MUMHHUCTEPCTBO HAYKU U BEICIHETO OBPA3OBAHUS POCCUMCKOM OEEPALIUA

®E/IEPAJILHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30BATEJILHOE YUPEXJIEHUE
BBICHIEI'O OBPA30OBAHIAA

POCCHIUCKHI XUMHKO-TEXHOJIOTHYECKWI YHUBEPCHTET
NMEHU A.A. MEHJEJEEBA

«YTBEPKJIAIO»
4y ""g‘ o. pexropa PXTY um. JI.11. Menneneesa

'\/I/I.—];]:opommuels

« d {; 0 b’- 2022 r.

OCHOBHAS OBPA30OBATEJBHAS TPOT'PAMMA
BBICIIEI'O OBPA30OBAHMUS — ITPOTPAMMA BAKAJTABPHATA

110 HANIPABJIEHHIO MOATOTOBKH
28.03.02 Hanonn:kenepus

(Ko u HauMeHOBaHUE HafpaBJICHUA IIOILI"OTOBKH)

Hpoduns:
Hanonnxenepus 1jisi XUMUH, (papMalleBTHKH H OHOTEXHOJIOTHH

(HauMeHoBaHMe npo()ia DOATOTOBKH])

¢dopma oOydeHus:
ouHasi

(04Has1, OYHO-3204HAY, 3a04YHAA)

Kpanudukanus: bakanasp

PACCMOTPEHO U OJJOBPEHO
Ha 3acelaHiy MeToaudecKoif KOMUCCHH
PXTY mm. .. Meneneesa
«25» mag 2022 1.,

IIpotoxon Ne 16

IIpencenarens +.A. Makapor

Mockga 2022



PaspaboTunKy OCHOBHOM oGpasosarensHo# nporpamms! (OOIN) baxanappuara:

J.T.H., mpodeccop M.B.Tne6oB — /"~

K.T.H., IOLIEHT A.C. Cxnuko J/

OO0I1 OakanaBpuara paccMOTpeHa u omoOpeHa Ha 3ace/IaHuu kadenpsl
KHOEPHETHKH XUMHKO-TEXHOJIOTHIECKHX MTPOLECCOB, IPOTOKON Ne ot «26» anpens 2022 r.

Zaseayromuit xadenpoit KXTII

e

A.T.H., mpodeccop e B M.B. I'ne6os

’)?
CornacoBaHo: ,,/’,7’4'
HAYATGHHK YUe6HOro yIIpaBieHus C LA B.C. MHpOUIHHKOB

OOII GaxanaBpuara pacCMOTpeHa 1 0,1106ng%1 Ha 3acelaHuH YUYeHOTo CoBeTa (aKkylIbTeTa
1 POBEIX TEXHOJIOTHH H XMMHUIECKOTO MEXKMHHPHHTa, IPOTOKOI Ne 6 ot «29» ampens 2022 1.

CornacoBaHo:
3amecTHTENb qUpekTopa 1o Hayke AO Hayunbrit nentp «ManoToHHaKHAS XAMHASD)

; Sl
«,5’{ »lOLY 2022 . / NeE—> A M. BeccapaGoe
— _



1 OBIIUE ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHaJbHasi o0pa3oBaTejibHasi MporpaMMa BbICIIET0
o0pa3oBaHusi — NIporpaMMa MOATrOTOBKH 0akajJaBpoB (Jajiee — mporpaMma 0akajlaBpHuara,
OOIl o6akanaBpuara), peanuzyeMas (QenepanbHbBIM TOCYJAPCTBEHHBIM  OHOKETHBIM
o0pa3oBaTeNbHBEIM  yUYPSKICHHEM  BBICIIErOo  oOpazoBaHus  «POCCHIICKHIT  XHMHKO-
TexHoyiornueckuii yauBepcuter umeHu J[.M. MennmeneeBa» B COOTBETCTBUM C (pemepaibHBIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO 00pa3oBaHUs — OakajlaBpuaT IO
HampaBiaeHuto noArotoBku 28.03.02 Hanoun:keHepusi, npodwis «HaHouHkeHepusi st
XUMHH, (apMaleBTHKH M OMOTEXHOJOTHMM), TPEJICTaBIsAET COOOW KOMIUIEKC OCHOBHBIX
XapaKTepUCTHUK OO0pa3oBaHHUA U  OPraHM3alMOHHO-NEAArOTUYECKUX  YCJIOBHM, KOTOPBIN
IpEeCTaBIeH B BUJEC y4eOHOro IUlaHa, KaJeHJapHOro y4yeOHoro rpaduka, pabodnx mporpamm
JUCIUIUIMH (MOJyJiel), OLIEHOYHBIX M METOAMYECKHUX MaTepuajoB, pabodeil mnporpammsl
BOCIIUTaHMsI, KQJIEHIAPHOTO TUIaHA BOCIIUTATEILHONW PaboThl, (POPM aTTeCTAIUH.

1.2 HopMaTuBHBIEC AOKYMEHTBI IJisl pa3padoTKH NporpaMMmbl O0axkajlaBpuara 1o
HANPaBJIEHUIO TOATOTOBKHU COCTABIISIOT:

— ®denepanbHblil 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoi
denepauuny;

- [Tpuka3 MuHHCTEpCTBa HAYKU U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu
or «19» cenrsaops 2017 1. No 923 «OO0 yrBepxkacHHH (enepalbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAAapTa BBICIIET0 OOpa3oBaHWs — OaKajJlaBpuaT IO HaIPaBICHHUIO
noarotoBku 28.03.02 Hanounzkenepusi» (nanee — ®I'OC BO — GakanaBpuar mo HanpaBJICHUIO
noaroroBku 28.03.02 HanouH:keHepHs);

- [Tpuka3z MuHHCTEpCTBa HAyKX M BhICIIEro oOpa3zoBanus Poccuiickoit denepanun
or 06.04.2021 Ne 245 «O06 yrBepxaeHun [lopsaka oOpraHM3ald W OCYIIECTBICHHUS
00pa3oBaTenbHON ACATEIHHOCTH MO 00pa30BaTeIbHBIM MPOTPpaMMaM BBICIIETO0 0Opa3oBaHUS —
nporpaMmam OakaliaBpuaTa, IporpaMMam CIeUaInTeTa, POrpaMMaM MaruCTpaTypb»;

— [Mpodeccuonanpubiit  crangapt  26.006  «Cneumanuct 10 pa3paboTke
HAHOCTPYKTYPUPOBAaHHBIX  KOMIO3UIIMOHHBIX  MaTEpHUaJioBy», YTBEPKICHHBIH  MPUKA30M
MunucrtepcTBa Tpya u coranbHou 3amuTsl Poccutickoit @enepanuu 08.09.2015 Ne 604H;

- [Mpodeccuonanbubiit crangapt 40.044 «CrnenuanucT Mo HayYHO-TEXHHUYECKUM
pa3paboTKaM U UCTBITAaHUSAM MOJUMEPHBIX HAHOCTPYKTYPUPOBAHHBIX IICHOK», YTBEP KIECHHBIH
npukazoM MuHHCTEpPCTBa TpyAa U coluanbHOU 3amuThl Poccuiickoit @enepanuu ot 10.07.2014
Ne 447w;

- [Tpodeccuonanpusiii ctangapt 40.104 «CrnermuanucT Mo U3MEPEHUI0 MapaMeTPOB
U MoIu(UKAIMA CBOMCTB HAHOMATEpUATIOB W HAHOCTPYKTYpP», YTBEPIKICHHBIA MPUKA30M
MunucTepcTBa TpyAa u conuanbHoi 3amuThl Poccuiickoit @enepannu ot 08.09.2015 Ne 611H.

— Ilpuka3 MunucrepcrBa oOpa3oBanusi U Hayku P ot 23.08.2017 Ne 816 «O6
yrBepxkaeHun llopsaka mprUMeHEeHHsT OpraHu3alUsIMU, OCYHIECTBISIOIMIMMU 00pa30BaTEIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOTO OO0Y4YEeHHMS, JAUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUH NpH
peanu3anuy  00pa30BaTENbHBIX MpOTpaMMy» [DIeKTpOHHBINH pecypce]. Pexum  nmoctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata obpamenus: 22.03.2022).

— Ilpuka3z MwuHHCTEpCTBa HayKM M BBICIIEro oOpa3oBaHus Poccuiickoit deneparuu,
MunucrepctBa npocsemieHust Poccuiickoit @enepamuu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOJATOTOBKE OOydJarommxcs» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 22.03.2022);

— Ilonoxenne 00 opraHu3aly ¥ MCIHOJIb30BAHUU JJIEKTPOHHOTO OOYyYEHUS H
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA MPHU peaan3aiuu o0pa3oBaTeIbHBIX MPOrpaMm
B (¢eaepaTbHOM TOCYIapCTBEHHOM OFOPKETHOM 00pa3oBaTEIbHOM YUPEKICHUU BBICIIETO
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obpazoBanus «PoccCHICKUIT XUMHUKO-TEXHOJIOTHYeCKui yHUBepcuTeT uMenu /.M. MenaeneeBay,
npuHsToe pemeHueM YueHoro cosera PXTY um. JI.UM. MenneneeBa or 27 mapra 2020 r.,
npotokon Ne 9, BBeneHHoe B jaedcTBue mpukazoM pekrtopa PXTY um. .M. Menaeneera
or27mapra 2020 r. Ne 29 OJl [OnexktpoHHbIi pecypc]. Pexum  npocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/TTonoxenne S0uIOT.pdf naTa
obpamenus: 22.03.2022);

— IlonoxeHne O TPaKTHUECKOW TOATOTOBKE oOydarommxcsi B  ¢enepaabHOM
TOCYyJapCTBEHHOM  OIO/DKETHOM  00pa30BaTENbHOM — YUYPEXKJIEHHUH BBICHIETO O00pa3OBaHHS
«Poccuiickuil XMMHUKO-TEXHOJIOrnYeckuii yHuBepcuteT umenu .M. MenneneeBa», npuHSITOE
peumieHueM YueHnoro coera PXTY wum. JI.U. MenneneeBa ot 25.11.2020, mpotoxon Ne 4,
BBEJIEHO B AeiicTBUe npukazoM pexkropa PXTY um. /.. Menaeneera ot 26.11.2020 Ne 117 O/
[D51eKTpOHHBIN pecypc]. Pexum JIOCTyma:
https://muctr.ru/upload/university/departments/uu/local _doc/TTonoxenne%200%20npakTuiaeckon
%?20noaroroBke.pdf nata obpamenus: 22.03.2022).

[Ipy ocBoeHMM JUCHMIUIMH M  T[PaKTUK CTYAEHTHl JOJDKHBI  HCIIOJIB30BATh
UH(POPMALIMOHHbIE M HH(POPMALMOHHO-00pa30BaTEbHBIE PECYPCHl CIEIYIOIUX MOPTAIOB U
CalTOB:

— Cucrema (QenepanbHbIX oOpa3oBaTeNnbHBIX mopTajoB. CucTeMa  OTKPBITOTO
obpazoBanus. Koncantuuroseii neutp MOC OO PO [OnektponHblii pecypc] — Pexum
nocryna: http:// www.openedu.ru/ (nata oopamenus: 22.03.2022).

— Hudopmanmonnas cuctema «EnnHOE OKHO OCTyIa K 00pa3oBaTeIbHBIM PeECypcam».
URL: http://window.edu.ru/ (nara obpamenus: 22.03.2022).

— ®DIIO: coorBerctBue TpeboBanusiMm PI'OC [DnekrponHsld pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nara obpamienus: 22.03.2022).

1.3 O0mas xapakTepucTHKA MPOrpaMMbl 0aKajiaBpuara

Heabio nporpamMmbl 0aKkajgaBpuaTa sBISETCS CO3AAHHUE JUISI OOYJAIOIIUXCS YCIOBHIA
JUIsE IpuoOpeTeHns HEOOXOAMMOIO Ui OCYLIECTBICHUS NPOPECCHOHANBHON IesTebHOCTU
YPOBHS 3HAHW, YMEHHIA, HABBIKOB, OIBITA IEATEIHPHOCTH U MOJITOTOBKU K 3aIIUTE BBITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

[Tony4yenue oOpa3oBaHHs MO 00pa30BaTEIbHON MpOrpaMMe BBICIIErO OOpa3OBaHUS —
nporpamMme OakajaBpuaTa JIOMYCKAaeTcs TOJBKO B 00pa30BaTENIbHOM OpraHU3allid BBICILIETO
o0pa3oBaHUs ¥ HAYYHOH OpraHu3anuu (Janee — OpraHu3aims).

O6yuenue 1o 00pa3oBaTeNbHOW MPOTpaMME BBICHIETO O00pa30BaHUs — MPOrPaMME
OakanmaBpuaTa B 00pa3oBaTENbHON OpraHU3allMM OCYILECTBIIETCS B OYHOH (opme oOyueHHs.
O06bem mporpammbl OakanaBpuaTa coctaBisieT 240 3adeTHBIX €IWHMI] (Zajnee — 3.€.) BHE
3aBUCHUMOCTHU OT (OPMBI O0yUEHUsI, MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, pearnu3aiuu
nporpaMMbl  OakajaBpuaTa € HCIOJB30BaHHEM CEeTeBOW (OpPMBI, peanu3alud MpoTrpamMMbl
OakanaBpuaTa 1o UHIUBHyaIbHOMY yYCOHOMY TIaHY.

O06BEM mporpaMmbl OakaiaBprara, pealu3yeMblid 3a OJUH y4EOHBIH IO/, COCTABISET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMBI OOyuUEHHs, HPUMEHSIEMbIX 00pa30BaTEIbHbBIX
TEXHOJIOTHI, peajau3aluu MporpaMMbl OakanaBpuaTa C HCIOIb30BAaHUEM CETEBOU (OPMBI,
peaM3anyy nporpaMMel OakanaBprara 1o HHIMBUyaTbHOMY y4eOHOMY ILUIaHYy.

Cpox nosydeHusi 00pa3oBaHus 10 TIporpamme OakanaBpuara B O4HON GopMe oOydeHHS,
BKIIIOUasi KAHWKYJBI, TMPEJOCTABISIEMbIE IIOCIE IMPOXOXKICHUS TOCYJapCTBEHHOW HWTOTOBOU
aTTecTalllu, COCTaBIseT 4 roaa.

[lpn peanmuszanmu TporpamMmbl  0OakalaBpuaTa OpraHu3alds BOpaBe MPUMCHSITH
3JIEKTPOHHOE 00yUeHUe, TUCTaHIIMOHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

DNeKTpOHHOE 00y4YeHHEe, TUCTAHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH, IPUMEHSIEMbIC
npu OoOyuyeHWH HHBAJIUIOB U JIUI[ C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBSl (Jajee —
uHBanuapl ¥ smna ¢ OB3), #0mkHB NpeaycMaTpuBaTh BO3MOXKHOCTH IMpUEMa-NEepeaadn
nH(pOpMaIuu B JOCTYITHBIX 71l HUX (pOpMax.



Peanu3anus nporpaMMel 6akaiaBpuara ¢ NPUMEHEHHUEM UCKIFOUUTEIBHO IEKTPOHHOIO
00y4YeHHsI, AMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI HE JOMYCKAETCs.

OOpasoBarenbHas JEATENBHOCTh [0 IporpamMme OakajaBpuaTa OCYILECTBIJIIETCS Ha
rocygapcrBeHHOM s3bike Poccuiickoit denepanuu, e€cid MHOE HE OIPEIEICHO JIOKaIbHBIM
HOPMAaTUBHBIM aKTOM OpPIaHH3aLUH.

CtpykTypa nporpaMMmbl 6akajiaBpuaTa BKIIOYAET CIEIYIOIINE OJIOKHU:
brok 1 «/lucuumnianabl (MOILYIH)»;

biok 2 «IIpakTukay;

bnok 3 «l'ocynapcTBeHHas UTOTOBasi ATTECTALUS.

CrtpykTypa u 00bEéM nporpaMmmbl 6akajaBpuaTa

CtpykTypa nporpaMMbl OakajgaBpuaTa O0BEM mporpaMmbl OakaaBpuaTa u eé
OJIOKOB B 3.€.
brok 1 | Jlucuumimab! (MOTYIH) He MeHee 160
biok 2 | IIpakTuka He meHee 20
biiok 3 | 'ocynapcTBeHHass UTOTOBasi aTTECTALIMS He MeHee 6
O06BEM nporpamMmbl OakagaBpuaTa 240

[TporpamMma OakamaBpuara JOKHA O0ECMEUMBATH PEATH3AIUIO JUCIHUILTUH (MOIYJICH)
no ¢unocopuu, ucropun (ucrtopun Poccuum, BceoOIIe HCTOpHUH), WHOCTPAHHOMY SI3BIKY,
0€30MacHOCTH KU3HEIEATEIBHOCTH B paMKkax bioka 1 «lucuumminHb (MOIyITH ).

[Iporpamma GakanaBpuara MOJDKHA OOCCIICUMBATH PEATM3AIAI0 JUCIUIUIMH (MOIYJIeH)
1o (pu3uvecKol KyJIbType U CIIOPTY:

B 00bEéMe HEe MeHee 2 3.€. B paMkax biioka 1 «/Iucummiuasl (Moxynn)y»;

B 00bEMe He MeHee 328 akaIeMUYeCKUX 9acOB, KOTOPHIC SBISIOTCS 00s3aTEIbHBIMU TSI
OCBOEHUS, HE MEPEBOAATCA B 3.€. U HE BKIIOYalOTCI B 00BEM mporpammbl OakaiaBpuata, B
pamMKax 3JIeKTUBHBIX TUCIHILTHH (MOIYJei) B O4HOH Gopme 00ydeHUs.

Juctunauabl (MOAY/IH) MO (GU3UYECKON KYJIBTYPE M CIIOPTY PEATM3YIOTCS B IMOPSIKE,
YCTaHOBJICHHOM opraHu3anuei. J{ns uaBamuaoB u jun ¢ OB3 opranm3aius ycTaHaBIIMBaeT
OCOOBIN TMOPSAOK OCBOEHHUS AWCIHHUIUIMH (MOmysei) mo (u3nyeckod KyJbType U CHOPTY C
Y4ETOM COCTOSIHUS UX 310POBBS.

B brnok 2 «IIpaktrka» BXoAsaT yueOHas ¥ TPOU3BOACTBEHHAS MIPAKTUKH (J1ajiee BMECTE —
IPAKTHKY).

B bnokx 3 «l'ocymapcTBeHHass UTOTrOBasi aTTECTALMS» BXOJMUT BBIMOJHEHUE W 3allHUTa
BBIITYCKHON KBaTM(PUKALIMOHHOMN pabOTHI.

I[Ipu pa3paboTke mporpammbl  OakajiaBpuata OOydYaromuMcs  00eCTeunBacTCs
BO3MOXXHOCTh OCBOCHHUS 3JIEKTUBHBIX JNUCHUIUIMH (MOAYNEH) U (QaKylIbTaTUBHBIX IUCIUTUIAH
(Mofyeit).

@DaKkynbTaTUBHBIC TUCIUIUIMHBI (MOAYNIM) HE BKIIOYAIOTCS B O0BEM MpPOTrpamMmbl
OakanaBpuara.

B pamkax mporpamMmbl OakanaBpuara BBIICNAIOTCS O0s3aTelbHas 4YacTh W YacTh,
dbopmupyemMas y9acCTHUKaMHi 00pa30BaTEIbHBIX OTHOIIIEHUH.

K o0s3arenpHON 9acTu MporpaMMbl OakaiaBpuaTa OTHOCSTCS NUCHUIUIHHBI (MOIYJIH) U
MpPaKTUKH, obecrieunBaromye GopMupoBaHue oomenpodheccuoHaIbHbIX KOMIIETCHIINM, 8 TakKe
npodeccuoHaNbHBIX KoMmmeTeHnui, ycraHoBieHHbIX [TOOIT B kadectBe 00si3aTeNbHBIX (TIpU
HaJTUYHH ).

JlucuumiuHel (MOAYJIM) U MIPAKTUKU, oOecrieunBarone (GOpMUPOBAHIE YHUBEPCATBHBIX
KOMIIETEHIIMH, MOTYT BKJIIOYATbCS B 00s13aTENIbHYIO YacTh MIPOrpaMMbl OakanaBpuaTa U B 4acTb,
dbopMupyeMyr0 y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUH.




O0BEM 00s3aTENIBHOM YacTH, 03 yuéTra 00hEMa rocy1apCTBEHHOW UTOTOBOM aTTeCTAIlNH,
JIOJKEH COCTaBIATH He MeHee 40 MpoleHTOB 0011ero oobEMa nporpaMmmsl 6akagaBpuaTa.

1.4 TpeGoBaHus K NOCTyNAOIIEMY

TpeOoBaHus K NOCTYMAIOUIEMY OIPEICISAIOTCA (eaepaqbHbIM 3aKOHOAATEILCTBOM B
oOmactu oOpa3oBaHus, B ToM uucie I[lopsakoMm mpuema Ha oOyueHHE MO 00pa30BaTEIbHBIM
nporpaMmaM BBICHIEro OOpa3oBaHUS — MporpaMmMaM OakalaBpuaTa Ha COOTBETCTBYIOIIMH
y4eOHBIH ro.

2 XAPAKTEPUCTUKA MIPO®ECCUOHAJIBHOM JEATEJIBHOCTH
BBIITYCKHHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OO6nacte mnpodecCHOHATHPHOM HAEITeNbHOCTH U cdepa mpodeccuoHaTbHOM
JESTENIbHOCTH BBITYCKHUKOB, ocBouBIHX OOIT 6akanaBpuara, BKIIIOYALT:

¢ 26 XuMHUUYECKOe, XMMHUKO-TEXHOJOTUYECKOE MPOMU3BOACTBO (B cdepe MpOU3BOJICTBA
HAHOMATEPHAJIOB M U3/ICTNI Ha UX OCHOBE);

¢ 40 CkBO3HbIE BUIbI MPO(PECCHOHANBHOMN AEATEIFHOCTH B IMPOMBILIUIEHHOCTH (B cdepe
MPOEKTUPOBAHMUSI, CO3TAHUSI U ITPOU3BOJICTBA HAHOOOBEKTOB, MOYJICH U U3/I€THNIl HA UX OCHOBE).

BBITyCKHUKH MOTYT OCYIIECTBIISATh TNMPOPECCHOHANBHYIO JEATEIBHOCTh B JIPYTUX
00JacTsax Mpo¢eCCHOHAIBHON IeATeTbHOCTH U (WiH) cdepax mpodhecCHoHaTBHON ACSITEIPHOCTH
OpH  YCIOBUM COOTBETCTBHSI YpPOBHS UX 00pa3oBaHUS © TMOJNYYEHHBIX KOMIICTCHIIUN
TpeOOBaHUAM K KBaTu(UKAIIUU paOOTHHUKA.

2.2 Tunel 3ama4 ¥ 3aAa4u NPOPECCHOHATBHON NEATENBHOCTH, K KOTOPBIM TOTOBSTCS
BBITTYCKHUKH B pamkax ocBoenust OOII 6akanaBpuara:

HAYYHO-HCCJIeI0BATEIbCKHII 1 HHHOBAIIMOHHBIH THII:

— MpoBeiCHUE HH(POPMAIIMOHHOTO IIOMCKA IO OTHAEIbHBIM OOBEKTaM HCCIIETOBAHUM
MPUMEHHUTEIHHO K PEIICHUIO MTOCTABICHHBIX 3a71a4;

—cOOp HayYyHO-TEXHHYECKOW WHMOpMAIMM TI0O TEeMe UCCIeNOBaHus (HAy4YHO-
TEXHHYECKas JTUTEepaTypa, MaTeHThI) JAJIsi COCTABICHUS 0030pOB, OTYETOB, HAYYHBIX TyOJIUKAIIHH,
ydacTue B MOJArOTOBKE OTYETOB U MyOIMKAIMI 10 TEME UCCIIeI0BaHUS;

— y4acTHe B COCTAaBE KOJUICKTUBA B BBIMIOJHCHHH HAYYHBIX WCCIICOBAHH, BBHITIOTHEHHE
9KCIIEPUMEHTOB C HUCIIOJIb30BAHUEM THIIOBBIX METOJIUK C COCTABJIIEHUEM METOAMK MPOBEIECHHBIX
WCCJICIOBAaHM, TPOBEJICHUE UCIIBITAHUN, TUAaTHOCTUKHA U KOHTPOJIS KadyecTBa HAHOMATEPHUAJIOB,
nory(aOpuKaToB, 3arOTOBOK JCTAJICH U U3/ICIUNA HAa UX OCHOBE;

—ydJacTHeé B COCTaBe KOJJISKTHBA BO  BHEIPCHHH  pPE3yJIbTaTOB  HAYYHO-
HCCJIEIOBATEIbCKUX Pa3pabOTOK B peajbHbIA CEKTOP IKOHOMHUKH.

2.3 OObekTamMu MPOQPECCHOHATHHON NEATEeTHHOCTH BBIMTYCKHUKOB, ocBomBIIMX OOII
OakanaBpuarta, WM 00JIaCThIO (001aCTsIMU) 3HAHUS SIBIISIIOTCS

— OCHOBHBIC Pa3HOBHUIHOCTH HAHOMATEPUAIIOB;

— METOAbl  UCCIIEOBaHMM, HWCIBITAHUNA, JUArHOCTUKM M  KOHTPOJS  KadecTBa
HAHOMAaTEPHAJIOB, MOTY(HaOpPUKATOB, 3aTOTOBOK JICTAICH U U3/ICIHNA HA X OCHOBE;

— HaHOMAaTepUaJbl U HAHOTEXHOJIOTHH JIsl XUMUH, (papManieBTUKUA U OMOTEXHOJIOTHUH.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxanne ®W oOpraHu3anus oOpa3oBareiabHOTO Tporecca mnpu peamusanun OOIT
BBICIIETO  OOpa3oBaHMs — OakamaBpuaT 10  HampaBieHuio mojarotoBku — 28.03.02
HaHonHkeHepHs PETIaMEHTHPYETCS:

— Yy4eOHBIM IIJIAaHOM;

— KaJIeHJapHBIM Y4€OHBIM TpaduKoM;

— pabounMu nporpaMMamMy JUCHUIUIMH (MOayJiei);

— pabounuMu nporpaMmMaMH MPAKTHK;




— MPOTPaMMOil TOCYJAPCTBEHHON UTOTOBOM aTTECTallUH;

— (poHAAMU OLIEHOYHBIX CPEJICTB;

— METOJIMYECKUMH YKazaHUuAMU 1o cooTBeTcTBYIOIEH OOIT;
— paboueii mporpaMMoii BOCIUTaHMUS;

— KaJIeHJIapHbIM TUIaHOM BOCIIUTATEIbHON pabOTHI.

3.1 Y4eOHnblii mu1an

VYuebubrii mman OOIl OakamaBpuara BKIIOYAaeT MEPEYCHb IUCIHIUIMH (MOJIyJei),
MPAKTUK, AaTTECTAllMOHHBIX MCHBITAHUA MPOMEXKYTOUYHOH M TOCYIJAPCTBEHHON HWTOrOBOM
aTTecTaluy O0y4aroluXxcs, IPYyruX BUIOB y4eOHOW NEATEIhHOCTH C yKa3aHHEM HUX o0beMa B
3aYETHBIX E€AMHMIIAX, IOCIEAOBAaTEIbHOCTH U pACHpPENeNIeHUs IO TMepuoaaM OO0ydYeHUS;
BBIJIETISIETCSI 00bEM KOHTAKTHON pabOThI 00ydaronuxcs ¢ mpemnojaBaTesieM (10 BUaM YIeOHBIX
3aHATUH) W CaMOCTOSITEIBHOW pabOThl OO0ydJalOIMXCS B aKaJIEMHYECKUX (aCTPOHOMHYECKHX )
yacax. [y Kaxaoil IUCHUITUHBL (MOAYJIS) M MPAKTUKU yKa3bIBaeTcs (popMa mpoMeKyTOUHOM
aTTeCTaIluy 00YyJarOITUXCsl.

Y4eOHbIi MJ1aH MPECTAaBICH B PUIOKECHHUU.

3.2 KasnenapHsblii yueOHbIH rpaduk

ITocnenoBarenbHOCTh peanu3alliy MporpamMmbl OakajaBpuara IO TOAaM M CeMeCTpaMm
(BKitOUasi TeopeThdyeckoe OOydyeHHe, TMPaKTHKH, MPOMEXYTOYHbIE U TOCYJapCTBEHHYIO
WUTOTOBYIO aTTECTallUH, KAHUKYJIBI) IIPUBOJIUTCS B KAJICHJIAPHOM yueOHOM rpaduke.

Kanennapusiii yueOHBIN Tpa UK MpeACTaBICH B MPUIOKEHUH.

3.3 PaGoune nporpaMMsbl AMCHHMILIMH (MOYJIei)
B OOIl O6akamaBpuata B NPUIIOKECHHH TPEJACTABICHB BCe paboune MporpaMMbl
TUCITUTLIAH (MOIYJIEH).

3.4 PaGoune nporpaMMsbl PaKTHK

OOII GakamaBpuara mpeaycMaTpUBAET JOCTATOYHBIA I (POPMUPOBAHUS, 3aKPETUICHUS
U Pa3BUTHS MPAKTUISCKUX HABBIKOB M KOMIIETCHIIUN 00beM MpakTUkh. [IpakTrka mpeacTaBiser
coboii BUJ y4eOHBIX 3aHATHH, HEMOCPEICTBEHHO OPHUEHTUPOBAHHBIX Ha MPOQeCcCHOHATHHO-
MPAKTUYECKYI0 TMOATOTOBKY oOyd4arommxcs. [IpakTuka 3akpemiseT 3HAaHUS H  yMEHUS,
npuoOperaemble  OOy4alOIIMMHUCA B  PE3yJbTaT€ OCBOEHUS  TEOPETHYECKHX  KYpPCOB,
BBIpA0ATHIBACT TMPAKTUYECKUE HABBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (DOpPMHUPOBAHUIO
YHUBEPCAIBHBIX, 00IIenpodeccuoOHaIbHbBIX, TPO(EeCCHOHATBHBIX KOMITETEHIIMA 00YyJaronuxcs.
[IporpaMMbI MPaKTUK MPUBEIACHBI B IPUIOKESHUH.

[Tpu peanuzanuu OOII 6akanaBpuaTa mpeaycCMaTpUBAIOTCS CICIYIONTNE BUJIBI TIPAKTHK:

— ydeOHas MPaKTUKaA: 03HAKOMUTENbHAS TPAKTHKA;

— IPOU3BOACTBEHHAS MPAKTUKA: MPAKTUKA MO MOIYYECHUIO MPOPECCUOHANBHBIX YMEHUI U
OTbITa MPOPECCHOHATBHON AEITETbHOCTH;

— MPOU3BOACTBEHHAS MTPAKTUKA: HAyYHO-UCCIEeI0BaTeNIbCcKasi paboTa;

— MPOM3BOCTBCHHAS MMPAKTUKA: MIPEATUIUIOMHAS TPAKTHKA.

3.4.1 YueOHast npaKTHKAa

Tun npakTUKKU: 03HAKOMUTENIbHASI TPAKTUKA.

3amauell MPaKTUKHU SBISETCS IOJNyYEHHE MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHMHA WU
HaBHIKOB, B TOM UYHCJIE€ TEPBUYHBIX YMEHUH U HaBBIKOB HAy4YHO-HCCIIEIOBATENbCKON
ACATCIIbHOCTH.

[Tpaktuka ocymecteisercs B PXTY um. JI.M. MenaeneeBa Ha kadeapax KHOCPHETUKH
XUMHKO-TCXHOJOTHYCCKUX MPOLECCOB U XUMHUUCCKOI0 U q)apMaI_IGBTI/I‘IGCKOFO HWHXXUHUPUHTA.
PykoBoacTBo mpakTtukoit ocymiectsisitot npenogaaBarenu kadenp KXTII u XDU, texaudeckyro
HOJJIEPIKKY OCYIIECTBIISET HHKEHEPHO-TEXHUYECKHI EPCOHAN 110 Y4eOHOMY IpOIIecCy.



3.4.2 Ilpon3BoACTBEeHHASI IPAKTHKA

Tun npakTHKU: NpPaKTUKAa MO IOJYYEHHIO NPO(PECCHOHANbHBIX YMEHHUH U OIbITa
npodecCHOHATBLHOMN 1eATEIEHOCTH.

3agauell MPaKkTUKU SBISETCS MPAKTUYECKOE 3aKpEIUICHUE U yrilyOJeHHEe MOJYyYEHHBIX B
YHHMBEPCUTETE 3HAHMM IO BONPOCAM TEXHOJIOIMM IPOM3BOJICTBA HAHOMATEPHAJIOB JUISI XUMHH,
(apMalieBTUKM U OMOTEXHOJIOTUH, OpraHM3allud U CTPYKTYpPbl NPEANpHUITHH, (HOpMHUpPOBaHUE
CIOCOOHOCTH M TOTOBHOCTH OCYHIECTBISATh TEXHOJIOIMYECKHH IPOLECC B COOTBETCTBHM C
pEriIaMeHTOM M HCIOJb30BaTh TEXHUUYECKUE CPEACTBA Uil KOHTPOJIS OCHOBHBIX HapaMeTpOB
TEXHOJIOTUYECKOTO IPOLECCa, CBOWCTB ChIpbS M TOTOBOW MPOAYKIMH, paboTa ¢ HOPMaTHBHO-
TEXHUYECKON JOKyMEHTAlel, U3y4eHHue MPOrpaMMHOrO, ammaparHoro M MHQMOPMALUOHHOTO
oOecreyeHns yNpaBISIONMX CHCTEM pa3IMYHOTO YPOBHS M Ha3HAYCHHUSA, a TaKXKe IMOJIyYeHHE
OMbITa MPO(YECCHOHAIBHON JIEATEIbHOCTH, IPHOOpeTeHHE 00ydaeMbIM OIbITa B MCCIEIOBAHUU
aKTyaJIbHOH MPHUKIATHON MPOOIEMBIL.

[Tpaktuka ocymectBisiercs B PXTY um. JI.1. MenneneeBa u (uiv) Ha IPEANPUITHSIX, C
KOTOPBIMH 3aKJIFOUEHBI IOTOBOPHI O IMPAKTHUECKOM MOArOTOBKE.

3.4.3 IIpon3BoaACTBEeHHASI IPAKTHKA

Tumn nmpakTUKU: HAyYHO-MCCIIEIOBATEIbCKAs paboTa.

3amadyeil HAYYHO-HCCIIEIOBATEILCKONM PAOOTHI SIBISETCS MPUOOpPETEHUE HABBIKOB
MJIAHUPOBAHUS U BBITIOJIHEHUSI HAYYHO-UCCIIEIOBATEIHCKON paboThl; 00paboTKa, HHTEPIIpETaITUs
U TIPEJICTABJICHUE HAYYHBIX PE3yIbTaTOB; MPUOOPETEHNE HEOOXOAUMBIX MPAKTUIECKUX HABBHIKOB
JUIS1 BBITIOJTHEHUSI BBIMTYCKHOM KBaTM(UKAITMOHHONW PaOOTHI.

Hayuno-uccnenoBarenbckas pabora ocymectsiusercs B PXTY um. J[.W. Menneneesa Ha
Kadeape KHOCPHETUKU XUMHUKO-TEXHOJIOTHIECKUX TTPOLIECCOB W/ UM B OJHOM M3 TIOpa3ielIeHu
OpEeANpUSITHs, OpPTraHU3alUi, C KOTOPHIMU 3aKJIIOYEHBI COOTBETCTBYIOUIUE JOTOBOPHI O
MPAKTUYECKON MOATOTOBKE.

3.4.4 Ilpou3BoaACTBEHHAS IPAKTUKA

Tun npakTUKK: MPEATUTUIOMHAS TPAKTHKA.

3anaveil MpakTUKHU SBJISETCS MaKCUMalbHOE MPUOIMKEHNE K BBINOJIHEHUIO BBITYCKHOM
KBATM(UKAIIMOHHOW paboThl, T.e. TOAPOOHOE 3HAKOMCTBO C OOBEKTOM HCCIIEIOBaHUS
BBIITYCKHON  KBaM(HUKAIIMOHHOW  pabOThl, €ro OCOOCHHOCTSMH, JOCTOMHCTBAMH U
HEIOCTaTKaMH, OOJIACTSIMM TPUMEHEHHUs; cOOp HEeoOXoauMol HHGOpMaluU, KOTOpas 3aTeM
OyJeT UCIoNIb30BaHa MPH PEIICHUH MTPAKTUUECKONH MHKEHEPHOU 3a/1auH.

[Tpaktuka ocymectsiusiercss B PXTY um. .M. MenneneeBa Ha kadeape KuOEpHETUKU
XUMHUKO-TEXHOJIOTHYECKUX TPOIECCOB W/WIM B OJHOM U3 TNOJpa3feNeHUuil MpearnpusTus,
OpraHu3aliii, C KOTOPHIMU 3aKJIIOYEHBI COOTBETCTBYIOIIME JOTOBOPHI O MPAKTHYECKOU
MOJIFOTOBKE.

BeiOop MecT MpoXoXaeHHs MPaKTUK JIs JIMI C OrpaHUYEHHBIMH BO3MOXXKHOCTSIMHU
3JI0pPOBbsl MPOU3BOAUTCA C YUETOM COCTOSIHUS 3[0POBBSI OOYYaromMXCs U TPeOOBAHUSIMH TIO
JOCTYITHOCTH.

3.5 lIporpamma rocyaapcrBenHoii utorosoii arrectauuu (I'MA)

[Iporpamma rocyaapCTBEHHONM HMTOTOBOW aTTeCTalMM sBisieTcs npuioxkeHuem k OOII
OakanmaBpuaTa.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTAIIMIO BXOAUT BBIMOJTHEHHUE U 3aIMTa BBHITYCKHOM
KBaJTM(PHUKAIIMOHHOIN paboThI.

3.6 ®ona ouenouHbix cpeacts (POC)
®OC cozmaercss B coorBeTcTBUU C TpeOoBanusmu PI'OC BO mns  arrecramum
06yqa101u1/1x051 Ha COOTBCTCTBUC HX y‘-I€6HI>IX I[OCTI/DKGHI/Iﬁ I1OSTAITHBIM TpCGOBaHI/IHM



cootBercTByromieii OOIl OakamaBpuara 1 MPOBEACHUS TEKYIIEro OIEHWBAHUS, a TaKKe
IpOMeXyTouHOU artectanuu obyyaromuxcsa. POC sBIseTcs COCTaBHOM YacTbi0 HOPMATHUBHO-
METOJMYECKOT0 OOECIEYeHHUs] CHCTEMBbI OIICHKHM KadecTBa ocBoeHHUsi oOydarorumucs OOII,
BxouT B coctaB OOII 6akanaBpuara.

OOC — KOMIUJIEKT METOAMYECKUX MATEPUAIOB, HOPMUPYIOIIUX MPOLEAYPHl OIIEHUBAHUS
pe3ynbTaToB  OOydYeHHUs, T.e. YCTAHOBJICHHUS  COOTBETCTBUS  YYEOHBIX  JOCTHKCHHIA
3aINIaHUPOBAaHHBIM pe3yibTaTaM o0yueHus u TpedoanusiMm OOIl OGakamaBpuara, paboumx
IpOrpaMM AMCLUMILINH (MOAYJIEH) U MPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KJITFOUCBBIX MTPUHITUTIOB OIICHUBAHUS:

— BaJIMTHOCTH: OOBEKTHI OLEHKH JIOJDKHBI COOTBETCTBOBATH ITOCTABJICHHBIM IIENISIM
o0yJeHUs;

— HAJICKHOCTH: WCIIONB30BAaHUE €IUHOOOPA3HBIX CTAaHJAPTOB U KPUTEPUEB IS
OLICHUBAHMS TOCTUXKEHU;

— 00BEKTUBHOCTH: pa3Hble OOydYalomuMecss JOJDKHBI HUMETh paBHBIE BO3MOKHOCTH
TOOUTHCS ycIexa.

®OC no gucuurirHam, npaktukam, ['MA npuBeneHbl B MpUI0KEHUH.

NuBammmmam u gunam ¢ OB3 (Mo wmXx 3asBIICHHUIO) TIPEAOCTaBISACTCS BO3MOXXHOCTH
oOyuennss mo OOII OGakanmaBpuarta, Y4YUTHIBAIOUIEH OCOOEHHOCTH HUX MCHXO(U3HUYECKOTO
pa3BUTHS, WHAWBUIYANbHBIX BO3MOXHOCTEH M, TpU HEOOXOAMMOCTH, OOecreynBarone
KOPPEKIHIO HAPYIICHUI pa3BUTUA U COLUATBHYIO aIallTaIHIO.

3.7. PaGouyass nporpaMMa BOCIIUTAHUS

PabGouast mporpamMma BocmuTaHMs, pa3paboTaHHas W YTBEpKIACHHas 00pa3oBaTeIbHOM
OpraHu3alei, OompeAenseT KOMIUIEKC OCHOBHBIX XapaKTePHCTUK OCYIIECTBISEMON B
00pa3oBaTeNbHONM OpraHU3allid BOCHUTATEIBHOW pabOThI IO COOTBETCTBYIONIEH OCHOBHOM
o0pa3oBaTeNbHON IPOrpaMMe:

— 1eJb, 3a/1a4H, OCHOBHbIE HAIIPABJICHUSI U TEMbl BOCIIUTATEIbHONU PabOThI;

— BO3MOXHBIE ()OPMBI, CpEICTBA M METOABl BOCIHMTAHUS, BKJIIOYas MCIOJIb30BaHHE
BOCMHTATEIHHOTO MOTEHIIMANA TUCHHUIUIHH (MOyJIEH);

— HOJXOAbl K HMHIMBHIYaJIH3ALMHU COJCPXKAHUS BOCIUTAHHS C y4ETOM OCOOCHHOCTEH
00ydJaromuxcs;

— nokazarenu 3(p(PEKTUBHOCTH BOCIHMTATENLHOW pabOThl, B TOM YHCIE IJAHUPYEMbIe
JMYHOCTHBIE PE3y/IbTaThl BOCIUTAHUS, 1 HHBIE KOMIIOHEHTHI.

3.8. KasienpapHplii u1aH BOCIUTATEIbHOH Pad0OThI

Kanenpmapuelii 1U1aH BOCHIHTATEIbHOM pabOThl, pa3pabOTaHHBIA W YTBEP>KACHHBIN
00pa3zoBaTeNbHON OpraHU3aIKei, COACPKUT KOHKPETHBIH NEPEeUueHb COOBITUNA W MEPONPHUSTHN
BOCIIUTATEILHON HAINPaBICHHOCTH, KOTOPbIE OPraHU3YIOTCS W MPOBOIATCS 00pa30BaTENbHON
opraHu3amyeil u (WiauM) B KOTOPHIX OOpa3oBaTelbHAs OpTraHW3allds MPUHUMAET ydacTue, B
COOTBETCTBUU C OCHOBHBIMH HAMPABICHUSIMHU U TEMaMH BOCIIUTATEIBHON PabOThI, BEIOpaHHBIMU
dbopMamu, cpecTBaMH U METOJIaMU BOCIIMTAHUS B yUeOHOM IOy WJIH MEeproJie 00yUeHUsI.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN OXUAAEMBI pe3ynbTaT o0pazoBaHUs Mo 3aBepuieHHn ocBoeHus OOIL
OakanaBpuaTa OIpeaesseTcss MNpPUOOpeTaeMbIMU BBITYCKHHUKOM KOMIIETEHUHUSMHU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHSTh 3HAHWS, YMEHUS, HABBIKM M JIMYHBIC Ka4eCTBa B COOTBETCTBUU C
3aJauaMu podeccuoHaNbHOM 1eATeIbHOCTH.

B pesymprare ocBoenmsi OOIl OakamaBpuaTa Yy BBITYCKHHKA JIOJDKHBI  OBITH
chopMUpOBaHBl  YHUBEpPCaJIbHBIE,  OOMmENpOPEecCHOHAIBHBIE W NpOoQecCHOHATbHBIC
KOMTICTCHITHH.

Breimycknnk, ocouBmmmii OOII, nomkeH 006manarh caeayroImMH KOMIETEHITUSIMH.



4.1 YHI/lBepcaﬂbele KOMIIETCHIMHA BBINTYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUSA

HanmenoBanue
KaTEropuu Kong u naumenosanue YK Kon n nanmenoBanue unaukartopa goctmwxkenus YK
(rpymmsr) YK
CucremHoe u YK-1. Cnocoben VK-1.1 3naer MeTo1bl MOMCKA, KPUTUYECKOTO aHAIM3a U CUHTE3a HHPOPMALIUH, TPUMEHEHUS
KPUTHUYECKOE OCYILIECTBIISTH TIOUCK, CHUCTEMHOTI'0 M0JIX0/1a, OCHOBAHHOT'O HAa HAYYHOM MHUPOBO33PEHUU MPU PELUICHUH 3a/1a4
MBIIIJICHHUE KPUTHUYECKHI aHATN3 U po(hecCHOHATEHOU e TEILHOCTH.

CUHTE3 HH(POPMAIIHH,
MNPUMCHATH CUCTEMHBIN
MOJIXO/T JUTSI PEIICHUS
IIOCTAaBJICHHBIX 3a1a4.

VYK-1.2 YMmeeT ananu3upoBarth 3a7a4dy, BeIIEISAS €€ 0a30BbIEe COCTABIISIFOIIHE.

VYK-1.3 YMmeer HaX0AUTh U KPUTHYECKH aHAIM3UPOBATH HH(POPMAINIO, HEOOXOAUMYIO JUIS PEIICHHS
IIOCTaBJICHHOHN 3a/auu.

VYK-1.4 Ymeer onpenenars U OLlEHUBATh BAPUAHTHI BO3MOKHBIX PELIEHUH 3a1a4u.

VK-1.5 Bnageet HaBbIKaMH pacCMOTPEHUSI BO3MOHBIX BAPUAHTOB PEIICHUS 3a/1a4M, OLICHUBAHUS UX
JIOCTOMHCTBA U HEJOCTATKHU.

Pazpabotka u

VK-2. Crtocoben

VYK-2.1 3HaeTt nmpaBoBbIE HOPMBI, PETYJIUPYIONINE OTHOIIICHUE YEJIOBEKA K YeJIOBEKY, OOIIECTBY,

peanu3anus ONpeNesaTh KPYyT 3a/1a4y B OKpY>Kalolleu cpeze.
MPOEKTOB pamkax noctasieHHo# e | YK-2.2 YMeer BBIOpaTh COOTBETCTBYIONIYIO TOCTAHOBKE 3a7a4M CTPATETHIO TIPH
Y BBIOUpATh ONTUMAIIBHBIE | DKCIIEPHUMEHTAILHOM MOUCKE ONTUMAIBHBIX YCIOBUH.
CIOCOOBI X PEIICHMS, VK-2.3 Bnageer HaBbIKaMu BBIOOpA METO/1a ONTUMHU3AIUHU CIIOKHBIX MTPOIIECCOB B paMKax
HCXOMs U3 ACHCTBYIOIINX ITOCTaBJIICHHOMN LETIN.
IIPaBOBBIX HOPM,
HMMEIOIIHNXCS PECYPCOB U
OTpaHUYCHUMH.
Komanpanas VYK-3. Cnocoben VK-3.1 3HaeT ¥ mOHUMaET OCOOCHHOCTH NOBEJICHUSI PAOOTHUKOB MPENPUATHIT XUMHUECKON
pabota u OCYUHIECTBJIATh COLIUANIBHOE | MPOMBIIIJIEHHOCTH.
JTUJEPCTBO B3aUMO/ICICTBUE U VK-3.2 3HaeT 0CHOBHBIE TUIIBI COITUATIBHBIX B3aUMOJICUCTBUI M COLIUATIbHO-TICUXOJIOTUYECKHE

peaTn30BBIBATH CBOIO POJIb
B KOMaH/IE.

KpuTepun 3PGEKTUBHOCTH YIPABICHUS KOJJICKTHBOM.

YK-3.3 Ymeer B3auMoIeiiCTBOBATh ¢ APYTUMH WIEHAMH KOMaH]Ibl, B TOM YHCIIC Y4aCTBOBAThH B
obmeHe nHpoOpMaIei, 3HAHUSAMH U OITBITOM.

VYK-3.4 YMmeer ncnosb30BaTh COBPEMEHHBIE COLIUAIBHO-TICUXOJIOTUYECKUE TEXHOJIOTUHN YIIPaBJICHHUS
KOJUIEKTHBOM.

YK-3.5 Bnazseer ocHOBHBIMU MeTO1aMu cOopa M aHaJIM3a HHPOPMALIMH, CIIOCOOCTBYIONIEH pa3BUTHIO
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HaunmenoBanue

KaTeropuu Kox n Haumenosanune YK Kon u HauMeHOBaHMe HHAMKATOPA JOCTHREHUS YK
(rpynner) YK
o0u1eil KyabTyphl U COLMATN3ALUU JINYHOCTH.
YK-3.6 Bnaneer crioco6aMu MOTHBAIMK YICHOB KOJUIEKTHBA K IMYHOCTHOMY M NMPO(HEeCCHOHATBHOMY
Pa3BUTHIO.
Kommynukamus | YK-4. Cioco6en YK-4.1 3HaeT 0CHOBHBIE CITOCOOBI COUETAEMOCTH JICKCHUECKHUX €IMHUIl U OCHOBHBIC
OCYULIECTBIIATh JEIOBYIO CJIIOBOOOPA30BaTEIbHBIE MOJIETH, PYCCKUE SKBUBAJICHTH OCHOBHBIX CJIOB M BHIPayKEHUMN
KOMMYHHKAIIMIO B YCTHOM U | TPO(heCCHOHAILHON PeyH.
MUCbMEHHOU popMax Ha VYK-4.2 3HaeT 0OCHOBHBIC PUEMBI U METOIBI pepepupOBaHUS U AHHOTUPOBAHUS JTUTEPATYPHI IO
rOCy1apCTBEHHOM SI3bIKE CHELHATBHOCTH, TPUEMBI paOOTHI C OPUTHHAIBHOM TUTEPATypO MO CHEIHATbHOCTH.
Poccuiickoit ®eneparuu u | YK-4.3 3HaeT macCUBHYIO U aKTUBHYIO JICKCUKY, B TOM YHCIIE, OOIICHAYYHYIO U CIICIIUATIbHYIO
MHOCTPaHHOM(BIX ) TEPMHUHOJIOTHIO, HEOOXOAUMYIO ISl PELICHUs CTAaHJAPTHBIX KOMMYHUKAaTUBHBIX 3a]1a4.
s3bIKe(ax). VYK-4.4 Ymeet ucnionb3oBaTh HHHOPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHH MPHU TTOUCKE
HE00X01MMOW HH(POPMALIUHU B NPOLIECCE PELICHUS CTaHIAPTHBIX KOMMYHHUKATUBHBIX 3a/1a4 Ha
rOCyJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.
YK-4.5 Ymeer paboTaTh ¢ OpUTHHAIBHON JIUTEPATYPOH IO CIIEHUATBHOCTH CO CIIOBAPEM.
VK-4.6 Bnageet BeieHreM Je10BOM NEPENUCKA HA HHOCTPAHHOM SI3BIKE, PEYEBOM JEATEIbHOCTHIO
IPUMEHHUTEIBHO K cpepe OBITOBOM U MPOhecCHOHATEHOW KOMMYHHKAIIHH.
VK-4.7 Bnaneet BeieHHEM JIETTOBOM TMEPENUCKHU C YIETOM OCOOCHHOCTEH CTUITMCTUKY O(DHUITHATBHBIX
¥ HEO(HUIMATIBHBIX THCEM, COLIMOKYJIBTYPHBIX pa3nyuii B (hopMaTe KOPPECIIOHICHIIMH Ha
rOCyJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.
VYK-4.8 Bnaneer HaBbIKaMH peueBO JAEATEIbHOCTH IPUMEHHUTENBHO K cpepe OBITOBOH U
npodeccuoHanTbHOM KOMMYHHUKAIIMK, OCHOBaMH ITyOJMYHON peyn.
VYK-4.9 Bnaneer 0CHOBHOM WHOS3BIYHON TEPMUHOJIOTHEN CIIEUAaTbHOCTH, OCHOBaMU pedeprupoBaHUs
Y aHHOTHPOBAHMS JINTEPATYPHI 110 CHEHNUATILHOCTH.
MexkynbTyp- YK-5. Cnocoben VK-5.1 3HaeT 0CHOBHBIE 3aKOHOMEPHOCTH UCTOPUUYECKOTO MPOLIECCA U ATAIIBI HCTOPUUECKOTO
HOE BOCIIPUHUMATH pa3Butus Poccun.
B3aUMOJICHUCT- MEXKKYJIBTYPHOE VYK-5.2 3HaeT 3THO-KYJIbTYpPHBIE U COLIMATILHO-TIOJINTUYECKUE MPOLIECCH] CTAHOBJIEHMSI POCCUNMCKOMN
BHE pazHooOpa3ue o0IecTBa B | TOCYIapCTBEHHOCTH.

COLIMATTbHO-UCTOPUIECKOM,
ATUYECKOM U huiocohcrom
KOHTEKCTaxX.

VYK-5.3 3naer mecto u posib Poccun B HCTOpHHM 4EIOBEUECTBA U B COBPEMEHHOM MUPE.
VK-5.4 3HaeT oCHOBHBIC pa3zieibl U HanpaBieHUus Grtocopuu, a TAaKKE METOIBI U TIPUEMBI
¢dmocodckoro aHanmza npoOIeM.
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HanmenoBanue
KaTeropuu
(rpynner) YK

Kox n Haumenosanune YK

Kon u HauMeHOBaHMe HHAMKATOPA JOCTHREHUS YK

VK-5.5 3HaeT 0 HpaBCTBEHHBIX LIEHHOCTSX U MIPEACTABICHUIX O COBEPIICHHOM YEJIOBEKE, MPUCYIIUX
Pa3IUYHBIM KYJIbTYpam.

VK-5.6 YMmeeT ocMBICTMBATh COIUATBHO-TIOMTHYECKUE TIPOIIECCHI, COOBITHS U siBJIeHUs B Poccuu n
MHUPOBOM COOOIIECTBE B MX JUHAMHUKE M B3aUMOCBSI3U, PYKOBOJICTBYSICh PUHIIUTIAMHU HAYIHOMN
00BEKTUBHOCTH U UCTOPU3MA.

VYK-5.7 Ymeer ¢popMupoBaTh U apryMeHTHPOBAHHO OTCTaMBATh COOCTBEHHYIO MO3UIIHIO 10
Pa3IUYHBIM MpobIeMaM UCTOPHH.

VK-5.8 YMmeeT noHuMaTh ¥ aHAJIM3UPOBATH MUPOBO33PEHUECKUE, COLIMATIBHBIE U MHANBUIYaTbHbBIE
po0JIeMbl COBPEMEHHOMN KU3HU.

YK-5.9 Ymeer rpaMOTHO BECTH IUCKYCCHUIO, apI'yMEHTHPOBAHHO OTCTAauBaTh CBOIO MO3ULIUIO I10
3HAYUMBIM (PHIIOCOPCKUM MPoOIIeMaM COBPEMEHHOM KU3HH, ONTUPAsCh HAa HapaOOTaHHBIN B UCTOPUU
¢dmocopun matepuai.

VK-5.10 YMeeT KOHCTPYKTUBHO B3aUMOJIEMCTBOBATH C JIFOJbMH C YYETOM aHAJIN3a UX
COLIMOKYJIBTYPHBIX OCOOCHHOCTEH B IIEJISIX YCIICIIHOTO BHIOJHEHUS TPOPEeCCHOHATIBHBIX 3a/1au.
VK-5.11 Brnageer npencraBienusiMu 00 HCTOPUH KaK HayKe, OCHOBAaMHU UCTOPUYECKOTO MBIITLICHHUS.
VYK-5.12 Brnageer npeacTaBiIeHUsIMU 00 OCHOBHBIX dTalax B UCTOPHH YEJIOBEYECTBA M UX
XPOHOJIOTHH.

VK-5.13 Brageetr HaBbIKaMy aHAJIM3a UCTOPUUECKUX UCTOYHHUKOB.

VK-5.14 Brnaneer HaBbikamMu GUI0CO(OCKON KYyIbTYPHI TSl BRBIPAOOTKH CHCTEMHOTO 1IEJTOCTHOTO
B3IJIs]1a HA JCHCTBUTEIBHOCTD.

Camoopranu-
3anus u
camopa3BUTHE
(B TOM umncne
3/10pOBbe-
coepexxeHue)

YK-6. CriocobeH yrpaBisiTh
CBOHMM BpEMEHEM,
BBICTpauBaTh U
pean30BHIBaTh
TPAeKTOPHUIO CAMOPA3BUTHUS
Ha OCHOBE TMPUHIIUIIOB
o0pa3oBaHMs B TCUCHHE
BCEH KU3HHU.

VK-6.1 3HaeT counanbHO-IICUXOJIOTUYECKUE TEXHOJIOTUH PA3BUTHS U CAMOPA3BUTHSL.

VYK-6.2 3HaeT cCBOM JTUYHOCTHBIE, CHTYaTHUBHbBIE, BDEMEHHBIE U JPYTUE PECYPCHI U UX IIPEIEIbI.
VK-6.3 YMmeeT miianupoBaTh U pemiaTh 3a1a49u COOCTBEHHOTO PO ECCHOHATIBHOTO U TUYHOCTHOTO
pa3BUTHA.

VK-6.4 YMmeeT KpuTHYECKH OIIEHUBATh () PEKTUBHOCTD UCTIOIB30BAHMS BPEMEHH U IPYTUX PECYPCOB
MIpU PELLICHUH MTOCTaBJICHHBIX 3a]1a4.

VYK-6.5 Bnageer npueMamu aHaim3a COOCTBEHHBIX JICUCTBUI NIPH YIIPABICHUN KOJUICKTUBOM U TIPH
caMOOpraHu3aluu.

YK-6.6 Bnaneer npeaocTaBIeHHBIMA BO3MOXKHOCTSMH /ISl IPUOOPETCHHS HOBBIX 3HAHUM U
HAaBBIKOB.
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HaunmenoBanue

KaTeropuu Kox n Haumenosanune YK Kon u HauMeHOBaHMe HHAMKATOPA JOCTHREHUS YK
(rpynner) YK
YK-7. Cniocoben VYK-7.1 3naer posb 1 3HaUEeHUE (DU3NYECKON KYIbTYPhI B )KU3HU YEJIOBEKA M OOITIECTBA; BUJIBI
MOAIEPAKUBATH TOJKHBIN GU3HYECKUX YIPAKHEHUI; HAYYHO-TIPAKTHUYECKUE OCHOBBI (PU3NYECKOU KYIBTYPHI M 3JOPOBOTO
YpOBEHb (hU3UIECKOM o0paza KU3HHU.
IIOATOTOBJIEHHOCTH 111 VYK-7.2 YMmeer noaaep:kuBaTh T0JKHBIN YpOBeHb (DU3MYECKON MOATOTOBICHHOCTH ISl 0OecreueHus
oOecrieueHus MOTHOIICHHON | IMOJTHOIICHHOW COIMAaIbHON M MPOdeCCHOHATBHOM IeATeTLHOCTH.
COLIMAJIbHOU U VYK-7.3 YMmeer ucnonb30BaTh OCHOBBI (PU3HUECKON KYIBTYpPHI 17151 OCO3HAHHOTO BbIOOpa
npodeccroHanbHOM 3/I0pPOBbECOEPEraoIINX TEXHOJIOTUHN C YUIETOM BHEIIHUX M BHYTPEHHHUX YCIOBUN peanu3ainu
NS TEIbHOCTH. npodecCHOHATBLHON 1eATEFHOCTH.
VYK-7.4 Bnaneer cpeAcTBaMy U METOAAMH YKPETUICHUSI 370POBbS, (PHU3UIECKOTO CAMOCOBEDP-
[ICHCTBOBAHUS; JOJHDKHBIM YPOBHEM (DU3UUECKON TTOITOTOBICHHOCTH ISl 00E€CTICUCHH S OTHOLIEHHOM
COIMATLHOM U TPOECCUOHATHHOU NIEATETLHOCTH.
be3onacHocTh VYK-8. Cnocoben coznaBaty | YK-8.1 3HaeT ocHOBHBIE TEXHOC(HEPHBIE OMTACHOCTH, UX CBOMCTBA M XapaKTEePUCTHKH.
KUBHENEATENIb- | U MOJJIEPKUBATH B VK-8.2 3Haer xapakTep BO3ACHCTBUS BPEIHBIX U OMTACHBIX (DaKTOPOB HA YEJIOBEKA U MMPUPOIHYIO
HOCTH MOBCETHEBHOMN XKU3HU U B Cpey, METOJIbI 3aIUTHI OT HUX MPUMEHHUTENBHO K cepe CBOoeH mpodecCHoHATbHON ASSITETbHOCTH.
npo¢eCCuOHATBHON VK-8.3 Ymeer obecnieunBath 6e301acHbIe W/Uia KOMGOPTHBIC YCIIOBUS TPYyla Ha paboueM MecTe, B
JeSITeTbHOCTH OE30MaCHbIE | TOM YHCIIE C TOMOIIBIO CPEACTB 3AIIHTHI.
YCIIOBUS VK-8.4 YMmeeT BBISIBIATH U yCTPAHATH MPOOJIEMBI, CBI3aHHBIC C HAPYIICHUSIMU TEXHUKH
KU3ZHEESITeIbHOCTHU IS 0e30macHOCTH Ha pabodeM MecTe MPUMEHUTENLHO K cdepe cBoei nmpodecCHOHATBHOMN 1eITeIbHOCTH.
COXpAaHEHUS MPUPOTHON YVK-8.5 YMmeeT ocyliecTBIATh AEUCTBHS MO MPEAOTBPAIICHUIO YPE3BbIYaHBIX CUTYaIUM.
cpenbl, obecneueHus YK-8.6 Bnaneer 3akoHO1aTEIFHBIMU M HOPMATUBHO-TIPABOBBIMH aKTaMH B 00JIaCTH 0€30MacHOCTH U
YCTOHYMBOTO Pa3BUTHUSA OXPaHbI OKPYKAIOIIECH CPEIbI.
obmiectBa, B ToM uucie mpu | YK-8.7 Biageer cmoco0aMu ¥ TEXHOJIOTHSMU 3aIUTHI B UYPE3BBIYANHBIX CUTYAIUAX U B YCIOBHUSIX
yYIpo3€ ¥ BO3SHUKHOBEHHUH BOECHHOT'O BPEMEHU.
ype3BbIuaiiHbIX cutyaruii 1 | YK-8.8 Brnageer moHATHIHO-TEPMUHOJIOTHYECKUM annapaToM B 00J1acTH 6€30MacHOCTH.
BOCHHBIX KOH(JIMKTOB. VK-8.9 Bnaneer HaBbIKaMU pariioHAIU3AIUU TPO(HECCHOHATLHOMN ACATEIHHOCTH C 1EIIBIO
oOecrieyeHns O€30MACHOCTH U 3aIIUTHI OKPYKAIOIIECH Cpebl.
Oxonomuueckas | YK-9. Cnocoben VYK-9.1 3naer 6a30Bbie TPUHITUIIEI PYHKITMOHUPOBAHKS YIKOHOMHUKH U YKOHOMUYECKOTO Pa3BHUTHS,
KYJIbTYypa, MPUHUMATH 0OOCHOBAHHBIE | eH (POPMBI yJaCTHsI TOCYAAPCTBA B IKOHOMUKE.
B TOM YHCJIE sKoHOMHUYecKkue pemieHus B | YK-9.2 YMeeT npuMeHsATh METOABI TMYHOTO SKOHOMUYECKOTO U (DMHAHCOBOTO TNIAHUPOBAHUS TSI
(dbuHaHCOBas pa3IUYHBIX 00JACTSIX JOCTHIKEHUS TEKYIINX U JOITOCPOYHBIX (DMHAHCOBBIX IIEIIEH.
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HaunmenoBanue

KaTeropuu Kox n Haumenosanune YK Kon u HauMeHOBaHMe HHAMKATOPA JOCTHREHUS YK
(rpynner) YK
IrPaMOTHOCTh KHU3HECSTEIbHOCTH. VYK-9.3 Bnaneer HaBbIKaMH HCTIOIb30BaHUS (PMHAHCOBBIX HHCTPYMEHTOB JJIs YIIPABJICHUS JINYHBIMU
dbuHaHCaAM¥ (JTMYHBIM OIOJKETOM), OIICHKH COOCTBEHHBIX JKOHOMUYECKHX U (PMHAHCOBBIX PUCKOB.
I'paxxnanckas YK-10. Criocoben VK-10.1 3naer cyniHoCTh KOPPYNIIMOHHOTO OBEJICHUS U €0 B3aMMOCBSI3b C COLIMAIbHBIMU,
MTO3UILIMS (GhOopMHUPOBATH HETEPIIUMOE | IKOHOMUYECKUMHU, MOJTUTUICCKUMHU H UHBIMH YCIIOBUSIMHU.

OTHOIIICHHE K

KOpPPYILIHOHHOMY
MTOBE/ICHHUIO.

VK-10.2 YMeeT aHanu3upoBaTh, TOJIKOBATh U TPABUIILHO MPUMEHATH MPABOBBIE HOPMBI O
IIPOTUBOJIECUCTBUHU KOPPYIILIUOHHOMY ITOBEICHUIO.
VYK-10.3 Biageer HaBbIKaMH IPUMEHEHUS TPABOBBIX U HPABCTBEHHO-ITHYECKUX HOPM B chepe

npodecCHOHATBLHOMN IeATENbHOCTH.

4.2 Oﬁmenpoxbeccnona.nbnble KOMIICTCHIUH BBIMYCKHUKOB U HHAUKATOPbI UX TOCTHKCHUHA

HaumenoBanue
Kon n naumenoBanue
KaTeropuu OITK Kon u HaumeHnoBanue nuaukaropa goctmxenus OITK
(rpynner) OIIK
[Ipumenenue OIIK-1. Cnocoben OIIK-1.1 3Haer maTeMaTH4YECKHE TEOPUHU U METO/IbI, JIEKAIIME B OCHOBE MATEMaTUYECKUX MOJEIIECH.
bynnamen pelars 3a1a4u OIIK-1.2 3HaeT TeopeTUYecKre OCHOBBI M1 OCHOBHBIE 3aKOHBI PA3IMYHBIX Pa3/eNioB (pU3UKH, XUMUHU U
TaJbHBIX npodeccroHanbHOM CMEXKHBIX TUCIUIUINH.
3HaHUH B nestenbHOCTH Ha ocHOBe | OIIK-1.3 YMeeT BBIOMpaTh MaTeMaTHIECKHE METO/IbI, PUTOIHBIC ISl PEICHUS KOHKPETHOH 3a1a4u.
npodeccuo- MPUMEHEHHUS OIIK-1.4 YMmeeT ucnonb30BaTh GU3HUECKUE M XUMHYECKUE 3aKOHBI, CIIPABOYHBIC TAHHBIC U
HaJbHOUN €CTECTBCHHOHAYYHBIX M | KOJMYECTBEHHBIE COOTHOIICHUS ISl PEIICHUs TPO(eCCHOHANBHBIX 3a/1ad.
NEATEeIbHOCTH 0OIIIENHKEHEPHBIX OIIK-1.5 Ymeer onpeaensaTh XapakTep MPOIECCOB MO KOMITJIEKCY SKCIIEPUMEHTAILHON HH(OpMAITIN
3HAHUH, METOJIOB IIPU IOMOIIU TpapUKOB, TAOIUI U YpPAaBHEHUH.
MaTeMaTU4YeCKOTO OIIK-1.6 Bnaneer ocHoBaMu (pyHIaMEHTATBHBIX MATEMAaTUUECKUX TEOPHI M HABBIKAMU
aHanu3a u WCIIO0JIb30BaHUSI MATEMAaTHYECKOTO armnapara.
MOJICTTUPOBAHHS. OIIK-1.7 Bnaneet HaBbIKaMH MCITOJIH30BaHUS €CTECTBEHHOHAYYHBIX U OOIEHHKEHEPHBIX 3HAHUH B
npoecCHOHATILHON IeATEIbHOCTH.
OtBerctBeHHOCTh | OIIK-2. Ciocoben OIIK-2.1 3HaeT OCHOBBI 5KOHOMHUYECKOU KYJIbTYPHI, B TOM unciie (UHAHCOBON IPaMOTHOCTH.
B ipodeccuo- OCYLIECTBIIATh OIIK-2.2 3HaeT (pakTopbl, ONpeNesIONUe YCTOHUUBOCTh OMOC(hEphI, XapaKTePUCTUKH BO3PACTAHHS
HaJIbHOU npodeccroHalbHYIO aHTPOIOTEHHOTO BO3JICHCTBUS Ha MPUPOY, II100aIbHbIE MPOOIEMbI SKOJIOTMH U TPUHIIUIIBI
NEeSATEIbHOCTH JESTEIbHOCTh C YYETOM | PAllMOHAJIILHOTO MPUPOIONOIb30BaHMs, METOJIbI CHMXKEHUS XO35IMCTBEHHOT'O BO3/ICUCTBUS Ha
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HaunmenoBaunue

Kon n HaumeHoBaHue

KaTeropuu OITK Kon u HaumenoBanue nnaukaropa goctmxenus OITK
(rpynner) OIIK
HKOHOMUYECKUX, 6uocdepy, OpraHu3allMOHHBIE U IPABOBHIE CPEACTBA OXPAHbl OKPYXKAIOIIEH cpe/ibl, CIOCOOBI
AKOJIOTUYECKHX, JOCTHKEHHS] YCTOMYMBOTO Pa3BUTHSL.
COIIMAJIbHBIX U APYTUX OIIK-2.3 YMeeT ucnoab30BaTh 3HAHUS OCHOB YKOHOMHUKH MPU MPUHATHU 000CHOBAHHBIX PEIICHHI.
OTPaHUYECHUN HA BCEX OIIK-2.4 YMeeT ucnoib30BaTh HOPMATHUBHO-IIPABOBBIE AKTHI IIPH pabOTE C IKOJIOTHIECKON
JTanax *XU3HEHHOTO JOKyMEHTaIue.
1uKiIa 00bekToB, cucteM | OIIK-2.5 Bnaneer HaBbIKaMH BEIOOpA SKOHOMHYECKH 0OOCHOBAHHBIX PEILICHHIA.
Y MPOILIECCOB. OIIK-2.6 Bnageer HaBbIKaMH MCIIOJIb30BaHUs IOKYMEHTOB ITPABOBOT0 XapaKkTepa, OTHOCAIIUXCS K
npoeCcCUOHATLHON IEATEIEHOCTH.
Uccnenona- OIIK-3. Cnocoben OIIK-3.1 3HaeT OCHOBHBIE METOIbI CTATUCTUUYECKOW 00pa0OTKU IKCTICPUMEHTAIBHBIX JTAHHBIX.
TeIbCKast npoBoauTh u3Mepenus U | OIIK-3.2 3naeT oCHOBHBIE ITpaBUJIa TEXHUKH O€30MACHOCTH IIPU MPOBEIECHUH Ja00paTOPHBIX
NEeITENbHOCTE HaOJIIOIeHYS, HCCJIEIOBAHUHN Y U3MEPEHHUI.
o0pabaTtbIBaTh U OIIK-3.3 YMmeer npoBOAUTH aHAIN3 IKCIEPUMEHTAIbHBIX PE3YJIbTaTOB, COIOCTABICHUS UX C
MIPEJICTaBIATh M3BECTHBIMH aHAJIOTaMHU.
AKCIIEPUMEHTAIbHbIE OI1K-3.4 YMeer npencTaBisaTh 00pabOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUECKYIO HHPOPMAITUIO
TaHHbIE. B YCTHOH M MUCBMEHHOH (popMe, B TOM YHUCIIE C UCTIOIB30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOTH.
OIIK-3.5 Brnaneer skciepuMeHTAIBHBIMA METOJIAMU OTIpeieTIeHUsT (PU3UKO-XUMHUIECKUX CBOMCTB
COEAMHEHHH, MaTEPUAJIOB U CPELL.
OIIK-3.6 Bnageer MmetogaMu IpOBEACHUS U3MEPEHUN, METOJAMHU KOPPEKTHOM OLEHKHU MOTPEIIHOCTEN
[IPH MPOBEACHUU (PU3UUECKOTO IKCTICPUMEHTA.
OIIK-3.7 Bnaneer HaBbIkaMu pabOThI ¢ IIUPOKUM KPYroM (HU3UYECKUX TPHOOPOB M 000PYIOBAHMS.
Bnanenue OIIK-4. Cniocoben OIIK-4.1 3HaeT TeXHUYECKHE U POTPaMMHBIE CPEJICTBA peau3alui HHHOPMAIIMOHHBIX TEXHOJIOTHHA,
nHpopManu- MMOHUMATh TTPUHITUTIBI OCHOBBI HH(POPMAITMOHHOW 0€30MMaCHOCTH.
OHHBIMU paboThI COBpEMEHHBIX OIIK-4.2 Ymeet paboTaTh B Ka4eCTBE MOJIb30BATEIIS IEPCOHATBHOTO KOMITBIOTEPA.
TEXHOJIOTHUSIMU nH(pOPMaITMOHHBIX OIIK-4.3 Bnaneer coBpeMEeHHBIMU WH(POPMAITMOHHBIMHU TEXHOJIOTHUSIMH MIPU cOOpE, aHAIIH3E,

TEXHOJIOTHUH U
MCIOJIb30BaTh UX IS
penieHus 3aiay
npodeCcCuOHATBHON
NESITETLHOCTH.

CHCTEMaTHU3alllU U MPEJICTaBICHUH HHPOPMALIUH.
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HaunmenoBaunue

Kon n HaumeHoBaHue

KaTeropuu OITK Kon u HaumenoBanue nnaukaropa goctmxenus OITK
(rpynner) OIIK
OddextuBnocts | OIIK-5. Cmocoben OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTUH MTOTYYEHHS Pa3IMYHbIX HAHOMATEPHAJIOB.
1 0€30I1aCHOCTD MPUHAMATH OIIK-5.2 YmMeet olileHUBaTh TEXHOJIOTUU U3TOTOBIICHHUS] HAHOMATEPUATIOB U U3JIEIUI U3 HUX C
TEXHUYECKHUX 000CHOBaHHBIE MO3UIMH 0€30MacHOCTH U 3((HEKTUBHOCTH.
peleHni texundeckue pemienus B | OIIK-5.3 Brnageer HaBbIKaMu 110 MpeABAPUTEIBHOMY NOA00PY 000pyIOBaHMS U1 IPOU3BOJICTBA
npodeccroHanbHOM HAaHOPA3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX MATEPHAIIOB.
JeSTeIbHOCTH, BBIOMPATh
¢ dexTuBHBIC U
0e30macHbIe TEXHUYECKHE
CPEJICTBA U TEXHOJIOTUH.
Bnanenue OIIK-6. Criocoben OIIK-6.1 3HaeT ammapaT rocyaapCTBEHHOTO W MEXAYHAPOIHOTO PETYINPOBAHUS B 00JIACTH
HOPMaTUBHOMN y4acTBOBATh B METPOJIOTHH U CTAHIaPTU3ALINH.
JIOKyMeHTaluen, | pazpaborke rexundeckoit | OITK-6.2 Ymeer paboTaTh ¢ TEXHUUECKOW U CIIPABOYHOM TUTEPATypOil, HOpPMATUBHBIMU JOKYMEHTAMHU
IpaBoOBas JNOKYMEHTAUH, IIPU BBITIOJIHEHUU HCCIIE0BATENbCKUX paObOT B 00J1aCTH HAHOUHKEHEPHUH.
OTBETCTBEHHOCTD | CBSA3aHHOM C OIIK-6.3 Biageer HaBbIKaMU y4acTusl B pa3pabOTKe TEXHUYECKOH TOKyMEHTAIlUHU, CBSI3aHHOM ¢
npodeCcCuOHATBHON po¢eCCHOHAIBHON JeATETHHOCTHIO.
JESTENbHOCTBIO Ha
OCHOBE NPUMEHEHMS
CTaHJIapTOB, HOPM U
IpaBuUJl.
[TpoextupoBanue | OIIK-7. Cnocoben OIIK-7.1 3HaeT OCHOBBI TPOEKTUPOBAHUS TEXHUUECKUX OOBEKTOB, CUCTEM M TEXHOJIOTUYECKUX
00BEKTOB, MIPOEKTUPOBATh U IIPOLIECCOB.
CUCTEM U COIIPOBOXKIATh OIIK-7.2 YMmeer npoBOAUTH NIPEABAPUTENBHBIN pacdeT OCHOBHBIX IIPOLIECCOB XUMUYECKOU
IIPOLIECCOB IIPOU3BOJCTBO TEXHOJIOTUY HAHOMATepUalioB U BIOUMpATh UX amnmapaTypHoe 0pOpMIICHHUE.

TEXHUUYECKUX OOBEKTOB,
CUCTEM M TIPOIIECCOB B
oOiactu
HAaHOWH)KCHEPHH.

OIIK-7.3 Bnaneet HaBbIKaMU UCIOJIb30BAHUS HOPMATUBHON M TEXHOJIOTUYECKOM JOKYMEHTALIMH JIJIs
MIPOCKTUPOBAHUS U COTIPOBOKICHHS TIPOU3BOICTBA TEXHUUECKUX 0OBEKTOB, CHCTEM H IPOIECCOB.
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4.3 Hpmbeccnona.nbnble KOMIICTCHIUH BBINYCKHUKOB U HHAUKATOPbI UX TOCTHKCHUHA

3anaga OOBexT uiu Ko i Kon u HanmeHoBanue OcHoBanue (mpodeccnoHaIbHbII
npodeCcCuOHATBHON 00JacTh WHJIUKATOpa JOCTHKECHHUS CTaHJApT, aHAJU3 OIBITA)
HanmeHnoBanue [1K
JESITEIbHOCTH 3HAHUS I1K O060011eHHbIE TPYAOBbIE HYHKINUU
Tun 3aga4 npogeccHOHAIbHON 1eITeJIbHOCTH: HAYYHO-HCCJIeI0BATEILCKU 1 HHHOBALMOHHbI

— [IPOBEJICHUE — OCHOBHBIE ITK-1. Cnocoben [IK-1.1 3Haer ocHOBHBIE [Tpodeccuonanbusbiii crangapt 26.006
MH(OPMALIMOHHOTO | Pa3HOBUAHOCTH UCIIOJIb30BAaTh METOJUKN | TIOHATHUSA, OTIpeeNIeHuS, «CrenuanucT 1no pa3paboTke
MOUCKA IO HaHOMAaTEPHAJIOB; | KOMIUJIEKCHOT'O aHaIu3a KJIacCU(UKALINH, HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX
OTJENbHBIM — METO/[IbI CTPYKTYpbI U CBOMCTB UCIOJIb3YEMbIE B MaTepUajIoBy, YTBEPKIECHHBIN MPUKA30M
o0BeKTaM HCCIIe0BaHUH, HAaHOCTPYKTYPUPOBAHHBIX | HAHOMHKEHEPHH. MuHuCTEepCTBa TPy U COLUATHHON 3alUTHI
HUCCIIEIOBAHNN HCITBITAaHUH, MaTepUaJIOB JIJIs T1K-1.2 3HaeT OCHOBHEIE Poccuiickoit ®eneparum ot 08.09.2015 Ne
MIPUMEHUTEIBHO K JUarHOCTUKYU U UCTIBITAHUI XapaKTEePUCTUKHU 604n. O600mmenHas TpyaoBast pyHkIus A:
PEILICHUIO KOHTPOJIS MHHOBAIIMOHHOM HaHOMAaTepHAJIOB U JlabopaTtopHO-aHATUTHYECKOE COMTPOBOXKICHUE
MOCTaBJIEHHBIX KauecTBa MPOIYKLIUH HaHOCTPYKTYP, METOJIbI UX pa3paboTKu HAHOCTPYKTYPUPOBAHHBIX
3aJ1ay; HAaHOMAaTEPHUaJoOB, | HAHOMHYCTPHH. HUCCIIeIOBaHUS U KOMITO3UITMOHHBIX MaTepuaiioB. A/01.6.
— y4acTHe B cocTaBe | moiy(haOpHuKaToB, JTUArHOCTHUKHU. BreimonHenue paboT 1o MOMCKY SKOHOMHYHBIX
KOJIJIEKTUBA B 3aroTOBOK IT1K-1.3 3HaeT OCHOBHBIE 1 3 (PEKTUBHBIX METOJIOB TPOU3BOICTBA
BBITIOJTHEHUH neranei u THUIIBI AaHAJTUTHYECKOTO HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
Hay4YHBIX W31 Ha uX o0opynoBaHus, MaTepUajIoB C 3aJJaHHBIMU CBOHCTBaAMH
HCCIICIOBAHUM, OCHOBE; HCIIOJIb3YEeMOro Mpu padote | (YpOBEeHb KBaIU(DHUKAITIHN — 6)
BBITIOJTHEHUE - C HAaHOMaTepUaIaMH.
JKCIIEPUMEHTOB C HaHOMAaTEepHUaJIbl I1IK-1.4 YMmeer rpaMOoTHO [Tpodeccuonanbusiit cranaapt 40.044
MCIIOJIb30BaHUEM u 00OCHOBBIBATh «CrenuanucT Mo Hay4YHO-TEXHUYECKUM
TUTOBBIX METOJIUK C | HAHOTEXHOJIOTHH crenupuIecKre CBONCTBA pa3paboTKaM U UCTIBITAHUSAM MOJTUMEPHBIX
COCTaBJICHHEM IUTS XUMUH, HAaHOOOBEKTOB, IPABUIILHO HAaHOCTPYKTYPUPOBAHHBIX TUIEHOKY,
METOJIUK (hapMaleBTUKH U BBIOMPATh METOIUKHU YTBEPKICHHBIN NMPUKa30M MUHUCTEPCTBA
MPOBEJICHHBIX OMOTEXHOJIOTHHA HUCCIIEIOBAHUS UX TpyZAa U COIMaIbHOM 3aIuThl Poccuiickon
HCCIIE0BaHUH, CTPYKTYpPBI U CBOWCTB. ®enepauun ot 10.07.2014 Ne 447H.
MIPOBEACHUE [TIK-1.5 Ymeer O6o00menHas TpynoBas QyHkius B:
UCTIIBITAaHUH, aHAIN3UPOBATH DKCHEepPUMEHTAIBHO-METOANYECKOE

JUAarHOCTHUKH U
KOHTPOJII Ka4YCCTBa

BO3MOXXHOCTH IPUMCHCHUSA
METOJ0B NUArHOCTUKH JJIsA

CONPOBOXKJACHUE HAYYHO-TEXHUUECKOU
pa3pabOTKH U MCTIBITAHUI HOBBIX TTOJIMMEPHBIX
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3anaga OOBexT uu Ko i Kon u HanmeHoBanue OcHoBanue (mpodeccnoHaIbHbII
npodeCcCuOHATBHON 00JacTh WHJIUKATOpa JOCTHKECHHUS CTaHJapT, aHAJU3 OIBITA)
HanmeHnoBanue [1K
JESITEIbHOCTH 3HAHUS I1K O060011eHHbIE TPYAOBBIE HYHKINUU
HaHOMAaTEPHUaJIoB, WCCIIEIOBAHUS CBOMCTB HaHOCTPYKTYPHUPOBAHHBIX TICHOK. B/02.6.
nosrygabpuKaToBs, HAaHOOOBEKTOB U CocrasiieHue cienu(puKauu HOBBIX
3aroTOBOK JeTaleit o0OpabaThIBaTh pe3yNbTaThl | MOJMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX
U U3JIeIIUN Ha UX JKCIIEPUMEHTAIIBHBIX TUIEHOK (YPOBEHb KBaTH(PHUKAIMU — 6)
OCHOBE HUCCIIETOBAHUN B
HAaHOUHXEHEPUH. [Tpodeccuonanbuslit cranaapt 40.104
[TIK-1.6 Bnageer HaBbikamMu | «CriequaiyvcT Mo U3MEPEHUIO NTAPAMETPOB U
BbIOOpa CpesICTB U3MEPEHUl | MOIM(UKAIIUN CBOIICTB HAHOMATEPHAJIOB U
IUIS OLICHKHU TTapaMeTpoB HAHOCTPYKTYP», YTBEPKICHHBIH MPHUKa30M
HaHOMAaTEpHUaoB. MuHucrepcTBa Tpy/1a U COLMAIBHON 3aIUThI
[1K-1.7 Bnageer naBsikamu | Poccuiickoit @eneparuu ot 08.09.2015 Ne
MOUCKA, aHaIu3a U 6111. O600mennas Tpynosas pyukuus C:
cUCTEeMaTu3aluu CoBepI1eHCTBOBaHUE MPOLECCOB U3MEPEHU I
uHpopMauy B 00JIaCTH apaMeTpoB U MOJU(PHUKAIIMUA CBOWCTB
HAHOWHKEHEPHUU. HaHOMaTepHaIOB U HAaHOCTPYKTYp. C/02.6.
MonepHu3zanus CynecTBYIOIMX U BHEAPEHNE
HOBBIX MPOIIECCOB U 00OPYI0OBAaHUS AJIs
MoOU(UKAIIH CBOMCTB HAHOMATEPHAJIOB U
HaHOCTPYKTYP (YpOBEHBb KBATH (UK — 6)
— [IPOBEACHUE — METOBI [IK-2. Bnageet ocHoBamu | I1K-2.1 3Haer Tunossie [Tpodeccuonanbublit cranaapt 26.006
MH(OPMALIMOHHOTO | UCCIIETOBaHUM, byHIaMeHTaIbHbBIX MPOLIECCHl XUMUYECKON «CrenuanucTt no pa3paboTke
MIOUCKA IO UCTIBITAHUH, 3HaHUHN TEXHOJIOTUH, HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX
OTJENbHBIM JIUArHOCTUKH U €CTECTBEHHOHAYYHBIX U OMOTEXHOJIOTHH U MaTepUajIoBy, YTBEPKIECHHBIN MPUKA30M
00BeKTaM KOHTPOJIS 0O0IIeNHKEHEPHBIX (bapMareBTHKH, MuHHCcTEpCTBa TPYAa U COLUAIBHON 3aIUTHI
HUCCIIEIOBAHNN KayecTBa JUCITUTLINH, COOTBETCTBYIOIIUE Poccuiickoit ®eneparum ot 08.09.2015 Ne
IIPUMEHUTEIIBHO K HAaHOMAaTEPHAJIOB, | CONPSKEHHBIX C anmnaparsl 1 METOBbI UX 6041. O0o0mmenHas TpyaoBast QyHKIHS A:
pEIICHUIO noyhaOpuKkaroB, | 001acTIMU IPUMEHEHUS | pacueTa, a TAaKKe HayJHbIE JlabopaTopHO-aHATUTHYECKOE COMTPOBOKICHUE
IIOCTABJIEHHBIX 3aroTOBOK HAaHOMHXEHEPUU OCHOBBI METOJI0B pa3pabOTKKU HAHOCTPYKTYPUPOBAHHBIX
3ajad; JeTanen u COTJIACHO peain3yeMOMYy | YIPaBJICHUS MPOLIECCAMMU. KOMITO3UITMOHHBIX MaTepuaiioB. A/03.6.

— Y4aCTUuC B COCTABC

U3JIENINI Ha UX

PO(UITIO TOJITOTOBKH

[1K-2.2 Ymeer npoBoaAUTH

[Ton6op TEXHOJIOTHYECKUX MTAPAMETPOB
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3anaga OOBexT uu Ko i Kon u HanmeHoBanue OcHoBanue (mpodeccnoHaIbHbII
npodeCcCuOHATBHON 00JacTh WHJIUKATOpa JOCTHKECHHUS CTaHJapT, aHAJU3 OIBITA)
HanmeHnoBanue [1K

JESITEIbHOCTH 3HAHUS I1K O060011eHHbIE TPYAOBBIE HYHKINUU
KOJJIEKTHBA B OCHOBE; (XxuMus, OGUOTEXHONOTHS, | AKCIEPUMEHTaIbHbIE nporecca sl IpOU3BOACTBA
BBITIOJTHEHUH — dapmarieBTUKa), 1 UCCIICIOBAHUS TI0 HAHOCTPYKTYPUPOBAHHBIX KOMIIO3HIIMOHHBIX
Hay4YHBIX HaHOMAaTepHallbl | COCOOEH UX npejaraéMblM METOIMKaM, | MaTepUalioB C 3aJaHHBIMU CBOMCTBAMHU
HCCIIE0BaHUH, u UCIIOJIB30BAaTh B aHAIIM3UPOBATh U (ypoBeHb kBasu(puKaum — 6)
BBITIOJTHCHUE HaHOTEXHOJIOTUH | TPO(dEeCCHOHATBLHOM 00pabaThIBaTh pe3yabTaThl
3KCIIEPUMEHTOB C JUIS XUMUH, JIEATEIIbHOCTH. AKCIIEPUMEHTOB (B [Tpodeccuonansusbiii crangapt 40.044
HCIIOJIb30BaHUEM (bapMaleBTUKH U Pa3IMYHbIX 00JIaCTsIX «CrenuanucT no Hay4YHO-TEXHUYECKUM
TUIIOBBIX METOJIMK C | OMOTEXHOJIIOTUU XHMUHU, OMOTEXHOJIOTUH U pa3paboTKaM U UCTIBITAHUSAM MOJTUMEPHBIX
COCTaBJICHHEM (bapmaleBTHKN). HAHOCTPYKTYPUPOBAHHBIX TUIEHOKY,
METOAMK I1K-2.3 Bnaneer meTogamMu | yTBEp>KJIEHHBIN Npuka3oM MuHHCTEpCTBA
MPOBEJICHHBIX pacuera U aHaJIn3a TpyJa ¥ COIMaIbHOM 3auThl Poccuiickon
HCCIIEIOBAHUM, MPOLECCOB B XUMUYECKUX ®enepauun ot 10.07.2014 No 447h.
MIPOBEICHUE peaktopax, omopeakropax u | O6o0meHHas TpyaoBas GyHKus B:
UCTIBITAaHUH, anmaparax Qapmarum, DKCIepUMEHTAIBHO-METOITUUECKOE
JMarHOCTUKH U METOJIaMU OIpeAeTICHUS COIPOBOXACHHUE HAYYHO-TEXHUUECKON
KOHTPOJISl KauecTBa TEXHOJIOTUYECKUX pa3pabOTKH U UCTIBITAHUH HOBBIX TTOJTUMEPHBIX
HaHOMAaTEPHUaJoB, MoKa3zareJseu mpoiecca. HaHOCTPYKTYPHUPOBAHHBIX TIeHOK. B/03.6.
noiy(habpuKaToB, Opranu3zanys KOHTPOJIsSI Ka4ecTBa ChIPbS,
3aroTOBOK JeTaleit OCHOBHBIX U BCIIOMOTaTEIbHBIX MAaTEPHAIIOB U
Y U3JIENUN Ha UX HOBBIX TIOJTMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX
OCHOBE TJIeHOK (YpOBEHBb KBaTH(UKAIIHU — 6)
— [IPOBEJICHUE — METOJIbI ITK-3. Cnocoben [1K-3.1 3Haer TunoBbie [Mpodeccuonanbhsbiii crangapt 26.006
MH(OPMALIMOHHOTO | UCCIIETOBaHUM, MPUMEHSTh pacu€THO- YHCJIEHHBIE METO/IbI «CrenuanucT no pa3paboTke
MIOUCKA IO UCTIBITAHUH, TEOPETUYECKHE METOABI | PEIICHUS MATEMAaTUYECKHX | HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
OTJENbHBIM JIUArHOCTUKH U JUTSL U3YYCHUS U 3a/1a4 U yMeeT ux MaTepUajIoBy, YTBEPKIECHHBIN MPUKA30M
00BEeKTaM KOHTPOJIS MOIU(UKAIINH CBOMCTB MPUMEHSITH [IPU MPOBEACHUN | MUHHCTEPCTBA TPYa M COIUAITBHOMN 3aIUThHI
HCCIIEIOBAHU I Ka4yecTBa HaHOMAaTEPHUaJIOB U pacdeTHbIX paboT B obmactu | Poccmiickoit denepanuu ot 08.09.2015 Neo
IIPUMEHUTEIIBHO K HaHOMAaTEpPHAJIOB, | HAHOCTPYKTYp U HaHOUHXECHEPUHU. 604n. O0o0mmenHas TpyaoBast QyHKIHS A:
PELIECHHIO nory(aOpuKaToB, | MPOIECCOB C X [1K-3.2 3Haer Texuudeckue | JlaboparopHO-aHATUTHYECKOE COMTPOBOXKICHUE
IIOCTABJIEHHBIX 3aroTOBOK YYaCTHEM C U IIPOTrpaMMHBIE CPEICTBA pa3pabOTKKU HAHOCTPYKTYPHUPOBAHHBIX
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3anaga OOBexT uu Ko i Kon u HanmeHoBanue OcHoBanue (mpodeccnoHaIbHbII
npodeCcCuOHATBHON 00J1aCTh WHJIUKATOpa JOCTHKECHHUS CTaHJapT, aHAJU3 OIBITA)
"HanMenoBanue 1K

JESITEIbHOCTH 3HAHUS I1K O060011eHHbIE TPYAOBBIE HYHKINUU
3aj1ay; neTajged u HWCHOJIL30BAaHUEM peanu3anuu KOMITO3UITMOHHBIX MaTepuaiioB. A/05.6.
— cbop Hay4dHO- H3IEIINA Ha UX COBPEMEHHOI UH()OPMAITMOHHBIX Omnpenenenne COOTBETCTBUS
TEXHUYECKON OCHOBE; BBIYMCIIUTEIIHLHON TEXHOJIOTHI TIpH HaHOCTPYKTYPHUPOBAHHBIX KOMITO3UITHOHHBIX
uH(pOpMALIUHU TTO - TEXHUKHU. MIPOBEJICHUU PACUCTHBIX MaTEepUaIOBC HOBBIMH CBOWCTBAMU

TEeM€ HCCICAOBaHUS
(Hay4HoO-
TeXHUYCCKas
TuTeparypa,
TaTeHTHI) TS
COCTaBJICHHS
0030pOB, OTUETOB,
HAYYHBIX
myOJTMKaIui,
ydacTtue B
MTOATOTOBKE OTYCTOB
Y MyOJIUKAIHH 110
TEeM€ HUCCICAOBaHUS

HaHOMAaTePHAaJIbI
u
HAHOTEXHOJIOTHH
Tl XUMUH,
(hapMaIreBTHKHU 1
OMOTEXHOIOTHH

pabot B obactu
HAaHOWH)KEHEPHH.

IIK-3.3 Ymeer
KCIOJIb30BATh PACUYETHO-
TEOPETHYECCKUE METOIBI IS
W3YYCHUS U MOau(UKaIH
CBOMCTB HAHOOOBEKTOB U
MPOLIECCOB C UX yYaCTHUEM B
XAMUH, OMOTEXHOIOTHH U
¢dapmareBTHKe.

[1K-3.4 YMmeeT npoBOAUTH
HCCIIEIOBAHNE HAHOCHCTEM
MyTEM TTOCTAaHOBKH
BBIYHMCIUTEIHHOIO
IKCIICPUMEHTA.

IIK-3.5 Bnaneer HaBLIKaMU
COCTaBJICHUS
MaTEMaTHYECKOT0 OITMCAHUS
HaHOOOBEKTOB M MPOIIECCOB
C MIX y4acCTHEM.

I1K-3.6 Bnageetr meTomaMu
UICHTH(DUKAITIT
rmapamMeTpoB
MaTeMaTHUYECKUX MOJIeIeH
HAHOCHCTEM.

TEXHUYECKOMY 3aJIaHuI0 (YPOBEHB
kB pukayu — 6)

[Tpodeccuonanbuslit cranaapt 40.104
«Crnenuanuct no U3MEpPEHUI0 MapaMeTpoB U
MoaU(HUKAIINN CBOWCTB HAHOMATEPHAIOB H
HaHOCTPYKTYpP», YTBEPKICHHBIN TPUKAZOM
MuHucTEepCcTBa TPyAa U COUUAIBHON 3aIUThI
Poccuiickoit ®eneparum ot 08.09.2015 Ne
6111. O6o0menHas Tpynosas ¢pynkuus C:
CoBepI1eHCTBOBaHUE MPOLECCOB U3MEPEHU I
napaMeTpoB U MOJAU(HUKAIINU CBOWCTB
HaHOMaTepHaIOB U HAHOCTPYKTYp. C/02.6.
MopepHu3aius CylecTBYIOIMNX U BHEAPEHUE
HOBBIX MPOIIECCOB U 000OPYIOBAHUS AJIs
MoaU(HUKAIIN CBOWCTB HAHOMATEPHAIOB H
HaHOCTPYKTYp (YpOBEHBb KBATH (UK — 6)
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5 AHHOTAIIUA PABOYUX ITPOI'PAMM JUCHUILJIMH, MIPAKTUK U T'HA
5.1 IucuunjnHbl 00513aTeIbHON YacTH

AHHOTaUA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«HOCTpaHHBIN A3BIK»

1 Heab aMCOMIUIMHBI — TIpHOOpeTeHHEe OO0yJalomuMHCs O0OImeld, KOMMYHHKATHUBHOW |
npoecCHOHANBbHOM KOMIIETEHIINM, YpOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOW MOATOTOBKU
MO3BOJISIET MCIIOJIb30BAaTh HHOCTPAHHBIN S3bIK MPAKTUYECKH KaK B MPO(ecCHOHANBHON (POU3BOACTBEHHOM
Y HAyYHOM) JAESITEIIBHOCTH, TaK M VIS TEJIe caMo0Opa3oBaHUsI.

2 B pe3yabTaTe H3y4eHUs: AMCHUILINHBI 00YYAIOLIUICS 10JI7KEeH:

Obaaoams clieqyOmUMU KOMIETESHIIMSIMU U HHAUKATOPAMH UX JOCTUKECHUS:

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

3namo:

— OCHOBHBIE CHOCOOBI COYETAEMOCTH JIEKCMYECKUX EIMHHUI[ M OCHOBHBIE CIIOBOOOpa3OBATEIbHbIC
MO/JIENH;

— pyCCKHE SKBHMBAJICHTBI OCHOBHBIX CJIOB M BBIPDOKEHHH peyd B MpPOIEcCEe MEXKIUYHOCTHOTO H
MEXKYJIBTYPHOTO B3aUMOJIEHCTBUS;

— OCHOBHBIC IPHEMBI 1 METO/IbI peheprupOBaHUs U AHHOTUPOBAHUS JINTEPATYPHI;

— MACCUBHYIO M aKTUBHYIO JIEKCHUKY, B TOM 4YHCJIe OOLIEHAyYHYI0O M CHEIUAIbHYI0 TEPMHHOJIOTHIO,
HEOOXOUMYIO JUTsl paOOThI HAJl THIIOBBIMH TEKCTAMU;

— IpueMbl paboThl C OPUTHHAIILHOM JTUTEpaTypOil Ha MHOCTPAHHOM SI3BIKE.

Ymemn:

— paboTaTh C OPUTHHAIBHOM JTUTEPATYPOH HA HMHOCTPAHHOM SI3BIKE;

— paboTatk co cioBapem;

—BECTH TMEpPENUCKy Ha H3y4aeMOM S3bIKE C IEJbI0 MEXKIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aUMOJCUCTBUS;

— BECTH pEUYEBYIO JICATEIBHOCTh NPUMEHUTEIBHO K cdepe OBITOBOW M MpodhecCHOHATHHOU
KOMMYHHKAITUH.

Braoemn:

— MHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXKIMYHOCTHOTO U MEXKKYJIBTYPHOTO OOIICHUS, HABBIKAMH U
YMEHUSMH pPEUYEBOM JIEATEILHOCTH NPUMEHUTEIHbHO K cdepe ObITOBOM H  mpodeccHuoHaTbHON
KOMMYHHKAITMH, OCHOBAMU MyOIHYHON peyn;

— OCHOBaMH pedeprpoBaHUs U AHHOTHUPOBAHUS JIUTEPATYPHI HA U3y4aeMOM HHOCTPAHHOM SI3BIKE.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. I pammamuueckue u nexcuyeckue mpyoHoCmu u3yyaemozo A3blKd.

1.1. CrpspkeHue ¥ U3MEHEHHE TJ1aroja-cBsA3KH B (hopMax HACTOSIIEro BpeMeHH. BuiaoBpemeHHBIE
dopmbl  TmaronoB. OOpaszoBanue ((OpPM TPOCTHIX, MPOAOIKEHHBIX, MEpPPEKTHBIX U MepheKTHO-
IPOJIOJDKEHHBIX BPEMEH Tjarojia. BorpocuTenbHble MPeUIoKEeHUsI B Pa3IUUHBIX BpemeHax. OOpazoBaHue
OTpHULATENbHBIX (JOPM TJIarosia B pa3jNvHbIX BpeMEHaXx.

1.2. O6pa3zoBaHue TPOCTHIX, NPONOJIKCHHBIX, MEPPEKTHBIX BPEMEH TIJAroJbHBIX (GOpM H
ynotpe6ieHue ¢GopM cTpagaTeIbHOTO 3a10ra.

1.3. BunoBpemennsie (opmbl raaronoB. OOpa3oBaHUE MPOCTHIX, MPOJOKEHHBIX, NMEPPEKTHBIX U
nepQeKTHO-MPOJOKEHHbIX ~ BpeMeH. BompocuTenbHble MNpPEAJIOKEHHS B  pPa3IUYHBIX  BpEeMEHax.
OO0pa3oBaHue OTpUIIATENBHBIX ()OPM TJIarojia B pa3IUYHBIX BpEMEHAaX.

1.4. ITpuuactust. IlpuyacTust HacTosimero W mporenniero BpemeHu. llepdextHpie  Gopmbl
npuyactusi. MecTo npu4acTuii B mpeuioskeHuH. AOCOMIOTHBINA MPUYACTHBIN 000pOT.

1.5. Uadpuantu. @opmel nHpuHuTHBA. [IpomomkeHHbId ¥ nepheKkTHBIH HHOUHUTHUB. DYHKIIUU
UHOUHUTHBA B TpeanoxkeHnu. OOpa3oBaHue U ynoTpedieHrne MHPUHUTHBHBIX 00OPOTOB THIA «CJI0XXKHOE
MOJIJIEKAIIEe» U «CIO0KHOE JTOTIOTTHEHUE.

1.6. Monaneusie rinaronbsl. CTpykTypa npeanoxenus. [lpuniuns! cnoBoobpazoBanus. CokpameHus
(a06peBuatypsl). O603HaueHre aarel [IpaBuina 4TeHUS XUMHUYECKHUX SJIEMEHTOB, 0003HAYCHUN U (Hopmy
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HEOPraHWYECKUX COCIMHEHHUM UM YpaBHEHMM XMMHUYECKHMX peakuui. IIpaBuia 4reHus €IMHUI U3MEPEHUS.
[IpaBuna yTeHHs] HAMMEHOBAHUK OCHOBHBIX OPTaHUYECKUX COEIMHEHUI.

Pasoen 2. Pazsumue Hagvbik08 umeHus memamuieckux meKcmos.

2.1. YTeHHe TEKCTOB MO TEMaM:

2.1.1. BBeneHue B CIeMAIBHOCTb.

2.1.2. JI.1. Menaenees.

2.1.3. PXTY um. JI.11. Menpneneena.

2.1.4. Hayka u Hay4YHbI€ METO/bI, HAYYHBIE CTATHHU.

2.1.5. CoBpeMEeHHbIE HHKEHEPHBIE TEXHOJIOTHUH.

2.1.6. Xumudeckoe npearnpusTue.

2.1.7. Xumudeckass Jnaboparopus. TexHuwka Oe3omacHOCTH B Jiaboparopuu. M3mepeHus B
XUMHUYECKOH JTabopaTopuu.

2.1.8. Xumus Oymaymero.

2.1.9. buorexHonorus. @apManeBTHUECKHE IPOU3BOICTBA.

2.1.10. 3enenast xumusi. [Ipo6reMbl SKOJIOTHH.

2.2. Ilonsatue o Bupax urteHus. [IpocMOTpoBOe YTeHHME Ha INpUMEpPax TEKCTOB O Xxumuu, .M.
Mengeneee, PXTY um, JI.1. Menaeneena.

AKTUBM3AIUA JEKCUKU TPOYUTAHHBIX TEKCTOB.

2.3. Mzyyaromee uyTeHWe HAYYHBIX M HAyYHO-TIOMYJISIPHBIX TEKCTOB MO BHIOPAHHOMW CIEIIMAIIBHOCTH
Ha npumepe TekcToB: «Hayka W HayuHble MeTOAB», «XUMHUYECKOe mpeanpustuey, «CoBpeMEHHBIC
WHXKEHEPHBIE TEXHOJIOTUM», «XumHuueckas saboparopusa. TexHuka Oe3omacHOCTH B J1aOOpaTOPHH.
N3mepenuss B xumMu4eckou labopatopum», «Xumus Oynymero. COBpeMEHHBIE TEHACHIIUU Pa3BUTH
Haykun», «buorexnosnorus. dapmaneBTHUECKHE TPOU3BOJICTBAY, «3eneHast XuMus. [IpobieMbl 3KOIOrHm».

Jlexcudyeckue OCOOCHHOCTHM TEKCTOB HAYYHO-TEXHUYECKOW HAMPaBIECHHOCTU. T[epMHHOJIOTHS
HAyYHO-TEXHUUYECKOH JINTEpaTyphbl HA U3Y4aeMOM SI3bIKE.

Pas3zoen 3. llpaxmuxa ycmuoti peuu.

3.1. [IpakTrKa yCTHOM peur Mo TeMaM:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oyaymiei npodeccum.

3.1.2. «Moii yHHUBEPCUTETY.

3.1.3. «YHUBEpPCUTETCKUI KaMITyC.

3.1.4. «At the bank».

3.1.5. «Applying for a job» u T.x1.

3.2. MoHonoruueckas pedb 1o TemMe «o cede u o Oyaymei npodeccun». Jlekcnueckne 0COOEHHOCTH
MOHOJIOTHYECKOHN PEYH.

3.3. Pe4yeBoil ATHUKET MOBCEIHEBHOTO OOIIEHUs (3HAKOMCTBO, TMPEJCTaBICHUE, YCTAaHOBJIICHHE U
HoJ/Iep)KaHue KOHTaKTa, 3ampoc W cooOmieHue uHpopmanuu, moOyXAeHHE K JEHCTBHIO, BBIpaKEHHUE
MPOChOBI, COTTacHs).

OCoOEeHHOCTH IUATOTMYECKON peur MO MPOIIEHHBIM TEMaM.

Pazoen 4. Ocobennocmu s3vika cneyuaibHOCU.

4.1. 'paMMaTuyecKue U JIGKCUYECKUE TPYJHOCTH SI3bIKA CIIELIUATIBHOCTH:

Paznuunbple BapraHThI IEpEeBO/Ia MPUYACTUN HA PYCCKUH SA3bIK. [IprdacTHBIE 000POTHI U MPUEMBI HX
IIEPEBO/IA HA PYCCKUU SI3BIK.

4.2. CocnararenpHoe HakJIoHEHHWE. DOpMBI COCIArareIbHOr0 HAKIOHEHHS B HM3Y4aeMOM SI3BIKE.
MopanbHble TJIarojibl U MX HCIOJb30BAHUE B MPEIIOKEHUSAX B COCJAraTeIbHOM HAKJIOHEHHUH. THIIbI
YCIIOBHBIX MpeUIoKeHUN. BapruaHThl epeBoja npeayioxkeHUid B cocIaraTeJIbHOM HAKIOHEHUH U YCIOBHBIX
npemoxeHui. [Topsiok cioB B mpeuiokeHnn. IMpaTnieckue KOHCTPYKIUH.

4.3. 3yuyeHue mpaBui TMepeBoAa pa3inuvHbIX (HOpM MHOUHUTHBA U WHOUHUTHUBHBIX OOOPOTOB Ha
PYCCKUU A3BIK.

4.4. N3yyaroliiee YTEHUE TEKCTOB MO TEMATUKE:

1) «JlaGopatopusi».

2) «I3MepeHnsi B XUMHUYECKOU J1ab0opaTopum».

CrunucTuyeckue OCOOCHHOCTH CIIeMaIbHOW HAyYHO-TEXHHUYECKOW nuTeparypbl. OpraHu3anus
paboTel cO crneuuanbHbIMU clioBapsMmu. lloHatue o pedepupoBaHMM W AHHOTUPOBAHUU TEKCTOB I10

22



cneuuanbHocTU. [lonck HOBOHM MH(OpManuu npu paboTe ¢ TEKCTaMH U3 MEPUOAMYECKHX H3JAHUH U
MoOHOTpad Ui, HHCTPYKITUH, TPOCIIEKTOB M CIIPABOYHOM JIUTEPATYPHI 110 PacCCMaTPUBAEMOM TEMaTHKE.
4 O0beM yueOHOH TUCHUILINHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp
Bun yueOHo# padoThI 3E Axan. 3E Axkan. 3E Axan. 3E Axkan. 3E Axkan.
4. 4. 4. 4. 4.
ST TR 9o [ 324 | 2| 12 | 2| 72| 2| 1 | 3| 108
AUCHUILINHBI
KonTakTHas padora: 3,56 128 | 0,89 32 0,89 32 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I113) | 3,56 128 | 0,89 32 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padora: | 4,44 160 1,11 40 1,11 40 1,11 40 1,11 40
facl)\?()T:TK()T;I{{:eﬂnLHaﬂ abora 0.6 0.2 0.2 0.2 B
C P 4,44 1,11 1,11 1,11 1,11
aMOCTOSITEJIbHOE U3yUYEHUE 159.4 39.8 398 39.8 40
pa3aesioB AUCIUILIUHBI
Buabl KOHTpOJIA:
JK3aMeH 1 36 - — - - - — 1 36
KonrakrHas pabora — 1 0.4 3 B 3 3 B B 0.4
MIPOMEXYTOUHAs aTTeCTallUs B 1
IToaroroBka K 3K3amMeHy 35,6 — - — — - 35,6
Bua uTOroBoro KOHTpoJIs: 3auér 3auér 3auér IK3aMeH
Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp
Bup yue6Hoii padoThl 3E Actp. 3F Actp. 3E Actp. 3E Actp. 3E Acrp.
4. 4. 4. 4. 4.
Obmast Tpynoemiocts, 9 | 243 | 2 54 2 54 2 54 3 81
AUCHUILINHBI
KonTakTHas pabdora: 3,56 96 0,89 24 0,89 24 0,89 24 0,89 24
[Tpaktuueckue 3anarus (I113) | 3,56 96 0,89 24 0,89 24 0,89 24 0,89 24
CamocrosiTesibHas padora: | 4,44 120 1,11 30 1,11 30 1,11 30 1,11 30
?a?\fgjfg:feﬂanaﬂ aborta 0,45 0.15 0.15 0.15 B
CaMocTonTe oep3 P 4,44 1,11 1,11 1,11 1,11
MOCTOATEIILHOC H3YHCHH 119,55 29,85 29,85 29,85 30
PasacJIOB JUCHUTIIIMHBI
Buabl KOHTpOJISA:
JK3aMeH 1 27 - — - - - — 1 27
KonrakTtHas pabora — 1 0.3 3 B 3 3 3 B 0.3
IIPOMEKYTOYHAsI aTTECTALUS 1
IToaroroBka K 3K3amMeHy 26,7 — - — — B - 26,7
Bua uTOroBoro KOHTpoJIs: 3auér 3auér 3auér IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI

«HUcTopus (mcropust Poccun, Bceoduiasi ucropus)»

1 eap AMCHMIVIMHBI — OPMHUPOBAHUE Y CTYACHTOB LIEJIOCTHOTO MPEACTABICHUS 00 HCTOPUIECKOM
npoiwioM Poccun, ee MecTe BO BCEMUPHO-MCTOPUYECKOM ITPOLIECCE.

2 B pe3yabTaTe H3y4eHHUs! AUCHUILINHBI 00YYAIOLIUICS 10JI7KeH:

Obnadamye cleayOIUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHUS:

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

3name:

— OCHOBHBIE HalpaBJICHUSs, TPOOJIEMBI U METOJIbI UCTOPUYECKON HAYKH;

— OCHOBHBIE dTambl M KIIOYEBbIE COOBITHS HCTOpUM Poccun M MHpa; OCOOCHHOCTH pa3BUTHUS
POCCHIICKOTO TOCYIapCTBA, BHIIAIOIINXCS ACSITENICH OTEeYeCTBEHHOM 1 BCEOOIel UCTOPHH.
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Ymemn:

— COOTHOCUThH OOIIME HCTOPHUYECKHE MPOIECCHl U OTAENbHBbIE (aKThl, BBISBIATH CYIIECTBEHHbIE
YepThl HCTOPUYECKUX MPOLIECCOB, SIBICHUHI U COOBITHI; aHAIM3UPOBATh COLIMATIbHO-3HAYNMBIE TIPOOIIEMBI;

— ¢popMynupoOBaTh U APryMEHTHUPOBAHO OTCTanBaTh COOCTBEHHYIO TMO3HUIMIO MO Pa3IUYHBIM
npobiemMaM UCTOPHUH.

Braoemp:

— MpeICTaBICHUSIMH 00 UCTOPUH KaK HayKe, €€ MeCTe B CHCTEMe I'yMaHUTApHOTO 3HAHMS,

— MpeJCTaBIEHUSIMU 00 OCHOBHBIX ATarax B UCTOPHH YEIOBEYECTBA U UX XPOHOJIOTUH;

— KaTerOpUaIbHO-MOHATUIHBIM aNapaToM U3y4aeMOU TUCIUIUINHBL

— HaBbIKAMH aHAJIW3a UCTOPUUYECKUX UCTOUHHUKOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasoen 1. Hcmopus 6 cucmeme coyuanvHo-eymanumapnvlx Hayk. OcHo8bl Memo0onocuu
ucmopuueckou Hayku. Ocobennocmu cmaHosnenuss 2ocyoapcmeennocmu 6 Poccuu no cpasnenuio c
€8poOnelcKUMU PAHHECPEOHEe8EeKOBbIMU 20CYOAPCMEAMU.

Mecto ucropun B cucreme Hayk. [Ipenmer ucropumyeckoil Hayku. Posib Teopun B TO3HAHUU
nporwioro. CymHocTb, GOpMbI, (GYHKIUU HUCTOPUYECKOrO 3HaHUS. [IOHATHE MCTOPHMUECKOTO0 MCTOYHHKA,
KJ1acCU(pUKaLKs UCTOPUIECKUX NCTOUHUKOB. McTopus Poccun — HeoThemiieMasi 4acTb BCEMUPHOM UCTOPUU;
o011ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUH.

Antponorene3. Heomutnueckass peomorusi. CounmanbHbIA CTpoi. PasnmoskeHuwe mnepBOOBITHOM
oOmumnuel. [luBunmzammu Jlpesnero Bocrtoka. T'ocymapctBa antuunoctu. Hapoasl u  japeBHeiimme
rocynapcta Ha Tepputopuu Poccun. OTHoreHes cinassiH. Benukoe [lepecenenue napoaos B I11-IV BB.

TpaauunonHbie (GOPMBI COIMATIEHOW OpraHM3allii €BPONEHCKUX HApOJOB B JIOTOCYIapCTBEHHBIN
neprojl. Bo3HUKHOBEHHE paHHECPEAHEBEKOBOW rOCy1apCTBEHHOCTH B EBpore.

OTHOKYJABTYpHBIE U COLMAJIBHO-TIOJIMTUYECKUE  TPOLECCHl  CTAHOBIEHUS  POCCHICKON
rocynapctBeHHocTH. Hauano poccuiickoit rocypapctBeHHOCTH. KueBckast Pych. [lpuHsTue Xpuctuancrsa.
Pycckue 3emnu B XII — XIII BB. MoHroso-rarapckoe HauectBie Ha Pychk. DkcnaHcus B 3am1ajHble U CEBEPO-
3anajHble PyCCKHUE 3eMiIu. Benukoe KHSKECTBO JINTOBCKOE U Pycckoe rocyaapcTso.

MecTo cpeaHEBEKOBBSI BO BCEMUPHO-UCTOpHUYECKOM Tponecce. CkilaaplBaHNE OCHOB HAIlMOHAJIbHBIX
rocynapctB B 3anagnon EBpone. O6pazoBanue Poccuiickoro rocygapcrBa, €ro HCTOPUIECKOE 3HaUCHHUE.

Poccus B XVI B. — XVII BB. Y wucrokoB Hooro BpemeHu. (OcoOEHHOCTH COCJIOBHO-
npeacTaBuTenbHOM MoHapxuu B EBpone m Poccuu. Hawamo XVII Beka — smoxa BceoOIiero eBponeickoro
Kkpusnca. CHHXpOHHOCTh KPU3UCHBIX CUTYallMi B pa3HbIX cTpaHax. «CMyTHOe Bpems» B Poccuu.

I'enesuc kanutamm3ma. Ero ¢gopmbl u cocymecTBoBanue ¢ 3neMenTamu (heoganuizma. OcobeHHOCTH
pa3nuuHbIX pernoHoB EBpombl.  ®DopmupoBaHue MHpPOBOTO pbiHKA. Ilogbem  MaHygakTypHOTO
pou3BOACTBAa. POPMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camoxpepkaBusi B Poccun. «Btopoe m3manue» kpenoctHuuectBa — CoOopHOE yloKeHHE
1649 r. u ropuardeckoe ohopMIICHHE KPETOCTHOTO TipaBa. CeKyspu3amus pyCCKO KyabTYpHI.

Pa3zoen 2. Om Hosoeo k Hogetiwemy spemenu. Poccutickas umnepus 6 XVIII- nauane XX 6.

Poccuiickoe rocynapctso B XVIII Beke — Beke MoaepHm3anuu u npocserieHus. Pedopmer Iletpa |
KaKk TepBas MONBITKa MOJAEPHM3ALMU CTpaHbl, e€ ocobeHHocTH. PopmupoBanue Poccuiickoil mmmepum.
OcCHOBHBIE HaNpPAaBIIEHUSl «EBPOMNEH3ALUU» CTPaHbl. BOJIIONUS COLMAIBLHOW CTPYKTYphl oOOIIeCTBa.
JanpHenniee pacmupenue rpanul Poccuiicko UMIIEpUH.

Wneiinbie 1 coruanbHO-MIONUTHYECKUE UCTOKU [IpocBenienns. OCHOBHBIE YEPThl MPOCBETUTEIbCKON
UJE0JIOTHH: YEJIOBEK U FOCYAAPCTBO, «ECTECTBEHHOE MPaBO», ITHKA. Mest mporpecca Kak rOCIOACTBYIOIEE
TeUeHUE B OOIIECTBEHHON MbICIH. Poccusi B smoxy mpocBemnieHHoro adcomtotusma. Poccust m EBpoma B
XVIII Beke. MI3MeHeHUs B MEXKTYHAPOIHOM I0JIOKEHUU POCCUIICKON NMITEpU.

Poccus B XIX cronetuun. IlpombinmienHsiit nepeBopot B EBpone u Poccun: obimiee u ocobeHHOE.
Baxmwueiimme ycnoBus nepexosa Poccun kK MHAyCTpHaIbHOMY OOIIECTBY — pEIIeHUE KPECThsIHCKOTO BOIIpoca
U OrpaHUYECHHE CaMOJEpKaBUA. JIIUTENBHOCTb, HENOCIEN0BATEIBHOCTh, LHMKIMYHOCTh IIpolecca
OypkyasHoro pedopmupoBanus. EBpornetickas peBomrornust 1848—1849 rr. Utoru, 3HaueHue, HCTOPHUECKUE
MIOCJIEICTBHSI.

Ponp cyOwpexkTuBHOrO (hakTopa B mpeojoieHun otcraBaHus. Pedopmbr XIX Beka, MX 3HaUEHHE.
OO6wmectBennble nBMkeHNs B XIX Beke.
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Poccust m Mup Ha pyOexke BEKOB: HEPaBHOMEPHOCTb U MPOTUBOPEUUBOCTH pa3BUTHs. OOIIHe UTOTH
pOCCHIICKOM MOJIEpHU3ALINH K Havany XX Beka.

CootHomieHne mnonuTHueckux cwil B Poccum B Hawame XX Beka. Hapacranuwe kpusuca
camonepxkasusi. [lepBast poccuiickas peBosorusa. OOpa3oBaHue MOJUTHYECKUX MapTUid. ['ocymapcTBeHHas
ayma Hadana XX BeKa KakK IEpBbIA ONBIT POCCUMCKOro mnapiameHTapu3Ma. CTONBIMHCKAs arpapHas
pedopma. IlepBast mupoBas BoliHa U yuactue B Hell Poccun. @eBpanbckas peBomorus 1917r. u kopeHHbIE
M3MEHEHHUS B OJUTUYECKON )KU3HU CTPaHBI.

Pazoen 3. Bcemupno-ucmopuueckuti npoyecc u XX eex. Om cogemckozo eocyoapcmea K
cospemenHou Poccuu.

dopmMHupoBaHUE W CYHTHOCTH coBeTCKOro ctpos (1917-1991rr.). Mapkcu3M Kak HACOIOTHYecKas
OCHOBa PEBOJIIOIIMOHHBIX TpeoOpa3oBaHuil U poccuiickue peanuu. [loaroroBka m modema OKTAOPHCKOTO
Boopy:keHHOro Bocctanus B Ilerporpame. 1l Bcepoccuiickuii cbe3nq CoBETOB M €ro pelieHwus.
DOKOHOMHYECKasi M COlUalbHasg TMOJUTHKA OOJIbLIIEBUKOB. ['pakJaHcKkas BOWHA M HMHOCTpaHHas
untepBeHnua. Cynp6a u 3Hauenne HOIla. VYTBepkaeHue OJHOMAPTUHHOW TMOIMTUYECKON CHUCTEMBI.
O6pazoBanne CCCP. Ilonutnueckas 6opp6a B maptuu u rocynapctse. CCCP B rozbl mepBbIX MATHUIETOK
(konmery 20-x rr. — 30-e rr.). PoOpmupoBaHuEe pexuma JIUYHONH Biactd CraluHa W KOMaHIHO-
aMUHUCTPATUBHON CHUCTEMBI ympaBiieHHs rocyaapctBoM. TortamutapusMm B EBpome m CCCP: obmee u
ocobennoe. Buemmnss momutuka CCCP B 20-30-e¢ rr. [earensnocts Komuutepna. CCCP Bo BTOpOIii
MupoBoi u Benukoit OtevecTBeHHO# BoitHe. Pemmaronuit Bkitag CoBerckoro Coro3a B pa3rpoM (ammsma.

N3meHeHne COOTHOLIECHUs CHJI B MUPE I10CII€ BTOPOM MUPOBOU BOMHBL. Hauano «X0JI0qHOM BOMHBD.
«loxtpuna Tpymdna» u «Ilman Mapmannay. @opmupoBaHue OUNIOJISIPHOTO MHpa. B3anMoOTHOIIEHHS CO
CTpaHaMH «HapoJHOU aemokpatum». Co3ganue CoBera SKOHOMHUYECKOH B3aumornomomu. KoHpmukr c
Orocnasueit. Opranuzanms Ceepoarnantuueckoro jgoroopa (HATO).  Coszmanme OpraHuzanuu
Bapmasckoro nmorosopa. Boiina B Kopee. TpynHoctu nocneBoeHHoro paszsutus CCCP. VYikectoueHue
MOJIMTHYECKOTO peXUMa U HJCOJOTHYECKOro KOHTposia. [lonmbITkM OOHOBIEHHS «TOCYIApCTBEHHOIO
counanu3May. XX cwe3q KIICC u ocyxnenue kynbpra muyHocTi Cranuna. «OTTenenb» B JyXOBHOM cdepe.

DOxoHoMHUYecKHe pedopmbl cepenuHbl 60-X TOIOB, MPUYUHBI WX HE3aBEpIICHHOCTH. «I ocymapcTBO
onaropenctBusi». IV u V PecniyOnuka Bo ®@panuuu. OOpasoBanue u Pazsutne ®OPI'. «OxoHOMHYECKOE
gyno» Snonun. Pacman kononuansHO#M cucteMbl. HeokoHcepBatu3m BenumkoOpurannu. PeliroHomuka B
CIIIA.

Hapactanue kpu3HCHBIX SIBIEHHM B cOBETCKOM oOmiectBe B 70-¢ — cepenune 80-x romoB. Homas
Konctutynus CCCP. Konuenuusa «passuroro conuanusma». Buemnsas nomutuka CCCP B konue 60-x
Havayie 80-X IT.: OT pa3psKu K 000CTPEHUIO MEKIYHAPOTHOW 0OCTAaHOBKH.

«Ilepectpoiika»: CyImHOCTb, IL€JIH, 3aJadyd, OCHOBHbIE JTamnbl, pe3yapTaThl. Pacnmag CCCP.
O6pazoBanue CHI'.

CraHOBJIEHHE HOBOW poccuiickoii rocynapcTBeHHOCTH (¢ 1991- mo HacTosmee Bpemsi). Jlnbepanbhas
KOHIEMINS POCCUNCKUX pedopM: Mmepexo] K phIHKY, (popMHpOBaHUE TPaXIaHCKOTO OOIECTBA U MTPABOBOIO
rocynapctBa. «llloxoBast Tepanusi» SKOHOMUYECKMX pedopm B Hawaine 90-x romoB. Konctutymmus
Poccutickoit @enepanuu 1993r. MexxnannoHaabHbIe OTHOMIEHUA. [loMuTHYeCKe mapTHH U OOIIECTBEHHBIC
nBukeHus Poccum Ha coBpeMeHHOM Jtamne. Poccust Ha nytu moaepHusauuu. Poccus B cucreMe MHUpPOBOM
SKOHOMUKHM MU MEXIAYHApOAHBIX CBsize. HOBbIE reomosuTuyeckoe peaaud B MHUPE UM HMX BIUSHUE Ha
BHEIIHIOW NONIMTUKY Poccuiickoit denepanuu.

4 O0beM yueOHO# JUCUUIIJIMHBI

Bup yuye6Hoii padoThi 315) 6LeMAI::;;IT:HH§];ITp.q.

O01mas Tpy10eMKOCTh TUCIHHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Ipaktrueckue 3austus (113) 0,44 16 12
CamocTosiTesbHasi padora 1,67 60 45
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHbI 1,67 60 45
Bua koHTpoJs:

JKk3ameH 1 | 36 | 27
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KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«IIpaBoBeneHue»

1. Leap AUCHUNIMHBI — OBJIAJICHUE OCHOBAMHU NIPABOBBIX 3HAHUM; ()OPMHUPOBAHUE OCHOB IIPABOBOM
KYJIbTYpbI U IPABOMEPHOTO MOBEJAEHUS IPAKJIAHUHA CTPAHBI.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAI0IIUICH T0JIKEH:

OO6nanath CIeAYIONIMMI KOMIIETCHIIUSMU U MHAUKATOPAMH UX JTOCTHIKEHUS:

VYK-2.1; YK-10.1; YK-10.2; YK-10.3; OIIK-2.4; OIIK-2.6

3namu:

— OCHOBBI POCCUKCKOM ITPAaBOBOM CHUCTEMBI M POCCUKCKOIO 3aKOHOJATENIbCTBA, OCHOBBI
opranmzaiiii ¥ (QYHKIUOHUPOBAHMSI  CyAEOHBIX M  HMHBIX  INPABONPUMEHUTENBHBIX U
MPaBOOXPAHUTEIBHBIX OPTaHOB;

— TIPaBOBBIC U HPABCTBEHHO-ITHYECKHE HOPMHEI B cpepe mpodheCcCHOHATBLHOM NesSTeIbHOCTH,

— TPaBOBBIE HOPMBI, PETYIHMPYIOIIHE OTHOIIEHUE YEJIOBeKa K YeJOBEKYy, OOIIeCTRY,
OKpY>Kalolleu cpene;

mpaBa 1 00s13aHHOCTHU TPak/IaHUHA;

OCHOBBI TPYJIOBOT'O 3aKOHOJIaTEIbCTBA;

OCHOBBI X035IiCTBEHHOTO IIPaBa;

OCHOBHBIC HANPABJICHUS AHTUKOPPYNIIMOHHON JeATeIbHOCTH B PD
Ymemns:

— HCNOJb30BaTh 3TUYECKUE U IIPABOBBIE HOPMBI, PErYJIUPYIOLIME OTHOLICHHE YEJIOBEKA K
4eJI0BEKY, OOIIECTBY, OKPYKAIOLIEH cpesie, UCII0JIb30BaTh MIpaBa M CBOOOBI YEJIOBEKA U Ipa)KJaHUHA
pu pa3paboTKe COIMATIBHBIX POEKTOB,;

— HCIOJB30BaTh W COCTAaBJIATH HOPMATHUBHBIE M IIPABOBbIE JOKYMEHTBI, OTHOCAILIUECS K
poeCCUOHATIBHON  IEATENIBHOCTH, MpEeIIpUHUMATh HEOOXOAMMBIE MeEphl K BOCCTaHOBJIEHMIO
HapyLICHHbIX N1PaB;

— PpeayM30BBIBATH MpaBa M cBOOO/IBI YeNOBEKa U I'pakJaHMHA B Pa3IMUHBIX cepax
KHU3HEIESITEIbHOCTH.

Braoemp:
— HaBbIKaMM ITPUMEHEHHSI 3aKOHOIATeNILCTBA MIPH PELICHUN MPAKTUYECKUX 3a/1a4.

3. Kparkoe cogeps;kaHue JUCHUIINHBI

Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa

1.1 OcHoOBBI TEOpUH TOCYIApCTBa

1.2 OcHOBBI TEOpHUU TTpaBa

Pa3zoen 2. Ompacnu nybruunozo npasa

2.1 OcCHOBBI KOHCTUTYIIMOHHOI'O MpaBa

2.2 OCHOBBI aIMUHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YTOJIOBHOIO MpaBa

2.4 Koppymnuus Kak COUMAIBHOE U MIPABOBOE SIBIICHHE B COBPEMEHHOM 001IIeCTBE

2.5 OCHOBBI PKOJIOTMYECKOTO MpaBa

2.6 HopmaTuBHOE NpaBOBOE peryaHpoBaHME 3aIiuThl HH(pOpMaiuu. IIpaBoBbIE OCHOBBI 3aIHUTHI
rOCyIapCTBEHHOW TaTHBI

Pa3zoen 3. Ompaciu uacmnozo npasa

3.1. 'paxxgaHcKoe MpaBO: OCHOBHBIE TIOJIOKEHUS O0IIEH YacTH.

3.2. ABTOpCKO€ U IaTEHTHOE IPaBO U MPaBOBas 3allUTa Pe3yJIbTaTOB UHTEIUIEKTYaIbHOM.

3.3. OCHOBBI XO3SIICTBEHHOTO (TIPENPUHUMATEITHLCKOTO) TTpaBa.

3.4. OcHOBBI CEMENHOTO MpaBa

3.5. OCHOBBI TPYJOBOTO MpaBa
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Pasoen 4. Ocobennocmu npagogozo pe2yiupoeanus npo@eccuoHarbHou O0essmeIbHoCmu 68
OMOENbHbIX OMPACTAX XUMUYLECKOU NPOMbBIUTEHHOCTNU
4.1 OcHOBBI HallMOHAJIBLHOW 0€30MacCHOCTH, TOCYIapCTBEHHOW IOJIMTHKH U 3aKOHOIATEIbCTBO B
obyactu obecrieueHus sIIepHOM U paIualluOHHOM 0€30MacHOCTH.
4.2 OcoOeHHOCTH TIPABOBOTO PETyIUPOBAHUS TPyAa PaOOTHUKOB XUMUYECKOW MPOMBINIICHHOCTH.
4.3 HopmaTtuBHO-TIpaBoBasi 0a3za peryJupoBaHUsS XHMHUUYECKOW M HEPTEXUMHUUYECKON OTpaciu B
Poccun.
OO611ee KOTMYECTBO Pa3/AeiioB 4.
4. O0beM y4eOHOM QU CHUTIIUHBI
Jna oucyunnun, uzyyaemvix 6 medeHue 00OHO20 cemecmpa.

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh TUCIHUIIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaxtrueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHast padoTa 2,1 76 57
KoHnrtakTHas camocrosTenbHas pabora 2 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCLIUIIIMHbI ’ 75,8 | 56,85
Bua konTpoJis: 3auer

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«Dunocopus»

1 Heap nucuumiIMHbl — cOpMUPOBATh y CTYAEHTOB KOMIIJIEKCHOE MIPEJCTABICHNUE O POJIM U MECTE
¢mrocopun B cucteMe ryMaHUTApHbBIX, COUUAIBHBIX U €CTECTBEHHBIX HAyK, MIO3HAKOMHUTh UX C OCHOBAMU
¢dumocopckoro 3HaHUA, HEOOXOAUMBIMHU ISl PELICHUSI TEOPETUUECKUX U IPAKTUYECKUX 3a/1ay.

2 B pe3yabTaTe n3y4eHus: AMCHUILINHBI 00YYAIOLIUICS 10JI7KeH:

Obnadamye cleayOIUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHU:

VK-5.4; VK-5.5; VK-5.8; VK-5.9; VK-5.14.

3namo:

— OCHOBHOE€ COJIep)KaHUE TJaBHBIX (MIOCO(CKUX IIKOJ M HANpaBICHUH, MpeAcTaBUTENCH 3ITHUX
IIIKOJT, CBSI3b U paszinyue ux Gpriocopckux uaeu;

— CBSI3b UCTOPHUKO-(PMIOCOPCKUX KOHLENIMA C COBPEMEHHBIMU MpOOJIeMaMH WHAWBUIYAIBHON M
00I11eCTBEHHOH JKU3HU.

Ymems:

— IOHMMAaTh U aHAJIU3UPOBaTh MHUPOBO33PEHUYECKHE, COLMAIbHBIE M HHIUBUAYAJIbHBIE MPOOIEMBI
COBPEMEHHOM KU3HHU;

— IPaMOTHO BECTH JUCKYCCHIO, aHAJIU3UPOBAaTh OCOOEHHOCTH MEKKYJIBTYPHOI'O B3aUMOJEHCTBUS,
00yCJIOBJICHHbIE PA3IUUYMEM ITHYECKUX, PETUTUO3HBIX M IIEHHOCTHBIX CUCTEM, OMMpPAsCh Ha HapaOOTaHHBIH
B HcTopuH Gunocohun MaTepua;

— MIPUMEHATH MOJTy4YeHHbIE PHIOCOPCKUE 3HAHUA K PEHICHUIO MTPO(PECCHOHATBHBIX 3a/1a4.

Braoemn:

— NpelCTaBleHUsIME 0 (uinocopun Kak HayKe M CHCTEME LIEHHOCTEH, ee MecTe B CHUCTeMe
rYMaHUTapHOT O 3HaHMUSI;

— OCHOBaMH (pUII0COPCKOT0 MBIIIICHHS;

— KaTeropuajabHbIM alnapaToM H3y4aeMOW [AUCHUIUIMHBI, (UIOCOYCKUMU METOJaMM aHajIu3a
pa3MyHBIX MpoOsieM, HaBbIKAMU (UIOCO(PCKON KyIbTypbl Ui BBIPAOOTKH CHUCTEMHOTO, ILIEIOCTHOTO
B3IJIs]1a HA AEUCTBUTEIBHOCTh U MECTO XUMHH U XUMUYECKON TEXHOJIOTUH B LIEJIOCTHOI KapTHHE MUpA.
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3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

dunocodusi, ee MPONUCXOKIECHUE U POIIH B OOIIIECTBE.

Pazoen 1. Ocnosnuvie gunocogckue wkonbl.

Antnunas  guinocodust (mocokparuku, cocuctsl, Cokpar, Jemokput, Ilmaton, Apucrorens,
AJUTMHUCTHYECKU-pUMCKast (ritocodus). OcHOBHBIE MPOOJIEMBI  CPEIHEBEKOBOH (UIOCOPUM M IIOXH
Bospoxnenusi. @unocodpuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus I[Ipocsemenns. Hemerkast
knaccuueckass duinocodus. Pycckas dunocodpus XIX — XX BB. OCHOBBI MapKCHUCTCKOW (uimocodumu.
OcCHOBHBIE HAIIPABJICHHUS] COBPEMEHHOU (Prtocopuu.

Pa3zoen 2. Qunocogckue konyenyuu ObImusi u NO3HAHUSL.

[Ipobnema ObiTus B uctopuu ¢unocoduu. IloHsTHs MarepuambHOTO M HaeadbHOTO. OCHOBHBIC
dunocodckue HampaBlIeHUS: MaTepuain3M U uaeanu3M. [IpuHIUMO TI00ATHHOTO HBOJIOIHMOHU3MA B
COBPEMEHHOMN HAay4YHOU KapTUHE MUpAa.

Konnenmum mpocTpaHcTBa 1 BpeMeHH B HCTOpHH (pritocohru U HAYKH.

[Ipoucxoxaenue co3Hanug. Posb Tpyna B NpPOHUCXOXKIECHUM CO3HaHus. HMpaeanuctuueckue wu
MaTepualucTHuecKue KoHienuu co3Hanus. Co3Hanme u Mo3r. Co3HaTenbHOe W 0Oecco3HaTeNnbHOE.
Co3Hanue u s13bIk. CO3HAHUE U CAMOCO3HAHUE.

Konnenmuu rHoceonorud B HCTOpUH  (GUIOCOPUM: CEHCYaau3M, pAllMOHAIU3M, CKENTHIIN3M,
arHOCTHUIIM3M, KOHUENIMS BPOXKICHHBIX UACH, anpuopusM. JluanekThka IO3HAHUS: UYYBCTBEHHOE W
parmonansHoe. OCHOBHBIE TEOPHH UCTUHBI.

Pazoen 3. Ilpobnemst uenosexa 6 gpunocoguu.

YenoBek Kak nmpeamer Gpuiiocopckoro aHaausa B ucropuu puinocoduu. IIpoucxoxieHne yenoBexa:
NPUPOJHBIE U COIMAJIbHBIE YCIIOBUS aHTPONOCOIMOTeHe3a. buoiornyeckoe M COLMAIBLHOE B YEJIOBEKE.
WNHauBua, THIMBUAYATBHOCTE, TIMYHOCTD.

CMbICI JKM3HM UM TpeJHa3HaueHue uyenoBeka. JKu3Hb, cMepTh, OeccmepTue. JIBM)KeHHE HEHACHIIMS,
ero poiib B coBpeMeHHOW xu3HU. Llenn u menHoctu. CBoOOJa BOMM M OTBETCTBEHHOCTH JTHUYHOCTH.
HpaBcTBeHHbIE, peIUTrn03HbIE, ICTETUYECKHE [IEHHOCTH.

Pa3zoen 4. Qunocogpus ucmopuu u obuecmaa.

UeoBeK B CHCTEME COLMAILHBIX CBg3eil. JIMUHOCTH M Macchl, CBO0OJA M HEOOXOIUMOCTD.
Owminocodust uctopuu: GOpMAIMOHHAS ¥ IMBWIM3AIMOHHAS KOHIEMIIUU HCTOPUYECKOTO Pa3BUTHSL.
[TporpeccucTckue U HUKIMYECKHE MOAENIU pa3BUTHsL. | 100anbHbIe TpobiieMbl coBpeMeHHOCTH. KoHuenus
YCTOHYHBOTO Pa3BUTHUS U CIICHAPUU OYIYIIETO.

O6mecTBO U ero cTpykrypa. CouunanbHas, MOJIUTHYECKas U AyXOBHas ceprl obmecTBa. Konnenmuu
rocyaapcTBa B uctopuu hunocodcekoit Mpiciu. I'paxkiaHckoe 00IIecTBO U MPaBOBOE TOCYAaPCTBO.

Pazoen 5. Qunocogcrue npobaremovl Xumuu u XuMu4ecko mexHoa02uu.

Hayunoe u BHeHaydHoe 3HaHue. CTpyKTypa HAy4yHOTO 3HAHUS, €r0 METOAbl M ¢GopMmbl. HayuHbie
pPEBOJIIOLIMM W CMEHAa THUIIOB paluoHalbHOCTU. Hayka B cOBpeMEHHOM Mupe. OTHKa HAyKd U
OTBETCTBEHHOCTH YUCHOTO.

[IpoGnema cooTHomIeHUsT Haykd U TeXHUKH. ColuaiabHble MOCIEACTBHUS HAyYHO-TEXHUYECKOTO
nporpecca. DTHUECKUE U IKOJIOTUYECKUE UMIIEPATUBBI PA3BUTHS HAYKH U TEXHHUKHU.

MecTo XuUMUU B CHUCTEME €CTECTBEHHbIX HayK. OCHOBHas mpoOiemMa XUMUU KaK HayKu |
npousBojcTBa. Llenu u 3amaun xumudeckor TexHonoruu. Crenndruka XUMUKO-TEXHOJIOTHIECKOTO 3HAHUS:
byHIaMeHTalIbHOE U MPUKJIAJIHOE, SMIUPUUECKOE U TEOPETUUECKOE.

4 O0beM yueOHOH TUCHUILINHBI

Buna yueOHo# padoThI O6nem arcuunIHHEL

3E Akan. 4. | AcTp.u.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Tpaxtrueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 1,67 60 45
Bua koHnTpoJis:
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IK3aMeH 1 36 27

KonrtakTHas paboTta — mpoMeXKyTOUHAs aTTECTAIHS 1 0,4 0,3

IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«OCHOBBI 5)KOHOMHUKH U YNIPABJIEHHUS MPOU3BOACTBOM»

1 Heap AUCUMMJIMHBI — TOJXYYCHHUE CHUCTEMBI 3HAHUH 00 HSKOHOMHUYECKUX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHMUSI ~ MPOMBIIUIEHHOTO  MPOM3BOACTBA B  CHUCTEME  HAI[MOHAJIbHOW  HIKOHOMUKH,
dbopMUpOBaHHE SKOHOMHYECKOTO MBIIUICHUS M HWCIOJb30BaHUE IMONYYCHHBIX 3HAHUH B MPAKTHYECKON
JEeSITEIbHOCTH.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obaaoams clieqyOmUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS:

VK-9.1; VK-9.2; VK-9.3; OIIK-2.1; OIIK-2.3; OIIK-2.5

3namo:

- OCHOBBI IKOHOMHUYECKOU KYIbTYPHI, B TOM YHcIie PUHAHCOBOW TPAaMOTHOCTH;
- OCHOBBI POCCHUMCKOW TIPaBOBOM CHUCTEMbI M POCCHUMCKOTO 3aKOHOJATENIbCTBA, MPABOBBIE U

HPABCTBEHHO-ITHYECKHUE HOPMBI B chepe mpodecCHoHaTBHON AeSITENLHOCTH;

- IPaBOBbIE HOPMBI, PETYJIHUPYIOIINE OTHOIICHHE YeJIOBEKa K YEJIOBEKY, OOILECTBY, OKPYKaroIIeH
cpene;

- OCHOBHBIE KaTE€rOpUH U 3aKOHBI 3KOHOMUKH;

- OCHOBBI IKOHOMUYECKOU JIEATEIHHOCTH MPEATPUSITHUS, €TO CTPYKTYPY U OTPACIEBYIO CICIU(PUKY;

KJ1acCU(UKALIUIO PEANPUATHI 10 IPABOBOMY CTaTyCy;

- CoIepKaHME ATATNIOB Pa3pabOTKU OMEPATUBHBIX TIAHOB Pa0OTHI MEPBUYHBIX MPOU3BOICTBEHHBIX

MOJIpa3IeJICHUIA.

Ymemns:

- HCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMMKH MPU IPUHATUNA 00OCHOBAHHBIX PELICHUI B pa3UYHBIX
00J1acTSIX NEeATEILHOCTH,

- HCTIOJIb30BaTh 3HAHHSI OCHOB SKOHOMUKH TPU PEILIEHUH MPOU3BOACTBEHHBIX 33]1aY;

- OCHOBAMH XO3SIICTBEHHOTO U 3KOJIOTHYECKOTO IIPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMUYECKHUM aHaIN3 MHKEHEPHBIX PEIICHUH.

Braoems:

- HaBBIKAMHU BbIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUH B PA3INYHBIX 00JIaCTAX

KU3ZHEIESITEIIbHOCTH;

- METO/IaMHU Pa3pabOTKU MPOU3BOACTBEHHBIX MPOTPAMM U TUIAHOBBIX 33aJJaHUM JIJIsl TIEPBUYHBIX

MIPOU3BOJICTBEHHBIX MOPA3CICHUI;

- HaBBIKAMHU BBIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUN C YIETOM UMEIOIINXCS OTPaHUYEHUH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paznen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMU KU

Tema 1: DxkoHOMHUYeckHe TOTpeOHOCTH, Onara W pecypchl. DKOHOMHUYECKHE CHCTEMBl U UX
cymHocTh.  OOIIeCTBEHHOE MPOU3BOJACTBO W SKOHOMHUYECKHe oOTHomleHus. [IpousBojcTBeHHBIE
BO3MOXXHOCTH O0IIIECTBA M SKOHOMHUYECKHH BBIOOp. KpuBas MpouW3BOICTBEHHBIX BO3MOXKHOCTEH. 3aKOH
yOBIBarOIIEH MPEeACIbHON MOJIE3HOCTH. THIIBI M MOJIEIIM SKOHOMHYECKUX CUCTEM. DIIEMEHT YKOHOMHUYECKOM
cuctembl. TpaaunnonHas s3koHOMUYeckas cucreMa. CoOCTBEHHOCTh: (POPMBI U ITYTH MX MPEOOPa3OBaHUS.

Tema 2: PeiHOUHBI MeXaHU3M copoca M npemioxeHus. CoBepilleHHass W HECOBEpILICHHAas
KOHKypeHIIUH. ToBapHbBI (PBIHOYHBIN) THI OOIIECTBEHHOrO Mpou3BoACTBA. CyYIIHOCTH M YCIIOBUS
BO3HUKHOBEHMS pblHKA. BUIbI phIHKOB M MX cTpykTypa. @yHkuuu peinka. ToBap u ero cBoiictBa. Crpoc u
npeasioKeHue Ha phIHKE. [IOHSATHE «3JIaCTUYHOCTBY». DIACTUYHOCTH CHpOca U MPEIIOKEHUsS, TOUCHHAs U
nyroBasi. CoBeplIeHHAas W HECOBEpIICHHas KOHKypeHIHH. MoHononus. Makcumuzanus MOpuObLIN
MOHOMOJAUCTOM. OJIUTONOHSI.

Tema 3: [loHsiTHE HALMOHAIBHOM HKOHOMHUKH, OCHOBHBIE MAaKpPOIKOHOMHUYECKHE TOKa3aTEelu.
[ToHSATHS COBOKYITHOTO CIIPOCAa W COBOKYITHOTO TPEUIONKCHHS, (AKTOPHI, BIHSIONINE HAa UX WU3MEHEHUS.
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[ToTrpebnenuss u coepexeHus. DKOHOMHUECKUH Kpyroodopot. IIpons3BoAacTBO, 0OMEH W pacrpeneneHue.
[ToTpebnenue, coepexeHre, MHBECTUIIMH TOBAPOB U YCIIYT.

Tema 4: @unancoBas cucreMa M (UHAHCOBAs MOJUTHKA 0O0mIeCTBa. [ OCyAapCTBEHHBIN OIOKET U
rocynapcTBeHHbIN noar. Hamoru u Hamorosasi cucrema.

Pa3nes 2. JxoHOMHYeCKHE OCHOBBI YIIPaBJICHUSI IPOU3BOICTBOM

Tema 5: Ilpennpusarue kak CyObEKT PHIHOYHOTO XO3SMCTBA. JKOHOMUYECKHE 3aKOHBI 1 OCOOCHHOCTH
WX TPOSBICHUS HA MpeAnpusTHu. Poiib crenuanucta XMMUYECKON mHpoMbliuieHHOCTH. [Ipennpusrue B
CUCTEME pBIHOYHOW »SKOHOMMKH. Ilpeampusarue — Kak CyObeKT M OOBEKT NpeaIpPUHUMATEIbCKON
NEeSTeNIbHOCTH. 3aKoHoJaTellbHasg 0aza TNpeAnpUHUMATENIbCKON aesTeNbHOCTH. HopmaTuBHO-IpaBOBBIE
aKThl,  perJiaMeHTHPYIOUINEe  JACATeIbHOCTh  mpeanpustus. OpraHu3alMOHHO-TIPABOBbIE  (OPMBI
NpeIIPUHUMATEIBCKON N1eATEeNbHOCTH U KPUTEPUH MX BbIOOpa. DOpMbl COOCTBEHHOCTH. BHemHsAs u
BHYTPEHHSISI Cpe/ia MPEAPUSTHUS.

Tema 6: MatepuanbHO-TeXHHUECKass 0aza mpousBojacTBa. ChIpheBas M TOIUTMBHO-dHEPreTHYECKAs
0a3a XMMHMYECKMX TNPOU3BOACTB. IIpOM3BOJICTBEHHAass mporpaMmMa M MPOU3BOJICTBEHHAs MOIIHOCTb
npennpusaTus. KauectBo U KOHKYPEHTOCIOCOOHOCTh MPOAYKIHMHU. DKOHOMUYECKOEe 00OCHOBaHUE BbIOOpa
CBIpbsl M TOMIMBAa. PecypcocOepexenne. ANbTepHATHBHbIE MCTOYHHUK CBHIPbs M dHEpruu. OpraHuzanus
CKJIAJICKOT0 X03siCcTBA.

Tema 7: MarepuaiabHO-TEXHHUYECKHE pecypchl npeanpusaTis. OCHOBHBIE POU3BOJCTBEHHBIE (OHIBI
XUMHUYECKHUX MPEeANpUATHI: TOHATHE, KiIaccuuKauus U cTpykrypa. [loHsTHE U CTpPYKTypa OCHOBHBIX
cpeactB. OreHKa OCHOBHBIX CpeAcTB. MeTonbl OIEHKH OCHOBHBIX (oHIOB. Ilokazarenu ucmoab30BaHHA
OCHOBHBIX TTPOU3BOCTBEHHBIX (PoH10B. MI3HOC 1 amopTH3aiius oCHOBHBIX (poH10B. OrieHka 3 heKTHBHOCTH
UCTIOJIb30BaHUSI OCHOBHBIX MTPOU3BOICTBEHHBIX (DOHI0B. Bocpon3BoICcTBO OCHOBHBIX cpencTB. OO0pOTHbIE
CpEICTBa MPEANPUATHUS: TIOHATHE, COCTaB U CTPyKTypa. Mcrounuku (popmMupoBaHus 0OOPOTHBIX CPEACTB.
Ob6opaunBaeMocTh OOOpPOTHBIX CpeACTB. MarepuanbHble 3amackl Ha mnpeanpusatud. OmnpenencHue
MOTPEOHOCTH B 0OOPOTHBIX CPECTBAX.

Tema 8: TpynoBeie pecypcebl npeanpustus. Ilepconan npennpustus U ero cTpykrypa. OCHOBBI
OpraHM3aly Tpyda Ha npeanpuatud. I¢G(GEeKTUBHOCTh MCIOJIIB30BAHUS MEpPCOHAIa U pabodyero BpeMEeHH.
[IpousBoIUTENHHOCTE TPyAA U omiata Tpyaa. OpraHu3zanus 3apaboTHO TuiaThl Ha npeanpustiun. CocTaB u
CTPYKTypa MPOMBINIIEHHO-IPOU3BOJCTBEHHOrO TMepcoHana. [Ipon3BOAMTENBHOCTh TpyHda: TOHSTHE,
noKa3aTea U MeToAbl Hu3MepeHus. MHnuBuayanpHass W OOIIECTBEHHAs IMPOU3BOAMTENBHOCTH TpY[a.
Pe3epBbl u (pakTOpHI MOBBILICHUS MPOU3BOAUTEIHLHOCTH Tpyaa. DOpMbl, CUCTEMBI U pa3Mep OIIaThl Tpynaa
Ha IPEANPUSITHH.

Paznen 3. TeXxHNKO0-9KOHOMHYECKH A AaHAJIN3 HHKEHEPHBIX PelleHuil

Tema 9: Jloxoas! U pacxozsl Ha MPOU3BOJCTBO, U PEATM3ALINIO IPOAYKLINHU Npeanpusatus. U3nepxku
MPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTB), MPUOBLIb, PEHTAOCIBHOCTh M IleHOOOpa3zoBanme. [loHsTHE
3aTparhbl Ha MPOU3BOACTBO M PEATHU3ALUIO MPOAYKINH (cebecTOMMOCTh). Bubl 1 3HaYeHne Kiaccuukanuu
3arpar. CTpyKTypa 3aTpaT Ha MPOU3BOJCTBO U PEATU3ALHUI0 MPOIYKIHH. TeXHUKO-IKOHOMUYECKUI aHaIn3
WH)KEHEPHBIX pemieHuil. OcoOeHHOCTH pacdera 3aTpaT Ha MPOU3BOJICTBO M PEATH3ALUI0 NPOAYKIMH B
KOMIUIEKCHBIX Mpou3BoAcTBaxX. OCHOBHbIE YT CHUKEHHS 3aTpaT Ha MPOU3BOJICTBO MPOAYKLUUHU. JlOXObI
npennpusaTus. [loHsTHE MPUOBLIN U T0X0/Aa MIPEANPHUATH, METOIBI UX pacueTa. PEHTa0eNbHOCTh, €€ BUIIBI U
MeToIbl pacueTa. [1yTu noBbIlIeHNs MPUObUIM U PEHTA0ETbHOCTH HA IPEIIPUITUSIX.

Tema 10: IlenooOpa3zoBanue M IeHOBass NOJAMTHKA. LleHa HA TPOAYKIMIO W TNPHHLUIBI
neHooOpaszoBanus. Buasl nien. CTpykTypa IIeHBI, cucTeMa IieH. B3auMocBs3u 1ieH u uszepikek. Llenosas
nojuTuka. Pa3paboTka 1IeHOBOM CTpaTeru.

Tema 11: ®uHaHCOBO-KPEAUTHBIE OTHOIICHUS TPEANPHUATHNH W CHCTEMa HAJIOTOOOJI0KCHUSI.
[TonsiTue, coctaB u cTpykTypa GpuHaHCOB pennpusTus. [IpuHIUIBEI HaoroobnoxeHus. Hamoru u mmarexw,
YCTaHOBJICHHbBIE 3aKOHOAATEILCTBOM: BUbI, CTABKU, 00BEKTHI HAIOTOOOJI0KEHHUS U CPOKH YIUIAThl HAJIOTA B
OrO/IKeT.
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4 O0beM yueOHOH THCHUILINHBI

O0beM TUCHUTJIMHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.
O01masi TPy10€eMKOCTD AN CIMIIJIMHbI 3 108 81
KontakTHasi pa6oTa — ayAUTOPHBIE 3aHATHSL: 0,89 32 24
Jlexknuu 0,44 16 12
[Tpaktrueckue 3ausatus (113) 0,44 16 12
JlaGopatopusbie padotsl (JIP) - - -
CamocrosiTeJibHasi padoTa 2,10 76 57
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3
2,10
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIUIIIINHBI 75,6 56,7
Bua MTOroBOro KOHTpoOJIf: 3adeT Cc oLEeHKOI

AHHOTaUA padoyell MPOrpaMMbl JUCHHIJIMHBI
«ConuajJbHO-NICUX0JIOTHYECKHE OCHOBBI PA3BUTHS JTHYHOCTH

1 Heab aAuCUMIUIMHBI — (OPMUPOBAHUE COIHMAIBHO OTBETCTBEHHOW JMYHOCTH, CIIOCOOHOW K
CaMOOpraHU3allid M PAa3BUTHIO, YMEIOIICH BBICTPANBATh U PEATM30BBIBATH CBOIO KM3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIPaBATH CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX PEATUSAX, B YCIOBHIX HENPEPHIBHOTO
o0pa3oBaHMs, yMEIOIIEH OCYIIECTBISITh COLMATBLHOE B3aWMOJCWCTBHE M pPEaJH30BBIBATH CBOIO POJb B
KOMAaHJIE.

2 B pe3yabTaTe U3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obnadams CIETYyIONTUMA KOMITETCHIIMSAMHA U UHIAMKATOPAMH MX JOCTHKCHHUS

VK-3.1;, YK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-5.10; VK-6.1; YK-6.2; YK-6.3; VK-6.4; VK-
6.5, VK-6.6.

Buame:

— CYIIHOCTh MPOOJEeM OpTaHM3alli W CaMOOPTaHW3allMu JIMYHOCTH, €€ TMOBEACHHS B TPYIINE B
YCIIOBHUSIX COBPEMEHHOTO O0IIECTBA U HEMTPEPHIBHOTO 00pa30BaHUS;

— METOJbl CaMOOPTaHW3allMd W PA3BUTHs JIMYHOCTH, BBICTPAMBAHUS W pEAM3AIlUU TPACKTOPUU
caMOpa3BUTHS, BBIPAOOTKH IIeJICMOaraHisl 1 MOTHUBAITMOHHBIX YCTAHOBOK, Pa3BUTHUSI KOMMYHUKATHBHBIX
CIOCOOHOCTEH U TIOBEICHHUS B TPYIIIIE;

— OOIIyI0 KOHIEMIINI TEXHOJOTHM OpraHM3allid BPEMEHH W TOBBIMICHHUS 3(PQGEKTUBHOCTH €ro
HCIIOJIb30BaHUS,

— METOJMKHA HM3YYEHHUS COIMAIbHO-TICUXOJOTHUECKUX SBJICHHH B cdepe yhnpaBieHUS W
CaMOYIIpaBJICHHsI IMYHOCTHU, TPYIIIbI, OPTaHU3AIUH.

Ymemo:

— MJIAHUPOBATh U PENIATh 33/1a4 JIMYHOCTHOTO U MPO(HECCHOHATBHOTO Pa3BUTHS,

— aHAJIM3UPOBATh CBOM BO3MOXXHOCTH M OTPAHUUYCHHUSI, MCIOJIb30BAaTh METOJBI CaMOJIUArHOCTHKH,
CaMOTIO3HAHMSI, CAMOPETYJISIIINA U CAMOBOCTIUTAHHS;

— yCTaHABIWBATh C  KoJUleraMd  (OJHOTPYNITHUKAMH)  OTHOIICHHUS,  XapaKTepU3YIOUTUECS
3 PEKTUBHBIM YPOBHEM OOIICHHUS;

— TBOPUYECKHU MPUMEHSTh B PEIICHUH MPAKTHYCCKUX 33]a4 MHCTPYMEHTBI TEXHOJOTUM OpraHU3alluu
BPEMEHH U MOBBIICHUS 3()PEKTUBHOCTH €T0 HCIOIb30BaHUS.

Bnaoemn:

— COIMATBHBIMU M TICHXOJIOTUYECKUMHU TEXHOJIOTUSIMHU CaMOOPTaHU3AlMA W PA3BUTHUS JIMYHOCTH,
BBICTPAWBAHUS U PEATH3AIIUN TPACKTOPHH CAMOPA3BUTHS;

— MHCTPYMEHTAMH ONTUMH3AIMU KCIIOJIb30BAHUS BPEMEHH, HABBIKAMH IUTAHUPOBAHHS JTMYHOTO U
y4eOHOT0 BpEMEHHU, HaBBIKAMH CaMO0OOPa30BaHUS;

— TEOPETUYECKUMU W TPAKTHUYECKUMU  HABBIKAMHU  TPEAYNPEXKICHUS W Pa3peuIcHHs
BHYTPHJIMYHOCTHBIX W TPYNIOBBIX KOH(JIUKTOB;
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— crocodamu MOTHUBAIMU YJICHOB KOJIJICKTUBA K INYHOCTHOMY U HpO(bGCCI/IOHaJIBHOMy Pa3BUTULO,

— CIIOCOOHOCTSIMM K KOHCTPYKTMBHOMY OOILEHHIO B KOMaHzAe, pedIeKCHH CBOETO IMOBEACHUS U
JTUAEPCKUMHU KaueCTBaMH.

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pasoen 1. Obwecmao. nosbie ycno6us u pakmopsl pazeumus TUYHOCMU.

1.1. CoBpeMeHHOE OOIIECTBO B YCIOBHUAX TNI0OOAIM3AIMN U HH()OPMATHU3AIINH.
1.2. CouunanbHble TPOLECCHI.

1.3. MUHCTUTYTHI coLMaNn3aluy JUYHOCTH.

1.4. UactutyT 06pa3oBaHus.

1.5. ConmanpHast 3HAYMMOCTb MTPOPECCHH.

1.6. «Mos ipodeccusi B COBPEMEHHOM POCCUIMCKOM OOIIIECTBEY.

Pazoen 2. Jluunocmeo. COI/}MCZJZbele u ncuxojiocuvecKkue mexroaocuu camoopeanusayuu U
camopaseumust.

2.1. [lcuxosorus IMYHOCTH.

2.2. CTpaTeruu pa3BUTHS U CaMOPa3BUTHUSI JIMYHOCTH.

2.3. Camoopranuzanys U camopealn3anus JUIHOCTH.

2.4. JIN4HOCTh B CUCTEME HETIPEPBIBHOTO 00OPa30BaHUS.

2.5. llenenonaranue B JIMYHOCTHOM U TpodeccuoHanbHOM pa3BuTHU. [Ipaktukym «Iloctpoenue
KapbephI.

Pasoen 3. I'pynna. Coyuanvmvie u ncuxonocuyeckue mMexHON02UU 2PYAN0B020 NOBeOeHUs U
Jauoepcmaa.

3.1. KomnexTus u ero popmupoBanue. [Ipaktukym «llcuxonorust oOmeHus».

3.2. Ctunu pykoBojcTBa u auaepcrsa. [Ipaktukym «KomanmgoobpazoBanue. JIngepcTBoy.

3.3. IlpakTukym «YmpaBieHue KOH(OIUMKTHBIMHA CUTYAIHSIMUA B KOJIJICKTUBEY.

3.4. [IpakTukym «MOTHBBI JUYHOCTHOTO POCTa».

3.5. CoumanbHO-TICUXOJOTUYECKOe  OOecrieueHre  YIpaBlIeHHS  KOJUIGKTUBOM.  lIpakTHkym
«VIcKycCTBO yNpaBiIATh COOO0M».

4 O0beM yueOHOH TUCHUILINHBI

Buna yueOHo# padoThI O6mem arcuunIHHLL
3E Akaja. 4. | Actp.4.
O0mas TpyA0eMKOCTh JMCIUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,88 32 24
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi padoTa 1,12 40 30
KonTtakTHas camocrosiTenbHas pabota 0,2 0,15
1,12
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 398 2985
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«O01mas 1 HeopraHn4yecKasi XuMUsDH)

1 Heap aucuumiIMHbI — NpuoOpeTeHHe 3HAHWKW M KOMIIETEHIMH, (pOpMUpPOBAHHE COBPEMEHHBIX
IPEJCTaBICHUN B 00JIACTH TEOPETUYECKUX OCHOB XMMUHU M XMMHHU HJIEMEHTOB.
2 B pesyabTaTe H3y4eHUs] UCHHUILUINHBI 00y4aI0UICS T0JI/KEH::

Obnadams cneAyOIMMMA KOMIETESHIIMSAMA U UHIUKaTopaMu ux goctmwkenus: OITK-1.2, OIIK-1.4,
OIIK-1.7, OIIK-3.2, OIIK-3.3., OIIK-3.4., OIIK-3.5.
3uamo:
— 3JIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYJ;

— OCHOBBI TCOpPHUHU XUMHYSCKOM CBS3H B COCOIMHCHUAX PAa3HbIX THIIOB, CTPOCHUC BCIICCTBA B
KOHACHCUPOBAHHOM COCTOSSHUU,

— OCHOBHBIC 3aKOHOMCPHOCTH MPOTCKAHUA XHUMHUYCCKHUX IIPOHECCOB MU  XapaKTCPUCTHKHU
PABHOBCCHOI'O COCTOSHUSA;
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— METO/Ibl ONMCAaHUsI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB;

— CTPOEHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COEAMHEHUI;

— MOJIy4€HHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPIraHMYECKUX BEIIECTB.

Ymemn:

— BBIMOJHATh OCHOBHBIE XUMHUUECKHUE ONEPALINH, OTPEEATh TEPMOIUHAMUYECKUE XapAKTEPUCTUKU
XUMUYECKHX PEaKLIU U PAaBHOBECHBIE KOHLEHTPALlMU BEILIECTB;

— HCMOJIb30BaTh OCHOBHBIE XMMHUYECKHUE 3aKOHbBI, TEPMOJAMHAMUYECKHE CIPABOYHBIC JAHHBIE IS
pelieHus npodeccrnoHalbHbIX 3a/1a4;

— IMPOTHO3UPOBAThH BIUSHUE PA3IMYHBIX (PAKTOPOB HA PAaBHOBECHE B XMMHUECKUX PEAKIIHSIX.

Braoems:

— TEOPETUYECKUMHU METOJAaMHU OIMCAHUS CTPOEHHS M CBOMCTB MPOCTBIX M CIIOXHBIX BEIIECTB Ha
OCHOBE JJICKTPOHHOTO CTPOEHHS HUX aTOMOB U TMOJOXKEHHUS B TNEPUOJUYECKON CHUCTEME XMMHYECKUX
3JIEMEHTOB;

— OCHOBHBIMH HaBBIKaMHU Pa0OTHI B XUMHUYECKOU TabopaTtopuu;

— DOKCIIEPUMEHTAILHBIMH METOJaMHU OMPEENIEHNUs HEKOTOPhIX (U3UKO-XUMUYECKUX CBOMCTB
HEOPraHUYECKUX COCTMHEHUN.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasoen 1. IlpuHIMIIBI XUMUAN

1.1 Ctpoenue aroma.

BonHoBBIE cBOliCTBa MaTepuabHBIX 00BEKTOB. YpaBHeHue Ae bpoitnsa. CooTHoLIeHNE HeonpeneleHHoCTei
I'eiizenOepra. [lonsTHE 0 KBaHTOBOW MexaHHKe U ypaBHeHuHU Llpenunrepa.

1.2 Ilepronnyueckurii 3aKOH ¥ IEPUOINYECKAS] CUCTEMA.

CoBpemenHast GopMyJIHpPOBKa MEPHOIUUYECKOro 3aKoHa. [leproanueckas cucreMa U ee CBSI3b CO CTPOCHHUEM
ATOMOB. 3aNOJTHEHUE AJIEKTPOHHBIX CIIOEB U 000JI0UEK aTOMOB B MEPUOIUYECKON cucteme dnmemenToB [1.1.
Menpeneesa.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

Crenenu okwuciieHHs. BakHellnue OKUCIWTENN W BOCCTAaHOBUTENW. BakHeillnne cxembl NpeBpalleHHs
BEILECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.
1.4. Xumnueckas CBsA3b U CTPOCHUE MOJIEKYIL.
KoBasieHTHas1 CBsA3b, OCHOBHBIE MOJIOKEHHSI METO/1a BAJICHTHBIX CBsI3el. PaccMoTpeHne cxeM nepeKpbIBaHUs
aTOMHBIX opOuTaneii mpu 00pa3oBaHWM CBsA3el B Mojekymnax. [mOpummsarnus BOJTHOBBIX (DYHKITHIA.
OcHOBHBIE TOJIOXKEHHS MeToAa MoJyeKylsipHbix opoutaneir (MO JIKAO). Meron I'mmmecnu. OOmme
CBEJICHUS O KOMIUIEKCHBIX COEIMHEHUSIX, MX CTpoeHHe. MexKMOJIeKyasipHass ¥ BHYTPUMOJIEKYJISIpHAS
BOJZIOpOIHAS CBsI3h. MIOHHAS CBSI3b KaK MpEIeibHBIA Clydail KOBAJIGHTHOW CBs3u. OOIIMe MpeacTaBiICHUs O
MEXMOJIEKYJIIPHOM B3aUMOJICUCTBUU: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, AUCIIEPCUOHHOE B3aUMOICHCTBHUS.

1.5. TloHsATHE O XMMHUYECKON TEPMOINHAMUKE.

TepMmoanHamMuyeckue (QYHKIHH COCTOSHHUS (XapaKTepUCTHUECKHWe (YHKIHMH). BHYTpeHHsISI SHEprusi u
SHTAJBINA, WX (U3HYECKUH CMBICT. TepMOXMMHS M TEPMOXMMUYECKHE ypaBHEHHsS. 3akoH ['ecca u
cnenctBusi u3 Hero. [loHsitue 00 SHTpONMHU, aOCOTIOTHAS SHTPONUS U CTPOCHHE BemlecTBa. V3MeHeHue
SHTPONMHU B PA3IMYHBIX MTPOIECCAX.

1.6. ITonsiTue 0 XUMHUYECKOW KMHETHKE. XMUMHUUECKOE PaBHOBECHE.

OnHOCTaIUITHBIE W CJOXKHBIE pEaKIUH. 3aKOH AEHCTBYHONMX Macc. KoHCTaHTa CKOpPOCTH peakiluu.
MoneKyIapHOCTh U MOPSANOK pEaKIMH. 3aBUCUMOCTb CKOPOCTH PEAKLUHUHU OT TEMIEPATYPBI; SHTAIBIIHSI
aKTUBALMU. [ OMOTr€HHBIN U r€TePOreHHbIN KaTalu3.

HUctunnoe u kaxkyuieecs paBHoBecus. KoHCTaHTa XUMHUYECcKOro paBHoBecus. CMeleHue
XUMH4YeCcKoro paBHoBecusi, npuHuun Jle-Illatense — bpayna.

Oneprust ['m06ca, ee cBsA3p ¢ sHTponued M SHTaIbNHed. dusznyeckuii cmbicn >HEeprum [ ubdOca.
DHTPONUNHBIN ¥ SHTATBIIUUHBIN (DakTophl mporiecca. CBsi3b AG’; ¢ KOHCTAaHTOW paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXKIaroe 00pa30BaHUE KUAKUX HCTUHHBIX DPACTBOPOB HEAIEKTPOJIUTOB U
3JIEKTPOJINTOB. ACCOUMUPOBAaHHbIE M HEACCOLMHMPOBAHHBIE AJIEKTPOIUTHL. (CTEneHb JUCCOLMALNU.
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Koncranta guccoumanuu. PaBHOBecme B cuUcTeMe, COCTOSIIIEH M3  HACBIIIEHHOTO  pacTBOpa
MajopacTBOPUMOTO 3JIEKTPOJIUTA U €r0 KPUCTAIUIOB. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COCAMHEHUH.
PaBHOBecHe aucconmanuy BObl, HOHHOE IPOU3BEAECHUE BOJIbI U €r0 3aBUCUMOCTh OT TeMriepaTypsl. [llkana
pH. I'maponus conei.

Pa3zoen 2. Heopranudeckasi XuMust

2.1. Xumus s-371eMeHTOB. 2.2. XuMus p- 3JIEMEHTOB.

Bonopoa-nepBelil 31eMEHT NEPUOIUUECKON CUCTEMBI, €r0 TBOMCTBEHHOE MOJIOKEHUE. DIEMEHTHI 1—
2 u 13-18 rpymnm nepuoanYecKoi CUCTEMbI. 3aKOHOMEPHOCTH B M3MEHEHHH SJIEKTPOHHBIX KOH(HUTYpaInid,
BEJIMYMH PAJUyCOB, JJIEKTPOOTPULATEIIBHOCTY M DSHEPrMM HMOHU3AIMM aTOMOB. THUIHMYHBIE CTEINEHU
OKHUCJIEHHA. XUMHUYECKHE CBOWMCTBA IPOCTHIX BELIECTB. 3aKOHOMEPHOCTH B CTPOCHHMHM U CBOMCTBax
OCHOBHBIX TUIIOB COCIMHEHH, UX nosydeHue. [Ipupoanble coeIMHEHUS, TOJIYyYE€HUE U IPUMEHEHHE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- 3J1eMeHTOB.

OnemeHThl 3—12 Tpynn NepuoguyecKol CHUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHHH SJIEKTPOHHBIX
KOH(QUTYpaluii, BEIUYUH pPAAUYCOB, OJHEPrUM HMOHU3ALMU, XapaKTEPHBIX CTENEHEH OKUCIICHHS,
KOOpJMHAIIMOHHBIX YKCeN aTOMOB. [IpupoHbie coequHeH s, TOIYyYeHUE U COMOCTaBICHHE (PU3NYECKUX U
XUMUYECKUX CBOMCTB TpOCThIX BemiecTB. CTpoeHHWE U CBOWCTBA OCHOBHBIX THIIOB COCAMHEHUH.
OcoOenHoctu f- 371eMEHTOB.

4 O0beM yueOHOH TUCHUILINHBI

Beero Cemectp
Bun yueOHo# padoThI 1 2
3E Axan.4. | 3E | Axkan.u. | 3E | Axan. u.

OO01mas TpyI0eMKOCTh AUCITUTUINHEBI 12 432 7 252 5 180
Konraxrnas pagora - 5,33 192|311 12 |222| 8o
ayIMTOpPHbIE 3aHATHA:

Jlexuuu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ansatus (I13) 0,89 32 0,89 32 - -
Jlaboparopusie paboTs (JIP) 2,66 96 1,33 48 1,33 48

CamocrosiTesibHAs paboTa 4,66 167,8 2,89 104 1,77 63,8

KonrakrHas caMocTosITeEIbHAA
paborta

4,66 2,89 1,77
167,8 104 63,8

CaMocToATEIbHOE N3YUECHHE
pa3fenoB JUCLUILIMHEI

Buabl koHTpOJIA:

IK3aMeH 2 72 1 36 1 36

KonTrakTHas pabora —

0,8 0,4 0,4
POMEKYTOUHAsI aTTECTALIUS 2 1 1
ITogroroBka k 3K3ameHy 71,2 35,6 35,6
KypcoBas pa6ora 0,01 0,2 - - 0,01 0,2
KonrtakTHas pabora — 0.01 0.2 ) ) 0,01 0,2
MPOMEKYTOUHAS ATTECTAIHS
Buja uToroBoro KOHTpOJIs: IK3aMeH sk3amen, KP

Cemectp
Buj yueOHoi padoThl Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.

OO0mast TpyI0EMKOCTb AUCLUIIIHHBI 12 324 7 189 5 135
Konraxruas padora- 5,33 144 3,11 84 (222 60
ay/INTOPHBIE 3aHSATHS:
Jlexkunn 1,78 48 0,89 24 0,89 24
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[Mpaktuueckue 3ansatus (I13) 0,89 24 0,89 24 - -

Jlaboparopusie paboTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTesbHast padoTa 4,66 125,85 2,89 78 1,77 | 47,85
KoHTtakTHas caMmocTosITeTbHasI i i i
pabota 4,66 2,89 1,77

CaMOCTOSITETbHOE U3YYEHUE

pa3aenoB JUCIUILIMHEL 125,85 78 47,85

Buabl koHTpOJIA:

JK3aMeH 2 54 1 27 1 27

KonrtakTHas pabora —

0,6 0,3 0,3
IIPOMEKYTOYHAS aTTeCTALUS 2 1 1
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7
KypcoBas pa6ora 0,01 0,15 - - 0,01 0,15
KonrtakTHas pabora — 0,01 0.15 ) ) 0,01 0,15
MPOMCIKYTOYHAA aTTCCTAIUA
Bua uToroBoro KOHTpoJIA: IK3aMeH sk3amen, KP

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Opranuveckasi XUMHSD)

1 Heap AUCHUIUIMHBI — TPUOOpPETCHHE CTYACHTAMHU 3HAHUH O CTPOCHUM OpPTraHUYECKHX
COEIMHEHUHN, OCHOBHBIX XHMMHYECKHUX CBOMCTBAaX pAa3JIMYHBIX KJIACCOB OPraHUYECKUX COCIWHEHHU U
METOJIaX UX MOJTYYCHHsI, KaK TIPOMBIIUICHHBIX, TaK U TaO0OPaTOPHBIX.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams cAenyOMAME KOMIETCHIMSIME U WHANKaTopamu ux goctikenus: OIIK-1.2; OIIK-1.4;
OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5.

3namu:

— TEOPETHUYECKHE OCHOBBI CTPOCHHUS M CBOMCTB Pa3INYHBIX KIIACCOB OPraHUYECKUX COEAMHEHUI;

— CIOCOOBI MOTYYEHHS M XMMHUYECKHIE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMUYECKUX COSTMHEHUIA;

— OCHOBHBIE MEXaHW3MBI IIPOTEKaHNsI OPTaHUYECKUX PEaKIHii;

Ymemy:

— MIPUMEHATH TEOPETUYECKHE 3HAHHUS JIJIs1 CHHTE3a OPraHMUYECKUX COEIMHEHNI pa3IMYHbIX KJIACCOB;

— aHAIM3UPOBATH U MPE/ICKA3bIBATh PEAKIIMOHHBIE CBOMCTBAa OPraHMUECKUX COSTMHEHU;

— COCTaBJIAITh CXEMbI CHHTE3a OPIraHUYECKNUX COCMHEHUM, 3aIaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphI U KJIacCU(PUKAIIMK OPraHUYECKUX COEANHEHUI,

— OCHOBHBIMU T€OPETHUECKUMHU TPEACTABICHUSIMH B OPraHUUECKOW XUMUH;

— HaBbIKaMH 00OCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTyYEHUS] OPraHMYECKUX BEILIECTB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Teopus xumuueckoeo cmpoenus u HacvlyeHHbvle Yene8000poovt (VB).

1.1. [Ipuposa XMMHUYECKOM CBA3U

[Tpupona xoBaneHTHoM cBsi3u. Dopmynsl JIstonca. opmanbHbiii 3apsaa. Teopust rudbpuanzanuu AO.
Teopust OTTaIKWBaHUS ANEKTPOHHBIX TMap BajneHTHOW obonouku (ODIIBO) u dhopma Monekyn. ATOMHO-
opOuTtanpHbie Moenu. DPdekTrl B opranndeckoi Xumuu. [loHATHE 0 MEeXaHW3ME XUMUYECKON pEeaKIluu.
[IpomexxyTouHbIE COEAMHEHUS U YACTHUI[Bl OPraHUYECKUX PEAKIIUM.

1.2 Anxanbl

I'omonoruueckuit psn. Mzomepus. Homenxiatypa. CrnocoObl mosyuenus. IIpoctpancTBeHHOE U
AJIEKTPOHHOE CcTpoeHue. dusmueckue cBoicTBa. OOmIas XapaKTepUCTHKA PEAKIIMOHHON CIOCOOHOCTH.
IToctymar XsMMoHAaA..

1.3 Crepeounzomepusi
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Tunel cTepeon30oMepoB: KOH(POPMEPHI, TECOMETPHUECKHE HW30MEpPHI, SHAHTHOMEphL. OnTHueckas
n3oMepus. XHUpPaJbHOCTh. OJHaHTHOMEpHL. Pamemuyeckas cmech. CrmocoObl  MPOCTPAHCTBEHHOTO
M300paXeHMs ONTUYECKUX M30MepoB. OTHOcHUTENbHAS U abcomroTHas KoHpurypamuu. [Ipoekiun Ouiiepa.
D,L-Homenknarypa. R,S-Homenkmarypa. [lonarne 00 onTHYecKOW aKTHUBHOCTH COEAMHEHUH C JBYMS
ACUMMETPUYECKUMHU ILICHTPAMH.

1.4 I{uknoankaHbl

I'omonoruueckuit psg. Uzomepusi. Homenxiatypa. CnocoObl monydenus. Kondopmaruu. Tumst
HanpspKeHUH B IUKIIax. OU3nyeckue CBOMCTBA. Peakiny [UKI0aJIKaHOB.

Pazoen 2. Henacviwennvle y2ne6000poobi.

2.1. AnkeHsbl

['omonoruyeckuii psg. M3omepus. Homenknarypa. CrocoObl  monydenmsi. [IpocTpaHcTBeHHOE
crpoeHue. Prusnyeckue CBOKMCTBA. Peakiny aJikeHOB.

2.2 ANKUHBI

['omonorunueckuii psa. Mzomepus. Homenknatypa. CrocoObl mosnydenus. I[IpocTpaHcTBeHHOE U
ANEKTPOHHOE cTpoeHne. Pu3nueckue CBOWCTBA. Peakinm ankuHoB.

2.3. AJKaaueHsl U IIOJIUEHE]

[lonatne o nepuIMKIMYecKHX peakiusx. ['omonornyeckuii psn. Kmaccudukanus. M3omepus.
Homenknarypa. Cioco6s1 momyuenus. Peakiuu 1,3-ankaaueros. [loHATHE 0 MEPUIIMKINYECKUX PEAKITUSX.
Huknonpucoenunenue.. OcodbeHHocTr peakiuit Junbsca-Anbaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1 Teopuu apoMaTu4HOCTH.

CoBpeMeHHBIC TPEACTABICHUS O CTPOCHHHM OCH30J1a. ApOMAaTHYECKUN XapakTep OeH30ia. DHEprus
comnpsixeHus. O0mIe KpUTEPUH APOMATUIHOCTH.

3.2 Coenunenus 0€H30JLHOTO psia

Nzomepus. Homenknarypa. CriocoObl momydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOCHHE.
®dusnveckue cBoiicTa. O0IIast XapaKTeprUCTHKA PEaKITMOHHOM CIIOCOOHOCTH.

Paszoen 4. I'anoeenonpouszsoonvie. Cnupmei, ghenonvl, npocmoie 3¢hupbol.

4.1 I'anoreHoNnpou3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxwi- u asumaranorenuasl. U3omepusi. Homenknarypa. Crioco6s! nonydenus. IlpoctpancTBeHHOE U
3JIEKTPOHHOE cTpoeHue. duznueckre cBOMCTRA.

Peakumu  HyKJI€OQHIBHOTO  3aMEIIEHUS M OTLICIUICHHS.  BUMOJNEKYJSpHBIA  MEXaHU3M
HYKJICOPHIBHOTO 3aMeneHus (Sn2).

MOHOMONEKYISAPHBIA  MEXaHW3M HYKJICOQHIBHOTO 3aMmelieHus. Peakuuu oTmIerieHHs. [3-
OnumunupoBanue. Mexanusmel E1 u E2. Apomatnueckue rajaoreHonpou3BogHble. MexaHu3M 3aMenieHus
rajJloreHa B aKTUBHUPOBAaHHBIX rajoreHapeHax (Sn2 apom). HeakTuBHpoBaHHbBIE TajOr€HONPOU3BOIHBIE
apOMATHYECKUX YIJIEBOJOPOIOB; apUHOBBIM MEXAaHU3M 3aMELICHUS TaJIOreHa.

4.2 DeMEeHTOPraHUYEeCKUE COCTUHECHHUSL.

XapakTepucTuKa CBsI3€d  yIJIEpOA-3JIEMEHT B  3aBUCHMOCTH OT TIOJIOXKEHHUS JJEMEHTa B
[lepuonnyeckoit cucreme si1eMeHTOB. Metamoprannueckue coeauHeHus. Homenkiarypa. CrocoObl
MOJYyYEHHS] JIMTUH- W MarHuiopraHuyeckux coenuHeHuil. Peakuust ['pusbsapa, mexanusMm. CTpoeHue
peakTuBoB I 'punbspa. VX peakunu ¢ COEAMHEHUSIMU, COJIEPKALIMMK aKTUBHBIA aTOM BOAOPOJa: KUCIOTaMH,
CIIUpPTaMu, aMUHAMU.

4.3 CriupTsl.

Onnoaromubie criupThl. Kiaccudukarus u HomeHnkinarypa. Criocoosr nonmydenus. [IpoctpancTBeHHOE
U DJIEKTPOHHOE CTpPOeHHME. XHMMHYECKHME CBOMCcTBA. MHoroaroMusle cnuptel, ['nukomu. ['munepus.
Cnoco06s1 monyuenus. Ouznueckne 1 XUMHIECKHe cBolicTBa. [IpakTnyeckoe mpuMeHeHue.

4.4 ®enonbl

Knaccudukanus u Homenkinarypa. CrocoOsl monydeHus. dusnyeckue cBoicTBa. [IpoctpancTBeHHOE
Y DJIEKTPOHHOE CTPOEHHE. XUMUYECKUE CBOMCTBA

4.5 TIpocTtsie a3¢hupbl
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Krnaccudukanus nu Homenkiarypa. Crnoco6s! nonydenus. duszndeckue cBoiictsa. [IpocTtpancTBeHHOE
U DJIGKTPOHHOE CTpOEHHE. XHMHUYECKHe CcBoiicTBa. [luknnueckue 3(UpBHI. Kpayn-a¢upsr.
Kommekcoobpa3oBanre ¢ moHamu MeTajuioB. [Ipumenenue.

4.6 DIOKCUCOEIUHEHUS

Nzomepus. Homenknatypa. CrocoObl monyueHus. Pusmdeckue cpoicTBa. I[IpocTpaHcTBeHHOE U
3JIEKTPOHHOE CTPOCHHUE HTUJIICHOKCHAA. XHWMHYECKHE CBOMCTBAa. MeEXaHW3Mbl peakluuii W HampaBJCHUE
packpbIThs KoJiblia. [IpyMeHeHne B MPOMBIIIIIEHHOM OPTaHUYECKOM CHHTE3E.

Pazoen 5. Anvoecuowt, kemonwt. Kapbonosvie kuciomsl u ux npouzeooHule.

5.1. Anpaeruasl U KETOHEI

Knaccugukamus u Homenknarypa. Criocoosl nonmydenus. @uzndeckue cBoiictBa. [IpocTpancTBeHHOE 1
3JIEKTPOHHOE CTPOCHUE. XMMHUYECKHE CBOMCTBA.

5.2 OnHOOCHOBHBIE (MOHOKApPOOHOBBIEC) KAPOOHOBBIE KHCIIOTHI.

OnHoocHOBHBIE KapOoHOBBIE KuciaoThl. Kinaccudukanus u HomeHkiatypa. CrnocoObl MOTy4eHHUs.
[IpocTpaHcTBEHHOE U AIIEKTPOHHOE CTpoeHue. BogopoaHbie cBs3M B KapOOHOBBIX KHCIOTaX. XUMHUYECKHUE
cBorictBa. OH-KucnorHocTs.

5.3 DyHKIMOHATBHBIE MPOU3BOAHBIE KApOOHOBBIX KHCJIOT: TaJOTCHAHTHUAPHUABI (alUITaIoreHUIbI),
AQHTUJPUIIBL, CIIOKHBIE 3(UPDI, AMUIbI, HUTPHUIIBI.

Oco0eHHOCTH TPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTpoeHUsl. KUCIOTHBIN M OCHOBHBIN KaTanu3 B
XUMUHU (PYHKIIMOHANBHBIX MPOU3BOIHBIX KapOOHOBBIX KUCIOT. [ToHATHE 0 HYKIIEO(DUITLHOM KaTalu3e.

lanorenanruapuapl. CrnocoObl  modydeHus. BzaumoneiictBue ¢ BaxkHedmmvu N- u  O-
HyKJeoduiamu (BoJa, COUPTHL, aMMHUAaK, aMUHBI, TUJPa3UH), MEXaHU3MbI peakiuil. BoccranoBienue 1o
anpaeruaoB no PozenmyHay.

Crnoxnbie 3¢upbl. Crnocobsl monydeHus. [MIponu3 CloXHBIX 3(QHUPOB B YCIOBUSX KHCIOTO U
OCHOBHOI'O KaTallu3a, MEXaHU3Mbl NIPOLECCOB. AMMOHOJIM3, MEXaHU3M peakuuu. Peakuuu c¢
METaJUIOOPraHN4ECKUMHU COEANHEHUSMH, BOCCTAHOBIIEHUE 10 CIUPTOB U albJETU/IOB.

AHTHIpUIBI KapOOHOBBIX KUCIOT. CrocoObl momyudeHUs. Peakmmm anruapumoB KucioT. Kerew,
MOJTy4YEHHUE U CBOMCTBA.

Hutpunsl. CriocoOs! nonmydenusi. Kucinplii ¥ mIe0YHOM THAPOIU3 HUTPUIIOB, MEXaHU3M IPOIIECCOB.
BoccraHoBineHre KOMIUIEKCHBIMM THAPUAAMH METAUIOB 10 aMHUHOB W alIpJIETMI0OB. B3anmopeiictBue ¢
MarHui- ¥ JUTUHOPTaHUYECKUMH COEIUHEHHUSIMU.

Amvunpel. CriocoObl momydeHus. ['maponus, MexaHW3M peaknud. BoccTaHOBJICHHE /0 aMHHOB.
Herunpararust amunos. [leperpynnupoku ['opmana, MexaHU3M peaKIiH.

5.4 MHOr0OCHOBHBIE KapOOHOBBIC KHCIIOTHI.

MHOTOOCHOBHBIE KapOOHOBBIE KHUCIOTHL. J[MKapOOHOBBIE KHCIOTHI XHPHOTO W apOMAaTUYECKOTO
pana. Homenkmarypa. CriocoOsr monyueHus. Ouszndeckne m xumuueckue coiictBa. OH-KucnorHocTs.
OO6pazoBanue (QyHKIIMOHAIBHBIX MPOU3BOAHBIX. Peakiuu, nporekaronme npu HarpeBanuu. Llukimmueckue
AHTUJPUJBL: TTONTydyeHue, cBoiicTBa. [IprMeHeHne nUMKapOOHOBBIX KUCIOT B MPOMBIIIJIEHHOM OPraHU4eCKOM
CHHTE3E.

ManonoBbiii 3¢up, crnocoObl momyueHus, crpoenune, CH-kucimoTHOCTh. Peakiuu ankuampoBaHUs,
ruaposnn3a, JaekapOokcuianpoBanus. CHHTE3bl KapOOHOBBIX KHCIOT M3 MalloHOBOro »dupa. Peakiuu
KOHJICHCAIIUH MaJIOHOBOTO 3¢upa ¢ KapOOHWUIBLHBIMU coequHeHHsAIMHU (peakuusi KHEBeHarens), peakius
Ponnonoga.

5.5 3ameménabIe KApOOHOBBIX KHCIIOT.

Knaccudukanus u HOMeHknarypa. l'anmorenzameménubie kucinoT. CrocoObl mosiyuyeHus o- U [3-
raJIOT€HO3aMEIICHHBIX KHCIOT. ['MAPOKCUKHUCIOTHI: Kiaccuukamuss u HoMmeHkinarypa. OcoOeHHOCTH
CBOMCTB 0O-, [3-, Y-raJloreH3aMelmEHHBIX U TUIPOKCUKHUCIOT. JIakTuabl, JITaKTOHbl. AMMHOKHUCIIOTHI.
Knaccudukanms u Homenknarypa. Peakums PonumonoBa OcoOeHHOCTH peaknMu 3TepH]HKaluy,
AIKAJIMPOBAHUS U allWUIMPOBAHNS AMMHOKHUCIIOT. Peakiinu 11a3oTUpoBaHuUs.

Pa3zoen 6. Azomcoodepocawue coeourenus.

6.1. Hurpocoenuuenus

Knaccudpukanus u HOMeHKIaTypa. CrocoObl mosydeHus. [IpocTpaHCTBEHHOE U JJIEKTPOHHOE
crpoenne. OOmas XapakTepUCTUKA PEAKIIMOHHON CcmocoOHOCTH. XMMHUUYECKHUE CBOWCTBa. TayTromepus
MEPBUYHBIX U BTOPUYHBIX alu(PaTHISCKUX HUTPOCOETUHEHUM.

6.2. AMuHBI
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Knaccudukammss wu  Homenkiarypa.  CrmocoObl  momyueHus. — Dusmueckue  CBOWCTBA.
[IpocTpaHCTBEHHOE U BJIEKTPOHHOE CTpOEHUE. XUMUUYECKHe cBoMcTBa. CTpoeHUE U OCHOBHOCTh. Peakiuu
C KHUCJIOTaMH, CTPOEHHUE COJiel, MX HOMEHKIAaTypa U CBONCTBAa. AJIKWJIMPOBAHHE M AallMIMPOBAHUE;
MEXaHM3Mbl 3THX peakuuii. YeTBepTUYHbIE aMMOHHUEBBIE COJIM W OCHOBAHUSA: IOJYYEHHE, CTPOECHHE,
CBOMCTBA; paCUICIUICHHE YETBEPTUYHBIX aAMMOHMEBBIX OCHOBaHWM, HampasiaeHue peakuuil. I[Ipasuio
['odpmana. Peaknunyu aMHWHOB C a30THCTOW KHCIOTOMW, MexaHu3M peakmuu. OCOOCHHOCTH peaKui
ANIEKTPO(PUILHOTO 3aMEIICHUs B aQpOMATUYECKUX aMUHaX (HUTPOBAaHUE, TAJIOTEHUPOBAHKE, CYIb(OUPOBAHUE,
dbopmumupoBanue). OKUCIEHHE aMUHOB.

6.3 A30- 1 1Ma30COEIUHEHUA

[TonydyeHue nHMA30COEAMHEHUN pEaKUMEW IUAa30THUPOBAHUA: YCIOBHUS IPOBEACHUS pPEAKUUU U
MEXaHM3M, I[pUpOAA HUTPO3ZUPYIOLIErO0 peareHTa; pa3inyus B YCTOMYHMBOCTH HACBIIIEHHBIX H
apomMaTHyecKuXx auazocoenuHeHuid. dusnueckue cpoiicTBa. [IpoCTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHE
apOMaTHUYECKUX JMA30COEAMHEHUNM B 3aBUCUMOCTH OT pH cpenpl, TayromMepHbIE IPEBPALICHUS.
XUMHUYECKHE CBOMCTBA. Peakiny, MpoTEKAOIIUE C BBIICIEHUEM a30Ta: 3aMELIEHUE TUA30HUEBOM TPYIIIbI HA
TUAPOKCH-, aTKOKCUTpYyIIy, GTop, Hon. Peakiuu pagukaabHOTo 3aMeleHus] JUa3orpymibl Ha XJop, Opom,
[IUAHOTPYIIITY, HUTPOTPYIITY, BOJOpO, Peakiuu, mporekatomue 6e3 BhIIEICHUS a30Ta: BOCCTAHOBICHHE 10
apuiaruapasuHoB. A3ocoueTaHHe. A30- M IMA30COCTABIISIONINE, YCIOBUSA COYETaHUS C aMUHAMU H
¢denonamu. [lonydeHne u npuMeHEeHUE a30COEAMHEHNHN, a30KPACUTEIH.

4 O0bem yueOHOH TUCUMILIHHBI.

Cemectp
Bceero
B yueGHoi paGoTh! 2 cemMecTp 3 cemecTp
3E Axan 3F Axan 3E Axan.
q, .. q.
OO6m1ast TpyT0EMKOCTh TUCIUTILIAHBI 9 324 3 108 6 216
KonrakTHas padora — ayiuTopHbIE 3,11 112 1,33 48 1,78 64
3aHATHS:
Jlexiun 1,33 48 0,44 16 0,89 32
[Tpaxtrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlabopartopusie pabots (JIP) - - - - - -
CamocrosiTesibHas padoTa 4,89 176 1,67 60 3,22 116
KoHnrtakTHas camocTosTenbHas pabora 0.4 0.4 i
om0 Yoo S 0) g9 | 167 [ 3
MOCTOSITEIIbHOE N3y4YeHHUE Pa3/IeioB 175.6 596 116
JIACIIUILTUHBI
Buabl KoHTpOJISA:
Buo konmpona uz YII (3au /3au c ou.)
IK3aMeH 1 36 - - 1 36
KonrtakTHas pabora — mpoOMEKyTOYHas
0,4 - 0,4
aTTecTalms 1 - 1
IToaroroBka K SK3aMeHy. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoJIs: - JK3aMeH
OLIEHK O
Beero Cemectp
B yueGHoi paGoTs! 2 ceMecTp 3 cemecTp
3F Actp. 3E Actp. 3E Act
q, q, p. 4.
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 9 243 3 81 6 162
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KonTakTHas padora — ayinTopHbBIE 3,11 ’4 1,33 36 1,78 48
3aHATHS:
Jlexumm 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
JlaGopatopusbie padotsl (JIP) - - - - - -
CamocTosiTesibHasi padoTa 4,89 132 1,67 45 3,22 87
KoHTakTHas camocTosTenbHas paboTa 03 03 i
gmml{ uz YII ons 3au / 3au ¢ oy.) 489 167 3.22

aMOCTOSATEIILHOE U3YUCHHUE PA3/IeIIOB 1317 447 87
JUCITATITAHBI
Buabl KoHTpOJIA:
Buo koumpona uz YII (3au / 3au c ouy.)
IK3aMeH 1 27 - - 1 27
KonraktHas pabota — mpomexkyTodHas

0,3 - 0,3
arTecTanus 1 - 1
IloaroroBka K 3K3aMeHYy. 26,7 - 26,7
3auér ¢
Bua uToroBoro KOHTpoOJIA: . IK3aMeH
OLIEHK O

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«AHAJIUTHYECKAs] XUMHUS»

1 Heab AMCUMIUIMHBI — TIPHOOPETEHUE O0YYAIOMIMMHUCS 3HAHWK M KOMIIETCHIIHH, HEOOXOIMMBIX
JUTSL pellIeHUs KOHKPETHBIX 33/1a4 XUMHUYECKOTO aHaJIn3a.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6.

3namu:

— OCHOBHBIC TIOHATHS, TEPMHHBI, METOAbl M TIPUEMbl KAaYECTBEHHOIO M KOJWYECTBEHHOIO
XUMHUYECKOT0 aHAJIN3a;

— TEOPETUYECKHE OCHOBBI (PU3UKO-XUMUUYECKIX METOJIOB aHAJIN3a;

— MPUHIUIBL PabOTBl OCHOBHBIX TPHOOPOB, HCIONB3YEMBIX Uil MPOBEIEHUS KAYeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIMN3a.

Ymemy:

— MPUMEHATh TPUOOpPETEHHbIE MPAKTUYECKHWE HAaBBIKM B MPO(ECCHOHAIBHON NeATEIbHOCTH s
pelIeHus KOHKPETHBIX aHAIUTUYECKUX 3a/1a4;

— IPOBOJIUTH OOOCHOBAaHHBIN BHIOOP METOJA aHAIM3a C YYETOM IeJied W OCOOCHHOCTEH JaHHOU
MPAKTUYECKON 3a0a4H;

— IPOBOJUTH PacyeThl HA OCHOBE MPOBEEHHBIX UCCIEA0BaHUM;

— IPOBOJIUTH METPOJIOTHUECKYIO OLIEHKY PE3YIbTAaTOB KOJIMYECTBEHHOTO XMMUYECKOT0O aHAIM3a.

Braoemy:

— OCHOBAMH METPOJIOTUYECKOHN OLIEHKU PE3YJIbTATOB KOJIMYECTBEHHOIO XUMUYECKOIO aHAJIN34;

— IpyUeMaMu UHTEPIPETALNH PE3yIbTaTOB aHAJIN3a HA OCHOBE KBATMMETPHUUECKUX OLICHOK;

— METOOJIOTHEN XUMUYECKUX U (PU3NKO-XUMUYECKUX METOAOB aHajlHu3a, MIMPOKO HCIOIb3yEeMbIX B
COBPEMEHHOM aHAJIMTUYECKOU MTPAKTHKE.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pasoen 1. Hoenmugurayus uonos snemenmos 8 pacmeopax.

1.1 BBenenue B COBpEMEHHYIO AHATUTUYECKYIO XUMHIO.

AHanuThueckasi XMMHs KaKk OCHOBAa METO0B U3YUYECHHS M KOHTPOJISI XMMUYECKOTO COCTaBa BEIIECTB B
MaTepuaIbHOM MIPOU3BOJICTBE, HAYYHBIX HCCIEIOBAHUSAX, B KOHTPOJIE 0OBEKTOB OKpYXKatouieil cpeasl. Busl
aHanu3a. DJIEMEHTHBIH, MOJIEKYJISIPHBIN, (a30BbIi 1 N30TONMHBIN aHanu3. KonnuecTBeHHBINH U KaueCTBEHHBIH
aHAJIU3 OPraHMYECKUX U HEOPraHWYEeCKUX BeIIecTB. XUMHUECKHUE, (PU3NKO-XUMUYECKHUE METO/bl aHaIN3a,
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UX B3aUMOCBSI3b, COOTHOIICHHE M MPUMEHEHUE. AHATUTUYECKUM CUTHAJl KaK HOCHUTEIh KaueCTBEHHOW M
KOJTWYEeCTBEHHON uH(popMmarmu o0 o0bekTe aHanmu3a. [locTaHOBKAa aHATUTUYECKOW 3amayu. AJNTOpPUTM
MPOBEJICHUS aHaN3a: OTOOp CpelHel MpoOkl, MOATOTOBKA MPOOBI K aHAINU3Y, HU3MEPEHHUE aHATUTUIECKOTO
CUTHAQJIa U €r0 METPOJIOTMYECKasl OLIEHKA, pacyeT Pe3yslbTaTOB aHaau3a W uX uHTepnperauus. [Ipumepsl
pelIeHHs 3a7a4 aHATUTUIECKOTO KOHTPOJISI B XUMUYECKOM TEXHOJIOTHH, B aHAIHM3E 00BEKTOB OKPYIKaIOIIEi
cpenbl U Ap. IIoHATHS O COBpPEMEHHBIX METOJAX AJIEMEHTHOIO aHajlu3a: aTOMHO-3MHUCCHOHHBIN aHau3,
aTOMHO-a0COpPOLIMOHHBIIN aHAIN3, PEHTI€HO(ITYOPECIICHTHBIN aHAU3.

1.2 Cnenuduka 3a7a4 aHATUTUICCKOU XUMUH.

OcHOBHBIE  TepMHHBI  aHanmuTUYeckoW xumuu. OOHapyxkeHnue. OmpenencHue.  AHau3.
AHaMTUYECKHE XMMHYECKHE pEakIMu KaKk OCHOBAa XUMHUYECKOro aHaiuza. KauecTBeHHbIE U
KOJIMYECTBEHHbIE aHAIMTUUECKHE XUMHUUecKue peakiuu. Tpeboanus, npeabsapisemble K HUM. Crienuduka
AHATUTUYECKUX PEaKIU, UCTIONB3YEMbIX B aHaIM3e. AHATUTHYECKas opMa M aHATTUTUYECKHUE MPU3HAKH.
AHalnUTHYECKHE peakuuu U aHanuTuyeckue 5P eKThl. XapaKTepUCTUKU AaHAJUTHUECKUX pPEaKIIHii:
YyBCTBUTEIHHOCTh, M30MPATEIBHOCTh (CEIEKTUBHOCTH). [ 'pymmoBkie, oOIIHe, YacTHBIC, XapaKTepPHbIC H
cnenuduyeckre peakuuu. [lyTu moBbIIeHHUS H30MPATENbHOCTH W YYBCTBUTEIBHOCTH AHAIUTHYECKHX
peaKuuii.

1.3 XumMuueckne paBHOBECHS B TOMOTE€HHBIX M TE€TEPOr€HHBIX CHCTEMax, IMPHUMEHSIEMBIX B
AHAIUTUYECKON XUMHH.

OcHOBHbIE ~ THUINBI  peakUWid, TPUMEHSEMBIX B  AQHAIUTUYECKOW  XUMHH  (OCaXKACHHUS,
KHCIIOTHO-OCHOBHBIE, KOMIUIEKCOOOpA30BaHUsl, OKUCICHHUSI-BOCCTAHOBIIEHNS ). COCTOSTHUE MOHOB 3JIEMEHTOB
B pacTBopax. KOHCTaHTBI paBHOBECHS aHAIMTUYECKUX PEAKIUN: TEPMOANHAMUYECKNE, KOHIIEHTPALMOHHBIE,
ycroBHBIe. (DakTOphI, BIUSAIONIME HAa XUMHUYECKOE paBHOBecHE (KOMIUIEKCOOOpa3oBaHWE, OOpa3oBaHHE
MajopacTBOPUMBIX COEIMHEHHM, N3MEHEHUE CTENIEHN OKHMCIICHHS ONPENEIIEMOr0 HOHA, BIUSHUE IPUPOIBI
pacTBOPUTEIISI, HOHHOM CHJIBI, TEMIIEPATYPBI, COCTaBa PaCTBOPA).

PaBHOBeCHs B aHAaIUTUYECKH BAXKHBIX NPOTOJMTHYECKUX cHcTeMaX. KOHCTaHTBI KHCIOTHOCTH H
OCHOBHOCTH. YpaBHEHHs MaTepuanbHOro OanaHca. Brerumcienue pH pacTBOpOB KHCIOT M OCHOBaHHMA
pa3IMYHON CHJIBI, CMECEW KHUCIOT M OCHOBaHUH. BydepHbie pacTBOpHI, MCHOJIB3yeMbIe B XUMHUYECKOM
aHaJM3e: UX cocTaB, cBoicTBa (OydepHas eMkocTh, 00macTh OydepupoBanus), pacuer pH, npuMeHeHue B
AHAJIUTUYECKON XUMHUH.

AHanUTHYECKHE peaKIUh KOMIUIEKCOOOPa30BaHMS, OCaXKICHUS, OKHUCICHUSI-BOCCTAHOBIICHUS.
OO6mue, cTyneH4YaTble U yCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMIUICKCHBIX COoeIMHEHHH. Vcmonp30Banme
peakuuMii KOMIUIEKCOOOpa3oBaHUsT B aHAJUTHYECKONM Xumuu (OOHApyKeHHE ¢  KOJUYECTBEHHOE
ornpezeneHue, MackupoBanue). Mcnonp3oBanne peakuil ocakJeHUsl B aHaIuTHUecKux nemsx. Koncranra
PaBHOBECHS PEaKIHi OCaXKIEHUS-PACTBOPEHUS; (PAKTOPHI, BIUSIONINE HA PACTBOPUMOCTh OCaaKkoB. Pacuer
YCIOBHM OC&XIEHHUS M PACTBOPEHHUsS] OCaAKOB. (OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIE PAaBHOBECHS.
CranaapTHBIN U peaabHbIi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MTOTEHIIUAIIBI.

Xumudeckue U (U3UKO-XMMHYECKHE crmocoObl ompeneneHuss pH pactBopoB. PaBHOBecus
AHAIUTUYECKUX pEaKIUid KOMIUIEKCOOOpa3oBaHUs W yhpaBieHHe WMHA. DakTOphbl, BIUSAIONUE HA
HaIlpaBJI€HUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. KoHcTaHTa paBHOBECHMS M €€ XHMMHKO-
aHaJTUTHYECKOe 3HaueHue. Pacuer k03 (HhUIIMEeHTOB MOOOYHBIX peaKIuii.

1.4. KayecTBeHHbIE M  KOJWYECTBEHHBIE AHAIUTUYECKHE PEAKUHUH C  OPraHMYEeCKUMU
AQHAJTUTUYECKUMHU PEareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEIECTB.

Oprannueckue aHamutudeckue peareHThl (OP). Kmaccudpukamms OP mo Tumy peakumii ¢
HeoprannmdeckuMu wuoHamu. KowmmiekcooOpasyromme OP u cTpoeHme wX MONEKyl: (YHKIMOHAIBHO-
QHAIUTHUYECKasT M aHaJIUTHKO-aKTHBHas rpynnbl. OcOOEHHOCTH W TMpeuMyliecTBa Hcmoib3oBaHus OP,
obnactu mpuMeHeHUs. J[OMOTHUTENBHO: TEOpHUs ACUCTBHS KoMIuiekcooOpasywomux OP, yuer moHHOrO
coctosinusi OP u metamna. ['mnore3a aHanmoruii U mpakTUYeCKHe BBIBOABI U3 Hee. [Ipuponga xumuyeckoit
cBsA3M B KoMmiulekcax OP ¢ moHamu MeTayuloB U €€ IpPOsBIEHUE B LIBETHOCTH KoMIuiekcoB. Peakuun OP c
XpOMOQOPHBIMU  3JeMEHTaMU. VHTEHCHUBHOCTh OKpPAacCKd aHaJUTHUECKUX (OpM M HMHTEHCUBHOCTD
noryomieHus. Mcrnonbp30BaHne peakiuii OpraHn4ecKuX peareHToB B (POTOMETPUIECKOM aHAIIH3E.

Paszoen 2. Konuuecmeenmnwiti xumuyeckuii aHanu3.

2.1. [IpuHUUIIBI ¥ 337]a41 KOJIMYECTBEHHOT'O aHAJIN3A.

Krnaccudukanus MeTo 0B KOIMYECTBEHHOTO aHan3a. TpedoBaHus, IpeabsIBIsieMble K XUMUYECKIUM
peakiusiM B KOJMYECTBEHHOM aHalu3e. OJTalbl KOJMYECTBEHHOTO OIpeAesieHus. XapaKTepUCTHKa
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pe3yJabTAaTOB KOJIMYECTBEHHOTO XMMHUYECKOro aHainuza. OmnpeaesieHue COAEpaHus BEIECTBA B PacTBOpPE,
pacuetHbie  ¢opMynbl. CrnocoObl MpencTaBieHHs] pe3yabTaTOB aHaiu3a. TecTbl Ha  BBIABICHUE
CUCTEeMAaTUUYECKUX TIOTPEUTHOCTEH B pe3yibTaTax KOJMYECTBEHHOTO XMMUYecKoro anamusa. [Ipo6ooTbop u
poOOTOATOTOBKA.

2.2. TutpumeTpuueckuii ananus. THUITBI peakiyii, HCTIOJIb3YeMbIX B TATpUMETpHUU. TpeboBanus,
peIbABISEMbIE K HUM.

[Mpuniun tutpumeTpuu. TuTpoBanue U ero HsTambl. ['paduueckoe u300pakeHHE TMpolecca
TUTPOBAaHUS — KPHUBBIE TUTPOBaHUS, MX BHUIbL. CKAauOK HAa KPUBOM TUTPOBAHMS, TOYKA SKBHUBAJCHTHOCTH
(T.2.) u xoneunas touka tutpoBaHus (K.T.T.). IlepBuunbie u BTOpWUYHBIE CTaHAApPTHL. I[Ipremsl
TUTPUMETPUYECKOTO aHallu3a: NpsIMOe U OOpaTHOE TUTPOBAaHWE, KOCBEHHBIC METOJbl. THIBI peakiuii,
UCIIOJIb3YEMBIX B THTPUMETPUUYECKOM aHaIH3e; TpeOOBaHMUsI, IPEABIBISEMbIE K HUM.

JlonoMHUTENBHO: HUHCTPYMEHTANIbHBIE MeTOAbl UHUKau TJ. [loTeHnnomerpuueckoe TUTpoBanue. Meros
['pana. [Ipyrue cniocoObl yCTaHOBJICHUSI KOHEYHOW TOYKHA TUTPOBAHUS.

2.3. Peakiuu HeHTpan3aluy B KOJTUYECTBEHHOM XUMHYECKOM aHAJIU3E.

MeTo bl KHCITOTHO-OCHOBHOTO TUTpOBaHUA. CyITHOCTh METOa KUCIOTHO-OCHOBHOTO TUTpoBaHus. KpuBsie
KHCJIOTHO-OCHOBHOT'O TUTpOBaHUs. Pacuer U mocTpoeHne TEOPETUYECKUX KPUBBIX TUTPOBAHUS CUIIBHBIX U
Ca0bbIX OJHOOCHOBHBIX MPOTONUTOB. DaKTOPHI, BIUSAIONINE HAa BEIUMYMHY CKauka Ha KPHUBBIX KHUCIOTHO-
OCHOBHOTO THUTpOBaHUSA. CrocoObl yCTaHOBJICHHS KOHEYHOW TOYKH THUTPOBaHHS. KHCIOTHO-OCHOBHBIC
MHAMKATOPBI, UHTEPBAJI MEpPeXo/a OKpacKH MHAMKATOpa, mokasarenb TuTpoBanus (pT). IlpaBuno BbiOOpa
WHJUKATOpa JUIsi KOHKPETHOIro ciydas TUTpoBaHus. lIpakTHueckoe NPUMEHEHUE pPeaKIui KHUCIOTHO-
OCHOBHOTO B3auMojelcTBud. [loTeHnomeTpruyeckoe TUTpOBaHNE HAa OCHOBE peaklUii KUCIOTHO-OCHOBHOIO
B3auMoiecTBuUs. HIUKATOPHBIE MOTPELUTHOCTH U UX OIICHKA.

2.4, AHaIUTHYECKHE pEaKIMUd KOMIUIEKCOOOpa30oBaHUS W OCAXKIACHHS B KOJWYECTBEHHOM
XUMUYECKOM aHaIHU3e.

Hcnonb30BaHre KOMILJIEKCOOOpa30BaHUs B XUMUYEeCKOM aHanu3e. Heoprannueckue u opraHu4eckue
nuranabl. KOMIIJIEKCOHBI M MX CBOMCTBA. YCIIOBHBbIE KOHCTAHTHI YCTOMYMBOCTH KOMILJIEKCOHATOB U HUX
IpaKkTHYeCKoe Hcrnojb3oBaHue. O60CHOBaHUE BHIOOpA ONTHUMAIBHBIX YCIOBUN KOMILIEKCOHOMETPHYECKOTO
TUTpoBaHusA. KpuBble KOMILLIEKCOHOMETPUYECKOTO TUTPOBaHUS. DaKTOPHI, BIUSIONIUE HA BEIUYHHY CKauKa
Ha KpuBbIX TUTpoBaHUsA. Crioco6s! ycranosinenus T.0. u K. T.T. MeramioxpoMHble HHANKATOPHI, TIPUHIIUIT
ux JeicTBus. BriOop mHAMKATOpa JUIsi KOHKPETHOTO Ciydas TUTPOBAHHS. AHATUTUYECKHE BO3MOKHOCTH
METOJIa KOMIUIEKCOHOMETPUYECKOT0 TUTpOBaHUs. [IprMeHeHne KOMIIJIEKCOHOB B aHAJIUTUYECKON XUMHUU B
KaueCcTBE MACKUPYIOUIMX areHToB. [IpuMeHeHWe XHMHUYECKUX peakluuid KOMIUIEKCOOOpa3oBaHUs B
boTOMETpUYECKOM aHaju3e, B METOJE KOHJIYKTOMETPHUYECKOIO0 THUTpOBaHUS. Peakiuu ocaxaeHus B
KOJIMYECTBEHHOM XMMHUYecKoM aHanuze. [ paBumerpudecknii ananus. TeopeTnueckoe 000CHOBaHUE BhIOOpa
ONTHUMAJIBHBIX YCJIOBHM OCaXJIEHHUS KPUCTAIMYECKHX U aMOp(dHBIX ocaakoB. [IpumMeHeHHEe XUMHUYECKUX
peakuuid OCaXJCHHS B METOJE IMOTECHIIMOMETPHUECKOTO THTPOBAHHS, B METOJE TYpOUIUMETPHUHU.
OcobeHHOCTH peakIuil KOMIUIeKcooOpa3oBaHus (XematooOpa3zoBaHus) HOHOB MerauioB ¢ DJITA.
OcanurtenbHOE TUTPOBAHUE.

2.5. AHanuTHyYecKHWE pEaKIUU OKUCJICHHSI-BOCCTAHOBIEHUS B KOJIUYECTBEHHOM XHUMHUYECKOM
aHajmn3e.

OKHCINTENbHO-BOCCTAHOBUTEIbHAS PEaKUUsi M OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MOTEHIIHA.
KoHcTaHTel paBHOBECHS OKHCIMTEIHHO-BOCCTAHOBUTENBHBIX peakiuid. BeIOOp TUTpaHTa M ONTUMAIBHBIX
ycioBui TUTpoBaHUs. KpuBble OKHCIUTENBHO-BOCCTAHOBUTENBLHOTO TUTPOBaHUsI. DaKTOPbI, BIUSIOLINE HA
BEJIMYMHY CKayKa Ha KpPUBOM TUTpoBaHMs. MHAMKALMS KOHEYHOW TOYKM TUTPOBAHUS XUMUUYECKUMH H
busnKko-xuMHuecKUMU MeTonamu. [lepmanranaromeTpus. XapakTepUCTUKAa METO/A. Y CIOBUS MPOBEECHUS
nepMaHraHaTOMETPUUYECKUX  ompejeneHuil. BemecTBa, omnpezaensemMble  NEepMaHTaHATOMETPUUYECKUM
metonoM. JlocTonHcTBa M HemoctaTku Metoga. Momomerpus. XapakTepucThKa MeETONa, YCIIOBUS
MPOBEICHUS HOJOMETPUUYECKOTO OmpeieseHus: BenlecTB. JJoctouncTBa u Hegoctatku Meroja. [Ipumenenue
peakuuii OKUCIIEHUA-BOCCTAHOBJICHHS B METO/I€ TOTEHIIMOMETPUYECKOTO TUTPOBAHMUS.

2.6. MonooOmeHHast xpoMaTorpadus B KOJIMYECTBEHHOM XUMHUYECKOM aHAU3e.

TpeboBanus, nMpeabsABIsIEMble K PEakUsIM HOHHOTO obmeHa. M3oTepma monHoro obmena. Bribop
ONTUMANBHBIX  YCIOBUH HMOHOOOMEHHOTO  pa3jelieHuss BemecTB. [IpuMeHeHHe HOHOOOMEHHOM
xpomaTorpauu B aHAIUTUYECKOM XMMHHM OpPraHMYECKMX M HEOPraHMYeCKUX COCAMHEHWM: pa3zelieHue,
OYHCTKA, KOHIEHTPUPOBAHUE U T.1.
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Paszoen 3. Beeoenue 6 ghusuko-xumuueckue (UHCMPyMeHMAIbHbLE) MEMOObl AHANU3A.

3.1. ®XMA — cocTtaBHasi 4aCThb COBPEMEHHOMN aHATUTUYECKON XUMUH.

Knaccupukanuss  QU3MKO-XMMUYECKMX  METOJOB  aHalu3a. AHAIMTUYECKMHA CHTHAJI — Kak
uHpopMaTUBHAs (DYHKIMS cOCTaBa BELIECTBA M €ro KojauuyecTsa. [IpuMepsl aHaIMTUYECKMX CUTHAJIOB M UX
n3mepenuii B DXMA.

3.2. MeTponorudeckrue OCHOBbI aHATUTUYECKUX METOJIOB.

OCHOBHBIE AHAIUTHUKO-METPOJIOTMUECKNE XAPAKTEPUCTUKH METOJOB U PpE3yJIbTaTOB aHAJIN3a,
CHocOOBI UX OLEHKH: Tpesea 0OHapyKeHUs, KO3 PUIUEHT 4yBCTBUTEIBHOCTH, HYKHSS M BEPXHsId IPaHUILa
JMana3oHa OIpPENeNseMbIX COAEPKAHUM, CEJIEKTUBHOCTb, MPELU3UOHHOCTh B YCIOBUSAX CXOJUMOCTH
(MTOBTOPSIEMOCTH) ¥ BOCIIPOU3BOJMMOCTH, MPABHIBHOCTB, KCTIpeccHOCTh. O600menHsbie cBepenust o OCT
P CO 5725 (2002).

3.3. O0mas xapakTepuCTKa CIEKTPAIbHBIX, SJEKTPOXUMHUECKUX U XPOMATOTrpahUIecKrX METOIO0B
ananmu3a. [Ipeacrasienne o GOTOMETPUUECKUX, MOTEUOMETPUYECKUX METOAAX aHAJIN3a U HOHHOOOMEHHOU
xpomarorpaduu.

4 O0beM yueOHO# JUCUUIIJIMHBI

Bua yuebHoii padorbr O0bem 1MCHMIIIMHBI
3E Akaja. 4. | Actp.4.
OO0masi Tpy10€eMKOCTh 1M CHUITTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,78 64 48
Jlexuun 0,44 16 12
JlaGopatopusie padotsl (JIP) 1,34 48 36
CamocTosiTesbHasi padora 2,22 80 60
KonTakTHas camocrositensHas paboTa 0.4 0,3
2,22
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 79,6 59,7
Bua uTOroBoro KOHTpoJIs: 3a4éT Cc omeHkKoMi

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«DPuznueckass XuMHI»

1. Heap AMcOMIVIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIIOIIMX X0I0M XMMHUYECKOTO
npoiiecca, MokazaTh 00JaCTH MPHIIOKEHUS 3TUX 3aKOHOB M HAYYUTh CTYJIEHTa IPAMOTHO MPUMEHATH UX MPH
pPELIEHUH KOHKPETHBIX TEOPETHMUECKUX M TNPAKTHMUECKHUX 3a/ad, IOHSTb OCHOBHBIE KHHETUYECKUE
3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX ITPOLIECCOB U POJIb KaTainu3a Uil XMMUYECKOH TEXHOIOTUH.

2. B pe3yabTraTe u3y4eHUus JUCHUILUINHBI 00Yy4al0NIUIiCH 0JIKEH:

Obaaoams caenyoNUMI KOMIETEHIMSIMI U uHAuKatopamu ux mgoctkenus: OINK-1.2, OIIK-1.4,

OIIK-1.5, OIIK-1.7, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7

Buame:

— OCHOBHBIC 3aKOHBI (DU3UYECKON XHMHUHU, B3aMMOCBSI3b (PU3MUECKUX M XHUMHYECKHUX XapaKTEPUCTHUK
npoiiecca;

— TMIyTH ONpPEACNICHHS BAXXHEHIIMX XapaKTEPUCTUK XWMHYECKOTO paBHOBeCHsI (KOHCTAHTHI PaBHOBECHS,
PaBHOBECHOTO BBIXOJIa MPOAYKTA, CTENEHU MPEBPAIICHUS MCXOMHBIX BEIIECTB) U BIUSHUS Pa3TUIHBIX
(hakTOpOB HA CMEIIIEHUE XUMUYECKOTO PABHOBECHS;

— TEPMOJMHAMHYECKOE OIHMCAHWE CBOWCTB WJACATBHBIX M HEHJICATbHBIX PAcTBOPOB, TMOAXOABI K
HAXO0/ICHUIO MapIHUATLHBIX MOJISPHBIX BEJTMYHH KOMIIOHEHTOB PacTBOpA.

— TEOPHIO TAJIbBAHUYECKUX SIBJICHUH;

— TEOpPUH KHUHETHKHU, MYTU TEOPETUYECKOTO pacyeTa CKOPOCTEH XMMHUUYECKHX PEAKIUW M OTpaHUYEHUs B
MPUMEHUMOCTH PACUETHBIX METOIOB;
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— OCHOBHBIE YEpPThl TOMOT€HHOTO U TEeTepPOTeHHOr0 Karajau3a, NPUYUHBI YCKOPEHHS XHWMHUYECKOTO

mpolecca B IPUCYTCTBUU KaTaau3aTopa.
Ymemn:

— TPUMEHATH TEOPETUYECKHE 3HAHUS M 3KCIEPUMEHTAIbHBIE METOAbl UCCIENOBAHMS (PU3NYECKON XUMUHN
IpH pelIeHrur TpodheCcCUOHATBHBIX 3aa4;

— TpecKa3blBaTh M HAXOJIUTh ONTHMAJbHBIE YCJIOBHUS MPOBEACHUS XHMHUYECKOTO Tpollecca C IIENbIo
MOJIy4YEHUsI MaKCUMaIbHO BO3MO>KHOTO BbIX0/1a HHTEPECYIOIIETO MPOIYKTa;

— TPHUMEHSATH TEOPETUYECKHE 3HAHUS M IKCIIEPUMEHTAIBHBIE METOABl UCCICIOBAHMS (PU3NICCKON XUMUHN
JUISI pEIIeHUs BOIIPOCOB, BOSHUKAIOIIMX IIPU U3YYEHUU KMHETUKU XUMHUUECKUX PEaKIIHii;

— TIPOBOJWTH AHATU3 W KPUTHUYECKU OICHUBATH MOTyYEHHBIC SKCIIEPUMEHTANILHBIC JaHHBIE, 00001IaTh 1
nenath 000CHOBAaHHBIE BHIBO/IBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJOB (PM3UYECKONW XUMHUH ISl PEIICHUS KOHKPETHBIX
MCCJIEI0BATENbCKUX 3a/1a4;

— HaBBIKAMU OMNPEJEICHUSI COCTOSHUS PABHOBECUS W CaMOIPOU3BOJIILHOTO HAMPABICHHUS XHUMHYECKOTO
npoiiecca;

— 3HaHUSMH OCHOBHBIX 3aKOHOB (U3MYECKOM XUMHUHM JJS COAEpX aTelbHOM MHTEepHpeTanun
TEPMOJIMHAMUYECKUX PACUETOB;

— MeToJaMH ONpEJeNIeHUs TOpSAAKa U CKOPOCTH pPEaKIMH, YCTAaHOBIICHUS JIMMUTUPYIOUIEH cTaauu M
MEXaHU3Ma U3y4aeMol XUMHYECKOW peaKInu;

— HaBbIKAMH COCTAaBJICHUS TaJbBAaHMYECKHUX JJIEMEHTOB JUJIs IIeJiel ompeAeneHUs] TepMOJUHAMUYECKUX
XapaKTepUCTUK U KOHCTAHT PaBHOBECHUS UCCIIEyEeMOM peaKIny;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETHUKH, BIHSHHS PA3MIHBIX (HaKTOPOB (TEMIEpATYpHI,
JaBJICHUS, KaTaJM3aTopa) Ha CKOPOCTh XUMUYECKOM peaKinu.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI

4 cemecTp
Pa3nes 1. Xumnueckass TepMOIMHAMHKA

1.1. IlepBblii 3aKOH TEpMOJUHAMUKHI

TepMonnHaMuyeckue CUCTEMBl M TEPMOJIMHAMUYECKHE NTapAMETPhl. DKCTEHCUBHBIE U UHTEHCUBHBIE
CBOHMCTBAa cHCTeMBbl. TepMmomuHamMuueckuii mporecc. @DYHKIMM COCTOSIHHST W (YHKIHMH TpoIlecca.
BHyTpeHHsIs SHEprus U SHTAIBINS, UX CBOMCTBA. Temnora u padoTa Kak ¢GopMbl riepeaadn SHepruu. Padora
pacimMpeHus raza U mosesHas pabora. PopMyIMpOBKH MEPBOro Hauyajga TEpPMOAMHAMUKHU. B3anmmocBssb
TEIUIOTHI, PabOThl M WM3MEHEHMs] BHYTPEHHEH HHEpruM B H30XOPHOM, H300apHOM U H30TEPMUUYECKOM
nporeccax. TerIoéMKOCTh BeleCTBa — U30XOpHAs WM M300apHas, MOJApHas, yaenbHas. TermnoéMKoCTbh
UJealbHBIX Ta30B, B3aUMOCBs3b MOJISIpHBIX TemnoéMkocted Cp m Cv uaeanbHOro rasza. TernoéMKocTb
TBEPIBIX BEIIECTB M JKUAKOCTEH. 3aBUCUMOCTh MOJSIDHOW HW300apHOM TEIUIOEMKOCTH BEIIECTBA OT
TEMIIepaTypbl, IMIIUPHUUECKUE YpaBHEHUS (CTETEHHBIC PAIbl), UX MPUMEHUMOCThb. 3akoH KyOoB JleOas,
npaswio Jlrononra u Iltu. Cpeansisi m3oOapHasi TEIJIOEMKOCTh BEIlECTBA B HHTEpBAJe TEMIIEPATYP.
TemnepaTypHasi 3aBUCUMOCTh HpupaieHus sHTanbnuu Beuiectsa (Ht — Ho) npu moctosHHOM naBieHuu c
yaétoM (a3oBeIX TmepexonoB. TeroBoi 3ddekT xumuueckoro mporecca. OCHOBHOE CTaHIApTHOE
cocrosiue. CtaHaapTHbIE SHTAIBIMKU 00pa30BaHUs M cropaHus BemiecTB. [Ipumenenue 3akona I'ecca s
BBIUMCJICHHS] TEIUIOBBIX A3(P(EKTOB XUMHUYECKHX U (PU3UKO-XUMHUYECKHX IMpoieccoB. CBs3b TEIIOBBIX
3 PEeKTOB MpHU MOCTOSIHHOM O0OBEME W TPHU MOCTOSHHOM JaBICHUU. 3aBUCHMOCTH TEIUIOBOTO 3(deKTa
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peakiuu OT TeMmmeparypsl. BeiBon u ananu3 ypaBHeHus Kupxroda B nuddepenumansHol Qopme.
WnTerpupoBanue ypaBuenus: Kupxroda.

1.2. Bropoii 3aKOH TEpMOANHAMUKH.

CaMOIpou3BOIbHBIE W HECAMONPOM3BOJBbHBIE, OOpaTHMMble M HEOOpaTUMbIE, PpPaBHOBECHBIC
(KBa3uUCTaTUYECKHE) M HEPABHOBECHBIC Mpolecchl. PaboTa paBHOBECHOrO M HEPABHOBECHOT'O MPOLIECCOB.
@OopMyIUPOBKM BTOPOrO Hadajga TEPMOJMHAMUKHM. OHTPONMS KaK KPUTEPUH  HAIPABICHHOCTH
CaMOIIPOM3BOJIBHBIX IIPOLIECCOB M PABHOBECHS B M30JUPOBAHHBIX CHCTEMaX. 3aBUCUMOCTb JHTPOIHH
BEILIECTBA OT MApaMETPOB COCTOSHUs (TeMIepaTypsl, 1aBieHUs, 00beMa). Pacuer U3MeHeHus >HTPONUH B
Pa3IUYHBIX MPOLECCAX, CBA3AHHBIX C U3MEHEHHEM COCTOSHUS MACAIBHOIO rasa, a TAKXKE YUCTBIX TBEPIBIX
WIM JKUJKUX BELIECTB. VI3MEHEHHE SHTPONMHU B MPOLECCE CMEIIEHHsS HICAIbHBIX Ta30B. V3MeHeHue
SHTpONUHU Tpu (a3oBbIX mnepexonax. TemoBas Teopema Hepucra, moctymar [lnanka (Tperbe Havaio
TepMoAuHamMuKn). CraTucTudeckass MHTEpHIpeTaluss BTOPOrOo Hayaja TEPMOJMHAMHUKH, YpaBHEHHE
Bonbumana-ITnanka. Beraucnenne aOCOMIOTHOW SHTPONUM BellecTBa. Pacder M3MEHEHHMsS SHTPOIUHU B
XUMUYECKUX pPEaKIMsIX TpH Pa3IHYHbIX Temmeparypax. OO0wbenumHeHHoe ypaBHenue | u Il 3akoHOB
TepMOJMHAMUKH. DHeprus ['einpmromsia u sHeprust ['mb0ca kak KpUTEpUM HAIPaBIEHHOCTU MPOLECCOB U
PaBHOBECHS B 3aKPBIThIX CUCTEMaX. XapaKTepuUCcTUYeCKHe (PYHKIUHN. 3aBUCUMOCTb dHEpruu I enpMronbua u
sHepru ['mb6Oca OT mapamMeTpoB COCTOSHUSA. TemmepaTypHas 3aBUCMMOCTH dHepruum [ mbOca BemecTBa C
yuétoM (a3oBbix mepexonoB. Pox dasoBoro mnepexoma (mepBwlii, BTOpoii). YpaBHeHus ['u66ca-
I'enpmromnbia. Pacuer namMenenuit crangapTHeIX sHepruilt ['md6ca u ['enbMronpia B XUMUYECKUX PEAKIMIAX
IIPY pa3IMyYHbIX TEMIIEpaTypax.

CucreMpl NMEpeEMEHHOr0 COCTaBa. XMUMHYECKHM MOTEHIMAJ KOMIIOHEHTA CHCTEMBl. 3aBUCHUMOCTb
XUMHMYECKOrO MOTEHIMAJIa OT AABJICHUS W TEMIEPATypbl. YCJIOBHsS PAaBHOBECHS M CAMOIPOU3BOJBHOIO
IIPOTEKaHUs IPOLecca B CHCTEMaX IIEPEMEHHOIO COCTaBA.

1.3. Xumuyeckoe paBHOBECHE.

MatepuanbHblii 0anaHc XUMHUYECKOW peakiuu, CTENEeHb MpEeBpallleHus, XUMHUYECKas MepeMeHHasl.
VYpaBHeHUE HM30TEPMBbl XUMHUYECKOW peakiuu (m3orepmbl Bant-I'odda). Xummuueckoe cpoacTtBo. AHamm3
YpaBHEHUS HM30TEPMbl IJisl OINpPEACIICHUs] HAIMpaBICHUS CAMOIPOM3BOJBHOIO MPOTEKAHUS XUMHUYECKOMN
peakiuu OT JAaHHOTO0 MCXOJHOTIO (HEpaBHOBECHOTO) COCTOSIHMS. TepMoJMHAMHUYecKas KOHCTaHTa
XUMHUYECKOTO PABHOBECHS M SMIUPHUUYECKHUE KOHCTAHTHI xumudeckoro paBHoBecus (Ki, K¢, Ki, Kp),
YPaBHEHHUS UX CBSI3U JUIsl peaklMU B UeaIbHOM ra30Boi cmecu. KoHcTaHTBI paBHOBECHS JIJ1s1 TOMOTE€HHBIX U
TeTepOreHHBIX peakUui, HWIealbHbIX M HEHWAEaJbHBIX PEaKIMOHHBIX cHcTeM (Ha mpumepax). CmemnieHue
XUMHYECKOTO PaBHOBECHs TpH M3MeHeHuu oOmiero masneHus (T = const) U mpu 700aBICHUH B CHUCTEMY
nneptHoro raza (T = const, P = const).

Bnusnue temmneparypsl Ha KOHCTAaHTY XMMHYECKOTO PaBHOBECHS, YPaBHEHUS M300apbl U U30XOPEI
XMMHUYECKON peakuuu. BrIBoM, aHanM3 M MHTETpUpPOBAHUE HA3BAaHHBIX ypaBHEHUU Ha NMpPUMEpE YpaBHEHUS
u300apel. Pacuer cpenHero M MCTUHHOTO TEIUIOBOTO 3¢ ¢eKTa XUMHYECKUX PpEeaKIuil M3 3aBUCHMOCTH
TEPMOJIMHAMHYECKONW KOHCTAHThI PABHOBECHS OT TEMIIepaTypbl. PacueT KOHCTaHT paBHOBECHSI XUMHUYECKUX
peakiuii U3 CTaHIApTHBIX TEPMOAMHAMHUYECKUX (YHKLIUH BeIIeCcTB. BhIUMCIIeHHME KOHCTAaHT paBHOBECHUS
XMMHYECKUX PEAKIUid MO CHPaBOYHBIM JaHHBIM O KOHCTaHTaX pPAaBHOBECHS PEAaKIUH 0Opa30BaHUS
COEIMHEHNH W3 MPOCTHIX BEILECTB.

Pa3znen 2. ®a3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBEIe Nnepexoanl 1 (basoBaﬂ AauarpaMmma COCTOAHHUA NI OAHOKOMIIOHCHTHBIX CUCTEM
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da3a, KOMIOHEHT, YUCIIO cTeneHei cBoboxabl. IlpaBmiio ¢a3z ['mbG6ca. [Ipumenenne npasuna ¢as
I'm60ca nmns aHanm3a (a30BBIX PABHOBECHMH B OJHOKOMIIOHEHTHBIX CHCTeMax. Jluarpamma COCTOSIHHS
OJIHOKOMITIOHEHTHOM CUCTEeMBI, e€ (Da30BbIe MOJIS, JIMHUU U TPONHBIC TOYKH, BBHIPAKAIOIINE COOTBETCTBEHHO
onHodazHoe, AByxdazHoe U Tpexda3zHoe paBHOBecHs. HachImeHHBIH map, TemmepaTypHas 3aBUCHUMOCTH
JTaBJICHUsI HacChIlleHHOTO Mapa. KpuTuueckas Touka, KpUTUYECKOE COCTOSIHUE BEIECTBA, €T0 OCOOCHHOCTH.
BriBon n ananu3 ypaBHeHus KnanelipoHa. 3aBUCUMOCTh TEMIIEPATYpPhI MJIABJIICHUSI OT BHEITHETO JIaBJICHUS,
UHTETpupoBaHue ypaBHeHusi KiameiipoHa [jsi paBHOBecHsI TBEpAOE€ TENO - KUAKOCTb. PaBHOBecHs ¢
razoBoi (a3oii, ypaBHenne Knaneiipona-Kimaysuyca, BRIBOJ U MHTETPUPOBAHUE YPAaBHEHHUsI IS ONHUCAHMS
JUHUN UCTIapEHUs U CyOJIUMAaIliK, UCTIONb3yeMbIe nonymeHus. OnpeaeneHne KOOpaAuHaT TPOHHON TOUKH.

2.2. Onpenenenue TepMoIuHAMUYECKHX (PYHKIUH mporiecca (pa3oBoro nepexoza

IIpumenenue ypaBHeHust Knanelipona-Knaysmyca mist pacuera M3MEHEHUS TEPMOAMHAMMUYECKUX
¢ynkunii npu (hazoBBIX MpEBpalICHUsAX. B3aMMOCBSA3b SHTAIBNMNA IJIaBICHHS, WCHAPEHUS] M BO3TOHKU B
TPONHOM Touke. DMnupudeckoe npasuiio TpyroHa.

Pasznea 3. TepmoauHaMuveckasi TEOpUsi paCTBOPOB
3.1. OCHOBBI TEPMOJIMHAMUKHU PAcTBOPOB. [lapunaibHbIe MOJIbHBIE BETUYHUHBI

Knaccudukanmm pactBopoB. I[lapumanbHple MOJISIpHBIE BeIWYHMHBL YpaBHeHus [ uO6ca-/lrorema
(BBIBOA M aHANIM3). MeToibl onpeaeneHus NapuuaIbHbIX MOJIIPHBIX BEIHMUMH (METOJI KacaTeabHBIX U METO]
oTpe3KoB). OTHOCUTENbHBIE MaplUUaTbHbIE MOJSPHBIE BEIHMUYMHBI (MApLUAIbHBIE MOJIApHBbIE (DYHKIHH
cMmemenus). TepMoanHaMuueckue QyHKIUU CMEIICHUS.

3.2. TepMOAMHAMHMUYECKOE ONMCAHUE UI€ATbHBIX U HEUJEABHBIX PACTBOPOB

WneanbHble (COBEpIIEHHBIE) pPACTBOPbl. XHWMUYECKUH IIOTEHLMAA KOMIIOHEHTa HAEAIbHOTO
pactBopa. TepMonuHamMudeckue GyHKIIMA CMEIICHUS JIsl UACAIbHBIX PacTBOpOB. PaBHOBecHe "HieanbHbBIN
pactBop-map", 3akoH Payms, rpadudueckas wHTepnperanus 3akoHa Paynsa. [lpenensHo paszbaBieHHBIE
pactBOpbl, 3akOoH ['eHpu. YpaBHEHHME XMMHUYECKOrO IMOTEHUMana Il PACTBOPUTENS M PAaCTBOPEHHOTO
BenlecTBa. HewuneanbHble (peasibHblE) pPacTBOPHI, MOJOKUTEIbHBIE M OTPHUIATEIbHBIE OTKJIOHEHUS OT
uaeanbHOCTH (0T 3akoHa Payns). CraHpmapTHblE COCTOSIHMSI KOMIIOHEHTOB pacTBopa. CHMMETpUYHas U
HECUMMETpPUYHAsl CUCTEMBI CpaBHEHUs. PacyeT akTHBHOCTEH 1 pallMOHANBHBIX KO3()PHUIIMEHTOB aKTHBHOCTH
KOMIIOHEHTOB pacTBopa. TepMoaMHaAMHUYECKHe (YHKUMU CMELICHHUS [UIS HEUACaIbHBIX PacTBOPOB.
3aBUCUMOCTh AKTUBHOCTH U KOA((HUIIMEHTA aKTUBHOCTH KOMIIOHEHTA OT TEMIIEPATyphl U IaBJICHUSI.

3.3. KonuraTuBHBIE CBOMCTBA Pa30aBICHHBIX PACTBOPOB HEJIETYUHUX BEIIECTB B JIETY4YEeM PACTBOPHUTEIIEC

Konnurarushsle cBoiicTBa pa30aBIeHHBIX PACTBOPOB HENETYUYHUX BEUIECTB B JIETYUUX PACTBOPUTEIAX
(moHMKEHHE HaBJICHUS HACBIIICHHOTO Mapa pacTBOPHUTENsS HaJ PAacTBOPOM IO CPaBHEHHIO C YHUCTHIM
pacTBOpUTENIEM, MOBBIIIEHUE TeMIEepaTyphl Hayala KUIEHUS U TMOHIKEHUWE TeMIepaTypbl Haudaia
OTBEpJIeBaHUs paCTBOPOB, OCMOTHUYECKOE J1aBlieHuE). DOYJUTHOCKONUYecKasi U KpUOCKOIMMYECKast KOHCTAHThI
pacTBopuTend. BpIBOJ ypaBHEHMs, CBSA3BIBAIOILIEIO IOHMKEHUE TEMIEpAaTypbl Hadajla OTBEPAEBAHUS C
KOHIIEHTpauueil pactBopa. OcMoc, OCMOTHYECKOE JaBiieHHe, oOpaTHbeId ocMoc. Vcmonb3oBaHue
KOJUIMTaTUBHBIX CBOMCTB Ul OINpPEAEIEHUS MOJSPHOM MacChl, CTENEHM AMCCOLMALMM WIM CTEIEHU
accolMaluy pPaCTBOPEHHOT'O BEILIECTBA.

Pa3znen 4. ®a3oBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaX

4.1. PaBHOBECHE «KUJIKUI PACTBOP - HACBIIICHHBIN MTap» B JBYXKOMIIOHEHTHBIX CUCTEMaX.
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JlnarpaMMBbl <«(1aBJICHHE-COCTaB», «TEMIIEPAaTypa-COCTaB», «COCTaB I1apa-COCTaB KUIAKOCTH» UL
U/ICTbHBIX M HEHJCAIBbHBIX pacTBOpoB. IIpuMeHeHne mpaBuia (a3 K HUCCIEAOBAHUIO TUArpaMM. 3aKOHBI
I'n66ca-KonoBaioBa. A3zeoTponusi, TEPMOAMHAMUYECKOE YCIOBUE TOYKM azeoTpoma. [IpaBuio peryara.
OU3NKO-XUMUYECKHE OCHOBBI pa3esICHUS KUAKHX CMECeil MeToJaMH MEPETOHKU U PEKTU(DHUKAIHIH.

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

TepMmudecknii aHanu3, KpHUBBIE OXJIXKICHHUS, MOCTPOCHUE IUArpaMMbl IIIABKOCTH MO KPHBBIM
oxyaxaeHnsi. CHCTeMBI C OTpaHUYEHHON W HEOTPaHHMYCHHOW PAaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
cocrossanu. M3omopdusm. Tumbl TBepABIX  pacTBOpoB. JlmarpaMMbl — IJIAaBKOCTH  HM30MOPGHO
KPUCTAJUIN3YIONIUXCST BEIIECTB. JparpaMmbl IIaBKOCTH CHCTEM C OTPaHMYEHHOW pacTBOPUMOCTHIO B
TBEPIIOM COCTOSIHUM. OBTEKTHYECKOE M MEpUTEKTHYecKoe paBHoBecus. OrmpeneneHue cocTaBa
IBTEKTHUYECKON JKUAKOCTH MOCTpPOCHHEM TpeyrosibHuka Tammana. IIpumenenue mpasmia a3 I'm60ca k
UCCIIEIOBaHMIO (Da30BbIX paBHOBECHUH.

5 cemect

Pa3znea S. PacTBOpbI 3JIeKTPOJIUTOB
5.1 PacTBOpPBI 37IEKTPOJIUTOB B CTATUYECKUX YCIOBHSIX

TepMoauHaMuYecKOe ONMCaHUE CBOWCTB PAacTBOPOB IEKTPOIUTOB. AKTUBHOCTU U KO3()(DUIIUEHTHI
aKTUBHOCTH D3JICKTPOJIMTA U HMOHOB B pacTBOpEe, CpeAHHME HOHHbIE KO3((UIMEHTHl aKTUBHOCTU. CBA3b
AKTUBHOCTH 3JIEKTPOJIMTA CO CPEIHEH NOHHON aKTUBHOCTBIO M KOHLEHTpanuen aiekrpoanra. MoHHasa cuia
pactBopa. IIpaBuno wnoHHON cuibl. OCHOBHBIE IIOJIOKEHUS 3JIEKTPOCTATHUECKON TEOPUM CHIIBHBIX
anektponutoB Jlebas-Xiokkens. Ilpenensubiii 3akoH [lebas-X1oKKens, BTOpOe M TPEThE MNPHOIMKEHUS
TEOPHH, TpapUUECKOe MPEACTABICHUE 3TUX 3aBUCUMOCTEHA.

5.2 PacTBOpBI 2JIEKTPOJIUTOB B JUHAMUYECKHUX YCIOBHUSIX

[IpoBognuku 3nekTpudeckoro Toka I u Il pona, noHHAs ¥ AIEKTPOHHAST MPOBOAUMOCTD. Y A€NbHAs,
MOJIIpHasi U SKBHUBAJIECHTHAS 3JIEKTPUYECKHE IMPOBOJUMOCTH, B3aHUMOCBS3b MEXAY HUMHU. 3aBUCUMOCTH
YACIBHOM W MOJISIPHOM SJIEKTPUYECKOW MPOBOAUMOCTEM OT KOHLEHTPAIMU, TEMIIEPATYphl U MPUPOIBI
pactBoputensa. CKOpOCTh U TOJBMXKHOCTD (20CONIOTHASI CKOPOCTH JBM)KEHUS) HOHOB. 3aKOH HE3aBUCHUMOTO
JBIDKEHUS HOHOB (3akoH Kombpayma). [IpenenbHbie MONSIPHBIE AJIEKTPOIMPOBOJHOCTH HOHOB. DcTadeTHBIH
MEXAHMU3M IIepeHOca D3JIEKTPUYECTBA HOHAMU THUJPOKCOHUS M THApPOKCWIAa. Yucna nepeHoca HOHOB.
DJEKTPONPOBOAHOCTh PACTBOPOB CHIIBHBIX 3JIEKTPOJIMTOB, YpaBHEHHE KOPHS KBaJpaTHOTo (ypaBHEHHE
Konbpayma). [IpumeHeHre TEOpuUU CHIBHBIX 3JIEKTPOJIUTOB JUIsl OOBACHEHUS 3JIEKTPO(POPETUUECKOTO U
penakcanoHHOT0 3P GEKTOB CHIXKEHUS 3JIEKTPOIPOBOAHOCTH. BinsiHMe mosel BHICOKOM HAMPSKEHHOCTH U
BBICOKOM YacTOThl TEPEMEHHOr0 TOKa Ha 3JEKTPONPOBOAHOCTH PACTBOPOB. METOAMKH H3MEpeHus
3EKTPONPOBOAHOCTH. KOHIyKTOMETpHUUECKOe OIpe/esieHHe CTENeHH M KOHCTaHThl TUCCOLMALNU CIadbIX
JJIEKTPOJIUTOB, TEIUIOTHI, HHTponuu u HHepruu [uOOca mpouecca AMCCOIMALMM, PACTBOPUMOCTH
MaJIOpacTBOPUMBIX COEIMHEHUH.

Pa3znen 6. JaexkTpoxumMuyecKkne CHCTEMbI (11e1N)

6.1 3/1C u sneKTpoAHbIEC TOTEHIUAIBI
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DneKkTpoxuMH4eckue cucteMbl (1enu). Bo3HMKHOBEHHME CKayka MOTEHIMAlla Ha TpaHUlle pasjena
npoBoaHukoB I u II pona. JIBOHHON 37I€KTpUYECKHM CIIOM. DJIEKTPOXMMHUYECKUI NOTEHLUAN, TrajJlbBaHM-
noreHnuan. OOpaTuMble JIEKTPOABI W OOpaTUMBIC  SICKTPOXMMHYECKHE IemH  (DJIEMEHTHI).
DNEKTPOABUKYIIAs CHJIa TalbBAHUYECKOTO AJIEMEHTA, YCIOBHBIM AJICKTPOJHBIN MOTEHIHAN (MOTEHIIMAT B
BofopoaHoH mikane). Cesa3b D/[C ramrpBaHMYECKON IIENH ¢ AICKTPOIHBIMU MOTeHITManamu. [IpaBuio 3HakoB
OJIC ¥ 3AeKTpOAHBIX MOTEHUHAIOB. TepMoAMHAMHUYECKAs TEOpHs rajJbBaHUYECKUX SBJICHUWA. BbIBOI U
aHanmu3 ypaBHeHuss HepHcra, BbIpaxaromero 3aBucUMOCTh OJIC TallbBaHMYECKOTO 3JEMEHTa OT
AKTHBHOCTEH  KOMIIOHEHTOB  JJICKTPOJHOW  peakiuu. YpaBHeHue ['ub0Oca-I'empMrombma  juist
SJIEKTPOXUMHUYECKHX CcUCTeM. 3aBUcUMOCTh JJIC rajbBaHUYECKOTO JJIEMEHTa OT TeMIEepaTyphl.
Knaccudpukanust 3JIeKTpOIOB: 3JEKTPOABl TEPBOTO M BTOPOTO pOJa, Ta30BbIe, OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE. YpaBHeHHe HepHceTa /uisi mOTEeHIMAaIa 31eKTPOI0B BCEX BUJIOB.

6.2. anpBaHNYECKUE DIIEMEHTEI

Tunel raapBaHUYECKUX IJIEMEHTOB: XUMHUYECKHE, KOHIICHTPAIMOHHEIE, C IEPEHOCOM, 0e3 TiepeHoca.
Juddy3noHHbI TOTEHIMAN, MEXaHM3M BO3HHUKHOBEHHS M METOJAbl €ro YCTpaHeHHs (CBEACHHS K
MUHUMaJIbHOW BenuuuHe). Mertoguka um3Mepenus DJIC W 2NEKTpPOIHBIX MOTeHIManoB. [IpuMeHeHune
NOTEHUUOMETPUM JUISI  ONPEIEICHUS TEPMOAMHAMUYECKHX XAapaKTEPUCTUK XUMHUYECKHUX PEaKILHii,
NPOTEKAIOIUX B TaJlbBAaHWYECKOM I€NH, KOHCTAHT XUMHUYECKOTO pPAaBHOBECHUS, AKTUBHOCTEH U
KOX(P(UIIMEHTOB ~ aKTUBHOCTU  JJICKTPOIHWTOB, pH  pacTBOpoB, TMPOU3BEACHUS  PACTBOPUMOCTHU
MaJIOPaCTBOPUMBIX COEAUHEHUI. XUMHUYECKHE UCTOUHUKH TOKA.

Pa3gen 7. XuMnueckasi KHHETHKA
7.1. ®opManbHasi KHHETHKA

TepMmoauHamMuueckass  BO3MOXHOCTh  Ipollecca M €ero  mpakThyeckas  (KWHETHYecKas)
OCYIIECTBUMOCTD. [IpenMer u 3agaun XUMUIeCKO KMHETUKA. OCHOBHBIC TTOHATHSI (POPMATTLHON KUHETHUKH:
CKOPOCTh XUMHYECKOW PEaKIMH, MOJEKYISIPHOCTh, YaCTHBIA W OOmMi mopsgok. OCHOBHOW TOCTYiaT
XUMUYECKON KMHETHKH, KUHETHYECKOE YpPAaBHEHUE CKOPOCTH peakiuu. KoHCTaHTa CKOPOCTH XMMHUYECKOMN
peaKkiu, pa3MEPHOCTh KOHCTAHTBI CKOPOCTU. METOMbl ONpeneneHus CKOPOCTe XUMHUYECKHUX DPEaKIUM.
[Ipocteie (37meMeHTapHBIE) U CIOXKHBIE peakiuu. KHHETHKa TMPOCTHIX U (OPMAIBHO TMPOCTHIX
OJIHOCTOPOHHHUX TOMOTEHHBIX peakuuid. Peakuuu nepBOro, BTOPOrO U  TPEThErO0  MOPSIKOB.
Juddepennmanbaas u UHTErpanbHas (OpMbl KHHETHYECKUX YpaBHEHUH, KWHETUYECKHE KpuBbIe. JInHeiHoe
MPEACTABICHNE KUHETUYECKUX KPUBBIX ISl PEaKUUH pPA3IM4YHBIX MOPSAKOB. Bpems mosynmpeBpalleHus.
Peakuuu nyneBoro nopsiaka. Meton u36sitka (n3osauun) OcTBanbpia ONpeaesieHNs YaCTHBIX MOPSAIKOB MO
COOTBETCTBYIOIIEMY peareHTy. [uddepeHunanbHble U HHTETPAIbHBIE METOABl ONpEIeNieHUs TMOopsaKa
peakuuu. Pasznuune KOHUEHTPAlMOHHOIO W BpPEMEHHOro mnopsakoB. Cnoxsbele peakuuu. IIpuHuun
HE3aBHCHMOI'0 TPOTEKaHUsl 3JIEMEHTapHbIX peaknuil. OOpaTuMble M MapajjlelibHble peaklUuud IEepBOro
nopsinka. JluddepeHnnanbHbie YpaBHEHHS, OMUCHIBAIONINE CKOPOCTH 3THX PEAKIUi, UX MHTETPUPOBAHUE.
Kunernueckue kpuBble ISl KaXIOTO U3 pearupyromux BemiecTB. [locnepoBarenbHble peakiuu 1-ro
nopsinka. Cuctema mguddepeHINATbHBIX YpaBHEHUH, OMNMCHIBAIOIIUX KHHETUKY TIOCIEI0BATEIbHBIX
peakiuii. Kunernueckue ypaBHEHUSI U KHHETUYECKHUE KPHUBBIE JJI BCEX YUYACTHUKOB peakuuu. Bpems
JOCTH>KEHUS! MaKCHUMAJIbHOM KOHUEHTPAMM MPOMEXYTOYHOIO BEIIECTBA. 3aBUCHUMOCTh MAaKCHUMAalIbHOM
KOHILICHTPAllU! MPOMEXYTOYHOIO BELIECTBA OT COOTHOLIEHMS KOHCTAHT CKOPOCTEH OTAENBbHBIX CTaAHil
MOCJIEA0BATEIbHON peakiuu. [[puHInN TUMATUPYIOMIEH CTaANU MOCIIEI0BATEIbHON XUMUYECKOU PEaKIUU.
CranuoHapHbId  pEeKUM TPOTEKAHUS TIOCIEAOBATENbHBIX peakuuil. MeToa  KBa3HCTAallMOHAPHBIX
KOHIIEHTpalui, o0nacTh NpUMEHEHUs. BnusHue TemmepaTrypbl Ha CKOPOCTh XHMHUYECKON peakilnw,
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npubimkenHoe npaswio Baut-I'odda. YpaBHenue Appenuyca B quddepeHIHaaIbHON U HUHTErpabHOM
dopme. DddexTuBHAS HSHEPrus aKTUBAUUM M TMPEIAIKCHOHEHIMAIBHBIA MHOXHTENb, METOABl UX
OTIpeIeNIeHNUs U3 KCIIEPUMEHTAIBHBIX TAHHBIX.

7.2. Teopuu XUMHUYECKON KUHETUKHU

Teopust aktuBHBIX (OuHapHBIX) coyaapennit (TAC). CkopocTh peaknuy Kak YMCIO CTOJKHOBEHUU
AKTHUBHBIX MOJICKYJ B €IWHHUIY BpeMeHU. KoHCTaHTa CKOpPOCTH OMMOJICKYJIApHON peakiuu. Pu3nuecKuit
CMBICT TMPEAPKCIOHEHUMATbHOIO MHOMUTENSI W HHEPruM aKTHBAIlMM B paMKaX TEOpUHM aKTUBHBIX
coyaapenuii. Crepuueckuil akTop, HEOOXOIUMOCTh €T0 BBEACHUS B KHHETHYECKOE YpaBHEHUE PEAKIIHHU.
JlocToMHCTBa M HEJNOCTAaTKW TEOPUU AKTHUBHBIX COyJapeHui. MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX
peakuuii B pamkax TAC, cxema Jlunpemana. lcTonkoBaHuME TIpUYMH H3MEHEHMS TOpSAKa
MOHOMOJIEKYJISIPHOU peaKIuy MpU U3MEHEHUH JaBICHUSI.

Teopuss mepexomnoro cocrosiHus (aktuBupoBaHHOro kKomruiekca) (TIIC umu TAK). OcHoBHBIE
nonoxxkeHus TIIC, kuHermyeckas cxema peakuuu. [IoBEpXHOCTh MOTEHUMAIBHON IHEPIHMM, KOOpAMHATA
peakiuyu, MyTh peakUuh. AKTUBUPOBAHHBIM KOMIUIEKC M €r0 CBOWMCTBA, MCTHUHHAs YHEPrUs aKTHBALUU.
CKopocTh peakuu — CKOPOCTh pacnaja akTUBHPOBAHHOTO KOMILIEKCa (CKOPOCTh €ro MPOXOXKAEHUS Yepes
noTeHIMANBHBI Oapbep). KBazurepmomumnamuueckass gopma ypaBHenus TIIC, sHTampnus ¥ SHTPOIHUS
aKTHBAIlMH, TPAaHCMHUCCHOHHBIA Kod(dduiment. CBs3b OHTAIBIUM aKTUBAUK C  dPPeKTUBHOM
(9KCTIEpUMEHTANILHOI ) SHEPTUEH aKTUBAIUH.

7.3. ®OTOXMMHUYECKHUE U IIEMTHBIE PEAKIIUI

@OTOXMMHUYECKHE  pPEaKLUUH, TNEpBUYHBIE U  BTOPUYHbIE  (OTOXUMHYECKHE  IMPOIECCHI.
@otomucconmanuss U poronus. Poroduznueckue (AE3aKTHUBALMOHHBIC) MPOLECCHl NpPU MOTJIOMIECHUH
u3nydeHus. 3akonsl potoxumun: I'porryca-/Ipenepa u Ditnmreitna-1Itapka. KBanToBsiii Beixoa. Kunernka
MPOIIECCOB,  MPOMCXOIAIMMX €  ydacTueM  (OTOBO3OYKIEHHBIX  MOJeKyn.  CeHCHOMIM3aTOpHI,
CencubunusupoBaHHble GporoxuMuyeckue peakuuu. OCHOBHbIE pa3inuus peakuuid ¢ GOTOXUMHYECKUM U
TEPMHUUYECKUM HHUIUUpOoBaHUEM. DOTOXMMHUECKHE MTPOLIeCChl B aTMocdepe, POTOCHHTES.

[lenubie peakuuu. [Ipumepbl peakiuii, TPOTEKAIONIUX MO MEMHOMY MeXaHu3Mmy. OCOOEHHOCTH H
OCHOBHBIC CTaIUM IEMHBIX peakiuid. MexaHu3Mbl 3apOXKACHUS, Pa3BUTHUS U OOphIBa Lemnei. JInHelHblil u
KBaJpaTUYHBIA OOpHIB Leneil. 3BeHO Lemnu, JuiMHa nend. HepasBeTBIeHHbIE W Pa3BETBJICHHBIC ICIHbIC
peakuuu. KuHeTnka Hepa3BEeTBIEHHBIX LENHBIX peakuuid. CTaauu pa3BETBICHHOM LIEMHON peakluu.
BepostHocTh 00pbIBa M pa3BeTBICHHS LeNU. Pa3BuThe pa3BETBICHHBIX LEMHBIX peakluid BO BpEMEHH,
CTAallMOHAPHBIA U HECTALIMOHAPHBIM PEKMMBI TeUeHHs peakuuu. [IpenenbHble sSBIECHHS B PA3BETBIEHHBIX
peakmusax. HwkHMI W BepXHHMA mpenenasl BOCIIaMEHEHWs (B3phIBa) IemHOW peakiuu. [lomyoctpoB
BOCIUJIAMEHEHUS.

Pa3nen 8. Karanus

I'oMOreHHbIN U reTeporeHHbI Katanus3. ABTokaTanus. OCHOBHBIE 3aKOHOMEPHOCTH KAaTaTUTHUECKUX
peakuuii. BinsiHue xaranu3atopa Ha TEPMOJAMHAMUYECKUE M KUHETHUYECKHUE XAPAKTEPUCTHUKH XMMUYECKUX
peakiuii.  CelneKTUBHOCTb  JEHCTBUS — KaTaim3aTopa. KaramuTuyeckas  aKTHUBHOCTb,  yZA€JIbHas
KaTaJINTUYECKasi aKTUBHOCTh. ['OMOreHHbIi Katanu3. CIUTHBIA U pa3/iebHbI MEXaHU3MbI KaTATUTHYECKUX
peaKiuii, SHEPreTUYECKHe TuarpaMMbl B3aWMOJICHCTBUS peEareHToB C Karaiau3zaropoMm. OOmmi u
cnenupuYecKuii  KUCIOTHO-OCHOBHBIM  KaTanu3. OQ¢eKkTuBHAas KOHCTAaHTa CKOPOCTH  PEaKIuH,
KaTaJIn3UPYEMOI BEIECTBAMHM C KMCIOTHO-OCHOBHBIMH CBOMCTBaMU. KaranmuTtnueckre KOHCTaHTbI CKOPOCTH

peakuuu. ['ereporennbiil karain3. CKOPOCTh T€TEPOr€HHO-KAaTATUTUHYECKON peakuu. THUIbl reTepOreHHbIX
48



KaTaJIn3aTOpOB. 3aKOH JEHCTBYIOIIMX NoBepXHOcTeH. Poib amcopbuumum B TeTepOreHHOM TpoIlecce.
Kunernka rereporeHHO-KaTAIMTHUECKUX peakuuil, He JIuMUTHpYeMbIX muddysueit. OtpaBrnenue
KaTaJIu3aToOpoB.

4. O0beM yueOHOM JUCUUIJIMHBI

C
Bcero cMeCTP
. 4 5
Bun yuebnoit pabotbl A A A
3E Kal. 3E Kal. 3E Kal.
q. 4. 4.
OO6mast TpyA0eMKOCTh TUCIUTLTHHBI 14 504 7 252 7 252
KonTakTHasi pabora — ayIMTOPHbIE 5,34 192 2,67 96 2,67 96
3aHATHSA:
Jlexuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3austus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusie padotsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 240 3,33 120 3,33 120
[ToaroroBka K J1abopaTopHBIM paboTam 120 60 60
KoHnrtakTHas camocTosTenbHas pabota 6,66 - 113 - 113 -
CamocTrosiTenbHOE U3YUECHHE Pa3/IeNIOB 120 60 60
JTUCIUTUTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpoMexkyToO4Hast 0.8 04 04
aTTecTanus 2 1 1
[ToaroroBka k 3K3amMeHy 71,2 35,6 35,6
Bua uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Cemectp
Bcero
. 4 5
Bun yuebHOM paboThI N N N
3E CTp. 3E CTp. 3E CTp.
q. 4. 4.
O611ast TpyA0€MKOCTh IUCHUTIIHHBI 14 378 7 189 6 189
KonTakTHasi pabora — ay1MTOPHBbIE 5,34 144 2,67 7 2,67 7
3aHATHSA:
Jlexuuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3anustus (113) 1,78 48 0,89 24 0,89 24
Jlabopartopusie paboTs (JIP) 1,78 48 0,89 24 0,89 24
CamocTrosiTesbHasi padora 180 3,33 90 2,33 90
[ToaroroBka k 1abopaTopHbIM paboTam 90 45 45
KonraktHas camocrositensHas pabora 6,66 - 333 - 333 -
CaMocTosTeTbHOE N3YUeHUE Pa3/IeIoB 90 45 45
JUCIUILTAHBI
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Buabl koHTpOJIA:

IKx3aMeH 2 54 1 27 1 27
KonrtakTHas pabora — mpOMEKyTOYHas 0.6 0.3 0.3
aTrTecTanus 2 1 1
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaNuA padoyell MPOrpaMMbl JUCHUIJIMHBI
«Kojmonanasi XuMus»

1 Heas aucUMIUIMHBI — TpuoOpeTeHHe oOydJaronumucs 0a30BBIX 3HAHUKW B 00JacTH
TEPMOJAMHAMHUKHN MOBEPXHOCTHBIX SIBJIEHUI M CBOWCTB JUCHEPCHBIX CUCTEM M IOJYyYEHHE YMEHUH B YacTH
UCIIONIb30BAaHUSl JTUX 3HAHUM MpPH HCCIENOBaHUHM, MPOEKTUPOBAHMM U CO3JaHUU PEAIbHBIX CHCTEM,
SIBIISTFOLIMXCS B OOJIBIIMHCTBE CJIy4aeB AUCIEPCHBIMHU.

2 B pe3yabTaTe H3yuyeHHUs JTUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obnadamye cleayOMUMI KOMIIETCHIIMAMU U UHIMKATOPAMH UX JTOCTHUKECHUS:

OIlIK-1.2; OIIK-1.4;, OIIK-1.5; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4;, OIIK-3.5; OIIK-3.6;
OIIK-3.7.

3namo:

— NMPU3HAKU 00BEKTOB KOJUIOMIHOW XUMUH U UX KIacCU(UKALIUIO;

— OCHOBHBIE TTOHSTHS M COOTHOIICHUS TEPMOJUHAMHUKHU MOBEPXHOCTHBIX SIBJICHHUM (TEpMOAMHAMHKA
IIOBEPXHOCTHOTO  CJIOS;  aAre3us, CMauMBaHME W  pacTEKaHWE O KUJIKOCTEM; JIUCHEPCHOCTh U
TEPMOJIMHAMHUYECKHE CBOMCTBA TEJ; afCcOPOIUs ra30B U MapoB, aIcCOPOLIHSI U3 PACTBOPOB);

— OCHOBHBIC TEOPUU PUBNIECKON afcopOInu;

— OCHOBHBIE  MPEJACTaBJICHUS O CTPOEGHUU JBOMHOIO  AJIEKTPUYECKOTO  CIOs;  IPUPOIY
IIEKTPOKMHETUYECKOIO IOTEHLINAA;

— OCHOBHBI€ JIEKTPOKUHETHYECKHE SBIICHUS;

—ycnoBus  mpuMeHUMocTH  3akoHa  (Crokca; 3akoH  OWHmTeliHa —  CMOJYXOBCKOTO,
rurcoMerpuueckoe ypapHenue Jlammaca;

— IPUPOAY CENMMEHTALMOHHOM M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOWMCTBA PacTBOPOB
ITAB kak muoHuIBbHBIX CHCTEM; OCHOBHBIC TOJI0keHUsT Teopuu JIJIDPO; nmpuuuHbl 1 0COOEHHOCTH OBICTPOI
Y MEJUICHHOW KOAary Iy, KOHIICHTPALIMOHHON U HEUTPAIU3ALMOHHON KOaryJIsLuH;

— TUIIBl CTPYKTYP, BO3HMKAIOUINE B JUCHEPCHBIX CHCTEMax, MPUYMHBI U YCIOBUS UX 00pa3oBaHUS;
KJIacCU(UKALMIO TUCHIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOWCTBAM.

Ymemn:

— PacCUUTHIBATh MapaMEeTPhl, KOTOPHIMU XapaKTEPU3YIOT JUCIIEPCHOCTD;

— NPOBOJUTH  pacyeThl C  HCIOJIb30BAHHEM  OCHOBHBIX  COOTHOIIEHHUH  TEPMOIMHAMHKHU
MOBEPXHOCTHBIX SIBJICHUIA;

— paccuUMUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPHI;

— paccuUMTHIBaTh BEIMYMHY ANIEKTPOKMHETUYECKOIO IMOTEHIHMala 10 JaHHBIM 3JIEKTpOOCcMOca U
anekTpodopesa;

— pacCUMTHIBATh HUHTETPAIbHYI0 U IuddEepeHIMATbHYI0 KpPUBBIE paclpeleleHUs] YacTUIl II0
pa3mMepam;

— PacCUUTHIBATh U AaHATU3UPOBATH MOTEHIIUATbHBIE KPUBBIEC MTAPHOTO B3aUMOICUCTBUS YaCTHII;

— paccUMTHIBaTh U U3MEPATDH BI3KOCTh TUCIEPCHBIX CUCTEM.

Braoemw:

— MPECTABICHUSMHU O POJIU IOBEPXHOCTHBIX SIBJICHUN U AUCIIEPCHBIX CUCTEM B TEXHUKE U MIPUPOJIE;

— METOZaMH U3MEPEHUS TOBEPXHOCTHOTO HATSKEHUS, KPAEBOI'0O yIJIa;

— 3HAHUSIMU O METOJIaX U3MEpPEHUs aJIcOPOLUHU U YAEIbHOMN MOBEPXHOCTH;

— 3HAHUSAMU 00 YCIIOBHSIX IPUMEHUMOCTHU ypaBHEHUs | enbMrosbia — CMOIIyXOBCKOTO;

— METOJaMH ONpPEeICHUS FIEKTPOKUHETUYECKOTO MTOTEHIINANIA;

— METOJOM CEAMMEHTAllMOHHOTO aHAJIN3a;
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— METOJAMH ONPEIEICHUS KPUTHIECKOW KOHIIEHTPAIIMU MUIIEIITIO00pa30BaHus;

— METOJaMH HUCCIIeIOBaHUSI KUHETUKU KOaryJslny;

— METOJIaMH U3MEPEHUS U aHAIN3a KPUBBIX TCUCHHUSI.

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pasoen 1. Ilpeomem u npusnaxu o6vexmoe KOJN0OUOHOU XUMUU.

Konnonnnas xumus — Hayka O MOBEPXHOCTHBIX SIBICHMSIX M AMCIEPCHBIX cuctemMax. OCHOBHBIE
MOBEPXHOCTHBIC SBJICHHUS: aAre3usi 1 CMAaYMBAHKE, KATWUIIPHOCTD, aACOPOLINS, STIEKTPHUSCKUE SIBICHUS HA
MOBEPXHOCTAX U JIp.

OcHOBHbIE TPHU3HAKU JUCIEPCHBIX CHCTEM — [ETePOreHHOCTh M AMCIIEPCHOCTH; MOBEPXHOCTHAS
DHEprusi; KOJMYECTBEHHBIC XapaKTEPUCTUKHU OucnepcHOCTH. Krimaccudukarus IUCTIEPCHBIX CHUCTEM TIO
arperaTHOMY  COCTOSIHMIO  JucriepcHod  (a3sel  w  mucniepcuoHHOM — cpenbl.  Kiaccudukamms
CBOOOTHOUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUI[ U 0 B3aUMOJICHCTBHIO MEXAY AUCIICPCHOHHOM cpenoi
U quctiepcHor ¢azoi. Poibk MOBEPXHOCTHBIX SIBJICHUHN U JUCTIEPCHBIX CUCTEM B IMPUPOJIC, MPOMBIIIIICHHOCTH
Y, B YaCTHOCTU, XUMUYECKON TEXHOJIOTHUHU.

Pazoen 2. Tepmoounamuka nosepxHoCmHvIX s61eHUlL.

OO0mas xapakTepuCTUKa MMOBEPXHOCTHOM sHepruu. [loBepxHOCTHAS SHEPTUs B O0IIeM ypaBHEHUH |-
ro W 2-ro HavyaJ TepPMOJWHAMHUKHU. [IOBEpXHOCTHOE HATSIKEHHE KakK Mepa sHepruu [ mb6ca mMexdazHoM
noBepxHOCTH. [IOBEPXHOCTHOE HATSIKEHHE - XapaKTePUCTHKA MPUPOJBI COMpHUKacarommxcs (a3 U ux
B3auMoieicTBUsA. CBOMCTBA MOBEPXHOCTEH JKUIKUX W TBEPABIX Tell. YpaBHeHUe ['nb6Oca-I"enpMmromnbma aist
BHYTPEHHEH YIENbHOW MOBEPXHOCTHOW »HHEpruu (TMOJHOM TOBEPXHOCTHOM SHEpruu). 3aBUCHUMOCTD
SHEPreTUYECKHUX MapaMeTpoB MOBEPXHOCTU OT TeMmeparypsl. [Iporeccsl caMonpon3BOIBLHOTO YMEHBIIECHUS
IIOBEPXHOCTHOM YHEPIUH.

AncopOuust 1 MOBEpXHOCTHOE HaTskeHHe. CBs3b BEJIMYUHBI a[ICOPOIMH C MapaMeTpaMu CHCTEMBI:
U30TepMa, U30MHMKHA U H30cTepa agcopounu. Meron n3osITkoB ['106ca. @yHIaMeHTaIbHOE aICOPOLIMOHHOE
ypaBHeHue ['m66ca. 'm66coBckas amcopOums. YactHoe BbpakeHune ypaBHeHHs [160ca. [ToBepxHOCTHO-
AKTUBHBIE U MIOBEPXHOCTHO-UHAKTUBHBIEC BEIIECTBA.

Anre3us, cMauyMBaHUE W pacTeKaHUE JKUIKOCTEeH. Aare3ust u kore3us. [Ipupoma cun mexdaszHoro
B3auMoJieiicTBusa. YpaBHeHue [ionpe ans pabotsl aaresun. CmaunBaHue u KpaeBod yrous. 3axoH HOwra.
Ces3p paboThl aare3uu ¢ kpaeBeiM yriaom (ypaBHenuwe Jlrompe-FOnra). JImodunpabie u mmodoOHBIC
MOBEPXHOCTH. MeTobl ONpeAeNieHUs] KPaeBbIX YIIIOB. BiusHUE MOBEPXHOCTHO-aKTUBHEIX BemlecTB ([TAB)
Ha cmaunBaHue. Pacrekanue xuakocteil. Koaddurment pacrekanus mo [apkuncy. Dddext Mapanronu.
MexdazHoe HATsDKEHHUE Ha TPaHUIE MEXKIY B3aMMHO-HACHIIICHHBIMH KUJIKOCTSIMU U TIPAaBUIIO AHTOHOBA.
[TpakTHyeckoe 3HaYeHHEe afre3uu, CMaulBaHUsI U PaCTEKaHMUsL.

JlucriepcHOCTh M T€pMOAMHAMHuUEcKue cBoiictBa Ten. [lpaBmiio (a3 ['mG6ca u nucmepcHOCTb.
Bnusinue KpuBM3HBI NOBEPXHOCTH Ha BHYTpeHHee naBieHue Ten (ypaBHeHue Jlammaca). [loBepxHocTHas
3Heprusi U paBHOBecHble (opmbl Ten. ITpunnun I'm66ca-Kropu. 3akon Byneda. Kanwiisipusle sBieHus
(ypaBuenue JKiopeHa), uX poyib B IPHUPOJAE U TEXHOJOTUH. MeToabl OmpeaeseHus MOBEPXHOCTHOIO
HATsDKEHHsI. 3aBUCUMOCTh TEPMOJIMHAMHYECKONW PEaKIIMOHHOM CIIOCOOHOCTH OT AMCIEPCHOCTH. Y paBHEHHE
KenpBrHa. BnusHue aucrnepcHOCTH Ha pPacTBOPUMOCTh, KOHCTAHTY PAaBHOBECUS XMMHYECKOW pEaKIi,
Temreparypy (asoBoro nepexosa.

[Tonyuenue nucrepcHbIX cUCTeM. MeToabl TucrieprupoBanus. Y paBHeHue Pebunaepa mist paboTsl
TUCTIEPTUPOBaHUs. AJNICOpOIMOHHOE TOHMKeHHe mpouHoct (dpdext Pebunnepa). ['omoreHHas u
reTeporeHHas KoHaeHcamus. MeractabmibHOe cocTosiHue. DHeprus [ 'nboca oOpazoBaHus 3apoabliia HOBOM
da3pl, KpUTHUYECKUU pamuyc 3apopbimia. [IBe craaumm oOpa3oBaHus HOBOW (a3bl. CBs3b KHHETHKH
o0pa3oBaHus HOBOM (a3bl C IEPEChIIEHUEM. YIPaBlIeHUE JUCIEPCHOCTHIO TPU TOMOTEHHONW KOHJICHCAIIUH.
[Tpumeps! momydeHus TUCIEPCHBIX CUCTEM METOAaMU (PU3MYECKON M XUMUIECKOW KOHICHCAIIUU.

Pazoen 3. Aocopoyuonnvle pasnosecus.

Krnaccudukanus Mexanu3smMoB agcopouuu (puszndeckast acopOIus, XeMocopOIrs 1 HOHOOOMEHHAS
ancop6must). Ilpupoma amcopOumoHHBIX cuia. OCOOEHHOCTH COCTaBIAIOMIMX cuil  Ban-gep-Baanbca
(OpHEHTALIMOHHBIX, WHIYKIIMOHHBIX M JUCIIEPCHOHHBIX) TP aJCOPOIUU. YpaBHEHUE ISl TOTCHIUATHHON
SHEPTUU B3aUMOJACUCTBUSA aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO TeJa.

AncopOrus ra3oB M MapoB Ha OJHOPOJHON MOBEepXHOCTH. 3akoH ['eHpH. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJISIpHOI afncop6uuu Jlenrmiopa u ero ananus. OmnpeneneHHe KOHCTaHT 3TOrO0 ypaBHEHUs
(muueiinass ¢opma ypaBHenus Jlenrmiopa). YpaBHenue Ppeilinanuxa. Teopus MOITUMOIEKYISAPHON

51



aacopbuuu bpynayspa, DOmmera, Temnepa (bOT), ypaBHeHUE U30TEpMEBI acopOInu, ero ananu3. JInneinas
dbopma ypaBuenus bOT u pacder ero koHcTanT. OnpeneneHue yaenbHOW moBepxXHOCTH MeTo oM bOT.

AncopOrust Ta30B ¥ MApOB HA MOPHUCTHIX MaTepuanax. KonmnyecTBeHHbIE XapaKTePUCTHKU MTOPUCTHIX
MatepuanoB. [lopucTeie Tena KOPIMYCKYISIPHOW, KPUCTAIMYECKONM M TyOuaToOdl CTPYKTYpPBI, METOABI HX
nonydenus. Kinaccudukanus nop no J[yOuHUHY 1 ee B3aUMOCBS3b C TEOPUSIMH aJICOPOLIUU.

Teopus kKanwuIsIpHOM KOHAEHcanMu. KanmuispHO-KOHACHCAMOHHBIA —TucTepe3uc. Pacuer
UHTErpaIbHON U AuddepeHnanbHOM KPUBBIX pacrpeieieHus: 00beMa Imop Mo pa3Mepam.

OcobenHocTu anacopOIMM HAa MHUKPONMOPUCTHIX Marepuanax. [lorennuansHas teopust I[lomsHu.
AICOpOIIMOHHBIN MOTEHITMA. XapaKTepUCTHUIECKas KpuBas aacopOruu. TemnepaTrypHas MHBApUAHTHOCTh
u apPUHHOCTD XapaKTepUCTHUYECKHX KpHBBIX. O000IIeHHOE ypaBHeHHE TeopuH JlyOMHMHA 00BEMHOTO
3allOJIHEHUS MUKPOIOp, YacTHbIE Ciydau 3TOro ypaBHeHHUs (ypaBHeHue JlyOuHuHa-PagymikeBuuya).
AncopO1usi ra30B ¥ MApOB B XUMUYECKON TEXHOJIOTHH.

AncopOrusi TTOBEPXHOCTHO-aKTHUBHBIX  BemiecTB. BimsiHue crpoeHuss wmoiekyn [IAB  Ha
MOBEPXHOCTHYIO aKTUBHOCTB, mpaBmiio J[ltokio-TpayOe. 3aBUCHMOCTh MOBEPXHOCTHOTO HATSXKEHUS OT
COCTaBa pacTBopa Npu coOtojieHnn 3akoHa ['eHpu u ypaBHeHus Jlenrmropa. YpasHenue [lIumikoBckoro.
VYpaBHEHUS COCTOSIHUSA Ta3000pa3HBIX MMOBEPXHOCTHBIX (aJCOPOLMOHHBIX) IUICHOK. THIBI OBEPXHOCTHBIX
IUICHOK U OIpe/elieHre UX XapakTepucTHk. Becbl Jlenrmiopa. @axTophl, onpeAesnsiolue arperaTHoe
COCTOSIHUE aJICOPOLIMOHHBIX TUIEHOK. OmnpeiesieHne CTPOCHUS aICOPOLIMOHHOTO €0 U pa3MEPOB MOJIEKYIT
[TAB.

Pasoen 4. Dnexmpuueckue asnenus Ha NOGEPXHOCMU.

JBoitHoit smektpuueckuii cimoit ([ID9C), mexanusmbl oOpazoBanus JIDC. CoOOTHOIICHHUS MEXIY
JJIEKTPUYECKUM  TIOTEHIIMAJIOM M TMOBEPXHOCTHBIM  HaTsDkeHueM  (ypaBHeHHs  JlummMana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeaeeHre mapameTpoB JIC mo 3TUM KpHUBBIM.

Oo6ume npexacrasienus o Teopusx crpoenust I9C. Teopus ['yn — Uenmena. Ypasuenue Ilyaccona-
bonsimana mist muddysnoit yactu JI9C u ero pemenue. Tommuaa nuddy3HOTO CI0S U BIMSHUE HA HEE
pa3nuuHbIX (akTopoB. [IBoiHON snexTpudeckuil cioi mo teopum lllTepHa, mepesapsaka MOBEPXHOCTH.
[Tpumepst oopazoanust JIIC. Muremisl 1 Ux CTpoeHHUE.

UYerblpe BUAA DIEKTPOKHHETHUYECKUX SIBICHUH. DIEKTPOKUHETUYECKHI TOTEHIMANT M BIUSHUE Ha
HEro pas3iuyHbiX (QakTopoB. YpaBHeHue ['enbpMronbia-CMOMyXOBCKOTO Uil CKOPOCTH TepeHoca IMpu
3NIeKTpoocMoce U 3iekTpodopese. DPPexTs, He yUUTHIBaGMble STHM YypaBHEHHEM (TIOBEPXHOCTHAs
MPOBOJIUMOCTh,  JIEKTPO(OPETHIECKOE TOpPMOXKEHHe, penakcaruoHHbld 3 dekt). [Ipakrrueckoe
UCIIOJIb30BaHUE IEKTPOKMHETHUECKUX SBJICHUM.

Pazoen 5. Kunemuueckue ceoticmea OUCnepcHulX CUCmeM.

OCHOBBI CEAMMEHTALIMOHHOIO aHain3a. CBA3b CKOPOCTH OCAXAECHUA YacTHI] C HUX Pa3MEPOM.
VYcenoBust cobmonenust 3akoHa Ctokca. CeIMMEHTAIIMOHHBIA aHaIu3 TMOJIMIUCIIEPCHBIX cucTteM. Kpuas
cenuMeHTauuu. KpuBble pacmpeneneHus YacTHIl IO paadycaM. OKCIEpUMEHTAJIbHBIE METOJIbl B
CEIMMEHTAlMOHHOM aHaJIn3e.

MornexysipHO-KMHETHYECKast npupoja OpPOYHOBCKOTO JBUKECHUS. Cas3p MEXIY
CPEIHEKBAJIpaTUYHBIM  CIBHUTOM dYacTHIl H  Kodbdumumentom muddy3un  (3akoH  DHHIITEIHHA-
CMOIyXOBCKOro). OKCIEpUMEHTalIbHAs IpOBEpKa 3akoHa OWHmITeHHa-CMonyxoBckoro. CrneacTBus u3
TEOpUU OPOYHOBCKOTO JIBHKEHUS.

CeauMeHTanlMOHHO-M(BGY3HOHHOE pPaBHOBECHE, TUIICOMETpUYECKHi 3akoH. CeauMeHTalMOHHAs
YCTONYUBOCTD JUCIIEPCHBIX CHCTEM.

Pasoen 6. Aepecamusnasn ycmotiuugocms u Koa2yiayus OUCNEPCHBIX CUCTIEM.

OOmme BOOpOChl YCTOWYMBOCTH JUCHEPCHBIX cucTteM. CeauMEHTAllMOHHAsh W arperatuBHAst
ycroiuuBocTu cucteM. JInoduiabable U 1M0pOOHBIE CUCTEMBI: CaMOIPOM3BOJILHOE 00pa30oBaHUE OJHUX U
HE0OXO0AMMOCTh cTabunu3anuu Apyrux. Kpurepuit mnodunsaocTu cuctem o Pedunnepy-Illykuny.

JlnopunbHble aucniepcHble cuctembl. Knaccudukanus u oOmmas XapakTepHCTUKa MOBEPXHOCTHO-
AaKTHBHBIX BeEIIECTB. TepMoAMHAMHUKA M MeXaHU3M MuIemiooopazoBanus. Crtpoenne wmwuiemt I[TAB.
Comobmm3zanusi. OCHOBHBIE (DaKTOPBI, BIUSIONINE HA KPUTHUYECKYIO KOHLIEHTPAIMIO MHUIIEIUI000pa30BaHUS
(KKM). Metoast onpenencuus KKM. [Ipumenenue [TAB.

JInopoOueie aucnepcHble cucTeMbl. DakTopbl ycTOMYMBOCTH JHMO(GOOHBIX cHcTeM. brwicTpas u
MeasieHHas: koaryssus. Kuneruka xoarynsuuu mo CMmonyxoBckoMy. OmpefeneHrne CKOpoCTH U BpEMEHU
MOJIOBUHHOW KOAryJIsIMK. 3aBUCUMOCTh YUCIIA YACTUL PA3HOTO MOPSAIKA OT BPEMEHH.
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OcHoBHbIe nonoxxenus: Teopun [epsiruna, Jlannay, @epses, Osepoeka (JJJIPO). Packnunuparoniee
JIABJICHUE W €ro COCTABJISIOIIME. DJHEPIHs SJIEKTPOCTATUYECKOTO OTTAJIKHBAHUSA IPU B3aMMOJEHCTBHHU
ciabo3apsuKeHHBIX  MToBepXHOCTed. Cuiibl M dHeprusi nNpuTspkeHus. OOiiee ypaBHEHHME MJIsl SHEPTHH
B3aUMOJICUCTBUSL  JUCHEPCHBIX 4acTull. [loTeHIManbHblE KPUBBIE  B3aMMOJEWCTBHMS  YacTHIl B
MOHOCTAOMIN3UPOBAHHBIX JUCIEPCHBIX cucTemax. lloTeHnuanbHbIE Oapbep M €ro 3aBHCUMOCTh OT
tonuHbel Auddys3Horo cnos. Koarynsauus B mepBoM M BTOpOM MuUHUMyMax. HelTpanuzauuoHHas u
KOHIIEHTpanuoHHas koaryssius. [lopor 6vicTpoii koarymsauuu. [pasuno Ulynsne-I'apau. 3akon Jepsruna.
Crabunuzamusi JUCTIEPCHBIX CHUCTEM BBICOKOMOJEKYIsipHbIMU coeauHeHusmu (BMC) u TTAB. Metoas
OUMCTKA TPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUHM arperaTuBHOM W
CEIMMEHTAllMOHHON YCTOMYNBOCTH IUCIEPCHBIX CUCTEM.

Paszoen 7. Cmpyxmypoobpazosanue u cmpyKmypHO-MexaHudeckue c8oucmea OUCNHEePCHbIX CUCTEM.

Tumsl cTpyKTyp, O0Opa3ylOIIMXCS B AarperaTUBHO-YCTOWYHMBBIX W arperaTMBHO-HEYCTOWYMBHIX
JUCIIEPCHBIX cucTeMax. JKUAKOKPUCTAIUNINYECKOE COCTOSIHHE AarperaTMBHO-YCTOMYMBBIX —JUCHEPCHBIX
CHUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOWYUBBIX (JIMO(DOOHBIX) IHUCIIEPCHBIX
cuctemax. B3aumocBs3bp MeXIy BUIOM NOTEHUUAIbHONM KpHUBOM B3aUMOJEHCTBUS 4acTHll (IO TEOpHUH
JUI®O) wm TUmoOM BO3HHUKAIOMIUX CTPYKTYp. KoarymsiuoHHO-TUKCOTPONHBIE W KOHJCHCAIIMOHHO-
KPUCTAJUTU3AI[MOHHBIE CTPYKTYphl. [lepexon omHUX CTPYKTyp B Apyrue. Teopust CTpyKTypooOpa3oBaHHS
(pusuKo-xMMHUUECKass MEXaHMKa) KaK OCHOBA MOJTYYEHHUsI HOBBIX MaTEpHaJIOB.

Peonornueckuii MeTOn HCCIeNOBaHUS AMCIEPCHBIX cUcTeM. OCHOBHBIE IMOHSATHS M HJCaJIbHBIE
3aKOHBI PeoJIoruu. MoienupoBaHue peosIorMuecknuXx cBOMCTB Ten. Moaens Makcsena, moaenb KenbBuHa-
®doiirra, moaens bunrama.

Krnaccudukanus AucrepcHbIX CUCTEM M0 CTPYKTYPHO-MEXaHUYEeCKUM cBoWcTBaM. HbroTOHOBCKHE U
HEHBIOTOHOBCKHE KUAKOCTH. [lceBmoruiacTuueckue M AWIaTaHTHBIC >KUIKOCTH U TBEpA0OOpa3HbIE Tena.
Bs3KOCTh )XKMAKUX arperaTUBHO YCTOMYMBBIX JUCIIEPCHBIX CHCTEM. Y paBHeHHUs DitHmTelHa, [llTaynunarepa,
Mapka-Kyna-XayBunka.  Peonormueckue  CBOWCTBA  CTPYKTYPHUPOBAaHHBIX  JKMIKOOOpPA3HBIX U
TBEPJ0OOPA3HBIX CHCTEM.

3axniouenue.

[ToBepXHOCTHBIE SIBICHUS U JTHUCIIEPCHBIE CUCTEMBI B XMMHYECKOM TexHosoruu. Komonanas xumus
Y OXPaHa OKPYXKAIOIIEH CpeJIbl.
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4 O0beM yueOHOH THCHUILINHBI

Bux yueBHoii padoTbr O0bem IMCHMIIIMHBI
3E Akaja. 4. | Actp.4.

OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocTosiTesibHasi padora 2,22 80 60
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 2,22 80 60
Bua konTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpomMe)XKyTOUHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoOJIs: JK3aMeH

AHHOTauA padoyell NPOrpaMMbl JUCHUIJIMHBI
«MareMaTHKa»

1. Heap AucuMmiInHbI - GOPMHUPOBAHKE Y CTYI€HTOB CUCTEMbI OCHOBHBIX MOHSTHIA, HCIIOJIb3yEeMbIX
JUIs TIOCTPOEHUSI BAXKHEWILMX MATEMAaTHYECKUX MOJENIed W MaTeMaTHYeCKUX METOJOB ISl OINUCAHMS
Pa3TUYHBIX XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

2. B pe3yabTrare u3ydyeHUs JUCHHUILUIUHBI 00yYAIOIIUICH T0JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

YK-1.1, YK-1.2, VK-1.3.

3HaTh:

-OCHOBBI U] GEpPEHITNATBPHOTO W WHTETPATLHOTO HCYHCICHHS, TudPepeHInaIbHBIX YpaBHEHUH,
TEOPUHU BEPOSATHOCTEN U MATEMATUUYECKOM CTaTUCTHKY;

-MaTeMaTU4eCKUue TEOPUU U METO/IbL, JIEKAIINE B OCHOBE MTOCTPOCHUS MaTeMaTHUYECKUX MOJIENIEeH;

-OCHOBBI IPUMEHEHUSI MATEMAaTUYECKUX MOJIEJIEH U METOJIOB.

YMers:

- BBIOMPATh MAaTEMATUYECKUE METOIbI, IPUTOIHBIC JUIS PEIICHUsI KOHKPETHOW 3a1a4H;

— HCIIOJIB30BATh MAaTEMATUYECKUE TMOHATHUS, METOJIbI W MOJAENU [UISl OMHCAHUS PA3IAYHBIX
MPOILIECCOB;

- BBISIBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, JIEKAILME B OCHOBE KOHKPETHBIX MPOIIECCOB;

— HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOM 00pabOTKY JaHHBIX;

— MPUMEHATh MATEeMAaTUYECKUE 3HAHUS HA MEXKIUCIUILTUHAPHOM YPOBHE.

Bnaners:

— OCHOBaMM  (pyHJAaMEHTAJbHBIX MAaTeMaTHYEeCKHMX TEOpUH U  HaBBIKAMU  HCIIOJIb30BAHMUS
MaTEeMaTHYECKOTO anmapara;

— METOJaMHU CTaTUCTHUYECKOW 00paboTKU HHPOPMALIUH.

3. KpaTtkoe coaep:xaHue TUCHMILIHHBI
1 CEMECTP

BBenenue. [Ipenmer u Meroapl mateMatnku. OnucaHWEe OCHOBHBIX pa3fenoB Kypca. CTpykTypa
Kypca U IIpaBWJIa pEUTUHIOBOM CHUCTEMBI.

Paszgea 1. DiieMeHTHI ajreOpbl.

Uucnosble MHOXKECTBA, KOMIUIEKCHbIE uncaa. Onpeaenurenu Il u I nopsinkoB. BekTopbl: 0CHOBHBIE
MOHATHUSA, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHUS BEKTOPOB. AHAIUTHUYECKas I'€OMETPUS:
mpsiMasi Ha IUIOCKOCTH, KpuBble II mopsaka. Marpunsl: OedCTBHS HajJ MaTpULlaMHU, IPUBEIACHUE K
cTyneH4yaroMy BuAy W Buay ['aycca. Panr marpunel. OOpatHas marpuina. Teopema Kponekepa-Kamenmu.
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Pemenue cucrem nuHEHHBIX anreOpandeckux ypaBHeHu. CoOCTBEHHBIE YHcia U BEeKTOphl. KBagpatuunsie
b OpMBL.

Pa3nen 2. ®ynknus onqnoi nepemenHoii. Ilpexen pynknuun. HempepbIBHOCTH (PyHKIHH.

Oynknua. Crocobsl 3amaHus GyHKIUH. OiaeMeHTapHbie (yHkmuu. [Ipegen ¢yHKIuM B TOUKeE.
Opnocroponnue mpeaensl. [Ipexenst Ha OeCKOHEYHOCTH. beckoHEYHO Manible U OECKOHEYHO OOoJbline
(GyHKIIMH, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O Tipenesax. [IepBolil 1 BTOpPOii 3aMeyaTeIbHbIC
npenenbl. HempepblBHOCTh (YHKIIMM B TOYKE M Ha MpoMmexyTke. CBoicTBa (PyHKIHIA, HEMPEPHIBHBIX HA
oTpeskax. Touku pa3pbiBa QYHKIIMHM U UX KiIacCU(UKAIIHSL.

Pasznen 3. udpepenuunanbroe ucuncieHne GyHKIUN OHOM MepeMeHHOM.

[TpousBonHas PyHKIHNU, €€ TEOMETPUYECKHI U MEXaHMYECKUN CMBICI. YPaBHEHUS KacaTelbHOU W
Hopmanu. IlpaBuna nuddepenmupoanus. Tabnuia OCHOBHBIX NPOU3BOMHBIX. Juddepenuupyemoctsb
GyHKIUH: oOmpeeNieHne, TEOpeMbl O CBSI3M HempepbiBHOCTH u auddepeHupyemMoctd QyHKIUU U C
cymiecTBoBaHMEM Tpou3BoaHOU. Juddepennuan ¢yHKIUA: omnpeneneHue, cBoucTBa. I[IpomsBomHas
cioxkHoit (ynkiuu. OcHOBHBIE TeopeMbl auddepeHunanbHoro ucunciaenus: Poms, Jlarpamka, Komm.
[IpaBuno Jlonurans (packpeiTre HeompeneaeHHocTel). [I[pon3BoiHbIE BBICIITMX TOPSIKOB. MOHOTOHHOCTH
GyHKUIMU: ompeneneHre, HeOOXOIUMBbIE M JOCTATOYHBIC YCIOBUS. DKCTpEMYM (QYHKLHUHU: OIpeeseHHe,
HEOOXOMMBIE M JOCTATOYHBIC YCIOBUSA. BBIMYKIOCTh, BOTHYTOCTh U TOYKH Tepernda rpaduka GyHKIHUH:
orpenieNieHusi, HeOOXOMMbIe W JOCTaTOYHBIE YCJIOBUS MX CyliecTBoBaHMsA. OOmias cxema HCCIEIOBaHHS
(GYHKIHHA, TOCTPOCHHUE UX TPa(UKOB.

Pa3nes 4. UnTerpanbHoe ncunciaeHue GyHKIUH OHOI NepeMeHHOM.

[TepBooOpasnas ¢ynkuus. HeomnpeneneHHblli HMHTETpaJl M €ro CBOWCTBA. Tabmuila OCHOBHBIX
UHTETpaJioB. MeToibl HHTErpUPOBAHUSA: HEMOCPEICTBEHHOE WHTETPUPOBAHUE, METOJ IOJCTaHOBKH,
UHTETPUPOBAHUE IO 4YaCTSIM, HMHTETPUPOBAHME pAIMOHAJIBHBIX JApoOel, HHTETpUpPOBaHHE HEKOTOPBIX
UPPAIMOHATIBHBIX W TPUTOHOMETPpUYECKUX (QYHKIHH. OmnpeneneHHbId WHTETpal, €ro TIeOMETPHYECKHd
CMBICII, €T0 cBOMCTBa. Teopema o cpeaHem 3HaueHUU. Popmyna HeroroHa-JIeliOHuia. 3aMeHa mepeMeHHOM
U MHTETPUPOBAHHUE IO YaCTSAM B ONpPEAEICHHOM HHTErpaie. BeluucieHnue miomaaei Miockux ¢uryp u
00BEMOB TeJd BpalleHUS C T[OMOIIBI0 OMpeesieHHOro wuHTerpaiga. HecoOcTBeHHblE HHTErpabl:
OIpe/IeNIEHUs], CBOMCTBA, METObI BEIUNCIICHHUS.

2 CEMECTP

Paspen 5. [udppepennuaibHoe ueunciaeHue GyHKIMNA HECKOJILKUX NepeMeHHbIX.

OyHKIIMU JBYX | Oojee TEpPEeMEHHBIX: OIpeAesieHne, 00JIacTh OIpeAcsieHHus, 001acTh
CYILIECTBOBaHMs, I€OMETpPUYECKas WHTEpIpeTalus, JUHUM YpPOBHS, M IOBEPXHOCTH ypoBHA. llpenen
byakuun B Touke. YacTHele TNpow3BojmHBIE (Ha mpuMepe (PYHKIIMHU  JIBYX  IMEPEMEHHBIX).
HuddepenumupyemMocts (yHKIMHU: ONpeneieHue, cBsi3b AU((EepeHInpyeMOCTH ¢ HENpPEpHIBHOCTBIO U C
CYILIECTBOBAaHMEM 4YacCTHBIX MPOM3BOAHBIX. JlocTaTouHble ycioBus AudGepeHIUPYEeMOCTH (QYHKIIHH.
Huddepenuupyemocts cioxxkHoi (yHKIMM, TonHas mnpousBoaHas. Juddepenuman ¢GyHKIHMM OBYX
MEPEMEHHBIX, €ero UHBapuaHTHOCTh. [luddepenurpoBanre GyHKIIMN OJHOW U ABYX NEPEMEHHBIX, 3a/JaHHON
HesiBHO. YacTHbIe MPOU3BOAHBIE U AU(epeHInanbl BEICIIMX MOPSAKOB. TeopemMa 0 paBeHCTBE CMEIIaHHBIX
MPOU3BOAHBIX (11 (QYHKIIMU JABYX NEPEMEHHBIX). AHATUTHYECKUN TpPH3HAK MojHOTO AuddepeHuana.
[IpousBosaHas 1Mo HANpPaBICHUIO: OIpeneseHne, popMyna aAns ee BbIYUCIEHUs. ['paJleHT u ero cBOWCTBa.
OkcTpeMyMbl (YHKUMM JBYX [EPEMEHHBIX: OIpeieieHusl, HeoOXOAUMOe U JOCTaTOYHOE YCIIOBUS
CYILECTBOBAHMS SKCTPEMYyMa. Y CJIOBHBIN AKCTPEMYM: ONPEAEIEHUE, METObI HAXOXKACHHSI TOUEK YCIOBHOIO
dKCTpeMyMa (MPsSMON METOJl W MeToa MHokutened Jlarpamka). Hambombiiee W HamMeHbIee 3HAYCHHS
(GyHKIMU IBYX IEPEMEHHBIX B 3aMKHYTOM 00JacTu.

Paznen 6. KpaTHbie MHTErpaJbl.

JIBOMHOM HMHTErpail: OIpeAcIICHUE, TeOMETPUYECKUN CMBICI, CBOMCTBA. TeopemMa O cpenHeM
3HAYEHUU JBOMHOTO HMHTErpaja. BeluncieHWe NBOMHOTO MHTErpaja B JEKAPTOBOW CHUCTEME KOOPAMHAT.
Boluncnenue OBOMHOrO MHTErpasia B MOJSPHOM cucteme koopauHaT. Muterpan Oiinepa - Ilyaccona.
[TpunokeHus ABOWHOTO MHTErpajia: BHIYMCICHHE IJIOLIAAN TUIOCKON 00iacTH, o0bemMa LUIMHAPUIECKOTO
TeNa, MJIOAAN MOBEPXHOCTH, MAacChl IUIACTUHKM C 33JaHHOM IUIOTHOCTHIO, KOOPAMHAT LIEHTPA TAKECTH
nIacTUHKA. TpoiHOM MHTerpall: onpeneicHue, PU3nIecKnii 1 TeOMETPUIECKUN CMBICT, CBOWCTBA, TEOpeMa
O CpelHEM 3HA4Y€HMM TPOMHOIO HWHTErpana. BbeluMciieHHe TPOWHOIO HMHTErpana B JEKapTOBOW CHUCTEME
KOOpAMHAT, B IWIMHAPUYECKUX U cdepruueckux KoopauHatax. [IpuioskeHus TpPOMHOIrO HWHTErpana:
BBIYHUCIICHHE 00BEMa, MAcChl TeNIa C 3alaHHON TUIOTHOCTHIO, KOOPIWHAT LIEHTpa TSXKECTH Tela.
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Pa3nes 7. KpuBosiuHeliHble U IOBEPXHOCTHBIC HHTETPAJIbI.

KpuBonmHelHpIE WHTErpad 1O KOOpAWHATaM: ompeneiacHue, (U3NYEeCKHH CMBICI, CBOMCTBA.
Breruncnenue KpuBONMHMHEWHOTO wuHTerpaina. dopmyrna A BBIYUCICHUS Pa0OTHl TMPH TEpPEeMEUICHUN
MaTepUalbHOM TOYKH B CHJIOBOM IIOJIE€ BIOJb HeKoTOoporo nyrtu. ®opmyna ['puHa 1 BBIYHMCIICHHS
KPUBOJIMHEHHOIO MHTErpajga I0 3aMKHYTOMY KOHTypy. He3aBUCHMMOCTH KPUBOJIMHEWHOIO HMHTErpaja oOT
MyTH UHTETPUPOBAHUS: HEOOXOAUMOE U JOCTATOYHOE YCIOBHE HE3aBUCUMOCTH, KPUTEPHl HE3aBUCUMOCTH.
[lorennmansHOE TOJE, MOTEHIHaTbHas (QYHKIUS M €€ BBIYUCICHHE. BbIuuciieHne KpUBOJIMHEHHOTO
WHTErpajla, HE 3aBUCALIEIO OT IyTH MHTErpUpoBaHUs. I[IOBEpXHOCTHBIM MHTErpaji: OIpEAEIICHHE,
(bU3UYEeCKU CMBICI, BBIYMCIICHHE B JIEKAPTOBOW cucTreMe koopawHat. Teopema ["aycca-Octporpaackoro.
®opmyna Crokca.

3 CEMECTP

Pa3nea 8. lu¢ddepeHnuanbHbie ypaBHeHHUs IEPBOT0 NOPAIKA.

JluddepeHnnanbble ypaBHEHUS: OIpeNeieHHe, MOPSAIOK, pelIeHHe, TeopeMa CYIIECTBOBaHHUS M
€IMHCTBEHHOCTH pemieHus. 3amaya Komm. JluddepeHuuanbupie ypaBHEHHS C  Pa3JIesSIOIIUMUCS
nepeMeHHbIMU. OIHOpOAHBIE ypaBHEHUsI [-ro mopsiaka: omnpenesieHMEe W METoN peuieHus. JInHehHbie
ypaBHEHHUd [-To mopsaka: onpeneneHue U METOJ pelieHus. YpaBHeHus: bepHymum: onpeneneHue U METOJ
pemenus. lubdepennnanbapie ypaBHEHUS B MOJTHBIX TudPepeHnmanax: onpeaeacHue 1 METOI PelieHusI.
WuTerpupyronuii MHOXHTENb: OMNpEAETICHUE, CBEJCHHE K YPAaBHEHUIO B MOJNHBIX Iud¢epeHruanax c
MTOMOILBI0 UHTETPUPYIOIIETO MHOXKHTEIIA.

Pa3nen 9. luddepennnanbHbie ypaBHeHHs] BTOPOIO NMOPSIAKA.

Juddepenunanbable ypaBHEHUsI BTOPOTO MOPsAKa, AOMyCKaloNIie MOHWKEeHHe nopsaka. JInHelHsle
nuddepeHIraIbHbe YpaBHEHUS BTOPOTO TOPSIIKA: ONpeieieHUe, OHOPOIHBIE U HEOAHOPOIHBIC JIMHEHHBIE
ypaBHeHus. CBoiicTBa pemieHuid. Jluneiinas HeszaBucumocTh GyHKImd. Onpenenutens BpoHckoro m ero
cBoiicTBa. Teopembl 0 CTPYKType OOLIUX pElIeHUN TUHEHHBIX OJHOPOMHBIX W JTUHEHHBIX HEOIHOPOIHBIX
nuddepeHIMaIbHBIX ypaBHEHUN BTOporo mopsnka. DyHIaMeHTalbHas CHCTEMa pPEIICHUH JTMHEHHOTO
OHOPOJAHOTO  Tu(GEpeHNATFHOIO  YPaBHEHUS  BTOpOro  mopsijaka. JIuHelHble — OJHOPOAHBIE
nuddepeHraibHbIe YpaBHEHNS BTOPOTO TOPSIKA C TOCTOSHHBIMUA KO3(PIUIIMEHTaMH: METOI Ditnepa Jist
pelieHus 3TUX ypaBHeHU. JInHeliHble HeoTHOpOJHbIE qU(depeHIMaIbHbIe YPaBHEHU BTOPOTO MOPSIKA C
MOCTOSTHHBIMU KO3()(pULIMeHTaMu: METOJI M0100pa YaCTHOTO PELICHHS] 3TOr0 YPaBHEHHUS C MPaBOM YacCThIO
CHEINHUALHOTO BHJIa M METOJ| BapHalli MPOU3BOJBHBIX MOCTOSHHBIX. JIMHeWHble muddepeHranbHbIe
YpaBHEHUs 7-TO TOPSIKA: CBOMCTBA pPEIICHHH, TEOPEMBI O CTPYKType OOIIero pemeHus. AJTropuT™M
NOCTPOCHHS OOIIETO PeHIeHus TUHEHHOTO MU(PepeHIINaTBHOI0 YpaBHEHUS 71-TO TOPSIKA C MMOCTOSHHBIMU
koa(urmenTamu.

Pa3nes 10. Cucrems! 1updepeHnuaIbLHBIX YPABHEHUH.

Cucrembl JNHHEWHBIX AU(PepeHIInaNbHbBIX ypaBHEHUN TMEPBOr0 TMOPSAIKA, PEHICHHE METOIOM
uckmoyeHus. Cuctempl JTHHEHHBIX nU((epeHIIMaNbHBIX YPaBHEHHN MEPBOTO TOPSIKA, METOJ[ BapHAIHH
MIPOU3BOJIBHBIX IOCTOSHHBIX. CHCTEMBI JIMHEWHBIX OJHOPOJHBIX YpPaBHEHHU MEPBOrO0 MOpSAKA C
NOCTOSHHBIMU  Ko3(¢uiuentamu,  meron  Oitmepa.  CucreMbl  JTUHEMHBIX  HEOJHOPOIHBIX
nudepeHIMaTbHBIX YPABHEHHH C MTOCTOSTHHBIMU KO3 QHUIIeHTaMu.

Pa3nea 11. YUncnoBble 1 pyHKIMOHATBHBIE PAIBI.

YucnoBbie psiibl: OCHOBHBIE MOHATHSA, CXOAUMOCTh psiaa. HeoOxoauMeblil mpru3HaK CXOAUMOCTH psija.
CpolicTBa cxopsmuxcs psaoB. JlocTarouyHble NPU3HAKM CXOJMMOCTH 3HAKOIOJOXKUTEIBHBIX PSAOB:
WHTETpaJIbHBIN Tpu3Hak Kommm; npu3Haku cpaBHEHHS psiioB; nmpusHak [lamambOepa; pagukanbHBINA TPU3HAK
Komm. Psapr [upuxiie. 3Hakouepeayromuidcs psaa: ompeneneHue, npusHak JleiiOnuma. AOcomoTHas u
YCIOBHAsi CXOJMMOCTb 3HAKONEPEMEHHbIX psAoB. @OyHKHMOHanbHbIE psAnbl. CTeneHHbIE  PpsAIBL:
orpeneneHue, Teopema AOensi, MHTEPBaJI CXOIUMOCTH, Paguyc cXoauMocTu. CBOWCTBA CTENEHHBIX PSIIOB.
Psapi nggoga:% MakiiopeHa: ompeaeineHne, YCIOBUSI CXOIUMOCTH psfa Teinopa K UCXOTHOW (HYHKIIHH.

Jlemma woe N s VXER JlocTaTOuHBIE YCIOBHS CXOAUMOCTH psaja Teinopa. AIrOpUTM pasiioKeHus

YHKIMK B pag  Maknopena. OCHOBHBIE pasiokenus (ydkuoumi: €, SIX - COSx ln(l+x),

I+x) ,arclgx arcsinX g pgn Maknopena. Pasnoxkenue GpyHKumii B psig Teil1opa ¢ MOMOLIBIO OCHOBHBIX

paznokeHnii. IlpuMeHeHNnEe CTENEHHBIX PAIOB: MPUOIIKCHHBIE BBIYMCICHHS, NPUOIMIKEHHOE DPELICHUE
Qg depeHIraIbHbIX YPaBHEHUH.
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4 CEMECTP

Paszgen 12. Teopusi BeposiTHOcTel. CiiyyaiiHble BeJIMYMHBI M UX 32AKOHBI pacnpeaejeHus.

[Tpenmet Teopuu BeposTHOCTel. Ciydaiinbie coObiThs. [IpoTuBOTIONOXKHBIE COOBITHS. HezaBucuMEbIe
coObiTust. OTHOcuTenbHas dacTora. Kiaccuueckoe W TeOMETPHUYECKOe OIpe/esieHHe BEpPOSTHOCTH.
DnemeHTapHas TeopHsl BEpOSITHOCTEN. MeToibl BeIuMCIeHUS BeposiTHOCTEN. [IpocTpaHCTBO 2i1eMEHTapHbIX
cobpiTuii. Kimaccuueckoe omnpesenenre BeposiTHOCTH. AJredpa COOBITHI: TEOPEMBI O BEPOSITHOCTH CYMMBI
COOBITHH, TPOTHBOMOJOXKHBIX COOBITHI, CyMMa BEpPOSATHOCTEH HECOBMECTHBIX COOBITHH, 0Opa3yroIIUX
MOJIHYI0 Tpynny. AKCHOMAaTH4YeCKOe OIpeAesieHHne BeposSTHOCTH. (CTaTUCTUYECKOE OIpEAesICHHuE
BEPOSITHOCTH. Y CIIOBHAsI BEPOATHOCTh. T€0peMBbI O BEPOSITHOCTH IIPOU3BEICHUS 3aBUCUMBIX U HE3aBUCHUMBIX
coObiTuil. [Tonnas BepositHOCTh. [loBTOpHBIE NcbITaHusA. Popmyna bepHysuu. JlokanbHas U UHTErpajIbHAs
teopeMbl MyaBpa-Jlamnaca. ®opmyna Ilyaccona.

Ilonstue ciydailHOM BenWUMHBL. JMCKpETHBIE M HENPEPBIBHBIE CIy4yalHblE BEJIWYMHBIL. 3aKOH
pacripefiesieHusi ciaydaiHOW BenuduHbl. (DYHKIMS pachnpeneneHus, ee cBoicTBa, rpaduk. IlmoTrHOCTH
pacripesielieHusi HENpephIBHOW  CIy4alHOM BEeNUYMHBI (IUIOTHOCTH BepoATHocTH). Dopmyna amus
BEPOSATHOCTH TOMAJAaHUsI HEMPEPHIBHOM CIy4ailHOM BEJIMYMHBI B JIAHHBIM MHTEPBAJ, BBIPAXKECHHBIA 4depe3
IUIOTHOCTh ~ BEPOSITHOCTH, TI'eOMETpUYECKUd cMbIca  (opmynbl. buHOMHanmbHOe  pacrpeneneHue,
pactpenenenue Ilyaccona, paBHOMEpHOE pacnpeeneHne, HOpMaJIbHOE pacipeieeHue, SKCIOHEHIIMAIBHOE
pacnpenesneHue.

Pa3zgen 13. MaTeMaTn4yeckasi CTATUCTHKA.

[Ipeamer MaremaTtudeckoil cratucTUkd. OCHOBHBIE 3a7aud MaTEMaTUYECKOW CTaTUCTUKH.
Bei6opounsiii  Meroa. CraTuctudeckoe omnucanue. BpiOopku. ['mcrorpaMma W TOJNHMIOH  4YacToOT.
Cratuctuueckas (dMmupuyeckas) GyHKIMA pacrpeneneHus. BplOOpodHble XapakTepUCTHKH U UX
pacnpenenenusa. CocrostenbHble, 3()(QEeKTUBHBIE CMEIICHHbIE W HECMEIICHHbIE OLIEHKH MapaMeTpOB.
Craructudeckoe cpegHee, CTaTUCTHYECKas OUCIEPCUs M CTaTUCTHUYECKOE CpeJHEee KBaJApaTUYHOE Kak
TOYEUYHBIE OLICHKM HEW3BECTHBIX: MAaTEMaTUYECKOrO0 OXKWUIAHUSA, OUCIEPCUHU, CPEIHEr0 KBAJIPaTUYHOTO
OTKJIOHEHUS. [loBEpUTENbHBIE UHTEPBAJIBI U MHTEPBAJIbHBIE OLIEHKH. [lOBEpUTENIBHBIE OLIEHKHM HEM3BECTHOM
BEPOATHOCTH MO OonblIMM BbIOOpKaM. JloBeputenbHas OLIEHKAa MaTeMAaTUYECKOTO OXUIAHUS MpU
HEU3BECTHON aucnepcuu. JloBepuTenabHas OLIEHKAa CpPEJHEro KBaJpaTUYHOIO OTKJIOHEHUs. TouHble
BBIOOpOUHBIE pactipenenenus: CteroneHTta (t- pacmpeneneHue), Oumepa-CHenexopa (F-pacnpenencHue),
[upcona (y>-pacnpenencuue). IIpoBepka CTaTMCTUYECKMX TUIOTE3. MareMaTHuecKhe METOJIbl HPOBEPKU
CTaTUCTUYECKUX THIOTE3. DIEMEHTBI TEOPUH KOPPEIALUN.

4. O0beM yueOHOM JUCUUIJIMHBI

Cemectp

Bceero
Bun yaeOHO# paboThI I 2 3 4

3E Axan. 3E Axan. 3F Axan. 3F Axan. 3E Axan.

q. q. 4. 4. q.

Oo0masn
TPYA0EMKOCTH 18 648 5 180 5 180 5 180 3 108
JMCITATLINHBI
KonrakTHas padora
— ayINTOPHbIE 756 | 272 (2,66 96 |1,78| 64 |[1,78| 64 |1,34| 48
3aHATHA:
Jlexiun 356 | 128 |1,33| 48 [0,89| 32 10,89 | 32 |045 16
Hpaxrieckue 4 | 144 |133| 48 [089| 32 |0.89| 32 |089| 32
sanstus (I13)
Camocrosrenbhast | g 4| 304 [234| 84 |222| 80 |222| 80 |1,66| 60
pabdora
KonTakTHas
CaMOCTOSATEILHAS 844 | 0,6 [2,34] 04 |2,22 - 2,22 - 1,66 | 0,2
paborta
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CaMocCTOITEIBHOE
M3y4YeHUe pa3/eioB
IUCIAIUINHBI

303.4

83,6

80

80

59,8

Bun konTpoJs:

IK3aMeH

1 36

1 36

KonrakTtHas pabora —
MIPOMEXKYTOYHAs
aTTecTanus

0,8

0,4

Iloaroroska k
JK3aMEHY.

71,2

0,4

35,6

35,6

Buja urorosoro
KOHTPOJIAA:

3ader ¢

OLICHKOM

IK3aMeH

IK3aMeH

Bun yueGHoM

Bcero

Cemectp

2

paboThl

3E Actp.

3E Actp.

AcTtp.
4.

3E

3E

Acrtp.

3E

Acrtp.

Oo0mas
TPYA0EMKOCTH
JTUCHUILINHBI

18 486

5 135

5 135

5 135

KonTakTHas
paGora —
ayJIUTOPHbIE
3aHATHA:

7,56 | 204

2,66 | 72

1,78 | 48

1,78 | 48

1,34 | 36

Jlexun

3,56 | 96

1,33 | 36

0,89 | 24

0,89 | 24

0,45 | 12

[IpakTnueckue
sanstus (I13)

4 108

1,33 | 36

0,89 | 24

0,89 | 24

0,89 | 24

CamocrosiTeIbHasA
pabdora

8,44 | 228

2,34 | 63

222 60

2,22 | 60

1,66 | 45

KoHnTakTHas
CaAMOCTOATCIIbHAsA
paborta

CaMOCTOSTEIBHOE
W3YYCHHE Pa3/IeiioB
JTUCIUIIINHBI

0.45

0.3

0.15

8,44
227.55

2,34
62.7

2,22
60

2,22
60

1,66
44 .85

Bua konrpoJs:

IK3aMeH

1 27

1 27

KonTakTHas

paborta —
MIPOMEKYTOUHAS
aTTecTalus

Iloaroroska k
JK3aMEHY.

0.6

0.3

0.3

534

26.7

26.7

Bua utorosoro
KOHTPOJISA:

3auder ¢
OLICHKOI

IK3aMeH

IK3aMeH

3auer
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«DPu3nKa»

1 Heap nucuMnavHbl — NpuoOpeTeHHEe CTyIEHTAaMH 3HAHUW MO OCHOBHBIM paszjenaM (pU3UKU U
YMCHUIO IPUMCHATH UX B JPYI'UX CCTCCTBCHHOHAYYHBIX AUCHUIIIINHAX.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AI0IIHUACH 10JIKEH:

Obaaoams CIeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

OIlIK—-1.1; OIIK—-1.2; OIIK - 1.3; OIIK — 4.1, OIIK —4.2; OIIK —4.3; OIIK —4.4.

3namu:

- (¢u3nvecKre OCHOBHI MEXAHHWKH, (HU3MKU KOJICOAHWH W BOJH, JJIEKTPHUYECTBA M MarHeTH3Ma,
AIIEKTPOIUHAMUKH, CTATHCTUYECKON (PU3UKH U TEPMOJIUHAMUKH, KBAHTOBON (PU3UKH;

- CMBICKT (PYHAAMEHTAIBHBIX (PU3MYECKUX 3aKOHOB, IPUHIUIIOB M TIOCTYJIATOB; UX (HOPMYIHPOBKHU U
TPaHULIBI TPUMEHUMOCTH;

- CBsI3b IIMPOKOTO Kpyra (hpu3MuecKux sIBJICHUU ¢ (QyHIaMEHTaJIbHBIMH MPUHIUANIAMHA U 3aKOHAMHU
(GU3HUKHM; OCHOBHBIC METO/IBI PEIICHUS 337a4 M0 OMUCAHUIO (PU3UUYECKUX SIBICHUN;

- METOIbI 00PaOOTKH PE3yIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemns:

-IPUMEHATh TEOPETUYCCKUE 3HAHHS W OKCIIEPUMEHTAIBHBIE METOJbI MCCIEAOBAHMS MPH PEIICHUN
po(hecCHOHANBHBIX 3a]1a4;

-IIPOBOJIUTH PACYETHI, OCYIIECTBISTh aHAINU3 U HA OCHOBE 3TOTO JIeJIaTh 000OCHOBAHHBIE BHIBOJIBI;

- QaHAJIM3UPOBATH PE3yJIbTAThl HAOMIOACHUN W YKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB H
MPUHITUTIOB (DU3UKH,

- OMpPEAETATh XapakTep (PU3NUECKUX MPOIECCOB MO KOMIUIEKCY IKCIEPUMEHTANbHONW HH(DOpMaIu
MIPH TIOMOIITY TpaduKOB, TAOIUIl U YPAaBHCHHU;

- TIPEACTaBIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYIO M TEOPETUYECKYI0 MH(POPMAIMIO B YCTHOU U
MUCHbMEHHOW (hOpME, B TOM YHCIIE C HCITOJIb30BAaHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA.

Braoems:

- HaBBIKaMU PabOThI C MUPOKUM KPYroM (PU3NIECKUX TPUOOPOB M 000PYIOBAHUS;

- HaBBIKaMU 000CHOBAHUS CBOMX CYXKJIEHUH M BBIOOpA METO/1a UCCIICIOBAHUSI.

3. KpaTkoe coaep:kanue TUCHUIIIAHBI

Paszoen 1. Quzuueckue 0cHOBbI MeXAHUKU.

1.1. TIpenmer ¢u3uku. Meronsl (PHU3MUECKOTO HCCIECIOBAHUS: OIBIT, THIOTE3a, SKCIIEPUMEHT,
teopus. [Ipenmer kuHemaruku. [lepememenue, ckopocTs, yckopeHue. KnHemarnueckue XapakTepuCTUKH
BpaIIaTeIbHOTO JIBUKECHHUSI.

1.2. 3akonsl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHHS. 3aKOH BCEMUPHOIO TATOTECHMS. J[BUKEeHHE
TeJla IepeMeHHOM Maccebl. Y paBHeHuss Menepckoro. @opmyna [{rnonkoBckoro.

1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT HHEPIIMH MATEPUAIbHON TOUYKH U TBEPJIOTO TEJa.

1.4. Kunematuka rapMoHHuYecKkux Kosiebanuil. JuddepeHunanbHoe ypaBHEHHE TapMOHHUYECKUX
koneOanuii. IloHsATHE O 3aTyXalwIMX W BBIHY)XJICHHBIX KojieOaHUsX. BosHOBoe nBmkeHue. BoiHbI
IPOJOJIBHBIE U TIOTIEPEUHBIE.

Pa3zoen 2. Monexynapunas ¢puzuxa u mepmoounamuxa.

2.1. DnemMeHTHl TepMOAMHAMHUKH M (usnyeckoi KuHeTHKH. MpeanbHblii ra3. Pacmpenenenue
bonwsimMana u ero obmedusnueckuii cMbica. PeanbHbiii ras. YpaBuenue Ban-nep-Baanbca.

2.2. Tepmoaunamuueckuii Meron B (pusuke. PaBHOBecHble cocrostHMA. Hawanma TepMoIunHaAMHKH.
[{uKnbl. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TermnonpoBonHocts. 3akoH Dypre. BuyTpennee
TpeHue (BA3KOCTh). 3akoH HproToHA.

Pa3zoen 3. Dnexmpocmamuka u nocmosiHHbIL 21eKMPUYeCcKUutl mox.

3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumnons.  JIMdJIEKTpUKU B
IIEKTPOCTATUYECKOM I10J1€

Pa3zoen 4. Dnekmpomacnemusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua.
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4.2. MarneTuku. DNeKTpoMarHuTHas MHAyKIuUsA. Y paBHeHne Makcsea.

Pa3zoen 5. Onmuxa.

5.1. Uutepdepentus BonH. Judpakuus Bonn. [lonspusanus BoH.

5.2. TenmoBoe uznydenue. 3akoH Kupxroda. ['mnoresza [Inanka. KBanToBOE 00BSICHEHHE TEIIIIOBOTO

u3nydenus. Ipdext Komnrona.

5.3. Anepnas mogens aroMa. [loctynatel bopa. AToM Bonmopoaa o bopy.

Pa3zoen 6. Dnemenmol k6aHmosol Guzuxu.

6.1. T'unore3a ne bpoiins. BomHoBoe ypaBHenuwe Illpegunrepa s CTalMOHAPHBIX COCTOSIHUM.

Omnbithl [Tepna-Iepnaxa.

6.2. MHorosnekTpoHHbslii aroM. D¢ ekt 3eemana. [Ipunnun [laynu. KBaHToBBIE cTaTHCTHYECKHE
pactipenenenust boze-Diinmrelina u @epmu-/Iupaka. ononsl. 3akoHsl J[ebas u DliHIITEHHA.

4. O06beM yueOHO# JUCUUIIJIMHBI

Beero Cemectp
Bun yuebHOM paboThI 2 3
3E Axap. 3E Axap. 3E Axan.
q. q. 9.
OO6mast TpyA0EMKOCTh TUCIUTUTHHBI 12 432 6 216 6 216
KonTakTHasi pabora — ayIMTOPHbIE 3,55 128 1,33 48 2,22 30
3aHSITHSA:
Jlexuun 1,3 48 0,44 16 0,89 32
[Tpaktrueckue 3anstus (113) 1,3 48 0,44 16 0,89 32
JlaGopatopusie padotsl (JIP) 0,9 32 0,44 16 0,44 16
CamocTosiTesbHasi padora 6,45 232 3,67 132 2,78 100
KonTakTHas camocrositensHas paboTa - - -
CamocTosTETbHOE U3YUECHUE Pa3IeNIOB 6,46 237 3,67 132 2,8 100
JUCIUTUTAHBI
Buabl KoHTpOJISA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — MpOMEKyTOYHAS 0.8 0.4 0.4
aTTecTanus 2 1 1
ITonroTroBka K 9K3aMeHY. 71,2 35,6 35,6
Bua uTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH
Beero Cemectp
Bun yuebHoOM paboThI 2 3
3E Acrtp. 3F Acrtp. 3E Acrtp.
q. q. 9.
OO0masi TPy10€eMKOCTh 1M CHUIITHHBI 12 324 6 162 6 162
KonTakTHasi pabora — ayIMTOpHbIE 3,55 9 1,33 36 2,22 60
3aHSITHSA:
Jlexuun 1,3 36 0,44 12 0,89 24
[Ipaktrueckue 3ausrus (113) 1,3 36 0,44 12 0,89 24
Jlabopartopusie pabots (JIP) 0,9 24 0,44 12 0,44 12
CamocrosiTesibHas padoTa 6,45 174 3,67 99 2,78 75
KonTakTHas camocrositenbHas paboTa - - -
CamocTosTETbHOE U3YUYECHHUE Pa3/IeNIOB 6,46 174 3,67 99 2,8 75
JUCIUTUTAHBI
Buabl KOHTpOJISA:
JK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — mpomexkyToOdHast 5 0.6 ] 0.3 ] 0.3
aTTecranus
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[ToaroroBka K 3K3aMeHy. | 53.4 ‘ 26,7 ‘ 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«IIpukaagHas MeXaHUKA»

1. Heab MCcHMIIMHBI — HAYYUTH CTYIEHTOB TBOPYECKOMY MOJIXOY K BBIIOJHEHUIO MHKEHEPHBIX
pacyeToB Ha MPOYHOCTh, )KECTKOCTh U YCTOWYMBOCTD JIEMEHTOB KOHCTPYKLIMM, J€TaNe U y3J10B MAIUH U
anmnaparos.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye cleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

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

3namu:

— OCHOBHBIE YPAaBHEHMS M METO/Ibl PEHIECHUS 3a/1a4 CONMPOTUBIICHNS MATEPUAJIOB U JI€TaJel MalllVH;
— OCHOBHBIE METOJIbl PACUETOB HAa IPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIUI

MallliH U aniapaTos;

— OCHOBBI TEOPUU pacueTa JeTalei U y3J10B MAlIH U annapaTtoB XUMUYECKONH TEXHOJIOTHH;
Ymemn:
— IPOBOJUTH PACUEThI 3JIEMEHTOB KOHCTPYKLIUI HA OCHOBE METO/I0B CONPOTHUBIIEHUSI MAaTEPUAJIOB;
— paccuuThIBaTh U KOHCTPYMPOBAThH JETAIM MAIIHH I10 UCXOIHBIM JAHHBIM;
— TPOMU3BOJIUTH PACUYEThI IO OCHOBHBIM KPUTEPHUSIM PabOTOCIIOCOOHOCTH M KOHCTPYUPOBAHHMS AeTanen
MalluH;
Braoemy:
— HaBBIKaMHU pacyeTa CONPOTHUBIIEHUS MAaTEPUAIOB AHATUTUIECKUMH METOJAMU;
— HaBBIKaMH BbIOOpa MaTEPHAJIOB 110 KPUTEPHUSM IPOYHOCTH;
— pacyeTaMy THIOBBIX JIE€TAJIEN MalIUH, MOJIb3YyACh ClipaBouHOM auTepatypoid u ['OCTamu.

3. Kparkoe comepxkanue Q11 CHUNITIHHBI

Paznen 1. Onpenenenune peakunuii omop. PacrsikeHue-cikaTue. AOCOMIOTHO TBEPAOE TeEJO.
DJIEMEHTHI CTaTUKU. YpaBHEHUs paBHOBecus. CBsi3u U ux peakuuu. OCHOBHBIE JOMYIICHUS U MPUHIUIIBI
COTIPOTHUBIICHUS] MaTepuanoB. Meton cedennii. Hampsikenus, nepopmanuu u nepemenienus. 3akod ['yka.
JuarpaMmbl pacTsKeHUs ISl INIACTUYHBIX U XPYIKUX MAaTEPUAIOB U UX XapAKTEPUCTUKH.

Paznen 2. Kpyuenue. U3ru6. 3akon ['yka mpu caure. BHyTpeHHHEe cuiioBblie (hakTOphl mpu
Kpy4eHHMH. YCJIOBHE IPOYHOCTH IIPU KpydeHHH. ['eoMeTpuyeckue XapaKTEPUCTUKU IUIOCKMX CEYECHMM.
[ToHsITHE YUCTOTO M MOMEPEUHOT0 U3rnO0B. OnpeeneHrne HOPMAIBHBIX HAMPSHKEHUN. Y CIIOBUE TTPOYHOCTH
npu u3rude. OnpezencHre KacaTeabHbIX HaNpsHKeHUH. PannonanbHble GOpPMBI CEUSHUH.

Pazgen 3. CuoxHoe HampsizkeHHOe cOCTOsiHMe. OCHOBBI TEOPUU HAMNPSHKEHHOTO COCTOSIHUS U
TUMOTe3bl MpoYHOCTU. IloHATHME HampstbkeHHOoro coctosHus. OOoOmenHbli 3akoH ['yka. Ilonsarue
SKBUBAJICHTHBIX HANpPSDKEHWM M KPUTEpPUEB MPOYHOCTU. ['mmore3pl mpoyHOCTH. TOHKOCTEHHBIE COCY.IBI
XUMUYECKUX NTPOU3BOACTB. BbIiBOJ ypaBHeHUs Jlarutaca. YcioBue NpodyHOCTU. Pacuer cxxaThIX CTepKHEN Ha
ycToiunBOCTh. [loHATHE KpUTHYECKON CUbl M KoddduImeHTa 3amaca MpoYHOCTH. Pacder KpUTHYECKOM
cuitel 1o Diinepy. Ipeaenst npumenumoctu hopmyssl Ditepa.

Paznen 4. Jeranu wmammu. Krnaccudukanus peraneidl MammMH MW alliapaToB XHMHYECKHX
npou3BoACTB. Pe3nOoBbie coeanneHus. Pacder GOJTOBBIX COEAMHEHHH NMPH MOMEPEUYHBIX M MPOJOIHHBIX
Harpy3kax. [lIlmoHounsle coequHenus. PacyeT mImoHOK Ha cpe3 U cMaTtve. Buasl cBapku. Buabl cBapHbBIX
mBoB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX IBOB. Banbl W ocH, MX KiIacCUPUKALUI U
Ha3HaueHue. [logmmnHukr  ckompxkeHusa. Marepuansl  Bkianpiued. [logmmnHukM — KadeHHs.
[IpyHnMnuaneHOE yCTPOMCTBO M OCHOBHBIE I'€OMETPUYECKHE pa3Mephl. JlOCTOMHCTBA, HENOCTAaTKU M
o0jacT TNpPUMEHEHUs TMOAIIMWIHUKOB KaueHHs U cKonbxeHus. [IpuBonubie mydTol. Haznauenwe.
Knaccudukanus mydt. 3yduarsie nepegaun. OKpyxHOe U paauaibHoe ycunus. Peqykropsl. Onpenenenue
U Kiaccudukanus.
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4 O0bem yueOHOH TUCHHUILINHBI.

Beero Cemectp
Bun yuebHOM paboTh S
3E Axapn,. 3E Axan.
q. 9.
OO011ast TpPyA0EMKOCTh TUCIUTUTHHBI 4 144 4 144
KonTakTHasi pabora — ay1MTOpHbIE 1,78 64 1,78 64
3aHATHUS:
B TOM 4HcJje B popMe NpaKkTHYeCKOii 1,22 44 1,22 44
NMOAr0TOBKH
Jlexun 0,89 32 0,89 32
[Tpaxtrueckue 3anstus (113) 0,89 32 0,89 32
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 122 44 122 44
MOAITOTOBKH
CamocrosiTesibHas padoTa 2,22 80 2,22 80
KonTaktHas camocrositenbHas paboTa
. 0,4 0,4
(3a4eT C OLEHKOM)
Pacuetno-rpaduueckne paboTsl 18 18
2,22 2,22
IToaroroBka K KOHTPOJIBLHBIM paboTam 10 10
CamocrosiTenbHOE U3YUECHHE Pa3/IeNIoB 51,6 51.6
JUCIUITMHBI
3ader ¢
Bua uTOoroBoro KOHTpoJIs: .«
OlIeHKOH
Beero Cemectp
Bun yuebHOM paboTh 3
3E Actp. 3E AcTp.
4. 4.
OO01ast TpyA0EMKOCTh TUCIUTUTHHBI 4 108 4 108
KonTakTHasi pabora — ay1MTOpHbIE 1,78 48 1,33 48
3aHSATHS:
B TOM uHcJje B gopMe NpaKkTHYeCKOii 1,22 33 1,22 33
NMOAr0TOBKH
Jlexuun 0,89 24 089 24
[Ipaktrueckue 3ausrus (113) 0,89 24 0,89 24
B TOM 4HcCIIe B (hopMe MPaKTHUECKON 122 33 0.72 19,5
MOATOTOBKH
CamocrosiTesibHas padoTa 2,22 60 2,22 60
KonTaktHas camocrositenbHas padboTa
. 0,3 0,3
(3a4eT C OLEHKOM)
Pacuetno-rpaduueckue paboTsl 13,5 13,5
2,22 2,22
[ToaroToBka K KOHTPOJIBHBIM paboTam 7,5 7,5
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 38.7 38.7
JUCIUTUTAHBI
3aver ¢
Bua uToroBoro KOHTpoJIs: -
OLIEHKOM

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«IIpouecchl U annmapaTbl XUMHUYECKOH TEXHOJIOTHID)

1 Henp aucuMNJIMHBI — CBSA3aTh OOIIEHAYYHYIO M OOIIEMH)KEHEPHYIO IMOATOTOBKY XHWMHKOB-
TEXHOJIOTOB HAa OCHOBE W3YYCHHS] OCHOB THAPABIMYECKUX, TEIUIOBBIX W MAacCOOOMEHHBIX MPOIECCOB
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XUMHUYECKON TEXHOJOTHH, YTO HEOOXOIUMO MpHU MOATOTOBKE OAKAIaBPOB IO JAHHOMY HAMPABICHUIO IS
HayYHO-UCCIIEI0OBATEIHLCKON U MPOGECCHOHATBHON IEATETLHOCTH.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00YYAIOIIUICS 10JI2KEH

Obaaoams cleayomUMy KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4;, VK-3.3; VK-8.4; OlIK-1.2; OIIK-1.4; OlIK-1.5; OIIK-1.7; OIIK-
3.2; OIIK-3.3; OIIK-3.4; OIIK-3.6; OIIK-3.7; OIIK-7.1; OIIK-7.2; OIIK-7.3.

3namu:

— 3aKOHBI [TIEPEHOCA UMITYJIbCA, TEIIOTHI U MACCHI;

— OCHOBHBIE YPABHEHUS TPUKIIATHON T'MAPABIMKI U 3aKOHOMEPHOCTH NEPEMEILICHHUS )KUIKOCTEN;

— OCHOBHBIC 3aKOHOMEPHOCTH MPOIIECCOB OCAKACHUS, (PUIBTPOBAHUS U LIEHTPUPYTUPOBAHUS;

— (U3NYECKYI0 CYIIHOCTh TMPOLIECCOB TEIMJIO- M MAacCOOOMEHa; OCHOBHbIE KHHETUYECKHE
3aKOHOMEPHOCTH MaCCONEPEHOCa JIsl CUCTEM T'a3-)KHIKOCTh;

— TUIIOBBIE TMPOLECCHl XMUMHYECKOM TEXHOJOTHMH, COOTBETCTBYIOLIME ammapaTbl M METOJbl HX
pacuera.

Ymems:

— OTPENENATh XapaKTep JBUKEHUS KUJIKOCTEN U Ta30B;

— UCIOJIB30BaTh OCHOBHBIE KMHETUYECKNE 3aKOHOMEPHOCTH TEIUIO- U MacCOIlepeHoca IPU aHaIu3e
TEIUIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;

— COCTaBJISITh MaTepHAJIbHbBIE U TEIUIOBBIE OaTaHChI ISl CUCTEM Ia3->KUIKOCTh;

— pacCUMTHIBATh MapaMETPHI TEIUIO- U MAaCCOOOMEHHOTO 000pYIOBaHMUS;

— BBIOMpATH amnmnaparypy A KOHKPETHOIO TEXHOJIOTMYECKOTO Mpoliecca.

Braoemy:

— METOZOJIOTHEN pacueTa IMIpOMEXaHNUECKHX, TETJIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB;

— OCHOBaMH MPaBUIILHOTO BEIOOPA TEIUIO-  MACCOOOMEHHOTO 000PYAOBAHHSI.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pasoen 1. I'uopoounamuueckue npoyeccol u annapamul XuMuieckou mexHoI02Uu.

1.1. J)KuakocTH U rasel.

Knaccudukanus xunkocteil. WneanbHas >xunkocts. KamenbHble u ympyrue xuakoctu. Cuisl,
JEHCTBYIOIIME B JKUJKOCTH: MacCOBblE M TIOBEPXHOCTHblE. HampsbkeHns B KUAKOCTAX M ra3ax
(TaHTeHIMATbHBIC U HOpMaNTbHBIE). CBOWCTBA JKHUIKOCTEH.

Mopenb HenpepbIBHOU cpefbl. [ToHsTHE GU3NYECKOTO AIeMEHTapHOTO 00beMa.

1.2. OcHOBBI TeOpHUH SIBIEHUH NTEpEHOCA.

Knaccudukanus nponeccoB. HempepbiBHbIE U TIEpUOAUYECKUE, CTAIMOHAPHBIE U HECTAllMOHAPHBIE
nporecchl. OCHOBHBIC 3aKOHOMEPHOCTHU IPOIIECCOB U OOINME MPUHIUIBI pacdera anmnaparoB XUMUYECKOM
TEXHOJIOTHH.

OcHOBBI TeOpHUM SBJICHHA TIEPEHOCA: aHAIM3 MEXAaHW3MOB, MOJICIHPOBAHUS U Pa3padOTKH
000OIIEHHBIX METOJOB pacyeTa TUAPOMEXAaHWYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX IPOIECCOB U
anmnapaToB. MEHOMEHOJOTMUECKUE 3aKOHBI MEPEHOCAa HMITYJIbCa, MACChl W SHEPruu. MOJEKyIspHBIM U
KOHBEKTHUBHBIN mepeHoc. OOIne 3aKOHOMEPHOCTH THAPOJWHAMUKH, TEIUIONepeadyd U MacColepeayu.
B3anMOCBs3b 3THX MPOLECCOB B IIPOMBILUICHHOW amnmnaparype. Ponb sBlIeHMI nepeHoca IMpU XMMUYECKUX
MIPEBPAILICHUSIX.

MartepuanbHble W DHEpreTHYecKue (TeIUIOBBIE) OallaHCBI; OMpPEAeNCHHE MAaCCOBBIX IOTOKOB M
SHEPreTUYECKHX 3aTpar. Y CIOBUs PaBHOBECHS M ONpEeNIeHUEe HalpaBIeHHs MpoleccoB neperoca. O0mumii
BUJ| YPaBHEHUN CKOPOCTHU TPOIIECCOB; IBIKYIINE CUIIBI M KHHETHYEeCKHEe KOdpduimeHTsl. JInmutupyromue
CTaauH.

1.3. 'uppocraruka.

Juddepennmanbapie ypaBHEeHUsT paBHOBecHs Dumepa. [Tokosmascst sKHuaKOCTh O IUCTBUEM CHITBI
TsokecTd. OCHOBHOE YypaBHEHHUE THAPOCTATUKU. [IpakThueckue TMPUIIOKEHHUS OCHOBHOTO YpPaBHEHHS
TUAPOCTATUKH.

1.4. 'unponuHamuka.

VYpaBHeHue NBWXCHUS Diiepa. DHEPreTUYeCKUid OallaHC CTAllMOHAPHOTO BWIKEHHUS HACATbHON
KUJKOCTU. YpaBHEHUE bepHyIUIM U1 UACAIBHONW U PEAIBHOM KUAKOCTH. Ero nmpaxkruueckue NpUioKeHUs
(ucreuenue kumkocrend, TpyOka Iluto-Ilpanatns). [IpuHOMIBI W3MEpPEHHS CKOPOCTEH M PacxoioB
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KHUJIKOCTH JPOCCEIbHBIMHU MPHOOpaMH U MTHEBMOMETPHUYECKUMHU TpyOKamu. OmpenesieHue pacxooB IpH
VCTEYEHUU KUAKOCTEN uepe3 OTBEPCTUS NN HACAIKU.

I'mapoarHaMHUECKUE PEKUMBI ABMXKEHUS KUAKOCTEH: JTAMUHAPHBINA U TYpOYJICHTHBIN.

Uucno PeliHonbpaca W ero KpUTHYECKHE 3HAYEHUS. MeXaHW3Mbl JJAMUHAPHOTO M TYpOYJIEHTHOTO
tedeHuil. Ilonstue typOynentHoctu. IlpencraBieHus O THAPOAMHAMHUYECKOM MOTPAHUYHOM CJIO€ IPH
TEYEHUU 110 TpyOaM M KaHajaM M TpU OOTEKaHUU TeJl.

Pacuer nmamerpa TpyOONpPOBOJOB W ammaparoB; BBIOOP CKOPOCTEH IMOTOKOB M ONTHMAIBHOTO
JTraMeTpa TpyoOoIpoOBOJIOB.

Pacnipenenenne ckopocTeit mo paauycy TpyObl TOCTOSIHHOTO CEUEHHUs TMpU JaMHUHApHOM
CTallMOHAPHOM TEYEHHUH.

1.5. Tedyenne B TpyOax U KaHaJIAX.

Onpenpensromuii mornepeyHbld pa3Mep MOTOKa B KaHajlaX MPOU3BOJIBHON (OPMBI: THAPABINYECKUN
panuyc, SKBUBAJIECHTHBIN THAMETD.

I'mppaBinueckoe CONPOTHUBIICHHE IIPU TEYEHUU KUAKOCTEHM W Tra3oB. Pacder morepp Ha TpeHue
(ypaBuenue [lapcu-BeiicOaxa) u Ha MecTHbIe conpoTuBeHUsA. COOTHOIEHNUS U HOMOTPAaMMBI JIJIsi pacdeTa
KodpduureHTa TpeHus. 3aBUCUMOCTH MEXIY pacxoJoM M IepenazoM aaBieHus. Pacdyer Hamopa uis
nepeMenIeH s JKUKOCTeH yepes cucTeMy TpyOOoIpoBOIOB U aIlaparoB.

1.6. I[TonoGHOE peoOpa3oBanue ypaBHeHust HaBbe-CToKCa.

bamanc cunm npu ABWKEHUM BS3KOM HECKMMAEMOW JKUAKOCTH. YPAaBHEHHE HEPa3pbIBHOCTH
(crmomrHOCTH) TIOTOKA. Y paBHeHue HaBbe-CTokca u ero (u3udecKuii CMbICT.

[Togo6Hoe mpeoOpa3zoBanmne ypaBHeHuss HaBbe-Ctokca. be3pasmepHbie MepeMEeHHBIC - KPUTEPUU
THJIPOAMHAMHUYECKOro noaodus (Dinepa, Pelinonpaca, @pyna, TOMOXpPOHHOCTH), UX (DU3UYECKUNA CMBICT;
napameTpudeckue Kpurtepuu. KpurepuaibHoe ypaBHEHUE IBUKEHUS BA3KOM KUIKOCTH.

1.7. Ilepemenienne )KUIKOCTEN U ra30B C IOMOILBIO MAIINH, TOBBILIAIOLINX JaBICHUE.

[lepemerienue KUAKOCTEN C MOMOIIBIO MAIllMH, MOBBIIAIONINX AaBieHue. O0beMHbIe (IOPIIHEBbIE,
pOTAIlMOHHBIE U Jp.) U JTUHAMHU4YecKhe (LEeHTPOOEKHBIE, OCEeBble M Jp.) HAacochl. OCHOBHBIE MapaMmeTpbl
paboTHI THAPABINYECKUX MAIIUH: TPOU3BOAUTEIIBHOCTD, HAIIOP, MOITHOCTH, KIT/I.

Pacuer Hamopa u mnoTpebnseMON MOUIHOCTH; MOAOOp JBUTarenst K Hacocy. OmpeneneHue
JIOITyCTUMOM BBICOTBI BCACBIBAHMS. SIBIEHHE KaBUTALUU U €r0 MPEJOTBPALLEHNUE.

OcoOeHHocT PAa0OTHI, COMOCTaBICHHE W OOJACTH TPUMEHEHHS OCHOBHBIX THUIIOB HACOCOB -
IEHTPOOEIKHBIX, TOPIIHEBBIX (IIyHXKEepHbIX) W Ap. CBsa3p Hamopa, wmomHocTH u  KIII ¢
IPOM3BOIUTENHFHOCTBIO (XapaKTEPUCTHUKU HAcOocoB). PaboTa HacoCcOB Ha ceTh W MX BBIOOP; peryJupoBaHHE
MIPOU3BOAUTEIBHOCTH.

Pasoen 2. Tennosvie npoyeccel u annapamol XumMuieckol mexHoai02uu.

2.1. OCHOBHBIE TEIJIOBBIE MPOLECCH B XUMUYECKOW TEXHOJIOTHH.

Harpesanue u oxsaxaeHue, KOHACHCALKs IapOB U UCHIAPEHUE )KUJIKOCTEM.

CranpoHapHbli M HECTAallMOHAPHBIA TEPEHOC TEIUIOThL. TeMmmeparypHoe TMoJie, TPaJIUECHT
TEMIEPATypbl M TEIUIOBOW IOTOK; TEIUIONEpeadya W TEIUlooTHada. [eMIeparyponpoBOJAHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEIBI.

2.2. IuddepennmanbHoe ypaBHEHHE TEPEHOCA YHEPTHH B JOpPME TETIIIOTHI.

TennoBoit OamaHc Kak 4YacTHBIM cCiay4dall sHeprermueckoro Oamanca. OmpeneneHue TEMI0oBOU
Harpy3KkHd amnmnapara npu U3MEHEHUH U 0e3 U3MEHEHHUs arperaTHOTO coCTOsTHUS. Pacxon Temmonocurernei.

HuddepennnanbHoe ypaBHEHHE TIEpeHOCa SHEPTHH B (hopMe TeTuioThl, ypaBHeHne dypne-Kupxroda
Y TEIUIONPOBOIHOCTH.

2.3. KOHBEKTHUBHBIN NEPEHOC TEIMIOTHI.

bespa3zmepubie nepemennsle — uucna Hyccenbra, Ilekne, Ilpanatins, I'pacroda, @ypwe. Pacuer
K03 (UIIMEHTOB TEIMI00TIa4H MPU BBIHYKJIEHHOM U €CTECTBEHHON KOHBEKIIUU.

2.4. Tennonepeaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

CrauvoHapHbIil NEpeHoC TEIUIOThl Yepe3 IUIOCKME W UuiIuHApudeckue creHku. CoderaHue
MEXAHU3MOB IIEPEHOCA TEIUIOTHI (TEMJIONPOBOJHOCTH, KOHBEKLIUHU, U3ITYUECHHUS).

TennooOMeH mpu U3MEHEHUHU arperatHoro cocrosHusa. Konaencamus mapos. @opmyna Hyccenbra.
TennooOMeH npu KUIMEHUH.
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PannantHell TemonepeHoc. B3amMHoe wu3nydeHue Tenl. PaiMaHTHO-KOHBEKTUBHBIA IIEPEHOC
TeIIoThel. PacueT morepp TEIUIOTHI anmaparaMy B OKPYKAIOILYIO CPENy M TEIUIOBOM m3oisuuu. OCHOBHOE
yYpaBHEHHUE TEIUIONEPEIayH.

AJUTHBHOCT TEPMHUYECKUX CONpOTUBICHUM. CpenHsas IBMKyHas CHIa TEIUIONEpenadH.
Omnpenenenue cpeaHel ABWKYILEH CUJIbl B anmaparax pas3JIMYHbIX KOHCTPYKLuMM. B3anmmHOe HampaBiieHue
JBYDKEHUS TEIUIOHOCUTENeH. PacueT moBepXHOCTH TEMI00OMEHHUKOB.

CriocoObI 1M0/1BO/Ia M OTBOJA TEIUIOTHI B XUMHUECKOW TEXHOIOTUH. TpeboBaHUs, MpeabsBIsIEMbIE K
TerioHocuTens M. O00rpeB BOJSHBIM MApPOM, BBICOKOTEMIIEPATYPHBIMU OPraHMYECKUMH TEINIOHOCUTEISIMU,
TonmouyHbIMA  TazamMu. CmocoObl  amekTpooborpeBa. OTBOA  TEMJIOTHI  BOAOW,  BO3AYXOM |
HU3KOTEMIIEPATYPHBIMH TEIJIOHOCUTEIISIMH.

TennmooOMeHHble — ammapatbl; MX  Kinaccupukanuss. OCHOBHbIE — THUIBI  ITOBEPXHOCTHBIX
TETMIOOOMEHHUKOB (TpyOuaThle, IUIACTHMHYATHIC, almaparhl ¢ MEePeMENIMBAIOIIUMH yCTPOMCTBaMU U T.J.)
CMmecHuTenbHble  TEMJIOOOMEHHUKH: TPAJAMpPHM, KOHACHCATOpbl CMeIleHHs. BbiOOp onTUMambHBIX
KOHCTPYKUMH ¥  YCIOBHM OKCIUTyaTalliM TEIUIOOOMEHHBIX ammaparoB. (OCHOBHBIE TEHJCHIMH
COBEpPILIEHCTBOBAHUS TEIIOOOMEHHBIX allaparos.

Paszoen 3. Ilpoyeccor u annapamel paszoenenus 2omozenvix cucmem (OcHogHble MaccoobMeHHble
npoyeccwl).

3.1. OcHOBBI MaCCOOOMEHHBIX TIPOIIECCOB.

Knaccudukanus mporeccop maccooomena. OCHOBHBIE TOHATHUS W ompeneneHus. [Iporeccel co
cBOOOHON U (PMKCUPOBAHHOM rpaHulieil pa3aena (a3 u ¢ paznensroneit Gpas3pl neperopoakoit (MeMmOopaHoi).
Hocutenu u pacnpenensemsle BemectBa. CiocoObl BIpaKEHHsI cocTaBa (as.

OU3NKO-XUMUYECKHE OCHOBBI MacCOOOMEHHBIX MpOIEecCOB. PaBHOBECHBIE YCIOBUS U ONpeAeTeHHE
HampaBjieHusT TiepeHoca BemiectBa u3 (a3l B ¢dazy. Koabdumumentsr pacnpenenenus. [lonsarue o
Maccolepeiaye 1 MaccooTaue.

KoHneHTpallmoHHOE MoJie, TPaJueHT KOHLEHTpalMH, OOIMMH U yJEeIbHBIH MOTOK MAacChl.
MonexynspHas 1updy3ust B )KUAKOCTX, Tazax (mapax) M TBEpIbIX TeJax.

3.2. Macconepenaua.

OcHoBHOe ypaBHeHHE Maccorepenadn. CooTHOIIeHHEe MEXTy Kod(p(UIMEeHTaMH Maccolepeiau 1
MacCOOTAAYH, AJAUTUBHOCTh AU(PPY3MOHHBIX compoTuBieHuil. MHTeHCcU(UKanus Macconepenad ImyTeM
BO3/CICTBUS HA JUMUTHPYIOIIYIO CTAAMIO.

Bnusiaue ycnoBuil (Temmeparypsl, JaBlIE€HUs, KOHIEHTpalMii) Ha HalpaBIeHHE MAacCOIEpPeHOca Ha
npuMepax abcopOIuK; MPUHLIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. KoHBEKTHBHBII MacCOOOMEH.

JuddepennnanbHoe ypaBHEeHHE KOHBEKTUBHOI'O TIEpEHOCA MAacChl B OMHAPHBIX Cpeaax.

Judy3noHHBIN TOTPaHUYHBIN CIION; TPO( MM KOHIICHTPAIIMA U CKOPOCTEH B TOTOKAX.

Koadduunents maccootnaun. OCHOBHbIE MOZIETBbHBIE TIPEACTABICHUS O MEXaHU3ME MAaCCOOT/IauH.

MopenupoBanrue KOHBEKTHBHOTO MaccooOmeHa. Yucna Hyccenbra, [lekne, [Ipanatus, @ypwe u ap.,
uX (PU3MYECKH CMBICH, aHAJIOTUHU C TEIUIOBBIM MOJ00MEM MPUMEHHUTEIBHO K Ta3aM U >KUIKOCTAM. Pacuer
KO3(QUIMEHTOB MaccooTJauu B ammaparax pas3ddyHbIX THUIIOB IO ypaBHEHMAM C Oe3pa3MepHBIMU
NIEPEMEHHBIMH.

3.4. OCcHOBHBIE METO/IBI pacyeTa pa3MepPOB MAaCCOOOMEHHBIX ammapaToB.

MarepuanbHblii OaJlaHC HEMPEPHIBHOIO YCTAHOBUBILIETOCS IpoOLEcca MpPU Pa3IMYHBIX crocolax
BBIPa)KEHUS COCTaBOB (pa3 M UX PacXoJI0B; ypaBHEHUs pabounX JTMHUH.

[IpenenpHble KOHIIEHTPALUU paclpeAesieMOro KOMIIOHEHTa B OTAAIONICH M M3BIEKaromen ¢azax
JUIsl TIPOTHBOTOYHBIX IPOLECCOB. MAaKCHMaJIbHO BO3MOJKHAsl CTEIECHb W3BIICYCHMS, MHUHHUMAIbHBIA M
ONITUMAJILHBINA PAaCXO/bl U3BJIEKAIOLICH (hazbl.

Pacuer momnepeuHoro cedeHus (AMamMeTpa) KOJOHHBI, MPEAEIbHO IONMYCTUMAas M 3KOHOMHYECKH
ONTUMAJIbHAS! CKOPOCTH CIUIOIIHOM (hazbl.

PanyoHanbHblii BHIOOp B3aMMHOIO HANpaBiI€HHUsS [JBW)KEHUS (a3 M OpraHu3alMd IOTOKOB B
MaccOOOMEHHBIX ammaparax. Pacyer MaccOOOMEHHBIX IPOLECCOB M amNMapaToB JUIsl CUCTEM C OJHHUM
pacrnpenenseMbM KOMIOHEHTOM. OCHOBBI pacueTa BbICOTbI MACCOOOMEHHBIX aIllapaTOB C HEMPEPHIBHBIM U
CTYIEHYATHIM KOHTAKTOM (pa3. /IBa OCHOBHBIX METO/a pacueTa: Ha OCHOBE K03(h(puimeHToB Macconepeaaun
Y Ha OCHOBE IIOHATHUS TCOPETHYECKOHN CTyNEHHU pasziciieHus. [IoHsTHe uncia equHuI NepeHoca U BBICOTHI
eauHuubl nepeHoca. dakrop Mmacconepenaun. CpenHss IOBHXKyLas cuila Macconepenaud. BinsHue
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IPOJOJIBHOIO TEpPEMEIIMBAHU Ha CpPEJHIOI JBIKYILYHO cuily Macconepenauu. Ilpouenypa pacuera,
OCHOBaHHasi Ha O0OBEeMHBIX Kod(hduimeHntax maccomnepenayu. ['paduyecknii M aHATUTUICCKUNA METOIBI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTyNEHYAThIM KOHTAKTOM ¢a3. DhHEeKTUBHOCTH
crynean mno Mbppopu. CBsa3p uucna eauHul nepeHoca u jokansHoro KIIJ[ crymenun mo Mbopdpu.
YucneHHBIH pacyeT «OT CTYHNEHH K CTYNEHU» M ero rpaduueckas HWHTEpIpeTaus C HCIOIb30BAaHHEM
«KMHETUYECKON TUHUM». YdeT cTpyKTypbl moTokoB U KIIJ[ tapenku. OcoOeHHOCTH pacyeTa TapeinbyaThiX
KOJIOHH Ha OCHOBE MOHSTHS TEOPETUUYECKOMN Tapenku. Yucio AecTBUTEIbHBIX U TEOPETUUECKUX TapeioK.
D¢ hHEeKTUBHOCTH TapEIIKH.

ParmonanbHblii  BHIOOp B3aMMHOTO HAmNpaBiICHHUS [JBMKEHUS (a3 W OpraHu3alld IMOTOKOB B
MacCOOOMEHHBIX arnmnaparax.

3.5. AGcopOmms.

OO01ue MpUHIMIBI YCTPOMCTBA M KJIAaCCHU(UKAIUS alapaTroB JUIsi MaCCOOOMEHHBIX MPOIIECCOB B
cucremMax "ra3(map)-xKuakocts". OcoOOEHHOCTH KOHCTPYKIUN abcopOepoB.

OcHoOBHbIE THIIBI U O0JIACTH TpPUMEHEHHUs abcopOepoB: HacaJoO4yHble M TapeinbyaTble KOJOHHBI,
anmaparbl CO CIUIOIIHBIM U CEKIIMOHHPOBAHHBIM 0apOOTaKHBIM CIIOEM, alllapaTrhl ¢ JUCIEPTUPOBAHHEM
KUJKOCTH.

Cxembl abCOpOIIMOHHO-1ECOPOLIMOHHBIX YCTAaHOBOK C BBIJCIICHHEM H3BICYCHHOTO KOMIIOHEHTa M
pereHepanueit abcopOeHTa (AecopOIMel MpH TOBBINICHHOW TeMIeparype, NOHWKCHUEM JaBJICHUS,
OTJyBKOI MHEPTHBIM HOCUTEJIEM).

3.6. Jluctriisiys.

Paznenenne OUCTWIUIALMEH JKUAKUX TOMOTEHHBIX CMeCe U CHKMKEHHBIX Ta30B; OO0JIACTH
MPUMEHEHUS U OCOOCHHOCTH MPOBEICHHUS MTPOLIECCOB MPU PA3INYHOM JaBJICHUU.

ITapokuIKOCTHOE paBHOBECHE ISl CUCTEM C IIOJIHOW U OTPAaHUYEHHON B3aMMHOM pacTBOPUMOCTBIO U
€ro BIMSHHE Ha BO3MOXXHOCTh pa3/IeJeHHs KOMIIOHEHTOB JUCTHWIISIUOHHBIMH MeToAamu. Pacuer
paBHOBECHS JUISI UCaIbHBIX OMHAPHBIX CMECEH.

[Ipoctast u dhpakuroHHAas MMEPEroHKa; MeperoHka c aeduermManuein. MarepuaabHbIi O6anaHc, pacder
BBIXOJIa TIPOJIYKTa W €ro CpPeAHEro cocTaBa NpU MEperoHke OuHapHbIX cMmeceld. CXeMbl YCTaHOBOK.
TenioBble OaslaHChI U pacyeT PacX00B TEIJIOHOCUTENEH /711 3TUX MPOLIECCOB.

Pextudukarnms. PU3UKO-XMMUYECKHE OCHOBBI 1 OCOOCHHOCTH YCIIOBUH MPOBEJCHUS MPOIIECCOB.

3.7. OCHOBBI pacueTa v anmapatbl ISl AUCTUIUISALMHN.

CxeMbl YCTaHOBOK JJIsl HEMPEPHIBHOM M MNEPUOIUYECKON peKTUHUKAIMKH OWHAPHBIX CMECEH.
Oco0eHHOCTH YCTPOUMCTBA anmnapaToB (HACaIOYHBIX U TapesIbuaThIX KOJIOHH) M BEIOOpa PEKUMOB UX PabOTHI
npu pektudukauu (Mo cpaBHeHHI0 ¢ abcopOumeit). OcoOEHHOCTH YCTpPOMCTBA W BapHaHTHI PaOOTHI
ucrapuTenei u nedermMmaTopos.

MonenupoBaHie U pacyeT MPOLECCOB M amlapaToB MPU HEMPEPBHIBHOW PEeKTU(UKAUN OMHAPHBIX
cucteM. OCHOBBI YUCIICHHOTO M TpadOoaHATMTUUECKOT0 METOI0B. MaTepuanbHblid Oananc. Paboune nuHun.
OmnpezneneHue MUHUMAIBHOTO U pabodero ¢iermoBoro umcia. TeruioBol OalaHC M pacyeT pacxoJOB
TerioHocuteneil. [IpuHIUIBl TEXHUKO-9KOHOMUYECKOI ONTHMHU3ALMU MPH pacdeTre padodero ¢ierMoBoro
Yrcia, pa3MepoB ammaparypbl U dHEpreTHueckux 3arpar. OCHOBBI pacyeTa TapenbyaThIX W HAcaJO4YHBIX
peKTU(UKAIIMOHHBIX KOJIOHH.

Pasoen 4. OcHnosnvie eudpomexanuueckue npoyeccwi. Ilpoyeccvl u annapamuvl pasoeneHus:
2emepo2eHHbIX CUCTNEM.

4.1. Paznenenue )KMIKUX U Fa30BbIX T€TEPOrE€HHBIX CUCTEM B I10JIE CHUJI TSKECTH.

Krnaccudukanus XuAkux U ra3oBbIX I'€T€POTE€HHBIX CHCTEM: CYCIIEH3UH, dMYJIbCHUM, MEHBI, MbUIH,
TyMaHbl. MaTepuanbHbIi OanaHC MPOILECCOB pa3/iesieH s TETEPOTeHHBIX CHCTEM.

Onenka 5((eKTUBHOCTH U BBHIOOP ONTHUMAJIBHBIX IMPOLECCOB M ammapaTroB Ui pa3leieHUs
TeTEPOreHHBIX CMECEH.

Paznenenue >XKUIKUX W ra3oBBIX CHUCTEM B IOJ€ CHJ TsKecTH. Pacuer ckopocTteil cBOOOAHOrO U
CTECHEHHOT'O OCAKJICHHsI TBEP/IBIX YACTHII IIaApOO0OPa3HO U OTIMYHBIX OT Hee ()OPM B MOJIE CUIIBI TSKECTH.

[Ipouiecchl OTCTaMBaHUS UM YCTPOMCTBO ammaparoB pa3/ieNICHHs CYCHEH3WW, dMYJIbCHN U TbUIEH.
Pacuet moBepxHOCTH OCaXAEHUSA U MPOU3BOAUTEILHOCTH OTCTOMHUKOB. Y CTPOMCTBO U JEHCTBUE LIMKJIOHOB
(MpOCTHIX U OaTapeUHBIX ), THAPOITUKIOHOB.

4.2. TeueHue uepe3 HEMOABUKHBIE 3€PHUCTBIE U NICEBAO0KUKEHHBIE CIIOU.
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3HaueHue TUIPOJUHAMHUKHN 3€PHUCTHIX CIIOEB B Mporeccax (UIBTPOBAHMS, TEIJIO- U MaccooOMeHa,
rereporeHHoro karanuza u Jp. OCHOBHBIE XapaKTEPUCTUKH OJTHUX CJIOEB: JUCHEPCHOCTb, YJeNbHas
MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJEHTHBIN NHaMeTp KaHaJOB. PacueT ruapaBInyecKoro CONpPOTUBIICHUS
cnosi. I'mapaBnudeckoe COMPOTHBIICHHWE CJIOEB HACAJ0K MPOMBIIIJIEHHBIX Macco- M TEMI00OMEHHBIX
anmnaparos.

Pexxumbl TeyeHHs] TOTOKOB B HACaJOYHBIX KOJOHHAaX. ['MapaBiIndeckoe CONMpPOTHUBIICHUE, SBICHHS
NOJIBUCAHMUS, 3aXJICObIBAaHNS U MHBEPCUHU (ha3 M pacyeT COOTBETCTBYIOIINX CKOPOCTEH.

'unpoauHamMmuKka NCeBAOOKIKEHHBIX (KUMAMx) cioeB. O0IacTb MPUMEHEHUS TCEBAOOKUKEHUS.
OcCHOBHbBIE XapaKTEPUCTUKU TICEBIOOKUKEHHOIO COCTOSIHMS. [ MapaBinudeckoe compoTuBieHue. Pacuer
CKOpOCTEH TCEBIOOKIKEHUSI U CBOOOJHOTO BUTAHMSA, BBICOTHI ICEBJO0XKMKEHHOTO ciosi. OIHOPOIHOE U
HEOJTHOPOJHOE TCeBAOOKMKeHUue. OCOOEHHOCTH TCEBIO0KIKEHUS MOIUIUCIEPCHBIX cloeB. [IHeBMO- u
TUAPOTPAHCHIOPT 3€PHUCTBIX TBEPIbIX MaTEPUATIOB.

4.3. ®uibTpOBaHUE CYCIIEH3UM M OUYUCTKA Ia30B OT MbUICH.

Crnenuduka moBeieHUs 0CaIKOB KaK 3€PHUCTHIX CIOEB: CKUMAaeMble U HEC)KUMaeMble 0caaku. Busl
GuIbTPOBAIBHBIX NEeperopoAok. MakTopsl, BIAUSIONIME Ha CKOPOCTh (QMiIbTpoBaHUs. DUIbTpOBaHHE MpPU
IOCTOSIHHOM ~ CKOPOCTH  (MJIBTPOBaHMUA. OKCHEPUMEHTAJIbHOE ONpEACTICHUE KOHCTAHT YpaBHEHHSA
¢unbrpoBanus. Kiaccudukanmss u  yCTpOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO M MEPUOAUYECKU
paboTtaronmx GUIBTPOB U PUIBTPYIOUINX LEHTPUDYT.

4 O0beM yueOHO# JUCHMIIJIMHBI

Bua yueGHoii paGoThi Bcero 5 cemecTp 6 cemecTp
3E AKajn. 4. 3E AKkan. 4. 3E AKkajn. 4.
O0mast Tpy10eMKOCTh JUCUMIIIIMHBI 12 432 6 216 6 216
KonrakTHas padora: 4,45 160 1,78 64 2,67 96
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie padotsl (JIP) 0,89 32 — — 0,89 32
CamocTosiTesibHasi padora: 5,55 200 3,22 116 2,33 84
CamocTosiTeTbHOE U3YYCHHUE Pa3/IesiOB 5,55 200 322 116 233 84
JTACITUTIITAHBI
Buabl KOHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KoHnTakTHas paboTa — mpoMeKyToUHAs 0.8 0.4 0.4
aTTecTaums 2 1 1
IToaroroBka K 3K3amMeHy 71,2 35,6 35,6
Bua uTOroBoro KOHTpoOJIf: JK3aMeH IK3aMeH
. Bcero 5 cemecTp 6 cemecTp

Bux yuebioit padorst 3E Actp. 4. 3E Actp. 4. 3E | Actp. 4.
O01mas Tpya10eMKOCTh AU CHUNJIMHBI 12 324 6 162 6 162
KonTakTHasi padora: 4,45 120 1,78 48 2,67 72
Jlexun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 0,89 24 — — 0,89 24
CamocrosiTesbHas padora: 5,55 150 3,22 87 2,33 63
CamocTosATeTbHOE N3YUYCHHUE Pa3/ICiIOB 555 150 3.22 87 233 63
JHCIHATIINHEI
Buabl KoHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — mpoMeKyTOIHAs 0.6 0.3 0.3
aTTecTaums 2 1 1
IToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Bua uTOoroBoro KOHTpoOJIf: IK3aMeH IK3aMeH
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AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«JIeKTPOTEXHUKA U MPOMBIILJIEHHAS YJIEKTPOHUKA)

1 Heas aucnumianHbl — QopMupoBaHUE Yy OOy4YaOMIMXCAd KOMIIETCHIINH, 00eCIeYrBAIOIINX
TEOPETUYECKYI0O U TMPAKTUYECKYIO TOJTOTOBKY BBITYCKHHKA, YMEIOIIEr0 BBIOMpAaTh M 3KCILUIyaTHPOBATh
ANEKTPOTEXHUYECKUE U AJIIEKTPOHHBIE YCTPOWCTBA, BJIAJCIONIETO HABBIKAMHU HMCIOJb30BAaHUS COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJOTHH Il aBTOMaTU3WPOBAHHOTO MOJEIUPOBAHUS U pacuéTa 3JEKTPUUECKUX U
3JIEKTPOHHBIX IETICH.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams clieqyOmUMU KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUS:

OIIK-1.2; OIIK-1.4; OlIK-1.7; OIIK-3.2; OIIK-3.4; OIIK-3.7; OIIK-6.2; OIIK-7.1; OIIK-7.3.

3namo:

— OCHOBHBIE MTOHSATHUSA, ONPECICHUS U 3aKOHBI AJEKTPUUECKUX LIeTIeH;

— METOJIbl ABTOMATU3WPOBAHHOTO MOJEIUPOBAHMS, aHaIW3a W pacyéra LeNneil IMOCTOSHHOTO H
MEPEMEHHOT0 TOKOB, METOJIOJIOTHIO JIEKTPOTEXHUYECKUX U3MEPEHHUI;

— YCTPOMCTBO M TNPUHIUINBI PabOThl 3JIEKTPOTEXHUYECKOTO M 3JIEKTPOHHOTO O0OpYyIOBaHUS,
TpaHcPOpPMATOPOB, MIEKTPUIESCKUX MAIINH, UICTOYHUKOB TUTAHHUS.

Ymemn:

— IPUMEHATh  TEXHOJOTUHU ABTOMATU3MPOBAHHOIO MOJCIUPOBAHUA, aHaiu3a, pacuéra U
9KCILTyaTalluy 3JIEKTPUUYECKUX CETeH, MPOMBIIIJIEHHOTO IEKTPOOOOPYI0BAHUS U SJIEKTPOHHBIX TPUOOPOB;

— BBIOMPATh  JJCKTPOTEXHUYECKOE U  JJIEKTPOHHOE 00OpyIdOBaHWE [UIsi pEIICHUs 3aaad
MIPOEKTUPOBAHUS U pEeATU3AMU XUMHKO-TEXHOJIOTMYECKUX IIPOLIECCOB U TPOU3BOCTB.

Braoemy:

— METOJI0JIOTHEN aBTOMATU3UPOBAHHOIO MOJIEIIMPOBAHUSA U PACUETa ANEKTPUUECKUX U DIIEKTPOHHBIX
TIeTIeH;

— MPaKTUYECKUMU HaBbIKAMH pabOThl C 3JIEKTPOTEXHUYECKOM ammaparypoil U 3IIEKTPOHHBIMU
YCTPOMCTBAMMU.

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Beeoenue.

[Ipeamer, OCHOBHBIE NOHATHUS, METOJOJIOTHS 3JIEKTPOTEXHUKU W TPOMBIIUIEHHON 3JEKTPOHUKH.
Kpatkue ncropudeckue cBeleHUs. 3aJaud U MECTO IUCIUIUIMHBI B TIOJITOTOBKE OakaiaBpa XHMMHYECKOMN
TEXHOJIOTHH.

Pa3zoen 1. Dnexmpuueckue yenu.

1.1. OcHOBHBIE OMIPeACIICHUS, ONTMCAHUS TAPAMETPOB U METOAO0B pacuéTa IEKTPUUECKUX IETEH.

OcHOBHBIE TOHSATUS U 0003HAYCHUS DJIEKTPUYCCKHUX BEIUYUH U DJIEMEHTOB JJIEKTPUYECKHUX IICTICH
(T'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, T'OCT 1494-77). HcTouHUKM U TNPUEMHUKU
anekTpudeckoil dHeprud. OCHOBBI 3IEKTPoOe30macHOCTH. CXeMbl 3aMEUIEHUS AJIEKTPOTEXHUUIECKUX
YCTPOMCTB.

OCHOBHBIE TIOHATHS TEOPUHM HIIeKTpuueckux ueneil. Kmaccudukamms neneil: JIUHEHHBIE U
HEJIMHEHHbIE, HEPa3BETBICHHBIE U PAa3BETBICHHBIE, C OJHUM U HECKOJBKMMHM HCTOYHHKAMU NUTAHUS, C
COCPEIOTOUYEHHBIMU U PACTIPEICTICHHBIMU ITapaMeTPaMHU.

OCHOBHBIE TPUHLHUIBI, TEOPEMBI M 3aKOHbI JJIEKTPOTEXHUKHU. [IpuHIMII HEnpepbIBHOCTH
(3aMKHYTOCTH) 3JIEKTPHUYECKOTO TOKA U MAarHUTHOTO MoToKa. 3akoHsl OMa u Kupxroda.

Meroasl MOETMPOBAHUS, aHAIM3a U PACUETA JIMHEMHBIX JJIEKTPUUECKUX LENEl MOCTOSIHHOIO TOKA.
AHanmu3 U pacu€T pa3BETBIEHHBIX SJIEKTPUUECKHUX ILIeNell C HEeCKOJbKMMH HMCTOUYHMKAMHU MHUTAHUS IyTEM
COCTaBJICHUSI W pEIIeHUs] CUCTeM YypaBHeHHIl mo 3akoHaM Kupxroda, mpumeHeHHs METOJIOB Y3JIOBBIX
MOTEHIIMATIOB U SKBUBAJIEHTHOT'O AKTUBHOTO JIBYXITOJIFOCHUKA.

OcHOBHBIE CBOMCTBa M O0OJIACTH TNPUMEHEHHS MOCTOBBIX IIETICH, MOTEHIIMOMETPOB, ACIHUTENEH
HaIpsKEHUs U TOKA.

MarpuyHas 3anmuch ypaBHEHUH 11eTield B 0000eHHBIX (popmax.

1.2. DnexTpuyeckue U3MEpEHUs U MPUOOPHI.

Meroasl  u3MepeHHs  ANEKTPUYECKUX  BEJIIMYMH: IMpsIMblE W KOCBEHHbIE. AHAJIOrOBBIE
AIIEKTPOU3MEPHUTEIbHBIC U MU(POBBIC IIEKTPOHHBIE MPUOOPHI: YCTPONUCTBO, MPHHIIMIT ACHCTBH, 00JIacTH
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IpUMEHEHHU. V3MepeHne 3JIEKTPUUECKUX BEJIMYMH: TOKOB, HANPSKEHHUM, CONPOTUBICHHM, MOLIHOCTU H
JHEPIUU.

1.3. AHanu3 u pacy€T TMHENHBIX LIeTIel IEPEMEHHOT0 TOKA.

CrnocoObl mpencTaBieHus: (B BHJAE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMILJIEKCHBIX YHCEN) U
napameTpsl (aMIUTUTY/AA, YacToTa, HadaibHas (as3a) cuHycouJalbHBIX (QyHKIMHA. MTHOBEHHOE, cpeaHee U
JeMCTBYIOIEE 3HAUEHHSI IEPEMEHHOI0 CHHYCOUAAIBHOIO TOKA (HAMIPSIKEHHS).

AKTHBHOE, PEAKTUBHOE U IIOJHOE CONPOTUBJIECHUS BETBU. Da30BbIE COOTHOLIECHUS MEXAY TOKOM U
HarpspKkeHneM. MOITHOCTh B IEeNsX mepeMeHHoro Toka. Koaddunuent momuoctr (cos([ 1)) u ero TeXHUKO-
9KOHOMMYECKOE 3HAUYCHHUE.

[TpumeHenune anreOpbl KOMIUICKCHBIX YHCENI B AJIEKTpOTeXHUKE. KomruiekcHbld MeTon pacuéra
JUHEMHBIX CXEM LEeNel MepeMeHHOro Toka. KOMIUIEKCHOE CONPOTHUBIICHUE U KOMIUIEKCHAsI MPOBOIUMOCTD
BeTBH. KoMmIiekcHas MOIIHOCTD M 0alaHC MOIIHOCTH B LIETISIX TEPEMEHHOI0 CHHYCOUIaJIbHOTO TOKA.

Pe3oHaHCHBIE SBICHMS B DJIEKTPUYECKUX LIEIAX, YCIOBUS BOSHUKHOBECHHS, IIPAKTHYECKOE 3HAYCHUE.
Pe3onanc HanpspkeHMM M TOKOB. HacTOTHBIE CBOMCTBA LIETIEH MEPEMEHHOro Toka. IloHsATHE O JIMHEWHBIX
YeThIpEXNotocHuKaX. [IoHsATHE 00 IIeKTpUUECKHUX LENAX ¢ MHAYKTUBHON (MarHUTHON) CBSI3BIO.

Ananu3 u pacuér Tpéxdas3HbIX 1enel nepeMeHHOro Toka. JaeMeHTsl TpéxdasHpix nemneil. CriocoOs
n300pakeHust U coequHeHus pa3 TpEx(}a3HOro UCTOYHMKA NMUTAHUS U MPUEMHUKOB 3Heprun. CoeauHeHue
NOTpeOUTENEH PIEKTPOIHEPTUH 3BE3/I0M U TPEYTOJILHUKOM. TpEX- M YeTHIPEXIPOBOJHBIE CXEMBI MUTAHUS
npueMHuKoB. HasnaueHue HeHTpasbHOrO TmpoBoaa. MomHocTh Tpéxdasznon 1enu. Koaddumment
MOUTHOCTH. TexHuKa 0€30MacHOCTH MPH SKCIUTyaTalluu YCTPOUCTB B TPEX(Pa3HBIX LETSIX.

[IpumeHeHne I aBTOMAaTU3MPOBAaHHOIO MOJENMPOBAaHMS M pacyé€ra Lened NporpaMMHBIX
IPOIYKTOB, pa3paboTaHHBIX HA Kadeape, a Takke makeToB nporpamm «Multisimy», «Mathcady, «Excel».

Pazoen 2. Dnekmpomacnummsie ycmpoucmea u 31eKmpuyeckue MauuHbl.

2.1. TpancgopmarTopsl.

Ha3znauenne wu oOmactu npuMmeHeHUs TpaHchopMaTopoB. YCTPONCTBO W NPUHIMN JACHCTBUSA
onHo(aszHoro TpanchopmaTopa.

AHanu3 3J1eKTpOMarHUTHBIX IIPOLECCOB B TpaHC(HOpMATOPE, CXeMa 3aMELICHHUS.

[Torepu osHeprum B TpaHchopmartope. Buemnme xapakrepuctuku. IlacropTHble JaHHBIE
TpaHchopMaTopa U ONpesielieHne HOMUHAIBHOIO TOKa, TOKa KOPOTKOTO 3aMbIKaHUS B IEPBUYHON OOMOTKE
¥ U3MEHEHUS HAIPsDKEHHS Ha BTOPUYHON OOMOTKE.

2.2. ACUHXpOHHBIE MallIUHBI.

YCTpoiCTBO U MPUHLUN JEHCTBHS TPEX(HA3HOT0 aCHHXPOHHOTO AJIEKTpOoABHraTesns. Bpararomeecs
MarHuTHOE Tosie cratopa. MarautHoe mojie mMamuHbl. DJ[C o6MOTOK craropa u poTtopa. CKOJIbKEHHE.
Yacrora BpallleHus: pOTopa. DJIEKTPOMArHUTHBI MOMEHT. MexaHu4yeckre U paboune XapakTepUCTUKH.

DHepreTudeckue nuarpaMmmel. [lacnopTHbie TaHHBIE.

ITyck acMHXpOHHBIX JOBUTATENIeH C KOPOTKO3aMKHYTHIM M (a3HbIM poTopoM. PeBepcupoBanue u
perylnMpoBaHHe YaCTOThI BPALICHHUs pOTOpA.

Pa3zoen 3. Ocnogul s1exmpoHuKi.

3.1. DnemenTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMNCTB.

YcnoBHble 0003HAUEHUS, TIPUHIHIT ASHCTBUS, XapaKTEPUCTUKA M Ha3HAUYEHHUE MOIYIPOBOIHUKOBBIX
JMOJI0B, TPAaH3UCTOPOB, TUPUCTOPOB.

WHTerpanbHble MUKPOCXEMBI, UX Ha3HAUYEHHUE, KIaccu(uKalus 1 MapKHpPOBKa.

3.2. IcTOYHUKY BTOPUYHOTO 3JICKTPOIUTAHUS U YCUIINTENH JIEKTPUYECKUX CUTHAJIOB.

[TomynpOBOTHUKOBBIE BBINPSAMUTENN: KIacCU(UKAIUSA, OCHOBHBIC IapaMeTpbl. DIEKTPUYECKHUE
CXEMBI U MIPUHILIMI PAOOTHI BBIIPAMUTENSL. DIEKTPUUYECKUE PUIIBTPBI.

Knaccuukanuss ¥ OCHOBHBIE XapaKTEPUCTHKH YCUIHMTENeH. AHamu3 pabOThl OJHOKACKAJHBIX H
MHOI'OKAaCKaJHbIX ycrinTenel. OOpaTHble CBSI3U B ONEPALIMOHHBIX YCHIINTEINSAX, UX BIUSHHUE HA NTapaMeTphl
U XapakTepucTuku ycuiutens. OCHOBHBIE TUITBI ycuiuTenel Ha 6aze OVY.

4 O0bem yueOHOI TUCUUIJIMHBI.

O0beM TUCHUNIINHBI

Buj y4eOHoii pa6oThI 3E Axan. 4. | Actp.i.
O01mas TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
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JlaGopatopusie padotsl (JIP) 0,89 32 24

CamocTosiTesbHasi padora 1,67 60 45

KonrtakTHas camocrosiTenbHasi pabota 0,4 0,3
1,67

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 596 44,7

Buja HTOrOBOro KOHTpOJIA: 3a4ér c oneHkom

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«IKoa0rus»

1 Henp aucHumiIuHbl — cHopMHpOBaTH Yy CTYIACHTOB CHUCTEMHbIE 0a30Bble 3HAHUS OCHOBHBIX
HKOJIOTHYECKUX 3aKOHOB, OIPEICNISIONINX CYIIECTBOBAHWE M B3aMMOJEHCTBHE OHMOJIOTHYECKHX CHCTEM
pa3IMYHBIX YPOBHEH; 00 aHTPOIOTEHHBIX BO3ACHCTBUAX Ha Ouochepy M 0 OMOpa3HOOOpa3uH, KaKk OCHOBE
YCTOWYHBOCTH COOOIIIECTB.

2 B pe3yabTaTe H3yuyeHHs JTUCUMILIMHBI 00y4AI0IIHUIACH 10JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHUKECHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OlIK-2.2; OIIK-2 4.

3nams:

— (yHIaMEHTaNIbHbIE TOHATHUS, 3aKOHBI U PUHIUIIBI SKOJIOTHH;

— 3aKOHOMEPHOCTH Pa3BUTHSI SKOCHCTEM U UX KOMIIOHEHTOB;

— MPUYUHBI U TEHJICHIIUN PA3BUTHSI COBPEMEHHBIX SKOJIOTMUECKUX MPoOIIeMm;

— OCHOBHBIE Pe3yJIbTaThl BO3JCHCTBUS OOILECTBA Ha MPUPOIY; SKOJIOTUYECKHE TOCIEICTBUS ITOTO
BO3JECUCTBHS;

— YCIIOBHSI YCTOMUMBOTO Pa3BUTHSI YEIOBEUECTBA.

Ymemn:

— 00BSCHUTD MPUUYUHHO-CIICACTBEHHBIE CBA3H SKOJOTMUECKUX U HCTOPUYECKUX IPOIIECCOB, BIUSHUE
YyelloBeKa Ha JKOJIOTWUYECKUE SIBJIICHUS, WUJIEM YCTOWYMBOTO PAa3BUTHUS, DKOJOTMUYECKON IEeSTENbHOCTH M
KYJIBTYPBI;

— aHAJIM3UPOBATh Pa3JIMYHbIE SKOJIOTMYECKHE CUTYallld, IPUHUMATh KOHKPETHbBIE PEIICHUS MO HX
YIAY4IIEHUIO.

Braoemn:

— MOHATUHHBIM aIllapaToM dKOJIOTUU JJIs aHAIW3a JAHHBIX 110 YKOJIOTHH.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Bseoenue.

Oxonorus. [IpombInuieHHas 3Koj0rHus. DKoJIorus yenoBeka. Omnpenenenus, Kpyr 3anad. Kpartkue
UCTOPUYECKHE CBEICHUS O CTAHOBJIEHUH SKOJIOTUHU KaK HAYKH.

Pazoen 1. Buocgepa.

CtpykTypa u rpaHuiibl 6nocgepsl.

Atmocdepa. CoctaB u crpoerune armocdepsl. Ponbp armocdepbr B 3amure 3eMiIH OT KECTKOTO
u3nydenuss Comuia. O30HOBBIA CIIOM, MEXaHM3M €ro OOpa3oBaHMs W 3HAUYEHHUE JUIA KU3HM Ha 3emIe.
BemecTBa, paspymaroniue 030HOBBIM CIOM, UX MCTOYHMKUA. MexaHu3M pazpyliarouero aeucTBusd. Pomib
atMocdepsl B yaepkaHuu Tera. [lapHUKOBBIA 3¢p¢ekT (PU3MKO-XUMUYECKas CYIHOCTh SIBJICHUSA).
OcHOBHBIE TAPHUKOBBIE T'a3bl, UX UCTOYHUKH.

I'mapocdepa. Cocrapnstonme ruapocdepsl. Kinaccupukanuss KOMIOHEHTOB XMMUYECKOTO COCTaBa
MPUPOJHBIX BOJ C MO3UIMH ruapoxuMuu. KpyroBopoT BoibI.

Jlutocdepa. Crpoenue nurocdepsl. BemiecTBeHHbIH cocTaB 3¢MHOM KOpbl. XHMHUYECKHUH COCTaB
nouBsl. [TouBa kak KOMIIOHEHT Orochephl.

[Tpoucxoxaenne u sBomtonus Ouochepsl. Ilpoucxoxnenue xu3Hu Ha 3emuie. ['a3pl TMEpBUYHOM
atMocepsl, 00pazoBaHHE AMUHOKHUCIOT, OEIKOB, YIJIEBOJOB, Aa30TUCTHIX OCHOBAHMW, HYKJIEHMHOBBIX
kucnotr, AT® kucnorel. KoamepBarel, ux 3BomrOnus B KIeTKW. KoloHWanpHas rumote3a. Tpu THma
BemecTBa B Ouocdepe. Ponp xuBoro BemiectBa B Onocdepe. 3aKOH KOHCTAHTHOCTH JKMBOTO BEIECTBA.
[IpaBUIO KOHCTAaHTHOCTH YHMCIIAa BHUJOB. 3aKOH He3amMeHMMocTH Omocgepsl. Hoocdepa kak HensOexHbII
aTarn pa3Butus ouochepsl (3aKkoH Hoocheph).

Paszoen 2. Obwas sxonocun. OchosHvle pazoenvl o00Owel 5KOI02UU. AYMIKOLO2USA, IKOLO2US
nonyaayuil (0emdaKoL02us), IKOA02Usi CO00UeCme (CUHIKOI02US).
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Aytakonorus. Karteropum opraHusmMoB (aBTOTpOdBI, TeTepOoTpodbl, MPOIYIEHTHI, KOHCYMEHTHI,
penyueHTsl). DKonorudyeckue ¢GakTopel, MX Kiaccuduranus u nercrtBue. AOuoTrnueckue (HaxTopsr:
KIuMatudeckue (ryuuctas sHeprus CojHIa, TeMIeparypa, 0CaKu, BIaKHOCTh, OJBUKHOCTD BO3YLIHBIX
Macc, J1aBJICHWE, MOHU3UPYIOIINE U3ITydeHUs1), Tonorpadudeckue (GpaxTopbl (BBICOTA, PKCIIO3UIUS CKJIOHA,
KpPYTH3Ha CKJIOHA), COCTaB CpeAbl (COCTaB BO3/lyXa, COCTaB BOJAHOM CpeIbl, COCTaB IMOYB), KOCMHUUYECKHE U
BbICOKOTeMIIepaTypHble. buotuueckue Qaxtopel. ['oMOTHNHMUYECKHE UM TETEPOTUNUYECKHE OTHOIICHUS
MEXIy OSKUBBIMH OpraHusMamu. Buuael cuMOHO3a: Koomepamus, MEXBHA0Bas B3aMMOIOMOIIIb,
KOMMEHCAJIU3M, MyTyaiu3M. Bupl anTHOMO3a: KOHKYPEHIIMS, XUIIIHUYECTBO, Tapa3uTu3M. Helrpanusm kak
dbopma OMOTHYECKHX B3aMMOOTHOIICHHH. bHOTHYEeCKOe BIUsAHHME HA pacTeHUs (300TC€HHBIE OMOTHYECKHE
¢daxTopsl, ¢uUTOreHHble OMOTHYECKHEe (AKTOphI). 3aKOHOMEPHOCTH BO3ACUCTBUS (HAKTOPOB cCpenbl Ha
opranu3mbl: 3akoH MuHHEMyMa JluOuxa. 3akoH mumutupyommx ¢akrtopoB lllendopna. Peaknus
OpPraHU3MOB Ha M3MEHEHHUE YPOBHS SKOJIOTUYECKUX (PAKTOPOB: M3MEHUYUBOCTD, afanTaius. JDKOoJIornyecKas
HUIIIa OpraHu3Ma.

Okonorust momynsuuit (aemdkonorus). Iomynmsauus. Panmyc aktuBHocTH. Pasmep mnonmymsiuuu
(monmynsuUMOHHBbIE 3aKOHbBI). Bo3pacTHas u monoBas cTpykTypa mnomymsiuuil. IlpoctpaHcTBeHHas u
ATOJIOTUYECKAs CTPYKTypa MOMYNAUWU. JMHAMMKa MOMYNALMNA: KPUBBIE BBDKMBAHUSA, POCT MOIMYJSALUN H
KpUBbIE pPOCTa, KOJIEOaHUs YUCICHHOCTH MOMYJISIUH.

Dkonorusi coobmiects (cuHrKonorusi). buorneno3. buoton. Tpoduueckas cTpykrypa OHOIIEHO30B:
NUIIEBbIE IENU M CETH, SKOJOTMYeCKue NHpaMuabl (MHpaMuibl YHCIEHHOCTH, OMOMAacc W SHEpruil),
3aKOHOMEPHOCTH  Tpoduueckoro obopora B  OwuoreHoze. BumoBas cTpykTypa  OHMOIICHO30B:
B3aMMOOTHOUIICHHS] MEXKIY OpraHu3MaMu (BHYTPHUBHMIIOBAS W MEXBUIOBAS KOHKYPEHIIUS, XMUIHHUYECTBO),
BIMSHUE abuoThdyeckux (akTopoB cpensl. IlpocTpaHcTBeHHast CTpyKTypa OMOIIEHO30B. DKOJOTMYECKHE
HUIIM BUJOB B cooOmecTBax. 3aKOHOMEPHOCTH CAMOPETyJsLUU OHOIIEHO30B, 3KOJOTHYECKOe
nyonupoBanue. buopasznoobpasue. buoreonenos. Dxocucrema. CTpykTypa sKocucteM. OYHKIIMOHUPOBAHUE
(IMHAMMKa) SKOCHCTEM: KPYrOBOPOT OMOTEHHBIX 3JIEMEHTOB (yriiepoaa, azota, Gocdopa, ceprl), roMmeocTas
HKOCHUCTEMBI, CYKIIECCHSI.

Pazoen 3. Dnemenmoi sx0102U1ECKO20 HOPMUPOBAHUAL.

[IpenensHO JOMyCTUMBIE KOHIEHTPALUHM JUIsL BO3AyXa (IpPEIeNbHO IOMyCTUMas KOHLEHTPAIIHs
XUMHYECKOTO BEIeCTBa B BO3AyXe paboueil 30HbBI, MpeneiabHO AONyCTUMas MaKCHUMallbHas pa3oBast
KOHIIGHTPALMsl XMMHYECKOTO BEIIECTBA B BO3JyXE HACEJIEHHBIX MECT, NPEICNbHO JOMyCTHUMAs
CpeIHECYyTOYHas KOHIIEHTpAIMsi XMUMHYECKOro BeEIleCTBa B BO3JyXe HaceleHHbIX MecT). Hopmarus
JIOITyCTUMOTO BBIOpOCa.

[IpenenbHO JOMyCTHMblE KOHIEHTpAUMU s BOJbI (IIpEeleiabHO JOMYCTHMAas KOHILIEHTpaLUs
XMMHUYECKOTO BEIIECTBA B BOJE BOJIHBIX OOBEKTOB XO3AWCTBEHHO-NIUTHEBOTO U KYJIBTYpHO-OBITOBOTO
BOJIONOJIb30BAHUSA, MpPEIEIbHO JOMYCTHMAas KOHIIGHTpAlMsli XHWMHUYECKOro BEIleCTBa B BOJAE BOJHBIX
00BEKTOB, IMEIOLINX PbI00X03siicTBeHHOE 3HaueHue). Hopmatus gnonmyctumoro copoca.

Pa3zoen 4. 3acpsaznenue okpyacaroweti cpeoul.

XuUMHUYECKUE 3arps3HeHHE M ero OoTHaleHHble mnocneactBuss. Kuciaotasie noxau. Cwmor.
PannoaktuBHOe 3arpszHenHue. KceHOOMOTHKHM (TsDKETble METallbl, MECTULIHbI, CTOMKHE OpraHHyYecKue
3arpsA3HUTENH, TOJMLIUKIMYECKHE M TaJlOTCHHUPOBAHHBIE ApPOMATUYECKHE YIJIEBOAOPOAbI, (PpEoHBI).
Knaccudukanus  3arps3HSIONMX  BEUIECTB IO  CTENEHW  OMACHOCTH. CynepIKOTOKCUKAHTBI
(monMxIopupoOBaHHbIE OM(EHUIIBI, TUOKCUHBI). bronorunyeckoe 3arpszHeHue.

duznyeckoe 3arps3HeHHe (paJMalMOHHOE, JJIEKTPOMAarHUTHOE, IIyMOBOE, BHOpAaIMOHHOE,
TEIJIOBOE, CBETOBOE), €r0 UCTOYHUKH U TIOCIEACTBHS IS KUBBIX OPIaHU3MOB.

4 O0bem yueOHOI TUCUUIJIMHBI.

. O0beM THCHMILINHBI
Buj yueOHoii pa6oThI 3E Axan 4. | Actp.i.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Ipaktuueckue 3ausrus (113) 0,44 16 12
CamocTosiTesibHasi padoTa 2,11 76 57
KoHTakTHas camocTosiTenbHasi paboTa 2,11 0,2 0,15
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CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUILIMHBI | 758 | 5685
Bua uTOoroBoro KOHTpoJIsi: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«be30nacHOCTh JKU3HeAeATEeTbHOCTH

1 Heab AUCHUNLIUHBI — GOPMUPOBaHUE TPO(HECCHOHATBEHON KYIbTYPBI 0€30IIaCHOCTH, IO KOTOPOH
MOHMMAETCS TOTOBHOCTh U CIIOCOOHOCTH JMYHOCTH HCIIONB30BaTh B MPOQPECCHOHATBHOU IESATENbHOCTH
nproOpEeTEeHHYI0 COBOKYITHOCTh 3HAaHHWM, YMEHHMI W HAaBBIKOB Ui oOecriedeHus Oe3omacHOCTH B cepe
npo(ecCHOHANBHOM JEeATENIbHOCTH, XapaKTepa MBIIUICHUS M LIEHHOCTHBIX OpPUEHTAIMi, MPH KOTOPBIX
BOTIPOCHI OE30MMACHOCTH PACCMATPUBAIOTCS B KAUECTBE IPUOPUTETA.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4alOIIHUIACH 10JI7KEH:

Obaaoams CeNYIOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

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; OIIK-5.2.

3namu:

— OCHOBHBIE T€XHOC(EPHBIE OMTACHOCTH, UX CBOICTBA U XapaKTEPUCTHUKHU;

— XapakTep BO3ACUCTBHS BPEIHBIX U OMACHBIX (DAKTOPOB HA YETIOBEKA U MPUPOIAHYIO CPEAY, METOIbI
3alIUTHI OT HUX IPUMEHUTENBHO K cepe cBoei MpodeccnoHaIbHOMN 1eATeNbHOCTH.

Ymemn:

— UIeHTU(UIUPOBATH OCHOBHBIE OTACHOCTH CpPe/bl OOUTAaHUS YETIOBEKa;

— OLIEHWBATh PUCK WX peaHU3allf¥, BHIOMpPATh METOMBI 3aIUTHI OT OMACHOCTEH MPUMEHUTEILHO K
chepe cBoeil TPoPECCHOHATHHOW MACATEIHPHOCTH M CIOCOOBI oOecredeHus: KOMGMOPTHBIX YCIOBHM
KU3ZHEJEATCIILHOCTH.

Braoemn:

— 3aKOHOJIATEIBHBIMU ¥ TPABOBBIMH aKTaMH B 00JIACTH OE30MACHOCTH W OXPaHbl OKPYKaromei
cpenpl, TpeOOBaHUAMH K OE30MaCHOCTHM TEXHUUYECKHX pPErjiaMeHTOB B cdepe mnpodeccnoHanbHOU
JESITEIIbHOCTH;

— croco0aMu ¥ TEXHOJIOTUSIMU 3aIUTHI B YPE3BBIYANHBIX CUTYALIHSIX;

— MOHATUHHO-TEPMHHOJIOTHYECKHUM arllapaToM B 00J1acT O€30MacHOCTH;

— HaBBIKAMM  pallMOHAIM3ALMA TNPOPECCHOHAIBHON  JESATeNIbHOCTH C LEJIbl0  oOecreyeHus
0€30MaCHOCTH U 3aIUThI OKPYKAIOIICH CPEIbI.

3 Kpartkoe cogep:xaHue JUCUMILIIHHBI

Pasoen 1. Beeoenue 6 bezonacrocmo.

OCHOBHBIE IOHATHS U ONpeieSieHHs. be30nmacHOCTh M yCTOMYHMBOE pa3BUTHE.

Pa3zoen 2. Yenogex u mexnocgepa.

Ctpyktypa TexHOC(epbl U €€ OCHOBHBIX KOMIOHEHTOB. COBpPEMEHHOE COCTOSIHHE TeXHOC(ephbl U
TeXHOC(EepHOI 0e30IacHOCTH.

Pazoen 3. Hoemnmuguxayusi u 6o30eiicmeue Ha 4eno8eka 8peoHblX U ONACHLIX (aKmopos cpedbl
obumanus.

Krnaccudukanus HeraTuBHbIX (PAKTOPOB cpeibl OOUTaHHUS ueloBeKa. XHUMHUYECKHE HETaTUBHBIC
dakTopsl (BpenHble BemlecTBa). MeXaHMYECKME W AaKyCTHUECKHE KoyeOaHus, BHOpanus M IIyM.
DJIEKTPOMArHuTHbIC M3MydeHUsT U ToJisl. MoHW3upyromuye H3IydeHue. DJNEKTpUUecKuid Tok. OmacHble
MexaHnudeckue ¢aktopsl. [Iporieccsl TOpeHHs U TOKapPOB3PHIBOONACHBIE CBOMCTBA BEUIECTB U MATEPUATIOB.
CraTnyeckoe 3JIeKTPUYECTBO.

Paszoen 4 3awuma uenosexa u cpedvi obumanus om 6peoHbIX U ONACHBIX PAKMOPO8 NPUPOOHO2O,
AHMPONO2EHHO20 U MEXHO2EHHO020 NPOUCXOHCOCHUS.

OCHOBHBIE TPUHIIUIIBI 3AIIUTHI. 3alIUTa OT XUMUYECKUX U OMOJOTUYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT SHEPreTHYECKUX BO3NeHCTBHN W (usmyeckux mnonei. ObecrneueHne O€30MaCHOCTH CHCTEM,
paboTarommx TOJ JaBICHHEM. be30macHOCTh  OJKCIUTyaTalldd TPyOONpPOBONOB B  XHUMHYECKOMN
IPOMBINUIEHHOCTH. be3omacHass sKCIUTyaTalsi KOMIIPECCOPOB. AHalW3 U OLEHUBAHUE TEXHOTCHHBIX U
MPUPOIHBIX PHCKOB.

Pazoen 5. Obecneuenue xompopmuvix ycaosuii 0is HCU3HU U OesIMenNbHOCMU YeNl0BEKA.

[Tonatne KOM(OPTHBIX WM ONTUMAIBHBIX YCIOBHHA. MukpoxknuMmar nomeunieHuid. OcBelieHue u
CBETOBasl cpe/ia B IOMEIICHUU.
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Paszoen 6. Ilcuxoguzuonocuyeckue u 3peoHoMuYecKue 0CHO8bL DE30NACHOCU.

[Icuxuueckne MpoIECChl, CBOMCTBA M COCTOSTHUS, BIUSIOIIME Ha 0€30MacHOCTh. Buubl u ycmoBus
TPYIAOBOH AESITETFHOCTH. IPrOHOMUYECKHUE OCHOBBI 0€30ITaCHOCTH.

Pazoen 7. Upessvluatinvle cumyayuu u Memoobwl 3aujumul 8 YCI08USLX UX Pealu3ayuu.

O6mue ceenenus o YC. Toxap u B3pbIB. ABapUu Ha XUMHUYECKH ONACHBIX 00BEKTaxX.

Pannanmonnsie aBapuu. [Ipubopbl pamualiMOHHOW, XMMUYECKOW pa3BEIKH W JTO3UMETPHUUYECKOTO
KOHTpoJid. Upe3BblualiHble CUTyallud BOGHHOTO BPEMEHH. 3allluTa HACEJIEHUS B YPE3BbIUAWHBIX CUTYaIUsX.
YeroiunBoCTh GYHKIIMOHUPOBAHUS 00bEKTOB IKOHOMHKH B UYPE3BBIYAMHBIX CUTYAIIHSX.

Pazoen 8. Ynpasnenue 6ezonacnocmuio scuznedesimenrbHOCHU.

3aKkoHOJATENbHBIE W HOPMATUBHBIE  MPABOBBIE  OCHOBHI  yIpaBICHHS  0€30MaCHOCTHIO
JKU3HEACITEIIBHOCTA. JKOHOMUYECKHE OCHOBBI yIpaBlIeHHs 0Oe30macHOCThi0. CTpaxoBaHWE PHUCKOB.
locynapcTBeHHOE yIipaBieHHe 0€30IaCHOCTBIO.

4 O0beM yueOHO# JUCHMIIJIMHBI

Bup yue6Hoii padoTbi 315) 61’eMAI:<I;c;T:.m"§lc’ITp.q.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocrosiTesbHast padora 1,67 60 45
Iloocomoska k 1abopamopHvim pabomam 0,56 20 15
CamocmosmenvHoe uzyuenue pazoenos OUCYUNIUHDL 1,11 40 30
Bua konTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIsi: JK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«@u3nyeckas KyJabTypa U CIOPT»

1 Heap aucuMnauHbl — (GOPMUPOBAHHE MHUPOBO33PEHUSI M KYJIbTYphl JIMYHOCTH, Tpa)KAaHCKOU
MO3ULIMH, HPABCTBEHHBIX KAY€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTH B MPUHITHH PEIICHUM,
CITOCOOHOCTH HCIIOJIB30BaTh pa3zHoOoOpa3Hbie (OpMbl (PU3NUECKONW KYyJIbTYpHI, CIOpPTa W Typu3Ma IS
COXpaHEHMsI M YKPEIUICHUS CBOETO 3JI0POBbSl M 3[0POBbS CBOMX OJHM3KMX B TMOBCEIHEBHOH >KU3HHU H
npohecCuOHANBEHOM NeSTENbHOCTH.

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0UICS TOJI/KEH:

Obaaoams cleayomUMU KOMIETCHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4.

3namo:

— HayYHO-IIPAaKTUYECKHE OCHOBBI (PU3NUECKOI KYIBTYpHI U 37J0POBOT0 00pa3a >KU3HHU;

— BIIMSIHME O3/I0POBUTENBHBIX CHCTEM (DU3UYECKOTO BOCIHUTAHUS Ha YKpEIUICHHE 30pPOBbS,
npopMIAKTUKY MTPO(ECCHOHAIBHBIX 3a00JIeBaHUN U BPEIHBIX MPUBBIUCK;

— c11ocoObI KOHTPOJISL ¥ OLEHKU (PU3HUECKOT0 pa3BUTHS U (PU3NUECKON OATOTOBIEHHOCTH;

—TpaBUiia M CHOOCOOBI TUIAHUPOBAHWS WHAMBUAYAJIbHBIX 3aHATHH  pPAa3IUYHON  IIEJIEBOM
HaIlpaBJIECHHOCTH;

— UCTOPUIO (PM3NYECKON KYIbTYPHl U CHOPTA, MPEICTABICHHE O 3HAYMMBbIX CIIOPTHBHBIX COOBITHUAX
HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOT'O YPOBHSI, BaXKHEHIIINE JOCTUKEHHS B 00JIACTH CIIOPTA;

— crioptuBHble Tpaguuuu PXTY um. /.. MenneneeBa, HOMHUTH O OABUTaX CIIOPTCMEHOB B T'OJIbI
Benukoii oreuecTBeHHOMN BOMHBI 1941-1945 ..

Ymemn:

— NOJACPKUBATh JOJDKHBIM  ypoBeHb (DM3MUECKOM TOJATOTOBJICHHOCTH JUIsl  oOecreueHus
MOJTHOLIEHHOH COIMATIbHOM U PO ECCHOHATILHON 1A TEIbHOCTH;
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— UCIIOJIb30BaTh OCHOBBI (PM3NYECKON KYJIBTYpHI JUISI OCO3HAHHOTO BBIOOpA 370pOBbECOEpEraroImux
TEXHOJIOTHIl C yUeTOM BHEIIHUX U BHYTPEHHUX YCJIOBUH peaan3aiuu NpopecCuOHANbHON AeSITETbHOCTH;

— CaMOCTOSITEIbHO 3aHUMATHCS (PU3UUECKOM KyJIbTYpOU U CIIOPTOM;

— OCYILECTBISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U COOI0aTh MpaBUiia TUTUEHBI U
TEXHUKU OE30MaCHOCTH.

Braoemp:

— CpelCTBaMH U METO/IaMH YKPEIUICHHSI 310pOBbsI, (PU3UYECKOTO CAMOCOBEPILICHCTBOBAHMS,

— IOJDKHBIM YpOBHEM (DHU3MUECKON MOATOTOBICHHOCTH, JUIsl 0OecTieyeH s TIOJTHOLIEHHOM ColManbHON
U ipoeCCUOHATBHON JAeSITETbHOCTH.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Pazoen 1. Ilpeomem Duzuuecxas xyromypa u cnopm. Ucmopus @KuC.

1.1. IIpenmer ¢pusnyeckast KyIbTypa v CHOPT.

3aayn ¥ MECTO AMCLMIUIMHBI B MOATOTOBKE OakanaBpa. Opranuszamnus yueOHOro mporecca B paMKax
JecTBYIONIEH peHTUHTOBOM cucTeMbl. TpeOGoBaHMs K 3aUeTy.

1.2. Uctopus cnopra.

[Tpoucxoxaenue Gpu3nyecKux yrnpaxkHeHui u urp. [Ipesnue onumnuaasl. OnuMnuiickoe IBUKEHUE.
CnoptuBHBIE 0011I€CTBA: UCTOPHUS (PU3KYJIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHBIX Opranuzanuidi. CnopTcMeHbl
B roanl Beaukoil oredyecTBEHHOI BOMHEL.

Pazoen 2. Ocnoswt 300po6oeo obpasa scusHu.

2.1. BpaueOHblil KOHTPOJIb M1 CAMOKOHTPOJIb Ha 3aHATUSAX (PU3NYECKOH KYJIbTYPOH U CIIOPTOM.

BpaueOHbIii KOHTpONH ©  BpaueOHOE OCBUJIETEILCTBOBaHME. Ilearorndeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METOBI, IMOKa3aTeN, KPUTEpUN M OleHKH. [IpoduiakTuka cOpTUBHOTO
TpaBmaTu3Ma. OCHOBHBIE BHJbl TPaBM Yy pa3HbIX crenpanu3anuii. OkazaHue MepBOM MOMOIIU s
CTYZICHTOB BY30B XUMHKO-TEXHOJIOTUYECKOTO MPODUIISL.

2.2. 'mruennyeckoe obecrieueHne 3aHATUH 03/TOPOBUTEIHLHON (U3UIECKON KYJIbTYPOH.

'uruena (u3MYECKOro BOCIUTAHHUS M CHOpTa. PeXuM MNUTaHUS TIPH 3aHATUAX (PUIUUECKOM
KyJnbTypol u cioproM. CounanbHas rurueHa. ConuanbHO-0MacHble 00JI€3HN U Mephl MPOQHUIAKTUKH.

Pasoen 3. buonocuueckue ochosbi (huzuueckol Kyavmypuvl U CHOpma.

3.1. Buonornueckue ocHossl PM3MUYECKOM KYJIBTYPbI u CITOPTA.

Opranu3M 4eJoOBEeKa Kak eIuHas caMopa3BUBaloIIascs Ouonormueckas cucrema. dusmueckoe
pa3BuTHE 4YenoBeKa. JlBurarenbHas aKTUBHOCTh M €€ BIIMSHUE HA YCTOMYMBOCTb, M aJaNTALMOHHbBIC
BO3MOXXHOCTH Y€JIOBEKa K YMCTBEHHBIM M (PU3MUYECKUM HArpy3KaM MMPHU Pa3THYHBIX BO3JICHCTBUSX BHEIIHEH
Cpenbl.

3.2. O6pa3 )KHU3HU U €r0 OTPAKEHHE B POPECCUOHATBHOM 1S TETbHOCTH.

310pOBhE UETOBEKA KaK IIEHHOCTh. 3J0pPOBBI 00pa3 JXKM3HM M €ro cocTtaBisomue. Pomp u
BO3MOXHOCTH (pU3MuecKoi KyJabTyphl B oOecrieueHuu 310poBbsi. COIManbHBINA XapakTep MOCISACTBUIN I
3JI0POBBS OT YHOTpeOIeHUS HAPKOTUUECKUX CPENICTB U APYrux ncuxoakTUBHBIX BemlecTs (IIAB), nonuura u
NUINEBBIX J100aBOK B CIIOPTE, ANKOTONsl W TabakOKypeHHs. J[OMMHT KaK HCKYCCTBEHHOE IIOBBIIICHHUE
bu3HIEeCcKOi paboTOCIIOCOOHOCTH U €r0 OTPUIIATEIIbHBIE TTOCIICICTBHUS.

Pasoen 4. Ilpogeccuonanvro-npuxiaonas gusuyeckasn Kyavmypa u cHopm.

4.1. O6mas ¢puszndeckas ¥ CHOPTUBHAS TIOJITOTOBKA CTYJIEHTOB B 00pa30BaTEIIbHOM IPOIIECCe.

Mertoanyeckre MPUHIUMIBI (PU3NUIECKOr0 BOCTMTAaHUS. OCHOBBI M ATarbl OOYYEHHsS JBHXKCHUSIM.
PazBute Qusnyeckux kadectB. DOpMUPOBAHHME IICUXMYECKHX KauecTB B TIpolecce (PU3NIECKOro
BocnuTaHus. CrnopTuBHas noAroroBka. CTpyKTypa MOATOTOBIEHHOCTH CIIOpPTCMEHAa. MaccoBblil cOpT U
CHOPT BBICIINX JAOCTH)KCHUMU, UX 11eNU U 3a1a4i. CIOPTUBHBIE COPEBHOBAHMSI KaK CPEACTBO U METOJ 001ei
U CTICIHANIbHON (PU3MYECKO TTOITOTOBKU CTYJCHTOB.

4.2. ®usndeckas KyJlbTypa U CIOPT B TPOPECCHOHAIBHON JeATEIFHOCTH OaKaiaBpa.

JIlnuHas ¥ COUMAIbHO-9KOHOMHYECKAsT HEOOXO0AUMOCTh NMCUXO(PH3MUECKON MOATOTOBKH YeJIOBEKa K
tpyny. Mecto TIII®DII B cucrteme moAaroToBku Oymymiero cneruaiucTta. [IpousBoacTBeHHas ¢uznueckas
KyneTypa U crnopt. [IpomsBoactBeHHass rumHacTuka. OcoOeHHOCTH BBIOOpa (OPM, METOAOB M CPEACTB
bu3MYeCKO KyJabTypel M CIopTa B pabodee W CBOOOJHOE Bpems crenuaiuctoB. I[lpodumaktrka
npodeccuoHaIbHBIX 3a00JIeBaHUI cpeacTBaMU  (DU3MYECKON KyNbTyphl M crnopra. JlONmOJHHUTENbHbIE
CpelcTBa TOBBINICHUS O0mIe W mpodeccuoHaabHON paboTocmocoOHOCTH. BrusHME WHAWBUIYaTbHBIX
0COOEHHOCTEH U CAaMOCTOSTENIFHBIX 3aHATUH (PU3MUECKON KyJIbTYpOU U CIIOPTOM Ha OPTaHM3M.
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Pa3zoen 5. Bocnumamenvnas paboma.

lens BocmHTaTeNnbHOW pabOTBl — CO3/IaHUE YCIOBUH [JI1 aKTUBHOW JKU3HEAESITCIBHOCTH
00yJarOIIXCsl, UX TPAKIAHCKOTO CaMOOTIpeieNieH s, TPO(hEeCCHOHATHFHOTO CTAHOBIICHUS U MHIWBHYyaTbHO-
JUYHOCTHOM caMopeaiu3allid B CO3UJATEIBHOW JEATEeILHOCTH I YAOBIECTBOPCHHUS TOTPEOHOCTEH B
HPABCTBEHHOM, KYJIbTYPHOM, HHTEIEKTYAIbHOM, COITUAIBHOM U MPO(PECCHOHATBHOM Pa3BUTHH.

BocriurarensHass pabora Ha kadeape (U3HMUECKOTO BOCIUTAHHWS HAaNpaBieHA Ha OpPraHU3AIHIO
BOCTIMTHIBAIOIIEH CPEbl M YIPABICHUE PA3HBIMHU BHJIAMU JICATEILHOCTH O0YUYAIONINXCS C MENBI0 CO3TaHUS
YCJIOBHM JII WX TPUOOIICHHS K COIMOKYJIBTYPHBIM W JIyXOBHO-HPABCTBEHHBIM IIEHHOCTSM HapOJ0B
Poccuiickoit ®deaepaiiuu, MOJTHOINEHHOIO PAa3BUTHSA, CAMOPA3BUTHSA U CAMOpPEAIM3ALMU JUYHOCTH TIPHU
AKTUBHOM YYaCTHH CaMUX 00YyJaroIIuXCsl.

HamnpaBnenus u BBl ASSITEIBPHOCTH 00yJaronuxcst B BocnurareabHoit cucteme OOBO:

1. [TaTpuoTHdeckoe — TemMaTHueckas uccienoBaTenbckas pabora. Tema: «[loaBUT CIOPTCMEHOB B
roasl Benmukoit OteuectBennoit Bonuer 1941-19451r.»

2. ®usznyuecKoe, KyIbTypHO-TBOpUECKOe — (POpMUpPOBAHHE y 00yUaOIMXCsl OEPEeKHOr0 OTHOUICHHUS K
KyJbTYpHOMY HAacCJIEOUI0 M TpaJulMsiAM MHOTOHAIIMOHAIBHOrO Hapona Poccuiickorn ®enepaunu
MOCPEJICTBOM M3YyUYEHHUS HALIMOHAJIBHBIX BUIOB CIIOPTA.

4 O0beM yueOHO# JUCHUIIJIMHBI

Bun yue6moii pagoTht Bcero 1 cemecTp 4 cemecTp
3E AKajn. 4. 3E AKkan. 4. 3E AKkajn. 4.
O0mast Tpy10eMKOCTb JUCHMIIIIMHBI 2 72 1 36 1 36
KonTakTHas padora: 2 72 1 36 1 36
Jlexumn 0,22 8 0,11 4 0,11 4
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
Bua uTOroBoro KOHTpoOJIf: 3auér 3auér
. Bcero 1 cemecTp 4 cemecTp
Bux yuebioit padorst 3E Actp. 4. 3E Actp. 4. 3E | Actp. 4.
O01mas Tpya10eMKOCTh AU CHUNIHHBI 2 54 1 27 1 27
KonTakTHasi padora: 2 54 1 27 1 27
Jlexiun 0,22 6 0,11 3 0,11 3
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
Bua uToroBoro KOHTpoJIf: 3auér 3auér

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«DJIeKTHBHBbIE M CUUILITHHBI 0 (PU3MUYECKOI KYJbTYpe H CHOPTY»

1 Heap aumcuMniaunbl — QopMupoBaHue (U3NYECKONH KYIbTYphl JIMYHOCTH M CHOCOOHOCTH
HaIlpaBJIEHHOTO HMCIIOJIb30BaHUS Pa3sHOOOPA3HBIX CPEACTB (PU3UYECKOM KyJIbTYpbl M CHOPTA, TypU3Ma JUIs
COXpaHEHMsI M YKPEIUICHUS 30pPOBbs, NMCUXO(PHU3NYECKON MOATOTOBKM M CaMOIIOJATOTOBKH K Oymymie
poQeCCHOHATIBHOM 1€ TEbHOCTH, TOJyYEHUN HaBbIKa B OJJHOM M3 BBIOPAHHBIX BUJIOB CIIOPTA.

2 B pe3yabTaTe H3y4eHHUs! AMCHUILINHBI 00YYAIOLIUICS 0JIKEeH:

Obnadamye cneayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4.

3namy:

— HayYHO-IIPAaKTUYECKHE OCHOBBI (PM3NUECKOI KYIBTYpHI U 37J0POBOT0 00pa3a >KU3HHU;

— BIIUSSHUE O3]IOPOBUTENBHBIX CUCTEM (DPU3MUYECKOrO BOCIMTAaHUS Ha YKpEIUIEHHE 370POBb,
npopMIAKTUKY MPO(HECCHOHABHBIX 3a00JIeBaHUI U BPEIHBIX PUBBIUCK;

— CIIOCOOBI KOHTPOJIA U OLEHKHU (PU3UUECKOr0 Pa3BUTHA U PU3NUECKON MOJrOTOBICHHOCTH;

—MpaBWJia U CIOCOOBI IUIAHMPOBAHHUS WHAWBUIYAJIBHBIX 3aHATUH  Pa3iU4YHON  IEJIEeBOM
HalpaBJIEHHOCTH;

— cnopruBHble Tpaguuuu MXTU-PXTY um. JI.11. Menneneesa.

Ymemo:

— MOAJICPXKUBATh  JOJDKHBIA ~ YpOBEHb  (PU3MUECKOW MOATOTOBICHHOCTH JJsi  oOecreueHus
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MOJTHOLIEHHOM COIMATIbHOM U PO ECCHOHATLHON 1A TEIbHOCTH;

— UCTIOJIb30BaTh OCHOBBI (DU3MUECKON KYJIBTYPHI JIJIs1 OCO3HAHHOTO BBIOOpa 3/10pOBhECOEpEraromux
TEXHOJIOTUH C y4eTOM BHEUIHHX M BHYTPEHHUX YCJIOBHH peann3any npopecCuoHaIbHON 1eATEIbHOCTH;

— CAMOCTOSATEIHHO 3aHUMAThCA (PU3UUECKON KYJIbTYpOU U CIIOPTOM;

— OCYIIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma M cOO0AaTh MpaBUjla TUTUEHBI U
TEXHUKHU O0€30MaCHOCTH;

— BBITIOJIHATh WHANBUAYAIBHO TOJOOPAHHBIE KOMILIEKCHI MO (PU3UYECKON KYIbType M Pa3IUYHBIM
BHJIaM CIIOPTA;

— OCYILIECTBJISTH TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTHBHBIX (opMax 3aHATUN (u3nuecKoit
KYJIBTYpPOH U CIIOPTOM;

— BBINOJIHSTH IPUEMBI 3alIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAaXOBKH.

Braoemy:

— CpeACTBaMH U METOJIaMH YKPEIUJICHHS 3J0POBbsl, (PU3MUECKOr0o CaMOCOBEPILIEHCTBOBAHUS;

— IOJKHBIM YPOBHEM (PU3MUECKON MOATOTOBICHHOCTH, ISl 00€CIICUeHUs MTOJTHOIICHHOM COLMATbHOM
U Ipo(heCCUOHATILHON eI TeIbHOCTH;

— TEXHUYECKUMU U TAKTUYECKUMU HaBbIKAMH B OJTHOM U3 BHUJIOB CIIOPTA;

— UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOMN JESATEbHOCTH U MOBCEIHEBHOM
KU3HHU.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Pasoen 1. OCHOBBI TOCTPOCHHS O3J0POBUTEIBHONH TPEHUPOBKH. TeOpeTHUeCKO-METOIHMUECKUE
OCHOBBI (pU3HYECKOW KynbTypel U cropta. CojepkaTreabHble OCHOBBI O3J0POBUTEIBHON (HHU3UUIECKOM
KyIbTypbl H cnopra. OCHOBHBIE HaIpaBJIEHUS: O30POBUTEIbHO-PEKPEATUBHOE, 03J0POBHUTEIBHO-
peabuIuTaIllMOHHOE, CIOPTHUBHO-pEaOMINTAMOHHOe, TurueHndeckoe. [loBeimieHne (yHKIIMOHAIBHOTO
COCTOSIHUSL OpraHu3Ma U (U3UYECKOH IMOATOTOBICHHOCTH. CriocoObl  periaMeHTalud Harpys3Ku:
OU3KYIbTYPHO-0310POBUTEIbHBIE METOJUKN U cucTeMbl. OCHOBHBIE (ha3bl 03/10POBUTEIBHON TPEHUPOBKH.
OrneHka COCTOSIHUS 3/I0POBbS M (PM3UYECKOM MOATOTOBICHHOCTH 3aHUMAIOIIUXCS (PU3MUECKON KYIbTYpOil U
crioptoM. @ynkimonansHbIe Mpoosl (HCC, A1, )KEJI u T.1.).

Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eJoBeKa — BocnuTanue ¢usndeckux kadects. BOCK I'TO.
Meronuka opraHuzanuu W TpoBeacHus BuioB ucnbiTaHuid ['TO. Cuctema B3aumoneicTBus B cdepe
duznyecKkoil KylnbTypbl W cropra. Bocnurtanwe ¢GuU3MYeCKUX KadecTB, oOydarommxcs (OTAeTbHBIC
KauyeCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Paszoen 3. Metoauka OpraHM3allid U TPOBEIEHUS CIIOPTUBHBIX COPEBHOBAHMN M (DU3KYIBTYpHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTHKA CHOPTHUBHBIX COPEBHOBAaHHM M (PHU3KYJIBTYPHO-MAaCCOBBIX
Mepornpusitaii. CHOPTUBHBIE COPEBHOBAHWS, TPOBOJMMBIC TIO OOMICTIPUHSATHIM MpaBuiaM. EIWHBIHA
KaJeHJApHBIA TMJaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX MepomnpusaTHii). OpraHuzanus CIOPTUBHBIX
Meponpustiil. Onumnuiickas xaptus. PenepasibHble (CHeUUaTbHbIE, HAIMOHAIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanusi ciopTuBHBIX copeBHoBaHUi. HpaBcTBeHHBIE OoTHOmIeHUs B criopte. Fair Play («UectHas
Urpa») — Kak OCHOBAa J3THYHOro moBeaeHuss B crnopre. Konekc croptuBHOM »THkH. [IpodunakTtrka
HapymeHnuii croptuBHOM ATukH. BAJIA. Komekc BAJIA. MexayHapoaHas KOHBEHIMSI O OoprOe ¢
JOTIMHIOM B CIIOPTE.

Paszoen 4. BocnurtatenpHas paboTa

Ilenp BocmuTaTeNnbHOW pPabOTBI — CO3JaHME YCIOBUH Ui AKTUBHOM IKU3HEACSATEIHLHOCTH
00y4aromuxcsi, UX TPakJaHCKOTO caMOoTpeiesieHus, TPo(heCCHOHATBLHOTO CTAHOBIICHUS U MHINBUTYyaJIbHO-
JUYHOCTHON caMopealu3aluid B CO3HMJATEIbHOM JEeATETbHOCTH Ui YAOBJIETBOPEHHUS IMOTpeOHOCTEH B
HPAaBCTBEHHOM, KYJIbTYPHOM, HHTENIEKTYaJIbHOM, COLTUAIIBHOM U MPO(PECCUOHAIBHOM Pa3BUTHH.

BocnuratensHast pabora Ha kadeape (U3NYECKOro BOCHHUTAHUS HANpaBlieHA HA OpraHU3alHIo
BOCTIMTBHIBAIOLIEH Cpeibl M YIpPaBIE€HUE PAa3HBIMHU BHJIAaMU JEATEIbHOCTU O0yYaIOUIMXCS C LENbI0 CO3AaHUS
YCIOBUH JIE WX TPUOOIIEHUS K COIMOKYIHTYPHBIM W JyXOBHO-HPABCTBEHHBIM IIEHHOCTSM HapoJOB
Poccuiickoit ®depepaiiuu, MOJTHOIEHHOIO PAa3BUTHSA, CAMOPA3BUTHSA U CAMOpPEAIM3ALMU JUYHOCTH TPHU
AKTUBHOM YYaCTHH CaMUX 00YyJaroIInXCsl.

HamnpaBnenus u BBl ASSITEIBHOCTH 00yJaronuxcst B BocnurareabHoit cucteme OOBO:

1. IlarpoTueckoe — yd4acThue B COpPEBHOBaHUSX, mNocBamieHHbIX JlHio IloGenst B Benmkoit
OreuectBennoit Boitne 1941-1945rr. u [Anro 3amutHrKa OTedyecTRBa.

2. ®usnuecKoe, KyJIbTypHO-TBOpUECKOe — (POPMUpPOBAHHE y 00yUaIOIMXCsl OEPEeKHOr0 OTHOLICHHUS K
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KYJIbTYPHOMY HACJIEIUIO U TPAaJULIMsIM MHOIOHALIMOHAILHOTrO Haponaa Pocculickoit denepanuu:

A. CryneHueckoe MEXIyHapOJHOE COTPYAHHUYECTBO — MpoBedeHue CrnapTakuaibl MWHOCTPAHHBIX

CTYJIEHTOB;

b. Yuactue B Cnaprakuane PXTY uMm. JI.11. MeHnneneeBa o pa3auyHbIM BHIAaM CIIOPTAa;

B. J1oOpoBoibYeCTBO — IMOMOIIIb B TOATOTOBKE U MPOBEIECHUS COPEBHOBAHUIN Pa3IMYHOTO YPOBHS.

4 O0beM yueOHOH TUCHUILINHBI

Bua yae6Hoii paGoThr Bcero 1 cemecTp | 2 cemecTp | 3 cemectp | 4 cemecTp
AKkajn. 4. AKajn. 4. AKkan. 4. AKajn. 4. AKkan. 4.
O0mast Tpy10eMKOCTh JUCUMIIIIMHBI 328 56 92 90 90
KonTakTHas padora: 192 32 64 64 32
[Tpaktrueckue 3ansatus (113) 192 32 64 64 32
CamocrositesabHas padora (CP) 136 24 28 26 58
KoHnrakTHas camocrositensHas pabora 0,8 0,2 0,2 0,2 0,2
CamocTosTeTbHOE N3YUYCHHUE Pa3/IeiiOB 135.2 238 278 258 57.8
JIACTTUTITUHBI
Bua uTOoroBoro KOHTpoOJIf: 3auér 3auér 3auér 3auéT
2.
. Bcero 1 cemecTp | 2 cemecTp | 3 cemectp | 4 cemecTp
Bi yueonoii padorsr AcTp.u. AcTp.4. AcTp.u. AcTp.4. AcTp.u.
O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 246 42 69 67,5 67,5
KonTakTHasi padora: 144 24 48 48 24
[Tpaktuueckue 3ansatus (I13) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 43,5
KoHnrakTHas camocrositensHas pabora 0,6 0,15 0,15 0,15 0,15
CamocTosTeTbHOE N3YUYCHHUE Pa3/IeiiOB 101.4 17.85 20.85 19.35 4335
JIACTTUTITUHBI
Bua uToroBoro KOHTpoJIA: 3auér 3auér 3auér 3auér
AHHOTanus pado4eil NporpaMMsbl MOAYJIAA
«BBenenne B MHPOPMAIIMOHHbIE TEXHOJIOTHH
1 Heas Moayiasi — O3HAKOMJICHHE CTYIEHTOB C TCOPETUUYCCKUMH, MPAKTHUUYESCKUMHU |

METOJIOJIOTUYECKUMHU OCHOBAMH COBPEMEHHBIX MH(POPMAIMOHHBIX CHCTeM. B paMkax u3ydeHUS MOAYNS Y
CTYACHTOB (DOPMHUPYIOTCS TEOPETHUYECKHE 3HAHWS M MPAKTHUYECKUE HABBIKM 110 HHCTPYMEHTAIBHBIM
CpeacTBaM MporpaMMHOro obOecreueHus. CTYyHEHTHI W3Yy4alOT Ha MTPAKTHUKE BHJBI WH(GOPMAIMOHHBIX
TEXHOJIOTHI.

3agaum MoayJsi — MpUOOPETEHHE CTYJAECHTAMH MPOYHBIX TEOPETUUYECKUX 3HAHUN U MPAKTHUECKUX
HaBBIKOB B 00JIaCTH WH(POPMAIIMOHHBIX TEXHOJIOTHIA.

2 B pe3yabTaTe H3y4eHUsI MOAYJIS 00y4AIOLIUICH JOJIKEeH:

Obaadamye CleAyIONIMMA KOMITIETEHIIUSIMU ¥ HHIMKATOPAMH HX JIOCTHKCHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3

3namo:

— IPOIIECChl, METOJBI TIOMCKa, cOOpa, XpaHEeHHs, OOpaOOTKH, MPEICTABICHUS, PACIPOCTPaHEHUS
uH(pOpPMAIIUU U CIOCOOBI OCYIIIECTBICHUS TAKUX MPOIIECCOB U METOAOB (MH(MOPMAIMOHHBIEC TEXHOJIOTHN );

— COBPEMEHHBIE ~ MHCTPYMEHTAJbHBIC  CPEIbl, NPOTPAMMHO-TEXHHYECKHE  IUIaTGOpMBI U
MPOrpaMMHBIE CPENICTBA, B TOM YHCIIE OT€YECTBEHHOT'O TIPOU3BOJICTBA, UCIIOJIb3yEeMbIC JUISl PEIICHUS 3314
poeCCHOHATILHOMN IS TETFHOCTH, U TIPUHIIMITEI UX PaOOTEHI.

Ymemn:

—BBIOMpaTh M HCIOJB30BAaTh  COBPEMEHHBIE  HH(DOPMAIMOHHO-KOMMYHHUKAI[MOHHBIE U
WHTEIJICKTYaTbHbIE TEXHOJIOTHH, WHCTPYMEHTAJIbHBIC CpEIbl, MPOTPAMMHO-TEXHUYECKUE TIATHOPMBI U
NpOTpaMMHBIE CpPEICTBA, B TOM 4YHCIE OTEYECTBEHHOTO TMPOU3BOACTBA, [UIA PpEHICHUS 3a/1ad
pohecCHOHALHOM IS TEIILHOCTH;
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— aHANTM3UPOBATh MPO(ECCHOHANBHBIC 3aJa4yd, BBIOMPATh W HCIONB30BaTh mnoaxonsmme WT-
TEXHOJOTHH.

Braoemy:
— HaBBIKaMH pabOTHI C JIeKAUMU B ocHOBe U T-perennii TaHHBIMU;
— HaBbIKAMHU MPUMEHEHUS COBPEMEHHBIX UH(OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX u

UHTEJJICKTYaJbHBIX ~ TEXHOJIOTUH, MHCTPYMEHTAIbHBIX CPEICTB, B TOM 4YHCIIE€ OTEYECTBEHHOIO
IIPOM3BOJICTBA, ISl PELICHNUs 3a1a4 MPo(ecCHOHATBHOM IS TeTbHOCTH.
3 Kpartkoe coaep:xanue MOIYJIst
1 cemecTp — OcHOBBI HHPOPMANMOHHBIX TEXHOJIOTH I

Pa3zoen 1. Beedenue 6 unghopmayuonnvie mexuono2uu.

1.1. CtpykTypa oOIEepalMOHHBIX CHCTEM, NaKeThl MPHUKIATHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpammusix cpeactB. CucTteMHoe W TpuUKIanHOe mHporpamMmHoe obecneyenue I1K.
0630p onepannonnbix cuctem (OC). Ipuniumner co3ganust u coctaB OC: supo, mHTEpdEiic, npaiiBepsl.
Kpatkasa xapakrepuctuka WINDOWS, monynsneli npunuun nocrpoenus. Cpena WINDOWS: oxHa, nx
3JIEMEHTHI, paboTa B MHOTOOKOHHOM PEXKHUME.

1.2. TexcroBelii pemakrop WORD, penakTtopsl MaTeMaTH4ecKMX M XUMHUYECKUX (OpMYI.
Bo3mokHOCTH co3maHusi 2JIeKTpoHHBIX Tpe3eHTanuii (Power point). Co3mgaHue MTOKYMEHTOB pPa3IMYHBIX
dopm (craHmapTHbIX M HecTaHIapTHBIX). Co3maHHe M pPEJaKTHPOBAHHWE TEKCTOBBIX JIOKYMEHTOB C
MaTeMaTUYECKUMU U XUMUYECKUMU HOpMyIIaMHu.

1.3. TaGnuunsiit npoueccop EXCEL: 0630p, THIBI U agpecaius syeek, popmar sueeK, BCTPOCHHbBIE
byakuun, hopmarupoBanue Tabmui. EXCEL: Bo3MokHOCTH TaOMUYHOTO peAakTOpa U UCIOIb30BAHHUE €r0
JUIS peteHns THPOPMALMOHHBIX M WHXXEHEPHBIX 3a1a4. [TocTpoeHne rpaduKoB U Auarpamm.

1.4. EXCEL. Omnepanuu ¢ maccuBamMu. Pa3paboTka W peanmzaius MPOCTEUINX aJITOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEH penakTropa (HaXOXICHHE MaKCHMAaJbHOrO (MHHUMAJIbHOIO) 3JIEMEHTa
BEKTOpPa U MAaTpPHIIbl, HAXOXJACHHE CYMMBI JJIEMEHTOB BEKTOpa W MATPHUIbl, BBIYMCIEHWE MAaTPUYHBIX
BbIpakeHUi1). PereHne BBIYMCIUTENBHBIX 337a4 C Hcroib3oBaHueM Tabmun. Pemenune CJIAY c
UCIIOJIb30BaHUEM O0PATHOM MAaTPHIIBL.

1.5. EXCEL Iloctpoenue rpadukoB u nuarpamMMm. Pacder (yHKIMOHAJIBHBIX 3aBUCUMOCTEH H
MOCTpOoeHre TpaduyecKux HM300pakeHHi ¢ ucrmoyib3oBanueM crannapTHeix (Qynkmuit EXCEL u mactepa
¢ynkuunii. [ToctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne mMHUHN TpeHaa.

Pazoen 2. Ancopummol u ocnoswl npocpammuposarus na szvike MATLAB.

2.1. Anroputmbl, TUBl anropuTMmoB. Ilonstue anroputma M ero cBoiictBa. CrocoObl 3amucu
QIrOpUTMOB. MOAYJBHBIA TNPUHIMI TOCTPOCHUS aJIrOPUTMOB M mporpamMm. [laker KommbrOTEpHOH
mareMaTHKd MATLAB. XapakTepHCTUKH $3BIKOB TNPOIPAMMHPOBAHUSA. DBOJIOLUUS U KIACCH(PHUKAIM
S3BIKOB MIPOrpaMMHUPOBAHUS, MMIIEpPATUBHEIE, (GyHKIIMOHANIBHBIE, JIOTUYECKHE, 00BEKTHO-
OpPUEHTHPOBAaHHBIE, X KOMOMHAIUH. [IOHATHS TpaHCHSANH, KOMIWIALNN, UHTEPIPETALUU, UX pa3IUYHsL.
S3bIKK TPOTPaMMUPOBAHUS BHICOKOTO YpOBHS. CTPYKTYpHOE IPOrpaMMHUpOBaHue, ero ocooeHHoctu. O630p
MaKeTOB KOMITBIOTEpHOI MaTeMaTuku — Matlab, Mathcad, Mathematica.

2.2.Cpenra MATLAB. OcCHOBHbIE CTPYKTYpbl W TPHUHLMIBI CTPYKTYPHOTO MPOrpPaMMHUPOBAHMS,
WwTIocTpanys. ba3oBele anropuTMuUUecKkue KOHCTPYKIUH (ClIEOBaHUE, BETBJICHHE, IOBTOPEHHE), HUX
peanuzanuu. Onepatopsl s3bika nporpammupoBanuss MATLAB. OcHoBabie pemrarenu (solvers) MATLAB
JUIS pea3aliiil BBIYMCIUTEIbHBIX aNropuTMoB. bubnuoreka cranmapTHeix GyHKui size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. lloctpoenue rpaduxoB GpyHKIMM OJHON M OBYX NepeMeHHbIX. Vcnonp3oBanue ¢yHkimii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadukoB (3aroIOBKH, MOAMUCH IO
OCSIM U IIp.).

2.4. Onepanuu  HaJ MacCMBaMHU: BEKTOpaMM M MaTpULlAMU - CJIOKEHHE, YMHOXXEHUE,
TpaHCIOHUpPOBaHKE, oOpaiieHue (inv), BEIYMCIEHUE HOPMBI (norm), panra (rank) u onpeaeauTesst MaTPHUIIbI
(det). AnropuTMbl HaxXOXXICHHS MaKCUMAaJbHOIO, MHUHHUMAJIbHOTO 3JEMEHTa B MAacCHBE, aJTOPUTMbI
COPTUPOBKH U WX peanu3anus (Hampumep, Selection Sort).

Pazoen 3. Yucnennvre memoowl. Peanuzayus npocmetiwux aneopummos 6 cpeoe MATLAB.

3.1. YucrnieHHbIE METOABI, XapaKTEPUCTUKA U HX OCOOEHHOCTH, TMOHSITHE CXOAMMOCTH METO[a.
DNeMEeHTbl TEOPHH TMOTPEIIHOCTeH, KiaccupuKalus MOTpelHocTel, abCoNOTHasT U OTHOCHTENbHas
MOTPEIIHOCTb, MOHATHE (YHKIMM HOPMBbI. BBeneHue B CTaTUCTHKY. AJTOPUTMBI I CTATHCTHYECKOM
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00paboTku HMH(pOpMaIK (BBHIYMUCICHUE TOYCUHBIX W HHTEPBAIBHBIX OICHOK pE3yIbTaTOB H3MEPSIEMOM
BenuuuHbl), ux peanusanuu B [IKM MATLAB. Ucnons3oBanune gyHkuii min, max, median, var, polyfit,
polyval.

3.2. llpubnmxenue dyakumii. UaTepnionsiius MHOrouwseHaMu. KycodHast mHTEpIosaus (CruiaiiH).
Onenka norpemHoctd. @ynkunu MATLAB st pabotsl ¢ MHOrounenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Beruucnenue ornpeereHHbIX HHTETPaIoB, aITOPUTMBI METOJIOB MPSMOYTOJILHUKOB, TPANCUNA 1
CumricoHa, OlLleHKa MOTPEUIHOCTH MEeTO/0B. Peanm3ainus aaropuTMOB YHCIEHHBIX METO/JOB BBIYMCIICHUS
ompeneseHHbIX HHTErpasioB B cpene MATLAB, npumenenne ctanaapTHIX GyHKIUHN trapz, quad, integral.

3.4. UccnenoBanre (GyHKIMKM OJHOM mnepeMeHHOW. Pemienune HenuHelHoro ypaBHeHus f(x)=0.
OtneneHre KopHEW. ANTOpUTMBI YTOYHEHHUS KOPHS (METO MOJOBHHHOTO neneHus, HpioToHa, mpocToit
utepanuu). CpaBHHUTEIbHbIE XapaKTepUCTHKH. Peammszamnust anroputmMoB B cpene MATLAB mo 6inok-
CXEeMaM U C HCIIOIb30BaHUEM peliareneit roots, fzero.

3.5. UccnenoBanue GyHKIUM OAHOM nepemenHo. Ilouck skctpemyma ¢yHkunu BrruucnurenbHbie
QITOPUTMBI HAXOXKJCHUS JIOKAJbHBIX U TJI00AIbHBIX IKCTPEMYMOB (METOJ JEJeHHsI OTpe3Ka IOIojiaMm,
METOJ 30JIOTOTO CEUEHHs), MX pean3aluy Mo OJIOK- CXeMaM U ¢ HCIojib30BaHueM pemrarens fminbnd B
cpene MATLAB.

Pa3zoen 4. Komnviomepnvie cemu. baszvl 0anHbIX.

4.1. KoMIbIOTEpHBIE CETH: TOMOJIOTMU CETEM, MX XApaKTEPUCTUKHU. TOMOJOrMU CeTeil: 3Be3dHas,
MIMHHAs, KosbleBas. CeTu 3aKpbhITOro TUNA: JOKAJIbHBIC U PACIpPE/ICICHHBIE CETH, KOPIOPATUBHBIE CETH.
[IporpaMMHO-TexHMYECKOE oOOecledeHne: aJpecanus, OINepallMoHHas CHCTeMa, aJanTephl, IpaiBepsl,
IPOTOKOJIBI (0COOBIE S3BIKM, HAa KOTOPBIX OOMEHUBAIOTCS MH(OpMAIMEH KOMIIBIOTEPHI B CETH, HAIPHMED,
TCP, TCP/IP, UDP).

4.2. T'noGanbubie cetu paznuyHoro macmrada (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxnoctn cetu HMaTepHer, Cucrema TenekoHpepeHumid. OnekTpoHHas mourta. Jloctym Kk
UHPOPMALIMOHHBIM  pecypcaM. 3amuTta HHQopMmauuu. IloHsTHe ©6€30maCHOCTH  KOMITBIOTEPHOM
uH(pOpMallMU: HAJEKHOCTb KOMIIbIOTEpPA, COXPAaHHOCTb JaHHBIX, 3allUTa OT BHECEHHUsS] W3MEHEHMI
HEYNOJHOMOYCHHBIMH 50 JHMIIaMH, COXpaHEHHE TailHbl MEpPEenuCKH B AJIEKTPOHHOW CEeTH AJITOPUTMBI
3alUThl MH(GOPMALIMU: METO/IbI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHI U O00opb0a ¢ HUMH. MeTo/Ibl peann3anuu
3alUThl MHQOPMAIMK: TPOTPaMMHBIE, alapaTHble, OpraHU3aMOHHBIC.

4.3. Uadopmarmonnsie cucteMbl. CUCTEMBI yIIpaBieHUsI OaHKaMH U 0a3aMu JaHHBIX. PensimonHas
Mojzenb JaHHbIX. CTpyKTypa 3amucH, METoAbl AocTyna K uHpopmanuu. OOMeH aHHBIMH C APYTUMH
npunoxeHusMu WINDOWS: TeKCTOBBIME pelakTOpaMu M DJIEKTPOHHBIMU TaOJIUIIaMH.

4.4. Penssunonnas 6a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaH], MaHelb MHCTPYMEHTOB.
Coznanue M OTKpbITHE 0a3bl NaHHBIX. BBOJ M penakTupoBaHuE JaHHBIX B PEKUME TaOIUIBI U PEKHUME
KOHCTpyKTOpa. DopMupoBaHue 3ampocoB. 3ampochl MPOCTHIE M MHOTOTaOIMYHBIE, 3aIPOCHI C YCIOBUSMHU.
Coznanne otueToB U ¢popM. TexHomorus peanusanun npocteimux 3anay cpencrsamu CYbJI ACCESS.

2 cemectp — IIpoduiabHoe nporpammHoe odecnevyeHue JJis1 pemeHusi 3a1a4 nNpodeccuoHaIbLHOM
AeATeTbHOCTH

Pazoen 5. IIKM Python u ocobennocmu ee2o peanuzayuu OJisi peuleHus pacuyemuvlx 3a0a4 6
HAHOUHIICEHEPUU.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIA SI3bIK TMporpammupoBanuss Python: o00630p. OcoOGeHHocTH U
CBOWCTBa 00BEKTHO-OpHEeHTHpPOBaHHOTO TporpammupoBanuss (OOII). Co3ganwe W HCMIONB30BAHHE
nuctpuoytuBa Anaconda. Mudpactpykrypel Spyder, Jupiter, ctpykrypa s3bika. OCHOBHBIE CTPYKTYPHI
JAHHBIX (CIHMCOK KOPTEX, OOBEKTH) M ONepaluu HaJ HUMU. ANropuTMbl. OCHOBHBIE aJrOPUTMHUYECKHUE
KOHCTPYKITWH (CJIeI0BaHUE, BETBIICHHE, ITUKJIBI) M X peanu3aius B Python.

5.2. Beenenue B nporpamMmmupoBanue Ha s3bike Python. CTpykTypa mporpaMmsl, OTCTYIIBI, MOAYJIH,
omneparopsl, (GYHKIUU (MMEHOBAaHHBIE M AaHOHHMMHBIC), 0cOoOeHHOCTH. CTaHIapTHBIE W HECTAHIAPTHBIC
¢ynkunu Python (o6mero HazHaueHUs, MaTeMaTH4ecKue, 00paboTKa CTPOK, BBOJI/BBIBOJ).

5.3. Pa3paboTka aaropuTMoB, MpOrpaMMHPOBAaHKE U OTJIaaKa mporpamm Ha Python (B cpene Spyder).
VYnpasmnsromue kouetpykuud if, for, while.

5.4. 0030p mnpeIMETHO-OPUEHTUPOBAHHOW OubmmoTekn ™oxayned Python nns Hayunelx u
MH)KEHEPHBIX BbluucieHuil SciPy (Momynu scipy u numpy, a Taxoke matplotlib), cpaBuenne ¢ MATLAB.
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OcHoBHasl CTpyKTypa AaHHBIX NumPy ns BEKTOpPHBIX M MaTpUYHBIX BeUuciIeHu ndarray. OcoOeHHOCTH
BBIMIOJTHEHUS] JEHCTBUN HaJ MaTpuuamMu (CIOXKEHHE, BbIUMTAHUE, YMHOXEHHE, oOpallleHHe) Ha S3bIKe
Python. Mudopmannonnsie MatpuuHble QyHKIUH (HOpMa, ompenenuTenb, panr). Meroast ndarray — T,
copy, shape, size, ndim u ap., HHAEKCUPOBAHUE, MATPUIHOE MPOU3BEACHUE U QYHKIIUA MOIYJISE numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ umcmomb3oBanmeM Momynst matplotlib. dynkmum mMomyms
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcTaHoBka mapamMeTpoB U
AHHOTUPOBaHKE rPauKOB.

Pazoen 6. Memoowr éviuuciumenvroii mamemamuxu. Ocrho6Hble dmansl peutenus 3aoad Ha IBM.
Pewenue cucmem nunetinvix anceopauveckux ypasuenuii (CJIIAY).

6.1. [Ipsmbie 1 UTEpallUOHHBIE YUCICHHBIE METOAbL. DJIEMEHThl T€OpUU mnorpemHocTed. [lonsaTue
HOpMBI. OCOOCHHOCTH MAIIMHHON apu(MeTuku (KpaTkuil moBTOp). OCOOCHHOCTH BBINOJHEHUS JEHCTBHMA
HaJ| MaTpuIamMu (CII0KeHUE, BhIUMTAHUE, YMHOXKEHHE, oOpamieHne) Ha s3bike Python, mHpopmanmonnsie
MaTpuyuHble QYHKIMU (HOpMa, ONPEIeTUTENh, PaHT).

6.2. Pemenne cucrem mnuHeHHBIX anreOpamdeckux ypaBHeHud (CJIAY). IloctanoBka 3amaum.
[orpemnocTn. MeToabl ¢ UCMOIB30BaHUEM OOPAaTHOW MaTpPHUIBl M METOJ MPOCTHIX uTepanuii. Pemenue
CJIAY B Python ¢ ucnonp3oBanuem moayneit numpy.linalg u scipy.linalg. u dynaknuit det, rank, inv, cond,
norm, solve.

6.3. O630p metomoB pemieHuss CJIAY. BeruncnurtenbHas yCTOHYHBOCTH, CXOJUMOCTH METOJIOB.
OOyCnoBIEHHOCTh CUCTEMBI TMHEHHBIX anredpandeckux ypasHeHuil (CJIAY) u unciao o0yCiI0BICHHOCTH.

Pazoen 7. Obpabomka pe3yromamoe usmepeHus o0O0HOU eeaudunsl. Ilpubnudicenue @yHxkyuu
MHO2OYNEHAMU C OOHOU He3a8UCUMOl nepemeHHou. Pewenue cucmem wnenunelinvix ypaeuenuti (CHY)
YUCTIeHHBIMU MEeMOOaMU.

7.1. OOpaboTka HKCHEPUMEHTAIbHBIX JaHHBIX. TOuUeYHblE M HHTEpBaJbHbIC OLECHKU. DyHKIMU
Python. Onpenenenune kpurepust CTbIoEHTA.

7.2. Tlpubnmxenue GyHKIUH. MeETOIbI WHTEPIONALNUUA 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemMeHHo#. MHTepnonsaimonHeiii MHOTowIeH Jlarpanxa, peanusanus B Python.

7.3. llpubnuxenne ¢GyHKIUA. MeToapl anmpoKCHMAIMKM 3aBUCHMOCTEH C OJHOW HE3aBUCHUMOM
nepemeHHoil. Mertonq Hammenbmx kBaapatoB (MHK). HWcmonwszoBanme ¢ynkmuii  Python st
annpoxcumanuu 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsq_linear.

7.4. AnroputMBl METOJAa TIPOCTOM WTepanuu U Merona Herotona - Padcona mis pemenus CHY.
CKOpOCTh CXOAMMOCTH, OLIEHKH MoTperHocTH. Peannzanus metonos B Python.

7.5. MeTonrka UCTIOJIb30BaHUS pelIaTeel B MoayJIe scipy.optimize, GpyHkmu root _scalar, root.

Paszoen 8. Pewenue 3a0ay MHO20OMEPHOU ONMUMUZAYUY YUCTEHHBIMU Memooamu. AHanu3 u peuieHue
ougpepenyuanbHvIX YpasHeHUll YUCIeHHbIMU MEMOOAMU.

8.1. Kmaccudpukanus 3amady ¥ METONOB ONTHMM3ALMU. MeETOJ TpagueHTHOro CcIiycka. Meron
nehopMupyeMoro MHororpanHuka. Peanuzarmus metonos B Python.

8.2. Bcrpoennsie MeToasl SciPy. Bribop perarens B Mozayne scipy.optimize BcTpoenHbie MeTOIbI
SciPy, pynknun minimize scalar, minimize.

8.3. AnroputMbel METOJIOB pemieHus: audQepeHnaabHbIX ypaBHEHUH. Metonsl Diinepa u ero
moaudukanuu. Peanuzanus metonoB B Python. Breibop pemarens B momyne scipy.integrate, GyHKIHH
solve ivp, solve bvp.

4 O0beM MOaYJIS M BUIbI YUeOHOI padoThI

Cemectp
Bcero
B yueGHoii paGoTs! 1 cemectp 2 ceMecTp
3F Axan. 3F Axan. 3E Axan.
4. q. 4.
O01mast Tpy10eMKOCTh MOYJISt 6 216 4 144 2 72
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 3,78 | 136 2,36 85 1,42 51
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 1 36 0,50 18 0,50 18
Jlexumu (JI) 0,47 17 0,47 17 — —
[Tpaktrueckue 3ausatus (113) 1,42 51 0,94 34 0,47 17
B TOM 4YHcCJIe B (hopMe mpakTUIeCKOr moaAroToBku | 0,50 18 0,25 9 0,25 9




Jlaboparopusie pabotsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4YHcCJIe B (hopMe mpakTUIecKor moaAroToBku | 0,50 18 0,25 9 0,25 9
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
CamocTosTeTbHOE N3YUYCHHUE Pa3IesioB MOIYJIS, B TOM
YUCJIe MOJArOTOBKA K MPAKTUYECKUM 3aHSATHUSM, 121 138 0.64 73 0,57 20.8
nabopaTopHBIM paboTaM, TOATOTOBKA K TEKYIIEMY
KOHTPOJTIO, TPYTHE BUJIBI CAMOCTOSITEIbHON pabOThHI
KoHTakTHas camocTosTenbHas pabora 0,01 0,2 — - 0,01 0,2
Buabl KoHTpOJIs
3auer — — + +
IK3aMeH + + — -
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHs 1 0,4 1 0,4 B —
CaMOCTOSITETLHO U3YUYECHHUE PA3JIeIOB MOJTYJISI 35,6 35,6 —
Bua uTOoroBoro KOHTpoOJIf: IK3aMeH 3ader
Beero Cemectp
B yueGHoi paGoTs! 1 cemectp 2 cemecTp
3E Actp. 3F Actp. 3F Actp.
9. 9. 9.
O0mast Tpy10eMKOCTh MOYJIst 6 162 4 108 2 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 3,78 | 102 2,36 | 63,75 | 1,42 | 38,25
B TOM 4HucJje B GopMe NPAKTHYECKOH MOATOTOBKH 1 27 0,50 13,5 0,50 13,5
Jlexmmm (J1) 0,47 | 12,75 0,47 12,75 - —
[Tpaktuueckue 3ansatus (I113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4YHcCJIe B (hopMe mpaKkTUuuecKor moAroToBku | 0,50 13,5 0,25 6,75 0,25 6,75
Jlaboparopusie pabots (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4YHcCJIe B (popMe mpaKkTUuuecKor moArotoBku | 0,50 13,5 0,25 6,75 0,25 6,75
CamocrositeabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
CamocTosTeIbHOE N3YUYCHHUE Pa3IesiOB MOIYJIS, B TOM
YHUCJIe MOJArOTOBKA K MPAKTUYECKUM 3aHSATHUSM, 121 | 32.85 0.64 1705 | 057 15.6
nmabopaTopHBIM paboTaM, MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO, IPYTHE BUJIBI CAMOCTOSITEIbHON pabOThHI
KonrakTHas camocrositensHas pabora 0,01 0,15 — - 0,01 0,15
Buabl KoHTpOJISI
3auer — — + +
IK3aMeH + + - —
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHS 1 0,3 1 0,3 B —
CaMOCTOSITETLHO U3YUYECHHUE Pa3/IeIOB MOJTYJISI 26,7 26,7 —
Bua uToroBoro KOHTpoOJIf: IK3aMeH 3auer

AHHOTanuUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«BBeeHne B HAHOMHKEHEPHUIO)

1 HeJp AMCHUIUIMHBI — U3YYEHHE OCHOBHBIX IOHATUN M METOJOB HAHOUWHXEHEPUHU, H3yUEHUE
croco00B Moxy4YeHus U TpeOoBaHUI K HAHOCTPYKTYPHPOBAHHBIM MaTepuajaM U HaHOMaTepHuallaM, a TaKkke
UX IpUMEHEHHE B papMalleBTHKe, OMOTEXHOJIOTMH U XUMHUECKOM TEXHOJIOTHH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AI0IIHUIACH 10JIKEH:
Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

OIIK-1.7; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.2; OIIK-7.3.

3nams:

— OCHOBHBIC ITOHATHUSA, OITPCACIICHUS, KJ'IaCCI/I(bI/IKaHI/II/I, HCIIOJIb3YCMbIC B HAHOMHXKCHEPHU U,
— OCHOBHBIC MCTOABI ITOJYUCHUA PA3JIMIHBIX HAHOMATCPHUAIIOB,

— OCHOBHBIE TIOJIXOJIbI K MOJICTTUPOBAHUIO HAHOCTPYKTYD;
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— OCHOBHBIC  THIIBI  QHAJIMUTUYECKOTO  OOOpYNOBaHUS, UCIHOIb3yeMOro mpu  pabore C
HaHOMaTepHaJlaMy;

— OCHOBHBIE 00J1aCTH MPUMEHEHHSI HAHOMATEPUAJIOB;

— OCHOBHBIE aCIEKThI, CBA3aHHbIE C 0€30MaCHOCTHIO MPH MOIYYEHUH U padoTe ¢ HaHOMaTepHuaaamMu;

Ymemy:

— CAMOCTOSATEIbHO TIPOBECTH KJIacCU(UKAIMIO HAHOCTPYKTYPHUPOBAaHHOTO MaTepuaia U JaTh
pPEKOMEHJAlNKA, HAa KAKOM aHATMTHYECKOM OOOpYHIOBaHWU MOXHO OILEHUTh (PU3UKO-XUMUYECKHE U
CTPYKTYPHBIE CBOMCTBA 3TOr0 MaTepuana;

Braoemy:

— HaBBIKAMH K cOOpY, aHATN3y U CUCTEeMATH3AI[UU HHPOPMAIIUH 110 pacCMaTPUBAEMON TeMaTHKeE.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Beeoenue.

[Ipenmet u MeTobI M3ydyaemMon AucuuIuinHbl. Llenu u 3agaun kypca. Onucanue OCHOBHBIX pa3/eiioB
Kypca. CTpyKTypa Kypca U IpaBujia pEUTUHTOBOW CUCTEMBI.

Pazoen 1. Hawnouwowcenepus 6 mexHONO2UAX NPOU3IBOOCMBA  NE€KAPCMBEHHBIX — CPeOCcma,
OuomexHono2UU U MAMepPuaIo8 MeOUYUHCKO20 HaA3HAYEeHUs.

1.1. OcHOBHBIC ompe/eeHUsT U TOHATUS B HAHOWH)KEHEPUH. MecTo 00bEKTOB HaHOMETPHUYECKOTO
Macirada B OKpykaroieM Mupe. Bo3moxkHocTr HaHOTeXHONOTHH. OCHOBHBIC HAMPABJICHUS B IPUMCHEHHUH
HaHoTexHoJoruil. Knaccudukanus HaHOCTPYKTYp U HaHOMaTepuasoB. Hampasienus pa3BuTusi.

1.2. Hanounxxenepust st dapmaneBTuku. HaHOYaCTHIBI KaK CPeNCTBa JOCTaBKU JICKAPCTB U Kak
HOBasi (popMa JIeKapCTBEHHBIX MpernaparoB. HanopazMepHble cUCTEMBI TOCTaBKU JIEKApPCTBEHHBIX BEIIECTB.
CucreMbl OCTaBKU Ha OCHOBE HAaHOTPYOOK U HaHOC(hE.

1.3. CBsI3b HAHOMH)KEHEPUU M XUMHUYECKOU TeXHOJIOTUHU. [lonydyeHre HaHOYACTUI] 1 HAaOMaTePHaIoB
nucneprupoBanueMm. @opmuposanue yactull. [Ipumeps! ucnonszoBanus. HanMonekymnsipable CTPYKTYpPBI.

1.4. HanounxeHnepuss B  MEOUIMHE HW U1 MaTE€pUaIoOB  MEIUUIMHCKOTO  HAa3HAYCHHS.
Hanoananutnueckass mnporeomuka. buoceHcopHass HaHoOAMArHocTuka. HaHouWmsl B MOHHMTOpHUHIE
COCTOSIHMSI TOJOBHOIO MoO3ra. HaHOMHCTpYMEHTBI W  HaHOMaHUIYJIATOpbl.. HaHoTexHOmormu B
pereHepaTuBHON MEAULIUHE.

Pa3zoen 2. Memoowi modenuposanus u npocpammHvle nakemsl 0 HAHOUHNCEHEPUU.

2.1. MaTemaTuyeckoe MOJICIMPOBAHUE HAHOCTPYKTYp. MHOTOypOBHEBasi CTPYKTypa HW3y4YEHUS
HOBBIX MaTepuanoB. KBaHTOBas Xumusg W MojekyinsipHas auHamuka. Meton Monrte-Kapno. Tennenimu
pa3BUTHUS HAHOMOIEIMPOBaHUsA. MoienupoBaHue CTPYKTYp U MaccolepeHoca B HUX.

2.2. IlporpaMMHbIe MaKeThl I KOMIIBIOTEPHOTO MOJEIUPOBAHUS HAHOCTPYKTYp. KiierouHo-
ABTOMAaTHOE MOJEIUPOBaHUE. MOJEIUPOBAHUE CBONCTB XUMHUYECKUX COCIUHEHUH ¥ OHOIOTHYECKUX
BeniecTB. [IporpaMMHBIN KOMIUIEKC JUIsi TPOTHO3MPOBAHUS PACTBOPUMOCTH B CBEPXKPUTUUYECKUX (IIrongax
OtedecTBEeHHBIC U 3apy0OeKHBIE TPOrpaMMHBIC TTAKeThl. MOJIETUPOBaHUE CTPYKTYP B MacCOTepeHOCca B HUX.

Paszoen 3. Memoowi nonyuenus nanocmpyKkmyp u HAHOMAMeEPUANO8.

3.1. HoBble HAHOCTPYKTYypUPOBAHHbIE MaTepualibl — a’porenu. OnpeaesieHne U CBOWCTBA a3poredsi.
Knaccudukanms asporeneit. 301b-reb IPoIece s TOJTYISHHsS a3poTresie.

3.2. Heopranmueckue adporenu. Knaccudukaius HeopraHWueckux alporeneil. Heopranmdeckue
a’poresii Ha OCHOBE JUOKCHJA KPEMHH, METOAbl UX MOJydeHHs U cBoicTBa. OCHOBHBIE HAIPABICHUS
WCIIO0JIb30BaHUS.

3.3. Oprannueckne adporenu. Kiaccudukamms. Meroapl moiydeHHs. Adsporeiad Ha OCHOBE
XUTO3aHa. a3POresid Ha OCHOBE aJlbriHaTa HaTpusi. OCHOBHBIE HAMPABIICHUS UCTIOJIb30BaHUSI.

3.4. Tubpuansie asporenu. Kriaccudukamus wu cBoiicTBa. Meroasl moiydeHus. OCHOBHBIE
HaIlpaBJICHUs UCIIOIb30BAHUS.

3.5. Cepxkputnueckas Gaou I moxydeHus: asporeneit. CBepxkputuueckuit duona. Peaktop
BBICOKOTO J1aBiieHust. CTaluy MPOBEICHUS] CBEPXKPUTUUECKOM CylIKU. Vcnob30BaHUE CBEPXKPUTUUECKOTO
dbmouna B MeaunnHae U papmarieBTrke. CBEpXKpUTHUYECKAs a1cOPOIIHs.

Pasoen 4. Ananumuueckue memoowvl 8 HAHOUHICEHEPUU.

4.1. CtanmapTel, IpeAbsABIAEMbIC K HAHOTEXHOJOTHMU. OCHOBHBIE CTaHAAPThl HAHOTEXHOJIOTHH.

4.2. AHanmuTHYECKHE METO/BI HUCCIIEI0BAaHU B HAaHOUHKeHepuu. [IpocBeunBaroias u CKaHUPyOIIas
JJIEKTPOHHAs MHMKPOCKOIUHU, OCHOBHBIE OIpeNeieHHs] U MPUHLIUIBI paboThl. CkaHUpyOIIas 30HI0Bast
MUKPOCKOIIHSI, OCHOBHBIC OIPEACTCHUS M TPUHIUIBI paboThl. MOHHOMONEBAass MUKPOCKOIHS, OCHOBHBIC
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ompeseNieHusT W TPHUHIUIBI pa0oThl. DOTOSMUCCHOHHAS W PEHTTEHOBCKAs CHEKTPOCKOMUS, OCHOBHBIC
onpezeNieHuss U MPUHIMIBI paboThl. PeHTreHoBckas audpakromeTpus. AHaIU3 pa3Mepa 4acTUll U A3eTa-
MOTEHIIMAaTa, OCHOBHBIC OINpPENCTICHUS W MPUHIUIBI pad0Thl. MUKPOGDIIONIHBIE aHATUTHYECKUE CHCTEMBI.
Knaccudukanms. [Ipenmymiecta. Mukpodarouaabie dumbl. JleTeKTupoBaHue B MUKPODIIOUTHBIX YUTIaX.

Pasoen 5. besonacnocms obpawjeHus ¢ HAaHOMAMEPUANAMU U PUCKU OM UX UCNOTILIOBAHUS 8 HCUBBIX
cucmemax.

5.1. I3meHeHne CBOICTB MaTepualioB IpH IepexoAe K HaHopasMmepam. IIpenmymiectBa M puCKH
HAaHOTEXHOJOTUNA. MUKpO- U HaHOOOBEKTH BOKpYr Hac. HanodubOpuimiel acbecra. Ilpronbl. YriaepoaHsie
HAaHOTPYOKM W HAHOYACTULIBI JTUOKCUAA KpeMHHMs. HaHodacTuipl OuOKcHIa THTaHa U OKCHUJA ILIMHKA.
OYHKIHUOHATU3UPOBAHNE HAHOYACTHII.

5.2. be3onmacHOCT, TMpPUMEHEHUsS HaHOMarepuayioB. @akTOpbl MOTEHIHAIBHON TOKCUYHOCTH
HaHovacTull. [lyTM NMPOHUKHOBEHHS HAHOYACTHUIl B OpraHu3M. B3aummonelicTBUe HAHOYACTHUI] C KJIETKaMH.
Pacnpenenenne HaHOUACTHUI] B OpraHax U TKaHsx. [IpoOiema cepTudukanny HaHOYACTHII.

4 O0bem yueOHOH TMCUMIIHHBI.

N O0beM TUCUUIIJIMHBI
Buna yueOHoii padoThI 3E AKam 1. | Actp.d.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocTosiTesbHasi padora 1,67 60 45
KonrtakTHas camocrosiTenbHas pabota 0,4 0,3
1,67

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 596 44,7
Bua uTOroBoro KOHTpoJIs: 3a4éT c omeHkKoMi

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«MaTtepuaJjioBeeHe HAHOMATEPUAJIOB U HAHOCHCTEM)

1 Henp AMCHUNIMHBI — OBJIAJCHHE TEOPETUYECKUMHU OCHOBaMHU (hyHIaMEHTAIbHBIX CBOWCTB
MaTepuaoB, BKIIOUask MaTepraIbl HAHOMETPOBOTO JHAa30Ha.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

OIIK-1.4; OIIK-1.7; OIIK-6.2.

3Hamu:

— OCHOBHBIE MOHSATHS U XapaKTEPUCTUKU MaTepHalloB 1 HAHOMATEepHasoB;

— TEOPETHUYECKUE ACTEKTHl CHEIU(PHUUECKUX CBOWCTB HaHOMaTepuasoB (pa3sMepHbIl 3¢ ¢exT,
KBAaHTOBOE OrpaHuYeHUE, YQPEKT TYHHEITUPOBAHUSA).

Ymemy:

— UCNOJb30BaTh OCHOBHBIE TMOHSATHS M OMNpeNeieHHs] AUCUUIUIMHBI Tpu  (QOpMHUpPOBAHUH
yrIIyONnEHHBIX 3HaHUH B cepe HAaHOMH)KEHEPUH;

— 000CHOBBIBaThH CITEM(PUIECKHE CBOWCTBA HAHOOOBEKTOB (ITOBEPXHOCTHHIE CBOMCTBA, ONTHYECKUE
CBOMCTBA, MarHUTHBIE CBOMCTBA).

Braoemp:

— KJIaccu(UKaIrend MaTepuagoB U HAHOMAaTEPUAIOB, 3HAHUAMHU 00 00JaCTAX X PUMEHEHUS.

3 Kpartkoe cogep:xaHue JUCUMILITHHbBI

Beeoenue.

[Ipenmer w MeToABl HM3y4aeMOM JUCIUIUIMHBL. MEXIUCUUIUIMHAPHBIA XapakTep HAayKu O
MaTepuaiax M HaHoMmaTepuanax. OmucaHWe OCHOBHBIX DPa3leNioB AMCHUILIMHBL [IpaBmiia pedTHHrOBOIA
CUCTEMBI.

Pasoen 1. Knaccughuxayus nanomamepuanos u HaHocucmem.

Knaccudukanus HanomatepuanoB 1 HaHocucTeM. Mcropuueckas crpaBka. O01acTu UCTIONIb30BaHUS
HaHoMaTrepuanoB. OCHOBHBIC TIOHATHS U onpenencHus. Kinaccudukaius HaHOMaTepruaaoB U HAHOCTPYKTYP
1o pazMepHocTu. OCOOEHHOCTH HAHOOOBEKTOB PA3INYHON Pa3MEPHOCTH.
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Pasoen 2. Teopemuueckue acnekmul cneyuguyeckux c60ucme HaHOMAMepuaio8 U HAaHOCUCTNEM.

Teopernueckre acmeKThl CHENU(UUESCKUX CBOMCTB HAaHOMATEPHUAJIOB W HAHOCHUCTEM. Pa3mepHbIid
apdext. KBantoBoe orpanndenue. Dpdexr TynHenupoBanus. I[loBepxHOCTHBIE cBOMcTBA. TepMoIuHaMHKa
MoBEepXHOCTU. AOcopOmmsi, anre3us, karaau3. OCOOEHHOCTH ONTHYECKUX CBOUCTB. (OCOOECHHOCTH
MarHUTHBIX CBOMCTB. CamMoopraHu3aius 1 caMmocOopKa.

Paszoen 3. Ocnoeuvie munvl HaHoMamepuanio8 u HAHOCUCMEM.

OcHOBHBIE THUIBI HAHOMATEPUAIOB U HaHOcHCTeM. OOBEKTHI Pa3IMYHON Pa3MEPHOCTH HAa OCHOBE
yraepona: pysiepensl, HaHOTPYOKkH, rpadeH, pymieputsl. Heoprannueckue HaHOMaTepUATIBI.

4 O0bem yueOHOH TMCUMIIHHBI.

N O0beM TUCUUTIJIMHBI
Buna yueOHoii padoThI 3E AKag 1. | Actp.d.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexmun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocTosiTesibHasi padora 1,67 60 45
KonrtakTHas camocrosiTenbHas pabota 0,4 0,3
1,67

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 596 44,7
Bua uTOroBoro KOHTpoJIs: 3a4éT Cc omeHkKoMi

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI TEXHHYECKOT'0 PeryJIMPOBAHUS U METPOJIOT I

1. Hdeab AMCUMIUIMHBI — IOJYYEHHUE CTYJ€HTAMH OCHOBHBIX HAyYHO-NIPAKTUYECKUX 3HAHUUA B
0o0JacT METPOJOTHH M OCHOB TEXHHYECKOTO PETYyIHpOBaHUS Ha Tepputopuu PD u 3a pybdexowm,
HEOOXOIUMBIX ISl PelIeHHs 3a/ad o0ecreveHus eIUHCTBAa U3MEPEHUN U KOHTPOJIA KadecTBa MPOAYKLUU
(yciyr), MeTpoJIOTUYECKOMY M HOPMATHBHOMY OOECIEYEHHIO pa3pabOTKH, MPOU3BOJCTBA, HCIBITAHHA,
SKCIUTyaTaluy U yTHIN3AUU TPOIYKIUH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILUIHHBI 00y4YAIOIIUIACA T0JIKEH:

Obnadamys cleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.1; OIlIK-7.1; OIIK-7.2; OIIK-7.3

3nams:

-COBPEMEHHBIEC TEHJCHIINN Pa3BUTHS TEXHUKU U XUMHYECKOU TEXHOJIOTUH;

-COBPEMEHHBIE METO/Ibl U3MEPEHUS (PU3NKO-XMMHUYECKHX TIOKa3aTelel U UX MOTrPeIHOCTeH;

- 3aKOHOJATeNIbHYI0, OPraHU3alMOHHYIO, HAYYHYIO U TEXHHUECKYIO OCHOBBI O0OeCTIeueHUs €IMHCTBA
WU3MEPEHUI U CTaHIapTU3ALINH.

-MIOPSA0K pa3pabOTKH, YTBEPKACHUS U BHEIPEHUS CTaHIApTOB, TEXHUUECKHUX YCIOBUM U JPyroit
HOPMAaTUBHOM U HOPMaTUBHO-IIPABOBOU JTOKYMEHTALIUH;

- TMEpCHEKTUBBl TEXHUYECKOTO Ppa3BUTUS U OCOOEHHOCTH JESATENbHOCTH  OpraHu3alui,
KOMIIETEHTHBIX Ha 3aKOHOAATEIbHO-TIPABOBOM OCHOBE B O0JIACTM TEXHHUYECKOTO PEryJIMpPOBAHUS H
YIIPABJICHUS KaYECTBOM;

-OCHOBHBIE (DOPMBI MOATBEP)KIACHUS COOTBETCTBHUS, YYACTHUKOB PAa0OT MO CEpTU(DHUKAIMH, CXEMBI
cepruduKamu 1 aekinapupoBanus B PO u 3a pydexom.

Ymemn:

-IIPUMEHSATh METOJbI U HCIONH30BATh MPUHIIUIBI CTAHJAPTU3AINH TIPH pa3paboTKe HOPMATHBHBIX
JIOKYMEHTOB;

-IIPUMEHATh Ha TpakTuke DenepalbHbIE 3aKOHBI MU MEXIYHAPOJTHBICE PEKOMEHIAIMA B OOJIACTH
METPOJIOTHH M TEXHUYECKOTO PETYIHPOBAHMUS;

-IPUHUMATh y4acTHe B MPOLECCaX MOATBEPKICHUS COOTBETCTBUS PA3HOI'O YPOBHS- aKKpEIUTALUH,
MpUEMKE, IKCTIEPTU3E, JIUIICH3UPOBAHUH, TOCKOHTPOJIE U HAA30DE;
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-MCII0JI30BaTh TEXHUYECKUE CPEACTBA I U3MEPEHHUS OCHOBHBIX I1apaMETPOB TEXHOJIOTMYECKOIO
IIpOLECcCa, CBOMCTB ChIPbs U MMPOLYKIUH.

IPUMEHATh METOAbl KOHTPOJS M YIPAaBICHHS KadyeCTBOM IPOAYKLIMU U IPOU3BOJICTBEHHOIO
npouecca NpeAnpusTUs;

-aHAJIM3UPOBATh JaHHBIC O Ka4eCTBE MPOIYKIIMH U ONPEeATh MPUUNHBI OpakKa;

Braoemy:

- HaBBIKAMHU OCYILECTBISATh MOUCK, KPUTHUECKUNA aHAIM3UPOBATh U CHHTE3WPOBATH MH(OpPMALHIO,
INPUMEHATHh CUCTEMHBIN TOAXO/ ISl PEIICHHS] IOCTABIECHHBIX 3a7a4;

- HaBBIKAMH UCKaTh HY)KHbIE MCTOYHHKH MH()OPMAIMU U JaHHBIC, BOCIPHUHUMATh, aHAIU3HPOBATH,
3allOMUHaTh U TepenaBaTh WH(OPMALMIO C MCHOJIb30BaHHWEM LU(MPOBBIX CPEICTB, @ TaKXKE C MOMOIIBIO
QITOPUTMOB TIPH PabOTE € MOJYYEHHBIMU W3 PA3JMYHBIX HCTOYHHKOB JAHHBIMU C IENbI0 3(PPEKTUBHOTO
MCIIOJIb30BaHUs MOJy4eHHOM HH(OpMaLuY [T pelieHus 3a1au.

- HaBbIKAMHU aHAJIM3UPOBaTh, COCTABIATH M IPUMEHATH TEXHUYECKYIO JOKYMEHTALMIO, CBS3aHHYIO C
npohecCHOHANBHOM JesITeNbHOCThIO, B COOTBETCTBUU C JACHCTBYIOUIMMH HOPMATUBHBIMU JTOKYMEHTAMH B
COOTBETCTBYIOLIECH OTPaCIHy;

- HaBBIKAMHM TNPUHUMATh OOOCHOBAaHHBIE TEXHUYECKHE DELIEHUS B MNPO(EeCcCHOHATBLHOM NeATEIbHOCTH,
BBIOMpATh 3(pPeKTUBHBIC U Oe30NacHbIe TEXHUYECKUE CPEACTBA U TEXHOJIOTHH.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Pasoen 1. Memponocusa. Ocnoenvle nonamus u npUHYUunbl

[Ipeamer wmetponorus. Tepmuasl u omnpenencHus. 3akoH P® «0O6 obecreyeHnn eaUHCTBA
u3Mepenuil. Knaccudukanus usmepennii» OcHOBHbIE (DU3MUYECKHE W XUMHUYECKHE BeIMuuHBL. CpencTsa
u3MepeHnii W ux Buasl [lorpemHoctr u3MepeHmit. [ocymapcTBeHHass METpPOJIOTHYECKas —CIIyxkoOa.
MexnyHapoaHasi OpraHu3anys 3aKOHOAATEIIbHOW METPOJIOTHH.

Pazoen 2. Ocnoswvt mexnuueckoeo pe2yiuposanusi.

3akoHbl P® «O texHumyeckoM perynupoBaHum», «O cranpaptusanuu B PD», «O 3ammre npas
noTpeduTens». TexHUnYeCKue periiaMeHThl 1 HOpPMAaTUBHBIC JOKYMEHTHI, ISHCTBYIOMNE HAa Tepputopuu PO.

Paszoen 3. OcHnosvl oyenku coomeemcmaus.

@opmbl  moATBepkACHUA cooTBeTcTBUA. OOs3arenbHas  cepruduxanus. JleknapupoBaHHe.
Jlo6poBobHas cepTUUKALMS. AKKPEAUTALIHSL.

4. O0beM y4eOHOM JUCHUIIINHBI

O0BeM TUCIUIUTHHBI
Bun yuebHoit paboTbl

3E Axan. 4. | Actp. u.
OO01mast TpyAI0eMKOCTh TUCIUTITHHBI 2 72 54
KonTakTHas padora - ayANTOpHBIE 3aHATHSA: 0,89 32 24
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi padora: 1,11 40 30
KonrakTHas camoctosTenbHas pabora 0,2 0,15

1,11
CaMocTosTeNbHOE NU3YUYEHNE PA3AEIOB IUCLUIIIMHBI 39,8 29,85
Bua uToroBoro KOHTpoJIs: 3auer
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5.2 IncuunimHbl 4acTu, GopMHUPyeMOil YHACTHUKAMHU 00pa30BaTeJIbHbIX OTHOIIEHHU I
(o0s13aTe/IbHbIE BADUATHBHBIE TUCIHIIJIMHBI)

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«MeToabl BHIYMCJIUTEILHOH MAaTEMAaTHKH B 321a4aX HAHOUHKEHEPUN»

1 Heab AMCHMIUIMHBI — W3YYEHHE BO3MOXKHOCTEHW TabmuuHOTro mporeccopa Microsoft Excel kak
MHCTPYMEHTa JJIsl peali3allid METOAOB BBIYUCIUTEIHLHOW MAaTeMaTHKU IMPHU PEIIEHUU TUIOBBIX 3aJad
MOJICIIUPOBAHUS TPOLIECCOB XUMUYECKOIH TEXHOJIIOTUU U HAHOWH)KEHEPUH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMU U UHIUKATOPAMH UX JTOCTHUKECHUS:

1IK-3.1; TIK-3.2; IIK-3.3; [IK-3.4; IIK-3.5; IIK-3.6.

3nams:

— BO3MOXHOCTH Ta0nuuHOro mporeccopa Microsoft Excel kak umHCTpymMeHTa uIsi peanu3anuu
METOJIOB BBIYUCIIUTEIHPHON MATEMATHKH;

— NPUHIUIBI pa3paboTKU pacu€THRIX Moaynel B Excel st MoaennpoBaHus MpoIecCOB XUMHUUECKON
TEXHOJIOTUU W HAHOWHKCHEPHH.

Ymemn:

— CTPOWTHh aBTOMATHU3MPOBAHHBIE pacu€THbie MoAyiaun B Excel mams 4YuCIEHHOTO pelieHus
MaTeMaTHYeCKUX 3ajay;

— OLIEHUBATh OTPEITHOCTH YHCIEHHBIX METOIOB;

— UCTOJIb30BaTh YMCIICHHbIE METOJbI JUIsl PEIIeHUs 3a/ad U3 00JIACTH XUMHUYECKOW TEXHOJIOTMH U
HAaHOWHXEHEPUU;

— CTpOUTHh aBTOMAaTH3WpOBaHHbIe Monynu B Excel mns peanuzamum marematudeckux Mojeneit
IPOIIECCOB XUMHUECKOM TEXHOJIOTHH U HAHOMH)KEHEPHUH.

Braoemn:

— HaBbIKamu paboTel B Excel ¢ 1ienbro peanu3anuy aBTOMaTU3UPOBAHHBIX PACUETHBIX MOTYJICH;

— METOJaMH YHCJIEHHOIO pEIIeHHUs MaTeMaTH4YecKuX 3a7ad U 3a4ad U3 O00JacTH XUMHYECKOH
TEXHOJIOTUY U HAHOWH)KEHEPHH;

— HaBbIKAMHM pa3pabOTKW MoAylied [uid pealu3allud MaTeMaTHYeCKHX MOJele MpoleccoB
XUMHUYECKON TEXHOJIOTHH U HAHOUHKEHEPUU;

— HaBBIKAMH MTOMCKA KOHCTAHT MaTEMaTHYECKUX MOJENIEH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Tabauunwiii npoyeccop Microsoft Excel xax uncmpymenm O0as peanuzayuu memooos
BLIYUCTUMENLHOU MAMEMAMUKU.

1.1. O6mme cBenenus o TabnuaHoM mporeccope Microsoft Excel.

OOumii Bug pabouero nmucra Microsoft Excel u snements! ympasnenus. Tum u ¢opmar JaHHBIX.
Boruncienus ¢ yucnaMu M siuelikaMu. PegaktupoBaHue MaTeMaTUYECKUX JEHCTBUIM € MOMOILBbIO KOMaHHON
CTPOKH. 3aJiaHue aBTOMAaTH3MpOBaHHOW umcioBoil ocu. CranmaptHble ¢ynkuuu B Excel. HaBuramms mo
aucty Oosbmoro oo6béMa. Beimenenue u xkonmupoBanue sueek u Gopmyn. Pacuér dhynkuumii Ha 3amaHHOM
UHTEpBAJIE M TMOCTpoeHHe rpadukoB QyHKUIuH. Pacuér KycouHo-3aJaHHBIX (YHKIMHA. YCIOBHOE
dbopMaTupOBaHUE U MOUCK C €r0 MOMOIIBIO SKCTPEMYMOB NEPUOANYUECKUX (PYHKITHIA.

1.2. YncneHHpli pacuéT NpOM3BOAHBIX IIEPBOTO MOPSIIKA.

AHanu3 TMOHATUS TMPOU3BOAHON IEPBOrO IMOPSIKA C TMO3UIMHU BBIUKMCIUTENBHOM MaTEMaTHKH.
YucneHHbI pacuéT MpOU3BOIHON MepBoro nopsaka. OueHka OmUOKH YUCIEHHOTo TU((hepeHINPOBAHNUS.
Pa3zpaboTka pac4€THBIX MOIYIICH.

1.3. Brruncnenue onpeaenéHHbIX HHTETPAIOB YUCICHHBIMI METOIaMHU.

AHanu3 TOHATHS ONPENEeNEHHOTO UWHTErpajia C TO3UIUHM BBIUHUCIUTENBHOM MaTeMaTHUKH.
Breruncnenue onpenenéHHBIX HHTETPANIOB  UYMCICHHBIMH METOAaMH  (TIPSIMOYTOJNBHUKOB, Tpamneiui,
napa6oi). OmneHka OMMOKKM YHCIEHHOTO HWHTErpupoBaHuUs. Pa3zpaboTka pacy€THeIX Mmonynei. ba3omwie
MPEJCTAaBICHUS O 3aJadyaX XMUMHYECKOH TEXHOJOTMH ¥ HAHOWH)KEHEPHUHU, CBOISIIUXCS K HAXOXKICHUIO
OIPEIENIEHHOrO MHTETpAIA.

1.4. YucnenHoe pelieHne HeTMHEHHBIX aareOpanuyecKux ypaBHEHHH.
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YucneHHble METO/Abl peIleHUs] HEIMHEHHBIX anreOpanyecKuX ypaBHEHUH. YCIOBUS OKOHYAHHS
BbIYKCIIeHn. Jlokanmm3anusi KopHeW rpadudyecKuM MeToAOM. MeToa TMOJOBHHHOTO JefieHus. Merton
MPOMOPIHUOHANILHBIX YacTel. MeTo I TOKaIH3aIii KOPHS ¢ UTEPAIMOHHBIM MacIITA0MPOBAaHUEM HHTEpBaa.
Pa3paboTka aBTOMaTH3UPOBAHHBIX pacuéTHHIX MoayJiei B Excel.

1.5. Peanmzanus B Excel 0CHOBHBIX MaTpUYHBIX ONEpaLlnii.

[Tousstue wmatpunpl. Tunbl matpunl. ClOXKEHHE MATpHIl. YMHOKEHHE MATPHUIBI HA YHCIIO.
YMHOXKEHHE MaTpullbl Ha MaTpuiy. TpancmonupoBanue. OOpamieHue. BblunciaeHHe OmNpeneiIuTens
KBaJpaTHON MaTpuIlbl. OCOOCHHOCTH peaau3alui MaTpUIHBIX onepanuii B Excel.

Pemenue cucreM MuHEHHBIX anreOpandecKux ypaBHEHUN METOI0M 0OpaTHON MaTpPHIIBI.

1.6. O6paboTka sKcIIepUMEHTaIbHBIX JaHHbBIX B Excel.

[IpuMepsl SKCIEpUMEHTAIBHBIX JAHHBIX. ANMPOKCUMAIUS IKCIEPUMEHTAIbHBIX JAaHHBIX METOAO0M
HAaUMEHBIIMX  KBajgparoB. Cucrema IWHEHWHBIX  ypaBHEHWUH ansg  pacuéra  KOIPPUIUMEHTOB
annpoOKCUMHUPYIOIIEro MojuHOMa. MarpuuHas Qopma pelieHus 33Jadd  arnfpoKCUMAlMh METOJ0M
HAUMEHBIINX  KBajapaToB. Peammsammst wmetoma B Excel.  ABromarm3upoBaHHas — oOpaboTka
JKCIepUMeHTaNnbHbIX JaHHbIX B Excel. ITlogbop wu mnpoBepka mnuHuu TpeHga. HeobxonumocTtsb
MacCIITaOUPOBAHUS IKCIIEPUMEHTATBHBIX TaHHBIX IS TOMyUYeHUs] Ka4eCTBEHHOW JIMHUU TPEHA.

Pa3zoen 2. Pacuém npoyeccoé 6 peakmopax uoeaibHo20 cMeueHuUs.

2.1. YucnenHoe pemeHne oObIKHOBEHHBIX audpdepenimansueix ypaBuenuit (O/1Y) 1-ro nmopsaka u
UX CUCTEM.

ONY 1-ro mopsinka. UaterpupoBanne OY 1-ro mopsaka. HeoOXoauMoCTh 3aaHus HAYAIbHBIX U
rpaHuyHbIX yciioBuil. [locTaHoBka u pemenue 3amaaun Komu. SIBHbINM 1 HESABHBIM MeTOAbI Jilsiepa. Meton
Pynare—Kyrtel 2-ro mopsinka. HakorieHwe ommOKM NpU YHUCICHHOM pemieHud AuddepeHInaIbHbIX
ypaBHeHUN. OCOOEGHHOCTH pemieHuss cucteM auddepeHIraIbHbIX ypaBHEeHUU. [locTpoeHHe pacdEéTHBIX
monyneit B Excel mis uncnennoro pemenus cucreM OJ1Y 1-ro mopsinka. Hactpoiika mapameTpoB pacuéra ¢
L€J1b}0 MUHUMU3ALIMH TTOIPEIIHOCTEM.

2.2. MopaenupoBaHue U pacd€T peakTopa U1ealbHOrO0 CMELICHHUS.

[TonsiTue peakropa HACAIHLHOTO CMEUICHHS. THIBI PEaKTOPOB HJEaIbHOro cMmeleHusa. OnucaHue
peakTopa MACAIBHOIO cMeleHus ¢ nomMoibio cucreMbl OJlY 1-ro mopsinaka. ba3oBsle npencTaBieHUs O
XUMUYECKONM KUHETHKe. Peanu3anus CIOXHBIX KHUHETHYECKHMX CXEM B IEPUOJMYECKHX PEAKTOpax
uaeanbHoro cmemenus. Pa3paborka pacuérueix Monyneit B Excel, oOecrieunBaromumx aBTOMaTU3UPOBAHHOE
JOCTHKEHHE CTAllMOHAPHBIX COCTOSIHMM B MPOTOYHBIX peakTopax. Pa3zpaboTka aBTOMAaTH3UPOBAHHOTO
monyist B Excel nnst pacuéra peakTopa ¢ MOAMUTKOIA.

Pazoen 3. Onpeodenenue napamempos mamemamuieckux mooeneu.

3.1. OcHOBHBIE IPUHIIMITBI pa3padOTKH pacuETHRIX Moayiel B Excel Ay MogenupoBaHus IPOIECCOB
XUMUYECKON TEXHOJOTUH U HAHOWHKEHEPHH.

I'paduueckoe cpaBHEHHE PACYETHBIX UM OKCIEPUMEHTANbHBIX JaHHBIX. HeoOxoaumocTh
UCIIOJIb30BAaHNSI ~ MATEMaTU4YECKOrO0  KPUTEpUsl Uil CPaBHEHMsI PE3YJbTATOB  MOJEIUPOBAHUS C
OKCMIEPUMEHTAJIbHBIMA JaHHBIMH (HAa TmpuMepe peanuszanuu B Excel wmojenn pocta KylmbTypbl
MUKpoopranusmoB). Kputepuil paccoryiiacoBaHusi MeXAY pacu€THBIMH U SKCIIEPUMEHTAIbHBIMU
3HAYCHUSIMU U €r0 3aBUCUMOCTh OT 3HAUEHUU MapaMeTpoB MaTeMaThyeckol mojenu. HeoaHozHayHOCTH
BbIOOpa KpUTEpHUs paccorjacoBaHus. ABTOMATU3HPOBAaHHBIA pacy€Tr KpuTepus paccorijacoBanusi B Excel.
OcHoBHBIE IPUHIIUITEI OpraHu3anuu padouero ymcra Excel mpu pa3paboTke CI0KHBIX pacUETHBIX MOTYyJIECH.

3.2. Pemenune 3amay onTUMHU3anu ¢ moMomso Excel.

Hcnonbs3oBanre METOI0B ONTUMU3AIMH JIJIs1 TOMCKA 3HAYEHUH KOHCTAHT MaTeMaTUYECKUX MOJEIICH.
[TocranoBka 3anaun ontuMuzanuu. [loHsTHe MOBepXHOCTH OTKIMKA. [ T00anbHbIE U JTIOKATbHBIE ONTUMYMBI,
oBparu. OgHOMEpHAasT U MHOTOMEpHas ONTUMHU3ALMSA. MeToJ MOoO4YepEMHOTO M3MEHEHHS MEPEMEHHBIX.
MeTtonpl TOHMXKEHUS Pa3MEPHOCTH 3aJadyd  onTUMH3auuu. [loMCK ypaBHEHHH KOppemsiuuu MeExXIy
KOHCTAaHTaMH MAaTeMaTH4YE€CKOW MOJIEIH C MOMONIbI0 METOJOB alpPOKCUMAIUH.

3.3. [IpakTuka onpeneeHns: KOHCTAaHT MaTEeMaTUYECKUX MOJIEIICH.

Hcnonb30BaHWe M3YyU4EHHBIX METOJOB ONTHMH3AIMHU JUIsl MOAOOpa KOHCTAHT MaTeMAaTHYECKUX
MOJIETIEH MPOILIECCOB XUMHUYECKOW TEXHOJOTWH. PacdéT MHOTOCTaIMiTHONM XMMHWYECKOW pEaKIuu: aHau3
MEXaHH3Ma Ha OCHOBE OJKCIICPUMEHTAIBHBIX JJAaHHBIX, pa3padoTKa MaTeMaTU4YecKol Moaenu u eé
JIEKOMITO3HIIHNS, pa3paboTka pacu€THOTO MOAYJs, MoAOOp KoHCTaHT. Pacu€r mporecca OuopasnokeHHs
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HUKOTHUHA: QaHAJIM3 IpoHecCa Ha OCHOBC JSKCICPUMCHTAJIIBHBIX JaHHBIX, pa3pa60TI<a MaTeMaTHUUYECKOM

MOJICNN U €€ ACKOMITO3UIINSI, pa3paboTKa pacuéTHOTO MOAYJIS, TI0I00p KOHCTAHT.

4 O0beM yueOHOH TUCHUILINHBI

. O0BbeM TUCHHUIITTHHBI
Bup yue6Hoii padoThi 3F Axax u. | Actp.a.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlabopartopusie pabots (JIP) 1,33 48 36
CamocrosiTesbHast padoTa 1,67 60 45
KonrtakTHas camocrosiTenbHasi pabota 0,4 0,3
1,67

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 596 44,7
Bua uTOroBoro KOHTpoJIs: 3a4éT Cc omeHkKoMi

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«BpruncanTeabLHasg MATEMATHKA)»

1 Heab AUCHUIJIMHBI — HW3YYCHHE METOJOB BBIYHCIUTEILHON MaTEMaTHKH, OCOOCHHOCTEH HX
QITOPUTMU3ALINK, a TAK)KE BO3MOXKHOCTH BHIOOpPAa M HCIIOJIB30BAHUS JAHHBIX METOJOB Ui YHUCICHHOTO
pelIeHrs MaTeMaTHYeCKHX 3aJa4 B 00J1aCTH MOAECTUPOBAHUS U ONITUMHU3ALIUN ITPOLECCOB HAHOMHKEHEPHH.

2 B pe3yabTaTe n3y4eHHs M CHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obaaoams ceayomUMy KOMIETSHIIMSIMU U HHAUKATOPaAMH UX JOCTHUKECHUS:

VK-1.2; VK-1.3; VK-1.4;, VK-1.5; VK-2.2; VK-2.3; I[IK-3.1, IIK-3.6.

3namo:

— METObl YHCIICHHOTO PEIICHUs aNreOpandecKuX YpaBHEHH U UX CUCTEM;

— METOJIbl 00PaOOTKHU IKCIIEPUMEHTATBHBIX JTaHHBIX

— YHCJICHHBIE METOABI AU GEPSHIIUPOBAHNS U HHTETPUPOBAHUS;

— YKCJICHHBIE METO/IbI ONITUMU3ALINH.

Ymemns:

— OLICHUBATh MTOTPEUIHOCTH YNCIEHHBIX METOOB;

— BBIOpATh YMCIIEHHBIM METOJI PEIICHUS TOCTABIICHHOW 3a/1a4H;

— OOBSICHUTH CXOJIUMOCTD YHCIIEHHOTO METO/Ia U MOJy4YeHHbIE PE3yIbTaThl BEIUMCICHHUI;

— COUYeTaTh YMCIIEHHBIE METOJIbl TMPU PEIICHUH PA3IUYHBIX CIIOXKHBIX 33J1ad BBIYUCIUTEIBHOU
MaTE€MaTUKH.

Braoems:

— METO/IAMH YHCIIEHHOTO PELICHHs] MaTEMaTUYECKUX 3a1a4 U 3a7a4 XUMUYECKON TEXHOJIOTHH;

— HaBBIKAMH QJICOPUTMU3AIMN YUCIICHHBIX METO/IOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Beeoenue.

[Ipenmer BblYMCAUTENBbHOM MareMmaTukH. [loHATHE uyuciaeHHbIX MeTonoB. llenm wu  3amaum
nucuuruHbel. Kiaccbl 3amad, pemiaeMbIX YHCIEHHBIMA MeTonaMu. OCHOBHBIE TOHATHUSI, OMNPEICICHUS,
tepmuHoniorus. [loHstuss ommbOku w TouHOCTH. Buasl ommbok. ['paduyeckoe oTHeNeHHE pEIICHUI.
Jlokanmm3anuss M yroyHeHHe peuieHui. MTepaluroHHbIE BBIYMCICHHS. Y CIOBUS OKOHYAHHS BBIYMCIIEHUM.
CXOoauMOCTh HWTEPAIMOHHBIX BBIUMCIACHUN. MHCTpYMEHTHI BBIYMCIHMTEIBHOW MaTeMaTUKH. TabmuyHbIe
MIPOIIECCOPHI U APYTrHUe MAaTEMATUYECKUE TTAaKEThI IPOTrpaMM: OOIIME CBEICHUS, HAa3HAYCHHE, TPHUMEPBI.

Pazoen 1. Hucnennvle memoowvl pacuéma npouszsooHvlx. Peuienue HenuHelHvlX anceopaudecKux
VpaeHeHUll, cucmem JUHEUHbIX U HeTUHEHbIX YPAGHEHULL.

Meroasl YHCIEHHOIO pacyéra MPOW3BOAHBIX IEPBOIO M BBICIIUX MOPSAKOB. UMCIEHHBIM pacuér
YaCTHBIX MPOU3BOIHBIX. OIIEHKA OITMOKHN YHUCICHHOTO U] PepeHITNPOBAHNS.

WNHTepBanpHble  METOABI  PEIICHHWS  yPAaBHEHWH: METOJA  IMOJOBUHHOTO  JEJIEHMS, METOJ
MPONMOPIUUMOHANBHBIX vacTed. [IpenMyniecTBa M HEOOCTaTKW HMHTEPBAIBHBIX METOJO0B. HTepanuoHHBIC
METOJBI: METOJ MPOCTBIX WUTEPALMI, METOJ KacaTeIbHbIX. Y CIOBUS CXOAUMOCTH METOJIOB U BO3MOXKHBIE
BBIUMCIUTEIHHBIC TPOOIIEMBI.
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UucneHHbIE METOABI PEIICHUS CHUCTEM JIMHEWHBIX anreOpanvecKuX YpaBHCHWIA: TpsSMbIE U
uTepanmoHHbsie. Marpuunsnii nonxon. Meroasr Kpamepa, obparnoit matpunbl, Kopmana—I'aycca m ux
QITOPUTMU3ALUSA. MeTO POCTHIX UTEPALMA IS PEIICHUsI CUCTEM JIMHEHHBIX YpaBHEHUH M MOTU(PHUKAIHS
3eiens. Y CiaoBUs CXOIUMOCTH METOJIOB, IPUBEJICHNE K CXOJISIICHCS HTEpAIlMOHHOM hopme.

OCOOCHHOCTH pelIeHUs] CUCTEM HEITUHEWHBIX ajreOpanuyecKkux ypaBHEHMHA. MeToJ MpOCTHIX
uTepanuil 1 ero MoaAuQUKaIMK TPUMEHUTEIBLHO K CHCTEMaM HEeJIMHEHHBIX ypaBHeHu. Meton HeproToHa—
Pagcona u ero mogudukaus.

[Ipumeps! pereHust 3a7ja4 XUMUYECKONH TEXHOJIOTHH, TPEOYIOIINX NMPUMEHEHHS YHUCIECHHBIX METO/IOB
pelieHus: HeJTMHEHHBIX anreOpandecKux ypaBHEHUH U CHCTEM YPaBHECHHM.

Pasoen 2. Obpabomxa sxcnepumeHmanvHvlx 3a8UCUMOCHE.

WNHTepnionupoBaHne  3KCIEPUMEHTANBHBIX  3aBucuMocTeil.  [loHATns  wmHTEpnomsiuMu U
sKkcTpanossiiun. KycodHo-muHeliHOe MHTepHoaupoBaHue. MHTEpHONSIMOHHBIE TTOITUHOMEL. [ 'padudeckoe
omnpeneneHue cTeneHu nojanHoMa. lloHsaTHe KOHE4HBIX pasHocTel. OmnpeneneHue CTENEeHW IMOJIMHOMA C
MOMOILbI0  KOHEUYHBIX  pa3HocTed. OrpaHMYeHHME Ha  HUCIOJIb30BAaHUE  KOHEYHBIX  PAa3HOCTEM.
Nutepnonsauuonneiii  nosuHoMm Jlarpanxa. Ilonsitue paszaenéHHbX paszHocTe. MHTepHossIuoHHbIN
noiauHoM HerotoHa.

Anmnpokcumanys SKCIEPUMEHTAJIbHBIX 3aBUCHUMOCTEH. MeToj HauMEHbIIUMX KBAaJpaTOB U €ro
kputepuid. Cuctema TUHEWHBIX ypaBHEHUH Ui pacyéra KO3 HUIMEHTOB aNpOKCUMHUPYIOIIETo MOJMHOMA.
Martpuunas dopma perieHus 3aJaun anmnpoKCUMAIM METOJIOM HauMEHbIIUX KBaapaToB. dopmupoBaHue
XapaKTePUCTUYECKONM MaTpulibl. BbIBOJ OCHOBHOIO pacu€THOTO COOTHOIIECHHS. AJTOPUTMU3ALMS
00pabOTKH AKCIIEPUMEHTAIBHBIX 3aBUCHUMOCTEeH. OCcOOCHHOCTH MHOTO(AKTOPHON M HEMOJWHOMHUATBHOMN
anMpOKCUMALIUH.

[Ipumepsl pemieHUs 3a1ad XUMHUYECKON TEXHOJIOTHH, TPeOYIOIIUX HHTEPIOJUPOBAHUS JAHHBIX U
anMpOKCUMAaLUH (PYHKITHH.

Pazoen 3. Memoouwl uucnennoeo unmezpuposanusi.

Uucnennslii pac4€r onpeaen€HHbX uHTerpanos. llar narerpuposanus. MeToasl IPSAMOYTOJIbHUKOB,
Tpaneuuii, mapabon. I[lonMHOMUANbHOE OMMCAHHME TMOJBIHTErPAIbHOW (QYHKIMHM C HCHOJIb30BAaHUEM
kodd¢uimenToB Koreca. @akTopel, onpeensomue OMUOKy YHCICHHOTO MHTErpUpoBaHus. UMCIeHHBIN
pacuér onpeaenEéHHbIX HHTErpanoB MmerogamMmu Monte-Kapio.

YucnenHoe penieHre 0ObIKHOBEHHBIX TU(depeHINaIbHbIX YpaBHEHUN U UX cucTteM. Metoz Diinepa.
MoaudurnmpoBanusiii Mmeton Jitniepa. Meton Ditnepa—Komm. Meton Pyare—Kyrtor 4 nmopsinka. ®akTopsi,
BIUSIONINE HA HAKOIUICHUE OIMMOKK TpPH YUCICHHOM pemeHuu AuddepeHInanbHbIX ypaBHEHUH U UX
cucrteM. OcobGeHHOCTH pemieHus cucrteM nuddepeHmanbabix ypaBHeHUU. [loctanoBku 3amaun Komm u
KpaeBoii 3amaun. Pemenue 3agaun Komm. OcoOeHHOCTH pelieHus] KpaeBou 3a/1aum.

[Ipumepsl pemieHus 3aad XUMHUYECKONW TEXHOJOTMM C HMCHOJIb30BAHUEM METOJOB YHCIEHHOIO
WHTETPUPOBAHUS.

Pazoen 4. Yucnennvle memoovt 00HOMEPHOU U MHOCOMEPHOU ONMUMUZAYUU.

IlocraHoBKa 3amay OJAHOMEPHOM M MHOIOMEpPHOM ontuMmusauuu. Kpurepuil ontumuzanuu.
['moGanpHble W JIOKaJdbHBIE onTUMyMbl. Krnaccudukamus MeTonoB ontumusauuu. OnHomepHas
onTuMM3anus. MeTton Jokanu3auuu ontumyma. Meton 3oi0Toro cedeHus. CpaBHEHHE METOAOB
OJHOMEPHON ONTUMH3ALIUH.

MuoromepHas ontumuzanus. WmirocTpaiuss 4UCIEHHBIX METOAOB C MOMOILIBIO JIMHUKA YpPOBHS.
Metoapl NEeTEpPMUHUPOBAHHOTO TOMCKA. MeToa MOoo4YepEAHOro M3MEHEHHs NepeMeHHbIX. Meron Xyka—
JxuBca. Meron ckanupoBanus. CpaBHEHHE METOJIOB JIETEPMUHUPOBAHHOIO TMOUCKA. MeTobl
TPaIMEHTHOTO Moucka. Metoy penakcaruii. BeiOop mepeMeHHO# U 3HaKa HaIpaBJICHHUS MOWCKAa Ha OCHOBE
aHaJIM3a 3HAYEHUN YaCTHBIX MPOU3BOAHBIX. MeTon rpaauenTa. Pacuér koopiHAT HANPaBJICHUS JIBUKEHUS
K onTtuMyMy. Meton Hauckopeiimiero cmycka. CpaBHEHUE TPaJUEHTHBIX METOAO0B. MeToAbl Clly4yaiHOTO
noucka. MeToj ciy4alHBIX HampaBieHuid. Meton oOpatHoro mara. Merox cmycka ¢ Haka3zaHHEM
CIIy4allHOCTBIO.

[Ipumepsl pelieHus 3a7ad XUMHUYECKOW TEXHOJOTMU C MCIHOJIb30BAHUEM UHCIEHHBIX METOJIOB
ONTUMU3ALVH.

4 O0bem yueOHOH TMCUMIIHHBI.

O0BbeM JUCHUTIINHBI
3E | Akapn. 4. \ AcTp.u.

Buna yueOHoii padoThI
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OO0masi TPy10€eMKOCTh 1M CHUTLTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 1,22 44 33
KonrtakTHas camocrosiTenbHasi pabota 0,4 0,3
1,22

CamMOCTOSITETbHOE U3YUYEHUE PA3IeNIOB TUCIIUIIIIUHBI 43,6 32,7
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ omeHkKoMi

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI OMOTEXHOJIOTHH

1 Heap aucuuniauHbl — GOpMHUpPOBAHHUE LIEIOCTHOTO MPEJICTABICHUS O COBPEMEHHOM COCTOSIHMU
OMOTEXHOJIOTHH, KaK HOBOM HAIPaBJICHUU HAYYHOW M NMPAKTUYECKOH JESITEIbHOCTH YEIOBEKa, UMEIOIEM B
CBOEH OCHOBE HCIOJIb30BaHHE OHOJOTHYECKHX OOBEKTOB (KJIETKHM MHUKPOOPTraHU3MOB, KYJIbTYPhI KJIETOK
pacTeHuil U )KMBOTHBIX M T.I.) WM MOJIEKYJ (HYKJICHHOBBIC KHUCIOTBI, OCTKU(PEPMEHTHI, YIIEBOABI U T.IL.);
OCHOBHBIX 3aKOHOMEPHOCTEH KU3HU U Pa3BUTHSI MUKPOOPTaHU3MOB, UX POJIH B MPUPOE, MPAKTUYECKOE UX
MCII0JIb30BaHUE JI1 HAPOJAHOIO XO3SIMCTBA, 3[paBOOXPAHEHU S, SKOJIOTMUYECKON 3alUTHI.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHbI 00y4aIOIIMIACH 10JI7KEH:

Obnadamye cleayOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTIOCTHKECHUS:

IIK-2.1; [IK-2.2; IIK-2.3; [IK-3.3.

3nams:

— MepPCHEeKTUBHbBIE HANIPABJICHUSI COBPEMEHHOM OMOTEXHOJIOTUH;

— OCHOBHBIE HAIIPaBJIEHUS IIPOU3BO/ICTBA ITOJIE3HBIX BEILIECTB;

— METObl U BO3MOKHOCTH F€HHOM U KJIETOYHON MH)KEHEPUH;

— OCHOBBI TEXHOJIOTUYECKOI OMOIHEPreTUKU U OMOJIOTHYECKON epepadOTKU ChIPbS;

— UCIOJIb30BaHNE OMOTEXHOJIOTUU B MEIULIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO03SHCTBE;

— BO3MOXKHOCTH M IIEJIM COBPEMEHHBIX MOJEKYIIPHO-OMOIOIMYECKHX MOAX0A0B (TeHeThyecKas
WHXEHEpHsl) MIPHU CO3/IaHUHU ILITAMMOB MUKPOOPTaHU3MOB, COPTOB U TIOPOJ ¢ HEOOXOAUMBIMU U MOJIE3HBIMU
CBOWCTBaMH, a TAK)KE IMArHOCTUKH U JICUCHUS HACIIEICTBEHHBIX 3a00JI€BaHUH Y YeIOBEKa.

Ymemn:

— OPUEHTHPOBATHCS B COBPEMEHHBIX HANPABICHUAX U METOAAaX OMOTEXHOJIOTUH;

— UCTOJIb30BaTh 3HAHUS O OMOTEXHOJIOTHH MPU U3YYEHUH CTIeUHUaIbHBIX IUCHUIUINH,

— IPUMEHSATH NIOJyYEHHBIE 3HAHMSI B PalliOHAJILHOM HMCIIOJIb30BAHUM NIPUPOAHBIX PECYPCOB U OXpaHE
OKpYKalollle Cpeibl;

— MCIIOJIb30BaTh MOJyYCHHbIE JaHHbIE TP HAIMCAaHUU pedepaToB.

Braoemn:

— (U3UKO-XMMHUYECKMMH METO/IaMHU M3Y4YEeHHUs KJIETOK M TKaHEH, UMETh MPEICTaBICHHE O crocobax
BBIJICTICHUS M UCCIIEI0BAaHUSI CYOMUKPOCKOIIUYECKUX CTPYKTYD;

—MeTogamMu  (YHKIMOHAJIBHOW JIMarHOCTUKH, WCCIEAOBAaHMs W aHAIW3a JKUBBIX CHCTEM,
MaTeMaTUYeCKUMU METoJIaMu 00pabOTKHU pe3ynbTaToB, IOHUMATh IPUHILIUIIBI IOCTPOSHUS U UCIIOJIb30BAHUS
MaTeMaTHYECKUX MOJIeel OMOIIOTHYECKUX MPOLIECCOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3zoen 1. Muxpobuonozus, kak ocHoga OUOmMexHoI02UU.

1.1. OcHOBHBIE 0OBEKTHI OUOTEXHOJIOTUH.

Muxkpoopranusmsl (6akTepuu, TpruObI, BOJOPOCIH, IPOCTEUIIINE), BUPYCHI, KJIETKH U TKAaHU PacTEHHUH
U )KUBOTHBIX. Canpo(UThl, CHMOMOHTBI, KOMMEHCAJIbI, TaPa3UTHI.

1.2. Tumnel nuTaHUS MUKPOOPTaHU3MOB.

ABtoTpodusi, rereporpodusi, Gororpodus, xemorpodus. [locTynneHne nuTaTeabHBIX BEIIECTB B
MHUKpPOOHYIO KIJIETKY: TIaCCHBHBIN TIE€PEHOC, AKTUBHBIA TPAHCIOPT, SHAOLMTO3. BrusHue ¢dakropos
OKpYXarolled cpeabpl Ha IKU3HEAESITENbHOCTh MHKPOOPTaHM3MOB:  BJIQKHOCTH, KOHLIEHTPALUU
pacTBOpPEHHBIX coiiel, peakuuu cpeasl (pH), Temneparypbl. OTHOLIEHHE MUKPOOPTaHU3MOB K KUCIIOPOAY,
COJTHEYHOM paJualiii U aHTPOIIOTEHHBIM 3arpsI3HEHUSIM.
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1.3. OcHOBHBIE ITyTH 0OMEHA BEUIECTB H MOJIYYCHHS SHEPTUHU (METa0O0IU3M).

OOMeH BemecTB KaK COBOKYITHOCTb PEakIui Karabonm3ma u aHaOosm3ma. CrocoObl MOTydeHHs
MHUKpPOOpraHu3MaMu 3Hepruu. bruonornueckoe okucaeHue.

1.4. 'eneTka MUKPOOPTaHU3MOB.

HacnencTBeHHOCTh M U3BMEHYMBOCTH MUKpOOpraHu3MoB. [loHsTHe 0 reHoTHme u (¢eHnorurne. Bumb
n3MeHuuBocTU. [lonsatue o myrarenese. [loaxoapl K COBEpUIEHCTBOBAHUIO 0MO00BEKTOB. Mcmonb3oBaHue
OPUPOJHBIX MEXaHW3MOB WM3MEHUMBOCTH JJIs HAMpPABICHHOW CEJNEKIIMHM M HCKYCCTBEHHOTO OTOOpa
O0100OBEKTOB.

1.5. Poct 1 KyIbTUBHUPOBAaHNE MUKPOOPTAHU3MOB.

Buabl u coctaB muTaTeNbHBIX CpENl, MCHOJb3YEMbIX ISl KYJIbTHUBUPOBAHUS MHUKPOOPTaHU3MOB.
Meronsl  KynbTuBHpOBaHUA. llepmoamyeckoe kynpTuBHMpoBaHue. KpuBas pocrta. HenpepsiBHOE
KYJIbTUBUPOBAHUE.

Pazoen 2. Huoceneprnvie ocnosbl Ouomexnonozuu.

[MpuHIMIMaTBHAS TEXHOJIOTHYECKas cxeMa OMOTEXHOJOTMYECKOTO MPOHM3BOJACTBA. ANMapaTypHOE
oQopMIIEHHE TPOLECCOB BBIPAUIMBAHUS MHKPOOpPraHu3MoB. (OCHOBHBIE NPUHLHUIIBI OCYIIECTBIICHUS
KYJIbTUBHPOBAHUS B a9POOHBIX U aHAIPOOHBIX YCIOBUAX. [I0BEpXHOCTHOE U TITyOMHHOE KYJIBTUBHPOBAHHE.
AcenTuka OMOTEXHOJIOTHYECKHUX MPOIIECCOB.

TexHoNOrHYECKNE OCHOBBI TMONY4YeHHsS] MeTa0onuToB. WHxkeHepHas sH3uMonorus. [IpumeHeHue
UMMOOUIIM30BaHHBIX (EPMEHTOB U KIETOK. bHOTexHoJormyeckue NpOU3BOACTBA. THIIOBBIE CXEMBI
MPOMBINUICHHBIX ~ TPOIECCOB  TMOJYYEHHUS  BAXKHEHIIMX  MPOIYKTOB  OHOTEXHOJOTHH: OHOMACCHI
MUKpPOOPTraHMW3MOB, Oelka W AaMHUHOKUCIOT, OPraHHMYeCKUX KHCIOT, (EepMEHTOB, aHTHOMOTHKOB,
OaKTepHaIbHBIX MIPENapaToB, MPOAYKTOB OpOKEHUSI.

TpeGoBanus, mpenbsABIsEMble K KadyecTBY TOTOBOTO IMpoAaykTa. buomacca mpOMBINIIEHHBIX
MUKPOOPTaHU3MOB KaK ChIphE JJIs MOTYUYEHUs] ITUPOKOM raMMbI IPOYKTOB PA3TMYHOIO HA3HAUCHHUSI.

XapakTepucTuka mpoOjeM OXpaHbl W BOCCTAHOBIICHUS OKPYXKAIOLIEH Cpeapl C TOYKU 3PEHUS
UCTIOJIb30BaHUsI OMOJIOTHYECKUX METOJOB. AIPOOHBIE MPOIECCHl OYMCTKH BO3AYyXa U BOABI. AHa’>pOOHBIC
IPOLIECCHl TEpepaboTKN OPraHUYECKUX OTXOJ0B, XapaKTEPUCTHKA U IPUMEHEHHE Ouorasa.

Pasoen 3. OcnosHuvle nanpagnieHusi co8pemMeHHOl OUOMEXHOL02UU.

3.1. buoHaHOTEXHOIOT U

[Ipenmer, oO0mmIas XapakTepUCTHKA, WCTOPHs pPa3BUTHS, OCHOBHBIC HaydHbIE HampaBICHUSI.
YcerpoiicTBa MUKPO- 1 HAHOOMOMEXAaHUKU, B TOM YUCJI€ HAHOPOOOTHI, OMOYUIIBI, HAHOCEHCOPHI. AJlpecHas
JOCTaBKa JiekapcTB. HaHOAMAarHoCTHKa MATOJIOTMYECKHX COCTOSHUM W MH(EKIHHd, HaHOOMOCEHCOPHI.
HanoctpyktypupoBaHHble ~ OMOCOBMECTMMBIE  MaTepuanbl, UMIUIaTaHThl. OCHOBHbIE  (haKTOPHI,
00yCIaBIUBAIONINE MMOTEHIIUAIBHBIE PUCKU OT UCIIOJL30BaHUSI HAHOYACTHI] U HAHOMATEPHAIIOB.

3.2. Megumnuuckas OMOTEXHOJIOTHS.

Onpenenenre MeTUIIMHCKOW OuoTexHosorud. OCHOBHBIC 3a/lady¥, KOTOPHIE PEUIaeT MEIUIIMHCKAS
ouorexHonorus. Ominune MEOUIIMHCKUX OHOTEXHOJIOIMH OT MEOUUMHCKAX TexHomormii. [loHsarme o
onoobwekre. Knaccudukarus 6m000HEKTOB.

[Tonsitue 06 nmmyHonoruu. CucreMa UMMyHHOTO romeocTasa. [lonstre 006 aHTUreHax M aHTUTENaX.
Crpykrypa anturen. Knaccuduxanus anturten. EctecTBeHHBIN U HCKYCCTBEHHBIH UMMYyHUTET. [loHsATHE 00
MMMYHOJIOTHYECKUX PEAKIUSX.

BBenenne B coBpeMEHHYIO HMMYyHoOOMoTexHonoruto. Kierounas wumxenepus. [ uOpumomnas
TEXHOJIOTHSI TIOJyYEHHMs] MOHOKIJIOHAJIBHBIX aHTWTeN. lcnosib30BaHME MOHOKJIOHAJNBHBIX AHTHUTEN JUIS
OUYUCTKU OMOJOTHYECKHX KHUIKOCTEH. IMMYHOCEHCOPHI.

CoBpeMmeHHbIE NPUBHUBOYHBIE Npenaparbl. CoBpeMeHHasi Kilaccu(UKalus BaKIIMHHBIX MPENapaToB.
MukpoOHbIe XKHBBIE BAaKIUHBI. TE€XHOJOTHUS MOMYyYEHHUS KUBBIX BaKIMH. YOWTHIE BaKUUHBI. TEXHOIOTHS
MOJlyueHUs: yOWUTHIX BakIUH. AHATOKCHHBI. TEXHOJOTHsS TOJy4yeHUS aHATOKCHMHOB. CBIBOPOTOUYHbBIE
npenaparsl.

[IpenapaTtsl Ha OCHOBE UBBIX KYJIbTYp MHKPOOPTaHM3MOB. TE€XHOJIOIMS IMOJY4YEHUs MPErnapaToB
HOPMOQIIOPOB, MPOOUOTUKOB, MPEOMOTUKOB ¥ CHHOMOTHKOB. TpeOoBaHMsI K IITaMMaM, UCTIOIb3YEMBIM ISt
IIPUTOTOBJIEHUS IPENAPATOB HA OCHOBE KMBBIX KYJIBTYP MUKPOOPTraHU3MOB.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM JUCHUIIINHBI
3E | Akaa. 4. | Actp.u.

Buna yueOHo# padoThI
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OO0masi Tpy10€eMKOCTh 1M CHUTLTHHBI 4 144 108

KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexnn 0,89 32 24
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KonrtakTHas camocrosiTenbHas pabota 0,4 0,3
2,22

CamMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIIUHBI 79,6 597
Buja HTOrOBOro KOHTPOJIS: 3a4ér c oneHkom

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«JlabopaTopHbBIil MPAKTHUKYM 0 OPraHUYEeCKOH XUMUM»

1 Henap aucuMnaMHbI — MPUHOOPETEHHE CTYIEHTAMH OCHOBHBIX 3HAaHUW W HABBIKOB IS
OCYIIECTBIICHUS] CHHTE3a OPTaHUYECKUX BEIIECTB.
2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4aIOIIMIACH 10JI7KEH:
Obaadoams CNeAYIOUMMI KOMITIETEHIIUSIMU U UHAUKaTOpamu ux noctwxenus: VK-1.1; VK-1.4; VK-
1.5, [IK-2.1; IIK-2.2
3uams:
—TEeXHHUKY 0€30IIaCHOCTHU B JIaOOPATOPUU OPraHMUECKON XUMUU;
—TPUHIUIE 0€301aCHOT0 00paIleHus C OPTaHUYECKUMHU COCTUHEHHSIMU;
—METOIbI U BUBI XpoMaTorpaduu AJis OMpeIeNIeH!s] COCTaBa PEaKIIMOHHON CMecH;
—TEOPETUUYECKHE OCHOBBI CIIOCOOOB BBIJICIICHUS, OUUCTKU U HICHTU(DUKAINYA OPTAaHUYECKUX BEIIECTB;
—3KCHEPUMEHTAIbHbIE METO/bl MPOBEACHUS OPraHHMYECKUX pPEaKlUi, MPOTEKAIOMMX MO Pa3INnYHbIM
MEXaHH3MaM;
—OCHOBHBIE 00IIIE METOAMKHU B3aUMHOM TpaHCPOpPMAITIH KIIACCOB OPTAaHUYECKUX COSTMHECHUN.
Ymems:
—IPUMEHATh TEOPETUYECKHE 3HAHUSA U DKCIEPUMEHTAIbHBIE METOJbl HCCIEAOBAaHUSA OPraHUYecKOu
XUMUH TPU pelIeHUH MpodecCroHabHEIX 3a/1aY;
—copMynupoBaTh MpoOIeMy M OOOCHOBaTh BBIOOp MPUOOPOB U AKCIEPUMEHTATBHBIX METOIOB
MCCJIEIOBAHMSI, TIOCTABUThH LIETU U 3a/1a4l U HAMETUTH IYTH UX JOCTUKECHUS;
—CHHTE3UPOBATH COSIMHEHHUS 110 TPEII0KEHHON METOUKE;
—IPOBECTH BBIJCIEHUE U OYUCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX 3HAHUU IO
OPraHNYeCKOU XUMUHU;
—BBIOMPATh pallMOHATIbHBINA CIIOCOO BBIACTECHUS M OYMCTKH OPraHUYECKOI0 COeIMHEHUS;
—MPEJCTABIATh JaHHbIE JTa00PATOPHOTO HCCIIEI0BAaHUS B BUJIE TPAMOTHO O()OPMIICHHBIX METOMK;
—MPOBOJUTH AHANU3 U KPUTUUYECKH OLICHUBATh MOJy4YE€HHBIE SKCIIEPUMEHTAIbHbIE JaHHbIE, 0000111aTh
U JieTaTh 000CHOBAaHHBIC BHIBOJIBI HA 0a3€ MPOBEAEHHBIX OTBITOB;
—BBIOpATh CIIOCO0 MACHTU(DUKAIIMH OPTraHUYECKOTO COSTUHEHHUS.
Braoemy:
—KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJOB OpPraHMYECKON XUMHUHM [UIsl pelleHus
KOHKPETHBIX MCCIIEIOBATEIbCKUX 33124,
—3KCIEPUMEHTATHHBIMU METOJAMH MPOBEICHUSI OPTAHMYECKUX CHHTE30B.
—OCHOBHBIMH METOJIaMU UACHTU(PUKAIIMN OPraHUYECKUX COeTMHEHUN
—nprueMaMu 00pabOTKHU U BBIJENIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;
3HAHUSIMH OCHOBHBIX 3aKOHOB OpPTaHWYECKOW XHMHH [JIS COJIEPKATENbHONW HWHTEPIpETAIH
MOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3 Kpartkoe cogep:xanue JUCUMILIHHbBI

Pasoen 1. «Ilpasuna u memoowi pabomwl 8 1a60pAMOPUU OP2AHUYECKOU XUMUUY
1.1 [TpaBuna 6e30omacHO pabOTHI B TaOOpATOPUN OPTAaHUUECKOW XUMUHU
Bbe3zonacHble mpueMsl U IpaBuiia paboTHI B JIAOOPATOPUN OPTaHUUECKOM XMMUU.
1.2 Metoasl paboThl B 1a00paTOPUN OPTaHUUECKOW XUMUHN
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OOue meronsl paboTsl B JabopaTopuu opraHudecko xumuu. HarpeBanme. OxunaxiaeHue.
IlepememmBanue.

1.3 JlaGopatopHas nocyja, 000pynoBaHue U PUOOPHI

[Tocyna, nanGosee yacTo npumMensiemasi B jaboparopuu. [Ipubops! 11t onpeaeseHust TeMIepaTypbl
raBienus. Becol. Tepmomerp. Potopuslil ucnaputens. Pedpakromerp.

Paszoen 2. «Memoovl udenmughuxayuu, ouucmru u bl0eeHUsI OPSAHUYECKUX COCOUHEHULL)

1.1 Xpomarorpadus

Nnentudukanus opraHndecKuX BEIIECTB MOCPEICTBOM pa3audHbIXx BUI0B xpomatorpaduu (TCX,
xpomarorpadus Ha Oymare, wuoHooOMeHHas xpomartorpadus, BDIXX). Ilpumenenue TCX nmns
UIECHTU(UKAIIUN OPTraHUYECKUX COeAMHEHUN. AJICOPOCHTHI M AJIIOCHTHI, ucnoibiyembie B TCX. Bribop
amoeHTa. O6Hapyxenue BemiectB. OOHapyxenue BeniectB. Koadduuument ynepxuanus. Koadpduuument
pacnpenenenus. Pabora ¢ kKanisipaMu.

1.2 Mertoas! ounCTKU XKHUAKUX BeulecTs. [leperonka

DKCTpakuus, Uil U3BJICYEHUs (BBIICJICHUS) OPraHMYECKOro BEIEeCTBA M3 BOJABI. DKCTPAKIHS C
IIOMOILBIO JCIIUTEIBHON BOPOHKH. BrICymuBanue dKCTpakToB ocymureneM. [leperonka. Bunbl neperonku
(ppakmonHas, BAKyyMHasi, IEpErOHKa ¢ MapoM, Ipu aTMOCHEpHOM JTaBJICHUH). BeICyIITMBaHNE )KUIKOCTEH.
Ocymmrenu. OrmpeneneHue TeMmepaTypbl KUNEHHs U KodpduimeHta mnpeaomieHus. DpakiuoHHas
neperonka. Pabora ¢ ¢punsTpoBasibHON Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 MerToibl OUMCTKH TBEPABIX BemiecTB. [lepekpucraniuzanus

Metoabl OYMCTKH TBEpAbIX BemlecTB. Bosronka (cyOmumarusi). TemmepaTypa BO3TOHKH H
TeMmreparypa IUIaBJIEHUs, BO3rOHsAOLIErocs Bemectsa. [Ipubop nns BosroHku. IlepeocakneHue.
[epexpucramnuzanus. Otanel nepekpuctaumzanuu. [lonbop pactBopurens. HacelmeHHBIH pacTBOp.
['opsuee QuibTpoBaHue, BakyyMHas ¢GuibTpauus. OnpeneneHue TeMIepaTrypsl IUIaBieHus. Temmeparypa
IUIaBJICHUS CMEIIaHHOM MPOOHI.

Pa3zoen 3. «Cunmes opeanuueckux coeouHeHu»

3.1 CuHTessl

[lenu u 3a1a4m SKCIIEPUMEHTA B OPTaHIMYECKOM CHUHTEe3€e. TeopeTndeckue OCHOBHI mpoliecca. Beioop
ycinoBuii peaknuu. Pacder cuHTe3a. OOmme mpaBuia TMOATOTOBKM M IPOBENCHHS CUHTE3a. TeXHHKa
6e3omacHoctu. [Ipubop mius mpoenenust cunrtesa. [IpoBeneHue ombiTa. KOHTpONb 3a XOAOM pPEaKIIHH.
Beinenenne, ouncrka W aHaiu3 NOpoAykTa. CHHTE3bl BEHIECTB PA3JIMYHBIX KJIACCOB OPraHMYECKHUX
coenuHeHun. [IpoBeieHne HKCIIEPUMEHTANIBHBIX METOI0B UCCIIEIOBAHUS PEAKIUH.

[IpoBenenune peakiuii, MPOTEKAOIIUX IO MEXaHU3MaM:

- HyKJI€0()HITEHOTO 3aMENICHUS — CHHTE3 TaJIOT€HAIKaHOB;

- HYyKJI€O(QWIHHOTO TPUCOENUHEHHS — CHHTE3 CJIOXHBIX 3(UpOB KapOOHOBBIX KHCIIOT, aMHUOB
KapOOHOBBIX KHCIIOT, a30TCOACPIKAIIUX aTbJACTUIOB U KETOHOB;

- 3JEeKTPO(UIBLHOTO 3aMELICHUSI B apOMAaTHUYECKOM PALY — peaklUd HUTPOBaHUS, OpPOMHpPOBaHMUS,
CyIb(HUPOBAHUS;

- peakuuil AMa30TUPOBAHMS U A30COUETAHUS;
- peakuuii OKUCIeHus (CHHTE3 aleToHa, 1,4-0eH30XuHOHA, OEH30MHOM KUCIOTHI) U BOCCTAHOBIICHUS.

4 O0bem yueOHOM TUCUMILIHHBI.

O0beM TUCHUIIIUHBI

Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUIIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,89 32 24
Jlexun - - -
[Ipaktrueckue 3ausrus (113) - -
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JlaGopatopusie pabotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 1,11 40 30
KonTakTHas camocrosiTenbHas paboTa 0.2 0.15
(AmmK u3 VII ons 3au / 3au4 c oy.) 111 ’ ’
CaMocTosiTenbHOE U3YUCHUE PA3AeTOB TUCIUIUTHHEI (U1u Opyeue ’

. 398 | 29,85
BUObL CAMOCOSMENLHOU PAOOMbL)
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«PU3NKO-XUMHYECKHE OCHOBbI HAHOTEXHOJIOT U

1 eap AUCHMIUIMHBI — W3YYEHHUE IMPHUPOJBI U CBOWCTB HAHOMATEPUAIOB, (PU3UKO-XMMUYECKOM
CYLIHOCTH HaHOpa3MepHbIX A(P(PEKTOB U PACCMOTPEHUE TEXHOJOTUH MOJIyYeHHsS HAHOMAaTepHUaoB IS
CO3J1aHUs BBICOKOA((PEKTUBHBIX MTPOMBIIIICHHBIX TPOIIECCOB.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye CleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

IIK-1.1; IIK-1.2; [IK-1.3; IIK-1.4; IIK-1.7; IIK-3.3.

3nams:

— MaTeMaTU4YeCKUe OCHOBBI TEOPUM (PUIUKO-XMMUYECKUX CBOWCTB HAaHOMATEPHAJIOB, BEKTOPHOE U
TEH30pHOE UCUUCIIEHHE (DU3UKO-XUMHUYECKUX IOJICH;

— 9KCIEPUMEHTAIbHbIE METObI (PU3UUECKON XUMUHU IPU U3YUEHUH HAHOPA3MEPHBIX CTPYKTYP;

— OCHOBBI 30HHOM TE€OpUHU TBEPIOTO TEJa, MOAEIN CTPYKTYP U CBSI3€H B HAHO- KpUCTAILIaX;

— (MBUYECKYI0 CYIIHOCTh 3()PEKTOB KBAHTOBOTO OTPAaHWYCHUS, OANTUCTUYECKOTO TPaAHCIOpPTa
HOcHUTeNel 3apsia, TYHHEIBHOTO U CIIMHOBOTO 3P (EKTOB;

— KMHETHKY IPOLECCOB B HAHOCUCTEMAX;

— 3aBUCUMOCTb CBOMCTB HAHOMAaTEPHUAJIOB OT pa3Mepa CTPYKTYpHI;

— OCHOBHBIE (PM3UKO-XMMHUECKHE XapaKTEPUCTUKU HAHOKIJIACTEPOB M HAHOKPUCTAIIJIOB;

— (pu3nuecKkue MeXaHU3MBbI SBJICHHUH MTepeHOCca B MOITYIPOBOJHUKOBBIX HAHOMATEepHaax;

— 0COOEHHOCTH PaBHOBECHBIX M HEPABHOBECHBIX IMPOLIECCOB HA TPaHMIIE pa3jesia FeTepOCTPYKTYP,
0COOEHHOCTH MEepeHoca B HU3KOPa3MEPHBIX CTPYKTYpax;

— MEXaHU3MbI POCTa TOHKHX IUICHOK;

— (pM3UKO-XMMHUYECKYIO CYIIHOCTh PEKOHCTPYKIIMHU U PEJIaKCAI[MH TOBEPXHOCTEH U 3aBHCUMOCTHU UX
CKOpPOCTEW OT CBOMCTB TBEPJIOTO TEJIA U XAPAKTEPUCTUK PEAKIIMOHHOMN CPEbI;

— OnpeieNieHHsT CcaMOCOOpPKM ¥ CaMOOpPIraHM3allMd W TNPUMEPhl MX HUCIOJB30BAHUSA IIPH
(dbopMUPOBaHUN TOBEPXHOCTH HAHOMATEPHUAJIOB.

Ymemn:

— BBIOMpATh ONTUMAJIBHYIO CTPATETHUIO TPOBEJACHUS HWCCICAOBAHMN TpU PEIICHUH  3ajad
HAaHOUHKEHEPUH;

— UCIOJIB30BaTh TEH3O0PHBIA aHAIM3 JJIS OMpPEACICHUsS MOJISIPU3yeMOCTH U MEXaHMYECKUX CBOWCTB
HaHOMaTEepHUaJIoB;

— UCTMONBb30BaTh pacnpenencHne depmu-Jlupaka mig pacuera KOHUECHTpPALMI HOCUTENEH 3apsiga B
MI0JIyTIPOBOJHUKOBBIX HAaHOMaTepHanax;

— CTPOUTh KUHETHYECKUE MOJIENIN ITPOLIECCOB, MPOTEKAIOIINX B HAHOCUCTEMAX;

— MIPOBOJIUTH PAcyUeT BEIMYMH CKOPOCTEH MOBEPXHOCTHOW M moyieBoM auddy3uu mpu nzydeHun
HaHOMAaTEPHAJIOB U UX KaTaTUTUYECKUX CBOMCTB;

— MCIIOJIb30BaTh OCHOBBI TECOPHHM (U3UKKM M XUMHH TBEPIBIX TeN JUIsl PEHICHUs 3a/1ad ONHCAHMS
IIPOLIECCOB, MPOUCXOIANINX B HAHOCTPYKTYPHBIX CUCTEMAX.

Braoemw:

— COBPEMEHHOW TEPMUHOJIOTHEN B 00J1aCTH HAHOMATEPHAJIOB;

— METOAaMH NOCTPOEHHS ONTUMAJIBHON CTpaTErny NPOBEACHUS MCCIEN0BAaHUMN IPU PELIEHUU 3a4a4
HaHOUHXEHEPUH;

— MaTeMaTUYeCKUM amnmaparoM g peuieHus ypaBHeHus Illpeaunrepa ¢ ko3dduuumentamu,
SBIISIOIIMMUCS IEPUOANYECKUMU (YHKIUSIMU;
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— METOAaMM DPELIEHUS YPaBHEHMM KHHETUYECKMX MOJENEW IPOLECCOB, IPOTEKAIOIMIUX B
HaHOCUCTEMAX;

— METOJIaMH pacyeTa BeIMYUH CKOPOCTEH TOBEPXHOCTHOM U 1oJieBoi 1uddy3uu;

— IPAKTUYECKMMHM HaBbIKAMHU IPUMEHEHMS BBIYMCIHMTEIBHOW TEXHHUKM [UIS pElIeHus 3ajad,
M3Y4aeMbIX B HACTOSIILEH AUCLUIIINHE.

3 Kpartkoe coaep:xaHue JUCUMILITHHBI

Bseoenue.

Ouznyeckas xumusi HaHocucteM. OCHOBHBIE TOHATUSL W mpenctaBieHus. Kiaccudukanus
HaHOMAaTEPHUaAJIOB. DHEPreTUUYECKUe AHarpaMMbl M IIOTHOCTH 3JIEKTPOHHBIX cocTosiHui s 2D, 1D, 0D
CTPYKTYp B CPAaBHEHHMH C TPEXMEPHOUN CTPYKTYPOH.

Pazoen 1. Keanmosas xumus nanonpoyeccos.

1.1. HaHOoCTpyKTypHBIE MaTepHaybl. 3aBUCHUMOCTb CBOMCTB HAHOMAaTEpUalOB OT pa3MEpOB
CTpyKTypbl. lloBeneHue TMOABIKHBIX HOCUTENEH 3apsjia B HAHOCTPYKTypax. O(¢eKkT KBaHTOBOIO
orpanuveHus. bannucTuyeckuit TpaHCIOPT HOcUTenel 3apsaa. KBantoBble nHTEppepeHIMOHHbBIE () (EKTHI.
TyHHENbHBIC U CTUHOBBIE 3P HEKTHI.

1.2. YHuBepcanpHas OaMcTUueckas mpoBoauMocTb. CpemHsist 1yuHa CcBoOOJHOrO mpodera
3JIEKTPOHA W JJMHA BOJHBI PepMu B METAUIMYECKUX U MOJYNPOBOJAHMKOBBIX HaHOMaTepuaiax. [[nuHa
CIIMHOBOH peJIaKCaliu.

1.3. BonnoBoe ypaBHenue Lllpenunrepa. J[BOMCTBEHHOCTh NpHUPOIbI M3TyYeHHs. BoHOBas npupoaa
anekTpoHa. CooTHoOIIEHHE HeonpeaeaeHHocTel. CBOMCTBa KBAHTOBO-MEXaHHMUECKUX ONEeparii 1 pyHKIHI.
MomeHT uMmmynbca u omnepaTopsl cruHa. CrnuH 3nekTpoHa. CoOcTBeHHBbIE (DYHKIIMM MHOTOAJIEKTPOHHBIX
cucreM. [Tpunnun Iaymnu.

Paszoen 2. Mamemamuueckue ocnogvl meopuu u3uUKO-XuMuyecKux c80UCmse HaHOMAMepPUanos.

2.1. BekTopHOE M TEH30pHOE HCUHUCIIEHHE (U3UKO-XUMHUUECKUX mojei. CMmemaHHoe BEKTOPHO-
CKaJIsIpHOE IPOU3BeJIeHUE Tpex BeKTOpoB. ['omorpad BekTopa. PacxokaeHue BEeKTOpa, €ro aHaIUTHYECKOe
BbIpakeHME. Buxpb BekTopa. Ero cocrasnsromue.

2.2. TeH30pHOE MCYHUCIIEHUE U UCIIOJIb30BAaHHWE TEH30POB JUISl ONPENENICHUsS MAacChl dJEKTPOHA WU
JBIKYLIUXCS DJIEMEHTAapHbIX 4YacTULl B D3JEKTPUYECKMX M MArHUTHBIX TOJAX, MAJIS  OINpENeTCHUS
MOJSIPU3YEMOCTH M MEXaHMYECKHUX CBOMCTB HaHOMAaTepuanaoB. TeH30pHBIA Aiuumcou. [J1aBHbIE OcH U
IJIaBHOE 3HAYEHHUE TEH30pA.

Pazoen 3. Hanoxnacmepul u HaHOKpUCmaiiol.

3.1. Kpucrannnyeckoe mnpocrpancTBo. Kpucramimueckue pemeTkd. MHAEKCHl y3710B pEIIETKH,
Y3JIOBBIX PSIOB, Y3J0BBIX IUIOcKocTel. OOpaTHas pemierka. TodeuHas CUMMETpUs TBEPABIX Tell.
Marpuynslii METOJ ONIMCAaHMs onepaunid cuMmMmerpun. Pemerku bpase. Munexce Muinepa.

3.2. Mojenu 3HepreTUYeCcKruX 30H IUDJICKTPUKOB, TOJTYIIPOBOJHUKOB, MeTauioB. Hocurenu 3apsiaoB
B IOJIYIPOBOJHUKAX. PaBHOBECHBIE COCTOSIHMSI B IOJNYNPOBOAHMKaX. IIOTHOCTH 3amosiHEHUs ypOBHEM.
Oyukiua pacnpenenenus Depmu—/lupaka. KoHueHTpauus HOCHTENEW 3apsga B MOJYNPOBOJHHUKAX.
CoOcTBEHHBIE ¥ TPUMECHBIE MTOJIYTIPOBOIHUKH.

3.3. SIBneHus mepeHoca 3apsAloB B YCIOBUSIX CTAallMOHAPHOW HEpaBHOBECHOCTH. HepaBHOBeCHBIE
npoiieccbl B nonynpoBojHukax. [loBepxHocteie mpouecchl. Coctosauss Tamma u Illoxnu. YpaBHenus
MOJIeJIEH, OTPAXAIOIIUX SIBICHHUS B MOJYNPOBOJAHUKAX — IUIOTHOCTh TOKA, HENPEPBIBHOCTh, HANPSKEHHUE
AJIEKTpUYECKOro nosis. 3oHel bpumitosHa.

Pazoen 4. Memoowvr gpopmuposanus nanopasmepHvix moukux nieHok: @Dpauka-eam Oep Mepae,
Bonvmepa-Bebepa, Cmpanckozo-Kpacmanosa.

4.1. Ilponieccbl Ha MOBEPXHOCTH U B MPUIIOBEPXHOCTHBIX CJIOSX TOHKUX IUIEHOK: afcopouus u
necopOuus. PEKOHCTpYKIIUS U penakcaius MOBEepXHOCTEH.

4.2. ITosepxuoctHas nuddy3ust. 3akoHsr Drka. AHU30TPOIHUS MOBEPXHOCTHOU nudPy3uu. ATOMHBIS
MEXaHHU3MBI TOBEPXHOCTHOU muddy3un.

Pazoen 5. Camocobopra u camoopeanuzayus.

5.1.Ilnenku JIburmiopa-biaomkerr. Amdudunsnsie BemectBa. [lnenkun Y-, X- u  Z-tuna.
BepTukanbHOE 1 TOPU30HTAIBHOE OCAKICHUE.

5.2. CnioHTanHas Kpuctayumsanus. VizMeHeHne cBOOOIHOM SHEPTHH KPUCTAJUIMYECKOTO 3apOIbIIa B
3aBUCUMOCTH OT ero paamyca. Co3laHMe KBAaHTOBBIX IIPOBOJIOK CAaMOOPraHM3aldeld B Ipolecce
AMUTAKCUAIBHOTO POCTAa HA BULIMHAIBHON IOBEPXHOCTH.
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5.3. AtomHass uHXeHepusa. Vcrnonb30BaHMEM CKAHUPYIOIIEH TYHHEIBHOM MMKPOCKOIUM JUIS
HaIlpaBJICHHOTO MAaHUITYJIMPOBAHMS aTOMaMH Ha IIOBEPXHOCTH TBepaoro Ttena. llapamnensHeie u
HocJe0BaTeNNbHbIE MPOIecChl epeHoca aToMoB. [ToneBast muddysus.

Paszoen 6. Kunemuxa npoyeccoé 6 nanocucmemax. 1 omo- u cemeposnumaxcus.

6.1. F'omosnuTakcuss — kuHeTnueckue 3(dexrsl. BHyTpUCTIONHBI U MEXCIONHBII MacconepeHoc.
bapeep Dpauxa-1lIBo6ens. Koadgdunuent npoxoxaeHus (3¢HEKTHBHOCT MEKCIOMHOTO MacCOIEPEHOCa).
MexaHu3msbl pocTa Ipy TOMOSIMUTAKCUU. POCT 3a CYET ABMIKEHUS CTYIEHEU, MOCIONHBIA U MHOTOCIIOMHBIN
pocT.

6.2. 'erepoanurakcusa. Kpucramiorpaguyeckne IIJIOCKOCTH W HampamieHus. HecooTBeTcTBus
pemierok. Jlucnoxkanuy HECOOTBETCTBUS (penakcanus HANpsHKEHWM Ha TPaHULE IUIEHKA-NOJJIOKKA).
PaccTosnust mexay auciokamusMu. O((EeKTbl MEXaHWYECKUX HANpSHKEHUM MPU  TeTepO3TUTAKCHH.
Kputnueckas tonmmna mieHku. [IceB1oMopdHBIN 1 peTakCUpOBaHHBIA POCT.

Paszoen 7. Texnonoeuu nonyuenus HaHONIEHOK, HAHONPOBOJIOK, KEAHMOBLLX MOYEK.

7.1. MeTton XHMMHYECKOTO oOcaxjaeHus u3 ra3oBoil ¢azel CVD u ero momudukamuu (APCVD,
LPCVD, UHVCVD npu armochepHOM, HU3KOM JIaBIEHUH U CBEpPXBbICOKOM Bakyyme, MOCVD, u nap.).
OCHOBHBIE THUIBl XMMHUYECKUX DPEAKLUN: PA3I0KEHHE TaJlOTeHHJIOB METaIOB, THIPHJIIOB, KapOOHWIIOB,
METaJUIOPTAaHNYECKUX COCAMHEHUHN, peaKIMu OKHUCJICHHS, oOMeHa, BoccrtaHoBieHus. Kunermka CVD.
AmnmnapaTtypHoe opopMIIeHHE Tpolecca.

7.2. MonekynsipHO-TydeBasl smuTakcus. AnmaparypHoe odopmiieHue. J[oCTOMHCTBA M HEJOCTATKH
MeToAa. DIIEKTPOHHO-JIydeBas IMTOrpadus AJs MOJIydeHUs] KBAHTOBBIX IIPOBOJIOK M TOYEK.

Paszoen 8. Hanocmpykmypul u ux ucnonv3o8anue 8 21eKmpoHHbIX YCMPOUCMEaXx.

8.1. Yrnepoausie HaHOTPYOKH. DPOPMHUPOBAHUE JIOKTEBBIX COSAMHEHUH MEXTy HAaHOTpYOKaMu THIa
«KpECJIO» M <«3Ur3ar» M BO3HUKHOBEHHE TETEpPONEPEexXoJa METALI-MONYyNpoBOAHUK. Mcmons3oBaHue
YIJIEPOJHBIX HAHOTPYOOK MPH CO3AaHUU BBIIPAMIISIONIUX HAHOANOA0B. OTHOAIEKTPOHHBIE TPAH3UCTEPHI C
HAaHOPA3MEPHBIMM  NPOBOAAIIMMHU  KaHamaMu. [loneBble  TpaH3MCTEppl HA  METAUIMYECKUX U
HOJYIIPOBOTHUKOBBIX HAHOTPYOKaxX. 3aBUCHMOCTH MPOBOJUMOCTH IIETIM HAaHOTPAaH3HMCTEpa OT MOTEHIIMAJa
3atBOpa. D(PPeKT TYHHETHLHOTO IEPEHOCA YEPE3 METATUIMUECKYI0 HAHOTPYOKY.

8.2. MonekynsapHble  HAHOCTPYKTYPBl  (CYNpaMoOJIEKYJISIpHbIE — accolMaTbl, OWOMOJIEKYNIbl U
OMOMOJIEKYJISIpHbIE KOMILIEKCHI, MHUUEIbBI W JIMIIOCOMBI) M WX HCIOJIb30BAHME MIPU CO3JAAHUU
MOJIEKYJISIPHBIX NEPEKIIIOUATENEH.

Pazoen 9. Oxcnepumenmanvhvie memoovbl GUUYUECKOU XUMUU NPU U3VUEHUU HAHOPA3ZMEPHBIX
CMpPYKmMyp.

9.1. [IpocBeunBaromias »aekTpoHHass MUKpockonus [I9OM. Ckanupyromiasi 30H10Basi MUKPOCKOIHS
(C3M) (Ckanupyromasi TyHHenbHas Mukpockonuss CTM, Aromuo-cunoBas wmukpockonus ATM).
CknepoMeTpusi 1 HAaHOMHACHTUPOBAHHUE.

9.2. Cnextpanbhbiii  ananmus  (Oske-criektpockonusi, MK-cmekrpockonusi, SnepHblii MarHUTHBIA
pe3onanc SIMP, a5ekTpoHHBII MarHUTHBINA pe3oHaHc DMP, pagrnocmekTpocKomus).

3axniouenue.

O0630pHas 3aKJIIOUUTENbHAS JEKIHUS.

4 O0bem yueOHOH TMCUMIIHHBI.

.« O0BbeM TUCHHUIITTHHBI
Buna yueOHoii padoThI 3E AKag 1. | Actp.a.
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[Tpaxktrueckue 3ansatus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocTosiTesibHasi padora 2,22 80 60
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22

CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IHUCLIUIIIMHbI 79,6 59,7
Bua uTOroBoro KOHTpoJIsi: 3a4€T ¢ OEeHKOM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«MeToabl H HHCTPYMEHTAJIbHBIE CPECTBA MPOrHO3MPOBAHMSI CBOHCTB HAHOMATEPHAJIOB)

1 Henp AUCHUIUIMHBI — UW3YYEHHE MaTEeMaTHUYECKUX M  KOMIIBIOTEPHBIX TOAXOAOB K
IIPOrHO3MPOBAHUIO CBOMCTB HAHOMAaTEPUAJIOB.

2 B pe3yabTaTe H3yuyeHHUs JTUCUMILIMHBI 00y4aIOIIMIACH 10JI7KEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU ¥ UHIUKATOPAMH UX JTIOCTHUKECHUS:

IIK-1.1; T[IK-1.4; IIK-1.7; [IK-3.2; I[IK-3.3; IIK-3.4, I[IK-3.5.

3namo:

— OCHOBBI MOJIETTMPOBAHUS C IOMOILBIO KJIETOYHBIX aBTOMATOB;

— MOJXOJ AJIsl ONpPEeIelIeHHsI CBOMCTB HOBBIX MaT€pUAIOB Ha OCHOBE YCTAHOBJICHUS KOJIMYECTBEHHON
B3aUMOCBSI3U MEXY CTPYKTYPOU U CBONMCTBAMU;

— MPUMEHEHUE MEXAaHUKH TeTEPOTeHHBIX Cpeja Il MOJEIMpPOBAHHS TEIUIO- U MacColepeHoca B
HOPUCTBIX Cpefax.

Ymemn:

— CTPOMTH KJIETOUHO-aBTOMaTHYI0 2D mozeins it nonst 100x100 kieToxk;

—cTtpouTh Tmpoctermyro QSAR Momenb, oTpakarollyr0 B3aUMOCBSI3b OJHOTO CBOMCTBA OT
MOJIEKYJIIPHOM CTPYKTYpBI MaTepuara.

Braoemp:

— HaBbIKAMH HCIIOJIb30BAaHUS TOTOBBIX MAakeTOB mporpamMm Nanostruct ajis Te€Hepaluuu CTPYKTYpPBI
MOPHUCTBIX TEIl.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

IIpenmer u MeToapl U3yyaemon qucuuiuivebl. Llenu u 3agaun kypca. OnucaHue OCHOBHBIX Pa3zeiioB
kypca. CTpyKTypa Kypca 1 IpaBujia peHTHHTOBOW CUCTEMBI. BBeeHre B peaMeTHYI0 0071acTh. OCHOBHBIC
HOHSITHSL, OPEEIIEHNUS, TEPMUHOJIOTUSI.

Pazoen 1. Mooenuposanue cmpykmypsol u c80ticme mamepuand.

1.1. OcHOBHBIE oOmpenenacHUsT W NOHATHA. MHOrOypoBHEBas CTPYKTypa H3Y4YEHHsS HOBBIX
MarepuasioB. KBaHTOBasi XuMHs U MOJIEKYJsipHas AuHamuka. Metoa Monte-Kapiio. TeHneHun pa3BuTus
HaHOMoOJeNupoBaHusl. OTeueCTBEHHBIE U 3apy0ekKHbIE TPOrPAMMHBIE ITAKETHI.

1.2. MoagenupoBaHie CTPYKTYpPhl M MOJIEKYJ KJIACCHUYECKUMHU mojaxoaamu. O3HAKOMJICHHE C
KJIACCHYECKUMH TOJX0JaMU K OMHCAHUIO MOJIEKYJ M CTPYKTYP HOBBIX BEIIECTB: KBAaHTOBas MEXaHUKa,
MOJIEKYJIIPHOE MOJICIMPOBaHKUEe, KOH(MOpMAIMOHHBIA aHanu3, metoq Monte-Kapno, metonst 3D QSAR,
BUPTYAIbHBIA CKPUHHUHT U JIOKUHT.

1.3. QSAR-meTon. 3agaun meTona. JleCKpUNITOPHI: TOMOJIOTHIYECKUE, CTPYKTYPHBIC, JTUTTO(DHIEHOCTH
u npyrue. Coznanue Mojeneil u anroputmsl ux nocrpoenus. [Iporpamma PASS (uenu, npuHmun paboTsl).
MeTtoap1 00paboTKH 1 XpaHEHHS NaHHBIX. IHTeeKTyanbHbIi aHaIN3 TaHHBIX.

1.4. Knerouno-aBroMaTHOE MojenupoBaHue. McTopus Bo3HMKHOBEHMs. M3yueHue coBpeMEHHBIX
METOJIOB KOMITBIOTEPHOTO MOJIEIUPOBAHUS CTPYKTYpPHI U CBOMCTB HaHOMaTepHala ¢ UCMHojb30BaHueM 2D u
3D kJeTouHBIX aBTOMATOB. M3ydeHue anroputMoB “‘ciabo-nepekpriBaronuxcs chep”’, DLA, MultiDLA ans
reHepaluu CTPYKTyp Ha HAaHOYPOBHE KaK MOPUCTHIX Tel, TaK M (QYHKIMOHAIBHBIX U KOMIIO3MIIMOHHBIX
MaTepHaoB. 3HaKOMCTBO U pabota ¢ nporpammoit Nanostruct.

Pazoen 2. Memoowl oopabomku unghopmayuu.

2.1. Metoap! 006paboTKH U XpaHeHHs JaHHBIX. b/l — Kak KOMIBIOTEpHBIE XPAaHMINIIA HHPOPMALIUH.
PaccmoTpeHne npUHIIMIIOB U IPUMEPOB MOCTPOEHUS 0a3 TaHHBIX: HEPAPXUUECKUE, CETEBbIE, PESIIUOHHBIE.
Tabmuiel, CymIHOCTH, B3auMOCBsi3H. KommbiorepHble cpeasl mns mnoctpoenust bJl. OcoOeHHoctn
kaprorpadudeckux, TekcToBbiX bJl. Anroputmel moucka B Hux uHpopmanuu. [Ipumepsr B/l ans moucka
uH(popMaluu B obractu xummuaeckoi texnonoruu (Science Direct, Dechema, b/l BUHUTU u npyrue).

2.2. laTennekTyanbHblid aHamu3 JaHHbIX. CTpPyKTypa MHTEIUICKTyaJIbHOTO aHanu3a JdaHHbix (MAJL,
B aHrimiickoii Tepmunosioruu Data Mining). MAJl kak mpoliecc aHaJTUTHUYECKOTO MUCCIEI0BaHUS OOJBIINX
MacCHBOB HH(OpPMAlMM C LEJIbI0 BBISIBICHUS OIpPEIEICHHBIX 3aKOHOMEPHOCTEM U CHCTEMaTHYEeCKHX
B3aMMOCBSA3€M MEX]y IEPEMEHHBIMHM, KOTOpBIE 3aT€EM MOYKHO IPHMEHHUTh K HOBBIM COBOKYIHOCTSIM
JAaHHBIX. ABTOMAaTH3WpOBaHHas 00paboTKa M 00O0OIIEHHE HAKOIUICHHBIX CBEACHHWH, MpPEBpaIlleHUE HUX B
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uHpOpMALIMI0O ¥  3HaHUS. XapaKTepUCTHKa, o00JacTe MNpUMEHeHus Kaxaoro wmeroma WAL
ABTOMaTH3UPOBAHHBIE CUCTEMBI [Tl IPEATPUATHH.

Paszoen 3. Mooenuposanue ounamuueckux npoyeccog (menio-u Macconepesoca) 6HaHOCmpyKmypax
¢ ucnonvzosanuem nakema Fluent.

3.1. BBeneHue B BRIYUCIUTENBHYIO THAPOAUHAMUKY. OCHOBHBIE MOHSATHUS U 3aKOHBI.

3.2. IlporpaMmHBIE TaKeThl Isi MojenupoBaHusi Terio-u maccomnepeHoca (ASPEN). Ilakersr
ANSYS kak npuMep KOMMEpPYECKHMX IIaKETOB JJIs IPOEKTUPOBAHUSA XUMHKO- TEXHOJIOIMUYECKUX,
dapmarneBTHUECKHX, HeTenepepadaTeiBatomux mpou3BoacTB. CocraB maketoB ANSYS. Fluent — kak ogun
n3 naketoB ANSYS. I[Ipumepsl 3a1a4 MOAETMPOBAHUS TMHAMUYECKUX TTPOIIECCOB.

4 O0beM yueOHOH THCHUILINHBI

N O0beM THCHMILINHBI
Bun yueOHo# padoThI 3F Axax u. | Actp.u.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B GopMe NPaKTHYeCKOi MOATOTOBKH 0,22 8 6
Jlexun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,22 8 6
CamocrosiTesbHast padora 2,22 80 60
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 79,6 59,7
Bua uTOroBoro KOHTpoJIs: 3a4éT Cc omeHkKoMi

AHHOTaUA padoyell MPOrpaMMbl JUCHHIJIMHBI
«MeToabl TUATHOCTUKHU U M3MePEeHU B HAHOMHKEHEePUM

1 Henp aucuMmiMHbl — mpuoOpeTeHre O0a30BBIX MNPEACTABIEHUNH O METOJaxX [WarHOCTUKU H
MU3MEpPEHUI XapaKTePHBIX apaMeTPOB HAHOMATEPUAIOB M HAHOCTPYKTYP.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIMACH 10JIKEH:

Obaaoams CleNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

IIK-1.2; [IK-1.3; IIK-1.5; [IK-1.6; IIK-1.7; IIK-3.2; IIK-3.3.

3namu:

— OCHOBHBIE€ METO/IbI TUATHOCTHKHU M U3MEPEHUN B HAHOUHKEHEPUU;

— TEOPETUYECKHE OCHOBBI METOIOB TMATHOCTUKH HAHOMATEPUAJIOB;

— TpeOOBaHHUS U OCHOBHBIE METOJbl IPOBEIEHUS WCIBITAHUNA Ha ONpeAeNieHUE COOTBETCTBHS
XapaKTePUCTUK HAHOMATEPHUAJIOB TPEOOBAHUSIM POCCUICKUX CTaHIAPTOB.

Ymemn:

— o0pabaThiBaTh pe3ydbTaThl OAKCICPUMEHTAIBHBIX HUCCICJOBAHUA 10 M3YYEHUIO CBOMCTB
HAaHOMAaTEpHaJIOB;

— UCTIOJIh30BaTh MOMYyYEHHBIC 3HAHUS 711 (POPMUPOBAHUS MPOPECCHOHAITBHBIX HABBIKOB B 00JIACTH
HAaHOUHKEHEPUU.

Braoemn:

— METOAMKOU ONpPEEICHUs OCPETHEHHBIX XapaKTEPUCTHK HAHOMATEPHAJIOB;

— MPAaKTUYECKUMHU HaBBIKAMH ONPEIENICHUS XapaKTePUCTHK HAHOMATEpUalOB IO HUX ONTHYECKUM
CBOMCTBAM;

— METOAMKOM ompeeNneHuss YyAeIbHOW MOBEPXHOCTH HAHOCTPYKTYPHUPOBAHHBIX MAaTE€pPHAIIOB IO
U30TEepMe aaCcopOIHH;

— HaBBIKAMH pabOThI C POCCUIICKUMU CTaHIapTaMH B 00JIaCTH U3AETUIl HAHOMHIYCTPHUU.

3 Kparkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Dnekmponno-301006ble Memoovl aHAU3A.

1.1. DnekTpoHHast MUKPOCKOIIHSI.
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Knaccupukanuss 31meKTpOHHO-30HJOBBIX METOAOB aHanu3a. lIpocBeumBaromiasi 3JIEKTPOHHAs
MUKpockonus. CkaHupyromas 3JIEKTPOHHAs MHUKPOCKOMHs. CXeMbl 3JIEKTPOHHBIX MHUKPOCKOIIOB M HX
BO3MO>KHOCTH.

1.2. Cxanupyromas 30HA0Basi MUKPOCKOITHSI.

OOue TPUHIUNBI JEWCTBUS CKAHUPYIOIIMX 30HAOBBIX MHKpOCKOmoB. IIpenmmyinecTBa u
HenocTaTku. CKaHUPYIONIUMN TYHHENIBbHBIM MHUKpockom. [lonsTue TyHHenbHOTO 3¢dekra. BozmoxHOCTH
METOJla U OTPAaHUYEHHUS] HAa €ro UCIojb30BaHuE. CKaHUPYIOIIMM aTOMHO-CHJIOBOW MHMKPOCKOI. Pexumel
paboThl, BO3MOXHOCTM METOJIa W OTPAaHUYEHHS HAa €ro HCIOJIb30BaHUE. BIIMKHENONbHBIM ONTHYECKUil
MUKpockoIl. CKaHUpYOIIasi 30HA0Basi MUKPOCKONUS KaK MHCTPYMEHT JUIsl MAaHUIYJIALIMM AaTOMaMH.

1.3. CnekTpalibHble METO/Ibl aHAIH3A.

Krnaccudukanus crnekTpaibHBIX METOJOB. OJIEKTPOHHAs 0)Ke-CHEeKTpocKomusi. PeHTreHoBckast
cnekrpockonus. CrekTpockonus MpomyckaHus. MeToauka omnpeneseHus TOJLIMHBI TOHKMX IJIEHOK Ha
OCHOBE aHAJIN3a UX CIIEKTPOB ONTUYECKOIO MPOITYCKAHMUS.

Pa3zoen 2. Dnnuncomempus.

2.1. O6mme cBeeHus 00 AILTUTICOMETPHH.

Haznauenuss m nocronHcTBa 3sumdncomMeTpuu. IIpuMeHeHne 3IMICOMETpUM B HAHOTEXHOJIOTUSX:
HAHOSJICKTPOHUKE, MaTepuanoBeaeHuu u 1p. KpaTkas cnpaBka 00 UCTOpUH pa3BUTHS METO/IA.

2.2. ®u3nYecKue OCHOBBI AITUTICOMETPHH.

[Imockast »nekTpoMarHuTHas BOJIHA M €€ pacnmpocTpaHeHue B cpeae. OTpaxeHue IIOCKON
JIEKTPOMAarHUTHOW BOJIHBI OT UCCIIEAyeMOI NMOBEpXHOCTH. OCHOBHOE ypaBHEHME dJuiuncoMeTpud. Ilpsmas
u oOpartHas 3aaaud d>juHrncoMeTpud. OCHOBHBIE ONTHUYECKHE MOJIENH OTPAKAIOLIEH CTPYKTYpHI.
OpnHopomHast monydeckoHeuHas cpena. OmHOcHOHas Monenb. MHOTOCIOWHAsE MOJENh U ONTHYECKH
HEOJHOPOHBIN cJIoM. KOMIO3UIIMOHHBIE CPEIbI.

2.3. I'pado-aHanuTHYECKUI METO]] pelIeHus] 0OpaTHO 3a/1auu AIUTUIICOMETPUH.

2.4. OnTHYECKUE CXEMBI AJUTUIICOMETPOB.

MeToapl M3MEpEHHsI IUIMIICOMETPUUYECKUX NapaMeTpoB. ONTHUYECKUE 3JIEMEHTHI AJIIIUIICOMETPOB:
noJisipu3aTopsl, (asocasuraromue ycrpoiictsa. [IpeoOpa3oBanus moisipuzaluy Mpu MPOXOXKIECHUU Yepes
ONTUYECKUE DIIEMEHTHI. MOIeNH 3IINIICOMETPOB.

Pazoen 3. Memoowvl ucnoimanuti uzoenuti HQaHOUHOYCMPUU.

3.1. OcHOBBI TEOPUHU UCIIBITAHUH.

OcHOBHbIE MOHATHS TEOPUU HCIIBITAHUNA: UCTBITAHUS, OOBEKT MCIBITAHUM, MAaKeT IJI1 HCIBITAaHUM,
YCIIOBHSI HCIBITAHUW, TMPOrpaMMa MCHBITAHUM, aTTECTalusi METOJIMKU HWCIBITAHUNA, HCHBITATEIbHOE
o0opy/oBaHue, pe3yNbTaT UCTIBITAaHUH, TOYHOCTh U BOCIPON3BOAMMOCTh PE3YJIbTaTOB UCIBITAHUNA. Buabl u
nenu ucnbitannii. Knaccudukamnus ucneitanuid. MccnenoBaTenbekie, KOHTPOJIBHBIE, CEPpTUPUKAIMOHHBIC U
JKCIUTyaTalMOHHbIE HCHbITaHUs. OCHOBHBIE ATambl MOJATOTOBKM M TNPOBEJIEHUsS HchbITaHuWd. OLeHka
pe3yabTaToOB UCHBITAaHUNA. BHenHMe Bo3neiicTByIomuye (pakTopbl IpU MPOBEACHUN UCIIBITAHUHA. ATTeCTaus
UCIBITaTeNbHOrO 000pynoBanus. McnbiTaTenbHble T1a00paTOpUH.

3.2. T'ocynapcTBeHHBIE CTAHIAPTHI B 00JIACTH U3/ICIUNA HAHOMHTYCTPHH.

Ob6mras crpykrypa 'OCToB Ha HaHomaTepuasbl. TeXHUYECKHE TpeOOBaHUS, MPEIBABISIEMBIE K
pa3IMyHBIM HaHOMAaTepuallaM: HaHOTPYOKaMm, HAHOIOPOIIKaM, HAHOKOMIIO3UTaM H T.1. Haumboinee
pacnpoCTpaHEHHbIE METO/bI, MPUMEHSEMbIE ISl ONpeAeNieHUS XapaKTePUCTUK HAHOOOBEKTOB COTJIACHO
I'OCT. IlpaBuna otbopa U MOATOTOBKU MpoO U 00pa3ioB s ucnbeitanuil. TpeboBanus 6e30nacHOCTH MPU
IIPOBEICHUH UCIIBITAHUM HAHOMAaTEPHUAJIOB.

3.3. OnpeneneHue yaeapHON OBEPXHOCTH HaHOMaTepuaioB metogoM bOT.

Onpenenenue yaenbHOM MOBEPXHOCTH HAaHOMAaTepuaioB mMeToAoM bpyHayspa, Ommera u Temnepa
(bOT) mo w3orepme aacopOumMu rasza: CYIIHOCTh MeETOna, HeoOxomumoe oO0OpyIOBaHUE, METOIMKA
IIPOBEJICHUE UCTIBITAHUSI, METOJIMKA 00paOOTKH PE3yIbTaTOB.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM JUCHUTIINHBI

Brt yueonoii padorer 3E Akan. 4. | AcTp.u.
OO0masi TPy10€eMKOCTh 1M CHUILTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
B TOM 4HCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 0,44 16 12
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Jlexuun 0,44 16 12

Jlabopartopusie pabots (JIP) 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 0,44 16 12

CamocTosiTesbHasi padora 1,67 60 45

KonrtakTHas camocrosiTenbHas pabota 0,4 0,3

1,67
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHBI 59,6 44,7
Bua uTOoroBoro KOHTpoJIsi: 3a4€T ¢ ONEeHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«MaKpOKHHETHKA XUMHYECKHX MPOLECCOB)

1 Heab AUCHMIUVIMHBI — HAYYUTh CTYACHTOB METOJAM aHalu3a U MOJCIMPOBAHUS XUMHYECKHX
MPOIIECCOB,  O0OECIIEUMBAIONIUX PE3KOE COKpAalleHHWE CpPOKOB TMPOBEACHUS  HAYYHO-TEXHHUECKHUX
WCCJICTOBAHHI MPU OJHOBPEMEHHOM YBEIMUEHUU MX HAJCKHOCTH; CITIOCOOAM CO3JaHUSI HOBBIX MPOU3BOJICTB
Y MHTEHCHU(HUKAIUU JIEHCTBYIONINX.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOMIUICS 10JIKEH

Obnadams CIETYIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS:

TIK-2.1; [IK-2.2; I[IK-2.3; IIK-3.3.

Buame:

— OCHOBHBI€ MTPUHIUIIBI CUCTEMHOT0 aHAJIN3a XUMUYECKUX MPOLIECCOB;

— OCHOBHBIC METOJbI TIOCTPOCHHUS MAaTeMAaTHUYECKUX MOJeNeHd — KHHETHYECKOW, Mex(a3oBoro
MEpPeHoca Ta3-)KUIKOCTh, Ta3-TBEPAOC, XUMHYECKHX PEaKTOpOB C OAHOGA3HBIMH U MHOTro(a3sHbIMU
MOTOKAaMHU XMMHUYECKHUX PEareHTOB;

— MaTeMaTU4YeCKUe METOABl PEIICHHS YPaBHEHH MOJEICH pEakTOpoB U (HU3HKO-XUMHYECKHUX
MIPOIIECCOB B HUX MPOTEKAIOIINX;

— OCHOBHBIC CITIOCOOBI OPraHU3alMU DSHEPro-, PECypcoOCOEPEraroinuX MPOILECCOB B XUMHYECKHX
peakTopax;

— c1oco0ObI MHTEHCU(DUKAIIMK TPOMBIIIIICHHBIX XUMHUYECKHIX MPOIECCOB;

— OCHOBHBIC THIIBI MPOMBIIIJIEHHBIX BBICOKOY(P(PEKTUBHBIX XWMHUYECKHX PEAKTOPOB M CIOCOOBI
OpraHU3aIMy KPYMHOTOHHAXHBIX XUMUYECKUX MPOLIECCOB.

Ymemo:

— MPOBECTH CUCTEMHBIN aHAJIN3 HOBBIX XUMUYECKUX MPOIIECCOB U MHTCHCU(DUIIUPOBATH 10 IIEJIEBBHIM
MIPOJIYKTaM JE€HCTBYIOIINE MPOU3BO/ICTBA;

— BBIBECTU ypPaBHEHUS XMMHUYECKUX MHBAPUAHTOB JUIS 3aJIaHHOW CHCTEMBI PEareHTOB, YCTaHOBUTH
MUHHUMAJIbHOE YHCJIO PEareHTOB, M3MEPEHNE KOHIIEHTPAIIUH KOTOPhIX 00ECIIeUnBacT BO3MOKHOCTD OIICHKH
MaKpOKHMHETHYECKUX MMapaMeTPOB MOJIENIEH PEaKkTOpPOB;

— OCYIIECTBUTh II0 pe3yJabTaTaM J1abopaTOPHOTO U CTEHAOBOTO JKCIEPUMEHTA IOCTPOCHHE
KHMHETUYECKUX U PEaKTOPHBIX MOJIEIIEH;

— BBIOpaTh MOJeNh Mexk($a30BOro MEepeHoca Teria U MacChl ISl 3aJJaHHON CHUCTEMBI Ta3-)KHJIKOCTD,
OIICHUTh KOHIIEHTPALUH MEPEeXOMSIIEro KOMIIOHEHTa B ra3e W IKUAKOCTH, PAcCUUTaTh KOIPPHUIHECHT
YCKOpEHHST a0COPOITMHU TIEPEXOAAIIETO KOMITIOHEHTA BCISACTBIE XUMHUYECKOW pEaKIInu;

— QHATTM3UPOBATh U MOJAETUPOBATH PEKUMBI PAOOTHI MPOMBIIIICHHBIX PEaKTOPOB C Tpex(ha3HBIMU
CHUCTEMaMH ra3-*KUJIKOCTb-TBEPAOE C CYCIEHANPOBAHHBIMU U CTALIMOHAPHBIMU CIIOSIMU KAaTalM3aTOPOB;

— IIPOU3BECTU PACYEThl MO YCTAHOBJICHHUIO ONTHMAIbHON KOHCTPYKIIMU PEaKTOpa M PEKHMOB €ro
AKCIUTyaTaIMH, 00ECTIEYNBAIONINX €ro 3aJaHHYIO TOJI0OBYIO MPOU3BOAUTEIHLHOCTD IO 1IEJICBOMY MPOAYKTY;

— OMPENENUTh CHOCOOBI JaTbHEHIIEr0 TOBBIMICHUS] PEHTA0ETBPHOCTH pPabOThl MOJAEIUPYEMOTO
peakrtopa.

Bnaoemn:

— uHpOpMAIUEH IO KOHCTPYKIIMSM BBICOKOIIPOU3BOIUTENBHBIX XUMUYECKUX PEaKTOPOB, CIIOCOOamM
MyCKa PeakTOPOB, PSKMUMaX MX HEMPEPHIBHON IKCILTyaTaIl[iy U OCTAHOBA,

— METOJIaMH aHAJIM3a U MOJICTUPOBAHUS XUMUYECKUX MPOLECCOB;

— cnoco0aMu pacueTa MaKPOKWHETHYECKMX KOHCTAHT MOJICTH IO pe3yjbTaTaM CTEHIOBOTO H
ONBITHO-ITPOMBIIINIEHHOTO SKCIIEPUMEHTA;
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— OCHOBHBIMH METOJIaMH pEIICHHUs] ypaBHEHMH KBAa3UIOMOTEHHBIX M MHOTO(a3HBIX MoOJenei
PEaKkTopoB;

— METOAaMM pacdeTra — JUIsl 3aJaHHOTO XHMHUYECKOro IpOoLEecca - KOHCTPYKIMHM IPOMBIIUIEHHOTO
peaKkTopa M peKMMOB €ro dKCIUTyaTalllu;

— OCHOBHBIMHU CIIOCO0aMH MHTEHCU(UKAITUH TPOMBIIIICHHBIX MTPOIECCOB.

3 Kpartkoe coaep:xaHue JUCUMILITHHBI

Bseoenue.

CucTeMHBI aHAIU3 PEAKTOPHBIX MpoleccoB. Mepapxuyeckue ypoBHHM aHajdu3a M HUCCICIOBAHMS
XUMHYECKUX TPOLECCOB. 3aKOHOMEPHOCTH NMPOTEKAHUS CIOKHOM XMMHYECKOW pPeaklMH B TOMOTI€HHBIX U
TeTePOreHHBIX (PU3UKO-XMMUYECKUX cucTeMax. OCHOBHBIE NOAXOAbI K IOCTPOCHHIO KHHETHYECKUX
Mojienei, Mojenel 3epHa KaTaqu3aTopa M KaTaJUTUYECKOIO0 peakTopa W K peUIeHHIo MpoOIeMbl
MOJICIUPOBAHUS OJHO- M MHOTO(a3HBIX XMMHUYECKHUX IporeccoB. CTpyKTypHas W IapaMeTpuyeckas
uaeHtuduxanus moneneil. Knaccupukanms mMareMaTndecKux METOIOB MOJCIUPOBAHMS HMPOMBIIUICHHBIX
nporeccoB. OHO, IBYX U Tpex(a3Hble XUMHUYECKHUE CUCTEMBI U Mpoliecchl. ['uaponnHaMuka oqHO(Ma3HBIX U
MHOTOo(a3HbIX MOTOKOB. OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKaHUs MPOIIECCOB MEepeHOoca Terja U MacChl B
MHOTrO(a3HbIX CHCTeMax IpH MPOTEKaHMM B HHUX WJIM Ha TOBEPXHOCTH pasfena uxX (a3 XuMHUECKUX
peaxkuuii.

Paszoen 1. Teopemuueckue ocnoevi. Cmamuxa u KUHEMUKA XUMUYECKU Deasupyloujux CUcmem.
Ilocmpoenue kunemuueckux mMooeneti CI0HCHbIX MHOLOMAPUPYIMHBIX XUMUYECKUX PeaKyUll.

1.1. Onpenenenne MexaHU3Ma MHOTOCTAJUIHON XMMHUYECKOM peakuuu. CTeXHOMETPUUYECKUI
aHaJIU3 pearupyronied XuMruIeckon cuctembl. CTpyKTypHas M CTEXMoOMeTpruueckas MaTpuilsl. HezaBrucrmblie
xumuyeckne peakuuu. Crexumomerpuyeckoe rmnpaBuio ['mb0Oca. basucHble pemieHHs OCHOBHOM
CTEXHOMETPUUECKON CUCTEMBbI YpaBHEHUU. MeTOoIMKa pacyeTa HE3aBUCUMBIX PEaKIIHil.

1.2. Meps! 3aBepLUIEHHOCTH peakiuil. XUMHUUYECKUE BapHaHThl U MHBapHaHTbl. OCHOBHAs CUCTEMA
KMHETUYECKUX YPaBHEHUM.

1.3. Tunel Mopenell KUHETHKM XUMHUYECKHMX peEakiuil. 3aKkoH JEHCTBYIOIIMX MacC M 3aKOH
JIEHCTBYIOIINX TTOBEPXHOCTEH. MeIsIeHHbBIE U OBICTPBIC CTAUU MEXaHU3Ma XUMUUYECKOU PEaKIIHH.

1.4. TlocTpoeHnEe KHHETUYECKMX MOJENIEH I'€TEpOr€HHO-KAaTaJUTUUECKUX PEAKLIUN CO CIIOKHBIM
MEXaHU3MOM MpoTekanus. Meroasl bonenmreitna w  Xopuyru. IlpuHunun KBa3ucTalMOHAPHOCTH
Bonenmreiina—CemenoBa. bopeHImTetHOBCKUE W HEOONEHINITEHHOBCKHUE BemiecTBa. CTEXHOMETPUYECKUE
4yucia, MaplpyThl PeaklMii, CTEXHOMETPUYECKUE MAaTpUIlbl UTOTOBBIX ypaBHEHHU mapupyrtoB. [IpaBuiio
Xopuytu. Kunernuecknue MoJen MHOTOCTaIMHHBIX XMMUUECKUX PEAKIIMKA U UX OCHOBHBIE CBOMCTBA.

Pazoen 2. Memoovr MmoOeruposanus Xumuueckux npoyecco8 6 08YX(azHvlx cucmemax
2az(dcudKocmy)-meepooe, 2a3-AHcUOKOCHb.

2.1.O6mact  TWpOTEKaHWS  KATAIMTUYECKMX  peaknui B CHCTEMax  ras-TBepAoe  —
BHelHeAu(pPy3nonnas,  BHyTpuaudQy3HMOHHAs,  KUHETHYECKas.  OKCIEPUMEHTAJbHBIE  METOJIBI
ompenenaeHus 0dsacTell MPOTEKaHUs PEaAKIIUA.

2.2. lIpomecchl  mepeHoca Macchl B 3€pHE Katainsaropa (MOJEKYJsipHas, KHYACEHOBCKas,
noBepxHocTHas auddysus). [lyaseitneBckuii, ctedanoBckuii moToku. [Iporeccsl mepeHoca Temia B 3epHE
KaTanuzaropa. HecranimoHapHble U CTallMOHAPHBIE PEKUMBI PA0OTHI 3€pHA.

2.3. MaremMaTuyeckue MOJENHM TpaHyJ KaTaau3aTOpOB Pa3IMYHONH (OPMBI — KBa3UTOMOTCHHBIE,
KalWUIsIpHBIE, TI00YIApHbIE, OMANCICPCHBIC.

2.4. YpaBuenus nudQy3noHHON CTEXHOMETPUHM I H30TEPMUUYECKMX W HEU30TCPMUUYECKHUX
nporeccoB. EAMHCTBEHHOCTh M MHOXKECTBEHHOCTh CTAI[MOHAPHBIX COCTOSHUN PaboThl 3epHa. OCHOBHBIE
CrocoObl HHTEHCU(UKAITUU €T0 PAOOTHI.

2.5. OneHka BHEIIHETO U BHYTpeHHEro (pakTopoB 3¢dekTuBHOCTH paboThl 3epHa KaTanu3aropa Jis
pEareHTOB W MTOTOBBIX pEaKkUMi MO MapuipyTaMm. YpaBHEHUS HMHBApUAHTOB MJid pacyera (PakTOpoB
3P PEKTUBHOCTH I HEKJIIOUEBBIX BELIECTB U HE3ABUCUMBIX PEaKIUil.

2.6. AHanu3 TIPOIIECCOB TEIJIO- W MAacCONepeHoca Ha TrpaHulle paszena (a3 ra3->KUIKOCTh.
I'uppopunamuka ra3oxkuakopazHeIXx cucTeM. [lorpaHuYHbIe CIIOM TpPU JBWKEHMHM Ta30BOIO ITY3bIpS B
KUAKOCTU. ['a30Bble My3BIPM B CTOKCOBOM IOTOKE MXUAKOCTH, MPU YMEPEHHBIX MU OONBIIMX YHCIaX
Peitnonbaca. Temno- macconepeHoC Ha TpaHULIAax pas3zelia ra3-KuaKoCThb.

2.7. Monenu macco- TEIJIOTIEpeHOca Ha TpaHulle pasaena (a3 ra3-KuakocTh (TUIeHOYHas, XUrou,
Hankseptca). Pacuer BenmunH Mex(a30BbIX MOTOKOB M KO3 QHILIMEHTa YCKOpeHHs abcopOLMU BCIEICTBUE
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XUMHUECKON peakiuu. OLieHKa BEJMYUH CKOPOCTEN MacCOIlEepeHoca P Pa3IndHbIX TMAPOAMHAMUYECKUX
pexuMax JaBHxKeHus (das.

Pasoen 3. Mooenuposanue npoyeccos 6 00HOGa3HbIX U MHO20DAZHBIX PEAKMOPAX.

3.1. Knaccudukanus wmomeneil KaTAIMTHYECKHUX PEAKTOPOB C aKCHAIBHBIM H  PaJAUaTbHBIM
HAIpaBJICEHUEM TIOTOKA pPEArcHTOB. YPAaBHEHMS pPEAaKTOPHBIX HHBApUaHTOB. KBa3uroMoreHHele H
IByx(ha3Hble OAHO- W JIBYX NapaMeTpPHUYeCKHe MOJENHU PEaKTOPOB C aKCHUaJIbHBIM H/WIKM paguaibHbIM
HaIpaBJIEHUEM II0TOKA PEAreHTOB.

3.2. U3oTepmuueckue, aanabaTuyeckue, MOJUTPOMUYECKUE  PEAKTOPHI. Peaktopsl c
TOPU30HTAIHBIMU M BEPTUKAJIbHBIMU CIOSIMH KaTajau3aTopa W pa3IU4YHON OpraHu3alued IBUKEHUS
CIUTOIITHOH (ha3bl.

3.3. Tpex(a3Hbie cucTEMbl Ta3-KHIKOCTb-TBEPIOE C CYCHEHAHUPOBAHHBIMU U CTAallMOHAPHBIMU
CIIOSIMM KaTalau3aropoB. PexuMbl TeueHHs IMOTOKOB B Tpex(dasHpix cucremax. llepeman paBneHHs B
Tpex(da3ubix cucremax. Ilporeccsl mepeHoca Temia M Macchl B Tpex¢asHbIX cucTeMax. MeTombl
MOJIEIUPOBAHMSI TPOMBILIUIEHHBIX TPEX(Pa3HbIX PEaKTOPOB.

3.4. AITOPUTMBI U YHUCIICHHBIE METOJbI PEIICHUS YPaBHEHHI MOJEIEH KaTaJUTHUUYECKUX PEaKTOPOB
(ABHBIIM 1 OTMyHEsIBHBIN MeTo bl PyHre-KyTTa, METO OpTOrOHaNbHBIX KOJUTOKAIUH).

3.5. CranuoHapHbIe W HECTAIIMOHAPHBIE PEXUMBI PaOdOTHI peakTopoB. MeTobl pacueTra M aHaln3a
PEXUMOB pabOTHI KBa3UTOMOT'€HHBIX M MHOTO(a3HBIX KaTAIUTUYECKUX PEAKTOPOB C IIETbI0 YCTAHOBJICHUS
SHEPTro- U pecypcocOeperammux pexuMOB X IKCILTyaTalllu.

Paszoen 4. Koncmpykyuu kamanumuyeckux peaxmopos 8 Heghme- u 2azonepepadbomie u percumsl ux
IKCNILyamayuu.

4.1. IlonouyHble peakToOphbl CO CTALMOHAPHBIMU CIIOSIMU KaTajld3aTopa B MPOU3BOACTBAX CUHTE3-Tra3a,
METaHOJIa, TUMETUIIOBOTO 3(upa, OYTHIOBBIX CITHPTOB.

4.2. PeakTopsl C pagdalbHBIMU CIOSIMH KaTalH3aTopa U PEaKTOPhl C KOMOMHHPOBAHHBIMU CIIOSIMH
aKCHaJIbHO-PaIMaIbHOIO TUIIA B MPOU3BOICTBE aMMHUAKa.

4.3. TpyOuatble peakToOpbl CO CTAlMOHAPHBIMH CIIOSIMHM KaTaJli3aTopa B MPOU3BOJCTBAX METAHOJIA U
dbopmanbaerua.

4.4. KoMOMHUPOBaHHBIE pEAKTOPHl C TpyOdaTOod W TOJOYHOH CEKUMSAMU B TIPOHU3BOJICTBE
dbopmainbaerua.

4.5. PeakTopsl ¢ Tpex(a3HbIMH MOTOKaMHU. PeakTopbl CO CTalMOHAPHBIMH CIIOSIMHM KaTajau3aTopa H
HUCXOASIIUM JABYX(a3HbIM Ta30)kKUJIKOCTHBIM TIOTOKOM. PeakTopsl ¢ CyCIEHIUPOBAHHBIM CJIOEM
KaTajau3aTopa M BOCXOJSALIMM Ta30KHAKOCTHBIM ITOTOKOM. PEakTopbl C BOCXOISALIMM Ta30XKHIKOCTHBIM
MOTOKOM M HUCXOJISALINM PELUPKYIISIIUOHHBIM IIOTOKOM KaTalu3aropa.

4.6. PeakTopsl ¢ ABMXKYIIMMCS CJI0E€M KaTalu3aTopa MOJIy4eHHUs] OKCHJI0B MOHOMEPOB.

4.7. HoBble TUIBI XUMUYECKHX PEAKTOPOB, MEPCIEKTUBBI UX MCIIOJIB30BAHMS B PA3IMUHBIX OTPACIAX
IPOMBIIIIIEHHOCTH.

Pazoen 5. Cospemennvie npobnemvl co30anusi dHepeo- pecypcocoepe2aroyux npoMbIULIeHHbIX
npoyeccos. inmencugurayus pabomsi XuMuyeckux peakmopoa.

5.1. OcHOBHBIE KPYIMHOTOHHAXKHBIC MPOMBIIICHHBIE MPOIECChl XUMHUUYECKOW M HEPTEXUMUUICCKOM
MPOMBINUICHHOCTH. TEeHCHIINK WX Pa3BUTHS U OCHOBHBIC HAMIPABJICHUS X MHTCHCU(UKAIIHH.

5.2. Cioco6b1 3 PeKTUBHON OpraHU3alid B KATAIUTUYECKHX PEaKTopax MpPOIecCOB KOHBEPCHH
NPUPOIHOTO raza B CUHTE3-Ta3, BOJOPO/], METaHOII, IUMETHIIOBBIHN 3(hup, MOTOPHBIE TOILINBA.

5.3. HoBbie BBICOKOA((dEKTUBHBIE KATaJIUTHUYECKHE CHCTEMbl KOHBEPCHMM METaHa B CHHTE3-Tas,
METaHOJI, TUMETHUIIOBBIH 3(Up, MOTOPHBIE TOIIUBA.

5.4. KoHCTpyKIIMM KaTaMTUYECKUX PEAKTOPOB BEIYIIUX 3apyOeKHBIX U OTEUECTBEHHBIX (UPM,
o0ecreynBaroIne BBICOKOMHTEHCUBHBIEC PEKUMBI pab0THI pEaKTOPHOTO 000PYAOBAHHUSL.

5.5. Unrencudukanuss pabOThl XMMHUYECKHUX PEAKTOPOB Ha OCHOBE MPUHIUIIOB COBMEIICHUS
XUMHUYECKHX M TEMJI0-MacCOOOMEHHBIX TMPOLECCOB, KAaK B PEAKTOPHOM Yy3lie, TaK M B OTACIHHOM
XUMHYECKOM PEaKTOpeE.

3axniouenue.

3aKIrounTeNbHAs JIEKIUS 110 MOJABEACHUIO UTOTOB AUCLIUILIIUHBIL.
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4 O0beM yueOHOH THCHUILINHBI

Bup yue6Hoii padoTbi 315) 61’eMAI:<I;c;T:.m"§lc’ITp.q.

O01mas TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocTosiTesibHasi padora 1,67 60 45
KonrtakTHas camocrosiTenbHas pabota 167 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI ’ 598 44,85
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«MoaeaupoBaHHe HAHONPOUECCOB B XUMHYECKOI TEXHOJIO0TMH, papManeBTHKe U OMOTEXHOJIOTHI»

1 Heap aucuumIuHbl — (QOPMHUPOBAHWE Y CTYIACHTOB  0a30BBIX 3HAHUU 110 COCTaBICHHIO
MaTeMaTUYECKUX MOJIETIEH HAHOMPOIIECCOB M HAHOCHCTEM, UX MCCIEAOBAHUIO METOJOM MaTeMaTHYECKOTO
MOJICJIUPOBAHUS, IPOBEACHUIO KOMITBIOTEPHOTO 3KCIIEPUMEHTA, TPOTHO3UPOBAHUIO CBOMCTB MPU CO3/aHUU
HOBBIX HAHOMATEPHUAJIOB.

2 B pe3yabTaTe n3y4eHHs M CHUILIHHBI 00yYAIOIIUICS 10JI2KEH

Obnadams CIETYyIONTUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-1.1; YK-1.2; VK-1.5; I[IK-1.7; I[IK-2.1; IIK-2.3; IIK-3.3; IIK-3.5; I[IK-3.6.

Buame:

— MOHATUS O MOTEHIMATaX U CUJIaX B3aMMOJICUCTBHS B MOJICKYJISIPHBIX CHCTEMaX U HAaHOCHUCTEMAX;
COOCTBEHHOW OHEPTUM YACTHIIBI, HAXOMAAIICHCS B Cpene; TEPMOJWHAMHYECKOW CpPEIHEH BEIUYUHBI,
SHTPONHH U TEMIIEPATYPHI CUCTEMBI; KOH(PHUTYPAIITMOHHOTO TIPOCTPAHCTBA;

— ompeeNieHne, CTPYKTYpY M OJIOYHBIM NMPUHIUI TOCTPOCHHS MAaTEMAaTHUYECKUX MOJEJICH; JITarbl
MaTEeMAaTHYECKOTO MOJICTHPOBAHUS; B3AUMOCBSI3b (PH3NIECKOTO U MATEMATHUECKOTO MOJICITUPOBAHHS;

— METOJbl  CTAaTUCTUYECKOM  MexaHuku, Monre-Kapno, MoOJIeKynsipHOH  JTUHAMUKH IS
MO/ICJIMPOBAHUS HAHOCUCTEM;

— TEOPETUYECKHE OCHOBBI MOJIETIEH KBAHTOBBIX HAHOCUCTEM;

— IPUMEPBHl  MCIOJIb30BaHUSI YHUCJICHHBIX MOJENEe B 3aJayaX HAHOTEXHOJOTUH, MpPUMEPHI
MOJICIMPOBAHUS HAHOCUCTEM B (DapMalleBTUKE U OMOTEXHOJIOTHH.

Ymemn:

— NPOBOJIUTh AHAIW3 CHJI B3aUMOJICUCTBUS B MOJICKYJISIPHBIX CHUCTEMax W HAHOCUCTEMax NpH
MOCTPOEHUU MOJIEIH;

— pelaTth 3aJa4u MOJICITMPOBAHUS CBOMCTB U CTPYKTYPhl HAHOMATEPUAJIOB U HAHOCUCTEM;

— NPUMEHSTh METOJIMKH TEPMOAMHAMUYECKOTO OCPEITHEHHUSI 1JIs1 OIIEHKU MaKpOCBOMCTB HAHOCHUCTEM;

— NPUMEHATH METO/Ibl CTATUCTUUECKON MeXxaHuKU, MoHTe-Kapiio u MoJIeKyJISIpHOM TMHAMUKH.

Bnaoemn:

— METOIUKOW TIPOBEACHHS (PU3UKO-XUMUUYECKOTO OKCIEPUMEHTa I10 MCCICIOBAHUIO CBOWCTB
MaTepHaJiOB U BEILIECTB;

— croco6amMu TepMOAMHAMUYECKOTO OCPETHEHUSI IJIs1 OTIEHKH MaKPOCBOWCTB HAHOCHUCTEM;

— METOJIaMU CTaTUCTUYECKON MexaHUKH, MoHTe-Kapio u MonekynspHOH JTUHAMUKY.

3 Kpartkoe cogep:xaHue JUCUUILIHHbBI

Beseoenue.

[Ipenmer 1 MeToapl AMCUUILUIMHBI «MoaenrupoBaHue HAHOMPOIECCOB B XMMHUYECKON TEXHOJIOTHUH,
dapmarieBTuKe u OMOTexXHONMOTHMY». OMUCAaHUE OCHOBHBIX pa3zzienoB Kypca. CTpyKTypa Kypca W MpaBHIIa
PEUTUHTOBOI CUCTEMBI.

Pa3zoen 1. Komnviomeproe mooenuposamie HAaHONpoyecco8 u HaHOCUCHEM.

1.1. MaremaTrnueckoe MOAEITMPOBAHUE HAHOCUCTEM.
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OcobenHoctu MojenupoBanus. KoMIbl0TepHOE MOJEIUPOBAHUE CBOWCTB BemiecTB. COOTHOIICHHE
AQHAJTUTUYECKON TEOPHH M KOMIBIOTEPHOIO 3KCHepuMeHTa. Poib cHil B3aMMOJEHCTBHS HAHOYACTHI] IIPU
KOMIBIOTEPHOM ~ MOJeNupoBaHuu. Kinaccuukanus MOTYKIACCUYECKMX UM KBAHTOBO-MEXaHUYECKUX
moxeneii. HamoxumMus 1 HaHOOMOIOTHAL.

1.2. MeToibl CTAaTUCTUYECKON MEXAHUKH ISl OLIEHKU MaKponapaMeTpOB HAHOCUCTEM.

Onucanve JABWKEHHMS aHcaMmOJs HAHOYACTUI[ C TO3MIMM  CTaTUCTUYECKOM  MEXaHUKH.
Knaccudpukanus B3anMonelcTBUNA. DHEPrus B3aUMOJCHCTBUS MOJIEKYT B CBOOOJHOM IMPOCTPAHCTBE U B
cpenax. OHTpomnus, TemmepaTrypa M cBoOonHas »Heprus [enbmronbua. TepmMonnHamuyeckoe cpenHee
BEITMYMHBI. DPrOJUYHOCTh CHUCTEMBI MHOTHX 4acTuil. KaHoHWYeckuii aHcamOJib dactwil. Pacrpenenenue
bosbiimana.

Paszoen 2. Keanmoso-mexanuueckue mooenu HaHOCUCTNEM.

2.1. OcHOBHbIE OHATUSA U MATEMAaTUYECKHI1 annapaT KBAaHTOBON MEXAHUKH.

OmnepaTopsl B KBaHTOBOM MexaHuke. BomHoBas ¢yHkmus u ee cBoiictBa. (CBOWMCTBa
OJTHORJIEKTPOHHBIX aTOMOB. KpaTHOCTH BBIPOXKICHUS dSHEPTrEeTHUECKUX ypoBHEH. CpenHuit paguyc opOuTanu
3JIeKTpOHA B aToMe Bojaopoxaa. Haubonee BeposTHBIM panuyc OpOMTHI 3JIEKTPOHA B aroMe BOAOPOJA B
OCHOBHOM COCTOSIHUH.

2.2. Moaeny KBaHTOBBLIX HAHOCUCTEM.

VYpaBuenue Ilpeaunrepa. Tounsle pemenus ypaBHeHus Illpenunrepa s MOIEIBHBIX
noTeHanoB. CBoboHas yactuia. [loreHnnansubie siMbl. [IpoX0oXkaeHNE YaCTUIIBI Yepe3 MOTEHITUATbHBIN
Oapwep. TyHHETUpOBaHUE. DIEKTPOH B MEPUOIUISCKOM CHIIOBOM moje. Kpucramisl.

2.3. OnucaHue KBaHTOBBIX HAHOCHUCTEM C YYETOM BO3MYIIAIOIINX BO3/ICUCTBUM.

Teopus Bo3mymieHuid. CtaMOHApHBIE W HECTAIMOHAPHBIE BO3MYIICHHS. TeopHsi CKaHUPYIOIIETO
TYHHEJIBHOr0 MUKpocKona. KBaHToBble TOUkH. [IpoMBbIlIIEHHBIE NPUMEHEHUST KBAHTOBBIX TOYEK.

2.4. MHOTOYaCTUYHbIE KBAHTOBBIE HAHOCHUCTEMBI.

BeruucnurenbHble KBAHTOBBIE MOJENHM «M3 MEPBBIX MPUUMUIIOB». TOYHOE pelieHUEe YypaBHEHUS
HIpenunrepa s aToma BoJopoJa. ATOMHBIE OpOUTaNM Kak 0a3ucHble QYHKIMN TPUOIMKESHHBIX PEIIeHUH.
Bbruncnenne cpefHuX BEIUYHH.

Pa3zoen 3. Boruucnumenvhulii memoo Monme-Kapno 6 3a0auax HanouHs CeHepul.

3.1. MoaenupoBanue metogom Monte-Kapio.

MonenupoBaHue cUCTEM ¢ (PUKCUPOBAHHBIM YHCIOM YaCTHUI] B 3alaHHOM 00beMe ¢ (PUKCHPOBAHHOM
temnepaTypoi. OCHOBHbIE TIOJIOKEHHUST MeTona. Meron Merpononuca. bazoseiit anroputm Monte-Kapio.
[Mepuoguueckue rpanuunbie ycnoBus. OOpe3ka moTeHnuanoB. MHuNmanu3anys pacuaera MeTogqoM MoHTe-
Kapmo. [TpoOHbIe 1aru cMemeHus.

3.2. KanToBbsie MeToaAbl MoHTe-Kapio /uist u3ydeHus HaHOCTPYKTYP.

Bapuanmonnsiii  meronq Monte-Kapno Ha ocHoBe anroputmMa Metpononruca BBIOOPKH 110
3HauuMoctu. Juddy3nonnsiii meroq Monte-Kapno mis Hanocucrem. ['enerndeckuit anroputm. OreHka
CXOJIMMOCTH aJITOpPUTMA.

Pasoen 4. Mooenuposanue nanocucmem memooom MONEKVIAPHOU OUHAMUKU.

4.1. OcHOBBI METOZAa MOJIEKYJISIPHOM JTUHAMUKH.

Cx0ACTBO MOJEIMPOBAHUSI METOJIOM MOJIEKYJISIPHOM IMHAMUKHU C peabHbIM 3KcriepuMeHToM. CyTh
METOJla M aNropuT™m pacuera. HWuaunumanuzaunus. Pacder cun. AnroputMm Beprne mis uMHTErpupoBaHUs
ypaBHeHul nsrkeHus. Heycroiunsocts 1o JIsnyHoBy. IIpumenenne Meroga MOJIEKYISPHOW TUHAMUKH JUIsS
onucaHus npouecca Aupdy3un. MonekynspHas JUHAMHKA HAa OCHOBE TE€OpUU (PyHKLIMOHAJA TUIOTHOCTH AJIs
3a/1a4 BBIYMCIUTEIBHON OMOIOTHH.

4.2. BelunciieHue MaKpOCKOITMYECKUX MTapaMETPOB CUCTEMBI YCPEAHEHNUEM MO BPEMEHU.

Meroa MOJEKYISpHOM AMHAMHUKUA [UJISi BBIYMCIICHHUS MaKpPOCKONMUYECKUX, TEPMOJUHAMUYECKHUX
IapaMeTpPOB CUCTEMbI: BUPUAJIBLHOE YPaBHEHHUE COCTOSIHUA. MoJeKynspHas JUHAMUKA JUIsl MOJAEIUPOBAHUS
CHUCTEMbI MAaKpOMOJIEKYJI.

Pazoen 5. [lpumenenusi KomnvlomepHoco MOOEIUPOBAHUS HAHOCUCIEM Ol  (hapmayesmukxu,
HONUMEPHBIX MAMEPUAN08, OUOMEXHOIO2UU U HAHOIIEKMPOHUKU.

5.1. MonenupoBaHre HAHOCUCTEM B (hapMaIrieBTUKE U OMOTEXHOJIOTHH.

Ju3zaiin nekapcTtB. Vcnonp30BaHWE MOJIEKYJISIPHOM IUHAMUKH CO CBS3AMM Ul MOJACIUPOBAHUS
CUCTEeM MakKpoMoJieKyd. buonornueckue HaHomarepuanbl. CTpouTenbHbIE OJOKM U HAHOCTPYKTYpHI.
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[MonunenTuaHbple HAHOMIPOBOIOKK U OenkoBble HaHodacTuilbl. JJHK kak cayOnmupoBaHHass HAHOTIPOBOJIOKA.
I'eHeTHYeCKUN KOI U CUHTE3 OelKa.

5.2. Mopenu CIIOMIHOM cpeabl 11l U3y4YEHUsI HAHOCHCTEM.

Mopenb crutontHOM cpeapl s mporecca quddysus — peakums. PazoBeie nepexonbl. KuHeTnka
pocTa HaHOKJIaCTEpPOB.

5.3. Mojenu CIuIonTHO#M Cpesl ISl OMMcaHusi 00pa30BaHMs HAHOCTPYKTYD.

Mexanu3m 00pazoBaHusi HAHOCTPYKTYp. CynpamoneKynsipHble CUCTeMbl. MoJeTu HaHOKIACTEPOB.
MounekynspHas caMmocOopKa.

5.4. MoaenupoBaHie HAHOIIPOIIECCOB HA MOBEPXHOCTH.

HanooOBeKkThl Ha TOBEPXHOCTH. MOJETUPOBAHUE HAHOPA3MEPHBIX KIACTEPOB HA IMOBEPXHOCTH
KpeMHHsI. Murpanusi arToMOB 1 XUMHUYECKHE PEAKIUU.

5.5. [Ipumepsl HCOJIB30BAHUS YUCIEHHBIX MOJENIEHN B 3a71a4aX HAHOTEXHOJIOTUH.

[TakeTsl mporpaMm Ha OCHOBE MOJENEN «U3 MEPBBIX NPUHUUIIOB» M WX BO3MOXXHOCTH JUIS 3a/1ad
HaHOTeXHOJorui. Hanonamsite, HaHOMaTEpHUAIIbl U UCTIOIb30BAHUE METOJOB «U3 MEPBBIX MPUHIIMIIOBY JIs
ux usydenus. Onpeznenenue npuMeceil U AeeKToB B HAHOKpUCTAITHYeckoM anmasze. dopmupoBanue pocta
THOPUAHBIX YTIECPOIHBIX HAHOMATEPUAIOB.

3aknouenue.

Ponp MmaTemaTnyeckoro MoAeIMpOBaHUS B Pa3BUTUN HAHOTEXHOJIOTUH.

4 O0beM yueOHO# JUCHUIIJIMHBI

Bup yue6Hoii padoThi 315) 61’eMAI:<I;c;T:.m"§lc’ITp.q.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 4 144 108
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Ipaktrueckue 3austus (113) 0,44 16 12
CamocTosiTesibHasi padora 1,67 60 45
Camocmosmenvroe uzyueHue pazoenos OUCYUNIUHbl 1,67 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Buja uToroBoro KOHTpoJIsi: JK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«TexHoJiOTHYECKHE CHCTEMbI B HAHOTEXHOJIOT MDY

1 Hear aAucoOMIUIMHBI — (OPMUPOBAHME 3HAHUW O METOJAX IMOJYYCHHUS Pa3TMYHBIX
HaHOPa3MEPHBIX/HAaHOCTPYKTYPUPOBAHHBIX MAaTepUaoOB, OCBOCHHE OCHOB OpraHW3alldd W IPOBEICHUS
TEXHOJIOTUYECKHUX IPOIECCOB IMPOM3BOACTB HAHOMATEPHAIIOB, WM3YYCHHS] OTpACied MPOMBINUICHHOCTH,
OpPHEHTUPOBAHHBIX Ha BBITYCK MPOJAYKIIMH C IPUMEHEHUEM HAHOMATEPHUAJIOB.

2 B pe3yabTaTe u3y4eHUs: TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obnadams CIIENYIOMAMA KOMIETCHIIMSIMA W HHIMKATOPAMH MX JOCTHKCHHUS

IIK-1.1; IIK-1.2; T[IK-1.3; T[IK-1.7.

Buame:

—CBOWCTBA M O0OJJACTH  NPUMEHEHHS  HAHOJMCIICPCHBIX  IMOPOIIKOBBIX,  (YJIICPEHOBBIX,
HAHOCTPYKTYPHBIX TBEPJBIX, JXKUIKUX M Tellb-00pa3HbIX MaTEpUajoB, HAHOPAa3MEPHBIX JJIEMEHTOB H
00BEKTOB, HAHOCHCTEM;

— OCHOBHBIC  KJAacCU(PUKAUKA  CIHOCOOOB  TMONYYCHHUS  PA3IMYHBIX  HAHOPAa3MEPHBIX U
HAHOCTPYKTYPHPOBAHHBIX MATCPHAIIOB;

— OCHOBBI TEXHOJIOTHH MMOJIYISHUS Pa3IMYHbIX HAHOMATEPHAJIOB;

— YCTPOHCTBO W TPHUHIUIBI Ppa0dOThl OCHOBHOTO OOOPYJIOBAaHHS JIJII IPOIECCOB IMOTYYCHHS
HAHOJIMCIIEPCHBIX TMOPOIIKOBBIX, (DYIIIEPEHOBBIX, HAHOCTPYKTYPHBIX TBEPIBIX, KUIKUX H Telb-00pa3HBIX
MaTepUajIoB, HAHOPA3MEPHBIX JIEMEHTOB U 00BEKTOB, HAHOCUCTEM.
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Ymemy:

— MPOBOJIUTH aHAJIN3 OCOOEHHOCTEN HAHOMPOIYKTOB U HAHOTEXHOJIOTU;

—moa0upaTh M COCTaBJSITh CXEMBI TEXHOJOTHYECKOrOo O0OpYHOBAaHWS ISl  TOJTYYCHUS
HAaHOPa3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB.

Braoemy:

— HaBbIKAMHM [0 TIOCTPOCHHUIO TEXHOJIOTUYECKUX IMPOLIECCOB MPOU3BOJCTBA HAHOPa3MEPHbIX/
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;

— HaBBIKAMH T10 TMPEIBAPUTEILHOMY MOA0OpPY O0OpYyIOBaHUS AJI MPOU3BOJICTBA HAHOPA3MEPHBIX/
HaHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Beeoenue.

[TonsiTHE U OCHOBHBIE KJIaCCU(UKAIIMKA HAHO U HAHOCTPYKTYPHPOBAHHBIX MATEPHAIIOB.

Paszoen 1. Ocnogvl nonyuenus HaHO- U HAHOCMPYKMYPUPOBAHHBIX MAMEPUATLOS.

1.1. Knaccudukanuu nucnepcHbix cucteM. Kiaccudukamys MeTo0B NOIy4YeHUsI HAHOMATEpPHaJIoB.

1.2. ®U3UKO-XUMHUYECKHE " TEpMOJMHAMHUYECKHE OCHOBBI MOJTyYEeHUS HaHO- u
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB 110 MPUHIIUIIAM «CHHU3Y-BBEPX» U «CBEPXY-BHU3.

Paszoen 2. Mexanuueckue memoovl nonyueHuss HAHOMAamepuaios.

2.1. MeTobl MEXaHUYECKOTO U3MENIbUCHUS.

MeToapl MEXaHMYECKOTO H3MENbUEHUs: IapoBble, IIJIaHETapHble, BUOpPAIMOHHBIE, BUXPEBBIC,
TUPOCKOMNYECKUE, CTPYHHBIE MEJIbHUIIBI, AT TPUTOPHI.

2.2. MexaHOXUMHUYECKHil crioco0.

MexaHOXUMHYECKHI  cnoco0. MexaHndeckas  akTUBalusg.  J[MCIOKAIMOHHBIA  MEXaHU3M
iacTuyeckol nedopManuu. MOHOKpUCTAIbI, MOJUKPUCTAILIBL. MaloyrioBele U OOJBIICYTIIOBBIE
TPAHUIIBI 3EPEH.

2.3. MeTopl MHTEHCUBHOM TIJIACTHYECKON nedopmaruu.

Metoabl MHTEHCHBHOM IUIacTHUecKOd nedopmauuu. KpyueHue 1o BBICOKMM JaBIICHHEM,
paBHOKaHabHOE yriioBoe nmpeccoBanue (PKY-mpeccoBanue), MeTo1 BCECTOPOHHEH KOBKH, paBHOKaHAIbHAs
yrinoBast BHITsDKKa (PKY—BBITSDKKA), METON <«IIECOYHBIX YacoB», METOJ HMHTEHCUBHOTO TPEHHS
CKOJIbYKECHUEM.

2.4. Meronpl TOJNy4€HHs] HAHOMATEPUAJIOB C HCIOJIB30BAHMEM MEXaHMUYECKOTO BO3ACHCTBUSA
Pa3JINYHBIX CPEN.

Meroabl oJIy4eHUs HAHOMATEPUAJIOB C MCIOJb30BaHUEM MEXaHUYECKOTO BO3JIEUCTBUS Pa3IMUHBIX
Cpel: KaBUTAMOHHO-THUIPOAMHAMUYECKUN, BUOpPAIMOHHBIN, METOJI yJapHOW BOJIHBI, H3MEJIbUYCHUE
YIIBTPa3BYKOM, I€TOHALMOHHBIN cuHTE3. [lonydeHne HaHOaIMa30B B TPOMBIIIEHHOCTH.

Paszoen 3. Quzuueckue memoowvl nonyuenus HAaHOMaAMePUAos.

3.1. MeTobl pacubiIeHHS (TUCTICPTUPOBAHUE).

Meroasl pacnbsuieHus (mucrieprupoBanue). Pacmeiienue pacruraBoB. Kiaccudukarus crnoco6oB
MOJIYYEHUS] METAJUTMYECKUX MMOPOIIKOB PACIbIJIEHUEM paciiiaBoB. PacnbuieHne cTpyeit raza win KUIKOCTH.
CxeMbl MOAAYM JKUIKOTO MeETajula B pacHbUIMTENbHYIO (opcyHKY. LleHTpoOexxHoe pacmlblIeHHe.
Pacnbiienue pactBopoB. dusnueckue oCHOBHI paciblieHus. Yucno Bebepa.

3.2. MeTto/ibl ucnapeHusI—KOHICHCAIUH.

MeTtoas! ucapeHus—konaeHcanu. Kinaccudukaims MeTo10B UCIapeHUS-KOHCHCANU. TUTeNbHOE
u Oe3turenpHOE Ucmapenre. Harpes mia3moid, 1azepom, HHIYKIIHOHHBIN.

3.3. BakyymM—cyOnuMannoHHas TEXHOJIOTHSL.

Bakyym—cybnumanuonnas texHosorus. Craguu mponecca. CrocoObl 3aMOpa)KUBaHUS HCXOJIHOTO
pactBopa. McnapurenbHoe 3aMOpakiBaHUE.

3.4. DNEeKTpUYECKU B3pBIB TPOBOJHUKOB.

DNeKTpUYecKUuil B3pBIB NMPOBOAHUKOB. OmucaHue Ipolecca, cxema ycraHoBkH. Kitaccuduxanms
CI0co0O0B MOJIy4YEHHUs HAHOTIOPOIIKOB METOAOM AJIEKTPOB3PBIBA TPOBOJHUKOB 110 CKOPOCTH BBOJIA SHEPTHH.

3.5. MeToibl IpeBpallieHUid B TBEPJIOM COCTOSIHUH.

Metoasl mpeBpaiieHuil B TBEpAOM cocTosiHuu. KoHTponmupyemas KpucTaum3anus u3 amophHOro
cocrosiHus. OOMy4YeHHe CIIJIaBOB BBICOKOIHEPTeTUYECKUMU YacTuliaMu. CIMHHIUHTOBaHHE.

Paszoen 4. Xumuueckue memooul nonyyeHus HaHOMaAmMepuanos.

4.1. UucTo XUMHYECKHE METOII TTOJYUEHUSI HAHOMATEPHAIIOB, KIIaCCU(UKAIIHSL.
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4.1.1. Metoapl C NMOMOIIBIO XUMHUYECKUX peakuuil. MeTos ocaxaeHus W coocaxjeHus. Meton
rerepodazHoro B3ammojiericTBrs. MeToa BoccTaHOBIEHUsA. MeTaimtoTepmusi. MeToabl 30J1b-TeIb CHHTE3a,
cragui. Meton ra3o(a3HbIX XMMUYECKUX peakuuil. Tepmuueckas AMCCOLMAIMS WM THPOIU3. MeTobl
OKHCIICHUS.

4.1.2. DNEeKTPOXUMUYECKHE METOABL. DIEKTPOOCAKICHUE METAUIOB.  DIEKTPO(IOTALMOHHOE
OCaXJeHHE. DINEKTPOXUMUYECKUN CUHTE3 U3 PacIljiaBa.

4.2. OU3UKO-XUMUYECKUE METOEL.

dusnko-xumMuueckre MeTonbl. Criocod HCmapuTeabHOTO TepMopasiiokeHus. [Ipumenenue nasepa.
[IpuMeHeHrne peHTT€HOBCKOTO U Y-U3i1ydeHus. MeTo1 351eKTpoayroBoro paspsana. CHHTE3 HaHOMaTepHaloB
B XMMHYECKOM IUIaMEHU cMecu Ta3oB. [ImazmenHsiii croco6. [Tnazmoxumudeckuit razodasHblii CHHTE3 C
WCITOJIh30BaHUEM JIA3€PHOTO U3IIydeHHs (TMoaydeHue QymiepeHon).

Pasoen 5. buonoeuueckue memoowvl nonyuenus HaHOMAmMepuUaLos.

buonoruueckue Meronbl TONyYeHUS HAHOMATEPUAIOB U3 psAga OMONIOrHYecKUX OOBEKTOB.
@eppUTHHBl W CBA3aHHBIE C HUMH OCJKH, COJEpKallhe Kele30. MarHeToTakTUYecKue OaKTepui.
[IceBn03yOBl HEKOTOPBIX MOJUTIOCKOB. M3BNeUeHre HEKOTOPBIX METAJUIOB U3 NMPUPOAHBIX COCAMHEHUN MpU
MOMOIM  MUKpoopraHu3moB. [lomydyeHune  HaHOMAarepuajaoB MPU  BBIPANIMBAHUMU  PA3THUYHBIX
MHUKPOOPTraHU3MOB, BOJIOPOCIIEH, paCTCHUH.

3axniouenue.

O06o01eHne MpoNIEHHOTO MaTepuaia, pacCMaTPUBAETCS KaK IOJIYYCHHBIC 3HAHHUS MOTYT OBITh
NPUMEHEHBl TPH  MPOBEICHUU  HAYYHBIX HUCCICNOBAaHWA B  00JacTH TONyYeHUS HAHO W
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB PA3JIMYHBIMA METOJAMHU.

4 O0bem yueOHOH TMCUMIIHHBI.

N O0beM TUCHUTIJIMHBI
Buna yueOHoii padoThI 3E AKag 1. | Actp.d.
OO0masi Tpy10€eMKOCTh 1M CHUTNTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
KonTtakTHas camocrosiTenbHas pabota 0,4 0,3
1,67

CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI 596 44,7
Bua uTOroBoro KOHTpoJIf: 3a4éT ¢ omeHkKoMi

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«YucaeHHbIE METO/IbI pellleHusl YPABHEHUI MaTeMaTHYeCKHUX MojleJieil XUHMUKO-TeXHOJI0THYeCKuX
MPoueccoB»

1 HeJb AUCHMILUIMHBI — U3YYUTHh TEOPETUYECKHE OCHOBHI M C(HOPMHPOBATH Y CTYACHTOB HABBIKU
YUCJICHHOTO perieHust nuddepeHmanbHbIX YpaBHCHHH, HA OCHOBE KOTOPBIX CTPOSITCS MaTeMaTHUYECKHE
MOoaciin Hpouecc013 XHMH‘-IGCKOﬁ TCXHOJIOTUH, Heq)TGXI/IMI/II/I nu 6I/IOTCXHOHOI‘I/II/I.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AIOIIMACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-2.3; IIK-3.1; IIK-3.2; TIK-3.3.

Buame:

— OCHOBHBIC THIHBI AuddepeHInanbHbIX ypaBHeHH MaTteMatnueckux mogeneit XTII u moaxoasr k
nux ‘-II/ICJICHHOMy pGI_HeHI/IIO;

— OCHOBHBIC TTOJIOKEHHUS TEOPUH PA3HOCTHBIX CXEM;

— npaBHna COCTAaBJICHUSA paanqulx paSHOCTHBIX CXECM.

Ymemo:

— MPaBWJILHO BBIOMPATh METO]| YUCIEHHOTO PEIeHUs AJs 33JaHHONW cUCTeMbl U depeHInalIbHbIX
ypaBHEHUM;

— 3aMMChIBATh 33JJAHHYIO PA3HOCTHYIO CXEMY JUIA 3aJJaHHOTO U (epeHINaTbHOTO YPaBHEHHUS;

— BBITIOJIHATH MPEe0Opa3oBaHusl, HEOOXOAUMBIC TSl pEIICHUS PA3HOCTHBIX CXEM;
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— pa3pabaTbIBaTh pacYETHBIC MOYJIN JJISI PEIICHUSI PA3HOCTHBIX CXEM;

— OLIEHUBATh TOYHOCTh MOJYYEHHBIX PE3yIbTaTOB.

Braoemy:

— MeToJaMH M NPAaKTUYECKUMM HaBBIKAMHM YHCJICHHOIO pEIICHHs] ypaBHEHUN MaTeMaTHYeCKUX
moxeneit XTII;

— MPAaKTUYECKUMHU HaBBIKaMH pa3pabOTKU MOAYJIEH Uil PEIIeHHUs CIOKHBIX paCUETHBIX 3a/ad.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Pazoen 1. Ilocmanoska 3a0ayu yucienno2o peutenus ypasnenuil mamemamuyeckux mooeneti XT11.

1.1. Knaccudukanus nuddepeHnmanbHbpIx ypaBHeHHH. HadanpHbIe 1 rpaHUYHBIC YCIIOBHUS.

1.2. TlpuBenenue ypaBHeHut MareMaTuaeckux moneneit XTI k 6e3pazmepHOMyY BHIY.

1.3. Pa3paboTKka TECTOBBIX 3a/ay JjIsl YUCICHHOTO PEIICHHsS] YPaBHECHUN MaTeMAaTHUYECKUX MOJeNeH
XTII.

Paszoen 2. Yucnennoe pewenue ypasnenus mooenu uoeaibHoO20 8blmMeCHeHUsl.

2.1. Annpoxcumanus ypaBHEHUS MOJENIN UEATIBHOTO BBITECHEHUS.

2.2. YCTOMYMBOCTH PA3HOCTHBIX CXEM.

2.3. Pa3HOCTHBIE CXEMBI «SIBHBIN YTOJIOK» U «HESIBHBIM YTOJIOK).

2.4. Pa3HOCTHBIC CXEMBI «IIOJIKOBAY, «Z-CXeMay U «Kadapey.

2.5. Meroa TecTOBBIX 3a/1a4 U OLIEHKAa TOYHOCTH YHCIEHHOTO pemieHus peanbHoit moaenu XTII.

Pazoen 3. Yucnennoe pewenue ypasnenus ougpysuonroi mooenu.

3.1. Annpoxcumanus ypaBHeHus 1uy3uoHHOM Moenu.

3.2. SIBHas pa3HOCTHAs CXeMa.

3.3. HesiBHast pa3HOCTHAs cXeMa.

3.4. PaznoctHas cxema Kpanka—Hwukosncona.

3.5. YucnenHoe penieHue ypaBHeHUs Aupdy3noHHOM Monmenu i MPOTOYHOTO TPyOUYaTOro
peakTopa.

Paszoen 4. Qucnennvie memoowl pewieHuss MHO2OMEPHLIX OUPDPEPEeHYUATbHBIX YPAGHEHUU 8 YACTIHBIX
NPOU3BOOHBIX.

4.1. Pemienne MHOTOMEpHBIX TU(depeHIMaIbHBIX YPpaBHEHUH TapaboIndecKoro TUIIa.

4.2. Pemenne MHOTOMEpHBIX AuddepeHInaabHbIX YpPaBHEHUH B YaCTHBIX MPOM3BOIHBIX 1-TO
Nopsi/IKa.

4.3. Pemenne MHOTOMEPHBIX IU(PEpEeHIIMANTBHBIX 3a/1a4, OMUCHIBAIOIIMX Mporecchl Auddy3nu u
TEIJIONPOBOAHOCTH.

Pazoen 5. Yucnennvie memooOwi peuwilenus —mamemMamuyeckux —Mooesel,  ONnuUcblearuux
CMAYUOHAPHBLE PENCUMDbI.

5.1. PemieHne oqHOMEPHBIX CTAIlMOHAPHBIX 3a]1a4.

5.2. PelieHne MHOIrOMEpHBIX CTallMOHAPHBIX 3a7ad.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TUCHUTIIIINHBI

Bi ye0Hoi padorst 3E Akaja. 4. | Actp.u.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexun 0,89 32 24
[Ipaktrueckue 3ausrus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHast padoTa 1,78 64 48
KonTtakTHas camocrosiTenbHasi paboTa 0,4 0,3
1,78

CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 63,6 47,7
Bua uTOroBoro KOHTpoJIs: 3a4éT c omeHkKoMi

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI HAJIEKHOCTH TEXHUYECKHX CHCTEM B HAHOMH KEHEPHI»

1 Heap aucuuniauHbl — (GOPMUPOBAHHME Y CTYICHTOB TEOPETUUYECKMX 3HAHMM U MPaKTHYECKHUX
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HABBIKOB HCIIOJIb30BAHMSI COBPEMEHHBIX MAaTEMaTHYEeCKHX METOJ0B, Mojesei, WH()OPMAIHUOHHBIX H
MPOrPaMMHBIX CPEJCTB AJIsl PEIICHUS 3aad aHAJIN3a U UCCIIEIOBaHUS Ha/IEKHOCTU TEXHUYECKUX CUCTEM.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams cliefyOmUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

VK-1.1; VK-1.2; VK-1.5; I[IK-1.5; IIK-2.1; [IK-2.3.

3namo:

— OCHOBHBIE MTOHATUS HAJIEKHOCTH TEXHUUECKUX CUCTEM, ITPUPOJIY OTKA30B B CIOKHBIX TEXHUUECKUX
CUCTEMaXx;

— METOZbl, MOJIETTM U KOMILJIEKCHI MPOrpaMMHBIX CPEACTB JJsi aHaiM3a W pacuera TpeOoBaHUM
AKCIUTYaTal[MOHHOW HAJIEXKHOCTH CIIOKHBIX TEXHUUYECKUX CHCTEM;

— METObl OJTy4eHUs ToKa3aTesnel HaJe)KHOCTH;

— O0COOCHHOCTH TIPOBEJCHHSI HUCIBITAHUH MHUKPO- ¥ HaHoW3Aenuil (cucreM) u  00pabOTKU
JKCIIEPUMEHTAIBHBIX JaHHBIX;

— BPEMEHHBIE MOKA3aTeNN HAJEKHOCTU TEXHUUECKUX CUCTEM;

— eIMHUYHbIE TIOKA3aTeJIM Ha/IeKHOCTH HEBOCCTAHABIMBAEMBIX M BOCCTAHABIMBAEMbBIX CHCTEM M HUX
onpeJieJICHuEe BEPOSITHOCTHBIMU U CTATUCTUYECKUMU METOAMU;

— B3aMMOCBSI3b MEXAY €AMHUYHBIMU [TOKA3aTEIIMU HAJIeKHOCTHU (0€30TKa3HOCTH);

— IIOKa3aTesid PEMOHTOINPUTOIHOCTH, 10JATOBEYHOCTH, KOMIUIEKCHBIE MOKa3aTeIu HaJAeKHOCTH;

— HEKOTOPbIE METOJbl U MOJIETHN HCCIEAOBAHUS HAJCKHOCTH 3JIEMEHTOB Ha OCHOBE MEXaHMYECKHX,
(GUBHYECKUX U XUMHYECKUX TPOIECCOB;

— 0COOEHHOCTH MOJIEIHPOBAHUS KOPPO3UOHHBIX OTKA30B M AU((GY3UOHHBIX IPOIECCOB B TBEPABIX
Temax;

— METObl aHaJIN3a HAaJIe)KHOCTH MPOCTHIX U CIOKHBIX TEXHUUECKUX CHCTEM;

— JIOTUKO-BEPOSITHOCTHBIE METO/bl aHANIM3a HAJAECKHOCTU CIIOKHBIX TEXHUYECKUX CHUCTEM U METOJbI
aHaJIM3a HaJIe)KHOCTH CHCTEM C HCIIOIb30BaHMEM MAPKOBCKHX CIIy4alHBIX MPOLIECCOB U JIEPEBa OTKA30B.

Ymemn:

— OIlpeNeNIsATh €IUHUYHBIE IIOKa3aTeld  HaJAeKHOCTH HEBOCCTAaHABIMBAEMBIX CHUCTEM IO
CTATUCTUYECKUM JIaHHBIM U C MCIOJb30BAaHUEM PA3IUYHBIX 3aKOHOB PACIpEACNICHUs CIyYalHbIX BEIUYHH,
MPOBOAMUTH pacueThl HAAECKHOCTH W3JEIHM, 000pyHOBaHUS AJIs peaju3aldd TEXHOJOTUU H3TOTOBJICHUS
MHUKpPO- ¥ HAHOCHUCTEM;

— MPOBOJIUTH OOPaOOTKY SKCIEPUMEHTAJIBHBIX JAaHHBIX YCKOPEHHBIX MCIBITAaHWNA, MPUBOIAIIUX K
OTKa3aM B MHUKpPO- M HAHOCHUCTEMAaX, C WCIONH30BAaHUEM XHMHUYECKUX U (PHU3UYECKHX TMPOIECCOB U
MEXaHUYECKUX HArPy30K;

— CTPOUTDH CTPYKTYPHBIE CXEMbI pacueTa HaJeKHOCTH CUCTEM;

— NPOBOJUTh AaHAJU3 HAJAEKHOCTH PE3EPBUPOBAHHBIX CHUCTEM C  paA3IUYHBIMU  BHJIAMU
pe3epBUPOBaHUS;

— MPOBOJIUTH UCCIIEIOBAHUE HAJIC)KHOCTH MOCTOBBIX M IPYTUX CIIOKHBIX CTPYKTYP METOJIOM «ITyTEH»
U «CCUCHUMN»;

— CTPOUTH JI€PEBBSI OTKA30B [UIsI MHKPO- U HAHOCHCTEM U JPYruX (PU3MYECKHX U XUMHUYECKHX
TEXHUUYECKHUX CHCTEM.

Braoemn:

— cmoco0aMy UCTIONB30BaHUSI KOMIUIEKCOB IMPOTPAMMHBIX CPENICTB, PAaCUETOB JIKCILTyaTallMOHHON
HAJIC)KHOCTH U3JIENHH, 000pyA0BaHUS U TEXHUUECKUX CHUCTEM;

— HaBBIKAMH Pa3pabOTKU alrOPUTMOB MCCIEAOBAHUS SJIEMEHTHON M (PYHKIIMOHAIBHON HaJIeKHOCTH
U3JIeNHid, 00BEKTOB U TEXHUUECKUX CHCTEM;

— HaBBIKAMM pEIIEHUS 3a7a4 Ha OIpeJesieHHe IoKa3aTelied HaJeKHOCTH IMOCJIeI0BaTEIbHO-
NapauIeIbHBIX ¥ MOCTOBBIX CTPYKTYP C UCIOJIb30BaHUEM TEOPEM TEOPUU BEPOSATHOCTH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

Ienn u 3amaum aucuUIUIMHBL. KpaTkuil MCTOpUYECKHI OYEpK pPAa3BUTHS TEOPUM HAJEKHOCTH.
[TpenmMeT 1 0OBEKTHI HAIEKHOCTU TEXHUYECKUX CHCTEM.

Paszoen 1. Memoowl uccredoganuss HA0EHCHOCMU MEXHUUECKUX CUCTeM. NOKA3amenu HA0edCHOCmuU
HaHou30enutl U HaHOMAUUH.
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1.1. OcHOBHBIE TIOHATHS W OMNpPENEICHHS AUCUUIUIMHBL OOBEKT (W3JeNHe), CHUCTEMa, DIIEMEHT.
Knaccudukanmsi cocTostHuN TeXHUUECKOU cucTeMbl. OTKa3 — KaK KIF0OUYEBOE TOHITHE TEOPUH HAJICKHOCTH.
[Ipupona orka3oB, (u3MKa OTKAa30B, THUIBI OTKA30B, OCOOCHHOCTH WX BO3HHUKHOBEHHUS B MHKpPO- M
HaHOCHCTeMaX, JeeKThl U noBpexacHus. Knaccudukanus oTkazos.

1.2. HopmatuBHast 06a3a B 00NacTH HAJESKHOCTH TEXHUYECKUX cucTeM. [IOHATHS HaIeKHOCTH,
0€30TKa3HOCTH, TOTOBHOCTH, PEMOHTONPUTOAHOCTH, JOJITOBEYHOCTH, COXPAHAEMOCTH TEXHUYECKUX CHUCTEM
Ha BCEX CTaJAMSIX KU3HEHHOTO IUKJIA.

1.3. Metonpl monaydyeHUs: MOKa3aTeled HaASKHOCTH: €IMHUYHBIE W KOMIUIeKCHbIe. [lokazarenu
HAJIC)KHOCTH TEXHUYECKUX CHUCTEM: SKCIEPHUMEHTAIbHBIE U pacueTHble MeTObl. OCOOEHHOCTH MPOBEACHUS
UCIIBITAHUH MHUKPO- ¥ HaHOW3JENEeHUWH (cucreM) ©  00paOOTKH OKCIEPUMEHTANBHBIX JJIaHHBIX:
HCITOJIb30BAHNUE TECTOBBIX CTPYKTYP, YCKOPEHHBIE UCIIBITAHUS, CEPUITHBIEC UCITBITAHUS.

1.4. MeTtonpl aHanmu3a OTKA30B CJIOXKHBIX TEXHUYECKHX CHCTEM: aHAJM3 BUJOB, KPUTUYHOCTH U
MOCJIEICTBUM OTKAa30B; METOJBl JEPEBBEB OTKA30B M IPUYMHHO-CJIEJACTBEHHOTO aHalu3d, IHArpaMMbl
MPUYUH U TOCIEICTBUHN, TOTUKO-TpaPUISCKIE MOICIH.

1.5. BpemeHHbIe MOKa3aTeIu HAAECKHOCTH TEXHUUYECKHUX cHCTeM. [IOHSATHA BOCCTaHABIMBAEMBIX M
HEBOCCTaHABJIMBAaeMbIX cucTeM. [loHATHS: pecype, Ha3HAYEHHBIA pECcypc, OCTaTOYHBIA pecypc, CpOK
cimy0b1. HapaboTka Ha 0TKa3 /10 OTKa3a.

Paszoen 2. Mamemamuueckue 0CHOBbl AHANU3A HAOEHCHOCIU INEMEHMO8 U U30ENUll MEeXHUYECKUX
cucmenm.

2.1. ExyHuyHble MoKa3aTelu HaJeKHOCTH HEBOCCTAHABIMBAEMBIX M BOCCTAHABIMBAEMBIX CUCTEM U
UX OINpeJelieHne BepOSTHOCTHBIMM M CTaTUCTUYECKMMH METOJIAaMU: BEPOSTHOCTH OTKAa30B U OE30TKa3HOM
paboThL; cpeHee BpeMsi HapabOTKU Ha OTKa3 (70 0TKa3a), THTCHCUBHOCTh 0TKa3a, TUIOTHOCTh HApaOOTKHU Ha
oTKa3. B3anuMocBs3b MeXy €AMHUYHBIMU MTOKA3aTesIMU HaJeKHOCTH (Oe30TkazHocTH). [lapameTp moTtoka
OTKa30B U €ro CBOMCTBA.

2.2. Iloka3aTenu peMOHTONPUTOIHOCTH, JOJITOBEYHOCTH, KOMIUIEKCHBIE IMOKA3aTeIu HAa/IEeKHOCTH:
WHTECHCUBHOCTH BOCCTAHOBJICHHS, KOI(D(DHUIIMEHTH TOTOBHOCTH, BBIHYKICHHOTO IMPOCTOS, TEXHUYECKOTO
WCITOJIb30BaHUS.

2.3. Mogenu HaIEKHOCTH DJIEMEHTOB HAa OCHOBE MEXAHMYECKHX, (DU3MYECKHMX M XUMHYECKUX
MIPOLIECCOB: HArpy3Ka-MPOYHOCTh HAa OCHOBE MEXAHWUYECKUX WCIBITAHWUN; HCIIOJIb30BAHUE MEXaHU3MOB,
YCKOPSIIOMIUX TPOTeKaHUuEe (U3MYECKUX M XUMHUYECKUX IPOIECCOB MPH TOBBIIICHHBIX TEMIIEpaTypax.
Mopens DitpuHra aJisi IMarHOCTUKH PaHHUX OTKAa30B.

2.4. MogenupoBaHue KOPPO3UOHHBIX OTKa30B W AU((Y3UOHHBIX MPOILECCOB B TBEPHABIX TeENaX.
CtpykTypHbIe 1e(DEeKThI B TBEPIbIX TENAX.

Paszoen 3. Memooul ananuza nadexcHocmu RPpOCMbIX U CLOHCHBIX MEXHUYECKUX CUCTEM.

3.1. CTpyKTypHBIE CXEMBI aHAJIM3a HAJEKHOCTH CHUCTEM: DJIEMEHTHBIM M (DYHKIIMOHAIBHBIA pacyueT
HaJICKHOCTH.

3.2. PezepBupoBaHne Kak Croco0 TIOBBIIICHUS  HAACKHOCTHU: TIOHATHUS  HArPY>KEHHOTO,
HEHArPy)KEHHOTO H OOJIErYeHHOTO pe3epBa, BHUIBI PE3EPBUPOBAHUS (C TOCTOSHHBIM BKIIOUCHHUEM,
3aMEIICHUEM, CKOJB3SIIUN, C JIpOOHOH KpPaTHOCTBIO, JIOTHYECKUE), OCOOCHHOCTH pPE3epPBHUPOBAHMS
BOCCTaHABIIMBAEMbBIX U HEBOCCTAHABIMBAEMbBIX CUCTEM.

3.3. Meronpl aHanu3a HAAECKHOCTH CHUCTEM, OCHOBAaHHbIE HA NPUMEHEHUU TEOPEM TEOPHUH
BEPOSITHOCTEH M1JIsl TOCIIEI0BATENbHBIX, MAPAJUICIbHBIX M1 MOCTOBBIX CTPYKTYpP. MeTol MUHMMAaJIbHBIX MyTEH
Y CEYEHHUI.

3.4. JIOTMKO-BEpPOSITHOCTHBIE METOJIbl aHaJM3a HAJACKHOCTU CIOXHBIX TEXHUYECKUX CHUCTEM:
IIPUMEPBI UX MPAKTUYECKOTO UCIIOJIB30BAHUS ISl UCCIIETOBAHUS HAJIEKHOCTH PA3IMYHBIX CTPYKTYP.

3.5. Metonpl aHanu3a HaJEKHOCTU CUCTEM C HCIOJb30BAHUEM MApKOBCKHX CIIy4alHBIX IIPOLIECCOB:
OCHOBHBIE TOHSTHSI TEOPHUH MApPKOBCKUX CIy4YailHBIX MpoleccoB, Tpadbl CMEHBI COCTOSIHHM JUis
BOCCTAHABIIMBAEMbIX M  HEBOCCTAHABIMBAEMBIX  CHCTEM.  3alUCh  CHCTEM  OOBIKHOBEHHBIX
mubdepeHIIMaNbHBIX yYpaBHEHUI I MOJEIMPOBAHUS COCTOSHUM cucTeMbl. OmnpeneneHne BEepOSITHOCTH
0e30TKa3HO paboThl, K03(puIIMEeHTa TOTOBHOCTH, CPEIHEr0 BpEMEHH HapabOTKH 10 MEPBOTO OTKa3a C
HCITOJIb30BAaHNEM MAPKOBCKUX METONOB. [IprMepsl MpakTHUeCKOro UCIOIb30BAHMS.
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4 O0beM yueOHOH THCHUILINHBI

. O0BbeM TUCHUIITTHHBI
Bup yue6Hoii padoTbi 3F Axax 1. | Actp.i.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,89 32 24
CamocrosiTesbHasi padoTa 1,67 60 45
KoHnrtakTHas camocrosTenbHas pabora 0,4 0,3
1,67

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 59,6 44,7
Bua uTOroBoro KOHTpoJIsi: 3a4€T ¢ ONEeHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«HanouH:keHepus B papManeBTHYECKUX TEXHOJOTHAX))

1 Heap aMCHMMJMHBI — WU3YyYEHHE KIACCHYECKMX ¥ WHHOBAIIMOHHBIX (C HCHOIB30BaHUEM
HaHOWHXEHEPHH) (apMaleBTUUECKUX TEXHOJOTHH, HM3YUYCHHE CIOCOOOB IMOJIyYeHUsS W TpeOOBaHUN K
HAHOYACTHIIAM KakK CPEACTBY JOCTAaBKH JICKAPCTBEHHBIX BEIIECTB M KaK HOBBIX (OPM JIEKAPCTBEHHBIX
IpernapaToB.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00YYAIOIIUIICS T0JI5KeH:

Obaaoams cleqyomUMy KOMIETSHIIMSIMA U UHANKATOPaAMH UX JOCTUKCHUS:

IIK-2.1; TIK-2.2; [IK-2.3; [IK-3.3.

3nams:

— KJaccuyeckue papMaleBTHUECKUE TEXHOJIOTUH U 000pYIOBAHUE;

— HAaHOTEXHOJIOTUU U 000pyaoBaHuE 11 (papMarieBTUKH.

Ymemy:

— omucaTh paboTy 000pyI0BaHHUS;

— paccuuTaTh MaTepHagbHbIe OaNaHChl Al 000PYIO0BaHUS, 10100paTh PEKUMBI pabOTHI.

Braoemy:

— METOAMKAMU MPOBEICHUS TA0JIETUPOBAHUS M aHAIIM3a COCTaBa MOTYYCHHON TaOJIETKHU C TIOMOIIIBIO
npubopa Sotax Juisi pacCTBOPEHHUS;

— METOAMKAMU TIOTyYEHUS a3pOoreNield U 3arpy3Ki B HUX aKTUBHBIX (hapMalleBTHUECKUX BEIIECTB.

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pasoen 1. OcnosHule knaccugpurayuu u NOHAMUSL MEXHOIO2UU JIEKAPCMBEHHBIX OPM.

1.1. Cuctembl kiaccupuKalUU JIEKaPCTBEHHBIX CPEICTB, JIEGKAPCTBEHHBIX (DOPM, BCIIOMOTaTENIbHBIX
BeriecTB. TpeboBaHus, IPEIbIBIsIEMbIE K BCIIOMOTATEIHbHBIM BEIIECTBAM, M UX BIHSHHUE HA Y()PEKTUBHOCTD
U Ka4eCTBO JICKAPCTBEHHBIX MPErnapaToB.

1.2. buznec-moenu TPOM3BOACTBA M HMX OpraHu3aius. [IepCHeKTUBBI W TMPUHIUIBI PA3BUTHS
TEXHOJIOTHH MPOU3BO/ICTBA JIEKAPCTBEHHBIX CPEJICTB.

1.3. OcHoBBI OHOapMaIum.

Pazoen 2. Ocnosnvie knaccugukayuu 6udoe meépovix JnekapcmeerHvlx Gopm. Texnonocuu u
060pydosatue 015 NPOU3800CMad.

2.1. [Topomku kak JekapcTBeHHas ¢Gopma. TexHonmorunm W 00OpyIOBaHHWE i IPOU3BOJCTBA
MOPOIIKOB. TeXHOIOTHYECKHE CBOMCTBA MOPOIIKOOOPA3HBIX JIEKAPCTBEHHBIX MPEMapaToOB.

2.2. Tabnetku kak JekapctBeHHas opma. OCHOBHBIE TpeOOBaHUS, NMPEIbABIIEMbIC K TaOJETKaM.
BcenomoratenbHbIe BelecTBa U HATIOJTHUTEIH.

2.3. TexHomornueckas cxema mporiecca TadnerupoBanus. Cramum mporiecca TaOJIETUPOBAHUS W
Ta0JIETOUYHBIC MAIITHHBI.

2.4. OCHOBHbIE CTaaWd W MEXAHU3M MPOLECCOB CYXOr0 U BIAXKHOTO TPAHYJIUPOBAHMUS.
O6opynoBaHue sl TPAHYJIMPOBAHUS M CPAaBHEHUE PA3ITUYHBIX THUIIOB.

2.5. IlokpeiTHE TabaeTOK 000I0YKaMu. THUITOBOE 000PYI0BaHUE JISI HAHECCHHS TTOKPBITHH.

2.6. dacoBka, yrmakoBKa 1 MapkupoBka Tabnetok. [Ipumensiemoe o0opynoBaHue.

2.7. Karcymsl ¥ KarcyaupoBaHHBIE JIEKApCTBA. TEeXHOJIOTHYECKasi CXeMa MPOU3BOACTBA.
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Paszoen 3. OcnosHbie 6u0bl MASKUX, HCUOKUX U 2A3000pA3HBIX T1eKAPCMEEeHHbIX (opm. Texnonozuu u
o0bopyodosanue 0151 NPOU3800CMEA.

3.1.Ma3zu. Cragun TEXHOJOIMYECKOrO IIpolecca Npou3BoAcTBa Maszeil. IIpumensemoe
obopymoBaHue.

3.2. Cynno3utopun. CriocoObl MOMYyYeHHUS M TEXHOJIOTMYeckoe 00OpynoBaHME Ui MPOU3BOCTBA
CYTIIIO3UTOPHUEB.

3.3. OMynbcun. ArperaTuBHas YCTOWYMBOCTH 3MYJIbCHH M MEXaHU3M 3MYJIbrupoBaHus. CrocoObl
MPUrOTOBJIEHUA dMYJbcuil. [IAB B 1ekapCTBEHHBIX CpECTBAX.

3.4. Cycnensun. CBoOWCTBA W YCIOBUS CTAOWJIBHOCTH CyCHEH3WH. MeToasl MPUTOTOBICHUS
CYCIICH3UM.

3.5. Knaccuduxkarus a’3po30ieil 1 BUIbI adpO30JdbHBIX cucTeM. CTaJuK MTPOU3BOACTBA a3PO30JIbHBIX
JIEKapCTBEHHBIX ()OPM M TEXHOJOTHUECKAs JIMHUS HAITOTHEHUS a3PO30JIbHBIX OAJIOHOB.

Pazoen 4. Cucmembt 6000- u 8030yX0N0020MOBKU.

4.1. TpeOoBaHusI K KadecTBY BOJbI M BO3[yXa, MCIOJIb3YeMbIX Ha (apMareBTHUECKUX
PEINPUATHIX.

4.2. TpeboBanusi 10 OOECHEUEHHIO MPOU3BOJACTBEHHBIX IOMEIICHUH YHCTBIM  BO3AYXOM,
o0opyoBaHue AJIsl OYUCTKU BO3/yXa.

4.3. Knaccudukanus THIIOB BOJBI I (papManieBTUUECKUX HYXK], OCHOBHBIE CITIOCOOBI OYUCTKU BOJIBI
U TIPUMEpPBI COOTBETCTBYIOIIETO0 000PYAOBAHHUS.

Paszoen 5. Konmpons kayecmea u ananumudeckue cucmemsl Ha Gapmayesmuyeckux npeonpusmusx.

5.1. MeTtonbl  KOHTpPOJS  CBIPhS, TPOIIECCOB, TOTOBBIX JIEKAPCTBEHHBIX (GopM. Hopwmsl,
IpEIbABISAEMBIE K KAUECTBY JIEKAPCTBEHHBIX NpenapaToB. [ pymiibl nokas3areneil KayecTBa U aHAIUTUYECKOE
0o0opyoBaHueE /ISl OLIEHKH KauecTBa.

5.2. Mukpodmonaika. OCHOBHbIE TOHATUS U MUKPO(DITIOUIHBIE aHATUTHYECKUE CUCTEMBI.

5.3. Xapakrepuctuku OcCHOBHbIX mpaBui GMP. Tlonoxenuss GMP-craHmapToB U OCHOBHBIE
TpeOOBaHUs, PeIbABIIEMbIC K (hapMalleBTHUECKOMY ITPOU3BOJCTBY.

4 O0bem yueOHO TUCUUIJIMHBI.

N O0beM JUCHUILIHHBI
Bup yueoHoii padoThi 3E Axar u. | Acrp.a.

O01mast Tpy10eMKOCTh JUCHMIIIIMHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64 48

B TOM 4ucJie B popMe NpaKTHYECKOH MOATOTOBKH 0,22 8 6
Jlexmuu 0,89 32 24
JlaGopaTtopusie padots (JIP) 0,89 32 24

B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,22 8 6

CamocrosiTesbHast padoTa 2,22 80 60
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 2,22 80 60
Bua konTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHS 1 0,4 0,3
IToaroroBka K 3K3ameHy. 35,6 26,7
Bua uToroBoro KOHTpoJIf: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Hanomerposaorus»

1 Heap qucuMmiuHbl — GOPMUPOBAHUE y CTYACHTOB IMPEICTABICHHS 00 OCHOBHBIX MPHUHIIMIIAX U
MOHSTHUSIX METPOJIOTHUH U CTaHAapTH3aluu, PoccuiickoM U MEXIyHapOJHOM 3aKOHOJATENbCTBE B 00JacTu
HAaHOTEXHOJIOTUH, MeToaax MIPOBEICHUS TEXHUYECKUX WU3MEpEeHU HAHOOOBEKTOB u
HAaHOCTPYKTYPUPOBAHHBIX MaT€pUAJIOB, CTAHapPTaX CUCTEMbl MEHE/DKMEHTA KauecTBa U aHaJIN3a PUCKOB.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams clieayomUMU KOMIETSHIIMSIMU U HHAUKATOPaAMH UX JOCTUKECHUS:

HIK-1.1; [IK-1.2; [IK-1.3; IIK-1.4; IIK-1.6; IIK-1.7.
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3nams:

— METObl TEXHUYECKUX M3MEPEHU, BUIBI CPEICTB U3MEPEHMI, MOHATUS STAJTOHOB U CTaHIAPTOB,
IIKaJl ¥ TOYHOCTH U3MEPEHUMN;

— OCHOBHBbIE NonoxeHus cranaaptoB cepuu MCO 9001 u UCO 31000;

— POCCHIICKUE B MEXTYHAPOIHBIC CTAHIAPTHI B 001aCTH HAHOTEXHOJIOTHH;

— NpUOOpHO-aHANUTUYECKYIO 0a3y, pPEKOMEHIOBAHHYIO MJii HCIOJb30BaHUS MpPHU MPOBEIECHUU
U3MEPEHHUI HAHOMATEPHUAJIOB.

Ymemn:

— paboTaTh C pOCCUMCKUMH U MEXAYHAPOAHBIMU 0a3aMU JaHHBIX CTaHJIapPTOB;

— COCTaBJISITh MPOEKTHI IPOrPaMM M METOAMK U3MEPEHUI, CTAaHIaPTOB;

— KJaccu(pUIMPOBaTh BUIbI HAHOMATEPUAIOB B COOTBETCTBUU C MEKIYHAPOIHBIM CTaHAAPTOM;

— BBIOMPATH CPENICTBA U3MEPEHHI JIJIsl OIEHKH MTapaMeTPOB HAHOMATEPHAIIOB.

Braoemn:

— MOHATUHHBIM aMapaToM B 00JaCTH METPOJIOTHH, B TOM YHCIIE HAHOMETPOJIOTHUH, CTAaHAaPTU3AIUN
U TEXHUYECKUX U3MEpPEHUl;

— HaBBIKAMH PabOTHI C POCCUICKUMU ¥ MEKIYHAPOTHBIMU CTaHIAPTAMH.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Bseoenue.

Bo BBenenun paccmarpuBaeTcs o011as CTpyKTypa Kypca, HelH U 3a/1auH.

Paszoen 1. Ocnoguvie mexcoynapoorvie cmanoapmul kavecmea UCO.

B pamkax maHHOro mMomynst oOydaeMble 3HAKOMSTCS C MCTOpUEH MOSBICHUSI U Pa3BUTHA, a TaKXKe
COJIep’)KaHHWEM JIBYX OCHOBHBIX MEXIYHApOIHBIX cTaHmapToB cepuu MCO — cTaHmapToM MEHEIXKMEHTa
KayecTBa U CTaHAAPTOM aHajN3a PUCKOB.

Pa3zoen 2. Cmanoapmet 6 obracmu HaHOMEXHOI02ULL U peKOMeHOYeMble CPeOCm8d UMepeHUll.

B pamkax pganHOTO MOmyns oOydaeMbple 3HAKOMSTCA C JCUCTBYIOIIUMH Ha Tepputopun PD
CTaHJapTaMH B OOJIACTH HAHOTEXHOJIOTMH, a TakKe 3HAKOMSTCS C MPUHIUNAMH pPAaOOTHl CPENCTB
n3Mepennii, pekomenayemoie crangaptTom ['OCT P 55723-2013/ISO/TS 1205:2011 B xauecTBe OCHOBHBIX
CPEIICTB U3MEPEHHI XapaKTEPUCTUK PA3IINYHBIX HAHOMATEPUATIOB.

3axnrouenue.

Jlaetcs o0oOIeHre TPONHICHHOTO MaTepHalia; paccMaTpUBaeTCs KaK MOJTy4YeHHBbIC 3HAHUS MOTYT
OBITH MPUMEHEHBI MTPU NPOBEACHUH HAYYHBIX UCCIIEJOBAHUM, UCTIBITAHUN OOBEKTOB Pa3INYHON MPUPOIbI, B
TOM YHCJIe U HAHOOOBEKTOB (KJIaccu(uKkaius, BBIOOP CPelICTB U3MEPEHH, pa3paboTKa METOIUK MOTY4YEHus,
IpOrpaMM U METOAMK UCHBITaHUI, BHIOOP METOAMK U3MEPEHHUSI, TOITOTOBKa HOPMAaTUBHOM TOKYMEHTALIUN ).

4 O0bem yueOHOH TMCUMIIHHBI.

.« O0BbeM TUCHHUIITTHHBI
Buna yueOHoii padoThI 3E AKag 1. | Actp..
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 0,88 32 24
Jlexuun 0,44 16 12
Jlabopartopusie pabots (JIP) 0,44 16 12
CamocrosiTesbHasi padoTa 2,11 76 57
KonTtakTHas camocrosiTenbHasi pabota 0,2 0,15
2,11

CamMOCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIIUHBI 75,8 56,85
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaNuA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«CucreMbl ynpaBjeHHsl B HAaHOMHKeHePU

1 Heab AMCUMILVIMHBI — 03HAKOMJICHHE OOYYarOIIUXCS CO CTPYKTYPOW, OCHOBHBIMH CBOWCTBAMH M
KIacCU(UKalMel CHCTeM aBTOMATHYECKOTO YIPaBIEHUS MPOIleCCaMU HA MaKpO-, MUKPO- U HaHOYPOBHE,
M3Yy4EeHHE METOJIOB aHAJIM3a U CUHTE3a TAKUX CUCTEM.

2 B pe3yabTaTe n3y4eHHs M CHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams clieayomUMU KOMIETCHIIMSIMU U HHANKATOPAMH UX JOCTHUKECHHUS:
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VK-2.2; [IK-2.1; [IK-2.2; I[IK-2.3.

3namo:

— OCHOBBI TEOPUHU YIIPABICHUS;

— METObl U CPEICTBA KOHTPOJISI OCHOBHBIX MapaMeTPOB 0OBEKTOB YIPABIEHUS Ha MAKpO-, MUKPO- U
HaHOYPOBHE;

— KJaccU(PUKAIUI0 CHCTEM aBTOMATUYECKOTO YIPABICHHUS, UX OCHOBHBIE 3JIEMEHTHI U MPHUHIIMUIIBI
IOCTPOCHUSI,

— OCHOBHBIE 3aKOHBI YIIPABIICHUS;

— 0COOEHHOCTH yNpaBJIEHUS MPOI[ECCAaMU HAa HAHOYPOBHE;

— crocoObI HAHECEHUS! YIPABISIONINX BO3ICHCTBII Ha HAHOPA3MEPHBIE OOBEKTHI.

Ymemn:

— HKCIIEPUMEHTAILHO U AHATUTUYECKU OMPENENsATh CTATUUECKHE U JUHAMUYECKUE XapaKTEPUCTUKU
00BEKTOB YIpaBJICHUS, B TOM YHCIIe, HA HAHOYPOBHE;

— BBIOMPATH PAIIOHATBHYIO CTPYKTYPY CUCTEMBI YIIPABJICHUS,

— aHANIM3UPOBATh ABTOMATHYECKHE CHUCTEMBbl PETYIHMPOBAHMS C TOUKHU 3PEHHUS UX YCTOWYMBOCTU U
OCHOBHBIX TTOKa3aTeliel KauecTBa peryJIupoBaHusl.

Braoemn:

— METOJIaMH  YIPABJICHUS] XUMHUKO-TEXHOJIOTMYECKUMHU TMPOLECCaMd U METOJaMU PEryJIUpOBaHUS
napaMeTpoB 0OBEKTOB yIPaBICHUS;

— METOJaMH aHaJIN3a XUMHUKO-TEXHOJIOTHYECKOT0 MpoIlecca Kak 00BhEKTa YIPaBICHHUS,

— METOJaMH pacueTa OJHOKOHTYPHBIX U MHOTOKOHTYPHBIX aBTOMAaTUYECKUX CUCTEM PETYJIUPOBAHNUS;

— CpEJICTBAMH MOJIETTUPOBAHUS CUCTEM YTIPABIICHUS.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Beeoenue. llenu n 3amaun nucuutuimHbl. KpaTkuil ICTOpHYECKUN OYEPK CO3JaHUSI aBTOMATHYECKHIX
CUCTEM PETYJIUPOBAHMUSL.

Paszoen 1. Ocnosnvle nonamus u onpeoenenus 6 001ACMU YAPAGLEHUL XUMUKO-MEXHON02ULEeCKUMU
npoyeccamu.

1.1. OcHOBHBIE TEPMHHBI U OIIPEIEICHMUSL.

1.2. Uepapxuyeckasi CTpyKTypa CUCTEM YNPABICHUS XUMUYECKUMU MPEAIPUATUIMU.

1.3. Knaccudukanus cucrem ynpasienus X TII.

1.4. KauecTBO, OBICTPOJICHCTBUE  YCTOMYMBOCTh CHCTEM aBTOMaTH4eCcKoro perynupoBanus (ACP).

1.5. Dransl ananu3a u cunreza ACP.

1.6. ITosunmmonurie ACP.

1.7. IIpobnema HaOIIOAAEMOCTH M YIIPABISIEMOCTH IIPOIIECCOB HA HAHOYPOBHE.

Paszoen 2. Jluneiinvie cucmemvl asmomamuyeckozo pe2ynrupoganus. OcCHO8bI MamemamuieckKo2o
onucanusl.

2.1. Ctatuyeckre U TMHAMUYECKUE XapaKTepUCTUKH 3JieMeHTOB ACP.

2.2. Tunossie 3BeHbst ACP.

2.3. IIpeobpazoBanue Jlamnaca. [lepenarounsie GyHKIMHU d51eMeHTapHBIX 3BeHbeB ACP.

2.4. YacToTHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX 3BeHbeB ACP.

2.5. TunoBele 3aKOHBI PETYIUPOBAHUS.

Pa3zoen 3. Ananuz pabomut oonoxkoumypnou ACP.

3.1. YcroiunBocts ACP.

3.2. Pacuer napametpoB HacTpoiiku ACP.

Paszoen 4. Memoowi nosviuwenus kavecmea pe2yiuposanusi XUMUKO-MEXHON0SUYECKUX NPOYeCcCo8.

4.1. KackagHble CUCTEMBI aBTOMAaTUYECKOTO PETYIMPOBAHUS.

4.2. KoMOMHUPOBaHHBIC M CBSI3AHHBIC CHCTEMBI aBTOMAaTHYECKOTO PETYIMPOBAHUS.

Pa3zoen 5. Ynpasnenue npoyeccamu na HanoyposHe.

5.1. OcoOeHHOCTH TTOTYYCHUS XapaKTEPUCTHK HAHOPAa3MEPHBIX OOBEKTOB YITpaBJICHUSI.

5.2. CriocoObl HaHECEHHUS YIPABISIONINX BO31CHCTBHIA.

5.3. Knaccudukanus UCIOTHUTEIBHBIX YCTPOUCTB.

5.4. Ilpumepbl ympaBjieHUsT MpPOLECCaMU Ha HAHOYPOBHE: HAHOMO3UIMOHUPOBAHHE, IPOLIECCHI
caMocOOpKH, HAaHO(DITIOWTHBIEC KaHAJIBI.

4 O0bem yueOHOH TUCUMILIUHBI.
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. O0beM THCHHMTLIHHBI

Buna yueOHoii padoThI 3E AKag 1. | Actp.d.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,32 48 36
Jlexuun 0,44 16 12
[Ipaktuueckue 3austus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) 0,44 16 12
CamocrosiTesbHasi padoTa 1,68 60 45
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI 1,68 60 45
Bua koHTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bug uTOroBoro KOHTpoJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«MeTtoabl KHOEPHETUKH B HAHOUHKEHEPHUI»

1 Henab AUCHMIJIMHBI — U3JI0KUTh METOJIOJIOTHIO U AJITOPUTMBI ONTUMHU3ALIMHU MIPOLIECCOB B 3a/1ayax
JUIsE HAHOMHKEHEPUM U SKCIIEPUMEHTAIbHBIX HCCIEAOBAHUM, MHTEPIPETAlUMU MOIYYEHHBIX PE3yJbTaTOB
ONTUMM3AIMK M OOYYUTh CTYICHTOB HaBBIKAM MPAKTUYECKOW pPAaOOTHI IO ONTUMHU3AIMH CIIOKHBIX
HAHOTIPOIIECCOB, METOAAM OOpabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX W IUIAHUPOBAHMS SKCTPEMalIbHBIX
HKCIIEPUMEHTOB.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Obaaoame CeNyOMUMA KOMIETSHIIMSIMA U WHIAUKATOPAMH UX JOCTUKCHUS:

VK-2.2; VK-2.3; IIK-2.2; I[IK-2.3; IIK-3.3.

3namu:

— METObl ONITUMHU3AIINY B HAHOMHKEHEPHH;

— COBPEMEHHBIE aJITOPUTMBI TUCTIEPCUOHHOTO, KOPPETISLUOHHOTO U PETPECCUOHHOTO aHAJIU30B;

— IJIaHbI SKCTIEPUMEHTA ISl PEIICHUS 3a/1a4 ONTUMHU3AIUH.

Ymemy:

— BBIOpATh METO/1 ONITUMHU3AIIMH CIIOKHBIX MPOIIECCOB, a/IeKBATHBIA MOCTAaHOBKE 3a/1a4H;

— BBIOpPAaTh COOTBETCTBYIONIYIO IMOCTAHOBKE 3aJlayl CTPATETUIO0 MPH IKCIEPHUMEHTAIHLHOM IOHMCKE
ONTUMAJIbHBIX YCIOBU;

— BBIOPATH IJIaH SKCIIEPUMEHTA [Tl PEIICHUS 3819 ONTUMH3AIUH.

Braoemy:

— METOJIaMH ONTUMM3ALMU B HAHOWHKEHEPUU U ONTHUMHU3ALNU SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUN
B 00J1aCTH HAHOWHKEHEPHH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

OCHOBHbIE TOHSTHS U ONPEICICHHUS.

Pazoen 1. Ocnosnvie xapakmepucmuxu cayyaunvix eeauvun (CB). Onpedenenue napamempos
@yHKYyuU pacnpeodenenus.

1.1. OcHoBHbie xapakTepuctuku CB. CBoiicTBa MaTeMaTHYECKOrO OXUIAHUS W JIUCIEPCHUHU.
PaBHOMEpHOE ¥ HOpMATILHOE pacTpeesieHus. 3agaya 00 aOCOTIOTHOM OTKIOHEHUH.

1.2. 'enepanpHas COBOKYIHOCTh M CiIy4aifHass BbIOOpKa. MeToJ MakKCHMaJIbHOTO IPaBIONOA00uS.
OueHku.

1.3. Knaccuduxkanus ommbok uzmepenus. OnpeaeneHne TUCIepcuu Mo TEKYIUM U3MEPEHUSM.

1.4. JloBepuTenbHble HMHTEPBAJIBI M JIOBEPUTEIbHAsT BEPOSITHOCTh. CTAaTUCTUYECKUE TUIOTE3bI.
IIpoBepka OTHOPOAHOCTH PE3YIBTATOB H3MEPEHUH.

Paszoen 2. Memooul KoppensiyuuonHo2o u pecpeccuonto2o aHaiu3os.

2.1. Meton koppensiuonHoro ananusa. KoadduimenTsr koppesiun.

2.2. IlpubnmxeHHas perpeccus. MeTo1 HauMEHBIINX KBaIpaToB. PerpecCuoHHbIN aHamu3.
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2.3. Meroa MHO>KECTBEHHOM KOpPEISLIUY.

Pazoen 3. Memoouwl nianuposanus sxcnepumenma.

3.1. OcHOBHBIC TTOHATHS TEOPUHU TUTAHUPOBAHMS dKcTiepuMeHTa. [10THBI aKkTOPHBINA SKCIIEPUMEHT.

3.2. JIpoOHbIN (haKTOPHBIN IKCIIEPUMEHT.

3.3. OnTuMu3aIust METOI0M KPyTOro BOCXO0KICHHS 10 OBEPXHOCTU OTKIIMKA.

3.4. Komno3uimonHele 1jaHbl 2-ro mnopsiaka bokca-Ywuicona. OpToroHalibHbIE IUTaHBI BTOPOTO
MOpsI/IKA.

3.5. PorarabenbHble TUIaHBI BTOpOTO Mopsiaka bokca-Xantepa.

Pa3zoen 4. Ocobennocmu onmumuzayuu npoyeccos OJisk HAaHOUHMCEHepUU 8 XUMUU, (apmayesmuke u
buomexHono2uuU.

4.1. Knaccuduxarnus nporeccoB Jyisi HAHOUHXKEHEPUU B XUMHUHU, (papMmalieBTUKE U OMOTEXHOJOTHH.
XapakTepucTruKa napamMeTpoB CUCTEM, MAaTEMAaTUYECKHE MOJIETIN U UX POJIb B PEIICHUH 3a]1a4 ONTUMU3ALUU.

4.2. OxoHomuueckass  d(PPEKTHBHOCTH  TEXHOJOTMYECKHMX  TPOIECCOB. Buael  Kputepues
ONTUMAIBHOCTH.

Pazoen 5. Ananumuueckue memoowvl onmumuzayuu.

5.1. MeToibl onITUMH3ALMK, OCHOBaHHBIE HA KJIACCHYECKOM MAaTeMAaTHUYE€CKOM aHAJIU3E.

5.2. YcnoBHbIN 3KCTpeMyM. MeTo1 HeonpeIeIeHHbIX MHOXKUTENeH Jlarpanxa.

Pasoen 6. Memoowvl mamemamuuecko2o npocpammuposanus.

6.1. MeToa reoMeTpruYEeCcKOro mporpaMMHUpPOBaHUS.

6.2. MeTron TMHEMHOTO IPOrPaMMHUPOBAHUS.

6.3. Metoa TMHAMUYECKOTO TPOrPaMMHUPOBAHUS.

4 O0bem yueOHOH TMCUMIIHHBI.

N O0beM TMCUMIIHHBI
Bun yueOHo# padoThI 3E Axag v, | Actp.u.

O01mas Tpya10eMKOCTh AU CIUNJIHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS: 1,78 64 48

B TOM 4HcJje B popMe NPaKTHYeCKOI MOATOTOBKH 0,22 8 6
Jleknun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24

B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKU 0,22 8 6
CamocTosiTesibHasi padoTa 2,22 80 60
KonTakTHas camoctositennbHas paboTa 0,4 0,3
2,22

CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 79,6 597
Bua uTOroBoro KOHTpoJIf: 3a4éT Cc omeHkKoM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IKcnepuUMeHTAIbHbIE MeTOAbI HCC/IeIOBAHUS U MO/IeJINPOBAHME TPOIECCOB XUMMYECKOI
TeXHOJIOTUM, (pAPMALEBTUKH U OMOTEXHOJIOTHI»

1 leap AMCHMIVIMHBI — HAYYWUTh CHymiateiaed CTaBUTh (U3UKO-XMMUYECKHH HKCIEPUMEHT,
00pabaTbIBaTh Pe3yabTaThl SKCIIEPUMEHTA, COCTABIATh MAaTEMAaTHUECKOE OIMCAHUE, 3aIUChIBATH AJITOPUTMBI
pelIeHNs BOZHUKAOIIMX 3a7ja4 U peaIn30BbIBaTh UX Ha OBM.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIMIACH 10JIKEH:

Obnadamye cleayOMUMI KOMIIETEHIIMAMU ¥ UHIMKATOPAMH UX JTOCTHKECHUS:

Komnemenyuu

1IK-2.1; TIK-2.2; IIK-2.3.

3namo:

— OIpeieNIeHue, CTPYKTYpy M OJOYHBIA NMPUHIUI TOCTPOCHUS MaTEeMAaTUYECKUX MOJEINICH; ITarlbl
MaTEMaTHYeCKOro0 MOJICIMPOBAHUS; B3aUMOCBA3b (PU3MUECKOr0 U MaTEMaTUYECKOI0 MOJIETUPOBaHMS;

— MaTeMaTHYeCKUEe MOJEIH MpPOIECCOB aOCOpOIUM, pPEKTU(UKAUN, HKCTPAKLUH, CYIIKH,
TEII000MEHa, KPUCTAJUIN3ALIUH, aJITOPUTMBI pacueTa BhIIIeyKa3aHHbBIX IPOLIECCOB.

Ymemn:

— IIOCTaBUTh W MPOBECTH (PU3MKO-XUMHUYECKUH OSKCIEPUMEHT [0 HCCIEJI0BaHUIO CBOMICTB

116



MaTepHaJIOB U BEILIECTB;

— pelaTh 3aJ]a4l COCTABIICHUSI MaTEMaTUYECKOTO OMKCaHUsl 00BEKTa UCCIEIOBAHNUS;

— CpaBHHUBaTh pE3YJbTAThl pPEATbHBIX HSKCIEPUMEHTAIBHBIX HCCIEIOBAHUN C pe3yjibTaTaMu
YHCIIEHHOTO 3KCIIEpUMEHTA U JIeJIaTh BBIBOIBL;

— pemiaTh 3ala4dl COCTaBICHHUS MATEMATHYECKOTO ONHCAHHsS, BBIOMPATh METOJA  PEIICHHS
c(hOopMyJIMPOBAaHHON CUCTEMbl YPaBHEHUH, yCTaHABINBATh a/IeKBaTHOCTh MaTEMaTHUYECKON MOJIETH O0BEKTY
MCCJIEI0BAHMS, pEeLIaTh 33/1a4i ONTHUMHU3ALNU U POSKTUPOBAHUS XMUMHUKO-TEXHOJOTUYECKUX MTPOLIECCOB.

Braoemy:

— QHAIUTUYECKUM, OMIUPUYECKUM U HOMIHPUKO-aHATUTHYECKHMM  METOJaMU  COCTaBJICHHS
MaTEMaTUYECKOro OMUCAHNUS;

— MeTOoJlaMU HAeHTU(UKAINY [TapaMETPOB MaTEMaTHYECKUX MOJIETIEH;

— QIrOpUTMaMHU pacdeTa OCHOBHBIX TEIUIO-, MAacCOOOMEHHBIX IIPOLIECCOB B MPOBEPOYHON W
MPOEKTHOI MOCTaHOBKAaX 3a/1a4yH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Hccneoosanue ceoticmé 00bekmos — QU3UKO-XUMUYECKUM — IKCNEPUMEHMOM U
Mamemamuyeckum MoOeauposaHueMm.

1.1. O3HaKoMmIIeHHE C HKCHEPUMEHTAIbHBIMU YCTAHOBKAMH JUIS IPOBEICHUS (PU3MKO-XUMHUYECKOTO
HKCIIEPUMEHTA.

1.2. MaremaTiueckoe MOJEIUPOBAHUE KAaK OCHOBA CHCTEMHOI'O aHAJIU3a MPOILECCOB XUMHUYECKOM
TEXHOJIOTHH, HepTexuMuu u OmorexHonoruu. Kiaccudukamuss mMareMaTHYeCKHX MOJENel, B3aUMOCBS3b
MaTeMaTUYeCKUX U PU3NUECKUX MOJIETICH.

1.3. CTpyKkTypa MareMaTu4ecKoro OMHMCAHUS MPOIECCOB XMMHUYECKON TEXHOJIOTHH, HEPTEXUMUU H
OMOTEXHOJIOTHH. YpaBHEHUS, 0TOOpakarollie OCHOBHBIE 3aKOHBI COXPaHEHUSI MacChl, SHEPTHH U UMITYJIbCa,
yCIJIOBHS paBHOBecHs. JlOMyIIeHUsI M OTpaHUYCHHUS.

Pazoen 2. Memoo mamemamuuecko2o mMoOenupoeaHus npu usy4eHuu XUMUKO-MeXHOI02UYeCKUX
npoyeccos.

2.1. Drampl MaTeMaTHYECKOTO MOJICTUPOBaHUsS. BIIOYHBIA MPUHIUIT pa3paOOTKU MaTEMaTHYECKHX
MOJETEN.

2.2. Kputepuu yCTaHOBJICHHS aJ€KBAaTHOCTH MOJIENEH 00BEeKTaM XMMHUYECKON M He()TeXUMHUUECKOU
TEXHOJIOTHH, OMOTEXHOJIOTHH.

2.3. Metoap! uaeHTU(GUKAITIN TTapaMETPOB MaTEeMAaTHUYECKUX MOJIEIICH.

Pasoen 3. Dxcnepumenmanvhvie Memoowvl UCCIe008aHUA CMPYKMYPbl NOMOKOS8 8 ANNapamax.

3.1. DkcnepuMEHTAIbHBIE METO/IBI MCCIIEIOBAHUS CTPYKTYPhI IOTOKOB B anmnapaTtax. BHyTpeHHHe u
BHEITHHE (PYHKIIUU pacTpeeNIeHUs] TOTOKOB 0 BPEMEHH MPEObIBAHUSI.

3.2. MeToT MOMEHTOB JUIsl OMNpPENEICHUS] TOYEHYHBIX OIEHOK MapaMeTpOB MOJENIEH CTPYKTYPhI
MOTOKOB.

3.3. OnpeneneHrie Ha4YaJIbHBIX MOMEHTOB TUIOTHOCTH PACHpENENICHUs] Yepe3 MepelaTOuHYIo
GyHKIHIO 00BEKTA.

Paszoen 4. Mamemamuueckue mooenu cmpykmypvl HOMOKO8 8 annapamax.

4.1. Mogenu uaearbHOTO CMEIIEHUS, UI€aIbHOTO BRITECHEHMSI, stTueeqHast, Tupy3noHHas, sTueeTHAS
¢ oOpaTHBIMH TIOTOKAMH.

4.2. KoMOMHUPOBAaHHBIE MOJICNH, YYUTHIBAIONINE HAIMYUE B ammaparax 3aCTOMHBIX 30H, MOTOKOB
OaifmacupoBaHUs U PELUPKYIISIIIIH.

Paszoen 5. Oxcnepumenmanvhoe ucciredoganue u paspabomka Mamemamuyeckux mooenetl
npoyeccos.

DKCIIEpUMEHTAILHOE HUCCIIEJIOBAaHWE M pa3paboTKa MaTeMAaTHYECKUX MOJEIeH IPOIECCOB:
abcopOLuu, S3KCTPaKLMHU, CYIIKHM TBEPABIX BEUIECTB, MHOTOKOMIIOHEHTHOW pPEKTH(QHUKAIMU, MacCOBOMH
KPUCTAITM3AIMU U3 PACTBOPOB, TeriooOMeHa. KOHKpeTHbIe NpUMEphl HCCIECNOBAaHUS IPOIIECCOB B
anmaparax MepuoJIuYeckoro U HerpepbIiBHOTO JeicTBUsA. COOTHOIIEHUE (PU3NYECKOT0 U MaTeMaTH4YeCKOTro
MOJICIIUPOBAHUS.
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4 O0beM yueOHOH THCHUILINHBI

. O0BbeM TUCHUIITTHHBI
Bup yue6Hoii padoTbi 3F Axax 1. | Actp.i.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlabopartopusie pabots (JIP) 1,78 64 48
CamocTosiTesqibHasi padora 2,22 80 60
KonrtakTHas camocrosiTenbHasi pabota 0,4 0,3
2,22

CamMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIINHBI 79,6 597
Bua uTOroBoro KOHTpoJIs: 3a4éT c omeHkKoMi

AHHOTaNUA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«["eTeporeHHbIH KATAJIU3 U KATAJIUTHYECKHE MPOLECCHD)

1 Henp AUCHUIVIMHBI — HAy4YUTh CTYJIEHTOB TOHUMaTh (U3UKO-XUMUYECKYIO CYIIHOCTH
(dyHIaMEHTAIBHBIX OCHOB pa3lIMYHBIX TEOPUN KaTaln3a, METOIOJOTHMH  HampaBlIeHHOro moadopa u
IPUTOTOBJICHHUSI  KaTalu3aTOPOB, METOAAM OIpeAeieHHs] KaTaIUTUYECKOM AaKTUBHOCTH, MeETOJaM
WCCJICTOBAHMSI KATATUTUYECKUX MTPOIIECCOB U MMOCTPOCHHS UX MOJIEIICH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-2.1; [IK-2.2; IIK-2.3; [IK-3.3.

3namu:

— OCHOBHBIE MIOJIO’KEHHUS TEOPUI TeTEPOreHHOr0 KaTannsa;

— 3aKOHOMEPHOCTH TPOTEKaHUS KATAUTHYECKUX M aJCOPOIMOHHBIX MPOIECCOB B CHCTEMax ra3-
TBEP0E, KUIKOCTh-TBEPOE;

— METOBl MOCTPOCHUS KMHETUYECKUX MOJENed XUMUYECKUX peakinid, Mojaeneil aacopOInOHHBIX
IIPOLIECCOB Ha T€TEPOreHHBIX KaTalu3aTopax;

— METObI PEIICHHs YPaBHCHUI KMHETUKH XUMHUUYECKUX PEAKIUi U MojeNell TMHAMUKH aacopOruu
Ha DHEPreTUYECKU OJJHOPOJIHBIX U HEOJHOPOIHBIX TOBEPXHOCTSAX IeTEPOreHHBIX KaTaJn3aTOPOB, YPaBHEHU
KMHETUKH JIE3aKTUBAIIMY T€TEPOTeHHBIX KaTalIU3aTOPOB;

— METObl OCTPOCHUS U PEIlleHUs ypaBHEHUN MOJIEIM 3€pHa KaTajau3aTropa U pacyeTa (akTopoB
3¢ (HEKTUBHOCTHU €0 paboTHI;

— Hay4YHbIE OCHOBBI [10100pa U MPUTOTOBJICHUS KaTaJIu3aTOPOB;

— METObl U3MEPEHHS KaTATUTUICCKON aKTUBHOCTH;

— (U3MKO-XMMHUYECKHE CBOMICTBA KaTaJM3aTOPOB-METAIIIOB, MOJYIPOBOJHUKOB M JTUAJIEKTPUKOB U
MPHUPOY UX KaTATHTUYECKON aKTHBHOCTH;

— OCHOBHBIE KPYMHOTOHH@)KHbIE MPOU3BOJCTBA U IPOMBINUICHHBIE KaTaJlU3aTOphl MepepadoTKu
He(TH U Taza.

Ymems:

— onpenensiTh (U3UKO-XMMHUYECKHE CBOMCTBA TETEPOTEHHBIX KaTalM3aTOPOB U  OCHOBHBIC
XapaKTepUCTUKU UX aKTUBHOM MOBEPXHOCTH;

— OIPEAETATh KATATUTUYECKYIO aKTHBHOCTh T€TEPOTEHHBIX KAaTAIU3aTOPOB;

— OCYILIECTBJISATH HAIlPaBJICHHBIN MOA00p KAaTaJIU3aTOPOB JIJIsl MPOBEICHUS KOHKPETHBIX XUMHUYECKUX
peaKLuii;

— ONpeAeNsATh TUI MaTeMaTHYeCKONM MOJETH IOpPOBOM CTPYKTYphl 3€pHA KaTalu3aTropa, THII
TUHAMHYECKHX MOJIEIeH afcopOInu U U30TepM aIcopOInu;

— pemiath ypaBHEHHUS KUHETUKM XUMHUYECKHX pEakuuid W MOJAETH AMHAMUKH aacopOluu Ha
DHEPreTHYECKH  OJHOPOAHBIX W  HEOJHOPOAHBIX  IMOBEPXHOCTSIX  MMOBEPXHOCTAX  T'€TEPOTCHHBIX
KaTaJn3aTopOB;

— YHUCJICHHO PeliaTh YpaBHEHUS MOJIENIH 3epHA KaTallu3aTopa;

— OIICHUBAaTh KOHCTAaHThI CKOPOCTEH ancopOIMM, KOHCTAHTHI aJCOPOIMOHHO-IECOPOIIMOHHOTO
paBHOBecHs, KodpdurmenTs Auddy3uu, Ko3pPUIHEHTH MACCOOTAAYH JUIsl PEareHTOB;
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— OOBSCHATh (PU3UKO-XUMUYECKYIO CYIIHOCTh KATAIMTUYECKOTO JEHCTBUS KaTallU3aTOPOB —
METAJIJIOB, MOJIYIPOBOIHUKOB, TUJIEKTPHUKOB.

Braoemy:

— METOJaMH OINpeJIeICHUsI KaTaTMTUYECKONW aKTUBHOCTH;

— METOJIaMH HAIMPaBJICHHOTO M0100pa ¥ MPUTOTOBIICHUS KaTaIH3aTOPOB;

— OCHOBaMH TE€OPHUM KaTATUTUYECKOTO JEHCTBUS KaTalIU3aTOPOB - METAUIOB, IMOJYIPOBOJHUKOB,
JIU3JIEKTPUKOB;

— METOJIaMH TIOCTPOEHUS KHUHETHYECKUX MOJENE, MOJENeH 3epHa KaTaiauzaTopa W MoOJEieH
aacopOLMKM Ha DHEPreTUYeCKH OJHOPOAHBIX UM  HEOJHOPOJHBIX IOBEPXHOCTSX TIeTEepOreHHBIX
KaTaJlu3aToOpPOB;

— METOJIaMH PEIICHUSI YPaBHCHUN KMHETUYECKUX MOJEIICH, MOJIeNiel 3epHa KaTaiau3zaTopa, MOoJeeH
MIPOIIECCOB aCOPOIMH HA TE€TEPOTCHHBIX KATAIN3aTOPaX M OMPEICICHHS X TTapaMeTPOB;

— OCHOBaMH CTpAaTeruyl aHaiu3a, UCCIEIOBAHUS W MOJCIUPOBAHMS OCHOBHBIX KPYITHOTOHHAXKHBIX
npolieccoB B 00acTu nepepadboTku HeTH U rasa.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Beeoenue.

OO6mwme cBeleHNs O KaTtalu3e M KaTanu3aropax. Mcropus pa3Butus karannza. OU3NKO-XUMHAYECKAs
CYITHOCTh KaTayin3a. AKTUBHOCTh, CEJNEKTHBHOCTh U CTA0WIILHOCTh OJKCIUTyaTallMM KaTaliu3aTOPOB.
Kommnencanmonnsiii 3¢dexT B karanuse. HecTtanmoHapHBI KaTajau3 W €r0 pojib B MPOMBIIIJIEHHOCTH.
[IpomeInneHHbIe CTOCOOBI MPOU3BOACTBA KaTanu3aTopoB. CTaHOBIEHUE KaTATUTHUECKON HHAYCTpun. Poib
KaTajan3a M KaTajlu3aTopoB IIPHU OpraHU3alliy HOBBIX IMPOU3BOJICTB U MHTEHCU(UKAIINY JEHCTBYIOIINX.

Pazoen 1. @Qusuyeckas u xumuyeckas aocopoyus. Aocopoyus Ha sHepeemuyecKu 0OHOPOOHbIX U
HEe0OHOPOOHBIX NOBEPXHOCMAX KAMAIU3AMOpA.

1.1. ®usuueckass W XUMUYecKas ajacopOumsa. AjncopOuuss Ha DHEPreTHYECKH OJHOPOIHOU
MOBEPXHOCTH.

1.2. AncopOuust Ha DSHEPreTMYeCKH HEOAHOPOJHOM TMOBEpPXHOCTH. AJcopOuus ¢  ydeToM
OTTaJKWBAHHUA YacTHUILl B aICOPOUPOBAHHOM CIIO€.

1.3. Teopuss rpanmyHoro cjos. OOpa3oBaHHE 3apsSHKEHHOTO  aJCOPOIMOHHOTO  CIOSI  Ha
MOJIYTIPOBOIHUKAX PA3JIMYHOIO TUA.

Pasoen 2. Teopuu kamanuza, KuHemuxa MHO20CMAOUIHBIX KAMATUMUYECKUX PeAKYUIL.

2.1. Teopun Karammsa - TPOMEKYTOUHBIX COCIWHEHUM, MEpPEeCchImeHus] POrmHCKOTro, abCONMIOTHBIX
CKOpOCTEM peakuuii DipuHra, MyJbTUIUIETHAs TEOpHs KaTaiau3a banaHIuHa, KaTalIUTUYECKH AKTHUBHBIX
ancam6neit KoOozeBa, (opMupoBaHHS KaTAIMTHYECKH AaKTUBHON TIOBEPXHOCTH TIOJA BO3JIEHCTBHEM
pEaKUHOHHOM cpenbl bopeckona.

2.2. KuHeTuka CIOXKHBIX KaTaJUTHUYECKUX peakiui. [IpomMexyTouHble COETMHEHUSI B T€TEPOr€HHOM
Kataiau3e. JKCIIePUMEHTATbHBIC METOIbI U3YUCHHS XeMOCOPOIIMOHHOTO CIIOSI.

2.3. UucneHHble peUICHUS YPABHEHWN KUHETHUKU KaTaIUTUYECKUX PEaKIUi W MoJeNed TUHAMUKHU
azcopOILMy HA PHEPTETUYESCKU OJTHOPOIHBIX U HEOJHOPOIHBIX TOBEPXHOCTSAX IeTEPOTCHHBIX KaTaan3aTOPOB,
YpaBHEHUI KMHETUKH JI€3aKTUBAIIMH KaTaJIu3aTOPOB.

Paszoen 3. Ilpomviuinenuvie Kamaauzamopvl, ux mun, CcHOCoObI NPULOMOGIeHUs, 00aacmu
npUMeHeHUsl, Memoobl MOOEIUPOBAHUSL.

3.1. MeTo1bl IPUTOTOBIIEHUSI KATAIM3aTOPOB. AKTUBALIUS U JI€3aKTUBAIUS KaTalu3aTopoB. MeToabl
U3MEpPEHUs] KaTAIUTUYECKOM aKTHMBHOCTU. MeToAbl BBIABICHUS AOMUHHUpYIOIUX 3(dexToB (axTopos,
ONpEeNIETAIOMINX aKTUBHOCTD KaTainu3aropa. PaHxupoBaHue KaTalnu3aTOPOB M0 KATATUTUYECKON aKTUBHOCTH
C MCHIOJb30BaHHEM cTaTuCTHKK T2 XoTesIuHra.

3.2. OCHOBHBIE THIIBI KATalM3aTOPOB: KaTaIU3aTOPbI-METAIUIbI, KaTalU3aTOPBI-MOIYIPOBOAHUKH,
KaTaJIn3aTOPbI-TUIIEKTPUKH.

3.3. I'ereporeHHbIe TPOMBIIIUICHHBIE KaTAIM3aTOPhI: TEOPUS U METO/bl MOACIUPOBAaHUS. YHCIEHHbIE
METO/Ibl PeIlIeHUs] YpaBHEHU MoJIeNeil 3epHa KaTain3aTopa (KOHEYHO-Pa3HOCTHBIE U KOJIJIOKAIIHOHHBIE).

Pa3zoen 4. 'emepozenno-kamanumuyeckue npoyeccwl.

4.1. Karanus B mepepaboTKe MPUPOTHOTO Ta3a.

4.2. Karanu3s B nepepaboTke HePTH U Ta30KOHIEHCATA.

3axnrouenue.

119



OO030pHast JeKnus 1O OCHOBaM IMPOMBINIICHHOTO Karaiw3a W ero MPUMEHCHHI0 B XUMHUU H
XUMHYECKON TEXHOJIOTHH.
4 O0beM yueOHOH TUCHUILINHBI

Bua yuebHoii padorbI O0bem IMCHMIIIMHBI
3E Akaja. 4. | Actp.4.
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,44 16 12
[Ipaktnueckue 3austus (113) 0,89 32 24
Jlabopartopusie pabots (JIP) 0,44 16 12
CamocrosiTesbHast padora 2,22 80 60
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 79,6 59,7
Bua uToroBoro KOHTpoJIs: 3a4€T ¢ ONEeHKOoM

5.3 IncuunauHbI 4acTH, GOpMHUPYeMOil y4aCTHUKAMHU 00pa30BaTe/IbHBIX OTHOIICHHUI
(I CHUIUTHHBI 10 BHIOOPY)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«BbIYMCANTENbHBIH IKCIIEPUMEHT B 3212a4aX HAHOWHKEHEePUI)

1 Heab JUCUMMIMHBI — U3YYUTHh METOJBI ¥ IPUEMBI MIPOBEICHUS BBIUUCIUTEILHOTO YKCIIEPUMEHTA
HA MaTeMaTUYECKUX MOJEISAX KOHKPETHBIX TEXHOJIOTUN MOy4YeHUsI HAHOMATEpPHUAaJIOB.

2 B pe3yabTaTe H3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams cliefyOmUMU KOMIETESHIIMSIMA U UHAUKATOPaAMH UX JOCTUKECHHUS:

IIK-2.3; [IK-3.2; [IK-3.4.

3nams:

— MeToAbl TEPMOJAMHAMUKM M MaTEMaTHYECKOro MOJICIMPOBAHUS MPOIECCOB XMMHUYECKOTO
MPEeBpAICHIS U TETII000MEHa;

— OCHOBHBIE QJITOPUTMBI M METOAbl YHCIEHHOTO pEUICHUS MaTeMaTUYeCKUX U XHUMHKO-
TEXHOJIOTHYECKHX 3a]1a4;

—MeTonbl paboTel B Bu3yanbHOW cpene Borland Delphi B omepammonHoit cucreme Microsoft
Windows;

— MeTOo 1Bl paboThI B mporpamMmmuoi cpeae ChemCad.

Ymemn:

— opMynUPOBATH 33]a4H BHIYMCIUTEIBHOIO SKCIIEPUMEHTA B 001aCTH HAHOMHKEHEPHH;

— CTPOUTH aBTOMAaTH3MpOBaHHBIE pacuéTHble Moaynu B cpene Borland Delphi ans umcnennoro
pelieHus 3a1ay;

— WCTIOJIh30BaTh YMCIICHHBIE METO/IBI IJIsl pEUIeHUS 3a7a4d B 0071acTH HAHOMHKEHEPHH;

— CTpOUTH aBTOMAaTH3WpOBaHHbIe Moaynu B Excel mns peanuzanmum marematudeckux Mozeneit
IPOIIECCOB B HAHOWH)KEHEPUH.

Braoemn:

— HaBblkamu paboTsl B Excel m ChemCad ¢ nenpio peanus3anuy aBTOMaTH3UPOBAHHBIX PACUETHBIX
MOJYJIEH;

— METOJaMH YUCJICHHOTO PEIICHHs] MaTeMaTHYEeCKIX 3314 U 33]1aY;

— METOJIaMH PEIICHUSI CUCTEM HEJTMHEWHBIX YPaBHEHUHN U HEOIPECICHHBIX MHOXUTENEH Jlarpanxa;

— HaBBIKAMH pacyueTa dKCEPreTUIeCKOro KPUTEPHUSI.

3 Kpartkoe cogep:xanue JUCUMILIHHbBI

Pasoen 1. Ilocmanoska 3a0ayu 8b14UCIUMENLHO20 IKCNEPUMEHMA 8 HAHOUHICEHEPUU.

1.1. 3aganue oOBEKTa HCCIENOBaHUS B HAHOMH)XCHEPUHU, BapbUPYEMBIX MapaMeTpoOB, TOMOJIOTHH
00BeKTA.
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1.2. Kputepuii B 3aauax HAHOMHXXCHEPUH JJIS IeNiell SHEPro- U pecypcocOepekeHusl U METOAMKA
€ro OLIEHKH.

1.3. 'pajguueckoe  mpencTaBieHHE pe3ydbTaTOB  aHAIMW3a TEXHOJIOTMYECKUX OOBEKTOB B
HAaHOUHKEHEPUU.

Paszoen 2. Mamemamuueckoe mooenupoganue mexHoio2u4ecKux 00beKmos 8 HAaHOUHICEHEPULL.

2.1. MonenupoBaHUe CUCTEMBI C PEAKTOPOM MOJYYEHUS HAHOAUCIEPCHBIX MaTEPUAJIOB.

2.2. MoaenupoBaHue TermioooMeHa ¢ ¢a3oBbIM U 6e3 (pa3oBOro mepexoaa B CUCTEMaxX ¢ PEaKTOPOM
MOJIyYEHUs] HAHOIMCIIEPCHBIX MaTEPHUAJIOB.

Pa3zoen 3. Ananuz mexnonocuueckux peweHull 8 HAaHOUHIICEHEPULL.

3.1. MozpenupoBaHue M  pacueT TEXHOJOTMYECKOW CHUCTEMBI C PEaKTOPOM  IOJIy4EHHS
HaHOAMCIEPCHBIX MaTepuasioB B mporpammuoii cpene ChemCad (kommbroTepHsiii kimace Xem-Kan
YHUBEPCUTETA).

3.2. MonenupoBaHMEe M pacueT KpPUTEPUS DHEPro- U PECypcocOEpekeHHMsi B 3aaadax
HAaHOUHKEHEPHUH.

4 O0beM yueOHO# JUCHHUIIJIMHBI

Bup yue6Hoii padoThi 315) 61’eMAI:<I;c;T:.m"§lc’ITp.q.

O01mas Tpy10eMKOCTh TUCIHUIIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocrosiTesbHasi padora 1,67 60 45
KoHnrtakTHas camocrosTenbHas pabora 167 0,2 0,15
CaMocCTOsITENbHOE U3YUYEHUE PA3AEIOB IUCLIUIIIMHBI ' 59,8 44,85
Bua uTOoroBoro KOHTpoJIs: 3auér

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«SI3bIKH M cpeibl NPOrPaAMMMPOBAHUS

1 Henb AUCHMIUIMHBI — TMOJYYEHHUE CTYJEHTAMU 3HAHUM O CYIIECTBYIOLIUX HHTETPUPOBAHHBIX
cpenax pa3pabOTKH MPOTPaMMHBIX MPUIIOKEHUI M HaBBIKOB CAMOCTOSATEIbHOM pa3pabOTKU MPOTrpaMMHBIX
MPOJIYKTOB C UCIOJIb30BAHUEM 3TUX CPE/I.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Ob1aoams CIeNYIOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

1IK-2.3; TIK-3.2; IIK-3.4.

3namu:

— OCHOBHBIE 3Talbl 3BOJIIOIHMH SI3BIKOB MPOTPAMMHUPOBAHUS, TEHIECHIUH DPA3BUTHS COBPEMEHHBIX
SI3BIKOB U CpeJl MPOrpaMMUPOBAHUS;

— MpaBUjIa IOCTPOEHHUS OJIOK-CXEM aJlfOPUTMOB B COOTBETCTBUU C JACHCTBYIOIIMMU CTaHAAPTaAMHU U
HOPMAaTHUBHO-METOIUYECKUMH TOKYMEHTAMU;

— 3TaIlbl )KU3HEHHOTO IUKJIa TPOrPAMMHOT0 00ECIICUEHHS.

Ymemy:

— MPOEKTUPOBATh rpadudeckuii HHTepdeiic noab30BaTelNs MPOrPaMMHOTO MPUIIOKEHUS;

— ONITUMHU3HUPOBATH MPOTPAMMHEIHN KOJI C TeNbI0 (D (PEKTUBHOI OpraHU3aIuU MPOTPAMMBI.

Braoemy:

— OCHOBHBIMH  TIpolleAypaMu, (QYHKIHSIMH W ONEpaTopaMH  S3bIKa  MPOTPaAMMHUPOBAHUS
WHTETPUPOBAHHOMN CPe/bl pa3pabOoTKK MPUIIOKECHHI;

— HaBbIKAMHM  pEIIEHUsS  MPUKIAJHBIX  3aJa4  MNPOrpaMMHPOBAHHUS  C  HUCIHOJIb30BAaHUEM
MHTETPUPOBAHHBIX CpeJ] pa3pabOTKU MPHUIIOKEHUH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Obwue ceedenusi o A3vIkax u cpedax NPocpamMMupoO8anus U paspabomke npocpamMmHbIX
NPUNOIHCEHUU.

1.1. DBontOLMS A3BIKOB U CPEJl MPOTPAMMHUPOBAHHS.
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MamuHHBIA  S3bIK, S3BIKM HHM3KOTO M BBICOKOIO YypoBHeH. COBpEMEHHbBIE S3BIKM M CpENbI
IPOrPaMMUPOBAHUSA: S3bIKU JUIsI OBICTPON pa3pabOTKU MPUIIOKEHUHM, S3BIKM M Cpebl CIEHUaIbHOro
Ha3HA4YCHMUSI.

1.2. AnropuTMu3anys OporpaMmm 1 Npoueayp.

[TpuHIMOBl pa3pabOTKU aNrOPpUTMOB IMporpamm U mporenyp. llpaBuna odopmiieHus 050K-cxem
ITOPUTMOB Ha OCHOBE JICHCTBYIOIUX CTaHIAPTOB U HOPMATHBHO-METOAMUECKUX JTOKYMEHTOB.

1.3. Dransl )KU3HEHHOTO ITUKJIa IPOTPAMMHOTO 00ecrieueHMs!.

[uxnsl pa3pabOTKH, COMPOBOXKIACHHS U OOHOBIICHUS MPOTPAMMHOTO O0SCIICUEHUSI: ITAIIbI, TPOOIEMBI
U TIPOTUBOPEUHS MEXKAY Pa3pabOTUYMKOM U MOJIb30BATEIEM MPOTPAMMHOI0 00ECTICUeHHUS.

1.4. IIpoexTrpoBanus UHTEpdeiica Moab30BaATEIS.

[lonstuss rpaduyeckoro M APYKECTBEHHOTO IOJb30BaTeN0 HHTepdeiica. OCHOBHBIE 3JEMEHTHI
untepdeiica. Ctannaptel uHTEpdeiica windows-npuaoxKeHuH.

1.5. OnTuMu3anus IporpaMMHOr0 KoJa.

OCHOBHBIC HampaBJICHHUA ONTHMM3AIMK IPOrPAaMMHOTO Kozaa. I[IpoGieMbl CKOpOCTH pPabOTHI
MPOrpaMMbl, KOMITAKTHOCTH MPOTPAMMHOI0 KOJa, (YHKIMOHAIBHOCTH M YAOOCTBA ISl MOJB30BATEIS.
Crioco0bI TOCTHKEHUST ONTUMAIIBHOCTH IMTPOrPAMMHOTO KOJIa.

Pazoen 2. Hnmezpuposannas cpeda pazpabomixu npuiodceHuil.

2.1. OCHOBHBIE HHCTPYMEHTHI pa3paboTuuKa.

[Tamutpa kommonentoB. MucnekTop 00bekTOB. [IpoekTupoBunk Gopmel. PemakTop mporpaMMHOTo
KoJa.

2.2. OCHOBHBIE KOMITOHEHTHI.

OcHOBHbIE BH3yaJbHbIE KOMIIOHEHTHI, MX CBOMCTBa M METOJbI: (OPMBI, IMAHENIH, pa3AeTUTENH,
MOJIKUCH, TIOJISl PEIaKTUPOBaHUs (BBOIa), TEKCTOBBIE IMOJISA, BHINIAAAIOIINE CIIUCKH, OMIUU U IPYIIbI OMIIHA,
KHOTKH, TaOmuipl. KOMIOHEHT Juis MpeincTaBieHHs JAaHHBIX B TpaduueckoM Buae. KoMIOHEHTHI 1is
paboThI ¢ IpUIIO’KEHUEM U 3KpaHoM. HeBu3yanbHbIe AUATOTOBbIE KOMIIOHEHTHI.

2.3. SI3bIK IpOrpaMMHUPOBAHHUS CPEIBI.

Onucanne TNEepeMEHHBIX, MAacCHUBOB, 3allMCel, MHOXXECTB, KOHCTaHT, METOK. ba3oBble THIIbI
nepeMeHHbIX. OOBSBICHHE HOBBIX THIIOB NEpEeMEHHbIX. [700aJbHBIE W JIOKAJbHBIE MEPEMEHHBIE.
[Ipouenypsl u GyHKIIUU, OTIpenessieMbie moib3oBarenaeM. Co3/1aHre HOBBIX MOYyJIEH Mporeayp U (pyHKITHI.
OmnepaTopbl M1 KOMaH/Ibl YIIPAaBJICHHS X0I0M BBIIIOJHEHUS Mporpammel. [Ipoueayps! 1 GyHKIUU 17151 pabOTHI
C MaccHMBaMU U TEKCTOBbIMU (paitmamu. MaTtematuueckue npouenypsl U GyHkiuu. Onepamnun co CTpOKamH.
B3anmMubie npeoOpa3oBaHus CTpOK U uyncen. Mcrnonb30Banue 1uanoroBbix (yHKIIUHA.

Paszoen 3. Pewenue npukiaouvix 3a0a4 npocpammuposansl.

3.1. Pemenue 3a1a4 Ha 3aKpeIIeHUE HABBIKOB paObOTHI C OCHOBHBIMU KOMITOHEHTaMH.

3ajaun Ha IPOEKTUpOBaHUE UHTEpdeiica. M3ydeHne CBOMCTB M METOIOB PabOThI ¢ KOMIIOHEHTAMH.

3.2. Pemienue 3a1a4 Ha 3aKpeIICHUE HABBIKOB pabOTHI C OCHOBHBIMH MPOLIEAYPAMHU U (DYHKIHSIMH.

3anaun, TpeOyroUe B3aUMHOTO MPeoOpa3oBaHusl CTPOKOBBIX M YMCIOBBIX MepeMeHHbIX. Paborta co
CTaTMYECKUMHU U JUHAMUYECKUMU MacCUBaMH.

3.3. Pemenue 3a1a4 Ha 3aKperyiecHHe HAaBBIKOB paOOTHI C (aiiiamu.

UYrenue unpopmanuu u3 ¢aina u 3anuch B (aitn. CoxpaHeHue W 3arpy3ka HUCXOIHBIX JAaHHBIX B
MPUIIOKEHUSX.

3.4. PelieHue BBIYMCINTENBHBIX 3a/1a4.

3anaun, TpeOyole BRIMOIHEHUS MaTPUUHBIX onepanuii. BeraucnurensHble mpoueaypsl U GyHKIUH,
orpenenseMble moyib3oBaTeneM. [IpencTaBieHue pe3yabTaToB BBIUMCIECHUH B (opMme TaOiuL, AUarpaMMm H
rpaguKoB.

4 O0beM yueOHOH TUCHUILINHBI

Bup y4yeOHoii padoThl 315) 6LeMAI:<I;c;T:.m"§?Tp.q.
OO0masi TPy10€eMKOCTh 1M CHUTNITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 1,67 60 45
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KonTtakTHas camocrosiTenbHas pabota 167 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 598 44 85
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«HaHnouH:keHepUs B OMOTEXHOJIOTUMN»

1 Henp AMCUMIVIMHBI — U3YYEHHE OCHOBHBIX HAHOMHXKEHEPHBIX CTPYKTYp W MPHUHIUIIOB HX
OpTraHHU3aINH, MPUMEHSIONNXCS B OHOTEXHOJOTMH, O3HAKOMIJICHHE C MPUPOJHBIMA HAHOMAIIUHAMHU H
HAaHOMOTOpaMH, IPUHULIIIAMU CAMOOPTaHU3alMd U CaMOCOOPKHU KaK MPUPOAHBIX OMOJIOTMYECKUX CTPYKTYD,
Tak U OMO- U HAHOMATEPHAJIOB, OCHOBHBIMH MOJCISIMUA MaTeMaTH4eCKOH OMO(PHU3MKK W MPOrpaMMHBIMH
nakeTaMu JJIs MOJIETUPOBaHUSI OMOHAHOCTPYKTYD.

2 B pe3yabTaTe u3y4eHUs: TUCHUILINHBI 00YYAIOIIUIICS T0JIKeH:

Obaaoams cleayOmUMU KOMIETECHIIMSIMU U HHAUKATOPAMH UX JOCTUKCHUS:

IIK-1.2; TIK-1.4; IIK-1.7; [IK-2.1; [IK-2.2; IIK-2.3; [IK-3.3.

3namo:

— 0COOCHHOCTH CTPOEHUSI OMOTEHHBIX MOJICKYIT,

— KJaccu(UKaUi OCHOBHBIX MOJICJICH MaTeMaTHIeCKO ONO(U3UKH;

— BHJIbI B3aUMOJICICTBHI B MOJIEKYJIAX;

— 9BOJIIOLMOHHBIN ¥ MHKEHEPHBIH MOAXO0/AbI K CO3/IaHNI0 OMOHAHOMAIIINH;

— OCHOBHBIE TPOTPAMMHBIE CPENICTBA AJII MOJICTUPOBAHUSI OMOHAHOCTPYKTYD.

Ymemn:

— aHATM3UPOBATH CTPYKTYPY OMOIOTHUECKHUX MOJIEKYIL;

— Noa0MpaTh KWHETHMYECKHE 3aBHUCHUMOCTH Ha OCHOBAaHHMU 0a30BBIX MoOJeNiell MaTeMaTHu4ecKoi
O6nopu3nKN;

— OIpeeNATh MPUHIUIIBI CAMOAcCEMOIUPOBaHUS IS psiia OMOIOTMYECKUX CTPYKTYD;

— aHATM3UPOBATH CTPYKTYPY HEKOTOPHIX OEITKOB;

— OMHCHIBATh pabOTy HEKOTOPHIX OMOHAHOMAIITHH.

Braoemy:

— HaBBIKAMHM pacueTa Ha OCHOBaHHUH MOJeJiel MaTeMaTHuyecKo Onopu3nku;

— HaBBIKAMH OTHECEHHS BEIIIECTBA K KJIACCy OMOTCHHBIX MOJIEKYJI 110 CTPYKTYpHOU hopmyre;

— HaBBIKAMH MMOMCKA HHGOPMAIUH 1O CTPYKTYype OMOT€HHBIX MOJIEKYII.

3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Beeoenue.

OcHoBHble mTOHATUA U omnpenencHus. OCOOCHHOCTH U pa3nuuusi OHOHAHOTEXHOJOTHUH W
HaHoOMoTexHOJIOTMH. HaHOOMOTEXHOIOTHS B OMOTEXHOJIOTUH. Pa3Mepsl OMOJIOrHYeCKUX HAHOCTPYKTYP.

Pasoen 1. Cmpoenue buocenHvlx MOIEK)IL.

1.1. Bona. YrneBonsl. AMUHOKHCIOTEL. benku. JInnuael.

1.2. Hyk1enHOBBIE KUCIOTHI.

1.3. Bupycsl.

Pa3zoen 2. bazogvle modenu mamemamuueckou OUODUIUKU.

2.1. Monenu HeOrpaHUYEHHOTO M OTPAHUYEHHOTO POCTA.

2.2. Mojenu ¢ orpaHMYeHHUEM 110 CyOcTpary.

2.3. Konkypenius, oTO0p, MOJIEITN Ha OCHOBE KOHKYPEHTHBIX COOTHOIIICHUM.

2.4. Mogenp NpOTOYHOM KYJIbTYpPbl MUKPOOPTaHU3MOB.

Pazoen 3. Coz0anue npupoonuvlx buoHanocmpykmyp.

3.1. Mepapxudeckue cTpaTeruu Co31aHus MIPUPOIHBIX OMOCTPYKTYP.

3.2. ®opmMupoBaHUE CTAOMIBHBIX CTPYKTYP MPU OCIKOBOM (POJITUHTE.

3.3. Camoc60pKa NpUPOIHBIX OMOIOTHYECKUX CTPYKTYD.

3.4. IlpumeHeHne OMOHAHOMATEPHUATIOB.

Pa3zoen 4. buonanomawunbol.

buonanomamunel. Ilogxoapl k co3gaHuio OmoHaHoMamuH. [IpuMepbl NPUPOAHBIX HAHOMAIIWH.
OBOJIOIMOHHBIN ¥ WHXEHEPHBI TOIXOJBl K CO3JaHUI0 OWoHaHOMAmuH. [IpuMepsl TPHUPOIHBIX
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HAaHOMAIWH. DJHepreTuka OuoHaHoMaimuH. [loHsTHe OHMOHAHOMOTOPOB. bHoOTHYECKHWE HAHOABHUTATEIH:
KTYTUKHU ¥ PECHUYKH.

Pazoen 5. Ilpoepammmusie naxemvl 07 Mmodenuposanus — ouonanocmpykmyp. Ilonamue
ououngpopmamuxu.

O030p MPOrpPaMMHBIX CPEACTB ISl MOJSIMPOBAHUS OHMOHAHOCTPYKTYP. MeTOIbl MOJEKYISPHOM
nuHaMuku. KnetouHno-aBTomaTHbIN moaxo1. [lonstre OnonHndopmaTuky.

Saxnrouenue.

O06001IeHNe TPOMICHHOTO MaTepHaa.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM JUCHUTIINHBI

Bup yue6Hoii padoTbi 3F Axax 1. | Actp.i.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4ucJie B popMe NpaKTHYECKOH MOATOTOBKH 0,22 8 6
Jlexmun 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,22 8 6
CamocrosiTesbHasi padoTa 2,22 80 60
KonrtakTHas camocrosTenbHas pabora 0,4 0,3
2,22

CaMocCTOsITENbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI 79,6 59,7
Bua uToroBoro KOHTpoJIs: 3a4€T ¢ ONEeHKOM

AHHOTaNUA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«HaHnokaTaauTHyecKkue Npouecchbl 1 HAHOKATAIN3ATOPbD)

1 Heab AMCHMNJIMHBI — HW3yueHUE (DU3UKO-XUMHUYECKOW CYIIHOCTH MPOBEICHUS IPOILIECCOB Ha
HaHOKaTaJin3aTopax, CIOCOO0B HaIpaBJIEHHOTO MOA00pa HAHOKATAIM3aTOPOB M OCBOCHHE TEXHOJIOTHM
CO3/IaHUS BRICOKOPEHTA0CTHHBIX HAHOKATATUTUYECKUX MTPOIIECCOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-1.2; IIK-1.4; I[IK-1.7; IIK-2.1; IIK-2.2; IIK-2.3; IIK-3.3.

Buame:

— OCHOBHBIC THITHl HAHOKATAJIMW3aTOPOB, WX KIACCH(UKAIMIO M OCHOBHBIC (PU3UKO-XUMHUUYECKHE
CBOMCTBA;

— METO/Ibl TPUTOTOBJICHUSI HAHOKATAIN3aTOPOB PA3JIUYHBIX TUIIOB;

— OCHOBHBIEC METO/IbI HAITPABJIIEHHOTO MO00pa HAHOKATAIU3aTOPOB;

— OCHOBHBIE PEXKUMBI SKCILTyaTalliH, pEreHepalii U1 BOCCTAHOBJICHUS HAHOKATAIU3aTOPOB.

Ymemn:

— aHATM3UPOBATh U COOMPATh HAYYHYIO JUTEPATYPy C IENbI0 YCTAHOBJICHUS OCHOBHBIX TECHIICHIIUN
Pa3BUTHS XUMHUYECKONH HAHOWHYCTPHUH U Pa3pabOTKH MEPCIEKTUBHBIX HAHOKATAIU3aTOPOB;

— MPOBOJAUTH IUIAHUPOBAHUE HEMPEPHIBHOTO XUMHYECKOIO HSKCIEPUMEHTAa U  OCYIIECTBIISIThH
HATPaBIICHHBIN MOI00p HAa OCHOBE €r0 Pe3yJIbTaTOB HAHOKATATIH3aTOPOB;

— OTpeeNsITh OCHOBHBIE KOMIIOHEHThI HAHOKATaJIU3aTOPOB M CHOCOOBI WX TMPUTOTOBIICHHS,
oOecrieunBarONINe YBEIMYCHUE IIOKazareiae padoThl KATAIUTUYECKUX PEAKTOPOB IO AKTUBHOCTH H
CEIICKTUBHOCTH;

— OOBSICHUTh (DUBMKO-XMMHYECKHI CMBICTT TIOBBIIICHUS MPOU3BOJUTEILHOCTH IMpollecca MpHu
AKCIUTyaTallid HOBOTO HaHOKAaTalIu3aTopa;

— IPOBOJUTH aHAJIU3 PE3YJIHTATOB JUIMTEIILHON SKCIUTyaTallud HAHOKATAJIMU3aTOPOB U BO3MOXKHOCTEH
WX TMPOMBIIIEHHOTO UCIOJIb30BaHUS.

Bnaoemn:

— OCHOBHBIMH TIpHEMaMH M METOJaMH BBIOOpA OMNPEACICHHOTO Coco0a MPUTOTOBICHUS
HaHOKaTaJau3aTopa Ui 3aJaHHOM XUMHUYECKON PEAKIINY;

— cnoco0aMy  YCTAaHOBJIGHHSI THIIAa AKTUBHOTO IIEHTpa W BO3MOXXHOCTH TIPOTEKaHUS HA HEM
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ONPEJIETICHHBIX XUMUYECKUX PEAKIUN;

— METO/IaMH OIleHKH Kod(dunmenToB aud@dy3un pearecHTOB B MHUKPOTpaHyJe KaTaau3aropa,
KOHCTAHT PAaBHOBECHS aJICOPOIMHN M KOHCTAHT CKOPOCTEH afcopOIMy, KHHETUYECKUX KOHCTAaHT XUMUYIECKUX
pEeaKIuii;

— METOJIaMHM TUJIAHUPOBAHUSI HENPEPHIBHOTO JTUHAMUYECKOTO HKCIEPUMEHTa,  AUCKPUMHUHALINU
MOJEEeH, TPOBEPKH AaJEKBATHOCTH MOJENEH Uil 3aJlaHHOTO HAHOKaTajau3aTopa W 3aJaHHOM
KATAJIMTUYECKON PEaKLIUU.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Beeoenue.

Hanokaranu3: OCHOBHbBIE MOHATHUS W mHpencTaBieHus. KaramuTuyeckue CBONCTBa HAHOYACTHIL.
Pasmepubie a¢ddextst B karanuze. lccrienoBanus, mpoBoauMble B 00JacTH HaHOKataiuza. MeTozsl
MOJIy4eHUs: HaHo4YacTull. [IpuMepsl MPOMBIIIIIIEHHOTO UCIIOJIb30BaHUSI HAHOKATAIU3aTOPOB.

Pazoen 1. Aocopoyus MmHO20KOMNOHEHMHBIX CcucmeM U KUHEeMUKA XUMUYECKOU peakyuu Ha
HAHOKAMAIU3amopax.

AncopOuust 1 KHHETHKa MHOTOMAapIIPYTHBIX XUMUYECKUX peakluii Ha HaHOKaTaanu3aTopax. MeTo bl
OIICHKU HEM3BECTHBIX MapaMeTPOB MOAEINEH aAcopOny U KHHETUYECKUX MOJIeNIel XUMUYECKHUX PEeaKIuil Ha
HAaHOKAaTallM3aTopax MO pe3yjibTaTaM aJCOPOLMOHHBIX M KHHETHMYECKHUX JSKcmepuMeHToB. [IpoBepka
aJIeKBaTHOCTU U JUCKPUMUHALIMS MOJIeNIe Uil 3aIaHHOTO HAHOKATAIM3aTOPa U KaTAIUTUYECKON PEaKIIUH.

Pa3zoen 2. Ilnanuposanue Henpepvl6HO20 XUMUUECKO20 IKCHEPUMEHMA U CHOcoObl HAnpasileHHO20
no060pa HaHOKAMAIU3AMOPO8.

CBepxHachIIIEHHbIE TUIaHbl 3KCIEPUMEHTOB MpPHU HANPABICHHOM I[0A00pE HAHOKATAJIU3aTOPOB C
PEeryisipHOM KPUCTAUIMYECKOW CTPYKTypoil. IlpuMepsl CHUHTE3a HAaHOKATAIMU3aTOpPOB I IPOLECCOB
MOJIyYEHUs] BBICOKOYMCTOTO 3TWJICHA, AJKWJIMPOBAHMS OEH30JIa MPONMIEHOM, M30MEpHU3alMU ajJKaHOB U
QIKEHOB, U30MEPH3AINH ATKUIOCH30JIOB.

Paszoen 3. [leonumnsie kamanuzamopsl ¢ AKMUSHLIMU HAHOYEHMPAMU, UX CMPYKMYPA U CE0UCMEA.

Knaccudukanus meonutoB. XuMHUYECKHE MPOIECChl (OpMHUPOBAHUS BHYTPEHHEW IMOBEPXHOCTH
IIEOJIUTOB U BBICOKOAKTHBHBIX MOHO- W TMOJU(PYHKIHMOHAIBHBIX HAHOKATATUTHUUYECKUX KJIACTEPOB B HUX.
OU3NKO-XUMHYECKUE CBOWCTBA LEOJIMTHBIX KaTaJIM3aTOPOB C aKTUBHBIMU HaHOLlEHTpaMu. CUIUKATHBIA U
KPEMHE30JIbHBII  CIIOCOOBI  MPOM3BOJACTBA  KPUCTAIMUECKHX  AJIOMOCHJIMKATHBIX  Te€TEPOTreHHBIX
HAaHOKATaNM3aTopoB. HU3KOKPEMHUCTBIE, BBICOKOKPEMHUCTHIE, YIbTPAaBBICOKOKPEMHUCTHIE IICOJIUTHI.
dopMUpOBaHUE T'€OMETPHUUECKON CTPYKTYpbl U COCTaBa MOHO-, OM- U TOJMKOMIIOHEHTOB aKTHUBHBIX
HAHOIEHTPOB LIEOJUTHBIX KAaTaJIU3aTOPOB Ha MX BHYTPEHHEH MOBEPXHOCTH. MeToabpl OpraHU3aluu
COBMEILIEHHBIX XHMMHUYECKHUX pEakiuii, 00ecrneunBalomUX YBEIMUYEHUE MPOU3BOAUTEIBHOCTH U
CEJIEKTUBHOCTU KaTAIIUTUYECKHUX MPOLIECCOB.

Paszoen 4. MesocmpykmypHule antomocunukammvie Mamepuasi.

[IpuroroBnenne Me30CTPYKTYPHBIX ATIOMOCHJIMKATHBIX MaTepuaioB. MarHUTHO-3JIEKTPUUYECKUE
CHOCOObl  TMOMYYEHHUS] MHUKPO-OJHOPSIAHOM  CTPYKTYpbl KpPUCTAJJIOB LIEOJIUTOB W OpraHu3alus
BHEPCIIETYATHIX AaKTUBHBIX IIEHTPOB HA BHEIIHEH MOBEPXHOCTU IICOIHWTOB, a Takke Ou- u
oMU YHKIMOHATBHBIX aKTUBHBIX [IEHTPOB Ha BHYTPEHHEN TOBEPXHOCTH 1IE€OJIUTOB.

Paszoen 5. [Ilonumemannuueckue Hanokamanuzamopul. Ilpucomosnenue HAHOKAMAIU3IAMOPOS
Memooamu NOPoOuKO8OU Memaiypeuu.

[IpuroroBnenre MOJMMETAIUIMYECKUX HAHOKATAIM3aTOPOB METOJAMH IOPOIIKOBOW METaJUTyprUH.
BoccraHoBineHue U akTUBAIUS KaTaIM3aTOPOB, MOJYYEHHBIX METOJIAMHU ITOPOLIKOBON METAJLIYPrUH.

Pasoen 6. llonumemaniuueckue naneceHHbvie KAMAIUZAMOPDL.

[IpuroroBnenne NoJMMETAUIMYECKUX HAHECEHHBIX HAHOKATaau3aTtopoB. IIpumeps! ncnonb3oBaHus
MOJIMMETANINYECKUX HAHECEHHBIX HAHOKATAJIU3aTOPOB IMPU TMPOBEICHUM KATATUTHUYECKUX PEaKIHil
CEJIEKTUBHOTO THJIPUPOBAHMS OPraHUYECKUX COeNMHEHHH. lIpUroroBieHne HaHOKATalIM3aTOPOB METOIOM
MHOT'OCJIOMHOTO OCaXCHUSI PEareHTOB Ha MOBEPXHOCTH.

Pazoen 7. OcHosHble  peoicumbl  IKCHIyamayuu,  pezeHepayuu U  80CCHMAHOBIEHUS
HAHOKAMAIU3amopos.

AHanu3 pe3ynbTaToB JUIMTEIBHOM OSKCIUTyaTallMd HAHOKATalIM3aTOPOB M BO3MOXKHOCTHM HX
MPOMBILUIEHHOTO HCIHoJib30oBaHus. KataniuTuueckue mpouecchl CEIeKTUBHOTO TUJIPUPOBAHUS alleTUJICHA B
3TaH-3TUJICHOBOHN (PpaKIMK U METHIIALETUIICHA B IPOIaH-PONIICHOBON (hpaKiiMy MUpoTrasa.

3axnouenue.
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IlonBeneHue UTOrOB JUCLIUTLIAHEL.
4 O0beM yueOHO# JUCHHUIIJIMHBI

O0beM TUCHUTIINHBI

Bun yueOHo# padoThI 3F Axax u. | Actp.u.
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B GopMe NPaKTHYeCKOi MOAT0TOBKH 0,22 8 6
Jlexun 0,89 32 24
Jlabopartopusie padots (JIP) 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTHUECKON OATOTOBKU 0,22 8 6
CamocTosiTesibHasi padora 2,22 80 60
KonrtakTHas camocrosiTenbHasi pabota 0,4 0,3
2,22

CamMOCTOSITETbHOE U3YUYEHUE PA3IeNIOB TUCIIUIIIINHBI 79,6 597
Bua uTOroBoro KOHTpoJIs: 3a4éT c omeHkKoMi

5.4 IIlpakTuka

AHHOTaUUs padoyeil NPOrpaMMbl NPAKTUKHU
«YueOHasi MPAKTUKA: 03HAKOMUTEJIbHASA MPAKTHKA»

1 Hesb nmpakTHKH — TOJYYCHHE CTYACHTAMH OOIIMX TMPEACTABICHUH O HAHOWHKCHEPUU IS
XUMUH, (papMaleBTUKU U OMOTEXHOJOTUH, 3HAKOMCTBO C OCHOBHBIMU BUIAMH JESTEIBHOCTH Y4EOHBIX U
HAyYHBIX TMMOAPA3/ICICHUI YHUBEPCUTETA, a TAKXKE IMOJIyICHHUE MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUN U
HABBIKOB IIyTEM CaMOCTOSATEIHHOTO TBOPYECKOrO BBINOJHEHUS 3a/lady, IOCTaBJICHHBIX MPOrpaMMoin
MPAKTUKU.

2 B pe3yabTaTe NPOXo:KIeHUs MPAKTHKH 00yYAIOUIUIACS T0JIKEH:

Obaaoams cleayOmUMU KOMIETESHIIMSIMU U HHAUKATOPAMH UX JOCTHKECHHUS:

VK-1.1; YK-1.3; VK-1.5; VK-8.2; VK-8.4; VK-8.8; OIIK-1.4; OIIK-1.5; OIIK-1.7; OIIK-3.1; OIIK-
3.2; OIIK-3.3; OIIK-3.4; OIIK-3.6; OIIK-4.1; OIIK-4.2; OlIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3.

3namu:

— OCOOEHHOCTH OpraHU3alMK y4eOHOW W HAy4YHOW NEATEeIbHOCTH B JlabopaTopusx, kadeapax H
noapasaeneHusx PXTY;

— OCHOBHBIE  BHJBI  JaOOpPaTOPHOTO U  TEXHOJOTHYECKOro  OOOpydOBaHMUS, KOHTPOJIbHO-
MU3MEPUTENBHBIX TPHOOPOB, 00JIACTH X UCIOIB30BAHUS;

— OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTpbl HAHOTEXHOJOTHYECKUX TMPOIIECCOB, CIOCOOBI HX
KOHTPOJISI U YIIPABJICHUS;

— OCHOBHbBIE MaTEMaTHUECKHE METO]IbI 00paOOTKH IKCIIEPUMEHTANBHBIX JaHHBIX.

Ymemy:

— MPOBOJIUTH MOUCK MH(OPMALIMU C HUCIIOJIb30BAHUEM OTKPBITHIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX
CUCTEM I10 BRIOPAHHOMY HAIIPABJICHUIO HCCIICTOBAHUM;

— MPUMEHATh TEOPETHYECKHE METONbl aHajiu3a U o0pabOTKM MCXOIHBIX JAHHBIX C JIAOOPATOPHBIX
YCTaHOBOK C HCIIOIh30BAaHUEM CTAHIAPTHOTO MPOTPAMMHOT0 00eCTIeUeHHUS.

Braoemy:

— HaBBIKAMH  HCIIOJIB30BAHMSI  CTAaHJAPTHBIX KOMIBIOTEPHBIX MpOTrpamMMm il 00pabOTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX;

— HaBBIKAMH W3JI0KCHUS TIONyUYEHHBIX 3HAHUHI B BHJIE OTYETA O MPOXOKICHUH MPAKTUKU, OMUCAHUS
UCXOJHBIX MaTepPHAIOB, TaOOPATOPHOTO 000PYAOBAHHUS, U U3MEPEHHUS TAPAMETPOB MPOLIECCOB.

3 Kparkoe conep:kaHue NPaKTHKH

O3HaKOMJICHHE C UCTOPHUEH M HAINpaBICHUSIMH JESATEIIbHOCTH YY€OHBIX M HAYYHBIX MOApa3/IeIeHHM
dakynprera MHUQPPOBBIX TEXHOJOTMA W XWMHUYECKOTO WHXWUHUPHUHTA W yHHUBEPCUTETa, IEHTpa
KOJUIEKTUBHOT'O MOJIb30BaHUS U IPYTUX MECT MPOBEIACHUS MPAKTUKU (UCTOPHUS, OCHOBHBIE 3TAIbl Pa3BUTHS,
BBITIOJTHSIEMbIC (DYHKITUU U T.I1.).

[Tocemenune nmaboparopwii IEHTpa KOJUIEKTHBHOTO mojib3oBaHus PXTY wum. .M. Menneneena,
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nocemieHue adoparopuit kagenpsr XDOU. O3HakomieHue ¢ QYHKIIMOHAIBLHBIM Ha3HAYCHUEM, TPUHIIHUITAMHA
pabotel  1abOpaTOPHOTO obopyoBaHus, YCTAaHOBOK W AHATTUTUICCKUX puOOpPOB "
BBICOKOTIPOU3BOMTEIBHOTO CBEPXMOIIHOTO KoMIbioTepa (mpousBogutenbHocThio 4 TFlops) s
KOMIIBIOTEPHOT'0 MOJIETTUPOBAHUSI.

[Tocemenue nabopatopuii kKadeapsl KHOSPHETUKH XMMUKO-TeXxHOIOrndeckux mnporeccoB (KXTII).
O3HakoMJIEHUE C TIEPCIIEKTUBHBIMY HaydYHBIMH pa3padboTkamu kadeapbl KXTII B o6macTi HAHOWHKEHEPHH.
Osznakominienne ¢ nomouipio DMOC ¢ yuyeOHO-MeToamueckumu paspabotkamu Kadeapsl KXTIT s
HanpasieHusa 28.03.02 HanouHxeHepusi.

O3HakOMJICHHE C KOMIIBIOTEPHBIM MOJIEIMPOBAHUEM, KOTOPOE HCIHONB3YeTCsl M y4eOHOro
nporecca U Hay4yHbIX uccienoBanuili Ha xagpeape KXTII, ¢ aBromaTu3zaiueil HaydHbIX HCCIEIOBAaHHM, C
aBTOMATHU3UPOBAHHOW  OOpaOOTKOW MaHHBIX B  JIA0OpaToOpHsiX, C COBPEMEHHBIMH CHCTEMaMHU
ABTOMATHU3UPOBAHHOTO, AIEKTPOHHOTO U ANCTAHIIMOHHOTO 00yueHus Ha kadeape KXTIIL.

[ToaroroBka oT4eTa 0 MPOXOXKACHUH YICOHON MTPAKTUKH.

4 O0beM NPAKTHKH

Bup y4yeoHoii padoThI Obnem npakTikn
3E AKkan. 4. AcTp.4.
O0mas Tpy10eMKOCTh NPAKTHKH 3 108 81
B TOM 4ucJie B opMe NPAKTHYECKOH MOATOTOBKH: 3 108 81
CamocrosiTesbHasi padoTa 3 108 81
B TOM 4YHcCJIe B (hOpME MPAKTUUECKON MTOATOTOBKH: 3 108 81
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
CaMocTosTEIbHOE OCBOEHUE 3HAHUI, YMEHUI U 3 1076 0.7
HABBIKOB I10 MPOrpaMMe NMPAKTUKHU ’ ’
Bua uTOroBoro KOHTpoJIs: 3a4éT c omeHkKoM

AHHOTanMA padoyeil NPOrpaMMbl NPAKTHKHA
«IIpon3BoacTBEHHAS MPAKTHKA: MPAKTHKA 10 MOJY4YeHHUIO NPOo(ecCHOHATBHBIX YMEHHI H ONbITA
npogeccuoHANIBHOI 1esITeTbHOCTID)

1 Ilerb NpaKkTHKH — TOJy4YeHUE NPO(ECCHOHANBHBIX YMEHHH M OmbITa NpodecCHOHATHLHON
JIEATEIbHOCTH IYTEM CAMOCTOSATEIBHOTO TBOPYECKOTO BBIMOJHEHHS 3aJad, MOCTABJIEHHBIX IMPOrpamMMoit
IPAKTUKHU; TPAKTUYECKOE HM3YYEHHUE TEXHOJOTMYECKUX IIPOLECCOB IIPOM3BOJCTBA pPa3jIMYHBIX BHUIOB
HAaHOMATEpHAJIOB sl XUMHH, (apMalleBTUKU M OWOTEXHOJOTHH, a TaKKe€ METOJOB M OCOOeHHOCTel
yIpaBiIeHUS NPOU3BOACTBEHHBIMH MPOIIECCAMHU MOJYUYEHHUS PA3IMUHBIX BUAOB HAHOMATEPHAJIOB.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCA 0JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHUKECHUS:

VK-1.1; VK-1.3; VK-1.5; VK-3.3; VK-4.2; VK-4.4; VK-4.9; VK-6.3; YK-6.4; VK-6.6, VK-8.2; VK-
8.3, VK-8.4; IIK-1.1; IIK-1.2; IIK-1.3; IIK-1.4; IIK-1.5; IIK-1.6, IIK-1.7; IIK-2.2; IIK-3.2; IIK-3.4; IIK-
3.6.

3nams:

— TEXHOJIOTUYECKUE MPOLECChl W OCHOBHOE TEXHOJOrMYeckoe 00OpyAOBaHHE, HCIOJIb3yeMOE B
IPOM3BOJICTBE HAHOMATEPUAJIOB JIJIsl XUMHH, (papMaIleBTUKH U OMOTEXHOJIOTUH;

— OCHOBHBIE€ TMPHUHIUIMBI, METOABl U (OPMBI KOHTPOJS TEXHOJOTHMUYECKOIo Ipoliecca M KayecTBa
[IPOAYKIINH;

— OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHl MO CTaHIApTU3alUd U CEepTUPUKALUU TMPOIYKIUU
IPEIIPUATHI HAHOMHYCTPUU;

— MpaBUjia TEXHUKU O€30MaCHOCTH U MPOU3BOJACTBEHHOIN CaHUTApHUM; OPraHU3alMOHHYIO CTPYKTYpPY
IPEIITPUATHSL.

Ymemn:

— MIPOBOJIUTH AHAJIU3 TPOLIECCOB IMPOU3BOACTBA HAHOMATEPUAIOB JIsi XMUMHHU, (apMalEeBTHKH M
OMOTEXHOJOTHH,  TEXHOJIOTMYECKOTO  O00OpYAOBaHMS  JJI1  OCYIIECTBIEHUS  STUX  IPOLECCOB,
TEXHOJIOTUYECKUX CHCTEM B HAHOMHIYCTPUUM KaK OOBEKTOB MOJEIMPOBAHUS, MPOCKTHPOBAHUS,
ONTUMU3ALMH U YIIPABJICHUS;
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— IPUMEHATH Ha TPAKTUKE TEOPETUUYECKUE 3HAHUS B OOJACTH METOJOB JAMArHOCTHKH M UCIBITAHHS
HaHOMAaTepHaJIOB, HAHOMETPOJIOTHH, MaTEMAaTHYECKOT0 MOJIEIMPOBAHUS HAHOIIPOLIECCOB U T1p.;

— aHAIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAlMIO, pEalM30BbIBaTh HA MpPAaKTHKE TpPeOOBaHUS
HOPMAaTUBHOM JOKyMEHTAllMM B OOJIACTH CO3/1aHUSl HAHOMATEpUAIOB JUIsl XMMHHU, (DapMaleBTUKU H
OMOTEXHOJIOTUH.

Braoemp:

— METOJIaMH noaoopa TEXHOJIOTUYECKOTO 00opyoBaHus, METOAaMU yIIpaBJICHUS
TEXHOJIOTHYECKUMHU IPOLiEcCCaMi U BbIOOpA NMPOrpaMMHO-AINIAPATHBIX CPEICTB KOHTPOJS U yIpaBIICHUS
TEXHOJIOTUYECKUMU TPOLIECCAMU;

— METOJIaMH TPOBEACHUSI BBIYUCIUTENBHBIX JKCIEPUMEHTOB C HCIOJIB30BAHUEM CTAaHAAPTHOTO U
CHELUATU3UPOBAHHOTO IPOrPaAaMMHOI0 00eCIeUeHus;

— CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHMUECKHHM MpOIlecC B COOTBETCTBUU C
pEriIaMeHToM.

3 Kparkoe conep:kaHue NPaKTHKH

Pasoen 1. O3naxomnenue c mexnonocueu npouzso0cmea u Mecmom npou3800CMEeHHOU NPAKMUKU.

O3HaKOMJICHHE C TEXHOJIOTHEH MPOU3BOACTBA OCYLIECTBISETCA B BUAE IKCKYPCHI Ha MPEANPHUATHS
(opraHM3anun) cOOTBETCTBYIOIIETO NPOGMIIA, a TAKKe IIyTeM U3Y4EHHUS TEXHOJOIMUECKUX M TEXHUUYECKUX
JOKYMEHTOB, TIPEAOCTABIISIEMBIX OpTaHU3alMsIMU — MECTaMU TPOU3BOACTBEHHOW TMpakTHKH. [lpu
IIOCEIIEHUN MNpeanpuaTus (OpraHu3alii) U O3HAKOMJIEHHS C JIEATENIbHOCTBIO OOBEKTAa HCCIIEIOBaHMS
o0yyaromuics T0JKEeH coOpaTh MaTepua, He0OXOIUMBIN /IS IIOATOTOBKH OTYETA IO MPAaKTHKE.

OTuer 1o nMpakTHKe BKIIIOYAET:

— UCTOPUYECKYIO CIIPABKY O MPEANPUATHH;

— HOMEHKJIaTypy BBIITyCKaeMOM MPOAYKLIUY;

— BHJIBI 1 HOPMBI Pacxo/ia ChIPbEBbIX MATEPUATIOB;

— OIIMCAHNE OCHOBHBIX TEXHOJOIMUYECKHX MPOLIECCOB MTPOU3BO/ICTBA;

— METO/Ibl KOHTPOJISI TEXHOJIOTUYECKHX TapaMeTPOB IPOIIECCOB;

— MEPOTIPUATHSI TI0 YCTPAHEHUIO OTKJIOHEHWH (HApYyIICHHWH) PEKUMHBIX TMapaMeTpoB pabOTHI
000pyIOBaHUS M TEXHOJIOTUYECKUX MPOLIECCOB;

— METO/Ibl 6E€30I1aCHOT0 BEIEHUS TEXHOJIOTUYECKHUX MPOLIECCOB;

— XapaKTEepPUCTUKU HCTOUHUKOB BEIOPOCOB, COPOCOB M 00pa30BaHUs OTXOA0B HA MIPEAIPUATHH;

— METO/Ibl ¥ CPE/ICTBA 3aILUThI OT BPEHBIX HEraTUBHBIX (DAKTOPOB HA NPEANPUATHH;

— ONMCAaHWE CPEICTB AaBTOMATH3allUd W  YIPABICHUS MPOU3BOACTBOM U  XapaKTEPUCTHKH
TEXHUYECKUX U Jp.

Pazoen 2. Ilpaxmuyeckoe usyuenue mMexHOIOSUHECKUX NPOYECCO8 U MemoO08 UX KOHMPOJA HA
NPeonpuAmuUAX HAHOUHOYCMPUU HA OCHOBE U3VUEHUS MEXHONO02UYECKUX PeIAMEeHMO8 NpOU3B00CMS.
Buinonnenue unousuoyanbHo20 3a0anus.

ITpakTHyeckoe OCBOEHNE TEXHOJIOTMUYECKUX MPOLIECCOB HA KOHKPETHOM MPEANPUITUN 00yqarouiics
OCYILECTBIISICT B COOTBETCTBUU C MHIUBHUIYaJIbHBIM 33/IaHUEM I10 MTPAKTHKE, KOTOPOE BKIIIOYACT:

— U3y4YEHHUE aCCOPTUMEHTA BBITYCKaeMOW MPOAYKLIUH, UX BUJIOB U MAPOK;

—t1peboBanuss ['OCT P wu pgpyroil HOpMaTHBHOM JOKYMEHTAallMM K KadyeCTBY BBITyCKaeMOM
IPOIYKLHH;

— U3YYEHHUE CHIPbEBBIX MaTEPHUAJIOB U METOJIOB BXOJIHOTO KOHTPOJIS KAUueCTBa;

— METOJIbl U METOJUKU IPOBEIEHUS UCHBITAHUN M KOHTPOJS KadyecTBa IPOAYKIUHM M Pa3IMUHBIX
BUJIOB €€ OITACHOCTEH;

— U3Yy4EHHUE apaMeTPOB TEXHOJIOIUYECKOI0 MPoIiecca, MPEAYCMOTPEHHBIX B PErilaMeHTe, U METOI0B
€ro KOHTPOJIS;

—oApoOHOE ONHMCAaHWE BHMJA M TUNA OOOPYAOBAaHUS JUIsl OCYILECTBIEHUS KOHKPETHOTO
TEXHOJIOTUYECKOTO MPOLECCa;

— U3y4eHHE METOA0B KOHTPOJIS M JMArHOCTHKM HEUCIPABHOCTEH M OTKa30B 000pyIOBaHU,
KOHTPOJIbHO-U3MEPUTENBHBIX TPHUOOPOB U JIp.;

— JIefcTBUSA 00CTYKMBAIOIETO MEpPCOHANAa IMPHU YPE3BbIYAHHBIX CUTYaLUsX HAa OCHOBE H3YyUYCHMS
TEXHOJIOTUYECKUX PETIaMEHTOB U IIAHOB JIOKAIU3ALUU U JTUKBUIALUN aBAPUIHBIX CUTYallUH;

— U3y4eHue (yHKIMOHAIBHBIX BO3MOXKHOCTEH CHELMAIM3HMPOBAHHOIO MPOrPaMMHOI0 00eCreueHHsI
JUIS pelleHus 3a1ad MOJICTUPOBAHMS, ONTHMU3ALUHU, TPOCKTUPOBAHUS U YIPABICHUS HAHOMPOLIECCAMU H
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HAaHOCHCTEMaMH W TIPHOOpETeHHE NPAKTUYECKUX HABBIKOB pPAa0OThl C HCIHOJIB30BAHHUEM OJHOTO WIH
HECKOJIBKHUX MPOTPaMMHBIX CPEJICTB.

[Tpy BBHIMONMHEHUN MHIUBUAYAJIHHOTO 33JaHUs CTYICHT JOJDKEH cOoOpaTh MaTepuaibl MO CTPYKTYpe
NPEANIPUATHSI, METOAAaM YIpPaBICHHS, CHUCTEME COBITa TOTOBOM IPOAYKIHH, METOJaM KOHTPOJS U
yIpaBJIEHUS] KAaueCTBOM OKPYXKAIOWIEH cpenbl Ha MNPEANpPUATHH, BO3MOXXHBIM TEXHOJOTHUYECKUM
HapyIICHUSIM ¥ OTKJIOHEHHUSM H JIp.

Paszoen 3. Cucmemamusayus mamepuana, no020moeKka omyemad.

OO0o0mmenne 1 cUCTEeMaTH3alusl JAHHBIX 110 CTPYKTYpE, TEXHOJIOTHH MPOU3BOCTBA, IPUMEHIEMOMY
000pY/IOBaHUIO, BBHITYCKAEMON NPEINPUATHEM IMPOAYKIHMH, METOAaM M (opmMaM KOHTPOJIS MPOIYKIHH.
Ilouck u cOOp HEAOCTAOUIMX MAHHBIX [UIS pAcuyeToB C HCIOJIb30BAHUEM CHEIHMATH3UPOBAHHOTO
nporpaMMHOro obecnedenus. [loaroroska m HammcaHue oTdera Mo MpakTHke. [10AroToBKa M HammcaHWe
OTYeTa IO BBITOJHEHUIO MHUBUYaIbHOTO 33/1aHUSI.

3aKpernyeHne TEOPETHUECKUX 3HAHWM, MOJTYYCHHBIX OOYYaIOIIMMECS TIPH HM3YYEHHH HPOTPAMMEI
OakanmaBpuaTa.

Pa3BuTHe y 00ydaromuxcsi HABBIKOB HAYYHO-HCCIIEA0BATEIbCKON AEATEIEHOCTH.

4 O0beM NPAKTHKH

Bup y4yeOHoii padoThI Obnem npakTikn
3E AKkan. 4. AcTp.4.
O0mas Tpy10eMKOCTh NPAKTHKH 3 108 81
B TOM 4ucJie B opMe NPAKTHYECKOH MOATOTOBKH: 3 108 81
CamocrosiTesbHasi padora 3 108 81
B TOM 4YHcCJIe B (hOpME MPAKTUUECKON MOATOTOBKH 3 108 81
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
CaMocTosTeIbHOE OCBOEHUE 3HAHUI, YMEHU U 3 1076 0.7
HABBIKOB I10 MPOrpamMMe MPAKTUKHU ’ ’
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ omeHKoMi

AHHOTanMA padoyeil NPOrpaMMbl NPAKTHKHA
«IIpon3BoacTBeHHAsl MPAKTHKA: HAYYHO-HCCJIeI0BaTe/IbCKasi padoTa»

1 Henp nmpakTuku — GOpMUPOBAHHE YHUBEPCAIbHBIX U MPO(ECCHOHATBHBIX KOMIETCHUUN s
OCYIIECTBJICHUSI HAyYHO-UCCIIEIOBATEIbCKON JIEITEIbHOCTH MO HamnpaBlieHHI0 noArotoBku 28.03.02
HanouHkeHepHs MOCPEICTBOM INIAHUPOBAHUS U OCYILECTBICHUS 3KCIIEPUMEHTAIBHOMN 1eATEeIbHOCTH.

2 B pe3yabTaTe NpOX0o:KAeHUsI NPAKTHKHU 00y4AIOIIMIICA T0JI2KEH:

Obaaoams ceayomUMy KOMIETSHIIMSIMU U HHAUKATOPaAMH UX JOCTUKECHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.2; VK-4.2; VK-4.3; VK-4.4; VK-4.5; YK-4.9; VK-
6.3, VK-6.4; VK-6.6;, VK-8.2; VK-8.3; VK-8.4; IIK-1.1; IIK-1.2; IIK-1.3; IIK-1.4; IIK-1.5; IIK-1.6; IIK-
1.7; IIK-2.1; T[IK-2.2; TIK-2.3; IIK-3.1; IIK-3.2; IIK-3.3; [IK-3.4; IIK-3.5; IIK-3.6.

3namo:

— NOPSAJIOK OpraHM3alliM, TJIAHUPOBAHUS W MPOBEICHHUS HAyYHO-MCCIIENOBATENbCKUX paboT C
UCIIOJIb30BAaHUEM TOCIIEIHUX HAYYHO-TEXHHUECKUX JOCTIKEHHH B JaHHOM 001acTH;

— OCHOBHBIE Pa3HOBHIHOCTH HAaHOMATEPUAJIOB U HX CBOICTBA;

— 005acTy NpUMEHEeHUsI HAHOMATEePHAJIOB B XUMUH, (papMarieBTUKE U OMOTEXHOJIOTHH;

— METObl UCCIIEIOBAHUM, UCIIBITAHUHN, TUarHOCTUKU U KOHTPOJIS KayeCcTBa HAHOMATEepHasoB;

— TEOPETUYECKUE OCHOBBI W METOJbl MaTeMaTHYECKOTr0 MOJICIMPOBAHUS HAHOIPOIECCOB H
HAHOCHCTEM.

Ymemn:

— OCYIIECTBJISATh TOUCK, 0OpabOTKy W aHalM3 HAy4YHO-TEXHUYECKOW WH(OpManuu mo mpoduito
BBITIOJIHSIEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTH;

— paboTaTh Ha COBPEMEHHOM JIa0OpAaTOPHOM M KOMIIBIOTEPHOM 00OpYJOBaHHM, OPraHU30BHIBAThH
MPOBEJICHUE SKCIIEPUMEHTOB U UCIIBITAHUH, IPOBOJUTH UX 00PabOTKY U aHAIU3UPOBAThH PE3Y/IbTAThI;

— IPUMEHSATh TEOPETUYECKHUE 3HAHMS, IOJYYEHHBIE NPU M3YyYCHHH ECTECTBEHHO- HAYYHBIX
JTUCIUIUINH, 1 METO/IbI MATEMaTHYECKOT0 MOACIMPOBAHUS ISl aHAIN3a SKCIIEPUMEHTAIbHBIX TaHHBIX.
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Braoemy:

— HaBBIKAMM OPTraHU3allMU U BBIIOJIHEHUS HAyYHO-HCCIIEI0BATENbCKUX padoT;

— HaBBIKaMU PEILLIECHU ITOCTABJICHHBIX 3a/1a4;

— HaBBIKAMU M3y4YECHHUS HAYYHO-TEXHUYECKON MH(OpPMAINH, KaK OTEYECTBEHHOM, TaK U 3apyOexKHOM.

Iloocomosums u npeocmasums K 3awjume HayIHO-HUCCIEAOBATENbCKyl0 pabdoty (HUP),
BBHITIOJTHEHHYIO HA COBPEMEHHOM YpPOBHE Pa3BUTUS HAYKM M TEXHUKH U COOTBETCTBYIOIIYIO BBIOPAHHOMY
HaIpaBJIECHUIO TTOATOTOBKU M Mporpamme oOydenus. B mpencrasnenHoi k 3amure HUP nomkHbl momydauTsh
pa3BUTHE 3HAHUS M HABBIKU, MOJTYYCHHBIE 00YYAIONIMMCS MIPU OCBOCHHUH MPOTPaMMbI OakaiaBpuara, B TOM
Yyclie TIPU HM3YYEHUU CheluaibHbIX AucuuiuivH. [IpeacraBnennas k 3amure HUP nomxna comepkath
OCHOBHBIE TEOPETHUECKHUE TMOJOXKEHHS, IKCIEPUMEHTANbHBIE PE3YNbTAaThl, MPAKTUUYECKUE TOCTHXKCHHUS M
BBIBOJIBI U3 Pa0OTHI.

3 Kparkoe conep:kaHue NPaKTHKH

Pa3zoen 1. O630p rumepamypul no meme uccied08aHus.

1.1. Beibop Tembl ucciaeaoBaHusl.

1.2. CocraBieHne aHATUTHYECKOTO JINTEPATYPHOTO 0030pa.

O6ocHOBaHMe aKkTyalbHOCTH TeMbl. [lonck 1 mpopaOoTKa Hay4yHOU JIUTEpaTyphbl U3 BCEX TOCTYIHBIX
UCTOYHHKOB 3a OIpEJIeIEHHBIN (COTJIaCOBaHHBIN ¢ PYKOBOJIUTENEM) MEPUOJl BpeMEHU. AHAIN3 HalJICHHOM
nH(pOpMaIUK U COCTaBJICHHUE JINTEPATYPHOTO 0030pa Mo TeMe HaydHOH pabOTHI.

Pa3zoen 2. Buinonnenue nayunvix uccieoosanuil.

2.1. ITocTaHoBKa IeJIU ¥ 32714 UCCIEIOBAHUS.

DopMyIHpOBAHKE LS UCCIEAOBAHUS (KaKOM pe3ysbTaT MpeanoiaraeTcs noJly4uTh) U MOCTaHOBKA
3aJja4uM MCCIIeOBAaHUS (YTO JeNaTh — TEOPETHUECKU U IKCIIEPUMEHTaNIbHO). M3yueHne sKcnepuMeHTalbHbIX
YCTAaHOBOK Il TpoBeleHHS wucciaenoBanuii. OtTpaboTka METOJUK WCCIEAOBAHMA U  OINpeAeTCHHS
MOTPEUIHOCTEN 3KCIEPUMEHTANIBHBIX JaHHBIX.

2.2. [InanupoBaHME U BBHIMOJIHEHUE HAYUHBIX HUCCIICJOBAHUN.

[InanupoBaHue W MPOBENEHUE SKCIEPUMEHTa (I1a00paTOPHOro, BHIYMCIUTENBbHOrO). OnpeneneHue
XapaKTepUCTUK OOBEKTOB HcclenoBaHus. [IpuoOpeTeHre HABBIKOB pPabOThI CO CIENHUATU3UPOBAHHBIM
IPOrpaMMHBIM OOECTIeYeHHUEM ISl POBEACHUSI KOMITBIOTEPHBIX BBIYMCIUTENBHBIX 3KCIIEPUMEHTOB 110 TEME
pabotel. ComocTaBieHHE MOJYYCHHBIX PE3yJIbTaTOB C JAHHBIMH W3 HAYYHBIX HCTOYHHKOB, OOBSCHEHUE
3aKOHOMEPHOCTEM, 00HapYKEHHBIX B MpoIlecce uccieqoBanus. BoisiBieHHEe HOBU3HBI PE3yIbTaTOB.

Pa3zoen 3. Ilpedcmasnenue pe3ynomamos Hay4HbIX UCCIE008AHUI.

2.1. IlonBeneHre UTOTOB HAYYHOU pabOTHI.

AHali3 W UHTEpHpeTalnusi MOJIYy4YEeHHbIX  pe3yiapTaroB.  CucTemMaTu3alus  Marepuana.
DopmyJIHMpOBaHUE BHIBOJOB U 3aKiIt04eHU. DOpMyIMpOBKAa pEKOMEH AN K UCIIOIb30BAaHUIO HA MPAKTUKE
pe3yabTaTOB, MOJYYEHHBIX B XOJI€ UCCIIEIOBAHMUS.

2.2. OdopmiteHre pe3yabTaTOB UCCIICIOBAHUA.

O3HakoMJIeHHE C TpeOOBAHHSIMH, MPEIBSIBISIEMBIMU K HAMHCAHUIO W TPEICTABICHUIO OTYETA.
[ToaroroBka u oopMIICHHE OTYETA K UTOTOBOM aTTECTAIINH.

4 O0beM NPAKTHKH

Buna yueOHoii padoThI Obnem npakTHKH
3E AKkan. 4. AcTp.4.
OO0uasi Tpy10€eMKOCTh PAKTHKHA 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3,11 112 84
B TOM 4ucJe B (popMe NPAKTHYECKO# MOAT0TOBKH: 3,11 112 84
[Tpaxtrueckue 3ansarus (113): 3,11 112 84
B TOM 4HcCJIe B JOpMe NPAKTUYECKON MOATOTOBKHU: 3,11 112 84
CamocTosiTesibHasi padora 1,89 68 51
B TOM 4YHucJe B (h)opMe NPAKTHYECKOI MOATOTOBKM: 1,89 68 51
KonrtakTHas camocrosiTenbHasi paboTa 0,4 0,3
CamocrosTenbHOe OCBOSHHUE 3HAaHUH, YMEHUH U 1,89 676 50.7
HAaBBIKOB I10 IIPOrpaMMe MPAKTUKU ’ ’
Bua uTOroBoro KOHTpoJIs: 3a4€T ¢ OLEeHKOI
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AHHOTanusA padoyeid NporpaMMbl NPAKTUKH
«IIpon3BoacTBEHHAS MPAKTHKA: NMPEIAUNIOMHAN MPAKTHKA

1 Hesb MpakTHKH — TOATOTOBKA MaTEPHAIOB JJIsi BBITIOJIHEHHS BBIMTYCKHON KBaJIU(PUKAIIMOHHOMN
paboThI.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCA J0JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.2; VK-2.3; VK-4.2; YK-4.3; VK-4.4; VK-4.5; VK-
4.8; VK-4.9; VK-6.4; VK-6.6;, YK-8.2; VK-8.9; IIK-1.1; IIK-1.2; IIK-1.3; IIK-1.4; [IK-1.5; IIK-1.6; [IK-
1.7, [IK-2.1; IIK-2.2; 1IK-2.3; IIK-3.1; IIK-3.2; IIK-3.3; IIK-3.4, IIK-3.5; IIK-3.6.

3namo:

— COBPEMEHHBIE HayyHble KOHLENIMM B OOJIACTH CO3/aHUS HAHOMATEPUAIOB JUISI XHMHH,
(dbapmaIreBTUKU U OMOTEXHOJIOTHH;

— METO/Ibl UCCIIEIOBAaHMSI HAHOMATEPUAIIOB JIJIsl XUMHH, (hapMaIleBTUKH U OMOTEXHOJIOTHH;

— OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTpbl HAHOTEXHOJOTHYECKUX TIPOILIECCOB, CIOCOOBI HX
KOHTPOJISI U YIIPaBJICHUS;

— METObl aHaJIN3a HAHOTEXHOJIOTMYECKUX MPOLECCOB Kak 00BEKTOB MOAEINPOBAHUS, ONITUMU3ALINN
U YIIpaBJICHHUS;

— TEXHUYECKHE M TMPOTpaMMHBIE CpPEJCTBAa pealu3alud HH(MOPMALMOHHBIX TEXHOJOTHHA TpHU
IPOBEICHUH PAaCUETHBIX PA0OT B 00J1aCTH HAHOMH)KEHEPUH;

— COBPEMEHHBIE HOPMAaTUBHBIE JOKYMEHTBHI IO KOHTPOJIO KadecTBa MNPOAYKIUU NPEANPUATHN
HAaHOMHAYCTPHH U 0€30IaCHOTO BEJICHUS TEXHOJIOTHYECKUX MPOIECCOB.

Ymemn:

— paboTaTh C TEXHOJIOTUYECKOM M TEXHHUYECKOW JOKYMEHTAIMeH, MOJIb30BaThCsl MH(OPMAIIMOHHO-
CIPaBOYHBIM ammapaToM, B TOM YHCIE C HCIHOJIb30BAaHUEM DJIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM,
UH(POPMALIMOHHO-00pa30BaTENbHBIX MOPTAJIOB Ui IIOMCKAa CBOWCTB HAHOMATepHasoB, IapaMeTpOB
HAHOTEXHOJIOTUYECKUX MPOILECCOB U XapaKTEPUCTUK HAHOTEXHOJIOTHUECKOTO 000py10BaHUS;

— 0(OpMIIATH PE3YNIbTaThl HAYYHO-TTPAKTUYECKUX MCCIIeIOBAHUM;

— UCTOJIb30BaTh PACYETHO-TEOPETUUECKHE METOMbl JJi HW3Y4YEHHs] CBOWCTB HAHOOOBEKTOB U
IPOIIECCOB C UX y4aCTHEM B XUMHUH, OMOTEXHOJIOTUU U (papMalleBTUKE;

— IPOBOJUTH UCCIIEA0BAHUE HAHOCUCTEM ITYTEM ITOCTAHOBKH BBIYMCIUTEIBHOTO 3KCIIEPUMEHTA.

Braoemw:

— HaBBIKAMHM CaMOCTOSITEIbHOW PabOTHl C MCTOYHMKAMHM Hay4dHOM HHopMmanuu, pedepupoBaHUs
HaYYHBIX MyOiuKanuid, o00OIIEHNsI MEepeOBOTO OIbITa W JYYIIUX MPAKTHK MPUMEHHUTEIBHO K OOBEKTY
UCCJIETOBAHMSI BHITYCKHOM KBaTM(PUKAITMOHHON paboThI;

— HaBbIKAMH HUCCJICIOBaHMS CTPYKTYpPhl M CBOMCTB HAHOMATEPUAIOB JUISI XUMHUH, (HapMaleBTHKH U
OMOTEXHOJIOTHH,

— HaBBbIKAMM aHaJIM3a U MOJEIMPOBAHUSI HAHOTEXHOJOTNYECKUX ITPOLIECCOB;

— HaBBIKAMH ~ CHCTEMaTH3aliHk, oOoO0paboTkM MW  OOOOIICHHWS  PE3yJbTaTOB  KOMIBIOTEPHBIX
IKCIEPUMEHTOB.

3 Kpartkoe cogepxxanne NPpaKTHKHU

[ToaroroBka MaTepHanoB JUIsl BBITOJIHEHUS BBITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

Pazoen 1. Teopemuueckoe u npakmuueckoe usyuyeHue o00beKma UCCIE008AHUA BbINYCKHOU
K8ATUPUKAYUOHHOU pabOmbl.

Temartuka NpeIAUITIOMHON NPAaKTUKH CTYIEHTOB OakajlaBpHaTra OMNpEIeNseTcs TeMaTHUKOW uX
BBIMTYCKHON KBaJU(PHUKAIMOHHON paboTel. [IpenauruiomMHas mnpakTHKa MPOXOIUT B J1a0OpaTopusix H
KOMITBIOTEPHBIX Kiaccax Ha Beimyckawomer kapeape KXTII w npyrux HaydHBIX J1aOOpaToOpHsX,
TEXHOJIOTHYECKUX MoapaseneHusx, nHpopmaronHsix enrpax PXTY um. . . Menaeneea. CTyIeHTHI
3HaKOMATCA C Hay4dHoW palOoToi Kadeapsl M B OTHENbHBIX CIIy4asX MPHUBIEKAIOTCS B KadecTBe
WCIIOJIHUTEJIEH K PELICHUIO OTIEIbHBIX 3a7a4 B paMKax BbinojHsieMbix HUP u rpanToB, ocBanBarOT METOIbI
SKCHEPUMEHTAIBHOTO HUCCIIEIOBAHMS, KOMIIBIOTEPHOIO MOJEIUPOBAHUsS, ONTUMHU3ALUHU, YIPABICHUS
HAHOMNPOIIECCAMH M HAaHOCHUCTEMaMH; MPUOOPETAIOT HABBIKM IMOWCKA M TOATOTOBKM MH()OPMALUHU, B TOM
YHClie C WCIOJIb30BAHUEM CIEIMATU3UPOBAHHBIX 0a3 NAHHBIX, JUIsl MPOBEACHHUS pPAcueToB IO TEMaTUKE
BBIITYCKHON KBaTM(PUKALIMOHHOM pabOThl, yUaCTBYIOT B 00pabOTKe pe3yabTaToOB HCCIEIOBAHNUS.
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Pazoen 2. Bouinonnwenue unHOUBUOYATbHO20 3A0aHUsl NO meme BblNYCKHOU K8ANUDUKAYUOHHOU
pabomul.

Bo Bpems poX0XAeHUS MPEATUILIOMHOM MPAKTUKK CTYACHTHI COOMPAIOT MAaTEpUabl 0 TEMATHKE
BBIITYCKHOW KBAJM(UKAIMOHHOW pabOThI, aHATH3UPYIOT MX, HAMEUAIOT OCHOBHBIC HATPABJICHUS W 3a/1a4H
paboThI, BEIPAOATHIBAIOT METOOIOTHIO PEIICHHS ATHX 3a/1a4.

Tematnka WHIUBUAYAJTBHOTO 33JaHUSl MOXXET OBITh CBs3aHA: C  OKCIEPUMECHTAIbHBIMH
UCCIICIOBAaHUSIMUA CTPYKTYPBI M CBOMCTB HAHOMATEPHAJIOB JIJISl XUMHH, (PapMaIleBTUKA U OMOTEXHOJIOTHH, a
TaKXe TPOIECCOB HMX IMOJNYYCHHS, C TCOPETHYECKUM aHAIM30M HAHOTEXHOJOTHMUYECKHX IPOIECCOB KaK
00BEKTOB MOJICITMPOBAHUS, ONITHUMH3AIINY U YIIPABIICHUS; C TIOCTAHOBKOM M MPOBEJICHUEM BBIUYUCIUTEIILHBIX
OKCIICPUMCHTOB, HAMpPABJICHHBIX HA W3yYCHHEC HAHOOOBEKTOB W MPOIECCOB C HMX yYaCTHEM B XHMHUH,
OMOTEXHOJIOTHH U (hapMaIleBTUKE U T.I.

Pasoen 3. Cucmemamusayus mamepuana, no02omogka omuema.

O3HakomIieHHE ¢ TPEOOBAHUSAMH, MPEIBSIBISIEMBIMUA K HATTMCAHUIO M MTPECTABIICHUIO OTUYETA.

[ToaroroBka oT4eTa BKJIIOYACT OMHUCAHME M CHCTEMATHU3AIlMI0 PE3YJIbTATOB, MOJYYCHHBIX B XOJC
BBITTOJIHEHUS MHIMBHTyaJIbHOTO 33/IaHUS 110 TEME BBITYCKHOM KBATN()UKAITMOHHOW PaOOTHI.

4 O0beM NPAKTHKH

Bup y4yeoHoii padoThl Obnem npakTitkn
3E Akan. 4. | AcTp.u.
O0mas Tpy10eMKOCTh NPAKTHKH 9 324 243
B TOM 4HcJje B popMe NPaKTHYECKOI MOATOTOBKH: 9 324 243
CamocTosiTesbHasi padora 9 324 243
B TOM 4HcCJIe B JOpMe NPAKTUYECKON MOATOTOBKHU: 9 324 243
KoHnrtakTHas camocrosTenbHas pabora 0,4 0,3
CamocrosiTenbHOE OCBOCHHUE 3HAaHUM, YMEHHUI 1 HABBIKOB 9 3236 242.7
10 MPOrpamMme MPaKkTUKU
Bua uTOroBoro KOHTpoJIs: 3a4éT c omeHkKoM

5.5 'ocynapcTBeHHas1i UTOrOBAas aTTECTAIMS:
BBINOJIHEHHE W 321IHUTA BHINYCKHOH KBaJIN(PKannoHHON padoThl

1 Heab rocynapcTBeHHOW WTOrOBOW AaTTeCTAIMM: BBINOJHEHUS W 3alHUTHI BBIMYCKHOM
KBAJIM(PUKANMOHHOM PadOThl — BBISIBIICHUE YPOBHS TEOPETUYECKOW U MPAKTHYECKOW MOJATOTOBICHHOCTH
BBIITYCKHHKA BYy3a K BBIIIOJITHCHUIO HpO(i)GCCI/IOHaJIBHBIX 3aa4 U COOTBCTCTBHUA €0 IIOATIOTOBKH TpCGOBaHI/ISIM
®I'OC BO no nanpasnennto noarotoBku 28.03.02 HanouHkeHepus.

2 B pesyabrare NPOXO0XKICHHS TOCYJIAPCTBEHHOW HMTOrOBOM ATTECTALMM: BBINOJHEHUS H
3allMTHI BBINMYCKHOH KBAJIN(pHKAIMOHHON pPadoThl — y CTyJAeHTa NpoBepsieTcs c¢(pOPMHUPOBAHHHOCTD
CJICAYIOUIUX KOMIETEeHUHH, a TaKKe CAeAYIIMX 3HAHWH, YMEHHHl M HABBIKOB, IO3BOJISIOIIMX
OLICHUTDH CTENeHb FOTOBHOCTH 00y4alIIUXCH K JaJbHel el npogecCHOHATBHOM AeATeJbHOCTH.

BoimyckHuk, ocBOMBHIMK —mporpamMmy — 0OakajaBpuara, JODKEH — 0O0najgaTh  CIENYIOIIMMHU
KOMIICTCHIIUAMU

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-3.1; VK-3.2; VK-3.3; VK-
3.4; VK-3.5; VK-3.6;, VK-4.1; VK-4.2; VK-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-5.10; VK-5.11; VK-5.12; VK-
5.13; VK-5.14; VK-6.1; VK-6.2; VK-6.3; VK-6.4; VK-6.5; VK-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; VK-10.2; VK-10.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-
2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-
3.5, OIIK-3.6; OIIK-3.7; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-
6.2, OIIK-6.3; OIIK-7.1; OlIK-7.2; OIIK-7.3; IIK-1.1; TIK-1.2; IIK-1.3; IIK-1.4; [IK-1.5; I[IK-1.6, IIK-1.7;
1IK-2.1; T[IK-2.2; 1IK-2.3; [IK-3.1; IIK-3.2; IIK-3.3; IIK-3.4; I[IK-3.5; IIK-3.6.

3namu:

— NOpAAOK OpraHu3any, IUIAHUPOBAHUA W MHNPOBCACHUA HAYUYHO-HCCICAOBATCIBCKUX pa60T C
HCIIOJIb30BaHUEM TOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUM B TaHHOW 00JacTy;
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— TEOPETUYECKHUE OCHOBBI MOJACIUPOBAHUS, ONTUMHU3AIMU W YIPABICHUS HAHONPOIECCAMH U
HAHOCHCTEMaMU M MPUMEHSTh 3TU 3HAHUS Ha MPAKTHKE;

— YHCJICHHBIE METOJbl PEHICHHS MaTeMaTU4YeCKUX 3adad JJis HCCICIOBAaHUS  IPOLIECCOB
HAHOTEXHOJIOTUM U HAHOWMHXEHEPUHU IO TEeME€ BBIMYCKHOM KBaIU(PHUKAIIMOHHON pabOThl M KOMILIEKCHI
pOrpaMM, peaTn3yrolnue JaHHBIE METObL;

— OCHOBHBIE TpeOOBaHMsI K MPEACTABICHUIO PE3YIbTaTOB IPOBEACHHOIO HCCIIEJOBAHUS B BUJE
HAyYHOTO OTYETa, CTAThU WJIH JIOKJIAJa.

Ymemo:

— CAMOCTOSATEJILHO BBIABIIATH NEPCIEKTUBHBIE HAMIPABICHUS HAYYHBIX HCCIEA0BaHUN, 000CHOBBIBAThH
AKTyaJIbHOCTh, TEOPETUYECKYI0O W TPAKTHUYECKYI0 3HAYUMOCTh MPOOJIEMBI, MPOBOAUTH PACUYETHO-
JKCIIEPUMEHTANIbHBIE HCCJIEIOBAHUSl C UCIHOJIb30BaHHMEM MPUKIATHOTO IPOTPaMMHOIO OOecreyeHus,
AHATM3UPOBATH M HHTEPIPETUPOBATH NOTyYECHHBIC PE3yIbTAThI;

— OCYIIECTBJISTh TOWUCK, OOpabOTKYy H aHalIW3 HAayYHO-TEXHHWYECKOHW HWH(OpManuM 1Mo Teme
BBITIOJTHSAEMON paboThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH;

—paboTaTh Ha COBPEMEHHBIX NpHOOpax, 00OPYIOBAaHWHU, CPEICTBAX KOMITBIOTEPHOM TEXHUKH,
OpPTaHHW30BBIBATH MPOBEJCHHE JAaOOPATOPHBIX U BBIYUCIUTEIBHBIX OSKCIIEPUMEHTOB, MPOBOJUTH WX
00paboTKy U aHAJTU3UPOBATH PE3YIIbTATHI.

Braoemyw:

— METOJIOJIOTUEN U METOAMKOW MPOBEJACHUSI HaYyYHBIX MCCIEIOBAHMI; HABBIKAMHU CAMOCTOSITEIIbHOM
HAYYHOH U UCCIIeI0BATENBCKON padoThI;

— HaBbIKAMHM pabOThl B KOJUIEKTUBE, HAaBBIKAMM IUJIAHUPOBAHUS W OPraHU3alMHM KOJUIEKTHUBHBIX
Hay4YHBIX HCCIIEIOBaHU;

— COBPEMEHHBIMU METOJIJaMH HCCIIE0BAaHUS U aHalIM3a MOCTABJICHHBIX MPOo0IieM;

— COCOOHOCTBIO peIIaTh MOCTaBICHHBIC 3a/ladyM, HCIONb3ys YMEHHUS W HABBIKM B OpraHU3alud
HAyYHO-UCCIIEIOBATENbCKUX PadoT.

3 Kpartkoe conep:kaHue rocy1apcTBeHHON HTOTOBOM aTTecTALMHU

l'ocynapcTBeHHass UTOroBasi aTTeCTallMsl: BBIMOJIHEHHE U 3alllMTa BBINYCKHOW KBaJM(UKAIIMOHHON
paboTel — MPOXOAHUT B § ceMmecTpe Ha 0a3e 3HAHWW, YMEHUW M HABBIKOB, MOJNYYEHHBIX CTYACHTAMH IPHU
M3y4eHUU Aucuuiuind HanpasieHus 28.03.02 HanouH:keHepUs 1 TPOXOKICHUS TPAKTHK.

locynmapcTBeHHass UTOrOBasi aTTECTAIVs: BBIMOJHEHHE M 3allUTa BBIMYCKHOW KBAIM(DUKAIIMOHHON
paboTHl — MPOBOAMUTCS TOCYIAPCTBEHHON YK3aMEHAIIMOHHON KOMHUCCHEH.

KouTponb ypoBHS CHOPMUPOBAHHOCTH KOMIETCHIHA OOYJarOMMXCsl, NPUOOPETEHHBIX MPHU
ocoeHnu OOII, ocymiecTBaseTcs MyTeM MPOBEACHUS 3alIUThI BBITYCKHONW KBATM(DUKAIMOHHOW pPabOThI
(BKP) u npucBoenus kBanudukanuu «oaxkamaBpy.

4 O0beM rocy1apcTBeHHOM UTONOBOM aTTECTALIUM

[Iporpamma OTHOCHUTCS K 00s3aTeNbHOW 4YacTH ydueOHOro miaHa, K Omoky 3 «[ocymapcTBeHHas
UTOTOBAs aTTECTAIUSA» U pacCUUTaHa Ha COCPEAOTOUYEHHOE MPOXOXKIeHUE B 8 cemecTpe (4 Kypc) oOydeHus B
oobeme 216 u (6 3E). Ilporpamma mpenmojaraer, 4To OOydarollecs HMEIOT TEOPETHUYECKYI0 H
MPAKTUYECKYIO MMOATOTOBKY B 00JIaCTH MaTeMaTuKU, (GU3UKH, HEOPTaHUYECKOM, OpraHNYeCcKol, (pU3ndecKoit
U KOJJIOWTHOW XMMHH, OMOTEXHOJIOTUU, (PUZNKO-XUMHUUYECKUX OCHOB HAHOTEXHOJOTHH, MaTEMaTHYECKOTO
MOJIEJTMPOBAaHUS HAHOIPOIIECCOB, HAHOMETPOJIOTMH, MaTepHaIOBEACHHUSI HAHOMATepUaIoB U HAHOCHCTEM,
METOJIOB ONTHMH3AIMA ¥ TUIAHUPOBAHUS OSKCIIEPUMEHTA, CHCTEM VIPABICHUS B HAHOWH)XCHEPHH,
YHUCIIEHHBIX METOJIOB PEIICHUsI IPUKIIAIHBIX 33/1a4 B HAHOMHKEHEPHUH U Jp.

Bup yueOHoii padoThl 3E Akan. u.
Oomas Tpynoemkocts I'MA no yueoHOMY I1aHY 6 216
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
Breimonaenue, Hancanue u opopminernne BKP 5 215,33
KonTakTHas pabota — UTOrOBast aTTecTaIusl 0,67
Bua koHTpoJs: 3ammura BKP
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Bup yueOHoii paboThl 3E Actp. u.
Oo6mas tpynoemkocts 'MA no yueOHoOMY nmiiany 6 162
KonrakThas pa6ora (KP): - -
CamocrositenbHas paoora (CP): 6 162
Brimonaenue, Hanucanue u opopmiernne BKP 5 161,5
KonTakTHas pabota — UTOTOBast aTTeCcTaIUs 0,5
Bua konTpos: 3ammura BKP

5.6 ®akyabTaTUBBI

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«'paxmanckasi 3alIUTA B YPe3BbIYANHBIX CUTYAIHAX)

1 Heab DUCUMMJMHBI — MOATOTOBUTH CTYACHTA K OCMBICICHHBIM MPAKTUYECKUM JEHCTBUSM IO
o0ecrieyeHnI0 cBOEil 0e30MacHOCTH M 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS UPE3BbIYaWHON CUTyaluu
MPHUPOTHOTO, TEXHOTEHHOTO U BOCHHOT'O XapakKTepa.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Ob1aoamse CIeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-8.1; VK-8.5; VK-8.7.

3namu:

— XapaKTEepUCTUKHU TMPHUPOAHBIX O€ACTBHI, TEXHOT€HHBIX aBaphil M KartacTpod Ha paaualMoOHHO,
XUMHUYECKH U OMOJOTHYECKH OMACHBIX 00BEKTaX, Mopakarire GakTophbl IPYruX OMacHOCTEH;

— OCHOBBI BO3JICHCTBHS OMAacHBIX (PAKTOPOB UpPE3BBIYANHBIX CUTYallMi Ha 4YeJOBEKa U MPUPOTHYIO
Cpeny, JOMYyCTHMbIE TIPEIEIbHBIE KPUTEPUN HETATUBHOTO BO3/ICHCTBUS;

— Mepbl 0€30MMacHOr0 TOBEACHUS MPU MPeObIBAHWN B palioHaX (30HAX) MOXKapOB, PaIUOAKTUBHOTO,
XUMHUYECKOTO U OMOJIOTHUYECKOTO 3arps3HEHNS;

— crocoObl U CPE/ICTBA 3alllUTHI YEJIOBEKA OT BO3ACUCTBUS MOPAXKAIOUIMX (DAaKTOPOB UpE3BBIYANHBIX
CUTYaIlUil IPUPOTHOTO, TEXHOTCHHOTO ¥ BOGHHOTO XapaKTepa.

Ymemn:

— UCTIOJIBh30BaTh CPEACTBA 3AIIUTHI OPTAaHOB ABIXAHWS W KOXKW, MEIMIIMHCKHE ISl CaMO3alUThl U
OKa3aHHUs MTOMOUIH JIPYTHM JIIOJISIM;

— MPUMEHSATh TEPBUYHBIC CPEJCTBA MOXKAPOTYIICHUS JUIS JIOKATH3AIllMK ¥ TYIICHHUS TI0Xapa,
BO3HHKIIIETO B ayIUTOPUH (J1abOopaTopu ),

— OKa3bIBaTh ceO€ M OPYTUM MOCTPAAABIIUM MEIUIIMHCKYIO TIOMOIIb C MCIIOIh30BAaHHEM TaOETbHBIX
U TIOJIPYYHBIX METUIIMTHCKUX CPEICTB.

Braoemy:

—npuéMaMu TIPOBEACHUS YAaCTUYHOM CaHUTApHOW OOpabOTKM TpH BBIXOJE W3 paiioHa (30HBI)
PaAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS (3apaKeHMs);

— croco0aMu ¥ TEXHOJIOTUSIMU 3aLIUTHl B YPE3BBIYAHBIX CUTYALIUSIX.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Onacnocmu npupoonoco xapaxkmepa.

CruxwuiiHple OeACTBUS, SBICHUS MPUPOABI Pa3PyIIUTEIBHON CHUIIBI — 3eMJICTPSCEHUS], HABOIHCHHUS,
ceJIeBble MOTOKM, OMOJI3HU, CHEXHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, O0OBaJbl, 3aCyXH, yparaHbl, OypH,
MOKapBHI.

Pazoen 2. Onacnocmu mexnoeennozo xapaxmepa.

ABapuu u karacTpodbl Ha pAAMANUOHHO OMACHOM OOBEKTE, XMMHYECKH OMACHOM OOBEKTE,
OMOJIOTMYECKH OITACHOM OOBEKTEe; Ha TpPaHCHOPTE (PKEIE3HOIOPOXKHOM, AaBTOMOOWIBLHOM, PEYHOM,
ABUAIMOHHOM); Ha THAPOCOOPYKEHHUSAX; HA KOMMYHAIBHBIX CUCTEMaX KU3HE0OCCTICUCHHUS.

Pazoen 3. Onacnocmu soennoco xapaxkmepa.

[TpuMmeHeHne OpyKUS MacCOBOTO MOPAKEHUS (SIAEPHOT0, XUMHUECKOTO, OMOJIOTHYECKOTO), OOBITHBIX
CPEICTB C 3a)UTaTeIbHBIM HAMOJIHEHUEM, HOBBIX BUIOB OpPYXKUsS. 30HBI 3apaKeHUsI OT CPEJCTB MOPaKEHUs
U UX BO3JICHCTBUE HA HACEJIICHNE U OKPYKAOIIYIO IPUPOTHYIO CPEAYy.

Pazoen 4. Ilosxcapnas 6ezonacnocmeo.
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[ToxxapHas omacHocTh. [loxkaphast oxpana. Knaccuduxarus mokapoB B 3JaHHSIX U MOMEIICHUSX.
Cranuu pa3BuUTHS NTOXKapoB. JIokanu3anus U TylieHHe NoKapoB. llepBuuHBIE CpelcTBa MOKAPOTYIIECHHUS
(ormerymmrenu OII -8, OY-2, OBII-5, BHyTpeHHHMIA MTOKapHBIA BOAONMPOBO/) U MPaBUJIa NOJIH30BAHUS UMHU.
ABTOMAaTHYECKHE CUCTEMBI NOKAPOTYLIEHUS — CIIPUHKIIEpHbIE U ApeHuYepHble. OrHeTyIIalne BEeecTBa —
BOJIa, TICHBI, HETOPIOYME Ta3bl U pa30aBUTEIH, IOPOIIKOBBIE COCTABHI, FAIOT€H3aMEIIEHHBIC YTIICBOIOPOIbI.

Pazoen 5. Komnnexc meponpusmuti 2paxcoanckoul 3auumsl HACENeHUs.

Onosemienne U WHPOPMHUPOBAHUE HACENCHUS 00 omacHOCTH. [IpuHsATHE HAacelIeHHEeM CHUTHAJOB
onoBemienus («Baumanue Bcem!», «BosnmymHas TpeBoray, «PammamuoHHas OMacHOCTBY, «XHUMHUYECKas
TpeBoray, «OTOO0M OMACHOCTHUY») U TOPSIOK EUCTBHS MO HUM. DBaKyalrusi HACEJICHHS M3 30HbI OMACHOCTH.
CriocoObI 5BaKkyaluu. DKCTPEHHAs YBaKyallls CTYJCHTOB U3 ayIUTOPUU TP BOZHUKHOBEHUH TIOXKapA.

CpencrtBa MHIUBHAYAIBHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIIT-67M,
PY-60M, «®enukcy», I'I3K, AT, AII-3, T13Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesnoBeka. MeIuIMHCKHIE CPeACTBA 3alUThI.

CpencrtBa KOJIEKTHBHOM 3alIMThl HacelneHWs. HasHaueHWe, 3allMTHBICE CBOWCTBA YOEKUII.
[IporuBopanuanuonusie ykpbiTus (IIPY, momzemnbie memexomHbie TEpexXOibl, 3ariyOJICHHBIE CTaHIMH
METPOIIOJIUTEHA), MPOCTEUIINE YKPBITUS (TpaHIIEH, OKOMbI, MNEpeKpbIThie mienu). I[lpaBuia 3aHsTHS
yoexuIa.

Pa3zoen 6. Oxazanue nepsoii nomowu.

OkazaHue mnepBOM MOMOLIM TMPH OXKOrax, paHEHUAX, 3apaxeHusx. I[IpoBeaeHue YACTUUHON
CaHUTApPHOUN 00PaOOTKU KOKHBIX TIOKPOBOB YEJIOBEKA MPH BBIXOJIE U3 30H PAAHMOAKTHBHOTO, XUMHUECKOTO U
OMOJIOTMYECKOTO0 3apakeHUS (3arpsi3HEHNS ), U3 30H MOXKAPOB.

Pazoen 7. Jluxeuoayus nociedcmeuti upe3sbluatiHol CUmyayu.

ABapuiiHO-criacaTenbHble paboThl. OKCTpEeHHas »53BaKyaluss M3 ayauTopuu (1abopatopuu) B
YCIOBHUSAX IOKapa, paJualMiOHHOIO, XHMHMYECKOro, OHOJIOIMYECKOro 3arpsi3HEHHUs TEPPUTOPHH C
UCIIOJIb30BaHUEM MTPOCTEHIINX cpeacTB 3amuThl («Denukey», ['JI3K, nporusoraza I'TI-7 ¢ ATII-3).

4 O0beM yueOHO# JUCHUIIJIMHBI

. O0beM TUCHUILIHHBI
Bup yuye6Hoii padoTbl 3F Axan 1. | Actp.i.
O01mas TPy10eMKOCTh TUCHUILIHHBI 1 36 27
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,44 16 12
Jlexun 0,44 16 12
CamocrosiTesibHas padoTa 0,56 20 15
KoHnrtakTHas camocTosTenbHas pabora 0.56 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 19,8 14,85
Bua uTOoroBoro KOHTpoJIs: 3auér
AHHOTaIUA .padoyeil MPOrpaMMbl U CHUTITHHBI
«Pycckuii AA3bIK U KYJbTYpPa pedn»
1. Heab aucuUnIMHbI — TMOBBIIMICHHE 00IIeH U TPOPEeCCHOHATBEHON KYJIBTYPhI PEYH CTYACHTA

1 GOpMUPOBAHUE TPAKTHUECKON MOTPEOHOCTH B CAaMOPA3BUTHH U COBEPIICHCTBOBAHUH JTMYHOCTH.
2. B pe3yabrare u3ydeHus JMCHUILIHHBI 00yUYalOUIUIicS T0JLKeH 001a0amb
CJIENYIOIIMMHA KOMIETEHIMAMHA U UHAUKaTopaMu ux goctwxkenuit: YK-4 (VK-4.2; YK-4.3; YK-4.4; YK-

4.7; VK-4.8).
3nams:

— (YHKIMH SI3bIKA KaK CPeCTBA (OPMUPOBAHUS U TPAHCISILIUKI MBICIIH;

— crieu(UKy yCTHOU U MHUCbMEHHOH peyu;
— crieqU(UKY ¥ )KaHPbl HAYYHOT'O CTHJIS PEH;

— SI3IKOBBIE 0COOEHHOCTH MPEJICTABICHHS PE3yIbTaTOB HAYUHBIX MCCIIEJOBAHUM;

— cnenuduKy )KaHPOB OPHUITUATEHO-/IETIOBOTO CTHIIS,
— HOPMBI JINTEPATYPHOI'O SA3bIKA;

— 0COOEHHOCTH IMOATOTOBKH TEKCTOB Pa3HbIX BUI0OB HY6J'II/ILIHOFO BBICTYIIJICHHA,
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Ymemy:
— TpaHc(hOPMHUPOBATH MMCEMEHHBIN TEKCT B YCTHYIO GOPMY peyH;
— BBIJICNSTH CTPYKTYPHBIE CIUHUIIBI TEKCTA;
— COCTABJIATH JIMYHBIE U CITY>KEOHBIE JOKYMEHTBI B COOTBETCTBUU C HOPMATUBHBIMU TPEOOBAHUSIMH;
— HaXO/UTh B TEKCTE PEUYCBBIC OMIMOKU U YCTPAHSTH UX;
— BBICTYINATh MyOJUYHO C pa3HBIMH KOMMYHUKATHBHBIMU HAMEPEHUSIMU;
Braoemy:
— KyJIbTYpOU HAyYHOU M I€JTOBOM peyu B MMCbMEHHOW U YCTHOU (popme;
— ocHOBaMH 3(P(HEKTUBHON KOMMYHHUKAIIMM B y4eOHOW M MPOGECCHOHATBHOW NEeATeTbHOCTH (HaBBIKAMU
MyOTHMYHON peur, apryMEeHTAlUN, BEACHUS TUCKYCCHH).

3.

Kpartkoe conep:xkaHue THCUUILTHHBI

Pazoen 1. Beeoenue 6 npeomem ( Jlunesucmuxa mexcma,).

1.1. Pycckuii sI3bIK M KYJbTYpa pe4yd KaK MpeIMeT, KaK COCTABJISIONIAS KHU3HEHHOT0 M
npogeccMoHAIBLHOr0 ycnexa. 3alaud U MECTO Kypca B MOATOTOBKe OakaiaBpa. [IpobGiema mpectmka u
NPaKTUYECKON BOCTPEOOBAaHHOCTH PEUYEBOM KyNbTYphl B Hamle BpeMs. OCHOBHbIE MOHATHUS Kypca. BrnusHue
A3bIKa HAa (OPMUPOBAHUE JTUYHOCTH YEIIOBEKA, MOHATUE A3bIKOBAS NUYHOCMb. PycCKUN S3BIK Kak CHOCo0
CYIIECTBOBaHMS PYCCKOTO HAIMOHAIBHOTO MBIIUICHUS U PYCCKOM KyJIbTYpbl, Kak 3HAKOBas CHCTEMa
nepegaud MHQOpMAaIMK, KaKk MUPOBOW s3bIK. Mcropuueckue cBefeHHs O pycckoM si3bike. CoBpeMeHHas
peueBas cutyarus KoHna XX — Hadana XXI BB.: pazpymienue opporpaguyeckux U CTHIMCTHYECKUX HOPM,
CTPEMUTENbHBINA POCT OMIMOOK, U3MEHEHUE OPPOIMUIECKIX HOPM.

1.2. KoMIOHEeHTHI CHTyallMd OOIIEHHS] M YCHEeIIHOCTh KOMMYHMKauuu. [loHstus obwenue n
peuesas cumyayus. Llenu oOmeHus (KOMMyHHUKaTHBHBIE 1Lieiu). PeueBble OmMMOKM M KOMMYHUKATHBHbBIE
HEYyJla4M, BO3MOXHBIC MX MPUYUHBI. KOMMYHUKAaTHBHAs KOMIETEHIUs HocuTens PS — ymeHue ctpouts u
BOCIPUHUMATh YCTHBIE U MUCHMEHHBIE TEKCThl Pa3HbIX KAHPOB B Pa3IMYHBIX CUTyalHsIX OOLIECHUS, TEM
CaMbIM JIOCTHTaTh CBOUX I[eJei, HE Hapyllas NPUHIUIOB KYJIbTYPBl, MOpPATH, KOMMYHHKATUBHOM
KOM(OPTHOCTH.

1.3. MHoroo0pasue s3bIKOBBIX cpeacTB. OTOOpP HA3BIKOBBIX CPEICTB, oO0ecHeYHBAKIINX
3¢ PeKTUBHYI0 KOMMYHHUKAUHMIO B ONpPedeJeHHOW cUTyauuu. TUMbl pEYeBbIX CUTyalHdl U
(yHKINOHATIBHBIE PA3HOBUIHOCTH COBPEMEHHOTO PYCCKOTO si3bika. POpMBI peun (MMCbMEHHast U yCTHast) U
ux crienuduka. Monosnor u auanor (mojuior). OyHKIIMOHATBHBIC CTHIIH (HAYyYHBIN, 0(UIIHATEHO-IETIOBOM,
NyOJIUIIUCTUYECKHIA).

Pazoen 2. Kynemypa nayuroii peyu u 0enogoul peu.

2.1. JIMHrBUCTHKA HAy4YHOro TekcTa. OcoOEHHOCTHM HAY4YHOTO CTHIS peuyd. TepMuHBI,
0COOEHHOCTH HAyYHOW TEPMHUHOJOTHUU. Pa3HOBHIHOCTH HAy4yHOTO CTHJIA (COOCTBEHHO HAy4HBIH, y4eOHO-
HAy4YHBIA, HAyYHO-WH(DOPMALMOHHBINA, Hay4dyHO-yOnuIucTrueckuii). Crnenuduka  HCIOJIB30BAHUS
3JIEMEHTOB PAa3JMYHbIX SI3BIKOBBIX YPOBHEH (JIEKCMYECKOTO0, MOP(OJIOrHYEcKOro, CHHTAKCHYECKOrO) B
Hay4HOH pEUU.

2.2. OdopmiieHne HayuHOH padoThl. Opranuzanys HaAy4HOro TEKCTa. BUIbl KOMIIPECCHH HAYYHOTO
TEeKCTa: KOHCIIEKT, IIJIaH, Te3WChl, BUABI pedeparoB. JKaHpbl ycTHON HayyHou peun. Kparkas
XapaKTepUCTHKa pedepaTUBHOTO COOOIICHHUSI, JTEKIIUN U TOKJIA/a.

2.3. OcoOeHHOCTH O(HMIHAIBHO-1e10BOr0 cTHasA. IlncbMeHHble (OpPMBI /1€/10BOM  pevm.
OdununanbHO-AETOBONW CTUJIb PEYHU, €ro JIEKCUKO-TPAMMATUYECKHE OCOOCHHOCTH, PEYEBBIC KIMILE; €ro
pazHoBUAHOCTH  (moactwiau) © cepbl  QYHKIMOHUPOBaHUSA  (aAMHUHHCTpATHBHAs, IpaBOBas,
TUIUIOMaTH4YecKasi), KaHpoBoe pa3zHooOpa3ue. HoBbie sBieHUS B OQUIMAIBHO-IEIOBOM cTHie. JKaHpbI
NUCHbMEHHOW JIeJIOBOM KOMMYHHUKAIMH. JIOKYMEHTbl JIMYHOTO TOJb30BaHUSA (3asBJICHUE, DACIHCKa,
JIOBEPEHHOCTh, XOJaTalCTBO, aBTOOMOTpadus, pestome). CiaykeOHas KOpPECIOHACHIUS (JEI0BOE MUCHhMO 1
€ro BUJIbI, HHCTPYKILIHS).

2.4. YcrHble ¢GopMbl aeoBoi peun. OCOOCHHOCTH YCTHOHM J€IOBOM pedH (CoueTaHWe AJIEMEHTOB
npo¢eCCHOHATBLHOTO, IEI0OBOI0 U Pa3rOBOPHOTO S3bIKOB). JKaHPBI YCTHOM JE€OBOM peuu, X CTPYKTYpHBIE
U KOMMYHUKATHUBHBIE o0coOeHHOCTH. dakTopbl, cHmKaronme 3GGOEKTUBHOCTh JEIOBOTO  OOIICHHUS.
[MocTynarel BEXIMBOCTH, 3aKOHBI KOMMYHHMKAIIMM W TpaBuia YOexkaeHUs. OCHOBBI MEXKKYIbTYpHOU
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KOMMYHHKAIIMH B JeI0BOM 001eHNH. [IOHATHS: HAlMOHAIBHBIN MEHTAJTUTET, LIEHHOCTH, IPHHLIUIIBI, HOPMBI
U IIpaBUJIa, PUTYaJIbl, KOMMYHUKATUBHBIN 1I0K. HalmoHaabHble 0COOEHHOCTH PYCCKOTO PEYEBOro 3TUKETA U
JIeNTOBOM peueBoil 3TukeT. OCOOEHHOCTH PYCCKOT0 KOMMYHHKATHBHOT'O TIOBEICHUSI.

Pazoen 3. Hopmamuenulil acnekm Kyivmypul peyu.

3.1. OnpenesieAne HOPMATHBHOCTM M BapuaHTHOCTH. Opdosnnyeckne HOPMBI PYyCCKOro
JUTEPATYPHOro s3bIKA. fI3pIKOBas HOpMa, €€ pOJb B CTAHOBJIEHUH U (YHKIIMOHUPOBAHUMU PYCCKOTO
JUTEpaTypHOTo si3bIka. OnpeneneHue NOHATUH KogupuKanys U GakTop conMaibHOro npecruxa. [lonarue
BapUAHTHOCTH $I3bIKOBOM HOpMBL. [IpaBUIBHOCTE M MacTepCTBO pedu. Pa3HOBUIHOCTH S3BIKOBBIX HOPM.
[IpousHocutenbubie HOpMBI PJISA (opdosmus).

3.2. Jlekcuvyeckue Hopmbl PJISI, nmpuyuHbl MX HapyuieHusi. 3HAYEHHUE CJIOBAa M JIEKCHYECKas
co4yeTaeMocTh. TOYHOCTh peuu: MPaBHJIBHOCTH BBIOOpA CIIOBA M3 PsAAa €IUHUL], OJU3KUX €My 10 3HAUYCHHIO
uiu 110 GpopMe (CHHOHUMBI, TAPOHUMBI, OMO(DOHBI). DYHKIIMOHATEHO-CMBICTIOBAsT TIPUHAIC)KHOCTh CJIOBA.
YMECTHOCTh MCITOJIB30BaHUs CJIOBA B TOM WJIM MHOM KOMMYHUKATHBHOM cHUTyauunu. HOSI3BIYHBIE CIIOBA B
COBPEMEHHOM pyCcCKO# peun. PactpocTpaHeHHBIE JIEKCHUECKUE ONTMOKHU: TIJICOHa3M M TaBToJoTus. Pycckas
(bpazeosiorust 1 BEIPA3UTEIBHOCTD PEYH.

3.3. 'pammaTtuueckue Hopmbl PJISI, cayyam wux HapymeHusi. OCOOEGHHOCTH PYCCKOTO
cioBooOpazoBanusi. Ctporoe coOmofeHne MOP(OIOTHYECKHMX HOPM COBPEMEHHOTO PYCCKOTO S3bIKa.
Tpyanble ciydau ynoTpeOleHHs UMEH CYLIECTBUTENbHbIX. V3MeHeHus, mMpoucxoasiue B ynompeobieHuu
YUCINUTENbHBIX. CHHTaKCMYECKHE HOPMBI: TPYIHBIE CIydyadl HMEHHOIO M TJaroJIbHOIO YIPaBICHUS.
CornacoBaHue MOAJIEXKAILETO U CKazyeMoro B (popmax yucia. YnorpelieHue JeenpruyacTHbIX 000pOTOB.

3.4. Opporpaduyeckue U  nNyHKTyanuoHHble Hopmbl PJISI.  Opdorpapuueckue u
MYHKTYallMOHHbIE HOPMBI, aKTyalbHbIE Ul JI€JIOBOrO MUChMA: MPaBOMMCAaHUE MPHUCTABOK, CYP(HUKCOB U
OKOHYAaHUH pa3HBIX YacTell peud, NpeIJIoroB, YacTHI, YHOTpeOJeHHE MPOMUCHBIX OYKB, yrmoTpeOiieHHe
3HAKOB MPENUHAHUS B IPOCTOM U CIOXKHOM IMPEITIOKEHUSX.

Pasoen 4. Ilpasuna nod2omosxku nyoauuHo20 6blcmynieHus.

4.1.IpaBuiia MNOATOTOBKH MYyOJMYHOI0 BBICTYIUIEHUSI — MOHoJIora. OcoOeHHOCTH
nyonuuucTUYecKkoro cruisi peud. [loHsATHE yCTHOro mMyOJMYHOTrO BBICTYIUICHHS, €r0 BUABI M 00IIHE
TpeOOBaHUS K TOATOTOBKE MYOJWYHOTO BBICTYIUICHHS B 3aBUCUMOCTH OT LEJNM BBICTYIUICHUS:
uH(pOpMallMOHHOE (M pEeKJIaMHOE) BBICTYIJICHUE, MPOTOKOJIbHO-3TUKETHOE U TMpaBuia MOJITOTOBKU
MO3/IPAaBUTEIBHBIX M TNPUBETCTBEHHBIX pedeil. OCOOEHHOCTH apryMeHTupylomen (yOexnaromiei) peuw,
BUJIbI YOSXKTAIOIICH peun.

4.2. OcHOBBI MOJIEMHYECKOI0 MacTepcTBa. Poib MyONMYHBIX JHCKYCCHH B COBPEMEHHOM
obmiectse. [lonsTre cropa, ero uenu 1 Buabl. [loAroToBKa K AMCKYCCUU U MpaBUila y4acTus B HEll.

4. O0bem yueOHOW TUCHUNINHBI

O0BpeM U CIUIIINHEI
3E Axkap. u. Actp. u.

Buo yueonoii pabomot

OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 2 72 54
KonTakTHas padora: 0,89 32,2 24
Jlexuun 0,44 16 12
[IpakTHueckue 3aHATHS 0,44 16 12
CamocTosiTesibHasi padoTa: 1,11 39,8 30
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHbI 39,8 29,85
1,11
KoHnrtakTHas camoctosTenbHas pabora 0,2 0,15

Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«IIpouecchl ¥ annaparhl 1A MOJYYEHUS adporesiein»

1 I_Ie.]'[]) AUCHUIIVIMHBI — U3YUYCHHUE OCHOBHBIX IIPOLECCOB M alIlapaToB MJIA IMOJTYUCHHA aaporeneﬁ
Pa3IMYHOIO THUIIA U COCTaBa, a4 TAK¥XKC KOMHOSI/IHI/II\/'I Ha UX OCHOBEC, KOTOPBLIC MOT'YT OBITH MCITOJIB30BAHEI BO
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MHOTHX OTPACIISX COBPEMEHHOM MPOMBIILIEHHOCTH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

IIK-2.1; [IK-2.2; [IK-2.3; IIK-3.3.

3namu:

— OCHOBHBIE THIIbI, XapAKTEPUCTUKHA U CBOMCTBA a’pOresiei, a TakKe aHAJUTUYECKHE METOIbl UX
UCCJIeI0BAHMS;

— CBOMCTBA CBEPXKPUTHUYECKHUX (DITIOMIOB U 00JIACTH UX MPUMEHEHHUS;

— OCHOBHBIE ITPOLIECCHI U allllapaThl JUIsl IPOBEIECHUS POLECCA CBEPXKPUTHUECKON CYIIKH;

— OCHOBBI ITPOLIECCOB MOJTYYEHHUS a3poresieil pa3IMyHOro TUIA U COCTaBa;

— OCHOBBI IPOIIECCOB MOJIYYEHHUSI KOMIIO3UIIMI HAa OCHOBE a’pOresieil U aHaJIUTUYECKUE METOJbl UX
UCCJICI0BAHMS;

— OCHOBHBIE IIPOLIECCHI U ammapaThl Ui IPOBEICHUS IPOIEcca CBEPXKPUTUYECKOM aIcCOPOLIMH.

Ymemy:

— BBIOMpPATH MapaMeTphl MIPOBEIECHUS IIPOIIECCOB MOJIYUYEHHUS adporesieil pa3InyHOro TUIA U COCTAaBa,

— UCIOJIb30BaTh  COBPEMEHHBIE AHAIUTHUYECKUE METOABbl JUIsl  UCCJIEJIOBAHHMS CBOMCTB W
XapaKTEPUCTUK adporenei;

— BBIOMPATh 00OPYJOBAHKE U MTAPAMETPhI €r0 paOOTHI IJIsl MPOBEICHUS TIPOIECCa CBEPXKPUTHUECKOM
CYILKH;

— BBIOMPATH MapaMeTphl MIPOBEICHUS TIPOIIECCOB MOIYUICHUSI KOMITO3UIUI Ha OCHOBE a’poreeii;

— BBIOMpATh 000PYJOBaHKUE U MapaMeTphl €ro paboThI AJIsl MPOBEACHUS IPOIECCa CBEPXKPUTHUECKOM
aacopOuuu.

Braoemp:

— OCHOBAaMHM IIPOLIECCOB MOJTYUYEHHUS a3poresiei pa3InyHOro TUIA U COCTaBa, a TAK)KEe KOMIO3ULIUNA Ha
UX OCHOBE;

— COBPEMEHHBIMH aHAIIUTUYECKUMHU METOJIaMH UCCIICOBAaHUSI CBOMCTB U XapaKTEPUCTUK a’3poreieil;

— COBPEMEHHBIMU 3HAHUSAMHU B OOJIACTH CBEPXKPUTHUECKUX (IIIOMAO0B U COBPEMEHHBIX ammapaToB
JUIS TIOJIy4EHHUSI a3poreiiel U KOMITO3UIIMM Ha UX OCHOBE.

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Paszoen 1. Aspoecenu. Ocnosnvie mepmunbl u onpeoenenusi. CeepxKpumuyeckoe CcoCmosHue
sewjecmea. llpoyecc ceepxxpumuueckou cyuKu.

1.1. Onpenenenue noHATus «adporenby. OCHOBHBIE THUIBI a3porenei. Heopranuueckue alsporen.
Opranndeckue asporenu. [ubpumnbie adporenmn. OOmacTH NPUMEHEHHUS a’porejeii B COBPEMEHHOM
MPOMBINIICHHOCTH. A3pOTenu Kak M30JsIMOHHbIe MaTepuanbl. COpOCHTHI Ha OCHOBE adporeneid. Asporenu
B KayecTBE CHUCTEM JIOCTaBKM JIEKapcTB. A’porenau Ui MCIONb30BaHMs B MeauiuHe. [pyrue oGmactu
UCIIONIB30BaHus adporeneil. [Ipumepsl CIIOIB30BaHUS a9POresie B COBpPEMEHHON ITPOMBIIIIIECHHOCTH.

1.2. Yto Takoe CBEpXKPUTHUUECKOE COCTOsIHME BelecTBa. @a3oBbie AuarpamMmbl. Kputudeckas Touka.
CpolicTBa CBepXKpUTHYECKUX (QuIonI0B. BemiectBa, MpUMEHseMble B KadyeCTBE CBEPXKPUTHYECKUX
pactBopuTtenelt. [Ipumepsl ncnonb3oBaHus CBEPXKPUTUUECKUX (Guiona0B. CBEpXKpUTUYECKAsT IKCTPaKIuS,
CBEPXKpUTHYECKAs XpoMaTorpadusi, CBEpXKPUTHUECKAs CYIIIKA U aJCOPOITH.

1.3. OcHOBHBIE CTaauU Mpoliecca CBEPXKPUTHYECKOW cymku. [lapamerpsl mpoBeneHus: mpoiiecca
CBEPXKPUTHUYECKOM CymIKA. Amnmaparsl JJsi TMPOBEAEHUS MpoLecca CBEPXKPUTHUECKOM  CYILKH.
[TpompIliuIeHHOE 000PYIOBAHKE JIJISl TTOJIYICHHS adpOTelieH.

Pasoen 2. Ilpoyeccol u annapamul 015 noIy4UeHUs aspozeiell pasiuiHo2o muna u cocmasd.

2.1. Ilpouecchl U anmapathl Uil OJTYYEHHS] HEOPTaHUYECKUX a’poresiell Ha OCHOBE METAIJIOB U UX
OKCUJIOB. 307b-Tesib TexHosiorus. lIpoueccbl u ammapaThl JJs TMOJYYEHHUsS aj’poreieil Ha OCHOBE
noJincaxapuioB (aJbIMHATHI, XUTO3aH, KpaxMmai, nekTuH). [Iporeccsl momydeHus asporeiieil Ha OCHOBE
0enKoB (MOJIOYHBIN, SUYHBIHN, MIETKOBBIN U JIP.).

2.2. Pa3nuuHbple crocoObl TPOBEACHHS CTAAUH TeIe0Opa3oBaHUA B XOJIE€ MpoIecca MONTydeHUs
asporeneii. CrocoObl TpoBeneHUS CTaguu 3aMeHbl pacTtBoputensa. COBpEeMEHHOE aHAIUTHYECKOe
00opy/0BaHNE, METObI UCCIIEIOBAHUS CBOMCTB M XapaKTEPUCTUK adporenei.

Pasoen 3. Ilpoyeccol u annapamul 015 NOIYUEHUA KOMNOZUYUL HA OCHOBE adpo2enell.
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3.1. CriocoObl BHEApEHHs] Pa3JIMYHbIX BEIIECTB B adporeiad. BHeapeHHe BEIIECTB Ha CTaaAUU
renieoOpa3zoBaHus. BHenpeHue BeliecTB Ha CTaJAuM 3aMEHbl pacTBoputeis. BHeapeHue BeliecTB ¢
UCTIOJIb30BAaHUEM CBEPXKPUTUYECKOH aicopOLnu.

3.2. TpeOoBaHus, NpeAbsSBIAEMble K BEIIECTBaM, KOTOpPbIE MOTYT OBITh HCIHOJIB30BaHbI IS
CBEPXKpPUTHYECKOH ancopOumu. DakTophl, BIMSIONIME HA BEIMYMHY MAacCOBOM 3arpy3Kd BEIIECTB B
a’poresb. AMOpQu3alus aKTUBHBIX BEUIECTB C UCIIOJIb30BAHUEM CBEPXKPUTUUYECKON afCcOPOLIUH.

3.3. CoBpeMeHHOE 000pYyIOBAaHUE U METO/IbI AHATUTUIECCKUX MCCIIEIOBAHUN KOMITO3UIIMI HAa OCHOBE
asporened. [Ipumepsl 1 UCTIOIB30BaHU KOMITO3UIIMIA HA OCHOBE a’porese.

4 O0beM yueOHO JUCHHMIIJIMHBI

Bup yuye6Hoii padoThl 315) 61’eMAI:<I;c;T:.m"§lc’ITp.q.

O01mas TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[Ipaktuueckue 3austus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocTosiTesbHasi padora 1,67 60 45
KonrtakTHas camocrosiTenbHasi pabota 167 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI ’ 598 44 85
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaNUA padoyell MPOrpaMMbl JUCHHUINJIMHBI
«CBepXKpUTHYECKHEe TEXHOJIOT UM

1 Heab AMCHMIIMHBI — U3yYEHHE OCHOBHBIX IIPOLIECCOB M allapaToB IJIs MMOJIy4eHHs] 1 00paboTKu
MaTepHaJiOB Pa3IMYHON MPUPOABI M CBOICTB C MCIOJIH30BAHUEM CBEPXKPUTHUECKUX (DIIOMIOB, a TakxKe
03HAKOMJIEHHE C OCHOBHBIMU ITOAXOJaMH K MOJICIIUPOBAHUIO TaHHBIX CUCTEM.

2 B pe3yabTaTe H3y4eHHUs1 AMCHUILINHBI 00YYAIOLIUICS 0JIKeH:

Obnadamye cleayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHU:

IIK-2.1; [IK-2.2; [IK-2.3; IIK-3.3.

3namo:

— OCHOBHBIE THUIIBI IPOLIECCOB MOJIyYEHHsI U 00pa0OTKHU MaTEpUANIOB C UCIOIb30BAHUEM TEXHOJIOTHI
CBEPXKPUTUYECKUX (PIIIOUIOB;

— OCHOBHBIE THIIBI, KOHCTPYKIIMHM M XapaKTEPUCTUKU TEXHOJIOTMYECKOTO OOOPYIOBAHUS JUIS
IIPOBE/ICHUS MPOLIECCOB C MCIIOJIB30BAaHUEM TEXHOJIOIMH CBEPXKPUTUYECKUX (IIFOUIIOB;

— (pu3MUecKue OCHOBBI CBEPXKPUTHUECKUX (IIIOMIIOB, TO3BOJISIOIIME MPEICKA3bIBaTh CBOWCTBA
YHCTBIX CBEPXKPUTHUECKUX (DIFOMIOB, @ TAK)KE CMECEH Ha X OCHOBE;

— TUTBI, KOHCTPYKIMM W OCOOCHHOCTH BCIIOMOTaTEeNbHOTO TEXHOJOTHYECKOro OOOpYIOBaHUS H
KOHTPOJIbHO-U3MEPUTENbHBIX NPUOOPOB Ul CUCTEM, pPAOOTAIOIIMX IO BBICOKMM M CBEPXBBICOKHM
JIaBJICHUEM;

— METOJIMKU UCCIeloBaHUs (Da30BbIX PaBHOBECUM IPU BBICOKUX JABJICHUSAX B CHCTEMax Pa3IMYHOMN
PUPOIB;

— METO/Ibl ¥ TOAXO/Ibl K MOJICJIMPOBAHUIO IMPOLIECCOB U AIIMAPaTOB CBEPXKPUTHUECKUX TEXHOJIOTHH.

Ymemn:

— BbIOMpaTh 000OpyNOBaHME MJIs TPOBEIEHHUS IPOLECCOB C HCIOJIB30BAHUEM TEXHOJIOTUI
CBEPXKPUTUYECKUX (PIIIOUIOB;

— paccuMThIBaTh IapaMeTpbl U PEXHUMbI PadOThl OCHOBHOTO M BCIOMOTraTEIBLHOIO 00OPYHOBaHMS
CBEPXKPUTUYECKUX TEXHOJIOTUH;

— IPOBOJIUTH MCCIENOBAaHUSA (A30BBIX PABHOBECHM CHCTEM pa3IMYHOW HPUPOABI NPH BBICOKUX
JaBIICHUSIX;

— KOMIUIEKTOBaTb YCTaHOBKHM, paOOTaloOIMe IMPH BBICOKMX JAABIECHUAX, 3alOPHO-PETYIMPYOLIEH
apMaTypoi ¥ KOHTPOJIbHO-U3MEPUTEIbHBIMUA IPUOOpaMu;

— MCIIOJIb30BaTh ~ COBPEMEHHBIE  AHAIUTHYECKHME  METOAbl  JUIsl  MCCIEIOBAaHUS  CBOICTB
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CBEPXKPUTUYECKUX (PIIIOUIOB;

— BpIOMpaTh Haubosee MOAXOIAIIME METOAbl M MHCTPYMEHTHI JIJIi MOJAEIHMPOBAHUS IPOIECCOB U
annaparoB CBEPXKPUTHUECKUX TEXHOJIOTHH.

Braoemn:

— OCHOBaMH IPOLIECCOB TOJYYEHUS M 0OpabOTKM MaTepUaOB C HCIOJIb30BAHUEM TEXHOJIOTHI
CBEPXKPUTUYECKHUX (ITIOUIOB;

— COBPEMEHHBIM HHCTPYMEHTAapHeM pa3pabOoTKH M CO3IaHUS OOOPYIOBAaHUS CBEPXKPUTHUECKUX
TEXHOJIOTHI;

— OCHOBHBIMH  HAaBbIKAMHM  IIPOCKTUPOBAHMS  IPOMU3BOACTB,  HCIOJNB3YIOLIUX  TEXHOJOTHUH
CBEPXKPUTUYECKUX (PIIIOUIOB;

— COBPEMEHHBIMHU 3HAHUSAMU B 00JIaCTH CBEPXKPUTHYECKUX (DIIFOUIOB M cMecell Ha UX OCHOBE.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue.

KpaTkuii ncropuueckuii 04epK pa3BUTHS CBEPXKPUTUYECKUX TEXHOJIOTUH U METOJ0OB MCCIIEJOBAHUM
CHUCTEM IIPHU BBICOKHX U CBEPXBBICOKUX JaBlieHUsX. COBpeMEeHHbIE 00J1aCTH TPUMEHEHHUS CBEPXKPUTUUECKUX
texHosaoruil. Llenu u 3anaun qucuuruinHbl. OCHOBHBIE MOHATHS U OIPECIICHUS.

Pazoen 1. Ceepxxpumuueckoe cocmosinue geujecmaa.

Yro Takoe CBEpXKPUTHUECKOE COCTOsSHME BeullecTBa. Pa3oBble nuarpaMMbl. KpuTuueckas Touka.
CaoiicTBa cBepxkputudeckux QuronoB. BemiectBa, mpUMeHsieMble B KaueCTBE CBEPXKPUTHUYECKUX
pacTBOPUTENICH. Y PaBHEHUs COCTOSIHUS BEILECTBA. .

Paszoen 2. Ceepxxpumuueckue mexHono2uu noay4enus MOHOIUMHBIX U HCUOKUX MAMEPUAILO8.

Knaccupukanuss TeXHONOTHMH TMOMyYeHHS MOHOJNUTHBIX M OKUIAKUX MarepuaioB. OCHOBHBIC
KOHCTPYKIIMU TEXHOJIOTMYECKUX alMapaToB M THUIIOBbIE TEXHOJOTMYECKHE CXeMbl. Pexumbl paboThl
o0opynoBanusi. Pu3nyeckre OCHOBBI CBEPXKPUTHUECKUX MPOIIECCOB IMOJYYEHHS] MOHOJMUTHBIX U HKUIKUX
MaTepHUaoB.

Pasoen 3. Ceepxxpumuueckue mexnono2uu noay4eHus OUCHEePCHbIX MAMePUanos.

Knaccudpukanus TeXHOMOTUH MOTY4YeHHs] IUCHEPCHBIX MarepuasioB. OCHOBHBIE KOHCTPYKIIUH
TEXHOJIOTUYECKUX aIlllapaTOB W THIIOBBIE TEXHOJOTMUECKUE CXeMbl. Pexumbl paboThl 000pYIOBaHUS.
®u3nuecKkue OCHOBBI CBEPXKPUTHUECKUX MPOLECCOB MOIYYEHUS AUCIIEPCHBIX MAaTEPUAIIOB.

Pazoen 4. Emxocmuvie annapamol 661c0k020 0asnenus Ol C6ePXKPUMUUECKUX MEXHONO02UIL.

OcCHOBHBIE THUNBI U KOHCTPYKIIMM €MKOCTHBIX allapaToB BBICOKOTO AaBiieHHS. KOHCTpyKIIMOHHBIE
MaTepHalbl, IPUMEHIEMBbIE JJIs1 paOOThI IPU BBICOKUX M CBEPXBBICOKUX JaBICHUSIX.

Pa3zoen 5. KonmponvHo-uzmepumenvuvie npubopsl 01 npoyeccos, npomeKarowux npu blCOKUX U
CBEPXBLICOKUX 0ABIEHUSX.

Meroasl M3MEpEHHsT BBICOKMX M CBEPXBBICOKMX JaBJICHMM. V3MepeHue M peryampoBKa pacxoja
cKaTol cpenpl. MI3zMepeHne TeMneparypbl IpU BBICOKOM J1aBJIEHUU.

Paszoen 6. Bcnomozamenvrnoe obopyoosanue u demanu yCmaHo80K C8EPXKPUMUYECKUX MEXHONOU.

MeTtoapl co3aHus AaBJIEHUs NIPM HOPMAJIbHBIX U BBICOKUX TeMIileparypax. Cxkatue razoB. CxxaTue
KUAKOCTEN U TBEPABIX Tesl. Co3aHne BBICOKMX JABICHUN C OJTHOBPEMEHHBIM MPUIIOKEHUEM CHJIIbI CIBUTA.
HarpeBanue npu BbICOKMX JaBieHMsX. CxaThe IpU HHU3KHUX TEMIIEpaTypax. 3alOpHO-pETYIHPYIOIIas
apMarypa YCTaHOBOK BBICOKOTO JaBJ€HHS. 3aTBOpbI JIabopaTOpHBIX ammaparoB. llepememmBanue u
UPKYIALUs 1o naBienueM. Obiee 00opynoBanue 1adopaTopuil CBEpXKPUTHIECKUX TEXHOIOTHIA.

Paszoen 7. Ananumuueckue memoowl ucciedosanus cucmem npu 8bICOKUX 0AGIEHUSX.

Metoauku uccneoBaHuil (pa3z0BbIX PABHOBECHH NMPH BHICOKHMX JABICHUSX: CHCTEMa KUAKOCTh — ras,
cucTtema TBEPIOE TeNO — )KHUJIKOCTh, CUCTEMa T'a3 — Ia3, cCUcTeMa TBEPJ0e Teo — ra3. Meroasl oTbopa npod
u  MeroAsl aHanuza. OImpeneneHue CXUMAEMOCTH Ta30B U KUAKOcTed. Meronuka u3MepeHus
MIOBEPXHOCTHOTO HATSKEHUST Ha TpaHULE >XUAKOCTh — Tra3. ONTHYECKUEe, PEHTICHOBCKHE W HHBIC
CHEKTPaJIbHbIE METO/IbI, 3JIEKTPUUECKNE U3MEPEHMSL.

Paszoen 8. Uncmpymenmul u memoosl MOOenuposanus npoyeccos U annapamos C8epXKpUmudecKux
MexXHON02U.

Oco0eHHOCTH MOJEIMPOBAaHUS MPOLECCOB U  alapaToB CBEPXKPUTHYECKUX TEXHOJIOTHIA.
CoBpeMeHHbIE HMHCTPYMEHTHI MOJEIUPOBaHUSA. MyIbTHMACIITAaOHbIE TMOAXOAbl K MOJCIMPOBAHHIO.
MonenupoBanue MHOro(a3HbIX CHUCTEM MPHU BBICOKHX AaBlIeHUAX. Moaenu TypOyIeHTHBIX TeUEeHUH.

4 O0bem yueOHOH THCHUILINHBI
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N O0beM THCHMILINHBI
Buna yueOHo# padoThI 3F Axax u. | Actp.i.
OO0masi Tpy10€eMKOCTh 1M CHUTLTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocTosiTesqbHasi padora 1,22 44 33
KonrtakTHas camocrosiTenbHas pabota 0,2 0,15
1,22

CamMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIIUHBI 43,8 32,85
Bua uTOroBoro KOHTpoJIs: 3auér

6. TPEBOBAHUSA K YCJIOBUSAM PEAJIM3AIIUU TPOT'PAMMbI BAKAJIABPUATA
6.1 Odmecucremublie TpedoBanus K peaausanuu OOII 6axkanaBpuara

YHuBepcHUTET pacroiaraeT Ha MpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHHH MaTepUaIbHO-
TEXHUYECKUM OOecreueHueM o0pa30BaTeNbHON NEATENbHOCTH (TIOMEIIEHUSIMU M O00OpYIOBAaHUEM) JUIS
peamuzanuu OOII 6akanaBpuara.

Kaxnplii oOydaromuiics B TeUYeHHE BCEro IMepuoaa oOyueHHs oO0ecreYrBAaeTCs WHAWBUIYAIbHBIM
HEOTPAHMYEHHBIM JOCTYIIOM K DJIEKTPOHHON HH(POPMAIMOHHO-00pa30BaTENbHON Cpelleé YHHUBEpPCUTETA.
DOnekTpoHHass  HWHQOPMAMOHHO-0Opa3oBaTeNbHAs  cpefda  o0ecrmedYMBaeT  BO3MOXKHOCTH  JIOCTYIIA
oOyuarorierocsi U3 000 TOYKH, B KOTOPOM UMeeTCsl AOCTYN K MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetn «MHTEpHETY», KaK HA TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

DnekTpoHHas HH()OPMAITMOHHO-00pa30BaTEIbHAS CPe/la YHUBEPCUTETA 00SCIICUNBACT:

— JIOCTYIl K y4eOHBIM IJIaHaM, paboduM MporpaMMamM TUCIHUIUIMH (MOJIYJeH), TMPaKTHK, 3JIEKTPOHHBIM
yu4eOHBIM HM3JaHUSIM U 3JEKTPOHHBIM OOpa30BaTEIbHBIM pecypcaM, YKa3aHHBIM B pabouux Mporpammax
JTUCITUTLIAH (MOJYJIEH ), TPaKTHK;

— (hopMupoBaHUE IEKTPOHHOTO TOPT(POINO 00YJAFOIIETOCS, B TOM YHCIIe COXPAHEHUE €ro padoT M OIICHOK
3a 3TH paboTHI;

— ¢ukcanuio xoaa 00pa3oBaTeIbHOrO Mpolecca, pe3ybTaToB MPOMEKYTOYHON aTTeCTallul U Pe3ylbTaToB
ocoerus OOII GakanaBpuara;

— TpOBEACHHE YUYEOHBIX 3aHATHI, MPOLENYpP OLEHKH pe3yabTaTOB OOY4YEeHMs, peanu3alus KOTOPBIX
IPeyCMOTPEHA C IPUMEHEHUEM AJIEKTPOHHOTO 00yUYeHH S, AUCTAHIIMOHHBIX 00Pa30BaTEebHBIX TEXHOJIOTHH;
— B3aUMOJICHCTBUE MEXIYy y4YaCTHUKaMU OOpa30BaTeIbHOrO MpOIecca, B TOM YMCIIE CUHXPOHHOE U (WJIN)
ACMHXPOHHOE B3aMMOJACUCTBHS MOCPEACTBOM ceTH «VIHTEepHET».

OYHKIIMOHUPOBAHUE AJICKTPOHHOW WHGOPMAIIMOHHO-00pa30BaTeIbHONW Cpeabl  00eCIeunBaeTCs
COOTBETCTBYIOIIMUMHU CPEACTBaMU WH()OPMANMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA W KBaM(UKAIMEH
pabOTHUKOB, €€  UCHOJB3YIOUMX M  HoAJepKuBaomuX.  DYHKIIMOHUPOBAHHWE  DJIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpelbl COOTBETCTBYET 3aKOHOAaTenbcTBY Poccuiickoit denepanmu.

6.2 TpeOoBaHMsA K MAaTepHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

MarepuanbHO-TeXHHUECKass 0a3a YHHBEPCUTETa COOTBETCTBYET JCHCTBYIOIIMM IMPOTHBOIIOKAPHBIM
NpaBUIaM U HOpPMaM M OOECIEUMBAET MPOBEICHUE BCEX BUJIOB JWUCIUILUTMHAPHOW W MEKIUCIUTUIMHAPHOM
MOJATOTOBKH, MPAaKTUYECKOH M HaydyHO-HCCIEeIOBATEIbCKOW pPabOThl 0OYdYaIOUIMXCS, MPEeTyCMOTPEHHBIX
y4eOHBIM TIJTAHOM.

[lepeueHp MaTepUAIbLHO-TEXHUYECKOTO OOECIIEYCHUS BKIIIOYACT: JICKIIMOHHBIC yUeOHbIE ayIUTOPHH
(oOopynoBaHHBIC BUCONPOCKITIOHHBIM 000pyI0BaHUEM TSt TIPe3CHTAIHIH, cpeacTBaMu
3BYKOBOCIIPDOM3BEJICHUSA, JKPAaHOM, M HUMEIOIIME BBIXOJ B VIHTEpHET), MOMEIIEHHs [UIi HpPOBEICHUS
CEMUHAPCKUX W TPAKTUYECKUX 3aHATUN (000pyIOBaHHBIE Y4eOHOW MeOenbio), OMOIMOTEeKY (MMEIOIIYIO
paboune KOMIIBIOTEpPHbIE MecTa Ui OOydalomMxcsi IO TporpaMme OakajaBpuaTa, OCHAIIEHHBIC
KOMITBIOTEPaMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOAOM B MHTepHeT), mabopaTopwH, OCHAICHHBIC
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COBPEMEHHBIM O0OPYAOBAaHMEM JJIsI BBIMOJHEHUS HAyYHO-HCCIEIOBATEIbCKONH pabOThl, KOMIIbIOTEPHbIE
kJjaccsl. [Ipu Ucmonb30BaHUM AJIEKTPOHHBIX U3JaHUI YHHUBEPCUTET 00eCleunBaeT KaKoro o0ydaroerocs
BO BpEMs CaMOCTOSITENBHOW MOJrOTOBKM pabOuYMM MECTOM B KOMITBIOTEPHOM KJIaCCe C BBIXOJOM B
HHTEepHET B COOTBETCTBUU C TPYAOEMKOCTBIO N3y4aeMbIX TACLIUILINH.

[ToMemieHusi MpeACTaBIAIOT COOOW ydeOHBIE ayIUTOPHHM Uil TNPOBEACHHUS Y4eOHBIX 3aHATHH,
NPEeyCMOTPEHHBIX IporpaMMoil OakalaBpuaTa, OCHAIllEHHbIE OOOpPYIOBaHMEM U TEXHUYECKUMU
cpeacTBaMu 00y4YeHHsI, COCTaB KOTOPBIX OMpeAessieTcsl B pabounX MporpaMmmax AUCHUIUINH (MOyJIeH ).

MarepuanpHo-Texandeckoe odecrieuenue OOII GakanaBprara BKIIOYAET:

6.2.1 Obopyoosanue, Heodxooumoe 6 0dpazoeamenbHOM npoyecce

Kadenpa kubepHeTuku pacronaraer KOMIBIOTEPHBIMU Ki1accaMu Ha 10 mocalodHbIX MecT (aya.
243a), 14 mocamounbix wmect (ayn. 247), 3 ydeOHO-Hay4YHBIMH JabopaTopusMu: JabopaTtopueid
COBPEMEHHBIX CPEICTB aBTOMAaTU3allUHU, TJabopaTopuell MaTeMaTH4ecKoro MOJICIUPOBaHus U Jaboparopueit
rereporeHHoro  karanusa  (¢usuko-xumuueckass —jabopatopus). Bce  ymaboparopuu  OCHAIECHBI
HEOOXOAMMBIMH MPUOOPAMHU U allliapaTaMHu.

JlaGopaTopus COBpEMEHHBIX CPEACTB aBTOMaTH3alMHu (aya. 244) ocHaleHa:

1) IBYXMO3UITMOHHOM CHUCTEMOM ympaBlieHus Kajgopudepom Ha 6aze TPM-2,

2) IBYXITO3UIIMOHHON CHCTEMOW PEryJIMpPOBAHUS TEMIIEPATYPhl KHUIKOCTH B EMKOCTH C MEIIAKoil Ha Oase
2TPM1,

3) TpEXMO3UIIMOHHON CHCTEMOM PEryJIMpPOBaHUS TEMIIEPATYPhl KUAKOCTH B EMKOCTH C MEIIAIKOW Ha 0aze
NPT5920,

4) nepeHOCHO! TPEXMO3UIIMOHHON CHCTEMON PEryIMpOBaHuUs TEMIIEpaTypsl Bo3ayxa Ha 6aze MPT5920H,

5) cucTeMoit HEemOCPEACTBEHHOTO UG POBOTO yIpaBieHus kamopudepom ¢ ucnosb3zoBanueM bYCT,

6) UMITyJTbCHOMH ~ CHUCTEMOM  ympaBleHHs KalopupepoM ¢ HUCMHOIb30BAHUEM IIHPOTHO-UMITYJIbCHOU
Moayssiiuu Ha 6aze TPM12-PiC,

7) MUKPOIIPOLIECCOPHON  OJTHOKOHTYPHOM CHCTEMOM pEryJupOBaHHs TEMIIEpaTypbl Ha BBIXOAE U3
kanmopudepa Ha 6aze TPM101,

8) MUKpONPOLIECCOPHON OAHOKOHTYPHOW CHCTEMOM PETYJIMPOBAHMS TEMIEPATYPhI XKUIKOCTH B EMKOCTH Ha
6aze TPM101,

9) xackaJHOI aBTOMAaTHYECKOI CUCTEMOI perynupoBaHus ypoBHs Ha 6aze koHTposuiepa CyBro2,

10) MHKpOMPOIECCOPHON CHCTEMOW yIpaBieHUS OOBEKTOM TIEPHOJUYECKOTO JCUCTBUS Ha 0Oasze
IporpaMMUpyeMoro jiornueckoro kourposuiepa I1JIK150,

11) MHKpPOTIPOIIECCOPHOM CHUCTEMOU ympaBiieHHs KamopudepoM Ha 6a3e MporpaMMUPYEMOTO JIOTHYECKOTO
koHTposutepa [1JIK150,

12) MHUKpOTPOIIECCOPHOUW CHCTEMOM ympaBieHus kiuMarudeckod kamepoil KK-350 TXB Ha 0Oase
IporpaMMupyemMoro jorunyeckoro kourposuiepa I1JIK150.

Kaxxnas ycraHoBKa MMeeT aBTOMAaTU3MpPOBaHHOE paboyee MecTo, OCHOBY KoToporo coctasisieT [1K ¢
CHUCTEMHBIM OJIOKOM, HampsMyio coeauHEHHBIM depe3 COM-mopT ¢ 6a30BBIMH MHKPOMPOLIECCOPHBIMU
yctpoiictBamu. Bce 12 IIK oObenuHeHpl B enuHYIO JIaOOpPaTOPHYIO C€Th, HMMEIOT HEO0O0XO0IuMOE
nporpamMMHoe obecrieueHue u 1ocTyn B UHTepHeT.

JlaGopaTopusi MmaremaTrdeckoro MojenupoBanus (aya. 243) ocHalleHa YCTaHOBKaMHU TETUIOOOMEHa,
pexTuduKanyy, adbcopOuuu, KpUCTAIM3alUK, (Aa30BOr0 PAaBHOBECHUS, CYIIKH, XHUMHUYECKUM pPEAKTOPOM,
MEMOpaHHOW YCTaHOBKOM, a’poTeHKoM. J[ns 3amsTuit ucnonb3yroTcs 2 [IK ¢ mpemycTaHOBICHHBIM
IPOTPaMMHBIM 00€CTIeYeHUEM.

JlaGoparopusi rereporeHHOTO Karanusa ((pu3mKo-xuMHudeckas yadoparopusi, ayna. 207) ocHamieHa
KaTaJIMTUYECKOM YCTAaHOBKOW AJISi MPOBENEHHS] XUMHUYECKHX DPEaKLUi, HacaJouHOW pPEeKTH(PUKALMOHHOU
yctaHoBkoi Jlymmapk, razoanamm3atopom [TMAM-310-02-2-2, ra3oBeiM xpomartorpadgom 3700 ¢ aByms
KalTWJUISIPHBIMU U 4ETHIPbMs HacaJao4HbIMU KosioHKaMu, [TU/I perynsaropom ognokanansaeiM TPM-101-CC.

VY nenpHBIA BeC CTOMMOCTH 000pymoBaHUs (HE crapiie 5 jeT) B oOmeld CTOMMOCTH 000pyAOBaHUS
20,3 %.

Takum o6pa3om, kadenpa obnamaeT XOpoIiel MaTepuaaTbHO-TEXHUUECKOW 0a3oi UIsi MPOBEACHUS
HEOOXOJUMBIX TPAKTHUECKUX MU JIAOOPAaTOPHBIX 3aHATHH. MaTepuallbHO-TeXHUYECKass 0a3a MOCTOSIHHO
obnoBnsercs, mpuiem IBM PC-coBMecTHMBIE KOMITBIOTEPHI, HCIOJB3yeMble B Y4e€OHOM IIpoIriecce,
OOHOBIISIOTCS] HanbOJIEe YacTo.
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6.2.2 Yueono-naznaomnwie nocoous:

BonbmMHCTBO OUCHUIUIMH, MpEnojJaBaHuE KOTOPhIX BeAETcs Ha Kadeape KUOEpHETUKH XHUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB, XOPOLIO OOecredeHbl y4yeOHO-HATSIHBIMM MaTepuaiaMu, B TOM YHCIE
JTOCTYIHBIMU 4epe3 ceTh MIHTepHeT.

[lo psny AWCUMIUIMH — JOCTYNHBI ~ y4eOHBIE  MPOTpaMMbI, pa3MEIICHHbIE Ha  caiiTe
MEXIUCITUTIIMHAPHOW aBTOMATH3UPOBAHHOM cuCTeMbl oOydeHust http://cis.muctr.ru/alk/. Peanmu3oBanb
JICKIIUU TI0 Y9€OHBIM MOYJISIM B COOTBETCTBUU C MPOTpaMMaMH TUCHUILIINH, KPaTKOE COJEpKaHUE KOTOPBIX
MPUBEACHO BbIIE B aHHOTanMsAX aucuuiuimH Hacroswmed OOIL IlpuBeneHsl mnpuMepbl pelICHUs
MpaKTHYEeCKUX padoT. JlOCTymHBI KOMIUIEKCH J1a00paTOpHBIX paboT, BKIIOYAIOUINE THUIOBBIE MPUMEPHI
BBIIIOJIHEHUST PabOT W TpeOOBaHUS K OTYETaM, BapHaHThl 33JaHUN, PYKOBOACTBO MO paboTe ¢
MOJIETUPYIOIIMM MTPOTPAMMHBIX 00€CTIE€YEeHUEM.

JIOCTYIIHBI TECTOBBIE 3aJlaHUsI JJISI CAMOKOHTPOJISI 3HAHWM U TECTHI MPOMEKYTOYHOTO KOHTPOJIS IO
T€MaM M MOAYJISIM C OTPaHUYEHHEM I10 BPEMEHU U MO0 KOJIMYECTBY MOMBITOK.

OpraHu3oBaH JAOCTYI K CBOOOJIHO pacrlpocTpaHseMbIM 00pa30BaTENbHBIM MOpTAaM U caTam s
UCIIOJIb30BaHUsl MH(OPMALIMOHHO-CIIPABOYHBIX pecypcoB. CTyIeHTbl MOTYT HCIIOJIb30BaTh JIaHHBIE
AIIEKTPOHHBIE PECYpPCHl Ui CaMOCTOSTENIbHOW IOATOTOBKH, HAayYHO-HCCIENIOBATEIbCKOW pabOThl H
HaIMCaHMsI BBIMMYCKHOW KBaTU(UKAITMOHHOW paOOTHI.

6.2.3 Komnvromepui, UHGOPMAUUOHHO-MEIEKOMMYHUKAUUOHHBIE  CEMmU, annapamuo-
npoOZpAMMHBLE U AYOUOBU3YATIbHbBLE CPEOCEA:

Ha xadenpe KXTII, peanusyromieil 0CHOBHYIO MpOo(ecCHOHATBHYI0 00pa30BaTEeIbHYIO MPOrpaMMy
no HampasieHuto 28.03.02 Hanoumxenepus, npohuns «HanowHxkeHepus sl XUMUH, (HapMaleBTHKUA H
OMOTEXHOJIOTHMNY», UMEIOTCSA B JIOCTATOYHOM KOJMYECTBE MEPCOHAIBHBIC KOMITBIOTEPHI, YKOMIUIEKTOBAaHHbIE
DVD-npourpsiarensimu, USB-nopramu, npuHTEpaMu U NPOTPAMMHBIMU CPEICTBAMHU; MYJIbTUMEIUNHOE
NPOCKIIMOHHOE 000pyAoBaHHe; U(PPOBON (oToanmapar; KOMUPOBAIbHBIEC allaparhl, JOKaJbHas CEThb C
BbIX010M B IHTEepHeT; 6ecripoBoHAas TOUKA IOCTYIA B JIOKAJIbHYIO CETh U ceTh VIHTepHeT.

6.2.4 [Ileuammuoie u 31eKmponHble 00pazosamebHbvle U UHPOPMAUUOHHDLE PECYPCHL:

Jnst peamuzammu OOIT GakanaBpuata mo HampabieHuro noarotoBku 28.03.02 Hanoumskenepwus,
npopmwis «HaHomHXeHepuss Ans XuMHH, GapMaleBTUKH W OuorexHomorum», Ha Kadeape KXTII
UCIONB3YIOTCS  MHGOPMAIIMOHHO-METOAMYECKHEe MaTepuaibl: ydyeOHble TO0CcoOMsl 1O JAUCHUIUITMHAM
MPOTPaMMbI; METOAMYECKHE PEKOMEH/IAIIMHU K TPAKTUYCCKUM 3aHATHIM; JICKTPOHHBIE YIeOHBIE TOCOOUS IO
JUCIUIUIMHAM TporpamMmbl; KadeapaiabHble OUOIHOTEKHM OSJIEKTPOHHBIX H3JaHUM MO AUCHUILIUHAM
OpOTpPaMMbl; 3JEKTPOHHBIE MPE3CHTAMN K pasJeliaM JIEKIHOHHBIX KypCOB; Y4eOHO-METOAMYECKHE
pa3paboTku kadenp B 3JEKTPOHHOM BHJIE; BUJCOYPOKHU K pa3/iesiaM AUCIUILINH.

OOecnieueHHOCTh COBPEMEHHBIMH  YYEOHBIMH TOCOOMSIMH, BBITYIICHHBIMH IPENOAaBaTEIIMU
kadeaper KXTII, Beicokas. Ko Bcem HaydHBIM M3JaHUSAM M Y9€OHBIM MTOCOOMSM, BBITTYIIEHHBIM uepe3 PO
PXTY um. I.U. MenneneeBa umeercss noctyn depe3 (GoHAbl MH(GOPMAIMOHHO-OMOIMOTEYHOTO (HOHIA.
Kpome Toro, OOJBIIMHCTBO IUCHUIUIMH, mpenogaBaeMbix Ha kadernpe KXTII, umeroT pa3BepHYTYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO U HH(POPMALIMOHHO-METOINYECKYIO TTOIEPIKKY.

Nudopmanmonno-o6pazoBaTenbHbie, WHOOPMAITMOHHO-METOIUYECKHE, YICOHO-UCCIIEA0BATEIIbCKUE
pecypchl IpeacTaBieHsl Ha caiite kadenps! http://khtp.muctr.ru.

VYHuBepcurer obecrneueH He0OXO0AUMbBIM KOMITJIEKTOM JIMIIEH3HOHHOTO MPOrPaMMHOT0 00ecriedeH s
(coctaB ompenensercss B padoyux NporpaMmax AMCUUIUIMH (MOIyJe) M MOJUIEKHUT €XKErOAHOMY
OOHOBIICHHUIO).

OOyuaronmMest obecriedeH OCTyn (yHaJeHHBIA OCTYI), B TOM YHCJIE B Cllydae NPUMEHEHHS
JMEKTPOHHOTO  OOy4YeHHs, JAMCTAHLUMOHHBIX  OOpa30BATEIbHBIX  TEXHOJOTHH, K  COBPEMEHHBIM
npodecCHOHANBPHEIM 0a3aM JaHHBIX W WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenenseTcss B pabouyux TmporpamMmax AUCHUIUIMH (MOOYJIeH) © TOMJIEKUT OOHOBJICHHIO (TIpH
HEOOXOIUMOCTH).

[TomemeHust Ui CaMOCTOATEIBHOM PaObOThI 0OYJAIOIIMXCSl OCHAIEHBI KOMITBIOTEPHOW TEXHUKOM C
BO3MOXKHOCTBIO TIOAKIIOUEHUss K cetu «MHTEpHET» MW o0ecmedeHbl JOCTYIIOM B AJICKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

YHuBepcutrer  obecrieueH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIICH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro MPOrPAMMHOTO O0ECIICUCHYS, 8 MOM HUCTIE OMEeYeCH8eHHO20 NPOU3600CH8a (COCTAB
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orpenensercss B paboyMx MporpamMmax JUCHMIUIMH (MOXyJeH) u noonexcum o00OHOGIEHUIO npu
HeobOXxo0umocmu).

IIpu wucnonp3oBaHMM B O00pa30BaTEIBLHOM TPOIECCE TEYATHBIX U3JaHUA B YHHUBEPCUTETE
chopmupoBaH OMOIUOTEUHBIH (OHJ, YKOMIJIEKTOBAHHBIA TEYATHBIMU HM3JaHUSMHU M3 pacdyeTa HE MEHEe
0,25 sk3emIUIApa KaXJOT0 W3 H3JAaHHMH, YKa3aHHBIX B paboumx MporpaMmax TUCHMIUIMH (MOAIYynei),
mporpaMMax MpakTHK, Ha OJHOro OO0y4aromierocss W3 4Hcia JHI, OJHOBPEMEHHO OCBaMBAaIOLIUX
COOTBETCTBYIOLIYIO JUCIUIUTMHY (MOIYJIb), IPOXOIAIIMX COOTBETCTBYIOIIYIO IPAKTUKY.

OO6yuaromumcsi obecriedeH A0CTyn (YAJICHHBIA JOCTYI), 8 MOM YuUCIe 6 cayuae NPpUMEHEHUS
INEKMPOHHO20 00yYeHUA, OUCMAHUUOHHBIX O00pPA308AMENbHBIX MEXHO02Ull, K COBPEMEHHBIM
npodecCHOHANBbHEIM 0a3aM JaHHBIX W WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenenseTcss B pabouyux TmporpamMmax AUCHUIUIMH (MOIYJIEeH) © TOMJIEKUT OOHOBICHHIO (TIpH
HEOOXOIUMOCTH).

OOyuvaromuecs W3 4HCiIa WHBAJIUAOB W JIMI C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMH 30POBbSI
oOecrieunBarOTCS TMEYaTHBIMU U (WJIHM) DSIEKTPOHHBIMH 00pa3oBaTeNbHBIMH pecypcaMud B  (opmax,
aJIaNTUPOBAHHBIX K OTPAaHUYECHUSM UX 370POBbSL.

Jlnst peanu3anuyu OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl MOATOTOBKH OaKalaBpOB HMCIOJIB3YIOTCS
dboHABl yueOHOHM, y4eOHO-METOAMYECKOW, HAYYHOU, MEPHOIUYECKON HAyYHO-TEXHHYECKOW JUTEPaTyphl
Nundpopmanmnonno-oudauoreunoro nenrpa (MbL) PXTY um. J[.W. MenneneeBa u xadeap, yyaCTBYIOUIHNX B
peanusaniy nporpamMmmal.

Nudopmannonno-oubnuoreunsiidi  nenrp PXTY  wum. . WM. MenzgeneeBa oOecrneynBaer
MH(OPMaLIMOHHYIO MOJJIEPIKKY peanuzaumn MIPOrpaMMBl, COJICHCTBYET MOJITOTOBKE
BBICOKOKBJIM()UITUPOBAHHBIX  CIICIUATUCTOB, COBEPILIECHCTBOBAHUIO y4yeOHOTO Tmpolecca, Hay4dHO-
WCCJIEIOBATEIbCKOM  pabOoThl, CHOCOOCTBYET PAa3BUTHIO NPO(PECCHOHATBLHON KYIbTYpPhl  OyayIero
CTELUAINCTA.

UBIL] yauBepcuteTa oOecrieunBaeT OOydYaIOMIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOIUYECKON W
HAY4YHOH JnuTepaTypod, HEOOXOAMMOW ISl pealu3aliid U KayeCTBEHHOIO OCBOEHHUS OOydYaloMIMMHUCS IO
nporpamMme OakaiaBpuaTa 00pa30BaTEIBHOrO IpoIecca IO BCEM IUCHUIUIMHAM, NpakTukam u [MA
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl HOATOTOBKH OaKalaBpoOB.

O6mmit 06veM MHOTOOTpacaeBoro ¢houaa MBIl Ha 01.01.2022 cocraBmsier 1719785 ak3.

@oHp y4eOHON U yueOHO-METOIUYECKON JINTePaTyphl YKOMIUJICKTOBAH MEYATHBHIMU H3IAHHUSIMH U3
pacuera He MeHee 0,25 SK3eMIUISIPOB KaXJAOr0 W3 M3IAaHUN OCHOBHOW JIUTEPATYpPhI, MEPEUHCICHHOW B
pabounx mporpamMmax AWCHHILTAH (MOMyJei), MpakTUK, U He MeHee (0,25 3K3eMIUISIPOB JOMOIHUTEIBHON
JUTEpaTyphl HA OJHOTO 00YYaIOIIErocs.

@DoHJ JOMOJHUTENBHON JUTEPATyphl BKIIOYAET MOMUMO Y4eOHOH mnuTeparypbl OQUIHAIBHEIC,
CIIpaBOYHO-OMOIMOTrpaduiecKue, CriennalIn3upPOBaHHBIE OTEUECTBEHHBIE U 3apYyOSKHBIC TIEPUOTUUCCKUE U
uH(GOPMAIIMOHHBIC U3aHHSI.

NudopmaninoHHo-0MOIMOTEUHBIN IIEHTP 00eCIeYnBaeT CaMOCTOSTENbHYIO PaboTy OOyJaronuxcs B
YUTAIBHBIX 3aJ1aX, MPEIOCTABIISAS IMIUPOKUN BBIOOP JUTEPATyphl MO aKTyalbHBIM HANPABICHUSM, a TAKXKe
obecrieunBaeT J0CTyn K MpodecCHOHATBHBIM 0a3aM JaHHBIX, HWH()OPMAIMOHHBIM, CIPAaBOYHBIM |
MIOUCKOBBIM CHCTEMaM.

Kaxxnprit oOy4varonuiicss obecriedeH CBOOOJHBIM JTOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOH WMeEEeTCs
noctyn K cetu MHTepHeT, K AekTpoHHO-0ubmmoTeunoit cucteme (ObC) YHuBepcutera, KOTopast COACPKUT
pa3IUYHbIE W3/1aHUS 10 OCHOBHBIM HM3y4aeMbIM AMCLUUIUIMHAM U cQOpMHpOBaHA IO COTJIACOBAHUIO C
npaBoo0IaAaTeNsIMU y4eOHOM U yd4eOHO-METOAMYECKON JIUTEPATYPHI.

st Gonee TMOJTHOTO W OMEPaTUBHOIO CIPaBOYHO-OMOIMOTrpaduueckoro u HMHPOPMAIMOHHOTO
oOciyxuBanus B UBL] peann3oBana TeXHOIOTHS JIEKTPOHHOM T0CTaBKH JOKYMEHTOB.
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JIEeKTPOHHBbIe HH(OPMAIMOHHBIE pecypPchl, HCIOJIb3yeMble B pouecce 00y4eHus

PexBH3HTHI 10r0BOpa

(HOMep, 1aTa 3aKJIIOYEHHs, CPOK

XapakTepucTuka

JIeKTPOHHBI M N OnobauoTeyHoro ¢Gouaa,
Ne eCVDC JAeicTBHsI), CCHLIKA HA CaiiT OCTYI K KOTOPOM
pecyp IBbC, cymma norosopa, y pomy
" NPeI0CTABIAETCH J0r0BOPOM
KOJHYECTBO KJII0Yeii

DJIEKTPOHHO- [IpuHanyIexKHOCTH — CTOPOHHSS Kommexknuu: «XumMus» - u3a-sa
OoubnuoreyHas PexBusutel norosopa — 00O HOT, «Xumus» - wu3g-Ba
cucrema (3bC) «M3naTenbcTBO «JlaHb)» JlaGoparopus 3HAHWH,
«JIAHb» Horosop ot 26.09.2020 «Xumusa» - usa-sa «JIAHby,

Ne 33.03-P-3.1-2173/2020
Cymma gorosopa — 747 661-28
C 26.09.2020 no 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo kimtoveit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJip3oBatelied PXTY ¢ moboro
KOMIIbIOTEpA.

VY naneHHslid 10CTyN OCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBbC.

«Xumusi»-KHUTY  (Kazanckuit
HaITMOHATLHBIN
HUCCIIEI0BATEIbCKUN
TEXHOJIOTHYECKHUI
YHUBEPCUTET), «XUMHSI» - H3]I-
Ba OU3SMATIIUT»,
«Mudopmaruka» -  U3I-Ba
«JIAHDb», «MHpopmaTukan-
HarnmonanbHbIit OTKpBITHIN
YHuBepcurer «HTYHUT»,
«HX)EHEPHO-TEXHUYECKUE
Hayku» - wu3g-Ba  «JIAHDby»,
«Teopernueckass MexaHUKay -
n3n-Ba «JIAHb», Dxonomuka u
MEHEPKMEHTY» - U3a-Ba Jlankos

nu K., a Taxke oTAcIbHEBIC
W3JaHUS B COOTBETCTBHU C
JloroBopom.

IIpuHaIeKHOCTD — CTOPOHHSA
PexBuzutsel norosopa — OO0
«3marenbpcTBO «JIaHbY
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

CymmMma norosopa — 498445-10
C 26.09.2021 no 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo kimtoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJip3oBateiied PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslid 10CTyN MOCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBC.

Komnexnun: «Xumusay - u3a-Ba
HOT, «Xumus» - wu3g-Ba
JlaGopaTopus 3HAHUH,
«Xumus» - KHUTY (Kazanckuit
HaITMOHATLHBIN

HUCCIIEI0BATEIbCKUN
TEXHOJIOTHYCCKUI
YHUBEPCUTET), «XUMHS» - H3]I-
Ba OU3SMATIINUT»,
«Muadopmaruka -
HanuonanbHbIit OTKpBITHIN
YHuBepcurer «HTYUT»,

OKOHOMHKA U MEHEIKMEHT» -
n3n-Ba JlamkoB u K., a Takxke
OTJEIbHBIC H3JaHUS u3
KOJUICKIIUN JIPYTUX U3/1aTeIhCTB
B COOTBETCTBUH C J[oroBopom.
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IIpuHaIeKHOCTD — CTOPOHHSA
PexBusutsl norosopa — OO0
«3marenbpcTBO «JIaHbY
Horoop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo kimtoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJip3oBatelied PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHslid 10CTyN OCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite ObC.

«Xumusa» - usa-sa «JIAHby,
«Mudopmaruka» -  U3I-Ba
«JIAHby, «MHxeHepHO-
TEXHUYECKHE HAyKW» - H3[-Ba
«JIAHDb», «Teopernueckas
MexaHuka» - u3n-Ba «JIAHDb»,
«Puzuka» - n3n-sa «JIAHDby, a
TaKXX€ OTACIbHBIC W3JaHHUS U3
IPYTUX KOJUICKIIUH
U3IaTenbCTBa «JIAHb» B
COOTBETCTBUHU C JloroBopom.

DIEKTPOHHO - [TpuHAIEKHOCTh — COOCTBEHHAsT | DIIEKTPOHHBIE BEPCUH YUCOHBIX
OuOIMoTeYHAs PXTY. W Hay4YHBIX W3JaHUN aBTOPOB
cucrema UBI] PXTY mo Bcem OOII.
PXTY nm. Ccpuika Ha caut ObC —
J.U. MenneneeBa | http://lib.muctr.ru/
(na 6a3e AUBC
«Hpbucy) Joctyn i oas30Barenen

PXTY ¢ mo6oro koMmbroTepa
WNudpopmanmonno- | IIpuHaIIeKHOCTh CTOPOHHSIS. OneKTpoHHas 6ubimoreka
CIIpaBOYHas PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKUX
cucreMa «MHD®OPMIIPOEKT-Lentp» m3nanuii.  Copmepxur  Oosee
«TEXOKCIIEPT» 40000 HaIMOHAJIbHEIX
«Hopwmsl, npaBuna, | Kontpakt ot 24.12.2021 crangapros u ap. HT/]
CTaHJAPTHI 216-2772A/2021
Poccum».

Cymma gorosopa — 887 604-00

C 01.01.2022 o 31.12.2022

Ccbuika Ha caut ObC —

http://reforma.kodeks.ru/reforma/

KonuuectBo xntoueit — 10

JIMIIEH3UH + JJOKaJIbHBIA TOCTYI C

koMnbrorepos MBI
DJIEKTPOHHAS [IpuHanyIeKHOCTH — CTOPOHHSS B OB]1 nocTynHbI 31€KTPOHHbBIE
o6ubnuorexa PexBusutel norosopa — ®I'bY BEPCHUU JuccepTanui
JccepTanui PI'b Poccuiickoit T'ocynapcTBeHHOM
(OB PT'B) Jorosop ot 23.04.2021 OMOJIMOTEKH:

Ne 33.03-P-2.0-23269/2021 C 1998 roj|a — 1O

CHEIUATBHOCTSIM:
Cymma gorosopa — 398 840-00 «IKOHOMUYECKHUE HayKH»,
«fOpunnueckue HayKn»,
C 23.04.2021 mo 22.04.2022 «Ilegarornueckne Haykm» |
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«IIcuxomornyeckue HAYKH»,

Ccruika Ha caiit ObC — ¢ 2004 roma - m©mO BCeEM
http://diss.rsl.ru CHEIHATIBHOCTSIM, KpoMme
MEAUIMHBI U papMaluu;
KonuuectBo xntoueit — 10 c 2007 roma - WO BCEM
nuieH3ui + pacneyatka B MBI, CIICIIMAJIBHOCTSIM, BKJIFOYas
paboTel 1O  MEIUIMHE |
dhapmanuu.
bJI BUHUTU PAH | [Ipunaayie’;kHOCTh — CTOPOHHSS Kpynuetimas B Poccum 06a3
PexBusutel norosopa- BUHWUTH | naHHBIX 1O  €CTECTBEHHBIM,
PAH TOYHBIM " TEXHUYECKUM
Horosop ot 20.04.2022 HaykaMm. Bxirouaer marepuaisl
No 33.03-P-3.1-4426/2022 PX (PedepatuBHOrO XypHasa)
BUHUTU c¢ 1981 r. OOwmwmii
CymmMma morosopa - 100 000-00 oovrem BJ[ — Oomee 28 muH.
JIOKYMEHTOB
C 20.04.2022 1o 19.04.2023
Ccblika Ha calT —
http://www.viniti.ru/
KonuuecTBo kitoueit —
JIOKQJIBHBIN AOCTYIT JJIs
noJib3oBatesniet PXTY B UBI]
PXTY.
Hayuno- IIpuHaIeKHOCTD — CTOPOHHSA Hayunas DJIEKTPOHHAs
3JICKTPOHHAS PexBu3uTh 1OTOBOpA — ouobmoreka eLIBRARY.RU -
o6ubnuorexa OOO Hayunas sneKkTpoHHas 3TO KPYMHEWUIIHH POCCHICKHUNA
«eLibrary.ru» oubmmoTeka MH(pOpPMaIMOHHO-
Horosop ot 24.12.2021 QHAIUTUYECKUN  IOpTall B
Ne SU-364/2021/33.03-P-3.1- 00JlacTH HAYKH, TEXHOJOTHH,
4085/2021 MEIUIMHBL U 00pa3oBaHus,

CymmMma gorosopa — 1 309 275-00
C01.01.2022 o 31.12.2022

CchUIKa Ha CalT —
http://elibrary.ru

KonnuecTBo kimoveit — noctyn
s monb3oBarteneid PXTY mo IP-
azpecaM HEOrpaHUYEH.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHOM PETUCTPALINU Ha
caiite HOB.

comepxkammii  pedepaTel U
MOJIHBIE TEKCTHI Oosee 29 MIH
Hay4HBIX CTaTeH M MyOIMKAIIHA,
B TOM 4HCIE DJIEKTPOHHBIE
Bepcuu 6onee S600 poccuiickux
HAyYHO-TEXHUYECKHUX
KYpHAJIOB.
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CnpaBouHo-
IpaBoBasl CUCTEMA
I'apanT»

IIpuHaIeKHOCTD — CTOPOHHSA
KonTpaxkr ot 27.12.2021

Ne 215-2745A/2021

Cymma xonTtpakra 680 580-00
C01.01.2022 no 31.12.2022

CchlUIKa Ha CalT —
http://www.garant.ru/

KonnuecTBo kimroveit — noctyn
s monb3oBarteneid PXTY mo IP-
aJpecaM HeOrpaHWYeH

I'apant — cmpaBO4HO-IIpaBOBAas
CHUCTEMA IO 3aKOHOAATEIbCTBY
Poccutickoit enepanumn.

DNEeKTPOHHO- IIpuHaIEXKHOCTH — CTOPOHHSS OneKTpoHHas 6ubimoreka
OunobInoTeyHas «INEKTPOHHOE U3AATEIBCTBO BKJIFOYAET OoJtee 5000
cucreMa FOPAITY HAaMCHOBaHMNA y4eOHUKOB U
W3/1aTeIbCTBA Jorosop ot 16.03.2022 y4eOHBIX TIOCOOMH TI0O BCEM
«FOPAMT» Ne 33.03-J1-3.1-4377/2022 OTpaciisiIM 3HAaHUW JUIA  BCEX
YpPOBHEH  MpodhecCHoHATHHOTO
Cymma norosopa — 478 304.00 oOpa3oBaHUs OT BEIYyIINX
HAyYHBIX LIKOJI C COOTI0IEHUEM

C 16.03.2022 no 15.03.2023 tpeboBanuii HOBbIX PI'OCoB.

Cchuika Ha caiiT — https://biblio-

online.ru/

KonnuecTBo kimtoveit — noctyn

JUTSL 3aperUCTPUPOBAHHBIX

nonb3oBareneit PXTY c moboro

KOMITBIOTEPA.

VY naneHHslid 10CTyN OCIE

IIEPCOHAJIBHON PETUCTPALUU Ha

cante ObC.
DNEKTPOHHO- [TpuHAAIEKHOCTH — CTOPOHHSIS KoMIuiekT u3nanuii, BXOASIINX
OuOIMoTeYHAas 00O «Ilomurexpecypce» B 0a3y HaHHBIX «DJIEKTPOHHAs
cucremMa Horosop ot 16.03.2022 OoubmamoTeka TEXHUYECKOTO
«KoHcynpTanT No 33.03-P-3.1-4375/2022 BY3a».
CTYJCHTa»

Cymma gorosopa — 258 488 - 00
C 16.03.2022 no 15.03.2023

CcrlIIKa Ha caiT —
http://www.studentlibrary.ru

KonnuecTBo knroued — 1octyn
JUISL 3apErUCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHON PETUCTPALINU Ha
caiire OBC.

148



10 DNEKTPOHHO- [IpuHamIeKHOCTH — CTOPOHHSAS Komnexmus n3JaHuNl

OubIMoTeYHAs 000 «3HAHUYM» Y4EOHHKOB U y4E€OHBIX ITOCOOMIA
cucreMa Horosop ot 06.04.2022 [0  pa3siu4yHbIM  OTPACIAM
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | 3Hanuii i BCeX YPOBHEH
» npodeccrnoHaIbHOTO

CymmMma moroBopa — 31 500-00 oOpa3oBaHws.

C 06.04.2022 1o 05.04.2023

CcrlIIKa Ha cailT —
https://znanium.com/

KonunuecTBo kitouelt - noctym st

3aperuCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

11 Wndpopmanmonno- | IIpuHanie;KHOCTh — CTOPOHHSIS CucremaTtuzanus,
AHAIUTHYECKAs 00O «Hayunas 3neKTpoOHHAast KOPPEKTUPOBKA npoduteit
cucrema Science O6ubnuorexa» yuenbix PXTY u ynuBepcurera
Index B LIEJIOM. Anamms

Horosop ot 11.04.2022 nyOJIMKAIMOHHOM ~ aKTUBHOCTHU
No 33.03-J1-3.1-4376/2022 COTPYJIHHUKOB YHUBEPCHUTETA.

Cymma gorosopa — 108 000-00
C 11.04.2022 1o 10.04.2023

CcrlIIKa Ha cailT —
http://elibrary.ru

KonuuectBo Kimroueit —
JIOKQJIBHBIN AOCTYIT JJIs
cotpyaHukoB MbII.

becrninarable apXuBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOPHAYKH AJIs BY30B.

Apxus HM3parenpctBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus M3narensctea Annual Reviews. ITaker «Full Collectiony 1932-2005

ApxuB umsparenbcTBa MHcTHTYTa (Dusuku (BemmkoOpuranus). ITaker «Historical Archive 1874-
1999 ¢ mepBOro BBIYCKA KaKA0T0 sKypHasia 1mo 1999, 1874-1999

ApxuB m3garenbcTtBa Nature Publishing Group. ITaker «Nature» ¢ IepBOr0 BBIIYCKA IEPBOrO
HoMepa 1o 2010, 1869-2010

Apxus m3nparensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BEIITYCKa
Kak10T0 sKypHaya 1mo 1995, 1849-1995

ApxuB umsparenbcTBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BhIIYCKa
Kakaoro skypHasa 1o 1998, 1890-1998

Apxus m3garenncrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIIycKa KaKJIOTO
skypHajsia o 1996, 1798-1997

ApxuB m3parenscrBa Cambridge University Press. Ilaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBOoro BBITYCKa Ka)XI0ro skypHaia mo 2011, 1827-2011

Apxus xypHasoB Koposesckoro xumudeckoro oomiectsa(RSC). 1841-2007

ApXHB KOJUICKIIMM KYPHAJI0B AMEpPUKAHCKOro reodusndeckoro cowsa (AGU), npemocraBiisieMbli
n3garenscTBoM Wiley Subscription Services, Inc. 1896-1996
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BecrutatHble ouimanbHbie OTKPBITHIE pecypchl HTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0bemunser Oonee 10000 HaydHBIX >KYpHAJOB IO pPAa3JIMYHBIM OTPACIsIM 3HaHUKA (OKOJO 2
MUJUTHOHOB cTate) u3l134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemeno 6onee 3000 KHUT MO pa3IMYHBIM OTPACISAM 3HAHHM, MPEAOCTABICHHBIX 122 HayYHBIMH
U371aTeIbCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/
baza panmnbix Brmodaer Oonee 300 peneH3upyeMbIX KypHAJOB 10 OWOMEOWIIMHE, MEIUIIUHE |
€CTEeCTBEHHBIM HayKaM. Bce craThu, pa3menieHHbIe B 0a3e, HaXOAATCS B CBOOOHOM JIOCTYIIE.

4. DneKTpOHHBIN pecypc arXiv https://arxiv.org/

Kpymreiinm GecriiaTHBIN apXUB AIEKTPOHHBIX HAYYHBIX MyONHKAIUi 1Mo pa3aenam (QU3HKU, MAaTeMaTHUKH,
UH(OPMATUKHU, MEXaHWKH, acCTpOHOMHUU U Ouosoruu. Mmeercs moapoOHBIM TeMaTHYECKHM KaTajor u
BO3MO>KHOCTb IIOMCKa CTaTeH 110 MHOXECTBY KPUTEPHUEB.

5. Komnexnust sxypaanoB MDPI AG http://www.mdpi.com/

MHOroAuCUMIUIMHAPHBIA TU(GPOBOM M3IATENBCKUN pecypc, ABISETCA MIaT(GOpMOM sl perieH3UpyeMBbIX
Hay4HBIX JKYPHAJIOB OTKphITOro noctyma, m3garonmxcss MDPI AG (bazens, llBeiinapust). M3naTenbcTBo
BhINTyckaet 6osee 120 pa3sHOOOPA3HBIX ANIEKTPOHHBIX KYPHAIOB, HAXOJAIMINXCS B OTKPHITOM JJOCTYTIE.

6. NznarenbcTBO ¢ OTKpBITEIM AoctynoM InTech http://www.intechopen.com/

[lepBoe u KpymHeinee B MUpe HM3IATENBCTBO, IMyOJHKYIONIEEe KHUTH B OTKPHITOM JaocTyre, okono 2500
HayyHBIX u3naHui. OCHOBHAs TeMaTWyeckash HalpaBJIEHHOCTh - (U3MYECKHME M TEXHUYECKHE HayKH,
TEXHOJIOTUH, MEAULIMHCKUE HAYKH, HAYKU O KHU3HHU.

7. baza gannpix xumudeckux coenunennii ChemSpider http://www.chemspider.com/
ChemSpider — aTo OGecraTHas XuMuueckas 6a3a JaHHBIX, IPEIOCTABIIIONIAs OBICTPBIN TOCTYII K 0oJiee YeM
28 MIJTHOHAM CTPYKTYpP, CBOMCTB M COOTBETCTBEHHOU MH(popmaruu. Pecypc npunamnexut KoponeBckomy
xuMuyeckomy obmiectBy BenukoOpuranuu (Royal Society of Chemistry).

8. Konnexnus sxypaamoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekius )XypHauoB, B KOTOPBIX IMYOJUKYIOTCS OTYETHI O HOBBIX MCCJIEIOBAHUAX B 001aCTH
€CTECTBEHHbIX HayK W MeIULUHBL. Bce »ypHanbl pasMenieHsl B cBo6ogHOM aoctyme (Open Access), Bce
CTaTbhU MPOXOJAT CTPOTO€ HAYYHOE PELIEH3UPOBAHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo mo marentam u ToBapHbIM 3HaKam CHIA — USPTO — npenocTaBnsieT cBOOOAHBIN TOCTYI K
aMEpPUKAHCKUM TaTeHTaM, onmy0rMKkoBaHHBIM ¢ 1976 1. 1o HacTosee Bpemsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTents! (nbGoO maTeHTHBIE 3asBKH) Oosiee 50 HAIIMOHATIBHBIX M HECKOJIBKUX MEKIYHAapPOJHBIX MAaTEHTHBIX
01opo, B TOM umrcie mociabie TeKeThl naTeHToB CIIIA, Poccun, @pannuu, SAnoHuu u ap.

11. denepanbHbIiI WHCTUTYT MIPOMBITTUICHHOM COOCTBEHHOCTH (DUIIC)
http://www .fips.ru/wps/wcm/connect/content _ru/ru
Nudopmanmonnsie pecypcesl DUIIC cBobogHOTO AOCTYMA!

- OnexrponHsle Orosierenu. zobperenus. [lonesnsie moaenu.

- OTKpBITBIE PEECTPHl POCCUMCKUX M300pETEHUI U 3asIBOK Ha U300pPETCHUSI.

- Pedepatsl poccHiicKUX MaTEHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TonHbIE TEKCTHI POCCUMCKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEAHEr0 OUINAIBHOTO OIOJIJIETEeHS.

6.3 TpeGoBanus Kk KaaApoBbIM ycaoBusaM peasauzanuu OOII 6akanaBpuara

Peanmuzarus OOII GakanaBpuara o0ecreynBaeTcs MeJarorndeCKiMu pabOTHUKaMH YHUBEPCUTETA, a
TaKXe JIMIaMu, pUBJIeKaeMbIMU K peannzanuu OOII 6akanaBpuaTa Ha MHBIX YCIOBUSX.

KBamudukamnus negarornuyeckux pabOTHUKOB YHUBEPCUTETa COOTBETCTBYET KBalIM(PHUKALMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBUIN()UKALMOHHBIX CIIPABOYHHUKAX H (WIJIN) MPO(ECCHOHATBHBIX CTaHAapTaX.

He menee 70 npoyenmog 4iCIEHHOCTH NEIarOTMYECKUX PAOOTHUKOB YHUBEPCUTETA, yUaCTBYIOIIUX
B peammzanuu OOIl OakamaBpuara, W JMI, NPUBIEKAEMbIX yHUBepcuTeToM K peanmzamuu OOII
OakamaBpuaTa Ha MHBIX YCIOBHAX (MCXOAA U3 KOJIMYECTBA 3aMELIAEMbIX CTABOK, IPUBEAEHHOIO K
[IEJIOYUCIICHHBIM 3HAYCHUSAM), BEAYT HAy4YHYIO, YU4€OHO-METOIMYECKYI0 MU (WMJIHM) MPaKTHUECKYI0 paboTy,
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COOTBETCTBYIOIIYIO TPODUITIO TPETIOAABAEMON JUCIIUILTUHBI (MOTYIs).

He menee 5 npoyenmog 4iCcIieHHOCTH MEJarornyeckux pabOTHUKOB YHUBEPCUTETA, YYACTBYIOIIUX B
peanmu3zanun OOl 6akanaBpuaTa, U ML, MPUBJIEKAEMBIX YHUBEpcUTeTOM K peanusannu OOII 6akanaBpuara
Ha MHBIX YCIOBHSX (UCXOAS M3 KOJMYECTBAa 3aMEIIA€MbIX CTaBOK, MPUBEIACHHOIO K IEJIOYHUCICHHBIM
3HAUEHUSIM), SIBIISIIOTCS PYKOBOJUTEISIMU U (MIM) PaOOTHUKAMHU WHBIX OPTaHU3AIHMA, OCYIIECTBISIONUMHI
TPYIOBYIO  JIEATEIBHOCTh B  MNpO(EeCcCHOHAIBHONW cdepe, COOTBETCTBYIOMEH MpodecCHOHaTIbHON
JESITEIIbHOCTH, K KOTOPOW TOTOBSITCSI BBIMMYCKHUKH (MMEIOT CTaXX pabOThl B JaHHOW MpodeccroHalIbHOM
chepe HEe MeHee 3 TIeT).

He menee 60 npouenmogé 4YNCIEHHOCTH TENAaroruyeckux pabOOTHUKOB YHUBEpPCUTETAa M JIHIL,
MPHUBJICKAEMBIX K 00pa30BaTeNbHON JEATETbHOCTH YHUBEPCUTETa HA WHBIX YCIOBUAX (MCXOHIsS U3
KOJIMYECTBA 3aMEIIaeMbIX CTaBOK, IPUBEACHHOIO K II€JIOUHCICHHBIM 3HAYEHUSIM), UMEIOT YUEHYIO CTEIEHb
(B TOM YHCII€ YUEHYIO CTEIIEHb, IOJIYYEHHYI0 B MHOCTPAaHHOM TOCyJapCTBE U MpHU3HaBaeMylo B Poccuiickoii
Oenepannn) U (WIM) ydeHoe 3BaHWE (B TOM 4YHCJIE YYCHOE 3BaHWE, IOJYYCHHOE B HMHOCTPAHHOM
rocynapcTse u npusHaBaemoe B Poccuiickoit @enepanuu.

6.4 TpeOooBanus k puHAHCOBBLIM yca0BusM peasnzanuu QOOII 6akanaspuara

dunancoBoe obecneuenue peanuzanun OOIIl GakanaBpuara OCYIIECTBISETCS B 00beMe HE HUKE
3HA4eHUH O0a30BbIX HOPMATHUBHBIX 3aTpaT Ha OKAa3aHHME TOCYJapCTBEHHBIX YCIyr IO pealu3aliu
o0pa3oBaTeNbHBIX MpOrpaMM BBICHIET0 OOpa3oBaHUS — MporpaMm OakajlaBpuaTa W 3HAUYCHHH
KOPPEKTUPYIOINX KOAXPPHUIHUEHTOB K 0a30BbIM HOpPMATHUBaM 3aTpaT, ONpeAeisieMblX MHUHHCTEPCTBOM
HayKH ¥ BbIcIIero oopazosanus Poccuiickoit dexepannu.

6.5 TpeGoBaHNsl K NPUMEHSIEMbIM MEXaHN3MAM OIleHKH Ka4ecTBa 00pa30BaTe/bHOI 1eATeJIbHOCTH U
noAroroBku odyyarwmuxcsa no OOII 6akanaBpuara

KadectBo 00Opa3zoBaTenbHONW JeATEIRHOCTH M TMOATOTOBKM oOywaromuxcs OOIl OGakamaBpuara
ONpeNIesieTCs B paMKaX CHUCTEMbl BHYTPEHHEH OLICHKH, @ TAaK)KE€ CHCTEMbl BHELIHEH OIIEHKH, B KOTOPOM
YHHUBEPCUTET MPUHUMAET y4acThe Ha T0OpOBOJIBHOM OCHOBE.

B nensax cosepmencrBoBanus OOIl GakamaBpuata mpu NPOBEACHUU PETYISPHON BHYTPEHHEH
OIICHKM KadyecTBa 0Opa30BaTEIbHON ACATEIHPHOCTH M MOAroTOBKH oOydarommxcs mo OOII GakamaBpuara
npuBIIeKaeT padoromarencii u (WiM) UX OObETUHEHHS, WHBIX IOPHUIAWYECKUX U (W) (PU3HYECKUX JIHII,
BKJIIOYas IEIarOTHYECKUX PaOOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH cHCTEMBI OLIEHKM KadecTBa oOpa3oBarenbHOM nestenbHocTH 1o OOII
OakanaBpuata OOy4alOLUIUMCS TPEIOCTaBISETCS BO3MOXKHOCTh OLIEHMBAaHUS YCIOBHH, coAepx aHUs,
OpraHM3aIMy ¥ KadecTBa 00pa30BaTEIBHOTO MpOIecca B IEIOM M OTIACIBbHBIX JUCHUIUIHH (MOAYNEH) U
MPAKTHK.

BHemHsis orieHKa KaduecTBa 00pa30BaTEIbHOMN JEATEILHOCTH TI0 MporpaMMe OakaaBpuaTa B paMKax
IpoLEeAYpbl TOCYAapCTBEHHOM AaKKpEAUTAlMU OCYIIECTBISETCS C LENbI0 MOATBEPHKIECHUS COOTBETCTBUS
o0pa3oBaTeNbHON ACATEIBHOCTH O porpamMme OakanaBpuara TpedoBanusm @I'OC BO.

Bremrnsis orieHka kayecTBa 00pa3oBaTEIbHOM MEATEILHOCTH U MOATOTOBKU oOydaroruxcs mo OOIT
OakamaBpuaTa MOMET OCYIIECTBIATHCS B paMKax NpodeCcCHOHATBHO-00IIECTBEHHON —aKKpeIUTaIuH,
POBOAMMOMN paboOTONATENAMU, UX OObEIUHEHUSIMH, a TAKXKE YIIOJTHOMOYEHHBIMH UMHU OpraHU3alUsMH, B
TOM YHUCJIC UHOCTPAHHBIMU OPTaHU3AIMSIMH, JTHO0 aBTOPU30BAHHBIMU HAIIMOHAIBHBIMU MPOQEeCCHOHATBHO-
OOILIECTBEHHBIMU OPraHU3alUSIMU, BXOISIMIMMU B MEXKIYHApOJIHBIE CTPYKTYphl, C LEIbI0 MPU3HAHUA
KauyecTBa ¥ YPOBHsS TIOJTOTOBKM BBIMYCKHHKOB OTBEYAIOMIMMH TpPeOOBaHUAM MPOdecCHOHATBHBIX
CTaHJapTOB (MpU HAIW4YWK) W (Wiau) TpeOOBaHMSIM DPBIHKA TPyJda K CIEIHUAIHUCTAM COOTBETCTBYIOIIETO
npoduIs.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbBbI OHEHKH KAYECTBA
OCBOEHMS OBYYAIOIIUMHUCSA ITPOI'PAMMbBI BAKAJTIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no Hanpasienuto noarotoBku 28.03.02 HanonHxeHepusi oleHKa
kauecTBa ocBoeHHs obOyuaromumucs OOIl GakanmaBpmara BKIIOYACT TEKYIIHA KOHTPOJb YCIIEBAEMOCTH,
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poMeXXyTouHyto arrecranuio u [ MA oOyuarommxcs.

HopmatuBHO-MeTOqMUecKOe 0OecreueHre TEKYIEro KOHTPOJIS YCIEBAeMOCTH, MPOMEKYTOUHOM
arrectauuu U I'MA obyuarouxcs no OOII GakanaBpuara ocymectsisietcst B cootBerctBun ¢ ®I'OC BO
3++ ¥ TOKaJILHBIMU HOPMATHBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuti KOHMPOAL, NPOMENCYMOUHASL AMMECMAayusl U ammecmayuoHHvle UCHbIMAHUSL UMO02080U
(eocyoapcmeennotl umozoeou) ammecmayuu eoinyckuuxos OOII 6axanaspuama

Texymuid KOHTPOJb W TPOMEXKYTOUHAS arTecTalus MO BCEeM BHAAM Y4E€OHOW JesTeNbHOCTH
00y4aroIuXcsl OCYUIECTBIIAETCS B COOTBETCTBMM C TpeboBaHusMHU [lonokeHuss o peMTUHIOBOW cucTeMe
OLIGHKM KauecTBa yueOHOU pabotbl ctymeHtoB B PXTY wum. J[.. MenneneeBa, MpUHATOrO peIICHUEM
VYuenoro cosera PXTY um. .M. Menneneea ot 26.02.2020, nmpotokon Ne 8, BBEIEHHOTO B JICUCTBUE
npuka3zoM pekropa PXTY um. /.M. Menaeneesa ot 20.03.2020 Ne 27 O1.

Texkymuid KOHTPOJb YCHEBAEMOCTH OOydaroImuxcs oOecrneuynBaeT OIEHKY YPOBHS OCBOCHHS
JTUCITUTLIINH, TIPOX 0K ICHUS IPAKTHK, BhIoHeHUs: BKP 1 mpoBoauTcs mpenonaBareneM Ha JTF0OOM U3 BUJIOB
yueOHBIX 3aHATUHN. O0A3amenbHOoll COCMABAAIOULell MEKYUe20 KOHMPOJIA YCReaaeMOCmU A8IAAEHCA yuem
npenooasamenamu nOCeW,AEMOCMU YUeOHbIX 3aHamuil ooyyarowumuca. Ilo pesynbraTram TEKyILEro
KOHTpOJII yCIIEBAEMOCTH TPU pa3a B CEMECTp MJIA BCEX KypCOB IO BCEM JHCHUMUIUIMHAM IPOBOJIUTCS
aTTecTanus 00yJaromuxcs.

[IpomexyTouHas arrecTalusi MPOBOAUTCS B (hopMe 3K3aMEHOB, 3a4ETOB C OLIEHKOW U 3a4eTOB IS
BCEX KYpCOB MO NUCHUIUIMHAM M TPAKTUKAM, MPETYCMOTPEHHBIM Y4€OHBIM TIAaHOM. Pe3ynmbTaThl craauu
3a4ETOB OIICHUBAIOTCS HAa «3a4YTEHO», «HE 3a4YTEHO»; 3a4€TOB C OLEHKOW M JK3aMEHOB — Ha «OTJIMYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.

[Tpu ocBoennu Hactostmenr OOIT 6akanaBpuara U3ydeHUE YaCTH TUCIHUIUIMH MOXKET OBITh 3aMEHEHO
HA OHJIAHH-KYpCBI, MPHU YCIOBUH, YTO B pE3ylbTaTe OCBOCHHS OHJIANH-Kypca (GOPMHUPYIOTCS TE Ke
KOMIIETEHIIMH (4aCTU KOMIIETEHIMI), YTO U B paMKaX yKa3aHHBIX TUCHUIUIMH. OHIAHH-KypC TOJIKEH OBbITh
BBIOpaH U pean30BaH B COOTBETCTBHH ¢ [lonojkeHueM 0 3aueTe pe3yabTaToB OCBOCHHS OTKPBITHIX OHJIAlH-
KYpPCOB, peain3yeMbIX oOpaszoBatenbHbIMU opranm3anusmu, B PXTY um. JI.M. MenaeneeBa, mpuHITOTO
pemienueM Yuenoro coBera PXTY um. JI.U. Mengeneea ot 27.03.2020, nmpotokon Ne 9, BBeA€HHOTO B
nerictBue npukazom pekropa PXTY um. I.1. Menaeneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcsT B COOTBETCTBUU C TpeOoBaHMsAMHU IlojoxeHHs O TOpSAAKE NPOBEICHHS
roCy/IapCTBEHHOW HMTOrOBOM aTTecTalMy MO 00pa30oBaTENIbHBIM IMPOTrpaMMaM BBICIIEIO OOpa30BaHUS —
nporpaMMam OakanaBpuara, MporpamMmaM CrHelnuaiurera, nporpamMam maructparypsl B PXTY um. J.U.
MenneneeBa, npunsitoro pemeHueMm YueHoro coeta PXTY wum. JI.M. MengeneeBa ot 30.10.2019,
npotokos Ne 3, BBenieHHOro B AeiicTBue npuka3zom pekropa PXTVY um. JI.M. Menneneesa ot 14.11.2019 Ne
646A; TlonoxxeHus: O BBIMYCKHON KBaTU(UKAIMOHHOW paboTe sl 0OyJaromuxcsl 1Mo 00pa30BaTeIbHBIM
mporpaMMaM  BBICIIETO 00pa3oBaHUs — TporpamMmaMm OakanaBpuara, MpOrpaMMaM CIEIHalIuTeTa,
nporpammaM maructpatypsl B PXTY um. JI.1. MenaeneeBa, NpuHATOrO peiieHneM Y4deHoro copeta PXTY
uM. JI.1. Menneneesa ot 30.10.2019, npotokon Ne 3, BBegeHHOro B AeiicTBue npukazom pekropa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatoTcst oOydaroniyecs, He UMEIOIIUE aKaJeMHUECKONW 3aJJ0JDKEHHOCTH U B TOJIHOM
obbeme BboIoHUBINKE y4ueOHBIM miaHn 1o OOIl GakanmaBpuara B coorBercTBUU ¢ ®I'OC BO 3++ mo
HanpasyeHuto noaroroBku 28.03.02 Hanounxkenepusd. [{nsg nposenenus I'MA B yHUBEpCUTETE €KETOIHO
dbopMHpYIOTCS TOCyAapCTBEHHBIEC dK3ameHamoHHbie kKomuccuu (I'DK) u anennsimonsbsie komMmuccuu. Tembl
BKP orpaxkatoT axTyanbHble NpOOJEMBl, CBs3aHHBIE C HampaBieHHeM noAarotoBku 28.03.02
Hanounxenepusi. YHUBEpPCUTET YTBEpPXkAAE€T MEpPeUeHb TEM BBIMYCKHBIX KBAIH(PUKAIMOHHBIX padoT,
npeuiaraéMblx o0ydJaromumces (fanee — MepedyeHb TeM), M JIOBOJHUT €ro J0 CBEACHHs OOydarouiuxcs He
MO3/IHEE, YeM 3a 6 MecCsIIeB 10 JaThl HaYala rOCYJapCTBEHHON UTOTOBOM aTTECTAllUH.

Tema BKP nepcoHanpHO JUIsl KaXI0ro OOyYaroIerocs yTBEp:KIaeTcs MPHKA30M IPOpPEKTopa IO
YHHUBEPCUTETY Iepes HauyajaoM BBIIIOJHEHUS BBHIMYCKHOW KBaTH(PUKAIUOHHON paOoThl. JIaHHBIM MpPUKA30M
yTBepkaaercs Takke pykoBoaurenab BKP. [lepen nauanom Beimonnenust BKP oOyuaromuiics coBMeCTHO ¢
PYKOBOJMTENEM  COCTABJISCT  MHIAMBUAYAJIbHBIM  IUJIaH  TOArOTOBKM W BbeinosHeHus  BKP,
NpeIyCMaTpUBAIOIIUN  OYEPEAHOCTh M CPOKH BBIIOJHEHHS OTHENbHBIX dYacTedl paboThl. Tekcr
nosicauTenbHoM 3anucku BKP mpoBepsercs Ha HaiuuWe HENpaBOMEPHBIX 3auMcTBOBaHUM. [IpoBepka
OCYIIECTBIISIETCS B COOTBETCTBHH C [loNokeHHEM O TOpPsAKE MPOBEPKH BBIMTYCKHBIX KBaTH(PUKAIIMOHHBIX
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paboT M HAYYHBIX JOKJIAJO0B OO0 OCHOBHBIX pE3yJIbTaTax MOATOTOBICHHBIX HAYYHO-KBaTHU(PUKAIMOHHBIX
pabot (muccepTaruii) Ha 00beM 3aMMCTBOBAHHS M UX Pa3MEIICHUS B JIEKTPOHHO-OMOIMOTEUHON CHUCTEME
PXTY wum. JI.1. Menneneesa, npuHATBIM pemeHueM YdeHoro cosera PXTY wum. .M. Menaeneesa
ot 30.10.2019, mpoTtokon Ne 3, BBeneHHbIM B JelicTBue puka3zoM pekropa PXTY um. JI.1. Menneneesa ot
14.11.2019 Ne 646A.

3amuta BKP npoBoautcss Ha oTKpbIThIX 3acemanusax ['DK ¢ ydactueM He MeHee ABYX TpeTeil ee
cocraBa. ['paduk 3ammrer BKP cocraBnsieTcss mo coOriacoBaHMiO ¢ OOyYalOUUMUCS M JOBOAHUTCS IO
CBeJleHUs oOydarommxcst He mo3aHee, yeM 3a 30 mHei no Hadayma padotel ['OK. Pesymprater padorsr ['OK
OTIPECIAIOTCS OLICHKAMH «OTJIMYHO», «XOPOLIO», «YIOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHHO» U
OOBSBISIOTCS B TOT K€ JIEHb MOCIe OPOPMIICHHS B YCTAHOBIIEHHOM TIOPSAKE MPOTOKOJOB 3aceHaHMiA
komuccuid. [To okonyanuu padotsl mpeacenarens [ DK cocTaBiseT oTueT o mpojelaHHON padoTe.

Jliis o0y4aronuxcst U3 Yucia WHBAJIUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSAMU 310poBbs [ 1A
MPOBOAUTCS C YYETOM OCOOCHHOCTEHM MX MCUXO(PU3NYECKOTO Pa3BUTHS, HHAUBUAYAIBHBIX BO3MOKHOCTEN U
COCTOSIHUSI 3/T0POBbSI.

8 PABOYME ITPOI'PAMMBI IUCHUIIJINH, ITIPAKTUK U T'HA

Paboune nmporpamMMbl TUCHMITINH, TpakTuK U [HA:

HNHocTpaHHBIi S3bIK

Uctopus (uctopust Poccun, BceoO1mas uCTopusi)
[IpaBoBeneHne

dunocodus

OCHOBBI 5KOHOMHKH W YIPABJICHHS TIPOU3BOICTBOM
CouunanbHO-ICUXO0JIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTHU
OO6m1ast 1 HeOpraHUYECcKask XUMUS

Oprannueckast XuMus

Anxanutuyeckas XUMHS

10. dusnueckass XuMus

11. Komnounnast XumMus

12. MaremaTuka

13. ®uzuka

14. IlpukianHas MexaHuKa

15. ITporieccel u anmapaTbl XUMUYECKON TEXHOJIOTUH

16. DnexTpoTeXHUKa U IPOMBIIIJIEHHAs 3JIEKTPOHUKA

17. Oxomorus

18. be3onacHOCTD KU3HEACATCIILHOCTH

19. ®usnueckas KylIbTypa v CHOPT

20. DneKTUBHbIE JUCUUIUIMHBI IO (PU3UYECKON KYIbTYPE U CIIOPTY
21. Benenue B uHGOpMAIIMOHHBIE TEXHOJIOTUN

22. BBeneHue B HAHOUHKEHEPUIO

23. MarepuanoBeieHie HAaHOMAaTEpUAJIOB K HAHOCUCTEM

24. OcHOBBI TEXHUUYECKOTO PETYIMPOBAHUSI U METPOJIOTUU

25. MeToapl BBIUMCIUTENBHON MaTEeMaTUKH B 3a/la4aX HAHOMHKEHEPUHU
26. BeraucianTeabHas MaTeMaTHKa

27. OCHOBBI OMOTEXHOIOT U

28. JJabopaTopHbIi MPAKTUKYM MO OPraHUYECKON XUMHUH

29. OU3NKO-XMMHYECKHE OCHOBBI HAHOTEXHOJIOTUH

30. Meroabl 1 MHCTPYMEHTAJIbHBIE CPEICTBA MPOTHO3UPOBAHUS CBOMCTB HAHOMATEPHUAJIOB
31. MeTo/bl IMarHOCTUKU U U3MEPEHHUI B HAHOUHKEHEPUU

32. MakpOKHHETHKAa XUMHUYECKUX IIPOLIECCOB

33. PemieHue KpaeBbIX 3a/1a4 U ONEPALIMOHHOE UCYUCIICHUE

34. MoaenupoBaHie HAHOTIPOIIECCOB B XMMUYECKON TEXHOJIOTUH, (hapMalleBTUKE U OMOTEXHOJIOTUI
35. TexHOJIOTHYECKHUE CHCTEMEI B HAHOTEXHOJIOTUH

e A A
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36.

37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.

50.
51.
52.

53.
54.
55.
56.

UucrneHHble METOJbl PEIICHUS] YPAaBHEHHH MaTEeMaTUYeCKHX MOJIEIeH XUMHUKO-TEXHOJIOTUYECKHUX
IIPOLIECCOB

OCHOBBI HAJIS)KHOCTU TEXHUYECKUX CUCTEM B HAHOMH)KEHEPUU

Hanounxenepust B papManieBTHYECKIX TEXHOIOTHIX

Hanomerpoiorus

Cucremsl ynpaBlIeHUs] B HAHOMHKEHEPUH

MeTo1p1 KHOSPHETHKY B HAHOMH)KCHEPUH

OKCHEpUMEHTAIbHBIE METOJbl MCCIENOBAHHMS W MOJEIMPOBAHHUE IPOLECCOB XUMHUYECKOH
TEXHOJIOTHH, (PapMaIieBTUKH U OMOTEXHOJIOTHH

I'eTeporenHslil KaTaJIn3 U KaTATUTUYECKUE TTPOLIECCHI

BeruncnurenbHbli SKCIEPUMEHT B 3371a4aX HAHOMHKEHEPUH

S3bIKM U cpebl TPOrpaMMUPOBaHUS

Hanounxenepust B OMOTEXHOJIOTUU

Hanokaranutuueckue nponecchl 1 HAHOKaTaAIU3aTOPbI

VYyeOHasi mpakTHKa: 03HAKOMHUTENbHAs MPAaKTHKa

[Tpou3BoCTBEHHAsT TPAKTUKA: MPAKTUKA TO TMOJYYCHHUIO TPO(ECCHOHATBHBIX YMEHHMH W OIIBITa
npodeccuoHaNbHOM e TEeIbHOCTH

[TpousBoacTBEHHAs IPAKTHKA: HAYYHO-HCCIIE0BAaTEeIbCKas paboTa

[Ipou3BoaCTBEHHAS MPAKTUKA: PEIAUIUIOMHAs MPAKTHKA

l'ocynmapcTBeHHass UTOrOBasi aTTECTAIVs: BHIMOJHEHHE M 3allUTa BBIMYCKHOW KBaIM(DUKAIIMOHHON
paboTsl

['paxxnanckas 3amura B Ype3BbIYAWHBIX CUTYaLUAX

Pycckuii s13bIK M KyJbTypa peuu

IIpoueccs! u anmnaparsl U1 IOJIy4EHUs a3porenen

CBEpXKpUTHYECKUE TEXHOIOTUN

Bxomsmmx B OOII o nanpasnenuto noarorosku 28.03.02 Hanounzkenepus, npoduns «HaHonmHKeHepHst
ISl XHMHH, (apMalneBTHKM M __OMOTEXHOJOTHMH», BBIIOJHEHBl B BHUJE OTICIbHBIX JOKYMEHTOB,

SIBISIOIUXCS. HEOTheMIIeEMOH uacTrio manuHou OOII.

9 ®OH/J1bl OHEHOYHBIX CPEJACTB IUIs1 IPOBEJAEHUA TEKYIHIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIHUU U I'HA OBYYAIOIIINUXCSA OOII

BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mo nampaBiaenuto noarotoBku 28.03.02 HanounxeHepus uist

aTTecTallid OOyJalolUXcs Ha COOTBETCTBHE WX IMEPCOHAIBHBIX JTOCTHXKEHUH IMOATAIMHBIM TPEOOBAHUSIM
OOII 6akanaBpuara pazpadoranbl POC 1Mo Kaxa0W AUCIUIUIMHE, TpakTuke, [ A, BKITIOUaromme THIIOBBIC
3a/laHus, KOHTPOJIbHBIE pa0OThI, TECThI, CUTyallMOHHBIC 3aJaHUsS, BOMPOCHI K 3a4eTaM M SK3aMeHaM,
CPEICTBA U METOJbI OLIEHKH, TTO3BOJIAIONINE OLEHUTh 3HAHUS, YMEHUS, HABBIKU U YPOBEHb MPUOOPETEHHBIX
KOMIIETECHIIU .

®OC mno mucuurummHaMm, npaktukaMm, [MA pa3pabarbiBatoTcsi B cooTBeTcTBHHM C [lopsiakom

pa3paboTKu M YTBEp)KIEHHUS 0Opa3oBaTENbHBIX MPOTPaMM, YTBEP)KIECHHBIM pEIIeHHEM YUYEHOro COBETa
PXTY um. JI.U. Menneneera ot 25.06.2020, npotokon Ne 12, BBeICHHBIM B JCHCTBUE MPUKA30M PEKTOPA
PXTY um. JI.1. Menaeneena ot 29.06.2020 Ne 48-O/1.

1
2
3
4.
5.
6
7
8
9
1

0.

®OC no aucuumuimHam, npaktukam u ['MA:
WNHOCTpaHHBIN SA3bIK

Ucropus (ucropust Poccun, Bceobmas uctopusi)
IIpaBoBeneHue

dunocodus

OCHOBBI 5KOHOMHKH U YIPABJICHUS IPOU3BOICTBOM
ConuanbHO-TICUX0JIOTUYECKUE OCHOBBI Pa3BUTHUS JINYHOCTH
OO0mas 1 HeOpraHUYecKask XUMHUS

Opranuyeckasi XuMust

AHanuTHyeckas XuMHus

duznueckas XUMUS

154



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.
51.
52.

53.

54
55
56

Komnonnnast xumus

Marematuka

®usuka

[IpuknagHas MmexaHuka

[Ipoueccsl u annaparsl XUMUYECKOW TEXHOJIOTHUU

DNEeKTPOTEXHUKA U TPOMBIIICHHAS JIEKTPOHUKA

DKoI0TUs

be3onacHOCTb KU3HEAECATENBHOCTH

®duznueckas KyJIbTypa U CIOPT

DNEKTUBHBIC TUCIUILIMHBI 110 PU3NYECKOU KYIbTYPE U CIIOPTY

. BBenenue B uH(pOpMaIMOHHBIE TEXHOIOTHH

BBeneHne B HAHOMHKXEHEPUIO

MarepuanoBeieHHEe HAHOMAaTEPUAIOB U HAHOCUCTEM

OCHOBBI TEXHMUECKOTO PEryJIUPOBaHUS U METPOJIOTUH

MeToas! BBIYMCIUTEIbHON MaTEMAaTUKH B 33/1a4aX HAHOWHKEHEPUU

BoruucnurenbHas MmaTemMaTuka

OcHOBBI OMOTEXHOJIOTHH

JlaGopaTOpHBIil MPAKTUKYM IO OPTaHUYECKOM XUMUU

PU3HKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJIOTUHU

Metoabl U UHCTPYMEHTAJIbHBIE CPEICTBA MPOTHO3UPOBAHUS CBOMCTB HAHOMATEPHUAJIOB

Metoasl TUarHOCTUKU U U3MEPEHNN B HAHOWHKEHEPUU

MakpOoKHHETHKAa XUMUYECKUX TTPOLIECCOB

Pemrenne kpaeBbIX 3a1a4 U ONEPAlMOHHOE UCUUCIICHUE

MonenrpoBaHue HAHOMPOIIECCOB B XUMUYECKON TEXHOJIOTHH, (hapMalleBTUKE U OMOTEXHOJIOTUHI
TexHOomornyeckne CUCTeMbl B HAHOTEXHOJIOTUH

UucrneHHble METOJbl PEIICHUS] YPAaBHEHHH MaTEeMaTUYeCKHX MOJIEIeH XUMHUKO-TEXHOJOTUUYECKHUX
IIPOLIECCOB

OCHOBBI HA/IE)KHOCTU TEXHUYECKUX CUCTEM B HAHOMH)KEHEPUU

. Hanounxenepus B hapMalieBTUUECKUX TEXHOJIOTHUSIX

Hanomerpoiorus

Cucremsl ynpaBlIeHUs] B HAHOMHKXEHEPUH

MeTop1 KHOSPHETHKY B HAHOMH)KCHEPUH

OKCIEpUMEHTAIbHBIE METOJbl HMCCIENOBAHMS W MOJEIMPOBAHHUE IPOLECCOB XUMUYECKOH
TEXHOJIOTUH, (hapMaleBTUKU U OMOTEXHOJIOTHH

['eTeporeHHsbIil KaTaJIN3 U KaTATUTUYECKUE TTPOIIECCHI

BoruucnutenbHbld SKCIEPUMEHT B 33J]a4aX HAHOMHKEHEPUH

S3BIKM U cpeabl TPOrpaMMUPOBAHUS

HanonmxeHnepusi B OMOTEXHOIOTUH

HaHokaranmutrueckue nponeccsl U HAHOKaTaIU3aTOPbI

Y4eOHast IpaKTHKa: 03HAKOMHUTENbHAS TIPAKTHKA

[Ipou3BojcTBEHHAs! TMpaKTUKA: MPAKTUKA MO IMOJYYEHHIO NPO(EeCcCHOHAIbHBIX YMEHMH M OIbITa
po(hecCHOHATLHON e TEIIEHOCTH

[Ipou3BocTBEHHAs MPAaKTHKA: HAYYHO-HCCIIE0BaTeIbCKas padboTa

[Ipou3BoacTBEHHAS MPAKTUKA: MPEIAUIIOMHAs MPAKTUKA

l'ocynapcTBeHHass UTOroBasi aTTeCTallMsl: BBIMOJIHEHHE U 3allMTa BHINYCKHOW KBaJIM(UKAIIMOHHON
paboThI

['paxxmanckas 3ammTa B Ype3BbIYAWHBIX CUTYALHSAX

. Pycckuli A3bIK ¥ KyJIbTYpa pedu

. ITporiecchl u anmapatsl 1Sl TOTYYEHHS adporesnen

. CBepXKpUTHYECKHE TEXHOJIOTUHI

BxosmmM B OOIT o Hanpasnenuto noarotoBku 28.03.02 Hanounzkenepusi, mpodmib «HaHOMHKeHepUs
LIS XUMHWH, GapManeBTHKN W _OHOTEXHOJOTMHM», BBIIIOJHEHBI B BHJE OTACIBHBIX JOKYMEHTOB,

SIBJISIFOIINXCST HEOTHhEMIIEMON YacThio manHoit OOII.
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10 METOANYECKHUE MATEPHUAJIBI 110 JTUCHUIIJIMHAM, IIPAKTUKAM U I'HA

Meronuyeckue Matepualsl 10 AMCUUIIIINHAM, TpakTukaM u ['MA:

WX bW =

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.

HNHocTpaHHBIH S3bIK

Uctopus (uctopust Poccun, BceoO1mas uCTopusi)
[IpaBoBeneHme

dunocodus

OCHOBBI 5KOHOMUKH U yIPaBJIEHUS TPOU3BOJICTBOM
CounanbHO-TICUX0JIOTUYECKUE OCHOBBI Pa3BUTHUS JIUYHOCTH
OO0mast u HeopraHUYecKask XUMHUS

Opranuyeckasi XuMust

AHanuTnyeckast XUMHS

dusndyeckas XUMHS

Komnonnnast xumus

MaremaTuka

dusnka

[IpuknagHas MmexaHuka

[Ipoueccsl u anmaparsl XUMUYECKOW TEXHOJIOTHUU
DJIEKTPOTEXHUKA W TIPOMBIILIJICHHAS 3JICKTPOHUKA
OKonorus

be3omacHOCTE KHU3HEICITCIILHOCTH

@dusnueckas KyJIbTypa U CIIOPT

DNEeKTUBHBIC TUCIUTIUIMHEI IO (PU3NYECKON KYIbTYpe U CIIOPTY

. BBenenue B nH(popMaIMoHHbIE TEXHOJIOTUU
22.
23.
24.
25.
26.
27.
28.
29.
30.

BBenenne B HAHOMHXEHEPHUIO

MarepuanoBeieHe HAHOMAaTEPUAIOB U HAHOCUCTEM

OCHOBBI TEXHHYECKOTO PEryJIUPOBAHUS U METPOJIOTUH

Metoabl BBIYUCIUTENbHON MaTEMAaTUKH B 33/1a4yaX HAHOUHXKEHEPUU
BrraucnurenpHas MaTeMaTHKA

OCHOBBI OMOTEXHOJIOTHH

JlaGopaTopHbIii MPaKTUKYM 10 OPTraHUIECKON XHUMHUHU
DOHU3NKO-XUMHUYSCKHE OCHOBEI HAHOTEXHOJIOTHU

MeTopl 1 UHCTpYMEHTANIbHBIE CPEICTBA IPOrHO3UPOBAHUS CBOWCTB HAHOMATEPHATIOB

Meroas! TUarHOCTUKU U U3MEPEHUN B HAHOUH)KEHEPUU
MakpOKHHETHKA XUMUYECKUX ITPOLIECCOB
Pemrenne kpaeBbIxX 3a1a4 U ONEPAIMOHHOE UCUUCIICHUE

MonenupoBaHue HAHOMPOILECCOB B XUMUYECKON TEXHOJIOTUHU, (hapMalleBTUKE U OMOTEXHOJIOTUI

TeXHOTOrNYeCKHEe CUCTEMbBI B HAHOTEXHOJIOT U

YunciaeHHBIC MCTOJbl PECIICHUA ypaBHeHI/Iﬁ MaTEMAaTHYCCKUX MO,I[CJ'ICfI XUMHUKO-TCXHOJIOTHYCCKHUX

MPOLIECCOB
OCHOBBI HaJIEXKHOCTH TEXHUYECKUX CHUCTEM B HAHOWHKEHEPUU
Hanounmxenepus B papMarieBTHIECKUX TEXHOIOTHIX

HanomeTtposnorus

Cucrembl ynpaBiieHUs] B HAHOUHKEHEPUU

MeTtop1 KHOEPHETUKH B HAHOMH)KEHEPUH

DKCHEepUMEHTAIbHBIE METOJIbl HUCCJIENOBAHUS W  MOJCIMPOBAHUE
TEXHOJIOTHH, (PapMaIieBTUKH U OMOTEXHOJIOTHH

['eTeporenHslil KaTaJIn3 U KaTATUTUYECKUE TTPOLIECCHI
BobruncnuTenbHbI 3KCIEpUMEHT B 33/1a4aX HaHOMH>KEHEPUU

SA3bIKH U cpebl TPOrpaMMHUPOBaHUS

Hanounxenepust B OMOTEXHOJIOTUU

Hanokaranutuueckue nponecchl U HAHOKaTaAIU3aTOPbI

VYyeOHasi mpakTHKa: 03HAKOMHUTENbHAs MPAaKTHKa

MPOLECCOB  XUMHUUYECKON
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49. [Ipou3BOACTBEHHAsI TMPAKTUKA: MPAKTHKA MO TONYYCHHIO MPO(ecCHOHATBHBIX YMEHUH U OIbITa
npodeccuoHaNbHOM e TEIbHOCTH
50. IIpousBoaCTBEHHAS MPAKTUKA: HAYYHO-UCCIIEI0BATENbCKAs paboTa
51. Ilpou3BoiCTBEHHAS TPAKTHUKA: MPEIIATIOMHAS TPAKTHKA
52.TocynapcTBeHHast UTOTOBasi aTTECTAIUS: BBIMOJHEHHE W 3alUTa BBITYCKHOW KBaJU(HKAIIMOHHOMN
paboThl
53. I'paxk1aHCKas 3alMTa B UpE3BbIUANHBIX CUTYaLUAX
54. Pycckuil I3bIK U KyJIbTYpa peuu
55. Ilpoueccel 1 anmapaThl JJIs TOJIYYEHUsI adporeei
56. CBEpXKpUTHYECKHE TEXHOIOTUH
BxosmmM B OOIT o Hanpasnenuto noarotoBku 28.03.02 HanonnzkeHepusi, npodmib «HaHOMHKeHepUs
LIS XuMHH, GapManeBTHKH W _OHOTEXHOJOTMH», BBIIIOJHEHBI B BHJE OTACIBHBIX JIOKYMEHTOB,
SIBJISIFOIIAXCST HEOTHhEMIIEMON YacThio manuoit OOII.

11 PABOYASA ITPOT'PAMMA BOCIIMTAHUA

PabGouass mporpamma Bocnutanms, Bxomsmas B OOIl mo nampabinenuio mnoarotoBku 28.03.02
Hanownn:keHnepusi, npopuns «HaHOWMH:KeHepUST JUIT XUMHHU, (apMAIEBTHKM _M__OHOTEXHOJOTHUY,
BBITIOJIHEHA B BUJI€ OTJEIBHOIO TIOKYMEHTA, SIBJISIIOIIETOC HEOThemiieMol yacThio ganHoi OOIL.

12 KAJIEHJIAPHBIN IVIAH BOCIIUTATEJIBHOM PABOTHI

Kanennapusiii mnan BocrnutarenbHON pabotsl, Bxomsammii B OOIl mo HampaBieHUIO MOATOTOBKH
28.03.02 Hanoun:kenepusi, 1popwis «HaHoOMHKeHepUsi Ui XHMHUH, (papManeBTUKH M
OMOTEXHOJIOTMHY», BBIIOJTHEH B BHJIE OTICIBHOTO JOKYMEHTA, SIBIISIONIETOCS HEOTHEMJIEMON YacCThIO
mauaour OOII.
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