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Pa3paboTunku ocHOBHOI 0Opa3oBarenbHoit mporpammsl (OOIT) 6akanaBpuara:

K.T.H., JIOUEHT A.B. KosiecHukoB
(yueHas cTeneHb, yueHOe 3BaHHUE) (M1.0. damums) (moamuce)
K.T.H. A.M. TNaiiiykoBa
(ydeHas CTeneHb, yIeHOE 3BaHHE) (AU.0. damumnms) (moamucek)
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«TexHonorusi HEOPraHMYECKUX BEIIECTB U AJICKTPOXUMHUYECKHUX MPOIECCOB) MpoTokoa Ne 14 ot
«4y anpens 2022r.

H.o. 3aBenyromero kadeapoit
TEXHOJIOTMH HEOPraHMYECKHUX BEHIECTB U DIEKTPOXUMHUUECKUX IIPOIISCCOB

K.T.H., JIOUCHT J1.0. JlemenieB

(ydeHasl CTereHb, yICHOE 3BaHKE) (moamuce) (1.0. damunus)

CornacoBano:

HAYaJbHUK Y4eOHOTO YIpaBlieHUs B.C. MupouHukos
(Tmonuch)

OOIl OakanaBpuaTa paccCMOTpeHa U OAO0OpeHa Ha 3acellaHMM YYEHOro CoBeTa
«®DaKynbTeTa TEXHOJIOIMH HEOPTaHWYECKUX BELIECTB U BBICOKOTEMIIEPATYPHBIX MAaTEpPHAIOB
npotokoi Ne 10 ot «19» anpens 2022 r.

CornacoBaHo:
3aMmecTuTeNnb JUPEeKTOpa HHCTUTYTA 1o HaydHoU padote ®I'BYH «MHCcTUTYT hrsmueckoit xumMun
u anektpoxumun uM. A.H. ®pymkuna» Poccuiickoit akagemun Hayk (MDXD PAH)

« » 20 T 0O.B. barumes

o o (moxmuce) (U.0. ®amumnms)




1 OBIIME ITOJIOKEHUA

1.1 OcHoBHass mnpodeccuoHaJbHasi o00pa3oBaTeJbHAasi MPOrpaMMa BbICHIErO
o0pa3oBaHus — IporpaMMa NMoAroTOBKM 0aKkajaBpoB (JaJjiee — mporpaMma 0akajaBpuara,
OOIl OakanaBpumara), peanuzyemas (eaepanbHbBIM TOCYAApPCTBEHHBIM  OIOKETHBIM
o0pa3oBaTeNbHBIM  yUYpeXJEeHUEeM  Bbicliero  oOpazoBaHus  «Poccuiickuil  XuUMHKO-
TeXHOJoruueckuii ynusepcurer umenn J[.M. MenzaeneeBa» B COOTBETCTBHH C (helmeparibHBIM
roCyJapCTBEHHBIM 00pPa30BaTENIbHBIM CTAHAAPTOM BBICIIEr0 00pa3oBaHUs — OakajlaBpuar IO
HaIIPaBJICHUIO MIOATOTOBKH 18.03.01 Xumuyeckas TEXHOJI0I U, npo¢uiIb
«QJEKTPOXMMHUYECKAH TEXHOJIOIHA MATEPHAT0B M XMMHYECKHUX NPOAYKTOBY, IPEACTABIIAET
cO00H KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OOpa30BaHUS M OPraHU3aIMOHHO-TIEIArOTHIECKUX
YCIIOBUH, KOTOPBIM IpPEACTaBICH B BUAE y4yeOHOro IUIaHa, KaJeHIApHOro ydeOHoro rpaduka,
pabouyux mporpamMm AMCHUIUINH (MOAYJIEH), OIICHOYHBIX U METOAMUYECKUX MaTepUalioB, pabouen
IIpOrpaMMbl BOCIIMTAHU, KaJICHJAPHOTO IIJIaHa BOCIIUTATEIbHOM paboThl, (hOpM aTTecTaluy.

1.2 HopmaTuBHBIE JOKYMEHTHI JJsi pa3padoTKu NpPorpaMmsbl 0OakajaBpuara Io
HAINPaBJIEHUIO OATOTOBKHU COCTABIISAIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- [Ipukaz Munobpnayku Poccum ot 07.08.2020r. Ne 922 «O0 yTBepkIeHUU
denepanbHOrO TOCYIapCTBEHHOTO OOpa30BaTENBHOIO CTaHAAapTa BBICHIETO OOpa3oBaHUSA —
OaxanaBpuart 1o HarpasieHuto noarorosku 18.03.01 Xumuyeckas texnoaorus (naiee — ®I'OC
BO — 6akanaspuat mo HarpasieHuiO moarotoBkd 18.03.01 XumMuyeckast TEXHOJIOIHA);

- ITpuka3z Muno6puayku Poccun ot 05.04.2017 Ne 301 «O06 yrBepxnenuu Ilopsaka
OpraHM3alMl U OCYIIECTBJIEHUS OO0pa30BATEIbHOM JEATENBHOCTH IO 00pa30BaTEJIbHBIM
IporpaMMam BhICIIEro 00pa3oBaHus — IporpamMmmamM OakajiaBpuara, MporpaMMmam CrelruaInTera,
IIporpaMMaM MarucTparypbi».

- [Ipodeccuonanbuplii crangapt «CHenUanIucT MO HAyYHO-UCCIENOBATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEP:KIEHHBIA MpHKa3oM MHHHCTEpPCTBa Tpylda U
counanbHoM 3amuThl Poccuiickoit @enepanuu ot 04.03.2014. Ne 211n;

- [Tpodeccuonanbblii ctannapt «CrenuanucT Mo 3JIeKTPOXUMHUECKON 3aIluTe OT
KOPPO3HHU JIMHEHHBIX COOPYKEHHUH 1 00BEKTOBY, YTBEPKIEHHBIN MpUKa3oM MUHHCTEPCTBA TPYyAa
u counanbHoi 3aumThl Poccuiickoit @enepanuu ot 08.09.2014 Ne 614n;

- [Tpodeccronanbblil cranAapT «CHENUANUCT 10 SKOJIOTHYECKOH 0€30MacHOCTH (B
MIPOMBINIJICHHOCTH )», YTBEPKIACHHBINA MPUKa30M MUHHCTEPCTBA TPyAa U COIMAIBHOMN 3allUThI
Poccuiickoit deneparuum ot 07.09.2020 Ne 569H.

— Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHun [lopsiaka nmpUMeHEeHHs OpraHu3alusMHU, OCYIIECTBISIOLIMMU 00pa3oBaTENIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOIO OO0Y4YeHHs, NUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH INpH
peanuzanuy  00pa3oBaTENbHBIX MpoTrpaMM» [DIeKTpOHHBIM pecypc]. Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEO%E7/ (nata obparmenus: 29.03.2022).

— Ilpuka3 MunHHcTepcTBa Haykd M BbIcuiero oOpas3oBaHusi Poccuiickoit ®enepanum,
MunucrepctBa npocsemieHus Poccuiickoit ®epeparmu ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TOJATOTOBKE OOydJarommXcs» [DIeKTpoHHBINM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamienus: 29.03.2022);

— Ilonoxenne 00 oOpraHu3alil M HCHOJB30BAHUU DIEKTPOHHOTO OOYYEHUS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH MPU peann3aliii 00pa3oBaTEIbHBIX IPOTPAMM B
dbenepalbHOM TOCYJAapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUPEKICHHH  BBICIIETO
oOpa3zoBanus «Poccuiickuii XUMHKO-TeXHOJIOTHYecKnii yHuBepcuteT umenu /.M. Menneneenay,
npuHsAToe pemieHueM YdyeHoro cosera PXTY umm. J[.M. Menneneesa or 27 mapra 2020 r.,
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nporokosn Ne 9, BBeneHHoe B JaeiictBue npukazom pekropa PXTY um. M. Menneneesa
or 27 wmapra 2020 1. Noe 29 OJ[ [Dnextponusni pecypc]. Pexum gocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOQIDOT_2.pdf nara
obpamienus: 29.03.2022);

- [TonoxxeHne O NPAKTUYECKON TOATOTOBKE oOydarommxcsi B (eaepalbHOM
roCy/IapCTBEHHOM  OIOJ)KETHOM 00pa30oBaTeIbHOM  YUPEXKJIECHHWU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHuBepcuteT umenu .M. Menneneesa», npunsaroe
pemienuem Yuenoro copeta PXTY um. JI.M. MenneneeBa ot 25.11.2020, npoTtokoi Ne 4, BBeieHO
B nelictBue mnpukasoMm pekropa PXTY wum. JIU. Menneneea ot 26.11.2020 Ne 117 O/
[DneKTpOHHBIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka_2.pdf
nara obparienus: 29.03.2022).

[Ipy ocBOoeHMM AWCHUIUIMH H MPAKTUK CTYAEHTHl  JOJDKHBI  HCIOJb30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00pa30BaTeIbHbIE PECYpPChl CIEAYIONIMX MOPTAlOB U
CalTOB:

— Cucrema (QenepanbHbIX 0Opa3oBaTeNnbHBIX mopTalioB. CHcTeMa  OTKPBITOrO
obpazoBanus. Koncanrunurossiit ieHTp MOC OO P® [DnexTponHslii pecype]| — Pesxxum noctyma:
http://www.openedu.ru/ (nara oopamenus: 29.03.2022).

— Hudopmanuonnas cuctema «EIMHOE OKHO OCTyIa K 00pa3oBaTeIbHBIM PECYpCcamy.
URL.: http://window.edu.ru/ (zara obpamenus: 29.03.2022).

— @®3IIO0: coorBercTBUe TpeboBanusiM OI'OC [DnekTpoHHBIN pecypc] — Pesxxum mocryma:
http://fepo.i-exam.ru/ (nata oopamenus: 29.03.2022).

1.3 O0mas xapakTepucTHKA NPOrpaMMbl 0aKkajaBpuara

Iesablo nporpaMmsbl 0aKkajJaBpuaTa sBIISETCS CO3JaHKe I 00y4aroLIMXCsl yCIOBUM 115
pHOOpeTEeHUsT HEOOXOIUMOTO JIJIsi OCYIIECTBICHUS MPOPECCHOHATBHON JESTSIILHOCTH YPOBHS
3HAHUM, yMEHUH, HABBIKOB, ONbITA JEATEIBHOCTH M IOATOTOBKM K 3alUTE BBIYCKHOMN
KBaJTM(HKAIIMOHHOM pabOoTHI.

[Tonyyenune oOpa3zoBaHMs 1O 00pa3oBaTeIbHON MPOrpaMMe BBICIIETO OOPa30BaHUS —
nporpamMMe OakalaBprara IOMYCKaeTCsl TOJBKO B 00pa3oBAaTEIbHON OpraHU3aIlMH BBICIIETO
00pa30BaHus U HAYYHOI OpraHM3anuu (Jlajee — opraHu3ars).

O6yuenue 1o oOpa3oBaTeNbHOM MporpaMMe BBICHIETO O00pa3oBaHUS — MIPOrpPaMMe
OakanaBpuata B 00pa3oBaTelbHON OpraHM3allMy OCYLIECTBISETCS B O4HOM (opme oOyueHwus.
O6bem mnporpammbl OakanaBpuara coctaBisgeT 240 3aueTHBIX €AMHMII (Jajee - 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUEHHUsI, TPUMEHAEMBIX 00pa30BaTENbHBIX TEXHOJIOTUH, pealn3anun
nporpaMMbl  OakaliaBpriata C HWCIOJIb30BAHUEM CETEBOW (DOPMBI, pealn3alliil IMPOrPaMMbI
OakanaBpuaTa 1o UHAUBHIyaIbHOMY yYeOHOMY IJIaHY.

O6beM nporpaMMbl OakajgaBpHaTta, pealu3yeMblil 3a OJUH Y4e€OHBIN I'0Jl, COCTABIISET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMbI OOyuyeHMsI, NMPUMEHSEMBIX O00pa30BaTEIbHBIX
TEXHOJIOTUH, pealn3aliil TporpaMMbl OakaidaBpuaTa C HCIOJIb30BAaHHEM CETEBOM (HOPMBEI,
peanu3alMM IMporpamMmbl OakajaBpuaTa [0 HWHAMBUAYaJIbHOMY Yy4yeOHOMY TIiaHy (3a
UCKJIIOYEHHEM YCKOPEHHOT0 00y4YeHHsl), a IpU yCKOpEeHHOM 00yueHuu - He Ooiee 80 3.e.1

Cpok mnomydeHuss oOpa3oBaHUsI MO HporpaMMe OakanaBpuara (BHE 3aBHCUMOCTH OT
MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHIN):

B OYHOI (popme 00yuyeHHs, BKJIIOYasi KaHUKYJIBI, IPEIOCTABISIEMbIE TIOCIIE MPOXOKIACHUS
rOCyIapCTBEHHOW UTOTOBOM aTTeCTAIlUU, COCTABIISET 4 roja;

pyu 00Y4YEHHUH MO0 MHIUBUAYyaTIbHOMY y4eOHOMY IUTaHy MHBaIUA0B U jull ¢ OB3 moxer
OBITh YBEIMUEH 110 WX 3asBJICHUIO HE Oosiee 4eM Ha | TOJ 1Mo CpaBHEHUIO CO CPOKOM TOTYICHUS
00pa30BaHus, YCTAHOBJICHHBIM IS COOTBETCTBYIOIIEH (GOpMBI 00ydeHus.
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Opranu3anust CaMOCTOSITETILHO OIpEIEIIseT:

- CpPOK IOJlydyeHMs] 00pa3oBaHUs IO IporpamMMe OakajaBpuaTa B OYHO-3A0YHOM HIIM
3204HOM opmax o0ydeHHs, a TAaKXKe M0 WHANBUIYATbHOMY YyUeOHOMY IUIaHy, B TOM YHCIE TPU
YCKOPEHHOM 00y4eHUH;

- 00BeM mporpamMmbl OakagaBpuaTa, pealu3yeMbli 3a OAUH y4eOHBIN TOI.

IIpu peanuzanuu mnporpamMMbl OakanaBpuara OpraHuszalus BIpaBe NPUMEHATh
3IIEKTPOHHOE 00y4YeHHUE, TUCTAHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

Peanunzanus nporpaMmsel 6akajiaBpuata ¢ IPUMEHEHHEM UCKIIOUUTEIBHO 3JIEKTPOHHOIO
00y4YeHHs, AMCTAaHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTUI HE JOIMYCKACTCS.

DneKTpoHHOE 00yueHHe, JUCTAaHI[MOHHbIE 00pa30BaTeIbHbIC TEXHOJIOIUH, IPUMEHSIEMbIE
npu OOy4YeHWH WHBAJIHMIOB W JIUI[ C OrPAaHMYCHHBIMH BO3MOXHOCTSIMU 37I0pOBbs (Janee -
uHBauAbl M Juua ¢ OB3), nomkHBl IpegycMaTpuBaTh BO3MOXKHOCTb IpHUEMa-Teperadyu
UH(OPMALIUU B TOCTYIHBIX JJIs1 HUX (popmax.

Peannzanus  mporpammbel  OakanmaBpuaTa — ocymiectsisercd  OpraHuzamuedl  kak
CaMOCTOSITENILHO, TaK M ITOCPEJICTBOM CETEBOM (POPMEI.

OOpasoBarenbHas JeATEIBHOCTh 10 IporpamMMe OakajgaBpuaTa OCYIIECTBISETCS Ha
rOCyIapCTBEHHOM s3blke Pocculiickoil denepanuu, €Cid WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMAaTHUBHBIM aKTOM OpIaHU3aIUH.

CrpykTypa mporpammbsl OakangaBpuara (0Osi3aTeNbHAs 4acTh, YacTh, (QopMmupyemas
y4aCTHHKaMU 00pa30BaTeNbHbIX OTHOIIEHUH; (pakynbTaTiBbl) — U3 cooTBeTCTBYIOLIEr0o PI'OC.

B pamkax nporpamMMbl OakamaBpuara BBIIENIAIOTCS O00s3aTeNbHAs YacTh M YacTh,
dopmupyemas ydacTHMKaMHM oOpa3zoBaTelbHbIX OTHOWEeHHH. [Ipu paspaboTke mporpammbl
OakanmaBpuaTa 00ydJaronMcs 00ecreuuBaeTCsi BO3MOXKHOCTh OCBOCHUS SJICKTHBHBIX JUCIUTUINH
(Momyneit) u pakyIbTAaTUBHBIX JTUCHUIUIMH (MOayei). PaKylbTaTUBHbIE JUCIUILTAHBI (MOIYJIIH)
HE BKJIFOYAIOTCS B 00BbEM MPOTrpaMMbl OakajgaBpuara.

IIporpamma 6akanaBpuaTa COCTOUT U3 CJIEAYIOIINX OJIOKOB:

— brok 1 «/lucuuminsel (MOysn)», KOTOPBIA BKJIIOYAET AUCUHUIIINHBI (MOIYIIH),
OTHOCSIIMECA K 00s3aTeIbHOM 4YacTH MporpamMmbl M YacTH, (opmupyemoit
YYaCTHHKaMHU 00pa30oBaTeIbHBIX OTHOILEHHIA;

— brok 2 «[IpakTuka», B KOTOPbII BXOAAT yueOHas U MPOU3BOACTBEHHAs MTPAKTHKH;

— bimox 3 «'ocymapcTBeHHas UWTOroBas aTTeCTallUs», KOTOPBIM BKIIOYAET
MOJrOTOBKY K MpOILEAype 3alllMThl M 3alIUTy BBITYCKHON KBaJU(UKAIMOHHON

paboTHI.
CTpykTypa nporpammsbl 0aKajaBpuara
CrpykTypa nporpaMmMbl 6akajiaBpuaTa O6beM nporpaMMel OakajgaBpuara
B 324ETHBIX €IMHHIIAX

brnoxk 1 JucuumiuHel (MOIyI ) He meHee 180

brnok 2 IIpakTuka He MeHee 15

biok 3 I'ocynapcTBeHHass NTOroBast arTecTalus HE MeHee 6

O6bem nporpammbl 6akanaBpuaTa 240

B bnok 1 «/lucuumauHel (MOAYIH)» BXOIAT MUCIUILIMHBI (MOAYNH) 1o (umocoduu,
ucropun (uctropun Poccuum, BceoOme HCTOPUM), HWHOCTPAHHOMY SI3BIKY, O€30MaCHOCTH
KU3BHEJEATENILHOCTH, TI0 (PU3UUYECKON KYIbTYpe U ciopTy (B oObeMe He MeHee 2 3.€., He MeHee
328 akaeMHYeCKUX 9acOB, KOTOPHIE SBJISIFOTCS 00s3aTEIIbHBIMU JIJISI OCBOCHHUSI, HE TIEPEBOISATCS
B 3.€. M HE BKIIIOYAIOTCS B 00bEM MPOrpamMMbl OakajgaBpuara, B paMKax dJIEKTHBHBIX AUCIUILINH
(Monyneit B ouHoil dopme oOyueHusi). JucuurinHbl (MOAYNIH) MO (QU3NYECKOW KyJIbType H
CIIOPTY PEATU3YIOTCS B OPSIIKE, YCTAHOBIEHHOM OpraHU3aluei.



Jus mur ¢ OB3 opranuzanmsi ycTaHaBIMBaeT OCOOBIA MOPSIOK OCBOCHHS TUCIUTUINH
(Momyneit) 1o (U3MYECKOW KyJIbType H CIHOPTY C YYETOM COCTOSHHUS WX 3JI0POBbS
(https://www.muctr.ru/sveden/ovz/).

B biok 2 «IIpakTtuka» BXoaaT yueOHas 1 IPOU3BOJACTBEHHAS IPAKTUKH.

Tunel yaeOHON TPaKTUKH:

- 03HaKOMUTEJbHAS;

Tunbl 1poN3BOACTBEHHOMN MPAKTHKU:

- TEXHOJIOTHYECKasl (IIPOEKTHO-TEXHOJIOTUYECKAs) PAKTHKA,

- Hay4YHO-MccleoBaTeabckas padboTa;

- IPEAJIUIIIOMHAs IPAKTHKA.

Opranu3anus BbIOMpAeT OJWH WM HECKOJIBKO THUIIOB Y4eOHOH NMpakTUKU U OJUH WIIH
HECKOJIBKO THUIIOB MPOMU3BOJCTBEHHOW U3 MEPEUHs; BIIPaBe BHIOPATh OJMH WM HECKOJIBKO THIIOB
y4eOHOI NMpakTUKU U (WJIK) MPOU3BOACTBEHHON NPAKTUKU (MPU HAJIMYUU); BIPABE YCTAHOBUTH
JIOTIOJTHUTEIIBHBIN TU (TUIBI) Yy4eOHOH M (MIIM) MPOM3BOJICTBEHHOHN MPAKTHK; YCTaHABIMBAET
00BEMBI MPAKTHK KaXKJ0r0 THIIA.

B bnok 3 «I'ocynapcTBeHHast UTOroBasi aTTECTALUS» BXOJAT:

- IOJITOTOBKA K MPOLEAYPe 3aIUUTHI U 3aIUTa BBITYCKHONW KBaTU(PHUKAIIMOHHON pabOTHI.

KonngecTBo 1 COOTHOIIEHHE YacoB 10 OJ0KaM, BHIaM Y4eOHON HArpy3KH.

O0Bem 00s3aTenbHOM yacTu 6e3 yyera oObeMa rocyJapCTBEHHON MUTOTOBOM aTTeCTalluu
JIOJKEH COCTaBIATH HE MeHee 60 MpoIeHTOB 00I1Iero oobeMa nporpaMmMbl OaKanaBpuara.

Opranu3anus JOKHA NPeAoCTaBlIATh, MHBaIUMAAM U junaM ¢ OB3 (o ux 3asBieHuIo)
BO3MOXHOCTh OOy4YeHHsI 1O Tporpamme OakajlaBpHaTa, Y4YHUTHIBAIOIIEH OCOOCHHOCTH WX
NCUXO(U3UUECKOT0 pa3BUTHs, WHIUBHIYaJIbHBIX BO3MOXKHOCTEH U IpU HEOOXOAUMOCTH
oOecrnieunBaroIiel KOPPEKIUIO HAPYIIEHUH Pa3BUTHUS U COLUAIbHYIO a/laliTAl[UI0 YKa3aHHbIX JIULL.

Peanunzanus yactu (4acreil) mporpaMmsl O6akajgaBpuaTa U IPOBEAECHUE TOCYapCTBEHHON
UTOTOBOM aTTeCTallM, B paMKaxX KOTOPOH (KOTOPBIX) 10 OOYYaIOMIMXCSl TOBOISTCS CBEIEHUS
OTFPaHUYEHHOr0 JO0CTyna M (WiIM) B Y4YeOHBIX LENAX MCIOJIB3YIOTCS CEKpeTHble 00pa3libl
BOOPY>KEHUS, BOCHHON TEXHUKHU, X KOMIUIEKTYIOILIME U3/eNNns, HE IOMYCKAETCsl C MPUMEHEHUEM
3JIEKTPOHHOT'0 O0YYEHHs, TUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT M.

1.4 TpeGoBaHus K NOCTyNAOLIEMY

TpeboBaHust K MOCTyHaroleMy ONPENeNsoTcs (enepalbHbIM 3aKOHOJATEILCTBOM B
oOmactu oOpa3oBaHus, B ToM uucie llopsakom mpuema Ha oOydeHHe MO 0Opa3OBaTEIbHBIM
porpaMMaM BBICHIETO 00pa3oBaHUS — MporpaMmaM OakanaBpuaTa Ha COOTBETCTBYIOLIUI
yueOHBIN TO/I.

2 XAPAKTEPUCTUKA TPO®ECCUOHAJBHOM JEATEJIBHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Ob6nacte mnpodecCHOHATbHOW JesATeNbHOCTM U chepa mnpodeccHoHaIbHON
JesITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIIOYAET:

26 XUMHUYECKOEe, XMMHKO-TEXHOJOTHYECKOE MPOU3BOACTBO (B cdepax: MPOU3BOJACTBA
HEOPraHMYECKUX BEILECTB; MPOU3BOJCTBA IPOAYKTOB OCHOBHOIO M TOHKOI'O OpPraHMYECKOIO
CHUHTE3a; IPOU3BOJICTBA IMPOAYKTOB IepepaboTku HedTH, raza u TBEPAOro TOIUIMBA,
IIPOU3BOJICTBA MOJUMEPHBIX MaTEpPHAIIOB, JJAKOB U KPACOK; ITPOU3BOJCTBA YHEPrOHACBIIEHHBIX
MaTCpHraJioB; IPOU3BOACTBA JICKAPCTBCHHBLIX IMIPE€IapaToB; IMPOU3BOACTBA CTPOUTCIIBHBIX
MaTepHajoB,  CTEKJa,  CTEKIOKPUCTAUIMYECKHMX  MaTepuayioB,  (QYHKIMOHAJIBHOW U
KOHCprKHPIOHHOfI KCpaMUKHU pa3jIndHOI0 Ha3HAYCHUA, IIPOU3BOJACTBA XUMHUYCCKUX HCTOUYHHUKOB
TOKAa; IPOM3BOJACTBA  3aLIUTHO-JAEKOPAaTHBHBIX  IOKPBITUH; IPOU3BOJACTBA  DJIEMEHTOB
BHGKTPOHHOf/’I arrmaparypbl © MOHOKPHCTAJIJIOB, IMTPOMU3BOJACTBA KOMIIO3UIIMOHHBIX MAaTCPUAIOB U
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HAaHOKOMITO3UTOB, HAHOBOJIOKHHMCTBIX, HAHOCTPYKTYPUPOBAHHBIX U HAHOMATEPUAJIOB Pa3IN4HOMN
XUMHUYECKON MPUPO/IbI; TPOU3BOACTBA PEAKUX U PEIKO3EMENBHBIX 3JIEMEHTOB);

40 CkBo3Hble BHIbI MPOGECCHOHATBHON AEATENbHOCTH B MPOMBIIUICHHOCTH (B cdepe
OpraHu3ali U MPOBEAECHUS HAYYHO-UCCIIEIOBATEIbCKUX M ONBITHO-KOHCTPYKTOPCKUX paldoT B
00JaCTH XMMHYECKOTI'0 ¥ XUMHUKO-TEXHOJIOTUYECKOTO IPOU3BO/ICTBA).

2.2 Tunel 3ama4 ¥ 3aaa4u MPoecCHOHAIBHON NEATEIEHOCTH, K KOTOPBIM TOTOBSITCS
BBITYCKHUKH B pamkax ocBoenust OOII 6akanaBpuara:

- Hay4HO-HCCJIE10BATENIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 OObekTamMu TPO(PECCHOHAIBHON JACSITEIBPHOCTH BBIMYCKHUKOB, ocBouBIIUX OOII
OakanaBpuata, WU 00J1acThI0 (00JIaCTSIMK) 3HAHUS SIBIISIOTCS

- METaJUIMYeCKHe, HEMETAININYECKIEe U KOMIIO3UIIMOHHBIE MOKPBITHS; NI€YaTHbIEC IJIATHI,
KOMIIOHEHTBI ~ DJIGKTPOHHBIX ~ YCTPOMCTB, MHKPOIPOIIECCOPBI, XUMHUYECKass MPOAYKIIUS
HEOPraHMYECKON 1 OpraHN4eCcKON PUPO/IBI;

- IprOOPHI U METOJIBI OTIPEICIICHHUS COCTaBa U CBOWCTBA BEIIIECTB M MAaTEPUAIIOB B 00JIACTH
npodeccuoHaNbHOM e TEIbHOCTH;

- 000pynoBaHHE, TEXHOJOTUYECKUE TPOLECCHl M MPOMBIIUICHHBIE CHUCTEMBI IS
MOJTyYEHUsI BEIIECTB, MATEpUANIOB, M3JCIUN, a TakkKe IS 3aIIUThl OKPYXKAloIIel cpelnbl OT
BIIMSIHUSI IIPOMBIIIJIEHHOTO TTPOU3BOCTBA, SHEPIETUKU U TPAHCIIOPTA.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepkanre W oOpranu3anus oOpa3oBaTelnbHOro mporecca mnpu peanuszanuu OOl
BBICIIETO 00pa3oBaHus — OakanaBpuaT mo HampabieHHto noarotoBku 18.03.01 Xumudeckasi
TeXHOJIOTUS PETJIAMEHTUPYETCS:

—y4eOHBIM TUIaHOM;

—KaJIeH/IapHbIM y4eOHBIM IpauKoM;

—paboyrMu IporpaMMaMu JTUCLMILINH (MOIYIen);

—paboYrMHU IPOTpaMMaMU TPAKTHK;

—MpOrpaMMOi rOCyJapCTBEHHON UTOTOBOM aTTeCTALlUy;

—(hOH/1aMU OLICHOYHBIX CPEJICTB;

—METOJUYECKUMHU YKa3aHUSIMHU 110 cooTBeTcTBYyromei OOII;

—paboueil mporpaMMoii BOCIIUTAHHS;

—KaJIeHIapHBIM TUTAHOM BOCTIUTATEIHHON PaOOTHI.

3.1 YueOHbIii nuIaH

VYueOnsiii mian OOl 6akanaBpraTta BKIIIOUAET NepeYeHb AUCIUILINH (MOYJIEH ), IPaKTHUK,
aTTeCTAllMOHHBIX HCMBITAHUN TNPOMEXYTOYHOH M TOCYJapCTBEHHOH MTOrOBOM aTTecTaluu
oOyJaromuxcsi, Apyrux BUIOB y4EOHOM NEATENbHOCTH C yKa3aHHEM HMX 00beMa B 3a4ETHBIX
€IMHUIIaX, MOCIEeI0BATEIbHOCTH U paclpeieieHus 10 nepruoaM o0ydeHHUs; BhIACTIIeTCS 00beM
KOHTaKTHOM paboThl 00ydaloIIMXcs ¢ MpenojaBaTesneM (MO BHAAaM Y4eOHBIX 3aHATHI) U
CaMOCTOSITENIbHOW paboOThl OOY4YaloOUIMXCS B aKaJIeMUYECKMX (aCTpOHOMMYECKHMX) yacax. Jlis
KaXIOW TUCIHUIUIMHBI (MOIYJIs) M TIPAKTHUKU YKa3bIBaeTcs (hopMa MPOMEKYTOUHON aTTeCTaluu
o0yJaromuxcs.

Y4eOHblii 11aH NPeACTaBICH B MPUIOKEHHH.

3.2 KajennapHublii yueOHbI rpadpuk

[TocnenoBaTenbHOCTh pealn3alliy MpOrpamMMbl OakalaBpuara Mo rojaM U ceMecTpam
(BKJTIOYAs TEOPETHUECKOE 00YUEeHHE, TPAKTUKH, TPOMEXYTOUHBIE U TOCYAAPCTBEHHYIO HTOTOBYIO
aTTeCTalluy, KaHUKYJIbI) IPUBOAMUTCS B KAJIEHAAPHOM Y4eOHOM Tpaduke.



Kanennapusiii yueOHBIN TpaduK MpeACTaBICH B MPHIOKEHHH.

3.3 PaGoune nporpaMMbl JMCHMILUINH (MO1YJIei)
B OOIl OakanaBpuaTa B NPUIOKEHUU TPEICTABICHbI Bce padoure MporpaMMbl
JTUCLHUILIIUH (MOJTyJIeH).

3.4 PaGoune nporpaMMsbl PaKTHK

OOII GakanaBpuara npeycMaTpruBaeT JOCTaTOUHBIN [T POPMUPOBAHUS, 3AKPEIUICHHS 1
Pa3BUTHS MPAKTUYECKUX HABBHIKOB M KOMIIETEHIMH 00beM MpakTukd. [IpakThka mpeacTaBisier
co00il BHI y4eOHBIX 3aHATHH, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha MPOQECcCHOHAIBHO-
NPAaKTUYECKYI0 TOATOTOBKY oOywaromuxcs. IIpakThka 3akperuiser 3HAaHUS M YMEHUS,
npuoOpeTaeMble 00yJaIONIMMUCS B PE3YIIbTaTe OCBOCHHS TEOPETUIECKUX KYPCOB, BBIPaOATHIBACT
NPAaKTUYECKHE HABBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (DOPMHPOBAHHMIO YHHBEPCAIbHBIX,
obmenpodeccnoHaNnbHBIX, MPO(PECCHOHATIBHBIX KOMIETEHIMH oOydatomuxcs. I[IporpamMmsr
NPaKTUK MPUBECHBI B TPUIIOKCHHU.

[Mpu peanuzannu OOII GakanaBpuara npeaycMaTpUBAIOTCS CIIEAYIONINE BUABI TPAKTHK:

—y4eOHas;

—TIPOU3BOJICTBEHHAS.

3.4.1 YueOHas npaKkTHKA

Tun IMPAKTUKN: O3HAKOMHTCIIbHAA.

3amavell MPaKTUKH SBJSETCS TOJTy4YeHHE NEPBHYHBIX MPO(ECCHOHANBHBIX YMEHHH U
HAaBbIKOB, B TOM 4YHCJIC TICPBHUYHBIX YMeHI/If/'I U HaABBIKOB HaquO-HCCJICIIOBaTeJIBCKOﬁ
NeSITeIbHOCTH. [IpakTHKa OCYILIECTBIIETCS B 0O0pa3oBaTEeIbHOM OpraHM3alMd Ha Kadeape
TCXHOJIOTUKM HCOPraHNMYCCKUX BCHICCTB W JBJIICKTPOXMMHUUCCKHUX IIPOLHCCCOB H (I/IJII/I) Ha
NPEINPUATHSIX, C KOTOPBIMH 3aKIJIFOYCHBI IOTOBOPHI O MPAKTUYECKOM MOATOTOBKE.

PyKoBO/ACTBO TMpaKTUKOW OCYIIECTBISIET MpernojaBaTeNb Kadeapbl TEXHOJOTUU
HEOPraHMYECKUX BEHICCTB W DJICKTPOXUMHUYECKUX IPOIECCOB, TEXHHYECKYI MOICPKKY
OCYIIECTBIISIOT MHKEHEPHO-TEXHUIECKUH TIEPCOHAIT TI0 y4eOHOMY MpOoIIeccy.

3.4.2 llpon3BoAcTBeHHAs] IPAKTHKA

Tun npakTuku: TeXHOJIOrHYecKas (IPOEKTHO-TEXHOJIOTHUECKast).

3anadyeil MpakTUKK SIBISIETCA NMPAKTUYECKOE 3aKperyieHUue M YriyOjJeHue MOJyYeHHBIX B
YHMBEPCUTETE 3HAHMH I1I0  BOINPOCAM  HCIIOJIB30BAHMSA  BBIYMCIUTEIBHON  TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTMH U CHCTEM, IPUMEHSIEMbIX Ha MPEANPUITUIX U B OPTaHU3ALMSIX,
U3y4eHHe MaTeMaTH4YeCKOro, MpOorpaMMHOIO, anmapaTHOro U MHGOPMAIIMOHHOTO Oo0ecTeYeHus
YIOPABJLSIIOIMX CHCTEM pA3JIMYHOIO YPOBHSA M HA3HAYEHHs, a TaKXKE IIOJy4CHHE OIbITa
npoeCCUOHATIBHON  JIeITETbHOCTH, NpUoOpeTeHre oO0y4JaeMbIM OIbITa B HCCIEIOBAHUU
aKkTyaJlbHOM npukiaaHoi npobnemsl. [Ipaktuka ocymectsusercs B PXTY um. /.. Menzaeneesa
Y (MJIM) Ha IPEIIPUITHSIX, C KOTOPBIMH 3aKJI0YEHBI I0TOBOPHI O IPAKTUYECKOM MOJATOTOBKE.

[IpakTHka MPOBOAMTCS B OJHOM W3 IOAPA3ACICHUN MPEIIPUATUN WM OpPraHU3aLUi, B
YHCII0 KOTOPBIX MOT'YT BXOJMTh: OT/A€JbI HH(OPMAIIMOHHBIX TEXHOJIOTUH U nHpopMaTuzauuu; 1T-
TexHoJoruii; aBromatmzanuu; oTaenasl ACYII u  ACY TII; uWHXEHEpHbIE UEHTPHI
UH(OPMALIMOHHBIX TEXHOJIOTUN; BEIYUCIUTEIbHBIE U HAYYHO-HCCIIEI0BATEIbCKHE IEHTPHI.

3.4.3 HayuHo-uccienoBareabckas pabora

Tum npakTUKA: HAYIHO-HCCIIEI0BATEIIbCKAs padoTa.

3amauell HayyHO-UCCIIEIOBATEIbCKOW paboOThl  SBISETCS U3YyYEHHE KOHKPETHOTO
IPOM3BOACTBEHHOTO TMpoIlecca IO pe3yibTaTaM BBIOpaHHOTO O00BEKTa [UIi HAy4dHO-
UCCIIEIOBATEIbCKON MM MPOEKTHOM AEATENbHOCTH; N3YUYE€HUE CUCTEMBI YIPABJICHUS KaueCTBOM
MPOAYKIMU, TCXHUKO-OKOHOMHWYCCKUX HOKaSaTeHeﬁ, MGPOHpI/IHTI/Iﬁ 0 TEXHHUKE 0€30MaCHOCTH U
OXpaHe OKpyXarlleil cpenpl; MpuoOpeTeHne HEeOOXOAMMBIX MPAKTUYECKUX HABBIKOB IS



BBITIOJIHEHUS BBITYCKHON KBanudukannoHHoil paboTsl. Haydno-uccnenoBarenbckas pabota
ocymectBisiercs B OPITAHU3AIIMU na Kadenpe TexHOIOTHMM HEOPTaHMYECKUX BEIIECTB U
AIIEKTPOXUMHUYECKUX MPOLIECCOB W/HIIM B OJTHOM M3 TMOPA3ACICHUNA MPEANPUSLTHS, OPraHU3alnH,
C KOTOPBIMM 3aKJIIOYEHbl COOTBETCTBYIOLIUE JOTOBOPBI O IMPAKTUYECKOM MOJATOTOBKE, B YHCIIO
KOTOPBIX MOTYT BXOJMTBH: OTACIbl HHPOPMAIIMOHHBIX TeXHONOrHd u uHpopmarmzanuu; IT-
TexHoJoruii; aBromatuzauuu; otaensl ACYII u  ACY TII; wuHXEHEpHbIE IEHTPHI
WH(OPMAIIMOHHBIX TEXHOJIOTHI; BEIYUCIUTEIBHBIC H HAYIHO-UCCIEA0BATEIHCKUE IICHTPHI.

3.4.4 llpenaunioMHAasi MPAKTHKA

Tun npakTUKK: NPEITUIUIOMHAS PAKTHKA.

3anayeil MpakTUKK SBJISETCS MaKCUMallbHOE MPUOJIMKEHNE K BBIOJIHEHUIO BBITYCKHOM
KBAJTM(HUKAIIMOHHON paboThl, T.e. MOAPOOHOE 3HAKOMCTBO C O0BEKTOM MH(pOpMATHU3ALUH, €ro
OCOOCHHOCTSIMU, Y3KMMH MECTaMH U HeJlocTaTkamu paboThl; cOop HeoOxoaumoii nHbopMaiuuy,
KOTOpas 3aTeM OyJeT HCHOJb30BaHA MPH PEIICHUH MPAKTUYECKOH HWHXKEHEPHOW 3aJayM.
[Ipaktuka ocymectBiusercs B PXTY um. JI.U. MenneneeBa u (Wiau) Ha NPEONPHUATHAX, C
KOTOPBIMHU 3aKJIFOUYEHBI IOTOBOPHI O MPAKTUYECKOM MOJITOTOBKE.

[IpakTrka NMpoBOAUTCS B OJHOM W3 MOAPA3ACICHUN NPEINPUATUN UM OpraHU3alui, B
YHCJIO KOTOPBIX MOT'YT BXOJIUTh: OTAEJIb UHPOPMALIMOHHBIX TEXHOJIOTUN U HHpopMaTu3auuy; I T-
TexHojoruii; aBromatuzanuu; oTaensl ACYII u  ACY TII; wuHXEHEpHbIE IEHTPHI
MH()OPMAIIMOHHBIX TEXHOJOTHUN; BBIYUCIUTENIbHBIC U HAYYHO-UCCIIEI0BATEILCKUE IICHTPHI

Breibop MecT mpoxokIeHus MpakTHUK [UIsl JIMI C OTPaAaHMYEHHBIMH BO3MOKHOCTSIMH
3I0POBbSI TIPOM3BOJUTCA C YYE€TOM COCTOSHHS 37J0POBbs OOYYaIOUIMXCS W TPEOOBAaHUSMH TIO
JIOCTYITHOCTH.

3.5 lIporpamma rocygapcreeHHoil urtorosoi arrecranun (I'MA)

[Iporpamma rocynapCTBEHHONW HMTOTOBOM aTTecTaluu sBiseTcs npuioxeHueM k OOIL
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTAI[MIO BXOJUT BHITIOJIHEHHE U 3aIMTA BBITYCKHOM
KBTI (UKAIIMOHHON PabOTHI.

3.6 ®ona ouenounbix cpeacts (POC)

®OC coznmaercss B coorBeTcTBUU C TpeboBanusimu DPI'OC BO s arrecranuu
oOydJaromuxcsi Ha COOTBETCTBHE UX YYEOHBIX JIOCTM)KEHHUH TMOATAHBIM TpeOOBaHUSM
cootBercTBytomieit OOIl GakanaBpuara aJjis IPOBENCHUSI BXOAHOTO (eciu ecmsb!) M TEKYIIETO
OIICHMBAHMSI, a TaK)Ke MPOMEXYTOUHOH aTTectanuu obydaromuxcs. ®OC sBhseTcs: COCTaBHOM
YaCThI0O HOPMATHUBHO-METOJMYECKOTO0 OOECTICUCHHSI CHCTEMBbl OIICHKM KadeCcTBa OCBOEHUS
oOyuatromumucs OOII, Bxoaut B cocraB OOII 6akanaBpuara.

®OC — KOMIUIEKT METOUICCKUX MaTepUaIoB, HOPMHUPYIOMIMX POIEAYPHI OICHUBAHUS
pe3ynbTaToB  OOy4YeHHs, T.e. yCTAHOBJIGHHS COOTBETCTBUS  YUEOHBIX  JOCTH)KCHUU
3alUTAaHUPOBAHHBIM pe3yibTataM oOyueHuss W TpedoBanusiMm OOII OakamaBpuaTta, padbodymx
MporpaMM AUCHMILTUH (MOAYNEH) U MPAKTHUK.

DOC chopMupoBaH Ha OCHOBE KITFOUEBBIX MMPUHITAIIOB OICHUBAHMUSI:

— BQJIUJHOCTU: OOBEKTHI OLEHKH JOJDKHBI COOTBETCTBOBATH IOCTaBICHHBIM IIESM
00yJeHUs;

— HAJCKHOCTH: WCIIOJIb30BaHUE EAMHOOOPAa3HBIX CTAHIAPTOB W KPHUTEPUEB IS
OIICHUBAHUS JOCTHKCHHII;

— 00BEKTHUBHOCTH: pa3HbIe 00yYarOIIHecs T0JDKHBI HMETh PaBHBIE BO3MOKHOCTH IOOUTHCS
ycrexa.

®OC no gucnumniuHam, npaktukam, [ MA mpuBeIeHbI B IPUIOKEHHUH.

WMuBanumaaM 1 JIMIaM C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS (110 MX 3asBIICHUIO)
MPEIOCTABIISIETCS BO3MOXKHOCTH 00yueHus o OOII 6akanaBpuara, yYuTHIBaIOIIEH 0COOCHHOCTH
X TICUXO(U3HUECKOTO Pa3BUTHS, WHIWBHIYATHHBIX BO3MOXKHOCTEH M, TIPH HEOOXOIMMOCTH,
obecrneunBaromIell KOPPEKIHI0 HAPYIIEHUI pa3BUTHS U COIIMATILHYIO aanTaIlHIo.



3.7. PaGouyass nporpaMMa BOCIIUTAHUS

PabGouast mporpamMma BocmuTaHMs, pa3pabOoTaHHAs W YTBEpKIACHHas 00pa3oBaTeIbHOMN
OpraHu3aiei, OmnpeAensieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYIIECTBIIEMOH B
00pa3oBaTeNIbHOW OpraHW3aluy BOCIHUTATEILHONH pPabOThI 1O COOTBETCTBYIOIICH OCHOBHOM
00pa3oBaresibHOM MTporpamMmme:

— 1IeJTb, 3a/1a4H, OCHOBHBIC HATIPABJICHUS U TEMbI BOCIIUTATEILHON pabOTHI;

— BO3MOXHBIE (POPMBI, CPEICTBA M METOJbl BOCIMTAHUS, BKIIOYas HCIOJIb30BAHUE
BOCIIUTATEIHLHOTO MIOTCHIINANIA JUCIUTUINH (MOJYJICH );

— MOAXOJIBl K WHAMBHYaTH3alMU COACPKAHUS BOCIUTAHHS C y4ETOM OCOOCHHOCTEH
00ydJaromuxcs;

— mokazarenu 3((EeKTUBHOCTH BOCIUTATEIBHONH PabOThI, B TOM YHCIE IUIAHUPYEMBbIE
JMYHOCTHBIC PE3YJIbTAThl BOCIUTAHUS, U HHBIE KOMITOHCHTHI.

3.8. KajienaapHblii i1aH BOCHUTATEIbHONH PadoThI

Kanenpmapuelii 1uiaH BOCIUTATEIbHOM paboOThl, pa3pabOTaHHBIA UM YTBEP)KICHHBIN
o0pa3oBaTeNbHONW OpraHu3alMen, colepKUT KOHKPETHBIA MepeueHb COOBITUN U MepOoNpHUsTUi
BOCIIUTATEILHON HAIPABICHHOCTH, KOTOPHIE OPTaHU3YIOTCS M TPOBOAATCS 00pazoBaTeIbHOMN
opranuzanuel u (WiM) B KOTOPbIX OOpa3oBaTeibHas OpraHu3als NPUHUMAeT y4acTHe, B
COOTBETCTBUH C OCHOBHBIMHU HAIPABJICHUSMHU M TEMaMH BOCITUTATEIBHOIN paObOTHI, BRIOpaHHBIMHU
dbopmamu, cpeicTBaMHU U METOAAMHU BOCIIUTaHUS B y4eOHOM IOy WJIU MepHOe O0yUCHHUSL.

4 PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

COBOKYINHBIN 0XHIIaeMbIii pe3yabTaT oOpa3oBaHus Mo 3aBepiieHun ocBoenus OOII
OakanmaBpuaTa ONPENETAETCS MPUOOPETAEMBIMU BBITYCKHUKOM KOMIICTCHIIUSIMU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3a1a4aMy Mpo(heCcCHOHABHON eI TEeTbHOCTH.

B pesynbrare ocBoenust OOIl 0GakanaBpuaTta Yy BBINYCKHHUKA JIOJDKHBI OBIThH
chopMupOBaHbI YHUBEpCATbHEIE, 00IIeTpodeccHoHabHbIE U MTPO(eCCUOHATBHBIE KOMIIETEHITUH.

Breimycknuk, ocsousimii OOI, gomkeH o01anaTh CleIyIOIMUMA KOMIETCHIIUSIMH.

4.1 yHI/IBepcaJILHLIe KOMIIETEHIHH BBIMNYCKHUKOB U HHAUKATOPbI HX TOCTHKCHUSA

HanmenoBanue
Kon n naumeHoBaHue Kon n HanMeHoBaHUEe HHIMKATOpa
KaTeropuu (rpymisbl)
VK YK noctmkenus YK

VYK-1.1 3naer MeToIbI MOMCKA, KPUTUUECKOTO
aHaJM3a U CUHTe3a HH(pOpMallUU, TPUMEHEHUS
CHUCTEMHOIO  IOJIX0Jla, OCHOBaHHOIO  Ha
HayYHOM MUPOBO33PEHUH IIPU PEIICHUH 3a]a4
npodeCcCUOHANTBHON IEATETbHOCTH;

. VK-1.2  VYmeer aHanusupoBaTh 3ajauy,
KPUTHYECKUN aHAIU3 U
CucremHoe u BbI/IENISIS €€ 0a30BbIe COCTABIISIIONINE;

CUHTEe3 HuH(popManuu,

KPUTHYECKOE VYK-1.3 VYMeer HaxoauTb M KPUTHYECKH

VK-1. Crocoben
OCYILECTBIIATh IOMCK,

MPUMEHSITh
MBIIJICHHUE . aHAJIM3UPOBATh MH(OPMAIMIO, HEOOXOAUMYIO
CHCTEMHBI  TOJXOT .

JUTSL pellieHUs MOCTaBJIEHHOM 3a/1a4H;
TUTS peuieHus

VK-1.4 VYwmeer omnpenensTh U OLECHUBATH
BapHaHThl BO3MOKHBIX PEILICHUH 3a7auu;
VK-1.5 Biageer HaBbIKaMH paccMOTpPEHUS
BO3MOXHBIX BapHaHTOB pEIICHUs 3a/]auy,
OLICHUBAHMUSI UX JIOCTOMHCTB M HEJJOCTATKOB.

IIOCTAaBJICHHBIX 3aaad4.
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Pa3paborka n
peanu3aius MpoeKTOB

VK-2. Criocoben
ONPEAENATh KPYT
3a71a4 B paMKax
IMOCTaBJICHHOM IICIIH U
BBIOMPATH
OIITUMAJIbHEIC
CIIOCOOBI X PEIICHHUS,
HUCXOJs U3
JEUCTBYIOLUX
MIPaBOBBIX HOPM,
HMMEIOIIHXCS PECYPCOB
Y OTPaHUYECHUN

VYK-2.1 3Haer npaBuia U YCJIOBHOCTH MPHU
BBINIOJIHEHUU KOHCTPYKTOPCKOM
JIOKYMEHTAIH MPOEKTa;

VK-2.2 3HaeT OCHOBBI pacueTa Ha IPOYHOCTb,
KECTKOCTh U YCTOMUHMBOCTH 2JIEMEHTOB;
000pyIOBaHUSI XUMHUYECKOM
MPOMBIIIIICHHOCTH

VK-2.3 3HaeT TEXHOJIIOTUYECKUE PACUEThI
anmnapaToB XUMUYECKOM MPOMBIILIEHHOCTH;
VYK-2.4 Ymeer onpeaenarsh 0xKugacMbie
PE3yNIbTaThl IPOCKTUPOBAHUS SJIEMEHTOB
000pyIOBaHUST XUMHUYECKOM
POMBINIJICHHOCTH;

YK-2.5 Ymeer onpenenars crnocod pemeHus
KOHKPETHOH 3aj]auu IPOEKTa, BBIOUpas
ONTUMAJBHBINA CTIOCO0 U UCXOIS U3
NEHCTBYIOIIUX MPABUII U TPAHUYHBIX YCIOBUI
IIPH BBITIOJTHEHUH IPOCKTHON JOKYMEHTAIHH
Y UMCIOIIMXCS PECYPCOB U OTPaHUUCHHIA,
VK-2.6 Ymeer pemiaTh KOHKPETHbIE 33]1a41
IpOeKTa TpeOyeMoro KayecTBa u 3a
YCTaHOBJICHHOE BPEMS;

VYK-2.7 Ymeer nyOau4HO NpPeACTaBIIATh
pe3yNbTaThl PelIeHUs KOHKPETHOM 3a7a4u
IPOCKTA;

YK-2.8 Bnazgeer ciocobamu ¥ mpueMamu
M300paKEHHS DJIEMEHTOB XUMUYECKOTO
000py/I0BaHus B OJTHOM U3 TpaduIecKuX
CHCTEM;

VYK-2.9 Bnaneer MeTogamMu MeXaHUKH
MPUMEHUTEHHO K pacyeTam arnmnapaToB
XUMHYECKON TPOMBIIUICHHOCTH;

VYK-2.10 Brnageetr HaBbIKaMu TPOEKTHPOBAHUS
MPOCTEHINNX anmnapaToB XMMHUECKOH
MTPOMBIIIIJICHHOCTH.

Komangnas pabora u
JUJIEPCTBO

VK-3. Crnocoben
OCYIIECTBIISATh
COIMAJIEHOE
B3aMMOJICHCTBHE U
pean30BBIBaTh CBOIO
pOJIb B KOMaH e

VYK-3.1 3HaeT 1 NOHUMaET 0COOEHHOCTH
MOBEICHUS paOOTHUKOB MPEAIPUITUN
XUMHUYECKON IIPOMBIIIEHHOCTH;

VK-3.2 3HaeT OCHOBHBIE TUIIBI COIIMAIbHBIX
B3aUMOJICUCTBUI U COLIMAIIBHO-
MICUXOJIOTHYeCKHe KpuTepuu 3¢ (HEeKTUBHOCTH
YIPaBIEHUS KOJIEKTUBOM;

VK-3.3 YMmeeT B3aMOIENCTBOBATE C
JPYTHUMH WIEHAaMU KOMaH/bl, B TOM YHUCIIE
y4acTBOBaTh B 0OMeHe UH(OpMaIHei,
3HAHUSAMH U OIIBITOM;

VYK-3.4 Ymeer ucnonp30BaTb COBPEMEHHBIE
COLIMAJIbHO-TICUXO0JIOTMYECKHE TEXHOIOTHH
yIpaBJICHUS KOJUIEKTUBOM;

VYK-3.5 Bnaneer ocHOBHBIMU MeTo/1aMu cOopa
1 aHaJIM3a uHQopmanuu, cnocoOCTBYIOMIEH

11




Pa3BUTHIO OOIIEH KYJbTYPHl U COIIMATM3AIIAN
JINYHOCTH;

VK-3.6 Bnaneer cnocodamMu MOTHBail
YJICHOB KOJIJIEKTUBA K TUYHOCTHOMY U
poeCCHOHAIBHOMY Pa3BUTHIO.

KoMmmyHukarms

VYK-4. Cniocoben
OCYIIECTBIISATh
JIETIOBYIO
KOMMYHHKAIUIO B
YCTHOW U MUCbMEHHOMN
dbopmax Ha
roCcyapCTBEHHOM
sa3bIke Poccuiickon
denepanuu U
MHOCTPaHHOM(BIX )
s3bIKe(ax).

VYK-4.1 3HaeT OCHOBHBIE CLIOCOOBI
COYETAeMOCTH JICKCUUECKUX €IUHUIL U
OCHOBHBIE CJI0BOOOpa30BaTEIIbHBIE MOICIH,
pyCcCKHe SKBUBAJICHTHI OCHOBHBIX CIIOB U
BbIpa)XEHUH MpodhecCHOHANBHON peyH;
VK-4.2 3naer OCHOBHBIE IPUEMBI U METOIbI
pedepupoBaHUsS ¥ AHHOTHPOBAHUS
JUTEPaATYypPhl MO CIIEHUATBHOCTH, IPUEMBI
paboThI ¢ OPUTHHAIBHOM JIUTEPATYPON TIO
CHEIHAIbHOCTH;

VYK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO
JICKCUKY, B TOM UYHUCIIe, OOLICHAYYHYIO U
CHeIUaIbHYI0 TEPMUHOJIOTHIO, HEOOXOIUMYIO
JUISL pEIICHUS CTaHAAPTHBIX
KOMMYHUKATHUBHBIX 33/1a4;

VK-4.4 Ymeer ucnonap30Bath
UH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHH MPU MOUCKE HEOOXOTUMOM
uH(GOPMAITUHU B TIPOIIECCE PEIICHUS
CTaH/IapPTHBIX KOMMYHHKATHUBHBIX 3a71a4 Ha
roCyJapCTBEHHOM M HHOCTPAHHOM SI3BIKAX;
YK-4.5 Ymeer paboTath ¢ OpUrHHAIBHOM
JUTEPATypPOU MO CHEUUATIBHOCTH CO
CJIOBapeM;

VYK-4.6 Bnaneer BeaeHueM Je10BOM
NEPENUCKU Ha NHOCTPAHHOM SI3bIKE, PEUEBOM
JeSTeTLHOCTHIO IPUMEHUTEIBHO K chepe
OBITOBOM 1 IpodeccnoHaIbHON
KOMMYHUKAIUH;

VK-4.7 Bnaneer BeieHHEM J1€T0BOM
MEPETUCKH C yYETOM 0COOEHHOCTEH
CTUJIMCTUKU O(UIIUATBHBIX U
HEO(PHUIMATHFHBIX MHCEM, COLIMOKYIBTYPHBIX
pasznuuuii B popmMaTe KOPpeCIoHISHIINN Ha
rocyJapCTBEHHOM M MHOCTPAHHOM SI3bIKAX;
VYK-4.8 Bianeer HaBbIKaMH pe4eBOi
NEeSTeNIbHOCTH MMPUMEHHUTEIHHO K chepe
ObITOBOM U TIpOodecCHOHATBHON
KOMMYHHKAIIUU, OCHOBAMHU MyOIMYHOMN peyn;
VK-4.9 BnageeT 0CHOBHOU MHOSI3LIYHON
TEPMUHOJIOTHUEN CIEUATbHOCTH, OCHOBAMU
pedepupoBaHus 1 aHHOTUPOBAHHMS
JUTEPATYPHI 110 CHENUATBLHOCTH.

MexkynpTypHOE
B3aUMOJICHCTBUE

YK-5. Cnocoben
BOCIIPMHUMATDH
MEXKYJIBTYPHOE
pazHooOpasue

VK-5.1 3HaeT 0OCHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOTO MPOLIECCA U ITAIIbI
ucropudeckoro pa3zsutusi Poccun;
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oOmiecTna B
COIMAITLHO-
HUCTOPUYECKOM,
THUYECKOM U
bunocodcrom
KOHTEKCTaX.

VK-5.2 3Haet 3THO-KYJbTYpPHBIE U
COLIMAIbHO-TIOTUTHYECKHUE TPOLIECCHI
CTaHOBJICHUS] POCCUKCKON
roCy/1apCTBEHHOCTH;

VYK-5.3 3naer mecto u poab Poccuu B
HCTOPHUH YEJIOBEYECTBA U B COBPEMEHHOM
MUDE;

VYK-5.4 3HaeT oCHOBHBIE pa3/ieiibl U
HanpapieHus: GuIocoPpuu, a TaK)Ke METOIbI U
npreMbl GUIOCOPCKOTO aHATN3a IPOOIIeM;
VYK-5.5 3HaeT HpaBCTBEHHBIE IIEHHOCTH,
IIPE/ICTABJIEHMS O COBEPILIIEHHOM YEJIOBEKE B
Pa3IUYHBIX KYJIbTYpax;

VYK-5.6 YMmeeT ocMbICIMBATH COIUATBHO-
MOJIUTUYECKHE MTPOLIECCHI, COOBITUS U SBICHUS
B Poccum 1 MupoBOM co0OIIeCTBE B BIX
JTUHAMUKE U B3aUMOCBSI3U, PYKOBOJICTBYSICh
MPUHIIUTIAMU HAYYHOH OOBEKTUBHOCTH U
UCTOPU3MA;

YK-5.7 Ymeer hopmupoBath u
apryMEHTHPOBAHHO OTCTaWBATh COOCTBEHHYIO
MO3UIIUIO TI0 Pa3IMYHBIM ITPoOIeMaM
HCTOPUH,

YK-5.8 Ymeer moHuMarh U aHAIU3UPOBATH
MHUPOBO33pEHYECKHUE, COLIUANIbHBIE U
WHAUBHUAYaJIbHBIE TPOOIEMBbI COBPEMEHHOM
KU3HH;

VYK-5.9 Ymeer rpaMOTHO BECTU JUCKYCCHUIO,
apryMEHTHPOBAHHO OTCTAaWBATh CBOIO
MO3UIIUIO TI0 3HAYUMBIM (HUT0COPCKUM
npobyieMaM COBPEMEHHOM XKU3HU, OMTUPASICh
Ha HapaOoTaHHBIN B UcTOpHH (procodun
MaTepuai;

YK-5.10 YMeeT KOHCTpYKTUBHO
B3alMO/ICHICTBOBATH C JIFOJABMH C YUETOM
aHaJlM3a UX COIMOKYIBTYPHBIX OCOOCHHOCTEMH
B ILIEJISIX YCTICITHOTO BHITTOJTHEHUS
npodecCHOHANBHBIX 3a/1a4;

VYK-5.11 Brnageer npencraBieHUusIMU 00
HCTOPUH KaK HayKe, OCHOBaMH
HMCTOPUYECKOTO MBIIICHUS;

VK-5.12 Brageet npeacTaBieHUus MU 00
OCHOBHBIX dTarax B HICTOPUU YEJIOBEYECTBA U
UX XPOHOJIOTHH;

VK-5.13 Bnaneer HaBBIKaMU aHAJIHN3a
HUCTOPUYECKUX UICTOUYHUKOB;

VYK-5.14 Brnageer HaBbikaMu (uiaocopckoit
KYJIbTYPBI JJIsl BEIPAaOOTKH CUCTEMHOTO
1[€JIOCTHOTO B3IJIJa HA IEHCTBUTENBHOCTb.

Camoopranusanus u
camopa3sBuTHE (B TOM

VYK-6. Criocoben
YIIPABJIATH CBOUM
BpPEMEHEM,

VK-6.1 3HaeT conuanbHO-IICUXOJIOTUYECKUE
TEXHOJIOTHH Pa3BUTHS U CAMOPA3BUTHS,
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qucie BBICTPAUBATh U VK-6.2 3Haet cBOM JIMYHOCTHBIE,
3I0pOBbECOCPEKEHIE) | PEAU30BBIBATh CUTYaTUBHBIC, BPEMEHHBIE U IPYTHE PECYPCHI
TPACKTOPHIO U UX TIpeJieybl;
caMOpa3BUTHs HA VYK-6.3 YMeer 11aHupoBaTh U pelaTh 3aaun
OCHOBE IIPUHIIUIIOB COOCTBEHHOT0 MPO(EeCcCHOHAIBHOTO U
o0pa3zoBaHus B JUYHOCTHOTO PA3BUTHS;
TEYEHHE BCEH KU3HU. VYK-6.4 YMeeT KpUTHYEeCKH OIICHUBATh
3¢ (HEeKTHBHOCTH UCTIONIH30BAHUS BPEMEHU U
JIPYTUX PECYpCOB MPHU PELICHUU
MOCTaBJICHHBIX 3a/1a4;
YK-6.5 Bnageer npueMamu aHanusa
COOCTBEHHBIX JICHCTBHIA IPU YIIPABICHUN
KOJUIEKTUBOM U IPU CaMOOPTaHHU3aI1H;
VYK-6.6 Bnaneer npeaocTaBieHHbIMU
BO3MOXKHOCTSIMH JIJIs1 IPUOOPETEHHSI HOBBIX
3HAHUW 1 HABBIKOB.
YK-7.1 3naer ponb u 3HaYeHUE PUINIECKON
KYJIBTYPBI B )KM3HHU YEJIOBEKA U OOIIIECTBA;
BUJIbI (DU3HUECKUX YIPAKHEHUH; HAyYHO-
PAKTHYECKHE OCHOBHI (PH3NICCKON KYIBTYPhI
U 37I0pOBOT0 00pa3a KU3HHU;
VYK-7.2 Ymeet noaaepxuBaTh JOHKHBIN
YK-7. Cnocoben JUIEp !
ypOBEeHb (PU3UUYECKOM MOATOTOBIEHHOCTH AJIs
MOJIJICP’KUBATh . o
. obecrieueHus MOJTHOIICHHOW COIMAIbHOM U
JOJIKHBIA YPOBEHb N
. npohecCuOHANBHON e TeNIbHOCTH;
busznUecKoit
VYK-7.3 YMmeeT ucnonb30BaTh OCHOBBI
MOJITOTOBJIEHHOCTH N
(bu3nuecKoil KyabTyphl ISl OCO3HAHHOTO
U1 o0ecieueHus .
o BBIOOpA 3/T0pPOBbECOEPETAIOITNX TEXHOJIOTHI C
MOJTHOIIEHHOM .
. Y4€TOM BHEIIHUX U BHYTPEHHUX YCIOBUI
COITHATLHOM U .
. peanuzanuu npodeccuoHaTbHOM
npodeccuoHaNbHOM
NeSITeNIbHOCTH,
NI TeTLHOCTH.
VYK-7.4 Bnaneer cpeAcTBaMu U METOAaMHU
YKpEeTUIeHUs 30POBbS, PUINIECKOTO
CaMOCOBEPIIIEHCTBOBAHUS; JOJIKHBIM
ypOBHEM (PU3UYECKON MOATOTOBICHHOCTH IS
o0ecrnieveHus MOJHOIIEHHON COLUaIbHOU U
po¢eCCHOHAITBHON IEATETbHOCTH;
VK-8. Cnocoben
YK-8.1 3naer ocHOBHBIE TeXHOC(hEpHBIE
co3/aBaTh U -
OTIACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;
MOJIJICP)KUBATH B .
. VYK-8.2 3Haer xapakrep BO31EHCTBUS
MOBCEIHEBHOM JKU3HU
. BpPEIHBIX U OMACHBIX (DAKTOPOB HA YEJIOBEKA U
. MIPUPOJIHYIO CPENY, METOIbI 3aLUTHI OT HUX
npodeccuoHaTbHON PHPOJIHYIO Chey, AAbL Satll
MIPUMEHUTEITHLHO K chepe CBoeH
NeATeTLHOCTH Ny
bezonacHocTh npodeccroHabHOMN 1eATEeNbHOCTH;
0e3omacHble yCIOBUS
KU3HENICATCITbHOCTH VYK-8.3 Ymeer obecneunBaTh Oe30macHbIe
KU3ZHEICITCIIEHOCTH

JUISl COXpaHEHUs
MIPUPOAHON CpeIbl,
obecrnieueHus
YCTONYUBOTO
pa3BUTHA OOIIECTBA, B
TOM YHCJIE TIPU YTPO3€E

1/uny KOMQOPTHBIE YCIOBUA Tpyla Ha
pabouem MecTe, B TOM YHCIIE ¢ TTOMOIIBIO
CPEICTB 3aLUTBHI;

VYK-8.4 YMmeeT BbISBIATh U YCTPAHATh
poOIEeMBl, CBA3aHHBIE C HAPYIICHUIMHU
TEXHUKHU 0€30I1aCHOCTH Ha paboueM MecTe
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Y BO3HUKHOBEHUU
YpE3BbIYANHBIX
CUTyalluil U BOCHHBIX
KOH(JIUKTOB.

MIPUMEHHUTEITHLHO K chepe cBoeH
npodeccrnoHabHOM IeSTENbHOCTH;

VYK-8.5 YMeeT ocyiiecTBiIsATh I€UCTBUSI MO
NIPEAOTBPALLEHUIO YPE3BbIYANHBIX CUTYalUI;
VK-8.6 Bnageet 3akoHOIATEILHBEIMA U
HOPMaTUBHO-TIPABOBBIMU aKTaMU B 00J1aCTH
0€30IaCHOCTH M OXPaHbl OKPYIKAIOIIIEH
Cpelibl;

VK-8.7 Bnaneer cnocodaMu U TEXHOJIOTASIMU
3allUTHl B YPE3BBIYANHBIX CUTYALUSIX U B
YCJIOBHSIX BOGHHOT'O BPEMECHH,

VK-8.8 Bnageer noHsaTuiiHO-
TEPMUHOJIOTMIECKUM arapaToM B 001acTH
0e30IMacHOCTH;

VK-8.9 Bnageer HaBbIKaMU paliMOHAIM3ALNHT
po(heCCUOHATTLHOM e TEIILHOCTH C TENTbI0
obOecneyeHns 6€30IaCHOCTH M 3aIMTHI
OKPYKaIOIIEH Cpeibl.

VK-9. Ciocoben

VK-9.1 3Haer u moHUMaeT 0COOEHHOCTHA
MOBEACHUS YWICHOB KOJUIEKTHBA C
OTPaHUYCHUSMH T10 3J0POBBIO;

HCIIOIB30BaTh g
5430BLIC VK-9.2 YmMmeeT B3anMOAeCTBOBATE C
Nuxnro3uBHas YJICHAMH KOJUICKTHBA C OTPAHUYCHHUAMHU 110
ne(EKTOIOTHIECKIE
KOMIIETEHTHOCTh . | 310pPOBBIO;
3HAHUA B COLIMAIILHON
. | YK-9.3 Bnageer npuemamMu aHajin3a
U Tpo(pecCHOHANTBHOI . .
cepax COOCTBEHHBIX JCHCTBUMN TTPU OOIIECHUU C
pax. YJICHAMH KOJUICKTHBA C OTPAHUYCHHUAMHU 110
3JI0POBBIO.
VK-10.1 3HaeT 0OCHOBBI JKOHOMHUYECKOH
KYJIBTYPHI, B TOM YKciIe GUHAHCOBOI
VK-10. Criocoben YABTYPEL, b
OHHIMATE TPaMOTHOCTH;
DKOHOMHYECKAS P VYK-10.2 YMmeeT ucroabp30BaTh 3HAHUS OCHOB
000CHOBaHHELIE
KyJIbTYypa, B TOM SKOHOMHMKHU MPHU MPUHATUU 000CHOBAHHBIX
SKOHOMHUYECKUE

ymcie (uHaHCOBast

peUiCHus B pa3JIMIHbIX

pelieHuit B pa3IuvyHbIX 001acTsIX

IrPaMOTHOCTb OOIACTSX NESTENIBHOCTH;
KH3HE e T HOCTH. YK-10.3 Brnageer HaBbIkaMu BbIOOpa §
HSKOHOMHYECKH OOOCHOBAHHBIX PEIIEHUH B
Pa3IMYHbIX 00JACTSIX KU3HEAESITEIbHOCTH.
VYK-11.1 3naeT npaBoBbIE HOPMBI,
VK-11. CriocoGen (dhopMupyrolIE HETEPIUMOE OTHOLIEHHE K
(opMHpPOBaTH KOPPYNIIHOHHOMY IOBEJEHUIO;
TpaiancKas HOTEPIIMOG VYK-11.2 YMeer peain30BbIBaTh HETEPITUMOE
HO3HIHS OTHOLICHIE K OTHOIIEHHE K KOPPYNIIMOHHOMY IOBEJEHUIO B
KOPPYTIHOHHOMY pa3nuuHbIX cdepax AesITeTbHOCTH;
VK-11.3 Brageer metoiaMu OpMHUPOBAHUS
MOBEJCHHUIO.

HETEPIIMMOI0 OTHOLIECHUS K KOPPYIIUOHHOMY
IIOBEICHHUIO.
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4.2 Oo0wmenpogeccHoHaIbHbIe KOMIIETEHUHH BBIMYCKHHKOB W HMHIMKATOPBI HX

AOCTUKEHH S
HaumenoBanue
Kon u HaumenoBaHue Kon v HanMeHoBaHMe HHIMKATOpa
KaTeropuu (TPYIIIIbI)
OIIK noctmkerus: OIK
OIIK
OIIK-1.1 3naer TeopeTHYECKHUE OCHOBBI OOIIICH
U HEOPraHWYeCKOM XUMHM U TOHUMAET
IPUHLIUIBI CTPOEHUS BELECTBA U MPOTEKAHUS
XUMHUYECKUX MTPOLIECCOB;
OIIK-1.2. 3Haer OCHOBBI KJIacCH(pUKAINH
OpraHUYECKUX COCIMHECHU, CTpOEHHUE,
CHOCOOBI MOJYYEHHUS] U XUMHYECKHE CBOICTBa
Ppa3IUYHBIX KJIaCCOB OpTraHUYECKUX
COETMHEHUH, OCHOBHBIE MEXaHU3MBbI
MPOTEKAHUsI OPTaHUYECKUX PEaKIIUii;
OIIK-1.3. 3Haer OCHOBHBIE 3aKOHbl U
COOTHOILIEHUS buznveckoit XUMHH
OIIK-1. Crnoco0eH | (XUMHUYECKOM TEPMOAMHAMUKH, JIEKTPOXUMUH,
M3y4arh, XUMHYECKOH KHHETHKH, OCHOBBI (Pa30BBIX
aHAIU3UPOBATH, paBHOBECHN M TMEPEXO0/I0B), CHOCOOBI HX
WCIIOJIH30BATh NPUMEHEHUS ISl PEIICHUS] TEOPETHUYECKUX U
MEXaHU3MBbI NPUKIATHBIX 33134, poiib (GU3UYECKON XUMHUH
XUMUYECKUX PEaKlHi, | KaKk TEOPETUUECKOTO dbyHIameHTa
MPOUCXOSAIINX B | COBPEMEHHOM XMMHH U MIPOLIECCOB XUMHUECKON
TEXHOJIOTHYECKUX TEXHOJIOTHH;
rpoueccax u | OIIK-1.4. 3Haer OCHOBHBIE 3aKOHBl U
EcrectBenHo-
OKPY)KaIOIIEeM  MHpPE, | COOTHOIICHUS TEPMOJIMHAMUKH
Hay4Has MOJArOTOBKa . .
OCHOBBIBAsICh Ha | IOBEPXHOCTHBIX SIBJIEHUH, OCHOBHBIE CBOICTBA
3HAHUSX O CTPOEHUU | TUCIIEPCHBIX CHUCTEM, OCHOBHBIE METOJbI
BEILIECTBA, MPUPOJIE | UCCTIEAOBAHUSI TOBEPXHOCTHBIX SBJICHUM U

XAMHUYECKOU CBA3U U
CBOMCTBAax pas3JIM4YHbIX

KJacCOB XMMMYECKHX
2JIEMEHTOR,
CO€OUHEHMI, BEIIECTB

U MaTepHUaJoB.

JIMICTIEPCHBIX CHCTEM;
OIIK-1.5 VYmMeer BBIIOIHATH
XUMUYECKHE OTIepallny;

OIIK-1.6 Ymeer uCHOIb30BaTh XUMHUYECKHE
3aKOHBI, CIpaBOYHbBIE JTaHHbIE U
KOJIMYECTBEHHBIE COOTHOIIEHHSI OPTaHMYECKUX
pEareHTOB B OPraHUYECKUX peakIusax s
pemeHust mpohecCHOHANBHBIX 3a/1aY;

OIIK-1.7 VYmeer mnporHo3upoBaTh BIUSHUE
pa3nuyHBIX  (AaKTOPOB  HA  XHUMHUYECKOE
paBHOBecHe, Ha (ha3oBOE€ paBHOBECHE, Ha
paBHOBECHE B pacTBOpax OJIIEKTPOJIUTOB, Ha
MOTEHIINAI AIIEKTPOJIOB u SC
rajlbBaHMYECKUX DJIEMEHTOB, Ha HATIPABJICHUE U
CKOPOCTh XMMHYECKHMX pEaKLUUH; COCTaBIISATH
KHHETHYECKUE YypaBHEHHS JJIsI KHHETHUYECKU
MIPOCTHIX peaxIuid, KJ1accu(uIpoBaTh
ANEKTPOJBl W DJIEKTPOXMMUYECKHE  IICTIH,

OCHOBHBIC
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MOJIb30BAThCSl  CIPABOYHON JIUTEPATYpOl IO
(bu3nueckoit XuMuu;

OIIK-1.8 VYmeer mpOBOAUTH pacdeThl C
UCIOJb30BAHUEM  OCHOBHBIX  COOTHOIICHHH
TEPMOJMHAMHUKN TOBEPXHOCTHBIX SIBICHUNA U
pacueTbl OCHOBHBIX XapaKTePUCTHK
JUCTIEPCHBIX CUCTEM;

OIIK-1.9 Brnaneer TeopeTHUECKUMU METOJAMHU
ONMCAaHUSA CBOICTB MPOCTBIX U CIOXKHBIX
BEIIECTB Ha OCHOBE JIEKTPOHHOT'O CTPOSHHS UX
aTOMOB H TmoniokeHus B Ilepuonnueckoit
cucreme XUMHAYECKHX HJIEMEHTOB,
9KCIIEPUMEHTAILHBIMU METOAAMHU OTIPEACTICHUS
¢u3n4eckux M XUMHYECKHMX  CBOWCTB
HEOPraHUYECKUX COCAMHEHUN;

OIIK-1.10 Biageer 3KcHepUMEHTaJIbHBIMU
METOJaMH OpraHMYeCKOro CHHTE3a, METOIaMH
OYHCTKH, ONpEACTCHUS (PHU3UKO-XUMUIECKUX
CBOWCTB W  YCTAaHOBJIGHHUS  CTPYKTYpBI
OpPTaHUYECKUX COCAMHEHUN;

OIIK-1.11 Bmanmeer HaBBIKAMH IPOBEICHUS
TUTIOBBIX (PU3UKO-XMMHUYECKUX HCCIEAOBaHUN
M HaBBIKAMU pEIICHUS THUIOBBIX 3a1a4 B
obractu XUMHYECKON TEPMOJINHAMHUKH,
($a30BBIX paBHOBECHH M (Pa30BBIX IMEPEXOJIOB,
INEKTPOXUMUU, XUMUYECKON KUHETHKH.

[Tpodeccuonanphas
METO/10JIOTUsl

OIIK-2. Cnocoben
UCIOJIb30BATh
MaTeMaTHYECKue,
buznueckue, pUMKo-
XUMHYECKHE,
XMUMUYECKHE METO/IbI
JUTSL pEeIIeHNUs 3a1a4
npodeccuoHaNbHOMI
NEeSITETTHHOCTH.

OIIK-2.1 3naet ocHOBBI U HepeHIHaTBEHOTO
Y MHTETPAJIbHOTO UCUUCIIECHUS,
nuddepeHaIbHbIX YpaBHEHUH, TEOpUU
BEPOSATHOCTEN M MAaTEMaTUYECKON CTATUCTUKY;
OIIK-2.2 3HaeT MaTeMaTUYECKUE TEOPUH U
METO/IbI, JIeKAI[1Ee B OCHOBE MAaTEMaTUYECKIX
MOJIEIEH;

OIIK-2.3 3HaeT TEXHUYECKUE U TPOTPAMMHBIE
CpeZAcTBa peanu3aluuu MHGOPMaIMOHHBIX
TEXHOJIOTUI1, OCHOBBI Pa0OTHI B JIOKAIBHBIX U
IJI00AJIBHBIX CETSIX, TUIIOBbIE YHUCIIEHHBIE
METO/Ibl PEILIEHUSI MAaTEMaTUUECKUX 3a1a4d U
QITOPUTMBI UX pean3aluy;

OIIK-2.4 3HaeT pu3nuecKue OCHOBBI
MEXaHHUKH, PU3UKU KoeOaHuI U BOJIH,
JNIEKTPUYECTBA U MAarHETU3Ma,
NEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKH U
TEPMOJIMHAMMKH, KBAHTOBOH (PU3HKH;
OIIK-2.5 Ymeer npoBoAUTH aHaIN3 QyHKIIHH,
pelaTe OCHOBHBIE 3a/1a4i TEOPUU
BEPOSTHOCTH U MaTEMaTHUECKON CTaTUCTUKH,
pelaTh ypaBHEHUS U CUCTEMBbI

b depeHINaTbHBIX YPaBHEHHM
IIPUMEHUTEIIBLHO K PEAJIbHBIM MPOLIECCAM,
MIPUMEHSTh MAaTEMaTHYECKIE METO/IbI TPU
pelIeHNH TUIOBBIX MPo(ecCHOHAIBHBIX 33/1a4;
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OIIK-2.6 YMmeeT paboTaTh B KaUueCTBE
T0JIb30BAaTeNs TIEPCOHATLHOTO KOMITHIOTEPA,
UCIIOJIb30BaTh YUCICHHBIC METOIBI JIJIS
pelIeHNs MaTeMaTHYeCKHX 3a1ad,
UCIIOJIB30BAaTh SI3bIKH U CHCTEMBI
MIPOrPaMMUPOBAHHUS [Tl PEIICHUS
podeCcCHOHATIBHBIX 33]1ay;

OIIK-2.7 YMeeT pemniaTh TUIIOBBIE 33]a4H,
CBSI3aHHBIC, CBS3aHHBIC C OCHOBHBIMHU
paznenaMu (PU3UKH, HCTIOJIB30BATh
(du3nvecKre 3aKOHbI IPH aHAIN3E U PEIICHUH
npo6ieM nmpodeccnoHabHOM NeSATeTbHOCTH;
OIIK-2.8 YMmeeT ucnoib30BaTh XUMHUECKHE
3aKOHBI, TEPMOJIUHAMUYECKHE CIIPABOYHBIC
JIAHHBIC U KOJIMYECTBCHHBIC COOTHOIICHUS
o0IIeH 1 HEOPTAaHMYECKON XUMUU JIJIS
peteHus MpodeCCUOHATBHBIX 33/1a4;
OIIK-2.9 Bnaneetr ocHoBaMu
(yHIaMEHTAIBHBIX MAaTEMAaTHICCKUX TCOPUH H
HaBBIKAMH KCIIOJIb30BaHMSI MATEMAaTHIECKOTO
anmapara; METOJaMH CTaTUCTHICCKON
00paboTKu uHMOpMaIUH;

OIIK-2.10 Bianeer meTogamu moucKa u
oOMeHa nH(pOpMaIKEH B rI100abHBIX U
JIOKQITbHBIX KOMITBIOTEPHBIX CETSX,
TEXHUYECKUMH M TPOrPAMMHBIMH CPEJICTBAMU
3anIUThl HH(GOPMAIMK IPU padoTe ¢
KOMITBIOTEPHBIMH CUCTEMaMH, BKJIFOUYast
MIPUEMbl aHTHBUPYCHOMN 3alTUTHI;

OIIK-2.11 Brnageer meTogamMu NpoBeAEHUS
(bU3HUECKUX U3MEPECHUI, METOTaMH
KOPPEKTHOM OIEHKH MOTPEUTHOCTe!N mpu
MIPOBEJICHUU (PU3NICCKOTO IKCIICPUMEHTA.

Apanranus K
MIPOU3BOICTBEHHBIM
YCIIOBUSIM

OIIK-3. CnocobeH
OCYIIECTBIISATh
npo¢eCCHOHATIBHYIO
JIEATETHLHOCTE C
Y4ETOM
3aKOHOJaTEIHLCTBA
Poccuiickoii
denepannu, B TOM
YHclIe B 00J1aCTH
OKOHOMHUKH H
DKOJIOTHH.

OIIK-3.1 3HaeT OCHOBBI POCCUICKOMN TIPaBOBOI
CHCTEMBI U POCCUHCKOTO 3aKOHOIAaTEIbCTBA,
IPaBOBbIE U HPABCTBEHHO-ITUYECKHE HOPMBI B
chepe npodeccroHanbHON ACATENHHOCTH;
OIIK-3.2 3HaeT npaBOBbIE HOPMBI,
peryIupyroIre OTHOIICHNE YeIOBeKa K
YeJI0BEKY, 0OIIECTBY, OKpYXKatolIel cpene;
OIIK-3.3 3HaeT OCHOBBI a]MUHUCTPATUBHOTO,
TPYZOBOTO U TPAXKIAAHCKOTO
3aKOHOJIATEIICTBA;

OIIK-3.4 3HaeT OCHOBHBIE KATETOPUH U
3aKOHBI PKOHOMHUKH;

OIIK-3.5 3HaeT 0OCHOBBI S5KOHOMHUYECKOMN
TEeSITeTbHOCTH TIPEIPHUSTHSI, €T0 CTPYKTYPY U
0TpacieBylo cienu(uKy; KIacCUPUKAIHIIO
MPEIIPHUSATHH IO TPABOBOMY CTaTYCY;
OIIK-3.6 3HaeT noka3aTesld UCIIOJIb30BaHuUs
MIPOU3BOJICTBEHHBIX PECYpPCOB U

3¢ (EKTUBHOCTH JESITEILHOCTH MPEIIPUSATHS;
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OIIK-3.7 3HaeTt coziepKaHue ITANoOB
pa3pabOTKU ONEePaTUBHBIX IJIAHOB PaObOTHI
HNEPBUYHBIX TPOU3BOJCTBEHHBIX
MOJpa3/IeJICHH;

OIIK-3.8 3Haet (hakTophl, ONPEACIISIIONTNE
YCTOMYUBOCTH OHoChepsl, XapaKTepUCTUKU
BO3pacTaHus aHTPOIOTEHHOT'O BO3/ICHCTBUS Ha
MPUPOLY, TII00ATBHBIE TPOOIIEMBI SKOJIOTHH U
IMPUHLIUIIBI PAIIIOHATIBHOTO MPUPOAOIOIH30Ba-
HUSI, METOIbl CHUXKEHUS X031UCTBEHHOTO
BO3/IeiicTBUS Ha Onocdepy, OpraHu3alOHHbIE
1 IIPABOBBIE CPEACTBA OXPAHBl OKPYXKAIOLIEH
Cpelibl, CIOCOOBI TOCTHXKEHUS YCTOHYUBOIO
pa3BUTHS;

OIIK-3.9 YmMmeer ucnoap30BaTh U COCTABIATh
JIOKYMEHTBI [TIPaBOBOIO XapakTepa,
OTHOCSIIMECS K TPOPeCcCUOHANTBHON
NEeSATEeIbHOCTH, PETPUHIMATH HEOOXOIUMbIE
MephI K BOCCTAHOBJICHUIO HAPYIIEHHBIX MPaB;
OIIK-3.10 YMeer peanu3oBbIBaTh IpaBa u
CBOOO/IBI YEJIOBEKA U TPAXKIAAHNHA B
pa3IUuUHBIX cepax KU3HEIeATEIbHOCTH;
OI1K-3.11 YMeeT ucroap30BaTh 3HAHUS OCHOB
SKOHOMMKH TP PEUICHUH TPOU3BOICTBEHHBIX
3azay;

OI1K-3.12 YMmeeT ocymiecTBIsATh B 00IIEM
BUJIE OLIEHKY aHTPOIIOI'€HHOI'0 BO3EMCTBUS Ha
OKPYKAIOIIYIO CPEly C YUeTOM crieuupuxu
MIPUPOTHO-KIUMATHIECKUX YCIIOBUH;
OIIK-3.13 ¥YMeeT ucnonbp30BaTh HOPMaTUBHO-
MIPaBOBbIE aKThI IIPH pabOTE C IKOJIOTUUECKON
JOKyMEHTaIueH;

OIIK-3.14 Biameer ocHOBaMU X035IHCTBEHHOTO
Y HDKOJIOTHYECKOTO IpaBa;

OIIK-3.15 YMeeT npoBOAUTH TEXHUKO-
SKOHOMHUYECKHI aHAJIN3 UH)KEHEPHBIX
pelenui;

OIIK-3.16 Bnaneer meronamu pa3zpaboTKu
MIPOU3BOJICTBEHHBIX MPOTPAMM U TIJIAHOBBIX
3a/IaHUH 17151 IEPBUYHBIX TPOU3BOACTBEHHBIX
MOJIpa3ICIICHHI;

OIIK-3.17 Brnaneer HaBbIKaMH BBIOOpPA
SKOHOMHMYECKH 0OOCHOBAHHBIX PEIIEHUH C
Y4E€TOM MMEIOIIMNXCS OTPAHUYEHUI;

OIIK-3.18 Brmaneer meTogamu BbIOOpa
palMoHaIBHOI0 CIIOC00a CHUKEHUS
BO3JICHCTBUS HA OKPYKAIONIIYIO CPEAY.

WNuxeHepHas n
TEXHOJIOTMYECKas
MIOATOTOBKA

OIIK-4. Crocoben
o0ecrieynBaTh
MPOBE/ICHUE
TEXHOJIOIMYECKOTO
nporiecca,

OIIK-4.1 3HaeT OCHOBBI TEOPUH MEPEHOCA
HMITYJIbCA, TeTUIa U MACChI; TPUHITUITBI
(hU3MUECKOTO MOJEITUPOBAHMS XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB; OCHOBHBIE
ypaBHEHUs IBUKEHUS KUJKOCTEN; OCHOBBI
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HCIIOJIB30BaTh

TCXHUYCCKHUC CPCACTBA

JUJIL KOHTPOJIA
[apaMeTpoB
TEXHOJIOTHYECKOTO
rpouecca, CBOMCTB
CBIPbSl U TOTOBOM
IPOAYKIUH,
OCYIIECTBIISAT
U3MEHCHHE
MapaMeTpoB
TEXHOJIOTHYECKOI0
npoiecca npu
W3MEHEHHUU CBOMCTB
CBIPbSL.

TEOpUU TeIIONepeaaun; OCHOBBI TEOPUHU
Maccomnepeaayy B CUCTEMax co CBOOOIHOM 1
HEIOABMKHOM rpaHuIielt pa3aena das;
TUIIOBBIE TIPOLIECCH XUMHYECKOM TEXHOJIOTUH,
COOTBETCTBYIOIIME anlapaThl U METObI UX
pacuera;

OIIK-4.2 3Haet MeToAbl MOCTPOEHUS
IMIUPHYECKUX (CTATUCTHUECKUX) U (PU3UKO-
XUMHUYECKUX (TCOPETUUYECKUX ) MOJIEIICH
XUMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB;
OIIK-4.3 3gaetT MeTOabI ONTUMH3AIAN
XUMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB C
IPUMEHEHHUEM IMIUPUIECKUX U/ PU3UKO-
XUMHYECKHX MOJICIICH;

OIIK-4.4 3HaeT OCHOBHBIE TPUHIIUIIBI
OpraHu3aIMi XUMHYECKOTO MPOU3BOJICTBA, €TO
UEPAPXUUECKOI CTPYKTYpHI; 001IHE
3aKOHOMEPHOCTH XMMHUYECKUX TMPOIIECCOB;
OCHOBHBIE XUMUYECKHE MPOU3BOJICTBA;
OIIK-4.5 3HaeT 0CHOBBI TEOPHUH MpOLIECCa B
XUMHUYECKOM PEAKTOPE, METOJI0JIOTHIO
UCCJICJIOBaHMSI B3aUMOJICHCTBUS IIPOIIECCOB
XUMUYECKHUX IIPEBPALLECHUM U SIBJICHUN
IepeHoca Ha BCeX MACIITaOHBIX YPOBHSX,
METOJUKY BbIOOpa peakTopa U pacuera
mpolecca B HeM; OCHOBHBIE pEaKlIMOHHbIE
MIPOIIECCHI U PEAKTOPHI XUMHYECKOU U
HEe(PTEXUMUYECKON TEXHOJIOTHH;

OIIK-4.6 3HaeT OCHOBHBIE IOHSTHS TEOPUU
YIPABJIECHUS TEXHOJIOTUYECKUMH MPOIIECCAMU;
CTaTUYECKHE U JUHAMUYECCKUE
XapaKTePUCTUKU O0OBHEKTOB U 3BEHHEB
YIPABJICHHS; OCHOBHBIEC BHJIBI CUCTEM
ABTOMATUYECKOTO PETYIUPOBAHMS U 3aKOHBI
YIPABJICHHS; THTIOBBIE CUCTEMBI
ABTOMATHUYECKOTO YIPABJICHUS B XUMUYECKOMN
MIPOMBIIIIIICHHOCTH; METOJIBI U CPECTBA
JUAarHOCTUKHU U KOHTPOJIS OCHOBHBIX
TEXHOJIOTHYECKHUX IMapaMeTPOB;

OIIK-4.7 YMmeer onpenenars xapakTep
JIBIKEHUS )KUJIKOCTEN U Ta30B; OCHOBHBIE
XapaKTEPUCTUKHU MPOILIECCOB TEILIO- U
Maccomnepeaaun; pacCYNThHIBATh MapaMeTPhl U
BBIOHMpATh anmapaTypy st KOHKPETHOTO
XUMHKO-TEXHOJIOTHYECKOI0 MPOLIecca;
OIIK-4.8 YMmeer paccunuThIBaTh OCHOBHBIE
XapaKTEPUCTUKHA XUMUYECKOTO TpoIiecca,
BBIOMpATH PAIMOHATBEHYIO CXEMY
MIPOU3BOJICTBA 33JJaHHOTO IPOYKTA,
OIICHUBATh TEXHOJIO-TUYECKYIO 3P PEKTUBHOCTD
MIPOU3BO/ICTBA;
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OIIK-4.9 YmMeT BeIOpaTh THUI PEaKTOpa U
paccynTaTh TEXHOJIOTMYECKHE MTapaMeTphl Jis
3aJJaHHOT'O MPOLIECCa; ONPEAEIUTh NapaMeTphl
HauJy4dlled OpraHu3aluu npouecca B
XMMHUYECKOM PEaKTope;

OIIK-4.10 YMmeeT onpenensiTb OCHOBHbBIE
CTaTUYECKHE M JUHAMUYECKHE
XapaKTEPUCTUKU 0OBbEKTOB; BEIOUPATH
palMOHAIBHYIO CUCTEMY PETyJIHMPOBAHUS
TEXHOJIOTUIECKOTO MpOolecca; BEIOUPATh
KOHKPETHBIE TUIIbI IPUOOPOB AJISl IUATHOCTUKU
XUMHKO-TEXHOJIOTHYECKOI0 IIPOLIECCa;
OIIK-4.11 YmMeeT npuMEHSITh METOIbI
BBIUUCIIUTEIIEHOW MAaTEeMaTHKHU U
MaTeMaTHYeCKOW CTATUCTHKY JUIs
MOJICTUPOBAHMS U OTITUMH3AINN XUMHUKO-
TEXHOJIOTUYECKUX MTPOLIECCOB;

OIIK-4.12 Brnageer MmeToraMu
TEXHOJIOTHYECKUX PACUETOB OTACIHHBIX Y3JIOB
XMUMHUYECKOI0 000pY0BaHUS;

OIIK-4.13 Brnageer npaBuiamMu U CTaHAapTaMU
pa3paboTKU CXeM aBTOMATU3ALUU
TE€XHOJOTMYECKUX IPOLIECCOB;

OIIK-4.14 Bnaneet meTrogaMu pacuera u
aHaJIM3a MPOLIECCOB B XUMUYECKUX PEaKTOpax,
OIpeJIeJIeHUs] TEXHOIOTMYECKUX IToKa3aTesei
IpoIiecca; METOJIaMH BEIOOPa XUMHUYECKHX
PEaKTOPOB;

OIIK-4.15 Brnageetr MetoiamMu yrpaBiaeHUs
XUMHKO-TEXHOJIOTMYECKUMU CUCTEMaMH U
METOZaMHU PETYIHPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOLECCOB;

OIIK-4.16 Brnageer nakeramMu MpUKIaJHBIX
IporpaMM JJIsi MOAETUPOBAHUS XUMUKO-
TE€XHOJOTHYECKHUX MPOIIECCOB.

Hayunsre
HCCIIEIOBaHMS U
pa3paboTKu

OIIK-5. Cnocoben
OCYIIECTBIISATh
IKCIIEPUMEHTAIBHBIC
HCCIICIOBAHUS U
HCIIBITAHUS 10
3aJaHHOIN METOJIHKE,
MIPOBO/INTH
HAOJII0ICHUS U
HU3MEpPEHUS C YIETOM
TpeOOBaHUI TEXHUKU
0e30macHOCTH,
o0OpabarbIBaTh U
WHTEPIPETHPOBATH
AKCIIEPUMEHTAIbHBIC
JTaHHBIE.

OIIK-5.1 3HaeT OCHOBHBIE METOIBI U TPUEMBI
po6ooTdopa U MPOoOOMOATOTOBKH
aHaAJIM3UPYEMbIX 00BEKTOB, METOIbI
pazzeseHns U KOHIIEHTPUPOBAHUS BEIIECTB;
OIIK-5.2 3HaeT TEOPETUYECKUE OCHOBBI U
MPUHLIMITBI XUMUYECKUX U (PU3HUKO-
XUMHYECKUX METOJIOB aHAIN3a —
INEKTPOXUMHUYECKUX, CIIEKTPAIbHBIX,
XpOMOTOTrpauuecKrX;

OIIK-5.3 3HaeT MeTOIBI MACHTH(PHUKAIINN
MaTEMaTHYECKHUX ONHUCAHUI TEXHOJIOTUYECKUX
MIPOLIECCOB Ha OCHOBE HKCIIEPUMEHTAIbHBIX
JTaHHBIX;

OIIK-5.4 Ymeet BoIOpaTh METOJ aHATU3A JIJIS
3aIaHHON aHAIMTUYECKOH 3a]a4H;

OIIK-5.5 YMmeeT npuMeHsITh METOTbI
BBIYHUCIIUTEIBHON MAaTEMAaTUKH U
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MaTeMaTHUYeCKOW CTaTUCTUKH I 00pabOTKH
PE3YIIbTaTOB IKCIIEPUMEHTA;

OIIK-5.6 Brnaneer MeTogqaMu MaTeMaTHUECKOH
CTaTHCTUKH ISl 00pa0OTKH PE3yIbTaTOB
AKTHBHBIX U TACCUBHBIX KCIIEPUMEHTOB.

HNudopmannonno-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH IS
npodeccruoHaNbHON
JeSITeTbHOCTH

OIIK-6. Cniocoben
MMOHUMATh MTPUHITUTIBI
paboThl COBPEMEHHBIX
nH(}pOpPMaAITMOHHBIX
TEXHOJIOTHH U
HCIIOIL30BaTh UX JJIA
pelIeHus 3a1aq
npo¢eCCHOHAIBHON
JIEITEIbHOCTH

OIIK-6.1 3HaeT u coO01aeT HOPMBI
nH(}OpMaIMOHHOM 0€30MMacCHOCTH B
npodeccrnoHaBHOM IeATEIBHOCTH;

OIIK-6.2 Ymeer pemiaTh UHXEHEPHO-
TEXHUYECKHE 3a7aYM U 3a7a9u
BBIYMCIUTEILHON MAaTEMaTHKH C IPUMEHEHUEM
COBPEMEHHBIX IPOTPAMMHBIX KOMILIEKCOB U
SI3BIKOB TIPOTPAMMUPOBAHHS,;

OIIK-6.3 Brnazneer coBpeMEHHBIMU
UH(POPMALMOHHBIMH TEXHOJIOTHSIMH TIPU
coope, aHamze, 00pabOTKe U MPEICTABICHUN
uHdopmanuu
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4.3 IIpodeccuoHanbHbIe KOMIIETEHIIUU BHIMYCKHUKOB M HHAUKATOPHI UX JOCTHKEHUS

OcHoBaHue
3anaga } OBLEKT ML OO/IACTE Ko i Kozn u HaumeHoBaHue (mpoeccronanbHbIH
npodeccnoHanbHOM UHAMKATOPa TOCTHKEHUS CTaHJIapT, aHAJIU3 OIIbITA)
3HAHUSA HanmeHoBaHue [1K
JEeSTEIbHOCTH K O06001IeHHBIE TPYIOBBIE
byHKIIUA
Tun 3axa4 npogeccHoHANbHOI /1esITeIbHOCTH: HAYYHO-HCCIEA0BATEIbCKUH
Brinosninenue XUMHUYECKOE, XUMHUKO- I1K-1 Cniocoben ITIK-1.1 3Haer nmopsmok AHanu3 TpeboBaHUH K
(byHIaMEHTAIBHBIX U TEXHOJIOIMUECKOE OCYIIECTBIISATh OpraHu3alnuy, npodeccuoHaIbHBIM
MPUKIAJHBIX PabOT MIPOU3BO/ICTBO; TEXHOJOTUYECKHI TUTAHUPOBAHUS U KOMIIETSHIIHSIM,
IIOMCKOBOTO, IIPOLIECC B COOTBETCTBUM | IIPOBEACHUS MPEABSIBISIEMBIM K
TEOPETUYECKOTrO U CKBO3HBIE BUIBI C periiaMeHTOM U TEXHOJIOTUYECKOTO BBIMTYCKHUKAM HaIlpaBJICHUS
AKCIIEPUMEHTAIILHOTO npoeCcCHOHATBLHON HCII0JIb30BaTh nporecca. IOJFOTOBKU Ha PbIHKE TPy/a,
Xapakrepa ¢ Uelblo JeSITEIbHOCTH B TEXHUYECKHUE CPEJICTBA IIK 1.2 Ymeer 0000111eHIE 3apYyOEIKHOTO

OMpeaACICHUA TCXHUYCCKUX
XapaKTEPUCTHK HOBOU
TCEXHUKH, a TAKKEC
KOMILIEKca paboT 1o
pa3zpaboTke
TEXHOJOTUYECKOU
JOKYMEHTAlNU.

MIPOMBIIIIICHHOCTH (B chepe
OpTraHu3aIiH U TIPOBEICHHUS
HAY4HO-
HCCIICIOBATEIILCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pabot B o0mactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTUYECKOTO
MIPOU3BO/JICTBA).

JUISl U3BMEPEHUs
OCHOBHBIX IIapaMETPOB
TEXHOJIOTMYECKOTO
mporecca, CBOMCTB
CBIPbsI M IPOAYKIIVH.

HCII0JIb30BaTh TECXHUYCCKHUEC
CPEICTBA ISl U3MEPEHMUS
OCHOBHBIX ITapaMETPOB
TE€XHOJIOTUYECKOIO
IIPOIIECCA, CBOMCTB ChIPbS U
IIPOJYKLIHUH.

I1K-1.3 Brnageet HaBBIKAMH
OCYLIECTBIISATh
TEXHOJOTMYECKHUI MPOLIECC
B COOTBETCTBHH C
pEryiaMeHTOM.

OTIBITA, TIPOBEICHHSI
KOHCYJIBTAIM C BEAYIIUMH
paboTonaTensimMu,
00BEIMHEHUSIMU
paboTonaTenei oTpaciu, B
KOTOPOI BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HalpaBJIeHUs OATOTOBKH.

[IpodeccronanbHblil cTangapT
40.011 «Cnienuanauct 1o
Hay4HO-UCCIIEI0BATEILCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam,
YTBEPKJICHHBIN TPUKA3Z0M
MuHnucrtepcTBa Tpyia u
COIIMAILHOH 3aIUTEI
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Poccuiickoit denepanuu ot
04.03.2014 Ne 121 #,
O06o0meHHas TpyIoBas
byHKIUSA

A. TlpoBeneHue HayyHO-
UCCIICJIOBATEIILCKUX H
OIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OTJEIBHBIM
paszenam TeMBbI.

AJ02.5. OcyiecTBiieHHE
BBITTOJIHEHHSI SKCIIEPUMEHTOB
1 0(OpMIICHUS Pe3yIbTaTOB
UCCIICIOBAaHUI U pa3paboTOK.
(ypoBeHb KBaIM(UKAIUH — D).

Brimosinenue
(byHIaMEHTAIBHBIX U
HPUKIIAAHBIX paboT
MTOUCKOBOTO,
TEOPETUYECKOI0 U
AKCIEPUMEHTAIHHOTO
XapakTepa ¢ LeJbIo
OTIpeIeIIEHUS] TEXHHYECKHIX
XapaKTepUCTHK HOBOU
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAIIH

XI/IMI/I‘leCKOG, XUMUKO-
TEXHOJIOTHYCCKOC
IIPpOU3BOACTBO

CKBO3HBIE BUIBI
npo¢ecCuoHAIbHON
JeSITEIbHOCTH B
MIPOMBIIIIICHHOCTH (B cepe
OpraHM3allH U TPOBEICHUS
Hay4JHO-
HCCIIEeIOBATENECKUX U
OIIBITHO-KOHCTPYKTOPCKUX
pabot B o0mactu
XUMHYECKOTO U XUMHUKO-
TEXHOJIOTHYECKOTO
MIPOM3BOJICTBA).

[1K-2 I'oToB u3zy4ars
HAy4YHO-TEXHUYECKYIO
nHpopMaruro,
OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT 110
TEMaTHKE UCCIIEOBAHUS

[1K-2.1 3naer nopsaok
BBICTPANBAHUS JIOTUUECKHUX
B3aMMOCBS3E MEXIY
pPa3IUYHBIMU
JTUTEPaTypPHBIMU
HCTOYHHKAMU

[TIK-2.2 Ymeer
OCYIIECTBIISATh MOUCK,
00paboTKy U aHAIU3
Hay4YHO-TEXHUYECKON
uHpOpMaLKHU 10 TpodUIIo
BBITNOJIHSAEMON padoThI, B
TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJOTUI

I1K-2.3 Brnaneet HaBBIKaMU
oOpallieHus ¢ Hay4YHOU U
TEXHUYECKOU JIUTEPATypOit

AHanu3 Tpe0oBaHUN K
po(hecCUOHATLHBIM
KOMITCTEHIIHSM,
NPEIbABISEMBIM K
BBIITYCKHUKAM HalpaBlICHHS
TIOJITOTOBKY Ha PBIHKE TPy/a,
00o011eHne 3apy0eXHOTO0
OTIBITA, TIPOBEICHUS
KOHCYJIbTAllMH C BeIyLIUMHU
paboTonaTensimMu,
00bEeTMHEHUSAMU
paboTonaTenei oTpaciu, B
KOTOPOI BOCTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HarpaBJIeHUs TOATOTOBKH.

[MpodeccronanbHbIi CTaHAAPT
40.011 «Cnenmnaauct 1o
HAYYHO-HMCCIICIOBATEIbCKUM U
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OTIBITHO-KOHCTPYKTOPCKHUM
paspaboTkamy,
YTBEPKICHHBII MPHKA30M
MuHnucrepcerBa Tpy1a u
COLMAIIEHOW 3aIlUTHI
Poccniickoit denepanuu o
04.03.2014 Ne 121 #,
Ob6o06uieHHas TpyaoBas
byHKIIUS

A. IlpoBenenue Hay4HO-
UCCIICIOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK IO OTAEIbHBIM
paszzaenam TeMBbI.

A/02.5. OcyiectBienue
BBITTOJIHEHHSI SKCIIEPUMEHTOB
1 0()OpMIICHUS PE3yJIbTATOB
UCCJICIOBAaHHH U Pa3pabOToK.
(ypoBeHb KBaMMHKAIUU — D).

Beimonuenune
(byHIaMEHTaJIBHBIX U
MPUKJIaJHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ Lelblo
OIIpEAEIEHUS TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca padoT 1Mo

XUMHUYECKOe, XHMHKO-
TEXHOJIOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHanbHOM
JeSITeIbHOCTH B
MIPOMBIIIJIEHHOCTH (B chepe
OpraHU3aIMK U TIPOBEICHHS
HAy4YHO-
HCCIIEI0OBATENBCKUX U

ITK-3 Criocoben
MPOBOANTDH aHAIH3
CI)IpI)ﬂ, MaTepI/IaJ'IOB nu
TOTOBOM MPOTYKIIHH,
OCYHICCTBJ'ISITI) OIIGHKy
pe3yNbTaTOB aHATN3a

I1K-3.1 3HaeT ocHOBHBIE
HPUHIUIBI, METOBI U
(GOpMBI KOHTPOJIS
TEXHOJIOTUYECKOTO
Ipolecca U KauecTna

IIPOAYKIIMH

[1K-3.2 YmMmeer OoLIeHUTh U
UHTEPIPETHPOBATH
MOJTyYEHHBIC PE3YJIbTATHI

AHanu3 TpedoBaHUM K
npohecCuoHaTbHBIM
KOMITETEHIIHSIM,
NpPEeabABISEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
HOJTOTOBKU Ha pBIHKE Tpy/a,
0000111eHIE 3apyOEKHOTO
OTIBITA, POBECHUS
KOHCYJIBTALMM C BEAYLUMU
paboTonaTensimMu,
00bEeIMHEHUAMU
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paszpaboTke ONBITHO-KOHCTPYKTOPCKHUX [1K-3.3 Bnageer paboTtoaaTeneit oTpaciu, B

TEXHOJIOTUYECKON pabot B o0nactu COBPEMEHHBIMU METOIaMU | KOTOPOW BOCTPEOOBAHBI

JOKYMEHTAIH XUMHUYECKOTO M XUMHKO- aHaJIM3a ChIPbs, MATEPUAJIOB | BBITYCKHUKU B paMKax
TEXHOJIOTMYECKOI0 U KayecTBa rOTOBOM HaIpaBJIEHUS 0T OTOBKH.
IIPOU3BOJICTBA). HIPOAYKLUH

[IpodeccuonanbHblil CTAaHAAPT
40.011 «Coenuanuct oo
HAYYHO-HUCCIIEJOBATEIbCKUM U
OITBITHO-KOHCTPYKTOPCKHM
paspaboTkamy,
YTBEPXKICHHBIH IPUKA30M
MuHnucrepceTBa Tpy1a u
COIMAJIBHON 3aIUTHI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 H,
O06o06mennas TpyaoBas
byHKIUSA

A. IlpoBenenue HayuHO-
MCCIIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OT/EIbHBIM
paszaenam TeMBI.

A/02.5. OcyectBiieHrne
BBITTOJIHEHHSI SKCIIEPUMEHTOB
U 0(OpMIIEHUS pe3yIbTaToOB
WCCJIEIOBAHMM U pa3pabOToK.
(ypoBeHb KBaTH(UKAIUH — D).
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Beinonnenue
(byHIaMEHTAIBHBIX U
MPUKIIAJIHBIX padoT
MIOMCKOBOTO,
TEOPETUYECCKOTO U
IKCIIEPUMEHTAIILHOTO
XapakTepa ¢ IeIbI0
OIPECICHUS TEXHUUECKHX
XapaKTEPUCTHK HOBOU
TEXHUKH, & TAKXKE
KOMILIEKca paboT 1o
pa3paboTke
TEXHOJIOTUIECKOM
JTOKYMCHTAIHH

XuMHU4decKoe, XHMHKO-
TEXHOJOTHYECKOE
MIPOM3BOJICTBO

CKBO3HBIC BUJIBI
npodeccnoHaTbEHOMI
JeSITeTbHOCTH B
MIPOMBIIIJICHHOCTH (B chepe
OpTraHU3aIMH U TIPOBEICHHS
HaY4HO-
UCCIIEIOBATEIILCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pabot B obactTu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

I1K-4 Cniocoben
BbIOMpATh METOA
HAy4YHOTO UCCIeI0BaHUS,
UCXOJISl B3 KOHKPETHBIX
3aJ1a4, OpraHU30BbIBATH
€ro OCYIIECTBICHHE U
aHAIU3UPOBATH
PE3yIIbTaThI C
UCIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB
00pabOTKH JaHHBIX,
0hOpMIIATH MOTYyYEHHBIC
pe3ynbTaThl B BUIE
0T4Y€eTa, HAYYHOH
myOIMKaIuK, TOKIaa,
TOTOBUTH (IO
PYKOBOJCTBOM)
JIOKYMEHTBI K
MaTEeHTOBAHUIO,
0(OpPMIIEHHIO HOY-Xay

[1K-4.1 3naet coBpeMeHHbIE
MOJXO/Ibl K HAYYHOMY
UCCIJIEJOBAaHUIO

[1K-4.2 Ymeet opopMasTh
MIOJTy4YCHHBIE PE3YJIbTATHI B
BUJIE OTYETa, HAYYHOU
myOJuKaIm, 10KIaaa

AHanu3 TpeboBaHUH K
npo(hecCuOHATBLHBIM
KOMITCTEHITHSIM,
NPEIBSBISEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
MOJITOTOBKU Ha PBIHKE TPYya,
000011eHE 3apyOEKHOTO
OTIBITA, TPOBEICHUS
KOHCYJIbTAIIHA C BELYIIUMH
paboTonaTensiMu,
00BEIMHEHUSIMU
paboTonarenel oTpaciu, B
KOTOPOI BOCTPEOOBaHBI
BBIMTYCKHUKHU B paMKax
HaIpaBJICHUS TIOATOTOBKH.

[IpodeccuonanbHblii cTaHAAPT
40.011 «Cneunanuct mo
Hay4YHO-UCCIIEIOBATEIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM
pa3paboTKamy,
YTBEPKJICHHBIN ITPUKA30M
MunucrepceTBa Tpyaa u
COLIMAJIbHON 3aIlMUTHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 n,
O600611eHHas TpyaoBas

byHKIISA
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I1K-4.3 Bnaneer
COBPEMEHHBIMH METOaMHU
00paboOTKU JaHHBIX

A. TlpoBeneHue Hay4yHO-
UCCIIEI0BATEIbCKUX U
OIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OTJEIBHBIM
paszenam TeMbl.

AJ02.5. OcyiecTBiieHre
BBITIOJTHEHUSI SKCTIEPUMEHTOB
1 0()OpMIICHUS Pe3yIbTaTOB
UCCIIeI0BaHUN U pa3pabOTOK.
(ypoBeHb KBaIM(UKAIUH — D).

Brimosinenue
(byHIaMEHTAIBHBIX U
HPUKIIAAHBIX paboT
MTOUCKOBOTO,
TEOPETUYECKOI0 U
AKCIEPUMEHTAIHHOTO
XapakTepa ¢ LeJbIo
OTIpeIeIICHUS] TEXHHYECKHIX
XapaKTepUCTHK HOBOU
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTHYECKOM
JTOKYMEHTAIIH

XI/IMI/I‘leCKOC, XUMHKO-
TEXHOJIOTHYCCKOC
IIpOU3BOACTBO

CKBO3HBIE BUIBI
npo¢ecCuoHAITbHON
JeSITEeIbHOCTH B
MIPOMBIIIIICHHOCTH (B cepe
OpraHM3aliH U TPOBEICHUS
Hay4JHO-
HCCIIEeIOBATENECKUX U
OIIBITHO-KOHCTPYKTOPCKUX
pabot B o0mactu
XUMHYECKOTO U XUMHUKO-
TEXHOJIOTHYECKOTO
MIPOM3BOJICTBA).

IT1K-5 Crnocoben
paszpabaThiBaTh U
BHEJPSATH
TEXHOJIOTMYECKHE
IIPOILIECCHI B 00J1aCTH
AIIEKTPOXUMUYECKUX
MIPOU3BOJICTB U 3aIUTHI
OT KOPPO3UH
MIPOU3BOJICTBEHHBIX
00BEKTOB

IIK-5.1 3HaeT OCHOBHI
pa3paboTku
TEXHOIOTHYECKUX
MIPOLIECCOB HAHECCHU S
MTOKPBITHH C 3aJaHHBIMH
CBOMCTBaMH B 00J1aCTH
AIEKTPOXUMUYECKUX
MIPOU3BOJICTB

I1K-5.2 3HaeT OCHOBHEIE
METOIBI U TEXHUUECKHUE
Cpe/CTBa, IPUMEHSIEMBIE
JUTS 3aIIATEI
METaJUIOKOHCTPYKIUN OT
KOPPO3UHU

[1K-5.3 Ymeer onpenenartsb
TEXHOJIOTHYECKHE
napameTpbl IIPOLIECCOB
HaHECEHHUsI IOKPBITUN U
AIIEKTPOCUHTE3A

AHanu3 Tpe0oBaHUN K
po(heCcCUOHATLHBIM
KOMITCTEHIIHSIM,
NPEIbABISEMBIM K
BBIITYCKHUKAM HalpaBlICHHS
TIOJITOTOBKY Ha PBIHKE TPy/a,
00o011eHne 3apy0exHOTOo
OTIBITA, TIPOBEICHUS
KOHCYJIbTAllUH C BeTyLIIUMHU
paboTonaTensimMu,
00bEeTMHEHUSAMU
paboTonaTenei oTpaciu, B
KOTOPOI BOCTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HarpaBJIeHUs TOATOTOBKH.

[IpodeccronanbHbIil cTangapT
40.011 «Croemuannuct o
HAyYHO-UCCIIEIOBATENLCKUM U

28




XUMHUYECKHUX POAYKTOB,
aHaJIM3UPOBATh UX
B3aMMOCBS3b C

3¢ (HEeKTHBHOCTHIO
mpolecca, KaueCTBOM U
CBOMCTBAMH I10Jy4aE€MbIX
TTOKPBITHI

IIK-5.4 Ymeer
PacCUYHMTHIBATh OCHOBHBIE
XapaKTEPUCTUKU
KOPPO3UOHHOTO MpoIiecca

IIK-5.5 Bnaneetr MmeTomamMu
OTpeIeTICHUS OCHOBHBIX
TCXHOJIOTHUYCCKUX
rapamMeTpOB MPOIECCOB B
obnactu
ANEKTPOXUMUYECKHUX
[IPOU3BOJICTB

[1K-5.6 Brnageer cnocobamu
3aIIUThI OT KOPPO3UU

OIBITHO-KOHCTPYKTOPCKHUM
paspaboTkamy,
YTBEP>KICHHBII IPUKa30M
MuHnucrepcerBa Tpy1a u
COLMAJIbHOM 3aIlUTHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 1211.
Ob6o06uieHHas TpyaoBas
byHKIIUS

A. IlpoBenenue Hay4HO-
UCCIIEI0BATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK 10 OT/EIbHBIM
paszzaenam TeMbl

(ypoBeHb KBaU(pHUKAIUU — 5)

[IpodeccuonanbHblii cTaHAAPT
40.022 «Cneunanuct 1no
IEKTPOXUMUYECKON

3aluTe OT KOPPO3UU
JIMHENHBIX COOPYKEHUHN U
00BEKTOBY, YTBEPHKACHHBII
npukazoM MuHucrepcTsa
TpyJAa U COLMATIbHOMN 3aIIUThI
Poccuiickoit denepanuu ot
«08» cents6ps 2014 1.

Ne 614n.

C: PykoBoacTBO paboTamu 1o
ANEKTPOXUMHUYECKOM 3a1uTe
JIMHEVHBIX

COOPYKEHHH 1 00BEKTOB
(ypoBeHb KBaJIM(UKAITUU — 6)
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Beinonnenue
(byHIaMEHTAIBHBIX U
MPUKIIAJIHBIX padoT
MIOMCKOBOTO,
TEOPETUYECCKOTO U
IKCIIEPUMEHTAIILHOTO
XapakTepa ¢ IeIbI0
OIPECICHUS TEXHUUECKHX
XapaKTEPUCTHK HOBOU
TEXHUKH, & TAKXKE
KOMILIEKca paboT 1o
pa3paboTke
TEXHOJIOTUIECKOM
JTOKYMCHTAIHH

XuMHu4deckoe, XHMHKO-
TEXHOJIOTHYECKOE
MIPOM3BOJICTBO

CKBO3HBIC BUJIBI
npodeccnoHaTbEHOMI
JeSITeTbHOCTH B
MIPOMBIIIJICHHOCTH (B chepe
OpTraHU3aIMH U TIPOBEICHHS
HaY4HO-
UCCIIEIOBATEIILCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pabot B obactTu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

[TK-6 Cnocoben
BBIOMPATH 00OPYI0BAHKE
U TEXHOJIOTUYECKHE
napameTpbl Ipoiiecca
JUTSL SJIEKTPOXUMHUYECKUX
IIPOU3BOJICTB

IIK-6.1 3naer
TEXHOJIOTHYECKOE
000pyI0BaHUE U MpaBuia
€ro 3KCIUTyaTaluy B
obnactu
AIEKTPOXUMUYECKUX
IIPOU3BOJICTB

[1IK-6.2 Ymeet noadbuparsb
TEXHOIOTHYECKHE
napaMmeTpsl Iporecca u
HCIIO/IL30BAaTh
HEo0X0IuMOe
o0opynoBaHue

IIK-6.3 Bnageer ocHOBamMu
MIPOEKTUPOBAHUS
TEXHOJOTMYECKOM JTUHUHU C
Y4ETOM
pecypcocOepereHus u
AKOJIOTUUYECKOM
0€301acHOCTH MPOIECCOB

AHanu3 TpeboBaHUH K
npo(hecCuOHATBLHBIM
KOMIIETEHIIHSIM,
NPEIbABISEMBIM K
BBIITYCKHUKAM HaIlpaBJICHUS
HOJTOTOBKY Ha PBIHKE TPy/a,
0000611eHNE 3apyOEKHOTO
OTIBITA, IPOBECHUS
KOHCYJIbTAIMH C BEIyLTUMU
paboTonaTensiMu,
00BEIMHEHUSIMU
paboTonarenel oTpaciu, B
KOTOPO BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaIpaBJIEHUS TOTOTOBKHU.
[IpodeccronanbHbIil CTaHAAPT
40.011 «Coenuanuct mo
HAYYHO-HUCCIIEJOBATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam,
YTBEPKJICHHBII MPUKa30M
MuHnucrepceTBa Tpy1a u
COLIMAJIBHOM 3aIlUTHI
Poccniickoit denepanuum ot
04.03.2014 Ne 121m1.
O600611eHHas TpyaOBas
byHKIIUS

A. TIpoBenenue Hay4HO-
UCCIIEIOBATEIIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTACILHBIM
paszzaenam TeMbl

(ypoBeHb KBaTMpHKAIUU — 5)
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[IpodeccuonanbHblil CTAaHAAPT
40.117

«Crenuanuct no
9KOJIOTMYECKOI 0e301macHoCTH
(B IpOMBILIUIEHHOCTH)»,
YTBEP>KJICHHBII IPUKa30M
MuHnucrepcerBa Tpy1a u
COLMAJIBHOM 3aIlUTHI
Poccuiickoit ®enepanuu ot
07.09.2020 r. Ne 569H.
TpynoBast GyHKIHS

C/01.6 IIpoBeneHue
9KOJIOTUIECKOTO aHAIIN3a
IPOEKTOB PACHIMPEHHUS,
PEKOHCTPYKITUH,
MOJICpHU3ALUH JEHCTBYIOIINX
IIPOM3BOJICTB, CO3aBAEMBIX
HOBBIX TEXHOJOTMH U
000pyI0BaHMs B OpTaHU3aIlUN
(ypoBenb kBanudukanuu — 6)
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5 AHHOTAIUA PABOYHUX ITPOI'PAMM JUCHUILJIUH, IPAKTUK U THA
5.1 IncuunjuHbl 00s13aTeIbHON YacTH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUILJIMHBI
«/HOCTpaHHBIN SA3BIK»

1. Heab qucuunInHbl — MpuoOpeTeHrne 00yJarIMMMHC 001IeH, KOMMYHUKATHBHON 1
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax S3bIKOBOM
IOATOTOBKA  IO3BOJIAET  MCIOJIBb30BaThb  HMHOCTPAHHBIM  SA3BIK  IPAKTUYECKM KAaK B
npoecCHOHANBHOM (MIPOU3BOJICTBEHHOW H HAYYHOH) NEATENbHOCTH, TaK W JUIS Ielei
camMo00pa3oBaHMsL.

2. B pe3yabTaTte H3y4eHHsl TUCHMIJIMHBI 00y4AIOIIHIACA TOJIKeH:

Obnadamye CleAyOIUMI KOMIIETCHIIMAMU U HHAUKATOPAMH UX JTOCTH)KEHUS

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

3namo:

- OCHOBHBIE  CIIOCOOBI  COYETAEMOCTH  JIEKCUYECKHMX  E€JUHMI] U  OCHOBHBIE
CJI0BOOOpa30BaTENIbHbIE MOJIEINH;

- pPyCCKUe SKBUBAJIEHThI OCHOBHBIX CJIOB M BBIPAXKEHUM pEUH B IIPOLIECCE MEAKIUYHOCTHOTO
Y MEXKYJIBTYPHOI'O B3aUMOJECICTBUS;

- OCHOBHBIE TIPUEMBI H METOBI peepUpOBaHUS U AaHHOTHPOBAHUS JIUTEPATYPHI;

- IACCHBHYIO M AaKTHBHYIO JIEKCUKY, B TOM 4YHCJI€ OOIIEHAYYHYI0 M CIELUAIbHYIO
TEPMHHOJIOTHI0, HEOOXOIUMYIO JJIsl pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpUeMBbI pabOThl C OPUTHHAILHON JINTEPATYPO Ha HHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHOM JIUTEPATYpOl HA UHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH IIEPENHCKY HAa U3y4aeMOM SI3bIKE C LEJIBI0 MEXIINYHOCTHOIO U MEXKKYJIBTYPHOIO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JIEATEIbHOCTh MPUMEHHUTENBHO K cpepe ObITOBOM U MpodeccHoHaIbHOM
KOMMYHHKAIIH.

Braoemy:

- WHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOI'O OOIIEHHS,
HaBbIKAMU M YMEHHUSIMH pEUeBOW JEATENbHOCTH TNPUMEHMUTENBHO K cdepe ObITOBOW U
npoheccuoHaNbHOM KOMMYHHMKAIIMN, OCHOBAMH ITyOJIMYHON peun;

- OCHOBaMH pedeprpoBaHMs U aHHOTUPOBAHUS JIUTEPATypPhbl HA H3y4aeMOM MHOCTPAHHOM
A3BIKE.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pasoen 1. I’ pammamuueckue u nekcuyeckue mpyoHoCmu u3y4aemo20 A3biKd.

1.1 CropsbkeHue W HW3MEHEHHME TIJ1aroja-cBA3KM B (OpPMax HACTOSIIETO BpPEMEHH.
Bunospemennsie popmsl rinaronos. OdpazoBanue GopM NpoCThIX, IPOAOIKEHHBIX, MEPPEKTHBIX
U nep(eKTHO-TIPOAOKEHHBIX BpEMEH TIiaroyia. BompocuTtenbHble NpeaioKeHUsI B pa3IMYHbIX
BpeMeHax. OOpa3oBaHUe OTPUIIATEIBHBIX (DOPM TJIarosa B pa3IMdHbIX BpEMEHAaX.

1.3 O6pa3oBaHue MPOCTHIX, MTPOJAOJKEHHBIX, MEPPEKTHBIX BPEMEH TIarojibHbIX (GopM U
ynorpebieHue ¢opMm cTpagaTenbHoro 3anora.l.4. BunoBpemenHble (OpPMBI  TJIaroJios.
OO6pa3oBaHue TPOCTHIX, MPOJODKEHHBIX, MEP(HEKTHBIX U NMepPPEKTHO-TPOJOHKEHHBIX BPEMEH.
BonpocutenbHble npeuiokKeHnsl B pa3InyHbIX BpeMeHax. OOpa3oBaHue OTpULIATENBHBIX (OpPM
IJ1arojia B pa3jn4HbIX BpeMEHaXx.

1.4 puuactus. [Ipuyactus Hacrosero u npouieanero Bpemenu. llepdexTasie popmsl
npuyactusi. MecTo npu4acTuii B mpeuioskeHuH. AOCOMIOTHBINA MPUYACTHBIN 000POT.
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1.5 Un¢unutus. @opmel uHpuauTHBA. [IpogomkeHHbIl U neppeKTHBI WHOUHUTHUB.
Oyakuun WHPUHUTHBA B TpemiokeHur. OOpa3oBaHue W yrnoTpeOseHHE WHOUHUTHBHBIX
000pOTOB THUIIA «CIOXKHOE MOAJIEKALLEE» U «CIIOKHOE JIOTIOJTHEHHEY.

1.6 MopanpHbie Taaroisl. CTpykTypa npeioxkeHus. [IpuHIUIBI c10BOOOpa30oBaHUS.
Coxkpamienus (a00peBuarypbl). O6o3HaueHue Aatel [IpaBuina 9TeHUS XUMHYECKUX SJIEMEHTOB,
o0o3HaYeHU U (QOpMYJ HEOPraHMYECKHX COCAMHEHUM U YpPaBHEHHUH XUMHUYECKUX PEaKIIM.
[TpaBuiia ureHus eauHUL u3MepeHus. [IpaBuna yTeHnss HAMMEHOBaHUM OCHOBHBIX OpPraHUYECKUX
COCIUHEHUN.

Pasoen 2. Pazsumue Hagvbik08 umeHus memamuieckux mekcmos

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. Benenue B crienagbHOCTh

2.1.2. JI.1. Menaencen

2.1.3. PXTY um. J1.1. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/bI, HAYYHbIE CTaTbH

2.1.5. CoBpeMeHHbIE HHKECHEPHBIE TEXHOJIOTUU

2.1.6. XumMuyeckoe npeanpusiTue

2.1.7. Xumnueckas yabopatopusi. TexHuka 6e3omacHocTH B jlabopatopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buotexnonorus PapManeBTUYECKUE MPOU3BOACTBA.

2.1.10. 3enenas xumusi. [Ipo6emMbl SKOJIOTHH.

2.2 llonstue o Bunax urenus. [I[pocMoTpoBoe uTeHHE Ha MpUMepax TeKCTOB 0 xumuu, [1.1.
Menneneese, PXTY uwm, /I.1. Menneneena.

AKTHUBH3AIUS JIGKCUKU IPOYNTAHHBIX TEKCTOB.

2.3 W3yuvaromiee yTeHHE HAYYHBIX U HAyYHO-TIONMYJSPHBIX TEKCTOB IO BbIOpAaHHOM
CHEIMAIbHOCTH Ha TMpuMepe TekcToB: «Hayka u HaydyHble METOAB», «XHUMHUYECKOE
npennpustue», «COBpEMEHHBbIE HWH)KEHEPHbIE TEXHOJIOTHMH», «XHUMHUYecKas JiabopaTopus.
TexHnuka Oe3omnacHocTu B Jabopatopuu. M3mepeHuss B XUMUYECKOUN J1abopaTopum», «XuUMHS
Oynymero. CoBpeMeHHbIE TEH/IEHIIUN pa3BUTUsI HayKu», «buotexnonorus. @apmManeBTuieckue
IPOM3BOJICTBAY, «3eeHas XxuMus. [IpoGieMbl HKOTOTHIY.

Jlekcuueckre  OCOOEHHOCTM  TEKCTOB  HAay4YHO-TEXHUYECKOW  HaIlPaBIEHHOCTH.
TepMHHOJIOTHS HAYyYHO-TEXHUYECKON JINTEPATYPhl HA U3y4aEMOM SI3BIKE.

Pazoen 3. Ilpakmuka ycmuoti peyu

3.1 IlpakTrka yCTHON peuu MO TEMaM:

3.1.1. «I'oBopumM 0 cebe, 0 cBoeit Oyayiiel mpodeccun,

3.1.2. «Moii yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruueckas peyb o TeMe «o cedbe u o Oyayuieil npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOM peyH.

3.3 PeueBoif OITHKET MOBCEJHEBHOIO OOIIEHUS (3HAKOMCTBO, NpEACTaBJICHUE,
YCTaHOBJIEHHE U MOJJIep’)KaHue KOHTAKTa, 3alpoc U cooduieHue nHpopmanuu, modyxaeHue K
JeMCTBUIO, BBIPAKEHHE IPOCHOBI, COTTIACHS).

Oco0eHHOCTH AUATOTUYECKON peyun 1o MPOUIEHHBIM TEMaM.

Pasoen 4. Ocobennocmu a3vika cneyuanbHocmu

I'pammaTHyUeckue TPYJHOCTH S3bIKA CHEIMATIbBHOCTHU:

4.1. I'paMMaTHYECKUE U JIEKCUYECKUE TPYAHOCTH SI3bIKa CIIELIUAIbHOCTH:

Pa3znuunble BapuaHThl NepeBojia MpUYacTuii Ha pycckuil si3bik. [IpudactHbie 000pOTHI U
IIPUEMBI UX NIEPEBOJA HA PYCCKUM SA3BIK.

4.2. CocnararenbHoe HakJIoHeHHE. POpPMBI cOCIaraTeIbHOTO HaKJIOHEHUS B M3y4aeMOM
a3plke. MoJanbHble TIJarojibl U UX HCIOJNB30BAHUE B INPEUIOKEHMSIX B COCIAraTelIbHOM
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HAaKJIOHEHUU. THIIBI yCIIOBHBIX IIPEMIOKEHUH. BapuaHThl mepeBoAa NPENIIOKECHUM B
coCJIaraTelbHOM HAKJIOHEHWH M YCIOBHBIX MpemioxkeHud. [Iopsnok cioB B MpEeaIOKEHUU.
OMpaTHuecKue KOHCTPYKIUH.

4.3. V3ydyenue mnpaBui MepeBoja pa3iNuHbIX (OpM HHOUHUTUBA U HHPUHUTUBHBIX
000pOTOB HA PYCCKUM SA3BIK.

4.4 N3yyaroliee YTEHUE TEKCTOB 10 TEMATHKE:

1) «JIaGoparopusi»

2) «MI3MepeHus B XMMUYECKOM JIab0paTopum.

CTUIMCTHYECKHE OCOOCHHOCTH  CIEUUAIBHOW HAYYHO-TEXHHUYECKOW JIUTEPaTypBHI.
Opranuzanus paboTel €O cHenuanbHbIMH cioBapsMu. [lonstue o pedepupoBanun u
AHHOTHPOBAHUU TEKCTOB MO crienuanbHocT. [Tonck HOBO# nHGOpManuu npu padoTe ¢ TeKCTaMu
U3 TMEPUOJUYECKHX U3JaHUil W MOHOrpaduii, HWHCTPYKUUH, NIPOCHEKTOB M CIPABOYHOM
JUTEPaATyphl II0 pacCMaTpUBAEMOM TEMaTHUKE.

4. O0beM yueOHOM JUCUUIIIMHBI

B Cemectp Cemectp
cero
Bu1 yueGHOi paGoTsI 1 cemectp | 2cemectp | 3 cemectp | 4 cemecTp
3F Axan. 3 Axan. 3F Axan. 3E Axan. 3E Axan.
9. q. q. q. q.
Obuwan Tpynoemrocts | oo | 3540 | 20| 720 |20| 720 |20| 720 |30/ 1080
AU CHMIITMHbBI
Konrakrnas pabora— | 3 5| 1595 | 09| 320 (09| 320 09| 320 |09/ 320
ay/IMTOPHbIE 3aAHSATHS:
(rg’;‘)”“‘*ec“““a“m” 36| 1280 (09| 320 (09| 320 | 09| 320 |09 320
Camocroseannas 441 160 [1,1] 40 |1,1] 40 |1,1| 40 |1,1] 40,0
padora
KourakTHas
CaMOCTOSITEIbHAS 0,6 0,2 0,2 0,2
paborta
4,4 11 1,1 1,1 11
CaMOCTOSITENBHOE
U3YYCHHE Pa3/IciioB 159,4 39,8 39,8 39,8 40,0
TIMCIIATUTHHEI
Buasbl koHTpOIA:
Bua xonrpous u3 YII + + +
IK3aMeH 10| 36,0 - - - - - - 10| 36,0
KonrtaktHass pabora -—
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTrTecTanus 1,0 B B ) 10
[ToaroToBKa K SK3aMeHY. 35,6 - - - 35,6
Bun urorooro 3auer 3auer 3auer DK3aMeH
KOHTPOJISA:
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Bun yueOnoi
paboThI

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemectp

4 cemectp

3E Actp.

Actp.
9.

3E

3E

Actp.
9.

Actp.
9.

3E

3E

Actp.
q.

OO0mas
TPYJOEMKOCTh
JIUCLIUILINHBL

9 243

2 54,0

54

2 54

81

KonTakTHas
padora —
ay/JUTOPHbIE
3aHATHA:

3,58 | 96,75

0,89 24

0,89

24

089 | 24

0,89

24

IIpakTrueckue
3ansarus (I13)

3,6 96

0,89 24

0,89

24

089 | 24

0,89

24

CamocrogTeabHas
pabora

4,4 120

1,11 30

1,11

30

1,11 30

1,11

30,0

KoutaktHas
CaMOCTOSITEIbHAS
pabora

CaMOCTOSITENLHOE
W3y4YEeHUE Pa3/esioB
JUCIIUILINHBI

0,45

4.4
119,55

0,15

0,15

0,15

1,11
29,85

1,11

29,85

1,11
29,85

1,11

30,0

Buab1l koHTpOJIS:

Bunx konTpoJsst u3
Y1

JK3aMeH

1,00 | 27,00

1,00

27,00

KonrtakTHas paborta
—  TPOMEXYTOUHAast
aTTecTanus

IToaroroBka k
HK3aMEHY.

0,30
1,00

26,70

1,00

0,30

26,70

Buja utorosoro
KOHTPOJIA:

3auer

3auer

3auer

IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«HUcTopus (ucropusi Poccun, Bceoduiasi ucropusi)»

1 Heap aucuumianHbl — GOpMHUpPOBAHUE Yy CTYIEHTOB LEIOCTHOTO IMpEICTaBIeHUS 00

HCTOPHUYCCKOM IMIPOLIIIOM POCCI/II/I, €€ MCCTC BO BCCMUPHO-UCTOPHUICCKOM IIPOILIECCEC.

2 B pe3yjabTaTe H3y4YeHUs1 AMCHMUIIMHBI 00y4aroIMiiCs J0JI7KEeH:

Obnadoamo CICAYIOUMHU KOMIICTCHIIUAMU U HHAUKATOPAMU UX NOCTHIKCHUA!

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

3namo:

— OCHOBHBIC HaHpaBHeHI/Iﬂ, HpO6J’IeMBI U METObI I/ICTOpI/I‘IeCKOI\/’I HaYKI/I,
— OCHOBHBIE JTambl M KIIOYEBBIE COOBITUS HCTOpuM Poccuu u MHUpa; 0COOCHHOCTH
Pa3BUTHSI POCCHMCKOTO TOCYAApCTBA, BBINAIOIIMXCS JEATENIed OTECYECTBEHHOW M BceoOmen

HCTOPHUH.
Ymems:
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— COOTHOCHTH OOIIME HCTOPHYECKHE MPOIECChl M OTAeNbHbIe (DAKTHI; BBIABIATH
CYIIECTBEHHBIC YepPThl MCTOPUYECKHUX IMPOIECCOB, SBICHUH M COOBITHH; aHAIN3UPOBATH
COLMAJIbHO-3HAYNMBbIE ITPOOIIEMBI;

— ¢opMynHpoBaTh M AapryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3HMLUIO TI0
Pa3IMYHBIM MPOOIIEMaM UCTOPHH.

Bnaoemnw:

— TPEACTaBICHUSMH 00 HCTOPHH KaK HayKe, €€ MeCTe B CHCTEME 'YMaHUTAPHOTO 3HAHMUS;

— MIPEJCTaBJICHUSIMU 00 OCHOBHBIX 3Tarax B HCTOPHUHU YEJIOBEYECTBA U MX XPOHOJIOTHH;

— KaTeropHajJbHO-TIOHATHIHBIM anlapaToM U3y4aeMOu JUCIUTUINHEL,

— HaBBIKaMH aHAJIM3a UCTOPUYECKUX HCTOYHUKOB.

3 Kpartkoe cogep:xaHue JTUCHUILIAHBI

Paznen 1. Hcropussi B cucreMe CONHAJBHO-TYMAHHTAPHBIX HayK. OCHOBBI
METOHA0JIOTHH HCTOpUYecKoil Hayku. OcCO0EHHOCTH CTAHOBJIEHHSI T'OCYJAPCTBEHHOCTH B
Poccun mo cpaBHeHHI0 ¢ eBPONEHCKUMHU PaAHHECPeIHEBeKOBBIMH IOCy1apCTBaMHu.

Mecto ucropun B cucreme Hayk. [Ipenmer ucrtopuueckoii Hayku. Posp Teopum B
no3HaHuu nponwioro. CymHocTs, (opMbI, (YHKIMH HCTOpUYECKOro 3HaHusA. [loHsThe
UCTOPUYECKOIO HMCTOYHMKA, KJIACCHU(PUKAIUI MCTOPUYECKUX HCTOUHUKOB. Mcropus Poccun —
HEOThEeMJIEMasi YaCTh BCEMUPHON HCTOPUH; 00111ee 1 0COOEHHOE B HCTOPHYECKOM PAa3BUTHH.

AnTponorene3. Heomutnueckass pesomonus. CouuanbHbll  cTpol. Pasnoskenue
nepBoObITHOM 00mmHEL. [{uBunm3anuu /[peBrero Boctoka. ['ocynaperBa antuanoctu. Haponsr u
JpeBHeWIne rocynapcrsa Ha tepputopun Poccun. OTHorenes cnassH. Benukoe Ilepecenenune
Haponos B III-IV BB.

Tpaguunonueie  (GOpMBI  COLMAIBHOM  OpraHM3alMM  €BPONECHCKMX HAapoJOB B
JIOTOCYIapCTBEHHBIN IIEpUOJA. BO3HMKHOBEHHE pPAHHECPEIHEBEKOBOM TI'OCYIapCTBEHHOCTH B
EBporne.

OTHOKYJIBTYPHBIE M COLMAIBHO-TIOJIMTUYECKUE IPOLIECCHl CTAHOBJIEHUS POCCHUHUCKOMN
rocynapctBeHHocTd. Havano poccuiickoil rocynapcrseHHocTH. Kuesckas Pycs. llpunsarue
xpuctuancTBa. Pycckue 3emmm B XII — XIII BB. MoHromo-rarapckoe Hamectsue Ha Pyceh.
OKCHIaHCHs B 3allaJHbIE U CEBEpPO-3alla/IHbIE PYCCKUE 36MIIU. Belnkoe KHAKECTBO JTUTOBCKOE U
Pycckoe rocynapctso.

MecTo CcpenHEBEKOBbS BO BCEMHPHO-HCTOpUYECKOM mpouecce. CkiaaplBaHHME OCHOB
HallMOHATBHBIX TocyaapcTB B 3amanHou EBpone. ObOpaszoBanne Poccuiickoro rocyaapcrsa, €ro
HUCTOPHUYECKOE 3HAUYCHHUE.

Poccus B8 XVI B. - XVII BB. ¥V ucroxoB HoBoro Bpemenu. OCOOEHHOCTH COCIIOBHO-
npezacraBuTenbHO MoHapxuu B EBpomne m Poccun. Hauano XVII Beka — smoxa BceoOriero
eBporeiickoro kpusnuca. CHHXpPOHHOCTh KPU3MCHBIX CUTyallUd B pa3HbIX cTpaHax. «CMyTHOe
Bpems» B Poccun.

I'enesuc kanuranusma. Ero ¢opmbl U cocyiecTBOBaHHE C AJIeMEHTaMu (eojain3ma.
OcobeHHOCTH pa3inuyHbIX pernoHoB EBpombl. dopmupoBaHue MHupoBOoro pbiHKa. Ilogbem
MaHydaxkTypHOro rnpousBojictBa. DopmupoBaHre BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBust B Poccun. «BTtopoe m3mganue» kpenoctHudyectBa — CobOopHoe
ynoxxenue 1649 r. u opuandeckoe oopmiieHue KpernocTHoro npasa. Cekynspuzanus pycckoi
KYJIBTYPBI.

Pa3nea 2. Ot HoBoro k HoBeiimemy Bpemenu. Poccuiickas umnepus B XVIII-
Hayase XX B.

Poccuiickoe rocynapctBo B X VIII Beke — Beke MOAepHHU3AIMU U ITpocBeleHus. Pedopmbl
[Tletpa 1 kxak mepBas MOIBITKA MOJAEPHHU3ALUH CTpaHbl, €€ 0coOeHHOCTH. DopMHUpOBaHUE
Poccuiickoii umnepun. OCHOBHBIE HANpaBIECHUSI «EBPONEM3ALMW» CTPaHbl. ODBOJIIOLUA
COLIMAJILHOW CTPYKTYphI o01ecTBa. JlanbpHeilee pacupenue rpanul Poccuiickoil umnepun.
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Wneitnple 1M couuanbHO-TIONUTHYECKUE HCTOKM IIpocBemennsa. OCHOBHBIE 4YEpThI
IIPOCBETUTENIBCKON MICOJIOTHH: YEIIOBEK M TOCYNApPCTBO, «ECTECTBEHHOE IpaBO», dTHKA. Mnes
mporpecca Kak TOCIOJCTBYIOIIEE TEYeHHE B OOIIECTBEHHOW MbIcau. Poccus B amoxy
npocenieHHoro abcomoru3ma. Poccus u EBpona B XVIII Beke. MI3MeHeHHs B MEXTyHAPOTHOM
noJsioxkeHuu Pocculickoi nMIepuu.

Poccusa B XIX cronerun. Ilpombinuiennsiii nepeBopoT B EBpone u Poccuu: obmee u
ocobenHoe. Baxueilimme ycnosus nepexona Poccun k MHAyCTpHaIbHOMY OOILIECTBY — PEILICHHE
KPECTBhSIHCKOT'O BOIIPOCA U OrPaHUYECHHE caMoepkaBus. [UINTENbHOCTD, HENOCIEA0BATENbHOCTD,
UKIMYHOCTH Tpolecca OypKyasHoro pedopmupoBanus. EBponeiickas peBomonus 18481849
rr. toru, 3Ha4eHne, ICTOPUYECKUE TIOCIEACTBHS.

Pons cyObexTHBHOTO (hakropa B mpeononeHun orctaBanus. Pedopmbr XIX Beka, ux
sHauenue. O0mecTseHnble ABkeHNs B XIX Beke.

Poccuss u mup Ha pyOeke BEKOB: HEPaBHOMEPHOCTh U HPOTHBOPEYMBOCTH PA3BHUTHUS.
OO01e UTOrH POCCUUCKOM MOJIEPHU3aMK K Hadany XX Beka.

CootHomenne noiauruueckux cui B Poccun B Hauane XX Beka. Hapacranue xpusuca
camoznepxaBus. Ilepas poccuiickas peBomonus. OOpa3oBaHHE IOJUTHYECKUX MapTHM.
I'ocynapcrBennas nyma Hadana XX BEKa Kak IEPBBIM OIBIT POCCHUMCKOIO IapiaamMeHTapu3Ma.
CronpinuHckas arpapHas pedopma. IlepBas mupoBas BoiiHa M ywyactue B Hell Poccun.
®eBpanbckas peBosonus 1917r. u KopeHHbIE U3MEHEHUS B TOJIUTUYECKOM KU3HU CTPAHBI.

Pa3pnen 3. BcemupHo-ucropuueckuii mpouecc 1 XX Bek. OT COBeTCKOro rocyaapcraa
K coBpemeHHO# Poccun.

dopMupoBaHUE U CYIIHOCTH coBeTckoro ctpos (1917-1991rr.). Mapkeusm  Kak
UJIE0JI0rMYECcKasi OCHOBA PEBOJIIOLMOHHBIX MpeoOpa3zoBaHuil U poccuiickue peanuu. Iloaroroska
u nobena OxTsa6pbckoro BoopykeHHoro Bocctanusi B Ilerporpane. II Beepoccuiickuii cbesn
CoBeToB U €ero pelieHusi. JKOHOMHMUYECKas U CoLMaibHasl MOJIUTHKA OOJIbIIEBUKOB. [ 'parkaaHckas
BOIfHa 1 nHOCTpaHHas uHTepBeHuus. Cynp0a u 3nauenue HOIla. YTBepkaeHne oqHonapTHitHOM
nonutuaeckor cucrembl. O6pazoanre CCCP. [Tomutudeckas 6oprda B MapTHH U TOCYIAPCTBE.
CCCP B roas! nepBbix natuieTok (konen 20-x rr. — 30-e rr.). @opMupoBaHue peKUMa JIUYHON
BJIACTH Cranuna u KOMaH/HO-a/IMUHUCTPaTUBHON CHCTEMBI yIIpaBJICHUS
rocynapctBoM. Totamutapusm B EBpone u CCCP: obmiee u ocobeHHoe. BHemHssI moauTuka
CCCP B 20-30-¢ rr. HesrensHocts Komunreprna. CCCP Bo BTOpoO#i MupoBoi u Benmkoit
OteuecTBeHHOM BoitHe. Pematomuii Bkian Coerckoro Coro3a B pa3rpom garuzma.

H3MeHenne cOOTHONIEHNS CHJI B MUPE TTOCII€ BTOPO MUPOBOM BOMHBI. Hauano «xomoaHoi
BOMHBI. «/lokTpuHa TpymsHa» u «llnman Mapmamia». dopMupoBaHue OUIOISAPHOTO MHUDA.
B3aumooTHoOIIEHUS cO cTpaHaMH «HApoAHOU aeMokpaTun». Co3ganue CoBeTa 3KOHOMHUYECKON
B3auMmonomonv. Kongaukr ¢ FHOrocnasueit. Opranuszanus CeBepoaTiaHTHYECKOTO J0roBopa
(HATO). Co3panue Opranuzanuu Bapmasckoro moroopa. Boitha B Kopee. Tpynnoctu
nocneBoeHHoro passutusi CCCP. VikecToueHHE NOJUTHYECKOIO PEKUMA M HIECOJOTMUECKOTO
KoHTpouisl. [lonmbITkM OOHOBIIEHUS «rocynapcTBeHHoro comnuanuzMa». XX cbe3n KIICC u
ocykJeHue KynabpTa auuHocty CranuHa. «OTTenemnsy B 1yXOBHOM chepe.

OkoHomHuueckue pedopMbl cepearHbl 60-X Tol0B, NPUYUHBI WX HE3aBEPILIEHHOCTH.
«["ocynapctBo 6maronenctsusi». IV u V Pecnybnuka Bo @panuun. O6pasoBanue u Pazputue
OPI'. «OxoHoMHueckoe uyno» Anonuu. Pacnan konoHnanbHON cucteMbl. HeokoHcepBaTu3m
Benuko6puranun. Peiironomuka B CIIIA.

Hapacranue kxpu3uCHBIX sBIEHUN B cOBETCKOM oOriecTBe B 70-¢ — cepenunae 80-X roioB.
Hosas Konctutynusa CCCP. Konuenuus «pa3sutoro counanuzMay. Baemmnss nonmutuka CCCP
B KoHIIe 60-x Hayase 80-X IT.: OT pa3psAIKu K 00OCTPEHUIO0 MEXTYHAPOAHON OOCTaHOBKH.

«Ilepectpoiikay: CyIIHOCTb, LI€IH, 3a7a4l, OCHOBHBIE dTamnbl, pe3yabTaTrsl. Paciag CCCP.
O6pazoBanue CHI'.

CraHoBieHHe HOBOW poccuiickoi rocynapctBeHHocTH (¢ 1991- mo Hacrosiee Bpems).
JInbepanbHas KOHLIETUS POCCUHCKUX pePOopM: IEPEXO]T K PhIHKY, (POpMHUpOBaHUE TPAKIAHCKOTO
oOriecTBa U MpaBoBoro rocyaapctsa. «IllokoBas Tepanus» sKoHOMUYeCKUX pedopm B Hauase 90-
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x ronoB. Koncrutynus Poccuiickoii ®enepauun 1993r. MekHalmoHaabHblE OTHOILEHUS.
[TonuTHueckue mapTuu U oOLIeCTBEHHBbIE ABMKEHMs Poccun Ha coBpeMeHHOM JTane. Poccus Ha
IIyTH MOZECpHMU3alnU. Poccus B cucteMe MUPOBOM SKOHOMUKH U MEXKIYHApPOIHBIX cBs3el. HoBble
TCONOJINTUYECKOE DPEAIMM B MHpPE M HX BIMAHHE Ha BHEIIHIOK IIOJMTHKY Poccuiickon

®denepauuu.

4 O0bem yueOHOH TUCHHMILINHBI.

Bupa yueOHoii padoThl

O0beM TUCHUNINHBI

3E Alf:m' AcTp.u.
O01as TPyA10eMKOCTh TN CIUTITHHBI 4 144 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,3 48 36
B TOM 4ucJie B popMe NPaKTHYECKOH MOATOTOBKHU
(npu nanuuuu) ] ] )
Jlexiun 0,9 32 24
B TOM 4Hcie B popMe MPaKTUIECKOW MOATOTOBKH (npu Hanuuuu) - - -
ITpakTnueckue 3anstus (113) 0,4 16 12
B TOM 4Hcie B popMe MPaKTUIECKOU MOATOTOBKH (npu Haniuuuu) - - -
CamocrosiTeJibHas pa6oTa 1,7 60 45
KonrtakTHas camocTosiTenbHas paboTa
(AmmK u3z VII ons 3au / 3au ¢ oy.) 17
CamocTosTenbHOE U3YUYCHUE PA3/IeNIOB TUCIUIUTHHEI (11u Opyeue ' 60 45
BUObL CAMOCTOSIMENbHOU PabOmb)
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroroBka K K3aMeHy. 35,6 26,7
Bu/1 HTOrOBOro KOHTPOJISA: JK3aMeH

AHHOTaNuA padoyeil NpOorpaMMspl JUCHUIJIMHBI

«IIpaBoBenenue»

1. llesb AucuMNJIMHBI — OBJIAJICHHE OCHOBAMH MTPABOBBIX 3HAHMI; (POpMHpPOBaHIE OCHOB

HpaBOBOﬁ KYJbTYPBI U IPABOMEPHOT'0 ITOBCACHUSA T'pAKIaHUHA CTPAHBI.

2.B pe3yJbTaTe H3YUYCHUA TUCHUIIJINHBI OﬁyanOlHHﬁCﬂ HOJKCH:
O6J'IaI[aTI> CICAYIOIIUMHU KOMIICTCHIUAMH U HHIAMKATOPAMU UX JOCTHUKCHMUS .

VK-11.1, VK-11.2, VK-11.3, OIIK-3.9, OIIK-3.10, OIIK-3.13.

3name:

— OCHOBBI POCCUICKOM MPaBOBOM CUCTEMBI U POCCUIMCKOIO 3aKOHOJATENbCTBA, OC-
HOBBI OpraHM3allK U (PYHKIIMOHUPOBAHUS CYACOHBIX U MHBIX MPABOMPHUMEHUTEIBHBIX U

IMPaBOOXPAHUTCIIBHBIX OPTraHOB;

— MPaBOBLIC U HPABCTBCHHO-3THYCCKUC HOPMBI B C(I)epe HpO(I)eCCHOHaHLHOﬁ JCs-

TENBLHOCTH;

— TIPaBOBBIE HOPMBI, PETYIUPYIOIINE OTHOIIICHHUE YEIOBEKa K YEJIOBEKY, OOIIECTBY,

OKpY>Karolleu cpene;

— TpaBa U 00S3aHHOCTH TPaKIaHUHA;
OCHOBBI TPYJIOBOI'O 3aKOHOJATEIbCTBA;
OCHOBBI X035MCTBEHHOTO TPaBa;

Ymems:

OCHOBHBIC HAITPABJICHUA aHTHKDppynHHOHHOﬁ JesTeIbHOCTU B PD
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— HCNOJIb30BaTh 3TUYECKUE U NIPABOBBIE HOPMBI, PETYIUPYIONINE OTHOIIECHUE Ye-
JIOBEKA K YEJIOBEKY, OOIIECTBY, OKpPYXKaroIleH cpelie, UCIOIb30BaTh IpaBa U CBOOOIBI Yelo-
BEKa U I'pa)<1aHWHa U pa3pabOTKe COLUAIbHBIX IPOEKTOB;

— HCIOJB30BaTh U COCTABIIATH HOPMATUBHBIE U NIPABOBBIE JOKYMEHTBI, OTHOCSIIU-
ecsl K Ipo(heCCUOHAILHON JEATEeIbHOCTH, NPeIIPUHUMATh HE00X0AUMBbIE MEpBI K BOCCTa-
HOBJICHHUIO HapyLICHHBIX I1PaB;

— peayM30BBIBATH MpaBa U CBOOOIBI YETIOBEKA U TPAKIAHUHA B pa3IMYHBIX cepax

KU3ZHEJECATEIIBHOCTH.

Braoemw:
— HaBbIKaMH IPUMEHEHHS 3aKOHOATEIbCTBA IPU PEIICHNH MPAKTHUECKUX 3a/au.

3. KpaTkoe conep:kaHue TUCHUILIHHBI

Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOPUH TOCYJApPCTBA

1.2 OcHOBBI TEOpHUH TIPaBa

Pa3zoen 2. Ompacnu nybruunozo npasa

2.1 OcHOBBI KOHCTHTYIIHOHHOTO TIpaBa

2.2 OCHOBBI AIMUHUCTPATUBHOTO MpaBa

2.3 OCHOBBI YTOJIOBHOTO TIpaBa

2.4 Koppynius Kak cOI[HalIbHOE U ITPaBOBOE SIBJICHHE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO MTpaBa

2.6 HopmaruBHOE mpaBOBOE peryiaupoBaHue 3amuThl HHGopMaluu. [IpaBoBbie OCHOBBI
3aIIUTHI TOCYAAPCTBEHHOM TaliHbI

Paszoen 3. Ompacnu yacmnozo npasa

3.1. I'pasxgaHckoe PaBO: OCHOBHBIE ITOJIOKCHUS OOIICH YaCTH.

3.2. ABTOpckOe ¥  TAaTeHTHOE TpaBO W  MpaBoBas  3alllUTa  Pe3yJbTaTOB
MHTEJUIEKTYaJIbHOM.

3.3. OCHOBBI X034HCTBEHHOTO (IIPEeANPUHUMATEIHCKOT0) MpaBa.

3.4. OCHOBBI ceMEHHOTO TpaBa

3.5. OCHOBBI TPYAOBOIO IIpaBa

Pazoen 4. Ocobennocmu npasoeozo pe2ynuposarus npogpeccuoHarbHou 0esimerbHOCmU 8
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBLULIEHHOCTNU

4.1 OCHOBBI  HAallMOHAJTBHOM  0E€30MAaCHOCTH, TOCYJAapPCTBEHHOM
MOJIMTUKU U 3aKOHOJATENHCTBO B 00JIaCTH 0OecTieueHus SASPHOM U paaualiOHHOM
0€30MacHOCTH.

4.2 Oco0OeHHOCTH TIPaBOBOTO pEryIMpPOBaHUS Tpylda paOOTHUKOB
XUMHUYECKOUI MMPOMBIINIJIICHHOCTH.

4.3 HopMmaTtuBHo-mipaBoBast 0aza perynupoBaHUs XHMHYECKOH U

HedTexuMHuueckoil orpaciau B Poccuu.
OO11ee KOIMYECTBO pa3iesioB 4.
4. O0beM y4eOHOI TN CHUNTHHBI
Jna oucyuniaun, uzyyaemvix 8 meueHue 00H020 cemMecmpa.

O0beM TMCUMIINHBI
Bup y4yeoHoii padoThI Axax | Actp.
3E
4. 4.

OO0mas TPy10eMKOCTb THCIIUTLTHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrosiTesibHas padora 2,1 76 57
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KonrtakTHas camoctosTenbHas pabora 21 0,2 0,15
CamocTosATeNbHOE 3YUYEeHHUE Pa3esioB JUCIUTUIMHEI ' 75,8 | 56,85
Bua konTpoJs: 3auer
AHHOTanuA padoyeil NpOrpaMmMbl AUCHUNIMHBI
«Puiocopusn»
1. Heap aucummaunbl «Dwmwiocopus» — cPopMHUPOBATH y CTYACHTOB KOMILIEKCHOE

OpeACTaBiIeHUEe O poiu U Mecrte (MWIocohuu B CUCTEME T'yMaHHTApHBIX, COLMAIBHBIX M
€CTECTBEHHBIX HayK, IO3HAKOMUTb X C OCHOBaMH (pUI0CO()CKOT0 3HAHUS, HEOOXOIUMbBIMH JJIs
pEILIEHUs] TEOPETUUECKUX U MPAKTUYECKUX 3a/1ad.

2. B pe3yabTare u3yyeHusi JUCHUIJIMHBI 00YYAKOIIHIACSI TOJI/KEH:

OO6nanaTh CleAYIOMIMMU KOMIETEHIUSIMHI U HHANKAaTOpaMu ux qoctikenus: YK-5.4, VK-
5.5, YK-5.8, YK-5.9, VK-5.14.

3HaTh: OCHOBHOE COJep)KaHWE TJIAaBHBIX (PUIOCOPCKUX TMIKOJA M HampaBICHUH,
IpeACTaBUTENIe ATUX WIKOJ, CBSI3b U pasinuve HUX (UIOCO(CKUX HIEH, CBSI3b HCTOPHKO-
GmI10coCKUX KOHILEMIMI C COBPEMEHHBIMU MPOOJIEMaMH MHIWBUAYAIILHOW M OOIIECTBEHHOM
KU3HU;

yMeTb: TIOHMMaTh W  AHAIU3UPOBAaTh  MHUPOBO33PEHYECKUE, COLUAIbHBIE U
UH/IMBUYyaJIbHbIE TPOOIEMbl COBPEMEHHOM XKHU3HH; TPAaMOTHO BECTHU IUCKYCCHUIO, aHAJIM3UPOBATh
OCOOEHHOCTH MEXKYJIbTYPHOTO B3aUMOJIEUCTBUS, OOYCJIOBJIEHHBIE Ppa3IMYMEM ATHYECKHX,
PEUTHO3HBIX U LEHHOCTHBIX CHCTEM, ONHUpAasCh HAa HapaOOTaHHbI B ucTopuM (uiaocoduu
MaTepHuall; IPUMEHSTh IMOJydeHHbIEe (HIOCOPCKHE 3HAHHMS K PEIICHUI0 MPOQecCHOHATBHBIX
3ajad4;

BJIA/IeTh: TPEACTABICHUSIME O (pumocopuu Kak HaAyKe U CUCTEME LIEHHOCTEH, ee MeCTe B
cUCTeMe T'YMaHMTapHOTO 3HaHUS; OCHOBaMM (PHIIOCOPCKOrO MBIIIJICHHUS; KaTeropHaJbHbIM
anmapaToM M3y4aeMoOl TUCHHIUIMHBL, PHI0COPCKUMH METOIaMHU aHAJIN3a Pa3IMdHBIX IpoOiIeM,
HaBbIKAMU (PUIOCOPCKONW KyJIbTYpbl JUIsl BBIPAOOTKM CHUCTEMHOTO, LEJIOCTHOIO B3IJIAJa Ha
JNEHCTBUTENBHOCTh U MECTO XMMHMH U XMMUYECKOM TEXHOJIOTUY B LIEIOCTHON KapTUHE MUDA.

3. Kpatkoe cogep:kanue A CUHIIUHBI

Beenenne. ®unocodus, ee mpouCcXokIeHNUE U pojib B 0OIIECTBE.

Pazoen 1. Ocnosnvie gunocogckue wikonbl.

AnTtnuHas Qunocopus (mocokpatuku, coductel, Cokpar, Jemokpur, IlnaToH,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBI CpPEIHEBEKOBOU
¢mtocopun u snoxu Bozpoxnenus. dunocodpus Hosoro spemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas knaccuyeckas ¢uinocopus. Pycckas ¢punocodus XIX —
XX BB. OcHOBBI MapKcHCTCKOM prtocopun. OCHOBHBIE HaNpaBIEHUs! COBPEMEHHOM puitocopun.

Pazoen 2. Qunocogcxue konyenyuu Ovimus u NOZHAHUA.

IIpobnema ObiTug B uctopuu ¢unocopuu. IloHATHS MaTepHaIbHOIO U HJIEATBHOTO.
OcHoBHble (unocockye HalpaBlICHUS: MaTepualn3M M uaeanusM. [IpuHuun riobanbHOTO
HBOJIIOI[MOHU3MA B COBPEMEHHON Hay4YHOU KapTHHE MUpA.

Konnenmuy npocTpaHcTBa M BpeMEHH B UCTOPHH GHIIOCOUHN U HAYKH.

[Tpoucxoxaenue co3Hanus. Poib Tpyaa B mpoucxoxaeHUH co3HaHus. Mneanuctuueckue
U MaTepUAIMCTHUECKHue KoHIenuun co3HaHus. Co3Hamme u Mo3r. Co3HarenbHOE U
6ecco3narenbHoe. CozHaHue U s3bIK. CoO3HAHME U CaMOCO3HAHME.

Konmenmuu THOCEONOTMUM B HCTOpUH  (uiocopuu: CeHCyalu3M, pPaIMOHAH3M,
CKENTHIIM3M, aTHOCTUIM3M, KOHIEMIINS BPOXKACHHBIX UIeH, anpuopu3M. J[nanexkTuka no3HaHus:
YYBCTBEHHOE M paninoHagbHOe. OCHOBHBIE TEOPHH UCTHHEI.

Pa3zoen 3. Ilpobremvl uenosexa 6 gpurocoghuu.

Yenosek kak npeaMeT ¢puiaocopckoro aHanuza B uctopuu ¢puiocodpun. Ilponcxoxaenne
YeJoBeKa: TMPHUPOJAHBIE M COLHMAIbHBIE YCIOBHS aHTPOIOCOIMOreHe3a. buonornueckoe u
COLMAIBHOE B YeJioBeke. HIMBUA, MHINBUAYATbHOCTD, IAYHOCTb.
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CMBICI KM3HU W TIpeHAa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. JBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llenmm w mnennoctu. CBoOoOga BOMM U
OTBETCTBEHHOCTH JINYHOCTH. HpaBCTBEHHBIC, PETTUTHO3HEIE, SCTETHUECKUE IICHHOCTH.

Pazoen 4. Qunocogus ucmopuu u obwecmesa

Yet0BEK B CHCTEME COLIMATIBHBIX CBA3EH. JIMYHOCTL M Macchl, CBOOOIa U HEOOXOIUMOCTE.
Owiocodust uctopuu: (GopmManMOHHAS U UUBWIM3AIMOHHAS KOHILEMLIHUHA HCTOPUYECKOTO
pa3Butus. [IporpeccucTCKkMe W UUKIMYECKHE MOJENH pa3BUTHs. [J100anbHBIE MPOOIEMBI
coBpeMeHHOCTH. KOHIenI¥s yCTOWYMBOTO pa3BUTUS U CLIEHApUU OYAYIIero.

OO6miecTBo U ero cTpykTypa. CounanbHas, OTUTHYECKast U JyXOBHast cepbl 00IIecTBa.
Konnenmuu rocyaapctsa B uctopuu guiiocodekoit mpicau. ['paxkaanckoe 001EeCTBO U IPaBOBOE
roCyJapCTBO.

Pazoen 5. @Qunocogcrue npobaemuvl Xumuu u XuMu4ecko mexHoa02uu

Hayunoe u BHeHaydHoe 3HaHue. CTPyKTypa Hay4dHOTO 3HAHHS, €r0 METOJIBI U (POPMBL.
Hayunble peBoitonMu U CMEHa TUIOB paloHajdbHOCTU. Hayka B cOBpeMEHHOM Mupe. DTHKa
HAyKH U OTBETCTBEHHOCTH YUCHOTO.

[IpoGnema cooTHoOmIeHUST HAayKd UM TexHUKU. ColuanbHble TOCIEACTBUS HAy4YHO-
TEXHHYECKOTO Tporpecca. IDTUYECKHE U DKOJIOTUYCCKUE HMMIICPATHBBI PA3BUTHUS HAYKA U
TEXHUKHU.

MecTo XMMUHU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas MpobieMa XUMHUH KaK HayKH U
npousBojcTBa. llenmn w 3amaunm  xumudeckod  TexHonoruu. Croenuduka XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUS: (PYHIaMEHTAITBHOE U MPUKIIATHOE, SMITMPHIECKOE M TEOPETHICCKOE.

4. O0beM y4eOHOH TUCHHILIMHBI

Bunst yueOHOI paboThI 3E | Akan. u. | Actp. 4.

O0masi TpyA0eMKOCTh JHCIHMILIMHBI 110 Y4eOHOMY IJIaHy | 4 144 108
KonTaktHas padora (KP): 1,78 48 36
Jlexmm (Jlek) 0,89 32 24
[TpakTaeckue 3arstus (I13) 0,89 16 12
CamocrositesbHas padora (CP): 1,22 60 45
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 1,22 60 45
Buj kouTpoJs: JK3aMeH

IK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K 3K3aMeHy 35,6 26,7

AHHOTALUA paﬁoqeﬁ nporpaMmbl JTUCHUIIJIMHBI
«OCHOBBI 9dKOHOMHKH U yYupaBJicHUsl IPOU3BOACTBOM)>

1 Hesab AMCHUIIMHBI — TOTY4YE€HUE CUCTEMBI 3HaHUI 00 5KOHOMUYECKHX 3aKOHOMEPHO-
CTIX (YHKIMOHUPOBAHUS IPOMBIIUIEHHOTO MPOU3BOJICTBA B CHUCTEME HAI[MOHAJIHHOW 3KOHO-
MUKH, (HOPMUPOBAHHE YKOHOMHYECKOT'O MBIIIJICHUS M UCHOJIb30BAHUE TOJYYEHHBIX 3HAHUHA B
IIPaKTUYECKON JEATEIbHOCTH.
2 B pesyabraTe H3y4eHHs] JUCHHUILINHBI 00y4aI0IUICS TOJI/KEH::
Obaaoams clieayomUMy KOMIETECHIUSIMH U UHAUKATOPAMH UX JTOCTHIKEHUS:
VK-10.1; YK-10.2; VK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4, OIIK-3.5; OIIK-3.6;
OIIK-3.7; OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17
3namo:
- OCHOBBI ’KOHOMHYECKOU KYJIbTYpPHI, B TOM YHCJIe (PUHAHCOBOI rPaMOTHOCTH;
- OCHOBBI POCCUICKOM IPAaBOBOM CHCTEMBI U POCCHUICKOTO 3aKOHOIATEIbCTBA, IPABOBBIE U
HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe MmpodhecCHOHAIBHON AeITeNbHOCTH;

41



- IPaBOBbIE HOPMBI, PETYJIUPYIOINE OTHOLIEHUE YEI0BEKa K YeI0BEKY, OOIIECTBY,

OKpY>KarollEel cpere;

- OCHOBHBIE KaTETOPHUH U 3aKOHBI SKOHOMMKH;

- OCHOBBI 3KOHOMUYECKON JESTEIbHOCTH MIPEANIPUATHS, €M0 CTPYKTYPY U OTPACIIEBYIO
crnenn(uKy; KIacCupUKaLNIO IPEIIPUATHH 10 IPABOBOMY CTaTyCy;

- COJIEpKaHKE ITAINOB Pa3padOTKU ONEPATUBHBIX IJIAHOB PaOOTHI IEPBUYHBIX

IIPOU3BOJICTBEHHBIX MOJPA3ACICHUMN.

Ymems:

- UCMOJIb30BATh 3HAHUSI OCHOB SKOHOMUKH IIPU IPUHATUHA 0OOCHOBAHHBIX pEIIEHUI B
pa3NUYHBIX 00IaCTAX ASSITEIHHOCTH;

- ACII0JIB30BATh 3HAHUS OCHOB YKOHOMHUKH IIPH PELICHUH ITPOU3BOICTBEHHBIX 3a/a4;

- OCHOBaMH XO3sMCTBEHHOI'O U DKOJIOTMYECKOI0 IPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMWUYECKNUN aHAJIN3 HHKECHEPHBIX PEILICHUM.

Braoemy:

- HaBbIKAMHU BbIOOpAa SKOHOMUYECKH OOOCHOBAHHBIX PEIICHUH B pa3IMYHbIX 001aCTAX

KHU3HECATEIbHOCTH;

- METOAaMH Pa3pabOTKHU MPOU3BOJCTBEHHBIX IPOrPaMM U IUIAHOBBIX 3aJJaHUN IS

MIEPBUYHBIX IPOU3BOJCTBEHHBIX MOAPA3/IEICHUIA;

- HaBbIKAMU BbIOOpA SKOHOMUYECKH OOOCHOBAHHBIX PEIICHUH ¢ y4ETOM UMEIOLIUXCS

OTpaHUYCHUH.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Paznen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMUMKH

Tema 1: DxoHoMuyeckue noTpedHOCTH, O1ara U pecypcbl. JKOHOMUYECKHE CUCTEMBI U UX
cymHocTb. OOlIecTBeHHOE NMPOU3BOACTBO U 3KOHOMUYECKHE OTHouleHus. [Ipon3BoacTBeHHbIE
BO3MOYKHOCTH OOIIIECTBA U YKOHOMHYECKHUIT BBIOOP. KpuBas mpon3BOICTBEHHBIX BO3MOXHOCTEH.
3aKoH yObIBaroILel TpeesIbHOM M0Ie3HOCTH. THUIIBI U MOJIENTH SKOHOMUYECKUX CUCTEM. DJIEMEHT
HYKOHOMHYECKOW CHCTEMBI. TpaguiMoHHas dKOHOMHUYecKas cucreMa. CoOCcTBEeHHOCTh: (OpMBI 1
IYTH UX IpeoOpa3oBaHUsl.

Tema 2: PeiHOYHBIN MeXaHU3M cripoca U npeaiokerns. CoBepIIeHHas M HECOBEPIIEHHAs
KOHKYpeHLUU. ToBapHBIN (PHIHOYHBIIM) TUIT OOIECTBEHHOr0 MPon3BoAcTBa. CyIIHOCTh U yCIIO-
BHsI BOSHUKHOBEHMS pPbIHKA. BUIBI pEIHKOB 1 uX cTpyKkTypa. @yHKIMM pIHKA. TOoBap U €ro cBOM-
ctBa. Cripoc 1 npeasioskeHne Ha pelHKe. [IoHATHE «31acTHYHOCTEY. DIIaCTUYHOCTD CIIPOCa U IIpei-
JIO’KeHUs, ToueyHast U ayroBas. CoBeplIeHHass U HECOBEPILEHHAss KOHKypeHIuH. MoHomnomusl.
Maxkcumuzanus npuobUTH MOHOTONIUCTOM. OJIUTONONHS.

Tewma 3: [ToHsATHE HAIMOHAILHOW YKOHOMHKH, OCHOBHBIC MAaKpPOIKOHOMHUYECKHE MTOKA3a-
Tenu. IToHATHS COBOKYITHOTO CIIPOCA U COBOKYITHOTO NMPEATIOKEHHs, (PaKTOPBI, BAUSIONIME HA UX
n3meHeHus. [lorpebnenus u coepexxeHnsi. IKOHOMHUECKHI Kpyroooopot. [IpousBoicTBO, 0OMeH
u pacnpenenenue. [lorpebnenue, coepexenne, MHBECTUIIMA TOBAPOB U YCIIYT.

Tema 4: ®unaHcoBasg cuctemMa U (pUHAHCOBas MOJIUTHKA oOlecTBa. I'ocynapcTBeHHBIN
OrO/IKET U TOCylapCTBEHHBIN gonr. Hanoru u Hajorosas cuctema.

Pa3nes 2. JxoHOMHYecKHe OCHOBBI YIIPaBJIeHUS IPOU3BOACTBOM

Tema 5: Ilpeanpusitue Kak cyOBEKT PHIHOYHOTO XO3AHCTBA. DKOHOMMYECKHE 3aKOHBI U
O0COOEHHOCTH MX IPOSBICHUS HA MpeanpusaTHy. Posb cenuanyucra XuMHUYECKON MPOMBIIIIEHHO-
ctu. [Ipennpustue B cucTeMe pbIHOYHOM 3KOHOMHUKH. [Ipennpusrue — Kak cyObeKT U OOBEKT
peIPUHUMATEIBCKOM AeITeTbHOCTU. 3aKOHOAaTeNbHas 0a3a NpeANnpUHIMATENbCKON JesTelNb-
HocTH. HopMaTuBHO-NIpaBOBBIE AKTHI, PETIIAMEHTUPYIOIINE AEATENBHOCTD IpeanpusaTs. Opranu-
3allMOHHO-TIPABOBbIE (POPMBI IPEANPUHUMATEIBCKON OEATEIBHOCTH U KPUTEPUU HX BbIOOpA.
®opmbl cCOOCTBEHHOCTH. BHEIIHSASA M BHYTPEHHSISI Cpejia MPpepUsTUs.

Tema 6: MarepuanbHO-TeXHHYECKast 0a3za mpon3BoacTBa. ChIpheBast U TOITUTUBHO-IHEPTe-
TUYecKas 6a3za XMMUYECKUX MPOU3BOJACTB. IIpon3BoCTBEHHAs MpOrpaMMa U NMPOU3BOICTBEHHAS
MOIIIHOCTh MpeAnpuatusa. KauyecTBo U KOHKYpEHTOCIIOCOOHOCTh MPOJYKIUU. DKOHOMHUYECKOE
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00oCHOBaHME BBIOOPA CHIPbS U TOILIMBA. PecypcocOepexenne. AIbTepHATUBHBIE HCTOYHHK ChI-
pbs ¥ 3Heprur. Opranu3anus CKJIaJICKOro X03s1UcTBa.

Tema 7: MaTtepuasibHO-TEXHUYECKHE pecypchl peanpusaTis. OCHOBHbIE TPOU3BOICTBEH-
Hble (POHJIBI XMMMUYECKUX INPEINpPUATHH: MOHATHE, Ki1accupukanus u crpykrypa. [lonsrue u
CTPYKTYpa OCHOBHBIX cpeAcTB. OlleHKa OCHOBHBIX CPEACTB. MeTO bl OLIEHKH OCHOBHBIX (POH/IOB.
[Toka3zarenu UCIOJIB30BaHKSI OCHOBHBIX NTPOM3BOACTBEHHBIX (OHI0B. VI3HOC M amopTU3aLus oc-
HOBHBIX (oHI0B. OneHka 3¢(HeKTUBHOCTH HCIIOJIb30BAHUS OCHOBHBIX IMPOU3BOJICTBEHHBIX (POH-
JoB. Bocripon3BoacTBO OCHOBHBIX cpelcTB. OOOpPOTHBIE CPEACTBA MPEIIPUATHUSA: IOHATHE, CO-
CTaB " cTpyKTypa. McTounnku ¢popmupoBanusi 000poTHBIX cpeacTB. ObopaunBaeMocTb 000poT-
HBIX cpelcTB. MaTepuanbHble 3amackl Ha npeanpudaruu. OnpeneneHue noTpedGHOCTH B 000poT-
HBIX CPEJICTBAX.

Tema 8: TpynoBsie pecypcsl npeanpusitus. [lepconan npennpusarus u ero crpykrypa. Oc-
HOBBI OpTaHM3ALMH TPYAA Ha NpeanpusiTu. D) (HEeKTUBHOCTD HCIIOIB30BaHMS IEpCOHaNa 1 pabdo-
yero BpeMeHH. [Ipon3BoguTenbHOCTb Tpyaa U omiaTa Tpyaa. OpraHnusanus 3apab0THOM I1aThl HA
npeanpustad. CoCTaB v CTPYKTypa IPOMBIIIJICHHO-TIPOU3BOACTBEHHOTO nepconana. [IponsBoam-
TEJIBHOCTb TPYZa: MOHATHE, TOKAa3aTeIN U METO/bl u3MepeHus. MHauBuayanbHast 1 00IeCTBEeH-
Hasl IPOU3BOJUTEIBHOCTD TPy/Aa. Pe3epBrl M PaKTOPHI MOBBIICHHUS TPOU3BOAUTEIBHOCTH TPY/IA.
@DopMbl, CUCTEMBI U pa3Mep OIUIAThI TPY/a Ha IPEANPUATHH.

Paznen 3. TexHMKO-)KOHOMUYECKHIT AHATU3 HHAKEHEPHBIX pelleHuii

Tema 9: Jloxoas! U pacxobl Ha MPOU3BOICTBO, U PEATNU3ALUIO IPOAYKIIUH MIPEAPUATHUS.
N3 nepKKu Mpon3BOACTBA MPOIYKIHHU (ce€0ECTOMMOCTD), MPUOBLTL, pEHTA0ETFHOCTh U IIEHOO0pa-
3oBaHue. [loHsATHE 3aTpaThl HA MPOU3BOJICTBO U peATU3aLUI0 IPOAYKIMH (cedecTouMOCTh). Bubl
¥ 3HaYeHHE Kiaccuduranmu 3aTpaT. CTpyKTypa 3aTpaT Ha MPOU3BOACTBO U PEATTU3AIIIO TPOTYK-
K. TeXHUKO-?KOHOMMUYECKHH aHaJIN3 MH)KEHEPHBIX pereHnid. OcoOeHHOCTH pacyeTa 3aTpaT Ha
MIPOM3BOJICTBO M PEATH3AIMIO IPOAYKIIMH B KOMIUIEKCHBIX MMPOU3BOACTBaX. OCHOBHBIC ITyTH CHH-
YKEHUs 3aTpaT Ha IPOU3BOACTBO NpoayKiuu. Jloxoas! npeanpusatus. [lonsTre npuObLUIHN 1 10X0/1a
NPEINPUSTHSI, METOIBI MX pacueTa. PeHTabenbHOCTh, €e BUABI U METO bl pacueTa. [1yTu mossire-
HUS IPUOBLUTN U PEHTA0ENbHOCTH Ha MPeIpUATHIX.

Tema 10: IlenooOpa3oBanue U ieHOBast MOMUTHKA. LleHa Ha MPOIYKIINIO U TIPUHITHITHI 11e-
HooOpa3oBaHus. Buasl neH. CTpykTypa LieHbl, cucTeMa LieH. B3aumocssi3u 1ieH u uznepxkex. Lle-
HOBas nojuTuka. PazpaboTka 11eHOBOI cTpaTeruu.

Tema 11: duHaHCOBO-KpEAUTHBIE OTHOLIEHUS MPEANPUATHIA U CUCTEMa HAJIOTr000JI0Ke-
Hus. [loHsiTHe, cocTaB W CTpyKTypa (puHaHCOB mpeanpusaTus. [IpHHIUIBI HATOTOOOIOKEHHS.
Harnoru u narexxu, ycTaHOBJICHHbIE 3aKOHOAATEIbCTBOM: BH/JIbI, CTABKH, OOBEKTHI HAJIOr000J10-
JKEHHS U CPOKH YILIATHI HAaJora B OFO/IKET.

4 O0bem yueOHOH THCHHMIIINHBI

O0beM TUCHUTIJIMHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
9. 9.

O6masi Tpy10eMKOCTb JUCHMILIHHBI 3 108 81
KonTakTHasi padboTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexnuu 0,44 16 12
[TpakTnueckue 3austus (I113) 0,44 16 12
JlaGopatopusbie padotsl (JIP) - - -
CamocrosiTesibHas padoTa 2,10 76 57
KoHTakTHas camocTosiTellbHast paboTa 0,4 0,3

2,10
CamocTosITeTbHOE M3YUECHHE PA3/Ie0B AUCIUILIMHBI 75,6 56,7
Buja HTOroBOro KOHTpPOJIs: 3auer ¢ OEHKOI
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AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«ConmnajJbHO-TICUXO0JI0THYECKHE OCHOBBI PA3BUTHA JTUYHOCTH»

1. Heab (MCHUMJIHHBI — GOPMHUPOBAHUE COMMAIBLHO OTBETCTBEHHOM JTUYHOCTH, CIIOCOOHOM K
CaMOOpraHU3aIMK B PA3BUTHIO, YMEIOIIEH BBICTPAUBaTh U PEaTM30BBIBATh CBOKO JKM3HEHHYIO
CTpaTeruio, CIOCOOHOHN YIpaBIsITh CBOMM BpPEMEHEM B HOBBIX COI[MAIBHBIX PEATHSX, B
YCIIOBHSIX ~ HENPEpPHIBHOTO  O0Opa30BaHUs, yMEIOMIEH  OCYIIECTBIISITH  COIMAIBLHOE
BSaHMOﬂeﬁCTBHe )41 peaJII/ISOBbIBaTb CBORKO pOJ'Ib B KOMaH/ZC.

2. B pe3yabrare n3y4yeHUs JUCUMILUINHBI 00yYaIOIMIACA T0JIZKeH

OGJIaI[aTB CJIeI[yIOH_II/IMI/I KOMIICTCHIIUAMU U I/IHI[I/IKaTopaMI/I X JOCTHUXCHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; YK-3.6; VK-6.1; VK-6.2; VK-6.3; YK-6.4; VK-6.5;
VK-6.6; VK-9.1; VK-9.2; VK-9.3; VK-5.10; YK-3.5
3name:

CYIIHOCTb MpO0JIeM OpraHu3aluy U CaMOOPTaHU3alUU JTUYHOCTH, €€ TIOBEJCHUS B
IpyMIe B YCIOBUSAX COBPEMEHHOIO OOIIECTBA U HEMIPEPHIBHOTO 00pa30BaHUs;
METOJIbl CaMOOPTaHMU3alMM U PA3BUTHUS JIMYHOCTH, BBICTPAWBAHUS M pealu3aluu
TPACKTOPUU CAMOPA3BUTHUS, BBIPAOOTKU IENENOoNaraHusl W MOTHBAIMOHHBIX
YCTaHOBOK, Pa3BUTHSI KOMMYHUKATUBHBIX CIIOCOOHOCTEN U MOBEJCHUS B TPYIIIIE;
OOIIyI0 KOHIENIUIO TEXHOJOTWM OpraHu3allii BpPEMEHU U  IOBBIIICHUS
3G HEKTUBHOCTH €r0 MCIIOJIb30BaHMS;

METOJIMKH U3YYEeHHS COIHAIbHO-TICUXOJIOTUYECKHUX SBJICHUM B cepe yrnpaBiIeHUs
Y CaMOYNPAaBJIEHUS JINYHOCTH, TPYIIIbI, OpraHU3aL1u.

Ymemn:

TUTAHUPOBATH M PEIATh 337a9d JJMYHOCTHOTO U MPOPECCHOHAITBHOTO Pa3BUTHS;
aHAJM3UPOBaTh CBOM BO3MOXKHOCTM M OTPaHUYCHHS, HCIIOJIB30BaTh METOMIbBI
CaMOJIMarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU M CAMOBOCITHTAHUS,
yCTaHaBJIUBATh c KOJIJICTaMH (OMHOTPYIITHHUKAMH) OTHOIIICHHSI,
xapakrepusyromuecs 3p(HEKTHBHBIM YPOBHEM OOIICHUS;

TBOPYECKH IPUMEHSTH B PEIICHUH MPAKTHYECKUX 3a][a4 HHCTPYMEHTBI TEXHOJIOTHIA
OpraHH3aI¥ BPEMEHU U MOBBIICHUS Y ()EKTUBHOCTH €T0 UCIIOJIb30BAHUS.

Bnaoemw.:

— COIMAIBHBIMH W TICHXOJIOTUYECKUMHU TEXHOJOTHUSMHU CAMOOPTAHHM3AIMH W Pa3BUTHS
JUYHOCTH, BHICTPAUBAHUS U peaTn3alliil TPACKTOPUU CAaMOPa3BUTHS;

— MHCTPYMEHTaMH ONTHMH3AIIMM HCIOJH30BaHUS BPEMEHHU, HAaBBIKAMU ITUIAHUPOBAHUS
JUYHOTO M Y4eOHOT0 BpeMEHH, HaBbIKaMH CaMO00OPa30BaHMUS;

— TEOPETUYCCKUMH W TMPAKTUYCCKUMHU HAaBBIKAMHU TPEAYNPESKICHUS W pa3pericHUs
BHYTPUJIMYHOCTHBIX U TPYMIOBBIX KOH(MINKTOB;

— crmoco0aMu MOTHBAIIUU YICHOB KOJUICKTHBA K JIMYHOCTHOMY H TPO(HECCHOHATLHOMY

Pa3BUTHIO;

— CHOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIICHHI0O B KOMaHJE, PE(IIEKCHU CBOETO
MOBEJCHUS U JIUJAEPCKUMHU KauyeCTBAMHU.
3. Kparkoe cogepkaHue U CHUITIMHBI
Pasoen 1. Obwecmeo. nosbvie ycnosus u ¢pakmopsl pazeumus IUYHOCMU

ok wnE

CoBpeMeHHOE O00ILEeCTBO B YCJIOBHUSX Io0anu3anuu U HHGOpMaTU3aLUK.
CoumanbHble MPOLECCHI

WHCTUTYTHI COLMANN3ALMN JINYHOCTH

WuctutyT 06pasoBanus

CoumanbHas 3HaYUMOCTb IPOQeccuu.

«Mos npodeccusi B COBpEMEHHOM POCCUHCKOM OOIIECTBE»

Pa30eﬂ 2. Jluunocmo. CoyuanvHuvle u NCUXOI02UYECKUE MEXHON0SUU CAMOOP2AHUZAYUU U
camopassumusi

1. Tlcuxomnmorus TMYHOCTH

2. Crpareruu pa3BUTHS U CAMOPA3BUTHS JIMYHOCTH
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3. CamoopraHuzaius U caMmopeaIn3anus JHIYHOCTH

4. JIM4HOCTH B CHCTEME HETMPEPHIBHOTO OOPa30BaHMS

5. Lenenonaranue B JUYHOCTHOM H TNPO(ECCHOHAILHOM pa3BUTHH. [IpakTukym
«[TocTpoeHue kapbepbi».

Pasoen 3. I'pynna. Coyuanvhvle u ncuxonocuieckue mexHoaio2uy 2pynnosoco nogeoenus u

Jauoepcmeda

1. KomnexTus u ero popmuposanue. [lpaktukym «Ilcuxonorus oOmeHus»

2. Crunu pykoBoactsa u nuaepersa. [paktukym «Komannoo6pasosanue. Jlugepctso»

3. IIpaktukym «YmnpaBieHne KOHQIUKTHBIMU CUTYallUsIMHU B KOJJICKTHBE)

4. Tlpaktukym «MOTUBBI TUYHOCTHOTO POCTa»

5. CouManpHO-TICUXO0JOTHYECKOE 00ECIIEUEHNE YIIPaBICHUsI KOJUIEKTUBOM. ITpakTukym
«VICKyCCTBO YIpaBisATh COO0I»

OO11ee KOJIMYECTBO Pa3ACIoB 3.

4. O0beM yueOHOH TMCUNTITHHBI

. O0BbeM THCHHUILINHBI
Bup y4eOHoii padoThI

3E | Akan. 4. | AcTp.4.

OO0masi Tpy10eMKOCTb 1M CHUILIIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32,0 24
Jlekuun 0,44 16,0 12
[Tpaktuueckue 3ansatus (I113) 0,44 16,0 12
CamocrosiTejibHasi paboTa 1,12 40 30
KoHTtakTHas camocTosTenbHas pabora 0,2 0,15
1,12

CamocTosATeNnbHOE U3YYeHUE Pa3aeNioB JUCIUTUTHHEI 39,8 29,85
Buja koHTpOJS: 3auer

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«O0mas 1 HeOpraHm4ecKast XMuMH s

1 Heap AUCHMIUIMHBI — TPHOOpPETEHNE 3HAHUN M KOMITETCHIINH, (POPMUPOBAHHUE COBpPE-
MEHHBIX TPEJCTABICHUI B 001aCTH TEOPETHUECKUX OCHOB XUMUU U XUMHUU IJIEMEHTOB.

2 B pe3yabTaTe n3y4eHHUs IMCUUILUIUHBI 00yYaIOMIMIACH 10JI2KEeH:

Obaaoams cleAyOIMMU KOMIETEHIIUAMHA U UHAUKaTopamu ux noctwkeHus: OIMK-1.1,
OIIK-1.5, OIIK-1.9.

3unamo:

— DJIGKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOPUU XUMHUECKOM CBSI3U B COETMHEHUSAX Pa3HBIX TUIIOB, CTPOSHHE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSTHUU;

— OCHOBHBIC 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX IMPOIECCOB U XAPAKTEPUCTUKH
PaBHOBECHOT'O COCTOSIHUS;

— METObl OMMCAHUS XUMHUECKUX PAaBHOBECUH B paCTBOPAX JIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCIMHEHNN;

— MONy4YeHHEe, XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUYECKHUX BEIIECTB.

Ymemn:

— BBITIOJTHATH OCHOBHBIE XMMHUECKUE ONIEPALIUHU, OTIPEIENIATh TEPMOIMHAMUIECKIE XapaK-
TEPUCTUKH XUMUYICCKUX PEAKIHI U PaBHOBECHBIC KOHIICHTPAITUH BEIIIECCTB;

— UCMOJIb30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOIMHAMUYECKHIE CIIPABOYHBIE 1aH-
HBIE JIJIs1 pemeHns MpodecCHOHATBHBIX 33]1a4;
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— IPOTHO3UPOBATH BIUSHUE PA3IMYHBIX (AaKTOPOB HA PaBHOBECHUE B XMMHUYECKUX PEaK-
LUSIX.

Braoemy:

— TEOPETHUYECKUMH METO/JaMU OMHCAHMSI CTPOCHHUS U CBOMCTB MPOCTHIX M CIIOKHBIX BE-
HIECTB Ha OCHOBE AJICKTPOHHOT'O CTPOCHUSI UX aTOMOB U MOJIOXKEHUS B MEPUOIUUECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB;

— OCHOBHBIMH HaBBIKaMHU pabOTHI B XUMUYECKOH J1abopaTopuu;

— DKCIEPUMEHTAJbHBIMA METOJIaMU OMNPEIEICHUS HEKOTOPBhIX (PU3MKO-XUMUYECKHX
CBOMCTB HEOPIaHUYECKUX COCIMHEHUM.

3 Kpartkoe coaep:xaHue JTUCHUILIAHBI

Pazoen 1. TlpuHIMATIBI XUMUT

1.1 Ctpoenue aroma.
BosHoOBBIE CBOMCTBAa MaTepHAIBHBIX 00BEKTOB. Y paBHEeHHE 1e bpoiinsa. CooTHOIIEHUE HeoTpeie-
nenHoctei ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHuu Llpenunrepa.

1.2 Ilepuonnueckuii 3aK0H U EpUOIUYECKasi CHCTEMA.
CoBpeMeHHast GOpPMYITHPOBKA IEPUOJNUECKOT0 3aKkoHa. [leproanyeckas cucrema U ee CBSA3b CO
CTPOEHHEM aTOMOB. 3aMOJIHEHUE AJIEKTPOHHBIX CIIOEB U 000J0YEK aTOMOB B MEPUOANYECKON CH-
creme anemeHToB .M. Menaeneena.

1.3 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI.
Crenenu okucieHus. BaxHeime oOKUCIUTENN U BOCCTAaHOBHUTENU. BakHeie cxemsl mpeBpa-
IICHUS BELECTB B OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX.

1.4. Xumuueckas cBsi3b U CTPOEHUE MOJIEKYJI.
KoBasneHnTHas cBsi3b, OCHOBHBIE MOJIOKEHUSI METO/Ia BaJIEHTHBIX CBsi3el. PaccMoTpeHnue cxem me-
PEeKpBIBaHMS aTOMHBIX OpOUTaseil mpu oOpa3oBaHUM CBA3EH B MojeKyaax. I népuauzanus BoJHO-
BbIX (QyHKIMA. OCHOBHBIE MOJOXKEHHUS MeTO1a MOJIeKYIsipHbIX opOuTaneir (MO JIKAO). Meton
['unnecnu. O61IMe CBeICHNS 0 KOMIUIEKCHBIX COSIMHEHUSX, UX CTpOeHHEe. MexXMOoNeKynsapHas U
BHYTPHUMOJIEKYJISIpHAs. BOJOPOIHAsA CBsA3b. VIOHHAs CBA3b KAK MPEACIbHBINA CiIydail KOBAJICHTHOM
cBsa3u. OO11Me TpeICTaBIeHNs O MEKMOJIEKYIISIPHOM B3aUMOJIEHCTBUH: OPUEHTAI[MOHHOE, MHTYK-
LIMOHHOE, TUCIIEPCUOHHOE B3aUMOAECUCTBHS.

1.5. IToHsiTHE O XUMUYECKOW TEPMOITUHAMHUKE.
TepmoauHaMudeckne QyHKIMHM COCTOSIHUA (XapakTepucTuieckue GyHKIMN). BHyTpeHHss sHep-
TUS ¥ SHTAJIBINSA, UX QU3NYECKUI CMBICT. TepMOXHUMUS U TEPMOXUMHUYECKHE YPaBHEHUSI. 3aKOH
I'ecca u cneactBus u3 Hero. [TonsaTue 06 sHTpONUM, A0COTIOTHAS SHTPONHS U CTPOEHHE BELLIECTBA.
M3MeHeHre SHTPONMHU B Pa3IMYHbIX IpoLeccax.

1.6. IToHsiTHE O XUMUUYECKON KHHETHKE. XMUMUUYECKOE PaBHOBECHE.
OnHocTauitHBIE W CIOXKHBIE peaKIuu. 3aKOH JeHCTBYIOMUX Macc. KoHCTaHTa CKOpPOCTH peak-
uu. MoJeKkyJIIpHOCTb M MOPSAJOK PEaKLUU. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPATYPHI;
DHTAJIBIINS AKTUBALMU. | OMOT€HHBIN ¥ F€TEPOT€HHBIN KaTaaus.

HctnnHoE 1 Kaxyieecs paBHoBecHs. KoHcTaHTa XuMudeckoro paBHosecus. CMmelieHne
XUMHYECKOT0 paBHOBecus, npuHuui Jle-Illarense — bpayHa.

Oneprust ' n60ca, ee cBs3b ¢ sHTponHe U sHTaNbnNe. Puzndeckuit cMpica sHepruu [ uo-
0ca. DHTPONUITHBIN 1 SHTANBIUHHBIN (hakTopkl Tporiecca. Csizb AG’; ¢ KOHCTaHTOH paBHOBECHSI.

1.7. PacTtBOpBl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, conpoBosk1arole 00pa3oBaHue KUAKUX UCTUHHBIX PACTBOPOB HEJIEKTPOIH-
TOB U AJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLIMMPOBAHHBIE NIEKTPOIUTHL. CTENEHb TUCCO-
nuaiuu. Koncranra quccounanuu. PaBHOBecHe B cUCTEME, COCTOSIILENH M3 HACBILIEHHOIO pac-
TBOpPa MaJIOPaCTBOPUMOTO JIEKTPOJIUTA U €0 KpUcTauioB. PaBHOBecHe B pacTBOpax KOMILIEKC-
HBIX coeiMHeHU. PaBHOBecue nucconnanuy BoJIbl, HOHHOE MPOU3BEIEHUE BOJBI U €r0 3aBUCH-
MOCTBb OT TeMriepatypsl. llkana pH. I'maponus coneil.
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Pazoen 2. Heopranudeckas Xumust

2.1. Xumus S-anemMeHToB. 2.2. XuMusl P- 3JIEMEHTOB.

Bonopon-nepBsiii 2JIEMEHT IEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE II0JIOXKCHHE.
OnemenTsl 1-2 u 13—18 rpynn nepuoandeckoi CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHHH DJICK-
TPOHHBIX KOH(PUTypalui, BETUYUH PATUYCOB, SJIEKTPOOTPULATEIILHOCTH U SHEPTUU HOHU3ALUU
aToMoB. TUNMYHbBIE CTENIEHU OKUCICHUS. XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMED-
HOCTH B CTPOCHHMH U CBOMCTBAaX OCHOBHBIX THUIIOB COCIUHEHUM, UX nonydeHue. [Ipupoansie co-
€IMHEHUs, TOJIyYeHUE U IPUMEHEHHUE.

2.3. Xumus d-snementos. 2.4. Xumust f- aieMeHTOB.

OnemeHThl 3—12 rpynn nepuoauyecKo cucTeMbl. 3aKOHOMEPHOCTH B U3MEHEHHUH DJICK-
TPOHHBIX KOH(QUTYpAIMid, BETUYUH PAJAUYCOB, YHEPTUU HOHU3AIMU, XAPAKTEPHBIX CTEMEHEH
OKHCJIEHUs1, KOOPANHAIIMOHHBIX YKcesl aTOMOB. [IpupoiHble coeAMHEHNs, TOIyYEHUE U COITOCTaB-
JeHue PU3NISCKUX U XUMUIECKIX CBOMCTB MPOCTHIX BemlecTB. CTPOCHHE U CBOWCTBA OCHOBHBIX
TUMOB coeauuenuit. OcobennoctH f- aemMeHToB.

4 O0beM yueOHOH THCHHMIIINHBI

Beero Cemectp
Buj yueoHoii pa6oTnl 1 2
3E Axkan. 4. | 3E | Axan. 4. 3E Axkan. 4.
OO6miast Tpy10€MKOCTh AUCLUILIAHEI 12 432 7 252 5 180
KonraktHas padora — ayaurop- 5,33 192 3,11 112 222 80
Hble 3aHSATHS:
Jlexuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I13) 0,89 32 0,89 32 - -
JlaGopaTopHbie paboTsr (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTeqbHasi padora 4,66 167,8 2,89 104 1,77 63,8
KoHTtakTHas camocTosiTeIbHas pa- i i i
oota 4,66 2,89 1,77
CamocrosiTeIbHOE U3yUYEHUE pa3- 167.8 104 63.8
JICJIOB TUCHUATITAHBI
Buabl kouTpoJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabota — mpomexy- 0.8 0.4 0.4
TOYHAS aTTECTAIIAs 2 1 1
[ToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
KypcoBas paGora 0,01 0,2 - - 0,01 0,2
KonTaktHas pabota — mpomexy- 0,01 0.2 ) ) 0,01 0.2
TOYHAs aTTeCTaIus
Bua uTOoroBoro KOHTpoJIA: IK3aMeH 3k3amen, KP
Cemect
Bup yueOHoii padoThl Beero 1 i 2
3E Actp. 4. 3E Actp.u. | 3E | Actp. u.
OO1mas Tpy10eMKOCTh AUCIUTUTHHBI 12 324 7 189 5 135
KonraktHas paGora- ayaurop- 5,33 144 311 84 222 60
Hbl€ 3aHATHS:
Jlexmun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,89 24 0,89 24 - -
JlabopaTtopHsie padoTs (JIP) 2,66 96 1,33 36 1,33 36
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CamocrosiTebHas padora 4,66 125,85 2,89 78 1,77 | 47,85
KonTakTHas  caMOCTOsTEIbHAs i i )
EZ?J(?TOHTGJ‘IBHOC W3YyYCHHE pa3- 4,66 289 L7

JIEJIOB JUCLUILIMHBI 125,85 8 47,85
Buabl KoHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KonraktHas pabota — mpomexy-

TOYHAsI ATTCCTALIHS 2 06 1 0.3 1 0.3
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
KypcoBas padora 0,01 0,15 - - 0,01 0,15
KonrakrHas pabota — mpomexy-

TOYHAsI ATTCCTALIHS 0,01 0.15 ] 001 0.15
Bua uTOroBoro KOHTpoJIA: IK3aAMEH ’k3amen, KP

AHHOTaNuUA padoyeil NPOrpaMMbl IUCHUNIMHBI
«Oprannyeckasi XUMHSD

1 Ileanb AMCHUNJMHBI — IPUOOPETCHNE CTYACHTAMU 3HAHUN O CTPOCHUU OPTaHUYCCKUX
COCIMHEHUI, OCHOBHBIX XUMHUYECKHX CBOMCTBAX PA3JIMYHBIX KJIACCOB OPraHMYCCKUX COCTUHEHUI
¥ METOJ[aX WX MOJYYCHHUS, KaK MPOMBIIIUICHHBIX, TaK U JTJAOOPATOPHBIX.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4aIOIIMIACH 10JI2KeH:

Obnadame CleAyIOIMMU KOMITETCHIMSAMHI U MHIUKaTopamu ux poctmwkenns: OITK-1.2;
OIIK-1.6; OIIK-1.10.

Buame:

— TEOPETUYECKUE OCHOBBI CTPOCHHUS U CBOMCTB Pa3JIMUHBIX KJIACCOB OPraHMUYCCKHUX COCTHHE-

HH;

— CMOCOOBI MOMYYEHHsI U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMUYECKUX COCIHMHE-
HUIL,

— OCHOBHBIE MEXaHU3MBbI IIPOTEKAHUsI OPraHUUECKUX PEaKIHii;

Ymemo:

— MPUMEHATh TEOPETUYECKUE 3HAHUS JUIS CHHTE3a OPraHMYECKUX COCAMHEHWM Pa3IUYHBIX
KJIaCCOB;

— aHAJIM3UPOBATh U NPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHNYECKUX COCIMHEHNN;
— COCTaBJISITh CXEMbI CHHTE3a OPraHNYeCKUX COCJMHEHNH, 3aJaHHOTO CTPOSHHS;
Braoemnw:
— OCHOBAMH HOMEHKJIATYphI U KJIacCU(PUKAIIMK OPraHUYECKUX COEINHEHN],
— OCHOBHBIMHU T€OPETUUECKUMHU ITPEACTABICHUSAMH B OPIraHUYECKON XHUMUH;
— HaBbIKaMH 00OCHOBAHUS PALlMOHAIIBHBIX CIIOCOOOB MOJTyYEHUS] OPraHMYECKHX BEILIECTB.
3 Kpartkoe conep:kanue JMCIHHUIITHHBI
Pazoen 1. Teopus xumuueckoeo cmpoenus u HacviyeHHble yene6000poost (YB).
1.1. ITpupona XuMHUECKOH CBSI3U
[Ipupona xoBanentHoil cBa3u. dopmyinsl JIstonca. opmanbHslii 3apsa. Teopus rudbpuam-
3anuu AO. Teopus OTTaJIKMBaHUS 3JEKTPOHHBIX Map BajieHTHOI oOonouku (OSIIBO) u popma
MoJIeKyJl. ATOMHO-OpOUTanbHbIe MOAeTU. DPdeKTsl B oprannyeckoil xumun. [lonstue o mexa-
HU3ME XUMHUYECKOH peakuuu. [IpomekyTouHble COEAUHEHUS U YAaCTULIBI OPraHMYECKUX PEAKIIUM.
1.2 Ankanbl
['omonoruueckuii psa. Mzomepus. Homenknatypa. Crioco6s! nomydenus. [IpoctpancTBen-
HO€ U 2JIEKTpOHHOE cTpoeHue. dusnueckue cBoiicTBa. OOmIas XapaKTepUCTUKa PEaKIMOHHOMN
cnocobnoctu. [Toctynar XaMMoHAA..
1.3 Crepeounzomepus

48



Tunsl cTepeon30MepoB: KOHPOPMEPHI, FTEOMETPHUECKHUE U30MEPHI, SHAHTHOMEphL. OnTHue-
CKasi u30Mepus. XUpaabHOCTh. DHAHTHOMEPHI. Paremuueckas cmech. CriocoObI TPOCTPaHCTBEH-
HOT'O U300paKCHHSI ONITUYECKUX N30MepoB. OTHOCHUTENbHAs U a0CotoTHAs KOHpUryparnuu. [Ipo-
exnuu @umepa. D,L-Homenknarypa. R,S-Homenknarypa. [lonsitie 06 onTH4YeCKON aKTHBHOCTH
COCIMHEHUH C IByMs aCUMMETPUUECKUMU IIEHTPaMHU.

1.4 1{uxnoaakaHbl

['omonornyeckuit psn. M3omepus. Homenknarypa. CriocoOsl mosrydenus. Kondopmaruu.
Tunbl HanpspKEeHUH B IUKIIax. OU3MYECKre CBOMCTBA. Peakiinu [UKI0aJIKaHOB.

Pa3zoen 2. Henacviwennvle y2ne6000poobi.

2.1. AnkeHbl

['omonornueckuit psin. Mzomepus. Homenknarypa. Crioco6sr momyuenus. [IpoctpancTBeH-
Hoe cTpoeHue. Pu3nyeckne CBOMCTBA. Peakiiuu aJIkeHOB.

2.2 Anxunsl

['omonornueckuit psia. Mzomepus. Homenknarypa. Crioco6sr momyuenusi. [lpoctpancTBeH-
HOE U DJIEKTPOHHOE cTpoeHue. du3nveckue cBoMcTBa. Peakiuy ankuHoB.

2.3. AnkagueHsl U MOJUEHBI

[TonsiTve 0 MEPUIMKINYECKUX peakiusax. ['omonoruueckuii psaa. Knaccudukanus. Mzome-
pusi. Homenknatypa. Cnoco0s! noinydenus. Peakuuu 1,3-ankaauenos. [lonsatue o nepuuukinye-
ckux peakuusx. Luxnonpucoeaunenue.. OcobeHHOCTH peakuuit Junsca-Anpaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1 Teopuu apoMaTHYHOCTH.

CoBpeMeHHbIE TPEJCTABICHUS O CTPOEHUM OeH30J1a. ApoMaTHYECKHUIl XapakTep OeH30i1a.
Oueprus conpspkeHus. O0IIe KpUTEPUH apOMaTUYHOCTH.

3.2 Coenunenus 0€H30JBHOTO psiia

Uzomepus. Homenknatypa. CrnocoObl monyueHusi. [IpocTpaHCTBEHHOE U DIEKTPOHHOE
crpoenue. Ousndeckue cBoiicTBa. O0IIast XapaKTepUCTUKA PEAKITMOHHON CITOCOOHOCTH.

Pa3zoen 4. I'anoeenonpouszsoounvie. Cnupmsi, ghenonvl, npocmsie d¢pupbi.

4.1 I'anoreHONpoOU3BOIHBIE

Knaccudukanus. Homenknarypa.

Anxwi- n anmuranoreHuisl. U3omepusi. Homenknarypa. Crioco6s! nonydenus. [Ipoctpan-
CTBEHHOE U JIEKTPOHHOE CTpoeHne. PU3NUECKUE CBOMCTBA.

Peakiuyn Hyk1€o(UIBHOTO 3aMeIIeHHs U OTUIETIeHNs. BUMOeKynspHbIi MeXaHU3M HYK-
Je0pHUIBHOTO 3amenieHus (SN2).

MoHoMoeKyIApHBII MEXaHW3M HYKJIeo(UIbHOTO 3amelleHus. Peakiuu otmienienus. [3-
OnumunupoBanue. Mexanusmsl E1 u E2. ApomaTtuueckue ranoreHonpou3BogHbele. MexaHusMm 3a-
MeEILEHHs raJloreHa B aKTHBUPOBAaHHBIX rajioreHapeHax (Sn2 apom). HeakTuBupoBaHHbIe rajore-
HOTIPOU3BO/IHBIE APOMATUYECKUX YTIIEBOIOPOAOB; aPUHOBBIN MEXaHU3M 3aMEIICHHS rajorexa.

4.2 DneMeHTOpPraHn4ecKue COEAMHEHHUS.

XapakTepucTuKa CBsI3el yriaepoa-3JeMEHT B 3aBUCUMOCTH OT MOJIOXKEHHs 3yieMeHTa B [le-
pHOIMYECKON CcHCTEME 3JIEMEHTOB. MeTamoprannueckue coennHenus. Homenknarypa. Cro-
coOBbI MOJIy4eHUS JUTUN- U MarHUiloprannyeckux coennHeHuil. Peakius ['punbsipa, MexaHU3M.
Crpoenue peaktuBoB ['punbspa. X peakuuu ¢ COEAMHEHNUAMH, COACPKAIIUMU aKTUBHBIA aTOM
BOJIOPOJIa: KUCIOTaMH, CIIUPTaMH, aMUHAMH.

4.3 CrupTsl.

Opnoatomuble cnupthl. Knaccupukanus u HomeHnkiatypa. CrnocoObl moiydenus. IIpo-
CTPAHCTBEHHOE U JIEKTPOHHOE CTpOeHUe. XMMHUECKHE CBONCTBA.

4.4 denonbl

Knaccuduxanus u Homenknarypa. CrnocoObl nonydenusi. dusnueckue cpoiictsa. [Ipo-
CTPAaHCTBEHHOE U AIEKTPOHHOE CTPOEHHE. XUMHYECKHE CBOMCTBA

4.5 TIpoctbie 3¢pups
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Knaccudukanus u Homenkiarypa. Croco0sl nonydenus. dusundeckue cpoiictsa. IIpo-
CTPAHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMHUECKHE CBOMCTBA.

4.6 DriokcucoeIMHEHUs

N3omepus. Homenknatypa. CriocoObl monyuenus. @usznueckue cBoicta. [IpocTpancTBeH-
HOE€ U 3JIEKTPOHHOE CTPOECHUE ITUIECHOKCHAA. XHUMUYECKUE CBOMCTBA. MEXaHU3Mbl pEaKUUld U
HaIlpaBJICHUE PaCKPBITUs KoJbla. [ [puMeHeHne B IPOMBIIIIIEHHOM OpraHU4eCKOM CHHTE3E.

Pazoen 5. Anvoecuowt, kemounwi. Kapbonosvie kuciomsi u ux npou38ooHule.

5.1. Anbierupl U KETOHBI

Knaccudukamus u Homenkiarypa. Crioco0s! monyuenus. @uznueckue cBoicTBa. [Ipoctpan-
CTBEHHOE U DJIEKTPOHHOE CTpoeHHE. XMMUYECKHE CBOUCTBA.

5.2 OmHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

Krnaccuduxkanus nu Homenkinarypa. CriocoOsl monydenus. [IpocTpaHCTBEHHOE U 3IEKTPOH-
Hoe cTpoeHue. duznyeckue cBoMcTBa. XMMHUYECKUE CBOMCTBA.

5.3 OyHKIUOHALHBIC MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT: TaJIOTCHAHTUAPUIBI (AIHIITaIO-
TeHH/IbI ), aHTUAPUJIBI, CTIOKHBIC IPUPBI, AMUbI, HUTPUIIBL.

Crioco6w1 momy4enusi. OcoOEHHOCTH MTPOCTPAHCTBEHHOTO M 3JICKTPOHHOTO CTPOSHUS. Baxk-
Helmume cBoiicTBa. Peakiuu N- u O-anunnpoBaHus. UX MeXaHU3Mbl. KeTeHbI U TUKETEHBI.

5.4 MHOroocHOBHbIE KAPOOHOBBIE KUCIIOTHI.

JlukapOOHOBBIE KUCIOTHI JKUPHOTO U apoMaTudeckoro psija. Homenknarypa. Crnoco6sl mo-
nydenus. PuU3nyecKue U XuMUUYeCKrue cBoiicTBa. MaiioHoBEIH 2¢up. [Tonyuenne. Ctpoenune, CH-
KucnotHocts. Peakinu koHIeHCAIIMY MAJIOHOBOTO 3(Upa U MATOHOBOM KHCIIOTHI C aJlbJIETHAAMHU.

5.5 3amemniéHHble KAPOOHOBBIX KUCIIOT.

["anoreno3amemniennbie KuciaoTel. Knaccuduxamnus u HomeHkaarypa. CrocoObl MOTydeHUs
O~ U B-rayloreH03aMeNIeHHBIX KHCIOT. XUMUYECKHE CBOMCTBA. [ MAPOKCHKHUCIOTHI: Kiaccupuka-
s 1 HoMeHknatypa. CrocoObl monydenus. OcoOOEHHOCTH CBOMCTB O, 3-, Y-TUAPOKCUKHUCIIOT.
JlakTonbl. AMuHOKHCTOTHL. CriocoOsl nmonyuenus. Ctpoenue. Baxueiimue puandeckue U XuMu-
YECKHE CBOWCTBA.

Paszoen 6. A3omcooepoicawue u cemepoyuriuyecKkue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccudukanus u Homenknarypa. Criocoosl nonydenus. [IpocTpaHCTBEHHOE U DIEKTPOH-
HOE CTpoeHHe. XUMHYecKue cBoiicTBa. TayTomMepus MEpPBUYHBIX U BTOPUYHBIX anudaTude-
CKUX HUTPOCOEAUHEHUM. Peakuu.

6.2. AMuHBI

Knaccuduxarys u HomeHnknatypa. Crioco0s! nonydenus. @u3ndeckue cBoiicTBa. XuMuye-
CKHE CBOMCTBA.

6.3 A3a- U IMa3socoeTUHEHUI

[TomydyeHnue nMa30COeTMHEHUI peakIneil TMa30TUPOBAHUS: YCIOBUSI TIPOBEACHUS PEaAKIIUU
Y MEXaHU3M; Pa3JIM4Msl B yCTOMYMBOCTU HACBIIIEHHBIX M apOMaTHYECKUX THA30COeAMHEHN. Du-
3u4eckre cBocTBa. [IpocTpaHCTBEHHOE U DJIEKTPOHHOE CTPOCHUE apOMATHUYECKUX JTHA30COE U~
HEHUU B 3aBUCUMOCTH OT pH cpeasbl, TayToMepHbIe NpeBpamieHus. XUMMUYECKHe CBOMCTBA. A30-
coueranue. [lonyyenne u npuMeHenue azacoequHeHnii. CHHTE3.
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4 O0bem yueOHOM TUCUUILIUHBI.

Cemectp
Bcero
B yueGHOM paboThI 2 ceMecTp 3 cemecTp
3E Axan. 3E Axan 3E Axan.
q, . 4. q,
O061ast TpyA0EMKOCTh AUCHUTIIMHBI 9 324 3 108 6 216
KonTakTHas padoTa — ay1uTOpPHbIE 311 112 133 48 178 64
3aHATHA:
Jlexiun 1,33 48 0,44 16 0,89 32
[Tpaktaeckue 3anrstus (I13) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTesibHas padoTa 4,89 176 1,67 60 3,22 116
KoHTakTHas camocTosTenbHas pabota 0,4 0,4 -
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 4,89 175.6 1,67 59,6 3,22 116
JUCIHATIINHBI
Buabl koHTpOJIA:
Buo konmpona uz Y11
IK3aMeH 1 36 - - 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS
0,4 - 0,4
aTTecTanus 1 - 1
[TonroTroBKa K SK3aMeHY. 35,6 - 35,6
3auér ¢
Buja uTOroBoro KOHTpOJIs: . 9K3aMeH
OLIEHK O
Beero 2 ceMeCT?)eMeCTg ceMecTp
Bun yuebnoit paboTbl
3E Actp. 3F Actp. 3E Act
q, q, p. 4.
OO611ast TpPyA0EMKOCTh TUCIUTUTMHBI 9 243 3 81 6 162
KonTakTHasi padoTa — ay1uTOpHbIE 311 84 1.33 36 178 48
3aHATHS:
Jlexunu 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JIaGoparopusbie pabotsl (JIP) - - - - - -
CamocrosiTesibHas padora 4,89 132 1,67 45 3,22 87
KonTakTHas camocrositensHas paboTa 0,3 0,3 -
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 4,89 131,7 1,67 44,7 3,22 87
JIACIIUILTUHBI
Buabl koHTpOJIS:
Buo konmpons uz Y11
IK3aMeH 1 27 - - 1 27
KonTaktHas paboTa — MPOMEKYTOTHAS
0,3 - 0,3
aTTecTalnms 1 - 1
[ToaroroBka K dK3aMeHy. 26,7 - 26,7
3auér ¢
Bupa uToroBoro KOHTpoJIs: . JK3aMeH
OLIEHKO¥




AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«AHAJINTHYECKAS XUMMSI»
1 Heab AMCUMIUIMHBI — TpHOOpeTeHHE OOyYaroUMMUCA 3HAHUM M KOMIIETECHIIMH,
HEOOXOUMBIX JIJISl peLICHHs] KOHKPETHBIX 3a]1a4 XMMHUYECKOTO aHalln3a.

2 B pe3yabTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH
Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

OIIK-5.1; OIIK-5.4; OIIK-5.6

3namo:
e OCHOBHBIC MOHATUA, TEPMHUHBI, METOAbl U NPUEMbl KAaUYECTBEHHOIO U KOJIMYECTBEHHOI'O
XUMUYECKOI'O aHAJIN3a;
e TEOPETUYECCKUE OCHOBBI (DU3MKO-XUMUIECKIX METOIOB aHATN3a;
e TPUHIUIBI PAOOTHI OCHOBHBIX MPUOOPOB, UCHOJIB3YEMBIX JIJISl IPOBEACHHS KAUeCTBEHHOTO
Y KOJINYECTBEHHOI'0 aHAJIN34;
Ymems:
e MPUMEHSTH NPHOOPETEHHBIC MPAKTUICCKUEC HABBIKK B MTPO()ECCHOHATILHOM NEATETHHOCTH
JUISl pEeLLIEHUs KOHKPETHBIX aHAIMTHYECKUX 3a/1a4;
e TPOBOJUTH OOOCHOBAHHBIA BHIOOP METOAA aHANIM3a C YY4ETOM Iesiell U 0COOEHHOCTEH
JIAHHOM MPAKTUYECKOM 3aa4u;
e IPOBOJUTH PACUETHl HA OCHOBE NMPOBEICHHBIX HUCCIIEI0BaHUT;
e TPOBOJUTH METPOJOTHYECKYIO OLEHKY pPE3yIbTaTOB KOJIMYECTBEHHOIO XHUMHUYECKOIO
aHams3a
Braoemo:
e OCHOBAMHM METPOJIOTMYECKON OLIEHKH PE3YJIbTaTOB KOJIMYECTBEHHOIO XHMHUYECKOTO
aHaNIn3a;
e [IpUEMaMHU HUHTEPHPETAUUHU PE3YIbTATOB aHAIN3Aa HA OCHOBE KBAJIUMETPUUYECKUX OI[CHOK;
e METOAOJOTHEH XMMHUYECKUX U (U3HKO-XUMHUYECKHX METOJOB aHaiu3a, MIHPOKO
HCIOJI3YEMBIX B COBPEMEHHOM aHAJTUTUYECKON IPAKTHKE

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pasoen 1. inentudukanys HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHAIUTHYECKYIO XUMHUIO.

AHanuTHuecKas XMMHUS KAaK OCHOBAa METOJIOB H3Y4YEHMsI M KOHTPOJII XMMHYECKOIO COCTaBa
BEIIECTB B MaTepHaIbHOM IPOU3BOJICTBE, HAYYHBIX HCCIIEJOBAHUSAX, B KOHTpOJE OOBEKTOB
OKpyKaromiel cpensl. Buapl aHanuza. DIeMEHTHBIA, MOJEKYISApHBIN, (a30BbIl U M30TOMHBIN
aHanu3. KonnuecTBeHHBIM M KAaY€CTBEHHBIM aHAIN3 OPTaHMYECKUX U HEOPTaHWYECKUX BELIECTB.
Xummuueckue, (U3MKO-XMMHUYECKHE METOJbl aHalii3a, WX B3aMMOCBS3b, COOTHOLICHHE U
IpUMEHEHHE. AHAJIWTUYECKUI CHUTHal KaKk HOCHUTENb KAueCTBEHHOM M KOJMYECTBEHHOM
uHpopmanuu o6 oobekTe aHanu3a. [loctaHoBKa aHATUTUYECKON 3aaul. AJITOPUTM MTPOBEIACHUS
aHaimza: orbop cpenHei npoObl, TOJArOTOBKAa MpoOBl K aHauu3y, W3MEpEeHue
AQHAINTUYECKOTO0 CHUTHAJIa U €ro METPOJIOrMYecKas OLEHKA, PACUET PE3yNIbTaTOB aHAJIN3a U UX
uHTepnperanys.  [Ipumepsl pemieHus 3a7ad4  aHATUTUYECKOTO KOHTPOJII B XMMHYECKOU
TEXHOJIOTUH, B aHAJIN3e 00BEKTOB OKpY’Karollen cpeasl u Ap. [IoHATHS 0 COBpEeMEHHBIX METOJax
AIIEMEHTHOTO aHaju3a: aTOMHO-DMHCCHOHHBIM aHaiu3, aTOMHO-a0COpPOIIMOHHBIN aHamu3,
PEHTIeHO(ITYOPECLEHTHBIHN aHAIN3.

1.2 Cnenuduka 3a1a4 aHATUTHYECKON XUMUH.

OcHOBHBIE TepMHUHBI aHamUTH4Yeckod xumuu. OOHapyxkenue. Omnpenenenue. AHaIu3.
AHaJIUTHYECKHEe XMMHUYECKHE PEeaKkIMu KaK OCHOBa XMMHYECKOro aHanu3a. KadecTBeHHbIE U
KOJINYECTBEHHBIE aHAJMTUYECKHE XUMHUUYECKue peakuuu. TpeOoBaHMs, MpeabsBIsieMble K HUM.
Crneunduka aHaTUTHUECKUX PpEaKIMM, MCHOJb3YeMbIX B aHaiuu3e. AHanuTudeckas gopma U
AQHAJTUTUYECKUE  TPHU3HAKH. AHAJIUTHUECKHE pEaKIUM W  aHAJUTH4YeCKHe 3P (EeKTHI
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XapakTepuCTUKU  QHAIMTHYECKUX  PEaKIIMil: YYBCTBUTEIBHOCTb,  HM30MPATEIbHOCTD
(cemekTHUBHOCTH). ['pynmoBbie, 00mIye, YacTHBIC, XapaKTepHbIE M CHEIU(DUUESCKUE PEaKIUU.
[TyTu noBeIIeHUS N30MPATETFHOCTH U YYBCTBUTEIBHOCTH aHAIMTHUECKUX PEAKLIUH.

1.3 XuMHueckre paBHOBECHS B TOMOT'€HHBIX U T€TEPOTr€HHBIX CUCTEMAaX, IPUMEHSIEMbIX
B AHAJIMTUYECKON XUMUMU.

OcHOBHbIE THUIBI pEAKLUUN, MPUMEHSIEMbIX B aHAJIUTHYECKONM XUMHH (OCaXKICHUS,
KHACJIIOTHOOCHOBHBIE, KOMIUIEKCOOOpa30BaHMs, OKUCICHHI-BOCCTaHOBIIEH! ). COCTOSTHIE NOHOB
3JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHS  AHAJIUTUYECKUX  pPEAKLUM:
TEPMOJMHAMHYECKHUE, KOHILIEHTPAllMOHHBIE, YyCIIOBHbIE. (DaKTOPBI, BIMAIOLIME HA XUMHUYECKOE
paBHOBecHe (KOMILJIEKCOOOpa3oBaHue, 00pa30BaHNUE MaIOPACTBOPUMBIX COSAMHEHUN, U3MEHEHHE
CTENIEHU OKHCIICHUSl ONPENENIIEMOr0 HOHA, BIMSHHE IPUPOJbI PACTBOPUTENS,, HOHHOM CHUIIBI,
TEMIIEPATYphl, COCTaBa PacCTBOPA).

PaBHOBecuss B QHAIMTUYECKM BaXKHBIX MPOTOIMTUYECKUX cucTeMax. KoHcTaHTBbI
KHCJIOTHOCTH U OCHOBHOCTHU. YpaBHEHUSI MaTepualibHOro Oananca. Beruncienue pH pactBopos
KHACJIOT M OCHOBAaHHWH Pa3iM4YHON CHIIBI, CMECEH KHCIOT M OCHOBaHWH. BydepHble pacTBOpHI,
UCIIONIb3YEMble B XMMHUYECKOM aHalM3e: MX COCTaB, cBoiicTBa (OydepHas eMKOCTh, 00IacTh
O0ydepupoBanus), pacuer pH, npuMeHeHHE B aHATUTHYECKON XUMUH.

AHanuTHYeCKWe  peakUMH  KOMIUIEKCOOOpa3oBaHUS,  OCAKICHUS,  OKUCJICHHS-
BOCCTaHOBJEHMsI. OO1Me, CTYIEHYaTble U YCIOBHbIE KOHCTAHTHI YCTOMYMBOCTU KOMILJIEKCHBIX
coenuHeHuil. lcmnonp3oBaHue peaklMii KOMILIEKCOOOpa30BaHHUS B AHAIUTUUYECKOH XMMUU
(oOHapykeHHE W KOJIMYECTBEHHOE ONpenesieHue, MackupoBaHue). Vcmonp3oBaHue peakiiui
OCaXJICHUSI B aHAIMTUYECKUX Lieisix. KoHCTaHTa paBHOBECHS peaKUil OCaXKIC€HUSI-PACTBOPEHUS;
(akTopbl, BIUAIOLIME HA PACTBOPUMOCTh OCAJKOB. PacueT ycioBui OCaKJEHUS U PacTBOPEHUS
ocankoB. OKHCIHUTEIBbHO-BOCCTAHOBUTENIbHBIE paBHOBecHs. CTaHIapTHBIA U pealbHbIN
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE TIOTEHIIUAIIBI.

Xumudeckue u pU3nKo-XxUMU4eckue crnocoosl onpenenenus pH pactBopos. PaBHoBecus
AHAINTUYECKUX PEaKLM KOMIUIEKcooOpa3oBaHus U ynpasieHue UMU. DaKTOPbI, BIUSIOLIUE HA
HaIlpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. KoHcTaHTa paBHOBecus U ee
XUMHUKO-aHAJTUTHYECKOE 3HaueHne. PacueT k03 (HUIIMEHTOB MOOOYHBIX PEaKIIHi.

1.4. KauecTBeHHBIE W KOJUYECTBCHHBIC AHATUTUYECKHE PEAKIMU C OPraHuYeCKUMHU
AHAINTUYECKUMU peareHTaMy B aHAJIN3€ HEOPraHMYECKHUX BEIIECTB.

Opranunueckue ananutudeckue peareHThl (OP). Knaccudukanus OP mo tumy peakiuii ¢
HeoprannyeckuMu uoHamu. KommuiekcoobOpasyromue OP u  crpoeHne uX  MOJEKYI:
GyHKIIMOHATBHO-aHANMUTHYECKAs M aHAaJTUTHKO-aKTHBHas  rpynmnbl.  OcoOeHHOCTH U
npeumyiiecTBa ucnoyibzoBanus OP, obmactu npumeHeHus. J{OMOJHUTETBHO: TEOpUsl TEUCTBUS
KomIuiekcooopaszyronmx OP, yder nonnoro cocrossuuss OP u mertaymna. I'unoresa ananoruit u
IpakTHYecKHe BbIBOABI M3 Hee. [Ipupoma xumudeckoi cBs3u B komuiekcax OP ¢ noHamu
METaJUIOB M €€ MpOsBICHHE B IIBETHOCTH KoMIulekcoB. Peakmuu OP ¢ xpomodopHbIMU
aneMeHTaMu. VIHTEeHCUBHOCTh OKPAcKH aHAJIUTHYECKUX (OPM M MHTEHCHBHOCTH IOTJIOILEHUS.
Vcnonb30BaHue peakiyii OpraHn4eckux peareHToB B (pOTOMETPUYECKOM aHAJIH3E.

Pa3zoen 2. KonuuecTBeHHBI XUMUYECKUN aHATTU3

2.1. ITpuHIMIBI ¥ 33241 KOJIMYECTBEHHOT'O aHAIIH3A.

Krnaccudukanus MeTonoB KOJIMYECTBEHHOro aHainu3a. TpeOoBaHMsI, MpEAbABIsSEMbIE K
XUMHYECKUM pEaKLUsM B KOJIMYECTBEHHOM aHalIM3€. JTalbl KOJIMYECTBEHHOIO ONPEIEIICHUS.
XapakTepucTuka pe3yibTaTOB KOJWYECTBEHHOIO XHMMHUYeckoro aHamuza. OmnpeneneHue
COJIepKaHus BEIIECTBA B pacTBOpE, pacueTHble popMyibl. CriocoObl MpecTaBIeHUs pe3yIbTaToB
aHanuza. TecTbl Ha BBIBIEHHE CHUCTEMAaTHUYECKUX IIOTPENIHOCTEl B pe3ynbTarax
KOJINYECTBEHHOT'0 XUMHUYECKOro aHaiu3a. [Ipo6ooTdop u npoOomnoaroToBka.

2.2. TutpumeTpudecKkuil aHan3. THUIIBI peaknii, UCIIOJIb3yEMBbIX B THTPUMETPHH.
TpeGoBanusi, MpeAbABISIEMbIC K HUM.

[punuun tutpumerpun. TutpoBanue u ero 3tamsl. ['papuueckoe nzoOpakeHue npoiecca
TUTPOBAHUS — KPUBbIE TUTpPOBaHUS, WX BHUAbl. CKayoK HAa KPUBOM TUTPOBAHUSA, TOUYKA
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skBuBasieHTHOCTU (T.D.) n koHeuHass Touka tutpoBaHus (K.T.T.). IlepBuuHble U BTOpUYHBIE
cTanaapThl. [IpuemMbl TATPUMETPUUECKOTO aHAIN3a: MPAMOE U 00paTHOE TUTPOBAHKE, KOCBEHHbIE
MeToAbl. THUMBl peakiuii, HUCIONb3YyeMbIX B THUTPUMETPHUECKOM aHalu3e; TpeOoBaHMS,
MPEABSBISIEMBIE K HUM.

JlononHUTENbHO: MHCTPYMEHTalbHbIE MeToAbl uHAuKanuu T3J. IloreHumomerpuueckoe
tutpoBanue. Meroa ['pana. [Ipyrue criocoObl ycTaHOBJICHHSI KOHEYHOW TOUYKH TUTPOBAHUS.

2.3. Peakuuu HeWTpanu3aluy B KOJMUYECTBEHHOM XUMHYECKOM aHAJIN3E.

Metonbl  KMCIOTHO-OCHOBHOIO  TUTpoBaHUsA. CyIIHOCTP METOAA KHCIOTHO-OCHOBHOI'O
TUTpOBaHusA. KpUBbIE KHCIOTHO-OCHOBHOI'O TUTPOBaHUs. PacueT u nocTpoeHne TeOpEeTHUIECKUX
KPUBBIX TUTPOBAHMSI CHJIBHBIX U CIA0BIX OJIHOOCHOBHBIX MPOTONUTOB. DaKTOPHI, BIUSIOUINE HA
BEJIMYMHY CKauyka Ha KPUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUsA. CrocoObl yCTaHOBJICHUS
KOHEYHOUN TOYKU TUTPOBaHMS. KUCIOTHO-OCHOBHBIE MHIMKATOPBI, UHTEPBAI MIEPEX0a OKPACKU
UHAMKaTopa, mokaszarens tuTpoBanus (pT). IlpaBuiio BeIOOpa MHIUKATOpa ISl KOHKPETHOTO
cayyass  TuTpoBaHus.  [IpakThueckoe — NpPUMEHEHHME  peakUMid  KUCIOTHO-OCHOBHOI'O
B3aumoyeiicTBus. [loTeHIMOMETpUYECKOE TUTPOBAHNUE HA OCHOBE pEaKLUii KHUCIOTHO-OCHOBHOIO
B3auMoiecTBusA. THAMKAaTOpHBIE MOTPEUTHOCTH U UX OLICHKA.

2.4. AHaNUTUYECKHE PEaKIMH KOMILIEKCOOOPa30BaHMs U OCAXKICHUS B KOJMYECTBEHHOM
XUMUYECKOM aHaJIU3E.

Vcnonp3oBaHne KOMIUIEKCOOOpA30BaHMA B XMMHUYECKOM aHanm3e. Heopranmueckue u
opraHuyeckue Juranabl. KOMIUIEKCOHBI U MX CBOMCTBA. Y CIIOBHBIE KOHCTaHThl YCTOWYMBOCTHU
KOMIUIEKCOHATOB M MX IPAaKTHUYECKOE HCIMoib3oBaHue. OO0OCHOBaHME BBIOOpA ONTHMAIbHBIX
YCIOBHM  KOMILJIEKCOHOMETPUYECKOr0 TUTpoBaHUs. KpuBble KOMIUIEKCOHOMETPUYECKOIO
TuTpoBaHusA. DakTOpbl, BIUAIOUIME HAa BEJIMYMHY CKauka Ha KPHUBBIX TUTpoBaHUsA. CrocoObl
ycranoBienus T.0. u K.T.T. MeramioxpoMHble HHIUKATOPBI, IPUHIUI UX JeHCTBUSA. BbiOop
MHAMKATOpa JUIsi KOHKPETHOI'O Cilydas TUTPOBaHUSA. AHAIUTHYECKHE BO3MOXKHOCTH METOJa
KOMILIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[pMeHeHne KOMIJIEKCOHOB B AHAJIMTUYECKOW XUMUU
B KQU€CTBE MaCKUPYIOLIUX areHToB. [IpyMeHeHre XUMUYECKUX peaKIMi KOMIIEKCOOOpa30BaHUs
B (OTOMETPUYECKOM aHalu3e, B METO/JE€ KOHAYKTOMETPUYECKOTO TUTpoBaHMs. Peakuuun
OCAXKICHUS B KOJIMYECTBEHHOM XHMHYECKOM aHaiu3e. ['paBUMETpUYECKHl aHalu3.
Teopernueckoe 060CHOBaHUE BBIOOPA ONTHUMANIBHBIX YCIOBUH OCAXKJICHHS KPUCTAIUIMYECKUX U
amoppHbIX  ocaakoB. IIpuMeHeHHEe XUMHYECKMX peakUMid OCaXJIEHUs B  METOoJe
HNOTEHIIMOMETPUYECKOT0 THUTPOBaHUS, B MeToje Typoumumerpuu. OcoOEHHOCTH peakuuit
KOMIUIEKCOOOpa3oBaHus (xenaroodOpa3oBanus) uoHOB MertamioB ¢ OJTA. OcanutenbHoe
TUTPOBAHHUE.

2.5. AHanuTH4YeCKHE pEeaKUUU OKUCJIEHHS-BOCCTAHOBIEHUS B KOJIMYECTBEHHOM
XUMHYECKOM aHAJIN3E.

OKHCINTENbHO-BOCCTAHOBUTEIbHAS PEAKIUS W OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHMan. KOHCTaHTBI paBHOBECHS] OKHMCIMTEIbHO-BOCCTAHOBUTENbHBIX peakiuii. Bribop
TUTPAHTa U ONTUMAJIbHBIX YCJIOBUN TUTpOBaHUA. KpuBblE OKUCIUTEIHHO-BOCCTAHOBUTEIHHOIO
TUTpoBaHusA. DakTOpsl, BIUSAIOIINE HA BEIMYMHY CKayka Ha KpUBOM TUTpoBaHusA. MHamkanms
KOHEYHOM TOYKM THUTPOBAHMUS XMMHMUYECKUMU U  (PU3UKO-XMMHUYECKHMHU  METOJAMHU.
ITepmanranaromeTpusl. XapakTepucTuka METO/a. Ycnosus IIPOBEIEHUS
NepMaHraHATOMETPUUECKUX ornpezeneHuil. Bemectna, ornpezenseMble
NIEPMAHraHATOMETPUUECKUM MeTooM. JlocToMHCTBa M HemocTaTku Meroaa. Momomerpusi.
XapakTepucTuKa METOJ]a, YCIIOBUSI MPOBEACHUS HOJIOMETPUUYECKOTO OINPEENICHUs] BEIIECTB.
JocronncTBa u HepocTaTku Metoa. [IpuMeHeHMe peakiuil OKHCIEHHSI-BOCCTAHOBIIEHUS B
METO/I€ MOTEHIIMOMETPUIECKOT'O TUTPOBAHUSI.

2.6. NonooOMeHHas xpomatorpadus B KOJIMYECTBEHHOM XHUMHUYECKOM aHaIIN3e.

TpeboBanusi, mpeIbsABIsSEMbIE K PEaKIHsIM HOHHOTO 0OMeHa. M30Tepma HOHHOTO 0OMEHa.
Breibop onTUManpHBIX YCIOBM HMOHOOOMEHHOTO pa3jieieHus BemecTB. IIpuMeHeHue
MOHOOOMEHHOM Xpomarorpaduu B aHAIUTUYECKOM XMMHMM OPraHUYECKUX M HEOPraHHMYECKHUX
COEIMHEHUI: pa3/IeJIeHUe, OUUCTKA, KOHIIECHTPUPOBAHUE U T.J.
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Pa3zoen 3. BBeaenne B pu3uKo-xuMU4IecKue (MHCTPYMEHTAILHBIC) METO/IbI aHATH3a

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHON aHATMTHYCCKON XUMHUH.

Knaccupukanus (HuU3NKO-XUMHUYECKUX METOJIOB aHadM3a. AHAIMTUYECKUN CUTHAN Kak
uH(popMaTuBHAs (YHKIMS COCTaBa BELIECTBA M €ro KojuuecTBa. [IpuMepsl aHAIMTUYECKUX
CUTHAJIOB U uX usmepeHuii B OXMA.

3.2. MeTponoruueckre OCHOBBI aHATUTHYECKUX METOIOB.

OCHOBHBIE AHAIUTHUKO-METPOJIOTHYECKUE XAPAKTEPUCTHKH METOAOB U PE3yJbTaTOB
aHaJIM3a, COCOObI X OLEHKU: Mpeiesl OOHApYKEeHUSI, KOOPPUIIMEHT UyBCTBUTEIHHOCTH, HUKHSIS
U BEpXHSs IPaHUIIA JHANa30Ha ONPEACISIEMbIX COJePKAHUMN, CEIeKTUBHOCTD, IPEIIU3HOHHOCTh B
YCIOBUSAX CXOJUMOCTH (ITIOBTOPSEMOCTH ) U BOCTIPOM3BOANMOCTH, IPABHIIBHOCTb, IKCITPECCHOCTbD.
O606mennsie ceeaenus o 'OCT P UCO 5725 (2002).

3.3. O61mas xapakTeprcTKa CIIEeKTPAIbHbBIX, JIEKTPOXUMUYECKIX U XPOMATOrpapuuecKux
MeTo0B aHanu3a. [IpencraBienue o OTOMETPUYECKHX, TOTEUOMETPUIECKUX METOAAX aHAIIN3a
1 HOHHOOOMEHHOM XpomaTorpaduu.

4 O0bem yueOHOH TUCHHMIINHBI

. O0BbeM TUCHUNIINHBI
Bup y4eOHoii padoThI Jen

3E | Akag. 4. | AcTp.u.
OO0masi Tpy10eMKOCTh 1M CHUILIIHHbI 4 144 108
KonrakTHasi pa6oTa — ayIuTOpHbIE 3aHATHUS: 1,79 64,4 48,3
Jlekuun 0,45 16 12
[IpakTuueckue 3ansatus (113) - - -
Jlaboparopusie paboTs (JIP) 1,34 48,4 36,3
CamocTrosiTesbHasi padora 2,21 79,6 59,7
KonTaktHas camocrositenbHas pabora

2,21
CamocTosiTeNbHOE U3YUYEHHE Pa3/IeTIOB JUCIIUILIMHBI 79,6 59,7
Buja nToroBoro KOHTpoOJIs: 3auer ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIIHHBI
«DusnuyecKkass XUMHI»

1. IIEJ'IB AUCHUIIVIMHBI — PACKPBITH CMBICJI OCHOBHBIX 3aKOHOB, YIIPAaBJIAIONIUX XOJ0M XU~
MHYECKOI'0 mponecca, rnmoxKasarb o0actu MMPUIIOKCHUA 3THX 3aKOHOB U HAYYHUTb CTYACHTA I'pa-
MOTHO INPUMCHATH UX IIPU PCHICHUN KOHKPCTHBIX TCOPECTUYCCKUX U TPAKTUYCCKUX 3a/la4, IIOHATb
OCHOBHBIC KWHETHUYCCKHUEC 3aKOHOMCPHOCTH ITPOTCKAHUA XUMHUYCCKUX ITPOLECCOB U POJIb KaTajln3a
JJIsL XUMHYSCKON TEXHOJIOTHH.

2. B pe3yjbTare H3yYeHUs JUCHUILIMHBI 00YyYAOIIMICH JOJIKEH:

Obnaoams CleAyOMMU KOMIETCHIUSIMA U UHAUKaTopamu ux poctwkeHus: OIMK-1.3,
OIIK-1.7, OIIK-1.11.
3name:
— OCHOBHBIE 3aKOHBI (PU3MYECKON XUMHUU, B3AaUMOCBSI3b QU3NYECKUX U XUMUYECKIX XapaKTepH-
CTHK TIpOIlECCa;
— TIyTH ONpPEJEICHHUS BAKHEHITNX XapaKTEPUCTHK XHMHUIECKOTO PaBHOBECHS (KOHCTAHTBI PaB-
HOBECHsI, PABHOBECHOTO BBIXOJ]a MPOJYKTA, CTETICHH MPEBPAIICHHS WCXOIHBIX BEIIECTB) U
BIUSHUS PA3NUYHBIX (PAKTOPOB HA CMENICHUE XUMHUECKOTO PABHOBECHS;

55



TEPMOJAMHAMUYECKOE ONMCAHUE CBOMCTB UICAIBHBIX U HEUICAIBHBIX PACTBOPOB, IIOAXObI K
HaXO0XICHUIO NMapIHUAIBHBIX MOJISIPHBIX BEJIMYHH KOMIIOHEHTOB PACTBOPA.
TEOPUIO TAJIbBAHUYECKUX SIBJICHUM;
TEOPUM KUHETUKH, IIyTH TEOPETHUYECKOr0 pacyeTa CKOPOCTEN XUMHUUYECKUX PEAKLUNA U orpa-
HUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJI0B;
OCHOBHBIE 4E€pPThl TOMOI€HHOI'O M I'€TEPOT€HHOI0 KaTajau3a, IPUYHUHBI YCKOPEHUS XUMUYe-
CKOro IIpo1ecca B IPUCYTCTBUM KaTaau3aTropa.

Ymems:
OPUMEHATh TEOPETHUYECKHE 3HAHUS M SKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEAOBAaHUS (PHU3nye-
CKOM XMMHU TP pelIeHUH NMpodhecCHOHATBHBIX 3a/1a4;
IIPEJICKA3bIBATh U HAXOIUTh ONTHMAJIbHBIC YCIOBUS IPOBEIEHUS XMMHUYECKOIO IpoLecca ¢
LIEJIBIO NTOTYYEHUSI MAKCUMAJIbHO BO3MOKHOI'O BBIXO/1a HHTEPECYIOLIETO IIPOYKTA;
IPUMEHATh TEOPETUUYECKHE 3HAHUSA M SKCIIEPUMEHTAIIbHbIE METO/bl UCCIIE0BAaHUS (pU3nye-
CKOM XMMHH JUIS PELIECHUs BOIIPOCOB, BOZHUKAIOIINX IPU U3YYCHUN KUHETUKU XUMUYECKHUX
pEeaKUuii;
IIPOBOAMTH AHAJIW3 M KPUTHUYECKH OLICHHUBATH IOJIYYECHHBIE JKCIIEPUMEHTAIBHBIE JAaHHBIC,
000011aTh 1 es1aTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3e NMPOBEIEHHBIX OINBITOB.

Braoemy:
KOMIIJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOI0B (PU3UUECKON XUMUHM [yl PELICHUs KOH-
KPETHBIX MCCIIEN0BATENIbCKUX 3a/1a4;
HaBbIKaMU OIIPEEICHUS COCTOSIHUS PABHOBECUS U CAaMOIIPOU3BOJIBHOIO HAIIPABIICHUS XUMHU-
4ECKOro MpoLecca;
3HAHUSIMM OCHOBHBIX 3aKOHOB (PU3UYECKON XUMUU I COAEPKATEIbHON HHTEPIIPETALIUU TEP-
MOJIMHAMUYECKUX PAcU€TOB;
METOJAMM ONPEEICHUS MOPSAAKAa U CKOPOCTU PEAKIMH, YCTAHOBIICHUSI JIMMUTUPYIOIIEH CTa-
MU 1 MEXaHU3Ma U3y4aeMON XMMHUYECKOUN pEeaKInu;
HAaBBIKAMM COCTABJICHUS TAJIbBAHMYECKUX JIEMEHTOB JUJIS LIEJIEH OIpeIeTIeHUs TEPMOINHAMH-
YECKHMX XapAKTEPUCTUK U KOHCTAHT PAaBHOBECHUS UCCIEAYEMON PEaKLINH;
3HAHUSIMH OCHOBHBIX 3aKOHOB XUMHYECKOM KUHETUKH, BIUSHUS Pa3IMYHBIX (PaKTOPOB (TeM-
nepaTypsbl, JaBICHUS, KaTaJu3aTopa) Ha CKOPOCTh XUMUYECKON peaKkIuu.

3. KpaTkoe coaep:kanue q1uCHUNIHHBI

5 cemecTp

Pa3nes 1. Xumnueckass TepMOIHHAMHKA

1.1. IlepBblii 3aKOH TEPMOANHAMUKH

TepMO,Z[I/IHaMI/I‘-ICCKI/Ie CUCTCMbI U TCPMOJNMHAMUYICCKHUC ITapaMCTPhIL. OKCTCHCUBHBIC U UH-

TEHCUBHBIE CBOICTBa cuctembl. TepmoauHamudeckuii mpouecc. OyHKIMU COCTOSHUSA U (PYHKINUN

npouecca. BHyTpeHHss SHEprus ¥ SHTaJIbIUA, UX cBoicTBa. Temnora u pabora kak Gpopmsl niepe-

nauu sHepruu. PaboTa pacmmpenus rasa u nosesHas pabora. @opmyauMpoBKH MEPBOro Havyana
TePMOJIMHAMUKH. B3anMOCBS3b TEIUIOTHI, Pa0OTHI M U3MEHEHWS BHYTPEHHEHW YHEPTUU B U30X0P-

HOM, I/I306apHOM 1 U30TCPMHUYCCKOM IIpOoLCCCax. TennoéMKOCTh BEIIeCTBA — N30XOpHad U U30-

56



OapHasi, MOJIsIpHAs, yAenbHas. TermoéMKOCTh H/IealIbHBIX Ta30B, B3aUMOCBSA3b MOJIAPHBIX TEILIO-
émkocteil Cp n Cv uzpeanbHoOro rasa. Temmo€éMKOCTb TBEPABIX BEIIECTB U KUAKOCTEH. 3aBUCH-
MOCTb MOJISIpPHOW M300apHOI TEIUIOEMKOCTH BEIIECTBA OT TEMIIEPaTyphl, SMIUPUIECKHUE ypaBHE-
HUS (CTENEHHBIE PAJIbI), UX IPUMEHUMOCTH. 3akoH KyooB Jlebast, mpasuiio rononra u [1tu. Cpen-
Hs1s1 n300apHas TEIUIOEMKOCTH BEIIECTBA B MHTEpBAJIe TeMIeparyp. TemrnepaTypHas 3aBHCUMOCTh
npupaieHus sHTanbnuu Bemmectsa (Ht — Ho) mpu nocrossHHOM faBiieHuH ¢ y4€ToM (pa30oBbIX IIe-
pexonoB. TemnoBoit a3 ekt Xxumuueckoro npouecca. OCHOBHOE cTaHIapTHOE cocTosiHue. CraH-
JIapTHBIE SHTAIBIINU 00pa3oBaHMsl U cropaHus BemecTB. [Ipumenenue 3akona ['ecca 11 BeIUMcC-
JIEHUS TEIUIOBBIX 3(PPEKTOB XMMHUUYECKHX U (PU3MKO-XMMHUYECKUX MpoueccoB. CBs3b TEIIOBBIX
3¢ PEKTOB MPH MOCTOSTHHOM 00bEME U MPH MOCTOSHHOM JaBICHUH. 3aBUCUMOCTh TETIJIOBOTO 3()-
dexTa peakuu OT TeMnepaTypsl. BeiBoa n aHanu3 ypaBHenus Kupxroda B quddepenunanbHoit
dopme. Unterpupoanue ypasHenus Kupxroga.

1.2. BTopoii 3aK0H TepMOJIUHAMUKH.

Camorpou3BoIbHBIE M HECAMOIIPOU3BOJIbHBIE, 00OpaTUMble U HEOOpaTUMbIE, PABHOBECHBIE
(KBa3uUCTaTUYECKHE) U HEPABHOBECHBIE Mpolecchl. PaboTa paBHOBECHOIO ¥ HEPABHOBECHOT'O ITPO-
neccoB. PopMyIUpPOBKM BTOPOro Hayaja TEPMOJAMHAMUKH. DHTPOINS KaK KPUTEPHUIl HAaIlpaBJICH-
HOCTH CaMOIIPOM3BOJIBHBIX ITPOLIECCOB ¥ PABHOBECHS B M30JIMPOBAHHBIX CUCTEMAX. 3aBUCHUMOCTb
SHTPOINMH BEIIECTBA OT [IAPAMETPOB COCTOSIHUSA (TeMIlepaTypsl, JaBieHus, oobema). Pacuer us-
MEHEHUS PHTPONMH B PA3IMYHBIX MIPOLECCaX, CBA3aHHBIX C U3MEHEHUEM COCTOSIHUS UEAIBbHOTO
ras3a, a TakXKe YUCTBIX TBEPABIX WM KUAKUX BellecTB. VI3MeHeHre S3HTPONNHU B IIPOLIECCE CMEIlIe-
HUS UJICATBHBIX ra30B. Vi3aMeHeHue suTponuu rpu Gpa3oBbIx nepexoaax. Temnosas reopema Hepa-
cta, nocrynat Ilnanka (TpeTbe Hauano TepMoauHaMukh). CTaTUCTUYECKAs MHTEPIIPETALs BTO-
pOro Havasia TepMOAMHAMUKY, ypaBHeHUe bonbiimana-I1nanka. Berurcienue abconoTHOM 3HTpo-
IIMY BEIlleCTBA. PacueT u3MEHEHUs SHTPOIINU B XUMUYECKUX PEAKLUAX IIPYU Pa3IMUHBIX TEMIIEpa-
Typax. O6veanneHHoe ypaBHeHue | u Il 3akoHOB TepMonHamuku. DHeprus ['eapmrosbia 1 3Hep-
rust ' m60ca Kak KpUTEpHH HAIPaBJIEHHOCTH POIIECCOB U PABHOBECHS B 3aKPBITHIX CUCTEMaX. Xa-
pakTepucTuyeckrue QyHKIMU. 3aBUCUMOCTb 3Hepruu I'enpMmrosbia u 3aepruu ['mdoca ot napa-
METPOB COCTOsIHUA. TeMriepaTypHas 3aBUCUMOCTh dHepruu [ m60ca BemecTBa ¢ yuétoM (ha3oBbIX
nepexonioB. Pon dazoBoro nepexosa (mepsslif, BTopoii). YpaBHenus ['u60ca-I'ensmronsua. Pac-
YeT U3MEHEHUM CTaHAapTHHIX dHepruii [ m60ca u ['enbMrobiia B XUMHUYECKUX PEAKIUSIX TIPH pa3-
JUYHBIX TEMIIEpaTypax.

CucreMpl NEPEMEHHOTO COCTaBa. XMMUYECKHI NMOTEHIIMAI KOMIIOHEHTA CUCTEMBI. 3aBU-
CUMOCTb XMMHYECKOI0 TOTEHIIMAJIA OT AABJICHUS U TEMIIEPATYyphl. Y CIIOBHS PaBHOBECHS U CaMO-
IIPOU3BOJIBHOTO MTPOTEKAHNUS IIPOLIECCa B CUCTEMAX IEPEMEHHOIO COCTABA.

1.3. Xumuyeckoe paBHOBECHE.

MatepuanbHblii 0anaHc XUMUYECKOM peaKIiy, CTETIeHb MPEeBpallleHns, XuMU4ecKasi epe-
MeHHas. YpaBHEHHE M30TEpMbl XUMHUECKON peakuuu (u3orepmbl Bant-I'odda). Xumuyeckoe
CPOACTBO. AHaIM3 ypaBHEHHUS M30TEPMbI JUIsSl ONpeeeHHs] HalpaBiIeHUs] CaMOIIPOU3BOJILHOTO
IPOTEKaHUS XUMHUECKON peakIuy OT JAaHHOT'O UCXOAHOTO (HEPaBHOBECHOT'0) COCTOSIHUSA. TepMo-
JUHAMHU4YECKasi KOHCTaHTa XMMHUYECKOTO PABHOBECHS M SMIIMPUYECKHE KOHCTAHThI XUMHUYECKOIO
paBHoBecHs (Kx, Kc, Kn, Kp), ypaBHEHHS UX CBSI3U AJIs peaklUH B MJCaTbHON ra30BOi cMecH.
KoHcTaHTbI paBHOBECHS JJIsl TOMOT€HHBIX U I€TEPOr€HHBIX PEAKIMM, UACATBHBIX U HEUACATbHBIX
PEaKIMOHHBIX CUCTEM (Ha nmpumepax). CMeleHrne XuMUYEeCKOro PaBHOBECHS IIPU U3MEHEHUU 00-
miero aasieHus (T = const) u mpu no6aBneHnu B cuctemy uHepTHOro ra3a (T = const, P = const).
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BnusiHue teMnepaTypbl Ha KOHCTAaHTY XMMHUYECKOTO PaBHOBECHUS, YpaBHEHMs N300apbl U
U30XOpbl XMMUYECKOM peakuuu. BbIBOJ, aHAIU3 U UHTETPUPOBAHUE HA3BAHHBIX YPABHCHUU Ha
npuMepe ypaBHeHHs 1300aphl. Pacder cpeqHero 1 MCTUHHOTO TEIUIOBOTO (P (eKTa XMMUIECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJIMHAMUYECKON KOHCTAHTHI pABHOBECHs OT TeMIiepaTypsl. Pacuer
KOHCTaHT PAaBHOBECHS XUMHUUECKUX PEAKLUI U3 CTAHAAPTHBIX TEPMOAMHAMUYECKUX (QYHKIUHN Be-
1IeCTB. BpIUMCIIEHHE KOHCTAaHT PAaBHOBECHS XMMHMYECKHX PEaKLUH 10 CIIPAaBOYHBIM JAaHHBIM O
KOHCTaHTax paBHOBECHUS peakluil 00pa30BaHUs COCAMHEHUH U3 IPOCTHIX BEIIECTB.

Pa3zgen 2. ®a3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBbie epexoab!l U (pa3oBas 1uarpamMma COCTOSIHUS ISl OAHOKOMIIOHEHTHBIX CUCTEM

da3za, KOMIIOHEHT, YUCJIO cTeneHell cBoboabl. [IpaBuno ¢a3 ['mbbca. [Ipumenenue mpa-
Buna Qa3 'mb6ca s ananmmsa Pa3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX cHcTeMax. [[ua-
rpaMma COCTOSIHHUSI OJJHOKOMIIOHEHTHOM CHUCTEMBI, €€ (a30BbIC MOJISA, TUHUH U TPOHHBIC TOUKH,
BBIpaXkarolire COOTBETCTBEHHO oHOda3Hoe, NByX(ha3Hoe u Tpexda3Hoe paBHoBecus. HachiieH-
HBII TIap, TeMrepaTypHas 3aBUCUMOCTb JIaBJICHUS HACHIIIEHHOTO napa. Kputuyeckas Touka, Kpu-
TUYECKOE COCTOSTHUE BEIEeCTBa, ero ocodeHHocTu. BriBon u ananu3 ypaBHenus Knaneiipona. 3a-
BHCHUMOCTb TEMIIEPATyphl IUIABJIEHUS OT BHEIIHErO JaBJICHUS, HHTErpupoBanue ypaBHenus Kia-
nerlpoHa Il paBHOBECHSI TBEPOE TEJO - KUJIKOCTh. PaBHOBecus ¢ ra3zoBoil (pa3oii, ypaBHEHUE
Kianelipona-Knay3uyca, BBIBOJ U HHTETPUPOBAHUE YPABHEHHUS JUIsl ONIMCAHUS IMHUN UCIIAPEHUS
U cyOsMManuu, UCojib3yeMble fonyueHus. OnpeneneHue KOopAnHaT TPOMHON TOUYKH.

2.2. Onpenenenue TepMoInHaMUYIecKkux (pyHKIMN niporecca (pa3oBoro mepexoa

ITpumenenue ypaBuenus Knaneitpona-Knaysuyca 1 pacuera U3MEHEHUs TEPMOIMHAMMU-
yeckux (QyHKIMHA npu (pa30BbIX MpeBpalieHusX. B3auMocBsa3b SHTaNBNUI [U1aBIeHNS, HCTIAPEHUS
Y BO3TOHKH B TPOMHOM TOUKE. DMIIUPUYECKOE IpaBuiIo TpyToHa.

Pa3nen 3. TepmoaunaMu4eckasi TeOpusi pacCTBOPOB
3.1. OcHOBBI TEpMOAMHAMUKHU PacTBOPOB. [lapruanbHbie MOJbHbBIE BETUUHHBI

Knaccudukanun pactBopos. IlapuuansHbie MossipHble BeIUYUHBL. YpaBHeHUs ['10O0ca-
Jrorema (BeIBOJ U aHanu3). MeToibl onpe/iesieHns napluuaibHbIX MOJIIPHBIX BETUYHMH (METOA Ka-
caTeNIbHbIX U METO/1 0Tpe3KOoB). OTHOCUTENbHBIE ApLIUAIbHbIE MOJIIPHBIE BEIMYMHBI (TTapIHalib-
HbI€ MOJIIpHBIE (QYHKIMU cMelleHus1). TepMoauHamuueckue QyHKINN CMEIIEeHNUS.

3.2. TepMO,[[I/IHaMI/ILICCKOe OINMMCAHUC NACAIBHBIX U HCUJACAIIbHBIX PACTBOPOB

WneanbHble (COBEPLIECHHBIE) PACTBOPBI. XUMUYECKUNA MOTEHIMAT KOMIIOHEHTa HJeallb-
HOro pactBopa. TepmoauHaMudeckne GyHKIIUN CMEIISHUs IS UeallbHBIX pacTBOpOB. PaBHOBE-
cue "uaeanbHbI pacTBop-nap", 3akoH Payns, rpaduueckas uHTepnpetanus 3akona Paymns. [pe-
JIENIbHO pa30aBlIeHHbIE pacTBOPHI, 3aKOH ['eHpH. YpaBHEHHE XUMUUYECKOTO OTEHIIMaNa s pac-
TBOPUTEJIS U PACTBOPEHHOTO BellecTBa. HenneanbHble (pealibHbIe) pacTBOPHI, MOJIOKUTENIbHbIE U
OTpHULATENIbHbIE OTKJIOHEHUS OT UJealbHOCTH (0T 3aKoHa Payinst). CtangapTHBIE COCTOSHUS KOM-
MOHEHTOB pacTBopa. CUMMETpUYHAs U HECUMMETPUYHAsl CUCTEMbI CpaBHEeHMsI. PacueT akTUBHO-
CTEeH M palMOHANBHBIX KOA(PHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMoauHaMuye-
cKue (PyHKIIMM CMEIIeHUs ISl HeUeaIbHbIX PAaCTBOPOB. 3aBUCUMOCTh aKTUBHOCTH M KO PHIIH-
€HTa aKTUBHOCTU KOMIIOHEHTA OT TEMIIEPATyphl U AABJICHUS.
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3.3. KonmnuraTuBHbIE CBOMCTBA pa30aBICHHBIX PACTBOPOB HEJIETYUHX BEILECTB B JIETYYEM PACTBO-
puTtene

KomnnuraruBHble CBOMCTBA pa30aBIEHHBIX PACTBOPOB HEJIETYYMX BEIIECTB B JIETYYHX pac-
TBOPUTENSX (MOHMKEHUE JABJICHUS HACHIIIICHHOTO Mapa pacTBOPUTEIIA HaJ PaCTBOPOM IO CpaB-
HEHUIO C YUCTHIM PAaCTBOPUTEIIEM, ITOBHIIIICHUE TEMITEPATyphbl HaYala KUTICHUS U TIOHUKEHUE TEM-
neparypbl Hauajaa OTBEpAECBaHUS PACTBOPOB, OCMOTHYECKOE JIaBjeHHE). DOYIIHOCKONIUYecKas U
KPUOCKOIIMYECKasi KOHCTaHThl pacTBOpHUTENs. BbIBOA ypaBHEHHS, CBSI3BIBAIOLIETO MOHMKEHUE
TEeMIepaTyphbl Hauaja OTBEpJEBAaHUS C KOHILIEHTpauuel pactBopa. OcMoc, OCMOTUYECKOE JaBlie-
HUe, o0paTHbIl ocMoc. Vcrnonb30BaHUE KOJUTUTATUBHBIX CBOMCTB IS OIpe/IeieHHs] MOJISIPHON
MAacchl, CTETIEHN JUCCOLMALMHU WM CTEIIEHN aCCOLMALMU PaCTBOPEHHOI'O BEILIECTBA.

Pa3nen 4. ®a3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMax
4.1. PaBHOBECHE «CKUJKUH PAaCTBOP - HACBILIEHHBIN IIap» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

JluarpaMMbl «IaBJIEHUE-COCTaBY», «TEMIIEPATypa-COCTaB», «COCTAB IMapa-COCTaB >KUJKO-
CTH» JUIA UJCAbHBIX U HeuJealbHbIX pacTBOpOB. [Ipumenenue mpasmia (a3 K UCCIIEOBAHUIO
nuarpamm. 3akoHbl ['n00ca-KonoBanoBa. A3eoTpomnusi, TEPMOAMHAMUYECKOE YCIIOBUE TOYKHU
azeotpona. [IpaBuno prruara. OU3NKO-XUMUYECKHE OCHOBBI pa3/IelIeHUs )XUJIKHX CMeceld MeTo-
JaMH TIEPErOHKU U PEKTHPHUKAIIH.

4.2. PaBHOBecHe (CKUAKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CHUCTCMAX.

Tepmuueckuii aHam3, KpUBbIE OXJIAXKACHUS, TIOCTPOSHHUE AUArPAMMBI IIABKOCTH 110 KpH-
BbIM OxJIaxieHUs. CUCTEMBI C OTPAaHUYCHHOW U HEOTPaHUYEHHOW PaCTBOPUMOCTHIO KOMITOHEH-
TOB B TBEPJIOM COCTOSHUH. M3oMopdusmM. Tumbl TBEpABIX pacTBOPOB. [lMarpaMMsbl IIaBKOCTH
U30MOP(HO KPUCTAUIM3YIOIIMXCS BellecTB. JMarpaMMbl IUIABKOCTH CHUCTEM C OrpaHHMYEHHOMN
PacTBOPUMOCTBIO B TBEPJIOM COCTOSTHUH. DBTEKTHUECKOE U MIEPUTEKTUYECKOe paBHOBecHs. Ompe-
JIefIeHHE COCTaBa 3BTEKTUYECKOM KHUIKOCTH IIOCTPOEHUEM TpeyroiabHuka TamMana. Ilpumenenune
npaBuia a3 ['m66ca k uccaenoBaHnio (ha30BbIX paBHOBECHI.

6 cemecTp
Paspnen S. PacTBOpBI 2JIEKTPOJIUTOB
5.1 PacTBOpPBI 3JIEKTPOJIUTOB B CTATUYECKUX YCIOBHIX

TepMonrHaMuyeckoe OMMcaHue CBONCTB pacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTH U KO3(-
(bUIUEHTH aKTUBHOCTH 3JIEKTPOJIUTA U HOHOB B PacTBOPE, CPeAHNE HOHHBIE KO (PUIIMEHTHI aK-
TUBHOCTH. CBSI3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEIHEN NOHHOM aKTMBHOCTHIO M KOHLIEHTpALUEN
anektposinta. MonHas cuna pactBopa. [IpaBuio noHHoM cuibl. OCHOBHBIE MOJIOKEHUS DJIEKTPO-
CTaTUYECKON TEOPUH CHIIbHBIX 3J1eKTpoauToB [lebas-Xtokkens. [Ipenensublit 3akon Jlebast-Xiok-
KeJIsl, BTOPOE M TPEThe MPHUOIMKEHHs TECOPHH, TpapuuecKoe MpeCTaBICHNE TUX 3aBUCUMOCTEH.

5.2 PacTBOpHI 2NIEKTPOIIMTOB B AMHAMUYECKUX YCIOBHSIX

[IpoBonHukyM annexTpudeckoro Toka I m Il pona, HOHHAA U 3IEKTPOHHAS MPOBOAUMOCT.
VaenpHas, MOJSpHAs M DKBUBAJIEHTHAs SJIEKTPUYECKHE ITPOBOJMMOCTH, B3aHMOCBSI3b MEXKIY
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HUMH. 3aBUCUMOCTb yJI€JIbHON U MOJISIPHOM JIEKTPUUYECKOW MPOBOJUMOCTEW OT KOHIIEHTPALIUH,
TEMIIepaTypbl U MPUPObI pacTBOpuTeNsi. CKOPOCTh U MOABMKHOCTB (a0COIIOTHASI CKOPOCTH JIBU-
YKEHHS) MOHOB. 3aKOH HE3aBHCUMOTO JIBUKEHUS HOHOB (3akoH Konbpayiua). [IpenensHbie Mosp-
HBIE AJIEKTPOIIPOBOTHOCTH HOHOB. DcTaeTHBII MEXaHU3M IMEPEHOCa SJICKTPUIECTBA HOHAMH TU/I-
POKCOHHUS U ruApokcuia. Yucna nepeHoca MOHOB. DIEKTPOIPOBOJHOCTh PAaCTBOPOB CHIIBHBIX
JJIEKTPOJIUTOB, ypaBHEHHE KOpHs KBajapaTHoro (ypaBHeHue Konbpaymia). [Ipumenenue teopuu
CUJIbHBIX AJIEKTPOJIUTOB JIJIsl 0OBSICHEHUS 3JIEKTPOPOPETHUECKOT0O U pellakcalluoHHOTOo 3¢ (HeKToB
CHUKEHUS AJIEKTPOIPOBOIHOCTU. BiusiHuE noJiel BBICOKOW HAIIPSKEHHOCTH U BBICOKOM YaCTOTBI
MIEPEMEHHOT0 TOKA Ha 3JIEKTPOIPOBOJHOCTh PACTBOPOB. METOAMKHN U3MEPEHHUS SJIEKTPOIIPOBO/I-
HocTH. KongykToMeTpruyeckoe orpe/ieieHue CTeNeHH U KOHCTAHThI TUCCOLMAIINN CIIA0BIX 3JIeK-
TPOJIUTOB, TEIUIOTHI, PHTPONTUH U 3HEepruu ['m66ca mporecca qUCCOMANU, PACTBOPUMOCTH Ma-
JIOPAaCTBOPUMBIX COEIMHEHHUI.

Pa3znen 6. JaexkTpoxumMuyecKne CUCTEMbI (LIeIn)
6.1 DJIC 1 s7eKTpOoIHbIC TOTECHIINAIBI

DNEeKTPOXUMHYECKHE CUCTeMBbI (1ienH). Bo3HMKHOBEHUE CKauka MOTEHIMala Ha TPaHUIEe
paznena npoBoHUKOB I u Il pona. /[BOMHOM 3eKTpUUECKUI CIOU. DINEKTPOXUMUYECKUM TOTEH-
uai, rajgbBaHu-noTeHan. OOpaTuMble JIEKTPOABl U 00paTUMbIEC PIEKTPOXUMUYECKHE MU
(371eMeHTBI). DNEKTPOIBIKYIIAs CUjla TaIbBAHMYECKOTO JIEMEHTA, YCIOBHBIN AJIEKTPOIHBIHN TT0-
TeHIHal (MOTeHIMal B BoAopoaHou mmkaie). Cesa3p 3/]C raibBaHUYECKOH LIETIH C SJIEKTPOIHBIMU
noteHmanamu. [Ipasumio 3nakoB 3/[C u 37eKTPOAHBIX MOTEHIMAIOB. TepMouHaMuIecKas T€o-
pHYsl TAIbBAHUYECKUX SIBJICHUH. BbIBOJ M aHanu3 ypaBHeHUs HepHcTa, BRIpaKaromero 3aBUCH-
MocTh D/IC ranbBaHUYECKOIO 3JI€MEHTa OT AKTUBHOCTEM KOMIIOHEHTOB 3JIEKTPOIHOM PEAKLUU.
VYpasaenne ['n66ca-I'ensMrombia As dIEKTPOXUMHUECKUX cucTeM. 3aBucuMocth J/IC ranbBa-
HUYECKOT0 AJIEMEHTa OT TemrepaTypsl. Knaccudukaius 31eKTpo10B: 3JEKTPOIbI IEPBOTO U BTO-
poro pojia, ra30Bbl€, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE. Y paBHeHHe HepHcTa a5 noteHnuana
AIEKTPOJOB BCEX BUIOB.

6.2. anpBaHMYECKUE DIIEMEHTHI

Tunsl ralbBAHUYECKUX 3JIEMEHTOB: XUMHUYECKHE, KOHIIEHTPALMOHHBIE, C TIEPEHOCOM, O€e3
nepeHoca. Jnd@y3noHHbli MOoTEHIIMAI, MEXaHU3M BO3HUKHOBEHHS U METO/bl €r0 YCTpaHEHUs
(cBeneHus K MUHMMalbHOW BenuunHe). Metoauka usmepenus 3/1C U aeKTpoAHbIX NOTEHIUa-
noB. [IpumMeHeHre NOTEHINOMETPUY JUIs OIIPENEIIEHNS TEPMOJINHAMUYECKUX XapPAKTEPUCTHUK XH-
MUYECKHX pEaKLUi, MPOTEKAIOIINX B TAJIbBAHUYECKON LIETIH, KOHCTAHT XMMHUYECKOTO PaBHOBE-
CHsl, aKTUBHOCTE! U KOA((PHUIIMEHTOB aKTUBHOCTHU 3JIEKTPOJIUTOB, pH pacTBOpoB, Mpou3BeAeHUS
pPacTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHNNH. XMMHUUECKHE NCTOUHUKH TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opmanbHasi KHHETUKA

TepmoauHaMuueckas BO3SMOKHOCTh TIPOIIecca M €ro MpakTudeckasi (KHHETHIecKas) ocy-
IECTBUMOCTE. [IpenmeT u 3amaun XxuMudeckoil KnHEeTHKH. OCHOBHBIE TMMOHATHS (POPMATTLHON KH-
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HETUKH: CKOPOCTh XUMHUYECKON PEAKITUU, MOJICKYJISIPHOCTh, YaCTHBIN U 001U opsiok. OCHOB-
HOM MOCTYJAT XMMUYECKON KNHETUKH, KUHETUYECKOE YpaBHEHUE CKOPOCTH peakiuu. KoHcranrta
CKOPOCTH XUMHUYECKOH PEaKIUH, pa3MEPHOCTb KOHCTAHThI CKOPOCTH. METOIbI OIIPENEIICHUS CKO-
pocrell xumudeckux peaxiuil. ITpocTeie (31eMeHTapHbIE) U ClOXKHBIE peakuuu. KuneTtuka mnpo-
CTBIX U (POPMATILHO MPOCTHIX OAHOCTOPOHHUX TOMOTEHHBIX peakiuid. Peakuuu nepBoro, BToporo
U TpeThero nopsaxos. [uddepenumansaas U MHTErpajibHas (OpMbl KHHETUYECKUX YPaBHEHUH,
KMHETUYECKUE KpUBBIC. JINHEWHOE NPENCTaBIEHNE KNHETUYECKUX KPUBBIX Ul peaKLUi pa3ind-
HBIX NOpsAAKOB. Bpems nonynpespamienus. Peakunu HyneBoro nopsiika. Meto n30bITka (M3015-
1un) OcTBanb/a ONpeAeIeHNs YaCTHBIX MOPAIKOB 10 COOTBETCTBYIOLIEMY peareHTy. uddepen-
LMAJIbHBIE U NHTErPAJIBHBIE METO/IbI OIIPEACIICHUS ITOPAAKA peakunu. Pa3imyne KOHIEHTPALMOH-
HOTO Y BPEMEHHOro nopsakoB. CioxHble peakuuu. [IpuHIun HE3aBUCHMOrO MPOTEKAHUS dJie-
MEHTapHbIX peakuuid. OOpaTuMble U MapauielbHble PeaKny NepBoro nopsaka. Jduddepenim-
aJIbHbIE YPABHEHM S, ONMCBIBAIOLINE CKOPOCTH 3TUX PEaKIUi, UX uHTerpupoBanue. Kunernueckue
KpPUBBIE JJI KOKIOT0 U3 pearupyromux BemecTs. [locienoBaTtenbHbple peakuuu 1-ro nopsuka.
Cucrema nuddepeHnnanbHbIX YpaBHEHUH, ONMUCHIBAIOLINX KUHETUKY MTOCIIEI0BATEIbHBIX PEak-
nui. Kunetnueckne ypaBHEHUs 1 KUHETUYECKUE KPUBBIE U1 BCEX YYACTHUKOB peakuuu. Bpems
JOCTHUKEHUSI MAaKCUMAJIBHON KOHLIEHTPALMK IIPOMEXYTOYHOI'O BEUIECTBA. 3aBUCUMOCTh MAKCH-
MaJbHOM KOHLIEHTPALMU IIPOMEKYTOYHOI'O0 BELUIECTBA OT COOTHOIIEHUS KOHCTAHT CKOPOCTEH OT-
JIeIBHBIX CTaJWM IOCIIEN0BATEIbHON peakiuu. [I[puHINN TMMUTUPYIOIIEH CTaAuM I1OCIEN0BA-
TENbHOU XUMHUYECKON peakiuu. CTaluoHapHBIA PEXUM MPOTEKAHMSI MOCIEI0BATENbHBIX peak-
uii. Meton KBa3uCTallMOHAPHBIX KOHIEHTPAIK, 00J1acTh MpUMEHEeHHs. BinsHue TeMnepaTypbl
Ha CKOPOCTbh XMMHUYECKOH peakuu, npudiamxenHoe npasuwio Baut-I'opda. YpasHuenue Appenu-
yca B quddepeHranbHoi 1 UHTerpaibHoi Gpopme. D deKkTrBHAs SHEPrusl aKTUBALIMY U IPEIIK-
CIIOHEHLIMAJIbHBI MHOYKUTEIIb, METOJBI UX ONPEIEIICHUS U3 dKCIIEPUMEHTAIIBHBIX JIaHHBIX.

7.2. Teopuu XMUMHUYECKON KHHETUKHI

Teopus aktuBHbIX (6uHapHBIX) coynapeHuii (TAC). CKkopocTh peakiuy KaK YUCiIO CTOJK-
HOBEHHUH aKTHBHBIX MOJIEKYI B €AMHUITY BpeMeHU. KOHCTaHTa CKOPOCTH OMMOJIEKYIISIpPHON peak-
uH. OU3NYECKUI CMBICI TTPEAIKCITIOHSHITUATEHOTO MHOKHTEISI U SHEPTUU aKTHUBAIIMU B PaAMKax
TEOPHH aKTUBHBIX coymapernid. Crepuueckuii pakTop, HEOOXOIMMOCTD €ro BBEICHHUS B KHHETH-
YECKOE YpaBHEHUE peaklMy. JJOCTOMHCTBA M HEJOCTATKM TEOPUM aKTUBHBIX coylapeHuil. Mexa-
HU3M MOHOMOJIEKYJISIPHBIX ra30BbIX peakuuid B pamkax TAC, cxema Jlunnemana. MctonkoBanue
NPUYMH U3MEHEHUs OPs/IKa MOHOMOJIEKYIISIpPHON peaKLUH PU U3MEHEHUH JaBICHHS.

Teopus nepexoaHoro coctosHus (aktuBupoBaHHoro komruiekca) (TTIC unm TAK). Oc-
HoBHbIe nonokeHus TIIC, kuHeTnueckas cxema peakuuu. [[oBepXHOCTh MOTEHIIMATIBHONW DHEP-
UM, KOOPJAWHATA PeaKuy, yTh peakluu. AKTUBUPOBAHHbBIN KOMIUIEKC U €ro CBOMCTBA, UICTHH-
Has SHeprus akTuBauu. CKOPOCTh peakluu — CKOPOCTh pacnaja akTUBUPOBAHHOTO KOMILJIEKCa
(CKOpOCTh ero NpoXoXkAeHUs Yepe3 NOTeHINaIbHbIN 6aprep). KBasurepmonnnamudeckas popma
ypaBHeHus TIIC, sHTanbnuUs U SHTPONUS aKTUBAIMHM, TPAHCMHUCCUOHHBIN K03 Puient. Cps3b
SHTAJIBIIUU aKTUBALUU C 3((HEeKTUBHON (IKCTIEPUMEHTAIBHON) SHEPTHel aKTHBAIUH.

7.3. ®OTOXMMHUYECKHUE U LIETTHbIE pEAKIIUU

DOTOXUMHUYECKHUE pCaKknuun, NNCPBUIHBIC U BTOPUIHBIC (bOTOXI/IMI/ILIeCKI/IC IMPONCCCHhI. ®o-
ToaAucCconranusa 1 (I)OTOJII/B. (I)OTO(I)I/BI/ILICCKI/IC (,Z[C33KTI/IBaLII/IOHHLIC) MPpOLECChI IPU MOTJIOIICHUN
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usnydenus. 3akoHsl hotoxumuu: I'porryca-JIpenepa u Ditnmreiitna-1lItapka. KBaHTOBBIN BBIXO.
Kunetnka nporecco, MpOUCXOIAIIUX C ydyacTueM (poToBo30ykIeHHBIX MoJekyl1. CeHcnbOmnmsa-
Topbl, CeHCHOUIM3UPOBAHHBIE (POTOXUMHUYECKHE peakui. OCHOBHBIE PA3INUMs peakuii ¢ ¢o-
TOXUMHUYECKUM M TEPMHUYECKHM HHUIMHpoBaHHEeM. DOTOXMMHUYECKHE MPOIECCH B atmocdepe,
dorocunTes.

Lennpie peakuuu. [Ipumepbl peakinii, MPOTEKAOMIMX MO EMHOMY MexaHu3My. OcoOeH-
HOCTHU M OCHOBHBIE CTa/INU LIETIHbIX peaklui. MexaHn3Mbl 3apOKIACHUS, Pa3BUTUSA U OOpbIBa Lie-
nedd. JInHelHbIN 1 KBapaTUIHBIA OOPBIB Ieneil. 3BeHO 1enu, JyIrHa 1eny. HepasBeTBiIeHHBIE U
pa3BETBICHHBIC LICTHbIE peaklMi. KnHeTHKa Hepa3BEeTBIEHHBIX LENHbIX peakuui. Ctaauu pas-
BETBJICHHOW IIETTHOM peakuuu. BeposTHOCTH 0OpbIBa M pa3BeTBICHHUS 1enu. Pa3BuTe pa3BeTs-
JICHHBIX LIEMTHBIX PEAaKIMi BO BPEMEHH, CTALlMOHAPHBII U HECTALIMOHAPHBIN PEXXUMBI TEUECHUS pe-
akuuu. [IpenenbHble sIBICHUSA B pa3BETBIEHHBIX peakuax. HUKHMI 1 BEpXHUU IIpeIesbl BOCIUIA-
MeHEHU (B3pbIBa) LIENHOM peakuuu. IlomyocTpoB BocmiiaMeHeHUs.

Pa3zgen 8. Karaaus

I"'omMoreHHbIi 1 reTeporeHHbIN KaTanu3. ABTokaTanu3. OCHOBHbIE 3aKOHOMEPHOCTH KaTa-
JUTUYECKUX peakuuil. BnusHue katamusaropa Ha TEPMOJMHAMUYECKUE M KMHETUYECKUE XapaK-
TEPUCTUKU XUMHUYECKUX peakiuil. CeleKTUBHOCTD JecTBUS KaTanu3aTopa. Katanuruueckas ak-
TUBHOCTb, yJIeJIbHAsI KaTaJUTHYeCKast akTUBHOCTh. ['oMoreHHbIi Katanu3. CIUTHBIA U pa3/ienb-
HBI MEXaHU3MBI KaTATUTHYECKUX PEaKIIHid, SHEPreTHIeCKHEe TUarpaMMbl B3aUMOJICHCTBHS pea-
TeHTOB ¢ Katanu3zaropoM. O0muii u cnenuuyeckuii KHCIOTHO-OCHOBHBIN Katanu3. D (PeKTHB-
Hasi KOHCTaHTa CKOPOCTH PEAKLUH, KATAIU3UPYEMOU BEIIECTBAMHU C KHCJIOTHO-OCHOBHBIMHU CBO¥I-
ctBamMu. KaTanuTrueckue KOHCTaHTbl CKOPOCTH peakiuu. I'ereporennslil karanu3. CKOpocTh re-
TEPOreHHO-KaTATUTUUECKONW peakiuu. THIlbl TeTepOreHHbIX KaTaln3aTopoB. 3aKOH AEHCTBYIO-
mUX noBepxHocted. Ponb afgcopOiun B rereporeHHOM npouecce. KnHeTnka rereporeHHoO-KaTa-
JUTUYECKHUX peaKkluil, He TMMUTUPYeMbIX Auddy3ueit. OTpaBieHHEe KaTaln3aTOPOB.

4. O0bem y4eOHOH TUCHHUILIMHBI

Beero ; Cemectp -
Bun yuebHoi paboTbl AxaL AxaL AxaL
3E 3E 3E

9, q, q
OO61mas TpyA0eMKOCTh AUCHIUTIIHHBI 14 504 7 252 7 252
fa‘ll‘:;';”a” paboTa —aymuTopubie | 5.0 | 90 | 967 | 96 | 267 | 96
Jlexiuu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
Jlaboparopusie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeibHasi pa6oTa 240 3,33 120 3,33 120
[ToaroToBka K 1a00paToOpHEIM paboTamMm 120 60 60
KonTakTHas camocTosTenpHas padora 6,66 - 333 - 333 -
CaMocTosATeIbHOE U3YUCHUE PA3/IeIOB 120 60 50
JUACITUTLIAHBI
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Buabi KoHTpOJIA:

JK3amMeH 2 12 1 36 1 36
K _

OHTaKTHasE paboTa — MPOMEKYTOUHAs 0.8 0.4 0.4
aTTecTalus 2 1 1
[ToaroToBKa K 3K3aMeHY 71,2 35,6 35,6
Buj1 MTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH

Beero Cemectp
. 4 5
Bunx yueOnol paboThl A A A
3E CTp. 3E CTp. 3E CTp.
q. q. q.
OO01mast TpyA0€MKOCTh TUCIIATLTHBI 14 378 7 189 6 189

KonrakTHas paboTa — ayAuTOpPHbIE 5.34 144 267 79 267 79

3aHSATHS:

Jlexuyu 1,78 48 0,89 24 0,89 24
[TpakTuaeckue 3arstus (I13) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padboTsr (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHasi padoTa 180 3,33 90 2,33 90
[ToaroToBka K J1abopaTopHBIM paboTaM 90 45 45
KoHTakTHas camocTosTenbHas paboTa 6,66 - 333 - 333 -
CaMocCTOsATeIbHOE U3YICHHE PA3/ICIIOB 90 45 45

JUCHUITIINHBI

Buabl koHTpOIS:
IK3aMeH 2 54 1 27 1 27
KoHrtakTHas pabora — NpoMeXyTOYHas

0,6 0,3 0,3
aTTecTanus 2 1 1
[ToaroToBka K sK3aMeHy 53,4 26,7 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIJIMHBI
«Kononanas XuMus»

1 Hesb AMcUMIVIMHBI — TPHOOpEeTEeHNE 00yJaroIMKCs 0a30BbIX 3HaHUHN B 00JIaCTH Tep-
MOJINHAMUKH TIOBEPXHOCTHBIX SIBIEHUI U CBOMCTB JUCIIEPCHBIX CUCTEM U MOJTYYEHHE YMEHUN B
YacTH MCIOJIb30BAHUS STHX 3HAHUN MPU UCCIIEIOBAaHUH, TPOSKTUPOBAHUH U CO3JaHUU PeaIbHBIX
CHCTEM, SBIISIOUIMXCS B OOJBIIMHCTBE CIY4aeB AUCIIEPCHBIMU.

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4aroMiics JOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIUSAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

OIlIK-1.4, OIIK-1.8, OIIK-1.11.
3name:

- IPU3HAKHU OOBEKTOB KOJIJIOUTHOM XUMUH U UX KJIacCU(UKALIHIO.

- OCHOBHbBIE TIOHSTUS M COOTHOLICHUS TEPMOJMHAMMKH MMOBEPXHOCTHBIX SBJICHUHN (TEpMOAMHA-
MHUKa MTOBEPXHOCTHOTO CJIOSI; a[Are3usi, CMaYuBaHUE U pacTeKaHUe >KUIAKOCTEN; JUCIEPCHOCTh U
TEpPMOJIMHAMHYECKHE CBOICTBA Tel; a/IcOpOLIMs Ta30B U MapoB, aJICOPOLIUsS U3 PAaCTBOPOB).

- OCHOBHBIE TE€OPUH (HU3UIECKOM aIcOpOIIHH.
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- OCHOBHBIE IIPEJICTABICHHS O CTPOEHUU JIBOMHOIO AJIEKTPUYECKOTO CJIOS; IPUPOY DJIEKTPOKU-
HETHYECKOI0 NOTEHIINAIA; OCHOBHBIE 2JICKTPOKMHETUYECKUE SIBICHHUS.

- YCIOBUS IPUMEHUMOCTH 3aKkoHa CTOKca; 3aKoH DiHIITEeHHA — CMOJIyXOBCKOIO, TUIICOMETpHYE-
ckoe ypaBHeHue Jlamaca.

- IPUPOJY CEAUMEHTAlMOHHON U arperaTuBHON YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA PaCTBOPOB
ITAB kak mHOoQMIBHBIX CHCTEM; OCHOBHBIE MTos1oKeHus Teopun J1JIDO; mpuarHbl 1 0COOCHHOCTH
OBICTPOM M MEJIEHHON KOaryJsiliiu, KOHIIEHTPALMOHHON U HENTPaIN3allMOHHON KOAryJIsuy.

- TUIIBI CTPYKTYP, BO3HUKAIOLIME B TUCIIEPCHBIX CUCTEMAaX, IPUUUHBI U YCIIOBUS UX 00pa30BaHMUS;
KJIacCU(UKALIUIO TUCHIEPCHBIX CUCTEM 10 UX PEOJIOTUYECKUM CBOHCTBAM.

Ymemn:

- paccuuThIBaTh N1apaMeTPbl, KOTOPBIMU XapaKTEPU3YIOT AUCIIEPCHOCTb.

- IPOBOJIUTB PACUEThI C UCIOIb30BAHUEM OCHOBHBIX COOTHOILIEHU!N TEPMOAMHAMHUKY ITOBEPXHOCT-
HBIX SIBJICHH.

- pacCUUTBIBATh OCHOBHBIE XapaKTEPUCTUKH ITOPUCTOU CTPYKTYPHI.

- PAacCUMTHIBATh BEJIMYMHY 3JIEKTPOKMHETHUYECKOTO MOTEHIMAIA [0 JaHHBIM 3JEKTPOOCMOCA U
a1exkTpodopesa.

- pacCUMTHIBATh MHTETPATBHYIO U MU (HEepEeHIINATBHYIO KPUBBIE pAcIpeesICHHs YaCcTHII TI0 pa3-
MEpPaM.

- paccuuThIBaTh U AHAIU3UPOBATh MOTEHIMAJIbHBIE KPUBBIE TAPHOTO B3aUMOJICHCTBUS YaCTHULL.

- pacCUUTBIBATh U U3MEPSATH BA3KOCTH JUCIIEPCHBIX CUCTEM.

Bnaoemuv:

- IPEJCTABICHUAMH O POJIM IOBEPXHOCTHBIX SIBJIEHUH M JUCIIEPCHBIX CUCTEM B TEXHHUKE U IpU-
pouxe.

- METOJIaMU U3MEPEHMS IOBEPXHOCTHOTO HATSHKEHUS, KPA€BOI'O YIJIa.

- 3HAaHUSIMH O METOJIaX U3MEPEHUS aICOPOLIUNHU U yIeIbHOW MOBEPXHOCTH.

- 3HaHUSAMU 00 yCIIOBUSAX IPUMEHUMOCTH ypaBHeHUs [ enbMronbua — CMOITyXOBCKOTO;

- METOJIaMU OIIpeAEIEHUS JIEKTPOKMHETUYECKOTO MMOTEHIHAIA.

- METOJIOM CEIMMEHTAL[MOHHOTO aHAIN3a.

- METOJIaMU OTIpe/ieNICHUs] KpUTUUECKON KOHIIEHTpallMM MULIEINIO00pa30BaHus;

- METOJIaMU UCCIIEIOBAHNSI KHHETUKH KOATYJISLIUH.

- METOJIaMU U3MEPEHUS U aHaIN3a KPUBBIX TEUEHUS.

3 Kpartkoe conep:kanue JMCIHUIITHHbI
Paznen 1. [lpeaMer u npu3Haky 0OBEKTOB KOJJIOWAHON XUMHUU

Konnonnnas XxuMus - HayKka 0 MOBEPXHOCTHBIX SIBJICHUSX U TUCHEPCHBIX cucTeMax. OCHOB-
HbI€ TOBEPXHOCTHBIE SABJICHUS: a[Are3usi U CMaulBaHUeE, KalWUIIPHOCTh, aICOPOLs, dIIEKTprude-
CKHE SIBJICHUS Ha IIOBEPXHOCTAX U JIp.

OcHOBHBIE TPU3HAKU IUCIIEPCHBIX CUCTEM - T€TEPOr€HHOCTh U IUCIIEPCHOCTD; MOBEPXHOCT-
Hasl PHEPTusl; KOJMUYECTBEHHBIE XapaKTePUCTHKU AuciepcHocTu. Knaccupukamus aucnepcHbIx
CHCTEM I10 arperaTHOMY COCTOSIHUIO JIHCTIEpCHOM (a3bl U nucrnepcnoHHou cpenbl. Knaccuduka-
U1 CBOOOTHOAMCIIEPCHBIX CHCTEM 10 pa3MepaM YacTHIl U IO B3aMMOJICHCTBHIO MEXAY AUCIIEp-
CHOHHOW Cpeioit u aucnepcHoi ¢azoi. Poias MOBEPXHOCTHBIX SIBJICHUHN U TUCTIEPCHBIX CUCTEM B
IIPUPOJE, IIPOMBIILIEHHOCTH U, B YaCTHOCTH, XMMUYECKOU TEXHOJIOTUH.

Paznen 2. TepMoanHaMuKa MOBEPXHOCTHBIX SIBICHUN

OO011ast XapaKTepUCTHKA MOBEPXHOCTHOM sHeprun. [loBepxHOCTHAs SHEPTUs B 0OIIEM ypaB-
HeHuM 1-ro u 2-ro Havan TepMoArMHAMUKH. [loBepXxHOCTHOE HaTs KeHHe Kak Mepa sHepruu ['uo-
6ca MexdazHol MOBEpXHOCTH. [IOBEpXHOCTHOE HATSKEHHE - XapaKTepUCTUKA MPUPOJIBI COMPH-
Kacaromuxcs (a3 u ux B3aumozeiicTsusi. CBONCTBA MOBEPXHOCTEN )KUIKUX U TBEPBIX TeN. YpaB-
HeHue ['n60ca-I'enpmronbLa st BHyTpeHHEH YAEIbHON MOBEPXHOCTHOMN SHEpruu (IOJHOM Mo-
BEPXHOCTHOM SHEPruM). 3aBUCUMOCTh SHEPreTHUECKUX MapaMeTpoB MOBEPXHOCTH OT TeMIlepa-
Typbl. IIporeccsl caMOnpOnU3BOIIBHOIO YMEHBIIEHUS [IOBEPXHOCTHOM YHEPIUH.
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AcopOIHs ¥ HTOBEPXHOCTHOE HaTshkeHue. CBsA3b BETMUMHBI aICOPOIIUH C TapaMeTpaMH CHU-
CTEMBI: U30TepMa, M30ITMKHA B H30CcTepa aacoporun. Meroa n30eiTkoB [ 1060ca. dyHIaMeHTab-
Hoe ajicopbunonnoe ypaBHenue [ ' ud6ca. 'm60coBckas ancopouus. YacTHOE BRIpaKEHHE ypaBHE-
Hus ['n66ca. [ToBepXHOCTHO-aKTUBHBIEC U TOBEPXHOCTHO-WHAKTUBHBIEC BEILIECTRA.

Anresus, cMauMBaHUE U pacTeKaHME KUIKOCTEN. Aare3us u koresus. [Ipupona cuin mex-
dazHoro B3ammojelcTBus. YpaBHeHue [lronpe mansa pabotel aaresnn. CMaynBaHUE M KpacBOM
yrout. 3akoH KOnra. Csi3b paboThI aare3uu ¢ KpaeBbiM yriom (ypaBHeHue Jronpe-lOnra). JIno-
¢bunbHbIE U TM0()OOHBIE TOBEPXHOCTH. METO/ b OMpe/iesieHns] KpaeBbIX YIIIOB. BiusHue noBepx-
HOCTHO-akTHBHBIX BemiecTB (IIAB) Ha cmaunBanue. Pacrekanne xuakocreit. Koaddumment pac-
Tekanud 1o ['apkuncy. Dddexkr Mapanronun. MexdazHoe HaTsHDKEHHE Ha TpaHUIE MEXAY B3a-
MMHO-HACBIILIEHHbIMU JKUAKOCTSIMM M TpaBuiio AHTOHOBaA. IIpakTHueckoe 3HaueHUE aAre3uy,
CMauMBaHUS U PACTEKAHMUS.

JucnepcHocTh U TepMoauHamMu4eckne cBoiictBa Ten. [IpaBuino ¢a3 'mbbca u mucnepc-
HOCTb. BrusiHue KpuBU3HBI IOBEPXHOCTH Ha BHYTpEeHHee JaBjeHue Tel (ypaBHeHue Jlammaca).
[ToBepxHocTHas SHeprus u paBHoBecHbIe (popmbl Ten. [Tpunmun ['m66ca-Kropu. 3akon Bynbda.
Kanunnspusie sBienus (ypaBHeHue JKropeHa), MX poJib B IPUPOJIE U TEXHOIOTUU. MeTo bl ompe-
JIEJIEHNs] NTOBEPXHOCTHOIO HATSKEHUS. 3aBUCUMOCTb TEPMOJAMHAMHYECKON pPEaKLMOHHOW CIIo-
coOHOCTH OT nucnepcHocTH. Y paBHeHue KenbBuHa. BiusiHue nucnepcHOCTH Ha pacTBOPUMOCT,
KOHCTaHTY paBHOBECHUSI XUMHUYECKOM peakluu, TeMneparypy (a3oBoro nepexosa.

[TonyueHue TUCHEPCHBIX cUcTeM. MeTo bl TucneprupoBanus. Y paBHenue PeObunnepa st
paboThl mucneprupoBanusi. AncopOuonHoe noHmwkeHue npoynoctu (3dpdexr Pebunnepa). I'o-
MOTEHHAas ¥ FreTeporeHHasl KoHaeHcanus. MeractabunsHoe coctosiHue. DHeprus ['u606ca o6paso-
BaHU 3apOJIbIIIIa HOBOW (ha3bl, KPUTHUECKUH payc 3apopiia. /IBe ctanuu oOpa3oBaHusi HOBOM
dazpl. CBsA3b KUHETHKU 00pa30BaHMsI HOBOM (pa3bl C MEpeChIlleHUeM. YTpaBiIeHUE IUCIEPCHO-
CTBIO ITPY TOMOT'€HHOM KOHIeHcauu. [IpuMepsl moayyeHus: AUCIIEPCHBIX CUCTEM METOJaMH Qu-
3MYECKON ¥ XMMUYECKON KOHICHCAIUH.

Paznien 3. AncopOuuoHHbIE paBHOBECHS

Knaccudukanuss mexanu3zMoB ajacopouuu (pusnyeckas aacopOrus, XeMocopOIus U HOHO-
obmenHas ancopouus). [Ipupoaa ancopOrmonHbIX cril. OCOOEHHOCTH COCTaBISIOMMX CHl BaH-
nep-Baanbca (OpHeHTAIIMOHHBIX, MHIYKIIMOHHBIX M JUCIIEPCUOHHBIX) MPH aJcopOLMu. YpaBHe-
HUE /1715 TOTEHIMAIIbHON 3HEPTUU B3aUMOJECHCTBHSI aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO Tela.

AncopOuus ra3oB ¥ napoB Ha OAHOPOAHOM MoBepXHOCTU. 3akoH ['eHpu. YpaBHEeHuUe n30-
TE€pMbl MOHOMOJIEKYJISIpHOH afcopOuuu JIenrmiopa u ero ananu3. OnpejieneHre KOHCTaHT 3TOT0
ypaBHeHMs (JuHelHas popma ypaBHeHus Jlenrmiopa). YpaBHenue ®@pelinanuxa. Teopus noiu-
MOJIEKYJIIpHO# ancop6imu bpynayapa, Ommerta, Temepa (B2T), ypaBHeHune uzotepmsl acop0O-
1uH, ero aHanus. JIuneiinas ¢popma ypasHenus bOT u pacuet ero koncrant. OnpeneneHue yienb-
HOU moBepxHOCTH MeTo oM BOT.

AncopO1us ra3oB ¥ MapoB Ha NOPUCTHIX MaTepuanax. KolnuecTBEHHbIE XapaKTEPUCTHKH
MOPUCTHIX MaTepuasioB. IlopucTeie Tena KOpnycKyasspHON, KPUCTAJUIMUECKOHN U ry04aToil CTpyK-
TYypBbl, METOJIbI UX NoaydeHus. Knaccuduxarnms nop no lyOMHHUHY U €€ B3aUMOCBS3b C TEOPUSIMU
azicopOoIuu.

Teopus kanuuigspHON KoHAeHcauuy. KanuuisipHo-KOHIEHCAIllMOHHBIHN ructepesuc. Pacuer
MHTETpabHON U b depeHanbHON KpUBBIX pacnpezeneHus o0bema 1nop rno pasmMepam.

OcobeHHoCTH a7cOpOIMM Ha MUKPOIIOPUCTHIX MaTepuanax. [lorennumansHas Teopus [lo-
JSTHA. AJICOPOIMOHHBIN MOTEHIUAN. XapakTepUCTHIeCcKas KpuBas afcopOiuu. TemmneparypHas
MHBapUAHTHOCTb U a(PUHHOCTH XapaKTEPUCTUYECKUX KpUBBIX. OO00IIIEHHOE ypaBHEHUE TEOPUHU
Jy6unuHa o0BEMHOrO 3alOJHEHUS] MUKPOIIOpP, YaCTHBIE CIIy4al 3TOTO ypaBHEHHUS (ypaBHEHUE
Jybununa-PanymikeBuya). AncopOIiusi ra3oB ¥ HapoB B XUMUYECKON TEXHOIOTHH.

Ancop61Msi HOBEpXHOCTHO-aKTUBHBIX BellecTB. Biusuue crpoenus monekyn [TAB Ha mo-
BEPXHOCTHYIO aKTUBHOCTb, MpaBmiio J{rokno-TpayOe. 3aBUCUMOCTD MOBEPXHOCTHOTO HATSKEHHUS
OT cOocTaBa pacTBopa Ipu coOironeHuu 3akoHa ['eHpu u ypaBHeHus JleHrmiopa. YpaBHeHUE
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[umkoBCKOTO. YpaBHEHUSI COCTOSTHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (aICOPOITMOHHBIX) TUIe-
HOK. THUIIbI MOBEPXHOCTHBIX TJICHOK M OIMpEAeIeHUEe uX xapakrepucTuk. Becol Jlenrmiopa. dak-
TOPBI, OIIPENEIAIONINE arperaTHOE COCTOSIHUE aJiCOPOLIMOHHBIX TUIEHOK. OnpeeneHne cTpoeHus
a7ICOpOITMOHHOTO CJIOS ¥ pa3MepoB MoJiekyr [TAB.

Pazgen 4. DnexTpuyeckue sIBJICHUS Ha IOBEPXHOCTH

HBorinoit snexkrpuueckuii cnor (JI9C), mexanusmbr oOpazoanus J[IC. CooTHomeHUs
MEXIY JIEKTPUUECKUM IMOTEHIIUAIOM U TTOBEPXHOCTHBIM HaTshKeHUEM (ypaBHeHus JlunmMana).
DIIEKTpOKANWLISAPHbIE KPUBBIE U onpeneneHne napameTpos J9C no 3TuM KpUBbIM.

O6mue npeacrasienust o Teopusix crpoenust JIIC. Teopus ['yn — Uenmena. YpaBuenue
ITyaccona-bonbumana mis quddysnoit yactu J19C u ero pemenne. Tommuna qudy3Horo cios
Y BJIIUSIHUE Ha Hee pasNudHbIX (pakTopoB. J{BOWHOIM dnekTprudeckuit cioii mo teopuu IllTepHa, me-
pe3apsinka nmoBepxHocTH. [Ipumepsr oopazoanus 19C. Muriemisl 1 UX CTpOSHUE.

UeTtsipe BUJIa 3EKTPOKUHETUYECKUX SIBJIICHUM. DIEKTPOKMHETUUECKUN MOTEHIIMAN U BIIHS-
HUE Ha HETO pa3NnyHbIX (hakTopoB. YpaBHeHue [ enbmronbia-CMOIyXOBCKOTO JIsl CKOPOCTH Tie-
peHoca IpH 3JeKTpoocMoce U dnnekTpodopese. IhheKTrl, HEe YIUTHIBAEMbIE ITHM YpaBHEHHEM
(TIOBEpXHOCTHAsI MPOBOAMMOCTH, ANEKTPOPOPETHUIECKOE TOPMOKEHHE, PEeTaKCAIlMOHHBIN 3-
¢exkr). [IpakTrueckoe UCIoIb30BAHUE FICKTPOKUHETUUECKUX SBJICHUH.

Paznen 5. Kunernueckue cBOMCTBA IUCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTALIMOHHOTO aHau3a. CBS3b CKOPOCTHU OCAKICHUS YACTHULL C UX Pa3MEPOM.
YcnoBus cobmonenus 3akoHa Ctokca. CelMMEHTAIIMOHHBIN aHaIN3 MOJUANCIIEPCHBIX CHCTEM.
Kpusas cenumenTanuu. Kpussle pacnpeieneHus 4acTUL 0 paguycaM. DKCIEpUMEHTalIbHbIE Me-
TOJBI B CEAUMEHTALIMOHHOM aHaJIn3e.

MonexkynsipHO-KMHETHYECKas MPHUpoJia OPOYHOBCKOTO NIBHKEHHUsA. CBS3b MEXKIY CpeIHe-
KBaJIPATUYHBIM CABUTOM 4acTull U koddduuuentom auddys3un (3akon DitHmTerHA-CMOTYX0B-
CKOro). DKCIiepUMEHTallbHas IPOBEpKa 3akoHa DiHIITelHa-CMonyxoBckoro. CiencTBus u3 Teo-
puHr OPOYHOBCKOTO JTBUKEHHUSI.

CennmMenTanimoHHO-1M((y3HOHHOE paBHOBECHE, THIICOMETpUYecKrid 3akoH. CeanMeHTa-
LMOHHAsl yCTOWYUBOCTh JUCIEPCHBIX CUCTEM.

Paznen 6. ArperatuBHas ycTOMYMBOCTD M KOArYJISIUs AUCIIEPCHBIX CUCTEM

OO61re Bompochl YCTOWYMBOCTH AUCTIEPCHBIX cucTeM. CeTMMEeHTAIlMOHHAS U arperaTuBHAs
ycTounBocTH cucteM. JInopuabHble U TUO(POOHBIE CUCTEMBI: CAMOIIPOM3BOIBLHOE 00pa30BaHue
OJIHUX M HEOOXOIMMOCTh cTabmim3zanuu apyrux. Kpurepuit nuodunbHocTH cucteM o PeOun-
nepy-Llykuny.

JInodunsubie qucnepcHsie cuctembl. Kimaccudukamus u o01mas XxapakTepucTHKa OBepX-
HOCTHO-aKTHBHBIX BelllecTB. TepMoIMHaMUKa U MEXaHU3M MULle/III000pazoBanus. CTpoeHue MU-
nemn [TAB. Comobunuzarus. OcHOBHBIE (DAaKTOPBI, BIUAIOIINE HA KPUTUYECKYIO KOHIIEHTPAIHIO
munemnoodpazosanusa (KKM). Meroast onpenenenus KKM. ITpumenenue ITAB.

JInodobusbie nucnepcHbie cucTeMbl. DakTOpbl YCTOMYNBOCTH IMOGOOHBIX cucTeM. beicTpas
U MeJuieHHas koaryssius. Kuneruka koarynsnuu no CMmonyxoBckomy. OnpezieieHue CKOpocTH
Y BPEMEHU MOJIOBUHHOM KOAryJIsIMU. 3aBUCUMOCTb YKCIIa YaCTULl PA3HOTO MOPsIIKA OT BPEMEHHU.

OcHoBHble nonoxeHus: Teopun Jepsruna, Jlangay, @epses, Oepoeka (JIDPO). Packiu-
HUBAIONIEE JIABJIEHUE U €T0 COCTABISAIONINE. DHEPTUs NEKTPOCTATUUECKOr0 OTTAIKUBAHUS TPU
B3aMMOJICCTBUH CJIa003apsHKEHHBIX MOBepXHOCTEH. CHitbl 1 3HEprus npuTshKkeHus. Oo1ee ypas-
HEHUE JJI1 SHEPTUH B3aUMOACHCTBUS AUCHIEPCHBIX YacTull. [loTeHIInanbHble KpUBbIE B3aUMOIEH-
CTBHUSI YACTHI] B MOHOCTAOMITM3UPOBAHHBIX TUCTIEPCHBIX cucTeMax. [loTeHImanpHbIi Oapbep u ero
3aBUCHUMOCTh OT TONIIUHBI Auddy3Horo cios. Koarynsius B mepBoM U BTOPOM MHUHHUMYyMaXx.
Helitpanu3annonnas v KOHIIEHTpalMoHHas koarysmus. [lopor 6picTpoii koarynsmuu. [IpaBuio
[Myneue-Tapau. 3akon Jepsruna. Ctaduin3anus TUCIEPCHBIX CUCTEM BEICOKOMOIICKYIISIPHBIMU
coemuaeHusIMU (BMC) u TIAB. MeTo1b1 04MCTKH TPOMBITIUIEHHBIX W OBITOBBIX CTOKOB, OCHOBAH-
HbI€ HAa U3MEHEHHUH arperaTuBHOM U CEJUMEHTAMOHHON YCTOMYMBOCTH IUCIEPCHBIX CUCTEM.

Paznien 7. CTpyKTypooOpa3oBaHHE U CTPYKTYPHO-MEXaHUYECKHE CBONCTBA AUCIIEPCHBIX CH-
CTEM
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Tunsl CTPYKTYp, 00Opa3yrOIIMXCSl B arperaTiBHO-YCTOWYMBBIX U arperaTuBHO-HEYCTOWYH-
BBIX JUCHEPCHBIX cucTeMax. KUAKOKPUCTAININYECKOE COCTOSIHUE arperaTuBHO-YCTOMYMBBIX JTHC-
IIEPCHBIX CUCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYP B arperaTMBHO-HEYCTOHYMBBHIX (TMO(OOHBIX) AucC-
MEPCHBIX cHUcTeMax. B3auMOCBsA3b MEXy BUJIOM MOTECHIIMAIBHON KPUBOM B3aMMOJCUCTBUA Ya-
ctutl (mo Teopuun JJIDPO) u TUIIOM BO3HUKAIONIMX CTPYKTYp. KoarynsmmoHHO-THKCOTPOITHBIE U
KOHJICHCALIMOHHO-KPUCTAJUIM3ALMOHHbIE CTPYKTYphI. Ilepexon ogHux cTpykryp B Apyrue. Teo-
pusi cTpyKTypooOpa3zoBaHus (PU3NKO-XUMUYECKasi MEXaHUKa) KaK OCHOBA MOJTYYEeHHsI HOBBIX Ma-
TEpUAJIOB.

Peonoruyecknii MeTo UCCIIEIOBAHUS TUCIIEPCHBIX cucTeM. OCHOBHBIE OHATHUS U UCAIIb-
HBIE 3aKOHBI PEOJIOTHU. MOJENMpPOBaHNE PEOJIOTMYECKUX CBOMCTB Teil. Monens Makcsesuia, Mo-
nens KensBuna-®oiirra, Moaeabs bunrama.

Knaccugukaius AUCIepCHBIX CHCTEM 0 CTPYKTYPHO-MEXaHHUECKUM cBolicTBaM. Hproto-
HOBCKHE U HEHbIOTOHOBCKHE )XHMJIKOCTH. [IceBnomiacTuueckue u quinaTaHTHbIE KUIKOCTH U TBEP-
n0o0pa3Hble Tena. BA3KoCTh KHUIKUX arperaTUBHO yCTOWYHMBBIX IUCHIEPCHBIX CHCTEM. Y paBHEHHUS
Ounnmreina, [raynunrepa, Mapka-Kyna-XayBuHka. Peosiornueckue cBOWCTBa CTPYKTYypUPO-
BAaHHBIX JKUJIKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3akirouecHne
[ToBepXHOCTHBIC SBJICHUS M JUCIICPCHBIC CHCTEMbI B XMMHUYECKOM TexHonoruu. Kooun/i-
Hasi XUMUS U OXpaHa OKPYKAKOLIEH Cpeibl.
OO611ee KOJIMYECTBO Pa3ALIioB - 8.

4 O0beM yueOHOil TMCUUIJIMHBI — BCE BUIbI Y4eOHOM pabOThI, 3.€. ¥ Yachl I TaOIHUIIbI
Oepyrcs u3 yueobnoro miana (YII) u PITI.

O0beM JUCHHUILIHHBI
Bup yueOHoit padoThl Axan. | Actp.
3E
q. q.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 5 180 135
KonrakTHasi pa6oTa — ayIuTOpHbIE 3aHATHUS: 1,79 64,4 48,3
Jlexumn 0,89 32 24
[Tpaktrueckue 3anstus (I13) 0 0 0
JlabopaTtopusbie padoTsi (JIP) 0,89 32 24
CamocrosiTesibHas paboTa 2,22 80 60
KonTaktHas camocrositenbHas paboTa - -
CaMocTosTenbHOE U3YUEHHE Pa3/IeTOB TUCIUIUIMHEI (TOATOTOBKA 2,22 80 60
K J17aOOpaToOpHBIM paboTaM)
Bua konTpoJs:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — MpoMexyTO4YHast aTTeCTalHs 10 0,4 0,3
IToaroroBka K 3K3aMeHy. ' 35,6 26,7
Bua uTOroBOro KOHTpoJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«MareMaTHKa»

1. Heab AucuMIIMHBI - (GOPMHPOBAHUE Yy CTYJCHTOB CHCTEMbl OCHOBHBIX MOHSTHH,

HCIOJIB3YEMBIX MJIA IMOCTPOCHUIA BaXHEHUIITNX MaTeMaTHYCCKUX M0)1ene171 U MaT€MaTU4YCCKUX
METOHOB JJI1 ONMMCAHUSA PA3JIMYHBIX XUMUKO-TCXHOJIOT'MUCCKHUX TPOUCCCOB.
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2. B pe3yabTare H3y4YeHHs AUCHHMIJIMHBI 00y4AIOIMIiCS JO/IKeH:
Obnadoams cneayoIUMU KOMIETCHIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:

— OCHOBHI au(depeHInanbHOr0 U HHTETPATHHOT0 UCUUCTIEHHS, TU(PepeHIINaTIbHBIX ypaB-
HEHUI1, TEOpUU BEPOATHOCTEH U MAaTEMAaTUYECKOM CTaTUCTHKH,

—  MaTeMaTU4eCKHe TEOPHH U METOJbI, JIeKaIIue B OCHOBE MMOCTPOSHHSI MATEMATUYECKHX MO-
Jenei;

—  OCHOBBI IPUMEHEHHSI MATEMaTHYECKUX MOJIENeH U METOI0B.
YMersb:

—  BBIOMpaTh MaTEeMaTHYECKNE METOJIbI, IPUTOAHbIC /Ul PELICHUsT KOHKPETHOH 3a/1a4H;

—  HCIOJB30BaTh MAaTEMaTHYECKUE MOHSITHUSA, METOJAbI U MOJIENH JUIs OMHMCAHUS Pa3IHMYHBIX
IPOIIECCOB;

—  BBISIBJIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, JIEKaI[le B OCHOBE KOHKPETHBIX MPOIIECCOB;

—  HCHOJb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;

—  NPUMEHATh MaTEMaTHYECKHE 3HaHUS Ha MEKAUCUUIUIMHAPHOM YPOBHE.

— Buagers:

— ocHOBaMH ()yHJAMEHTAIBHBIX MATEMATUHIECKUX TEOPHI M HAaBBIKAMHU HCIIOJIB30BAHUS MaTe-
MaTHYEeCKOT'O arnmapara;

—  METOJaMH CTaTHCTHYECKOW 00paboTKH HH(POPMAIIHH.

3. KpaTkoe coaep:kanue Q1uCHUNIHHBI
1 CEMECTP

Beenenne. IIpeamer u Meronbpl MmareMaTuku. OnucaHue OCHOBHBIX pa3zienoB Kypca. CTpyk-
Typa Kypca U IpaBujia pEUTUHIOBON CUCTEMBI.

Pa3zgea 1. djiemeHTHI a1re0phl.

YucnoBsle MHOXeCTBA, kKoMmIuiekcHbie uncna. Onpeaenurenu |l u 1l mopsnkos. Bekropsi:
OCHOBHBIE NTOHATHS, CKAIIPHOE, BEKTOPHOE ¥ CMEIIAHHOE NTPOU3BEACHUS BEKTOPOB. AHAIUTHYE-
CKas TeoMeTpus: MpsiMasi Ha TUIOCKOCTH, KpuBble || mopsnka. Marpuisl: nelicTBUs HaJ MaTpH-
[[aMH, TIpUBEJICHNE K CTyleHYaToMy BUay U Buay laycca. Panr matpuisl. OOpatHas marpuua.
Teopema Kponekepa-Kanemnu. Pemenne cuctem nuHeHbIX anredpandeckux ypaBHeHuil. CoO-
CTBEHHbIE YHcia U BeKTopbl. KBagparuunbie GopMsl.

Pa3nen 2. ®yukuus oanoii nepemenHoi. Ilpenen ¢pynxkuun. HempepbsiBHOCTD (PyHK-
HH.

Oyukuus. CrocoObl 3aianug QyHKUMH. JneMmeHTapHble GyHkuuu. [Ipenen dyHkuuu B
touke. OgHOocTOpoHHME Tpenensl. [Ipenensl Ha GeckoHeyHOCTH. beckoHeuHo Manble U Oecko-
HEYHO OoJibiliue (PYyHKIIMH, KX CBOMCTBA M B3aUMOCBsI3h. OCHOBHBIE TE€OPEMBI O mpezenax. [lep-
BBl M BTOpOH 3aMevaresbHble npesensl. HenmpepblBHOCTh (PYHKIIMHM B TOUKE M Ha POMEXKYTKE.
CaolicTBa QyHKIINIA, HETIPEPHIBHBIX Ha OTpe3Kax. Touku pa3priBa GyHKIIMH U UX KJIACCU(PUKALIKS.

Pazpnen 3. IudpepennuanbHoe ucuuciaenne GyHKIUN 0JHON NepeMeHHOM.

[TpousBoaHas GyHKIMHU, €€ TEOMETPUUYECKUN U MEXaHUYECKUH CMBICI. YpaBHEHHs Kaca-
TesnbHOM U HopManu. [IpaBuna nuddepenupoBanus. Tabnuna OCHOBHBIX MPOU3BOAHBIX. Jud-
bepeHurpyeMocTb QyHKLIHU: ONpeAesIeHIE, TEOPEMBI O CBSI3M HEMPEPBIBHOCTH U AU PepeHiu-
pyeMocTH (DYHKIIMH U C CyllecTBOBaHHEM Mpou3BoaHON. Juddepeniman pyHkuuu: onpeaene-
Hue, cBoicTBa. [IpousBoaHas cinoxHoi GyHKIMKU. OCHOBHBIE T€OPEMBI THU(PEepeHITHATHHOTO HC-
yucienus: Pomns, Jlarpamka, Kommu. [IpaBuno Jlonurans (packpbiTHe HEONpeneleHHOCTEH).
[Tpon3BoHBIE BBICIIKX MOPSAKOB. MOHOTOHHOCTh (PYHKIIMU: ONpe/iesieHne, HEOOXOAUMbIE U J10-
CTaTOYHBIE YCIIOBHs. DKCTpeMyM (YHKIHUU: ONpeseTeHrne, He0OX0AUMBIE U 10CTaTOYHBIE YCIIO-
BUA. BhINMyKI0CTh, BOTHYTOCTh M TOUKH Neperuda rpaduka GyHKIUHU: ONpeesieHus, He00Xoau-
MbI€ M JIOCTATOYHBIE YCJIOBHUS MX cyllecTBoBaHus. OOmias cxema uccienoBaHus QyHKUuUH, mo-
CTpOE€HHE UX TpadUKOB.
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Pa3nea 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OJHOM NepeMeHHOM.

[TepBooOpasnas pyukmus. HeonpeneneHHbII HHTErpall U €ro cBoicTBa. Tabimia OCHOBHBIX
MHTETpaJIoB. MeTo/Ibl MHTETPUPOBAHUS: HENOCPEACTBEHHOE MHTEIPUPOBAHUE, METOJ IMOACTa-
HOBKH, MIHTEIPUPOBAHUE 110 YACTSIM, MHTEIPUPOBAHHUE pAllMOHAIBHBIX ApO0ei, HHTErpUpOBaHUE
HEKOTOPBIX UPPAMOHATBHBIX U TPUTOHOMETpHUECKUX (pyHKIMHA. OnpeneneHHbi HHTErpal, ero
reOMETPUUYECKUI CMBICI, €r0 CBOMCcTBa. TeopeMa o cpenHeM 3HaueHnuu. @opmyna Herotona-Jlei-
OHMIIa. 3aMEHa [IEPEMEHHON 1 MHTEIPUPOBAHUE I10 YaCTSIM B OIIPEIEJICHHOM UHTerpaie. Beruuc-
JIEHHE II0MAJeH IOCKUX (GUTYyp U 0OBEMOB TeJl BPAIlEHUs C IOMOILBIO OIPENEIEHHOIO HHTe-
rpana. HecoOcTBeHHbIE HHTErpaibl: ONPEAEIEHUS, CBONCTBA, METO/bI BEIUNCICHMUS.

2 CEMECTP

Paspen 5. IudpepennuaibHoe ucunciaeHue GyHKUMA HECKOJIbKUX MepeMeHHbIX.

OyHKIUY ABYX U 00JIee NepEMEHHBIX: OIpeesieHHe, 00JacThb OlpeesieH s, 001acTh Cylle-
CTBOBaHMsI, T€OMETPUYECKAsT MHTEPIIPETALMS, JIMHUU YPOBHS, U MOBEPXHOCTU ypoBHs. [Ipenen
dbyHKIIMK B Touke. YacTHBIC MPOU3BOIHBIE (Ha IpuMepe (DYHKIIMU IBYX MmepeMeHHbIX). Judde-
PEHLMPYEMOCTh (DYHKIIMH: OTIpesieieHue, CBA3b AU HepeHIupyeMOCTH ¢ HEPEPBIBHOCTHIO U C
CYLIECTBOBAaHMEM YaCTHBIX MPOU3BOJHBIX. JlocTaTouHble yca0BUs AU PepeHIUpyeMOCTH YyHK-
. JuddepeHnmpyeMocTs CIIOKHON (YHKIMH, MTOJIHAs nponsBoaHast. Juddepenuuman GyHk-
UM JIBYX [IEPEMEHHBIX, €r0 HHBApUAHTHOCTh. JuddepenmpoBanye GyHKINU OAHOM U IBYX IIe-
PEMEHHBIX, 33JaHHOW HEsABHO. YacTHBIE MPOM3BOAHBIC U MU(PEpEeHINAIbl BEICIINX MOPSIKOB.
Teopema 0 paBeHCTBE CMELIAHHBIX TPOU3BOAHBIX (151 QYHKLIMU JBYX NEPEMEHHBIX). AHAINTH-
YeCKHii mpu3HaK nojHoro nuddepenumana. [Ipon3BogaHas Mo HarpaBIeHHIO: onpeaeaeHue, Gpop-
MyJa JUis ee BbluuciieHus. I'paiueHT u ero cBoicTBa. DKCTpeMyMbl (PYHKIUH JIBYX EPEMEHHBIX:
onpezeneHusi, He00XOAUMOE U AOCTATOYHOE YCJIOBUS CYLIECTBOBAHMS SKCTpeMyMa. Y CIOBHBII
9KCTPEMYM: OIIpe/iesIeHUE, METO bl HAXOKACHUS TOUEK YCIOBHOIO 3KCTpeMyMa (IIpsIMON METOJT U
MeTo MHOkuTenel Jlarpanska). Hanbonbiiee 1 HauMeHblee 3HaueHUs (PyHKIINUY IBYX IIEpEeMEH-
HBIX B 3aMKHYTOH 00JIaCTH.

Pa3nea 6. Kpatnbie nHTerpassbl.

JIBOIHOM MHTErpal: ollpeesieHIe, TeOMETPUUECKUI CMBICH, CBOHCTBA. TeopeMa o cpeiHeM
3HAYEHUH JIBOMHOr0 MHTErpayia. BelunciieHne IBOMHOIO UHTETpaja B AEKAPTOBOM CHCTEME KOOP-
JUHaT. BelunciieHne qBOMHOIO MHTErpasa B MOJISAPHON cucteMe koopanHat. Muaterpan Oiinepa -
[Tyaccona. [1punosxenust IBOHHOr0 HHTETpaJia: BEIUMCICHHE TUIOIIAIH IIJIOCKOK 00acTu, oobeMa
LWIMHIPUYECKOTO Tea, TUIOIAAU TOBEPXHOCTH, MAaCChl INIACTUHKH C 33JaHHOW INIOTHOCTBIO, KO-
OpJMHAT LEHTPA TAKECTU MJIACTUHKU. TPpONHON HHTErpa: onpeaenenne, pu3ndeckuii U reomMer-
PUYECKHI CMBICII, CBOWCTBA, TEOPEMA O CPEAHEM 3HAUYEHUU TPOMHOrO MHTErpaya. Beruucienue
TPOWHOTO UHTETpajia B IEKApTOBOW CUCTEME KOOPJIMHAT, B IMJIMHAPUIECKUX U CHEPUUECKUX KO-
opauHatax. [Ipuno)xeHus: TpPOMHOTO MHTErpaja: BeIYMCICHHE 00beMa, Macchl Tela ¢ 3aJaHHON
IUIOTHOCTBIO, KOOPJAMHAT LIEHTPA TAXKECTH Tea.

Pa3nen 7. KpuBosinHeiiHbIe M TOBEPXHOCTHbIC HHTErPaJIbl.

KpuBosnHelHbIi HHTErpall o KOOpAWHATaM: onpeaenaeHue, pU3n4eckuii cMpIci, cBoiicTBa. BhI-
YUCJICHNE KPUBOJIIMHEHHOTO nHTerpana. dopMyiia s BEIYUCIEHUS pabOThl MPHU MEepeMEIIeHUN
MaTepuaIbHOW TOUYKH B CUJIOBOM I0JI€ BAOJIL HEKOTOporo mytu. @opmyna ['puna 1ist BeIuucie-
HUS KPUBOJIMHEWHOTO UHTETpasla [0 3aMKHYTOMY KOHTYpy. He3aBucumocTh KpUBOJIMHENHOT O HH-
Terpajia OT MIyTH UHTETPUPOBAHUS: HEOOXOAUMOE U JOCTATOYHOE YCIOBUE HE3aBUCUMOCTH, KpHU-
Tepuil He3aBUCUMOCTH. [loTeHInanpHoe moJie, NoTeHIHaNbHas QYHKIUSA U ee BelYMcIeHue. Bol-
YHCJIEHWE KPUBOJIMHEWHOTO MHTErpasla, He 3aBUCSILEro OT MyTH MHTerpupoBanus. [loBepxHoCT-
HBII MHTETpall: onpeaeseHne, GU3NUEeCKUl CMbICI, BBIYMCICHHE B JEKapTOBOM cucTeMe KOOpAU-
Hat. Teopema ["aycca-Octporpanckoro. @opmyna Crokca.
3 CEMECTP

Pasznen 8. Inddepennuanbubie ypaBHeHHs EPBOr0 MOPSAKA.

JuddepenunanbHble ypaBHEHUS: ONpeIeIeHUe, OPSAIOK, PELIeHre, TeoOpeMa CyIEeCTBOBA-
HUS ¥ €IMHCTBEHHOCTH pemreHus. 3agada Kommu. Juddepennmanpasie ypaBHEHHUS C pa3Ieisio-
MUMUCS iepeMeHHbIMUA. OJTHOPOAHbIE YpaBHEHUS |-T0 mopsiaka: ornpeesieHue 1 METO T peICHHS.
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JIuneiinble ypaBHEHUs |-To mopsaka: ONpelesIeHne U METOJ pelleHus. Y paBHEHUs bepHymu:
omnpeneneHue u Metoa pemenus. Juddepennmanbabie ypaBHEHUS B MOTHBIX TuddepeHraniax:
OIpe/IeNIEHUE U METO/1 pellieHus. IHTerpupyoomuii MHOKUTENb: ONIPE/IETICHUE, CBEACHHUE K ypaB-
HEHUIO B OJHBIX AU depeHuanax ¢ moMoIIbI0 HHTETPUPYIOIIETO MHOKHUTEIS.

Pa3nen 9. luddepennuanbHbie ypaBHeHHs] BTOPOT0 NMOPS/AKA.

Juddepenunanbable ypaBHEHHUS BTOPOTO MOPSAKA, TOMYCKAIOIINUE MOHKEHUE MOPSIKA.
Jlunetinvie nuddepeHnnanbupie ypaBHEHUS BTOPOTO MOPSAKA: ONpeAesIeHre, OJHOPOAHbBIC U He-
OJIHOPOJIHBIC JIMHEIHBIC ypaBHeHUs. CBOMCTBA penieHui. JInHelHas He3aBUCUMOCTh (DYHKITUH.
Omnpenenurens BpoHckoro u ero coiictea. Teopembl 0 CTPYKTYpe OOIIUX PEUIeHUN JTUHEWHBIX
OJIHOPOJHBIX U JMHEMHBIX HEOJHOPOIHBIX MU (depeHIINalbHBIX YPaBHEHH BTOPOro MOpPSIKA.
dyHIaMeHTallbHASL CUCTEMA PEIICHUHN JTMHEHHOTO OJHOPOAHOro nuddepeHITMalIbHOTO ypaBHe-
HUSL BTOpOro mnopsiiaka. JIunelinele onHopoaHble nuddepeHIaibHble YpaBHEHHUs BTOPOTO IO-
psiZiKa C MOCTOSIHHBIMU K03 huiimenTaMu: MeTo | Diiepa Ui pelieHus 3TUX ypaBHeHUH. JInHei-
HbIE HEOJHOPOIHbIE Au(depeHLInaIbHble YpaBHEHHS BTOPOTo MOPsiIKa C MOCTOSHHBIMU KO3(hdu-
[UEHTaMH: METOJ I0J00pa YaCTHOTO PEIICHHUS STOT0 YPaBHEHHSI C IPABOI YaCThIO CHIEIIMATIBLHOTO
BUJIa U METOJ] BapHalllK MPOU3BOJIBHBIX MMOCTOSHHBIX. JIuHeitHble nuddepeHianbupie ypaBHe-
HUA N-TO TIOPAJIKA: CBOMCTBA PEIICHUMN, TEOPEMBI O CTPYKTYpe OOIIEro pemeHus. AJIrOpuTM mo-
CTpOEHHS OOIIETO pelIeHUs TUHEHHOTro MU depeHInaTbHOr0 YpaBHEHUS N-TO TOPsIKa C TOCTO-
SHHBIMU K03 purimenramu.

Paszpnen 10. Cucrembl nuddepeHnuaibHbIX YPABHEHHI.

CucreMbl IMHEHHBIX AU GEpeHLINaTbHbIX YPaBHEHUH IEPBOIO MOPsI/IKA, PEIIEHNE METOI0M
uckioueHus. Cuctemsbl TMHEHHBIX MU depeHIaTbHBIX YPaBHEHUN IEPBOTO MOPSJIKA, METO/I Ba-
pHUaLUK IPOU3BOJIbHBIX MOCTOSIHHBIX. CHCTEMBI IMHEWHBIX OJJHOPOIHBIX YpaBHEHUI [1€PBOro I0-
psAKa ¢ TOCTOSTHHBIMU KO3 dunmeHTamu, metos Ditnepa. CucTeMbl IMHEWHBIX HEOHOPOIHBIX
Qg epeHInaIbHBIX YPAaBHEHUH C MOCTOSIHHBIME K02 pHimeHTamu.

Paszpnen 11. YUncioBbie 1 GyHKIMOHAIbHBIE PSA/bI.

YucnoBsle psiibl: OCHOBHBIE MOHATHUS, CXOAUMOCTH psiia. HeoOXxoaumblii pu3HaKk cxo1u-
MocCTH psana. CBoiicTBa cxoasmuxcs psAaoB. JlocTaTouHble IpU3HAKKA CXOAUMOCTH 3HAKOMOJIOKHU-
TEJNbHBIX PAAOB: MHTErpasibHbIN Npu3Hak Kolm; npu3Haku cpaBHEHUs psAAoB; npu3Hak Jlamam-
6epa; panukanbHbii mpu3Hak Komm. Psnaer Aupuxie. 3nakouepeayrouuiics paa: onpeaeacHue,
npu3Hak JleiiOHuia. AGCOMIOTHAS M YCIOBHAS! CXOJUMOCTh 3HAKOIIEPEMEHHBIX psAIoB. DYyHKINO-
HaJlbHBIE psibl. CTeTeHHBIE Ps/IbL: OllpesieNieHue, TeopeMa Abest, THTepBall CXOAUMOCTH, PaIuycC
cxoaumoctu. CBoiicTBa cTeneHHbIX psAAoB. Paael Teinopa u Makiiopena: onpeieneHue, ycaoBUs
cxoaumoctu psana Telinopa k ucxoaHon Gpynknuu. Jlemma lim L: _o msa VX € R . JTocrarounsie

n—oo

YCJIOBHSI CXOIUMOCTH psina Teinopa. Anroputm pasnoxeHuss GyHkuuu B psa Makinopena. Oc-
HOBHBIE pasiokenns GpyHkimit: €, SiNX, cosx, In(1+ x), (1+ x)n ,arctgx , arcsinx s ps Ma-

KJopeHa. Paznoxxenue ¢pyHkuuii B psjg Teinopa ¢ mOMOIIBIO OCHOBHBIX pasznoxeHui. [Ipumene-
HUE CTENIEHHBIX PAA0B: MPUOIMKEHHbIE BBIYMCICHUS, TPUOIMKEHHOE perieHne AuddepeHnnans-
HBIX YPABHEHUM.

4 CEMECTP

Pasznen 12. Teopusi BepositHocTeii. CiryyaliHble BeJJMYMHBI U MX 3aKOHBI pacnpeaesne-
HHA.

[Tpenmet Teopun BeposiTHocTel. Citydaiinbie coObiTus. [IpoTBONnONOKHBIE COOBITHS. Hesa-
BUCHMBIE coObITUS. OTHOCUTENbHAS YacToTa. Kiaccudyeckoe u reoMeTpuieckoe onpeieiieHrue Be-
POSITHOCTH. DJIEMEHTApHAsl TEOPHsI BEPOATHOCTEH. MeToabl BeIUMCIEHUsT BeposiTHOcTer. [Ipo-
CTPAHCTBO JIEMEHTApHBIX cOObITHH. Kiaccuyeckoe onpenenenue BeposSsTHOCTH. Anredpa coObl-
TUH: TEOPEMBI O BEPOSATHOCTU CYMMbI COOBITHI, IPOTUBOIOJIOKHBIX COOBITHI, CyMMa BEpOSITHO-
CTel HECOBMECTHBIX COOBITHH, 00pa3yIoUINX MOJHYIO Ipyny. AKCHOMaTHYECKOe OIpeieeHne
BepoATHOCTH. CTaTUCTUYECKOE OIpe/ieTIeHHe BEPOATHOCTU. Y CJIOBHAS BEPOSTHOCTh. TeopeMbl O
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BEPOSITHOCTH TPOU3BEICHHS 3aBUCHMBIX U HE3aBUCHUMBIX coObITuid. [lomHas BepostHocTs. Ilo-
BTOpHbIE HcHbITaHud. @opmyna bepuymim. JlokanbHas W WHTErpajabHas Teopembl MyaBpa-
Jlarmaca. ®opmyna Ilyaccona.

[TonsiThe ciydailHOM BETMYUHBI. JJUCKPETHBIE U HETIPEPBIBHBIC CIIyYalHbIE BETMUYMUHbBI. 3aKOH
pacripeniesieHus ciay4aiiHoi BennuuHbl. OyHKIMS pacnpeaeseHus, ee cBoicTBa, rpaduk. Ilnot-
HOCTb pacIipe/ieJICHHs HeMTPEePhIBHON CITy4yailHOM BeTMYUHBI (IUIOTHOCTh BeposiTHOCTH ). Dopmyna
JUISL BEPOSITHOCTH IIOIAJaHUsl HENPEPBIBHOW CIIy4allHOW BEJIMYMHBI B JAHHBIM MHTEPBAJI, BBIPA-
YKEHHBIN Yyepe3 MIIOTHOCTh BEPOSITHOCTH, T€OMETPUUYECKUI CMBICIT (opMyIibl. bBuHOMHAaNbHOE pac-
npeaeseHue, pacupenenenue Ilyaccona, paBHOMEpHOE pacipeesleHne, HOPMAJIBHOE pacipee-
JIEHUE, SKCIIOHEHIIMAJIbHOE pacIpe/ieiICHHE.

Pa3nes 13. MaTemaTu4eckasi CTaTHCTHKA.

[Ipeamer maremaTudyeckodl CTaTUCTUKU. OCHOBHBIE 3aJa4ll MAaTEMaTH4YECKON CTaTHUCTHKU.
Bri6opounsiii Metoa. Cratucruyeckoe onucanue. Beibopku. ['mctorpamMma v MOJUTOH 4acToT.
Craructuueckas (amnupudeckas) GyHKUUs paciipeneiaeHus. BoloopouHble XapaKTepUCTUKH U UX
pacupenenenusi. CocrositenbHble, 3PPEKTUBHBIC CMEIIICHHBIE M HECMEIIICHHBIE OLICHKH ITapaMeT-
poB. CTaTUCTUYECKOE CPEAHEE, CTATUCTUYECKAs JUCIEPCUS U CTATUCTUUYECKOE CpEeHEE KBaJpa-
TUYHOE KaK TOUYE€YHbIE OLICHKU HEU3BECTHBIX: MATEMaTHUYECKOI0 0XKHUIAHUSL, TUCIIEPCUHU, CPETHETO
KBaJPaTUYHOTO OTKJIOHEHMs. J[OBepUTEIbHbIE MHTEPBAJIbI U MHTEpBaJIbHbIE OLIEHKU. JloBepu-
TEJIbHBIC OIICHKH HEU3BECTHOW BEPOSTHOCTH 1O OOIBIITUM BBIOOpKaM. JloBepuTenbHast OLIEHKa Ma-
TEMaTUYECKOr0 O’KUJIaHUS IIPU HEU3BECTHOU ucniepcuu. JJoBepuTenbHas OlleHKa CPeIHEro KBaj-
paTtuyHOTro OTKJIOHEHUs. TouHble BIOOpOUHBIE pacnpeneneHus: CTeio/ieHTa (t- pacnpeneneHue),
dumepa-Crenexopa (F-pacnpenenenne), ITupcona (y*-pacnpenencuue). [Iposepka cTaTucTide-
CKUX runore3. Maremarnyeckue MEeTo/1bl IPOBEPKU CTATUCTUUECKUX FUIOTE3. DIEMEHTHI TEOPUU
KOPPEJIALIIH.

4. O0beM y4eOHOH JUCHUIIIMHBI
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Cemectp

Bun yue6Hoii padoTnl Bcero 1 2 3 4
3E Axaja.u. 3E Akan.u. 3E Akan.u. 3E Akan.u. 3E Akana.u.

OO01mas TPy10eMKOCTh THCIIUILTHHBI 18 648 5 180 5 180 5 180 3 108

KonrakTHasi pa6oTa — ayIuTOPHbIE 3aAHATHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexnun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16

[Tpaktuueckue 3ansatus (I13) 4 144 1,33 48 0,89 32 0,89 32 0,89 32

CamocrosiTeJibHasi paboTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60

KoHTtakTHas camocTosTeNnbHas paboTa 0,6 0,4 0 0 0,2

CamocrosiTenbHOE U3YUCHHE Pa3/IeNIOB AUCIIHU- 8,44 303.4 2,34 836 2,22 80 2,22 80 1,66 59,8

IJIAHBI

Buj koutrposs — 3aver ¢ oeHKOM + +

Bun konrpoJs — 3aver + +
Bua koHTpOJIs — DK3aMeH 2 72 1 36 1 36

KonTaktHas pabota — mpoMekyToyHas aTTecTalus 5 0,8 1 0,4 1 0,4

[TonroToBka kK SK3aMeHy. 71,2 35,6 35,6

Buja nToroBoro KoHTpoOJIA: 3ader c oueHkom JK3aMeH JK3aMeH 3auer

Cemectp
Bux yuedHoii paGoTsi Bcero 1 2 3 4
3E AcTtp. 4. 3E Actp. 4. 3E AcTp.u. 3E AcTp.4. 3E Actp. 4.

OO0mas TPY10eMKOCTh THCITUTITHHBI 18 486 5 135 5 135 5 135 3 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 7,56 204 2,66 72 1,78 48 1,78 48 1,34 36
Jlexuun 3,56 96 1,33 36 0,89 24 0,89 24 0,45 12
[MpakTaeckue 3arstus (I13) 4 108 1,33 36 0,89 24 0,89 24 0,89 24
CamocrosiTejibHasi paboTa 8,44 228 2,34 63 2,22 60 2,22 60 1,66 45
KonTakTHas camocrositenbHas pabora 0,45 0,3 0 0 0,15
CamocrosaTenbHOE U3YUYEeHUE Pa3/IeNioB TUCIIH- 8,44 227 55 2,34 62.7 2,22 60 2,22 60 1,66 44,85
TJIAHBI
Buja koHTpoJisi — 3a4eT ¢ OLeHKOMH + +
Bupa xkontpossi — 3auer + +
Buja koutpoJisi — Ok3ameH 2 54 1 27 1 27
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KonTtakTHas paboTa — mpoMe)KyTOYHAs aTTECTAIIHS 0,6 1 0,3 1 0,3
[ToaroroBka k 3K3aMeHy. 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM DK3aMeH IK3aMeH 3auer
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AHHOTaNuA padoyeil MPOrpaMmMbl AUCUUNIMHBI
«Du3nKa»

1. Heap (UCHUNIMHBI — PUOOPETEHUE 00YJIAOIIIMMHUCS 3HAHUI TI0 OCHOBHBIM pa3zeiiaM (hU3UKH U
YMEHUIO TIPUMEHSITh UX B APYTHX €CTECTBCHHOHAYYHBIX JUCIUILTAHAX.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00YYaKOIIMIiCS JOIKEeH:

Obnadamys CIEeAYIONIAMA KOMIIETCHIIUSAMHU ¥ WHAUKATOPAMH UX TOCTHKCHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3namo:

- (hu3MYEeCKHe OCHOBBI MEXaHUKH, PH3UKU KOJICOAHUW W BOJIH, AJIEKTPHUECTBA U MarHETU3Ma, JJICK-
TPOAMHAMUKH, CTATUCTUYECKON (DU3UKH U TEPMOIMHAMUKHU, KBAHTOBOW (DU3UKU;

- CMBICIT (PYHIAMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB, PUHIUIIOB M TIOCTYJIATOB; UX (HOPMYIUPOBKU H
TPaHULIBI TPUMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra PU3MUECKUX SIBICHUN C PYHIaAMEHTAILHBIMU MPUHIMIIAMHI ¥ 3aKOHAMH (-
3MKH; OCHOBHBIE METO/IbI PEILICHHS 3a/1a4 110 ONMUCAHHIO (PU3MUECKUX SBICHUMH;

- METOJIbI 00PaOOTKHU pe3yNIbTaTOB (PU3NIECKOTO IKCIIEPHUMEHTA.

Ymemn:

-IPUMEHATh TEOPETHUYCCKUE 3HAHUS M IKCIICPUMEHTAJIbHBIC METOJbI UCCICIOBAHHS MPU PEUICHUN
po(hecCHOHANBHBIX 33]1a4;

-IIPOBOJIUTH PACUEThI, OCYIIECTBISATh aHAIN3 U HA OCHOBE TOTO JieJiaTh 000CHOBAHHBIEC BBIBO/IBI;

- QaHAJM3UPOBATh PE3yJIbTaThl HAOIIOACHUHN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB H
NPUHIUIOB QU3NKH;

- OIPENEINATh XapakTep (PU3MUECKUX MPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIbHONH WH(pOpMaIuu
IPY TIOMOIIY rPa(UKOB, TAOIUI] U YPAaBHCHUN;

- TIPEACTaBIATh 00pabOTaHHYIO SKCIIEPHUMEHTAIBHYIO M TE€OPETHYECKYI0 MH(POPMALHIO B YCTHOH U
MUCHMEHHOM (hOpME, B TOM YHCIIC C UCIIOJIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoemy:

- HaBBIKAMHU PA0OTHI C IMUPOKUM KPYroM (pU3HUECKUX IPUOOPOB U 000PYIOBAHHS,

- HaBBIKAaMH 0OOOCHOBAHHUS CBOMX CY)KJCHHI U BBIOOPA METO/1a UCCIICTOBAHMSL.

3. KpaTkoe coaep:kanue JUCHUIIUHBI.

Paszoen 1. Quszuueckue ocHo8bl MeXAHUKU.

1.1. Ilpeamer pusuku. Metoab! prU3MUECKOro UCCIAEIOBAHUS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOPHSL.
[Ipenmer xunematuku. Ilepemenienue, ckopocTh, yckopeHue. KnHemarndeckue XapakTEepUCTHKM Bpalia-
TEJIbHOTO JBUKEHUS.

1.2. 3akonbl HploTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUS. J[BH)KEeHUE Tena
nepeMeHHOM Maccel. Y paBHeHusa Memepckoro. @opmyina L{nonkosckoro.

1.3. Yopyruii u Heynpyruii yaapsl mapoB. MOMEHT HHEPLMH MaTEpUAIbHON TOUKH U TBEPJIOTO Tena.

1.4. Kunemaruka rapMoHndeckux kosebanuil. [luddepenunanbHoe ypaBHEHHE TapMOHHUUYECKUX KO-
nebanuit. [loHaTHe 0 3aTyXarouMx U BEIHYKJIEHHBIX KoJebanusx. BoaHoBoe aBmxkenue. BoiHbl mpogoabHbIe
U NIOTIEPEYHBIE.

Pa3zoen 2. Monexynapnas gpuzuka u mepmoouHamuxa.

2.1. DnemMeHTHl TepMOJAMHAMUKH U (U3HYecKoi kuHeTuku. neanpHbiii Ta3. Pacnpenenenue bonbil-
MaHa u ero obmedusnueckuii cMmpici. PeanbHelii ra3. YpaBHenue Ban-nep-Baanbca.

2.2. Tepmonunamuueckuii Metoq B ¢usnke. PaBHOBecHbIe cocTosiHus. Hawama TtepMoamHaAMUKH.
uxabl. DHTPONUS U €€ CTATUCTUYECKOE TOIKOBAaHHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TeronpoBoaHocTs. 3akoH Pypre. BHyTpeHHee
TpeHue (BA3KOCTh). 3akoH HproTOHA.

Paszoen 3. nexkmpocmamuxa u nocmoanHbwlil 21eKMPU4ecKuti mox.
3.1. 3akon Kymnona. Teopema Octporpanckoro-I'aycca. [umonb. JIU3IEKTpUKH B JIEKTpOCTATHYEC-
CKOM II0JIE.
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Paszoen 4. Dnexmpomacnemusm.
4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHia.
4.2. MarseTuku. DNeKTpOMarHuTHas UHAyKIuUs. Y paBHeHUue MakcBea.

Pasoen 5. Onmuxa.

5.1. Uarepdepennns BosH. dudpakuus BoaH. [Tonspuzarus BoH.

5.2. TeruoBoe uznydenne. 3akon Kupxroga. ['mnoresa [lnanka. KBanToBOE 00BSICHEHHE TEILIOBOTO
nznydenus. Ipdext Komnrona.

5.3. dAnepuas mozaens atoma. Iloctynatel bopa. ATom Bogoposa o bopy.

Pa3zoen 6. Dnemenmot k6anmogoti puzuxu.

6.1. I'unotesa ne bpoiinsa. BonnoBoe ypaBuenue lllpeaunrepa s craiuoHapHbIX cOCTOSSHUM. ONBITHI
[ITepna-I'epnaxa.

6.2. Muoroanexkrponnsiii atoM. Dpdexr 3eemana. [Tpuniun [Taynu. KBanTOBBIE CTaTUCTUYECKHE pac-
npenenenus boze-Diinmreilina u ®epmu-/lupaka. ®ononsl. 3akoHsl [[ebas n DHHIITEHHA.

4. O0beM y4eOHOH JUCHUILINHBI

Cemectp
Bcero
Bun yuebHo# paboTh Ne 2 Ne3
3E Axan. 3E Axan. 3F Axkan.
q. q. q,
OO01mast TpPyA0€MKOCTh JTUCIUATITHBI 12 432 6 216 6 216
KonrakTHas paboTa — ayAuTOpPHbIE 35 128 13 48 2.2 80
3aAHATHA:
Jlekuun 1,3 48 0,4 16 0,9 32
[TpakTaeckue 3arstus (I13) 1,3 48 0,4 16 0,9 32
Jlaboparopusie paboTs (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTesibHas padora 6,5 232 3,7 132 2,8 100
KonTakTHas camocTosTenpHas padora 0,8 0,4 0,4
CaMocTosATenpbHOE U3YUEeHUE Pa3/IeoB 6.5 37 28
TUCITUTUTAHBI (11U Opyaue 8udbl camo- ' 231,2 ' 131,6 ' 96,6
CMosimenvHoU pabomot)
Buabl KOHTpOJIA:
9K3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MpOMEKyTOYHAS 0.4 0.4 0.4
aTTecTaIus 1 1 1
IToaroroBka K sK3aMeHy. 35,6 35,6 35,6
By MTOroBOro KOHTpoJIsi: JK3aMeH JK3aMeH
Beero CemecTtp
. Ne cemecTpa Ne cemectpa
Bun yuebHoit paboThl Aot Aot Act
3E P- 1 3g P-| 3g P:
q, q, q,
OO61mast TpyA0€MKOCTh JUCIUTITHHBI 12 324 6 162 6 162
KonTakTHast paboTa — ayAuTOPHBbIE 35 9% 1.3 36 22 60
3aHATHA:
Jlexmun 1,3 36 0,4 12 0,9 24
[Tpaktuueckue 3anstus (I13) 1,3 36 0,4 12 0,9 24
Jlaboparopusbie pabots (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTesibHas padora 6,5 174 3,7 99 2,8 75
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KonTakTHas camocTrosiTelbHas paboTa 06 03 03
(AmmK uz VII ons 3au / 3a4 ¢ oy.) ’ ’ '
CaMocCTOsATeIbHOE U3YUCHHUE Pa3/IeiioB 6,5 3,7 2,8
TUCIUIUTAHEI (11U Opyeue 8udbl camo- 173,4 98,7 14,7
cmosimenvbHol pabomul)

Buabl KOHTPOJIA:

IK3aMeH 2 54 1 27 1 27
KoHTakTHas pabora — MPOMEKYTOUHAS 0.6 0.3 0.3
aTTecTalys 2 1 1
[ToaroroBka K 3K3aMeHy. 53,4 26,7 26,7
Buj HTOroBOro KOHTpOJIS: DK3aMeH DK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«IIpo0bJieMbl yCTOMYNBOTO Pa3BUTH D)

1 Heas aucHUMIMHBI — cHOPMHUPOBATH Yy CTYACHTOB IICJIOCTHYIO KAapTHHY MHUpa Ha OCHOBE
KOHIICTIIIMKM YCTOMYMBOTO Pa3BUTHS, TO3HAKOMHUTH CTYJEHTOB C LEISIMUA YCTOMYMBOTO PA3BUTHUSI, TOHATUSIMHI
YCTOMUYMBOCTH U HEYCTOMYMBOCTH AMHAMUYECKHX CHUCTEM B OKpPYXKAlOLIEM MHPE; pecypcax U pa3BUTHUH,
AHTPOIIOI€HHOM BO3/ECHCTBUHM Ha OKPYKAIOILIYIO CpEly, YIPABICHUH Ka4€CTBOM OKPYKAIOLIEH CPEJIbI.

2 B pe3yabTare N3y4eHHs IMCUMILIMHBI 00y4YalOMIMIACH 10JI2KEeH:

Obnadams CIIENYIOMAMA KOMIETCHIIMSIMA U UHANKATOPAMH MX JOCTHUKCHHUS

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

Buame:

— OCHOBHBIE OIIPENIENICHUS U IPUHIHUIIBI KOHIIENIUU YCTOMYMBOTO Pa3BUTHS;

— OCHOBHBIC XapaKTEPUCTUKHA OMOTHYECKHUX, A0MOTHICCKUX M aHTPOIIOTEHHBIX (PAKTOPOB, OKA3BIBAIOIITUX
BJIUSIHUE HA KUBBIC OPraHU3Mbl, BKJIKOYAs YEJIOBEKA;

— OCHOBHBIE CYIIIECTBYIOIIHNE MPOOIEMbI, BOSHUKAIOIINE TIPH B3aMMOJICHCTBUH YIKOHOMHUKHU, O0IIECTBA U
OKPY’Karolllel Cpeabl;

— COBPEMEHHBIE CHUCTEMbl WHICKCOB W HWHIMKATOPOB YCTOMYMBOIO Pa3BUTHUSA, MX OCOOCHHOCTH U
HEJIOCTaTKHU;

Ymems:

— JIenaTh CHCTEMHBIM aHalM3 CYHIECTBYIOLIUMX 3KOJIOI0-COLUAIBHBIX, COIMATbHO-3KOHOMUYECKUX W
9KOJIOTO-?KOHOMHYECKHUX MPOOIIeM;

— HaXOJUTh HanboJiee pallMOHAIBHBIN BapHAHT PEIICHUS MOCTABICHHBIX 3a7a4 C Y4€TOM KOH(IUKTa B
MOTPEOHOCTSX YETIOBEKA U OTPAHUUYEHUAX OKPYXKAIOIIEH CpeIbl;

Bnaoems:

— HaBBIKAMH TOJIb30BaHUS COBPEMEHHOM JTUTEPATYPOM B 00IACTH YCTOMYMBOTO PA3BUTHSI M SKOJIOTUH,

— YMEHUEM aHaJM3UpPOBATH HOBBIE TEOPETHUECKUE U MPAKTHUUECKHE NPOrpaMMbl U TPOEKTHI,
HallpaBJIEHHbIE HA JOCTHKCHUE LIEJIEW YCTOMYNBOTO Pa3BUTHS;
— MpUeMaMH TPUHATHUS PEIIeHUN MO YPeryIupOBaHUIO KOH(MIMKTHBIX CUTYallMid B O0JIACTH YCTOMYUBOTO
Pa3BUTHS U UCTIOJIB30BAHUS PECYPCOB.

3 KpaTkoe coaepikanue TuCHUNIHHBI
Beeoenue
Henu, 3amaun U mpeaMeT Kypca. MecTo Kypca B CHCTEME XHMHUYECKOTOo OOpa3oBaHHs. DKOJIOTHYECKOE
oOpa3oBaHue U 00pa3oBaHue AJIsl yCTOMUMBOIO Pa3BUTHSL.
Pazoen 1. Ocnoeuvie nonamusn Kypca. Oduiecmeo u okpyHcaouwas cpeoa
Poct 1 pa3BuTHe. YCTONYMBOCTh M HEYCTOMYMBOCTh IMHAMUYECKUX CUCTEM. buocdepa kak guHamuueckas
cucrema. YenmoBek: Ouonornyeckuii BUA M nuMBWiIM3anua. CHCTEMBI MOJJIEPKAHUS KU3HU U CHUCTEMBI
nojajepKaHus IuBWiIM3anuu. Hacenenue, MpoW3BOJCTBO, COCTOSHUE OKpyXkaromed cpeabl. llonsrue
ycTouuBOro pasBuTHsi. Pumckuil kiny® u rioGanbHas mpoOnemaTtnka. HeoOXoauMocTh B yCTOHUMBOM
passutuu. CopeprkaHue U 3BOJIOLUS MIPEJICTaBICHU 001IecTBa 00 YCTOMYHNBOM Pa3BUTHH.
Pazoen 2. Buocgpepa, ee 36on10ouusn u ycmouuugocms. IKocucmemvl 3emau u ycmouyueocms
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OcHoBHbIE cBeneHusi o0 TuiaHeTe 3emursi. CtpoeHue W cocraB atMocdepsl. MupoBoit okeaH. Jlutocdepa.
BuoTtnueckast 1 abroOTHUYECKasi COCTABIAONINE OMOC(Epbl: OCHOBHBIE XapaKTepUCTHKH. [loTokK 3HEpruu B
cucreme ComHue-3ems.

OcHoBHBIE TOHATHSA BKonoruu. CuHCTeMbl TOJJIEpP)KaHUS KU3HH Ha 3emue: obumwmii 0630p. Ilonstue
skocucteMmbl. CTPYKTypa U COCTaBIIAIOIINME SKOCUCTeM. Bunpl, momymnsnuu, cooduectBa. B3aumopeiicteue
BUJIOB B 3KocucTemMax. OCHOBHBIE THUIIBI 3KOCUCTEM.

[Totoku sHeprum u BemiecTBa B 3KocucTeMax. Tpoduueckue nernud. MeTabonu3M U 3JIEMEHTHBIH COCTaB
KHUBOU U HEXKUBOW MaTepru. OCHOBHBIE OMOT€OXUMHUYECKUE IIUKIIBI (KPYTrOBOPOTHI BellecTB). LIMKIMYHOCTD
poIrieccoB B Ouochepe U yCTOHIUBOCTD.

H3MmeHeHus B MOMYJAIMSAX, COOOIIECTBAaX, S3KOCHUCTeMaX. Peaklus KHUBBIX CHCTEM Ha W3MEHEHUs
okpyxkaroteit Cpenbl. Bo3nelicTBre yeaoBeka Ha SKOCUCTEMbI. 3aKOHbBI U TPUHITUIIBI SKOJIOTUH.
buopasHoobpazue u ycroiuMBOCTh 3KocucTeM. BumgoBoe pa3HooOpazue - HE0OXOIUMOE YCIOBHE
ycToiuuBOCTH Onochepsl.

Pazoen 3. Yenoseuecmeo kak wacms ouocgepwl. /lemozpagpuueckue npoodiemvt coOBpemMeHH020 Mupa.
Oco0eHHOCTH YeoBEKa KaK OMOJOTMYECKOro BuAA. JMHaAMUKa 4enoBEYECKON MOMYISILIMM, POXKIAeMOCTb,
CMEpPTHOCTb, BO3pacTHasi CTpyKTypa. [IpoOiembl COBpEeMEHHOro 3Tama pocTa YHCICHHOCTH HaceleHUs.
I'eorpaduueckoe pacnpenenenue HaceneHus. Cenbckoe M TOpoicKoe HaceneHue. YpOanmszamusa. Cpena
oOuTaHus YeIoBeKa U OKpyxKaromias cpeaa. DopMupoBaHUE TEXHOTCHHOM CpPEIbl.

PerymupoBanue Hapoponacenenus. CtaOunm3anus YHCICHHOCTH HACEICHUS WM JEHOMYJISAIHs: OLEHKa
MpeeIbHON YUCICHHOCTH HaceleHus 3emiid. PenuruosHele, HpaBCTBEHHBIE U COLMANIBHBIE MPOOIEMBI
OTPaHUYCHUS POXKIAEMOCTH U TUIAHUPOBAHMS CeMbH. PernoHanbHbie 0cO0EHHOCTH. MBIIIUIEHUE, S3BIK, POJIb
oOyuenus. Herenermueckuii kaHan BuUAoBOW mamsTH. [lonokutenbHble W OTpHIATENbHBIE IMOCIEIACTBHS
HaJIN4Ms HETeHETUUeCKOU naMaTh. [ eHaepHbie mpoOIeMBbl.

Pazoen 4. Pazeumue u pecypcuot

Omnpenenenne pecypca. Kmaccudukamus pecypcoB. HeBo30OHOBHMBIC, BO30OHOBHUMBIC, HEHCUEpIIaeMbIC
pecypcbl. MarepuaibHble, SHepreTudeckue M HHQPOPMAIMOHHBIE pecypchl. ['eHeTHueckue pecypcebl
ounocepsl. CocTosiHME M MHUPOBBIE 3alachl OCHOBHBIX BHJIOB IPHPOJHBIX pecypcoB. ['eorpaduueckoe
pacrpeziefieHue 3aracoB MPUPOIHBIX PECYPCOB.

Pa3BuTHe nuBMIM3alMM U PacXOJOBAHHUE IMPUPOAHBIX pecypcoB. lIpUHLMIIBI yCTOMYMBOIO pa3BUTUS B
OTHOIICHUU TPUPOIHBIX pecypcoB. Poib B0O300OHOBHMBIX M HEUCYEPIAEMBIX PECYPCOB B yCTONYMBOM
oOmiecTse.

Pazoen 5. Aumponozennoe 6o3oeiicmeue na ouocghepy

AHTpPOIIOT€HHbIE BO3MYIIEHUS OMOT€OXMMHUYECKUX LMKIOB U JIerpajalus CUCTEM MOJAEpKaHUs KU3HU.
['moGanbHble, pernoHaIbHbIE U JIOKAIbHBIE TPOOIEMbI OKPYXKAtOIEei cpesibl.

3arpsizHeHue aTMoc@epbl (KUCIOTHBIE 10KIU, POTOXUMUYECKUIN CMOT U T.J1.). 3arpsi3HeHHuEe BHYTPEHHUX BOJL
U MupoBoro okeaHna. 3arpsis3HeHHe JUTOC(EpBl; Aerpaaalns 3eMellb, OMyCThIHUBAaHHE.

Pa3zoen 6. Knumamuueckue nociedcmeus usmeHeHus cocmasa ammocgepul

['moGanpHbIN SHEpreTHYecknii 0anaHc; MapHUKOBBIN 3((eKT Kak MPUPOJHBIH (haKTOp MOIepKaHUS YCIOBUN
CyILIECTBOBaHMs *UBOW martepuu. [lapHukoBble razpl. VICTOUHUKHM M CTOKHM JUOKCHJA Yriepoda U JIPYyrux
NIapHUKOBBIX ra3oB. l3MeHeHue KOHLEHTpalMM OUOKCUAA YIJIEpOAa M IPYI'MX INapHUKOBBIX TIa30B B
atMocdepe; MeXaHU3M II00aTbHOTO MOTETICHHUS.

[TocnencTust r100aIbHOTO MOTEIUIEHUS: MOBBIIIEHUE YPOBHS MHUPOBOI'O OKEaHa, 3aTOIJICHHE MPHUOPEKHBIX
30H; TasHUE JIETHUKOB U BEYHOM MEpP3JOTHL; JedopMalins KIMMAaTHYECKUX U CEJIbCKOXO3SHCTBEHBIX 30H U
reorpauecKoil CTPYKTYpbl MPOU3BOJACTBA IPOJOBOJILCTBHUS; W3MEHEHHs] PACTUTEIBHOIO IOKPOBA,
OITYCTBHIHUBAHUE.

Pazoen 7. 3enenan pesonwoyusn

3eneHas xuMmus. 3elieHask dHEpPreTuka. 3eieHas HKOHOMHUKA. [IoHATHE HU3KOYIIIEpOJHOW (LIMKIMYECKOM)
9KOHOMMKH. CreHapun HHU3KOYIIepoAHOro paszutus ansd Poccun. Hammyuimme nocTynHble TEXHOJIOTHH.
OcHOBHBIE IPUHLUIIBI 3€JIEHOTO MPOU3BOACTBA. [ '0CYyJTapCTBEHHOE PEryIMpOBAaHUE MPUPOIONIONb30BAHUS Ha
ocnoe H/IT. Dxonoruueckuii ciex yenoBeyecTsa. 3enenblii opuc. KapOoHOBBIE MOIUTOHBI.

Pazoen 8. Mupoeo3zspenue, smuxa u ycmoudueoe pazeumue.

Ilepexon ot obmiecTBa MoTpebIeHHUs K yCTOMUMBOMY oOImIecTBY. M3MeHeHue CTpyKTypbl MOTpeOHOCTEH
oOmiecTBa U KpUTEPUEB KauecTBa )KU3HU U YPOBHS pa3BUTHS. Posb KyJIbTYpHBIX U PEIIUTHO3HBIX TPAJAULIUN B
npobiemMe yCTOWYHBOTIO Pa3BUTHSI.
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Wudopmanusi, 3HaHWE, HayKa, TEXHOJOTHH. YBEIWYCHUE POJIM WH(GOPMAIMOHHBIX PECYpPCOB B 0OIIEM
Oanmance pecypcomnotpeOnenus. MapopmamonHoe (MOCTUHAYCTpHAbHOE) 001IecTBo. Ponk 00pa3oBaHus B
YCTOMYHMBOM OOIIIECTBE.

4 O0beM yueOHOI JUCUMIIJIMHBI

Bi yue6Hoii paGoThI O0beM TUCUUIJIMHBI
3E | Akaa. 4. | AcTp.u.
O01asi TPY10€eMKOCTh M CHUTITHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktrueckue 3ansatus (I113) 0,45 16 12
Jlaboparopusbie pabots (JIP) - - -
CamocrosiTejibHas padora 2,1 76 57
KonTaktHas camocrositensHas paboTa 0,2 0,15
2,1
CamocTosITeIbHOE H3YUYCHHUE PA3/ICTIOB JUCIIUILUIMHBI 75,8 56,85
Buja koHTpOJIS: 3a4er

AHHOTaNuA padoyeil NPOrpaMMbl AUCHUNIMHBI
«be30macHOCTD KU3HEAeATEeILHOCTH»

1. Heap aucuuMniaunsl - GopMupoBanue mpohecCHOHATEHON KYIbTYPhI 0€30I1aCHOCTH, IO KOTOPOI
MOHMMAETCS TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTU HCIIOJIb30BAaTh B MPOQECCHOHANBHON AESITETbHOCTU
nproOpPETEeHHYI0 COBOKYITHOCTh 3HAHWA, YMEHHMI M HaBBIKOB /ISl oOecrieueHus: 0e30omacHoCTH B cdepe
npoecCHOHANBHOM JEeATENIbHOCTH, XapaKTepa MBIIUICHUS M ILIEHHOCTHBIX OpPUEHTAIMil, MPH KOTOPBIX
BOTIPOCHI O€30MaCHOCTH PAacCMaTPUBAIOTCS B KAUYECTBE IPUOPUTETA.

2. B pe3yabTate 0CBOEHHS AUCHUILINHBI 00YYAIOLIUICS I0JI/KEH:

Obnadamye CIEeAYIOIMMU KOMIIETCHIUSAMHI U UHIUKaTopamu ux aoctwkenus: YK-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.

3namey:

- OCHOBHbBIE TEXHOC(EpPHBIE ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;

- XapakTep BO3JCHCTBUS BPEIHBIX U OMACHBIX (DAaKTOPOB Ha YENIOBEKa U MPUPOIHYIO CPEIy, METOIBI
3aLUTHI OT HUX MPUMEHUTEIBHO K cdepe cBoeil mpodheccHoHaIbHOM NesITeNbHOCTH.

Ymemu:

- UACHTU(UIIMPOBATH OCHOBHBIE OIIACHOCTHU CPEe/Ibl OOMTAHUS UEJIOBEKa;

- OIIGHWBATh PHCK WX peaJH3allld, BHIOMpPATh METOMBI 3aIIUTHl OT OMACHOCTEH NMPUMEHUTEIBHO K
chepe cBoel MNpodecCHOHAIBHOW JEATEIbHOCTH M CIOCOObI oOecredeHuss KOM(OPTHBIX YCIOBHM
KHU3HEIEATEIIEHOCTH.

Braoemy:

- 3aKOHOJIATEIHHBIMH ¥ TTPABOBBIMHU aKTaMH B 00JIACTH OE€30MTACHOCTH M OXPaHBI OKPYKAIOIIEH CPEIbI,
TpeOOBaHUSAMH K 0€30MMaCHOCTH TEXHUYECKHX PErJIaMeHTOB B chepe MpohecCHOHATbHON AeATEIbHOCTH;

- cnoco0amM¥ M TEXHOJIOTHSIMH 3alUTHI B YPE3BBIYaHBIX CUTYAIHIX;

- MOHATUHHO-TEPMUHOJIOTUYECKUM aNIapaToM B 00JacT 6€30MacHOCTH;

- HaBBIKAMH palMOHATU3AIMK MPO(ECCHOHAILHOW JESTeIBbHOCTH C IeNbI0  0o0ecTieueHHs

0€30IaCHOCTH U 3aILUThl OKPYKAIOIIEH Cpeibl.

3. Kparkoe comepxxanue Q1M CUMILTHHBI.

Pa3zoen 1. Bseodenue 6 6ezonacnocmo

OcHOBHbIE TIOHATHUS U OlpeeeHus. be3omacHoCTh U yCTONYMBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexnocgepa

Crtpykrypa TexHocepbl U €€ OCHOBHBIX KOMMOHEHTOB. COBPEMEHHOE COCTOSIHHE TeXHOC]ephl H
TexHoc(hepHO! Oe30MacCHOCTH.
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Pazoen 3. Hoemmuguxayus u 6o30elicmeue Ha 4eno8eka 8peoHblX U ONACHLIX (haKkmopos cpedbl
obumanus

Knaccudukanus HeratuBHbIX (AKTOPOB cpeabl OOMTaHHUS uelIoBeKa. XHUMHUYECKHE HETaTUBHBIC
dakTopbl (BpemHbIE BemlecTBa). MexXaHWMUYECKHe U aKyCTHYeCKHe KojeOaHus, BUOpalus © IIyM.
DJIEKTPOMArHuTHbIE M3MydeHUss W 1ois. MoHu3upyromuye u3iiydeHue. IJIEKTpUUeCKUid Tok. OmnacHble
mexanndeckue (axropsl. Ilpomeccsl TopeHuss U MOKapOB3PHIBOOIIACHBIE CBOWCTBA BEIIECTB M MAaTEPHAJIOB.
Cratuyeckoe JIeKTPUUYECTBO.

Paszoen 4. 3awuma uenosexa u cpedvl 0O6UmMaHUsL OM BPEOHBIX U ONACHBIX (hAKMOPO8 NPUPOOHO2O,
AHMPONO2EHHO20 U MEXHOLEHHO020 NPOUCXOHCOEHUS

OcHOBHbIE TPUHLHUIIBI 3AIIUTHL. 3alllUTa OT XUMHUYECKUX U OMOJOTHYECKUX HEraTUBHBIX (PaKTOPOB.
3amuTa OT SHEPreTUYEeCKHX BO3JACHCTBUU W (u3mueckux moined. ObecriedeHne 0€30MacHOCTH CHUCTEM,
paboTtaromMx 1oj  JaBieHHWeM. be3omacHOCTb  AKCIUTyaTallid  TPYOOIPOBOJAOB B XHMHYECKOM
MPOMBIIUICHHOCTU. be3ornacHas 3KCIUTyaTtanusi KOMIIPECCOpoB. AHalM3 M OLICHMBAHWE TEXHOTCHHBIX U
MPUPOJIHBIX PUCKOB.

Paszoen 5. Obecneuenue komghopmmuvix yciosuii Jisk HCUZHU U OesTMeNbHOCU Yel08eKd

[TonsTe KOM(OPTHBIX WM ONTHUMAIBHBIX YCIOBUM. MuKpokiumar nomenieHuid. OcselieHue u
CBETOBasI Cpe/ia B IOMEILIEHUH.

Paszoen 6. Ilcuxoguzuonocuyeckue u 3p2oHoMuyecKue 0CHOBbl OE30NACHOCTNU

[lcuxuueckue mpouecchl, CBOMCTBA U COCTOSIHUS, BIIMAMOIIKME Ha Oe3omacHOCTh. Buasl u ycnoBus
TPYIAOBOH AESITETbHOCTA. DPrOHOMUYECKHUE OCHOBBI O€30MaCHOCTH.

Paszoen 7. Ypessviuatinvle cumyayuu u Memooul 3auumul 8 YCI08UAX UX Pearusayuu

O6mue ceeaenus o UC. Iloxkap v B3pbIB. ABapuu Ha XUMUYECKHU OMACHBIX O0BEKTaX.

Pannanuonnsie aBapuu. ITpuOopbl pagualiOHHON, XMMHUYECKOW pa3BEIKU U JIO3UMETPUYECKOrO
KOHTpoJIsl. Upe3BblualiHble CUTYAllMd BOGHHOTO BPEMEHH. 3alliTa HACEJIICHUS B YPE3BbIUAWHBIX CUTYAIlUIX.
Y CcTOWYNBOCTh PYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMHUKH B UPE3BBIYAHBIX CHTYAIIHSIX.

Pa3zoen 8. Ynpasnenue bezonacnocmuio scuznedesmenbHOCHU.

3akoHONATENbHBIE W HOPMATHBHBIE  NPAaBOBBIE  OCHOBBI  YIPAaBICHUS  OE30MaCHOCTHIO
KU3ZHEJEATEIbHOCTH. JKOHOMHMYECKHE OCHOBBI YIpaBieHus Oe3omacHOcThio. CTpaxoBaHUE PHCKOB.
lNocynapcrBenHoe yripaBieHHe 0€301aCHOCTBIO.

4. O0beM y4eOHOH JUCHUIIMHBI

Bup yueoHoii padornl O0BLeM TUCHHUIITHHEI
3E | Akaa.u. | AcTp. 4.
O01mas Tpy10eMKOCTh JHCIUILTHHBI 3 108 81
KonTtakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
IIpakTHueckue 3aHATHS - - -
JlaGopatopHble paboThI 0,44 16 12
CamocrosiTesibHas padora 1,67 60 45
KonTakTHas camocTosTenpHas padora 0,4 0,3
IToaroroBka K 1abopaTopHbIM paboTam 1,67 20 15
CaMoCTOsITeTbHOE H3YUCHHE PA3/IeTIOB UCITUTUTHHBI 39,6 29,7
BuJ HTOroBOro KOHTPOJIA: 3a4eT ¢ OLeHKOI

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«/HKeHepHasi M KOMIILIOTEpHAas rpadpuka»

1 eanb TMCHMMJIMHBI — HAYIUTH CTYJCHTOB CIIOCO0aM OTOOpaKEHUS MPOCTPAHCTBEHHBIX (hopM Ha
IUTOCKOCTH, BBIMOJHEHUIO W UYTEHHUIO 4YepTeKed MeToAaMH KOMMBIOTEPHOW TrpauKd W TpaBHIaM H
YCIOBHOCTSAM, IPUMEHsEMbIM I1pu 3ToM (ctangaptam ECK/I).

2. B pe3yabTare u3y4eHus AUCUUILIMHBI 00yYAKOUIUIACS T0JIKEH:

Obnadams ClenyOUMMA KOMITIETCHIIUSMHA U UHIANKATOPAMH MX JOCTHKCHHS:
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YK-2.1; YK-2.6; YK-2.8; YK-2.10
3uams:
e CHOCOOBI OTOOpaXEHUS MTPOCTPAHCTBEHHBIX (hOPM Ha ITIOCKOCTH;
e IIpaBWJa U YCIOBHOCTH IIPU BHIIIOJHEHUH YEPTEKEN;
e BHJbI CHMMETPUHU '€OMETPUYECKUX (DUTY;
e BHJIbI U3ACIUN U KOHCTPYKTOPCKUX JOKYMEHTOB;
e OCHOBHBbIE BHIbI Tpaduyeckux HHPOPMAIMOHHBIX CHCTEM, 0a30BYI0 TIpadUUYECKyI0 CHUCTEMY,
UCTIOJIB3YEMYIO B y4eOHOM Ipoliecce.
e VMmemps: BBINOJTHATH U YUTATh YEPTEKHU TEXHUUECKUX U3/1EIINUN C yUETOM JCUCTBYIOIIUX CTaHIapTOB;
e BBINOJHATH U YUTATh CXEMbI TEXHOJOTHUECKHUX MTPOLIECCOB;
e HCHOJB30BATH CPEACTBA KOMITBIOTEPHOH Irpad)uKu JJIsi U3TOTOBJICHUS YEPTEKEH.
Braoemy:
e crnoco0amu U npueMamu U300pakeHusl IPEIMETOB Ha IIIIOCKOCTH;
e Tpaduueckoii cucremon «Kommacy.

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Paznen 1. O6mme npaBu/ja BbINOJHeHHs1 4depTexeid. [IpaBuna BeimonmHeHus W odopMiIeHUS
yeprexei B coorBeTrcTBUM ¢ ['[OCT. ['eoMeTpudeckue mocTpoeHus.

Paspean 2. IlpoenupoBanne reomerpuyeckux puryp. Meroa npoekuuid. [IpsiMbie 1 KpUBbIE JIMHUU.
[Tnockocte. IloBepxHoctu. I'eomerpuueckue Tena. CuMMeTpusi reoMerpudeckux ¢uryp. OmnpenencHue
HATYpaJIbHOM BEJIMYMHBI OTPE3Ka MPSIMOi U Tiockoit ¢purypsl. [lepeceuenne reomeTpuyeckux o0Opas3os..

Paznen 3. HU3o0paxenusi npeameroB no I'OCT 2.305-2009. Uznenusi U KOHCTPYKTOPCKHE
AOKyMeHTbI. 300paxkeHus. AKcoHOMeTpuYeckue ueprexu uzaenuil. Co3laHue TPEeXMEPHBIX Mojemnei
npeaMeToB. Co3/laHne aCCOLMATUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOU MOJIEIH.

Bunel u3nenuii 1 KOHCTPYKTOPCKUX JTOKYMEHTOB. Cxembl. Pe3b0bl: 00pazoBanue, KiaccupuKanus,
n300paxeHne 1 0003HAYEHUE Ha YEPTEXKeE.

Pasznen 4. U3o00paxenns: geraneid 1 MX COeAMHEHU. DCKU3bl U TEXHUUYECKUE PUCYHKHU JETaJEH.
Pe3b00BbIe U3nenus u coefuHenus. Jlpyrue Buibl pa3beMHbBIX U HEPa3bEMHbBIX COEAMHEHUN JeTajei.

Paznen 5. Ueprexu cOOpouHbIX eauuuin. [IpaBuna BBIMOTHEHUS W OPOPMIICHUS COOPOYHOIO
yeprexa. JletanupoBanue yepTekend COOpOUHBIX €IHMHHUII.

Paznen 6. Komnbiotepnas rpaduxa. KomnbioTepHas rpaduka U peliaeMmble €10 3a/ayu.
I'padmueckue 00BEKTHI, IPUMUTHUBLI, aTPUOYTHI, CUHTE3 U300paxeHus. [Ipeacrasienue BuaeonHpopmau
U ee MamuHHas reHepanus. CoBpeMeHHbIE CTaHIApThl KOMIBIOTEPHON Tpaduku, rpaduyeckue S3bIKU U
MeTadailibl. Peanuzanus annapatHsix Motyei rpaguyeckoil cucreMbl. OCHOBHBIE T'paUUECKUE aITOPUTMBI
Ha MJIOCKOCTHU U B IpocTpaHcTBe. [IporpaMMHbIe rpaguueckie CUCTEMbI U UX IPUMEHEHHUE.

4 O0bem yueOHOH TUCHMILINHBI.

Beero CemecTtp
Bun yae6HO# paboTh L 2
3E Alflaﬂ' 3E Alffﬂ' 3E Axaz. 1,
OO611ast TPYA0EMKOCTh TUCIUTUTMHBI 7 252 4 144 3 108
KoHTakTHasi padoTa — ay1uTOpHbIE 2,22 80 133 48 0,89 32
3aHSITHS:
B TOM 4mcJje B popMe NPaKTHIECKOi 144 59 0.72 26 0.72 26
NMOJAITOTOBKH
Jlexinun 0,44 16 0,44 16
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hopMe MPAKTHIECKON 144 50 0,72 26 0.72 26
MTOJITOTOBKH
CamocrosiTesibHas padora 4,78 172 2,67 96 2,11 76
KonrtakTHas camocTosTenbHas padoTa (3a4er
C OILICHKOM) 478 0.8 2,67 0.4 2,11 0.4
Kypcosast pabota 35,8 35,8
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KonTakTHas camocTrosiTeNbHas paboTa 0.2 0.2
(mpueM KypcoBoi pabOThI) ' '
IToaroroBka K KOHTPOJILHBIM paboTam 36 18 18
CaMocTosTeTbHOE N3YUeHUE Pa3/IeioB 99 2 776 216
NUCIUILTUHEI ' ! '
Buj nTOroBoro KOHTpoOJIs: 3auer ¢ 3auer c onenxoi,
OLIEHKO¥i KypcoBasi padora
Beero - CemecTtp 5
Bun yuebHOM paboTh Aot Aot
3E | 0 P 1 3g . P: 3E Actp. u.
OO0mast TpyA0EMKOCTh TACITUTUTHHBI 7 189 4 108 3 81
KonTakTHasi padora — ayIMTOPHbIE 222 60 1,33 36 0,89 24
3aHATHS:
B TOM 4HcJie B popMe NPaKTHYECKOH
O OTOBKI 1,44 39 0,72 19,5 0,72 19,5
Jlexkmun 0,44 12 0,44 12
[Tpaktrueckue 3austus (I113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIe B (hOpME IPAKTUICCKON 1,44 39 0,72 195 0,72 195
OATOTOBKH '
CamocrosiTesibHas padora 4,78 129 2,67 72 2,11 57
KonTakTHas camocTosTenbHas pabora (3a4er 0.6 03 03
C OILICHKOM) ’ ' ’
KypcoBas pabota 26,85 26,85
KonrakrHas CaMOCTOSTeIIbHAS pabora 478| 015 | 267 211 0,15
(mpuem KypcoBoii paboThI)
[ToaroroBKa K KOHTPOJILHBIM paboTaM 27 13,5 13,5
CaMocTosTeTIbHOE N3YUCHUE Pa3/IeioB 244 58 2 16.2
TUCIUATIINHBI ! ! '
Buja uToroBoro KOHTpoOJIs: 3auer ¢ 3auer c onenxoi,
OLIEHKOH KypcoBasi pabora

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI
«IIpuknagHas MeXaHUKA

1 Leasb AMCHUIUINHBI — HAYYUTh CTYJIEHTOB TBOPYECKOMY IMOJXOJY K BBITIOJTHEHUIO WH)KEHEPHBIX
pacyeToB Ha MPOYHOCTH, KECTKOCTh U YCTOMYHMBOCTD 3JICMEHTOB KOHCTPYKIIUM, JeTajel M y3JI0B MaIlIUH U
arrmaparos.

2. B pesyabTare H3y4yeHHsl TUCHHUIJIMHBI 00yYaI0OIIMIACH T0JIKEH:

Obnadamp CIEAYONIMMA KOMIIETCHIIUSIMHA ¥ WHAUKATOPAMH UX TOCTHKCHUS:

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

3name:

— OCHOBHBIE YPaBHEHHUS U METO/IbI PELICHHUS 3a]a4 CONPOTHBIICHHS MAaTCPHAIIOB M JeTalel MaIllnH;

— OCHOBHBIE METOJIb PACYETOB Ha MPOYHOCTD, KECTKOCTh U YCTOMYUBOCTh JIEMEHTOB KOHCTPYKIIHIA
MaIIlliH | alapaTos;

— OCHOBBI TEOPHH pacyeTa JeTauell ¥ y3JI0B MallluH U allapaToB XUMUYECKON TEXHOJIOTHH.

Ymemn:

— MPOBOJIUTH PACUETHI JJIEMEHTOB KOHCTPYKIIHI HA OCHOBE METOIOB COITPOTHBIICHHUS MATECPUAJIOB;

— PacCYUTHIBATh U KOHCTPYHUPOBATH JCTAIM MAIIWH 110 UCXOIHBIM JTaHHBIM;

— MPOU3BOIUTH PACUETHI 0 OCHOBHBIM KPUTEPHUSAM pabOTOCTIOCOOHOCTH U KOHCTPYUPOBAHUS JIETAJICH
MAIIH.

Bnaoemn:

— HaBBIKAMH pacyeTa COMPOTUBIICHUS MAaTEPHAIOB aHATUTHUECCKUMH METOaAMU;
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— HaBBIKAMH BBIOOpa MAaTEPHAIIOB MO0 KPUTEPUSIM ITPOYHOCTH;
— pacdyeTaMM TUIIOBBIX J€TaJlel MaIIMH, [10JIb3YsACh cripaBoyHOi utepatypoi u I'OCTamu.
3 Kpartkoe coaep:xaHue TUCHUILIAHBI

Paznen 1. Onpenesienune peakuuii onop. Pacrskenune-cikarue. AGCOIIOTHO TBEPAOE TEIO. DIEMEHTHI
CTaTUKHU. YpaBHEHMs paBHOBecHs. OCHOBHBIE NONYILIEHHS M NPUHLMIIBI CONPOTUBIICHUS MATEpPUAJIOB.
Hanpsoxenus, nepopmanuu u mnepememieHus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHUX YCHIIUH,
HANPSDKEHUH U epeMellieHni. Y clioBUe MPOYHOCTH MIPU PACTSKEHUU (CHKAaTUR).

Paznen 2. Kpyuenne. M3ru6. 3axon I'yka npu casure. BuyTpeHHue cuioBblie (PaKTOpbI IPH KPYUECHUU.
YcnoBue npouHocTy npu kKpyueHuu. [lonsture yrcroro u nonepeynoro u3ru6os. [IpaBuia noctpoeHus mop
MOTEPEYHBIX CUJI U U3TUOAIOIIUX MOMEHTOB. Y CJIOBHE TPOYHOCTH MPU U3TUOE.

Paznean 3. CuoskHoe HanpsizkeHHOe cocTosiHMe. OCHOBBI TEOPUM HANPSDKEHHOTO COCTOSIHUS U
TUIOTE3bl MPOYHOCTH. TOHKOCTEHHBIE cocyAbl. OmpeneneHue HanpsHKeHW 1Mo Oe3MOMEHTHON TEOpHH.
Pacuer cxaThIX CTEpKHEN HA YCTOMYHUBOCTb.

Paznean 4. leraau mammu. CoeMHEHHs aeTajiell MamvH. Banbl U OCH, UX ONOPBI U COCTUHEHMUS.
MexaHudeckue nepeaadm.

Pazgean 5. Pacyer XuMHMUYeCKOro anmapara ¢ MEXaHH4eCKUM IepeMelnBAIOIUM yYCTPOiCTBOM.
Br100p KOHCTPYKIIMOHHBIX MaTepuanoB. PacdeT OCHOBHBIX T€OMETPHUECKHX Pa3MepoB ammapara. Beioop
¢dnanues, npuBoaa. Pacuer ¢nanneBoro coenunenus. Boibop memmanku. Pacuer Memnanku Ha MPOYHOCTb.
Pacyer mmoHKM B cTynuie Memaiky. PacyeT Bajia Menaaku Ha BUOPOYCTOMYMBOCTh. PacueT Bania Memranku
Ha MPOYHOCTHb. BBIOOp M pacueT KOMIUIEKTYIOIUX 371eMeHTOB. OdopmieHHe MOSICHUTEIbHOW 3alUCKH.
Ueprex o011ero Buja ammnapara ¢ BUJaMH, pa3pe3aMu, CEYEHUSIMU U BBIHOCHBIMHU 3JIEMEHTaMHU, JAlOLIUMU
MOJIHOE TMPEJICTaBICHHE 00 ero yCTpoiicTBe U MpuHIMMIE paboThl. UepTexku COOPOUYHBIX €TUHUI] U JIeTaNCH.
Odopmnenue cnenupuxanum.

4 O0beM yueOHOH TUCHHMILINHBI.

Cemectp
i i Bcero 3 1
Bug yaeObHOM paboOThHI
- P 3E Aiaﬂ' 3E | Akan.u. | 3E | Axan. u.
OO61as TpyA0eMKOCTb JUCIUILIUHBI 6 216 4 144 2 72
KonTakTHas padora — ay1MTOpPHbIE 3aHATHA: 2,22 80 1,33 48 0,44 16
B TOM 4HcJie B popMe npakTH4eckoil moaroropku | 1,44 52 0,72 26 0,22 8
Jlexmun 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,33 48 0,89 32 0,44 16
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKU 1,44 52 0,72 26 0,22 8
CamocrosiTesibHas padora 3,78 136 2,22 80 1,56 56
KonrakTHas camoctosTenbHas pabora (3a4er ¢
. 0,4 0,4

OLICHKOM)
KypcoBoii mpoekt 55,6 55,6
KonrtaktHas camocrositenbHast pabota (mpuem 3,78 0.4 2.2 1,56 0.4
KYpPCOBOTO MPOEKTA)
PacyetrHo-rpaduueckre paboTsl 18 18
[TonroToBKa K KOHTPOJBHBIM paboTam 18 18
CamocTosITeTbHOC N3YUYCHHUE Pa3/IeTIOB TUCIIUILIMHBI 43,6 436

3aver ¢ KYpPCOBOH
Bua uToroBoro KOHTpoJIA: .

OIIeHKOii MPOEKT

Beero - Cemectp )
Bun yuebnoit paboTbl
3E AfITp | 3E | Actp.u. | 3E AfITp '

OOmas TpyA0eMKOCTb AUCLUIIIUHBI 6 162 4 108 2 54
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KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 2,22 60 1,33 36 0,44 12

B TOM 4ucJje B (popMe NPAKTHYECKOI MOATOTOBKH 1,44 39 0,72 19,5 0,22 6
Jlexun 0,89 24 089 24
[Tpaxktuueckue 3ausarus (I113) 1,33 48 0,89 24 0,44 12
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 1,44 39 0,72 19,5 0,22 6
CamocrosiTejibHas padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTositensHast pabora (3a4er ¢
. 0,3 0,3

OIICHKOIN)
KypcoBoii mpoexr 41,7 41,7
KonTakTHas camocTosTenbHas padora (pruem 3.78 0.3 2,22 156 0.3
KYPCOBOTO IPOEKTA)
Pacuetno-rpaduueckne paboTsl 13,5 13,5
[ToaroTroBka K KOHTPOJILHBIM paboTam 13,5 13,5
CamocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 32,7 29,7

3auer ¢ KYpCOBoOii
Bua uTOoroBoro KOHTpOJIA: .

OLICHKOI1 NMPOEKT

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUIIIMHBI
«IIpouecchl U aNMApPaATbl XHMHUYECKOH TEXHOJIOTHID)

1. leab AMCHUIUIMHBI - BMECTE C JUCIUIIMHAMHU OOIEH XMMHUYECKOM TEXHOJIOTHH, XUMUYCCKUMU
MPOLIECCAaMH M PEaKTOPaMU U JPYTUMHU, CBA3ATh OOIIEHAYUYHYIO U OOIIEHH)KEHEPHYIO MOJATOTOBKY XHMHKOB-
TEXHOJIOTOB, YTO HEOOXOMMO IPHU MOATOTOBKE OaKajaBpOB I0 JIAHHOMY HAIPAaBICHUIO ISl HAYYHO-HCCIIe-
JIOBATEIHCKON U TIPAKTUYCCKON pabOThI HA IPEANPUITHIX.

2. B pe3yJbTare n3yuyeHHus JUCIHUIIUHBI 00yYAIOMIMIACS 10JIKEH:

Ob6nagath cneayoUMMI YHUBEPCATbHBIMA KOMIIETEHIIUSIMU H UHIUKATOPAMU UX JOCTUKCHHUS:
YK-1-VK-1.1, YK-1.2, YK-1.3, YK-4.

YK-2 - VK-2.3; YK-2.10.
YK-3 - YK-3.3.
YK-8 - YK-8.4.

O6nanate cneayrImMMH 00IIenpo(ecCHOHATFHBIMU KOMITIETEHIIMSIMU ¥ MHAUKATOPAMU UX JTOCTHXKeE-

HUSL:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

OO6nanate cneayrmuMu Tpo(ecCHOHATEHBIMU KOMITETCHIIUSMU U UHANKATOPAMH MX JOCTHKCHHUS:
MK-1 - [1K-1.2, TK-1.3.

MK-2 - TIK-2.3.
[1K-3 - [IK-3.2.
[1K-4 - TIK-4.3.
3uamo:
—  OCHOBBI TEOPUU NEPEHOCA UMITYJIbCA, TEIIa U MACCHI;IPUHITUITBI
(U3NUECKOT0 MOJICTMPOBAHUS MPOLIECCOB; OCHOBHbBIC YPAaBHEHMS JBMKEHUS
KUAKOCTEH; OCHOBBI TEOPHM TEILIONEPENadl; OCHOBBI TEOPUU Maccolepe-
Jla4ud B cUCTEMax co CBOOOIHOM M HETIOABM)KHOM TpaHuIlel pazaena das; Tu-
MIOBBIE MPOLIECCH] XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIINE anmnapaTsl U
METO/Ibl X PacyeTa;
—  METOABI IOCTPOEHUS SMIUPHUUECKUX U TEOPETUUECKUX MOJEIIEH
XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.
Ymems:
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—  ONpenemsATh XapakTep JABMXKEHUS XKHUIKOCTEN U ra30B; OCHOBHBIE
XapaKTEPUCTHKH MPOLIECCOB TEIUIO- U MacCoIlepelaul; pacCUMThIBATh Napa-
METpbI U BbIOUpaTh anmapaTypy ISl KOHKPETHOTO TEXHOJOTHYECKOIro Mpo-
necca;
—  pacCUMTHIBATH OCHOBHBIE XAPAKTEPUCTUKU XUMHUKO-TEXHOJIOTH-
YeCKOro MPOLIECcCca, BBIOUPATh PallMOHAIBHYIO CXEMY.
Bnaoemy:
—  METOAAaMH TEXHOJOTMYECKHMX PacdyeTOB OTACIBbHBIX Y3JIOB W JIe-
Tajeil XMMHUYeCKOro o00opyI0BaHus;
—  HaBbIKAMM IPOCKTUPOBAHMS TUIOBBIX aIlllapaTOB XUMHUYECKOMN
IIPOMBILIUIEHHOCTH;
—  METOAAaMH OIPENENICHUS PALMOHAIBHBIX TEXHOJIIOIMYECKUX pe-
KUMOB pabOThI 000PYJOBAHUSI.
3. Kparkoe cogep:xanue JUCUMIJIMHBI.
Paznea 1. 'mapoanHaMuyeckne nNpouecchbl M annapaTbl XUMUYeCKOH TeXHOJIOTHH.
1.1. Beenenue B AucuumianHy. OCHOBHBIE MOHATHUS U OIPEICICHHUS.

[Mpenmet muctumumabl «[Ipoiieccel 1 anmapaThl XAMUYECKOU TeXHOJIOTHNY. Kitaccudukanmst mporeccos.
HenpeprpiBHBIE U TEpHOIUYECKHE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MPOIIECCHI.

OcHOBHBIE 32aKOHOMEPHOCTH TPOLIECCOB U O0IIME MPUHIIMITEI pacyeTa anmapaToB XUMHUIECKOH TEXHOJIO-
TUU.

Kunkoctu u razel. Kiaccudukanus xuakocreid. VineanbHas )KuaKkocTh. KamnensHbIe U yIpyrue KuaKo-
ctu. Cuiibl, IEUCTBYIOIIME B KMAKOCTH: MAacCOBbIE M MOBEPXHOCTHbIE. HanpskeHust B )KUAKOCTSIX M ra3ax
(TaHreHIMaNbHbIE U HOpMalbHbIE). CBOWCTBA KUIKOCTEH.

Monenb HenpepbIBHOM cpenibl. [ToHsTHE Pr3ndeckoro aneMeHTapHoro oobema.

1.2. OCHOBBI TEOpHH MIEPEHOCA.

OCHOBBI TEOpUU SABICHUI NIEpPEHOCA: aHAIU3 MEXaHU3MOB, MOJICTTUPOBAHUS U Pa3pabOTKH 000OIICHHBIX
METOJIOB pacueTa I'MIPOMEXaHUYECKHX, TEIJIOBBIX 1 MAaCCOOOMEHHBIX IPOLECCOB U anmnapaTtoB. OeHOMEHO-
JIOTUYECKHE 3aKOHBI IEPEHOCa UMITYJIbCa, MACChl M SHEPTUU. MONEKYISpHBII U KOHBEKTUBHBIN nepenoc. O6-
1I1e 3aKOHOMEPHOCTHU I'MAPOAMHAMUKH, TEIUIONEPEIayu U Macconepeaadyn. B3aumMocBsa3b 3TUX IPOLECCOB B
IIPOMBILIUICHHOM amnmapaTtype. Ponb siBIeHUi nepeHoca Npu XUMHUUECKUX MTPEBPAICHUSX.

MartepuanbHble U SHEpPreTH4ecKHe (TerIoBble) OalaHChl; ONPEeIEHNE MAaCCOBBIX TTIOTOKOB U YHEPreTH-
YEeCKHX 3aTpaT. Y CIOBUS paBHOBECHUS UM ONpeeTIeHNe HalpaBIeHus npolieccoB nepeHoca. O0muii Buja ypas-
HEHUIl CKOPOCTH MPOLECCOB; IBUKYIIUE CUIIBI U KUHETHYeCKUe K03 puumenTsl. JIumutupyromue cTaauu.
1.3. l'uapocraTtuka.

Huddepenunansuble ypaBHeHUs paBHOBecus Diiepa. [lokosmasics KUAKOCTb MO/ AEHCTBUEM CHIIBI TH-
#ecTh. OCHOBHOE YpaBHEHME I'MAPOCTATUKU. [IpakTndyeckue npuaoKeHusi OCHOBHOTO YpaBHEHMS THAPOCTa-
THKH.

1.4. T'unponuHamuka.

bananc cuit npu ABM>KEHUH BSI3KOM HEC)KMMAEMOM KHUIKOCTU. Y paBHEHHE HEPA3PhIBHOCTH (CIIOIIHOCTH)
noroka. YpaBHeHnue HaBbe-CTOKCca 1 €ro GU3NUECKUN CMBICIT.

[TogoGHoe mpeoOpazoBanue ypaBHeHus HaBre-Ctokca. be3pa3smepHbie mepeMeHHbIe - KpUTEPUU THAPO-
JUHaMu4eckoro nojaodus (Ditnepa, Peltnonbaca, @pyna, TOMOXPOHHOCTH), X (PU3MYECKUN CMBICHT; TapaMeT-
puyeckue kpurepun. KpurepuanbHoe ypaBHEHUE ABUKEHUS BA3KOU KUIAKOCTH.

VYpaBHeHue qBMKeHUs Ditiepa. DHepreTHueckuii 0ananc CTallMOHAPHOTO JIBMYKEHUS HI€IbHON KHUIKO-
ctu. YpaBHeHue bepHysum 115 nueanbHON U peanbHOM KUAKOCTH. Ero nmpakTuyeckue npuiioxeHus (ucrede-
HUe xuaKoctel, Tpyoka [Iuro-IIpanatis). [puHIUIBI H3MEpEeHUsT CKOPOCTEN U PacX0/10B KHUAKOCTH JIPOC-
CEJIbHBIMU NMPUOOpaMH ¥ THEBMOMETPUYECKUMH TpyOkaMu. OnpesiesieHne pacXo10B MPU UCTEUEHUH KUIKO-
CTEH Yepe3 OTBEPCTHUs UIIU HACAIKHU.

['unpoauHamMuyecKkue pesKUMBbl IBUKEHUS KUJIKOCTEH: TaMUHAPHBIN U TypOYJIEeHTHBIH.

Yucno PeitHonb/ica ¥ ero KpUTHYECKUE 3HaYeHUs. MeXaHU3Mbl JAMUHAPHOTO U TYpOYJIEHTHOT'O TEUEHU.
[Tonsitue TypOynenTHoCTH. [IpeacTaBnenus 0 ruipoIMHaMUYECKOM TOTPAaHUYHOM CJIO€ TIPU TEUEHUH 10 TPY-
0aM U KaHajIaM | MPU OOTEKaHUU Tell.

Pacuer nuamerpa TpyOONpoOBOIOB U annapaToB; BEIOOP CKOPOCTEN MOTOKOB U ONTUMAJIBHOTO AMaMETpa
TpyOOIPOBOIOB.
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Pacnpenenenue ckopocteli mo paanycy TpyObl HOCTOSIHHOTO CEYEHUS MPH JTAMUHAPHOM CTallMOHAPHOM
TE€YEHUH.

Tedenue B TpyOax u kaHanmax. Onpenensronuil monepeyHbld pa3Mep MOTOKa B KaHAIaX MPOU3BOJIBHON
(GopMBI: TUAPABIMYECKUH panyc, SKBUBAJICHTHBIA JHAMETD.

['unpaBnuyeckoe CONPOTUBIICHHUE NPU TEUSHUU KUJIKOCTEH U ra3oB. Pacuer nmoteppb Ha TpeHue (ypaBHe-
uue /lapcu-Beiic6axa) u Ha MecTHbIe conpoTuBiIeHUs. COOTHOLICHUS 1 HOMOTPAMMBI JUI pacueTa Kodppu-
[UEHTa TpeHus. 3aBUCUMOCTH MEX]ly pacXoJ0M U MepenaaoM aaBieHus. PacueTr Hamopa ams nepemenieHus
KHUJIKOCTEH 4epe3 cucTeMy TpyOOIIpOBOJIOB U allapaToB.

1.5. [lepemenieHre KUIKOCTEH.

[TepemernieHe KUIKOCTEH € MOMOILIBIO0 MAIIMH, MOBBIIIAIOIMIKX AaBieHue. O0beMHbIe (IOPIIHEBBIE, PO-
TAIlMOHHBIE U JpP.) U JUHAMUYECKHE (LIEHTPOOEKHbIE, OCEBbIE U Jp.) Hacochl. OCHOBHBIE TApaMETPhI PAOOTHI
TUAPABIMYECKUX MAIlIMH: TPOU3BOJUTENLHOCTD, HANOp, MOIIHOCTh, KIT/I.

Pacuer nanopa u nmorpe0isieMoil MOIIHOCTH; 1OAOOP IBUTATENS K Hacocy. OmnpeneneHue T0MmyCcTUMOM
BBICOTHI BCAChIBAaHUS. SIBJICHIE KaBUTAIIMH U €r0 MPeJOTBpAIICHHUE.

OcobeHHoCTH PabOThI, CONOCTABIEHUE U 00JIACTH IPUMEHEHHSI OCHOBHBIX TUIIOB HACOCOB - IIEHTPOOEK-
HBIX, TOPIIHEBBIX (IWTyHXKEpHBIX) U Jip. CBA3b Hanopa, moirHocty U KIIJI ¢ mpousBoauTenbHOCTHIO (Xapak-
TEPUCTUKU HacocoB). PaboTa HACOCOB Ha CETh U UX BBIOOP; PETYIUPOBAHNE IPOU3BOJUTEIBHOCTH.

Pa3nes 2. TenJioBble Mpoiecchl U ANNMAPATHI XMMHYeCKOil TEXHOJIOTHH.
2.1. OCHOBHBIC IOHSTHSI U OTIPEJICIICHHUS B TEILIONepeaaye.

OcHOBHBIE TEIJIOBBIE MPOLIECCHl B XUMUYECKON TEXHOJOTUH: HAarpEeBaHUE U OXJIAXKJACHHUE, KOHICHCAIIHS
MapoB U UCHAPEHUE KUIKOCTEM.

CranuoHapHbIf U HECTALIMOHAPHBIN MEPEHOC TEIJIOTHI. TemMmnepaTypHoe MoJie, TPalueHT TeMIIepaTyphbl U
TEIUIOBOM MOTOK; TEIUIONEepesaya U TemooTaaqda. TeMneparypornpoBOAHOCTh — TEIJIOMHEPIIMOHHBIE CBOM-
CTBa Cpebl.

2.2. Ilepenoc saeprun B GopMe TErIOThI.
TenoBoii OanaHc Kak 4aCTHBIN cy4ail sHepreTudeckoro 0ananca. OnpeeneHue TerioBOi HArpy3Ku amnma-
paTa 1npu U3MEHEHUH U 0€3 U3MEHEHUs arperaTHoro CoCTosAHUA. Pacxo/| TernaoHOCUTENEH.

JuddepenunansHoe ypaBHEHUE MepeHOca SHEPruu B opMe TeroThl, ypaBHeHue Oypre-Kupxroda u
TEIIONPOBOAHOCTH.

CranuoHapHBIi epeHOC TEIJIOTHI Yepe3 IIIOCKUE U HUINHApHYecKue cTeHKH. CoueTaHne MEXaHU3MOB
nepeHoca TeIIoThl (TEIIONPOBOAHOCTH, KOHBEKIIMH, U3ITyYEHUs).

KoHnBekTHBHBIN NIEpeHOC TEIIOTHl. be3pasMmepHsble nepemenHble — uncna Hyccenbra, [lexne, [Ipanaris,
I'pacroda, ®ypre. Pacuet korhPUIHEHTOB TEIIIOOTIaYN IPH BBIHYKJICHHOW U €CTECTBEHHOW KOHBEKIIUH.

TennooOMeH npu U3MeHeHUH arperatHoro coctosiHus. Konnencanus napos. @opmyna Hyccensra. Ten-
J000MEH MPU KUIIEHUH.

PanuantHblil TenonepeHoc. B3anMHoe usnydeHue Tenl. PaauaHTHO-KOHBEKTUBHBIN NIEPEHOC TETUIOTHI.
Pacuer motepp TEmIOTHI anmnaparaMy B OKPY’KaIOIIYIO CPely U TEIUIOBOM m3oisuu. OCHOBHOE ypaBHEHHE
TEIUIONEPEIaUH.
2.3._Temnonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEMIO0OMEHHHMKAX. AJIJUTHBHOCTh TEPMHUUECKUX COMPOTHBIICHHM.
Cpennsist nBrKylias cuia terionepenayn. Onpenenenyue cpeHei IBUKYIIeH Crilbl B annapaTrax pa3JIudHbIX
KOHCTpYKLUH. B3aumMHOe HampaBiieHHe IBU)KEHUS TEIUIOHOCHTENeH. PacueT moBepXHOCTH TEMI00OMEHHU-
KOB.

Crioco6bI MoABO/Ia ¥ OTBO/IA TETIOTHI B XUMHUYECKOW TEXHOJOTHH. TpeOoBaHMs, IPEeIbsIBIIEMbIE K TEI-
aoHocuTensiM. OO60rpeB BOJSHBIM MapOM, BBICOKOTEMIIEPATYPHbIMU OPraHUYECKUMH TETNIOHOCUTENSIMHU, TO-
noYHbIMH razamu. Crioco0sl a5ekTpoodorpesa. OTBOA TEIUIOTHI BOJOH, BO3LyXOM U HU3KOTEMIIEPaTyPHBIMH
TEIIOHOCUTEIISIMHU.

TenmooOMeHHBbIE anmapatsl; UX Kiaccupukanus. OCHOBHBIE THIIBI TOBEPXHOCTHBIX TEIJIOOOMEHHHKOB
(TpyOuarsle, MIaCTUHYATHIE, allllapaThl C MepEeMENIMBAIOIIMMH YCTpOicTBaMH U T.1.) CMECUTENIbHbIE TEILIO-
OOMEHHMKH: TPAJAUPHU, KOHJICHCATOPBI CMELIeHNs. BBIOOp oNTUManbHBIX KOHCTPYKIUHI U YCIOBUI SKCIUTYa-
TalUU TEIUI00OOMEHHBIX annapatoB. OCHOBHbIE TEHACHIINN COBEPILIEHCTBOBAHMS TEMNIOOOMEHHBIX allapaToB.

Pa3nen 3. Ilpoueccsl U annmapaTthbl pa3/ieieHUs TOMOTeHHbIX cHCTeM (OCHOBHbIE MaccOOOMeHHbIe Mpo-
mecchl).
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3.1. OcHOBHBIE IOHATHUS U ONPEIEICHUS B Maccolepeaaye.

Knaccugukarus nporeccoB maccooomMena. OCHOBHBIE MOHATHS U onpeneneHus. [Ipomeccs! co cBo6o-
HOH U (pUKCHpOBaHHOW TpaHuULel paznena (a3 u ¢ pazaensroniei ¢aspl neperopoakoit (memopanoii). Hocu-
TEJIN U pacrpenenseMble BemecTBa. CriocoObl BIpaKeHHsI cocTaBa (as.

OU3NKO-XUMUYECKHE OCHOBBI MAacCOOOMEHHBIX MpoIleccOB. PaBHOBeCHBIE YCIOBUSA M OIpE/AEICHHE
HaIpaBIIEHUs TIepeHoca BemecTBa u3 ¢asbl B Ga3y. Korddunuentsr pacnpenenenus. [lonstue o Maccomnepe-
Jladye U MaccooTaye.

KoHueHTpanuonHoe mose, rpaiueHT KOHLIEHTPAIMH, 00NN U YAEIbHBII MOTOK Macchl. MoneKynspHas
nuddy3us B KUIKOCTAX, razax (mapax) u TBEPABIX Telax.

3.2. MexaHU3MBbI [IepeHOCa MACChI.

VYpaBHEeHNE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepenunansHoe ypaBHeHHE KOHBEKTUBHOIO IIEpPEeHOCAa MacChl B OMHAPHBIX Cpeliax.

Juddy3noHHBII MOTPaHUYHBINA CII0H; MPO(UIN KOHIIEHTPALUK U CKOPOCTEH B MOTOKAX.

Koadunmentst maccootnaun. OCHOBHBIE MOJIETIbHBIC MTPEICTABICHHS O MEXaHU3ME MAaCCOOTAAuH.

MonenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Yucna Hyccenbta, [lekne, [Ipanntnsa, @ypse u ap., ux
(buznyecKuit CMBICI, aHAJIOTUH C TETIOBBIM 10/I00HMEM IMPUMEHHUTENBHO K Ta3aM U KUIKOCTsAM. PacueT koag-
(UIMEHTOB MAacCCOOTauM B alapaTax pa3MYHbIX TUIIOB [0 YPaBHEHHSIM ¢ Oe3pa3MepHBIMU TIEPEMEHHBIMU.

Macconepenada. OcHoBHOE ypaBHeHHE Macconepenaurd. CooTHoILIEHHE MEXTYy KO3 dullmeHTaMu Mac-
comepeaud U MacCOOT/AauH, alTATUBHOCTD AU (Dy3HOHHBIX CONPOTUBICHUH. IHTeHCHbUKaIHs Macconepe-
JTa4y MyTeM BO3JEHCTBUS HA TUMUTHPYIOIIYIO CTAAHIO.

Bnusinue ycnoBuil (TemnepaTypsl, JaBI€HMsI, KOHIIEHTpAllMil) Ha HalpaBjIeHUE MAcCOIEpPEHOCca Ha TIpHU-
Mepax abcopOIHH; MPUHIIUITBI BEIOOpa aOCOPOCHTOB.

3.3. ®a3oBoe paBHOBECHE.

MartepuanbHblii 6ajgaHC HENPEPHIBHOTO YCTAHOBUBILIETOCA IIPOIEcca MPH Pa3INUHbIX cIoco0ax BhIpaXke-
HUS COCTAaBOB (a3 M UX PACXOJI0B; ypaBHEHUS PaOOUYUX JIMHUH.

[IpenenbHBIE KOHIEHTPALMK paclpeAensieMoro KOMIOHEHTa B OT/AAIOIIeH U U3BleKarolend (aszax ms
IPOTUBOTOYHBIX MPOLIECCOB. MakCUMaIbHO BO3MOXHAsI CTENIEHb U3BJICUYEHUS, MUHUMAJIbHBIM U ONTUMAaNb-
HBII pacxo/bl U3BJIEKAIOLICH (a3bl.

3.4. Metonp! pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX alnapaToB.

Pacuer momepeuHoro ceueHus (quamerpa) KOJIOHHBI;, MPEAECTHHO JOMYCTUMAasi U SKOHOMHYECKH OITH-
MaJibHasi CKOPOCTH CIUIOIIHOM (a3bl.

ParronanbHb1i BBIOOP B3aMMHOTO HaNpaBJIeHUs IBM)KEHUS (a3 u opraHu3aluu MoTOKOB B MaCCOOOMEH-
HBIX anmnaparax. Pacyer MaccooOMEHHBIX MPOLECCOB U alllapaTroB Ul CUCTEM C OJHUM pacIpeaesieMbIM
KOMIOHEHTOM. OCHOBBI pacyeTa BhICOThI MaCCOOOMEHHBIX aINapaToB C HEMPEPHIBHBIM U CTYIEHYAThIM KOH-
TakToM (a3. /[Ba OCHOBHBIX METO/a pacueTa: Ha OCHOBE KOA(P(UIIMEHTOB Maccoepeiadyl U Ha OCHOBE MOHS-
THUSI TEOPETUYECKON CTYNEHH pasfeneHus. [lonsaTre uncna equHuI NepeHoca U BbICOTHI EAMHMIIBI IEPEHOCA.
®axTtop Macconepenauu. CpeaHsist ABMKYILAs cUjla Maccoriepeiadi. BiusiHue npo1oibHOro nepeMennBanus
Ha CPeJIHIOI0 JABIKYIIYIO CHIly Maccornepenauu. [Ipoueaypa pacyera, ocHOBaHHasi Ha 00bEMHBIX K03 PHIIU-
eHTax Maccorepenayn. ['padpuueckuii 1 aHaTUTUYECKUI METOJIbI pacyera.

PacueT BbICOTBI MAaCCOOOMEHHBIX amapaToB CO CTYMEHYAThIM KOHTAKTOM (ha3. DPPEeKTUBHOCTb CTYIIEHU
o Map¢pu. Cs3p uncna equHul nepenoca u jgokansHoro KIIJI crynenn no Mapdpu. YUncneHHsii pacuer
«OT CTYIIEHHU K CTYNEHU» M €ro rpaduueckasi MHTEPIPeTalus ¢ UCIOIb30BAaHUEM «KUHETUYECKON JTUHUMY.
VYuet ctpykrypsl motokoB U KIT/ Tapenku. OcoGeHHOCTH pacyeTa TapeabyaThiX KOJIOHH Ha OCHOBE MOHSTHS
TEOpPEeTUYECKOM Tapenku. Ynciao AeHCTBUTENbHBIX U TEOPETHUECKUX TapeinoK. (P (EeKTUBHOCTH TapEIKH.

PanmonanpHbIi BEIOOP B3aMMHOI'O HalpaBJIeHUs IBUKEHUS (a3 U opraHu3aiuy NOTOKOB B MacCOOOMEH-
HBIX ammaparax.

3.5. AGcopbuus.

OO0111e NPUHIMITEI YCTPOUCTBA M KITaCCU(UKAIIMS aIlapaToB JUIsi MaCCOOOMEHHBIX MPOIIECCOB B CUCTE-
Max "raz(map)-kuakocth". OCOOEHHOCTH KOHCTPYKITUN aOCOpOEpOB.

OcCHOBHBIE THIIBI U 00JIACTH TPUMEHEHHS a0cOpOepOoB: HAcaI0OUHbIE U TapeIbuaThle KOJOHHBI, alllapaThl
CO CIUIOUIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CIIOEM, alllapaThbl C JUCHEPTrUPOBAHUEM SKUIKOCTH.

Cxembl aOCOpOIIMOHHO-1€COPOLIMOHHBIX YCTAHOBOK C BBIJIEJICHUEM M3BJICUEHHOI'O0 KOMIIOHEHTa U pere-
Heparuel abcopOeHTa (IecopOmueil mpu MOBBIIEHHON TeMmIlepaType, MOHWKEHUEM IaBJICHUS, OTIYBKOU
UHEPTHBIM HOCHUTEJIEM).
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3.6. Juctmnnsanus. Pextudukanus.

Paznenenue nucTuiUIALIMEH JXUAKMX TOMOTEHHBIX CMECel M COKMIKEHHBIX Ta30B; 007acTH MPUMEHEHUS U
0COOEHHOCTH NMPOBEJEHUS IPOLIECCOB MPH PA3IUYHOM JIaBIECHUU.

ITapoXHIKOCTHOE paBHOBECHE JUIsl CUCTEM C IOJIHOM U OTPaHUYEHHON B3aUMHOM PaCTBOPUMOCTBIO U €r0
BJIIMSIHUE HA BO3MOYKHOCTH pa3JIeJICHUs KOMIIOHEHTOB IUCTHILIALMOHHBIMU MeToAaMmu. Pacuer paBHOBecHs
JUISL UI€TbHBIX OMHAPHBIX CMECEH.

[Tpocras u pakumoHHas NeperoHka; neperotka c aediaermanueid. MarepuanbHblil 0anaHc, pacdyer Bbl-
X0J1a MPOAYKTa U €ro CPEIHEro CocTaBa IIpH MeperoHke OMHapHbIX cMeced. CxeMbl YCTaHOBOK. TeruioBble
OasaHChl ¥ pacyeT pacxo0B TEIJIOHOCUTENEH sl 3TUX IPOLIECCOB.

Pextudukanus. ®U3HK0o-XMMHUYECKHE OCHOBBI U 0COOEHHOCTH YCIOBUH IpOBeIeH s IpoLeccoB. Cxembl
YCTAHOBOK JIJIsl HENPEPHIBHON M MEPUONUECKON peKTU(UKAIK OMHAPHBIX cMeceil. OcOOeHHOCTH yCTpOH-
CTBa aNnaparoB (HACaJOYHBIX U TapesibyaThIX KOJOHH) U BBIOOpA PEXKUMOB UX pabOThl IPH PEKTUDUKALIUU
(o cpaBHeHUIO ¢ abcopbuumeit). OCOOEHHOCTH YCTPOWCTBA U BapuaHTHI paboThI HcnapuTeneil u nedermaro-
pOB.

MogenupoBaHie U pacyeT MPOLECCOB U almnapaToB MPHU HENPEpHIBHOW peKTH(UKAUU OMHAPHBIX CH-
creM. OCHOBBI YHCIIEHHOTO U rpadoaHaTIUTUYECKOro MeTo10B. MaTtepuanbHblil OanaHnc. Paboune nuHum.
Omnpeznenenrne MUHIMAIBHOTO U pabodero (erMoBoro uncia. TernoBoii 6anaHc u pacyeT pacxoJI0B TEIUIO-
HocuTenel. [IpuHIMITBI TEXHUKO-?KOHOMUYECKON ONTUMU3ALMU NP pacyeTe pabodero (GpuerMoBoro yucia,
pa3MepoB amnmapaTypbl 1 JHEPTeTHIeCKuX 3arpar. OCHOBHI pacyeTa TapebyaThiX U HACaJOYHBIX peKTH(UKa-
LIMOHHBIX KOJIOHH.

Pa3nea 4. Ilpoueccsl 1 annmapaTthl pa3Je/ieHUs TeTepOreHHbIX cucTeM (0OCHOBHbIE THIPOMeXaHnYe-
CKHe Mpo1ecchl).

4.1. PazniesieHne reTeporeHHblx cucteM. OCHOBHBIE TOHATHS U METOJIbL.

Knaccugukarus ®UIKAX ¥ Ta30BbIX I'€TEPOr€HHBIX CUCTEM: CYCIIEH3UH, 3MYJbCUH, MEHBI, NbUIH, TY-
MaHbl. MatepuanbHblil 0ajgaHC POLIECCOB Pa3/IEIeHUs TETEPOT€HHbBIX CUCTEM.

Onenka 3(pPpeKTUBHOCTH U BBIOOP ONTUMANIBHBIX ITPOLIECCOB U AlIApaTOB [yl pa3eleHHs TeTepOreHHbIX
CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Pa3znenenue )xuakux 1 ra3oBbIX CUCTEM B I0JIE CUJI TsDKECTU. PacueTr ckopocTeil cBOOOJHOTO U CTECHEH-
HOT'0 OCAXJIEHUs TBEP/IbIX YACTHI] IApOOOPa3HON U OTIUYHBIX OT Hee (JOPM B MOJIE CUJIBI TSXKECTH.

[Tpouecchl oTcTauBaHUsl U YCTPOMCTBO armapaToB pa3feieHus CYCIEH3UW, IMYJIbCUN U mbuiek. Pacuer
MOBEPXHOCTU OCAKICHMS M NMPOU3BOAUTEIBHOCTH OTCTOMHMKOB. Y CTPOMCTBO M JIEHCTBUE ILIUKIOHOB (TIpO-
CTBIX M OaTapelHbIX ), THAPOLIMKIOHOB.

4.3. TeueHue *UAKOCTH Yepe3 HETIOIBUKHBIE 3€PHUCTbIC U NICEB/I00KIKEHHbIE CIIOU.

3HaueHue ruAPOIMHAMUKH 3€PHUCTHIX CIIOEB B Mpolieccax (pUibTpoBaHus, TEIJI0- U MaccoOOOMeHa, reTe-
pOreHHoro katanusa u 1p. OCHOBHBIE XapaKTEPUCTUKH ITHUX CJIOEB: TUCIEPCHOCTb, YAEIbHAs IOBEPXHOCTD,
MOPO3HOCTb, SKBUBAJIEHTHBIN AMAMETP KaHAJIOB. PacueTr ruipaBiInyecKoro cornpoTUBieHus cnos. I 'napasnu-
YeCKOe COMPOTUBIICHHUE CJIOEB HACAI0K MPOMBIIIJIEHHBIX Macco- U TeMJI000MEHHBIX allaparos.

PexxuMbl TeueHNs: MOTOKOB B HACA/I0UHBIX KOJIOHHAX. [ MApaBIndeckoe CONpOTUBIICHHE, SIBJICHUSI IIOJIBU-
caHMs, 3axJIeObIBaHUS U MHBEPCUH (a3 M pacyeT COOTBETCTBYIOIUX CKOPOCTEH.

['uapoauHamMuKa MCEeBAOOKMKEHHBIX (KUISIIUX) cioeB. O0nacTb MpuMeHEeHHsl NceBIooXmkeHus. Oc-
HOBHBIE XapaKTEPUCTHKH TICEBJIOOKIKEHHOTO COCTOsIHUSA. [ napaBinueckoe conpotusieHue. Pacuer ckopo-
CTEH MCEeBIOOKUKEHHSI 1 CBOOOIHOTO BUTAHUS, BBICOTHI IICEBIO0KMKEHHOTO ciosl. OAHOPOIHOE U HEOIHO-
poaHoe rceBaooKMKeHne. OcoOeHHOCTH TCEBI00KMKEHUS TOJIMIUCTIEPCHBIX ciioeB. [THeBMO- U ruapo-
TPAHCIIOPT 3€PHUCTBIX TBEPABIX MATEPHAIIOB.

4.4, duibTpoBaHKUE CYCNIEH3UH M OUUCTKA ra30B OT MBbUICH.

Crneunduka noBeneHUs 0CaJIKOB KaK 3€pHHUCTBIX CJIOEB: CXKMMAaeMble M HEC)KMMaeMble ocaiku. Bumbl
(GUIBTPOBAIBHBIX Meperopo1ok. GakTopsl, BIUAIONIME HA CKOPOCTh (pUiIbTpoBaHus. OUILTPOBAaHUE NIPH T10-
CTOSIHHOM CKOPOCTH (DUIBTPOBaHUS. DKCIIEPUMEHTAIILHOE OIpe/esieHne KOHCTAaHT YpaBHEHUs (UIbTPOBa-
Hus. Knaccugukanus u ycTpoiCTBO OCHOBHBIX TUITOB HEMPEPHIBHO U MIEPUOMUECKH paboTaroux (GUibTpoB
U QUIBTPYIOIIUX LEHTPUPYT.

4. O0beM y4eOHOH JUCHHUILINHBI.

Cemectp
5 | 6

Buj yueoHoii padoThI Bcero
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3E Axagn. 3E Axan 3E Axan

q, A 4.
OO61mas TpyA0EMKOCTh AUCHUTIIINHBI 12 432 6 216 6 216
KonTakTHasi padoTa - ayiUTOPHBIE 3a- 45 160 18 64 2.7 9%
HATHSA
Jlexiun 1,8 64 0,9 32 0,9 32
JlabopaTtopubie padoTs (JIP) 0,9 32 - - 0,9 32
[Tpaxtuueckue 3ansatus (I113) 1,8 64 0,9 32 0,9 32
CamocTrosiTesibHas pa6oTa 55 200 3,2 116 2,3 84

CamocTosTeNnbLHOE HU3Y4CHUEC pa3aCIOB 5,5 200 3,2 116 2’3 84

JUACIIUILIHHEI
Buabl KoHTpOJIA:
IK3aMeH 2,0 12 1,0 36 1,0 36
KonTakTHas paboTta - MpOMeKyTOYHAs 0.8 0,01 0.4 0,01 0.4
arTecTanus 2,0
[TonroroBka K SK3aMEHY 71,2 0,99 35,6 0,99 35,6
Bujx uTOroBOro KOHTpOJIS: 9K3aMeH 9K3aMeH
Beero Cemectp
Bup yuyeoHoii padoTbi > 6
3F Actp. 3E Actp. 3E AcTp.
q, q, q,

OO6m1ast TpyA0€MKOCTh JUCIIUTLIMHBI 12 324 6 162 6 162
KonrakTHas padora - ayAuTOpHbIE 3a- 45 120 18 48 27 79
HATHUSA
Jlekuun 1,8 48 0,9 24 0,9 24
Jlaboparopusie paboTs (JIP) 0,9 24 - - 0,9 24
[Tpaxtuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocTrosiTesibHas pa6oTa 55 150 3,2 87 2,3 63

CaMoCTOSTEIIbHOE HU3YUCHUC pa3JC]IOB 5’5 150 3’2 87 2’3 63

JUCLUTLIHHEI

Buabl KOHTpOJIA:

9K3aMeH 2,0 54 1,0 27 1,0 27

KonrtakTHas paboTa - mpomMexxyTodHast 0.6 0,01 0.3 0,01 0.3
aTTecTanus 2,0

[TonroroBka K dK3aMeHY 53,4 0,99 26,7 0,99 26,7
Bua uToroBoro KOHTpoJIs: 9K3aMeH 9K3aMeH

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI
«O0masg XuMu4YecKas TEXHOJIOTs»

1. Heap qucuMnaMHbI — OPMUPOBAHUE 3HAHUI B 00NACTH peaTu3alii XUMHUKO-TEXHOJIOTHYECKUX
MIPOLIECCOB C yYETOM (PU3UKO-XHUMHUYECKUX OCOOCHHOCTEH MPOTEKAIOUIMX peakluii, BEIOOpAa ONTUMAIbHBIX
YCIOBUH peaJM3yeMbIX HpOIEecCOB, BbIOOpa A(PQPEKTUBHBIX PEAKTOPOB, NPUOOPETEHHS HABHIKOB B
COCTAaBJICHUM MAaTEPUAIBHBIX M TEIUIOBBIX OaJlaHCOB, B pacyeTe IPOLIECCOB U PEAKTOPOB HAa OCHOBE
MaTeMaTHYECKOTr0 MOJICIMPOBAaHUS, IOJNy4YeHHs 3HaHUM B o00jacTu pa3pabOTKH 3SHeprocoeperarommx
xuMHKO-TexHojoruueckux cucreM (XTC), 0e30TXOAHBIX M MAaJIOOTXOJHBIX TEXHOJIOTMH Ha HpUMepe
COBPEMEHHBIX ITPOU3BOJCTB.

2. B pe3yabTarte u3y4eHHs TUCHUIJIMHBI 00yYAIOIMMIiCS TOIKEH:
Obnadams CleTyOUMMA KOMIIETCHIIUSIMHA U UHIANKATOPAMH MX JOCTHKCHHS:

OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.
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3uame:

— OCHOBBI TEOPUHU XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEA0BaHUS B3aUMOICUCTBUS XUMUYECKUX IIPEBPALLICHUN U SBJICHUI IIepeHoca Ha
BCEX MacIITAOHBIX YPOBHSIX;

— METOJIMKY BbIOOpa peakTopa U pacdyéra mpoiecca B HeM;

— OCHOBHBIE PEAKLIMOHHBIE IPOLIECCHI U PEAKTOPbl XMMUYECKON U OMOTEXHOJIOIHH;

— OCHOBHBIE IIPUHLUIIBI OPTaHU3ALUN XUMHAYECKOI0 IIPOU3BOACTBA, €r0 UEPAPXUYECKYIO CTPYKTYPY,
METO/1bI OLICHKH 3(h(heKTUBHOCTH IIPOU3BO/ICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJCTBA.

Ymems:

— paccuMuTaTh OCHOBHBIE XapAKTEPUCTUKN XUMHUYECKOTO MPOLIECCa;

— BpIOpATh pallMOHAIbHYIO CXEMY IIPOM3BO/ICTBA 33JaHHOTO IPOAYKTA;

— OLICHUTb TEXHOJOIMUYECKYIO AP PEKTUBHOCTh PONU3BOCTBA;

— BBIOpaTh 3((HEKTUBHBIN THUIT PEAKTOPA;

— IPOBECTH pacyeT TEXHOJIOTMUYECKUX ITapaMEeTPOB AJIS 3aJaHHOTO ITPOLIECCa;

— ONPEJEIUTh apaMeTPhbl HAWIYYIIEH OPraHU3alMHU IIPOLIECCa B XUMHUECKOM PEAKTOPE.

Braoemy:

— METOJIaMH aHaIIN3a YPPEKTUBHOCTH PAaOOTH XUMHUECKUX MTPOU3BOJICTB;

— METOZAaMHM pacyeTa ¥ aHaJn3a MIPOLECCOB B XUMUYECKUX PEAKTOpaX, ONpPEAEICHUS
TEXHOJOTMYECKUX ITOKa3aTelIeH;

— METOJIaMH BbIOOpa XUMUYECKHUX PEaKTOPOB.

3. KpaTkoe conepskaHue JUCHUILINHBI:

Pa3nea 1. XumMnueckasi TeXHOJIOTHS ¥ XMMHYecKOe IIPOU3BO/ACTBO.

1.1. OcHoBHBIE OnIpPeaAeeHUs U MOJIOKEHUSI.

Xumudeckas TeXHOIOTHSA. OOBEKT XUMUYECKOW TEXHOJIOTHH. MEXOTpacIeBOM XapaKTep XUMUICCKOM
TEXHOJIOTMHM. Pa3BUTHE XMMHYECKHMX INPOU3BOACTB M XUMHUYECKONM TEXHOJOTHU. MeCcTo XUMHYECKOM
TEXHOJIOTHH B MPOMBIIUICHHOW chepe M METOJOB XUMHUYECKOW TEXHOJOTHU B HEXMMHUYECKUX OTPACIIIX
NPOMBINUIEHHOCTU. CUCTEMHBIN aHANIN3 CIOKHBIX CXEM M B3aUMOJEHCTBUN 3JIEMEHTOB CXEMbl — IIOHATHE U
coziepkanue mMetoja. dusnueckoe U MaTEMaTHUECKOE MOJIETMPOBAHUE, ONIPEIETICHUE U OCHOBHBIE TIOHSATHS,
UX MECTO B WMHXCHEPHO-XUMHUYECKHX HCCIEIOBaHUAX W pa3paboTkax. MecTo W 3HaUYe€HHWE HATypHOTO U
BBIYHCIIUTENLHOTO dKcriepuMenTa. CofepykaHue v 3aa4u yaeOHOro Kypca.

1.2. XuMn4eckoe npou3BOACTBO.

[TonsiTHE O XMMHUYECKOM MPOU3BOJACTBE. MHOTOQYHKIIMOHATFHOCTh XUMHUYECKOTO IMPOU3BOJICTBA.
OO0masi CTpyKTypa XHMHUYECKOTO MpPOU3BOACTBA. OCHOBHBIE TMOACHCTEMBbl XMMHYECKOTO MPOU3BOJCTBA.
OCHOBHBIE TEXHOJIOTUYECKUE KOMIIOHEHTHI XUMHYECKOTO MPOU3BOJICTBA.

KauecTBeHHBIE M KOJNMYECTBEHHBIE MOKA3aTENIM XUMHUYECKOIO MPOU3BOJCTBA: TEXHOJIOTHYECKHUE,
SKOHOMMUECKHE, IKCIUTyaTallMOHHBIE, COLIMATIbHBIE.

1.3. CpIpbeBble pecypcehl, BOJA M JHEPrUusi B XMMHY€CKOM IPOU3BOJCTBeE.

Knaccudukanus CchIpbeBbIX pPECYpcOB IO pa3MYHBIM Mpu3HaAKaM — (a30BOMY COCTOSIHUIO,
MPOUCXOXKICHUI0, UCTOYHUKAM. MUHEpanbHOE Chipbe (pyAbl M TOJIE3HBIE HCKOMAEMbIE), OpraHUYeCcKOoe
IPUPOJIHOE ChIpbe (FOPIOYHE HCKONAeMbI€), PACTUTEIBHOE U >KMBOTHOE ChIPhE, BTOPUYHOE CHIPbE — HX
UCTIONIb30BaHUE U TyTHU mepepadoTku. OCHOBHBIE CHOCOOBI MEPBUYHON 00pabOTKH ChIphs (0OoraiieHue,
OUHMCTKa, MOATOTOBKA K TPAaHCHOPTUPOBKE U rnepepadotrke). [loHsATHE, CYIIHOCTh U MPUMEPHI yIiTyOJIeHHs
UCTIONIb30BaHUS CHIPhS,, KOMOWHUPOBAHUS MTPOU3BOJICTB M KOMITJIEKCHOM MepepabOTKH CHIPHS.

3HavYeHNE U UCIOJIb30BAaHNE BOJABI B XUMHUECKUX MPpou3BOACTBaxX. Mctounmku Boawl. TpeboBanus K
TEXHOJIOTHYECKOH U ObITOBOM Bojie. [IpoMBbIlIIeHHAs TOATOTOBKA BOJBI U METOJIBI €€ OUHUCTKH OT IpUMEceH.
OcHOBHBIE METOJIbI KOHTPOJII KadyecTBa BOJbl. ODKOHOMHUS BOJOINOTpPeOJIeHHS B MPOU3BOICTBE.
Bo10060poTHBIE CUCTEMBL.

Bupl 1 HICTOYHUKY SHEPTHHM B XUMHYECKOU MPOMBIIIICHHOCTH. MacimTabbl TOTpeOIeHUS U CIIOCOOBI
YMEHBUIEHUsI 3HEpreTuyeckux 3arpaTr. CyHHOCTh M HPUMEPBl PEreHepaldd U peKylepaluyd >HEPruu.
DHEpProTexXHOJIOTHYeCKre CUCTeMbl. BTOpHUHbIE SHEpPreTHYECKIE PECYPCHI.

Pa3nea 2. Teoperndeckue 0CHOBbI XMMHYECKHX NPOLIECCOB H PEAKTOPOB.
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2.1. OcHOBHBIE ONpe/eJIeHUs] M MOJI0KEHHS.

OU3UKO-XUMUYECKHE 3aKOHOMEPHOCTH XHMHUYECKHMX MpPEBpallleHUl — CTEXHMOMETPHUYECKUE,
TepMOJMHaMHuUeckue, kKuHetndeckue. [lokasarenu XMMHYECKOTO MpEBpallleHUs — CTENEeHb MpEeBpalleHus,
BBIXOJI IPOAYKTA, UHTETpalibHast U MU depeHranbHas CeIeKTUBHOCTH, CKOPOCTH PEAKIIMU U IPEBPALLICHHS
peareHToB.

2.2. XumMHnyecKue nmpoueccol.

Onpenenenue. Knaccudukanuss XUMUYECKUX MPOLIECCOB MO PA3JIMYHBIM MPU3HAKAM — XUMUYECKUM
(BUJ XMMHUYECKON PEaKIUU, TePMOIUHAMUYECKHIE XapaKTEPUCTUKH, CXeMa PEeBpaleHnii) U (pa30BbIM (YHCIO
U arperaTHoe cocTosiHue ¢a3z).

['omorenHsIil xumMudeckuii ponecce. OnpeaeneHrue u npuMepsl. BiusHue XMMUYECKUX MTPU3HAKOB U
YCIIOBUH MPOTEKaHUs TpoIiecca Ha ero mokazarenu. CrocoObl MHTCHCH(PUKAIIH.

[TonsiTre onTUMaNbHBIX TemnepaTyp. OnTUManbHbIE TEMIIEPATYPHI A1 OOPaTUMBIX U HEOOPATUMBIX 3K30- U
SHIOTEPMUYECKUX PEAKLIUMN.

I'eTeporenHslii (HEKaTaTUTHYECKUN) XUMHUeCcKu mporiecc. Onpenenenue u npumepbl. CTpyKTypa
mporecca M ero cocrapisitomue (craauu). Habmrogaemass CKOpocTh XUMUYECKOTO TpeBpaiienus. O6mactu
(pexuMBbl) IPOTEKAHUS MpoLIecca, TUMUTUPYIOLIAs CTa U

I'ereporennsiii xumuueckuil npormecc '"raz (KUIKOCTh) - TBeproe". OOOCHOBaHUE, MOCTPOEHUE U
aHaJIM3 MaTeMaTHYeCKOM Moaenu Uil peakuuid ropeHus (Moxaens "cxkumaromascs cdepa') wu
TOTIOXMMHUYECKOH (Mozenp "¢ HeB3ammozencTByromuM siapom"). Habmogaemas: cKopocTh mpeBpamieHus,
BpeMsl PEBpAIlleHUs U ITyTH MHTEeHCU(DUKAIIH JIJTs1 pa3TUYHBIX 00J1acTel MpoTeKaHus mpoiiecca.

I'ereporennsiii Xxumudeckuil npouecc "raz (KUAKOCTb) - KUAKOCTh". OOOCHOBaHUE, TOCTPOCHUE U
aHaJIM3 MateMarudeckoil mogenu. Habmogaemasi CKOpOCTh MpeBpallieHus U 00JacTH MPOTeKaHUs Mpoliecca.
[TyTn mHTEHCUpHUKAIMA IS PA3THYHBIX PEKUMOB MIpoIiecca.

Karanutuueckuii npouecc. Omnpenenenue, kinaccudukamnus, NpuMepbl. [ eTeporeHHblil katanu3 Ha
TBepAOM Karanuzatope. OOOCHOBaHME, IOCTPOCHUE U AHAJIN3 MaTEMaTHUYECKONH MOJIEIN Ha KaTAIUTUYECKOU
MOBEPXHOCTH M B TOPUCTOM 3€pHE Karaiu3atopa. HalOmronaemass CKOpOCTb MpeBpalleHHs U 00JIacTH
npotekanus nporecca. CTeneHb HCHOJIB30BAHUS BHYTPEHHEH MOBEpXHOCTU. I[lyTm WHTEHCHUKAIIH
KaTaJUTHYECKUX MPOIIECCOB.

2.3. XuMHnuecKmne peakTopsbl.

Omnpenenenre W Ha3HAYCHHE XUMHUYECKOTO peakTopa. PeakTopbl B XMMHUECKUX U HEXUMHUYECKUX
oTpacyigx MpoMbllIUIeHHOCTH. (OO030p THUNOB XMMHMUYECKHUX PEaKTOPOB, HUX CTPYKTYpPHBIE 3JIEMEHTHI
(peakiMOHHasl 30Ha, YCTPOMCTBAa BBOJA W BBIBOJA, CMEIEHHs, Pa3/IeIeHUs] U pacHpeieseHus MOTOKOB,
TEMI000MEHHBIE 3JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SIBJICHUS B HUX.

Cuctemaru3zaiys IpoleccoB B XUMHUECKOM peakTope Mo MacmTaly MX NMPOTEKaHUs: XMMHUYecKas

peakuus, XMMUYECKUH MpoIiecC B 3JIEMEHTAPHOM 00bEeME, IPOLECCH] B PEaKIIMOHHOM 3JIEMEHTE U B PEaKTOpe
B I1I€JIOM, MX B3aUMOCBS3b U HepapXxHuecKas CTPyKTypa MaTeMaTH4eCKOM MOJEIH Ipolecca B peakTope.
[Ipumeps! npoiieccoB B pa3InYHBIX BUAAX XUMUYECKUX PEAKTOPOB.
Knaccugukaus mpoueccoB B peakTopax MO pPa3MYHbIM IpHU3HAKaM - BUJA XUMHYECKOro Ipoliecca,
OpraHM3aiysl MOTOKOB PEareHTOB (CXeMma JBUKEHHS PEreHTOB 4Yepe3 pPEaKkTop, CTPYKTypa HOTOKOB B
pPEaKIIMOHHON 30HE), OpraHu3alMs TEIUIOBBIX IOTOKOB (TEMJIOBOM peXuM, cXema TeriooOMeHa),
CTaIlMOHAPHOCTH MpoIiecca.

O6ocHOBaHME U MOCTPOCHUE MaTEMaTHUECKOW MOJEIH Mpoliecca B PEakTopax pa3IM4HOro THUMA Kak
CUCTEMBl ypaBHEHHMIl MaTepHaIbHOTO M TEIUIOBOrO OalaHCOB Ha OCHOBE JaHHBIX O CTPYKTYpe IOTOKa,
XMMHUYECKHX MTPEeBpAILEHUX, BJICHUAX IIepeHOca Terjia 1 BEIeCTBa U UX B3auMoieicTBuU. CucTeMaTu3aius
U KJaccu(UKaus MaTeMaTHYeCKUX MOJIeNIel MPOIIeCCOB B peaKTOpax.

M3oTepmuueckue Mpolecchl B XUMHUECKOM peakTope. BiusHue cTpyKTypbl MOTOKa (MIeabHOE
CMEIIIEHWE M BBITECHEHHE), CTAllMOHAPHOCTH Ipoliecca (MIPOTOYHBI U MEPUOAUYECKUIl), MMapamMeTpoB U
yCIOBUH TPOTEKaHUsl Ipolecca (TeMmnepaTrypa, KOHLEHTpAlMs, AaBleHHE, OObEM pPEaKIMOHHOM 30HBHI,
BpeMsl), BUIa XUMHUYECKOM peakiuu (pocTasi U ciaoxHasi, oOpaTumas U HeoOpaTuMasi) U ee mapaMmeTpoB Ha
npodM KOHLUEHTpAIMi U MOKa3aTelu IMpolecca B peakTope (CTENeHb NMPEBPAIICHUs, BBIXOA MPOAYKTa,
CEJIeKTUBHOCTh Tiporiecca). OCHOBBI pacuera mporiecca B peakrope. ComocrtaBieHue 3(P¢heKTUBHOCTH
IPOIIECCOB B PEAKTOPAX, OMMCHIBAEMBIX MOAEISIMHU UCATbHOTO CMEIICHHUS U BBITECHEHUSI.

Heunzorepmuueckue mnporecchl B XUMUYECKMX peakTopax. OpraHu3anus TEIJIOBBIX MOTOKOB H
PEKUMOB B XUMHUYECKUX peakTopax. Pacrpenenenue remmnepaTypbl, KOHIEHTPALUH U CTENIEHH MTPEBPALLICHHS
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B PEAKTOpE B PEKUMaxX MJCATbHOIO CMEIIEHUS U BBITECHEHUS, alnabaTHYeCKOM U ¢ TerioooMeHoM. CBsi3b
TEMIIepaTypbl U CTENEHU MpeBpalieHus B aguadaTuueckoM mporecce. ComocTaBneHne ¢ N30TePMUUYECKIM
pexuMoM. YUCII0 M yCTOWYMBOCTD CTALIMOHAPHBIX PEXKUMOB B PEAKTOPAX UICATBHOTO CMEILICHUS.

2.4. IIpoMbIIEHHBbIE XMMHYECKHE PEAKTOPBI.

Ha KOHKpeTHBIX mnpuMepax NPEeIMETHO pacCMaTpUBAIOTCS IPOMBINUICHHBIE PEaKTOpPbl s
IIPOBEJCHUS TOMOT€HHBIX, TETEPOre€HHBIX M KATAIUTUYECKUX POLIECCOB — TUIIbI PEAKTOPOB, KOHCTPYKTHUBHBIE
XapaKTEePUCTUKN U OCOOEHHOCTH peXnMa, 00JaCTH HCII0JIb30BaHMS.

Pa3nea 3. XumMnueckoe Nnpou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYeCKasi CHCTeMA.

3.1. CTpykKTypa U onucaHue XMMHUKO-TEXHOJIOTMYECKOH CUCTEMBbI.

XUMHUECKOe MPOM3BOJACTBO Kak XuMHKO-TexHojoruueckas cucrema (XTC). Ilonsatue cuctemsl u
XTC. Cocta XTC: anemeHTHlI, cBsi3H, moacucTeMbl. DnemMeHTsl X TC, kiaccuukamus mo BUIy MPOIECCOB U
Ha3zHaueHuto. TexHosoruueckue cBa3u veMeHToB XTC (moroku). IlocnenoBarenbHas, napaijeibHasi,
pa3BeTBIICHHAs, MMOCIIEI0BATEILHO-00BOIHAs (Oaiinac), oOpaTHas (pElUKI) TEXHOJOTHYECKHe CBs3H. WX
CXEMBbI 1 Ha3HAYECHUE.

Omnucanue XTC. Buapl moneneit XTC - onucatensHble U rpadudeckue. OnucarenbHble MOJCTH -
XMMHYECKasl cXxeMa U MaTeMaTHueckas MoJienb. ['padudeckne Mosienu - pyHKIMOHAIbHAS, TEXHOJIOTHYECKas,
CTPYKTYypHas U Jipyrue (crenuanbHble) cxembl. HazHaueHue, npuMeHeHue U B3auMOCBsI3b MOJIEIEH.

3.2. Ananm3 XTC.

[lonstue, 3amaun u pesynbraThl aHanu3za XTC - cocrosume XTC, marepuanbHbI U TEIJIOBOU
OanaHchl, MoKa3aTea XMMUYECKOT0 IIPOU3BOJICTBA.

CaoiictBa XTC kak cUCTEMbI: B3aUMOCBSI3aHHOCTb PEKUMOB 3JIEMEHTOB, PA3JIMYUE ONTUMAIbHOCTH
3JIEMEHTA OJJMHOYHOT'O U B CUCTEME, YCTOMYMBOCTD U CYIIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB U JIp.

MatepuranbHblii ¥ TEIUIOBOM OaaHChl. MeToi1Ka COCTaBIEHUS U pacyeTa MaTepUaIbHbIX U TETIIOBBIX
6amancoB XTC u ee moxcucreM. OcobeHHOCTH pacyera OandaHCOB B cxeMmMax ¢ peuukioM. Dopmel
MpeACTaBICHHs O0anaHcoB (TabIUIIbI, AMArPaMMBI U JIp.).

MarepuanbHblii  OanmaHc Ul MAacCOOOMEHHBIX M PEaKLMOHHBIX 3JeMeHTOB. lcmonb3oBanue
CTEXHOMETPUYECKHX, TEPMOJMHAMHUYECKUX U MeX(a3HbIX OanaHCOBBIX CcoOTHOmIeHUH. CTeneHb
MCIIOJIb30BaHUs CBIPBEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPreTUUECKUi (10 MOJIHOM 3Heprum) u skcepreruyeckuit 6amancel u KIT/. Ux
COIIOCTABJICHUE U HCNOb30BaHue B aHanuse XTC.

3.3. Cunre3 XTC.

ITonarue u 3anaun cuHte3a XTC. OcHoBHBIE 3Tambl pa3zpabotkn XTC. Ponp MaTtematndyeckux u
3BPUCTHUYECKUX METOOB.

OcHoBHble KoHUENMH npu cuHTe3e XTC: MOIHOE HCIONIB30BAaHUE CHIPHEBBIX M DHEPIETUUYECKUX
pecypcoB, MUHUMH3ALUs OTX0/0B, ONTUMAJIbHOE UCIIOJIb30BaHueE anmnaparypbl. X conep:kanue u cnocoObl
peanuzanuu. KoMOMHMpOBaHHBIE MPOM3BOJICTBA, COBMEIIEHHBIE MPOLECCHl, BTOPUYHBIE SHEPreTHYECKHE
pecypchl, HSHEProTEXHOJOTMYEeCKHe cHcTeMbl, mnepectpauBaeMble XTC, 3aMKHYThIE, MallOOTXOJHBIE
IPOM3BOJICTBA - UX MOHATHSI, 0COOEHHOCTH U IPUMEHEHHE.

OAHOpPOJHBIE TEXHOJIOTMUYECKHE CXEMbl: CHUCTeMa pEeKYIEepaTHBHOIO TEIUIoOOMEHa, CHCTeMa
pa3fiesieHusT MHOTOKOMIIOHEHTHOM CMeECH, CUCTeEMa pPeakTOopoB. OCHOBBI IOCTPOEHUS HX ONTHUMAIBHOU
CTPYKTYpBbI

Pasnen 4. IlpoMblnuieHHbIe XMMHYEeCKHE IIPOU3BOICTBA.

XuUMUYeCKHe TMPOM3BOJACTBA pacCMAaTpUBAIOTCA MPEIMETHO Kak peaju3alus H3Y4YEHHBIX
TEOPETUYECKMX OCHOB XUMHUKO-TEXHoOJIorndeckux mnpoueccoB M XTC, KoHUENuMi MOCTPOEHUS
BbicokOa(pdexktuBHOH XTC. OCHOBHOW akIEHT JenaeTcs Ha (U3NKO-XUMHYECKHE OCHOBBI KOHLEMIUU
IIOCTPOEHHUS TEXHOJIOTHYECKOM CXEMBI MPOM3BOACTBA U €ro nojacucreM. [Ipon3BoncTBO cepHON KHCIOTHI.
[TpousBoacTBo ammuaka. [Ipon3BoacTBO a30THOM KUCHOTHL. [Ipon3BoacTBO cTHpoOIa.

Pa3nea 5. CoBpeMeHHbIE TEHICHIIUM B Pa3BUTHH XMMHYECKON TE€XHOJIOTHH.

Texyiee coCTOSHHE XUMHYECKOW TMPOMBIIUIEHHOCTH B MHpPE U TEHACHLHUU €€ Pa3BUTHSL.
[lepciekTBHBIE HMCTOYHMKHM ChIpbsd M dHepruu. Kiactepuszanmss XMMHYECKOM ITPOMBIIIJIEHHOCTH.
CoBMernieHHble Tponecchl. ['mOkue W mnepecTpanBaeMble TEXHOJIOTHMYECKHE cXeMbl. HoBble XHMHKO-
TEXHOJIOTUYECKHE MPOLIECCHl M CITOCOOBI MOJTyuyeHus MpogyKToB. HaHOTEeXHOMIOTHS.

4. O0béM y4eOHOM TUCHUIITTUHBI:
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Bux yueBHoii padoTbr O0beM TMCHUIIIMHBI
3E | Akaa. 4. | AcTp.u.

OO0masi TPy10€eMKOCTb 1M CHUILITHHbBI 7 252 189
KonrakTHasi pa6oTa — ayuTOPHbIE 3aHSITHSL: 2,67 96 72
Jlexkuun 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
JlabopaTopHsbie padoTsr (JIP) 0,89 32 24
CamocrosiTejibHasi paboTa 3,33 120 90
CamocTosTeIbHOC H3YUCHHE Pa3IeI0OB JUCIUIUIHHBL | 3,33 120 90
Bua koHTpoOJIA:
IK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIIHS 1 0,4 0,3
IToaroroBka K 9K3aMeHy 35,6 26,7
Bujx nToroBoro KOHTpoOJIst IK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl AU CHUILIMHBI
«Cucrembl ynpaBJieHUs] XMMHKO-TEXHOJIOTHYECKHMH MPOIecCaMm»

1. Heap aMCHUNIMHBI — JaTh 0a30Bble 3HAHUS 1O TEOPUU CHUCTEM YIIPABICHUS XUMHUKO-
texnosiornueckumu mnporeccamu (CY XTII), npuButh HaBbIKM M yMeHHs aHanu3a cBoucTB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTHUECKOTO IPUMEHEHUSI TEXHUYECKUX CPEJICTB yIIPaBICHHUS.

2. B pe3ysbTare n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS JOJIKEH:

Obaaoams clieqyomUMy KOMIETCHIIMSIMA U UHAUKATOPAMH UX JOCTUKCHHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namey:

— OCHOBHBIE IIOHSTHSI TEOPUHU YIIPaBJICHHUS,

— CTaTUYECKUE U TMHAMUYECKHE XapaKTEePUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTH4eckoro yrnpanieHus (CAY) 1 3aKOHBI peryIupOBaHus;

— tunoBble CAY B XUMHUYECKOW MPOMBIIIJIEHHOCTH;

— METOZBI ¥ CPEACTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTMUECKUX TAPAMETPOB;

— ycroituuBocth CAY;

— OCHOBHBIE MNOHATUA O HenuHEHHbIX CAY, penelHBIX cHcTeMaxX, JOTMYECKMX alIrOpUTMax
yIpaBieHUs, aJaNTUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIPaBICHHUS.

Ymemy:

— OIpeNENsATh OCHOBHBIE CTATUUECKNE U TMHAMUYECKUE XapaKTePUCTUKA OOBEKTOB YIIPaBJICHHUS;

— BBIOMpATh PAllMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJIOIMYECKOTO IPOLIecca;

— OIIEHUBAaTh yCTOWYUBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUITBI TPUOOPOB /i AUuarHocTuku X TTI.

Braoemy:

— METOJaMM TEOpUU aBTOMAaTHUECKOTO pETYJIHPOBAHMs, OPraHU3allud M pacdy€ra CHUCTEM
ONTUMAJIFHOTO YIPABIEHUS MPOIECCAMU XUMHUECKON TEXHOJIOTHH.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Paznen 1. OcHOBHbIE OHATHS YIPABJIEHUS] XHMHKO-TE€XHOJIOTHMYECKUMH MPOIECCAMU.

3Hauenue ABTOMATHUYCCKOT'O YIIpaBJICHUA A pas3sBUTUA XUMHAYECKOHN MIPOMBIINIJIICHHOCTH.
OCOOCHHOCTH YIIPABICHHUS XUMUYCCKUM TPEANPUITAEM U XUMUKO-TEXHOJIOTUYECKUM TPOoIieccoM. TeXHUKO-
SKOHOMMYECKUN 3P PeKT BHEAPEHUS aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaBiieHus. Polb cucteM yrpaBieHus B
obecrieyeHUH O€30MAaCHOCTH XHMMHYECKOTO IPOW3BOJCTBA M OXPaHBbI OKpyKaromield cpeabl. OCHOBHBIC
TepMHHBl U omnpeaeneHus. Mepapxus ynpaienus. OcHOBHbe NMpUHIMNBI ynpasieHus. Kiaccudukanus
cucreM ynpasienus OyHkunonaibHas cTpykrypa CAY. [TokasaTenu kauecTBa yrpaBJICHUS.
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Pa3nen 2. OcHOBBI TEOPHH ABTOMATHYECKOT0 YIIPABJICHHSI.

Marematnueckue wmonxenu CAY. Jlunamuueckue xapakrepuctuku CAY. Hcnosnb3oBaHue
onepanroHHOro ucyuciaenus s ananu3a CAY. TunoBsle TMHAMUYECKUE 3BEHbSI. BpeMeHHbIE U YaCTOTHBIE
XapaKTEPUCTHKH. DKBUBAJICHTHBIE MPEOOpPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHUMBOCTD JUHEHHBIX CAY ¢
oOpatHo#t cBs3bto. Kiaccudukanus u ocHOBHbIE CBOMCTBA OOBEKTOB YIpaBiIeHUsA. MeToAbl OmpesesieHus
CBOMCTB OOBEKTOB ympaBiieHHs. OCHOBHBIC 3aKOHBI PETyIUpoOBaHUs. BBIOOp 3akoHa peryaupoBaHUs U
ONpeIeJICHUE ONTUMAJIbHBIX TAPAMETPOB HACTPOUKHU ITPOMBILUICHHBIX PETYJIATOPOB.

Pa3nen 3. U3mepeHne TEXHOJIOTHYECKUX MAPAMETPOB XUMHUKO-TEXHOJOTHYECKOro mpoiuecca.

l'ocynapcTBeHHass cucTeMa MNPOMBIIUIEHHBIX MPUOOPOB M cpeAcTB aBToMmaru3auuu. OCHOBHBIC
TEPMUHBl U OIpEAeNieHus MeTposioruu. Meroasl m3mepeHuil. CpencrBa M3MEPUTENbHOM TEXHUKH, HX
CTaTHMYECKHEe W JUHAMH4Yeckue cBoicTBa. [lorpemrHoctu m3mepenuii. CriocoObl nepenaun nHopmanuu Ha
pacctostnue. OpraHuzanus IUCTaHUMOHHON nuarHocTuku XTII. M3MepeHne OCHOBHBIX TEXHOJIOIMYECKUX
napameTpoB: JaBJICHUs, TEMIIEPATYPhl, pacXoJa U KOJUYECTBA, YPOBHS >KUIAKOCTH U CBHIIYYUX MaTE€pPUAJIOB,
cocTaBa U GU3HKO-XMMHUYECKUX CBOMCTB BEIECTB.

Paznen 4. OcHOBBI NPOEKTUPOBAHHWSI ABTOMATHYECKHUX CHCTEM YIpPaBJieHUS XHUMHKO-
TEeXHOJIOTH4eCKMMH NPOoLecCaAMH.

Ocob6ennoctu  ympasnenust XTII. Texamueckne cpenctBa CAY. OCHOBHBIE Pa3HOBHIHOCTH
YOPABJSIIOIIMX ~ yYCTPOMCTB. THIBI, XapakKTEepUCTUKHM U PAcU€T HCIOJHUTEIbHBIX MEXaHU3MOB U
perynupyoomux opranoB. OdopmiieHHEe NPOEKTHOTO 3aJaHHs Ha aBTOMATH3aLUI0 TEXHOJIOTHYECKOTO
nporecca. Beibop Touek n3mepeHusi, KOHTPOJIs, YIPaBISEMbIX MTAPAMETPOB U YIPABISIONIUX BO3JICHCTBUM.
CraHgmapThl U yCJIOBHBIE 00O3HAYEHUs sl TexHoJorndeckux cxem. OcHoBHble cBenenust o0 ACY TII B
xuMuueckoi npomsinuieHHOCTH. [Ipumepst ACY TII B xumuueckoil mpoMbIIIIEHHOCTH. OCHOBHBIE BBIBOJIbI
o kypcy. CoBpemennsbie TeHaeHuu B pazsutuu CY XTII.

4. O0béM yueOHON AUCIUTIINHBI:

O0BeM TUCHUILTAHBI
Bun yueOHoii padoThl Axan. | Acip.
3E
4. u,

OO0mas TPy10eMKOCTh THCIIHILTHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,433 16 12
[Tpaktuueckue 3ansatus (I113) 0,433 16 12
JIaGoparopusbie pabotsl (JIP) 0,433 16 12
CamocrosiTesibHas padora 2,67 96 72
CaMoCTOSITENIbHOE U3YUYEHHUE PA3AEIO0B TUCIUIUIMHBI 2,67 96 72
Bua konTpoJs:
JIK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1 0,4 0,3
IToxroroBka K 9K3aMeHy 35,6 26,7
Buj HTOroBOro KOHTpOJIs IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
((MOI[CJIHpOBaHI/Ie XUMHUKO-TEXHOJOI'NYECKUX npoueccm;»
1 Heap AuCHMILUINHBI — TPHOOpeTeHNe 0a30BBIX 3HAHUM 110 OCHOBHBIM pa3ziesiaM Kypca, a TAKXKe yMe-
HUU U HpaKTI/ILIeCKI/IX HAaBBIKOB B O6J'IaCTI/I MOJIGJ'H/IpOBaHI/ISI XUMHUKO-TCXHOJIOTHYCCKUX HpOHeCCOB, I/ICHOJ'IB3y-
€MBIX MPU PEIICHUH HAYYHBIX U MPAKTUYECKUX 3a7ad.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAOUIUIACS T0JIKEH:

Obradame CIIEAYIOMAMA KOMICTCHIIMSIMHA W WHIUKATOPAMH UX JIOCTHIKCHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16

3name.
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®  METOJIbI MMOCTPOCHMS SMITUPHUUECKUX (CTATUCTUUECKUX) U (PUBHKO-XUMHIECCKUX (TCOPETUUECKUX ) MOJIC-
JIeil XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB;
®  METOJBI HICHTU(PUKAINN MATEMAaTUHIECKIX OMUCAHNN TEXHOJIOTUIECKHIX MPOIIECCOB HA OCHOBE IKCIIEPHU-
MEHTAIbHBIX JJAHHBIX;
® METOJbl ONTUMH3AIUN XUMHKO-TEXHOJOTHUYECKHX IPOIIECCOB C IPUMEHEHUEM SMITUPUYECKUX U/ UiU Pu-
3UKO-XUMHUYECKUX MOJIENIEH;
Ymemy:
® [PUMEHSTh U3BECTHBIC METO/IbI BHIYUCIUTENILHON MaTeMaTUKU U MaTeMaTHUECKON CTaTUCTHKH ISl pe-
HICHHS] KOHKPETHBIX 3aJla4 pacyeTa, MOJAEIUpPOBaHUS, HACHTU(UKAIIMYA U ONTUMH3AIMH IPU UCCIIEI0Ba-
HUU, IPOCKTUPOBAHUY H YIIPABICHUH IMPOIIECCAMU XHMHUECKON TEXHOJIOTHH
® ICIIOJIb30BAaTh B CBOEH IMPAKTHUECKOHN AESITEIbHOCTU I JOCTHKEHUS ITHX LeJeld W3BECTHBIE MaKeThl
MPUKIAIHBIX IPOrPaMM.
Braoemy:
® METOJaMU MaTEeMaTHYECKON CTAaTUCTUKHU JUIsi 00pabOTKU Pe3yabTaTOB aKTUBHBIX U MACCUBHBIX IKCIEPU-
MEHTOB
® METOJaMHU BBIYMCIUTEIBHON MAaTEMAaTUKH AJI pa3pabOTKU U pealu3aliy Ha KOMIIBIOTEpax ajJropuTMOB
MOJICTTUPOBAHUS, HICHTU(DUKALIMN U ONITUMU3ALUN XUMUKO-TEXHOJIOTHUYECKHUX MPOIIECCOB;

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

Tema 1. OcHOBHbIE€ TIOHATHS.

OCHOBHBIE IMPUHITUAITBI KOMITBIOTEPHOTO MOICITMPOBAHUS XHMHKO-TEXHOJOTHYeCKUX mporecco (XTII).
Marematuueckue SMIUPUIECKUE U MaTEMAaTHUYEeCKUE (PU3UKO-XUMUYECKHE MOJIENIM U KOMITBIOTEPHOE MOJIe-
JvupoBaHue. [[eTepMUHUPOBAHHBIC U BEPOSTHOCTHBIE MaTEMaTHU4YEeCKUe MoJienu. [IpuMeHeHne MeToa0JI0ruu
CHCTEMHOTO aHaju3a I peuleHus 3a1a4 MoJeaupoBanus. [[puMeHenre npuHIuUIIa «4€pHOro MUK MPU
MaTEeMaTHYECKOM MOJICIUPOBAHUN. ABTOMaTU3UPOBAHHBIC CHCTEMBI MPUKIAIHON MHPOpMaTHKU. Mepapxu-
YyecKasi CTPYKTypa XMMUYECKUX TPOU3BOJICTB M MX MATEMATUYECKUX Mozeneil. [I[puMeHeHne KOMIbIOTEPHBIX
MOJIeIel XUMHUUYECKUX MTPOIECCOB JIJIsl aHAIM3a, ONTUMH3ALMKU U CUHTE3a XMMUKO-TEXHOJIOTHYECKUX CUCTEM.
OCHOBHBIC TIPHEMBI MAaTEMATHYECKOTO MOJCITUPOBAHUS: SMITUPHUCCKUN, CTPYKTYpHBIH ((PH3UKO-XuMHUe-
CKH) 1 KOMOMHUPOBAaHHBIN (TeopeTnueckuii). [locTpoeHrEe CTaTHYECKUX U TUHAMUYECKUX MOJeNel. Pere-
HUE NPAMBIX 3a7a4. [[poeKTHBIN U TOBEpOUYHBIN (OLIEHOYHBIN) pacyeT mpoueccoB. Pemenre oOpaTHbIX 3a1a4.
[TapameTpudeckas U CTPyKTypHasi UIeHTUDUKALIMS MATEMAaTHIECKIX MOJIeNiel. Y CTAaHOBIIEHHUE a/IeKBaTHOCTH
MaTeMaThyeckux Mozenei. Ctparerusi IpoBeICHUs] PACYCTHBIX UCCIIEIOBAHUM U KOMITBIOTEPHOTO MOJIEIIH-
POBaHMS PEANbHBIX MPOLIECCOB.

Paszgea 1. [TocTpoeHue SMIUPUYECKUX MOAe/Iell XUMHKO-TEXHOJOTHYeCKUX MPOLEcCOB.

Tema 1.1. @opMYJIHPOBKA 33124 ANNPOKCUMAIIMH JIAHHBIX JIJIS ONMCAHUSA JKCIEPUMEHTAJbHBIX 3a-
BHCHMOCTEH M NOJYYEeHUS IMIIMPUYECKUX MoJleJieil mpoueccoB. Bubl kputepues annpokcumanuu. Kpu-
TE€pUl METO/Ia HAMMEHBIIINX KBaJpaToB. Pemenue 3agaun annpoKCUMAaIuu JUisl HETMHEWHOW U TMHEWMHOM MO
napaMmerpam mojeneid. MatpuyHas ¢opMyIupoBKa 3a7aud anpoOKCUMAalUU. AHATUTHYECKUIN U allTOPUTMH-
YECKUU MOAXOIbI JAJISl PEIICHUS 3a/1a4d allpOKCUMALIMK JJIs1 IMHENHBIX U IMHEAPU30BAHHBIX MOJIETIEH METO-
JIOM HaUMEHBIIIUX KBaJIpaToOB.

Tema 1.2. HopMaJbHbIA 3aK0H pacnpeaeaeHus /s BEKTOPHBIX CJVUYANHBIX BeJHUYHMHBI M ONpenesae-
HHUE X YUCJIOBBIX XapPAKTEPUCTUK. MaTeMaTHYeCKOe OKUIAHUE U TUCTIEPCHS ISl BEKTOPHBIX CIIy4alHbIX
BEJIMYMH. [[MCTIEpCHOHHBIN U KOPPEISUMOHHBIN aHanu3. [loHsATHS qucniepcun BOCIIPOU3BOAUMOCTH U aJIeK-
BaTHOCTH, a TaKXK€ - OCTATOYHOU aucrepcuu. OmnpeneneHne BEIOOPOYHBIX KOI(D(OUIIMEHTOB KOPPEISAIUN U
kod(urmenTa MHOKECTBEHHOU Koppensuu. CTaTHCTHYECKUH TI0IX0/T K OTIPEICTICHUIO OMIMOOK 1 TTOTPEI-
HOCTEU B DKCIIEPUMEHTAIIbHBIX TOUKAX U3MEPEHUN.

Tema 1.3. PerpeccMOHHBIH M KOPPEJSIIMOHHDBII aHAJIU3 JIJIs1 MOCTPOEHUS IMIIMPUHUECKHX MoJieJIed Ha
OCHOBE IAHHBIX NMACCUBHOI0 dKcepuMeHTa. [ToHsaTus pyHkuuu oTkauka u pakropoB. OCHOBHBIE TOMYIIIE-
HUS PETPECCUOHHOTO U KOPPEIAIMOHHOTO aHanu3a. Kputepuu npoBepKku OJHOPOAHOCTH auctiepcuid. Beroop
BUJIa YPaBHEHUI perpeccuu, a Takke omnpeaeneHue KodPPUIMEHTOB PErPECCUH U UX 3HAYMMOCTH C MCIIOJNb-
3oBaHueM kpurepusi CtrrofenTa. [Iponenypa uckimoueHns He3HAYMMBIX KOd(DPuimeHToB perpeccuu. Omnpe-
JIETICHHUE aJICKBAaTHOCTU PETPECCUOHHBIX MOJIEINIEN ¢ MOMOILBIO KpuTepus duiiepa.
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Tema 1.4. OcHOBHBIE IOJIOKEHUS TEOPHHU IJIAHUPOBaHMS IKcnepuMeHTOB (1): moJHbli (aKTOpHbI
kcnepuMenT (I1PI) 1 06padoTka ero pe3yiabTaroB. ONTHMaIbHBIE CBOMCTBA MAaTPUIIBI IUTAHUPOBAHUS U
CBOMCTBO opTOoroHanbHOCTH. Onpenenenne KodGPUIMeHToB Moieiel, MX 3HAYMMOCTH M TIPOBEPKa aJIeKBaT-
HOCTHU ypaBHeHUs perpeccur. CBOHCTBO poTaTabeIbHOCTH MOJIHOTO (PAaKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OcHOBHBIE I0JIOKEHHS] TEOPHM ILIAHUPOBaHus dKkcnepuMeHToB (11): opTOroHaJ bLHbIN LEH-
TpAJbHbII KoMno3uuoHHbIi mi1aH (OLIKII) 3xcnepuMeHTOB H 00pa00oTKA ero pe3yabraToB. Odecrie-
YEHHUE OPTOTOHAJIIBHOCTH MATPHUIIbl IUIAHUPOBAHUS U ONPEACIICHUE BEJIMUYMHbBI 3BE€3AHOTO 1ieda. Onpenene-
HUE KO3(PPUIIMEHTOB MOJIENH, X 3HAYMMOCTH U OILIEHKA aJeKBaTHOCTH ypaBHEHUs perpeccuu. PacuetHoe
BBIYHCIICHHE KOOPAMHAT TOYKHA ONTUMYyMa (SKCTpEMyMa).
Tema 1.6. OnTuMH3aIUsA IKCIEPUMEHTAJbHBIX HCCIAEI0BAHMI ¢ MpuMeHeHneM MeTona bokca-Bujb-
coHa. OCHOBHBIE MTOAXOIbI K ONTUMHU3ALNH YKCTIEPUMEHTAIBHBIX UCCIEI0BAHUMN. DKCIIEPUMEHTAIbHO-CTaTH-
ctudeckuii Meto. CTparerust ABMKEHUS K ONTUMYMY 11e1eBON PYHKIUU (GYHKIIMA OTKJIMKA) TPaJMCHTHBIM
MeTo1oM. KpuTepun TOCTHKEHHSI «TIOYTH CTAllMOHAPHOMN 00JIACTHY» U METOIbI YTOYHECHHUS TIOJIOKEHUS OITH-
MaJbHON TOYKH B (PaKTOPHOM IPOCTPAHCTBE.

Pasnean 2. [locTpoenue GU3NKO-XMMHUYECKHX XUMHUKO-TEXHOJIOTHYECKHX MPOLECCOB.

Tema 2.1 JrTanbl _MaTeMaTH4YeCKOr0 MOAeJUPOBaHMA. DPOpMYyIUpPOBKA THUIOTE3, IMOCTPOCHHUE
MaTEeMAaTHYECKOTO OIMCaHUs, pa3paboTka MOJEIHPYIOIIEro arOpruTMa, MPOBEPKA aJACKBATHOCTA MOJICIH U
UIeHTU(DUKAIUS UX TApaMETPOB, PACUETHBIC UCCIICIOBAHUS (BBIYMCIUTEIBLHBIN YKCIIEPUMEHT).

Tema 2.2 CocTaBjieHHEe CHCTEM YPABHEHMH MaTEeMATHYECKOr0 ONMCAHUSA MPOLECCOB M pa3padoTKa
(BbIOOP) AJIrOPUTMOB _MX pelneHUsi. BIIOYHBI NPUHLUI MOCTPOEHHUSI CTPYKTYPHBIX MaTeMaTHYECKUX
mojteseir. O000IICHHOE ONMCaHue JIBFKEHUS TTOTOKOB ()a3 B armaparax ¢ MOMOIIBI0 THAPOIAHAMHUYICCKIX
MoJIeJIeH, YYUTHIBAIOIIUX COCPEOTOUCHHBIE U paclpeielieHHbIe HICTOYHUKY BEIIECTBA U YHEPTUH (TEIUIOTHI).
JlokanapHble MHTEHCUBHOCTH MCTOYHHKOB BEIIECTBA M TEIUIOTHI B MOTOKAX, COOTBETCTBYIONINE PA3IMUYHBIM
busnko-xuMuueckux mporeccam. OCHOBHBIE THUIIBI ypaBHEHUI MaTEeMaTHYECKOTO OMHCAHMS XHMHKO-
TEXHOJIOTHYECKUX IMPOIECCOB — KOHEUHBbIC, OOBIKHOBEHHbIE MU(epeHranbable H TuddepeHIraIbHbIe
YpaBHEHUS B YACTHBIX MPOU3BOHBIX.

Tema 2.3 MaremaTnueckoe MOJACIMPOBAHNE CTAIMOHAPHBIX M _JMHAMHYECKHX PE:KHMMOB
THAPABJINYECKHX NPOIECCOB B TPYOONMPOBOJAHBIX CHCTEMAaX, IJ00aJbHbIC M JAEKOMIIO3HMIIMOHHDbIE
METO/bl pellieHusl CUCTEM HeJIMHEHHBIX VPABHEHHI, 3 TAK:KE IBHbIE M HeSIBHbIE METOAbl YHCJIEHHOI 0
pelieHusl cUcTeM OOBIKHOBEHHBIX M depeHnuaJbHbIX ypaBHeHuii. CocraBiieHHE ypaBHEHUU
MaTeMaTU4YeCcKOoro omucaHus mnpoiecca. [loctpoenne nHGOPMAITMOHHBIX MATPHUIL MATEMATHYECKUX MOJIENIEH
JUTSE BEIOOpa 0OIIEro anropuT™Ma peiieHus — MOJEIUPYIONIEro anropuTMa. Peanu3zamus anropuTMoB petieHus
HEJIMHEWHBIX U OOBIKHOBEHHBIX MU((depeHInaIbHbIX ypaBHeHUH. Onrcanue cTaloHapHbIX pexumoB XTI
C NMPUMEHEHUEM CHCTEM JIMHEHHBIX U HEJIMHEWHBIX ypaBHEHWI. MTepallMoHHBIE aNrOpUTMBbI pPELICHUS.
[Ipumenenne meTo/0B MpoCThIX urepanuit U HproroHa-Padcona mis momydyenus pemenus. [IpoOGrema
CXOJIMMOCTH Tpolecca pemeHus. JIeKOMIO3UIMOHHBI METOJ PELICHUs CIOXKHBIX CHUCTEM KOHEUYHBIX
ypaBHeHu#. [loctpoenue wHGOPMAIIMOHHONW MATPHIlBI JUIsl BHIOOpAa ONTHUMAIBHOTO aJTOPUTMA PEIICHUS
3anaun. [loHsTHE >kecTKOCTH cucteM AuQQepeHInanbHbIX YPaBHEHUNH W KPUTEPUU IKECTKOCTU. SIBHBIE
(ObicTphle) M HesBHBbIE (MEIJIEHHBIE) METOABI peuleHus. Meronapl mepBoro (Mmerona Oiinepa), BTOporo (
Mou(UIIMPOBaHHBIE METO/ABI Jitnepa) U derBepToro nopsaka ( Meron Pynre-Kyrra). OueHka TOYHOCTH
METOJI0OB — OwmHNOOK yceueHus. IlepexomHble OMMOKM M OMMOKA OKPYIJIEHUS MpPU YHUCICHHOM
UHTETpUpOBaHUU AuddepeHnnanbHbix ypaBHeHU. CrocoObl 00ecreyeHns] CXOAMMOCTH PEIISHUs 3aJauH.
[IpuMeHeHre HESBHBIX METOJIOB [UISl PEIICHHS KECTKUX CUCTeM IudQepeHInalbHbBIX YpaBHEHUH.
Onpenenenusi mara MHTETPUPOBAHUS UTEpPAllMOHHBIM MeTojoM. MeronoB Kpsnka-Hukonscona (meron
Tpamnenui).

Tema 2.4 MaTemMaTHueCcKOe MOIEJINPOBAHNE CTAIIMOHAPHBIX PEKHMOB IMPOLECCOB TEILIONMEPeIaYn
B_IJIACTHHYATBLIX __M_3MEEBHKOBBIX TeNJI000MEHHUKAX. MaTeMaTHYeCKOe OMUCAaHWE TIPOIECCOB C
NPUMEHEHHEM MOJeNiel MAeadbHOrO0 CMENICHUsS U BBITECHeHHs. BbiOOp u rpaduyeckoe mpeicTaBlIeHUE
ITOPUTMOB perieHus. [IpuMeHeHne cTaHaapTHBIX METOJOB BBIYUCIUTEIIBHOW MaTEMaTHUKH JIJISl PEIICHUS
3aja4.

Tema 2.5 MateMaTHUeCKO€ MOJAEJHPOBAHHE CTALMOHAPHBIX PEXKMMOB IPOLIECCOB TEIJIoNepenayu B
NPAMOTOYHBIX M MPOTHBOTOYHBIX TPYOYATHIX TEIJIO0OMEHHUKOB, pemenue 3agaun Komu u KkpaeBoii
3a/1a4M IPH MHTErPHPOBAHUH CHCTEM O0OLIKHOBEHHBIX UG (depeHInaIbHBIX YPaBHeHHH. MaTtemaTnye-
CKO€ OIMCaHUE MPOLECCOB C MPUMEHEHHEM MOJIeNiel UIeadbHOro BhiITeCHEHUs. Pemenue 3amaun Komm u
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KpaeBol 3amaun. [IpencraBieHne aJirOpUTMOB BBIYMCICHUNA B BHAEC WHOOPMAITMOHHOW MATPHIIBI CHCTEMBI
yYpaBHEHHI MaTeMaTHUECKOT0 OMMCAaHUs U OJIOK-cxeM pacueToB. Matemarndeckoe onucanue XTII ¢ mpume-
HEHHEM CHCTeM OOBIKHOBEHHBIX A depeHInanbHbIX ypaBHeHUH. Onucanne 00bEeKTOB ¢ pacpeeIeHHBIMU
B IIPOCTPAHCTBE NapaMmeTpaMu. PopMyJIMpOBKa Ha4aIbHBIX U KPAEBBIX YCIOBUH 3a1a4 pelieHus. YuCIeHHbI
anropuTMm 1-ro nopsiaka i pemieHus 3anadu Komm. Metop «tipucTpesiku» U1sl peleHns KpaeBou 3aauH.
Tema 2.6 MaTtemaTnyeckoe MOJeJAMPOBAHNE CTANMOHAPHBIX PEKHMOB NPOLECCOB B PEaAKTOPAaX ¢ Me-
IAJKO0H. OnucaHne MUKPOKMHETUYECKUX 3aKOHOMEPHOCTEN TPOTEKaHUs IPOU3BOJIBHBIX CJIOKHBIX XUMUYE-
CKUX peaKIMi B *KHUIKOH (pa3e /uisi MHOTOKOMIIOHEHTHBIX cucTeM. OmpeeneHue KII0UeBbIX KOMIIOHEHTOB
CJIOKHBIX XUMUYECKUX PEAKIMi ¢ MPUMEHEHUEM METOA0B JMHEHHOMN anreOpsl - paHIOB MAaTPUI] CTEXHOMET-
pUYecKuX KO3 PUIIMEHTOB peakiuu. MaTemMaTnyeckoe OMMCaHUe PeakTOPHOro Ipoliecca ¢ pyOaKkoi s
IPOM3BOJILHON CXEMBI MPOTEKAHUS XUMUYECKON peaki. BIOOp anropuTMoB pemieHus 3a/1a4u ¢ IpHUMeHe-
HUEM HUH()OPMALIMOHHOW MaTPHUIIbl CUCTEMbI YPAaBHEHUN MaTEeMaTUYECKOTO OMMCAHUS U MTPEICTABICHHUSI aJro-
pUTMa pEelIeHHs] C TOMOUIbIO OJIOK-CXEMBI pacueTa Ipolecca.

Tema 2.7 MaremaTuuyeckoe MOJAeJMPOBAHNE HECTAIIMOHAPHBIX PE:KMMOB MPOLECCOB B PEAKTOPAaX ¢ Me-
IIaJKoil. MaremaTnyeckast IOCTaHOBKA 3aJa4M JJIsl PEAKLIUU C IPOU3BOJbHON CTEXUOMETPHUUECKON CXEMOM.
®opmynupoBka 3anaun Komm — 3a1aun ¢ Ha4aJIbHBIMU YCJIOBHSIMHU. Pa3HOCTHOE MpeACTaBICHUE CUCTEMBI
0OBIKHOBEHHBIX U PepeHnanbabIX ypaBHeHul. [locTpoenne nHGpOpMalMOHHON MaTpUIbl AJis BbIOOpa ajl-
ropuTtma pemieHus. ['padudeckoe mpencTaBieHue alropuTMa peieHus B BUae 0JI0K-CXEMbl pacyeTa.

Tema 2.8 MaTremaTnueckoe Mo/ieIMPOBAHUE CTANMOHAPHBIX PE:KMMOB B TPY0UYATBIX peakTopax ¢
NPSAMOTOYHBIM M IIPOTHBOTOYHBIM JIBHKEHHEM TeIJIOHOCHTe Ieil. MaTemaTnueckas IOCTAaHOBKA 3aJ1a4u
JUISlL peakIMu ¢ KOHKPETHOM CTEXMOMETpHUYECKOW cxemou. DopmyimpoBka 3azaun Komm — 3agaum ¢
HayaJIbHbIMH YCIIOBUSIMM U KPaeBOM 3a/1auu — 3aJjauMl ¢ KpaeBbIMH YCIOBHSIMU. Pa3HOCTHOE Ipe/cTaBlieHHe
cucreM OOBIKHOBEHHBIX auddepeHnmanbupix ypaBHeHuid. [locTpoeHne HMHGOPMAIMOHHBIX MATPHIl IS
BbIOOpa anroputMoB pemieHus. ['paduueckoe mpeacTaBieHUE aNTOPUTMOB peEIlIeHUs B BUIE OJIOK-CXEMBbI
pacyera.

Tema 2.9 MaremaTnueckoe MOJeJMPOBAHME HECTANMOHAPHBIX PEKMMOB IMPOLECCOB B TPYOYATBIX
peaKTopax M YHCJIeHHble AJTOPUTMbLI JIMCKPETH3ANMHU ISl pelieHuss cucrteM auddepeHnnaibHbIX
YPABHEHUI € YACTHBIMH _NPOU3BOAHBLIMHU. MartemaTuueckass MOCTaHOBKA 3aJaud JUisl peakUuuu C
KOHKPDETHOM CTEXMOMETPUYECKOM cXxemMoh. POpMyIMpOBKa HAYaJIbHBIX M TI'PAaHUYHBIX YCJIOBHH.
Huddepenunansuple ypaBHEHHs] B YaCTHBIX IPOU3BOJHBIX - JJUIUNTHYECKOTO, MapabOIMYecKoro u
rUNepOOINYECKOr0 TUIOB. AJTOPUTMBI pElIeHHs ypaBHEHUH napaboiuueckoro tuma. MaremaTuueckas
MOJIeJIb XMMHYECKOIO IPEBpAIllEHUs] B M30TEPMHUUYECKUX YCIOBHUSAX A HECTAMOHAPHOIO IIpolecca B
TpyOUaThIX ammaparax ¢ y4eTOM IMPOJOJbHOTO MEPEMEIINBAHUS U C IPUMEHEHUEM OJHOMapaMeTpUUYeCcKOn
TUGPY3MOHHONH MoOJeNu Juid ONHCAHUSA THAPOAMHAMUYECKOM OOCTaHOBKM B PpEAKIMOHHOM IOTOKE.
ANTOpPUTMBI pELlIEHUS B BUE CUCTEM HEJTMHEIHBIX ypaBHEHUH, a TaKKe OOBIKHOBEHHBIX AP PepeHIInaTbHBIX
YPaBHEHHUI IEPBOTO U BTOPOTO MOPSIIKOB.
Tema 2.10 MaTemaTHueckoe MOAeTHPOBAHNE CTAMOHAPHBIX PE:KMMOB IPOLIECCOB HeNlPePbIBHOMH MHO-
TOKOMIIOHCHTHOM peKTHduKannu U adcopOumun. MaremaTH4ecKoe ONMCaHUE IPOLECCA MHOTOKOMITOHEHT-
HOM peKkTU(HUKALNUU B Tapeab4yaTon KosioHHe. MoaenupoBanue (a3o0Boro paBHOBECHs U MPoIecca Maccore-
pellaur Ha Tapesikax B MHOTOKOMIIOHEHTHBIX CUCTEMax. YUeT TEIUIOBBIX OalaHCOB Ha TapesiKax MpH MOJeIu-
pOBaHMM MpoIecca B PeKTU(PUKALMOHHON KOJIOHHE. [IeKOMIO3UIIMOHHBINA aJTOPUTM pacyeTa Mpoliecca pek-
TU(UKAIMK B KOJIOHHOM amnmnapare. MaremaTuyeckoe onucaHue npolecca MHOTOKOMIIOHEHTHOH abcopOuuu
B HACcaJ04YHOU KOJOHHE. MozennpoBaHue Nporecca MHOrOKOMIIOHEHTHON Maccollepeiauy B CEKIMIX Haca-
JIOYHOM KOJOHHBI. AJNITOPUTM pEIICHUs] KpaeBOW 3a/1a4M JJIs1 MOJICIMPOBAaHUs Ipolecca abcopOLuu B Haca-
JIOYHOM KOJIOHHE.

Pa3nes 3. OcHOBBI ONITHMHU3ALMH XHMHKO-TEXHOJIOTHYECKHUX NPOLIECCOB.
Tema 3.1 Pemienue 3a1a4 onTUMHU3AUMU C TEPMOIAMHAMHYECKUMHU, TEXHOJIOTHYECKUMHU, IKOHOMUYe-
CKMMH, TeXHUKO-IKOHOMHYECKHMH M IKOJOTHYeCKHUMH KPUTEPUSIMH ONTHMAJBHOCTH. ONTUMaJIbHbBIE
pecypcocb6eperatomnire XTII. Beibop kpurepreB onTuManbHOCTH (1I€TeBBIX GQYHKIHIT). PopMyTUpOBKa MHO-
TOKpUTEpHATLHON 331a4l onTUMHU3alui. OCOOEHHOCTH peleHHus ONTUMHU3aMOHHbIX 3a1au XTI npu Hanu-
YUHM HECKOJIbKUX KPUTEPUEB ONTUMAIBHOCTH, OBPAKHOM XapakTepe 11eJIeBOi (PyHKUMU ¥ HATUYUHU OTpaHU-
yeHuit 1-ro u 2-ro poja.
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Tema 3.2 _AJropurMbl 0IHOMEPHOH U MHOTOMEPHOW ONTUMH3AIUMU. MeTo1bl CKAHUPOBAHUS, JTIOKAJIU3a-
[IUU SKCTPEMYMa, 30JI0TOTO ceueHUs U yncen OuboHaun B ciiydae OJHOMEPHOW ONMTUMU3AINHA. MeTOIbI MHO-
TOMEPHOM ONTUMM3aLUU HYJIEBOIO, IEPBOTO U BTOPOIro NOPAAKOB. CUMIUIEKCHBIE, CIIyYallHbIE U TPAJUECHT-
HBIC METOJIbI MHOTOMEPHOU onTuMu3anuu. Metox mrpadubpix GyHKINH.

3akJiiroueHue.
A. Ilpumenenue kKoMnblOTepHbIX Mojaeseil XTIl npu NpoeKTHPOBAHUM XMMHYECKUX MMPOU3BOJCTB — B
CAIIP. 3amauu cucrem aBromMaTuzupoBanHoro npoektupoBanus (CAIIP) u cTtpykTypa cucteM KOMITBIOTED-
HOro npoekTupoBanusi. MupopmarmonHoe u Mmatemaruueckoe obecneuenue CAIIP. ABTomaTu3npoBaHHOE
MPOEKTUPOBAHUE C IPUMEHEHHUEM KOMITbIOTepHbIX Mozeneil X TII.
b. llpumenenne koMnbTEepHbIX Moaeei XTIl npu ynpasjieHUH TEXHOJIOTHYECKUMH IIPOLECCAMHU — B
ACYTII. KomnsrotepHoe moaenupoBanne XTI B pexxume peanbHoro BpemeHu. CrucreMsl IpsaMoro nuugpo-
BOT0 (KOMIIBIOTEPHOI0) YIPABIEHUSI TEXHOJIOTHYECKUMHU TporeccaMu. OcoO0EHHOCTH peain3alui KOMIIbIO-
TepHbIX monenedt XTII B aBTOMAaTW3MpOBaHHBIX CHCTEMAX YIPAaBICHUS TEXHOJOTMYECKHMM IIPOLIECCAMHU
(ACVYTII).

4 O0beM yueOHOI JUCUMIIIIMHBI

O0BLeM TUCHUIITHHBI
Buj y4eOHoii padoThI Axax. | Actp.
3E
q, q,

O01mas TpyA0eMKOCTb 1Y CHUILTTHHbI 4 144 108
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlekuun 0,89 32 24
[Tpaktueckue 3anstus (I113) - - -
Jlaboparopusie paboTs (JIP) 0,44 16 12
CamocrosiTesbHasi padora 2,67 96 72
KoHTtakTHas camocTosiTenbHas pabota 0,4 0,3

2,67
CaMOCTOSITeTIbHOE U3YUYECHHUE PA3JICJIOB TUCIIUIIIIMHBI 95,6 71,7
Buj1 HTOrOBOro0 KOHTPOJIS: 3a4eT ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHUILIMHBI
«®Du3nyeckas KyJbTypa u CIOPT»

1 Heap aucnmmianHbl — QOPMHUPOBAHUE MHMPOBO33PEHUS U KYJIbTYPbl JIMYHOCTH, TPaKIaHCKOMN
MO3ULMY, HPABCTBEHHBIX KAa4e€CTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEIIbHOCTH B IPUHSITUU PELLICHUH,
CIIOCOOHOCTH HCIIOJIB30BaTh Pa3sHOO0Opa3Hbie (GOpMbI (HU3UYECKON KYIBTYphI, CHOpTa U TypU3Ma s
COXpaHEHUSI M YKPEIJICHUS CBOEro 370POBbsi U 3/0POBbS CBOHMX OJHM3KUX B TIOBCETHEBHOM KH3HU U
poeCCUOHAIEHON JESTEIHHOCTH.

2 B pe3yabTaTe N3y4eHHs IMCUMILINHBI 00y4alOMIMIACH 10JI2KEeH:

Obnadams CleyOUMMA KOMITIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

VK-71,72,73,7.4

Buame:

- Hay4HO-TIPAKTUYECKUE OCHOBBI (DU3UUECKON KYIbTYPHI U 3[I0POBOTO 00pa3a KU3HU;

- BIHUSHUE O3JOPOBUTEIBHBIX CHCTEM (PU3WYECKOTO BOCIUTAHHMS HAa YKPEIJIEHHE 3I0POBbS,

npodunakTuky npodecCuoHaTbHBIX 3a00I€BaHMIA U BPEIHBIX TPUBBIYCK;

- CIIOCOOBI KOHTPOJIS U OIEHKH (PU3UUECKOTO Pa3BUTHUS U (PU3UIECKOM MOATOTOBIEHHOCTH;

- mpaBWwia W CrmocoObl TMJIAaHUPOBAHUS HMHIWBUIYaTbHBIX 3aHATHH pa3IMYHON  IIEJIeBOM

HAaMpaBJIE€HHOCTH;

- HCTOPUIO PU3NYECKON KYIbTYPHI U CIIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTHBHBIX COOBITUSX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BAXKHEHUIIINE TOCTHXKEHHS B 00JIACTH CIIOPTa;

- cnoptuBHble Tpaguuuu PXTY um. [I.M. MeHnneneeBa, HOMHUTH O MOJABUTax CIIOPTCMEHOB B I'OJbI

Benuxkoii oreuectBeHHOM BOMHEI 1941-1945 1T

Ymemn:
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- OIICP>KUBATH TOJKHBIA YPOBEHb (PU3MUECKOI MOATOTOBICHHOCTH I 00eCieueHus MOJTHOILIEHHOM

COLIMAJIEHON U MPO(heCCHOHAIBHON AEATEIbHOCTH;

- UCIOJIB30BaTh OCHOBBI (PU3NYECKON KYJIBTYpHI AJII OCO3HAHHOTO BHIOOpaA 340pOBbEecOEperaronnx

TEXHOJIOTUH C YYeTOM BHEUIHMX M BHYTPEHHUX YCJIOBHU peainu3aluu MpodhecCHoHAIbHON

NEeSATEIbHOCTH;

- CAMOCTOATENBHO 3aHUMATHCS (PU3MUECKON KyIbTYPOH B CIOPTOM;

- OCYILIECTBJISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETr0 OpraHu3Ma U coOJ01aTh IPaBHiia TUTUEHBI U

TEXHUKU 0€30IacCHOCTH.

Braoemy:

- CPEeICTBAMHU U METOJaMH YKPEIUICHUS 310pOBbs, (PM3MUECKOT0 CaMOCOBEPIICHCTBOBAHMSI,

- TOJKHBIM YpOBHEM (PU3NYECKON MOATOTOBICHHOCTH, JIs1 00ECTICYECHHUs MMOJTHOLEHHON COLMAIbHOM

1 Ipo(heCCUOHATIBHON e TEIbHOCTH.

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Pazoen 1. Tlpenmer @usnueckas KynbTypa u ciopt. Mctopus ®KuC

1.1. TIPEAMET ®U3UYECKAA KVYJIbTYPA U CIIOPT. 3amaun ¥ MeCTO AUCHUIUIMHBI B
noAroroBke OakanaBpa. Opranusaius yueOHOro npoiecca B paMKax JeHCTBYIOIIEH PEHTUHIOBOM CHCTEMBI.
TpeboBanwus K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. [Ilpoucxoxaenue ¢uU3MYECKUX yOpakHeHUd u urp. [peBHue
omummuansl. Onumnwmiickoe nBmxkeHne. CHOpTHBHBIE OOMIECTBA: HCTOPHS (PHU3KYIBTYPHO-CIIOPTUBHBIX
o0miecTBeHHbIX opranu3anuii. CnopTcMeHsl B Tobl Bennkoil oTeuecTBEeHHOM BOWHBI.

Pa3zoen 2. OcHOBBI 310p0OBOr0 00pasa KU3HU

2.1. BPAUEBHBIM KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX OUINYECKON
KYJIbTYPOU 1 CIIOPTOM.

BpaueOubiii KOHTpOiIb U BpayeOHOE OCBUAETeNbCcTBOBaHUE. [legarornueckuil  KOHTPOIIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOMBI, IMOKA3aTelld, KpUTEpUu U OleHKH. [IpodninakTuka COPpTHBHOTO
TpaBMatu3Ma. OCHOBHBIE BU/IbI TPABM Yy pa3HbIX criennann3zanuil. Oka3aHue nepBor MOMOIIHU ISl CTYAEHTOB
BY30B XHMHKO-TEXHOJIOTHYECKOTO IPOQHIIS.

2.2. TATUEHUYECKOE OBECITEYEHUE 3AHATHUI O3J0POBUTEJLHON ®U3NYECKON
KVJIbTYPOW. I'iruena (pu3uueckoro BOCIHTAHUS ¥ CHOPTA. PeKUM MUTAHMS IPH 3aHATHAX (DU3HUECKOI
KylnbTypoit u cioproM. CounanbHas rurruera. CorpanbHO-0MacHble 00JIE€3HN U MePhI MPOQPHUIAKTUKH.

Pa3zoen 3. buonornyeckue ocCHOBBI (PU3MUECKOM KYIbTYpHI U CLIOPTa

3.1. BUOJIOTUYECKUE OCHOBBI ®U3MYECKOM KVYJIbTYPHI M CIIOPTA. Opranusm
yelloBeKa KaK e/lMHas camopa3BHBarollascs Ouosorumyeckas cucreMa. dOusmyeckoe pa3BUTHE UEIOBEKa.
JIBurarenbHasi aKTUBHOCTh M €€ BIIMSHHE HAa YCTOMYMBOCTb, M aJaNTallHOHHBIE BO3MOXXHOCTH YEJIOBEKAa K
YMCTBEHHBIM U (PU3NYECKUM Harpy3Kam MpH pa3InyHbIX BO3JAEUCTBUSAX BHEIIHEN CPEIbI.

3.2. OBPA3 XXU3HU U Er'O OTPAXEHME B ITPO®ECCUOHAJIBHON JESATEJIBHOCTW.
310pOBBE UeIOBEKa KaK IIEHHOCTh. 3JI0OPOBBIN 00pa3 >KU3HU U €ro cocTaBisitonue. Poib ¥ BO3MOKHOCTH
¢u3nueckoil KynpTypsl B o0ecredeHnn 310poBbs. ColMaIbHBIN XapakTep MOCIEeICTBUM A 3710pOBbsS OT
ynoTpeOaeHus] HApKOTUYECKUX CPEACTB M APYruX NcuxoakTUBHBIX BemiecTB (IIAB), nonuHra m numeBbix
N00aBOK B CIIOpTE, AIKOTrOoisl M TabakoKypeHHus. [IOMMHI Kak MCKYCCTBEHHOE MOBBIIIEHHE (DU3NYECKOMH
paboTOCIOCOOHOCTH U €r0 OTPUIIATEILHBIE TTOCIEICTBHUS.

Pa3zoen 4. TlpodeccronanbHO-IpUKIagHas puzndeckas KyIbTypa U CIIOpPT

41 OBILIAA OUSNYECKAA U CIIOPTUBHASA TIOATI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Metoauyeckie NpUHIMITEI (PU3UUECKOro BocnUTaHus. OCHOBBI U
sTanbl 00ydeHHs ABMKEeHUAM. Pa3Butue ¢usmnueckux kayecTB. DOpMHpOBaHHE NCUXUYECKUX KayecTB B
nporiecce Gpundeckoro Bocnuranus. CrioptuBHas moaroroska. CTpykTypa MoAroToBIEHHOCTH COPTCMEHA.
MaccoBelil COPT U CHOPT BBICHIMX JOCTHXKEHUH, UX Ledd U 3aaadud. CIOPTUBHBIE COPEBHOBAHUS Kak
CPEACTBO U METOJ 001IeH U crennanbHOM (PU3NYECKON MOATOTOBKU CTYIEHTOB.

4.2. ®UBUYECKAS KYJIbTYPA U CIIOPT B ITPO®ECCUOHAJIBHOM JESATEJILHOCTU
BAKAJIABPA. JlndHas u connaabHO-dKOHOMUYECKasi HE0OX0IMMOCTh TICUXO0(U3UYECKOM TOITOTOBKU
yenoBeka K Tpyay. Mecrto IIIIDII B cucreme moaroroBku Oyaymiero crnenuanucta. [Ipon3BoacTBeHHas
¢u3uueckas KynpTypa u cnopt. IlpousBoacrBennas rumHactuka. OcobeHHOCTH BbIOOpa (hOpM, METOIOB U
cpenctB (pu3Mueckor KyJIbTYphl M CIIOpTa B pabouee M CBOOOJHOE Bpems creruanucToB. [Ipodumaktuka
npodeccuoHaIbHBIX 3a00JIeBaHMM cpeicTBaMH (PU3NYECKOM KYJIBTYpPHI U cllopTa. J{omonHuTeNbHbIE CPECTBA
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MOBBIIICHHS 0011 U MpodecCHOHATBHON pad0TOCTIOCOOHOCTH. BiusiHiEe WHINBHIYAIBHBIX OCOOCHHOCTEH
U CAMOCTOSITEIBHBIX 3aHATHH (prU3nuecKol KyabTypOil U CHOPTOM Ha OPTaHU3M.
Pazoen 5. BocnutatenbHas pabota
Llenp BocmuTaTeNbHOW pPAaOOTBI — CO3JAaHME YCIOBHW Ui AKTUBHOW IKM3HEICSATEIHHOCTH
00y4aromuxcsi, UX TPakJaHCKOT0 caMoorpeesieHus, MpohecCHOHaILHOTO CTAHOBIICHUS U MHAWBHUYaJIbHO-
JMYHOCTHON caMopeanu3aluil B CO3MIATEIbHOM JEATETbHOCTH Ui YIOBJIETBOPEHHUS IMOTpeOHOCTEH B
HPAaBCTBEHHOM, KYJbTYPHOM, HHTEJUIEKTYaJIbHOM, COIIMAIbHOM U MPOo(ecCHOHaTIbHOM Pa3BUTHU.
BocnuratensHast pabora Ha kadenpe (U3NUECKOrO BOCHHUTAHUS HAINpaBlieHa HA OpPraHU3aIMIo
BOCIHTHIBAIOLIEH Cpe/ibl U YIpaBiIeHUE Pa3HbIMHU BUJAMU JIEATEIHHOCTH O0YYAIOMIMXCS C LEIbI0 CO3/IaHus
YCIOBUM i1 UX NPUOOILIEHUS K COIMOKYJIbTYPHBIM U JYXOBHO-HPABCTBEHHBIM IEHHOCTSM HapoOJI0B
Poccniickoit denepanuu, NOJHOLEHHOIO pPa3BUTHs, CAMOPA3BUTUS U CaMOpPEAIM3alUU JIMYHOCTU IIPU
AKTHBHOM Y4YacTUU CaMUX 00YYaroIIUXCsl.
Hanpasnenus 1 BUIbI ACATEIBHOCTH 00yJaromuxcs B BocruTareabHoi cucteme OOBO:
1. IlatpuoTmueckoe — TeMaTuyeckas uccieaoBarenbckas padora. Tema: «[loaBur cnopTcMeHOB B
ronbl Benukoit OreuectBennoi Boitnbr 1941-19451r.»
2. dusmnueckoe, KyJIbTYpHO-TBOpUECKOe — (hopMHpoBaHue y 00ydaronuxcs 0epesKkHOr0 OTHOIICHHUS
K KyJbTYPHOMY HACJIEIHIO U TPAAULKSIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepaunu
MOCPEACTBOM M3YUYECHHUS HAIMOHAIBHBIX BUIOB CIIOPTA.
4 O0beM yueOHO#H TUCHUILIUHBI

Cemectp
Beero 1 cemectp 4 cemecTp
Bunet yueGHoii paboThl
3E Axkan. 3F Axkan. 3E Axkapn.
q. q. q.
OO01mast Tpy10€MKOCTh JTUCIUTLIHNHBI TI0 2 72 1 36 1 36
y4eOHOMY IJIaHy
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA: 2 72 1 36 1 36
Jlexumnm (Jlek) 0,2 8 0,1 4 0,1 4
[Mpaktuueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
Bujx UTOroBOro KOHTpOJIS: 3auer 3ader
Bcero Cemectp
Bunsr yueGHoI paboTh I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E A(;Tp.
OO6mmast TpyA0€MKOCTh JUCIUIUIMHBI TI0 2 54 1 27 1 27
y4eOHOMY IJIaHy
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2 %4 1 27 1 27
Jlexumnm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktryeckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
Bua uTOroBoro KOHTpoJIs: 3ader 3ager
AHHOTanusA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«JIeKTHUBHbIE JMCHUILIHHBI N0 (PU3HYECKOI KYJbTYype U CIOPTY»
1 Heap aumcuumiaunbl — QopMupoBaHUEe (U3HUYECKONW KYJIBTYPhl JHYHOCTH W CIIOCOOHOCTH

HANPaBIEHHOTO HCIOJIb30BaHUs Pa3HOOOPA3HBIX CPEACTB (PU3UYECKOW KYJIBTYphl U CHOPTa, TypuU3Ma s
COXpAaHEHUSI W YKPEIJICHUS 3J0POBbs, MCHUXO(PHU3NYECKOW MOATOTOBKHM W CAMOMOJATOTOBKH K Oymylien
po(heCCHOHATTLHOM JISATEIILHOCTH, MOJTYUSHHH HaBbIKa B OJJHOM U3 BEIOPAHHBIX BUIOB CIIOPTA.
2 B pe3yabTaTe H3y4eHUs! JUCHUILINHBI 00yYAIOLIUIACS 0JIKEH:
Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIANKATOPAMH MX JOCTH)KCHHS:
VK-71,72,73,7.4
Buame:
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- Hay4YHO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKON KyJIBTYPBI U 310pOBOr0 00pa3a kKHU3HH;

- BIMSHHME O3JIOPOBHUTENBHBIX CHCTEM (DU3UYECKOTO BOCHHUTAHUS HA YKpEIUICHHE 30pPOBbS,

popUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPEIHBIX PHUBHIYCK;

- cr1ocoObI KOHTPOJISL M OLIEHKH (PU3UYECKOTO Pa3BUTHS U (PU3MUECKON MOATOTOBICHHOCTH;

- @OpaBwia M CcHOcoObl IUIAHUPOBAHMSA HMHIUBUAYAIbHBIX 3aHATHH pPa3IMYHOM  IIeJIeBOH

HaIPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuun MXTU-PXTY um. [I.1. Menaeneena.

Ymemo:
- IOAJICPKUBATh JIOJKHBIM YpOBEHb (PU3NYECKON IOJrOTOBICHHOCTH I 00ecreueH s OIHOLEHHOM
COLMAJIBHON U MPO(eCcCHOHANBHON e TeNbHOCTH;
- HCIIOJIb30BaTh OCHOBBI (PM3UYECKON KyJBTYpPbI JJISi OCO3HAHHOTO BBIOOpa 370pOBbECOEpErarommx
TEXHOJIOTUH C y4eTOM BHEIIHUX W BHYTPEHHUX YCIOBMH peaau3aluyd HpodecCHOHATBHON
JESTEIIbHOCTH;
- CAaMOCTOSTEJIBHO 3aHUMAThCs (PU3NYECKON KYIbTYPOI U CLIOPTOM;
- OCYILECTBJISAITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M COONIO/aTh MpaBHiia TUTUEHBI U
TEXHUKU 0€30I1aCHOCTH;
- BBINOJHATh MHAMBUAYAJIBHO IMOJ00paHHBIE KOMIUIEKCHI MO (PU3MUECKON KYJIbTYpPE U Pa3iIMuHbIM
BUJIaM CIIOPTa;
- OCYIIECTBIISITh TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (popMax 3aHATHH (U3NIecKoit
KYJIBTYPOH U CIIOPTOM;
- BBIIIOJIHATH IPUEMBI 3AIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.
Braoemy:
- CPEICTBAMHU M METOJJaMH YKPEIUICHUS 37J0POBbsI, PH3NUECKOTO CaMOCOBEPIICHCTBOBAHUS;
- JOJDKHBIM YPOBHEM (DPU3NYECKOM MOATOTOBIEHHOCTH, /Ui 00eCeYyeHHs OJTHOLEHHON COIMaIbHOM 1
npoeCCHOHAIBHON JESATEIHHOCTH;
- TEXHUYECKUMHU U TAKTUYECKMMH HAaBBIKAMU B OJTHOM M3 BUJIOB CIIOPTa;
- HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKON AESITEIbHOCTH U IMOBCEIHEBHOU
KU3HU
3 Kpartkoe coep:kanue JMCHUIITHHbI
Paszoen 1. OcHOBBI OCTPOEHUS 037]0POBUTEIILHONW TPEHUPOBKU. TeopeTHuecKo-MeTOIMYeCKUe OCHOBBI
¢uznueckoil KynbTypsl U cropra. CoaepKaTelIbHbIE OCHOBBI 03/I0pPOBUTENILHON (PU3NUECKON KYJIbTYphl U
cropta. OCHOBHBIE HAalpaBJICHUS: 03/I0pPOBUTEIbHO-PEKPEATUBHOE, 03/I0pPOBUTEIBHO-pEaOMINTAIIIOHHOE,
CHOPTUBHO-peabUIUTAllMOHHOE, TUrHeHnyeckoe. [loBblieHne (GyHKIMOHAIIBHOTO COCTOSIHUSL OpraHu3Ma U
¢u3nueckoil moarorosiaeHHocTH. CrocoObl peryiaMeHTaluu Harpy3ku: OU3KyIbTYpHO-03/10pPOBUTEIbHbIE
METOJUKU U cucTeMbl. OCHOBHbBIE (a3bl 03/10pOBUTENBHON TPEeHUPOBKH. OllEHKa COCTOSHUS 310pPOBbS U
(GU3MUeCcKOil MOATOTOBIEHHOCTH 3aHMMAIOUINXCS (U3UYECKON KylIbTypoil u cropToM. DyHKIMOHAJIBHBIE
nipoOs1 (UCC, AJl, XKEJI u 1.1.).

Pasoen 2. ]IBuratenbHble BO3MOXKHOCTH YeloBeKa — BocnuTanue ¢puzndyeckux kadects. BOCK I'TO.
Meroauka opranuzanuu u tnpoBeAeHUss BuaoB ucnbiTanuii ['TO. Cucrema B3ammoneucTBusi B cdepe
¢u3nueckoil KyabTypbl M crnopra. Bocnutanue (u3MyecKMX KadecTB, oOyd4aromuxcs (OTIeNIbHbIE
KayeCTBEHHbIE CTOPOHBI JIBUTATENIbHBIX BO3MOKHOCTEN YEIIOBEKA).

Pasoen 3. Metoauka opraHM3allid U TpPOBEJIEHHs CIIOPTUBHBIX COPEBHOBAHUN M (U3KYIBTYpPHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTHKAa CHOPTUBHBIX COPEBHOBAHUN M (HU3KYJIBTYPHO-MACCOBBIX
meponpusaTHid. CHIOpTUBHBIE COPEBHOBAHMS, IPOBOAMMBIE 10 OOIICIPUHATHIM IpaBuiaaM. EauHbIi
KaJeHJapHbIA IJ1aH (QU3KYJIBTYPHBIX M CIOPTUBHBIX MepomnpusaTHii). OpraHuzanus CIOPTUBHBIX
MeponpusaTuid. Onumnuiickas xaptus. denepanpHble (CHelMalbHbIE, HALMOHAJIBHBIE) 3aKOHBI CIIOPTE.
Knaccudukanus cnoptuBHbIXx copeBHOBaHui. HpaBcTBeHHBIe oTHOIIEHUs B cropte. Fair Play («YectHas
UTpa») — Kak OCHOBA 3THYHOTO0 NoBeieHus B ciopte. Kopeke ciopruBHoi aTuKy. [Ipodunaktuka HapymeHui
cnoptuBHoi 3Tuku. BAJIA. Kogexc BAJIA. MexayHapoaHasi KOHBEHIIUS 0 00pb0e ¢ JOMMHTOM B CIIOPTE.

Pasoen 4. BoctiutarenbHas paborta

lens BocmuTaTenbHOW pabOTBl — CO3AaHHME YCJIOBUW JUIsl AaKTUBHOM >KM3HENEATEIbHOCTH
00y4aroImuxcs, UX IPaXJaHCKOI0 CaMOOIpeesIeHus, TPO(ECCHOHATLHOTO CTAHOBIIEHUS U WHAWBUYAIbHO-
JUYHOCTHOM CaMOpeaju3allid B CO3MJATENbHOM NEATEIbHOCTU MJIsi YJOBJIETBOPEHHUS NOTPeOHOCTEH B
HPaBCTBEHHOM, KYJIbTYPHOM, HHTEJIEKTYaIbHOM, COLIMATBHOM U IPO(PECCHOHATIBHOM Pa3BUTHH.
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BocriurarensHas pabora Ha kadeape (U3MYECKOTO BOCHHUTAHUS HaIpaBieHA Ha OpTaHU3AIMIO
BOCIIUTBIBAIOLICH CPEbl U yIpaBICHHE PA3HBIMHU BUAAMU JICATEIBHOCTH OOYYAIOUIMXCS C IENBI0 CO3aHMs
YCIOBUM i1 UX NPUOOLIECHUS K COIMOKYJIbTYPHBIM U JyXOBHO-HPABCTBEHHBIM IEHHOCTSM HapoOJ0B
Poccniickoit denepanuu, NOJHOLEHHOIO pPa3BUTHs, CAMOPA3BUTUSA U CaMOpEAIM3alUU JIMYHOCTU IIPU
AKTUBHOM YYacTUU CaMUX 00Y4aroIIUXCs.

Hanpasienus 1 BUIBI ACATEIBHOCTH 00yJaromuxcs B BocruTarenabHoi cucteme OOBO:

1. TlaTtpuoTHueckoe — ydacTHE B COpPEBHOBaHHUAX, NocBsNIeHHBIX JlHIO [loGensr B Benmkoit

OreuectBenHoi Boitne 1941-1945rr. u [{nro 3anutauka OtedecTna.

2. duznyeckoe, KyIbTYpHO-TBOpUYECKOE — (POPMUPOBAHUE Yy OOyUarOIIUXCsl OEPEKHOr0 OTHOLICHUS K
KYJIbTYPHOMY HACJIEUIO U TPAAULUSAIM MHOIOHALIMOHAJIBHOTO Haponaa Poccuiickoit denepanuu:

a. CryaeHueckoe MEXKIyHapOJHOE COTPYAHMYECTBO —TipoBeneHue Crnaprakuaabl HHOCTPAHHBIX
CTYJICHTOB;

b. Vyactue B Cniaprakuane PXTY um. JI.U. MenaeneeBa 1no pazauyHbIM BHIAM CIIOPTA;

C. J106pOBOJIBYECTBO — MOMOIIIb B TOATOTOBKE U MIPOBEACHUSI COPEBHOBAHUHN PA3IMYHOTO YPOBHSI.

4 O0beM yueOHO JUCUMIITIMHBI

B Cemectp
Bun yuebnoit paboTbl aKazeM. 1 2 3 4
yacax
OO61mas TpyA0eMKOCTh AUCIUILINHBI TIO 328 56 92 90 90
yueOHOMY IJIaHy
KonTakTHas padora — ay1uTOpHbIE 192 32 64 64 32
3aHATHA
[Tpaktueckue 3anstus (I13) 192 32 64 64 32
CamocrositeabHasi padora (CP) 136 24 28 26 58
KoHTakTHas camocTosTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 135,2 23,8 27,8 25,8 57,8
JIIMCIIATUTHHBI
Bujx uTOroBOro KOHTpOJIS: 3a4er 3a4er 3a4er 3a4er 3a4er
3a4eT / AK3aMeH
B actp CemecTtp

Bun yue6Hoi paboTbl yacax I ] Il v
Oo6mas TpyA0eMKOCTh AUCHUTUIHHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUIaHy
KonrakTHas padora — ayiuTopHbIE 144 24 48 48 24
3aHATHA
[IpaxTnueckue 3anstus (I113) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 435
KonTakTHas camocrosiTensHas paboTa 0,6 0,15 0,15 0,15 0,15
CaMocCTOsATeIbHOE U3YUCHUE Pa3/IeiioB 101,4 17,85 20,85 19,35 43,35
THACIIATUIMHEI
Buja nToroBoro KOHTpoOJIs: 3a4er 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
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AHHOTaNuA padoyeil MPOrpaMmMbl AUCUUNIMHBI
«BBenenne B MH(pOPMALMOHHBIE TEXHOJIOTHID)

1. e AUCHUIVIMHBI — 03HAKOMJIEHUE CTY/IEHTOB C TEOPETUUECKUMU, IPAKTUYECKUMHU U METOJ0JI0-
FMYECKUMH OCHOBAMU COBPEMEHHBIX HH()OPMAIIMOHHBIX CUCTEM. B paMKkax n3yueHust AUCHUILIUHBI y CTY/IE€H-
TOB (DOPMUPYIOTCS TEOPETUYECKHIE 3HAHUS U MPAKTUYECKNE HABBIKH 110 HHCTPYMEHTAIBHBIM CPEICTBAM IIPO-
rpaMMHOro ooecriedeHus. CTyA€HThI U3y4aloT Ha IPAKTUKE BUABI MHOOPMAIIMOHHBIX TEXHOJIOTHI.

3aayu JMCHUILUIMHBI — TpUOOpEeTeHNe CTYACHTAaMH IMPOYHBIX TEOPETUYECKUX 3HAHUHN U MpaKTHUe-
CKUX HaBBIKOB B 00JIaCTH NH(OPMALIMOHHBIX TEXHOJIOIHH.

2. B pesyabTare n3y4eHHus JMCHUIIIMHBI 00YyYAIOIIMICS 10JIKEeH:

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbTaTe 0CBOCHMS JUCHUILUIMHBI CTYJEHT JTOJHKEH:
Buame:

—  MPOIIECCHI, METO/IbI TOMCKA, cOOpa, XpaHEeHUsI, 00paOOTKH, IPEACTABICHHS, PACTIPOCTPAHEHUS HH(POP-
MAIlMH U CIIOCOOBI OCYIIECTBICHHUS TaKUX MPOIIECCOB U METOAOB (MH()OPMAIIOHHBIE TEXHOIOTHN)

— COBpPEMEHHBIE MHCTPYMEHTAJIbHBIE CPEbl, MPOrPaMMHO-TEXHUYECKHE MIATGOPMbI U MPOTPaAMMHbBIE
CPEIICTBA, B TOM YHCJIE OTEYSCTBEHHOTO MTPOU3BOJICTBA, UCTIOIB3YyeMbIe ISl pelIcHHs 3a1a4 mpodec-
CHOHAJIBHOM JIEATEILHOCTH, M IPUHIIUIIBI UX PAOOTHI.

Ymemn:

— BbIOMpaTh U UCHOIB30BaTh COBPEMEHHbBIE HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE U UHTEJUICKTYallb-
HbIC TEXHOJIOTHH, MHCTPYMEHTAIBHBIE CPEbl, TPOrPAMMHO-TEXHUYECKHE IIAT(HOPMBI U TIPOTrpamMM-
HBIE CPEJICTBA, B TOM YHCJIC OTCYECTBEHHOTO IIPOU3BOCTBA, I PEIICHUS 3a/1a4 MpodeCcCHOHATBLHOMN
JIeSITeIIbHOCTHU

- aHaJU3MPOBaTh NMPOPECCUOHAIBHBIC 3a/1a4, BEIOMPATh U UCIOJIB30BaTh noaxoxasime M T-rexHono-
THH.

Bnaoemsy:

— HaBBIKaMU pabOTHI ¢ JexamuMu B ocHoBe UT-permenuit JaHHpIMU

— HaBBIKaMH MPUMEHEHUS COBPEMEHHBIX WH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX U UHTEIEKTYalbHBIX
TEXHOJIOTHI, ”THCTPYMEHTAJIBHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOTO MPOU3BO/JICTBA, JIJISl PEIICHHS
3a/1a4 MpoQeCcCUOHANTBHOMN JAeITeTbHOCTH.

3. Kparkoe cogepxkaHue TUCHHUIIMHBI

1 cemecTp — OCHOBBI HH(POPMALIMOHHBIX TEXHOJIOTHI1
Pa3pnen 1. BBenenue B HH(pOPMALMOHHBIE TEXHOJIOTHH.

1.1. CTpyKTypa onepanMoOHHBIX CUCTEM, MAKEThl MPUKIAJHbIX nporpamm, Microsoft Office. Kiaccu-
¢ukanus nporpaMMHbIX cpeacTB. CUCTEMHOE U NpuKIIagHoe nporpammuoe odecrieuenue [1K. O630p onepa-
oHHbIX cucteM (OC). Ipunimnsl cozaanus u coctaB OC: sapo, uarepdeiic, npaiiBepsl. KpaTkas xapakre-
puctuka WINDOWS, moayneubrit npuniun noctpoerus. Cpega WINDOWS: okHa, ux 35eMeHTHI, paboTa B
MHOTOOKOHHOM PEXHUME.

1.2. Tekcrosslii penakrop WORD, penakropsl MaTeMaTH4YEeCKHX U XUMUYECKUX (opMyil. Bo3zmoskHO-
CTHM CO3/aHHUs AJIEKTPOHHBIX Mpe3eHTanuii (Power point). Co3anue JOKYMEHTOB Pa3IU4HbIX (OpM (CTaH-
JTapTHBIX ¥ HecTaHAapTHHIX). Co3naHue U peJakTUPOBAHUE TEKCTOBBIX JOKYMEHTOB C MaT€MaTUYECKUMU U
XUMHUYECKHUMHU (HOpMYITaMH.

1.3. Tabnuunsiii nponeccop EXCEL: 0630p, Tumsl u anpecanus sueek, Gopmar sueek, BCTPOCHHbIE
¢ynkuuu, popmaruposanue Tadiaun. EXCEL: Bo3M0oXHOCTH TaOJIMYHOTO peAakTOpa U MCIOJIb30BaHUE €r0
JUISL pelieHns nH(OPMallMOHHBIX U MHKEHEPHBIX 3a1a4. [locTpoeHue rpaukoB U 1uarpamm.

1.4. EXCEL. Onepauuu ¢ maccuBamu. Pa3paboTka u peanuzaius poCTEUIINX aITOPUTMOB C UCIOJIb-
30BaHHEM BO3MOXKHOCTEH pefakTopa (HaxokKIeHHEe MaKCUMAJIbHOTO (MUHMMAJILHOTO) 3J€MEHTa BEKTOpa U
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MaTpUIIbI, HAX0XKJIEHUE CYMMBI JIEMEHTOB BEKTOPA M MaTPULIbl, BRIYUCIEHUE MaTPUUHBIX BbIpakeHui). Pe-
[ICHHE BBIYUCIHUTEIBHBIX 3a/1a4 ¢ ucnoyib3oBanueM Tabmui. Pemenne CJIAY ¢ ucnoib30BaHUEeM 00paTHOM
MaTpULBI.

1.5. EXCEL Iloctpoenue rpadukoB u nuarpamMm. Pacder ¢pyHKIMOHATBHBIX 3aBUCIMOCTEN M IOCTPO-
eHre rpaduyecKkux n300paxeHui ¢ ucnoib3oBanueM cranaapTHeix GyHkiuid EXCEL u mactepa dhyHKINIA.
[TocTpoeHue MOBEpXHOCTEN € UCIIOIB30BAHUEM MacTepa auarpaMm. IloctpoeHue nuHuil TpeHaa.

Pa3nes 2. AnropuT™Mbl M OCHOBBI IporpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmsl, THIIBI AITOPUTMOB. [ToHsATHE anropuT™a U ero cBoricTBa. CriocOOBI 3aIMUCH aITOPHT-
MOB. MOJIy/bHBIM MPUHIMII TOCTPOSHUS AJITOPUTMOB U MporpaMm. [lakeT KOMIIbIOTEpHOW MaTeMaTHUKH
MATLAB. XapakTepuUCTUKH S3bIKOB IPOTPAMMHUPOBAHUS. DBONIONUS M KIacCU(UKALUS SI3BIKOB MPOrpaM-
MUPOBaHUs, UMIIEPATUBHbIE, G YHKIIMOHATIbHBIE, JOTHYECKHE, 00bEKTHO-OPUEHTHPOBAHHbBIE, UX KOMOWHAIUY.
[TonsaTust TpaHCAAUU, KOMIUIISLUNWNA, UHTEPIPETALUU, UX Pa3Iduus. S3bIKH TPOrpaMMHUPOBAHUS BHICOKOTO
ypoBHS. CTpyKTypHOE NPOrpaMMHpOBaHKE, ero 0co0eHHOCTH. O030p MakeTOB KOMIIBIOTEPHONW MaTeMaTHUKU
— Matlab, Mathcad, Mathematica.

2.2. Cpenga MATLAB. OcHOBHBIE CTPYKTYpPbl U MPUHIUIBLI CTPYKTYPHOTO IPOTPAMMHUPOBAHUS, UJI-
mrocTpalud. bazoBele alropuTMUUecKre KOHCTPYKIUH (ClIeJOBaHKUE, BETBJIEHNE, IOBTOPEHUE), UX pean3a-
uu. Onepatopsl s3bika nporpammupoBanuss MATLAB. OcHoBueble pematenu (solvers) MATLAB nans pea-
JM3alMK BRIYMCIUTEIbHBIX alrTOpUTMOB. brubroreka crannapTHeix GyHKIwmit Size, length, numel, zero, ones,
linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB (PYHKIIMH OJHOH M ABYX IepeMeHHBIX. Mcmons3oBanue QyHkimii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmicare rpadhukoB(3aroJ0BKH, MOAIUCH IO
OCSIM U IIp.).

2.4. Onepanuu HaJl MAaCCUBaMH: BEKTOpPAaMHU U MaTPUIIAMHU - CIIOXKEHHE, YMHOKEHHUE, TPAHCTIOHUPOBA-
HUe, oOpamenue (inv), BeIYUCICHHE HOPMBI (norm), panra (rank) u onpenenurens marpunsl (det ). Anro-
PUTMBI HAXOXACHHUSI MaKCUMAJIbHOTO, MUHUMAIIbHOTO 3JIEMEHTa B MacCUBE, aJITOPUTMBI COPTUPOBKU U UX
peanmzanus (Harpumep, Selection Sort).

Pa3nes 3. Uncinennbie MeToabl. Peanusanus npocreiimmx anroputmos B cpee MATLAB.

3.1. YucneHHble METOABI, XapaKTEPUCTUKA U UX OCOOCHHOCTH, MOHATUE CXOJUMOCTH MeToja. Diie-
MEHTBl TEOPUHU MOTPEIIHOCTEH, KilacCu(UKaLUs MOrpelIHOCTel, adCOMOTHAs U OTHOCUTENbHAs IMOrperl-
HOCTb, OHATHE (YHKIIMK HOPMBI. BBeieHne B CTAaTUCTUKY. AJITOPUTMBI JUIsl CTATUCTUYECKONH 00pabOTKH UH-
dopMaruu (BbIYMCIEHUE TOYEUHBIX U HHTEPBAJIBHBIX OLIEHOK PE3yJIbTaTOB U3MEPSIEMOM BEIMUMHBI), UX pea-
mu3atmu B [IKM MATLAB. HMcnons3oBanue ¢pyHkIMii min, max, median, var, polyfit, polyval.

3.2. llpubnmxenue pynkumid. Mutepnonsuus MHorouwaeHamu. KycouHass nHTepnossiuus (Cruiaig).
Onenka norpemHocti. @ynkuuu MATLAB s pabotsl ¢ MHOorouwnenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeruncieHue onpeaeneHHblX HHTErPaioB, alrOPUTMbI METOI0B NIPSIMOYTOJIbHUKOB, TPAIELUN U
CumricoHa, OlLIEHKa MOTPEUIHOCTH METO/0B. Peanmzainus anropuTMOB YHUCIEHHBIX METO/OB BBIYMCIICHUS
orpeieNieHHbIX UHTerpainos B cpere MATLAB, npumenenne cranaapTHbIX GyHKIMH trapz, quad, integral

3.4. UccnenoBanue pyHKIUM OIHOM nepeMeHHOM. Pemenne Henunelinoro ypasuenus f(x)=0. Ornae-
JIeHHe KOpHEeH. AJITOPUTMBI YTOYHEHUS KOPHS (METO/ MOJIOBUHHOT O AiesieHust, HbloToHa, MpOCTOl uTepanum).
CpaBHHTENBbHBIC XapaKkTepucTUku. Peanuzamus anroputmoB B cpene MATLAB mo 6;10k- cxemaM u ¢ HCTIOJTb-
30BaHUEM peliaresei roots, fzero.

3.5. UccnenoBanue ¢pyHkuu ogHoi nepemeHHoil. [louck skctpemyma ¢yHKuu BerunciurenbHbie
ITOPUTMBI HAX0XKJICHUS JIOKAIBHBIX U INTOOANBHBIX 3KCTPEMYMOB (METO/T JICIEHUS OTpe3Ka MOoIoJiaM, METO

30JI0TOTO CEUEHHUs ), UX pealn3aluy Mo OJIOK- cXeMaM W C UCIoJIb30BaHueM pemarelisi fminbnd B cpene
MATLAB.

Pa3nen 4. KomnbrorepHsie ceTu. ba3pl faHHBIX.

4.1. KoMIbIOTEpHBIE CETH: TONOJIOTMH CETEH, X XapaKTEPUCTUKHU. TOIONIOrUY CeTel: 3B€3/1Hasl, IIINH-
Has, KosblieBas. CeTH 3aKpbITOrO THUIA: JIOKAJIBHBIE M PACIpPEEICHHbBIE CETH, KOpHopaTuBHbIE ceTH. [Ipo-
rpaMMHO-TEXHUYECKOE oOecrieueHue: afpecanus, ornepaluoHHas CUCTEMa, aJlalTepbl, ApaiBepbl, IPOTOKOJIbI
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(0coObIe sI3bIKH, HAa KOTOPBIX 00OMEHUBAIOTCS MH(POpMaIuel KoMIbloTephl B ceTH, Hanpumep, TCP, TCP/IP,
UDP).

4.2. I'mobanpHbIe ceTn paznuuHoro Macmrtada (WAN —Wide Area Net, MS Network, Internet). Bos-
MoskHOCTH cetu uTepHeT, Cructema TenekoHpepeHnid. DneKTpoHHas mouta. Jloctyn Kk nH(GOpManOHHBIM
pecypcam. 3amuta uHpopmanuu. [ToHsTHE 6€30MACHOCTH KOMIBIOTEPHONH HH(POPMAIIMK: HAJACKHOCTh KOM-
NbIOTEPA, COXPAHHOCTh JAHHBIX, 3aI[UTa OT BHECCHUSI U3MEHEHUI HEYITOJIHOMOYEHHBIMU S0 JIhIlamMu, coxpa-
HEHUE TalHbI EPENUCKU B AIEKTPOHHOU CeTH AJITOPUTMBI 3aIUTHI HH(OOPMALIUK: METO/IbI 3aLUTHI, KOMIIb-
IOTEpPHBIC BUPYCH 1 00ph0a ¢ HUMU. MeTOIbI pean3aiuy 3aluThl HH()OpPMALIUK: TIPOrpaMMHBIE, arapar-
HbIE, OpraHU3aI[IOHHBIE.

4.3. Uudopmanrionnsie cucreMmbl. CucTeMbl yrpapieHUs OaHKaMu U 0a3aMu JaHHBIX. PensunonHast mMo-
nenb naHHbeix. CTpyKTypa 3amucu, MeTo bl 1ocTyna K uHopmarun. OOMEH JaHHBIMU C IPYTUMH TPUITIOKE-
HussMu WINDOWS: TekCTOBBIMU peIaKTOpaMH M 3JIEKTPOHHBIMH TaOIUIIAMHU.

4.4. Pensumnonnas 6a3a nanubix ACCESS. ['maBHOe OKHO, MEHIO KOMaH 1, MaHelib HHCTpyMeHToB. Co3ia-
HUE U OTKpbITUE 0a3bl JaHHBIX. BBOI U pelakTHpOBaHUE JAHHBIX B PEKMME TAOJULBI U PEKUME KOHCTPYK-
Topa. POpMHUPOBAHUE 3aMIPOCOB. 3aMPOCHl MPOCThIE ¥ MHOTOTAOINYHBIE, 3aMPOCHl ¢ ycnousiMu. Co3nanue
otueToB U hopm. TexHomorus peanuzaruu npocreimux 3agad cpeacreamu CYBJ] ACCESS.

2 cemectp — [IpoduibHoe nporpaMmmHoe odecneveHne J1JIM penieHne 3a1a4 npodeccuoHaIbLHOI Jesi-
TeJIbHOCTH

Paznea 5. [IKM Python u oco0eHHOCTH ero peajiu3anuM JJisl pellieHUs PpacuyeTHbIX 321a4 B XUMHHU U
XHMHY€ECKOH TEeXHOJIOTHH.

5.1. OOBEKTHO-OPHUEHTUPOBAHHBIN A3BIK porpamMMupoBanus Python: 0630p. OcobeHHOCTH U CBOA-
CTBa 00BEKTHO-OpHeHTHpoBaHHOr 0 nporpamMmmupoBanus (OOII). Co3nanue U UCHOIb30BAHUE TUCTPUOYTHBA
Anaconda. Undpactpykrypsl Spyder, Jupiter, ctpykrypa sizbika. OCHOBHBIE CTPYKTYPBI JAHHBIX (CIIHCOK KOP-
TEX, 0OBEKThI) U ONepalui HajJ HUMU. ANropuT™bl. OCHOBHBIE aJIrOPUTMHUYECKHE KOHCTPYKIIMHU (Cle10Ba-
HHE, BETBJIICHUE, IUKJIBI) U UX peanu3anus B Python.

5.2. Beenenue B nmporpammupoBanue Ha si3pike Python. Ctpykrypa nporpaMmsl, OTCTYIbI, MOAYIIH,
oreparopsl, (HyHKIMH (MMEHOBaHHbBIE U aHOHUMHBIE), oco0eHHocTH. CTaHIapTHBIE M HECTaHIAPTHBIC (DyHK-
ruu Python (o6mero Ha3HaueHus, MaTeMaTH4ecKe, 00paboTKa CTPOK, BBO/BBIBO).

5.3. Pa3paboTka anroputMoB, IporpaMMUpOBaHue U oTiaaka nporpamm Ha Python (B cpene Spyder).
VYnpasnstomue koHetpykuud if, for, while.

5.4 O630p NpeaIMETHO-OPUEHTHUPOBAaHHON OMOIHoTeKN Moaynel Python s HaydHBIX U HH)KEHEPHBIX
BeIuncieHuit SciPy (Moaynu scipy u numpy, a Taxxe matplotlib), cpaBuenne ¢ MATLAB. OcHoBHas CTpyK-
Typa maHHbIX NumPy /Ui BEKTOPHBIX U MaTPUYHBIX BbruuciieHui ndarray. OCOOEHHOCTH BBITIOTHEHUS JIeH-
CTBHMH HajJ MaTpulamMHu (ClI0’KE€HHe, BRBIYUTaHNE, YMHOXEHHE, oOpalieHue) Ha s3bike Python. MHdopmarmon-
Hble MaTpu4HbIe PYHKIIMU (HOpMa, ONIpeieIuTeNb, paHr). Meronsl ndarray — T, copy, shape, size, ndim u np.,
UHJ/IEKCHPOBaHKe, MaTpUYHOE MpOoMU3BeIeHUE 1 GyHKIMU Moaysst numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

5.5 Tloctpoenue rpaduxos B Python ¢ ucnons3oBanuem Moayis matplotlib. @ynkiun moayns mat-
plotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapaMeTpoB U aHHOTHPOBaHHE
rpaduKoB.

Pa3znen 6. MeToabl BHIYMCANTENbHOM MaTeMaTUKUA. OCHOBHBIE 3TAaNbl pelieHus 3a1a4 Ha JBM. Peme-
HHe CHCTeM JIMHeHbIX ajiredpandyeckux ypasauenuii (CJIAY).

6.1. IIpsiMbple 1 UTEpaLlMOHHBIE YHUCIEHHBIE METOJBI. DJIEMEHTHl TEOpUU mNorpemHocTei. [lonsatue
HOpMbI. OCOOEHHOCTH MAITMHHON apupMeTHKH (KpaTKuil moBTOp). OcoOEHHOCTH BBINOIHEHUS 1eHCTBUIN HaL
MaTpHIlaMH (CI0KeHUe, BRIYUTaHUE, YMHOKEHHE, oOpalleHue) Ha si3pike Python, mHpOpManmonHele MaTpuy-
Hble QYHKIUU (HOpMa, OTIPEIeNIUTENb, PaHT).

6.2. Pemenue cucreM TMHENHHBIX anredpandeckux ypasHeHuit (CJIAY). [TocranoBka 3anauu. [lorpem-
HOCTU. MeTo/ibl C MCIOJb30BaHUEM OOpaTHOW MAaTpHIlbl U MeToi mpocThix urepauuid. Pemenune CJIAY B
Python ¢ nucnons3zoBanuem Moyneit numpy.linalg u scipy.linalg. u ¢pynkuuii det, rank, inv, cond, norm, solve.

6.3. O630p meTonoB pemeHust CJIAY. BeruncnurenbHas ycTOHYUBOCTh, CXOAUMOCTh MeTO/10B. O0Y-
CJIOBJIGHHOCTh CUCTEMBI JIMHEHHBIX anreOpandeckux ypasHeHui (CJIAY) u yncino o0yciI0BICHHOCTH.
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Pa3znea 7. O0padoTka pe3yJbTaTOB H3MepeHHs 0AHOH BeJnuuHbL. IIpndankenne GyHKIUH MHOT04JIe-
HAMM C OJJHOM He3aBMCUMOM nepeMeHHoi. Pemenue cucreM HesimHeHbIX ypaBHeHuil (CHY) yucien-
HBIMH METOaMH.

7.1. O6paboTka 3KCIIepUMEHTaIbHBIX IaHHBIX. TOYeuHbIe U HHTEpBAJIbHBIC OlleHKH. DyHKIMu Python.
Omnpenenenne kpurepus CTbIOJICHTA

7.2. Ilpubmmxenue GyHKIiA. MeToapl HHTEPIOJSAINKA 3aBUCUMOCTEH C OJJHOM HE3aBHCHUMOW Tepe-
MeHHOH. HTepnonsanuoHHbiii MHOTowIeH Jlarpanka, peanuzanus B Python.

7.3. [Ipubmmwkenne GyHKIMA. METOIbI anlIPpOKCUMAIIMK 3aBUCUMOCTEH C OJTHOM HE3aBUCUMOU Tepe-
MeHHOH. Meroa Haumenbux kBaaparoB (MHK). Ucnons3oBanue ¢hynkuumii Python mis anmpokcumanuu u
MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AnTOpuTMBI METO/Ia IPOCTOM UTepanuu u meroaa Hetorona - Padcona mist pemenuss CHY. Cko-
POCTh CXOJIMMOCTH, OLIEHKH MOrperrHocTy. Peanu3zanust meto 08 B Python.

7.5. MeToiMka MCTIOJIb30BaHMS pelIaTesieii B Moaysie scipy.optimize, pyHKIuu root scalar, root.

Pazgen 8. Pemienue 3a1a4 MHOTOMEPHOI ONTHMH3AIUN YUCICHHBIMM MeTOAaMM. AHAJIN3 U pellieHue
auppepeHINATIBLHBIX YPABHEHUI YHCIEeHHBIMU METOAAMM.

8.1. Knaccuduxanus 3a1a4 1 METOI0B onTUMHU3auu. MeTo rpagueHTHoOro ciycka. Meton nedop-
MHUPYEMOTO MHOTOTpaHHuKa. Peanm3anms metonos B Python.

8.2. Bcrpoennnie MeToasl SciPy. Boibop pemarens B Moayne scipy.optimize BcTpoeHHbIE METObI
SciPy, ¢yaKIMy minimize scalar, minimize.

8.3. AnropuTmbl METOIOB perieHus AuddepeHnnaibHbIX ypaBHeHUH. MeTosl Diiiepa U ero Moau-
¢ukanuu. Peanu3zarus meronoB B Python. Beibop pemarenst B Mmoayne scipy.integrate, ¢yHKIuu solve ivp,
solve_bwvp.

4. O0beM AUCHUNIMHBI U BBl Y4eOHO# padoThI

Cemectp
Bceero
Bt yuc6Hoi paGoTs! 1 cemectp 2 ceMecTp
3E Axaj. 3E Axan. 3F Axkan.

q. q. q.
OO0masi TPy10eMKOCTh THCIUIIHHBI | 6 216 4 144 2 72
KonrakTHas padora — ayiuTopHbIe 3.78 136 2.36 85 1,42 51
3aHATHS:
B TOM 4HcCIIe B (hopMe MPAKTHIECKON 1 36 0.5 18 05 18
MTOJITOTOBKH
Jlexumm (JI) 0,47 17 0,47 17 - -
[Tpaktuueckue 3ansatus (I113) 1,42 51 0,94 34 0,47 17
B TOM YHCJIe B (hOpME TPAKTHICCKON 05 18 0.25 9 0,25 9
MTOATOTOBKH
Jlaboparopubie paboTs (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HCIIe B (hopMe MPAKTHIECKON 05 18 0.25 9 0,25 9
MTOJITOTOBKH

CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
ITepepaboTka yaeOHOr0 MaTepuaa 0,06 2 0,06 2 -

HO)IFOTOBKa K IPpaKTUYCCKHUM 3aH-

0,17 6 0,06 2 0,11 4
THAM

[ToaroroBka k J1abopaTopHBIM pado- 0,31 11 0,06 5 0,25 9

Tam
IToaroroBka K 3K3amMeHy 0,36 13 0,36 13 - -
[ToaroToBKa K MPOMEKYTOTYHOMY KOH- 017 5 0.06 9 0.11 4
TPOJIIO ’ ' ’
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Jlpyrue BUIBI CAMOCTOSITEIIBHOMN pa- 017 6 0,06 5 0.11 4
0O0THI
Buabl KOHTpOJIS
3auer - - + +
9K3aMeH + + - -
KonTaktHas camocrositensHas paboTa 0,4 0,4 -
CamocTosATeIbHO U3YUYCHHE Pa3/IeNIOB 1 356 1 356 - i
JIIACIATUINHEI
Buj nTOoroBoro KOHTpoOJIs: IK3aMeH 3auer
Beero CemecTtp
B yueGHoi paGoTs! 1 cemectp 2 ceMecTp
3F Axaj. 3E Acrtp. 3F Acrtp.
q, q. q.
OO0mas TPy10eMKOCTh THCIUILIHHBI | 6 162 4 108 2 o4
KonTakTHasi padoTa — ay1uTOpHBIE 3,78 102 2.36 6375 | 142 | 3825
3AHATHA:
B TOM 4HCJIe B (hOpME MIPAKTUICCKON 1 97 0.5 135 05 135
[IOTOTOBKH
Jlexrum (J1) 0,47 | 12,75 0,47 12,75 - -
[Tpaxtrueckue 3ansatus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4HCJIe B (hOpME MIPAKTUICCKON 05 135 0,25 6.75 0,25 6,75
IIOATOTOBKH
Jlaboparopusie paboTs (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4HCJIe B (hOpME TPAKTUICCKON 0.5 135 0,25 6.75 0,25 6.75
IIOTOTOBKH
Camocrositesnnas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
IlepepaboTka yue6HOrO MaTepuana 0,06 1,5 0,06 15 - -
[ToaroToBKa K MPaKTUICCKUM 3aHSI- 017 45 0,06 15 0.11 3
THAM
TI'Ia(;fFOTOBKa K J1a0opaTopHbIM pabo- 031 | 825 0,06 15 025 | 675
IToaroroBka K 3K3amMeHy 0,36 9,75 0,36 9,75 - -
[ToaroTroBka K MPOMEKYTOTHOMY KOH- 017 45 0,06 15 0.11 3
TPOJIIO
Jpyrue Buabl CaMOCTOSTENBHOM pa- 0,17 45 0,06 15 0,11 3
0O0THI
Buabl KOHTpOJIS
3auyer - - + +
9K3aMeH + + - -
KonTakTHas camocrositennbHas paboTa 0,3 0,3 -
CaMocCTOsTeTHHO U3YYCHUE PA3eiiOB 1 267 1 26.7 - )
IACIIATUINHEL
Bua uTOroBOro KOHTpoJIf: IK3aMeH 3ager
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5.2 IncuunianHbl 4acTu, GopMUpPyeMoii yYACTHUKAMU 00Pa30BaTeJbHbIX OTHOLIEHU (003aTe/IbHbIE
BAPHATHBHbIE TN CHUIIHHBI)

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«JIabopaTopHbBIii MPAKTUKYM [0 OPraHUYeCKOM XMMUW))

1 Heab AUCHUNIIMHBI — TPHOOPETCHUE CTYJICHTAMH OCHOBHBIX 3HAHUI M HABBIKOB JJISl OCYIIICCTBIIC-
HUS CUHTE3a OPraHUYECKUX BEIIECTB.

2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:

Obnadams CIeayOINIMMU KOMIIETEHIIUSAMH U WHAMKatopamu ux aoctmwkenus. YK-1.1; YK-1.4; VK-

1.5.
3uamo:
—  TEXHHKY 0€30MacCHOCTH B 1a0OPATOPUH OPTraHUIECKONH XUMUU;
—  MPUHIHMIBI 0€3011aCHOTO OOpAIICHHS C OPraHUYECKUMHU COSAMHEHUSIMU,
—  METOJbI M BHIBI XpoMaTorpaduu JIjIsl ONMpe/IeIICHUS COCTaBa PEaKIIMOHHOM CMECH;
—  TEOPETHYECKHUE OCHOBBI CITOCOOOB BBIJICIICHHS, OYUCTKH U UJICHTU(DHUKAIIUNA OPTaHUIECKUX Be-
IIIECTB;

—  DKCIEPHMEHTAJIbHBIC METO/IBI TPOBEICHUS OPTaHUICCKUX PEAKIIU, MPOTEKAOIINX 0 Pa3JIHy-
HBIM MEXaHU3MaM;
—  OCHOBHBIE 00IIMe METOAMKH B3aUMHOI TpaHC(HOpPMAIIUHU KITACCOB OPTaHUYECKUX COSAMHEHUH.
Ymemy:
—  TPHUMEHSTHh TEOPETUUYCCKUE 3HAHUS U IKCIICPUMEHTAILHBIC METOBI MCCIICIOBAHUS OpTaHHYe-
CKOM XMMUU IPU pelIeHuH NpodeCcCHOHATbHBIX 3a/1a4;
—  chopMyIupoBaTh MpodIeMy ¥ 000CHOBATH BBIOOP IPUOOPOB M IKCIIEPUMEHTAILHBIX METOJIOB
WCCJICIOBAHMSI, TOCTABHUTH LU U 3319l U HAMETHUThH ITYTH MX JOCTHKCHHS,
—  CHHTE3UPOBATH COCTUHEHUS MO MPEIIOKEHHON METOTUKE;
—  TPOBECTH BBIACICHUE U OYMCTKY CUHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX 3HA-
HUM MO0 OPraHUYECKOU XUMUHU;
—  BBIOMpaTh PAIMOHATBHBINA CIIOCOO BBIACICHUS M OYMCTKH OPTaHUIECKOTO COCTUHCHUS;
—  TPEICTaBISTH JIAHHBIC JIAOOPATOPHOTO MCCIICIOBAHUS B BHJIE TPAMOTHO O(OPMIICHHBIX METO-
JIHIK;
—  TPOBOAWTH aHAIM3 M KPUTUYECKU OILIEHHWBATh MOJyYEHHBIC SKCIIEPHUMEHTAIbHBIC TaHHbIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3€ MPOBEIEHHBIX OIBITOB;
—  BbIOpaTh cocol uACHTU(DUKAIIMH OPTaHUIECKOTO COeTUHEHUSI.
Braoems:
—  KOMIUIEKCOM COBPEMEHHBIX JKCIIEPHUMEHTAIBHBIX METOJ0B OPTaHMUSCKONH XUMHHU IS Pellle-
HUSI KOHKPETHBIX UCCIICIOBATEILCKUX 3a/1a4;
—  DKCIEpPUMEHTaJIbHBIMU METOJAaMH MPOBEACHUS OPTaHMUYECKUX CHHTE30B.
—  OCHOBHBIMH METOJIaMHU UJCHTU(PHUKAIUN OPTaHUIECKUX COSAMHEHUN
—  mpuemaMu 0OpabOTKU U BBIIEICHUS CHHTE3UPOBAHHBIX BEIIECTB;
3HAaHUSIMH OCHOBHBIX 3aKOHOB OpTraHMYECKONW XMMUU JUIS CO/EePKAaTeIbHOM MHTEPIPEeTallud MOTydeH-
HBIX KCTIEPUMEHTAIBHBIX PE3YJIbTATOB.

3 Kparkoe coaep:xaHue TUCUMILIAHBI

Paszoen 1. «IIpasuna u memoowvl pabomul 6 1a60paAMoOpUU Op2AHULECKOU XUMUUY

1.1  TIlpaBuna Oe3onacHO pabOTHI B 1a0OPAaTOPUU OPraHUYECKON XUMUHN

be3zonacHble mpueMsl U MpaBuia paboThI B JIAOOPATOPUN OPraHUYECKOW XUMUH.

1.2 Meronbl paboThI B 1a00paTOPHH OPTraHUIECKON XUMHH

OO6me MeTopl paboThI B 1abopaTtopuun opranndeckoit xumun. Harpesanue. Oxnaxaenue. [lepeme-
HIMBaHUE.

1.3  JlaGoparopHas nocyzaa, 000pyaoBaHue U IPpUOOPHI

[Tocyna, Haubonee yacto nmpuMeHsiemas B jgaboparopuu. [Ipubopsl Uit onpeneneHus TeMiepaTypsl
riaBnenus. Becel. Tepmometp. Potopusiit ncmaputens. Pedpakromerp.
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Paszoen 2. «Memoowi uoenmugurayuu, O4UCmMKY U 8blO€NEHUL OPLAHUYECKUX COCOUHEHUL»

11  Xpomarorpadus

Wnentudukanist OpraHn4eckux BELIECTB MOCPEICTBOM pa3iMyHbIX BUIOB Xpomatorpapuu (TCX,
xpomarorpadust Ha Oymare, noHoooOMeHHas xpomarorpadus, BOXX). [Ilpumenenne TCX nist uaentuduka-
IIUM OPTaHUYECKUX COeIMHEHUN. AJCOPOCHTHI M 3III0EHTHI, ucnonb3yembie B TCX. Beibop amoenta. OOHa-
pyxenue BemectB. O0Hapyxenue BemectB. Koadpdunuent yaepkubanus. Kosddurnuent pacnpeneneHusl.
Pabora ¢ kanwsipamu.

1.2 Meroabl OYUCTKH KUIKUX BemiecTB. [leperonka

DKCTpakuus, 1Ji U3BJICUEHUS (BbIICICHNUS) OPTaHUYECKOTO BEIIeCTBA U3 BOJbI. DKCTPAKILIUA C TIOMO-
IIBIO JICTUTENFHON BOPOHKHU. BricymmBanue skcTpakToB ocymutenem. [leperonka. Buner neperonku (¢pax-
[IMOHHA, BaKyyMHasl, IIEperoHKa ¢ mapom, rnpu armochepHoM jaaBiieHun). BoicymuBanue xxuakocteil. Ocy-
mmteny. OnpeneneHue TeMneparypbl KUnenus: 1 koddduurenta npeiaomieHus. OpakunoHHas MeperoHka.
Pa6ota ¢ punbpTpoBansHOit OyMaroit. OTroHKa pacTBOPHUTEIIA.

1.3 Meroabl ouncTKH TBEpAbIX BeliecTB. [lepekpucrammzanus

MeTtopl OUYUCTKU TBEpPABIX BellecTB. Bo3ronka (cydonumanus). Temmneparypa BO3TOHKU U TeMIlepa-
Typa IUIaBJIeHUs, BO3roHsmoLerocs Bemectsa. [Ipubop ans Bozronku. Ilepeocaxxnenue. [lepekpucraminza-
s, Jrtansl nepekpuctammsanun. [logdop pacrBopurens. Haceimennsiii pactBop. ['opsiuee punbTpoBanue,
BakyyMHast ¢uibTpauus. OnpezneneHue TeMIepaTypbl IUIaBieHUs. Temmeparypa IUIaBJICHHMS CMELIaHHOM
POOBL.

Pa3zoen 3. «Cunmes opeanuueckux coeouneHui»

3.1  Cunresbl

Lenu u 3aa4m SKCIIEPUMEHTa B OpraHUYECKOM cHHTe3e. TeopeTrnueckue 0CHOBHI mporecca. Beidop
ycnoBuil peakuuu. Pacuer cunte3a. OOuue npaBuia MoAroTOBKY U NMPOBeieHUs cuHTe3a. TexHuka 6e3orac-
Hoctu. [Ipubop nns nposenenust cunresa. [Iposenenue onbita. KoHTposs 3a Xxon10M peakuuu. Beinenenue,
OUHMCTKA U aHanu3 IpoAykTa. CHHTE3BI BEUIECTB PA3IMYHBIX KJIACCOB OpraHu4eckux coenunenuit. [Iposene-
HUE SKCIEPUMEHTAIbHBIX METOJIOB UCCIIEA0BAHUS PEAKIUI.

[IpoBenenue peakiuii, MPOTEKAIOIIUX 10 MEXaHU3MaM:

- HyKJ1€0()UIIbHOTO 3aMEIIEHUs] — CHHTE3 raJIOr€HaIKaHOB;

- HyKJIEO(UIILHOT'O IPUCOEAMHEHUS — CUHTE3 CI0KHBIX 3(UPOB KapOOHOBBIX KUCIOT, aMUJI0B KapOo-
HOBBIX KHCIJIOT, a30TCO/IEPKALNX albJAETHI0B U KETOHOB;

- ANEKTPO(UIBHOTO 3aMELICHHUs B apOMaTHYECKOM pPsily — peakLud HUTPOBaHMs, OpOMUPOBAHUS,
CyIb(UpPOBAHNUS;

- peakuMii AMa30THPOBAHUS U a30COUYETAHUS;

- peakIuii OKuciIeHus (CHHTE3 aleToHa, 1,4-0eH30XnHOHA, OCH30MHOM KUCIIOTHI) U BOCCTAHOBJICHUSI.

4 O0beM yueOHOM TMCUMILTHHBI.

O0beM TUCUMITUHBI
Buj yueOHoi1 padoThI Axan. | Actp.
3E
4. 4.

O01mas TpyA0eMKOCTb 11 CHUTNITHHBI 5 180 135
KonrakTHasi pa6oTa — ayJuTOpPHBIE 3aHATHSL: 0,89 32 24
Jlexunn - - -
[TpakTueckue 3anstus (I113) - - -
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 4,11 148 111
KonrtakTHas camocTosiTenpHas pabota
(AmmK uz VII ons 3au / 3a4 ¢ oy.) 411 0.2 0,15
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CaMOCTOSITEeIbHOE U3YICHUE PA3/ICIIOB TUCIUILTHHBI (Wi Opyeue 1478 | 11085
BUOBL CAMOCOSIMENbHOU pabombi) ' '
Bua uToroBoro KOHTpoJIA: 3auér

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«HcTpyMeHTANIbHbIE MEeTObI (PU3UKO-XUMHYECKOT0 AHAIN3Aa B TEXHOJIOTMH YJIEKTPOXUMHYECKUX
NPOU3BOACTB»

1 Heap AucOMIVIMHBI — MpHOOpeTeHHnE OOYYaIOIIMMUCA 3HAHUM M KOMIETEHLUH 1O OCHOBHBIM
rpynmnaM HHCTPYMEHTANbHBIX ((DU3MKO-XUMUYECKHMX W (DU3MUYECKUX) METOJIOB XHMHUYECKOTO aHalln3a
(MMXA), mHanbosee mupoKo TPUMEHIEMBIX B IPOMBIIIJICHHOCTH M HCCIISIOBATEIBCKOM padoTe.

2 B pe3yabTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:
Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU U HHAUKATOPAMH UX TOCTH)KECHUS:
VK-1.3, OIIK-2.1; OIIK-2.2; OIIK-2.3.

3name:
— TeOpeTUUYeCKre OCHOBBI MeTO10B UM XA
- Ipo1ecchl POPMUPOBAHUS aHATUTHISCKOTO CUTHAJIA B pa3inyHbix UMXA;
— pacCMOTpPEHHE MPUHIIMIIOB U3MEPEHUH B CTAaHAAPTHBIX MPUOOpaX;
— ocHOBBI MeTpoJiorud UM XA B cootBeTcTBUM ¢ pekoMeHaamusimu MIOITAK;
Ymemn:
e TPHUMEHATH MNPUOOPETEHHBIC TNPAKTUYECKHE HABBIKM B MPOPECCHOHAIBHOW JEATECIBHOCTH IS
pelieHus KOHKPETHBIX aHAIUTUYECKUX 3a/1a4;
e TMPOBOJIUTH OOOCHOBAHHBIA BBHIOOP METO/A aHAlM3a C YYETOM Ielei U OCOOEHHOCTEH aHHOM
MPAKTUYECKOM 3aa4H;
e TIPOBOJUTH PacueThl HA OCHOBE MPOBEACHHBIX HCCIICI0OBAHMIA;
e TIPOBOJUTH METPOJOTUUYECKYIO OLIEHKY PE3YIbTATOB KOJIMYECTBEHHOTO XUMHUUECKOTO aHaIn3a
Bnaoemw:
e OCHOBAaMH METPOJIOTUYECKON OIICHKU PE3YJIHTATOB KOJIMYECTBEHHOT'O XUMHUYECKOTO aHAIN3a;
e IpUEMaMHU UHTEPHPETALMH PE3yIbTAaTOB aHAIN3a HA OCHOBE KBATMMETPUUECKUX OLICHOK;
e METOJOJOTHEH WHCTPYMEHTAIBHBIX U  (DU3UKO-XUMHUYECKUX METOJIOB  aHalIHW3a, IIHPOKO
HCIIOBb3YEMBIX B COBPEMEHHON aHATUTHUYECKOMN MPaKTHUKE

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pa3zoen 1. CriekTpanbHbIe METO/IbI aHATIH3A

Oobmas xapaktepuctuka ®XMA. OCHOBHbIE MCTOYHUKU IMOTPEIIHOCTE pe3ynbTaToOB aHalu3a U
cnocoObl ux ouleHkH. OneHka npezena oOHapyKeHHs ¢ Ucroab30BaHueM Gopmyinbl Kaiizepa u ctannapTHOTO
OTKJIOHEHUS] MUHMMAJIBHOTO neTektupyemoro curnana no MIOITAK. JIuneinslii auana3oH onpenenseMbixX
KoHUeHTpauui. CrannapTHble o0pa3sl cocTaBa. OCHOBHBIE aHAIMTUKOMETPOJIOTUUECKUE XAPAKTEPUCTUKU
METOIOB U pe3yJabTaTOB aHalM3a, CHOCOObl MX OLEHKH: Tnpenen oOHapyxeHUs, Ko3dduuumeHt
YYBCTBUTEJIBHOCTH, IPAHUIIbI JMANIa30HOB ONpPEAETISEMBIX COJNEPKAHUN, CEIEKTUBHOCTb, MPEIIM3UOHHOCTD,
PaBUIBHOCTb, IKCIPECCHOCTh. MeToabl mpo60ooTOOpa, pa3iesieH!s] U KOHIIEHTPUPOBAHUS BEILECTB.

Metononoruas @DXMA. Ilpuembl KOJWYECTBEHHBIX H3MEpPEHUl (METOJ TrpaayHpOBOYHOI
3aBHCHUMOCTH,. BHEIIIHETO U BHYTPEHHETO CTaHAapTa, METO] 100aBOK). AHATUTUYECKHUE U METPOJIOTMYECKHE
XapaKTepUCTUKU PA3JIMYHBIX HMHCTPYMEHTAJIbHBIX MeTo/0B. [loHsATHE 00 arTecTOBaHHONM METOAMKE.
[Tpob6nemsl BIOOpa MeToa aHanm3a. O0o0mennsie cenenust o 'OCT P ICO 5725 (2002).

OO0mas xapakTepruCTUKa CIIEKTPaIbHBIX METOJ0B aHanu3a. Kinaccudukaius crekTpalbHbIX METOO0B
aHanmu3a. [lomydyeHne XUMHKO-aHATUTHUYECKOW HMH(OpMAIMM TpU B3aUMOJAEHCTBHH 3JIEKTPOMArHUTHOTO
U3ITy4eHHUs] C BEIIECTBOM. ATOMHAasi M MOJIEKYJSIpHAs CHEKTPOCKomusi. AOGCOPOLMOHHBIE U AMUCCHOHHBIE
METO/Ibl aHAJIN3A.

ATOMHO-3MHMCCHUOHHBIA CHEKTPaJIbHBIM aHanu3. TeopeTudyeckne OCHOBBI AaTOMHO-3MHCCHOHHOTO
CHEKTPAJIbHOTO  aHainu3a. VcTouHMKM  BO30yXJeHus CcHekTpoB. KauecTBeHHass XapaKTepUCTHKa
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AQHAJIMTHUYECKOrO CUTHaNa. IHTEHCUBHOCTh CIEKTPAIbHBIX JIMHUM Kak Mepa COJEep KaHus JIEMEHTa B Npooe.
@DaKTOpbI, BIUAIOUIMNE HA WHTEHCUBHOCTH CHEKTPAIBHBIX JHUHUH. CrHeKkTpajibHble MPUOOPH U CHOCOOBI
pErucCTpal CIEKTpa. paclIM(ppoOBKa AMHCCHOHHBIX CIEKTPOB M HJIECHTH(UKALUSA IEMEHTOB IO HX
creKkTpaMm. ATOMHO-3MHUCCUOHHBIN aHAIU3 C MHAYKTUBHO CBSI3aHHOM mia3Moil. KonuuecTBeHHBINH aHamu3.
ATOMHO-3MHCCHOHHAs1 (OTOMETPUs IUIAMEHU. ['a30Bble MIaMeHa KaK BHUJbl HU3KOTEMIIEPATYPHOH IJIa3MBl.
brok-cxema mnameHHoro goromerpa. Bo3aMOKHOCTH METOIa U €r0 OrpaHUYCHHs. AHHOHHBIA M KaTHOHHBIH
s dextrr. ObIaCcTH TPUMEHEHUS.

AToMHO-abcopOnMoHHast cnekTpomerpus. OOmas xapakTepUCTHKAa METOJa M aHAIUTHYECKOTO
curHaia. [lorjomieHne >I€KTPOMArHUTHOTO M3JIydeHHMsl CBOOOJHBIMU aTomMaMmu. biok-cxema mnpubopa.
HcTouHnku MOHOXpoMaTHueckoro usinydeHus. CrocoOsl aroMu3anuu npoObl. CpaBHEHHE aHAIUTHYECKUX
XapaKTEPUCTHK METOJIOB AaTOMHOM aOCOPOIIMH U aTOMHOM SMHUCCHH.

AHanuTHueckas  MOJIEKYJSpHAas  CHEKTpOCKonus. MeToasl  ONTHMYECKOHW  MOJIEKYJISIPHOM
CHEKTPOCKONUU. XapaKTEPUCTUKA aHAIIUTUYECKOro CUTrHaja. [loriomeHue a1eKTpoMarHuTHOrO U3J1y4eHus
MOJIEKYyJIaMH. DJIEKTPOHHbIE IEPEXO0/bl U CIEKTPhI MOTJIOLIeHNsT MosieKyl. 3akoH byrepa-JlamGepra-bepa.
Monsipublii ko3 ¢unuent nornomenus. CrnekrpodoToMeTpudyeckuid U (QOTOMETPUYECKHN aHAIU3.
OntuMu3anus yCJIOBUM aHATMTHYECKHX ompeneiaeHuid. OTkiIoHeHUs oT 3akoHa byrepa-JlamGepra-bepa.
AnmapaTypa A CHeKTpo- M (HOTOMETpHYecKuX H3MepeHuil. TOYHOCTh pe3yabTaToB (DOTOMETPUUECKUX
onpenenenuil. ludpdepenunansuas poromerpus. MeTonbl crieKTpohOTOMETPUUECKOTO TUTPOBAHUS.

Onyopumerpuueckuii  aHanui. [lpupoga  aHamuThueckoro  curHaiga  QUIyOpecHeHIIMH U
dochopecuenuu. KBaHTOBBIII M 3HepreTHueckuil BbIXonbl. DaKTOphI, BIMAIONIME HAa HMHTEHCHBHOCTbH
¢aryopecuennmu. TemnepaTypHoe 1 KOHIICHTPAIMOHHOE TyIIeHHE (IIyOpeCIeHIINH. 3epKaabHass CAMMETPHS
CIIEKTPOB MOIJIOIIEHUS U Uciyckanus (mpasuio JlesmmHa). 3akoH BaBunosa. Cxema (hiayopumMeTpuuecKux
u3MepeHuil. BpiOOp MepBHYHOrO M BTOPUYHOTO CBETOGWIBTPOB. [ pagyupoBOYHAast 3aBUCUMOCTh H
KOJIMYECTBEHHBIN aHAJIN3.

TypounumeTrpudeckuii U HeQeIIOMETPUISCKUI METONbl aHaM3a. PaccestHue cBeTa IUCTICPCHBIMH
cucteMaMu. CBsA3b ONTHYECKOM IUIOTHOCTU JUCIIEPCHOM CHCTEMBI C KOHLIEHTPALMEH OIpPEnesieMoro
BemecTBa. Koadduuuent MmytHocTr cucteMbl. TeopeTHueckue OCHOBBI TypOUIMMETPUH U HEe(ETOMETPHH.
VYpaBuenue Poanes. CpaBHuTenpHass XapaKTEpUCTHKA AHAIUTHUECKUX CHUTHAJIOB B TypOMAMMETPUH U
Hedenomerpun. TpeOoBaHus, MTPEABABISIEMbIE K UCTIOIb3yEMBbIM aHATTUTHYECKUM PEAKIIHSM.

Paszoen 2. DnekTpoxuMHYecKre METObI aHAIU3a

OO6mast  xapakTEepUCTHKA DJJIEKTPOXUMHUYECKUX METOJOB aHaliM3a W MX KIaccU(UKaIus.
Knaccugukarus 351ekTpooB B 3JIEKTPOXUMUYECKHUX MeTo/1ax aHanu3a. [loiaspusyeMble 1 HeMosIspu3yeMble
aneKkTpoabl. Mcnonab3yemble XUMUUECKUE U AIEKTPOXUMUYECKUE PEAKINH, TPeOOBaHUs, IPEAbIBIsIEMbIE K
3TUM peakuusm. Bozamoxuoctn O XMA.

Kongykromerpus u KOHAyKTOMETpuuyeckoe TUTpoBaHue. OOmias XapakTepucTHKa METOoJa.
AHaJIUTHYECKUN CUTHA] B KOHIYKTOMETPHUM. Y A€IbHAs M DKBUBAJICHTHAsS JIEKTPOIIPOBOJHOCTH PACTBOPOB
anekTponutoB. [loaBmwxkHOCTH MOHOB. [IpsiMas KOHIYKTOMETpUST M KOHIYKTOMETPUYECKOE THUTPOBAHUE.
Kpussie tTurpoBanust. @aktopsl, BIUAIONIME HA BUA KPUBBIX TUTpOBaHus. [ [puHIIMIINanbHAsI cXeMa yCTaHOBKH
JUISL KOHAYKTOMETPUYECKUX H3MEpPEHUH, HCIOoJIb3yeMble 3eKTponabl. Bo3moxHoctu meroma. IIpumepsl
onpezaeneHuil. BeicokoyacToTHOE TUTpOBaHKE. Bo3zMokHOCTH MeTOAA.

[ToTeHunomMeTpys U NOTEHIMOMETPUUYECKOE TUTPOBaHME. VIHIMKATOPHBIE AJIEKTPOABI U 3JIEKTPOIbI
cpaBHeHHs. IloTeHnman onekTpoga Kak aHanuTudeckuil curHail. Monomerpus. JloHHaHOBCKMIT u
b dy3noHHbIN noTeHManbl. Kiiaccupukanns nOHOCENEKTUBHBIX 3JIEKTPOJ0B. YpaBHeHHe Hukoiabckoro-
OlizeHMaHa. MeTopl KOIMUYECTBEHHBIX ONIPENEICHUIN U yCIIOBUS UX IpuMeHeHus. [Ipsimas noteHnuomeTpus
(pH-metpusi, wuonomerpus). Bo3moxknoctn wmeroga. Meronbl TuTpoBaHHMs. (OOpaboTka KpUBBIX
MNOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

Bonbsramnepomerpuueckue Meronbl aHanu3za. Kitaccuueckas mnonsiporpadus. Ilomsipo-rpammebl.
WnTepnperanust nosssporpamMm. OCTaTOUHBIA W KOHAEGHCATOPHBIM TOKH. YpaBHEHHE Moisiporpadudeckoit
BonHbl  ['eiipoBckoro-MnpkoBuya. IloTeHIManm MOMYBOJHBI KaK  KayeCTBEHHAs  XapaKTEPUCTUKA
aHAJIUTHUYECKOTO CUTHaNA. BeiOop 1 Ha3HaueHue nomnsiporpaduueckoro ona. [Ipenensuslii qudy3noHHbIH
TOK KaK KOJIMYECTBEHHAs XapaKTEepPUCTHKAa aHAIMTUYECKOTO CUTHaja. AMIEpPOMETPUYECKOE THUTPOBAHHE.
OOmast xapakTepucTHKa METOAAa M aHAJIUTHYECKOro curHana. BbpiOop ycioBuil aMmepoMeTpHuuecKux
n3MepeHnil. [IpuHiunuaneHas cxema amnepoMmerpudeckoro Tutpoanus. Kpusele tutpoBanus. I[Ipumepsl
IIPAKTUYECKOI0 UCIIOIb30BAaHUS METOAA.
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KynonoMerpuueckuii METOI aHAIN3A

Knaccudukanus meronoB KyloHOMETprH. KOMTH4eCTBO 3JeKTpUYecTBa KaK aHATUTUYECKUN CUTHAJ.
[IpsiMass KyJIOHOMETpUsST M KyJOHOMETPUUYECKOE THUTpOBaHME. Pacuer KoiMuyecTBa HIIEKTPUYECTBA,
3aTpaueHHOI0 Ha JJIEKTPOXMMMUYECKYI0 peakuuioo. KynoHomerpuueckoe TutTpoBaHue. Bbwibop TOKa
anekTposin3a. [IpuHuunuanpHas cxema yCTaHOBKH ISl KyJIOHOMETPUUYECKOro TUTpoBaHus. lIpakTtuueckoe
IPUMEHEHHE METOAA. OJEeKTporpaBuMeTpuyeckuii aHanu3. OOmas XapakTepucTHKa MeToja U
AQHAJIMTUYECKOTO CUTHAJIA.

Pa3zoen 3. Xpomarorpaduueckue METOIbI

Obmas XapaKTepUCTHUKa  XpoMaTorpaduueckux METO/IOB. Teopernueckue OCHOBBI
xpomaTtorpauueckux MeroaoB. XpomaTtorpamma. Ilapamerpsl ynepkuBanus. KauecTBeHHas
KOJINYECTBEHHAs XAPAKTEPUCTUKH AHAJUTUYECKOTO CHTHalla B KOJOHOYHOM xpomarorpaduu. Puzuko-
XUMHYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Kiaccudukamnus meronoB xpomarorpaduu Imo
arperaTHoMy COCTOSIHHIO (pa3, o0 MeXaHW3MYy pasJelieHus U crnoco0y odopmieHus mpouecca. CreneHb
paszieneHuss U Kputepuid cesneKTuBHOCTU. Kputepuil pazaenenus. OnTuMH3anys MPOLIECCOB PA3ACICHUS
cmeceii BemectB. Koadpduuuent pacnpenenenus. OcHoBHOE ypaBHeHHe Xxpomatorpaduu. CBsizb (HOpMBI
BBIXOJIHOM KPUBOM C M30TEPMOM pacrpeaeseHus] B KOJIOHOYHOM Xpomarorpaduu. BeicoTa, SKBUBaNeHTHas
TeopeTuieckoi Tapenke. Knnerndeckas treopus xpomarorpaduu. YpaBaenue Ban-J/leemrepa.

l'azoxkuakoctHas xpomarorpadus. OOmias xapakrtepuctuka Merona. [IpuHIHMNHManbHaAs cxema
ra3oBoro xpomarorpacga. YCTpoHCTBO U Ha3HAUYEHHUE y37I0B XpoMaTorpada. TpeboBanus, mpeabsBisieMble K
HEMOJIBIKHOW ¥ TOJABMXKHOW a3zam. JlerekTopsl. MeTonsl HAEHTU(UKAIMM BEIIECTB B Ta30BOU
xpomarorpaduu. MneHTndukanus KOMIIOHEHTOB pa3[eliieMbIX CMECEH C MOMOIIBIO JIorapu()hMUIECKUX
UHJCKCOB ynepkuBaHusa. CrocoObl KOJTMYECTBEHHOTo aHanu3a. [IpuMepsl MpakTUYEeCKOro MCIOIb30BaHUs
ra3zoBoil xpomaTorpapuu.

XKunkocrnas xpomarorpadusa. Krmaccuduxanuss MeTomoB  KMIKOCTHOW — Xpomarorpadumu.
OcoGennoctu BOXX. [IpuHnunuaneHas cxema kMJIKOCTHOro xpomarorpada. Tuns! nerekropoB B BOXKX.
Kunkocrnoaacopbunonnas BOXX. HopmansHo-(a3oBeiii 1 oOpareHo-(ha30Bblii BapuaHThl: COPOEHTHI,
JIIIOCHTHI, pas3jeisieMble BemecTBa. YpaBHeHue Hokca. Metoasl wuaeHTHQUKAIUK — BEHIECTB |
KoJumyecTBeHHOTo aHanu3a B BOXKX. [Tpumepsl npaktuueckoro ucnonb3zoBanus BOXKX. Pacnipenenurenbuas
OymaxHast xpomarorpagusa. KauecTBeHHass U KOJIMYECTBEHHAs! XapaKTEPUCTUKU aHAIUTUYECKOTO CUTHAJIA.
Ob6nacte mpumenenus. ['enp-xpomarorpadus. IloaBmknas u HemoaBmkHas ¢aspl. OOliee ypaBHEHHE,
OMMCHIBAIOLIEE Mpolecc reinb-xpomartorpadpuu. Bo3moxxkHoctn  remb-xpomarorpaguu. I[Ipumepsr
NPaKTUYECKOI0 UCIOb30BaHus. IoHoOOMeHHast u noHHast Xxpomarorpadus. TpeGoBaHus, peAbsSBIsSEMbIE K
peakuusM HoHHOro oomeHa. OcoOeHHOCTH MOHOOOMEHHOH Xpomarorpaduu. Koncranrta moHHOro oOMeHa.
N3orepmbl noHHOro oOmeHa. Kartumonutsl U aHuOHUTHL. Koadduuument cenekruBHocTu. MoHHas
xpomatorpadus. bnok-cxema noHHOro xpomarorpada. Pazgensroniue M KOMIIEHCAI[MOHHBIE KOJIOHKH.
AHanuTHYECKHE BO3MOKHOCTH METO/1A.

ABTOMAaTHYECKMA W aBTOMATU3UPOBAaHHbIM aHaiu3. Jlpyrue Meroapl aHanuza. JlUCKpeTHbIe
aBTOMaTHyeckue aHanusaropbl. IlpuHuun neiictBus. HempepbIBHBIM NPOTOYHBIM aHAIW3 U IPOTOYHO-
WHXXEKIIMOHHBIN aHanu3. [loHstue o0 aHamuTHyeckod Mmacc-crekrpomerpuu. CylmHOCTh MeToAa. AHaIN3
OpPraHMYECKUX BEIIECTB. JJIEMEHTHBIN aHAIU3.

4 O0bem yueOHOH TUCHHMILINHBI

Bi yue6Hoii padoThI O0beM TMCHUIIIMHBI
3E | Akaa. 4. | AcTp.4.

OO0masi Tpy10eMKOCTb 1M CHUILIHHbBI 3 108 81
KoHTakTHasi paboTa — ayINTOPHBIE 3aHATHSI: 1,34 48,4 36,3
Jlexnun 0,45 16 12
[IpakTuueckue 3anstus (I113) - - -
JlaGoparopusie pabotsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,66 59,6 447
KonTakTHas camocrosiTesbHas paboTa 1,66
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CamocTosiTeTbHOC H3YUYCHHUE Pa3/IeTIOB TUCIIUTLUIMHBI \ 59,6 \ 447
Buja HTOrOBOro KOHTpOJIA: 3ader c oneHkoM

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«MarepuaJioBeeHNe U 3AIIIUTA OT KOPPO3UM)

1. Heab AUCHUNJIMHBI — TPUOOpPETEHNE CTYICHTAMH 3HAHHUM, TTO3BOJIIOIINX OIEHUBATh IOBEIACHUE
MaTE€pUaJOB B YCIOBUAX OKCIUTyaTalldd, JJIsi CaMOCTOSITEIBHOTO PEIICHUS BOIMPOCOB, CBA3AHHBIX C
BBIOOPOM MaTepuagoB 000PYIOBAHUS FICKTPOXUMUYECKHUX ITPOU3BOICTB.

2. B pe3yabTaTe M3y4eHUs TUCUUILINHBI 00yYAIOIINIACH 10/I2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIMAMHA U UHIMKATOPAMH MX JOCTH)KCHHS:

VYK-2.2; YK-2.4; VK-2.10; I1K-2.1; I1K-2.2; TIK-2.3.

3uame:

- Kiaccu(UKAIMI0, CTPYKTYpPY, COCTaB W CBOWCTBA MAaTEPHUAJIOB W TOKPBITHUH, HCIHOJIb3YEeMbIX, B
YaCTHOCTH, B TEXHOJIOTHSX IEKTPOXUMHUUYCCKHUX POU3BOJICTB;

- METOJIbI TOJYYEHUS METAIUTMYECKUX, HEMETAIUTMYECKUX U KOMIIO3UIIMOHHBIX TOKPBITHI;

- METOJIbl (PU3UKO-XMMHUYECKOTO BO3JICHCTBHUS Ha MaTepHall C 1EIbIO MOBBIIICHUS €r0 KOPPO3HOHHOM
CTOMKOCTH;

- MapKHpOBKY MAaTE€pHAJIOB, HCIOJIb3yeMbIX, B YACTHOCTH, B TEXHOJOTHSAX OJIICKTPOXHUMHUYCCKHX
NPOM3BOJICTB, IO POCCHUIICKUM CTaHapTam;

- OCHOBHBIE KOHCTPYKIIMOHHBIE M (DYHKIIMOHAJIbHBIE MaTepuaibl, MPUMEHSIEMbIE B XUMHUYECKOU
TEXHOJIOTHH U XUMUYECKOM aIapaToOCTPOCHUH;

Ymems:

- palMoHAJIbHO MOM00paTh KOHCTPYKIIMOHHBIA MaTepuan JUisl 3JIEKTPOXUMHUUYECKOro Ipoliecca ¢
Y4€TOM METOJIOB 3aIIUTHI OT BO3MOXKHOTO BO3ACWCTBUS TEXHOJOTUYECKOW CpeIbl, pecypcocOepexeHus: u
3alIUThI OKPYKAKOIIEN CPEBI.

Bnaoemw:

- METOJaMH OMpPEJEICHUSI CBOWCTB MAaTEPHAIIOB M TOKPBITUM, HCIOIB3yeMbIX, B YaCTHOCTH, B
TCXHOJOT'UAX SHCKTpOXI/IMI/ILIeCKI/IX HpOPI?:BOIICTB;

- TAaHHBIMU IS IPUHSITHA KOHKPETHBIX TEXHUYECKHUX PEUICHHUH MPH pa3paboTKe AIeKTPOXUMUIECKIX
TEXHOJIOTHI.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pa3nen 1. BBenenne. ®du3nko-xuMu4ecKue 0CHOBbI MaTepHaIOBeleHUsA

MarepuanoBeneHue Kak Hayka: I[eNd, 3aJauyd M 3HaueHue AucuuIuimHbl. OOmime TpeboBaHus,
MpEeAbSBIISIEMBbIE K MaTEpHaAaM B 3aBUCUMOCTH OT YCIIOBUM IKCIUTyaTai. Pa3Butrue Hayku 0 Martepuasax.
Ponb pycckux yueHBIX B pa3BUTHH Haykd. JlocTikeHUs B 00JIacTH CO3JJaHUS HOBBIX MaTEpUAaJIOB, TEXHUKO-
SKOHOMHUYECKast S(PPEKTUBHOCTh HMX TMPUMEHEHMs. 3HAYEeHUE MaATEPHAIOB B Pa3BUTUU XUMHUKO-
TEXHOJIOTHYECKHX MPOIIECCOB U 00ECTIEUCHNUN UX 0€30MacCHOCTH.

OCHOBHBIE MOHATHS O CTPOCHUH, CTPYKTYpPE U CBOMCTBAX MaTepuaioB. MeToIbl H3y4EeHUsI CTPYKTYPhI
Y CBOMCTB MaTrepHuaoB.

Crpoenue matepruasioB. OCHOBHBIE THITBI KPUCTANTUMYECKUX pemieTok. Kiaccudukanus kpuctaiioB
MO TUTIAM CBSI3U. AHU30TPOMHS CBOMCTB KpUCTAIUIOB. CTpoeHue peanbHbIX KpUCTAIIOB. [{edeKThl pealbHbIX
KPHUCTAJUIOB M HMX BIMSIHUE Ha CBOWCTBA METAaUIOB M cIuiaBoB. (CBoMcTBa aucnokanui. Jumarpamma
«IJIOTHOCTh  1€(DeKTOB-IPOYHOCThY». KpucTtamnmzamuss MeTauioB W criaBoB.  CaMoNpou3BOJIbHAS
Kpuctaumm3anus. HecamonpousBodibHas KpUCTALIU3aUs. AMOpQHBIE MaTepuaibl. AJUIOTPONUYECKHE
MpEBpAaIlCHHs] METAILIOB.

CaoiictBa MatepuanoB. [lokasarenu cBoiictB. Kilaccudpukaums cBoiictB. MexaHnueckue,
dusznyecKkue, XUMUYECKUE, JKCILTyaTal[MOHHBIE M TEXHOJOTHYeCKHe CBOMCTBa marepuanoB. [lokazatenu
MEXaHWYECKUX CBOWCTB, OMpPEACNIIeMbIe NMPU CTATUYECKUX HCITBITAHUAX HA PacCTSHKEHUE U M3rub. MeToss
ompeneseHuss TBEpAOCTH MarepuanoB. [lokazarenn MeXaHMYECKUX CBOMCTB, ONpeAesieMble MpH
JUHAMHYCSCKUX U IUKJIMYECKUX UCILITAHHIX.
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OCHOBBI TEOpPHUH CIUIABOB. J{MarpaMmbl COCTOSIHUS CIIJIaBOB. TepMUHBI U onipeaeseHus. JnarpaMmbl —
«cocTaB-CcBOWCTBO». Pa30BbIil COCTaB CIUIABOB. 3aBUCUMOCTb MEXKIY CBOWCTBAMHU CIUIABOB M THUIIOM
nuarpaMmbl coctosiaus. [Ipasuino H.C. Kypnakoga.

Pa3neua 2. Merajsimyeckne MaTepHaJibl

XKene3o u cnnaBel Ha ero ocHoBe. Cranu u 4dyryHsl. JKese3oyriaepoaucTtsie ciuiaBbl. CTPYKTYpBI
CIJIAaBOB JKEJIe30-YIIepo . JluarpaMMbl COCTOSIHHS Kele30-IleMeHTUT. KOMIOHEHTHI, (Ba3bl U CTPYKTYpHbIE
COCTaBJIAOLIME CTalle U OEJIbIX YyTyHOB.

KOHCTpyKIIMOHHBIE ~METa/UIMYECKHEe MaTepuaybl. YIVIEPOAUCTBIE M JIETUPOBAHHBIE  CTAJIM.
Knaccugukanus craneif, omnpezaereHue MOHATHA KadecTBa cranu (TpeOoBaHMsA K KadecTBy). BuusHue
yriepojia U MOCTOSHHBIX (TEXHOJIOIMYECKHX) IIPUMEce Ha KauecTBO CTalM, METO/bI YJIy4dllIeHUs KauecTBa
cTaJi (MOBBILLIEHUE €€ KOHCTPYKLMOHHOW NMPOYHOCTH). BiusiHuE nerupyromumx 3JI€MEHTOB Ha CBOMCTBA
cramiu. KoHcTpykuuonnsle cranu. WHcTpymeHTanbHble crtanu. Kiaccupukanuss — yriiepoaMcThiX U
JIETUPOBAaHHBIX cTasiell. MapkupoBka craneid UyryHsl u TBepable ciuiaBbl. CBONCTBA U HA3HAYEHHUE YyT'yHA.
ITponiecc rpadpuruzaumu. YyryHsl cepble, Oeible, KOBKHE, BBICOKOIPOUYHBIE, HX CBOMCTBa, 00JIACTb
IPUMEHEHHUS, MapKUPOBKA.

Tepmuueckas oOpaborka. Teopuss M NpakTUKAa TEPMUYECKOM M XMMHUKO-TEPMHUUYECKON 00pabOTKH
METaJUIOB U CIUIaBOB. IIpupona, MEXaHU3M U YCJIOBHS NPOTEKAHMS CTPYKTYPHBIX INPEBpAIICHUN B CTaJH.
Buapl Tepmudeckoit 00padoTku ctanu: oTxkur [ u Il poma, moJHBIA M HEMOJIHBIM OTKHUT, HOpMaJIU3aIHs,
3aKajika, OTIYCK. 3aKaJMBaeMOCTh M IPOKAIMBAEMOCTh CTajei. BnusHue Tepmudeckoil oOpaboTkM Ha
MeXaHU4ecKue CBOMCTBa cTayiu. Pu3ndyeckue OCHOBBI XMMHUKO-TEpMUYECKOH o0paboTku. duddy3nonnoe
HACHIIIIEHNE TIOBEPXHOCTH CTalM HeMeTalmiaMu. BHIBI M CrOCOOBI IeMeHTauu. A30THPOBAaHHE CTallH.
Huddysnonnas Meramnuzanus. loHHas XMMHKO-TepMHUUecKas 00paboTka.

L[BeTHBIE MeTAJUIBI M CIUIaBBI HAa MX ocHoBe. OOmmIas XapaKTEepUCTHKA U KIacCU(UKAIUS METHBIX
cruiaBoB. JlaTyHu, OpoH3bl, MEJHO-HUKeNIEBble crulaBbl. OOIIas XapaKTepUCTUKA aIFOMUHHUEBBIX CILIABOB.
Jlepopmupyemble aqlOMUHUEBbIE CILIaBbl, JUTEHHbIE allOMMHMEBBIE CIUIaBbl. OOmIas XapaKTepHCTHKa
MarHueBbIX CIUIaBOB. JledopMupyeMble MarHueBble CriiaBbl. JIuTeliHble MarHueBbIe CIUIaBbl. TUTaH U CIUIABBI
Ha OCHOBE TUTaHA. BIuWsHHE JETHPYIOIIMX 3JEMEHTOB HAa CTPYKTYpY M CBOMCTBAa TUTAHOBBIX CILIABOB.
bepunuii u criiaBel Ha ero ocHoBe. TyroriaBkue METaUIbI M CILIABbl HA UX OCHOBE.

[TopomikoBble METAITMYECKUE MaTepraibl. MaTtepraibl ¢ 0COOBIMU JIEKTPUIECKUMHU CBOHCTBAMHU.

Pa3neu 3. OcHOBBI KOpPPO3uM MeTA/UIOB. IIpMHIMIIBI 1 METOABI 3AIUTHI OT KOPPO3HH.

OcHoBHbIE TPUYUHBI KOoppo3un MeTtamioB. [lokazaTenu kopposuu. Knaccudukaius KOppo3nOHHbBIX
npoueccoB. XUMHUecKass Kopposus. ['azoBas kopposus. Kopposzus B KHMIKOCTAX — HEDIEKTPOIMUTAX.
OnexTpoxumuueckas Kopposus. Knneruka snekrpoxuMudeckoil kopposuu. Kopposusi MeTamioB B yCIOBHIX
TEXHOJIOTMYECKUX Cpell XUMUYECKUX IIPOU3BOJICTB.

[IpyHOMBL ¥ MeTOABl 3alIUTBI  OT KOpPpOo3uH. KOpPpPO3MOHHOCTOMKHE METAUIMYECKUE H
HEMETAJUIMYECKUE Marepuaibl. MeTonpl 3aliMThl MAllMH W allaparoB XUMHYECKUX IPOU3BOACTB OT
KOppo3uu. IHrMOUTOPBI KOPPO3UH. DIEKTPOXUMHUUECKAsS 3aIlIUTa. 3AIIUTHbBIE TIOKPBITHS.

Pa3nea 4. Hemeranuyeckue MaTepuaibl

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coeluHeHud. CTpoeHHue M CBOMCTBA IOJUMEPOB.
TepMopeakTuBHBIE M TEpMOIUIACTUYHbIE MNonuMepbl. CTpoeHue U cBoicTBa IutactMacc. (OCHOBHbBIE
Pa3HOBUAHOCTH ITPOMBILIUIEHHBIX IIOJMMEPOB U IU1acTMacc. ['a30HanoIHEHHbBIE T1aCTMACCHI.

OCOOEHHOCTH CTpPOEHUs, CBOMCTBAa pE3WHOBBIX MaTepuasioB. Pe3nHbl 0O0IIero Ha3zHaveHUs,
CHelHallbHbIe PEe3UHbI U 00JaCTU UX IPUMEHEHHUSL.

Jlaxoxpacounsie marepuaisl (JIKM). OcHoBuele Buabl JIKM. Kpacku, naku, TpyHTOBKA, IINATIEBKA.

Kepamnueckue marepuanbl. KOHCTpyKIIMOHHAs, MHCTPYMEHTAlIbHas W TEXHUYECKass KepaMHUKa.
Heopranuueckoe crekno. Kiaccudukanus cTekoa 1Mo Ha3HAYeHHUIO W 00JacTH npuMeHeHus. CHTaiibl.
I'padur. AcOect. CBoiicTBa B 00IaCTH PUMEHEHHSI.

JpeBecHbIe KOHCTPYKIIMOHHBIE MAaTEPUAIIBI.

AHTU(GPUKIMOHHBIE METAJUINYECKUE U HEMETANINYECKUE MaTepHAaIbI.

Komnozunmonnsle marepuansl (KM). OOmas xapakTepUCTHKAa KOMIO3MLIMOHHBIX MAaTepHAJIOB.
HucnepcHo-ynpouennbie KM, cnoucteie KM, BosokHucteie KM. KommnosuimoHHble MaTepuaibl Ha
METAIIMYECKON U HeMmeTauindeckol ocHoBe. CAII (crieueHHbIE aTlOMUHUEBBIE IOPOLIKH). APMUPOBaHHbBIE
NOJIMMEpPHBIE MaTepuanbl. KepaMuueckne KOMITO3MIMOHHBIE MAaTepuaibl. YTJIEpOAHbIE KOMIO3UIIHOHHBIE
MaTepuabl.
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IToHATHS O HAHOTEXHOJIOTUSX, HAHOMAaTepUaax.

Pa3nea 5. JxoHOMHYecKH 000CHOBAHHBIH BHIOOP MaTepHaIoB.

BbIOOp KOHCTPYKIIMOHHBIX ~MAaTe€pHajoB JUIsl KOHKPETHOIO TEXHOJOTMYECKOro Ipolecca.
Bribop MatepuanoB anst 000pyI0BaHUS FNEKTPOXUMUYECKUX MPOU3BOJICTB. Kputepuu u anroputm BeiOopa

KOHCTPYKIIMOHHBIX MaTEPUAIIOB. DKOJIOTHYECKUE U IKOHOMHYECKHE aCIIEKThl MATEPUATIOBEICHUS U 3al[UTHI
MaTepualioB OT KOPPO3UH.

4. O0beM y4eOHOI TUCUHMIIIIHHbI

OO0BeM IUCIUTUIMHEL
Bupl yue6HOM paboTh
E || Akan. u. | Actp.H.
OO0masi Tpy10eMKOCTh JMCIUIIJIMHBI 10 Y4eOHOMY IIaHy | 3 108 81
KonTakTHas padora - ayANTOpPHBIE 3aHATHS: 0,9 32 24
Jlexumu (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 o7
KoHTtakTHas camocTosTenbHas pabora 0,2 0,15
2,1

CaMOoCTOsITEeIbHOE U3YUYCHHUE DPA3/ETIOB TUCIUIUIMHBI 75,8 56,85
Buj kouTpoas: 3auer

AHHOTanus padoyeil NpOrpaMMspl JUCHHUIJIMHBI
«IIpoekTHpOBaHHE MPOLECCOB U ANMMAPATOB XUMUYECKOH TEXHOJIOTHM

1 Heab AMCHUIIMHBI - CYILIECTBEHHO PacIMPUTh, CUCTEMAaTU3UPOBATh U UCIIOIb30BATh HA IIPAKTUKE
3HaHUH OCHOB THAPABINYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX MPOIECCOB XHMHYECKOH TEXHOJIOIHH,
HO3BOJISIIOIIMX BBIMTYCKHUKAM OCYILECTBIIATh HAyYHO- HMCCIEIOBATEIbCKYI0 U IPAKTHUECKYI0 PaboTy Ha
NPEINPUSATHSIX.

2 B pe3yabTare M3y4eHus JMCHHUIIIMHBI 00y4aIOIMIiCs J0JIKeH:

Obnadamys CIEeAYIOMMMI YHUBEPCATbHBIMUA KOMITIETSHIMSIMA U HHIUKATOPAMU MX JOCTHKCHHUS:

VYK-2.1, YK-2.2, YK-2.3, VK-2.5, VK-2.6, YK-2.7, YK-2.8, VK-2.10, YK-4.2, TIK-1.1, IIK-2.3.

3nams:

- METO/Ibl pacyeTa TeIulo- U MacCOOOMEHHBIX almaparos;

- OCHOBHBIE TIPUHIIMITBI OPTaHU3AINH TPOLIECCOB XMMUYECKON TEXHOJIOTHH;

- TUIIOBBIE MTPOLECCHl XUMUUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHE allapaThl U METObl MX PacyeTa;

- METOIbI COCTABIICHUS TEXHOJIOTUIECKUX CXEM C HAHECEHHEM BCEX allaparoB.

Ymemn:

- COCTaBJIATh MaTepHaJIbHBIC M TETUIOBBIE OANAHCHI JJISi CHCTEM Ta3-KUIKOCTh;

- pacCUMTHIBATh apaMeTPhl TEIIO- 1 MAaCCOOOMEHHOI0 000PYAOBaHUS U HACOCOB;

- MoIOMpaTh CTaHIAPTHOE 00OPYIOBAHUE, UCTIOIB3YEMOE B XHMUYECKOH MPOMBIIIUIEHHOCTH.

Braoemyo

- METOJIOJIOTHEN pacdyeTa OCHOBHBIX ITAPaMETPOB THAPOMEXaHHUECKUX, TETUIOBBIX H MAaCCOOOMEHHBIX
IIPOLIECCOB;

- OCHOBAaMH IMPaBMJIBHOTO TIOJI00pa TEIJI0 U MacCCOOOMEHHOT0 000pYyI0BaHMUS;

- METOJaMH COCTaBJICHUS] TEXHOJOTMYECKMX CXeM U TIpauueckoro H300paKeHHs OCHOBHOTO
000pyT0BaHUs.

3 Kparkoe conep:kanue JMCIHHIITHHbI

Bseoenue. ®U3NKO-XUMUYECKHE OCHOBBI U OCOOCHHOCTH YCIIOBUN MTPOBEEHUS MpoIiecca
paszieneHus )KUIKUX TOMOTeHHbIX cMecel pekTudukarueid. OnucaHue NpUHIUIHATIBHON CXeMbl
PEKTH(PHUKAIIMOHHON YCTaHOBKH HETIPEPBIBHOTO NeiicTBUs. CpaBHEHUE M 00JIACTH MPUMEHEHHS HACaI0YHBIX
U TapenbyaThIX KoJOoHH. [locTpoeHre paBHOBECHOM JIMHUH HAa OCHOBE TOJTYYE€HHBIX HHUBHIyaTbHbBIX
3aJaHUH.

Paszoen 1. Pacuém pexmughuxayuoHHol KOJIOHHbL
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1.1. Pacuém nacaoounoii pekmu@uxayuoHHoU KOJOHHbI HENPePblHO20 Oelicmaus (05 mpex
pazmepos Hacaokxu).

MarepuanbpHbiii  0anmaHc KoJOHHBL. Pacuér MuHHUManpbHOrO W pabdodero (aerMoBoro dmcia.
[MocTpoenne padounx auHMUHI. Pacuér ckopocTr mapoB u AuaMeTpa KOJOHHBI. Onpe/ieieHre BEICOThI HAacaIKH
o MOAU(GHUIMPOBAHHOMY YpaBHEHHMIO Maccooriepenay. OrnpeneneHue oOIIero 4Yucia U BBICOTHI €IUHUIL
nepeHoca. Pacué€r ruipaBiniecKkoro COnpoTUBICHUS HACAIKH.

1.2. Pacuém mapenvuamoti pekmughukayuoHHOU KOJIOHHbL HENPEPLIBHO20 OelCEUsL

[IpenBapuTenbHbI BBIOOP Tapelok. MaTepuanbHbId OallaHC KOJOHHBI. Pacdér MUHUMAIBHOTO H
pabouero ¢uiermoBoro uucia. Pacuer ckopoctu mapoB u AuaMmerpa KosuoHHbL. [locTpoenne pabouux JIMHUM.
Omnpenenenne BEICOTHI CBETIIOTO €05 )KUIKOCTH Ha Tapelike U apocoaep:kanus 6apooraxHoro cios. Pacuér
K02 pHLMEeHTOB Maccoonepeaayn, o0MIero Ynucia equHull nepeHoca, s¢pdexruBaoctu no Mapdpu. Pacuér
BBICOTHI KOJOHHBI Ha ocHOBe KIIJI mo Mbpopbpu c mnocrpoeHueM KHHETHYECKOW JmMHHMH. Pacuér
TUIPABIMYECKOIO CONPOTUBIICHUS KOJIOHHBI.

1.3. Cpasnenue 0annvix pacuema HAca004HoU u mapenrvuamou konouH. Conocmasnenue OAHHbIX,
HOJYUEHHBIX N0 NPOCPAMMAM KOMABLIOMEPHBIX U PYUHBIX pACUémos. Buibop KonoHHbI

Pazoen 2. Pacuém u 6vi60p menioooMmeHHUKO8

Pacuér u BEIOOp TEIII00OMEHHUKOB T10 O0IIEH cXeMe: -pacdeT TEIUIOBON HArpy3KH; - ONPEICIICHHE
TEIUIOBOTO PeXUMa U CpeIHEN ABMKYIIEH CUIIbI; - MPUONIMKEHHAs OlleHKa KO GUIIUEHTOB TEIUIOOTIauH,
K02 unreHTa TerIonepeaun, MoBEPXHOCTH Fop; - BEIOOP THIIA M HOPMATTU30BAaHHOTO BapHAHTA
KOHCTPYKIIUU; -Olpe/IeJICHHE MapaMeTPOB KOHCTPYKIMH (HAIIpUMEp, ISl KOKYXOTPYOHOTO
TETIOOOMEHHUKA: YMCIa TPYO U YKciia X0JI0B, AHaMeTpa TpyO, TuaMeTpa KoxKyxa, IOBEPXHOCTH
TEII000MEHHUKA Fyopy U AP.); - COMOCTABICHUE OPUEHTUPOBOUHOM Fop U Fuopy; - COMOCTaBICHNE TaHHBIX,
MOJYYEHHBIX 110 IIPOTpaMMaM KOMIBIOTEPHBIX M PYYHBIX PAacu€TOB; -T'HIPABINYECKUI pacyueT; - BEIOOp
ONTUMAJIBFHOTO BapuaHTa TEIJIO0OMEHHHUKA.

2.1. Pacuér x0oxyX0oTpyO4aToro ucrnapures.

2.2. Pacuér xoHneHcaTopa (KoxKyxoTpy04yaToro Wid MmiacTUHYATOro).

2.3. Pacuér nogorpesarens (KO)KyX0TpyOUyaToro WM IJIaCTUHYATOTO).

2.4. Pacu€t XonoInIbHUKOB TUCTHILIATA U KyOOBOTO OCTaTKa (KOXKYXOTPYyOUaThIX WU IJTACTHHYATHIX ).
Pazoen 3. I'uopoounamuueckue pacuémol

3.1 Pacuér rupaBInyecKOro COnpoOTUBICHUS TPYOOIIPOBOIOB

3.2. Pacuér onTUMalbHBIX JUaMETPOB TPyOOIPOBOIOB

3.3. Pacuér u moxbop HACOCOB

Pazoen 4. I'paghuueckoe ogpopmnenue

Texnonornueckas cxema. PektudukanmonHas KoIOHHA ONMPEIEICHHOTO THITA ¢ U300paKeHHEM
JeTajiell KOHTaKTHBIX 3JIEMEHTOB, PACCUYMTAHHBIX B paszzene 1.

4 O0bem yueOHOH TUCHHMILINHBI

O0beM TMCUMIINHBI
Bup yueOHoit padoThl
3E Axkan. | Acrtp.
. q,

OO0mas Tpy10eMKOCTb M CHUILITHHBI 2 72 54
KonTakTHas padora — ayIuTOpPHbIE 3aHATHA: 0,44 16 12
[IpakTuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padora 1,56 56 42
KonrakTtHas camoctosrenbHas padora (AmmK uz VII ona 3au / 04 03
3a4 ¢ ouy.) 156 ’ ’
CaMocTosTenbHOE N3YUEHUE PA3/IeTIOB TUCIUILUIUHEI (U1u Opyeue ’ 55 6 417
BUOBL CAMOCMOSIMENbHOL pabombl) ’ ’
Buj nTOroBoro KOHTpoOJIs: KypcoBoii mpoext

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIJIMHBI
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«TeopeTnyeckas 3JIeKTPOXUMHSD)

1 Heab AMCUMIUIMHBI — MPUOOPETEHUE 00YIAIONTUMHUCS 3HAHUH M KOMITETCHIINI B 00JIaCTH HAYIHBIX
OCHOB DJJIEKTPOXMMHUYECKHX IPOLIECCOB, BKJIIOYas pPABHOBECHbIE W HEPABHOBECHBIC SIBICHUS B
INEKTPOXUMHUYECKUX CHCTEMaX, a TAK)KE M3YUYEeHHE CTPOSHUS IpaHUIlbl pa3zena (a3 v MpoTeKaronuX Ha He
AJIEKTPOXUMHUYECKHUX ITPOLIECCOB.
2 B pe3yjbTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH
Obradoams CIeAyOMUMU KOMIIETCHIIUSAMU ¥ WHANKaTopamu ux noctwkenus: [1K-3.1, ITK-3.2, TIK-
4.1, 11IK-4.2, [IK-4.3.
3namo:
- OCHOBHBIE TIOHATUS WU OIPEAEICHUS TEOPETHUECKON 3JIEKTPOXUMHUHU; THUIIBI AJIEKTPOXUMUYECKUX
CUCTEM, UX COCTAaBHbBIC YaCTH U CBOWCTBA;
- CTpOGHHME TpaHMLBI pazznena (a3, a TaKKe MEXaHHU3MbI JJIEKTPOXHUMHUYECKHX peakluil, ux
TEPMOJANHAMUKY U KUHETHKY.
Ymemn:
— HaXOJUTh B3aMMOCBSI3b MEXKIY IMPUPOJOMN dJIEKTPOXUMHUUECKON CUCTEMBI U MPOLECCAMU, KOTOPBIE
MOTYT B HEW IPOTEKATh, MEXIY CTPOSHHEM I'paHHIIBI pa3zena a3 u MexaHU3MaMH MPOIECCOB; MPABUIIBHO
chopMynupoOBaTh 3a7a4y MPU MOCTAHOBKE SJIEKTPOXMMHUYECKOTO MCCIEIOBAaHUA U pa3paboTaTh MyTh €e
pelIeHus.
Braoemnw:

— TEXHUKON U3MEPEHUN PAaBHOBECHBIX U HEPABHOBECHBIX MapaMETPOB IEKTPOXUMUYECKUX
MIPOLIECCOB; METOJaMU aHAJIU3a PE3YNIbTATOB ONPEACIICHUS] TEPMOJMHAMUYECKUX XAPAKTEPUCTUK
IIPOLIECCOB;

— TeXHUKON U3MEPEHUN KUHETUKHU 3EKTPOXUMUYECKHUX MTPOLIECCOB; METOJIAMU aHAJIU3a PE3yIbTaTOB
olpeziesieHUs] KHHETUYECKUX XapaKTEPUCTUK IPOLIECCOB.

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Pazoen 1. Beeoenue. Ocnognvie nonamus anekmpoxumuu. 3axonvr Papaoest

1.1. Ilpeamer u coaepkaHUE »3IEKTPOXUMHU. 3aJayd JUCUUIUIMHBL. POJIb 3JIEKTPOXUMHUU B
COBPEMEHHOM Hayke U TeXHUKe. OCHOBHBIE ITOHATHS.

1.2. Knaccudukarus mpoBOJIHUKOB U MMPOXOKICHUE MOCTOSTHHOTO AJIEKTPUYECKOTO TOKA Yepe3 1eTb,
BKJItouaronryto nposogHuku | u Il pona. Katogueie n aHoHBIE peakium.

1.3.  OcHOBHBIE THUNBI DJJEKTPOXUMHUYECKMX CHCTEM. OJEKTPOJIM3 KaK  OKHCIUTEIBHO-
BOCCTaHOBUTENbHBIN Nporiecc. Knaccudukaius 31eKTpoIHbIX PEaKIIHA.

1.4. 3akonsl @apanes. Uucno dapanes. Beixoxa no toky. Kynonomerpsr.

Pazoen 2. Tepmoounamuka 31eKmpoxumMuiecKux cucmem

2.1. DNeKTpOXUMHMUYECKH MOTEHIHaNT M 3JIEKTpOXUMHUYecKass cBoOoaHas sHeprus I'm66ca. Cs3b
paBHOBecHOU DJ[C 27IEeKTPOXUMHUYECKOH IIENU C MaKCUMAaJIbHON paboToi 1 n3MeHeHueM sueprun [ uooca.

2.2. VYpaBHenus Hepucra. BopmopoaHass ImIkama 3JIEKTPOJHBIX MNOTeHIMaNoB. CTaHIapTHBIE
noteHuuansl. Knaccuduxarnus 3nexTpooB. DIeKTpOobl CPAaBHEHHUS.

Pa3zoen 3. Ckauku nomenyuana Ha (azosvix epaHuyax

3.1. Ckauku noTeHuuana Ha (a3oBbIX TIpaHunax. [IOBEepXHOCTHBIN, BHEUIHHMI W BHYTPEHHUUH
noreHuuansl. Bosbra- M ransBaHu-noreHuuansl. JJIC kak cymMma ranbBaHU-IIOTEHIMAIOB M BOJIbTA-
MOTEHLIUAJIOB.

3.2. YcnoBusi paBHOBECHSI MEX/1y KOHTaKTHpYOUMMH ¢da3zamu. YpaBHeHue HepHcra [uist rajgbBaHM-
NOTEHLIMaNa.

Pasoen 4. Hepasnogechvie s61eHus 6 pacmeopax 31eKmpoaumos

4.1. Iuddy3usa u murpanust moHoB. YpaBHenue Hepucra—Oumrelina. Jud@y3nonnslii noreHunat:
€ro OLIEHKA U yCTpaHEHHUE.

4.2. VYnenpHas W HKBUBAJICHTHBIE JIIEKTPOIPOBOAMMOCTH. lloABM>KHOCTH MOHOB. AHOMAajbHas
MOJIBU’KHOCTHh HOHOB BOJIOPOJIA M TUAPOKCHUIIA.

4.3. Yucna mepeHoca W METOJAbl MX ONpEAeseHUs. 3aBUCMMOCTh YHCENl IepeHoca OT CcocTaBa
JJEKTpONINTA. banaHc KaTOAHOrO M aHOAHOTO TPOCTPAHCTB NIEKTPOXUMUUYECKON AUEHKH.

4.4. DneKTponpOBOIHOCTh HEBOJHBIX PACTBOPOB, PACIIIIABOB U TBEPABIX JIEKTPOIUTOB
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Pazoen 5. Jeounou snexmpuueckuii crou ([[9C) na epanuye mercoy 371eKmMpooOOM U PACmEOpoM
NeKmpoauma

5.1. Mexanusm obpazoBanus 1 npupoaa JIIC B 3NeKTPOXUMHYECKUX CUCTeMax: Bo3HUKHOBeHHE [|DC
3a cu€T mepeHoca 3apsuKEHHBIX YaCTHIL Yepe3 MeK(a3Hyro TPaHHILy TP YCTAHOBJICHUH AIIEKTPOXUMHUYECKOTO
paBHOBecus. VOHHBII CKayoK TMOTEHIMANa; HYJEBbIE pPAcTBOPhl W IOTEHIMAI HYJIEBOro 3apsja;
panuoHanbpHas (MIpUBEACHHAS) IIKaAJIA AIEKTPOJAHBIX TOTEHIINAJIOB.

5.2. O6pazoBanue JIDC 3a cy€T moaBeAcHUS 3apsS0B OT BHEIIHETO MCTOYHHKA TOKA; HMJICAJTLHO
HOJISIPU3YyEeMbIe U HETOJISIPU3yeMbIe AJIEKTPOoAbl. TOK oOMeHa.

5.3. SIBnenus ancopOuuu npu obpazoBanum JIDC. O6pazoBanue JIDC 3a cuér crnenudpuieckoit
a7copOLMK MOHOB U MPEANOYTUTEIHHON OPUEHTAIMH MOJSIPHBIX MOJIEKYJ PACTBOPUTENSI U PACTBOPEHHBIX
BEIIECTB.

5.4. DIEeKTPOKAMMLIAPHBIA METOJI U3YYCHUS IBOMHOIO JIeKTpuueckoro cios. [loBepxHocTHas ¢aza
¥ OTHOCHUTEJIbHBIE TOBEPXHOCTHBIE N30BITKA MOHOB; CBSI3b MMOBEPXHOCTHBIX M30BITKOB HOHOB CO CBOOOIHBIM
3apsAA0M KOHTAKTHpYIOMUX (a3. M3mMepeHue norpaHM4YHOTO HATSHKEHHUS Ha JKUIKUX AJIEKTPOAAX; OCHOBHOE
ypaBHEHHE AJIEKTPOKAMMUISIPHOCTH; aicopOumonHoe ypaBHenue I ' uo60ca u 1-e ypasaenue Jlunnmana.

5.5. BnusiHre KOHIIEHTpaIK TOBEPXHOCTHO-HEAKTUBHOI'O U TIOBEPXHOCTHO-AKTUBHOTO AJIEKTPOJIUTOB
Ha ueKTpoKanmusapHyto kKpuByro (DKK). Biusaue cnenuduyaeckoit aacopOIuu HOHOB U MTOBEPXHOCTHO-
aKTUBHBIX opranudeckux BemlectB Ha DKK, moBepxHOCTHBIE N30BITKM HOHOB U paciipe/ielieHue MoTeHInata
B J10C.

5.6. EmkocTh MexdasHOl TpaHMIBI pasjiena SIEKTPOJ | pacTBOP >JIEKTPOIMTA. DKBHBAJEHTHBIE
anekTpudeckue cxemol. Metossl nuzyuenus J19C.

5.7. Monemu 19C I'enpmronbua, ['yn-Usnmena, Hitepna u I'pama. JlocTOMHCTBA U HETOCTATKU 3TUX
MOJIEIIEH.

5.8. Ilpencrasnenue o [19C kak o IockoM KoHAeHcaTope; YU€T auddysnoit mpupozast J9C; npupona
U 3apsa mwiotHoro u auddysnoro ciioés no llreprny. Monenu I'pama (¢ yuérom u 6e3 ydera TUCKPETHOU
PUPOJIBI 3apsiia CeHPpHUUEcKH afcopOUPOBAHHBIX HOHOB).

5.9. YpaBuenune [lyaccona—bonbumana. O61miee BbIpakeHHE )1 MOTEHI[MANIA BHEIIHEH TIOCKOCTH
['enpMrosbiia; 4acTHOE U MpefeNibHbIe BeipakeHus. DddexTuBHas Toamuna AuQQy3HOro Ciosl.

Pa3zoen 6. Hepasnosechvie snekmpoonvle npoyeccol

6.1. Beenenue B 2MEKTPOXUMUYECKYIO KHHETHKY.

6.2. OmpezienieHne MEepeHANPsHKEHUS U TONISipU3aiiii. PaBHOBECHBIM U CTAIIMOHAPHBIN TOTEHIIHAIIBI
anekTpoaa. IlonsaTtue 06 oOpaTUMBIX M HEOOpAaTUMBIX 3MeKkTpofax. [Ipu3Haku yCTAaHOBIIEHUS B CUCTEME
PAaBHOBECHOI'O MOTEHIMANA. 3HAKKU MEepEeHANpsDKEHUsT M noJsipu3anui. MeTosl onpeneieHus MoTeHuyana
IJIEKTPOAA MO TOKOM.

6.3. OCHOBHBIE CTaIuU SJCKTPOXUMHUECKOW peakuuu. [loHSATHE O JNMMHUTHUPYIOIIEH CTaand u
CTEXHOMETPUYECKOM YHCIIe CTaIuuU (Ha MPUMEpPEe PEaKINH BBIJEIEHUS BOJAOPOAA U3 KUCIBIX PACTBOPOB).

Pazoen 7. Jlugpgysuonnasn kunemuxa

7.1. CymmapHBIii OTOK M €ro cocrasisiomue. CBs3b CyMMapHOIO IOTOKAa € IJIOTHOCTBIO TOKa.
Jnddy3noHHbIN, MUTPALIMOHHBIA M KOHBEKTUBHBIN MOTOKH.

7.2. Tlepswiii 3akoH @uxa. Kosdoumment muddysuu. IloaBmxkHOCTE HOHOB, €€ CBs3b C
koxppunmentom quddysuu (ypaBuenue Hepaera—OiiHiTeiHa).

7.3. PacrmpeneneHue KOHIEHTPALMU B TMPUIEKTPOAHOM CJIO€ MpPU CTalMoHapHOW auddys3uu.
DddextuBHas TonmmHa Auddy3rnonnoro cnos. [IpeaenpHas maoTHOCTH ToKa. KOHIIEHTpaIus y MOBEpXHOCTH
ANEeKTpoAa, (PU3NYECKUIl CMBICT ATOW BeNWYUHBL [IpenenbHBI MOTOK U MpefeNbHas IUIOTHOCTh TOKAa B
pacTBope ¢ M30BITKOM HHAU(PPEPEHTHOrO 3JIEKTPOIUTA MPH €CTECTBEHHOW U BBIHYXJICHHON KOHBEKLIHU.
Bpamatomuiics AMCKOBBIA 3neKTpoj. YpaBHeHue JleBuua. YcraHoBieHHE IUPPY3MOHHOM NPHUPOJIBI
IpeJIeIbHOrO TOKA U onpezenenue koddduumenta nud@y3un HOHOB ¢ TOMOIIBIO BPAIIAIOIIErocs JUCKOBOTO
JNEKTPOAA.

7.4. BausHue Murpalyy MOHOB Ha BEIWYMHY IMPENETbHOr0 TOKa. TOUHBIN M MPUOIHKEHHBIA METOMIbI
yuéra murpaiu Ha npumepe psaa mozaenbHbix pactBopoB (HCI, KCI+HCI, NaxS:0g). SBnenue sx3anbTarmm
MUTPAIOHHOTO TOKA.

7.5. Auddy3nonHOE nepeHanpsbKeHHe MpU 3IEKTPOOCAXKIEHUN U aHOITHOM PACTBOPEHUM METaJIOB.
YpaBHEeHHE TOIAPU3AIMOHHON KPUBOM ISl KATOJHBIX M AHOJHBIX PEAKIUA B OOPATHUMBIX OKHCIUTEIHHO-
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BOCCTaHOBUTEJIBHBIX CUCTEMAX M IIPU 00pa30BaHUU U paCTBOPEHUH amaiibraM. [loTeHIuan u Tok moJyryBOJIHBI.
[Tagenue notenuunana B 1updysnonHom cioe. Pons uncen nepeHoca.

7.6. Hecraumonapuas muddysus. JluBepreHumss cymMMapHOro IoOTOoKa. Btopoit 3akon @wuka.
W3MeHeHnst KOHLEHTpaluy BO BPEMEHU U YCIIOBUS, IPU KOTOPBIX OHU BBIPAXKAKOTCSI BTOPBIM 3aKOHOM DHKa.

7.7. HectaunonapHast iuy3ust B NIOTEHIMOCTATUYECKUX YCIOBUAX. I paHUYHbIE YCIOBUSA U pEeIlIEHUE
ypaBHEHHs BTOpPOro 3akoHa Puka B ciiyyae IIocKoro sMektpoaa. [Ipodunu KoHIeHTpanuii 1 3aBUCUMOCTb
IPEJEeNbHOI0 TOKa OT BPEMEHM B Cllydyae HeCTalMOHapHOW Iu(@y3un K IUIOCKOMY 3JIEKTPOJy B
INOTEHLIMOCTATUYECKUX YCIIOBUSX.

7.8. HecranuonapHas 1uddy3us B MOTEHIUOCTaTHUECKUX YCIOBUAX K CHEPUUECKOMY 3JIEKTPOLY.
OcHoBBI Ki1accuueckoi nossiporpaduu. OakTopel, BIUAIOLIME Ha BEIUUYUHY MIPEIEIbHOTO TOKA. Y paBHEHHUE
WnbpkoBuya At MICHOBEHHOTO M CpPEIHEr0 TOKOB (BBIBOX). YpaBHEHHE HOISIPOrpaduyecKoil BOJHEI
I'efipoBckoro—MnpkoBuya (BeiBOA). [Ipumenenue mnonsgporpaduu i aHAIUTHUECKUX Leded H Ul
UCCJIEIOBAHMSI KHHETUKH 3JIEKTPOXUMHUUECKUX PEAKIIMM.

7.9. HecranuonapHas mudpdy3us K IUIOCKOMY 3JIEKTPOJLy B TIajbBAHOCTATUYECKUX YCIIOBHSX.
I'paHnyHBIE yCIOBUS M pELIEHUWE YpaBHEHUS BTOpPOro 3akoHa @Puka B Cilydae IIIOCKOIO 3JIEKTPOJA.
Pacnipenenenne KOHIIGHTpalMM B MOPUAJEKTPOAHOM 30HE. YpaBHeHus CoHuma wu Kapaormanosa.
XPpOHOIIOTEHIUOMETPHS.

Pasoen 8. Dnexkmpoxumuueckoe nepenanpsicenue

8.1. OcHOBHBIE ypaBHEHHUSI TEOPUHU 3aMEJIEHHOTO pa3psja. DIEKTpOHHbIE TepMbl. COOTHOLIEHHE
bpencrena—llonsnn—CeménoBa M NPaBOMEPHOCTb €ro NPUMEHEHUs I PAcCMOTPEHHsS KUHETHUKH
AIIEKTPOAHBIX IPOLECCOB. BiusHME CKauykOB MOTEHIHMAjda B 00JacTH MexX(a3HOH TpaHUIBI U PaOOTHI
cneunduyeckoit agcopOLUuu Ha U3MEHEHUE CTAaHAApPTHOM 3JIeKTpoxuMUYeckoi sHepruu ['n66ca u sHepruu
aKTUBAIMKA KaTOMHOW M aHOAHOW peakuuil. Koadduumentsr nmepenoca. OObuHBINA, 0€3aKTHBAIMOHHBIA H
6e30apbepHblil pa3psi. cTHHHASA, reTeporeHHas ¥ U3MEpEeHHask KOHCTAaHTbhI CKOpocTU. DaKkTopsl, BIUSIOLINE
Ha KOHCTaHTHI ckopocTH. Tok oOMeHa. Ypasaenue donbMepa, €ro 4acTHbIE CIy4au MPH MaJbIX B OOJBIINX
nepeHanpspkeHusx. YpaBHenue Tadens. YpaBHeHUS YaCTHON U NOJHOM MOJIAPU3ALMOHHBIX KPUBBIX.

8.2. BoiBon u ananus ypaBHeHust @pyMkuHa. DakTOpsl, BAUSAIOLINE Ha BEIUUYUHY
INEKTPOXUMHUUYECKOTO NEPEHANPSIKEHUS.

8.3. BiousiHue npupoasl MeTaia 3J1EeKTpoAa U IPUCYTCTBHUS B PAacTBOpPE MOBEPXHOCTHO-aKTHBHBIX
MOHOB Ha IIEpEHANpPsUKEHUE BblAEIeHUs Bogopoa. Biausnue pH Ha nepenamnpskeHne BbIICIECHUS BOJOPOAA
B PaCTBOPAX C NOCTOSHHON MOHHOM CWJION M B pPaCTBOpAaxX YHUCTHIX KUCIOT U OCHOBaHUM.

8.4. Bnusnue ancopbunu ITAB Ha KHHETHKY 3JIEKTPOBOCCTAHOBJIEHMS MOHOB MeTaioB. Dddekt
Jlomkapéna. [IpenenbHbIiii ancopOImoHHbIN TOK. [IpecTaBieHne 0 BRIpaBHUBAIOMINUX 100aBKaX U MEXaHU3ME
X JICUCTBUSL.

8.5. KuHeTuka »JIEKTpPOBOCCTAaHOBJIEHUS AaHHOHOB Ha mpuMmepe nepcyibdar-uoHa. Dopma
HOJISIPU3ALMOHHON KPHUBOHM, BIIMSHUE TMPUCYTCTBUS HMHIUGPHEPEHTHOTO 3JIEKTPOJIUTa Ha KHHETHKY
BOCCTAaHOBJIEHMSI NepcyibdaT-uoHa. McnpaBieHHble TadeneBckre 3aBUCUMOCTH.

Paszoen 9. Kunemuxa ciodxcnvix 21eKmpoxXumMuyeckux peakyuti

9.1. DneKTpoXMMHUYECKHE pEeaKlUU C TOCIEI0BATEIbHbIM IEPEHOCOM HECKOJIBbKUX 3JIEKTPOHOB.
BriBoJ ypaBHEHUI yacTHOM M MOJHOM MOJSPU3ALMOHHON KpHBOH (06e3 yuéra BOMHOCIONHBIX 3(p(eKTOB).
[Tonnsiif Tok oOmMeHa. Kaxymuecs ko3 duiinenTs nepeHoca.

9.2. DNEeKTPOXUMHUECKHUE MPOLIECCHI B YCIOBHUAX MEAJICHHON XumMuueckoi peakuuu. Kiaccuduxanus
XUMUYECKHUX CTaJHI. Y paBHEHNE NOJIIPU3ALIMOHHON KPUBOM B CIIy4ae 3aMeINIECHHON IeTepOreHHOM peaKIuu.
Cragus pexkoMOMHAllMM B pPEAaKIMU KaTOIHOTO BBIIEIECHUS BOAOpOJAa, €€ BIMSHUE HAa CKOPOCTb
3JIEKTPOXUMHUUYECKOTO MPOIIECCa.

9.3. DneKTpOXUMHUYECKHE peakui B clydae MeJJICHHOM XHUMUYeCKOi peakiuu B 00bEMe pacTBopa.
Bmussane pH pactBopa Ha monsporpaduyeckoe BOCCTAHOBJICHHWE TMHUPOBHHOTPAJTHONW  KHCIOTHI,
IIPEJICTaBICHUE O PEAKLIMOHHOM CJIOE.

9.4. 3aKOHOMEPHOCTH CMEIIAaHHOW KMHETUKU. BBIBOJ ypaBHEHUS 175 OOIIEro MEepeHanpsiKeHUs B
cilyyasix 3ame/IeHHOCTH AU y3HOHHOM cTaauu U CTaauu paspsaa. DNeKTpoxuMuyeckas 1 1uddy3noHHas
COCTABJISIFOIIME CYMMapHOTO MEPEHANPSKEHHUS.

9.5. 3aBHCHMOCTb CKOpPOCTH 3JIEKTPOXMMHUYECKOW pEaKkUMHU OT TemIepaTypsl. VcTuHHas sHeprus
AaKTUBALIMM DJIEKTPOXMMHUYECKOW pEaKIMM, MPHUHIMINAIbHAS HEBO3MOXHOCTh €€ OIpeneieHus] B
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COOTBETCTBUU C YypaBHeHHEM Appenmyca. Tepmomuddy3nonnsii mnoreHnman. Kaxymiascs sHeprus
AKTUBAIUU AJIEKTPOXUMHUYECKON peaKIuu.
4 O0beM yueOHO JUCUMIITIMHBI

Beero Cemectp
Bun yueOHol paboThl 4 S
3E Axan. 3F Axan. 3F Axan.
q, q, q,
OO6m1as TpyA0€MKOCTh TUCITUILUIMHBI 11 396 4 144 4 252
KonTtakTHasi padoTa — ayIMTOPHbBIE 3,56 128 1,78 64 1,78 64
3aHATHA:
Jlexuuu 1,78 64 0,89 32 0,89 32
[Tpaktaeckue 3arstus (I13) 0,44 16 0,22 8 0,22 8
JTaGopaTopusie pabotsl (JIP) 1,34 48 | 067 | 24 0,67 24
B TOM 4HCJIe B (hOopMe PAKTHICCKOMN 134 48 0,67 24 0,67 24
[IOArOTOBKH
CamocrosiTesbHasi padora 6,44 232 2,22 80 4,22 152
KoHnrtakTHas camocTosTenbHas pabota 0,4 0,4
6,44 2,22 4,22 152
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 2316 79.6
TIACIIATUIHHEI
Bujabl KOHTpOJIS:
3auyer ¢ OEHKOMH - + -
IK3aMeH 1 36 - - 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS
0,4 - - 014
aTTecTalus 1 1
[TonroTroBKa K SK3aMeHY. 35,6 - - 35,6
3auer ¢
By HTOroBOro KOHTPOJIS: 9 IK3aMeH
OLICHKOI
Beero y CemecTtp -
B yicbuoli pabors 3E | Actp. | 3E | Acrtp. 3E Acrtp.
q, q, q,
OO01mas Tpy10eMKOCTh IUCIMILTAHBL 11 297 4 108 7 189
KonrTakTHas padoTa — ayiuTOpHbBIC 356 | 96,12 | 1.78 | 48,06 | 178 | 48,06
3aAHATHA:
Jlexmyu 1,78 | 48,06 | 0,89 | 24,03 | 0,89 | 24,03
[pakTuueckue 3ansatus (I13) 044 | 11,88 | 0,22 | 594 | 0,22 | 594
Jla6oparopusie pa6ots (JIP) 1,34 | 36,18 | 0,67 | 18,09 | 0,67 | 18,09
B TOM YHCIIe B (hOpMe PAKTHICCKOMH 134 | 36,18 | 0,67 | 1809 | 067 18,09
[TOJArOTOBKH
CamocrosTebHas padoTa 6,44 | 173,88 | 2,22 | 59,94 | 4,22 | 11394
KonTakTHas camocTosTenpHas padora 0,3 0,3
CamocrosTenbHOE U3YUEeHUE Pa3/IesioB 6,44 173,58 2,22 59 64 4,22 | 113,94
JIACLIUILIUHBI
Buabl KOHTpOJIA:
3auer ¢ OEHKOM + + -
IK3aMeH 1 27 - - 1 27
KoHTakTHass pabota — MPOMEKYTOUHAsS
0,3 - - 0,3
aTTecTaIus 1 1
IToaroroBka K sK3aMeHy. 26,7 - - 26,7
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3ader ¢
Buja uToroBoro KOHTpOJIs: - IK3aMeH
OIlEHKOM

AHHOTanuA padoyeil NPOrpaMmMbl IUCHUNIMHBI
«OCHOBBI JIEKTPOXUMHUYECKON TEXHOJIOTUM (JIEKTPOCUHTE3 U FAJIbBAHOTEXHUKA))»

1 Heab (ucuUMIUIMHBI — O0YYEHHUE CTYJICHTOB HAYYHBIM OCHOBAM 3JIEKTPOXUMUYECKON TEXHOJIOTHH,
CBSI3aHHOHM C TPOIIECCAMM JJICKTPOXUMHUYECKOTO CHHTE3a HEKOTOPBIX XMMHUYECKHX MPOIAYKTOB, OOydCHHE
CTYJICHTOB HAay4YHbIM OCHOBAaM  DJJICKTPOXUMHUYECKOM TEXHOJIOTMM, CBSI3aHHOW C  MpoleccaMu
AJICKTPOOCAKICHUS TOKPBHITUA METa/UIaMH W CIUIaBaM, a TaKXKe MPUHIMIAM pa3pabOTKH M YIPABJICHHS
TEXHOJOTHYECKUMH IMPOIIECCAMU, U UCIIOJIb30BAHNE UX PE3YJIBTATOB B MPOPECCHOHAIBHOMN JEITEILHOCTH.

2 B pe3yjbTare H3yYeHHUS TUCHHUILUIUHBI 00yYAIOIIUICA T0JIKEH:

Obaadams CIEeNyOIMUMA KOMITETEHITUSMU U HHIUKaTopamu ux moctkenus: [1K-1.1, TTK-1.2, TIK
2.1, [IK-2.2, T1IK-2.3, T[IK-3.1, TIK-3.2, TIK-3.3, [IK-4.1, I1K-4.2, T1K-4.3, T1K-5.1, I1K-5.3.

3nameo:

— JJIEKTPUYECKHUE XaPAKTCPUCTUKH MOHOIOJISIPHBIX U OUITOJISIPHBIX AJICKTPOJIU3EPOB; TEOPETUUCCKUC
OCHOBBI 3JIEKTPOJIHBIX MPOIIECCOB AIEKTPOCUHTE3a HEOPTAHUUECKUX M OPraHUYECKUX MPOTYKTOB, OCHOBHBIC
COCTaBbl PACTBOPOB W YCJOBHSI JJIEKTPOJIM3a MPOMBIIIJICHHBIX MPOILECCOB MONYYEHUS XUMHUYECKUX
MPOJIYKTOB; OCHOBHBIC 3JIEKTPOAHBIC MaTEpHUAJIbl, IPUMEHSEMbIE B 3JICKTPOXUMUUYECKHX MPOU3BOJICTBAX;
OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKH, KOHCTPYKIMH M YCJIOBUSA DKCIUIyaTallud dJICKTPOIHU3EPOB;
OCHOBHBIC JJICKTPOXHUMHUYECKHAE CUCTEMBI TICPBUYHBIX M BTOPHYHBIX XHMHUYECKUX HCTOYHUKOB TOKA;

— OCHOBHBIC JICKTPOXUMHUUYECKHE MPOIECCHI, IPUMEHEHHE KOTOPBIX BO3MOYKHO JIJIsI UCITOJIH30BaHUS B
MIPOU3BOJICTBE MUKPOAJIEKTPOHHBIX KOMIIOHEHTOB, TOJIOTPAaMM, BEIYIIIUX OTPACISAX MAIIMHOCTPOCHUS;

— OCHOBHBIE€ TEXHOJOTHYECKHE MOAX0/IbI K BEIOOPY raibBaHMUECKHUX MPOIECCOB ISl TalbBAaHMUECKHUX
JMHUM pa3IM4HbIX KOH(QUTYpaluii;

— OCHOBBI Pa3pabOTKH TPOIECCOB AIEKTPOOCAKIACHHUS TabBAHUYECKUX IMOKPHITUH METaNIaMH H
CILIaBaMH;

— CnocoObl BIMSHUS Ha TEXHOJOTHMYECKHE CBOMCTBA IOKPBITMHA 3a CYET HM3MEHEHHS COCTaBOB
pacTBOPOB M PEKUMOB IJIEKTPOJIH3A.

Ymems:

— WCIOJIb30BAaTh METOJBI MCCIEIOBAHMS M OINPEICICHHUS MapaMeTpOB AJIEKTPOJINU3a U XUMHUYECKHX
HMCTOYHUKOB TOKa; aHaJM3UPOBAaTh B3aUMOCBSI3b TEXHOJOTHYECKHX MapamMeTpoB U 3 ekTUBHOCTH
mporiecca, KayecTBa M CBOMCTB MPOJYKIIMU;, TPOBOJIUTH SKCHEPUMEHTHI 1O 3aJaHHBIM METOIHKAM,
aHAIIM3UPOBATh PE3YNbTAThl SKCIIEPUMEHTOB;

— BBIOMPATH MOIXOJISAIINE CXEMBI TATbBAHUICCKOTO MPOIIECcCa M CBOWCTB MOJTy4aeMbIX TTOKPHITHIA,

— ONpeneNiaTh BO3MOXKHBIE MPOOIEeMbl B pabOTe BHICOKOTEXHOJOTHYHBIX T'aJbBaHUYECKUX JIMHUN U
YMETh UX OIEPATHBHO YCTPAHSATH;

— pemiath KOHKpPETHBIE 337a4i MpU pa3padOTKe W BHEAPEHUIO HOBBIX TEXHOJOTHMUYECKUX IMPOIIECCOB,
ONITHUMH3HPYS KA4ECTBO MPOIYKIIUU U SKOHOMHUYECKYIO () (HEKTHBHOCTh TEXHOJIOTHYECKHX KOMIUICKCOB JIJISI
ANEKTPOCUHTE3a U HAHECEHUS TaJIbBAHUYECKIX MOKPBITHI.

Bnaoemn:

— METOJaMHU MTPOBEICHUS SKCIIEPUMEHTOB I10 YJIEKTPOXUMHUUYECKOMY CUHTE3y XUMHUECKUX MPOTYKTOB

u onpeneneHus 3PpGEeKTUBHOCTH MPOIecca; METOJaMU aHaJIM3a COCTaBa, KauyecTBa U CBOMCTB MPOIYKIIUY;
METOJIaMH OIPEICIICHUS OCHOBHBIX XapPaKTEPUCTUK XUMUYCCKIX UCTOYHHUKOB TOKA;

- TPUHIUNAMHU pa3pabOTKU MPOIECCOB AICKTPOOCAKIACHHS MOKPHITHI MeTalljlaMH U CIUIaBaMH,
YIOBJICTBOPSIONIUMH TEXHOJOTHICCKUE TPEOOBAHUS K IIOKPBITHSM.

3 Kparkoe conep:kanue JMCIHHIITHHbI

Llecmou cemecmp

Pazoen 1. Beeoenue

Kpatkass wucTtopusi BO3HHUKHOBEHHSI JJICKTPOXMMHUYECKOTO CHUHTE3a. PoOlbh OTEUEeCTBEHHBIX U
3apyO0eXHBIX YUEHBIX B Pa3BUTHH MPUKIAIHON dMekTpoxumuu B Poccun. Peanuzanus 3neKTpOXUMUYECKUX
MIPOIIECCOB B MPOMBIIIJIEHHOCTH.

Pa3zoen 2. bananc nanpsoicenus snekmponuzepa.
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bananc HanpspkeHUs U TEXHUKO-DKOHOMUYECKHE MOKa3aTeNl! 3JIEKTPOXUMHIecKoro npoiecca. [lytu
CHIDKCHHUS TTOTEPh HANPSDKEHUS Ha AJEKTPOIH3EPe. DINEKTPUUECKUE XaPAKTEPUCTUKH IICKTPOTH3EPOB.

Pazoen 3. Dnekxmponumuueckoe pasnodicerue 800bl ¢ Yevbto NOIYUEeHUs: B000POOA U KUCIOPOOd.

Teopernueckue OCHOBBI Mpoliecca 3JEKTPOJiM3a BOJbL. bamaHc HampshKeHHs SJEKTpoJin3epa Ipu
3eKTposn3e BOJbL. [lepcrneKTUBBI AIEKTPOXUMUYECKOTO METO0/1a IPOU3BOJICTBA BOJOPOIA.

Pasoen 4. Dnexmpoausz pacmeopos x10puoa weioyHvlx Memaios.

DIEKTPOXUMHUECKOE MPOU3BOACTBO XJIOPA, IIETOYU U BOJOPOAA. DIEKTPOIU3 C TBEPABIM KaTOJIOM U
bunpTpyromei auadparMoi. INEKTPoIU3 ¢ HOHOOMEHHON MeMOpaHOi. [[pUHIIUIIBI AIEKTPONIH3a ¢ PTYTHBIM
KaToJ0M. DJIEKTPOCHUHTE3 TUIOXJIOPUTA HATpUs. DIEKTPOCUHTE3 XJIOPATOB. DJIEKTPOCHHTE3 MEPXJIOPATOB.
DJIEKTPOCUHTE3 XJIOPHON KUCIIOTHI.

Pa3zoen 5. Dnexmpocunmes oxuciumeneti — coeOUHeHUL Map2anyd.

DNEeKTPOCUHTE3 MepMaHraHaTa Kajausi KOMOMHHUPOBAHHBIM CIIOCOOOM. DJIEKTPOCHHTE3 IIEpMaHTraHaTa
KU DJIEKTPOXUMHUYECKUM CIIOCOOOM. DJIEKTPOCHHTE3 JIuokcuaa Mapranna. CocTaBbl 3JEKTPOIUTOB H
YCIIOBUS 3JIEKTPOIIU3A.

Pa3zoen 6. Dnexmpocunmes HeKOMOPLIX OP2AHUYECKUX COCOUHEHUIL.

DNEeKTPOCUHTE3 aTUNONUMHUTpUIA. TexHolornyeckas cxema IOJNy4YeHUs aJuIoJUHUTpUIIA.
DIIEKTPOCUHTE3 CE0AIMHOBON KUCIIOTHI.

Pa3zoen 7. Ocnoguvie cucmemvl XUuMu4eckux UCMOYHUKO8 MOKA.

Knaccugpukanusa u snementsl KoHCTpykuuil XWT. IlepBuuHble XMMUYECKHE HCTOYHMKH TOKa C
BOAHBIMU  anekTponutamMu. [lepBuunbie XHWT ¢ HEBOAHBIMU  3JCKTPOIUTAMHU. AKKYMYISTOPHI.
AKKYMYJISTOPBI C HEBOJIHBIMH 3JICKTPOITHTAMU

Ceovmoti cemecmp

Paszoen 8. Bseoenue.

Hctopus ranpBaHoTexHukH B Poccun. HoBble HampaBiieHHs B TajbBaHOTEXHHMKE. TeMILIaTHOE
OCaXJIeHHUE

Paszoen 9. Hayunvle ocnogbl npoyeccos 21eKkmpoocatcoenus Memaiios u Cniagos.

OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOOCAKICHHS MOKPHITUI MeTaiiaMu 1 cruiaBamu. Juddysnonno-
ajzicopbumonHas Teopust BelpaBHUBaHMs Kapnoca-Kpyrinkosa.

Pazoen 10. Ocnogvl mexnonocuu 31eKmMpoocarcoeHus Memanios.

ITonroToBka MOBEPXHOCTH Neped HaHECEHHEM MOKPBITHH. OcaxeHHe MOKPBITUII OCHOBHBIMU
MeTayuiaMi. KoMIo3uIMOHHbBIE TOKPHITHSI.

Pasoen 11. Dnexmpoocasicoenue nokpvimuii Cn1a8amu.

TeopeTnueckne OCHOBBI ANEKTPOOCAKACHUS CIUIABOB. DJIEKTpOOCaKaeHUe craaBoB. OcoOEHHOCTH
AHOJHBIX MIPOIIECCOB.

Pazoen 12. . Texnonocuu ocadxcoeHusi 2anb8aHUYECKUX MNOKPLIMULL HA NeyamHvle NAAmsvl U
unmezpanvbHbie MUKPOCXeMbL.

CyOTpakTuBHasl, aJIWTHUBHAs W TIONY-aJJIATUBHAS TEXHOJIOTWHU. [ ambBaHMYECKHE MPOIECCH B
IPOM3BOJICTBE MEUYaTHBIX IIaT. MHOrOCIIOMHbIE IPelU3MOHHbIE NleyaTHbIe m1aThl. OCOOEHHOCTH HaHEeCEHHUs
MHOTOCJIOMHBIX TIOKPBITHH B TEXHOJOTHH MHKpPOMporeccopoB. CeleKTUBHOE OCaXKICHHE 305I0Ta |
3JEKTPOIUTUYECKHUX TPUIIOEB.

4 O0bem yueOHOH TUCHHMILINHBI

Beero CemecTtp
Bunx yuebnoit paboThl 6 !
3E Axan. 3E Axan 3E Axan.

q, .. q,
OO01mast TpPyA0€MKOCTh JTUCIIATITHBI 9 324 4 144 5 180
KonTakTHas padoTa — ayiuTOpHbIC 3,56 128 1,78 64 1,78 64
3AHATHA:
Jlexuu 1,78 64 0,89 32 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
Jlaboparopusie paboTs (JIP) 1,34 48 0,67 24 0,67 24
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B TOM 4HCJIe B (hOopMe PAKTHICCKOMH 1.34 48 0.67 24 0.67 24
MTOATOTOBKH
CamocrosiTejibHas padoTa 4.44 160 2,22 80 2,22 80
KonTakTHas camocTostenpHas pabora 0,4 0,4
CamocTosATeIbHOE H3YUYCHHE Pa3IeIOB 4,44 159.6 2,22 796 2,22 80
JUCITUATLIAHBI
Buabl KoHTpOJIA:
3auem c ouyeHkou + + - -
IK3aMeH 1 36 - - 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS
0,4 - 0,4
arTecramus 1 - 1
IToaroToBka K K3aMeHY. 35,6 - 35,6
3auyer ¢
Buj MTOroBOro KOHTPOJIS: . IK3aMeH
OIIEHKO¥i
Beero Cemectp
Bun yuebnoii pabotbl 6 !
3E Actp. 3E Actp. 3F Actp.
q, q, q,
OO01mast TpyT0eMKOCTh TUCIUTUTHHBI 9 243 4 108 5 135
KonrakTHasi paboTa — ayAuTOpPHBIE 3,56 96 1,78 48 1,78 48
3aHSATHS:
Jlexuun 1,78 48 0,89 24 0,89 24
[IpakTuueckue 3ansatus (113) 0,44 12 0,22 6 0,22 6
Jlaboparopusie paboTs (JIP) 1,34 36 0,67 18 0,67 18
B TOM 4HCJIe B (hOpMe IPAKTUIECCKON 134 36 0,67 18 0,67 18
ITOATOTOBKH
CamocTrosiTesbHasi padora 4,44 120 2,22 60 2,22 60
KonTaktHas camocrositenbHas pabota 0,3 0,3
CaMocTosTenbHOE N3yUeHUE Pa3/IeioB
TUCIIUIUTAHEI (11U Opyeue uobl 4,44 119,7 2,22 59,7 2,22 60
camocmosimenvrou pabomot)
Buabl KOHTpOJIA:
3auem c ouenkou + + - -
JK3aMeH 1 27 - - 1 27
KonTaktHas paboTa — MpOMEKyTOUTHAS
0,3 - 0,3
aTTecTamus 1 - 1
[ToaroroBka K sK3aMeHy. 26,7 - 26,7
3auyer ¢
Buja nToroBoro KOHTpoOJIs: - IK3amMeH
OIIEHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIIMHBI
«PecypcocOepexeHre M IKOJIOrHYecKas 0€30MaCHOCTDb JIEKTPOXUMHYECKHUX NIPOU3BOJACTB)

1 Heab AUCHMIUIMHBI — OOy4Y€HHWE CTYACHTOB HAyYHBIM OCHOBAaM pPECypCOCOEpEKeHUs |
9KOJIOTHYECKON O€30MacHOCTH JIEKTPOXUMUYECKUX TMPOIECCOB, a TakKkKe MPHHIMIIAM pPa3pabOTKU |
YIOPaBJICHUS TEXHOJOTUYECKUMH TPOIECCaMHU, M HMCIOJIb30BaHUE MX PE3YIhTaTOB B MPOheCcCHOHATHHOMN
JIeATeIIbHOCTH.

2 B pe3yjabTaTe H3y4YeHUs1 AMCHMIINHBI 00y4a0 LM ICH 10JI7KEeH:

Obaadoams CNeAyOMUMU KOMIIETEHIIUSAMU U WHANKaTopamu ux noctwxkenus: [1K-1.1, ITK-1.2, TIK-
2.1, I1IK-2.2, TIK-2.3, TIK-3.2, T1K-4.1, [1K-4.2, [1K-4.3, T1K-6.1, I1K-6.2, TTK-6.3.

3namo:
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- OCHOBHBIE KPHUTEpUU HKOJIOTUYECKON OMacHOCTH TajJbBaHOXHMHUYECKOTO TMPOU3BOCTBA;
OpTaHMU3aINI0 BOJI0000OPOTA TEXHOJIOTHYECKOT0 POIecca U MPUEMbI palliOHAILHOTO BOIOTIOTPEOICHHUS,

- COBPEMEHHBIE TEXHOJIOTUU PEereHepaluy, YTHIN3AlUA U 00€3BpEKUBAHUS TEXHOT€HHBIX OTXO/I0B;

- KOHIICTIIIUIO MAJIOOTXOHOTO 3KOJIOTUYECKU 0€30IaCHOTr0 AIEKTPOXUMUUECKOTO MPON3BOICTBA.

Ymemn:

- pabotaTh ¢ JHUTEpaTypoil IO BOIPOCAaM, CBSI3aHHBIM C OKOJIOTMYECKOW 0€30MacHOCThIO
INEKTPOXUMHUYECKUX TPOU3BOJICTB;

- TPOBOAWTH TEXHHUKO-d)KOHOMHUYECKHUW aHamu3 NpoOJieM 3SHEPro- U pecypcocOepekeHus Ha
INEKTPOXUMUYECKUX MTPOU3BOJICTBAX;

- BBIOMPATh COBPEMEHHBIE TEXHOJIOTH NMEePEPadOTKH OTXOA0B AMEKTPOXUMUYECKUX TPOU3BOJICTB.

Braoemy:

- OCHOBHOI TEXHHMKOW M METOJIaMU HCCJIEIOBaHUs MPOIECCOB, HAIMPABICHHBIX Ha CHUKCHHE
IKOJIOTHUYECKOH OMACHOCTH 3JIEKTPOXUMHUYECKHIX TTPOU3BOICTB;

- METOJaMHU aHajHn3a pe3yJIbTaTOB OIpEeNeJIeHHUs] U MPOTHO3UPOBAHUS KOJIOTUYECKOW OMAaCHOCTH
raJIbBAHOXMMHYECKOTO TIPOU3BO/ICTBA.

3 Kpartkoe coaep:xaHue TUCHUILUIUHBI

Pazoen 1. Bseoenue. Obwue 60npocvl 3Kon02UU U PecypcocOepedtcenuus INeKmpOoXUMULeCKUX
npouU3eo0Ccmae

DKOJOTUYECKHE MPOOIEMBI JIIEKTPOXUMUICCKUX ITPOU3BOJICTB HA COBPEMEHHOM JTare. Poib Kypca B
MOJTOTOBKE  HMHXKEHEPOB-TEXHOJIOTOB  AJCKTPOXMMHUYECKUX  MPOM3BOACTB.  3aJauyd  HHIKEHEPOB-
JIEKTPOXMMHUKOB B PEIICHUH 3KOJOTHICCKUX MTPOOJIEM U BOIIPOCOB PECYPCOCOCPEIKCHHSI.

@DakTopel 3arpsA3HEHHs] OKpyXkarolied cpefbl. OCHOBHBIE TOJNOKEHUS KOHIICTIIUNA Pa3BUTHS
COBPEMEHHOTO, JKOJIOTHYECKH O€30MacHOro, pecypcocOeperarmero raibBaHUYeCKOro IPOU3BOACTBA.
CpaBHUTENBHBIN TEXHUKO-DKOHOMUYECKUI aHAIIN3 CPEACTB U METOJOB OYMCTKU IMPOMBIIIICHHBIX CTOKOB OT
TSDKEJIBIX  [BETHBIX METAJUIOB, OPTaHWYECKUX 3arps3HUTENIed W JIp. TOKCHYHBIX 3arpsS3HCHUH.
TexHonornueckue MpUEMbl, OOECHEYMUBAIOIINE JKOHOMHUIO METAJIOB, pPEAareHTOB BOABI U  3aIUTY
OKpYyXarorien cpebl. [IpenensHo qomycTHMBIE KOHIICHTPAIIMN HOHOB METAJUIOB B CTOYHBIX BOJIAX.

Pa3zoen 2. Ouucmka npomvi8HbIX U COYHBIX 800 8 2AIbEAHOMEXHUKE U NPOU3BOOCMBE NeUANHBIX NIAM

XapakTeprucTuka CTouHbIX BojA. Kiaccudukanus u (U3HKO-XUMHUYECKHE OCHOBBI METOJIOB OYHCTKHU
raJlbBAaHOCTOKOB (JIEKTPOXUMHUYECKHE, MeMOpaHHbIe, copOuuoHHBIE). [IpenmyliecTtBa U HEIOCTATKH
MeT0/10B. JIOKaJIbHBIE METO/IbI M3BJICUCHUSI MOHOB TSDKENBIX MBETHBIX MeTaiuioB (Cu, Ni, Cr, Al, Zn, Cd) u3
OPOMBIBHBIX BOJl C yTWJIHM3alMedl IIEHHBIX KOMIIOHEHTOB M BO3BpaToM BOJAbl. MeMOpaHHBIE,
AMEKTPOIIOTAITMOHHEIC, YIEKTPOXUMHUYECKUE U COPOITMOHHBIC YCTAHOBKH.

Pa3zoen 3. Pecenepayus, obesspesicusanue u ymunuzayusi mexHoi02uieckux pacmeopos

Knaccudukanms texHomornueckux pactBopoB. OO0Iue nmoaxoasl K mpoodsieme. bazoBbie TEXHOIOTHH
pereHepaiuu pacTBOPOB XMMHUUYECKOTO U IIEKTPOXUMHUYECKOTO 00€3)KUPUBAHUS W31, TPaBIEHUS MU U
ee crutaBoB. CocTaBbl pacTBOPOB. MeTO bl 00€3BpEIKMBAHUS TEXHOIOTHYESCKUX PACTBOPOB TPABJICHHMSI CTAJICH.
O6opynoBaHue, TEXHOIOTHYECKUE CXEMbI, pereHepalnu oTpaboTaHHBIX PACTBOPOB C yTUIU3AIIMEH [IEHHBIX
KOMIIOHEHTOB. [IpOeKT THIOBOrO ydYacTKa 1O pereHepanud W O0E3BPEKMBAHHMIO TEXHOJIOTHMUYECKUX (HA
pUMepe HUKEIb- U MEIbCOAEPKAIINX ) PACTBOPOB.

Pazoen 4. Obeszspescusanue u ymunuzayus meepovlx 0mxo008 21eKmpoXUMuiecKux npouse00Ccmae

XapakTepucTuka TBEpIbIX OTX0M0B. WX kmaccudukanusa. ba3zoBele TexHomoruu mnepepaboTKH,
00e3BpeKUBAHUS WM YTUIN3AIUU TAITBBAHONUIAMOB C TIOJYyYEHHUEM IEHHBIX IPOJYKTOB (CTPOUTEIHHBIX
MaTepuasoB, MUTMEHTOB, Kpacok). COBpeMEHHbBIE TEXHOJIOTHH MepepadOTKH OTPaOOTAHHBIX aKKyMYJISITOPOB
U TaJIbBAHWYCCKUX 3JeMEHTOB. OCHOBHBIC HAIpPAaBJICHUS COKPAMICHUS 00Pa3yIOINXCS TBEPIBIX OTXOJIOB B
raJIbBAHOTEXHUKE U TTPOU3BOJICTBE MEUATHBIX TIIAT.

Pazoen 5. Coepemennvie mexnonocuu u o0b6opyoosanue 051 peuileHuss npooiem 3Koao2uu u
pecypcocbepedrcenus

Knaccupukanus MetomoB. ba3oBele TeXHONOrMH H  OOOpYJOBaHHWE C  HCIOJIB30BaHHEM
JNMEKTPOXUMHUUYECKON HAyKM B PEIIEHUH OKOJIOTHYECKUX MpoOieM. YCTaHOBKH, HCIOIb3YIOIINE
ANEKTPOMEMOpaHHBIC TIPOIECCHI, AIEKTPOIIN3, MIEKTPOQIIOTAIHIO, SJCKTPOKOATYIISIIHIO, SJICKTPOINATN3 JISI
o0OecrieyeHruss OYHMCTKH TPOMBIBHBIX U CTOYHBIX BOJ OT HOHOB I[BETHBIX METAJJIOB, OPTraHUYECKHX
3arps3HUTEINCH, a TakKe JUIsl pereHepalii OTpadOTaHHBIX KOHIIEHTPUPOBAHHBIX PACTBOPOB C BO3BPATOM UX
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B TEXHOJOTWYeCKMH T1uKI. OOJacTH TNPUMEHEHHS OJICKTPOXUMHYECKHX TEXHOJOTUH. Marepuasl
AIIEKTPOJIOB, MEMOpaH, KOHCTPYKIIUU anaparos.

Pazoen 6. Oxpana oxpyoicaroweii cpeovl u busnec

PeiHOK TexHONOruid, obopynoBanus M ycayr. OCHOBbI MapKETHHIA, MEHEIKMEHTAa, pa3BUTHE
npeApUHIMATENbCTBA B oTpacii. COBpEeMEHHBIC TEHICHIIMH Pa3BUTHs TEXHOJIOTUU U O0OPYAOBAHUS IS
peteHust mpodiieM pecypcocOepeKeHHsI U HKOJIOTHUECKON O€30MaCHOCTH 00BEKTa.

4 O0beM yueOHO JUCUMIITIMHBI

O0BbeM THCHHMIIIHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q. q,

O01ast TPY10€eMKOCTh M CHUTITHHBI 2 12 54
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,9 32 24
Jlexkuun 0,444 16 12
[Tpaktrueckue 3ansatus (I13) 0,444 16 12
CamocrosiTejibHasi paboTa 1,1 40 30
KoHTtakTHas camocTosTenbHas pabora 0,4 0,3
CamocTosiTeIbHOEC U3YUYCHHE PA3IeTIOB JUCIIUILIMHBI pasp 39,6 29,7
Bujg uTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«OCHOBBI KBAHTOBOU XMUMHI»

1 eab AMCHUIUIMHBI — COCTOUT B U3YYEHUH OCHOBHBIX MOHSITUIM COBPEMEHHOW KBAHTOBOW XMMHUHU U
KBaHTOBO-XMMHUYECKHX METOJOB pacyeTa CTPOCHUS U CBOMCTB XUMUYECKUX CUCTEM; BO BBEJICHUH CTY/ICHTOB
B KpPYI' OCHOBHBIX IPEACTABICHHUN O XUMHUYECKOW CBSI3M M MEKMOJECKYJISIPHBIX B3aUMOJCHUCTBUAX U
O3HAKOMJICHUM Ha 3TOM OCHOBE C OCOOCHHOCTSIMH XUMHUYECKOW CBSI3M B XHMMHUYECKUX BEIIECTBaX M
00YCJIOBJICHHBIX 3TUM CBOMCTBAMHU MaTEPHAJIOB; B OCBOCHUU PAOOTHI C OCHOBHBIMU KBAaHTOBO-XUMHYECKHUMHU
KOMITBIOTEPHBIMH ITPOTPAMMaMH, UCTIOIb3YEMBIMU Ha TIPAKTUKE.

2 B pe3ysbTaTe M3y4YeHUs1 TUCHUILIMHBI 00y4arOIIHiCs T0JIKeH:

Obnaoams cleqyOmUMU KOMIETSHIIMSIMA U UHAUKATOPAMH MX JOCTUKECHUS:

IIK-2.1, T[IK-2.2, IIK-2.3, [IK-4.1, IIK-4.2, [IK-4.3

3nams:
- OCHOBHBI€ MOJIOKEHUSI KBAHTOBON XUMHUH, COBPEMEHHON TEOPHH XUMUYECKOU CBSI3U U MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS U IPUMEPHI €€ MPUMEHEHUSI K KOHKPETHBIM XUMUUYECKUM CHCTEMaM;
-  MOPUHUUIBI KOJWYECTBEHHOM XapaKTEPU3AIlMU ATOMHOM M AJIEKTPOHHOW CTPYKTYPbl MOJIEKYJISPHBIX
CUCTEM;
- OCHOBHBIE B3aUMOCBSI3U MEXIY JEKTPOHHOU CTPYKTYpOH U (PU3UKO-XUMHUUECKIMU CBOMCTBAMH BEIIIECTB,
JIeXKalye B OCHOBE YIPABJIEHUs CBOMCTBAMMU;
- BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKHX pPACUETHBIX METOJOB M 00JacTu
UX TPUMEHHMOCTH.

Ymemn:
- MPUMEHATh KBAaHTOBO-XMMHUYECKHUE MOJXOJbl M METOJbI AJisi pacyeTa, MHTEPIpPETAluUd U MpeACcCKa3aHus
CTPOEHUS W CBOMCTB MOJIEKYJISIPHBIX CHCTEM.

Braoemy:
- DJIEMEHTapHBIMU HaBbIKAMU MPUMEHEHUS KBAHTOBO-XUMHUYECKHUX MOAXO0/I0B U METOAOB M MHTEPIPETALUN
pEe3yNbTaTOB MPU PEIICHUH MPAKTUYECKUX TEXHOJOTHYECKUX 3aJad M CTaHJApTHBIMH  KBAaHTOBO-
XUMHYECKUMHU KOMIBIOTEPHBIMHU IIPOTPaMMaMHU.

3 Kpartkoe conep:kanue JMCIHHUIITHHbI
Beeoenue. Tlpenmer KBaHTOBOW XMMHH. Pojib KBAaHTOBOW XMMHUHM B OINMUCAHWU XUMHUYECKUX SIBJICHUN M
poLEeCccoB. B3anMOCBA3b KIaCCUYECKON U KBAHTOBOW MOJIETIEN MOJIEKYJI.
Pazoen 1. Obwue npunyunsvt K8AHMOBOU XUMUU
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1. OcHoBHBIC PUOTMKCHHS.

OcCHOBHBIEC TIOJIOKEHHMS KBAaHTOBOW MEXaHUKH. BapmanMoHHBI MeTON HAXOXXKICHHUS BOJHOBBIX (DYHKITHIL.
[TpubmikeHre HE3aBUCUMBIX YacTUIl. METoJ caMOCOIJIacOBaHHOTO Mo Juisi atomoB. [lpubmmkenue
LEHTPAJIbHOIO MoJIA. ATOMHBIE OPOUTAIN U UX XapaKTEPUCTUKHU.

2. OAHOAIEKTPOHHBIE 1 MHOTOAJIEKTPOHHBIE BOJTHOBBIE (DYHKIIUU M METO/BI UX pacyeTa.
AHTHCUMMETPUYHOCTb JJIEKTPOHHOW BOJHOBOW ¢yHkunu. Croun-opOurtanu. Jlerepmunant Creiitepa.
Beenenne B Meronpl Xaptpu-®oka u Kona-1llsma, xumuueckas TpakTOBKa Pe3yJbTAaTOB. DJIEKTPOHHbBIC
KOH(UTYpAIMHA aTOMOB C TOYKU 3PEHUS] KBAHTOBOU XMMHUH.

Paszoen 2. Memoowi kéanmogotl xumuu

2.1. MonekynsipHasi CTpyKTypa, 3JIEKTPOHHAsI KOPPEIISILUL.

[Mpubnuxenne bopra-Omnmenreiimepa, aquadaTHYecKuil TOTEHIIUAT U TIOHATHE MOJIEKYIISIPHOU CTPYKTYPHI.
Metonpl Xaptpu-®oka u Kona-llloma s monekynel. [lpubmmwkenne MO JIKAO. DnexrponHas
Koppemsiius. MeTtoa KOH(QUTYPAlMOHHOTO B3auMojeucTBHs. Teopus Bo3MylleHuWd. Pacuer sHeprum
JUCCOLMALMU XUMUYECKUX CBA3EH.

2.2. Hesmnupuueckue 1 NoIyIMIUPUUECKHAE METOIBI.

Hepapxusi MeToq0B KBaHTOBOM xumuH. Hesmmupuueckass kBaHToOBas XuMus. basucHble QyHKIMM Ais
HEOMITMPUYECKUX PacuyeToB. ATOMHBIC M MOJEKYJSpHbIE 0a3ucHble HAaOOpbl. Ponb 0a3uCHBIX (QYyHKIUI B
ONMHMCAaHUU CBOWCTB MoJekyl. [lomysmnupuueckue meroabl. BamenTHoe mnpuOmmkeHue. [-3IEKTPOHHOE
npubmpkenue. Meroa Ilappusepa-Ilonna-Ilappa. IIpoctoit u pacmmpeHHblil MeTobl Xtokkens. TouyHOCTh
KBaHTOBO-XMMHUYECKHX PACUE€TOB CBOWCTB MOJIEKYI.

Pa3zoen 3. Xumuueckas c6sa3b u medcmMonekyisaprvie 3aumooetcmaus

3.1. Xumuueckas cBsi3b U MEKMOJIEKYJISIPHbIE B3aUMO/ICHCTBUSI.

OpOutasibHas KapTUHAa XUMUYECKOM CBsi3u. KOHCTpYyKTHMBHAasi W JECTpyKTHBHash HUHTEpdepeHuus
opbOuTanei. MonekynspHble OpOUTANU U X CUMMETpuitHas kiaccupukanus. KoppensinonHsie 1uarpaMMsl.
DNEKTPOHHBIC KOHPUTYPALIUU IBYXaTOMHBIX MOJICKYJI. AHAJIM3 3aCeIICHHOCTEH opOuTaiel mo Majuiikeny.
[TonsiTHe O 3apsaax U MOpsIKax CBS3EH.

[IpocTpaHCcTBEHHOE  pacHpeleleHHe  JJIEKTPOHHOM  IUIOTHOCTM M XMMHYECKass  CBA3b.
MexmonekynspHbie B3auMoaeiicTBus. JledhopmaninonHas 31eKTPOHHAS TUIOTHOCTb.
3axnouenue. KBaHTOBass XMMMSI KaK MHCTPYMEHT IIPOrHO3a B XUMUH.

OO0r11ee KOJIMYECTBO Pa3ALioB — 3.
4 O0bemM yueOHOH THCHHMIIINHBI

. O0beM TMCHHUIIIMHBI
Buj yueoHoii padoThl et

3E | Akaa. 4. | AcTp.4.
O01as TPyA0eMKOCTh TN CIUTITHHBI 2 72 94
KonrakTHasi pa6oTa — ayiuTOpPHBIE 3aHATHSL: 0,89 32 24
Jlexun 0,445 16 12
[TpakTnueckue 3anstus (I113) 0,445 16 12
Jlaboparopusie pabotsl (JIP) - - -
CamocrosiTejibHas padoTa 1,11 40 30
KonTakTHas camocTostenpHas paboTa 0,4 0,3

1,11
CaMoCTOsITETbHOE N3YUYEHHE Pa3/iesIOB JUCIUIUINHBI 39,6 29,7
Bua koHTpoJs: 3a4€T ¢ OLEHKOMH
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5.3 IucuunjauHbl 4acTu, GopMUpPyeMoii yYACTHUKAMU 00Pa30BaATeJbHbIX OTHOLIEHUH (JUCUMIIJIMHBI
1o BbIOOPY)

AHHOTaNUs padoyeil MPOrpaMMspl AUCHUILIMHBI
«MeToabl HCC/IEIOBAHNS B TEXHOJIOTHH IEKTPOXUMHYECKHX MPOLECCOB»

1 Heab AMCHUIUIMHBI — MpHOOpeTeHHe oO0ydJaromuMHcA 3HAHUH B 00JacTH METOJOJIOTUHU
JIEKTPOXUMHUYECKUX HKCIEPUMEHTAIbHBIX HCCIEJOBAaHUM, HEOOXOAMMBIX IPU OCBOEHUHU JUCLUIUINH
npoduIs MOArOTOBKH.

2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00yYAIOIIUICA T0JIKEH:

Obaadoams CIeAYOMUMU KOMIIETCHIIUSAMU U WHANKaTopamu ux noctwkenus: [1K-2.1, IIK-2.2, TIK-
2.3, IIK-3.1, [1K-3.2, TIK-3.3, [1K-4.1, 11K-4.2, [1K-4.3, T1IK-5.5.

3uame:

— HayuHble OCHOBBI U TEXHOJIOTMYECKHE ACHEKThl MHCTPYMEHTAJIBbHBIX METOJIOB HCCIEAOBAHUS B
TEXHOJIOTHH 3JIEKTPOXUMHUECKUX POIIECCOB;

— SKCIEPUMEHTAIbHbIE METOJIUKHU UCCIIEIOBAHUS JIEKTPOXUMUYECKUX CUCTEM, KaK B PABHOBECHBIX,
TaK U B HEPAaBHOBECHBIX YCJIOBUSIX;

— (pU3UKO-XUMUYECKHE OCHOBBI METOJIOB UCCIIEIOBAHUS DIIEKTPOXUMUYECKIX CUCTEM.

Ymemn:

— — COCTaBHUTh IUJIaH SKCHEPUMEHTAIBbHBIX HWCCICAOBAaHUN [JIl PELIEHUsT KOHKPETHBIX 3ajad
AJIEKTPOXUMUYECKUX TEXHOJIOTHIA;

— Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN I'PAMOTHO MOCTPOUTH ILJIaH SKCIIEPUMEHTA;

— BBIOpaTh HEOOXOAMMbIE HHCTPYMEHTAJIBHBIE METOBI HCCIIEJOBAHUS SJIEKTPOXUMHUECKUX CHCTEM.

Braoemnw:

— — OCHOBaMHM METOJIOJIOTMM HWHCTPYMEHTAJIBHBIX METOJOB HCCJIEIOBAaHUS B TEXHOJOTUU
3JIEKTPOXUMHYECKHUX MPOLIECCOB;

— — SKCIEPUMEHTAIbHBIMU IPUEMaMH 3JIEKTPOXUMHUUECKUX UCCIICJOBAHUM.

3 Kpartkoe cogep:xaHue TUCHUILUIHHBI

Paszoen 1. Bgeoenue.

1.1 Kunemuka sn1exmpoxumuieckux npoyeccos.

[IpenmMer u conepkaHue TUCHUIUIMHBIL. 3a7aud TUCHUIUIMHBL. POJb 3JI€KTPOXUMHUHN B COBPEMEHHOM
Hayke U TexHuke. OCHOBHbIE NMOHATHs. KaTonHble M aHOAHBIE MOJSPU3ALUOHHBIE KPUBBIE, OIPEIEICHHUE.
[IpumeHeHne KaTOIHBIX U aHOJHBIX MOJIIPU3ALMOHHBIX KPUBBIX B IPAKTUUECKUX LIETAX. M3yueHne KUHETUKU
INEKTPOXUMHUYECKUX MPOLIECCOB B CTALIMOHAPHBIX YCIOBUSX.

1.2 Memoo nonsapuzayuonHulx KPUSbLX.

Meton mnoNIIpU3alMOHHBIX KpHUBBIX. OlpeneneHue NOJISPU3ALUOHHBIX KPUBBIX, Pa3HOBUIHOCTH
HOJIAPU3ALMOHHBIX KpHUBBIX. OO0JIaCTH HCCIEOBAaHUI C HCIIOJIb30BAHMEM MOJSPU3ALMOHHBIX KpPUBBIX.
DJeKkTpuyeckas cxema M3MepeHHs KaToJAHOr0 U aHOJHOro moreHuuanoB. Dnekrpox Jlyrruna (I'ebp), nensb
€ro MpUMeHEeHHs. XOJ CTaHJAPTHBIX KaTOAHBIX M AHOJHBIX MOJSPHU3ALMOHHBIX KPUBBIX, XapaKTepHbIE
oOmnacty. JIMMUTHpYIOIME CTaAUK KaTOJHOT'O BOCCTaHOBJIEHUS MeTailioB. [lepenanpsikenue. OnpeneneHue.
VYpaBHeHHE MONSPU3ALMOHHON KPUBOM B ciyyae mepeHanpsbkeHus auddysueit. OO000mEHHbIE KaTOIHbIE
HOJISIpU3alMOHHBIE KpuBbIe (0e3 orpaHuueHui, ¢ AudQ. orpaHUYEHUSIMHU, CyMMapHble). YBeIUYEHUE
CKOPOCTH KaTOJHOTO Ipolecca B ycinoBusix aud¢ysuu. JlumutHpyromue cTaauyd KaTOAHOIO Ipoliecca.
VYpaBHeHHE MOJAPU3ALMOHHON KPUBOW B Ciydae 3JIEKTPOXMMHYECKOrO MepeHamnpspkeHus. Tok oOMeHa.
VpasHenune Tadens. Bun nonspusalMOHHBIX KPHUBBIX XapakTepHble Ui peakiuil, MPOTEKaIoIUX C
3aMeJICHHOM CTaJueil NPUCOEAMHEHHUs WM OTJaud JJIEKTpOHAa B TPAJAMIMOHHBIX U B TageleBCKUX
KOOpAMHaTax. AHOJHas MaccuBalus MeTayuioB. lcronb3oBaHHE aHOHBIX MOJIIPU3ALUOHHBIX KPHUBBIX B
IPAKTUYECKUX Lensax. [lonsipu3anvoHHble KpUBBIE aHOJHOIO PAacCTBOPEHUS METANIOB U BOCCTAaHOBIICHUS
KHCJIOpO/1a B HOPMAJIbHBIX YCIOBUSX, IIPH MEpeMeNInBaHnuU pacTBopa. CKOpocTh Koppo3uu. YeTsipe 0bnacti
Ha aHOJHOM NOJIIPU3ALMOHHON KPUBOM: NPUUMHBI BOSHUKHOBEHUS.

1.3 Memoo epawaiowecocs Oucko8020 31eKmpooa

Mertoa Bpamaromerocsi AUCKoBoro aiekrpoga. Obractu mpumMeHeHust merona. Ycrpoiicto BJID.
VYpaBHeHue IoTHOCTH Toka Ha BJID. OmpeneneHne IMMUTHPYIOMIMX CTaAUM 3IEKTPOXHUMHUYECKHUX
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nponeccoB ¢ nomonis BJ[D. HecranmonapHbeie METOIbI MCCIEIOBAHUS KHHETUKHU 3JIEKTPOIHBIX MPOIIECCOB B
3NIEeKTpOXUMuH. L{ukiarueckas BOIbTaMIPOMETPHS, OTIpeieieHue, 001acTh MPUMEHEHUSI.

Pazoen 2. Ilomenyuomempus.

2.1. Uonomempusi.

Onpenenenne nOTeHHUMOMETpUU. [IpuHIMI JEHUCTBUS NOTEHIMOMETPUYECKHUX AHAINA3ATOPOB.
Ompenenenne DJIC. IN'anbBanuueckas siueiika s onpeneneHuss DJC. TloreHuuansl B MOTEHIIMOMETPUH:
JNEKTPOAHBINA, MEMOpPaHHBIN, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIA, AU(PPY3HMOHHBIN, oOmpeaencHus.
Ypasaenne HepHcTa, GU3MKO-XUMUYECKHI CMBICI IEPEMEHHBIX.

2.2. Dnekmpoosl ucnov3yemole 8 NOMEeHYUOMempuu

OCHOBHBIE TUIIBI JJIEKTPOJOB, UCIIOJIb3YEMbI€ B TOTEHUOMETpUH. CTEKIIIHHBIN 3JIEKTPOJI, YCTPOKCTBO,
npenHaznayeHue. O0nacte npuMeHeHus. VOHCENEKTUBHBINA AJIEKTPOA C TBEPMON M KUIKOH MeMOpaHOM:
YCTPOMCTBO, IpeiHa3HaueHue. [loTeHan noHCENeKTUBHOIO 31EKTPOIa B OTCYTCTBUE IOCTOPOHHHUX HOHOB.
I'padmueckuii Bua 3aBucumoctu norennuana UCH ot pH. [Ipenen onpeneneHus mOTEHIUATONPEICISIONIETO
noHa. lcnonp30BaHME HMOHCEIEKTUBHBIX JJIEKTPOAOB B MPAKTUYECKHX ULENSAX. DJIEKTPOAbl CpPaBHEHUS:
CTaHJAPTHBINA BOJOPOIHBIN 3JEKTPOI, KATIOMEIBHBIN 3JIEKTPO/I, XJIOPUICEPEOPSIHBII 3JEKTPOI. Y CTPOICTBO,
noTeHUUanonpeaesstonye peakun. O6actu npuMeHeHe IeKTPoA0B cpaBHeHUs. [loTeHmomeTpuueckoe
onpenenenue pH, npunnun neiictBus pH-merpa, snextpoasl, ucnoiabdyemble B pH-metpun. OcHOBHbIE
Oydepusie pactBopsl ansi pH-merpun. Ilpunnun neiictBus OydepHbix pactBopoB. [lepedenb OydepHbIX
cHucTeM, cocTtaB OyepHbIX cucreM, 3HadeHus pH. [IpuroToBienne crangapT-TuTpa.

Pa3zoen 3. Hccneoosanue cmayuoHaphvix Xapakmepucmux 31eKmpoxXumMuiecKux CUcmem.

3.1. Konoykmomempus.

Konnykromerpus, omnpeneneHue. DIIEKTPOIPOBOIHOCTh, CONPOTUBIICEHHE. BakHOCTH ompeneneHus
AJIEKTPONPOBOJHOCTH B DJIEKTPOXUMHUYECKHX  HCCIENOBaHUAX. YJelbHas U OKBUBAJICHTHAas
JNEKTPONPOBOAHOCTh,  (HAKTOPHl  BIUAIOIIME HA  AJIEKTPONPOBOAHOCTb.  MeETOAsl  ompeaencHus
anexTponpoBogHocTH: Merton Kombpayma, cxema mpubopa Kombpayma. KonmykTromerpudeckas siaeiika,
cxema, MaTepuain 31eKTpoaoB. [Ipsmas u KOCBeHHas KOHAYKTOMETPUS, ONIpeAeNIeHus, 00JIaCTH MPUMEHEHUSI.

3.2. Dnekmpoghopes

N3mepenue 31eKTpOKHHETHYECKOT0 TOTEHI[MAIa METOA0M 3JeKTpodopesa, cynrHocTs MeToaa. Cxema
JBOMHOI'O  AJIEKTPUYECKOTO  CJIOs, IIJIOCKOCTh CKOJIBKEHUS, OIpENEIeHHE 3JIEKTPOKMHETUYECKOIO
noTeHuuana. BaxxHOCTh U3MepeHUst 3JIEKTPOKMHETUYECKOT0 TOTEHIMANA JUIsl pELIeHUs] IPAKTUYECKUX 3a/1ay.
CoBpeMeHHbIE METOAbI U3MEPEHUS /13€Ta-II0TEHIINAaa, KOHCTPYKLIUN U3MEPUTENBHBIX SYEeK.

Pa3zoen 4. Pacceusarowas cnocobnocms 31eKmpoaumos.

4.1. Aueiixa Monnepa.

PaccenBatomiast crnocoOHOCTh JIEKTPOJIUTOB, OINpeaesieHre. MeTo/lbl ONpesieNeHus] paccenBaroLIei
crnocobHocTH. OmnpezeneHus: paccenBarollell CIOCOOHOCTH C UCIIOJIb30BAaHUEM LIENIeBOM sueliku Mosepa.
ONEeKTpOJHBIE MaTepHallbl, NPUMEHsEMble B sdelike Mouepa. OleKTpudecKkas cxema IMOAKIIOYEHUs
HMCTOYHHMKA TIOCTOSHHOTO TOKa K sueiike Mosuiepa. Pacu€r 3HadeHus pacceuBarolniell CroCOOHOCTH C
MCIIOJIb30BAaHUEM JJAHHBIX, [TOJIYYeHHBIX Ha s4ueilku Moiuepa.

4.2. Huetixa Xynna

KonTpons paboTocnocoOHOCTH rajibBaHUYECKUX PACTBOPOB € MOMOIIbIO stueiiku Xymina. Haznauenue
aueiikn Xyiga: Kakue TEXHOJOTHYECKHE IMOKa3aTeld MO3BOJIIET KOHTPOJIMPOBATh siYelKa. DIIEKTPOJIHBIE
MaTepuaibl, IpUMEHsAEMbIE B suelike Xyiula. DIeKTpUUecKas cXeMa INOJKII0UEHUS HICTOYHHUKA TTOCTOSIHHOTO
TOKa K A4eiike XyJua.

4.3 Onpeoenenue pabomocnocobOHOCMU eKMPOIUMNOS.

[IpuMeHeHNe JaHHBIX O pacceuBalOLIE CIIOCOOHOCTH B MpakTUYeCKOoW raiabBaHuKe. OmnpenencHue
paboTOCTIOCOOHOCTH ANEKTPOIHUTA C ToMolbio Sueek Xymna u Mosepa.

4 O0bem yueOHOH TUCHMILINHBI

Bup yueoHoii padornl O0BeM TUCHHUIITINHBI
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3E Axkan. | Acrtp.
q. q,

O01ast TPy10€eMKOCTh M CHUTIITHHBI 3 108 81
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,9 32 24
Jlexkuun 0,44 16 12
IIpakTnueckue 3anstus (I113) 0,44 16 12
CamocrosiTesibHas padora 2,1 76 57
KoHrtakTHas camocTosTenbHas pabora 0,4 0,3
CamocrosiTenbHOE U3YUCHHE Pa3/IeNIOB AUCIHUIUIMHBI (u1u Opyeue 2,1 756 567
BUOBL CAMOCMOSMENbHOL PabOmbl) ’ ’
Bua uTOroBOro KOHTpOJIf: 3adeT ¢ OEHKOM

AHHOTaNUs padoyeil MPOrpaMMspl AU CHUILIMHBI

«MeToabl 3JIEKTPOXUMHYECKHX UCCIeT0BAHNID)
1 eap AMCHUIUVIMHBI — TPHOOpETEHHWE OOYYarOIIMMHUCS 3HAHUH B 00JacTH METOJOJIOTHH

ANEKTPOXUMUYECKUX HKCIIEPUMEHTAIBHBIX HWCCICIOBAHUM, HEOOXOAMMBIX NPH OCBOCHUU JAUCIMIUIUH
npodus MOArOTOBKHU.

2 B pe3ysabTaTe H3y4eHHs JMCUUILIHHBI 00yYAIOMIMIACH 10JI2KEeH:

Obaadoams cneAyOIUMU KOMIIETEHIIUSAMU U UHANKaTopamu ux noctwkenus: [1K-2.1, ITIK-2.2, TIK-
2.3, IIK-3.1, [1IK-3.2, TIK-3.3, 11K-4.1, [1K-4.2, [TK-4.3, TIK-5.5.

3nameo:

— OCHOBHBIC JKCIEPUMEHTAIbHBIE METOAMKUA HCCICAOBAHUS B O0O0JACTH DIEKTPOXHUMHYECKUX
TEXHOJIOTHH;

— OCHOBBI (pH3UYECKNX U (U3UKO-XMMHYECKUX METOJOB HCCIICIOBAHUS MOBEPXHOCTH AICKTPOIHBIX
MaTepHaoB;

— TEXHOJIOTUYECKHE ACTICKTHI AJIEKTPOXUMHUECKIX METOJIOB UCCIICIOBAHUS.

Ymemns:

— Ha OCHOBE TEOPETUYECKHX IMPEACTABICHUN T'PAMOTHO MOCTPOUTH IUIAH 3JIEKTPOXUMHYECKOTO
3KCHEPUMEHTA;

— BpIOpaTh HE0OX0MMBbIE (hU3NUecKHe U (PU3NKO-XUMHUECKUE METO/IbI UCCIIEI0BAHUS;

— COCTaBUTh IUIAH OHKCIEPUMEHTAJIBHOTO HWCCIEAOBaHUS [UJIl pPEIIeHUS KOHKPETHOW 3aJadu
AJIEKTPOXUMHUUYECKUX TEXHOJIOTHIA.

Braoemy:

— OCHOBAMH METOJIOJIOTHH JIEKTPOXUMHUUYECKOTO IKCIIEPUMEHTA,

— HKCIIEPUMEHTAJIbHBIMU IIPUEMaMH 3JIEKTPOXUMUYECKUX UCCIIEI0BAHUM.

3 KpaTkoe coaep:kanue QU CHUNITUHBI

Paszoen 1. Beeoenue

1.1 Ilomenyuomempus.

[Ipeamer u copepkaHue NUCUMIUIMHBL. 3a/a4yd TUCUUILIMHBL. POJIb 3JIEKTPOXUMHUHU B COBPEMEHHOM
Hayke W TexHuke. OcHoBHble TmoHATHSA. OmnpeneneHue mOTEHIMOMETpUU. [IpuHIUN AeHCTBUA
MOTEHIIUOMETPUUECKUX aHATN3aTOPOB.

1.2 Honomempus

Omnpenenenne DJIC. TanpBanunueckas sueiika ana  onpexaenenus JJ[C. Ilorenumansr B
MOTEHLIMOMETPUU: DIIEKTPOJIHBIM, MEMOpPaHHBIM, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN, AU((Y3UOHHBIH,
onpezaeneHus. YpasHenue Hepucta, pU3NKO-XUMHUYECKUIT CMBICI TTEPEMEHHBIX.

1.3 Dnexkmpooul ucnonvzyemvie 8 NOMeHYUOMeMpuu

OCHOBHBIE TUITBI JJIEKTPOJOB, UCIIOJIb3YeMbI€ B TOTEHIOMETpUH. CTEKIIIHHBIN 3JIEKTPOJI, YCTPOUCTBO,
npeaHazHadeHue. O6mactp npuMeHeHusl. VOHCENeKTUBHBINA AJEKTPO ¢ TBEPAON U KUAKOH MEeMOpaHOI:
YCTPOMCTBO, IpeiHa3HaueHue. [loTeH1an noHCeNeKTUBHOTO 3JIEKTPO/Ia B OTCYTCTBUE MTOCTOPOHHUX MOHOB.
I'padpuaeckuii By 3aBucumoctu norenmuana MCHO ot pH. [Ipeaen onpeneneHust IOTEHIMATIONPEACISIONIETO
noHa. lcrnonb30BaHME HMOHCENEKTUBHBIX AJIEKTPOJOB B MPAKTUYECKUX LENSIX. DIEKTPOAbl CPaBHEHUS:
CTaHJIapTHBIA BOJOPOIHBIN 3JIEKTPO/I, KAJTOMEIbHBIN AJIEKTPO/I, XJIOpUIACEpEOPSHBII 3JIEKTPO. Y CTPOHCTBO,
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noTeHUuanonpeaesstonye peakun. O6actu npuMeHeHne IeKTPoA0B cpaBHeHU. [loTeHmomMeTpuueckoe
onpeaenenue pH, npunnun neiictBus pH-merpa, snextponsl, ucnoiaszyemsle B pH-metpun. OcHOBHbIE
O0ydepnrpie pactBopsl mnsi pH-merpun. [lpunnun neiictBusi OydepHbIx pacTtBopoB. Ilepedenp OydepHBIX
cHucTeM, coctaB OydepHbIX cucreM, 3HadyeHus pH. Ilpurotosienue crangapT-TuTpa.

Paszoen 2. Hccneoosanue cmayuoHaphvix Xapakmepucmux 31eKmpoXUMUiecKux cCUcmem.

2.1 Konoykmomempus.

Kongykromerpus, ompenenenue. DIEKTPONPOBOIHOCTb, CONPOTUBICHHE. BaKHOCTH olpeneneHus
AIIEKTPONPOBOJHOCTH B AJNEKTPOXMMHMYECKHX  HCCICNOBAaHMAX.  YJAENbHass W DKBUBAJICHTHAA
3MEKTPONPOBOJAHOCTh,  (HAKTOPbl  BIMAIOIIME HA  AJIEKTPONPOBOIHOCTb.  MeToabsl  OmpenereHus
anekTponpoBoanocTu: Meron Konbpayma, cxema npubopa Konbpayma. Konapykromerpuueckas siueiika,
cxema, MaTepuall 3MeKTpoAoB. [Ipsimast 1 KOCBEeHHasi KOHYKTOMETPHSI, OTIPEICICHNUs, 00JIaCTH TPUMEHEHHUS.

2.2 Dnexmpodghopes.

W3mepenue 31eKTPOKUHETHYECKOTO MTOTEHIIMAIa METOIOM JIEKTpodopesa, CyIHOCTh MeToa. Cxema
JIBOMHOIO  3JIEKTPUYECKOTO  CJOsl, IJIOCKOCTh CKOJIBKEHHUS, OIpeAeseHHe 3JIEKTPOKHMHETUYECKOTO
noTeHIuafa. Ba)xHOCTb U3MEpEHHs ANEKTPOKUHETHUECKOTO TOTEHIIMAA AJISl pEIICHHs TPAKTUYECKHX 3a/1a4.
CoBpeMeHHbIE METOAbl U3MEPEHUS 13€Ta-MI0TeHIINAaa, KOHCTPYKLIUN U3MEPUTENbHBIX SYeeK.

Pa3zoen 3. Pacceusatrowas cnocoonocms 31eKmpoumos.

3.1 Hueiixa Monnepa

PaccenBaromasi crmocoOHOCTh 3JIEKTPOJIUTOB, OINpeaesieHHe. MeToIbl ONpeNeIeHUs] pacCenBaIOICH
cnocobnoctu. OnpeneneHus: pacceuBarolleil CIOCOOHOCTH C UCIIOJIb30BAaHUEM IIeNIeBOi siueliku Mosepa.
DJEeKTpOIHBIE MaTepualbl, NMpPUMEHIEMble B sdeiike Moiiepa. DJIEKTpUYecKass CXeMa IOAKIIOYCHHS
UCTOYHUKA TOCTOSIHHOTO TOKa K sdeiike Mouepa. Pacuér 3HaueHusi pacceuBaromieil CIOCOOHOCTH ¢
UCTIOJIb30BaHUEM JJAaHHBIX, TIOJIyYE€HHBIX Ha sueiiku Mosepa.

3.2 Hueuxa Xynna

KoHTpoib paboToCcrmocoOHOCTH TalTbBAHUYECKUX PACTBOPOB € TIOMOIIIBIO siueliku Xyiia. Hasnauenue
sayeiikn XyIa: Kakue TeXHOJOTHYECKHE MOKa3aTelld MO3BOJIIET KOHTPOJIMPOBATH siYelKa. DIIEKTPOIIHBIC
MaTepHalbl, IpUMEHsIeMbIe B stueiike Xymia. DIeKTpryecKasi cxema MOJAKII0YCHNsI HCTOYHHUKA TOCTOSTHHOTO
TOKa K siueiike XyJuia.

3.3 Onpeodenenue pabomocnocoonocmu 31eKmpoaiumos.

[IpuMeHeHNne AaHHBIX O PacCEUBAIOIIEH CIIOCOOHOCTH B MPaKTUYECKOW ranbBaHuke. OnpeaencHue
paboToCrocoOHOCTH AIEKTPOIUTA ¢ moMoIisio Adeexk Xyinna u Mosepa.

Pa3zoen 4. Kunemuxa snexmpoxumuieckux npoyeccos.

4.1 Memoo noaapuszayuoHHbIX KPUBIX.

MeTon moNnApU3alMOHHBIX KpuUBBIX. OmpeneneHUe MOMSPU3AIMOHHBIX KPUBBIX, Pa3HOBUIHOCTH
MOJIIPU3AIMOHHBIX KPHUBBIX. (OOJIACTH HCCIIEIOBAaHUI C HWCIIOJIB30BAHUEM TOJISPHU3AIMOHHBIX KPHUBBIX.
DneKTpuueckas cxema M3MEpeHHs KaTOAHOTO W aHOJHOTO MmoTeHIuanoB. Juektpor Jlyrruna (I'ebp), uenb
€ro TMPUMEHEHHs. XOJ CTaHJAPTHBIX KATOAHBIX M AHOJHBIX TOJSPH3AIMOHHBIX KPUBBIX, XapaKTepPHBIC
obnactu. KaTonueie monsipu3aliioHHbIe KPUBBIE, ornpeneieHue. [[puMeHeHne KaToaHbIX MOMSPU3AIIHOHHBIX
KPUBBIX B TPAKTUYECKUX TENIAX. JIMMUTUPYIONIUME CTaJlHH KAaTOJHOTO BOCCTAHOBJICHHS METAJLIOB.
[Tepenamnpsokenue. OmnpeneneHue. YpaBHEHHE TMOJNSIPU3ALMOHHON KPUBOW B cCllydyae MepeHanpsHKeHus
muddy3ueit. OO0OMEHHBIE KaTOAHBIC TMOJSPU3ANUOHHBIE KpuBble (0e€3 orpanuueHui, ¢ audd.
OTPaHUYEHUSIMU, CYMMapHbIe). YBEIWYEHHE CKOPOCTH KaTOIHOTO Tpolecca B YCHOBHUSAX AU(Yy3UH.
JIMMHATUpYIOIIME CTaJAWM KATOJHOTO TMpollecca. YpaBHEHHWE TONSAPU3AIMOHHOW KpUBOM B cCllydyae
ANEKTPOXUMHUUYECKOTO TiepeHanpsokenus. Tok oOmeHa. Ypasuenue Tadens. Bua nmonspu3aiinoHHBIX KPUBBIX
XapaKTepHBIC ISl PeaKIni, MPOTEKAIONINX C 3aMEUIEHHOW CTaJinell PUCOSTNHEHHS HITH OTIa49H JIEKTPOHA
B TPAJUIMOHHBIX U B Ta(eleBCKUX KOOpAWHATaX. AHOJHBIC TMOJSIPU3ANMOHHBIE KPUBBIC. AHOIHAsS
MacCHBAIMS METAUIOB. VICIONIb30BaHWE AHOIHBIX MOJIAPU3AIMOHHBIX KPHUBBIX B MPAKTHYCCKHX IIEIIAX.
[TonspuzanroHHbIe KPUBBIE aHOJHOTO PACTBOPEHUSI METAIIIOB U BOCCTAHOBJICHHSI KHCIIOPO/Ia B HOPMATbHBIX
YCIOBHSAX, TpH TepeMemuBaHund pacTBopa. CkopocTh Kopposuu. YerTsipe 007acTH Ha aHOMHOM
MOJISIPU3AIMOHHON KPUBOW: TPUYUHBI BOSHUKHOBEHHUSI.

4.2 Memoo spawarowge2ocs OUCKOB020 31eKMPoOd.

N3ydeHne KUHETHKH OJIIEKTPOXMMHUYECKUX TIPOIIECCOB B CTAlIMOHAPHBIX YCIOBUAX. Metox
BpaIaronierocs IUcKoBoro siekrpoma. OOmactu npumeHeHus: metona. Crpoenue BJID. YpaBHenue
IUIOTHOCTHU ToKa Ha BJ[D. Onpenenenne TUMUTUPYIONMIUX CTAAWHA AIEKTPOXUMUIECKUX TIPOIECCOB C MOMOIIIb
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BJID. HecranumonapHbsle METOIbl HCCIEIOBAHUS KHUHETHUKH DJIEKTPOJHBIX MPOIECCOB B AIEKTPOXUMHUH.
[uknuyeckasi BOIbTaMIPOMETPHS, OTIPEACTICHUE, 00IACTh MPUMEHEHUSI.
4 O0beM yueOHO# JUCUMIIJIMHBI

O0BbeM TUCHUIIINHBI
Bup yueOHoii padoThl 3 Axkaa. | Acrtp.
4. 4.
OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ay{uTOPHbIE 3aHSITHSI: 0,9 32 24
Jlexnun 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJbHas padora 2,1 76 57
KonTaktHas camocrositenbHas paboTa 0,4 0,3
CaMocTosTenbHOE U3YUeHUE Pa3/IeTIOB TUCIUILIUHEI (iU Opyeue 2,1 756 56 7
BUOBL CAMOCMOSIMENbHOU pabombl) ’ ’
Buja uTOoroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUIIMHBI
«Koppo3usi 4 3a11uTa MeTaNJI0B»

1 Heap AucuMmIMHbI — IpUoOpeTeHre 00yJaroMMUCS 3HAHUH OCHOBHBIX HAYYHBIX U IPAKTHUYECKUX
II0JIO’KEHUIN O KOPPO3UU U 3aIlUTE METAJIIOB U IPUMEHEHUE UX IIPU PEILICHUH 3aa4 10 3alUTE METAJUIOB OT
KOPpO3UH.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4al0IIMIACH 10JI2KEeH:

Obradame CIEAYIONUMU KOMIIETCHIIUSAMU W WHANKaTOopamu ux noctwkenus: [1K-2.1, [IK-2.2, TIK-
2.3, 11K-3.2, [1K-4.1, I1K-4.2, [IK-4.3, TIK-5.2, [1K-5.4, [1K-5.6.

3nameo:

- OCHOBHBIE IIOHATHUA M ONPEACICHUS [0 KOPPO3MHM M 3alUTE METAJJIOB;, OCHOBHBIE IIOJIOKEHUS
TEPMOJMHAMMKY, KHHETUKU U MEXaHU3Ma KaTOJIHbIX U aHOJHBIX peaklnuii KOPPO3UOHHOT'O MPOIIecca;
- METOJIbl U TEXHUUYECKUE CPEICTBA, IPUMEHSAEMBIE IS 3AIUTHl METAJUNIOKOHCTPYKIIUM OT KOPPO3HH.

Ymemn:
- PaCCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKN KOPPO3HMOHHOIO MpoIiecca U BEIOUPATh METO/Ibl U TEXHUYECKHE
CpEJCTBA JJIs 3aLIUThl METAIUVIOKOHCTPYKLIUNA OT KOPPO3UU;
- ONpeAessATh BUIbl KOPPO3MM U BBIOMpPATh METANIMUYECKHUE KOHCTPYKIMOHHBIE MaTepuaibl U 3allUTHbIE
HOKPBITHS;

Braoemw:
- METOJIaMU KOPPO3UOHHO-3JIEKTPOXUMHUYECKHUX UCCIEA0BAHNM;
- METOZIaMHU aHaJIM3a Pe3yIbTaTOB 00CIEI0BaHHSI KOPPO3UOHHBIX Pa3pyLICHUH METAUIOKOHCTPYKIHA.

3 Kpartkoe conep:kanue JMCIHUIIIHHbI

Pasoen 1. Beeoenue. Koppo3zusa memannos 6 pacmeopax 31eKmpoumos

1.1 TepmoauHaMuKa JIEKTPOXUMUYECKON KOPPO3HH.

[TpumeHeHne quarpamm paBHOBecHM noreHuuan - pH nis ananusa npoueccos koppo3uu. Knneruka
INEKTPOXUMHUYECKON KOPpO3UHU. OIEKTPOXUMHYECKass KOPpO3Usi KaK YacTHBIM ciydyall MpPOTEKaHUs
CONpPSDKEHHBIX PEAaKIMM HMOHW3allMM aTOMOB MeETajula U BOCCTAaHOBIJIEHUs OKuciauTens. ConpsskeHHbIE
peakuuu Mpyu HaJIoKeHUH BHelHel nonspuzauuu. [lonspuzanuonnoe conporuienue. Kopposus B ycioBusax
JIOKaJIN3allMY KaTOJHBIX U aHOJHBIX PEAKLIUM.

1.2 Koppo3ust mpu BOCCTAHOBJIEHUU KUCIOPOJa U MIOHOB BOJIOPO/A.

CraguiiHOCTP MOHM3AIMM METajula. Y4acTue KOMIIOHEHTOB PAacTBOpPAa B 3JIEMEHTAPHBIX CTaAMSIX
aHonHOM peakuuu. Juddy3suoHHble orpaHuueHUss aHOAHON peakiuu. PacTBopeHne wMeramia Mo
XUMHUYeCKOMy MexaHu3Mmy. IlaccuBHoe coctostHne MetayuioB. CriocoObl mepeBojia MeTaayia B IacCUBHOE
cocrosinue. Ciayyan HapylIeHHs T[aCCHBHOTO COCTOSIHUS (IlepernaccuBalys, NUTTUHIO00pa3oBaHUeE).
Koppo3us crinaBos. IlapunanbHble CKOPOCTH pacCTBOPEHUS KOMIIOHEHTOB CIIJIaBa.

Paszoen 2. Koppo3us memannos 6 npupoOHbIX U NPOMBIUIEHHBIX YCTOGUX
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2.1 AtmocdepHas kopposus. MexaHu3M, KOHTpoJupyomue (akTopbl. BiusHue 3arps3HeHuit
aTMocQepsl, BIAXHOCTH, TEMIIEPATyphl HA CKOPOCTh aTMOC(HEPHOIT KOPPO3UH.

2.2 Tlom3emHas, Mopckas, OHoOJIOTHUECKash KOppO3Ws. YCIOBUS BO3HHKHOBEHHUS, MEXAHH3M,
0COOEHHOCTH MPOTEKAHUS.

2.3 IluTTUHTOBasA, MEXKPUCTAJUIUTHAA KOoppo3us. OcoOeHHOCTH MpOoTeKaHUs. BiusHue pa3inyHbIX
(baxTOpOB Ha CKOPOCTH JIOKAJIHHBIX BUAOB KOPPO3UH.

2.4 Kopposus non aeictBueM Harpy3ok. Koppo3nonHoe pactpeckuBanue. CTaauu pocTa TPEUIMHBI.
Kpurnueckoe Hanpsbxenue. Kopposnonnas ycranocts. [Ipeaen Koppo3noHHON yCTanocTH.

2.5 TepMoaMHAMUKa M KUHETHKA Ta30BOM Koppo3uu. TpeboBaHus, MpeabsBiIsSeMble K 3alIUTHBIM
rieHKaM. MeXaHu3M OKMCIIEHHSI M 3aKOHBI POCTa OKCUAHBIX IUICHOK. BiusHHE pa3nuyHbIX (aKkTOpOB Ha
CKOPOCTb I'a30BOI1 KOPPO3HH.

Pazoen 3. Kopposuonnas cmotikocms 8adxCHeUwux Memaiios u Cniaos

3.1 DnekTpoxuMuYecKas XapaKTepUCTUKA M KOPPO3MOHHAs CTOMKOCTbh Ba)KHEHIIMX METAJJIOB U
CIUIaBOB Ha MX ocHOBe. Koppo3noHHas CTOWKOCTB %kelle3a U CIUIaBOB Ha ero ocHOBe. Koppo3noHHbIe cBOCTBA
xenes3a. Ponb yrimepoga B KOPPO3HMOHHO-3JIEKTPOXMMHUYECKOM IIOBEJICHUU CIUIABOB JKEJle3a C YIJIEpOJIOM.
[TpuHIMIIBI JIETUPOBAHMS JUIS TOBBIIICHHUS KHCIOTOCTOMKOCTH, CTOMKOCTH NPOTHB MUTTUHTOBON U
MEXKPHUCTAJUIUTHON KOppo3uu. XKapocTolKue U )KapoIpoyHbIe CTaIN. DIEKTPOXUMHUECKas XapaKTepUCTUKA
U KOPPO3MOHHAS CTOMKOCTh Ba)KHEHIIMX I[BETHBIX METAJUIOB U CIJIAaBOB HAa MX OCHOBE (Me/b, HUKENb,
TIOMUHMMA, MarHui, TUTaH).

3.2 Koppo3uoHHasi CTOWKOCTh U 3alllUTHASI CIOCOOHOCTh METANTNYECKUX MOKPBITUH.

Koppo3nonHasi CTOMKOCTh M 3aIlMTHAsl CIIOCOOHOCTH TajbBaHUYECKUX MOKphITUN. Kitaccudpukanus
HNOKPBITUI. MexaHu3M 3alIUTHOTO JACUCTBUS OJHOCIONHBIX 1 MHOTOCJIONHBIX TalbBaHUYECKUX MOKPBITHA.

Pazoen 4. Memoowl 3awumul memanioe om Koppo3uu

4.1 Knaccudukamuss u o00CHOBaHME BBIOOpAa METOAOB 3alIUTHL. [IpeaymnpexaeHue KoOppo3uud Ha
CTaIuy NPoeKTHUpoBaHus. [ [poTHBOKOPPO3HOHHBIE IerMpoBaHue U padpuHupoBanue. Tepmuueckas oOpadoTka
MeTala. 3alUTHbIe MOKPBITUS: METAIMYeCKHe, HEeMETaNIMYeCKUe HEOpraHMYecKHe M OpraHHuYecKHe.
Cunukataeie Matepuanbl. OOpaboTka arpeccuBHOi cpeabl. MHrubutopsl kopposuu. KoncepBauus
METAITMYECKUX U3JIEIUN.

4.2 DnekTpoXUMHUYECKHE METO/IbI 3alliuThl. KaTonHas ¥ aHO/HAs 3alMTa C MOMOIIBIO MOJISpU3aLUU
OT BHEIIHETO MCTOYHMKA MOCTOSHHOIO TOKA WJIM C MOMOUIbI0 poTekTopa. CTaHIMKU KaTOAHOW M aHOIHON
3aIUTHI.

4 Oovem yuednoii oucyuniunl

O0bem 1M CUMIIIMHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
4. 4.
O0mas TpyI0eMKOCTh JMCIUILTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,78 64 48,06
Jlexun 0,89 32 24,03
[Tpaktnyeckue 3ansatus (I13) 0,22 8 5,94
Jlaboparopusie paboTs (JIP) 0,67 24 18,09
B TOM 4HcIIe B popMe MPAKTUYECKON MOJATOTOBKU 0,67 24 18,09
CamocrosiTejibHas padora 1,22 44 32,94
CamocTosiTeIbHOE U3YUYE€HHE Pa3/IeIOB JUCIIUILIMHbBI 1,22 44 32,94
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOUHAST ATTECTAIHS 1 0,4 0,3
IToaroToBKa K SK3aMeHY. 35,6 26,7
Bu HTOroBOro KOHTpOJIs: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHILJIMHBI
«COBpeMeHHble METOAbI KOppOi}HOHHLIX HCHblTaHHﬁ))
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1 Heab AucuMmIMHbI — IpuoOpeTeHne 00yJaroUMUCs 3HAHUH OCHOBHBIX HAYYHBIX U TPAKTHUYECKUX
MOJIOKEHUHN O KOPPO3UU U 3aLIUTE METAIUIOB U MPUMEHEHUE UX MPU PEIICHUH 3aa4 [0 3alUTE METAIOB OT
KOPpPO3HH.

2 B pe3ysabTaTe N3y4eHHs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams CIEeayIONIMMU KOMIIETEHIIUSAMH U UHAMKaTopamu ux aoctxkenus: [1K-2.1, TIK-2.2, TIK-
2.3, TIK-3.2, [1K-4.1, TIK-4.2, TIK-4.3, T1K-5.2, [1K-5.4, TTIK-5.6.

3namy:

— TEPMHHOJIOTHUIO Y OIIPEJIEIEHUs, OTHOCSIIHNECS K KOPPO3UU U METO/1aM KOPPO3UOHHBIX UCIIBITAHUI
METAJUIMYECKUX TOKPBITUH; OCHOBHBIE IIOJIO)KEHHSI TEPMOJMHAMHUKH, KHHETMKM U MEXaHU3MOB
KOPPO3UOHHBIX MPOLECCOB C KUCIOPOAHOU U BOJOPOAHOU JIEMONISpU3ALUEH;

— XHMHYECKHE, dJCKTPOXUMHUECKUE U OapbepHbIE METOIbI TOPMOXKEHHUSI KOPPOZUOHHBIX MTPOIIECCOB.

Ymemn:

— ONpEIeNsITb BO3MOYKHOCTb CaMOIPOM3BOJIBHOIO IPOTEKAHMSI KOPPO3HOHHBIX IPOLECCOB
pa3IMYHBIX METANIOKOHCTPYKIMM, OCYIIECTBIATh MNOA00OD TEXHUYECKUX CPEACTB Mg OOpbObl ¢
KOPPO3HOHHBIM pa3pylIeHHeM KOHCTPYKIUH 1 aliaparoB, B TOM YHCJIE B 00JIACTH XMMUYECKON TEXHOJIOTHH,
B TOM YHCJI€ HAXOIAIIMXCS MO/ BO3IEMCTBUEM CUIIBHO arpECCUBHBIX CPEICTB;

— YCTaHaBJIUBATh THI U IPUPOY KOPPOSHOHHBIX PA3PYIICHUH, pACCUMTHIBAThH MOKA3aTEIU CKOPOCTH
KOPPO3UOHHBIX IPOLECCOB.

Braoemw:

— METOJIaMU KOPPO3UOHHO-3JIEKTPOXUMUUYECKHUX UCCIIEI0BAHMIA;

— pacy€THBIMM METOAAMHU OIPENEICHUsl TOKa3aTeneld CKopocTeil Koppo3uu Hu 3(P(PEKTUBHOCTH
3aIUThl OT KOPPO3UOHHBIX MTPOLIECCOB.

3 Kpartkoe coep:kanue JMCHUIITHHbI

Jucuunnuna conepxut 4 pasznena: «Koppo3us MeTasIoB B pacTBOpax 3JEKTPOIUTOB», «Koppo3us
METaJUIOB B IPUPOIHBIX U MPOMBIIIIEHHBIX YCIOBUSIX», «KOPpO3HMOHHAs CTOMKOCTh BaKHEUIITUX METAJIJIOB U
CILUIaBOBY», «MeTOo/1bl 3aIUTHI METAILUIOB OT KOPPO3UN.

Paszoen 1. Ilpupooa u mun Koppo3uoHHbIX paspyuieHuil, NOKA3Amenu CKOpoCmu KOppO3UOHHO20
npoyecca, NpoMblULIeHHAs KOPPO3USL.

Pa3nen cogepKUT NATh OCHOBHBIX M10/IPa3/IeIIOB:

1.1. AtmocdepHas koppo3usi, MOJI3EMHas, MOpPCKas, Ouojormyeckas KOpPpO3us, MUTTUHIOBAas U
MEXKpHUCTAUIUTHAs Koppo3us. OcOOEHHOCTH MpoTekaHus. BiusHue paznuuHbIX (aKTOPOB Ha CKOPOCTh
JIOKaJIbHBIX BUJIOB KOPPO3HH.

1.2. KopposuonHoe pactpeckuBanue. Crtaaunm pocra TpeuuHbl. KpuTudeckoe HampsbkeHue.
Koppo3uonnas ycranocts. IIpenen Koppo3MOHHON yCTaIoCTH.

1.3 TpebGoBaHusi, npeabsBIsI€Mble K 3alllUTHBIM IUIEHKaM. MexXaHu3M OKHCJIEHHS] U 3aKOHBbI pocTa
OKCHJIHBIX IJIEHOK.

1.4 Bnusinue pa3inuuHbIX (AKTOPOB HA CKOPOCTh MMPOTEKAHUSI KOPPO3UOHHBIX MPOLIECCOB.

1.5 TepmonuHamudeckie U KHMHETHYECKHE OCOOEHHOCTH MPOTEKaHHsS KOPPO3UOHHBIX MPOIECCOB
ra3oBOM KOPpO3HH

Pa3zoen 2. Koppo3us memannos ¢ pacmeopax 31eKmpoaumos.

Pa3nen cogepKUT NATh OCHOBHBIX MO/IPA3/IEIIOB:

2.1 [Ipumenenne nuarpamm [1ypoe (nnarpamm paBHOBecuit motennuan — pH) ans ananuza mporeccos
KOppo3uu. KuHeTnka 351eKTpOXUMHYECKON KOPPO3HUN.

2.2 DIEeKTpOXUMHUYECKass KOPpPO3Us KaK YaCTHBIM Ciiydail NpOTEKaHUs CONPSDKEHHBIX peaklui
MOHM3AIMM aTOMOB MeTajlyla M BOCCTaHOBJIEHUS okuciuTens. CONpspKeHHbIE peakluu Npu HaJI0XKEHUU
BHEIIIHEW MOJISIpU3aIUU.

2.3 Koppo3us npu BOCCTAaHOBIIEHUH KHCIIOPOJa U HOHOB BOJIOPOJA.

2.4 CrapuifHOCTh MOHU3ALMKM METaJlJa. Y4acThe KOMIIOHEHTOB PacTBOPA B 3JIEMEHTAPHBIX CTAIUSIX
aHoaHoU peakimu. {uddy3rnonHbIe OrpaHUYCHUST aHOTHOW PEAKIIUH.

2.5 IlaccuBHoe cocTosiHMe MeTayuioB. CriocoObl mepeBoja MeTaia B acCuBHOE cocTosiHue. Ciyuau
HapYyIICHUs TACCUBHOTO COCTOSHUS (IIE€pernaccuBalus, TUTTUHI000pa30BaHue)..

Pa3zoen 3. Koppo3zuonnas cmoiikocms 8adcHeuuux Memasiiosd u cnideos.

Pa3nen cogepKUT TpU OCHOBHBIX MOApa3/ena:
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3.1 DneKkTpoxXuMHYeCcKas XapaKTepUCTHKA M KOPPO3UOHHAS CTOMKOCTh BaKHEHIIMX METAJUIOB M
CIUIaBOB Ha MX OCHOBE. KOppO3MOHHask CTOMKOCTB )K€Jie3a U CIVIABOB Ha €T0 OCHOBE.

3.2 [IpyuHIMIBI TETUPOBAHUS [IJI MOBBIIIEHHUS KUCIOTOCTOMKOCTH, CTOMKOCTH MPOTUB MUTTUHTOBOM
U MEXKPUCTAJUIMTHOM Koppo3uu. JKapocToilkue U KapoONpOYHbIE CTalU. OJIEKTPOXMMHUYECKas
XapaKTePUCTHKA U KOPPO3HOHHAS CTOMKOCTh BAYKHEHUIITNX I[BETHBIX METAJIJIOB U CILJIAaBOB HA UX OCHOBE (ME/Ib,
HUKEIIb, ATIOMUHUM, MarHUW, TUTAH).

3.3 Koppo3uoHHasi CTOUKOCTh U 3aIlMTHAs CIIOCOOHOCTh METATMYECKUX MOKphITUH. Koppo3nonHas
CTOMKOCTD U 3aIIMTHASE CHOCOOHOCTh TaTbBAHUYECKHUX MOKPBITHHA. Kitaccupukanus moxpbITHi.

Pazoen 4. Memooul 3auumul memanioe om KOppo3uu.

Pasznen cogepKuT nATh OCHOBHBIX MOAPA3EIIOB:

4.1 OcHOBHBIE METO/BI IPOTUBOKOPPO3UOHHOM 3aIlUTHl METAJJIOB.

4.2 IIpoTUBOKOPPO3HOHHBIE JIETUPOBAHNE U pahUHUPOBAHHE.

4.3 3amuTHBIC MOKPBITUSA: METAUIMYECKUE, HEMETAJUIMYECKHE HEOpPraHWYeCKHe M OpraHhyYecKHe.
Cunukartubie MaTepuaibl. O6paboTKa arpecCUBHOM Cpebl.

4.4. Narubutopsl koppo3uu. KoHcepBalus METALITUYECKUX U3IETUH.

4.5 DnekTpoXUMHUYECKHEe METO/IbI 3aliuThl: KatogHas v aHOAHAs 3allMTa ¢ MOMOUIBIO MOJISIpU3aluu
OT BHEILIHETO UCTOYHMKA IIOCTOSTHHOT'O TOKA UJIM C TOMOLIBIO ITPOTEKTOPA.

4 Obvem yuebnoii oucyuniunl

O0BeM TUCHUILTAHBI
Bup yuedHoii paboTbl Axan. | Acip.
3E
q, q,

OO0masi Tpy10€eMKOCTb 1M CHUIIITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48,06
Jlexnun 0,89 32 24,03
[Tpaktrueckue 3ansatus (I13) 0,22 8 5,94
JlaGopaTopHbie paboTsr (JIP) 0,67 24 18,09
B TOM 4HCIIe B GOpMe MPAKTHYECKON TOJATOTOBKU 0,67 24 18,09
CamocrosiTesibHas padora 1,22 44 32,94
CamocTosiTeTbHOC U3YUYCHHE PA3/IeTIOB TUCIIUILUIMHBI 1,22 44 32,94
Bua koHnTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOYHAsT aTTECTAIHS 1 0,4 0,3
IToaroroBka K 5K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoOJIS: JK3aMeH

AHHOTaIUs padoyeil MPOrpaMMbl AU CHUILIMHBI

«DJIEKTPOXMMHYECKAs TEXHOJIOTHS YHUCTHIX METALIOB)»

1 Heab aucHMIJMHBI — OOY4YeHHE CTYJEHTOB OCHOBaM DJIEKTPOXHMHUYECKHX IMPOIECCOB,

HalpaBJCHHBIX Ha TIOJYYCHHE METAJUIOB BBICOKOW CTEMEHW YHCTOTHI, TEOPETHUYECKUM OCHOBaM
ANEKTPONUTUYECKOTO padUHUPOBAHHUS METAIIJIOB, CIIOCO0aM MepepadOTKH OTXOO0B MTPOU3BOICTRA.
2 B pe3yjabTrare H3y4YeHUs] AUCUMILIMHBI 00y4ar0IMiics 1OJIKEH:
Obaadoams CNeAyOIUMU KOMIIETEHIIUSAMU U UHANKaTopamu ux noctwkenus: [1K-1.1, ITK-1.2, TIK-
1.3, [IK-2.1, I1K-2.2, I1K-2.3, [IK-4.1, [1K-4.2, TIK-4.3, TIK-5.5.
3namo:
- Ha3HAYCHHME M 00JIACTH TPUMEHEHHS dSJEKTPOJIM3a BOJIHBIX PAaCTBOPOB B METAJUTYPTUM I[BETHHIX,
PEAKUX U YEPHBIX METAJUIOB;
-TEOPETUYECKHE OCHOBBI AJIEKTPOJIN3a BOJHBIX PaCTBOPOB B METAJUTYPTUH,
-CIIOCOOBI MOJIYYE€HUS METAJIOB BBICOKOM CTEMEHU YHUCTOTHI;
-METOJIbI DJIEKTPOIUTHIECKOTO H3BJICUCHUS] METAIJIOB W3 PAaCTBOPOB IOCIJIE BBINIEIAYUBAHUS PYIl U
KOHIIEHTPATOB.
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Ymemy:
- paboTaTh C JIUTEPATYPHBIMU UCTOYHUKAMH IO BOIIPOCAM, CBS3aHHBIM C AJICKTPOMETAIUTYPrUUECKUMU
polLeccami;
- IPUMEHSTH IMOTYYCHHBIE 3HAHUS JIJIsl PEIICHHS] KOHKPETHBIX TEXHOJIIOTUYECKUX 3a/1a4;
- AHAJIM3UPOBATH B3aUMOCBSI3b TEXHOJIOTHYECKUX TapaMeTpoB U 3 PEeKTUBHOCTHU MpoIiecca, KayecTBa U
CBOWCTB ITPOAYKIUU.
Braoemy:
- CIOCO0aMHu MOTYYCHHSI METAJNIOB BHICOKON CTETICHH YUCTOTHI;
- METOJIaMU pacueTa HeOOXOJMMBIX MMapaMEeTPOB HAa OCHOBE JKCHEPUMEHTANbHBIX U JIUTEPATYPHBIX
JTAHHBIX;
- crmoco0amMu MHTEHCU(DUKAIMH TTPOLIECCOB MOTYYCHHSI METANIOB BHICOKOM CTETICHU YHCTOTHI;
- METOJIaMH aHaJlh3a COCTaBa, KaueCTBA U CBOMCTB MPOAYKIIUH.
3 KpaTkoe coaep:kaHue TUCHUNLIAHBI
Pazoen 1. Beedenue. Onexmporumuyeckoe u3eiedeHue Memauio8 U3 pacmeopos nocjie
8bIUENIAUUBAHUS PYO U KOHYEHMPAMO8
MexaHnyeckrue U XUMUYECKHE METObI MOATOTOBKH Py JIJIs BhIlIEJIaunBaHus. (qpobiieHue, pa3mo,
oboramienne, o0xur, ¢uortanus). Ounctka pacTBopoB. CrocoObl BBIICICHUS METAUIOB M3 PacTBOPOB.
DNEKTPOXUMHYECKOE TMOJNyYeHUE METAIUIOB M3 O€AHBIX pyld. ODJIEKTPOJIUTHYECKas OKCTpaKUuus U
paduaupoBanrne. OCHOBHBIC IMMOHATHS M 3aKOHBI AJIEKTPOJIN3a YHCTHIX METAIIJIOB
Pa3zoen 2. Texnonoaus 2udposnekmpomemaniypeutieckux npoyeccos
DNEKTPOXUMHYECKHUE CIIOCOOBI H3BJICUCHUS METAJUIOB U3 BOJHBIX PacTBOPOB. OCHOBHEIC BHJIBI CHIPhS
U METOJbl ero mepepaboTKU Ui MPOM3BOACTBA YHCTOTO MeTaia. DJIEKTPOJIUTHYECKas SKCTpaKUus U
paduHupoBanne MetauioB. OCOOCHHOCTH KAaTOIHBIX M AHOJHBIX IPOIECCOB TPU TOJYyYSHUH METaJIOB
padUHUPOBAHUEM U ITEKTPOIUTHUECKOM IKCTpaKIueil. 3a1auu SIeKTPOXUMUYECKOTO papUHUPOBAHUS U €TO
POMBINIICHHOE pa3BUTHE. OCHOBHBIC CXEMBI 3JIEKTPOXUMHUYECKOTO pahUHUPOBAHUS U AICKTPOIUTHICCKON
9KCTPaKIMU METAJJIOB: MEIU, cepedpa, 30J10Ta, CBUHIIA U 0JI0BA, HUKEJNS, LIMHKA, KaaMus, Xpoma. [Ipoiecchr
Ha 3JICKTPOJaxX W B JJEKTPOJUTE. BIMsSHUE cocTaBa pacTBOpa, INIOTHOCTH TOKA, TEMIIEPATYPhl M JIPYTHX
(dakTOpoB Ha BBIXOJ METaJlJia MO TOKY U Ha CTPYKTYPY KaTOJHOTO OcajKka. AHOJTHBIN IIUIaM U €ro COCTaB.
Crioco0sI repepabOoTKH aHOIHOTO IIJIaMa B PereHepaIui OTPA0OTaHHOTO IEKTPOJIHTA.
Paszoen 3. Dnexmponumuueckoe nonyuenue Memauiuieckux nopouKos
OO0acTi MpUMEHEHUS U TIEPCIIEKTUBEI Pa3BUTHSI MPOW3BOICTBA METALUTUICCKUX MTOPOIIKOB. METOIbI
MOJTyYeHUs] METAITTMYECKUX MOpOIKOB. [IpenmyiecTBa 3MeKTPOXUMUIECKOT0 MeTo1a. Teopus mpoleccoB
BBIJICJICHHS] METAJIOB HA KAaTOJI€ B TIOPOITKOOOpa3Hoi (hopme. TeXHOIOTHS MPOIIECCOB IIEKTPOXUMUIECKOTO
MOJTyYEHUs TIOPOIIKOB PA3IMUHBIX METAJIOB: MEIH, IIMHKA U AP. DJICKTPOIUTHI U YCIOBUS DJIEKTPOIU3A.

4 O0bem yueOHOH TUCHMIIINHBI

O0beM TMCUMILIHHBI
Buj yueOHoii padoThl

3E Alfla}l' AcTp.u.
Oo0masi TPyA0eMKOCTh TUCIUIIJIHHBI 3 108 81
KontakTHasi paboTa — ayAUTOPHBIE 3aHATHSL: 1,33 48 35,91
Jlexnun 0,89 32 24,03
JlaGopatopusbie pabotsl (JIP) 0,44 16 11,88
B TOM yHclie B hopMe NIPAKTHUECKON OJTOTOBKU 0,44 16 11,88
CamocrosiTeJibHas pa6oTa 1,67 60 45,09
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[Tponomkenune TabIUIIbI

KoHTtakTHas camocTosTenbHas pabora 167 0,4 0,3
CamocCTOsITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUIUIMHBI ' 59,6 447
Bua uToroBoro KOHTpoJIA: 3ader ¢ OLEHKOM

AHHOTanuUA padoyeil NPOrpaMMbl AUCUUNIMHBI
«OCHOBBI THAPOIIEKTPOMETAJLIYPrU4€eCKOi TeXHOJIOT UM

1 Henp aucHUUIMHBI — OOyYCHHE CTYJICHTOB OCHOBaM 3JICKTPOXHMHYCCKHX IPOIECCOB,
HAIPaBJICHHBIX HA TIOJYyYEeHHUE METAJJIOB BBICOKOM CTEINEHH YHCTOTHI, TEOPETHYECKHMM OCHOBaM
AIIEKTPOIUTUIECKOTO paUHUPOBAHUS METAJIIOB, CIIOCO0aM MepepadOTKH OTXOA0B IIPOU3BOICTBA.

2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00yYAIOIIUICA 10JIKEH

Obradoams CIEAYIOMUMU KOMIIETCHIIUSAMU U WHANKaTopamu ux noctwkenus: [1K-1.1, ITK-1.2, TIK-
1.3, I1IK-2.1, I1K-2.2, T1K-2.3, T1IK-4.1, I1K-4.2, [1K-4.3, TIK-5.5.

3namo:

- Ha3HAYCHHE W 00JACTU NMPUMEHEHHS 3JICKTPOJN3a BOJHBIX PACTBOPOB B METAJUIYPIHU IIBETHBIX,
PEIKKX ¥ YSPHBIX METAILJIOB;

-TEOPETHYECKIE OCHOBBI AJICKTPOJIM3a BOJHBIX PACTBOPOB B METAJLTYPIUH;

-CITOCOOBI MOJTYYEHHS] METAJIJIOB BHICOKOM CTEIIEHU YHUCTOTHI;

-METOJIbl AJICKTPOJIUTUYCCKOTO HM3BJIICUYCHUS METAJUIOB M3 PACTBOPOB IOCJC BBIIICITAYUBAHUS Py H
KOHIICHTPATOB.

Ymems:

- paboTaTh C INTEPATYPHBIMH HCTOYHHKAMHM 10 BOITPOCAM, CBA3aHHBIM C 3JIEKTPOMETAUTYPIHUCCKUMH
IPOIIECCaMH;

- IPUMEHSTH MMOJyYCHHBIC 3HAHUS JIJIS1 PEIICHUS] KOHKPETHBIX TEXHOJOTMUECKUX 3a/1ad;

- AHAJIM3UPOBATH B3aUMOCBSI3b TEXHOJOTHYCCKUX ITapaMeTpoB U 3(OPEKTUBHOCTH MPoIIecca, KauecTBa U
CBOMCTB IIPOAYKIIMH.

Bnaoemn:

- crioco0aMHu MOJTyYeHHsI METAJIIIOB BBICOKOW CTETIEHH YUCTOTHI;

- METOJIaMH pacyeTa HEOOXOJUMBIX MapaMETPOB Ha OCHOBE JKCIEPHUMEHTAIBHBIX M JIUTEPATYPHBIX
JIAHHBIX;

- cnoco0amM¥ MHTEHCU(DUKAIIMY TPOLIECCOB TOTYYCHHUSI METANIOB BRICOKOH CTEIICHH YHCTOTHI,

- METOJIaMH aHaJIN3a COCTaBa, KAUueCTBA M CBOMCTB MPOYKIIHH.

3 Kpartkoe conep:kanne TUCIUIIUHBI
Pazoen 1. Beeoenue. 3ﬂ€Kmp0ﬂumull€CKO€ uszejledenue memajlloe U3  pacmeopoe nocie
8bIUENAYUBAHUS PYO U KOHYEHMPAMO8
MexaHnyeckrue U XUMUYECKHE METOABl OJATOTOBKU PYJ AJIs BhIeTaunBaHus. (ApoOIeHue, pa3Moll,
oboramenne, o0xur, dioramus). Ounctka pacTBOpoB. CrocoObl BBIJCICHHS METaUIOB M3 PacTBOPOB.
DNEKTPOXUMHUYECKOE TONyuYeHHE METAIIOB M3 O€AHBIX pyd. ODIEKTPOIUTHYECKas OKCTPaKUus U
paq)I/IHI/IpOBaHI/IC. OCHOBHBIE ITOHITHS U 3aKOHEI OJICKTPOJIN3a YUCThIX METAJIJIOB
Pa3zoen 2. Texnonoeus 2udposnekmpomemaniypeuieckux npoyeccos
SHGKTPOXI/IMI/I‘IeCKI/Ie CIIOCOOBI M3BJICYEHUS] METAIUIOB U3 BOAHBIX paCTBOPOB. OcHOBHEIE BUJbI CBIPbSA
U METOJIbI ero mepepabOoTKW Ui MPOM3BOJACTBA YHCTOTO MeETaia. DJIEKTPOIUTHUYECKAs SKCTPaKIUs U
paduHupoBanne MetauioB. OCOOEHHOCTH KAaTOJHBIX M AHOJHBIX MPOILIECCOB MPHU MOJIYYEHHUH METaJIOB
padUHUPOBAHUEM U DTEKTPOIUTHUECKOM IKCTpaKIued. 3a1auu dIEKTPOXUMUYECKOTO PaQUHUPOBAHUS U €TO
POMBINIIEHHOE pa3BUTHE. OCHOBHBIE CXEMBI 3JIEKTPOXUMHUUECKOT0 paUHUPOBAHUS U AJIEKTPOIUTHUECKON
AKCTPAKI[MU METAJJIOB: MEJIH, cepedpa, 30JI0Ta, CBUHIIA U 0JIOBA, HUKEJSI, IMHKA, KaaMusi, Xxpoma. [Iporieccsr
Ha JJICKTPOJaX W B JJIEKTPOJUTE. BiIusHUE cocTaBa pacTBOpa, INIOTHOCTH TOKA, TEMIIEPATypbl M JIPYTHX
($akTOpOB Ha BBIXOJ METaJIa M0 TOKY U Ha CTPYKTYPY KaTOJHOTO OcCajKa. AHOJTHBIN IIUIaM U €ro COCTaB.
Crnioco0nI iepepaboTKH aHOHOTO IIJIaMa U PereHepaIuu 0TpaboTaHHOTO JIEKTPOIUTA.
Paszoen 3. Dnexkmponrumuueckoe nonyuenue Memaiiuieckux HOPOUIKO8
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OO6nacTi pUMEHEHUs U MEePCIEeKTUBbI Pa3BUTHUS MPOU3BOCTBA METANIMYECKUX MOPOIIKOB. MeTo bl
MOJIyYEHUS] METAINIMYECKUX MOPOIIKOB. [IpenmyniecTBa 3J1€KTpOXUMUYECKOr0 MeToia. Teopus mporeccoB
BbIJIEJICHHS] METAJJIOB Ha KaTo/ie B MOpoIKkooOpa3Hoit hopme. TexHOIOrrs MpoIeccoB 3IEKTPOXUMUYECKOTO
II0JIyYEHUS IOPOLIKOB PA3IMUHBIX METAJUIOB: MEJH, LINHKA U AP. DIEKTPOIUTHI U YCIOBUS 3JIEKTPOJIU3A.

4 O0bem yueOHOH THCHHMILINHBI

O0BeM TUCHUILINHBI
Buj yueOHoii padoThl

3E Alflan' AcTp.u.
OO0mas Tpy10eMKOCTh TUCIHIIJIHHBI 3 108 81
KonrakTHasi padoTa — ayIuTOPHbBIE 3aHATHSI: 1,33 48 35,91
Jlexiun 0,89 32 24,03
Jlaboparopusie paboTs (JIP) 0,44 16 11,88
B TOM 4YHCJIe B (hOpMeE MIPAKTUUECKON TOATOTOBKH 0,44 16 11,88
CamocrosiTeJibHas pa6oTa 1,67 60 45,09
KoHTakTHas camocTosTenbHas paboTa 0,4 0,3

1,67
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB JUCITUTUIMHBI 59,6 447
Bujx UTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOH

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUIIMHBI
«OCHOBBI TEXHOJIOTHH KOHBEPCHOHHBIX MOKPBHITHII»

1 Hegp AucHMIUIMHBI — 00Y4YEHHE CTYJIEHTOB OCHOBAM TEXHOJOTMYECKHX IPOLECCOB HAHECCHUS
KOHBEPCHOHHBIX MOKPBITHI, 03HAKOMJIEHHE C OCHOBHBIMH BHJIaMU KOHBEPCUOHHBIX MOKPBITHUI, COCTaBaMU
pactBopa ais uX (GOPMHUPOBAHUS M UX TEXHOJIOTUIECKUMHU OCOOCHHOCTSIMH.

2 B pe3yabTaTe H3y4eHHUs] JUCHUILINHBI 00y4aI0UIICS 10JI/KEH:

Obnadame cnenyroIUMU KOMIOETEHIUAMH U UHAMKaTopamu ux goctwkenus: [1K-1.1, ITK-1.2, TIK-
1.3, [IK-2.1, I1K-2.2, TIK-2.3, T1K-5.1, T1K-5.3, [IK-5.5.

3namy:

- 0011IMe IPAaKTUYECKHE MOJI0KEHUS IO (POPMHUPOBAHUIO KOHBEPCUOHHBIX MOKPBITHI;

- Ha3Ha4YeHue U 00JIaCTH MPUMEHEHUS] KOHBEPCUOHHBIX MOKPBITHIA;

- OCHOBHBIE COCTaBbl PaCTBOPOB /1JIsl HAHECEHUSI KOHBEPCUOHHBIX MOKPBITHH.

Ymemy:

- paboTaTh ¢ TUTEpaTypPHBIMU HUCTOYHUKAMH I10 BOIIPOCAM, CBSI3aHHBIM C MpolieccaMu (OpMUPOBAHUS

KOHBEPCUOHHBIX TIOKPBITHI;

- IPUMEHSATH MOTYYEHHbIE 3HAHUS JJIS1 PEILICHUS] KOHKPETHBIX TEXHOJIOIMUECKUX 3ajau.

Braoemw:

- crioco0amMy U3MEPEHUN U pacyeToB;

-METOJlaMH pacyeTa HeoOXOIUMBIX MapaMeTPOB HAa OCHOBE SKCIEPUMEHTAIBHBIX U JINTEPAaTYPHBIX

JTAaHHBIX;

- crnoco0amMy COBEPIICHCTBOBAHUS MIPOIIECCOB HAHECEHUSI KOHBEPCHOHHBIX MTOKPBITHH.

3 Kparkoe cogep:xaHue TUCHUILIHHBI

Bseoenue

Conepsxanne u 3a1a4n Kypca. OO1re CBeJIeH!sI O COCTOSTHUH U PA3BUTHH HAYKH B 00JIaCTH TaJIbBaHO-
XUMHUYECKON 00pabOTKH MOBEPXHOCTH MeTaioB. OCHOBHBIE HAIpPaBJIEHUS COBPEMEHHBIX MCCIEOBAHUMN B
00JacTu TEOpPUH U MPAKTUKN KOHBEPCUOHHBIX MOKPBITUH. TpeboBaHMs K KaueCTBY MOTYyYaEMBbIX MOKPBITHH.
OOue TeopeTHUeCKUe MOJOXKEHUS — MPOIECChl, MPOUCXOAAIINE Ha IMOBEPXHOCTH 00padaThIBaeMBbIX
METaJIJIOB NMPU GOPMUPOBAHUN KOHBEPCUOHHBIX MOKPBITUH.

Paszoen 1. OcHnosnvie obnacmu npumeHeHus u HA3HAYEHUE KOHBEPCUOHHBIX NOKpulmMuu. Ycnosus
G opmuposans KOHEEPCUOHHBIX NOKPbIMULL.
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dusnyueckue, XUMUYECKHE U (PU3MKO-XUMHUYECKHE CBONCTBA KOHBEPCHOHHBIX MOKpHITHH. HMXx
Ha3HaueHHWEe M MpUMEHEeHHe. TeopeTHuecKue OCHOBBI (OPMHUPOBAHUS U YCIOBUS OOpa3OBaHHS
KOHBEPCHOHHBIX MOKPBITUH. BHU/IBI KOHBEPCHOHHBIX NOKPBITUW - 3aIUTHBIC, JEKOPATUBHBIE U 3AIUTHO-
JICKOpaTUBHBIE, TBEPAbIE U N3HOCOCTONKNE, aHTH(PPUKIIMOHHBIC U IPOTUBO3aIUPHEIE.

Pazoen 2. Ocnosnvie cocmasvi pacmeopoe 01 HAHeCeHUs KOHBEPCUOHHBIX NOKPLIMUL U UX
mexHo02uyecKue 0cobeHHocmu

[TaccuBanust IUHKOBBIX U KaJIMUEBBIX TOKPBITUM, U3/1€TIMH U3 IBETHBIX METAJUIOB U CIUIABOB, a TAKKE
HEp KaBEIOIIEH CTallu: COCTaBbI PACTBOPOB U YCIOBUS MX dKCILTyaTauuu. @ochaTHpoBaHUE CTAIN U BETHBIX
METaJUIOB U CIUIaBOB: COCTaBbl PAacTBOPOB M YCJIOBHMS HMX OJKCIUlyaTaUuu. AHOJHOE M XHMHUYECKOE
OKCHJMPOBAHUE aJTIOMUHHUEBBIX CILIABOB, CTAJICH, & TAK)KE MEJHBIX CIJIABOB: COCTABbl PACTBOPOB M YCIOBUS
UX JKCILTyaTaluu.

Pa3zoen 3. Cospemennvie 6udbl u cocmagvl pacmeopos 0Jisk HAHeCeHUsi KOHBEPCUOHHBIX NOKPLLMULL

CoBpeMEHHBIE TEXHOJIOTUN MTACCUBALUSA IUHKOBBIX U KAaJIMHUEBBIX MMOKPBITUHI, U3JEIUNA U3 LIBETHBIX
METAJUIOB U CIUIABOB, @ TAK)KE€ HEPKABEIOLICH CTalM: COCTaBbl PACTBOPOB M YCJIOBHUS MX HKCILTyaTALMH.
PactBOpel Ha OCHOBE COCAMHEHUM TPEXBAJEHTHOIO Xpoma. PacTBOpel Ha OCHOBE COCIMHEHUI
penko3eMenbHbIX MeTaluioB. Katadopesznas oOpaOoTka MeTaNIMYECKOW MOBEPXHOCTH B KOJIOWIHBIX
pacTBopax IoJIMMeEPOB

4 O0beM yueOHOH TUCHHMILINHBI

O0BbeM TUCHHMIIIHHEI
Bup yueOHoii padoThI Axax. | Actp.
3E
q, q,
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32 24,03
Jlekuun 0,445 16 12,015
JlabGopaTopHbie paboTsr (JIP) 0,445 16 12,015
B TOM 4HcJie B (hOpMe NPAKTUUECKON OJTOTOBKU 0,445 16 12,015
CamocTrosiTesbHasi padora 1,11 40 30
KonTtakTHas camocrositenpHas pabora 0,4 0,3
1,11
CamocTosITeNbHOE U3YUEHHE Pa3/IeTIOB JUCIIUILIUHbI 39,6 29,7
Buja nToroBoro KOHTpoOJIS: 3a4eT ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«Hemerannnueckue 3alllUTHbIE MOKPBITUSD)

1 Heab AMCUMIUIMHBI — BOOPYKUTh CTYACHTOB 3HAHUSMU TEOPETHUYECKHUX OCHOB (POPMHUpPOBAHUS
HEMETAJUIMYECKUX 3alIUTHBIX MOKPBITUH, a TAK)KE IPAKTUUECKUMHU HAaBbIKAMHU X HAaHECEHHUS.

2 B pesyabrare udy4eHusi AMCUUIIMHBI 00y4YaIOLIUICH JOJIKEH:

Obnadame cnenyroIUMU KOMIETEHIUSAMH U HHAMKaTopamu ux goctwkenus: [1K-1.1, ITK-1.2, TIK-
1.3, [IK-2.1, I1K-2.2, TIK-2.3, T1K-5.1, T1K-5.3, [IK-5.5.

3namy:

— CBOICTBa, Ha3HaueHUEe U o0JacTU MpUMEHEHHs] Poc(aTHBIX, OKCUAHBIX, XPOMATHBIX U MPOUYUX
HEMETAJUIMYECKUX TTOKPBITH;

— TEOpPETHYECKHE OCHOBBI HAHECEHHsS HEMETa/NIMYECKUX 3alllUTHBIX MOKPBITHI; MeXaHU3MbI
3apO’KJIEHUS U pOCTa HEMETAJUIMUECKUX CIIOEB;

— Cc10cOOBI OCAXK/IEHUSI HEMETAJUTMUECKUX 3aIUTHBIX TOKPBITUH;

— 0COOEHHOCTH HPEIBIAYIINX M MOCIEAYIOUIMX CTaJui MPOIECCOB HAHECEHHsS HeMETaTTMYeCKUX
3alIUTHBIX MOKPBITUH;

— BHJIBI TTOCTIEyIONIEH 00paboTKH HEMETAJUIMYECKHUX 3AIIUTHBIX TOKPHITHH.

Ymemo:

— OIpEAENATh Ha OCHOBE JKCIIEPUMEHTAIBHBIX MCCIECJOBAHUNA XapaKTEPUCTHKU HEMETAIIIMYECKHX
3alIUTHBIX MOKPBITUH;
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— MPUMEHSATH TOJYYEHHYI0 HH(POPMALIHIO 1711 PEHICHHs] KOHKPETHBIX TEXHOJOTUYECKUX 3a/1ad.

Braoemy:

— croco0aMu KOPPO3UOHHBIX UCIIBITAHUN HEMETAJUTMUECKUX 3aIIUTHBIX MTOKPBITHI;

— METOJUKAMU HCCIEIOBaHUS (U3UKO-MEXAaHHMUECKUX CBOMCTB HEMETAUTMYCCKUX 3aIIUTHBIX
MOKPBITHIA;

— crioco0aMu MHTCHCH(PHUKAITIH MTPOIIECCOB HAHECCHUS HEMETAITMYECKHUX 3alIUTHBIX MOKPBITUH.

3 Kpartkoe conep:kanue JMCIHHUIITHHbI

Pazoen 1. Onpeodenenue nememaniuyeckux 3auumuslx nokpvimutl. Mx pasnoeuonocmu, ceoticmea,
HazHaueHue. Teopemuueckue 0CHOBbI UX POPMUPOBAHUS

Hemerannuueckue 3alMTHBIC MOKPBHITUS: OIpENeIeHUe, Ha3HAaYeHWE M OO0JIACTH IMPUMEHEHHS
HEMETAJUTMYECKUX 3aIIUTHBIX MOKPHITUNA. TpeOoBaHUS K KaueCTBY HEMETAIIMUYECKHUX 3AIIUTHBIX MOKPHITUN
U TEXHOJOTHSM HMX HaHeceHUs. OOmIMe 3aKOHOMEPCHOCTH (POPMHUPOBAHUS HEMETAJUIMYECKHUX 3aIIMTHBIX
MOKPBITHH.

Pasoen 2. OcHnosHble mexuonocuueckue npoyeccvbl HAHECeHUs HeMemaiIudeckux 3auumuslx
HOKpbIMuULL: OKCcuouposanue, ¢hochpamuposanue, Xpomamuposanue, nacCUBUPoOBaHue, cospemenHvle 8Ubl
HEMEeManIudecKux 3auumHslx NOKpolmuti

Uctopus pazsutus docdatupoBanus. CBoWCTBA, Ha3HAUYECHUE U 00JIacTh MpUMeHEeHHs (HochaTHBIX
NOKpeITUH. Mexanm3m  ¢popmupoBanusi  (ocdarHbix mokpeiTuid. Kpucrammmaeckoe u  amopdnoe
docdaruposanue. Yckoputenu npouecca pocharupoanus. InekTpoxumudeckoe pocharuponanue. Macca,
CTPYKTypa U cocTaB (pochaTHBIX MOKpHITHIA. OnpeaeneHne yaeapbHoi Macchl GochaTHOTO CII0S U yASIbHOM
Macchl crpaBuBlIerocs wmertamuia. CoctaBel  (ochatupyronmx pacTBopoB. Bwibop docdaTupyrommx
pPacTBOPOB JUTst KOHKPETHBIX Heneid. CrocoOsr HaneceHus hocdarHoro mokpeTusi. [IoAroToBKa MOBEPXHOCTH
MmeTaisioB nepen hocdarupoBanueM. [locnenyromas o6padoTka GochaTHbIX MOKPHITUNA. METOIbI KOHTPOIIS
3aIIUTHBIX CBOMCTB (OC(ATHBIX TOKPBITHH. YCKOPEHHBIM METOJ| ONMPEICICHHUS 3alUTHOW CIOCOOHOCTH
docdaTHbIX TOKPHITHA. AHATUTHYECKH KOHTPOIb cocTaBa (ochaTUpyOUX pacTBOpoB. OCHOBHBIE
HEToJIa Ky mpouecca GocarnpoBaHusi, IPUUNHBI UX BOSHUKHOBEHHS U CIIOCOOBI YCTPAaHECHUSI.

Hasnauenne XpomMaTHBIX MOKPBHITUH Ha I[HMHKE W KagMHuH. TeopeTHMuecKhe OCHOBBI IIpolecca
xpomaTupoBaHusi. CocTaB XpOMaTHBIX IUIEHOK. [IBET XpOMaTHBIX IUIEHOK Ha HMHKE U KaaMuu. CTOMKOCTH
XpPOMaTHBIX TOKPBITHI paznuyHoro 1Bera. Camo3zaneuunBaHue (camMopereHepaiys) XpOMATHBIX ILICHOK.
CocraBsl pacTBOpOB xpoMaTHpoBaHus. [Ipodiaemsbl pH SKCIITyaTaliuy pacTBOpoB naccuBupoBanus Zn u Cd.
CoBeplIEHCTBOBAHUE PACTBOPOB B HampaBieHHM 3aMeHbl Cr6+. DIEeKTpOXMMHYECKOE XPOMATHPOBAHHE.
XpomutupoBaHue. JlIOCTOMHCTBA U HEOCTATKH XPOMUTHBIX IJIEHOK.

Pa3zoen 3. Texnonocuueckue ocobeHHOCMU NPOYECcO8 HAHECEHUS HEeMeMALIUYecKUx 3aujumHblx
HOKpbIMULl, KOHMPOIb DACMEOPO8 U CEOUCME NOKPLIMULL 8 001ACMU INeKMPOXUMULECKUX MemO008 U
npoyeccos 0jisi OUOMeOUYUHCKUX yelell

CaolicTBa, Ha3HaYeHHE U 00J1acTh MPUMEHEHUSI OKCUIHBIX MOKPBITHI. Buabl OKCHIUPOBaHUS CTaNH.
Teopernueckre OCHOBBI OKCUAMPOBAHMS cTalld. Macca, CTpyKTypa U COCTaB OKCHUJIHBIX MOKPBITHI. COCTaBbI
OKCHUJIUPYIOIIMX PacTBOPOB. BHIOOP OKCHAMPYIOMIMX PACTBOPOB /I KOHKPETHBIX Iieieil. [{BeT oxcumHoi
IUICHKH. DIIeKTpoXuMuieckoe okcuanpoBanue. [Tocneayromas o0paboTka OKCHAHBIX MTOKPBITHI.

MexaHu3M aHOTHOTO OKCUIMPOBAHUS aJIFOMUHUS U €T0 CIIaBOB. BiusiHue pexyma aHOIMPOBAaHUS Ha
CBOMCTBA OKCHJAHBIX MOKPHITUNA. COCTaB OKCHUIHOW TMJIEHKH Ha amoMHHHH. CrocoObl OKCHUINUPOBAHUS.
DNEKTPOXUMHYECKOE OKCHJIMPOBAHUE. DIEKTPOIUTHI ISl OKCHUIUPOBAHUS aFOMUHHUS U €ro CIUIaBoB. /[Ba
TUIA 3JEKTPOJIUTOB AHOJUPOBAHUS. 3alllUTHBIE W 3AlUTHO-JEKOPATUBHBIE aHOJIHO-OKCHUJHBIE MOKPBITHUA.
TBépnoe anonupoBaHHe. AHOJIHBIE OKCHAHBIE IUIEHKH KaK IOJACION MOJ HAaHECeHHE TIallbBaHUYECKUX
NOKpbITHI. DOMaTanupoBanue. [locnenyromas 00padoTka OKCHIHBIX MOKPBHITHI Ha aTtoMUHUU. OKpallivBaHue
U YIUTOTHEHUE OKCUIHBIX TTOKPBITHA.

4 O0beM yueOHOH TUCHHMIINHBI

O0beM TUCHUATIINHBI

Bup yueOHoii padoThI Akan. | Acrp.

Y. 4.

3E
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OO01asi TPy10€eMKOCTh M CHUTIITHHBI 2 12 54

KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32 24,03
Jlexun 0,445 16 12,015
Jlaboparopusie pabotsl (JIP) 0,445 16 12,015
B TOM 4YHcCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,445 16 12,015
CamocrosiTejibHas padora 1,11 40 30
KonTaktHas camocrositenbHas paboTa 0,4 0,3
1,11
CamocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 39,6 29,7
Bua uTOroBOro KOHTpOJIf: 3adeT ¢ OEHKOM

AHHOTanuA padoyeil NPOrpaMMbl AUCUUNIMHBI
«O0opynoBanme sl 3JTEKTPOXUMHYECKHX TEXHOJIOTHii»

1 Heap AUCHUIIHHBI — TPUOOpETEHUE OOYYAIONIMMKCS 3HAHUH 1O THUIOBOMY OOOPYIOBaHHIO
JNEKTPOXUMHUYECKUX TEXHOJIOTUH, a TakKe OCHOB IPOCKTHPOBAHUS IE€XOB AJIEKTPOXUMHUYECKUX
MIPOU3BOJICTB.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4Yal0MIMIACH 10JI2KEeH:

Obradams CIEAYIONUMU KOMIIETCHIIUSAMA ¥ UHAMKaTopamMu ux poctmwkenus: [1K-2.1, ITK-2.2, TIK-
2.3, IIK-3.1, [1K-3.2, TIK-6.1, I1K-6.2, T1K-6.3.

3namo:

- TUIOBl DJIEKTPOXUMHUYECKUX MPOU3BOJCTBEHHBIX JHUHUH U TalbBaHUYECKHMX BaHH, OCHOBHBIE
TpeOOBaHMs, MPEAbIBISIEMbIC K HUM, PallUOHATILHBIC TPUHIUIIBI 3aBEIIMBAHUS JETANICH B BaHHAX, CITIOCOOBI
HarpeBa pacTBOpPOB;

- o0opyoBaHue Jisi 00padOTKU MEJIKUX JCTaJICH;

- TUTIBI U KOHCTPYKTUBHBIE OCOOEHHOCTH aBTOMATUYECKUX JTUHUM;

- BCIIOMOTaTeJIbHOE 000PY/I0BAHHE;

- CIIOCOOBI OpraHU3aIMN BEHTUIISIIUYU TaJIbBAHUYECKOTO 11€Xa;

- IPUHIIUIIBI BEIOOPA ONTUMAIBHOM CUCTEMBI TPOMBIBKH JI€TAJICH;

Ymemn:

- BBIMOJHATH PAcYEThl MOTPEOHOTO KOJIWYECTBA BaHH, KOJIMYECTBA MATEPHUAJIOB, XMMHUKATOB, BOJIHI,
ANEKTPOIHEPTHH, C’)KATOTO BO3/IyXa U Mapa, HEOOXOAMMBIX JUIS BHIMIOJTHEHUS MIPOM3BOACTBEHHOMN MTPOTPaMMBlI,
a Tak)Ke pacu€Thl BEHTUJISIIUOHHBIX CUCTEM, KOJTMYECTBEHHOTO U KaY€CTBEHHOT'O COCTaBa CTOYHBIX BOI;

- COCTaBISITh MaTepHANbHBI W TEIJIOBOM OanaHca SJEKTPOXMMHUYECKHX BaHH, a TaKxke OallaHc
HaTIPSDKEHUS;

Braoemy:

- croco6amMu ¥ MpuéMaMH COCTaBIICHUSI KOMITOHOBKH MTPOU3BOICTBEHHBIX JIUHUH;

- crocobamu U IpUEMaMH OpPraHU3allud IEKTPOXUMUYECKUX [EXOB.

3 KpaTkoe coaep:kanue QU CHUNITHHBI

Pasoen 1. Obopyoosanue 0ns 21eKMpPOXUMUYECKUX TNEXHOL02UU

1.1. Tunel u KOHCMPYKYUU 8AHH

Hasnauenue BaHH U clielMalibHOE TalbBaHHMYECKOE OOOPYIOBaHHE, MOHTHPYEMOE B COBPEMEHHBIE
BaHHBl. Marepuansl aig (GyTEepOBKM M IS HW3rOoToBJIIeHWs BaHH. OOOpynoOBaHHE, MOHTHPYEMOE B
COBPEMEHHbBIE BaHHHBI.

1.2. Tunel u KOHCMPYKYUU NOOBECOUHBIX NPUCNOCOOTEHUL

HaznaueHue moiBeCOYHbBIX TPUCIIOCOOTICHU 1 TPeOOBaHHUS, IPEBIBIsIEMbIE K HUM. THIIBI TIOJIBECOK.
KoHcTpynpoBaHue TMOABECOYHBIX MPUCIOCOOTICHUI: OCHOBHBIE pa3Mephl, TOJIBECHBIC KPIOKU, PYYKH,
KOHTaKThl. MaTepuansl A7l U3TOTOBIEHHS MOIBECOYHBIX MpUcTocobnenuit. M3onsuus moaBecok. AHOTHBIC
KOP3HHBI.

1.3. Obopyoosanue 015 2anb8aHu4ecKoU 00PAbOMKU MEIKUX Oemaell HACLINbIO

OcoGenHoctu mporecca 00paboTku AeTaneit Hachinblo. KOHCTpYKTUBHBIE 0COOEHHOCTH, TPUHLIUIIBI
NeicTBHS, 00acTH mpuMeHeHus. bapabaHbl, KOJIOKOJIA, CETKH 71l HACHIIAaHUS JIeTalei.

1.4. AsmoonepamopHnvie canveanuueckue 1unu. Kapemounvieasmomamui.
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Oco6eHHOCTH IIepeHOca MOIBECOK 110 BAHHAM HA JIMHUAX € )KECTKUM M TMOKUM IIHKJIOM.
Kaperounsle aBTOMaTHYECKUE JTMHUHU C KECTKUM LUKIIOM, UX KOHCTPYKIIMU U TIPUHIIUIT ACHCTBHSL.
ABTOONEPATOPHBIE JTMHUU C IPOrPAMMHBIM YIPaBICHNUEM, UX KOHCTPYKIMU U MPUHIIUI AEHCTBHSL.

1.5. Bcnomozamenvrnoe obopyoosanue: QuibmposanvbHvle YCMAHOBKU, HACOCHI, UCMOYHUKU
NOCMOSIHHO20 MOKA

OunbTpOBaIFHBIE YCTAHOBKH NEPUOIUYECKON M HETIPephIBHON (miibTpannu. THITBI BaHH B KOTOPBIX
HYXHa IepUOANYecKas WM HempepbiBHas QuibTpanus. KoHCTpyKTHBHBIE OCOOEHHOCTH, NPUHIIMIIBI
JeiicTBuUs, 00J1aCTH IPUMEHEHHUS, IOCTOMHCTBA M HEAOCTATKH.

Hacocsl. KoHCTpyKTHBHBIE 0COOEHHOCTH, IPUHIIMIIBI IEHCTBUSL, 00JIaCTH NPUMEHEHHUS, JOCTOMHCTBA
U HEJJOCTAaTKH.

[TomynpoBOTHUKOBBIC ~ BBHIPSIMUTEIbHBIE arperaTsl. JlBurarenu-reHepatopbl. CXeMbl NHTaHHS
rajJbBaHMYECKUX BaHH.

Pa3zoen 2. Bvibop obopyoosanus.

2.1. Bvibop muna mexnono2uyecko2o 000py0o8anus u paciém e2o Koauvecmed

[Mpunnunsr  BeIOOpa o0OpyaOBaHWS JJIsl HaHECeHHMs NOKpHITUH. Bpibop cmeumanbHOrO
rajlbBaHM4ECKOro 000py10BaHUs U €0 COCTaB.

2.2. banamc Hanpsadicenus 2anb8aAHUYECKOU GAHHLI, GbIOOD CHEeYUATbHO20 2ATb8AHUYECKO20
000pY008aHUs 018 KAANCOOU BCHHYL OJ11 ONMUMATILHO20 NPOYecca

bananc Hampspkenus. Bpibop ucTouHMKOB TOkKa. BpIOOp chenuanbHOro TIajbBaHUYECKOTO
o0OpyOBaHus U KaXXAOH BaHHBI JJI ONTUMAJIBHOIO IpolLecca. 3alauyd pellaeMble CHelHalbHbIM
raJbBaHMYECKUM o0opynoBaHueM. OOecriedyeHne MOCTOSTHCTBA COCTaBa W YUCTOTHI KaXKIOW BaHHBI IS
Ka)J10ro Ipolecca.

2.3. ObopynoBaHue Ijsl OCYIIECTBICHHUS TPOLECCa, TMEPEMEUINBAHUS, HArpeBa WM OXJIKICHUS
JIEKTPOJINTA, OO0OpYJAOBaHUE sl OOECIEYeHUs YHCTOTHI IPOMBIBHBIX BaHH, YIPABIAIOLINE [OTOKOM
POMBIBHOW BOJIBI KOHJTYKTOMETPHI

DXEKTOPHOE U BO3JYIIHOE IEepeMEelIMBaHue, IepeMEIMBAHNE CKaThIMU Ta3aMu a30T, aproH U T.1.
KoHcTpyknmn mpuHIMI pacdera KEKTOPHBIX CHUCTEM IepeMelMBaHus. B Kakux mporeccax Tpedyercs
BO3/YIIHOE MEpEMEIINBAHUE U HEJOCTATKU ATOT0 crocoba nepememinBanus. Harpes u oxJiax/ieHusl BaHH.
OObemMBbl BaHH ONTHUMAIBHBIC IS HArpeBa 3JCKTPUYECTBOM W ISl HarpeBa mapom. THIIBI, MaTepHallbl
UIEKTPUUECKUX HarpeBareied W Marepuaiabl M THUIBl TEMNIOOOMEHHUKOB. YIPaBisAOIIME  [OTOKOM
IIPOMBIBHOW BOJIBI KOHJTYKTOMETPHI

2.4. Boibop obopynoBaHus Ui (QUIBTPALMM PACTBOPOB OT MEXAHHYECKUX MPUMECEH, OUUCTKU OT
OpPraHUYeCKUX MPHUMECeH, aBTOMATHYECKOH KOPPEKTUPOBKHU SJIEKTPOJUTOB, YIAICHUS Maciia M3 pacTBoOpa
00e3KMpPUBAHM U BCIIOMOTAaTeIbHBIX BaHH

Turbl cucteM GUIBTPALMU TATbBAHUYECKAX PACTBOPOB OT MEXAaHUYECKHUX IMPUMECEH., TapaMeTphl UX
BbIOOpa cUCTEM (HIIBTPALIUMY JUI KQKI0T0 pacTBopa. OuiabTparys 31eKTPOUTOB OT OpraHUYECKUX ITpUMeceit
HAXOMAIIMXCS B BHJE HCTHHHOTO WJIM KOJUIOMJHOTO pacTBopa.  ABTOMarhyeckas KOPPEKTHPOBKA
JIEKTPOJIMTA., YAJICHUEe Maciaa U HePTENpOAyKTOB M3 BaHH OOE3KUPHUBAHUS M BCIIOMOTATENIbHBIX BaHH.
Koarnecmupyromnme cucTeMbl, CHCTEMBI «CTIareTTH» U CKUM-TUCKH M CKUM-PEMHH.

2.5. OcoOeHHOCTH MaTepHualioB, MPUMEHSIEMBIX B MPOM3BOJICTBE CIELUAIBHOIO IajJbBaHMYECKOI'O
00opyoBaHus AJis KaXKI0ro rajlbBAHUYECKOTO Mpoliecca

Marepuansl, npuMeHsiemble a1 (YTEpOBKM BaHH M JUIsI COOCTBEHHO, H3TOTOBJICHUS BaHH.
[Momunpornunen, ¢Toporuact-2 u  ¢roporiact-4, TUIACTHKAT, XJOPUPOBAHHBIN  MOJMBUHUIXJIOPHI,
HeprkaBeromas cranb, tutad, [IBX, mommadup, Noryl, Ryton. Drnacromepbl, nCHONb3yeMble B KauecTBE
npokiagok: EPDM, Viton.
3HavyeHue IIaCTU(PHUKATOPOB, 3HaUeHHE (POPMOBKU MOIUMEpoB. OCOOEHHOCTH MaTEpUaIOB Il HACOCOB C
MarHUTHON My(QTOMH.

Paszoen 3. Obopyoosanue 0 u320moeieHUs ne4amublx NAAm U 6bl60006 UHMEZPATbHbIX MUKPOCXEM
u Kaberneti

3.1. OGopynoBanue /1js1 HAaHECEHHs TOKPBITHI Ha BBIBOJIA AJIEKTPOHHBIX NMPHUOOPOB ¢ OapabaHa Ha
Oapaban (Texnomorus «Reel-to-Reely).

[Mpuaimne! Texuonorun «Reel-to-Reely, Tunbl tnHUNA 1 0COOEHHOCTH X KOHCTPYKIIHH.
CenexkTHBHOE HaHeceHHWe MeTasioB B JmHUIX «Reel-to-Reel». Meron (ukcupoBaHHOTO MOTPYKEHHS W
Maco4YHOe HaHeCeHHE MOKPHITHH. OCOOEHHOCTH HaHECeHMs IOKPHITHMH Ha BbIBOJA Kabeneil M BbIBOAA
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MHTETPaIbHBIX MUKpocxeM. OCOOEHHOCTH HaHECEHUS MPUTIOST 0JIOBO-CBUHEI] U 30JI0Ta, IIPH UX CEJICKTUBHOM
HAaHECEHNHM Ha BBIBOJAA HMHTETPAIbHBIX MHUKPOCXEM. 3HAYEHHE CKOPOCTHU TPOTSIKKH JICHTHl M TOHATHE
aKKyMYJISITOPOB JICHTHI B TexHoJorusx «Reel-to-Reely.

Marepuansl J€HTb, MHOIOCIONHHBIE MOKPBITHUSA JEHTHI A0 5-6 cioeB. Ha3zHaueHue Kaxzaoro cioss u
0COOCHHOCTH MX HAaHECEHHS.

3.2. Hanecenue MOKpHITHI HA TMEYaTHBIC IUIATHI W Ha BBIBOJA MHUKPOIPOIIECCOPOB MOCIETHUX
nokojieHui (kopiyca nporeccopos tuna BGA u LGA)

Metox cyOTpaKTUBHOT'O H3TOTOBJICHHUS TeYaTHbIX miat. O0opynoBaHue sl HAHECEHUS TOKPBITHIA Ha
NeYyaTHble IUIaThl. AJJUTUBHBIA M MONY-aJAUTHUBHBIA METOABI HW3TOTOBJIEHHS TMEYATHBIX ILIaT.
KopnycupoBanue MUKpOIpoIecCOpoB B 00bIYHBIE Kopryca u kopmyca Tuna BGA u LGA. OcobGenHocT
HaKK MPOILECCOPOB ¢ OOIBIIUM KonruecTBOM BbIBOJI0B BGA n LGA xopmnyca. OcoO€HHOCTH N3TOTOBICHHS
BBIBOJIOB JUIS ATHX IpoieccopoB. COKeTHbIE Mpoleccopsl U ux nonkitoueHue k miatam (LGA xopmyca).
[Naiika mpoueccopoB «np0pyc 8CB» u «3ap0pyc 16CB».

4 Oovem yuednou oucyuniunsl

O0beM TMCUMILIUHBI
Bun yuyeOHo# padoThI Axax. | Actp.
3E
q, q,

OO0masi Tpy10eMKOCTh M CHUILIHHbI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlekuun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padora 0,67 24 18
KoHTtakTHas camocTosTenbHas pabora 0,4 0,3

0,67
CamocTosiTeIbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 23,6 17,7
Buja koHTpOJS:
KypcoBas paGora +
Bujg nToroBoro KOHTpoJIs: 3ader ¢ oneHKOM

AHHOTaNUs padoyeil MPOrpaMMebl AU CHUILIMHBI
«O0opynoBanme s npoussoacrea XUT»

1 He.]'lb JAUCHMUIIJIMHBI — HpI/IO6peTCHI/Ie O6y‘laIOH_[I/IMI/ICSI 3HaHUM MO TUIIOBOMY O6OPYI[OB8.HI/II-O
IMPONU3BOACTBA XI/IT, a TaK’)K€ OCHOB IIPOCKTHPOBAHUSA LHEXOB JJICKTPOXUMHUYICCKHUX MMPOU3BOACTB.

2 B pe3ysbTaTe M3y4YeHUs1 TUCHUILIMHBI 00y4aI0IIHIiCS T0JIKeH:

Obradoams cneAyOIUMU KOMIIETEHIIMSAMU U UHANKaTopamMu ux noctwkenus: [1K-2.1, I[TIK-2.2, TIK-
2.3, [IK-3.1, I[1K-3.2, [IK-6.1, I[1K-6.2, TIK-6.3.

3name:

- TUMBI DJIEKTPOXUMHUYECKUX PEAKTOPOB U TaJbBAHMYECKUX BaHH, OCHOBHBIE TpeOOBaHUS,
NpeIbsIBIsEMble K HUM, pallMOHaIbHbIC MPUHIUIBI 3aBEIIMBAHMs JeTalieil B BaHHAX, CIOCOOBI HarpeBa
pacTBOpPOB;

- 00opyaoBaHue Ui 00paOOTKH MEJIKUX JIeTaNeH;

- TUTIBI 1 KOHCTPYKTHUBHBIE OCOOEHHOCTH aBTOMATHYECKUX JINHUIA;

- BCIIOMOTaTENbHOE 000PYI0BAaHUE;

- CIIOCOOBI OPTaHU3aIUU BEHTHIISAIUU TaTbBAHUIECKOTO 11€Xa;

- IPUHIIMAITB BEIOOPA ONITUMAJIBHONW CHCTEMBI ITPOMBIBKH JIETAJICH.

Ymemo:

- BBITIOJIHATH Pacu€Thl MOTPEOHOTO KOJIMYECTBA BaHH, KOJIMYECTBA MATEPHAIIOB, XUMUKATOB, BOJIBI,
ANEKTPOIHEPTHH, CKATOTO BO3/TyXa U Mapa, HEOOXOAMMBIX JUIS BHIMIOJTHEHUS TIPON3BOACTBEHHOM MTPOTPaMMBI,
a Tak)Ke Pacu€Thl BEHTUIISIIUOHHBIX CHCTEM, KOJTMYECTBEHHOTO U KaUeCTBEHHOT'O COCTaBa CTOYHBIX BO,

- COCTaBJISITh MaTepUATBHBINA U TETIJIOBOM OaiaHca ANEKTPOXUMUYECKUX PEaKTOPOB, a TakKe OanaHc
HaTPsSKEHUSI.
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Braoemy:
- croco0amu v MpUEMaMi COCTABJICHUSI KOMITOHOBKH MPOW3BOICTBEHHBIX JTHHHIA;
- crroco0amMu B MMPUEMaMK OPraHU3alud JICKTPOXUMHUICCKHUX IEXOB.

3 Kpartkoe cogep:xaHue TUCHUILIAHBI

Paszoen 1. Obopyoosanue ons Hanecenus nokpvimuti Ha demanu XUT.

Tunsl 1 KOHCTPYKIMH BaHH. THIBI U KOHCTPYKIIMH MOJBECOUHBIX MpucnocobnaeHuii. OdbopynoBanue
JUIST  TallbBaHUYECKOW 0O0pabOTKM MeNKMx JeTalied Hachmblo. KaperodHble, aBTOONEPATOPHBIE
raJlbBAHUYECKUE JIMHUM, THUIBI aBTOOIEpaTopoB. BcromorartensHoe o6opynoBaHue: (QHIBTPOBAIBHBIC
YCTaHOBKH, HACOCHI, CYIIMIIbLHOE 000PYAOBaHNE, HCTOYHUKYU MTOCTOSIHHOTO TOKA.

Paszoen 2. Bvibop obopyodosanus. MaTepuanbHblii U SHEPTETHUECKUN pacdéT 00OpyHOBaHUS IS
npousBojacTBa XMT.

BeiOop THIAa TEXHOIOTMYECKOTro o00OpynoBaHMS W pacdy€érT ero konudecTBa. Pacuér Oamanca
HANpPsDKEHUsSl TallbBAaHUYECKOW BaHHBI, BHIOOP HMCTOYHHMKOB IOCTOSHHOTO TOKa. Pacuér pacxoma mapa u
cxaToro Bo3ayxa. Pacuér pacxopa aHOJOB M XMMHKATOB. XapaKTEPUCTUKH CHUCTEM MPOMBIBKH, MPUHIIUAIIBI
BbIOOpaA cxeM MpoMbIBKH. Pacdy€r pacxoaa BoAbl Ha MPOMBIBKY.

Pazoen 3. Opeanusayus eanveanuueckoco yexa npouzeoocmea XUT.

Boznyminas cpena momerieHui ranbBaHMYECKHX IexoB mpousBoacTtBa XUT. OO6meoOMmeHHas u
MeCTHasi BeHTWIsIusl. TpeboBaHUs K MPOU3BOJICTBEHHBIM IMOMENICHUM. [[aHUpOBKa MPOM3BOACTBEHHBIX
MOMEIIEHUI U pa3MenieHre 000pya0BaHusl.

4 O0beM yueOHOH THCHHMIIINHBI

O0BeM TUCHUILTAHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
q, q,

OO0masi Tpy10€eMKOCTb 1M CHUIIITHHbBI 2 72 o4
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1,33 48 36
Jlexunu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padora 0,67 24 18
KonTakTHas camocrositenbHas paboTa 0,4 0,3

0,67
CamocTosITeNbHOE U3YUYEHHE Pa3/IeTIOB JUCIIUILIUHBI 23,6 17,7
Bua konTpoJs:
Kypcosas padora +
Buja nToroBoro KOHTpoOJIs: 3a4eT ¢ OLEHKOM

AHHOTan U padoyeil NporpaMMspl JUCHHIJIMHBI
«DYyHKIHOHAJbHBIE TAJIbBAHNYECKHE MOKPBITUS U I'AJIbBAHOMJIACTHKAY

1 Hesb AUCHMILUIMHBI — O0YYEHHE CTYJEHTOB OCHOBAM TEXHOJOTHYECKHX MPOIECCOB HAHECEHUS
MOKPBITHA METaJJITaMHd M CIUIaBaMU, SIBJISIONIMXCS OCHOBOWM (DYHKIIMOHAIBHBIX CBOWMCTB IOKPBIBAEMBIX
neTanei, 03HaKOMIICHUE ¢ OCHOBHBIMH JJICKTPOIUTAMHU U UX TEXHOJIOTHUECKUMU OCOOCHHOCTSIMHU.

2 B pe3yjabTraTe H3y4YeHUs] AUCHMILIMHBI 00y4ar0Miics TOJIKEH:

Obaadoams cNeAyOIUMU KOMIIETEHIIUSAMU U WHANKaTopamu ux poctwkenus: [1K-1.1, ITK-1.2, TIK-
1.3, TIK-2.1, I1K-2.2, T1K-2.3, TIK-3.1, T1K-3.2, I1K-3.3, TIK-4.1, I1K-4.2, I1K-4.3, TIK-5.1, T1K-5.3, T1IK-5.5.

3uamo:

- 001IMe TPAaKTHYECKUE TIOJIOKEHUS TI0 AIEKTPOOCAKICHUIO METAIIIOB U CIIJIABOB;

- Ha3Ha4YeHUE U 00JIaCTH MPUMEHEHHS TOKPBITUA METAJUTaMH | CTJIaBaMH;

- COBPEMEHHbIE TEXHOJIOTUH U MAaTepUaibl, TPUMEHSEMBIE B TAJIbBAHOTEXHUKE.

Ymemns:
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- paboTaTh C TUTEPATYPHBIMA UCTOYHHKAMH TI0 BOIIPOCAM, CBS3aHHBIM C TPOIIECCAMH W3TOTOBIICHUS
Pa3IUYHBIX M3/ U3 METAJIOB U CIUIABOB C MOMOIIBI0 MX AJIEKTPOOCAKICHUS HA (HOopMOOOpas3yrolue
KOMITOHEHTHI U3 PAa3JINYHBIX MaTEPHAJIOB;

- IPUMEHSTH MMOTYYCHHBIE 3HAHUS /ISl PEIICHHUS] KOHKPETHBIX TEXHOJIOTHYECKUX 3a/1a4.

Braoemy:

- croco0amMu NEKTPOXUMHYCCKUX U3MEPEHHI U pacyeToB;

-METOJIJaMH pacyeTa HeOOXOIUMBIX MapaMEeTPOB Ha OCHOBE DKCIICPUMEHTAIBHBIX M JIUTEPATYPHBIX
TAHHBIX

- cioco0amMM OIICHKH KaueCcTBa AIIEKTPOOCAKICHHBIX METAJIOB M CILIABOB.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Paszoen 1. Beeoenue

Conmepxkanvie u 3amaudm Kypca. OOmme cBeICHHS O COCTOSHUM M Pa3BUTHM HAyKH B 001acTu
AIIEKTPOOCAKICHUS METAJUIOB U CIUIaBOB. OCHOBHBIC HAIIPABJICHUS COBPEMEHHBIX UCCIICIOBAHHUA B 00JIaCTH
TEOPHUH W TPAKTHKH TaJlbBAaHOCTEIMH. 1pe0OBaHUS K KauyeCTBY MOJMy4YaeMbIX MOKpbITHHA. OOmue
TEOPETUYECKHE TOJIOKCHHS - KaTOAHAs TMOJSIPU3AlUs MPH BBIASICHUH MeTaiioB. COBMECTHBIN paspsi
KaTHOHOB. AHOJTHOE PaCTBOPCHUE METAJLIOB.

Paszoen 2. Ocnosuvie obracmu npumenenus u HA3HAYEHUE 2ANbEAHUYECKUX NOKPLIMUL Memaiiamu u

cnaasamu

dusndecKue, XUMUYSCKUE U (PU3UKO-XUMUICCKUE CBOMCTBA 3JIEKTPOOCAKICHHBIX METAJIOB U CILIABOB.
[lpuMeHeHHE TalbBAaHMYECKHX TIOKPBITUH B pa3jIMYHBIX OTPACIAX HAayKH W TEXHUKU. 3alllUTHBIE,
JEKOPAaTUBHBIC M 3alUTHO-ICKOPATUBHBIC TaJlbBAHMYCCKHE IIOKPBITUSA. TBEpable M W3HOCOCTOMKHUE
HOKPBITUs. JKapompouHble U MOPO30YCTONYMBBIC MOKPHITHS. CBETO-/ TEIIOOTPAKAIOIIUE U MOTIIONIAIOIIIE
MOKPBITUSI. DJIGKTPONPOBOJTHBIC W TAsieMble TOKPBITHS. AHTU(OPUKIIMOHHBIC, IPOTUBO3aTUPHBIC H
POTHBOUCKPOBBIC TIOKPBITHSI.

Pasoen 3. Ocnosnvie anexkmponumsi 0151 HaHeCEHUsL 2ANbBAHULECKUX NOKPLIMUL MEMAIAMU U CIABAMU
U UX MEXHONI02UYECKUE 0CODEHHOCIU

[IpocTeie W KOMIUICKCHBIC OJJIGKTPOJUTHI JUISi HAHECEHWS METAJUIOB M CIUTaBOB. HasHadyeHwe
KOMITOHCHTOB 3JICKTPOJIUTOB. JIEKTPOJMUTHI ITUHKOBAHUS, KIMHUPOBAHHS, MEIHCHHS, HUKEINPOBAHMUS,
XPOMUPOBAHUs, JIy’)KEHUs, CBHUHIICBAHHS, CEPEOPCHHsI, 30JIOYCHHS, NAJUIQJAUPOBAHUS, DPOIHUPOBAHUS.
DJIEKTPOIUTHI JIJIsl HAHECCHUS JIATYHHU, OPOH3BI U IPYTUX CIUIABOB PA3JIMYHBIX METAJLIOB.

Pazoen 4. Ocobwie ciyuau snekmpoocaxcoenuss Memaios u Cnideos

DNEeKTPOOCAKICHIE METaNIOB U3 HEBOAHBIX pacTBopuTeneld. HaHeceHne raibBaHUYECKUX MOKPBITUN
Ha TYTOIUIABKHE, JIETKOTIACCHBHPYIOIIMECS W JICTKHE METAUTbl M CIUIaBBl. TpuOOrajbBaHWYECKHE U
JIOKallbHbIE TOKpbITH. HaHeceHue ralbBaHMYECKUX MOKPHITHI Ha ABMXKYIIYIOCS JIEHTY U TMPOBOJIOKY.
Hanecenne ranpBaHUYECKUX MOKPHITHI Ha BHYTPEHHHUE MIOBEPXHOCTH TPYO M BOJHOBOJIOB MAJIOTO CEUCHHUS.
Hanecenue ranbBaHHYeCKUX MOKPBITHI Ha MEJIKUE U3/I€TUS HACHITIBIO BO BpaIlaTeIbHBIX YCTAHOBKAX.

4 O0bem yueOHOH TUCHMIIINHBI

O0beM TMCUMIINHBI
Buj yueoHoii padoThl Axax. | Acip.
3E
4. 4.
OO0mas TPy10eMKOCTh THCIIUTLTHHBI 3 108 81
KonTakTHas padora — ay1MTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
JlabopaTtopusie padoTsr (JIP) 0,67 24 18
B TOM 4Hclie B (hOpMe NPAKTHUYECKON OJITOTOBKU 0,67 24 18
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[Tponomkenne TabIUIIbI

CamocTosiTe1bHAs1 padoTa 1,67 60 45

KonrtakTHas camoctosTenbHas pabora 167 0,4 0,3

CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeTIOB JUCIIUILIMHBI ’ 59,6 44,7
Buja uToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

AHHOTanuUA padoyeil NPOrpaMMbl AUCUUNIMHBI
«HoBble KOHCTPYKLIMOHHBIE MATEPHAJbI B FAJIbBAHOTEXHUKE)

1 Heap AUCHUIIMHBI — OOydYeHHE CTYJACHTOB OCHOBAM BBIOOpAa HOBBIX KOHCTPYKIIHOHHBIX
MaTepHaJIOB, CBS3AHHBIX C MPOLECCAMU 3IEKTPOOCAKICHUS METAINIAaMU U CIUIABaMU, a TAK)Ke MPUHIMIIAM
pa3pabOTKU M YOpPaBICHHUS TEXHOJIOTMYECKHMMHU IIPOLECCAMH, W HCIOJb30BAHHWE HUX PpE3yJIbTaToOB B
npohecCuOHATBEHON NeSTebHOCTH.

2 B pe3yabTaTe N3y4eHHs IMCUUILIUHBI 00y4aIOMIMIACH 10JI2KEeH:

Obnadams CIeayIOINIMMU KOMIIETEHIIUSAMH U UHAUKatopamu ux goctwkenus: [1K-1.1, TIK-1.2, TIK-
1.3, 1IK-2.1, [1K-2.2, [1K-2.3, TIK-3.1, T1K-3.2, [1K-3.3, TIK-4.1, T1K-4.2, [1K-4.3, TIK-5.1, T1K-5.3, [1K-5.5.

3namy:

- 001IHMe MPAaKTUYECKHUE TOJI0KEHHUS 0 AIIEKTPOOCAKICHHIO METAIIIIOB U CILJIABOB;

- Ha3HaueHUE U 00JIaCTH MPUMEHEHUS OKPHITHI METaJJIaMU | CIIJIaBaMU;

- COBPEMEHHBIE TEXHOJIOTUH U MAaTE€PUaIbl, IPUMEHSEMBIE B TAJIbBAHOTEXHUKE.

Ymemns:

- paboTaTh ¢ TUTEPaTYpPHBIMA HCTOYHHKAMH 10 BOTIPOCAM, CBSI3aHHBIM C IIPOIIECCAMH M3TOTOBJICHHUS
pa3IMYHBIX M3ACNTUN U3 METAJIOB M CIUIABOB C MOMOIIBI0 MX 3JIEKTPOOCAXKIEHUS HAa (opMOOOpasyrolue
KOMITOHEHTHI U3 Pa3IMYHbIX MaTEPHUAJIOB;

- IPUMEHSTH MOJYYEHHbIE 3HAHUS U1l PEIICHHUS] KOHKPETHBIX TEXHOJOTMYECKHUX 3a/1a4.

Braoemw:

- croco0amu MEKTPOXUMHUECKUX U3MEPEHU U pacyeToB;

-METOJIaMU pacdeTa HEOOXOJIMMBIX MMapaMeTPOB Ha OCHOBE HKCIIEPUMEHTAIBHBIX U JUTEPATYPHBIX
JAHHBIX

- croco0amu OLEHKH KauecTBa 3JIEKTPOOCAKIEHHBIX METAJIJIOB U CIUIABOB.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pazoen 1. Tpaduyuonnvie u mHogvle Mmamepuanvli, NpuMeHsemvle 6 2alb8aAHOMEXHUYECKOM
npou3zeoocmee.

TunoBsie poIIECChl U UHIWBHUIYAIbHBIE OCOOCHHOCTU PACTBOPOB, MPUMEHSIEMBIX B TAIbBAHUYECKUX
npou3BoJcTBaXx. OCOOEHHOCTH WMHIWBUAYalIbHBIX PACTBOPOB TaIbBAHWUYECKUX IIPOILIECCOB W CBOMCTBA
YCTOMYMBOCTH MaTE€pPUAIIOB B 3TUX PACTBOpPaX. Y CJIOBHAS U JIEUCTBUTENIbHAS YCTOMYMBOCTh TPAAUIIMOHHBIX
Y HOBBIX KOHCTPYKIIMOHHBIX MaTepuainoB. [lonrMepHbie MaTepuabl, MeTalibl U (yTepOBaHHBIE MaTEPHAIIBI,
BaHH, HAaCOCOB, JJIEKTPUUYECKUX HarpeBaTesiel, TEIJIOOOMEHHUKOB, TPYO W (PUTHHIOB, MPUMEHSIEMBIX B
rajqbBaHOTEXHHKE.

Pazoen 2. Qusuyeckue, xumuueckue u Quauko-xumuyeckue C80UCMBA HOBbIX KOHCMPYKYUOHHBIX
mMamepuanos.

CBoiicTBa HOBBIX KOHCTPYKIIMOHHBIX MAaT€pUAJIOB C TPAAUIIMOHHBIMU MaTepuaiamu. CormocTaBieHUE
¢uznueckux u ¢pusnko-xumuueckux coiicts I1BX u XIIBX, nonumnpomnuieHa u BBICOKOTEMIIEPATYPHOTO
noymnponwieHa. [Ipumenenue ¢ropornascrta — 4 u groporutacra — 2 (Tednona u I1B/I®). Haznauenune
nonumepa Tefzel u poccuiickue ero ananoru. Mcmonb3oBanue momumepa HALAR u ero 3ameHa B
OTEUYECTBEHHBIX TEXHOJIOTHX. TeMIepaTypHble XapaKTePUCTHKH TTOJUMEPOB B TalbBAHUYECKHUX MPOIECCaX.
Meramnsl, kak KoHCTpyKIMOHHBIe Matepuanbl. CrimaB X18H10T u ero ananoru. Tutan U ero npuMeHEHHE B
raJbBaHOTEXHHKE.

Pasoen 3. Qusuxo-xumuueckue c60ticmea 21eKmpoIUMmo8 U 6CNOMO2AMENbHbIX 6AHH.

OcHOBHBIE MPOIECCHI HE TPeOyIoe 0CO00M YCTOMYMBOCTH MaTEPUAIIOB, U T€ MPOIIECCHI, KOTOPHIE
KPUTHYHBI K YCTOMYMBOCTH MaTepuaioB. [Ipobrmembl ¢ (hr3MUecKkoll yCTOWYMBOCTBIO KOHCTPYKIITMOHHBIX
MaTepuasoB, HO UX HEJOCTaTKH, CBSI3aHHbIE MOCTEIIEHHBIM BBIXOJIOM JIEKTPOJIIUTOB U3 CTPOSI M3-3a BBIXOJA
B DJIEKTPOJUTHI MIacTuPuKaToOpoB. OCOOEHHOCTH SIEKTPOIUTOB, KOT/Ia YCTOMYHUBOCTh KOHCTPYKIIMOHHBIX
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MaTepuaioB MEHsIeTCs, P NPUMEHEHUU B 3JIEKTPOJIUTAX OpraHUKH, HOHOB (propa u T.1. TUnoBbie BUABI
3IIEKTPOJIUTOB U MaTepHajbl 000PYJOBAHUS PEKOMEHyeMbI€ JJISl 3TUX BaHH.

Pazoan 4. Mamepuansi, npumensemvle 8 2anbeaHomexHuKe, 8 Kaiecmeae NPoKiAOOK, d1ACMOMEPOS,
Mopyesvlx YNIOMHEHUII.

Hacocsl ¢ TopiieBbIMU YIIJIOTHEHUSIMU U HACOCHI C MAarHUTHON My(QTON. MIX KOHCTPYKIIMH, HACOCHI C
OJTMHAPHBIM M JIBOMHBIM CaJIbHUKOM. KOHCTpYKIIMM HAcOCOB C MarHMUTHOW My(TOH M MX XHMHYECKas
ycroiunBocTh. CBOMCTBA TOPLEBIX YIUIOTHEHUH U3 yriepoaa u kepamuku, SiC, rerpodropatuicu (Rulon).
DnacToMepsl, IPUMEHsIEMbIE B CUIIbHOKHUCIIBIX CPefax M CIa0OKHUCIBIX U IIETOYHBIX Cpeaax.

4 O0beM yueOHO JUCUMIITIMHBI

O0beM TMCUMILIUHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
Y, q,

O01asi TPY10€eMKOCTh M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlekuun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
JlabopaTopusie padoTsi (JIP) 0,67 24 18
B TOM 4YHCJIe B (pOopMe MPaKTUUECKON MOATOTOBKH 0,67 24 18
CamocrosiTejibHasi paboTa 1,67 60 45
KoHTtakTHas camocTosTenbHas pabora 0,4 0,3

1,67
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeTIOB JUCIIUILIMHBI 59,6 44,7
Bujg nToroBoro KOHTpoJIs: 3ader ¢ oneHKOM

AHHOTanus padoyeil NpOorpaMMspl JUCHHUIJIMHBI
«[IpaKkTHKYM 10 3JIEKTPOXMMHYECKHM IpoLeccam»

1 Heap AucuMmIMHBI — IpUOOpeTEeHNE OOYYAIOLUMUCS YIIIYOJIGHHBIX 3HAHUM U KOMIETEHIIMIA,
MOJIYYeHUE M 3aKperuieHHe MpodeCcCHOHANIBHBIX YMEHUM W HaBBIKOB B OO0JACTH MPOBEACHUS HAy4YHO-
UCCIIEIOBATENILCKUX PA0OT C HCIONb30BAHUEM COBPEMEHHBIX TEXHOJOTHUH MyTeM CaMOCTOSTEIbHOTO
TBOPYECKOTO BBITIOJHEHUS 33124, TOCTABICHHBIX TPOTrPAMMON HAYUHBIX UCCIIEIOBaHUM.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4aIOMIMIACH 10JI2KEeH:

Obnadams CIeqyOINIMMU KOMIIETEHIIUAMH U UHANKatopamu ux aoctmxenus: [1K-1.2, TIK-2.1, TIK-
2.2, TIK-2.3, T1IK-3.1, TIK-3.2, [1K-4.1, T1K-4.2, [1K-4.3, T1K-6.1, TTK-6.2.

3namo:

- IOPSIIOK TUTAHUPOBAHMUS, TTPOBECHUS M 00eCTIeUeHUS IEKTPOXUMUIECKUX IKCIIEPUMEHTOB;

- METOJIbI MATEMATHYECKOTO aHAIN3a U MOJICIMPOBAHUS HKCIIEPUMEHTAIEHOTO UCCIICI0BAHMS;

-HAYYHO-TEXHUYECKYI0 HWH(OpPMAIIMIO, OTEUYECTBEHHBIM M 3apyOEKHBI OMBIT MO TEMAaTUKE
HCCIIETOBAHUSL.

Ymemn:

- UCTIOJIb30BaTh COBPEMEHHbIE WH()OPMAIIMOHHBIE TEXHOJIOTHH, B TOM YHCJIE CETEBbIE KOMITBIOTEPHBIE
TEXHOJIOTHH U 0a3bl JaHHBIX MPH TUIAHUPOBAHUU U MIPOBEACHUU JIEKTPOXUMUYECKUX IKCIIEPUMEHTOB;

- TPOBOJUTH O0OpaOOTKY pe3yJabTAaTOB AKCIIEPUMEHTOB M OIEHWBATh TOTPEIIHOCTH, BBIJBUTATH
TUIIOTE3bl U YCTAaHABIMBATH I'PAHULIBI UX IPUMEHEHUS,

- OCYIIECTBJIATh TMOUCK, 00pabOTKy M aHaIW3 HAyYHO-TEXHUYECKOW WHGOpMAaIMU MO MPOGUITIO
Hay4YHBIX MCCIIEJOBAaHNI, B TOM YHCIIE ¢ IpuMeHeHneM Internet-TexHoIoruii.

Braoemw:

— UACOJIOTUEH AIEKTPOXUMUUYECKHX METOIOB HMCCIEAOBAHUS M aHAIIN3a, CHCTEMOW BHIOOpa METO/IOB
MCCJIEeI0BAHMS, OLIEHKOM BO3MOXKHOCTEN KaXKJI0r0 METO/1A.

3 Kparkoe coaep:xaHue TUCUMILIHHBI

Pazoen 1. Hccreoosanus 6 obracmu 31eKmMpooCancoenus Memauiio8 U Cniagos, 6 mom Hucie
KOMNO3UYUOHHBIX NOKPLIMULL
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Pa3paboTka cocTaBOB pacTBOPOB U TEXHOJOTMUECKUX MAapPaMETPOB IIEKTPOIUTUYECKOTO OCAKICHUS
METAJIJIOB, CIJIaBOB M KOMIIO3ULMOHHBIX MOKpBITUH. M3MepeHue TtommuHel nokpeltuil. OnpeneneHue
MOPUCTOCTH.

HcnbiTanue NOKPBITHN HA ar€3UOHHYIO IIPOYHOCTD. MICTIBITaHUS IOKPBITUI HA U3HOC.

N3mepenue Onecka MOKPHITHIA U CTETIEHU IEPOXOBATOCTH.

N3mepenue TBEpIOCTH NOKPBITUNA. VICTIBITaHUS TOKPBITHI HA PACTSKEHUE.

YCcKOpeHHbIE KOPPO3WOHHBIE HCIBITAHUS MOKPBITHH. MeToapl KOHTpOJS 3allUTHBIX CBOMCTB
HEMETAJUIMYECKUX HEOPTaHUYECKUX MTOKPBITUH.

Pa3zoen 2. Hccneoosanus 6 obracmu KOppo3UOHHBIX NPOYECCO8 U 3AUUmMbl O KOPPO3UU

3on0Bas Mukpockonusi. Ckanupyromas TyHHenbHas Mukpockonus (CTM).

ATomHO-cuiioBast Mukpockonusi (ACM), anekrpocuinoBast Mukpockonus (9CM), MarHUTHO-CUIIOBast
Mukpockorus (MCM).

OnTuyeckre METOAbl HMCCIIENOBaHMs MaTepuanoB. binkHenonbHass ONTHYECKass MUKPOCKOIHUSA
(BOM), koH(bOKaTbHAST MEKPOCKOTIHS, SJITUIICOMETPHS.

PenTreHoBckre  METOABI  HCCIENOBaHWS  MaTepuanoB. PeHTreHoBckas  (HOTORIEKTpOHHAS
cnektpockonus (POIC), Oxe-cneKTpocKonusi, peHTTeHO(MIyopeCIICHTHAS CIIEKTPOCKOIIHS.

Paszoen 3. Hccneoosanus 6 obnacmu 31eKmpoxumMuieckotl SHepeemuKu U 91eKmpocunmesa

CuHre3 karanu3aTopoB M 00paboTKa YIIEpOAHBIX MaTEpUaioB ISl TMOJYYEHUS DIEKTPOIHBIX
MaTepuajoB  XUMUYECKUX  MCTOYHHUKOB TOKa. DyHKUMOHANIM3alMsl  YIVIEPOJHBIX  MaTepUasoB.
DNEKTPOXUMHYECKHE METOJAbl HCCIIENOBAaHHUS AJIEKTPOAHBIX pEaKlUUid B XMMHUYECKUX HCTOYHUKAX TOKA.
[uknryeckas BOJbTaMIIEPOMETPHS, BPALIAOIIUKACS JUCKOBBIN 3JIEKTPO.L

Pa3paboTka u uccienoBanue CyrnepKkoHACHCaTOPOB. MaTepHansl 371€KTPOAOB U HOHHBIE KUIKOCTH.

HccnenoBanue NpOLECCOB 3JIEKTPOXUMHUYECKOIO TE€HEPUPOBAHUS AJIEKTPOIHEPIHMH C IOMOLIbIO
HMOHHCTOPA.

HccnenoBanue BIUSHHS MPUPOIBI MEAUATOPOB U (PYHKIIMOHAIBHBIX TPYII Ha IEKTPOXUMHUYECKHE
npeBpalleHus opranndeckux coenuuenuil. Luxnuyeckas Bonpramnepometpus. [lonsporpadus Ha TBepabIX
AIIEKTPOIAX.

Pazoen 4. Hccneoosanus 6 obracmu o4ucmiu CMOYHBIX 800 2ANbBAHUYECKUX NPOU3BOOCHSE,
pezenepayuu U Ymuiu3ayuu mexHo2eHHbIX Omxo008 Memooamu d1eKmpoxXuMun

Hccnenoanue snexkTpodroraninoHHOro npouecca uipnedenus [IAB, opraHnyeckux KOMIO3ULIUN U3
BOJIHBIX PacTBOPOB. AHAaJM3 COBPEMEHHBIX TEXHOJIOTMH OYHMCTKHM CTOYHBIX BOJ IMPOU3BOJICTBA NMEYATHBIX
iat. MccnenoBanue BIUSHUS 3apsAaa U pa3Mepa 4acTHIl Ha MPOLEcCchl (UIOTalUU U (pUIbTpaLmy.

Metoaer XIIK, aToMHO-aOCOpOIIMOHHOIN CIIEKTPOMETPUHU, MACC-CIEKTPOMETPUHU C HHIYKIHUOHHO-
CBSI3aHHOW TIJIa3MOM, CHEKTPOPOTOMETPUU JUIsI KAadeCTBEHHOIO M KOJUYECTBEHHOTO KOHTPOJS IpH
pereHepanyu 1 yTuiInu3aluyl TEXHOT€HHbBIX OTXO0JI0B.

Pa3zoen 5. Hecneoosanus 6 obnacmu 31eKmpoxumMuieckux memooos u npoyeccos 0Jisi OUOMEOUYUHCKUX
yeneu

DNEKTPOXUMHUYECKH ylpasisiemast reMocopOIMOHHAs JI€TOKCHUKAIIHSL. [uknnyeckas
BOJIbTAMIIEPOMETPUSI B IUIa3ME€ KpPOBU MAlMEHTOB. JIMarHocTuka ¢ TIOMOIIbIO M3MEpPEHUs peroKc-
HNOTEHIMAJIOB B OMOJIOTHUECKUX cpefax. DIEeKTPOXUMUUYECKUN METO/T OLIEHKH J1e(hOpMUPYEMOCTH MEMOPaHBI
SpUTpPOLUTA. DIEKTPOXUMHUUYECKUI CHHTE3 PacTBOPOB ISl HEMPSIMOTO AJIEKTPOXUMHUYECKOTO OKHUCIIEHUS C
LIEJIbIO IETOKCUKALUU OpTaHU3Ma.

4 Obvem yuebnoii oucyuniunl

O0bem 1MCOMIIMHBI
Bup y4yedHoii padoThl Axax. | Actp.
3E
4. 4.

OO0mas TPy10eMKOCTh THCIIUTLTHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 2 72 54
JlabopaTtopusbie padoTsr (JIP) 2 72 54
B TOM 4HcIIe B popMe MPAKTUYECKON OJATOTOBKU 2 72 54

146



[Tponomkenne TabIUIIbI

CamocrosiTesbHasi padoTa 1 36 27

KonrtakTHas camoctosTenbHas pabora 1 0,4 0,3

CaMoCTOsTEIbHOE N3YUEHUE PA3/IETI0B TUCIUILIUHBI 35,6 26,7
Buja uToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

AHHOTanuUA padoyeil NPOrpaMMbl AUCUUNIMHBI
«HayuHble uccjie0BaHUS B TEXHOJOTHH 3JIEKTPOXUMHUYECKUX POU3BOICTBY»

1 Hegb AUCUMIVIMHBI — TPUOOPETEHHE OOYYAIOUIMMMUCS YIITYOJCHHBIX 3HAHUH M KOMIIETCHIIUH,
NOJy4eHHUE U 3aKpeluleHue Mpo(pecCHOHAIbHBIX YMEHHH M HaBBIKOB B 00JIACTH NPOBEICHHSI HAy4HO-
UCCIIEIOBATEIbCKUX pPadOT C MCIOJB30BAaHUEM COBPEMEHHBIX TEXHOJOTHH IIyTeM CaMOCTOSATEIBHOTO
TBOPYECKOTO BBIITOJIHEHHUS 33144, TOCTABJICHHBIX IIPOrPaMMON HAayYHBIX UCCIICIOBAHUMN.

2 B pe3yabTaTe H3yYeHHs] JUCHHUILUINHBI 00y4aIOIIUIICS T0JIKEeH::

Obnadams CIEeayIOINMMU KOMIIETEHIIUSAMH U UHANKaTopamu ux aoctxkenus: [1K-1.2, TIK-2.1, TIK-
2.2, 11K-2.3, I1K-3.1, T1K-3.2, I1K-4.1, TIK-4.2, TIK-4.3, TIK-6.1, [1K-6.2.

3namy:

- IOPSLIOK TUTAHUPOBAHMS, IPOBECHUS U 00€CTIEUEHUS JIEKTPOXUMUUECKUX SKCIIEPUMEHTOB;

- METOJIbl MATEMaTUYECKOT0 aHaIN3a U MOJCIINPOBAHUS SKCIIEPUMEHTAIILHOTO UCCIIEI0BaHUS;

-HAY4YHO-TEXHUYECKYI0 HMH(OpPMALMIO, OTEUYECTBEHHBIM M 3apyOE€KHbBI ONBIT IO TEMATHUKE
UCCIICJOBAHMS.

Ymemn:

- HCIOJIb30BATh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOIMH, B TOM YHCJIE CETEBbIE KOMIIBIOTEPHBIE
TEXHOJIOTHH U 0a3bl JaHHBIX NP TUIAHUPOBAHUU U MPOBEACHUHN AIEKTPOXUMUYECKUX 3KCIIEPUMEHTOB;

- IPOBOAUTH OOpabOTKYy pEe3y/lbTaTOB SKCHEPUMEHTOB M OLICHUBATh IOTPELIHOCTH, BbIJBUIATh
TUIOTE3bl U YCTAHABIMBATH IPAHULBI UX IPUMEHEHMUS;

- OCYLIECTBJIATH IOMCK, 00pa0OTKy M aHaJM3 Hay4YHO-TEXHMUYECKOW HH(pOpMalLUU 1O MPOPHII0
Hay4HBIX MCCIIEJOBAaHUI, B TOM YMCJIE C IPUMEHEHNEM Internet-TexHoI0ruii.

Braoemnw:

— UJIC0JIOTHEN AJIEKTPOXUMHUYECKMX METOJIOB UCCIEIOBAaHUS M aHalIM3a, CUCTEMOW BbIOOpa METO0B
MCCIIEJOBAHMSI, OLICHKOM BO3MOXKHOCTEHN KaXKI0T0 METOAA.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Paszoen 1. Hccnedosanus 6 obracmu 31eKmpoocaxicoeHusi Memaiiog U Chiaeos, 8 moM uucie
KOMNO3UYUOHHBIX NOKPbIMUU

Pa3paboTka coCTaBOB pacTBOPOB M TEXHOJOTHYECKUX MapaMETPOB IEKTPOIUTHUECKOTO OCAXKICHHS
METAJIJIOB, CIJIaBOB M KOMIIO3UIMOHHBIX MOKPBITUH. M3MepeHue TtommuHbel mokpeiTuil. OnpeneneHue
MOPUCTOCTH.

HcnbiTanne NOKpBITHN HA ar€3MOHHYIO IPOYHOCTh. VICTIBITaHUS MOKPBITHI HA U3HOC.

N3mepenue Onecka NOKPHITUI U CTETIEHHU IIEPOXOBATOCTH.

N3mepenne TBep1oCTH NOKPBITHN. VICTIBITAHUS TOKPBITHI HA PACTSKEHUE.

VY CKOpEHHbIE KOPPO3MOHHBIE MWCIIBITAHMS MOKPBITHH. MeEToapl KOHTpOJIS 3allUTHBIX CBOMCTB
HEMETAJUTMYECKUX HEOPTaHUYECKUX MOKPBITUH.

Pasoen 2. Hccneoosanus 6 obnacmu KOppOo3UOHHbBIX RPOYECCO8 U 3aujumbl O KOPpO3UU

3onao0Bast MUKpockonus. CkaHupyromas TyHHenbHas Mukpockonus (CTM).

ATomHO-cunioBasi Mukpockonus (ACM), anekrpocunoBasi Mukpockonus (3CM), MarHUTHO-CHIIOBast
Mukpockorus (MCM).

OnTuyeckre METOAbl HMCCIENOBaHMs MaTepuanoB. biankHenonbHas ONTHYECKass MHUKPOCKOIHNSA
(BOM), xoHboKaNbHAST MUKPOCKOTIHS, SJTUIICOMETPHSI.

PenTreHoBckMe  METOABI  MCCIENOBaHMS  MaTepuanoB. PeHTreHoBckas  (POTORIEKTpOHHAS
cnekrpockonus (POIC), Oxe-cieKTpOCKONUs, pEHTT€HOITYyOpECIIEHTHASI CIIEKTPOCKOIIHSL.

Pasoen 3. Hccneoosanus 6 obnacmu 31eKmpoxumMuieckoli 3HepeemuKu U 31eKmpocunmesd

CuHre3 karanu3aTopoB M 00paboTKa YIJIepoAHBIX MaTepuaioB AJs MOJYYEHHUS DIEKTPOIHBIX
MaTepUaioB  XUMHUYECKUX  MCTOYHHUKOB  TOKa. DyHKIMOHAIM3alMsl  YIVIEPOJHBIX  MaTEpUasoB.
DNEKTPOXUMHUYECKHE METOJAbl HCCIIEIOBAaHUS AJIEKTPOJHBIX pEaklUid B XMMHYECKHX HCTOYHHKAX TOKa.
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[{uknuyeckast BOJbTaAMIEPOMETPHS, BPAIIAIOIIUNCS TUCKOBBINA AJIEKTPOT

Pa3zpaboTka u uccienoBaHue CynmepKoHICHCATOPOB. MaTepHualibl 3JIEKTPOJOB U MOHHBIE JKUTKOCTH.

HccnenoBanue MpoIECCOB 3IEKTPOXUMHYECKOTO TIE€HEPUPOBAHUS AJIEKTPOIHEPTMU C IOMOIIBIO
MOHHCTOPA.

HccnenoBanue BIUAHUS NPUPOABI MEAUATOPOB U (YHKIIMOHAJIBHBIX TPYIII HA 3JIEKTPOXUMHUYECKHE
MpeBpaICHHs] OpraHuveckux coenuuenuil. [{uxmmdaeckas Bonpramnepomerpus. lonmsporpadust Ha TBepabIX
3JIEKTPOAX.

Paszoen 4. Hccnedosanus 6 obaacmu OYUCMKU CMOYHBIX 600 2ANbBAHUYECKUX NPOU3BOOCMS,
pezenepayuu U ymuiu3ayuu mexHo2eHHbIX 0mxo008 Memooamu INeKmpoxXumMun

Hccnenosanue snexkTpodaoraninoHHoOro npouecca uipiedenus [IAB, oprannyeckux KOMIO3ULIUN U3
BOJHBIX PacTBOPOB. AHAJIM3 COBPEMEHHBIX TEXHOJOTUWA OYUCTKU CTOYHBIX BOJ MPOM3BOJICTBA MEYATHBIX
wiat. McenenoBanue BIUsSHUS 3apsiia U pa3Mepa 4acTull Ha mpoiecchl GproTauuu U GuibTpaluu.

Metoapr XIIK, aromHO-aOCOPOLMOHHON CHEKTPOMETPUH, MACC-CIIEKTPOMETPUH C HHIYKIIMOHHO-
CBSA3aHHOM TIJIa3MOM, CHEKTPO(POTOMETPUH [UIsi KAYECTBEHHOTO W KOJWYECTBEHHOIO KOHTPOJS MpHU
pereHepanuu U yTUIN3alui TEXHOTCHHBIX OTXO0/I0B.

Pazoen 5. Hccrneoosanus 6 obracmu 51eKmpoxumMuieckux memooos u npoyeccos 0Jisi OUoMeOUYUHCKUX
yeneu

DNEeKTPOXUMHUYECKU yhpasisiemas reMocopOIMOHHas JIETOKCUKAIUSL. Huknuueckas
BOJIbTAMIIEPOMETPUSA B IIJJa3ME€ KpPOBHM IMAIMEHTOB. JlMarHoCTMKa C TIOMOINBI0 H3MEPEHHs PEeIOKC-
MOTEHIIMAJIOB B OMOJOTHYECKUX cpefiaxX. DIEKTPOXUMUUYECKUN METO ] OLIEHKU Ae(OpMUPYyeMOCTH MeMOpaHbI
APUTPOIUTA. DIEKTPOXUMUUYECKUM CHHTE3 PACTBOPOB ISl HEMPSMOIO IEKTPOXUMUUYECKOTO OKUCICHHS C
LEJIbI0 JETOKCUKAIIMN OPraHU3Ma.

4 Obvem yuednou OucyunIuHbl

O0beM TUCUMITUHBI
Bup y4eOHoii padoThI Axax. | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh M CHUILIHHbBI 3 108 81
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 2 72 %4
JlaGoparopusie pabotsl (JIP) 2 72 54
B TOM 4Hclie B (hOpMe NPAKTHUYECKON OJITOTOBKU 2 72 o4
CamocrosiTesibHas padora 1 36 27
KonTakTHas camocrositensHas paboTa 1 0,4 0,3
CaMocCTOsITEeIbHOE U3YUEHHE PA3/IETI0B TUCIUILIMHbI 35,6 26,7
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOH

5.4 TIpakTuka

AHHOTanus pado4eil nporpaMMbl Y4eOHOH NPAKTHKH: 03HAKOMHTEIbHAA NPAKTHKA

1 Leap NPpaKTHKH — NOJTYYEHUE CTYJEHTaMHU OOIIMX MPEICTaBICHUNH 00 OCHOBHBIX THIAX XMMHKO-
TEXHOJOTMYECKUX IPOIIECCOB, 3HAKOMCTBO C pabOTOW OCHOBHBIX MPUOOPOB U OOOpPYIOBaHUS IS
TEXHOJIOTUYECKUX HCCIEIOBAHUH, a TaKKe MOJIydeHHE TIEPBUYHBIX TPOPECCUOHATIBHBIX YMEHUN U HaBBIKOB
CaMOCTOSITENIbHOTO TBOPYECKOTO BHITIOJHEHUS 33/1a4 PAaKTHKH.

2 B pe3yabTaTe NPOXO0KACHHUA NPAKTHKH 00yYAIOIIMICS 10JIKeH:

Obradame cAenyONMMH KOMIIETCHIIMSIMA U WHAUKaTopamMu ux noctrxkernws: OIMK-1.1, OIIK-1.2,
OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, 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-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4,
OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-4.5,
OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5, OIIK-5.6,
OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14,
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OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16; OIIK-6.1; OITK-6.2; OIIK-6.3.

3namo:

- TIOPSIIOK OpTaHM3aLNH, TUIAHUPOBAHHUSA, MTPOBEACHUS U O0ECIIEUECHUsI HAyYHO-UCCIIEA0BATEIBCKUX
paboT C HCIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH, MpPEICTaBICHUNA 00 OpraHu3aliil XUMHYECKOIO
IPOM3BOJICTBA;

- OCHOBHOE 000py/ZI0BaHKE, IPUMEHIEMOE B HAYUYHBIX HCCIEAOBAHUAX U XUMUYECKOW TEXHOJIOTUU U
MIPUHLINI €70 JCUCTBUA,

Ymems:

- OCYILECTBJIATh NMOUCK, 00pabOTKy M aHaiM3 HAayYHO-TEXHUYECKOH HHGpOpMaluu Mo MpoduIIto
IIPOMICHHOM IIPAKTUKH, B TOM YHCIIE ¢ IpUMEHeHneM Internet-rexHosorui;

- HCMOJb30BaTh COBPEMEHHbIE MPUOOPHI M METOAMKU IO HpOodUI0 MporpaMMbl OakalaBpuaTta,
OpPraHU30BBIBATH MPOBECHHE HKCIIEPUMEHTOB U UCTIBITAHUN, IIPOBOAUTH UX 00PaOOTKY U aHATM3UPOBATh UX
pe3yJIbTaThl.

Braoemy:

- CIIOCOOHOCTHIO UM TOTOBHOCTBIO K HCCIIEIOBATENbCKON JAEATEIbHOCTU MO HPOodUI0 H3ydyaeMoi
IporpaMMmsl OakajgaBpuara;

- TIepBOHAYAJIBHBIMU HAaBBIKAMU Pa0OThl C HAYYHO-TEXHHUYECKOH, CIpPaBOYHON JIHTEpaTypod Hu
AIIEKTPOHHBIM PECYpPCaMu IO TEOPETUIECKUM M TEXHOJIOTHYECKUM aclleKTaM XUMHUECKOW TEXHOJIOTHH;

- KOMIUIEKCOM TI€pPBOHAYANBHBIX 3HAHUW W TPEJICTaBICHUM 00 OpraHu3alud XUMUYECKOTO
IPOM3BOJICTBA;

- HaBBIKAMHU U3JIOKEHUS TOJYyYEHHBIX 3HAHUI B BHJIE OTYETA O MPOXOXKJIEHUHU MPAKTUKH, OMHCAHUS
MCXOJIHBIX MaTEPUAIOB, TEXHOJIOTUIECKOI CXeMbI POU3BOICTBA, KOHTPOJIS Ka4eCTBA TOTOBOW MPOTYKIIHH.

3 Kpartkoe coaep:xanne NpaKTUKHU

Pazoen 1. 3nakomcmeo ¢ opeanusayuer u ocywecmenieHuem HayYHO-UCcie008amenbCKoll
desmenbHoCmuU

[IpaBuna TexHUKH 0€30MACHOCTH B XUMHUYECKOW J1aboparopuu. [IpuHIUIBI OpraHU3alu Hay4IHO-
uccienoBarenbckoil. CoBpeMeHHbIe MPUOOPHI, TPUHIMIT UX paOdOThl U METOJbI aHalM3a, UCIOIb3yeMbIE B
HAYYHOH JEATETHHOCTH MO MPO(UITIO MPOrpaMMbl OakagaBpuara.

Pa3zoen 2. 3nakomemeo ¢ npouzeo0cmeeHHoll 0essmenbHOCMbIO 8 XUMUYECKOU MexXHON02UU

HomeHnknarypa npoayKTOB XUMHUYECKOTO MTPOU3BOIcTBA. OCHOBHBIE MMPOU3BOICTBEHHBIC IPOIIECCHI B
COOTBETCTBUHM C TEXHOJOIMUECKOW cxemoi mnpeanpusatus. OCHOBHbIE HapaMeTpbl MPOU3BOICTBEHHBIX
IpoIeccOB W pabOThl  TEXHOJOTHMYECKOTO O00OpyAOoBaHHs. MeETOAbl KOHTPOJNS H  YIPaBICHHS
TEXHOJIOTHYECKUMHU TporieccaMu. KoHTposb kKayecTBa TOTOBOM MPOAYKIIUH.

Paszoen 3. Cucmemamusayus mamepuana, noo2omoska omuema

Co6op, obOpaboTka M cucTemarusauus HHPOpMaruMoHHOro Marepuana. OdopmieHre oTyeTa.
TpeboBanws1, MpeabsIBIsIEMbIE K HATMCAHUIO U TIPEICTABICHUIO OTYETA.

KonkperHoe conepkaHue y4eOHOW TPaKTHKH OIpeNeNseTcsl WHAWBUAYAIbHBIM 3a/laHuEeM
00yyJaromerocsi ¢ y4éToM MHTEPECOB W BO3MOXKHOCTEH KadeAphl WM OpPTaHU3allH, I/Ie OHA IPOBOIUTCS.
WNunuBuayansHoe 3ajaHue pa3padaThiBaeTcs 1Mo NpoduiIro U3ydaeMoi mporpaMMbl OakaiaBpHara.

4 O0beM NPAKTUKH

O0beM TMCUMTILTHHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
4. 4.

OO01mas Tpy10eMKOCTh 1M CHUILIHHbI 3 108 81
CamocrosiTejibHasi padoTa 3 108 81
KonTakTHas camocrositensHas paboTa 0,4 0,3
CaMocTosITeIbHOE U3YUEHHE PA3/IeTIOB IUCIUTUINHbI 3 107,6 | 80,7
B TOM 4HcIIe B popMe MPAKTUYECKON OJATOTOBKU 107,6 | 80,7
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOH

149



AHHoOTanusa padoyeil nporpammbi_LIpon3BOACTBEHHON NPAKTHKU:
TEXHOJ0TrH4ecKas (IPOeKTHO-TEXHOJ0TrHYecKas) NpaKTHKa

1 Henap nmpakTMKM — MPAKTUUYECKOE O3HAKOMIIEHHE CO CTPYKTYPOM MHPEANpHUATHS, C OCHOBHBIM
TEXHOJIOTHYECKUM 000PYIOBAHUEM M M3YYCHHE TPOIECCOB MTPOU3BOCTBA OCHOBHBIX BHJIOB METAJITMYECKUX
U HEMETAJUIMYECKUX MaTepHaIOB, MOKPBITUM, a TaKKE XUMHUYECKON MPOIYKUHUU DIECKTPOXUMUUYECKUMU
METOHAaMH.

2 B pe3yabTaTe NPOX0:KIeHUSI MPAKTUKHU 00YYAIOIIHIICH TOJIKEH:

Obnadams CIeayIOINMMU KOMIIETEHIIUSAMH U MHAUKaTopamu ux goctwkenus: YK-3.1, VK-3.2, VK-
3.3, VYK-3.4, VK-3.6, IIK-1.1, IIK-1.2, I1IK-1.3, TIK-3.1, I1K-3.2, I1K-3.3, IIK-5.1, IIK-6.1, IIK-6.2.

3nameo:

- TEXHOJIOTMYECKHE IPOIECChl ¥ OCHOBHOE TEXHOJOTHYECKOE OO0OpYAOBaHHUE, HCIIONIB3yeMOE TPH
MOJIYYCHUH METAJUTMYECKUX MOKPBITUM Ha JETANISIX M U3JIETUSAX U OKCHIAUPOBAHUU MOBEPXHOCTH, a TAKKE
CHHTE3a Pa3JINYHbIX XUMHUYECKUX TTPOTYKTOB JICKTPOXUMHUYECKUMH METOJAMU;

- OCHOBHBIC TPHHIIMIIBI, METOABI U (OPMBI KOHTPOJS TEXHOJOTHMYECKOTO MpoIllecca M KadecTBa
IPOIYKLHH;

- OCHOBHBIC HOPMATHBHBIC JOKYMEHTBHI 10 CTaHIAPTHU3AlUd W OOOPYIOBaHHS W cepTU(HUKAIIH
IPOYKIIUH;

- MpaBWJIa TEXHUKH O€30MACHOCTU U MPOU3BOJCTBEHHON CAaHUTAPHUH; OPTraHU3ALMOHHYIO CTPYKTYPY
MPEANPUSITHS.

Ymemo:

- UCIIOJIb30BaTh TEXHUUYECKHE CPENICTBA IS U3MEPECHHS OCHOBHBIX MapaMETPOB TEXHOJIOTHYECKOTO
mpoliecca rajibBaHO-XUMUUYECKONW 00pabOTKH MOBEPXHOCTU WIIM 3JEKTPOXUMUUYECKOTO0 CUHTE3a XUMUYECKUX
MPOIYKTOB;

- aHAJIU3UPOBATh TEXHUYECKYIO JIOKYMEHTAllMI0, pEaJu30BbIBATH HAa MPAKTHKE TPEOOBAHUS
HOPMATUBHOM TOKYMEHTAIUH.

Bnaoemn:

- METOJaMH MOJ00pa TEXHOIOTUYECKOTO 000PYI0BaHMS, METOAAMHU YIIPABJICHUS TEXHOJIOTHYECKHUMHU
MpoliecCaMy MPOU3BOJICTBA;

- METO/IaMHU OCYIIECTBIICHHUSI TEXHOJIOTMYECKOTO MPOIIECC B COOTBETCTBUU C PEriIaMEHTOM.

3 Kparkoe coaep:kanue NpakTuKu

Pa3zoen 1. O3nakomnenue co cmpykmypou npeonpusmusi u mexHoio2uell nPou3800Cmaead o HaHeCeHuio
MEeManIuyeckux U HeMemalludeckux nNOKpulmMul, a makxice NOJNYYeHUs XUMUYEeCKOU NpooyKyuu
INEKMPOXUMUYECKUMU MEMOOAMU

O6m1as xapakTepucTka npeanpusTus. Homenknatypa v 00beMbl BHITYCKaeMOW MPOAYKITNU. MeTo1b1
npou3BoAcTBa. IIpuHIMNUanbHAs TEXHOJIOTMYECKas CXeMa Mpou3BOACTBAa npoaykuuu. CTpykTypa
NPEANPUSTHS, OCHOBHBIC TPOU3BOJICTBEHHBIC I1I€Xa M OTICICHHUS. XapaKTePUCTUKH OCHOBHOTO
00opyI0BaHUs.

Pazoen 2. H3zyuenue o0CHOBHBIX MEXHONOSUYECKUX NPOYECCO8, NAPAMEMPO8 U Memo008 UX
pe2yiuposanus Ha KOHKPEMHOM HpPeOnpusmuu no HAHECeHUlo Memailudeckux U HeMemaniuiecKkux
NOKpbIMULL, a Maxxice NOAYUeHUs: XUMUYECKOU NPOOYKYUU DIeKMPOXUMUYECKUMU Memooamu. Beinonnenue
UHOUBUOYATILHO20 3A0AHUSL

OcHOBHBIE POU3BOJICTBEHHBIE MIPOIIECCHI B COOTBETCTBUU C TEXHOJIOTHYECKON CXEMOM MPeITpHUsTHSI.
OcHOBHBIE TIapaMeTPbl MPOU3BOJCTBEHHBIX IPOIECCOB U PabOTHI TEXHOJOTMYECKOTO O0OpYyIOBaHUS.
Metoasl KOHTPOJS W YIpaBICHUS TEXHOJIOTHYECKUMHU TporeccaMu. KoHTponbs KadecTBa TOTOBOM
MPOYKLIUH.

BrimonHenne HHANBUYaTbHOTO 38/ TaHHS.

Paszoen 3. Cucmemamuszayus mamepuana, no02omoska omuema

O06o001enre U cucTeMaTu3alus JaHHBIX 10 CTPYKTYpe, TEXHOJIOTUU TTPOU3BOICTBA, MPUMEHSIEMOMY
000py/IOBaHUIO, BBIMTYCKAEMON MTPEINPHUITHEM MPOAYKIIMH, METoAaM U (opmMaM KOHTPOJIS TPOAYKIIUU.
[Touck u c6op HemocTaromux MaHHbIX. [loaroToBka n Hanmucanue ot4era. [loAroToBka U HamMCaHUE OTYETA
10 BBIMOJHEHUIO UHIUBUIYATbHOTO 33JaHHUS.

4 O0bemM NPaKTUKHU
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O0BbeM THCHHUTIITHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q. q,

O01asi TPy10€eMKOCTh M CHUTITHHBI 3 108 81
CamocTosiTe1bHAs1 padoTa 3 108 81
KonTakTHas camocrositenbHas paboTa 0,4 0,3
CamocTosITeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 3 107,6 80,7
B TOM 4HcCIIe B OopMe MPAKTHYECKON TOJATOTOBKU 107,6 | 80,7
Bua uToroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHoOTanus padoyei nporpammbl_LIpon3BoJACTBEHHON NPAKTHKU:
HAYYHO-HCCJIeI0BATeIbCKasi padoTa

1 Ieap npakTukHM — GopMHUpOBaHUE MPO(HECCHOHATBHBIX KOMIETEHIIUI U TPHOOPETEHHE HABBIKOB B
00/1acTH  3NEKTPOXMMHUYECKMX  IPOLIECCOB  IOCPEJACTBOM  IIJJAHMPOBAHUS U OCYILECTBICHHS
IKCIIEPUMEHTAIFHOW HAyYHO-UCCIICIOBATEILCKON JIeATeIbHOCTH 1O HampaBieHuto moarotopku 18.03.01
XuMu4yeckas TeXHOJIOIUs

2 B pe3y/jbTaTe NpoOXo:KAeHUsS NPAKTHKH 00yYaI0IUIiCs T0JIKeH:

Obaadoams cneAyOIUMU KOMIIETEHIMSAMU U UHAUKaTopamu ux poctkenus: YK-1.1, YK-1.4, VK-
1.5, IIK-2.1, 11K-2.2, TIK-2.3, TIK-3.1, TIK-3.2, [1K-3.3, [1K-4.1, [1K-4.2, [1K-4.3, T1K-5.5.

3namy:

- TOPSAOK OpTaHU3alNH, TUIAHUPOBAHMUS M MPOBEACHUS HAYYHO-HUCCIIEAOBATENLCKUX pPadoT C
UCIIOJIb30BaHUEM IOCIIEIHUX HAYYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOW 001acTH;

- TEOPETUYECKHE OCHOBBI DJIEKTPOXUMHUIECKUX MTPOIECCOB;

- CBOWCTBAa XMMHMUYECKUX 3JIEMEHTOB, COCAMHEHUI M 3JEKTPOJHBIX MaTepHaloOB HA UX OCHOBE IS
pelIeHNs Hay4YHO-UCCIIEe10BaTENbCKUX 3a/1a4.

Ymemy:

- OCYHIIECTBJIATH IOHMCK, 00pabOTKy M aHaIM3 HAyYHO-TEXHHUYECKOW WH(POpPMALUU TO MPOPHITIO
BBINOJIHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

- paboTaTh Ha COBPEMEHHBIX MPHOOpax IUIS AIIEKTPOXUMHUYECKUX HCCIIETOBAHHMA, OpPraHM30BHIBATH
IPOBE/ICHUE SKCIIEPUMEHTOB M UCIIBITAHUM, TPOBOAUTE UX 00PaOOTKY U aHATIM3UPOBATh PE3yIbTATHI;

- IPUMEHSTh TEOPETHUECKUE 3HAHUS, TIOTyYeHHBIE PH H3YYSHUU €CTECTBEHHO-HAYYHBIX JTUCIUILTINH
JUIs aHaJIU3a SKCIIEPUMEHTAIbHBIX JTAHHBIX.

Braoemw:

- OCHOBHBIMM HAaBBIKAMH OpraHU3allMM HAyYHO-HCCIIEJOBATEIbCKUX U  TEXHOJOTHYECKUX
9KCIEPUMEHTOB;

- METOJIaMU MIOUCKA M U3YYEHUsl HAYYHO-TEXHUUYECKON MH(OPMALIUH 110 TeMaTUKe UCCIIe0BAHUSL.

3 KpaTkoe coaep:xkanne NpaKTHKH

Pasoen 1. Buinonnenue u npeocmasnenue pe3ynbmamos HayuHbiX UCCAe008aAHUI.

1.1 BrimosHeHHWE HAay4HBIX HCCIIEOBAHUNA. YUacTHE B COCTaBICHHM U OOCYXKIEHHU MHPOTpaMMbl
uccnenoBanus. CTpyKTypa U Coiep)KaHNe OCHOBHBIX pa3ZiesioB OTYETA O HAyYHO-HMCCIIE0BATENbCKOM padoTe.
VYyactue B (opMynupoBaHUHM 1ieJIeH U 3a/1a4 UCCIIEI0BAaHUs; COCTABICHNE aHAJIUTHUECKOT0 0030pa Mo Teme
UCCIIeIOBaHMs; BbIOOp 3(P(PEKTUBHBIX METONOB M METOAMK JOCTHIKEHHUS JKENAaeMbIX pe3yJIbTaToB
uccnenoBanus. [IpoBeficHHE COOTBETCTBYIOIIMX OKCIIEPUMEHTOB U  TOJYYEHHS] TPAKTHYECKUX
pe3yJbTaTOB; aHAJIN3, HHTEPIpETaLus U 00001IeHHe pe3yabTaTOB UCCIeI0BaHU; (OPMYIHPOBKA BHIBOJIOB;
HalHMCaHUE OTYETA.

1.2 TloaroroBka Hay4yHOT'O AOKJIA/1a U MTPE3CHTALIUH.

\

4 Oovem npakmuku
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O0BbeM THCHHUTIITHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q. q,

O01asi TPy10€eMKOCTh M CHUTITHHBI 7 252 189
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
IIpakTuueckue 3ansatus (113) 2,67 96 72
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 2,67 96 72
CamocrosiTesibHas padora 4,33 156 117
KoHrtakTHas camocTosTenbHas pabora 0,4 0,3
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeTIOB JUCIIUILIMHbI 4,33 155,6 | 116,7
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 155,6 | 116,7
Bua uTOroBoro KOHTpoJIA: 3adeT ¢ OEHKOM

AHHOTanusa padoyeil nporpaMmmbl IIpon3BoACTBEHHON NPAKTHKHU: NPEUIMIIOMHON NPAKTHKHA

1 Lesib NpaKTHKHU — 3aKpEIJICHHE TEOPETUUECKUX 3HAHUHN U MPAKTUYECKUX HABBIKOB, MTOJIYUEHHBIX B
nporecce OOy4eHHs TO Tporpamme OakajmaBpuiara, NPHOOPETEHUE MMPAKTHYECKOTO OIbITa PAadOTHI ¢
UCTOYHUKAMU HAyYHO-TEXHUYECKOW HWH(POpPMAIMU, OMbITA I[IOCTAHOBKM U  BBIMIOJHEHUS HAy4yHO-
MCCIIEIOBATEIbCKUX U MPOEKTHBIX 33/1a4; OBJIAJICHUE METOJIOJIOTHEH M METOJaMH OOpabOTKH PEe3ylbTaTOB
UCCIIeIOBaHMsI; cOOp, MOATOTOBKA M aHAU3 MaTepUaloB MO TEMATHKE BBIMTYCKHOW KBalU(UKAIMOHHON
paboTHL.

2 B pe3yabTaTe NPOXO0:KICHUS MPAKTUKU 00YYAKOIIHIICH JOJIKEH:

Obradams CIEAYIONUMU KOMIIETCHIIUSAMU ¥ WHANKaTopamu ux noctwkeHus: [1K-1.1, ITK-1.2, TIK-
1.3, [IK-2.1, T1K-2.2, TIK-2.3, T1K-3.1, T1K-3.2, [1K-3.3, [1K-4.1, [1K-4.2, [1K-4.3, TIK-5.5.

3nameo:

- OCHOBBI OPTaHU3AIMH U METOIOJIOTHIO HAYUYHBIX UCCIICIOBAHMIA;

- COBpEMCHHBIE HayYHbIE KOHIICTIIIH TEXHOJIOTUH;

- CTPYKTYPY ¥ METOJIbI YIIPABIICHUSI COBPEMEHHBIM IPOU3BOICTBOM.

Ymemn:

- paboTaTh C TEKCTaMH HAy4YHBIX CTaTell OTEYECTBEHHBIX M 3apyOeKHBIX HAYYHBIX KYPHAJIOB,
MOJIb30BaTHCSl HAYYHO-CIIPABOYHBIM armapaTroM, 0(hOpMIISTh pe3yIbTaThl HAYYHBIX UCCIIEIOBAHUI;

- HCTIOJIH30BATh MOJTYYEHHBIC TEOPETUUECKNE 3HAHUS ISl TIOCTAHOBKH 33/1a4 MCCIIEIOBAHUSI.

Braoemy:

- HaBBIKAMH CaMOCTOSTEIILHOW HAayYHO-MCCIIEIOBATEIbCKON AEATEIBHOCTH, paOOTHl C HCTOYHHUKAMH
Hay4yHOI nH(popManuu, pehepupoBaHus HAYYHBIX MYOIUKAIIHA.

3 KpaTkoe coaep:kanne NpakTHKH

Pa3zoen 1. Beeoenue — yeau u 3a0auu npedouniomMHol npakmuky

Lenu u 3a1a4n IPEIAUTUIOMHON MPakTHKH. OpraHu3alMOHHO-METOINIECKHE MEPOTIPHSITHSI.

Pazoen 2. Opeanuszayus u ocywecmenenue HAYYHO-UCCIE008AMENLCKOU U NPOU3BOOCTBEHHOU
oessmenbHoOCmuU

[TpuHIMIIBI, TEXHOIOTHH, (POPMBI U METOJIBI OPTAHU3AIMH HAyYHO-UCCIIEIOBATENLCKON 1eATeTbHOCTH
Ha TpHUMEpe OpraHu3ali HaydyHoW paboThl kadeapsl (mpoOieMHON 1abopaTopuy, HAyYHOW TPYIIIIL).
[TpuHIMTIBL, TEXHOJIOTHH, POPMBI M METOABI 00YyYEHHS CTYIEHTOB Ha IPUMEPE OpraHu3aly yaueOHO! paboThl
Kadeapel.

Pa3zoen 3. Bwinonuwenue unousudyanviozo 3adauus. Qbobujenue u cucmemamusayusi OAHHbIX O
8bINOIHEHUS BbINYCKHOU Keéanuguxayuonnou pabomel. Oghopmnenue omuema

C6op, o6paboTka 1 cucremaruzanus HHGopmarmonHoro marepuaia. Opopmiaenue oryera. JinuHoe
ydacTue 00y4yarouierocsi B BhIMOJIHEHUH Hay4YHO-UCCIIe10BaTENbCKON paboThl Kadeapol.

[ToaroroBka MaTepuanoB JJIsl BBIMOJIHEHUS BHITYCKHON KBaTU(UKAIIMOHHON PaOOTHI.

4 O0bemM NPaKTUKHU
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O0BbeM THCHHUTIITHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q. q,

O01asi TPy10€eMKOCTh M CHUTITHHBI 9 324 243
CamocrosiTesibHas padoTa 9 324 243
KonTakTHas camocrositenbHas paboTa 0,4 0,3
CamocTosITeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 9 323,6 | 2427
B TOM 4HCJIe B (hOpME MPAKTUIECCKON TOJITOTOBKU 323,6 | 242,7
Bua uToroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

5.5 T ocyiapcTBeHHAS UTOrOBAs ATTECTAIMA: BLINOJHEHHUE U 3AIIMTA BLINYCKHOM
KBAJN(PUKAINOHHOM pPadoThI (MJIH ApVroe pacmupenue u3 coorsercrayoniero ®1'OC BO)

1 Heas rocynapcTBeHHOW HTOrOBOM AaTTECTANMM: BBINOJHEHUSI M 3aIIMTHI BBINMYCKHOM
KBAJIH(UKAIMOHHON PadoThbl — BHIIBICHUE YPOBHS TEOPETHUUECKOM M NPAKTUYECKOH MOATOTOBIEHHOCTH
BBIMTYCKHUKA By3a K BBIMOTHEHUIO MPOGECCUOHANBHBIX 3a/1a4 M COOTBETCTBUS €r0 MOJATOTOBKH TPeOOBaHUSIM
®I'OC BO no HanpapieHUIo MOArOTOBKY 110 HanpasiieHnto moAroToBky 18.03.01 Xumuyeckasi TEXHOJIOTHS.

2 B pe3yabrare NpOX0XkAeHHMS] TOCYIAapPCTBEHHOH HMTOrOBOIl aTTECTAIMM: BBINOJHEHUS U
3alUThl BBINYCKHOH KBAJTU(UKANMOHHOI PadoThl y CTyAeHTa npoBepsieTcss cHOPMHUPOBAHHHOCTH
CJIeAYIOIIUX KOMIIETEeHIU, a TAKKe CJAeAYIOIUX 3HAHUI, YMEHH i U HABBIKOB, N03BOJIAIOIINX OLIEHUTH
cTeneHb rOTOBHOCTH 00y4aloNIuXcs K AajbHelineii npodeccuoHaJbHO 1eATeTbHOCTH.

BoimyckHuK, OCBOMBIIMK — mporpamMMmy —0OakajaBpuara, JODKEH O0nanaTh  CIEAYIOIIMMHU
KOMITCTCHIIMSIMMU:

VK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, YK-2.1, YK-2.2, VK-2.3, VK-2.4, VK-2.5, YK-2.6, YK-2.7,
VK-2.8, YK-2.9, YK-3.1, VK-3.2, YK-3.3, YK-3.4, YK-3.6, YK-4.1, YK-4.2, YK-4.3, YK-4.4, YK-4.5, YK-
4.6, YK-4.7, YK-4.8, YK-4.9, YK-5.1, YK-5.2, VK-5.3, VK-5.4, YK-5.5, YK-5.6, YK-5.7, YK-5.8, YK-5.9,
VK-6.1, YK-6.2, YK-6.3, YK-6.4, YK-6.5, YK-6.6, YK-7.1, YK-7.2, VK-7.3, YK-7.4, YK-8.1, YK-8.2, YK-
8.3, YK-8.4, YK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9, YK-9.1, VK-9.2, VK-9.3, VK-10.1, YK-10.2, VK-
10.3, YK-11.1, YVK-11.2, YK-11.3, VK-2.10, YK-5.10, VK-5.11, YK-5.12, YK-5.13, YK-5.14, OIIK-1.1,
OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, 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-3.1, OIIK-3.2, OIIK-3.3,
OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4,
OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5,
OIIK-5.6, OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-
3.14, OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16, IIK-1.1, TIK-1.2, TIK-1.3, T1IK-2.1, ITK-2.2, TTIK-2.3, TIK-3.1, T1K-3.2, [1K-3.3, [IK-4.1,
1IK-4.2, 1IK-4.3, IIK-5.1, IIK-5.2, ITK-5.3, IIK-5.4, IIK-5.5, TIK-5.6, YK-3.5, I[IK-6.1, IIK-6.2, IIK-6.3; OIIK-
6.1; OIIK-6.2; OIIK-6.3

Buame:

- TOPSIOK OpraHM3allMH, TUTAHUPOBAHMS U TPOBEACHHS HAay4YHO-HCCIIEIOBATEIbCKUX paboT C
MCIIOJIb30BAHUEM TOCIICTHUX HAYYHO-TEXHUYECKUX JIOCTHKEHUHN B JTaHHOM 00J1acTH;

- OCHOBbl M 3aKOHOMEPHOCTH DJEKTPOXMMHYECKUX IPOLIECCOB OCAKJIEHUS METAIOB U
OKCHUIMPOBAHUS TIOBEPXHOCTH;

- (DMBUKO-XMMHUYECKHE OCHOBBI JJIGKTPOCHHTE3a OPTaHMYECKUX M HEOPTaHWMYECKHUX BEIIECTB,
MPUMEHSTH OTH 3HAHHS Ha MPAKTHKE;

- OCHOBHBIE TpeOOBaHHS K MPEICTABICHHUIO PE3yIbTATOB MPOBEIECHHOTO HCCICIOBAHHS B BUJC
HAy4YHOT'O OTYETAa, CTaThU WUJIU JOKJIA/A.

Ymemn:

- CaMOCTOSITEJIPHO BBISIBJISITH TIEPCIIEKTUBHBIE HANPABIECHNS HAYyYHBIX MUCCIIEIOBAaHUM, 00OCHOBBIBAThH
AKTyallbHOCTh, TEOPETUYECKYIO U MPAKTUYECKYI0 3HAUUMOCTh MPOOIEMBI, TPOBOJAUTH SKCIIEPUMEHTATIbHBIC
WCCJICIOBAHMS, AHAIM3UPOBATh M MHTEPIIPETUPOBATH IMOJTyYEHHBIE PE3yIbTaTHI;
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- OCYIIECTBIIATh IOWCK, OOpaOOTKYy M aHajdu3 HAay4YHO-TEXHUYECKONW HHQPOpMAIMU 10 TeMe
BBITIOJTHSAEMON PabOTHI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

- paboTaTh Ha COBPEMEHHBIX MPUOOpax, OpraHM30BbIBATH IPOBECHUE SKCIIEPUMEHTOB U UCTIBITAHUH,
POBOJUTH UX 00pabOTKY M aHAIM3UPOBATH PE3YJILTATHI.

Braoemy:

- METOJOJIOTHEN U METOAMKOUN IMPOBEICHHS HAYUYHBIX HCCIIEIOBAaHUI; HaBBIKAMH CaMOCTOSATEIIBHOMN
HAyYHOW U UCCIIEJOBATENBCKON paboThI;

- HaBbIKaMU palbOTHl B KOJUIEKTHBE, IUIAHUPOBAaTh M OPraHU30BHIBATH KOJUIEKTUBHBIC HAay4YHBIC
HCCJIEIOBAHMsI; OBJIAIeBaTh COBPEMEHHBIMU METOaMHU UCCIIEIOBAaHUS M aHaIN3a OCTAaBICHHBIX MPOOIeM;

-CIIOCOOHOCTBIO pPellIaTh MOCTABICHHBIE 33/1a4H, UCTIOJIb3Ysl YMEHUS 1 HABBIKU B OPraHU3allii HAy4yHO-
UCCIIEIOBATEIbCKUX U TEXHOJIOTUYECKHUX padoT.

3 Kparkoe coaepkaHue rocyiapcTBeHHON HMTOIOBOM ATTECTAMM: BBINOJHEHHSI M 3alIUTHI
BBINIYCKHOH KBAJM(PUKALMOHHOI padoThl (MM Apyroe pacmmmpeHue u3 coorsercrByromero ®I'OC
BO)

I'ocynapcTBeHHass UTOrOBasi aTTECTAlMs: BBHIOJHEHHWE W 3aIIMTa BBITYCKHON KBaTM(PUKALMOHHOM
paboThl MPOXOAUT B 8 ceMecTpe Ha Oa3ze 3HAHUN, YMEHUI U HABBIKOB, MOJYYEHHBIX CTyIEHTaMH IpU
U3y4eHUU aucuuiiuy HarnpasieHus 18.03.01 Xumuyeckasi TeXHOJIOITHS U TPOXOKICHUS IPAKTUK.

l'ocynapcTBeHHass UTOroBasi aTTECTAllMsl: BBIMOJIHEHHE M 3alIMTa BBIMTYCKHOW KBaJIU(DUKAIIMOHHOM
paboThl TPOBOJIUTCSA TOCYAAPCTBEHHOM K3aMEHAITMOHHOM KOMHCCHUEH.

KouTpoab ypoBHS chopMUpOBAaHHOCTH KOMIIETEHIIUH 00YYarOIIMUXCsl, IPUOOPETEHHBIX MPU OCBOCHHUH
OOII, ocymecTBiasieTcsl MyTEM MNPOBEACHUS 3alllUThl BBINYCKHOW KBain(pukanuoHHoi padotel (BKP) u
MPUCBOEHUS KBaNU(UKALIUU «OaKaIaBpy.

4 O0beM rocyaapcTBeHHOHl HTOIOBOHl aTTeCTAllMM: BBINOJHEHHS W 3allMThl BBINYCKHOM
KBAJTM(PUKANMOHHOH padoThI

[Iporpamma oTHOCHTCS K 00s13aTeNbHOM YacTh y4deOHOro ruiana, k Omoky 3 «['ocymapcTBeHHas
UTOTOBAsl ATTECTAIUI» U PACCUMTAHA HAa COCPEIOTOUCHHOE MPOXOXKICHHE B 8§ cemecTpe (4 Kypc) oOyueHus B
ooveme 216 u (6 3ET). IIporpamMma mpenmoyiaraet, 4ro OOy4YarONmIUECs HMEIOT TEOPETUUYCCKYI0 H
MPAKTUYECKYI0 TMOATOTOBKY B OOJACTH TPAJUIMOHHBIX M HOBBIX KOHKYPEHTOCIIOCOOHBIX IPOIIECCOB B
TEXHOJIOTHH JEKTPOXUMHUYECKUX POU3BOJICTB.

o B 3aueTHBIX B akanem.
Bugpsl yaeOHOM paboThI
SIMHUTIAX qacax
Oo6mas tpynoemkocts 'NA no yueoHomy miiany 6 216
KonraktHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KoHnTakTHas paboTa — HTOrOBast aTTECTAIUS 6 0,67
Brimonnenue, Hanucanue u opopmierue BKP 6 215,36
Bua xonTposs: 3ammura BKP
Brsl yaeGHOR paboTs! B 3aueTHBIX B actponom.
CIMHUTIAX qacax
Oo6mas Tpynoemkoctb 'MA 1o yueGHOMY MIaHy 6 162
KonTakTHas padora (KP): - -
CamocrosTeannasi padora (CP): 6 162
KonTtakTHas paboTa — HTOTOBAst ATTECTAIHS 6 0,5
Brimonnenue, nanucanue u opopmienue BKP 6 161,5
Bua xourpous: 3ammura BKP
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5.6 ®aKyJabTaTUBBI

AHHOTaNUA padoyeil MPOrpaMMbl AUCUUNIMHBI
«IlepeBox HAYYHO-TEeXHUYECKOI JTUTEPATYPHD»

1. Heab AMCHUMIUIMHBI — TIpuoOpeTeHrne OOyJaromuMucs oOIel, KOMMYHUKATHBHON U
npodeCCHOHATBPHON KOMIETEHIMH, ypPOBEHb KOTOPBIX Ha OTACIBHBIX H3Tamax S3bIKOBOH MMOITOTOBKH
NO3BOJISIET  BBINOJHSATH  pa3jMyHble BUAbBl IPOPECCHOHATBHO OPUEHTHPOBAHHOIO IE€PEBOAA B
IIPOU3BOJCTBEHHON U HAYYHOU JIE€ATEIBbHOCTH.

2. B pe3yabTrarTe nu3ydyeHus JUCHUILIMHBI 00y4aI0UIUIICSH T0JKEH

Obnadamye cleayOMUMI KOMIIETCHIIMAMU U HHAUKATOPAMH UX JTOCTH)KEHUS

VYK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namo:

— OCHOBHBIE CIIOCOOBI JOCTH)KEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;

— OCHOBHbIE IIPUEMBI IEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITHH SI3bIKA KAK CHCTEMBI;

— JOCTaTOYHOE Ul BBIIOJIHEHUS ME€PEBO/Ia KOJIUYECTBO JIEKCHYECKUX €AMHUL], (pa3eooTu3MOB, B
TOM YHCJIE COLIMATIBHBIX TEPMUHOB U JIMHI'BOCTPAHOBEUECKUX PEAIIUl;

ymemy:

— IPUMEHSATh OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYILIECTBIATh NMUCbMEHHBIH NEPEeBOJ € COOMIOJEHHMEM HOPM JIEKCMUECKOW SKBHMBAJIEHTHOCTH,
coOII0ICHEM IPaMMaTHYECKUX, CHHTAKCUUYECKUX M CTUIIMCTUYECKUX HOPM;

— 0(OpMIIATB TEKCT NEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEJIAaKTOPE;

— OCYIIECTBIJIATH TEPEBOJ] C COOJIOAEHHWEM HOPM JIEKCHUYECKOW SKBHUBAJICHTHOCTH, COOJIOIACHUEM
IrpaMMaTU4YEeCKUX, CHUHTAKCHMYECKMX M CTHJIMCTUYECKMX HOPM TEKCTa IepeBoJa U TEeMIOpalbHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTA;

gnademn:

— METOJMKOW TNPENepeBOAUECKOr0 aHajgu3a TEKCTa, CHOCOOCTBYIOLIEH TOYHOMY BOCIPHUSATHIO
UCXOJIHOTO BbICKa3bIBaHUS;

— METOJMKOM MOJArOTOBKHU K BBINOJHEHHUIO IIEPEBOAA, BKIIIOUAsi MOMCK MHPOpPMAIMU B CIPAaBOYHOM,
CHeLMaIbHOM JTUTEpaType U KOMIBIOTEPHBIX CETSIX;

— OCHOBaMH CHCTEMBbI COKPAIIIEHHOH NepeBOIYECKOM 3alKCH MTPH BBIITOJIHEHUH TIEPEBO/IA;

— OCHOBHOMW MHOSI3bIYHOM TEPMHUHOJIOTHEN CIIEUAIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPHI MO CHEIUATBHOCTH.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pazoen 1. OcHosnvle nexcuueckue u cmuaucmudeckue 3aKOHOMEPHOCMU Nepeeood HAYYHO-
MexHUYecKou Jumepamypbl

1.1 Jlexcuueckune 3aKOHOMEPHOCTH HayYHO-TEXHHYECKOro mepeBoaa. CMBICIOBOM aHaIW3 Hay4dyHO-
TEXHUYECKOTO TEKCTa M ero cerMeHranus. CTHIMCTHYECKHEe 0COOEHHOCTH HAyYHO-TEXHUYECKUX TEKCTOB.
[Ipeononenne TpyIHOCTEH, CBA3AHHBIX C PACXOKICHHUEM CHHTAKCHUYECKUX CTPYKTYp HHOCTPAHHOIO U
PYCCKOIrO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHwHe MOpsi/IKa CIIOB B aHTIIMIICKOM U PYCCKOM IpeIoKeHUsX. [lepeBo clioB, ycTaHOBIICHHUE
3Ha4yeHus cioBa. IlepeBo1 CBOOOIHBIX U (Ppa3eoqOrHUecKuX cioBocoueTaHuil. [lepeBos 3aroJoBKOB TEKCTOB
U cTareu

1.3 Cokpamenust. OcoOeHHOCTH MX NepeBoia. Pa3BuTHe HaBBIKOB MEepeBOjia Ha MPUMEPE TEKCTOB IO
TeMe «XuMudeckas J1abopatopusi» «3MepeHus B XuMumy.

1.4. Jlexcuueckue TpaHc(OpMaIlMM IMPHU MEPEeBOJE TEKCTOB IO TEMAaTHKE XMMHUHU M XHUMHYECKOH
TEXHOJIOTHH.

Pasoen 2. Ocnosnuvle epammamuueckue ocobenHocmu nepesooa

2.1. OcobenHoctu mepeBoja mpeaioxkennit Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpuMepe mepeBoia TEKCTOB M0 TEMAaTHKE XUMHUYECKON TeXHOIoruu [lepeBo mpuaaToyHbIX
IIPEIIOKEHU .

2.2. Metoabl U IpUEMBI MIEPEBO/Ia CTPAAATENBHOTO 3aJI0ra Ha MPUMEpe MepeBoia TEKCTOB 10 TeMe
"TexHomoruu Oymymiero".
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2.3. Tumbl yCIOBHBIX MpenyioKeHUM, mpaBuja U ocoOEHHOCTH uX mnepeBona. llpakTtuka mepeBoaa
YCIIOBHBIX MPEJIOKEHNN Ha IPUMEpaxX TEKCTOB O Pa3IMYHBIM pa3ielaM XUMHHA U XUMUYECKOU TEXHOJIOTUH.

2.4. MonanbHbI€ TT1arojibl 1 0cOOEHHOCTH UX MEPeBO/ia Ha IIpUMepe MepeBoia TeKCTOB « T exHomorus»,
«[IpomsIiuieHHOE 000PYAOBaHUE

Pazoen 3. Ocobennocmu nepesooa npednodiceHull ¢ HerudHblMU YopMamu 2na2ona

3.1 Nudpunutus (HeonpeneneHHas ¢popMma riiaroja). Pons nHGUHUTHBA B IPEUIOKCHUH W BAPUAHTHI
nepeBoJia Ha pycckui s3bIK. [Ipuuactus u repyHauil. BapuaHnTtsl iepeBojia Ha pyCCKUM SA3BIK.

3.2 NudunutuBabie 0060poTHl. OO0pOT HomonHeHHe ¢ HMHPUHUTHBOM. OOOpOT mopsiexamiee c
uHGUHUTHBOM. Pa3nnyHble BapuaHThI IepeBo/Ia.

3.3 TlepeBoa mpuyacTHBIX 000POTOB. AOCONIOTHBIM MPUYACTHBIA OOOPOT M BapHaHTHI IEPEBOJIA.
Pa3BuTHE HaBBIKOB TIepeBOa B chepe XUMUU U XUMUIECKOU TEXHOIOTHH.

Pazoen 4. Ocobennocmu peghepamuenozo nepesooa

4.1. AnropuT™M TpeanepeBOAYECKON pabOThl C HAYYHO-TEXHHMUYECKUM TEKCTOM I10 XHMHKO-
TEXHOJIOTUYECKON TeMaTHKeE.

4.2. AnropuT™m cocTaBieHus pedepara o XuMHUKO-TEXHOJIOTHYECKON TeMaTuKe (AaHHOTALIUH )

4.3. AnropuTm paboTsl 110 pedepaTuBHOMY MEPEBOIY 110 XMMHUKO-TEXHOJIOTMUECKON TeMaTHKe.

4 O0bemM yueOHOH THCHMIIINHBI

Cemectp
Bcero
Buyt yue6Hoi paGoTsI 5 cemecTp 6 ceMecTp
3E Aiaﬂ' 3E Alflaﬂ' 3E Axan. 4.
OO61as TpyA0eMKOCTh TUCIUTUTMHBI 4.0 144,0 2,0 72,0 2,0 72,0
KonTakTHasi padoTa — ay1uTOPHBIE 18 64.4 09 | 320 0.9 32,0
3AHATHA:
ITpaktuueckue 3ansatus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocTrosiTesbHasi padora 2,2 80,0 1,1 40,0 1,1 40,0
KoHTtakTHas camocTosTenbHas pabora 0,4 0,2 0,2
CamocTosTeIbHOC U3YUYCHUE Pa3/IeiioB 2,2 796 1,1 39,8 11 398
IACIATUTNHEI
Buabl konTpoJIA:
Buo konmponsa uz YII 3auer 3aver
Cemectp
Bcero
Bu yueGHO#M paGoTs! 5 cemecTp 6 cemecTp
3E AfITp " | 3E Affp' 3E | Acp. u.

OO611ast TpyA0EMKOCTh TUCIUTUTHMHBI 4 108 2 54,0 2 54
KonTakTHasi padoTa — ay1uTOpHbIE 18 483 0.9 24 0.9 24
3AHATHA:
[Mpaktuueckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHasi padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas camocrosiTenbHas paboTa 0,3 0,15 0,15
CaMOCTOSITEIbHOE U3yUYCHUE Pa3/IeIiOB 2,2 597 1,1 29.85 1,1 29,85
JTIACIATUTUHBI
Buabl kouTpoOJIA:
Buo xkonmpons uz Y11 3auer 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
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«I'paxkaaHckas 3a1IUTA B Ype3BbIYAIHBIX CUTYAIUAX)

1 eap AUMCHMIUIMHBI — MOATOTOBUTH CTYAECHTAa K OCMBICICHHBIM IPAKTHUYECKUM JEHCTBUSM IO
o0OecrieyeHNI0 cBOEl 0€30IaCHOCTM M 3allUThl B YCJIOBHUSX BO3HUKHOBEHHS YpPE3BbIUANHOM CUTyalluu
MIPUPOJHOT0, TEXHOIT€HHOTO U BOGHHOT'O XapakrTepa.

2 B pe3yabraTe H3yYeHHs] JUCHHUILINHBI 00y4aI0IIUIICS T0JIKEH:

Obnadams CIeayOINIMMU KOMIIETEHIIUSAMH U WHAUKaTopamu ux goctmwkenus: YK-8.2, VK-8.5, VK-
8.7.

3namo:

- XapaKTEepPUCTUKH MPUPOJHBIX OEACTBHIl, TEXHOTEHHBIX aBapuil W KaTacTpod Ha paJualmOHHO-,
XUMHUYECKH- U OMOJIOTHUECKU-ONACHBIX 00BEKTaX, MOopaKkaroye (PakTOphl APYTHX OMACHOCTEH;

- OCHOBBI BO3JICUCTBUS OMACHBIX (PAaKTOPOB YPE3BBIYAMHBIX CUTYyallUi Ha YeOBEKa M MPUPOIHYIO
cpeny, JOIyCTUMBbIE IPEEIIbHBIE KPUTEPUH HETaTUBHOTO BO3JICHCTBUS;

- Mepbl 0e30MacHOro0 MOBEACHUsS NpU MPeObIBAaHUU B paiioHaX (30HAX) MOXKapoB, PaJMOAKTUBHOTO,
XUMHUYECKOTO M OMOJIOTMYECKOT0 3arpsi3HEHMS;

- crocoObl U CPEeACTBA 3AIUTHI YEIOBEKAa OT BO3ICHCTBHS MOPaKalOMUX (PaKTOPOB YPE3BBIYANHBIX
CUTYallui IPUPOJIHOT0, TEXHOIC€HHOI'O M BOEHHOT'O XapakTepa.

Ymemy:

- HCIIOJIb30BaTh CPEACTBA 3alllUThl OPTraHOB JbIXaHUSA U KOXH, MEIULUHCKUE JJIs CaMO3alllUThl U
OKa3aHUs OMOILHU JPYTUM JIFOISIM;

- NPUMEHATH IEPBUYHBIE CPEACTBA IOXKAPOTYILIEHUS MJIs JIOKAJU3alMWd M TYLIEHUS I0XKapa,
BO3HUKIILIETO B ayTUTOPHUH (J1aboparopun);

- OKa3bIBaTh ce0e M JPYruM IMOCTPAAaBIINM MEAUIMHCKYIO TOMOIIb C MCIIOJIb30BaHHEM TaOeIbHBIX U
MOJAPYYHBIX MEAUIIMHCKUX CPEJICTB.

Braoemw:

- npuéMamH TPOBENCHUS YaCTUYHOM CaHUTApHON O0O0pabOTKH MpH BBIXOJAE U3 paiioHa (30HBI)
PaAMOAaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS (3apaXKeHUs);

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UPE3BbIYAMHBIX CUTYAIUSAX.

3 Kpartkoe coep:kanue JMCHUIITHHbI

Pa3zoen 1. Onacnocmu npupoonozo xapaxmepa.

Cruxuiible OeICTBUS, SIBICHUS MPHUPOJABI Pa3pyLIUTENbHON CHIIBI - 3eMJIETPACEHUs, HABOJIHEHUS,
celieBble MOTOKH, OIOJI3HU, CHEXKHBIE 3aHOCHI, M3BEpKEHUE BYJIKAHOB, 0OBajbl, 3aCyXH, yparaHsl, Oypw,
MOKapBbl.

Pa3zoen 2. Onacnocmu mexnozennozo xapaxkmepa.

ABapun M KatacTpodbl Ha paJWalMOHHO OMNACHOM OOBEKTE, XHMHUYECKH OIAaCHOM OOBEKTE,
OMOJIOTHYECKH OINAaCHOM OOBEKTe; Ha TpaHCIopTe (PKEIEe3HOAOPOKHOM, AaBTOMOOWIBHOM, PpEYHOM,
AaBUAIMOHHOM); Ha THIPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HEOOECIeUEHNSI.

Pa3zoen 3. Onacnocmu eoennozo xapaxkmepa.

[IpumeHneHue opykusi MACCOBOTO MOPAXKEHUS (SIA€PHOT0, XUMUUECKOT0, OMOJIOTMYECKOI0), OOBIYHBIX
CPEICTB C 3a)KUraTeJIbHBIM HAIlOJIHEHNEM, HOBBIX BUJIOB OPY>KHsl. 30HBI 3apayK€HUS OT CPEICTB MOPAKEHUS U
UX BO3JIEHCTBUE HAa HACEIEHNUE U OKPYKAIOILYIO IIPUPOJIHYIO Cpeny.

Paszoen 4. Ioxcapuas 6e3onacnocmeo.

[loxxapHast omacHocth. [lokapHas oxpana. Kiaccudukanus mnokapoB MHOXKapoB B 3IaHMUSIX U
nomemeHusax. Craguu pas3BuTHs NoxkapoB. Jlokamm3auusa u TymeHue noxapoB. [lepBuuHble cpencTBa
noxkaporyuenus (orHerymmrenu Ol -8, OY-2, OBII-5, BHyTpeHHUII TOXapHbII BOJONPOBO) U MpaBuiIa
NOJIb30BaHNSl MMH. ABTOMAaTMYECKHE CHCTEMBI II0KAPOTYIIEHHUS — TMPUHKIEPHBIE U JIPEHUYEPHBIE.
Orserymianiye BellecTBa — BOJA, IE€HbI, HETOPIOYME Tra3bl M pa30aBUTENM, IOPOIIKOBBIE COCTaBbI,
raJIOr€H3aMellEHHBIE YTIEBOIOPOABI.

Pa3zoen 5. Komnnexc meponpusimuii epaxicoancKoi 3auyumol HAceNeHus.

OmnoBemienne ¥ MHPOPMHUPOBAHUE HaceJdeHHs 00 omacHOCTH. [IpHHATHE HaceJIeHHWeM CHUTHAJIOB
onopemenns («Baumanue Bcem!», «BozmymmHas TpeBora», «PagmanmuoHHas OMAacHOCTBY, «XHUMHUYECKast
TpeBoray, «OTO0H OMacHOCTUY») U MOPSA0K AECHCTBHS MO0 HUM. DBaKyallls HaceJIeHUs U3 30HBI OMACHOCTH.
CrniocoObl 3BaKkyaluu DKCTpEHHAs SBaKyallis CTYJEHTOB U3 ayIMTOPUU IPU BOSHUKHOBEHUH MOXKapa.
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CpencrtBa nHaAMBHAYAIBHOM 3amuThl opranoB neixanus (I'TI-7, I'TI-9, P-2, V-2K, PTTA-1, PIII'-67M,
PY-60M, «®enukcy», I'I3K, AT, AII-3, T13Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesnoBeKka. MeIMIMHCKHUE CPeACTBA 3alUTHI .

CpenctBa KOJUIGKTMBHOM 3alMThl HaceleHus. Ha3zHaueHue,  3alMTHBIE CBOMCTBAa YyOEXHII.
[TporuBopamuanuonnsie ykpoeitus (IIPY, moazeMmHbie mnemexogHble Mepexoibl, 3ariayOJieHHbIE CTAHIIUU
METPOIOJIUTEHA), IPOCTEHIINE YKPBITHS (TpaHILIEH, OKOIIbI, IEPEKPHITHIE 11eau). [IpaBuia 3anatus yoexuma.

Pazoen 6. Oxazanue nepsoii nomowu.

Oxa3aHue TIepBOM MOMOIIM IIpPU OXOrax, paHEHMsX, 3apakeHusx. I[IpoBeneHune dYacTUUHOM
CaHUTApHOM 00pabOTKU KOKHBIX MOKPOBOB YEJIOBEKA MIPU BBIXOJIE U3 30H PAJMOAKTUBHOIO, XUMUYECKOTO U
OHMOJIOTUYECKOr0 3apakeHUsI (3arpsiI3HEHUS ), U3 30H MOKapOB.

Pasoen 7. Jluxeuoayus nociedcmeauil upe3sbl4aiHol Cumyayuu.

ABapuiiHo-cniacarenbHble padoThl. DKCTPEHHAS HBaKyalus U3 ayAUTOpHUH (1a00paTOpun) B YCIOBUAX
noXkapa, pajuanoHHOT0, XUMHUYECKOT0, OMOJIOTMYECKOTO 3arpsi3HEHHUS TEPPUTOPUHU C HCIOJIb30BaHUEM
npocreimx cpeacts 3amuThl («Denukey», I'A3K, nporusorasa I'TI-7 ¢ JII1I'-3).

4 O0bem yueOHOH THCHMIIINHBI

O0BLeM TUCHUIITHHBI
Bup y4eOHoii padoThl Axax. | Actp.
3E
q, q,
OO0masi Tpy10eMKOCTh IM CHUILIHHbI 1 36 27
KonrakTHasi pa6oTa — ayIuTOpHbIE 3aHATHUS: 0,44 16 12
Jlekuun 0,44 16 12
CamocTrosiTesbHasi padora 0,56 20 15
KonTaktHas camocrositenbHas pabota 0,2 0,15
0,56
CaMocCTOsTeIbHOE U3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 19,8 14,85
Buja nToroBoro KOHTpoOJIs: 3ayer
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6. TPEBOBAHMUA K YCJIOBUAM PEAJIM3AIIUU ITPOI'PAMMbI BAKAJIABPHUATA

6.1 Odmecucremublie TpedoBanus K peasuzanuun OOII dakanaBpuara

Dopmynuposku coomeemcmeytom @I'OC BO, npumenumenvho K 00pazosamenbHoil Op2aHU3ayuU
u 00pazosamenvHoil npozpamme.

VYHuBepcuTeT pacnosaraeT Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBaHHMM MaTE€pHaJIbHO-
TEXHUUYECKUM oOOecrieueHueM 00pa3oBaTeIbHON NEATENbHOCTH (IMOMEIIECHUSIMU U OOOpYyIOBaHUEM) IS
peamuzanuu OOII GakanaBpuara.

Kaxnpiii oOyvaromuiics B TE€UEHHE BCEro Mepuoaa oO0ydeHHs oOecreurBaeTcs HHAWBHIYaTbHBIM
HEOTPAaHUYEHHBIM JOCTYIIOM K 3JEKTPOHHOM HHQOPMAIMOHHO-00pa30BaTEIbHON Cpelle YHHBEpPCUTETA.
DnekTpoHHass ~ MHGPOPMALMOHHO-OOpa3oBaTeNbHas  cpeda  oOecreyrBaeT  BO3MOXHOCTh  JIOCTyNa
oOyuarorerocsi U3 J000i TOYKH, B KOTOPOW UMEETCs AOCTYI K HHPOPMAIIMOHHO-TEIEKOMMYHHUKAI[MOHHOM
cet «HTEpHET», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAaK U BHE €€.

DnexTpoHHas HHGOPMAIMOHHO-00pa3oBaTeabHas cpefia yHUBEpCUTETa 00ECIICUNBAET:

— JIOCTYNl K y4eOHBIM IIJJaHaM, paboduM NporpaMMaM JIUCHHMIUIMH (MOIYJel), MPaKTHK, SJIEKTPOHHBIM
yueOHBIM HM3JAHHUSIM U 3JICKTPOHHBIM OOpa30BaTEIbHBIM pecypcaM, YKa3aHHBIM B paboOyux Iporpammax
JUCLUIUINH (MOAYJEH), IPaKTHK;

— (hopMupoBaHHe IEKTPOHHOTO MOPT(HOINO 00YUAIOIIErocs, B TOM YHCIIE COXpaHEHHE ero padoT U OLEHOK
3a 3TU paboThI;

— ¢ukcanuio xoaa 00pa3oBaTeIbHOIO MPOIecca, Pe3yIbTaTOB MPOMEKYTOYHON aTTeCTAlluu U PE3yJIbTaTOB
ocoenus OOIT 6akaaBpuara;

— TpOBEACHHE YUYEOHBIX 3aHATHH, MPOLEAYpP OLEHKU pe3ylbTaToB OOyuUeHHUs, pealu3alusi KOTOPBIX
PeIyCMOTpPEHA C IPUMEHEHHEM AIIEKTPOHHOTO O0YYEHHs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA;
— B3aUMOJICHCTBUE MEXIY y4aCTHHUKAMU 0Opa30BaTENBHOIO IMPOIIECcCa, B TOM YHCIE CUHXPOHHOE W (WJIIH)
ACMHXPOHHOE B3aUMOJIEUCTBUS TOCPEACTBOM ceTU «HTepHeT».

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTeIbHON cpenbl o0ecrnevynBaeTcs
COOTBETCTBYIOIIMMHU CPEICTBaMU WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHA W KBaM(HUKAIMCH
pabOTHUKOB, €€ UCTIONB3YIOMINX U MojAepKuBaronX. OyHKIIMOHUPOBAHHE HNEKTPOHHONU HHPOPMAITMOHHO-
00pa3oBaTeNbHON Cpe/ibl COOTBETCTBYET 3aKOHOAATENbCTBY Poccutickoii denepanui.

6.2 TpeGoBanus kK MaTepuaIbHO-TEXHUYECKOMY 00ecreyeHu 1o

MarepuanbHO-TEXHHUECKasT 0a3a YHHBEPCUTETa COOTBETCTBYET JCHCTBYIOIIMM IPOTHBOIIOKAPHBIM
IpaBUIaM U HOpMaM M 0OECHEeuMBAET MPOBEJICHHE BCEX BUIOB AMCLUUIUIMHAPHOW M MEXIUCUUIUITMHAPHOM
MOJTOTOBKH, TNPAaKTUYECKOH M HayYHO-MCCIEIOBATEIBCKOW pabOThl OOYyYalOUIMXCs, MPETYCMOTPEHHBIX
y4EOHBIM IIITAHOM.

[lepeyeHbp MaTepUAbHO-TEXHUYECKOTO OOECIICUCHHS BKIIIOYACT: JICKIIMOHHBIE y4eOHBIC ayIUTOPHH
(o6opynoBaHHbIE BUJICONPOEKIINOHHBIM 00opyI0BaHuEM Ui MIpe3eHTaIHH, CpeAcTBaMu
3BYKOBOCITPDOM3BEICHUS, JKPAaHOM, M HUMEIOIIHE BBIXOA B MHTEpHET), MOMENICHUs sl TPOBEICHHS
CEeMMHApCKUX M MPAKTUUYECKUX 3aHATHH (00opymoBaHHbIE yuyeOHOH MeOenbro), OMOIUOTEKY (MMEIOLIYIO
pabourie KOMIBIOTEpHbIE MecTa Ul oOOyyaroummxcs [0 IporpamMme OakajlaBpuaTa, OCHAIIEHHbBIE
KOMIIbIOTEPAMU C JIOCTYNIOM K 0a3aM JaHHBIX M BBIXOJOM B HTepHeT), 1abopaTopuH, OCHAIECHHbIE
COBPEMEHHBIM O0OPYAOBaHUEM /ISl BBITIOJIHEHUS HAYYHO-HCCIENOBATEIbCKONW pabOThI, KOMITBIOTEPHEIE
kJjacchl. [Ipu HCnoab30BaHNUN 3JEKTPOHHBIX U3/IaHUHM YHUBEPCUTET 00ECTIeUMBAET KaXKIO0ro 00ydaroerocs
BO BPEMsI CAMOCTOSATENBHO IMOATOTOBKH pab0YMM MECTOM B KOMITBIOTEPHOM KJIacce ¢ BBIXOAOM B MIHTEpHET
B COOTBETCTBHH C TPYIOEMKOCThIO U3Y4aeMbIX TUCIMILIMH.

[Tomemienuss mpenacTaBisIOT cOoOOM ydeOHble aylWTOpUU MJIi TPOBENEHUS Y4YeOHBIX 3aHATHUH,
IPEIyCMOTPEHHBIX ITPOrpaMMO OakanaBprara, OCHAIIEHHbIE 000PY0BaHUEM U TEXHUYECKHMHU CPEICTBAMHU
00y4deHus1, COCTaB KOTOPBIX OINpeAesseTcsl B paboyux MporpaMMax JUCHUIUIMH (MOJyJel).
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MarepuanpHo-Texundeckoe odecrieuenue OOII GakamaBprara BKITIOYAET:

6.2.1 QOdopyoosanue, Heobxo0umoe 8 0opazosamenbHOM npoyecce

noteHimoctatsl IPC-Pro MF, P-8; Bpamaroruiicst nuckoBsIii asektpoa B3 1-06, TepmocTtar, BoasiHBIC
0aHM, MarHUTHBIE MEIIAJIKH, MEXAHUYECKUE MEIIAJKU, AUCTUIUIATOPHI, KaMepa COJITHOIO TyMmaHa Ascott
S120iP, cnexkrpodoromerp CD-2000, pH-meTpsl, paspeiBHas mamuHa P-5M, ommerp BUTOK, aedexrockorn
akycruueckuii MTUCK-1.0, nummdoBansHO-moMUpoBalibHbI cTaHOK MP-2, ctaHok jutst 3anpeccoBku XQ-2B,
mukpoteepaomep [IMT-3M, meramnorpadudeckuii Mukpockormt METAM PB-21/22, mydenbnas meus SNOL
7,2/1100, Tecrep aaresum Elcometer 107, rampBanmueckue ycraHoBku PGG 10/3-B-1,5, mpodunomerp
Mitutoyo Surftest SJ-310, kopposumetp Boicokoro paspemenuss MS1500E Handheld ER Corrosion Data
Logger, mabopartopHasi kaOuHa JIJisi TIOPOIIKOBOTO OKpalIuBaHus ¢ nucrojaeTomM-pacnbuintesiem CTAPT-50,
poranuonHbiii abpazuomerp Taber Elcometer 5135, 6neckomep u usmeputens DOI Elcometer 480, Tutpatop
noteHimomeTpuueckuii ATII-02, Tonmmuuomep Elcometer 456, aHamuTHYeCKUE BEChl, TEXHUYECKHUE BECHI,
KOHAYKTOMETpP ¢ pyuHOM komneHcauued temneparypsl HI 2314, yHukanbHas ycTaHOBKa JUIsl BOJIHOBOM
00paboTKH U JIp.

6.2.2 Yueono-naznaouwie nocoousn:

y4eOHbIe TOCOOUS 110 TUCHUIIIMHAM BapUATUBHOW YaCcTH MPOrPaMMbl; METOAMYECKHE PEKOMEH AU
K IPAaKTUYECKUM 3aHIATHUSIM; Pa3/1aTOuHbII MaTepua K JIEKIIMOHHBIM KypcaMm; 3JI€KTPOHHBIE YueOHbIE N3JaHUs
M0 TUCIUIUIMHAM BapUAaTUBHON YaCTH, HAYYHO-TIOMYJISIPHBIC AIEKTPOHHBIC U3TAaHUSI.

6.2.3 Komnsromepui, UHDOPMAUUOHHO-MENEKOMMYHUKAUUOHHbIE  cemu, annapammuo-
npoOZpamMMHBLE U AYOUOBU3YATIbHBLE CPEOCMEA:

IIEpPCOHANIbHBIE KOMIBIOTEPHI, YKOMILIEKTOBaHHbIE IpourpeiBatenssMu CD u DVD, npuntepamu u
IPOrPaMMHBIMH  CPEJICTBAMH, MPOEKTOPBI, JKPaHbI; AYAUTOPUM CO CTAI[MOHAPHBIMU KOMILIEKCAMU
oTOOpakeHHs1 HHPOPMALIUU C JTIFOOO0TO AMEKTPOHHOTO HocuTelnss, WEB-kaMmepbl; KonmupoBaabHBIE alllapaThl,
JIOKallbHas CETh C BBIXOJ0OM B MIHTEpHET.

6.2.4 Ileyamnvle u 3n1eKmponnsvle 00pazosamenvHbvle U UHPOPMAUUOHHDBLE PECYPCHL:

ANEKTPOHHBIE MPE3EHTAMU K pa3jieiaM JIEKIMOHHBIX KypCOB; y4eOHO-METOAMYECKUE Pa3pabOTKU
Kadeapel B OJEKTPOHHOM BHUAE; OYKJIETHI M KaTajorm OOOpYyJOBaHUS, CHPABOYHHUKH IO CHIPHEBBIM
MaTepuaiaM, CIpPaBOYHUKH MO HAWIYYLIUM JOCTYITHBIM TEXHOJOTHUSM 3JEKTPOXHUMHUYECKUX MPOU3BOJICTB;
CIPaBOYHbBIE MaTEpUabl B IEYaTHOM U JIEKTPOHHOM BUJIE.

[TomemieHust uisi CaMOCTOATENbHOM pabOThl 00YYAIOMIMXCSl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C
BO3MOXXHOCTBIO TMOJKIIOYEHHs] K ceTu «VHTepHeT» M o0ecrneyeHbl JOCTYIIOM B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

VYHuBepcurer  obecrnieyeH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOT0 OOECTIEUCHHUS], 8 MOM YUCTe OMeYecmEeHH020 NPOU3600cmea (CoCcTaB
ompezensercs B pabodyux mporpamMmax AUCUUIUIMH (MOnyJiel) u noodnexcum O00OHO6NEHUI0 npU
HeoOxo0umocmu).

[Ipn wucnonb3oBaHuM B 00pa30BaTENbHOM TMpOIlECCE€ II€YATHBIX M3JaHUM, B YHHUBEPCUTETE
chopMupoBaH OMOTUOTEUHBIN (HOHJI, YKOMIUIEKTOBAHHBIN MEYaTHBIMU U3JIAaHUSMU U3 pacdyeTa He menee 0,25
9K3EMILIApA KaXKA0r0 U3 U3JaHMM, YKa3aHHbBIX B padouuX Mporpammax JTUCIHUIUIMH (MOJyJiel), mporpammax
NPaKkTUK, Ha OAHOTO OO0Y4YaroLerocs M3 4ucia JIMI, OJHOBPEMEHHO OCBAaMBAIOIIMX COOTBETCTBYIOLIYIO
JUCIUIUINHY (MOJYJIb), MPOXOASIILIUX COOTBETCTBYIOLIYIO IPAKTUKY.

OOyuarommMest obecriedeH A0CTyn (yOaJleHHBIH JIOCTYI), 6 MOM Hucie 6 ciayudae NpuMeHeHUus
INEKMPOHHO20 00yYeHUA, OUCMAHUUOHHBIX O00pA306AMENbHBIX MEXHOA02Ull, K COBPEMEHHBIM
npodeccHoHaNbHBIM 0a3aM JaHHBIX U WH(OPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B pabo4yMxX MporpaMMax AUCHMUIUIMH (MOAY/leH) U TOMJIEKHUT OOHOBIEHUIO (Ipu
HEOOXOAMMOCTH).

OOyuvaromuecs W3 4MCIa WHBAIUAOB W JIMI C OrPaHMYEHHBIMH BO3MOXXHOCTSIMH 30POBbS
o0OecrieunBarOTCsl TEYATHBIMU W (WJIHM) DJIEKTPOHHBIMH OOpa30BaTeNbHBIMU pecypcamMu B ¢opmax,
aJlanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbSI.

Jlnis peanu3anuiyi OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbI OJATOTOBKU OaKadaBpOB HCIONB3YIOTCS
doHbl yueOHON, y4eOHO-METOAMYECKOH, HayuyHOH, MEepHOAMYECKON Hay4YHO-TEXHUYECKOW JHUTepaTypbl
HNndpopmannonno-oudnuoreunoro nenrpa (MbL) PXTY um. JI.U. Menneneesa u kadenp, y4acTBYOIUX B
peanusaiuy nporpaMmal.
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Nudopmanmonno-oubnamoreunsrii  nenrp PXTY wum. JI. WM. MengeneeBa oOecreynBaet

UH(POPMALIMOHHYIO HMOAACPIKKY peanuzanuu IIPOrpaMMBlI, COJICUCTBYET IIOJATOTOBKE
BBICOKOKBATM(HUIIMPOBAHHBIX ~ CIIEIHAINCTOB, COBEPUIICHCTBOBAHHMIO YYEOHOro IpoIecca, HAy4HO-
UCCIIEIOBATEIbCKOW  paboOThl, CHOCOOCTBYET pa3BUTHIO MPO(ECCHOHATBHOW KYyJIBTYphl — OYIyIIero

CHELIUAINCTA.

WBL] ynuBepcuteTa obecreumBaeT OOYYAIOUIMXCS OCHOBHOM Y4eOHOH, y4eOHO-METOAMYECKOW M
Hay4YHOH JuTepaTypoi, HEOOXOAUMOM s peanu3allid U KaueCTBEHHOIO OCBOEHHUS OOyYaOIIMMHUCH IO
nporpamme OakanaBpuata 00pa3oBaTEIBHOTO MPOIIeCca MO BCEM JUCIUILTNHAM, IpakTHKaM U [ 1A ocHOBHOIM
00pa3oBaTeIbHONW IPOTrPaMMBbl ITOITOTOBKH OaKaiaBpoOB.

O6mmit 06seM MHOTOOTpacaeBoro ¢houaa MBI cocraBnser 1 719 785 k3.

@®oHJ yueOHOM U yuyeOHO-METOJUYECKON JIMTEPATypbl YKOMILJIEKTOBAH NE€YaTHBIMU M3JAHUSIMH U3
pacuera He MeHee 50 HK3EMIUIAPOB KaXA0T0 U3 U3/1aHUI OCHOBHOM JINTEPATYpbl, IEPEUUCICHHON B pabounx
IporpaMMmax JUCLMILIUH (MOyJiel ), IPAKTUK, U HE MEHEE 25 3K3eMIUISIPOB I0IIOJHUTENIBHOM IUTEpaTyphl HA
100 oGyuarommxcs.

@OoH/A OMOJHUTENBPHON JIUTEPAaTyphl BKIOYAET MOMHUMO Y4eOHOW JHTEpaTypsl O(HIHAIbHBIE,
CIpaBOYHO-OMONIMOrpaduueckue, crelaaIn3upOBaHHbIe OTEUECTBEHHbIE U 3apy0eKHbIe MEPHOAUUYECKUE U
UH(POPMALMOHHBIE N3JAHHUS.

NudopmaninoHHO-O0MOINOTEYHBIN EHTP 00€CIeYrBaeT CaMOCTOATEIbHYI0 paboTy 00yJaronmxcs B
YUTAJIBHBIX 3aJ1aX, [PEIOCTABIIAS IIUPOKUN BBIOOP JUTEPATYphl MO aKTyaJbHbIM HAIPABJICHUSAM, a TAKXKE
o0ecreynBaeT J0CTyI K MpopecCHOHAIbHBIM 0a3aM JaHHBIX, TH()OPMAIIMOHHBIM, CIIPABOYHBIM U TIOMCKOBBIM
CUCTEMaM.

Kaxnplii oOyuaromuiicss obecriedeH CBOOOJHBIM JOCTYIOM M3 JIF0OOOH TOYKH, B KOTOPOH HMMeeTcs
nocTyn K cetu HTEepHeT, K 31eKTpoHHO-0nbmmoreunoii cucreme (ObC) YHuBepcureTa, KOTOpasi COAEPKUT
pasnyHble W3JaHUs 10 OCHOBHBIM H3y4aeMbIM IUCLUIUIMHAM U C(HOPMHUpPOBAHA I10 COTJACOBAHHUIO C
paBoo0IaAaTeIIMUA y4eOHOM U y4eOHO-METOAMYECKON JIUTEPATYPHI.

s Oojee MOJHOIO M ONEPATUBHOIO CHPAaBOYHO-OMONIMOrpadguueckoro M HHPOPMALHUOHHOTO
oOcnyxuBanus B IBL] peanuzoBana TeXHOJIOTHS 2JIEKTPOHHON JOCTaBKU JOKYMEHTOB.

JIeKTPOHHBbIE HH()OPMALIMOHHBIE PECYPCHI, HCNOJIb3yeMble B IIporecce 00y4eHust

PexkBu3uTHI 1OrOBOpa

(Homep, 1aTa 3aK/II0OYEHHS, CPOK XapakTepucTuka 0u0JIHOTEYHOT O

Ne IJICKTPOHHbIH NAefCTBHSA), CChLIIIKA HA CAUT ¢onaa, 1ocTyn K KOTOPpOMY
peeype 9BC, cymma orosopa, NPeI0CTABIAETCH 10r0BOPOM
KOJINYECTBO KJIIYel
OIEKTPOHHO- [IpuHanIEXKHOCTH — CTOPOHHSS Komnexkunn: «Xumus» - nzg-sa HOT,
OubauoreyHas PexBusutel norosopa — 000 «XuMusa» - u3n-sa Jlabopatopus 3HaHUH,
cucrema (3bC) «3parennpcTBO «JIaHbY «Xumusa» - u3a-sa «JIAHDby, «Xumus»-
«JIAHb» Horosop ot 26.09.2020 KHUTY (KazaHnckuil HallmOHaIbHBIH

Ne 33.03-P-3.1-2173/2020
Cymma norosopa — 747 661-28
C 26.09.2020 mo 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika ga caiit 9bC —
http://e.lanbook.com

KonnuecTBo kimtouelt — 1ocTyn
JUISL 3apErMCTPUPOBAHHBIX

HUCCICA0BATCILCKUM TEXHOIOTHUSCKUM
YHUBEPCHUTET), «XUMHS» - U3/1-Ba
OU3SMATIINT», «HbopmaTukay - u31-
Ba «JIAHb», «MHpopmaTuka»-
HannonanbHbiii OTKpBITEIN Y HUBEPCUTET
«HHTYUT», « THXKEHEPHO-TEXHUYECKUE
Haykn» - u3a-Ba «JIAHbD»,
«TeopeTnueckasi MEXaHUKa» - U3/1-Ba
«JIAHbY», OxoHOMMKA 1 MEHEI)KMEHT) -
n3a-Ba JlamkoB u K., a Tak:ke oTaenbHBIC
W3/IaHUSI B COOTBETCTBHH C J[orOBOpOM.
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http://e.lanbook.com/

noJip3oBateiied PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHslid 10CTyN MOCe
MEPCOHAIILHOM pEruCTpalvy Ha
caiite OBC.

[IpuHaIeKHOCTD — CTOPOHHSA
PexBusutsl noroopa — OO0
«3marenbcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonunuecTBo kintoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJb3oBateiiedl PXTY ¢ moboro
KOMIThIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEPCOHAIIBHOM PErUCTpalliy Ha
caiite OBC.

Komnexknun: «Xumusn» - uza-sa HOT,
«Xumus» - u3a-sa Jlaboparopus 3HaHHH,
«Xumus» - KHUTY (Kazanckuit
HAIIMOHAJIBHBIN UCCIIE0BATEIbCKUM
TEXHOJIOTHYECKUN YHUBEPCUTET),
«Xumusay - u3g-sa OU3MATIINT»,
«Mudpopmarukay - HanmoHambHbIH
Otkpeithiid YHuBepcuretr « IHTYUT»,
DKOHOMHKA U MEHEHKMEHT» - U3/1-Ba
Hamkos u K., a Taxke oTeiabHbIe
W3IaHMS U3 KOJUICKIIUN JPYyTHX
U3JIaTENIbCTB B COOTBETCTBUU C
JloroBopom.

HpI/IHaZ[J'Ie)KHOCTI) — CTOPOHHAA
PexBusutel gorosopa — OO0
«M3narenbcTBO «JIaHb»
Jlorosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonnuecTBo kirouei — 1octyn
JUTSL 3aPETUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid JOCTYII ITOCIIE
MIEPCOHAIBHON PETHCTPALlUH Ha
caiite OBC.

«Xumusny - u3a-sa «JIAHDb»,
«Mudpopmaruka» - uzn-sa «JIAHbDby,
«H)XEHEpHO-TEXHUYECKUE HAYKN» - U3]1-
Ba «JIAHb», «TeopeTnueckas MexaHUKa»
- m3a-Ba «JIAHby, «Ddusukay - n3a-sa
«JIAHb», a Taxke oTAcIbHBIC U3TAHUS U3
JIPYruX KOJUIEKIIMM U31aTeNIbCTBA
«JIAHb» B cooTBeTcTBHM C [JoroBOpOM.
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DJIEKTPOHHO -

[IpuHagIexHOCTh — COOCTBEHHAS

DNEeKTPOHHbIE BEPCUU YUEOHBIX U

OoubnmuoreyHas PXTY. Hay4yHBIX U3JaHui aBTopoB PXTVY
cuctema MBI o Bcem OOIL.
PXTY um. Ccbuika Ha caiit 9bC —
J.U. Menpneneesa | http://lib.muctr.ru/
(na 6aze AUBC
«HpOucy) Jloctyn mJis mojb30Baresnei
PXTY c mo6oro koMmmeroTepa
Nndopmanuonno- | [IpuHannexHOCTh CTOPOHHSIS. DnexTpoHHas 6uOIMOTEKa HOPMATHUBHO-
CIIpaBOYHAs PexBusntel koHTpakTa — OO0 TeXHU4YeCcKux u3nanuii. Conepxxut 6osee
cucreMa «MH®OPMIIPOEKT-LlenTp» 40000 HaMOHAJIBHBIX CTAHIAPTOB M JIp.
«TEXOKCIIEPT» HTI
«Hopwmpsl, npaBuna, | Kontpakr ot 24.12.2021
CTaHJAPThI 216-27723A/2021
Poccuny».
Cymma norosopa — 887 604-00
C 01.01.2022 o 31.12.2022
Ccpuika Ha caiit 9bC —
http://reforma.kodeks.ru/reforma/
Konnuecto kmroueii — 10
JIULIEH3UM + JTOKaJIbHBIA JOCTYI C
koMmibroTepoB MBI,
DneKTpoHHas [IpuHaIeKHOCTD — CTOPOHHSAA B OB/l noctynHbl 2JIEKTPOHHBIE BEPCUU
onbmoreka PexBuzuthl norogopa — ®I'bY nuccepranuit Poccuiickoi
JUccepTanui PI'b ['ocynapcTBeHHOM OMOIMOTEKH:
(OB PT'b) Jlorosop ot 23.04.2021 ¢ 1998 rona — o crenuanbHOCTSM:
Ne 33.03-P-2.0-23269/2021 «IKOHOMHYECKUE HAYKI»,
«lOpuanueckue HayKn»,
Cymma norosopa — 398 840-00 «[lenarormueckne HAyKm» U
«IIcuxonornyeckue HaAyKn»;
C 23.04.2021 1o 22.04.2022 ¢ 2004 rona - Mo BCceM CIEIUAIBHOCTSIM,
KpOMe MeJUIIMHBI U (papMaliuu;
Ccruika Ha cait ObC — ¢ 2007 rona - Mo BCeM CIEIUAITBHOCTSIM,
http://diss.rsl.ru BKJTI0Yasi pa0OTHI 10 MEUIIUHE U
bapmanuu.
Konnuecto kmroueii — 10
nuueH3ui + pacneyarka B MBI
b/l BUHUTU PAH | [IpuHanne:xHOCTb — CTOPOHHSS Kpynneiimas B Poccun 6a3 1aHHBIX 1O

PexBusutel norosopa- BUHUTHU
PAH

Horosop ot 20.04.2022

Ne 33.03-P-3.1-4426/2022

CymmMma norosopa - 100 000-00
C 20.04.2022 no 19.04.2023

CcpUika Ha caiiT —
http://www.viniti.ru/

€CTECTBEHHBIM, TOUHBIM U TEXHUYECKUM
HaykaMm. Bxirogaer matepuansl POK
(PedeparuBnoro xxypuana) BUHUTU ¢
1981 r. O0mmit 006em B/ — 6omee 28
MJIH. JOKyMEHTOB
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KommgectBo Kirode —
JIOKQJIBHBIN JOCTYIT JUIS
mosb3oBatenet PXTY B UBL]
PXTY.

Hayuno- [TpuHaAIEKHOCTD — CTOPOHHSS Hayunas snexktpoHHast Oubamnoreka
AJICKTPOHHAS PexBu3uTHI OTOBOpPA — eLIBRARY.RU — 310 xpynHe#mmit
o6ubnuoreka 00O Hayynast a3nexTpoHHas poccuiickuii ”HPOPMALIMOHHO-
«eLibrary.ru» OonbIMoTeKA, AHATMTHYECKUH TIOpTaj B 00JaCTH HAYKH,
Jorosop ot 24.12.2021 TEXHOJIOTUH, METUITMHBI M 00pa30BaHUs,
Ne SU-364/2021/33.03-P-3.1- cojiepxKariuii pedeparbl U MOJHBIC TEKCTHI
4085/2021 Oosee 29 MIIH HAy4YHBIX CTaTel U
yOIMKaIuii, B TOM YKCIIE AIEKTPOHHbBIE
Cymma norosopa — 1 309 275-00 | Bepcum 6onee 5600 poccuiickux HaydHO-
TEXHUYECKUX JKYPHAJIOB.
C01.01.2022 o 31.12.2022
Ccpblika Ha calT —
http://elibrary.ru
KonunuecTBo kintoueit — noctyn
115t monb3oBarenedt PXTY no IP-
ajipecamM HEOrpaHUYEH.
VY naneHHslid 10CTyN NOCE
MIePCOHANBHON PETUCTPALIUU HA
caiite HOB.
CnpaBouHo- [IpuHaAIEKHOCTH — CTOPOHHSS ["apaHT — cipaBOYHO-TIpaBOBasi CUCTEMA

MpaBoOBasi CUCTEMA
lapanT»

Kontpakr ot 27.12.2021
Ne 215-2745A/2021

Cymma koHTpakTa 680 580-00
C 01.01.2022 o 31.12.2022

CchUIKa Ha caiiT —
http://www.garant.ru/

KonmuecTBo kimrouelt — 1ocTyn
g noib3oBaresed PXTY mo IP-
azpecaM HEOrpaHUYEeH

I10 3aKOHOAATeNbCTBY Poccniickon
®denepanuu.

OIEeKTPOHHO-
OnbmoTeuHas
cucrema
M37aTeIbCTBa
«OPAWTY

[IpuHaAIEKHOCTH — CTOPOHHSS
«INEKTPOHHOE U3AATEIIbCTBO
FOPAWT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma norosopa — 478 304.00
C 16.03.2022 no 15.03.2023

Cchuika Ha caitt — https://biblio-
online.ru/

DnexTpoHHass OUOIHOTEKA BKIIOYAET
6onee 5000 HauMeHOBaHMM yUeOHUKOB U
y4eOHBIX TOCOOUH 110 BCEM OTpaCIsIM
3HaHWH I BCEX YPOBHEH
npodecCHOHATBLHOTO 00pa30BaHMS

OT BEAYIINUX HAyYHBIX IIKOJI C
co0uro/IeHreM TpeOOBaHUI HOBBIX
®I'OCos.
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KonnuecTBo kimoueit — noctyn
JUTSL 3apeTUCTPUPOBAHHBIX
noJip3oBatelied PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHslid 10CTyN OCe
MEPCOHAIILHON pErUCTpalvy Ha
caiite OBC.

DIIEKTPOHHO-
OuOIIMoTeYHAS
cucremMa
«KoHcynpTant
CTYyJICHTa»

[IpuHaIeKHOCTD — CTOPOHHSA
00O «Ilonutexpecypc»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

CymmMma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CchUIKa Ha caiiT —
http://www.studentlibrary.ru

KomnuecTBo kirouet — 10CcTyn
JUISL 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ iroboro
KOMIIBIOTEpA.

VY naneHHslid 10CTyN NOCE
MIePCOHANBHON PETUCTPALIUU HA
camite ObC.

KowmmuiekT u3ganuit, BXoasumx B 6a3y
JIAHHBIX «DJIEKTPOHHAs OMOIIMOTEKa
TexHuueckoro BY3ay.

10

DJIEKTPOHHO-
OubmmoreyHas
cuctema
«ZNANIUM.COM
»

[TpuHaAIEKHOCTH — CTOPOHHSS
000 «BHAHUNYM»,

Horosop ot 06.04.2022

Ne 48 56¢/33.03-P-3.1-4378/2022

Cymma norosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CchlUika Ha caiiT —
https://znanium.com/

KonuvecTBo Kitoueii - TOCTYII 115t
3apETUCTPUPOBAHHBIX
noJb3oBateiiel PXTY ¢ moboro
KOMIIbIOTEpA.

Konnekuust u3nanuii yaeOHUKOB U
y4€OHBIX TOCOOUH IO pa3IMYHbIM
OTpacisiM 3HaHUM I BCEX YPOBHEU
poecCHOHATLHOTO 00pa30BaHUS.

11

HNudopmannonHo-
AHAIMTHYECKAS
cucreMa Science
Index

[TpuHaANEKHOCTD — CTOPOHHSSA
00O «HayuHas 3neKTpoHHas
O6ubnuoTexa»

JHorosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma norosopa — 108 000-00

C 11.04.2022 1o 10.04.2023

CI/ICTeMaTI/I?»aLII/I}I, KOPPCKTHPOBKaA

npoduneit yaenoix PXTY u ynuBepcurera

B 11eJIOM. AHaJN3 MyOJUKAIIMOHHON

AKTUBHOCTH COTPYAHHKOB YHUBCPCUTETA.
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CcrlIKa Ha caiT —
http://elibrary.ru

KonnuectBo kirouent —
JIOKQJIbHBIN AOCTYII JIJIst
cotpyaHukoB MBII.

Becrinarable apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHBIe MUHOOPHAYKH AJIs BY30B.

Apxus MsnarensctBa American Association for the Advancement of Science.ITaker «Science
Classic» 1880-1996

Apxus M3nareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrsa Mucruryra dusukn (Benukoopuranus). [Taker «Historical Archive 1874-
1999» ¢ mepBOro BBITYCKA KaXKA0ro sKypHaaa no 1999, 1874-1999

Apxus n3narensctsa Nature Publishing Group. ITaker «Naturey» ¢ 1epBOro BbIIYCKA IIEPBOTO
HomMmepa 1o 2010, 1869-2010

Apxus n3narenscrea Oxford University Press. TTaker «Archive Complete» ¢ mepBoro Bblycka
KaKJ10ro0 skypHazia 1mo 1995, 1849-1995

ApxuB u3narenbcrBa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro BhITycka
KaxJ10ro sxkypHazia mo 1998, 1890-1998

Apxus nznarenscra Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIIyCKa KaXKI0r0
KypHasia mo 1996, 1798-1997

Apxus uznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBoro BBIITYCKa Ka)ka0ro skypHana mo 2011, 1827-2011

ApxuB xypHanoB Koponesckoro xumuyeckoro oourecrsa(RSC). 1841-2007

ApXHUB KOMIEKIIUHN KYPHAIOB AMEPUKAHCKOro reodusnyeckoro corsa (AGU), npeaocTaBiasieMblil
m3garenbctBoM Wiley Subscription Services, Inc. 1896-1996

becrinaruble ounmnanbHbie OTKPHITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunser 6onee 10000 HaydHBIX )KYPHAJIOB 11O PA3JIMYHBIM OTPACIIAM 3HAHMM (OKOJIO 2
MUJUTHOHOB cTarteid) uzl34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemieno 0osee 3000 KHUT MO pa3IMYHBIM OTPACISM 3HAHUM, IPe1OCTaBIEHHbIX 122
HAyYHBIMU W3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix BkimtouaeT 6onee 300 perieH3upyeMbIX KypHAJIOB 10 OMOMEIUIIMHE, MEIUIIUHE U
€CTECTBCHHBIM HaykaM. Bce cTaThu, pa3MenieHHbIE B 0a3e, HaXOIATCS B CBOOOIHOM JIOCTYIIE.

4. DneKTpoHHBIN pecype arXiv https://arxiv.org/

Kpynnelinmm OecriiaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX MMYOJIMKALMM 110 pa3aenaM (QU3HNKHy,
MaTeMaTUKH, UHPOPMATUKH, MEXaHUKHU, ACTPOHOMHH U Ouonoruu. Mimeercs moApoOHBIi TeMaTHYeCKHA
KaTaJjor ¥ BO3MOXHOCTh TIOMCKA CTATEH 110 MHOYKECTBY KPUTEPHEB.

5. Komnekius sxypuanos MDPI AG http://www.mdpi.com/

MHOTOIMCIUTUTHHAPHBIN IUPPOBON U3IATETBCKHUI pecypc, SABISETCS TIaTGOPMON st
pEIeH3UPYEMBIX HAYYHBIX JKYPHAIOB OTKPBITOro qoctyna, nznatmuxcst MDPI AG (bazens, LlBeitapus).
N3narenscTBo BhIMyckaeT 6omee 120 pa3sHOOOpA3HBIX AMEKTPOHHBIX KYPHAIOB, HAXOASIIUXCS B OTKPBITOM
JIOCTYTIC.

6. W3natenbcTBO ¢ OTKphITHIM qoctynoM InTech http://www.intechopen.com/

[TepBoe u kpyIHEHIIICe B MUPE H3AATEILCTBO, MyOIMKYIOIIee KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayuynsix u3nanuii. OCHOBHasI TeMaTHYecKasl HAMPaBICHHOCTh - PU3NYECKUE U TEXHHUECKHUE HAYKH,
TEXHOJIOTHH, METUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. basa nannbix xumuueckux coequHennit ChemSpider http://www.chemspider.com/

ChemSpider — 310 GecriatHas XuMUUecKast 6a3a JaHHBIX, TPEIOCTABISIONMIAS OBICTPBIN TOCTYI K
Oosee yem 28 MIJUTHOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOU MH(pOopMaIuu. Pecypc npuHaanexur
Koponesckomy xummaeckomy obmectBy Benukooputanuu (Royal Society of Chemistry).

8. Komnexkuus sxypranos PLOS ONE http://journals.plos.org/plosone/
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PLOS ONE — xomekiust ’)KypHaaoB, B KOTOPBIX IMTyOJUKYIOTCSI OTUYETHI O HOBBIX HCCIICIOBAaHUSAX B
00JIaCTH €CTECTBEHHBIX HayK U MEIULUHBL. Bce xypHaisl pazMerieHsl B cBoOoaHOM foctyne (Open
Access), BCce CTaTbU MPOXOJISAT CTPOTrOe HaAy4YHOE PElEH3UPOBAHHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo 1o matenTam u ToBapHabiM 3HaKaM CIIIA — USPTO — nipenocraBiser cBOOO HBIN
JOCTYI K aMEPUKAHCKUM IMaTeHTaM, OyOoIuKoBaHHbBIM ¢ 1976 r. [1o HacTosmee Bpems.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (I1OO MATEHTHBIE 3asBKH) OoJee 50 HAIMOHATBHBIX M HECKOJIBKUX MEKTyHAPOTHBIX
MaTEHTHBIX OIOpPO, B TOM YHCIIe MociaHbie TeKCThI mateHToB CIIA, Poccuun, @pannuu, Anonuu u np.

11. denepanbHbIiI WHCTUTYT MIPOMBIIIICHHOM COOCTBEHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypcest ®UIIC cBobogHOTO HOCTYMA!

- DnexkTpoHHbIe OrouteTeHu. M3o0perenus. [lone3nsie Moaeny.

- OTKpBITBIE peecTpbl POCCUNCKUX N300PETEHUI U 3aIBOK Ha U300peTEHUSI.

- Pedepatsl poccuiickux mareHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [TosiHBIE TEKCTHI POCCUMCKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEAHEr0 OpUIIHATILHOTO
OroseTeHs.

6.3 TpeGoBanus k kagpoBbIM ycjaoBusaM peaauszanun QOII 6akanaBpuara

Peanmszamus OOII 6akanaBpuara o0ecrieunBaeTCs MeIarornaeCKuMH paOOTHUKAMH YHUBEPCUTETA, a
TaKXke JHUILaMu, IpuBJIeKaeMbIMU K peanu3anun OOIT OakanaBpuaTa Ha MHBIX YCIOBUSX.

KBamudukanmst megarorunyeckux pabOTHUKOB YHUBEPCUTETa COOTBETCTBYET KBaTH(PHUKAIIMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIM(UKALMOHHBIX CIIPABOYHUKAX U (MJIM) IPOpEeCCHOHATIBHBIX CTaHapTaXx.

He menee 60 npoyenn o 4MCICHHOCTH NIEIarOrMYECKUX PAOOTHUKOB YHUBEPCUTETA, YUACTBYIOLIHX
B peanu3anuu OOII 6akanaBpuara, 1 JIML, IPUBJIEKaeMbIX YHUBEepcUTeTOM K peasinzanuu OOII 6akanaBpuara
Ha WHBIX YCIOBHAX (MCXOHIsS M3 KOJMYECTBA 3aMEIIAEMbIX CTAaBOK, NMPUBEACHHOTO K IIEJIOYHCICHHBIM
3HAYEeHUsIM), BEIyT HAy4YHYI0, y4eOHO-METOAMUYECKYI0 U (MJIM) IMPAaKTUYECKYI0 paboTy, COOTBETCTBYIOILLIYIO
POMUITIO TIPETIoAaBaCMOM TUCIUTIINHBI (MOYJIS ).

He menee 5 npoyenmog 4uCIEHHOCTH MEAArOrMYECKUX PAOOTHUKOB YHUBEPCUTETA, YUACTBYIOIUX B
peanuzanuu OOII OakanaBpuara, u JMll, TPUBJIEKAEMbIX YHUBEpcUTeToM K peanuzauun OOIl 6akanaBpuara
Ha UHBIX YCIOBHAX (MCXOHs M3 KOJMYECTBA 3aMEIIAEMbIX CTABOK, MPHUBEAEHHOTO K IIEJIOYHCICHHBIM
3HAYCHUSIM), SIBISIFOTCS PYKOBOJUTENSMU M (M) paOOTHHKAMH MHBIX OPTaHHU3alWd, OCYIIECTBIISIONIMHU
TPYAOBYIO  JEATEIBHOCTh B  IMpO(EecCHOHAIBHOW cdepe, COOTBETCTBYIOIIEH MpodeccHnOHaTbHON
NEeSTeNIbHOCTH, K KOTOPOU TOTOBSITCS BBIMTYCKHUKH (MMEIOT CTaK pabOThI B JaHHOM NpodeccroHallbHO cdepe
HEe MeHee 3 JIeT).

He menee 60 npouenmoeé 4YVCIEHHOCTH NEIAarorMYECKMX paOOTHUKOB YHUBEPCUTETAa M JIMIL,
NpUBJIEKaeMbIX K 00pa30BaTeIbHOM JeATEIbHOCTH YHUBEPCUTETA HA UHBIX YCIOBHX (MCXOMS U3 KOJTUYECTBa
3aMeIIaeMBIX CTaBOK, IIPUBEICHHOTO K [IETOYHUCICHHBIM 3HAYEHUSIM ), UMEIOT YIEHYIO CTEIICHb (B TOM YHCIIE
YUYEHYIO CTETIEHb, TOJyYeHHYI0 B IHOCTPAaHHOM rOCyJJapcTBe U Ipu3HaBaemyto B Poccuiickoit denepanyn) u
(wn1) ydeHoe 3BaHHME (B TOM YHCIE Yy4YE€HOE 3BaHHE, IMOJIYyYEHHOE B HMHOCTPAHHOM TOCYIapCTBE U
npusHaBaemoe B Poccuiickoit @enepanun).

6.4 TpedoBanus k puHaHCOBBIM yca0BusM peaanzanuu QOII 6akanaspuara

®dunancoBoe obecnieuenue peanuzanuu OOIIl GakanaBpuara oCymiecTBIsSETCS B 00beMe HE HUXKeE
3HaueHUN 0a30BBIX HOPMATUBHBIX 3aTpaT Ha OKa3aHWE TOCYAApCTBEHHBIX YCIyr MO pealu3aluu
o0pa3oBaTeNbHBIX MpPOrpaMM BBICHIETO OOpa30BaHUS — TMporpamMMm OakajaBpuata W 3HAYEHUH
KOppEeKTHUpYIoIuX K03 (puireHToB k 6a30BbIM HOPMATHUBAM 3aTpaT, ONpeaesiseMbIX MUHUCTEPCTBOM HAYKU
U BbIcIIero oopazoBanus Poccuiickoit denepanuu.

6.5 TpeOoBaHMs K NPUMEHsIEMBIM MEXaHHU3MAaM OLCHKH KayecTBa 00pa30BaTe/IbHOM AeATEJIbHOCTH 1
noaroroBku odyyawumxcsa no OOII 6akanaBpuara
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KadectBo 00pa3zoBaTenbHONM JEATEIRHOCTH M TMOATroTOBKH oOyuatomuxcs OOIl GakamaBpuara
OIPENEAeTCS B paMKaX CHUCTEMbl BHYTPCHHEH OLICHKH, a TaK)KE€ CHUCTEMbl BHEIIHEH OLICHKH, B KOTOPOU
YHHUBEPCUTET IPUHUMAET y4acTHe Ha T0OPOBOJIbHON OCHOBE.

B nensx coepmencrsoBanust OOII 6akanaBpuaTa npu NPOBEICHUN PETYISPHON BHYTPEHHEH OIICHKH
KadyecTBa 00pa3oBaTeIbHOM JIEATEIbHOCTH U OAr0TOBKU o0ydaronuxcs no OOII 6akanaBpuaTa npHUBiIeKaeT
paboronareneid W (i) UX OOBCIAWHEHUS, WHBIX HOPUANYCCKHX W (WiIM) (U3MYECKHX JIUI, BKIIOYAs
[e1larOrMYecKiX pabOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CHUCTEMBl OLIEHKM KauecTBa oOpas3oBarenbHOM nestenpHocTH 1o OOII
OakanmaBpuaTa OOydYarOUIMMCSA HPEAOCTABIAETCS BO3MOYKHOCTh OLCHMBAHUS YCIOBUH, COJEpXKaHMS,
OpraHu3alMi M KayecTBa 0Opa30BaTENbHOIO Ipoliecca B IEJIOM U OTIENbHBIX AUCLUUIUIMH (Moayieil) u
IPAKTHK.

BHemiHAs onjeHKa KauecTBa 00pa3oBaTeIbHON JESITEIbHOCTH 1O IIporpaMMme OakanaBpuara B paMKax
IPOLEAYPbl I'OCYIapCTBEHHOW AaKKPEAUTALMU OCYIIECTBISETCS C LENbI0 IOATBEP)KIECHUS COOTBETCTBUS
00pasoBaTeNbHON JIeATEIHPHOCTH 10 TTporpamme OakanaBpuata TpedoBanusm @I'OC BO.

BHemnss oleHKa kauecTBa 00pa30BaTENIbHOMN JIEATEIBHOCTH U MOArOTOBKU oOyyatonuxcs no OOIT
OakamaBpuaTa MOXKET OCYILECTBJIATBCA B paMKax Mpo(ecCHOHAIbHO-00IIECTBEHHON aKKpeIuTaluy,
IIPOBOAMMOM paboToaaTENIMHU, UX O0BEAUHEHUSMH, A TAKKE YIIOJTHOMOUYEHHBIMU UM OPTaHU3alUsIMU, B TOM
yycie WHOCTPAaHHBIMHM OpraHM3alMsMH, JIMOO aBTOPU3OBAHHBIMM HAIMOHAIBHBIMU MPO(ECCHOHAIBHO-
00LIECTBEHHBIMU OpraHU3aLUsIMU, BXOJAIIMMH B MEXIYHAPOAHbBIE CTPYKTYPBI, C LIEJIbIO IPU3HAHNS KaueCcTBa
U YpOBHS IOJTOTOBKH BBIITYCKHHUKOB OTBEYAIOIIMMHU TPeOOBAHUSAM NMPO(ECCHOHAIBHBIX CTaHAAPTOB (IIpU
HaJIM4MK) U (WIK) TpeOOBaHUSAM PBIHKA TPYyla K CIEIUAINCTaM COOTBETCTBYIOIIETO MPOQHIIs.
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7 HOPMATUBHO-METOAUYECKOE OBECIIEYHEHHUE CUCTEMbI OHEHKHN KAYECTBA
OCBOEHMSA OBYYAIOIIUMUCH ITPOI'PAMMBI BAKAJTABPUATA

B cootBerctBuun ¢ ®I'OC BO 3++ no nanpasiennto noaroroBku 18.03.01 XumMuueckas TeXHOJI0TUus
OlleHKa KadecTBa ocBoeHust oOyvarommmucs OOIl OGakanaBpuara BKIIOYAET TEKYIIUH KOHTPOJIb
yCIIEBAEMOCTH, POMEKYTOUHYIO arTecTanuio U [ A oOyuarommxcs.

HopmartuBHo-MeToanueckoe obecrneueHue TEeKYIIEro KOHTPOJISl YCIEBAaEMOCTH, MPOMEXKYTOYHOM
arrectannu U I'MA obyuarommuxcst mo OOII GakanaBpuara ocymectsisiercss B coorBerctBun ¢ ®I'OC BO
3++ U TOKaJIbHBIMA HOPMATUBHBIMU aKTAMH YHHUBEPCUTETA.

Texywuii KOHMPOIb, NPOMENUCYMOYHAS AMMeCMayus U ammecmayuoHHble UCHbIMAHUS UMO20601U
(cocyoapcmeennoii umozeogoti) ammecmayuu svinycknukos OOII baxkanaspuama

Texymuii KOHTPOJIb M NPOMEXKYTOYHAs aTrTecTalus IO BCEM BUAAM YYE€OHOM JEeSATEIbHOCTH
00y4aroIuXcsl OCYLIECTBISETCS B COOTBETCTBMM C TpeOoBaHMsMHU [loyokeHus 0 peHTHHIOBOM cucreme
OIICHKM KadecTBa yueOHOW paborel crymeHToB B PXTY um. J[.M. MenneneeBa, IpUHITOTO pEHICHHEM
VYuenoro cosera PXTY um. [I.U. MengeneeBa ot 26.02.2020, nmpotokosn Ne 8, BBEICHHOIO B JCHCTBUE
npukazoMm pekropa PXTY um. J[.. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texkymuii KOHTpOJb YCHEBAEMOCTH OOydYaroImuxcs OOecreyuBaeT OLIEHKY YPOBHS OCBOCHUS
JUCLUILINH, IPOXO0XK/I€HUS IPAKTUK, BbiNosiHeHUss BKP u npoBoauTcs npenonasareneM Ha 1r000M U3 BUJIOB
y4eOHBIX 3aHATHIH. O0A3amenbHoll cOCmasnAlouieil meKyu|eco KOHmpOoia YCneeaemocmu A61Aenca yuem
npenooasamenamu noOcCeU,aeMocmu y4edHvIX 3anamuii ooyuarowumuca. 1lo pesynprataMm TEKYLIEro
KOHTpPOJISI yCIIEBAEMOCTH TPHU pa3a B CEMECTp A BCEX KypCOB IO BCEM AMCLMILIMHAM IPOBOAUTCS
aTTecTalus 00yJaronuxcs.

IIpomerxyTouHas aTTecTalys IPOBOAUTCS B (POpPME FIK3aMEHOB, 3aU€TOB C OLICHKOM U 3a4eTOB JJIs BCeX
KypCOB IO AMCUMIIMHAM U IPAKTHKAM, IPEAYCMOTPEHHBIM yUEOHBIM IJIaHOM. Pe3ynbTarhl cjaun 3a4eToB
OLICHUBAIOTCS HA «3aUYTEHOY», «HE 3a4TEHO»; 3aU€TOB C OLICHKOW M 3K3aMEHOB — Ha «OTJIMYHO», «XOPOLIO»,
«YAOBJIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

IIpu ocBoenun Hacroseit OOII 6akanaBpruaTa U3ydyeHHe YaCTH JAUCLUIUIUH MOXET ObITh 3aMEHEHO
Ha OHJIAH-KYpCBl, NpPU YCIOBUHM, YTO B pe3yJlbTaT€ OCBOEHMsI OHJIANH-Kypca (OpPMHUPYIOTCS TE XKe
KOMIIETEHIIMM (YaCTH KOMIIETEHLUH), YTO ¥ B paMKaxX yKa3aHHbIX AUCHUILIMH. OHIalH-KypC J0JIKEH ObITh
BbIOpaH U peann3oBaH B COOTBETCTBUHU C IlonokeHneM o 3aueTe pe3yiabTaTOB OCBOEHMSI OTKPBITHIX OHJIAH-
KypCOB, peau3yeMbIXx oOpa3oBaTelbHbIMU opranuzaiusamu, B PXTY um. JI.M. MenneneeBa, NpUHSITOTO
pemenueM Yuenoro coBera PXTY um. JI.U. Menneneea ot 27.03.2020, mpotokon Ne 9, BBeA€HHOTO B
neiicreue npukasoM pekropa PXTY um. JI.. Menaeneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisiercs B COOTBETCTBMM € TpeOoBaHusIMU [loyiokeHHs O TOpSAKE NPOBEACHUS
roCyJapCTBEHHON HTOrOBOM aTTecTalMy MO 00pa3oBaTENbHBIM MPOTrpaMMaM BBICIIETO OOpa30BaHUS —
nporpaMmam OakajlaBpuara, IporpamMmmaM cClelHaauTeTa, nporpammam maructpatypel B PXTY um. JI.U.
MenneneeBa, npunsaToro pemenuemM Yuenoro coera PXTY um. JI.. Menaeneesa ot 30.10.2019, nporokon
Ne 3, BBenennoro B nerictBue npukazom pekropa PXTY um. J[.M. Menneneea ot 14.11.2019 Ne 646A;
[TonoxeHus o BBIMYCKHOW KBaJU(UKAMOHHONM paboTe i oOydarommxcsi Mo 00pa3oBaTeIbHbIM
nporpaMMaM BbICHIETO 00pa3oBaHusl — Mporpammam OakanaBpuara, IpOrpaMMaM CHelHaTuTeTa,
nporpammaM maructpatypsl B PXTVY uM. /.. Menaeneesa, npuHATOro pemeHuemM YyeHoro coera PXTY
uM. JI.1. Menneneesa ot 30.10.2019, npotokon Ne 3, BBeneHHoro B AeiicTBue nprka3oM pekropa PXTY um.
J.N. MenneneeBa ot 14.11.2019 Ne 646A.

K T'MA nomyckatorcs oOydaromuecs, He WUMEIOIINE aKaJeMUYECKON 3aJ0JDKEHHOCTH U B TIOJIHOM
o0beMe BhIONHUBIIKE yueOHbIH miuaH nmo OOIl GakanaBpuara B cootBerctBUM ¢ ®I'OC BO 3++ mo
HanpasieHuio moarotoBku 18.03.01 Xumuueckas texnosorusi. J{ns mposenenuss [MA B yHuBepcurete
©XKErogHo (OpMHUPYIOTCS TOCYIapCTBEHHbIE SK3aMmeHanoHHble Komuccuu (I'DOK) u  anemtsunoHHbIE
komwuccuu. Tembl BKP orpakaroT akTyanbpHBIE TpOOIeMbl, CBI3aHHBIE ¢ HanpaBierneM moarorosku 18.03.01
XuMuyecKkasi TeXHOJIOTHs. YHHBEPCUTET YTBEP)KIAeT INEepeuyeHb TeM BBITYCKHBIX KBaNIU(UKAITMOHHBIX
pabot, mpeaaraeMbIX 0OyJaroIIMMCs (J1ajee — MepeueHb TEM), U JTOBOJIUT €T0 10 CBEICHHS 00y4YaromnuXCs
HE MO03/1Hee YeM 3a 6 MecALeB 10 JaThl Hayajla FoOCyAapCTBEHHON UTOrOBOM aTTECTalUH.

Tema BKP mepconanpHO ISl KaXIOTO OOYYAIOIIETOCS YTBEPIKIAETCS MPHKA30M IPOPEKTOpa Mo
YHHUBEPCUTETY Tepe]] Ha4yaJloM BBIOJHEHUS BBITYCKHOW KBaJM(UKAMOHHONW paboThl. [laHHBIM NMPHKa30M
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yTBepkaaercs takke pykoBoautenb BKP. Ilepen nauanom BeimonHennss BKP oOyvaromniuiicss CoBMECTHO ¢
PYKOBOAMTENIEM COCTABIISIET MHIMBUIyAJIbHBIN TJIaH TOATOTOBKY U BbinoiHeHus BKP, npegycmarpuBaromniuit
OYepPEIHOCTh M CPOKH BBITIOJIHCHHS OTACIBHBIX 4YacTe paboThl. TekcT mosicHuTenbHOU 3amucku BKP
MPOBEPSIETCS] HA HAJTWYUE HEIMPaBOMEPHBIX 3auMCTBOBaHUMU. [IpoBepka ocyiecTBisieTcss B COOTBETCTBUH C
[TonoxkxeHneM O TOpSAIKE MPOBEPKH BBIMYCKHBIX KBATH(PHUKAIMOHHBIX pabOT M HAy4YHBIX JOKJIATOB 00
OCHOBHBIX pe3yibTaTaX IMOATOTOBJICHHBIX HAayYHO-KBATU(UKANMOHHBIX padoT (muccepranuil) Ha 00BEM
3aMMCTBOBAHUS U WX Pa3MEIICHHUS B AJIEKTPOHHO-OMOMmoTedHoi cucreme PXTY um. J[.M. Menneneena,
npuHITHIM peuieHreM YueHoro coBeta PXTY wum. .M. MenneneeBa or 30.10.2019, nmportokon Ne 3,
BBEJICHHBIM B JieiicTBUE nprka3zoM pekropa PXTY um. .. Menaeneena ot 14.11.2019 Ne 646A.

3amuta BKP npoBoautcss Ha oTKpbIThIX 3acenanusix ['DK ¢ ydactuem He MeHee JBYX TpeTei ee
cocrasa. ['paduk 3ammutet BKP cocTraBsiercs o coriacoBaHuio ¢ 00y4aromuMHUCs | JOBOIUTCS 0 CBEICHUS
obOyuvaronuxcs He mo3aHee, yem 3a 30 nHeit g0 Havana padotel ['DK. Pesynsratel padotel 'OK onpenenstores
OIICHKAMH «OTIUYHO», «XOPOII0», «YAOBIECTBOPUTEIHHOY», «HEYTOBICTBOPUTEIHLHO» H OOBSBISIOTCS B TOT
ke JeHb Ioce 0OPMIICHHS B YCTAaHOBJICHHOM IMOPSAJIKE MPOTOKOJIOB 3acefanuil komuccuil. [lo okoHuanuu
paboTsl pencenarens 'K cocTaBiseT 0TUET O NMPOJIEIaHHOM padoTe.

Jliisa oOyyaronuxcst U3 4ucia WHBAJIUAOB U JIHUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbsi [ A
MIPOBOJMTCS C YY4ETOM OCOOCHHOCTEH MX MCHUXO(PU3NICCKOTO PAa3BUTHSI, MHIUBHIYATLHBIX BO3MOXXHOCTEH U
COCTOSIHUS 37I0POBBSI.

8 PABOYME NPOI'PAMMBI IUCHUIIVINH, IPAKTUK U TUA
Paboure mporpaMMbl AUCIUTLINH, TpakTHK 1 [ A

HNHocTpaHHBIN A3BIK

Uctopus (Mcropusa Poccun, BceoOias uCTopusi)

[IpaBoBencHME

Dunocodust

OCHOBBI ’KOHOMUKH U YIPABJICHHS MPOU3BOICTBOM

ConmanbHO-TICUX0JIOTMYECKHE OCHOBBI PAa3BUTHUS IMYHOCTH

OO61mas u HeopraHuYecKass XUMHUS

Oprannueckasi XUMHS

AHanuTHuecKas XUMHU

0. ®usnueckas XUMHUS

1. Konnougnast XumMus

12. Martemaruka

13. ®uzuka

14. [IpoGnembl ycTOMUNBOTO pa3BUTHUS

15. bezonacHOCTb KU3HEACATEILHOCTH

16. NmxeHepHas U KOMIIbIOTEpHAs Tpaduka

17. llpuknangHas MeXaHHUKa

18. Ilporecce u anmapaTsl XUMHYECKONH TEXHOJIOTHA

19. OOmasa xuMHYeCKast TEXHOJIOTHS

20. Cucrembl ynpaBieHHS XUMUAKO-TEXHOJIOTHYECKIMHU TIPOIIECCaMU

21. MoaenupoBaHie XMMHUKO-TEXHOJIOIMYECKHX MPOIIECCOB

22. dusndeckas KyJlibTypa U CIIOPT

23. DNeKTUBHBIC AUCIUILINHBI IO (PU3UUECKON KyIbType U CIIOPTY

24. OcHOBBI HH(OPMAITMOHHBIX TEXHOJIOTHHA

25. IIpodunbHoe mporpaMMHOe obecrieueHue Jis pelieHus 3a1a4d npopecCHOHANBHON NesITeTbHOCTH

26. JTaGopaTopHBIH IPAKTHKYM IO OPraHUIECKOW XHUMHH

27. HcTpyMeHTaNbHBIE METOJBI (PU3UKO-XUMHUYECKOTO aHallM3a B TEXHOJIOTUU DJIEKTPOXUMUYECKUX
MIPOM3BOJICTB

28. MarepuanoBeJieHHE U 3alluTa OT KOPPO3HHU

29. [IpoexTrpoBaHKE MPOIIECCOB U AINIAapPaTOB XUMHUECKON TEXHOJIOTHH

30. TeopeTrnyeckast NEKTPOXUMHUS

RBOoOo~NO~wNE
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31. OCHOBBI IIEKTPOXUMUIECKON TEXHOJIOTHH (JIEKTPOCUHTE3 U TalbBAHOTECXHHKA)

32. PecypcocOepexeHne 1 SKOJIOrHIecKas 0e30macHOCTh NMEKTPOXUMUYECKUX TIPOU3BOICTB
33. OCHOBBI KBaHTOBOW XMMHH

34. MeTtoapl UCCIIEIOBAHUS B TEXHOJIOTHH SJEKTPOXUMHUECKUX TPOIIECCOB

35. MeTopl 3JIEKTPOXUMUYECKUX UCCIICIOBaHUI

36. Koppo3us 1 3ammura MeTaiioB

37. CoBpeMeHHBIEC METOJIbI KOPPO3UOHHBIX UCIBITAHHN

38. DeKTpoXUMHUYECKast TEXHOJIOTHS YUCTHIX METAJUIOB

39. OCHOBBI THAPOITEKTPOMETAILTYPTHUECKON TEXHOIOTUI

40. OCHOBBI TEXHOJIOTHHA KOHBEPCHOHHBIX IMMOKPBITHI

41. HemeTtamnnueckue 3allUTHBIC TOKPBITUS

42. O6opynoBaHue I SAECKTPOXUMHIECCKUX TEXHOJIOTHI

43. O6opynoBanue s npousBocta XUT

44. dyHKIMOHAILHBIC TATbBAHUYECKHE TTOKPBITUS M FaJIbBAHOILIACTHKA

45. HoBble KOHCTPYKITMOHHBIE MaTEPHAIIBI B TAIbBAHOTEXHHUKE

46. TIpakTHKyM TIO AJIEKTPOXHUMUYECKHM TIpoIieccamMm

47. Hay4yHbIe UCCIICIOBAHUS B TEXHOJIOTUU DJICKTPOXUMHUICCKIX MTPOU3BOJICTB

48. YueOHas mpakTUKa: O3HAKOMUTEIbHAs ITPAKTHKA

49. TTpon3BOACTBEHHAS MPAKTHUKA: TEXHOJIOTHYECKast (TPOSKTHO-TEXHOJIOTHICCKAs ) MPAKTHKA
50. I[IpousBoacTBEHHAs MPAKTHKA: HAyYHO-HCCIIeI0BaTeIbCKas paboTa

51. TIpon3BOACTBEHHAS MTPAKTUKA: MIPEITUIUIOMHAS MPAKTHKA

52. [ToaroToBka K MpOLEAYpPe 3alIUThI U 3aIIUTA BHITYCKHOW KBAJTU(PUKAIIMOHHON paOOThI
53. IlepeBo1 HAYYHO-TEXHUYECKOH JINTEPATYPHI

54. I'paxkiaHCKas 3aluTa B YpE3BbIUAHBIX CUTYAIHIX

Bxomsammx B OOII mo nHampapinenuio moAarotoBku «18.03.01 Xumuuyeckasi TEXHOJOTHSD», MPOPUIL «
DJIeKTPOXMMHUYECKAST TEXHOJOTHsl MATEePHAJIOB M XMMHYECKHX NPOIAYKTOB)», BBIIIOJIHEHBI B BHUJC
OTZIENIbHBIX IOKYMEHTOB, SIBISIOIIUXCS HEOThbeMiIeMOr YacThio JaHnHoi OOIL.

9 ®OHJbI OUEHOYHBIX CPEACTB JIs1 HPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALUU U I'MA OBYYAIOILIIUXCS OO
BAKAJIABPUATA

B cootserctBun ¢ ®I'OC BO 3++ no nanpasnennto noaroroBku 18.03.01 XumMuyeckast TEXHOJIOTHs
JUISL aTTeCTaluu 00Yy4YaroIMUXCsl HA COOTBETCTBUE UX MEPCOHAIBHBIX TOCTHKEHUH MO3TAMTHBIM TPEOOBAHUSIM
OOII 6akanaBpuara pazpadoransl POC mo kaxa0l AucHUIUIMHE, pakTuke, [ A, BKIIOYaOIIne TUTIOBbIE
3a/laHusl, KOHTPOJIbHbIE PabOThl, TECTHI, BONPOCH K 3a4eTaM U SK3aMEHaM, CPEJICTBAa U METObl OLICHKH,
MO3BOJIAIOIINE OLICHUTh 3HAHUS, YMEHUS, HABBIKK U YPOBEHb MPUOOPETEHHBIX KOMITETEHITUH.

®OC mno aucuuruiMHaM, mpaktukaM, ['MIA pa3pabarbiBatoTcs B cooTBeTcTBUHM C [lopsakom
pa3paboTKu M YTBEPKIEHUS 00pa30BaTEIbHBIX MPOTPaMM, YTBEPKIACHHBIM pEUICHHEM YYEHOTOo COBETa
PXTY um. JI.. MenaeneeBa ot 25.06.2020, nmpotokon Ne 12, BBeZIeHHBIM B JICHCTBHE MIPUKA30M pEKTOpa
PXTY um. JI.N. MenaeneeBa ot 29.06.2020 Ne 48-O/1.
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®OC no mucuumuimHam, paktukam u ['MA (mepeuens aucturumH, npakTtuk U ' MMA u3 yueOHoro miaHa):

1
2
3
4.
S.
6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

1. lnocTpaHHBIN S3BIK

Hcropus (Mcropust Poccun, Bceobmiast uctopusi)
[IpaBoBeneHue

dunocodust

OCHOBBI 5KOHOMHKH W YIPABJICHUSI IIPOU3BOICTBOM
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS TUYHOCTH
OO0mias 1 HeOpraHuvecKas XuMUs

Opranndeckast XUMHS

AnamuTuyeckas XUMHS

duznueckas XUMHS

Konnongnas xumus

MaremaTuka

duzuka

[TpoGaeMbl YCTONYHBOTO Pa3BUTHSI

be3zonacHOCTh JKU3HEACATEILHOCTH

WNmxenepHas 1 KOMITbIOTEpHAs rpaduka

IIpukimagHas MexaHuka

[Tpomecchl U anmapaThl XUMUYECKON TEXHOJIOTHH

OO0mas XUMU4IeCKast TSXHOJIOT U

CucreMsl ynpaBieHUs] XUMUKO-TEXHOJIOTMYECKUMU TIPOIECCAMHU
MogennpoBaHue XUMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB
duznyeckas KyIbTypa U CIIOpPT

DJNEKTUBHBIC TUCIUTUIAHBI 110 GU3NYECKON KYIbTYPE U CIIOPTY
OcHOBBI HTHGOPMAITMOHHBIX TEXHOJIOTUI

[TpodmibHOE IpOrpaMMHOE OOECTIeYeHHE IS PEIICHUs 3a/1a4 MPO(HEeCCHOHABHON AEATEIbHOCTH

JlabopaTopHbIil MPAKTUKYM IO OPTraHUYECKON XUMUU

I/IHCTPYMCHTEL]II)HI)IG METOABI (1)I/I3I/IKO-XI/IMI/I‘-IGCKOFO aHajin3a B TCXHOJIOTHU JJICKTPOXUMHYCCKUX

IPOU3BOJICTB
MarepuanoBeieHUE U 3alllUTa OT KOPPO3UU

[TpoexTHpoBaHKE MPOLIECCOB U ANIMapaTOB XUMHUYECKON TEXHOJIOTHU

Teopernueckast 2IEKTPOXUMUS

OCHOBBI TEKTPOXUMUYECKON TEXHOIOTUHU (3JEKTPOCUHTE3 U I'aJIbBAHOTEXHHUKA)
Pecypcocbepexxenne u sxonornyeckasi 6€30MacHOCTb 3JIEKTPOXUMHUECKUX MPOU3BOICTB
OCHOBBI KBAHTOBOW XUMUHU

MGTOI[BI HCCIICAOBAHUSA B TCXHOJIOTUHU DJICKTPOXUMHUYCCKUX ITPOLECCOB

MeTo/ibl 31eKTPOXMMHUYECKUX UCCIIeI0BaHUN

Koppo3us u 3amura MeTaiios

CoBpeMeHHbIE METO/Ibl KOPPO3HMOHHBIX UCTIBITAHUI

QHGKTpOXHMI/I‘IeCKaﬂ TEXHOJIOI'US YUCThIX METAJIJIOB

OCHOBBI T'HJIPO3JIEKTPOMETAIUTYPIHUECKON TEXHOJIOTHH

OCHOBBI TEXHOJIOTMH KOHBEPCUOHHBIX OKPBITHIA

Hemerannuueckue 3amuTHbIE TOKPBITUS

O6opynoBaHue ISl 3JEKTPOXUMHUUECKUX TEXHOJIOTUN

O6opynoBanue st mpon3BoacTea XUT

q)yHKI_[I/IOHaJ'IBHI)Ie TaJIbBAHNYCCKHUEC IMOKPBITUA U T'aJIbBAHOIIIIACTHUKA

HoBble KOHCTPYKIIMOHHBIE MaTE€pUaIbl B TaJIbBAHOTEXHHUKE

[IpakTHKyM IO AIEKTPOXUMHUYECKUM MPOLECCaM

Hayunsle uccnenoBanust B TEXHOJIOTUHU SJIEKTPOXUMHUECKUX MTPOU3BOJICTB

VYyeOHast mpakTHKa: 03HAKOMHUTEbHAs MpaKTUKa

[Tpon3BoICTBEHHAS MPAKTUKA: TEXHOJOTHUYECKas! (IPOSKTHO-TEXHOJIOTMYECKast) MPAKTHKA
[TpousBoacTBEHHAs MpaKTHUKa: HAYYHO-HCCIEA0BaTeIbCKas padoTa

[Tpon3BoICTBEHHAs MPAKTUKA: TIPEAIUIUIOMHAS TIPAKTHUKA
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52.
53.
54,

[ToaroToBka K mpoIeype 3amuThl U 3alUTa BRITYCKHOW KBaTU()UKAITMOHHOW pabOThI
IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPHI
I'paxxmanckas 3ammura B Ype3BbIYAWHBIX CUTYALHSIX

Bxomsammx B OOIl mo wHampamiaeHuto noarotoBku «18.03.01 Xumuueckasi TeXHOJIOrusi», MNpoduib
«JIEKTPOXMMHUYECKAS TEXHOJIOTHS MATepuajoB M XMMHYECKHUX MPOAYKTOB», BBHIIIOJHEHBI B BUIC
OTACJIBHBIX IOKYMEHTOB, ABJISIOMIMXCSI HEOTheMIeMol yacThio qanHou OOIL.

10 METOAUYECKHUE MATEPHUAJIBI ITIO JUCIHUIIJIMHAM, IIPAKTUKAM U I'HA

MeTtoandeckue MmaTepuasbsl 10 JUCHUILIMHAM, TpakTuKaM u [ A (nepeuens qucummius, npaktuk u ['MA
13 y4eOHOr O IJI1aHa):

RBOOo~NO~WNE

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

NHocTpaHHbIN S3bIK

Hcropus (Mcropus Poccun, Bceobmias uctopusi)

[IpaBoBeneHue

Qunocodust

OCHOBBI 5KOHOMHKH U YIPABIICHUS IPOU3BOJICTBOM
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTH

OO61mas 1 HeopraHUYecKask XUMHUS

Oprannueckasi XUMHs

AHaMTHYECKAs] XUMHUS

dusznyeckas XuMus

Konnounnas xumus

Marematuka

®dusuka

[IpoGneMbl yCTONYMBOTO pa3BUTHS

be3onacHOCTb KU3HEAECATEIBHOCTH

WmxeHepHas M1 KOMITBIOTepHAs Tpaduka

[IpuknagHas MexaHuka

[Tpouecchl n anmaparbl XUMUYECKOU TEXHOIOTHHU

OO6mmas xuMuIeckas TEXHOIOTHS

CucTtembl yIpaBIeHUS] XUMHUKO-TEXHOJIOTUYECKUMH MPOIECCaMuU
MopenupoBaHue XMMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB

®dusnydeckas KylIbTypa U CIOPT

DNEKTUBHBIE TUCIUIUIMHBI 10 PUZNYECKOU KYIbTYPE U CIIOPTY
OcHoBBI HH(GOPMALIMOHHBIX TEXHOJIOTHI

[TpodunsHOE MporpaMMHOE obecTieueHue s pelIeHus 3a/1a4 MPoPeCCHOHATBHON AeITeTbHOCTH
JlabGopaTopHblil NPaKTUKYM IO OpraHUYECKON XUMUU
HNHucTpyMeHTalbHbIE METOABl (DU3MKO-XUMHUYECKOTO aHajdn3a B TEXHOJOTHH JIIEKTPOXUMHUYECKHX
MIPOU3BOICTB

MarepuanoBe/ieHUE U 3alIUTa OT KOPPO3UHU

[IpoexTupoBaHue MPOIIECCOB U aNNIapaTOB XUMHUUECKOU TEXHOJIIOTHH
Teopernueckast 3NEKTPOXUMUS

OCHOBBI JIEKTPOXUMUIECKON TEXHOJIOTUH (IJIEKTPOCHHTE3 U TalbBAHOTEXHHKA)
Pecypcocbepexxenue u sxonorndeckas 6€30MacHOCTb ANEKTPOXUMHUUYECKUX MPOU3BOJICTB
OCHOBBI KBAHTOBOW XUMUU

Meroabl nccaea0BaHUs B TEXHOJIOTUU JIEKTPOXUMUUYECKHUX MTPOLIECCOB
MeTo1bI 2JIEKTPOXUMUYECKUX UCCIEI0BAHUI

Koppo3sus u 3ammra MeTaiioB

CoBpeMeHHbBIE METO/IbI KOPPO3UOHHBIX UCTTBITAHUHA
DIIEKTPOXUMUYECKAsE TEXHOJIOTHS YUCTHIX METAJIJIOB

OCHOBBI THIPOITIEKTPOMETAIUTYPTUIECKON TEXHOJIOTUN

OCHOBBI TEXHOJIOTUN KOHBEPCHUOHHBIX MOKPBITHI
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41. HemeTamnm4ecKkre 3alUTHBIE TTOKPBITUS

42. OGopynoBaHue JUIsl IMEKTPOXUMHUYECKUX TEXHOJIOT U

43. O6opynoBanue s npousojcTea XUT

44. OyHKIMOHAJIFHBIE TATbBAHWYECKHE IOKPBITUS U FaJIbBAHOIIACTHKA

45. HoBble KOHCTPYKLIMOHHBIE MaT€PHAJIbl B TalbBAHOTEXHUKE

46. IIpakTHKyM IO AJIEKTPOXUMUYECKUM IIpoIieccamMm

47. HayuHble uccie10BaHUsI B TEXHOJIOTUH 3JIEKTPOXUMHUYECKUX IIPOU3BOJICTB

48. YyeOHas mpakTHKa: O3HAKOMHTEIbHAsS TIPAKTUKA

49. IIpou3BOoJCTBEHHAs NPAKTHKA: TEXHOJIOTHYECKas (IIPOEKTHO-TEXHOJIOTUYECKasl) MPaKTHKa
50. [IpousBoacTBEeHHas IPaKTHKA: HAyYHO-HCCIe10BaTeIbCcKas padboTa

51. Ilpou3BoACTBEHHAs MTPaKTHKA: IPEIIUIIOMHAs PAKTUKA

52. [loaroroBka K MpoLeAype 3alUThl U 3aIIUTa BHITYCKHOM KBATM(PUKALIMOHHON paboThI
53. [lepeBos HAyYHO-TEXHUUYECKON JIUTEPATYPHI

54. I'paxkiaHcKas 3alllUTa B YPE3BbIUANHBIX CUTYALMIX

Bxomsammx B OOIl mo wHampamiaeHuto moarotoBkd «18.03.01 Xumuueckasi TEXHOJIOrHs», NPodUiIb
«IIEKTPOXMMHYECKAS TEXHOJOIMS MATEPHAJOB M XHMHYECKHX HNPOAVKTOBY», BBIIIOJHCHBEI B BHJC
OTZIEJIbHBIX IOKYMEHTOB, SIBISIOIIUXCS HEOThbeMiIeMOr YacThio JaHHoH OOIL

11 PABOYAS ITPOI'PAMMA BOCIIMTAHUA

Pabouas mporpamma Bocnutanus, Bxoxasmas B OOIl mo HampaBinenuto mnoaroroBku «18.03.01
XHMHYECKAA TEXHOJIOIUsI», TPOPIITH « DJIEKTPOXUMHYECKAT TEXHOJIOIHsI MATEPHAIOB H XHMHYECKHX

INPOAYKTOB», BBIIIOJIHCHA B BUAC OTACIBHOTO HOKYMCHTA, SBJISIFOIICTOCA HEOThEMJIEMOM YacThIO JJAHHOM
OOIl.

12 KAJTEHJIAPHBIN IIJTAH BOCIIUTATEJIbHOM PABOThI

Kanennaphelii mian BocnuTaTesnbHON pa®oThl, BXxoasmui B OOIl mo HanpaBieHUIO MOJATOTOBKHU
«18.03.01 XuMuuyeckasi TeXHOJIOrHsi», TPOoPmib «DJEKTPOXHMHUYECKAS] TEXHOJOTHS MATEPHAJIOB M
XHMHMYECKHMX MPOJAVKTOBY, BEIIIOJIHEH B BUAE OTACIBHOTO JOKYMEHTA, SIBJISIOIIETOCS HEOThEMIIEMOU YaCThIO
nmauaou OOII.

. JOKYMEHT NOJIITUCAH
° HEKBAJIMOUIIUPOBAHHOM
SJIEKTPOHHOM IO AU CHIO

@ Brnanenewn: ®unatos Cepreit Hukonaesuu

H.o. mpopexropa:IlpopexTop mo yuedHo# padoTe 174

Heiicteutenen: ¢ 27.03.2022 no 27.03.2023
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