MHUHHCTEPCTBO HAYKH U BBICIIETO OBPA30OBAHUS
POCCUICKOI ®EJEPALIUM

OEJAEPAJIBHOE I'OCYAAPCTBEHHOE BYOJDKETHOE OBPA30OBATEJIBHOE YUPEX/IEHVE
BBICHIET'O OBPA3OBAHUA

POCCUMCKUMN XUMUKO-TEXHOJOI'MYECKU YHUBEPCUTET
UMEHMU J.A. MEHJIEJEEBA

«YTBEPXIAIO»
Pexrop PXTY um. JI.1. Menneneesa

A.I'. Maxyra
« » 2021 r.

OCHOBHAS OBPA3ZOBATEJIBHAS TPOT'PAMMA
BBICIHIEI'O OBPA3OBAHUA — ITPOI'PAMMA BAKAJIABPHUATA

10 HANPABJIEHUIO MOATOTOBKHU
18.03.02 DHepro- u pecypcocOeperamomue Npoueccbl XUuMU4€eCKOH TeXHOJIO0TMH,
He)TeXUMHH M OMOTEXHOJIOTUH

(KOI[ 1 HAMMCHOBAHUE HAIIpaBJICHUS HOI[FOTOBKI/I)

Hpoduis:
IIpoTUBOKOPPO3UOHHASA 3a1UMTA MATEPUAIOB

(HanmeHoBaHKe npodyuiist HOATOTOBKM)

dbopma o0yueHus:
OYHAas

(o4Has1, OUHO-320YHAsI, 320YHAS)

KBamudukanus: bakanasp

PACCMOTPEHO U OAOBPEHO
Ha 3acelaHny MeToIn4ecKO KOMHCCHI
PXTY uwm. JI.1. MenneneeBa
«25 » mast 2021 r.,
[Tporokos Nel8

[Ipencenarens H.A. Maxkapos

Mocksa 2021



Pazpabotunku ocHoBHOM 0Opa3oBarensHOl porpamMmbl (OOIT) 6akanaBpuara:

1.T.H., ipodeccop Barpamsa T.A.

(ydeHas crereHb, y4eHOE 3BaHHE) (1.0. Oamunus) (moamnuce)

K.X.H., mpodeccop ['puropsu H.C.

(ydeHas crereHb, y4eHOe 3BaHHE) (1.0. damunus) (moanuce)

K.X.H., IOIIeHT AOpamoB A.A.

(ydeHas crereHb, y4eHOe 3BaHHE) (1.0. Oamunus) (moamnuce)

K.T.H., Bepmununa E.B.
(ydeHas cTereHb, y4eHOe 3BaHHE) (1.0. Oamunus) (moanuce)

0[0)1 OakanaBpuaTa paccMoTpeHa " o0100peHa Ha 3acelaHuu Kadeapbl
«_VHHOBAIIMOHHBIE MaTepHallbl U 3alIUTa OT KOPPo3uu» NpoTokoa Ne 7 oT «24» despanst 2021 r.

3aBenyrouuii kadeapoil «ITHHOBAIIMOHHBIE MaTEPHUAJIbI U 3aLUTa OT KOPPO3IUI»
(HanMeHOBaHue Kadenpol)

1.T.H., ipodeccop Barpamsn T.A.

(ydeHas crereHb, y4eHOE 3BaHHE) (moanuce) (1.0. dammms)

CornacoBaHo:

HavyaJIbHUK Y4eOHOTO yIpaBlieHUs B.C. Mupoutnukos
(moanuce)

OOIl OakanmaBpuara pacCMOTpEHa W O0JI00peHa Ha 3acelaHud YYEHOro COBETa
«®Pakynbrera HUQPOBBIX TEXHOJIOTUN U XUMUYECKOTO HHKUHUPUHT !
npotokoi Ne3 ot «25» mapra 2021 r.

CornacoBaHo:
« »
(IOIDKHOCTB COTJIACYIOIIETO JIUIIA) (HaMMeHOBaHME OpTaHU3AINH)
« » 20 T
(moamuce) (1.0. ®amuust)



1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpodeccnoHalbHAsA o0pa3oBaTejlbHasi NPOrpaMMa BbICIIEr0
o0pa3oBaHusi — NporpaMMa NoJAroToBKH 0akajiaBpoB (Jajiee — mporpaMMma 0akajaBpuara,
OOIl oOakanaBpuara), peanuzyemas (GeaepaibHBIM TOCYAAPCTBEHHBIM  OFOJKETHBIM
0o0pa3zoBaTeNIbHBIM  YYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHojorudyeckuii ynusepcuter umenu J.J1. MenneneeBa» B COOTBETCTBUH C (henepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BbICHIEr0 00pa3zoBaHusi — OakajgaBpHar IO
HanpaBiieHnto moAarotoBku 18.03.02 «JHepro- u pecypcocOeperaiomye MpPoOLHECCHI
XMMHYeCKOH TeXHOJIOTUH, HedTeXMMHHU U OMOTEeXHOJIOT U, npoduib
«IIpoTHBOKOPPO3NOHHASL 3AIIMTA MATEPHAJIOBY», NPEACTABIAET COOOM KOMILIEKC OCHOBHBIX
XapaKTepUCTUK O00pa30BaHMsI W  OPraHMW3allMOHHO-IIEarOTMYECKUX  YCJIOBHM, KOTOPBIN
IIpe/ICTaBJIeH B BUJE Y4eOHOIO IUIaHA, KAJIEHJAPHOTOo yueOHOro rpaduka, pabouyux Mmporpamm
JUCUMIUIMH (MOJysel), OLIEHOYHbIX W METOAMYECKHMX MaTepuaioB, pabodeil mnporpamMmbl
BOCITUTaHMsI, KaJICHAAPHOTO IJIaHA BOCIIUTATENbHON paboThl, pOpM aTTecTaluu.

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

-Oenepanpupiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii
denepauuny;

-ITpukaz MunoOpuayku Poccun ot 07.08.2020 Ne 923 «OG6 yrBepkaenuu (enepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa BBICHIEr0 00pa3oBaHUs — OakajiaBpuar IO
HanpaBiieHnto moAarotoBku 18.03.02 «JHepro- u pecypcocOeperaiomye MNPoOLHECCHI
XMMHMYeCKOH TeXHOJIOTuM, He(pTeXuMHH U OMOTeXHOJIOTHMY;

-IIpukaz Muno6puayku Poccumn ot 05.04.2017 Ne 301 «O6 yrBepxknenuu Ilopsinka
OpraHM3alMil M OCYIIECTBJIEHUS OOpa30BaTEeNbHOM JEATENBHOCTH 10 00pa30oBaTeIbHBIM
IIporpaMMam BbICIIEr0 00pa30BaHMs — IporpaMMamM OakajiaBpuaTa, IporpaMmmam CHelUaInuTeTa,
[IporpaMMaM MarucTpaTypbi».

-Ilpodeccuonanpubiii  ctangapt «CoequanucT 1O HAyYHO-UCCIENOBATEIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEpKJIEHHBIM MpukazoM MuHHCTEpCTBA Tpyna U
counanpHo 3amuThl Poccuiickoit @enepanun ot 04.03.2014 Ne 121 g;

-IIpodeccuonanbubiii crangapT «CHeuMamucT N0 CHCTEMaM 3allUTHBIX MOKPBITHM
MOBEPXHOCTHU 3/IaHUN U COOPYKEHUH OMACHBIX MPOU3BOJCTBEHHBIX 0OBEKTOBY, YTBEPKICHHBIN
npukazoM MuHHCTEpCTBa Tpya U counanbHoi 3amuThl Poccuiickoit @enepauun ot 13.10.2014
Ne 709n.

- Ilpuxaz3 MunucrepctBa oOpa3oBanusi U Hayku P® ot 23.08.2017 Ne 816 «OO06
yrBepxkaeHun Ilopsiaka nmpuMeHeHHs] OpraHu3alysIMH, OCYHIECTBIISIIOIIMMU 00pa30BaTEIbHYIO
NeSITeIbHOCTh, 3JEKTPOHHOTO O0Y4eHHs, JUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH IpU
peanu3anuu  00pa3oBaTENBHBIX MpOrpaMM» [DIeKTpoHHBINH pecypc]. Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata o6pamenus: 10.05.2021).

-Ilpuka3 MunucrtepcTBa Hayku U Bbiciiero obOpaszoBanusi Poccuiickoit ®enepanuu,
MunuctepctBa mnpocsemienusi Poccuiickoit ®enepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TOJArOTOBKE oOOydarommxcs» [DneKTpoHHbIM pecypc]. Pexum nmocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link 1d=0&nd=102850569&intelsearch=&firstDoc=1/
(mara ob6pamenus: 10.05.2021);

-Ilonoxxenne 00 opraHu3alMy W  KCIOJb30BAHUM AJIEKTPOHHOTO OOYy4YeHHsS U
JTUCTAaHLIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOIHH MpHU peaau3aluun 00pa30BaTENIbHBIX MPOrPaMM
B (enepaibHOM TIOCYIapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUPEXKJIEHUU BBICIIETO
oOpa3zoBanus «Poccuiickuil XMMHKO-TeXHOIOrnueckuil yuusepcuteT umenu .M. Menneneenay,
npuHsATroe pemenneM YyeHoro coseta PXTY wmm. .M. Menneneea ot 27 mapra 2020 r.,
npotokos Ne 9, BBeneHHoe B jeicTBue mnpukazoM pekropa PXTY um. .M. Menneneena




or27mapra 2020 r. Ne 29 OJ [DOnexrtpoHHbli pecypc]. Pexum nmocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOIDOT 2.pdf nara
obpamenus: 10.05.2021;

-IlonoxxeHne ©0 NOPaKTHUECKON MOArOTOBKE oOOydaromuxcsi B ¢eaepatbHOM
rOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTENbHOM  YYPEXKICHHH BBICHIETO OOpa3OBaHMS
«Poccuiicknii XMMUKO-TEXHOJOTHYeCKni yHuBepcuteT umenu .M. MenneneeBa», npuHsTOE
pemenueM Yuenoro coeta PXTY wuwm. JI.U. MengeneeBa ot 25.11.2020, mpotoxon Ne 4,
BBe/IeHO B JieiicTBue npuka3zoM pekropa PXTY um. J.U. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTpoHHBIH pecypc]. Pexum JOCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
nara obpamenus: 10.05.2021).

[Ipy OCBOGHMM IUCHMIUIMH W TPAaKTHK CTYAEHTHl JIOJDKHBI  HCIIOJB30BaTh
nH(popMalMOHHbIE M HH(OPMALMOHHO-00Pa30BaTEIbHbIE PECYPCHl CIEIYIOIIUX IMOPTAIOB U
CalTOB:

Cucrema (denepalibHBIX 00pa30BaTENbHBIX MOPTAIOB. CHCTEMa OTKPHITOTO 00pa30BaHUSI.
Koncantunroserii neatp MOC OO PO [DnextponHslii pecypc] — Pexum nocryna:
http://www.openedu.ru/ (mata o6pamenus: 10.05.2021).

-Nudopmammonnas cucrema «EnmHOEe OKHO JOCTyna K 00pa30BaTEbHBIM pecypcamy.
URL: http://window.edu.ru/ (nata o6pamenus: 10.05.2021).

-®3I10: coorBercTBUe TpeboBanusaM OI'OC [Dnekrponnslit pecypc] — Pesxxum poctyna:
http://fepo.i-exam.ru/ (nata obpamenus: 10.05.2021).

1.3 O0mas xapakTepucTHKA IPOrpaMMbl 0akajiaBpuara

Heab0o mporpaMMsbl 0aKkajaBpuaTa sSBISETCS CO3/aHUE Ui OOYJarOIIUXCs yCIOBHA
I proOpeTeHus] HEOOXOIMMOTO Uil OCYHIECTBICHHS TNPO(ECCHOHAIBHOW NesITeIbHOCTH
YPOBHS 3HAHWW, YMEHHH, HAaBBIKOB, OIIBITA JESATEIHHOCTH U MOJTOTOBKU K 3aIIUTE BBIITYCKHOM
KBaJIN(DUKAIIMOHHOM pabOTHL.

[Tonyyenue oOpa3oBaHus MO 00pPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
nporpamme OakanaBpuara JOIYCKAaeTCs TOJBKO B 00pa30BaTENbHOW OpraHW3alMd BBICIIETO
00pa3zoBaHus ¥ HAYYHOM OpraHu3aluy (Janee — OpraHu3aIms).

O6yuenue 1Mo 00pa30BaTENBHONW MPOTPaMME BBICHIETO OOpa30BaHUA — MIPOTPaMMeE
OakanaBpuaTa B 00pa30BaTENIbHON OpPraHM3alllMM OCYIIECTBISAETCS B O4YHOM (opMe oOydeHus.
O6beM mnporpammbl OakanaBpuaTa cocrtaBiseT 240 3aueTHBIX eAMHHUIl (Jajee — 3.€.) BHE
3aBUCUMOCTH ... BHE 3aBHUCUMOCTH OT (hOpMBI OOydeHHs, NMPUMEHSEMBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH, pealn3aliyd TpoTpaMMBbl OakajaBpuaTa C HCIOJB30BAHUEM CETEBOH (OPMHI,
peanu3ani IporpaMMbl OakajgaBpuaTa M0 MHIMBHIYATbHOMY Y4eOHOMY IUIaHYy, B TOM YHCIIE
YCKOPEHHOMY 00YUEHHUIO.

Cpok nosrydeHust oOpa3oBaHHus 110 MporpaMmMe OakajgaBpuara:

B OYHOH (hopMe 0OyueHHs, BKIIIOUAsi KAaHUKYIIBI, TIPEIOCTABIIIEMBIC TTOCIIE TTPOXOKICHHS
rOCyJapCTBEHHON UTOTOBOM aTTECTAllNH, BHE 3aBHCUMOCTH OT NMPUMEHSIEMBIX 00pa30BaTEeIbHBIX
TEeXHOJIOTuH, cocTtaBisieT 4 rona. O0beM nporpamMMbl OakajiaBpuaTa B OUHOM Gopme 00ydeHus,
peanu3yemblil 3a ouH y4eOHbIN T01, cocTaBisieT 60 3.e..

[lpu peammzanmu mTporpamMMbl OakalaBpHaTa OpraHM3alUsl BIIPaBe IPUMEHSTH
AIIEKTPOHHOE 00yYeHHE U TUCTAHIIMOHHBIE 00pa30BaTEeIbHBIC TEXHOJIOTHH.

[Ipu oOy4eHHMHM IHIl C OTPAHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBSI AJIEKTPOHHOE
oOydeHHe W JUCTaHIIMOHHBIE OOpa30BaTENbHBIE TEXHOJOTHUH JIOJDKHBI TPEAyCMaTPHBAThH
BO3MO’KHOCTH TpUeMa-Tiepeaadd HHHOpMAIK B JOCTYITHBIX Il HUX (popMax.

Peanmzanus nporpaMMel OakaiaBpraTta BO3MOXKHA C HCIIOJIB30BAHUEM CETEBOM (DOPMBIL.

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

CTpykTypa nporpamMmsl 6akajaBpuara



Crpykrypa mporpaMMbl OakanaBpuara BKJIIOYAaeT 00s3aTelabHYI0 4acTh (0a3oBy0) U
4yacTh, (OPMUPYEMYIO YYaCTHUKaMHU OOpa30BaTENIbHbIX OTHOIIEHUN (BapuUaTHUBHYIO). ITO
ofOecrieurBaeT BO3MOKHOCTh peajiM3alliyd TNporpaMMm OakajiaBpuaTa, UMEIOUIUX Pa3IuYHYIO
HaIpaBJIEHHOCTH (Ipo¢uib) oOpa3oBaHUs B paMKaX OJHOTO HaIlpaBJICHUs MOJATOTOBKH (Janee -
HaIpPaBJIEHHOCTH (IIPO(UIIL) MPOrpaMMmBbl).

[Iporpamma OakanaBpuata COCTOUT U3 CICAYIONIUX OJTOKOB:

bnoxk 1 "Iucuuniaunsl (Mogynu)"

bnoxk 2 "IlpakTuxa"

bnok 3 "I'ocynapcTBeHHast uTOoroBas arrectanus'.

CrpykTypa u 00beM mporpamMmbl OakajiaBpuaTa:

CrpykTypa nporpaMmbl OakagaBpuara O6bem MPOTrPaAMMBI
OakanaBpuaTa u ee OJIOKOB B 3.€.
biok 1 JlycuumiuHel (MOYJIN) He MeHee 180
biok 2 [IpakTuku He MeHee 15
bnoxk 3 ['ocynapcTBeHHas HTOTOBAsI aTTECTALMS He MeHee 6
O06bem porpamMmel OakaiaBpuata 240

Juctunnunel (MOAyNIH), OTHOCAIIMECS K 0a30BOW YacTH MpoTrpaMMbl OakallaBpuara,
SIBJIIIOTCSI 0053aTENbHBIMU JJI1 OCBOEHUSI 00Y4aroIIMMCsI BHE 3aBUCUMOCTU OT HANpPaBJICHHOCTH
(mpoduiist) mporpamMMbl OakajaBpuaTa, KOTOPYIO OH ocBamBaeT. Habop muctumniaun (MomyIei),
OTHOCSAIIMXCS K 0a30BOM wYacTM mporpammbl OakanaBpuara, OpraHu3alus OIpeAesseT
CaMOCTOSITEIBHO B o0ObeMe, ycTaHoBIeHHOM HactosaumMm @OI'OC BO, c¢  yderom
COOTBETCTBYIOIIEH (COOTBETCTBYIOLIMX) IPUMEPHON (MPUMEPHBIX) OCHOBHOM (OCHOBHBIX)
o0Opa3oBaTesibHOM (00pa30BaTeNbHBIX) IPOrPaMMBI (ITpOrpaMm).

Jucuumiuzel (Moyau) o ¢uiaocoduu, UCTOPUN, HTHOCTPAHHOMY S3bIKY, 0€3011aCHOCTH
KHU3ZHEJESATENIbHOCTH peallu3yroTcsl B paMkax 0a3oBoit yactu bioka 1 "{uciumnunel (Monynn)"
nporpaMMsbl OakanaBpuata. O0beM, CoaepKaHue U MOPSAIOK PeTU3alliN YKA3aHHBIX JUCITUTUTHH
(Moyneil) onpenenstoTcsl OpraHu3ale CaMoCTOSTENbHO.

JucuumiuHel (MOLyau) 10 GU3MYECKOHN KYIbTYpe U CIOPTY pealu3yloTcs B paMKax:

6a3oBoii yactu bioka 1 "ducuunaunsl (Moaynun)" mporpaMMbl OakanaBpuara B 00beme
He MeHee 72 akaJleMUYecKUX 4acoB (2 3a4eTHbIE €UHUIIbI) B OUHOU (hopMe 00ydeHus;

AJNIEKTUBHBIX JUCHHUIUIMH (MOAYJei) B o0ObemMe He MeHee 328 akaJeMHUYECKHUX YacoB.
VYka3aHHbIE aKaJeMUYECKHE 4Yachl SIBISIOTCS OO0s3aTENbHBIMU JUIsl OCBOCHHUS M B 3a4ETHBIE
€IMHULIBI HE TIEPEBOIATCA.

JucuumiuHel (MOIyau) 1Mo (U3NYECKOM KYNbTYpE U CHOPTY pEalu3yrOTCs B MOPSIKE,
ycTaHoBJIeHHOM opranu3anuei. s s ¢ OB3 opranu3anusi ycTaHaBIMBAET OCOOBIM MOPSIA0K
OCBOEHHUS TUCUUIUIMH (MOJyJiel) o (U3NYecKol KyJIbType U CHOPTY C YyY4E€TOM COCTOSIHHS MX
3nopoBsbs (https://www.muctr.ru/sveden/ovz/).

Jucuumiueel  (MOAyNH), OTHOCSIIMECS K  BapUaTUBHOM  4YacTH  IPOrpaMMbI
OakanaBpuaTa, M TPAKTUKU OMNPENENSIIOT  HampaBleHHOCTh  (Ipoduiab) Mporpammbl
OakanaBpuata. Habop nucuurmiva (Moaysiel), OTHOCSIUXCS K BApUATUBHOW YacTU MPOTPaMMBbI
OakanaBpuaTa, U MPaKTUK OpraHU3alus ONpeessieT CaMOCTOSATENbHO B 00bEME, YCTAHOBICHHOM
HactosimuM  @I'OC  BO. Ilocne BbiOOpa oOyyaromumcsi HampaBlIeHHOCTH (mpoduiis)
porpaMMbl, HA0Op COOTBETCTBYIOLIUX JUCHUIUIMH (MOJyJe€H) MU MpakTUK CTaHOBUTCA
00s3aTeNbHBIM ISl OCBOCHHS 00Y4arOIIUMCS.

B bnox 2 '"llpaktuku" BXoaar y4yeOHas U TPOU3BOACTBEHHAs, B TOM YHUCIE
MpeIUILUIOMHAs, TPAKTUKHU.

Tunel yueOHON MPaKTUKU:




03HAaKOMUTEIbHAs TpPaKTHUKA.

CriocoObl poBeieHus1 y4eOHON PAaKTUKU:

CTallMOHapHas;

BbI€3THAS.

Turbl TpOU3BOACTBEHHOM PAKTUKH:

TexHonoruueckast (IPOEKTHO-TEXHOJIOTHYECKasi) IPaKTUKa

HayuHno-uccnenoBarenbckas pabora

[IpenaumniomHas npakTuka

CriocoObl poBeieHUsI TPOU3BOJCTBEHHON MPAKTUKHU:

CTallMOHapHAas;

BbI€3/THAS.

[Ipennumiomuas MpaKTHKa IIPOBOJUTCS JUISE BBIMIOJTHEHUSI ~ BBIIYCKHOM
KBaJIN(PUKALIMOHHOM pabOThI U ABISETCS 0053aTEIbHOM.

[Ipu paspaboTke mporpamMm OakaiaBpuaTa OpraHU3AIMs BBHIOMPACT THUIBI MPAKTHK B
3aBUCHMOCTH OT BHUJA (BHUIOB) JACSITEIBHOCTH, Ha KOTOPBIM (KOTOpHIC) OPHEHTHPOBAHA
nporpamMma OakanaBpuarta. OpraHuzanusi BIpaBe NMpeAyCMOTpPETh B Iporpamme OakajiaBpuaTa
MHBIE TUIIBI IPAKTUK JOTOJHUTEIBHO K ycTaHoBIeHHbIM HacToammM GT'OC BO.

VYyeOHas U (WJIM) MPOU3BOJCTBEHHAs NMPAKTHKU MOTYT IPOBOAUTHCS B CTPYKTYPHBIX
MO/Ipa3/IJIEHUAX OpraHu3alHy.

JUis 1yl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMHM 3JJ0POBBSl BBIOOp MECT MPOXOXKACHUS
MPAKTUK JOJDKEH YUYUTHIBaTh COCTOSIHUE 3/I0POBBS M TPEOOBAHUS 10 TOCTYTHOCTH.

B bnox 3 '"locymapcTBeHHas WTOroBasi arTecTanusa’ BXOJWT 3allUTa BBITYCKHOM
KBaJIM(UKAIIMOHHON paboThl, BK/IIOYas MOATOTOBKY K IMpOLEAype 3alluThl U MPOLEAYPY
3aIUTHL

[Iporpammbl GakanaBpuaTa, COJIEpKallUe CBEIEHUS, COCTABISIOUINE TOCYIapCTBEHHYIO
TallHy, pa3pabaThIBAIOTCA U PEATU3YIOTCS C COONIOACHHEM TpeOOBAaHUM, MPETYCMOTPEHHBIX
3akoHoJaTenscTBOM Poccuiickoil @enepani 1 HOpMaTUBHBIMU ITPABOBBIMU aKTaMH B 00JacTu
3aIIUTHI TOCYIAPCTBEHHOM TAMHBI.

Peanuzanuss uactu (dacreidl) o0Opa3oBaTENbHON MpOrpaMMbl U TOCYAAPCTBEHHOM
UTOTOBOM aTTeCTallMM, COJEp)Kalllell Hay4YHO-TEXHUYECKYI0 HH(OpMAIUIO, MOJUIekKAIIYIO
SKCIOPTHOMY KOHTPOJIFO, M B paMKax KOTOpPOH (KOTOPBIX) A0 OOYyYaromMXCsl JOBOAATCA
CBEICHMSI OIPAaHWYEHHOIO JOCTyNa, M (WiIM) B Y4YEOHBIX LEJISAX HCIOJB3YIOTCS CEKpPETHbIE
o0pa3lbl BOOPYXEHHSI, BOGHHOM TEXHHUKH, WX KOMIUIEKTYIOLIUE W3JETHs, HE JOIYCKAeTCs C
MPUMEHEHHEM JIEKTPOHHOTO 00yUeHUsl, AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUIL.

I[Ipu pazpabotke mporpammbl OakanaBpwara OOyJaromuUMcs  OOecredyruBaeTCs
BO3MOYHOCTb OCBOEHHUS TUCUUIUIMH (MO1yJIeil) O BBIOOPY, B TOM YMCIIE CHEIMAIbHBIE YCIOBUS
MHBAJIUAAM M JIMIAM C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/0pOBbs, B 00beme He MeHee 30
MIPOLIEHTOB 00beMa BapuaTuBHOM yactu bioka 1 "/{uciunnunel (Mogynu)".

KonunuecTBo yacoB, OTBEIEHHBIX Ha 3aHSTHS JEKIHMOHHOTO THIA B LejaoM no broky 1
"ucuuminHel (MOAyau)" AOHKHO COCTaBIATh He Oojiee 40 MPOLIEHTOB OT OOILIEro KOJIMYecTBa
4acoB ayJIMTOPHBIX 3aHATUN, OTBEICHHBIX HA pealin3aluio JaHHoro bioka.

1.4 TpeGoBaHus K mocTynamwuemMy

TpeOoBaHusl K MNOCTYNAIOIIEMY OIpPEAEAIOTCS (eAepaibHbIM 3aKOHOAATEIbCTBOM B
obnactu oOpaszoBanusi, B ToM uucie [lopsnkom npuema Ha oOydeHue MO 0Opa30BaTEIbHBIM
IporpaMMaM BBICIIErO 00pa3oBaHMsS — IporpamMmam OakajaBpuaTa Ha COOTBETCTBYIOLIUMN
y4eOHBI ro.

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

2.1 O6nacte npodeccHOHATBbHOM JeATENbHOCTH U cdepa mnpodeccuoHaIbHOM
NESITETFHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIOYACT:



XUMHYECKOE, XMUMHUKO-TEXHOJOIMYECKOE MPOU3BOJACTBO (B cdepax:  3allUTHI
OKpY)Kalollle cpelpl U JIMKBUJAIMM IOCIEJACTBUI BpEIHOTO Ha Hee BO3JEHCTBUS; cOopa,
nepepaboTKU, YTUIU3aLUN U XpaHEHUS! OTXO0JI0B MPOU3BOJICTBA; 00ECIeUEHUsI IKOJIOTMUECKU U
CaHUTAPHO-3MUJAEMHOJIOTMYECKH O€30MacHOr0 OO0palieHus ¢ OTXOJaMH IPOU3BOJCTBA H
noTpedsieHns; pa3pabOTKH HHEPro- U PecypcocOeperarnmx MpoleccoB B  XHMHUYECKOM
TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHH; pa3pabOTKH, CO3/1aHUs U IKCIUTyaTallud 3HEPTo- U
pecypcocOeperaronux MalliH U arnapaTtoB XUMUYECKUX TPOU3BOJICTB);

CkBO3HBIE BHUIBl NPOPECCUOHANIBHON JEATENBHOCTH B MPOMBILUIEHHOCTH (B cdepe
OpraHu3alyy U MPOBEACHUS HAayYHO-UCCIIEI0BATENbCKUX U OIBITHO-KOHCTPYKTOPCKHUX paldoT B
00J1aCTH PHEPro- U PecypcocOEPEraoInux MpoIeccoB B XUMHUIECKOW TEXHOJIOTHH, HEQTEXUMUN
1 OMOTEXHOJIOTHUN).

BbINyCKHUKHM MOTYT OCYIIECTBIISATh NPOPECCHOHANBHYIO JESTENIbHOCTh B JIPYIHX
obnactsx npodeccuoHanbHON AesaTeabHOCTH U (Win) cdepax npodeccnoHalIbHON AeITeIbHOCTH
IpU YCIOBUU COOTBETCTBUSI YpPOBHS HUX 0Opa3oBaHUS M MOJIYYEHHBIX KOMIIETEHIIMH
TpeOOBaHUAM K KBanuduKauu paboTHUKA.

2.2 Tunsl 3ama4 W 3a7a4d NpoPECCHOHATBHON IESTENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoenus OOII 6akanaBpuara:

- HAy4HO-MCCIIE0BATEIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 OObektamu MPOGECCHOHATHPHOU JEATEIHPHOCTH BBITYCKHUKOB, OocBouBIInX OOII
OakanaBpuara, SIBJISIOTCS:

IIPOLIECCHI U anapaThl XUMUYECKONW TEXHOJIOTMH, HEPTEXUMUU U OUOTEXHOJIOTHUH;

MIPOMBIIIIJIEHHbIE YCTAHOBKH, BKJIIOUAsi CUCTEMbI aBTOMATU3UPOBAHHOIO YIIPABJICHMUS;

CUCTEMbl aBTOMATHU3MPOBAHHOIO MPOEKTUPOBAHUS;, ABTOMATH3UPOBAHHBIE CHUCTEMBI
Hay4HBIX HCCIICIOBAHMII;

COOPY)KEHMsI OUMCTKM CTOYHBIX BOJ U Ta30BbIX BBIOPOCOB, MEPEpabOTKU OTXOJOB,
YTUJIN3ALHUU TEIJI0IHEPTreTUUECKUX MOTOKOB U BTOPUYHBIX MaTepUaOB;

METO/bl W CPEJACTBA OLIEHKH COCTOSIHMSI OKpY’)Kalolled cpeabl U 3alluThl €€ OT
AHTPOIIOT€HHOTO BO3JEHCTBUS;

CUCTEMbl HCKYCCTBEHHOI'O MHTEJUIEKTa B XHMHUYECKON TEXHOJIOTUH, HEPTEXUMUU H
OMOTEXHOJIOTHH;

NEUCTBYIOUIME MHOTOAaCCOPTUMEHTHBIE IPOU3BOJACTBA XUMHUYECKOM U  CMEXKHBIX
OTpaciell TPOMBIILIEHHOCTH.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxxanrie W opraHuzanus oOpazoBareiabHOTO Tporecca mpu peanusanuu OOIl
BBICIIET0 00pa3oBaHUsl — OakajaBpuaT IO HarpaBieHHuio 1noaArotoBku 18.03.02 «JHepro- u

pecypcocOeperaioniyue Npounecchl XHMHYECKOH  TEXHOJIOTMH, HePTeXHMHH "
ouorexnonorumw»  npoduwib  «IIpoTHBOKOPPO3MOHHAS 3alMTa  MaTepHAIOB»
pErJIaMeHTUPYETCS:

—y4eOHBIM IUIAHOM;

—KaJeH/IapHbIM y4eOHbBIM I'padruKoM;

—pabourMu nIporpaMMaMu AUCLUHUILIINH (MOayJel);
—pabourMHU IporpaMMaMu IPAKTHK;

—IMPOrpaMMOM TOCYJaPCTBEHHONW UTOTOBOM aTTECTALINU;
—(hOoH/IaMHU OLICHOYHBIX CPEJICTB;

—METOIMYECKUMH YKa3aHUsIMU 110 cooTBeTcTBYIoLIEeH OOII;
—pabouell mporpaMMoii BOCIIUTaHUS;

—KaJIeH/IapHBIM IIJIJAHOM BOCIUTATEIbHOU PabOTHI.

3.1 Y4eOubIid njian



VYueOnpii tan OOIl OGakanaBpuata BKIIIOYAeT MEpeUeHb TUCILUIUIMH (Mojyie),
IIPAKTHK, aTTECTAMOHHBIX MCHBITAHUM NIPOMEKYTOUYHOM M TOCYAAPCTBEHHOM HTOTOBOM
aTTecTaluu OOy4aroluXcs, IPYyruX BUJOB y4yeOHOM AESITEIbHOCTU C yKa3aHHEM HX o0bema B
3aUeTHBIX €JUHMIAX, IIOCIEJOBATEIbHOCTY M paclpeieseHusl 10 mepuojaM OOydeHUs;
BbIEIISIETCS 00bEM KOHTAKTHON paboThl 0Oyyaromuxcs ¢ npenojaBaTesieM (1Mo BujaaM yueOHbIX
3aHSATUIM) M CaMOCTOSTEIbHOM pPabOThl OOYyYaIOIIMUXCS B aKaJeMHUYECKUX (aCTPOHOMUYECKHUX)
yacax. i1 KaxJ0¥M NUCUUIUIMHBI (MOIYJs) M MPAKTUKU YKa3bIiBaeTcsi (hopMa MpOMEKYTOUHON
aTTECTAIlUU OOYJArOIINXCS.

VY4eOHblii M1aH NPECTABIEH B IPUIIOKEHUU.

3.2 KasenaapHbii yueOHblil rpaduk

[TocnenoBaTenbHOCTh pealM3alluU MpOrpaMMbl OakajlaBpuara IO roJaM M CeMecTpaM
(BkrO4asi TeopeTudyeckoe OOydeHHe, MPAKTHUKH, MPOMEXKYTOUYHbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllH, KAHUKYJIbl) IPUBOIUTCS B KJICHJAPHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbIN rpaduk npeacTaBieH B IPUIOKEHUH.

3.3 Paboume mporpamMMbl JUCUMILIMH (MOTYJIei)
B OOIl O6akanaBpuata B MPWIOKEHUM MPEICTABICHbI BCe pabouyMe MpOrpaMMbl
JTUCITUTIINH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII 6akanaBpuaTa npeaycMaTpUBaeT JTOCTaTOYHBIN i1 (POPMHUPOBAHUS, 3aKpEIICHUS
U pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIIETEHLUN 00beM npakTuku. [IpakTrka npeacrabiser
co0o0il BUJ y4yeOHBIX 3aHATHUN, HEMOCPEJCTBEHHO OPHEHTHPOBAHHBIX Ha MNpPO(deccHOoHaTBHO-
MIPaKTUYECKYI0 TMOJArOTOBKY oOyuwatomuxcs. IlpakTuka 3akperuiser 3HaHUS W YMEHWS,
npuobperaeMple  OOYYarOIIMMKCS B pPE3YJIbTaT€ OCBOCHUS TEOPETUYECKUX  KYpPCOB,
BbIpa0aThIBa€T MPAKTHUUECKUE HABBIKKU U CIHOCOOCTBYET KOMIUIEKCHOMY (POPMHUPOBAHUIO
YHUBEPCAJIbHBIX, 001IeNpOo(hecCHOHATBHBIX, TPO(ECCHOHATBHBIX KOMIIETEHIINN 00yJaronmxcs.
[IporpaMMbl IPaKTUK NPUBEICHBI B IPUIIOKEHUH.

[Tpu peanmmzanuu OOII GakanaBpuarta mpeaycMaTpUBAIOTCS CIEAYIONINE BUJIBI TIPAKTHK:

—y4yebOHas;

—IIPOU3BOJICTBEHHASI.
3.4.1 YueOHas npakTuKa
Yuebnasa npakmuka: o3nakomumenvnas npakmuka

Tun npakTUKU: 03HAKOMUTEIbHAS

3ajadyeil MpaKTUKU SIBISETCS IMOJIyYE€HUE MMEPBUYHBIX MNPO(ECCHOHATIBHBIX YMEHUU H
HaBBIKOB, B TOM YHCJ€ TEPBUYHBIX YMEHUH U HAaBBIKOB HAy4YHO-UCCIIEI0BATEIIbCKON
nesrenpHOoCcTH. IlpakTHka ocymiecTBisiercs B 00pa3oBaTeNbHOM oOpraHu3anuu Ha Kadeape
VM HHOBAaIIMOHHBIX MaTEPUAJIOB U 3aLIUTHI OT KOPPO3HH. PyKOBOACTBO MPAKTUKON OCYIIECTBISIOT
npenojaBateny kadeapbl IHHOBaIMOHHBIX MAaTEPUAIOB U 3aILUTHI OT KOPPO3UHU, TEXHUUYECKYIO
MOJJIEP’KKY OCYILECTBISIOT HHKEHEPHO-TEXHUUECKUN NEPCOHAI 110 yueOHOMY IpOLECCy.

3.4.2 [Ilpon3BoACTBeHHAs] IPAKTUKA

Ilpouzeoocmeennasa npakmuxa: mexHo102UYecKas (NPOEKMHO-MEXHON02UYECKA)
npakmuka

Tun npakTUKK: TEXHOJOTrnYecKas (MIPOEKTHO-TEXHOJIOTUYECKas).

3aadeil MpaKTUKKU SBJISETCS MPAKTUYECKOE 3aKpPEIUICHUE U YIIyOJIeHHE MOJIYYEeHHBIX B
YHUBEPCUTETE 3HAHUW IO  BOMNpPOCAM  HCIOJIb30BAHMSI  BBIYUCIUTEIBHOM  TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTUI U CUCTEM, IPUMEHSEMBIX HAa IPEIIPUITUIX U B OpraHU3aLUsiX,
M3Y4YE€HHE MAaTeMaTU4YeCKOro, MpOrpaMMHOIO, alnapaTHOro U MHGOPMAMOHHOTO 00ecreYeHUs
YOPAaBISAIOIUX CHCTEM pA3IMYHOIO YPOBHS M Ha3HA4YeHMs, a TaKXKe IOJy4eHHE OIbITa
npodeCCHOHANBHON  NIeATETLHOCTH, NPHOOpPETeHHE OOydaeMbIM OIBITA B HCCICIOBAHUH



aKTyaJbHOMN MIPUKIIATHOMN pOOIIEMBI. [IpakTuka OCYILIECTBIISACTCS B PXTY
uM. /.. MenneneeBa u (Uiu) Ha MNPEANPUATUSX, C KOTOPHIMH 3aKJIIOUYEHbI JOTOBOPHI O
MIPAKTHUYECKOU MOArOTOBKE.

[IpakTuka HpPOBOAMUTCS B OJHOM W3 IOAPA3ACICHUNA HA3BAHHBIX IPEANPUATHN WU
OpraHu3anyii, B 4UCIO KOTOPHIX MOTYT BXOJMTb: OTAENbl MH(OPMALMOHHBIX TEXHOJOTUH U
nnopmaruzamuu; [T-texnonoruit; apromaruzanuu; otaeiasl ACYII u ACY TII; unxenepHsie
LHEHTpbl MHGOPMALMOHHBIX TEXHOJOTHH; BBIYMCIUTENbHbBIE U HAy4YHO-HCCIIEIOBATEIbCKUE
LIEHTPHI.

3.4.3 HayuHo-uccjenoBaTe/ibCcKkas padora

Ilpouszeoocmeennan npakmuka: Hay4HO-UcCc1e008amelbcKan paooma

Tun npakTUKU: Hay4HO-HUCCIIE0BaTeNbCKas padboTa.

3ajayeil HaydyHO-MCCIENIO0BATEIbCKOM pabOThl SBISETCS M3Yy4EHHE KOHKPETHOTrO
MIPOM3BOJICTBEHHOI0 Ipoliecca [0 pe3yjbTaTaM BbIOpaHHOro oOOBEKTa il Hay4dHO-
HCCIIEI0BATEIbCKONW UM MTPOEKTHOM JESATENIbHOCTH; U3YUYEHUE CUCTEMBI YIIPABJICHUS KaU€CTBOM
MPOJIYKIIMH, TEXHUKO-DKOHOMUYECKUX MOKa3aTesiel, MEpONIPUITHI 10 TEXHUKE 0€3011aCHOCTU U
OXpaHE OKPYXKAIOIIEH Cpelbl; NMPHOOpPETeHHE HEOOXOJAMMBIX MPAKTUYECKUX HAaBBIKOB ISt
BBITIOJTHEHHUST BBIMYCKHOW KBaM(PUKaMOHHON paboThl. HayuHo-uccnemoBarenbckasi paboTa
OCYILIECTBIIsIeTCSl B 00pa30BaTeNbHON Opranu3anuu Ha kadenpe HHOBAaMOHHBIX MaTepHallOB U
3alIUTBl OT KOPPO3MM W/WIM B OJHOM M3 IMOJpa3felieHUuN MNpeAnpusTus, OpraHu3alu, c
KOTOPBIMH 3aKJIFOYE€Hbl COOTBETCTBYIOILHME JOTOBOPBHI O MPAKTUYECKON MOATOTOBKE, B YHCIO
KOTOPBIX MOTYT BXOJHUTH: OTACIbl WH()DOPMAIMOHHBIX TEXHOJOTHH W uHpopMmaruzaruu; [T-
TexHojorui; aBromaruzanuu; otaensl ACYII u  ACY TII; uHXeHepHble LEHTpPbI
MH(OPMALIMOHHBIX TEXHOJOTUI; BEIUNCIUTENbHbIE U HAYYHO-UCCIIEJ0BATENbCKUE IEHTPHI.

3.4.4 IlpenauiioMHasi IPaAKTHKA

Ilpouszeoocmeennan npakmuka: npeoOUnIOMHAA RPAKMUKA

Tun npakTUKK: NpeIUIIIIOMHAs IPaKTHKA.

3anayeil MpakTUKK SIBJISETCS MAaKCUMaJIbHOE MPHUOIMKEHUE K BBIMOJIHEHHUIO BBIITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThl, T.€. MOJPOOHOE 3HAKOMCTBO C OOBEKTOM HH(pOpPMATH3ALUH, €TI0
OCOOEHHOCTSIMH, Y3KUMH MECTaMHU M HEJOoCTaTKaMu paboThl; cOOp HEOOX0AUMON MHPOpMaIHH,
KoTopas 3areM OyJeT WCIOoJb30BaHa TIPU  PEUICHUM MPAKTUYECKOM  HMHKEHEpHOM
3anauun. [Ipaktuka ocymecrtsisgercsa B PXTY um. J[.1. MenaeneeBa u (1in) Ha NpeANpUATUSX, C
KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPBI O IPAKTUYECKON TIOJTOTOBKE.

[IpakTika MPOBOAUTCS B OJHOM M3 TNOJPA3AEICHUN HAa3BaHHBIX HPEINPUITHH WU
OpraHu3anyii, B YUCIO KOTOPBIX MOTYT BXOJMTb: OTAENbl MH(OPMALMOHHBIX TEXHOJIOTMH U
nnopmaruzamnuu; IT-texnonoruit; apromaruzanuu;, otaensl ACYII u ACY TII; unxenepHbie
LHEHTpbl MHGOPMALMOHHBIX TEXHOJOTHH; BBIYMCIUTENbHBIE U HAy4YHO-HCCIIEIOBATEIbCKUE
LEHTPbI

Bei6op MecT mpoxokaeHus MNpakTUK JUIsl JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3I0pOBbsSI MPOU3BOJAMUTCA C YYETOM COCTOSHHSI 3[0pOBbs OOydaromIMXCsi U TPeOOBAHUAMH IO
JOCTYITHOCTH.

3.5 Ilporpamma rocyaapcreeHHoi utorosoii arrecrauuu (I'NMA)

«BbIno/IHEHHe, MOArOTOBKAa K MpoLeAype 3alUMTbl M 3aI0UTA BBINYCKHOMN
KBAJIN(PUKANMOHHOI padoThD)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTaluu siBisieTcss npuwioxenueM kK OOI1L
OakanaBpuara.

B rocynmapCTBeHHYI0 HMTOTOBYHO aTTECTAl[MI0 BXOJAT IIOATOTOBKA K CAade M clada
roCcy/IlapCTBEHHOTO 9K3aMEHa, a TaK)K€ BBIMOJIHEHUE U 3alUTa BBHITYCKHOW KBaIU(DPUKAITMOHHOMN
paboTHL.



3.6 ®oup oueHouHbIx cpeacts (POC)

®OC cozmaercs B cootrBercTtBUU C TpeboBanusiMu DPI'OC BO nmns  arrecrammm
oOyJaromuxcss Ha COOTBETCTBHE WX YYEOHBIX JIOCTHIKCHHH TMOSTAITHBIM TpeOOBAHHSIM
cootBercTByomeir OOIl OakanaBpuara Juis NPOBEAEHUS TEKYLIEro OLCHUBAHHS, a TaKke
MPOMEXKYTOUHOM aTTecTanuu oOydarouuxcs. DOC sABISIETCS COCTAaBHOW 4YacThIO HOPMATHBHO-
METOAUYECKOTr0 O00€eCIeYeHHs] CHUCTEMBbl OLIEHKM KadecTBa ocBoeHMsi oOyuaromumucs OOII,
BxoauT B coctaB OOII GakanaBpuara.

@®OC — KOMIUIEKT METOANYECKUX MaTepUAIIOB, HOPMHUPYIOUINX TPOIIETYPhl OICHUBAHUS
pe3yiabTaToB  OOy4eHHWs, T.e. YCTAHOBIICHHS  COOTBETCTBUS  YYEOHBIX  JOCTHIKEHUH
3alUIAaHMPOBAHHBIM pe3yibTaTaM oOyueHus u TpedoBanusm OOIl OGakanaBpmarta, padboumx
MPOrpaMM JUCIUIUIMH (MOJYJIeH) U MpaKTHUK.

®OC chopmupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIIMIIOB OLIEHUBAHUSA:

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

— HaIeKHOCTH: WCIIOJB30BaHUE E€IMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPHEB IS
OIICHUBAHMUS JIOCTHKCHHII;

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

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

WHBanuaaM u JMIaM ¢ OrpaHMYeHHBIMU BO3MOKHOCTSIMH 3I0pOBBS (10 UX 3asBJICHHUIO)
IpenocTaBisieTcs BO3MOKHOCTh o0yueHus o OOII OakanaBpuara, yduThIBaroIIe 0COOEHHOCTH
UX TICUXO(M3UYECKOTO pPa3BHUTHUS, WHAWBHIYAILHBIX BO3MOXKHOCTEH M, MPH HEOOXOIMMOCTH,
oOecrieunBaromIell KOPPEKIUIO HAPYIICHUI Pa3BUTHS U COIIMATBHYIO aIalTALUIO.

3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA

Pabouass mporpamma BocnuTaHus, pa3paboTaHHas U yTBEpKJeHHas oOpa3oBaTesbHOI
OpraHu3ainueil, omnpenenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYILECTBISEMOW B
o0pa3oBaTe/IbHOM OpraHu3alMyd BOCHHUTATEIbHOW pabOThl MO COOTBETCTBYIOUIEH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMe:

— LeJb, 33/1a4l, OCHOBHbIE HAIPaBJIEHUS U TEMbI BOCIIUTATEIbHOMN pabOThI;

— BO3MOXHbI€ (OPMBI, CpeACTBAa U METOJbl BOCIUTAHUS, BKJIKOYAs MHCIIOJIb30BaHHUE
BOCIIUTATEILHOTO MOTSHITHATA TUCIHUILIAH (MOIYIIEH);

— HOJAXOJbl K MHAWBHyaIH3alUU COJCPYKAHUS BOCIUTAHUS C YUETOM OCOOEHHOCTEH
00yJaronmXcs;

— moka3atenu 3PQPEKTUBHOCTH BOCHUTATEIBbHOW pabOThl, B TOM YHWCJE IUIAHUPYEMBbIE
JIMYHOCTHBIE PE3YyIbTaThl BOCIIUTAHUS, U UHbIE KOMIIOHEHTHI.

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuelii minaH BOCHHMTATEIbHOM pabOThl, pa3paOOTaHHBIA U  YTBEPXKJIEHHBIH
o0pa3oBaTesIbHON OpraHu3anue, coAepKUT KOHKPETHBIH MepeyeHb COOBITUI U MEpONpUSITHI
BOCITUTATENIbHOM HaIlPaBICHHOCTH, KOTOpPbIE OPraHU3YIOTCS M MPOBOJAATCA 0Opa3oBaTeNbHOM
opraHuzanueil U (Wiau) B KOTOpPHIX OOpa3oBaTeibHash OpraHu3alus MPUHUMAET ydacTue, B
COOTBETCTBUU C OCHOBHBIMH HaNpaBJICHUSIMH U TEMaMH BOCIUTATEIbHON pabOThl, BEIOpAaHHBIMU
¢dbopMamMu, CpeICTBAMU U METOJAMU BOCIIUTAHUSI B yU€OHOM roJly WM Mepuojie O0ydeHusl.

4 PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN 0XUAAEMbIIl pe3yabTaT 00pazoBaHus Mo 3aBepiueHuu ocBoeHus OOII
OakanaBpuaTa OIpeAeseTcss NpUOOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSIMU, T.€. €ro
CIIOCOOHOCTSIMU IPUMEHSATh 3HAHUSA, YMEHUS, HaBBIKU U JIMYHbIE Ka4eCTBa B COOTBETCTBHUM C
3aJadyaMy po(PeCCUOHANBHON JESITEIbHOCTH.
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B pesynbrare ocBoenuss OOIl OakanaBpuaTta y BBIIYCKHHKA JIOJIKHBI
obmenpodeccuoHaANbHBIE U

chopMUPOBaAHBI
KOMIICTCHIIUHN.

YHUBEpCAJbHBIE,

OBITh
npodeccuoHalbHbIE

Brinmyckuuk, ocouBimit OOI, nomxen o01anaTh CIeayrONIMMU KOMITETCHIIHSIMHU.

4.1 YﬂuBepcaﬂmee KOMIICTCHIUHA BBIITYCKHUKOB U HHAUKATOPLI UX TOCTHKCHUS

HanmenoBanue
Kareropuu (TPyIIbI)
YK

Koag u HamMmeHoBaHue
YK

Kon " HanMEHOBAaHUE
noctmxeans YK

WHAMKATOpa

VYK-1.1 3naeT MeToapl MOMCKA, KPUTHIECKOTO
aHanu3a u CUHTE3a uHpopmanuuy,
MIPUMEHEHUS CUCTEMHOTO noaxoja,
OCHOBAaHHOTO Ha HAay4YHOM MHPOBO33PEHUHU

YK-1. CriocobeH | mpu  pelieHuu 3afad  npodeccrnoHalbHON
OCYILIECTBIISITh TOUCK, | ACSITEIbHOCTH;
CHOTeMHO® u kputnueckuil anamu3 u | YK-1.2  VYMeer ananmsupoBars 3amady,
KpHTHUECKOE CUHTE3 HH(OpMaluy, | BbLAEsAsA ee 0a30Bble COCTaBIISIONINE;
MELLLICHIC IIPUMEHSATH VK-1.3 VYmeer HaxoguTb M KPUTHUYECKU
CUCTEMHBIH  MOJAXOJl | aHAIM3UPOBATh MHPOPMAINIO, HEOOXOIUMYIO
L pelIeHus | JUIsl pelieHusl TOCTaBICHHOH 3a1a4u;
nocTaBieHHbIX 3a1a4. | YK-1.4 VYmeer omnpenensitb U OLIEHUBAThH
BapUaHThl BO3MOKHBIX PEILICHUH 3a1auu;
VYK-1.5 Brnaaeer HaBbIKaMM pacCMOTPEHUS
BO3MOXHBIX BAapUAHTOB pEIICHUS 3aJayH,
OIICHUBAHMSI UX IOCTOMHCTB M HEJIOCTATKOB.
VK-2.1. 3Haer npaBuiia U YCIOBHOCTH MpU
BBITIOJIHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIMHU IPOEKTA.
VK-2.2. 3HaeT OCHOBBI  pacyueTa Ha
[IPOYHOCTh, JKECTKOCTb M  YCTONYMBOCTH
3JIEMEHTOB  O0OpYIOBaHHUS  XUMHYECKOMU
MIPOMBIIIJIEHHOCTH
YK-2 CrniocoOen | YK-2.3. 3HaeT TEXHOJOTUYECKUE PACUEThI
OTIPENEIATh KpYr' | annapaTtoB XUMHUYECKOI MPOMBIIIEHHOCTH
3a1a4 B pamkax | YK-2.4. VYmeer omnpeaensite 0XuaaeMble
MIOCTABJICHHOM LEAM U | pe3yJabTaThl IPOEKTUPOBAHUSA  3JIEMEHTOB
BBIOMpATh 00opynoBaHUS XUMUYECKON
Pa3paboTtka U | ONTUMAaJIbHbIE MIPOMBIILIJIEHHOCTH
peanu3anus MpOeKTOB | cmocoOrl ux pemenus, | YK-2.5. YMeer onpenensite crnocod pemeHus
UCXOMs U3 | KOHKPETHOM 3aja4dl  IpPOeKTa, BbIOMpas
JNEUCTBYIOIIUX ONTUMAIbHBEIM crnocod W ucxomd U3
IIPaBOBBIX HOpM, | AEHCTBYIOIIMX MTPaBUJI U TPAHUYHBIX YCIOBUI

MMEIOIINXCS PECYPCOB
Y OrpaHUYECHUIN

IIPH BBITIOJIHEHUH TPOEKTHOW JTOKYMEHTAIIUU
Y MMCIOIIIUXCS PECYPCOB U OTpaHHYCHHIH
VK-2.6. Ymeer pemiaTh KOHKpETHbIE 3ajauu
npoekrta TpeOyemMoro KkadectBa M 3a
YCTaHOBJIEHHOE BpeMs

VK-2.7 VYmeer nyOmM4YHO MNPEACTABIATH
pe3yibTaThl pEIIeHHUs] KOHKPETHOW 3aJadd
MIpOEKTa

YK-2.8. Bnageer cmocobamu u npueMamu
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M300paeHUsi  DJIEMEHTOB  XMMHYECKOIO
o0opynoBaHUS B OJHOW U3 TrpapUuecKux
CUCTEM

VK-2.9. Bnameer MeTrogamMu — MeEXaHHUKH
MPUMEHUTEIIFHO K pacdeTraM aIlfnapaToB
XUMUYECKON MTPOMBIIIIICHHOCTH

VK-2.10. Bmaneer HaBBIKAMH
MPOCKTUPOBAHUSI MPOCTEUIINX  aIllapaToB

XUMHYECKOH IMPOMBIINIJIICHHOCTH

Komangnas pabora u
JUJEPCTBO

VK-3. CnocobeH
OCYIIECTBIISATh
COILIMAJILHOE
B3anMMOJICHICTBIE Hu
peann30BhIBATh  CBOIO
pOJIb B KOMaH/IE

VK-3.1. 3HaeT M MNOHUMAET OCOOCHHOCTH
IOBEJICHUS pabOTHUKOB TIPEATTPUATHI
XHUMHYECKON TTPOMBIIIJICHHOCTH

VK-3.2. 3HaeT OCHOBHBIE THUIIBI COLMANBHBIX
B3aUMO/ICIICTBHI Hu COLMAJIbHO-
[ICUXOJIOTHYeCKre KpuTepuu 3¢(HeKTUBHOCTU
VIpaBIICHUS KOJUICKTHBOM

VK-3.3.  VYmMeeT B3auMMOJICHCTBOBATHL C
JIPYTHUMH YICHAMH KOMAaHJbI, B TOM 4YHCIIC
ydyacTBOBaTb B 0OMeHe uHGopManuei,
3HAHHUSAMHU U OITBITOM

VYK-3.4. YMeeT ucCIoJIb30BaTh COBPEMEHHbBIE
COLIMAJIBLHO-TICUXOJOTUYSCKHE  TEXHOJIOTHU
YIPaBJICHUS KOJUICKTHBOM

VK-3.5. Bnameer OCHOBHBIMH METOJaMH
cbopa u aHaJn3a uHpopmanuuy,
CrocoOCTBYIOMIEH Pa3BUTHIO oOmeit

Ky.]'IBTypBI U COLMMaIn3aIllu JINYHOCTHU
VK-3.6. Bnameer cnocobamMu MOTHBAIIAU

KomMmyHnukanus

YK-4. Crniocoben
OCYILIECTBIISTh
JIEJIOBYIO
KOMMYHHUKAITUIO B
YCTHOW M MHCHBMEHHOM
dhopmax Ha
rocy/1lapCTBEHHOM
SI3BIKE Poccuiickoit
denepauuu U
MHOCTPaHHOM(BIX)
3bIKe(ax)

YJICHOB KOJIJICKTHBA K HI/I‘IHOCTHOMy nu
1poheCcCHOHATBLHOMY Pa3BUTHIO

VK-4.1. 3HaeT OCHOBHEIE CIIOCOOBI
coyeracMoCTu JICKCUYCCKUX CIOINHNL u

OCHOBHBIE CIIOBOOOpa30BaTEIbHBIE MOJIECIIH,
PYCCKHE OSKBHBAJICHTH OCHOBHBIX CJIOB U
BBIpa)KEHUH PO (eCcCUOHAIBLHON peun
VYK-4.2. 3HaeT OCHOBHbIE NIPUEMBI U METO/bI
pedepupoBaHus " AHHOTHPOBAHUS
JUTEPATyphl 10 CIEIUAIBHOCTH, TPHEMBI
paboThl C OpUTHHAIIBHOM

JIUTEPATYPOH MO CIENHAITBHOCTH

VK-4.3. 3naer mnaccUBHYI0O M aKTHUBHYIO
JEKCHKY, B TOM 4HCJE, OOUICHAydYHYIO W
CTIEIHATBHYIO TEPMHHOJIOTHIO, HEOOXO0JMMYIO

JJIs1 pCIH CHUA CTaH)IapTHBIX
KO MMYHI/IKaTI/IBHBIX 3a1a4
VK-4.4. YMmeer HUCIIOIB30BaTh

I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHBIe
TEXHOJIOTUM TIPU TOUCKE HEO0OXOAMMOU
uHbpOpMAIMA B TpPOIECCe  PEIICHHS
CTaHAAPTHBIX KOMMYHHMKATHBHBLIX 3aJad Ha
rOCyJapCTBEHHOM M HHOCTPAHHOM SI3BIKaX
YK-4.5 Vmeer pabotaTh C OpHUTHHAIbHOU
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JUTEPATYPOH 1O CHEIHATLHOCTH CO CJIOBapEeM
VK-4.6. Bmageer  BeneHueM  J1el10BOM
MEPENUCKN Ha MHOCTPAHHOM SI3bIKE, PEUEBOM
JEATeNbHOCThIO TPUMEHUTENILHO K cdepe
OBITOBOM u npodeccuoHanbHON
KOMMYHUKAIHH

VK-4.7. Bnageer BeaeHueM — JI€JIOBOH
MEpernucku ¢ y4eToM  ocoOeHHocTel
CTHIIUCTHKH oduIMaTBHBIX "
HEO(PHUIIMANBHBIX THUCEM, COIMOKYJIbTYPHBIX
paznmuunii B (hopmaTe KOPPECIOHICHIIMH Ha
rOCyJapCTBEHHOM M MHOCTPAHHOM SI3bIKaxX
VK-4.8. Bnageer HaBblKaMH ~ pedeBOi
NEATeNbHOCTH TPUMEHHUTENBHO K  cdepe
OBITOBOM u npodeccuoHanbHON
KOMMYHUKAIIH, OCHOBaMH ITyOJIMYHON pedn
VK-4.9. Bnageer OCHOBHOW HHOSA3BIYHON
TEPMUHOJIOTHEH CIIEIUATLHOCTH, OCHOBaMHU
pedepupoBaHus " AHHOTHPOBAHUS
JUTEPATYPHI IO CIEIHAITBHOCTH

MexKynbTypHOE
B3aMMOJICHCTBHE

YK-5. Crniocoben
BOCIIPUHUMATDH
MCXKKYJIbTYPHOC
pazHooOpasue
obmecTBa B
COIMAITLHO-
HUCTOPUYCCKOM,
ITHUYCCKOM u
¢dunocodcrom
KOHTCKCTax

VYK-5.1. 3HaeT OCHOBHbBIE 3aKOHOMEPHOCTHU
HUCTOPHUYECKOTO porecca U JTansl
ucropuyeckoro pazpurus Poccuu

YK-5.2. 3HaeT  JTHO-KYJIbTYpHBIE U
COLMATBHO-TIOJIUTHYECKHE MIPOIIECCHI
CTaHOBJICHUS pOCCUICKOM
rOCY/IapCTBEHHOCTH

VYK-5.3. 3naer mecro u posnb Poccuu B
HUCTOPHH YEJIOBEYECTBA W B COBPEMEHHOM
MUpe

VK-5.4. 3HaeT OCHOBHBIE Dpa3ieibl U
HarpaBJieHus ¢uaocoduu, a Tak’Ke METOJIBI U
npuemsl GpuI0coCKOro aHaauza npooiem
VK-5.5. 3Haer HpaBCTBEHHBIC IICHHOCTH,
MPEJCTAaBICHUS O COBEPIICHHOM 4YeJOBEKE B
Pa3IMYHBIX KYJIbTypax

VK-5.6. YMeeT OCMBICIMBATh COLMAIBLHO-
MOJIMTHYECKHE  TPOIECCHl,  COOBITUS |
sBreHust B Poccun m MupoBoM cooOriecTse B
170 TMHAMUKE " B3aMMOCBSI3H,
PYKOBOJICTBYSICh ~ TPUHIUIIAMHA  HAy4YHOU
00OBEKTHBHOCTH U HICTOPU3MA

VYK-5.7. YmMmeer (dbopMupoBaTth u
apryMEHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3UIMIO IO  Pa3iIUYHBIM  IpoOIeMaM

HCTOpUU
VYK-5.8. YMeer noHMmaTh M aHaJIU3MpPOBATh
MHUPOBO33PEHUYECKHUE, COLIMaJIbHbIE U

UHIUBUAYyaJIbHbIE MTPOOJIEMbl COBPEMEHHOM
KUZHU-

YK-5.9. ¥YMeer rpaMOTHO BECTH JHUCKYCCHIO,
apryMEeHTUPOBAHHO OTCTauBaTh CBOIO
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MO3ULHUI0 1O 3HAaYUMBIM  (UIOCOPCKUM
nmpobsieMaM COBPEMEHHOW KH3HH, OMHUPASICh
Ha HapaOOTaHHBIM B ucTOpUM Quiocodun
MaTepuan

YK-5.10. YmMmeer KOHCTPYKTUBHO
B3aUMOJICHCTBOBaTh C JIIOJbMU C Y4YETOM
aHaJIM3a UX COLMOKYIbTYPHBIX 0COOEHHOCTEN
B LeJsIX YCIEIIHOTO BBITIOJTHEHUS
npodecCHOHANBHBIX 3a71a9

VYK-5.11. Bnaneer mpencraBieHusiMU 00
UCTOPHHU Kak Hayke, OCHOBaMU
HCTOPHYECKOTO MBIIUICHUS

VK-5.12. Bnageer mpexacraBieHusIMU 00
OCHOBHBIX 3Talax B UCTOPHH YEIOBEYECTBA U
UX XPOHOJIOTUU

VK-5.13. Bnageer HaBbIKamMu
HUCTOPHYECKUX UCTOYHHUKOB
VYK-5.14. Bnageer HaBbikamu Quiocopckoit
KyJIbTYphl  JUISI  BBIPAOOTKH  CHCTEMHOTO
1L[EJIOCTHOTO B3IJIsJa HAa JIEHCTBUTEIIPHOCTD

aHajJIn3a

Camoopranmzanus u
camopasButue ( B T.U.
3I0POBHECOEPEIKCHHE)

VK-6. CnocobeH
YIPaBIATH CBOUM
BpEMEHEM,

BBbI CTp anBaTb nu
peanu30BbIBATH
TPACKTOPHUIO
CaMOPa3BHUTHS Ha
OCHOBEC HpI/IHIII/IHOB

o0Opa3zoBaHus B
TEeYEeHUE BCEU KU3HU

VK-6.1. 3Haer couuasbHO-ICUXOJIOTHYECKUE
TEXHOJIOTUHU PA3BUTHUS U CAMOPA3BUTHS
VK-6.2. 3Haer CBOH JINYHOCTHEIC,
CUTYaTHUBHBIC, BPEMEHHBIC U JAPYTHE PECypPCHI
Y MX TIPeAeIIbI

VK-6.3. VYMeer miuaHupoBaTh M pelliaTh
3a/laud COOCTBEHHOIO MPO(ECCHOHANIBHOTO U
JMYHOCTHOTO Pa3BUTHS

VK-6.4. VYmeer KpUTHYECKH OLIEHUBATh
3¢ (HEKTUBHOCTh HCIIOIB30BAaHUSI BPEMEHH U
Opyrux pecypcos npu peleHnH
MIOCTABJIEHHBIX 3aJ1a4

VK-6.5. Bmameer mnpuemamMu — aHaim3a

COOCTBEHHBIX JEMCTBUIM TMpH YHpaBIECHUU
KOJUUIEKTUBOM H IIPU CaMOOPTraHU3allux
YK-6.6. Bnageer MIPEI0CTaBICHHBIMU
BO3MOXHOCTSIMU JJIi TIPUOOpPETEHUs] HOBBIX
3HaHUM U HaBBIKOB-

VK-7. CnocobeH
IO IJIEP)KUBATH
JIOJKHBIA
buzmyeckon
I10ITOTOBJIEHHOCTH
JUIS obecreucHus
IMOJIHOIICHHOM
COITMAIBHON U
npoecCuoHAIBHOM
JIEATEILHOCTH

YPOBEHD

VYK-7.1. 3HaeT poJsib 1 3HaYeHHE (PU3MUECKON
KYJIBTYPBl B JKH3HH 4YEJIOBEKa M OOINECTBa;
BHJIBI (U3HUYECKUX YIPAKHCHHHA, HAYIHO-
MIPAKTUICCKHE

OCHOBBI (DM3UYECKON KYJIBTYPHI U 3JI0POBOTO
o0paza Xu3Hu

VYK-7.2. YMeer mnoanepxuBaTh JIOJKHBIN
YPOBEHb (HPM3NYECKOH MOITOTOBICHHOCTH JIJIS
obOecrieueHUsT TOJTHOIICHHOM COIMAIBbHON |
podeCcCHOHANTBHOM IEATETLHOCTH

VYK-7.3.  VYmeer WCHOJIB30BaTh  OCHOBBI
GU3NYEeCKON KyIbTYpBl Ui OCO3HAHHOTO
BBIOOpA 3710pOBbECOEPETAONINX TEXHOJIOTHUI
C YY4ETOM BHENIHUX M BHYTPCHHHUX YCIIOBUU
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peaM3anuu
JESITCIILHOCTH
VYK-7.4. Bnageer cpeAcTBaMH M METOJaMU
YKpEIIEHUs 310POBB4, ¢buznueckoro
CaMOCOBCP-ILICHCTBOBAHUSA; JOJI’)KHBIM
ypOBHEM (DU3UIECKOM MOTOTOBICHHOCTH IS
obecrieueHus IIOJHOIIEHHONM COIMAJIBHON U
poheCcCHOHATBHOM NIEATETLHOCTH

poeCCHOHATBHOM

besomnacHocts
KN3HCACATCIBHOCTHU

YK-8Cnocoben
CO3/aBaTh "
MOJICPKUBATH B
MOBCEAHEBHOM KU3HU
" B
poheCcCuOHAITBHOM
NS TETHHOCTH
0e30MacHbIe YCIOBUS
KUZHEACITSIIBHOCTH
L COXpaHEHUS
MPUPOAHOMN Cpelbl,
obecrieueHus
YCTOMYHMBOTO Pa3BUTHS
oOmiectBa, B  TOM
YHUCJIE TIPU YTPO3€ U

VK-8.1. 3Haer ocHOBHblE TexHOC(hEpHbIE
OTTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKH

VK-8.2. 3naer xapakrep  BO3JEHCTBUS
BpPEAHBIX U ONACHBIX (DAKTOPOB HA YEJIOBEKA U
MIPUPOJIHYIO CPEely, METOAbI 3alUTHl OT HUX

MIPUMEHUTEIIEHO K chepe cBOEH
podeCcCHOHANTBHOM IEATETLHOCTH
VYK-8.3.Ymeer oOecneunBath 0Oe30mMacHbIC

u/unmu  kKoM(QopTHBIE yCIOBHS Tpyda Ha
paboyeM MecTe, B TOM 4YHCJE C I[OMOIIbIO
CPEICTB 3alIUThI

VK-8.4. VYmeer BBIBIATH U YCTPaHATh
npoOieMbl, CBSI3aHHbIE C HapyLIEHUSMU
TEXHUKM O€30MacHOCTH Ha paboyeM MecTe
MIPUMEHUTEIIEHO K chepe cBOEH
poeCcCHOHANTBHOM JIEATETLHOCTH

VK-8.5. YmMmeer ocymiecTBisTh IEWUCTBUS IO
MIPEAOTBPALLECHUIO YPE3BbIYANHBIX CUTYALUI

VK-8.6. Bmageer 3akoHOJATENbHBIMH U
HOPMAaTUBHO-NIPAaBOBBIMU aKTaMH B OOiacTu
0€30MacCHOCTH U OXPaHbl OKPYKAIOILIEH CpeJibl

BO3HUKHOBEHHH YK-8.7. Bnaneer criocobaMu u
Ype3BhIYAHHBIX TEXHOJIOTHUSMHU 3alllUTBI B YPE3BBIYAMHBIX
CUTYyalldii W BOCHHBIX | CUTYAIlUSAX U B YCIIOBHUSX BOCHHOTO BPEMCHH
KOH(JIMKTOB VYK-8.8.Bnaneer MOHSATUHHO-
TEPMHUHOJIOTUYCCKIM aIaparoM B 00JacTH
0€301acHOCTH
VYK-8.9.Bnaneer HaBbIKaMU panuoOHAIM3aLUN
podecCHOHAIBEHON JISATEIIBHOCTH C IEIBI0
obecrieueHuss 0€30MaCHOCTH W 3aIIUTHI
OKpY’Karollen cpeibl
VYK-9.1. 3naer u moHMMaeT OCOOEHHOCTH
TTOBEICHHUS YJICHOB KOJUICKTHBA c
YK-9. CriocoGeH | orpaHUYEHHUSIMH 110 3J0POBBIO
ucnoap3oBath 0azosbie | YK-9.2.  VYmeer B3aumoneicTBoBaTh ¢
Wukimo3uBHas TePEKTOIOTHUCCKUE YJICHaMH KOJUICKTHBA C OTPAHUYCHHUSAMH TI0
KOMITETEHTHOCTh 3HAHHUS B COLHMAJILHOM | 3JI0POBBIO
u mnpodeccuonanbHoi | YK-9.3.  Brageer npuemamu — aHanuza

chepax

COOCTBEHHBIX JEHUCTBUM TpU OOILIEHUU C
YJIeHaMU KOJUIEKTHBA C OrPAHUYEHUSIMHU IIO
3JI0POBBIO -

DKOHOMUYECKAS

(uHaHCOBas

YVK-10.
HpI/IHI/IM aTb
000CHOBAHHBIE

Crocoben

VK-10.1.3naer
KyIbTYpbl, B
rPaMOTHOCTH

OCHOBEI  DKOHOMHYECKOU
TOM 4uciae (PUHAHCOBOU
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TPaMOTHOCTH SKOHOMUWYECKHUE VYK-10.2. YMmeer ucnonp30BaTh 3HaAHUS OCHOB
pElICHUs B Pa3IMYHbIX | SKOHOMUKU IPU MPUHATHH OOOCHOBAHHBIX
obrnactsx pelieHui B Pa3IMYHBIX obmactsx
AKU3ZHEJCSITEIbHOCTH NeSITEIbHOCTH

VYK-10.3. Bnageer HaBblkaMu  BbIOOpa
SKOHOMHMYECKH OOOCHOBAaHHBIX pELIECHUN B
Pa3IMYHbIX 00JACTIX KUZHEACSITEIbHOCTH
YK-11.1 3Haer IIPaBOBBIE HOPMBI,
OpPMHUPYIOLIHE HETEPIUMOE OTHOUICHHE K
YR-11, Crocoten I%)Op lilﬁ(())HHOM HOBpe)IeHI/IIO
¢dbopmupoBaTh ppyHt Y
VYK-11.2. ¥YMeer peann3oBbIBaTh HETEPIIIMOE
I'paxxnanckas HETEPIIUMOE
OTHOIIEHHE K KOPPYNLHMOHHOMY IOBEICHUIO

MO3ULUS OTHOIIIEHHE K

KOPPYIIHOHHOM B pa3jIM4YHBIX cepax AesTeIbHOCTU
i Y VYK-11.3. Brageer metogamu popMupoBaHus
MTOBE/ICHUIO

HETEPIIUMOTO OTHOUIEHHUS K
KOPPYNIIMOHHOMY MOBEJEHUIO

4.2 Oo6menpodeccuoHalbHble KOMIETEHUMH BBIMYCKHUKOB M HMHIUKATOPbI HX

JOCTHKEHHUS
HaumenoBanune
Konx 1 HaumeHnoBanue Koa n HammMeHOBaHHE UHANKATOPA
KaTteropuu (Tpymibl)
OIIK noctmwkenus OIIK
OIIK
OIIK-1.1 3HaeTr TeOpeTHYECKHE OCHOBBI
o011el 1 HEOPraHUYECKOW XUMHUH U TIOHUMAET
MPUHIIUTIBI CTPOEHUS BEIIECTBA M MPOTCKAHUS
XUMHUYECKUX MPOIIECCOB;
OIIK-1.2. 3gaer OCHOBBI KiIaccuUKaLIUA
OIIK-1. Crocoben .
HEVIATE OpraHUYECKHUX COEIMHEHHH, CTpOCHHE,
aHZJ:I/IEII/I’ OBATE crocoObI TIOJIYYCHHUSI U XUMHYECKHE CBOWMCTBA
I/ICHOJ'IB?,EBaTB ’ Pa3IUYHBIX KJIACCOB OpraHUYECKHUX
MEXAHI3MEL COEIUHEHNH, OCHOBHBIE MEXaHU3MBI
XHMHYECKHX PeaKwiii MPOTEKAHUSI OPTAHUYECKUX PEaKIIN;
I OHCXOMHME B’ OIIK-1.3. 3Haer OCHOBHEIE 3aKOHBI U
TSXHOJ'IOFI/IT-IGCKI/IX COOTHONIEHUS ¢buznyeckoit XUMUU
S (XuMHYECKOM TEPMOIMHAMUKH,
FCTeCTBOHHO OE aromeM  MHDE ANEKTPOXUMHUH, XAMHYECKON KUHETHUKH,
26 P& | ocroBer (ha30BbIX paBHOBECHM U IEPEXOJIOB),
Hay4Hasi IOJATOTOBKA | OCHOBBIBASICh Ha
SHAHISX O  CTPOCHIHI crocoObl WX TPUMEHEHHUS Ui PelIeHUs
BelecTBa HpH ore TEOPETUYCCKUX W TPHUKIAJHBIX 3a7a4, POJb
XHMHHCCI:OP'I CE}BEI u (U3UYECKON XHMHUU KaK TEOPETUYECKOTO
O dbyngamenTa COBPEMEHHO XUMHHA u
CIIACCOR p MPOLECCOB XUMUYECKOUN TEXHOJIOTHU;
CUMIIECKIX OIIK-1.4. 3Haer OCHOBHEIE 3aKOHBI U
COOTHOIIIEHNSA TEPMOANHAMUKH
DJIEMEHTOB,

COCAMHCHHUM, BEIISCTB
Y MaTepuaioB

MMOBEPXHOCTHBIX SIBJICHUW, OCHOBHBIE CBOMCTBA
JUCIIEPCHBIX ~ CHUCTEM, OCHOBHBIC METO/IBI
WCCIICIOBAHUSL TTOBEPXHOCTHBIX SIBJICHHA U
JMCTICPCHBIX CHCTEM;

OIIK-1.5 VYmeer BBINOIHSATH
XHUMHYECKUEC OTICPaIlNN;
OIIK-1.6 YMeer HCIIOJIB30BaTh XUMHYECKHUE

OCHOBHBIC
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3aKOHBI, CIIPaBOYHbIE JAaHHBIE u
KOJIMYECTBEHHBIE COOTHOUIEHUS
OpraHMYECKUX pEareHTOB B OPraHUYecKuX
peakuusx s peuieHus npodecCHOHATBHBIX
3azay;

OIIK-1.7 VYmeer mnporHo3upoBaTh BIHUSHHE
pa3auuHbIX  (QAKTOPOB  HAa  XUMHMUYECKOE
paBHOBecue, Ha (pa30BO€ paBHOBECHE, Ha
paBHOBECHE B PpacTBOpPax 3JIEKTPOJIMTOB, Ha
MTOTEHITHAT JJIEKTPOJIOB u /C
raJlbBAHMYECKUX AJIEMEHTOB, HAa HalpaBlieHHE
U CKOPOCTbh XUMUYECKHX peaKluii; COCTaBIISTh
KMHETUYECKUE YpaBHEHHS JJIsi KUHETUYECKH
IIPOCTBIX peaxuui, KJ1acCU(PUIIUPOBATH
AJIEKTPOJBI U DJIEKTPOXMMHUYECKUE LEeNH,
II0JIb30BATHCS. CIIPABOYHOM JIMTEPATYpOH IIO
(hUBUYECKON XUMUU;

OIIK-1.8 VYmeer mnpoBOAUTH pacyeThl ¢
HCIOJIb30BAHUEM OCHOBHBIX COOTHOLIEHUI
TEPMOJIMHAMUKU TMOBEPXHOCTHBIX SBJICHUN U
pacueTsl OCHOBHBIX XapaKTEePUCTUK
JMCTIEPCHBIX CHCTEM;

OIIK-1.9 BnageeT TeopeTHYECKUMH METOIAMH
ONMCAHUSA CBOWCTB TMPOCTBIX M CIOKHBIX
BEIIECTB HAa OCHOBE 3JIEKTPOHHOI'O CTPOCHHS
UX aTOMOB M moJiokeHus: B Ilepuoamueckoit
cUCTEME XUMHYECKUX JJIEMEHTOB,
AKCHEPUMEHTAIbHBIMU METOaMHU
onpezeneHuss (QU3NYECKUX M XUMHUYECKHX
CBOMCTB HEOPraHUYECKUX COCIUHEHUI.
OIIK-1.10. Bmanmeer »sKcnepUMEHTaIbHBIMU
METO/IaMU OPraHUYECKOT0 CHHTE3a, METOJaMU
OUYHCTKH, ONIpPENENCHUS (PUINKO-XUMUYECKUX
CBOWCTB U
YCTaHOBJICHUS
COEIMHEHUH
OIIK-1.11. Bnaneer HaBbIKAMH IPOBEACHUS
TUTIOBBIX (PU3MKO-XUMUUYECKHX HCCIICIOBAHUI
M HaBbIKAMU PEIICHUS THUIOBBIX 3a/Ja4 B
o0yacTu XMMHYECKON

TEPMOJIMHAMUKH, (a30BbIX paBHOBECUN U
(ha3oBbIX [IEpPEX0/I0B, NEKTPOXUMHUH,
XUMUYECKON KHHETUKU

CTPYKTYpbl ~ OpPraHUYECKUX

[IpodeccnonanpHas
METOIOJIOTHSI

OIlIK-2. Crniocoben
WCTIOJIH30BAaTh
MaTeMaTU9YECKHe,
¢uznueckue, QU3UKO-
XAUMUYECKHE,
XAMUYECKAE  METObI
UL pemieHus  3amad
npoecCuoHAITBHOU
JESTEIbHOCTH

OIIK-2.1. 3naer ocHOBBI qU(pdepeHInaIbHOTO
u MHTETPaJIbHOTO HCYHCIIEHUS,
mupdepeHurnanbHbIX  YPaBHEHHH,  TEOPUU
BEPOSATHOCTEN U MATEMATUYECKON CTATUCTUKH
OIIK-2.2. 3naer maTeMaTU4yecKUE TEOPUU H
METO/Ibl, JIe)KAIlMe B OCHOBE MaTeMaTHUYECKUX

Moaelen
OIIK-2.3. 3Haer TEXHUYECKHUE u
IPOrpaMMHEBIE CpeIICTBa peayiM3anuu
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WHPOPMAIIMOHHBIX ~ TEXHOJOTHHA,  OCHOBBI
paboTHl B JIOKAIBHBIX M TJIO0ATBHBIX CETSX,
TUTIOBBIE  YHCJICHHBIE  METOABI  PEHICHUS
MaTeMaTHYEeCKUX 3aJad W aJrOPUTMBl HX
peanuzanuu

OIIK-2.4. 3maer  (¢u3HYECKHE  OCHOBBI
MEXaHUKH, (U3MKKM KoJiebaHM U  BOJIH,
AJIEKTpUYECTBa u MarHeTns3ma,
AIIEKTPOAMHAMUKH, CTATUCTHYECKON (PU3UKH U
TEPMOJAMHAMUKH, KBAHTOBOW (DU3UKU
OIIK-2.5. YMmeer npoBOAUTH aHAIU3 PYHKIIMIA,

pemiaTh OCHOBHBIC 3a/1auun TEOPUH
BEPOSTHOCTH M MATEMAaTHYECKOW CTATHUCTHUKH,
pemiaTh ypaBHEHUS u CHUCTEMBI
muddepeHnnanTbHBIX YpaBHEHUU

MPUMEHUTEIIFHO K peajbHBIM IpoIeccam,
MNPUMCHATbL MATCMAaTHYCCKHUEC MCETOJAbI IIpHU
PELIEeHUH TUIIOBBIX MPO(ECCUOHATBHBIX 3a/1a4
OIIK-2.6. VYwmeer paboTatb B KauecTBe
MOJIL30BATENSl MEPCOHATBLHOTO KOMITBIOTEpA,
HUCITIOJIL30BATH YUCJICHHBIC METOAbI JJIA

peleHus MaTeMaTUYECKUX 3az1ad,
HCIOJIb30BaTh SI3BIKU u CHCTEMBI
MPOrpaMMHUPOBAHUSA JUIst peleHus

npodeccroHalIbHBIX 3a1a4

OIIK-2.7. YMeer pemiaTh THIIOBBIC 3aayH,
CBSI3aHHBIE C OCHOBHBIMH pa3zzeiiaMu (pU3HKH,
UCIO0JIb30BaTh  (DU3HYECKHUE 3aKOHbl  IpHU
aHaIM3e " peleHnn mpoOem
npodeCcCHOHANTBHOM IEATETLHOCTH

OIIK-2.8. YmeeT uCMoJb30BaTh XUMUUYECKHE
3aKOHBI, TEPMOJMHAMUYECKUE CIIPABOYHBIE
JAHHbIE U KOJINYECTBEHHbIE COOTHOLICHUS
oOumieili ¥  HEOPraHMYEeCKOW XUMHU  JUIS
pelieHus npoQeccuoHaIbHbIX 3a1a4

OIIK-2.9. Brnageer OCHOBaMH
(GyHIaMEHTaIbHBIX MaTeMAaTUYECKUX TEOPHid
" HaBbIKaMU HCIIOJIb30BAHUS
MaTeMaTUYeCKOro  ammapara;  MeToJamMu
CTaTUCTUYECKOI 00paboTKN HHPOpMAIUU
OIIK-2.10. Bnameer wmerogamMu IOUCKa H
obmena wuHpopManuendr B TJIOOATBHBIX W
JIOKaJIbHBIX KOMIIBIOTEPHBIX ceTsIX,
TEXHUYECKUMHU U IPOTPaMMHBIMU CPEJCTBAMU
3amuTel  UHGOpManuu npu  paboTe C
KOMIIBIOTEPHBIMU ~ CHUCTEMaMH,  BKJIIOYas
[IpUEMbl aHTUBUPYCHOM 3aLIUTHI

OIIK-2.11. Bnaneer MerojaMu HpOBEACHUS
¢buznueckux U3MEpEeHuH, METOJAaMHU
KOPPEKTHOM OLIEHKM TOTPEIIHOCTEed IIpHU
IpoBeJIEHUH (U3UYECKOT0 dKCIIEPUMEHTA

Apanraius K

OIIK-3.Crnocoben

OIIK-3.1. 3HaeT OCHOBbI  POCCHICKOM
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IMPOU3BOJACTBCHHBIM

YCIIOBUSIM

OCYUIECTBIIATH

pohecCHOHATBHYIO

JIEATEIbHOCTD
Y4EeTOM
3aKOHOJIaTEJILCTBA
Poccuiickoit
Oenepaunu, B
quclie B 00J1acTu
3KOHOMHKHA
9KOJIOTUH

TOM

IIPaBOBOM CUCTEMBI u POCCUICKOTO
3aKOHOJATEIbCTBA, IPABOBbIE U HPABCTBEHHO-

THYECKUE HOPMBI B chepe
podeCcCHOHANTBHOM IEATETLHOCTH
OIIK-3.2. 3HaeT  MpaBOBBIE HOPMBI,

pEeryaupyIoIie OTHOIICHHE 4YelloBeKa K
9eJI0BEKY, OOIECTBY, OKpYKaroIIeH cpene
OIIK-3.3. 3HaeT 0CHOBBI AIMUHUCTPATUBHOTIO,
TPYAOBOTO H TPAKIAHCKOTO 3aKOHOIATEIbCTBA
OIIK-3.4. 3Haer OCHOBHBIE KaTeropuu H
3aKOHBI SKOHOMHUKH

OIIK-3.5. 3Haer OCHOBBI 3KOHOMHUYECKOMH
NEATENbHOCTH MPEANPHUSITHS, €T0 CTPYKTYPY H
oTpacieBylo cnenuduky; Kiaccupukanuio
MPEIPUSATHHA 1O TPABOBOMY CTaTyCy
OIIK-3.6. 3Haer moka3aTelld HCIOJIb30BAHUS
MIPOU3BOICTBEHHBIX pecypcoB u
3¢ (GEKTUBHOCTHU ACATEIbHOCTU IPEIIPUSITUS
OIIK-3.7. 3Haer  coAepKaHWE  JTaIoOB
pa3pabOTKU OMEpaTHUBHBIX IUIAHOB pPabOTHI
MIEPBUYHBIX MIPOU3BOJICTBEHHBIX
MOJIpa3IeJICHU I

OIIK-3.8. 3naer (akTophl, OMPEACTSAIONINE
YCTOWYMBOCTh OMOC]Ephl, XapaKTEPUCTUKH
BO3pacTaHMsI aHTPOTIOTCHHOTO BO3JICHCTBUS HA
MIPUPOTY, TI00aTbHBIE TTPOOIEMBI SKOJIOTHH U
010)20500020013§ paMoOHATHLHOTO
MPUPOJIOTIONF30BAHMS, METOJBl  CHIDKEHUS
X035MUCTBEHHOTO BO3ACHCTBUA Ha Ouocdepy,
OpraHu3allMOHHBIE W TIPABOBBIE CPEICTBA
OXpaHbl ~ OKpYXAloIIeHd Cpeabl, CHOCOOBI
TOCTH)KEHUS] YCTOHYHUBOTO Pa3BUTHUS

OIIK-3.9. YMmeeT ucnoap30BaTh U COCTABIISThH
TOKYMEHTBI MIPaBOBOTO Xapakrepa,
OTHOCSIIITUECS K poecCHOHATEHOU
JEATeNbHOCTH, IPEANPUHUMATH

HEOOXOJMMBIE MEphl K  BOCCTAHOBIICHUIO
HapYIIECHHBIX TIPaB

OIIK-3.10. Ymeer peanu30BbIBaTH IpaBa U
CBOOOJBI  yelOBEKa W  TIpakJaHWHA B
pa3UYHBIX cepax KUZHEACATEIHHOCTH
OIIK-3.11. VYmeer wuCHoib30BaTh 3HAHUSA
OCHOB HKOHOMHKH npu pelIcHAH
MIPOM3BOICTBEHHBIX 3a7a4

OIIK-3.12. VYmeeT oCymEeCTBIATh B 0O0IIEM
BHUJIC OIICHKY aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha
OKPYXAIOIIYI0 Cpeay C YY4eTOM CHelupuKu

MIPUPOJTHO-
KIINMMAaTHYCCKHUX YCHOBHﬁ
OIIK-3.13. VYMmeer HUCIIOIB30BaTh

HOPMAaTUBHO-TIPABOBBIE AaKTBI IMpU pPadOTE C
9KOJIOTHYECKOM TOKYMEHTauuen

19




OI1K-3.14. Bnaneer OCHOBaMM
XO3SCTBEHHOTO U YKOJIOTHYECKOTO TIpaBa

OIIK-3.15. VYmeer mnpoBOAUTH TEXHUKO-
HKOHOMHUYECKU I aHau3 WH)KEHEPHBIX
peleHni

OIIK-3.16 Bnanmeer wmetomamu pa3pabOTKH
MIPOU3BOJICTBEHHBIX MPOTPaMM U IIJIAHOBBIX
3aJJaHUN IS TIEPBUYHBIX IPOM3BOJCTBEHHBIX
MOJIpa3ieICHU I

OIIK-3.17. Bmnageer HaBblkaMH BbIOOpA
HSKOHOMHUYECKH OOOCHOBAaHHBIX pEIICHUH C
YUETOM UMEIOIINXCSl OTPAHUICHU I

OIIK-3.18. Bmageer Meromamu  BbIOOpa
palMOHAIBHOTO croco0a CHIKEHUSA
BO3JICHICTBHUS HA OKPY)KAIOIIYIO CPEy
OIlK-4.1. 3naer u coOmOJaeT HOPMBI
nH(OPMaALMOHHON 0€3011acHOCTH B
OIIK-4. Crniocoben popman .
podeCcCHOHANTBHOM IEATETLHOCTH
MOHUMATh  TPUHITUITBI
OIIK-4.2. YMeer peliaTh MHKEHEPHO-
paboThl COBPEMEHHBIX
TEXHUYECKUE 331a4H U 33]]a91
MH(OPMALIMOHHBIX o
o BBIUMCIIATEIIEHOW MAaTEMaTHKH C
TEXHOJIOTUH "

HUCIIOJIB30BATh HUX HJIA
pelIeHus 3a1a4
npoecCuoHAIBHOM
JESITCITLHOCTH

MPUMEHEHHEM COBPEMEHHBIX IMPOTPAMMHBIX
KOMIUIEKCOB H SI3BIKOB IPOTPaMMHUPOBAHUS
OIIK-4.3. Bnageer COBPEMEHHBIMU
WHOOPMAIIMOHHBIMH ~ TEXHOJIOTHUSIMH  TIPH
coope, aHaimmze, oOpabOTKE W TPEICTABICHUH
uHdopmanuu
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4.3 HpO(l)eCCI/IOHa.]'II)HI)Ie KOMIICTCHIUU BBINMYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUSA

OcHoBaHue
3anaga OOBeKT uiu .
. Konn Konx 1 HanmeHoBaHue (mpodeccronanbHbIN
npodeccuoHanbHONH | 00JIaCTh
eSTENBHOCTH SHAHS "HauMmenosaHue 11K nHAuKatopa goctmkenus 11K CTaHJapT, aHAJIU3 ONBITA)
O060011eHHbIE TPYIOBBIE (HYHKIIUU
J1s1 Bcero HanpasJIeHUs
Hay4Ho-uccienoBare/ibCKuil THII 32124 MPO(ECCHOHAILHOM 1eATeJIbHOCTH
Beinonnenue XHUMHYECKOE, I1K-2. Cnocoben I1K-2.1. 3HaeT ocHOBHBIE AnHanus TpeboBaHMI K
(byHIAMEHTABHBIX U | XUMHKO- OCYILECTBIISATh METO/1bI U IIPUEMBI npoheccHOHATBFHBIM KOMITETSHIIHSM,
MPUKIAIHBIX paboT TEXHOJIOTUYECKOE SKCIEpPUMEHTaJIbHbIE | TPOOOOTOOpPA U MIPEIbABISEMBIM K BBIITYCKHUKAM
IIOMCKOBOTO, IIPOU3BOJICTBO UCCIIEIOBAHUS U pOOONOATOTOBKH HaIpaBJIEHUS IOJATOTOBKU Ha PhIHKE
TEOPETUYECKOTO U UCHBITaHUS IO aHAJIN3UPYEMbBIX 0OBEKTOB, TpyZaa, 000011eHnEe 3apyOeKHOTO OMIbITA,
SKCHEPUMEHTAIbHOTO | - CKBO3HBIE BUIbI 3aJJaHHOM METO/IMKE, | METO/bI pa3/IeJIeHus U IIPOBEJICHUS] KOHCYJIbTALlUM C BEAYIIUMHU
Xapakrepa ¢ Lelblo npo(hecCHOHATFHON | TIPOBOJUTH KOHLIEHTPUPOBaHMsI BELLIECTB paboTomarensiMu, 00beANHEHUSIMH
OIpEAEICHUS JEATEIIbHOCTH B HAOJIOJICHUS U [TIK-2.2. YmeeT npoBOAUTH paboToateneii oTpaciiv, B KOTOPOH
TEXHUYECKUX IPOMBIIUICHHOCTH | U3MEPEHHS C YIETOM | 1abOpaTOPHBIC HCCIIE0BAHMUs, | BOCTPEOOBAHBI BHIITYCKHUKU B PAMKax
XapaKTEPUCTUK (B chepe TpeOOBaHUI TEXHUKU | 3aMepbl U aHAJIN3BI HaIpaBJIEHUS NIOJITOTOBKH.
HOBOW TE€XHUKH, a OpraHu3anuu 1 0€30MacHOCTH, 0TOOpaHHBIX IPOO
TaKKe KOMIUIEKCa MIPOBEACHUS oOpabaTeIBaTh U [1K-2.3. Bnajeetr HaBbIKAMU [TpodeccronanbHbI cTaHIApT
pa60T 110 pa3pa60TKe HAay4YHO- HHTCPHIPECTUPOBATH pa6OTBI Ha aHAJIUTUYECKOM «CHCHI/IaJII/ICT 10 HAYYHO-
TEXHOJIOTUYECKOU UCCIIEOBATENBCKUX | DKCIIEPUMEHTANIBHBIE | 00OPYJOBAHUM M IIPABUIAMH UCCIIEI0BATENbCKUM U OTIBITHO-
JOKYMEHTaluu U OTIBITHO- JTaHHbIE €ro KCILUTyaTaluu KOHCTPYKTOPCKHUM pa3zpaboTKam»,
KOHCTPYKTOPCKHX YTBEPKIACHHBIN IpUKa3oM MuHuCTEpCTBa

paboT B obiactu
XUMHYECCKOT'O "
XHUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

TpyJla ¥ COMaIbHON 3amuThl Poccuiickon
O®enepanun ot 04.03.2014 No 121 1,
Oo6o06uienHas TpynoBas GyHKIUs

A. IlpoBeneHue HaydHo-
HCCIIEI0BATENILCKUX U OIBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK 110
OTJENEHBIM Pa3JieliaM TEMBI.

A/02.5. OcyiecTBIeHUE BBITOJHEHUS
HKCTIEPUMEHTOB M 0(OPMIICHHSI
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PE3yJIbTaTOB UCCIIEIOBAHUI U pa3paboToK.
(ypoBeHb kBasIM(pUKauu — 35).

Brimosnnenue
(byHIaMEHTATBHBIX U
MPUKIAIHBIX paboT
MTOUCKOBOTO,
TEOPETUIECKOTO U
AKCIIEPUMEHTATHHOTO
XapakrTepa ¢ [eJbio
oTIpeIeIICHUS
TEXHUYECKUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
Tak)Ke KOMIUIeKca
paboT o pa3paboTke
TEXHOJOTUYECKOU
JTOKYMEHTAIUU

XUMHUIECKoe,
XUMHUKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

- CKBO3HBIE BUIEI
npodeccrnoHaIBHO T
JIeATEIIbHOCTH B
MPOMBIIIICHHOCTH
(B cepe
OpraHu3aIuy 1
MIPOBECHUS
Hay4HO-
UCCIIEIOBATEILCKUX
Y OTBITHO-
KOHCTPYKTOPCKHX
pabot B obOmactu
XUMHUYECKOTO U
XUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

IIK-3. Cnocoben
MOJEITUPOBATH
SHEpro- u
pecypcocOeperarorniue
MIPOIIECCHI B
HpOMBIIHJICHHOCTI/I

IIK-3.1. 3naeT MeToabI
UJeHTU(DUKAITIN
MaTeMaTHYECKUX OTHUCAHUI
SHEpro- u
pecypcocOeperarommnx
MIPOIIECCOB HA OCHOBE
AKCMEPUMEHTATHHBIX TAHHBIX
U METOJIBI UX ONTHMHU3AIAH C
MPUMEHEHHEM dMITUPUICCKIX
U/ PU3UKO-XUMUYIECKUX
MoJIelei

[1K-3.2. YMmeeT npuMeHsITh
METO/Ibl BEIYMCITUTEIHHON
MaTeMaTUKHU U
MaTeMaTH4eCKOH CTaTUCTUKU
IUTSL pEIIeHNUs 33/1a4 pacueTa,
MOJICTTUPOBAHUS U
OTITUMU3AINH PHEPTO- U
pecypcocOeperaromux
IPOIECCOB

[1K-3.2. Bnaneer nakeTom
MIPUKJIATHBIX TIPOTPAMM JIJIst
00paboTKH pe3yIbTaToOB
AKCIIEPUMEHTOB, H
MOJICIIUPOBAHMS,
UJCHTU(PUKAIIIYI U
ONTUMH3AIHNHA DHEPTo- U
pecypcocOeperarmux
IPOIIECCOB

AnHanus TpeboBaHM K
poheCCHOHATLHBIM KOMITETCHITHSIM,
MPEIBSBIAEMBIM K BBITYCKHUKAM
HaTpaBJICHUS TOJArOTOBKU Ha PHIHKE
Tpyaa, 0000IIeHHEe 3apyOeKHOTO OTIBITA,
MPOBEICHUS KOHCYJIBTAIIUHN ¢ BEIYIIIUMU
paboTonaTensimMu, 00beIMHCHUSIMH
paboToaTeneii oTpaciiv, B KOTOPOH
BOCTpeOOBaHbI BHIMTYCKHUKU B paMKax
HaTpaBJICHUS TOJATOTOBKU

[TpodeccronanbHbI cTaHIAPT
«CrenuanucT no Hay4Ho-
UCCIIEIOBATENbCKUM U OTIBITHO-
KOHCTPYKTOPCKHUM pa3zpaboTKam»,
YTBEPKACHHBIN NTpUKa3oM MuHucrepcrsa
TpyJla ¥ COMaIbHON 3amuThl Poccuiickon
Oenepanun ot 04.03.2014 No 121 #,
Oo6o06uienHas TpynoBas GyHKIUs

A. IlpoBeneHue HaydHO-
HCCIIEIOBATENBCKUX U ONBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK 110
OTJIENbHBIM pa3zesiaM TEMBI.

A/02.5. OcyiecTBIeHUE BBITOJHEHUS
9KCIEPUMEHTOB U 0(popMIIEHUS
pe3yJIbTaTOB MCCIEA0BAHUN U pa3pabOTOK.
(ypoBeHb kBasIM(pUKaLMK — 35).

22



IMpoduas noaroroBku «IIpoTHBOKOPPO3MOHHAS 3ALIMTA MATEPHAJIOB B YHEPro- H pecypcocHeperaiommx npoieccax»

Hay4Ho-uccie1oBare/ibCKUil THII 32124 MPO(eCcCHOHAJILHOM 1eATeJIbHOCTH

Brimosnnenue
(byHIaMEHTATBHBIX U
MPUKIAIHBIX paboT
MTOUCKOBOTO,
TEOPETUIECKOTO U
AKCIIEPUMEHTATHHOTO
XapakTepa ¢ Uebio
oTIpeIeIICHUS
TEXHUYECKUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
Tak)Ke KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJOTUYECKOU
JTOKYMEHTAIU!

- XUMHYECKoe,
XUMHUKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

- CKBO3HBIE BUIEI
npodeccnoHaIBHON
JIeATEIIbHOCTH B
MPOMBIIIICHHOCTH
(B cdepe
OpraHu3aIuy U
MIPOBEACHUS
Hay4HO-
UCCIICIOBATEILCKUX
Y OTBITHO-
KOHCTPYKTOPCKHX
pabot B obOnactu
XUMHUYECKOTO U
XUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

[1IK-4. 'otoB
OCYIIECTBIIATH
Hay4HbIC
MCCIIEIOBAaHUS B
001acTH SHEPro- u
pecypcocOepekeHust

I1IK-4.1. 3naeT MeTo b
MIPOBEICHUS SKCIIEPUMEHTOB U
HaOIroIeHui, 0000IIEHUS U
00paboTKK HAy4IHO-
TEXHUYECKOH MH(pOpMAIHK B
00J1aCTH 3allUTHI
METAUTMYECKUX U
HEMETAJUTMICCKUX MaTePHAIIOB
OT KOPPO3UH

[1IK-4.2. YMmeeT ananu3upoBath
1 0(hOPMIIATH PE3yNIbTaThI
Hay4HO-HUCCIIEA0BATENbCKON
paboThI B 00JIACTH 3aIUTHI
METAJUIMYECKUX U
HEMETAUTNIECKUX MaTepHaJIOB
OT KOPPO3UHU

[1K-4.3. Bnageetr meTogamMu u
Cpe/ICTBaMU TUIAHUPOBAHUS U
MIPOBEICHUS UCCIICIOBAHUM U
pa3paboToK B 00JIACTH 3AIIUTHI
METAJUTMYCCKUX U
HEMETAJUNTMICCKUX MaTePHAIIOB
OT KOPPO3UH

AnHanus TpeboBaHM K
poheCCHOHATLHBIM KOMITETCHITHSIM,
MPEIbSBIAEMBIM K BBITYCKHUKAM
HaTpaBJICHUS TOJrOTOBKU Ha PHIHKE
Tpyna, 00001IeHNE 3apyOeKHOTO OTIBITA,
MPOBEICHUS KOHCYJIBTAIIUI ¢ BEAYIIIUMU
paboTonaTensimMu, 00beIMHCHUSIMH
paboToaTeneii oTpaciiv, B KOTOPOH
BOCTpeOOBaHbI BHIMTYCKHUKU B paMKax
HAIpaBJICHHUS TTOATOTOBKU.

[TpodeccronanbHbIH cTaHIAPT
«CrenuanucT 1o cCUcCTeMaMm 3alllUuTHBIX
MOKPBITUI MOBEPXHOCTH 3/ITaHUI U
COOPYKEHHI OIaCHBIX
IIPOU3BOJICTBEHHBIX O0BEKTOBY,
YTBEPKACHHBIN NTpUKa3oM MuHucrepcrsa
TpyJa ¥ COLMaIbHON 3amuThl Poccuiickon
®enepanun ot 13.10.2014 Ne 709w,
Oo6o06muienHas TpyaoBast QyHKIHS

C. PykoBojicTBO paboTO#l 110 MOATOTOBKE
MTOBEPXHOCTH U HAHECEHUIO CUCTEM
3aIUTHBIX TOKPBITUH.

C /01.5. PykoBoacTBo Opuranoi
CHELMAJIMCTOB 110 TIOJATOTOBKE
MIOBEPXHOCTH U HAHECEHUIO CUCTEM
3aIUTHBIX TOKPBITUH.

(ypoBeHb KBaJIM(pUKALMK — 5)

TexHoaorn4yeckuii THI 32124

npohecCHOHAIBLHOM 1esITeJIbHOCTH

3ammuTa OT KOppOo3uu
METAJUTHIECKIX U

- XuMHuueckoe,
XUMHUKO-

IIK-5. Crioco0Oen
COBEPIICHCTBOBATH

[TK-5.1. 3Haer npoiieccsl,
omnepanuu 1 000pyI0BaHUE,

AnHanus TpeboBaHM K
poheccHOHATFHBIM KOMITETEHIIHSM,
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OETOHHBIX TEXHOJIOTUYECKOE CYIIECTBYIOLINE oOecrieunBaromue coepexeHne | IpeabsBIsSEMbIX K BBITYCKHHKAM
MIOBEPXHOCTEN IIPOU3BOJICTBO TEXHOJIOTUYECKHE MaTepUaIbHBIX U HaIpaBJIEHUS NIOJITOTOBKU Ha PhIHKE
3/1aHuM U IIPOLIECCHI € MO3UIUIN | PHEPreTHUECKUX PECYPCOB Tpyaa, 00o01IeHne 3apy0oesKHOTO OTIBITA,
COOPYKEHHMU - CKBO3HBIE BUIbI cOepexeHus [1K-5.2. Ymeer onpenensrtsb IIPOBEACHUS KOHCYJIbTAUN C BEAYIIUMU
OTaCHBIX npoeCcCHOHATBPHON | MaTepUANbHBIX U TEXHOJIOTHYECKHE MPOLECChl, | paboToaTeNAMH, 00beIMHEHUAMU
IIPOU3BOJICTBEHHBIX | IEATEIBHOCTH B SHEPreTUUECKUX o0opynoBaHue, TEXHUYECKHE paboTtomareneii oTpaciu, B KOTOPOH
00BEKTOB IIPOMBIIIJIEHHOCTH | pECYpCOB Coco0bI, METO/IbI B Ka4eCTBE | BOCTPEOOBAHBI BBIITYCKHUKH B paMKax
(B cepe 3ammTH OT HawIy4qlled J0CTYIHON HaIpaBJIEHUS NIOJITOTOBKH.
KOppO3uHu TEXHOJIOTUU
METAUTMYECKUX U [1K-5.3. Bnageet HaBbIKaMu [TpodeccronanbHbI cTaHIApT
HEMETAITNYECKUX pa3pabOTKU PHEPTo- U «CreunanucT 1o CUCTEMaM 3alUTHBIX
MaTepHuasoB). pecypcocOeperaronux MOKPBITUI MOBEPXHOCTH 3/IaHUI U
MPOIIECCOB 00PabOTKH COOPYKEHUM OTMAaCHBIX
MaTepuasoB IIPOU3BOJICTBEHHBIX O0BEKTOBY,
YTBEPKACHHBIN NTpUKa3oM MuHucrepcrsa
TpyJla ¥ COLMaIbHON 3amuThl Poccuiickon
@enepaunn ot 13.10.2014 Ne 709H,
Oo6o06uienHas TpynoBas GyHKIUs
C. PykoBojicTBO paboTO# 10 MOATOTOBKE
MIOBEPXHOCTH U HAHECEHUIO CUCTEM
3aIUTHBIX TOKPBITUH.
C /01.5. PykoBoacTBO OpHranoi
CHELMAJIMCTOB 110 TIOJATOTOBKE
MIOBEPXHOCTH U HAHECEHUIO CUCTEM
3aIUTHBIX TOKPBITUH.
(ypoBeHb KBaJIM(pUKALMK — 5)
3amura ot - Xumuueckoe, ITK-6. Cnocoben I1IK-6.1. 3naer Teopetnueckue | AHanu3 TpeOOBaHUH K
KOppO3UHu XUMHKO- pa3pabarbIBaTh U OCHOBBI KOPpO3UHU npoheccCHOHATEHBIM KOMITETEHIIHSM,
METaJNINYECKUX U TEXHOJIOTUYECKOE BHEJIPSITH METaJNINYECKUX U MPEIbABISEMBIX K BBITYCKHUKAM
OETOHHBIX IIPOU3BOJICTBO MHHOBAI[MUOHHBIE HEMETAJIMYECKUX MaTEpUAJIOB | HalpaBieHUS MOArOTOBKU Ha PhIHKE
MMOBEPXHOCTEN SHEPro- U [TK-6.2. YMmeeT BBISBISATH Tpyna, 006001IeHNE 3apy0eKHOTO OTbITA,
3/1aHuM U - CKBO3HBIE BUIbI pecypcocOeperammue | mpuYruHbl pa3pyIieHus 1 IIPOBEJICHUS] KOHCYJIbTALlUM C BEAYILIUMHU
COOPYKEHUH npo(hecCHOHATFHON | TEXHOJIOTUYECKHE JIeTpajiallii CBOWCTB paboTomarensiMu, 00beANHEHUSIMH
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OTIAaCHBIX NEATEIIbHOCTH B Mpoiiecchl 00pabOTKK | MaT€PUAIOB M MOKPBITHI paboToaTeneii oTpaciiv, B KOTOPOH
MPOU3BOJICTBEHHBIX | MPOMBIIUIEHHOCTH | MaT€pHAJIOB U [1K-6.3. Bnageetr metogamu BOCTpEOOBaHbBI BHITYCKHUKH B PaMKax
00BEKTOB (B cdepe 3amuUTHI OT | MOBEPXHOCTEH HCCIIEIOBAHUS KOPPO3HOHHBIX | HAIPaBIEHUS IOATOTOBKH.
KOppO3UHU XapaKTEPUCTUK MATEPHAJIOB U
METAJUINYECKUAX U MOKPBITHI [TpodeccronanbHbI cTaHIApT
HEMETAJUTMYECKUX [IK-6.4. 3H26T CLHOCOOLI «CrnenuaiicT Mo CUCTeMaM 3alUTHBIX
MaTepuasos). 3aIUTBI OT KOPPO3HH MTOKPBITUI TOBEPXHOCTH 3JaHUN U
MeTAIIHYECKUX U COOPY)KEHHI OIacHBIX
HEMETA/UIMYECKHUX MaTepuanop | TPOH3BOICTBEHHEIX 00OBEKTOBY,
TTIK-6.5. YMeer BHIOHpaTh YTBEp3K/ICHHbIi MPHKa3oM MHHMCTeECTBaU
OIITHMAJIEHEIE METOE] TpyJla ¥ COIMaIbHOM 3amuThl Poccuiickoii
NPOTHBOKOPPO3HOHHOI ®enepanun ot 13.10.2014 Ne 709w,
SAITHTEL Oo6o06uienHas TpynoBas GyHKIUs
TIK-6.6. BiageeT MeToamn C. PykoBojicTBO paboTO#l 1O MOATOTOBKE
OTIEHKH KOPPO3HOHHOTO NOBEPXHOCTH 1 HAHECEHHIO CHCTEM
MOBEJICHUS MaTepUAJIOB U SallUTHBIX ITOKPBITHH. .
TTOKDBITHiL B KOHKPETHBIX C /01.5. PykoBoicTBO OpHranoii
YCTOBHSX SKCITYATAIHI CHEIUATUCTOB MO MOJTOTOBKE
MOBEPXHOCTU U HAHECEHUIO CUCTEM
3aIUTHBIX MTOKPHITUH.
(ypoBeHb KBasMpUKaIu — 5)
3ammuTa oT Koppo3uu | XuMHUUYECKOe, [IK-7. Cniocoben [IK-7.1. 3HaeT OCHOBHBIE AHamns TpeGOBaHHif K
METAJUTMYECKUX U XUMUKO- pa3pabaThiBaTh U (bH3HKO-XUMUYECKUE H NPOhECCHORATHHBIM KOMITETEHITHAM,
OETOHHBIX } TEXHOJIOTHYECKOE peann30BbIBATH MeXaHHYecKHe CBOMCTRA NPETBABIAEMBIX K BHITYCKHUKAM
NOBEPXHOCTEH MIPOU3BOJICTBO IPOTPAMMBI OLCHKH U | MaTepraloB U MOKPBITHIA HaTPaBJIeHNs TIOATOTOBKH Ha PHIHKE
3HaHMA 1 . Bupst . TeCTUHpOBaHH’I [IK-7.2. Ymeet BoIOUpaTh Tpyna, 00001IeHre 3apyOeKHOTO OTIBITA,
COOPYKEHUH npodeccHoHAILHON | CBOWCTB MATEPUANIOB | 1ox o 1OTHUECKH 3HAUMMBIC NPOBEIEHNS KOHCYIBTAIHI ¢ BETYIIHMH
OTTaCHBIX ACATENIBHOCTH B W IOKPBITHH € NCTIBIO | (3o MAaTepUaAJIOB U paboTonaTensimMu, 00beTMHCHUSIMH
TPOMSBOACTBCHHBIX | MPOMBIIIICHHOCTI | TIPOTHO3A MX MOKPBITHH /1711 KOHKPETHBIX paboTtomareneii 0Tpaciu, B KOTOPOU
06BeKTOR (B cepe 3aIHTLI OT | PACXONOBAHNA M YCJIIOBUH IKCIUTyaTalluu BOCTpEOOBaHbBI BHITYCKHUKH B PaMKax
KOppo3un Acrpajianiu B [1K-7.3. Buazeer MeToxamu HaIPaBJICHHS [OATOTOBKH.
METAJUTMYECKUX U YCIIOBUSIX
HEMETAJTMYECKUX JKCIUTyaTaluu OUCHKH (QU3HKO-XHMHHUCCKHX

MEXaHNYECKUX CBOUCTB

[TpodeccronanbHbII CTaHIapT
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MaTepUajIoB)

MaTepUajoB U MOKPHITUI

[1K-7.4. 3naet meroapbl
ONIPEAEIICHUS OCHOBHBIX
(UBHKO-XUMUYECKUX U
MEXaHHYECKHUX CBOMCTB
MaTepUaJIOB U MOKPBITUI

IIK-7.5. YMeeT ucnoab30BaTh
HOPMaTUBHO-TEXHUYECKYIO
JIOKYMEHTAIIUIO JIsl BEIOOpa
TEXHOJIOTUYCCKH 3HAYNMBIX
CBOMCTB MaTe€pHasoB U
MTOKPBITHH /17151 KOHKPETHBIX
YCJIIOBUH DKCILTyaTalluK

IIK-7.6. Bnangeer wmetonamu
IIPOrHO3UPOBAHUS
pacxo/l0BaHUsS M JErpajaluu
MaTepuajgoB M IMOKPBITHUA B
YCIOBHUSAX MX 3KCIUTyaTallUH.

«CnenuanucT 1Mo CHCTEMaM 3allUTHBIX
MOKPBITUM  TOBEPXHOCTH  3aHUU U
COOPYKEHUI OIACHBIX
IIPOU3BO/ICTBEHHBIX 00BEKTOBY,
YTBEPKJACHHBINA MpUKa3oM MuHHCTEpCTBA
TpyJla U COUMAIBHOM 3aIuThl Poccuiickon
®enepanun ot 13.10.2014 Ne 709w,
Oo6o06uienHas TpynoBas GyHKIUs

C. PykoBoJICTBO paboTO#i IO MOJATOTOBKE
MTOBEPXHOCTH U HAHECEHUIO CUCTEM
3aIUTHBIX MOKPBITHH.

C /01.5. PykoBoacTBO OpHranoi
CHELMAIMCTOB 10 TOJATOTOBKE
MTOBEPXHOCTH U HAHECEHUIO CUCTEM
3aIUTHBIX TOKPBITHH.

(YpoBeHb KBaMpUKaK — 5)
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITIPAKTUK U THA
5.1 lucuunIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HOCTpPaHHBIN A3BIK»

1. Heap aucHumIuHbl — MpuOOpeTeHrne oOyyaromuMucs o0me, KOMMYHHUKaTUBHOW U
podeccuoOHAIbHOM KOMIIETEHLMH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX 3STamax S3bIKOBOM IOJATOTOBKHU
MI03BOJISIET UCIOJIb30BaTh MHOCTPAHHBIN SI3bIK NMPAKTUYECKH KaK B MPO(EeCcCHOHAIbHON (IPOU3BOICTBEHHOMN
1 HAy4HOMW) JESITeIbHOCTH, TaK U JJIs 1iesiell camooOpa3oBaHusl.

2. B pe3yabTaTe u3yyeHUus: JUCHUILIMHBI 00yYAIOLIUICH J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSAMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

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

3uamo:

- OCHOBHBIE CIOCOOBI COUYETAEMOCTH JIEKCHUECKUX EIUHUI[ U OCHOBHBIE CIOBOOOpa3oBaTeNbHBIC
MOJENH;

- PYCCKHE SKBHBAJICHTbI OCHOBHBIX CJIOB U BBIPQXEHHIl peud B IPOLECCE MEXKIUYHOCTHOIO H
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

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

- MACCUBHYIO M aKTHBHYIO JIEKCHUKY, B TOM UHCJ€ OOIIEHAyYHYIO U CIIELUAJIbHYI0 TEPMUHOJIOTHIO,
HE0OX0IMMYIO JIJ1s1 pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemu:

- paboTaTh C OPUTrMHAIBHOMN JINTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO cI0BapeM;

- BECTH IEpEeruCKy Ha H3y4aeMOM S3bIKE C LEJbl0 MEKINYHOCTHOTO U MEXKYJIbTYPHOIO
B3aUMO/JICHCTBHS,

- BECTH PEUYEBYIO JIEATEIbHOCTh MNPUMEHUTEIbHO K cdepe ObIToBOM U mpodeccnoHanbHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM SI3bIKOM HA YPOBHE MEXKJIUYHOCTHOIO M MEXKYJIbTYPHOTO OOIIEHUS, HABBIKAMU U
YMEHUSMH PEUYECBOM JIEATEIBHOCTH TPUMEHUTEIBRHO K cdepe ObIToBOM U mpodeccHoHambHON
KOMMYHHKAIMU, OCHOBaMH IyOJIUYHON peyu;

- OCHOBaMHM pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPhl HA H3Yy4a€MOM HHOCTPAHHOM SI3bIKE.

3. Kpartkoe cogep:xaHue JUCHHILTAHBI

Paszpgen 1. I'paMMarnueckue U IEKCHYECKHE TPYAHOCTH U3y4aeMOTO S3bIKa.

1.1 CopspkeHre U M3MEHEHHUE TJIaroja-cBs3kd B (popmax HacTosIiero BpeMeHH. BuyioBpeMmeHHbIe
¢opmbl rnaronioB. OOpazoBaHue (OpM MPOCTHIX, NPOJOKEHHBIX, HNEPPEKTHBIX U MepHEeKTHO-
MIPOJIOJDKEHHBIX BPEMEH Iiaroja. BompocuTenbHble IpeiokKeHusl B pa3inyHbIX BpemeHax. OOpa3oBaHue
OTpULATENbHBIX (JOPM IJIarojia B pa3IMyHbIX BpeMeHax.

1.3 OOpa3oBaHue NPOCTHIX, MPOJODKEHHBIX, MEPPEKTHBIX BpPEMEH TIJarojibHbIX GOpM U
ynotpednenue ¢opm crpagarenbHoro 3aiora.l.4. BupoBpemennsie (opmbl rnarosos. OOpa3zoBaHue
MPOCTBIX, MPOJIOJDKEHHBIX, MNEPPEKTHBIX U Nep(PEeKTHO-IPOJOHKEHHbIX BpeMeH. BomnpocurenbHbie
MpeVIOKEHUsT B pa3inyHbIX BpeMmeHax. OOpa3zoBaHue OTpPHULATEIbHBIX (QOpPM TIjarojia B Pa3IUYHBIX
BpEMeEHax.

1.4 Ilpuuactus. [lpuyactus HacTosiero u npoieaiero BpeMenu. [leppextasie popmbl mpuyacTus.
Mecto npuyactuil B peuiokeHun. AOCOIIOTHBINA IPUYACTHBINA 000pOT.

1.5 Undunutus. @opmel uHpuuutuBa. [IpononkeHHbld U neppekTHbIM HHPUHUTUB. DYHKIUU
nH(puHUTUBA B npeanoxeHuu. OOpa3oBaHue W ynotpediieHne MHPUHUTUBHBIX 00OPOTOB THUIA «CIOXKHOE
MOJUIEKAILEE» U «CII0KHOE TOIOJTHEHUE.

1.6 Mopanbeubie riaroasl. CTpykTypa npemioxenus. [Ipuanuns cioBooOpasoBanus. CokpaiieHus
(ab0peBuarypel). O6o3Hauenne natel [IpaBuia 4TeHUs XUMUYECKHUX DJIEMEHTOB, 0003HAYCHHN U (OPMYI
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HEOPraHMYECKUX COCAVMHEHUN M ypaBHEHUM XMMHYECKHMX peakuui. IIpaBuia dTeHus eauHMI] U3MEPEHMUS.
[IpaBuia yTeHUSI HAMMEHOBAHUM OCHOBHBIX OPraHUYECKUX COECTMHEHU.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMaILHOCTD

2.1.2. .. MenneneeB

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTATbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumunyeckas nabopatopusi. TexHuka Oe3zomacHoctu B Jaboparopuu. M3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymayiiero.

2.1.9. buorexHonorus @apmaneBTHYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 llonstme o Buumax ureHusd. IIpocMoTpoBoe uTeHMe Ha INpuMepax TEKCTOB O xumuu, .M.
Mengeneere, PXTY um, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 Wzyuaroliee 4TeHrne HayYHbIX U HAYyYHO-TIOMYJIIPHBIX TEKCTOB 110 BRIOPAaHHOMN CHEMATIbHOCTH Ha
npumepe TekcTtoB: «Hayka u HayyHble MeTonabl», «XuUMHuYecKoe mpeanpusarue», «CoBpeMEHHbIE
MHXEHEPHbIE TEXHOJOTHM», «Xumuueckas saboparopus. TexHuka Oe30MacHOCTH B J1abOpaTOpHUU.
W3mepenuss B xumuueckoi nabopatopun», «Xumus Oynymero. CoBpeMEHHbIE TEHACHLUU Pa3BUTHS
HayKkn», «buotexnomnorus. @apmareBTUUECKHE MPOU3BOJICTBAY, «3eneHas Xxumus. [Ipo0iaemMsl s3KoI0TUm».

Jlexcuyeckne OCOOEHHOCTH TEKCTOB HAyYHO-TEXHUYECKOW HamNpaBlIE€HHOCTU. TepMHHOIOTHS
HayYHO-TEXHUUYECKOH JINTEpaTyphbl HA U3y4a€MOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TEMaMm:

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

3.1.2. «Moi1 yruBepcureT»,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

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

3.3 PeueBoil ATHKET MOBCEIHEBHOrO OOIIEHUS (3HAKOMCTBO, IPEACTaBIECHUE, YCTAHOBJEHUE H
nojJiep>)kaHue KOHTaKTa, 3ampoc M cooluieHue uHpopMmanuu, NOO0yXKAE€HHE K JEHCTBUIO, BbIpa)KEHHE
POCHOBIL, COTIaCHs).

Oco0eHHOCTH TUAIOTUYECKOH pedH M0 MPOiIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

['pamMaTuyeckue TpyJHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'paMmaTHyeCKU€ U JIEKCUYECKUE TPYIHOCTH SI3bIKa CIIELUAIbHOCTH!

Pa3nuunHble BapuaHThl IEpeBOja MPUYACTUN HA pycCKUil s3bIK. [IpuyacTHbIe 060POTHI U IPHUEMBI X
IIEpEBOJIA HA PYCCKUM S3BIK.

4.2. CocnaratenbHoe HakJoHeHHE. POpPMbI COCIAraTeabHOr0 HAKIOHEHUS B HM3Yy4aeMOM S3bIKE.
MopnanbHble TJaroibl M KX HCIOJb30BAaHHE B MPEUIOKEHUSX B COCIAraTeIbHOM HAKJIOHEHUU. THIIbI
YCIIOBHBIX Ipe/IokKeHn. BapuanTsl nepeBoaa npeuiokeHuil B cocarareIbHOM HAaKJIOHEHWU U YCIOBHBIX
npenioxxeHuit. [lopsiiok ¢ia0B B MpeaoKeHuu. OMpaTHuecKue KOHCTPYKIUH.

4.3. W3yuenue mpaBuil nepeBoja pazauyHbX (GopM MHPUHUTHBA U UHPUHUTHUBHBIX 00OPOTOB Ha
PYCCKHH SA3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUuMU4ECKOM 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH CIIELMAIbHOW HAaydHO-TEXHHYECKOW JuTeparypbl. OpraHuzanus
paboTel co crnenuanbHbIMM cioBapsiMu. llonstue o pedepupoBaHMM W AHHOTHPOBAHUU TEKCTOB IIO
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cnenuanbHocTH. [lonck HOBOM MHpOpManuu mpu paboTe ¢ TEKCTaMU M3 TMEPHOJUYECKUX H3JIaHUA U

MOHOTpa(Uii, UHCTPYKIUH, IPOCIEKTOB U CIIPABOYHON JUTEPATYphl IO pacCMaTpUBAEMOM TEMATHKE.

4. O0beM yueOHOM TUCHMIIHHBI

Cemectp Cemectp
Bcero N ) 3 1
Bun yae6HO# paGoTsI < ceM§CTp ceM§CTp ceMecTp ceMecTp
3E KaJl. 3E KaJl. 3E KaJl. 3E Axan. 3E Axan.
4. 4. 4. 4. 4.
Obuast Tpy0eMKOCTE | o | 3540 (20 | 72,0 | 2,0 | 72,0 | 2,0 | 72,0 |3,0 | 108,0
IMCHMILINHBI
Konrakruas padora— | 4 o1 15901 09 | 320 | 09 | 320 |09 32,0 |09 32,0
ayIMTOPHbIE 3aHATHS:
{g;;qnqecm/le BAHATHA 1 3 61128,0 | 0,9 | 32,0 | 0,9 | 32,0 |0,9] 32,0 |0,9| 32,0
Cawocrosirennnas 4,4 1 160,0 | 1,1 | 40,0 | 1,1 | 40,0 |1,1| 40,0 | 1,1 | 40,0
padora
KonrtakTHasa
caMoCTOsITeNIbHAs paboTa 0.6 0.2 0.2 0.2
CaMOCTOSITEIBHOE 4,4 1,1 1,1 1,1 1,1
M3y4YEHUE Pa3JeiIoB 1594 39,8 39,8 39,8 40,0
JIUCHUIIINHEI
Buabl koHTpOJIA:
Bua xonrpous u3 YII + + +
OK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakthHas pabora -
IIPOMEXKYTOYHAS 0,4 - - - 0,4
arrecranus 1,0 B B B 1,0
[ToaroToBka K 3K3aMeHYy. 35,6 - - - 35,6
Bun nrorosoro 3ayer 3ayer 3ayer IK3aMeH
KOHTPOJISA:
) Beero Cemectp Cemectp
Bun yuebHoii 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
paboTeI AcTtp. AcTtp. AcTtp. AcTtp. AcTp.
3E " 3E " 3E " 3E " 3E .
Oo6r1mas
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JTUCIUTLINHBI
KonrakrHas
padora — 36 | 96,75 | 0,89 24 [0,89| 24 |089| 24 |089| 24
ayJMTOPHbIE
3aHATUA:
Hpaxrueckue 3,6 96 0,89 24 |089| 24 |089| 24 |0,89| 24
3anstus (I13)
Camocrosrenbnas | 4 4\ 1500 | 111|300 | 1,11 30,0 | 1,11 30,0 | 1,11 30,0
padora
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KonrtakTHasa

CaMOCTOSTENILHAS 0,45 0,15 0,15 0,15
pabota

4.4 1,11 1,11 1,11 1,11
CaMOCTOSITEIBHOE
M3y4YEHUE Pa3JeiIoB 119,55 29,85 29,85 29,85 30,0
OUCIIUITIIINHBI

Buabl koHTpOJIA:

Bua kouTpoJs u3

VII + + +

OKx3aMeH 1,0 27,0 - - - - - - 1,0 | 27,0
KonrtakthHas pabora

—  IIPOMEKYTOYHAas 0,3 - - - 0,3
aTTecTalus 1,0 - - - 1,0
IToaroroBka k 26,7 ) ) ) 26,7
IK3aMCHY.

Bun nrorosoro 3ayer 3ayer 3ayer IK3aMeH

KOHTPOJIsI:

AHHOTANUA padoyeil MPOrpaMmbl AUCUUIIIMHBI
«Hctopus (ucropusi Poccun, Bceodiasi ucropusi)»

1 Heab aucuMmJInHbI — GOPMHUPOBAHKE Y CTYJEHTOB LIEIOCTHOTO MPEACTABICHUS 00 HCTOPUIECKOM
npomuioMm Poccun, ee MecTe BO BCeMUPHO-UCTOPUYECKOM IPOIIECCE.

2 B pe3ysbTare U3y4eHHs] AMCHUIIMHBI 00YYAIOIMIACH 10JIKEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaAMU UX TOCTH)KCHUS:

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

Buame:

— OCHOBHBI€ HAIPaBIIEHUs, TPOOJIEMbI 1 METO Il UICTOPUYECKON HAYKH;

— OCHOBHBIC JTalbl M KJIIOYEBBIE COOBITHS ucTOopuu Poccum W Mupa; 0COOCHHOCTH Pa3BUTHSA
POCCHUICKOTO TOCYAapCTBa, BBIAAIONINXCS JISATENeH OTeUeCTBEHHOW U BCEOOIEH CTOPHH.

Ymemn:

— COOTHOCUTH OOIIHME HCTOPUYECKUE MPOIECChl U OTACIbHBIC (DAKTHI, BBISBIATH CYIIECTBEHHBIC
YEepThl ICTOPUYECKHUX MTPOIIECCOB, SIBJICHUHN M COOBITHI; aHATM3UPOBATH COIUATIbHO-3HAYUMBIE TIPOOJIEMBI;

— ¢opMynmupoBaTh W aPTyMEHTHPOBAHO OTCTAWBaTh COOCTBEHHYIO TO3UIMIO TI0 Pa3IUYHBIM
npo0iemMaM UCTOPUH.

Bnaoemw:

— TPEACTaBJICHUSIMHU 00 UCTOPUM KaK HAayKe, €€ MEeCTe B CUCTEME T'YMaHUTApPHOTO 3HAHUS,

— TIPEICTABJICHUSIMU 00 OCHOBHBIX ATarax B HICTOPUH YEIIOBEUECTBA U X XPOHOJIOTHUH;

— KaTeroOpUaIbHO-TIOHATHITHBIM anmapaToM W3y4aeMOu JUCIUIUIUHEL;

— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paznen 1. Hcropusi B cucTeMe COLMAIbHO-TYMAHMTAPHBIX HayK. OCHOBBI MeTO010JI0TMH
ucropuuyeckoii Hayku. OCo0eHHOCTH CTAHOBJIEHUSI TOCyJapcTBeHHOCTH B Poccum mo cpaBHeHMIO ¢
eBpOINeliCKIMH paHHeCpeJHEeBeKOBbIMH IoCyIapCcTBaMu.

Mecto ucropum B cucreme Hayk. [Ipenmer mcropuueckoi Hayku. Ponp Teopum B NO3HaHUM
npouutoro. CymHoOCTh, (GOpMbI, GYHKIMH HUCTOPUYECKOTO 3HaHMs. lIOHATHE MCTOPUYECKOrO HCTOYHMKA,
KJ1acCU(pUKaLUs UCTOPUYECKUX UCTOYHUKOB. McTtopust Poccun — HeoThemiieMas 4acTh BCEMUPHOM UCTOPHH;
oOuiee 1 0COOEHHOE B HCTOPUUECKOM Pa3BUTHUH.
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Antponorenes. Heonurnueckass pesosouusa. CouuanbHblii cTpod. PasnokeHue mnepBoObITHOM
oOuunbl. luBmnmszanmuu [IpeBero Bocrtoka. ['ocynmapctBa antuuyHoctu. Hapoapl u  ngpeBHelnine
rocyaapcTBa Ha Tepputopun Poccun. DtHorenes cnaBsH. Benmkoe I[epecenenne napoaos B I11-1V BB.

Tpanunuonusie (GoOpMbl COLMAIBHON OpraHu3alMd €BPOINEHCKHUX HapoJOB B JOrOCYIapCTBEHHBIN
nepuoj. BoO3HUKHOBEHHME paHHECPEIHEBEKOBOM roCy1apcTBEHHOCTH B EBpore.

OTHOKYJABTYpHbIE U COLMAIbHO-MOJIMTUYECKUE  TPOLECCHl  CTAHOBJIEHUS  POCCUHCKOM
rocyaapcTseHHOCTH. Hauano poccuiickoit rocynapctBeHHOCTH. KneBckas Pych. IIpunsitne XpucTHaHCTBA.
Pycckue 3emnu B XII — XIII BB. MoHrosno-tarapckoe Hauectsue Ha Pych. DkcnaHcus B 3arajjHble U CEBEPO-
3amajgHble pycckue 3emin. Bennkoe KHSDKeCTBO JIMTOBCKOE U Pycckoe rocynapcerso.

MecTo cpeHEeBEKOBbs BO BCEMUPHO-HCTOpUYECKOM Iponecce. CKilaZblBAHUE OCHOB HAIIMOHAJIBHBIX
rocynapcts B 3anagHoit EBpone. Obpa3zoBanue Poccuiickoro rocynapcrsa, €ro HCTOPHYECKOE 3HaYCHHE.

Poccus B XVI B. - XVII BB. V wuncrokoB HoBoro BpemeHnu. OCOOEHHOCTH COCIOBHO-
npencraBuTenbHON MoHapxuu B EBpone u Poccun. Hauano XVII Beka — amoxa BceoOI1ero eBpomnenckoro
Kkpuzuca. CHHXpOHHOCTb KPU3HUCHBIX CUTYallMi B pa3HbIX cTpaHax. «CMyTHOe BpeMsi» B Poccun.

I'enesuc xanutanuizma. Ero gopmsl u cocyiiecTBoBanue ¢ 3iaemMeHTaMu (eoaanuzma. OcoOGeHHOCTH
paznuuHbiXx peruoHoB EBpomnbl.  ®dopmupoBanue MupoBoro pbiHKa. [logpemM  MaHydakTypHOTO
npou3BojicTBa. DopMHUpoBaHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkasus B Poccun. «BTopoe m3manue» kpenoctHudectBa — CoOOpHOE YlIOKEHHE
1649 r. u ropuanyeckoe oopmiieHue KpernocTHOro npasa. Cexyaspu3anus pyCcCKoi KyabTyphl.

Paspnen 2. Or HoBoro k Hoseiimemy Bpemenn. Poccuiickast umnepus B XVIII- nayasne XX B.

Poccuiickoe rocynapcto B XVIII Beke — Beke MoaepHu3auuu U npocsemienus. Pedopmsr Iletpa I
KaK IepBas MOMbITKA MOJEpPHM3AIMKM CTpaHbl, €€ ocobeHHocTH. PopmupoBanue Poccuiickoll mmnepuu.
OcCHOBHBIE HaIpaBJICHUS «EBPOIEU3AMNY CTPaHbl. OBOJIONMS COIMAIBHOW CTPYKTYphl O0OIIEcTBa.
JlanbHenmee pacmupenue rpaul Poccuiickol IMIIEpUH.

Wnerinbie u conmpanbHO-nonuTHYeckne uctoku [Ipoceemennst. OCHOBHBIE YEPTHI MPOCBETUTEIHCKOM
HJICOJIOTUH: YEJIOBEK M TOCYIapCTBO, «ECTECTBEHHOE IPAaBO», ITUKA. Mes nmporpecca Kak rocroCTBYIOIIEe
TeueHHWe B OOIIECTBEHHOW MbICTH. Poccusi B 310Xy mpocBemeHHoro adcomotusma. Poccust u EBpona B
XVIII Beke. MI3MeHeHHs B MEXAyHAPOIHOM I0JIOKEHUN POCCUICKON HMITEpHH.

Poccus B XIX croneruun. [lpombinennsiii nepeBopot B EBporne u Poccuu: obuiee u ocobeHHoe.
Baxneitmme ycnoBus nepexoaa Poccun Kk mHIyCTprUaIbHOMY OOIIECTBY — pEIIEHNE KPECThSTHCKOTO BOIIPOCa
U OrpaHMYeHHEe camojepxkaBusd. JUIMTENTBHOCTh, HENOCIEAOBATENBHOCTh, LUKIWYHOCTh Ipolecca
OypxyazHoro pedopmupoBanus. EBponeiickas pepomorus 1848—1849 rr. Utoru, 3HaueHne, HICTOPUIECKUE
ITOCJIEACTBUS.

Pons cyObextuBHOrO (hakropa B mpeogosiennu oTctaBanusa. Pedopmbr XIX Beka, ux 3HaUYCHHE.
Oo6mectBennbie aBmkeHUs B XIX Beke.

Poccus u Mup Ha pyOexe BEKOB: HEPaBHOMEPHOCTh M MPOTHUBOPEUYUBOCTh pa3BUTHs. OOLIMe UTOTH
POCCHIICKOM MOJIEpHU3ALNH K Hadally XX BeKa.

CootHomienue mnoiutudyeckux cuil B Poccum B Hawane XX Beka. Hapacranume xpusuca
camoziepkasus. IlepBas poccuiickas peBosrouusa. O6pa3oBaHue NOIUTHUECKUX NapTuid. ['ocynapcTBeHHas
aymMa Hayaina XX BeKa KakK IEpBbIl ONBIT poccuiickoro mnapiameHtapusMa. CTOJBINMHCKAs arpapHas
pedopma. Ilepas mupoBas BoiiHa U ydactue B Hell Poccun. deBpanbckas peBomtonus 1917T. u kopeHHbIS
M3MEHEHHUS B MOJIUTUYECKOU KU3HU CTPAHBI.

Pazgen 3. BcemupHo-ucropudyeckuii mpouecc m XX Bek. OT COBETCKOro rocyaapcrBa K
coBpemeHHo#l Poccuu.

dopMHpPOBAHUE U CYIIHOCTH COBETCKOTO CTposi (1917-1991rr.). Mapkcu3m Kak HICOJIOTHYECKas
OCHOBa PEBOJIIOIIMOHHBIX IpeoOpa3zoBaHuii u poccuiickue peanuu. [loaroroBka m modema OKTIOPHCKOTO
BoopyxkeHHOTOo Bocctanusi B Ilerporpage. II Bcepoccuiickuii cbhe3n COBETOB W €ro peIICHHS.
DKOHOMHMYECKAass M COLMalbHas TMOJMTUKA OOJIbLIEBUKOB. ['paxkiaHckas BOWHAa U HMHOCTpaHHAs
untepBeHnus. Cyap0a u 3nauenue HOIla. YTBepkaeHue oJHOMAPTHUITHONW MOJUTHYECKONW CHCTEMBI.
Oo6pazosanue CCCP. Ilonutnueckas 6opnba B maptuu u rocyaapcrse. CCCP B rojpl NepBbIX MATUIETOK
(konmerr 20-x rr. — 30-e rr.). ®opmupoBaHue pexuma JHIHOW Biactu CramuHa W KOMaHIHO-
aJIMMHHUCTPATUBHON CHUCTEMBI ymnpaBiieHus: rocynapctBoM. Totanutapusm B EBpone u CCCP: obmee u
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ocobennoe. Buemnsisi monmutuka CCCP B 20-30-¢ rr. estensHocth Kommutepna. CCCP Bo BTOpOIif
MupoBo# 1 Benmkoit OreuectBenHoM BoiiHe. Pemaronuit Bxitan CoBerckoro Coro3za B pasrpoM (ammsma.

N3meHeHne COOTHOLIEHUs CHII B MHUPE IIOCJIE BTOPOM MUPOBOM BOMHBI. Hayano «XonomHON BOWHBI.
«doxtpuna Tpymdna» u «Ilman Mapmamiay. @opmupoBanue OUNoOIApHOTO MHpa. B3anMooTHOIIEHUS CO
CTpaHaMu «HapoAHOM aemokpatum». Co3manue CoBera SKOHOMHMUYECKOM B3aumornomouid. Konduukr c
OrocnaBueit. Opranuszauust Cepepoarnantuueckoro jgorosopa (HATO).  Cosmanue Opranuszanuu
Bapmasckoro norosopa. Boiina B Kopee. TpynHoctu nocneBoenHoro paszutus CCCP. VYxkectoueHue
MOJIMTUYECKOTO PEXUMA U MJICOJIOTUYECKOro KOHTpois. IlombITku OOHOBIEHHS «TOCYAApCTBEHHOTO
commanmMay. XX cwe3nt KIICC u ocyxknenue kynpra muaHoctu Cranmna. «OTTenensy B 1yXOBHOU cdepe.

OkoHOMHUYECKHEe pedopMbl cepenuHbl 60-X ToJOB, MPUYMHBI MX HE3aBEPIICHHOCTH. «l ocymapcTBo
onaroneHctBus». IV u V Pecnybnuka Bo @panuuu. OOpasoBanue u Pazsurue OPI. «OkxoHOMUYeckoe
gyno» SAnonun. Pacnan xononuanpHOW cuctembl. HeokoHncepBatusm BenukoOpuranuu. Peiironomuka B
CILIA.

Hapacranue kpusucHbIX sBJIeHHH B coBeTcKkoM oOmiectBe B 70-e — cepeaune 80-x rono. Hosas
Koncrutynus CCCP. Konuenuus «pasuroro conuanuisma». Buemnsas nonutuka CCCP B konue 60-x
Havase 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKTYHAPOIHON 0OCTAHOBKH.

«[lepectpoiika»: cCymHOCTb, ILI€JIM, 3aJaud, OCHOBHble 3Tambl, pe3ynbrarbl. Pacman CCCP.
O6pazoanue CHI'.

CraHOBJIEHHE HOBOW pOCCHICKOM rocymapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems). JIuGepanbHas
KOHLIETIIUSL POCCUHCKUX peopM: Mepexo1 K PbIHKY, (OPMUPOBAHUE IPaXKIAHCKOTO OOIIecTBa U IPaBOBOTO
rocynapcta. «llloxoBas Ttepanus» skoHOMuYeckux pedopm B Hayane 90-x romoB. KonctuTyuus
Poccuiickoit @eaepannn 1993r. MexnanuonansHbie oTHOMICHUS. [loMTHyeckne mapTuu U OOIIECTBEHHBIE
nBrkeHuss Poccum Ha coBpeMmeHHOM 3tane. Poccus Ha mytu moaepHu3anuu. Poccus B cucreMe MUpPOBOM
SKOHOMHUKM W MEXKIyHApOJHBIX CBsA3eil. HOBBIE TreomosmMTHYECKOe peasud B MHpPE WM WX BIMSHUE Ha
BHEIIHIOK NOIUTHKY Poccuiickoit @enepannm.

4 O0beM yueOHOI M CUUIIHHBI.

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acrp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJjie B (popMe MPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B (popme NpaKTUUECKONW NOATOTOBKH (npu Haiuyuu) - - -
[TpakTnueckue 3anstus (113) 0,4 16 12
B TOM uucIie B popme NpaKTUUECKON MOATOTOBKHU (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonrakTHas camocrositenbHas padboTa
(AmmK uz VII ons 3au / 3au4 ¢ oy.) 17
CamMocTosATenpHOE N3YUYCHHUE Pa3IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 60 45
BUObL CAMOCOAMENLHOU pabombl)
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKYTOUYHAsI ATTECTAIIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanUs padoyeil NporpaMMbl AUCUUIIMHBI
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«IIpaBoBegeHne»

1 Heap AucHUIUIMHBI — OBJIAJICHHE OCHOBAMHU IPABOBbIX 3HAHUM; (OPMUPOBAHUE OCHOB MPABOBOM
KYJIbTYpPbI U IPABOMEPHOIO ITOBEICHUS IPa’KIaHUHA CTPAHBI.

2 B pe3yabraTe H3yYeHHUs TUCHUILIUHBI 00YYAIOLIUIICA 10JIKEH:

O6naaath ciaenyOIUMI KOMIETEHIUIMU U UHAUKATOPaMH UX JTOCTHKEHUS:

VK-11.1, VK-11.2, VK-11.3,

OIIK-3.3, OIIK-3.9. OIIK-3-10, OIIK-3.13.

3nams:

— OCHOBBI POCCHUMCKOM MpPaBOBOM CHUCTEMbI U POCCHUMCKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opranu3aiui ¥ (QYHKIHMOHMPOBAHMS  CyA€OHBIX W MHBIX  I[PABOIPUMEHUTENbHBIX U
IIPAaBOOXPAHUTEIBHBIX OPTraHOB;

— IIPaBOBbIE U HPABCTBEHHO-3TUYECKHE HOPMBI B cepe MpodeccrnoHaIbHOMN 1eATeIbHOCTH;

— IPaBOBbIE HOPMBI, PErYIMPYIOIIME OTHOILIEHHE YeJoOBEKa K YeJoBEeKy, OOIlIecTBY,
OKpYKalollen cpee;

mpaBa U 00sI3aHHOCTHU TPaXKJAHUHA;
OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA;
OCHOBBI X035 CTBEHHOTO MPaBa;
— OCHOBHBIE HAIPABJICHNUS AHTUKOPPYNIIMOHHON J1€ATEIbHOCTH B PD
Ymemo:

— HCIIOJIB30BaTh JTUYECKHE W IIPABOBBIE HOPMBI, PETYIMPYIOIIHE OTHOIICHUE YEJIOBEKa K
4eJI0BEKY, 00ILECTBY, OKpYKaloIllel cpejie, UCIOIb30BaTh MpaBa U CBOOOIbI YEJIOBEKAa U I'paKJaHUHA
IIpH pa3pabOTKe COLMATIBHBIX IPOEKTOB;

— HCIIOJBb30BAaTh M COCTaBIIATh HOPMATHMBHBIE U IPABOBBIE JIOKYMEHTBI, OTHOCSIIHECS K
npo(ecCHOHAIIbHON  JIeATENbHOCTH, MNPEANpPUHUMATh HEOO0XOAMMbIE MEpPbl K BOCCTAHOBJICHHIO
HapyILIECHHBIX MPaB;

— peanu30BbIBATh IIPaBa U CBOOObI UETIOBEKA U IpaKJaHUHA B Pa3IUYHbIX chepax

KU3HEACITEIBHOCTH.

Braoemy:
— HaBBIKaMU MPUMEHEHUS 3aKOHO/IaTEIIbCTBA TP PEIICHUH MPAKTUISCKHUX 3a/1a4.

3 Kparkoe coaepxanue TUCUMIIIMHBI

Pazoen 1. Ocnosbt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpHH TOCYIapCTBA

1.2 OcHOBHI T€OpUU MpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OCHOBBI aIMMHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppymims Kak COIMAIBHOE U MIPABOBOE SIBJICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MpaBa

2.6 HopmaTuBHOE TpaBOBOE peryinupoBaHue 3anmuThl nH(popmanuu. [IpaBoBbIE OCHOBBHI 3aIUTHI
rOCyJ1IapCTBEHHOW TallHbI

Pazoen 3. Ompacau vacmnoeo npasa

3.1. I'paxganckoe MpaBo: OCHOBHBIE MOJIOKEHUS 00IIEH JacTH.

3.2. ABTOpCKO€ U MaTEeHTHOE IIPABO U MPaBOBas 3alUTA PE3YJIbTaTOB HHTEIUIEKTYaIbHOM.

3.3. OcHOBBI X03UCTBEHHOTO (IIPEANPUHUMATEIHCKOT0) MpaBa.

3.4. OcHOBBI CEMEMHOTO TpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa

Pazoen 4. Ocobennocmu npagosozo pe2yiuposanus npopeccuoHarbHOU OessmelbHOCMU 8
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcHOBBI HaIMOHAJILHOW OE€30MAaCHOCTH, TOCYIapCTBEHHOW IOJIMTUKHA W 3aKOHOJATEIHCTBO B
obsactu obecrieueHus sIIEPHON M paIualliOHHOM 0€30TaCHOCTH.

4.2 OcoOGeHHOCTH IPABOBOT'O PETYIMPOBAHUS TPYa pAOOTHUKOB XUMUYECKON MPOMBIILIEHHOCTH.
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4.3 HopmaTtuBHO-IIpaBoBasi 0a3a pEryIMpoBaHUs XMMHUYECKOH W HePTEXMMHUYECKOH oTpaciu B
Poccun.

OO611ee KOJIMYECTBO pa3aeiioB 4.

4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIIJIMHBI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,9 32 24
[TpaxTnueckue 3anstus (113) - - -
CamocrosiTesbHasi pabora 1,1 40 30
KonrakTHas camocrositenbHas pabota 0,2 0,15
1,1
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIIMHbI 398 | 29,85
Bua koHTpoJsn: 3auer

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«Pusocopus»

1. Heas gucuumiaunbl «Ouiocodus» — chopMupoBaTh y CTYACHTOB KOMIUIEKCHOE IIPEJICTaBICHHE
0 poJii ¥ MecTe GUIOCOPUH B CUCTEME T'yMAaHUTAPHBIX, COLIMATBHBIX U €CTECTBEHHBIX HAYK, [I03HAKOMUTD
UX C OCHOBaMHU (punoco(ckoro 3HaHMs, HEOOXOIMMBIMHU Il PEIICHUS TEOPETUYECKUX M IPAKTUYECKUX
3az1ay.

2. B pe3syabTaTe u3y4eHUs1 JUCHUILIMHBI 00y4aIOLIUIICH J0JI/KEH:

OO6samate cIeayrIMUMH KOMIETSHIIUSIMA U UHAWKaTopamu ux aoctmwkenus: YK-5.4, VK-5.5, VK-
5.8, YK-5.9, VK-5.14.

3HATh: OCHOBHOE COJIEp>KaHUE TJIaBHBIX (pUioco(CKUX MIKOJ U HANpaBICHUM, MpeAcTaBUTENEH ITUX
IIKOJI, CBSI3b W pa3iuuue ux QUuIocOPCKUX HuaeH, CBA3b HCTOPUKO-(PUIOCOPCKUX KOHLUEMIMHA C
COBPEMEHHBIMU Npo0IeMaMH UHIUBUIYAIbHON U 00IIECTBEHHOM KU3HU;

yMeTh: IIOHMMaTh W aHAJIM3UPOBAaTh MHUPOBO33PEHUYECKHE, COLHUAIbHbIE U HWHAWBHyaJbHbIE
npoOieMbl COBPEMEHHOM JKM3HM; TPaMOTHO BECTH JHUCKYCCHIO, aHAJIU3UPOBATH OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aUMOJICHCTBHUSA, 00YCIOBICHHbIE PA3IUYUEM 3TUYECKUX, PEIUTHO3HBIX U IIEHHOCTHBIX
CUCTEM, OMNHpasCh Ha HapaOOTaHHBIH B HCTOpuUU (QuiIocopuU MaTepuan; MNPUMEHATh IOJyYEHHbIE
¢dbunocodckre 3HaHUS K peHIeHUI0 MPoPECCHOHATBHBIX 33]1a4;

BJIAJIeTh: MPECTABICHUAMU 0 (punocopun Kak HayKe U CHUCTEME LICHHOCTEH, €€ MECT€ B CHUCTEME
I'YMaHUTapHOTIO 3HAHMSI; OCHOBAaMH (MIOCOPCKOr0 MBILIUICHUS; KaTEropuaibHBIM alnapaToM H3ydaeMoil
JUCHMIUIMHBL, (UIOCOPCKMMH METOJaMU aHajliu3a pa3jiuyHbIX M[poljeM, HaBblKaMH (UI0COPCKOI
KYJIbTYpPbl JJIsi BbIPaOOTKH CHCTEMHOTO, LEJIOCTHOIO B3IJIJa Ha JEMCTBUTEIBHOCTh U MECTO XUMHUU U
XUMHYECKON TEXHOJIOTHH B LETOCTHOM KapTHHE MHUPA.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

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

Paszpnen 1. OcHoBHBIE (uitocodckme MKOJIBI.

Antnunas ¢unocodus (mocoxparuku, coductsl, Coxpar, Jlemokput, IlmatoH, ApucroTens,
AITMHUCTHYECKU-pUMCKas ¢uinocodusi). OcHOBHbIE NHPOOJIEMBl  CPEIHEBEKOBOH Quiiocopuu U 3Moxu
Bospoxnenus. @unocopus Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus Ilpocsemenus. Hemenkas
kinaccuueckas Quiocopus. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCHCTCKOHW (ritocodumu.
OcHOBHBIE HaIIpaBJICHUsI COBPEMEHHOU (unocodun.

Paspnen 2. @uiocopckue KOHUENUUU ObITHSA U IO3HAHUS.
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[Ipo6nema ObiTusi B uctopun umocoduu. IlonsTuss marepuanbHOro M HAeanbHOTO. OCHOBHBIC
¢dmrocockrue HampaBlICHHS: MaTepUANM3M W HAeaTu3M. [IpUHIMIT TIOO0ATBFHOTO HBOJIOIHOHM3MA B
COBPEMEHHOM HAyYHOUN KapTUHE MUpa.

Konrnenmuu npocTpancTBa 1 BpEMEHU B HCTOPUH (HHITOCO(DUN 1 HAYKH.

[Ipoucxoxnenne co3Hanus. Poib Tpyma B TPOUCXOXKICHWW CO3HAHWS. Mieamuctuyeckue W
MaTepUaqucTHUeckue KoHuenuuu co3HaHus. Co3nHanme u Mo3r. CozHarenbHOE U OEcCO3HATENbHOE.
Coznanue u s13bIK. CoO3HAHUE U CAaMOCO3HAHUE.

Konnenmmu rHoceonornn B uCTOpud (uiocoduu: CEHCyaaw3M, pPAlUOHAIHM3M, CKENTHIU3M,
arHOCTUIIM3M, KOHIICTIIMS BPOKICHHBIX HWICH, ampuopusM. JlmanekThka TO3HaHUS: YYyBCTBEHHOE U
panroHansHOe. OCHOBHBIE TEOPUHU HCTUHBI.

Pa3nea 3. Ilpo6sembl yesioBeka B puiiocodpum.

UYenosek kak mpeameT ¢uiocodcekoro ananuza B ucropun prtocopun. [Iporucxoxaenre yemoBexa:
MPUPOJHBIE M COIHMAJbHBIC YCIOBHS aHTPOIIOCOIIMOTeHE3a. BbHOoJornveckoe W COIMAIBHOE B YEIOBEKE.
WuauBua, MHAMBHUIaTbHOCTD, THYHOCTD.

CMBICT )KM3HH M TIpelHa3HAavYeHue deroBeka. JKu3Hb, cMepTh, Oeccmeprtue. J[BHKeHNE HEHACWIHSA,
€ro pojib B coBpemMeHHOU >km3HU. llenu m mnenHoctr. CB0OOIAa BOJIM W OTBETCTBEHHOCTH JIMYHOCTH.
HpaBcTBeHHBIC, pEUTHO3HBIC, 3CTETHYECKIE [IEHHOCTH.

Pa3nen 4. ®unocopust ucropuu u od1mecTa

YenoBek B CHUCTEME COIMAIBHBIX CBsi3eid. JIMYHOCTHP W Macchl, CBOOOJAa M HEOOXOIUMOCTb.
@unocodust wcropun: GOpPMANMOHHAS W IUBWIN3ALMMOHHAS KOHIICTIIUM HMCTOPUYECKOTO Pa3BHTHS.
[IporpeccucTckue W NUKIMYECKUE MOJIENN pa3BUTHsL. | 106anpHbIE TPoOIeMBbl coBpeMeHHOCTH. KoHmenmus
YCTOMYMBOTO Pa3BUTHS U CIICHAPHH OYAYIIEro.

Ob6mectBo u ero crpykrypa. CoumanbHasi, MOJUTHYECKAas W AyXOBHas cdepbl 0OImecTa.
Konuenuuu rocymapctBa B uctopuu (unocopckoil Mbiciau. ['pakgaHckoe o001IecTBO U IPaBOBOE
rocyznapcTBo.

Pa3nen 5. @unocodckue npodaeMbl XMMUU U XUMHYECKOH TeXHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa HayyHOro 3HaHus, ero mMeroanl u ¢opmbl. Hayunbie
PEBOJIIOIMM W CMEHA THUIOB paloOHAIbHOCTH. Hayka B COBpeMEHHOM MwHpe. IJTHKAa HayKd |
OTBETCTBEHHOCTH YICHOTO.

[IpoGnema cooTHOUIeHHs HAyKW W TeXHUKU. CONMANbHBIC IOCIEACTBUS HAYYHO-TEXHHYECKOTO
nporpecca. DTHYECKUE U IKOJIOTHIECKUE HMITEPATUBBI PAa3BUTHS HAYKHA U TEXHHUKH.

MecTto XUMUM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOjeMa XWMHHA KaK HayKH H
npou3BocTBa. Llenn u 3amaun xumudeckoil Texnosnoruu. Crienupuka XUMUKO-TEXHOJIOTHYECKOTO 3HAHUS:
(byHIaMEHTAIBHOE U IPUKJIATHOE, IMIIMPUIECKOE H TEOPETHUYECKOE.

4. O0beM yueOHOH THCHUITHHBI

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

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlekmum: 0,89 32 24
[IpakTHueckue 3aHATHS: 0,44 16 12
CamocrosiTesibHas padora: 1,67 60 45
CaMOCTOSATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIINHBI 1,67 60 45
Bua konTpoas: JK3aMeH

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«OCHOBBI IJKOHOMMKH H yIIPABJICHUS NIPOU3BOJICTBOM»
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1 Heap AUCHUNIMHBI — TOJTYYCHHE CHUCTEMBl 3HAaHUUW 00 HKOHOMHUYECKHUX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUSI  MPOMBINIJIEHHOTO  NPOU3BOJACTBA B CHUCTEME  HAIMOHAIBHOW  SKOHOMUKH,
dhopMupOBaHNE SKOHOMUYECKOTO MBIIUICHUS] W KCIOJIb30BAaHUE TIOJTYYEHHBIX 3HAHWN B TMPAKTUUECKOU
JIESITCIILHOCTH.

2 B pe3ysabrare u3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACS JOJI5KEeH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

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

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

Buame:

- OCHOBBI ’KOHOMHUYECKOH KyJIbTYpPHI, B TOM YHCJI€ (PHHAHCOBOW rPaMOTHOCTH;
- OCHOBBI POCCUHCKOW TIIPaBOBOM CHCTEMBI W POCCHUHCKOIO 3aKOHOJATENIbCTBA, IIPAaBOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe MpodhecCHOHATLHOM NeITeTbHOCTH;

- MPAaBOBBIC HOPMBI, PETYIIUPYIOIIHE OTHOIIIEHUE YEIOBEKa K YEJIOBEKY, OOIIECTBY, OKPY)KAIOIICH Cpejie;
- OCHOBHBIE KaT€TOPHUH U 3aKOHBI SKOHOMHUKHU;
- OCHOBBI SKOHOMHUYECKOH EATETHHOCTH MPEIIPUSITHS, €r0 CTPYKTYPY U OTPACIICBYIO CHIEITU(DUKY;

KJIacCH(DMKAIMIO PEANPUATHIN TI0 TIPABOBOMY CTaTyCy;

- COZIepKaHUE ITATNIOB Pa3padOTKU OTIEPATUBHBIX TUTAHOB PA0OTHI IEPBUYHBIX TTPOMU3BOICTBEHHBIX

MOAPA3/ICIICHAN.

Ymemo:

- UCTIOJIB30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU MPUHATHNA 000CHOBAHHBIX PEIICHUHN B PA3TUIHBIX
001aCTIX IeATEIbHOCTH;

- UCIIOJIb30BAaTh 3HAHUS OCHOB YKOHOMHUKH MPU PEUICHUH MPOU3BOICTBEHHBIX 3a]1a4;

- OCHOBAMHM XO35IMCTBEHHOI'O M 3KOJOTHUYECKOTO MPaBa;

- TPOBOJIMTH TEXHUKO-3KOHOMUYECKUI aHAJIN3 UHKECHEPHBIX PEIICHUN.

Bnaoemy:

- HaBBIKaMH BBIOOpA SKOHOMUYECKH 00O0CHOBAHHBIX PEIICHUH B PA3IMYHBIX 00JACTAX

JKU3HEACATCILHOCTH;

- METOJIaMH Pa3pabOTKX MPOU3BOACTBEHHBIX MMPOTPAMM U TIJIAHOBBIX 33JIaHUN JIJISl IEPBUYHBIX

MPOU3BOJACTBEHHBIX MOJIPA3ICIICHUN;

- HaBBIKaMH BBIOOpA SKOHOMUYECKH 00O0CHOBAHHBIX PEIICHUN C YU€TOM MMEIOIINXCS OTPaHUYCHUN.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Paspnen 1. Beegenne. OCHOBBI PbIHOYHOM IKOHOMHUKHU

Tewma 1: OxoHOoMuYeckre nOTpeOHOCTH, Onara M pecypchl. ODKOHOMHMYECKHE CUCTEMBl U HUX
cymHocTh. OOLIeCTBEHHOE TPOM3BOJCTBO M SKOHOMHYECKHE OTHolleHus. [Ipous3BojacTBEHHBIE
BO3MOXHOCTH OOIIecTBa U SKOHOMHUYECKHIl BbIOOp. KpuBas mpou3BOIACTBEHHBIX BO3MOXKHOCTEH. 3aKoH
yOBIBAIOIIECH MPESIHbHON MOJIE3HOCTH. TUIIBI M MOJETH YKOHOMUYECKUX CUCTEM. DJIEMEHT SKOHOMUYECKOU
cucteMbl. TpaauiroHHas 3koHOMuYeckas cucreMa. CoOCTBEHHOCTh: ()OPMBI U ITyTH UX MPE0OPa30BaHUS.

Tewma 2: PoiHOuHBIH MexaHU3M crnpoca U npeaioxkeHus. CoBeplleHHas U HECOBEpUICHHas
KOHKypeHIUH. ToBapHBIM (PHIHOYHBIM) THIT OOIIECTBEHHOTO TMpou3BojcTBA. CyYIIHOCTP W YCIOBHS
BO3HMKHOBEHHUS pbIHKA. Buabl peIHKOB U UX cTpykrypa. @yHkuuu peiaka. ToBap u ero cBoiicrBa. Crpoc u
IpeioKeHne Ha pbiHKe. [loHATHE «3IaCTUUHOCTBY. DNACTUYHOCTh CIpOCa U NMPEAJIOKEHUs, TOUeyHas U
nyroBasi. CoBeplIeHHAass M HECOBEpIIEHHas KOHKypeHUuH. Monononus. Makcumuszanus HpuObLIN
MOHOIOJIUCTOM. OIUTrONOIuS.

Tema 3: [loHsiTHE HAIMOHAJIBHOM 53KOHOMMKH, OCHOBHBIE MAaKpPO3KOHOMMYECKHE IOKa3aTENH.
[ToHSATHST COBOKYIHOTO CIIpOCAa M COBOKYIHOTO MPEUIOKEHHS, (aKTOpPbl, BIMSIONINE HAa UX U3MEHEHHS.
[ToTpebnenus u cOepexeHus. IKOHOMHUECKUN KpyrooOopot. IIponsBoacTBo, 0OMEH M pacmpenencHue.
[ToTpebnenue, coOepekeHre, MTHBECTUITUN TOBAPOB U YCIIYT.

Tewma 4: ®unancoBas cucremMa U (UHAHCOBas MONMTHUKA oOuiecTBa. ['ocynapcTBEHHBIN OOIXKET U
rocynapcTBeHHbii 1oar. Haoru n HamoroBas cucrema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tewma 5: [Ipennpusitie kak cyObeKT phIHOYHOIO XO3HCTBA. DKOHOMHYECKHUE 3aKOHBI U OCOOCHHOCTH
UX MPOSIBICHUS] HAa Hpeanpustud. Ponp cnenuamucta XMMHUYECKOW HpoMsbliieHHOcTH. [Ipeanpusitue B
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CUCTeME pbIHOYHOW »SKOoHOMMKHU. llpenampusarue — kak cyOBeKT U OOBEKT NpeANpUHUMATENbCKON
NeSITeIbHOCTH. 3aKoHOJaTeNlbHas 0a3a NpeaIpUHUMATENbCKONW JesTelbHOCTH. HopmaTHBHO-IpaBOBbIE
aKThl,  pErJIAMEHTUDPYIOIIME  JEATENbHOCTh  mpeanpustus.  OpraHM3alMOHHO-TIPABOBBIE  (OPMBI
MpEeANPUHUMATENbCKON JEATEeIbHOCTH W KpuTepuu ux BblOOpa. Dopmbl coOcTBeHHOCTU. BHemHss u
BHYTPEHHSS CpeJia MPeanpUsTus.

Tewma 6: MatepuanbHo-TexHu4eckass 6a3a mpousBojacTBa. ChIpbeBas U TOIUIMBHO-IHEPreTHYECKAs
0a3a XuMUYecKuX Mpou3BoAcTB. I[IpomsBojcTBEHHass mnporpamMma M IMPOU3BOJACTBEHHAs MOIIHOCTD
npennpusaTus. KauecTtBo U KOHKYPEHTOCHOCOOHOCTh MPOJIYKIMH. DKOHOMHYECKOe 000CHOBAaHME BbIOOpa
ChIppsl U ToIuIMBa. PecypcocOepexkeHue. AJbTEpHATUBHbIE HCTOYHHK ChIpbsid M 3Hepruu. OpraHuzanus
CKJIQJICKOTO XO3KCTBaA.

Tema 7: MaTtepuanbHO-TEXHUYECKUE pecypchl MpeanpusaTis. OCHOBHbIE TPOU3BOICTBEHHBIE (HOHIBI
XUMHMUYECKUX MNPEeNNpHUsITHI: NOHATHE, KiIaccupukauus U cTpykrypa. [loHsTue U CTpyKTypa OCHOBHBIX
cpenctB. OneHka OCHOBHBIX CpelcTB. MeTonbl OLIEHKH OCHOBHBIX (oHI0B. IlokazaTenu wucIosib30BaHUS
OCHOBHBIX ITPOU3BOJCTBEHHBIX (POHI0B. MI3HOC 1 amopTH3alus 0CHOBHBIX (hoHA0B. OneHka 3pPeKTUBHOCTH
HCI0JIb30BAHUS OCHOBHBIX MPOU3BOACTBEHHBIX (POHIOB. Bocnpon3BoacTBO OCHOBHBIX cpelcTB. OOOpOTHBIE
CpEICTBa NMPEANPUATUS: MOHATHE, COCTaB U CTpyKTypa. McrouHuku (GopmMupoBaHUS 0OOPOTHBIX CPEACTB.
O6opaunBaeMoCcTh OOOPOTHBIX CpeICTB. MarepuanbHple 3amackl Ha mnpennpustuu. OmnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPEIICTBAX.

Tewma 8: TpynoBbsie pecypcbl npeanpusitusi. Ilepconan npeanpusituss U ero crpykrypa. OCHOBBI
OpraHu3aIuy Tpyaa Ha npeanpuiatud. DPGEeKTUBHOCTh MCIOJIB30BaHMS MEpcoHaga U paboyero BPEeMEHH.
[IpousBouTEILHOCTH TPyJa U oruiata Tpyaa. Opranusaius 3apad0THOM ATkl Ha npeanpustuu. CocTtas u
CTPYKTypa IPOMBIIIJIEHHO-IIPOU3BOJACTBEHHOIO IepcoHana. [Ipou3BOIMTENBHOCTh TpyJa: IOHSTHE,
MoKazaTteau M MeToJbl u3MepeHus. MHauBuayanbHas M OOLIECTBEHHAas NPOU3BOJAUTEIBHOCTh TPYJa.
Pe3epBbl U QakTOphl MOBBILIEHUS TPOU3BOJUTENLHOCTH TpyAd. POPMBI, CUCTEMBI U Pa3Mep OIUIAThI TPyAa
Ha IPEIIPUSITHH.

Paspnen 3. TexHUKO-9KOHOMUYECKHMI AHAJIM3 MH/KCHEPHBIX PelleHnH

Tema 9: Jloxoasl U pacxobl Ha MPOU3BOJICTBO, U PEATU3ALMIO MPOAYKIMH NpeanpusaTus. 3aepxku
MIPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTD), MPUOBLIb, PEHTA0CIBHOCTh W IleHOOOpazoBanue. [loHsTHE
3aTpaThl Ha TIPOU3BOJICTBO M PEATTU3AIUIO MPOAYKIIUHU (Ce0eCTOMMOCTD). Byl 1 3HaueHue kinaccupuKamm
3arpaT. CTpyKTypa 3aTpaT Ha MPOU3BOJCTBO U peaIn3alfio NpoAYKIUHU. TeXHUKO-3KOHOMUUECKUN aHaINu3
HMHXEHEpHbIX pemieHui. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJACTBO M pPEaIU3aLUI0 MPOIYKIUH B
KOMILJIEKCHBIX ITPOU3BOJCTBaX. OCHOBHBIE MYTH CHUKEHHUS 3aTpaT Ha MPOU3BOJACTBO MPOIAYKUUHU. JlOXOJIbI
npennpusaTus. [lonsatue npubbLIN U 10X0Aa MPEANPUATHS, METOAbI UX pacueTa. PeHTabenbHOCTh, €€ BUABI U
MeTobl pacuera. [TyTu noBbieHus NpUObLIN U PEHTA0EIbHOCTH Ha MPEATPUATHSIX.

Tewma 10: LlenooOpa3zoBanue u 1eHOBasg nojauTHKa. lleHa Ha OPOAYKUMIO U IPUHIIMIIBI
eHooOpazoBanus. Bunel nen. CTpykTypa LieHbI, cucTemMa LieH. B3auMocBs3u LeH u uszaepxkek. LleHoBas
noyuTuka. Pa3paboTka 1eHOBOM CTpaTeru.

Tema 11: ®uHAHCOBO-KPEAUTHBIE OTHOLUEHUS MPEANPUATHNR U CUCTEMa HAJIOrooOJIO0KEHUs.
[TonsiTie, coctaB u CTpyKTypa puHaHCOB npeanpusTus. [IpuHnunel Hanoroobaoxenusa. Hanoru u marexu,
YCTaHOBJIEHHBIE 3aKOHOIATEICTBOM: BU/JIbl, CTABKU, 0OBEKTHI HAJOI000JI0KEHUS U CPOKH YIUIaThl Hajlora B
OrO/IKeT.

4 O0beM yueOHOM TMCHMILTHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie pabots! (JIP) - - -
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CamocrosiTeJibHas paboTa 2,10 75,6 56,7
KoHTakTHas camocrosiTenbHas padboTa 210 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 73,6 56,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI

«ConnajabHO-IICUX0JIOTHYeCKHE OCHOBBI PA3BUTHUS JINYHOCTH
1 Heap auCcUMIUIMHBI — (OPMUPOBAHUE COIHAIBHO OTBETCTBEHHOM JIMYHOCTH, CIOCOOHOM K
CaMOOPraHU3alMi U PAa3BUTHIO, YMEIOIIEH BBICTPAWBaTh U PEAIM30BBIBATh CBOIO JKU3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIpaBisTh CBOMM BPEMEHEM B HOBBIX COIMAJBHBIX PEAUAX, B YCJIOBHUSIX HEMPEPHIBHOTO
o0pa3oBaHus, yMEIOLIEH OCYLIECTBIISITh COLIMAIBHOE B3aMMOJEWCTBUE M PEAIU30BBIBATH CBOIO POJIb B
KOMaHJe.
2 B pe3yabraTe H3y4eHHS JUCHUILIHHBI 00YUYaOIIUIiCS 10JI7KEeH
OO6usamaTh CaeAYIOMUMHI KOMITETEHIIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS
VK-3.1, YK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, YK-5.10, VK-6.1, YK-6.2, YK-6.3, VK-6.4, VK-
6.5, VK-6.6,
3nams:
— CYIIHOCTb NMpoOJeM OpraHu3allud U CaMOOpraHMU3alllK JIUYHOCTH, €€ MOBEJCHUS B IpyNIE B
YCIJIOBUSIX COBPEMEHHOTI'O 00IECTBA U HEMPEPBHIBHOTO 00pa30BaHUS;
— METOJbl CaMOOPraHU3allui U Pa3BUTHS JJUYHOCTH, BHICTPAUBAHMS U PEAIM3ALMU TPACKTOPUHU
caMOpa3BUTHS, BEIPAOOTKH II€JIETIONIaraHus U MOTUBAIMOHHBIX YCTAHOBOK, PAa3BUTHS KOMMYHHUKATHUBHBIX
CHOCOOHOCTEN U MOBEACHHUS B TPYIIIIE;

— 0OIIYI0 KOHIIETIINIO TEXHOJOTHI OpPraHW3allud BPEMEHU U TOBBIMICHHUS d()PEKTUBHOCTH €T0
HCIIOJIL30BaHUS;
— METOIAMKHA W3YYCHHS COIMATbHO-TICUXOJIOTHYECKUX SBICHUM B cdepe ympaBieHUs U
CaMOYIIPABJICHUS JIMYHOCTHU, TPYIIIIBI, OPTaHU3aIUH.
Ymems:

— IUIAaHUPOBATHh U peIIaTh 3aJja4y JTUYHOCTHOTO U HpO(i)GCCI/IOHaHLHOFO Pa3BUTUA,
— AHAJIM3UPOBATH CBOH BO3MOXHOCTHU n OrpaHU4CHM, HCIIOJIB30BaTh METOAbI
CaMOIUAarHoCTUKH, CAMOIIO3HAHUA, CAMOPCTYJIAIMN U CaMOBOCITMTAHUSA

— YyCTaHaBJMBaTh C KojuleraMu (OAHOTPYNIIHMKAMHU) OTHOUICHHS, XapaKTepU3YHIIHecs
3¢ PEeKTUBHBIM YPOBHEM OOIICHNS;
— TBOPYECKHM TMPUMEHSATH B PEIICHUM NPAKTUUYECKUX 3aJad HMHCTPYMEHTBI TEXHOJIOTHH

OpraHU3aIliy BPEMEHH U TOBBIIICHHS 3(P(HEKTUBHOCTH €T0 UCIIOIH30BAHHS.

Braoemy:

— COIHMAJIbHBIMU M TICUXOJOTHYECKUMH TEXHOJOTHSIMU CAMOOPTAHMU3AIMA M Pa3BUTHS JIMYHOCTH,
BBICTPAUBAHUS M PEATN3alMU TPAEKTOPUHU CAaMOPa3BUTHUS,

— MHCTPYMEHTAMH OINTUMHU3AIMU HCIIOJIH30BAHUS BPEMEHH, HABBIKAMH IUIAHHUPOBAHUS JIMYHOTO H
y4eOHOrO BpPEMEHH, HaBBIKAMHU CaMO0OpPa30BaHUS;

—  TEOPETHYECKUMU H  TMPAKTUYCCKUMU  HABBIKAMU  TMPEAYNPEKACHUS U Pa3pelICHUs
BHYTPHJIMYHOCTHBIX M T'PYIIIIOBBIX KOH(DIUKTOB;

— c1oco6aMyu MOTHBAIIMH YIEHOB KOJUIEKTHUBA K JMUHOCTHOMY U ITPO(ECCHOHATIEHOMY Pa3BUTHIO;

— CMOCOOHOCTAMHU K KOHCTPYKTHBHOMY OOIIEHUIO B KOMaHAE, peIeKCMU CBOETO MOBEACHUS H
JUAEPCKUMHU KauecTBaMH,

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Obwecmeso. nHosvie yciosus u haxmopuvl pazeumus IU4HOCMU

1.3 CoBpemeHHOE OOILECTBO B YCIOBHUAX Iiiobain3alyy U HHGOpMaTU3aluu.

1.4 CoumanbHbIE TIPOIECCHI

1.5 MHCTUTYTHI colManu3anuu JUYHOCTH

1.6 Uucturyr ob6pazoBaHus

1.7 CoumanbHasi 3HAYUMOCTH TIpOodeccum.
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1.8 «Mos npodeccus B COBpeMEHHOM POCCHIICKOM OOIIIECTBE»

Paszoen 2. Jluunocme. Coyuanvusie u ncuxonocuueckue mexHoio2uy camoopeanu3ayuu u
camopazeumus

2.7 IlcuxoJiorus JMYHOCTH

2.8 Crpareruu pa3BUTHs U CAMOPA3BUTUS TUYHOCTH

2.9 Camoopranu3zanus 1 camopeann3anus JHIHOCTH

2.10JInyHOCTD B CUCTEME HETIPEPHIBHOTO 00pa30BaHUs

2.111enenosaranue B JUYHOCTHOM U mpodeccnoHanbHOM pa3Butud. lIpaktukym «Iloctpoenue
KapbepbI».

Pasoen 3. Ipynna. Coyuanvhvlie u ncuxonocuueckue mexHoN02UU 2PYNNOB020 NOBEOeHUs U
Jauoepcmea

3.6. Komextus u ero popmupoBanue. [Ipaktukym «llcuxomorus oOmieHus»

3.7. Ctunu pykoBojctBa u nuaepctsa. [Ipaktukym «KomanmooOpazoBanue. JlnaepcTBoy»

3.8. [IpakTukym «YnpaBieHrue KOHOIUKTHBIMA CUTYAITUSIMHA B KOJIJIEKTHBEY

3.9. Ilpaktukym «MOTHUBBI IUYHOCTHOI'O POCTa»

3.10. CounanbHO-IICUXOJOTHYECKOEe OOecnedYeHrue yhpaBiIeHUs KOJUIEKTUBOM. I[IpakTukym
«McKyCcCTBO yNpaBisATh COO0»

OO61Iee KOJIMYECTBO Pa3eiioB 3.

4 O0beM yueOHOM TMCHUTITHHBI

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

OO0uiasi TPYyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpakTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTenbHas padboTa 0,2 0,15

1,11
CaMOCTOSTENbHOE N3YUYEHUE Pa3/IeOB IUCHUIIIMHBI 398 | 29,85
Bua konTpoas: 3aver

AHHOTANUA pado4yeil NPOrpaMmMbl IUCHUIIMHbBI
«O01mas 1 HeopraHu4vecKass XM MU

1 Heap AucuMIUVIMHBI — MPUOOpETEHUE 3HAHUI W KOMIETEHUUH, (pOopMHUpOBaHHE COBPEMEHHBIX
MPEACTABJICHUI B 00JIACTH TEOPETUUECKHX OCHOB XUMUH M XUMUH JIEMEHTOB.

2 B pe3yabTaTe u3y4eHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CleyONMMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIIK-1.1; OIIK-1.5; OIIK-1.9.

Buame:

— BJIEKTPOHHOE CTPOECHHE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPHUM XHMHUYECKOW CBSI3M B COCIMHEHUSAX pPa3HbIX THUIIOB, CTPOCHHE BELIECTBA B
KOHJEHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTHM NPOTEKAHUS XHMHUYECKHX IIPOLUECCOB U  XapaKTEPUCTHKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAaHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX IEKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJAMHAIIMOHHBIX COEAUHEHHUI;

— MOJyYECHHUE, XUHMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTAHUYECKHUX BEIIECTB.

Ymems:

— BBIIIOJIHATh OCHOBHBIE XUMUYECKHUE ONEPAIUH, ONPEAETATh TEPMOJIUHAMUYECKUE XapaKTEPUCTUKHU
XUMHUUYECKUX PEAKIIMI U PAaBHOBECHBIE KOHIIEHTPAlUH BEUIECTB;
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— HCHOJB30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJMHAMHYECKHE CIIPABOYHBIC ITAHHBIC UIS
pemeHus mpodecCHOHAIBHBIX 3a/1a4;

— MPOTHO3UPOBATH BIUSHUE PA3IMYHBIX (DAKTOPOB HA paBHOBECHE B XUMHUECKUX PEAKIIUSX.

Braoemy:

— TEOPETUYECKUMHU METOJAaMHU OIHMCAHUS CTPOCHHS M CBOMCTB MPOCTBIX M CIIOKHBIX BEIIECTB Ha
OCHOBE DJICKTPOHHOTO CTPOCHHUS MX aTOMOB M TIOJIOKEHHUS B MEPUOJUYECKON CHCTEME XUMHYECKUX
AIIEMEHTOB;

— OCHOBHBIMH HaBBIKAMHU Pa0OTHI B XUMHUYECKOH JTabopaTopHu;

— DKCIIEPUMEHTAIBHBIMH METOJIAaMH  OIPEIENICHUS] HEKOTOPBIX (U3NKO-XMMHYECKHX CBOWCTB
HEOPraHUYeCKUX COCTUHEHHN.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.
BonHoBble cBoMCTBa MaTepUalbHBIX 00BEKTOB. YpaBHeHHUE 1€ bpoiinsa. CooTHOIIeHHE HeonpeneeHHOCTEel

I'eitzenOepra. [lonaTue o kBaHTOBOM MexaHuKe U ypaBHeHuU [lpeaunrepa.

1.2 IlepnoanuecKkuil 3aKOH U NEPUOANYECKAs CUCTEMA.

CoBpemenHast (opMyaupoBKa Meproudeckoro 3akoHa. [lepuoanueckasi cuctema u ee CBsI3b CO CTPOEHUEM
aTOMOB. 3aIl0JIHEHUE 3JIEKTPOHHBIX CJI0EB U 000JI0UEK aTOMOB B Mepuoindeckoil cucreme aiementon [.1.
Menneneesa.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenu oxucieHus. BaxHeilne OKUCIUTENM W BOCCTAaHOBUTENU. BakHelinne cxembl IpeBpalleHUs
BEIIECTB B OKUCIIUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKIIMSIX.
1.4. XumMuueckasi CBA3b U CTPOCHUE MOJICKYJI.
KoBanenTHas cBsi3b, OCHOBHbIE MOJIO’KEHUSI METO/1a BaJICHTHBIX CBsi3el. PaccMoTpeHue cxeM nepexkphIBaHus
aTOMHBIX opOuTanei mnpu o0pa3oBaHUU CBA3€H B MoJjekynaax. ['mOpuausanus BOJIHOBBIX (YHKIIMM.
OcHOBHBIE TIOJIOKEHUS MeTona MojeKylnsapHbix opoutaneit (MO JIKAO). Meroa I'mmnecnu. OOmwme
CBEICHMSI O KOMIUIEKCHBIX COEIMHEHUSX, MX CTpoeHHe. MEeXMOJIeKylspHasi W BHYTPUMOJIEKYJISIpHAs
BOJIOpOJIHAs CBs3b. VIOHHAsI CBSI3b KaK MpeAebHbINA Cilydail KOBaJIEHTHOU cBs3H. OOILME NpeaCTaBIECHUS O
MEKMOJIEKYJIIPHOM B3aNMOJCHCTBUN: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, JUCIIEPCHOHHOE B3aUMOICHCTBUS.

1.5. IloHsiTHE O XUMHUYECKOW TEPMOIUHAMHUKE.

TepmoauHamuueckue (YHKIMM COCTOSIHUS (XapakTepucTuueckue (QyHKIUM). BHyTpeHHss sHeprus u
SHTaNbNUA, UX (usndeckuit cmbica. TepMoxumus M TepMOXMMHUYECKHE ypaBHeHus. 3akoH ['ecca u
cienctBusi U3 Hero. [loHsTe 00 sHTpomuu, abCOIIOTHAs SHTPONUS U CTPOEHHE BellecTBa. V3meHeHue
SHTPOINUU B Pa3IMYHbIX MIPOLIECCAX.

1.6. IlonsATHE O XUMHUYECKON KUHETHKE. XMMHYECKOE paBHOBECHE.

OpHocTanmuifHbIe W CJIOXKHBIE PEAKIWU. 3aKOH JAEUCTBYIOIMX Macc. KOHCTaHTa CKOPOCTH pEeaKIWH.
MoJiekynsipHOCTh M THOPSAJOK pPEaKUMH. 3aBUCUMOCTb CKOPOCTH pEaKUUU OT TEeMIIepaTypbl; SHTAJIbIIHS
aKTUBALMU. [ OMOT€HHBI U T€TepOreHHbIN KaTalus.

HctunHoe u kaxyumieecss paBHoBecus. KoHcranta xumudeckoro pasBHoBecus. (CwmelneHue
XMMHUYECKOTO paBHOBecusl, npuHuui Jle-IlaTense — bpayna.

Ouneprus ['mb6ca, ee cBA3b ¢ sHTponuel u sHTanbnued. dusmdeckuit cMpica sHepruu ['ubdOca.
OHTPONUNHBIN U SHTANTBNUNHBINA (hakTopsl poniecca. Csa3b AG’r ¢ KOHCTaHTOM paBHOBECHSL.

1.7. PactBOopEel. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBoxIaroUIe OOpa30BAHUE KHUJIKUX HCTHHHBIX PAaCTBOPOB HEIIEKTPOJUTOB U
AJIEKTPOJIUTOB. ACCOLUMUPOBAHHBIE U HEACCOLUMUPOBAHHBIE dSJEKTPOIUTHL. CTeneHb IUCCOLMAlUU.
Koncranta guccommanuu. PaBHOBecme B cuUCTEMe, COCTOSAIIEH M3  HACBIIIEHHOTO  pacTBOpa
MaJIOPACTBOPUMOTO JIEKTPOJINTA U €ro KpucTamuioB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX COCAUHEHUM.
PaBHOBecue nucconumanuy BOJIbl, MOHHOE IIPOU3BEIECHNE BOJBI M €0 3aBUCUMOCTh OT Temneparypsl. [llkana
pH. I'mpposms coneit.

Pa3zoen 2. Heopranmieckas Xumust

2.1. XumMus s-31eMeHTOB. 2.2. XUMHUS p- SJIEMEHTOB.
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Boopoa-nepBsliii 21eMeHT NEPUOINYECKON CUCTEMBI, €T0 TBOMCTBEHHOE MOJIOKEHHUE. DJIEMEHTHI 1—
2 u 13-18 rpynn nepuoanyecKoi cucTeMbl. 3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHBIX KOHQUrypaluii,
BEJINYMH PATNYCOB, JJIEKTPOOTPUUATEIBHOCTH W DSHEPrUM HMOHH3AIMM ATOMOB. THUIMYHBIE CTEIEHU
OKHUCJICHHUS. XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB. 3aKOHOMEPHOCTH B CTPOCHMH U CBOMCTBaxX
OCHOBHBIX TUIIOB CO€IMHEHMH, X NoydeHue. [IpupoaHblie coeMHEHUS, IOJIyYEHHUE U IPUMEHEHHE.

2.3. Xumus d-anemenToB. 2.4. Xumus f- 21eMeHTOB.

OnemeHTsl 3—12 rpynn nepuoJu4ecKod CHCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHUU 3JIEKTPOHHBIX
KOH(QUTrypauuii, BEIWYMH paAJAUYCOB, DSHEPrUM HMOHU3ALMK, XapaKTEPHbIX CTENEHEH OKUCICHMS,
KOOPJMHAIIMOHHBIX yucesl atoMoB. [IpupoaHbie coennHeHus, NOJy4eHHe U COMOCTaBIeHUE (PU3NUECKUX U
XMUMHMUYECKUX CBOMCTB NPOCTHIX BewecTB. CTpoeHHME M CBONCTBA OCHOBHBIX THUIIOB COEJAWHEHUH.
OcoOenHoctu f- 371eMEHTOB.

4 O0beM yueOHOM TMCHUTITHHBI

Beero CemecTtp
Bua yueOHo# padoThl 1 2
3E Akan. 4. | 3E | Axam. 4. | 3E | Akan. 4.
O011ast TPYI0EMKOCTS AUCIUILIHHBL 12 432 7 252 5 180
Konraxruas padora - 6,23 24 |356| 128 |267| 9
ay/INTOPHbIE 3aHATHSI:
Jlexnun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHAs padoTa 3,77 136 2,44 88 1,33 48
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pa60Ta 3,77 2,44 1,33
CamocrosiTenbHOE U3y4EHHUE 136 38 48
pa3esioB TUCIUILTAHBI
Buabl koHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonrtakThas paborta — 0.8 0.4 0.4
HPOMEXKYTOYHAS aTTECTAIUS 2 ’ 1 ’ 1 ’
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Bua uTOoroBoro KOHTpOJIA: IK3aMeH 3K3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u4. | 3E | Actp. u.
O011ast TPYI0EMKOCTD AUCIUILIHHBL 12 324 7 189 5 135
Konraxruas padora- 6,23 168 |35 | 96 |267| 72
ay/INTOPHBIE 3aHATHSI: ’ ’ ’
Jlexuyn 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (I113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMmocTosiTe1bHasi padoTa 3,77 102 2,44 66 1,33 36
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pabora 3,77 2,44 1,33
CamocTosATenbHOE N3YUYCHHE 102 66 36
pa3eiioB TUCIUILIAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
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KonTakTHas pabora —

P 0,6 0,3 0,3
[IPOMEKYTOYHAs aTTeCTalUs 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja uTOoroBoro KOHTpOJIA: IK3aMeH IK3aAMEH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«Opranuyeckast XuMHs»

1 Heap aMcUMIVIMHBI — TpUOOpETEHHE CTYACHTaMHM 3HAaHUW O CTPOEHHWUM OPraHUYEeCKHX
COEJIMHEHUHN, OCHOBHBIX XHUMHUYECKHX CBONCTBAaX pa3jMYHBIX KJIACCOB OPraHMYEeCKHUX COEIWHEHUN U
METO0/1aX UX MOJYyYEeHHUsI, KaK IPOMBIIIJIEHHBIX, TaK U J1a0OpaTOPHBIX.

2 B pe3yabraTe H3y4eHHUs TUCHUILIUHBI 00YYAIOLIUIICH 10JI7KEH:

Obnadams cneAyOIMUMU KOMIETSHIIMAMUA U WHIuKatopamu ux poctmwxenus: OIIK-1.2; OIIK-1.6;
OIIK-1.10.

3nams:

— TEOPETUUYECKHE OCHOBBI CTPOEHUSI U CBOWCTB PA3IMYHBIX KJIACCOB OPraHUYECKUX COSTMHEHUIA;

— CHOCOOBI MOJTYYEHHS U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COEMHEHU;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHHSI OPraHNYECKUX PEAKIIHii;

Ymems:

— IPUMEHSTH TEOPETHUECKUE 3HAHUS VISl CUHTE3a OPraHUYECKUX COSTMHEHUI Pa3InYHBIX KJIaCCOB;

— aHAJIM3UPOBATh U MPEACKA3bIBATH PEAKIIMOHHbIE CBOMCTBA OPraHMYECKUX COEIMHEHUI];

— COCTaBJISITh CXEMBI CUHTE3a OPraHWYECKUX COSMHEHUH, 3aJaHHOTO CTPOEHNS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphl M KJIaCCU(PUKAIIY OPTaHUYECKUX COSTMHEHUIA;

— OCHOBHBIMU TEOPETUUECKUMHU IPEJICTABICHUSAMH B OPraHUYECKON XUMUM;

— HaBbIKaMH 000CHOBAHHUS pallMOHAJIBHBIX CIIOCOOOB MOITYYEHHUS! OPraHMYECKUX BEILIECTB.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoerus u HacvlujeHuvle yeneeo0opoosvt (VB).

I.1. [Ipupoa xuMHUUECKOH CBSI3U

[Ipupona xoBasienTHOU cBsizu. Dopmyibl JIbtouca. @opmanbublil 3apsan. Teopus rudpunnzanuu AO.
Teopust oTTaJIKMBaHUS SJIEKTPOHHBIX Map BasieHTHOH o006o0souku (ODIIBO) u dpopma monexkyn. ATomHO-
opOuTtanpHbie MoAenu. DPPeKThl B oprannueckor XxuMuu. [loHATHE O MEXaHU3ME XUMHUYECKOW pEeaKIlnu.
[IpomexxyTouHbIE COETUHEHHS U YACTHUIIBI OPIraHUYECKUX PEaKIUi.

1.2 Ankanbl

l'omonoruueckuit psn. Mzomepus. Homenknarypa. Crmoco6sl mosydenus. I[IpocTpaHcTBeHHOE U
ANIEKTpOHHOE cTpoeHue. dusmyeckue cpoiicTBa. OOmIas XapaKTepUCTHUKAa PEaKIUOHHOW CIIOCOOHOCTH.
[Toctynat Xs>MMOH[A. .

1.3 Crepeounsomepust

Tunel crepeon3zomepoB: KOHGOPMEpHI, I€OMETPUUYECKHE H30MEpPbl, SHaHTUOMEphL. OnTHueckas
nzoMepusi. XUpalbHOCTb. OJHaHTHUOMEpbl. Panemuueckas cmech. (CnocoObl  IPOCTPaHCTBEHHOTO
n300paxkeHusl ONTUYECKUX n3oMepoB. OTHOcHUTENnbHAs U abcostoTHas KoHpurypauuu. [Ipoexuun duniepa.
D,L-Homenknarypa. R,S-Homenknarypa. Ilonstre 00 ONTHYECKOW AaKTHBHOCTH COCIUHEHUU C JIBYMS
ACUMMETPUYECKUMU LIEHTPaMU.

1.4 IukiroamkaHbl

I'omonoruueckuit psg. M3omepus. Homenxnarypa. CrocoObl monyudenus. Kondopmanuu. Tursl
HaIlpsDKEHUH B UKIaxX. PU3nuecKue CBOMCTBA. Peakiuu MUKII0aIKaHOB.

Pa3zoen 2. Henacvluyennvie yeneeo0opooul.

2.1. Ankensl

l'omonornueckuit psan. Mzomepus. Homenknatypa. CnocoOwl mosydenusi. [IpoctpaHcTBeHHOE
cTpoenue. Pusnyeckue cBorcTBa. Peakunm ajakeHoB.

2.2 AIKHUHBI
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l'omonoruueckuit psg. Mzomepus. Homenknarypa. CrmocoObl mosydenus. I[IpocTpaHcTBeHHOE H
3IEKTPOHHOE cTpoeHune. duszndeckue cBoiicTBa. Peakuyuy ankuHOB.

2.3. AJIKauEeHBbI U MOJUEHBI

[lonatue o mnepUIUKIMYECKUX peaknusx. [omosormueckuit psn. Knaccudbuxamus. Hzomepus.
Howmenknarypa. CriocoObl nonyuenus. Peakuuu 1,3-ankaguenoB. [loHsTHE 0 MEPULIMKIMYECKUX PEAKIUAX.
Huxnonpucoeaunenue.. Ocodbennoctu peakiuit Jmibca-Anbaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopun apoMaTUYHOCTH.

CoBpeMeHHbIE TPE/ICTaBICHHUsI O CTPOEHUU OeH30J1a. ApomMaTHUecKUil Xapakrep OeH3oJia. DHeprus
conpsbkeHus. O0mire KpUTepuu apoOMaTUYHOCTH.

3.2 Coenunenust 0€H30JIBHOTO psifa

N3omepus. Homenxmarypa. CrnocoOsl mosrydenusi. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHUE.
®dusngeckue cBorcTBa. O0IIas XapaKTepUCTUKA PEAKITMOHHON CIIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouseoonvie. Cnupmeol, ernonvi, npocmoie 3Qpupol.

4.1 'anoreHONpoU3BOIHbIE

Knaccudukanus. Homenknarypa.

Ankwi- u amumanranorenuasl. M3zomepus. Homenknarypa. Crioco0sl nonydenus. [IpoctpancTBeHHOE U
3NEKTPOHHOE cTpoeHue. dusznueckue CBOMCTBA.

Peakuuu  HykineopuiabHOrO  3aMemIeHMs] M OTIICIUICHUS.  BUMOJIEKYNISpHBIM ~ MeXaHU3M
HYKJI€O(UIBHOTO 3aMelieHus (Sn2).

MOHOMONEKYISIpHBIM ~ Me€XaHM3M  HyKjieoduiabHOro 3amemieHus. Peakuuu otmereHus. f3-
OnmumunupoBanue. Mexanusmel E1 u E2. Apomarndeckue rajgoreHornpous3BoaHble. MexaHu3M 3aMelleHus
rajJloreHa B aKTHBHPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTuBupoBaHHBIE TaJOT€HONPOU3BOJIHBIE
apoMaTHUYeCKHUX YIJI€BOJIOPOI0B; apUHOBBIM MEXaHU3M 3aMEIEHHS rajoreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSI.

XapakTepucTuKka CBsi3ed  YriaepoA-3IeMEHT B 3aBUCHUMOCTH OT TIIOJOXKEHHUS JJIEMEHTa B
[lepuoanueckoit cucreme »siemMeHTOB. Metammopranudeckue coeauHeHus. Homenkmnatypa. CrocoObl
MOJIyYEHUsl JINTUNH- U MarHuiopraHudeckux coequHeHuil. Peakuus ['pusbspa, mexanusm. CrpoeHue
peakTuBoB I punbsipa. X peakuuu ¢ COEqUHEHUSAMH, COAEPKAILIMMU aKTUBHBIM aTOM BOJIOPOAA: KUCIOTaMH,
CHUpPTaMHU, aMUHAMH.

4.3 CnupTsl.

OpnnoatoMusle cnupthl. Knaccuduxanus nu Homenknatypa. Crioco6s! nonmydenus. [IpoctpancTBeHHoe
U DIIEKTPOHHOE CTpOoeHHE. XHMHUYECKHE CBOWCTBAa. MHOroaTtoMmHsle CHUpThI, [nukonu. [nunepus.
CrniocoObl nonyyenusi. dusudeckue U XuMu4eckue cBoiicta. [IpakTuueckoe npuMeHeHue.

4.4 ®enonbl

Knaccudukanus u Homenknarypa. CriocoObl nmonydenusi. Guznueckue cBoicTBa. [IpocTpancTBeHHOE
U DJIEKTPOHHOE CTPOEHHUE. XNMHYECKUE CBOMCTBA

4.5 IpocTsie a3pupbl

Knaccudukanus nu Homenknarypa. Cnoco6s! nomyuenust. @uzndeckue cBoricta. [IpocTpancTBeHHOE
U DIEKTPOHHOE CTpoeHHe. XHUMHUYEeCKHe CBoWcTBa. llukinmueckue 3QUpHI. Kpayn-3¢upsr.
KomniekcooOpazoBanue ¢ voHamu MmeramioB. [IpumeneHue.

4.6 DniokcucoeIMHeHus

N3omepus. Homenknatypa. CrnocoObl mnosyueHusi. Pusmdeckue cpoiictBa. I[IpocTpancTBenHoe u
JIEKTPOHHOE CTPOECHUE JTHICHOKCHIA. XHMHYECKHE CBOMCTBA. MeEXaHHM3Mbl pEakUMil W HalpaBJICHUE
packpbITUs KoJbla. [IpuMeHeHre B IpOMBIIIIJIEHHOM OPraHUYECKOM CHUHTE3E.

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

5.1. Anpnierusibl 1 KETOHBI

Knaccudukanus u Homenknarypa. Criocoos! nosyuaenns. Gusmdeckue cpoiicta. [IpocTpancTBeHHoe u
AIIEKTPOHHOE CTPOCHHE. XUMUYECKHE CBOMCTBA.

5.2 a,, B-HenaceimeHHbIe albAeTHIBI U KETOHBI.

Homenknatypa. CnocoObsl mosrydenus. IIpocTpaHcTBeHHOE W 3JEKTPOHHOE CTpoeHHEe. Peakmmun
MPUCOEIUHEHHUS AIEKTPOPMIbHBIX (OpoMa M TaJOreHOBOJOPOJOB) U HYKJICO(UIBHBIX pEareHTOB
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(CMHUIIBHOM KHCJIOTHI M a30TCoAepkKanux Hykineopmion). 1,2- u 1,4-Ilpucoenunenne. Mexanu3Mm peakiuii
1,2- u 1,4-ipricoeIMHEHNsS] METAUIOOPTaHUYECKUX COCAMHEHUH.

5.3 OnHOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI.

Knaccudukanus u Homenkinarypa. CrnocoObl mnomydeHus. IIpocTpaHcTBEHHOE U 3JIEKTPOHHOE
cTpoeHue. Pu3nyeckue CBOMCTBA. XMMUYECKUE CBOMCTBA.

5.4 ®OyHKUMOHANBHBIE IMPOU3BOJHbIE KapOOHOBBIX KHUCJOT: TaJIOT€HAHTUIPUb! (alMIraJoreHH Ibl),
aHTUJPUJIBL, CIIOKHBIE 3(UPbI, AMUJIbI, HUTPHIIBI.

Cnoco6s1 monmydenus. OCoOOCHHOCTH MPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTpoeHMs. Bakueiue
cBorictBa. Peakiuu N- u O-anmmpoBaHus. UX MeXaHU3MbI. KeTeHbI 1 TUKETEHBI.

5.5 MHOroocHOBHbIE€ KapOOHOBBIE KUCIIOTHI.

JlikapOOHOBBIE KUCIIOTHI KUPHOTO M apomaTuueckoro psaa. Homenknatypa. CrnocoObl moydeHus.
dusnueckue W XuMHYeckue cBoircTBa. ManonoBeli 3¢up. Ilomyuenue. Crpoenne, CH-KucmoTHOCTS.
Peakuuu koHAEHCAIMKM MaJOHOBOIO 3(UpPa U MaJIOHOBOM KHCIIOTHI C aJlbJIETHaMU.

5.6 o,3- HenacelieHHble KapOOHOBBIE KMCIOTHI U UX (PYHKIIMOHATIbHBIE IPOU3BOIHBIE.

[IpocrpancrBennas uzomepusi. CnocoObl noaydeHus. XMMHUECKHUE CBOICTBA.

5.7 Anpaernsio- 1 KETOKUCIOTHI.

Knaccudpukanuss 1 HOMeHKinarypa. o, [, y-AJNbIEru0- U KETOKUCIOTHL. AILIETOYKCYCHBIH 3¢up.
Cnoco6s1 momydenusi, crpoenne. Konnencanun Kistitzena u lukmana. MexaHu3masl..

5.8 3ameniénnble KapOOHOBBIX KHCIIOT.

lNanoreno3ameniennbie kuciaothl. Knaccudukanus u HoMeHkiatypa. CrnocoObl mojiydyeHus o- u f3-
raJIOr€HO3aMEIICHHbIX ~ KUCIOT. XUMUYECKHE CBOMCTBA. [MOPOKCHKHUCIOTHI:  Kiaccupukauus U
HoMmeHKnatypa. CrnocoObl mosyueHus. OCOOEHHOCTH CBOMCTB O-, [-, Y-TUAPOKCUKHUCIOT. JIaKTOHBI.
Amunoxkucnotel. CriocoOsl nostyuenusi. Ctpoenue. Baxueiinme pusznyeckue 1 XMMUYECKHE CBOMCTBA.

Pazoen 6. Azomcodepocawue u cemepoyukiuyeckue coeOUHeHus.

6.1. Hutpocoenunenus

Knaccudpukanus u Homenknatypa. CnocoObl mnosiydeHus. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHue. XuMudeckue cBoicTBa. Tayromepusi MNEpBUYHBIX M BTOPUYHBIX alu(aTHUYECKUX
HUTpOCOeAMHEHUN. Peakiuu.

6.2. AMUHBI

Knaccudukanms m wHOomenknatypa. CrocoObl momydeHus. dusnyeckue CBONCTBA. XUMHUUYECKHE
CBOMCTBA.

6.3 A3a- 1 1Ma30COETMHEHUS

[lonyuenue aMa30COEIUHEHUM peakuueld IUa30THPOBAHMS: YCIOBHMS IIPOBEACHUS pEaKLIUU U
MEXaHU3M; pa3IMuvsg B YCTOMYMBOCTU HACBHIIMIEHHBIX UM apOMaTUYECKHX AHa3ocoenrHeHuil. duznyeckue
cBoiicTBa. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHE apOMATUYECKUX AMA30COECIUHEHUIN B 3aBUCUMOCTHU
or pH cpenpl, TayromepHble NpeBpalleHUs. XUMHUYECKHME CBOMCTBA. Asocoueranue. llomydenume wu
npuMeHeHue azacoequHeHuil. CunTes.

6.4 ['eTeponMKINYECKHE COCTUHEHUS

Knaccudukanus. I'ereponukinnueckue apomartuyeckue coeanHeHus. OCOOEHHOCTH MOJIEKYJISpHOU
CTPYKTYphL. llsSTHUIEHHBIE T'eTepOLMKINYECKUE coeluHeHus: (ypaH, nuppon, thodpeH. HomeHknarypa.
CriocoObl  mostyueHusi. IIpocTpaHCTBEHHOE U 3JNEKTPOHHOE CTpoeHHe. ApoMaTU4YHOCTh. OcoOeHHOCTH
peakuuii anekrpoduibHOrO 3aMmenieHus. lllectuunennple U nonusiepHbIe TETEPOLMKINYECKUE COCTUHEHUS:
MUPUANH, XUHOJHUH, akpuauH. [lupuauH. DIeKTpoHHOE CTpoeHHE M apoMaTH4YHOCTb. OCHOBHOCTH U
HYKJIEO(UIBHOCTh. Peakiinu 31eKTpopHIbHOTO U HYKJICO(PHIBHOTO 3aMELICHUS: PEaKIIMOHHAs CIOCOOHOCTh
u opueHrauus. Tayromepuss 2- M 4-rUApoKCM W aMUHONUPUIUHOB. CoelMHEHUs C HECKOJbKUMHU
reTrepoaToMaMu B IIUKJIE: JUa30JIbl, OKCA30JIbl, 1Ma3UHbI U TpHa3uHbl. OO0Ias XapaKTepUCTUKAa XUMUYECKUX
CBOMCTB.
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4 O0beM yueOHOI 1 CHUIITUHBI.

Cemectp
Bcero
Bl yueGHOM paboThl 2 cemecTp 3 cemecTp
3E Akan. 3E Akap 3E Akan.
9. . 4. 9.
OO61ast TpPyA0€MKOCTh UCITUTUIHHBI 9 324 3 108 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 3,55 128 133 48 1,78 64
3aHSATHS:
Jlexuu 1,77 64 0,44 16 0,89 32
[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 4,45 160 1,67 60 3,22 116
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 )
glmmK us VII onsa 3au / 3a4 ¢ oy.) 445 167 3.22
aMOCTOSITEILHOE U3yUCHUE PA3/ICIIOB 159.6 596 100
JVCIATUTAHBI
Buabl KOHTpOJIS:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KonrtakTHas pabota — mpOMEXyTOUYHas
0,4 - 0,4
arrecTanus 1 - 1
ITonroToBka K 3K3aMeHYy. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoOJIN: - JK3aMeH
OlIeHKOM
Beero CemecTtp
Bl yueGHOM paboThl 2 cemecTp \ 3 cemecTp
3E Actp. 3E Actp. 3E Act
9. 9. p. 4.
OO611ast TpyA0€MKOCTh UCIUTUTHHBI 9 243 3 81 6 162
KonrakTHas paboTa — ayIuTOpPHBIE 3,55 96 1,33 36 1,78 | 48
3aHATHSA:
Jlexmm 1,77 48 0,44 12 0,89 | 24
[TpaxTuueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie pabotsi (JIP) - - - - - -
CamocrosiTeJibHas paboTa 4,45 120 1,67 45 2,78 | 75
KonrtakTHas camocrositenbHas paboTa 0.3 0.3 )
Camoeronrermios wayseme peios | 73 L67 278
. YACHHe pasied 119,7 44,7 75
JVCITATUTAHBI
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KonTtakTHas pabota — mpoOMEXyTOUYHas
0,3 - 0,3
arTecTanus 1 - 1
IToaroToBka K SK3aMeHYy. 26,7 - 26,7
3auér ¢
Bua uToroBoro KOHTpoOJIs: - IK3aMeH
OlleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
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«AHaJIUTHYECKAs] XMMMD»

1 Heap OMCUMILUIMHBI — TIPpUOOpETEHNE O00YJAIOMUMHUCS 3HAHUM M KOMIIETEHIIUH, HEOOXOAMMBIX
JUTSI pelIeHrs KOHKPETHBIX 3a7]a4 XUMHUYECKOT0 aHaJn3a.

2 B pe3ysbTare U3y4eHHs] AMCHUILIMHBI 00YYAKOLIMIACS J0JIKEH:
Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
[IK-2.1; TIK-2.2; TIK-2.3

3nams:

—  OCHOBHBIE MOHATHUS, TEPMUHBI, METObI U IPUEMBI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO XUMUYECKOTO
aHan3a;

—  TEOpEeTHUYECKHE OCHOBBI (U3NKO-XUMUYECKUX METO/I0B aHAJIN3a;

— NOPUHLUIBI pabOThl OCHOBHBIX IMPUOOPOB, HUCHOJB3YEMbBIX JUISI MHPOBEIACHHS] KAaueCTBEHHOTO H
KOJIMYECTBEHHOT'O aHAIN3a;
Ymems:

— TMPUMEHATh NPUOOpPETEHHbIE NPAKTHUYECKHE HABBIKKU B MPO(PECCHOHAIBHOW JEATEIbHOCTH IS
pelIeHNs KOHKPETHBIX aHAIMTHUECKUX 3aa4;

— TMPOBOJUTH OOOCHOBaHHBIM BBIOOp METOJA aHAIM3a C Y4ETOM Iejied MU OCOOEHHOCTEH TaHHOU
MPAaKTUYECKOM 3a/1a4u;

— TIPOBOJUTH PACUYEThl HA OCHOBE IPOBEIEHHBIX UCCIIEJOBAHUII;

—  TIPOBOAMUTH METPOJOTHYECKYIO OLIEHKY PE3YJIbTaTOB KOJNYECTBEHHOIO XUMHUYECKOTO aHalln3a
Braoemy:

— OCHOBaMU METPOJIOTMYECKOH OLEHKU PE3yIbTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIN3a;

— IpUEeMaMHU UHTEpIIpEeTalliy Pe3yIbTaTOB aHaIN3a Ha OCHOBE KBAJMMETPUUYECKUX OIICHOK;

— METOJIOJIOTUEH XMMHMUYECKUX M (U3UKO-XMMHUYECKUX METOJIOB aHalu3a, IIMPOKO HCIOJIb3YEMBIX B
COBPEMEHHOM aHAIIMTUYECKOU MPAKTUKE

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Unentudukanusi HOHOB 3JIEMEHTOB B pPacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

Ananutryeckass XMMHsS KaK OCHOBA METOJIOB HM3YyYEHHS M KOHTPOJSI XMMHUYECKOTO COCTaBa BEIIECTB B
MaTepUaJIbHOM MPOU3BOICTBE, HAYUHBIX HCCIEA0BAHUSX, B KOHTPOJIE 00BEKTOB OKpYKaroliel cpenbl. Buabl
aHanu3a. DIIEMEHTHBINA, MOJICKYJISIPHBIN, ()a30BBIN U U30TOMHBIN aHaM3. KormdecTBEHHBIN U Ka4eCTBEHHBII
aHaJIM3 OPraHUYECKUX U HEOPTaHWYECKHX BEIIECTB. XMUMHUYECKHUE, (PU3UKO-XMMHUYECKHE METO/Ibl aHalu3a,
UX B3aMMOCBSI3b, COOTHOIIEHUE U MPUMEHEHHE. AHAJIMTUYECKUI CUTHAJ KaK HOCUTENIb KAaueCTBEHHOH M
KOJIMYECTBEHHON uHMopMaiuu o0 o0bekTe aHanmm3a. [locTaHOBKAa aHATMTUYECKOW 3amadd. AJNTOPUTM
MPOBEACHUS aHAIM3a: OTOOP cpefaHeil MpoObl, OATOTOBKA MPOOBI K aHAM3Y, U3MEPEHUE aHATUTHIECKOTO
CUTHAJIa U €ro MEeTPOJIOrMyYecKas OLIEHKa, pacyeT pe3yJbTaTOB aHalu3a W UX uHTepnpetanus. I[Ipumepst
pelIeHUs 3a/]a4 aHAIUTUYECKOTO KOHTPOJISI B XUMUYECKON TEXHOJIOTHH, B aHAIN3€ 00BbEKTOB OKpYXarouei
cpensl U ap. IIoHATHS O COBPEMEHHBIX METOJaX 3JEMEHTHOIO aHajln3a: aTOMHO-3MHUCCHOHHBIN aHau3,
aTOMHO-a0COPOLMOHHBIN aHAIHN3, PEHTTeHO(IYOPECIICHTHBIN aHaJN3.

1.2 Cnenuduka 3a1a4 aHaTUTHUECKONW XUMUH.

OcHOBHBIE TepMHUHBI  aHaMUTUUeCKOW xuMuu. OOHapyxkenue. Omnpenenenue.  AHanm3.
AHanuTHyecKue XMMMUYECKHME pEeakIUud KaK OCHOBAa XMMHMUYECKOro aHanusza. KadecTBeHHblE U
KOJIMYECTBEHHBIE aHAIUTUYECKUE XUMUYECKHe peakiuu. TpeboBaHus, npeabsapisiemble K HUM. Crenuduka
AHAJIMTUYECKUX peaKlui, UCHOJIb3YEMbIX B aHallM3e. AHaIUTHYecKas (popMa U aHATUTHUYECKUE MPU3HAKU.
AHanuTHYEeCKHE peaKUu U aHalduTH4YecKkue AHPQPeKTbl. XapaKTEpUCTUKU aHAJTUTHUECKUX PEaKIIM:
YyBCTBUTEIbHOCTb, M30MPATEIbHOCTh (CEIEKTUBHOCTH). ['pymnmoBble, oOuiue, yacTHbIE, XapaKTepHbIE U
cnenuduueckue peakuuu. [lyrn mnoBbllieHHs] U30UPATEIBLHOCTH M UYBCTBUTEJIBHOCTH AHAIUTUYECKUX
peaKuui.

1.3 Xumuueckue paBHOBECHS B TOMOI'€HHBIX U F€TEPOTE€HHBIX CUCTEMAX, IPUMEHSEMBIX B
AHAJIUTHYECKOU XUMHH.
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OcHOBHBIE  THUNBl  PEAKIMM, MNPUMEHSEMbIX B  AHAJIMTUYECKOM  XUMHUU  (OCaXKIEHUS,
KHUCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUs, OKUCIEHUI-BOCCTaHOBIIEHUS). COCTOSIHUE HOHOB 3JIEMEHTOB
B pacTBopax. KoHCTaHThl paBHOBECHUS aHAIMTUYECKUX PEAKIUI: TepMOJUHAMUYECKUE, KOHIEHTPALMOHHBIE,
ycioBHble. DakToOpbl, BIMAIONIME HAa XMMHUYECKOE paBHOBecue (KomIuiekcooOpa3oBaHHe, 00pa3oBaHUE
MaJOpacTBOPUMBIX COEAMHEHUN, U3MEHEHHE CTENIEHU OKUCIICHUS ONPEAEIsieMOro NOHA, BIUSHUE MIPUPOIbI
pacTBOpUTEIISL, HOHHON CHJIbI, TEMIIEPATYPHI, COCTaBa pacTBOPA).

PaBHOBecHs B aHaIUTUYECKH Ba)KHBIX IMPOTOIUTUYECKUX cucTeMaX. KOHCTaHTBhl KHUCIOTHOCTH U
OCHOBHOCTH. YpaBHEHMsI MaTepuajbHOro OanaHca. Berumcnenume pH pacTBOpoB KHCIOT W OCHOBaHMM
pa3IMYHON CHIIBI, CMecel KHUCIOT M OcHoBaHMil. BydepHbie pacTBOpBI, HUCIOJb3yeMblE B XUMHYECKOM
aHaJln3e: UX cOoCTaB, cBOWcTBa (OydepHas eMKoCTb, o0sacTh OydepupoBanus), pacuer pH, npumenenue B
AHAITMTUYECKON XUMHH.

AHanuTHYECKHE peaKklUu KOMILUIEKCOOOPa30BaHUsI, OCAXACHUSA, OKHUCICHHSI-BOCCTAHOBIICHUSI.
OO0u1ue, cryneHyaTble U yCIOBHbIE KOHCTAHTHl YCTOMYMBOCTH KOMIUIEKCHBIX COeIMHEHUH. Mcnonb3oBaHue
peakuuii  KOMIUIEKCOOOpa30BaHHS B  aHAJUTHYECKOM XUMHUM (OOHapyKeHHE M  KOJIMYECTBEHHOE
onpejesieHue, MackupoBanue). Mcnonp3oBaHue peakiuil ocaKJeHusl B aHaIUTHYeCKuX Lenax. KoHncranra
PaBHOBECHS PEAKLMI OCaXIECHUA-PACTBOPEHHUS; (PAKTOPHI, BIUSIOUINE HAa PaCTBOPUMOCTh OCaaKoB. Pacuer
YCIOBUH OC@XIEHUS U PACTBOpPEHUS 0CaaKoB. OKHCINUTEIbHO-BOCCTAHOBUTENbHBIE PaBHOBECHS.
CrangapTHBINA U peabHbIM OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE TIOTEHIUAIIBI.

Xumudeckue W (Pusuko-xuMudeckue crnocoosl ompeaenenus pH pactBopoB. PaBHOBecus
AQHAIMTUYECKUX pEaKIuil KOMIUIEKCOOOpa3oBaHUs W yIpaBieHHMEe HUMHU. DakTophl, BIHUSIOLIME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. KoHcTaHTa paBHOBeCHS M €€ XHUMHKO-
aHaJIMTUYECKoe 3HaueHue. Pacuer koappuIneHToB M0OOYHBIX peaKIuil.

1.4. KauecTBeHHbIE M  KOJMYECTBEHHbIE aAHAJIMTUYECKUE pEAKUUU C OpPraHUYECKUMU
AHAJIMTUYECKUMU peareHTaMU B aHaJIM3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue aHanutuyeckue peareHtsl (OP). Knaccuduxamus OP no tumy peakuuid c
HeopranndyeckumMu uoHamu. KommuiekcooOpasytomue OP u crpoeHune ux MoJekydl: (QYHKUHOHAIbHO-
aHAJIMUTUYECKasT M aHAJTMTHKO-aKTUBHAs rpynnbl. OCOOEHHOCTH M INpeumyliecTBa ucnojib3zoBanus OP,
obOnactu npuMeHeHUs. J[ONMOJHUTENBHO: TEOpus AeUcTBUsS KomiuiekcooOpasywomux OP, yuer MOHHOro
cocrosiHuss OP u Meramna. ['unore3a aHajoruil u nmpakTuueckue BbIBOJbI U3 Hee. Ilpupona xumumyeckoit
cBs3M B KoMmIuiekcax OP ¢ moHamu MeTallioB U ee MpOosiBICHHE B LIBETHOCTH KomIulekcoB. Peakuuu OP c
XpOMOQOPHBIMU  3€MEHTaMU. VIHTEHCUBHOCTh OKpacKU AaHAJUTHUYECKUX (OpM UM HHTEHCUBHOCTh
norjoueHus. Mcnonb3oBanue peakiuii OpraHMyecKuX peareHToB B POTOMETPUYECKOM aHATIU3E.

Paszoen 2. KonnyecTBEHHbIH XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIEI ¥ 3aja4X KOJIMYECTBEHHOTO aHAIN3A.

Knaccudukanus MeTo10B KOJMYECTBEHHOTO aHanu3a. TpedoBaHUsl, IPEeabIBIsIEMble K XUMUYECKUM
peakuusM B KOJMYECTBEHHOM aHalu3e. OTambl KOJIWYECTBEHHOI'O ONpEIENICHUs. XapaKTepUCTHKA
pe3yJIbTaTOB KOJMYECTBEHHOIO XMMHUYECKOro aHanuza. OmpeneneHue coJiep:KaHusl BElIecTBa B pacTBOpE,
pacuetHbie  (popmynsl. CnocoObl MpeACTaBICHUS PE3yJAbTaTOB aHajau3a. TecThl Ha BBISIBICHUE
CUCTEMAaTUYECKUX MOrPELIHOCTEN B pe3yJbTaTaX KOJMYECTBEHHOTO XMMHUYecKoro aHaiusa. [IpoGoorbop u
poOOMOAr0OTOBKA.

2.2. Turpumetpuyeckuil aHamu3. TUIBI peaklUii, UCIIOIb3YEMbIX B TUTpUMETpUn. TpeboBanus,
MPEIbSABISEMbIE K HUM.

[Mpunnun turpumerpuu. TutpoBanue u ero 3rtambl. ['paduueckoe wuzoOpakeHue mpoiecca
TUTPOBAHUSI — KPUBBIE TUTPOBaHUSA, UX BHJbl. CKAauOK Ha KPUBOM TUTPOBAHMS, TOYKA 3KBUBAJIEHTHOCTH
(T.2.) m xoneunas Ttouka TuTtpoBaHus (K.T.T.). IlepBuunbie u BTOpUYHBIE CTaHAapThl. [lpuemsl
TUTPUMETPUYECKOTO aHAIM3a: NpsIMOE€ M OOpaTHOE TUTPOBAHME, KOCBEHHbIE MeTOJbl. THIbBI peakuui,
HCIOJIb3YEMBIX B TUTPUMETPUUECKOM aHalIn3€e; TPeOOBaHUS, PEAbSBIISIEMbIE K HUM.

JIOoTIOTHUTENBHO: UHCTPYMEHTAJIbHbIE MeTOIbl HHANKAMHU T3. [loTeHnmomeTpruyeckoe TuTpoBanue. Meron
['pana. [Ipyrue cnocoObl yCTaHOBIEHUS KOHEYHON TOYKA TUTPOBAHUSL.
2.3. Peaknuu HEUTpaIM3aliy B KOJJMYECTBEHHOM XHMHYECKOM aHAIU3E.
MeTo/1bl KUCIOTHO-OCHOBHOTO TUTpOBaHUsl. CyIIHOCTh METOJ]a KUCIOTHO-OCHOBHOIO TUTpoBaHUs. KpuBbie
KHCJIOTHO-OCHOBHOTO TUTPOBaHUs. PacueT M mocTpoeHne TeOpeTUUEeCKUX KPUBBIX TUTPOBAHUS CHUIIBHBIX U
CJ1a0bIX OJIHOOCHOBHBIX MPOTOJIUTOB. DAaKTOPbI, BIMSIONIME HAa BEIUYMHY CKauka Ha KPUBBIX KHCIOTHO-
OCHOBHOTO THUTpoBaHus. CrocoObl yCTaHOBJIEHHMSI KOHEYHOM TOYKM TUTpoBaHMs. KHCIOTHO-OCHOBHBIE
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MHMKATOPbl, HTHTEPBAJ MEPEX0/a OKPACKH HMHIUKATOpa, rnokaszareiab tutpoBanus (pT). [IpaBmiio BeiOOpa
UHIMKATOpa Ui KOHKPETHOTO ciydas TUTpoBaHHs. [IpakThueckoe NpUMEHEHHE peakUuil KHCIOTHO-
OCHOBHOTO B3auMoencTBusl. [loTeHmomeTpryeckoe TUTPOBAHKUE HA OCHOBE PEAaKIMi KUCIOTHO-OCHOBHOTO
B3auMoJieicTBUs. IHAMKaTOpHbIE MOTPEUTHOCTH U UX OLIEHKA.

2.4. AnanuTuyecKkue peakUuu KOMIUIEKCOOOpa30BaHUS U OCaXACHUS B KOJUYECTBEHHOM
XMUMHYECKOM aHaJIM3E.

Hcnonb3oBaHne KOMITJIEKCOOOpa30BaHMsI B XUMUYECKOM aHain3e. Heopranmueckue u opraHudeckue
aurasasl. KOMIUIEKCOHBI M HMX CBOMCTBA. YCJIOBHBIE KOHCTAaHTBI YCTOMYHMBOCTH KOMIUIEKCOHAaTOB M MX
[IpaKTU4eCKoe ucnojbp3oBanue. OO0CHOBaHKE BbIOOpA ONTUMAJIbHBIX YCIOBUM KOMIUIEKCOHOMETPUYECKOTO
TUTpOoBaHUs. KpHBbIe KOMIIEKCOHOMETPUUECKOTO TUTpOBaHUs. DaKTOPHI, BIUAIOIINE HA BEIMUMHY CKauKa
Ha KpuBbIX TUTpoBaHUs. CriocoOs! ycranoBienust T.0. u K.T.T. MetanioxpoMHble HUHAUKATOPBI, IPUHIUIT
ux neiictBus. BpiOop mHAMKATOpa A KOHKPETHOTO Cilydash TUTPOBaHUS. AHAJIUTHYECKUE BO3MOXKHOCTHU
METO0/1a KOMILJIEKCOHOMETPUYECKOTO TUTpoBaHUs. [IpuMeHeHrne KOMIIEKCOHOB B aHAJIMTUYECKON XMMHHU B
KayecTBE MAaCKUPYIOUIUX areHToB. [IpuMeHeHHe XUMHYECKMX pEaKUMi KOMIUIeKcooOpa3oBaHUS B
(bOoTOMETPHUECKOM aHallu3e, B METOJE KOHJYKTOMETPHYECKOTO0 TUTPOBaHHUA. Peakuuum ocaxieHus B
KOJIMYECTBEHHOM XMMMUYECKOM aHanuze. I'paBumerpudeckuil ananus. Teopernyeckoe 000CHOBaHUE BbIOOpA
ONTUMAJIBHBIX YCIOBHH OCa)X/JE€HUSA KPUCTAUIMYECKHX U aMOP(HBIX ocaikoB. IIpuMeHeHne XMMHYECKUX
peakuui OcaxJAEHHUs B METOJie MOTEHIHUOMETPUUECKOIO0 THUTPOBaHUS, B METOJAE TYypOUIAUMETPHUH.
OcobeHHOCTH peaknuil KOMILIEKcooOpa3oBaHus (XxenatooOpa3zoBaHus) HOHOB MetamwioB ¢ DJ[TA.
OcanurenbHOE TUTPOBAHUE.

2.5. AHanuTUYeCKUE peakUuu OKHUCIEHUS-BOCCTAHOBIIEHUS B KOJIMYECTBEHHOM XHMHUYECKOM
aHaJuse.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS pEaKUUs M OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN NOTEHLIHA.
KoHcTanThl paBHOBECHS OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX peakiuil. BbIOOp TUTpaHTa U ONTUMAIbHBIX
yCIIOBUN TUTpoBaHUs. KpHBble OKUCIUTEIHLHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUs. DaKkTOphI, BIAMSIIOMINE HA
BEJIMYMHY CKauka Ha KpUBOM TUTpoBaHUsA. VHAMKAIMS KOHEYHON TOYKM TUTPOBAHHUS XUMHUYECKUMHU U
¢usuko-xumMuueckumMu Meroaamu. [lepmanranatomerpus. XapakTepucTuka MeToa. Y CIOBHs MPOBEICHUS
IIepMaHraHaTOMETPUUECKUX ompeseneHui. BemecTBa, omnpezaenseMple  MNEpMaHIAHATOMETPUUYECKUM
MeronoM. JlocromHctBa u Henmoctatku Mertoja. Hopomerpus. XapakTepuCTHKa METOAA, YCJIOBUS
IIPOBEJIEHUSI HOJJOMETPUUECKOT0 OIpeieneHust BemecTs. JJocTonHCTBa U HeAoCTaTKu MeToa. [Ipumenenue
peaxkiuil OKUCIIEHUSA-BOCCTAHOBJICHHS B METOI€ TOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

2.6. onooOmeHHas xpoMarorpadusi B KOJIMYECTBEHHOM XMMHYECKOM aHaJIU3e.

TpeOoBanus, npeabaBIIeMble K peakusiM HOHHOTO oOmeHa. M3oTepma monHoro oomeHna. Buibop
ONTUMAJBHBIX  YCIOBUH HOHOOOMEHHOIO  pas3ziefieHus BemiecTB. [IpumeHeHMe HMOHOOOMEHHOM
XxpomaTtorpauu B aHAJIUTUYECKOM XMMHHM OPraHMYECKUX M HEOPraHMYEeCKHX COCIUHEHU: pasziesieHue,
OYHMCTKA, KOHIIEHTPUPOBAHUE U T.1.

Paszoen 3. BBenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHATIN3a

3.1. DXMA — cocraBHast 4aCTb COBPEMEHHON aHAIUTHYECKON XUMHUH.

Knaccudukanus  GU3MKO-XMMHUYECKUX  METOJOB  aHaiIW3a. AHAIUTHYECKUM CHUTHAJI  Kak
uH(popmaTuBHasE (YHKIMS COCTaBa BEIIECTBA U €ro KoiuuyecTBa. [IpuMepbl aHaTUTHUECKUX CUTHAJIOB M UX
n3mepenuit B OXMA.

3.2. MeTposoru4eckue OCHOBBI aHAJTUTUYECKUX METOIOB.

OCHOBHBIE aHAJIUTHKO-METPOJIOTMYECKUE XapaKTEPUCTUKA METOJOB M PEe3yJlbTaTOB aHaIM3a,
CHOCOOBI UX OLIEHKHU: Npees 0OHapYKEeHUs], KOAPPHUIIUEHT UyBCTBUTEIbHOCTH, HUXKHSSA U BEPXHSA IPAHULIA
JMarna3oHa OIpeNlesieMbIX COJIEp)KaHUM, CEeNEeKTHMBHOCTb, MPEIU3UOHHOCTh B YCIOBHUSAX CXOJUMOCTH
(OBTOPSIEMOCTH) M BOCIIPOU3BOJUMOCTH, TTPABUIBHOCTb, SKCIIpeccHOCTh. O000mennsbie ceeaeHust o ['OCT
P UCO 5725 (2002).

3.3. O6mas xapakTepuCcTKa CHEKTPaJbHBIX, MEKTPOXUMHUECKUX U XpoMaTorpauyeckux MeTOJ0B
aHanuza. [lpencraBnenre o GoToMeTpUUYECKUX, MOTEIIMOMETPUUECKUX METOIaX aHallu3a 1 HOHHOOOMEHHOM
xpoMarorpadumu.

4 O0beM yueOHOM TMCHMILTHHBI
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O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinmu 0,45 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHas paboTa 2,21 79,6 59,7
KonTakTHas camocrositenbHas paboTa
2,21
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
«Pusuueckass XuMHII»

1. He.]'lb AUCHUIVIMHBI — PACKPBITh CMBIC]T OCHOBHBIX 3aKOHOB, YIIPABJIAIOIINUX XOJ0M
XUMHUYCCKOT'O IMponecca, ImoKa3aTrb o01acTu MPUIIOKCHUA 3TUX 3aKOHOB U HAYYUTDH CTYACHTA
I'paMOTHO IMPUMCHATH UX IIPU PCIICHUHN KOHKPCTHBIX TCOPCTUUCCKUX U IMPAKTUUCCKUX 3a/1aY,
INOHATHh OCHOBHBIC KMHCTHUYCCKUC 3dKOHOMCPHOCTHU IIPOTCKAHUSA XMMHUUYCCKHUX IIPOLCCCOB U
POJIb KaTaJin3a AJIsd XUMHYECKOM TEXHOJIOTHM.

2. B pe3yJabTare u3y4yeHUs JUCUMILIMHbI 00YYAKOIIUICH 10JIKEH:

Obnadams cneAyOIMUMH KOMIETEHIIUAMHA U uHAuKaropamu ux aoctmwkenus: OIMK-1.3, OIIK-1.7,

OIIK-1.11.

Buame:

— OCHOBHBIE 3aKOHBI (PH3MYECKOW XHMHH, B3aMMOCBS3b (U3MUYSCKUX W XHUMHUYCCKUX XapaKTEPHCTHUK
mporecca;

— TYTH ONpeAciicHUs BaKHCUIINX XapaKTEPHUCTHK XHUMHYECKOTO PAaBHOBECHs (KOHCTAHTHI PABHOBECHS,
PaBHOBECHOTO BBIXOJa MPOJYKTA, CTCIICHH IMPEBPAIICHHS MCXOIHBIX BEMISCTB) M BIUSHUS Pa3IMIHBIX
(haKTOPOB Ha CMEIICHNE XUMHUYECKOTO PAaBHOBECHS;

— TEpMOJIMHAMHYECKOE OIMCAaHUE CBOWCTB WJACATBHBIX M HEUACATBHBIX pPACTBOPOB, TOIXOABI K
HaXO0XJICHHIO IMAPIUATBHBIX MOJIIPHBIX BEJTMYUH KOMIIOHEHTOB PacTBOPA.

—  TCOPHIO TATbBAHUYECKUX SIBJIICHUN;

— TCOPUU KUHETHKH, MYTH TEOPETUYCCKOrO pacyeTa CKOPOCTeH XMMHUYECKUX PEaKIHid U OTPAaHUYCHUS B
MIPUMEHUMOCTH PACYCTHBIX METOJIOB;

— OCHOBHBIE 4YepThl TOMOI'CHHOTO M TeTEPOrCHHOTO KaTajau3a, IMPHYUHBI YCKOPCHHS XUMHYECKOTO
mporecca B MPUCYTCTBHH KaTallu3aTopa.

Ymemn:

— TPHUMCHSITH TEOPETUICCKUE 3HAHUS U IKCIICPUMEHTAIBHBIC METOJIBI UCCIICIOBAHUS (PU3NICCKON XUMUHU
IIPY pEIICHUH TTPO(HEeCCUOHATBHBIX 3a/1a9;

— TPEICKa3blBaTh M HAXOJWTh ONTHUMAIBHBIC YCIOBHS MPOBEIACHHS XHMHYECKOTO IpoIllecca C IENbI0
MOJTy4EHHUST MAKCUMAaJIbHO BO3MOKHOTO BBIXOJa HHTEPECYIOIIETO POIYKTa;

— TPHUMCHSITH TEOPETUICCKUE 3HAHUS U IKCIICPUMEHTAIBHBIE METOBI UCCIICIOBAHUS (PU3NUCCKOU XUMHUH
JUTSL PEIICHUS BOITPOCOB, BOSHUKAIOIINX IIPH U3YYCHUH KHHCTUKH XUMUYCCKHX PEaKIIHii,
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— IOpPOBOAMTH aHAJIU3 M KPUTHUECKU OLEHUBATH IOJydYE€HHBIE SKCIIEpUMEHTANIbHbIE JaHHbIE, 00001aTh U

nenath 000CHOBAHHBIE BHIBOJIbI HA 0a3€ MPOBEIEHHBIX OIBITOB.
Braoemnw:

— KOMIIJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOAOB (U3NYECKOM XUMUU JI PEIICHUS KOHKPETHBIX
HCCIEA0BATENbCKUX 3a/1a4;

— HAaBBIKAMHU OIIPENEICHUs COCTOSIHUS PABHOBECHS M CAMOIIPOM3BOJBHOTO HAIPAaBJICHUS XUMHUYECKOTO
mpouecca;

— B3HAHUAMHM OCHOBHBIX 3aKOHOB (DM3MYECKOM XUMHUHM JJIs  COJEpPKaTelbHON  MHTEpHpeTanun
TEPMOJUHAMUYECKHUX PACUETOB;

— METOJaMH OIPEIENICHUS MOPSAAKa U CKOPOCTH PEaKIMH, YCTAHOBJICHUS JIMMUTHPYIOIIEH CTaguu M
MEXaHU3Ma U3y4aeMOi XUMHUYECKOW peaKIuH;

— HAaBBIKAMH COCTAaBJICHUs TaJbBAHWYECKHX IEMEHTOB JUIS LIEJIEW ONpeNeNeHUs TEPMOIUHAMUYECKUX
XApaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI HCCIIEyEMOU PEaKIH;

— 3HAHUSMM OCHOBHBIX 3aKOHOB XMMHUYECKOW KUHETHUKH, BIUSHHS PAa3IMYHBIX (PAKTOPOB (TEMIlepaTyphl,
JIaBJICHUS, KaTaJu3aTopa) Ha CKOPOCTh XUMUYECKOHN peakLuu.

3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

S cemecTp
Paszpen 1. Xumuyeckass TepMOAHHAMHUKA

1.1. IlepBbIi1 3aKOH TEPMOAVMHAMUKH

TepMmoauHaMHUECKUE CUCTEMbl U TEPMOJAMHAMUYECKUE MTapaMeTpbl. DKCTEHCUBHbIE U UHTEHCHUBHbIE
CBOWCTBA CHCTeMBl. TepmomuHamMuueckuii mporecc. DYHKIUU COCTOSHUS W (YHKIMU TpoIlecca.
BHyTpeHnHss sHeprus u sHTaNbNUs, UX cBoiicTBa. TemnoTa u paborta kak ¢popMmel nepeaayu sHepruu. Padora
paciiupeHusl raza M nojiezHas pabora. PopMyIMPOBKH MEPBOr0 Hayajga TEpMOAUMHAMHKHU. B3aumocBs3b
TEIUIOThI, pabOThl M HM3MEHEHHUS BHYTPEHHEW HSHEPruud B H30XOPHOM, H300apHOM M H30TEPMHUUYECKOM
npoueccax. TemioéMKoCcTh BelecTBa — U30XOpHAas WM HM300apHas, MOJSpHasl, yaesnbHas. TernnoéMKOCTh
UJealbHbIX Ta30B, B3aUMOCBS3b MOJSIpHBIX Temtoémkoctet Cp u Cv umaeanpHOro rasa. TemioéMKOCTh
TBEPIIIX BEIHIECTB M JKUAKOCTEH. 3aBUCHMOCTh MOJISIPHOM HM300apHOM TEIUIOEMKOCTH BEIIECTBA OT
TEMIIEpaTypbl, SMIUPUUYECKHE YpaBHEHHUS (CTENEHHbIE PAJNbI), UX NPUMEHUMOCTh. 3akoH KyOoB Jlebas,
npaBwio rononra u Iltu. Cpennssi mzo0apHas TEIUIOEMKOCTh BEIIECTBA B HHTEpBaJie TeMIEpaTyp.
TemneparypHas 3aBUCUMOCTb Ipupanienus sHTansnuu Bemectsa (Hr — Ho) npu nocrosiHHoM naBieHuu c
yaétoMm (a3oBbix mepexonoB. TemnoBor 3ddext xumuueckoro mpormecca. OCHOBHOE CTaHIAPTHOE
cocrosinue. CTtaHAapTHbIE SHTANBINKU 00pa3oBaHus U cropanus BemiecTB. [Ipumenenue 3akona ['ecca ais
BBIYMCIIEHUS TEIUIOBBIX 3()()EKTOB XUMUYECKMX M (U3UKO-XUMUYECKUX MpoueccoB. CBs3b TEIMJIOBBIX
3¢ deKToB MpU MOCTOSIHHOM OOBeME M IMpU NOCTOSHHOM [JaBJIEHUU. 3aBUCHUMOCThH TemioBoro 3ddexra
peakuuu OT TeMmiepaTypel. BeiBog u ananu3 ypaBHeHus Kupxroda B auddepennumansHoit dopme.
WuTerpupoBanue ypaBHeHnus: Kupxroda.

1.2. BTopoii 3aK0H TepMOJIUHAMUKHU.

CaMonpou3BoJIbHBIE U HECAMONPOU3BOJIbHBIE, OOpaTHMble U HeoOpaTUMble, pPABHOBECHBIC
(KBa3UCTaTUYECKUE) M HEpaBHOBECHBIE Mpoliecchl. PaboTa paBHOBECHOTO M HEPAaBHOBECHOI'O IPOLIECCOB.
@OopMyIHpPOBKM BTOPOr0 Hayaja TEPMOJMHAMUKH. OHTPONUS KaK KpPUTEpUH  HaAIPaBJIEHHOCTH
CaMOIIPOM3BOJIBHBIX IPOLIECCOB U PAaBHOBECUS B H30JIMPOBAHHBIX CHCTEMax. 3aBHUCHUMOCTH SHTPOIUH

BEIIIECTBA OT MMAPaMETPOB COCTOSHHS (TeMIEpaTyphl, NaBiieHus, o0bema). Pacder m3mMeHEHHUs SHTPOTHH B
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Pa3IMYHbIX MPOLIECCaX, CBSI3aHHBIX C U3MEHEHHEM COCTOSIHUS MIEAbHOTO rasa, a TaKkKe YHUCTBIX TBEPIBIX
WIN JKUJKUX BellecTB. V3MeHeHue SHTponuM B MpOLECCE CMELIEHUs HAealbHbIX ra3oB. M3MmeHeHue
sHTponuH Tpu (Ha3oBBIX Mepexonax. TermmoBas Teopema HepHcra, moctynat Ilmanka (Tperbe Hayayio
TepMoauHamMuku). CratucThyeckass MHTEpPIpETalusi BTOPOro Hadajla TEPMOJWHAMUKH, YypaBHEHHUE
bonbivmana-Ilnanka. Beiunciaenne aOCOMIOTHOM SHTpONUHM BellecTBa. Pacuyer W3MEHEHHs SHTPONUU B
XMUMHMUYECKUX peaklUUsX MpU pa3iuuHbIX TemmepaTypax. OOwveaunenHoe ypaBHeHue | u Il 3akoHOB
TepMoJMHaMUKU. DHeprus ['enpmronbla u sHeprus ['mb0ca kak KpUTEpUU HAIPABIEHHOCTH MPOLIECCOB U
paBHOBECHS B 3aKPBITHIX cUCTEMaX. XapakTepucTuyeckue (QyHKIUU. 3aBUCUMOCTh dHepruu ['enbMrosbia u
sHepruu ['mb6b6ca or mapameTrpoB cocTosiHUs. TemmeparypHas 3aBHCHUMOCTh 3Hepruu ['nb06ca BemiecTBa ¢
yuétoMm (a3oBbix mepexonoB. Pox ¢azoBoro mepexoma (mepBwiid, BTOpoH). YpaBHeHusi ['ubOca-
I'enpMroneia. Pacuer nsmenenuii craniapTHeIX sHepruii ['u60ca u ['enbMrosbiia B XMMHUECKUX PEaKIUAX
IIPH pa3IMYHbIX TEMIEpATypax.

CucremMbl HEPEMEHHOTO0 COCTaBa. XUMHUYECKHI MOTEHIMa]l KOMIIOHEHTa CHCTEMBL. 3aBUCHUMOCTD
XMMHMUYECKOTO MOTEHLIMajJa OT JAaBJICHUS U TeMIepaTypbl. YCIOBHS pPAaBHOBECHS M CaMOIPOU3BOJIBHOIO
MIPOTEKAHUSI [TPOliecca B CUCTEMAaX EPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii 0anaHC XUMUYECKOW peakluy, CTENEeHb NPEBpAlICHUs, XUMUYECKas IepeMeHHasl.
VYpaBHeHHE H30TEpMbl XUMHUYECKOW peakuuu (n3oTepMbl Bant-I'odda). Xumuueckoe cpoactBo. AHamu3
YpaBHEHUS HM30TEPMBI JJIsl ONPEICIICHUs HAIPaBJICHUS CAMOIIPOM3BOJIBHOIO IMPOTEKAHUS XUMHYECKOM
peakuuu OT JAHHOIO MCXOJHOTO (HEpPaBHOBECHOIO) COCTOSHUS. TepMoJuMHaMuyecKass KOHCTaHTa
XMMHYECKOTO PaBHOBECHUS U SMIUPUYECKHME KOHCTaHThl xumuyeckoro paBHoBecus (K, K¢, Ki, Kp),
YpaBHEHHUS UX CBSA3M JJISl pEaKlMM B HiealbHON ra30Boi cMecu. KoHCTaHThI paBHOBECHS 111 TOMOTE€HHBIX U
IeTepOreHHbIX peaklUui, WIealIbHbIX M HEHWJEaJIbHBIX PEaKIMOHHBIX cucTeM (Ha mpumepax). CmenieHue
XUMHUYECKOTO paBHOBecUs TMpH u3MeHeHuu ooOmiero nasieHus (T = const) u mpu 100aBICHUM B CUCTEMY
uHeptHoro rasa (T = const, P = const).

Bnusinue temreparypbl Ha KOHCTAaHTY XMMMUYECKOI'O pPaBHOBECHUS, YPAaBHEHHUS M300apbl U U30XOPbI
XUMHMUYECKON peakiuu. BriBOJ, aHaIu3 U MHTErpUPOBAaHUE HA3BAaHHBIX ypaBHEHUI Ha MpUMEpE YpaBHEHUS
n300apel. Pacuer cpenHero M UCTHMHHOTO TEIUIOBOTO 3(¢eKTa XMMHYECKUX peakUud W3 3aBUCUMOCTH
TEPMOJIMHAMUYECKOW KOHCTAHThI PaBHOBECUSI OT TeMIIepaTyphl. PacueT KOHCTaHT paBHOBECHUSI XMMUUYECKUX
peakuui M3 CTaHAAPTHBIX TEPMOJAMHAMUYECKUX (YHKIMMI BeuiecTB. BbluncieHHe KOHCTAaHT paBHOBECHUS
XMUMHMUYECKUX PEaKIUil MO CHpaBOYHBIM JIaHHBIM O KOHCTAaHTaX paBHOBECHS peakiuil o0pa3oBaHUs
COEJIMHEHUH U3 MPOCTHIX BELIECTB.

Pazgea 2. ®a3oBble paBHOBeCHS B O/JTHOKOMIIOHEHTHBIX CHCTeMax

2.1. ®a3oBble nIepexosl U (pa3zoBas quarpaMma COCTOSHUS TSI OJTHOKOMITOHEHTHBIX CHCTEM

daza, KOMIOHEHT, YuCiIo creneHedr cBoOonapl. [IpaBuio (a3 I'mb6ca. [lpumenenue mpasmiia ¢as
['m60ca mns ananmm3a (a3oBBHIX pPAaBHOBECHH B OJHOKOMIIOHGHTHBIX cHCTeMax. Jlpmarpamma COCTOSIHHS
OJTHOKOMIIOHCHTHOM CHCTEeMBI, € (pa3oBbIe MMOJIS, JIMHUN W TPOWHBIC TOYKH, BRIPAKAIONINE COOTBETCTBEHHO
onHo(daznoe, nByxdaszHoe u TpexdaszHoe paBHOBecus. HachlmeHHBIH Tap, TemrepaTypHash 3aBHCHMOCTh
JIABJICHHUS HACBIIIEHHOTO Mapa. KpuTudeckasi Touka, KpUTHIECKOE COCTOSTHHE BEIIECTBA, €M0 OCOOCHHOCTH.
BreiBoa u ananu3 ypaBHeHus KianeiipoHa. 3aBUCMMOCTh TEeMIIEpaTyphl TUIABJICHUS OT BHEIIHETO JIaBJICHUS,
WHTETpUPOBaHUE ypaBHeHMs KitamedpoHa it paBHOBECHS TBEPIOC TEJIO - JKUIKOCTh. PaBHOBecHs ¢
razoBoi (a3oii, ypaBuenne Knamneripona-Kmay3sunyca, BIBOJ U HHTETPUPOBAHUE YPABHEHHS JUISI ONUCAHMS
JIUHUH UCITAPEHUS M CYOIMMAIINK, HCITOJIb3yeMble nomylieHus. OmnpeneicHne KOopIuHaT TPOMHON TOUYKH.
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2.2. Onpenenenue TepMoAMHaAMUYECKUX (PYHKIIUHI mporecca (pa3zoBoro nepexoaa

[Ipumenenne ypaBHenus Kianelipona-Knaysuyca ansg pacuera M3MEHEHHsI TEPMOIMHAMUYECKHX
¢byHKIME npu Pa3oBbIX HpeBpalieHusX. B3auMocBs3p SHTaNbNUN IJIaBJICHUS, UCHAPEHHUS U BO3TOHKU B
TPOMHOM TOUKE. DMIHUpUUIECKOe rpaBuiio TpyToHa.

Paspnen 3. TepmoanHamMuyeckasi TeOpUsi pacTBOPOB
3.1. OcHOBBI TEpMOIMHAMUKHU pacTBOPOB. IlapiinanbHble MOJIbHBIE BETUYUHBI

Knaccudukanumu pactBopoB. IlapumanpHple MoOJISIpHBIE BETWYHHBL YpaBHeHus [nO6ca-/lrorema
(BBIBOJ M aHaM3). MeToabl ONpeaesieHns MapUalIbHbIX MOJISIPHBIX BEJIMYMH (METOJ KacaTelIbHbIX U METOJ
oTpe3koB). OTHOCHUTENIbHBIE MNapLMaIbHBIE MOJISIPHbIE BEIWYHMHBI (MApLMaIbHBIE MOJSpPHbIE (QYHKUUU
cmetenus). TepmonnHaMuyeckue GyHKIUNA CMELICHUS.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJCAIbHBIX PACTBOPOB

Wneansabie  (COBEpIICHHBIE) PACTBOPHL. XHMHYECKHH TOTEHIIMAT KOMIIOHEHTa UICAIBHOTO
pactBopa. TepmoanHaMudeckue (GyHKIIMU CMEIICHHS IS UIeaIbHBIX PacTBOpOB. PaBHOBecHe "ueanbHbII
pactBop-map", 3akoH Payms, rpaduueckas uHTeprperanus 3akoHa Paymsa. IlpenensHo pa3OaBiieHHBIE
pacTBOpBI, 3aK0oH ['eHpu. YpaBHEHHE XMMHUUYECKOTO MOTEHIIMANA /I PACTBOPUTEIS U PAaCTBOPECHHOTO
BemecTBa. HeumeanbHbie (peayibHBIC) PACTBOPHI, TMOJIOKHUTEIBHBIE W OTPHUIATEIBHBIE OTKIOHEHUS OT
uneanbHOoCTH (0T 3akoHa Payms). CtangapTHpIe COCTOSIHUS KOMIOHEHTOB pacTtBopa. CUMMETpUYHAS M
HECHUMMETpPHUYHAS CHCTEMbI CPaBHEHHsI. PacyeT akTUBHOCTEH M pallMOHAIBHBIX KOY(PGHUIIUEHTOB aKTHBHOCTH
KOMIIOHEHTOB pacTBopa. TepMoanHamMudeckue (YHKIMU CMEIICHUs] [UIsi HEWJeaTbHBIX PacCTBOPOB.
3aBUCUMOCTh aKTUBHOCTHU ¥ KOA(D(UIIMEHTA aKTUBHOCTH KOMITIOHEHTA OT TEMIIEPaTyphl U TaBJICHHUS.

3.3. KommratuBHbIe CBOMCTBA pa30aBIICHHBIX PACTBOPOB HEJIETYYHMX BEIIECTB B JICTYYEM PACTBOPHUTEIIES

KomnuratuBHbie cBOMCTBA pa30aBI€HHBIX PACTBOPOB HEJNETYYHX BELIECTB B JIETYYMX PACTBOPUTEIISIX
(HOHI/I)KGHI/IG AaBJICHUS HACBIMICHHOTO IIapa pacCTBOPUTCIIA Had pPacTBOPOM II0O CPABHCHUIO C YHCTBIM
paCTBOPUTCIIEM, IIOBBIICHUE TEMIICPpATypbl Hadala KUIICHUA W MNOHMIKCHHUEC TCMIICpAaTypbl Hadalla
OTBEPJICBaHUS PACTBOPOB, OCMOTHYECKOE JIaBJIeHNE). DOYUTMOCKOTTNYECKAs U KPHOCKOITMYECKasi KOHCTAHThI
PaCTBOPUTCIIA. BI)IBOI[ YPaBHCHHs, CBA3BIBAIOMICTO IMOHMIXKCHUC TEMIICPATYPBI Hadalla OTBCPACBAHHA C
KOHIICHTpamme pactBopa. OcMOC, OCMOTHYECKOE JiaBlieHMe, O0OpartHbli ocmoc. Vcnonb3oBanue
KOJUTMTaTUBHBIX CBOMCTB AL ONpCACIICHUA MOJ'ISIpHOﬁ MacChl, CTCIICHH JJucconuanuu HWJIN CTCIICHU
accollMalliy PACTBOPEHHOI'0 BEIECTBaA.

Pa3nen 4. ®a3oBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTeMAaX
4.1. PaBHOBeECHE «KHMJIKUI PACTBOP - HACBILEHHBIN IIap» B IBYXKOMIIOHEHTHBIX CHCTEMAaX.

JluarpaMMmbl «aBJIEHHE-COCTaB», «TEMIIEpaTypa-coCTaBy», «COCTaB I1apa-COCTaB JKUAKOCTH» VIS
UJealbHbIX U HEWJealbHbIX pacTBOpOB. lIpuMenenue npaBuna (a3 K UCCIEIOBAHUIO AUArPAMM. 3aKOHBI
I'n66ca-KonoBanoBa. AszeoTponus, TEpMOJWHAMUYECKOE YCIOBHE TOYKM a3eoTpoma. [IpaBuio peluara.
DOU3NKO-XUMHYECKIE OCHOBEI PasaCICHUA KUIKUX cMmecen MCTOJaMHU IEPECTOHKU U peKTI/I(i)I/IKaHI/II/I.

4.2. PaBHOBecHE (GKHUAKOCTB-TBEPAOEC» B IBYXKOMIIOHCHTHBIX CUCTEMAX.

Tepmuuecknii aHanu3, KPHUBBIE OXJIAXKICHUSA, NOCTPOCHUE IUArpaMMbl IUIABKOCTH II0 KPHUBBIM
oxnaxaeHusi. CUCTEMBl ¢ OTpaHUYEHHOW M HEOTPAHWYEHHOW PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM
cocrosiHuu. M3omoppusm. Tumbel TBepAblXx  pacTBOpoB. [luarpammbl — MIAaBKOCTH — M30MOPGHO
KPUCTAJUIM3YIOUIMXCS. BEIIECTB. JlMarpamMMbl IIIABKOCTH CHCTEM C OTPAaHMYEHHOM pPACTBOPUMOCTBIO B

52



TBEPJOM COCTOSIHUM. OBTEKTHYECKOC U IIEPUTEKTHUYEeCKoe paBHOBecus. OmpeneneHue cocraBa
ABTEKTUYECKON MKHUAKOCTU MOCTpOeHUEM TpeyronbHuka Tammana. [Ipumenenue mpaBuia ¢a3 ['mb6ca k
HCCIIEJOBAHUIO (Da30BBIX PABHOBECHIH.

6 cemecTp
Paspnen 5. PacTBopHbI 2/1€KTPOJIMTOB
5.1 PacTBOpBI 2JIEKTPOJIMTOB B CTATUYECKUX YCIOBUAX

TepmoauHaMHUecKOe ONKMCAaHUE CBOMCTB pacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTU U KOA(PPUIIUEHTHI
aKTUBHOCTH JJIEKTPOJIMTA M HOHOB B PACTBOpPE, CpelHUE HOHHBbIE KOd(D(UIIHMEHTH aKkTUBHOCTH. CBS3b
aKTUBHOCTH 3JIEKTPOJIUTA CO CPEAHEN MOHHON aKTMBHOCTBIO M KOHIIEHTpaluel anekTpoiaura. MoHHas cua
pactBopa. IlpaBuno wnoHHOW cuibl. OCHOBHBIE MOJOXKEHHUS DSJEKTPOCTATUYECKOW TEOPUM CHUJIBHBIX
anekrponutoB [lebas-Xrokkens. Ilpenenbubiii 3akoH Jlebas-X1KKkens, BTOPO€ U TPETbE NPUOIUKEHUS
TeOpuH, rpaduuecKoe MPeACTaBICHUE 3TUX 3aBUCHMOCTEH.

5.2 PacTBOpBI ANEKTPOIUTOB B TUHAMUYECKUX YCIOBUIX

[IpoBoanuky snexrpudeckoro Toka [ u Il poxa, noHHas U 3IEKTPOHHAS IPOBOJUMOCTB. Y JeNIbHAs,
MOJISIpHAsi U SKBUBAJEHTHAs 3JIEKTPUUECKHE IMPOBOJAUMOCTH, B3aUMOCBS3b MEXJYy HHUMH. 3aBHCHUMOCThb
YACIBHOW M MOJIAPHOM 3JIEKTPUYECKOM NPOBOAMMOCTEM OT KOHIIEHTPALMM, TEMIEPAaTypbl W MPUPOIBI
pactBopuTtensi. CKOPOCTh U TOJBIKHOCTD (a0COIOTHAST CKOPOCTh JIBH)KCHHSI) HOHOB. 3aKOH HE3aBHUCHUMOTO
nBKeHUs1 HOHOB (3akoH Kombpaymma). [IpenensHbie MOJIIpHBIE 3JEKTPOTIPOBOTHOCTH MOHOB. DcTadeTHBIN
MEXaHU3M IIEPEHOCa JIEKTPUYECTBA HMOHAMM TUAPOKCOHMS M THUAPOKCWIA. Yuciia nepeHoca HOHOB.
DNEKTPONPOBOJHOCTh PACTBOPOB CUJIBHBIX AJIEKTPOJIMTOB, YpaBHEHHE KOpHS KBaJpaTHOro (ypaBHEHUE
Konbpayma). IIpumeneHue Teopuu CHIBHBIX 3JIEKTPOJUTOB JUIsl OOBSICHEHUS 3JIEKTPOPOPETHUECKOTO U
penakcanuoHHOTO (PPEKTOB CHIKEHHS AIEKTPONPOBOAHOCTH. BimsiHUE 110J1€1 BRICOKOM HAMPSHKEHHOCTH U
BBICOKOM 4YacCTOTBl IIEPEMEHHOTO TOKa Ha AJIEKTPOIPOBOJHOCTH PAcTBOPOB. METOOUKHA HW3MEPEHMS
ANIEKTPONPOBOAHOCTH. KOHAYKTOMETpHUYECKOE ONpeAeeHUe CTENEHH M KOHCTAaHThl IUCCOIMALUU CIIA0bIX
AJIEKTPOJIUTOB, TEIUIOTHI, SHTponuu u HHeprun [uOOca mpouecca aucCOLMAIMM, PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COECTUHEHUM.

Pa3zjnen 6. DileKTpoXuMHYECKHE CUCTEMBI (LIenu)
6.1 DJ1C u snexTpoaAHBIC TOTECHITUABI

DNeKTpOXUMHUYECKHE cUCTeMbl (1iernu). Bo3HMKHOBEHHE CKauyka MOTEHIMAJa Ha TPaHHUIEe pasjera
npoBogHuKoB I u Il pona. JIBOMHOHN 3yieKTpUYECKHl CIIOH. DIEKTPOXMMHUYECKUN MOTEHIMAJ, rajbBaHU-
noteHuuan. OOpaTuMmble  BJIEKTPOAbl UM OOpaTUMbIE  AJIEKTPOXUMHUYECKHE Lenu  (IJIEMEHTHI).
DNEeKTPOABMKYIIasl CUjla TaJIbBAHUYECKOTO 3JI€MEHTA, YCIIOBHBIM 3J1EKTPOAHBIN MOTEHIMAN (MOTEHUUAN B
BoJIopoiHOM mikane). Csa3b D/1C raqbBaHUYECKON LETH ¢ IEKTPOJHBIMU MOTeHIIManamMu. [IpaBuio 3HaKoB
O/1C u 37eKTpOJHBIX MOTEHUHUATIOB. TepMoauHaMHUEcKas TEOpHs TrajibBaHWYECKUX sIBICHMH. BwiBOa u
aHanu3 ypaBHeHuss Hepncra, BbIpaxkaromero 3aBucumMocTb JIC  TanpBaHUYECKOTO JJIEMEHTa OT
aKTUBHOCTEM  KOMIIOHEHTOB  JJIEKTPOAHOM  peakuuu.  YpaBHeHue ['uOb6ca-I'enpbmronbua — ans
ANIEKTPOXUMHUYECKUX cHcTeM. 3aBucuMocTb OJJ[C TrambBaHUYECKOro »JJIEMEHTa OT TEMIIepaTyphl.
Knaccudukanuss 5>1I€KTpoJOB: 3JEKTPOAbl IEPBOIO M BTOPOTO poja, Tra3oBble, OKUCIUTEIbHO-
BOCCTaHOBUTEJbHBIE. YpaBHeHHEe HepHeTa i1 noTeHuana 31eKTpo0B BCEX BUIOB.
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6.2. "'anpbBaHWYECKHE IIIEMEHTHI

Turbl raTbBaHMYECKUX IIEMEHTOB: XUMHYECKHE, KOHIIEHTPAIIMOHHBIE, C TIEPEHOCOM, 0e3 mepeHoca.
Hubdy3noHHbIl MOTEHIIMAN, MEXaHW3M BO3HHUKHOBEHHMSI M METOJbI €ro ycTpaHeHus (CBEACHHUS K
MHUHUMaJIbHOW BennunHe). Metonuka maMepenus OJIC W AMEKTpPOOHBIX MOTEHIMAIoB. [IpuMeHeHue
MOTEHIIMOMETPUU JUISl  ONPENEICHUS] TEPMOJUHAMUYECKUX XapaKTEPUCTUK XUMHYECKHX PEaKIUH,
MPOTEKAIOINX B TajJbBAaHUYECKOM II€NM, KOHCTAHT XUMHYECKOIO pPAaBHOBECHS, AKTUBHOCTEH U
KO3(pPUIIMEHTOB  aKTUBHOCTH  JJIEKTpOdUTOB, pH  pacTBOpOB, TPOU3BEIACHUS  PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COCTUHEHUN. X UMUYECKHE UCTOYHUKH TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opManibHasi KHHETHKA

TepmoauHamMuueckass  BO3MOXHOCTb  Ipollecca M €ro  IpakThuueckas  (KMHETHYecKas)
ocymecTBUMOCTh. [IpenmMer u 3agaun xumMudecko KuHeTUKU. OCHOBHBIE OHATUS (POPMAIIbHON KMHETUKHU:
CKOPOCTh XMUMHYECKOW peaklMH, MOJEKYISIPHOCTh, YAaCTHBIH M oOmui mnopsaok. OCHOBHOHM mocTynaT
XUMHUYECKON KUHETHKH, KUHETUYECKOE YpaBHEHHE CKOPOCTH peakiuu. KoHcTaHTa CKOpOCTH XMMHUYECKOM
peakiuu, pa3MEepHOCTb KOHCTaHTHI CKOPOCTU. MeToAbl ONpeAeseHUs] CKOPOCTEH XMMHMUYECKUX pEeakKIui.
[Ipocteie (smeMeHTapHble) M ClOXKHbIe peakuuu. KuHernka mnpocThiX U (GOpMaibHO HPOCTHIX
OJIHOCTOPOHHUX TOMOTEHHBIX peakuuid. Peaknuum nepBoro, BTOPOro U  TPETHETO  MOPSAKOB.
JuddepenunanbHas U UHTErpajibHas GOpMbl KUHETUYECKUX YPAaBHEHUN, KUHETHYEeCKUe KpuBble. JInHelHoe
MIpPE/ICTaBICHNE KUHETUYECKUX KPUBBIX JUIS PEaKIM pa3IuuHbIX NOpsAIKoB. Bpems mnomympeBpaiieHus.
Peakuuu HyneBoro nopsiaka. Meroa uz0biTka (n3ossiiuu) OcCTBanba ONPEAEICHUs YaCTHBIX MOPSIKOB I10
COOTBETCTByIOIIEMY peareHTy. [luddepeHunanbuble M HHTErpajibHble METOJIbl OINpPENENICHUs MopsiaKa
peakuuu. Pa3nuune KOHLEHTPAIMOHHOTO M BpeMEHHOro nopsakoB. CliokHele peakuuu. I[IpuHImn
HE3aBHCHMOIO IPOTEKaHUs JJIEMEHTapHbIX peakuuil. OOpaTuMble W MapajiesbHble pPEaKIUH HEPBOro
nopsiika. Juddepenunanbupie ypaBHEHUS, OMKUCHIBAIOLIUE CKOPOCTU TUX pEaKUUl, UX WHTETPUPOBAHUE.
Kunernueckue KpuBble A KaXJIOro M3 pearupyrouux BemiectB. [locienoBarenbHble peakuuu 1-ro
nopsiika. Cucrema nuddepeHIMaNbHbIX ypaBHEHUHN, OINUCHIBAIOIIMX KHUHETHKY IOCJIEOBATEIbHBIX
peakuuii. Kunernueckue ypaBHEHHs] M KUHETHYECKHE KPHBBIE JUIsI BCEX YUYAaCTHUKOB peakuuu. Bpems
JNOCTHMKEHUS] MaKCHUMaJlbHOM KOHILEHTPALMU MPOMEKYTOYHOTO BEIIECTBA. 3aBHUCHUMOCTb MAaKCHMAaJIbHOM
KOHLIEHTPALMK IMPOMEKYTOYHOIO BELIECTBA OT COOTHOIIEHMSI KOHCTAHT CKOPOCTEH OTIENbHBIX CTaauil
MOCJIEIOBATENIbHON peakuuu. [[puHIMN TUMUTUPYIOMIEH CTaauy NOCIEA0BATEIbHON XUMUYECKON pEaKIUu.
CranuoHapHbIi peXHMM MPOTEKaHHsS MOCIEAOBATENIbHBIX peakuuid. Meroa  KBa3uUCTAlMOHAPHBIX
KOHLIEHTpalUui, oOjacTb NpuUMEHEHus. BiusHue TemmepaTyppl Ha CKOPOCTh XMMHMUYECKOM peakIiuH,
npubmmkeHHoe npaBuio Bant-I'odda. YpaBuenue Appenuyca B nuddepeHIHaTbHON U MHTETrpaibHOM
dbopme. DddexkTuBHAasS dHEPrus akKkTUBAIUU W NPEIIKCIIOHCHIMAIBHBIA MHOXXHUTEIb, METOABl HX
OTpeJeNIEHUs] U3 SIKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust akTuBHBIX (OuHapHbIX) coyaapenuit (TAC). CKopoCTh peakiu Kak YHCIIO CTOJIKHOBEHHIA
aKTUBHBIX MOJIEKY]l B eIuHUIy BpemeHH. KoHcTaHTa ckopocTtu OuMouieKynsapHO# peakuuu. dusnueckuit
CMBICT TPEIIKCIOHEHUUATBHOIO MHOXHUTENSI U SHEPruu AaxkTUBAlMM B paMKax TEOPUH AaKTUBHBIX
coynapenuii. Crepuyeckuil pakTop, HECOOXOAUMOCTh €r0 BBEIECHUS B KHHETHUYECKOE YPAaBHEHUE PEAKIIHMH.
JlocToMHCTBa M HEJNOCTAaTKU TEOPUM AaKTUBHBIX coyldapeHud. MexaHu3M MOHOMOJIEKYIISIPHBIX Ta30BbIX
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peakuuii B pamkax TAC, cxema Jlunnemana. VcrtonkoBaHue MpUYMH —HU3MEHEHMs] TMOpSAIKa
MOHOMOJIEKYJISIPHOM peaKIuy TP U3MEHEHHH JIaBJICHUS.

Teopust mepexomnoro coctosiHusi (aktuBupoBaHHOTO KoMiuiekca) (TIIC wmmu TAK). OcHoBHBIC
nonoxxkenust TIIC, kuHernueckas cxema peakiuu. [IoBEepXHOCTh NMOTEHUMANIbHOM IHEPrUM, KOOpJAUHATA
peakuuu, MyTh peakuuu. AKTUBHPOBAHHBIA KOMILJIEKC M €r0 CBOMCTBA, MCTUHHAs SHEPTUs aKTUBALIUU.
CKOpoCTh peakiuu — CKOPOCTh paclaja aKTUBUPOBAHHOTO KOMILIEKCA (CKOPOCTh €ro MPOXO0XKACHUS dYepes
MOTeHUMANbHBIA Oapbep). KBasurepmonunamuueckass ¢opma ypaBHenuss TIIC, sHTanmpnus W SHTpOIMS
aKTUBALlMM, TPAHCMHUCCHOHHBIM KO3(pduuueHt. CBsi3p OSHTAIBNOMM aKTHBAUMM C  3(PeKTUBHOM
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEIHBIE PEAKIUN

DOTOXMMUYECKHE  pEeaKklUuu, NEepBUYHbIE U  BTOPUYHbIE  (POTOXMMHUYECKHE  IPOLIECCHI.
®oroauccormanuss U Qoronns. Potopuznueckue (Ae3aKTUBALMOHHBIE) MPOIECCHl IPU IMOTJIOLIEHUN
u3nyyeHus. 3akoHsl poroxumuu: ['porryca-Jlpenepa u Oiinmreitna-1lItapka. KBantosslii Beixoa. Kunernka
MPOIIECCOB,  MPOUCXOIANIUX ¢  ydacTueM  (POTOBO3OYKIEHHBIX  MOJIeKyln.  CeHCHOMIM3aTOPHI,
CencubunusupoBaHHble poToXxuMuyeckue peakiuuu. OCHOBHBIE pa3IUuUsl Peakiuil ¢ (HOTOXMMHUECKUM U
TEPMHUYECKUM MHULUKUPOBaHUEM. DOTOXUMHUYECKHE MPOIecChl B aTMOochepe, POTOCUHTES.

Hennpie peakmuu. [IpuMepsl peakinii, TPOTEKAIIUX MO IEMHOMY MeXaHu3My. OCOOEHHOCTH U
OCHOBHBIE CTa/IMU LEMHbIX peakuuid. MexaHu3Mbl 3apoXKIACHUS, pa3BUTHS U 0OpbiBa Lenei. JInHenHslil 1
KBaJIpaTHUUYHbIM OOpbIB 1eneil. 3BeHO 1enu, JuIMHa Lenu. HepasBeTBiieHHbIE UM PAa3BETBICHHbBIE LIETIHbBIE
peakuuu. KuHeTnka Hepa3BeTBIEHHBIX LENHbIX peakuuid. Craauu pa3BETBICHHON IIEMHON peakuu.
BepositHOocTh 00pbIBa M pa3BeTBiieHUS Iienu. Pa3BuTue pa3BETBICHHBIX LEMHBIX pEaKkUUid BO BpPEMEHH,
CTallMOHAPHBI M HECTALlMOHAPHBIM peXHMbl TeueHUs peakuuu. [IpenenbHble sBIEHUS B Pa3BETBIEHHBIX
peakuusix. HuwxkHuil u BepxHHMI mnpeaensl BocIUlaMeHEHUs (B3pbiBa) LenHoM peakuuu. Ilomyoctpos
BOCIUIAMEHEHHSL.

Pa3pen 8. Karaaus

['omoreHHbIH U rereporeHHbIN KaTtanu3. ABTokaTain3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaIUTUYECKUX
peakuuii. BnusiHue karanuzaTopa Ha TEPMOAMHAMUYECKUE U KMHETUYECKUE XAPAKTEPUCTUKH XUMUYECKUX
peakuuii.  CelleKTUBHOCTh  JIeHMCTBUS  KaTanm3aropa. KaTtaiuTuueckass  aKTUBHOCTb,  yleJibHas
KaTaJUTHYeCKas aKTUBHOCTb. |'oMoreHHbIN KaTtanu3. CIUTHBIN U pa3ieiabHbli MEXaHU3Mbl KaTaTUTUYECKUX
peakuui, 5SHEpPreTUYECKUe JuarpaMMbl B3aWMOJEHCTBUS pPEareHToB ¢ KaranuzatopoM. OOmuil u
CHeU(pUUECKU  KUCIOTHO-OCHOBHBIM  KaTanu3. OQQEeKTUBHas KOHCTAaHTa CKOpPOCTU  PEaKIHH,
KaTaJu3upyeMoil BellecTBaMU ¢ KUCIOTHO-OCHOBHBIMU cBoMcTBamMu. KatanuTuueckue KOHCTaHTbl CKOPOCTH
peakuuu. ['ereporennblii karanu3. CKOPOCTh reTepOreHHO-KaTAIUTUYECKON peakuu. TUIbl TeTeporeHHbIX
KaTaJau3aTopoB. 3aKOH JAEWCTBYIOIIMX MoOBepxHOocTell. Posib ancopOuuum B TeTeporeHHOM Ipoliecce.
Kunernka rereporeHHO-KaTaJIUTHUECKUX peakuuid, He JuMuTupyembix auddysuei. OtpaBieHue
KaTaJIn3aTOPOB.

4. O0beM yueOHOH THCHUIINHBI

C
Beero eMecTp
. 5 6
Bun yuebnoit paboTsl A X X
3E Kan. | g Kaj. | L KaJl.
q. q. q.
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OO6mmast TpyA0€MKOCTh TUCIUTUTHHBI 14 504 7 252 7 252

KonrakTHas paboTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96

3aHATHSA:
Jlexuu 1,78 64 0,89 32 0,89 32
[Ipaxtuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHAs paboTa 240 3,33 120 3,33 120
[ToaroroBka k 1a60paTOpHBIM paboTam 102 60 42
KonrtakTHas camocrositenbHas paboTa 6,66 - 3.33 - 3.33 -

CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB 138 60 78

JUCITUITIIMHBI

Buabl koHTpOJS:
JK3aMeH 2 72 1 36 1 36
KonrtakTHas paboTa — HpoMexyToyHas

0,8 0,4 0,4
arTecTanus 2 ’ 1 1
[ToaroroBka K sK3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoOJIS: JK3aMeH JK3aMeH

C
Beero . eMecTp .
B eOHOI pabo
YL YACOHOM paboThl 3E Actp. 3E Actp. 3E Actp.

q. q. q.

OO611ast TpPyA0EMKOCTh AUCLUTIITUHBI 14 378 7 189 7 162

KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 144 2,67 7 2,67 7

3aHATHSA:
Jlexuu 1,78 48 0,89 24 0,89 24
[IpaxTuueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas paboTa 180 3,33 90 3,33 90
[ToaroroBka k 1abopaTopHBIM paboTam 76,5 45 31,5
KonrtakTHas camocrositenbHas paboTa 6,66 - 3.33 - 3.33 -
CamocrosiTenbHOE H3y9eHUE Pa3IeiioB 103.5 45 58.5

JUCIHUITIIMHBI

Buabl koHTpOJISA:
IK3aMeH 2 54 1 27 1 27
KonTtakTHas pabota — HpoMexyToyHas

0,6 0,3 0,3
arrecranus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIS: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«Ko1onaHast XuMus»

1 Henp aucuMmiMHbI — T[pHoOpereHue oOyyarouuMmucs 0a30BbIX 3HAHUW B 00JacTH
TEPMOJIMHAMUKU MMOBEPXHOCTHBIX SBJIEHUN U CBOWCTB JUCHEPCHBIX CUCTEM U IOJyYEHUE YMEHUH B YacTH
UCIOJIb30BAHUS AITHX 3HAHUN MpPU HCCIENOBAHUM, IMPOCKTUPOBAHMM U CO3/aHUU PEAIbHBIX CHUCTEM,
SIBJISIFOIIUXCS B OOJIBILIMHCTBE CIIy4aeB JUCIEPCHBIMH.

56



2 B pe3ysbTrare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JI5KEeH:
Obnadams CIeyONMMA KOMIIETECHITUSAMA U WHIUKATOPAMU UX JTIOCTHKCHUS:
OIlIK-1.4, OIIK-1.8, OlIK-1.11.
3namo:
- IPU3HAKU 0OBEKTOB KOJUIOMJAHON XUMUU U UX KJIaCCU(UKALIUIO.
- OCHOBHBIE TIOHSTUS U COOTHOILIEHUS TEPMOIAMHAMHKU IOBEPXHOCTHBIX SIBICHUN (TepMOAMHAMUKA
[IOBEPXHOCTHOTO  CJIOS;  aJAre3usi, CMayuBaHUE M  pacTeKaHUe IKUAKOCTEW; JUCIEPCHOCTh U
TEPMOJUHAMUYECKHAE CBOMCTBA TEJT; aICOPOIMS ra30B U MMapoB, aJACOPOIHS U3 PACTBOPOB).
- OCHOBHBIC T€OPUH (PU3NYECKON afCOpPOIUH.
- OCHOBHBIE ITPEJICTABJICHUS O CTPOCHUH JABOMHOTO MEKTPUUYECKOTO CIIOS; MPUPOTY FEKTPOKMHETUIECKOTO
MIOTEHIINAJIa; OCHOBHBIE AJIEKTPOKUHETUUECKHE SBJICHUSL
- ycinoBus mnpuMeHuMocTH 3akoHa CTokca; 3akoH OiHIITEHHAa — CMOJYXOBCKOTO, TMIICOMETPUYECKOE
ypaBHeHue Jlamaca.
- NIPUPOJly CENMMEHTAIMOHHON M arperaTMBHOM yCTOMYMBOCTH; OCHOBHBIE CBOMCTBA pacTBopoB IIAB kak
JTUOQWIBHBIX CUCTEM; OCHOBHbIE mojoxeHus Tteopuu JJIDPO; npuyuHsl U 0COOEHHOCTU OBICTPOH U
MEJUIEHHOM KOAryJIsliui, KOHUEHTPAMOHHON U HEUTPAIIM3ALMOHHON KOATyJISILNH.
- TUIBl CTPYKTYp, BO3HUKAWOIIHME B JAMCIEPCHBIX CHCTEMax, IPUYMHBI M YCJIOBHS HX 0OOpa30BaHUS;
KJIaCCU(UKALUIO JUCIIEPCHBIX CUCTEM I10 UX PEOJOTMUYECKUM CBOMCTBAM.
Ymemo:
- paccuMTHIBaTh MapaMeTpPbl, KOTOPBIMHU XapaKTEPU3YIOT JUCIIEPCHOCTbD.
- MPOBOJUTH PACYEThl C HCIOJH30BAHHUEM OCHOBHBIX COOTHOIIEHUH TEPMOJMHAMUKH IMOBEPXHOCTHBIX
SIBJICHUI.
- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHIL.
- paccuuThIBaTh BEJIUYMHY DJEKTPOKMHETHMUYECKOrO MOTEHLMalda MO JaHHBIM JJIEKTpOOCMOca U
anekTpodopesa.
- PacCUMTHIBATh UHTETPANIbHYIO U U depeHIIHaTbHYIO KPUBBIE paclpeesIeHUs YacTUll [0 pa3Mepam.
- paccuMThIBaTh U aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOTO B3aUMOICHCTBUS YaCTHLL,
- pacCUMTHIBATh U U3MEPATH BA3KOCTb TUCHEPCHBIX CUCTEM.
Bnaoemuv:
- IPEACTaBIICHUSIMU O POJIU MIOBEPXHOCTHBIX SABJIEHUHN U TUCIEPCHBIX CUCTEM B TEXHHUKE U MPUPOJIE.
- METOJaMH U3MEpPEHUS IOBEPXHOCTHOIO HATSHKEHMSI, KpaeBOIo yriia.
- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs aJcopOLUU U YAETbHOMN TOBEPXHOCTH.
- 3HAaHUSAMU 00 YCIIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ esnbMroibiia — CMOIyX0BCKOIO;
- METOJaMH OTIPEJEIICHUS MEKTPOKUHETUUYECKOTO OTEHIIaJa.
- METOJIOM CEIMMEHTAllMOHHOT'0 aHAJIN3A.
- METOJJaMH OIPENIEICHUSI KPUTUYECKOM KOHLIEHTPAlluy MULEIJIO00pa30BaHus;
- METOJAMH HCCIIEI0OBAaHUSI KWHETUKU KOAryJsLuu.
- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBbIX TEUEHHUSL.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazpen 1. [lpeamer u npu3Haky 00bEKTOB KOJUIOUTHOW XUMUH

Komnouanass xuMus - Hayka O MOBEPXHOCTHBIX SIBJICHUSX M AMCIEPCHBIX cuctemax. OCHOBHbIE
MTOBEPXHOCTHBIE SBJICHUS: aAre3usl U CMayuBaHUE, KallWUIAPHOCTD, aJICOPOLIMS, AIEKTPUUECKHE SIBICHUS Ha
ITOBEPXHOCTAX U AP.

OcHOBHbIE TPU3HAKU JAUCIEPCHBIX CUCTEM - TE€TEPOr€HHOCTh U JUCIEPCHOCTh; IMOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHbIE XapaKTEpUCTUKH aucrepcHocTd. Kiaccudukanus AUCIEPCHBIX CHCTEM 110
arperaTHOMy  COCTOSIHMIO  JucriepcHodt  (a3el  w  mucnepcuoHHOW — cpenbl.  Knaccudukanus
CBOOOJHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUll U 10 B3aMMOJCHCTBUIO MEXY AUCIIEPCUOHHOMN cpeoi
1 qucnepcHoi ¢a3oil. Poiab NOBEpXHOCTHBIX SIBJCHUN U TUCIEPCHBIX CUCTEM B IIPUPOJIE, TPOMBIIITIEHHOCTH
Y, B YACTHOCTH, XUMUYECKON TEXHOJIOTHH.

Paznen 2. TepmoarHaMuKa MOBEPXHOCTHBIX SIBJICHUI

O611as xapakTepycTUKa MOBEPXHOCTHOM sHepruu. [loBepxHoCTHAs SHEprus B oOLIeM ypaBHEHUH 1-T0
U 2-r0 Hayan TepMoauHaMuKu. [loBepXHOCTHOE HaTsHKEHHME Kak Mepa ’Hepruum [mbbca mexdaznoi
oBepxXHOCTU. [loBEepXHOCTHOE HATSKEHHE - XapaKTePUCTHKA MPUPOJBI coNpuKacaromuxcs (a3 u ux

57




B3auMo/ieiicTBusl. CBOMCTBa MOBEPXHOCTEN KUJKUX U TBEPAbIX Tel. YpaBHeHue ['nb6ca-I'enpmronbua s
BHYTPEHHEIl yJeNbHOW TIOBEPXHOCTHOM »HHEPruM (MOJIHONM TOBEPXHOCTHOW BHEprum). 3aBUCUMOCTD
SHEPreTUYECKUX NMapaMeTpoB MOBEPXHOCTU OT TeMmmepaTypsl. IIporiecchl caMOnIpOM3BOIBHOTO YMEHBIIECHUS
ITOBEPXHOCTHOM YHEPTUH.

Ancopbuusi ¥ NOBEpXHOCTHOE HaTsbkeHue. CBsA3b BEJIIMYMHBI aJCOPOLMU C MapaMeTpaMH CHUCTEMBbI:
M30TepMa, U30MUMKHA U u30cTepa aacopounu. Meron u3osiTkoB ['106ca. @yHnameHTalIbHOE a1cOPOLMOHHOE
ypaBHeHue ['mb0ca. I'm6OcoBckast ancopOuus. YactHoe BbIpaxkenue ypaBHeHus ['m06ca. IloBepxHoCTHO-
aKTUBHBIE U IOBEPXHOCTHO-UHAKTUBHbBIE BEIIECTBA.

Anresus, cCMayMBaHUE W PACTEKaHWE KUIKOCTeW. Anresust u koresus. [Ipupoma cunm mexdazHoro
B3auMoJieicTBus. YpaBHeHue [lrorpe juist pabotsl aare3un. CMauuBaHue U KpaeBoil yrois. 3akoH Ownra.
Ces3p paboThl aare3uu ¢ kpaeBbiM yriaom (ypaBuenuwe Jlrompe-lOura). JImoduibapie u nmodoOHBIC
MOBEPXHOCTU. MeTo/ibl onpesiesieHusl KpaeBbIX yriloB. BiusiHue noBepxHOCTHO-akTUBHBIX BeunlecTB (IIAB)
Ha cMmauuBaHue. Pacrexanue xxuakocreid. Koadpduuuent pacrexanus no [apkuncy. Dddext Mapanronu.
Mexda3zHoe HaTSHKEHHE Ha I'PaHULE MEXAY B3aMMHO-HACHIIIEHHBIMH JKMJIKOCTSIMU U MpPaBUJIO AHTOHOBA.
[IpakTueckoe 3HaYEHUE a/Ir€3Ud, CMAaYUBaHUs U pACTEKaHUSI.

JucnepcHOCTh ¥ TepMojJMHAMUYecKue cBoucTBa Ted. [lpaBmnmo ¢a3 ['mbbOca u AMCHIEPCHOCTS.
Bnusinue kpuBH3HBI NOBEPXHOCTH Ha BHYTpeHHee jaaBiieHue Ten (ypaBHeHue Jlammaca). IloBepxHocTHas
sHeprusi U paBHOBecHbIC Gopmbl Ten. [lpunmun ['mG6ca-Kropu. 3akon Bynbda. Kanwmispueie sBieHus
(ypaBHenue JKiopena), UX pojib B MPUPOJAE M TEXHOJOTMU. MeEToabpl OmpeleNneHrus NOBEPXHOCTHOIO
HaTSOKEHHs. 3aBUCUMOCTh TEPMOJAMHAMUYECKOHN PEaKIIMOHHON CIOCOOHOCTH OT JUCIEPCHOCTU. Y paBHEHUE
KenpBuHa. BnusiHue aucrnepcHOCTH Ha PacTBOPHUMOCTh, KOHCTAaHTY PAaBHOBECHUS XUMHUYECKOW peakiui,
TeMIieparypy ¢pa3zoBoro nepexoja.

[lonyyeHue AMCIEPCHBIX CUCTEM. Meroabl aucneprupoBaHus. YpaBHeHue Pebunpepa ans paGoTsl
JUCIeprupoBaHus. ANCOpOLMOHHOE TMOHIKeHue mnpodHocT (3pdext PeOunaepa). ['omorenHas u
reTeporeHHas KoHaeHcamnus. MeractabmibHOe cocTosiHre. DHeprus [ 'ndoca oOpa3oBaHus 3apoIbiiia HOBOM
da3pl, KpUTHYECKUW paauyc 3aponbima. J[Be craamm oOpa3zoBanusi HOBOM (a3pl. CBsI3b KHHETHUKH
o0Opa3oBaHusl HOBOU (a3bl C NEPECHILIEHUEM. YIIPaBJI€HUE JUCIEPCHOCTHIO IPU TOMOTEHHONW KOHJIEHCAINH.
[Ipumepsbl noMy4eHUs TUCIEPCHBIX CUCTEM METOAAMH (PU3NUECKON U XUMUYECKOM KOHIAEHCALIUU.

Paznen 3. AncopOuunoHHbIE paBHOBECUS

Knaccudukanus mexannsmoB afcopOimu (pusznyueckas aacopOIus, XeMocopOIus 1 HOHOOOMEHHas
aacop6must). Ilpupoma amcopOumoHHBIX cuiI. OCOOEHHOCTH COCTaBISIIONIMX CcuUi  Ban-nep-Baanbca
(OpMEHTALIMOHHBIX, UHAYKIUOHHBIX U JUCIEPCUOHHBIX) MPH aAcopOuuu. YpaBHEHHE JIsl MOTEHLUUAIbHON
SHEpPruM B3aUMOJAECUCTBUSI aToMa (MOJIEKYIIbI) C TIOBEPXHOCThHIO TENIA.

Ancopbuusi ra30oB M _IapoB HAa OJHOPOJIHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHHE H30TEPMbI
MOHOMOJIEKYJISIpHOM ajncopOuuu Jlenrmiopa u ero ananmu3. OmnpenesieHHe KOHCTAHT 3TOTO YpaBHEHHS
(nuueiinas Qgopma ypaBHeHus Jlenrmiopa). VYpaBuenue @peitnanuxa. Teopus nNOIMMOJIEKYISIPHON
aacop6muu bpynayapa, Ommera, Tennepa (bOT), ypaBHeHUEe n3oTepmsl aicopoumu, ero ananus. JInneiHas
dbopma ypaBuenust bOT u pacder ero koncrant. OnpeneneHue yaeapHON moBepxHoctu merogom bOT.

Ancopbuus ra3oB M apoB Ha NOPUCTBIX Marepuanax. KoindyecTBeHHbIE XapaKTEPUCTUKH MOPHUCTHIX
MatepuainoB. [lopucrteie Tena KOPHYCKYJISApHOHM, KPUCTAIIMYECKOW M TyO4aTod CTPYKTYpbl, METOJbI HX
nosyuenus. Knaccuduxanus nop no JlyOMHMHY U €€ B3aUMOCBSI3b C TEOPUSIMH aICOPOIIIH.

Teopuss kanwusipHOW  KOHAEHcCauuu. KanwusIpHO-KOHAEHCAMOHHBIM — rucrepesuc. Pacyer
UHTEerpaibHON U nuddepeHanibHoN KpUBBIX pacipeieieHns 00beMa op Mo pa3zMepam.

OcobGenHoctn amcopOuuMu Ha MHUKPOMOPUCTHIX Matepuanax. [lorenuuansHas teopus IlomsHu.
AncopOLMOHHBIN MOoTeHIMall. XapakTepucTuiyeckas KpuBas ajacopouuu. TemnepaTypHas WHBapUAHTHOCTb
n ap(PUHHOCTh XapaKTEpUCTUUECKUX KpuBbIX. O00OIIeHHOE ypaBHeHHE Teopuu JlyOmHuHAa 00BEMHOTO
3al0JIHEHUSI MMKpPOIIOp, YacTHBIE Clydyal AJTOro ypaBHeHus (ypaBHeHue JlyOununa-Pamymkesuua).
AncopOuust ra30B ¥ MapoB B XUMUYECKOM TEXHOIOTHH.

AncopOuusi  NOBEpXHOCTHO-aKTUBHBIX _ BellecTB. BumsiHue crpoenus wmoiekyn [IAB  Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, npaBuiio J[rokmo-Tpaybe. 3aBUCMMOCTb MOBEPXHOCTHOIO HATSDKEHUS OT
COCTaBa pacTBOpa Mpu COOMOAeHUU 3akoHa ['eHpu u ypaBHeHUs Jlenrmiopa. YpasHenue lllumikoBckoro.
VYpaBHEHHSI COCTOSIHUSL Ta3000pa3HBIX MOBEPXHOCTHBIX (a71COPOLMOHHBIX) IIEHOK. THIIBI MOBEPXHOCTHBIX
IUICHOK U OIpejAesieHhe UX XapakTepucTHK. Becwl Jlenrmiopa. DakTopbl, ONpelessioliie arperarHoe
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COCTOSIHUE aJICOPOIMOHHBIX IJIeHOK. OmpeneneHne CTpoeHus ajicOpOLUOHHOIO CJIOS U Pa3MEpPOB MOJIEKYJT
ITAB.
Paznen 4. DnexTpuyeckue SBAEHNS Ha IOBEPXHOCTU

JBoinoit snekrpuyeckuit cioit (AIC), mexanmszmbl oOpazoBanust J[IC. CoOTHOMICHUS MEXITY
ANIEKTPUYECKUM  TOTEHLUMAJIOM W IIOBEPXHOCTHBIM  HaTsbkeHueM  (ypaBHeHus  Jlummmana).
DNeKTpOKaNWUISIpHbIE KpUBbIE U onpeienenre napamerpos JI9C no 3TuM KpuBbIM.

O6uue npencrasiaeHus o teopusax ctpoenus J9C. Teopus ['yu — YUenmena. Ypasuenue Ilyaccona-
bomeumana mis quddysnoin gyactu I9C u ero pemenne. TonmmHa mquddy3HOro Cinos U BIUSHUE HA HEE
pa3nuuHbIX (akTopoB. [[BoiHON snexTpuueckuil cioil mo teopuu lllTepHa, mepesapsiika HOBEPXHOCTH.
[Ipumepst o6pazosanus IIC. Munemnsl 1 uX CTpOEHUE.

Yetbipe BUAA 3JEKTPOKMHETUYECKUX ABJICHUN. DIEKTPOKMHETUUECKUN MOTEHIIMAI U BIUSHUE HA HEro
pa3nuuHbIX (QakTopoB. YpaBHeHue ['enbmroisplia-CMOITYyXOBCKOTO JJIsi CKOPOCTH IEepeHoca IpHU
ANeKTpoocMoce U anekTpodopese. DPdeKThl, HE YUUTHIBAEMBIC OSTUM YypaBHEHHWEM (IIOBEPXHOCTHAS
MIPOBOJMMOCTb,  3JEKTpPO(OpEeTHYECKOe TOPMOXKEHHUE, pellakcauuoHHbIH  3PdexT). IIpakTHueckoe
HCI0JIb30BAHUE AIIEKTPOKUHETUUECKUX SIBJICHUM.

Pasznen 5. Kunetnueckne cBOMCTBA TUCIEPCHBIX CUCTEM

OCHOBBI CEJUMEHTAIMOHHOTO aHain3a. CBSA3b CKOPOCTU OCAXK/IEHUS YaCTHIL C UX pa3MepoM. Y CIIOBUs
coOmonenuss 3akoHa Crokca. CelMMEHTAlMOHHBIN aHAIM3 MOJUAMUCIEpPCHBbIX cucteM. Kpubas
cenuMeHTanuu. KpuBble pacmpeleneHus 4YacTHIl 10 paauycaM. OKCIEPUMEHTAJbHbIE METOJAbI B
CeIMMEHTAllMOHHOM aHaJIN3e.

MouJiekynsipHO-KUHETHYECKAs pUpoaa OpOYHOBCKOTO JIBUKECHHUSL. Cas3pb MEXIY
CPEIHEKBAaAPAaTUYHBIM  CIABUIOM dYacTull U  Kodpduuumentom guddy3un (3akoH  DMHIITEHHA-
CMOJTyXOBCKOT0). DKCHepUMEHTaIbHAsT TMpOBEpKa 3akoHa OiHIITEeHAa-CMoyxoBckoro. CrnenctBusi w3
TEOpPUU OPOYHOBCKOTO JBUKEHUSI.

CenuMeHnTannoHHO-IM(G()Y3MOHHOE paBHOBECHE, THUIICOMETpUUYECKH 3akoH. CeaumMeHTarMoHHAas
YCTOWYMBOCTD TUCHEPCHBIX CUCTEM.

Pa3znen 6. ArperaruBHas ycTOMYMBOCTD M KOAryJsiliys JUCIEPCHBIX CUCTEM

OOuue BOHpPOCHl YCTOWYMBOCTH JUcCHEpCHbIX cucrteM. CeauMeHTAallMOHHAs U arperatuBHas
ycTounBOCTH cucteM. JInoduibapie 1 1U0(GOOHBIE CUCTEMBI: CaMOIIPOM3BOIBHOE 00pa30BaHUE OJHHUX U
HeoOxouMoCTh cTabminzauuu apyrux. Kpurepuit nuogpuibHoct cuctem no Pebunnepy-llykuny.

JInopunbubie nucnepcHele cuctembl. Kitaccupukanus u oOmias XapakTepUCTHKAa MOBEPXHOCTHO-
aKTUBHBIX BelIeCTB. TepMoaMHAMUKa W MeXaHHW3M MmuleuiooOpasoBanus. Crpoenue wmwuuemt [TAB.
Comrobunuzanusa. OcHOBHBIE (aKTOPbI, BAMSIONINE HA KPUTHUECKYIO KOHIIEHTPALMIO MULEIJI0O00pa30BaHus
(KKM). Meroap! onpenenenust KKM. IIpumenenue I1AB.

JInopoOurie nucnepcHble cuctembl. DaxkTopbl ycTOMUMBOCTH JHOPOOHBIX cucTeM. beictpas u
MeuieHHas koaryisiius. Kuneruka xoarynsuuu no CmoinyxoBckomy. OrpeneneHre CKOPOCTH U BpeMEHU
MOJIOBUHHOM KOAryJsiliiK. 3aBUCUMOCTD YHCJIa YACTUL Pa3HOIO MOPSAIKA OT BPEMEHHU.

OcHoBHble monoxkeHus: Teopun [epsruna, Jlanmgay, @epses, Opepoeka (IJIDO). Packnunuparomiee
JABJICHUE U €ro COCTAaBIISIIOIIME. DHEprus 3JIEKTPOCTaTUYECKOrO OTTAJIKHUBAHUSA IPH B3aUMOJICHCTBUU
ciabo3apspKeHHbIX NoBepxHocTed. Cuibl M 3Heprust nputskeHus. OOliee ypaBHEHHE JUIsl SHEPIUH
B3aUMOJICHCTBUSL  JUCHEPCHBbIX 4yacTull. lloTeHIuanbHble KpUBbIE B3aUMOJEHCTBUSA  4YacTULl B
MOHOCTAOMJIM3UPOBAHHBIX JMCIEPCHBIX cucTemax. [loTeHnuanbHblil Oapbep U €ro 3aBUCUMOCTb OT
TomuuHbl Auddy3Horo cnos. Koarynsuus B mepBoM U BTOpOM MuHUMyMax. HeWTpanuszanuoHHas u
KOHLIeHTpauroHHas koarynsauus. [lopor 6sicTpoit koarymsauuu. [lpasuno Ulynsue-I"apau. 3akon [epsaruna.
Crabunuzanusi JTUCHEPCHBIX CHUCTEM BbICOKOMONIEKYIApHbIMU coenuHeHussMu (BMC) u ITIAB. Metoasl
OYMCTKM TPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha HM3MEHEHUM arperaTuBHON H
CEIMMEHTAlMOHHON YCTOMYNBOCTH IUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3zoBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA TUCIEPCHBIX CUCTEM

Tunel cTpykTyp, OOpasylooluxcs B arperaTUBHO-yCTOMYMBBIX M arperariBHO-HEYCTOMYMBBIX
IUCIEPCHBIX cucTeMax. JKUIKOKPUCTAJUIMYECKOE COCTOSIHUE arperaTuBHO-YCTOWYMBBIX JAHUCIEPCHBIX
CHCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYpP B arperariBHO-HEYCTOWYHUBBIX (ITHMO(OOHBIX) IHCIEPCHBIX
cucremax. B3aumocBsi3p MEXIy BUIOM NOTEHUUAJIbHON KpHUBOM B3aUMOJEHCTBUS yacTull (10 TeOopuUu
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JUI®O) u TunoM BO3HUKAOIIUX CTPYKTYp. KoarymsiuoHHO-TUKCOTPONIHBIE M KOHJAEHCAL[MOHHO-
KpUCTAJIIM3allMOHHbIE CTPYKTYphl. Ilepexon oaHuX CTpykTyp B Apyrue. Teopus cTpyKTypooOpa3oBaHHs
(pu3nKO-XxMMHUYECKasi MEXaHNKA) KaK OCHOBA MOJYYEHHs] HOBBIX MaTEPHUasOB.

Peonoruueckuii MeTo1 Mcciae10BaHUS AUCIIEPCHBIX cucTeM. OCHOBHbBIE IOHSTUS U UJ€AIbHbBIE 3aKOHBI
peonorur. MoienupoBaHue peoJOTHYECKUX CBOMCTB Teil. Moaens Makcsesia, moaenb KenbBuna-dourra,
Mo/Jienb bruHrama.

Knaccudukanus aucrnepcHbIX CUCTEM IO CTPYKTYPHO-MEXaHMYECKHM cBoiicTBaM. HbroTOHOBCKHE U
HEHBIOTOHOBCKHE XHAKOocTU. [lceBnomnacTuueckue W AUIATAHTHBIE KUAKOCTH U TBEPAOOOpa3HbIE Tena.
Bsi3koCTh ®KUAKUX arperaTUBHO YCTOWYUBBIX TUCHEPCHBIX cucTeM. YpaBHeHUs DifHiurelHa, [ltayunrepa,
Mapka-Kyna-XayBunka.  Peonormueckue  CBOICTBa  CTPYKTYPUPOBAHHBIX  JKMJIKOOOpa3HbIX  H
TBEPA00OPA3HBIX CUCTEM.

8. 3akiroueHune
HOBCpXHOCTHI)IC SABJICHUA U I[I/ICHepCHI)IG CUCTEMEI B XI/IMI/I‘ICCKOI\/'I TCXHOJIOTHUM. KOJ'IJ'IOI/I)IHaSI XUMUA U
OXpaHa OKPYKAUIEH CPEeIbI.
OO61Iee KOJIMYECTBO pa3/eios - 8.

4 O0beM yueOHOI JMCUHMIIIMHBI — BCE BHUJIbI yueOHOM paboThl, 3.€. U Yachl JUIsl Tabnulbl Oepyrces
n3 yueonoro miana (YII) u PITI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Acrp.
3E
4. 4.
O0mas Tpy10eMKOCTb 1M CLHMILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0 0 0
Jlaboparopubie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTesnibHas paboTa - -
CamMocTosATenpHOE N3YUYCHHUE Pa3/IeIOB JUCIUILUIMHBI (MOATOTOBKA | 2,22 80 60
K J1a00paTopHbIM paboTam)
Bujx koHTpOJIS:
OK3aMeH 1,0 36 27
KoHnTakTHas paboTa — MpoOMEKyTOYHAsI ATTECTAIHs 1.0 0,4 0,3
IToaroToBka K 3K3aMeHy. ’ 35,6 26,7
Bu uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIIMHbBI
«MareMaTHKa»

1. Heap mucuMnauHbl - OPMUPOBAHUE Y CTYJEHTOB CUCTEMBbI OCHOBHBIX MOHSITHH, UCIOJb3YEMBbIX
JUIsL TIOCTPOEHUS BAKHEWIINX MATEMaTUYECKUX MOJEIEH M MAaTeMaTH4ECKUX METOJOB JUIsl OIHCAHMS
Pa3INYHBIX XMMUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILIMHBI 00yYAIOLIUIICA JOJIKEH:

Obnadams CIEyIONUMA KOMIIETEHIIUSAMA U MHIUKATOPAMU X TOCTHKCHUS:

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

3HaTh:

- OCHOBBI JH(pPEepeHINaTbHOTO U HHTETPAIIbHOTO UCUUCIeHUS, U (epeHIINATbHBIX YpaBHEHUI

- - MaTECMAaTUYCCKHUEC TCOPUHU U MCTOAKI, JIC)KAIIKUE B OCHOBE ITIOCTPOCHUA MAaTEMATUICCKUX MOI[@J'IGfI;
- - OCHOBBI MIPUMCHCHHA MAaTEMATUICCKUX MOI[GJ'IGﬁ 1 METOOB.
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VYMmers:

- BBI6I/IpaTB MaTEMaTH4YCCKNUEC MCTOAbI, ITPUT'OAHBIC AJId PECIICHUA KOHerTHOI\/’I 3aJa4u,

- HCII0JIb30BATh MAaTEMATUUCCKUEC TOHATHA, MCTOABI 1 MOACIIN I OIIMCAaHUA Pa3JINYHBIX ITPOLECCOB,
BBIABJIATE MAaTEMATUUCCKHUE 3aKOHOMEPHOCTH, JIC)KAIIMEC B OCHOBC KOHKPCTHBIX ITPOLCCCOB,

- HCITIOJIB30BaTh OCHOBHBIC METOAbI CTaTHUCTUYECKOMU 06pa6OTKI/I JaHHBbIX,

- IMPUMCHATb MAaTECMATUYCCKUC 3HAHUSA HA MCKANCHUILIMHAPHOM YPOBHC.

Bnazets:

— ocHOBaMHM  (yHIaMEHTalbHBIX  MAaT€MaTUYECKHMX TEOpPUH UM  HaBbIKAMU  HCIOJIb30BaHUS
MaTEMaTUYECKOT0 anmapara;
—  METO/IaMHU CTaTHUCTUYECKOW 00paboTKH HHpOpMALIUH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
1 CEMECTP

Beenenne. [Ipenmer u Meronpl MaTemaTuku. OnrcaHue OCHOBHBIX pa3ziesioB Kypca. CTpyKTypa Kypca
Y MIPAaBUJIA PEUTUHTOBOM CUCTEMBI.

Pa3nea 1. DiiemeHTHI aJredpsbl.

YucnoBele MHOXeCTBa, kKoMIulekcHble yncna. Omnpenenurenu I u Il nopsakos. Bekropbl: ocHOBHbIE
MOHATHS, CKaJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHUS BEKTOPOB. AHAJIUTHYECKas TI'€OMETPHS:
nmpsiMasi Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpunbl: nelcTBHS Haj MaTpuLaMU, INPUBEICHUE K
cTyneH4aroMy Buny M Buay ['aycca. Panr marpunsl. OOGpatnas marpuna. Teopema Kponekepa-Kamnemnu.
Pemenue cucrem nuHeHbIX anredpandeckux ypaBHeHu. CoOCTBeHHbIE uncia U BeKTopbl. KBagpaTuunbie
(bopMbl.

Paspnen 2. @ynkuus oqHoii nepemenHoi. Ilpenesa pynkuuu. HenmpepbsiBHOCTH pyHKIUM.

Oynkuus. CriocoObl 3amanus GyHKUMH. OnemeHTapHble (QyHkuuu. Ilpexgen ¢yHkumu B ToOuke.
Opnocroponnue npeznensl. Ilpenenst Ha OGeckoHeyHOCTH. beckoHEUHO Maible M OECKOHEYHO OoJblIne
(GyHKIMH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TeOpeMBI 0 npezenax. [lepBblil 1 BTopoii 3aMeuaTenbHbIe
npenensl. HenpepslBHOCTh (yHKIMHM B TOYKE WM Ha NMpoMmexyTke. CBoilcTBa (yHKIMIA, HENpPEpPHIBHBIX HA
oTpe3kax. Touku pa3pbiBa QyHKIHMH U UX KJIACCU(PUKALIUSL.

Paznea 3. InddepenunanbHoe ucuuciaeHue PyHKUMH OJHON NepeMeHHO.

[IpousBomHas GyHKIMH, €€ TEOMETPHUUYECKHUI W MEXAaHWYECKHU CMBICI. YpaBHEHMs KacaTeIbHOW W
Hopmay. [lpaBuna muddepenmupoanus. Tabmuiia OCHOBHBIX NPOM3BOAHBIX. [luddepenumpyemMocTs
(GYHKIMM: ONpeesieHue, TEOPEMbl O CBSA3M HENPEPHIBHOCTH U AuddepeHIupyeMocTd (QYHKUHH H C
cylecTBoBaHueM Tmpou3BoaHOU. Juddepennuan ¢yHKIuU: omnpeneiaeHue, cBoucTBa. I[IpomsBomHas
cnoxxknot ¢yakuun. OCHOBHBIE Teopembl auddepeHuanpHoro ucuucnenus: Pomsa, Jlarpanmxka, Komm.
[IpaBuno Jlomurans (packpbeiTue HeompeneaeHHocTel). [Ipon3BoaHbIE BRICIIUX MOPSAKOB. MOHOTOHHOCTH
(GyHKIMM: OIpeAeseHre, HeoOXOIUMbIE U JOCTAaTOYHbIE YCIOBHUS. OKCTpeMyM (QYHKIMH: OIpeAeieHue,
HEO0OXO0IMMbIE U JOCTAaTOYHBIE YCIOBUA. BhINMyKI0CTh, BOTHYTOCTh M TOYKU neperuda rpaduka QyHKIUH:
onpezeNieHusi, He0OXOqUMbIE U JOCTAaTOYHbIE YCIOBHS MX cyniecTBoBaHHus. OOmias cxema HcCleJOBaHUS
(GyHKIMH, TOCTpOeHUE UX TPadUKOB.

Pasnen 4. UnTerpajibHoe ucyucjaeHne (PyHKIUM OTHOM MepeMeHHOM.

[TepBooOpaznas ¢dynkuus. HeompeneneHHbId HMHTETpaT W €ro CBOWCTBA. TabiMila OCHOBHBIX
UHTErpajioB. MeToabl MHTErpUPOBAHUS: HEMOCPEICTBEHHOE WHTEIPUPOBAHUE, METOJ IIOJICTAHOBKH,
MHTErPUPOBAHUE 10 YaCTSAM, HHTETPUPOBAHHE PALMOHAIBHBIX ApOOEH, HHTErPUPOBAHUE HEKOTOPBIX
UppalMOHAIbHBIX W TPUTOHOMETpHuecKux GyHKIuH. OnpeneneHHbI HHTErpaj, ero reoMeTpUudecKuil
CMBICII, €r0 cBoMcTBa. Teopema o cpeaHem 3HadeHnu. Popmyna Herotona-JleiiOnuma. 3amMmena nepeMeHHOM
U MHTETPUPOBAHME IO YacTSIM B OIPENEJICHHOM HHTerpajie. Brluucienue mioumaaei miockux QUryp u
00BEMOB TEN BpALEHUS C TOMOIIBIO ONpeAesieHHOro uHTerpaga. HecoOcTBeHHbIE HMHTErpabl:
OTnpe/ieNieHus, CBOMCTBA, METO/Ibl BHIYMCICHUSI.

2 CEMECTP
Paspnen S. InppepenuunanbHoe ncunciaeHne QyHKIMA HECKOJIbKUX MepeMEeHHbIX.
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OyHKUMU 1BYX U O0Jiee IEPEMEHHBIX: ONpeiesieHre, 00J1acTh ONpeaesieHus, 00JacTh CyIIIECTBOBaHMS,
reoMeTpuueckas HHTEpHpeTanus, JUHUU YPOBHS, U NOBEpXHOCTU ypoBHS. llpenen ¢yHkuuu B TOUKe.
YactHble mpou3BOJHbIE (Ha npumepe (QYHKUMU JABYX HepeMeHHbIX). Juddepenuupyemocts ¢GyHKIMU:
omnpejeneHue, CcBsA3b AU(PepeHIupyeMOCTH € HENPEpPhIBHOCTBIO M C CYILECTBOBAHHMEM YaCTHBIX
npou3BoHbIX. JlocTaTouHble ycnoBusa auddepenuupyemoctu pyHkuuu. JuddepeHnupyemMocts cnoxHOR
¢GbyHKIMM, MOJHAs npousBoaHasd. JuddepeHunan QyHKIUM IBYX IEPEMEHHBIX, €r0 HWHBAPHUAHTHOCTD.
HuddepenurpoBanue QyHKIUNA OJHON U JABYX IEPEMEHHBIX, 3aJJaHHON HesBHO. YacTHbIE MPOU3BOJHBIE U
muddepeHnranbl BBICHINX NOPAIKoB. Teopema 0 paBeHCTBE CMEIIaHHbIX MPOU3BOIHBIX (7151 QYHKIIUH ABYX
MEPEMEHHBIX). AHaIUTHYECKUM NOpu3HaK nojHoro auddepenimana. IlpousBoaHas MO HampaBJICHUIO:
omnpezeneHue, Gopmyna g ee BbIUMCICHUS. ['paveHT M ero CBOMCTBA. DKCTpeMyMbl (YHKIIUU JBYX
MIEPEMEHHBIX: OIPEJCJICHUs, HE00XO0AUMOE M JOCTAaTOYHOE YCJIOBHUS CYIIECTBOBAHUSA JKCTpEMyMa.
VY CII0BHBIIN 3KCTpEMYM: ONpeesieHue, METO/Ibl HaX0/IEHUS TOYEK YCIOBHOIO IKCTpeMyMa (MpsSMON METoA
u Mmeroj MHoxuTenel Jlarpamxka). Haubosnpiiee 1 HaumeHbllee 3Ha4eHUsI QYHKLIUU JBYX NEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Pa3zpnen 6. KpaTHble HHTErpaJsbl.

JIBOWMHOM MHTETpall: ONpEeeIeHHE, FTEOMETPUUECKUI CMBICH, CBOMCTBA. TeopeMa o cpelHEM 3HAUEHUHU
JIBOMHOrO MHTErpajia. BelunciieHne ABOMHOTO MHTErpajia B JEKAPTOBOM CUCTEME KOOpAUHAT. BeruucieHue
JBOMHOrO MHTErpajia B HOJSIpHOM cucrteMe koopauHaT. Wuterpan Oinepa - Ilyaccona. [lpunoxxenus
JIBOMTHOTO MHTErpasia: BhIYUCIECHUE IUIOIAH MIII0CKOM 00acTi, 00beMa HUIMHAPUIECKOrO Tela, IJIOMaan
MIOBEPXHOCTHU, MAaCChl IUIACTUHKU C 3a/IaHHOM IUIOTHOCTHIO, KOOPJAMHAT IEHTPa TSKECTH IUIACTHHKHU.
TpoiiHoil uHTErpai: onpeneneHue, GU3NUECKU U TEOMETPUUYECKUN CMBICI, CBOWCTBA, TEOPEMA O CPEAHEM
3HAQYEHWM TPOMHOrO MHTErpana. BelYuCieHHe TPOMHOrOo MHTErpajia B JAEKapTOBOW CHUCTEME KOOpPIMHAT, B
UWIMHAPUYECKUX U chepruueckux koopauHaTax. [IpuioxeHuss TpoHOro MHTEerpaia: BblYHMCIeHHE 00beMa,
Macchl Teja ¢ 3aJJaHHOW MJIOTHOCThIO, KOOPAMHAT LIEHTPA TSKECTH Tena.

Paspnen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTErPAJIbI.

KpuBonuHelHbIi HHTErpan No KOOpAMHATaM: OIpeneseHne, pU3ndeckuil cMbIcil, cBoicTBa. Boluncnenue
KPUBOJIMHEWHOro HHTerpaia. @opmyna Juisi BBIYUCIEHUS padOThI MPU MEPEMEIIEHUH MAaTepUaIbHON TOUKHU
B CWJIOBOM II0JI€ BJOJIb HEKOTOpOro nmyrtu. ®Popmyna I'puHa U1l BEIYMCIIEHHUS] KPUBOJIMHENHOTO MHTETpasia
[0 3aMKHYTOMY KOHTYpy. He3aBUCHMOCTb KpUBOJIMHEWHOTO HWHTErpaja oOT IYyTH HHTErPUPOBAHMS:
HE0OX0IMMOE U JIOCTaTOYHOE YCJIOBHE HE3aBUCUMOCTH, KpUTepHil He3aBucumoctu. [loTeHuuanbHoe moie,
MOTEHLMATIbHAS (QYHKLIUS U €€ BbIYMCIICHUE. Brluriciienue KpUBOJMHENHOIO MHTErpalla, He 3aBHUCSILErO OT
NyTH MHTerpupoBaHus. [IoBEepXHOCTHBIM MHTErpai: ompenesneHue, (PU3UUYECKUl CMBICI, BBIUYKCICHHUE B
neKapToBO# cucteMe koopauHat. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 MOPSIAKA.

JuddepeHunanbible YpaBHEHUS: OIpeAesieHUe, MOPSAOK, pelIeHHe, TeopeMa CYIIECTBOBaHHUS M
€IMHCTBEHHOCTH pemieHusa. 3agada Komwu. JlupdepeHuunanbHble ypaBHEHHS C  pa3JIeNsIFOIIMMUCS
nepeMeHHbIMU. OJIHOpOJHbBIE YpaBHEHMsI [-To mopsjaka: ompeneiaeHue W MeToJ peuieHus. JInHelHble
ypaBHEHHUs [-To mopsaka: onmpeleneHne U MeToJ pelleHus. YpaBHeHus! bepHymiu: onpeneneHue U METo[
pemenus. uddepeHunanbible ypaBHEHUS B MOJHBIX AU(depeHnnanax: onpeieleHne U MeToJl peleHusl.
WuTerpupytomuii MHOXUTENb: ONpeeNieHUue, CBEIEHUE K ypaBHEHHMIO B NOJHBIX auddepeHnuanax c
MTOMOIIBIO0 UHTETPUPYIOIIETO MHOKHUTEIIS.

Paznen 9. [InddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

JuddepenunanbHble ypaBHEHUsI BTOPOTO MOPAIKA, JOMyCKaroIINe OHWKeHUe nopsaka. JInneinole
nuddepeHnraibHble YpaBHEHUS BTOPOTO MOPSJIKA: ONPEIeIEHNE, OTHOPOIHbIE U HEOAHOPOIHbIE JTUHEHHBIE
ypaBHeHus. CpoiictBa pemenuil. Jluneitnass He3zaBucumocth ¢QyHkuuid. Omnpexnenutens BpoHckoro u ero
cBoiicTBa. Teopembl O CTPyKType OOLIMX pElIeHUMN JMHEHHBIX OJHOPOJIHBIX U JIMHEHHBIX HEOJAHOPOIHBIX
muddepeHuranbHbIX ypaBHEHUN BTOporo mnopsaka. dyHIaMeHTadbHas CUCTEMa PpEeLIeHUH JMHEHHOro
OJIHOPOAHOTO  AU(QEpeHUnaIbHOr0  ypaBHEHUS  BTOpPOro  mopsaka. JIluHeiliHble  OJHOpOJAHBIE
nuddepeHnraibHble YpaBHEHNUs BTOPOrO MOPSIIKA C MOCTOSIHHBIMHM Ko3(duumrentamMu: Metoa Ditniepa s
pelIeHUs ATUX ypaBHEHUU. JInHeliHble HeOJHOPOJHbIE U] PepeHInanbHbIe YpaBHEHHUS BTOPOro MOPSIIKA C
MIOCTOSIHHBIMHM KO3 QUIIMEHTaMU: METOJ M0J00pa YaCTHOIO PEIICHHs 3TOr0 ypaBHEHHS C IPABOW YacCTbIO
CHEIHaIbHOTO BHJIa M METOJ| BapualMy IMPOU3BOJBLHBIX MOCTOSHHBIX. JIMHeHHble nuddepeHnnanbHble
YpaBHEHUS n-TO TMOPSAJIKA: CBOWCTBA pELIEHUH, TEOPEMbl O CTPYKType OOIIero peueHus. AIropuTM
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MIOCTPOEHUSI OOIIEro peueHus JuHEHHOro qudGepeHIrnaIbHOr0 ypaBHEHUS 1-T0 TOPSAAKa C MOCTOSHHBIMU
ko3¢ duLmeHTaMu.

Pa3nes 10. Cucremsl audpepeHunaNbHbIX yPaBHEHHUIA.

Cucrembpl JHMHEMHBIX JU(PPEpeHIraTbHbIX YPAaBHEHUH NEpPBOrO MOpPSAIKA, pELIEHHE METOJ0M
uckimodeHus. Cuctembl JUHEHHBIX AU(QepeHIuanbHbIX YPaBHEHUM MEpBOrO MOpsAJKa, METOJ BapUalluu
MIPOM3BOJIBHBIX MOCTOSIHHBIX. CHCTEMbl JIMHEWHBIX OJHOPOJHBIX YpPaBHEHHUU IE€pPBOrO MOpsAKa C
IOCTOSTHHEIMHU koadpumenTamu, METOJT Diinepa. CucreMmsl JIMHENHEBIX HEOTHOPOIHBIX
nuddepeHInaIbHbIX YpaBHEHUH C MOCTOSHHBIMU KO3 pUlineHTamu.

Paszpen 11. UnciioBble H QYHKUMOHAIBHBIE PSAIBbI.

YucnoBele psbl: OCHOBHbBIE MTOHSTHSI, CXOIUMOCTb psifa. HeoOxoaumblil mpU3HAK CXOUMOCTH psja.
CpoiictBa cxoasdmuxcs psaoB. JlocTaToyHble NPU3HAKK CXOJUMOCTU 3HAKOIOJIOKUTEIbHBIX PSJIOB:
MHTEerpaibHbIi npu3Hak Kolu; mpu3Haky cpaBHEHUs psAIOB; npusHak [lanamOepa; paauKaabHBIN NpU3HAK
Komm. Paapr upuxine. 3Hakodepenyrouiuiics psia: omnpeneneHue, npusHak Jleiionuna. AGcomntoTHas U
YCIIOBHAsl CXOJMMOCTb 3HAaKONEPEMEHHBIX psoB. @DyHKUMOHaANbHbIE psiabl. CTeneHHble PSIbL:
onpezeneHue, reopemMa AGens, HHTEPBaJI CXOJUMOCTH, pajuyc cXoauMocTH. CBOMCTBA CTENEHHBIX PSAJIOB.
Psmer T ﬁnoga:% MakiopeHa: onpe/elieHue, yCaoBUs CXOAUMOCTH psija Telnopa K MCXOAHON (QyHKIUU.

1m o
Jlemma oo M s VX € R locratounsie YCIIOBHS CXOJIUMOCTH psina Telmopa. ANTOPUTM pa3sioKEHUS

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

I+x ) ,arclgx arcsinX g pan Maksopena. Pasnoxkenue QpyHkumii B psyy Teiliopa ¢ OMOIIBIO OCHOBHBIX

paznoxxeHuil. [IpuMeHeHHe CTENEeHHbIX PAJOB: MPHUOIMKEHHbIE BBIYMCICHHS, MPUOIMKEHHOE pELIeHUE
g epeHInaIbHbIX YpaBHEHUH.
4 CEMECTP

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

[Ipeamer Teopum BeposTtHocTed. Crydaiinple coObITus. [IpoTHBOMONOXKHBIE cOOBITHSA. HezaBucumelie
coObiTus. OTHOcuTenbHAasE dYacTtoTa. Kiaccuueckoe U TE€OMETPUYECKOE OIpeAETICHHE BEPOSITHOCTH.
DnemMeHTapHasi TEOpHsl BeposiTHOCTEH. MeToibl BhIYHMCIEHUS! BEposiTHOCTEN. [IpocTpaHCTBO 3eMeHTapHbIX
coObITHil. Kitaccuueckoe onpejnenenne BeposiTHOCTU. Anredpa COOBITHI: TEOPEMBI O BEPOSITHOCTH CYMMBI
COOBITHH, MPOTUBOIMOJOXKHBIX COOBITUH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yromux
MOJIHYI0 TIpynmy. AKCHOMAaTHYECKOe ompenesieHne BepossTHOCTH. (CTaTHUCTHYECKOE OIpeseeHue
BEPOSATHOCTH. Y CIIOBHASI BEPOSITHOCTh. T€0pEMBI O BEPOATHOCTH ITPOU3BEICHNS 3aBUCUMBIX U HE3aBUCHUMBIX
coObIiTuil. [lonnas BepostHOCTb. [loBTOpHBIE NcTbITaHus. Dopmyna bepuymu. JlokanbHas u UHTErpaibHas
teopemsl MyaBpa-Jlamiaca. @opmyna [Iyaccona.

[lonsite cnyyailHOM BenuuMHBL. JIUCKpeTHbIE U HENpPEpBIBHBIE CllyyailHble BEIUYMHBI. 3aKOH
pacnpeseneHuss ciydyailHOM BenuuuHbl. DYHKUUS pacHpereseHusi, ee cBoiicTtBa, rpaduk. IlimoTHOCT
pacrnpesiefieHuss HENpepbIBHOM  ciay4aiiHOW BeMWYMHBI (IUIOTHOCTH BeposATHOCTH). Dopmyna s
BEPOSATHOCTH NOMAJAHUS HENPEPHIBHOM CIy4allHOM BEJIWYMHBI B JIAHHBIA WHTEPBAJl, BBIPAKCHHBIN depes
IUIOTHOCTh ~ BEPOSITHOCTH, T'€OMETPUYECKUH cMbIca  QopMmynbl. buHOMHManbHOE  pacnpezeneHue,
pacnpenenenue Ilyaccona, paBHOMEpPHOE pacpeaeseHue, HOPMaJIbHOE PACIIPEAEICHHUE, YKCIIOHEHIUAIBHOE
pacnpezeieHue.

Pa3nes 13. MaremaTnyeckas CTaTUCTHKA.

[Ipenmer Mmaremaruyeckoil craTUCTHKH. OCHOBHBIE 33/Jlayd  MAaT€MaTUYECKOW  CTaTUCTHUKH.
Bei6opounsiif  meton. Crarucrtuyeckoe omnucaHue. BpiGopku. I'mctorpaMma W MOJMIOH — 4acToOT.
Cratuctuueckas (d9MIupuueckas) QyHKUus pacnpenesieHus. BblOOpouHble XapaKTEpUCTHUKH U UX
pacnpenenenusi. CocrosiTenbHble, 3()(EeKTUBHBIE CMEUICHHbIE W HECMEIICHHbIE OLIEHKH [apaMeTpoB.
CraTucTuueckoe cpegHee, CTaTUCTHYecKas IUCIIEPCUS UM CTAaTUCTUYECKOE CpeJHEee KBAJPaTUYHOE Kak
TOYEYHBIE OLIEHKM HEU3BECTHBIX: MATEMAaTHUYECKOTO OKWJIAHWS, JHUCIIEPCHH, CPEOHEr0 KBaAPATHYHOIO
OTKJIOHEHUS. /[oBEpUTENbHBIE NHTEPBAJIBI U MHTEPBAJIbHBIE OLEHKH. [lOBEpUTENbHBIE OLICHKH HEU3BECTHOU
BEpPOSITHOCTM 10 OosbliuM BblIOOpKaMm. JloBepuTenpHas OIEHKA MaTeMaTHYeCKOro OXKHJIAHUS IpH
HEW3BECTHOM nucrepcuu. JloBepuTenbHas OLEHKA CPENHEro KBAaJAPATHYHOIO OTKJIOHEHHs. TouHbIe
BBIOOpOUHBIE pacnpeneneHus: CteroaeHta (t- pacmpenenenue), Oumepa-Cuenexopa (F-pacnpenenenue),
Iupcona (y>-pacrpenenenue). IIpoBepka CTaTHCTMYECKUX THIOTE3. MaTeMaTHYECKME METO[bI IPOBEPKH
CTaTUCTUYECKUX FUIIOTE3. DIIEMEHThI TEOPUU KOPPEISALIUH.
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4. O0bem y4eOHOM AMCUMIJIMHBI — BCE BUbI YueOHOI paboThl, 3.€. M Yachl 1js TaOuuLbl OepyTes

u3 yueonoro rrana (YII) u PIT/I.

(
Bua yuednoii padoThI Bcero 1 2
3E AKajn.u. 3E AKajn.u. 3E Axaj.
O01mas Tpy10eMKOCTh 1M CHHUILJIMHbI 18 648 5 180 5 180
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 7,56 272 2,66 96 1,78 64
Jlexuu 3,56 128 1,33 48 0,89 32
[TpakTnueckue 3anstus (113) 4 144 1,33 48 0,89 32
CamocrosiTeJibHas paboTa 8,44 304 2,34 84 2,22 80
KonrakTHas camocrositenbHas paboTa 0,6 0.4 0
CamocTosATenpHOE N3YUCHUE Pa3IeIoB 8,44 303.4 2,34 83.6 2,22 20
JVCIATUTAHBI
Bua kontTpoJis — 3a4er ¢ OLeHKOoM + +
Bua kouTpoJs — 3aver
Bua koHTpOJsi — DK3aMeH 2 72 1 36
KonraktHas  pabota  —  IPOMEKYTOYHAS
0,8 0,4
arrecTanus 2 1
[ToaroroBka K ’3K3aMeHy. 71,2 35,6
Buja uTOroBoro KOHTpoJIs: 3a4eT ¢ OLIEHKOH IK3aMeH
Cemectp
Bua yuednoii padoThl Bcero 1 2 3
3E AcTtp. 4. 3E AcTtp. 4. 3E AcTp.u. 3E AcTp.u.
MKOCTb JMCUMILTHHBI 18 486 5 135 5 135 5 135
a00Ta — ayIMTOPHbIE 3aAHITUSA: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06
3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03
saasTus (113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03
Hasi pabora 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94
10CTOsITeNIbHAs paboTa 0,45 0,3 0 0
0€ U3Y4YCHUE Pa3JICIIOB 8,44 227.43 2,34 62.88 2,22 2,22
— 3a4eT ¢ OLeHKOM + +
— 3aver
— JK3aMeH 2 54 1 27 1 27
DOTA — IPOMEKYTOUHAS ATTECTAIUS 5 0,6 | 0,3 | 0,3
K3aMeHY. 53.4 26,7 26,7
) KOHTPOJISI: 3ader c onleHKOM JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Du3uKa»

1. Heap MucuUnIMHbI — TPHOOpETEHUE 00YIAIONITUMHUCS 3HAHUIM TI0 OCHOBHBIM paszenaM (pU3uKu u
YMEHHIO IPUMEHSTH UX B IPYTHX €CTECTBEHHOHAYUYHBIX JUCIUILTAHAX.
2. B pe3yabTaTe H3y4eHUs TMCUUILUIUHBI 00y4YaloIMiicsl 10JI5KeH:
Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
OIIK-2.4, OIIK-2.7, OIIK-2.11

3nams:

- (u3nyUecKue OCHOBbI MEXaHUKH, (U3UKH KOJeOaHUIl W BOJIH, AJIEKTpUYECTBA W MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (U3UKHU U TEPMOJUHAMUKH, KBAHTOBON (DU3UKH;
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- cMbICIT QYHIAMEHTAIBHbBIX (U3NYECKUX 3aKOHOB, MPUHIUIIOB U MOCTYJIAaTOB; UX (POPMYIUPOBKU U
T'paHUIIB TIPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SIBJICHUN C (yHIaMEHTAJbHBIMU NPUHIUIAMH U 3aKOHAMU
(GU3HMKN; OCHOBHBIE METO/IbI PEIICHHUS 33/]1a4 110 ONUCAHUIO (PU3NYECKUX SBJICHUN;

- METObl 00pPabOTKHU PE3YyNbTATOB (PU3HUUECKOTO IKCIIEPUMEHTA.

Ymemo:

-[IPUMEHATh TEOPETHUUECKUE 3HAHUSA U IKCIEPHUMEHTAIbHbIE METOJbl MCCIIECIOBAHUS MPU PELUICHUU
npodecCHoHANBHBIX 33/1a4;

-IIPOBOJIUTH PACUYETHI, OCYILIECTBIIATH aHAJIU3 U HA OCHOBE 3TOT0 JIeJaTh 000CHOBaHHbBIE BHIBO/IBI;

- QHAJIM3UPOBATh PE3yIbTaThl HAOIIOAEHUN U IKCIIEPUMEHTOB C PUMEHEHHUEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMpPENENATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIbHOW HH(POpMAIU
IIpH MOMOIIY T'pauKOB, TAOIUIL] U YpaBHEHUI;

- MpelCTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETUUYECKYI0 MH(OPMALMIO B YCTHOU U
MMCbMEHHOU (popMe, B TOM YHUCIIE C UCTOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IIUPOKUM KPYToM (pu3HUecKUX NpruOOPOB U 000pyI0BaHUS;

- HaBBIKaMH 00OCHOBAHMS CBOMX CY)KJICHUM W BBIOOPA METO/Ia UCCIICIOBAHMS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroasl (U3HYECKOTO HCCICAOBAHUS: OMBIT, THUIOTE3a, SKCIECPUMEHT,
teopus. lIpenmer kunematuku. [lepememenune, ckopocTs, yckopeHrne. KnHemaTudyeckne XapakKTepHCTHKU
BpaIaTEIbHOTO ABUKECHUS.

1.2. 3akonbsl HpioTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUs. J[BHkeHue
TeJla MepeMEHHOM Macchl. YpaBHeHus: Memepckoro. @opmyna L{roakoBckoro.

1.3. Yopyruit u Heynpyruii ynapsl mapoB. MOMEHT HHEpLIUU MaTepUaIbHON TOUKU U TBEPJOTO Tena.

1.4. KunemaTtuka rapMmoHudeckux kojeOanuil. [luddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
koneOanuil. IloHsTHe O 3aTyxamIIMX M BBIHY)XJIECHHBIX KojeOaHusx. BonHoBoe naBuxeHue. BoiiHbl
IIPOJIOJIBHBIE U NOIIEPEYHBIE.

Pazoen 2. Monexynapnas ¢huzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpPMOAMHAMUKM M (QU3NYeCKOW KUHETHKH. MneanbHblii ra3. Pacnpenenenue
Boneuimana u ero o6medusndeckuii cmuici. PeansHbiiil ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmomuHamuueckuii Meton B ¢usuke. PaBHOBecHBIe coctosiHus. Hauama tepMoauHaMUKH.
[{ukipl. DHTPONHUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

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

Pa3zoen 3. Dnekmpocmamuka u noCmosHHbILL 2IeKMPULECKULL MOK.

3.1. 3akom Kymona. Teopema Octporpaackoro-I'aycca. Jumosb.  Judnexktpuku B
AIIEKTPOCTATUIECKOM TIOJIE.

Pa3zoen 4. Dnekmpomacnemusm.
4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.
4.2. MarneTuku. DJIeKTpOMarHuTHasI MHIYKIUsA. Y paBHeHne MakcBera.

Pazoen 5. Onmuxa.

5.1. UnTepdepenus BoiH. dudpakmus BonH. [lomsipuszarus BoH.

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

5.3. Slnepnas mozaens aroma. [loctymatsl bopa. ATom Bogopoa o bopy.
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Pa3zoen 6. Dnemenmuor keanmosou ghusuxu.

6.1. T'unote3a ne bpoitna. BonnoBoe ypaBHenue lllpeaunrepa ansi cTallMOHAPHBIX COCTOSHUM.

Omnpitel LTepua-I'epnaxa.

6.2. Muorosnektponsabiii atoMm. Dddext 3eemana. [lpunnun [laynu. KBaHTOBBIE CTaTHCTHYECKHE

4. O0beM yueOHOH TUCHMIIHHBI

pacnpenenenus boze-Ditamrelina u @epmu-upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHA.

Cemectp
Bcero
Bun yae6noit paboThl No 2 No 3
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 12 432 6 216 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 3,5 128 13 48 22 30
3aHATHA:
B TOM 4HcJe B (popMe NpaKTHYECKOH
NOATOTOBKHU (npu Hanuuuu) ) ) ) ) ) )
Jlexnun 1,3 48 0.4 16 0.9 32
B TOM 4ucie B popMe NpaKTUIECKOM
HOJTOTOBKH (npu Hanuuu) ) ) ) ) ) )
[Tpaktnueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4ucJie B popMe MpaKTUIEeCKOM
MMOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
Jlaboparopusie padoTs! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4ucie B popMe NpaKTUIECKOM
MTOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
CamocrosiTeJibHas paboTa 6,5 232 3,7 132 2,8 100
KonrakTHas camocrositenbHas pabota 0.8 0.4 0.4
(AmmK uz VII ons 3au / 3au4 c oy.) ’ ’ ’
CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB 6,5 3,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 231,2 131,6 96,6
camocmosmenbHou pabomol)
Buabl KoHTpOJISA:
Buo konmponn uz YII (3au / 3au c ou.)
Jk3amMeH (eciu npedycmompen YII) 2 72 1 36 1 36
KonrtakTHas paboTa — HpoMexyToyHas 0.4 0.4 0.4
arrecranus 1 1 1
IToaroroBka K 3K3aMeHy. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Beero CemecTtp
. Ne cemectpa Ne cemectpa
Bun yuebnoit paboTsl Actp Actp Actp
3E | 3E | 3E )
q. q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 324 6 162 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,5 96 13 36 22 60
3aHATHSA:
B TOM 4HcJe B (popMe NpaKTHYECKOH
MOATrOTOBKU (npu Hanuuuu) ) ) ) ) ) )
Jlexkun 1,3 36 0.4 12 0.9 24
B TOM 4ucie B popMe NpaKkTUIECKOM
MMOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
[TpaxTuueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
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B TOM 4HClIe B PopMe MPaKTUICCKOM
MTOJTOTOBKH (npu Hanuuuu)

Jlaboparopusie padots! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4HCIe B (popMe MPaKTHICCKOM

MMOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
CamocrosiTeJibHAs padoTa 6,5 174 3,7 99 2,8 75
KoHTakTHas camocTosiTeNibHas paboTa 0.6 0.3 0.3
(AmmK uz VII ons 3au / 3au4 c oy.) ’ ’ ’
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 173,4 98,7 74,7
camocmosamenbHou pabomaoi)

Buabl KOHTpOJIS:

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

Jk3aMeH (ecau npedycmompen YII) 2 54 1 27 1 27
KoHTrakTHas pabota — TpPOMEKYTOYHAS 0.6 0.3 0.3
arTecTanus 2 1 1
ITonroToBka K SK3aMeHYy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl MOAYJIsI
«BBenenne B MHPOPMALMOHHbIE TEXHOJIOT MU

1. Heas M™Moayiasi — O3HAKOMJICHHME CTYACHTOB C TEOPETUYECKUMH, NPAKTUYECKUMH U
METO/I0JIOTMYECKUMU OCHOBaMH COBPEMEHHBIX MH(OPMAIMOHHBIX CUCTEM. B pamkax u3ydeHus MOIynsd y
CTYICHTOB (OPMUPYIOTCS TEOPETHYECKHE 3HAHMSI M TPAKTUYECKHE HAaBBIKM 0 HHCTPYMEHTAJIbHBIM
CpeacTBaM IMporpaMMHoOro obecrneueHus. CTyIEHTbl H3Yy4alOT HAa MPAKTUKE BUIbl MHGOPMAUMOHHBIX
TEXHOJIOTUH.

3agaum MoayJsl — NpUOOpeTeHHe CTYJEHTaMH IMPOYHBIX TEOPETUUYECKUX 3HAHUI U MPAKTUYECKUX
HaBBIKOB B 001aCTU HH()OPMALIMOHHBIX TEXHOJIOTHI.

2. B pe3yabTare u3y4yeHUs: MOXYJIS 00Y4AIOUIUIICS T0JIKEH::

Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1; OIIK-4.2;
OIIK-4.3

B pe3ynbraTe ocBO€HUS MOl CTYAEHT JIOJIKEH:
3uamo:

— TpolecCchl, METOJAbl IOMCKa, cOopa, XpaHEHUs, 0O0pabOTKM, MPEJCTABIICHUS, PACIHPOCTPaHEHUs
uHpopMallUd M CHOCOObI OCYIIECTBJIEHUS TAaKUX IPOLIECCOB U METOJ0B (MH(POpPMAIOHHBIE
TEXHOJIOTUN)

— COBPEMEHHbIE MHCTPYMEHTAJIbHbBIE CPE/Ibl, IPOrPAMMHO-TEXHUYECKHE MIIaTGOPMbl U IpOrpaMMHbIE
CpeICTBa, B TOM YHCJIE OTEYECTBEHHOIO IPOM3BOJICTBA, MHCIIOJb3yeMble Ul pEIIeHUs 3ajad
podeccuoHaIbHOM 1eATeNbHOCTH, U MPUHIUIBI UX PAOOTHI.

Ymemu:

— BbpIOMpaTh M HCHOJB30BaThb  COBPEMEHHbIE  MHPOPMAIMOHHO-KOMMYHHKAI[MOHHBIE U
UHTEJJIEKTYaJIbHbIE  TEXHOJOIMH, HWHCTPYMEHTAJIbHBIE  CpElbl,  IPOrPAMMHO-TEXHUYECKUE
mw1aTGopMbl U MPOrpaMMHbIE CPEJCTBA, B TOM YHUCIIE OTE€UECTBEHHOTO MPOU3BOJICTBA, /ISl PELICHUS
3a1a4 TPoPEeCCHOHAIBHON JEATEIHbHOCTH

— aHaJM3HpOBaTh MNpoQeccHOHANbHbIE 3a/Jayd, BbIOMpPAaTh U HCHOJB30BaTh noaxonsmue WT-
TEXHOJIOTUHU.

Braoemy:
— HaBBIKaMU padoThI ¢ aexauumu B ocHoBe U T-pemenuit nanHbIMu
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— HaBBIKaMU IPUMEHEHUSI COBPEMEHHBIX HH()OPMALIMOHHO-KOMMYHUKALMOHHBIX U UHTEIJIEKTYaIbHBIX
TEXHOJIOTUH, WHCTPYMEHTAJbHBIX CPEACTB, B TOM YHCJIE OTEUECTBEHHOIO IIPOM3BOJCTBA, IS
peleHus 3a1a4 Npo(hecCUOHAIbHON AeATEIbHOCTH.

3. Kparkoe cogepxanue MOIyJIst

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Pasznen 1. Beegenune B uHpopManoOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, IMAKeThl MNPHUKIAIHBIX MporpamM, Microsoft Office.
Knaccudukanus mporpammubix cpenctB. CucreMHOe W TpHUKIaAHOE mMporpammHoe obecneuenue [1K.
0630p onepanuonnbix cucreM (OC). Ipunuunel coznanus u cocraB OC: sapo, uHTepdeiic, apaiiBepsl.
Kpartkas xapakrepuctuka WINDOWS, moayneabiii npunnun noctpoenus. Cpena WINDOWS: okna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKHME.

1.2. TekcroBeiii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XHUMHUYECKUX (QOpMyII.
Bo3moxHOocTH co3nanus 3nekTpoHHbIX npeseHtauuil (Power point). Co3naHue TOKYMEHTOB Pa3iIMYHbIX
dbopm (craHmapTHBIX W HecTaHmapTHBIX). Co3gaHWe W PEJAKTUPOBAHUE TEKCTOBBIX JTOKYMEHTOB C
MaTeMaTU4YECKUMH U XUMUYECKUMH (POPMYITaMH.

1.3. Tabnuunsiii nporieccop EXCEL: 0630p, Tumsl u aapecanus syeek, Gopmar siueek, BCTPOCHHbIE
¢byukuun, popmaruposanue tTadnuu. EXCEL: Bo3MoxHOCTH TaOJIMYHOTO peAaKTOpa U WCHOJIb30BAHUE €TI0
JUIs pelieHns nHGOPMaLMOHHBIX U HHKEHEPHBIX 3a7a4. [locTtpoenue rpadukoB u quarpamm.

1.4. EXCEL. Onepaunn ¢ maccuBamu. Pa3zpaboTka M peanuszanusi MPOCTEHIIMX aIrOPUTMOB C
HCIIOJIb30BAaHUEM BO3MOXKHOCTEH pefakTopa (HAaX0XIACHHE MaKCUMalbHOro (MHUHHUMAJIbHOIO) 3JeMEHTa
BEKTOpa W MATpHUIbl, HAXOXKJEHHE CYMMBbI 3JEMEHTOB BEKTOpPa M MAaTpPHUIIbl, BBIYUCICHHE MATPUUYHBIX
BbIpaKeHUI). PelleHne BBIYMCIUTENBHBIX 33Jad ¢ Hcnojb3oBaHueMm Tabmuu. Pemenue CIIAY ¢
HCI0JIb30BaHUEM OOpaTHON MaTpPHUILBI.

1.5. EXCEL Iloctpoenue rpaduxkoB u guarpamm. Pacuer (QyHKUHMOHANbHBIX 3aBUCUMOCTEH H
MIOCTPOEHHUE rpapuueckux n300paxkeHHil ¢ ucnosb3oBaHueM crangaptHeix ¢yHknuii EXCEL u macrepa
¢yukuuil. [TocTpoeHne NoBepxHOCTEN ¢ MCIOb30BaHNEM MacTepa auarpamm. [locTpoenue auHUM TpeHaa.

Pa3zpnen 2. AnropurmMbl 4 OCHOBBI IpOorpaMMupoBanus Ha s3bike MATLAB.

2.1. Anroputmsl, THnbl anroputmoB. [lonsTue anroputmMa u ero cpoictBa. CriocoObl 3amucu
QIrOpUTMOB. MOZYIBHBI NPHUHLIMI IIOCTPOCHHS aNTOPUTMOB M IporpamMM. Ilaker KoMmbrOTEpHOM
matematuku MATLAB. XapakTepuCTHKH $3bIKOB INPOrpaMMHPOBAHHS. OBOJIOIMS M KiIaccU(UKALUS
SI3BIKOB MIPOrpaMMHUPOBAHMUS, UMIIEPATHUBHBIE, (yHKIIMOHAJIbHBIE, JIOTUYECKUE, 00BEKTHO-
OpUEHTUpPOBaHHbIEC, UX KOMOuHanuu. [ToHSATHUS TpaHCIAIMN, KOMOWISLUYA, UHTEPIPETAUN, UX Pa3Inyusl.
SI3bIKM TpOrpaMMUPOBaHUSI BBICOKOTO YpOoBHA. CTPYKTYpHOE IIPOrpaMMHUpOBaHue, ero ocooeHHoctu. O63o0p
MaKeTOB KOMIIbIOTEpHOU MaTemaTtnku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl U HPHHILMIIBI CTPYKTYPHOTO MHPOTpaMMHUPOBAHUS,
wuocTpanus. bazoBble anropuTMHYECKME KOHCTPYKIUHU (CI€IOBAaHME, BETBJICHHE, IOBTOPEHHUE), HX
peanuzanun. Onepartopsl si3pika nporpammupoBanuss MATLAB. OcnoBubie pemrarenu (solvers) MATLAB
JUIS peaju3aluy BBIYMCIUTENIbHBIX alropuTMoB. bubnuoreka crannapTtHeix ¢yHkumii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [loctpoenue rpagukoB (GyHKIMM OJHON U OBYX NepeMeHHbIX. Mcnonb3oBaHue ¢pyHkumii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, ohopmienne rpagukoB (3aroJIOBKH, MOIMUCH TIO
OCSIM H TIp.).

2.4. Omepauuu HajJ MaccHMBaMH: BEKTOpaMM U MaTpHUIlaMH - CIIO)KEHHME, YMHOKEHUE,
TpaHCIIOHUPOBaHUE, oOpallieHre (Inv), BEIYUCICHHE HOPMBI (norm), paHra (rank) v onpeaenuTesis MaTpULIbl
(det). AnropuTMbl HAaXOKJIEHUS MAKCHMaJbHOTO, MHHHMMAJIBHOTO »JJIEMEHTAa B MAacCUBE, aJITOPUTMBbI
COPTHPOBKH M UX peanuzanus (Hampumep, Selection Sort).

Paspnen 3. Yucaennblie Mmeroasl. Peanusanus npocreiimmx aaroputMmos B cpeae MATLAB.

3.1. YucneHHsle MCTOABI, XapaKTCPUCTHKA U HX OCO6CHHOCTI/I, IIOHATHUE CXOAUMMOCTH METOJA.
DONEeMEHTBl TEOPUU TMOTPEUTHOCTEH, KiIacCHU(UKAIUs MOTPEITHOCTeH, a0CONIOTHAsT W OTHOCHTEIbHAS
IOrp€ImHOCTb, IMOHATHUC (i)YHKHI/II/I HOPMEIL. BBGJIGHI/Ie B CTAaTHUCTHUKY. AJ'IFOpI/ITMBI JIIsL CTAaTUCTHYECKOM
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00paboTku HHQOpMAIMK (BBIUMCICHUE TOYEUHBIX W HMHTEPBAJIBHBIX OIEHOK pPE3YyIbTaTOB H3MEpsIeMOM
BenuuuHbl), ux peanuzanuu B [IKM MATLAB. Ucnons3oBanne ¢pyHkiui min, max, median, var, polyfit,
polyval.

3.2. [lpubnmxenue Qynkuuid. MaTepnonsuus MHorowieHamu. Kycounas unrepnonsus (CruiaiH).
Onenka norpemnocty. @ynkunn MATLAB g pabotel ¢ mHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeesieHHbIX UHTErpajioB, alfOPUTMbBI METO/I0B MPSMOYIOJbHUKOB, Tpaneluuii 1
CuMIicoHa, OlLIEHKa MOrPEIIHOCTH METoA0B. Peanmnzanus aaropuTMOB UYHCIEHHBIX METOJOB BBIUMCIICHUS
onpezeNeHHbIX HHTerpanoB B cpene MATLAB, npuMeHneHue cTanaapTHbIX QyHKIUH trapz, quad, integral.

3.4. UccnenoBanue QyHKUMHM OJHOW IepeMeHHOM. Pemienue HenuHeiHoro ypaBHeHus f(x)=0.
Otnenenne KopHEil. AJITOpUTMBI YTOUYHEHHUS KOpPHS (METOJ NOJIOBMHHOTrO jAeneHusi, HproToHa, mpocrtoit
utepanuun). CpaBHUTENbHBIE XapakTepucTuku. Peanmusamust anroputmoB B cpene MATLAB mo Omok-
CXeMaM U C UCMOJIb30BaHUEM peniareneil roots, fzero.

3.5. UccnenoBanue ¢yHkiuu ogHoi nepemeHHoi. [louck skcrpemyma ¢yHkunu BorancnurenbHbie
QITOPUTMBl HAXOXKJCHHS JIOKAJIbHBIX U TJOOAIbHBIX 3KCTPEMYMOB (METOJ J€JIEHUsS OTpe3Ka IOoIroJjam,
METO/] 30JIOTOTO CEUCHHUsI), X peann3aluu Mo OJOK- cXeMaM W C HCHOJb30BaHMeM pernatens fminbnd B
cpene MATLAB.

Paznen 4. KomnblotepHuble ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHbl€ CETH: TOMOJIOTMM CETeH, MX XapaKTepucTHKU. Tomoyiornu cereil: 3Be3/HAaf,
IIMHHAs, KosblieBass. CeTu 3aKpbITOrO THUMA: JIOKAJbHBIE U PACIpe/ie]IeHHbIE CETH, KOPIOPATUBHBIE CETH.
[IporpaMMmHO-TEXHMUECKOE OO€EcleueHe: ajapecanus, OINepalMoOHHAas CUCTeMa, aJanTepbl, JApaiiBepsl,
IIPOTOKOJIbI (0COObIE SA3BIKHM, Ha KOTOPBIX OOMEHHBAIOTCS MH(pOpMalueld KOMIbIOTEPHl B CETU, HAIPUMED,
TCP, TCP/IP, UDP).

4.2. I'mo6aneubie cetn pasznuyHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctn cetu UurepHer, Cucrema TenekoHepeHIuil. OnekTpoHHas moyra. JlocTym K
nH(popMaMOHHBIM  pecypcaMm. 3amura uHpopmauuu. IloHaTne 0e30macHOCTH  KOMIIBIOTEPHOI
uH(pOpMallUU: HAJEKHOCTh KOMIIbIOTEpA, COXPAaHHOCTb JIaHHBIX, 3allUTa OT BHECEHUS W3MEHEHMMH
HEYNOJHOMOYEeHHbIMM 50 JMIaMU, COXpaHEHWE TaWHBl IEPENUCKH B JJIEKTPOHHOW CETH AJTOPUTMBI
3alUThl UH(pOPMALMU: METO/IbI 3aIIUThI, KOMIIBIOTEPHBIE BUPYCHl U 00pbOa ¢ HUMHU. MeTobl peanu3anun
3alUThl HHQOPMALIMK: TPOrPaMMHBIE, alllapaTHbIe, OpraHU3alMOHHBIE.

4.3. Undopmanmonssie cucteMbl. CucTteMbl ynpaBieHUss OaHKaMH U 0a3aMu JaHHBIX. PensunoHHas
Mozenb naHHbIX. CTpyKTypa 3ammcu, MeToAbl JocTyna K uHpopmauuu. OOMEH NaHHBIMU C JPYTUMH
npwioxxeHusiMu WINDOWS: TekcToBBIMU pelakTOpaMH U 3JIEKTPOHHBIMU TaOIHUIIAMH.

4.4. Pensunonnast 6a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, MaHEIb HHCTPYMEHTOB.
Coznanue u OTKpbITHE Oa3bl AaHHBIX. BBOJA M penakTUpOBaHME NAHHBIX B PEKUME TAOJULBI U PEXKHUME
KOHCTpyKTOpa. PopMUpOBaHHME 3aIIPOCOB. 3arpOChl IPOCThIE U MHOTOTAOJNYHbIE, 3aIIPOCHI C YCIOBUSIMHU.
Coznanne otueToB U GpopM. TexHosmorus peanusanuu npocteimux 3anad cpencrsamu CYbBJ[ ACCESS.

2 cemectp — [IpopuabHoe mporpaMMHoe oGecnedeHne 115 pelieHus 3a1a4 npogeccuoHaIbHOI
NeSATETbHOCTH

Paznea 5. IIKM Python u ocoGeHHOCTH ero peaju3anuu AJs pelieHUs] PacYeTHBIX 3a/1a4 B XMMHHU H
XMMHMYeCKOH TeXHOJIOTHH.

5.1. OOBeKTHO-OPHEHTHPOBAHHBIN $3bIK IporpammupoBanus Python: 00630p. OcobeHHoCTH WU
CBOWCTBA 00BEKTHO-OpUeHTHpOBaHHOTO mporpammupoBanus (OOIl). Co3ganue W HCMOIB30BAHHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, crpykrypa s3bika. OCHOBHBIE CTPYKTYpBI
JTAHHBIX (CIIMCOK KOPTEX, OOBEKTHI) U ONepanuu Haj HUMH. AIropuTMbl. OCHOBHBIE AITOPUTMUYECKHE
KOHCTPYKLUU (clieZloBaHKEe, BETBICHHUE, LIMKJIbI) U UX peanu3anus B Python.

5.2. Brenenue B nmporpaMMmupoBanue Ha si3pike Python. CtpykTypa nporpammsl, OTCTYIIbI, MOIYIIH,
omneparopsl, (PyHKIMH (MMEHOBAaHHbIE W AHOHUMHBIC), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHIAPTHHIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTudeckue, 00paboTKa CTPOK, BBOJI/BBIBO).

5.3. Pa3zpaboTka aJiropuTMOB, IIPOrpaMMHUpPOBaHKE U OTiaAKa nporpamm Ha Python (B cpeae Spyder).
VYnpasinsomue koHcTpyKuuy if, for, while.
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5.4 O030p mNpeIMEeTHO-OPUECHTUPOBAHHON OubmuoTekn wMomyne Python nmns nHayuneix wu
MHXEHEePHbIX BbluMciieHud SciPy (Moaynu scipy u numpy, a Takxke matplotlib), cpaBuenune ¢ MATLAB.
OcHoBHast cTpykTypa AaHHbIX NumPy JUisi BEKTOPHBIX U MaTpUYHBIX BblunciaeHui ndarray. OcoOeHHOCTH
BBITIOJTHEHUST JICMCTBUH HaJ MaTpulaMH (CIOKEHHE, BBIYMTAHUE, YMHOXXEHHE, OOpalleHHe) Ha S3bIKe
Python. Mnpopmanimonnsie MarpuuHble (yHKUMM (HOpMa, onpeaenuTenb, paHr). Meronsl ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUPOBaHUE, MATPUYHOE NMPOU3BEACHUE U (QYHKIIMK MOAYIS numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iocrpoenue rpadukoB B Python ¢ ucnonb3oBanuem moxmyns matplotlib. dynknuun momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapamMeTpoB u
AHHOTUPOBAaHMUE rPaUKOB.

Pa3znesn 6. Metoabl BbluMCIUTEIbHOH MaTeMaTMkKH. OCHOBHBbIe 3Tanbl pemieHusi 3aga4y Ha JBM.
Pemenue cucrem JinHelHbIX ajiredpandeckux ypapuenuii (CJIAY).

6.1. IlpsMble U WUTEpallMOHHBIE YHMCIEHHBIE METOJbl. DJIEMEHTbl TeOpuM norpenrHocrei. [lonsTue
HOpMbI. OCOOEHHOCTH MalIMHHOM apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBINOJHEHUS JEHCTBUIL
HaJ MaTpulamH (CIOXEHUE, BHIUYMTAHUE, YMHOXKEHUE, oOpaiieHue) Ha s3pike Python, nHdopmanuonnsie
MaTpuuHble PyHKIUU (HOpMa, OIIPEACIIUTENb, PAHT).

6.2. Pemenue cuctem nuHeWHbIX anreOpamueckux ypaBHeHuil (CJIAY). IlocranoBka 3amaum.
[Torpemnoctu. MeToapl ¢ UCHOIb30BaHUEM OOpPATHOM MAaTPULIbI M METOJ MPOCTBIX HTepanuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanuem monyieit numpy.linalg u scipy.linalg. u ¢ynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BprumcnurenbHas yCTOWYHMBOCTH, CXOAMMOCTH METOJOB.
OO0yCOBIEHHOCTb CUCTEMBI JTMHEHHBbIX anredpanyeckux ypaBHeHu (CJIAY) u yncio 00ycnoBiIeHHOCTH.

Pazgen 7. OOpabdorka pe3yiabTaroB H3MepeHUs] OAHON BeJu4uHbl. [IpuOiamxenue QyHKUMHU
MHOIO4JICHAMHM € OJHOW He3aBHMCUMON nepeMeHHOH. Pemenue cucTeM HeJIMHEHHBIX YPaBHEHUM
(CHY) 4HC/IeHHBIMH MeTOIaMH.

7.1. OOpalOoTKa 3KCIEpUMEHTAIbHBIX JaHHbIX. TOue4YHbIE U HHTEpBaJbHbIE OLICHKU. DYHKIHMU
Python. Onpenenenne kpurepust CTbIOJEHTA.

7.2. Tlpubnwxenue GyHKIUNA. MeToAbl WHTEPHOJAIHNHA 3aBUCHMOCTEH C OJHOW HE3aBHUCHUMOMU
nepeMeHHou. HTepnonsiumuonHbiil MHOrowieH Jlarpanka, peanuzanus B Python.

7.3. Ilpubnwxenne QyHKIMA. METOIbI anmpOKCHMAIMU 3aBUCHUMOCTEH C OJHOW HE3aBUCHUMOMN
nepemeHHod. Meton HamMenbmnx kBagpatoB (MHK). Hcnonws3oBanue Qynkuuit Python mus
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. AnroputMmbl MeToaa TpocTol uteparmu u meroga Heiotona - Padcona mis pemenns CHY.
CKOpOCTh CXOUMOCTH, OLIEHKU NorpemnocTy. Peanuszanus meronos B Python.

7.5. Meroauka UCTIONb30BaHUs periaresneil B Moayse scipy.optimize, pyHkuuu root scalar, root.

Pa3nes 8. Pemienue 3a5a4 MHOroMepHO#i ONTHMU3ALMH YMCIEHHBIMU MeTOJAMHU. AHAJIM3 U pelleHue
auddepeHnATbHBIX YPABHEHHUI YHCIEHHBIMU METOJAMH.

8.1. Knaccudukanus 3amad ¥ METOAOB ONTUMHU3aUMU. MeTon TrpaJueHTHOro cmycka. Merton
nedhopMupyeMoro MHOrorpanHuka. Peanusanus metonoB B Python.

8.2. Berpoennsie Metonbl SciPy. Boibop pemiarens B Moayie scipy.optimize BeTpoeHHbIE METOIbI
SciPy, ¢pyakiuu minimize scalar, minimize.

8.3. Anroput™Mbl METOJOB pelieHus auddepeHnnanbHblX ypaBHeHH. Mertonpl Jinepa u ero
Moaudukanuu. Peanusauus meronoB B Python. BriGop pemiarenst B monyse scipy.integrate, QpyHKUuU
solve ivp, solve bvp.

4. O6beM Moy M BUABI y4eOHOH padoThl

Cemectp
Bcero
Bun yqeOHoM paboThI 1 cemectp 2 cemecTp
3F, Alflaﬂ- 3E Alfla)l- 3E Alfla)l.
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O01mas Tpya10eMKOCTb MOIYJISt 6 216 4 144 2 72
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 136 2,36 85 1,42 51
3aHATHSA:
6 mom uucie ¢ opme 1 36 | 050 | 18 | 050 | 18
NPAKMUYECKOU NOO20MO6KU
Jlexmum (JI) 0,47 17 0,47 17 - -
[Tpaktueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
8 mom uucie 6 hopme NPAKMU4ecKoll 0.50 /8 0.25 9 0.25 9
1n0020MOBKU
Jlaboparopusie padboTs! (JIP) 1,89 68 0,94 34 0,94 34
8 moMm uucie 8 hopme NPAKMU4eCcKoul 0.50 /8 0.25 9 0.25 9
Nn0020MOBKU
CamocrositesabHast padora (CP) 1,22 44 0,64 23 0,58 21
CamMocTosATenpHOE N3YUCHUE Pa3IeTIOB
MOJYJISI, B TOM YHCJIE MOATOTOBKA K
MPAKTUYICCKUM 3aHATHSM, 121 | 438 0.64 73 0.57 | 20.8
abopaTOpHBIM paboTaM, MOATOTOBKA
K TEKYIIeMY KOHTPOJIO, IPYTHE BHUJIbI
CaMOCTOSITEIbHON pabOThI
Konrakthas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KoHnrakTHas padoTa - mpoMexKyTodHas 0.4 0.4 i
arrecTanus 1 ’ 1 ’ i
CaMOoCTOATENTFHO U3YUEHUE Pa3IeTIOB 35.6 35.6 i
MOTyJIst
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E AcTtp. 3E AcTtp. 3E AcTtp.
9. 9, 9,
O01mas Tpya10eMKOCTb MOYJISI 6 162 4 108 2 54
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 102 236 | 63,75 | 1,42 | 38.25
3aHATHS:
6 mom uucie ¢ opme 1 27 | 050 | 135 | 050 | 13,5
NPAKMUYECKOU NOO20MO6KU
Jlexmm (JI) 0,47 | 12,75 | 0,47 | 12,75 - -
[Tpaxtuueckue 3ansarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
8 moMm uucie 8 hopme NPAKMU4ecKou 050 | 135 0.25 6.75 0.25 | 675
1n0020MOBKU
Jlaboparopusie paboTs! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
8 mom uucie 8 hopme NPAKMU4eCKol 050 | 135 0.25 6.75 0.25 | 675
Nn0020MOBKU
CamocrositesabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
CamMocTosTeTpHOE U3YUEHUE Pa3IeTIOB
MOJYJISI, B TOM YHCJIE IMOATOTOBKA K
HPAKTHHICCKHIM 3aHATUAM, 121 | 32,85 | 0,64 | 1725 | 0,57 | 15,6
abopaTOpPHBIM padoTaM, MOJATOTOBKA
K TEKYIIEeMY KOHTPOJIO, IPYTHE BHUJIbI
CaMOCTOSITEIbHON pabOoThI
Konrakthas camocrositensHas padora | 0,01 0,15 - - 0,01 0,15
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Buabl KOHTpOJIS

3auer - - + +
JK3aMeH + + - -
KonraktHas padoTa - mpoMexKyTodHas 0.3 0.3 i
arTecTamus 1 ’ 1 ’ i
CaMOoCTOATENTFHO U3YUECHUE Pa3/IeTIOB 26.7 26.7 i
MOIYJIS

Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHBI
«IKOJIOrus»

1 eap AUCHMIUIMHBI - CPOPMHPOBATH y CTYICHTOB CHUCTEMHBIC 0a30BbIe 3HAHHS OCHOBHBIX
9KOJIOTMYECKUX 3aKOHOB, ONPENENSIONIUX CYIIECTBOBAHME W B3aUMOJEHCTBHE OHOJOTHYECKUX CUCTEM
Pa3IMYHbIX YPOBHEW; 00 aHTPONOIeHHBIX BO3JEHCTBUIX Ha OMocdepy u o Ouopa3sHooOpa3uu, Kak OCHOBE
YCTOMYHMBOCTH COOOIIECTB.

2 B pe3yabTaTe H3y4eHHs TUCHUIIUHBI 00yYAIOLIUIACS I0JIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

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

3uams:

- (pyHmameHTaNbHBIC TOHATHS, 32KOHBI H TPUHITUIIBI SKOJIOTHH;

- 3aKOHOMEPHOCTH Pa3BUTHI SKOCHCTEM H UX KOMIIOHEHTOB;

- IPUYUHBI ¥ TEHICHINH Pa3BUTHS COBPEMEHHBIX KOJIOTHUECKUX POOIIeM;

- OCHOBHBIE€ pE€3Y/IbTaThl BO3ACUCTBHS OOIECTBA Ha MPUPOAY; SKOJOTHUYECKUE TMOCIEICTBUS 3TOrO

BO3ACUCTBUS;

- YCITIOBHSI YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA,

Ymemo:

- OOBACHUTH TNPUYNHHO-CIIEJCTBEHHBIE CBS3U JKOJIOTMYECKHX M HMCTOPUYECKUX IPOIIECCOB, BIMSIHUE

YeJIOBeKa Ha DKOJIOTHUECKUE SBIICHUS, UIEH YCTOWYMBOTO PA3BUTHS, SKOJOTUIECKON NESTEIHHOCTH

1 KYJIBTYPHI;

- aHaJIM3MPOBATH PA3IUYHBIC HKOJIOTHYECKUE CUTYAIlMH, MPUHUMATh KOHKPETHBIC PEHICHHS M0 WX

YIIy4ILIEHUIO.

Braoemy:

- MOHATUHHBIM aIIapaToM SKOJIOTUH JIJIsl aHAIN3a JaHHBIX 110 SKOJOTHH.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Beeoenue

CoBpeMeHHast FKOJIOTHSI — MEXIMCUUIUIMHApHAs 00J1aCTh 3HAHUNW. DKOJIOTHS Kak (yHIaMeHTaJIbHasI
OCHOBa YCTOWYMBOIO pa3BUTUS M COXpaHeHUs OmopazHooOpasusi. CTpyKTypa COBPEMEHHOU HSKOJIOTMHM U
OCHOBHBIE MeETOJbl HccienoBaHus. HayuHo-mpakTuyeckue 3aaadyu coOBpeMeHHOW sKkosiorud. OCHOBHbIE
HaIpaBJIEHUS COBPEMEHHBIX HKOJIOTMUECKUX HccieoBanuil B Poccuu u 3a pydexom.

Paszoen 1. buocgepa

CucTteMHBIE TIOCTYJAaThl B JKOJIOTHH. JTalbl Pa3BUTHs CynepcucTeMbl «UemoBeKk — DKOHOMHKA —
buora — Cpena». CoBpeMEHHBI 3KOJIOTHYECKUN Kpu3ucC. Poyib HayKu B MPEOJOJICHUU IKOJIOTHUECKOTO
Kpusuca. KoHuenmuys ycToMi4nuBoro pa3BuTus.

Wepapxust ypoBHEH opraHu3aly >KU3HHU (KJIE€TKa — TKaHb — OpPraH — OpraHu3M — COOOILECTBO).
Konuenuus sxocucrembl. buocdepa kak skocucrema. buonorumueckoe mnpoaynupoBaHue B Ouocdepe.
buonoruueckast perynsauus reoxumuyeckoi cpenbl. OCHOBHBbIE cBoicTBa Ouocgepbl. Mecto Ouocdepsl
cpenu o6omouek 3emun. B.M. BepHanackuii 0 B3aUMOJICHCTBUU KUBOTO U KOCHOTO BEIIECTBA, O «BCIOHOCTH
xu3HU. buocdepnsie pyHnkuumn yenoseka. Hoocdepa

KpyroBopoTsl Hanbosiee 3HAYMMBIX OHOTEHHBIX JJEMEHTOB. THIBI IUPKYISAIUA OWOTCHHBIX
aneMeHTOB B Ouochepe. Hapymiennss OWOr€OXMMHUYECKUX IMKIOB, BO3HHUKAIOIIME B PE3yJbTaTe
BO3pacTaloiell aHTPOTIOTEHHON HArPy3KH, W UX MOCIEICTBHSL.
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Paszoen 2. Jxocucmemvi

Konuenuus skocucrembl. COOTHOIIEHHE NOHATUN «OHOreoneHo3» u <«dkocuctema». CocrtaB u
OCHOBHBIE XapaKTEPUCTUKU 3KocucTeM. [IpoaylieHThl, KOHCYMEHTHI, PEIYLIEHThI, X 3KOJIOTHYECcKas poJib.
[Totok sHeprum B skocucteMe. [lumieBsie 1enu u numieBbie cetu. Tpoduyeckue ypoBHU. PacnpeneneHue
SHEPrud B HKOCHCTEME, NPABUJIO JECATU MPOLEHTOB. [IpaBMiio H3KOJOTrMYECKHX MNUPAMHJ: IPABHIIO
MUpaMUIbl TPOIYKIIMH, IPABUIIO MUPAMUJIbI OMOMAcC U PABUJIO MUpPaMUJIbl yKcel. JluHaMKuKa S3KOCUCTEM,
CYKIIECCHUHU, 3Tallbl CYKIIECCUOHHOrO mpouecca. Posib OnopasHooOpasus B MOAJIEPKAHUU LEIOCTHOCTU U
(GYHKIIMOHATBHOM ycTOMYMBOCTH 3KocucTeM. KilmMaTuueckasi 30HaJbHOCTh M OCHOBHBIE THUIIBI HAa3€MHbBIX
skocucteM. OcoOEHHOCTH BOAHBIX IKOCUCTEM. [ITaHKTOH, OEHTOC, HEKTOH. AHTPONOTE€HHbIE YKOCHCTEMBI:
arpo3’KOCHUCTEMBI U YPOOCUCTEMBI.

Paszoen 3. Coobwecmsa u nonyaayuu

[Tonstre o nonynsuuu. CTaTuyeckue noka3aTesau NOMyJIALUN: YUCICHHOCTb, INIOTHOCTh, IOKa3aTeNln
CTPYKTYphl. JlMHaMuUYeckue IOKa3aTeau MOMYJSIUKU: POXKAAEMOCTb, CMEPTHOCTb, CKOpPOCTb pOCTa.
[TpogOIKUTENPHOCTh JKM3HM W BBDKMBAEMOCTb. KpuBBIE BBDKHUBAHHS. OKOJIOTHYECKHE CTPATETHH
BBEDKMBaHUS. Perynsius mioTHOCTH MOIYJISIIHH.

BunoBas crpykrypa cooOuiectB. IlpocTpancTBeHHass cTpykTypa cooOmiecTB. buoTuueckue CBS3H.
Dkojoruyeckast HuLIA. Peann3oBanHas U GyHIaMeHTalIbHAs HULIM.

Paszoen 4. Opeanuszm u cpeda

['maBHbIE YpPOBHM OpraHu3alUM >KUBbIX cucTeM. OpraHusm Kak >KUBas II€JIOCTHAs CHUCTEMa.
Pa3nooOpa3zue opranusmoB. Oxosornueckue  (axkTopel, ux Kkiaccupukauus. JlumuTtHpyromue
skosiornueckue ¢akropbl. IlpaBmio JluOuxa, 3akon Illendopna. Anantauus. TonepaHTHOCTH WU
pe3nucTeHTHOCTh. O01IMe 3aKOHOMEPHOCTH JEHCTBHSI 3KOJOTHYecKUX (hakTopoB Ha opranu3M. KommiekcHoe
NecTBUe cpelibl. 3HAUEHUE CBETA, TEMIIEPATYpPhl M BJIAXHOCTHU JUISl )KUBBIX OPraHU3MOB. DKOJIOTHUECKUE U
¢duznonoruueckue puTMbl B mpupojie. buoputmel. Ctpecc Kak 3K0JI0TUYECKUH (HaKTop.

[Tonsitne «cpena xu3Hm». OOmIas XapakTepUCTHKa OCHOBHBIX CpE€J JKU3HU: BOJHOW, HA3€MHO-
BO3/IYIITHOM, ITOYBEHHON U OpraHu3MeHHon. Cpepl 00MTaHus, MECTOOOUTAHUS U OMOTOTIBI.

dopmupoBaHue apeanoB, IEPBUYUHBIN apeall, paccelieHne opranu3mMoB. ['panuliel, pasmepsl U Gopmbl
apeajoB M (akTopbl, UX 0OycClaBIMBaIOIIME. ODHAEMHKH M PEIUKTHL. L[eHTphl TaKCOHOMHYECKOIO
pa3zHooOpasusi, IEHTPbI IPOUCXOKACHUS BUJIOB. AHTPOIIOT€HHAs TpaHCc(pOopMalKsl apeaios.

[IpencraBnenne o Ouome. PacTtuTenbHOCT M JKMBOTHOE HaceneHue. [loHATHE «IKOTOH».
[InanerapHblii, perMoHalbHBI U TOMOJOTMYEeCKUM (JaHAmadTHBIN) ypoBHH auddepeHanuu KUBOro
MTOKPOBa CYILH.

Konnenmmst 6uosiorudaeckoro paszHoodOpasus. YpoBHH OHOpa3HOOOpas3usi: TeHETUYECKUH, BHJIOBOM,
AKOCUCTeMHBbIN. BcemupHasi crpaTerusi coXpaHeHHs OMOJIOTHYECKOro pazHooOpasus. OxpaHa peakux U
ucyesaronux BuoB. KpacHble KHUTH. 3all0OBEAHUKH U HAllMOHAJIbHBIE MTAPKH.

Paszoen 5. Yemoiiuusoe npupodononvzosanue

[IpoGnembl U epcrneKTUBbl 00eCIIeYeHHsI YeI0BeUecTBa ONOIOrMUECKUMHU pecypcaMu. ArpoIKOIOTHs,
reHOMOJAU(DUIIMPOBAHHBIE OPraHU3Mbl, MapUKyJabTypa. HHBa3HMM 4YYyKEpOAHBIX BHUIOB, «CTHUPAHUE»
ounoreorpaduuecknx pyoOexel, aHTponoreHHas Tpanchopmanus ¢iaop u dayH. 3HadeHHE 0C000
OXpaHsSIeMbIX MPHUPOJHBIX TEPPUTOPHUI M MX COBPEMEHHAasl CUCTEMa: HallMOHAJIbHBIE MapKH, 3allOBEIHUKH,
3aKa3HHUKH, TIPUPOIHBIEC TIAPKHU, PE3epBaThl, MAMSITHUKHA pUpoabl. OCHOBHBIC MPHHIIUIIBI H METO/IbI OIICHKA
KayecTBa OKpYyXKarouleil cpenpl, €€ JOUHAMUKA BO BpPEMEHM U MPOCTpaHCTBE. MexyHapoaHoe
COTPYIHHYECTBO B 00JaCTH U3YYEHUS U COXpAHEHUs OMOpa3zHOOOpas3usl.

Paszoen 6. Inobanvuvie sxonocuueckue npoobrembi

[Tonsatue «3arpsi3HeHHE OKpyXarome cpeapl». Kmaccudukamnus 3arpsi3HEHUN OKPYKAIOMIEH Cpebl.
XUMHUYECKUE 3arps3HUTENH (TSDKEJIbIe METaJUIbl, MEeCTHIMIBI, HUTPAThl U T. 1.), X MCTOYHHUKH, a TaKKe
npsiMOe U KOCBeHHOe BoszJeiicTBue. Kiaccuduxamus 3arps3HSAIOLIMX BELIECTB IO CTENEHW ONAacCHOCTH.
duznyeckoe 3arps3HeHHE (paJuallMOHHOE, JJIEKTPOMArHUTHOE, UIYMOBOE, BHOpAIIOHHOE, TEIMJIOBOE,
CBETOBOE€), €r0 MCTOYHHKM U TOCIEJCTBUS JJsl KUBBIX OpPraHu3MOB. buosormueckoe 3arps3HeHuUe, €ro
MIPUMEPBI U MOCIEACTBUS. 3arps3HEeHNE TBEPbIMHU OTX01aMU, TpoOieMa HaKOIUIEHHUSI Mycopa.

[TonsiTHe rao0anbHON HKOIOTUYECKON MPOOIEMBbl. DKOJIOTUYECKUN KPU3UC U €r0 XapaKTEePHbIE YEPTHI.
Ilens npuuuH riao6abHOTO HKOJIOTMUYECKOTO KpU3Kca, MyTH BbIXoJa U3 Hero. [lemorpaduueckas npobiema.
Hemorpaduueckue npobdiemMbl pa3BUTHS yesnoBedeckoro ooduiecta. [lonstue nemorpaduuyeckoro B3pbIBa.
DKOJIOTHYECKHE NPOOJIEMBI, CBA3aHHbIE C POCTOM YHCICHHOCTH HaceneHus. lIpoGiemsl ypOaHU3aUMM.
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[TponoBosibcTBEHHAST TTPOOIEMa, ee IPHIUHBI U ciaencTBus. [yt pemenus mpodiemMbl. DHEpreTHIecKas u
celppeBas npobisiema. IlapuukoBbiit apdext. Kucnotnsie noxau. Pazpymenue 030HoBoro cios. CHUkeHue
OuopazHooOpa3usi Kak IJoOajdbHAas dSKojioruyeckas mpooOsema. ONyCThIHMBaHME Kak TJio0asibHas
sKosiornueckas npodnema. OOesnecuBaHue Kak rioOalibHas 3Kosoruueckas npoOinema. PanmoakTuBHOE
3arps;3HEHUE.
OO61Iee KOJIMYECTBO Pa3aeioB — 6.
4 O0beM yueOHOM TMCUUTIITHHBI

O0bemM TUCUMIIIIMHBI
Bun yueOHo# padoThl . Axax, | Actp.

Y. Y.
OO0uiasi TPy10€eMKOCTb AU CIUIIJIMHBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,88 32 24
B TOM 4mcJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU
(npu nanuuuu)
Jlexnnn 0,44 16 12
B TOM 4HcCJie B GOopMe MPAKTHUUECKOM MOATOTOBKH (npu HAAUYUL)
[TpaxTueckue 3anstus (113) 0,44 16 12
B TOM 4HCJI€ B (OpME MPAKTUUECKOU MOATOTOBKH (Mpu HAAUYUL)
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesibHasi pabora 2,12 76 57
KonrakTHas camocrositenbHas paboTa 0,2 0,15
CamMocTosATenpHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTLIINHBI (u1u Opyeue 2,12 758 | 56.85
8UObL CAMOCOAMENLHOU pabomwl) ’ ’
Bua uTtoroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIMHbBI
«be3onacHocTth ku3HeaesiTeabHocT» b1.0.16.

Vyebnas aucuumuinga "be3omacHOCTE KU3HEAEATEILHOCTH" - o0s3areinbHas AUCHMINIMHA

(denepaabHBIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BCEX HANPABICHUN ITIEPBOTO YpPOBHS
BBICIIIETrO MPOECCHOHATBHOTO 00pa3oBanus (0akagaBpuaTa) ¥ CICIHAINTETA.

1. Heasb gucuumanHebl - GopMupoBaHue MpohecCHOHATHHON KYIbTYpPhl 0€30TTaCHOCTH, MOJT KOTOPOH
MOHUMAETCSI TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH HCIOJB30BAaTh B MPO(GECCHOHATBHON AEATEIbHOCTH
MPUOOPETEHHYIO COBOKYIMHOCTh 3HAaHUM, YMEHH M HaBBIKOB Ul oOecrieueHus 0e30macHOCTH B cdepe
npo(hecCHOHANFHONW JIEATEIIbHOCTH, XapaKTepa MBIIUICHHS W I[EHHOCTHBIX OpPUEHTAlMH, MPH KOTOPBIX
BOTIPOCHI 0€30TIACHOCTH PAacCMATPHBAIOTCS B KAY€CTBE IIPUOPHUTETA.

OCHOBHBIMH 3a7]a4aMH JTUCIUTUTAHBI SBIISTFOTCS:

* IPHOOpETeHNE TOHUMAHHUSI TPOOJIEM YCTOWYHBOTO Pa3BUTHSI U PHCKOB, CBSI3aHHBIX C JESTEIHHOCTHIO
YeJI0BEKa;

* OBJIQJICHUE TMpPHEMaMH PAMUOHAIM3AINN KU3IHEACATSIFHOCTH, OPUCHTUPOBAHHBIMU Ha CHIDKEHUS
AHTPOIIOTEHHOTO BO3/ICHCTBHS HA TIPUPOIHYIO Cpelly U oOecriedeHrne 0€30MacHOCTH JIMYHOCTH 1 O0IIECTBa;

* (popmupoBaHue:
- KYJNbTYpHl 0€301acCHOCTH, SKOJOTUYECKOTO CO3HAHUS M PHUCK-OPUEHTHPOBAHHOTO MBIIUICHUS, IPH
KOTOPOM BOIIPOCHI 0€301MaCHOCTH M COXPaHEHHs OKPYXKAIOMIEH Cpelbl pacCMaTpPHBAIOTCS B KadeCTBE
BOXHEHUIINX MPUOPUTETOB KUIHEIEATSILHOCTH YEIIOBEKA,;
- KyJIbTyphl TpodeccruoHaabHON 0€30MacHOCTH, CIOCOOHOCTEH Mg WACHTU(MUIIMKAIIMKA OIMACHOCTH M
OLICHUBAHMSI PUCKOB B cepe cBoel MpopecCUOHATbHON JESITENbHOCTH;
- TOTOBHOCTH TPUMEHEHHUsI MPO(ECCHOHATBHBIX 3HAHUU Ui MUHHMH3AIUU HETATHBHBIX IKOJOTHYECKUX
MOCJEACTBUHN, oOecrieueHuss O€30MacHOCTM W yAydIIEHWS yCIOBUM Tpyna B cdepe CBoeH
pohecCHOHANTBHOM JIEATEITLHOCTH;

- crOCOOHOCTEN K OLIEHKE BKJIaJa CBOEH MpeAMETHOM 00acTh B pelIeHUE 3KOJOTHYECKUX IpobdiieM U

po6JieM 6e301acCHOCTH.
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2. B pe3yabTaTe 0CBOCHHMS JMCHUILIUHBI CTYJACHT J0JI/KEH:

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

3nams:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTHU, UX CBOICTBA U XapaKTEPUCTHUKHU;

- XapakTep BO3JIEHCTBUS BPEIHBIX U ONACHBIX (DAKTOPOB Ha YeNOBEKa U MPUPOJIHYIO CPENy, METOIbI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell podhecCHOHaTbHON AeSITENbHOCTH

Ymemo:

- UIeHTU(UIPOBATh OCHOBHBIE OITACHOCTHU CPeJibl 0OUTaHUS YEJIOBEKA;

- OLICHMBATh PUCK UX pEaju3allid, BHIOUPATh METOJbl 3alUThl OT OMACHOCTEH MPUMEHMUTEIBHO K
chepe cBoell MPOPECCHOHATHPHOW MACSITEIIBHOCTH U CIOCOOBl oOecmedeHus: KOMMOPTHBIX YCIOBHI
KU3ZHEJESITEIbHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMU M TPaBOBBIMU aKTaMU B oOjacTu 0€30IaCHOCTH M OXpaHbl OKpYXKarolleu
cpenbl, TpeOoBaHMSAMU K O0€30MaCHOCTH TEXHUYECKHX perjiaMeHToB B cdepe mnpodeccuoHanbHON
NeSITeNIbHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B YPE3BbIYAMHBIX CUTYALIUSX;

-MIOHATUHHO-TEPMHHOJIOTMYECKUM aIllapaToM B 00s1acTu 6€30MacHOCTH;

- HaBbIKaMHM PpALMOHAIM3ALMMU NPOPECCHOHAIBHON JAESATEIbHOCTH C LEIbl0 00ecreyeHus

0€30MMaCHOCTH U 3alIUThl OKPYKAIOIIEN CPEJIbI.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

1. Beenenue B 6e3omacHocTb. OCHOBHBIE MOHSATHS U OmpeaenaeHus. besonacHOCTh U ycToiunBOe
pa3BUTHE.

2. Yenosek u texHocdepa. CTpykrypa TexHOChEphl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe coCTOsTHUE TeXHOC(hEpHl U TeXHOC(HEpHOI 6€30MacHOCTH.

3. Unentudukanus 1 Bo3AeHCTBHE HA YeIOBEKa BPEJHBIX U ONACHBIX (PAKTOPOB Cpeibl OOUTaHUSI.

Knaccugukanuss HeraTuBHBIX (AKTOPOB Cpeabl OOUTAaHUS 4YeJOBEKa. XUMHUYECKUE HEeraTHBHbIE
(dakTopel (BpemHbIE BeliecTBa). MeXaHWYeCKHe | aKyCTUYeCKHE KOJeOaHws, BHOpamus | IIyM.
DNeKTpOMarHUTHbIE M3Iy4eHUs M nois. Monusupyromue usnydeHue. OieKTpudeckuil Tok. OrmnacHble
MexaHuueckue ¢akropsl. Ilpomeccsl ropeHuss U MOKapOB3PHIBO- OMaCHbIE CBOWCTBAa BEULIECTB H
MatepuanoB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3ammra 4eroBeka M Cpeabl OOMTaHHS OT BPEAHBIX M OMNACHBIX (DPAaKTOPOB IMPUPOIHOTO,
AHTPONOTE€HHOIO U TEXHOT€HHOT'O TPOUCXOKICHUSI.

OcCHOBHbIE MTPUHLIMIIBI 3AIIUTHI. 3alIUTa OT XUMUYECKUX U OMOJOTMYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT PHEPreTHYECKUX BO3ACUCTBUN W (u3myeckux mosier. ObecrnedeHne O€30MacCHOCTH CHCTEM,
paboTarolux 1OJ  JaBieHHEM. be30omacHOCTh  3KCIUTyaTallud TpyOONpOBOJOB B  XMMHYECKOM
MIPOMBIIITIEHHOCTU. be3onacHas sKkcrryaTanusi KOMIIPECCOPOB. AHAiu3 M OLIEHUBAHHWE TEXHOT€HHBIX H
MIPUPOJHBIX PUCKOB.

5. O6ecneyenne KOMGOPTHBIX YCIOBUW I JKM3HH M JCATEIBHOCTH 4deloBeka. [loHsThe
KOM(OPTHBIX WM ONTHUMAJIBHBIX yCIoBHH. Mukpoknumar nomeuieHuil. OcBellleHne U CBETOBas cpefa B
MTOMEILEHUU.

6. Ilcuxou3nosiornueckrue 1 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.

[lcuxuueckue mpoLecchl, CBOMCTBA U COCTOSIHUSA, BIMSIOIIME Ha Oe30macHOCTb. Buipl u yciaoBus
TPYIAOBOM NESATENBHOCTH. DPrOHOMHUYECKHE OCHOBBI 0€3011aCHOCTH.

7. Upe3BblyaiiHbIe CUTYallMy U METOJIBI 3AIUTHI B YCIOBUAX UX PEATM3ALHAH.

O6uue ceenenust o YC. [Toxap u B3pbIB. ABapuM Ha XUMUYECKHU OMACHBIX 00BEKTaX.

Pagnanuonnsie aBapuu. [TpuOopbl paguaniioHHOMN, XMMHUYECKOW pa3BeIKU U JI0O3UMETPUUYECKOTO
KOHTpOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHHU. 3alllUTa HACEJIEHUS B YPE3BbIUANHBIX CUTYaLIUSX.
Y cTOMYNBOCTh PYHKIIMOHUPOBAHUS OOBEKTOB S3KOHOMUKHU B UPE3BBIYAIHBIX CUTYALIUSX.

8. YmpaBnenue 6€301MaCHOCTBIO KU3HEACATCIBHOCTH.

3akoHOJAaTeNbHbIE W  HOPMAaTHBHBIE  IIPAaBOBbIE  OCHOBBI  YIpaBieHUS  OE30MACHOCTHIO
KU3ZHEJCATENIbHOCTH. OJKOHOMMYECKHE OCHOBBI YIpaBlieHUs Oe30macHOCThi0. CTpaxoBaHHWE PHUCKOB.
I'ocynapcTBeHHOE yIipaBieHHe 6€3011aCHOCTBIO.

4. O0beM yueOHOM TUCHMILTHHBI
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Bun yue6Hoit paboTsl B 3ageTHBIX B akagem.
€IMHHUIIAX yacax
OO611ast TPYA0EMKOCTh AUCHUTIIIUHBI 4 144
KonrakTHasi paboTa — ayIuTOPHBbIE 3aHATHS: 1,33 48
Jlexuu 0,89 32
[IpakTrueckue 3aHsATHS - -
JlaboparopHbie paboThI 0,44 16
CamocrosiTesibHasi pabora 1,67 60
KoHTakTHas camocrosiTenbHas padboTa - -
IToaroroBka k 1a60paTOpHBIM paboTam 0,56 20
CaMoCTOsATENFHOE U3YUYCHUE PA3/ICTIOB JUCIUTIIIHBI 1,11 40
Buabl KOHTpOJIA:
IOK3aMeH 1,0 36
KoHTakTHas paboTa — MpoMeXyTOYHAsI ATTEeCTaIMs 1,0 0,4
IToaroroBka K sK3aMeHy 35,6
Buja nToroBoro KOHTpoJIs: IK3aMeH
Bun yuebnoit paboTsl B 3ageTHBIX B actpon.
€IMHULIAX qacax
OO611ast TPYA0EMKOCTh AUCHUIIIIUHBI 4 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 36
Jlexuu 0,89 24
[IpakTueckue 3aHsATHUs - -
JlaboparopHbie paboThI 0,44 12
CamocrosiTesibHasi paboTa 1,67 45
KoHTakTHas camocrosiTesnibHas paboTa - -
IToaroroBka k 1a60paTOpHBIM paboTam 0,56 15
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 1,11 30
Buabl KoHTpOJIS:
IK3aMeH 1,0 27
KoHnTakTHas paboTa — MpoOMeXyTOUYHAsI ATTECTAIIH 1,0 0,3
[ToaroroBka K sK3amMeHy 26,7
Buja nToroBoro KOHTpoJIsi: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«/H:keHepHasi 1 KOMIILIOTEPHAas rpaguKa»

1 Heab IMCHMNJIMHBI — HAYYUTH CTYJICHTOB CIIOCO0aM 0TOOpa)KEHHs MPOCTPAHCTBEHHBIX (popM Ha
TUIOCKOCTH, BBHITMIOJIHEHHIO W YTEHUIO YEpTeKEH METOJaMH KOMITBIOTEPHOW TpapuKd W TpaBHIaM |
YCIIOBHOCTSIM, pUMEHsIeMbIM TTpu 3ToM (cTanaaptam ECKJI).

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

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPAMU UX JTIOCTHIKCHUS:

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

3uamo:

— crnocoObl 0TOOpaXkKeHUsI IPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— TIpaBHJIA U YCIIOBHOCTH TPH BBHITIOJTHEHUN YEPTEKEH;

— BHUJBI CAMMETPUU TEOMETPUUYECKHUX PUTY;

— BUJBI U3ACTHHA U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBbIE BHJbI TIpaduyeckux HHPOPMALMOHHBIX CHUCTEM, 0a30BYyI0 TpadUUEcKyl0 CHCTEMY,

HCIO0JIb3YEMYIO B y4eOHOM IpoIiecce.

—  Vmemps: BBIIONHATH U YATATh YEPTEKHU TEXHUUECKUX U3ICITHI C yIETOM JEHCTBYIOMIMX CTaH/IapPTOB;
— BBITIOJIHATH ¥ YUTATh CXEMBI TEXHOJIOTMUECKUX MPOIIECCOB;
— HCIIOJIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'paUKU JUI U3TOTOBJICHUS YEPTEkKEH.
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Braoemy:

— cnoco0amu U mpuemMamMu U300pa’keHus IPeIMETOB Ha MJIOCKOCTH;
— rpaduueckoit cucremoit «Kommacy.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paznen 1. O6mme npaBumja BbINOJHeHUs: 4eprexeil. [IpaBuia BbimonaHeHHs U odopMIIEHUS
yeprexeit B coorserctBuu ¢ 'OCT. 'eomeTpruueckue nocTpoeHusl.

Paznen 2. IlpoeumpoBanue reomerpuuyeckux ¢puryp. Meron mnpoexkuumii. Ilpsmeie u Kpusble
muHun. [lnockocte. IloBepxHoctu. ['eomerpuueckue tena. Cummerpus TreoMeTpuyeckux Guryp.
Omnpenenenre HaTypaJlbHON BEJIMYMHBI OTpE3Ka NpsMOH U miockoil purypsl. Ilepeceuenne reomeTpuieckux
00pazos.

Pa3znen 3. U3oOpaxenuss nmpeagmeroB no I'OCT 2.305-2009. U3neanss 1 KOHCTPYKTOpPCKHeE
AOKYMeHTbI. 300pakeHns. AKCOHOMETPUUECKHE YePTEKU M3lenuil. Buabl uznenuil 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3b0bl: 0Opa3zoBanue, kiaccudukaius, n3o0paxeHne 1 0003HauYeHUE Ha YEPTEKE.

Pa3nen 4. U3o00pakenus aerasneid 1 UX coeJHUHEeHMI. DCKU3bl U TEXHUUYECKHE PUCYHKHU JETajeil.
Pe3n0OoBbIe u3aenus u coequHeHus. Jlpyrue BUbpl pa3beMHbBIX U HEPA3bEMHBIX COSAMHEHUN AeTasei.

Paznen 5. Yepre:xku cOopouHbIx enmHuu. [IpaBuiia BbinosHeHUss U odopmiieHUs COOPOYHOTrO
yeprexa. [leTanupoBanue yeprexeil COOpPOUHBIX €INHULL.

Paznen 6. Komnbrotepnas rpaduka. Co3naHue U pelakTUPOBaHHE uYepTEkEH MeToJaMu
koMiptoTepHoi rpaduxu. Co3nanue TpexMepHbIx Mojenei. Co3laHue acCOLMaTUBHBIX dYepTexel Ha
OCHOBE TPEXMEPHOUN MOJIEIH.

4 O0beM yueOHOM TMCUMIINHBI.

Beero CemecTtp
Bun yae6noit paboThl ! 2
3E Axan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpPyA0€MKOCTh AUCITUTUIHHBI 7 252 4 144 3 108
KonrakTHasi paboTa — ayIuTOpPHBIE 2,22 30 1,33 48 0,89 32
3aHATHSA:
B TOM 4YucJjie B popMe NpaKkTUYeCKOii 1,44 52 0,72 2 0,72 2
MOJATOTOBKH
Jlekun 0,44 16 0,44 16
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HcJje B (POpMe MPaKTHIECKOM 1,44 57 0.72 26 0.72 26
MTOATOTOBKH
CamocrosiTeJibHAs padoTa 4,78 172 2,67 96 2,11 76
KonTaktHas CaMOCTOATENbHAA pabota 0.8 0.4 0.4
(3a4eT ¢ OLIEHKOM)
KypcoBast pabora 35,8 35,8
KoHnTaktHas CaMOCTOATEbHAs pabota 4,78 0.2 2.67 2.11 0.2
(mpueM KypcoBoil paboThl)
[loaroroBka K KOHTPOJBHBIM paboTam 36 18 18
CaMOCTOATENbHOE U3YUEHUE Pa3/IEIoB 99.2 77.6 216
JVCIATUTAHBI
3aver ¢
3auer ¢ OLIEHKOIA,
Buja uTOoroBoro KOHTpOJIA: .
OLIeHKOM KypcoBasi
padora
Beero CemecTtp
Buj yae6noit paboThl ! 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpyA0€MKOCTh UCIUTUTHHBI 7 189 4 108 3 81
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KonrakTHas paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24
3aHATHS:
B TOM 4YucJjie B popMe NpaKkTHYeCKOii 1,44 39 0,72 195 | 0,72 | 19,5
MOJArOTOBKH
Jlexinm 0,44 12 0,44 12
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HcJje B (PopMe MPaKTHIECKOM 144 39 0.72 195 | 072 | 195
IIOATOTOBKH ’ ’ ’ ’ ’
CamocrosiTeJibHAs padoTa 4,78 129 2,67 72 2,11 57
KonTtakrHas CaMOCTOATE IbHAs pabora 0.6 0.3 0.3
(3a4eT ¢ OLIEHKOM)
Kypcosas pabora 26,85 26,85
KonTrakrHas CaMOCTOATENbHAA pabora 478 | 015 | 2.67 2.11 | 0,15
(mpueM KypcoBoil paboThl)
[ToaroroBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CaMOoCTOATENbHOE U3YUEHHUE Pa3/IeoB 74.4 58.2 16,2
JMCIUTUTHHEI
3aver ¢

3auer ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpOJIA: .

OLIeHKOM KypcoBasi

padora

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heap AUCHUILVIMHBI — HAYYUTh CTYJIEHTOB TBOPUECKOMY MOJAXOJ]Y K BBIIOJIHEHUIO UHKEHEPHBIX
pacueToB Ha MPOYHOCTh, JKECTKOCTh U YCTOMUMBOCTH 3JI€MEHTOB KOHCTPYKIIMM, AeTajlell U y3JI0B MallluH U
anmaparos.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

Obaaoams cleayOIUMU KOMIETEHIMSIMA U HHIAUKATOPAMU UX JOCTHKEHUS:

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

3nams:

— OCHOBHBIE YPaBHEHHS U METO/IbI PELICHHUS 3a/1a4 CONPOTUBIICHUSI MAaTEpUAJIOB U JIeTale MalluH;
— OCHOBHBIE METOJIbl PacueTOB Ha MPOYHOCTb, )KECTKOCTh U YCTOWYMBOCTH 3JIEMEHTOB KOHCTPYKIIMI

MalliH U anmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajieil 1 y3/10B MallliH U aIapaToB XUMHUECKON TEXHOJIOTUH;
Ymems:
— IPOBOJUTH PACUYETHI DJIEMEHTOB KOHCTPYKLUN HA OCHOBE METOJIOB COIIPOTUBJICHUS MaTEPHUAJIOB;
— paccuuThIBaTh U KOHCTPYHPOBATH JETAJIU MAILIUH 10 UCXOAHBIM JAHHBIM;
— TIPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUAM pabOTOCHIOCOOHOCTH U KOHCTPYUPOBAHUS JieTasielt
MalllyH;
Braoemy:
— HaBBIKAMHM pacueTa CONPOTUBIIEHUS MaTepUaAIOB aHAIMTUYECKUMHU METOAAMU;
— HaBbIKAMHM BbIOOpa MaTE€pHAaIOB M0 KPUTEPUSIM [IPOYHOCTH;
— pacueramMu TUIOBBIX Je€Tallell MallllH, HOJb3YsCh cripaBo4YHOM suTeparypoilt u 'OCTamu.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paznen 1. Omnpenenenue peakuuii omop. PacrsxeHue-cixatue. AOCOIIOTHO TBEPIOE TEIO.
DneMeHTbl CTaTUKU. YpaBHeHUs paBHOBecHs. CBA3M U ux peakuuu. OCHOBHbIE TOMYILEHUS U MPUHIUIIBI
CONPOTHUBIICHUs] MaTepuanoB. Meton ceuenmii. Hampsixenus, nepopmannu u nepemenienus. 3akon ['yka.
JlnarpamMmbl pacTsbKEHUS U1 IUIACTUYHBIX U XPYIIKUX MaTEPUAJIOB U UX XapaKTEPUCTUKH.

Paznen 2. Kpyyenue. U3rud. 3axon ['yka npu casure. BHyTpeHHHE cuilOBble (DaKTOPbI IMPHU
Kpy4€HUHU. YCJIOBHE NPOYHOCTH MpPH KpydeHHH. ['eomMeTpuyeckue XapaKTepUCTUKH IJIOCKHUX CEYEHHUH.
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[TonsiTHEe yKCcTOrO U MOMNEpeuHoro u3rndoB. OnpeneneHue HOPMAIbHBIX HAPSHKEHUN. Y CJI0BHE IPOYHOCTH
npu u3rude. OnpeaeneHue KacaTeabHbIX HaNpsoKeHU. PaniionanbHbie OpMBI CEUEHU.

Pa3znen 3. CuloxkHoe HanpsizkeHHoe cocTosiHMe. OCHOBBI TEOPUU HANPSDKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. IloHstue HampspkeHHOTro coctosiHuA. OO0oOmieHHbl 3akoH ['yka. Ilonsrtue
SKBUBAJICHTHBIX HANPSDKEHWM W KPUTEPUEB INMPOYHOCTH. ['Mnorespl mpoyHOCTH. TOHKOCTEHHBIE COCYIBI
XUMUYECKUX ITPOU3BOJACTB. BriBO ypaBHeHus Jlarutaca. YcimoBue npodyHocTu. Pacuer cxaThIX cTep KHER Ha
ycroiuuBoCTh. [loHSATHE KpUTHUECKOM CWiibl U KO3(pQUIMEeHTa 3amaca MpOYHOCTH. PacueT KpuTHueckoi
cuiibl 1o Dinepy. [Ipenens npumeHuMocTy GopMysbl Ditnepa.

Pasnen 4. Jleranm mammu. Knaccuduranus pgeraseld MammH W alnimapaToB XUMHUYECKHX
pou3BoJIcTB. Pe3bOoBbie coenuHenHus. Pacuer O0NTOBBIX COENMHEHUN MpPU MONEPEYHBIX U MPOAOIBHBIX
Harpy3kax. llImonounsle coenuHenus. Pacuer mmoHOK Ha cpe3 U cMaATtve. Bunapl cBapku. Buasl cBapHBIX
mBoB. Pacyer Ha NMPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIBOB. Banbl M ocu, ux kiaccupukauus u
HasHaueHue. [lommumnuukn  ckosbkeHus.  Marepuansl  Biimazgpimed.  [lommunHukn — kadeHwus.
[IpuHIIMTIHAIBHOE YCTPOMCTBO M OCHOBHBIE T€OMETpUYECKUE pa3Mmepbl. [[OCTOMHCTBA, HENOCTATKA U
o0nacT NpUMEHEHUs MOAIIMWIHUKOB KauyeHus U ckoubxkeHus. [IpuBonneie wmy¢Thel. Haznauenwe.
Knaccudukanus mydr. 3yduarsie nepegaun. OKpyxkHOE U paauainbHoe ycunus. Pemykropsl. OnpeneneHue
1 KJ1accuukanus.

4 O0beM yueOHOI TMCUUIIHHBI.

Beero CemecTtp
Bun yae6noit paboThl 4
3E Axan. 3E Akan.
9. 9,

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 4 144 4 144
KonrakTHasi paboTa — ayIuTOpPHBIE 1,78 64 1,78 64
3aHSATHS:
B TOM 4HcJie B (popMe NpaKTUIECKOH 1,22 44 1,22 44
NMOJAr0TOBKH
Jlexuu 0,89 32 0,89 32
[TpaxTuueckue 3anstus (113) 0,89 32 0,89 32
B TOM 4HCJI€ B GOpMe MPAKTUUECKOU 122 44 122 44
MTOJITOTOBKH
CamocrosiTeJibHas paboTa 2,22 80 2,22 80

KonTakTHas camocTosTenbHas padboTa
(3a4eT ¢ OIIEHKOM)
Pacuerno-rpaduyeckue paboTbl 18 18

0,4 0,4

[ToaroToBka K KOHTPOJBHBIM paboTam 2,22 10 2,22 10
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 51.6 51.6
JUCLMILIMHBI
3aver ¢
Buja uTOoroBoro KOHTpOJIA: .
OLIeHKOM
Beero CemecTtp
Bun yuebnoit paboTsl 4
3E Actp. 3E Actp.
q. q.
OO61ast TpyA0€MKOCTh AUCIIUTUTHHBI 4 108 4 108
KonrakTHasi paboTa — ayIuTOpPHBIE 1,78 48 133 48
3aHATHSA:
B TOM 4HcJje B oopMe NMPAKTHYECKOi 1,22 33 1,22 33
NOJATOTOBKH
Jlexnu 0,89 24 089 24
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[TpaxTnueckue 3anstus (113) 0,89 24 0,89 24
B TOM 4Hcje B (GopMe MPaKTHIECKOM 122 33 0.72 19.5

MTOATOTOBKH
CamocrosiTeJibHas paboTa 2,22 60 2,22 60
KoHTakTHas camocTosiTenbHas padboTa 03 03
(3a4eT C OLIEHKOH) ’ ’
PacyetrHo-rpaduyeckue paboTbl 13,5 13,5
2,22 2,22
[ToaroroBka K KOHTPOJIBHBIM paboTam 7,5 7,5
CamocrosiTenbHOE H3y9eHUE Pa3JIeioB
YACHHE pasi 38,7 38,7
JVCIUTUTAHBI
3ader ¢
Buja uTOoroBoro KOHTpOJIA: .
OIIEHKOM

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUIIIMHBI
«IIpoueccyl 1 anmapaTbl XUMHYECKOI TEXHOJIOTHID)

1. Heab AUCHMILIMHBI - BMECTE C AUCHUIUIMHAMHU OOIMIEH XMMHUYSCKOW TEXHOJOTHH, XHMUYESCKUMHU
MpoIIECCaMU U PEaKTOPaMu U JPYTUMH, CBS3aTh OOIIEHAYUYHYIO B OOIIEHHKEHEPHYIO TTOJATOTOBKY XMMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO TpHU MOATOTOBKE OaKaJaBpOB IO JaHHOMY HANpPaBJICHUIO JII HAYy4HO-
HCCIIEIOBATENIbCKON U MPAaKTUYECKON padOThl HAa MPEIIPUSITUSIX.

2. B pe3yabTaTe H3y4eHUs TMCUUILUIUHBI 00yYaOIMIACSH JOJI2KEeH:

OO6uamath CcaeAyOMKUMH YHUBEPCATbHBIMA KOMIIETCHIIUSMU U UHIUKATOPAMHU UX JTOCTHKCHHUS:

YK-1 - VK-1.1, YK-1.2, YK-1.3, YK-4.
YK-2 - VK-2.3.

YK-3 - YK-3.3.

YK-8 - VK-8.4.

O6mamate craeayromuMu  o0menpo(decCHOHATBHBIMA ~ KOMIIETCHIIMSIMH M MHAUKATOPaMU  UX
JOCTUKECHHUS:

OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.

OO6anate caeayromuMu ITpo(hecCHOHATBHBIMUA KOMITETCHIIMSIMU U MHANKATOPAMH UX JOCTKCHHUS:
MK-1 - ITIK-1.1, TIK-1.2, TIK-1.3.

3name:

— OCHOBBI TEOPHUH IEPEHOCA MUMITYJIbCA, TEIUIAa ¥ MACCHI;IIPUHITUIIBI (PU3MUECKOTO MOACIUPOBAHUS
MPOLECCOB; OCHOBHBIE YPAaBHEHUS ABUKECHUS )KUAKOCTE; OCHOBBI TEOPUH TEIUIONEPEIaur; OCHOBBI TEOPHH
Maccorepezaud B CUCTEMax CO CBOOOJHOM M HEMOJBMKHOW TpaHHLIEH pasziena (a3; TUIIOBBIE MPOLECCHI
XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIME AIllapaThl U METO/IbI UX PACUETA;

— METOJIbl TOCTPOEHUS SMIIUPUYECKUX W TEOPETUUECKUX MOJIENEH XUMHUKO-TEXHOJOTHYECKUX
MPOLECCOB.

Ymemu:

— ONpPEACNATh XapaKTep ABMIKEHUS KUJKOCTEH M ra30oB; OCHOBHBIE XapaKTEPHCTUKH IPOIIECCOB
TEIUIO- M MAacColepeayd; pPAacCUUTHIBATh MapaMeTpbl W BHIOMPATH ammaparypy i KOHKPETHOTO
TEXHOJIOTMYECKOTO MPOLIECCa;

— pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU XUMHUKO-TEXHOJIOTMYECKOTO IIpoIlecca, BBIOMpATH
palMOHAIBHYIO CXEMY.

Bnaoems:

— METOJJaMH  TEXHOJOTMYECKHMX pacue€TOB OTHCJIbHBIX Yy3J0B U  JIETAIEH XUMHUYECKOTO
000pyI0BaHMUS;

— HaBBIKaMHM MMPOCKTUPOBAHUS TUIMIOBBIX aIlMapaTOB XUMHYECKOW TMPOMBIIIICHHOCTH;

— METOJIaMH OTIPE/ICTICHUS PAIlMOHAIBHBIX TEXHOJOTHIECKUX PEKUMOB pabOThl 000PYI0BaAHUS.

3. Kparkoe cogep:xanue JUCUMILIIIMHBI.

Paszgea 1. I'uapoamHaMuyeckre NPoOUecchbl U aNnapaTbl XUMHYECKON TEXHOJIOTMH.
1.1. Beenenwne B gucrunianHy. OCHOBHBIE TIOHITHUS U ONIPEICIICHHUSL.

[Ipeamer mucrummabel  «[Ipomeccsl M anmapaThl XMUMHYECKOW TexHOJoruW». Kraccudukarus
npoueccoB. HenpeppIBHBIE U TEPUOIUYECKHUE, CTAMOHAPHBIEC U HECTAIIMOHAPHBIE TTPOLIECCHI.
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OcHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB M OOIIME NPUHLUIBI pacyeTa anmnapatoB XUMHYECKON
TEXHOJIOTUHU.

Kunxoctu u raspl. Knaccudukaumst xunkocreil. Wpeanbnas xuaxocts. KanenbHble u ymnpyrue
xuakocTu. Cuiibl, IEUCTBYIOIIKE B KUAKOCTHU: MAacCOBbIE U IMOBEPXHOCTHbIE. HampsukeHus B KUAKOCTIX U
ra3ax (TaHreHLIMaJbHbIE U HOpMaJibHbIE). CBONCTBA JKUAKOCTEH.

Mogens HenpepsiBHOM cpenbl. [lonaTre Gpuznyeckoro aneMeHTapHoro oobema.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OCHOBBI T€OpUH SBJICHUI NIEPEHOCA: aHAJIN3 MEXaHU3MOB, MOJIEIUPOBAHUS U Pa3pabOTKU 0000IEHHBIX
METOJIOB pacuera TUAPOMEXaHUYECKHX, TEIJIOBBIX M MAacCOOOMEHHBIX IIPOLECCOB M amlmapaToB.
DEHOMEHOJIOTUYECKUE 3aKOHBI NIEPEHOCA UMITYJIbCa, MacChl U SHEPTrUH. MOJNEKYJIAPHBIA U KOHBEKTHUBHBII
nepenoc. O0mire 3aKOHOMEPHOCTH THAPOAMHAMUKHY, TEIUIONepeadyd U Maccornepeaayn. B3aumMocBssp 3Tux
IIPOLIECCOB B IPOMBIIIUIEHHO! armaparype. Posib sSBiIeHUN nepeHoca Npu XUMUYECKUX ITPEBPALICHUSX.

MarepuanbHble W SHEPreTHYECKHe (TEIUIOBBIC) OallaHCHl; OMPEICICHHE MAaCCOBBIX TIOTOKOB |
SHEPreTUUECKUX 3aTpaT. Y CIOBHS PaBHOBECHS U OIpENeICHUE HalpaBieHHs npoleccoB nepeHoca. OOmuii
BU/JI YPaBHEHUN CKOPOCTH IPOLIECCOB; ABMXKYILHUE CUIIbI U KMHETUYECKUE KodhduuneHTsl. Jlumutupyromue
CTa/Iuu.

1.3. 'mapocraTuka.

Huddepenunanbupie ypaBHeHHS paBHOBecus Jitniepa. [lokosmiascs KUAKOCTh MO JEHCTBHEM CHIIbI
TsbkecTH. OCHOBHOE YpaBHEHHME TI'MAPOCTAaTUKU. llpakThueckue NpUIIOKEHUS OCHOBHOTO YpaBHEHHS
TUIPOCTATUKH.

1.4. 'uapoauHamMuka.

bajjanc cunm npu  OBWKEHMHM BS3KOW HECKHMMAEeMOM JKMAKOCTH. YPaBHEHHE HEpa3pbIBHOCTH
(crumomHOCTH) IOTOKA. YpaBHeHne HaBbe-CTokca u ero pu3nueckuii CMbICIL.

[Togo6HOe mnpeobpazoBanue ypaBHeHUs: HaBbe-Ctokca. be3pazmepHble nepeMeHHBIE - KPUTEPUU
rujipoarHamudeckoro nojpoous (Ditnepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX (U3UYECKUN CMBICIH,
napaMmeTrpuieckue kpurepuu. KpurepuanbHoe ypaBHEHUE IBUKEHUS BSI3KOM KUIKOCTH.

VYpaBHeHHE NBWKCHHUS Diyiepa. DHEPreTHUYECKUW OajlaHC CTAIMOHAPHOTO JBW)KCHHUS HJICATBHOM
KUJKOCTU. YpaBHEHUE bepHyIM I MACAIBHOW U PEAIbHOM KUAKOCTH. Ero nmpakTudeckue MpritoKeHHs
(ucreuenue sxkugkoctei, TpyOka Iluto-lIlpanarnsg). IlpuHuMIBl H3MEpeHUs CKOPOCTEH M PacxojoB
KUJKOCTU JPOCCENIbHBIMU MpUOOpaMu M MHEBMOMETPUUECKUMU TpyOkamu. OmpeneneHue pacxoioB IpU
UCTEUYEHUH KHUJIKOCTEH Yepe3 OTBEPCTHUS MIIM HACA/IKH.

I'unponmHamMuyeckre pexxuMbl ABMKEHUS KUAKOCTEH: TaMUHAPHBIA U TYpOYJIEHTHBIMH.

Yucno PeifHonbAca W ero KpUTHYECKHE 3HaueHUs. MeXaHU3Mbl JIAMUHApHOTO U TYpOYJIEHTHOIO
tedeHuil. Ilonstue typOynentHocTu. IlpeacraBieHuss o TUAPOAMHAMHUYECKOM IOTPAHUYHOM CIIOE€ IPU
TEYEHHHU 110 TpyOaM U KaHalaM U IpU 0OTEKaHUU Tel.

Pacuer nuamerpa TpyOONpOBOAOB U anmaparoB; BEIOOP CKOPOCTEN MOTOKOB U ONTHUMAJILHOTO AUAMETpa
TpyOOIIPOBOJIOB.

Pacrnipenenenue ckopocTeil o paanycy TpyObl IOCTOSIHHOTO CEYEHHUS MPHU JaMHUHAPHOM CTallMOHAPHOM
TEYEHUH.

Teuenue B TpyOax u kaHaimax. Onpenensonuid MONepeUHbIil pa3Mep MOTOKa B KaHAJIaX MPOU3BOJIBbHON
(GOpMBI: THUIPABINYECKUI pajlyC, SKBUBAJICHTHBIN AUAMETP.

['unpaBnuueckoe COMPOTHUBIIEHHWE IPH TEUYEHUH KUAKOCTEH M razoB. Pacyer morepb Ha TpeHue
(ypaBuenme [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBIIeHUs. COOTHOIICHHSI 1 HOMOTPAaMMBI JUIsl pacdyeTa
ko3¢ ¢uLmeHTa TpeHUs. 3aBUCUMOCTH MEXIYy pacxoJ0oM U IepenajoM JaBieHus. Pacuer Hamopa ans
NepeMelleHus )KUIKOCTEN uepe3 CUCTeEMY TpyOOIIpOBOOB U almnapaToB.

1.5. Ilepemenienue )KUAKOCTEM.

[lepemenienue KUAKOCTEH € MOMOUIBIO MAallIMH, MOBBILAOIUX JaBieHHe. OObeMHbIe (OPUIHEBbIE,
pPOTAIMOHHBIE W Jp.) W AWHAMUYECKHE (LIEHTPOOEKHBIE, OCEBbIE U Jp.) HAacoChl. OCHOBHBIC TMapaMETPhI
paboTHI THAPABINYECKUX MAITHH: TPOU3BOUTEIHHOCTbD, HAIOP, MOITHOCTH, KIT/I.

Pacuer Hamopa u notpebiasieMoil MOIIHOCTH; OAOOP ABUraTens Kk Hacocy. OnpeseneHue A0MycTUMOMN
BBICOTHI BCAaChIBaHUs. SIBIEHUE KaBUTAL[MHU U €r0 NPEI0TBPAICHHUE.

OcoOeHnHocTH pabOThl, CONOCTaBJIE€HHE M OO0JACTH TNPUMEHEHUS OCHOBHBIX THIIOB HAacoCOB -
LHEHTPOOECXKHBIX, TMOPIIHEBbIX (MIyHXkepHbIX) U ap. Cesa3p Hamopa, wmomHocth u  KIIJ ¢
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IIPOM3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HAcOcoB Ha CeTh U UX BBIOOP; PEryIHMPOBAHUE
IIPOU3BOIUTEIBHOCTH.

Paspen 2. TenuioBbie npoueccsl ¥ annaparbl XUMUYECKOH TEXHOJIOTHH.

2.1. OCHOBHbIE NMOHATHUS U ONIPENICICHUS B TEIJIONEpeIaye.

OCHOBHBIE TEIJIOBBIE MPOLIECCHl B XUMUYECKOW TEXHOJIOTUU: HarPEBAHUE U OXJIAXKICHHUE, KOHJIEH AU
IIapOB U UCHAPEHUE )KUIKOCTEM.

CranuoHapHbI 1 HECTALIMOHAPHBIN MEPEHOC TEIUIOThI. TeMnepaTypHoe MoJie, IpaJueHT TeMIepaTyphl
U TEIJIOBOW MOTOK; TeIUlolepenada U TemiooTnava. TemmnepaTypOornpoBOJHOCTh — TEIJIOMHEPIMOHHBIE
CBOWCTBA CpPE/BI.

2.2. Ilepenoc sHepruu B hopMe TEMIOThI.
TemnoBoil GanaHC Kak YacTHBIA ciaydail sHepreTuueckoro Oananca. OrmnpeneneHHe TEIJIOBOW Harpysku
anmnapara Ipyu U3MEHEHUHU U 0e3 U3MEHEHHs arperaTHOro coctosinus. Pacxon temonocureneil.

HuddepenunanbHoe ypaBHEHUE ITepeHOoca d3HEPruu B (hopme TemnoTsl, ypaBHeHue Dypre-Kupxroda u
TEIJIONPOBOTHOCTH.

CranuoHapHbIM epeHoC TEMIOTHl Yepe3 MIOCKUE U IMINHApUYecKre cTeHKU. CoyeTaHne MEXaHU3MOB
MepeHoca TeIIOTHI (TEMJIONPOBOJHOCTH, KOHBEKIIUH, U3JTy4EHUs).

KonBektuBHBIN niepeHoc TermnoTsl. be3pasmepHbie nepemennbie — uncia Hyccensta, Iexie, [Ipanarns,
I'pacroda, @ypre. Pacuer korhPumreHTOB TEIIIOOTAaYN TP BRIHYKJICHHOW U €CTECTBEHHOW KOHBEKIIHH.

TenmooOMeH mpu M3MEHEHHH arperatHoro cocrosiHus. Konmencanus mapoB. @opmyna Hyccenbra.
TennooOMeH pu KUIEHUH.

PapnanTHbIl TemionepeHoc. B3anmuoe usnydenue tei. PaauaHTHO-KOHBEKTHBHBIN MEPEHOC TEIUIOTHI.
Pacyer noTeph TEMJIOTHI anmaparaMyu B OKPYKaIOILYIO CPeAy U TEIUIOBOM u30Jsuu. OCHOBHOE ypaBHEHUE
TEeIUIoNnepe1adH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX. AJJIMTUBHOCTh TEPMHUUYECKUX CONPOTHUBIICHUH.
Cpennsas nBuxkymas cuia teronepenaud. OmnpeneneHue cpeaHeld ABWKYILEH CHIIBI B ammaparax
pa3IMYHBIX KOHCTPYKUMI. B3ammHOe HampaBieHUWE ABWKEHHS TEIUIOHOCUTENeH. Pacuer moBepXHOCTH
TEII000MEHHUKOB.

CriocoObl MOJBO/a U OTBOJA TEIJIOTHI B XMMHYECKOM TEXHOJOrMU. TpeOoBaHuUs, MperbsBIsSEMble K
terioHocuTensiM. O0OrpeB BOASHBIM IMAPOM, BBICOKOTEMIIEPATYPHBIMU OPraHUYECKUMU TEIIJIOHOCUTENSIMH,
Tormo4yHbiMU  Ta3zamu. CrnocoObl  amekTpooborpeBa. OTBOA  TEMJIOTHI  BOJOW, BO3IYXOM U
HU3KOTEMIIEPATYPHBIMU TEIJIOHOCUTEISIMH.

TennmooOMeHHbIe anmaparthl; uxX kiaccudukanus. OCHOBHBIC TUITBI TOBEPXHOCTHBIX TEIIIO0OMEHHUKOB
(TpyOuatble, IUIaCTUHYAThIE, ammaparbl C NEPEMENIMBAIOUIMMHM YCTpoHcTBaMU U T.1.) CMecUTEIbHBIE
TEIUIO0OMEHHUKH: TpaJlupHHU, KOHJEHCATOPbI CMelleHus. BpiOop ONTHMaibHBIX KOHCTPYKIHMN M YCIIOBUM
AKCIUTyaTalluy TEIJIOOOMEHHBIX anmnapaToB. OCHOBHbIE TEHJIEHIIMM COBEPILEHCTBOBAHUS TEINIOOOMEHHBIX
anmnaparos.

Paznen 3. Ilpoumecchl W anmapaTbl pa3jieleHHMsl TOMOTE€HHBIX CHCTeM (OCHOBHbIE MAacCOOOMEHHbIe
MPoLecchl).
3.1._OcHOBHBIE OHATHUS U OIPEJICICHUs B Maccolepeaaye.

Knaccugukanus mnponeccoB maccooOMeHa. OcHOBHble NOHSTHS M omnpeaeneHus. Ilpoueccsl co
cBO0OTHOM M (PUKCUPOBAHHOM TpaHullel pasznena ¢a3 u ¢ pa3aesronieit (as3pl meperopoakoit (MeMOpaHoii).
Hocwutenu u pactipenensemslie BeniectBa. CriocoObl BeIpakeHUsI cocTaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IpoleccOB. PaBHOBECHBIE YCIIOBUSI M OIpE/EICHHE
HampaBlieHUs mepeHoca BemectBa u3 (assl B (azy. Kosdduuuentsr pacnpenenenus. Ilonarue o
Maccorepeaye 1 MaccooTiaye.

KoHuenTpaunoHHoe 1moJie, TpaiMeHT KOHIIEHTPALUH, OOIKN U yAEIbHBIN MOTOK Macchl. MosekynspHas
muddy3us B KUAKOCTAX, razax (1mapax) U TBEpAbIX Tenax.

3.2. MexaHu3MBbl IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MacChl B OMHAPHBIX Cpeax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHUEHTPALUNA U CKOPOCTEH B MMOTOKAX.

Koadpunuentsr Maccootaun. OCHOBHBIE MOJIENIBbHBIE MPECTABIECHUS O MEXaHU3ME MACCOOTIauH.
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MonennpoBanue KOHBEKTUBHOTO MaccooOMmeHa. Yucna Hyccenbra, [lekie, [Ipanarns, @ypose u ap., ux
(bu3nyecKuil CMbICH, aHAJIOTUU C TEIJIOBBIM I0J00MEM NPUMEHUTENbHO K ra3aM U KUIKOCTSIM. Pacuer
K03(G(UIIMEHTOB MaccOOTAayd B amnaparax pa3IMYHbIX THUIOB IO YPaBHEHUSM C Oe3pa3sMepHBIMHU
[IEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe ypaBHeHHE Maccornepenaud. CooTHOIIEHHe MexXIy KoddduuueHTaMu
Macconepefaud ¥ MaccooTAadyd, aJAUTUBHOCTh AU((Yy3nOHHBIX conpoTuBieHud. MHTeHcHpukanus
Maccornepeady myTeM BO3JIeHCTBUS Ha IUMUTHPYIOIIYIO CTa/IUIO.

Bnusinue ycnoBuil (TemmepaTrypbl, JaBieHHs, KOHIEHTpalMil) Ha HampaBieHHE MaccollepeHoca Ha
npuMepax abcopOIHK; MPUHIUIIBI BIOOpa a0COPOEHTOB.

3.3. ®a30BOE paBHOBECHE.

MartepuanbHblii  0ajqaHC HENPEpPHIBHOIO YCTAHOBHBILETOCS IIpoliecca IpU pa3iMyYHbIX crHocolax
BBIPA)KEHUS COCTABOB (ha3 U UX PacXo/i0B; ypaBHEHUs pabOUMX JIMHUH.

[IpenenbHble KOHLIEHTpALMKA PAacIpeessieMOro KOMIIOHEHTa B OTJAlOIIed U U3BJIEKaroule ¢a3ax amis
MIPOTUBOTOYHBIX MPOLECCOB. MaKCHUMallbHO BO3MOXKHas CTENEHb W3BJICUEHHS, MHUHUMAJIbHBIA U
ONTUMAJIbHBIA PacXo/ibl U3BJIEKAIOIeH (a3bl.

3.4. Metoabl pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer mnomnepeuHoro ceueHus (AMaMerpa) KOJIOHHBI; MPEAEIbHO JOMYCTUMas W HSKOHOMUYECKU
ONTHUMAJIbHAS! CKOPOCTH CIUIONIHOM (ha3bl.

PanponanbHbIii  BBHIOOpP B3aMMHOIO HampaBleHUs [BUWKEHUS (a3 M opraHuzalid IOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX IMPOIIECCOB M allapaToB i CUCTEM C OJHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BHICOTHI MAaCCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (a3. [IBa OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KOA(pPUIIMEHTOB Macconepeaadn
1 Ha OCHOBE IOHSTHUSl TEOPETUUECKOU CTyleHu pazneneHus. [loHsATHe yncia eAUHULl IEPEHOCa U BBICOTHI
enuHulbl nepeHoca. ®daxrtop Mmaccomepenaun. CpenHsis JOBUXKYyIIas cuia Maccomnepenauu. Biushue
IIPOJIOJILHOTO TEPEMELIMBAaHUS Ha CPENHIOI JABIXKYILYIO cuily Maccomepenauu. Ilpomenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumentax macconepenaud. ['paduyeckuii ¥ aHANUTUYECKUH METOJIbI
pacuera.

Pacyer BBICOTBI MacCOOOMEHHBIX ammaparoB €O CTYNEHYAaTbIM KOHTAKTOM @¢a3. D¢P(eKTHBHOCTD
cryneHd 1o Mbpdpdpu. CBs3p umcna enuHun neperHoca u JjokaiapHoro KIIJ[ crymenn mo Mbppdpu.
UYucneHHBI pacyeT «OT CTYHNEHU K CTYNEHW» M ero rpapuyeckas MHTEPIpPETalus C HCIOJIb30BAHUEM
«KUHETUYECKON TUHUM». Y4eT cTpykTypbl moTokoB U KIIJI Tapenku. OcoOeHHOCTH pacueTa TapenbuaThiX
KOJIOHH Ha OCHOBE IMOHSTHUS TEOPETHUECKON Tapeiku. Ynciao NeiCTBUTENbHBIX U TEOPETUUYECKUX TapesioK.
O PeKTUBHOCTH TAPEIKH.

PanponanbHbIii  BHIOOpP B3aMMHOIO HAampaBieHUs JBWKEHUS (a3 U opraHuzalud IOTOKOB B
MaccoOOMEHHBIX armnaparax.

3.5. AGcopbuus.

OOmue NpUHIMIBI YCTPOMCTBA W KiacCH(UKAIMA armapaToB I MacCOOOMEHHBIX IPOIIECCOB B
cucteMax "ra3(map)-kuaKocts". OCOOEHHOCTH KOHCTPYKIIUN abcopOepoB.

OcHoBHbIE TUIBI W OOJacTH mNpUMEHEHHs a0copOepoB: HacaJO4yHble U Tapeibyarble KOJIOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKUMOHUPOBAHHBIM O0apOOTaKHBIM CJIOEM, almnapaTrhl C AUCIEPTHPOBAHHEM
KUIKOCTH.

CxeMbl a0COPOLMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM HW3BJICYCHHOTO KOMIIOHEHTA H
pereHepanueii abcopOeHTa (mecopOueld Mpu TMOBBIICHHOW TeMIlepaType, MOHMKEHHEM JaBJICHHUS,
OTIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Pa3znenenue nuctuiisuuen UIKUX TOMOTEHHBIX CMECE M CKMKEHHBIX T'a30B; 00JIaCTH IPUMEHEHUS U
0COOEHHOCTH MPOBEACHUSI POLIECCOB IIPU PA3TMUYHOM JIABJICHUH.

[TapoXKMAKOCTHOE pPaBHOBECHUE JUISI CUCTEM C IOJHOM M OIPAHMYECHHON B3aWMMHOW PaCTBOPUMOCTBIO H
€ro BJIMSHHE HAa BO3MOXXHOCTh pa3/IeJI€HHs] KOMIIOHEHTOB IUCTHWUISLMOHHBIMM MeToAaMmu. Pacuer
paBHOBECHS JJIsl UI€aIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ¢paxkioHHAs NEperoHkKa; meperoHka c aeduermanueii. MarepuanbHblii OanaHc, pacyeT
BbIXOJ]a MPOAYKTAa M €ro CpeAHEro cocTaBa IpH IEperoHke OuWHapHBIX cMmecei. CXeMbl yCTaHOBOK.
TenoBble OanaHChl U pacyeT PacXxoI0B TEINIOHOCUTENEN JJIs ATHUX IPOLECCOB.
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Pextuduxamus. DOuU3NKO-XUMUUECKHE OCHOBBHI M OCOOCHHOCTH YCIIOBHH TPOBEIEHHUS IPOIECCOB.
Cxembl yCTaHOBOK JUIsl HEIIPEPHIBHOM U MEPUOIUUECKON peKTH(PHUKAuu OMHapHBIX cMeceid. OcobeHHOCTH
yCTpoiicTBa amnmapaToB (HAcaJOYHBIX M TapeibuaThlX KOJOHH) M BbIOOpa pPEXHUMOB HUX pabOThl NpU
pektudukanuu (1Mo cpaBHeHHIO C abcopOuwmeir). OCOOEHHOCTH YCTpPOWCTBA M BapUaHTHI PabOTHI
ucrapuTeneit u neduermMmaTopos.

MonenupoBanue M pacueT MPOLECCOB U annapaToB IPHU HENPEPHIBHOM pPEKTHPHUKAUU OMHAPHBIX
cucteM. OCHOBBI YHUCIEHHOTO U IpadoaHAIUTHYECKOr0 MeTO10B. MarepuanbHblidl 6ananc. Pabouune nunum.
Ompenenenne MUHMMAJIBHOTO W pabouero ¢iaermoBoro uucia. TermnoBod OamaHC W pacdeT pacxoioB
TerioHocuTenei. [IpuHIUITBI TEXHUKO-3KOHOMUYECKON ONTUMU3AIMU MpU pacueTe padodero (puerMoBoro
quclia, pa3MEPOB almaparypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera TapeiabdyaTblX U HACAZOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Paznen 4. Ilpomecchl W anmaparbl  pa3jejieHMsl TeTepOreHHbIX cHcTeM (OCHOBHbIE
rUpoMexaHnyecKue Nnpouecco).

4.1. Paznienienue reTreporeHHbIX cucteM. OCHOBHBIC MOHATUS U METO/IbL.

Knaccudukanus >KUIKUX W Ta30BbIX T'€TEPOrE€HHBIX CUCTEM: CYCIEH3MH, AMYJIbCHM, IEHBI, IbUIH,
TymaHbl. MatepuanbHblil 0ajgaHC MPOLIECCOB Pa3/IeeHUs T€TEPOr€HHbIX CUCTEM.

Onenka >(QQEKTUBHOCTH U BbIOOP ONTHUMAJIbHBIX MPOLIECCOB M allaparoB Uil pa3AeieHUs
TeTEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenuie XUAKMX M Ta3oBbIX CHUCTEM B IOJIe CUJ TshKecTH. Pacuer ckopoctell CBOOOJHOrO M
CTECHEHHOI'0 OCAXKJCHUS TBEP/bIX YACTHIL IIAPOOOPa3HOM U OTIMYHBIX OT Hee (POPM B M0JIE€ CUJIBI TSHKECTH.

[Ipoueccel oTCTanBaHus U YCTPOWCTBO amlmapaToB pa3JeieHUs CYCIEH3UN, SMYJIbCUM U TblLIei. Pacuer
ITIOBEPXHOCTH OCAXJACHHUS M IPOU3BOJUTEIBHOCTH OTCTOMHHMKOB. YCTPOMCTBO M JEHCTBHE LMUKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YePE3 HENOABMXKHBIE 3€PHUCTHIE U MICEBI00KIKEHHBIE CIIOU.

3HaueHue TUAPOJAMHAMUKH 3E€PHHUCTBIX CIIOEB B Ipoleccax (pUiIbTpOBaHUS, TEINIO- U MaccooOMeHa,
reTeporeHHoro karanusa U Jp. OCHOBHBIE XapaKTEpPUCTUKU JTUX CJIOEB: JAUCIEPCHOCTh, YJENbHas
MIOBEPXHOCTh, MOPO3HOCTh, IKBUBAJIEHTHBIA AUAMETP KaHAJIOB. Pacuer rujpaBinyecKOro CONPOTUBICHUS
cios. I'mapaBiMyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

PexxuMmbl TedeHHs] NMOTOKOB B HAcaJ04HBIX KOJOHHAX. [HiapaBiuueckoe CONPOTUBIICHHE, SBICHUS
MTOJIBUCAHUS, 3aXJICOBIBAaHUS U MHBEPCUU (Da3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unponuHamMuKa ICEBIOOKIKEHHBIX (KUISIIUX) cioeB. OO0jacTb NPUMEHEHUs ICEBIO0KMKEHUS.
OCHOBHbBIE XapaKTEPUCTHKHU IICEBIOOKMKEHHOIO COCTOSIHMS. | 'HapaBimyeckoe compoTuBieHue. Pacuer
CKOPOCTEH ICEeBIO0KIKEHNS U CBOOOJHOIO BUTAHUS, BBICOTHI IICEBJIOOKMKEHHOTO ciiosi. OAHOPOIHOE U
HEOJHOPOJHOE TCEBIO0KIKEeHHE. OCOOCHHOCTH TCEBAOOKWKEHUS MOJMIUCIEPCHBIX cioeB. [IHeBMO- U
TUAPOTPAHCIOPT 3€PHUCTHIX TBEPIBIX MaTEPUAJIOB.

4.4. OunpTpoBaHKE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Crienu¢urka noBeJeHUs OCAJAKOB KAaK 3€pHUCTBIX CIIOEB: C)KUMaeMble M HEC)KMMaeMble OCcalku. Buabl
GuIbTpOBANBHBIX Meperopook. MaxkTopsl, BAUSIONINE Ha CKOPOCTbh (GuibTpoBaHus. DUIbTpOBaHHE MPU
MIOCTOSIHHOM ~ CKOpOCTH  (PUIBTpPOBaHUS. OKCIEPUMEHTAJIBHOE ONPEJCIEHUE KOHCTAaHT YpaBHEHMS
¢unbrpoBanus. Kiaccudukanuss M yCTpOHCTBO OCHOBHBIX THIIOB HENPEPHIBHO U NEPUOJAUYECKU
paboTarouux GUILTPOB U GUIBTPYIOLIUX LEHTPUPYT.

4. O0beM yueOHOM THCUMILINHBI.

Beero CemecTtp
Bun yueOHo# padoThl > 6
3E Akan. 3E Axan 3E Axan

q, . 4. . 4.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 432 6 216 6 216
KonrakTHas padora - ay1uTOpHbIE 4,5 160 1.8 64 2.7 96
3aHATHSA
Jlexuu 1,8 64 0.9 32 0.9 32
Jlaboparopusie pabots! (JIP) 0,9 32 - - 0,9 32
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[TpaxTuueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHAas padoTa 5,5 200 3,2 116 2,3 84
CamMocTosATenpHOE N3YUECHUE Pa3/IeIOB 5.5 200 30 116 23 ’4
JUCIATUTAHBI
Buabl KOHTpOJIA:
OK3aMeH 2,0 72 1,0 36 1,0 36
KoHnTaktHas padoTa - mpoMexKyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTaIus 2,0
ITonroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yueOHoi padboThl > 6
3E Actp. 3E Actp. 3E Actp.

q, q, q,
OO61ast TpPyA0€MKOCTh JUCITUTUTHHBI 12 324 6 162 6 162
KonrakTHas pabora - ay1MTOpHbIE 4,5 120 1.8 48 2,7 7
3aHATHSA
Jlexkun 1,8 48 0,9 24 0,9 24
Jlaboparopusie padboTs! (JIP) 0,9 24 - - 0,9 24
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 5,5 150 3,2 87 2,3 63

CaMOCTOSTEIbHOE U3yICHUE PA3JICIIOB 5.5 150 32 %7 23 63

JACHHUILIMHEI

Buabl KoHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27
KoHnrtakTHasg paboTta - IpoMeKyTOYHAas

P POMENYT 0,6 | 001 | 03 | 001 | 03

aTTecTalus 2,0

[ToaroroBka K sK3amMeHy 53,4 0,99 26,7 0,99 26,7
Buja nTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«O0masa xuMuUyecKkass TeXHOJIOTrus»

1. Hear aucuMmiuHbl — QOpMHUpOBAHME  3HAHMW B OOJIaCTM  pealu3aluil  XUMHUKO-

TEXHOJIOTUYECKHX TIPOIIECCOB C YYETOM (PUIUKO-XUMUYECKUX OCOOEHHOCTEH NPOTEKAIOUINX peaKiui,
BbIOOpa ONTHMAJbHBIX YCIOBUM peallu3yeMbIX MpOLEccoB, BbIOOpa 3(PPEKTHUBHBIX PEAKTOPOB,
MpHOOpPETEHUsI HAaBBIKOB B COCTABJICHWM MATE€PHAJIBHBIX M TEIUIOBBIX OalaHCOB, B pacuere MpOLECCOB U
PEAKTOPOB HAa OCHOBE MaT€MaTHYECKOr0 MOJICIMPOBAHMS, IOJIy4€HHUs 3HAHUNH B 0OIacTH pa3paboOTKU
sHeprocOeperaroumx XUMUKO-TexHooruueckux cucteM (XTC), 0€30TXOAHBIX M  MaJOOTXOJHBIX
TEXHOJIOTUH Ha IPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:

Obnadams CleyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
[1K-1.4, TIK-1.5, TIK-1.6.

3uamo:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEOBAHUS B3aUMOJICHCTBUS XUMUYECKUX MPEBPALIEHUN U SBJICHUH MepeHoca
Ha BCEX MaCUITaOHbIX YPOBHSIX;

— METOJMKY BbIOOpa peakTopa U pacuéra npoiiecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MPOIIECCH] U PEAKTOPbl XUMHUYECKOW U OMOTEXHOJIOTHH;
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— OCHOBHbBIE€ IIPUHLUIIBI OPraHU3allMi XUMHYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUYECKYIO CTPYKTYDPY,
METO/1bI OLIEHKU Y(P(PEKTUBHOCTHU MPOU3BOICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemu:

— paccYuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUECKOTO IIPOIecca;

— BbIOpaTh pallMOHaJIbHYIO CXEMY IPOU3BOJICTBA 33/1aHHOTO IIPOAYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH MPOU3BO/ICTBA;

— BbIOpaTh 3 (HEKTUBHBIN TUI PEAKTOPA;

— IIPOBECTH PacCUeT TEXHOJIOTMUYECKUX MapaMeTpoB Ul 3a/laHHOTO MPOIIecca;

— OIpEAETUTh MapaMeTpbl HAaUTy4IlIed OpraHu3aluy Ipolecca B XMAMUYECKOM PEAKTOPeE.

Braoemy:

— MeToJJaMH aHaiu3a 3p(EKTUBHOCTH pabOThl XUMHUYECKUX IPOU3BO/JICTB;

— METOJJaMH pacyeTa U aHalli3a MPOLIeCCOB B XUMUYECKUX PEAKTOpax, ONpeesIeHus
TEXHOJIOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe coaep:xkanue Q1 CUUILIUHDI:

Paznen 1. Xumuyeckasi TEXHOJIOTHA M XHMHYecKOe IIPOU3BO/ICTBO.

1.1. OcHoBHBIE OnIpeeieHUsI U MOJI0KEeHUS.

Xumudeckas TexHomorus. OOBEKT XHMHYECKOH TEXHOJOTHMH. MEXOTpacaeBol XapaKTep XHMHUYECKOM
TEXHONOTHU. Pa3BUTHE XUMUYECKUX NPOU3BOACTB U XMMHUYECKOW TEXHOMOTMU. MeCTO XMMHYECKONW TEXHOJOTHH B
MPOMBIIIUICHHOH cdepe M METOJOB XUMHUYECKOM TEXHOJIOTMH B HEXMMHYECKHX OTPACisfX MPOMBIILUICHHOCTH.
CucTeMHBIN aHaIMU3 CIIOKHBIX CXeM M B3aWMOJEHCTBHIl 3JIEMEHTOB CXEMbl — IOHSATHE M COJAepKaHHEe METOoja.
dusuveckoe W MaTeMaTHYeCKOe MOETHUPOBAHUE, ONpENeleHHe M OCHOBHBIE MOHATHSA, MX MECTO B HHKEHEPHO-
XAMUYECKUX HCCIIEJIOBAHMUSX M pa3paboTkax. MecTo M 3HaYeHHWE HATYPHOTO M BBIYMCIHMTENHFHOTO 3KCIIEPHMEHTA.
Conepkanue 1 3a7a4u yueOHOTO Kypca.

1.2. XumMn4eckoe mpou3BoacTBO.

[ousTHE O XWUMHYECKOM MPOU3BOJACTBE. MHOTO(QYHKIMOHAILHOCTh XUMHYECKOr'0 Mpou3BojacTBa. OOImmas
CTPYKTYpa XHMHYECKOr0 Tpou3BOACTBA. (OCHOBHBIE MOJACHUCTEMbl XHUMHUYECKOro Mpou3BoacTBa. (OCHOBHBIE
TEXHOJIOTUYECKIE KOMITOHEHThI XUMHUECKOT0 ITPOMU3BOJICTBA.

KauecTBeHHbIE M KOJTMYECTBEHHbIE IMOKA3aTEd XHUMHYECKOTO IPOW3BOJCTBA: TEXHOIOTMYECKHE, dKOHOMHUYECKHE,
JKCIUTyaTallMOHHBIE, COLIMAIbHBIE.

1.3. CoIpbeBble pecypchl, BOJa U JHeprus B XHMHYECKOM NPOU3BO/CTBeE.

Knaccugukanms celpbeBBIX PECYPCOB MO Pa3IHYHBIM MPHU3HAKAM — ()a30BOMY COCTOSIHHIO, TPOUCXOXKIICHHIO,
WCTOYHHKAM. MuHepaabHOe ChIpbe (PYyAbl U MOJE3HBIE MCKOMAaeMble), OPTaHUYECKOe MPUPOJHOE CHIphE (Toproune
HCKOIAeMbIE), PACTUTEIBHOE M YKHBOTHOE CHIPhE, BTOPUYHOE CHIPhE — MX HCIOJBb30BAHUE M IYTH TEpPepadOTKH.
OcHoBHBIE CITOCOOBI TIEPBUYHOW 00pabOTKU ChIphsl (OOoramieHue, OYMCTKA, TOATOTOBKA K TPaHCIOPTHPOBKE U
nepepabotke). [ToHsTHE, CYIIHOCTH ¥ IPUMEPHI YTIYOJICHHUS UCTIONB30BAHUS ChIPbsl, KOMOMHUPOBAHUS TIPOU3BOJICTB H
KOMITJICKCHOM MepepabOTKH ChIPBHSI.
3HauYeHHE U UCTIONIb30BAHNE BOJIBI B XUMUYESCKUX MPporn3BocTBaX. Mcrounuku Bojbl. TpeboBaHUs K TEXHOIOT HUECKOH
u ObITOBOH Boze. [IpoMBINICHHAs TOATOTOBKA BOJBI M METOJABI €€ OYUCTKH OT mnpuMeceil. OCHOBHBIE METOBI
KOHTPOJIS Ka4yeCTBa BOJIbI. DJKOHOMHS BOJIOTIOTPEOICHHS B TPOM3BOICTBE. BOJ00OOOPOTHEIE CHCTEMBI.

Buapl ¥ MCTOYHWKHM SHEPTHM B XWMHYECKOH MPOMBINUIEHHOCTH. MacmraObl MOoTpeOieHHsT U CIOCcOOBI
YMEHbBIIEHUSI dHeprerudyeckux 3arpar. CyImHOCT, W TNpPHUMEPHl pereHepallud W PeKylepanud 3HEprHu.
OHEeproTeXHOJIOTUYECKUE CUCTEMBI. BTOpHUHbIE SHEPTeTHYECKHE PECYPCHI.

Paznen 2. TeopeTuyeckue 0CHOBBI XUMHYECKHX NMPOLIECCOB M PEAKTOPOB.

2.1. OcHOBHBIE onpeaeaeH sl U MOJIOKEHMS.

DU3UKO-XUMHYECKHE 3aKOHOMEPHOCTH XUMHYECKUX MIpeBpaIeHu i - CTEXHOMETPUYECKHE,
TepMOANMHAMUYECKHe, KHUHeThdeckue. [lokazaTenn XHUMHYECKOrO MpPEBpAllleHHs] — CTEMeHb MPEBPAIEHHS, BBIXOA
MPOJIYKTa, UHTErpalibHas U MU QepeHnanbHas celeKTUBHOCTH, CKOPOCTH PEAKIIMU U MTPEBPAILCHUS PearcHTOB.

2.2. XuMHYecKHe MPoIecchl.

Omnpenenenne. Kmaccudukanuss XUMHYECKHX TPOIECCOB MO Pa3MYHBIM MPU3HAKAM — XHUMHYECKUM (BH]
XAUMAYECKOW peakiui, TePMOANHAMUYECKHE XapaKTePUCTUKH, CXeMa MpeBpalleHnii) i (a30BbIM (UHCIIO U arperaTHoe
cocTosiHHE (a3).

I'omorennsIit xumuueckuii mporecc. OmnpeneneHue u mpuMepsl. BiusHiue XUMUYeCKUX MPU3HAKOB U YCIOBUH
MPOTEKaHus Mmporecca Ha ero nokaszarenu. CrocoObl MHTEHCHU(PUKAIIHH.

[MousiTie onTUMaNbHBIX Temneparyp. OnTUMalbHBIE TeMIEpaTyphl JIsi OOpaTHMBIX M HEOOPaTUMBIX SK30- H
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SHJIOTEPMHUYECKUX PEAKIIUH.

['ereporennbii (HEKaTAIMTHUECKUN) XUMHYECKUH miporiecc. Onpenenenue u npuMepsl. CTpyKTypa Iporiecca
u ero cocrapmsronme (cragum). Habmiomaemas CKOpOCTh XHUMHYECKOro mpeBpamieHus. OO6mactu  (pekuMbl)
MPOTEKaHus Mpolecca, TMMATHPYIOIAsT CTa THSL.

Iereporennpiii Xxumuueckuid mporece "ra3 (KuakocTs) - TBepaoe". OOOCHOBaHME, MOCTPOCHHWE W aHAIU3
MaTeMaTHYECKOW MOZACIHU JUIsl peakiuid ropeHus (Mozens "coxuMmatromiascs cdepa’) U TOmoXuMU4Yeckor (Monenb "¢
HeB3auMojieiicTByIomuM  simpoM").  HaOnromaemast CKOpPOCTh  TpeBpalleHHs, BpeMsl MpEBpalleHHs W IyTH
WHTCHCU(DHKALINY JUTS PA3IIMYHBIX 00JIacTel MpOTEeKaHHs Mpolecca.

ereporeHHplid XUMUYECKHid Tporiecc "ra3 (KUAKOCTB) - KUAKOCTE". OOOCHOBaHUE, MOCTPOCHUE W aHAJH3

MaTeMaTHueckoi mojenu. HaOmromaemasi CKOpocTh TpeBpalleHHs ¥ OOJNIACTH TpOoTeKaHusl mpolecca. I[lyTh
WHTCHCU(DHUKALINY JUTS PA3IMYHBIX PEKUMOB MpoIlecca.
Karanutnueckuii nporecc. OmnpeneneHue, KiaccuuKalys, TPUMEPbl. ['eTeporeHHBIM KaTajau3 Ha TBEPIOM
karanuzatope. OOOCHOBaHME, TOCTPOCHUE U aHAIHM3 MaTEeMaTUYEeCKOW MOJICNN Ha KAaTaMTUYSCKOW TIOBEPXHOCTH U B
MOPHCTOM 3epHe Karanuzaropa. Habmromaemass cKopocTh MpeBpaileHus U 00JIacTH MpoTekaHus nporecca. CreneHb
WCITIOJIb30BaHMS BHYTPEHHEH OBEpXHOCTH. [1yTH MHTEHCH(DUKAIH KaTATUTHYECKUX MTPOIIECCOB.

2.3. XuMHYecKHe peaKkToOpPbI.

Onpenenenrie ¥ Ha3HaYCHHE XUMHYECKOTO peakTopa. PeakTopbl B XMMHYECKHX M HEXUMHYECKHUX OTPAaCIIAX
MpoMBIIUIeHHOCTH. O030p THIOB XHMHYECKHX PEAaKTOPOB, WX CTPYKTYpHBIC O3IIEMEHTHI (pEaKkiMOHHAs 30HA,
yCTpoOiicTBa BBOa W BBIBOJIA, CMEIICHHS, PA3JENICHHs M paclpeicieHus] MOTOKOB, TEIIOOOMEHHBIC 3JIEMEHTHI),
OCHOBHBIE TIPOLIECCHI U SIBJICHUS B HUX.

CucremaTH3anus MPOLECCOB B XUMHUYECKOM pEaKTOpe MO MaclTady WX MPOTEKaHUS: XMMUYECKas PeaKilus,
XAUMUYECKUI TIporiecc B JIEMEHTapHOM O0BbeMe, MPOIECcChl B PEAKIIMOHHOM 3JIEMEHTE U B PEaKTOpEe B IIEIOM, WX
B3aMMOCBS3b M HepapXxudeckas CTPYKTypa MaTeMaTHUeCKOW MOAeNH mpoiecca B peakrope. [Ipumeps! mpoiieccoB B
Pa3IMYHBIX BHJIaX XUMHUYECKHX PEaKTOPOB.

Knaccugukanust mpomeccoB B peakTopax IO pa3iiMYHbIM MPHU3HAKAM - BUJ XHMHYECKOr'0 MpOIecca, OpTraHU3allvs
MIOTOKOB pEareHTOB (CXeMa JBIKEHHS PETreHTOB uepe3 pPeakTop, CTPYKTypa IMOTOKOB B PEAaKIMOHHOW 30HE),
OpraHU3aIys TEIUIOBBIX ITOTOKOB (TEIMIOBOI PEKUM, CXeMa Temoo0MeHa), CTallMOHAPHOCTH Tpollecca.

OO60cHOBaHUE ¥ TOCTPOCHUE MATEMAaTHICCKOW MOJIENTH MPOIlecca B peakTopax pa3iMyHOro THIIA KaK CHCTEMBI
YpaBHEHHH MaTepUaibHOTO W TEIUIOBOrO OajaHCOB Ha OCHOBE JAHHBIX O CTPYKType IOTOKa, XHUMHUYECKHX
MPEBpAICHUSX, SBJICHUSIX MEpEeHOca Telia M BEellecTBa M UX B3auMoeicTBuu. CrcTeMaTH3anus U KiacCUQUKaIus
MaTeMaTHYECKUX MOJIENel TIPOIIECCOB B PEaKTOpax.

NzoTepmudeckue mporecchl B XUMUYECKOM peakTope. BiusiHue cTpyKTyphl OTOKa (MIealbHOe CMEIIeHHE U
BBITECHEHHE), CTAIMOHAPHOCTU TMpolecca (MPOTOYHBIM M TEPHOAMYECKHil), MapaMeTpoB M YCIOBHI HpPOTEKaHHS
nporiecca (TeMrepaTypa, KOHIEHTPAIus, IaBJIeHHEe, 00beM PEaKIIMOHHON 30HBI, BPEeMs), BUIa XUMHUECKOH peaKkinu
(mpocrast M cinokHas, odOparuMasi U HeoOpaTHMas) WM e¢ MapaMeTpoB Ha MPOQMIM KOHIICHTPAIMA M TOKa3aTeH
mporecca B peakTope (CTereHb MIpeBpalleHHs, BBIXOA MPOAYKTa, CEEeKTUBHOCTh mporecca). OCHOBBI pacuera
nporecca B peakrope. ComocraBienne 3(QQEeKTHBHOCTH TPOIECCOB B PpEaKTOpax, OMHUCBIBAEMBIX MOJEISIMHU
WJIeaJIbHOTO CMEIIEHUS M BBITECHEHUS.

Hewnzorepmuueckre mporecchl B XUMHYECKHX peakTopax. OpraHu3aiusi TEIIOBBIX MOTOKOB U PEKHUMOB B
XMMHUYECKUX peakTopax. Pacrpenenenue TemmepaTyphl, KOHIEHTpAaIMii M CTENEHH MpPEBpalleHUs] B peakTope B
peKUMaxX HWACATLHOTO CMENIeHWS] W BBITECHEHUS, aauabaTHYecKoM W C TeriooOMeHoM. CBsi3b TeMIEparypsl H
CTETIeHH TIpeBpalleHust B amuabatuyeckoM mporiecce. ComocTaBieHHE € HM30TCPMUUYECKHM pexumoMm. Yucno u
YCTONYHMBOCTH CTAIlMOHAPHBIX PEKUMOB B PEAKTOpaX MA€aIbHOIO CMEIICHHMS.

2.4. [IpombIlIeHHbIE XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX NpHMepax MPEAMETHO pPACCMAaTPUBAIOTCS IMPOMBIIUICHHBIE PEAKTOPBI ISl TPOBEICHUS
TOMOT€HHBIX, TETEPOreHHBIX U KAaTaJTUTUYECKUX IPOILECCOB — TUIBI PEAKTOPOB, KOHCTPYKTHBHBIC XapaKTEPUCTHKH U
0COOEHHOCTH pE&XHMMa, 001aCTH UCTIOIH30BAHHSL.

Paznea 3. Xumuyeckoe Npou3BOACTBO, KAK XMMHKO-TEXHOJIOTHYeCKasi CHCTEMA.

3.1. CTpykTypa U OnucaHue XMMHKO-TEXHOJIOTHYeCKOii CHCTeMBbI.

XuMHYecKkoe MPOU3BOACTBO Kak XxuMuko-rexHomormdeckass cucrema (XTC). Ilomstue cuctemsr u XTC.
CocraB XTC: sanemeHTHI, cBs3d, nojcucteMbl. JneMeHThl X TC, kaccudukalysi 1o BUy MPOIECCOB ¥ Ha3HAYCHHIO.
Texnomormueckue cBsizu osnemMeHToB XTC (motokm). IlocinemoBaTenpHas, mapajuielbHas, pa3BETBICHHAS,
MOCJIeI0OBaTENIbHO-00BOIHA (Oaiirac), oOpaTHas (PEIMKIT) TEXHOJOrHYeCKHE CBs3H. X cXeMbl M Ha3HaUYCHHE.

Onucanne XTC. Bumger momenern XTC - omnucatenbHble U rpaduyeckue. OmnucaTeiabHbIE MOICIU -
XAMUYecKasi CXeMa M MaTeMaThueckas Mojenb. [ padudeckue Monmenu - (QyHKIHOHAIbHAs, TEXHOIOTHYECKas,
CTPYKTYpHasl U apyrue (crenuaibHble) cxembl. HazHaueHne, mpuMeHeHUe U B3aMOCBSI3b MOJIETIEH.
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3.2. Anamms XTC.

[lonsrtue, 3amaun u pe3ynbrathl aHamuza XTC - cocrosaue XTC, mMaTepHaNbHBIM M TEIIOBOH OaaHCHI,
MoKa3aTe XMMHYECKOT0 TIPOM3BO/ICTBA.

CaoiictBa XTC Kak CUCTEMBI: B3aUMOCBSI3aHHOCTh PEKUMOB 3JIEMEHTOB, pa3IHyure ONTUMAIBHOCTH dJIEMEHTa
OJMHOYHOTO M B CHCTEME, YCTOHUNBOCTD U CYIIECTBOBAHNE CTALlMOHAPHBIX PEKUMOB H JIp.

MartepuanbHblii M TEIUIOBOM OallaHCchl. MeTOIMKa COCTaBJIEHHS W pacyeTa MaTepHallbHBIX W TEIIOBBIX
6anancoB XTC u ee noacucreM. OcoOeHHOCTH pacuera OaJlaHCOB B CXeMax ¢ penukioM. DopMbl mpeacTaBiIcHUs
OanaHcoB (TaOIMIIBI, TUArPAMMBI U . ).

MarepuanbHpiii  0amaHc s MaccCOOOMEHHBIX W PEaKIMOHHBIX  3JEMEHTOB.  Vcnonb3oBaHHe
CTEXHOMETPUYECKUX, TEPMOIMHAMHUYECKAX W MeK(Da3HbIX OallaHCOBBIX COOTHOIIEHWH. CTENeHb HCIONb30BaHUS
CBIPBEBBIX PECYPCOB.

OHTaNBIUAHBIA, DHEPreTUYecKuil (M0 MOJMHOM »dHepruw) W dKcepreruueckmid Oamancel n KIIJ. Ux
COIOCTaBJIeHNE U ucronb3oBanue B aHanuze XTC.

3.3. Cunre3 XTC.

Ioustie w 3amaum cunatesa XTC. OcHoBHble dTambl paspaborkn XTC. Pome MaTeMaTHUecKHX H
3BPUCTHYECKUX METOOB.

OcnoBHble KoHIenMHU npu cuHTe3e XTC: MoMHOe UCTONb30BAHNE CHIPHEBBIX U YHEPIETHUYECKUX PECYpPCOB,
MUHUMH3aIUs OTXO/IOB, ONTHMAalbHOE HWCIOJh30BaHHE ammapatypel. VX comepkaHue M CIIOCOOBI peanu3ariii.
KomOuHupoBaHHBIE  TPOM3BOJACTBA,  COBMEIICHHBIE  MPOIECCHl, BTOPHYHBIC  DHEPTETHUYECKHE  PECYPCHI,
9HEPrOTEXHOMIOTNYEeCKHe CUCTEMBI, mepecTpanBaemblie X TC, 3aMKHYThIe, MaIOOTXOAHBIE TPOU3BOJICTBA - UX TTOHATHS,
0COOCHHOCTH | ITPUMEHEHHE.

OnHOPOAHBIE TEXHOJIOTHYECKHE CXEMBI: CHUCTEMa PEKYIEPaTHBHOTO TEMJIO00OMEHa, CHCTeMa paseleHUs
MHOTOKOMITOHEHTHOM CMeCH, chcTeMa peakTopoB. OCHOBBI MOCTPOEHUS UX ONTUMAIBHON CTPYKTYPHI

Paznen 4. [IpomblieHHbIe XUMUYECKH e TPON3BOICTBA.

XUMUYeCKre TPON3BOICTBA PACCMATPUBAIOTCA MPEAMETHO KaK peaTn3alis N3y4eHHbIX TEOPETUIECKIX OCHOB
XUMHKO-TEXHOJOrn4eckux mpomeccoB u XTC, koHueniuii moctpoenus BbicokodddektupHo XTC. OcHOBHOM
aKIEeHT JenaeTcs Ha (PU3NKO-XMMHUYECKHE OCHOBBI KOHIICTIIIMH MTOCTPOCHUS TEXHOJIIOTHYECKON CXEMBbI TIPOU3BOICTBA U
ero mozcucteM. IIpom3BoncTtBo cepHoOW KuCIOTHL. [Ipon3BoiacTBo amMmuaka. IIponM3BOACTBO a30THOM KHCIOTHI.
[IponsBoncTBO cTUpOIA.

Paznen 5. CoBpeMeHHbIe TEHIEHIIMH B PA3BUTHU XMMHUY€ECKOIl TeXHOJIOTHH.

Tekyiiee cocTosHHE XMMHYECKOW MPOMBIIUIEHHOCTH B MHpE M TEHICHIMH ee pa3BuTHs. llepcriekTuBHBIE
WCTOYHUKH CHIPBs U dHepruu. Kiactepuzanus XumMudeckoi npomblinuieHHocTH. CoBMeleHHbIe mporecchl. [ nokue n
nepecTpanBaeMble TEXHOJIOTHYECKUE CXeMbl. HOBbIE XMMHKO-TEXHOJOTHUYECKHE MPOIECChl U CIOCOOBI MONyYSHUs
npoaykToB. HaHoTexHoorusl.

4. O0béM yueOHOI TMCUMILTHHBI:

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 7 252 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Tpaxtueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 3,33 120 90
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IeTI0B AUCHUIIIMHbI 3,33 120 90
Bujx koHTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTpost IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TEXHOJIOTHYEeCKHUMH MPOLecCaMu»
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1. Henp AucoMmJMHBI — JaTh 0a30Bble 3HAHUSA 1O TEOPUM CHUCTEM YIIPABICHHUS XUMHKO-
texHojornyeckumu mnponeccamu (CY XTII), npuBuTh HaBblkM U ymeHMsl aHanuza cBoicTB XTII, kak
00BEKTOB YIPABICHUS U IPAKTUUECKOTO IPUMEHEHNS TEXHUYECKUX CPEJICTB YIIPABICHUSI.

2.B pe3yJjbTaTe H3YUYCHUA TUCHUIIJINHBI oﬁyqaloumi/ica JOJIZKEH:

Obnadams CIeNyONUMA KOMIIETEHITUSIMA U WHIUKATOPAMU UX TIOCTHKCHUS:
IIK-1.7, TIK-1.8, TIK-1.9.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKN OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BU/JIbI cucTeM aBToMaTtudeckoro yrnpasieHus (CAY) u 3aKOHbI peryinpoBaHus;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIEHHOCTH;

— METO/JBI ¥ CPEICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX [TapaMeTPOB;

— ycroitunBocth CAY;

— OCHOBHbIE TMOHATHS 0 HenuHedHbIXx CAY, penelHbIX CcUCTeMaX, JIOTMYECKUX aJrOpUTMax
YIPABJIECHUS, JANTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUSA.

Ymemu:

— OIpeAENATh OCHOBHBIE CTATUYECKHE U JUHAMHYECKUE XapaKTEPUCTUKH OOBEKTOB YIIPaBICHUS;

— BbIOMpATh pallMOHAJIbHYIO CUCTEMY PETYINPOBAHUS TEXHOJOTHYECKOTO MPOLIECcca;

— OIIEHUBATh YCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB As AuarHoctuku XTI

Braoemy:

— METOJAMHM TEOPHUM aBTOMATHYECKOI'O PETYJIMPOBAHMS, OpraHU3allMM W pacyéra CHCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MPOLIECCAMU XUMHYECKON TEXHOIOTHH.

3. Kpartkoe coaep:xkanue Q1 CUUNLTAHBI:

Paszle.n 1. OcHOBHBIE IOHATHS YupaB/Jg€HUSA XUMHUKO-TEXHOJOTUYECCKUMU MMPoLecCaMu.

3HaueHHe aBTOMATHYECKOr'O YIIpaBJICHUA IJId pPa3BUTUA XHUMHYECKOM MIPOMBIIIIJIICHHOCTH. OcobennocTn
YIpaBJICHUA XHUMHUYCCKHM MPCANPUATUEM H XHUMHUKO-TCXHOJIOTMYCCKHUM IIPOLHCCCOM. TexHUKO-2KOHOMHYECKHUH
3G ¢eKT BHEIPEHUS aBTOMATHU3UPOBAHHBIX CUCTEM YympaBicHUs. Ponb cucrem ympaBieHuss B oOecriedeHUH
0€30MacHOCTH XMMHYECKOTO MPOHM3BOACTBA M OXpaHbl OKpyXKammeld cpenbl. OCHOBHBIE TEPMHUHBI M ONPEACICHUSI.
Uepapxus ynpasienns. OcHOBHbIC PUHIMITBI yrpaBieHus. Kiaccudukanus cucreM ynpapieHuss OyHKIIMOHATbHAS
ctpykrypa CAY. [lokazaTenu kadecTBa yrpaBIeHHS.

Paspnen 2. OCHOBBI TEOPUM ABTOMAaTHYECKOI'0 YIIPABJICHUS.

Maremaruueckne wmoaenu CAY. Jlunamudeckue xapaktepuctuku CAY. HWcnons3oBanue
onepanuoHHOTo ucunciaenus st ananu3a CAY. TunoBble TuHaMU4ecKHe 3B€Hbs. BpeMeHHbIE U YaCTOTHbBIE
XapaKTePUCTUKU. DKBUBAJICHTHBIE NMPEOOPa30BaHUsl CTPYKTYPHBIX CXeM. YcToiunBocTh JUHENHBIX CAY ¢
oOpatHoll cBs3bt0. Kitaccudukanust 1 OCHOBHBbIE CBOWCTBA OOBEKTOB YIpaBiIeHUS. MeTobl OnpeeneHus
CBOMCTB 00BEKTOB ympaBieHus. OCHOBHbIE 3aKOHBl peryaupoBaHus. Perymsaropsl Ha OCHOBE
UCKYCCTBEHHBIX HeWpoHHBIX cered. LludpoBrie u pobacTHble cucTembl ynpasiieHus. BpiOop 3akoHa
peryaupoBaHus U ONPEEICHUE ONTUMAIBHBIX TAPAMETPOB HACTPOMKHN ITPOMBILIUIEHHBIX PETYISATOPOB.

Paspnen 3. U3MepeHne TEXHOJIOIMYECKUX NAPAMETPOB XUMHMKO-TEXHOJOrMYECKOI0 mpoiecca.

l'ocynapcTBeHHast cucTeMa HIPOMBILUIEHHBIX MNPUOOPOB U CPeICTB aBToMaTu3auuu. OCHOBHbBIE
TEPMHUHBl M oOmpeneneHus Merposioruu. Metonasl usmepenuil. CpeacrtBa HM3MEpPUTENbHON TEXHHKH, HX
cTaTU4YecKue U AuHamuueckue coictBa. [lorpemnoctu u3mepenuit. CriocoObl nepenayn UHGOpMaIKU Ha
paccrosinue. Opranuzanus AUCTaHIMOHHONW AuarHocTuku XTII. M3mepeHne OCHOBHBIX TEXHOJOTHYECKHUX
IapaMeTpoB: JIaBJICHMS], TEMIIEPATYPhl, pacX0oJa U KOJIMYECTBA, YPOBHS KUJIKOCTH U CHITYYHNX MAaTE€pUAJIOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI MNPOEKTHPOBAHMSA ABTOMATHYECKHMX CHCTEM YINPaBJIEHUSI XUMHUKO-
TEXHOJIOTHYECKUMHM MPOLECCAMM.
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OcoOennoctu ynpasinenusi XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTMUECKUX MapaMeTpOB:
pacxona, naBieHus, Temieparypbl, ypoBHs, pH. Texuunueckue cpeacrsa CAY. OcHOBHbIE pa3HOBUAHOCTH
YOPAaBISAOMUX YCTPOHUCTB. TuIbI, XapakTEepUCTUKH U PACYET MCIOJHUTEIbHBIX MEXaHU3MOB U
perynupyroomux opraHoB. OdQopmieHHe NpPOEKTHOrO 3a/JaHus Ha AaBTOMATU3ALUI0 TEXHOJIOTHMYECKOTO
npouecca. Beibop Touek u3mMepeHus, KOHTPOJIs, YIPaBIseMbIX MapaMeTPOB U YIPABJISIOUIUX BO3ACHCTBUI.
CrannmapTsl U yCIOBHBIE 0003HAUEHUS ISl TexHoJorudeckux cxeM. OcHoBubie cBenenus 00 ACY TII B
xuMmuueckoi npombinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil mpoMbiieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIuU B pazputun CY XTII.

4. O0béM yueOHOI TUCUMIITHHBI:

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ausarus (113) 0,433 16 12
Jlaboparopusie padboTs! (JIP) 0,433 16 12
CamocrosiTeJibHAs padoTa 2,67 96 72
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 2,67 96 72
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTpOJIst IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«MopaesupoBaHue FJHEPro- U pecypcocoeperawuux npoueccoB
1 Heap AUCHUIIMHBI — MPUOOpPETeHNE 0A30BBIX 3HAHWU 1O OCHOBHBIM paszieiiaM Kypca, a TaKxke
YMEHUN M TPAKTUYECKUX HABBHIKOB B 00JIACTH MOJICIIMPOBAHMS SHEPTO- M PECYPCOCOEPETaAIOIINX MTPOIIECCOB,
WCIIOJIb3YEMBIX MIPU PEIICHUH HAYYHBIX M TPAKTUYCCKUX 3a/a4.
2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4aI0OIMIACH JOJI2KEeH:
Obnadams CIENyONUMA KOMIIETECHITUSMA U WHIUKATOPAMU UX TIOCTHIKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.6; OIIK-2.9; IIK-3.1; IIK-3.2; I1K-3.3
Buame:
® METOAbl IOCTPOCHUS ASMIUPUYECKUX (CTAaTUCTUUYECKHX) U (UBUKO-XUMUYECKUX (TEOPETUYECKUX)
MO/IEJIeH XUMHUKO-TEXHOJIOTHIECKUX MPOIECCOB;
® METOAbl HUACHTU(UKAIIMKM MATEMAaTUYECKUX ONMCAHUN TEXHOJOTUYECKUX IIPOIIECCOB HAa OCHOBE
AKCIIEPUMEHTAIIbHBIX JIAHHBIX;
® METOJbl ONTUMHU3AINU XUMHUKO-TEXHOJOTUUECKHX IMPOIECCOB C MPUMEHEHHUEM SMITMPUUYECKUX W/HIIN
(U3BUKO-XUMHUYECKUX MOJIEIIEH;
Ymemn:
® T[PUMEHSTHh W3BECTHBIE METOJbI BBHIYMCIUTEIPHOW MaTEMAaTUKH M MAaTeMaTHYECKOW CTATHUCTHKU s
pelieHusi KOHKPETHBIX 3a/Jad pacuera, MOJCTUPOBAHUS, HACHTU(PUKAIMH W ONTHUMH3AIUUA TIPH
WCCIe0BAaHUH, IPOSKTUPOBAHUH U YIIPABJICHUH MPOILIECCAMH XUMUYECKON TEXHOJIOTHH
® JCIOJIb30BaTh B CBOEH MPAKTHYECKOUN NEATEIBHOCTH ISl JOCTHIKEHUS ITUX €€ M3BECTHHIC MAKEThI
MIPUKJIATHBIX TPOTPAMM.
Braoemy:
® METOJaMH MaTEeMaTUYeCKOW CTAaTUCTUKH T OOpabOTKH pE3yJbTaTOB AKTHBHBIX M IAaCCUBHBIX
IKCIIEPUMEHTOB
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® MCETOAaMHU BBIYHCIUTEILHON MaTeMaTHKH JUIA pa3pa60TI<I/1 " p€ajin3allii Ha KOMIIBIOTCPAX aJITOPUTMOB
MOJCIUPOBaHMA, I/II[GHTI/I(i)I/IKaHI/II/I " OIITUMU3AINH XUMHUKO-TCXHOJIOTUYCCKUX ITPOLCCCOB,

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Tema 1. OcHOBHbIC HOHATHS.

OcCHOBHbIE TNPUHIUIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-TEXHOJOTHYECKUX IPOLIECCOB
(XTII). Maremaruyeckue OSMIMPUYECKHME U MaTeMaTHUecKue (U3MKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJIEIUPOBAHMUE. J|€TEpPMUHUPOBAHHBIE M BEPOSTHOCTHBIE MATEMaTHYECKUE MOJEIH.
[IppuMeHeHre METOMOJOTMM CHCTEMHOIO aHaiu3a Uil PELIeHHWs 3aaad MojenupoBaHus. lIpumenenue
MPUHIHUIA «YEPHOIO SIIMKA» IpU MaTeMaTHYeCKOM MOJEIUPOBAHUU. ABTOMATU3UPOBAHHbBIE CUCTEMBI
npuKiagHoil nHpopmaTuku. Mepapxuueckas CTpyKTypa XUMHUYECKUX IMPOU3BOJCTB U UX MATEMAaTHYECKUX
Mojenel. [IpuMeHeHre KOMIBIOTEPHBIX MOJENEN XMMHYECKUX MPOLECCOB U aHAJINW3a, ONTHMH3ALUU U
CHUHTE3a XUMHUKO-TEXHOJIOTUYECKUX cucteM. OCHOBHBIE MPHEMbl MaTEMAaTUYECKOTO MOJACIUPOBAHUSA:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3MKO-XMMHUECKU) 1 KOMOMHUPOBaHHbBIN (TeopeTuueckuii). [loctpoenue
CTaTUYECKUX M JHHAMUYECKHMX Mozened. Pemenne npsmbix 3amgad. [IpoekTHBIE W ITOBEPOYHBIN
(oueHouHbI) pacuer mpoueccoB. Pemenune oOpaTHeix 3amad. I[lapamerpuueckas U CTPYKTypHas
UJCHTU(PUKAIUS MaTeMaTHYECKUX MoJenell. YCTaHOBJIEHHE aJeKBATHOCTH MaTEeMaTHYECKUX MOJENei.
Crparerusi TNpOBENEHHUS PACUETHBIX MCCIENOBAaHUI M KOMIIBIOTEPHOTO MOJEIUPOBAHUS PEAIbHBIX
IIPOLIECCOB.

Paspen 1. IlocTpoenne SMnuprYecKUX MoaeIell XMMHUKO-TEXHOJIOTHYeCKHUX MPOLECCOB.
Tema 1.1. ®opMyJHpOBKa 3a1a4¥ ANNPOKCHUMAINNM JAHHBIX /ISl ONHCAHMSA IKCHEPHUMEHTAJbHBIX
3aBMCHMOCTEl M NOJYYEeHHs IMIUPUYECKHX MojeJieil nmpoueccoB. Buasl Kputepres anmpoKCHMAaIUu.
Kputepuii metoga HauMeHbIIMX  KBajgpaToB. PemieHue 3amadn anmpoKCHMMalUWH JUIsl HEJIMHEHMHOW u
JUHEIHON 1o napamerpaM Mozeneil. Marpuunast popMyaupoBKa 3a/1auM anmnpoKCUMaui. AHAIUTUUYECKUM
U aJTOPUTMUYECKUM MOIXObI A1 PEHICHUS 3aJa4d alllPOKCUMALIMM JUIS JTUHEHHBIX U JIMHEAPU30BAHHBIX
MOJIEJIEN METOJIOM HAaUMEHBIINX KBAIPaTOB.
Tema 1.2. HopMmajbHbIW 3aKOH pacnpeiejJeHUsi UIA BEKTOPHBIX CIAYVYAWHBIX  BeJAWYUHBI U
onpejejJeHue WX YMCJIOBbIX XapAKTEPUCTHUK. MaTeMaTnuecKoe OKHUJIAHNUE U JUCIIEPCUs I BEKTOPHBIX
CIy4allHbIX  BENMYMH. JIMUCIIEpCHOHHBIN W  KOpPPEJSIMMOHHBIA — aHaym3. llonsatus  nucnepcun
BOCITPOM3BOJUMOCTH M aJEKBAaTHOCTH, a TaKXe€ - OCTaTouHO# aucnepcuu. OrnpejnerneHUe BbIOOPOYHBIX
K03 PuImeHToB KOoppesnuu 1 KodhPuiimeHTa MHOKECTBEHHON Koppemsuu. CTaTUCTUYECKH TOAX0d K
OTIPEIENIEHUIO OINOOK U MOTPEIIHOCTEN B IKCIIEPUMEHTAIbHBIX TOUKAaX U3MEPEHUH.
Tema 1.3. PerpeccHoOHHbIN U KOPPEJISNMOHHBINA AHAJN3 /IS NOCTPOCHHUS IMIIMPHYECCKUX MOJeIeH Ha
OCHOBE JIaHHBIX NACCHMBHOIr0 3KcnepumenTta. [lonstus Qynkuuu orkimka u (akropoB. OCHOBHbIE
JNOMYUIEHUSI PETPECCMOHHOTO M KOPPEJSIMMOHHOIO aHanu3a. KpuTepuum NpOBEPKH OJHOPOIHOCTH
nucnepcuii. Belbop Bua ypaBHEHUHN perpeccuu, a Takke onpesesieHne Ko3(hUIMEeHTOB perpeccuu u ux
3HAYUMOCTH € ucnoJib3oBaHueM Kputepus CrpronenTta. Ilponeaypa UCKIIOYEHHS HE3HAUMMBbIX
ko3¢ unmenToB perpeccuu. OnpeneneHue aJeKBaTHOCTH PErPECCHOHHBIX MOJIENEH ¢ MOMOIIbIO KPUTEPHS
duiepa.
Tema 1.4. OcHOBHbBIE 110/105KeHUS TEOPHH NJAHUPOBAHMSA JKkcnepuMeHTOB (I): moJaHbll QakTOpHBIH
akcnepumMeHT (I1PI) n 00padoTKa ero pe3yabTaToB. ONTHMaIbHBIE CBONCTBA MATPULILI IJITAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTU. OmpeneneHue KodQPUIMEHTOB Mojeel, WX 3HAYUMOCTH H TPOBEPKA
a/IeKBaTHOCTHU ypaBHeHUs perpeccur. CBONCTBO poTaTadeIbHOCTH MOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA.
Tema 1.5. OCHOBHBbIC 10JIOKEHHSI TEOPUM IUIAHUpPOBaHUA JKcnepuMeHTOB (II): OpTOroHAJBLHBINH
LEeHTPAJIbHBINH KoMIO3MuMOHHBIN niaad (OLIKII) s3kcnepuMeHTOB M 00padoTKa ero pe3yjbTaToB.
ObecrieyeHrie OPTOrOHAJIBHOCTH MAaTPULbl MJIAHUPOBAHUS M OIpPENEICHUE BEIUYMHBI 3BE3/HOTO ILIeYa.
Onpenenenre K03(pQUIMEHTOB MOJENIN, UX 3HAYUMOCTH M OIIEHKA aJIeKBAaTHOCTH YpPaBHEHUS PErpecCHH.
PacuetHoe BbIUKCIIEHHE KOOPIAUHAT TOUKH ONTUMYMa (IKCTPEMYMA).
Tema 1.6._Onrumusanus JIKCHEPHUMEHTAJbHbIX HMCCAEAOBAHUN € npuMeHeHueM Mmeroaa bokca-
Buabcona. OCHOBHBIE [TOAX0/IbI K ONITUMU3ALIUY IKCIEPUMEHTAIbHBIX UCCIEA0BaHUN. DKCIIEPUMEHTAIbHO-
cratuctuyeckuil meroi. CrpaTerus ABMXKEHHS K ONTUMYMY LieleBOM (GyHKUMHM (QYHKIMM  OTKIIMKA)
IpaJUeHTHBIM MeToJoM. KpuTepuu JOCTHMKEHHS «IOYTH CTAllMOHAPHOM 00JacTH» U METOJbl YTOYHEHHS
MOJIOKEHUS ONTUMAJILHOM TOUKH B (JaKTOPHOM IIPOCTPAHCTBE.

Paspnean 2. IlocTtpoenune GpU3HNKO-XMMHUYECKUX XUMHUKO-TEXHOJIOTHYECKHX MPOLIECCOB.
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Tema 2.1 JTanbl _MaTeMaTH4YeCKOr0 MojaeJupoBaHusi. PopMyIHpOBKa THUIIOTE3, MOCTPOCHHUE
MaTeMaTHYECKOro OMHUCaHUs, pa3padoTka MOAEIUPYIOIIETr0 aIrOpPUTMa, IIPOBEPKA a/IeKBaTHOCTU MOJEIN U
UACHTUPUKAIMS UX TaPAMETPOB, PACUETHBIE UCCIIETOBAHUS (BBIYMCIUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocraBjeHHe cHCTeM YPABHEHWH MaTeMATH4YeCKOr0 ONHCAHWSA TPOLECCOB U
pa3paborka (BbIOOP) AJrOPpUTMOB  HMX peuieHWs. bIIOYHBIM DPUHIMI TOCTPOEHUS CTPYKTYPHBIX
MareMaTudeckux Mojeneil. O000ImeHHoe omMcaHue ABMKEHUS MOTOKOB (a3 B ammaparax C MOMOIIBIO
TUIPOIMHAMUYECKUX MOJIEJIEeH, YUUTHIBAIOLIUX COCPENIOTOUEHHbBIE U PACIIPEIETICHHbIE HCTOYHUKY BELIECTBA
u dHepruu (Temnothbl). JIOKambHblE HMHTEHCUBHOCTH HCTOYHHUKOB BEIIECTBA M TEIJIOTHI B IOTOKaX,
COOTBETCTBYIOILIME  PA3IUYHbIM  (U3HKO-XUMHUYECKUX mpoueccaM. OCHOBHbIE THUIBI  YpaBHEHHM
MaTeMaTH4YEeCKOr0 OMNMCAaHUA XHWMUKO-TEXHOJIOTMYECKUX  IPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHnranbabie U AUppepeHnanbHble YypaBHEHUS B YaCTHBIX IPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOACJMPOBAHUE CTALUMOHAPHBLIX W JIMHAMHMYECKHMX PeKHMMOB
CUAPABJAHYECKHX TMPOLECCOB B TPYOONPOBOAHBIX cHCTEMaX, IJ100ajdbHble W 1eKOMIO3UIMOHHbBIE
MeTo/Ibl pellleHusi cucTeM HeJlHHelHbIX YPABHEHHUIl, 2 TaKsKe SIBHbIe U HesIBHbIe METO/Abl YHCJIEHHOIQ
pelieHUsl cucreM OObIKHOBeHHBIX auddepeHnnanbHbix ypaBHeHuil. CocraBiieHue YypaBHEHMM
MaTeMaTHU4eCKOro onucanus mnpouecca. [loctpoenre HHPOPMAIIMOHHBIX MATPHUIL] MaTEMAaTHUYECKUX MOJeei
Uis BbIOOpa OOIIEro ajroputMa pelieHdus — MOJENUPYIOIIero ainropurMa. Peanuzanus ajiropuTMoB
pelIeHUs] HENUHEHHBIX M OOBIKHOBEHHBIX IU((epeHlIHaIbHbIX ypaBHeHUN. OnucaHue CTalUMOHAPHBIX
pexumoB XTII ¢ npuMeHeHHEM CHCTEM JMHENHBIX U HEJIMHEMHBIX YpaBHEHUN. MTepanioHHbIE aJIrOpUTMBI
pemienus. Ilpumenenue MeronoB mnpocThix urepauuit u HbproToHa-Padcona ans momydeHus pemieHus.
[IpoGnema cxonuMMOCTH TMpolecca pelieHus. JIeKOMMO3UIMOHHBIM METOJ pEIIeHUs CIOKHBIX CHUCTEM
KOHEYHbIX ypaBHeHMH. [locTpoeHune nHpOpMALMOHHOW MaTpHLbl JJs BIOOpAa ONTHUMAJIbHOTO aJropuTMa
pemienus 3anaun. [loHsTHe xectkoct cucteM U GepeHInaIbHbIX YPaBHEHUN U KPUTEPUU KECTKOCTH.
SIBHBIE (OBICTpBIE) U HESIBHBIE (MEUIEHHBIE) METObI pelieHus. MeToabl nepBoro (Meroj Diijepa), BTOporo
( MomubuupoBaHHbIE METOABI Diiepa) u yeTBepToro nopsaka ( meron Pynre-Kyrra). Onenka TouHocTH
METO/I0B — owmubok yceueHus. llepexonnple oOmMOKM U OMIMOKM OKPYIJIEHUS NpPU YHUCIECHHOM
UHTErpupoBanuu JuddepeHuInanbHbiX ypaBHeHUH. CriocoObl o0ecneueHrs CXOAUMOCTH PEUIeHUs 3aa4u.
[IpumeHeHre HESBHBIX METOJOB JUIsl PEHICHHS JKECTKUX cHucTeM Jud@depeHIHaNbHbIX YypaBHEHUH.
Omnpenenenus Iiara MHTETPUPOBAHUS HTEPAMOHHBIM MeTojioM. MertonoB Kpanka-Hukonbcona (meron
Tpanewnuii).

Tema 2.4 Maremarnyeckoe MoJeJHPOBAHME CTANMOHAPHBIX  PeKHMOB  IPOLIECCOB
TelnJjonepeaayd B IVIACTHHYATHIX W 3MeeBHKOBBIX Tel1000MeHHUKaX. Maremaruueckoe omucaHue
MIPOLIECCOB C NMPUMEHEHHWEM MOJIeNIed HAEaJbHOrO0 CMENIeHUs W BhITecHeHUs. Bwibop u rpaduyeckoe
IIpe/ICTaBJICHUE AIrOPUTMOB perieHus. [IpruMenenne cranapTHRIX METOJIOB BBIYUCIUTEIbHON MaTeMaTUKI
JUIs pellieHus 3aau.

Tema 2.5 MaremaTuyeckoe MoJAeJMPOBAHNE CTAIMOHAPHBIX PEKMMOB _IIPOLIECCOB TeIUIoNepeaayu B
IPSIMOTOYHBIX U NPOTHBOTOYHBIX TPYOUATHIX TeNJI1000MEeHHUKOB, peiieHue 3aaa4u Komm u kpaeBoii
3a1ayd _ NIPpU  MHTErPHPOBAHUM  CHCTeM OOBLIKHOBeHHBIX auddepeHnnanbHbIX YpPaBHEHUH.
MaremaTtuueckoe OINUCAaHUE IPOLIECCOB C NPHUMEHEHHWEM MOJeliell HAealbHOro BbITECHEHHUA. PeleHue
3amaun Komm m kpaeBoi 3amauu. IlpeacraBieHue anropuTMOB BBIUMCICHMH B BUAE MHGOPMAIMOHHOM
MaTpHIIbl CUCTEMBbl YpaBHEHUII MaTeMaTH4YeCKOro OmucaHusi U OJOK-CXeM pacyeToB. MaremMaTudeckoe
onucanue XTIl ¢ mpumeHeHuem cucteM OOBIKHOBEHHBIX AU(QepeHIuanbHbIX ypaBHeHUN. OmnucaHue
00BEKTOB C pacHpelleICHHBIMU B IPOCTpaHCTBE Napamerpamu. PopMyaupoBKa HadaJIbHBIX U KPaeBBIX
YCIOBUHM 3ajad pemieHus. YuciaeHHbl anroput™ 1-ro mopsaka mns pemeHus 3azadun Komm. Merton
«TIPUCTPEIKU» JUIsl pElIeHHs KpaeBoOH 3aauu.

Tema 2.6 MartemaTuyeckoe MoJe/JIMPOBaHHE CTAIMOHAPHBLIX PeKHMOB IPOIIECCOB B PeaKTOpax ¢
Memajako. OnucaHne MUKPOKHMHETHMYECKUX 3aKOHOMEPHOCTEM NpPOTEKaHHsI MPOU3BOJBHBIX CIOXKHBIX
XUMHMUYECKUX peakuuid B KUAKOW ¢a3e s MHOTOKOMIIOHEHTHBIX cucteM. OmnpeneneHue KIH4eBbIX
KOMIIOHEHTOB CJIOKHBIX XMMHYECKUX PEaKUui C MPUMEHEHUEM METOJOB JMHEWHOMN anredpbl - paHroB
MaTpHll CTEXHOMETPUYECKHX KO3(PPUIMEHTOB peakiuu. Maremaruyeckoe ONHUCAHUE PEAKTOPHOTO
mporecca ¢ pyoalkon A IpOU3BOJIbHOM CXEMbl MPOTEKAHUS XUMHUUYECKON peakiuu. BpiOop airoputmos
pelIeHus 33Jayd C NpPUMEHEHHEM HH(OPMALMOHHOW MaTPHLbl CUCTEMbl yYpaBHEHUH MaTeMaTHYeCKOTO
ONMCAHUA U IPEJCTABICHUS AITOPUTMA PELIEHHS C MOMOIIBIO OJIOK-CXEMBI pacyeTa Ipolecca.
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Tema 2.7 Matemarnyeckoe MOAeJUPOBAHNE HECTALMOHAPHBIX PEKUMOB IPOLIECCOB B PEAKTOPAX ¢
Memaako. Matemarnyeckass NOCTAHOBKA 3aJadyM JUIsl PEAKLUUH C IPOU3BOJIBHOW CTEXMOMETPHUYECKOM
cxemoil. @opmynupoBKa 3amaun Komm — 3aauu ¢ Ha4aJabHBIMU YCIOBHAMU. Pa3HOCTHOE IpencTaBlIeHHE
CUCTeMbl OOBIKHOBEHHBIX Iu(pdepeHranbubiXx ypaBHeHuH. [locTpoeHrne MHPOpMAIMOHHON MaTpULIbI JUIs
BbIOOpa ajropuTMa peuieHus. ['paduueckoe NpeiCcTaBlIEHHWE alrOpUTMa pelIeHHUs B BUAE OJIOK-CXEMbl
pacuera.

Tema 2.8 MaremaTnuyeckoe MOAeTUPOBAHNE CTAIIMOHAPHBIX PEKMMOB B TPYOUYATHIX PeaKkTopax ¢
IPAMOTOYHBIM ¥ NPOTHBOTOYHbBIM JABHKEHHEM TeIJIOHOCHTe eil. MaremaTndeckass MOCTAaHOBKA 3aa4M
JUIsL peaKklMM C KOHKPETHOM cTexuomeTrpudeckor cxemoil. PopmynupoBka 3amgaun Komm — 3amadm ¢
HayaJIbHBIMH YCIIOBHSIMHU M KPAaeBOM 3a7a4d — 33J1a4M ¢ KPAaeBbIMHU YCIOBUAMHU. Pa3HOCTHOE IpeacTaBiIeHUE
cucTeM OOBIKHOBEHHBIX AM(@epeHunanbHbix ypaBHeHUW. [locTpoeHne uMHGOPMALMOHHBIX MaTpPULl IS
BbIOOpa aNropuTMOB pelieHus. I'paduueckoe mpeacTaBieHUE aJTOPUTMOB pEIICHUs B BUIE OJIOK-CXEMbI
pacyera.

Tema 2.9 Maremarnuyeckoe MOJAeJMPOBAHME HECTANMOHAPHBIX PEKMMOB IPOLECCOB B TPYOYATHIX
PEaKTOopax M YMCJICHHbIC AJATOPUTMBI AWCKPETH3ALMHU VIS peuleHUs cucteM auddepeHnnanbHbIX
YPABHEHUIl C 4YACTHBIMH NPOM3BOAHBIMHU. Maremarndeckass IMOCTAHOBKA 3aJadd Ul PEaKUUU C
KOHKPETHOM CTEXMOMETPUUYECKOW cxemMoil. QPOpMylIHpOBKa HAYAJIbHBIX W T'PAHUYHBIX YCIIOBHM.
JuddepeHunanbable YpaBHEHHMs] B YacCTHBIX IPOU3BOJAHBIX - JJUIMITHYECKOTO, NapaboJIMYecKoro u
rUNepOOJMYECKOr0 TUIOB. AJTOPUTMBI pEIICHUs ypaBHEHUM Napabojumyeckoro tuma. MaremaTuueckas
MOJIENIb XUMHUYECKOIO IPEBPAILECHUS B H30TEPMUYECKHUX YCIOBHUAX JUISI HECTAlMOHAPHOTO IpoIecca B
TpyOUaThIX ammaparax ¢ yueToM IpoJ0JIbHOIO NEpEeMENIMBAaHUS U C IPUMEHEHUEM OJIHOIIapaMeTpHUECcKO
TUpPy3HOHHOW MOJENu Jjs ONUCAHHWsS THAPOJMHAMHYECKOM OOCTAaHOBKM B PEAaKLMOHHOM IIOTOKE.
ANroput™Mbl  peuieHuss B BUJAE CHUCTEM HEIMHEHHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
nuddepeHInaIbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIIKOB.
Tema 2.10 MaremaTHyeckoe MO/JAeJMPOBAHME CTANMOHAPHBIX PEKHMOB IPOLECCOB HENpPEPbIBHOM
MHOIOKOMIIOHEHTHOM _ pekTHduKanuuu ¥ a0copOumm. Maremarnyeckoe ONMCAHHME IIpoOIECca
MHOTOKOMIIOHEHTHOH pekTu(UKaluKu B Tapeab4yaTrod KoJioHHe. MojenupoBanue (a30BOro paBHOBECUS U
Ipolecca Macconepeaud Ha Tapejkax B MHOTOKOMIIOHEHTHBIX CHUCTeMaX. YUeT TEIJIOBbIX OajaHCOB Ha
TapenKax Mpu MOJCIMPOBAHUU MPOIECCa B PEKTU(PUKAITMOHHOW KOJIOHHE. [[eKOMITO3UIIMOHHBIA aJlTOPUTM
pacuera mpolecca pekTUUKaUMd B KOJOHHOM amnmapate. MaTemaTuueckoe ONHMCaHHE Ipolecca
MHOTOKOMIIOHEHTHOM abcopO1mu B HAcaJ04YHOM KOJIOHHE. MoeMpoBaHre mporiecca MHOTOKOMITOHEHTHOM
Macconepeayd B CEKIUAX HACaJOYHOM KOJOHHBL. AJITOPUTM pEIIEHHs KpaeBOM 3ajadu Ui
MOJENUpPOBaHUs IIpolecca a0CopOIMH B HACAJJOUHOM KOJIOHHE.

Paspnen 3. OCHOBBI OITUMHM3ALUHM XUMHKO-TEXHOJIOTHYECKHUX MPOLECCOB.
Tema 3.1 Pemenue 32124 ONTHMHM3aUMM C  TEPMOAMHAMMYECKHMH, TEXHOJOIMYECKHMH,
JKOHOMMYECKUMHU, TEXHUKO-IKOHOMHUYECKHMMH W JKOJOrMYEeCKMMH KPHUTEPUAMH ONTHMAJILHOCTH.
OnTtumanbueie pecypcocOeperatonme XTII. Bpibop kputepueB onTUMalbHOCTH (LIENEBBIX (QYHKIUI).
dopmynMpoBKa MHOTOKpUTEpUATIbHON 3aaun ontuMusaiuu. OcoOEHHOCTH pEelIeHUs] ONTUMHU3AUOHHbIX
3anau XTII npu HaMM4YUK HECKOIBKUX KPUTEPHUEB ONTUMAIBHOCTH, OBPAKHOM XapakTepe LeleBor QyHKIUN
Y HaJIM4YUU OTPaHU4eHU 1-ro u 2-ro poxa.
Tema 3.2 __AJropurMbl OJAHOMEPHOW M MHOIOMEPHOW onTHMMH3auuM. MeToasl CKAHMPOBAHWI,
JIOKaIM3aIUKU 3KCTpEMyMa, 30J10Toro ceyeHus u yucen dubOoHaum B ciiyyae OJHOMEPHON ONTUMHU3ALUU.
MeTo/1bl MHOTOMEPHOM ONTUMU3ALKUN HYJIEBOTO, IEPBOTO U BTOPOTO MOPAAKOB. CUMILIEKCHBIE, Cly4yaiiHble
U TPaJeHTHbIE METO bl MHOTOMEPHOU onTUMU3AMKU. MeTo1 ITpa@HbIX PYHKIUHT.

3akiro4eHue.
A. Ilpumenenue koMnbloTepHbix Moaeseil XTIl npy npoeKTHPOBAHUM XUMUYECKHX NIPOU3BOACTB — B
CAIIP. 3apmauum cucrem aBromaTtusupoBaHHoro mpoektupoBanus (CAIIP) wu cTpykTypa cucrem
KOMIIBIOTEPHOTO  IpoeKkTupoBaHus. MHpopmannonHoe u Marematuueckoe obecrneuenne CAIIP.
ABTOMAaTH3UPOBAHHOE MPOEKTUPOBAHNE C IPUMEHEHUEM KOMITBIOTEPHBIX Moener X TII.
b. lIpumenenne koMubloTepHbIX Mojaeaeil XTIl npu ynpaBiaeHHH TEXHOJIOIHYECKUMH MPOLECCAMH —
B ACYTII. KomnbsiorepHoe moxenupoBanue XTIl B pexume peanbHoro BpemeHH. CUCTEMBI MPSIMOIO
uppoBOro (KOMIBIOTEPHOTO) YIPABJICHUS TEXHOJOTHMUYECKHUMHU Tporeccamu. OCOOEHHOCTH peau3aiiu
KoMIbIOTepHBIX Moaeneld XTIl B aBTOMaTW3MpOBAHHBIX CHUCTEMAX YIPABJICHUS TEXHOJOTHYECKHUMH
nporeccamu (ACYTII).
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4 O0beM yueOHOM TMCHUILTHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) - - -
Jlaboparopusie pabotsi (JIP) 0,44 16 12
CamocrosiTeJibHAas paboTa 2,67 96 72
KonrakTHas camocrositesnbHas pabota 0,4 0,3
2,67
CaMOCTOSATETFHOE N3YUYCHUE Pa3/IeIOB JUCITUTUIMHBI 95,6 71,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTanus padoyeil MporpaMMbl AU CUUIJIHHBI

«@u3nyeckasi KyJbTypa H CIIOPT»

1 Henap aucuuMmiauHbl — GOPMUPOBAHME MHUPOBO33PEHUS U KYJIbTYPbl JIMYHOCTH, TPAXKAAHCKOU
MO3ULIMHU, HPABCTBEHHBIX KAaYE€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEIBHOCTH B MPUHSATUU PEILECHUH,
CIIOCOOHOCTH MCHOJIb30BaTh pa3HOOOpa3zHble (OpMbI (U3NYECKOW KyIbTYpbl, CHOpTa U Typu3Ma Jyis
COXPAHEHHUS M YKPEIUIEHHs] CBOEro 3J0pPOBbsi U 3/J0pPOBbsI CBOMX OJM3KHUX B IIOBCEIHEBHON >XU3HU H
pohecCHOHATBHON IeATeTLHOCTH.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams ClenyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

VK-7.1,7.2,7.3, 7.4

3nams:

- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NUECKON KyJIbTYpPhI U 3J0POBOT0 00pa3a KU3HH;

- BIMSHHUE O3J0POBUTEIbHBIX CHCTEM (U3UYECKOTO BOCIHUTAHUS Ha YKpEIUIEHUE 370pOBbS,

NpOoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEHBIX PUBBIUEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3MUYECKOTO Pa3BUTHUS U PU3NYECKON MOATOTOBIEHHOCTH;

- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUM pazIU4YHON  LIEeJIeBOM

HaIlpaBJIEHHOCTH;

- UICTOPUIO (PU3NYECKOU KYIbTYpPHI U CIOPTA, IPEACTABICHUE O 3HAYUMBIX CIIOPTUBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHSI, BaKHEHIIINE JOCTUKEHHUS B 00JIaCTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. JI.U. MenneneeBa, NOMHHUTH O MOJBUIaxX CIIOPTCMEHOB B T'OJIbI

Benukoit oreuectBernHol BorHbI 1941-1945 rr.

Ymems:

- TNOJJEpKHUBaTh JOJDKHBIH YpPOBEHb (PU3MUECKON MOJrOTOBJIEHHOCTH Ui 0OecnedyeHus

MTOJTHOLIEHHOW COIMaIbHOM 1 MPO(GECCHOHATBHOU JeATENHHOCTH;

- UCIOJIb30BaTh OCHOBBI (PU3MUECKON KYJIbTYpHI JIJIsi OCO3HAHHOTO BBIOOpA 3/I0pOBbE COEpEraroiux

TEXHOJIOTUH C Yy4eTOM BHENIHMX M BHYTPEHHHUX YCJIOBUM pealu3alid MpoQecCuOHaTbHON

NESATENBHOCTH;

- CaMOCTOSTEIbHO 3aHUMAaThCs (PU3MUECKOHN KYIbTYpOH U COPTOM;

- OCYILECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEIO OpraHu3Ma U coOJoaTh MpaBuiia TUTUEHBI U

TEXHHUKHU O€301aCHOCTH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3MUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- TOJDKHBIM YpOBHEM (DM3MUECKON MOATOTOBIEHHOCTH, /I 00ECIIeUeHUs TIOTHOIICHHOW COIMAIbHOM

1 Ipo(hecCUOHATILHOM NeSATENIbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. llpenmer @usnueckas Kynprypa u cnopt. Mcropus ®KuC
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1.1. TIPEAMET ®U3NYECKAA KVJIbTYPA UM CIIOPT. 3amaum m MecTO IUCIUILIMHBI B
MOATrOTOBKE OakanaBpa. Opranmusaius y4eOHOTo mpoliecca B paMKax JIeHCTBYIONIEH PEUTHHTOBON CUCTEMBI.
TpeOoBaHus K 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue ¢u3nyecKkux yropakHeHUd u wurp. JpeBHue
onumnuazasl. Onumnuiickoe nBuxkeHHe. CHOPTHBHBIE 00IIeCTBA: HUCTOpUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3anuil. CnopTcMeHsl B ro/ibl Benukoii oredecTBEHHOM BOMHBI.

Paszoen 2. OcHoBbI 310poBOTr0 00pa3a KU3HU

2.1. BPAUYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OUINYECKON
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbIii KOHTpPOJIb U  BpauebHOE OcCBUAETeNbCTBOBaHUE. [legarornyeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[Ibl, MOKAa3aTelu, KpuTepuu U oueHku. [Ipoduiaktuka criopTUBHOIO
TpaBMaTu3Ma. OCHOBHbIE BHJbI TpaBM Y pasHbIX crenuanuszanuil. Oka3aHue MNepBOM MOMOIIM IS
CTYIEHTOB BY30B XMMHKO-TEXHOJOIMYECKOTO IPOPUIISL.

2.2. TUTMEHUYECKOE OBECIIEYEHME 3AHSTUI O3JIOPOBUTEJIBHOM ®U3NYECKOMN
KYJIbTYPOI. I'ruena (pu3uueckoro BOCHHTAHUS ¥ CHIOPTA. PeKUM MUTAHMS MPH 3aHATHAX (PH3HUECKOI
KynbTypoit u cioptoM. ConnanpsHas ruruera. ColraibHO-0TIacCHbIE 00JIE3HU M MEPHI TTPO(PHITAKTHUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3HMUECKON KYJIbTYpHI U CIIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®U3MYECKOW KYJBTYPHI M CIIOPTA. Oprauusm
YelloBeKa KaK eJuHas camopasBHUBarouiascsi Ouosoruyeckas cucrema. OuU3nyeckoe pa3BUTHE UYEJIOBEKa.
JlBurarenpHasi akTUBHOCTh U €€ BJIMSIHHE HAa YCTOMYMBOCTH, M aJalTalldOHHbIE BO3MOKHOCTH YeJIOBEKa K
YMCTBEHHBIM U (PU3HUECKUM Harpy3KaM IpH pa3IMuHbIX BO3ACHCTBUSAX BHELIHEHN Cpebl.

3.2. OBPA3 XXM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJILHON JIEATEJILHOCTH.
310pOBbE YEIOBEKA KaK IEHHOCTh. 30POBBIA 00pa3 >KU3HU M €ro cocTaBistonue. Poib ¥ BO3MOKHOCTH
¢bu3nueckoi KynbTypbl B oOecrieueHUH 310poBbs. COLMaNbHBIM XapakTep MOCIEACTBUN AJIS 3A0POBbS OT
yHoTpeOaeHUs] HAPKOTUYECKUX CPEACTB U APYrux NcuxoakTuBHBIX BeuecTB (IIAB), monuHra u numeBbix
N00aBOK B CIOPTE, alKOTroJid U TabakoKypeHHs. J[OMMHI Kak MCKYCCTBEHHOE IOBBIIIEHHE (U3NYECKOU
paboTOCIIOCOOHOCTH 1 €r0 OTPHUIIATEIIBHBIC TTOCIIECICTBUS.

Pasoen 4. IlpodeccruonanbHO-pUKIagHas pu3nyeckasi KyJabTypa U CIOpT

4.1. ObIIAA ®OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Meroanuyeckue npUHLMIBI (GU3HYECKOr0 BocnuTaHusa. OCHOBBI U
sTanbl 00y4yeHUs ABMKEHUSM. Pa3Butue ¢usmueckux kauectB. POpMUPOBAHUE IMCUXMUYECKHUX KayecTB B
npouecce  ¢usznyeckoro BocnurTaHus. CrnoptuBHas nojaroroBka. CTpykTypa IOATOTOBIEHHOCTH
CHOpTCMEeHa. MaccoBbIif CHOPT M CHOPT BBICIIMX JOCTHXKEHHM, HMX 1enu U 3anaud. CHopTHUBHBIE
COPEBHOBAHUS KaK CPEICTBO U METOJ OOIIEH U CrielaTbHON (DU3MIECKOM TIOITOTOBKHU CTYJECHTOB.

4.2. ®UBUYECKAS KYJIBTYPA U CIIOPT B IPO®ECCUOHAJIBHOU JEATEJIBHOCTU
BAKAJIABPA. Jluynass W CONMAIBHO-DKOHOMHYECKAss  HEOOXOAMMOCTh  MCUXO(DU3UIECKOM
MOATOTOBKM 4yesioBeka K Tpyay. Mecrto IIIIPII B cucreme nNOAroTOBKM Oyayllero crenuagiucTa.
[IpousBoacTBeHHas (usznueckas KynbTypa u ciopt. [IpousBoacTBenHas rumHactuka. OcoOeHHOCTH BbIOOpa
(dbopM, METOZIOB U CpeACTB (PU3UUECKOHN KYIbTYpPhI U CIIOpTa B pabodee U CBOOOJHOE BpeMsl CIIELUAIIUCTOB.
[Ipodunaktuka mnpodeccuoHaIbHBIX 3a00JeBaHUIl cpeacTBaMU (U3MUECKOM KyJAbTYyphl M CHOpTA.
JlononHUTENbHBIE CPEACTBA MOBBINIEHUS oOwEed u mnpodeccnoHanbHON paboTtocnocoOHOCTH. BiusHue
WHJIMBUIYAIbHBIX OCOOCHHOCTEH M CAMOCTOSITEIBHBIX 3aHATHU (PU3NUECKON KyIbTypOHW M CIIOPTOM Ha
OpraHu3M.

4 O0beM yueOHOM TMCHUILTHHBI

Cemectp
Bcero
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.

q. q. q.

OO611ast TpyA0E€MKOCTh AUCLHHUILINHBI IO Y4eOHOMY 2 72 1 36 1 36
IUIaHY

KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36

Jlexmmm (JIek) 0,2 8 0,1 4 0,1 4

[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
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Buja nToroBoro KOHTpoJIs: \ 3auer 3auer
Beero CemecTtp
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.4 3E A(;Tp.

OO611ast TpyA0E€MKOCTh AUCLHUILINHBL 110 y4eOHOMY 2 54 1 27 1 27
IUIAHY
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHSA: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24

Buja nToroBoro KOHTpoJIs: 3aver 3aver

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«JJIeKTUBHbIE JUCHUIIJIMHBI 10 PU3HUecKoi KyJbType H CHOPTY»
1 Heap aucuumiauebl — QopmupoBaHue (GU3NYECKONW KyJIbTYypbl JIMYHOCTH M CIIOCOOHOCTH

HaIPaBJIEHHOTO MCIIOJIb30BaHUS Pa3HOOOPA3HBIX CPEJICTB (U3NYECKON KYIbTYphl M CIIOPTA, TypuU3Ma s
COXPAaHEHHUS M YKPEIUIEHHs 3/I0pPOBbsl, MCUXO(PU3NYECKOW MOArOTOBKM U CaMOIOATOTOBKHM K Oynyuiei
podeccruoHaIbHOM 1eATENbHOCTH, TOTy4€HUN HaBbIKa B OJTHOM U3 BBIOPAHHBIX BUJOB CIIOPTA.

2 B pe3yabraTe H3y4eHHUs JUCHUILIUHBI 00YYAIOLIUIICH 0JIKEH:
Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
VK-7.1,7.2,7.3, 74
3nams:
- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3NUECKON KYJIbTYphI U 3J0pOBOT0 00pa3a KHU3HH;
- BIMSHHUE O3J0POBUTEIbHBIX CHCTEM (DU3MYECKOTO BOCIMUTAHUS Ha YKpEIUIEHUE 30pOBbS,
NpoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX IPUBBIUEK;
- c110COOBI KOHTPOJIS ¥ OLIEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBIEHHOCTH;
- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUH pa3IMYHOM IIEJIEBOM
HaIpPaBJIEHHOCTH;
- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneena.
Ymemo:
- IOJIIEPKUBATh JOJDKHBIN YPOBEHb (PU3NUECKON MOATOTOBICHHOCTH Ui 0OecrieueHus MOJTHOLEHHON
COLIMANIBHOM U PO(ECCUOHATILHOM eI TENbHOCTH;
- UCHOJIb30BaTh OCHOBBI (PM3MUECKON KyJIbTYpbI Ul OCO3HAHHOTO BBIOOpa 3/710pOBbecOEperaronnx
TEXHOJIOTUH C Y4YeTOM BHEIIHWX M BHYTPEHHHMX YCIOBUN peanu3aluuu MpodeccnoHalbHON
NeSITeNIbHOCTH;
- CAMOCTOSTEIbHO 3aHUMAaThCs (PU3MUECKOHN KYIbTYpOH U CIOPTOM;
- OCYIIECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJII0AaTh MpaBuiia TUTUEHBI U
TEXHUKHU 0€30I1aCHOCTH;
- BBIIOJHATh MHIUBUAYAIBHO MOJOOpPAHHbIE KOMIUIEKCHI MO (U3NYECKON KyJIbType M Pa3IUYHBIM
BHJIaM CIIOPTAa;
- OCYIIECTBJIATb TBOPUYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opmax 3aHATUN (Pu3ndyeckon
KYJIbTYpOH U CIIOPTOM;
- BBIMIOJIHATH [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.
Braoemy:
- CpeAICTBaMM U METOJIaMU YKPEIUIEHUSI 30POBbsI, (PU3HUUECKOTO CaMOCOBEPILIEHCTBOBAHUS;
- IOJDKHBIM YpOBHEM (PM3HUECKOI MOArOTOBIEHHOCTH, JJis 00eCneYeHUsl TOJTHOLEHHON COIMalIbHOM U
pohecCHOHANBHOM JIEATETbHOCTH;
- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTA;
- UCHOJIB30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHUS B MPAKTUUYECKON AEATEIbHOCTU U MOBCEAHEBHOU
KU3ZHU
3 Kparkoe coaepxxanue TUCUMIIJIMHBI
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Paszoen 1. OcHOBBI OCTPOEHUS 03JOPOBUTEIBLHON TPEHUPOBKU. TEOPETHUECKO-METOIMYECKIE OCHOBBI
¢buznueckoit KynbTypsl U croprta. CojiepikaTeilbHble OCHOBBI 03/10POBUTEIBHON (U3NYECKON KyJIbTYphl U
cropta. OCHOBHbIE HANpaBICHUS: 03J0POBUTEIbHO-PEKPEATUBHOE, 030POBUTEILHO-PEAOUIUTALIMOHHOE,
CHOPTUBHO-pEaObUIUTAIIMOHHOE, TUrHeHnYeckoe. [loBblieHne QyHKIMOHAIBHOIO COCTOSIHUS OpraHu3Ma 1
¢uznueckoit nmoarotosaeHHocTH. CrocoObl periaMeHTanuu Harpy3ku: Ou3KyIbTYpHO-03J0POBUTEIbHBIE
METOJUKH U cucteMbl. OCHOBHBIE (Da3bl 03A0POBUTEIBHON TPEHUPOBKU. OIEHKA COCTOSHUS 30POBBS U
¢u3nyecKoi MOJArOTOBJICHHOCTH 3aHUMAIOMIMXCS (U3MYECKOH KylnbTypod U croproM. DyHKIMOHATBHBIE
poosl (UCC, AL, )KEJI u T.1.).

Paszoen 2. JIBuratenpHble BO3MOXHOCTHU YelloBeKa — BocnuTanue gpusnueckux kauvects. BOCK I'TO.
Metonuka opraHuzanuu U npoBeAeHUs BuaoB ucnbiTanuid ['TO. Cucrema B3aumojeicTBust B cdepe
(bu3uvYecKkoi KyJabTypbl H cropta. Bocnuranume ¢u3HYeCKMX KayecTB, oOOydarommxcs (OTIeIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BOSMOXKHOCTEH YEJIOBEKA).

Paszoen 3. Metonuka opraHu3aldyd U MPOBEIEHUS CHOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYPHO-
MacCOBBIX MEPONPUITHNA. XapaKTEepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MACCOBBIX
MeponpustTiuil. CHOpTUBHBIE COPEBHOBAHUS, NPOBOJAUMbBIE [0 OOIIENPUHATHIM IpaBuiaM. EnuHbIi
KaJeHJapHbli IaH (QU3KYIbTYPHBIX M CIOPTUBHBIX Mepomnpusatuil). OpraHusanusi CHOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. denepanbHble (ClieluanbHblE, HAlMOHAJIbHbIE) 3aKOHBI CIOPTE.
Knaccudukanust coptuBHBIX copeBHOBaHUN. HpaBcTBeHHbIe oTHOmEHHs B criopTe. Fair Play («YectHas
urpa») — KaKk OCHOBa J3THYHOro mnoBeneHusi B cnopre. Kogekc crnoptuBHoil stuku. Ilpodunaktuka
Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komexkc BAJIA. MexnyHaponHas KOHBEHIMS O OopbOe C
JOTIMHIOM B CIIOpTE.

4 O0beM yueOHOM M CHUIITUHBI

B CemecTtp
Bun yae6noit paboThl aKazieMm. 1 2 3 4
qacax
OO6mast TpyA0€MKOCTh JUCIUIUTHHBI IO 328 56 92 90 90
yueOHOMY IIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[IpaxTuueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHast padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosTenpHOE U3YUEHUE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JMCIUTUTHHEI
Bujx uTOroBOro0 KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
B acr CemecTtp
Bt yue6Ho# paboTsI p- I I Il v
Jacax

OO6mast TpyA0€MKOCTh AUCIUIUTHHBI IO 246 42 69 67,5 67,5
yueOHOMY IUIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[IpaxTnueckue 3ansatus (113) 144 24 48 48 24
CamocrositesabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 101.,4 17,85 20,85 19,35 43,35
JMCIUTUTHHEI
Bujx uTOroBOro0 KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
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3ader / IK3aMeH

5.2 lucuunMHbI 4acTH, (pOPMHUPYEMOI YYACTHUKAMHU 00pPa30BaTe/IbLHbIX OTHOLIEHHH (00s3aTe/IbHbIE
BapUATHBHbIE JMCUMILIIUHbI)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI

«BpryucJanTeIbHAS MATEMATHKA»

1 Heap AUCHMIUIMHBI — JaTh CTYJAEHTaM TEOPETUYECKHE 3HAHWS W HAYYUTh IPAKTHUYECKUM
YMEHUSM M HaBBIKAM HCIIOJIb30BAHUSI COBPEMEHHBIX MAaTEMaTHYECKHX METOJIOB pPacdyeTOB, PACUYETHBIX
HCCIEA0BaHUM, aHAIN3a, ONITUMU3ALUN MHKEHEPHBIX IPOLIECCOB ¢ MPUMEHEHUEM NIAKETa MATEMaTHYECKUX
nporpaMM MATLAB 115 pemenns mupoKoro Kpyra 3ajad BbIYMCIUTENIbHON MATEMATHKY.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00yYaIOIMIACH JOJI2KEeH:

Obnadams CIEIYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMU UX TOCTH)KCHUS:

IIK-3.1; TIK-3.2; T1K-3.3

Buame:

- BBIYUCIIUTENIbHBIC U AITOPUTMUYECKHUE ACTEKThI, HEOOXOAUMBIC JUIsI TMPUMEHEHHUS COBPEMEHHBIX
CHUCTEM KOMIIBIOTEPHON MaTeMaTHKu, B yacTHOCTH MATLAB;
- METOJIbI ¥l AJITOPUTMBI IS PEIICHUSI MHKEHEPHO-TEXHUUECKUX PACUCTHBIX 3a]1a4;

Ymemn:

- hopManM30BaTh 337]a491 BRIYUCIUTEIFHON MAaTEMATHKH;

- TPUMEHSATH TMOJYYCHHBIC 3HAHUS TPU PEHICHUU TMPAKTUUYECKHX HHKEHEPHO-TEXHUYCCKUX
pacyYeTHBIX 3a/1a4 BBHIYUCIUTEILHON MAaTEMaTUKH, C UCIIOJIH30BAHUEM COBPEMEHHBIX CHCTEM KOMITBIOTEPHOU
MaTeMaTuku, B yacTHoctH MATLAB.

Braoemy:

- METOJaMH TPUMEHEHHS COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOW MaTEeMaTHKH, B YaCTHOCTH
MATLAB;

- CHOCOOHOCTBIO TIOCTAHOBKM U PCIICHUS HWH)XCHEPHO-TEXHUYECKUX PACUETHBIX  3a1ad
BBIYUCITUTEIIFHOW MaTEeMAaTHKX ¥ HaBBIKAMH MHTEPIIPETAIIMN U TPUMEHEHUS TI0JIy9aeMbIX PE3yJIbTaTOB.

3. KpaTkoe cogep:xaHue JUCUMILIHHbBI

Beenenme. Llenu u 3agaun kypca. KpaTkuii ucropuueckuil ouepk pa3BUTHsI OTE€UECTBEHHOU U 3apyOexKHOI
BBIYMCIUTENIbHON MaTeMaTuku. OCHOBHBIE ATAlbl pa3pabOTKU U PeaTu3allii AITOPUTMOB Ha KOMIIBIOTEPAX.
Pa3nes 1. Pemmienue cucrem JimHeiHbIX ajnredpanyeckux ypapuenuii (CJIAY).
Tema 1.2. Pemenue cucrem JmHEWHbIX anreOpanyeckux ypaBHeHur (CJIAY) meronom [aycca um meTomom
MPOCTHIX UTepanuii; npumeHenue pemiareneil (solvers) MATLAB ans ux peainzanuy Ha KOMIBIOTEPAX .

e Omnpenenenre COBMECTHOCTHM U eAMHCTBEHHOCTH pemieHust CJIAY (BpluucieHue pasra

Matpuubl(rank) u onpenenurens (det) ;

e Auroputmsl pemenus CJIAY — meton ['aycca, MmeTon mpocToil utepauuu

o Pemenne CJIAY cpencrBamu MATLAB - linsolve
Tema 1.2. OOyciiOBIE€HHOCTh CHUCTEMbl JHMHEHHBIX anreOpanueckux ypaBHeHuil (CJIAY) u uwmcno
00YCIIOBJICHHOCTH.

e BpIBoj pacueTHbIX COOTHOIIEHHH ynciia oOycioBieHHocTH CIIAY

o  OyHKIMSI MATLAB JUIsl BEBIYHCIICHHSI Ynciia 00yCIIOBICHHOCTH - cond;
Paznen 2. O6padoTka pe3yabTaToB U3MepeHusi OHON BenuuHbIL. [Ipubankenue pyHKIuM ¢ OIHON 1
HECKOJIbKUMU He3aBMCHMBbIMU IepeMeHHbIMH.
Tema 2.1. MeTonpl MHTEpPHOJALMHA 3aBUCHUMOCTEH C OJIHOM HE3aBUCHMOM IEPEMEHHOM W NPHUMEHEHHUE
pemareneii (solvers) MATLAB nis ux peanuzanuu.Ha KOMIIBIOTEPAX

o [locranoBka 3a1auu UHTEPHOJSLIH, KOHEYHbIE U Pa3/ICIEHHbIE PA3HOCTH ;

o [lomunomsl Jlarpanxka u MHOrowIeHsl HproToHa

e OneHka NorpenHoCTH HHTEPIOISIMOHHBIX (GOpPMYIT

o Hcnonbs3oBanue ¢pynkunit MATLAB;
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Tema 2.2. Meroapl anmpoKCUMalUM JUHEWHBIX M HEIMHEWHbIX (QYHKIMM € OJHOW HE3aBUCHUMOI
nepeMeHHoM 1 npumeHenue pemareneil (solvers) MATLAB s ux peanuzanuu Ha KOMIIbIOTEpaXx.
e lcnonwszoBanue wmeroga HauMmenblimx kBaapatoB (MHK) nns  pemenus 3amaum
anmnpoKCUMALUU;
o [lonbop xo3pduinmento annpoxkcumupyromux ¢ynkuuii nmo MHK npu nocrpoenun
MOJIMHOMHAJIBHOM 3aBUCUMOCTH C UCNOJIb30BaHUEM periarenss MATLAB- polyfit,
o Bepluncnenue 3HaueHUs OJMHOMA C UCIIOJIB30BaHUEM penlaTeiiss MATLAB - polyval
e Onmnpenenenne kod¢pdunreHToB annpokcumupyromux Qynkuuid no MHK npu nocrpoenun
3aBUCHUMOCTEHN MPOU3BOJIbHBIX (DYHKIUH C HCIOIb30BaHUEM periarens MATLAB- Isqcurvefit,
Paspen 3. BpluumcieHue HUHTErpajoB ¢ OAHOW HE3aBUCHMMOH IlepeMEHHOH W INpPHUMEHeHHe
KBA/IPaTYPHBIX (pOpMYJI JIsl YMCJAEHHOTO0 MHTErPUPOBAHUS.
Tema 3.1. MeToas! IpsIMOYTIOJIBHUKOB JUIsSl BBIYMCIIEHUS OPEICTICHHBIX HHTErPAJIOB U UX ITOTPEITHOCTH
o [locraHoBka 3adauu, BBIBOJI pacueTHBIX cooTHouleHuH. CpaBHEHHE METOJOB ‘BIepen’,
‘Hazan’, ‘mo cpeaHemy’, rpaduuecKast HUTFOCTPALIHS;
e Hcnonbs3oBanue ¢pynkuuit MATLAB - sum, mean;
Tema 3.2. Meron Tpamenmii Jjis BBIYMCIEHHUS OIPEACICHHBIX HMHTETPAIOB M INPUMEHEHHE peraTetst
(solvers) MATLAB s ero peajinzanuy Ha KOMIObIOTEPax
o BriBoa pacuetnbix cooTHomenuit Mcnonp3oBanue pemarens MATLAB - trapz;
Tema 3.3. Merox CumriicoHa Uisi BBIYMCICHHSI ONPEIECIEHHBIX HHTErPAjJOB W NPUMEHEHHUE pelaTess
(solvers) MATLAB s ero peajivzanuy Ha KOMIObIOTEPax
o Hcnonp3oBaHue HHTEPHOJSIMMOHHOIO MHOTOWIEHAa BTOPOrO NOpsAAKA JUIsl BBIYUCICHUS
MHTErpayia. BeIBOJ pacueTHBIX COOTHOIIEHUH.
o Hcnonbs3oBanue pematens MATLAB - quad.
Pa3nes 4. PenieHue HeJlMHeiiHBIX YPABHEHM I YMCI€HHBIMU METOIAMM.
Tema 4.1. Meroxn neneHusi OTpe3ka IOMNOJAM JJIsi PEIICHUsS HEJIMHEHHOro YpaBHEHHUS M IPUMEHEHHUE
pemarens (solvers) MATLAB nnst ero peanuzanuy Ha KOMITbIOTEpax
e BrIBox pacueTHbIX COOTHOWIEHNH .[IOCTOMHCTBA U HETOCTATKHA METOAA
o Hcnonbs3oBanue pemarenss MATLAB- fzero
Tema 4.2. Metoa KacarteiabHbIX M METOJ CEKYILUX JJIsl PELICHUs HEIMHEWHOTO ypaBHEHHS M INpUMEHEHHUE
pemarens (solvers) MATLAB nnst ero peanuzauuy Ha KOMITbIOTEpax
e BpIBOJ pacyeTHBIX COOTHOLIECHUH .JIOCTOMHCTBA M HEIOCTATKU METO/Ia,;
e Hcnonbs3oBanue pematenss MATLAB - fzero
Tema 4.3. Meroa npocTbix urepauuii u Mmetoj BercreliHa uid pelieHus HETMHEHHOro ypaBHEHUS U
npumenenue pemarens (solvers) MATLAB s ero peanusaiuy Ha KOMIbIOTEpax
e BpIBOJ pacyeTHBIX COOTHOLIECHHH .J[OCTOMHCTBA M HETOCTATKU METO/I,;
e Hcnonws3oBanue pematenss MATLAB - fzero
Paspnen S. Pemrenune cucreM HeJIMHEHHBIX YPABHEHU YMCJICEHHBIMU METOAAMU.
Tewma 5.1. Meton Hetotona-Padcona u npumenenue pematens (solvers) MATLAB st ero peanuszauuu Ha
KOMIIbIOTEpax
o BbIBOJ pacUeTHBIX COOTHOILIECHMIA;
e Hcnonws3oBanue Gpyukiuit fsolve
Tewma 5.2. Meton npocThix utepauuii u npuMmenenue pemarens (solvers) MATLAB nans ero peanuzanuu Ha
KOMIIBIOTEpAX.
o BbIBOJ pacUeTHBIX COOTHOILIECHMIA;
o Hcnonws3zoBanue ¢pynkunit MATLAB
Pa3nes 6. Pemienue 3a1a4 0OTHOMEPHOM ONTHMHM3ALHMHU YHCIAECHHBIMUA METOJAMH.
Tema 6.1. Meroapl ogHOMEpHON ONTUMH3aUUU W NpuMeHeHue pemareneit (solvers) MATLAB s ux
peanu3anuy Ha KOMIBIOTEpax.
e ANTOpUTMBI METOJIOB: JEJIEHUS OTpEe3Ka IOIojaM, JEJIEHU Ha TPU PaBHbIE YACTH, 30JI0TOTO
CeueHus U ¢ npuMeHeHuem uucen ®ubonayuu, peanusanus ux B cpeae MATLAB.
e Hcnonbs3oBanue ¢pynkuuii fminbnd; cpaBHeHHE METOI0B
Pa3nes 7. Pemienue 3a1a4 MHOrOMEPHOM ONTUMHU3ALMH YHCICHHBIMH METOAAMH
Tema 7.1 Metonpl MHOrOMEpPHOW ONTUMHU3aLUU U NpuMeHeHue pemareneit (solvers) MATLAB mns ux
peanu3anuy Ha KOMIIBIOTEPax.
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o Pemenue 3anau nauHeiHoro nporpammupoBanus (JII1) u HenuHeldHOro mporpaMmMupoBaHUS
(HJIIT) ¢ orpannyenusimu 1-ro u 2-ro poja;

e AJITOpUTMBI HYJIEBOTO U NEPBOro MOpsiaKa. besrpagueHTHble U TpaAMeHTHBIE METOAbI IOUCKA
skcTpemyma. Meroawl ciydaiiHoro noucka. Meroasl Hennmepa-Muna, Xyka-/[xuBca u
mTpadHbIX QYHKIUIE. AITOPUTMBI UX peau3anus

o Hcnonws3oBanue pemareneit fminsearch, linprog, fmincon;

Tema 7.2. MeToibl anmpOKCHMAaLMU IPOU3BOJIbHOW (YHKIIMM C MHOTHMHU HE3aBUCUMBIMU TEPEMEHHBIMU U
npuMeHeHue pemarenei (solvers) MATLAB i ux peanusanuu Ha KOMIIbIOTEpax.

e Pemenue 3amau anmpokcuManuu — MeToJ0M  HaumMmeHbmmx — kBaapatoB  (MHK) ¢
OTPaHUYEHUSIMHU 1-r0 U 2-10 poJa;

e lcnonp3oBanue pemareneit fminsearch, fmincon.

Paspnen 8. Pemrenne nud¢epeHunanbHbIX ypaBHEHUH YU CJICHHBIME METOAAMMU.
Tema 8.1 Metonpl peuieHusi CUCTEM OOBIKHOBEHHBIX IU((epeHLHaIbHbIX YpaBHEHHUH U MPUMEHEHUE
pemareneii (solvers) MATLAB nis ux peanuzanuu Ha KOMIbIOTEPaAX.

o [locranoBka 3anaun Komu. Meroa Diinepa, meton Pynre-Kyrra; OrieHka norpeiHocTu.

o XKectkue cucremsl audp¢depeHIHATbHBIX YpaBHEHUNW W NPUMEHEHHE SBHBIX M HESIBHBIX
YHUCJIEHHBIX METOJIOB JIJISl UX PELICHUs

e Pemenne «kpaeBoit 3amaumy». MeTo1 KOHEUHBIX PAa3HOCTEH, METOl « MpHUcTpenkny. OmeHka
MOTPEIIHOCTH

o Hcnonws3oBanue pemareneit ode 45,0de 23

Tema 8.2 Meroabl pemieHuss cucTeM Au(QepeHUraTbHbIX YpPaBHEHUN B YAaCTHBIX MPOU3BOJHBIX U
npuMmeHenue pemarenei (solvers) MATLAB st ux peanuzanuu Ha KOMIBIOTEPAX.

o [locraHoBka 3ajmaun penieHUs ypaBHEHHs] MapaOOJIMYECKOro THUIA Ha IpUMeEpe 3aJayu
TEIJIONPOBOJHOCTH U 33JaHHE HAYAJIbHBIX U TPAHUYHBIX YCIOBHM.

e SIBHbBIE U HESIBHBIA METO]I CETOK JUIsl perieHns. OleHKa NOrpeHOCTH

o Hcnonbs3oBanue Bo3moxxHocteilt MATLAB nns pewmenus quddepeHunanbHbIX YpaBHEHHH C
YaCTHBIMU MPOU3BOAHBIMU

3akJ/nloueHue. 3aKIIOUUTENbHAS YacTh 10 TIOIBEICHUIO UTOTOB Kypca.

4 O0beM yueOHOM TMCUMILTUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan, | Actp
3E
4. M.
O01mas Tpya10eMKOCTh JUCHMIJIMHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[TpaxTueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesbHasi paboTa 1,67 60 45
KoHnTtakTHas camocrosiTenbHas paboTta 0,4 0,3
1,67
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 596 | 44,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOMH

AHHOTANUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«MarepuajioBeieHe IJIS IHEPro- U pecypcocheperarimx npoueccoB»

1. Heab AUCHUNIMHBI — MPUOOPETEHNE CTYICHTAMH 3HAHUM, HEOOXOJUMBIX ISl CAMOCTOSATEILHOTO
penieHust BOIPOCOB, CBSI3aHHBIX C BHIOOPOM MaTE€pPHAIOB JIJIs 000PYI0BAHUS U KOHCTPYKITUN XHMHUKO-
TEXHOJOTMYECKHUX MPOLIECCOB C YYETOM YCIOBUM SKCILTyaTallMH, & TAKAKE SKOHOMUYECKHX U IKOJIOTHYECKUX
(hakTopoB.
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2. B pe3yabTaTe u3y4eHUus1 JUCHUILIMHBI 00yYaIOLIUICHA JOJI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:

VK-2.2; VK-2.4; YK-2.10; TIK-1.4; TIK-1.5; IIK-1.6; [1K-7.2; I[1K-7.3.

3uamo:

- Knaccu(uKaluio, CTpyKTypy, COCTaB U CBOICTBA MaTepHaioB, UCIIOJIb3yEMbIX, B YACTHOCTH, B
TEXHOJIOTHUSX 3aIUThI OT KOPPO3HH;

- MApKUPOBKY MaTE€pHaJIOB IO POCCUNCKUM U MEXTYHAPOIHBIM CTaHIapTaM, UCIOIb3yEMbIX, B YACTHOCTH,
B TEXHOJIOTUSIX 3alllUTHI OT KOPPO3HH;

- IPUHIUIBI U METO/IbI 3aLUTHI OT KOPPO3UU;

- OCHOBHbIE€ KOHCTPYKIIMOHHbIE U (PYHKIIMOHAJIbHbIE MaTE€PHAJIbI, IPUMEHSIEMbIE B XUMUYECKOIN TEXHOJOTUU
1 XUMHUYECKOM anmnapaToCTPOCHUU.

Ymemo:

- AaHAJTM3UPOBATh (PU3UKO-XMMHUUECKHE U MEXaHUYECKHE CBOMCTBA MAaTEPHAIIOB, UX KOPPO3HOHHYIO
CTOMKOCTb U TEXHOJIOTUYHOCTB;

- paMOHANIBHO NMOA0OPaTh KOHCTPYKIIMOHHBIN MaTeprall Uil XMMHKO-TEXHOJIOTHYECKOI0 Ipolecca
(peakropa, annapara, MalllliHbI) C Y4ETOM METOJIOB 3aIUTHI OT BO3MOKHOT'O BO3JAECUCTBHSI TEXHOJIOTHUYECKON
Cpelbl Ha KOHKPETHbIE KOHCTPYKIIMOHHBIE MaTepUalbl.
Braoemy:

- IPOCTENIIUMU OTIEPALMSAMU ONPEACIICHUS CBOMCTB MATEPUAJIOB.

3. Kpartkoe cogep:xaHue IUCHHILTAHBI

Pa3nen 1. @u3uko-xuMnyeckne 0CHOBbI MATEPHAJIOBeICHUSI

OcHOBHbIE TIOHSATHUS O CTPOEHUH, CTPYKTYPE U CBOMCTBAX MaTepHasioB. MeToAbl U3y4eHUs! CTPYKTYPHI U
CBOMCTB MaTepHaJiOB.

Crpoenue matepuanoB. OCHOBHbIE THIIBI KPUCTAJUIMYECKUX perieTok. Kiaccudukanus KpucTamioB o
TUIIaM CBSI3U. AHU30TPOIUS CBOMCTB KpucTamioB. CTpoeHUe peanbHbIX KpUCTAIIOB. [leekThl peanbHbIX
KpUCTAJIJIOB M UX BJIMSHUE HA CBOWCTBA METAJJIOB U cIiaBoB. CBolicTBa Aucinokanuil. Kpucramm3zanus
MeTaJlyIoB U ciiaBoB. CamMoIpou3BoJibHAs KpucTauin3anus. Hecamonpoun3BosibHasi KpUCTaNIU3ALIHSL.
Amop¢dubie maTepuansl. HanomaTtepuanbl. AioTponuyeckue npespanieHus MetamuioB. CTpyKTypa
HEMeTAININYeCKUX MaTepraioB. CTpoeHHE MOJIUMEPOB, CTEKIIA, KEPAMUKH.

CroiictBa Matepuanos. [lokazarenu coiicTB. Kinaccuduxarus cBoiicts. Mexanundeckue, pusndeckue,
XUMHUYECKUE, IKCIUTYaTallHOHHbIE U TEXHOJIOTHYECKUE CBOICTBa MaTtepuasioB. [loka3aTenn MexaHHnYecKuX
CBOMCTB, OIIpEIeNIsIeMble IIPY CTATUUECKUX MCIBITAHUSIX HA pacTsHKeHUe U U3rud. MeToipl onpeeneHus
TBepAOCcTU MaTepuanoB. [loka3zaTenu MexaHMUECKUX CBOMCTB, ONpeesieMble IPU  JUHAMHYECKUX U
LHUKINYECKUX UCIIBITAHUSX.

OU3NKO-XUMHUYECKNE OCHOBBI MaTEPUAIOBEACHHUS.

OCHOBBI TEOpUH CIIABOB. J{narpaMMbl COCTOSIHUS CIUIaBOB. TepMUHBI U onpeesieHus. JluarpaMmbl —
«COCTaB-CBOMCTBO». Pa30BbIi COCTAB CIJIABOB. 3aBUCUMOCTh MEK/y CBOMCTBaAMHU CILJIaBOB U TUIIOM
nuarpammsl coctosinus. [lpasuno H.C. Kypuakosa.

Paszpen 2. Meranimmyeckue MaTepHabl

XKeneso u crnassl Ha ero ocHoBe. Ctanu 1 uyryHsl. JKenezoyriepoaucteie ciiaBbl. CTPYKTYpHI CILIaBOB
&Kee30-yriepol. JluarpaMMbl COCTOSIHUS JKene30-1eMeHTUT. KoMIoHeHThI, pa3bl U CTPYKTYpHbBIE
COCTaBJISAIOLIME CTAJIEH U OEJIbIX YYT'YHOB.

KoHcTpyKiimoHHbIe METAIIIMUECKHE MaTepHalibl. YTIEPOUCTbIE U JIernpoBaHHble cTanu. Kinaccuduxkanus
CTaJieH, onpe/ieJieHUe MOHATUS KauecTBa cTajiu (TpeboBaHMs K KauecTBY). BiusiHue yrieposaa u
MIOCTOSIHHBIX (TEXHOJIOTUYECKUX) IPUMECEN Ha KaueCTBO CTaJld, METO/Ibl YIYUIIEHHs Ka4eCTBa CTaIN
(ToBBIIIEHHE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BiusiHMe Jerupyromux 31€MEHTOB Ha CBOMCTBA CTaJIH.
Koncrpykuuonnsie ctanu. MHcTpymeHnTanbable cTanu. Kinaccudukanus yriaepoaucTbiX U JETHPOBAHHBIX
ctaneli. Mapkuposka ctanieit UyryHsl u TBep/ible ciuiaBbl. CBOMCTBA M Ha3HaUYeHUe yyryHa. [Iporecc
rpadutnzanuu. YyryHsl cepble, Oenble, KOBKUE, BBICOKOIIPOYHBIE, UX CBOWCTBA, 001aCcTh IPUMEHEHHUS,
MapKUpOBKa.

Tepmuueckas 06paboTka. Teopus u mpakTUKa TEPMUYECKON U XUMUKO-TEPMHUUYECKON 00pabOTKN METalIOB
u cruiaBoB. [Ipupona, MexaHu3M U ycaoBUS IPOTEKaHUs CTPYKTYPHBIX NpeBpallieHuid B ctanu. Busl
TepMuueckoit 00padoTku ctanu: oTkur I u Il poga, noyHeIi 1 HENOTHBINA OTXKUT, HOPMaJIU3aLUs, 3aKaJKa,
OTITYCK. 3aKaJIMBa€MOCTh U MIPOKAIMBAEMOCTh cTajell. BiusHue TepMmuyeckoit 00paboTku Ha
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MEXaHUYECKHE CBOMCTBA CcTaH. DU3HYECKHE OCHOBBI XUMUKO-TEpMHUUECKO 00padoTku. Auddysnonnoe
HaCBII[EHUE MTOBEPXHOCTH CTAJIN HEMeTaulaMU. Bujibl U ciocoObl ieMeHTauu. A30THPOBAHUE CTaJlu.
Hudody3nonnas Meramunzanus. oHHass XUMUKO-TepMHUUYecKas 00paboTka.

HBCTHBIC MCTaJJIBI U CIIJIaBbl HA UX OCHOBC. O61ua51 XapaKTCPUCTUKA U KHaCCI/I(i)I/IKaI_[I/ISI
MCIHBIX CIIJIaBOB. .HaTYHI/I, 6p0H3]'::I, MCIHO-HHUKCJICBBIC CIIJIaBBbI. O61ua$[ XapaKTCPUCTUKA
AJIIOMHHHUECBBIX CIIJIaBOB. I[e(i)OpMI/IpyeMBIC AJIIOMHUHHUCBLIC CIIJIaBBbI, JINTCHUHBIC
AJIIOMHMHHUCBBIC CIIJIaBBbI. 06]]_[351 XapaKTCPUCTUKA MATHUCBLIX CIIJIIABOB. I[e(i)OpMI/IpyCMBIG
MarLMeBbie cIiaBbl. JIMTeHHBIE MarHueBble CIJIaBbl. TWTAH M CIJIaBbl HA OCHOBE THUTaHA.
Bnusiaue JCTUPYOHIHUX JJICMCHTOB Ha CTPYKTYpPY H CBOMCTBA THUTAHOBBIX CIIJIAaBOB.

bepuinnuii u crutaBsl Ha €ro OCHOBE. TYroIuiaBKMe METaJUIbl U CIUIABBI HA UX OCHOBE.

Paspnen 3. OcHoBBI KOPPO3MHU MeTAJLI0B. [IpMHIMIIBI 1 METOABI 32A1UMTHI OT KOPPO3HH.

OcHOBHbBIE IPUYUHBI KOPPO3UU MeTaII0B. KOoppo3us MeTanioB B yCIOBUSX TEXHOJIOTHYECKUX CPEL
XUMHUYECKUX MPOU3BOACTB. [IpHHIMIIBI U METOBI 3aLUTHI OT KOppo3uu. Koppo3noHHoCTOMKHE
MeTaJJInYeCKhe U HEMETaNIMYecKie MaTepralibl. MeTo bl 3aIlUThl MALIUH U alapaToB XUMHUYECKUX
IIPOU3BOJICTB OT KOPPO3UHU.

Pa3nen 4. HemeTaninmueckue MaTepuaJibl

Martepuanbl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeiuHeHn. CTpoeHHEe 1 CBOMCTBA MOJIMMEPOB.
TepMmopeakTHUBHBIE U TEPMOIUIACTUYHbIE oaMephl. CTpoeHue u cBoiicTBa miactMace. OCHOBHbIE
Pa3HOBUHOCTH MPOMBILIUIEHHBIX OJUMEPOB U IUTacTMacc. ['7a30HanoIHEHHbIE MJ1aCTMACCHI.

Oco0eHHOCTH CTPOEHUS], CBOMCTBA PE3UHOBBIX MaTepuaaoB. Pe3uHsbl oO11iero Ha3HaueHus1, ClieliiaJbHbIe
pe3UHBbI U 00JaCTH UX MPUMEHEHHUSI.

Jlakokpacounsie matepuainsl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TpyHTOBKa, IITIATICBKA.
Kepamuueckue marepuaiibl. KOHCTpYKIIMOHHAS, MHCTPYMEHTAJIbHAS W TEXHUYECKasl KepaMHuKa.
Heopraanueckoe crexno. Knaccuduxaiys cTekos1 o Ha3HauYECHUIO U 001acTi mpuMeHeHuss. CUTaILIbI.
I'padut. Acbect. CBoiicTBa 1 00JaCTH TPUMEHEHUS.

CMma3ouHble Macia, IIacTUYECKUEe CMa3K|, TBEPJIble CMa30yHble MaTepuaibl. CMa304HO-0XJIaX 1aol1e
KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHbIE MaT€pUAJIBI.

AHTUOPUKIIMOHHBIE METAJUTMYECKHUE U HEMETAJUIMYECKUE MaTepralbl.

Komno3zunmonnsie marepuans! (KM). Ob1ias xapakreprcTika KOMIO3UIIMOHHBIX MaTepuanoB. JucnepcHo-
ynpodeHHbie KM, cinoucteie KM, BosiokHucThIe KM. KOMIO3UIIMOHHBIE MaTepUalIbl HA METAINTMYECKON 1
HeMeTanieckoil ocHoBe. CAIl (crieueHHbIEe aTtOMUHUEBBIE TOPOIIKH ). APMUPOBAHHbIE TIOJMMEPHBIE
Matepuaisl. Kepamuueckre KOMIIO3UIIMOHHBIE MaTepUaIIbl. YTIIEPOIHbIE KOMIIO3UIIMOHHBIE MaTepUAIbI.
Pa3nes 5. JxoHOMHU4YecKH 000CHOBaHHBII BHIOOP MaTepHAaJIOB.

Bb160p KOHCTPYKLIMOHHBIX MaTepuaioB Uil KOHKPETHOIO TEXHOJIOTMYECKOoro mporecca. Kputepuu u
QITOPUTM BBIOOpAa KOHCTPYKIMOHHBIX MAaT€pUaloB. OKOJOTMYECKME U SKOHOMHUYECKHE aCHEKThI
MaTepUaJIOBEICHUS U 3alIUThl MAaTEpUAJIOB OT KOPPO3HUHU.

4. O0beM yueOHOM THCUMTIHHBI

O0beM TUCIUTUTHHBI
Buner yue6HOM paboThI
3E Akaz.u. Actp.u.

OO0u1asi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 6 216 162
KonTrakTHasi padoTa - ayIMTOPHBIE 3aHATHS: 2,7 96 72
Jlexmmm (JIek) 0,9 32 24
[TpaxTnueckue 3anstus (113) 0,9 32 24
Jlaboparopusie pabots! (JIP) 0,9 32 24
CamocrositesbHas padora (CP): 2,3 84 63
KonTakTHas camocTosTenpHas paboTa 23 - -

CaMOCTOSITETbHOE N3YYEHUE Pa3/IeiOB AUCHUILIMHBI ’ 84 63
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Bujx uToroBoro KOHTpoOJIA:

JK3aMeH 36 27

KoHTakTHas paboTa — MpoMeKyTOYHAsI ATTECTAaIHs 1 0,4 0,3

[TonroroBka K sK3amMeHy 35,6 26,7
By MTOroBOro KOHTPOJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«JIabopaTopHbBIN NPAKTUKYM [0 OPraHUYeCcKOM XUMUMN»

1 Heap AUCHUNIMHBI — TPUHOOpPETEHHWE CTYACHTAMH OCHOBHBIX 3HAHUW W HABBIKOB JUISI
OCYIIIECTBJICHUSI CUHTE3a OPraHUYECKUX BEIICCTB.
2 B pe3yabTaTe u3y4yeHus JUCHUNIHMHBI 00YYAIONIUIICA T0JI2KEH
Obnadams cneayrOINIMMU KOMIIETCHIMSIMU U WHIuKatopamu ux aoctmwkenus: VK-1.1; YK-1.4; VK-
L.5.
3nams:
—TEXHUKY 0€30TIaCHOCTH B J1a0OpaTOPUU OPraHUYECKON XUMUH;
—IPUHIUIIB 0€30TIaCHOTO OOpaIICHHS C OPraHMYECKUMU COCAMHEHUSIMU,
—METO/IbI ¥ BUJIBI XpoMaTorpaduu JIsl OTPECIICHHS COCTaBa PEaKIIMOHHOM CMECH;
—TEOPETHUYECKUE OCHOBBI CITOCOOOB BBIJICIICHHS, OUYMCTKU U UACHTU(UKAIIUN OPTraHUYECKUX BEIIECTB;
—IKCIIEPUMEHTAJIbHBIE METOJbl MPOBEICHUSI OPTAHMYECKUX PEAKIUM, MPOTEKAIONMIUX MO Pa3TuIHBIM
MEXaHU3MaM;
—OCHOBHBIE OOIINE METOJIUKHU B3aUMHOM TpaHC(hOpMAaIMU KJIACCOB OPTaHUYECKUX COCAMHEHUH.
Ymemo:
—IMPUMEHSATh TEOPETUUYECKUE 3HAHMS W IKCIECPUMEHTAIBHBIC METOJIbI MCCIICIOBAHUS OPraHUYeCKOu
XUMUH TIPU PeIIeHUH MpodhecCHOHATBHBIX 3a/1a4;
—chopmynupoBath mpobseMy u 00OCHOBATH BBHIOOP MPUOOPOB U IKCHEPUMEHTAIHHBIX METOOB
WCCTIe0BaHMs, TOCTABUTD 1€ U 33J]a9i K HAMETUTH IYTH UX JIOCTHKEHUS;
—CHHTE3UPOBATh COCIMHEHUSI 110 TIPEAJIOKEHHON METOIUKE;
—IPOBECTHU BBIJCIICHUE U OYUCTKY CHHTE3MPOBAHHBIX BEIIECCTB HA OCHOBE TEOPETHUECKUX 3HAHUU IO
OpraHUYECKOU XHUMUU;
—BBIOMPATh PAIIMOHATBHBIN CIIOCOO BBIICTICHUS U OYUCTKH OPTraHUYECKOTO COCAMHEHHUS;
—MPEeACTABIATH JaHHBIEC TA0OPATOPHOTO UCCIEIOBAHUS B BHIE IPAMOTHO 0(OPMIICHHBIX METOTUK;
—IPOBOJIUTH aHAJIN3 U KPUTHYECKU OLICHUBATH MOJYYEHHBIE SKCTIEPUMEHTAIBHBIC JaHHBIE, 00001I1aTh
1 JieaTh 000CHOBaHHBIEC BHIBOIBI HA 0a3e MPOBEAEHHBIX ONIBITOB;
—BbIOpaTh COCO0 MACHTHU(PHUKAIUU OPTAHUYECKOTO COEANHEHUS.
Braoemy:
—KOMIUIEKCOM COBPEMEHHBIX SKCIEPUMEHTAIBHBIX METOJIOB OPraHWYECKOW XUMHH IS PEIICHUS
KOHKPETHBIX UCCIIEIOBATEILCKHUX 3a/1a4;
—IKCIIEPUMEHTAIbHBIMA METOJaMH TTPOBEICHHS OPraHNYECKUX CUHTE30B.
—OCHOBHBIMHU METOJIaMH HJICHTU(PUKAIINH OPTAHUYECKUX COCAMHEHUN
—TpueMaMu 00paOOTKU U BBIJCICHHUS CHHTE3UPOBAHHBIX BEIICCTB;
3HAHUSIMH OCHOBHBIX 3aKOHOB OPTraHWYECKOW XUMHUM MJIA COJEPKATCIbHOW HMHTEPIpPETAIuU
MOJTYYCHHBIX YKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Pazoen 1. «llpasuna u memoowr pabomul 6 1a60pamopuu OPeaAHULECKOU XUMULY

1.1  IlpaBuna 6e3omacHoil paboThl B 1a00pPaTOPUU OPraHUYECKON XUMUU

besonacHble nmpuemsl 1 paBuiia paboThl B JIa0OPATOPUN OPraHUYECKON XUMUMU.

1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU

O6mme w™eronsl paboThl B JjabopaTopuu opraHudeckoidl xumuu. HarpeBanme. OxiaxiacHue.
[IepememuBanmue.

1.3  JlabGoparopnas nocyaa, 00opymaoBaHue U IpUOOPHI
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ITocyna, Hanbonee yacto mpuMeHsiemas B iaboparopuu. [Ipubops! A onpeneneHus TeMIepaTypsl
wiasnenus. Becel. Tepmomerp. Potopnslit ucnaputens. Pedpakromerp.

Pazoen 2. «Memoowl uoenmuguxayuu, ouucmru u 8bl0eeHUs OPSAHUYECKUX COCOUHEHULLY

1.1 Xpomarorpadus

WNnentuduxanus opraHuyecKux BEUIECTB MOCPEICTBOM pa3iaudHbIX BuI0B xpomatorpaduu (TCX,
xpomatorpaduss Ha Oymare, wuoHooOMeHHas xpomatorpadus, BDXKX). Ilpumenenne TCX ans
UJCHTUPUKAIIMN OPraHUYEeCKUX COEAMHEHUH. ANCOpOEHTHI M AIIOEHThI, ucnois3yembie B TCX. Bpibop
amoenTa. O6Hapyxenue BeuiectB. OOHapyxeHue BeuiecTB. Koadpduuuent ynepxxkuanus. Koapopuiment
pacnpenenenus. Paborta ¢ kanuwuispami.

1.2 Meto1bl OUMCTKH KUAKUX BeliecTB. [Ieperonka

OKcTpakuus, Ui U3BJIEYEHMs (BBIACJICHUS) OPraHMYECKOIrO BEIIEeCTBAa W3 BOJABI. DKCTpPAKLUS C
ITIOMOIIIBIO JEJIUTEILHON BOPOHKHU. BBICymMBaHME 3KCTPAkTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakmonHa, BakyymMHasi, IEperoHKa ¢ mapom, Ipu aTMocepHOM JaBJICHUH). BrIcylnBanue >KHIKOCTEH.
Ocymurenu. OmnpeneneHue TeMmIepaTtypbl KumeHuss M KodpduuueHnta npenomieHus. DpakinuoHHas
neperonka. Pabora ¢ punbrpoBanpHOit Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

Metonpl OuuMCTKHM TBEpAbIX BemlecTB. Bosronka (cybomumanus).  Temmeparypa BO3TOHKU H
TeMmIepaTypa IUIaBI€HHs, BO3roHswomierocs BemectBa. Ilpubop i Bo3roHku. IlepeocaxkneHue.
Ilepexpucrammuzanus. Otanel nepekpuctaummzanuu. [lonbop pactBopurens. HacwlleHHBIH pacTBOp.
l'opsiuee ¢unbTpoBanue, BakyyMHas ¢uiabTpauusa. OnpeneneHue TemrepaTypsl IuiaBieHus. Temmeparypa
IJIaBJICHUS CMEIIaHHOW ITPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeOunenuii»

3.1 CunTesbt

[lenu u 3a1aum SKCIIEPUMEHTA B OPraHUYEeCKOM CHHTe3€e. TeopeTnueckue OCHOBBI npoiecca. Beidop
ycinoBui peakuuu. Pacuer cuHTeza. OOmue mnpaBuia MOATOTOBKM M IPOBEICHHS CHUHTE3a. TexHHKa
6e3omacHoct. [lpubop nns npoeaenust cunresa. [IpoBenenue ombiTa. KOHTpOdb 3a XOJOM pEaKIMH.
Boigenenue, ounmcrtka W aHanu3 npoAykra. CHHTE3bl BELIECTB pa3JIMYHBIX KJIAacCOB OPraHMYECKUX
coequHeHui. [IpoBeneHne 3KCrepuMeHTaIbHbIX METOJIOB UCCIETIOBAHUS PEAKIUN.

[IpoBenenue peakuuii, TPOTEKAONMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HyKJIEO(UIBHOTO MPUCOEAMHEHUS] — CHUHTE3 CJIOKHBIX 3(UpOB KapOOHOBBIX KHCIOT, aMHJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPIKAIIUX alIbJIETUI0B U KETOHOB;

- 3JEKTPO(UIBLHOTO 3aMEIlEHUsI B apOMaTHUYECKOM psly — peakluyd HUTPOBaHUS, OPOMHpOBAHMUS,
Cy1b(pUPOBAHUS;

- peakuui TMa30TUPOBAHUS U A30COUETaAHUS;

- peakIuii oKucaeHus (CUHTE3 aleToHa, 1,4-0eH30XuHOHA, OCEH30MHOM KUCIOTHI) U BOCCTAHOBIICHUSI.

4 O0beM yueOHOI 11 CHUIIUHBI.

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
Y. 4.

O01mas Tpya0eMKOCTb JUCHMUIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlekuuun - - -
[TpaxTuueckue 3anstus (113) - -
Jlaboparopusie paboTs! (JIP) 0,89 32 24
CamocrosiTeJibHas paboTa 1,11 40 30
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KonTakTHas camocTosTenpHas padoTa

0,2 0,15
(AmmK uz VII ons 3au / 3au4 c oy.) 1171
CamMocTosATenpHOE N3YUCHHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 308 | 2085
8UObL CAMOCOAMENILHOU pabomvl) ’ ’
Bua nTOroBoro KOHTpOJIsi: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpoekTHpOBaHHUE MPOLECCOB U ANMAPATOB XUMHYECKOH TEXHOJIOT MM

1. Heap (MCHUNIMHBI - CYIIECTBEHHO PaCIIMPUTh, CHCTEMAaTU3UPOBATh U UCIIOJIb30BATh HA ITPAKTHKE
3HAHUM OCHOB TMJIPABIMYECKUX, TEIJIOBBIX M MACCOOOMEHHBIX IMPOLIECCOB XUMHUYECKOW TEXHOJIOTHH,
MO3BOJISIFOIIMX BBIMTYCKHUKAM OCYILIECTBJISTh HAy4YHO- HCCIEOBATEIbCKYIO U MPAKTHYECKYI0 paldoTy Ha
MPeANPUATHSIX.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Ob6nanath ciaenyOIUMH YHUBEPCATIbHBIMU KOMIIETEHIUSAMU U UHIUKaTOPaMU UX JOCTUKEHHUS:

YK-2 - VK-2.1; YK-2.2; VK-2.3; YK-2.5; VK-2.6; YK-2.7; VK-2.8; YK-2.10.
YK-4 - VK-4.2.

O6naaath ciaenyromUMHI NPpoPEeCCUOHATbHBIMUA KOMIETEHIUSIMUA U UHAUKATOPAMU UX JTOCTHKEHUS:
IK-1 - TIK-1.1.
3names::

- METObl pacyeTa TeIIo- U MacCOOOMEHHBIX alIapaToB;
- OCHOBHbI€ IPUHIIUIIBI OPraHU3aliy IPOLECCOB XMMHUUECKON TEXHOJIOTUH;
- TUIIOBBIE MPOLIECCHl XUMUYECKON TEXHOJIOTMH, COOTBETCTBYIOLIME allllapaThl U METO/IbI UX PACUETa;
- METOJIbI COCTABJICHHS TEXHOJIOTHYECKUX CXEM C HAHECEHHEM BCEX allaparosB.
Ymemns:

- COCTaBJISITh MaTE€PUAIIbHBIE U TEIJIOBBIE OaJIaHCHI JUIsI CHCTEM I'a3-KUKOCTb;

- paccuMTHIBaTh MMapaMeTPhl TEIJIO- 1 MAaCCOOOMEHHOTO 000PYAOBAHUS U HACOCOB;

- oAOUpaTh CTaHAAPTHOE 000PYAOBAHUE, UCTIOIB3YEMOE B XMMHUUECKON IPOMBILLIIIEHHOCTH.
Bnaoemp
- METOJ0JIOTHEN pacueTa OCHOBHBIX IapaMeTPOB I'MIPOMEXaHUUECKUX, TEIJIOBBIX U MACCOOOMEHHBIX
IIPOLIECCOB;
- OCHOBaMH MPaBUIBHOIO M0100pa TEIJI0O U MaCCOOOMEHHOT0 000PyI0BaHNUS;

- METOJIaMU COCTaBJICHUS TEXHOJOTMYECKHMX CXeM U Trpapuueckoro H300paXeHHUs OCHOBHOTO
000pyI0BaHUS.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI.

Beenenne. ®u3nKo-XMMHUECKHE OCHOBBI M 0COOEHHOCTH YCIOBUH NMPOBEACHUS MTPOLIEcca pa3IeeHUs
KUJKUX TOMOT€HHBIX cMecell pekTudukarueil. Onucanue NpUHIUIHAIBHON CXeMbl peKTU(UKAIIMOHHOM
YCTaHOBKH HENPEepbIBHOTO jAelcTBUs. CpaBHEHUE U 00JaCTH MPUMEHEHHUS HACAJOUHBIX U TapesibyaThIX
KOJIOHH. [locTpoenne paBHOBECHOM JINHUK Ha OCHOBE IOJIyYEHHBIX HHIUBUIYaJIbHbIX 3aJaHUH.

Paspnen 1. Pacuér pekTuuKaMOHHON KOJIOHHBI.

1.1. Pacuyét Haca04YHO# peKTH(PUKANMOHHOM KOJOHHBI HENPEPbIBHOIO AeiicTBUA (1151 TPeX
pa3MepoB HACAJAKH).

MarepuanpHbiii  O6anmanc KoJIOHHBL. Pacuér MuHUMampHOTO W paboyero (QUIErMOBOTO YHCIHA.
[Toctpoenune pabGouux nuHHUI. Pacuér ckopocTH MmapoB U JuameTpa KoJIOHHBL OrpeneneHue BBICOTHI
HAcaJK1 M0 MOAU(DUIMPOBAHHOMY ypaBHEHHUIO Maccoornepenayu. OmnpeneneHure oOIIero 4yuciaa U BBICOTHI
eAVHUL IlepeHoca. Pacuér ruapaBImyeckoro CONpOTUBIICHNS HACAIKH.

1.2. Pacuyér Tapenb4yaToi peKTUPHUKANNOHHON KOJIOHHbI HENIPEPBIBHOIO ACHCTBUS.

[IpenBaputenbHblii BBIOOp Tapenok. MaTepualibHbI OaaHC KOJOHHBL Pacdyér MHHMMAaIbHOTO H
pabouyero aermoBoro yucia. Pacyer ckopoctu mapoB u quaMerpa KosoHHbL. [locTpoeHune pabounx JIMHUM.
Omnpenenenre BBICOTHI CBETJIOTO CJIOSI KUAKOCTU Ha Tapelke U Mapocojaep:kaHus 0apOOTaKHOTO CIIOS.
Pacuér xoaddunmenToB maccoornepeaaun, o01mero yucia eIuHuIl nepeHoca, 3pdextuBHoctr o Mapdpu.
Pacuér BbicoThl KOJOHHBI Ha ocHoBe KII/] mo Mpipdpu ¢ nmocrpoeHueM KuHeTH4ecKOW JMHUU. Pacuér
TUAPABIMYECKOrO CONPOTUBIIEHUS KOJIOHHBI.
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1.3. CpaBHeHHUe JaHHBIX pacueTa HACAJ0YHOH U Tapeab4yaToil KoJ1oHH. ConocTaB/jieHUue JaAHHBIX,
NOJIy4eHHBIX 10 MPOrpaMMaM KOMIIIOTEPHBIX U PYYHBIX pacuyéToB. Bb100p KOJIOHHBI.

Pa3nes 2. Pacuér u BbI0OOP Tenjio00MeHHHKOB.

Pacuér u BeI00Op TENMII00OMEHHUKOB 110 OOIIEH CXeMe: -pacueT TEIIOBOM HAarPy3KH; - ONPEACIICHUE
TEIJIOBOTO PEKMMa U CPEAHEN IBUKYIIECH CUIIbL; - MPUOIMKEHHAs OLleHKa KO3 (DULIMEHTOB TEIJI00TAauH,
ko3¢ duLmeHTa Temonepeaadu, NoBepxHocTH Fop; - BBIOOP THIIa 1 HOPMAJIM30BAHHOTO BapUaHTa
KOHCTPYKLUU; -ONpeIeTICHUE MapaMeTpOB KOHCTPYKIIMH (HalIpuMeEp, AJIsl KOXKYXOTPYOHOTO
TEII000OMEHHHUKA: Yncia TpyO U Yuciia X0J0B, 1aMeTpa TpyO, JuamMeTpa KoxKyxa, HOBEPXHOCTU
Ter1000MeHHHKA Fropw U JIp.); - comOCcTaBIeHNE OPUEHTUPOBOYHOM Fop 1 Fropw; - COMOCTaBICHUE TaHHBIX,
MOJIyYEHHBIX TI0 MPOrpaMMaM KOMITbIOTEPHBIX M PYYHBIX pacUeTOB; -I'MIPaBIMYECKUN pacyeT; - BEIOOD
ONTUMAJILHOTO BapuaHTa TEIJI00OMEHHHUKA.

2.1. Pacuér K0)XyXx0oTpyOuaToro UCIIapUTEII.

2.2. Pacuér xoHAeHcaTopa (KOKyXOoTpyO4aToro WiM IjaIacTUHYATOro).

2.3. Pacuér nonorpesateiis (KOXKyX0TpyOUaTOro WiM MJIaCTUHYATOTO).

2.4. Pacuér XOJOIWIBHMKOB JUCTWIATA M KyOOBOro ocraTka (KOXKyXOTpyOuaThlX WU
IJIACTUHYATBIX).

Paszpnen 3. I'mapoauHaMuyecKkue pacyérbl.

3.1 Pacuér rupaBianuecKkoro ConpoTUBIIeHUsI TpyOOIIPOBOIOB

3.2. Pacuér ontuMaibHbIX 11aMETPOB TPyOOIIPOBOJIOB

3.3. Pacuér u noadop Hacocos

Pasnen 4. I'padpuueckoe opopmiienue.

TexHnonoruueckas cxema. PekTudukannoHHasi KOJOHHA ONPEEIEHHOT0 THUIIAa ¢ U300pakeHnEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUUTaHHBIX B paszzene 1.

4. O0beM yueOHOM TUCUMILIUHBI.

O0bemM TUCUMIIIMHBI
Bua yueOHo# padoThbl
3E Axkan. | Actp.
Y, Y,

O01mas Tpya0eMKOCTb JUCHMUIIJIMHbI 2 b 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHSTHS: 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs padoTa 1,56 56 42
Konrtakthas camocrositensHas padota (AmmK uz VII onsa 3au / 0.4 03
3a4 ¢ oy.) 156 ’ ’
CamMocTosATenpHOE N3YUYCHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 556 417
8UObL CAMOCOAMENLHOU pabomvl) ’ ’
Bua nToroBoro KOHTpoOJIsi: 3auer ¢ oneHKoi

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«HCTpyMeHTAIbHbIE METO/Ibl XUMHYECKOI0 AHAJIN3A B OXPaHe OKPYKalIel cpeabl U
PalMOHAJLHOM UCIOJIb30BAHUH NPUPOJIHBIX PECYPCOB)

1 Heap QUCUMIUIMHBI — TPHOOpPETEHUE OOYYAIONTUMHUCS 3HAHWN W KOMIIETEHIIMN 10 OCHOBHBIM

IpyNIaM HMHCTPYMEHTANbHBIX ((PU3MKO-XMMUYECKMX M (U3MYECKUX) METOJ0B XMMHMUYECKOIO aHalln3a
(MMXA), nanbosee NIMpOKO MPUMEHSEMBIX B IPOMBILIIIEHHOCTH U UCCIIEI0BATENbLCKON padoTe.

2 B pe3ysbTare U3y4eHHs] AMCHUIIMHBI 00YYAIOIMIACS JOJIKEH:
Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPAMU UX JTIOCTHIKCHUS:
[IK-2.1; TIK-2.2; TIK-2.3

3nams:
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— T€OpETUYECKrE OCHOBBI METOJI0B UMXA;
- Ipo1iecchl GOPMHUPOBAHUS AHATUTUYECKOTO CUTHANA B pa3nuuHbix UMXA;
— paccMOTpEHHE NMPUHIIUIIOB U3MEPEHUH B CTaHJAPTHBIX IPHOOPaAX;
— ocHoBbI MeTposiorun UMXA B cootBeTcTBuM ¢ pekomennanusmu MHOITAK;
Ymemns:
— TMPUMEHATh NPUOOpPETEHHbIE NPAKTHUECKUE HABBIKKU B MPO(PECCHOHAIBHON NEATEIbHOCTH IS
penieHuss KOHKPETHBIX aHAIMTUYECKUX 3a/1a4;
— TIPOBOJIUTH OOOCHOBaHHBIM BBIOOp METOJA aHAIM3a C Y4ETOM Iejied MU OCOOEHHOCTEH TaHHOU
MPAaKTUYECKOM 3a/1a4u;
— TNPOBOJUTH PacUeThl HA OCHOBE MPOBEACHHBIX UCCIIEN0BaHUM;
—  IPOBOJWTH METPOJIOTUYECKYIO OLIEHKY PE3YJIbTATOB KOJUYECTBEHHOIO XMMUYECKOTO aHAIIN3a
Braoemy:
— OCHOBaMH METPOJIOTMYECKOM OLIEHKH PE3yJIbTaTOB KOJUYECTBEHHOTO XMMUYECKOTO aHAJIN3A;
— IIpUEMaMHM MHTEPIIPETALMU PE3YJIbTaTOB aHAJIN3a HA OCHOBE KBAJIMMETPUUECKHUX OLIEHOK;
— METOJIOJIOTUEH  HMHCTPYMEHTAJIbHBIX M (PU3MKO-XMMHYECKMX METOJO0B aHaliu3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAIMTUYECKON NIPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pa3zoen 1. CriekTpanbHbIE METO/IBI aHATH3A

O6bmas xapakrepuctuka @XMA. OCHOBHbIE HMCTOYHHKHU IOTPEUIHOCTEH pe3yabTaTOB aHalu3a U
cnocobbl ux oueHku. OrneHka Impenena oOHapyKeHUs ¢ ucnojab3oBaHueM ¢opmynsl Kaiizepa u
CTaHJIaPTHOIO OTKJIIOHEHHs] MUHUMaibHOro aerekrupyemoro curnaia no WMIOITAK. Jluneitnsiii nuana3zon
onpezensieMbix KoHueHTpauui. CranaapTHbele oOpas3bl cocTaBa. OCHOBHBIE AaHAIMTUKOMETPOJIOTHYECKUE
XapaKTePUCTUKM METOJOB U PpEe3yJIbTaTOB aHaliM3a, CHOCOObl MX OIEHKHU: Ipenen oOHapyKeHHs,
KO3 (UILMEHT 4YyBCTBUTEJIBHOCTH, I'PAHMLBI JMANa30HOB OMNPEIENIIEMbIX COJAEP)KAHUM, CEIEKTUBHOCTD,
MPELU3UOHHOCTb,  IPAaBUIBHOCTb,  OSKCIPECCHOCTh.  Meromasl  mpoOOOTOOpa,  paslieNieHus U
KOHLIEHTPUPOBAHUS BEILIECTB.

Metononorus @OXMA. IlpueMbl KOJMYECTBEHHBIX HU3MEpEHUN (METOx TrpaayHpOBOYHOMN
3aBHCHUMOCTH,. BHEIIHETO U BHYTPEHHETO CTaHIapTa, METo]l 100aBOK). AHATUTUUYECKUE U METPOJIOTUUECKHE
XapaKTEPUCTUKU Pa3JIMYHbIX MHCTPYMEHTAJIbHBIX MeTOJ0B. [loHsATHE 00 arTecTOBaHHONH METOIMKE.
[IpoGnemsl BeIOOpa MeToa ananuza. O6o006mennblie ceenenus o 'OCT P MCO 5725 (2002).

OO011as XxapaKTepuCTUKa CIIEKTPAIbHBIX METOJI0B aHanu3a. Kinaccudukanus criekTpanibHbIX METOJIOB
aHannza. [lomyueHue XUMUKO-aHATUTHYECKOW HMHG(OpPMAIMM TPU B3aUMOJEHCTBUM 3IIEKTPOMArHUTHOTO
U3JIy4YeHUsl C BEUIECTBOM. ATOMHAas M MOJEKYJISIpHAsl CIEKTPOCKOMNHs. AOCOPOIMOHHBIE U SMHUCCUOHHBIE
METO/Ibl aHAJIN3a.

ATOMHO-3MHUCCUOHHBIM CHEKTPAJIbHBIM aHAIN3. TeopeTHYecKkre OCHOBBI ATOMHO-3MHCCHOHHOTO
CHEeKTpajbHOrO  aHanmuz3a. Vcrounuku Bo3OykaeHust cHekTpoB. KauecTBeHHas  XapaKTepUCTHKa
aHAJIMTUYECKOTO CUrHaja. IHTEHCUBHOCTD CHEKTPaIbHBIX JIMHUN KaK Mepa CoJiepaHus JIEMEHTa B Ipooe.
@daxTophl, BIUAIOIINE HA MHTEHCUBHOCTb CIEKTPaIbHBbIX JUHUHA. CHEKTpajbHble MPUOOPHI U CIIOCOOBI
perucTpalnuy CHeKTpa. pacliu@poBKa 3MUCCHOHHBIX CHEKTPOB M HAECHTU(UKALUS DJIEMEHTOB IO HX
CHeKTpaM. ATOMHO-3MHCCHOHHBIM aHAJIW3 C MHIYKTUBHO CBA3aHHOM Iuiasmoil. KonuyecTBeHHBIN aHAIN3.
ATOMHO-3>MHUCCHOHHAs GOTOMETpUs IUIaMeHU. ['a30Bble MIaMeHa KakK BHJIbl HU3KOTEMIIEpAaTYypHOU IUIa3MBbl.
biok-cxema miramennoro ¢potomerpa. Bo3aMoXkHOCTH METOIa U €ro OrpaHuyYeHUs. AHHOHHBIA U KaTHOHHBIN
addexTrr. ObIacTH TPUMEHEHUS.

AToMHO-abcopOonHasi cnekrpomeTpus. OOmas xapakTepUCTHKa METOJa U aHAIUTUYECKOTO
curHana. llornoimieHrue >M€KTPOMAarHUTHOTO H3Iy4YeHHUs CBOOOJHBIMM aTtomamu. biok-cxema mpubopa.
HcTounnku MoHOXpoMaTtuyeckoro uznydeHus. Crnoco6sl aromuzanuu mnpoosl. CpaBHEHHE aHATUTUYECKUX
XapaKTEPUCTHK METOJIOB aTOMHOW a0COpPOIIMK U aTOMHOM SMUCCHH.

AHanuTudeckas — MOJIEKYJsIpHas ~ CHEKTpockomusa.  MeToapl  ONTHYECKOM  MOJIEKYJISIPHOM
CHEKTPOCKONMUHU. XapaKTEepPUCTUKA aHAIUTUYECKOTO curHaia. Ilornomenue 3JeKTpOMarHuTHOTO U3JTy4eHus
MOJIEKyJIaMH. DJIEKTPOHHBIE TEPEX0/Ibl U CIEKTPHl MOTJIONMICHU MOJIeKya. 3akoH byrepa-JlamOepta-bepa.
Mousipapiii - k03 uument mnoryomenusa. CrnektpodoToMeTpuueckuii U (HOTOMETPUYECKUH aHaIM3.
OnTuMu3anus yCJIOBHM aHAIMTHYECKHX ompeaeneHuid. OTkinoHeHus oT 3akoHa byrepa-JlamGepta-bepa.
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Annaparypa A CeKTpo- U ¢poTromeTpuyeckux uzMepeHuil. ToyHOCTh pe3ynbTaToB (POTOMETPUUYECKUX
onpenenenuit. uddepennuansuas poromerpusi. MeToapl CIEKTPO(POTOMETPHIECKOTO TUTPOBAHUS.

Onyopumerpuuecknii  aHanmm3.  [lpupoma  aHaNIMTHYECKOTO  CUTHala  (IyopecleHIMd |
dbocdhopecnieniiui. KBaHTOBBIM M SHEPreTHUECKHl BBIXOJbL. DAKTOPHI, BIUAIONINE HA HHTCHCUBHOCTH
¢dnyopecuenuu. TemnepaTypHoe U KOHIIEHTPALIMOHHOE TyLIEHUE (IIyOpECIeHIINH. 3epKallbHasi CUMMETpUs
CIIEKTPOB MOTJIOIIEHHs U HciycKaHus (npaBuio JleBmnHa). 3akoH BaBunosa. Cxema (iayopuMeTpuiecKux
n3MepeHuil. BpiOOp NEpBUYHOrO W BTOPUYHOIO CBETOQMIBTPOB. ['paayMpoBodHas 3aBUCUMOCTb U
KOJINYECTBEHHBIN aHAJIN3.

TypOugumerpudeckuii U HePEIOMETPUUSCKUNA METOJbl aHanu3a. PaccesHue cBeTa QUCTIEPCHBIMH
cucreMamMu. CBs3b ONTHYECKOH IUIOTHOCTU JUCHEPCHOM CHUCTEMBI C KOHIIEHTpAIed OIpeaensieMoro
BemecTBa. Koadduuuent myrnoctu cucremsl. TeopeTuueckue OCHOBBI TYpOUAMMETPUU U HEPETOMETPUH.
VYpaHenue Panes. CpaBHMUTENbHas XapaKTEPUCTUKAa AHAIWTUYECKUX CUTHAJIOB B TYpOUAUMETPUU U
Hedenomerpun. TpeOoBaHus, NPEAbABIIEMbIE K UCIIOIb3YEMbIM aHATUTHYECKUM PEAKLIUSM.

Pa3zoen 2. DnexTpoXuMHUUECKHE METO/IbI aHAIHM3a

OOmrast xapakTEepPUCTHKAa DJIEKTPOXUMHUYECKMX METOJIOB aHaiM3a © WX KIacCHu(UKaIus.
Knaccudukanus 31eKTpoI0B B 3JIEKTPOXUMUYECKUX METOAax aHanu3a. [lonspuszyemble U HEMOISIpU3yeMble
aneKTpoabl. VMcnonb3yeMble XUMUYECKUE U AIIEKTPOXUMHUYECKUE PEaKIH, TPeOOBAaHUS, MPEIbABISEMbIE K
9TUM peakuusiM. BozmoxxHoctr DXMA.

Kongykromerpust M KOHJIyKTOMETpHueckoe TuTpoBaHue. OOmas XapakTepucTUKa MeEToja.
AHanUTUYECKUH CUTHAJ B KOHIYKTOMETPHUH. YAelbHas U SKBUBAJIEHTHAs JIEKTPONPOBOJAHOCTh PaCTBOPOB
anekrponutoB. [loaBmwkHOCTH MOHOB. [IpsiMas KOHAYKTOMETpPHUS M KOHJIYKTOMETPUUECKOE TUTPOBAHUE.
KpuBbie tutpoBanus. @akropbl, BIUSIOUIME HA BHUJ KpUBBIX TUTpoBaHuA. llpuHnuNUanbHas cxema
YCTAaHOBKHM i1 KOHJIYKTOMETPUYECKUX H3MEPEHUM, HCIOJIb3yeMble 3JeKTpoJsl. Bo3moxHOCTH MeTona.
[Tpumepsl onpenenennii. BeicokoyacTtoTHOE TUTPOBAHUE. BO3MOKHOCTH METO1A.

[ToTeHroMeTpUsI M1 MOTEHUUOMETPUUYECKOE TUTpOBaHUE. VIHIMKATOPHBIE 3JIEKTPOJIBI U AJIEKTPO/IbI
cpaBHeHudA. lloTeHuman »snekTpona Kak aHanuTUdeckud curHaid. HMonomerpus. JloHHaHOBCKHMIT U
¢ dy3uoHHbIN noTeHuansl. Kitaccuukanns noHOCEIEKTUBHBIX 3JIEKTPOI0B. YpaBHeHue Hukoibckoro-
OiizeHMaHa. MeToapl  KOJMYECTBEHHBIX ONpeAeNeHul u  ycioBus ux npumeHeHus. [lpsmas
noteHuuomerpus (pH-merpus, noHomerpus). BosamoxkHoctn meroma. Metonsl tutpoBanusa. OOpaboTka
KPUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Bonsramnepomerpudeckue Mmeroabl aHanuza. Kitaccuueckas mnomsporpadus. Ilomspo-rpammsl.
WuTepnperanus nonsporpaMM. OcTaTOYHBIA U KOHJEHCATOPHBIA TOKH. YpaBHEHHUE MOJsporpapuueckoit
BoJHBI  [elipoBckoro-MnpkoBuuya. IloTeHnman TOJNYBOJIHBI KAaK  KAYECTBEHHAs  XapaKTEpUCTHKA
aHAJIMTUYECKOTO curHaia. Beibop u HazHavyeHue nossiporpaduueckoro ¢ona. [penensusiit Auppy3noHHbIN
TOK KaK KOJIMYECTBEHHAsl XapaKTEpPUCTHKAa AaHAJIMTUYECKOTO CHUTHaJla. AMIIEPOMETPHUECKOE TUTPOBAHUE.
OOmiass xapakTepuUCTUKa METOJa W aHAJIWTHYECKOro curHaia. BpiOop ycnoBuil ammepoMeTpuyecKux
n3mepenuil. [IpuHnunmaneHas cxema aMIepoMeTpuYecKoro TutpoBanus. Kpusbeie tutpoBanus. [Ipumepst
[IPAKTUYECKOIO UCII0JIb30BAHUS METO/1a.

Kynonomerprueckuii MeTo1 aHamm3a

Knaccudukanus meto1oB KynoHomerpun. KoindyecTBo 3/eKTpUuecTBa Kak aHAIUTUYECKUN CUTHAL
[Ipsimast KynoHOMETpUs M KYJIOHOMETPHYECKOE TUTpoBaHME. PacueT KojauyecTBa 53JIEKTPUUECTBA,
3aTpau€HHOT0 Ha JJIEKTPOXMMHUYECKyro peakuuio. Kyrnonomerpuueckoe tuTpoBanue. BpiOop ToKa
anekrposinsa. [IpuHIMNUanbHas cXxeMa yCTaHOBKU JJIsi KYJIOHOMETPHUYECKOTO TUTpoBaHMs. lIpakTuyeckoe
MPUMEHEHHE METOAa. OIJIEKTPOTpaBUMETpUYECKHil aHamu3. OOmas XapakTepucTHKa MeToJla |
aHAJIUTUYECKOTO CUTHAJIA.

Pazoen 3. Xpomarorpaduueckre METOIbI

Obwas XapaKkTepuCcTUKa XpomaTorpaduueckux METO/IOB. TeopeTtuueckue OCHOBBI
xpomaTtorpauueckux MeTrofoB. Xpomarorpamma. Ilapamerpel ynepxkuBanusi. KauecTBeHHass U
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHAJIUTHUYECKOrO CHUTHaja B KOJOHOYHOM xpomatorpaduu. dusuko-
XMUMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnpouecca. Kinaccudukanuss meronoB xpomartorpadpuu 1o
arperaTHOMy COCTOSIHMIO (a3, 0 MEXaHU3My paszzelieHus u crnocoly odopmiienus mnporecca. CTeneHb
pasneneHuss U KpUTepuil celeKkTuBHOCTH. Kputepmit pasneneHus. OnTummu3anusi MPOIECCOB Pa3IeICHHS
cmeceit BeuiectB. Koadduuuent pacnpenenenus. OcHoBHOe ypaBHeHHE Xxpomartorpaduu. CBsizb QOpMbI
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BBIXOJIHOM KpUBOI C M30TEPMOM pacmpeesieHrs B KOJIOHOYHOU xpomatorpaduu. BeicoTa, sKkBUBalleHTHAs
TeopeTudeckoil Tapenke. Kunernueckas teopus xpomartorpadguu. YpapHenue Ban-/leemrepa.

lNazoxkuakoctHass xpomarorpadus. OOmias xapakrepucTuka Meroja. l[lpuHnunuanbHas cxema
ra3zoBoro xpomarorpada. YcTpoiicTBO U Ha3HaueHUE y3/10B XpomaTorpada. TpeOoBaHus, IpeabsIBIsEMble K
HETIOJIBM)KHOW M TOJIBWXHOU ¢a3zam. Jletekropsl. Meronasl uACHTHU(GUKAIIMK BEIIECTB B Ta30BOM
xpomatorpadpuu. MneHTudukanus KOMIIOHEHTOB pa3efiieMbIX CMeced € MOMOLIbI0 JOrapu(pMHUECKUuX
MHJEKCOB ynepkuBaHus. CriocoObl KOJIMYECTBEHHOTO aHanu3a. [Ipumepbl MpakTH4YeCKOro HCIOIb30BaHUS
ra3oBoil xpomaTorpaduu.

Kunkoctnass  xpomarorpadus. Krnaccuduxamuss MeTooB  KHAKOCTHOM  XpomaTorpaduu.
Oco0ennoctu BOXKX. [IpunnunuanbHas cxema KUAKOCTHOTO Xpomatorpada. Tumel gerekropoB B BOXKX.
Kunxocraoancopobunonnas BOXKXX. HopmanbHo-(a3oBbiii U oOpaiieHo-(ha30Bblil BapuaHTbl: COPOEHTHI,
ANIIOGHTHI, paslenseMble BemiecTBa. YpaBHeHue Hoxca. MeToasl uaeHTHUQUKAIMM — BEIIECTB U
konuuectBeHHoro  aHanmza B BDOXX. Ilpumepsl  mpaxkTuueckoro — ucnonb3oBaHus — BOXX.
PacnipenenurensHas Oymaxkhass xpomarorpadus. KauecTBeHHas W KOJIMYECTBEHHAs XapaKTEPUCTHKU
aHasiuTuyeckoro curHana. OOGmacte npumeHeHus. l'enb-xpomarorpadus. IlogBuxkHas M HENoABHXKHAS
¢a3zpl. OOuiee ypaBHEHHE, OIMCHIBAIOIIEE IpolLecc reib-xpomartorpadguu. Bo3moxHOCTH renb-
xpomatorpaduu. Ilpumepsl npakTuueckoro wucrosib3oBanus. MoHooOMeHHass U MOHHas Xpomarorpagus.
TpeOoBanusi, TmpeabABIsAEMble K peakuusM HOHHOrO oOmeHa. (OcoOEHHOCTM HOHOOOMEHHOM
xpomarorpaduu. Koncranta moHHoro oOmena. M3orepmbl moHHOro oOmeHa. KaTHOHWUTHI M aHMOHHTHI
Kosdopuuuent cenexruBHoctu. MHonnas xpomarorpadus. biok-cxema HOHHOro Xxpomarorpada.
Pa3nenstomniyie 1 KOMIEHCAIIMOHHBIE KOJIOHKU. AHAJIUTUYECKUE BO3MOXKHOCTH METOA.

ABTOMAaTHYECKU M AaBTOMATU3WPOBAaHHbIM aHanu3. [[pyrue ™etonpl aHanuza. JlUCKpeTHbIE
aBTOMarnyeckue aHanuszatopel. [IpmHnmn neictBus. HenmpepblBHBIM NPOTOYHBIM aHAIW3 W MPOTOYHO-
WHKEKITMOHHBIA aHanu3. [lonarne 00 aHaimTHuecKkod Macc-crekrpomeTpuu. CylniHOCTh METoAa. AHaIu3
OpraHMYECKUX BEIIECTB. DJIEMEHTHbIN aHaJIu3.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
Y, Y,
O01mas TpyA0eMKOCTh JUCUMIJIMHbBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,34 48,4 36,3
Jlexinm 0,45 16 12
[TpakTuueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTeJibHAs padoTa 2,65 95,6 71,7
KonrtakTHas camocrositenbHas paboTa
2,65
CaMOoCTOATETbHOE U3YUCHUE PA3/ICTIOB JUCIUTIIIHBI 95,6 71,7
Buja uTOroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«HdopMaliuOHHbIE TEXHOJIOT MM

1 Ileap OMCHUNJIMHBI — TIOJrOTOBKA CTYJACHTOB B 00JacTH HH()OPMAIMOHHOTO COMPOBOKICHHS
HAyYHOUW JEATEIBHOCTH, NMPHUBUTHE HABBIKOB CaMOCTOSTEIBHOTO IOWCKA XHMHYECKOW WHGOpMAIuu B
Pa3IUYHBIX UCTOYHUKAX.

2 B pe3yJabTaTe H3yYeHHS THCIUNIHHBI 00YYAIOIIHIiCS T0JIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

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

Buame:
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- OCHOBHBIE COCTAaBJIAIOIINE UH(POPMAILIMOHHOTO O0ecHedeHus Mpolecca CONMPOBOXKIACHUSI HAyYHOU
NESITeIbHOCTH, MOHSITHUS U TEPMUHBL;

- OCHOBHBIE OTE€YECTBEHHbIE U 3apyOekHbIe HCTOUYHUKU MPODUILHON HH(POpPMaLIUK;

- 001Ke IPUHLHUIIBI [T0JTy4yeHus, 00pabOTKU U aHaIu3a Hay4YHOU HH(pOopMaLny;

Ymemo:

- BBIJCNATh KOHKPETHbIE HMH(POPMAILMOHHBIE TEXHOJIOIMH, HEOOXOIUMBbIE IJi MH(OPMALUOHHOTO
o0ecrieueHrs pa3IMvHbIX HAyYHBIX IOTPEOHOCTEH;

- Haxo uThb NpoUIbHYI0O HHPOPMALMI0O B pPa3IMYHBIX OTEUECTBEHHBIX U  3apyOexHBIX
MH(OPMALIMOHHBIX MACCHUBAX;

- 00pabaTbIBaTh U aHAJIU3UPOBATH JAaHHbIE C LIEJIBIO BBISBICHUS PEIeBAaHTHON MH(POpPMAIUH,

Braoemy:

- 3HAHUSIMM O COBPEMEHHBIX AaBTOMAaTHU3UPOBAHHBIX HH(OPMALIMOHHO-IIOUCKOBBIX CHCTEMAaXx
(AUIIC), ux BO3ZMOMKHOCTSX, CIIOCOOaX B3aUMOJICHCTBUS C HUMHU;

- NPAaKTUYECKUMHU  HaBbIKaMU  HMH(MOPMAIIMOHHOTO  IOMCKAa €  [OMOIIBIO  TEXHOJIOTHUM
TEJIEKOMMYHUKALMOHHOTO JIocTyna U HTepHET-TEXHOJIOT Ui

- OCHOBHBIMU NOJXOJaMH JUIsl aHajdM3a MOJYYEHHOW JAaHHBIX M HCIOJIb30BaHUS HX B CBOEH
npodecCHOHATBHOM IeATETLHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Ocnoenvie nonamusa u mepmunsl. I'ocyoapcmeennan cucmema HaAyuHO-mMeXHUYECKOU
ungopmayuu. Hugpopmayuonnsie uzoanus u bazot oannwvix.

1.1. O0mue cBeneHus, onpeneeHus, MOHATHA B 00jacTH MHPOPMALMOHHBIX TEXHOJIOTHHN U
HH(pOpMaMOHHBIX cucTeM. Paccesnue u crapenue nndopmanuu. Cnenuduka HHGoOpMaLMKU IO XUMUU U
xumudeckor texnonoruu. Uupopmannonnsie cucrtemsl (MC) u nndopmanmonusie Texuomaoruu. CTpykTypa
n knaccupukanus WC. Otanbl pa3Butus HMHOPOPMALMOHHBIX TEXHOJOTUH. Buasl uMHOOpPMALMOHHBIX
texHosjorui. Mupopmanmonusle pecypcbl. ABTOMaTHU3MPOBAHHbIE MHPOPMAIMOHHO-IIOMCKOBBIE CHCTEMBbI
(AUIIC). [uanoroBbie TMOMCKOBHIE CHUCTEMBI: OCHOBHBIC (DYHKIIMM W BO3MOXKHOCTH, CIOCOOBI JOCTYyIIA.
OcHOBHBIE ~ KOMIIOHEHTBl — TEJIEKOMMYHHKallMOHHOro jgoctyna Kk pecypcam AUIIC. Anropurm
MH(OPMALIMOHHOTO TIOMCKAa B pEXHUME TeleaocTyna. BblOop JeKCHYeCKHX €IUHUL, HCIHOJb30BaHUE
JIOTUYECKUX M MO3ULUOHHBIX orepaTopoB. HMHpopManmoHHO-MOMCKOBBIN s3bIK. Jlormka u crparerus
MOMCKA.

1.2. PedeparuBHble xkypHadabl. OnucaHue OCHOBHBIX CYHIECTBYWIIHX 0a3 [JaHHBIX.
PedepartuBubie xypHanbl:  PedepatuBnbiii xypHan «Xumus», «Chemical Abstractsy. Crpykrypa,
yKa3aTeiu, ajJroOpuUTMbl pa3iuyHbIX BUAOB moucka. basel nmanubix (bJl). banku nansbix. Ctpykrypa,
¢dbyakuun, HazHadeHue. Tunbl 6a3 JTaHHBIX U 0AHKOB JIAHHBIX.

Pazoen 2. Hugopmayuonnwvie pecypcet cemu Internet. OmeuecmeenHnvle UCMOUYHUKU
UHpoOpmMayuu nO Xumuu u CMEHCHLIM 001ACMAM.

2.1. AUIIC Bcepoccuiickoro HHCTUTYTa Hay4YHOH U TexHu4eckoil nHGopmauuu (BUHUTH) u
AMIIC STN-International. OcuoBusie ba3bl nanasix BUHUTU. TIpenmernoe coaepkanne U HamoJIHEHUE.
Crpykrypa nokymentoB B bJI BUHUTU. UndopmanuonHo-nouckoBslil s3bIK. llonckoBas ctparterus.
NudopmanronHo-nouckosast cucremMa STN-International. OcobGennoctu AMIIC STN-International.
Opraau3zanusi ¥ BO3MOKHOCTH Toucka. Pasmuuneie Buabl noucka: (STN-easy, STN Express, STN on the
Web u np.).

2.2. Buabl HCTOYHHKOB MHpOpMANMH, HWHIAEKCHI IUTHPOBAHHUA, KJIACCH(PUKATOPDI,
TeMaTH4YeCKHil MOUCK. 3HAKOMCTBO C OCHOBHBIMHU BHUJAaMU HCTOYHMKOB HH(pOpPMAIMH: MOHOTpaduu,
auccepTanuu, apropedeparbl, CTaTby, NAaTEHTHI, JETIOHUPOBAHHBIE PYKOIMUCH, TE3HUCHl KOH(MEpeHIHi,
ceTeBble MyOJNMKAUMM, CTaHIApThl U T.M. OCOOEHHOCTH OQOPMIIEHMSI CCHUIOK Ha JIaHHbIE HCTOYHHKHU.
Ucnonw3oBanne otedectBeHHbIx 0a3 nmanueix PI'b, I'TIHTB, BUHWUTU, PHb u nap. Mcnomns3oBanue
BO3MOXHOCTel 6ubnuorteku eLibrary. nnekcs! nutupoBanus. Tematnueckuil MOUCK.

Pazoen 3. Hngpopmayuonnsie pecypcol cemu Internet. 3apyoexrcnovie ucmouHuKu UHgopmayuu no
XUMUU U CMEHCHBIM 001aCmAM.

3.1. O630p cymecTBYHOIIHX 3apy0eKHbIX UH(POPMANUMOHHBIX HCTOYHUKOB B 00J1aCTH XUMHUH,
XMMHMYECKOH TEeXHOJOTMH M CMEKHBIX HayK. VHQpopMmManuoOHHbIE NOpPTalbl U CAWTHI ANEKTPOHHBIX
W3/IaHHI: CalT AJICKTPOHHBIX JKYPHAJTOB AMEpPHUKAHCKOTO XMMHUYECKoro oOmiectBa, moprtain Informaworld
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m3natenbectBa  TAYLOR&FRANCIS, undopmaumonnsnii nopran SCIENCE DIRECT wu3narenbctBa
ELSEVIER, noprans! uznarensct8 SPRINGER, WILLEY &SONS u np.

3.2. HndopmaunoHnnie BoO3MOKHOCTH Science Direct W 3JeKTPOHHOI0 M3AAHUSA
AMEpPHKAHCKOI0 XHMHYeCcKoro odmecrBa. Science Direct: MOUCKOBBIH HMHTEpQeic, NOUCKOBBII S3BIK,
HAayKOMETPUYECKHE (PYHKIUM, JIOMOJHUTENbHbIE (YHKUMU. OJIEKTPOHHbIE U3JaHUS AMEPUKAHCKOTO
XUMHUecKkoro oOmiectBa. OOmias xapakrepucTuka. MHQPOpManuMOHHbIE U TOUCKOBBIE BO3MO>KHOCTH.
[Tonsite DOI. TlouckoBblil SA3BIK.

3.3. 3apyOexnble uHPOpPMAIMOHHLIE CHCTEMbI AarperaTopbl HAay4YHO-TEXHHYECKOM
uHpopmanuu. ArperaTopsl HaydHO-TexHH4eckoi nHpopmanuu Reaxys, Web of Science, Scopus, Google
Academy. Unnekcel nutupoBanus. TemMaTHuecKuid MOUCK.

Pazoen 4. Hcmounuku namenmuou ungopmayuu.

4.1. OcHOBHbIe NMOHATHS O00bEKTOB MHTE/LIEKTYaJlbHOW coO0cTBeHHOCTH. [loHATHE 0OBEKTOB
HHTEJUIEKTYyalIbHON coOcTBeHHOCTH. [laTeHTHas noKyMeHTalus Kak UHQOpPMAMOHHbIM MaccuB. OCHOBHbIE
MOHATUSA W oOmpeAesieHuss B obmactu mareHToBeneHus. OObekThl m300pereHuid. IlaTenTHOE
3aKOHOJATENbCTBO. MexayHapoaHas narentHas kiaccudukanus (MIIK). I[Hatentsiit nouck. OcobeHHoCcTH
Y BU/JIBI [TOUCKA.

4.2. OreyecTBeHHble U 3apy0e:KHble ABTOMATH3HPOBAHHBbIE HH(POPMALMOHHO-TIOMCKOBbIE
CHCTEMBbI MATEHTHOW HHPopMauMu. XapaKTEpPUCTHKA, OPraHU3alus, BO3MOKHOCTH IOUCKA. bJ]
®enepanbHoro uHctutyra npombsinuieHHON coOctBeHHOCcTH (PUIIC). CoctaB M BO3MOKHOCTH JIOCTYIIA.
Crpykrypa natentHoro nokymenta B bJl. B/l Amepukanckoro natentHoro Benomctsa United States Patent
and Trademark Office (USPTO). CocraB B/l USPTO. Bo3moxHoctu nocrtyna. CTpykTypa NaT€HTHOIO
nokymenTta B BJI. BJI ESPACENET. Komneknus narentHeix bJI ESPACENET. Bo3moxxnoctu goctyna.
Crpykrypa nareHTHOro 1okymeHnTa B bJl. Buibl 1 BO3MOKHOCTH MOUCKA.

Pazoen 5. Hnmepnem Kax mexHonozus u UHGOpMayuoHHbLl pecypc.

5.1. NHTepHeT Kak TexHOJ0rusl. Vcrmoap30BaHNe TEXHOJOTMH BEOMHAPOB B Y4EOHOM IpoIlecCe.
CoBMecTHas paboTa HaJl JOKYMEHTAaMU U OpraHU3allid COBMECTHOI'O OHJIAWH MPOCTPAHCTBA JJIsl HAYYHOU
pabotel. DddexT camoopraHuzaluu B TIOOATBHONW KOMITBIOTEPHOM CETH. XapaKTepUCTHUKA COIMAIbHBIX
cereil. Ilonsatue o OGmorocdepe. Mcnonb3oBanue cucreM koHTposisi Bepcuil GiHub. Bunel momckoBbix
MauuH. CTpyKTypa U NPUHIUI pabOThl IOMCKOBBIX MAIIUH.

5.2. TlouckoBble cucTeMbl W JHIUKJIONeAUYeckHe moprtaabl. [louckoBas cucrema Google.
[Ipuemsl noucka wuHpopmanuu. Cepsucsl nopraiza Google. DnextponHas nouyra Gmail u cepsuc
GoogleTalk. ITouck nayunoit uapopmamnuu B GoogleScholar. ABTomaTnyeckuii nepeBoUUK BEO-CTPAHUIL.
Ounukionenuueckue mnoptanbl WutepHer. Texnomorust Wiki. Mcrtopusi BO3HMKHOBEHHUSI U CTPYKTypa
cBoOoiHOM ZHIMKIoneann Wikipedia.

OO61Iee KOJIMYECTBO Pa3/IeiioB 5.

4 O06beM y4eOHOI JMCHUILIMHBI — BCE BUJIbI yUeOHOU paboThl, 3.€. U Yachl JUIsl TaOIuLbl OepyTces
u3 yueonoro miana (YII) u PITI.

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTh 1M CHMILJIMHbI 3 108 86
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,41 48 38,2
Jlexkun 0,47 16 12,7
[Tpaxtueckue 3anstus (113) 0,94 32 25,5
CamocrosiTeJibHas paboTa 1,59 60 47,8
KonrakTHas camocrositenbHas paboTa 0,2 0,15
1,59
CaMOCTOSATENbHOE N3YUYEHUE PA3/IE€TI0B JUCHUIIIIMHbI 59,8 | 47,65
Buja xoHTpoOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
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«MmuHepasorus ¥ Kpucrauiorpapus»

1 Heab AMCUMIUIMHBI — COCTOUT B IPUOOPETEHHM CTYIEHTAaMU 3HAHUNH 00 OCHOBHBIX IMOHSATHSX
KpUCTaJIOrpapuy, KpUCTANIOXMMUHM, MHHEpPAJIOTMu M mneTrporpaguu s TOHMMaHUS B3aHMMOCBS3HU
BHYTPEHHETO CTPOEHHUsI TBEPJIOro Teja C €ro (PU3MKO-XMMUYECKHMMH CBOWCTBAMHU, MJIs YIpPaBICHHS
CTPYKTYPOU M Ka4ECTBOM TEXHHUUYECKHX MaTEPUAIIOB.

2 B pesyabrare u3y4eHHs AMCHUILIMHBI 00YYAIOLIMICH 10JI2KEeH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU U HHIuKatopamu ux aoctwkenus: [1K-7.4, TIK-7.5, TIK-

7.6

3nams:

— OCHOBHBIE 3aKOHBI UM TOHSTUA KpUCTaUIOTpapuH, KPUCTAUIOXUMHUHU, MHUHEPAJIOTUH U
nerporpapuu;

— OCHOBHBIE IIOJIO)KEHHUSI CTPOCHMS KPUCTAUIMYECKUX TBEPABIX TEJ: KPUCTAJUIMUECKash CTPYKTypa
BEIIECTBA, IPOCTPAHCTBEHHBIE I'PYIIBI CHMMETPUH, OCHOBHBIE THUIIbI, OOILIME MPUHIIMIIBI KJIacCU(UKALUN U
ONMCAHUs KPUCTAUIMYECKUX CTPYKTYP;

Ymemu:

—  OIpEIENATh U ONMCHIBATh OCHOBHBIEC CTPYKTYPHBIE THIIBI;

— UCHOJIb3ysd 3HAHMS OCHOBHBIX JMAarHOCTMYECKMX CBOMCTB MHMHEPAJIOB M TOPHBIX IOPOJ]
IIPOBOJIUTH UX ONMCAHUE;

— HCIOJb30BaTh  COBpEMEHHblE VIHTepHET-pecypchl, TemaTHueckue 0a3bl  JAaHHBIX U
MOJIEIMPOBAHNAE B IPUKIAIHBIX MPOrpaMmax sl COCTABJICHMSI OMMCAHUS 3aJaHHOTO KPUCTAJUIMYECKOTO
BEILIECTBA.

Braoemy:

METOAUKON ONKCaHUs MOP(OIOTHH KPUCTAIITNYECKUX TBEPBIX TEI;

—  METOJMKOH omnpenesieHus GopMysl CHMMETPUH KPUCTAITINYECKMX MHOTOTPaHHUKOB;

—  METOAMKOMN KPUCTANIOXMMHUYECKOTO ONKMCAHUSA OCHOBHBIX TUIIOB KPUCTAJUIMYECKUX CTPYKTYP;

— HaBBIKAMM UJCHTU(PHUKAIMU BEIIECTBA [0 JaHHBIM KaU€CTBEHHOIO0 PEHTIeHO(a30BOro aHaIu3a

— METOAWKOM OIpENeNeHUs] W OIMUCAaHUSA OCHOBHBIX MHMHEPAJIOB M TOPHBIX MOPOJ IIO
JUArHOCTHYECKUM IIPU3HAKaM.

3 Kpartkoe cogep:xkaHue JUCHMILTHHbI

BBEJIEHUE

Bgenenue. Coaep:xanue, 3a/1a4d U B3aUMOCBS3b C APYTUMHU JUCHUILUIMHAMY CHELMAIbHOCTH.

Pazoen I Ocnosvl kpucmannozpaguu.

1.1. Kpucramnuueckas CTpyKTypa U CHUMMETpusi KpuctamuioB. CHMMETpUs Kak NPUHIUI
KJIaCCU(UKAUU KPUCTAUIMYECKUX TBEPIBIX TN, HOHATHE 00 M30TPOMHBIX M aHU3OTPOMHBIX KPUCTAJUIAX.
OcHOBHbBIE CBOMCTBAa KPUCTAJUIOB: aHU30TPOIMS/M30TPONHUSL, OAHOPOJHOCTb, CIOCOOHOCTH OTPaHSTHCS,
CUMMETpHUSL.

1.2. Cummerpusi KpUCTaUIOB. DJIEMEHThl CUMMETPUU U CUMMETPUYECKHE ONepauuu. TeopeMbl
CIIOXKEHHsI 37eMeHTOB cummeTpun. Dopmyna cummerpuu. CUMMETpus KakK NPUHIUN KiIacCUpUKALUU
KpUCTAUIOB. EnuMHWYHBIE M CUMMETPUYHO paBHbIC HampaBieHus. Kareropum, cuHronuu. 32 kiacca
CUMMETpUU (TOU€YHbIE TpyHIbl KpucTamuioB). KoopauHaTHble CUCTEMBl M CHUMBOJIBI TpaHeil. BriOop
KOOPJMHATHBIX OCel B KpUCTaJIIaX HU3LIEH, cpeHel U Bbiciiel kareropuu. Ctepeorpapuueckue npoeKuu
3JIEMEHTOB CHUMMETpPUHU. 3aKOH MpocThiX uucen. Kpucramiorpaduueckue cUMBOJIBI T'paHEH KpUCTAIIOB.
CumBoustel Mumniepa (hkl).

1.3. @opMbl uAEaNbHBIX U PEAbHBIX KPUCTAUIOB. 3aKOHBI PACIOJIOKEHUS TpaHell B KpuCTalliax.
®opmel kpuctamioB. [Ipocteie 1 koMOUHUpPOBaHHbIE (hopMbl. OrpaHeHrEe KPUCTAJIOB HU3IIEH, CpeaHEeN U
BbICIIEH Kareropuu. ['HoMoctepeorpaduueckue mnpoekuuu rpaHeil. PeanbHble KpHCTaUIbl. OCHOBHBIE
METOJbl BBIPALIMBAHMS KPUCTAUIOB M3 pPacTBOPOB M paciiaBoB. POpMBI peajbHBIX KpPHUCTAIIOB.
Wckaxennsle U yciaoxxkHeHHble (opmbl. Kpucraminyeckue ckenerbl W JIeHApuTH.. HurteBuansle u
BOJIOKHHUCTbIE (OpMBl KpucTamuioB. He3zakoHomepHble, NPUOIMKEHHO-3aKOHOMEPHbIE U 3aKOHOMEpHBIE
CPOCTKM  (IIpy3bl, MapajjieNbHbIe CpPOCTKHM, JBOWHMKM CpacTaHus U JIBOWHUKM IpOpacTaHus,
MOJINCUHTETUYECKHUE TBOMHUKY, CPEPOIUTHI, STUTAKCHSL.

Pazoen 2. Ocnoswl kpucmannioxumuu.
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2.1. KpucramioxuMuyeckne XapakTEpUCTUKH CTPYKTyp KpuctawwioB. Ilpeamer wu  3agaunm
Kpuctaymoxumuu. OnucaHue JajabHEro Mopsika B KpUCTaIaX C MOMOILIBIO IPOCTPAHCTBEHHBIX PELIETOK.
DNeMEeHTbl CUMMETPUU KPUCTAUINYECKUX CTPYKTYP (IJIOCKOCTH CKOJIB3SIIETO OTPAKEHHSI, BUHTOBBIE OCH).
Kpucrannuueckass cTpykTypa U crnocoObl €€ ONHMCaHHsl C TOMOINbIO AJIEMEHTapHbIX suyeek. dopma u
ONMCAHUE DJEMEHTAPHBIX SA4YEeK pa3au4HbIX cuHroHud. I[lapamerpel, cummerpus (dopma) U THUIBI
uentpoBok (P, C, I, F) snementapubix sueek. 14 pemeroxk O.BbpaBe, ux pacmpeneneHue MO CHHTOHHSIM.
[lonsiTie O mpocTpaHCTBEHHbIX rpynmax cumMmerpur. Cummerpuss 230 OpPOCTPaHCTBEHHBIX TIPYIII
E.C.®enoposa. Cumbouibl A.lllendnuca. IlpencraBienne KpUCTAJUIMYECKUX CTPYKTYpP B BHJE IIAPOBBIX
YIaKOBOK U KJIaJOK. ['ekcaroHanbpHast M KyOudeckas IJIOoTHeWIMe ynakoBku. KoopanHalmoHHbIE Yynciaa U
KOOPJIUHAI[MOHHbIE MHOTOI'PaHHUKH.

2.2. OCHOBHbIE CTPYKTYpHBIE THUIIbI KpPHUCTAJUIMYECKUX BemiecTB. CHCTeMaTHKa KPUCTAJUITMUECKUX
CTpykTyp. OnucaHue KpUCTALUIMYECKUX CTPYKTYp: YHUCIO (OPMYIBHBIX E€IUHHI] M CTEXHOMETpHYEcKas
dbopmMyna coeIuHEHUs, KOOPAMHALMOHHOE YMCIO, KOOPJMHAIMOHHBIH MHOTOTPAaHHHMK, PEHTI€HOBCKas
IJIOTHOCTD, IJIOTHEHIINE YIaKOBKH M 3aII0JJHEHHOCTh ITyCTOT, MPOEKIUs Ha 0a30BYIO MI0CKOCTh. OnucaHue
CTPYKTYPHBIX THUIIOB IIPOCTBIX BELIECTB (MeOu, Maruus, rpadura, anmaza u Ap.), OMHAPHBIX COEIUHEHHM
tuna AX, AXn (ranuta, ¢aroopura, pyTiia U Ap.), CI0KHOOKCUIHBIX COETMHEHHUH (IMUHEIH, TePOBCKUTA
U Jp.).

2.3. Ilousatus noaumMophusM U U30MOpHU3M KPUCTAIUIMUECKUX TBEPABIX Ted. TBepable pacTBOPHI U
yclioBus UX 00pazoBanus. TBep/bple pacTBOPHI, YCIOBHs X oOpa3oBanus. M3omopdusm.

2.4. Wpentuduxanus KpUCTAUIMYECKUX BEIIECTB C IOMOILBIO PEHTICHOCTPYKTYPHOTO U
peHTreHo¢a3zoBoro aHaiu3zoB. YpaBHeHue bperra-Bynbda u nHGOpPMATHUBHOCTH PEHTIC€HOBCKHX METOJIOB
aHaJIM3a MpU U3yYEeHUH KPUCTAUIMYECKUX BELLECTB.

CoBpemeHHbIE TeMaTH4ecKue 0a3bl JAaHHBIX 10 KpUCTaIOrpaduu, KpPUCTAUIOXUMHH U
MUHEpaJIOTUH, PUKIIAHbIE KOMIIBIOTEPHBIE POTPaAMMBbI JUIs OITMCAHUS KPUCTAININYECKUX TBEP/IbIX TEIL.

Pazoen 3. Ocnoswbr munepanoeuu u nempoepaghuu.

3.1. Baxwueiimue kiaccbl MUHEPAJOB M UX JMArHOCTHKA MO (M3MKO-MEXaHWYECKUM CBONCTBaM.
OcoOenHocTu cocTaBa U Qu3nyeckue cBoicTBa. ['eHesuc u GopMbl HAXOXKJACHUS MUHEPAIOB B MPUPO/IE.
CamopoaHble MeTaJlIbl U METaJUIONAbl. 30JI0TO, IJIaTHHA, TpaduT, anmas, cepa. OKCUABI U THAPOKCUIBI.
Oxcuppl Kene3a: reMaTuT (KpacHBIM jKeNe3HsK), MarHeTUT (MarHUTHBIM KeJIe3HSK), XPOMUT (XPOMHUCTHIH
KEJIEe3HSK), TUMOHUT (Oypblil skene3Hsk). OKcuapl KpeMHUS: KBapll (TOpHbBIN XpycTallb, >KUIBHBIM KBapll,
MOPHOH), XaJlelO0H, araThl, ONajld - MNPUPOJIHBIA TIeidb KPEMHEKHCIOThbl. CHIIMKAThl: IOJEBBIE INIMATHI,
He(deNnuH, NUPOKCEHBI, TIJIMHBI, TalbK, acOecT, CEepHEeHTUHUT, NUpPoPUUIUT. Anatur u ¢GocHOpUTHI.
KapGonatel, HUTpaThl, Cynb(aThl: KaabIUT, MAarHe3WT, AOJOMHT, THUIIC, COJA, TPOHA, MUPAOUIUT (TOphKas
COJIb), AyHUT (KBACLIOBBIM KaMeHb). ['aloreHuapl: rajJuT U KaMeHHast CoJib, CUIIbBUH, (prooput. Cynbdusl,
apceHuIbl W AHTUMOHUIBL: THUPUT (CEpHBIA KOJIYEAAH), XAIbKONMUPUT (MEOHBIM KOJYEAAaH) U JIp.
JluarHocTrka MHUHEpAJOB IO HMX (U3UKO-MEXaHWYECKHMM CBOMCTBaM: I'€HE3UC U (POPMBbI HAXOXKICHHS
MUHEpaJIOB B MPUPOJE, LBET, LBET 4YEpThl, MPO3PayHOCTh, CHANHOCTb, TBEPAOCTh, IUIOTHOCTH U HX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH.

3.2. Cucrematuka TOpHBIX MOPOJ M HMX JMAarHOCTUKa IO (PU3MKO-MEXaHHUYECKUM CBOICTBaM.
Marmaruyeckue TOpHblE MNOpPOJAbI: INIyOMHHBIE HOpPOAbI (TPAaHUTHI, HE(PETUHOBBIE CHEHUTHI U Jp.).
WznuBmmecs mopoas! (6a3anbThl, Tophuputsl U Ap.). I[IpoaykTel BylkaHUYECKON NeATENbHOCTH (TY(QHI,
nem3a, MepiauThl U 1p.). KuiabHble MOPObl (MIErMATUThI, KWIbHBIN KBapil). OcajoyHble TOPHbIE MOPOJIbI:
00J0MOYHbIE NOPO/bI (MECKH, ECUaHUKU), TJIMHBI (KAOJMHOBbIE, MOHTMOPUIUIOHUTOBBIE). XUMHUYECKUE U
Ouonoruyeckue ocaaku (MUHEpaJbHbIE COJU: AHTUAPUT, THUIC, KaMEHHas COJjb, KapHaIUT U Jp.;
KapOOHATHBIE TMOPOJbl: M3BECTHSKH, MEJ, JOJIOMUTHI, MarHe3uTbl, MEpPreiu; KPEMHE3EMHCThIE MOPOJIb:
OTOKH, TpEemesbl, IUaTOMUTHI). MeTamoppuueckre ropHble MOPOJbI: MEPEKPUCTAIUIM30BAHHbIE NECKU U
MeCYaHUKH (KBAPIUTHI), IEPEKPUCTATIN30BAHHBIC M3BECTHIKA U MeJ (MpaMop), ClIaHIbl U Ap. Jlnarnoctrka
TOPHBIX MOPOJ MO UX (PU3HKO-MEXaHUYECKUM CBOICTBaM: MHHEPAJIbHBIN COCTaB, CTPYKTYpa, TEKCTypa U
IeHE3UC FTOPHBIX MOPOJ U NPUMEHEHUE B IPOMBILIUIEHHOCTH.

3.3. Kpucraimoontnyeckue METOABI MCCIECIOBAHWS MHUHEPAIBHOTO CBIPbSI M TEXHUYECKHX
MIPOJIyKTOB.

4 O0beM yueOHOI M CIUIIHHBI.

Bun yueOHo# padoThl O0BbeM TUCHUIIINHEI
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3E Axkan. | Actp.
Y. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,34 48,2 | 36,18
B TOM 4mncJjie B (popMe MPAKTHYECKOI MOATO0TOBKH
(npu nanuuuu) ) ) )
Jlexnnn 0,44 16 12
B TOM 4ucIie B (popMe MpaKTUUECKOW NOATOTOBKU (npu Hanuyuu) - - -
[TpakTueckue 3anstus (113) 0,44 16 12
B TOM 4ucIie B (popme NpaKTUUECKON MOATOTOBKH (npu Hanuyuu) - - -
Jlaboparopusie pabots! (JIP) 0,44 16,2 12
B TOM 4ucIie B popme NpaKTUYEeCKON NOATOTOBKHU (npu Haiuyuu) - - -
CamocrosiTeJibHas paboTa 0,66 23,8 17,82
KonrakTHas camocrositenbHas padboTa
0,20 0,15
(AmmK uz VII ons 3au / 3au4 c oy.) 0.66
CaMocTosATenpHOE N3YUYCHHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 236 | 1767
BUObL CAMOCOAMENLHOU pabomwl) ’ ’
Bujx koHTpOJIS:
JK3aMeH - - -
KonTtakTHas paboTa — mpoMeXyTOYHAs aTTECTaIUs - -
IToaroToBka K SK3aMeHYy. i - -
Bua nToroBoro KOHTpoOJIsi: 3aver

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«J/IabopaTopHBbIi NPAKTHKYM 110 COBPEMEHHBIM METOaM HCCJIeJ0BAHUSA MATEPUAJIOB M IIPOLIECCOB)»

1 Leap AUCHMIUIMHBI — OCBOCHHE CTYJACHTaMH COBPEMEHHBIX METOJOB (PH3UKO-XUMHUYECKOTO
aHaJIM3a W HWCCICJOBAaHUS MATEPUAIOB M IPOIECCOB, TPUMEHSEMBIX JUIS 3alllUThl OT KOPPO3UH
000pYIOBaHUS PHEPTO- M pECypcoCcOeperaronux Mponu3BO/ICTB.

2 WM3ydeHue IUCHUIJIMHBI HANMPABJIE€HO HA TPHOOpPeTeHHE CJEAYIIIUX KOMIETEeHIHd M
HHINKATOPOB MX JOCTHKEHHS:

IIK-4.1, IIK-4.2, IIK-4.3, [IK-7.3, [IK-7.4.

3nams:

- KJIACCUYECKUE TIPUEMBI paObOThI Ha UCCIICIOBATEIILCKUAX MPUOOpax;

- OCHOBBHI IPOBEJICHUS CIIOKHBIX MHOTOYPOBHEBBIX HAYYHBIX 3KCIICPUMEHTOB C HCIIOJIh30BAaHUEM
HOBeHIIero 060pyA0BaHNUS;

- METOBI TIONCKA, aHAIM3a ¥ CHHTEe3a HH(OPMAIIMU O MaTepHuaiaxX U Impoleccax;

Ymemns:

- BBIOMPATh ONITHUMAJTLHBIA METO]T UCCIICIOBAHMSI MATEPHAJIOB ¥ ITPOIIECCOB JJIsi KOHKPETHBIX 33134,

- BBINIOJIHATH (DU3MKO-XMMHYCCKHAE WCCIICIOBAaHMS, HAINPaBJICHHBIE HAa pa3pabOTKy HOBBIX W
MOBBIIICHUE KAY€CTBA Y)KE CYIMISCTBYIOIIUX MAaTepHUAIOB U IIPOIIECCOB;

- OCYIIECTBJIATH KOHTPOJb COCTaBa, CTPYKTYpbHl W CBOWCTB MATEPHAJIOB C WCIOJIh30BAaHUEM
COBPEMEHHBIX aHATUTUICCKUX CPEJICTB U KOMITBIOTEPHOTO MTPOrPAMMHOTO 00CCIICUCHHUS;

- CaMOCTOSATEIBHO TIOJNy9aTh W WHTEPIPETHPOBATh AHATMTHYCCKUE JAHHBIC C WCIIOJIh30BAaHUEM
COBPEMEHHOTO IMPOTPAMMHO-METOIUMIECKOTO 00eCIICUCHHSI,

Braoemy:

- OCHOBHBIMH COBPEMEHHBIMH METOJIMKAMH HCCIICIOBAHUS MAaTCPHUAIIOB U TIPOIECCOB;

- HaBBIKAMH pabOTHI HA COBPEMEHHOM HCCIIC0BATEIHLCKOM 000y I0BaHHH;

- HaBBIKAMU TUIAHMPOBAHWS W TIPOBEICHHUS HCCICAOBAHWK M pPa3pabOTOK B 0OO0JACTH 3alHUTHI
METALUTHICCKUX U HEMETAUTHYCCKUX MaTePHATIOB OT KOPPO3HH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Knaccugurxayus u npumenenue memooos u cpeocme OUAcHOCMUKU OJisl UCCIe008AHUS,
KOHMPOJISL U AMMecmayuu Mamepuanos. INeKmpoHHAs MUKPOCKONUs
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OCHOBBI TEXHMKM U TEOpPUH, YCIOBHUS TPOBEIACHHUS COBPEMEHHOIO (PU3UKO-XUMHUUYECKOTO
skcniepuMenTa. [IporpaMMHoe obecrieueHue CpeacTB IMarHoCTUKA MaTEepPHUAJIOB.

Metponorust pu3nKo-XuMHUYECKOTO aHAIU3a.

[IpocBeunBaromas snekTpoHHas Mukpockonus (II9M). PactpoBas s1ekTpoHHass MUKpPOCKOIHS
(POM). Pentrenocnextpanbublii Mukpoananu3 (PCMA). CunoBas TyHHenbHas Mmukpockonus (CTM).
OOBeKTHI UCCIIEOBaHUM U UX MOAroTOBKa. Annaparypa. OCHOBHbIE IPUHIUIIBI METOJIOB.

Pazoen 2. CnekmpanvHvle memoov uccie0o8anus Mamepuaios

Knaccugukanus crnekTpockonndeckux MeTooB. OCHOBHBIE THUIIBI B3aMMOJEWUCTBUS BEILECTBA C
n3nyyeHueM. GoTonpoBoIMMOCTb TBEPABIX TEl.

ATOMHO-3MUCCUOHHBIN (AD) 1 aToMHO-a0cOpOLIMOHHBIHN (AA) aHaIu3.

KonebarenbHast cnexkrpockonus: uH¢pakpacHas (MK)- u komOunanuonHoro paccesuust (KP)-
CIIEKTPOCKOIIHSL. Meronsl MOJIEKYJIIPHOM ONTHYECKON CIIEKTPOCKOIINH. Konopumerpusi.
®dorornexrpokosopumerpusd. Crekrpoporomerpusi. Panguocnexkrpockonus. MeTo bl SA€pHOI0 MarHUTHOTO
pesonanca (SAMP), smepHoro kBaapymoibHOrO pe3onanca (AKP) u anekTpoHHOTO mMapaMarHUTHOTO
pe3onanca (OI1P).

Pazoen 3. Memoowl onpedenenus xumuuecko2o cocmaga Mamepuaios

XHAMHUYECKUI JJIEMEHTHBIN aHaJu3. JloxanbHbIN PEHTI€HOCIEKTPAJIbHBIN u
peHTreHouIyopeceHTHBIA MeTO bl aHanu3a. Macc-criektpomerpust. [IpuHnunuanbHas cxema U TUIIbI Macc-
CHEKTpPOMETpOB. MeToapl uccienoBaHusl MOBEpXHOCTU. (hKe-aneKTpoHHast crekrpockonus, PDOOC,
oOpatHoe pe3epdopoBCcKOe paccesHue. M3mepeHus yaenbHON MOBEPXHOCTH U MOPUCTOCTH. Bo3moxkHOCTH
nepuBarorpaguu.

Pazoen 4. Kpaesoti yeon cmauusanus

HccnenoBanue U3MEHEHHs yria CMayMBaHUS Ha Pa3IMUHBIX MOBEPXHOCTSAX C TEUEHUEM BPEMEHU.
JleTeKTUpOBaHUE COCTOSIHHUSA TIOBEPXHOCTH, a TaKXe aHajiu3 I[POLIECCOB, MMPOUCXOIAIIMX B
MIPUIIOBEPXHOCTHOM CJIO€ BEHIECTBA TOJIUHOW MOPSAJKAa HECKOJIbKUX HAHOMETPOB IpPU KOHTAKTE C
KUAKUMHU cpenamu. V3mepeHue MoBEepXHOCTHON 3HEPruu, ONpeiesieHHE IIEpOXOBATOCTU IOBEPXHOCTH,
YCTaHOBJIEHHE TOYHOI'O BPEMEHHM Hayajla U CKOPOCTH IPOLIECCOB KOPPO3UM METAJUIOB, B TOM YHCIE MpU
NPUMEHEHUHM  3alllUTHBIX MOKPBITHH, MMEIOIIUX HAaHOPAa3MEPHYIO TOJIUIMHY, OLEHKY CTElNeHH
3arpsiI3HEHHOCTH TOBEPXHOCTEW (JaHHBIM METOJOM MOKHO BBISIBIIATH 3arpsi3HEHUs, HEIEeTEKTUpYeMble
BHU3YaJIbHO, a MHOT/JA JIaXKe C TIOMOIIIbI0 MUKPOCKOIINH ), UCCIIEIOBaHUE 00pa30BaHMs CMAYUBAIOUIUX MIIIEHOK
Ha TOBEPXHOCTSIX MaTepuaioB B YCJIOBUSX MOBBIILIEHHON BIQKHOCTH (IPOIECC MOKET MMETh pEelIaroliee
3HaYEHHUE JJIs1 MaTepHalloB, IPUMEHSAEMBIX B 3JIEKTPOTEXHUKE U JIEKTPOHHUKE), OMPENEICHHUE JI0JIU KaKI0TO
13 KOMIIOHEHTOB B [IOBEPXHOCTHOM CJIO€.

4 O0beM yueOHOM TMCUUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 0,83 30 22,5
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,83 30 22,5
Jlaboparopubie padoTs! (JIP) 0,83 30 22,5
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,83 30 22,5
CamocrosiTesibHas paboTa 2,17 114 85,5
KoHnTtakTHas camocrositenbHas paboTa 217 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 113,8 | 85,35
Buja nToroBoro KOHTpoJIs: 3auer
AHHOTanus padoyeil NPOrpaMMbl AU CHUILIMHBI
«Teoperuyeckue 0CHOBBI KOPPO3UU»
1 Heap AUCHMIUIMHBI — TMPUOOPETEHHME CTYyJIEHTAaMHU 3HAHMA O KOPPO3HOHHBIX IIPOIIECcCax,
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MPOTEKAIOIIUX B Ta30BbIX U KUAKUX CpelaxX, O BHAAX KOPPO3UH, MMEIOIIMMU MECTO B IPHUPOJIHBIX U
TEXHOJIOTUYECKUX Cpeaax.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOMIUICH 10JIKEH

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMU UX TOCTH)KCHUS:

1IK-6.1, IIK-6.2, IIK-6.3.

3nams:

— (bu3MUecKuil CMBICI IPOLIECCOB, MPOTEKAIOIINX HA JIEKTPOIaX;

— MEXaHM3MBI IPOTEKAIOIINX KOPPO3ZHOHHBIX IIPOLIECCOB;

— METO/bl UCCIIE0BAHNS KUHETUKH 3JIEKTPOIHBIX [TPOLIECCOB U MPOLIECCOB KOPPO3UH;

— C1oco0bl KOPPO3UOHHBIX UCTILITAHUM.

Ymemns:

— CHHUMATh NOJSPU3ALUOHHBIE KPUBbIE 3JIEKTPOIHBIX IPOIIECCOB, CTPOUTH TUArPaMMbl KOPPO3HUU;

— ONpeleNsITh Ha OCHOBE SKCIIEPUMEHTAJIbHBIX MCCIIEOBAHUN W JUTEPATYpPHBIX JAHHBIX TOKH U
MOTEHIIMAJIBI KOPPO3UH, TIOKa3aTeNIl KOPPO3UH;

— ONpEeNeNsITh JUMUTHPYIOIIYIO CTaIUI0 KOPPO3HOHHOTO MPOIIecca;

— MPOU3BOJUTH OLIEHKY KOPPO3UOHHON CTOMKOCTH MaTEpPHaJIOB B arpECCUBHBIX CPEAAX;

— MPOBOJUTH YCKOPEHHbIE KOPPO3HOHHBIE UCIIBITAHUS;

— MPUMEHSTH MOJIYYEHHYIO HH(GOPMALIUIO JUIs PEIIEHNs] KOHKPETHBIX TEXHOJOTHYECKHUX 3a/1au.

Braoemy:

— HaBbIKAMHU  HACTPOMKHM  TEXHOJOTMYECKOro  O000pYyAOBaHMS, HaJaJKU IPUCHOCOOJICHUH,
MHCTPYMEHTA U IPYroil OCHACTKU, BKIIIOUEHHOU B 1a00PAaTOPHBIN MPAKTUKYM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Beeoenue. Teopemuueckasn 31eKmpoxumus.

3HaueHue, LeIu U 3a7adu JUCUUIUIMHBL. COBPEMEHHOE OIpeNIeIeHHEe KOPPO3UU U CONPOTUBIICHUS
MarepuaioB. 3Ha4YeHHE OOpbObI ¢ Koppos3ueil. (OCHOBHBIE pa3leibl W TOHATHS JAWCIHUIUIMHBL
Knaccudukanus BUIOB paspylieHHs MaTepUaloB IOJ JEWCTBUEM arpeccuBHBIX cpea. KomuuecTBeHHas
OIIEHKa KOPPO3HOHHOTO pa3pylICHUs] MaTepUaIoB. DIEKTPOXUMHUYECKask U XUMUYECKask KOPPO3Usl.

OcHoBHble noHATUA 3MekTpoxumuu. [IpoBognuku I u Il poma. DaexTponu3 kak OKHCIHUTEIbHO-
BOCCTaHOBUTEJbHBIN IIPOIIECC.

Knaccugukanus mnpoOBOJHUKOB M IMPOXOXKJICHHE IOCTOSHHOTO JJIEKTPUYECKOr0 TOKa uepe3
ANIEKTpOXUMHUYECKUE cucTeMbl. OCHOBHBIE THUIIBI EKTPOXUMUYECKUX CHUCTEM M HUX COCTaBHBIE YacCTH.
Onpenenenre NOHATHH KaToJ U aHoA. OTJIIMYUTENbHBIE IPU3HAKU IEKTPOXUMUYECKUX PEaKIUH.

3axonsl Dapajest, Kaxyluecs OTKIOHEHU. Bpixo o ToKy.

Pazoen 2. Ocnosbl snexmpoxumuieckoti mepmoOuHaAMuKu

[IpyurHBl BO3HMKHOBEHHS D3JIEKTPOXMMHUYECKOIO TNOTEHIMala Ha TpaHULE 3IEKTPOA-pacTBOp.
PaBHoBecue B anekTpoxumMuueckoi nenu. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE MOJYPEaKIUU U IMOHITHE
anekTpoaHoro mnoreHuuana. Knaccuduxamus snextponoB. KoHuenmus 31eKTpOHHOro paBHOBECHS Ha
rpaHuIle MeKkTpoa-metai. Knaccudukamms anexktpoxumudeckux 1emnei. [Ipasumo 3nakoB u pacuer J/C.

Bopopoansblil a5ekTpoa U craHAapTHash BOJOpOHAs mmikaia. Kuciopoanslil snektpon. duarpamma
[Typ6e. MemOpanHble paBHOBecHE, MEMOPAHHBIH TOTEHIHAIL.

CrpoeHue JBOMHOTO 3JIEKTPUUECKOTO CIOS

CBsI3b 2JIEKTPUYECKUX U aJICOPOLIMOHHBIX SIBJICHUM Ha rpaHuue pasaena ¢as. EMxocTh nBOHHOTrO
ANEKTpUYecKoro  ciosi. [loTeHmmanbl  HyneBoro 3apsga W MexaHu3M  BosHUKHOBeHus  DJIC
ANEKTPOXUMHYECKOM LIETIH.

OcHOBHBIE MO/IE/IbHBIE MPEJCTABJICHUS O CTPOCHUHU ABOMHOTO 3JIEKTPUUECKOIO CIIOSI.

OCHOBBI IEKTPOXUMUYECKON KUHETUKH.

OO0mas XapakTepucTUKa 3JEKTPOXUMHUYECKUX IpolieccoB. [lomsipuzanmoHHas XapaKTepUCTHKA B
YCIIOBUAX JIMMUTHUPYIOIIEH cTa i MaccolieperHoca. MeTo 1 Bpaliaromerocs JUCKOBOTO 3JIEKTPoAa.

Teopus 3aMeIEHHOTO pa3psiia U ee COBpeMeHHOe 000CHOBaHKHE. MeTOIbl U3YUEeHHUS CTaauil pa3psii-
MOHM3aUU. 3aKOHOMEPHOCTH DJIEKTPOIHBIX IPOLIECCOB B YCIOBUSAX MEUIEHHON XUMHUYECKOW CTaauu.
MHorocTauiiHple peakuy C MOCIE0BATEIbHBIM IEPEHOCOM 3JIEKTPOHOB.

4 O0beM yueOHOM TMCHUIITHHBI

Bun yueOHo# padoThl O0BbeM TUCHUIIINHEI
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3E Axkan. | Actp.
4. 4.

O01mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,28 82 61,5
B TOM 4HcJjie B (hpopMe NPAKTHYECKOM OATOTOBKH 0,89 32 24
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,5 18 13,5
Jlaboparopusie padots! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,89 32 24
CamocrosiTeJibHas paboTa 1,72 62 46,5
CaMOCTOSTENbHOE N3YUYEHUE PA3/IE€TI0B AUCHUIIIMHbI 1,72 62 46,5
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMEKyTOYHAsI ATTECTAIIHS I 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«CBOMCTBA M TEXHOJIOTMH HEMETAJIMYECKHX MATEPHATIOB)»

1 Heab IMCUMILUIMHBI — OBJIaJICHUE OaKajlaBpaMH 3HAHWM OTHOCHUTEIIBHO CBOMCTB Hanbo0JIee BaKHBIX
IIPOMBIIIJIEHHBIX NOJIMMEPOB U MX NPUMEHEHUS B KaYECTBE OCHOBHBIX MATEPHAIOB M3JEIUM WU B BUIE
3aIUUTHBIX TOKPBITUM, IUICHOK, BOJOKOH M KakK CBA3YIOIIME B IOJMMEPHBIX KOMIIO3HMTAX, a TaKXKe
MIOHUMAaHHE PAAa TEXHOJIOTHUYECKUX OCOOCHHOCTEHN UX MOJTYUYCHHUSL.

2 H3yyeHue AMCHUILIMHBI HANPAaBJEHO HAa MNpPUOOpeTeHHe CJIeAYIIMX KOMIIETCHUHH |
HHAUKATOPOB UX JI0CTHKECHUS:

IIK-7.1; I[IK-7.2; I[IK-7.3; 1IK-7 4.

3nams:

- OCHOBHBIE IPHEMBbI, MCIOJb3yeMble B (U3UKE U XUMHUHU T[OJUMEPOB JJIsl XapaKTEPUCTUKU
CTPYKTYpPBI U CBOVMCTB IIOJINMEPOB;

- XapakKTep BIUSHUS MOJIEKYJSPHBIX TapaMETPOB, Ha (PU3UUECKHE CBONCTBA IOJUMEPOB;

- creuu UKy IpoLEeccoB MOIMMEPU3ALINHU, TIPUMEHSEMBIX JJIsl CUHTE3a OJIUMEPOB;

- OCHOBHBIE CBOMCTBA ITOJIMMEPOB U UX CBA3b C MOJIEKYJISIPHOU CTPYKTYpPOU;

- MHCTPYMEHTAJIbHBIE METO/IbI AHAIN3A Il XapaKTEPUCTUKHA CTPYKTYPBI U CBOMCTB IIOJIMMEPOB;

Ymemns:

- CHHTE3UPOBAaTh OPTaHUYECKHE COCAUHEHUS, IPOBOJUTh KAaUECTBEHHBIM U KOJIMYECTBCHHBIN aHAJIN3
OpPraHUYECKOT0 COEIUHEHHS C UCII0JIb30BAHUEM XUMHUECKUX U (PU3UKO-XMMUYECKUX METOJIOB aHAIN3a;

- IPOU3BECTU BHIOOP paIlMOHATIbHON TEXHOJOTUYECKONW CXEMBbl MOJYYEHUS IOJMMEPHOM MPOIYKIINUH,
IIPOU3BECTH PACYET TEXHOJOTHMYECKMX MapaMmMeTpoB Uil 3aJaHHOIO IIpolecca, ONPENEIUTh NapaMeTpbl
HawIy4dlllel opraHu3aluy rnpoiiecca il KOHKPETHOrO BUJa 000pyI0BaHUs, IPOEKTUPOBATH MPOU3BOACTBO
MOJIMMEPHBIX U3IEIHI;

Braoemy:

- METOJJaMU HCCJEIOBAaHUS OCHOBHBIX (DU3MYECKUX CBOMCTB IOJIMMEPOB U  IMOJIMMEPHBIX
KOMIIO3UTOB;

- 3HaHWUSAMM TEXHOJIOTMYECKUX MPOLIECCOB MOIYYECHUS ITOJIUMEPOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

1. Onpenenenve MOHATUS TOJMMEpP, MOHOMEp, CTPYKTYpHOE MOBTOpstoiieecss 3BeHO. CrocoObl
M300paKeHUsI  MOJMMEpPHBIX  MOJEKY1l U  KiIacCUQUKanmus MOoJuMepoB. MoJeKyIspHblii  Bec,
MOJIMUCIIEPCHOCTh U MOJIEKYJIIPHO-MaccoBoe pactpesaeneHue noiaumepos (MMP). Tlpumeps! npupo HbIX,
CUHTETUYECKHX M HCKYCCTBEHHBIX IOJHUMEpPOB. MOJEKYISIPHOE CTPOCHHME IOJIMMEPOB, IOHSITHE
KOH(pUrypauuu 1 KoHQOpMaluu B NPUIOKEHUH K MaKpOMOJIEKYJIaM, MepBUYHAs, BTOPUYHAS U TPeTHYHAs

CTPYKTypa MHIOJIHUMEPOB. Ilonatue o rUOKOCTH MAaKpOMOJICKYJI, TEPMOJUHAMHUYCCKAA H, KHUHCTHUYCCKasa

117



(MexaHu4ecKas) THOKOCTh MaKpOMOJIEKYIL.

2. TepmomiacTU4HbIE TMOJMMEpPHI, KaydyKd, THUOKOIENHbIE W JKECTKOLEHHbIE IOJIUMEPBI,
TpexMmepHble ceTKu. [losmmepsl H30JSATOpPHI M MPOBOJHUKH. OJIEKTPOHHbIE M MAarHUTHBIE CBOMCTBa
MTOJIMMEPOB C CUCTEMOM CONPSKEHHBIX JIBOMHBIX CBS3EH.

3. OcoOenHoctu aMOphHOTO W KPUCTAUIMUYECKOTO COCTOSIHHS JIMHEHHBIX  IOJIMMEPOB.
[IpocTpaHcTBeHHAst OpraHu3alysl U CTEPEOPETYIAPHOCTD JIMHEHHBIX MaKpPOMOJIEKYJT KaK OCHOBHOE YCJIOBHE
KpUCTaJIM3auuu nojauMepoB. CTeneHb KpPUCTAUIMYHOCTH IOJIMMEPOB M METOJbl €€ OIpeAeieHUs.
OcoOeHHOCTH MEXaHMYECKMX CBOMCTB KPUCTAJUIMUECKHUX MOJUMEpPOB. Me3oMophHBIE COCTOSIHUS
HU3KOMOJIEKYJISIPHBIX BEILECTB, KUJKUE U IJIACTUYECKUE KPHUCTAJUIBI. AMOP(GHOE COCTOSHUE MOJIUMEPOB.
[Ipuponga crexinooOpa3HOro COCTOSHUSL IOJIMMEPOB U OOJAcTH TEeMIEpaTypHbIX MEpPEeXoJ0B U3
CTEKJIO0O0pPa3HOTO B BBICOKOAIACTUYECKOE COCTOsIHME. PaboTOCIIOCOOHOCTh MOJIMMEPOB B CTEKJIOOOpPa3HOM
COCTOSIHUM, TEMIIEpaTypa XpPyHKOCTH.

4. IlpuuuHbl, 0O0yCIaBIMBAIOIIME IMPOSIBICHUE BBICOKOAIACTUYECKUX CBOWCTB B MOJUMEPAX.
[Ipupona penakcaMOHHBIX SIBJICHUM B BBICOKOIOJUMEpAX, YIPYroe NOCIEACHCTBUE M THCTEPE3UC.
MexaHn4yecKkue MOJIEIH, YUUTHIBAIOIINE MPOSIBICHNE BHICOKOAIACTUYECKHX CBOMCTB B MOJIUMEPaX.

5. MexaHnuueckue U BA3KOCTHBIE CBOMCTBA TEKYyUHX MOJHMMEPHBIX cucTeM. OCOOEHHOCTH TEYEHMS
HaIlOJIHEHHBIX MOJIMMEpHbIX cucteM. CBoilcTBa pacTBOPOB MOJHMMEPOB Kak TEPMOJAMHAMUYECKU
PaBHOBECHBIX CHCTEM. TepMOJMHAMHUKa pacTBOPOB IMOJUMEPOB IpPH IMEpexoje IMOoJUMEpa B PacTBOP,
HEUJEeaJTbHOCTh PACTBOPOB IMOJIMMEPOB, KPUTHUECKHE TEMIIEPATyphl CMELIECHUS MOJIMMepPa U PaCTBOPUTEIIS.
Bropoii BupunanbHbiii k03duiIMEHT U ero cBA3b cO CcBOOOAHOM s3Hepruei. Xopomue, mioxue u 0-
pactBoputenu. PazoBble paBHOBECUS B pacTBOpax IMOJIMMEPOB. BO3HUKHOBEHHUE >KUJIKOKPUCTALIMYECKOMN
OpraHu3alui MaKpOMOJIEKYIL.

6. OCOOEHHOCTM CTYNEHYAThIX IPOLECCOB MOJYYEHHUS M CHHTE3 TIE€TEpPOLENHbIX IOJIMMEPOB.
OcHOBHBIE KJIACCHI MOJIMMEPOB, MOIYYAEMbIX CTYIEHYATON NOJUMEpHU3alieil, MeXIEMHOW U BHYTPULIETTHOMN
oOMeH u ero BiusHue Ha MMP. TpexmepHas noiaumepuszauuss U HOJUMEpHble ceTkU. PaBHOBecHas
MOJIMMEPHU3aLUs B 3aKPBITBIX U OTKPBITHIX CHUCTEMaX U METOJbl IPOBEACHUS MOJIMMEPHU3ALMU B pacilylaBe 1
pacTBope, ocodeHHOCTH Mex(ha3zHoU moauMepusanui. CrocoObl MPOBEACHUS CTYIICHYATON MOTUMEPH3aAIUN
— B paciulaBe, B pacTBOpe, B TBepAod ¢aze MexdasHas nonumepusalus, IUIACTUKA U DJIACTOMEpBHI,
MOJIy4ae€Mble [0 PEaKUMsIM CTYINEHYaTOW MOJIMMEpHU3aluud — MOJUIPUPHI, MOJUAMUIbI, HOJUMUMHUJIBI,
MOJIMypeTaHbl U TOJUKapOOHAThl, ceTdyarble MoJuMephl. llomumepHble MIEHKH, BOJOKHA W 3aIUTHbHIE
MOKPBITHUS.

7. AXTUBHBIE IIEHTPBI B LIEHHOW MOJIMMEPHU3aLN BUHUJIOBBIX MOHOMEPOB, HMHULIMMPOBAHUE, POCT U
oOpbiB 1eneil. OCHOBHblE KHHETUYECKHE YpPAaBHEHHS, OIMUCHIBAIOIIME TMpOILECChl MpH CBOOOIHO-
paauKalbHOW, KAaTHOHHOW, AHWOHHOW, AHUOHHO-KOOPAMHAIMOHHOW TNOJHUMEPHU3ALMM M METATe3UCHOU
oJIMMepHu3aluu. BinsiHiue cOOTHOIIEHHs CKOPOCTEN pocTa U 0OpbIBa Ha BEJIMYHUHY MOJIEKYJIIPHOM Macchl U
xapakrep MMP, 6e300pbiBHasi 1enHas noiaumepusanus. CTEpEOKOHTPOJb U CTEPEOPEryIUpOBAHHUE B
mporeccax KOOpAWHAalMOHHOW nojumepusanuio. [loamopranogocdasensl, nmojuMepHas cepa U CeEJIEH.
CrocoObl  MpOBEACHUS IIEMHOM MOJMMEpU3allMd — B Ta30BOM ¢asze, B pacTBOpe, B TBepaoil dase,
CYCHEH3UOHHAasi U SMYJbCUOHHAS MOJUMEpU3alMs, IJIACTUKU W 3JIaCTOMEPBHI, MOJIy4aeMble IO pPeaKLusM
uenHoi nonuMepusanuu. [loaruMepHbie MIEHKU, BOJOKHA U 3allUTHBIE TOKPBITHS.

8. Tumbl comosiMMepoB W YpaBHEHMsI 3aBUCUMOCTHU COCTaBa COIMOJMMEpa OT HCXOJHOM CMecu
COMOHOMEpPOB.  OTHOCHTENbHbIE AKTHUBHOCTM MOHOMEPOB B IIpolEccax CONOJUMEpU3AlUU. THIIbI
MIPOLIECCOB COMOJIMMEpPHU3aluu — UJealibHasi, dYepeayroulascsi, MUKpoOio4yHas. MeToabl oOrpeaeaeHus
OTHOCHUTEJIbHBIX aKTUBHOCTEH COMOHOMEPOB.

9. MeTonp!l onpeneneHns TEPMOCTOMKOCTH MOIUMEPOB. [IoHATHE O TENMIOCTOMKOCTH MOIUMEPOB U
MeToJIbl e OIeHKH. TemocToiikocTs mo Maprency (50 kr/cm?), AsTM D648 (18,5 xr/cm?), Buxa (5
kr/cMm?), TeMnepaTypa pasMsrdenus (nedopmaius Oe3 Harpysku), TeMIlepaTypa Iepexoja B BA3KOTEKydee
COCTOSIHUE WJIM TeMIIepaTypa IIaBICHHUS.
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10. Koppo3uoHHass CTOMKOCTH TOJUMEPOB NPHU BO3ACHUCTBUH HEOPraHWYECKHX arpeCCHUBHBIX
KUJKOCTEH, TaKUX KaK KHUCIOThI M IIEJIOYM Ha TMOJUMEPHI YriIeBOJAOPOAOB (KapOOIEMHBIE MOIUMEPHI).
XUMHYECKOE CONPOTHUBIICHHE KapOOIEMHBIX IMOJMMEPOB C HACHIIIEHHONW M HEHACBIIIEHHOW YIJIEpOaHOMI
LENbI0, POJIb OKUCIUTENIbHBIX PEAKIM ¢ ydacTHEM aTMOC(HEPHOro KHUCIOpOoia Ha XUMUYECKYI0 CTOMKOCTh
TakKUX [OJUMEPOB. Peaknuu OTIHIEINIEHUS MalbIX MOJIEKYJ OT OCHOBHBIX HOJMMEPHBIX Lened moj
NeMCTBHEM areHTOB KHUCJIOrO M IIEJIOYHOro Xxapakrepa. BosnelcTBHe HEOPraHMYEeCKHX arpecCUBHBIX
KUJKOCTEH, TAKUX KaK KUCJIOTHI U IIEJIOYM Ha MOJIMMEPHI, COJEPKAIIUE B OCHOBHBIX LEMSAX MeTepOaTOMbI
KHUCIIOpO/ia, a30Ta U cepbl (T€TepoLENHbIe MOJUMEpPBHl). XHUMHUYECKOE COMPOTHBICHHUE TE€TEPOLEIHBIX
MIOJIMMEPOB MPOTEKAHUIO KOPPO3UOHHBIX MPOILIECCOB C YUaCTUEM BOJIbI, CIIUPTOB, aMMHUaKa, ra3000pa3Horo
HCI u uHBIX arpeccuBHBIX I'a3000pa3HbIX U KMIKUX peareHToB. [lageHne MpoOYHOCTHBIX XapaKTEPUCTUK
TakUX TOJUMEPOB IOCIE JUIMTEIBHOTO BO3JEHCTBUS NOJOOHBIX BEIIECTB. 3allluTa IOJIUMEPOB OT
NECTPYKIMH B YCIOBUSIX IKCIUTyaTallMM OT aTMOC(EPHBIX U MHBIX BO3JEHCTBHIL

4 O0beM yueOHOM TMCHUILTHHBI

Bua yueOHo# padoThbl

O0BneM TUCHUIIINHBI

3E Axkan. | Actp.
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHas paboTa 3,67 132 99
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3

3,67
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IE€TI0B AUCHUIIIMHbI 131,6 | 44,7

Bujx uToroBoro KOHTpoJIA:

3a4eTr ¢ OLIEHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«XuMHYeCcKoe CONPOTUBJIEHHE METAIMYECKUX H HEMETAIIMYECKUX MATEPHATIOB»

1 Heap AUCHMIUIMHBI — TMPUOOPETEHHE CTYJEHTAMHM 3HAHWM O KOPPO3MOHHBIX IIPOIIECCaX,
MPOTEKAIOIINX B Ta30BbIX W JKHUJAKUX Cpelax, O BUIAX KOPPO3UHM, UMEKOIIMMU MECTO B MPUPOJHBIX H

TEXHOJIOTUYCCKUX Cpcaax.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUICH J0JI/KEeH:

Obnadams CIENyONUMA KOMIIETECHITUSMA U WHIUKATOPAMU UX TIOCTHIKCHUS:

IIK-6.1, IIK-6.2, [IK-6.3, I[IK-6.6, IIK-7.1, [IK-7.6.
3nams:

— (U3MUECKHI CMBICII TTPOIIECCOB, MPOTEKAIOIINX Ha YJIEKTPOIaxX;
— MEXaHU3MBbI IPOTEKAIOITUX KOPPO3UOHHBIX ITPOIIECCOB;

— MCTOABI UCCIICAOBAHUA KUHCTUKHU SJICKTPOAHBIX ITPOLUECCOB U MPOUCCCOB KOPPO3HU,

— CMOCOOBI KOPPO3UOHHBIX UCTIBITAHH.
Ymemn:

— CHHMATh HOJAPHU3ALUOHHBIC KPHUBBIC 3JICKTPOAHLIX IMTPOUECCOB, CTPOUTH AUArpaMMbl KOPPO3UHU,
— OHIpCACIATE Ha OCHOBC 3KCIICPUMCHTAJIIBHBIX I/ICCJ'IG)IOBaHI/Iﬁ N JIMTCPATYPHBIX HJAHHBIX TOKHW H

MMOTCHIHAJIBI KOPPO3UH, IOKA3ATCIIN KOPPO3HHU,

— ONpPENeNSTh JIMMUTHPYIOIIYIO CTaINI0 KOPPO3UOHHOTO TPOIIecca;

— IPOU3BOJHUTH OLIEHKY KOPPO3MOHHON CTOMKOCTH MaTEPUAIIOB B arPECCUBHBIX CpEAAX;
— IPOBOJUTH YCKOPEHHBIE KOPPO3HUOHHBIE UCIIBITAHMS;

— IMPUMCHATH IOJTYUYCHHYIO I/IH(i)OpMaHI/IIO JJI peIICHUS KOHKPETHBIX TCXHOJOTMYCCKUX 3aaa4.

Braoemy:
— HaBBIKAMH HACTPOWKH  TEXHOJOTHYECKOTO

000py10BaHMS,

HaJlaAKH1

MHCTPYMEHTA U PYroil OCHACTKU, BKIIFOUEHHOU B 1a00PAaTOPHBIN MPAKTUKYM.

MPUCTIOCOOTIEHUH,
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3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3zoen 1. Dnekmpoxumuueckas xoppo3us

DNEeKTPOAHBIC TOTEHIINABI U TEPMOJIMHAMUYECKAsT BOBMOYKHOCTh KOPPO3HH.

Koppo3sus B kucisix pactBopax. MexaHu3M BOCCTaHOBJICHHS BOAopoaa. Koppo3us B HEHTPaAIBHBIX U
LIEJIOYHBIX cpesiax (KUCIOpOoaHAs KOppo3us). MexaHi3M BOCCTAHOBJICHUS KUCIOPOA.

[Tonspu3annoHHpie AUArpaMMbl KOPPOIUPYIOMUX MeTauioB. CHATHE MOJSIPU3ALMOHHBIX KPHUBBIX.
Pacuer ckopocTeli Koppo3uu Mo MNOJISAPU3ANMOHHBIM JIaHHBIM. BiusHHE COOTHOIIECHMS TUIOLIAIEH KaToda U
aHOJIa Ha TOKU KOppo3uu. Teopust KaTOAHOM 3alUTHI.

[TaccuBanus. Xapakrtepuctuka naccuBaunu v @Puane noreHnuan. [loBeneHne naccuBaToOpoB.
[TaccuBHOCTB kele3a B @30THOM KUCIIOTE.

AnHopnHas 3amurta U nepenaccuBanus. Teopust naccuBHocTu. Ctabunn3anusi NacCCUBHOM IJIEHKU BO
BpemMeHHU. JlelicTBUE XJIOPUA-MOHOB W AaKTUBHO-IIACCUBHBIE 3JIEMEHThl. KpUTHUECKH TNOTeHUHAI
NUTTUHrooOpa3oBaHus. JlokanbHas aHo1HAs maccuBaus. [lacciBHOCTD CIJIaBOB.

Bnusinue BHyTpeHHHX (akTOpOB Ha KOPPO3MOHHOE MOBEJACHHE: MpUpPOJa MEeTaia, CoAepKaHHe U
CTPYKTYpa CIlIaBa, COCTOSIHUE U 00pabOoTKa MOBEPXHOCTH, MEXaHUYECKUE HATIPSKEHUS.

Bnusinue BHemHUX (pakTOpoB Ha KOPPO3UOHHOE MOBEJICHUE: COCTaB M XapaKTep arpecCUBHOM cpeibl,
TeMIeparypa, JaBleHWEe, CKOPOCTb IBWIKCHUS CPEIbl, BHEUIHSS MOJSIPU3aAIlUsi, KOHTAKT C METaIaMH U
HEMETAIJIaMU.

Pazoen 2. Xumuuecxas xopposus. Kopposus nememaniuueckux mamepuanos

Mexann3m razoBoil Koppo3uu. TepMoJIrHamMuKa ra3oBoil Koppo3uu. KuHeTnka razoBoi KOppO3uUU.
Bnusinue BHYTpeHHHX (AKTOpPOB Ha Ta30oBYI0 KOPpPO3HIO: COCTaB, CTPYKTypa CIUIaBOB, MEXaHUYECKHE
HanpspkeHus U aedopmanusi, oOpaboTka MNOBEpXHOCTU. BiusHue BHEMHUX (PAKTOPOB Ha TIa30BYIO
KOPPO3HIO: COCTaB Cpebl, TEMIIEpATypa, JABJICHUE CKOPOCTh JBUKEHUS CPEBI.

Koppo3us nonumepos. Koppo3ust 6eToHOB.

4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTb 1M CLHMILJIMHbI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,28 82 61,5
B TOM 4HcJIe B (popMe NPaAKTHYECKOH OATOTOBKHU 0,89 32 24
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,5 18 13,5
Jlaboparopusie padoTs! (JIP) 0,89 32 24
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,89 32 24
CamocrosiTesibHas paboTa 1,72 62 46,5
CaMOCTOSTEIbHOE N3YUEHHUE PA3/I€TI0B AUCHUIIIMHbI 1,72 62 46,5
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTeCTaIus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«3amMTHBIE MeTAJIMYecCKHe M KOHBEePCHOHHbIE MOKPBITUS»

1 Heab IMCUMIUIMHBI — TPHOOPETEHHE CTYACHTAMH 3HAHUU B OOJACTH D3JEKTPOOCAKICHUS H
XUMHYECKOTO OCAXJEHUS METAJUIOB M CIUIABOB, a TaKX€ KOHBEPCHOHHBIX IOKPBITHI, PACCMOTPEHUE
(PMBUKO-XMMUYECKUX OCHOB U OCOOCHHOCTEH yKa3aHHBIX MPOIIECCOB.

2 H3yyeHue AUCHUIJIMHBI HANMPABJEHO HAa NpuHoOpeTeHHMe CJAEIYIIIUX KOMIETEeHUUH u
HHAUKATOPOB UX NOCTUKEHHS:

IIK-5.1, [IK-5.2, IIK-5.3, I1IK-6.4, I[IK-6.5, I[IK-6.6.
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3nams:

- Ppa3HOBUIHOCTH, Ha3Hau€HUE M OOJACTH TPUMEHEHHS TaJlbBaHMUYECKUX METAJUIMYECKUX U
HEMETAIUIMYECKUX ITOKPBITU;

-TE€OPETUYECKUE OCHOBBI AIEKTPOOCAKICHHS METAIIOB U CILJIABOB;

-BO3MOKHbIE HEIOJIAJKU B TMpolecce (OPMUPOBAHUSA MOKPBITHH, JePEKTbl MOKPBITHH, UX
BO3MOXHbBIE IPUYUHBI, METO/IbI IPEIOTBPALLEHUS U YCTPAHEHHUS;

Ymems:

- ONpeAeNATh, aHATU3UPOBATh W 0000mATh (PUIUKO-XUMUYECKHE W -MEXaHUYECKHE CBOWMCTBA
MOKPBITUH, B T. 4. UX KOPPOZUOHHYIO CTOMKOCTh U 3aLIUTHYIO CIOCOOHOCTb;

- BbIOMpaTh ONTUMAJIbHBIE MOKPBHITHS U CHOCOOBI MX OCAXKJEHUS B 3aBUCUMOCTH OT Ha3HAYECHUsS U
YCIIOBUH 3KCILTyaTalluy, CPaBHUBATh PACCEUBAIOIIYIO U KPOIOIIYIO CIOCOOHOCTH 3JIEKTPOJIUTOB, OLIEHUBATh
UX MPUTOJHOCTD U1 KOHKPETHBIX YCIOBUN IPUMEHEHUS

Braoemy:

- HaBBIKAMH OCAXJICHUS METANIMYECKUX U KOHBEPCUOHHBIX 3aIIUTHBIX TOKPHITHI

- HaBbIKAMU IPOBEJIEHUS KOPPO3UOHHBIX UCIBITAHUI IMOKPBITUH, ONpEAENeHUs] pacceuBarolle U
KpOIOIIEH CIOCOOHOCTH AIIEKTPOJIUTOB;

- HaBbIKAMHU pa3pabOTKU TEXHOJIOTMYECKUX IPOLIECCOB OCAXKJIEHUS METAJUIMYECKUX U
HEMETAJUIMYECKUX IMOKPBITUI

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Teopemuueckue ocHogwvl 31eKMpPOOCANCOEHUS MEMANTO08

Knaccudukanus noKpbITUH MO NpUpOJie, HA3HAYEHHUIO, MEXAaHU3MY 3alllUThl OCHOBBI. BpIOOD
ITOKPBITUH B 3aBUCUMOCTH OT YCJIOBUM KCILTyaTal[Uu.

CrpykTypa 1 CBOMCTBA 3JIEKTPOJUTHUYECKUX OCATKOB METAILJIOB.

Mexanu3m mporecca  AneKTpokpuctaumszanuu. [laccuBupoBaHue MOBEpXHOCTH. BiusHue
CTPYKTYpPBI IOKPhIBAEMO TOBEPXHOCTU Ha CTPYKTYPY OCAIKOB.

Karoauble n aHO/IHBIE peaKLIUU [IPU 3JIEKTPOOCAKICHUN METAJIJIOB. 3aKOHBI AJIEKTpoIn3a. Brixon mo
TOKY — Kak Kputepuil 3p(HeKTUBHOCTHU AIEKTPOJUTHUECKOTO MPOLIECCa OCAXKACHUS METAILIIOB.

Bnusinue cocraBa aieKkTposiUTa U pekuMa Ipolecca Ha CTPYKTYpY U CBOMCTBa ocaikoB. BnusHue
MPUPOBI U KOHLEHTPALUU pa3pspKaroluxcsi HoHOB MeTauioB. [IpenensHbiil Tok. [Ipupona npenenbHoro
Toka. luddy3noHHbI peaenbHblil TOK. BiusHue aHnoHOB. BiusiHMe KaTHOHOB MOCTOPOHHUX METAJUIOB,
KUCIIOT U 1iesiouyeld. BiusHue KOoHLEHTpauuu BOJOPOIHBIX HOHOB. HaBoJopokuBaHUE, HETaTHUBHBIE
MOCJIEJICTBUS, CHOCOObI ycTpaHeHMs. BiusHue 100aBOK OpraHMYecKUX BellecTB. AJICOPOIMOHHBIN
npesenbHbIA TOK. BiMsiHME MIOTHOCTH TOKA Ha CTPYKTYPY M CBOMCTBA 0caikoB. TeMneparypa 3JIeKTpoJIuTa.
[IepememmBanue 3J€KTPOJIATA.

bnectsamue nokpsiTus. MHOTrOCI0MHHBIE U KOMIIO3UIIMOHHBIE (JIBYX(a3HbIE) AIEKTPOXUMUYECKHE U
XMUMHUYECKHE MOKPBITUS. ['yOuaTbie 0ca Ky METaJlIoB.

Pazoen 2. Pacnpedenenue moka u memannia Ha KAamooOHOU NOBEPXHOCIU

Makpopacnpenenenue. Pacnipenenenne Toka Ha Makpomnpodwie karona. [Ipupoaa paccemBaromieit
CIOCOOHOCTH 3JIEKTPOJIMTOB U MEXaHU3M Iepepacrpe/iesieHus: Toka B HUX. BinsHue pa3nnyHbix (GpakTopos
Ha pacrpejeseHue Toka u Metaia. [lepBuyHoe M BTOPUYHOE pacHpeesieHne TOKa. DIEKTPOXUMUYECKUE
(hakTOophl, BIUSIONMINE HA BTOPUYHOE pacHpeleieHUE MOKa3aTelb PAacCEHBAIOIICH CIOCOOHOCTH. MeTob
HCCIIEIOBAHUSl paccerBalolIel CHOCOOHOCTH ANEeKTpoJuTOB. Pacmpenenenue mo Meramily, (GakTopsl,
BIIUSIIOLIME HA paclpeesieHne MeTaslla 1o OBEPXHOCTH OCHOBBI. KosmuecTBeHHas OlleHKa paccerBaroLIe
CIIOCOOHOCTH JIEKTPOJIUTOB.

Mukpopacnpenenenue. Pacrpenenenne Toka W MeTauia Ha MUKpornpodwmie katona. M3menenue
MUKpopenbeda MOBEPXHOCTH KaToJla B Ipolecce sekTpoocaxaeHusd. [Ipupomga mukpopacceuBaromein u
BBIPABHUBAIOIIEH CHOCOOHOCTH AJIEKTpoJIUTa. METObl UCCIIEOBAHUS MHUKPOpACHpeeseHUusI U OLEHKH
BBIPABHUBAIOIIEH U MUKPOPACCEUBAIOLIEH CIOCOOHOCTH JIEKTPOIINTA.

O0paboTKa MOBEPXHOCTH METAININYECKUX U3JIEIHUI B ralbBAHOTEXHHUKE.

Bnusinue 3arpsisHeHuUil, mpupoisl MeTalyla M XapakTepa €ero IpeaBapuTeNbHONM 0O0paOOTKH Ha
KayecTBO  MOKPBHITUHA. MexaHuueckas MOATOTOBKA  IOBEPXHOCTH  METAUIOB. XHUMHYEcCKas U
AJIEKTPOXUMHUYECKASI OYMCTKA MMOBEPXHOCTH M3JENUN. XUMHUYECKOe 00€3KUpUBaHUE. DIEKTPOXUMHUECKOE
o0e3)xkuprBaHue. XUMUYECKOE TPABJICHHUE. YEPHBIX METAIJIOB. XMMUYECKOE TPABJIECHUE [IBETHBIX METAJIOB.
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DNeKTpOXUMHUYECKOe TpaBiieHue. AxTuBHpoBaHuE. [IpoMbIBKa. ODJIEKTPOXMMHUYECKOE M XHMHUYECKOE
MOJINPOBaHMUE.

Pa3zoen 3. nekmpoocasicoenue memannos u cniagos

[uukoBanue u kaamupoBaHue. CBoOICTBa, Ha3HAU€HHE M OO0JIACTU TNPUMEHEHHS] IUHKOBBIX U
KaJMUEBbIX MOKpHITHH. [loBeneHHEe IMHKOBBIX U KaJMHUEBBIX IMOKPBITHUM B Pa3IMUHBIX KOPPO3UOHHBIX
cpenax. IloBeneHne MHKOBBIX U KaJIMUEBBIX MTOKPHITUN B HapyXHOU atMocdepe. [loBeaeHne MUHKOBBIX U
KaJMHUEBbIX MOKPBHITUH BHYTpU MOMEIIEHUN. BnusHue ycnoBUN OCaXJA€HHUS LUHKOBBIX U KaJMHEBBIX
MOKPBITUH M CHOCOOOB MX HaHECEHUS Ha CBOWCTBA MOKpbITHH. Metonpl nuHKoBaHus. CpaBHUTENbHAs
XapaKTEepPUCTHUKA AJIEKTPOJINTOB MHKOBaHUA. Kucibie anexktponautsl. [llenounbie iManuHbIe 3JEKTPOIUTHI.
lenouynsie OecuuaHuAHbIE (IIMHKATHBIE) AJIEKTPOJIUTHI. NEKTPOIUTHI KaamupoBaHus. [locnemyromas
naccuBupymonias 00paboTKa IMHKOBBIX U KaIMUEBBIX NOKpbITHI. CrlaBbl HA OCHOBE LIMHKA.

Mennenue. CBolicTBa, Ha3HaYEHHE U 00JACTH MPUMEHEHUS! MEIHBIX MOKPBITUN. DIEKTPOIUTHI AJIs
OCAKJCHHUS MEIHBIX MOKPBHITUN. CepHOKHCIbIE 3JIEKTPOIUTHL. MenHeHue CTald HENOCPEACTBEHHO W3
CEpPHOKHUCIBIX 3NEKTpouToB. bopdTopucroBomopoaubie 31aeKTpoiauThl. LuaHugHbIE 3IEKTPOIUTHI.
AmMmuausble  31eKTpoiauThl. IlupodocdaTHbie 3AEKTPOIUTHL. ODJIEKTPOJUTHl MEIHEHHS Ha OCHOBE
KOMILJIEKCHBIX CO€JUHEHUH ¢ opraHnyeckuMu aurasgaMu. CrijiaBbl HA OCHOBE MEIH.

DNeKTpoauTHYeCKOe HUKelrpoBaHue. CBONCTBA, Ha3HAYEHHWE M OOJACTH MPUMEHEHUS HUKEJIEBBIX
MOKPBITUH. DJEKTPOIUTH JUI OCAaXACHUS HUKEJIEBBIX TMOKPHITHH. CepHOKUCIbIE 3JIEKTPOJIMTHI.
BopdropuctoBogopoiHbie 31eKTpoauThl. CynbpaMUHOBBIE 3JEKTPOIUTHI. BpeaHbie npumMecu B HUKEJIEBbIX
ANEKTPOIUTAX. AHOIBI.

Xumuyeckoe HuUKeaupoBaHue. CBOMCTBa XUMUYECKUX HUKEJIEBBIX MOKPBHITHH. MexaHu3M Ipolecca,
3aBUCHUMOCTb CKOPOCTH OCaJIEHUs OT COCTaBa U MapaMeTpoB Mpoliecca.

DnexTpoauTHueckoe XpoMmupoBaHue. CBOWcTBa, Ha3HadeHHE W 00JACTU NMPUMEHEHUS XPOMOBBIX
MOKpbITUH. OCOOEHHOCTH IMpoLecca XPOMUPOBAHUA. DJIEKTPOIUTHI Ui OCAXKICHHUSI XPOMOBBIX MOKPBITUI
Anonpl. HTeHCHpuKanus npoiecca XpOMUPOBaHUS. Y JAJIEHHE XPOMOBBIX TOKPBITHH.

Pa3zoen 4. Konsepcuonnvie noxpvimus

XpoMaTHas U XpOMHUTHAsI IACCUBALMS [IMHKOBBIX U KaIMUEBBIX MOKPBITUH.

OxkcumupoBanne (BopoHeHue) crtanu. OKcUIUpOBaHUE aTOMHUHUS. AHOJHOE OKCHIWPOBAHHUE
alMOMHHMS U ero cruiaBoB. CocTaB, CBOMCTBA, Ha3HAUYEHHWE U 00JACTH MPUMEHEHUS OKCUIHBIX MOKPBITHI.
Mexanu3m  ¢opMupoBaHUS aHOAHBIX IUIEHOK. CpaBHUTENbHAs XapaKTEPUCTHKA  3JIEKTPOJIUTOB.
[Tocnenyromas 06paboTKa OKCHIHBIX IUICHOK.

®ocdarupoBanue. Tunsl pocaTHbix NOKpbITUN. TeopeTrueckre 0CHOBBI pochaTupoBaHUsl, COCTAB,
CBOMCTBa, Ha3HAaueHHE U 00JIacTU NpUMeHEeHUs QocdaTHbIX MNOKpHITUH. PacTBopbl (ocharupoBanus.
[ToarotoBka mnoBepxHocTH mepen (ochatupoBanueM. OcoOEHHOCTH CTaJAUM AKTUBALlMM B IIpoLiecce
docdaruposanus. [Tocnemyromas 06padoTka GochaTHBIX TOKPBHITUA.

4 O0beM yueOHOM TMCUMITUHBI

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH MOATOTOBKHU 0,44 16 12
Jlexinm 0,44 16 12
[TpaxTuueckue 3anstus (113) 0,44 16 12
Jlaboparopusie pabots! (JIP) 0,44 16 12
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTeJibHAs padoTa 0,67 24 18
CaMOCTOATENbHOE N3YUYCHHUE PA3/ICTIOB TUCITUTIIINHBI 0,67 24 18
Bujx koHTpoJs:
JK3aMeH 1 36 Yl
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 1 0,4 0,3
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IToaroToBKa K 3K3aMEHY. \ 35,6 \ 26,7
By MTOroBOro KOHTpOJIS: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«3amuTa oT KOPppPo3uMn 000PYI0BAHMS»

1 Heap AucHMIUIMHBI — NPUOOpPETEHHE CTYAEHTaAMH 3HAHWHM JJIs pEUIeHHs] MpoQecCHOHAIbHBIX
3aja4 B 00JACTH 3alllUThl OT KOPPO3UU O0OPYIOBaHHUS C LENbI0 PECYpCOdIHEProcOepekeHus, OCBOECHUE
MIPUHIIMIIOB BEIOOPA MAaTEPHAJIOB U CIIOCOOOB UX 3aIIUThl B KOHKPETHBIX YCIOBUSAX SKCILTyaTallUH.

2 HM3ydeHue IMCHUILIMHBI HANpaBJIeHO Ha mpuo0peTeHHe CJEAYIOIIHX KOMIETEHUHH H
HHAUKATOPOB UX JI0CTHKECHUS:

IIK-5.1, [IK-5.2, 1IK-5.3, I1IK-6.4, I[IK-6.5, I[IK-6.6.

3uamo:

- 00111MEe CBEIEHUSI O CBOMCTBAaX KOHCTPYKIIMOHHBIX MaTepUaioB;

- OCHOBHBIE HCTOYHUKH KOPPO3MOHHOIO BO3JEHCTBHS HAa KOHCTPYKLHOHHBIE MaTe€pUaibl, HX
KayeCTBEHHbIE U KOJUYECTBEHHbIE XapaKTEPUCTHKU, METOJbI M CIOCOOBI MPOTHO3UPOBAHMS HAJICKHOCTHU
000py10BaHUS U TOCIEACTBUIM KOPPO3UOHHOTO BO3CHCTBUS;

- C1IOCOOBI 3aIUTHI OT KOPPO3UH METANINYECKUX U HEMETAITINYECKUX MaTepuaos;

Ymemy:

- 000CHOBaTh KOHCTPYKILMIO ammapara U KOMIUIEKC MEpPONpPHUSITHH MO 3auuTe 00OpyIAOBaHUS U
TPAHCIIOPTHBIX KOMMYHHMKALUA OT KOPPO3UOHHOTO BO3AEUCTBUS OKPYKAIOLIEH CPEMBIL;

- BBIOMpPATh ONTUMAJIbHBIE METO/IbI IPOTUBOKOPPO3UOHHOMN 3aIUTHI;

- pa3paboTaTh KOMIUIEKC MEPOIIPHUATHI 110 3alUTE METAJIJIOB OT KOPPO3HH;

Braoemy:

- METOJIaMH OLIEHKH KOPPO3HOHHOIO IOBEICHUS MAaTEPUAIOB U MOKPBITHI B KOHKPETHBIX YCIOBUAX
JKCILTyaTaluu.

- HaBbIKAMHU pEaU3alUd Pa3jIMYHbIX CIOCOOOB 3alIUThl MAaTEpHAOB OT KOPPO3HUOHHOTO

pa3pymeHus..

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Payuonanvhoe npomusokoppo3uonHoe KoHcmpyuposanue. lIpomugokopposuonnoe
Jlecuposanue

Knaccudukanus MeTo10B 3alIUThl METAJIIOB OT KOPPO3UU U 0OOCHOBAaHKE BbIOOPA METO/1a 3alIUTHI.

3amura MeTajiia OT KOPPO3UH Ha CTaIUU MIPOEKTUPOBAHMS U U3TOTOBJICHUS.

[loBpllIeHHE KOPPO3MOHHON CTOMKOCTM MeETajula IyTeM H3MEHEHMsSI XMUMHYECKOro u (ha3oBOTro
COCTaBa: MPOTUBOKOPPO3UOHHOE JIETUPOBAaHUE, IPOTUBOKOPPO3UOHHOE papuHUpOBaHKE, TEpMOOOpabOTKa.

Pazoen 2. 3awuma om xoppo3zuu oopabomkoti cpeowvi

VY naneHue arpecCUBHbIX KOMIIOHEHTOB, NOHKEHUE KOHIIEHTPALMU OKUCIUTENEH

Wuruburopsr xopposuu. Omnpenenenue, Kiaccuukanus, MeXaHU3M JeHCTBUS U 00JacTH
NPUMEHEHHUs] HMHTMOMTOpPOB Koppo3uu. Heopranumueckue HMHrUOMTOpPHI KOppo3uu. OpraHudeckue
MHTUOUTOPBI KOPPO3UH, B T.4. KOHCUCTEHTHBIE CMA3KU U MHTUOUTOPHI TpaBieHus. Jleryuue (mapo-ga3Hbie)
uHruouropsl. OueHka 3¢pHeKTUBHOCTU AEUCTBUSI HHTMOUTOPOB, 3AIIUTHBIN 3 (DeKT.

Koncepanus merammuecku nzaenuid. Cpeactsa 1 METO/Ibl KOHCEpBAIUH.

Heaspanust. OOpaboTka XOJOAHOW W ropsiuei BOAbl. [loAroToBKa BOMABI ISl MAPOBBIX KOTJIOB.
MeTo /1l NPOTUBOKOPPO3UOHHON 00pabOTKH KOTIOBOW BOIBI.

Pazoen 3. Dnekmpoxumuueckas sawuma

Karoanast anexTpoxuMuueckas 3amura.

Karoanast 3amuTa oT BHEIIHEr0 HCTOYHUKA TOKa. KaToIHO-ITpOTEKTOpHAs 3a1uTa.

AHONHas 3JEKTPOXUMHUYECKas 3amuTa. AHOJHAS 3alllUTa OT BHELIHEr0 MCTOYHUKA TOKA. AHOIHO-
MIPOTEKTOPHAsI 3aIlIUTA.

Pa3zoen 4. 3awumnsie nokpvimus

Knaccudukanus 3amiuTHbIX NOKpEITUNA. MeToibl nosydenus. I'opsiuee unHkoBanue. [InakupoBanue.
Mertannuzanuss pacnbplUieHHEM. OIIeKTpojayroBas Meraumsanus. [l1a3mMeHHOe M BBICOKOCKOPOCTHOE
HanbuieHue. HaruraBka. MukpoayroBoe okcuaupoBanue. Bakyymuoe HambuieHue. Tepmomuddy3monnas

123



Metaun3auus. HeMmeraimmnueckue mokpbiTus. HaHeceHune J1akOKpacouyHbIX NOKpbeITHH. HaHecenue
ITOKPBITUM U3 MOPOIIKOB, CYCIIEH3UN W KUJIKUX KOMIO3ULMM. JIakoKpaco4HbIEe U MOJMMEPHBIE MOKPBITHS.
Hanecenue nokpeituii u3 nuctos (IlnakupoBanue, pyrepoBka JUCTOBBIMU MOJIUMEPHBIMH MaTepHaiaMu).

4 O0beM yueOHOM TMCUMITUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHbBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJIe B (popMe NPpaKTHYECKOH OATOTOBKH 0,44 16 12
Jlexnnn 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padoTs! (JIP) 0,44 16 12
B TOM 4ucIie B popMe NPaKTUYECKOM MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTenbHas padoTa 0,4 0,3
1,67
CaMOCTOSTENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIIMHbI 59,6 44,7
Buja nToroBoro KOHTpoJIsi: 3ader c oneHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Opranusanus Npou3BoACTB 00PadOTKH MOBEPXHOCTH»

1 Heab OMCUMIUIMHBI — TOJYyYEHUE CHCTEMBI 3HAHHMI B OOJACTH OCHAICHUS II€XOB 3aIMTHBIX
ITOKPBITUH.

2 H3yyeHue AUCHUIJIMHBI HANMPaBJE€HO HAa MNpUOOpeTeHHE CJEeAYIONMX KOMIETeHUHH u
HHJAUKATOPOB UX JOCTHKEHUSI:

1IK-5.1, IIK-5.2, [IK-5.3, IIK-7.4, [IK-7.5, IIK-7.6.

3nams:

- COCTaB M HA3HAYCHUE OCHOBHBIX M BCIIOMOTATEIBHBIX TOMEIICHUH 1IEXOB 3allIUTHBIX MMOKPHITHH;

- COCTaB M Ha3HAYEHHE OCHOBHOTO M BCIIOMOIaTeIbHOTO0 OOOPYAOBAHMS LEXOB 3alIUTHBIX
ITOKPBITU;

- IPUHIIMIIBI TOA00PA U pacdyeTa XapaKTePUCTUK 000PYAOBaHUS IIEXOB 3aITUTHBIX TOKPBHITHIA;

- OCHOBHBIE METO/Ibl HEUTPAIM3AIIMNA COYHBIX BOJI IEXOB 3alTUTHBIX MOKPHITHM.

Ymemns:

- IPUHUMATh PEIICHUS 110 KOMIIOHOBKE JIMHUW HAHECEHUS 3aIlIUTHBIX MIOKPHITHH;

- OCYUIECTBJISITH BBIOOp MaTepHajioB JJsi MU3rOTOBJIEHUS OCHOBHOIO U BCIIOMOTaTeNIbHOTO
000pyI0BaHUSI U KOMMYHUKAITMOHHBIX CETEH;

Braoemy:

- HaBBIKaMHM pacyeTa OCHOBHOTO U BCTIOMOTaTEIbHOTO 000PY/I0BAHUS M CMEXKHBIX CUCTEM;

- HaBBIKAaMH COCTAaBJICHHUSI MaTepPUATbHBIX OAJIaHCOB TEXHOJIOTMYECKUX MOTOKOB;

- 0a30BBIMH HaBBIKAMH KOMILJIEKCHOTO aHaJi3a OCHOBHBIX M BCIOMOTATEIBHBIX TEXHOJOTUUYECKHX
IIPOLIECCOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoen 1. Ilpunyunet opeanuzayuu npouszeoocme obdbpabomku nogepxnocmu. OcHO8HOe U
gcnomozamenvrHoe 000py008aHUe Yexos 3aUjUMHBIX HOKPLLMUI.

Ilexn HaHEceHUWs 3aMMUTHBIX MOKpHITUH. OmnpeneneHue, CTPYKTypa, NMPUHIMIIBI OPraHU3AIUA U
(GYHKIIMOHUPOBAHMUSL.

Hcxonuble JnaHHBIE I CO3JaHUS HOBOTO MPOM3BOJACTBA. TexHuueckoe 3amaHue. [loHsTue
IIPOEKTHOM JOKYMEHTALIUH.

Pa3zpaboTka TexHomornyeckoi cxemsl mpoiecca. OnpeneneHne cocraBa 000pyI0BaHUA.
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Jluaus — OCHOBHas eAWHMIA OOOPYIOBaHUS IieXa. BHYTpeHHSS JIOTHKA JIMHUH, BO3MOYKHBIC
KOMITOHOBOYHBIC PEIICHHUS.

Pa3paboTka TEXHOJOTMYECKOTO OCHAIICHHWS JIMHWWA. Buapl BaHH, TpeOOBaHWS K BaHHaM,
KOHCTPYKTHUBHBIC DJJIEMEHTBL. 3arpy304yHbI€ YCTpPOWCTBA W TpHcHocoOneHus (moaBecku, OapabaHBI,
KoJiokoja). [loxbeMHO-TpaHCIIOPTHBIE YCTPOWCTBA. BBINPSIMHUTEIBHBIC arperaTtbl - OCHOBHBIC BHJIBI,
MPUHIIUIB pa0OThI, JOCTOMHCTBA U HenocTaTku. CHucTeMbl (DUIBTPAIMK M MEPEMEIINBAHUS PACTBOPOB U
AMEeKTpoJUTOB. O0ecniedeHre TeMIepaTypHOTO PEKUMa.

Paszoen 2. Texnonoeuueckue u mamepuanvhvie paciemsl NApamempos H08020 NPOU3BOOCMEA

Ompenenenue GoumoB padbouero BpeMenn. OnpeesieHne Mporu3BOICTBEHHON IMTPOTPaMMBI 11€Xa.

TexHoNmoruveckne pacuersl. PacueT KoamyecTBa OCHOBHOTO M BCIIOMOTATEIIEHOTO 000y I0BaHHUS.

Bopa B raneBanndeckoM npou3BocTBe. KareropupoBanue Boibl, BogonoAroroBka. [lonstue yroca,
pacuer pacxoja MPOMBIBHON BOJIb. BiHsiHUE CXeMBI IIPOMBIBOK Ha PacXo/1 BOJIbI, ONTHMH3ALNS PACXOA.

Ounctabie coopyxkenus. 3nadenus [IJIK. CymecTByromme MeTOAbl OYHCTKH CTOYHBIX BOJ,
B3aMMOCBSI3b IPUHATON CXEMBI IIPOMBIBHBIX OTIEPAIMK U METO/Ia OYMCTKH BOJIBL.

DHepreruyeckue pacuerbl. Pacuer xosmyecTBa pecypcoB, HEOOXOIUMBIX A (QYHKIIMOHUPOBAHUS
o0opynoBaHus. Brijaua TeXHUYECKHX 3aJaHU HA CMEXKHBIE pa3aesibl

MarepuanbHbie pacyeTbl. Pacuer konmdecTBa chlphsi U MarepuaioB. COCTaBIIEHHE MaTEPHAIHLHOTO
OasiaHca MPOM3BOJICTBA.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 3 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHSL: 0,89 32 24
Jlexnnn 0,44 16 12
[TpaxTuueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 2,11 76 57
KonTakTHas camocrositenbHas pabota 0,4 0,3
2,11
CaMOCTOSTEIbHOE N3YUEHHUE Pa3/IeiIOB IUCHUIIIMHBI 73,6 56,7
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOMH

5.3 IucuunjJuHbl 4acTu, (pOpMHUPYyeMOii yHACTHUKAMEU 00Pa30BaTeILHbIX OTHOIIEHH I
(IMCHUIIMHBI 110 BLIOOPY)
AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMpOBaHMs U YIIPABJICHUS Ka4eCTBOM

1. Heap JuCHUIUIMHBI —I0JydeHHe O0aKkaJaBpOM 3HAHUN B 00JaCTH TEXHUUYECKOTO PETyIUPOBAHUS U
yIpaBieHUsI KaYeCTBOM,

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

1IK-4.1, IIK-7.4, I[IK-7.5, IIK-7.6

3uamo:

METO/Ibl IPOBEJCHHS KCIIEPUMEHTOB M HAO0eHUH, 00001IeH!s 1 00pabOTKH HAy4YHO-TEXHUYECKOI
uH(popMaIMy B 00IaCTH 3alUThl METAJUTMYECKUX U HEMETAUIMYECKUX MaTEpUaioB OT KOPPO3UH;

METO/Ibl OIpPENIEJIEHUs] OCHOBHBIX (PU3MKO-XMUMHUYECKMX W MEXAaHHYECKUX CBOMCTB MaTepHuajoB U
MTOKPBITUH.
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Ymemns:

UCIOJIb30BaTh HOPMATHBHO-TEXHUYECKHUE JOKYMEHTBHI Ui BBIOOpa TEXHOJIOTMYECKH 3HAYMMBIX
CBOMCTB MAaTE€pUAJIOB U MOKPBITUH JUIsI KOHKPETHBIX YCIOBHM KCILTyaTalluy

Braoemy:

METOJaMH MPOrHO3UPOBAHUS PACXOJOBAaHUS U JETrpajallid MaTepualioB U MOKPBITHHA B YCIOBUSX HX
SKCILTyaTalluu

3 Kparkoe coaepxxanue TUCUUIIIIMHBI

Pazoen 1. Texnuueckoe pecynuposarnue - HOpMamueHoO-npagosas 6asa obecneueHus Kaiecmeda

1.1 BBenenue. Poiab U MECTO TEXHHYECKOTO PErylIMpOBaHUS B OOIIEH CUCTEME pErylupOBaHUS
COBPEMEHHOTO PhIHKA.

1.2 IlpaBoBasgs OCHOBa TEXHUYECKOrO0 peryaupoBaHus. 3akoHbl P® «O TexHH4YeCKOM
perynupoBanumn», «O crangaptuzanuu B Poccuiickoit deneparuny, «O 3ammuTe npas moTpedUTenei.

1.3. TexHuyeckue perjaMeHTbl U HOPMAaTUBHBIE JOKYMEHTHI, JeHCTBYyIOIIMEe Ha Tepputopuu PO.
OcHoBbl cTanaapTu3anuu. Poccuiickas cuctema cranaaptusauuu - PHCC.

Pazoen 2. Meoxcoynapoonas cmanoapmuzayusi.

2.1 Cranpaptsl Ha cucteMbl ynpasieHus kadectsom MCO 9000, UCO 10000, UCO 14000, UCO
17000, 1CO 22000

2.2 HanmoHanbHas cTaHapTU3alus 3apyOexHbIX CTpaH

Pazoen 3 Iloomsepocoenue coomeemcmesus - 2apanmus 6€30NaACHOCMU, KOHKYPEHMOCNHOCOOHOCMU U
Kauecmea npoOyKyuu u yciye

3.1 DBouroIHs MOAX0/I0B K MEHEPKMEHTY KauecTBa.

3.2 CraTucTrueckre MeTo/ibl KOHTpOJIs KadecTBa. [lokazarenu kauecTsa.

3.3 JloOpoBosibHOE U 00s3aTeNIbHOE TMOATBEP)KICHUE COOTBETCTBUA. JlekimapupoBaHue U
oOs3arenpHas ceprudukanus. JloopoBonbHas cepruduxanus ycnyr. Ceprudpukanus B PHCC.

3.4 Cepruduxamus cucreM kadecTBa. [lopsiiok M cXeMbl NPOBEAEHUS CepPTUPUKAIMU. DTarlbl
MIpOBEJIEHUS cepTUdUKALINU

3.5 CMK mnpousBoactBa. MexayHapoHas nmpakThka ceprudukanuu. IUpeKTHBbl U MOJYJIbHBIH
MPUHIMI OLIeHKU cooTBeTcTBUs B EC.

4 O0beM yueOHOM TMCUMILTHHBI

Bl yueGHOM paboThl O0BbeM AUCIUIUINHEI
3E Axan. 4. Actp. u.

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 4 144 108
KonrakTHasi padoTa - ay1uTOPHBIEC 3aAHATHUSA: 0,89 32 24
Jlexnn 0,44 16 12
[IpaxTueckue 3anstus (113) 0,44 16 12

B TOM 4ucCIle B (popMe MPaKTUUECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi padora: 3,11 112 84
KonTtakTHas camocTrositenbHas paboTa 0,01 0.4 0,3
CamMocTosATenbHOE N3YUYCHHUE pa3iesioB quciuiinael] 3,10 111,6 83,7
Buja nToroBoro KOHTpoJIs: 3ader c oneHKOM
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AHHOTANUA K padoueii mporpaMMe JUCUMIIIHUHBI
«HopMaTuBHO-TeXHUYECKAS IOKYMEHTAIUS TEXHOJIOTHii 00padoTKHN MOBEPXHOCTH»

1 Heap aucuumiuHbl (GOPMUPOBAHUE Y CTYJEHTOB 3HAHWM, YMEHUN U HABBIKOB pPabOThl C HOPMATHUBHO-
TEXHUYECKUMHU JOKYMEHTaMU JJIsl pelieHus 3a1a4d Npo¢ecCHOHAIbHON AEATEIbHOCTH B 00JacTU 3HEPro-
pecypcocOeperammmnx TEXHOIOTHI 00pabOTKH MOBEPXHOCTH.

2 B pe3ysbTrare u3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JI5KEeH::
OO6uamate caeAyIOMMUMI KOMIIETCHIMSIMU ¥ MHAUKATOPAMH MX JOCTHKECHUS:

VK-8.6, IIK-1.1, [1K-1,2, T1K-1,3, TIK-7.1, I1K-7.5.
B pe3ynbraTe u3yueHuss AMCUUILIMHBI 00y4arOUIUICs JOKEH:

3nHamb: HOPMATHBHO-NPABOBbIE aKThl B 00JIACTH O€30IAaCHOCTH M OXPaHbl OKpYXKaIOLIEH Cpe.bl,
cTaHzapThl ENMHON cUCTeMbl 3allUThI OT KOPPO3UU U CTApEHUs; OCHOBHBIC JECHCTBYIOIIME HOPMAaTHUBHBIE
JOKYMEHTBI XUMHUYECKOU OTPACIIN.

Ymemw: ocylmecTBIATh MOUCK, NMPOBOJUTH AaHAIU3 U COCTaBIATh 0030p AOKYMEHTALMU IO TeMe
UCCIIEIOBAHUS, HCIIOJIb30BATh HOPMATHUBHO-TEXHUYECKUE JOKYMEHTHI [UIsl BbIOOpAa TEXHOJOIMYECKU
3HAYUMBIX MaTEPUaJIOB U MOKPHITUH JIIsl KOHKPETHBIX YCIOBHM 3KCILTyaTallil O0OBEKTOB.

Braoemwv: oCHOBHBIMU HaBbIKAMU pa3pabOTKH HOPMATHBHO-TEXHHUUYECKUX JOKYMEHTOB B 001acTu
00pabOTKK MOBEPXHOCTU W 3aLIUTHI OT KOPPO3UH, COCTABJICHHS OTYETOB IO HAYYHO-MCCIIEI0BATEIbCKOM
paboTte corinacHo TpeOOBaHUSAM CTaHAAPTOB, HAaBBIKAMHU OCYIIECTBIIEHUS TEXHOJIOTMYECKOTO Ipolecca B
COOTBETCTBUU C ACUCTBYIOIMMU PETJIAMEHTAMH U CTAaHJAPTAMM.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paznen 1. Cucrema texnuueckoro perynuponanus B P®. HopmaruBHo-mipaBoBo€ U HOpMaTHUBHO-
TEXHUYECKOe o0ecrieueHne AeITeIbHOCTH MPEIIPUITHI XUMUYECKON OTPACIIH.
1.1. HaimonaneHas cuctema cranaapTu3anui. OCHOBHBIE MOJIOKEHHUS, 00BEKThI, CTPYKTYypa. TexHu4yecKkuit
permamenT EADC 041/2017 «O 06e30macHOCTH XUMHUYECKOW Tpoaykiuwy». lLlemw, 3amaum perimameHra.
JIOKyMEHTBI BTOPOTO ypOBHA — PeecTp XMMUYeCKuX BeleCTB U cMmecedl EBpa3suilckoro 3KOHOMHYECKOIO
coro3a. llponeaypa HOTHU(HKAIMM HOBBIX XHMHMUYECKHUX BEIIECTB. TEXHUYECKUI M TEXHOJOTHYECKHM
pernameHThl. TexHudyeckoe perynupoBaHue Oe3omacHoro oOpaiieHuss XuMmuueckod npoaykuuu. ITacmopr
0€30MacHOCTH.
Texanueckuit pernmamenT EADC «O 6e30macHOCTH JTJAKOKPACOYHBIX MAaTEPUAIOBY (TIPOEKT).
1.2 Enunas cucrema 3aumutsel oT koppo3un u crapenus (EC3KC). Bunapl cranmapToB: TEpMHUHBI U
ONpeJeNieHusl, CTaHJapThl HAa MOKPBITUS, IPOLECChl, METOJbl HcHbITaHUU. [Ipobrembl akTyanmuzauuu
JNEUCTBYIOUIMX CTaHAApPTOB UM UX FapMOHU3ALUA C MEXIyHapoAHbIMU. Texuudeckuil komuteT 214 «3amura
U3JIeUI U MaTepUAIOB OT KOPPO3UH, CTAPEHUS U OUOMIOBPEKICHUID).
['pynma  MeXrocymapcTBEHHBIX — CTaHmapToB 1o  pecypcocoepexxenutro. ['OCT  30167-2014.
«Pecypcocbepexenue. Ilopsiok ycTaHOBIIEHHS IOKa3aTelell pecypcocOepexeHrs B JOKYMEHTAIlMW Ha
MIPOTYKIIUIOM.
1.3. HMHbOpManMOHHO-TEXHUYECKUNA CIPAaBOYHUK I10 HAWIy4lIMM JAocTynHbIM TexHosorusm (HIT).
«O0paboTka TOBEPXHOCTEH METAUIOB W IIACTMACC C HCIOJh30BAHUEM DJEKTPOJMTHYCCKUX WIIH
xumuueckux mnpoueccoB» (UTC 36-2017). Kpurepuu otnecenuss k H/T. Cranpmaprtuzanus B obiactu
OXpaHbl OKpykarwuied cpensl, OOecrieueHne O€30MACHOCTH TrajbBaHUYECKUX NPOU3BOACTB. Cuctema
CTaH/IapTOB 0€30MacCHOCTHU TpY/Ia.
1.4. Obmepoccuiickue knaccupukatropsr OKBDJI-2, OKII/-2. Koabl BUAOB ACATEIBHOCTA U MPOAYKIIUN
MPEANPUATHH, 3aHATHIX 00paOOTKON MOBEPXHOCTH.

Paznen 2. Topsnok u mpaBuia pa3pabOTKH HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB.
2.1 TexuHosorus pa3pabOTKU TOCYAAPCTBEHHBIX cTaHAapToB. OcHOBaHMs JUIsl pa3pabOTKU CTaHIApTa.
CocraBieHHe TEXHUYECKOTO 3aJaHus Ha pa3pabOTKy HOPMATUBHOM JOKYMEHTAllMH, OIpe/eeHne
IpeIMeTHOI 00acTH, BRISIBIIEHHE UCTOYHUKOB MH(OPMALIMU U CTEHEHHU 00s3aTeIbHOCTU. XapaKTepuCcTUKa
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oObekTa craHjgaptuzauuu. I[lopsoK NpPUHATUS U TOCYAAPCTBEHHOM pErucTpaluu TrocyJapCTBEHHBIX
crangaptoB PO®. [lopsanok npuMmeHeHus ctangapToB. KOHTposlb BHEAPEHUS CTAHIapPTOB.

2.2 Texuuueckue ycinoBus. [lopsiiok pa3pabOTKH, COIJIAaCOBaHMS, YTBEPXKJIEHUS M TOCYIapCTBEHHOMN
perucTpani TEXHUUYECKUX YCIOBHIA.

2.3 Texnuueckas crnienr@ukanss — HOBBIM BHJ JOKYMEHTA 10 CTaHIApTU3allMM, OPUEHTHUPOBAHHBIA Ha
YCKOPEHHOE BHEIPEHNE MHHOBALIMOHHBIX TEXHOJIOTHI U IPOYKTOB.

2.4. Tlopsnok u mpaBuiia oQOpPMIIEHUSI JOKYMEHTOB IO OLEHKE COOTBETCTBHUA. [IpOTOKOJIBI HMCIBITAHUM,
AKCIEPTHOE 3aKIIIOUEHUE, CePTUPUKATHI, ACKIapalhHy.

Pazgen 3. TloaroroBka u oopmieHrne JOKYMEHTOB 10 HAyYHO-HCCIIEIOBATEILCKON padoTe.

3.1. OcHOBHBIE TpeOOBaHUS K HAYYHO-TEXHHUYECKUM JOKyMeHTaM. CocTaBlieHHE TEXHHUYECKOIO 3aJaHMsl.
I'OCT 19.201-78 (ECIIH). «Texuuueckoe 3amanume. TpebOoBaHUS K COACPKAHUIO U OQPOPMIICHUION.
OcHOBHbIE pa3fiefibl TEXHUYECKOTO 3aJaHus: HAaUMEHOBAaHME M 00JIaCTh TNPUMEHEHHS] NIPOAYKLHUU;
OCHOBaHUE i pa3pabOTKu; Ha3HaYeHUe MPOAYKIUHU (TEXHOJIOTUN); TEXHUYECKUE TpeOOBaHUS K
U3JIEeINI0; TEXHUKO-DKOHOMHUYECKHE I10Ka3aTelld; CTaJud W JTambl pa3pabOTKH; MOPSIAOK KOHTPOJIS M
MIPUEMKH.

3.2. Otuer 0 HayyHO-HccraenoBarenbckoil padote B cootBeTcTBuu ¢ 'OCT 7.32-2017 CUBU/. «Otuer o
Hay4HO-HCCIeA0BaTeNbCKOM pabore. CTpykTypa u npasmiia opopmiieHus». TpeboBaHUS K TEKCTOBOM YacTH,
K TabsnuuaMm u wutoctpauusm. OdopmiieHne cryucka UCIoIb30BaHHBIX HCTOUYHUKOB.

3.3. Axryanuzauus M OOHOBJIEHHE HOPMATHUBHO-TEXHUYECKUX JIOKYMEHTOB [0  BHEIPEHHUIO
KOHKYPEHTOCIIOCOOHBIX M O€30MAaCHBIX TEXHOJOTHI 00pabOTKM MOBEPXHOCTHU: CTAHJAPTOB OpraHU3alui,
uHCTpyKUui, meroauk, pexomenaauuid. 'OCT P UCO 11442-2014 «Texuuueckas NOKyMEHTalusi Ha
MPOJIYKIHIO. YIIpaBieHHE JOKyMEHTauen»

4 O0beM yueOHOM TMCUUILTHHBI

Bt yaeHoM paboThl O0BbeM AUCIUIUINHEI
3E Akap. 4. Actp. u.

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 4 144 108
KonTakTHasi padora - ay1iMmTOpHbIE
3aHATHA: 0,89 32 24
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4HCJI€ B (OpME MPAKTUIECKOU
HOATOTOBKU 0,44 16 12
CamocrosiTesibHas padoTa: 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,01 0.4 0,3
CaMocCTOATENbHOE U3YUEHUE
pa3enoB TUCIUTITUHBI 2,10 111,6 83,7
Bua uTOroBoro KOHTpoJIs: 3ayer ¢ OUEeHKOIi

AHHOTanusA padoyeil NporpaMmsl
«OcHoBbI HAYyuYHbIX Hccaeaosanmin» (b1.B./1B.02.01)

1. Heas aucumnmianubl «OCHOBBI HAYYHBIX MCCJIEJOBAHMI» — IpuoOpeTeHue 00ydaroluMucs
yriayOJeHHbIX 3HaHUN U KOMIIETEHLUH, OJlydeHHE U 3aKperieHne Mpo(eccnoHalbHbIX YMEHUI U HaBBIKOB
B 00JIaCTH NPOBEJCHUS HAYYHO-UCCIIEAOBATEIIbCKUX PA0OT € MCIOJIb30BAHUEM COBPEMEHHBIX TE€XHOJIOTUI
IIyTEM CaMOCTOSITEIbHOTO TBOPYECKOI'O BBIMIOJHEHUSI 3a/lad, IIOCTaBJICHHBIX MPOrpaMMON Hay4YHBIX
uccinenoBanuil. OcHOBHOW 3ajauell JMCHMIIMHBI «OCHOBBI HAay4YHBIX HCCIEA0OBAHUI» SBISIOTCS
MpUOOpETEeHNE HABBIKOB IUIAHWPOBAHUS U BBIIOJHEHHUS] HayYHO-UCCIIEOBATEIbCKON paboThl; 00paboTKa,
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WHTEpOpEeTauusd M TMPEJICTABICHUE HAYYHBIX PE3YJAbTATOB; MOArOTOBKA K BBINOJHEHUIO BBITYCKHOM
KBaJIN(PUKALIMOHHOM pabOTHI.

2. B pe3yibrate u3ydyeHuss IUCHUIVIMHBI «OCHOBBI HAYYHBIX HCCJIEA0BAHMID> 00y4arIIUACs
JOJI2KEH

Obnadams cnenyoMUMHA KOMIETEHIIUSIMA U UHIUKATOpaMu ux poctwxenus:: [1K-4.1; I1K-4.2; 1IK-
4.3; 1IK-7.4

3names:
-OCHOBHBI€ TTOHSATHUS TEOPETHUECKOTO M SKCIIEPUMEHTAIIBHOTO HCCIICIOBAHNS,
-TEOPUIO OCHOBHBIX METOJIOB UCCIIEIOBAHNS U AHAIIN3A;
-IPUHLUIBI pa00THl OCHOBHBIX TPUOOPOB 1 000PYI0BAHUS;
Ymemo:
- IJIAHUPOBATh U TPOBOJUTH IKCIIEPUMEHTHI, MPOBOIUTH 00paOOTKY UX PE3YJIHTATOB M OIICHUBATH
MOTPEITHOCTH;
-IPUMEHSATh TPUOOPETCHHBIC MPAKTUYECKUE HABBIKM B MPOQPECCHOHAIBHOWU ACSITCIBHOCTUH IS
pelieHus KOHKPETHBIX 3a/1a4;
-OCYILECTBJIATH OLICHKY Pe3yJIbTaTOB aHAJIN34;
Braoemuw:
- CHCTEMOM BBIOOpA METOJIOB MCCJEAOBAHUS, OIICHKONW BO3MOXKHOCTEH Kaxkaoro metona. Kparkoe
COJIEpKaHUE TTPAKTUKHI
3. KpaTkoe coaepkanue TMCUMILTHHBI «OCHOBBI HAYYHBIX HCCJIETOBAHUIM «
Jucuuninaa «OCHOBbI HAYYHBIX HCCJIEI0BAHUIN» BKIIOYAET
Pa3znen 1. BeinmonHeHue u npejacTaBieHUe pe3yabTaTOB Hay4HbIX uccienoBaHui 1.1 Beimonnenue
HayyHbIX uccaenoBanuil. CocraBiieHue nporpammbsl uccienoBanus. CTpyKTypa U cOJep>KaHHuE OCHOBHBIX
pa3zesioB OT4YeTa O HaydHO-UCClenoBaTesbckoil padoTte. dopmynupoBaHue 1esiell U 3a/1a4 UCCIIEOBaHUS;
COCTaBJIEHUE AaHAIMTUYECKOTO 0030pa MO TeMe HCCie0BaHusl; BbIOOp 3((HEKTUBHBIX METOJIOB U METOJUK
JOCTIDKCHHS KEJIAaeMbIX PEe3yJbTaTOB HCClieoBaHus. [IpoBeneHrne COOTBETCTBYIOIIUX IKCIEPUMEHTOB IS
MOJIyYEHUS IPAKTUUECKUX PE3yIbTaTOB; aHAIN3, MHTEpIpeTalus U 00001eHIe pe3y/IbTaTOB UCCIIEOBaHMUS;
(dhopmMyIUpOBKa BHIBOJIOB; Hanucanue ot4yera. 1.2 [loaroroBka HayqyHOTO JOKIa/Aa U MIPE3CHTAIIHNH.

4. O0bemM quCHUIIIMHBI «OCHOBBI HAYYHBIX HCCJIEI0BAHMID)

O0BneM TUCHUILINHBI

Bun yueOHo# padboThl Akan. | Acrp.

q, 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHSITHSI: - - -
B TOM 4mcJje B popMe MPAKTHYECKOI MOATOTOBKH
(npu nanuuuu)

Jlekuuun - - -
B TOM 4YHCJIE B (POpME MPAKTUICCKOM TTOATOTOBKH (npu Haauyuu) - - -
[Tpaktueckue 3anstus (113) - - -
B TOM 4YHCJIEe B (POopMEe MPAKTUICCKOU TTOATOTOBKH (npu Haauyuu) - - -
Jlaboparopusie pabots! (JIP) - - -
B TOM 4HCJIe B (hopMe MPaKTUIECKOM MTOATOTOBKH (npu Haauyuuu) -
Ip 1,33 48 36
CamocrosiTeJibHAs padoTa 1,66 59,8 44,85
KoHTakTHas camocTosiTenbHas padboTa 0.2 015
(AmmK uz VII ons 3au / 3au4 c oy.) ’ ’
CamMocTosATenpHOE U3YUCHUE PA3/ICTIOB JUCIUTUINHBI (u1u Opyeue
8UObL CAMOCOAMENILHOU pabomwl)

Buja xoHTpoOJISI: 3a4er

3E
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Jk3aMeH (eciu npedycmompen YII) - - -
KoHTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTAIHs - - -
IToaroroBka K 3K3aMeHy. - - -
Buja nToroBoro KOHTpoJIs: 3auyer

AHHOTaNUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«KoHTpOJIb KaYecTBA MATEPUAJIOB U MOKPBLITHID)

1 Heab aucnMmumHbl — (GOPMUPOBAHHWE HABBIKOB HCIHOJb30BaHUS (PU3MUECKUX U  (PU3HKO-
XMUMHMUYECKHUX METOJI0B MCCIIEI0BAHUS JUIsl OLIEHKH KaueCTBAa MaTepUaioB M HOKPHITHH B MpodeccrnoHalbHOM
NEeATEINbHOCTH.

2 HM3ydeHue IMCHUILIMHBI HANpaBJieHO HAa NpuoOpeTeHHe CJEeAYIIIHX KOMIETeHUHHd M
HHIMKATOPOB MX J0CTHKEHUS:

IIK-4.1, [IK-4.2, IIK-4.3, 1IK-7 4.

3nams:

- OCHOBHbBIE€ COBPEMEHHbBIE METO/Ibl ONPEAETICHUSI OCHOBHBIX (PU3HKO-XMMHUYECKUX, MEXaHUUECKUX U
(YHKIIMOHAJIBHBIX CBOMCTB MaTepHaJIOB U MOKPBITUI;

- COBPEMEHHOE 000pyJ0BaHHE Il KOHTPOJISI U UCIBITAHUM MaTEpUaIoB U TMOKPBITUN M NPUHIIUIIBI
ero paboThI;

-TpebOBaHUs, MpPEIbsABIsSEMble K KOPPO3ZMOHHOCTOMKHMM MaTepuajgaM M  3allUTHBIM MOKPBITHSIM,
Ha3HAYeHUE MOKPBITUH, YCIOBUSI SKCITyaTalluy U3/eIni, HA KOTOPbIE 3TU MOKPBITHS HAHECEHBI,

Ymemns:

- BpIOMpaTh 3HAUMMbIE JJIS KOHKPETHBIX YCIOBHM OKCIUTyaTalud (PU3MKO-XUMHUYECKHE H
(G yHKIIMOHAJIbHBIE CBOMCTBA MaTEPUAJIOB U MOKPHITUI

- BBIOMPATh ONTUMAJIbHBIA METO/]T OTIPEAETICHUS YKa3aHHBIX CBOMCTB MaTEpUaJIOB U MOKPHITHIL;

- QHAIM3UPOBATH PE3YJIBTATHl HMCCIECAOBAHUI CBOWCTB MaTEpPUAIOB M MOKPBITHUW, OLICHUBATH HX
(bayKTyamuu U J0CTOBEPHOCTH;

Braoemy:

- HaBbIKAMU TECTHUPOBAHUS MaTEpUAJIOB U NOKPBITUIA;

- HaBbIKAMU aHaju3a M CHUCTEMAaTU3allUM OTEYECTBEHHBIX M MEXAYHAPOJHBIX CTaHIApPTOB Ha
UCIBITAHUS;

- HaBbIKAMH pabOThl HA COBPEMEHHBIX HCHBITATENbHBIX IPUOOpax.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Konmpons kauecmea nokpoimuii

KonTtpons kauecTBa nokpeIThii. KOHTpOJIb BHEMIHETO BUA TOKPBITHH.

CrangapTel Ha METOAbl KOHTPOJIS, MCIBITAHMA W u3MepeHuil. TpeboBaHHA K HCHOJIb3yeMOMY
000py/IOBaHHUIO, YCIIOBUAM M IPOLEAYPaM OCYILECTBJIEHHUS BCEX Omepauuid, 00paboTKe U MPEICTABICHUIO
MIOJIyYE€HHBIX PE3yJIbTaTOB, KBaM(UKaluU repcoHaia. TpeboBaHus K YCIOBUSAM, IPU KOTOPHIX MPOBOIUTCS
KOHTPOJb (MCHBITAaHUS U HM3MEPEHHUs); TpeOOBaHUS K CpEeACTBAM KOHTPOJIS (M3MEpEeHuil), ammaparype,
MaTepuagaM, peakTHBaM U pacTBOpaM, a TaKXKe BCIIOMOTaTElIbHBIM YCTPOMCTBAM; MOPSAJOK MOJATOTOBKU K
MIPOBEJICHUIO KOHTPOJIS; MOPSIOK MPOBEACHUS KOHTPOJIS; MpaBuiaa oOpabOTKU pe3yabTaTOB KOHTPOJIS;
npaBuiia 0OpMIIEHHS PE3yIbTaTOB KOHTPOJIS.

CrangapTuzanus METOJ0B HU3MEpPEHUM, ucnbITaHui U KoHTpois. Crangaptusauus B Poccuiickoii
denepanuu.

Pazoen 2. Memoowl ucnvimanuii nokpermuii

W3mepenue TONIIMHBI MOKPBHITUH. MeTonbl M3MEpEeHHUs TOJIIMHBI MOKPBITUS C pa3pyLIeHHEM
uznenus. Hepaspymiaromye MeToabl U3MEPEHUs TOIIIUHBI TOKPBITHSL.

Onpenenenre NOPUCTOCTH.

HcnpiTanue MNOKPHITHM Ha aAre3MOHHYIO MpOYHOCTh. KauecTBEHHblE METOJbl ONpeesICHuUs
IIPOYHOCTH cuerieHus. KoanmdecTBeHHbIE METOIbI OIIPEAEIICHUS IPOYHOCTH CLETIIICHNUS.

N3mepenue Onecka mokpwiTuil. OmnpeneneHue CTENEHH LIEPOXOBATOCTH MOBEPXHOCTH IMOKPBHITHM.
HcnbiTanns MOKpBITUI HA U3HOC.

W3mepenue TBeprocTH MOKpBITUH. M3MepeHune TBEPAOCTH METOJaMH CTATUYECKOTO BJIABJIMBAHUS.
N3mepenune TBEPAOCTM C TMOMONIBIO HANWIBHUKOB. Meron Mooca nmns onpeneneHuss TBEPAOCTH
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raJbBaHUYECKUX OKPBITHI. YIIbTPa3ByKOBOW METOJ U3MEPEHHUS TBEPIOCTH.

HcnbiTanns NOKpBITUHA HAa pacTsbkeHue. l3mepeHne BHYTpEeHHHX HamnpsbkeHud. lcneiranue
MOKPBITUH Ha KapocToWkocTh. OmnpeneseHne naseMocTH NOKpbITUH. OrpeneneHue 3IeKTPUUECKUX
XapaKTEePUCTUK MOKPHITHHA. OmpeieieHne MarHUTHBIX XapaKTEPUCTHK OKPBITHIA.

YCKOpeHHbIE KOPPO3HOHHBIE WCIBITAaHWA NOKpbITHH. McnblTaHus BO BIIaXXKHOM aTrMocdepe.
HcnbiTanna moj cioeM KoHJeHcara. McnbiTaHuss B CONSHOM TyMmaHe. VcnblTaHus IpU BO3JEHCTBUM
cepHucToro rasa. Mcmeitanuss B cepoBopopone. llukimueckne wucneiTanus. lMcnelTanwe mno MeTtony
KOPPOJKOT. MeTo1bl KOHTPOJISA 3aIUTHBIX CBOMCTB HEMETAJUIMYECKUX HEOPIraHMYECKUX ITOKPBITUH.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNJIMHBI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
[TpakTnueckue 3anstus (113) 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTesnibHas paboTa 0,2 0,15
1,67
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TI0B AUCHUIIIMHbI 59,8 | 44,85
Buja nToroBoro KOHTpoJIs: 3auyer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«Koppo31oHHBIII MOHUTOPUHT 000PY10BAHUS»

1 Heab AMCHMIVIMHBI — COCTOUT B MPUOOPETEHUN CTYIEHTAMU 3HAHUNA O TPUUYMHAX BOSHUKHOBEHUS
KOppO3uH, crocobax ee OOHapyKEeHMs, BBISBICHHWU IOTEHIMAIBHO OMNACHBIX YCJIOBHM JKCIUTyaTalluu
00OpyJOBaHUs, BO3MOXHOCTH OIpPECICHUs M BBIYMCICHMS IPEAINOJAraeMoro Cpoka  CiIyKObl
oOopynoBaHus U TpPyOONpPOBOJOB, CO3JaHMM ONTUMAIbHBIX YCJIOBMM [ HX OKCIUIyaTallHH,
OCYILIECTBJIEHUH Tepexo/ia OT ACUCTBUM M0 YCTPAHEHUIO K MPO(PUIAKTUYECKUM MEPAM.

2 B pe3yabTaTe H3y4eHHUs! JUCHUIIUHBI 00YYAIOLIUTACS 10JI5KEH:
Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U HHIAUKATOPaAMU UX JOCTH)KEHHUS:
IIK-6.1; IIK-6.2; I[IK-6.6, I[IK-7.6

3namub: TpUYMHBI BOBHUKHOBEHHSI KOPPO3WH;, BO3MOXKHBIE CIOCOOBI €e OOHApy>KEHHs, — KIacCH(UKAIIIO
MCTOJI0OB KOPPO3MOHHOI'O MOHHUTOPUHIA, HNPEUMYIICCTBA W HEAOCTATKU METOAOB KOPPO3MOHHOI0O MOHUTOpPHHTIA,
WCTIOJIb3YEMbIX B XUMUYECKOH, He)Te- U Ta30/100bIBAIONICH OTPACIIH POMBIIUICHHOCTH; KOHCTPYKIIHIO JTATYHKOB TIPH
KOPPO3UOHHOM MOHUTOPHHIE;

Ymems: BEIOpaTh KOHCTPYKIIMIO IaTYMKA B 3aBHCUMOCTH OT YCIIOBHI DKCILTyaTalluu 000pyJOBaHUS;

Braoemws: wmetomukaMu ompeneieHHs] IPEANoJiaraéMoro Cpoka CiykObl 000pyAOBaHMS U
TpyOOIIPOBOJIOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Paznen 1. Koppo3MOHHBII MOHMTOPHHI PeajbHBIX CHCTEM.
Bunbl koppo3uOHHBIX paspyumieHuil. IloHSTHE KOPPO3ZHMOHHOTO MOHUTOpUHTra Poib KOPpPO3HOHHOTO

MOHMTOpUHTA. [lenb KOPPO3MOHHOTO MOHHUTOPHHTA. ODJIEMEHThl KOPPO3MOHHOTO MOHHTOpHHTa. Mecra
OCYIIECTBICHUSI KOPPO3UOHHOTO MOHUTOpHHTA. OpraHu3anus KOPPO3UOHHOI'O MOHHTOPHHTA MpPH J0ObIYe HEPTH U
rasa, B IPOMBIIUIEHHBIX TPON3BOICTBAX.

Pa3z[en 2. KOHCprKHI/II/I AATYHKOB KOPPO3UOHHOI'O MOHUTOPHUHTI Q.
Uro ompenenser BBHIOOp KOHCTPYKIMH JaTunka? KOHCTpYKIHS BCTpaMBaeMbIX B ammapar JaTYdKOB.

KOHCprKHI/ISI BBICTYHAIOINX AATYUKOB. ﬂaT‘H/IKI/I CIICHHUAJIbHOI'O HAa3HAYCHUSA: IIPU KOPPO3HMOHHOM PAaCTPECKHBAHUN
O] HAIIPSDKSHHUEM, JIJISL YITIEBOIOPOIHOM Cpelibl, U aTMOC(HEPHON KOPPO3UU, MHOTO3JIEKTPOIHBIC CEHCOPHI.
Paznen 3. Metoabl KOPpO3MOHHOI0O MOHUTOPHHTA.
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Knaccugukanms MeETooB KOPPO3HOHHOTO MOHUTOpHHIA. (Du3Hyeckue MeTOoJpl: TPaBUMETPUYCCKHA H
JMIEKTPUYECKOE COMPOTHBICHHUE.  DJIEKTPOXMMHUYECKHE METOJbl IOCTOSHHOTO TOKa: KOJMYECTBEHHas OIleHKa
M3MEHEHHUSI CKOPOCTH KOPPO3UM C IMOMOIIBI0O METO/a MOJSPU3ALMOHHOTO COMPOTHBIICHUSA, aMIEpMETp C HYJIEBBIM
CONPOTUBIICHUEM, TIONyYeHHE WH(POPMAIMK O KOPPO3HOHHOM COCTOSIHHM OOOpYIOBaHHMS Ha OCHOBaHWH aHAIIM3a
INEKTPOXUMHYECKUX IIYMOB. DJEKTPOXUMHUYECKHE METOJbI MEPEMEHHOI'0 TOKAa: M3MEpEHHE CKOPOCTH KOPPO3HH C
MOMOIIBI0 METOJa CIIEKTPOCKOMUHU  DIICKTPOXMMUYECKOTO HMIIEAHCa, aHAIM3 TapMOHHYECKHX KoJIeOaHHI.
Hepaspymatomiye MeTo il MOHUTOPUHTA: YIBTPa3BYK, peHTreHorpadus u ap.

Pazgen 4. Ouenka pecypca 060py10BaHusi.
TpamuioHHbIe METOJbl KOPPO3WOHHBIX HCIBITAHUM M OIGHKH pecypca obopymoBaHus. CoBpeMEHHBIC

METOJbI TIPOTHO3UPOBAHUS OSKCILIyaTAllMOHHOW HAJISKHOCTH O00OpyaoBaHMSI. MeETombl OLIGHKH KOPPO3HMOHHOU
CTOMKOCTH METaJUIMYECKUX MaTEpUaJIOB.

4 O0beM yueOHOM TMCUMITUHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh 1M CLHHUILJIMHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 1,34 48,4 36,3
Jlexuu 0,96 34,4 25,8
[IpakTrueckue 3aHATHS 0,38 14 10,5
CamocrosiTeJibHAs padoTa 1,66 59,6 44,7
Pedepar 0,83 30 22,5
CaMoCTOsATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTUTMHBI 0,83 29,6 22,2
Bua koHTpoJsn: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«Koppo3uss HaHoOMaTepuaIoB»

1 Leap JMCUMIIMHBI — COCTOUT B MPUOOPETEHNUHN CTYACHTAMHU 3HAHUN O KOPPO3MOHHOM TOBEACHUE
HAHOKPUCTAINIMYECKUX MATEPUANIOB, & TAKXKE O MPUMEHECHHH TE€XHOJOTHUM CO3[aHMS 3alIUTHBIX MOKPBITUM
CO cHenruaabHBIMUA CBOMCTBAMH.

2 B pe3yabTaTe u3y4eHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTH)KCHUS:
TIK-6.1; T[IK-6.2; IIK-6.6; [IK-7.6

3namv: TPUHIWIBI CO3JaHUS 3AIUTHBIX TOKPBITHA CO CHEUAIBHBIMH CBOWCTBAMHU; OCOOCHHOCTH
KOPPO3UOHHOTO TIOBEJICHUSI HAHOIOKPBITHI, BIMSHHE pPa3IMYHbIX (AKTOPOB HA KOPPO3HOHHYIO CTOHKOCTH
HAHOMATEPUAJIOB; OCHOBHBIC OKCIIEPUMEHTAIbHBIE METOMIbl HWCCICIOBAHHUA CTPYKTYPBI, (DHU3UKO-XHMUYECKUX,
MEXaHUYECKUX U KOPPO3HOHHBIX CBOMCTB HAaHOIIOKPBITHA.

Ymems: ananmuszupoBaTh NPOINECCHI, MPOUCXOISIME IpH (OPMUPOBAHWUHU 3AIMUTHBIX HAHOIOKPBITHI,
MOJIYYEHHBIX PAa3JIMYHBIME METOJaMH; O0OOCHOBaTh BHIOOP M CIIoco0 (OpMHpOBaHMS HAHOIOKPHITUH B OOphOE ¢
KOPpPO3HEH.

Bradems: MeTogamMu o1leHKH KOPPO3MOHHOTO TIOBEACHHS HAHOMATEPHUAIOB MAaTEPHAIIOB U MIOKPBITHIA
B KOHKPETHBIX YCIIOBUSX JKCILTYaTallAH.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Paznen 1. Koppo3uoHHoe nmoBeeHUe HAHOKPHUCTAIIMYECKMX MAaTEePUAJIOB
Kopposust 1 HaHOMaTepHaIbl: TEPMOJUHAMUYECKHE U KHHETHYECKHE (DakTopbl. TepMoIuHaMUKa U KHHETHKA
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KOppPO3UHn ABJIAIOTCA KJIHOYOM K ITOHUMAHUIO U pa3p360TI<e HaHOPa3sMCPHLIX MAaTCpualioB U HUX IKCILTyaTaluW JIsd
HPENOTBPALIEHUH KOPPO3UHU. B 4acTHOCTH, HAHOpPA3MEPHBIE pasMeEPbl MOTYT NPUBOJUTH K TAKOMY IOBENECHMIO ITHX
MaTepHajoB, KOTOpble OOBIYHO He HAONIOJAaroTCs B oObeMe. AKTYalbHOCTh HCIOJB30BAHUS KUHETHYECKUX H
TEPMOJIMHAMUYECKHX COOOpa)KeHUH /sl rallbBAHMYECKOH KOppo3uu obcyxkaaercs. [IpoaHanu3upoBaHo MpUMEHEHHE
OTUX OCHOB [JIsI OHNpPCACIICHUSA TIIOBCACHUA KOPpPO3WHM B CIJIlaBaX MW HAHOCJIOAX. KOppOSI/IOHHaH CTOMKOCTD
HAHOMATEPUAJIOB: BIHUSHHE pa3Mmepa 3epHa. OOCYXKIAOTCS HEKOTOpble (AKTOPBI, BIHUSIONIME Ha KOPPO3HUIO
HAHOKPHCTAIUTMYECKUX METAIJIOB, TAKWE KaK TpaHuIa 3epeH, aToMHast Auddy3ust U XapakTepUCTHKH pasnena das Ha
MpHUMepe IIMPKOHUS M €ro cruiaBoB. Koppo3noHHAs CTOMKOCTh HAHOMATEPHAJIOB: AJIEKTPOXHUMUYECKOE BO3JICHCTBUE.
BnusiHre HaHOKpHCTAJUTH3allMM Ha TPOIECC aKTUBHOTO PACTBOPEHHS B YCIOBHSIX KOPPO3UH. 3aBHCUMOCTH COCTaBa
MACCHBHOW TUICHKH, THIIA €€ MPOBOJAMMOCTH OT pa3Mepa 3epHa B Mpolecce HaHoKpucrammu3anuu. OOcykaaroTcs
BOIIPOCHI JIOKaJIbHOM KOPpPO3HHU B 3TUX YCIIOBUAX. 3HeKTpOOCEDKI[eHI/Ie§ YHUKaJIbHAaA TCXHHUKa IJIA HaHOMATCpPHUaJIOB.
PaccmarpuBatoTcst TpakTHYecKHe pa0OTBl B 3TOM  HANpaBICHWHU. OJEKTPOOCAKJCHWE HAHOMATEPUATIOB C
WCTIOJIb30BAHUEM CIICIIUAIBGHBIX METO/IOB JIJIsl YMEHBIEHHS pa3Mepa 3epHa: TOKOBOE HMIYJIIBCHOE W OOpaTHO
UMIYJIBCHOE OCaX/IeHHe, IIabJOHHOE OCaX/IeHWe, HCIoib30BaHue jgobaBok. OOcyxmaercs ocaxkIeHHe
HAaHOCTPYKTYPHPOBAHHBIX MCTAJIJIOB, CIIJIaBOB, MCTAJUIMYCCKHUX MATPUYHBIX KOMIIO3UTOB, MHOTOCIIOMHBIX H
6I/IOCOBMCCTI/IMBIX MaTepualioB.
Pa3nen 2. Ucnosib30BaHMe HAHOMATEpPHAJIOB B 0opb0e ¢ Koppo3ueil.

3amyTa OT OKHCIIEHHSI C UCIIONB30BaHHEM HAaHOKPUCTANTMIECKUX CTPYKTYp. PaccMaTprBaroTcsi KOMMEpUYeCKH
KHU3HECTIOCOOHBIE MYTH 00pabOTKH MaTepualoB JUIS TONYYCHHs W COXPAaHEHHIO YCTOWYHMBBIX K OKHCICHHUIO
KOPPO3MOHHOCTOWKHUX HAHOKPUCTAJUIMYECKHX cITaBoB. OOCyXIaercs BIMSHHE YMEHBIICHUS pa3Mmepa 3epHa Ha
CCJICKTUBHOE OKHMCJICHHME CIUTABOB M POCT 3aIMTHBIX OKaNHH, Takux Kak Al203 u Cr203 Ha BHEIIHUX ITOBEPXHOCTIX
MIPH MOBBIIICHHBIX TeMIeparypax. M3nararorcs pe3yabTaThl HCCIIENOBaHHUN 10 pa3paboTKe yCTOWYHBBIX K OKHCICHUIO
CIIJIaBOB, CIIJIaBOB C OKCHUIHBIMH u KEpaMHUICCKUMU IMOKPBITUMU C HaHOKPHUCTAINIMYCCKUMU u
MHKPOKPHUCTAIITNIYCCKUMHA 3CpHaAMMH. HaHOHOKprTI/IH I YIIy4UIICHHUA KOPPO3MOHHO-MEXaHNYCCKUX
(TprOOKOPPO3MOHHBIX) XapaKTEPHCTHK MarepuanoB. PaccmarpuBaercs poiib HaHOMATEpUAIOB B TPHOOKOPPO3WH,
KOTOpas (dokycupyercs Ha CIIOCOOHOCTH HaHOYACTHII o0ecreyrBaTh CMa3bIBAIOIINN s ekt
HAHOCTPYKTYPHPOBAHHBIX TOKPBITHH, TAaKUX Kak TepMU4YecKH HambuieHHble TOKpbITHS FeCu/ WC-Co u WC-Co,
anekTpoocakaeHHbi cmiaB Ni-Co, Ni-mano SiC, xumuuecku JserupoBaHHbl Ni-P- HaHO-SiC-okpeITHS H
HaHOCprKTypHpOBaHHLIﬁ TUTaH. Taxxke paccMaTpuBaArOTCA OIrpaHUYCHUSA 110 HMCIIOJIB30BAHUA HAHOYACTHUIl U
HaHOCTPYKTYPHUPOBAHHBIX MOKPBITUH B YCIOBHAX TpUOOKOppo3uu. CaMOBOCCTaHABIMBAIOIINECS HAHOMOKPBITUS IS
KOHTPOJS KOppo3uH. B 3ToM paszaene maercs 0030p HAHOTEXHOJIOTMH Ha OCHOBE CaMOBOCCTaHABIIMBAFOIIMXCS
HOKpBITHﬁ. O6CY)KIIEIIOTC$[ Ppas3siiMdHbBIC TOYKMU 3pPEHUA Ha KOHICHIHWIO CaMOBOCCTAHOBJICHHSA C TOYKU 3PCHUA
TEXHOJIOTMM HaHECEHWs TOKPBITHA. PaccMaTpuBaloOTCsl pa3iMYHBIE CHCTEMBI CAMOBOCCTAHOBIICHHUS, COCTOSIIHME U3
IMOBCPXHOCTHBIX HOKpBITI/Iﬁ Ha OCHOBC CHUJIaHOBBIX HOKpI:ITHﬁ, 30JIb-T'CJIb HOKpBITI/Iﬁ " IPOBOAAIINX ITOJHMMEPOB.
WHruburopsl KOpPpO3MHM Ha OCHOBE HaHOYacTWIl. HaHoMmMaTepuanbl KaK HOCHUTEIM HWHTHOMTOPOB KOPPO3HH.
PaccmartpuBatoTcst caMoopranu3yromuecs HaHo(as3bl Ha Pa3IMiHbIX MOBEPXHOCTSX, TAKMX KaK OKCHJ HUKEIS, OKCH]L
MCIN U OKCHUI KEJIC3a, U UX BJIIMAHUC HAa KOPPO3HMOHHYIO CTOMKOCTb. HOHI/IMepHLIe HaHOKOMITO3UTHI JJId KOHTPOJIA
Koppo3uu. OOCyXIaroTcsl MOCIEHHE NOCTHXKEHUSI B HCCIENOBAHUN aHTUKOPPO3HOHHBIX IMOJMMEPHBIX MOKPBITHH.
BnusiHue cTpykTypel M MeK(a3HBIX XapaKTEPUCTHK HAHOKOMIIO3UTOB Ha aHTHKOPPO3MOHHOE IIOBEJCHUE
MMOJIMMCPHBIX HOKpBITHﬁ.

4 O0beM yueOHOM TMCHMILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,34 48,4 36,3
Jlexuu 0,96 34,4 25,8
[IpakTrueckue 3aHATHS 0,38 14 10,5
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CamocrosiTeJibHAas paboTa 1,66 59,6 44,7

Pedepar 0,83 30 22,5

CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHNHBI 0,83 29,6 22,2

Bua konTpoas: 3ader c onleHKOMH
5.4 IlpakTuka

AHHOTanusA padoyeil NporpaMmsl
«Y4yeOHasi NPAKTHKA: 03HAKOMUTEIbHAS IPAKTUKA)

1. Heab Y4eOHO!I NPAKTHKH: O3HAKOMHUTEIbHOH IPAKTHKM — COCTOUT B IOJY4CHHH
o0yuarouuMcsl IEPBUYHBIX MPO(ecCHOHAIBHBIX YMEHUH U HABBIKOB IIyTEM CAMOCTOSITEIIBHOTO TBOPUYECKOTO
BBINIOJIHEHUS 33/1a4, MOCTABJICHHBIX HporpamMMmoil mpakTuku. OCHOBHOHM 3ajauell AMCLUMILUIUHBI SBISETCS
(dbopMupoBaHHe Yy 00Y4aIOIKUXCS IEPBUYHOTO MPEACTABICHUS 00 OpraHu3aluy Hay4HO-UCCIIe10BaTENbCKOM
JEATEIBbHOCTH U CUCTEME YIPABJICHHSI HAYYHBIMHU HCCIECIOBAHUAMM; O3HAKOMJIEHUS C METOJ0JIOTHUECKUMHU
OCHOBAaMH M MPAKTUYECKOTO OCBOCHUSI IPUEMOB OpraHU3al1H, MNIAHUPOBAHNUS, IPOBE/ICHUS U O0ecrieueHus
Hay4YyHO-MCCJIEI0BATENbCKOM U 00pa3oBaTeNbHON JIE€ATEIBHOCTH, O3HAKOMJIEHHMS C JESTEeIbHOCTHIO
00pa30BaTeNIbHBIX, HAYYHO-HCCIEA0BATEIbCKUX M IPOEKTHBIX OpraHu3aluil mo mnpoduio u3yyaemoi
nporpaMMbl  OakaliaBpuaTa; pa3BUTHE Yy OOydYalOIIMXCS JIMYHOCTHO-NPO(ECCHOHATIbHBIX KAauyecTB
HCCIIeN0BATEIS.

2. B pe3yabTaTe n3yuyeHuss Y4ueOHOH NPAKTUKH: 03HAKOMMTEJIbLHOM NMPAKTHKH 00y4aronuiics
HOJIKEH:

Obnadams credyrowumu KomnemeHyusimu u unouxamopamu ux oocmudicenus: OIIK-1.1; OIIK-1.2;
OIIK-1.3; OlIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-1.10; OIIK-1.11; OIIK-2.1;
OIlIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-2.10; OlIK-2.11;
OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6, OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10;
OIlIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OlIK-3.15; OIIK-3.16, OIIK-3.17; OIIK-3.18; OIIK-4.1;
OIlIK-4.2; OIIK-4.3;

3nams:

- MOPSIIOK  OpraHu3alluy, IUIAHUPOBAaHMS, MpOBEACHHUs U oOecnedyeHus  Hay4dHo-
HCCIIEIOBATENIbCKUX pabOT C UCIOJIB30BaHUEM COBPEMEHHBIX TEXHOJOT UM

- MOPSIIOK OpraHU3alluy, IUIAHUPOBAaHMsS, INpOBEAEHUs M olecnedyeHus o00pa3oBaTeIbHOU
NEeSITeIbHOCTH 110 MPOUIII0 U3ydaeMOi porpaMMbl OakaiaBpuaTa

Ymemo:

- OCYILIECTBIISATH NMOUCK, 00pabOTKY M aHAIM3 HAyYHO-TEXHUYECKON MHpopManuu mo npouiro
IIPOMICHHOM MPAKTHKH, B TOM YHCJIE C IPUMEHEHUEM Internet-TeXHonorui;

- UCII0JIb30BaTh COBPEMEHHbBIE NMPUOOPHI U METOJUKU 0 MPOQUIII0 MporpamMmsel OakagaBpHuara,
OpraHU30BBIBATH [TPOBEJCHUE SKCIIEPUMEHTOB U UCIBITAHUN, IPOBOIUTH UX 00pabOTKY U aHAIU3UPOBATh UX
pe3yJbTaThl;

- BBINIOJIHATH NeAarornyeckue (yHKIUH, MPOBOJUTh NPAKTUYECKUE U J1a00paTOPHbIE 3aHATHUS
CO CTYJE€HYECKOM ayuTOpUel 0 BHIOpaHHOMY HalpaBJIE€HUIO MOATOTOBKH.

Braoemu:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEOBATEIbCKONW JIEATENBHOCTH MO MpOdUIiIo
M3y4aeMoi mporpaMMebl OakajgaBpHara;

- METO/IOJIOTMYECKUMU  MOJAXOJaMU K  OpraHu3aldyd  Hay4YHO-HCCIIEJJOBATENbCKOM U
00pa3zoBaTeIbHON JIEATEITLHOCTH;

- CIIOCOOHOCTBIO Ha MpPAaKTHUKE MCIOJIb30BaTh YMEHUS U HAaBBIKM B OpraHu3allud HAay4HO-
HCCIIEIOBATENIbCKUX U POEKTHBIX padoT;

- HaBBIKAMU BBICTYIICHUH Tepe]] y4eOHOM ayquTOpUeH.

3. KpaTkoe coaep:kanue Y4eOHOM NPAaKTHKH: 03HAKOMUTEIbHON NPAKTHKH
VYyeOHas nmpakTUKa: O3HAKOMUTEbHAS MMPAKTUKA BKJIIOYAET dTallbl O3HAKOMJICHUS C IPUHIUIIAMU
OpraHM3alMi HAyYHBIX UCCIIEOBAaHUIN U yuyeOHOU padoThl (Moaynu 1, 2) U 3Tan NpakKTUYECKOTO0 OCBOECHHUS
NESTETFHOCTH YUYEHOTO-UCCienoBaress (Moayb 3).
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Paznen 1. Begenue — nenu u 3amauu ydyeOHOW mnpakTuku. OpraHu3allMOHHO-METOJUYECKHE
MEpPOTPUSATHSL.

Pazgen 2. 3HakoMCTBO ¢ oOpraHm3anueld HayYHO-HMCCIEAOBATEIBCKOM U 00pa3oBaTeIbHON
NeATeNbHOCTH. [IpUHIMIIBI, TEXHOJOTHH, (OPMBI M METOJbl OPraHU3alMHd HAyYIHO-HCCIIEIOBATEIHCKOM
NeSITeIbHOCTH Ha IIPUMEpE OpraHu3aluy HaydHou padoTsl kKadeapsl (mpoOneMHON 1adopaTopuu, HaydHOI
rpynmsl). [IpUHIAIEL, TeXHONIOTHH, (POPMBI U METOIBI OOYYEeHHs CTYACHTOB Ha NPHMEpPE OpraHU3alluu
yueOHOI paboThl Kadenpsl.

Pasnen 3. BeimonHenue uHAuMBHAyadbHOTO 3amaHus. COop, oOpaboTka M cUCTeMaTH3aLUs
nHpopManmonnoro marepuana. OdopmiieHne ordera. JInuHoe ydacThe 0O0y4aromierocsi B BBITIOJIHCHUH
Hay49HO-HCCIIEA0BATEIHCKON pabOThI Kadeaphl.

4. O0beM Y4eOHOM NPAKTHKH: 03HAKOMUTEJILHOM NPAKTHKH

O0BneM TUCHUILINHBI

Buja yueOHo# padoThl

3E Axkan. | Actp.
q, 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81

KonTakTHasi pa6oTa — ayANTOPHBIE 3aHITHSI: - - -
B TOM 4mcJjie B (popMe MPAKTHYECKOI MOATOTOBKH
(npu nanuuuu)

Jlexuun - - -
B TOM 4HcJe B (JopMe MPAKTHUECKON MOJTOTOBKH (npu Hanuduu) - - -
[Tpaktueckue 3anstus (113) - - -
B TOM 4YHcJje B (hopMe MPaKTHUECKOM MOJTOTOBKH (npu Hanu4uu) - - -
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4YHcje B (hopMe MPaKTHUECKOM MOJTOTOBKH (npu Hanu4uu) - - -
CamocrositesbHas padora (CP) 2,9 107,6 80,7
KoHTakTHas camocTosiTenbHas padboTa

(AmmK uz VII ons 3au / 3au4 ¢ oy.)

CamMocTosATenbHOE N3YUYCHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue
BUObL CAMOCOAMENLHOU pabombl)

Bua konTpoJsn: 3auer c om.
Jk3aMeH (eciu npedycmompen YII) - - -
KoHnTakTHas paboTa — MpOMEKYTOYHAS ATTECTAIHS - - -
[ToaroroBka K 3K3aMeHy. - - -
Bua nToroBoro KOHTpoOJIsi: 3auer c om.

AHHOTanusA padoyeil NporpaMmsl
«IIpon3BoaCTBEHHAS MPAKTHKA: TEXHOJIOTHYecKas (IPOEKTHO-TEXHOJIO0THYeCKasl) MPAKTHKA»

1. Heap IIpou3BoACTBEHHOM NPAKTHKHU: TEXHOJOITMYeCKOH (MPOEKTHO-TEXHOJOIMYEeCKO)
NPAKTUKH — TPAKTUYECKOE O3HAKOMIICHME M H3y4YEHHE IPOILIECCOB IPOU3BOJCTBA OCHOBHBIX BHUJOB
METAJUIMYECKUX M HEMETAUIMYECKUX MAaTEepPUalOB, IOKPBITHHA, CTPYKTYpbl IPEAIPUATUH, OCHOBHOTO
TeXHOJoruyeckoro ob6opynoBanus. OCHOBHOM 3ajauell MPaKTUKUA MO MOJYYEHHIO MNPO(ecCHOHATbHBIX
YMEHUH U ombITa Npo(ecCHOHANBHOM JEATENbHOCTH sABIsETCS (opMHpoBaHHE Yy O0O0Yy4arOIIMXCS
KOMIIETEHIIUM, CBS3AHHBIX C LEJIOCTHBIM IIPEICTABICHUEM O TEXHOJIOTUAX IMPOU3BOJICTBA METAJUIMYECKUX U
HEMETAUIMYECKUX MaTEpPUAIOB, TOKPBITUH, OpraHu3alueldl W CTPYKTypOM MNPEeInpUATHH 10 HUX
IIPOU3BOJICTBY, CIIOCOOHOCTH M TOTOBHOCTH OCYIIECTBJIATH TE€XHOJOTMUECKUN IPOLECC B COOTBETCTBUU C
perilaMeHTOM M MCHOJIB30BaTh TEXHUYECKHUE CpPEACTBA JUISl KOHTPOJII OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOIO MPOoIiecca, CBOMCTB ChIPhbsl U TOTOBOM MPOJAYKIIUU, pabOTON ¢ HOPMAaTUBHO-TEXHUYECKOM
JOKYMEHTAIUEH.

2. B pe3syabrare H3y4yeHUs] NPOM3BOACTBEHHOH IPAKTHKHU: TEXHOJIOTHYECKOH (IMPOEKTHO-
TeXHOJIOTHYeCKOH) MPAKTUKH 00yYAIOIMICSl 10JIKEeH:
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Obaadoams cnenayoUMMU KOMIIETEHIUAMU U UHAMKaTopamu ux goctwxenus: VK-2.1; VK-2.3; VK-
2.6, VK-2.8; IIK-1.1; I[IK-1.2; [IK-1.3; IIK-5.1; IIK-5.2; [IK-5.3

3nams:

- TEXHOJIOTMYECKUE IPOLECChl, MPUHIUNHAIBHYI0 TEXHOJIOIMYECKYI0 CXeMy IpPOU3BOJCTBA U
OCHOBHOE TEXHOJIOTHYECKOE€ OOOpylOBaHUE, HCIOJIb3YyEMOE B IPOU3BOJCTBE METAUIMUECKUX U
HEMETAINTNYECKUX MaTepuaioB, MOKPHITHII;

- OpraHU3alMOHHYIO CTPYKTYpy MNpPEINpUATHH 1O  HIPOU3BOJACTBY  METAIMYECKUX U
HEMETAINTNYECKUX MaTepuaioB, MOKPHITUI;

- OCHOBHBIEC NPUHIUIIBI, METO/bI U (OPMBI KOHTPOJISI TEXHOJOTHYECKOTO MPOIECCa, HCXOTHOTO
CBIPBSl U KaUeCTBA MPOIYKIIHH;

- OCHOBHbIE HOPMATHUBHbIE JIOKyMEHTHl IO CTaHAAPTH3aUUMU M CEePTHUPUKALUU MPOIYKIIHH
MPEANPUATHH 110 TPOU3BOCTBY METAIUIMUYECKUX U HEMETAJUIMUECKHUX MaTepHalIOB, IOKPBITHIA;

- IpaBUJia TEXHUKU O€30M1aCHOCTH, SKOJIOTUU U TIPOU3BOJACTBEHHON CAaHUTAPUH;

Ymemo:

- IPUHUMATh KOHKPETHbIE TEXHUYECKHE PELIEHUs MpHU pa3pabOoTKe TEXHOJOTMYECKHX IPOLIECCOB,
BBIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTMH C yYETOM 3KOJOTMYECKUX MOCIEACTBUM UX PUMEHEHUS;

- HUCHOJB30BaTh HOPMATHBHBIE JOKYMEHTBHl IO KaudecTBY, CTaHAApTHU3AlMM M cepTU]UKAIU
MIPOAYKTOB W U3JEIINMN, JIEMEHTHI SKOHOMUYECKOTO aHAJIN3a B PAKTUYECKOM IEATEIBHOCTH

Braoemu:

- CIOCOOHOCTBIO BBISIBJIATH U YCTPAHATH OTKJIOHEHHS OT PEKUMOB pabOThl TEXHOJIOIMYECKOIO
000pyI0BaHUs U TAPAMETPOB TEXHOJOTMYECKOI0 MIPOLIECcCa;

- CIIOCOOHOCTHIO U TOTOBHOCTBIO OCYILECTBJISATh TEXHOJIOTMYECKHH IPOIlECC B COOTBETCTBUU C
perlaMeHTOM.

3. Kparkoe coaep:kanue IIpoM3BOACTBEHHOH NPAKTHKU: TEXHOJOIMYeCKON (IPOEKTHO-
TEXHOJIOTHYEeCKOM) NMPAKTUKHU

Paznen 1. O3HakomiieHHME C TEXHOJIOTHEH MPOU3BOJACTBA M CTPYKTYpPOH MpPEANpHUSATHS IO
MIPOM3BOJICTBY METANIMYECKMX M HEMEeTANIMYECKUX MaTepuanoB, MOKpbITUH OOIias XapakTepUCTHKa
npennpustus. HomenknaTypa ©  00beMbl  BBIIYCKaeMOM  MPOXYKIMH. MeToa  MPOU3BOJCTBA.
[IpuHnMnManbHas TEXHOJIOIHYECKas cXxema MpOoU3BOJICTBA IpoAyKUKU. CTPYKTypa NpeAnpusiTUs, OCHOBHbIE
IIPOM3BOJICTBEHHBIE 1I€Xa U OT/AEICHHs. XapaKTepUCTUKA OCHOBHOTO 00Oy I0BaHUSI.

Pasgen 2. M3ydeHue OCHOBHBIX TEXHOJOTMYECKHMX IIPOLIECCOB, MApaMEeTPOB M METOJOB HX
pPErylIUpOBaHUSl HAa KOHKPETHOM IMPEANPUSATUH IO IPOU3BOJCTBY METAJUIMUECKUX U HEMETAJUIMYECKUX
MaTepuagoB, MOKPLITUNA. BpinosHenne wuHAMBUIYadbHOTO 3agaHus. OCHOBHbBIE MPOU3BOJACTBEHHbIE
IIPOLIECCBl B COOTBETCTBUM C TEXHOJOTMYECKOW cxemoil mnpeanpuatus. OCHOBHBIE IapamMeTpbl
IIPOM3BOJICTBEHHBIX IPOLIECCOB U pPabOThl TEXHOJIOTMYECKOTO 000pynoBaHUA. MeToabl KOHTPOJIS U
yIOpaBlIE€HUsI TEXHOJOTMYECKUMHU mporieccaMu. KoHTposb KauecTBa roTOBOM MpoJayKIHUH. BolmosiHeHue
MHUBUAYAIBHOIO 3aJIaHUSI.

Pazgen 3. Cucremartmzanmsi maTepuaia, MOArotoBka otdera. OOOOIIEHME W CHUCTEMATHU3AIIMS
JAHHBIX 110 CTPYKTYpe, TEXHOJOTMU NPOU3BOJACTBA, MPUMEHIEMOMY OOOpYIOBAHHIO, BBITYCKAaEMOM
MpeaNpUsITHEM MNPOAYKIUH, MeTonaM U ¢opMam KoHTposst mpoaykuuu. Ilowck u cOop Hemocraromumx
nanHblX. [logrotoBka M Hamucanue otyera. [loAroToBka M HamuMcaHue OTYETa 10 BBINOJIHEHUIO
MHIUBUAYAIBHOIO 3aJIaHUSI.

4. Oobem IIpon3BOACTBEHHON NMPAKTHKH: TEXHOJOTHYeCKOH (MPOEKTHO-TEXHOJIOTrHYeCKO)
NPaKTHKHU

O0BneM TUCHUILINHBI

Bua yyeOHo# padoThbl

Axkaja. | Actp.

3E Kaja cTp
Y, 4.
O01mas Tpya0eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: - - -
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B TOM 4mcJjie B (popMe MPAKTHYECKOi MOATOTOBKH

(npu nanuuuu)

Jlekuuun - - -

B TOM 4ucIie B (popme NpaKTUUECKON NOATOTOBKHU (npu Haiuyuu) - - -

[TpakTnueckue 3anstus (113) - - -

B TOM 4ucIie B (popme NpaKTUUECKON MOATOTOBKH (npu Haiuyuu) - - -

Jlaboparopusie pabots! (JIP) - - -

B TOM 4ucIie B (popme NpaKTUUECKOW NOATOTOBKHU (npu Haiuyuu) - - -

CamocrositeabHas padora (CP) 2,9 107,6 80,7

KonTakTHas camocTosTenpHas padoTa

(AmmK uz VII ons 3au / 3au c oy.)

CamMocTosATenpHOE N3YUCHHUE Pa3/IeTIOB TUCIUTIINHBI (u1u Opyeue

BUObL CAMOCMOAMENLHOU pabombl)

Bua konTpoJs: 3auer c om.

Jk3aMeH (ecau npedycmompen YII) - - -

KoHTakTHast paboTa — MPOMEKYTOYHASI ATTECTAIHS - - -

[ToaroToBka K 3K3aMeHY. - - -

Bua nToroBoro KOHTpOJIsi: 3auer c om.

AHHOTanusA padoyeil NporpaMmsl

«ITpon3BoJcTBEHHAs] IPAKTHKA: HAYYHO-MCCJIe0BaTeIbCKasi padoTa»

1. Heap mpou3BOACTBEHHOM NMPAKTHUKU: HAYYHO-HCCJIe0BaTeIbCKON padoThl — (opMUpPOBAHUE
HEOOXOJIMMBIX KOMIIETEHUUI JUIi OCYLIECTBJICHHS HAyYHO-HUCCJIEIOBATENIbCKOM JIEATEIBHOCTH IO
HaIPaBJICHUIO NMOATOTOBKH — Jlajiee U3 paboyeil mporpaMmbl IPAKTHKY.

2. B pe3yabrare H3yYeHUs] NPOU3BOACTBEHHOW IPAKTHKH: HAYYHO-MCCJIEA0BATE]bCKOMI
padoThI 00YYAKOLIMIACS JOJIKEH:

Obnadams cneayrOINIMMU KOMIIETEHIMSIMU U UHAUKaTopamMu ux noctwkenus: YVK-1.1; VK-1.2; VK-
1.3; VK-1.4; VK-1.5; VK-4.2; IIK-2.1; IIK-2.2; [IK-2.3; [IK-4.1; [IK-4.2; 1IK-4.3; IIK-5.1; IIK-5.2

3names:

-MIOPSIOK  OpraHu3alliy, IUIAHUPOBAaHUSA U NPOBEICHHUS HAyYHO-HCCIEIOBATEIbCKUX paboT cC
HCI0JIb30BAHUEM IOCIIEIHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOH o0acTu;

-TEOPETUYECKHE OCHOBBI CHMHTE3a METAUIMYECKUX W HEMETAUIMYECKUX MaTepUaloB M IMOKPBITHHA
MPUMEHSTH 3TU 3HAHUS Ha MPAKTUKE;

-OCHOBHBIE TpEOOBaHHS K IPEJICTABICHUIO pPE3YJIbTAaTOB MPOBEACHHOIO HCCIEIOBAaHUS B BUJE
Hay4HOT'O OTYETA, CTaThbU WIH JOKJIAMA;

Ymemo:

-CaMOCTOSITEJIHO BBIABIISATH NEPCIIEKTUBHbIC HAPABJICHUSI HAYYHBIX HUCCIIEI0BaHUMN, 000CHOBBIBATD
aKTyaJIbHOCTb, TEOPETUYECKYIO U NMPAKTUYECKYIO 3HAUMMOCTh IPOOJIEMBbI, IPOBOJUTH IKCIIEPUMEHTAIILHBIE
HCCIEA0BaHUs, aHATU3UPOBATh U UHTEPIPETUPOBATH IIOJIYYCHHBIE PE3YIIbTATHI;

-OCYILLECTBJIATh MOUCK, 00pabOTKy M aHajiu3 Hay4HO-TEXHHYECKOW HH(OpManuu Mo mnpopuiio
BBITIOJIHAAEMOM pabOThl, B TOM YHUCIIE C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

-paboTaTh Ha COBPEMEHHBIX MTPUOOPaxX, OPraHU30BbIBATH MIPOBEIEHUE IKCIIEPUMEHTOB U UCIIBITAHUH,
MIPOBOJUTH UX 00OPa0OTKY M aHAJIU3UPOBAThH PE3YJIbTATHI;

Braoemu:

-METOJI0JIOTUEN U METOJUKON MPOBEACHUS HAYYHBIX UCCIICIOBAHUI; HABBIKAMU CAMOCTOSITEILHON
Hay4YyHOU U HCClIe10BaTEIbCKON paboOThI;

-CIIOCOOHOCTBIO pelIaTh MOCTaBJICHHbIE 33Jayd, HCHOJb3ysd YMEHHS M HaBbIKM B OpraHU3allud
Hay4YHO-HCCJIEI0BATENbCKUX U TEXHOJIOTUYECKUX padoT;

-HaBbIKAMM  KPUTHYECKOI'O aHaJIW3a HAyYHO-TEXHHYECKOM JHUTepaTypbl, pa3paboTKu U
(dbopMynupoBaHUs COOCTBEHHBIX METOI0JOIMUECKUX MOIX0JI0B K PEIICHHUIO HAYYHBIX IIPOOJIEM.

3. Kpartkoe cogep:xanue NpaKkTUKHU

[IpousBojcTBEHHAss  MpakTUKa: HaydyHO-HMCCIENOBarenbckas  paboTa  BKIIOYAeT  3Tallbl

03HAaKOMJIEHHs C IPUHIUIIAMY OPTAaHU3ALNN HAyYHBIX UCCIICJOBAHNN BKIKOYAET:
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Pa3nen 1. BoinonHeHue v npencTaBieHue pe3ylnbTaToOB HayuyHbIX ucciienoBanuil 1.1 Beimonnenue
HayyHbIX HccaenoBanuil. CocraBiieHue nporpammbl uccienoBanus. CTpyKTypa U COJep:KaHHUE OCHOBHBIX
pa3zesioB OT4YeTa O HaydHO-UCCienoBaTesIbckoi paboTte. dopmynupoBaHue 1iesiel U 3a1a4 UCCIIEJOBaHUS;
COCTaBJIEHUE AaHAIMTUYECKOTO 0030pa MO TeMe UCCie0BaHusl; BbIOOp 3((HEKTUBHBIX METOJIOB U METOJUK
JOCTHKEHHS JKeJIaeMbIX PE3y/lbTaToOB HccienoBanHus. [IpoBeeHEe COOTBETCTBYIOUIUX SKCIIEPUMEHTOB IS
MOJIyYEHUS IPAKTUUECKUX PE3YyIbTaTOB; aHaJIN3, UHTEpIpeTalus u 00001IeHNE pe3y/IbTaTOB UCCIIEOBaHMUS;
(hopmMyIUpOBKA BHIBOJIOB; Hamucanue ot4era. 1.2 [loaroroBka HayqyHOTO JOKIa/a U MIPE3CHTAIIHH.

4. O0beM NPOM3BO/ICTBEHHOM MPAKTHUKH: HAYYHO-HCCJIeI0BATEIbCKOH PadoThI

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E

q, 4.
O01mas TpyA10eMKOCTh JUCUMILJIMHbBI 6 216 162
KonTakTHasi paboTa — ayANTOPHBIE 3aHITHSI: - - -
B TOM 4ncJjie B (popMe MPAKTHYECKO MOATOTOBKH
(npu nanuuuu) ) ) )
Jlexnnn - - -
B TOM 4HCJI€ B (OpME MPAKTHUUECKOU MOATOTOBKH (Mpu HAAUYUL) - - -
[Tpaktnueckue 3anstus (113) - - -
B TOM 4HcCJie B GopMe MPAKTHUUECKOM MOATOTOBKH (1npu Haau4uu) - - -
Jlaboparopusie paboTs! (JIP) - - -
B TOM 4HcCJie B GOpMe MPAKTUUECKOM MOATOTOBKH (npu HAAu4uu) - - -
WHTep. vacsl 1,77 64 48
DJIEeKT. yacsl 1,77 64 48
Ip 2,66 96 72
CamocrositesbHasi padora (CP) 3,32 119,6 89,7
KonrtakTHas camocTositenpHas pabora

0,4 0,3
(AmmK uz VII ons 3au / 3au4 c oy.) 0.0]
CamMocTosATenpHOE N3YUYCHUE Pa3/IeTIOB TUCIUTIINHBI (u1u Opyeue ’
BUObL CAMOCMOAMENLHOU pabomwl) ) )
Bua konTpoJsn: 3auer c om.
Jk3aMeH (eciu npedycmompen YII) - - -
KoHTakTHas paboTa — MpOMEKYTOYHAS ATTECTAIHS - - -
[ToaroToBka K 3K3aMeHY. - - -
Bua nToroBoro KOHTpOJIsi: 3auer c om.

AHHOTanusA padoyeil NporpaMmel
«IIpon3BoaCTBEHHAS MPAKTHKA: NPEAUIIIOMHAS IPAKTHKA»

1. Ieap npou3BOACTBEHHON NPAKTUKU: MNPEIIMIVIOMHON NPAKTHUKH — BbINOJHEHHE
BBINNYCKHOM KBATU(PUKANMOHHON PadoThI.

2. B pe3yabTrare H3yYeHUs] NPOU3BOJACTBEHHOW NPAKTHKH: NPEIUNJIOMHON NPAKTHKHU
00y4aroIUiiCcs 10JIKEeH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU 1 HHauKatopamu ux noctwkenus: YK-1.1; YK-1.2; VK-
1.3; YK-1.4; YK-1.5; VK-2.1; YK-2.3; YK-2.4; VK-2.5; YK-2.6; YK-2.8; [1K-4.1; T1K-4.2; T1K-4.3; TIK-1.1;
ITK-1.2; TIK-1.3; TIK-5.1; T1K-5.2; T1K-5.3; [1K-6.3; TIK-7.6

Buame:

- MOJXO0JbI K OpraHU3allid CaMOCTOSTEIBHOW W KOJUICKTHBHOW HAyYHO-HCCIICAOBATEIHCKON
paboThI;

- MIPUHIIUITB OPTaHU3AIMH ITPOBEICHUS YKCIIEPUMEHTOB Y HCIIBITAHHIH;,
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- MIPUHIIUATIBI ¥ CTIOCOOBI 3aIIUTHl 00bEKTOB MHTEIUIEKTYAIbHON COOCTBEHHOCTH U
KOMMEPITHAIIN3AIIUH TTPaB Ha 00bEKTHI HHTEIICKTYAIbHOW COOCTBEHHOCTH.

Ymemo:

- BBITIOJTHATh TIOMCK, O0O0paOOTKy, aHalW3 M CHUCTEMAaTHU3AIMI0 HAyYHO-TEXHUUYECKOU
WHGOpPMAIIMH, OCYIIECTBISATh BBHIOOP METOIMK WM CPEICTB PEIICHUS 3a/ad, TOCTABJICHHBIX MPOTPaMMOM
MIPAKTUKH;

- -BBITIOJIHATH 00pa0OTKY M aHAJIN3 PE3YJIbTATOB SKCIIEPUMEHTOB U HCITBITAHHIA;

- -aHaJIM3MPOBATh BO3SHHUKAIOIINE B HAYYHO-HCCIIEIOBATEIBCKON IEATEILHOCTH 3aTPYAHEHUS U
CIOCOOCTBOBATH UX PA3PELICHHUIO.

Braoemu:

- npueMamMu pa3pabOTKH TUTAHOB ¥ TPOTPaMM TPOBEICHUS HAYYHBIX HCCIIETOBaHUM,
TEXHUYECKUX pa3pabOTOK, 3aJaHUI 17151 UCTIOTHUTEIEH

3. Kparkoe cogep:xanue NpaKTUKHU

[TponsBojcTBEHHAs] TPAKTUKA: MPEIAUITIOMHAS MPAKTUKA BKIIOYAET JTallbl O3HAKOMIICHHS C
NPUHIMIIAMHA OPTaHW3allMd HAaYYHBIX HCCIeoBaHUK (Momynmu 1, 2) W 3Tanm MPaKTUYECKOTO OCBOCHUS
NESTETFHOCTH YUEHOTO-UCCIenoBaTess (MoayIb 3).

Pasnen 1. BBenenne — nenu u 3a1a4y IpOU3BOJACTBEHHOM MPAKTUKU: NPEJIUINIOMHOM ITPAKTHKHU.
Oprasu3anroOHHO-METOINIECKUE MEPOTIPHTHS. TEeXHOIOTHYECKHE HHCTPYKTAXKH.

Pazgen 2. 3HakoMCTBO C OpraHu3ameil HaydHO-HCCIIENOBATEIbCKOW IEATEIHLHOCTH, CUCTEMOM
VIIpaBJICHUS HAYYHBIMH HCCICIOBAaHUAMU. [IpUHIMIBI, TEXHOJIOTHH, (OPMBI M METOJBI OpPTaHHU3AINU
HAyYHO-HCCIICIOBATEIILCKONW JCATENBHOCTH Ha TMpHMEpPEe OpraHM3allid HaydHOW paboTbl Kadenaps
(mpobnemHo# 1aboparopun, HaydHO! rpymibl). [I1aHnpoBaHue HaydHOH AEATEIbHOCTH OpraHU3aliH.

Pasnen 3. BreimonHenue uHauMBHAYyadbHOTO 3anaHusd. COop, oOpaboTka M cucTeMaTH3alMs
nHpopmanmonnoro marepuana. Odopmiienne ordera. JIuuHoe ydacTue 00ydaromierocsi B BBIIIOJHCHUH
Hay4HO-HCCIEA0BATEIBCKUX PabOT Kadeaphl.

4. O0beM npeIUIIOMHOM NPAKTHKH

O0BneM TUCHUILINHBI

Bua yueOHo# padoThbl

3E Axkan. | Acrp.
. .
O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 9 324 243
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: Yl Yl Yl

B TOM 4mcJjie B (popMe MPAKTHYECKOI MOATOTOBKH
(npu nanuuuu)

Jlexnnn - - -
B TOM 4HCJIe B (hopMe MPaKTUIECKOU TOATOTOBKH (npu Haauyuu) - - -
[Tpaxtnueckue 3anstus (113) - - -
B TOM 4HCJIe B (hopMe MPaKTUIECKOM TOATOTOBKH (npu Haauyuuu) - - -
Jlaboparopusie padboTsI (JIP) - - -
B TOM 4YHCIIe B (pOopMEe MPAKTUICCKOM MTOATOTOBKH (npu HAIuyuuU) - -
CamocrositesabHas padora (CP) 8,9 323,6 243
KoHTakTHas camocTosiTelibHas paboTa 0.4 0.3
(AmmK uz VII ons 3au / 3au4 c oy.) ’ ’
CamMocTosATenpHOE N3YUYCHUE Pa3/IeTIOB TUCIUTUINHBI (u1u Opyeue
BUObL CAMOCIOAMENILHOU pabomwl)

Bua konTpoas: 3auer c om.
Jk3aMeH (eciu npedycmompen YII) - - -
KoHTtakTHas paboTa — MpOMEKYTOYHAS ATTECTAIHS - - -
[ToaroToBka K 3K3aMeHY. - - -
Bua nTOoroBoro KOHTpOJIsi: 3a4eT C Ol
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5.5 I'ocynapcTBeHHasi HTOTOBAasi ATTECTALMSA: BBINIOJHEHHE U 3a1I{UTA BBINYCKHOM
KBAJIN(PUKANMOHHOM padoThI
AHHOTanusA padoyeil NporpaMmsl
«BpINno/IHeHHE, MOATO0TOBKA K MpoLeaype 3alllUThl ¥ 3alMTa BbINYCKHON KBAJIH(PUKALUOHHOMI
pabotsi» (B3.0.01)

1 Heap AUCUMIVIMHBI — BBISBICHUE YPOBHS TEOPETHUECKON M MPAKTUYECKON IMOIrOTOBIECHHOCTH
BBIITYCKHUKA By3a K BBIOJIHEHUIO MPO(PECCUOHAIBHBIX 33/1a4 U COOTBETCTBHS €T0 MOATOTOBKH TPEOOBAHUSIM
®I'OC BO no HanpaBiieHUIO TOATOTOBKU.

2 B pesyabrare u3y4eHHs JMCHUUILIMHBI 00y4YaIOMICH J0JI2KEeH
Obnadams CeyONMMA KOMIETEHIIUAMA U UHIUKAaTopaMu ux noctwkenus: 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-2.4; VK-2.5; VK-2.6; VYK-2.7; VK-2.8; VK-2.9; VK-2.10; VK-
3.1; VK-3.2; VK-3.3; YK-3.4; VK-3.5; VK-3.6; YK-4.1;, YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7;
VK-4.8;, VK-4.9; VK-5.1; VK-5.2; YVK-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; YVK-5.13; VK-5.14; VK-6.1; YK-6.2; VK-6.3; VK-6.4;, VK-6.5; VK-6.6; VK-7.1;, VK-
7.2, VK-7.3; VK-7.4; YK-8.1;, VK-8.2; VK-8.3; VK-8.4; VK-8.5; VK-8.6; YK-8.7; VK-8.8; VK-8.9; VK-9.1;
VK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; YK-11.1;, YK-11.2; VK-11.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-1.4; IIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-1.10; OIIK-1.11; OIIK-2.1; OIIK-2.2;
OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-2.10; OIIK-2.11; OIIK-3.1;
OIIK-3.2; OIIK-3.3; OIIK-3.4,; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11;
OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16;, OIIK-3.17; OIIK-3.18;, OIIK-4.1; OIIK-4.2;
OIIK-4.3; I[IK-2.1; IIK-2.2; IIK-2.3; IIK-3.1; IIK-3.2; IIK-3.3; IIK-4.1; IIK-4.2,; IIK-4.3; IIK-1.1; IIK-1.2;
IIK-1.3; IIK-1.4; IIK-1.5; IIK-1.6; IIK-1.7; IIK-1.8; 1IK-1.9; IIK-5.1; IIK-5.2; IIK-5.3; 1IK-6.1; IIK-6.2;
IIK-6.3; IIK-6.4; IIK-6.5; IIK-6.6, 1IK-7.1; IIK-7.2; IIK-7.3; IIK-7.4; I[IK-7.5; IIK-7.6

3nameo:

-TIOPSAJIOK OpraHu3allii, IUIAHUPOBAHHMS M TIPOBEACHHS HAyYHO-HCCIICIOBATEIbCKUX PAdOT C
WCIIOJIb30BAHUEM TIOCIICTHUX HAYIHO-TEXHUYECKUX JIOCTHKEHUN B TAaHHOM 00J1acTH;

-QU3UKO-XMMHYECKHE OCHOBBI CHHTE3a METAUIMYECKUX W HEMETAUIMYECKUX MAaTepUajoB H
MIPUMEHSATH 3TH 3HAHUS Ha TIPAKTUKE;

-OCHOBHBIE TpeOOBaHUA K TPEICTABICHUIO PE3YJbTaTOB MPOBEACHHOTO WCCIICIOBAHMUS B BHUIE
HAy4YHOT'O OTYETA, CTAThU WJIW JOKJIA/a;

Ymemo:

- -CaMOCTOSITEJIbHO ~ BBISIBJISITH  MEPCIICKTUBHBIE HAMPABIICHWs HAyYHBIX HCCIIEAOBaHUMH,
000CHOBBIBATh AKTYaJbHOCTh, TEOPETHUECKYI0O M MPAKTUYECKYI0 3HAYMMOCTH MPOOJIEMBI, MPOBOIHTH
AKCIEPUMEHTAIBHBIE UCCIICIOBAHMS, AaHAJIM3UPOBATh U UHTEPIPETUPOBATH MOJTYYEHHBIE PE3YJIbTATHI;

- -OCYIICCTBJIATh TIOMCK, 00pabOTKY M aHajlu3 HAy4YHO-TEXHHMYECKOW HMH(POpPMALMU IO TEeME
BBITIOJTHSIEMOM pabOTHI, B TOM YHCIIC C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA,

- -paboTaTh Ha COBPEMEHHBIX MPUOOpPAX, OPraHU30BBIBATH IPOBEICHUE SKCIICPUMEHTOB H
WCIIBITAHUN, TPOBOIUTH UX 00pabOTKY M aHATM3UPOBATH PE3YIILTATHI;.

Bnaoemnw:

-METOJIOJIOTUEN U METOJUMKOW NMPOBEAECHUS HAYYHBIX HCCIEIOBAHUMN; HAaBBIKAMU CAMOCTOSITEIbHOMN
Hay4YyHOU U HCCIIeI0BaTENIbCKON pabOThI;

-HaBBIKAMH pPa0OThl B KOJUIEKTHUBE, IUIAHMPOBATh M OPraHM30BBIBATH KOJIJICKTUBHBIC HAy4YHBIE
HCCTIE0OBAHUS; OBIAJCBATh COBPEMEHHBIMU METOIaMH MICCIICIOBAHUS U aHAJIN3a TOCTABIICHHBIX MPOOJIeM;

-CIIOCOOHOCTBIO PEIIaTh IOCTABJIECHHBIC 3a7aud, HCIOJIb3yS YMEHUS W HaBBIKH B OpraHu3aliuu
Hay4YHO-HCCIEA0BATEIHCKUX M TEXHOJIOTHYECKUX PadOT.

3 Kparkoe coaepkanue IUCUUIIMHBI.

«BpIMosHEHWE, TMOATOTOBKA K MPOIEAYpE 3alIUThl U 3allUTa BBIMYCKHON KBaTM(DUKAIMOHHON pabOTHD»
MPOXOJTUT B 8 cemecTpe Ha 0a3e 3HAHUM, YMEHHI W HABBIKOB, MOJIYYCHHBIX CTYICHTAMH IPH H3y4YCHUH
JTUCIUTIIIMH HAMIPaBJICHUS U TIPOXOKICHUSI PAKTHK.

«BpImosHEHWE, TOATOTOBKAa K TMPOIEAype 3alluThl W 3allUTa BBITYCKHOW KBadu(UKAITMOHHON

PpaboTHD» MPOBOUTCS TOCYAAPCTBEHHOM 2K3aMEHAIITMOHHOW KOMHCCHEH.
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Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIMKA OOydYaIOMMUXCA, NPHOOPETCHHBIX MpHU
ocBoeHun OOII, ocymiecTBisieTcs MyreM NPOBEACHUS 3alUThl BBIMYCKHOW KBaJM(UKALMOHHOW pabOThI
(BKP) u npucBoenus kpanupukanuu «0akagaBpm».

4 O0beM yueOHOM TMCUMILTUHBI

O0BneM TUCHUILINHBI

Bua yueOHo# padoThl

3E Axkan. | Actp.
Y. 4.
O01mas Tpya0eMKOCTb JUCHMUIIJIMHbI 6 216 162

KonrakTHasi pa6oTa — ayIuTOpPHbIE 3aHATHSL: - - -
B TOM 4mHcJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU
(npu nanuuuu)

Jlexnnn - - -
B TOM 4HcCJie B GopMe MPAKTUUECKOM MOATOTOBKH (npu HAAU4ulL) - - -
[TpaxTnueckue 3anstus (113) - - -
B TOM 4HCJI€ B GOpME MPAKTUUECKOUN MOATOTOBKH (1npu HAAUYUL) - - -
Jlaboparopusie paboTs! (JIP) - - -
B TOM 4HCJI€ B (OpME MPAKTUUECKOU MOATOTOBKH (MpuU HAAUYUL) - - -
CamocrositeabHas padora (CP) 5,98 | 215,33 | 161,49
KonrtakTHas camocTosiTenbpHas paboTa

(AmmK uz VII ons 3au / 3au c oy.)

CamMocTosATenpHOE N3YUYCHUE PA3/IeTIOB TUCITUTLINHBI (U1u Opyeue
8UObL CAMOCOAMENILHOU pabomwl)

Bujx koHTpOJIS: 3amuTta BKP
Jk3aMeH (ecau npedycmompen YII) - - -
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIus - - -
[ToaroToBka K 3K3aMeHY. - - -
Buja uTOroBoro KOHTpoOJIf: 3amuTta BKP

5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«['paxknanckas 3alUTA B YPe3BbIYAMHBIX CUTYAUAX»

VYueOnas nucuuiuinHa "'pakgaHckas 3aliuTa B 4Ype3BbIYAMHBIX CUTyalMsX" YMTAaeTCs B paMKax
¢dakynbTaTuBa B 1 Wi BO 2 ceMeCTpax U 3aKaHYUBAETCS 3aYETOM.

1. Heap AMCHMIUVIMHBI -- TOJTOTOBUTH CTYJIEHTAa K OCMBICIIEHHBIM NMPAKTUYECKUM JEUCTBUSAM IO
ofOecrieyeHHI0 cBOel 0€30MacHOCTH U 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS YpE3BBIYAMHON CHUTyallUH
MIPUPOIHOT0, TEXHOTEHHOTO ¥ BOEHHOI'O XapakTepa.

OcHOBHOM 3a7ayeil TUCHUIUINHBI ABIsSeTCs (OPMUPOBAHME YMEHUN U HABBIKOB, IO3BOJISIOLIMX HA
OCHOBE M3y4YEHHMS OINAaCHbIX M MOpakaouux (AKTOPOB YPE3BbIYAMHBIX CUTyallud MPUPOJIHOTO,
TEXHOTE€HHOI'0 M BOGHHOI'O XapakTepa, APYrHX ONACHOCTEHW yMENO pelaTh BOIPOCHI CBOEH 0€3011acHOCTHU ¢
UCI0JIb30BAHUEM CPEJICTB CUCTEMBI I'PaXKIaHCKOM 3aIIUTHI.

2. B pe3yJjbTaTe 0CBOCHHS TUCHHUIIUHBI CTYAEHT H0JIKEH:
Obaadoams cieayoluMy KOMIETEHIMSIMU U UHAMKAaTopamMu ux poctwxkenus: VK-8.1, VK-8.5, VK-
8.7.
3nams:
- XapaKTepPHCTUKU TPHPOJTHBIX OEJCTBUH, TEXHOTCHHBIX aBapWii W  KaTacTpod Ha paaUaIMOHHO,
XUMUYECKU U OMOJIOTMYECKH OTIACHBIX 00BEKTaX, MOpaKaroIIKe (GakTOPhl IPYTHX OMACHOCTEH;
- OCHOBBI BO3/ICHCTBHS OMACHBIX (DPAKTOPOB UPE3BBIYAWHBIX CUTYAIlMH HA YEJIOBEKa M MPUPOIHYIO CPELy,
JOITyCTHUMBIE TIpeIeTbHBIE KPUTEPUN HETATHBHOTO BO3JICHCTBHS;
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- Mepbl 0€30IacHOro MOBEAEHHUS MpHU NMpeObIBaHMU B paiioHax (30HaX) MOXKAapoB, PaJUOAKTUBHOIO,
XUMHUYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEHUS;
- crnocoObl M CPEACTBA 3alUTHl YEJIOBEKa OT BO3JACHCTBUS MOpa)xkaromux (PaKTOPOB UYpe3BbIUANHBIX
CUTYyallMil IPUPOJIHOTO, TEXHOT'€HHOT'O U BOGHHOT'O XapaKTepa.
Ymemn:
- HUCIOJIb30BaTh CPEACTBA 3AIUThl OPraHOB JbIXaHUS U KOXH, MEAUIMHCKHE IJIs CaMO3allUThl U
OKa3aHHUs IOMOUIH JIPYTUM JIIOJISIM;
- IPUMEHATH IIEPBUYHBIE CPEJCTBA MOKAPOTYIICHUS IS JIOKAJIU3aluU U TYIICHUS 10Kapa, BO3ZHUKIIETO
B aynuTopuu (JlabopaTopui);
- OKa3bIBaTh ce0e M JAPYruM NOCTPaJaBIINM MEAUIMHCKYIO ITOMOILb C MCIOJIb30BAHUEM TaOEIbHBIX U
MOAPYYHBIX MEIULIUHCKUX CPECTB.
Braoemw:
- npuéMaMHM TPOBEICHMSI YAaCTUYHOM CaHUTapHONM o0OpaOOTKM MpH BbIXOAE U3 pailoHa (30HbBI)
PaZAMoOaKTUBHOIO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEeHNUs (3apakeHus);
-- croco0amMu U TEXHOJIOTUSIMU 3aIIUThI B UpE3BbIYAHHBIX CUTYAIUX.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.
Pazoen 1. Onacnocmu npupoornoeo xapakmepa.
Cruxuiinble OeJCTBUS, SIBICHUS IPUPOJIbI Pa3pyIIMTEIbHON CUIIBI - 3EMJIETPSACEHUS, HABOIHEHUS, CEIeBbIE
MTOTOKH, OTOJI3HHU, CHEXKHBIE 3aHOCHI, U3BEPKEHHUE BYJIKAHOB, 00BaJIbl, 3aCyXH, yparaHbl, Oypu, IOKapsbl.
Paszoen 2. Onacnocmu mexnozennozo xapaxkmepa.
ABapun 1 kaTacTpodsl Ha paJMalliOHHO OMACHOM OOBEKTE, XUMUYECKH OMACHOM OOBEKTE, OMOJOrHYECKH
OMacHOM OO0BEKTe; Ha TpaHCHOpTE (KEJIe3HOJOPOKHOM, AaBTOMOOWIBHOM, PEYHOM, aBMALIMOHHOM); Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HE00eCIeueHHUs.
Paszoen 3. Onacnocmu 6oennozo xapaxkmepa.
[IpumeHeHre OpyXusi MaccOBOIO MOPaXEHUs (SAEPHOTO, XUMHUYECKOTO, OHOJIOTHYECKOr0), OOBIYHBIX
CPEICTB C 3a)KUTaTEIbHbIM HANOJIHEHHEM, HOBBIX BUOB OpPYXKHS. 30HBI 3apaKEHUS OT CPE/ICTB MOPAKEHUS
U UX BO3JICHCTBUE Ha HACEJICHUE U OKPYKAIOILYIO IPUPOJIHYIO Cpeay.
Pazoen 4. Ilosxcapuas 6ezonacnocme.
[Toxapnas omacHocTh. [loxkapras oxpana. Knaccudukamus moxkapoB Mo>kapoB B 3JaHUSAX M TIOMEIIECHUSX.
Craguu pa3BuTus noxapos. Jlokanuzanuus U TylmieHue mnoxkapos. [lepBuuHbIE cpelCTBa MOKAPOTYIICHUS
(ornerymurenu OIT -8, OVY-2, OBII-5, BHyTpeHHH NOKapHbBIN BOJONPOBOA) U ITpaBUIIa MOJIb30BAHUS UMH.
ABTOMAaTHYECKHE CUCTEMBbI MOXKAPOTYIIEHUS] — NMPUHKJIEPHbIE U JpeHuepHble. OrHeTymamue BenecTBa —
BO/Ia, [I€HbI, HETOPIOYME ra3bl U pa30aBUTENH, TIOPOIIKOBBIE COCTABbI, IAJION€H3aMEIIEHHbBIE YTIJIEBOJOPOIbI.
Pazoen 5. Komnnexc meponpusamuii 2paxcOancko 3aujumaol HaceaeHUsl.
- Ornogsemenne u wuHopMupoBaHue HaceneHuss o0 omnacHocTH. [IpuHSATHE HAcelIeHHUEM CHUTHAJIOB
onopemieHus: («Baumanue Bcem!», «BosmymHas TpeBora», «PaamanmmoHHas omacHOCTHY, «XUMUYECKas
TpeBoray, «OTO0N OMacHOCTH») W MOPSAIOK ACUCTBHUS IO HUM. DBaKyallus HacEJICHUs W3 30HBI OMMACHOCTH.
CriocoObl 3BaKyanuu OKCTpEHHasl 3BaKyalusi CTYJICHTOB U3 ayAUTOPUU ITPH BOSHUKHOBEHHUH I0XKAapa.
- CpencrtBa MHANMBUYyaTbHOU 3anuThl opraHoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PITA-1, PIII'-67M, PVY-
60M, «Denuxcy, I'’/I3K, AT, AI1-3, TI3VY-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K) uenoseka.
MenuuuHCcK1e CpeicTBA 3allUTHI .
- CpenctBa KOJUIEKTHBHOM 3amuThl  HaceneHus. Hasnauenue, 3alIUTHBIE CBOMCTBa  yOEXuIL.
[IpoTuBopanuanunonnsie ykpoitus ([IPY, momzemubie memexoaHble Mepexoibl, 3ariyOJICHHbIE CTAHIIMH
METpPOIIOJIUTEHA), MPOCTEUIINE YKPBITUS (TpaHILIEH, OKOIbI, MepeKkpbIThie wienu). [IpaBuna 3aHATHSA
yoexHuIIa.
Pazoen 6. Oxazanue nepsoui nomowu.
Oxka3zaHue nepBoi NMOMOIIM IpPH OKOTaX, PaHEHUSX, 3apaxeHusX. lIpoBeneHue yacTUYHOM CaHUTApHOI
00pabOTKM KOXHBIX IOKPOBOB YEJIOBEKa IPU BBIXOJAE M3 30H pAAMOAKTUBHOIO, XHMHUYECKOTO H
OMOJIOTHYECKOTO 3apakeHus (3arpsI3HEHHUSI ), U3 30H MOXKaPOB.
Pazoen 7. Jlukeuoayus nociedocmauii upe3eoluatino CUmyayuu.
ABapuiiHo-criacaTelibHble pabOThl. DKCTpeHHas 3BaKyalus W3 ayauTopuu (1abopaTopuu) B YCIIOBUSX
Mo’Kapa, paJuallMOHHOTO, XMMHYECKOIro, OMOJIOIMYECKOTO 3arpsi3HEHHsS] TEPPUTOPUU C HCIOJIb30BAaHUEM
npocreimux cpenacts 3auuThl («Denukcy, I'/[3K, npotusorasza ['TI-7 ¢ AII-3).
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4. O0beM yueOHOMH TUCHMILTHHBI

O0BneM TUCHUILINHBI

Bua yueOHo# padoThbl

3E AxajgeM.4 | ACTpPOH.4
O01mas Tpya0eMKOCTb JUCHMIIJIMHbI 1 36 27
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinm 0,44 16 12

[IpakTnueckue 3aHsATHS - - -

JlaGopartopabie pabOThI

CamocrosiTeJibHAs padoTa 0,56 20 15

CaMOCTOATENbHOE N3YUYCHHUE PA3/ICTIOB TUCITUTIIIHBI 0.56 19,8 14,85
KonrtakTHas camocrositenbHas paboTa ’ 0,2 0,15
Buja nTOroBoro KOHTpoOJIf: 3a4yerT

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IlepeBol HAYyYHO-TEeXHHUYECKOM JIUTEPATYPbI»

1. Heap aucHumiIuHbl — MpHoOpeTeHrne oOyyaromumucs oOmie, KOMMYHMKaTUBHOW U
podeccHOHATIbHON KOMIIETEHLMH, YpOBEHb KOTOPBIX Ha OTIENbHBIX JTanax SI3bIKOBOM MMOATOTOBKH
MO3BOJISIET  BBINOJHATH  Pa3jiMyHble BUABI  MPO(PECCHOHAIBHO OPUEHTUPOBAHHOTO IE€pPEBOJia B
IIPOU3BOJICTBEHHON 1 HAYYHOU JEATEIBHOCTH.

2. B pe3yabTaTe u3y4eHUs] TUCHHUILIMHBI 00yYaIOLIUICA J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CITOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CUCTEMBI;

— JIOCTATOYHOE JJISl BBIIIOJHEHUS MEepeBOJa KOJIMYECTBO JIEKCUUYECKUX €IMHUL, (Ppa3eosoru3MoB, B
TOM YHCJIE COLUAIBHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX PeasInil;

ymemy:

— IIPUMEHATh OCHOBHBIE IIPUEMBI IIEPEBO/IA;

— OCYIIECTBJIATh NMHCHMEHHBIN NEPeBOJ]] C COOJIIOJEHHEM HOPM JIEKCMUECKON HSKBHBAJIEHTHOCTH,
coOII0ICHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHJIMCTUUYECKUX HOPM;

— 0(hopMIIATH TEKCT IEPEBOJAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJISITh MEPEBOJ C COOIIOACHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH, COOJIOIEHUEM
IrPaMMAaTUYECKUX, CHUHTAKCUYECKMX M CTUJIMCTHYECKUX HOPM TEKCTa I[epeBoJla M TEMIIOpPAJIbHBIX
XapaKTEPUCTHK UCXOJHOIO TEKCTa;

gnadems.:

— METOAMKOW MpEenepeBOJUECKOr0 aHalli3a TEeKCTa, CHOCOOCTBYIOUIEH TOYHOMY BOCHPUSTHUIO
HCXOJIHOTO BBICKA3bIBAHMUS,

— METOJUKOIN MOJArOTOBKU K BBINOJHEHHUIO MEPEeBOA, BKJIIOUasi MOUCK MH(GOPMALMU B CIPABOYHOM,
CHEIHAJIbHOM JINTepaType U KOMIIbIOTEPHBIX CETSIX;

— OCHOBaMU CHCTEMbI COKpAIIEHHON NIEPEeBOJUECKOM 3allMCH IPU BbIMOJIHEHUH [IEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI 110 CHEIIUATIBHOCTH.

3. Kpartkoe cogep:xaHue IUCHHUILTHHBI

Paznen 1. OcHOBHBIC JIEKCHYECKHE W CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoJa HAy4HO-
TeXHUYeCKOH JUTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBOM aHaIM3 Hay4dyHO-
TEXHUYECKOT0 TeKCTa U ero cermeHTanus. CTUIMCTUYECKHE O0COOEHHOCTH HAYYHO-TEXHUYECKUX TEKCTOB.
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[Ipeoosienue TPyaHOCTEW, CBA3AHHBIX C PACXOKICHHUEM CHHTAKCHUECKUX CTPYKTYP HMHOCTPAHHOTO U
PYCCKOTO TEXHUUYECKUX TEKCTOB.

1.2 CpaBHeHue TOpsiiKa CJIOB B aHTJIMHCKOM M PYCCKOM TpemtokeHusix. llepeBonm cios,
yCTaHOBJIeHHE 3HadeHus cioBa. [lepeBoa cBOOOAHBIX M (pazeosoruyeckux cioBocoueraHuil. IlepeBon
3aroJI0BKOB TEKCTOB M CTATEU

1.3 Coxkpamenusi. Oco6eHHOCTH UX nepeBoja. Pa3BuTie HaBBIKOB MepeBOa Ha IMPUMEPE TEKCTOB 110
TeMe «Xumuueckas gadoparopusd» «M3mepeHuss B XUMHUM.

1.4. Jlexcuueckue TpaHchOpMallUK TPU TEPEBOJE TEKCTOB MO TEMAaTUKE XUMHUHU U XUMUYECKOH
TEXHOJIOTUHU.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0EHHOCTH NepeBo/ia.

2.1. Ocobennoctu mepeBoja npemioxeHnid Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB M0 TeMAaTUKEe XMMHUYECKOW TexHoJsoruu IlepeBoa mpuaaTouHbix
MIPEIIOKEHU.

2.2. Merozpsl 1 IpUEMBI IEPEBOJIA CTPALATEIBHOIO 3aJ0Ta Ha MPUMEPE NEPEBOIA TEKCTOB IO TEME
"Texnosioruu Oymymiero".

2.3. Tunbl ycIOBHBIX NPEAJIOKEHUN, IpaBUJia U 0COOCHHOCTH MX mepeBoja. [IpakTuka nepeBoja
YCIOBHBIX MPEIJIOKEHUH Ha NOpUMepax TEKCTOB IO PA3IMYHBIM pasjielaM XUMHM U XUMHUYECKOM
TEXHOJIOTUHU.

2.4. MopanbHble Trjaroibl M OCOOEHHOCTH HX I[I€peBOjJa Ha INpUMEpe IepeBoja TEKCTOB
«Texnonorus», «IIpombiuieHHOE 000pYI0BaHUE

Pa3nen 3. OcoGeHHOCTH NepeBo/ia NMpPeNJIOKeHH i ¢ HeJIMYHBIMU ()OPMaMHU IJIaroJia

3.1 Undunutus (Heonpenenennas Gopma riarona). Poab nHGUHUTHBA B PEIOKEHUN U BAPUAHTHI
IepeBoJia Ha pycCKui A3bIK. [Ipudactust u repynanii. BapuaHTtel nepeBoia Ha PyCCKH S3bIK.

3.2 Vudunutuabie 000poThl. O6G0poT AomosiHeHHE ¢ MHGUHUTHBOM. OOOPOT mojiiexaliee c
uH(puHUTHBOM. Pa3nnuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mpu4acTHbIX 000POTOB. AOCONIOTHBIA MPUYACTHBII O0OPOT M BAapHAHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB IepeBoJia B chepe XUMHUU U XUMHUYECKON TEXHOJIOTUH.

Paznen 4. OcobennocTu pepepaTHBHOIO NepeBoOaa

4.1. AnropuTM MPEANEpPeBOAUYECKOM palbOThl C HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTUKe (aHHOTAIUH)

4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOY M0 XUMHKO-TEXHOJIOTHIECKON TEMATHKE.

4. O0beM yueOHOMH TUCHUILTHHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E Axkan. 4. 3E Alflaﬂ' 3E Alflaﬂ'

OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
Konraxruas padora - 1,8 64,4 09 | 320 | 09 | 320
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas caMOCTOsITeIIbHAS 0.4 0.2 0.2
paborta
Camocrosre 22 L L

JILHOC M3YYCHUC 79.6 398 398
pa3IeiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo xonmponsn uz YII 3auyer 3auyer
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Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E Actp.u. | 3E A‘;Tp' 3E A‘;Tp'

OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4 108 2 54,0 2 54
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHS:
[Ipaxtueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas caMOCTOsITeIIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1

aMOCTOSITETPHOE H3YUeHHE 507 29,85 29,85
pa3aenoB TUCIUTUTHHBL
Buabl kKoHTpOJIA:
Buo xkonmponsn uz YII 3auyer 3auyer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«TexHoJI0rust NOPOMIKOBBIX MAaTEPUAJIOB)

1 Heab IMCUMIUVIMHBI —HW3YYCHHE TEOPETUUECKUX U TPAKTUYECKHX OCHOB TEXHOJOTHU
ITOPOLIKOBOW METAJULYPTUH .

2 B pe3ysbTrare U3y4eHHs] AMCHUIIMHBI 00YYAIO M IACH 10JI5KEH:

Obnadams CIeNyONMMA KOMIIETSHITUSIMA U WHIUKATOPAMU UX JTIOCTHKCHUS:

IIK-7.1; IIK-7.2; IIK-7.3

Buame:

- TIPOIIECCHI TIPOM3BO/ICTBA MOPOMIKOBBIX U KOMITO3UIIMOHHBIX MaTEPUAJIOB;

- METOJIbI ¥l IPUOOPHI I KOHTPOJISI CBOMCTB MOPOIIKOB;

-IIPOIIECCHI TOATOTOBKH, (POPMOBAHUS U CIIEKAHUSI U3ICIIUMA U3 TIOPOIIKOB;

Ymems:

- TIPaBUJILHO BBIOPAaTh KOHKPETHBIM MaTepuai Uil MOJTYYCHHS WU3ACINN, paOoTaIoONMX B 3aJaHHBIX
YCIIOBUSIX;

- OTIIPeNeNsATh, CHCTEMATHU3UPOBATh U MOJy4aTh HEOOXO0IMMbIE TaHHBIE B cepe CBOSH NeATeIbHOCTH
C UCIOJIP30BAaHNEM HOBEWIIIMX METOJIOB UCCIICAOBAHMS U (yHIAMEHTAbHBIX 3HAHU;

Braoemw:

- CIOCOOHOCTHIO HCIOJIB30BaTh HH(GOPMAIIMOHHBIE TEXHOJIOTHH TPH KOHCTPYMPOBAHUHM HOBBIX
MaTepuajIoB U pa3paboTKe TEXHOJIOTUM ux noxydenus. bepercs uz PI1/]

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1.. ®usnueckue #W (PU3NKO-XUMUUYECKHE OCHOBBI W TEXHOJOTHYECKHE TIPOIECCHI
MIPOM3BO/ICTBA MTOPOIITKOB.

MexaHudeckue MeTOAbl MPOU3BOJCTBA MOPOIIKOB, TMOJYUYEHHUE IMOPOIIKOB PACTBIICHUEM KHIKHX
METaJUJIOB, CIUIABOB M COeAUHEHNN. DUBNKO-XUMUYECKHE CITOCOOBI MTPOU3BOCTBA MOPOIIKOB: MPOU3BOJICTBO
MOPOIIIKOB BOCCTAaHOBJIEHHWEM BOJOPOJOM, YIJIEPOJOM, METajlaMu, NodydeHue nopomi- 10 koB xenesa,
KoOasbTa, TYrOIJIAaBKUX METANIOB M WX CIJIABOB M COCAMHEHUN BOCCTAHOBIIEHHUEM YIJIEPOIOM, BOJAOPOIOM,
MeTaJUIaMH, TOJy4eHHE JITUPOBAHHBIX MOPOIIKOB COBMECTHBIM BOCCTAHOBJIEHHEM W3 CMECEHU OKHCIIOB,
MJa3MEHHBIE TPOILIECCHl BOCCTAHOBJICHUSI TOPOIIKOB. DJEKTPOXUMHYECKHUE TMPOIECCHl  TMOJYYCHHS
MMOPOIIKOB, TEXHOJIOTHS TMPOU3BOJICTBA JJEKTPOXUMHYECKUX MMOPOIIKOB M3 BOJHBIX PAaCTBOPOB (TIOPOIIKH
Keresa, HUKeNs, MeIr, KoOambTa, XpoMa, Mapraia) U paciijlaBJIeHHBIX cpell (MMOPOIIKH TUTaHA, HUOOUS,
TaHTaja, OepwuIns, MOIubIeHa, Boab(pama, nupkonus). [Iporeccsl TEpMUIECKON AMCCOIMALNH JIETYIUX
coeMHCHUN. TEeXHOJIOTUS M3TOTOBJICHUS IMOPOIIKOB JKejle3a W HHUKENIs pas3joKeHHeM KapOOHUIIOB,
MOJTy4CHUE YIIBTPATUCTIEPCHBIX MOPOIIKOB METaJJIOB, TYTOTIJIaBKUX COCIMHCHHIA.
CamopacnpocTpaHsIONIMiics BbICOKOTEMIIEpAaTypHbI cuHTe3. Dusnko-xumuueckue ocHOBBL. llomyuenue
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MIOPOIIKOB TYrOIUIABKUX COEIMHEHUH (KapOua0B, 00pUA0B, HUTPUIOB, CHIMIUIOB, THAPUIOB). DPU3NUECKUe
OCHOBBI U CIIOCOOBI MOJTy4eHUSI aMOP(HBIX U MEJIKOKPUCTAIIINYECKUX OPOILIKOB.

Pazoen 2. Ceoticmea nopouwikosvix mamepuanios

CocraB, CTpyKTypa, OCHOBHbIE (DHU3MUYECKHE U TEXHOJOTMYECKHME CBOMCTBA IMOPOILKOB, METOJbI
UCCIIEIOBAaHUS M KOHTpoJis. MeTtoasl U mpuOOpbl  ONpPENENEHHUs OCHOBHBIX CBOWCTB MOPOIIKOBBIX
MaTepHaoB.

Paszoen 3. Iloocomoska, opmosanus u cnexkanue nopowikogvlx mamepuanos. Ilopouikogvie
Mamepuansl ¢ 3a0AHHLIMU CEOUCTBAMU.

Knaccugpukanuss wmeronoB ¢opmoBanus. OOmias xapakTepuCTHKa IPOLIECCOB  YIUIOTHEHUS
MOPOIIKOB, JAe()OpPMAIIMOHHBIM MEXaHW3M YIUIOTHEHHS IOPOLIKOBBIX Te€JI. YPaBHEHUs IPECCOBaHUS,
3aBUCHUMOCTb IUIOTHOCTH OpHKETa OT JaBJICHUS MPECCOBAaHMs, paclpeaeieHUe HaNpsHKEeHUH U MIIOTHOCTH
IIpU MPECCOBAHUU U3JAEIHHN CI0KHOU (Popmbl. TeXHOJIOTHS XOJOJHOIO MPECCOBAHUS B 3aKPBITHIX MpeEcc-
dbopmMax, H30CTaTUYECKOE IPECCOBAHUE, HENpepblBHOE (HOpPMOBAaHUE, TEXHOJIOTUS MYHIIITYYHOTO
[IPECCOBAHUS, HUMIYJIbCHOE IIpeccoBaHue. Pa3nuuHble BHIBI B3PBIBHOIO, 3JIEKTPOTIHIPABIMYECKOTO,
3JIEKTPOMArHUTHOTO U MHEBMATUYECKOTO MPECCOBAHMUS.

Crniekanue. [lepekTsl KpUCTaUIMYECKON perieTku, nuddys3us, moy3ydecTb U peKpUcTalIn3alus B
MeTajjlaXx ¥ cijiaBax. JIBH>KyIlllMe CHiibl mpolecca criekanus. [loBepXxHOCTHOE HATSHKEHHE Kak ABMOKYILAs
cwia cnekanus. KamwinspHoe nasnenue. M3meHeHne cBOOOAHON MOBEPXHOCTH U ycajKa IpU CIEKaHUH.
MexaHu3MBbl NPOLIECCOB CHEKaHUs OJAHOKOMIIOHEHTHBIX cucTeM. OCHOBHBIE CTaJUU Ipolecca CHEKaHHs.
3aKOHOMEPHOCTU U KMHETHKAa CHEKaHUS MHOTOKOMIIOHEHTHBIX CHUCTEM 0e3 00pa3oBaHUs KUAKOU (a3bl.
Oco0eHHOCTH yCaJKu MpHU CIIEKaHUH CUCTEM ¢ 0Opa30BaHHEM TBEPbIX PACTBOPOB U MHTEPMETAJUIMYECKUX
COEIMHEHUN C y4yeToM BIMSAHUS rerepoauddy3un. 3aKOHOMEPHOCTH M KHHETUKA CIEKaHUS CHUCTEM B
MPUCYTCTBUH KUAKON (pa3pl. MexaHu3M crekaHus, IOBEPXHOCTHOE HATSIKEHHE Ha TpaHHIE TBEPIOro M
pacIuiaBIieHHOTO METaJUIOB, NEepeKpUcTaliM3alus Yepe3 KUKy ((azy. BuusHue nucnepcHocTH,
CTPYKTYpPBhl U COCTOSIHMSI MCXOJHBIX INOPOIIKOB Ha YIJIOTHEHHE M (POPMHUpPOBAHHE CBOMCTB Ui Pa3HbIX
TUIIOB TIPOIIECCOB CIEKaHUs C oOpa3oBaHMEM KHUJIKOW (ha3bl. AKTHUBUPOBAHHOE CIieKaHue. Bumpl,
OCOOEHHOCTH U (PU3UKO-XMMHUYECKHUE SIBJICHUS, JIEKallMe B OCHOBE Ipoliecca. ['opsyee M30CTaTUYECKOE
IIPECCOBAHUE.

[lopucteie Mmatepuansl. becrnopuctble U MajlomopucTble aHTU(QPUKIUOHHBIE MaTepuabl,
(GpUKIMOHHBIE MaTepHalibl. DJIEKTPUYECKUE M MAarHUTHbIE MaTepHalibl, KOHCTPYKIIMOHHBIE MOPOIIKOBHIE
MaTepHajbl, U3HOCOCTOMKNE MaTepUabl.

4 O0beM yueOHOM TMCHMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.

OO0uasi TPyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpakTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesbHasi pabora 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15

1,11
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B JUCHUIIIIMHbI 39,8 | 29,85
Buja konTpoas: 3aver

6. TPEBOBAHMUSA K YCJIOBUAM PEAJIM3AIIUU TPOT'PAMMbI BAKAJIABPUATA

6.1 O6mecucremunie TpedoBanus k peanusanun OOII 6akanaBpuara
YHUBEpPCUTET pacrosaraeT Ha mpaBe COOCTBEHHOCTH HJIM MHOM 3aKOHHOM OCHOBAaHWUHU MaTepuaIbHO-
TEXHUYECKUM OOECIIeYeHHEM 00pa30BaTEIbHON IEATENHHOCTH (MMOMENICHUSIMU W OO0OpyAOBaHUEM) IS
peanuzanun OOII 6akanaBpuara.
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Kaxnpiii oOywaromuiics B T€YeHHE BCEro nepuojaa oOydeHHs 00ecredrBaeTCsl MHAWBHyaIbHbIM
HEOTPaHUYEHHBIM JIOCTYIIOM K JJIEKTPOHHON HH(OPMAaIMOHHO-00pa30BaTEIbHOW Cpele YHHBEPCHTETA.
OnekTpoHHass  WH(OPMAIMOHHO-OOpa3oBaTeNbHAsl  cpefda  OOecreyrBaeT  BO3MOXKHOCTh — JIOCTYIa
oOyuarouierocs u3 Jito00i TOYKH, B KOTOPOM UMeeTCs AOCTYI K MHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «IHTEpHET», KaK Ha TEPPUTOPUN YHHBEPCHUTETA, TAK U BHE €€.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHAs Cpe/la YHUBEPCUTETA 00ECIICUYNBACT:

— JOCTYIl K yuyeOHBbIM IUIaHaM, pabo4yuM IMporpaMMaM TUCHUIUIMH (MOJIYJel), MpakTHK, 3JE€KTPOHHBIM
y4eOHBIM H3JaHHUSAM H DJICKTPOHHBIM O00pa3oBaTElNbHBIM pecypcaM, YKa3aHHBIM B PabO4yMX IMporpammax
JTUCLUMIUIMH (MOJYJEN), IPAaKTHK;

— (popMupoBaHue MEKTPOHHOTO MOPT(POINO 00YUAIOIIETOCS, B TOM YHCJIE COXPAHEHHE €ro padoT U OIEHOK
3a 3TH paboThI;

— (ukcanuio xoma 00pa3oBaTENHFHOTO MPOIIECca, PE3YIBTATOB MPOMEKYTOYHON aTTECTAIlMH U PE3yJIbTaTOB
ocBoenust OOII OakanaBpuara,

— TpOBEJNCHHE YYEOHBIX 3aHATHHA, NPOIEHYp OICHKH pPE3yJIbTaTOB OOYYCHHs, pealn3anus KOTOPBIX
MPEIyCMOTPEHA C IPUMEHEHUEM JIEKTPOHHOTO 00yYCHHS, JUCTAHIIHOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA;
— B3aWMOJICHCTBHE MEXIY y4acCTHHKaMH 00pa30BaTEeLHOTO IMPOIECCa, B TOM YHCIE CHHXPOHHOE W (WJIH)
ACHHXPOHHOE B3aMMOJCHUCTBUS TIOCPEACTBOM ceTu «HTepHEeT.

OyHKIIMOHUPOBAHUE DJICKTPOHHON HH(POPMAIMOHHO-00pa30BaTEIFHON Cpeapl  00ecTieunBacTCs
COOTBETCTBYIOIIUMH CPEICTBAMH HH(MOPMAIIHOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHHA M KBaIM(UKAIIUEH
pabOTHHKOB, €€  HUCHONB3YIOIHMX W  [oJAepKuBaommx.  OYHKIMOHUPOBAHUE  DIEKTPOHHOUN
MH(POPMAITMOHHO-00pa30BaATEIBLHOM CPEIbl COOTBETCTBYET 3aKOHOATENbCTBY Poccuiickoit deneparumu.

6.2 TpeOGoBaHusi K MATEPHAJTIbLHO-TEXHUYECKOMY 00ecneuYeHUIo

MarepuanbHo-TexHUYecKasi 0a3a YHUBEPCUTETa COOTBETCTBYET JIEUCTBYIOIIMM IPOTHUBOIOXKAPHBIM
IpaBWJIaM U HOpMaM M OOecreunBaeT MPOBEIEHUE BCEX BUIOB JUCUUIUIMHAPHOW U MEXIUCLMILIMHAPHOMN
MOATOTOBKH, TPAKTUYECKOM M HAy4YHO-HCCIENI0BAaTENbCKOM paboThl 00ydaromuxcs, MpelyCMOTPEHHBIX
y4eOHBIM IJIAHOM.

[lepeueHp MaTepHalbHO-TEXHUUYECKOTO 00ECIIEUeHHs BKIIIOYAET: JIEKIIMOHHBIE YueOHbIE ayAUTOPHUH
(o0opynoBaHHbBIE BUJICOTIPOEKIIUOHHBIM 000py0BaHUEM JUIs Ipe3eHTalHH, CpeacTBaMu
3BYKOBOCIIPDOU3BEICHHUS, IKPAHOM, M HMEIOIIHME BbIXOA B VIHTEpHET), NMOMEUIeHHs JUIsl MpPOBEIEHUs
CEMUHAPCKUX U MPAKTHUUECKUX 3aHATHI (000pyaoBaHHbIE yueOHOW MeOenbio), OMOIMOTEKY (MMEIOILYIO
pabourie KOMIBIOTEpHbIE MecTa JuIsi oOydJarouuxcs [0 mporpaMMe OakaiaBpuara, OCHAICHHbBIE
KOMIIBIOTEpAaMHU C JIOCTYIIOM K 0a3aM JaHHBIX U BBIXOJOM B VHTepHeT), mabopaTopuu, OCHAIEHHbIE
COBPEMEHHBIM 000pPYIOBAaHUEM JJIsl BBIIIOJIHEHUS HAYYHO-HCCIIEI0BATEIbCKOM PAOOTHI, KOMIIBIOTEPHbBIE
kJjaccsl. [lpy Mcnonap30BaHUM AMEKTPOHHBIX W3/IaHUN YHHUBEPCUTET 00ECIEUnBAET KaXI0TO 00Yy4aroIerocs
BO BpeMsi CaMOCTOSITEJIbHOM NOJrOTOBKM pabOuYMM MECTOM B KOMIIBIOTEPHOM KJacce C BBIXOJOM B
WHTepHET B COOTBETCTBUU C TPYJOEMKOCTbIO U3y4aEMBbIX JUCLHUIUIMH.

[lomemienns npeacTaBisSIIOT cOOOW ydyeOHble ayAUTOPUM JUIs MPOBEICHUS Y4eOHBIX 3aHATHUH,
MPEelyCMOTPEHHBIX IporpamMmol OakanaBpuara, OCHAIIEHHbIE OOOpYJOBAaHUEM M TEXHUYECKUMHU
cpeacTBaMu 0Oy4eHHsl, COCTaB KOTOPBIX OIpesesieTcs B paboynx nIporpaMMax JUCHUIUIMH (MOyJIel).

MarepuanbHo-Texuuueckoe odecrieuenue OOl OakanaBpuara BKIIIOYAET:

6.2.1 QOobopyoosanue, HeodxX00uMoe 6 0OPA306aMENbLHOM RPOYECCE

[Torenumocrtar IPC-ProMF, Bpamarommiicss muckoBbiii snextpon BO/(-06, Bonsubie 6anu JIb-12,
tepmoctat LOIP LB 200, marauutusie memanku MSH-300, mexanudeckast memanka RZR- 2021, marautaas
Memanka MR HEI-STANDART, cnekrpogoromerp C®-2000, nopraruBueie pH- merpst pH-410,
nonomerp AHMOH 4111, ommerp BUTOK, nedexrtockon axyctuueckuiit MYCK- 1.0, mmudoBaibHO-
noJMpoBalibHBIM  cTaHOK MP-2, cranok s 3ampeccoBku XQ-2B, wmukporBepmomep I[IMT-3M,
Metaorpapuueckuit Mukpockon METAM PB-21/22, cymunsnbiii mkag 1IC-80-01 CITY (mo 350 °C),
mydensHas nedb SNOL 7,2/900, ranpBanudeckas ycranoBka PGG 10/3-B-1,5, nmpodunomerp Mitutoyo
Surftest SJ-310, xoppo3umerp Boicokoro pazpemenuss MS1500E Handheld ER Corrosion Data Logger,
nmaboparopHas KaOWHa [UIsi TOPOIIKOBOTO OKpammBaHus ¢ mucTtojeToMm-pacnbumrenem CTAPT-50,
poraunoHHblii  abpazuomerp Taber Elcometer 5135, OGneckomep Elcometer 480, Tturparop
noteHuuomerpuyeckuit  ATII-02, tommuuomep Elcometer 456, ananutuueckue Becbl CE224-C,
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aHaymtrueckue Bechbl GR-200, anamutmaeckue Becbsl OHAUS DV 215CD, texnmueckue Beckl Ek 6001,
aaresumerp uudposoit PosiTest ATM 20MM, yHuBepcalibHas HCHbITaTelIbHAs JABYXKOJOHHAs MalllHa
Shimadzu AGS-X06, nonomerp AHHWOH 4102, nmotenmuocrarsl IPC, muctumnstoper J13-4-02-«3MOy,
mydenbHas neub SNOL 7,2/1100, uctounuku nutanus AKUII-1122.

6.2.2 YueoHno-nacnaonvie nocoousn:

KomruiexTsl nmpe3eHTamii K JeKIIMOHHBIM KypcaM; HaOOpbI 00pa3IioB Pa3IMUHbIX MATEPHUATIOB U
ITOKPBITUH.

6.2.3 Komnviomepvl,  UHDOPMAUUOHHO-MENEKOMMYHUKAYUOHHBIE  CemU,  ANNAPamHo-
npozpammubie U AyOUOEU3YalbHble CPEOCMEa:

[lepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe npourpsiBareiasiMu CD u DVD, npunrtepamu u
MPOrpaMMHBIMH  CPEACTBaMH; IPOEKTOPBI; SKpaHbl; ayJUTOPUS CO CTALMOHAPHBIMH KOMILJIEKCAMU
oToOpaxeHus: nHpopMaluuu ¢ Jodoro snexkTpoHHoro Hocurtens; WEB-kamepsl; nudposas kamepa k
ONTUYECKOMY MHUKpOCKOMy; Lu(poBoi (oToannapar; KONUPOBaJbHbIE annaparhl; JOKalbHas CETh C
BBIXOJIOM B MIHTEpHET.

6.2.4 Ileuammnvle u 31eKmponHble 00pazoeamenvHvle U UHPOPMAUUOHHDBIE PECYPCHL:

HNudopmanioHHO-MeTOIMYecKie MaTepralibl: yueOHble TocoOus M0 TUCIUILUIMHAM BapUaTUBHOMN
4acTH MPOTrpaMMbl; METOUYECKHE PEKOMEHIAUU K IPAKTUUYECKUM 3aHATHIM; pa3laTOUHbIM MaTepuai K
JIEKIMOHHBIM KypcaM; yueOHble (DUIbMBI 0 MPOLIEcCaM TEXHOJIOTHH; 3JEKTPOHHBIE yueOHbIE U3JaHUs 110
JUCLMIUIMHAM BapUaTUBHOM YacCTH, HAYYHO-TIOMYJISPHBIE AJIEKTPOHHbIE U3JaHMUSL.

DneKTpoHHBIE 00pa30BaTeIbHbBIC PeCYpChl: KadeapanbHble OMOINOTEKH SIEKTPOHHBIX U3IaHUM 110
JTUCIUTIIINHAM BapUAaTUBHON YaCTH; JIEKTPOHHBIE MMPE3CHTAIIMH K pa3/ieiaM JICKIIMOHHBIX KYpPCOB; y4eOHO-
METOIUYECKHE pa3paboTKu Kadeapsl B 2IEKTPOHHOM BUE; yueOHbIe (PUIBMBI K pa3esiaM TUCIUTIINH.

YHuBepcurer obOecriedeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOrPaMMHOTO
obOecrieueHus (COCTaB oOmpeneisieTcs B padouux MporpaMMax JUCHUIUIMH (MOAyJied) U HOJUIEKUT
€XXEroIHOMy OOHOBJIECHHIO).

OOyuaromumMest obecrieyeH A0CTyn (yOaJeHHBIH JIOCTYH), B TOM 4YHCIE B Cllydyae IPUMEHEHHUS
ANIEKTPOHHOTO  OOy4YeHMs, JUCTAHLIMOHHBIX O0Opa30BaTENIbHBIX  TEXHOJIOTUH, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M MHGOPMAIIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
onpezensercs B pabouux nporpaMmax AUCUUILIINH (MOIYJIEN) U TOUIEKUT €KEr0JTHOMY OOHOBIICHHUIO.

[Tomemnienus Uisi caMOCTOSITENILHOM pabOThl 00YYaIOIIMXCS OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOMW ¢
BO3MOXHOCTBIO TOJKIIOYeHHsT K cetu «lHTepHeT» U obecriedeHbl JOCTYIIOM B  3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer  obecrieueH  HEOOXOIUMMBIM  KOMIUIEKTOM  JIMIEH3UOHHOIO M CBOOOJHO
pacrpocTpaHsaeMOro POrpaMMHOI0 00ECIICUEHMS, 6 MOM YUCTIEe OMeUeC8EHH020 NPOU3600cmea (COCTaB
ompezensercs B paboyux MporpamMmax JAUCUUIUIMH (Moayled) u noonexcum O00HO6IEHUIO npu
HeoOXxooumocmu).

[Ipu wucnonb3oBaHMM B 00pa30BaTEIbHOM MPOIECCE IEYATHBIX U3JIaHUI, B YHHUBEPCUTETE
chopMupoBaH OUONMOTEUHBIN (OHJ, YKOMIUIEKTOBAaHHBIM MMEYaTHBIMU U3JIAaHUSIMU U3 pacueTra HE MEHee
0,25 sKk3emIuIsipa KaxJ0ro U3 HU3JaHUM, YKa3aHHBIX B pabouyMxX OporpaMMax JIUCHUIUIMH (MoJysen),
IporpaMMax IpakTUK, Ha OJHOro oOyyarouierocs M3 4YWCia JIML, OJHOBPEMEHHO OCBAaMBAIOIIUX
COOTBETCTBYIOILYIO IUCHUIUIMHY (MOJIYJb), IPOXOIAIINX COOTBETCTBYIOILYIO IPAKTHKY.

OO6yuaromumcst obecrieueH A0CTyn (YIAJICHHBIA TOCTYI), 6 MOM Yucie 6 Ciyuae NpuMeHeHUs
INEKMPOHHO20  00YHEeHUA, OUCMAHUUOHHBIX 00PA306AMENILHLIX MEXHONA02UI, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMHQOPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B pabodyux MporpaMMax AMCUUIUIMH (MOAYNEW) U MOAJIEKHUT OOHOBIEHHIO (TIpU
HEOOXOUMOCTH).

OOyuvaromyecs U3 4YHclia HMHBAJIWIOB U JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS
oOecrieunBarOTCsl IMEYaTHBIMU U (WIM) D3JIEKTPOHHBIMU OO0pa30BaTeIbHBIMU pecypcaMu B (opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3710POBbSL.

Jlist peasi3aniui OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBbI IMOJATOTOBKH OaKaaaBpPOB HCIIOJIB3YIOTCS
¢doHabl y4eOHOM, y4yeOHO-METOIUYECKOW, HAy4YHOMH, MEPHOJUYECKON HaydHO-TEXHHYECKOW JUTEepaTypbl
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Nudopmanmonno-o6ubdauoreunoro nentpa (UbL]) PXTY um. [I.1. MenneneeBa u xadenp, yqdacTBYIOIIUX B
peanu3ainuy MporpaMMBl.

NndopmanronHo-6ubnuoreunsiii  uentp PXTY  wum. . M. MengeneeBa obecrnieunBaer
MH(OPMALMOHHYIO MOAIEPKKY peanusanuu IIPOTPaMMBI, COICUCTBYET IMOArOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX  CIEIUAIMCTOB, COBEPLICHCTBOBAHUIO Y4e€OHOro Impolecca, Hay4dHO-

HCCIIEIOBATEIbCKOM  paloThI,
CHeIHaJINCTA.

UBL] yauBepcuteTa obecrmeunBaeT OOydYarOMIMXCS OCHOBHOW Y4eOHOM, yueOHO-METOJIUYECKOU W
HAyYHOH JHMTEpaTypol, HEOOXOIMMON /IS pealu3alud W KAaueCTBEHHOTO OCBOCHHS OOYUYAIONIMMHCS IO
nmporpamMMe OakanaBpuaTa 00pa30BaTEIBHOTO IpoIlecca MO BCEM JAUCHHUIUIMHAM, Tpaktukam u [MA
OCHOBHOI1 00pa30BaTeIbHON MPOrpPaMMBbl MOArOTOBKH OaKaaaBpoOB.

O6mmit 06beM MHOTOOTpacieBoro Gouma UBL] cocraBnser 1 716 243 sk3.

@®onHp y4eOHOM U ydeOHO-METOANYECKON JTUTepaTyphl YKOMILICKTOBAH MEYATHBIMUA HM3IaHUSMH U3
pacyera He MeHee 0,25 3K3eMIUIsIpa KaKJIOTO W3 M3JAHUHM OCHOBHOMW JINTEpATyphl, NEPEUYHUCICHHON B
pabouux mporpamMmax TUCHUILIAH (MOIyJei), mporpaMMax MpakTUK, Ha OJHOTO OOYYaromIerocs u3 4ucia
JWI, OJHOBPEMEHHO OCBAaWBAIOIINX COOTBETCTBYIOIIYIO TUCHHIUIMHY (MOJYJb), MPOXOJISAIINX
COOTBETCTBYIOIIYIO MTPAKTHKY.

@oH/ [OTONHUTENBFHOW JMTEPAaTyphl BKIIOYACT IMOMHMO Y4eOHOW JUTEepatypsl o(QUIHaIbHbBIE,
CIpaBOYHO-OMOMMOTpadruecKkue, CriennaaTn3upOBaHHbIE OTEYECTBEHHBIE U 3apYOC)KHBIC TIEPUOINIESCKUE U
WH(GOPMAIIMOHHBIE H3/IaHUsI.

NudopmanmoHHO-0MOINOTEUHBIN IEHTP 00€CIIEUNBACT CAaMOCTOSITEIIbHYIO pad0Ty 00yJaromuxcs B
YUTAIBHBIX 3aJIaX, MPEIOCTABISAS NIMPOKHIA BBIOOP JUTEPATYpHl O AKTYyaJbHBIM HAIPABICHUSIM, a TaKKe
obecrieunBaeT JOCTyn K MpodecCHOHaNbHBIM 0a3aM JaHHBIX, WHGOPMAIMOHHBIM, CIPABOYHBIM |
MTOMCKOBBIM CHCTEMaM.

Kaxnprit oOydaromuiicss obecrieueH cBOOOJHBIM JOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW MMeEETCS
noctyn K cetu MHTepHeT, K 35eKTpoHHO-0nbnmnoTeunoit cucreme (ObC) YHuBepcutera, KOTOpas COAECPKUT
pa3NuYHble W3JAHHS 10 OCHOBHBIM H3YyYaeMbIM IHUCIHMIUIMHAM M CPOPMHPOBAaHA IO COTJIACOBAHHUIO C
paBooOIaIaTEISIMU y4eOHOM B y4eOHO-METOAMUECKOM JINTEPaTypPHI.

Jlisg Oojiee MOJHOTO M ONEPATUBHOIO CIPAaBOYHO-OMOIMOrpaguueckoro U HHMOPMAIOHHOTO
obcnyxuBanus B b1 peann3oBana TeXHOJIOT U SIEKTPOHHON JOCTABKU JOKYMEHTOB.

CIOCOOCTBYET Pa3BUTHIO TPO(DECCHOHATBHON  KYJIBTYPBI

Oyayiero

DJIeKTPOHHBbIE HH(POPMALMOHHBIE PECYPChI, HCIIOJIb3yeMble B Mpolecce 00yUeHust

PexBU3UTHI 10r0BOpa

(HOMep, AaTta 3aKJIIYCHUsA, CPOK

XapakTepucTUKa OM0JIMOTEYHOT 0

Ne IJICKTPOHHEIH AEHCTBHSA), CCHIIIKA HA CAUT (¢ponna, nocryn Kk KoTopomy
pecype IBC, cymma norosopa, NpeaoCTaBJIsAETCS 10T0BOPOM
KOJIMYECTBO KJIKYeil
DNeKTPOHHO- [IpuHaAIeKHOCTH — CTOPOHHSIS Komnexuun: «Xumusi» - uzn-sa HOT,
OoubnroreyHas PexBuzutel norosopa — OO0 «Xumus» - uza-sa Jlaboparopus 3HaHUH,
cuctema (9bC) «M3patennbcTBO «JlaHb) «Xumus» - n3a-sa «JIAHby, «Xumusy»-
«JTAHb» Horosop ot 26.09.2020 KHUTY (Ka3zanckuil HallmoHanbHbIN

Ne 33.03-P-3.1-2173/2020
CymmMma moroBopa — 747 661-28
C 26.09.2020 o 25.09.2021

Ccruika Ha cait ObC —
http://e.lanbook.com

KonmuecTBo kimrouen - 10CTym Juist
3aperuCTPUPOBAHHBIX
nosib3oBareneit PXTY c moboro

HCCIEA0BATENbCKUN TEXHOJIOTHIECKUI
YHUBEPCUTET), «XUMUSD» - U3/I-Ba
OU3MATIIUNT», «1udopmatukay - u3a-
Ba «JIAHb», «Mupopmaruxa»-
HanmonanbHbiit OTKpBITHIN YHUBEPCUTET
«MHTYUT», «IHXKEHEPHO-TEXHUYECKHE
HayKm» - u3a-Ba «JIAHDb»,
«Teopernueckast MexaHuKa» - U3/1-Ba
«JIAHbY», DxoHOMHKA ¥ MEHEIHKMEHT) -
n3n-Ba JlamkoB u K., a Takke OTAeIbHBIE
U3J1aHusl B COOTBETCTBUU € JloroBopom.
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KOMIIBIOTEpA.
VY naneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
carite OBC.

DNEKTPOHHO - [IpunannexxHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCUU YUEOHBIX U
OoubnroreyHas PXTY. Hay4HbIX U3JaHui aBTopoB PXTY
cuctema UBI] o Bcem OOIL.
PXTY um. Ccainka Ha caiit ObC —
J..MenneneeBa http://lib.muctr.ru/
(na 6aze AUBC
«HpOucy) JlocTyn juis moJib30BaTeen

PXTYVY c¢ moboro koMmmbproTepa
NudopmannonHo- | [IpuHanne:xHOCTh CTOPOHHSSL. DnexTpoHHas 6U0IMOTEKa HOPMATUBHO-
CIpaBOYHast PexBuzutel kouTpakta — OO0 TexHuueckux usganuil. Conepxut dosee
cucremMa «MHOOPMIIPOEKT-LlenTp» 40000 HaIMOHATIBHBIX CTAHIAPTOB U JIp.
«TEXOKCIIEPT» HTJ
«Hopwmpsl, npasuna, | Kontpakt ot 23.11.2020
CTaHIapThl Ne 84-118DA/2020
Poccun».

CymmMma noroBopa — 887 600-04

C 01.01.2021 mo 31.12.2021

Ccpuika Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

KommuecTtBo xmrouent — 10

JIMLEH3UH + JOKaJIbHBIA JOCTYI C

komnbroTepoB MBI,
DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHbl 31€KTPOHHBIE BEPCUH
o6ubnuoreka PexBusutel norosopa — ®PI'bY muccepranuil Poccuiickoin
JUCCEPTALMI PI'b I'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Jorosop ot 23.04.2021 ¢ 1998 roga — no cneuuanbHOCTSIM:

Ne 33.03-P-2.0-23269/2021
CymmMma noroBopa — 398 840-00
C 23.04.2021 mo 22.04.2022

Ccruika Ha cait ObC —
http://diss.rsl.ru

KomnuecTtBo xmrouent — 10
JnuueH3ul + pacnevarka B MBI,

«DKOHOMHUYECKUE HAYKHY,
«lOpuguueckue HayKn»,
«Ilemarornveckue HayKu»
«IIcuxonornyeckue HaAyKmw»;

¢ 2004 rona - o BceM CIEIAAILHOCTSIM,
KpOM€ MEIUIUHEI 1 (hapManuu;

¢ 2007 roma - o BCEM CHEIHAIILHOCTSIM,
BKJTFOYasi pabOTHI O METUIIUHE U
bapmanuu.
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bJI BUHUTHU PAH | [IpuHauie;kHOCTb — CTOPOHHSA Kpynneiimas B Poccun 6a3 qaHHbIX 110
PexBusutel norosopa- BUHUTH | ecrecTBeHHBIM, TOUYHBIM M TEXHUYECKUM
PAH HaykaM. Bxmrouaet matepuanst P2K
Horosop ot 20.04.2021 (Pedeparusnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-3273/2021 1981 r. O0muii o6seM bJI — Oouee 28
MJIH. TOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 no 19.04.2022
Cchuika Ha callT —
http://www.viniti.ru/
KonnuecTBo kimrouen —
JIOKQJIBHBIN JOCTYIT JUIS
nmoJib3oBareneit PXTY B UBIL
PXTY.
Hayuno- [IpuHa1€XHOCTh — CTOPOHHSAS Hayunas snexkrponnast Oubnnorexa
JJIEKTPOHHAs PexBu3uThl 10oroBopa — eLIBRARY.RU — 310 xpynueimmit
o6ubnuoreka 00O Hayynast 3neKTpoHHas poccuiickuil HUHPOPMAITMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJIMTUYECKUI opTal B 0071acTU HAYKH,

Horosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://elibrary.ru

KonnuecTBo Kimrouei — nocryn
Jutst moJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbIA TOCTYII ITOCTE
IIEPCOHAIBHON PETHCTPALH HA
caifte HOb.

TEXHOJIOTUH, MEAUIIUHBI U 00pa30BaHMS,
coziepKamuii pedepaTsl U MOJTHBIC TEKCTHI
0osee 29 MITH Hay4HBIX CTaTeH U
myOJIMKaIuii, B TOM YKCIIE SJIEKTPOHHBIC
Bepcuu Oosiee S600 pocCcUCKUX HAYYIHO-
TEXHUYECKUX JKYPHAIIOB.

CrpaBouHoO-
IpaBoBasi CUCTEMa
«KoHcynbTanT+H»

[IpuHa1eXHOCTh — CTOPOHHSS
Kontpakr ot 15.12 2020

Ne 93-13332A/2020

Cymma xoHTpakTta 965 923-20
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.consultant.ru/

KomnuectBo kimroueit — 50
HOJb30BATEILCKUX JTULIEH3UH IO
IP-anpecam.

CrpaBo4YHO-TIpaBOBas CUCTEMa 110
3aKOHOAATENbCTBY Poccuiickon
denepanuu.
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8 CrpaBouHoO- [IpuHauIe)KHOCTD — CTOPOHHSA ["apaHT — cipaBOYHO-IIpaBOBas CUCTEMA
npaBoBas cuctema | Kontpakr ot 24.11 2020 10 3aKOHOJaTeNbCTBY Poccuiickoi
I"apanT» Ne 85-1132A/2020 denepanui.

Cymma xoHTpakrta 664 356-00

C 01.01.2021 mo 31.12.2021
Ccplika Ha CalT —
http://www.garant.ru/
KonnuecTBo kimrouel — nocryn
Ju1s moaws3oBareneid PXTY mo IP-
ajipecaM HEOrpaHUYEH

9 DNEeKTPOHHO- [IpuHauIe)KHOCTD — CTOPOHHSA DnexTpoHHas OMOIMOTEKa BKIIIOYAET
OoubnroreyHas «DJIEKTPOHHOE U3JIATEICTBO 6onee 5000 HanMeHOBaHUI Y4€OHUKOB U
cucremMa FOPAIMT» y4eOHBIX TOCOOMI 110 BCEM OTpacisiM
W3/1aTeNbCTBA Horosop ot 16.03.2021 3HaHUM JJI BCEX YPOBHEMN
«IOPAMT» No 33.03-P-2.0-3196/2021 npodecCHoHATBHOTO 00pa30BaHUS

OT BEAYIIUX HAYIHBIX IITKOJI C

CymmMma norosopa — 394 929-00 cobmoieHneM TpeOoBaHUN HOBBIX
®I'OCos.

C 16.03.2021 no 15.03.2022

Ccbuika Ha caliT — https://biblio-

online.ru/

KosnuecTBo kimrouel — nocryn

TSl 3apETUCTPUPOBAHHBIX

nosb3oBareneit PXTY ¢ moboro

KOMIIBIOTEpA.

VY naneHHblid 10CTyN MOCTe

IIEPCOHAIBHON PETHCTPALN HA

caiite ObC.

10 DNEeKTPOHHO- [IpuHauIe)KHOCTD — CTOPOHHSA KommnekT u3ganuii, BXoaamux B 6a3y
OonbmmoTeYHas 00O «Ilomurexpecypc» JTaHHBIX «JIEKTPOHHAsE OMOINOTEKA
cucrema Horosop ot 16.03.2021 TexHudyeckoro BY3ay.

«KoHcynpTaHT No 33.03-P-2.0-3196/2021
CTYICHTa»

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchlIKa Ha CalT —
http://www.studentlibrary.ru

KonnuecTBo kimtouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTE
MEPCOHAIIBHON PETUCTPALIMU Ha
carite OBC.
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11 DNEeKTPOHHO- [IpuHauIe)KHOCTD — CTOPOHHSA Komnekuust u3nanuii yaeOHUKOB U
OoubnuoreyHas 000 «3HAHUYM», y4eOHBIX TOCOOHI 10 pa3InYHbIM
cucrema Horosop ot 06.04.2021 OTpacJIsIM 3HaHUM JUIsl BCEX YPOBHEM
«ZNANIUM.COM | Ne 5137 56¢ /33.03-P-3.1- podecCHoHATBHOTO 00pa30BaHMUs.

» 3274/2021
Cymma norosopa — 30 000-00
C 06.04.2021 no 05.04.2022
Cchuika Ha callT —
https://znanium.com/
KonunuectBo kitoueit - noctyn st
3aperucTpUpPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

12 Nudopmanronno- | [IpuHaanexHOCTh — CTOPOHHSIS CucremaTu3zanus, KOppeKTUPOBKa
aHaJIUTUYECKast 00O «HayuHas sneKTpoHHas npoduieit yuenoix PXTY u ynusepcutera
cucrema Science o6ubnroTexka» B LI€JIOM. AHAJIU3 MyOJIUKalMOHHOM
Index AKTUBHOCTH COTPYIHUKOB YHHUBEPCUTETA.

Horosop ot 26.02.2021
Ne S10-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

CchlIKa Ha CaliT —
http://elibrary.ru

KomnuectBo Kimroueit —
JIOKQJIbHBIN JOCTYIT JUIS
coTpynHukoB MBII.

becnnaTHble apXuBHbIE KOJUIEKIINH, TPHOOpeTeHHble MUHOOpHAYKH Ui BY30B.
ApxuB U3narenbctBa American Association for the Advancement of Science.Ilaker «Science

Classic» 1880-1996

ApxuB U3narenbctBa Annual Reviews. Ilaker «Full Collection» 1932-2005

ApxuB n3narenbctBa MHcturyra ¢pusuku (Benukobpuranus). [Taker «Historical Archive 1874-
1999» ¢ mepBoOTO BBHITTyCcKa KaXX0T0 KypHana mo 1999, 1874-1999

ApxuB uznarensctBa Nature Publishing Group. I1aker «Naturey» ¢ mepBoro BbeIycka IepBOTO
Homepa 1o 2010, 1869-2010

ApxuB uznarensctBa Oxford University Press. [1aketr «Archive Complete» ¢ mepBoro Bellmycka
KaxK70ro xypHayia o 1995, 1849-1995

ApxuB uznarensctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro Beimycka
Kaxx7oro xypHaia mo 1998, 1890-1998

ApxuB u3narenbcrBa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro BbllTycka KaXJ10To
xypHaisa o 1996, 1798-1997

ApxuB n3narenbctBa Cambridge University Press. [1aker «Cambridge Journals Digital Archive
(CJDA)» ¢ nepBoro BbllTycka Kax10ro xypHaia no 2011, 1827-2011

Apxus xypHanoB Koponesckoro xumuueckoro odmecta(RSC). 1841-2007
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ApXHB KOJUICKIIUHU KypHAIOB AMeprKaHCKoro reodusundeckoro corosa (AGU), mpenocTaBisieMblii
uznarenbctBoM Wiley Subscription Services, Inc. 1896-1996

becninaTHble opuIManbHbIE OTKPBITHIE pecypchl MIHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunser 6onee 10000 HayyHBIX )KYpHAJIOB IO Pa3IMYHBIM OTPACIISIM 3HAHUH (OKOJIO 2
MWIJIHOHOB cTarei) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pa3zmemieno 6oee 3000 KHUT IO pa3IMYHBIM OTPACISIM 3HAHUM, TPEIOCTaBIEHHbIX 122
Hay4YHBIMH U3/1aT€IbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix BrmrogaeT 6osee 300 perieH3upyeMbIX KYPHAJIOB 110 OMOMEIUIIMHE, METUIIUHE U
€CTeCTBEHHbIM HaykaM. Bce craThu, pa3zMelieHHble B 0a3e, HaX0IATCS B CBOOOHOM JIOCTYIIE.

4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelinmm 6ecriiaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX MYOJUKALMM 110 pa3ienaM QpU3UKH,
MaTeMaTUKU, THPOPMATUKU, MEXaHUKHU, aCTPOHOMUU U Ouosioruu. MimeeTcst moapoOHbIN TeMaTUYeCcKuit
KaTajor ¥ BO3MOXKHOCTb [TOMCKA CTaTel 0 MHOKECTBY KPUTEPHUEB.

5. Komnekuus xxypnaios MDPI AG http://www.mdpi.com/

MHorouCIUIITHHAPHBIA TM(PPOBON W3IATEIBCKUIN pecypce, ABISIETCS TIaTGOPMOM IS
PeLeH3UPYEMBIX HayUHBIX JKYPHAJIOB OTKPBITOTO AocTyna, u3fatomuxcs MDPI AG (basens, [lBelinapust).
W3natenbcTBO BhimyckaeT 6osee 120 pa3sHOOOpa3HbIX JIEKTPOHHBIX KYPHAJIOB, HAXOSIIUXCS B OTKPHITOM
JIOCTYTIE.

6. W3natenbctBO ¢ oTKpbITHIM gocTynioM InTech http://www.intechopen.com/

[lepBoe u KkpymHeiiee B MUpe U3aTENbCTBO, MyOJUKYIOIIEe KHUTH B OTKPBITOM JOCTYIIE, OKOJIO
2500 HayuyHbIX n3ganuil. OCHOBHAs TeMaTUUYECKask HAIIPABJIEHHOCTD - PU3NYECKUE U TEXHUUECKHE HAYKH,
TEXHOJIOTUHU, METUIIUHCKIE HAYKU, HAYKH O KU3HU.

7. baza nannbix xumudeckux coenuuennii ChemSpider http://www.chemspider.com/

ChemSpider — 3To OecriaTHas XuMu4eckas 0aza JaHHbBIX, IPEIOCTABIISIONIAs ObICTPBIN JOCTYH K
0osee yeM 28 MIIIMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOM HH(popmanmu. Pecype nmpuHaiiexxur
Koponesckomy xummuueckomy obmiectBy BenukoOpurtanuu (Royal Society of Chemistry).

8. Komnekuus xxypnano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiekuus )KypHaJIoB, B KOTOPBIX IMyOJUKYIOTCS OTUETHI O HOBBIX UCCIIEIOBAaHUSX B
00JacT ecCTeCTBEHHBIX HAYK U MeAULIMHBIL. Bce xKypHalibl pa3MelieHsl B cBoOo1HOM fnoctyre (Open
Access), Bce CTaTbU NMPOXOJAT CTPOTOE HAYYHOE PELIEH3UPOBAHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no narentam u toBapHbIM 3HakaM CHIA — USPTO — npenocTasisier cBOOOHBIN
JOCTYII K aMEpUKaHCKUM IaTeHTaM, olyosinkoBaHHbIM ¢ 1976 r. 1o HacTosiee Bpemsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tarents! (MO0 MaTeHTHBIC 3asBKH) Oosiee 50 HAIIMOHAIBHBIX M HECKOJIBKUX MEXTyHAPOTHBIX
MaTEeHTHBIX OI0pO, B TOM uuncie nocinbie TekeThl nateHToB CIIA, Poccun, @pannuu, SAnonuu u ap.

11.  ®enepanbHbIi WHCTUTYT MIPOMBIILIIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypebl GUIIC cBoboanoro nocrymna:

- OnektpoHHble Orometenu. M3o6perenus. [lone3npie Moaenu.

- OTKpBITHIE pEECTPbl POCCUNCKUX U300PETEHHI U 3aBOK Ha U300peTeHusl.

- Pedepatsr poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TosnHbIE TEKCTHI POCCUICKUX MATEHTHBIX JOKYMEHTOB U3 MOCJIEHET0 0(ULHaIbHOIO
OrOJITIETEHS.

6.3 TpeGoBanusi k KaapoBbIM yciaoBusM peanausauuu OOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuarta obecrieunBaeTcs Ne1arorndeckuMu pabOTHUKaMU YHUBEpCUTETa, a
TaKKe JIMIaMH, TpuBiekaeMbIMu K peanu3anuu OOII GakanaBpuaTa Ha UHBIX YCIOBUSX.

KBanudukanus nenarorndeckux paOOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBaJIU(UKALMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBAIM(PUKAIIMOHHBIX CIPaBOYHHUKAX U (WIK) IpoeCcCHOHAIbHBIX CTaHAapTax.
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He menee 60 mpolieHTOB YHCIEHHOCTH MEIaroru4eckux paboTHUKOB OpraHu3anuy, y4acTBYIOIUX B
peaiMzanMy IporpamMmbl OakajgaBpuara, U Jull, NpuBJeKaeMblx OpraHusanuei K peaau3alud MporpaMMbl
OakanaBpuaTa Ha MHBIX YCIOBHUAX (MCXOJs W3 KOJMYECTBA 3aMELIAEMbIX CTaBOK, INPUBEIEHHOIO K
LEJIOYUCIICEHHBIM 3HAYE€HUSIM), JOJKHBI BECTH HAYyUHYIO, Y4€OHO-METOJMYECKYI0 M (WJIM) MPaKTUYECKYIO
paboTy, COOTBETCTBYIOIIYIO MPODUITIO MPErogaBacMO AUCITUTUTMHBI (MOIYIIS).

He meHee 5 mpolLieHTOB UMCIEHHOCTH MeAarornyeckux paboTHUKOB OpraHusaiiy, y4acTBYIOIIUX B
peaMzallMy Iporpammbl OakajnaBpuara, W Jull, NpuBjeKkaeMblx OpraHusanuei K peaau3aluu MporpaMMbl
OakanaBpuaTa Ha MHBIX YCIOBUAX (MCXOJS U3 KOJMYECTBAa 3aMELIAEMBIX CTAaBOK, INPUBEIACHHOIO K
LEJOYUCIICHHBIM 3HAUEHUSAM), JOJDKHBI SBISITbCA PYKOBOAUTENSIMU U (W) paOOTHUKAMHU HHBIX
OpraHM3alyii,  OCYILECTBISIOUIMMU  TPYAOBYIO  JeATElIbHOCTh B  IpodeccuoHanbHON  cdepe,
COOTBETCTBYIOIEH MMPO(ecCHOHAIBHON 1EeATENbHOCTH, K KOTOPOW TOTOBSTCS BBIIMYCKHUKHU (MMETh CTax
paboThl B maHHOM npodeccruonansHol chepe He MeHee 3 JIeT).

He Menee 60 mnpoleHTOB YHCIEHHOCTH IeNarorudeckux paboTHukoB OpraHuzaluu | JIUL,
MpUBJIEKaeMbIX K o0Opa3oBaTesbHON nedTenbHOCTH OpraHu3alud Ha MHBIX YCIOBHUSX (MCXOIs U3
KOJIMYECTBA 3aMEIAEMbIX CTABOK, IPUBEACHHOTO K LEJIOYHUCIECHHBIM 3HAYEHUSIM), JOJKHBI UMETh YUEHYIO
CTEeNEHb (B TOM YHUCIIE YYEHYIO CTEIEHb, MOJYYEHHYIO B MHOCTPAHHOM TOCYJapCTBE M IPHU3HABAEMYIO B
Poccuiickoit ®Pepepanmn) u (Wiau) ydeHoe 3BaHHE (B TOM 4YHCJIE YYE€HOE 3BaHHME, IIOJIYyUCHHOE B
WHOCTPAaHHOM TOCYJapCTBe U Mpu3HaBaemoe B Poccuiickoit denepanun).

6.4 TpedoBanus k puHaHCOBBIM ycjaoBusiM peasusauun QOII 6akanaspuara

®dunancoBoe obecrneuenue peanuzanuu OOIl OakamaBpuara OCyIIECTBISIETCS B 00beME HE HUKE
3HAYCHW 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYAAPCTBEHHBIX YCIYr 10 peaTu3aiiu
0o0pa3oBaTeNbHBIX MPOrpamMM BEICHIET0 00pa3oBaHUST — TMporpaMM OakajlaBpuaTta W 3HAYCHHU
KOPPEKTUPYIOIUX KOIPPHUIMEHTOB K 0a30BbIM HOpPMATHBAaM 3aTpaT, OIpeaenseMblx MHHHCTEPCTBOM
HayKH U BbIcuiero oopasosanus Poccuiickoit denepanumu.

6.5 TpeGoBaHus K NIpUMEHsIeMbIM MeXaHU3MAM OLIEHKH KaiecTBa 00pa3oBaTe/bHOM 1eATeJIbHOCTH H
noaAroroBku odyyaromuxcsa no OOII 6akanaBpuara

KauectBo 00pa3zoBarenbHON [eATENbHOCTH M NOoAroToBKkH oOywatomuxcs OOIl OakanmaBpuara
ONpeJeNsieTcss B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TaKKe CHCTEMbl BHELIHEH OLEHKH, B KOTOPOM
YHUBEPCUTET IPUHUMAET y4acTHe Ha JOOPOBOJIbHON OCHOBE.

B wnensix coepumienctBoBanuss OOIl GakanaBpuaTa Hpu IMPOBEIEHUU PETYISIPHONM BHYTpPEHHEH
OLICHKM KadecTBa 00pa3oBaTelIbHOM AEATEIbHOCTH M MOAroToBKM oOydatomuxcs mo OOII GakanaBpuara
npuBiiekaer padotojarenedl u (WIM) UX OObEIUHEHUS, UHBIX IOPUAWYECKUX W (Uiu) (PU3HUECKUX JuL,
BKJIIOYAs IEAArornyeckux paboTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHeH CHCTeMBbl OLIEHKHM KauecTBa oOpa3oBaTesibHOM aearenbHocTd 1o OOII
OakanaBpuaTa OOy4arOIIMMCS TPEJOCTaBISAETCS BO3MOXKHOCTh OLIEHMBAHHUS YCJIOBHH, COAEp)KaHUA,
OpraHM3aluy M KadecTBa 0Opa30BaTEbHOrO Ipolecca B LEJIOM W OTAEIbHBIX AUCLUUILIMH (MOIyJel) u
MPAKTHUK.

BHemHsis oneHka kauecTBa 00pa3oBaTeabHON EATEIBHOCTH 0 IporpaMme OakajaBpuaTa B paMKax
MPOLEAYpbl TOCYAAPCTBEHHON aKKpeAUTALUU OCYIIECTBISETCS C LEJbI0 MOATBEPXKICHHUS COOTBETCTBHS
00pa3oBaTebHON JEATEIHLHOCTH 10 TIporpamme OakanaBpuata TpedoBanmsim OI'OC BO.

Bremsss onenka kadecTBa 00pa3oBaTeNbHOMN NEATEILHOCTH B MOATOTOBKM oOydarommxcs mo OOl
OakanaBpuaTa MOJKET OCYHIECTBJIATBCA B paMKax MpoQecCHOHAIbHO-O0IIECTBEHHON aKKpeIUTalNH,
MIPOBOJMMON paboToAaTENsIMU, UX OOBEINHEHUSAMH, @ TAK)KE YIOJHOMOYEHHBIMU UMM OpPraHU3alUsIMH, B
TOM YHCJI€ MHOCTPAHHBIMU OpraHU3alUsIMH, JM00 aBTOPU30BAHHBIMU HALIMOHAIBHBIMU MPO(ecCHOHAIBHO-
OOLIECTBEHHBIMU OPraHU3aLUIMU, BXOISIIMMU B MEXKIYHapOIHbIE CTPYKTYPbI, C LEIbI0 INpPU3HAHUS
KayecTBa W YPOBHS IMOJTOTOBKM BBIITYCKHUKOB OTBEUAIOUIUMHU TpPeOOBaHUSIM MPOECCHOHANBHBIX
CTaHJIapTOB (MpU HAIWYUM) U (WIM) TpeOOBAaHUSAM pBIHKA TpyJa K CIELHMATUCTaM COOTBETCTBYIOLIEIO
npoduis.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH KAYECTBA
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OCBOEHMUSA OBYUAIOLIUMHUCHA ITPOT'PAMMbI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mo wnanpasneruto mnoarotoBku 18.03.02 «Iuepro- u
pecypcocOeperawiinue nNpouecchbl XUMHYECKO TeXHOJIOTUH, HepTeXuMHUU M OMOTEXHOJOTHH» OIEHKA
kauecTBa ocBoeHHUs: oOydaromumuca OOIl OakanmaBpuaTta BKIIIOYAET TEKYIIMH KOHTPOJb YCIIEBAEMOCTH,
poMexyTounyto arrecranuio u ['MA obyudaromuxcsi.

HopmartuBHo-mMeToauueckoe oOecreueHue TEeKYIIEro KOHTPOJS YCHEBAaeMOCTH, IMPOMEXYTOUHOM
arrectaruu U ['MMA obydaromuxcs mo OOII GakanaBpuara ocymiectBisieTcsi B cootBercteuu ¢ @I'OC BO
3++ ¥ JIoKaIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texymuii KOHTPOJb M MIPOMEXKYTOUHAs aTTecTalus IO BCEM BHJAM Y4eOHOH [eATeNbHOCTU
oOyyarouuxcsl OCYILECTBISETCSI B COOTBETCTBUM C TpeOoBaHUsAMU [loyokeHHss 0 peHTHMHrOBOM cucTeMe
OIIEHKH KaudecTBa y4deOHO# pabotel ctyaeHToB B PXTY um. JI.M. MenneneeBa, MpUHSITOTO pPEIICHHEM
VYyenoro cosera PXTVY um. JI.1. MenaeneeBa ot 26.02.2020, nmpotokos Ne 8, BBEIEHHOTO B JACHUCTBHUE
npuka3zom pekropa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texymuid KOHTPOJb YCHEBAEMOCTH OOydaroIUXcsi OOecneunBaeT OLCHKY YpPOBHS OCBOCHMS
TUCLMIUINH, IPOXO0XKJIEHUS IPAKTHK, BbiNosiHeHUs BKP u npoBoauTcs npenoaasarenem Ha J11000M U3 BUJOB
yueOHBIX 3aHATUNA. OO0s3aTENbHON COCTABISIOLIEH TEKYIIEro KOHTPOJSl YCIEBAaEMOCTU SIBJIAETCS Y4eT
MIpenoJaBaTeNIsIMU MOCEIaeMOCTH yUeOHbIX 3aHATHH oOydaromumucs. [1o pe3ynbpratam TEKy1ero KOHTPOJIs
yCIIEBaEMOCTH TPU pa3a B CEMECTp Uil BCEX KypCOB IO BCEM IUCLMILIMHAM IPOBOJUTCS aTTeCTalUs
00yJaronuxcs.

[IpomexyTouHas arrectanusi MPOBOJUTCS B (OpPME HK3aMEHOB, 3aY€TOB C OLICHKOW M 3a4€TOB JUIS
BCEX KypCOB IO AMCLUUIUIMHAM U IPAKTHKAM, NPEAYyCMOTPEHHBIM Y4eOHBIM IUTaHOM. Pe3ynbTaThl crauu
3a4€TOB OLIEHUBAIOTCSA HA «3aUTEHO», «HE 3aYTEHO»; 3a4€TOB C OLEHKOM M 3K3aMEHOB — Ha «OTIUYHOM,
«XOPOILIOY», «YAOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

IIpu ocBoenuu Hacrosuel OOII 6akanaBpuaTa U3y4eHHUE YACTH JUCLMILIUH MOXKET ObITh 3aMEHEHO
Ha OHJIAWH-KYpPCBI, IPU YCIOBUHU, YTO B pE3YyJbTaTe OCBOEHUS OHJIAWH-Kypca (OPMHUPYIOTCI TE XK€
KOMITETEHIMH (4acTU KOMIIETEHILIUI), YTO U B paMKax YKa3aHHBIX JUCHUIUIMH. OHIIAHH-KYpC JOJIKEH OBbITh
BBIOpaH U pealn30BaH B coOTBETCTBUU ¢ [losiokeHneM o 3auere pe3yabTaTOB OCBOEHUS OTKPBITHIX OHJIANH-
KYpPCOB, peaiM3yeMbIX 0Opa3oBaTelbHbIMH opranusanusimu, B PXTY um. [I.1. MenaeneeBa, mpuHATOTO
pemenreM YueHnoro coeta PXTY um. J[.M. MenaeneeBa ot 27.03.2020, npotokon Ne 9, BBEIEHHOTO B
neiicreue npukazoM pexropa PXTVY um. JI.1. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcs B COOTBETCTBUM C TpeboBaHuaMH [loyiokeHus O TOpsAKe ITPOBEICHUS
rocy/lapCTBEHHOW HMTOrOBOM aTTecTaluu [0 00pa3oBaTEelbHBIM IPOTrpaMMaM BBICIIETO OOpa30BaHUSA —
nporpaMMmamM 0OakajiaBpuaTa, IporpaMMmamM cClienuaauTeTa, nporpaMmmaM marucrpatypsl B PXTY um. J[.W.
MenneneeBa, npunsToro pemienueMm YueHoro coeta PXTY wum. J[.U. Mengneneea ot 30.10.2019,
npotokoJ1 Ne 3, BBenieHHOro B JieiictBue npukazom pekropa PXTY um. JI.U. Menneneena ot 14.11.2019 Ne
646A; Tlomo>xeHus1 0 BBITYCKHOW KBaTU(DPUKAITMOHHOW paboTe it 00ydaromuxcs 1mo o0pa3oBaTeIbHBIM
porpaMMaM BbICIIEro 00pa3oBaHMsl — @porpammam OakajaBpuara, IporpammaM CIEHUaIUTeTa,
nporpamMmmam maructparypsl B PXTY nm. JI.M. MenneneeBa, npuHAToro pemenuemM YuyeHoro coera PXTY
uM. J[.U. Menneneesa ot 30.10.2019, npotokon Ne 3, BBeeHHOro B jelcTBUE NpuKa3oM pekropa PXTY
uM. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nonyckarorcs oOydaromuecs, HE UMEIOIIHUE aKaJeMUYEeCKON 3aJJ0JDKEHHOCTH U B IOJHOM
oObeme BbInosHUBIIKE YyueOHbIM miuaH nmo OOIl OakanaBpuara B coorBerctBuu ¢ ®I'OC BO 3++ mo
HanpaBiieHuto moArotoBku 18.03.02 «JHepro- M pecypcocOeperaioniue TMpouecchbl XUMHYECKOH
TEXHOJIOTUH, HepTexumMuum u OuorexHosorum». s mpoeneHuss [MMA B yHuUBEpCHTETE €XKETOJIHO
dbopmupyroTcs rocyaapcTBeHHbIC dK3ameHannonHsie komuccnn (I'OK) u anennsunonnbsie komuccuu. Tembl
BKP otpaxaroT akTyanbHble HpoOJeMBbl, CBA3aHHbIE C HampaBieHueM noarotoBku 18.03.02 «Iuepro- u
pecypcocOeperapinue NPOHEcChl XHMHUYECKOH TeXHOJOruu, HedTeXMMUM W OHOTEXHOJIOTHN».
VYHUBEpPCUTET YTBEP)KJIAET MEpPEeYeHb TEM BBIMYCKHBIX KBaJU(UKALMOHHBIX paboT, mpearaeMbix
oOyuarouumcs (anee — nepeyeHb TeM), U IOBOJIUT €ro 10 CBeleHUs OOydyaroluIuxcs He MO3JHee 4eM 3a 6
MecCsLEB JI0 JaThl Hauaja rocyAapCcTBEHHON UTOrOBOM aTTeCTal|H.

Tema BKP mepconanmbHO a1 KaXA0ro OOYyYaromIerocs yTBEP)KIaeTcs MPUKa30M IMPOPEKTOpa Io
YHUBEPCUTETY IMepe]] HauajiOM BBIIIOJHEHUS BBITYCKHONW KBaTM(PUKAUOHHON paOoThl. J[aHHBIM IpUKa30M
yrBepxaaercsa takxke pykoBoaurenb BKP. [lepen nauanom BemonHenuss BKP oOyuatomuiics coBMecTHO ¢
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PYKOBOJMTENEM  COCTAaBIAE€T  WHIAMBUAYaJbHBIM  IUIAH  NOArOTOBKM W BbeinosiHeHus  BKP,
[IpelyCMaTpUBAIOIIMNA  OYEPEAHOCTh U CpPOKM BBINOJHEHUS OTAEIbHBIX dYacTed pabotbl. Tekct
nosicuuTenpHOM 3anucku BKP mposepsieTcs Ha Hanuume HENMpaBOMEPHBIX 3auMcTBOBaHMM. IIpoBepka
OCYILIECTBIIsIeTCS. B COOTBETCTBUM ¢ llojiojkeHueM o mopsiike MPOBEPKH BBIMTYCKHBIX KBaJIM(DPUKAIMOHHBIX
paboT M HAayuHBIX JOKJIAJ0B OO0 OCHOBHBIX PE3yJIbTaTax IMOJArOTOBJIEHHBIX Hay4YHO-KBaJU(UKALMOHHBIX
pabot (nuccepraruii) Ha 00beM 3aMMCTBOBAHHS M WX Pa3MEIICHUS B JEKTPOHHO-OMOIMOTEYHON CHCTEME
PXTY wum. I.1. MenneneeBa, npuHATBIM pemeHneM YdeHoro cosera PXTY wum. JI.M. Menneneera
ot 30.10.2019, npoTtoxout Ne 3, BBeieHHBIM B JieicTBHE nipuKa3oM pektopa PXTY um. [I.1. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha oTkpbIThIX 3acenanusix 'OK ¢ yuactuem He mMeHee NIByX Tpered ee
coctaBa. ['paduk 3ammtel BKP cocrtaBnsercs mo coryacoBaHuio ¢ OOy4alOUMHCS W JIOBOIMUTCS 10
cBeZieHMs oOyyaromuxcsi He no3anee, yem 3a 30 gueit 1o Haudana pabotel I'OK. PesynbpraTtsl padotsl ['OK
ONPEEINAIOTCA OLIEHKAMH «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO» U
OOBSABIAIOTCA B TOT K€ JIeHb Iociie OQOpPMIICHHS B YCTAaHOBJIIEHHOM MOPSAKE IPOTOKOJOB 3acelaHuid
koMuccuil. [lo okonuanuu pabotsl npeacenarens 'K cocrapnser oTyer o npoieinaHHoN padoTe.

Jliia oOyyarouuxcs U3 4ucia WHBAJIUIOB U JIUI] C OFPaHUYEHHBIMU BO3MOXHOCTAMU 3710poBbs [TA
IIPOBOJIUTCS C YYETOM OCOOEHHOCTEH X IMCUXO(PU3NYECKOTO Pa3BUTHUS, UHAUBUAYAIbHBIX BO3MOXKHOCTEH 1
COCTOSIHUS 3[I0POBBSI.

8 PABOYHUE NIPOI'PAMMBI IMCHUIIJINH, TIPAKTUK U THA
Pabouune nporpammsel aucuuiuing, npaktuk u ['MA (nepedncienue qUCUMIUINH, npakTuk u I'NA u3

y4eOHOTO MJIaHa):
1 HHoCTpaHHBIA SA3BIK

2 Uctopus (Uctopust Poccuu, BceoOmiast uctopusi)

3 IIpaBoBeneHue

4 ®unocodus

5 OcHOBBI S5KOHOMMKH U YIIPaBJICHUS MPOU3BOJCTBOM

6 ComuanbHO-TICUXOJIOTMYECKUE OCHOBBI PA3BUTHS JINYHOCTH

7 OO61as 1 HeopraHu4yecKas XUMHUS

8 Opranuyeckas XUMUS

9 AmnanuTnueckas XMMHS

10 Pusnyeckas XuMHUs

11 KosnouagHas XuMust

12 Marematuka

13 ®wusuka

14 BBenenue B HH(OPMALIMOHHBIE TEXHOIOTHH

15 Dxousorus

16 be3omacHOCTb KU3HENEATEIBHOCTH

17 UnxenepHas v KOMIbIOTEpHAs rpaduka

18 IlpukinagHas MeXaHHKa

19 Ilpouecchl u anmapaTsl XUMUYECKON TEXHOJIOTUN

20 OO6miast xuMHUUYecKasi TEXHOJIOTHUS

21 Cucremsl ynpaBlIeHUs XMMHKO-TEXHOJOTHYECKHUMH MpOLieccaMu

22 MonenupoBaHHUE YHEPTO- U pecypcocOeperaroniux mpoeccoB

23 ®uznueckas KyJIbTypa U CHOPT

24 DnekTHUBHbBIE AUCLMILUIMHBI O (PU3NUECKOH KyJIbTYpe U CIOPTY

25 BeluncinurtenbHas MaTeMaTHKa

26 MarepuanoBeieHue AJis SHEPro- U pecypcocOeperaroninx mpoLeccos

27 JlabopaTOpHbIN IPAKTUKYM IO OPraHUYECKOU XUMHHU

28 IlpoexTupoBaHUE MPOIIECCOB U ANNapaTOB XUMUYECKOW TEXHOJIOT MU

29 HNHCTpyMEHTaIbHbIE METO/Ibl XHMUYECKOTO aHAJIN3a B OXPAaHE OKPYKAIOIIEH Cpe/ibl U pallMOHAIBHOM
MCII0JIb30BAHNUU IIPUPOJIHBIX PECYPCOB

30 NudopmanrioHHbIE TEXHOJIOTHH
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31 Munepanorus u Kkpucramiorpapus

32 JlaGopaTOopHBI MPAKTUKYM IO COBPEMEHHBIM METO/IaM HCCIICIOBAHUS MAaTEPUAJIOB U IMPOIECCOB
33 Teoperuyeckrne OCHOBBI KOPPO3UU

34 CpoiicTBa U TEXHOJIOTUH HEMETAIIIMYECKUX

35 XuMHYEeCKOe COPOTUBICHHE METANIMYECKIX U HEMETAJUIMYECKUX MaTepHaIOB

36 3amuTHbBIE METANINYECKUE U KOHBEPCUOHHBIE MTOKPBITHS

37 3amuTa 0T KOppo3uu 000pyI0BaHUS

38 Opranuzanus Ipou3BOICTB 00pabOTKH NOBEPXHOCTHU

39 OcHOBBI TEXHHUYECKOTO PETYIMPOBAHUS U YIIPABIEHUS KAYECTBOM

40 HopmaTuBHO-TEXHUYECKAs TOKYMEHTALUs TEXHOJIOTUI 00pabOTKH MOBEPXHOCTH

41 OcHOBBI HayYHBIX UCCIIEJOBAaHUI

42 KoHTpoJib KayecTBa MaTepUaJIOB U MOKPBITUH

43 Koppo3HOHHBII MOHUTOPHUHT 000PY10BaHUS

44 Koppo3sust HaHOMaTeprasIoB

45 VYyeOHas mpakTHKa: 03HAKOMUTEIbHAs IPAKTHKA

46 Ilpoun3BoACTBEHHAs MPAKTHKA: TEXHOJIOTHYECKas (IPOEKTHO-TEXHOJIOTMYECKas ) IPAKTHKA
47 Tlpou3BoACTBEHHAs MPAKTUKA: HAYYHO-HCCIIEIOBATEIbCKAs padOT

48 Tlpou3BoACTBEHHAs MPAKTHKA: IPEIAUILIOMHAs TpaKTUKa

49 TloaroToBka K IpOLEAYpPE 3aLUTHI U 3alIUTa BHITYCKHON KBaJU(UKALIMOHHOM pabOThI
50 T'paxmaHcKas 3aIIMTA B YPE3BBIYAHHBIX CUTYALUSAX

51 IlepeBox HaydHO-TEXHHUUYECKOU JINTEPATYpPHI

52 TexHonorus NOPOUIKOBBIX MATEPUATIOB

Bxosauux B OOII no nanpasienuto noarotoBku 18.03.02 «IHepro- u pecypcocoeperaioime mpouecch
XHMHYECKOH TeXHOJOruu, HeQTeXuMHMH U OHoTexHoJIOrHM», Npopuias «IIpoTHBOKOPPO3UOHHASA

3alATAa MATEPHAJIOBY, BBITIOJTHEHBI B BUJE OTACIBHBIX TOKYMEHTOB, SBISIOMIMXCS HEOTHEMIIEMOH YacThIO
maaaoi OOIT.

9 ®OHbI OHEHOYHBIX CPEACTB JIsSI IPOBEAEHUS TEKYIIETI'O KOHTPOJISA
YCIHHEBAEMOCTHU, IPOMEXYTOYHOU ATTECTAIIUU U I'HA OBYYAIOLLIUXCSA OOIT
BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no HanpaBiaeHuto noarotoBkud 18.03.02 «IHepro- mu
pecypcocOeperaiouue Mpouecchl XUMHUYECKOW TEXHOJIOTHM, HepTeXuMUM M OHOTEXHOJOTHMH,
npopunb «I[IpoTHBOKOPPO3MOHHAS  3alIMTa MAaTepHAJOB» Ul aTTecTalMd OOy4aroUIuXcsl Ha
COOTBETCTBUE UX MEPCOHAIBHBIX JOCTHKEHUN nosTanHbiM TpeboBanusm OOII OakanaBpuara pa3paboTaHbl
®OC mo KaxI0W IUCUMIUIMHE, npakTuke, [ A, BKIOYarone TUMOBBIC 3aaHUs, KOHTPOJIbHBIE PaOOTHI,
TECThl, CUTyallUOHHbIE 3aJaHMsl, KeHC-3aJayd, BONPOCHl K 3ayeTaM M HSK3aMEHaM CpeACTBa U METOJbI
OILICHKH, [TO3BOJISIONINE OLICHUTh 3HAHMSI, YMEHHUS, HABbIKU U YPOBEHb NMPHOOPETEHHBIX KOMIETEHIIUH.

®OC mno pucuuniauHam, npaktukam, [MIA paspabareiBatorcs B cooTBeTcTBUM C llopsakom
pa3paboTKu U YTBEpKJEHUS 00pa30BaTeNbHBIX MPOrpaMM, YTBEP)KICHHBIM pPEIIEHHEM YUEHOro COBETa
PXTY um. JI.. Menneneesa ot 25.06.2020, npotokosn Ne 12, BBeZIeHHBIM B JE€HCTBHE MPUKA30M PEKTOpa
PXTY um. JI.W. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC no gucummnuHam, npaktukam u ['MMA (mepedenp mucuumiivH, npaktuk U TMA u3 yuebHOro
J1aHa):

1. HMHOCTpaHHBIN SA3BIK
Ucrtopus (Mctopus Poccun, BceoOias uctopus)
[IpaBoBeneHHE
dutocodus
OCHOBBI SKOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-IICUX0JIOTUYECKUE OCHOBBI Pa3BUTHS JTUYHOCTU
OO6mast 1 HeOpraHU4ecKass XUMUs
Opraandeckasi XUMUs
AHAJIUTUYECKAS] XUMUS

Lo wd
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10. ®uznueckass XuMHs

11. KomnmongHas XxuMust

12. Marematuka

13. ®uznka

14. Beenenue B nH(pOpMaLMOHHBIE TEXHOJIOTHH

15. Dxonorus

16. be3onacHOCTh KU3HEIEATEIBHOCTH

17. UnxkeHepHas v KOMIbIOTEpHast rpaduka

18. [IpukinagHas MexaHuKa

19. IIpouecch! u anmaparsl XUMUYECKON TEXHOJIOTUN

20. O6mast XuMU4ecKasi TEXHOJIOTUs

21. CucreMbl ynpaBlIeHUS XMMHKO-TEXHOJOTHYECKUMH MpoLieccaMu

22. MopaenupoBaHue SHEPTro- U pecypcocOeperaroninx npoueccoB

23. ®uznueckas KyJIbTypa U CIOPT

24. DneKTUBHbBIE AUCLMILUIMHBI IO (PU3NUECKON KyJIbTYpEe U CHOPTY

25. BpruucinTenpHas MaTeMaTHuKa

26. MatepuanoBeieHue 1Jis SHEPro- U pecypcocOeperaronnx mpoLeccos

27. JJabopaTOpHBIi MPAKTUKYM 1O OPTraHUYECKOW XUMUHU

28. [IpoeKkTupoBaHuE MPOLIECCOB U AIMAPATOB XUMUYECKON TEXHOJOTUU

29. UHCTpyMEHTaIbHBIE METO/Ibl XHMHUYECKOTO aHAJIN3a B OXPAaHE OKPYKAIOIIEH Cpelibl U pallMOHAIIBHOM
MCII0JIb30BAHNUU IPUPOIHBIX PECYPCOB

30. UudopmaniioHHbIE TEXHOJIOTHH

31. Munepanorus u kpucramuiorpadpus

32. JJabopaTopHBIi MPAKTUKYM 110 COBPEMEHHBIM METO/IaM MCCIICIOBAHUS MAaTEPUAJIOB M MPOIECCOB

33. TeopeTnyeckre OCHOBBI KOPPO3UU

34. CBoiicTBa U TEXHOJIOTUU HEMETAITINYECKUX

35. XuMu4eckoe CONPOTUBIECHNE METAJUIMYECKUX U HEMETAUIMYECKMX MAaTepUaIoB

36. 3amUTHBIE METANINYECKUE U KOHBEPCUOHHBIE MTOKPBITUS

37. 3amuTa 0T KOppo3uu 000pyI0BaHUS

38. Opranuzanus Mpou3BoICTB 00pabOTKH NOBEPXHOCTHU

39. OcHOBBI TEXHMUYECKOTO PETYIUPOBAHNUS U YIPABIEHUS KAYECTBOM

40. HopmaTuBHO-TEXHUYECKAs TOKYMEHTALMs TEXHOJIOTUI 00pabOTKH MOBEPXHOCTH

41. OcHOBBI HayUHBIX UCCIIEJOBAaHUI

42. KoHTpoJib KayecTBa MaTEPUAJIOB U MOKPBHITUI

43. Koppo3HOoHHBII MOHUTOPUHT 000pY10BaHUS

44. Koppo3susi HaHOMaTepHaJIOB

45. YyeOHas mpakTHKa: 03HAaKOMUTEIIbHAs [TPaKTUKa

46. [Ipon3BoACTBEHHAs TPAKTHKA: TEXHOJIOTHYECKas (IIPOEKTHO-TEXHOJIOTMYECKas) IPAKTHKA

47. Ilpon3BoACTBEHHAs MTPaKTHKA: HAyYHO-UCCIIEI0BaTeNbCKas paboT

48. [Ipon3BoACTBEHHAS MTPAKTHKA: IPEAUILIOMHAS TPaKTUKa

49. TloaroToBKa K MPOIEAYPE 3alTUTHI U 3aIIUTa BBITYCKHOW KBaTU()UKAITMOHHON pabOThI

50. I'paxx1aHCKas 3a1ATa B YPE3BBIYANHBIX CUTYALMIX

51. IlepeBo1 Hay4HO-TEXHUYECKOU JINTEPATYpPBI

52. TexHonorus: NOPOIIKOBBIX MATEPHUATIOB

Bxosauux B OOII no nanpasienuto noarotoBku 18.03.02 «IHepro- u pecypcocoeperaioiime mpoiecchb
XHMHYECKOH TeXHOJOruu, HeTeXMMHMU U OHOTexHOJOrHm», Npopuiab «IIpoTHBOKOPPO3NOHHAA
3alMTA MaTePUAJIOBY, BBIIIOJIHEHBI B BUJIE OTAEIbHBIX JOKYMEHTOB, ABJSIOLIMXCA HEOTHEMIIEMOMN YacThIO
maaaou OOIT.

10 METOAUNYECKUE MATEPHUAJIBI 1O JMCIHUIIVIMHAM, IPAKTUKAM U TTUA

Metonuyeckie mMarepuaibl M0 AUCUUILIMHAM, npakThukam u ['MA (mepedeHb QUCHMILUINH, MPAKTUK U
I'MA u3 yueGHOTO 1U1aHa):
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30
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
351
52

WNHOCTpaHHBIN SA3bIK

Ucropus (Mctopus Poccun, BceoOmias uctopus)

[IpaBoBeneHHE

duocodus

OCHOBBI SKOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-IICUX0JIOTHYECKUE OCHOBBI Pa3BUTHS JTUYHOCTU

OO011ast 1 HeOpraHUYeCcKask XUMHUS

Opraandeckasi XUMus

AHAJIUTUYECKAS] XUMUS

dusnueckas XUMUs

Komnonnnas xumus

Maremaruka

dusuka

BBenenue B nH(opMalmoHHbIE TEXHOJIOTUN

DkoJnorus

be3onacHOCTB )KM3HEAEATEILHOCTH

WnxeHepHas u KOMIbIOTEpHAs rpaduka

[IpuknagHas MexaHuka

[Iponeccel 1 anmapaTbl XUMHYECKOW TEXHOJIOTMH

OO01as XuMHYECKasi TEXHOIOTHS

Cucrembl ynpaBiaeHUs] XMMUKO-TEXHOJIOTMUECKUMU MTpoLieccaMu
MonennpoBaHue 3HEPro- U pecypcocOeperaromux mporeccoB

duznyeckas KyabTypa U CIOpT

DJEeKTUBHBIE TUCHUILUIUHBI 10 (U3UYECKON KYIbTYpE U CIIOPTY
BoruncnurenbHas MaremaTHKa

MartepuanoBeseHue sl SHEPTro- U pecypcocOeperaroniux IpoLeccos
JlabGopatopHblif IPAKTUKYM MO OPraHUYECKOW XUMHUU

[IpoexTrpoBaHue MPOLIECCOB U AMITAPATOB XMMUYECKON TEXHOIOTUU
NHcTpyMeHTaIbHBIE METOIBI XUMAYECKOTO AHAJIN3A B OXPAaHE OKPYKAIOLIEH CpeIbl U PallMOHAIBHOM
WCIIOJIb30BAHNUH IIPUPOIHBIX PECYPCOB

HNupopmanrioHHbIE TEXHOIOTUH

Munepanorus u Kkpucramuiorpapus

JlabGopatopHblil IPaKTUKYM IO COBPEMEHHBIM METOJ[aM HCCIIE0BAaHUS MAaTEPUAJIOB U IPOLIECCOB
TeopeTnueckne OCHOBBI KOPPO3UHU

CBolicTBa U TEXHOJIOTUN HEMETAIITMYECKUX

XHAMHMYECKOE CONPOTUBIICHUE METAUINYECKUX U HEMETAJUINYECKUX MAaTEPUAIIOB
3aluTHbIE METANINYECKUE U KOHBEPCUOHHBIE MOKPBITHS

3ammuTa 0T KOPpO3uu 000PyA0BaHUS

Opranu3zanus Mpou3BoJICTB 00pabOTKH NOBEPXHOCTU

OCHOBBI TEXHUYECKOTO PETYIMPOBAHUS U YIPABIEHUS KAYECTBOM
HopmartuBHO-TexHHUECKass JOKYMEHTalUs TEXHOJIOTUI 00pabOTKH MOBEPXHOCTH
OCHOBBI HayYHBIX HCCIIEI0BAaHUN

KoHTposb kauecTBa MaTepuaaoB U MOKPBITUI

Koppo3noHHbIE MOHUTOPUHT 000PYI0BaHUS

Koppo3sus Hanomarepuanos

VYueOHas npaKkTUKa: 03HAKOMUTEIbHAS IPAKTHKA

[IpousBoicTBEHHAs IPAKTHKA: TEXHOJIOTUYECKAs (MIPOEKTHO-TEXHOJIOTUYECKAs) MPaKTUKa
[IpousBoicTBEHHAs IPAKTHKA: HAYYHO-HUCCIIEA0BaTeIbCKas paboT
[IpousBoicTBEHHAs IPAKTUKA: MPEIUIIIIOMHAS TPAKTHKA

[ToaroroBka K mpoiieype 3aliuThl U 3alIUTa BEITYCKHON KBaU(UKALIMOHHON paboThI
I'paxxnanckas 3amuTa B Ype3BbIYaHBIX CUTYaLUsAX

[lepeBo HAyYHO-TEXHUYECKOW JTUTEPATYPHI

TexHoJIOTHs NOPOLIKOBEIX MAaTEPUAJIOB
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Bxoaumx B OOII no nanpasnenuto noarotoBku 18.03.02 «Hepro- u pecypcocoeperamiue mpomecchl
XHMHYECKOH TeXHOJOruu, HeTeXHMHMU U OHOTexHOJOrHm», Npopuias «IIpoTHBOKOPPO3UOHHAA
3alMTAa MaTePUAJIOBY, BBIIIOJIHEHBI B BUJI€ OTAEIbHBIX JOKYMEHTOB, SBISIOIINXCS HEOTHEMIIEMOMN YacTbiO
maagou OOIT.

11 PABOYAS ITPOTPAMMA BOCIIMTAHUA

Pabouass mporpamma Bocnutanus, Bxomsmas B OOIl mo nampaBnenuto mnoarotosku 18.03.02
«JHepro- M pecypcocOeperalpouye Mnpoueccbl XUMHYECKOH TeXHOJOruM, HedTeXuMHUH u
ouorexHosorum», npopuis «IIpoTMBOKOPPO3MOHHASI 3aIUTA MATEPHAJIOB», BBIIOJHEHA B BUJE
OT/AEIBHOTO JOKYMEHTA, SIBJISIONIErocs HeoTheMyieMoi yacThio JanHo OOIIL.

12 KAJIEHJIAPHBIN IIJIAH BOCIIUTATEJIbHOM PABOTHI

Kanennmapusiii man BocnuTatenbHONM paboThl, BXoasamui B OOIl mo HampaBieHHIO TMOATOTOBKH
18.03.02 «JHepro- u pecypcocoeperaomue npoueccbl XUHMHYECKOH TEXHOJOTHH, HePTEXHMHH H
ouorexHosorum», npoduins «IIpoTUBOKOPPO3MOHHASI  3alMTAa MaTEPUAJIOB», BBIIIOJHEH B BHUJE
OT/AEIBHOTO JJOKYMEHTA, SIBJISIOMIETOCS HeOTheMiieMol yacThio qanHoi OOIL.

. JIOKYMEHT IIOJIIIMCAH _
HEKBAJTM®UIITMPOBAHHOU
SJIEKTPOHHOM IO AITUCHIO

@ Bnaneneu: ®unaros Cepreii Hukonaesuu

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM 161
pabote
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