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1 OBIIUE IMOJIOKEHU S

1.1 OcHoBHass mnpodeccHoHAIbHAS o0pa3oBaTejbHAasi TMPOrpaMMa BbICIIET0
0o0pa3oBaHusl — MPOrpaMMa NMOJAroTOBKHU 0aKkaJaBpoB (Iajiee — mporpaMmma 0akajaBpuara,
OOIl oOakajaBpuara), peamusyemas (eacpaibHBIM TOCYJIapCTBEHHBIM  OIOKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBHH C (pelepabHBIM
rOCY/IapCTBEHHBIM 00pPa30BAaTEIbHBIM CTAHIAPTOM BBICHIETO OOpa3oBaHUs — OakalaBpwar IO
HanpasieHuto noarotopku  18.03.02 «JHepro- wum pecypcocOeperapinme MpouecCh
XHMHUYECKOM TeXHOJIOTHH, HepTeXMMUM U OMOTEXHOJIOTHIY, npohuiIb
«IIpoTMBOKOPPO3NOHHAS 3aLUTA MATEPHAJIOBY», IIPEACTABISET COOON KOMILJIEKC OCHOBHBIX
XapaKTepUCTHUK O0pa30BaHUS W  OPraHU3alMOHHO-TIEAATOTUYCCKUX  YCIOBHM, KOTOPBIN
MPEJICTaBJICH B BUJE y4eOHOro IJiaHa, KaJleHAApHOro yuyeOHOro rpaduka, pabodux mporpamm
JUCIUIUIAH  (MOJTyJiel), OIEHOYHBIX W METOJWYECKUX MaTepuaioB, pabodeil MmporpamMmbl
BOCIHUTAHHUS, KaJICHAApHOIO IJIaHa BOCIUTATENbHOM paboThl, (hOpM aTTeCTallUU.

1.2 HopMmaTuBHBIEe JOKYMEHTHI /sl pa3padoTku NporpaMMmbl OakajaBpuara 1o
HAINPaBJICHUIO OATOTOBKHU COCTABIISIOT:

-Oenepanpupii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
denepauuny;

-IIpuka3z Muno6puayku Poccun ot 07.08.2020 Ne 923 «O0 yTBepxkaeHuu deaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIAApTa BhICIIEr0 OOpa3oBaHHWs — OakajaBpuar IO
HanpaBiaeHuto noarotoBku 18.03.02 «JHepro- um pecypcocOeperamomme NpoLecChl
XMMHYeCKOH TeXHOJIOTUH, He)TeXUMHH U OMOTEXHOJIOTHIY,

-IIpuka3z MunuctepcTBa Hayku U Bbicuiero oOpaszoBanusi Poccuiickoit @enepanuu ot
06.04.2021 Ne 245 «OO6 yrBepxknenuu Ilopsiaka opraHM3andd W OCYIIECTBICHUS
00pa3oBaTeNbHOI JIeATENIBHOCTH M0 00pa30BaTEIbHBIM MPOTrpaMMaM BBICIIETO0 00pa30BaHUS —
nporpaMmam OakajiaBpuaTa, IporpaMMaM CHelHalnTeTa, IporpaMMaM MarucTpaTyphbl»,

-IIpodeccronanbhspiii crangapt 40.011 «CnenuanictT o Hay4HO-MCCIIEOBATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3zpaboTKaM», YTBEP>KICHHBIH NpHUKa3oM MUHHCTEpCTBA Tpyda U
counanbHOM 3amuTel Poccniickon @enepanuu ot 04.03.2014 Ne 121 H;

-Ilpodpeccronanpupiii  crammapt 40.055 «Chnemumanmct 1O CcHUCTEMaM  3alIUTHBIX
HNOKPBITUH TOBEPXHOCTH 3[aHUN M COOPYKEHHUH OINAacCHBIX IPOU3BOACTBEHHBIX OOBEKTOBY,
YTBEPKJICHHBI TPUKa3oM MMUHHUCTEpPCTBA Tpylda M COLMAIBHOM 3amuThl Poccuiickoit
®eneparun ot 19.10.2021 No 733H.

- Ilpukaz3 MuHnucrepctBa obOpazoBanus u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHUH [lopsika MpUMEHEHHs OpraHU3aLUsAMH, OCYIIECTBISIONIMMH 00pa30oBaTeIbHYIO
JeSITENIbHOCTD, 3JEKTPOHHOTO OOY4EHHMs, JUCTAHLMOHHBIX 0Opa30BaTEIbHBIX TEXHOJIOTUN IpU
peanu3alMu  00pa3oBaTeNbHBIX MporpaMm» [OnekTpoHHbI pecypc]. Pexum nocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEQ%ET7/ (nata oopamenus: 10.05.2022).

-[Ipukaz MunucrepcTBa Hayku M Bbiciiero ooOpaszoBanusi Poccuiickoit denepanuu,
MunucrepctBa npocsemieHus Poccuiickoit ®eneparu ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE OOydammmxcs» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obopamienns: 10.05.2022);

-[Tonoxkxenne 00 oOpraHu3aluM W HUCMOJB30BAaHUHM DJIEKTPOHHOTO OOYy4YeHHS H
JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIIOTUN MPH peanu3aiui o0pa30BaTeIbHBIX MPOrpaMm
B (eaepallbHOM TOCYIApPCTBEHHOM OIO/KETHOM O0pa30BaTeIbHOM YUPEXKIEHUH BBICIIETO
oOpa3zoBanus «Poccuiickuii XuMHUKO-TeXHOIOrHueckuii yausepcurer umenu .M. Menneneesay,
npussToe pemenneM YueHoro coseta PXTY um. .M. MenneneeBa ot 27 mapra 2020 r.,
nporokon Ne 9, BBeneHHoe B jeiicTBue mnpukazoM pektopa PXTY wumm. JI.M. Menneneesa
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or 27 mapta 2020 1. Ne 29 O]l [Dnekrponusii pecypc]. Pexumm  mocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOQIDOT_2.pdf nara
obpamenus: 10.05.2022;

-[lonoxxeHne O TMPAKTUYECKOM TOJATOTOBKE OOy4arommxcs B (eacpaibHOM
roCy/IapCTBEHHOM  OIO/)KETHOM  00pa30oBaTEeIbHOM  YUPEXKJICHHUU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHuBepcuteT umenu .M. Menneneesa», npunsaroe
pemieaneM YueHnoro coBera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, mpotokosn Ne 4,
BBEJIEHO B jAelicTBue npuka3oM pexkropa PXTY um. JI.M. Menaeneesa 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 obpamienus: 10.05.2022).

[Ipy ocBoeHMM AWCHUIUIMH © MPAKTUK CTYAEHTHl  JOJDKHBI  HCIOJb30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00pa30BaTEIbHbIE PECYpPChl CIEAYIOIIUX IOPTAJIOB U
CalTOB:

Cucrema denepanbHbix 00pa3zoBaTelbHBIX MOPTaIOB. CUCTEMa OTKPHITOIO 00pa30BaHus.
Koncantunrosenii neatp MOC OO P® [DOnektpoHHbli pecypc] — Pexum pgocryna:
http://www.openedu.ru/ (nara o6pamienuns: 10.05.2022).

-Undopmanmonnas cucrema «EanHOE OKHO JOCTyma K 0Opa3oBaTeIbHBIM pecypcam».
URL.: http://window.edu.ru/ (zara obpamenus: 10.05.2022).

-O3I10: coorBerctBue TpedboBanusiM ®I'OC [DnexkTpoHHbI pecypc]| — Pexum nocrtymna:
http://fepo.i-exam.ru/ (mara o6pamienns: 10.05.2022).

1.3 O6mas xapakTepUCTHKA MPOrpaMMbl GakaiaBpuaTa

Lesablo nmporpaMmsl 6aKkajiaBpuaTa sBISETCS CO3JAaHHUE U O0YYarOIIUXCS YCIOBUH
IUIsE TIpUOOpEeTeHHs] HEOOXOAMMOTO Ui OCYIIECTBICHUS MPOPECCHOHANBHON IesTebHOCTU
YPOBHSI 3HAHWH, YMEHH, HABBIKOB, OIBITA JAEATEIHHOCTA M MOJTOTOBKU K 3aIUTE BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

[Tonyuenue obOpazoBaHusi MO 00pa3OBATENBLHOW MpOrpaMMe BBICIIETO 00pa3oBaHUS —
nporpamMMe OakajlaBprara JOIyCKAaeTCsl TOJbKO B 0Opa3oBaTeIbHONW OpPraHM3allid BBICIIETO
00pa3oBaHus ¥ HAYYHOM OpraHu3anuu (Jajiee — opraHu3aIms).

OOyuenne 1o o00pa30BaTENbHOM MporpaMMme BBICHIETO OOpa30BaHUS — IMpPOrpaMMme
OaxanaBpuata B oOpa3oBaTeIbHOM OpraHM3allly OCYIIECTBISETCS B O4YHOM (opMe oOydeHus.
O6wvem mnporpaMmbl OakanaBpuara cocraBisger 240 3aueTHBIX €IUHMII (Jajee - 3.6.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUIEHHUsI, MPUMEHSIEMBIX 00pPa30BaTEIBHBIX TEXHOJIIOTHH, pealn3aiun
nporpaMMbl  OakajlaBpuiata C HCIHOJIb30BaHHEM CETeBOW (DOpPMBI, pealin3alliil I[POrpaMMbl
OaxanaBpuaTa 10 UHAMBHUIYyaJIbHOMY Yy4€OHOMY ILIaHy.

O0wem mporpammsl OakajgaBpuaTa, pealn3yeMblil 3a OUH Y4eOHBIH ToJl, COCTAaBISET HE
6onee 70 3.e. BHE 3aBUCHUMOCTH OT (OpMbI OOY4EHHMs, NPUMEHSEMBbIX OOpa30BaTEIbHBIX
TEXHOJIOTUH, pealu3alii NporpaMMbl OakajgaBpuaTa C MCIIOJIB30BaHMEM CeTeBOM (HOpPMBI,
peamm3ani  MporpaMMbl  OakalaBpuata IO HWHIWBHIyalbHOMY YyUeOHOMY IutaHy (3a
UCKITIOYCHHEM YCKOPEHHOTO 00Y4eHHsl), a PU yCKOPEHHOM 00ydeHuu - He 6omnee 80 3.e.

Cpok momydeHus: oOpa3oBaHUsI MO TporpaMMe OakanaBpuara (BHE 3aBHCHMOCTH OT
NpUMEHSEMbIX 00pa30BaTeIbHBIX TEXHOJIOTHIN):

-B OYHOU (popme 0OydeHwHs, BKIIOYasi KAHUKYIIBI, TPEIOCTABISIEMBIE MTOCTIE TIPOXOKIACHUS
roCyJapCTBEHHON UTOTOBOM aTTeCTalluu, COCTABIseT 4 roja;

-TIpu 00YYECHNH TI0 WHAWBUYATBHOMY y4eOHOMY TUTaHy HHBaIHIOB ¥ 1 ¢ OB3 Moxker
OBITH YBEJIMYEH 10 UX 3asBJICHUIO HE Oosiee 4YeM Ha 1 TOoJ 10 CpaBHEHHUIO CO CPOKOM MOTyYSHUS
0o0pa3oBaHMsl, YCTAHOBJIEHHBIM JJI1 COOTBETCTBYIOIIEN (DOPMBI O0yUEHUSI.

IIpu peanuzammu mnporpamMMmbl OakanaBpuaTa OpraHuzanus BIpaBe NPUMEHATh
AIIEKTPOHHOE 00yYEeHHUE, TUCTAHITMOHHBIE 00pa30BaTEeIbHBIE TEXHOIOTHH.

Peanuzanus nporpaMmel 6akaiaBpuara ¢ MpUMEHEHHUEM HCKIIOUUTEIBHO JIEKTPOHHOTO
00y4YeHHs, AMCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTUH HE JOMYCKAeTCsl.
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DneKTpoHHOE 00y4YeHHEe, TUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH, IPUMEHSIEMbIE
npu OOyYeHWH WMHBAIMIOB M JIMII C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 370pOBbs (Hanee -
uHBanuAbl U Juna ¢ OB3), HomKHBI HpeaycMaTpuBaTh BO3MOXKHOCTH IMpHeMa-Tiepenadu
UH(OPMALIUU B TOCTYIHBIX JJIs1 HUX (popmMax.

Peanuzanmust mporpammbl  OakanaBpuatra — ocymiecTBisiercs  OpraHuszanuend — Kak
CaMOCTOSITENILHO, TaK M MTOCPEJICTBOM CETEBOM (POPMEI.

OOpazoBatenbHasi JEATENBHOCTh [0 MporpaMme OakajaBpuara OCYIIECTBISETCS Ha
rOCyIapCTBEHHOM #A3blke Pocculiickoil denepanuu, €Ciad WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3aIlUH.

CrpykTypa mporpammbl OakaigaBpuara (0Osi3aTeNbHasl 4acTh; 4YacTh, (opMupyemas
y4acTHUKaMU 00pa30BaTEIIbHBIX OTHONICHHUIA; (DaKyTbTATHBBI)

[TporpamMma GakanaBpuaTa COCTOUT U3 CICIAYIOMIUX OJIOKOB:
bnok 1 "Iucuurmmuael (Moxyan)"

bnok 2 "IIpaktuka"

biok 3 "T'ocynapcTBeHHas UTOroBast arrecTauus’.

Ctpykrypa 1 00beM mporpamMmsbl OakanaBpuara:

CtpykTypa nporpaMmbl 6akaiaBpuaTa Ob6beMm MIPOrPaMMBbI
OaxanaBpuaTa 1 €€ OJIOKOB B 3.€.
bioxk 1 Jucuunauael (MO ) He meHee 180
biok 2 [IpakTuku He MeHee 15
brnoxk 3 ['ocynapcTBeHHas HTOroBast aTTeCTalys He MeHee 6
O6nem nporpamMmbl OakanaBpuara 240

IIporpamma OakanmaBpuaTa o0O0€cleYHMBAaET peAIN3aLUI0 JAUCHUILUIMH (MOAyJei) 1o
¢unocopun, wucropun (ucropun Poccum, BceoOmeld HCTOpUHU), HHOCTPAHHOMY S3BIKY,
0€30MacCHOCTH KU3HEEATENBHOCTH B paMkax brioka 1 "ucuunmuas! (Moxynn)".

[Iporpamma GakanmaBpuara JOJDKHA OOECTIEUMBATH PEATM3AIUIO0 TUCHUIIIUH (MOIYIIEH)
1o (pU3NYECKOH KyIbTYype U CIIOPTY:

B 00beMe He MeHee 2 3.e. B paMmkax bioka 1 "/lucuunnunsl (Moaynn)";

B 0ObeMe He MeHee 328 akaJeMHUYeCKHX 4acoB, KOTOPbIE SBIISAIOTCSA 00s3aTEeIbHBIMU IS
OCBOCHHMS, HE IMEPEBOAATCSA B 3.€6. U HE BKJIIOYAIOTCS B 00BEM IporpamMmbl OakaiaBpuaTa, B
paMKax 3JeKTUBHBIX JUCHMIUIUH (MOYsei) B 0uHOM Gopme 00yUueHusl.

JMcuuIuinHel (MOAYIH) MO (PU3HYECKOM KYJIbType M CHOPTY peau3yloTcs B MOPSJIKE,
yctaHoBieHHOM Opranunsanueit. g nHBanmmaoB u mun ¢ OB3 Opranusanus ycTaHaBIMBAET
0COOBI MOPSJIOK OCBOCHMS IUCHMIUIMH (MOIyJneil) mo (u3MYecKoll KyabType U CHOPTY C
YUETOM COCTOSIHUS UX 3710POBbSL.

Hns mun ¢ OB3 opraHu3anusi yCTaHaBIMBAeT OCOOBIM MOPSAOK OCBOCHMS AMCLUUILUINH
(Momyneit) 1o (UBMYECKOW KyJIbType H CHOPTY C YYETOM COCTOSHHUS WX 3JI0POBbS
(https://www.muctr.ru/sveden/ovz/).

B bnox 2 "[lpaktuku" BXoAAT YydeOHas M MPOM3BOJCTBEHHAas, B TOM 4HCIe
peIUIUIOMHAs, TPAKTUKH.

Tunbl yueOHOM NpaKTHKH:

-03HAKOMMUTEJIbHAS MPAKTUKA.

CriocoObl poBeieHNs1 y4eOHOW MPAaKTUKU:


https://www.muctr.ru/sveden/ovz/

CTallMOHApHAas;

BbIE3/IHAS.

Tunsl IpON3BOACTBEHHON MPAKTUKH:

-TexHonornyeckas (IIPOEKTHO-TEXHOJIOTUYECKAs) PAKTUKA

-Hayuno-uccnenoBarenbsckas pabota

-IIpepaunnomHas npaKkTuka

CriocoOsI IpoBeIeHUs! TPON3BOACTBEHHON MPAKTUKH:

CTallMOHAPHAS;

BbIE3IHAS.

[Ipenuromuast OpakTUKa  OPOBOIUTCS  JUIA BBITIOJTHEHUS BBIITYCKHOMN
KBATH(UKAIIMOHHON PaOOTHI U SIBJISETCS 00s13aTEIBHOM.

Opranu3anus: BHIOMpaeT OAMH HJIM HECKOJBKO THIIOB YUY€OHOH MPAKTUKH M OJWH WIH
HECKOJIbKO THUIIOB MPOM3BOJCTBEHHOW MPAKTUKW U3 MEPEUHs, yKazaHHOro B nyHkTe 2.4 ®I'OC
BO;

-BIIpaB€ BHIOpaTh OJMH WJIM HECKOJBKO THUIIOB YYEOHOH TPaKTUKH © (HIIN)
IIPOU3BOJCTBEHHON MPAKTUKHU U3 pekoMeHayeMbix [1OOII (npu Hannuum);

-BIIPaBE YCTAHOBUTH JOIMOIHUTENbHBIN TUM (THUIBI) y4eOHOU U (UIIM) MPOU3BOACTBEHHOM
MPAKTHK;

-yCTaHaBJIMBAaeT 00BEMbI MPAKTUK KAXKIOTO THUIIA.

VYuebHas W (W) TPOU3BOACTBEHHAS MPAKTHKH MOTYT IPOBOJUTHCS B CTPYKTYPHBIX
MOJIpa3IeNIeHUsIX OpraHu3allnu.

B brnok 3 '"TocynmapcTBeHHas wuTOroBasi arrecTauusa’ BXOAMT 3alluTa BBIITYCKHOMN
KBAJTHM(UKAIIMOHHON paboThI, BKIJIIOYasl IMOATOTOBKY K MpOIENype 3alluThl U TMPOUEAYPY
3alIUTBHI.

I[Ipu pa3paborke mporpaMMbl  OakangaBpuaTta OOYYAOIIMMCS  OOECIICYMBACTCS
BO3MOXKHOCTh OCBOEHHS 3JIEKTUBHBIX JUCLUIUIMH (Moayned) M (aKyIbTaTUBHBIX AMCLUIUINH
(monyneit). dakyabTaTUBHBIE NUCHUIUVIMHBI (MOAYJIH) HE BKIIOYAIOTCA B O00BEM IPOrpaMMBI
OakanaBpuaTa.

B pamkax nporpammbl OakanaBpuaTa BBIIENAIOTCS oO0s3aTeiabHass 4YacTh W YacTb,
dopmupyemas ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLIEHUH.

K ob6s3arenbHON yacTu mporpaMMbl OakajaBpuaTa OTHOCSTCS TUCUUIUIMHBI (MOAYIH) U
OpakTUKH, obecnednBaiomye (GopMUpoBaHHE  OOMIENTPO(ECCHOHANBHBIX  KOMIIETEHIIHH,
onpezaenseMbix @PI'OC BO. B o6s3arenpHy0 yacTh IporpaMmsel 6akajgaBpuara BKIIOYAKOTCA, B
TOM UHCIIE:

JUCHUILIMHBI (MOJIyNN), yKa3aHHble B myHKTe 2.2 ®T'OC BO;

JUCLUIUIMHBL (MOIYIH) MO (U3NYECKOH KyIbType M CIOpPTY, pealu3yeMble B paMKax
bnoka 1 "{ucuuminael (Monynn)".

JvcuuiuinHel (MOJIyIM) M MPAKTUKH, o0ecreunBaromue (GopMUpOBaHUE YHHUBEPCATbHBIX
komneTeHmi, omnpenenseMpix PI'OC BO, a Takke npodecCHOHATbHBIX KOMIETEHLUH,
onpenensgeMblx OpraHuzanueil caMoCTOATENbHO, MOTYT BKIIOYAThCS B O00S3aTENBHYIO YacTh
nporpaMmel OakanaBpuata U (WIM) B 4acTh, (GOPMUPYEMYIO YYaCTHUKAMHU O0Opa30BaTEIbHBIX
OTHOLLIECHUH.

O6beM o0s3aTenbHON YacTu 6e3 yuera o0bemMa rocy1apcTBEHHOW UTOTOBOM aTTecTalluu
JIOJDKEH COCTaBIATH He MeHee 60 MpoleHTOB 00111ero oobeMa nporpaMmsbl OakanaBpuara.

Opranm3anys J0/DKHA TPEIOCTaBIATh HHBaIuAaM U juiiam ¢ OB3 (1o ux 3asBiIeHUI0)
BO3MOXHOCTh OOy4YeHHMsI TO MporpaMme OakalaBpHara, YYUTHIBAIOUIEH OCOOCHHOCTH HX
NCUXO(U3UUECKOTO Pa3BUTHUSA, WHIUBUIYaIbHBIX BO3MOXXHOCTEH U TMpH HEOOXOIUMOCTU
oOecrieunBaroIeil KOPPEKIUI0 HapYIIEHUH Pa3BUTHSA M COLHUAIBHYIO aJaNTalldi0 YKa3aHHBIX
I,

Peanuzanus yactu (4acreil) mporpaMMel O6akajgaBpuaTa U MPOBEJEHHUE rOCy1apCTBEHHON
UTOTOBOW aTTEeCTallud, B paMKaX KOTOPOH (KOTOPBIX) MO OOYYAIOIIMXCS JOBOJAATCSA CBEICHHS



OTPAaHWYEHHOTO JOCTynma W (WJIKM) B YYEOHBIX IENAX MCIOJIB3YIOTCS CEKPETHBIC O0pasibl
BOOPYIKCHU, BOCHHOU TCXHUKH, UX KOMIUICKTYIOIINUC U3ACIIHA, HC NOITYCKACTCA C IPUMCHCHUCM
AJNIEKTPOHHOTO O0YUYCHHS, JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI.

1.4 TpeGoBaHus K MOCTYNAOIIEMY

TpeboBaHusi K MOCTYMAOMEMY OMPEICIIOTCS (eIepaibHBIM 3aKOHOIATEIbCTBOM B
oOmactu oOpazoBanusi, B ToM uucie [lopsakom mpuema Ha oOydeHHE MO 00pa30BaTEIbHBIM
mporpaMMaM BBICIIETO 00pa3oBaHUsT — TMporpaMmaM OakanaBpuaTa Ha COOTBETCTBYIOIIUIN
y4eOHBIN TO/I.

2 XAPAKTEPUCTHUKA TPO®PECCUOHAJIBHOM NEATEJILHOCTH
BBIITYCKHUKOB, OCBOUBIHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Oo6nactp mnpodeccHoHaTbHOW JesTeNbHOCTH U cdepa mpodecCHOHATHHOM
JEeSTeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIIOYAET:

40 CkBo3HbBIE BHIBI MPOPECCHOHATHHON JAEATEIIFHOCTH B MPOMBIIIICHHOCTH (B cdepe
OpraHHU3al U MPOBEACHUS HAYUYHO-HCCIEA0BATENbCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT B
00JacTH PHEPro- U pecypcocOeperarwmux MpoIecCoB B XMMUUYECKON TEXHOIOTHH, HEPTECXUMUU
U OMOTEXHOJOTUH). BBIMYCKHUKH MOTYT OCYIIECTBIATH MPOGECCHOHATBHYIO JIEATEIbHOCTh B
Ipyrux oOyactsax mnpodeccuoHambHOW AestensHocTH W (Wwim) chepax mpodeccHoHaTbHON
NESTENIbHOCTH TpPH  YCIOBHUM COOTBETCTBUS YPOBHS HUX O0O0pa3oBaHUsS M  IOJYYEHHBIX
KOMIIETCHIINHM TpeOOoBaHUSAM K KBaTU(UKAIIUU PaOOTHHUKA.

2.2 Tunel 3ama4 U 3a7a4u Mpo(ecCHOHANBHON NIeATENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIIYCKHUKH B paMkax ocBoeHust OOII OakanaBpuara:

- Hay4HO-HCCIIEI0BATEIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 OObekTamu MpodeccHOHANIBHON NEeSTENIBHOCTH BBIMYCKHUKOB, ocBouBIInX OOII
OakanaBpuarta, sIBJISIOTCS:

MIPOLIECCHI U anmapaThl XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOIOTHH;

MPOMBIIIJICHHBIE YCTAHOBKH, BKIIFOYAsi CHCTEMBI aBTOMAaTU3UPOBAHHOTO YIIPABIICHHS,

CUCTEMBl aBTOMAaTHU3UPOBAHHOTO TPOEKTUPOBAHUSA, ABTOMATU3UPOBAHHBIE CHCTEMBI
HAay4HBIX MCCIIEIOBAHNN;

COOpPYKEHHMsI OYMCTKHM CTOYHBIX BOJ M Ta30BbIX BHIOPOCOB, MEpepabOTKH OTXOOB,
YTUJIM3AIHAH TETUIOIHEPTeTUIECKUX MOTOKOB M BTOPUYHBIX MaTEPHAJIOB;

METOABl M CpPEICTBa OIEHKH COCTOSHUSI OKpYXarolled Cpeasl W 3aluThl €€ OT
AHTPOIIOT€HHOTO BO3JECHCTBHUS;

CUCTEMBbl HCKYCCTBEHHOTO HHTEJJIEKTa B XHWMHYECKOW TEXHOJOTHH, HEPTEXUMUU U
OHMOTEXHOJIOTHH;

JEUCTBYIOIIME MHOTOACCOPTUMEHTHBIE IPOM3BOJICTBA XUMHUYECKOW M  CMEKHBIX
OTpacyieil TPOMBIILLICHHOCTH.

3 CTPYKTYPA NIPOI'PAMMbI BAKAJIABPUATA

Conepxkanre W opraHm3anus oOpazoBarenbHOTO Tporecca npu peanmusanun OOIL
BhICIIET0 00Opa3oBaHMs — OakanaBpuaT Mo HamparieHuio noarotoBku 18.03.02 «Juepro- m

pecypcocOeperamomue  Npoueccbl  XMMHYECKOHl  TEXHOJIOTMHM,  HepTexuMuH 7
OMOTEXHOJIOTHID) npodub «IIpoTuBOKOPPO3HOHHAS 3aluTa MaTepHuaJIoB)
perylaMeHTHPYETC:

—y4eOHBIM TUIAHOM;

—KaJIeH/IapHbIM y4eOHBIM IpauKoM;

—paboyrMu IporpaMMaMi JTUCIMITIMH (MOAYyIel);
—pabounMu IporpaMMaMu IPaKTHK;



—IMPOrpaMMOI TOCYJaPCTBEHHON UTOTOBOM aTTECTallUH;
—(hOH/IaMU OIICHOYHBIX CPEJICTB;

—METOJIMYECKUMHM YKazaHusIMU 1o cootBeTcTByrOmEer OOIT;
—paboueii mporpaMMoii BOCITUTaHUS;

—KaJIeH/IapHBIM TUIAHOM BOCIIUTATEIbHON pabOTHI.

3.1 YueOHblii nian

VYueOusrii 1uran OOIl OakanmaBpuara BKIIOYAeT TNEPEUYCHb AUCIHMILIMH (MOJTYJICH),
MPAKTUK, AaTTECTAl[MOHHBIX HCIBITAHUNA MNPOMEXKYTOUYHOM U TOCYIapCTBEHHOW HTOTOBOU
aTTeCTallMy OOYYalOLINXCs, APYTUX BUIOB YU4EOHOH AEATENbHOCTH C yKa3aHWEM UX o0beMa B
3aYETHBIX E€AMHMIIAX, MOCIEAOBATEIbHOCTH U paACHpElesieHus 10 TMepuoaaM OO0y4YeHHS;
BBIJIENIACTCS] 00BEM KOHTAKTHOW paboThl 00YyUYaIOLIMXCs € MperoaaBaTesieM (1o BUAaM yueOHbIX
3aHATUH) W CaMOCTOSTEIBHOM pabOThl OOy4YaKOIMUXCA B aKaJIeMHYECKUX (aCTPOHOMHYECKHX )
yacax. s ka0l TUCHMIUIMHBI (MOIYJIsl) U MPAKTUKH yKa3bIBaeTcs (hopMa MPOMEKYTOUHOU
aTTecTaluy 00y4YaroIuXCs.

Y4eOHblii 1J1aH NPEACTABICH B PUIOKEHHUH.

3.2 KasnenapHblii yueOHbIH rpaduk

ITocnenoBarenbHOCTh peald3alliy MIPOrpaMMbl OakajaBpuara IO TOAaM M CeMecTpam
(BkirOUass TeopeTHYEeCKOe OOydYeHHE, TPAKTHKH, MPOMEXKYTOUHbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAL[MH, KAHUKYJIbI) IPUBOJIUTCS B KaJ€HIAPHOM y4yeOHOM rpaduke.

Kanennapueiii yaeOHBIN TpaduK MPEACTaBICH B IPUIOKEHUH.

3.3 PaGouue mporpaMmsbl TUCHHIJIMH (MOYJI€ei)
B OOIl OakanaBpuata B NPUIIOKEHUU TPEACTAaBICHb BCe pabouyue MporpamMmbl
JTUCIHUIIIUH (MOJTyJIeH).

3.4 Padoune nmporpaMMsbl NPaKTHK

OOII GakanaBpuara npeaycMaTpuBaeT JOCTATOUHBIN JUIs (pOpMUPOBaHUS, 3aKpEIUICHUS
Y Pa3BUTHUS MPAKTUUYECKUX HABBIKOB U KOMIETEHLUN 00beM npakTuku. [IpakTuka npeacrapuser
coOoi BMJ y4yeOHBIX 3aHATHH, HEMOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MPO(HEeCCHOHAIBHO-
IPAKTUYECKYI0 TMOATOTOBKY oOyuwatonuxcsa. [IpakTuka 3akpemiser 3HaHUS M yMEHUS,
npuoOperaemMble  OOy4alOIMMHMCA B pe3yslbTaTe OCBOEHHMS  TEOPETHMYECKHMX  KYpCOB,
BbIpa0aThIBaeT MPAKTUYECKUE HABBIKM M CIIOCOOCTBYET KOMIUIEKCHOMY (HDOPMHUPOBAHHIO
YHUBEPCAJIBHBIX, 001IeNpo(ecCHOHANBHBIX, TPOPECCHOHATBHBIX KOMIIETEHIIUH 00y4YaromuXcsl.
[TporpaMMbl IpakTUK NPUBEAECHBI B IPUIOKEHUH.

[Tpu peanuzanun OOII 6akanaBpuarta npe1ycMaTpUBalOTCS CIEAYIOIINE BUABI IPAKTHK:

— y4eOHasl IPaKTUK: 03HAKOMUTEbHAs;

— MPOU3BOJICTBEHHAs NIPAKTHKA: TEXHOJIOTHYecKas (IPOEKTHO-TEXHOJIOTHYECcKas);

— NIPOU3BOJICTBEHHAs MIPAKTHKA: HAyYHO-UCCIIEI0BATEIbCKas paboTa;

— IPOM3BOACTBEHHAS [TPAKTUKA: ITPEITUIIOMHAS.

3.4.1 YueOHas npaKTHKA
Yuebnasn npakmuka: o3nakomumenvnan npaKmuxa
Tun npakTUKK: 03HAKOMUTEIbHAS
3anayeil MpaKTUKU SBISETCS MOJyYE€HUE MEPBUYHBIX MPOPECCHOHATBHBIX yYMEHUH U
HaBBIKOB, B TOM WYHCJI€ NEPBUYHBIX YMEHUH M HAaBBIKOB HAy4YHO-HCCIIEI0BATEIbCKON
nearensHOCTH. [IpakThka ocymiecTBisieTcss B 00pa3oBaTeNbHOM OpraHm3anmud Ha Kadeape
VMHHOBAIIMOHHBIX MAaTEPUAJIOB U 3aILUTHI OT KOPPO3UU. PYKOBOJICTBO MPAKTUKON OCYLIECTBISAIOT
npenoaaBaTciin Ka(bez(pm I/IHHOBaHI/IOHHBIX MaT€pHraIOB U 3alllUTBI OT KOPPO3HUHU, TCXHUUCCKYIO
HOJJIEP)KKY OCYLIECTBISIOT MHKEHEPHO-TEXHUUYECKHUH MePCOHAN 110 Y4eOHOMY IpoIieccy.



3.4.2 [Ipou3BoACTBEHHAS NIPAKTUKA

Ilpouseoocmeennas npaKkmuxa: mexHON02UYECKAA (NPOEKMHO-MEXHOI02UYeCKas)
npakmuka

Tun npakTuku: TEXHOJIOrMYecKas (IPOEKTHO-TEXHOJIOTNYECKas).

3anaveil MpakTUKK SBJISETCS MPAKTUYECKOE 3aKpeIieHHuE U yriyOJieHUue MOJyYeHHBIX B
YHMBEPCUTETE 3HAHMH 10O  BOIPOCAM  HCIOJIb30BAHHSA  BBIYMCIUTEIBHON  TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTHI U CHCTEM, IPUMEHSIEMBIX Ha IPEINPUITUIX U B OPraHU3AlMSIX,
U3y4eHHE MaTeMaTU4YeCKOro, MPOrpaMMHOr0, anmnapaTHoro U WHGOPMAIIMOHHOTO 00ECTIEYeHHUs
YIOPABJSIIOIIMX CHUCTEM PA3JIMYHOIO YPOBHS M HA3HAUEHHUs, a TaKXKE IIOJyYEHHE OIbITa
npoeCCUOHATIBHON  JIEITETbHOCTH, NpUOOpeTeHHEe OO0y4aeMbIM OIbITa B HCCIEIOBAHUU
aKTyaJIbHOM MPUKIaAHON POOJIEMBI. [IpakTuka OCYIIIECTBIISACTCS B PXTY
uM. JI.1. MenneneeBa u (wiM) Ha MNPEANPUITHSIX, C KOTOPBIMU 3aKIIOYEHBI JIOTOBOPHI O
MIPaKTUYECKON MOATOTOBKE.

IIpakTika IPOBOAMUTCA B OJHOM W3 IMOAPA3JIEICHUN HA3BaHHBIX IPEAUPUATHN WIU
OpraHu3alyii, B 4UCIO0 KOTOPBIX MOTYT BXOIHUTH: OTAEIbl MHGOPMAIMOHHBIX TEXHOJIOTMHA M
undopmaruzanun; [T-rexnonoruit; apromaruzanuu; otaensl ACYIL u ACY TII; unxenepHsie
HEHTPbl HH(POPMAIIMOHHBIX TEXHOJIOTHH; BBIYMCIUTENIbHbIE M Hay4YHO-HCCIEAOBATEIbCKUE
LEHTPBI.

3.4.3 HayuHo-ucciiegoBarebcKasi padora

Ilpouszsoocmeennas npakmuka: HAYYHO-UCCIe006amenbcKan paboma

Tun npakTuku: Hay4yHO-HUCCIEeI0BaTeNbCcKas padorTa.

3ajaueil Hay4YHO-MCCIEOBATENbCKOM pabOThl  SBISETCSA M3YyYEHHE KOHKPETHOTO
IPOU3BOACTBEHHOIO Ipoliecca IO pe3yibTaTaM BbIOpaHHOrO 00BEKTa Uil HAy4dHO-
UCCJIE0BATEIbCKON UM IPOEKTHOM AESATEIbHOCTH; U3yYEHUE CUCTEMBI YIIPABICHHUS Ka4yeCTBOM
IPOAYKIMH, TEXHUKO-3KOHOMHYECKHX OKa3aTeseil, MEpONpUATUN 110 TEXHUKE 0€30IaCHOCTH U
OXpaHe OKpyXarlleil cpelpl; MpuoOpeTeHne HEeOOXOAMMBIX NPAKTUYECKUX HABBIKOB IS
BBIMIOJTHEHUSI BBIMYCKHOM KBalu(puKanuoHHOW paboTel. HayuHo-uccrnenoBarenbckas padbota
OCYILECTBIIsIETCSI B 00pa30BaTe/IbHONW OpraHu3alnuy Ha Kadeape MIHHOBAIIMOHHBIX MaTEpUaoOB U
3allMThl OT KOPPO3MM W/WIM B OJHOM W3 NOApa3AeNeHUIl MpennpusTHs, OpraHu3aluid, c
KOTOPBIMH 3aKJIFOUEHBl COOTBETCTBYIOIUE JIOTOBOPHI O NPAKTUYECKOW IOJATOTOBKE, B YHUCIIO
KOTOPBIX MOTYT BXOAMTb: OTJENIbI MH(POPMAIMOHHBIX TEXHOJOrHMM u uHpopmartuzanuu; IT-
TexHojoruil; asroMarmsauuu; otaensl ACYII un ACY TII; uHXeHEpHble LEHTpPBI
MH(OPMALIMOHHBIX TEXHOJIOTHH; BBIYUCINTENbHBIE U HAYUHO-UCCIIEA0BATEIbCKUE IICHTPHI.

3.4.4 IlpenaunioMHasi NPaKTUKAa

Ilpou3eoocmeennan npakmuka: npedouUnIOMHaAA NPAKMUKA

Tun npakTUKU: TPEIAUIIIOMHAs MPAKTUKA.

3anaveil MpakTUKH SBISIETCS MaKCUMAallbHOE MPUOIMKEHHE K BBHITTOTHEHUIO BBITYCKHON
KBaJIM(UKAIIMOHHOW paloThl, T.€. MOAPOOHOE 3HAKOMCTBO C OOBEKTOM MH(OpPMAaTH3ALUHU, €TO0
OCOOCHHOCTSIMU, Y3KMMH MECTaMH U HEIOCTaTKaMu paboThI; cOOp HeoOXoauMoil nHdopmanuu,
KOTOpasi 3areM OyAeT WCHOJb30BaHA TPH  PEIICHWH TMPAKTHYECKOW  WHKEHEPHOU
3aaaun. [Ipaktuka ocymectisiercs B PXTY um. [.1. Menaeneesa u (Win) Ha NPEANPUITHUSIX, C
KOTOPBIMU 3aKJIFOYEHBI IOTOBOPHI O TPAKTUYECKON IMOJITOTOBKE.

[IpakTka NPOBOAUTCS B OAHOM H3 IMOJAPA3JEICHUN HA3BAHHBIX IPEANPUITHN WIIH
OpraHu3aIyii, B YHUCJIO KOTOPBIX MOTYT BXOIUTh: OTIEIb WH(POPMAIMOHHBIX TEXHOJOTHHA W
uHpopmaruzanuu; [T-rexnonoruit; apromaruzanuu; otaensl ACYIL u ACY TII; unxeHepHbie
HEeHTPhl HMH(POPMAIMOHHBIX TEXHOJOTHUH; BBIYMUCIUTEIBHBIE W HAYYHO-HCCIEIOBATEIHCKUE
LEHTPbI

Bribop MecT mpOXOKIEHUS TPAKTUK IS JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3I0POBbSI TIPOM3BOAMUTCS C YYETOM COCTOSIHHUSI 3[IOPOBBSI OOYYAIOIIUXCS U TPEOOBAHUSAMHU TIO
JIOCTYITHOCTH.



3.5 lIporpamma rocyaapcrBeHHoil utoroBoii arrectauuu (I'MA)

[Iporpamma rocyaapCcTBEHHON HUTOrOBOM arTecTaluu sBisieTca npuioxkenueM k OOII
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTALIMIO BXOJUT BBIMOJTHEHHUE U 3alllMTa BBITYCKHOU
KBAJTHM(PHUKAIIMOHHOHN paboTBhI.

3.6 ®oua oueHouHbix cpencts (POC)

®dOC cozmaercss B coorBeTcTBUU ¢ TpeboBanusMu DPI'OC BO s arrecranuu
0o0y4aromuxcsi Ha COOTBETCTBUE MX YUEOHBIX JOCTH)KEHHH TOATAIHBIM TPeOOBaHUSAM
coorBercTByromeit OOIl OakanaBpuaTta JUis IPOBEAEHUS TEKYILIErO OLIGHUBAHMS, a TaKKe
IpOMEXyTouHOU arTectaruu obydaromuxcs. POC sBIseTcs COCTaBHOW YacThbi0 HOPMATHUBHO-
METOAMYECKOI0 00ECHEeYeHUs] CUCTEMbl OLEHKM KauyecTBa OcBoeHus oOydarouumucs OOII,
BxoauT B coctaB OOII 6akanaBpuara.

®OC — KOMIUIEKT METOJUYECKUX MAaTepUalIOB, HOPMUPYIOLIUX MPOLEAYPbl OLIEHUBAHUS
pe3ysibTaToB  OOydYeHHUs, T.e. yCTAHOBJICHHS COOTBETCTBHS  YYCOHBIX  JOCTHKCHHIA
3alUIAaHUPOBAHHBIM pe3ynbTaTaM o0ydeHuss u TpeboBanusM OOII OGakanaBpuara, pabouymx
IpOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIIUIIOB OLIEHUBAHMSL:

— BQJIUJHOCTU: OOBEKTHl OLEHKH JOJDKHBI COOTBETCTBOBATh IOCTABJIEHHBIM LEJISAM
oOy4deHus;

— HaIeKHOCTU: WCIIOJNB30BaHUE EIMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPHEB IS
OLIEHUBAHMsI JOCTHXKEHUI;

— OOBEKTUBHOCTH: pa3Hble OOy4aroluecs: [TOJDKHbl HMETh paBHbIE BO3MOKHOCTH
NOOHUThCA ycnexa.

®OC no gucuumivHam, npaktukam, [ MA npuBeaeHbl B IPUIOKEHUU.

WHBasninaaM u JuiaM ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3J10pOBbsI (II0 MX 3asBJIEHUIO)
IpeloCTaBIIsAeTCS BO3MOXKHOCTh 00yueHust no OOII 6akanaBpuara, yunThIBaroIie 0COOEHHOCTH
UX TICUXO()M3UYECKOTO pa3BUTHS, MHAMBUAYAJIBHBIX BO3MOYKHOCTEH M, MpH HEOOXOIUMOCTH,
oOecrnieunBaroIiel KOPPEKIHUIO HApYIIEHUH pa3BUTHSI U COLIMATIBHYIO aJanTallHIo.

3.7. PaGouass nporpaMMa BOCIIUTAHUS

Pabouas mporpamMMa BOCHHUTaHUs, pa3paOOTaHHas M yTBEP)KIEHHas 00pa3oBaTeIbHOMN
OpraHu3aiiei, OmnpeAenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYIIECTBIIEMOH B
0o0pa3oBaTeNbHONW OpraHU3alliid BOCIMTATENBHONW pabOThl MO COOTBETCTBYIOIEH OCHOBHOM
00pa3oBaTebHON MTporpamMmme:

— 1IeJ1b, 33/1a41, OCHOBHbIE HAPABJICHUS U TEMbI BOCTIUTATEILHON pabOTHI;

— BO3MOXHBIE (POPMBI, CPEICTBA M METOJbl BOCIIMTAaHUS, BKIOYas HCIOJIH30BAHUE
BOCIIUTATEIBHOIO MOTEHIIMANA AUCHUIUINH (MOTyeil);

— TMOAXOJBl K WHAMBHIYATH3AIUU COACPKAHHS BOCIUTAHHS C y4ETOM OCOOEHHOCTEH
o0ydaromuxcs;

— TokazaTtenu 3(PQPEKTUBHOCTH BOCIUTATENBHON pabOThl, B TOM 4YHCIE IJIaHUPYEMbIE
JMYHOCTHBIE Pe3yNbTaThl BOCIUTAHUS, U HHBIE KOMITIOHEHTHI.

3.8. KajienaapHblii I1aH BOCIINTATEJIBbHON PadoThI

Kanenmapuelii mnaH BocnuTaTenbHOM pabOTHI, pa3paOOTaHHBIM M YTBEP)KIECHHBIN
00pa3oBaTeNbHONW OpraHu3alMel, ColepPKUT KOHKPETHBIA MepeueHb COOBITUH U MepONpHUITHI
BOCIHUTATEIbHOW HANpPaBJIEHHOCTH, KOTOPbIE OPraHU3YIOTCS W MPOBOASTCS 00pa3oBaTEbHOMN
opranuzanyel m (WiM) B KOTOPHIX oOpa3oBaTelbHas OpraHu3alMs NPUHUMAeT ydacTHe, B
COOTBETCTBUU C OCHOBHBIMH HAINpPaBICHUSIMH U TEMaMU BOCIIUTATENbHOIN paboThl, BRBIOPAHHBIMU
¢dopmamu, cpeicTBAaMHU U METOAAMHU BOCIIUTaHUS B y4eOHOM TOAY HIIU MEpHOE O0yUCHHUS.
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4 PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPHUATA

COBOKYITHBIN OXXHJAEMBIM pe3ynbTaT 00pa3oBaHus 10 3aBepuieHur ocBoeHust OOII

OakanaBpuaTa OIpEAEseTCs] NPUOOpPETAEMbIMU BBITYCKHMKOM KOMIIETEHIUSMH, T.€.

€ro

CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3aga4amMy Mpo(hecCHOHAIBHON eI TeTbHOCTH.

B pesymbrare ocBoenmss OOIl OakanmaBpuaTta Yy BBITYCKHHKA JIOJDKHBI
obmenpodeccHoHaNbHBIE U

c(hopMHUPOBAHbI
KOMITCTEHIIHH.

YHUBEPCAJIbHBIE,

ObITh
npogeccuoHaIbHbIE

Brinycknuk, ocouiuii OOII, nomken o6nanarh caeayrommuMi KOMIETEHIIUSIMH.

4.1 YHI/IBepcaJILHLIe KOMIICTCHIIUHU BBINTYCKHUKOB U HHAUKATOPLI UX NOCTUKCHUSA

HanmenoBanune
KaTeropuu (TpyImibl)
VK

Kox n wHamMmeHoBaHue
VK

Kon " HaMCEHOBaHUE
noctmxkenus YK

WHJIUKATopa

CucreMHoe u
KPUTHYECKOE
MBILLIEHUE

VYK-1. Cnocoben
OCYILIECTBIIATh IIOUCK,
KPUTHYECKHUM aHAJIU3 U
CHHTE3 HHpOopMaLuuy,
IPUMEHSITh
CHUCTEMHBIN IIOIXOL
JUISL peIIeHUs
MIOCTaBJIEHHBIX 3a7a4

VYK-1.1 3naet MeTo1bl TOUCKA, KPUTHIECKOTO
aHanmu3a u CHHTE3a uHpopManumy,
IPUMEHEHUS CUCTEMHOT'O OJIX0Aa,
OCHOBAaHHOTO Ha HAy4YHOM MHUPOBO33PEHUU
OpU PpEUIeHWH 3a7ad  MpodhecCHOHATBEHOU
NesITeNbHOCTH;

VYK-1.2 VYmeer aHanu3upoBath
BBIJIEIISAS €€ 0a30BbIE COCTABIISAIOLINE;
VK-1.3 VYmMmeer HaxoauTb M KPUTUYECKU
aHaJIM3UPOBaTh HHPOPMALIUIO, HEOOXOAUMYIO
JUISl peIlieHUs] IOCTAaBJIEHHON 3a/1auH;

VYK-1.4 VYmeer omnpeneniars W OLEHUBATH
BapUaHThl BO3MOKHBIX PEILIEHUH 3a7auu;
VYK-1.5 Brnaneer HaBbIKaMu paccCMOTpPEHUS
BO3MOXXHBIX BApUAHTOB pELIEHUS 3aJauH,
OLICHMBAHMSI UX JIOCTOMHCTB M HEIOCTATKOB.

3aj1ady,

Pazpabotka u
pea3alysi MPOeKTOB

VYK-2 Cnocoben
ONPEIEIATH KpyT
3aJa4 B paMKax
IIOCTaBJIEHHOW LIENH U
BbIOMpAThH
ONTUMAJIbHBIE
CIOCOObI UX pelleHus,
UCXOMS U3
JIEUCTBYIOLIUX
IIPABOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB
U OTPaHUYECHUN

VYK-2.1 3naer mpaBwia M YCIOBHOCTU MpHU
BBINTOJIHEHUU KOHCTPYKTOPCKOM
JIOKYMEHTAIUH MPOEKTa.

VYK-2.2 3HaeT 0OCHOBBI pacyeTa Ha IPOYHOCTD,

JKECTKOCTh W YCTOMYHMBOCTH  DJIEMEHTOB
o0opynoBaHus XUMHUYECKON
MIPOMBIIIIICHHOCTH

VYK-2.3 3Haer TEXHOJIOTMYECKUE PACUYETHI
anmnapaToB XUMUYECKOW MPOMBIIIJIEHHOCTH

VK-2.4 VmMeer omnpenensarb OXugacMble
pe3yabTaThl  MPOEKTUPOBAHHS ~ JJIEMEHTOB
000pyI0BaHUS XUMHUYECKOH
MPOMBIIIIIEHHOCTH

VYK-2.5 YmMeeT onpenensite crnocod perieHus
KOHKPETHOW 3a/a4d  TPOEKTa, BEIOMpas
ONTUMANIBHBIA ~ croco0 M HCXoasd U3

JEUCTBYIOIMX MTPaBUJ U TPAHUYHBIX YCIOBHUI
IIPY BBINIOJHEHUM MPOEKTHON JOKYMEHTalluu
1, UMEIOIINXCS PECYPCOB U OTPAaHUYECHUIN

YK-2.6 Ymeer pemaTe KOHKPETHBIE 33]1a4U
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mpoekra TpeOyemMoro KadecTBa ©  3a
YCTaHOBJICHHOE BpeMsI

VYK-2.7 VYmeer mnyOIWYHO TIpPEACTaBIATH
pe3yiabTaThl pEIICHUsT KOHKPETHOW 3aJadu
MPOEKTa

VK-2.8 Brnageer cnocobamMu u TpHeMaMHu
M300paKEHUsT  DJIEMEHTOB  XHUMHYECKOTO
o0opynoBaHUsS B OJHOW M3 TpapUUIECKUX
CHCTEM

VK-2.9 Bmageer MeTogaMu — MEXaHHUKU
MPUMEHUTEIFHO K pacueTaM ammnapaToB
XUMHYECKOH TTPOMBIIIUICHHOCTH

VK-2.10 Baaneer HaBBIKAMH
MPOCKTUPOBAHKUS TMPOCTEHINMX  ammapaToB
XUMHUYECKON TPOMBIIIUIEHHOCTH

Komangnast pabora u
JUAEPCTBO

VK-3 Criocoben
OCYILIECTBJIATH
COoIaIbLHOE
B3aNMOJICHCTBHE U
peanr30BbIBATh CBOIO
pOJIb B KOMaHE

VK-3.1 3Haer M NOHUMAeT OCOOECHHOCTH
IIOBCICHHMS pabOTHUKOB PETPUATHIA
XUMHUYECKON TTPOMBIITUICHHOCTH

VK-3.2 3HaeT OCHOBHBIE THIILI COIIMAIBHBIX
B3aMMOJIEHCTBUI u COLMaILHO-
NICUXOJIOTHYECKHUE KpUTEePUH 3(P(HEKTUBHOCTH
yIpaBICHUS KOJIEKTHBOM

VK-3.3 VYmeer B3auMMOJICHCTBOBATHL C
OPYTMMH 4YJ€HAaMH KOMaHIbl, B TOM YHCIIE
y4acTBOBaTh B OOMeHe uH(OpMAaIHEH,
3HAHUSAMU U OIBITOM

VYK-3.4 VYMmeer uCIIOJIb30BaTh COBPEMEHHbIE
COLMAIbLHO-TICUXOJOTHYCCKUE  TEXHOJIOTHHU
YIPABJICHUS KOJUIEKTHBOM

VK-3.5 Braageer OCHOBHBIMH METOIAMHU
coopa u aHaJIM3a uH(popMaluuy,
crocoOcTBYyrOMIEH Pa3BUTHIO oO1eit
KYJIBTYPBI U COLIMATTU3AIINHT JINYHOCTH

VK-3.6 Bnameer cmocob0aMu MOTHUBAIUHA
YJIEHOB KOJIJIEKTUBA K JIMYHOCTHOMY U
npoeccuoOHaAIbBHOMY Pa3BUTHIO

KommyHnukanus

VYK-4 Cnocoben
OCYIIECTBIISATh
JIEJIOBYIO
KOMMYHUKAITHIO B
YCTHOW U IUCBMEHHOMN
dbopmax Ha
roCy/1apCTBEHHOM
s3b1ke Poccuiickoin
denepanuu u
MHOCTPaHHOM(BIX )
sa3bIKe(ax)

VK-4.1 3HaeT OCHOBHEIE CIIOCOOBI
COYETaCMOCTH  JIGKCHYECKMX CIWHUIl |
OCHOBHBIE€ CJIOBOOOpA30BATENIbHBIE MO/IEINH,
PYCCKHE SKBUBAJIEHTHl OCHOBHBIX CJIOB M
BBIpaKEHUI MPOoecCHOHANBHON peun

VK-4.2 3HaeT OCHOBHBIE MPUEMBI U METOJIbI
pedepupoBaHus u AHHOTHUPOBAHMS
JUTEPATYpPhl MO CIEUHAIBHOCTU, MPUEMBI
paboThI C OPUTHHATILHOM

JUTEPATYPOU MO CHEHUATBHOCTH

VK-4.3 3Haer DacCMBHYHO M aKTHBHYIO
JEKCUKY, B TOM 4HCIe, OOIIEHAYyYHYIO U
CHeIUaIbHYI0 TEPMUHOJIOTHIO, HEOOXOIUMYIO

s peLeHus CTaHIapTHBIX
KOMMYHI/IKaTHBHI)IX 3aaa4
VYK-4.4 VYmeer HUCIIOJIB30BaTh
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MH()OPMAIMOHHO-KOMMYHHUKAITHOHHBIE
TEXHOJIOTMM TIPH  TIOMCKE HEOOXOIUMOit
nHdopManuu B npoiecce perieHus
CTaHJApTHBIX KOMMYHHMKATHUBHBIX 3a/Jad Ha
rocyJapCTBEHHOM M HHOCTPAHHOM SI3bIKAaX
VYK-4.5 VYwmeer paboTaTh ¢ OpHUTHHAILHOMN
JUTEPATYPOU MO CHEHUATBLHOCTH CO CI0BapeM
VK-4.6 Bmaneer  BeaeHueM — O€JIOBOU
MEePENnuCKN Ha MHOCTPAHHOM SI3bIKE, pEUEBOM
NEATEILHOCTRIO TMPUMEHHUTEIIBHO K cdepe
OBITOBOIA u npodeccnoHaIbHON
KOMMYHUKAIH

VK-4.7 Bmageer  BelcHUEM  JICIIOBOM
NEepPerUCKh  C  Y4eTOM  OCOOEHHOCTEH
CTHJIMCTHKH OUITHATEHBIX 5
HEO(PUIMATFHBIX THCEM, COIHOKYJIbTYPHBIX
paznuuuii B opmMare KOPpPECIOHIEHIIMUA Ha
rOoCyJapCTBEHHOM M HHOCTPAHHOM SI3bIKAX
VK-4.8 Brnaneer  HaBblkamMu  peudeBOit
NEATCIIbHOCTH TNPHUMEHHUTEIBRHO K  cdepe
OBITOBOM u npodeCcCuOHAIBHON
KOMMYHHUKAIIUU, OCHOBAMH ITyOJIMYHOUN peuun
VK-4.9 Baangeer OCHOBHOH WHOSI3BLIYHONI
TEPMUHOJIOTHEN CIIEUATBLHOCTH, OCHOBaMH
pedepupoBaHus u AHHOTUPOBAHMS
JUTEPATYPHI M0 CHEIUATBHOCTH

MexkynbTypHOE
B3aUMOJICHCTBUE

YK-5 Cnocoben
BOCIIPMHUMATDH
MEXKYJIBTYPHOE
pazHooOpasue
oOmiecTBa B
COIIHAIBHO-
HUCTOPUYECKOM,
OTHUYECCKOM U
bunocopcrom
KOHTEKCTax

VYK-5.1 3HaeT 0CHOBHBIE 3aKOHOMEPHOCTH
MCTOPUYECKOI0 IIPOLIECCa U ITaIlbl
ucropuieckoro pa3zsurtusi Poccun

VYK-5.2 3HaeT 3THO-KyJIbTypHBIE U
COLIMAJIbHO-TTOJINTUYECKHE MTPOLIECCHI
CTaHOBJICHUS POCCUNCKOU
roCy/1apCTBEHHOCTH

YK-5.3 3naer mecto u posib Poccun B
VICTOPHH YEJIOBEYECTBA U B COBPEMEHHOM
MHUpe

YK-5.4 3HaeT OCHOBHBIE pa3feiibl U
HarnpaslieHus Qriocodpuu, a TaKKE METOJIBI 1
npuemsl GUI0cO(PCKOro aHain3a npodaem
VYK-5.5 3Haet HpaBCTBEHHBIE IIEHHOCTH,
MIPE/ICTABIICHHS O COBEPILIIEHHOM YEJIOBEKE B
pa3IMYHBIX KYJIbTypax

VK-5.6 YMeer oCMBICIUBATE COLIAAILHO-
MOJINTUYECKUE MPOLIECCHI, COOBITHS U
sBneHus B Poccun 1 MUpOBOM co001IIECTBE B
WX JTUHAMHUKE ¥ B3aMOCBSI3H,
PYKOBOJICTBYACH IPUHIIUIIAMU HaY4YHOM
00BEKTUBHOCTH U UCTOPHU3MA

YK-5.7 Ymeer ¢popmupoBats u
apryMEHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3UIIMIO MO PA3JIMYHBIM MTpobIeMam
WUCTOPHHU
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YK-5.8 Ymeer noHumarh U aHaIU3UPOBATh
MHUPOBO33pPEHUYECKHE, COLUAIIBHBIE U
WHAWBUIYAIbHBIE TPOOJIEMBI COBPEMEHHON
KHU3HU

VYK-5.9 Ymeer rpaMOTHO BECTH IUCKYCCHIO,
apryMEHTHPOBAHHO OTCTauBaTh CBOIO
MO3UIIMIO IO 3HAYMMBIM (prsocoekum
npo0aeMaM COBPEMEHHOM KHU3HH, ONUPAAChH
Ha HapaOOTaHHBIN B HcTOpUH (pruocodun
MatepHan

VYK-5.10 YMeeT KOHCTpYKTUBHO
B3aUMO/ICIICTBOBATH C JIIOJIBMU C YYETOM
aHaJIN3a X COLMOKYJIBTYPHBIX OCOOCHHOCTEH
B LI€JISIX YCIIEIIHOTO BBIIOJIHEHUS
npodecCHOHaIbHBIX 3a7a4

VYK-5.11 Brnageet npencraBieHusiMu 00
UCTOPUU KaK HayKe, OCHOBaMHU
UCTOPUYECKOTO MBIIIICHHS

VYK-5.12 Brnageet npencraBiieHusIMU 00
OCHOBHBIX 3Talax B UCTOPUU YEJIOBEYECTBA U
UX XPOHOJIOTUH

VK-5.13 Biageer HaBblKaMy aHaINU3a
UCTOPUYECKHX UCTOUHUKOB

VK-5.14 Brnageer HaBbIKaMu GHIIOCOPCKOM
KYJBTYpPBI 17151 BBIPAOOTKHU CUCTEMHOTO
IIEJIOCTHOTO B3IJISJIA HA ACHCTBUTEIHHOCTD

Camoopranmzanus U
camopa3Butue (B T.U.
3I0pOBBECOEPEIKEHNE)

VK-6 Crnocoben
YIPaBIsTH CBOUM
BpEMEHEM,
BBICTpauBaTh U
pean30BhIBATh
TPAEKTOPHIO
caMOpa3BHUTHS Ha
OCHOBE MPUHITUIIOB
o0Opa3oBaHus B
TeUeHHe BCcel XKU3HU

VYK-6.1 3Haer counanbHO-IICUXOJIOTMUECKHE
TEXHOJIOTMH Pa3BUTUS U CAMOPA3BUTHUS
VK-6.2 3HaeT CBOM JIMYHOCTHEIE,
CUTYaTUBHBIE, BDEMEHHBIE U IPYTHE PECYPCHI
U UX Mpeesbl

VYK-6.3 YMmeer ninaHupoBaTh U pelIaTh
3a/1a4l COOCTBEHHOTO MPOECCHOHATBHOIO U
JMYHOCTHOTO Pa3BUTHUSA

YK-6.4 YMeeT KpuTH4ECKH OLIEHUBATh
3(PEeKTUBHOCTD UCTIOIH30BAHUS BPEMEHH U
JIPYTHUX PECYpPCOB MPU PELLIEHUU
MIOCTABJIEHHBIX 3a7a4

YK-6.5 Bnaneer npuemamu aHanusa
COOCTBEHHBIX JEUCTBUI IIPU YIIPABICHUH
KOJUIEKTHBOM U IIPU CaMOOpPraHu3aluu
YK-6.6 Bnaaeet npeaoctaBieHHbIMU
BO3MOKHOCTSIMH Il TPUOOPETEHUS] HOBBIX
3HAHUM U HAaBBIKOB

VK-7 Cnocoben
MOJIJIEP>KUBATH
JIOJKHBIN YPOBEHB
buznueckoit
ITOJATOTOBJIEHHOCTH
JIIsL 00CCIIeUeHUS
IOJIHOIIEHHOU
COIUATBLHON U

VYK-7.1 3naer ponb 1 3HaYeHUE PU3NIECKON
KYJIbTYpPBI B )KM3HU YeJIOBEKa U OOIIECTBA;
BHJIbI (PH3UYECKUX YITPaKHCHUI; HAyJHO-
MIPaKTUYECKHE

OCHOBBI (PU3UYECKON KYJIBTYPHI U 3J0POBOTO
oOpas3a >XKH3HU

VK-7.2 YMmeeT noanepKuBaTh JOJKHBIN
YPOBEHb (PM3MUECKON MOATOTOBICHHOCTH JIJIS
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npodecCHOHABLHOM
JeSATEIbHOCTH

obecreyeHns ITOIHOLEHHON COLIUAIBHOM 1
po¢eCCHOHATBHON IeATETLHOCTH

VK-7.3 YMeeTr Hcroab30BaTh OCHOBBI
(hU3UIECKOM KYJIBbTYPHI JUIsl OCOZHAHHOTO
BBIOOPA 3/I0pOBbECOEPETaIOIINX TEXHOJIOTHIA
C YYETOM BHEITHUX ¥ BHYTPEHHUX YCIOBUU
peanm3anuu MpodeccuoHaITbHOMI
IEeITEIbHOCTH

VK-7.4 Bnaneer cpeacTBaMu U METOAaMHU
YKPEIUICHUS 3/I0POBbs, PU3HUECKOTO
CaMOCOBEP-IIICHCTBOBAHMSI; JIOJDKHBIM
YpOBHEM (PU3MUECKON MTOATOTOBICHHOCTH JIJIS
o0OecrneueHUs MOJHOLIEHHOM COI[HaIbLHOM U
podeCCHOHAIBHON e TEIHhHOCTH

VK-8 Cnocoben
CO311aBaTh U
MOJIIEP/KUBATH B
[IOBCEIHEBHOM KU3HU
UB

VYK-8.1 3naer ocHOBHBIE TeXHOC]EPHBIE
OIAaCHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH
VK-8.2 3naer xapakrep BO31eHCTBUS
BPEIHBIX U ONACHBIX (DAKTOPOB Ha YEIOBEKA U
IPUPOJTHYIO CPEAY, METOJIBI 3aIIUTHI OT HUX
NPUMEHHUTENBHO K cepe cBoei
po(heCCUOHATILHOM e TeIbHOCTH

YK-8.3 Ymeer obecrieunBaTh Oe30macHbIe
u/vu KOM(OPTHBIE YCIIOBUS TPy/Aa Ha
paboyeM MecTe, B TOM YHUCIIE C IIOMOIIIBIO
CPEICTB 3aIUTHI

npodeccuoHanbHOM VK-8.4 Ymeer BbISBIATh U YCTPAHATh
JIeSTEIILHOCTU poOJIEMBI, CBSI3aHHBIE C HAPYIICHUSIMU
Oe30MacHbIe yCIOBUS TEXHHUKHU 0€30MacHOCTH Ha pabodyem MecTe
JKU3HEIEATCILHOCTH MIPUMEHUTEIHHO K cepe CBoeH
bezomacHoCTh N
JUISl COXpaHEHUs pohecCUOHATBLHOM NesTeNbHOCTH
JKH3HEIEITCILHOCTH N N
MIPUPOAHON Cpebl, VK-8.5 YmeeT ocymiecTBasTh ASHCTBUA 11O
obecreueHust MPEIOTBPAIICHUIO UPE3BbIYaiHBIX CUTYAIIUI
ycroiunBoro pa3sutus | YK-8.6 Brameer 3akoHo1aTeIbHBIMU U
00111eCTBa, B TOM HOPMATHUBHO-TIPABOBBIMU aKTaMH B 00JacTH
YHCIIE NIPU YTPO3€ U 0€30MaCHOCTH U OXPaHbl OKPYKAIOIIEH CpeIb
BO3HUKHOBEHHH VK-8.7 Bnazgeet criocodamMu ¥ TEXHOJIOTHIMU
Ype3BBIYAHBIX 3aIUThI B YPE3BBIYANHBIX CUTYAIUSIX U B
CUTYaIluii ¥ BOCHHBIX YCJIOBHSIX BOGHHOTO BPEMEHH
KOH()JIMKTOB YK-8.8 Bnaneer nonsatuiiHo-
TEPMUHOJIOTUIECKUM armapaToM B 001acTu
0e30IMacHOCTH
YK-8.9 Braneer HaBbIKaMH pariioHATH3AITN
npodeccHoHaNBEHOM IEATENBHOCTH C IETbI0
obOecnedyeHns 0€30IaCHOCTH M 3aIMThI
OKpY’KaloIlen cpebl
VK-9.1 3maer W mnoHUMaeT OCOOEHHOCTHU
VK-9 Cnocoben
MOBEJICHUS YJICHOB KOJUIEKTUBA c
HCIIOJIB30BaTh 0a30BhIC
OTPaHUYEHUSIMU 110 3JOPOBBIO
Hnxnro3uBHas ne(heKTOIOTHIECKIE .
. | YK-9.2 Vmeer B3auMmojeiicTBOBaTbL C
KOMIIETCHTHOCTb 3HAHUS B COI[UATLHON
. | 4WIeHaAMH KOJIJIEKTMBAa C OTPAHHYEHUSMHU IIO0
1 ipoheCcCUOHATILHON
cdhepax 3JI0POBBIO
p YK-9.3 Buageer npumemMamMu  aHaim3a
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COOCTBEHHBIX JCWCTBUII Tpu OOLIEHUH C
YJIeHaMH KOJJIGKTHBA C OTPAHHYCHHUSMH II0
3JI0POBBIO -

YK-10 Cnocoben

VK-10.1 3HaeT OCHOBBI SKOHOMHUUYECKON
KYJIBbTYpPBI, B TOM YHCIIe (UHAHCOBOM
IPaMOTHOCTH

MPUHUMATH
DKOHOMHYECKas P YK-10.2 YMeeT ucnonap30BaTh 3HAHUSI OCHOB
000CHOBaHHbIE
KylIbTypa, B  TOM SKOHOMMKH MPU IPUHATUU 00OCHOBAHHBIX
HKOHOMHYECKHE .
yuciae  (uHaHCOBas peIIeHHIA B pa3InYHbIX 00JIACTSIX
pellIeHus B Pa3IMuHbIX
IrpaMOTHOCTh JeSITeNIbHOCTH
obnacTsax
VYK-10.3 Biageer naBbikamu BbIOOpa
JKUZHENEATEIBHOCTH .
SKOHOMMYECKH 0OOCHOBAHHBIX PELICHUI B
pa3IUYHBIX 00IACTAX KU3HEIEATSIbHOCTH
VYK-11.1 3naer nnpaBoBbIe HOPMBI,
OPMUPYIOIIUE HETEPITUMOE OTHOIICHUE K
YR-11 Cnocoben %o ; II)JI/IOII-?HOM norl)ae EHUIO
¢dbopMupoBaTh ppyH y A
VYK-11.2 YMeeT peann30oBbIBaTh HETEPIIUMOE
['paxknanckas HETEPIUMOE
OTHOINICHHE K KOPPYMIIMOHHOMY MOBEECHUIO
TTO3UITUS OTHOIICHHE K
KOPPYILIHOHHOM B PA3JIMYHBIX Cepax NesaTeTbHOCTH
yn y VYK-11.3 Brnageetr Mmeronamu (hopMUPOBAHHUS
MOBEJICHHIO

HETEPIUMOTO OTHOILIEHUS K
KOPPYNIHOHHOMY MOBEJCHUIO

4.2 Oo0menpodeccHOHATbHbIE KOMIETEHIUH BBINYCKHUKOB M HHAUKATOPbI HX

JOCTHKEHUS
HaunmenoBanune
Kox u naumenosanue Kon n HauMeHOBaHuE MHIUKATOPa
KaTeropuu (rpymibl)
OITK OIIK noctrkenus OITK

ECTCCTBCHHO'HayLIHaH
IoAT0OTOBKA

OIIK-1 Cnocoben
W3y4athb,
aHAIM3UPOBATh,
HCII0Ib30BaTh
MEXaHU3MBbI
XUMHUYECKHUX PEaKIIHid,
MIPOUCXOJISTIHNX B
TEXHOJIOTHYECKUX
nporieccax u
OKpY’KaloIlleM MHpE,
OCHOBKIBAsCh Ha
3HaHUSAX O CTPOCHUU
BEIIIECTBA, MPUPOJIC
XUMHYECKOI CBSI3H U
CBOMCTBAxX Pa3IN4HBIX
KJIaCcCOB

XUMHYECKUX
DJICMCHTOB,
COCIUHCHH, BEIIECTB
Y MaTepUalioB

OIIK-1.1 3HaeT TeopeTHUECKNE OCHOBBI
o011eil 1 HeoOpraHMYeCKOi XUMUU U
MMOHUMAET MPUHIUIIBI CTPOEHUS BELIECTBA U
MPOTEKAHUSI XUMUYECKUX TTPOIIECCOB;
OIIK-1.2. 3HaeT 0CHOBBI KJIacCU(PHUKAIIUU
OpraHWYECKUX COCMHEHHH, CTPOCHHUE,
CIocoObI MOMYyYEHUS! 1 XUMUYECKHE CBONCTBA
Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX
COCIMHCHUI, OCHOBHBIC MEXaHH3MbI
MPOTEKAHUS OPTaHUYECKUX PEAKIINIA;
OIIK-1.3. 3HaeT OCHOBHEIC 3aKOHKI 1
COOTHOIIEHUS GUZNYECKON XUMUHI
(XMMHYECKOM TepMOAMHAMUKH,
ANMEKTPOXUMUU, XUMUIECKON KUHETHUKH,
OCHOBHI (Da30BBIX PAaBHOBECHUH U MEPEXOIOB),
CIOCOOBI MX TPUMEHEHHUS JIJIST PEeIICHUS
TEOPETHUYECKUX U MPUKIIATHBIX 3a/1a4, POJb
(hUBUYECKON XUMHH KaK TEOPETHUECKOTO
dbyHIaMeHTa COBPEMEHHON XUMHH U
MPOILECCOB XUMUYECKOM TEXHOJIOTHH;
OIIK-1.4. 3HaeT OCHOBHEIC 3aKOHEI 1
COOTHONIEHUST TEPMOTMHAMHUKHN
MMOBEPXHOCTHBIX SIBJICHHI, OCHOBHBIE
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CBOMCTBA JUCIIEPCHBIX CUCTEM, OCHOBHbIE
METO/bI UCCIIETOBAHNS TTOBEPXHOCTHBIX
SIBJICHUI U IUCTIEPCHBIX CUCTEM;

OIIK-1.5 YmMeeT BBINIOIHATh OCHOBHBIE
XUMUYECKHE OTIEPALINH;

OIIK-1.6 YMmeeT ucnonab30BaTh XUMHUYECKUE
3aKOHBI, CIIPAaBOYHbBIC JaHHBIC U
KOJIMYECTBEHHBIE COOTHOILICHHUS
OpPraHWYECKUX PEareHTOB B OPraHUYECKHUX
peaxkuusx s perieHus npodeccruoHanbHbIX
3a/1ay;

OIIK-1.7 YMmeeT nporHo3upoBaTh BIUSHUE
pa3auYHbIX (HaKTOPOB HA XUMHUYECKOE
paBHOBecHe, Ha (pa30BOE paBHOBECHE, HA
paBHOBECHE B paCTBOPax 3JIEKTPOJIUTOB, HA
MOoTeHIMaN 3J1eKTpoaoB u IJ[C
raJIbBAaHUYECKUX AJIEMEHTOB, Ha HaIlpaBJICHUE
U CKOPOCTh XUMHUYECKHUX PEaKIINA;
COCTaBJISITh KHHETUYECKUE YPABHEHUS JIs1
KUHETHUYECKHU ITPOCTHIX PEaKIInii,
KJIaCCU(UIIUPOBATH SIIEKTPOJIBI U
AIEKTPOXUMUUYECKHE IIETIH, TOJIb30BAThCS
CIIPaBOYHOM JUTEPATYpOi 1o prusrueckoi
XUMUH;

OIIK-1.8 YMmeer npoBOAUTH pacueThI C
WCII0JIb30BAHUEM OCHOBHBIX COOTHOIIIEHUI
TEPMOJIMHAMUKH [TOBEPXHOCTHBIX SIBJICHUN U
pacyeThl OCHOBHBIX XapaKTEPUCTUK
JIUCTIEPCHBIX CHUCTEM;

OIIK-1.9 Bnaneer TeopeTuuecKuMu
METO/aMH ONHMCAHUS CBOMCTB MPOCTHIX U
CJIO’KHBIX BEIIECTB HA OCHOBE AJIEKTPOHHOTO
CTPOEHHUSI UX aTOMOB M MOJIOKEHUS B
[Tepuonnueckoii cucTeMe XUMHUYECKHUX
3JIEMEHTOB, SKCIIEPUMEHTAIBHBIMH METOJAMU
onpeneneHuss GU3NIECKUX U XUMHUECKUX
CBOMCTB HEOPTaHUYECKUX COCAMHEHUM.
OIIK-1.10. Bnaneet sxcniepuMeHTaIbHBIMU
METOJaMH OPraHUYECKOT0 CUHTE3A,
METOJaMH OYUCTKH, OnpeneneHus Gpu3nko-
XUMHUYECKUX CBOMCTB U

YCTaHOBJICHUS CTPYKTYPBI OPTaHUUECKHIX
COEMHEHUI

OIIK-1.11. Bnaneetr HaBbIKaMu MPOBEICHUS
TUTIOBBIX (PU3UKO-XUMUYECKUX
WCCJICIOBAHMI M HABBIKAMH PEIICHUSI
TUIIOBBIX 33724 B 00JaCTH XUMHYECKOH
TePMOJIMHAMUKH, (Da30BBIX PAaBHOBECUN U
($ha30BBIX MEPEXOJIOB, TEKTPOXUMHUH,
XUMHUYECKOW KUHETHUKU

[Ipodeccrnonanvhas
METOJI0JIOTHsI

OIIK-2 CnocobeHn
HCIIONB30BATh

OIIK-2.1. 3HaeT OCHOBBI
JubdepeHIaTbHOTO U HHTErPaJIbHOIO
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MaTeMaTHYeCKHeE,
dbuzndeckue, GU3MKO-
XUMHUYECKHE,
XUMHAYECKHE METO/IbI
JUTSL PEIIeHUs 331249
npodecCuoHAIbHON
JeSTEIIbHOCTH

ucUucIeHus, U depeHaTbHbIX
YpaBHEHUM, TEOPUHU BEPOATHOCTEHN U
MAaTeMaTUYECKOM CTaTUCTUKU

OIIK-2.2. 3HaeT MaTeMaTHYE€CKUE TEOPUHU U
METO/IbI, JICKAIINE B OCHOBE MAaTEMATHIECKHIX
MoJeen

OIIK-2.3 3HaeT TeXHUYECKHUE U
IIpOrpaMMHBIE CpPeJICTBA peau3alnn
WH(OPMAIIMOHHBIX TEXHOJIOTHI, OCHOBBI
paboThI B TOKAJTBHBIX U II100ANBHBIX CETSX,
TUTIOBBIC YHCICHHBIC METO/IbI PEIICHUS
MaTeMaTHYECKUX 3a7[ad U allfOPUTMBI UX
peanu3anuu

OIIK-2.4 3naeT (hu3nyecKue OCHOBBI
MEXaHHUKH, PU3UKN KOJIeOaHUH 1 BOJIH,
AIIEKTPUYECTBA U MAarHETU3MA,
AIEKTPOJMHAMUKH, CTATUCTHYECKON (PU3NKH
¥ TCPMOJIMHAMUKH, KBAHTOBOH (U3NKH
OIIK-2.5 YMeeT npoBOANTH aHAIIU3
(GYHKIHH, peraTh OCHOBHBIC 3a/1a4H TSOPUN
BEPOATHOCTH U MAaTEMATHYECKON CTaTUCTUKH,
peliaTh ypaBHEHUS U CHCTEMBI
muddepeHIaNbHbIX ypaBHEHUI
MPUMEHHUTEIHHO K PEATbHBIM IPOIIeccam,
MPUMEHSITh MaTeMaTH4YEeCKUE METO/IbI IPU
PEIICHUN TUIIOBBIX MPO(eCcCHOHATBEHBIX
3a1au

OIIK-2.6 Ymeet paboTaTh B Ka4eCcTBE
MOJIb30BAaTeNsl MEPCOHATLHOTO KOMITBIOTEPA,
MCIIOJIb30BATh YHCICHHBIC METOIBI JIS
pelIeHrs MaTeMaTHYeCKUX 3ajad,
HCIIOJIb30BATh SI3BIKUA U CHCTEMBI
MIPOrPaMMHUPOBAHUS JUIS PEIICHUS
MPoECCUOHANIBHBIX 3a]1a4

OIIK-2.7 YmMeerT pemiaTh TUIIOBLIE 33/1a4H,
CBSI3aHHBIC C OCHOBHBIMU pa3iejaMu (PU3UKH,
UCIOJNIb30BaTh (hM3MUECKUE 3aKOHBI IPU
aHaJIM3€e U peleHuH npodaem
npohecCHOHANBEHOM e TENbHOCTH

OIIK-2.8 YmMeer UConb30BaTh XUMUYECKUE
3aKOHBI, TEPMOJIUHAMUYECKHE CITPABOYHBIC
JTAHHBIC ¥ KOJIMYSCTBCHHBIEC COOTHOIICHHS
o011eil 1 HeopraHNYeCKON XUMUU ISt
penreHus mpo(ecCHOHATBHBIX 3a1a4
OIIK-2.9 Bnaneet ocHoBaMu
(GyHIaMEHTAIBHBIX MAaTEMaTHYCCKUX TCOPHM
Y HaBBIKAMH HCIIOJIb30BAHUS
MaTEeMaTHYECKOTO armapara; MEeTOdaMH
CTaTUCTHUYECKOW 00pabOTKH HHPOPMALIUU
OIIK-2.10 Biageer MeTonamMu IMOUCKa 1
oOMeHa nHpopmanmei B ri1o0aabHbIX U
JIOKQJIBHBIX KOMITBIOTEPHBIX CETSX,
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TEXHUYECKUMHU U IPOrpaMMHBIMU
CpeACTBaMU 3aIIUThl HHPOPMALIUU TIPU
paboTe ¢ KOMIBIOTEPHBIMU CUCTEMaMH,
BKJIIOYasl IPUEMBbl aHTUBUPYCHOM 3aIlUTHI
OIIK-2.11 Bnaneer MeTo1aMH MIPOBEACHUS
bu3n4ecKux U3MEPEHU, METOIaMU
KOPPEKTHOM OLICHKU IOTPEIIHOCTEN IIPU
IPOBEIEHUH (PU3HUECKOr0 FIKCIEPUMEHTA

Apanraims K
MPOU3BOJACTBEHHBIM

YCIOBUAM

OIIK-3 Cnocoben
OCYIIECTBIISTh
poheCCHOHATTLHYIO
JIEATEIBHOCTD C
y4eToM
3aKOHO/IaTeILCTBA
Poccuiickoit
denepanuu, B TOM
YHclie B 007aCTH
SKOHOMHKH U
9KOJIOTHUU

OIIK-3.1 3HaeT OCHOBBI POCCUHCKON
MIPABOBOM CHUCTEMBI U POCCUICKOTO
3aKOHO/ATEILCTBA, PABOBBIC U
HPAaBCTBEHHO-3TUYECKHE HOPMBI B cepe
po(hecCHOHATTLHOM NI TEIIbHOCTH
OIIK-3.2 3Haet npaBOBbIE HOPMBI,
PETYJIMPYIOIINE OTHOIICHNE YeTIOBEKA K
YeN0BEKY, OOIECTBY, OKpYXKAIOIIeH cpene
OIIK-3.3 3HaeT OCHOBBI aIMUHUCTPATUBHOTO,
TPYJIOBOTO U TPAXKIaHCKOTO
3aKOHOJATEIhCTBA

OIIK-3.4 3HaeT OCHOBHBIEC KaTETOPUH U
3aKOHBI 3KOHOMHUKH

OIIK-3.5 3HaeT 0CHOBBI SKOHOMUYECKOM
JESITCIIBHOCTH MPEANPHUSATHS, €TO CTPYKTYPY
U OTpaclieByIO celu(uKy; KiaccuduKaimo
MPEIIPHUATHIA 110 IPABOBOMY CTATYCY
OIIK-3.6 3HaeT mokazaTenu UCIOIb30BaHUS
MIPOU3BOJICTBEHHBIX PECYPCOB H

3¢ (HEeKTUBHOCTH AATEIHLHOCTH PEAIPUITUS
OIIK-3.7 3HaeT cojiepkaHue ITAloOB
pa3paboTKu OTepaTUBHBIX MIIAHOB PAOOTHI
MIEPBUYHBIX TTPOU3BOJICTBEHHBIX
MOAPAa3ACIICHUN

OI1K-3.8 3HaeT gakTopsl, OTPEICIIIONINe
YCTOHYUBOCTH OHOC(hephl, XapaKTEPUCTUKH
BO3pacTaHUs aHTPOMOTEHHOTO BO3/IEHCTBUS
Ha TIPUPOTY, TJIO0ATBHBIEC TPOOIEMBI
HKOJIOTMH Y IPUHIUIIBI PAIIHOHATBHOTO
MIPUPOJIOTIONB30BAHUS, METO/IBI CHIDKCHUS
XO035IIICTBEHHOTO BO3/IEHCTBHS Ha Ouocdepy,
OpTraHW3aI[MOHHEIC U ITPABOBHIE CPEICTBA
OXpaHbl OKPYKAIOIIEH CPeJIbl, CIOCOOBI
JIOCTHIKEHUST YCTOMYUBOTO PAa3BUTHS
OIIK-3.9 YmMeeT ucnonp30BaTh U COCTABIISTH
JIOKYMEHTHI IIPAaBOBOTO XapaKTepa,
OTHOCSIIHECS K MPOQecCHOHATBHON
JIESITSIIBHOCTH, TIPEAMPUHIMATH
HEO0OXOIUMBIE MEPHI K BOCCTAHOBJICHHIO
HapYIICHHBIX MTPaB

OIIK-3.10 Ymeer peann3oBbIBaTh MIpaBa U
CBOOO/IBI YETIOBEKA M TPAKIaHIHA B
pa3INYHBIX chepax KU3HEeNAeATeTbHOCTH
OI1K-3.11 YMeeT HCIOIb30BaTh 3HAHUS
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OCHOB SKOHOMHUKH TIPU PEIICHUH
MIPOM3BOJICTBEHHBIX 3a/1a4

OIIK-3.12 YMmeer ocymecTBIATh B 00IIEM
BH/JIC OIICHKY aHTPOIIOT€HHOTO BO3/ICHCTBUS
Ha OKPYKAIOIIYIO CPey C y4eTOM
crienuGpUKK TPUPOTHO-KIMMATHIECKUX
YCIOBUU

OIIK-3.13 YMeeT HCII0I630BaTh
HOPMAaTUBHO-TIPABOBBIC aKTHI IPU padoTe C
AKOJIOTMYECKOM JIOKYMEHTalUe

OIIK-3.14 BiageeT oCHOBaMH
X035HCTBEHHOTO U SKOJIOTUYECKOTO MpaBa
OIIK-3.15 YmeeT npoBOIUTH TEXHUKO-
SKOHOMHUYECKUI aHAJIN3 HMHKEHEPHBIX
peleHuit

OIIK-3.16 Biageer meTogamu pa3paboTKu
MIPOU3BOJICTBEHHBIX IMPOTPAMM U TIIIAHOBBIX
3aJJaHUH JIJIs1 TICPBUYHBIX MPOW3BOICTBEHHBIX
MoJIpa3IeICHU I

OIIK-3.17 Brnageet HaBbIKaMu BbIOOpa
YKOHOMHUYECKH 0OOCHOBAHHBIX PEIICHUN C
YYETOM HMEIOIIUXCS OTPaHUICHHIA
OIIK-3.18 Brnageer meromamu BeIOOpa
paIMOHAIBLHOTO CIIOCO0a CHUKCHUS
BO3JICHCTBHS HA OKPYXKAIOIIYIO CPETY

HNudopmanmonHo-
KOMMYHHKAITHOHHBIC
TEXHOJIOTUH IS
npogecCuoHAIBHON
TSI TeITbHOCTH

OIIK-4 Cnocoben
TMOHUMATh MTPUHITUTIBI
paboThl COBPEMEHHBIX
MH(POPMaITMOHHBIX
TEXHOJIOTUH U
HCIIOIL30BaTh UX JJIS
peuieHus 3aaa4y
npodecCuoHaTbHON
JIeSITeIbHOCTH

OIIK-4.1 3Haet u cobiro1aeT HOPMBI
nH(OPMAIMOHHOK 0E30MaCHOCTH B
npodecCHOHAIBHOMN 1 TETbHOCTH
OIIK-4.2 YmMeer pemiaTh HHXEHEPHO-
TEXHUUYECKHE 3aJIa4M U 33]]a4u
BBIYUCIIUTENILHOW MaTEeMaTHKH C
MIPUMEHEHUEM COBPEMEHHBIX TPOrPAMMHBIX
KOMIIJIEKCOB U SI3BIKOB MTPOTPAMMHUPOBAHUS
OIIK-4.3 Brnageet coBpeMEHHBIMU
MH(OPMAIIMOHHBIMU TEXHOJIOTUSIMHU TIPH
cbope, ananuse, o00pabOTKe U MPECTABICHUN
uHpopMauu
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIIETCHIUHU BBINMYCKHUKOB U HHAUKATOPBI UX TOCTUKCHUSA

OcHoBaHue
3angauda OO0BEKT WiIn N
. Kon u Kon u HaumeHnoBaHue (mpodeccroHanbHBIN
npodeccuoHaIbHON | 00IacThb
HanMmeHoBanue [IK nHaukaropa noctwkenus [IK | cranpapt, ananus omnbira)
NesITeNIbHOCTH 3HAHUA
O060011eHHBIE TPYAOBBIE QYHKIIMH
Hay4Ho-ucciienoBareJbCKI THII 32124 NPO(ecCHOHATILHOM 1eITeJIbHOCTH
Brinonnenue XHMHYECKOE, [1K-2. CnocobGen [1K-2.1. 3HaeT OCHOBHBIE Amnanus TpeOoBaHUi K
(GyHIaMEHTAJIBHBIX U | XUMHUKO- OCYIIECTBISTh METO/IbI U TIPHEMBI npodeccuoHaNTbHBIM KOMITETEHIUSM,
MPUKJIAJHBIX pa0OT | TEXHOJOTUYECKOE SKCIEpUMEHTAIbHBIE | TPOO0OTOOPA U NPEIBSBIISIEMBIM K BBIITYCKHHKAM
MTOMCKOBOTO, MIPOU3BOJICTBO UCCIIEIOBaHUS U POOOMOATOTOBKH HAIpPAaBIIEHUS TOJITOTOBKU Ha PHIHKE
TEOPETUYECKOTO U UCIBITaHUA 1O aHAIU3UPYEMBIX OOBEKTOB, Tpyaa, 00001IeHe 3apyOeKHOTO OTIBITA,
AKCIIEPUMEHTATIBHOTO | - CKBO3HBIE BU/IBI 3aJlaHHOM METO/IMKE, | METOJIbI pa3/esieHus U MIPOBEICHUS KOHCYIbTALUN C BEAYIIUMH
XapakTepa C LEbIo MpOoPECCHOHAIBHON | IPOBOAUTH KOHIEHTPUPOBAHMS BEILIECTB paboTonaTensiMu, 00bEAMHEHUSIMU
oTpeaeNneHus JESITEIbHOCTH B HaOII0IeHUs U [1IK-2.2. YMmeet npoBOAUTD paboTonaTeneit oTpaciu, B KOTOPOH
TEXHUYECKHUX IPOMBIIIICHHOCTH | U3MEPEHMs ¢ Y4ETOM | J1JaDOpaTOPHbBIC HCCIIC0OBAHMUs, | BOCTPEOOBaHBI BBITYCKHUKH B paMKax
XapaKTePUCTHK (B chepe TpeOOBaHUIN TEXHUKH | 3aMEpPbI M aHATU3bI HAIpPaBIIEHUS TOJITOTOBKH.
HOBOW TE€XHHUKH, a OpraHu3aluu u 0€e30MacHOCTH, 0TOOpaHHBIX IPOO
TaKXe KOMIUIEKCa IPOBEICHUS oOpabatbIBaTh U [1K-2.3. Biageet HaBbIKAMHA [TpodeccrnonanbHbI cTaHAapT
paboT 1o pa3paboTke | HAy4HO- WHTEPIIPETUPOBATH paboTHI Ha AHAIUTUYECKOM «CrenuanucT 1mo HayqHo-
TEXHOJIOTUYECKOI MCCIIENIOBATEIBCKHMX | OKCIIEPUMEHTATIBHBIE | 000PYI0BAHKMH U PABUIAMU HCCIIEI0BATEIILCKUM U OTIBITHO-
JTOKYMEHTAIIH Y OIBITHO- JTaHHBIE €ro JKCILTyaTaluu KOHCTPYKTOPCKHUM pa3paboTKam»,
KOHCTPYKTOPCKHUX YTBEp)KIEHHBIH NprKkazoM MHUHHCTEpCTBA

pabot B obnactu
XUMHUYECKOT0 U
XUMHUKO-
TEXHOJIOTUYECKOTO
MIPOU3BO/ICTBA).

Tpy/Zla ¥ COLMAIIBHON 3aIuThl Poccuiickon
®enepauun ot 04.03.2014 Ne 121 H,
O060061eHHas TpynoBas QyHKIUS

A. IlpoBeneHne Hay4qHO-
HCCIIEIOBATEILCKUX U OMBITHO-
KOHCTPYKTOPCKUX Pa3pabOTOK 110
OTIENTEHBIM Pa3/ieiaM TeMBI.

AJ02.5. OcyliecTBiieHUE BBITIOJTHEHUS
HKCIIEPUMEHTOB B OOPMIICHHS

21



pe3yIbTaTOB UCCIEOBAHUHN U Pa3paboOTOK.

(ypoBeHb KBanu(UKaIUK — 5).

Beinosinenue
(byHIaMeHTAJIbHBIX U
MPUKIIAAHBIX PadoOT
MTOMCKOBOTO,
TEOPETUIECKOTO U
AKCIIEPUMEHTAJILHOTO
XapakTepa ¢ Hebio
oTpeaeNneHus
TEXHUYCCKUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
Tak)Xe KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJIOTUYECKOU
JOKYMEHTAIU!

XuMHudeckoe,
XHUMHKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

- CKBO3HBIE BUBI
npodeCCHOHAIBHON
JESITEIIbHOCTH B
MIPOMBIIIIIICHHOCTH
(B cepe
OpTraHW3aIUH ’
MIPOBECHUS
HAy4YHO-
HCCJIEIOBATEILCKUX
Y OITBITHO-
KOHCTPYKTOPCKHX
pabot B o0nactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTHYECKOTO
IIPOU3BO/ICTBA).

[1K-3. Crocoben
MOJICJTUPOBATh
9HEpro- u
pecypcocOeperaroriue
MIPOILIECCHI B
MIPOMBIIIIJICHHOCTH

[1K-3.1. 3HaeT MeTOIBI
UJEeHTU(DUKAITIN
MaTeMaTHYECKUX ONMMCAaHUH
JHEPro- u
pecypcocOeperaronmx
IIPOLIECCOB Ha OCHOBE
IKCIIEPUMEHTAIBHBIX JTAHHBIX
M METOJIBI X ONTHMHU3AIH C
MPUMEHCHHEM YMITUPUICCKUX
n/ui GU3UKO-XUMUICCKUX
MozeaeH

[1K-3.2. YMeeT npuMeHsTh
METOIbl BBIYHCIUTEIHLHON
MaTeMaTUKU 1
MaTeMaTHYECKOW CTAaTUCTUKU
ISl pEILICHHUS 3a/1a4 pacueTa,
MOJICTTUPOBAHHS U
ONITHMHU3AIMU SHEPTO- U
pecypcocOeperaronmx
MIPOIIECCOB

[1K-3.3. BnageeT nakeTom
MPUKIIAHBIX TIPOTPAMM JIJIS
00pabOTKH Pe3ysIbTaTOB
IKCIIEPUMEHTOB, U
MO/ICJIMPOBAHMSI,
uaeHTU(DUKAIIN 1
ONITUMHU3AIMH PHEPTO- U
pecypcocOeperarmmux
MIPOIIECCOB

AHanu3 TpeOoBaHMIA K
npodeccuoHaNIbHBIM KOMITETEHIUSIM,
MPEIBSABISEMBIM K BBIITYCKHUKAM
HAIpPAaBIIEHUS TOJITOTOBKU Ha PhIHKE
Tpyaa, 00001eHe 3apyOeKHOTO OTIBITA,
MIPOBEJICHUS KOHCYNIbTALUN C BEAYILIUMHU
paboTonarensimMu, 00beATMHCHUSIMA
paboTonaTenei oTpaciiv, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HAIpPaBIIEHUS TOATOTOBKU

[TpodeccuonanbHblil cTaHAapT
«CrenuanucT 1mo Hay4JHo-
UCCJIEIOBATEILCKUM U OIBITHO-
KOHCTPYKTOPCKUM pa3zpaboTkam»,
YTBEPKACHHBIN prKa3oM MUHUCTEPCTBA
Tpy/Zla ¥ COLMAIIBHON 3aIuThl Poccuiickon
®enepauun ot 04.03.2014 Ne 121 H,
O060061eHHas TpynoBas QyHKIUS

A. IlpoBenenue Hay4HO-
MCCIIEIOBATEILCKUX U OMBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK MO
OTIENbHBIM Pa3/ieliaM TeMBI.

AJ02.5. OcyliecTBICHNE BBIMOJHEHUS
SKCIIEPUMEHTOB U 0(hopMITCHUS

PE3YyJIbTaTOB HCCIIeJOBaHUN U pa3pa60T01<.

(ypoBeHb KBaH(UKAIUH — D).
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IMpo¢uab noaroroBku «IIpoTHBOKOPPO3NOHHAS 3aIMHTA MATEPHAJIOB B JHEPIo- H PecypcocOeperanumx npoieccaxy»

Hay4Ho-ucciienoBareJ bCKU THII 32124 NPO(ecCHOHAIBLHOM 1esITeJIbHOCTH

Beinosinenue
(byHIaMeHTaJIbHBIX U
MPUKIIAAHBIX PadoOT
MTOMCKOBOTO,
TEOPETUIECKOTO U
AKCIIEPUMEHTAJILHOTO
Xapakrepa ¢ IeJbio
oTpeeNeHus
TEXHUYCCKUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
Tak)ke KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJIOTUYECKOU
JOKYMEHTAIU!

- XuMmuueckoe,
XHMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOACTBO

- CKBO3HBIE BUIBI
npohecCHOHATBLHOM
JESITEIbBHOCTH B
MIPOMBIIIIICHHOCTH
(B cepe
OpTraHW3aIUH ’
MPOBECHUS
HAy4YHO-
HCCIIEIOBATEIILCKUX
Y OITBITHO-
KOHCTPYKTOPCKHX
pabot B obnactu
XUMHYECKOTO U

[IK-4. T'otoB
OCYIIECTBIISATH
Hay4HbIC
UCCIIEJOBAaHHS B
00J1acTH SHEPro- U
pecypcocoepexeHus

TIK-4.1. 3naetr MeTOaBI
MIPOBEJICHUS SKCIIEPUMEHTOB U
HaOIIOeHNH, 0000IIEHNS U
00paboTKH HAy4YHO-
TEXHUYECKOH nH(popManuu B
00J1acTH 3alUTHI
METATUIECKUX U
HEMETAJTNYEeCKUX MaTepuaioB
OT KOPPO3UHU

[1IK-4.2. YMmeer aHaIU3MpOBaATh
1 0OpMIIATH PE3YIbTAThI
HAYYHO-HMCCIICIOBATEIbCKON
paboThl B 00J1ACTH 3AIIUTHI
METAJUTMYECKUX U
HEMETAJNTMIECKUX MaTEePUaIoB
OT KOPPO3UHU

T1K-4.3. Bnaneer MeTonamu u
CpeICTBaMU IJIAHUPOBAHUS U

AHanu3 TpeOoBaHMIA K
npodeccuoHaNIbHBIM KOMITETEHIUSIM,
MPEIBSABISEMBIM K BBIITYCKHUKAM
HAIpPaBJIEHUS IOJITOTOBKU Ha PhIHKE
Tpyaa, 00001IeHe 3apyOeKHOTO OTIBITA,
MIPOBEJICHUS KOHCYNIbTALUN C BEAYILIUMHU
paboronarensimMu, 00beAMHCHUSIMA
paboToaaTenei oTpaciiv, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HAIpPaBJIEHUS TOJITOTOBKHU.

[TpodeccuonanbHbIN cCTaHIAPT
«CrenyaiucT o CUCTEMaM 3alllUTHBIX
MOKPBITUM MOBEPXHOCTH 3/ITaHUIN U
COOPYKEHHUI OMaCHbIX
MIPOM3BOICTBEHHBIX OOBEKTOBY,
YTBEPKJICHHBIN ITPUKa30M MUHUCTEPCTBA
TpyZAa U COLMAIbHOM 3aIUThl Poccuiickoin

XUMUKO- MIPOBECHUS UCCIICIOBAHUN U ®enepanuu ot 19.10.2021 Ne 733H.,
TEXHOJIOTUYECKOTO pa3paboTok B o6nactu 3amutel | O000ImEeHHas TpynoBas GyHKIMsS
IIPOU3BO/ICTBA). METALINYECKUX U C. PykoBoacTBO paboTOM MO MOATOTOBKE
HEMETAUIMYECKMX MAaTEPUAIOB | TOBEPXHOCTH M HAHECEHHUIO CUCTEM
OT KOPpO3UH 3aIIUTHBIX TIOKPBITHH.
C /01.5. PykoBoncTBO Opuraoii
CHEIHAIHICTOB IO MOITOTOBKE
MOBEPXHOCTU M HAHECEHUIO CHCTEM
3alIUTHBIX TIOKPBITHH.
(ypoBeHb KBasMUKaIuu — 5)
TexHoI0OrMUecKuil THII 32124 NPO(eCCHOHATBHOM 1eSITeJbHOCTH
3amuTa OT KOppo3uu | - XMMHUYECKOE, I1K-1 Cnioco6en [1K-1.1 3naer nopsinox Amnanu3s TpeboBaHUi K
METAJUIMICCKHUX H XHUMHKO- o0ecrieunBaTh OpTaHu3aINH, TUIAHUPOBAHUA U | IPOPECCHOHATHHBIM KOMIETECHITUSIM,
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OETOHHBIX
MOBEPXHOCTEH
37aHUM U
COOPYXKEHHI
OMaCHBIX
MIPOU3BOJICTBEHHBIX
00BEKTOB

TCXHOJIOTHYCCKOC
IMPOU3BOJACTBO

- CKBO3HBIC BH/IbI
npohecCHOHATBLHOM

JACATCIIbHOCTH
IMPOMBIIIJICHHOCTH

B

(B cepe 3amuThl OT

KOpPO3UH
METaJUTHYECKUX
HEMETAUTHIECKUX
MaTepHasoB).

)51

MPOBEJICHUE
TEXHOJIOTHYECKOT'O
rnpouecca B
COOTBETCTBHUH C
pEeriIaMeHTOoM,
HCIIOJI30BaTh
TEXHUYCCKHE
cpeAcTBa ISt
KOHTPOJIA IMApAMETPOB
TEXHOJIOTHYECKOT'O
poluecca, CBOMCTB
CBIPbSl U TOTOBOM
NpOoAYKIHH,
OCYLIECTBIISATh
H3MCHCHHE
MapamMeTpoB
TEXHOJIOTHYCCKOTO
npoiecca npu
HN3MCHCHHUU CBOMCTB
CBhIPbS

MPOBEACHUS
TEXHOJOTHYECKOro mporecca
[IK-1.2 Ymeet ucnosnb3oBaTh
TEXHUUYECKUE CPEICTBA JIJIS
HU3MEPEHUS] OCHOBHBIX
rapameTposB
TEXHOJIOTMYECKOro IIpolecca,
CBOMCTB CBhIpbS U MPOIYKIIHH.
[1IK-1.3 Bnaneer HaBbIkaMu
OCYILIECTBIICHHS
TEXHOJOTMYECKOro Impolecca B
COOTBETCTBHUH C PETrJIaMEHTOM
[1K-1.4 3naet ocHOBHBIE
MIPUHIIMITBI OPTaHU3alUN
XUMHUYECKOTO MTPOU3BOJICTBA,
€ro uepapXxudecKkoi
CTPYKTYpPHI; PYHKIIMOHATBHBII
COCTaB U KOMIIOHEHTBI
XUMHUYECKOTO MTPOU3BOJICTBA;
OCHOBBI TEOPUH XUMHUUYECKHUX
MIPOLIECCOB, METO/I0JIOTHIO
Hccaea0BaHus
B3aUMO/ICVCTBHUS IPOLIECCOB
XUMHUYECKUX TMpeBpalleHnuil Ha
BCEX MacIITaOHbIX YPOBHSX,
TUTIOBBIE XUMHYECKUE
MPOLIECCHI U UX aNNapaTypHOe
odopMIIeHHE; KOHIICTIITUI
CUHTE3a XUMHUKO-
TEXHOJIOTHYECKUX CUCTEM;
OCHOBHbBIE XUMUYECKHE
MIPOU3BOJICTBA

I1K-1.5. Ymeer BbIOpaTh THII

MPEIbSIBISEMBIX K BBITYCKHUKAM
HAIpPaBJIEHUS IOJITOTOBKU Ha PhIHKE
Tpyaa, 00001IeHe 3apyOeKHOTO OTIBITA,
MIPOBEJICHUS KOHCYNIbTALUN C BEAYILIUMHU
paboTtonarensimMu, 00beAMHCHUSIMA
paboTonaTenei oTpaciiv, B KOTOPOH
BOCTpeOOBaHbI BHIITYCKHUKH B PaAMKax
HAIpPaBJIEHUS TIOJITOTOBKHU.

[TpodeccuonanbHbli cTaHIAPT
«CrenuanucT 1o CUCTEMaM 3alUTHBIX
MOKPBITUI MOBEPXHOCTH 3/1aHUN U
COOpYKEHHMH OITACHBIX
MIPOU3BOJICTBEHHBIX OOHEKTOBY,
YTBEPKJICHHBIN ITPUKa30M MHUHUCTEPCTBA
TpyZAa ¥ COLMAIbHOU 3a1uThl Poccuiickon
@enepaunn ot 19.10.2021 Ne 733H.,
O06o0uenHas TpynoBas GyHKIUS

C. PykoBoacTBO pabOTOiA O MOATOTOBKE
MIOBEPXHOCTU Y HAHECEHUIO CUCTEM
3aIUTHBIX MTOKPBITUH.

C /01.5. PykoBoacTBo Opuranoi
CHEIHAJIMCTOB MO MOJrOTOBKE
IIOBEPXHOCTU Y HAHECEHUIO CUCTEM
3aIUTHBIX TOKPBITUH.

(ypoBeHb KBaM(UKAITUH — D)
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peakTopa U paccyuTaTh
TEXHOJOTUYECKUE MapaMeTPhI
JUTS 33JJAaHHOTO TIPolLIecca;
ONPEACIIUTh TapaMeTPhI
ONTUMAJIBHOM OpraHu3aluu
Mpo1ecca B XMMUYECKOM
peakTope; pacCUMUTHIBATh
OCHOBHBIE XapaKTEPUCTUKHU
XUMHUYECKOTO Ipoliecca,
BBIOMPATh PAIIMOHATIBLHYIO
CXeMy MPOU3BOJICTBA
3a/IaHHOTO MPOAYKTA;
OIICHUBATh TEXHOJIOTHYECKYIO
3(PEKTUBHOCTH XUMHUKO-
TEXHOJIOTMYECKOT0 MpoIecca
I1K-1.6 Bnageetr meTomamu
pacyeTa v aHaJii3a MPOIECCOB
B XUMUYECKUX PEAKTOpaX;
METOJIMKOH BBIOOpA peakTopa
U pacuera Ipoiiecca B HEM;
OCHOBAaMM aHAJIM3a U CUHTE3a
XHMHUKO-TEXHOJOTHYSCKUX
CHUCTEM; METOJUKOU pacuera
MaTepuaibHO-TEIIOBBIX
OaJlaHCOB; METOJITaMU pacueTa
OCHOBHEIX
TEXHOAKOHOMHUYECKHX
mokasarelieii XMMHISCKOTr 0o
MIPOU3BOJICTBA

IIK-1.7 3HaeT OCHOBHEIC
MOHSATUSA TEOPUH YIIPABICHUS
TEXHOJIOTHYECKUMHU
MpoleccamMu; CTaTUYECKUE U
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JTUHAMHYCCKHUE
XapPaKTEPUCTUKHA OOBEKTOB U
3BEHBEB YIIPaBJICHUS;
OCHOBHEBIE BUJIBI CHCTEM
aBTOMATHYCCKOTO
peryJaupoBaHus U 3aKOHBI
YIPABJICHUS; TUTIOBBIC
CHCTEMBI aBTOMAaTHYECKOI'0
YIPABJICHUS B XUMUYECKOM
MIPOMBIIIIICHHOCTH; METOJIbI U
CpelCcTBa TUarHOCTHKHU U
KOHTPOJISI OCHOBHBIX
TEXHOJIOTHYECKHUX IMapaMeTpoB
[Ix-1.8. YMeeT onpenenarsb
OCHOBHEIE CTaTHYECKHE U
JIAHAMHYECKHE
XapaKTEPUCTUKUA OOBEKTOB;
BBIOMpATH PallMOHATEHYIO
CHUCTEMY PEeryJIMPOBaAHUS
TEXHOJIOTMYECKOTO MPOLECCa;
BBIOMPATh KOHKPETHBIE TUITHI
puOOPOB AJIs JUATHOCTUKH
XHMUKO-TEXHOJOTHYSCKOI0
npoiiecca

IIK-1.9. Braneet meTogamu
yIpaBJiIeHUs XUMUKO-
TEXHOJIOTHYECKHUMU
CHCTEMaMHU B METOJIaMU
peryaupoBaHusi XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB

3ammra OT KOppo3uH | - XUMHYECKOE, [IK-5 Cnocoben [IK-5.1 3Haer npoueccsl, AHanu3 TpeGoBaHMI K
METAIIINYECKUX U XUMHKO- COBEpILICHCTBOBATh orepauuu 1 000py0BaHue, po¢eCCHOHATLHBIM KOMITETEHIIUSM,
OETOHHBIX TEXHOJIOTHYECKOEC CYIICCTBYIOIIUEC 06ecnqu/IBa}omHe c6epe>KeHne MMPEABABIACMBIX K BBIITYCKHHUKAM

26



MIOBEPXHOCTEN IIPOU3BOJICTBO TEXHOJIOTMYECKHE MaTepUaIbHBIX U HaIlpaBJIEHUs MOATOTOBKU HA PHIHKE
3/1aHui U MIPOLIECCHI C TO3UIMI | SHEPreTHUECKUX PECYPCOB TpyZaa, 060011eHre 3apy0eKHOr O OIbITa,
COOPYXKEHHI - CKBO3HBIC BUIbI coepexeHHs [IK-5.2 Ymeer onpenensth MPOBEJICHUS KOHCYJIbTALUMI C BEAYILIUMU
OTIaCHBIX npoecCuOoHaNBHON | MaTepHabHBIX U TEXHOJOTHYECKHUE MPOLECCHI, paboTtonatensimMu, 00beAMHEHUSIMHU
IIPOU3BOJICTBEHHBIX | I€ATEIbHOCTHU B SHEPreTUUECKUX 000py/IoBaHUE, TEXHUYCCKHE paboTtopareneii oTpaciu, B KOTOPOH
00BEKTOB MPOMBIIIJICHHOCTH | PECYpCOB CIOCOOBI, METO/IBI B KAYECTBE | BOCTPEOOBAHBI BBIITYCKHUKU B paMKax
(B cdepe 3amUTHI OT HaWIy4qIlel JOCTYIHON HaIpaBJIEHUS IIOJTOTOBKH.
KOppO3Uu TEXHOJIOTHH
METAJUINYECKUX U [1K-5.3 Bnaneer HaBbIKaMU [TpodeccrnonanbHbIi cTaHAAPT
HEMETAJUTHYECKHUX pa3paboOTKK SHEPTo- U «CrenuanucT 1Mo CUCTeMaM 3alUTHBIX
MaTepHasoB). pecypcocOeperaromx MOKPBITUI OBEPXHOCTH 3[IaHUI U
MPOIIECCOB 00PaOOTKH COOPYKEHHI OMACHBIX
MaTepuasoB IIPOU3BOJICTBEHHBIX OOBEKTOBY,
YTBEPKACHHBIN prKazoM MUHUCTEPCTBA
TpyZla U COLMAIbHON 3aIuThl Poccuiickon
®enepanuu ot 19.10.2021 Ne 733H.,
O6o0mennas TpyaoBast GyHKIHS
C. PykoBoacTBo paboToii 10 MOArOTOBKE
MIOBEPXHOCTU U HAHECEHUIO CUCTEM
3aIIUTHBIX OKPBITUH.
C /01.5. PykoBoncTBO Opuranoi
CHEUAINCTOB 10 NOJArOTOBKE
MOBEPXHOCTU U HAHECEHUIO CUCTEM
3aIIUTHBIX MOKPBITUH.
(ypoBeHb KBATH(UKAITUH — D)
3amuTa oT - XMMHYECKOE, [1K-6. CnocobGen [1K-6.1 3naer TeopeTnueckue | AHaiu3 TpeOOBaHUI K
KOppOo3uu XUMHKO- paspabarbiBaTh U OCHOBBI KOPPO3UHU npodeccuoHaTbHBIM KOMITETEHIUSM,
METAIIINYECKUX U TEXHOJIOTHYECKOE BHEJPSTH METAJUTMYECKUX U MPEABSIBISEMBIX K BBIITYCKHUKAM
OETOHHBIX MIPOU3BOJICTBO MHHOBAIIOHHBIE HEMETAJJTMYECKUX MaTepuasioB | HAIpaBJIEHUS MOJTOTOBKU Ha PhIHKE
MIOBEPXHOCTEN 9HEPro- u ITK-6.2 YMmeeT BBISBISATH TpyAa, 00001IeHe 3apyOeKHOTO OTIBITA,
3/1aHu U - CKBO3HBIE BUJIbI pecypcocOeperarmue | mMpUYruHbl pa3pyIIeHUs | MIPOBEJICHUS KOHCYIbTALUN C BEAYILIUMHU
COOpPYKEHHUU npoeCCHOHATBHON | TEXHOJIOTMYECKHE Jierpaialiiy CBOMCTB paboTtonarensiMu, 00beAMHEHUSIMH
OTIACHBIX NESATETLHOCTH B nporeccbl 00pabOTKH | MaTepHaaoB U MOKPBITHI paboToaaTenei oTpaciii, B KOTOPOM
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IIPOU3BOJICTBEHHBIX | IPOMBIIUIEHHOCTH | MaTEpUajoB U I1K-6.3. Braneer metogamu BOCTpeOOBaHbI BHITYCKHUKH B PaMKax
00BEKTOB (B cdepe 3amUTHI OT | MOBEPXHOCTEN UCCIIEIOBAaHMsI KOPPO3UOHHBIX | HAIpPaBJICHUS OJATOTOBKU.
KOppO3uu XapaKTepUCTUK MaTEpUaJOB U
METAJUINYECKUX U HOKPBITUI [TpodeccrnonanbHblil cTaHAapT
HEMETAJUTMYECKUX [1K-6.4. 3HaeT crioco6sl «CrnenuanucT 1o CUCTEMaM 3alUTHBIX
MaTepHaoB). 3aILUTBL OT KOPPO3HH HOKPBITUH MOBEPXHOCTH 3/IaHUH U
METALIMYECKHIX 1 COOPYKEHHI OITaCHBIX
HEMETAIUINYECKHX MaTepuaios | POM3BOJICTBEHHDIX 00BEKTOBY,
T1K-6.5. YMeeT BoIGuparth YTBEPKJICHHBIN ITPUKa30M MUHUCTEPCTBA
ONITHMAITbHBIC METOIBI TpyJAa U COLMaIbLHOM 3aluThl Poccuiickoit
TPOTHBOKOPPO3HOHHOI ®enepanuu ot 19.10.2021 No 733H.,
3ATIHTHI O06o0uenHas TpyaoBas GyHKIUS
T1K-6.6. Birageer meroqamu C. PykoBoaCcTBO paboTOIA O MOATOTOBKE
OIEHKH KOPPO3HOHHOTO NOBEPXHOCTH 1 HAHECEHHIO CHCTEM
HOBEJCHUS MATEPUAJIOB U SaIUTHBIX MOKPBITHH. 5
TOKPBITHI B KOHKPETHBIX C /01.5. PykoBoncTBO Opuraoii
YCIOBHAX SKCTUTyaTAIHH CHEIMAJIMCTOB M0 NOJIrOTOBKE
MOBEPXHOCTU M HAHECEHUIO CHCTEM
3aLUTHBIX TOKPBITUH.
(ypoBenb kBanidukanuu — 5)
3ammra 0T Kopposun | XHUMHIECKOE, HK-7 Criocoben I1K-7.1 3HaeT OCHOBHBIE Ananu3 TpeboBaHUil K
MCTa/UIMICCKHX H XHMHKO- paspalaTbIBaTh 1 (U3NKO-XUMHUYECKUE U npo¢ecCHOHATBLHBIM KOMITETEHIIUSM,
OCTOHHBIX TEXHOJIOIMYECKOC pCaIn30BbIBATL MEXaHNYECKHE CBOKCTBA MIPEABSBISAEMBIX K BBIITYCKHUKAM
TIOBEPXHOCTEH IIPOU3BOJCTBO HPOTPaMMBbI OUCHKH M | MaTepralioB U MOKPBITUI HaIlpaBJICHUS MTOATOTOBKU HA PBIHKE
3J[aHUH 1 5 Buer _ | TecTHpOBaHIA IIK-7.2 YMeeT BHIGHpPATH Tpyza, 00001IeHHe 3apyOeKHOTO OIIBITA,
COOPYKEHHUU npodeCCHOHATBLHON | CBOMCTB MaTEPUANOB | 1oy nOrHUeCKH 3HAUNMBIC IIPOBEICHUS KOHCY/IBTALHIA C BEAyLUMH
OTIACHBIX JIESITEJIbBHOCTH B W TOKPBITHIE € UENBIO | opoiierpa Marepuano u paboToRATEISAMH, 0ObEINHCHISME
IIPOU3BOJICTBEHHBIX | IPOMBIIUIEHHOCTH | IPOrHO3a UX TTOKPBITHI 715 KOHKPETHBIX paboTonaTeNeil OTpaciy, B KOTOPOii
00BEKTOB (B chepe 3aIHUTHI OT | PACXOTOBAHMUS H YCIIOBHI SKCILTYaTaIuN BOCTPEOOBAHBI BBITYCKHUKH B paMKax
KOppo3uu AcCTpananuu B [1K-7.3 BiageeTr MeToqamMu HaIPAaBJIEHUS IIOATOTOBKH.
METAILTHICCKHX 1 YCTOBHAX OLIEHKH (PU3UKO-XUMUYECKUX U
HEMETAJUTMYECKHUX HKCIUTyaTaIH MEXAHIUCCKIX CBONCTE TIpoeccrHoHAIbHBIIT CTAaHIapT
MaTepHasoB) ««CrenuanuctT Mo CcHUCTEMaM 3alllUTHBIX

MaTepUaJIOB U MMOKPBITUI
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[1K-7.4 3naer meToabl
oTpezieNIeHUs] OCHOBHBIX
(DUBHKO-XUMUYECKHUX U
MEXaHUYECKUX CBOWCTB
MaTepUaJIOB U IIOKPBITUI

IIK-7.5 YmeeT ncnoab30BaTh
HOPMaTUBHO-TEXHUYECKYIO
JIOKYMEHTAITHIO JIJIs1 BBIOOpa
TEXHOJIOTHYECKH 3HAYNMBIX
CBOMCTB MaTepHajoB U
TTOKPBITHH 117151 KOHKPETHBIX
YCJIOBHI SKCIUTyaTaIlun

IIK-7.6 Bnageer MeTomaMu
IIPOrHO3UPOBAHUS
paCXOI[OBaHI/IH 158 I[CFpaI[aIII/II/I
MaTEPHUAJIOB U ITOKPHITHH B
YCJIOBI/IHX nx BKCHHyaTaHI/II/I.

MOKPBITUA  MOBEPXHOCTH  3JaHUN U
COOPYXEHHI OITACHBIX
MIPOU3BOACTBEHHBIX 00BEKTOBY,

YTBEpP)KJIEHHbII MpHKa3oM MuUHUCTEpPCTBA
TpyZla U COLMAIBHOM 3auThl Poccuiickon
®enepanuu ot 19.10.2021 Ne 733H,
O06o0muiennas TpyaoBast GyHKIHS

C. PykoBoacTBO pabOTOM 11O TOATOTOBKE
IIOBEPXHOCTU U HAHECEHUIO CUCTEM
3alIUTHBIX OKPBITHH.

C /01.5. PykoBoacTBo Opuranoi
CIELUATHUCTOB 110 MOJATOTOBKE
MIOBEPXHOCTU U HAHECEHUIO CUCTEM
3alIUTHBIX MOKPBITHH.

(YpoBeHb KBaTU(pHUKALUT — 5)

29



5 AHHOTAIIUU PABOYHNX ITPOI'PAMM JIUCHUILJIUH, IPAKTUK U THA
5.1 /ImcuunjanHbl 00513aTEIbHON YacTH

AHHOTanus padoyeil MPOrpaMMbl JUCHHIJIMHBI
«/HOCTpaHHBIN A3BIK»

1. Heab AMCHUMIUIMHBI — TPHOOpPETeHHE OOYYaroNIUMHUCA OOINeH, KOMMYHUKATHBHOH U
npoeCCHOHATIBPHON KOMIIETEHLMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX 3Talax sA3bIKOBOW IOATOTOBKU
MO3BOJISIET UCTIOIB30BATh MHOCTPAHHBIH A3BIK MPAKTUYECKH KaK B MPO(eCCHOHATBHON (IIPOU3BOACTBEHHON
U Hay4HOM) IeATeIbHOCTH, TAaK U JUIs Lieeld caMooOpa3oBaHMsL.

2. B pesyabTrare u3y4eHust AMCUMUILIMHBI 00y4AOLIUHCA J0JIKEH:

Obnadamye cleayOMUMI 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.

3Hamy:

- OCHOBHBIE CIOCOOBI COYETAEMOCTH JICKCHUECKUX EIMHHUI] U OCHOBHBIE CIOBOOOpPA30BaTEIbHBIE
MO/JIeIH;

- PYCCKHME SKBHMBAJIEHThl OCHOBHBIX CJIOB U BBIPAKEHUM pEUYM B IPOLIECCE MEXKIMYHOCTHOIO M
MEXKYJIbTYPHOTO B3aUMOJICHCTBHSI;

- OCHOBHBIE TIPUEMBI B METOBI peepUpOBaHUS U AaHHOTHPOBAHUS JIUTEPATYPHI;

- IACCUBHYIO U aKTHBHYIO JIEKCUKY, B TOM UHCJIe OOILEHAYYHYIO U CIELUAIbHYIO TEPMUHOJIOTHIO,
HEOOXOIUMYIO JUTsl pa0OThI HAJl THIIOBEIMH TEKCTAMU;

- IpUeMBbI pabOThl C OPUTHHAILHON JINTEPATYPOl Ha HHOCTPAHHOM SI3bIKE.

Ymemu:

- paboTaTh C OPUTMHAIBHOM JIUTEPATypOl HA HUHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH IMEPENUCKY Ha HU3y4yaeMOM SI3bIKE C IE€JbI0 MEXKIMYHOCTHOTO U MEXKKYJIbTYPHOIO
B3aUMOJCHCTBUS;

- BECTH pEYEBYIO JIEATEIBHOCTh INPUMEHHUTEIbHO K cdepe ObITOBOW U NpodecCHOoHaTbHOM
KOMMYHHKAIUH.

Braoemy:

- UHOCTPAHHBIM 3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIBTYPHOIO OOIIEHMSI, HAaBbIKAMU U
YMEHUSIMH PpEYEBOl  JIeATENbHOCTH TNPUMEHHUTENbHO K cdepe OBbITOBOW U NpodeccHOoHATbHOM
KOMMYHHUKAIMH, OCHOBAMHU MyOIMYHOM peyn;

- OCHOBaMH pedeprpoBaHUs U aHHOTHPOBAHUS JIUTEPATypPhl HA U3y4aeMOM HHOCTPAHHOM SI3bIKE.

3. Kparkoe conep:kanue JUCHUNITUHBI

Pasznen 1. 'pammarnueckne U JIEKCHUECKUE TPYIHOCTH U3y4aeMOro A3bIKa.

1.1 CopsxeHre 1 U3MEHEHUE TJlaroja-cBs3ku B (hopMax HACTOALIEro BpeMeHH. BupgoBpemeHHbIE
¢opmbl  TharonoB. OOpazoBaHue (OpM HPOCTHIX, MPOJOJDKEHHBIX, MNEPPEKTHBIX U MNepHeKTHO-
IPOJOKEHHBIX BpEMEH Iiiaroja. BonpocuTenbHble MpeaiokeHus B pa3inyHbIX BpemeHax. OOpa3zoBaHue
OTPHLIATENIBHBIX (OPM IJIarosia B pa3IMyHbIX BpEMEHAX.

1.3 OOpa3oBaHue TMpPOCTHIX, NPOJOJKEHHBIX, MEPPEKTHBIX BPEMEH TIJArojibHbBIX (opM u
ynotpebnenne QopMm crpanatenbHoro 3ainora.l.4. BumoBpemenHsle (opmbl rinaroioB. OOpa3zoBaHue
IPOCTBIX, MPOJOJKEHHBIX, NEp(EKTHBIX U MNep(EeKTHO-IPOAOIKEHHBIX BpeMeH. BompocurenbHbie
OpEeUIOKEHUsT B pa3iM4YHbIX BpeMmeHax. OOpa3zoBaHHME OTpHULATENBHBIX (OPM IJIaroia B Pa3IUYHBIX
BpEMEHax.

1.4 TIlpuuactus. Ilpuuactuss Hacrosimero u mnpoumenniero BpeMmeHU. llepdextHbie (Hopmbl
npuyacTus. Mecto npuyacTuil B npeuiokeHnd. AOCOTIOTHBIA MPUYACTHBINA 000pOT.

1.5 Undunutu. @opmel nHpuauTHBa. [IpogomkeHHblt U nepdeKkTHbIH HHOUHUTUB. DYHKIUU
uH(GUHUTHBA B NpeuiokeHnd. OOpazoBaHue U ynorpedieHne HHPUHUTUBHBIX 000OPOTOB THUIA «CIIOKHOE
MOJJIEXKALIEEN U «CIOKHOE JOTIOJTHEHUEY.

1.6 Mopanbnbie rinarossl. CTpykTypa npemioxkerus. [IpunHiunsr cnoBooOpa3zoBanus. CoKpamieHus
(a66peBuarypser). O6o3HaueHue natel [IpaBuia YTeHHUs XUMUYECKUX 3JIEMEHTOB, 0003HAYeHUN U (HOopMyIT
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HEOPraHWYECKUX COCIMHECHHUM M YpaBHEHUN XUMUYECKUX peakuui. IIpaBuna 4yTeHHs eIUHULl U3MEPEHUS.
[IpaBuiia 4TeHNs HAMMEHOBAHUM OCHOBHBIX OPTaHUYECKUX COCIUHEHUM.

Pa3nen 2. PazBuTre HaBBIKOB UTEHUS! TEMATUYECKUX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crienagbHOCTh

2.1.2. JI.1. Menaencen

2.1.3. PXTY um. JI.1. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/Ibl, HAYYHBIE CTATbH

2.1.5. CoBpeMeHHbBIC HHKEHEPHBIC TEXHOJIOTHH

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumunueckass mnabopatopus. TexHuka Oe3omacHOCTH B Jaboparopuu. W3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexnonorusa @apManeBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenast xumusi. [IpoOreMbl 3KOJIOTHH.

2.2 Ilonsatue o Bupax 4ureHus. [IpocMoTpoBOoe uTeHHE Ha NpUMEpax TEKCTOB O xumuu, .M.
Menaeneese, PXTY um, [[.1. Menneneera.

AKTHUBH3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 U3yuaroliee 4TeHUE HAyYHBIX U HAYYHO-IOIMYJSPHBIX TEKCTOB 110 BHIOPAHHOM CHelManbHOCTU
Ha npumepe TekcTtoB: «Hayka M HayuHble METOAB», «XHUMHUYECKOe Hpeanpusrue», «CoBpeMEHHbIE
UH)KEHEPHBbIE TEXHOJOTHM», «Xumuueckas Jjabopatopus. TexHuka O0€30MaCHOCTH B JIAOOPATOPHH.
W3mepennss B xumuyeckor nadoparopum», «Xumus Oymymero. CoBpeMeHHBbIE TEHACHIUU Pa3BUTHS
Haykn», «buorexnonorus. @apmaneBTH4ecKre IPOU3BOICTBAY, «3ei1eHas XuMus. [IpoGieMbl S5KOTIOTUIY.

Jlexcuueckre OCOOEHHOCTH TEKCTOB HAyYHO-TEXHMUYECKOH HamnpaBlIe€HHOCTU. TepMHUHOJIOTUS
HAy4YHO-TEXHUUYECKOH JINTEPATyphl HA U3Y4aEMOM SI3bIKE.

Pasnen 3. Ilpaktuka ycTHON peun

3.1 IIpakTrka yCTHOHM peuu Mo TemMam:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oymymieit npodeccun,

3.1.2. «Moii yHuBepcuTeT»,

3.1.3. «YHUBEpPCUTETCKUN KaMITYC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHonoruueckas peub 1o TeMe «o cebe u o Oyaymei npodpeccuny. Jlekcuueckre 0COOEHHOCTH
MOHOJIOTHYECKOHN peYH.

3.3 PeueBoif ITHKET MOBCETHEBHOIO OOIIEHHUS (3HAKOMCTBO, IMpPEJCTABICHHME, YCTAaHOBJICHHE U
noJIepKaHNue KOHTaKTa, 3ampoc M cooliieHue uHpopmanuu, moOyKJIeHUEe K JEHCTBHUIO, BBIpaXKEHUE
pOCHOBI, COTJIACHS).

Oco0eHHOCTH AUATOTUYECKON peun 1o MPOUIEHHBIM TEMaM.

Paznen 4. Oco6eHHOCTH sI3bIKa CHEMATbHOCTH

I'pammaTHUeckue TPYJHOCTH S3bIKA CHEIUATIbBHOCTHU

4.1. I'paMMaTrnyecKue U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Pa3nuunHble BapuaHThI IepeBOia MPUYACTHI HAa PycCKUil si3bIK. [IpuyacTHbIe 000POTHI U TPUEMBI UX
NepeBojia Ha PYCCKUM SA3BIK.

4.2. CocnararenpHoe HakJIOHEHHE. DOpPMBI COCIAraTeIbHOrO HAKJIOHEHUS B HM3y4aeMOM S3BIKE.
MopanbpHble IIaroisl U HUX HUCIHOJIb30BAHUE B IPENJIOKEHUSAX B COCIAraTeJbHOM HAKJIOHEHHH. Tumsl
YCIIOBHBIX Ipe/IoxKeHUH. BapuaHTsl nepeBojia npeyioxKeHUii B cocliaraTeIbHOM HAKJIOHEHUH M YCIIOBHBIX
npeioxxkenuit. [Topsaok cnoB B mpeioskeHuH. IM(paTHUECKUE KOHCTPYKIIHH.

4.3. N3ydyeHue npaBui NepeBoa paziuyHbIX (OpM MHPUHUTHBA U MHPUHUTUBHBIX OOOPOTOB Ha
PYCCKHH S3BIK.

4.4 N3zyyaroliee 4YT€HUE TEKCTOB MO TEMATHUKE:

1) «JIaGopatopusi»

2) «M3mepeHust B XUMUYECKOH J1ab0opaToOpum.

CTunucTryecKkue OCOOEHHOCTH CHEIMAIbHON HayYHO-TEXHHYECKOW suTepaTypbl. OpraHusanus
paboTel co creuuanbHbIMU cioBapsiMu. [loHsiTHE O pedepupoBaHMM M AHHOTHPOBAHUM TEKCTOB IO
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cneuuanbHOCTU. [loMck HOBOW MHQpOpManuu mpu paboTe C TEKCTaMH W3 MEPUOIUYECKUX H3JaHUA U
MoHoOTpad Ui, HHCTPYKIUH, IPOCIIEKTOB U CIIPABOYHON JTUTEPATYPHI 10 pacCMATPUBACMOM TEMATHKE.
4. O0beM y4eOHOH JUCHUINIMHBI

Cemectp Cemectp
Bcero
Buy yueGHOi paBoTsI 1 cemectp 2 cemecTp 3 cemectp 4 cemectp
3E Axan,. 3 Axan. 3E Axan. 3E Axan. 3E Axkan.
q. q. q. q. q.
O TR EERS 00| 3240 |20| 720 20| 720 |20| 720 |30/ 1080
JUCIHHUILINHBI
Kouraxruan padora - 36| 1290 [ 09| 320 (09| 320 |09| 320 |09 320
ay/INTOPHbIE 3AHATHS:
[Tpaktuueckue 3ansatus (I113) 36| 1280 |09 320 |09| 320 |09 320 (09| 32,0
CamocrosiTesibHas paboTa 4.4 160 1,1 40 11 40 1,1 40 1,1 | 40,0
KonrakTHas caMocToATeNbHas 0.6 0.2 0.2 0.2
pabora
4,4 11 1,1 1,1 11
CamocTosTenbHOE H3YYCHUE 159.4 39,8 398 39 8 40,0
pa3aeaoB JUCIUTLTHHBI
Bunabl koHTpOJIS:
Bun xontpous u3 YII + + +
IK3aMeH 10| 36,0 - - - - - - 10| 36,0
KonTaktHas pabora — 04 ) i i 04
MPOMEKYTOUHAs aTTeCTAlIU 1,0 ' - - - 1,0 '
[ToaroToBKa K 3K3aMeHy. 35,6 - - - 35,6
Bua uToroBoro KOHTpoOJIA: 3auer 3ader 3ager 9K3aMeH
Cemectp Cemectp
Bcero : ) 3 4
Brjt yaeGHOH paboTs! cemecTp ceMecTp cemecTp cemMecTp
3E Actp. 3E Actp. 3E Actp. 3F Actp. 3E Actp.
q, q, q. q, q,
Congw ypEOtes: o | 243 | 2 | 540 | 2 | 54 | 2 | 54 | 3 | 81
TIACIIATUTHHEI
Kourakruan padora - 358 | 9675 |0,89| 24 |089| 24 |089| 24 |089| 24
ayJIMTOPHbIE 3aAHATHSA:
(rllqu‘)m‘*ec““e SARATHA 36 | 9 [089| 24 |089| 24 |089| 24 |089| 24
CamocrosiTesibHas padora | 4,4 120 1,11 30 1,11 30 1,11 30 1,11 | 30,0
KonraxrHas 0,45 0,15 0,15 0,15
caMmocCTosITeNIbHas paboTa
CaMOCTOSITEIILHOE 4,4 111 1,11 111 1,11
U3YYCHHE Pa3/IeiioB 119,55 29,85 29,85 29,85 30,0
TIACIIATUTUHBI
Buasbl koHTpOJIA:
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Bua xontposs u3 YII + + +
JK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
Konraktnas  pabora —
MIPOMEKYTOUHAS 0,30 - - - 0,30
arrecranus 1,00 B ) ) 1,00
[ToaroToBKa K K3aMeHY. 26,70 - - - 26,70
Bujg urorosor
Al HTOTOBOTo 3auer 3ader 3auer IK3aMeH
KOHTPOJIA:
AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«HUcTopus (ucropusi Poccun, Bceodmasi ucropus)»
1 Heapr aucuumiauHbl — ¢GOPMUPOBAHHE Yy CTYACGHTOB IIEIOCTHOTO MPEICTaBICHUS 00

HUCTOPUYECKOM IIponuioM Poccuu, ee MecTe BO BCeMHPHO-HCTOPUIECKOM IPOIIecCe.

2 B pe3yabTare U3y4eHus AUCHUUIIMHBI 00yYAIOUIUICH T0JIKEH:

Obnadams CIIENYIOMAMA KOMIETCHIIMSIMA U UHAUKATOPAMH HX JIOCTHKCHUS

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

Buame:

— OCHOBHBIC HaITpaBJICHUs, TPOOJIEMbI U METO bl UCTOPUYECKON HAYKH;

— OCHOBHBIC 3Tallbl M KIIOYEBBIC COOBITHS WCTOpUU Poccwm W MHUpa; OCOOSHHOCTH Pa3BHUTHUS
POCCHICKOTO TOCYAapCTBa, BBIIAIOIIUXCS JEATEIeH OTEUeCTBEHHON U BCEOOIIeH HCTOPHUH.

Ymemo:

— COOTHOCHUTH OOIIME HMCTOPHYECKHE IMPOIECCHl U OTIEIbHBIC (DaKThI; BBISIBIATH CYIICCTBEHHBIC
YepThl HCTOPUICCKUX MPOLIECCOB, SBIICHUHN M COOBITUH; aHATM3UPOBATH COITMATbHO-3HAYMMBIE TIPOOIIEMBL;

— ¢GopMyIMpOBaTh M apPryMEHTHPOBAHO OTCTAaWBAaTh COOCTBEHHYIO TIO3UIIMIO I10 PAa3IMYHBIM
npo0yieMaM UCTOPHH.

Bnaoemn:

— TIPEJICTABIICHUSIMU 00 UCTOPHUH KaK HayKe, € MECTe B CHCTEME T'YMaHUTAPHOTO 3HAHHS,

— MpeJCTaBIEHUSMU 00 OCHOBHBIX ATalax B UICTOPUH YEIIOBEUECTBA U UX XPOHOJIOTHUH;

— KaTerOpHaTLHO-TTOHATHIHBIM allllapaTOM W3y9aeMOH JTUCIIATIINHBL,

— HaBBIKAMH aHAJIHM3a UCTOPUUECKUX UCTOYHHUKOB.

3 Kpartkoe conep:kanue JMCIHIITHHBI

Pasnen 1. Ucropusi B cucreMe COLHMAILHO-TYMAHUTAPHBIX HayK. OCHOBBI MeETO10JI0THHM
HcTopuyeckoi HayKu. OCo0eHHOCTH CTAHOBJICHHSI TOCYJapcTBeHHOCTH B Poccum mo cpaBHeHuio ¢
€BPOIEeiCKUMHU PaHHECPeIHEBEKOBBIMHU IOCY1apCTBAMM.

1. 1. Mecto ucropum B cucTreMe Hayk. /[peBHelillee mpomuioe 4ejaoBeyecTBa U IepBble
uuBuim3anuu. [Ipenmer ncropudeckoir Hayku. Posb Teopun B no3HaHuu npoiioro. CyniHocTs, GopMmsl,
(GYHKIMU MCTOPUYECKOro 3HaHMA. [IOHATHE MCTOPUYECKOrO MCTOYHHUKA, KIACCU(PHUKAIMS UCTOPUUYECKHX
uctouyHukoB. Mctopuss Poccunm — HeoTbemiemas 4acTh BCEMHPHOM HCTOpHM; oOliee U OcoOeHHOE B
HUCTOPUYECKOM Pa3BUTHUHU.

AnTponorene3. Heonutuueckass pepomtonusi. CoruanbHblii cTpoil. Pasnoxkenue mnepBOOBITHOM
obmunuel. uBunuzanuu JlpesHero Boctoka. T'ocymapctBa antuuyHocTH. Haponel u npeBHeliine
rocynapctBa Ha Tepputopun Poccun. OtHorenes cnassH. Bemukoe Ilepecenenue naponos B |11-1V BB.

TpaauumonHsie GOpMBI COLMANBHOM OpPraHU3allMKi €BPONEHCKUX HApOJIOB B JOTOCYIApCTBEHHBIN
nepuoi. BO3HMKHOBEHNE paHHECPETHEBEKOBOM TOCYIapCTBEHHOCTH B EBpore.

OTHOKYJIBTYpHBIE ¥ COLUAIbHO-TIOJUTHYECKHE  IPOLECCHl  CTAHOBIEHUS  POCCUMCKOMN
rocynapcrBeHHOCTH. Hadano poccuiickoii rocyaapctBeHHOCTH. [IpeBHss Pyce. [Ipunsatre xpucTrnancTsa.
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1.2. Cpennme Beka. MecTo cpeIHEBEKOBbSI BO BCEMUPHO-UCTOPHUECKOM Tpoliecce. Pycckue 3emmnu
B XII-XIII BB. MoHrono-rarapckoe HamiecTBue Ha Pychb. DKCnaHcHsi B 3alajiHble M CEBEpO-3amajHble
pycckue 3emin. Bennkoe KHSKECTBO JINTOBCKOE U Pycckoe rocyaapcTso.

CknaiplBaHHEe OCHOB HaIIMOHAJIBHBIX rocyaapcTB B 3anagHoi EBpone. OOpa3zoBanue Poccuiickoro
rocy/apcTBa, €ro HCTOPUUYECKOE 3HAUCHHUE.

1.3. HoBoe Bpemsi. Y wuctokoB Hooro Bpemenn. OCOOEHHOCTH COCIIOBHO-TIPEACTABUTEIHHOM
MoHapxuu B EBpone u Poccun. Hauano XVII Beka — snoxa BceoO1ero eBponeickoro kpusuca. Poccus B
XVI B. - XVII BB. CHHXpOHHOCTb KPU3UCHBIX CUTYallMil B pa3HbIX cTpaHax. «CMyTHOE Bpems» B Poccum.

I'enesuc kanutanusma. Ero ¢dopMmel u cocyiiectBoBanue ¢ aneMenTaMu ¢eoaanuzma. OcoOeHHOCTH
pa3nuuHbIX pernoHoB EBpombl. ®opMupoBaHue MHpPOBOro peiHKA. llogbeM MaHydaxTypHOTO
pou3BoACTBAa. POPMUPOBAHUE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxaBus B Poccun. «Btopoe m3znanue» kpernoctHudyectBa — CoOOpHOE yIOXKEeHHE
1649 r. u ropuardeckoe ohopMIICHHE KPenmocTHOTo npaBa. CeKyspu3amnus pycCKOUW KyIbTYpHI.

Pa3nen 2. Ot HoBoro k HoBeiimmemy Bpemenn. Poccuiickasi umnepusi B XVIII — nayane XX
B.

2.1. XVIII Bek — BeK MOJepPHHU3aLMU U NpocBelleHusi. acitHpie U CONMATbHO-TIOJIUTUYECKHE
uctoku IIpocBemienus. OCHOBHBIE 4YEpThl IPOCBETUTEIBCKOW UACOIOTMM: YEJIOBEK U TOCYJIapCTBO,
«eCTECTBEHHOE IIPaBOY, 3TUKA. M 1es mporpecca Kak rocroICTBYIOLIEEe TeUEHUE B 0OLIECTBEHHON MBICIIH.

Pedopmer Ilerpa I kak mepBasi MombITKa MOJIEPHU3ALUH CTpaHbl, €€ ocobeHHocTH. DopMupoBaHUe
Poccuiickoii mMnepun. OCHOBHBIE HaIpPaBICHUS «EBPOINEHU3ALMM» CTPAHBbl. ODBOJIOLUSA COLUAIBHON
CTpYKTypbl oOuiectBa. JlanbHelimee pacmupenue rpaHull Poccuiickoit umnepuu. Poccuss B amoxy
npocserieHHoro abcomotuaMa. Poccus m EBponma B XVIII Beke. M3MeHeHuss B MEXIyHApOJIHOM
nosioxkeHnuu Pocculickoit nmiiepumn.

2.2. XIX crouerune. IIpombinuieHHbIH nepeBopor B EBpomne m Poccuu: obmiee m ocoOGeHHOE.
Baxneiimue ycnoBus nepexoma Poccum kK HMHIyCTpHaTbHOMY OOIIECTBY — pELIEHUE KPECThIHCKOIO
BOIIPOCA U OTPAaHUYECHHE caMoOJepKaBhs. JJIMTEIBHOCTD, HEMOCIEN0BATEIBHOCTD, HUKIMYHOCTD IIpoLecca
OypkyaszHoro pedopmupoBanusi. Epomneiickas peomtoruss 1848—1849 rr. Urorm, 3HadeHwme,
MCTOPUYECKHE MTOCIIECICTBUS.

Ponw cyOwexkTuBHOTO (hakTopa B mpeogosiennn orcraBanus. Pedopmer XIX Beka, ux 3Ha4YCHHE.
OobmectBeHHble ABMKeHHs B XIX Beke.

2.3. Poccusi m Mup Ha pylOeike BeKOB: Kpu3uchl pa3Butus. OOIHE HUTOTH POCCHUHCKOU
MOJEpHH3aLuuU K Hayany XX Beka.

CootHomeHne nonutudeckux cuia B Poccum B Hawame XX Beka. Hapacranme xpusuca
camozepkaBus. [lepBas poccuiickas pesomonnsa. O6pazoBaHUe MOJUTHUECKUX MapTuid. ['ocypapcTBeHHas
ayma Havanma XX BeKa Kak IMEpBbIM ONBIT POCCHICKOTo mapiaMmeHTapu3Ma. CTOJNBIMMHCKas arpapHas
pedopma. IlepBast MmupoBasi BoitHa u yyactre B Heil Poccun. @eBpanbcekas peomonus 1917r. u kopeHHbIE
VU3MEHEHUS B ITOJIMTUYECKON KU3HU CTPAHBI.

Paznen 3. BecemupHo-ucropuyeckuii mpoumecc u XX Bek. OT COBeTCKOro rocyaapcrsa K
coBpeMeHHOil Poccru. OCHOBHBIE TEHIEHIIMH MHUPOBOI0 PAa3BUTHS HA COBPEMEHHOM JTaIle.

3. 1. Hauano HoBejimero BpeMmeHu. @opMHpOBaHUE U CYIIHOCTh COBETCKOTO CTpos. MapKcu3M Kak
UJE0JI0rMYecKasi OCHOBA PEBOJIIOLIMOHHBIX IpeoOpazoBaHuil U poccuiickue peanuu. [loaroroska u nodena
OxTs0ppcKOr0o BOOpyX)eHHOro BoccTanuss B Ilerporpane. Il Bceepoccuiickuit cbesn CoBeToB u e€ro
penieHrs. DKOHOMHUYECKas U COLlMaIbHas MOJUTHKA OOJIbIIEBUKOB.

Hroru nepsoii MUpOBO# BOMHBI. Bepcanbckas cucTeMa MEXIYHAPOIHBIX OTHOIICHU.

I'paxxnanckast BoiiHa W WHOCTpaHHas wuHTepBeHNms. Cynwb6a um 3HaueHnwe HOIla. Vtepxaenue
oJHOMAapTUHHON monuTudeckoil cucrembl. OOpasoBanue CCCP. Ilonmutuyeckas G6opbba B mapTuu U
rocynapctBe. CCCP B ronpl nepBbeix nsTiieTok (koner 20-x rr. — 30-e IT.).

MupoBoii s5koHOMHUeCKUN Kpu3uc 1929-1933 rr. m BapuaHThl BBIXOJA U3 HEro. ToraauTtapusMm B
EBpone. ®opmupoBanue pexuma JUYHOM BiacTh CTaJlMHA W KOMaHJHO-aJMUHUCTPATUBHOM CHCTEMBI
ynpasinenus: rocynapctBoM. Koncrutyuus CCCP 1936 r. Buemnss nonmutuka CCCP B 20-30-e 1T
HearenbHocts KomuHTEpHA.
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3.2. Bropas mupoBas BoiiHa. Betukas OTtedyecTBeHHasi BoiiHA: «be3 cpoka naBHocTH». MockBa
n MockoBckass oOmacte B roabl Bemmkoil OtedectBeHHOW BOWHBI OCHOBHBIE JTanbl Belmkon
OteuecTBeHHO BOMHBI. KOpeHHOH NIEpeoM B XOJ€ BOWHBI.

CoBerckuii ThUT B ToJbI BOMHBI. boppba B Thuly Bpara. [laptu3anckoe nBrkenue. YenoBedeckue u
MaTepHalibHbIC MOTEPHU B XOJ] BOMHBI.

Pematommii  Bkmax CoBerckoro Coroza B pasrpoM damusma. HroopHOeprckuii mporecc Han
HAIIUCTCKUMH BOCHHBIMHU MPECTYIMHUKAaMU. XabapoBCKuUil mporiecc.

3. 3. CCCP u mup c¢ nocjieBoeHHOro nepuoaa a0 1991 r. M3meHenne COOTHOIICHUSI CHJI B MHPE
nocjae BTOpodM MupoBOM BoWHbL. Hauvano «xonogHod BouHBIY. «JlokTpuna TpymdHa» u «llnan
Mapmamiay. DopMupoBaHHE OUNOISIPHOTO MHUpa. B3aUMOOTHOIIEHUS CO CTpPaHAMH «HAPOIHOU
nemokpatun». Cozmanne CoBeta 53KOHOMHYECKoW B3ammorioMomu. Kondmukr ¢ HOrocnasuei.
Opranmzanus CepepoaTinantuueckoro porosopa (HATO). Cozpmanue Opranuzainuu Bapinackoro
noroopa. Boiina B Kopee. Tpyanoctu nocineBoennoro passutusi CCCP. YikecToueHHne MOJUTHUYECKOTO
peXHMa M UACOJIOTHYECKOTO KOHTPOJs. [1omBbITKM OOHOBIIEHUS «TOCYJAPCTBEHHOTO COIHAM3Ma». XX
cwe3nt KIICC u ocyxxnenne Kynbta mudHoctu CtanuHa. «OTTenensy» B 1yXOBHOU chepe.

OkoHOMHUYecKkue pedopmbl cepenuHbl 60-X ro0B, MPUUYMHBI UX He3aBepIIeHHOCTH. «[ocymapcTBo
onarogeHctBus». IV u V Pecniybnuka Bo ®@pannun. O6pazoBanue u Pazsutne OPI'. «OxoHOMHUYECKOE
yyno» Snonun. Pacnan xosnonuanbHoM cucrteMel. HeokoHncepBatusm BenukoOpuranuu. Peifronomuka B
CHIA.

Hapacranue kpusucHbIX siBiieHH B coBeTckoM obOmectBe B 70-¢ — cepeaune 80-x romos. Hoaas
Koncturynus CCCP. Konuenuus «pazuroro counanuzmay. Buemnss nonutuka CCCP B koHue 60-x
Havasie 80-X IT.: OT pa3psiKu K 000CTPEHUIO MEKIYHAPOAHOU OOCTAaHOBKHU.

«IlIepectpoiika»: CyIIHOCTb, ILEJIH, 3aJaud, OCHOBHbIe JTambl, pe3yiabrarel. Pacman CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIE TEHEHIIUM MHPOBOr0 pPa3BUTHA HA cOBpeMeHHOM 3Tane. CTaHOBJIeHHE HOBOI
poccuiickoii rocygapcrBeHHoctu (¢ 1991- no nacrosiee Bpems). JInOepaibHas KOHLIENNS POCCUMCKUX
pedopMm: mepexon K pPbIHKY, (OPMUPOBAHHME TPa)XKAAHCKOrO OOIIECTBA M TMPABOBOTO TOCYJapCTBa.
«lllokoBasg Tepanusi» 3KOHOMHUYECKUX pedopm B Hauvane 90-x romoB. Koncrturyuust Poccuiickoit
Oenepanuu 1993r. MexHarmonanabHble oTHOIIEHUS. [loauTHyeckrue napTuu U OOIIECTBEHHBIE IBUKEHUS
Poccun Ha coBpemeHnHoM aTane. Poccus Ha myTtu MoaepHu3auuu. Poccust B cucreMe MUPOBOM SKOHOMMKHU
U MEXIYHApOJIHBIX cBsi3ed. MupoBoi skoHomuueckuil kpusuc 2008—2011 rr. Hosbele reononmutudeckoe
peaiuy B MHUpE M UX BIIMSHUE HAa BHEUIHIOIO NOMUTHKY Poccuiickoit @enepanuu. ['modanbHble MpoOaemMbl
COBPEMEHHOCTH.

4 O0bem yueOHOM TMCUMILINHBI.

O0beM TMCUMIIHHBI
Buj yueOHoii padoThl Axax, | Actp.
3E
4. 4.

O01as TPyA0eMKOCTh TN CIUTITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,3 48 36
B TOM 4mucJie B popMe NpakTHYECKOH MOATOTOBKH
(npu nanuuuu) ) ] )
Jlexun 0,9 32 24
B TOM YHUCJIe B )OpME MPAKTHYCCKON TIOJATOTOBKH (npu HAIuYUu) - - -
[Tpaktuueckue 3austus (I13) 0,4 16 12
B TOM 4HcCIIe B OpMe MPAKTHUYCCKON TOATOTOBKH (1pu HAIUYUL) - - -
CamocrosiTeibHas padora 1,7 60 45
KonTakTHas camocTosTenpHas padbora
(AmmK w3z VII ons 3au / 3a4 ¢ oy.) 17
CamocTosiTeTbHOE U3YUYCHHUE Pa3IeNIOB JUCITUTUTHHBI (11U Opyaue ’ 60 45
BUObL CAMOCOSIMENbHOU pabombi)
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Bua koHTpoJIA:

IK3aMeH 1 36 27

KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTAIHS 1 0,4 0,3
IToaroToBKa K K3aMeEHY. 35,6 26,7
Buj1 H”TOr0BOro0 KOHTPOJIS: OK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«IIpaBoBenenmne»
1 LHeap AUCHUNIHHBI — OBJIaJICHHE OCHOBAaMH MPABOBBIX 3HAHUMN; (DOPMHUPOBAHKHE OCHOB IPABOBOI
KYyJIBTYPBI U IIPaBOMEPHOI'0O IMTOBEAECHUS I'PaXKJaHUHA CTPAHEL.
2 B pe3yjabTaTe M3y4YeHUs1 TUCUMILIHHBI 00y4aIOMIMACH T0JI2KeH:

OO6nanaTh ciaeIyrOIUMH KOMIETCHIUSIMHI U MHINKATOPAMU UX JOCTHKCHHS:
VK-11.1, VK-11.2, VK-11.3,
OIIK-3.3, OIIK-3.9. OIIK-3-10, OIIK-3.13.

Buame:

— OCHOBBI POCCHMCKON NpPaBOBOM CHUCTEMBI W POCCHUUCKOTO 3aKOHOIATEIIBCTBA, OCHOBBI
opraHu3zaniii U  (QYHKIMOHUPOBAHUS  CyHEOHBIX M  HHBIX  [PABONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTEIBHBIX OPTaHOB;

— MPaBOBBIC M HPABCTBEHHO-3THUYECKHE HOPMBI B chepe mpodhecCHOHATBHOMN NeITeIbHOCTH;

— TIPaBOBbIE HOPMBI, PETYJIHPYIOIIME OTHOIICHHWE YeJIIOBEKa K 4YeJOBEKY, OOIIECTBY,
OKpY’Karolen cpene;
rpaBa U 00S13aHHOCTH TPaXKTAHNHA;

OCHOBBI TPYJIOBOTO 3aKOHOJIaTEIHCTBA;
OCHOBBI X035 CTBEHHOTO IPaBa;

— OCHOBHBIE HaIlpaBJICHUs aHTUKOPPYILIUOHHON AesaTeTbHOCTH B PD
Ymems:

— HCINOJb30BaTh 3TUYECKUE M MPABOBbIE HOPMBI, PETYIUPYIOIINE OTHOLIEHHE YelIOBEeKa K
4eJI0BEKY, O0ILIECTBY, OKpY’Kalollel cpejie, UCIOIb30BaTh MpaBa U CBOOO B! YEIOBEKA U I'paXJ1aHUHA
pU pa3paboTKe COIMATIBbHBIX MPOEKTOB,;

— HCIOJB30BaTh M COCTaBIATh HOPMATUBHBIE U IPABOBBIE JOKYMEHTBI, OTHOCSILUECSH K
npodeccuoHabHOM  1eATENbHOCTH, MNPEANPUHUMATh HEOOXOJWMbIE MEphl K BOCCTAaHOBIIEHUIO
HapyLICHHbIX NPaB;

— peanu30BBIBAaTh IpaBa M CBOOOIbI YEJIOBEKA U TPaXkJIaHWHA B PA3JIMYHBIX chepax

KU3ZHEJCATEIbHOCTH.

Braoemw:
— HaBbIKaMM IPUMEHEHMS 3aKOHOJATEIbCTBA IIPU PEIICHUH MPAKTHUECKUX 3a]1a4.

3 KpaTkoe coaepikanue TuCHUNIHHBI

Pasoen 1. Ocnosvr meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpPHH TOCYIApPCTBA

1.2 OcHOBBI TEOpHH ITPaBa

Pa3zoen 2. Ompacau nybauunoeo npasa

2.1 OcHOBBI KOHCTUTYIIMOHHOTO IpaBa

2.2 OCHOBBI aJIMHHHACTPATHBHOTO TIpaBa

2.3 OCHOBBI YTOJIOBHOT'O TpaBa

2.4 Koppymius Kak COIMaTbHOE ¥ TPABOBOE SIBJICHHE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 9KOJIOTHYECKOT 0 MpaBa

2.6 HopmaruBHOE NpaBOBOE peTyJIMpoOBaHWE 3amUTHl HHPOpMaiuu. [IpaBoBbIe OCHOBHI 3aIUTHI
rOCYIapCTBEHHOW TAHBI

Pa3zoen 3. Ompacau wacmnozo npasa

3.1. 'paxxnanckoe MMpaBo: OCHOBHBIE MOJIOKEHUS O0IIEH YacTu.
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3.2. ABTOpPCKOE U MaTEHTHOE MPaBO U MPaBOBasi 3aIIUTa PE3yJbTaTOB HHTEIIEKTYaTbHOM.

3.3. OCHOBBI XO3SIICTBEHHOTO (TIPEANPUHUMATEIHLCKOTO) TTpaBa.

3.4. OcHOBBI ceMeitHOro npasa

3.5. OcHOBBI TPYIOBOTO MpaBa

Pasoen 4. Ocobennocmu npasosoco pe2ynupo8aHusi NpoheccuoHanbHol OeameibHOCU 8
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULIEHHOCTU

4.1 OcHOBBI HallMOHAJIBLHOM OE30MaCHOCTH, IOCYAAPCTBEHHOM MOJUTUKU U 3aKOHOJATEIIbCTBO B
obractu obecriedeHus s,IepHON U paualiMOHHON 6€30acHOCTH.

4.2 OcobenHoctu IIPaBOBOTO peryinupoBaHus Tpyaa  pabOTHHKOB XUMUYECKOU
IPOMBIIIJICHHOCTH.

4.3 HopmaTtuBHO-IIpaBoBasi 06a3a peryaupoBaHus XUMHUYECKOH W HEPTEeXUMHYECKOHW OTpaciu B
Poccun.

OO611ee KOIMYECTBO pa3aeiioB 4.

4 O0beM yueOHO# JUCUMIITIMHBI

Bux yaeGroii paGors: O0BeM TUCIUILTHHBI
3E Akaj. u. AcTp. 4.

OO6m1ast TpyA0EMKOCTh AUCITUILIMHBI 3 108 81
KonTakTHasi padoTa - ayIuTOPHbIE
3AHATHA: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
B TOM 4YHCIIe B OPME MTPAKTHUCSCKOU
OATOTOBKH 0,44 16 12
CamocrosiTesibHas padoTa: 2,11 76 57
KoHTakTHas camocTosiTelbHas paboTa 0,01 0,2 0,15
CaMocTosTeTIbHOE U3YUCHUE Pa3/IeiioB
TUCIUATIIINHEBI 2,11 75,8 56,85
Bu1 HTOrOBOIr0 KOHTPOJIS: 3auer

AHHOTanus pado4eil NPOrpaMMbl M CHHUIIIMHbBI
«Puiiocopus»

1. Heap aucummiauabl «Dunocodpusi» —  cPopMHUpPOBATH y CTYIACHTOB KOMIUIEKCHOE
IpEeCTaBICHUE O PONU U MecTe (GUIOCOPUN B CUCTEME T'YMAHHMTAPHBIX, COIMAJIBHBIX U €CTECTBEHHBIX
HayK, TO3HAKOMUTb UX C OCHOBaMU (hr0co(CKOro 3HaHUs, HEOOXOTUMBIMHU ISl PELIECHUS] TEOPETHUECKUX
Y IPaKTUYECKUX 3a]1ay.

2. B pe3yabTarte u3y4eHus TUCHHUIJIMHBI 00yYAIOIIHIICA T0/IKEH:

OO6nagath CleayONIMMU KOMIIETEHIIUSIMU U UHIUKaTopaMu ux aoctmxkenus: YK-5.4, YK-5.5, VK-
5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COJIep)KaHHE TJIaBHBIX (DUIOCOGCKUX IIKOJ M HAMpaBICHUH, MpeICTaBUTENCH
9TUX WUIKOJI, CBSI3b U pa3nuuue ux (uiIocoPCcKux uaeH, CBSI3b UCTOPUKO-PHIOCOPCKUX KOHUEHIHUI ¢
COBPEMEHHBIMH MPOOIeMaMU WHIANBUAYAIBHON U OOIIECTBEHHOM KU3HU;

yMeTh: TIOHMMaTh W aHaJIM3UPOBAaTh MHUPOBO33PEHYECKUE, COLMAIbHBbIE U WHIUBUAYaJIbHbIE
npoOJeMbl  COBPEMEHHOM JKHM3HM; TPaMOTHO BECTH JMCKYCCHIO, aHAJIU3UPOBaTh OCOOEHHOCTHU
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MEKKYJIbTYPHOTO B3aUMOCHCTBUS, 00YCIOBICHHBIC PA3IMYUEM STHUECKUX, PETUTHO3HBIX M IEHHOCTHBIX
CHCTeM, ONMpasch Ha HapaOOTaHHBIH B HCTOpUH (QUIOCOGUM MaTepual; NPUMEHSTH IOTydCHHBIC
¢dmocodpckue 3HaHUA K PEHICHUIO TPOPECCHOHATBHBIX 3a/1ay;

BJIA/IeTh: MIPEICTaBICHUAMH O (HPUIOCOPHUN KaK HAyKe U CHCTEME LIEHHOCTEH, ee MeCTe B CHCTEMeE
TYMaHUTApHOTO 3HAHM, OCHOBaMHU (MIOCO(CKOTO MBIIJICHUS; KATerOPHAIbHBIM allapaToM H3y4aeMon
JTMCIUIUIMHEL, (QWIOCOPCKMMHU METOJaMU aHajdh3a passIn4HBIX IpoOseM, HaBbIKaMH (ritocodckoit
KYJBTYpBl JJI1 BBIPAOOTKH CHCTEMHOIO, IIEIOCTHOTO B3TJIs/1a HAa JCHCTBUTENBHOCTh M MECTO XUMHH U
XMMHYECKON TEXHOJIOTHH B IIEJTOCTHOW KapTHHE MUPA.

3. Kparkoe conepxxanue IMCUUILITHHBI

Beenenune. ®unocodus, ee MpOUCXOXKIECHUE U POJIb B OOIIECTBE.

Pa3znea 1. OcHoBHBIE (pri10COPCKHE HIKOJIbI.

Antnunas Qunocodus (mocokparuku, cocpuctsl, Cokpar, Hemokpur, IlmatoH, Apwucrorens,
AJUTMHUCTHYECKU-pUMCKast ¢usiocodusi). OCHOBHBIE NPOOJIIEMBI CPEAHEBEKOBOW (HUIOCOPUU | IIOXH
Bospoxnenus. @unocodust HoBoro Bpemenu (XVII — XVIII BB.) Uneonorust [IpocBemenus. Hemernkas
knaccuueckas ¢unocodus. Pycckas dunocopus XIX — XX BB. OCHOBBI MapKCUCTCKOH (uiocopuu.
OcHOBHBIE HAIIPABJICHUS] COBPEMEHHOU Ppritocopuu.

Paznen 2. dusiocodckue KOHIENUUM ObITHS U TO3HAHMS.

[Ipo6nema OpiTua B uctopuu guiocodpuu. IloHsTHS MaTepuasbHOro M uAeanbHOro. OCHOBHBIE
dunocodckue HampaBiIeHUs: MaTepuaanu3M W uaeanusM. [lpuHnun rno0aibHOrO 3BOIIOIMOHU3MA B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

Konuenmumn npoctpancTBa U BpeMeHH B UCTOpUU (PUocoduu U HAYKH.

[Ipoucxoxnenue co3HaHus. Ponb Tpyga B IpPOUCXOXKIEHMM co3HaHus. Wneanuctuueckue u
MaTepuaiicTuyecKkue Kouuenuuu co3HaHus. CoszHanue W Mosr. CosHaTenbHOE U Oecco3HaTenIbHOE.
Coznanue u s3bIKk. CoO3HaHKME U CAaMOCO3HAHUE.

Konnenmuu rHoceosnorun B uUCTOpuH (uUaocoduu: CEHCyallu3M, DPALMOHAIM3M, CKENTHULIU3M,
arHOCTHUIIM3M, KOHLEIIMUS BpPOXKIEHHBIX MJEH, anpuopu3M. JluanekTuka IO3HAaHUS: UYYBCTBEHHOE U
patrionanbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Paznea 3. IIpo6aembl yesioBeka B guiiocodpum.

YenoBek Kak npeamer ¢uiaocodcekoro ananusa B uctopuu punocoduu. Ilpoucxoxnenne yenoneka:
IPUPOJIHBIE M COLHUAIbHBIE YCIOBUS aHTpOIOCOIMoreHe3a. bruonornueckoe M colMaabHOE B YETIOBEKE.
WuauBua, HAMBUAYAIbHOCTh, THYHOCTD.

CwMbICI )KM3HM U peHa3HaueHue denoBeka. JKu3Hb, cMepTh, OeccmepTue. JIBukeHne HeHacuius,
ero poib B coBpeMeHHOM »xu3Hu. llenn m nenHHoctu. CBo6OAa BOJM M OTBETCTBEHHOCTh JIMYHOCTH.
HpascTBeHHbBIE, peIUTH0O3HbIEe, 3CTETUUECKNE [IEHHOCTH.

Pa3nea 4. dusocopus ncropun u odImecTea

YelloBEK B CHCTEME COLMAILHBIX CBs3el. JIMYHOCTL M Macchl, ¢cBOOOAAa M HEOOXOIMMOCTD.
Ounocodust uctopuu: (GopMalMoOHHAs W UMBUJIM3AIMOHHAS KOHIICTIIIMA HMCTOPUYECKOTO Pa3BUTHS.
[IporpeccucTckue ¥ UUKIMYECKHME MOJEIM pa3BUTUA. [700anbHble TPOOJIIEMBI COBPEMEHHOCTH.
Konuemnius ycToiiunBoro pa3BuTHs U ClIeHapuu OyayILIEero.

O6mectBo u ero crpykrypa. ComuanbHas, MOJIUTHYECKass W JyXoBHas cdepbl OOIIecTBa.
Konnenuuu rocynapctBa B HCTOpUHM (puiocopckoid Mbicnu. ['paxkaaHckoe OOIIECTBO W IPaBOBOE
rocyaapcTBO.

Pa3nea 5. ®unocopckue npodaeMbl XMMHH H XHMHYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HaydyHOTO 3HaHUs, €ro MeToabl U ¢opmbl. Hayunsie
PEBOJIIOLIMM W CMEHA THUIOB pauuoHaJIbHOCTH. Hayka B COBpeMEHHOM MHpe. ITHKAa HAyKH U
OTBETCTBEHHOCTh YUYEHOTO.

[Ipobnema coOTHOIIEHUST HAyKW W TeXHUKU. CollManbHbIE IMOCIEACTBUS HAYYHO-TEXHHYECKOTO
nporpecca. DTHUECKHUE U SKOJIOTUYECKUE UMIIEPATUBbI Pa3BUTHS HAYKH U TEXHUKH.

Mecto XMMHHM B CHCTEME €CTECTBEHHBIX HayK. OcHOBHasg mpoOieMa XUMHM Kak HayKH U
npousBojcTBa. Llenu u 3agaun xumudeckoi Texnosnoruu. Crnenrdrka XuMUKO-TEXHOJIOTHYECKOTO 3HAHUS:
byHAaMeHTaIBbHOE U MPUKIIAHOE, SMINPUIECKOE U TEOPETUUECKOE.
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4. O0beM y4eOHOH TUCHHIIMHBI

Bupl yueOHO# paboThI 3E | Akan. 4. | AcTp. 4.

OO01asi TPY10€eMKOCTh IMCHUIIMHBI M0 Y4eOHOMY mJiany | 4 144 108
Konrakthas patdora (KP): 1,78 48 36
Jlexumu (Jlek) 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 16 12
CamocrositesbHas padora (CP): 1,22 60 45
CamMocTosITeIbHOC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 1,22 60 45
Buja koutpoJs: IK3aMeH

JK3aMeH 1 36 27
KonTtakTHas paboTa — MpoMeXyTOYHAsl aTTECTaIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«OCHOBBI I)KOHOMHUKH U YIIPaBJIeHHUs POU3BOACTBOM»

1 Hegp AUCHMIIMHBI — IOJyYEHHE CHUCTEMbl 3HAaHUH 00 SKOHOMHUYECKHX 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHMSI  MPOMBIIIIEHHOIO MPOM3BOACTBA B  CHCTEME HAllMOHAJIbHOM  3KOHOMMKH,
(dopMHpOBaHHE SKOHOMHUYECKOTO MBIIUIEHUS M MCIIOJIb30BAaHUE MOJYUYEHHBIX 3HAHUN B IMPAKTUYECKOMH
JIeATEIbHOCTH.

2 B pe3yabTare H3y4eHus JMCHHUIIIMHBI 00y4AIOIMIiCs J0JIKeH:

Obnadamye CleayOMUMI KOMIIETCHIIMSMU ¥ HHIUKATOPAMH UX JTIOCTUKCHUS:

VK-10.1; YK-10.2; YVK-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

3nameo:

- OCHOBBI ’KOHOMHMYECKOU KYJIbTYpPHl, B TOM YHCJI€ (PUHAHCOBOI IrPaMOTHOCTH;

- OCHOBBI POCCHUHCKOW IIpaBOBOM CHCTEMBI M POCCHHCKOIO 3aKOHOJIATEIbCTBA, IPABOBBIE U
HPaBCTBEHHO-3THYECKHE HOPMBI B chepe mpodecCHOHATBHON AeSTeNbHOCTH,;

- IPaBOBbIE HOPMBI, PETYJIUPYIOIINE OTHOLIIEHUE YEJIOBEKA K YEJIOBEKY, OOIIECTBY, OKpY:Katolei
cpene;

- OCHOBHBIE KaTETOPUH U 3aKOHBI dKOHOMUKU,;

- OCHOBBI ’KOHOMHYECKON AEATETbHOCTH MPEANPHUATHS, €r0 CTPYKTYPY U OTpacieBylo crieliupuky;
KJ1accU(UKALMIO TPEANPUATHI 110 TPABOBOMY CTaTyCy;

- COZIepKaHMe 3TaroB pa3pabOoTKH ONEPaTHBHBIX MJIAHOB PAOOTHI MEPBUYHBIX MPOU3BOJICTBEHHBIX
MOAPA3ACIICHUN.
Ymemy:

- MCII0JIb30BATh 3HAHUS OCHOB YKOHOMMUKH TPU MPUHATUU OOOCHOBAHHBIX PEIICHUN B Pa3IHMUHbIX
00J1acTIX AEATeNbHOCTH,

- HCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMMKH ITPH PEIIEHNUN TPOU3BOCTBEHHBIX 3a/1a4;

- OCHOBaMU XO35MCTBEHHOI'0 U DKOJIOTHYECKOIO IIpaBa;

- IPOBOJANTH TEXHUKO-3KOHOMUYECKUI aHAJIN3 NHKEHEPHBIX PEIICHUI.
Bnaoems:

- HaBbIKaMU BbIOOpa SKOHOMHYECKH 0OOCHOBAHHBIX PEIIEHUN B pa3IMYHbIX 00JIACTIX
KU3ZHEEATEIBHOCTH;

- METOJIaMH Pa3pabOTKH MPOU3BOACTBEHHBIX TPOrpPaMM U IJIAHOBBIX 3aJaHUN JUIS TEPBUYHBIX
IIPOU3BOJCTBEHHBIX ITOAPA3IACIICHUN;

- HaBbIKaMU BbIOOpa YKOHOMHYECKH 0OOCHOBAHHBIX PEIIEHUH C yU€TOM UMEIOIINXCS OTPaHUYeHUH.
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3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pa3znen 1. BBenenue. OCHOBBI PHIHOYHOH IKOHOMHUKH

Tema 1: DxkoHOMHUYecKkHe MOTpeOHOCTH, Ojara M pecypchl. DKOHOMHYECKHE CHCTEMBl M HX
cymHOCTb. OOIIECTBEHHOE IPOM3BOJACTBO M HKOHOMMYECKHE OTHOIIeHus. IIpou3BoACTBEHHBIE
BO3MOXKHOCTH OOIIECTBA W AKOHOMHYECKHI BBIOOp. KpHBas Mpon3BOACTBEHHBIX BO3MOKHOCTEH. 3aKoH
yObIBaroleil mpenenbHOM  mmosie3HOCTH. Tumbl M MOJAENM HKOHOMMUYECKHMX CHUCTEM. OJIEMEHT
HYKOHOMHUYECKOW CHUCTEeMBI. TpaguiroHHas SKoHOMUYeckas cuctema. CoOCTBEHHOCTh: (OPMBI U IYTH HX
npeoOpa3oBaHus.

Tema 2: PeiHOUHBIH MexaHM3M crnpoca M mnpenigoxeHus. CoBeplICHHAas M HECOBEpIICHHAs
KOHKYypeHIIMU. ToBapHbI (PHIHOYHBIN) THUIT OOIIECTBEHHOrO Npou3BojacTBa. CyIIHOCTh W YCIIOBHS
BO3HUKHOBEHUS PbIHKA. BUIbI pbIHKOB U uX cTpykTypa. @yHKknuu peiaka. Tosap u ero csoiicrBa. Crpoc u
IpeIoKEHNE Ha pbIHKE. [IOHATHE «3IaCTUYHOCTBY». DIACTUUHOCTD CIIPOCA U IPEIOKEHUS, TOUEUHAs U
nyroBas. CoBeplleHHAass W HECOBEpIIEHHass KOHKypeHIMH. MoHomnonaus. Makcumusanus npudbuin
MOHOITOJIUCTOM. OJIUTONous.

Tema 3: [loHATHe HalMOHANbHON SKOHOMUKH, OCHOBHBIE MAaKpPOIKOHOMHYECKHE IOKa3aTelH.
[loHATHS COBOKYIHOIO CIpOCa M COBOKYITHOTO TPEIIOKEHHUs, (PAKTOPBI, BIMAIONIME HA UX HW3MEHEHHS.
[Torpebnenus u coepexeHust. IKOHOMUUYECKUH Kpyrooboport. [IponsBoacTBo, oOMEH U pacipejeseHue.
[Torpebnenue, coeperxeHne, MHBECTUIIMU TOBAPOB U yCIYT.

Tema 4: @unancoBas cucteMa U (prHaHCOBas MOJMTHUKA obOuiecTBa. ['ocynapcTBeHHBIN OIODKET U
rocyIapcTBeHHbIN nour. Hamoru u Hanorosas cucrema.

Pa3pnen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJICHUSI IPOU3BOACTBOM

Tewma 5: Ilpennpusitue kKak CyOBEKT PBHIHOYHOTO XO3SHCTBA. DKOHOMHYECKHME 3aKOHBI U
0COOEHHOCTH HX MpPOSBIECHUS Ha mpeanpustuu. Poib crnenuaniucta XMMHUYECKOH MPOMBIIUIEHHOCTH.
[Ipennpusitue B cucreMe pbIHOYHOM SKOHOMUKH. IIpenmpusitue — Kak CyOBEKT U OOBEKT
IpEANPUHUMATENBCKON JIeATeIbHOCTU. 3aKOHOZATeNbHas 0a3a NpeANpUHUMATENICKON esTeIbHOCTH.
HopmatuBHO-paBOBBIE aKThl, PErJIAMEHTUPYIOLIUE JEATENbHOCTh HpeanpusTus. OpraHu3alMoOHHO-
paBoBble (POPMBI IPEAIPUHUMATEIBCKON AEATEIBHOCTH U KpUTEpUU X BbIOOpa. DOopMbl COOCTBEHHOCTH.
Buewnsis u BHyTpeHHS cpefia NpeAnpUsTUS.

Tema 6: MarepuanbHO-TexHHUecKas 0a3za mpou3BoJcTBa. ChlpbeBas M TOIUIMBHO-3HEpreTH4ecKas
0a3za XMMHYECKUX MpOU3BOACTB. [Ipom3BoJACTBEHHass mporpamMma M IPOU3BOJACTBEHHAs MOIIHOCTb
npeanpustus. KauecTBo ' KOHKYPEHTOCTIOCOOHOCTh MPOJIYKIMH. DKOHOMHYECKOoe 000CHOBaHME BBIOOpA
Celppsi M TOmuBa. PecypcocOepexeHne. ANbTEpHATUBHBIE MCTOYHUK ChIpbs U 3Hepruu. OpraHusanus
CKJIa/ICKOTO XO3SICTBa.

Tema 7: MarepualibHO-TEXHUYECKHE pecypchl mnpeanpusatuss. OCHOBHbIE MPOU3BOICTBEHHbIE
GOHIBl XMMUYECKHUX MNpeanpusTUil: MOHATHe, Kiaccupukauus M crpykrypa. [loHsTHe M cTpykTypa
OCHOBHBIX cpencTB. OleHKa OCHOBHBIX CpeAcTB. MeTolbl OLEHKM OCHOBHbIX (onaoB. Ilokazarenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOU3BOJACTBEHHBIX (DOHIOB. M3HOC M aMopTH3alUsi OCHOBHBIX (DOHJIOB.
Onenka 3(p¢eKTHBHOCTH HCIOJIb30BAHUS OCHOBHBIX IPOM3BOJACTBEHHBIX (hoHA0B. BocmnpounsBoactso
OCHOBHBIX cpencTB. OOOpOTHBIE CpelCTBa MPEANPHUATHSA: TOHITHE, COCTaB M CTpyKTypa. McrouHuku
dbopmupoBanusi 000pOTHBIX cpeAcTB. OOOpaurBaeMOCTh 0OOPOTHBIX CPe/ICTB. MaTepuaibHbIe 3amackl Ha
npeanpustiy. OnpenenaeHrne NoTpeOHOCTH B 000POTHBIX CpPe/ICTBAX.

Tema 8: TpynoBsie pecypcbl mpennpustus. [lepconan mpeanpusitust U ero cTpykrypa. OCHOBBI
OpraHu3aly Tpy/Aa Ha NpeanpuiaTud. DPQPeKTUBHOCTh UCIOIb30BaHUS MEepCOHaa U paboyero BpEeMeHH.
[Tpou3BoauTENBHOCTD TPYAA U oruiata Tpyaa. Opranuzanus 3apaboTHOMN miaTel Ha npeanpustuu. Coctas
U CTPYKTypa IPOMBIIIJIEHHO-IIPOU3BOJICTBEHHOIO IepcoHana. IIponm3BoAMTENbHOCTE Tpyda: IOHATHE,
MoKa3zaTelqu W MeToNbl u3MepeHus. MuauBuiyanpHas M OOIIECTBEHHAs MPOW3BOIUTENIBHOCTh TPYHa.
Pe3epBbl 1 (pakTOpBI MOBBILICHUS TPOU3BOIUTEIBLHOCTH Tpyaa. POPMBI, CUCTEMBI M pa3Mep OIUIAThl TPYAA
Ha MPEeANpPUATUH.

Pa3neu 3. TexHNKO-I)KOHOMHYECKHI aHAJIM3 HHKEHEPHBIX PelleHn

Tema 9: Jloxompl W pacxoabl Ha TIPOM3BOJCTBO, W PEATM3ANUIO0 TPOIYKIHUU TPEATPHUSITHSA.
W3 nepxKku mpou3BOCTBA MPOIYKIHMU (Ce0ECTOMMOCTE), MPUOBLIb, PEHTA0CIBHOCTh U LIEHOOOpa30BaHHeE.
[TonsiTve 3aTpaThl Ha MPOM3BOACTBO M pealM3alfi0 NpoAyKuuu (cedecTouMocTh). Bunael u 3HaueHue
kinaccuukanun 3atpar. CTpykTypa 3arpaT Ha NPOM3BOJCTBO U peaM3alUio MPOAYKUUHU. TexHHKo-
SKOHOMMYECKUN aHAIW3 HHXKEHEpHbIX pemeHnid. OcOOeHHOCTH pacyera 3aTpaT Ha MPOU3BOJACTBO U
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peanu3anio MPOIYKIMH B KOMIUIEKCHBIX Npou3BoACTBax. OCHOBHBIE IIyTH CHWD)KEHHUS 3aTpaT Ha
HPOU3BOACTBO NMpoayKIuH. Jloxoas! npeanpusitus. [lonsTre npuObUIH 1 10X0a IPEATPUATHS, METOBI HX
pacuera. PenTaGenbHOCTD, €e BUABI U METO/IbI pacyera. [1yTu noBbIeHHs TPUObUTH U peHTa0eIbHOCTH Ha
HPEATPUATHSX.

Tema 10: IlenooOpa3zoBanue u IIeHOBas MOJWTHKA. LleHa Ha TPOAYKIUIO H  HPUHIUIIBI
nieHooOpazoBanus. Bunel nen. Ctpykrypa meHsl, cucreMa neH. B3anmocBszu 1ieH u uznepxek. LlenoBas
nonuTuka. Pa3paboTka 1IeHOBOW CTpaTEeTHH.

Tema 11: ®uHAHCOBO-KPEIUTHBIE OTHOUICHUS TMPEANPHUATHH M CHUCTEMa HAJIOTOOOI0KEHHUS.
[lonsTue, cocraB M cTpykTypa ¢uHaHCOB npeanpuatus. [IpuHmmner HamorooGmoxkenus. Hamorm u
IUIaTE)KH, YCTAHOBIJICHHBIC 3aKOHOJATEIBCTBOM: BHJIbI, CTaBKH, OOBEKTHI HAJIOTOOOJIOKEHUS U CPOKH
yIUTIaThl HAaJora B OIO/KET.

4 O0bem yueOHOH THCHHMILINHBI

O0BbeM THCHHILINHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
q, q,

O061mast Tpy10eMKOCTh TUCIHMIIHHBI 3 108 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHS: 0,89 32 24
Jlexkuun 0,44 16 12
[TpakTnueckue 3austus (I13) 0,44 16 12
JlaboparopHsie paboTsl (JIP) - - -
CamocrosiTesbHasi padoTa 2,10 75,6 56,7
KonrtakTHas camocTosiTenbHas pabota 0,4 0,3

2,10
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 75,6 56,7
Buj1 HTOroBOro KOHTPOJIS: 3aueT ¢ OLEHKOI

AHHOTANUs padoyei MPOrpaMMbl JUCUUILIIMHBI

«ConuajJbHO-NICUX0JIOTHYECKHE OCHOBBI PA3BUTHS JIUYHOCTH))

1 Heap mucuMmianHbl — GOPMUPOBAHUE COIMAIBHO OTBETCTBEHHOH JMYHOCTH, CIOCOOHOW K
CaMOOpraHU3allMK U PAa3BUTHIO, YMEIOIIEH BBICTPAaUBATh U PEATH30BHIBATH CBOIO KU3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIPaBISITh CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX PEATUSAX, B YCIOBHUSX HENPEPHIBHOTO
o0pa3oBaHMs, YMEIOIIEH OCYIIECTBIATh COLMAIbHOE B3aMMOJEWCTBHE M PEAIM30BBIBATH CBOIO POJb B
KOMaHJIE.

2 B pe3yabTaTe H3y4eHusi TUCHUILUINHBI 00YYAIOIIHIICS T0JI3KEeH

O6nagath caeayOIMMI KOMIIETEHIIUSAMU U HHIUKATOPAMU UX JTOCTHKEHHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-5.10;, VK-6.1; VK-6.2; VK-6.3; VK-6.4,

VK-6.5; VK-6.6; VK-9.1; VK-9.2; VK-9.3

3namo:

— CYIIHOCTh MPOOJIEM OpraHU3aIMU U CAMOOPTaHU3alUKA JTUIHOCTH, €€ TTIOBEACHUS B TPYIIIE B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBA M HETIPEPHIBHOTO 00pa30BaHUs;

— METOJIbl CAMOOPTraHU3alUK U PA3BUTHUS JINUHOCTHU, BBICTPAUBAHUS U PEAIU3ALUU TPACKTOPUU
caMOpa3BUTHS, BEIPAOOTKH IIEJIET0JIaraHus U MOTUBAITMOHHBIX YCTAHOBOK, PA3BUTHS KOMMYHUKATHBHBIX
CIIOCOOHOCTEH U TIOBEICHUS B TPYIITIE;

— OOIIyr0 KOHIEMIINIO TEXHOJOTUA OPraHU3alliid BPEMEHH U TOBBIICHUS 3 (HEKTUBHOCTH €r0
HCITOJIb30BAHUS

— METOJIUKU HW3YYEHHsI COIHAIBHO-TICUXOJOTUUECKUX SBIEHUNW B cdepe ympaBieHUs U
CaMOYMPABJICHUS JUYHOCTH, TPYIIIbI, OpraHU3aIuu.

Ymemn:

— IUIAaHHUPOBATh U pC€IIaTh 3aJa4u JJUYHOCTHOI'O U HpO(l)eCCI/IOHaJ'II)HOFO Pa3BUTHUA,
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— aHAIM3WPOBAaTh  CBOM  BO3MOXKHOCTM W  OTPAaHMYCHHUS, HCHOJB30BATh  METOJBI
CaMOJIMarHOCTUKHU, CAMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCIIUTAHUS;
— YCTaHaBIMBaTh C KoJuleraMu (OJHOTPYNITHWKAMH) OTHOIIEHHS, XapaKTepH3YIOIIUECs
3 PEKTUBHBIM YPOBHEM OOIICHUS;
— TBOPYECKH TPUMEHITh B PEUICHUM TMPAKTHYECKUX 3a7ad WHCTPYMEHTHI TEXHOJIOTUH
OpraHU3alyy BPEMEHH U MOBBILICHUS dPPEKTUBHOCTH €TI0 HCIIOIb30BAHUS.
Braoemw:
— COLMAIBHBIMHA M TICHXOJIOTHYECKHMMHU TEXHOJOTHSMHU CaMOOPTaHM3aMH M PAa3BUTHS JTMYHOCTH,
BBICTPAaWBaHUS U PEATH3aUU TPACKTOPHH CAMOPa3BUTHS;
— MHCTPYMEHTaMH ONTHMH3AIUU UCIIOJIB30BAHUS BPEMEHH, HaBBIKAMH IUIAHWPOBAHUS JTHUYHOTO W
y4eOHOr0 BpEMEHH, HABBIKAMH CaMOOOpa30BaHNUS;
— TEOPETHYECKMMH W  TNPAKTUYECKUMH HaBBIKAMU  MPEAYNPEXKICHUS W pa3pelieHUs
BHYTPUJIMYHOCTHBIX U TPYIOBBIX KOH(IJIUKTOB,;
— crnoco0aMy MOTHBAIMH YJICHOB KOJUIEKTUBA K JMYHOCTHOMY ¥ ITPOECCHOHATILHOMY Pa3BUTHIO;
— CIOCOOHOCTSAMU K KOHCTPYKTUBHOMY OOIICHUIO B KOMaH/IE, peIeKCHU CBOETO MOBEACHUS U
JTUJEPCKIMHU Ka4eCTBaMH.,
3 KpaTkoe coaep:kaHnue THCHUTLIHHbI
Pazoen 1. Obwecmso: nosvie yciosus u paxmopul pazeumus IU4HOCMU
1.3 CoBpemeHHOE 0OIIECTBO B yCIOBHUSX INI0OATH3aIMU M HH(OPMATH3AIINH.
1.4 ConuanabHbIe MPOIECCHI
1.5 MHcTuTyThl couain3aly JUYHOCTH
1.6 UuctutyTt 0Opa3oBaHus
1.7 CouwmanbpHas 3HAYUMOCTH MPOPECCHH.
1.8 «Mos mpodeccust B COBpEMEHHOM POCCHIICKOM OOIIIECTBE
Pazoen 2. Jluunocms. Coyuanvruvle u ncuxonocuiecKue mexHoI02uu camoopeanu3ayuu u
camopazsumus
2.7 Tlcuxonorus TMYHOCTU
2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHUS JTUIHOCTH
2.9 CamoopraHusanus U camopeann3anus JHIYHOCTH
2.10JIngHOCTH B CHCTEME HETIPEPHIBHOTO 00pa30BaHUS
2.1111enenonaranue B JIMYHOCTHOM M NpodeccuoHanbHoM pazButuu. Ilpaktukym «lloctpoenue
Kapbepbl».
Paszoen 3. I'pynna. CoyuanvHbie u ncuxonozcuueckue MexXHOIOSUU 2PYNNOBO20 NOBEOeHUs U
Jauoepcmea
3.6. Komnextus u ero popmupoBanue. [Ipaktukym «llcuxonorust oomeHus»
3.7. Ctunm pykoBojcTBa u nmuaepctsa. [lpaktukym «KomanmgoobpasoBanue. JIuaepcTBoy»
3.8. [Ipaktukym «YnpaBieHue KOHQIUKTHBIMU CUTYAUSIMH B KOJIJIEKTHBE»
3.9. [IpakTukymM «MOTHBBI TMYHOCTHOTO POCTa)
3.10. ConmanbHO-TICUXOJOTHUYECKOe OOecreueHre YHpaBiIeHHUs KOJUIEKTUBOM. IIpakTukym
«HMcKyccTBO yIpaBisiTh COO0M»
OO11ee KOIMYECTBO pa3AesioB 3.
4 O0beM yueOHO# JUCUMIIJIMHBI

O0BbeM THCIHHILINHBI
Buj yue6Hoii padoThl Axan. | Actp.
3E
q, q,
O01as TPYA0eMKOCTh TN CIUTITHHbI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[Tpaktuueckue 3arstus (I13) 0,44 16,0 12
CamocrosiTejibHasi padoTa 1,11 40 30
KoHTakTHasi camocTosaTeNnbHas paboTa 1,11 0,2 0,15
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CamocrosTenbHOE U3YUECHUE PA3/IesIOB TUCIUILUIMHEI | 398 [ 29,85
Bua koHTpOJIA: 3auer

AHHOTaNUsA padoyei MPOrpaMMbl TUCUUIIMHBI
«O0mas ¥ HeopraHm4veckast XuMusH»

1 Heab AUCHUIIMHBI — TPHOOPETCHUE 3HAHWK W KOMIIETCHIIMH, (OpMUpPOBAaHUE COBPEMEHHBIX
HpeI[CTaBJIeHI/Iﬁ B O6HaCTI/I TGOpeTI/I‘IeCKI/IX OCHOB XUMHUHU U XUMHUH SJICMCHTOB.
2 B pe3yjbTaTe H3yYeHHUs] TUCHHUIIMHBI 00yYar0IMiiCs T0JIKeH:

Obnadamye CleAyOMUMI KOMIIETCHIIUAMHU ¥ UHIMKATOPAMH UX JTOCTUKCHUS:
OIIK-1.1; OIIK-1.5; OIIK-1.9.

3Hams:

— BJIEKTPOHHOE CTPOEHUE ATOMOB U MOJIEKYII;

— OCHOBBI TE€OPHM XUMHUYECKOM CBSI3M B COCIMHEHUSX PA3HBIX THUIIOB, CTPOCHHUE BEUIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTUM HPOTEKAHUS XUMHUYECKHX TPOLECCOB M XapaKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS,

— METO/1bl ONMCAHUsI XMMUYECKUX PAaBHOBECHI B paCTBOpax 3JEKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIIMOHHBIX COCIMHEHUN;

— NOJIyY€HHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUUYECKHUX BEILIECTB.

Ymemn:

—  BBINOJHATH OCHOBHBIE  XMUMHUYECKHE  ONEpalMM, ONPEAEHsATh  TEPMOAUHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEAKLIM 1 PAaBHOBECHBIE KOHLICHTPAIMU BEILIECTB;

— HUCIOJIb30BaTh OCHOBHBIE XMMHYECKUE 3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOYHbBIC JAHHbBIC IJIA
penreHus nmpodeccnoHaABHBIX 33134,

— IPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (PAKTOPOB HAa PABHOBECHE B XMMHUECKUX PEAKIIUIX.

Braoemy:

— TEOPETUYECKUMH METOAAaMH OINHCAHMS CTPOEHUS U CBOMCTB MPOCTHIX M CIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOCHHUS MX aTOMOB W TOJIOKEHHUS B MEPUOJUYECKOM CHUCTEME XHMHUYECKHX
3JIEMEHTOB;

— OCHOBHBIMH HaBBIKaMHU PabOThI B XUMHYECKOU JTaOOpaTopuu;

— DKCIIEPUMEHTAIBbHBIMU METOJAMH OIpeNeTeHUs] HEKOTOPBIX (DHU3UKO-XUMUYECKHX CBOWCTB
HEOPTraHUYECKUX COCTMHEHUN.

3 Kparkoe coaep:kanue TUCHUNLIAHBI

Pa3zoen 1. IlpuHuunel XuMuu

1.1 Ctpoenue aroma.

BonHoBble  cBoOiicTBa  MarepHalbHBIX ~ 00BEKTOB.  YpaBHeHue Jne  bpoiing.  CooTHolieHue
HeonpeneneHHoctei ['eiizendepra. [lonstre o kBaHTOBOM MexaHuke U ypaBHenuu lllpenunrepa.

1.2 Tepuoauveckuii 3aK0H U IEPHOANIECKAsT CHCTEMA.

CoBpemeHHast (OpPMYJIHUPOBKA TMEPUOIUYECKOr0 3akoHa. [lepmonuyeckass cucremMa U €€ CBS3b CO
CTpPOEHHEM aTOMOB. 3alOJHEHHE JJIEKTPOHHBIX CIO0€B U 000JOYEK aTOMOB B MEPHOIMYECKON CHUCTEME
anemenToB .. Menaeneena.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

Crenenu okwucieHus. BaxxHeilline OKHUCIUTENM W BOCCTAHOBUTENHM. BaxkHeline cxeMbl NMpeBpanieHust
BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUSX.
1.4, Xumudeckas CBsI3b U CTPOCHHE MOJIEKYII.
KoBaneHnTHast CBSI3b, OCHOBHBIE IIOJOKEHUS METOJA BAJIEHTHBIX CBsi3ed. PaccMoTpeHne cxem
MEPEeKPhIBAaHUS aTOMHBIX OpOUTajeil Mmpu oOpa3oBaHWUU CBs3EH B MoOJeKyiax. [ mOpuauzaiivs BOJHOBBIX
¢ynkuuit. OCHOBHBIE MOJIOKEHUS MeToAa MoJeKyasipHbix opoutaneit (MO JIKAO). Meron 'mmnecnu.
OO6mme cBeaeHUs O  KOMIUIEKCHBIX — COCQUHEHHUSAX, WX CTpoeHue. MEeXMONeKyIsapHas |
BHYTPHUMOJIEKYJISIpHAs: BOJOpPOAHAs CBA3b. MOHHAs CBA3b KAaK NPENENbHBIA CIydall KOBAJIEHTHOM CBSI3U.
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OO0mue mnpeAcTaBIeHUS O MEXKMOJCKYIIPHOM B3aWMOJCUCTBUU: OPUEHTAIMOHHOE, HWHIYKIMOHHOE,
JUCTIEPCUOHHOE B3aUMOJEHCTBUSL.

1.5. TlonsiTHE O XUMUYECKON TEPMOTUHAMUKE.

TepMmoannaMuyeckue (QyHKIHMHU COCTOSIHUS (XapakTepucTuueckue (yHKIUHM). BHyTpeHHss sHeprus u
DHTANBIUSA, UX (U3NYECKUU CMBICI. TepMOXMMHUS U TEPMOXMMHUYECKHE ypaBHEHHs. 3akoH l'ecca u
cnenctBusi U3 Hero. llonsatue o0 sHTpornuu, abCONIIOTHAS SHTPONHUS M CTpOEHHUE BellecTBa. l3Menenue
SHTPOIUHU B PA3JIMYHBIX MPOIIECCAX.

1.6. [TonsTre 0 XUMHUYECKOM KMHETHKE. XUMUYECKOE PAaBHOBECHE.

OnnocTtanuiiHble W CIIOKHBIE pEaKIMU. 3aKOH JAeUCTBYOMMX Macc. KOHCTaHTa CKOpPOCTH pEeaKIuu.
MonexkyJIsipHOCTh M TMOPSAOK pPEaKIUH. 3aBUCHUMOCTh CKOPOCTH PEAKIMU OT TeMIEpaTyphl, SHTAIbIUS
aKTUBALMU. [ OMOIre€HHBI U r€TePOreHHbIN KaTalus.

HctunHoe u kaxymieecss paBHoBecusa. KoHctanTa xumudeckoro paBHoBecus. CMenieHue
XUMHUYECKOro paBHOBecus, npuHuui Jle-lllarense — bpayHa.

Oneprusi ['ub6ca, ee cBA3b ¢ PHTponued W PHTAIbNHEH. Pu3nueckuii cMbIci 3Hepruu [ 'uodoca.
DHTPONUUHBINA U SHTAIBNUIHEIN (pakTops! mporecca. Csazb AG’; ¢ KOHCTaHTOW PaBHOBECHSI.

1.7. PactBophl. PaBHOBECHS B pacTBOpax.

[Ipoueccel, compoBoXaIONIEe OOpPa30BaHHUE >KUAKUX HCTUHHBIX PACTBOPOB HEDIEKTPOJIUTOB U
AJIEKTPOJINTOB. ACCOLMMPOBAaHHBIE M HEACCOLMMPOBAHHBIE 3JIEKTPOJIUTHL. CTeneHb IUCCOLMALUU.
Koncranta gucconumanuu. PaBHOBecMe B cuCTeMe, COCTOSALIEH W3  HACBILIEHHOI'O  pacTBOpa
MaJIOpacTBOPUMOTIO JIEKTPOJIMTA U €ro KpucTaioB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX COSIUHEHUH.
PaBHOBecue aucconuaniy BOJbI, HOHHOE MPOU3BEIEHHUE BOJABI M €r0 3aBUCUMOCTb OT TEMIIEpaTyphl.
[IIxana pH. I'maponns conen.

Pa3zoen 2. Heopranuieckasi XuMust

2.1. Xumus S-31eMeHTOB. 2.2. XuMus P- 3IeMEHTOB.

Bogopoa-niepBblil 31€MEHT NEPUOAUYECKON CUCTEMBI, €r0 JIBOWCTBEHHOE MOJIOKEHUE. DIIEMEHTHI
1-2 u 13-18 rpynn nepuoAMYEcKOdl CHUCTEMbl. 3aKOHOMEPHOCTM B HW3MEHEHUHU AJIEKTPOHHBIX
KOH(UTYpAIHid, BEJIMYUH PAIAYCOB, SJICKTPOOTPUIIATSIILHOCTH ¥ YHEPTHUH MOHHU3AIMHA aTOMOB. THUITHYHEIC
CTENEHU OKUCIIEHUA. XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH B CTPOEHUU U CBOMCTBAX
OCHOBHBIX TUIIOB COEIMHEHM, UX noydeHue. [lpupoansie coenMHEeHMs, OTyYE€HUE U IPUMEHEHHUE.

2.3. Xumus d-snemenToB. 2.4. Xumus f- aieMeHTOB.

OneMeHThl 3—12 rpynn nepuoandecKkoi CUCTEMbI. 3aKOHOMEPHOCTH B M3MEHEHUU JJIEKTPOHHBIX
KOH(QUTYpaluii, BETUYUH pPAJAUYCOB, OHHEPrUM HMOHHU3AIMNU, XaAPAKTEPHBIX CTEMEHEH OKHUCIeHUS,
KOOPJIMHAIIMOHHBIX YHCENl aTOMOB. [IpupoHbIe COeNMHEHMS, TTOTYYSeHUE U COMOCTaBlIeHnE (PU3HMUECKUX U
XUMUYECKUX CBOWCTB MPOCTBHIX BemecTB. CTpoeHWEe W CBOMCTBA OCHOBHBIX THIIOB COEJUHEHUH.
OcoOennoctu f- 31eMeHTOB.

4 O0bem yueOHOH TUCHMILINHBI

Beero Cemectp
Buj yue6Hoii padoThl 1 2
3E Axan. u. 3E | Axag. 4. 3E | Axkagn. u.
OO011as TPYIOEMKOCTh JUCITUTUIAHBI 12 432 7 252 5 180
Konraxrnas pabora - 6,23 224 | 356 | 128 |267| 96
ayIMTOPHBIE 3AHATHSI .
Jlexuum 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3anstus (I13) 0,89 32 0,89 32 - -
Jlaboparopusie paboTs (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHasA paboTa 3,77 136 2,44 88 1,33 48
KoHTakTHas camocTosTebHAS ) ) )
pabota 3,77 2,44 1,33
CamocrosiTeTbHOE U3YUECHHE 136 88 48
pa3ienoB AUCITUTUIMHBI
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Buasbl koHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonTakTtHas pabora —
MIPOMEKYTOUHAs aTTECTALIMS 2 08 1 04 1 04
[ToaroroBka Kk 3K3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIS: IK3aMeH IK3aMeH
Cemectp
Buj yueOHoit padoThl Beero 1 2
3E Actp.4u. | 3E | Actp.u. | 3E | Actp. u.

OO61ias TpyI0eMKOCTh JIUCIUILTHHEI 12 324 7 189 5 135
Konrakrnas pagora- 6,23 168 |356| 96 [267| 72
ay/IMTOPHBIE 3AHATHS ' ’ ’
Jlexumn 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24 0,89 24 - -
JlaGopaTtopusie padoTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHasi padoTa 3,77 102 2,44 66 1,33 36
KonrtakTHas camocTosTebHas ) ) )
I()jaell?\;)oTjTOﬂTenbﬁoe U3y4eHUe 3,17 244 133

¥4 102 66 36
pa3ienoB AUCIUTUIMHBI
Bunabl koHTpOJIS:
JK3aMeH 2 54 1 27 1 27
KonrakTtnas pabora —
POMEKYTOUHAs aTTeCTallUs 2 06 1 03 1 03
[TonroroBka K SK3aMeHY 53,4 26,7 26,7
Buja uToroBoro KOHTpoOJIs: JK3aMeH IK3aMeH

AHHOTanusA pado4ye NPorpaMMsbl M CHHUIIIMHbI
«Oprannyeckasi XMMHD»
1 Heab AWMCUMIVIMHBI — TPUOOpETEHHE CTYIEHTAaMH 3HAaHUM O CTPOEHHWU OPraHUYECKUX

COCIMHEHUH, OCHOBHBIX XHMHUYECKHUX CBOWCTBAX pA3UYHBIX KJIACCOB OpPTraHMYECKUX COEIWHEHUH U
METOJIaX WX TIOTYICHHSI, KaK TMPOMBIIUICHHBIX, TaK ¥ JJAOOPATOPHBIX.

2 B pe3yabTare u3y4eHusi AUCHUIIMHBI 00yYAIOUIUICH T0JIKEH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

OIIK-1.2; OIIK-1.6, OIIK-1.10

Buame:

— TEOPETHYECKHUE OCHOBBI CTPOSHHS M CBOMCTB Pa3IMUHBIX KIIACCOB OPraHMUECKUX COSIMHEHUI,

— CIOCOOBI MOJTYYCHUS ¥ XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUUECKHUX COSTMHCHUIA,

— OCHOBHBIE MEXaHU3MBI MIPOTEKAHHS OPTAaHUIECKUX PEaAKIIHii;

Ymemo:

— MPUMEHSATH TEOPETHUYECKUE 3HAHUS [T CHHTE3a OPraHUYECKUX COSAMHEHUH Pa3IMUHbBIX KJIACCOB;

— aHAJTM3UPOBATH U MPE/ICKA3bIBATh PEAKIIMOHHBIC CBOWCTBA OPTAaHUICCKIX COCMHEHHUN;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHUYECKUX COCIMHEHUM, 33JaHHOTO CTPOCHHS;

Brnaoemw:

— OCHOBaMH HOMEHKJIATYphI M KJIacCH(PUKAIMK OPraHUYECKUX COSINHEHUH,

— OCHOBHBIMHU T€OPETHUSCKUMHU MTPEICTABIICHUSIMH B OPTaHNUSCKON XUMHUH;

— HaBBIKaMH 00OCHOBAHUS PAlIMOHAIIBHBIX CIIOCOOOB MOTYYEHUS] OPraHMYECKUX BEIIECTB.

3 Kparkoe coaepskaHue I1CHUIITHHbBI
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Paszoen 1. Teopusa xumuyeckoeo cmpoeHus u HacvluyeHuvie yene6000poosl (VB).

1.1. [Ipupona XuMU4IECKO# CBS3H

IIpupona xoBaneHTHOW cBsizu. Dopmyinsl JIbtouca. @opmanbHbIi 3apsan. Teopus rubpuaAn3aLUuU
AQO. Teopus OTTaJIKWBAaHHS SJEKTPOHHBIX Tap BajeHTHOH oOosiouku (OBIIBO) m dopma mosekyi.
ATOoMHO-OopOHTaNEHBIE MOJENU. DPPEKTh B OpraHudeckoi XxuMuu. [ToHITHE O MEXaHU3ME XUMHUYECKON
peakuuu. [IpomexyTouHbIE COEAMHEHUS U YACTHUIIBI OPTaHUYECKUX PEAKLIUM.

1.2 Anxanbl

I'omonornueckuii psa. Mzomepus. Homenknatypa. CriocoObl momydenus. IIpoctpaHcTBeHHOE U
JeKTpOHHOE cTpoeHue. Pusmyeckue cpoiicTBa. OOIIas XapaKTepUCTUKA PEAKIHMOHHOW CIIOCOOHOCTH.
[Toctymar XsMMoHAaA..

1.3 Crepeounszomepusi

Tunbl cTepeon3oMepoB: KOH(POPMEpBI, T€OMETPUYECKHE HM30MEpbl, 3HaHTHOMEpbl. OnTuyeckas
uzoMepus. XupalbHOCTb. OHaHTUOMepbl. Panemuyeckas cmecb. CnocoObl MPOCTPAHCTBEHHOIO
n300pakeHust onTUYecKnx u3oMepoB.  OtTHocuTenbHas W abcomoTHas KoH(urypamuu. IIpoexiun
®umepa. D,L-Homenkmnarypa. R,S-Homenknarypa. [TonsTie 06 OnTHYECKON aKTUBHOCTH COCAMHEHHUH C
JIBYMSI aCHMMETPUYECKUMHU LICHTPAMH.

1.4 1{uknoankaHbl

I'omonornueckuit psa. Mzomepusi. Homenkmarypa. Crnoco6sl momydenus. Kondopmanuu. Tursr
HalpsKeHUH B HuKiIax. @u3znueckue cBoicTBa. Peakiny IUKI0aJIKaHOB.

Pa3zoen 2. Henacviwennvle y2ne6000poobi.

2.1. AnkeHnsbl

I'omonornueckuit psn. Mzomepus. Homenxiatypa. CnocoObl mnomydenus. IIpoctpancTBeHHOE
crpoeHue. Pusnyeckue CBOMCTBA. Peakunu ajkeHoB.

2.2 Anxunbl

I'omonornueckuit psg. Mzomepus. Homenknatypa. CnocoObl mnoisyueHus. [IpoctpaHcTBEHHOE U
ANEKTpOHHOE cTpoeHHe. Pu3nyecKue cBoicTBa. Peakiuy alnKiuHOB.

2.3. AnkaaueHsl U TOJUEHBI

[Tonste o mnepunMKINYecKuX peakiusx. ['omomorumueckuit psn. Knaccudukanusa. HM3omepus.
Howmenxknarypa. CiocoObl nonydyenusi. Peakiun 1,3-ankagueHos. [ToHsTHE 0 NEPUIUMKINYECKUX PEAKIUAX.
[Muknonpucoenunenue.. Ocodbennoctu peakiuii Junbca-Anbaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1 Teopuu apoMaTu4HOCTH.

CoBpeMeHHbIE MPENICTaBICHHUSI O CTPOEHUH OeH30i1a. ApoMaTHyYecKuil xapakrtep OeH3ona. DHeprus
conpspkeHust. O01ue KpUTepur apoOMaTHYHOCTH.

3.2 Coenunenus 0€H30JBHOTO psijia

N3omepus. Homenknarypa. CriocoObl monmydeHus. [IpocTpaHCTBEHHOE M 3JEKTPOHHOE CTPOEHHE.
®dusnueckue cBoiicTBa. O0IIas XapaKTepUCTHUKA PEAKITMOHHON CITOCOOHOCTH.

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

4.1 T'anoreHONpOM3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxwi- n anmutranoreHuisl. M3omepus. Homenknarypa. Crioco6s! nonmyyenus. [IpoctpancTBenHoe
Y DJIEKTPOHHOE CTpoeHne. PU3NYecKue CBOMCTBA.

Peakumu  HyKI€OQUIBHOTO  3aMEIIEHUS M OTUICTJICHHA.  BUMONEKYNApHBIH — MEXaHHU3M
HyKJIeODUIBHOTO 3amenieHus (Sn2).

MOHOMONEKYISpHBIA  MEXaHW3M HYKJICOQHUIBHOIO 3aMelleHus. Peaknuu oTHIeIUICHUs. [3-
OnmnvuanpoBanne. Mexannsmel E1 n E2. ApoMarnueckue ramoreHonpon3BoaHble. MeXaHn3M 3aMeleHNs
rajjoreHa B aKTUBUPOBAHHBIX TrajoreHapeHax (Sn2 apom). HeakTuBHpOBaHHBIE TaJOr€HONPOM3BOIHBIE
apoMaTHYECKHX YTJIEBOJOPOIOB; apUHOBBIM MEXaHU3M 3aMeIIeHUs raJIoTeHa.

4.2 DneMeHTOpraHn4YecKue COeAMHEHUS.

XapakTepucTuKa CBSI3€M  YyIVIEpOJ-3JIEMEHT B 3aBHUCHUMOCTH OT TIOJIOKEHHUS DJEeMEHTa B
[lepuonnyeckoit cucreme sieMeHTOB. Mertamiopranndeckue coenuHeHus. Homenknatypa. CrocoObl
MOJIy4eHUS] JINTHII- U MarHUMOpPraHW4YecKuXx coeauHeHui. Peakums ['punbsapa, mexanusm. CrtpoeHue
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peaktuBOoB ['puHbsipa. MX peakuuum ¢ COECIUHEHUSIMH, COACPXKALIMMU AKTUBHBIA AaToOM BOAOPOAA:
KHCJIOTaMH, CIIUPTaMH, AMAHAMH.

4.3 CiupTsl.

Opnnoaromusle ciupthl. Knaccudukanus u Homenkinarypa. Crioco6s! nostyuenus. IIpocrpancrsenHnoe
U DJIEKTPOHHOE CTpoeHHe. XHMMHYECKHE CBOoWcTBAa. MHoroaromssle cnupthl, [nmkxosmu. I'munepus.
Crnioco6s! nonyuenus. dusznueckue U Xumuyeckue cBoicTBa. IIpakTiuueckoe npumMeHeHue.

4.4 ®eHonbl

Knaccudukanmus u  Homenkinatypa. CnocoObl  mosydeHus.  Dusuyeckue  CBOMCTBa.
ITpocTpaHCTBEHHOE U 3IEKTPOHHOE CTPOCHNE. XUMUYECKHAE CBOMCTBA

4.5 TIpoctsie 3¢pupsi

Knaccudpukanuss u  HomeHkimarypa. CrnocoObl  momydeHus.  Pusnyeckue  CBOMCTBA.
[IpocTpaHCTBEHHOE U AIIEKTPOHHOE CTpoeHHe. XuMmHuuyeckue cBoiictBa. Lukmmueckue >¢upsl.  Kpayn-
s¢upsl. KommiuekcoobpazoBanue ¢ MoHaMu MeTaiuloB. [Ipumenenue.

4.6 DroKCcUCOeAMHEHUS

N3omepusa. Homenknarypa. CrnocoOsl monydenus. dusmdeckue cBoiicTBa. [IpocTpaHcTBeHHOE H
JIEKTPOHHOE CTPOCHUE JTWICHOKCHAA. XMMHYECKHME CBOMCTBA. MeXaHM3Mbl pEaklUil UM HalpaBJICHHUE
packpbITHs Kojblia. [IpuMeHenne B MPOMBIIITIEHHOM OPraHM4eCKOM CHHTE3E.

Pazoen 5. Anvoecuowt, kemomnwi. Kapbonosvie Kuciomsli u ux npou3eooHule.

5.1. Anbnerupl U KETOHBI

Knaccudukanusa u Homenkiarypa. CrnocoOsl nonydyenus. @usnueckue cpoiictsa. [IpoctpancTBeHHoe
U 3JIEKTPOHHOE CTpOEeHHE. XMMHUECKHE CBOMCTBA.

5.2 a, B-HenacslieHHbIE allbJeTU/IbI U KETOHBI.

Homenkmarypa. CriocoObl moydeHusi. [IpocTpaHcTBEHHOE U 3JIEKTPOHHOE CTpoeHue. Peakimm
IOPUCOEIUHEHUS 3NEeKTPOUIbHBIX (OpoMa M TraJlor€HOBOAOPOAOB) U HYKICO(DUIBHBIX pearcHTOB
(CMHUJIBHOM KHMCJIOTHI M a30Tcozepkaux Hykieodunos). 1,2- u 1,4-Ilpucoeaunenne. Mexanusm peakuuit
1,2- u 1,4-nprcoeuHEHNs METAJUIOOPTaHUYECKUX COCTUHEHUH.

5.3 OgHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

Knaccudukanus u HomeHkiatypa. CrnocoObl momydeHus. IlpocTpaHcTBeHHOE M 3JIEKTPOHHOE
cTpoeHue. Pru3nyeckue CBOKMCTBA. XMMHUYECKHE CBOMCTBA.

5.4 ®OyHKIMOHAIbHBIE NPOU3BOJHBIE KAPOOHOBBIX KHCIOT: TaJOT€HAaHTHIPU/B! (AaLMITaJOreHUIbl),
AQHTUJPUJIBL, CIIOKHBIE 3(UPDI, AMUIbI, HUTPHUJIIBI.

CriocoObl nosydeHusi. OCOOEHHOCTH MPOCTPAHCTBEHHOT'O M 3JIEKTPOHHOIO CTpoeHMs. Baxkneine
cBoiictBa. Peakunu N- u O-anminupoBaHusi. X MeXaHU3Mbl. KeTeHbl U TUKETEHBI.

5.5 MHOroocHOBHbIE KapOOHOBBIE KHCIIOTHI.

JlukapOOHOBbIE KUCIIOTHI JKUPHOTO U apomaTudeckoro psana. Homenknarypa. CnocoObl mosgyueHus.
dusnyeckre M XuMHUeckue cBoiictBa. ManoHoBblid 3¢up. [lomyuenne. Crpoenune, CH-KucnorHocTb.
Peakunu koHA€HCAIMM MaJTOHOBOTO 3(Upa U MaIOHOBOM KHCIIOTHI C alIbJIETHIaMH.

5.6 a,- Henaceimennpie KapOOHOBBIE KHCIOTH U MX (DYHKIIMOHAJIBHBIE TPOU3BOIHEIE.

[TpoctpancTBeHHast n3omepusi. CrocoObl oay4YeHUs1. XUMHUYECKUE CBONUCTBA.

5.7 Anpaeruso- ¥ KeTOKUCIOTHI.

Knaccugukanus 1 HOMeHKnarypa. o, 3, y-ANbIerufo- U KETOKHUCIOTHL. ALIETOYKCYCHBIH 3¢dup.
Cnoco6s1 momydenusi, ctpoenue. Konnencanuu Knstitzena u lukmana. MexaHu3msl.

5.8 3amer€HHbIe KapOOHOBBIX KUCIIOT.

["anoreno3ameniennbie KucnoThl. Knaccugukanus u HomeHkiaarypa. CriocoObl moiydeHus o- u f3-
raJIoTeHO3aMEIICHHbIX ~ KUCJIOT. XHMHUYEeCKHe CBOMcTBAa. [MAPOKCUKUCIOTHI: KiIacCUPUKaus U
HoMeHKJaTtypa. CnocoObl monydeHus. OCOOEHHOCTH CBOMCTB -, (-, Y-THAPOKCUKHUCIOT. JIaKTOHBI.
AMuHokucH0TEL. CriocoOs! nonmyuenusi. Ctpoenue. Baxkneimue pusnueckre 1 XMMUYECKHE CBOWCTBA.

Pa3zoen 6. A3omcooepoicawue u cemepoyuriuyeckue coeOuHeHus.

6.1. Hutpocoennuenus

Knaccugpukanus um HomeHkinatypa. CrmocoObl monyuyeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHue. XUMHUYECKHE CBOMcTBa. TayTomepus NEpPBUYHBIX W BTOPUYHBIX alHpaTHYECKUX
HUTpPOCOENUHEHUN. Peakunu.
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6.2. AMUHBI

Knaccudukamus u HOMeHknarypa. CnocoOwl momydeHus. Pusndeckue CBOHWCTBA. XHUMHYECKUE
CBONCTBA.

6.3 A3a- ¥ 1Ma30CcoeIUHEHUS

[lonyyenue nua3ocoeAMHEHUN peakluue AMA30THPOBAHMS: YCJIOBHUS MPOBEIACHUS pPEaKUUH U
MEXaHU3M; Pa3jIndusi B YCTOMYMBOCTH HACBIIIEHHBIX M apOMAaTUYECKUX Aua3zocoeAuHeHui. dusnueckue
cBoiictBa. IIpocTpaHCTBEHHOE U DJEKTPOHHOE CTPOCHHE AapOMATHUUYECKUX JIMa30COCIMHEHHUI B
3apucuMocTd OT pH cpenbl, TayromepHble mpeBpaiieHus. XHUMHUYECKHE CBOWCTBA. A30cCOYeTaHHeE.
[Tonyuenue u npuMeHeHue azacoequHeHu. CUHTE3.

6.4 T'eTeponKIMYECKUE COCTUHEHUS

Knaccudukanus. ['erepouukinyeckue apomaruyeckue coequHeHus. OCOOEHHOCTH MOJEKYIISIPHON
CTPYKTYypHl. [ISTHUYICHHBIE TETePOLUKINYECKUEe coenuHeHus: (ypan, nuppoi, tnodeH. HomeHkmarypa.
CnocoObl monyuenus. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHue. ApoMaruyHocTh. OcOOEeHHOCTH
peakuuii  AnekTpodwibHOrO 3amemieHus. lllecTuuneHHBIE W TOMUSACPHBIE TETEPOIUKIUICCKIE
COCMHEHUS: THUPUIUH, XUHOJMUH, akpuIuH. [lupuauH. DJEKTPOHHOE CTPOEHHE U aAPOMATUYHOCTH.
OCHOBHOCTP W HYKJICODUIBHOCTh. Peakmmm 31eKTpOGUIBLHOTO ¥ HYKICOPHIBHOTO 3aMEHICHUS:
pPEaKIMOHHAs CIIOCOOHOCTh M OpHeHTauus. Tayromepus 2- U 4-TUAPOKCH M aMHHOMUPHUIUHOB.
CoenuHeHus ¢ HECKOJIBKUMHU IeTepOoaTOMaMu B ITUKIIC: IHA30J1bl, OKCA30JIbl, JUA3UHbI U TpUa3uHbl. O0IIas
XapaKTePUCTHKA XUMUYECKUX CBOMCTB.
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4 O0bem yueOHOM TUCUUILIUHBI.

Cewmectp
Bceero
Bi1 yucOHoi paGoTs! 2 ceMecTp 3 cemectp
3F Axan. 3F Axan 3F Axap.
q. .. q.
OO0mast TpyI0€MKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHasi pabora — ayIMuTOPHBbIE 3,55 128 1,33 48 1,78 64
3aHATHS:
Jlexun 1,77 64 0,44 16 0,89 32
[Tpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusbie paboTsl (JIP) - - - - - -
CamocrosiTejibHas padoTa 4,45 160 1,67 60 3,22 116
KonTaktHas camocrositenbHas paboTa 0.4 04 i
(CAmmK uz VII ons 3a4 / 3au ¢ oy.) 4,45 167 3.22
aMOCTOSITEIILHOE H3yYEHUE Pa3/IeIIOB 159.6 59,6 100
JIACIIUILTUHBI
Buabl KOHTPOJIA:
Buo konmpons uz YII (3au /3au c ou.)
IK3aMeH 1 36 - - 1 36
KonTaktHas paboTa — MpOMEKyTOYHAS
0,4 - 0,4
aTTecTalus 1 - 1
[ToaroToBKa K 9K3aMeHY. 35,6 - 35,6
3auér ¢
Buja uToroBoro KOHTpoJIs: . IK3amMeH
OIIEHKOM
Beero 2 ceMeCT(;;eMTCTg ceMecTp
Bun yuebnoit paboTsl
3E Actp. 3E Actp. 3E Acr
q, 9. p. 4.
OO01mas TpyA0eMKOCTh AUCHIUTIINHBI 9 243 3 81 6 162
KonTakTHasi padoTa — ay1uTOpPHbIE 3,55 9% 1.33 36 1,78 48
3aHSATHS:
Jlexmun 1,77 48 0,44 12 0,89 24
[Tpaktuueckue 3austus (I13) 1,78 48 0,89 24 0,89 24
JlaGopatopusbie pabotsl (JIP) - - - - - -
CamocrosiTejibHas padoTa 4,45 120 1,67 45 2,78 75
KonTakTHas camocTosTensHas paboTa 03 03 i
glmml( uz YII ons 3a4 / 3a4 ¢ oy.) 4.45 167 278
aMOCTOSITeNIbHOE U3yYEHHUE Pa3/IEIOB 1197 44,7 75
JIACITUIIIHHBI
Buabl KOHTpOJIA:
Buo konmpona uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KonTakTHas paboTa — MpOMEKyTOUHAS
0,3 - 0,3
aTTecTanus 1 - 1
[ToaroToBKa K K3aMeHY. 26,7 - 26,7
3auér ¢
Buj MTOroBOro KOHTPOJIS: 9 9K3aMeH
OIIEHKOH




AHHOTanus padoveil NPOrpaMmMbl JUCHUIIIHMHBI
«AHAJIUTHYECKAS XUMHUSI»

1 leap JucHMIUIMHBI — IPpUOOpETEHNE O0YYAIOMUMHUCS 3HAHUK UM KOMIIETCHIINH, HEOOXO0IUMBIX
JUTSL pellIeHUs KOHKPETHBIX 33]1a4 XMMHUYECKOr0 aHaJu3a.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0IUICS 10JIKEeH:
Obnadamye cleayOIUMI KOMIIETCHIUAMU ¥ HHAMKATOPAMH UX TOCTUKECHHUS:
IIK-2.1; I[IK-2.2; [IK-2.3

3namo:
e OCHOBHBIE TIOHATUS, TEPMHUHBI, METOABl U IPUEMBl Kaue€CTBEHHOTO M KOJIMYECTBEHHOIO
XUMHYECKOI0 aHaJIN3a;
e  TEOPETHYECKHE OCHOBBI (PU3MKO-XMMUYECKUX METOJIOB aHAIIN3A;
e  INpUHUMIIBI PabOTHl OCHOBHBIX NPUOOPOB, MCIOIB3YEMBIX MAJIS MPOBEICHHS KaueCTBEHHOIO U
KOJIMYECTBEHHOT'O aHAJIN3a;
Ymemn:
e TPHUMEHSTh NPHOOPETCHHBIE NPAKTUYECKHE HABBIKM B TPOPECCHOHATBHON NEATEILHOCTH JUIS
pEILIeHUs] KOHKPETHBIX aHAJIUTUYECKUX 3a/1a4;
e TPOBOJIUTH OOOCHOBAHHBIN BHIOOp METO/Aa aHANW3a C y4eTOM Ieliell W 0COOEHHOCTEeH TaHHOM
IIPAKTUYECKOH 3a7a4u;
e IPOBOJUTH PACUEThl HA OCHOBE ITPOBEIECHHBIX MCCIIEA0BaHUI;
e IIPOBOAMTH METPOJIOTMYECKYIO OLICHKY PE3YJIbTaTOB KOJNYECTBEHHOIO XUMUYECKOT0 aHAIN3a
Braoemy:
e  OCHOBAaMHU METPOJIOTMYECKOHN OLIEHKH PE3YJIbTAaTOB KOJUYECTBEHHOTO XUMUYECKOTO aHAJIN3a;
e [IpUEMaMM MHTEPIpPETALH PE3yJIbTaTOB aHAJIU3a HA OCHOBE KBAJIUMETPUUECKUX OLICHOK;
e  METOJO0JIOTHEH XUMHUYECKUX M (U3UKO-XMMHUYECKHX METOJIOB aHAJIN3a, LIMPOKO HUCIOJIb3YEMBIX B
COBPEMEHHOM AHAIIMTUYECKON ITPAKTUKE

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Pasoen 1. Vinentudukanus MOHOB 3JI€MEHTOB B pacTBOpax

1.1 BBeneHue B COBpEMEHHYIO AHAIIUTHYECKYIO XHUMHIO.

AHanuTHueckas XMMHUS KaK OCHOBA METOJOB M3Y4YEHHMS M KOHTPOJS XMMHMUYECKOTO COCTaBa BELIECTB B
MaTepuaibHOM IPOU3BOJCTBE, HAYUYHBIX HCCIIEOBAHMSIX, B KOHTpOJIE OOBEKTOB OKpYXKAlOLIeH cpeabl.
Bunel ananuza. DneMeHTHbIM, MOJEKYISpHBbINA, (Da30BbIi M W30TOMHBIM aHanu3. KonuuyecTBeHHBIH U
KaueCTBEHHBIN aHaJIN3 OPraHMYEeCKHMX M HEOPraHWYECKUX BEIIECTB. XMMHUYECKHE, (PU3UKO-XMMHUYECKHE
METO/Ibl aHAIN3a, UX B3aMMOCBA3b, COOTHOLIEHHE U NPUMEHEHNE. AHAIIMTUYECKUI CUTHAJI KaK HOCHUTENb
KayeCTBEHHOW M KOJIMYECTBEHHOW HHpopmanuu o0 o0bekTe aHaiu3a. llocTaHOBKa aHaIMTHYECKOM
3aJaud. AJITOPUTM NPOBEIEHUS aHajau3a: oTOOp cpenHeil mpoObl, MOArOTOBKAa MPOOBI K aHAaJIU3y,
MU3MEPEHHUE AaHATMTUYECKOTO CUTHAJIA U €r0 METPOJIOTUYECKAs OLIEHKA, pacdyeT Pe3ysIbTaTOB aHAIU3a U UX
uHTepnperanys. I[lpuMmepsl pelleHHs 3amad aHAIUTUYECKOTO KOHTPOJIS B XUMUYECKOM TEXHOJOTUH, B
aHaJIM3e 0OBEKTOB OKpYyXkaromien cpenbl U Ap. [ToHATHS 0 COBpeMEHHBIX METO/AaX 3JIEMEHTHOIO aHaIM3a:
aTOMHO-’MHUCCHUOHHBIN aHAJIN3, aTOMHO-a0COPOIIMOHHBIN aHaIN3, PEHTT€HO(IIYOPECHEHTHBIN aHaIN3.

1.2 Cnenuduka 3a71a4 aHATUTHYECKON XHUMUH.

OcHOBHBIE ~TepMHUHBI aHamuTH4Yeckod xumuu. OOHapyxkenue. Ormpenenenue. AHamus.
AHalIUTHYECKHE XUMHUYECKHE peaklIMM Kak OCHOBa XMMMYECKOro aHanuza. KadyecTBeHHblE U
KOJINYECTBEHHbIE AHAINTHYECKUE XUMHUYECKHE peakuuu. TpeOoBaHMSA, TpEABbSBISIEMble K HHUM.
Crneunduka aHaIUTUYECKUX pEaKIUil, HCHOJNb3YeMbIX B aHaiuu3e. AHanuThyeckas ¢opMa H
aHAJTUTMYECKUE NPU3HAKA. AHAIUTUYECKUE pPEaKIMM M aHATIUTHYeCKue HPQPEeKThl. XapaKTepHUCTUKU
AQHAINTUYECKUX PEaKLUN: YyBCTBUTEIBHOCTb, U30MPATEIbHOCTh (CEIEKTUBHOCTE). ['pymnmoBble, oOriue,
YacTHBIE, XapakTepHble M crneuuduyeckue peakuuu. Ilyrn TOBbILIEHUS W30UPATENBHOCTH U
YyBCTBUTEJIBHOCTH aHAIUTHYECKUX PEAKIIHI.

1.3 Xumunueckne paBHOBECHS B TOMOTE€HHBIX U T€TEPOr€HHBIX CUCTEMAX, IPUMEHSEMBIX B
AHAJIMTUYECKON XUMHH.
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OCHOBHBIE  THUNBl  pEaKLUMM, MPUMEHSIEMbIX B  aHAJIMTHUYECKOM XuUMUM  (OCaXIeHus,
KHCJIOTHOOCHOBHBIE,  KOMILUIEKCOOOpa3oBaHMs, OKUCIEHUs-BoccTaHOBIEHUs1). COCTOSIHME  MOHOB
AJIIEMEHTOB B pacTBopax. KOHCTaHTBI paBHOBECUs AaHAJIUTUYECKUX PpEaKUHMH: TEpMOAMHAMMUYECKUE,
KOHLICHTPALlMOHHEIE, YCIIOBHBIE. dakTopsl, BIIUSIFOIIINE Ha XUMHYECKOE paBHOBecCHE
(koMIuIeKcO0OpazoBaHue, 00pa3oBaHNE MAJIOPACTBOPUMBIX COCIMHEHHUN, N3MEHEHNE CTEIICHH OKUCIICHUS
OTIpeIeIIIEMOr0 HOHA, BIIUSAHHUE IPUPOJIbI PACTBOPUTEIIS, HOHHOM CHUJIBI, TEMIIEPATyphl, COCTaBa PacTBOPA).

PaBHOBecusi B aHaJIMTUUYECKU BA)KHBIX MPOTOJUTUYECKUX cHucTeMaxX. KOHCTaHTBI KMCIOTHOCTH U
OCHOBHOCTH. YpaBHEHMs MaTepuaipbHOro OanaHca. Beruucienne pH pacTBOpoB KHUCIOT U OCHOBaHUI
pa3IMyYHOM CUIbI, cMeceil KHCIOT M OCHOBaHUU. bydepHble pacTBOpBI, UCHOIB3yEMble B XHMHUYECKOM
aHalM3e: UX COCTaB, CBoicTBa (OydepHas eMKOCTh, 00acTh OydepupoBanus), pacuer pH, npuMeHneHue B
AHAJIUTUYECKON XUMHUH.

AHaAMTHYECKUE PEAKIMHA KOMILJIEKCOOOpa30BaHUs, OCaXICHUS, OKHCICHHSI-BOCCTAHOBIICHHUS.
OO61ue, cTyneH4aThle U YCIOBHBIE KOHCTAHThI YCTOMYMBOCTH KOMIUIEKCHBIX coeinHeHui. Mcnonb3oBanue
peakiuil KOMIUIEKCOOOpa30BaHUsI B aHAJUTUYECKONM XUMUU (OOHApyKEHHE U KOJIMYECTBEHHOE
orpezeneHue, MackupoBanue). Vcronb30oBanue peaklnii ocaxaeHus B aHaIUTHUeCKuX nensx. Koncranra
paBHOBECHS peaKLUil 0CaXIEHUSI-PACTBOPEHUS; (DaKTOPHI, BIHUSIOIINE HA pACTBOPUMOCTH OCaKoB. Pacuer
YCIOBHM OCAXKIEHUS M PpacTBOpPEHUs O0cagkoB. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PAaBHOBECHUS.
CraHgapTHBIN U peabHbIA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE IOTEHIIUAIIBI.

XuMuyeckue # (PU3MKO-XUMHUYECKHE crocoObl ompeaeneHuss pH pactBopoB. PaBHOBecus
AQHATUTHYECKUX PEAKIHHd KOMIUIEKCOOOpa3oBaHWsl W ympaBieHHe WMH. DakToppl, BIHMAIONNE Ha
HaIlpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui. KoHCTaHTa paBHOBeCHS U €€ XUMHUKO-
aHATUTHYECKOe 3HaueHue. PacueT ko HUIIMEeHTOB MOOOUHBIX PEaKITHiA.

1.4. KayecTBeHHbIE U KOJIWYECTBEHHbIE aAHAIUTUYECKHE PEAKUUU C OPraHUYECKUMU
AQHAIUTUYECKUMU pEeareHTaMu B aHAJIN3€ HEOPraHMYECKHUX BEIIECTB.

Oprannueckue aHanutuyeckue peareHtol (OP). Krnaccudukamus OP mo Tunmy peakuwii ¢
HeopranuyeckuMu uoHamu. KommekcooOpasyroue OP u cTpoeHHe MX MOJEKYJI: (YHKIIMOHAJbHO-
AQHAIUTUYECKAss M aHAUTUKO-aKTUBHAs Tpymmbl. OCOOEHHOCTH WM TMpeuMylecTBa Hcmonb3oBaHus OP,
oOmacti mpuMeHeHus. JlONMOTHUTENBHO: TEOpHs NEHCTBHS KomIiekcooOpasyrommx OP, yuer moHHOTO
cocrosgaus OP u Meramna. I'unore3a aHaloruil U npakTUYECKUe BbIBOABI U3 Hee. IIpupona xumuueckon
cBs3M B KoMmIuiekcax OP ¢ moHamMu MeTallIoB U €€ MPOsIBIIEHUE B LIBETHOCTH KoMiuiekcoB. Peakuuu OP c
XpOMOGOPHBIMU  3JIeMEHTaMH. VHTEHCHMBHOCTb OKPAaCKM aHAIUTHYECKUX (OPM M HMHTEHCUBHOCTb
norsiouieHus. Vcrnonp30Banne peakiyii OpraHn4eckiX peareHToB B (POTOMETPUYECKOM aHAIM3E.

Pa3zoen 2. KonnyecTBEeHHBIN XUMUYECKUH aHATTU3

2.1. IIpuHIMIIBI ¥ 33]]a91 KOJTMYECTBEHHOTO aHAIIN3A.

Knaccupukanus MeToJoB KOJMYECTBEHHOrO aHanu3a. TpeGoBaHMsA, TperbsBIIEMble K
XUMHYECKMM pPEaKIHUsIM B KOJWYECTBEHHOM aHalu3e. OTamnbl KOJUYECTBEHHOTO ONpEAETICHHUS.
XapakTepUCTUKa PE3YJbTAaTOB KOJWYECTBEHHOTO XHMHYECKOro aHanuza. OmpeneseHue coaep:kKaHus
BEllecTBa B pacTBope, pacueTHble (Gopmynbl. CriocoObl MpeACTaBIECHUS Pe3yNbTaTOB aHanM3a. TecThl Ha
BBISIBJICHHE CHCTEMATUYECKUX IMOTPEIIHOCTEH B PE3YJIbTaTaX KOJIMUYECTBEHHOIO XMMHYECKOIO aHAIU3a.
[IpoGooT6op 1 MpoOONOATrOTOBKA.

2.2. Tutpumerpuueckuil ananus. TUIbl peakuuii, UCIIOIB3yeMbIX B TUTpUMeTpuu. TpeGoBaHus,
IpeIbsABIsIEMbIE K HUM.

[Mpunuun tutpumerpuu. TurtpoBanume u ero sTanbl. ['paduueckoe u3o0paxeHue mporecca
TUTPOBAaHUS — KPUBBIE TUTPOBAaHUA, UX BHUIbl. CKauyOK Ha KPUBOW TUTPOBAHHUSA, TOUKA SKBHUBAJIEHTHOCTU
(T.3.) n xoneunas touxka tutpoBanus (K.T.T.). IlepBuunble u BTOpUYHBIE CTaHAAPTHL. I[IpueMbl
TUTPUMETPUUECKOr0 aHajlM3a: MpsMOoe W OOpaTHOE TUTPOBAHME, KOCBEHHBbIE METOJbl. THIBI peakiuid,
UCTIOJIb3YEMBIX B THTPUMETPHUUECKOM aHAIIM3€; TPEOOBAHUS, IPEIbIBISAEMbIC K HUM.

JlononHuTENpHO: HMHCTpyMEHTalIbHbIE MeTOAbl MHIuKamuu TO. IloTeHnumoMeTrpudyeckoe THUTPOBAHUE.
Mertopn I'pana. Jlpyrue cnocoObl yCTaHOBIEHHSI KOHEUHOW TOYKU TUTPOBAHHUSL.
2.3. Peakiun HEUTpaIM3aluy B KOJIMYECTBEHHOM XMMHYECKOM aHAIIN3E.
MeTobl KUCIOTHO-OCHOBHOTO THUTpOBaHUA. CyIIHOCTh METO/JAa KHCIOTHO-OCHOBHOTO THUTPOBAHMS.
KpuBble KUCIOTHO-OCHOBHOTO THUTpOBaHHS. PacueT M mocTpoeHHe TEOPEeTHYECKUX KPUBBIX TUTPOBAHUS
CHJIBHBIX M CJa0BIX OJJHOOCHOBHBIX NMPOTOIUTOB. DaKTOpHI, BIAMSIONMIME HA BEITUUYMHY CKayKa Ha KPUBBIX
KHCJIOTHO-OCHOBHOTO TUTpoBaHUs. CrocoObl yCTaHOBJIEHHS KOHEYHOM TOYKM TUTpoBaHus. KucinoTHo-
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OCHOBHBbIE MHJMKATOpPbl, MHTEpPBAl IE€pexoja OKPAaCKU HHIAUKaTopa, mokazaresnb tuTpoBanus (pT).
[IpaBuno BBIOOpa WHAMKATOpa Ui KOHKPETHOrO ciydash TUTpoBaHus. llpakTudeckoe HIpUMEHEHHE
peakuil KUCIOTHO-OCHOBHOIO B3auMoaeucTBus. [IoTeHInOMeTpu4ecKoe TUTPOBAHUE HA OCHOBE PEaKLUU
KHCJIOTHO-OCHOBHOT'O B3aUMOA€HCTBH. VIHANKAaTOpHBIE MOIPEIIHOCTH U UX OLIEHKA.

2.4. AnanmuTHUYECKHE pEaKIMH KOMIUIEKCOOOpa30oBaHUS M OCAKIACHHS B KOJIWYECTBEHHOM
XMMHUYECKOM aHaJIM3e.

Hcnonp3oBaHne KOMILIEKCOOOpa30BaHMA B  XUMHUeCKOM aHanu3e. Heopranumueckue u
opraHuyeckue Jsura”japl. KOMIUIEKCOHBI M MX CBOMCTBAa. YCIOBHbIE KOHCTAHThl YCTOHYHMBOCTHU
KOMILJIEKCOHATOB U HUX IpaKTHYeCKoe Hucroib3oBaHue. OO0OCHOBaHME BbIOOpa ONTHUMAJIbHBIX YCIOBHUH
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHMs. KpHBble KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUs. DakTopsl,
BIUSIONINEG HA BEJIMYMHY CKayka Ha KpuBBIX TuUTpoBaHHUsA. CmocoOwl ycranoBienus T.0. m K.T.T.
MeTamioXpoMHble MHIUKATOPHI, MPUHLIUN UX ACHCTBH. BbIOOp MHAMKAaTOpa IS KOHKPETHOTO CIydas
TUTPOBaHUA. AHAJIUTUYECKHE BO3MOXHOCTH  METOJa  KOMIUIEKCOHOMETPUYECKOI'O  TUTPOBAHMSL.
[IpumeHeHne KOMIIJIEKCOHOB B @aHAIMTUYECKON XMMHUU B KaUECTBE MACKUPYIOIIMX areHToB. lIpuMenenue
XMMHUYECKMX  peakuui  KOMIIeKcooOpa3oBaHus B (OTOMETPUYECKOM  aHalu3e, B  METOJe
KOHAYKTOMETPUYECKOTO TUTPOBaHMUSA. Peakuuu ocakaeHusi B KOJMYECTBEHHOM XUMHYECKOM aHaJIM3€.
I'paBumerpuueckuii ananu3. Teopernueckoe 00OCHOBaHME BbIOOpA ONTUMAIBHBIX YCIOBUN OCAaKICHUS
KPUCTAIIIMYECKUX M aMOpP(HBIX OcaakoB. [IpuMeHEeHHE XUMHYECKHX pEaKUHMH OCAXKIEHHS B METOJE
HOTEHIIMOMETPUYECKOr0  TUTPOBaHMs, B  MeToAe  Typounumerpuu. OCOOEHHOCTH  peakuui
KOMILIEKCO0Opa3oBaHus (xenarooOpazoBanus) HOHOB MeTauioB ¢ D/ITA. OcaguTtenbHOE TUTPOBAHUE.

2.5. AHajnuTUYeCKHE pPEaKIHMHU OKUCIECHUSI-BOCCTAHOBIEHUS! B KOJIMYECTBEHHOM XUMHUYECKOM
aHaJIu3e.

OKUCIINTENIEHO-BOCCTAHOBUTEINIbHAS PEaKLUsl U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIA MOTEHLUAL.
KoHcTanTsl paBHOBECHS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakluuid. BoIOOp TUTpaHTa U ONTHUMAaJIbHBIX
ycI0BUH TUTpOBaHUs. KprBble OKHUCINTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBaHUS. DaKTOPBI, BIUAIOIINE HA
BEJIMYMHY CKayKa Ha KpUBOW TUTpoBaHUA. VHOUKalMs KOHEYHOW TOYKU TUTPOBAHUS XUMHYECKUMU U
bu3uKo-xuMHUeCKUMH MeToAaMu. Ilepmanranaromerpus. XapakTepUCTHKa METO/1a. Y CJIOBUS IPOBEICHUS
NepMaHraHaTOMETPUUYECKUX oOmIpeleneHuid. BemiectBa, omnpenensieMple IE€pMaHraHATOMETPUUYECKUM
MeTrosioM. JIOCTOMHCTBA M HEAOCTaTKM Meroaa. HMopomerpus. XapakTepuUCTHKa MeETOJa, YCIOBUS
IPOBEJCHUS HOJOMETPUYECKOTO ONpEeJesieHUuss BemecTB. JlOCTOMHCTBA M HENOCTAaTKHM METOo[a.
[TpuMeHeHne peakiuil OKUCIEHUS-BOCCTAHOBIIEHUS B METO/IE€ TIOTEHIMOMETPHUYECKOIO TUTPOBAHUS.

2.6. NonooOMeHHast xpomatorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIIN3e.

TpeboBanusi, mpeabsBIseMble K peaklusiM HOHHOro oOMeHa. M3oTepma noHHOro oomeHa. BriGop
ONTUMAJIBHBIX  YCIOBHUHI HMOHOOOMEHHOTO pa3jieneHus BewlecTB. lIpuMeHeHHe HMOHOOOMEHHOMN
Xpomarorpaduu B aHAJUTUYECKONH XMMHUHM OPraHMYECKMX M HEOPraHWYECKHUX COeIMHEHMH: pa3JielieHue,
OUYHNCTKA, KOHIIEHTPUPOBAHUE U T.1.

Pasoen 3. BBenenue B pu3nKo-xuMuieckre (MHCTPYMEHTAJIbHbIE) METO/IbI aHAJIN3A

3.1. ®PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHYECKOW XHUMUH.

Knaccudukanuss  QU3MKO-XMMHUYECKMX METOJIOB aHain3a. AHAJIMTUYECKMH CHTHAJ — Kak
uH(popMaTuBHas (QYHKIMS COCTaBa BEILIECTBA U €ro KoiauuecTBa. [IprMepsl aHaTUTUUECKUX CUTHAIOB U UX
n3mepenuit B DXMA.

3.2. MeTponornyeckue OCHOBBI aHATMTUYECKUX METOJIOB.

OCHOBHBIE AHAIUTUKO-METPOJIOTUUECKNE XAPAaKTEPUCTUKUM METOJOB M DPE3YyJIbTaTOB aHAIU3a,
CIOCOObI MX OIEHKHU: Npefen OOHapyKeHUs, KO3(PQPUIMEHT YyBCTBUTEIBHOCTH, HIDKHSISI U BEPXHSIS
IpaHULla JMANa30Ha OIpPEAEHAEMBIX COJEP)KAHUM, CEJNEKTUBHOCTb, IPELU3UOHHOCTh B YCJIOBHSX
CXOAMMOCTH (TIOBTOPSIEMOCTH) W BOCHPOM3BOAMMOCTH, MPABUIBHOCTH, 3KCHpPEeCcCHOCTh. OO0O0IIeHHbIE
ceenenust o OCT P CO 5725 (2002).

3.3. O0mras xapaKTepUCTKa CIEKTPAIbHBIX, SJEKTPOXUMHUYECKUX U XpoMaTorpaduyecKkux METO0B
anamu3a. IIpencraBieHne o  (QOTOMETPUYECKHX, TMOTCIMOMETPUYECKHUX  METO/JaX aHalu3a H
HOHHOOOMEHHOM XpomaTorpadumu.

4 O0beM yueOHO# JUCUMIITIMHBI
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. O0beM TUCHUIIIHHBI
Bup yueOHoit padoTbl
3E | Akaa. 4. | AcTp.u.
O01mas Tpy10eMKOCTh 1M CHUIIITHHBI 4 144 108
KonrakTHasi pa6oTa — ayIUTOPHbBIE 3aHATHSI: 1,79 64,4 48,3
Jlexiun 0,45 16 12
ITpaktuueckue 3ansatus (113) - - -
Jlaboparopusie paboTsl (JIP) 1,34 48,4 36,3
CamocrosiTesibHas padoTa 2,21 79,6 59,7
KoHTakTHas camocTosTeNbHas paboTa
2,21
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCHUIIIMHbI 79,6 59,7
Bua uToroBoro KOHTpoJIA: 3ader ¢ OLEHKOM

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«Pu3nueckass XuMus»

1. He.]'ll) AUCHHUILIMHBI — PACKpPbITh CMBICII OCHOBHBLIX 3aKOHOB, YIPAaBJIAIONIHUX
X0OAO0M XMMHUYCCKOI'O ITponeccCa, I10Ka3aThb obiacTu IMPUIIOKCHUA 3TUX 3dKOHOB N HAYUYUTH
CTyACHTAa TIPaMOTHO IIPHUMCHATHL HX IIPH PCHICHHMHW KOHKPCTHBIX TCOPCTHYCCKUX U
MMPAKTHYCCKUX 3aaa4d, IIOHATb OCHOBHBLIC KHHCTHYCCKHC 3aKOHOMCPHOCTH IIPOTCKAHHA
XUMHUYCCKUX ITPOHCCCOB U POJIb KaTaJIn3a I XUMHUUYCECKON TEXHOJIOTHH.

2. B pe3yabTaTe M3y4eHUs1 AMCHHUILINHBI 00y4arOIMIACH 0JIZKeH:

Obnaoams cleqyOmIMA KOMIETSHIIMSIMA U HHIUKATOPaAMH UX JOCTHKCHUS
OIIK-1.3, OIIK-1.7, OIIK-1.11.
Buame:

— OCHOBHBIC 3aKOHBI (PH3UYECKONW XWUMHUH, B3aUMOCBS3b (PH3UYECKMX M XUMHUYECCKHX XapaKTCPUCTHK
npoliecca;

— TIyTH OMNpEIeTCHUS BKHEUIINX XapaKTEPUCTUK XUMHYECKOTO PAaBHOBECHsl (KOHCTAHTHI PaBHOBECHS,
PaBHOBECHOTO BBIXOJ1a IPOAYKTA, CTETICHU MPEBPAICHHS] UCXOTHBIX BEIIECTB) U BIUSHUS Pa3TUYHBIX
(bakTOpoB Ha CMEIIEHNE XUMUYECKOTO PAaBHOBECHS;

— TEpPMOJMHAMHUYECKOE OIMCAaHWE CBOWCTB WACATBHBIX M HEHJCATBHBIX PACTBOPOB, IOAXOMBI K
HAXO0XJICHUIO MapIHaTbHBIX MOJISPHBIX BETUYMH KOMIIOHEHTOB PacTBOPA.

— TEOpHIO TaTbBaHUYECKUX SBICHUI;

— TEOpUH KUHETHKH, TyTH TEOPETHYECKOTO pacueTa CKOPOCTEH XMMUYECKUX PEaKIuil U OTpaHUYEHUs B
MPUMEHUMOCTH PAaCYCTHBIX METOIOB;

— OCHOBHBIC 4YepPThl TOMOTEHHOTO W TEeTePOTEHHOr0 Karajau3a, MPUYUHBI YCKOPCHHS XUMHYECKOTO
mporiecca B MPUCYTCTBUN KaTaau3aTopa.

Ymemn:

— TPUMEHATH TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAILHBIE METOIbI UCCIECTOBaHMS (U3NUECKON XUMUU
IIPH PeIIeHNH PodeCCUOHATBHBIX 3a/1a4;

— TIPEJCKa3bIBaTh M HAXOIUTh ONTHMAJIBHBIC YCJIOBHS MPOBEICHUS XUMHUYECKOTO TpoIecca C IEbIo
MOJTyYEHUST MAaKCUMATBHO BO3MOYKHOTO BBIX0J1a HHTEPECYIOIIETO MPOIYKTa,
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— TPHUMEHATH TEOPETUUYECCKUE 3HAHUS U SKCIIEPUMEHTAILHBIC METO/IbI UCCIICIOBAHMS (PUZNUECKON XUMHUH
JUJISL pEIIEHUs] BOTPOCOB, BOZHUKAOIIUX MTPU U3YYEHUH KUHETUKA XUMUYECKUX PEaKInid;

— TMPOBOJWTH aHAJIU3 U KPUTHUYECKH OLICHUBATH TMOJYyYCHHBIE SKCIIEPUMEHTAIBHBIC JaHHBIE, 00001IaTh 1
JienaTh 00OCHOBaHHBIE BBIBOJIBI HA 0a3€ MPOBEAEHHBIX OIBITOB.

Brnaoems.:

— KOMIUICKCOM COBPEMEHHBIX TCOPETUUYECKUX METOJOB (DM3WUYECKONW XMMHH JIJIs PEUIeHUsS KOHKPETHBIX
HCCIICIOBATEIbCKUX 3aJ1ad;

— HaBbIKAMU OIPEJECICHUSI COCTOSHUSI PAaBHOBECHUS U CAMOIPOM3BOJIBHOTO HAIPABJICHUS XUMHYECKOIO
rpouecca;

— 3HaHUSMH OCHOBHBIX 33aKOHOB (DM3MYECKOM XWUMHUU MJIS COJEPHKATECIBHOW HWHTEPIPETAINH
TEPMOJIMHAMUYECKUX PACUETOB;

— METOJAaMHU ONPEAEIEHUS IMOPsAJKAa U CKOPOCTU PEAaKUMU, YCTAHOBJICHHS JMMUTHPYIOLIEH CTaauu M
MEXaHU3Ma U3y4aeMOl XMMHYECKON PEaKuu;

— HaBbIKAMHU COCTABJIEHUS TAJIbBAHMYECKUX SJIEMEHTOB JUISl LIEJIEH ONpPENENICHUS TEPMOJUHAMUYECKUX
XapaKTEPUCTUK U KOHCTAHT PaBHOBECHUS UCCIEAYEMON PEaKklnH;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB XMMHUYECKON KMHETUKH, BIMSHHS Pa3IMYHBIX (PaKTOPOB (TEMIEpaTyphl,
JIaBJICHUs, KaTaJlu3aTopa) Ha CKOPOCTh XMMUYCCKON PEeaKIny.

3. KpaTkoe coaepskanue Q1uCHUNIHHBI

S cemecTp
Pa3nen 1. Xumnueckass TepMOIMHAMHKA

1.1. [1epBblii 3aKOH TEPMOAUHAMUKHU

TepMonnHaMHUYeCKME CHUCTEMBI M TEPMOAMHAMMYECKHE IapaMETpbl. OJKCTEHCUBHBIE U
UHTEHCUBHBIE CBOMCTBa cUcTeMbl. TepmoauHamuueckuid mnpouecc. PYHKIHUU COCTOSHUS U (YHKLIUU
nporecca. BHyTpeHHss 3Heprus u sHTanmbnus, ux cBoiictBa. Terora u pabota kak (GopMel nepenauu
sHepruu. Pabota pacmmpenus rasa u noiesHas pabora. @opMynupoBKH NEPBOro Hayajla TEPMOJAUHAMUKH.
B3aumocBs3p TEmnoThl, pabOTbl M HM3MEHEHWs] BHYTPEHHEM SHEpPruu B H30XOPHOM, H300apHOM U
U30TEPMUYECKOM Tpoleccax. TermoéMKOCTh BellecTBAa — MH30XOpHAs WWIM H300apHas, MOJSpHasd,
ynenbHasi. TermnoéMKOoCTh UAeaNbHbIX Ta30B, B3aUMOCBA3b MOJISIpHBIX TermnoéMkocTelt Cp u Cv ueasbHOro
ra3za. TermoéMKOCTh TBEPBIX BEUIECTB U JKUJKOCTEH. 3aBUCUMOCTH MOJISIPHON M300apHOM TETNTIOEMKOCTH
BEIIECTBA OT TEeMIIEPaTyphl, SMIUPUUYECKHE YPABHEHUS (CTETIEHHBIE Ps/bl), UX NMPUMEHUMOCTb. 3aKOH
kyOoB /[lebas, mpasuno ronmonra u Iltu. Cpennsst nzobapHasi TEINIOEMKOCTh BEIIECTBA B HMHTEpBaie
Temneparyp. TemmeparypHas 3aBUCUMOCTb HpupamieHuss sHTanbnuu BemiectBa (Ht — Ho) npum
MOCTOSIHHOM JIaBJIEHUH € Y4€ToM (Da3oBBIX mepexonoB. TemnoBoit 3¢d(deKkT XMMHUYecKOoro mporecca.
OcHoBHOe cTaHaapTHoe coctosiHue. CTaHAapTHbIE SHTAJIBIMM OOpa30BaHUS U CrOpaHHs BEIIECTB.
[Tpumenenue 3akoHa ['ecca /uist BBIYMCICHUS TEIJIOBBIX 3(()EKTOB XMMHUYECKUX U (U3UKO-XUMHUYECKHX
nporeccoB. CBsi3b TEIIOBBIX A((PEKTOB TPH TMOCTOSIHHOM O0BEME WM TPU TOCTOSHHOM JaBJICHHUH.
3aBUCHMOCTh TEIIOBOTO 3(deKTa peakuuu oT Temneparypbl. BeiBoa u ananu3 ypaBHenus Kupxroda B
muddepennmanbHoi popme. MuTerpupoBanue ypasuenus Kupxroda.

1.2. BTopoii 3aK0H TepMOJIUHAMUKH.
CamoIpou3BOJIbHBIE W HECAaMOINPOU3BOJIbHBIE, OOpaTHMble W HEOOpaTHMbIE, pPaBHOBECHbBIE

(KBa3MCTAaTUYECKHE) M HEPaBHOBECHBIEC MpoIlecchl. PaboTa paBHOBECHOTO W HEPABHOBECHOT'O IMPOIIECCOB.
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@OopMyIHPOBKM BTOPOTO Hauajga TEPMOJAMHAMHUKHU. OHTPONHUS KaK KPUTEPUM HampaBIECHHOCTH
CaMONPOU3BOJIBHBIX MPOIECCOB U PABHOBECHUS B HU30JUPOBAHHBIX CHCTEMAaX. 3aBUCUMOCTb SHTPOMHUHU
BEIIIECTBA OT MapaMETPOB COCTOSIHUS (TeMIIepaTyphl, JaBieHHs, o0bemMa). Pacder M3MEHEHHs YHTPOIHH B
Pa3JIMYHBIX MPOLECCAX, CBA3aHHBIX C U3MEHEHUEM COCTOSTHUS HICAIbHOTO Ia3a, a TAKKe YUCTBIX TBEPIBIX
WM KUJKAX BEIIEeCTB. VI3MEHEHHWE SHTPOINMU B MPOIIECCE CMEIICHHUS HJealbHBIX Ta3oB. 3MeHeHHE
sHTponuH Tpu (pa3oBbIX mepexonax. TeruoBas Tteopema HepHcra, moctymar [lmanka (TpeTbe Hayaio
tepmoauHamMukn). CTaTHCTHUYECKass HMHTEPIIpPETaIlds BTOPOro Hayajga TEPMOJAMHAMUKH, YpaBHEHUE
bonbsimana-Ilnanka. Beraucinenne aOCONIOTHOW SHTPOINWHM BeIlIecTBa. PacdeT M3MEHEHHS SHTPOIHUH B
XUMUYECKUX peakIUsIX NpH pa3IudHbIX Temreparypax. OO0benuHeHHoe ypaBHenue | um Il 3akoHOB
TepMoAuHAMUKHU. DHeprus ['enpmrombia u sHeprus ['n66ca kak KpUTEpUU HAMIPABICHHOCTH MPOIECCOB U
pPaBHOBECHS B 3aKPBITHIX CHCTEMaX. XapaKTepUCTHUECKUE (PYHKIMH. 3aBUCHMOCTh SHEPTruu | enpbMrosibia
u sHepruu ['mO0ca ot mapameTpoB coctosiHus. TemmnepaTypHasi 3aBUCHMOCTh dHepruu ['mb0ca BemecTsa ¢
yuétoM a30BbIX mepexozoB. Pon ¢asoBoro mepexona (mepBbiii, BTopoi). YpaBuenusi [ub06ca-
['enbmromnbiia. Pacyer n3aMeHeHH cTaHIapTHRIX dHepruil [ n66ca u I'enbMroyibiia B XMMHUYECKUX PEAKIIHAIX
IIPU pa3INyYHbIX TeMIepaTypax.

CucreMbl MEPEMEHHOI0 COCTaBa. XMUMHUYECKUH IMOTEHI[MAT KOMIIOHEHTA CHUCTEMbl. 3aBUCUMOCTh
XUMHYECKOTO TMOTEHIMala OT JaBIICHUS U TEeMIIEpaTypbl. YCIOBUS PABHOBECHS U CaMOMPOU3BOIBHOIO
MPOTEKAHUs MPOIIecca B CUCTEMaX MePEMEHHOT0 COCTaBa.

1.3. Xumudeckoe paBHOBECHE.

MatepuanbHblii O0anaHc XUMUYECKOW peaklMd, CTENEHb IMPEBpALCHMs, XUMUYECKasi IepEMEHHasl.
VYpaBHeHHE M30TEPMbI XUMUYECKOH peakunu (m3otepMbl Bant-I'opda). Xumudeckoe cpoactBo. AHanm3
YpaBHEHUS H30TEPMBI JJIsl OMpEJCNICHUs HAMpPaBICHUS CAMOIPOMU3BOJIBHOTO MPOTEKAHUS XUMHUYECKOU
peakuuu OT JaHHOTO MCXOJHOTO (HEPaBHOBECHOTO) COCTOSHHUS. TepMoAMHAMHUYECKass KOHCTaHTa
XMMHYECKOTO DPAaBHOBECHSI M SMIMPUYECKHE KOHCTaHTBhI xummueckoro pasHoBecus (Kx, K¢, Kn, Kp),
YPaBHEHHUS UX CBA3M AJI PEAKLUU B HJEAIBHON ra30Boi cMecu. KOHCTaHTBI paBHOBECHS 111 TOMOTE€HHBIX
U TeTEPOTrEeHHBIX PEAaKINH, UACaTbHBIX U HEUACATbHBIX PEAKIMOHHBIX CUCTEM (Ha mpuMmepax). CMmelieHue
XUMHUYECKOTO paBHOBECHS TMpHU M3MeHeHuu obiero nasienus (T = const) u mpu 100aBIECHUU B CUCTEMY
uHeptHoro rasa (T = const, P = const).

Bnusinue TemnepaTypsl Ha KOHCTaHTY XMMHUYECKOIO paBHOBECHS, YpaBHEHUS M300apbl U HU30XOPHI
XUMUYECKON peakiuu. BbIBOJ, aHAIN3 U UHTErPUPOBAHUE HA3BAHHBIX YPABHEHUN HA IIPUMEPE YPaBHEHUS
u300apbl. PacueT cpeqHero M MCTMHHOTO TEMIOBOTO 3¢ (deKkTa XUMHUECKUX peakluil W3 3aBUCHUMOCTHU
TEPMOJAMHAMUYECKOM KOHCTAHTBl pPABHOBECHS OT TeMmIeparypbl. PacyeT KOHCTaHT paBHOBECUSA
XMMHUYECKHX PEaKLUUi U3 CTaHIapTHBIX TEPMOAMHAMHUYECKUX (PYHKIMH BeliecTB. BeluncieHne KOHCTaHT
paBHOBECHsS XMMHYECKUX PEAKUMUHW [0 CIPABOYHBIM JAaHHBIM O KOHCTAHTAaX paBHOBECHUS pPEAKLUU
00pa30BaHMs COEAMHEHU U3 MTPOCTHIX BEIIECTB.

Pa3nen 2. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTEMAX

2.1. ®a3oBbie iepexoap! U (ha3oBasi TMarpaMma COCTOSTHUS JIJISl OMHOKOMITOHEHTHBIX CHCTEM

da3a, KOMIIOHEHT, Yicio creneHei cBoOosl. IIpaBmio ¢a3 ['mb6ca. Ilpumenenue npasuna asz
I'n66ca nns aHanmmza (a3oBbIX PABHOBECHH B OJIHOKOMIIOHEHTHBIX cHcTeMax. JlmarpamMma COCTOSIHUSA
OJTHOKOMIIOHEHTHOH cucTeMsl, € (pa3oBble MoJs, TMHUU U TPOHHBIE TOUKH, BEIPAXKAIOIIHE COOTBETCTBEHHO
onHo(daszHoe, AByx(dasHoe u TpexdasHoe paBHOBecHs. HachleHHBIH map, TemreparypHas 3aBUCHUMOCTb
JIABJICHUS HACBHIIIIEHHOTO mMapa. Kputnueckast Touka, KpUTHYECKOE COCTOSIHUE BEIIECTBA, €r0 OCOOSHHOCTH.
BriBon n ananm3 ypaBHeHust KianeiipoHa. 3aBUCHMOCTD TEMITEPATyphI TUTABIICHHS OT BHEIITHETO JaBIICHHS,
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MHTETpUpOBaHuE ypaBHeHHUs KianeilpoHa nisi paBHOBeCUs TBEpIOE TENO - JKUAKOCTb. PaBHOBecus ¢
ra3oBoii ¢a3oii, ypaBuenue Knaneiipona-Knaysuyca, BbIBOJI 1 HHTETPHUPOBAHUE YPABHEHUS JIJIsI ONMCAHUS
JMHUN UCTIapeHUs U CyOIMMaIiuy, UCTIOIb3yeMble fonyiieHus. OnpezeneHrne KOOpAUHAT TPOHHON TOUKH.

2.2. OnpeneneHuie TepMOIUHAMUYECKIX (DYHKIUH mporiecca (a3oBoro nepexoaa

[Ipumenenue ypaBuenus Knaneiipona-Knaysuyca mist pacyera u3MEHEHHsS] TEPMOJAMHAMUYECKUX
dbyHkmil pu (a3oBbIX MpeBpalleHusX. B3auMocBs3b SHTaIBINM IUIABICHUS, UCIIAPEHUS] U BO3TOHKHU B
TPOMHOM TOYKE. DMIIUpUUYECKOe MpaBuiio TpyToHa.

Pa3nen 3. TepmoauHaMu4yeckasi Teopusi pacTBOPOB
3.1. OcHOBBI TepMOJUHAMUKHN PacTBOPOB. [lapiinanbHbie MOJIBHBIE BETUUYUHBI

Knaccudpukanuu pactBopoB. Ilapuumanbheie MoJsipHbIe BeNW4MHBL. YpaBHeHHs ['nb6ca-/lrorema
(BpIBOA M aHanmu3). MeToxabl ompeneieHrs MaplualbHBIX MOJISPHBIX BEIUYMH (METOJ| KacaTelbHBIX U
MeTOx OTpe3KoB). OTHOCUTENBbHBIC MapIHUAIbHBIE MOJSIPHBIC BEIUYMHBI (MAapUUaTbHBIE MOJISIPHBIC
¢ynkuuu cmemienus). TepmonuHaMuyeckie QYHKIIMHA CMETICHHS.

3.2. TepMOI[I/IHaMI/ILIeCKOC OIIMCAHUC UACAIIBHBIX U HCUJICAJIbHBIX PAaCTBOPOB

WneanbHble (COBEpIICHHBbIE) pPAcTBOPhl. XHUMHUYECKUH MOTEHIMAl KOMIIOHEHTa HJealbHOIO
pactBopa. TepMmoanHamMuueckue (YHKUIMU CMEIIEHUs JJs MJeallbHBIX pacTBOpoB. PaBHOBecue
"uneanbHbI pacTBOp-map", 3akoH Payns, rpaduyeckas uHTepnperauus 3akoHa Paynsa. [IpenenbHo
pa3z0aBieHHbIE PacTBOPHI, 3aKOH ['€HpH. YpaBHEHHE XUMHYECKOIO IMOTEHIMala JUIsl PacTBOPUTENS U
pacTBopeHHOro BelecTBa. HeuneanbHble (peajbHbIE) PACTBOPHI, MOJOXKUTEIbHBIE M OTPHULIATEIbHBIC
OTKJIOHEHHsSI OT uaealbHOCTU (0T 3akoHa Payns). CranmapTHbIE COCTOSHHUS KOMIIOHEHTOB pPacTBOpA.
CI/IMMeTpI/I‘-IHaFI U HCCUMMCTpHUYHASA CHUCTCMblI CpPAaBHCHMUA. Pacuer axTuBHOCTEH H panrOHAJIIBHBIX
KO3(pPULIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBOpa. TepMoanHaMHuecKue (YHKUMU CMEUICHUs s
HEeHJICAJIbHBIX PACTBOPOB. 3aBHCHUMOCTb AaKTUBHOCTU U KOX(PHUIMEHTa aKTUBHOCTH KOMIIOHEHTa OT
TEMIIEPATYPHI U JaBJICHHUS.

3.3. KomnuraruBHbIe CBOMCTBA pa36aBHeHHLIX PacTBOPOB HEJICTYUUX BCIICCTB B JICTYYEM PAaCTBOPUTECIIC

KomnuraruBasle cBOMCTBa pa30aBIEHHBIX pPACTBOPOB HENETYYUMX BEIIECTB B  JIETYyYUX
pacTBOpUTENAX (MOHUKEHHUE JaBJICHUS HAChIILIEHHOTO 11apa pacTBOPUTEIIS HaJl paCTBOPOM IO CPaBHEHHIO C
YUCTBIM PAaCTBOPUTEJIEM, MOBBIIIEHNE TEMIIEPATypbl Hayala KUIIEHUsI U IOHWKEHUE TeMIepaTyphbl Hadyasa
OTBEpJICBAaHUSI PACTBOPOB, OCMOTHMYECKOE JaBiieHHE). OOyJUIMOCKONMYECKass W KPHUOCKOIMYecKast
KOHCTaHTBl pAacTBOpPUTENSA. BBIBOA ypaBHEHMs, CBS3BIBAIOLIETO IIOHM)KEHHE TEMIIEpaTypbl Hadaja
OTBEp/IEBAaHUsI C KOHIEHTpauued pactBopa. OcMoc, OCMOTHYECKOE JaBJeHHE, OOpaTHBIH oOcMoC.
Hcnonp30BaHNE KOJUIMTATUBHBIX CBOMCTB I ONPEJEIICHUS MOJIIPHOM MacChl, CTENEHU AUCCOLUALMY U
CTETEHH aCCOLMALIMNA PACTBOPEHHOI'O BELIECTBA.

Paznen 4. ®a3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAax
4.1. PaBHOBeECHE «KUJIKUHA PAaCTBOP - HACBHIIEHHBIN Map» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

JlnarpaMmbl «1aBJICHHE-COCTaB», «TEMIIEPATYpa-COCTAB», «COCTAB Mapa-COCTAaB MKHUIKOCTH» Ui
UJealNbHbIX U HEUAEaIbHBIX pacTBOpoB. [Iprmenenue npasmia (a3 K UCCIETOBAHUIO AUArpaMM. 3aKOHBI
['n66ca-KonoBanoBa. A3zeoTporus, TEpMOJIMHAMUYECKOE YCJIOBHE TOYKU azeorpoma. I[IpaBuiio peryara.
DU3NKO-XMMUYECKHE OCHOBBI pPa3JIeNIeHUs KUAKHX CMeceil MeToJaMH MEePErOHKU U PeKTU(DHUKAIIH.

4.2. PaBHOBecue CGKUAKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CUCTCMaAX.
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TepMuueckuil aHaln3, KPHUBBIC OXJIAXICHMs, MOCTPOCHUE AMArpaMMBbl IIABKOCTH II0 KPHUBBIM
oxnaxjaeHus. CucremMpl ¢ OrpaHUYEHHON U HEOTPAaHMYEHHOM PAacTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPJIOM
coctosHuu. M3omoppusm. Tumbel TBepabIX pacTBOpoB. JluarpamMmbl  IUIAaBKOCTH — M30MOPGHO
KPUCTAJUIM3YIOLIMXCSl BEIECTB. JlMarpamMMmbl IUIaBKOCTH CUCTEM C OIPAaHMYEHHOM PacTBOPUMOCTBIO B
TBEPAOM COCTOSHUU. OBTEKTHMYECKOE M IEPUTEKTHYECKOe paBHOBecus. OnpeneneHue cocraBa
IBTEKTHUYECKOM KMJIKOCTU MOCTpoeHueM TpeyrosibHuka Tammana. Ilpumenenne npasuna ¢a3z I'm60ca k
UCCIIEI0BaHMIO (Da30BBIX paBHOBECHUH.

6 cemecTp
Pa3znea S. PacTBOpbI 3JIEKTPOJIUTOB
5.1 PacTBOpPBI 3EKTPOJIUTOB B CTATUYECKUX YCIOBUAX

TepMoaMHAMUYECKOE OMTUCAHKE CBOKWCTB PACTBOPOB 3JIEKTPOIUTOB. AKTUBHOCTH M KO3 PHUIIHCHTHI
AKTUBHOCTH JJICKTPOJINTA U WOHOB B PAcTBOpPE, CPEIAHHE HOHHBIE KOA(D(OUIMEHTH aKTUBHOCTH. CBSI3b
AKTUBHOCTH JJIEKTPOJIMTA CO CPEAHEW MOHHOM aKTMBHOCTBKO M KOHLEHTpALMEN 3ieKkTpoiuta. MoHHas
cuna pactBopa. [IpaBuino moHHOUM cuiibl. OCHOBHBIE TMOJOKEHHUS JIEKTPOCTATHUECKON TEOPUU CHIIBHBIX
anektposiutoB JleOas-Xrokkens. [IpenenpHbiii 3akoH JleOas-XIOKKeNss, BTOPOE U TPEThEe MPUOIMIKESHUS
TeopuH, rpaduueckoe MpeCTaBICHNE ITHX 3aBUCUMOCTEH.

5.2 PaCTBOpH QJICKTPOJUTOB B TMHAMHWYCCKUX YCIOBUAX

[IpoBonHMKY 3nekTpuyeckoro Toka [ u Il pona, MOHHAS M 3JIEKTPOHHAS MPOBOAMMOCTD. Y Ie/bHas,
MOJIIpHasi U SKBUBAJIEHTHAs 3JIEKTPUYECKHE IPOBOAMMOCTH, B3aMMOCBA3b MEXAY HUMHU. 3aBUCHMOCTb
YACIBHONH W MOJIAPHOM 3JIEKTPUYECKOW IPOBOAMMOCTEN OT KOHIIEHTPALMM, TEMIIEPAaTypbl U MPUPOIBI
pactBopuTesi. CKOpOCTh M MOJBUKHOCTH (a0COTIOTHASE CKOPOCTH JABMKEHUS) HOHOB. 3aKOH HE3aBHCHUMOTO
JBIOKEHUS MOHOB (3akoH Konbpayma). [IpenenbHble MOISIpHBIE 3IEKTPOIIPOBOIHOCTH HOHOB. DcTa(eTHBIN
MEXaHU3M IIEpPEHOCa DJICKTPUYECTBA HMOHAMU THAPOKCOHUA M THUIpOKCcWia. Yucna mepeHoca HOHOB.
DJEeKTPONPOBOAHOCTh PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB, YPAaBHEHHE KOPHS KBaJIpaTHOro (ypaBHEHHE
Konbpayma). I[IpuMeHeHre TEOpUM CHIIBHBIX 3JEKTPOJIUTOB JIsi OOBSICHEHHs 3J1EKTPO(POPETHIECKOro U
penakcaiMoHHOTO 3G (HEKTOB CHIKEHUS AJIEKTPOIPOBOAHOCTU. BiusiHue mojiel BRICOKOW HANPsKEHHOCTH
U BBICOKOM 4YacTOTHI IIEPEMEHHOIO0 TOKa Ha 3JIEKTPONPOBOJHOCTh PACTBOPOB. METONHMKM H3MEpeHUs
3EKTPONpoBOAHOCTH. KoHAyKTOMETpHUUECKOe OIpeiesieHNe CTENEHN U KOHCTAHThl AUCCOIUAINY CI1a0bIX
JJIEKTPOJIUTOB, TEIJIOTHI, SHTponuMu U oSHeprun [ubOOca mnpouecca AuccoUAHM, PaCTBOPUMOCTHU
Maj0pacTBOPUMBIX COCAUHEHUN.

Pa3znen 6. JaexkTpoxumMHYecKne CHCTEMBbI (LIeIn)
6.1 O/1C u 271eKTpOoIHBIE TOTEHIIUAIBI

DNEeKTPOXUMHYECKHE CUCTEMBI (1ienn). BO3HMKHOBEHME cKauka NOTEHLUAla Ha TpaHULE paszaena
npoBoaHuKoB [ n II pona. J[BOMHON 3/IEKTpUYECKHUI CION. DJIEKTPOXUMUYECKUI MOTEHIIMAJ, TaJlbBaHU-
noteHuuan. OOpaTumble 3JEKTPOAbI M OOpaTUMbIE  AJIEKTPOXMMUYECKHME LEeMu  (IJIEMEHTHI).
DONEKTPOABMKYIIasl Crjla TalbBAaHUUECKOTO 3JIEMEHTA, YCIOBHBINA AJIEKTPOJIHBIN MOTeHIUAN (TOTEHIIUA B
BogopoaHou mkane). Cesa3p DJIC ranmpBaHWYECKOW IEMHM C AJIEKTPOJIHBIMHU TOTeHInanamu. [IpaBuio
3HakoB OJIC M »NEeKTpOAHBIX MOTEHIHAIOB. TepMOAMHAMHUYECKAss TEOPUsI TaJbBaHUYECKUX SIBICHUM.
BoeiBon n ananu3 ypaBHeHus HepHcta, BbIpakaromero 3aBucuMocts JJ{C raibBaHMUECKOIO 3JIEMEHTA OT
aKTUBHOCTEH  KOMIIOHEHTOB  JJIGKTPOJHOM  peakuuu. YpaBHeHue ['uO6ca-I'enbmromnbia — Juis
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ANEKTPOXUMUUYECKUX cHCTeM. 3aBucuMocTh OJJIC ranpbBaHMYECKOrO »JJ€MEHTa OT TEMIIepaTyphl.
Knaccudpukanuss dIeKTpONOB: JIEKTPOJIbI TMEPBOTO W BTOPOTO pOJa, Ta30Bble, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIEC. YpaBHeHne HepHcTa it moTeHMana 3J1eKTpoI0B BCEX BUOB.

6.2. ampBaHNYECKUE DIIEMEHTEI

Tunsl raTbBaHUYECKUX AIEMEHTOB: XUMUYECKHE, KOHIICHTPAIIMOHHBIE, C IIEPEHOCOM, 0e3 MepeHoca.
Huddy3noHHbI MOTEHIMAN, MEXaHW3M BO3HMKHOBEHHMS M METOAbl €ro YCTpaHeHUs (CBEACHUS K
MUHHUMaJIbHOW BenmnuuHe). Metonuka m3mepenus DJIC W 3IEKTpOAHBIX TOTEHIHUANOB. I[IpuMeHneHue
NOTEHUMOMETPUHN JJI1 OMNpPEACIICHUS] TEPMOJMHAMMYECKUX XapaKTEPUCTHUK XWMHUYECKHX PpEaKIUi,
NPOTEKAIOIMX B TaJbBaHUYECKOW LEMH, KOHCTAHT XHMMHYECKOrO paBHOBECHS, AKTUBHOCTEH U
KOX(P(UIIMEHTOB  aKTUBHOCTU  JJICKTPOIUTOB, pH  pacTBOpOB, TPOU3BEICHUS  PACTBOPHUMOCTH
MaJIOPaCTBOPUMBIX COEAUHEHUI. XMMHYECKUE HCTOYHUKHU TOKA.

Pa3znea 7. XumMnuyeckass KHHETHKA
7.1. ®opmanpHasi KHHETUKA

TepmoauHaMuyeckas  BO3MOXHOCTb  IpoLecca W €ro  IpakThdeckas  (KMHETH4eckKas)
ocymecTBUMocTb. Ilpeamer M 3amaun XUMUYeCKOM KHHETUKU. OCHOBHbBIE MOHATUS (OpMabHON
KUHETHKH: CKOPOCTb XUMHYECKOW peakiiH, MOJEKYJISPHOCTb, YaCTHBIH M oOmuil nopsgok. OCHOBHOU
HOCTYyJaT XUMHUYECKOM KMHETHKM, KMHETUYECKOE ypaBHEHUE CKOpocTH peakiuu. KoHcTanta ckopoctu
XUMHUUYECKON PEAKIUH, pa3MEPHOCTh KOHCTAHThI CKOPOCTH. METO/Ibl OIIpe/IeIeHUSI CKOPOCTEN XUMUYECKUX
peakmwmii. [IpocTeie (3nmeMeHTapHbIe) U CIOXHBIE peakiuu. KuHeTnka mpocThlX B (HOPMAIBHO MPOCTHIX
OJIHOCTOPOHHUX TOMOIEHHBIX peakuui. Peakuuu 1nepBoro, BTOPOIO U TPETHETO  IOPSJIKOB.
Huddepennmanbaass W WHTErpanbHas (OPMBI KHHETHYECKUX YpaBHEHHH, KHHETUYECKHE KPHUBBIC.
JluHeliHOe TpeACTaBICHWE KUHETHYECKMX KpPUBBIX JJI peakUui pa3iuyHbIX MOpsAAKoB. Bpewms
nojynpeBpaiieHus. Peakiuu HyneBoro mopsjaka. Meron u30ObiTka (u3omsiuun) OcTBasibja ONpeaeieHus
YAaCTHBIX TOPAIKOB 0 COOTBETCTBYIOIIEMY peareHTy. [luddepeHnuanbHble U WHTETpabHbIE METOJIbI
ONpeZeNeHUsl NMOpsAJKa peakuuu. Pas3nmynre KOHLEHTPALMOHHOTO M BPEMEHHOIO MOPsAKOB. CIIOKHBIE
peakuuu. IIpyHIKIT HE3aBUCHMOTO MPOTEKAaHUS AJIEMEHTapHbIX peakuui. OOpaTuMble U HapauieIbHbIE
peakuuu nepBoro nopsiaka. Juddepennuanbupie ypaBHEHUS, ONUCHIBAIOIINE CKOPOCTH ATHX peaKUui, X
uHTerpupoBanue. KuHernueckue KpuBble IJIS KaXJI0TO M3 pearupymoomux BemecTB. [locnenoBaTenbHble
peakuun 1-ro mnopsaka. CucremMa aud@epeHUUanbHBIX YpaBHEHUH, OIMUCBHIBAIOIIMX — KUHETHKY
NOCJIEI0BATENbHBIX peakuuii. Kunetnueckne ypaBHEHMsI 1 KMHETUYECKUE KPUBBIE JJI BCEX YYaCTHUKOB
peakuuu. Bpems nocTukeHHs MaKCUMalbHONW KOHLIEHTPALMK MPOMEKYTOYHOIO BEILECTBA. 3aBUCUMOCTh
MaKCHMaJIbHOW KOHLIEHTPALIMHA IIPOMEKYTOYHOI'O BEIIECTBA OT COOTHOLIEHMSI KOHCTAHT CKOPOCTEHN
OTJIENbHBIX CTAAMM MOCIENOBATEIbHON peakiuu. [[puHIMI JTUMUTHpYIOIIEH CTaAuH MOCIEAO0BATEIbHON
XUMHUYECKOM peakuuu. CTalMOHApHBIM PpEXUM MPOTEKaHUs IOCIEN0BATENbHBIX peakuuid. MeTton
KBa3UCTAIIMOHAPHBIX KOHIIEHTpalMid, 00JacTh NpUMEHEHUs. BnusHue TemmepaTypbl Ha CKOpPOCTb
XUMUYECKOW  peakumu, mnpuOmmkeHHoe mnpaBwio Baxnr-Todda. VYpaBHenme AppeHuyca B
mubdepeHManbHOM M HHTerpadbHOM  Qopme.  OddexTuBHas  dHepruss  aKTUBAUUU U
MPEPKCIIOHEHIIMATIBHBIA MHOKUTEb, METO/IbI UX OIpENeIeHHs U3 SKCIIEPUMEHTAIIbHBIX JaHHbBIX.

7.2. Teopuu XUMUYECKON KUHETUKHI

Teopus aktuBHBIX (OuHapHBIX) coynapenuii (TAC). CKopocTh peakiiuy Kak YHCIO CTOJIKHOBEHUN
AKTUBHBIX MOJIEKYJ B €AMHHILY BpeMeHH. KoHcTaHTa cKOpOCTH OMMOINEKYNISIpHOUN peakuuu. OU3ndecKuii

CMBICJI MPCAIKCIIOHCHIUAJIBHOTO MHOKHUTCIIA W OSHCPIrUM aAKTUBALlMK B paMKaxX TCEOpPUHU AKTUBHBIX
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coynapenuit. Crepuueckuii pakTop, HEOOXOJUMOCTh €r0 BBEACHUS B KWHETUYECKOE YPAaBHECHHUE PEaKIHH.
JlocTOMHCTBAa M HENOCTATKU TEOPUU AKTUBHBIX COyAApeHHH. MexaHu3M MOHOMOJIEKYJISPHBIX T'a30BBIX
peakuuii B pamkax TAC, cxema Jlungemana. VcronkoBaHue NpPUYMH M3MEHEHMsI MOpsIKa
MOHOMOJIEKYJISIPHOU pEaKIUM PYU U3MEHEHUU JaBJICHUS.

Teopus nepexomnoro coctossaus (aktuBupoBaHHOoro komruiekca) (TIIC wmm TAK). OcHoBHBIE
nonoxkenuss TIIC, kuHernueckas cxema peakiuu. [[0BepXHOCTh MOTEHIUMAIBHON SHEPrUH, KOOpIWHATA
peaxkiuu, MyTh peakiuu. AKTUBUPOBAHHBIM KOMILUIEKC U €ro CBONCTBA, UCTHMHHAS SHEPrus aKTUBAIUU.
CKopoCTh peakliiu — CKOPOCTh paciiaja akTHBUPOBAHHOTO KOMILIEKCa (CKOPOCTh €ro MPOX0XKACHUS Yepes3
noTeHuuanbHbll Oapbep). KBasurepmonunamuueckas ¢opma ypaBHeHus TIIC, sHTanbnust ¥ SHTPOMUS
aKTUBAIMM, TPAHCMUCCHOHHBIN Kod(pduuueHt. CBsA3b OSHTANBIUU aKTUBAUUMU C d3((eKTuBHOU
(3KCHIepUMEHTAIBHOM ) SHEPTUEH aKTUBALIUH.

7.3. DOTOXMMHYECKUE U IICTTHBIE PEAKIIUN

@OTOXMMHUYECKHE  pEakUuH, TEepBUYHbIE ¥  BTOPHYHBIE  (POTOXMMHUYECKHE  IPOILECCHI.
@oroaucconmanus u Qoronus. Dotoduznueckue (Ae3aKTUBALMOHHBIC) MPOIECCHl MPU IMOTIOMEHUU
u3nydeHus. 3akoHbl (oTtoxumuu: ['porryca-lpenepa u Oiinmreiina-Iltapka. KBaHTOBBIN BBIXO..
Kuneruka mporeccoB, MPOUCXOIANINX C ydacTHeM (POTOBO3OYXIEHHBIX Moiekyl. CeHCHOMIU3aTopsl,
CencubunusupoBaHHble PoToXUMUYECKHE peakiunu. OCHOBHBIC PA3IUYUsl peakiuil ¢ (HOTOXUMHUECKUM U
TEPMHUECKUM MHULUUpOBaHUEM. DOTOXMMHUUECKHE ITPOLIECCH B aTMOc(epe, POTOCUHTES.

Lenubie peakmuu. [TpuMepsl peakiuii, MPOTEKAOMUX MO HEMHOMY MexaHu3My. OCOOCHHOCTH U
OCHOBHBIE CTaJMM LIEMHBIX peakiuil. MexaHu3mbl 3apoXkaeHUs, Pa3BUTUS U 0OpbIBa Lienel. JInHeHbId 1
KBaJIpaTUUHbIM OOpBbIB Liened. 3BEHO Lenu, AJuHa Lenu. HepasBeTBlIeHHbIE M pPa3BETBIICHHBIE IIEMHbIE
peakuuu. KuHeTuka Hepa3BeTBIEHHBIX ULENHbIX peakiuil. CTaguu pa3BETBICHHON WLEMHON peakiuu.
BepositHocTh 00pbIBa U pa3BeTBIEHUS IeNu. Pa3BuThe pa3BETBICHHBIX LIETIHBIX PEAKIMil BO BPEMEHHU,
CTallMOHAPHBIM U HECTALMOHAPHBINA PEKUMBI T€UEHUS peakuuu. [IpenenpHble sIBIEHUS B Pa3BETBIEHHBIX
peakiusx. HiwkHuii u BepXHUM TMpenenbl BOCIUIAMEHEHHUs (B3pbIBa) IemHOM peakiuu. [lomyocTtpos
BOCIUJIAMEHEHUSI.

Pa3pen 8. Katanus

I'oMorenHslf u  rereporeHHbli  katanu3. ABTOKaraiau3. (OCHOBHBIE  3aKOHOMEPHOCTH
KAaTAINTUYECKUX peakuuil. BriusgHue KatanusaTopa Ha TEPMOAMHAMUYECKHE W KHHETHYECKHE
XapaKTepUCTUKU XHMHUYECKUX peakuui. CeneKTMBHOCTh JAeWCTBHs Karanusaropa. Kartanutndeckas
AKTUBHOCTb, YJEJIbHAs KaTaJUTU4ecKas aKTUBHOCTb. ['OMOreHHsIi KaTanu3. CIMTHBIM M pa3ieibHBIN
MEXaHU3Mbl KaTaJIUTUYECKUX PEaKUUH, HHEPreTUYECKUE IHUarpaMMbl B3aUMMOJEHUCTBHUS PEAreHTOB C
KatanuzaropoM. OOmmii M crneunpuyeckuil KUCIOTHO-OCHOBHBIM Katanu3. D¢ddekTuBHas KOHCTaHTa
CKOPOCTH PEAKINH, KaTAIM3UPyEMOI BELIECTBAMH C KHCIOTHO-OCHOBHBIMU cBolcTBaMu. Karanutuueckne
KOHCTAaHTBl CKOPOCTH peakuuu. l'ereporeHHbli Katain3. CKOpPOCTh Te€TEpOT€HHO-KaTAIMTHYECKOU
peakuuu. TUIBI TeTEPOTeHHBIX KaTalu3aTopoB. 3aKOH JEHCTBYIOMIUX MoBepxHocTed. Ponb ancopbiun B
reTepOoreHHoM mnpouecce. KHHETHMKa TIeTepOreHHO-KaTAIUTHYECKUX pEeaklui, He JIMMUTHPYEMBIX
muddysueit. OTpaBieHne KaTaau3aToOpPOB.

4. O0beM y4eOHOM JUCHUIIMHBI

Bun yueGHO# paboThI Bceero Cewmectp
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5
3E Axan. 3E Axan. 3E Axan.
9. 9. 9.
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 13 468 7 252 6 216
i‘:ﬁ;:“a” paboTa —ayawuropHele | oo | 195 | 267 | 96 | 267 | 9
Jlexuuu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
JlaGopaTtopHsie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 204 2,33 120 2,33 84
[ToaroroBka K J1abopaTopHBIM paboTam 102 60 42
KonTakTHas camocrositensHas pabota 5,66 - 333 - 233 -
CaMocTosTeTbHOE N3YUeHUE Pa3/IeioB 102 60 42
JUCIUTLINHBI
Buabl KOHTpOJIS:
Ix3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — MpOMEKYyTOYHAS 0.8 0.4 0.4
aTTecTamus 2 1 1
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Buja uTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH
Beero Cemectp
Bun yuebHoit paboTbl >
3E Actp. 3E Acrtp. 3E Acrtp.
q, q, q,
OO61mast TpyA0eMKOCTh TUCIUTUTMHBI 13 351 7 189 6 162
KonrakTHas padora — ayiuTopHbIE 5.34 144 267 79 267 79
3aHSATHSA:
Jlexunu 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JIabopartopusbie paboTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 153 3,33 90 2,33 63
[ToaroroBka k 1a0OpPaTOPHBIM paboTaM 76,5 45 31,5
KonTakTHas camocrosiTelibHas paboTa 5,66 - 333 - 233 -
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 76,5 45 315
JIACIIUILTUHBI
Buabl KOHTpOJIA:
IK3amMeH 2 54 1 27 1 27
KonTakTHas paboTa — MPOMEKYTOTHAS 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroroBka k 3K3amMeHy 53,4 26,7 26,7
Bua uTOoroBoro KOHTpoOJIA: JK3aMeH JK3aMeH
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AHHOTaUUs pado4yeil NPOrpaMmMbl JUCUMILIHMHbBI
«KoasouaHasi Xumus»

1 Heab AWMCHMIUVIMHBI — TpHOOpeTeHHe oO0yyaromuMucs 0a30BBIX 3HAaHUM B 0O0JIACTH
TEPMOJMHAMMKHU ITOBEPXHOCTHBIX SIBJICHUM U CBOMCTB JUCIEPCHBIX CUCTEM U IOJIYYEHHE YMEHUU B 4acTH
UCIIOJIb30BAaHUsl ATUX 3HAHUU NPHU HCCIEIOBAaHUM, MPOECKTUPOBAHUM M CO3JaHUU PEaIbHBIX CHCTEM,
ABJISIFOIIMXCS B OOJIBIIMHCTBE CIIy4aeB AUCIEPCHBIMHU.

2 B pe3yjbTaTe H3y4YeHHUs] TUCHHUIIMHBI 00yYar0IMiiCs T0JIKeH:

Obnadamye CleAyOMUMI KOMIIETCHIIUAMU ¥ UHIUKATOPAMH UX JIOCTUKECHUS:

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

- IPU3HAKU O0BEKTOB KOJUIOMAHOM XMMHHU U UX KJIaCCU(DUKALIUIO.
- OCHOBHBIE TOHATHUS M COOTHOLICHUS TEPMOAMHAMMKHM ITOBEPXHOCTHBIX SIBICHUN (TEPMOAMHAMMKA
IIOBEPXHOCTHOI'O ~ CJIOS;  aAre3us, CMauMBaHWE W PACTEKaHWE OIKUAKOCTEH; JUCIEPCHOCTh U
TEPMOJIMHAMHYECKHE CBOICTBA TeN; aIcOPOLIMs Ta30B U MAapOB, aACOPOIUSI U3 PACTBOPOB).
- OCHOBHBIE T€OpUH (PU3HUECKON a1CcOpOLUH.
- OCHOBHBIE TIPEACTaBJIEHUS O  CTPOCHUM  JABOWHOTO  AJIEKTPUYECKOTO  CIIOSl;  HPHUPOAY
JNEKTPOKUHETUYECKOIO IOTEHIINAJIa; OCHOBHBIE DJIEKTPOKUHETUYECKHE SIBICHUS.
- yclIoBUSl IpUMEHUMOCTH 3akoHa CrTokca; 3akoH OiHmITEeHa — CMOJIYXOBCKOT0, TMIICOMETPHYECKOE
ypaBHeHue Jlamaca.
- IPUPOJlY CEAMMEHTALMOHHON U arperaTuBHON yCTOMYMBOCTH; OCHOBHBIE CBOWCTBA pacTBOpoB [IAB kak
JIUO(QUIBHBIX CHUCTEM; OCHOBHBbIE mosiokeHus teopuu JJJIDPO; mpuynHbl U OCOOEHHOCTH OBICTPOH H
MEJUICHHOW KOAryJIsAliMM, KOHIIEHTPALIMOHHON U HEUTPAIN3ALMOHHON KOAryJIsILHAH.
- TUIBl CTPYKTYp, BO3HHMKAIOIIME B JMCIEPCHBIX CHUCTEMax, HNPUYMHBI M YCIOBHS UX OOpa3oBaHUS;
KJIacCU(UKAIUIO TUCTIEPCHBIX CUCTEM IO UX PEOJIOTHYECKUM CBOWCTBAM.
Ymemos:
- paccUuThIBaTh NapaMeTPbl, KOTOPHIMU XapaKTEPU3YIOT AUCIIEPCHOCTD.
- NPOBOJUTH PACUETHI C HCIOJb30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOAMHAMUKH IOBEPXHOCTHBIX
SIBJICHUU.
- pacCUMTBIBATh OCHOBHBIE XapaKTEPUCTUKH MTOPUCTOU CTPYKTYPHI.
- paccUMTHIBaTh BEIMYMHY JJIEKTPOKMHETHMYECKOrO IOTEHIMaja IO JAaHHBIM JJIEKTPOOCMOCa H
anekTpodopesa.
- pacCUMTHIBaTh UHTErPaIbHYIO U AUPPEepeHInaTbHYI0 KpUBbIE paCIpeeIeHNs YacTHUII [0 pa3Mepam.
- pacCUMTBIBATh U AHAIU3UPOBATh MIOTEHIIMAIBHBIE KPUBBIE IAPHOTO B3aUMOJIEH CTBHS YaCTHIL.
- pacCUUTHIBaTh U U3MEPSATH BA3KOCTh JUCIIEPCHBIX CUCTEM.
Bnaoemos:
- IPE/ICTABICHUSIMH O POJIM MOBEPXHOCTHBIX SIBJICHUH U JUCIIEPCHBIX CUCTEM B TEXHUKE U MIPUPO/IE.
- METOJIaMU U3MEPEHMS IOBEPXHOCTHOIO HATSHKEHHUSI, KPA€BOI'0 yIJIa.
- 3HAHMSIMHM O METOJaxX U3MEPEHUS aJICOPOIIMH U y/IeTbHONW MOBEPXHOCTH.
- 3HaHUSAMH 00 yCIIOBUSAX MPUMEHUMOCTH ypaBHeHUs ['enbmronbia — CMOITyXOBCKOTO;
- METOJIaMH OTIpeETCHUS JIEKTPOKMHETUYECKOTO MOTEHIHAIA.
- METOJIOM CEITMMEHTAIIMOHHOTO aHAIN3a.
- METOJIaMU OTIpe/ieNIEHUs] KpUTUUECKON KOHIIEHTpaIlMi MULIEJUI000pa30BaHus;
- METOJIaMU UCCIIEIOBAHNSI KHHETUKH KOATyJISLIUH.
- METOJIaM1 U3MEPEHUS U aHAIN3a KPUBBIX TEUEHUS.

3 Kparkoe conep:kanue JMCIHHIITHHbI
Pazpen 1. Ilpeamer ¥ npu3HaKKH O0BEKTOB KOJJIOUJTHOM XUMHU
Konmonnnas Xxumusi - Hayka O MOBEPXHOCTHBIX SIBJICHHSIX U JIUCIEPCHBIX cucTteMax. OCHOBHBIE
MMOBEPXHOCTHBIE SIBJICHUSI: aare3us U CMauyuBaHHE, KaMWJUIIPHOCTb, aJCOPOIHs, IEKTPHUUECCKUE SBICHUS
Ha TIOBEPXHOCTSX U JP.
OCHOBHBIE TIPU3HAKH JTUCHEPCHBIX CHCTEM - T€TEPOTCHHOCTh W JMCIEPCHOCThH; MOBEPXHOCTHAS
SHEPrusl; KOJIUYECTBEHHBIE XapPaKTEPUCTUKU aucrnepcHocTd. Kiaccudukanus AUCTIEPCHBIX CUCTEM IO
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arperaTHOMy  COCTOSIHUIO  JUCIepcHOM  (a3sl M nucnepcroHHOM — cpeabl.  Knaccuduxanms
CBOOOJHOJMCIIEPCHBIX CHUCTEM IO pa3MepaM YacTUIl U 10 B3aWMOJAEWUCTBUIO MEXIY AMCIEPCHOHHOMN
cpenoit M aucnepcHod ¢a3oil. Pomb NMOBEPXHOCTHBIX SBICHUH M JUCIEPCHBIX CUCTEM B IPHPOIE,
MPOMBIIIIEHHOCTH U, B YACTHOCTH, XUMHUUECKON TEXHOJIOTHH.

Pazpnen 2. TepMoarHaMuKa MOBEPXHOCTHBIX SIBACHUN

OO61as xapakTepucTUKa MOBEPXHOCTHOU sHepruu. [loBepxHOCTHAs 3HEprus B 001IeM ypaBHEHUU 1-
ro U 2-ro Havyan TepMoAMHAMUKH. [[OBEepXHOCTHOE HATsDKEHHE Kak Mmepa sHepruum [mb0ca mexdasHon
noBepxHOcTU. [loBEepXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA MPUPOJIBI CONMpHUKacarommxcs (a3 U ux
B3auMoieicTBUsA. CBOMCTBA MOBEPXHOCTEN KUJIKUX U TBEPABIX Tel. YpaBHeHHe [ nOOca-I enbmronbia ais
BHYTPEHHEH yJeNbHOW IOBEPXHOCTHOM OHHEPruM (IOJHOM NOBEPXHOCTHOM 3HEPrun). 3aBUCHMOCTb
SHEPreTUYeCKUX TMapaMeTpoB IMOBEPXHOCTH OT Temmeparypbl. [Ipoiuecchl  caMONpOM3BOIBHOTIO
YMEHBILIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuus 1 TOBEpXHOCTHOE HaTshkeHHe. CBsA3b BEIMUMHBI a/ICOPOIMU C IapaMeTpaMH CHCTEMBbI:
U30TepMa, M3OMUKHA W wu3ocTepa ajacopOuuu. Meron wu30bITKOB [mOOca. DyHIaMeHTAIbHOE
azcopbmonHoe ypaBHenue ['n60ca. ['mb0coBckas anacopOius. YacTHoe BeIpakeHue ypaBHeHus [ 'nbOca.
[ToBEpXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-NHAKTHUBHBIE BEILIECTBA.

Anresus, cMayMBaHWE W pacTeKaHUe KUIAKOCTeH. Aaresust u koresus. llpuponma cun mexdasHoro
B3auMoJieiicTBus. Ypasuenue [lronpe s pabotel aaresun. CMaunBanue M KpaeBoi yrois. 3akoH FOHra.
Cs3p paboThl aare3uu ¢ KpaeBbiM yriaom (ypaBHenue [rompe-lOnra). Jlmoduneusie u muodoOHBIE
noBepxHOCTU. MeTo bl onpeieieHns KpaeBbIX YIiloB. BiausHue noBepxHocTHO-akTUBHBIX BeniecTB (ITAB)
Ha cmauuBaHue. Pacrekanue xuakocreil. Koadduuuent pacrexanus no ['apkuncy. Dddexkr Mapanronu.
MexdazHoe HaTsHKEHHE HAa TPaHUIE MEXy B3aMMHO-HACBIIEHHBIMU JKUJKOCTSIMHU U NPaBUIO0 AHTOHOBA.
[TpakTHyeckoe 3HaYeHHEe aAre3uu, CMaUUBaHUsI U PACTEKAHMUS.

JucnepcHoCTh M TepMOAMHAMHYECKHE CBoicTBa Ten. [lpaBunmo (a3 I'mGOca m OUCTIEPCHOCTS.
Bnusinue kpuBH3HBI MOBEPXHOCTH HA BHYTpeHHee namieHue Ten (ypaBHeHue Jlammaca). IToBepxHocTHas
sHeprus u paBHoBecHbIe (Gopmbl Ten. [Ipuniun ['m66ca-Kropu. 3akon Bynbda. Kamumisipueie sBreHus
(ypaBuenue JXiopeHa), MX poJib B TPUPOJE U TEXHOJIOTUU. MeTOAbl ONpENeNIeHUs MOBEPXHOCTHOTO
HATSDKEHHs. 3aBUCHUMOCTh TEPMOJMHAMHYECKOW PEAKIMOHHOW CIIOCOOHOCTH OT JIUCIIEPCHOCTH.
VYpauenue KenbBuHa. BivsHue qucnepcHOCTH Ha pacTBOPHUMOCTh, KOHCTAHTY PAaBHOBECHUS XUMHUYECKON
peakuuu, TemnepaTypy (a3oBoro nepexoja.

[TonydyeHue TUCNEPCHBIX cucTeM. MeTozsl qucneprupoBaHus. YpaBHeHue Pebunaepa ans paOoTel
JUCTIEprUpoBaHusl. AJCOpOIIMOHHOE TMOHMKeHUe MnpouHocTH (3Pdext Pebunnepa). ['omoreHnas u
rereporeHHas KoujeHcaius. MeractaOmibHoe cocTosiHue. OHeprust ['mG6ca oOpazoBaHMs 3apobliia
HOBOU (ha3pl, KPUTHUECKUN paguyc 3apojbiiia. J[Be ctaauu oOpazoBaHus HOBOUM (a3bl. CBsI3b KHHETUKH
oOpa3oBaHMsi HOBOM (pa3pl C TMEPECHIICHUEM. YIpPaBICHHE AUCHEPCHOCTBIO TMPU TOMOI€HHOU
KoHAeHcauuu. [Ipumepsl mNoMydyeHUs ITUCHEPCHBIX CHUCTEM MeEToJaMU (PU3NYECKOW M XMMHUYECKOU
KOH/ICHCAlIUH.

Paznen 3. AncopOumoHHbIe paBHOBECHUS

Knaccudukanus mexanu3mMoB agcopOuuu (pusndeckas aacopOIus, XeMocopOIus U HOHOOOMEHHAsI
ancop6musi). Ilpupoma anmcopOumoHHbIX cuil. OCOOEGHHOCTH coCTaBisiIOIUMX cuil Ban-nep-Baanbsca
(OpHeHTAlMOHHBIX, MHAYKIIMOHHBIX U JUCIIEPCUOHHBIX) MPU aJcopOLuu. YpaBHEHHE JUIsl HOTEHIIMATbHOMN
SHEPTUU B3aUMOJEHUCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTBIO TENa.

AncopOuus ra3oB ¥ NapoB Ha OJHOPOJHOM MOBEPXHOCTU. 3akoH ['eHpu. YpaBHEHHE H30TEPMbI
MOHOMOJIEKYJIsIpHOU ancopbumu JlenrMoopa u ero aHanu3. OmnpejereHre KOHCTAaHT ATOr0 ypaBHEHHS
(maueiinas ¢opma ypaBHeHus Jlenrmiopa). YpaBuenue @peiinmmuxa. Teopus HOIMMONEKYISIPHOR
ancopomuu  bpynayspa, Ommera, Temnepa (bOT), ypaBHeHHe H30TEepMBI aacoOpOIMM, €T0 aHAJIH3.
Jluneiinast Qopma ypaBHenuss BOT u pacuer ero koHcTaHT. OmnpezeneHHe YyASIbHOW MOBEPXHOCTU
MmetogoM BOT.

AncopO1us ra30B U MapoB Ha NOPHUCTHIX MaTepuanax. KoianuecTBeHHbIE XapaKTEPUCTHKH TOPUCTBIX
maTepuaioB. [lopucteie Tena KOPMYCKYJISIPHOW, KPUCTAIIIMYECKOM M T'yOuaTol CTPYKTYpPBI, METOJbI UX
nonydenus. Knaccuduxanus nop no JlyouHUHY U ee B3aUMOCBSI3b C TEOPUSIMH aJICOPOIUH.

Teopns xkamwuisspHOM KOHJeHcauuu. KanmuisipHO-KOHJIEHCAlMOHHBIM — ructepesuc. Pacuer
UHTErpaibHON 1 auddepeHnanbHOM KPUBBIX pacnpeieieHus: o0beMa 1mop Mo pa3mMepam.
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OcobenHoct aacopOIMM Ha MHKPOTOPHUCTBIX Martepuanax. lloreHuuanbHas Teopus I[lonsHu.
AIcopOIIMOHHBIN TTOTEHITMAN. XapaKTePUCTHIECKash KpuBas afcopOuuu. TemnepaTrypHas ”HBApUaHTHOCTh
U apPUHHOCTh XapaKTEPUCTHUECKUX KpuBbIX. O00OIIeHHOEe ypaBHeHHE Teopun JlyOMHHHA 0OBEMHOTO
3allOJIHEHUS. MUKpOMOp, YacTHbIE ciy4yau O3TOro ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymikeBuya).
AncopOuusi ra30B ¥ TAPOB B XUMUYECKOW TEXHOIOTHH.

AsncopOuusi  MOBEpXHOCTHO-aKTHBHBIX _ BEHIECTB. BiusHue crpoenus Monekyn I[IAB Ha
MOBEPXHOCTHYIO aKTUBHOCTH, npaBwio Jlrokimo-TpayOe. 3aBUCHMOCTh MOBEPXHOCTHOTO HATSKCHHS OT
cocTaBa pacTBOpa MpH coOuoeHnu 3akoHa ['enpu u ypaBHeHus Jlenrmiopa. Ypasuenue LlunikoBckoro.
VYpaBHEHUSI COCTOSTHUSI Ta3000pa3HBIX MOBEPXHOCTHHIX (aICOPOIIMOHHBIX) MJICHOK. THIIBI MOBEPXHOCTHBIX
IJICHOK W OIpeaeneHue ux Xxapakrtepuctuk. Becwl Jlenrmropa. DakTopsl, ONpenessrolue arperaTHoe
COCTOSTHUE a/ICOPOIMOHHBIX MIeHOK. Onpeenenre cTpoeHus aacopOLUOHHOTO CIIOSI M Pa3MEPOB MOJIEKYIT
ITAB.

Paznen 4. Dnexrpudeckre sBJICHUs HA IOBEPXHOCTH

JBoitaoit snektpudeckuii cinoit ([IDIC), mexanusmbl oOpazoBanust [IIC. COOTHONIICHUS MEXIY
UIEKTPUUECKUM  IOTEHIMAJIOM M  IOBEPXHOCTHBIM  HaTshkeHHeM  (ypaBHeHus  Jlunmmana).
DneKTpOoKaNnWUISIpHbIE KpUBbIE U onpeaenenne napamerpoB JI9C 1o 3TUM KpUBBIM.

O6mue npeacrasnenus: o reopusix crpoenus JIC. Teopus ['yu — Uenmena. YpaBuenue [lyaccona-
Bonbumana s auddysnoii wactu 13C u ero pemenue. Tommmnaa auddy3Horo ciiost U BIUSIHUE HA HEE
pa3nnyHbIX (akTopoB. J[BoiHON anexkTpuueckuil ciaoil mo teopuu llltepHa, mepesapsaka MOBEPXHOCTH.
[Tpumepsr oopazoBanus 1C. Munenisl 1 UX CTpOCHHE.

Yerblpe BUAA 2IEKTPOKMHETUUYECKUX SIBICHUM. DJNEKTPOKMHETUYECKHI NOTEHLMANI W BIUSHUE Ha
HEro pasiauyHbIX (akropoB. YpaBHeHHe ['enpMrosibra-CMOIIyXOBCKOTO ISl CKOPOCTH I€peHoca IMpu
asekTpoocMoce U anekTpodopese. DPdekTbl, HE YUUTHIBAEMbIE 3TUM YypaBHEHHEM (IIOBEPXHOCTHAas
IPOBOJUMOCTB,  AJIEKTPO(OPETHIECKOE TOPMOXKEHHE, pelakcaunoHHblii 3¢ dekr). [IpakTHueckoe
MCII0JIb30BAaHUE DJIEKTPOKMHETUUECKUX SIBJICHUH.

Pasnen 5. Kunernueckue cBOWCTBA IUCIIEPCHBIX CUCTEM

OCHOBBI CEUMEHTALIMOHHOIO aHain3a. CBA3b CKOPOCTH OCaXAECHHUS YacTUL C HUX pPa3MEpOM.
VYcnosusa cobmonenus 3akoHa Crokca. CelMMEHTAlMOHHBIN aHAIU3 MOJUAMCIEPCHBIX cucteM. Kpusas
cenuMeHTauuu. KpuBble pacnpenencHus 4YacTULl 110 pajuycaM. OKCIIEPUMEHTAIBHBIE METOABI B
CEIMMEHTAlMOHHOM aHaJIn3e.

MonexkynsapHO-KMHETHUECKAS pupoaa OpPOYHOBCKOTO JBUKEHUS. Ces3p MEXIY
CpPEIHEKBAJpaTUYHbIM CIABUIOM dYacTUll MU Ko3pduuuenrom auddy3un (3akoH DHHIITENHA-
CMOITyXOBCKOr0). DKCIIepUMEHTalIbHas TpoBepKa 3akoHa OiHmTelHa-CmonyxoBckoro. CreacTBus u3
TeOprHr OPOYHOBCKOTO JIBHKCHHS.

CennMeHTallMOHHO-1M((HY3HOHHOE paBHOBECHE, TI'UIICOMETpHYecKHi 3akoH. CeluMeHTalMOHHAas
YCTONYMBOCTD AUCIIEPCHBIX CHCTEM.

Pa3nen 6. ArperatuBHas yCTOMYMBOCTD M KOAryJ SN AUCIIEPCHBIX CUCTEM

OO0mue BONpOCHl YCTOMYMBOCTH JUCHEPCHBIX cucTteM. CeauMEeHTallMOHHAsh W arperatuBHas
ycTouuBOCTH cucteM. JInoguibHble U 1M0(GOOHBIE CUCTEMBI: CAMOIIPOU3BOIBHOE 00pa30BaHNE OAHUX U
HeoOXxoauMocTh cTabunuzanuu apyrux. Kpurepuit nuodunsHoctu cucrem o Pedunaepy-llykuny.

JInopunbHele aucnepcHble cuctembl. Knaccupukanus u olmias XapakTepHCTHKa MOBEPXHOCTHO-
aKTHBHBIX BENIECTB. TepMoaMHAMHUKAa W MeXaHu3M MuIeimooopa3zoBanus. Crtpoenne wmunemn [TAB.
Comobmmmzanus.  OcHOBHbIE — (aKTOpbl,  BIUAIOUIME  HAa  KPUTUYECKYI0  KOHIICHTPAIUIO
munemnoodpazosanusa (KKM). Meroast onpenenenus KKM. ITpumenenue I1AB.

JInopoOHuble aucnepcHble cucTeMbl. DakTOphl ycTOMUMBOCTH JMO(GOOHBIX cucTeM. broicTpas u
MeJuIeHHas koaryssinus. Knaernka koarymsanuu no CMonyxoBckoMy. OnpeneneHnue CKOpOCTH U BpEMEHH
MOJIOBUHHOW KOAryJISILIMK. 3aBUCUMOCTD YHCJIa YAaCTHI] Pa3HOTO MOPSAKA OT BPEMEHH.

OcHoBHbIe TONIOKeHUS Teopuu Jepsruna, Jlannay, @epses, OBepoeka ([IJIDPO). PacknnauBaromiee
JABJICHUE U €ro COCTAaBIAIOLIME. DHEPrusl 3JIEKTPOCTaTUYECKOIO OTTAJKHMBAHMS NPU B3aWMOJAECHCTBUU
cnabo3apsuKeHHBIX MoBepxHocTed. Cuibl U SHeprusi nputsbkeHus. OOllee ypaBHEHHE I SHEPTrUU
B3aMMOJCHCTBHUSL  TUCHEPCHBIX dacTull. [loTeHIManbHble KpUBBIE B3aUMOJCHCTBUS  YacTHL] B
MOHOCTAOMIIM3UPOBAHHBIX JHUCIEPCHBIX cucTteMax. [loTeHuuanbHBI Oapbep M €ro 3aBHCHUMOCTh OT
TOMIMHBL JUddy3Horo cios. Koarynsanus B mepBoM W BTOPOM MHUHMMyMax. HeWTpanuzaluoHHas U
KOHIEHTpalmoHHass koarynsauus. Ilopor Owictpoit koarymsauuu. IlpaBuno Hlymeue-I'apau. 3akon
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Hepsruna. Ctabunu3anusi JUCTIEPCHBIX CHCTEM BBICOKOMOJIEKYIsipHbIME coeanHeHusimu (BMC) u TTAB.
MeTtonbl OYUCTKM NPOMBIIUIEHHBIX U OBITOBBIX CTOKOB, OCHOBAHHBIE Ha W3MEHEHMM arperaTMBHON U
CEIMMEHTAlMOHHON YCTOMYNBOCTH TUCIIEPCHBIX CUCTEM.

Paznen 7. CTpykTypooOpa3oBaHUe U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA JINCIIEPCHBIX CUCTEM

Tumbl CTPYKTYp, OOpa3ylOIIMXCS B arperaTMBHO-YCTOMUYMBBIX M arperaTiBHO-HEYCTOWYHMBBIX
JUCIEPCHBIX cHucTeMax. JKHIKOKPUCTAINIMYECKOE COCTOSHUE arperaTMBHO-YCTOWYHMBBIX JUCHEPCHBIX
CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMUYUBBIX (JIMO(OOHBIX) AMCHEPCHBIX
cucreMax. B3auMocBs3b MEXIy BUAOM INOTEHUHUAIbHOW KPUBOM B3aMMOJAEHCTBHS YacTul] (IO TEOpUHU
JUI®O) u TumoM BO3HUKAOIMIUX CTPYKTYp. KoaryiasiuoHHO-TUKCOTPONHbIE W KOHJEHCAIlMOHHO-
KpHUCTaNIM3alOHHbIE CTPYKTYphI. Ilepexon ogHux cTpykTyp B Apyrue. Teopus cTpykTypooOpa3oBaHus
(pusuKo-xMMHUYECKass MEXaHNKA) KaK OCHOBA TOy4YEHHsS] HOBBIX MaTEPUAIOB.

Peoslornueckuii METOJ MCCIENOBAaHUSA AMCIEPCHBIX cHCTeM. OCHOBHBIE IOHATHS W HJICAIIBHBIC
3aKOHBI peosiorud. MoJIenupoBaHKe peOJOTHYECKUX CBOMCTB Tell. Moaens MakcBeiuia, moaens KeapBuHa-
®doiirra, moaens buaTramMa.

Knaccugukarus JUCIepCHBIX CUCTEM N0 CTPYKTYPHO-MEXaHWYECKHM CBOWCTBaM. HbIOTOHOBCKHE H
HEHbIOTOHOBCKHE JKUAKOCTH. IIceBominacTuueckue U JAMWIaTaHTHBIE )KUJIKOCTH U TBEPAOOOpA3HbIE Teja.
Bsi3kocTh  KUAKUX ~arperaTMBHO yCTOMYMBBIX JMCIEPCHBIX CHUCTEM. YpaBHEHUS OWHIITEIHa,
HItayaunrepa, Mapka-Kyna-XayBunka. Peonoruueckue cBOHCTBa CTPYKTYPUPOBAHHBIX KHJIKOOOPA3HBIX
¥ TBEPI00OPA3HBIX CHCTEM.

8. 3akiroueHne
[ToBepXHOCTHBIC SBJICHUS U AMCIIEPCHBIC CUCTEMBI B XUMHUYECKOH TexHoJoruu. KomtonaHas XuMus
Y OXpaHa OKPYKarOILIEH CPeJIbl.
OO611ee KOJIMYECTBO Pa3eIioB - 8.

4 O0beM y4eOHOI AUCUMILIMHBI — BCE BUBI yueOHOU paboThI, 3.€. U Yachl JJIs TaOIUILl OepyTcs
u3 yueOnoro miana (YII) u PIIJI.

O0beM TMCHHUIIMHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
4. 4.

O01mas TpyA0eMKOCTb IV CHUTTTHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0 0 0
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,22 80 60
KonTtakTHas camocTosiTenbHas paboTta - -
CamocTosTenbHOE U3yYCHUE Pa3/IesioB JUCIUILIHHEI (TIOATOTOBKa | 2,22 80 60
K J1a00paToOpHbIM paboTam)
Bua kouTpoJis:
IK3aMeH 1,0 36 27
KonrtakTHas paboTa — MpOMEXYTOYHAs aTTECTalHs 10 0,4 0,3
[ToaroToBKa K K3aMeHY. ’ 35,6 26,7
By MTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaUUsA padoyeil NPOrpaMMbl JUCHUILIIHMHBI
«MareMaTHKa»
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1. Heapb AUCHMIVIMHBI - JOPMHUPOBAHUE Y CTYACHTOB CHCTEMbl OCHOBHBIX MOHATHUH, UCIIOJIb3YEMbIX
JUIL TIOCTPOEHUS BAXKHEHIIMX MATEMATHYECKUX MOJENEH M MAaTeMaTUYeCKUX METOAOB JUIsl ONHCAHUS
Pa3JIMYHBIX XUMUKO-TEXHOJIOTHYECKUX IIPOLECCOB.

2. B pe3yJbTaTe M3yYeHUs1 TUCHUILIMHBI 00y4a0IIHIiCH TOJIKEH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSMHU U MHANKATOPAMH UX JOCTHXKCHHUS

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

3HaTh:

- OCHOBBI JH(dHepeHITNaTLHOTO U MHTETPATLHOTO UCYHUCIICHUSI, TP PepeHITNANTBHBIX YPaBHCHUM
— - MaTeMaTUYeCKHE TEOPHUH M METO/IbI, JISXKAIIHE B OCHOBE IMTOCTPOSHUS MAaTEMAaTHUYECKUX MOJIEIICH;
— - OCHOBBI IPUMEHEHHUS MATEMATUUYECKUX MOJIEICH U METO/IOB.

YMern:

- BBI6I/IpaTb MAaTEMATUYCCKHUE METOAbI, IIPUIOAHBIC AJId PCIICHUA KOHKpCTHOﬁ 3aJa4u,

- HCII0JIB30BATh MAaTECMATHYCCKUEC MOHATHUA, METOAbI U MOJCIIN JIsA OIIMCAaHUA PA3JIMYHBIX IIPOLECCOB;
BBIABJIATH MAaTCMATHYCCKUC 3aKOHOMCPHOCTH, JICKAIINEC B OCHOBC KOHKPCTHBIX IIPOILECCOB,

- HCIIOJB30BaTh OCHOBHBIC METO/IbI CTAaTUCTHYCCKOU O6pa6OTKI/I JaHHBIX

- MMPUMCHATH MATCMATHYCCKUEC 3HAHWA Ha MCKIUCHUITIIMHAPHOM YPOBHC.

Bnaners:

— ocHOBaMH (pyHIAMEHTAJIbHBIX MAaTEMaTHYECKMX TEOpPUH W  HABBIKAMH  HCIIOJIBb30BaHUS
MaTEeMaTHYECKOro almnapara;
—  METOJIaMH CTaTHCTUYECKOI 00paboTKH nH(POpMAIIHH.

3. KpaTkoe coaep:kaHue TUCHUTLIHHBI
1 CEMECTP

Beenenue. [Ipeamer u metoipl MareMaTuku. OnucaHue OCHOBHBIX pa3zienioB Kypca. CTpyKTypa Kypca
Y TIPaBUJIa PEUTUHTOBOM CUCTEMBI.

Paznes 1. DneMeHTHI ajredpsbl.

YucnoBele MHOXKECTBA, KOMIUIeKcHbIe yncna. Onpenenurenu Il u 1l mopsakos. BekTopsl: 0OCHOBHBIE
MOHSTHSL, CKaJSIPHOE, BEKTOPHOE U CMEIIAHHOE IMPOU3BEICHMSI BEKTOPOB. AHAJIMTHUYECKas I'€OMETpPHUS:
npsMasi Ha IJIOCKOCTH, KpuBble |l mopsaka. Matpunsl: neiicTBUS HaJ MaTpUllaMM, NpHUBEIEHHE K
cTyneH4yaromMy Buay u Buay l'aycca. Panr marpunsl. ObpaTtHas marpuna. Teopema Kponekepa-Kanemnu.
Pemenne cucreM JnuHEMHbIX —anreOpanmueckux ypaBHeHuUH. CoOCTBEHHbIE 4YHMCIa UM BEKTOPBI.
KBanpaTuunsie Gopmsl.

Pa3nea 2. @ynknus oqnoi nepemenHoii. Ilpenen pynkuun. HenpepsiBHOCTD GyHKIINH.

Oynknua. Crnocobsl 3amanus QyHkiuu. OnemeHTapHble ¢yHkuuu. [Ipegen dyHkumum B TOYKe.
OpnHoctroponHue mnpenensl. IIpenensl Ha OGeCKOHEYHOCTH. beckoHeYHO Masble M OECKOHEUHO OOoJblIne
GyHKIIMM, WX CBOMCTBA W B3aUMOCBsA3b. (OCHOBHBIE TeOpeMbl O Tmpenenax. l[lepBelid W BTOpOH
3aMeyvarenbHble npenensl. HenpepblBHOCTh (YHKIMM B TOYKEe W Ha npomexyrke. CBoiicTBa (QyHKIUA,
HEeNpephIBHBIX Ha oTpe3kax. Touku pa3pbiBa QYHKIIMH U UX KJIACCUPUKALIUS.

Pazgen 3. luddepenuuanbHoe ncuucjienne GyHKIUM OHON NepeMeHHOI.

[TpousBoaHas PpyHKUIMH, €€ TEOMETPUYECKUM U MEXaHUYECKUN CMBICI. YpaBHEHHUS KacaTeIbHOU U
HopMmaiu. [lpaBuna nugdepenuupoBanus. Tabmuia OCHOBHBIX NpoU3BOAHBIX. JuddepenuupyeMoctsb
GyHKIUM: OmpenesieHne, TEOPEMBbI O CBSI3M HEMPEPBHIBHOCTH U IU(PPEpeHIIUPYEMOCTH (PYHKIIUA U C
CyllecTBOBaHMEM Mpou3BoAHo. [Juddepenuman ¢yHkauu: omnpeneneHue, cpoiictsa. [IpomsBoanas
cnoxHoi (pyHkuuu. OcHOBHBIE TeopeMbl nuddepenmanbaoro ucuncnenus: Pomns, Jlarpanxka, Komm.
[IpaBuno JlonuTans (packpsiTHe HeonpeaeaeHHocTel). [Ipon3BoHbIE BRICIIUX HOPSAKOB. MOHOTOHHOCTb
GyHKIHUM: OmpeneneHne, He0OX0IUMbIE U JOCTAaTOYHBIE YCIOBHUSA. DKCTpeMyM (YHKIIMH: OMPECIICHHE,
HEOOXO/IMMBIE U JIOCTaTOYHBIE YCJIOBUS. BBIMYKIOCTh, BOTHYTOCTh M TOUYKH Neperunda rpaduka GpyHKIUu:
orpezeneHusi, HeoOXOIUMbIE U JIOCTATOYHBIE YCIOBHUS UX cyllecTBoBaHMs. OOmias cxema Hcciael0BaHus
(GyHKLUH, TOCTPOEHUE UX IPa(UKOB.

Paznen 4. UnTerpajibHoe ucunciaenne GQyHKIUN OHOM NepeMeHHOM.
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[lepBooOpasznas Qyukums. HeompeneneHHbI HWHTErpal M €ro cpoiicTBa. Tabmuiia OCHOBHBIX
UHTETpaJIoB. MeToIbl MHTETPUPOBAHUA: HENOCPEICTBEHHOE HMHTEITPUPOBAHHME, METOJ IOJCTaHOBKH,
UHTETPUPOBAHUE [0 YacTSIM, WHTETPUPOBAHUE PAIMOHAIBHBIX JpOo0el, MHTErpUPOBAHHE HEKOTOPBIX
UppallMOHATBHBIX U TPUTOHOMETpUYECKMX (YHKIMHA. OmnpeneneHHbI MHTErpaj, ero reoMeTpuyecKui
cMbICH, ero cBoiictBa. Teopema o cpennem 3HaueHuu. @Dopmyna HeroTona-JleitOnuna. 3amena
IIEPEMEHHOM ¥ MHTEIPUPOBAHUE 10 YaCTSAM B ONPEACICHHOM HHTErpasie. Beruncienue miomanei miocKux
¢uryp u o0beMOB TeJl BpaIICHUS C TOMOIIBIO ONPEACICHHOTO MHTerpaiga. HecoOCTBEHHBIE MHTETPAIBL:
OIpeZCIICHNUs], CBOWCTBA, METObI BEIUMCIICHHUS.

2 CEMECTP

Paspen 5. {udppepennuaibHoe ucuuciaeHne pyHKuHUil HECKOJIbKUX NepeMEHHbIX.

OyHkuM JIByX M Oojee IEpEeMEHHbIX: ONpeAereHHue, o00JacTb ONpeAesieHus, 00JacTb
CYILIECTBOBaHMs, N'€OMETPUYECKasi MHTEpIpeTalus, JMHUM YPOBHS, M IOBEpXHOCTH ypoBHs. IIpenen
¢yHkuuu B Touke. YacTHble [NpoOU3BOAHBIE (Ha mHpuMepe (YHKIMH JABYX IIE€PEMEHHBIX).
Huddepenuupyemocts (GyHKIHMU: ONpeAeseHne, CBsA3b AU(PHEPEHIUPYEMOCTH C HEMPEPHIBHOCTHIO U C
CYLIECTBOBAaHMEM YACTHBIX IPOU3BOAHBIX. JlocTarouHble ycioBUs AUPPepeHIUPYEMOCTH (DYHKLUU.
HuddepenuupyemMocts CIOKHOW (QyHKIMH, mMoiaHas mnpousBoAHas. Juddepennman ¢GyHKuIuM ABYX
IEpEeMEHHbIX, €ro HHBapHaHTHOCTh. JuddepenuupoBanue QyHKIMM OAHOM M JBYX HEpEMEHHBIX,
3aJJaHHON HesBHO. YacTHBIE MPOM3BOAHBIE U AU (epeHnabl BEICIINX HOPSIKOB. TeopeMa 0 paBeHCTBE
CMEIIaHHbIX NPOMU3BOIHBIX (11 (YHKIMM JABYX IEPEMEHHBIX). AHATUTHUECKUH MNPHU3HAK IOJIHOTIO
muddepennmana. [IponsBoaHas Mo HaPaBICHUIO: ONpeeneHne, GopMyma ajs ee BeIYUCIeHus. [ paguent
U €ro cBOMcTBa. DKCTpeMyMbl (DYHKIMM JBYX MEPEMEHHBIX: OIpeeNeHusl, HeOOX0AUMOe U JOCTATOUYHOE
YCIIOBUS CYIIECTBOBAHUS IKCTPEMYMa. Y CIIOBHBIM SKCTPEMYM: OIpEAEIECHUE, METOIbl HAX0XKACHUS TOYEK
YCIOBHOTO 3KCTpeMyMa (IpsiMOM MeToa U MeToJ] MHOoxkuTenel Jlarpanxka). Haubonbliee 1 HaumeHbliee
3Ha4YeHHs (YHKIHUHU JIBYX IEPEMEHHBIX B 3aMKHYTOH 00JacTH.

Paznen 6. KpaTHbie MHTErpaJbl.

JIBOMHOM HHTErpall: ONpEIEICHUE, TI€OMETPUYECKHM CMBICHI, CBOMCTBA. TeopemMa O cCpexHeM
3HAUEHUU JIBOMHOIO MHTEerpana. BerumMcieHue IBOMHOrO MHTErpana B JEKapTOBOM CHUCTEME KOOPAMHAT.
Brruucnenue aBoitHOro MHTErpajga B MOJSIpHOW cucteme KoopauHat. Muterpan Oitnepa - Ilyaccona.
[TpunoxeHus ABOMHOIO MHTErpasia: BhIYMCICHHUE IUIOIIAAM IUIOCKOW 001acTH, 00beMa LMIIMHAPHUECKOTO
TeNa, TUIOIIAAU MMOBEPXHOCTH, MacChl IJIACTUHKU C 33JaHHOM IJIOTHOCTBIO, KOOPJIMHAT LIEHTPA TSHKECTU
IUIACTUHKKU. TpoiHOM wuHTerpan: omnpeaeneHue, (GpU3MUECKU W TeOMETPUYECKMH CMBICH, CBOMCTBA,
TEOpEMa O CPEAHEM 3HAYCHUM TPOMHOI0 MHTErpana. BblUMCIIEHHE TPOWHOIO MHTErpana B JEKApTOBOU
cUCTeME KOOpJAMHAT, B IMIMHIPUYECKMX U chepuueckux KoopauHaTax. I[IpuiioskeHUs TpoOHHOIo
MHTETpaJia: BbIYKCIEHHE 00beMa, MacChl Tella C 33JJaHHOM MIIOTHOCTBIO, KOOPAMHAT LEHTPa TSHKECTHU Tela.

Pa3nes 7. KpuBosinHeiiHbIe M TOBEPXHOCTHbIC HHTErPaJIbl.

KpuBonuHelHbI HHTErpai no KoopJAuHaTaM: omnpezesieHne, (pu3ndeckuii cMpici, cBoicTBa. Briuucnenue
KpHUBOJHMHENHHOro uHTerpana. ®opmyna 1is BeIYMCICHUS pabOThI MPH MEpPEeMEIEHUN MaTepUalbHON TOUKU
B CWJIOBOM I10JI€ BJI0JIb HEKOTOpOTro IyTH. Popmyia ['puHa 1 BBIYMCIEHUS KPUBOJIMHEMHOTO MHTErpasia
[0 3aMKHYTOMY KOHTYypy. He3aBHCMMOCTb KpHMBOJIMHEMHOrO HMHTErpaja OT IYyTH HWHTETPUPOBAHMS:
HEO00XO0IUMOE U JIOCTaTOYHOE YCJIOBUE HE3aBUCUMOCTH, KpUTEpUI He3aBUcUMOCTH. [loTeHnanbHoe nose,
NoTeHIMaIbHas QYHKIMS U ee BhIUMCIeHHe. Bbuncienne KpuBOIMHEHHOr0 MHTErpana, He 3aBUCAIIEro OT
NyTH UHTErpupoBaHus. [10BEpXHOCTHBIN MHTErpai: ompejaeneHue, (GU3MUECKUN CMBICH, BBIYUCIECHHE B
JeKapToBoi cucreMe koopauHar. Teopema ["aycca-Octporpanckoro. @opmyna Ctokca.
3 CEMECTP

Pa3nea 8. luddepennuanbHbie ypaBHeHHUs IEPBOToO MOPSAKA.

JuddepeHnnanbible ypaBHEHUs: OINpeAeNieHUe, MOPsA0K, pelleHHe, TeopeMa CYIIEeCTBOBAaHUS U
€IMHCTBEHHOCTH pemeHus. 3amava Komm. [uddepenHnuanbiple ypaBHEHHS C  pPa3JeNsiONIUMHCS
nepeMeHHbIMH. OJIHOpOAHBIE ypaBHEHUS |-To mopsiaka: ompeaeneHue M MeToj peuleHus. JluneiiHbie
ypaBHeHHs |-To mopsiaka: omnpeneneHne U METoJl pelieHus. Y paBHeHUs: bepHymnu: onpeneneHue U MeTon
pemenus. Auddepennmanbapie ypaBHEHNS B MOTHBIX auddepeHiuanax: onpeaeieHue 1 MeTO I PEeIICHHUS.
WnuTerpupyronuii MHOKUTENb: OIpeJesIeHHue, CBEACHWE K YpPaBHEHMIO B MOJHBIX AuddepeHnunanax c
MOMOIIbI0 UHTETPUPYIOIIETO MHOXKUTEJSI.

Pa3nen 9. luddepennnanbHbie ypaBHeHHs] BTOPOT0 NMOPS/AKA.
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JuddepeHnnanbabie  ypaBHEHUS BTOPOTO TIOPSAKA, OMYCKAIONIME TOHIKEHUE TMOpPSIKa.
Jluneitnble audQepeHunanbHble  ypaBHEHUS BTOPOTO MOPSAKA: ONpeAeNieHHe, OAHOPOIHBIE U
HEOJHOPOAHbIE JHMHEHHbIe YypaBHeHUs. CBolcTBa pemeHuid. JIMHeHHass HE3aBUCHUMOCTb (DYHKITHIA.
Onpenenurens BpoHckoro u ero cBoicTBa. TeopemMbl O CTPYKType OOIIMX PEHICHUH JTMHEHHBIX
OIHOPOAHBIX M JHUHEWHBIX HEOAHOPOIHBIX JU(PPEepeHIIUaANbHBIX YPaBHEHHN BTOPOTO MOPSIKA.
OyHIaMeHTalbHas CUCTEMAa PELIeHUH THHEIHOro 0AHOPOAHOTO MU hepeHIINaTbHOTO YpaBHEHHS] BTOPOTO
nopsinka. JluHelHsle omHOpoAHBIE MU depeHINaTbHbIC YPaBHEHHUS BTOPOTO TOPSAKA C MOCTOSHHBIMU
ko duruentamu: MeTox Diyiepa A pEIICHUS OTUX ypaBHeHUH. JIMHEWHBIE HEOJTHOPOIHBIE
muddepeHIManbHbIe YPaBHEHHUST BTOPOTO MOpPsiAKa C MOCTOSHHBIMU KO3 (dULIMeHTaMHU: MEeToJ mojadopa
YaCTHOTO PpEUICHUS 3TOTr0 YPAaBHEHMsI C NPaBOM YACThIO CHEIUAJIbHOIO BUAA W METOJ Bapualuu
MPOU3BOJIBHBIX MOCTOSHHBIX. JluHelHble auddepeHnanbHble ypaBHEHHs N-TO TOpsIKa: CBOWCTBA
pEIIEHH, TEOPEMBI O CTPYKTYpe OOILIEro peuieHus. AJTOPUTM MOCTPOSHUS OOIIETO pelIeHus: THHEHHOTO
b depeHIMaTBFHOr0 YpaBHEHUS N-TO MOPsiIKa ¢ MOCTOSHHBIMU KO3 puiineHTamu.

Paznes 10. Cuctremsl 1u¢epeHINATBHBIX YPABHEHHU.

Cucrempl JuHEHHBIX JU(depeHInaTIbHbIX YpPaBHEHUI IEpPBOro IMOpSJIKA, pPEIICHHE METOA0M
uckmodeHus. CucteMbl TUHEHHBIX TU(GEepeHINATBHBIX YPABHEHUH MEPBOrO MOPSIKA, METOJl BapHaIluU
MIPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBbl JMHEHHBIX OJHOPOJHBIX YPAaBHEHUW MEPBOro NOpsAIKa C
MOCTOSTHHBIMH KO3 uimeHTamu,  MeTon  Oinepa.  CUCTEeMBI  JIMHEWHBIX ~ HEOJHOPOJHBIX
muddepeHIMaTbHBIX YPaBHEHHH ¢ TOCTOSHHBIMU KOA(h(UIIUEHTaAMH.

Pa3nea 11. YnucnoBble 1 pyHKUMOHAJIBHBIE PSbI.

UucnoBbie psAllbl: OCHOBHBIE MOHATHSA, CXOAUMOCTh psiaa. HeoOXoaumblii MpU3HAK CXOAUMOCTH
psna. CBoiicTBa cXoAsamuxcs paaoB. [JlocraTouHbple NpU3HAKK CXOAMMOCTH 3HAKOMOJIOKUTEIbHBIX PSI/I0B:
MHTETpalbHbIN npu3Hak Komm; npusHaku cpaBHeHUs psAaoB; npusHak Jlanmambepa; paauKaibHbINA MPU3HAK
Komm. Psger Qupuxine. 3Hakouepeayrommicss psia: ompezencHue, npusHak JlelOnuna. AOcomoTHas |
YCIIOBHAsI CXOJIMMOCTb 3HAKOIEPEMEHHBIX psaoB. @DyHKUMOHANbHBIE psabl. CTENeHHbIE pPSAbL:
omnpezeneHue, teopema Ao6ess, HHTEpBaJl CXOJUMOCTH, pajnyc cXxoaumocTu. CBONCTBA CTENIEHHBIX PSI/IOB.
Psnpr Teiinopa u MakiopeHa: ornpeneieHue, yCIoBUsI CXOAUMOCTH psifa Teinopa K HCXOAHON (QPYHKIHU.

Jlemma _o amt VXeR. Jlocrarounsle ycinoBus cxoauMocTH psga Teinopa. Anroputm

.o X"
lim-;

paznoxerns QyHkuun B psix Makmoperna. OCHOBHbIC pasinoxeHust GpyHkumii: €, SINX, cosx, In(1+ x),
(l+ X)",arctgx, arcsinXx B psx Maknopena. Pasnoxenue ¢Qymkumii B pag Teimopa ¢ MOMOIIBIO

OCHOBHBIX pa3fiokeHHi. [IpuMeHeHne CTeNneHHbIX PSAOB: MPUOIMKEHHBIE BBIYMCICHUS, MPUOIIKEHHOE
pemienre audpepeHnnaIbHbIX YPaBHEHHUH.
4 CEMECTP

Pa3nen 12. Teopusi BeposiTHocTeii. CiydaiiHble BeJIMUUHBI M MX 3aKOHBI pacinpeaeieHus.

[Tpeamer Teopun BepositHocTell. Ciyuaiiable coObITus. [IpoTHBOMONOXKHBIE COOBITHS. HezaBucumsie
coObiTust. OTHOcUTeNnbHAas dYacTtoTa. Kiaccuueckoe M TeOMETpPUYECKOE ONPEIENIEHHE BEPOSTHOCTH.
OnemMeHTapHass Teopus  BEposATHOCTeH. Meronbl  BbIUMCIEHMS  BeposTHOCTe.  IIpocTpaHcTBO
aleMeHTapHbIX coObITuil. Kitaccuueckoe ompezneneHue BeposITHOCTU. AnreOpa COOBITHIl: TEOpeMbl O
BEPOSITHOCTH CYMMBI COOBITHI, HPOTHBONOJOXHBIX COOBITHH, CyMMa BEpOSTHOCTEH HECOBMECTHBIX
COOBITUH, 00PA3YIOMIMX TMOJIHYIO TPYIITY. AKCHOMAaTHYECKOE OMpeieTieHne BEpOATHOCTU. CTaTUCTHIECKOE
OIIPEJIEIICHUE BEPOATHOCTU. Y CIOBHAS BEPOATHOCTh. T€OpEMBI O BEPOSTHOCTHU NPOU3BEACHUS 3aBUCUMBIX
W He3aBUCHUMBIX coObiTuil. [lomunas BepositHOocTh. IloBTOpHBIE wucnbITaHusa. Dopmyna bepHymim.
JlokanpHas u uHTErpanpHas reopeMmsl Myaspa-Jlamnaca. @opmyia Ilyaccona.

[lonsiTne cimydallHONM BENWYMHBI. JIUCKpETHBIE M HEINPEPBIBHBIE CIyYalHbIC BEJIIMYMHBI. 3aKOH
pacripefiesieHust ciay4aiiHol BenuuuHbl. DYHKIUS pacrpeneneHusi, ee cBoiictBa, rpaduk. IlmoTHOCTH
pacmpeneneHrs HeNpepblBHOM ciay4yailHOW BeNMWYUHBI (IJIOTHOCTH BepoATHOCTH). Dopmyna ans
BEPOATHOCTH TONAJaHMsI HEMPEPBIBHON CIy4aliHON BEJIWYMHBI B JJAHHBIA MHTEPBAJI, BHIPAKEHHBIA uepe3
IUIOTHOCTh ~ BEPOSTHOCTH, TE€OMETPUYECKHl cMbIcn QopMmynbl. buHOMHanbHOE pacmpezeneHue,
pacupenenenue  Ilyaccona, PaBHOMEpPHOE  paclpelescHue, HOpPMAJILHOE  pacIpelelieHue,
SKCIOHEHIMAIIBHOE PACTIPEICIICHUE.
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Pa3znen 13. MaremaTuveckasi CTAaTUCTHKA.

[Ipeamer Maremarnueckoil cratucThkd. OCHOBHBIE 3aJa4ydM  MaTeMaTHYECKOM  CTAaTHCTHKH.
Bribopounsiii  meron. Craructuueckoe omnucaHue. Brpibopku. I['mctorpamMma W IMOJNHMIOH  YacToT.
Cratuctuueckast (oMmupuueckas) (yHKUMS pacnpenesneHus. BbplOOpouHble XapaKkTEpUCTUKH M HX
pacnpenenenus. CocrositenbHbie, d()DPEKTUBHBIC CMEIICHHBIE W HECMEIICHHBIE OIICHKH IapaMeTpOB.
Craructuyeckoe cpeaHee, CTaTUCTUYECKas IUCIEPCUs M CTAaTHCTHUYECKOE CpeJHEee KBAJApPAaTHUYHOE KaK
TOYEUHBbIE OIICHKM HEM3BECTHBIX: MATEMAaTUYECKOTO OXKUJIAHUS, IUCTIEPCUM, CPETHEro KBaIpaTUYHOTO
OTKJIOHEHMS. JOBepUTEIbHBIE HHTEPBAIIBI U HHTEPBAJIbHBIE OLICHKU. JlOBEpUTENIbHBIE OLICHKN HEU3BECTHOM
BEPOATHOCTH 10 OonblIuM BbIOOpKaM. JloBepuTenbHasi OLIGHKA MaTEeMaTHYECKOTO OXXKHUJAHUS IPpU
HEU3BECTHON nucrniepcuu. JloBepuTelibHasE OIEHKA CPEIHETO KBaJpaTUYHOrO OTKJIOHEHHsS. TO4YHbIE
BbIOOpOUHbIE pacnpezeneHus: CteioaeHTa (t- pacnpenenenue), Oumepa-Cuenexopa (F-pacnpenenenue),
[upcona (y*-pacnpenenenue). [IpoBepka CTATUCTUYECKHX THIOTE3. MaTeMaTHuecKue MeTObl IIPOBEPKH
CTaTUCTUYECKUX THIOTE3. DIEMEHTBI TEOPUU KOPPEIALHUU.

4. O0beM yueOHOI JUCHUIJIMHBI — BCE BUIBI YICOHON padOTHI, 3.€. U Yachl JIJIsl TAOJIHIIBI OepyTCs
u3 yueOnoro miana (Y1) u PIT/L

Cemectp
Bcero 1 2 3 4
Bua yueOHoii padoThbl 3E | Ak | 3E | Aka | 3E | Akaj.
3E Axca. 3E Axca. a. .4, q.
9 b | u.
UL W IR 18 | 648 | 5 | 180 | 5 |180| 5 | 180 | 3 | 108
JM CITAILIMHBI
Kourakruan padora - 756 | 272 | 266 | 96 |27 | 64 |178| 64 | 134 | 48
ay/INTOPHBIE 3AHATHS: 8
Jlexun 3,56 128 | 1,33 48 Oég 32 1089 | 32 0.45 16
[Tpaktueckue 3anstus (I13) 4 144 | 1,33 48 Oég 32 1089 32 0,89 32
CamocrosiTesibHas padora 8,44 304 2,34 84 2é2 80 | 2,22 | 80 1,66 60
KoHTakTHast caMOCTOsATEIbHAS 06 04 0 0 02
pabota ' ' 2,2 '
CaMocTosATeIbHOC U3YICHHE 8,44 2,34 2 2,22 1,66
N~ 303,4 83,6 80 80 59,8
Buj xourpoas — 3ayer ¢ + +
OIEHKO
Buja kourpoJisi — 3auer + +
Buja koHTpOJIsi — IK3aMeH 2 12 1 36 1 36
KonTaktHas pabota - 08 0.4 04
IIPOMEKYTOUYHAsl ATTECTALMS 2 ' 1 ’ 1 ’
[ToaroroBka K 3K3aMeHy. 712 35, 356
) 6 1)
3auer ¢ JK3aMeH | DJK3aMeH 3auer
Bua uToroBoro KOHTpoOJIA: OLeHKOii
Cemectp
Buja yueoHo# padoThl Beero L 2 3 4
L yHeOHou pabo 3E Actp. 3E Actp 3E Actp. 3E Actp.u 3E Actp.
Y. . q. Y. . Y.
O061as TPYA0EMKOCTh THCITHIIIHHBI 18 486 5 135 5 135 5 135 3 81
Konraxruas pagora —aynuropurre 756 | 2941 | 266 | 7182 | 178 | 4806 | 178 | 4806 | 134 | 36,18
3aHSITHSA: ' 2 ' ! ! ' ' ! ' !
Jlexumn 3,56 96,12 1,33 | 3591 | 0,89 | 24,03 | 0,89 24,03 0,45 12,15
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Ipakrryeckue 3austus (113) 4 108 1,33 | 3591 | 0,89 | 24,03 | 0,89 24,03 0,89 24,03
227,8 1,66 44,82

CamocTrosiTesibHasi padoTa 8,44 3 2,34 63,18 | 2,22 | 59,94 | 2,22 59,94
KonTakTHas camocTosTenbHas pabora 0,45 0,3 0 0 0,15
CaMoCTOSTEIEHOE N3YUCHHUE Pa3/ICioB 8,44 2274 2,34 62 88 2,22 2,22 1,66
JUCIUIIIAHBI 3 '
Buja kouTpoJist — 3auer ¢ o1leHKOM + +
Bujx koHTpOJIA — 3auer + +
Bua KoHTpoJIsi — IK3aMeH 2 54 1 27 1 27
KontaktHas pabora — WPOMEKYyTOUHAsS 0.6 0.3 0.3
aTTeCTalUs 2 1 1
IToaroToBka K 3K3aMeHY. 53,4 26,7 26,7

3auyer ¢ IK3aMeH 9K3aMeH 3auer
Bua ATOroBOro KOHTpPOJIS: .

OLIEHKOI

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«DPuznka»

1. Heap qucuMmIMHbl — npuoOpeTeHre o0y4JarouMMUCs 3HaHW TI0 OCHOBHBIM pasjieiaM (HU3HKu
Y YMEHHIO IPUMEHSATH UX B APYTMX €CTECTBEHHOHAYYHBIX JUCIIUIUIMHAX.

2. B pe3yabTaTe H3y4YeHUs IMCHMUILINHBI 00y4al0 M IACH J0JIZKEeH:

Obradoame CIIENYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

Buame:

- (u3HYECKHE OCHOBBI MEXaHUKH, (PU3UKH KOJICOAHWH W BOJH, JJCKTPUUYCCTBA M MarHeTH3Ma,
JIEKTPOUHAMUKH, CTATHCTUYCCKON (PH3UKU U TEPMOTMHAMUKH, KBAHTOBOU (DU3UKH;

- cMbICH (PyHAAMEHTaIbHBIX (PU3NYECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYIATOB; UX (HOPMYIUPOBKHU U
TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra (U3MUECKUX SIBICHUH C (yHIaMEHTAIbHBIMU MPUHIMIIAMUA U 3aKOHAMU
(U3HUKY; OCHOBHBIC METOIbI PEIICHUS 33124 M0 ONUCAHHUIO (PU3NICCKUX SBIICHUMH;

- METOJIbI 00pabOTKH Pe3yNbTaTOB (PU3UUYECKOTO IKCIIEPUMEHTA.

Ymemn:

-[IPUMEHATh TEOPETUUECKUE 3HAHUS U HKCIIEPUMEHTAJIbHbBIE METO/IbI UCCIIEAOBAHUS MIPU PEIICHUU
poeCCHOHANIBHBIX 3a]1aY;

-IIPOBOJIUTH PACUYETHI, OCYIIECTBIIATH AaHAJIN3 U HAa OCHOBE TOTO JIeNaTh 000CHOBAHHBIE BHIBOBI;

- aHAJIM3UPOBATH PE3YNIHTATHl HAOIIOACHUIN M SKCIIEPUMEHTOB C TPUMEHEHUEM OCHOBHBIX 3aKOHOB
U TIPUHLUIIOB (DU3UKH;

- ONPENENATh XapakTep (PU3NYECKUX MPOIECCOB MO0 KOMIUIEKCY IKCIIEPUMEHTAILHON HH(POpMALINH
IPU TOMOIIH TPaPUKOB, TAOIUIl U ypaBHEHUIA;

- MPEACTaBIATH 00PaOOTaHHYIO HKCIIEPUMEHTAIIBHYIO U TEOPETUUYECKYI0 UH(POPMAIIUIO B YCTHOUM U
MUChMEHHOU (hopMe, B TOM YHCIIE C UCTIOIh30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Brnaoemw.:

- HaBBIKaMU PabOTHI C UPOKUM KPYToM (PU3UYECKUX MPHUOOPOB U 000PYIOBAHUS;

- HaBBIKAaMU 00OCHOBAHUS CBOMX CYXKJIEHUU U BBIOOpA METO/1a NCCIIEAOBAHUS.

3. Kpartkoe cogep:xanue JTUCUMILIIMHbI.

Pasoen 1. Qusuyeckue 0CHOBbI MEXAHUKU.

1.1. Ilpeamer ¢u3uku. MeToasl (PU3MUECKOTO HMCCIEIOBAHUA: ONBIT, TUIIOTE3a, SKCIEPUMEHT,
teopus. [lpenmer kunemaruku. [lepemenienue, ckopoctb, yckopeHue. Kunematndueckue XxapakTepuCTUKU
BpAaILaTEIbHOTO ABUKECHHUS.

1.2. 3akonbl HptoTOHA. 3aKOH BCEMHPHOTO TATOTEHUS. 3aKOH BCEMUPHOIO TATOTEHHUA. [IBUKeHUe
Teja IEPEMEHHON Maccehl. Y paBHeHusa Memepckoro. @opmyiia L{nonkosckoro.
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1.3. Yopyruil u Heynpyruil yaapsl mapoB. MOMEHT MHEpPUMHM MaTepUaIbHOW TOUKU M TBEPAOIO
Tena.

1.4. Kunematuka rapMoHuueckux konebanuil. JuddepeHunansHoe ypaBHEHHE TapMOHMYECKHX
kosiebanuil. IloHsATHE O 3aTyXalolMX M BBIHY)XICHHbIX KoseOaHMsAX. BonHoBoe nBmxeHue. BonHbl
IPOJOJIbHBIE U TIOTIEPEUHBIE.

Paszoen 2. Monexyaspuas gpuzuxa u mepmoouHamuxa.

2.1. DnemeHTB TEpMOIWHAMUKH W (PU3NUECKOW KWHETUKH. MneanpHbld Ta3. PacmpenencHue
bonbsiMana u ero obmedusnueckuii cMpici. PeanbHblii ras. YpaBuenue Ban-nep-Baanbca.

2.2. Tepmogunamuveckuii Meroa B (usmke. PaBHOBecHBIE cocTosiHMs. Hawama TepMoOIMHAMUKH.
[{ukipl. DHTPOIUS U €€ CTATUCTHYECKOE TOJIKOBaHHE.

2.3. SIBnenue nepenoca. Auddysus. 3akon Puka. TermnonpoBonHocts. 3akoH Pypre. BuyTpennee
TpeHue (BA3KOCTh). 3akoH HproTOHA.

Pa3zoen 3. Dnekmpocmamuxa u nocmosiHHbILL 21eKMPULeCcKUti mox.
3.1. 3akon Kymona. Teopema Octporpaackoro-I'aycca. [umonb.  JUdJIEKTpUKU B
ANEKTPOCTATUYECKOM IIOJIE.

Paszoen 4. Dnexmpomazrnemusm.
4.1. 3axon Ammnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenna.
4.2. MarHeTuku. DNeKTpOMarHuTHas HHIYKIUS. Y paBHeHue MakcBea.

Pazoen 5. Onmuxa.

5.1. Uarepdepennms BoH. Judpakuus BonH. [lonspuszanus BoH.

5.2. TemnoBoe wusznydyenue. 3akoH Kupxroda. ['mmoreza Ilnanka. KBanToBoe 00BscHEHHE
TerIoBoOro M3nydenus. Dpdext KommnroHa.

5.3. SAnepnas monens atoma. [loctynarsl bopa. Atom Bogopoaa no bopy.

Pa3zoen 6. Dnemenmol keaHmosou guzuxu.

6.1. I'unore3a ne bpoiins. BonnoBoe ypaBuenue IllpenuHrepa s cTallMOHAPHBIX COCTOSIHHM.
Onprtel [ITepna-I'epnaxa.

6.2. Muorosnektponasii aroM. Dddekt 3eemana. [Ipunmun [Maymu. KBantoBeie craTuctuyeckue
pactipenenenus boze-Oiinmreitna u ®epmu-Aupakxa. @ononsl. 3akonsl [lebas u DiiHIITEHHA.

4. O0beM y4eOHOH JUCHUIIIMHBI

Cemectp
Bcero
Bun yuebnoii paboTbl Ne 2 Ne 3
3E Axkan. 3E Axan. 3E Axan.

q, q, q,
OO6m1ast TpyA0€MKOCTh JTUCITUTUIMHBI 12 432 6 216 6 216
KonrakTHas padora — ayiuTopHbIE 3.5 128 1.3 48 22 80
3AHATHA:
Jlexun 1,3 48 0,4 16 0,9 32
[Tpaktnueckue 3ansaTus (I113) 1,3 48 0,4 16 0,9 32
Jlaboparopusbie paboTsl (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTesbHas padora 6,5 232 3,7 132 2.8 100
KoHTakTHas camocTosiTellbHas paboTa 0,8 0,4 0,4
CamocTosTenbHOE U3Y4YeHUE pa3/iesioB 6,5 231.2 3,7 131.6 2,8 96.6
ICLIUIUTUHBI
Buabl KOHTPOJIA:
K3aMeH 2 | 72 [ 1 ] 3 | 1 | 36
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KonTaktHas paboTa — mpoOMEKyTOUHAS 0.4 0.4 0.4
aTTecTarus 1 1 1
[TonroToBKa K 9K3aMeHYy. 35,6 35,6 35,6
Buja uTOroBoro KOHTpoJIs: DK3aMeH IK3aMeH
Beero Cemectp
N Ne cemectpa No cemecTpa
Bun yuebHo# paboThl A A A
3E CTp. 3F CTp. 3F CTp.
q. q. .
OO01mast TpPyA0€MKOCTh TUCIIUTIITNHBI 12 324 6 162 6 162
KonTakTHasi pabora — ayIMmTOpHbIE 35 96 13 36 2.2 60
3aAHATHA:
Jlexun 1,3 36 0,4 12 0,9 24
[Tpaktuueckue 3austus (I113) 1,3 36 0,4 12 0,9 24
JlabopaTtopusie paboTs (JIP) 0,9 24 0,4 12 0,4 12
CamocTrosiTejibHas padoTa 6,5 174 3,7 99 2,8 75
KoHnTakTHas camocTosTeNbHas paboTa 0,6 0,3 0,3
CamocTosTeIbHOE U3YUYECHHE Pa3/IeIOB 6,5 173.4 3,7 08.7 2,8 747
IACIATIINHEL
Bujabl KOHTPOJIS:
IK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — mpoMeKyTO4HAs 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroToBKa K 2K3aMeHY. 53,4 26,7 26,7
Bujx HTOroBOro KOHTpOJIS: 9K3aMeH 9K3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIHMHBI
«IKOJIOTH

1 Heap aucuumiauHbl - cHOPMUPOBATH Yy CTYIEHTOB CHUCTEMHBIE 0a30BbIe 3HAHHUS OCHOBHBIX
9KOJIOTHYECKHX 3aKOHOB, ONPEICIISIONINX CYIICCTBOBAHWE W B3aMMOJICHCTBUE OMOJIOTHMUECKUX CHCTEM
pa3IMYHBIX YPOBHEM; 00 aHTPOMOTEHHBIX BO3AEHCTBHUAX Ha Onocdepy U o OuopasHOOOpa3uu, Kak OCHOBE
YCTOMYHUBOCTU COOOIIECTB.

2 B pe3yabTare u3y4eHusi AUCHUUIIMHBI 00yYAIOUIUICH T0JIKEH:

Obnadams CleTyIONTUMU KOMIIETCHIIMSIMU U MHANKATOPAMH MX JOCTHKCHHUS:

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.

- (hynaameHTanbHbIe TOHATHS, 3aKOHBI U TPUHIIMITBI 9KOJIOTUH;
- 3AKOHOMEPHOCTH Pa3BUTHSI SKOCUCTEM M UX KOMIIOHEHTOB;
- IPUYUHBI U TEHACHIIMU PA3BUTHUS COBPEMEHHBIX KOIOTUYECKUX MPOOIeM;
OCHOBHBIC PE3YJIBTAThl BO3JCUCTBHS OOINECTBA HA TPHPOJIY; IKOJOTHYECKUE TOCIECIACTBHS 3TOTO
BO3JICHCTBUS;
YCIIOBHUS YCTOMYHNBOTO PA3BUTHS YEIIOBCUCCTRA,;
Ymemn:
OOBSCHUTH TTPHYUHHO-CIICJICTBEHHBIC CBSI3U JKOJIOTHYECKHX W HMCTOPUICCKUX IPOIECCOB, BIUSHUC
YelloBeKa Ha DKOJIOTUUECKUE SIBIICHUS, UIeU YCTOWYMBOTO PA3BUTHUS, YKOJIOTHUECKOHN AeITeThHOCTH
U KYJIBTYPHI;
aHAIIM3UPOBATh PA3IMYHBIC SKOJOTHYECKHE CHUTYaIlMH, MPUHUMATh KOHKPETHBIC PEIICHUS IO UX
VIIYYIIESHUIO.
Bnaoemn:
- MOHATHIHBIM alapaToOM YKOJIOTHH TSl aHAIM3a JJAHHBIX 110 SKOJIOTHH.
3 Kpartkoe conep:kanue JMCIHHUIITHHbI
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Bseodenue

CoBpeMeHHasi  JKOJOTHST —  MEKIUCUUIUIMHApHAs  00JlacTh  3HAaHWW. DKOJOTHSA  Kak
¢yHaaMeHTanbHas OCHOBAa YCTOHYMBOTO pa3BUTHS U COXpaHeHuss OuopaszHooOpasusi. CrpykTypa
COBpPEMEHHOM 3KOJIOTUH ¥ OCHOBHBIE METO/IbI HccieioBaHus. HaydHo-ipakTHUecKue 3a/1a4il COBPEMEHHON
sKkosoru. OCHOBHBIE HANPaBJICHUS COBPEMEHHBIX HKOJIOTHYECKUX HCClieoBaHi B Poccun 1 3a pyOexoM.

Paszoen 1. buocghepa

CucreMHble NOCTYJaThl B SKOJOIMM. OTalbl Pa3BUTHS CylepcUcTeMbl «YHenoBek — DKOHOMHUKA —
buora — Cpena». CoBpeMEHHBIN AKOJOTMYECKUN KpU3UC. Poib Hayku B MPEOJOJCHUH IKOJIOTHYECKOro
kpusuca. KoHnenuus ycToi4uBOro pa3BUTHsI.

Hepapxusi ypoBHEW OpraHU3aliy KU3HHU (KJIETKAa — TKaHb — OpraH — OPraHU3M — COOOIIECTBO).
Konnenmus skxocucremsl. buocdepa kak skocucrema. buonoruudeckoe mpoayuupoBaHue B Ouocdepe.
Buonornveckast peryssiius reoxuMudeckoi cpeabl. OcHOBHbBIE cBoiicTBa Ouocdepbl. Mecto Onocheps
cpenu obonouek 3emuu. B.W. Bepranackuii o B3auMOAEHCTBUH )KUBOTO M KOCHOTO BEIIIECTBA, O «BCIOTHOCTHY
xm3Hu. brocdepusie pynkuun yenoseka. Hoocdepa

KpyroBopotsl Haunboyiee 3HAYUMBIX OWOTEHHBIX JJIEMEHTOB. THUIBI LUPKYISALUUU OHOTCHHBIX
3NIeMeHTOB B Ouocdepe. Hapymenus OHOreOXMMHYECKMX LMKIOB, BO3HHKAIOIIME B pe3yibTare
BO3pacTaolleil aHTPONOTeHHON Harpy3KH, U UX MOCIEICTBUS.

Pasoen 2. Dxocucmemvi

Konnenmus skocucteMbl. COOTHOIIEHHE MOHATHH «OUOTEOIeHO3» U <« 3KocucTtema». CocTaB u
OCHOBHbBIE XapaKTEPUCTUKH IKOCUCTEM. [IpoylieHTbl, KOHCYMEHTBI, PEAYLIEHThI, UX IKOJIOTUYECKAS POJIb.
[Totok sHeprum B skocucteme. [lumiessle nenu u nuieBbie cetu. Tpoduueckue ypoBHU. PacnpeneneHue
HEPruM B HKOCHUCTEME, IpPaBWJIO JECSITH MNPOLEHTOB. [IpaBmiio 3KOJIOTMYECKUX NHPaMUJ: HPABUIIO
MUPAMUJIBI IPOTYKIUH, IPABUIIO TUPAMU/IBI OMOMACC U MPABUIIO MUPAMUIbI Yncen. JInHaMuKa 3KOCHUCTEM,
CYKIIECCHM, ATalbl CYKLIECCUOHHOTO mporecca. Ponp 6uopa3sHooOpasus B MOAAEPKaHUU LIEIOCTHOCTH U
(GyHKIIMOHAIBHON yCTOMYMBOCTH 3KocucTeM. Kimmaruueckasi 30HAIbHOCTh M OCHOBHBIE THUITBI HA3€MHBIX
skocucTeM. OcoO0eHHOCTH BOAHBIX 3KocucTeM. [Il1aHKTOH, OEHTOC, HEKTOH. AHTPONOTE€HHBIE YKOCUCTEMBI:
arpo3KOCUCTEMBI U YPOOCUCTEMBI.

Pasoen 3. Coobwecmesa u nonyiayuu

[Tonste o mnonynsauud. CTaTUYecKWe TMOKa3aTeNd MOMYJSIUN: YHCIEHHOCTb, IUIOTHOCTD,
MOKa3aTelnu CTPYKTYpbl. J[MHaMuyecKkue MoKa3aTesly MOMYJSIUU: POXKIAAEMOCTb, CMEPTHOCTh, CKOPOCTb
pocta. [IpogomKUTeNbHOCTD KU3HU U BBDKMBAaeMOCTh. KpHBbIe BBDKHMBaHUS. DKOJIOTUYECKUE CTPATETUU
BBEDKHBaHHS. Peryssius TIOTHOCTH TOMYJISIINH.

BunoBas ctpykrypa cooOmiectB. [IpocTpaHcTBeHHass CTpyKTypa cooOriecTB. buornueckue cBs3H.
Okonorudeckas HuIIa. PeannzoBanHas U pyHIaMeHTaIbHAs HUILU.

Pa3zoen 4. Opeanusm u cpeda

['maBHBIE YpPOBHM OpraHu3alMy >KHUBBIX cucTeM. OpraHusM Kak JKHMBas IIE€JIOCTHAas CHCTEMa.
Pa3HooOpasue opranusmoB. Dxonoruyeckue (akTopel, uX Kiaccuukanusa. Jlumutupyomue
skonoruueckue (¢akropel. [lpaBuno Jlubuxa, 3akon Illendopna. Anantamus. TonepaHTHOCTH U
pe3ucTeHTHOCTh. OOmue 3aKOHOMEPHOCTH JEeHCTBHSA 9SKOJOIMYECKHMX (DAKTOpOB Ha OpraHU3M.
KowmmnekcHoe aeiicTBue cpelibl. 3HaU€HUE CBETA, TEMIIEPATyphl U BIAXXHOCTU JI KUBBIX OPraHU3MOB.
Dkonoruveckue u GU3HOIOrHIecKre pUTMBI B ipupojie. buoputmel. CTpecc Kak 9KOJOTHYECKHH GakTop.

[Tonstue «cpena >xu3Hu». OOIIas XapaKTePUCTHKAa OCHOBHBIX Cpe€l KU3HU: BOJHOW, HAa3€MHO-
BO3/IYIITHOM, TOYBEHHOU U opranu3MeHHoi. Cpenbl OOUTaHwMsI, MECTOOOUTAHUS U OMOTOTIBI.

dopmupoBaHue apeasoB, IEPBUYHBIN apeasl, pacceleHne OpraHu3MoB. ['paHuIlbl, pa3mepbl U GOPMBI
apeaqoB W (akTOphl, WX OOYyCIABIMBAIOIIME. DHIEMUKH U PEIUKTHL. LIeHTphl TaKCOHOMHUYECKOTO
pa3zHooOpa3us, LIEHTPBI IPOUCXOKACHUS BUIOB. AHTPOIIOTeHHAas TpaHchopMalus apeasos.

[IpencraBienne o Ouome. PacTuTenbHOCTh W KHBOTHOE HaceneHue. IIoHATHE «IKOTOHY.
[InanerapHblif, perMOHANBHBIN U Tomojorudeckuil (lanamadrHbiil) ypoBHH AuddepeHranuyu XKUBOro
IIOKPOBa CYIIH.

Konnenmus 6mosmornyeckoro pasHooOpasus. YPoBHU OHMOpa3HOOOpa3usi: T€HETUYECKUM, BUIOBOM,
9KOCHCTEeMHBIN. BceMupHas ctparterusi coxpaHeHHsi OMOJOTHUYECKOro pa3zHooOpasus. OxpaHa peiaKux U
ucyesaromux BuaoB. KpacHble KHUTH. 3alIOBETHUKH U HAI[MOHAJIbHbIE TAPKH.

Pasoen 5. Yemouiuusoe npupodononvsosanue
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[IpobneMbl ¥  TMEPCHEKTUBBI  OOECIEUEHUs] 4YeIOBEUeCTBA  OHMOJOTHYECKHMMH  pecypcamu.
ATpO3KOJIOTHS, TE€HOMOIU(ULIMPOBAHHBIE OPraHU3MbI, MapUKYIbTypa. VHBa3uu 4yXepoAHBIX BHUIOB,
«cTupanue» Ouoreorpauyeckux pyoOeked, aHTpomoreHHas tpanchopmamus ¢uop u ¢ayH. 3HaueHHe
0c000 OXpaHseMbIX MPHUPOAHBIX TEPPUTOPUN M HUX COBPEMEHHAs CHUCTeMa: HallMOHAJIbHbIE MapKH,
3aroOBEeIHUKH, 3aKa3HUKH, IPUPOTHBIC MTAPKH, Pe3epBaThl, MAMATHUKU NPHUPObl. OCHOBHBIC MPUHIIMUIIBI U
METOJbl OIICHKM KauecTBa OKpYXKalollel Ccpeapl, €€ IWHAMUKA BO BpPEMEHH U MPOCTPAHCTBE.
MesxayHapoaHOE COTPYIHHYECTBO B 00JIACTH U3YUEHHS U COXPaHEHHS OMOPa3HOOOpasHs.

Paszoen 6. I'nobanvhvie sxonocuyeckue npodremvl

[TonsiTue «3arpsisHeHHE OKpykaromei cpeabl». Kiaccubukanus 3arpsisHEHUN OKpYXKaroIie cpeabl.
XUMHUECKUE 3arpsA3HUTENH (TsDKENble METAJUIbl, MECTULUABI, HUTPAThI U T. [I.), UX UCTOUYHUKH, a TaKXKe
npsiMoe M KOCBeHHoe Bo3zaeiicTBue. Knmaccudukanus 3arps3HSIOMMX BEIIECTB MO CTENEHU OMAcCHOCTH.
®usnyeckoe 3arpsA3HeHuE (paguallMOHHOE, 3JIEKTPOMArHUTHOE, LIYMOBOE, BHOpAallMOHHOE, TEILIOBOE,
CBETOBOE), €r0 MCTOYHHMKH U TOCHEICTBHS U KHUBBIX OpraHU3MOB. bHOJIOrHuYecKoe 3arps3HEHHue, ero
pUMEpPBI U TIOCIIEACTBUSL. 3arpsi3HEHNE TBEPABIMU OTXOIaMH, TIPoOJieMa HAKOTUIEHHS MyCOpa.

[TonsiTe TIOOAIBHON 3KOJOTHYECKON MPOOJIEeMBbl. DKOJOTHYECKHH KPHU3UC M €r0 XapaKTEepHBIC
4yepThl. Llenb nmpuunH rI00abHOTO SKOJIOTHYECKOTO KpPHU3HUCa, MYTH BBIXOJAA U3 Hero. Jlemorpaduueckas
npobiiema.  Jlemorpaduueckue — mpoOiembl  pa3BUTUS  4yejoBeueckoro  obmiectBa.  Ilonsartue
JeMOTpagrUeCcKOro B3pbIBA. JKOJIOTUYECKHE MPOOIEMBI, CBI3aHHBIE C POCTOM YHCICHHOCTH HACEICHUSI.
[TpoGnemsl ypOanuzauuu. IIpomoBosibcTBeHHAs mpobiema, ee MpUYUHBI U cieactBus. Iyt pemeHus
npobnembl. DHepreTudeckass W coipbeBas mnpoOiema. [lapaukoBbiii 3¢ dexr. Kucmotaele moxmam.
Paspymienne o3onoBoro cinosi. CHIkeHHe OUopa3HO0Opa3us Kak IiiodambHas IKOJIOTHYecKas mpolsiema.
OnycTelHMBaHME KakK Tjo00aimpHast dSKojormyeckas mpoOiema. OOesnecuBaHue Kak riio0anbHas
JKOJIOrHYecKkas nmpodsiema. PagroakTuBHoe 3arps3HeHHE.

OO1mee KoMM4YecTBO pa3aenos — 6.

4 O0beM yueOHOH TUCHMILINHBI

O0beM JMCHHUIIIMHBI
Bup y4eOHoii padoThI Axax. | Actp.
3E

4. 4.
O01mas TpyA0eMKOCTb IV CHUILITHHbI 3 108 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,88 32 24
B TOM 4HcCJe B (popMe NPAKTHYECKOH OATOTOBKHU
(npu nanuuuu)
Jlexun 0,44 16 12
B TOM uHcje B popMe NMpakTHUECKO# NOATOTOBKH (npu Hanuuuu)
[TpakTnueckue 3anstus (I113) 0,44 16 12
B TOM uHcie B popMe NMpakTHUECKOH NOATOTOBKH (npu HAIuyuu)
Jlaboparopuble paboTsl (JIP) - - -
CamocrosiTeibHas padora 2,12 76 57
KoHnTakTHas camocTosITelbHas paboTa 0,2 0,15
CamocTosTenpbHOE U3YUYCeHUE Pa3/IesiOB TUCIUIUIHHEI (11u Opyeue 2,12 758 | 56.85
BUOLL CAMOCOSIMENbHOU pabonbl) ' '
By MTOroBOro KOHTpOJIs: 3auer

AHHOTanus padoyeid NPOrpaMmMbl AUCHUIIIMHBI
«be3onacHOCTD KU3HEAESATELHOCTI)
VYuebHasg nucuumiinHa "be3omacHoCTh KU3HENeATeNbHOCTH"' - o0s3aTenbHas JUCIMILIMHA

denepanbHBIX TOCYAApCTBEHHBIX 00pa30BaTENIbHBIX CTAaHIAAPTOB BCEX HAIMPAaBICHUNW IEPBOTO YPOBHSA
BBICIIETO PO ecCHOHATBLHOr0 00pa3oBaHus (OakanaBpuaTa) U ClieUaINTETa.

1. Heap aucuumauHbl - QopMUpOBaHUE MPO(ecCHOHATBHON KyJIbTypbl O€30MaCHOCTH, IOA
KOTOPOH TOHUMAETCsi TOTOBHOCTh M CIIOCOOHOCTb JIMYHOCTH HCIOJIb30BaTh B MpOohecCHOHATbHON
JEeSTEIbHOCTH MPUOOPETEHHYI0O COBOKYIHOCTh 3HAHMWA, YMEHUI U HAaBBIKOB sl oOecreueHus
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Oe3omacHOCTH B cdepe NpodecCHOHATBPHONW NESTeIbHOCTH, XapaKTepa MBIIUICHUS U EHHOCTHBIX
OpHUEHTAIH, TPU KOTOPHIX BOIPOCHI 0€30MaCHOCTH pacCMaTPUBAIOTCS B KaUeCTBE IPUOPUTETA.
OCHOBHBIMU 33Jla4aMU AUCIUIUIMHBI SBIISIOTCS:

* mpuoOpeTeHuEe TOHUMAaHHUS MpOOJEeM YCTOMYMBOTO pa3BUTHSL U PUCKOB, CBSI3aHHBIX C
JESTENIbHOCTBIO YEJIOBEKA;

* OBJIaJICHUE MPUEMAMH PAllMOHATH3AIUHN KUZHEACATEIbHOCTH, OPUEHTUPOBAHHBIMU HA CHUKCHUS
AQHTPOIIOTEHHOTO BO3/JCHCTBUS HA NPUPOIHYIO Cpedy U obecrieueHHe O€30IacHOCTH JMYHOCTH U
00111eCTBA;

* popMupoBanue:

- KyJbTypbl 0€30MacHOCTH, HKOJOTHYECKOTO CO3HAHMA W PHCK-OPHUEHTHPOBAHHOTO MBIIIJICHUS, TpPU
KOTOPOM BOINPOCHI O€30MacHOCTH U COXPaHEHHs OKpY)KaloIlled Cpelbl paccMaTpUBAIOTCS B KadyecTBe
BaXHEHMILINX PUOPUTETOB KUZHEAECITEIbHOCTH YEIOBEKA;
- KYJIbTYpbl NpoQeccHOHANbHON 0e30MacHOCTH, CIIOCOOHOCTEH s HMIECHTU(HUIMKALUU OMNAaCHOCTH H
OLIGHUBAHMsI PHCKOB B cepe cBoeil npodhecCHOHANBHOM NesITeTbHOCTH;
- TOTOBHOCTH MPUMEHEHHUS NPOGECCHOHANBHBIX 3HAHUN IS MUHUMHU3AlUU HETaTUBHBIX HKOJIOTUYECKUX
MOCIIEACTBHM, oOOecreueHus: O€30MacHOCTH W YIY4YIIEHWS yCIOBUH Tpyaa B cdepe CcBoei
npoeccCuoHaNbHOM NesTeNbHOCTH;
- CIIOCOOHOCTEH K OLIEHKE BKJIaZia CBOEH MpeaMETHON 00JacTh B pelIeHUE YKOJOTHUECKUX MPOOIIeM U

po0seM 0€30IaCHOCTH.

2. B pe3yabTare 0CBOEHHS JUCHUIINHBI CTY/ICHT 0JIZKeH:

Obaaoams cleayomUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

VK-8.1, VK-8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3nams:

- OCHOBHbIE TEXHOC(EpPHBIE ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHUKH;

- XapakTep BO3CHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB Ha YEIOBEKa U MPUPOIHYIO CPEIY, METOIbI
3aLUTHI OT HUX IPUMEHUTEIBHO K cepe cBoeil npodhecCHOHaIbHON AeSITeNbHOCTH

Ymems:

- UACHTU(UIMPOBATH OCHOBHBIE OIIACHOCTHU CPe/ibl OOMTAHUS YEJIOBEKa;

- OLIEHMBATh PUCK UX pealu3aliH, BBIOUPATh METOJbI 3alIUThl OT OMACHOCTEH MPUMEHUTEIBHO K
chepe cBoell mpodeccHoHaTbHON MAEATENbHOCTH M CIOCOObI oOecrieueHHs KOM(OPTHBIX yCIOBHUH
KU3ZHEJESATEIIbHOCTH

Braoemy:

- 3aKOHOJIaTeIbHBIMU U IPaBOBBIMU aKTaMHU B 00jacTh O€30MacHOCTU U OXpaHbl OKpY’KaroLei
cpedpbl, TpeOOBaHUSAMU K O€30IaCHOCTH TEXHHUECKUX pErJIaMeHTOB B cdepe mpodeccuoHanbHON
NeSITEIIbHOCTH;

- croco0aMM U TEXHOJIOTHSIMM 3aLUThI B YPE3BbIUANHBIX CUTYAIUIX;

-MIOHATUHHO-TEPMHUHOJIOTMUECKHUM alapaToM B 001acTu 0€30M1acHOCTH;

- HaBbIKAMM palMOHAIM3AlMK TNPO(PECCHOHATBHOM JEATETbHOCTH C LEeNbl0  oOecredyeHus

0€30MMaCHOCTH U 3aLUThI OKPYKAIOIIEH CPEIbI.

3. Kparkoe cogep:kanue JUCHHUIINHBI.

1. Beenenune B OezonacHocTh. OCHOBHBIE MOHATUS U ompefenieHus. be3onacHocTh U ycToiH4MBOE
pa3BUTHE.

2. Yenosek u TexHocPepa. CTpyKTypa TEXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cOCTOsIHME TeXHOC(heps! U TeXHOC(epHOI 0e30MacHOCTH.

3. Unentuduxanus 1 Bo3IeHCTBUE Ha Y€IOBEKA BPEAHBIX U OMAcHBIX (DAKTOPOB cpeibl OOUTaHMUS.

Knaccudukanus HeraTMBHBIX (DaKTOPOB cpellbl OOWMTaHHMs YeloBeKa. XUMHUECKHE HETaTHBHBIC
dakTopel (BpemHbIE BelecTBa). MexXaHWYeCKHe W aKyCTHYeCKHe KojeOaHus, BUOpamus W IIyM.
ONEeKTpOMarHuTHbIE U3Iy4deHHs W nojsd. MoHusupyromue H3iIydeHHe. OJeKTpudeckuil Tok. OmnacHble
MexaHnnueckue (axtopsl. [Ipoleccel ropeHHs H TOXKapOB3PHIBO- OIacHblE CBOWMCTBAa BEIIECTB H
MaTepuanoB. CTaTHYECKOE ANEKTPUUYECTBO.

4. 3amuTa YeloBeKa M cpeabl OOMTAaHHA OT BPEIHBIX M OMACHBIX (DAKTOPOB MPUPOTHOTO,
AQHTPOIIOTEHHOTO U TEXHOT€HHOT'O MPOUCXO0KICHUS.
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OcCHOBHBIE TTPUHIIMITBI 3aITUTHL. 3aIIUTa OT XUMUYECKUX U OMOJOTHYECKHX HETAaTHBHBIX (PaKTOPOB.
3ammuTa OT PHEPreTUYECKHX BO3JeHCTBHHA W (pu3nueckux mojed. ObecrieueHne 0E30MaCHOCTH CHUCTEM,
paboTaroMx TMOA JaBieHHMEM. be3omacHOCTh AKCIUlyaTalid  TPyOONpOBOAOB B  XHMHYECKOM
IIPOMBINUIEHHOCTH. be3omnacHast skcrulyaTanuss KOMIIPECCOPOB. AHAJINW3 U OLICHUBAHHUE TEXHOTEHHBIX M
MPUPOTHBIX PUCKOB.

5. OoOecnieueHue KOMGOPTHBIX YCIOBUN JJsi JKU3HM U JEATEIBHOCTH 4YesioBeka. [loHsTue
KOM(OPTHBIX WM ONTUMAIBHBIX yCIOBUI. Mukpokiumar nomenieHnid. OcCBelieHre U CBETOBasi Cpesia B
MIOMEIICHUH.

6. [Icuxodusnonornueckre u HProHOMUIECKIE OCHOBBI O€30MIaCHOCTH.

[lcuxuyeckue mporecchbl, CBOMCTBA U COCTOSIHUSA, BIMSIOIINE Ha 0€301MacHOCTh. Buabl U ycinoBus
TPYAOBOH AESITETbHOCTU. DPrOHOMUYECKUE OCHOBBI O€30MaCHOCTH.

7. Upe3BbluaiiHble CUTYallMM U METO/Ibl 3aIIUThI B YCIOBUAX UX PEaIU3aLUu.

O6mme ceenenus o YC. TToxkap u B3pbIB. ABapuu Ha XUMHUYECKH OMACHBIX 00BEKTax.

Pagnanmonnsie aBapuu. [Ipubopsl paguaniioOHHON, XUMHUYECKOW Pa3BEAKH M JTO3UMETPHUYECKOTO
KOHTpOJI. Ype3BbIualiHble CUTyallUd BOEHHOI'O BpPEMEHHU. 3alliTa HACEJIICHHS B UYPE3BbIUYAHBIX CUTYaLUAX.
YCcToYnBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHUKH B UPE3BBIYANHBIX CUTYAIUSX.

8. YnpaBneHue 0€30MaCHOCTHIO KU3HEACSITEIbHOCTH.

3akoHONATENbHBIE W HOPMATHUBHBIE  TIPAaBOBBIE  OCHOBHI  yNpaBJICHUS  0€30MaCHOCTHIO
KU3ZHEJEATENIbHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBiieHusi OezomacHOCThI0. CTpaxoBaHHE PHUCKOB.
l'ocynapcTBenHOE yrnpaBieHrne 6€301aCHOCTBIO.

4. O0beM y4eOHOH JUCHUILIMHBI

Bun yuebnoit pabotbl B 3aueTHBIX B akanem.
eIMHUIIAX qacax
OO6m1ast TpyA0EMKOCTh TUCIUTLIMHBI 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 1,33 48
Jlexkuun 0,89 32
[IpakTHyecKue 3aHATHS - -
JlaGopaTopHbIie paboThI 0,44 16
CamocrosiTesibHAas pa6oTa 1,67 60
KonTtaktHas camocrositenpHasi paborta - -
[ToaroToBka K 1a00paTopHbIM paboTam 0,56 20
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCITUILIMHBI 1,11 40
Buabl KoHTpOJIA:
IK3aMeH 1,0 36
KoHTtakTHas paboTa — MpOMEXYTOUYHAs aTTEeCTalHs 1,0 0,4
IToaroroBka K 3K3aMeHy 35,6
Bu1 HTOroBOro KOHTPOJIA: IK3aMeH
Bun yuebHoit paboTbl B 3auetHBIX B actpon.
eIMHUIIAX qacax
OO6m1ast TpyA0€MKOCTh JUCITUTUIMHBI 4 108
KonTakTHas padora — ayIMTOPHBbIE 3AHATHS: 1,33 36
Jlexnuu 0,89 24
[IpakTyeckue 3aHsATHs - -
JlaGopatopHble padoThI 0,44 12
CamocrosiTejibHasi padoTa 1,67 45
KonTtakTHas camocrosiTenbHas paboTta - -
[ToxroToBka K 1a00paToOpHBIM paboTam 0,56 15
CaMocTosITENbHOE N3YUEHUE PA3AEIOB IUCLHUIIIMHBI 1,11 30
Buabl KoHTpOJIA:
IK3aMeH 1,0 27
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTalHs 1,0 0,3
[ToaroroBka K ’K3amMeHy 26,7
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Bujg uTorosoro KOHTPOJIA: IK3aMCH

AHHOTaNUsA pado4yeid MPOrpaMMbl JUCUUILIIMHBI
«HkeHepHAasi U KOMNIBIOTEPHAas rpaduka

1 Heab AMCUUILUIMHBI — HAYYUTH CTYACHTOB CII0OCO0aM 0TOOpasKeHHsI MPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH, BBIIOJIHEHUIO M YTEHUIO 4YepTeXel MeToJaMu KOMIBIOTEpHOW rpaduku M IpaBUiIaM, H
YCIOBHOCTSIM, IPUMEHAEMBIM I1pu 3ToM (ctangapram ECK/I).

2. B pe3yabTrarTe nu3ydyeHus JUCHHUILIMHBI 00y4YAIOIIUIiCA T0JIKEH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

VK-2.1; VK-2.6; VK-2.8; VK-2.10

3uams:

e crocoObl 0TOOpa)KeHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

e IIpaBWJa U YCIOBHOCTH IIPU BHIIOJHEHUH YEPTEKEN;

e  BUJbl CUMMETPUU I'€OMETPUUYECKUX DUTYD;

e BHJIbI U3/EIUN U KOHCTPYKTOPCKUX JJOKYMEHTOB;

e OCHOBHBIE BHUJbl I'paUUeCKUX HHPOPMALMOHHBIX CHUCTEM, 0a30BYyH0 IpaUUecKyl0 CHUCTEMY,

UCIOJIb3YEMYIO B Y4€OHOM Ipoliecce.

e Vmemw: BBIIONHATD M 4YUTATh YEPTEKH TEXHUYECKUX U3IEIMM C YYETOM JEHCTBYIOIIUX

CTaH/1apTOB;

e BBIIOJIHATH U YATATh CXEMBbI TEXHOJIOTMYECKUX IIPOLIECCOB;
e HCIIOJIb30BATh CPEICTBA KOMIIBIOTEPHOU I'pauKH JUIsl U3TOTOBIIECHUS YepTEkKeEN.

Braoemy:

e crnoco0amu U pueMamu U300pakeHus IPEIMETOB Ha IIJIOCKOCTH;
e Tpaduueckoii cucremon «Kommacy.

3 Kpartkoe conep:xanue JMCHUIITHHbI

Pa3znen 1. O0mue nmpaBuia BbINOJHeHUs1 4deprexeil. [IpaBuia BeimoigHeHUs U 0GOPMIICHUS
yeprexen B coorBeTrcTBUM ¢ ['OCT. ['eoMeTpudeckue mocTpoeHus.

Pa3znean 2. IlpoenmpoBanmne reomerpuuyeckux ¢uryp. Meron npoexkumid. IIpsimble m kpuBble
muaun. [lnockocte. IloBepxHoctu. I'eomerpuueckue Ttena. CuMMETpHUsT TE€OMETPHUYECKHX (QUTYD.
OmnpeneneHue HaTypalbHOM BEIMUYMHBI OTpe3ka MpsMOH M 1uiockoi  ¢urypsl. Ilepeceuenue
FeOMETPUUECKUX 00pa30B.

Paznen 3. U3o0paxenuss mpeameroB mo I'OCT 2.305-2009. U3nenuss M KOHCTPYKTOPCKHE
AOKyMeHThI. M300pakeHns. AKCOHOMETpUUecKHe uepTexku uznenuil. Co3gaHue TpeXMEpHBIX Mojesen
npeaMeToB. Co3/laHne aCCOLMAaTUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOU MOJIETH.

Bunel u3genuit 1 KOHCTPYKTOPCKUX JOKYMeHTOB. CxeMbl. Pe3b0bl: 00pazoBanue, Kiaccuukanus,
n300pakeHre u 0003HaYeHUE Ha YepTexke.

Pa3nea 4. M300paxenns gerajied M UX COeIMHEHUH. DCKU3bl U TEXHUYECKUE PUCYHKU JETajlei.
Pe3b0oBble u3enus u coenuHeHus. Jpyrue Buibl pa3beMHbIX U HEPA3beMHBIX COSIMHEHUH JeTael.

Pa3znea 5. Yeprexn cOopouHbIx enuumu. [IpaBuna BbImosHEHUS U OPOpPMIIEHHS COOPOYHOIO
yepTeka. [leraarpoBaHue yepTexei COOpOUHBIX €TUHMII.

Pazgen 6. Komnbrorepnas rpaduxa. KomnbioTepHas rpaduka U peliaeMmble €10 3a/aud.
I'pa¢puyeckue  0OBEKTHI,  NPUMHUTUBBI,  aTpuOyThl, CHUHTe3  u300paxkeHusa. IlpeacraBnenue
BUACOMH(POPMALIMM U €€ MallMHHas reHepanus. CoBpeMeHHbIE CTaHIApThl KOMIBIOTEPHOH Tpadukw,
rpaduueckue A3bIku U MeTadaiinel. Peannzanus annapatHbIX MoAynel rpaguueckoit cuctembl. OCHOBHBIE
rpaduyecKre alropuTMbl Ha IJIOCKOCTH M B MpocTpaHcTBe. [IporpaMMHuble rpaduieckue CUCTEMbl M MX
PUMEHEHUE.

4 O0beM yueOHOl AMCUUIJIMHBI.

Cemectp

B
Bun yuebnoit paboTbl cero 1 2

3E | Axan. 3E Axan. 3E Axan. 4.

76



q. q.
OO6m1ast TpyA0€MKOCTh TUCIUTLIMHBI 4 252 4 144 3 108
KonTakTHasi padoTa — ayaIuTOpHbIE 222 80 1,33 48 0,89 30
3aHATHSA:
B TOM 4mcJje B (popMe NpaKkTHYECKO 144 59 0,72 26 0,72 26
NMOJATOTOBKH
Jlexkuun 0,44 16 0,44 16
[Tpaktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
B TOM YHCJIEe B OpPME PAKTUIECCKOMN 1.44 52 0,72 26 0,72 %6
MOJITOTOBKH
CamocrosiTeJibHasi padoTa 4,78 172 2,67 96 2,11 76
KonraktHas CaMOCTOsITe b Has pabota 0.8 0.4 0.4
(3a4eT C OIEHKOM)
KypcoBas pabora 35,8 35,8
KonraktHas CaMOCTOSATENbHas pabora 478 02 267 211 0.2
(mpuem KypcoBoii pabOThI)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CamocTosTeIbHOE H3YUYCHUE PA3/ICIIOB 99 2 776 216
NVCHUIIIINHEI ' ' '
Bua uTOoroBoro KOHTpOJIs: 3auer ¢ 3auer ¢ ouenkod,

! po.Iit: OIIEHKOI KypcoBasi pa6orta

Beero - Cemectp
Bun yuebHoit paboThl A A
3E SITP' 3E S{Tp' 3E Actp. u.

OO6m1ast TpyA0EMKOCTh TUCIUILIUHBI 7 189 4 108 3 81
KonrakTHas paGora — ayAuTopHbIE 222 60 1,33 36 0,89 24
3aHATHS:
B TOM 4HCJI€e B (pOpMe NPAKTHYECKOH 144 39 072 195 072 195
MOJATOTOBKH ! ! ' ' !
Jlexun 0,44 12 0,44 12
[TpakTrueckue 3austus (I13) 1,78 48 0,89 24 0,89 24
B TOM YHCIIe B (hOpMe TPAKTHICCKOH 144 39 0.72 10.5 0.72 105
MMOATOTOBKH ' ' ' ' '
CamocrosiTesibHAs paboTa 4,78 129 2,67 72 2,11 57
KonTaktHas caMoCTOsTe b Has pabota 0.6 0.3 0.3
(3a4er c OlLEHKOM)
KypcoBas padora 26,85 26,85
KonTaktHas caMoCTOSTe b Has paboTta 478 015 | 267 211 0.15
(mpuem KypcoBoii paboThI)
[TonroroBka K KOHTPOJIBHBIM paboTaM 27 13,5 13,5
CamMocTosTenpHOE U3YUYCeHUE Pa3AeiioB 24.4 5g 2 16.2
TUCIHUILINHEI ! ' ’
Buj HTOroBOro KOHTpPOJIs: 3aver ¢ 3a4er ¢ oueHKo#,

! poIit: OLIEHKOIi KypcoBasi padoTa

AHHOTaUUs pado4yeil NPOrpaMmMbl JUCUUILIMHbBI

«HannanHaﬂ MEXAaHUKaA»
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1 eab IMCHUIUIMHBI — HAYYUTh CTYJEHTOB TBOPUYECKOMY MOJAXOAY K BBIIIOJHEHUIO MHKEHEPHBIX
pacyeToB Ha IPOYHOCTB, )KECTKOCTh U YCTOMYHNBOCTD DJIEMEHTOB KOHCTPYKIUH, I€TaleH U y3J10B MAlllUH U
anmnaparos.

2. B pe3yabTrare nu3ydyeHus JUCHUILIMHBI 00y4aI0UIUIICS T0JIKEH

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

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

3uams:

— OCHOBHBIC YPAaBHEHUS U METOBI PEIICHUS 3a7a4 CONPOTUBIICHUSI MAaTEPUAJIOB U AETAJICH MAIIUH;

— OCHOBHBIE METOJbl pPAacuye€TOB Ha IPOYHOCTb, XKECTKOCTb M YCTOMYMBOCTH DJIEMEHTOB
KOHCTPYKLMI MalllMH U allapaTos;

— OCHOBBI TEOPUU pacyeTa JeTalled U Y3JI0B MAILUH U alllapaTOB XUMUYECKON TEXHOJIOTHH.

Ymems:

— IIPOBOJUTH PACYETHI DJIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJI0B COIIPOTUBIICHUS MaTEPUAJIOB;

— paccuMTHIBATh U KOHCTPYUPOBATH JETAIN MAIlIMH 10 UCXOJHBIM JaHHbBIM;

— IPOU3BOAUTH PACUeThl 10 OCHOBHBIM KPHUTEPUSM pPaOOTOCIOCOOHOCTH M KOHCTPYHUPOBAHMS
JleTaje MallvH.

Braoemy:

— HaBbIKAMM pacueTa COIPOTUBIICHUS MAaTEpUAJIOB aHAIUTUYECKUMU METOAAMU;

— HaBbIKaMM BbIOOpA MAaTE€pPHUAIOB IO KPUTEPHUSIM IPOYHOCTH;

— pacyeTaMM TUIIOBBIX JIeTaJlel MaIlIMH, 0JIb3YsACh clipaBoyHOM uteparypoit u I'OCTamu.

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Paznen 1. Omnpenenenue peakuuii omop. PacrsaxeHue-cikaTme. AOCOIIOTHO TBEpAOE TEJNO.
ONEMEHTBl CTaTUKU. YpaBHEHHs paBHOBecHs. OCHOBHBIE NONYIIEHUS W IPUHLMIBI CONPOTUBICHUS
MmatepuainoB. Hanpsokenus, nepopmanuu u nepemeienus. 3akoH ['yka. [loctpoeHue smiop BHYTpEeHHHX
YCUJIMH, HaNpsHKeHUH U epeMellieHH. Y clIoBUe IPOYHOCTH NPH PaCTSKEHUHU (CHKATHUH).

Paznen 2. Kpyuyenme. M3ru6. 3akon ['yka mpu cnsure. BHyTpeHHHE cuOBbIe (akTOpbl IMpH
KpY4YEeHUHU. YCIOBHE NMPOYHOCTH NMpH KpydyeHuu. IloHsTHE uyucToro u momepeyHoro u3ru6os. IlpaBuna
IOCTPOEHHUS AMIOP MONEPEYHBIX CUJI M U3THOAIOLINX MOMEHTOB. Y CJIOBUE IPOYHOCTH IIPU U3THOE.

Pa3zpesn 3. CioxHoe HampsiKeHHOe cocTosinMe. OCHOBBI TEOpUM HAIPSKEHHOIO COCTOSIHUS U
TUIOTE3bl MPOYHOCTU. TOHKOCTEHHBIE cocynbl. OmnpeneneHrue HanpsKeHU 1mo O€3MOMEHTHOH TEopHuH.
Pacuer cxaTbIX CTEP)KHENW HA YyCTOMYHUBOCTb.

Paznen 4. lerann mammu. CoeuHeHUsl eTaneid MaluH. Baybl 1 ocu, UX OMOPBI U COETMHEHUS.
Mexannueckue nepegadm.

Pa3nes 5. Pacuer XuMH4eckoro annapara ¢ MeXaHM4ecKMM INepeMelluBAIINM YCTPOHCTBOM.
Bb100p KOHCTPYKIIMOHHBIX MaTepuaiioB. PacueT OCHOBHBIX T€OMETPHUECKUX pa3MepoB ammapara. Beioop
¢nanues, npusoga. Pacuer ¢uanueBoro coeauHenus. Boeidop memanku. Pacyer Memanku Ha IpOYHOCTb.
Pacuer mmoHku B crynuue Mmemanku. Pacder Banma Mmemanku Ha BHOpoycToWuuBOCTh. Pacuer Bana
MEIIAJKA Ha IPOYHOCTh. BBIOOp M pacyer KOMIUIEKTYIOIUX 3jeMeHTOB. OdopmiieHHe MOSACHUTEIbHON
3anucku. YepTex oO1iero Buja ammapara ¢ BUAaMHU, pa3pe3aMy, CEYeHUSIMU U BBIHOCHBIMHU 3JIEMEHTaMH,
JAIOUIMMU TIOJTHOE MpeACTaBiIeHre 00 ero YCTpOICTBE U MpUHIMIE paboThl. UepTexku cOOPOUHBIX €AMHMIL
u netaneil. Odopmiienue creruduKanuu.

3 O0beM yueOHON AUCHUIIIMHBI

v Beero ; Cemectp y
Buatyerolt padors 3E AI;aH' 3E | Axkan.u. | 3E | Axan. u.
OO1mas Tpya0eMKOCTb JUCIMILINHEL 6 21.6 4 144 2 72
KonTakTHasi padoTa — ayiMTOpPHbIE 3AHATHS: 2,22 80 1,33 48 0,44 16
B TOM 4HCJe B (pOpMe NPAKTHYECKOM 1,44 52 0,72 26 0,22 8
MOATOTOBKH
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Jlexiuu 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 1,33 48 0,89 32 0,44 16
B TOM 4Hclie B (hOpMe MPAKTUIECKON TOJITOTOBKU 1,44 52 0,72 26 0,22 8
CamocTosiTeJibHasi padoTa 3,78 136 2,22 80 1,56 56
KonrakTHas camocTosiTesibHas paboTa (3a4er ¢
. 0,4 0,4
OIICHKOM)
KypcoBoii mpoekt 55,6 55,6
KonrakTHas camocTosiTesnbHas padoTa (mpuem
KYPCOBOTO TMIPOEKTA) 3,78 0.4 2,22 1,56 0.4
PacuetHo-rpaduueckne paboTsl 18 18
[ToaroToBKa K KOHTPOJIBHBIM paboTam 18 18
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB JUCITUILIMHBI 43,6 43,6
3aver ¢ KYPCOBOi
Bua uToroBoro KOHTpoJIA: .
OIIeHKO¥ MPOEKT
Beero Cemectp
Bun yuebHo# paboTh 3 4
38 | AP | 38 | Acrp.u | 3B | AT
OO61mast TpyA0€MKOCTh AUCIUIIITNHBI 6 162 4 108 2 54
KonTakTHas padoTa — ay1uTOPHbIE 3aHITHS: 2,22 60 1,33 36 0,44 12
B TOM YHcJe B (hpopMe MPAKTHYECKOH MOATOTOBKH 1,44 39 0,72 19,5 0,22 6
Jlexuuu 0,89 24 089 24
ITpaktrueckue 3ansatus (I113) 1,33 48 0,89 24 0,44 12
B TOM 4HCJIe B (hOpMe MPAKTUIECCKON TTOJITOTOBKU 1,44 39 0,72 19,5 0,22 6
CamocTosiTesibHasi padoTa 3,78 102 2,22 60 1,56 42
KoHTakTHas camocTosTeNbHas padoTa (3aueT ¢
. 0,3 0,3
OLICHKOM)
KypcoBoii npoekt 41,7 417
KonTakTHas camocTostensHas padora (mpueM
KYpPCOBOTO MPOEKTA) 3,78 0.3 2,22 1,56 0.3
PacuetHo-Tpaduueckue padboTbl 13,5 13,5
IToaroroBka Kk KOHTPOJIBHBIM paboTam 13,5 13,5
CamocTosiTeIbHOE U3YUYECHHE PA3/I€TI0B AUCITUILIMHBI 32,7 29,7
3aver ¢ KYpCOBOH
Bua uTOoroBoro KOHTpoJIA: .
OIIEHKOH NPOEKT

AHHOTalus padoyeil NPorpaMMbl 1M CHHUIIJIMHBI
«IIpoueccol 1 anmaparbl XHMHYECKOH TEXHOJI0THI)

1. Ileap AUCHMILUIMHBI - BMECTE C JIHUCIUIUIMHAMH OOINCH XHMHUYCCKOW TEXHOJIOTHH,
XUMHUYECKHMH MPOLECCAMU U PEaKTOpaMH, U IPYTHMH, CBSI3aTh OOIEHAYYHYIO U OOIIEHH)KEHEPHYIO
MOJATOTOBKY XMMMKOB-TEXHOJIOTOB, YTO HEOOXOJUMO IpHU MOATOTOBKE OakajaBpOB IO JaHHOMY
HaIMpaBJICHUIO JJIs1 HAYyYHO-UCCIIE0BATEIbCKON U MPAKTUUECKON paboThl HA MPEANIPHUSITHUSAX.

2. B pe3yabTarte u3y4yeHusi TUCHHUIIHHBI 00yYAIOIIUIACH T0IKEH:

ObnanaTh ciaenyOIUMH YHUBEPCATbHBIMU KOMITETCHIIMSAMHU M HHAUKATOPAMH UX JIOCTHKCHUS:
YK-1-VK-1.1, YK-1.2, VK-1.3, YK-4.

YK-2 - YK-2.3.
YK-3 - YK-3.3.
YK-8 - YK-8.4.
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1.1.

1.2.

1.3.

1.4.

ObnanaTh creayromUMH OO0IIETPOPECCUOHATBHBIMI KOMIIETCHIMAMU U HHIUKATOPaMU HUX
JOCTHKEHUS:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.

Ob6nagath cleaylOmUMUA NPOPECCUOHAIBHBIMU KOMIETEHIMSAMH W UHAMKATOpaMH HX
JOCTHKCHUS:
IIK-1 - [IK-1.1, T1K-1.2, TTK-1.3.

3namo:

—OCHOBBI TEOpUU TIEpPEHOCA HUMITyJbCa, TeIJa M MaCCBLIPUHIMUNBI  (U3HUECKOTO
MOJICJINPOBAHUSI IPOLIECCOB; OCHOBHBIE YPAaBHEHUS JIBM)KEHMS JKUJIKOCTEH; OCHOBBI TEOpPUU
TEIUIOTIepEeIaul; OCHOBBI TEOPHUM Maccoleperiadyd B CHUCTEMax cO CBOOOJHOW W HEMOJBHKHOMN
rpanuuei paszgena (as; THIOBBIE IPOLIECCHl XUMUYECKOW TEXHOJIOTUHU, COOTBETCTBYIOIIUE alllapaThl
Y METOJIbl UX pacyeTa;

—METO/Ibl IOCTPOEHUS SIMIUPUUECKUX U TEOPETUUECKUX MOJENIEH XMMUKO-TEXHOJIOTMYECKUX
IIPOLIECCOB.

Ymemn:

—ONpENEIATh XapaKTep MJBUKEHUS OKUIAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKHU
MPOLIECCOB TEIUIO- M MAacCOolepeaayun; pacCUUTHIBATh IMapaMmMeTphl M BHIOMpATh ammaparypy is
KOHKPETHOI'O TEXHOJIOTHYECKOTO IPOLECCa;

—pacCUYUTHIBATH OCHOBHBIE XapaKTEPUCTUKU XMMHKO-TEXHOJIOTHYECKOr0 Mpoliecca, BRIOUPaTh
PalMOHAIBHYIO CXEMY.

Bnaoemy:

—METOJAMM TEXHOJIOTMYECKUX pPACYETOB OTHENbHBIX Y3JI0B M JACTAIEH XHUMHYECKOTO
000pyIoBaHus;

—HaBBIKAMH MPOEKTUPOBAHUS TUIIOBBIX AINIMAPATOB XMMHUYECKON MPOMBIILIEHHOCTH;

—METOJaMH  OMpeJeNieHUs  pPalUOHAIBHBIX  TEXHOJOTMYECKHMX  PEXKUMOB  pabOTHI
000pyI0BaHUs.

3. Kpartkoe coaep:xanue JUCUUIJIMHBI.
Paznea 1. 'mapoaunamMuyeckne npouecchbl M annapaTbl XUMUYeCKOH TeXHOJIOTHH.
Beenenue B guciuminHy. OCHOBHBIE OHATHUS U ONPEICICHHUS.

[Ipenmer mucnumiunel «IIpoueccel u anmapaTel XUMUYecKo TexHojorum». Kimaccudukamus
npoueccos. HenpepsiBHBIE U TEPUOAUYECKHUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE IIPOLECCHI.

OcHOBHbBIE 3aKOHOMEPHOCTH MPOLECCOB M OOLIMEe MPHUHIMIIBI pacyeTa anmnapaToB XMMHUECKON
TEXHOJIOTHH.

Kunkoctu u razel. Knmaccudukanus xxunkocreid. Maeanbnas xxunkocts. Kanenbasie u ynpyrue
*Kuakoctu. Cunbl, JNEHUCTBYIOLIME B JKUJIKOCTU: MacCOBbIE M IOBEpXHOCTHbIe. HampsboxkeHus B
JKUJKOCTSX M Ta3ax (TaHTeHI[MATbHbIE U HOpMalibHbIE). CBOMCTBA KUIKOCTEH.

Monens HenpepbIBHOI cpefbl. [IoHATHE (hH3HYECKOro 3JeMEeHTapHOro 00bema.

OCHOBBI TEOPUH MEPEHOCA.

OcHOBBI TeOpUHU SIBICHUI TepeHoca: aHaau3 MEXaHM3MOB, MOJACIUPOBAaHUS U pa3paboOTKu
00001IIEHHBIX METOJOB pacyera I'MAPOMEXaHUYECKHX, TEIUIOBBIX U MacCOOOMEHHBIX IMPOLIECCOB U
anmnapaToB. DeHOMEHOJIOTHYECKHE 3aKOHBI IEPEHOCAa UMITYJIbCa, MAaCChl U SHEPTruU. MOJIEKyISIpHBIN
U KOHBEKTUBHBIM mepeHoc. OOmmMe 3aKOHOMEPHOCTH THJPOJUHAMHMKHU, TEIJIONEpeaayu MU
Maccornepenadyd. B3auMOCBsI3b 3THX NPOLIECCOB B IMPOMBIIUIEHHOM ammaparype. Ponb sBIeHUI
MIEPEHOCA NPU XUMUYECKNUX IPEBPALECHUSIX.

MarepuanpHble U 3HEpreTuyeckre (TersioBble) OallaHChl; ONpeesieHHe MAcCOBBIX MOTOKOB U
HSHEPreTUYECKHUX 3aTpaT. Y CIIOBHs PABHOBECHUS W OIPECIICHHE HAIPaBJICHUS IMPOLECCOB NEPEHOCA.
OOuwmii Bua ypaBHEHUI CKOPOCTH IMPOLECCOB; JABMXKYILME CHIIBI M KHHETHYECKHe KO3()UIIMEHTHI.
JlumuTupyronme cTaauu.

I'mapocraruka.

Juddepenunansuple ypaBHeHUs paBHOBecHs Diiepa. [lokosimascs )XKuaKocTh MoJ AecTBUEM
cunbl TskecTH. OCHOBHOE YypaBHEHHME TI'MIpocTaTHKU. [IpakTudyeckue NpHIIOKEHHS OCHOBHOIO
YpaBHEHUS THAPOCTATUKH.

I'maponrHamuka.
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bamanc cun npu ABMKEHUM BS3KOM HECKUMAEMOM JKMIKOCTH. YPAaBHEHUE HEPA3PBIBHOCTU
(crutorrHOCTH) TIOTOKA. Y paBHeHHe HaBbe-CToKCca M €r0 M3UYECKUI CMBICIL.

[Tono6Hoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. be3pazmepHbie nepeMeHHbIe - KPUTEPHH
TUAPOIMHAMUYECKOTO moaobus (Dunepa, Pelinonbaca, dpyna, roMOXPOHHOCTH), UX (PU3UUYCCKUN
CMBICII; TapaMeTpuueckue Kputepuu. KpurepuaibHoe ypaBHEHUE IBUKEHUS BA3KOU HKHUIKOCTH.

VYpaBHeHue ABMKEHUS Diiepa. DHEPreTUUECKHUi OaaHC CTAIlMOHAPHOTO JIBMIKEHUS UCATbHON
JKUJKOCTU. YpaBHeHHE DbepHymM I MIOCaNbHOM M pPEANBHOM XUAKOCTH. Ero mnpakrtuyeckue
MPWIOKEHUs (McTeueHue xuakoctent, Tpyoka [luto-Ilpannaris). [IpuHnune u3mMepenus ckopoctei u
pPacxo/10B KUJIKOCTH JPOCCENbHBIMU MPUOOpaMu U MTHEBMOMETPUUYECKUMH TpyOKkamu. OmnpeneneHue
pacxo/10B IIPU UCTEUEHUH KHUIKOCTEN Yepe3 OTBEPCTHS WJIM HACAIKH.

['unpoauHamMuuecKue pesKUMBbI IBUYKEHUS KUIKOCTEH: TaMUHAPHBIN U TypOYJICHTHBIH.

UYucno PeliHonbaca U €ro KpUTHYECKUE 3HAYCHUS. MeXaHU3Mbl JAMUHAPHOTO U TYpOYJIEHTHOTO
teuenuil. [lousitue TypOynentHoctu. [IpeacraBneHuss o TUAPOAMHAMHYECKOM MOTPAHUYHOM CIIOE
IpY TEUYSHUH 10 TpyOaM M KaHaiaM M PH 0OTEKaHUH Tell.

Pacuer aumamerpa TpyOOMmpOBOIOB M allaparoB; BHIOOP CKOPOCTEHl MOTOKOB M ONTUMAIbHOIO
auameTpa TpyOOIpoBOIOB.

Pacnipenenenne ckopoctedt mo paamycy TpyObl TMOCTOSHHOTO CEYEHHs IMpH JIAMUHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenne B TpyOax M KaHamax. Onpenensironvii MONepeyHbld pa3Mep MOTOKa B KaHallax
POM3BOJILHON (POPMBI: TUAPABIMYECKUI pasinyc, SKBUBAJIICHTHBIN JHaMETD.

I'mppaBnuyeckoe CONPOTUBIIEHUE MPU TEYEHUU KUAKOCTEN M ra3oB. PacyeT morepp Ha TpeHUe
(ypaBuenue Jlapcu-Beiicbaxa) u Ha MecTHble conpoTuBieHHs. COOTHOIICHUS] U HOMOTPaMMBbI JIst
pacuera K0dQduieHTa TpeHus. 3aBUCUMOCTH MEXIY pacxoJoM M IMepenajoM jaaBieHus. Pacuer
Haropa JJisl IepEeMENICHHS KHUJIKOCTEeH Yepe3 CUCTeMY TPyOOIIpOBOIOB U alliapaToB.

1.5. [lepemenieHNE KUIKOCTEH.

[lepemerieHne JKUAKOCTEW C TIOMOIIbIO MalllMH, IOBBIMIAOIIKX JaBieHue. OO0beMHbIE
(mopiIHeBble, POTAIMOHHBIE M Ap.) U JuHAMUYeckue (IIeHTpoOek HbIe, OCeBbIE M JAp.) HACOCHI.
OcHoBHbIE nTapaMeTpbl pabOThl TMAPABIMYECKUX MAIIWH: MPOU3BOAUTEIBHOCTD, HAOP, MOIIHOCTD,
KIII.

Pacuer Hamopa u motpeGisieMoil MOIIHOCTH; TOAOOp ABUTaTeNss K Hacocy. OmpeneneHue
JIOITYCTUMOM BBICOTBI BCachbIBaHU. SIBJI€HNE KaBUTALIMK U €r0 IPEJOTBPALCHHUE.

OcoOeHHOCTH PAa0OTHI, COMOCTaBICHUE M 00JACTH MPUMEHEHHS] OCHOBHBIX THIIOB HAacOCOB -
LEHTPOOEKHBIX, TOPIIHEBBIX (IUIyHXKepHbIX) M Jp. CBsa3p Hamopa, MomHoctd u KIIJ ¢
MIPOU3BOUTEIHLHOCTBIO (XapaKTEPUCTUKU HacocoB). Pabora HacocoB Ha ceTb W WX BHIOOD;
pEryJINPOBaHUE TPOU3BOIUTENBHOCTH.

Pa3nes 2. TenJioBble nmpouecchbl U aNMapaTbl XMMHYeCKOH TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHS U OIIpE/IeNIEHUs B TEIIoNepeaye.

OcHOBHBIE TEIUIOBbIE NPOLECCHl B XMMHUYECKOW TEXHOJOTHMHU: HArpeBaHHWE U OXJIAXJEHUE,
KOHJICHCALlUs NIapOB U UCIIAPEHUE )KUKOCTEM.

CrauvoHapHbIi M HECTallMOHApHBIA MEpPEeHOC TeIUIOThl. TemreparypHoe Mojie, TpaJueHT
TEMIEPATYpbl M TEIUIOBOW IIOTOK; TEIUIONEpeAada M TeIUlooTAada. TemmepaTyponpoBOJHOCTh —
TEIJIOMHEPLIMOHHBIE CBOICTBA CpPE/IbI.

2.2. Ilepenoc sHepruu B popme TemaoThI.

TennoBoii OanmaHc Kak 4YacTHBIM cCiydail sHepreThueckoro Oamanca. OrmnpejerneHne TeTUIOBOH
Harpy3kM amnmapata 0pU HU3MEHEeHMH U 0e3 H3MEHEHHUs arperaTHoro cocrostHus. Pacxon
TEIJIOHOCHUTEIIEH.

JuddepennnanbHoe ypaBHEHHE MEpeHOca SHEprud B (GopMe TeIUloThl, ypaBHeHHEe Dypbe-
Kupxroda u TerionpoBoaHOCTH.

CrannoHapHbIi NEPEHOC TEIUIOTHI Yepe3 IJIOCKME M LMIMHApUYeckue creHkH. CoueraHue
MEXaHHU3MOB IepEeHOCca TEIUIOTHI (TEIJIONPOBOJHOCTH, KOHBEKIIUU, U3ITYUECHHUS).

KonBekTuBHBIN NepeHoc TemnoThl. be3pasmepHble nepemenHsle — unciaa Hyccenbra, [lekie,
[Ipanarnsa, I['pacroda, Dypee. Pacuer kodDPUIMEHTOB TEMIOOTAAYM TPU BBIHYKICHHOW U
€CTECTBEHHON KOHBEKIINU.
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TemiooOMeH TpH W3MEHEHUW arperatHoro cocrosHus. KouaeHcamus mapoB. Dopmyna
Hyccenpra. TernmooOMeH Mpu KUTICHHUH.

PannantHelil TemonepeHoc. B3aumHoe usnydeHue Tel. PaguaHTHO-KOHBEKTHBHBIN IIEPEHOC
TeII0Thl. Pacuer morepp TEIUIOTHI amnmaparaMd B OKPYXKAKOIIYIO Cpeay M TEIUIOBOM H30JIALIUH.
OCHOBHOE ypaBHEHHE TEIJIONIEPEIAYH.

2.3. Tenyonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Termoniepesjada B TOBEPXHOCTHBIX — TEIUIOOOMEHHHKAX. AJJUTUBHOCTh  TEPMHUYECKHX
conpoTtuBiieHnii. CpemHsisa IBWXKYIAs cuia Teruionepenadd. OnpenesieHUue CpeaHed ABMXKYIIEH
CWJIbl B almaparax pa3jiudHbIX KOHCTPYKLMI. B3anmHoe HampaBiieHHE JBUKEHHUS TEILIOHOCHUTEIIEH.
Pacuer moBepXHOCTH TEIIIOOOMEHHUKOB.

CnocoObl  mOABOAa M OTBOJAA TEIJIOTBI B XUMHYECKOW TexHoJoruu. TpeboBaHus,
npenbsBIsieMble K TemoHocuTesiM. OOOTpeB  BOASHBIM TApOM, BBICOKOTEMIIEPATYpPHBIMH
OpPraHMYECKUMHU TEIUIOHOCUTEISIMH, TOMOYHbIMU Tra3zamu. CrnocoObl anekrpooborpeBa. OTBOA
TEIJIOTHI BOJOM, BO31YyXOM U HU3KOTEMIIEPATYPHBIMHU TETUIOHOCUTEISIMHU.

TemmooOMeHHble  ammapatbl; uX kiaccupukanusa. OCHOBHbIE THIBl MOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOdaThie, IMIACTHHYATHIC, aNMapaThl ¢ MePEeMEIINBAOIIUMA YCTPOHUCTBAMH U
T.1.) CMecutenabHbIle TeII0O0OMEHHUKH: TPAJAUPHU, KOHACHCATOPHI CMelIeHus. BoIOOp onTUManbHBIX
KOHCTPYKIIMA ¥ YCJIOBHM JKCIUTyaTalldd TEIUIOOOMEHHBIX anmnapatoB. OCHOBHBIE TEHICHIIUU
COBEPIICHCTBOBAHUSA TEIUIOOOMEHHBIX anapaTosB.

Pazgen 3. Ilpomeccsl u anmaparbl pasfeleHHMs TOMOICHHBIX CHCTeM (OCHOBHBIE
Macco0OMeHHbIe MPoIecChl).
3.1. OcHOBHBIE NOHATUS U ONIPE/ICIEHUs B Maccolepeaye.

Knaccudukamnus npomeccoB maccooomena. OcHOBHBIE TIOHATHS U onpezencHus. [Iporeccsl co
cBOOOHON M (puKCHpOBaHHOW IpaHUIel pa3zgena ¢ga3 U c paszjpensdwooueil ¢aspl MeperopoaKoit
(MmemOpanoit). Hocurenu u pacnpenensemsie BemecTBa. CriocoOb! BRIpaKeHHsI cocTaBa ¢as.

OU3MKO-XMMUYECKME OCHOBBI MAacCOOOMEHHBIX IpoleccoB. PaBHOBeCHbIE YCIOBUS U
olpeNielieHne HalpaBlieHHs TepeHoca BeniecTBa u3 (assl B ¢azy. Koaddumments pacnpeneneHus.
[TonsiTve 0 Macconepeadye U MacCoOOTAAYE.

KonnenrpannonHoe mose, rpaJueHT KOHLEHTpalUWW, OOMMH W yJeNbHBIM MOTOK MAacchl.
MomnexkynsipHas 1udy3us B KUAKOCTIX, razax (mapax) ¥ TBEp/bIX Telax.

3.2. MexaHU3MBbI IepeHOCa MACCHI.

YpaBHEHNE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepenunansHoe ypaBHEHNE KOHBEKTUBHOTO IEPEHOCA MACChl B OMHAPHBIX Cpejiax.

Juddy3noHHBII MOrpaHUYHbIHN C10H; MPo(UIN KOHIEHTPAMHA U CKOPOCTEH B MOTOKAX.

Koadpouuumentst Maccootnauun. OCHOBHBIE MOJENbHbIE MPEACTABIECHUS O MEXaHU3Me
MacCOOTauH.

MopnenupoBanue KOHBEKTHBHOro MaccooomeHa. Uucna Hyccenbra, [lekne, [Ipannris, @ypse u
Ip., WX (U3NYECKUHA CMBICT, AHAJOTUM C TEIUIOBBIM TMOJ00MEM NpPUMEHHUTEIbHO K ra3am u
xKuakocTaM. Pacder koaduLmeHTOB MaccoOTAauy B anmnaparax pa3IddHbIX TUIIOB 110 YPaBHEHUSM C
6e3pa3MepHbIMU IEPEMEHHBIMH.

Macconepenaya.  OcHOBHOe  ypaBHeHue  Macconepefaud.  COOTHOLIEHHWE — MEXKAY
Kod(ppuIIEeHTaMH Maccolepeayd U MacCOOTAauH, aJJIUTUBHOCTh AU(PPY3MOHHBIX CONPOTUBICHUH.
HNuTeHcudukaus Macconepeiadu myTeM Bo3AeHCTBUS Ha JIMMUTUPYIOLIYIO CTaIUIO.

Bnusaue ycnoBuii (TeMreparypsl, AaBlIeHHs, KOHIIEHTPALMi) HAa HalpaBJIeHUE MacCOIepeHoca
Ha npuMepax abcopOLnu; TPUHLHUIIEI BHIOOpa a0COPOEHTOB.

3.3. Pa3oBoe paBHOBECHE.

MatepuanbHblii 6ajlaHC HEPEPHIBHOTO YCTAHOBUBIIETOCS IpoOliecca MpU Pa3IMuHbIX CIOCO0ax
BBIPa)KEHUS COCTABOB (a3 M UX Pacxo/10B; YpaBHEHHs pabOUuX JIMHUH.

[IpenenbHble KOHIEHTpPAIMM PACHpPEeIsieMOro KOMIIOHEHTa B OTJAloIIed W HU3BIEKarolei
¢dazax and MPOTHUBOTOYHBIX MpPOIECCOB. MaKCHUMajabHO BO3MOXKHASI CTEMEHb H3BJICUCHMS,
MUHHUMAJIbHBIA U ONITUMAJIBHBIA PacXO bl U3BJIEKAOMIEH (a3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX aNlapaTos.
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Pacuer monepeuHoro ceueHus (quameTpa) KOJOHHBI; IPEIEIbHO JAOMYCTUMAsi U SKOHOMUYECKHU
ONTUMAJIbHAS CKOPOCTH CIUIONIHOMN (ha3bl.

PannonanbHbI BRIOOp B3aMMHOTO HaNpaBleHUS ABMKEHUsS (a3 W OpraHu3aludd MOTOKOB B
MaccOOOMEHHBIX amnmnapartax. PacueT MaccOOOMEHHBIX MPOLIECCOB U aIlapaToB JJIsl CUCTEM C OAHHUM
pacripeniesiieMblM KOMIIOHEHTOM. (OCHOBBI pacueTa BBICOTHI MacCOOOMEHHBIX AamlmapaTtoB C
HENPEPBhIBHBIM U CTYNEHYaTbIM KOHTakTOM ¢a3. /I[Ba OCHOBHBIX METO/Ja pacuera: Ha OCHOBE
K03 PHUIMEHTOB Maccomepeaayd M Ha OCHOBE TOHSTHS TEOPETHUECKOW CTYNEHH pa3JeseHHs.
[TonsiTre yncina eqUHUI] IEpEeHoca U BBICOTHI eUHUIIBI TepeHoca. PakTop Macconepenadu. CpeaHsis
JIBUXKYIIAs CUJIa Macconepenaun. BiusHue npo1oibHOTO MepeMelInBaHusl Ha CPEIHION JBUKYIIYIO
cury Maccomnepenaud. [lpomemypa pacdera, OCHOBaHHasE Ha OOBEeMHBIX Kod(dduimenTax
Mmaccornepenaun. ['paduueckuii 1 aHATUTUYECKUI METO/IBI pacyera.

Pacuer BBICOTBI MaCCOOOMEHHBIX alMNapaToB CO CTYMEHYATHIM KOHTAaKTOM (a3. DdhdekTuBHOCTH
crynead o Mapdpu. Cssa3p uncna eguHull neperoca u yjokaibHoro KIIJ crymenu mo Moapdpwu.
UMCHIeHHBIH pacyeT «OT CTYIEHH K CTYIIEHU» U ero rpaduyeckas HHTEPIPETAIHs ¢ UCIOIb30BAHUEM
«KUHETUYECKOW JIMHHHM». YueT cTpykrypsl moTokoB u KIIJ Tapenku. OcobeHHOCTH pacuera
TapeapyaTblX KOJIOHH Ha OCHOBE IOHATHUSA TEOPETUYECKOM Tapenku. UMciao AeHCTBUTEIbHBIX U
TEOPETUYECKHUX TapeloK. DP(HEeKTUBHOCTH TAPEIKH.

PanmonabHEIN BBIOOp B3aMMHOTO HAmpaBlICHUS JBIOKCHUs (a3 W OpraHu3allid MOTOKOB B
MacCOOOMEHHBIX allnaparax.

3.5. AGcopbuusl.

OO01myre MpUHIIMIIBI YCTPOUCTBA U KIIacCHU(UKALIUS alapaToB i1 MaCCOOOMEHHBIX MPOIECCOB B
cucreMax "ra3(map)-xuakocts". OcoOEHHOCTH KOHCTPYKIUH abcopOepoB.

OcHoBHbBIE TUIIBI U 00JACTH NPUMEHEHUs abcopOepoB: HACAJOYHBIE M Tapelb4yaTblie KOJIOHHBI,
anmaparbl CO CIUIOIIHBIM M CEKIIMOHMPOBAHHBIM  0apOOTaXKHBIM  CJIOEM, almaparbl C
JUCTIEPTUPOBAHUEM >KUIKOCTH.

CxeMbI a0COPOITMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIICTICHUEM HM3BJICYCHHOTO KOMIIOHEHTA
U pereHepanueit abcopbenra (aecopOrureil mpy MOBBIILIEHHON TeMrepaType, TOHMKEHUEM JaBIICHUS,
OTIYBKOM MHEPTHBIM HOCHUTEIIEM).

3.6. Juctnnnsanus. Pextudukanus.

Paznenenne mucTWUISAIMEN KUAKMX TOMOTEHHBIX CMecel M CHKIKEHHBIX Ta3oB; oOnacTu
IPUMEHEHHS U OCOOCHHOCTH MPOBEIEHUS MPOLIECCOB NP PA3IMUYHOM JABJICHUH.

[TapoxuakoCcTHOE paBHOBECHME [JII CHCTEM C TOJHOW M OTPAaHUYEHHOM B3aWMHOM
pPacTBOPUMOCTBIO M €r0 BIUSHUE HAa BO3MOXXHOCTH pa3fefieHUs] KOMIIOHEHTOB TUCTHILISIIMOHHBIMU
MeToamu. PacueT paBHOBecHs s U1€aIbHBIX OMHAPHBIX CMECEH.

[Ipoctas u (QpakuroHHas TeperoHka; neperoHka c nedierManuei. MarepuanbHblil OanaHc,
pacder BbIXOJa MPOAYKTAa M €ro CpeJHEro cocraBa IpH IMeperoHke OuMHapHbIX cMeced. Cxembl
ycTaHOBOK. TeruioBele 6amaHChl U pacyeT pacXoA0B TEMJIOHOCUTENEH /ISl 3TUX HPOLIECCOB.

Pextuduxanus. @u3nko-XxMMHUIECKHUE OCHOBBI U OCOOCHHOCTH YCJIOBUH MTPOBEJICHHS MTPOLIECCOB.
CxeMBbl YCTaHOBOK [UJIsi HEMPEPHIBHOM W MEPUOAMYECKON pPEKTH(PHUKAIUU OHHAPHBIX CMECE.
Oco0OeHHOCTH YCTPOMCTBA almnapaTroB (HACaJA0YHBIX M TapelbyaThbIX KOJIOHH) M BHIOOpA PEKUMOB UX
paboTsl npu pexktudukayu (Mo cpaBHeHUIo ¢ abcopbuueit). OCOOEHHOCTH yCTPOWCTBA M BapUAHTHI
paboThl HcnlapuTeneil U qeguerMmaTopos.

MopnenupoBanue ¥ pacueT TMPOIECCOB U ammapaToB IMPH HENPEPHIBHOW peKTU(DUKALNN
O6uHapHbIX cucTeM. OCHOBBI YMCIEHHOTO U rpadoaHaTUTUYECKOT0 METOA0B. MaTepraibHbIN OanlaHc.
PaGouune nunun. OnpeneneHrne MUHUMAIBLHOTO U pabouero ¢uermMoBoro uncna. TemnoBoi 6amaHc u
pacyeT pacxoA0B TermoHocuTeNeH. [I[pUHIIMIIBI TEXHUKO-3KOHOMUYECKOW ONTUMHU3AIMU TPU PACUETE
pabodero (hIerMoBOroO YMCIA, pa3MEpPOB alMapaTypbl U dHepreTHueckux 3aTpar. OCHOBBHI pacueTa
TapenbYaThIX ¥ HACAIOYHBIX PEKTU(DUKAITMOHHBIX KOJIOHH.

Pasnen 4. Ilpoueccsl m anmaparbl pa3jiejieHHsl TeTePOreHHbIX CHCTeM (OCHOBHbIE
THApPOMeXaHUYecKHe MPOLecchl).

4.1. Paznenenue reTeporeHHbIx cucteM. OCHOBHBIC TOHITHS U METOJIBI.

Knaccudukanusi )KUIKUX W Ta30BBIX TE€TEPOTEHHBIX CHUCTEM: CYCIIEH3WH, SMYJIbCHH, TCHBI,

MBUTH, TYMaHbl. MaTepuanbHbIi 6amaHC MPOLIECCOB Pa3/IeICHHs TETEPOTEHHBIX CUCTEM.
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Onenka 3((eKTUBHOCTH M BBHIOOP ONTHMANIBHBIX TPOLIECCOB W amIapaToB JJs pa3lesieHUs
FeTEPOTEHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHHUS.

Pa3nenenuie UIKMX U ra30BBIX CHUCTEM B IOJI€ CHJI TshkecTH. Pacuer ckopocTeil cBOOOJHOTO U
CTECHCHHOTO OCQKJCHHS TBEPJBIX YACTHII MAPOOOPa3HON M OTIUYHBIX OT Hee (OPM B IOJE CHIIBI
TSKECTH.

[Ipouecchl OTCTanBaHusa U YCTPOMCTBO almaparoB pa3JeieHus CyCIIEH3UM, 3MYJbCUN U NbUICH.
Pacyer moBepXHOCTH OCaXJE€HUSA U MPOU3BOAUTEIHHOCTU OTCTOMHUKOB. YCTPOMCTBO U JIEHCTBUE
IUKJIOHOB (MIPOCTHIX U OaTapeiHbIX ), THIPOLUKIOHOB.

4.3. TeueHne )KUAKOCTH YePe3 HEMOIBIIKHBIC 36PHUCTBIC U TICEBI00KUIKCHHBIE CIIOH.

3HaueHue TUIPOAMHAMHUKH 3€pPHHUCTBIX CJOEB B mporeccax (GUIbTPOBAHMS, TEIJIO- U
MaccooOMeHa, TeTeporeHHOro kartanu3za ©  Ap. OCHOBHBIE XapaKTEPUCTHKH OTHX CIIOEB:
JUCIIEPCHOCTD, y/EIbHAasi MOBEPXHOCTh, MOPO3HOCTh, HPKBUBAJICHTHBIA OuUameTp KaHajoB. Pacuer
THJIPABIMYECKOTO COMPOTUBICHHUA ClOS. [ WApaBIMYEeCKOe CONPOTHUBICHHE CIIOEB HAcaoK
MIPOMBIIIICHHBIX MAaCcCO- U TEMIOOOMEHHBIX arapaToB.

PexxuMbl TedeHHsT TOTOKOB B HACaJOYHBIX KOJIOHHAaX. [ WapaBiIndeckoe COMpPOTHBIICHHE,
SBJICHUS TIOJIBUCAHUS, 3aXJIeObIBaHUS U HHBEPCUU (ha3, U pacyeT COOTBETCTBYIOIINX CKOPOCTEH.

[unponuHamMuika  TICEBJAOOXKIKEHHBIX  (KHISIuX) — cioeB.  OOiacte  IpHUMEHEHUs
nceBAO0KIDKEHUSI. OCHOBHBIE XapaKTEPUCTUKH TCEBIOOKMKEHHOTO cocTosiHUA. ['uiupaBnuueckoe
compoTHBIICHHE. PacueT cKopocTeld TICEBAOOXKIKEHUS ¥  CBOOOJHOTO BHWTAHHS, BBICOTHI
MCEBAOOKIDKEHHOro  cnosi. OIHOpOAHOE U HEOJHOPOIHOE TceBaoOXKMKeHHe. (OcoOeHHOCTH
TICEBIOOKIDKEHUS TOJIMINCIIEPCHBIX CJIoeB. [IHEBMO- M THUIPOTPAHCIOPT 3EPHHUCTHIX TBEPIBIX
MaTepuasoB.

4.4, OuIbTPOBAHUE CYCTICH3WM M OYMCTKA Ia30B OT IbLICH.

Crneunduka nmoBeIeHUsI 0CATKOB KaK 3epPHUCTBIX CIIOEB: C)KMMAE€MbIE U HEC)KHUMAaeMble OCaKU.
Bunbt  GuibTpoBanbHBIX meperopofok. MDakTophl, BIUSAIONIME HAa CKOPOCTh (DHUIBTPOBAHUS.
OWIbTpOBAaHUE TPU TMOCTOSHHONH CKOPOCTH (PHIBTPOBAHUA. ODKCIEPUMEHTAIbHOE OIpe/iecHHe
KOHCTAHT ypaBHeHUs pruibTpoBanus. Kinaccudukamnus u yCTpOHCTBO OCHOBHBIX THIIOB HETIPEPHIBHO
U TIEPUONYECKU pa0OTAOIMUX PUIBTPOB U QUIBTPYIOMIUX HEHTPUDYT.

4. O0beM y4eOHOH JUCHHUILINHBI.

Beero CemecTtp
Buj y4eOHoii padoThI > 6
3F AKkan. 3F AKkan 3F AKkan

9, . 4. . 4.
OO6m1ast TpyA0EMKOCTh TUCIUTUIMHBI 12 432 6 216 6 216
KonTakTHasi padoTa - ayAuTOpHbIE 45 160 18 64 2.7 9%
3aHATHSA
Jlexnun 1,8 64 0,9 32 0,9 32
JIaGoparopusbie padotsl (JIP) 0,9 32 - - 0,9 32
[Tpaktnueckue 3ansatus (I113) 1,8 64 0,9 32 0,9 32
CamocrosiTejibHasi pa6oTa 55 200 3,2 116 2,3 84

CamMocTosTeNbHOE H3YUECHUE PA3IEIoB 55 200 3.2 116 23 84

JUCHHUIUINHBI

Buabl KOHTpOJIA:

JK3aMeH 2,0 72 1,0 36 1,0 36

KonTakTHas paboTta - mpoMexyTouHas 0.8 0,01 0.4 0,01 0.4
aTTecTanus 2,0

IToaroToBKAa K 9K3aMeHY 71,2 0,99 35,6 0,99 35,6
Bua uTOroBOro KOHTpoJIf: JK3aMeH JK3aMeH
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Cemectp

Bcero
Buj yueoHoii padoThI > 6
3E Acrp. 3E Acrp. 3E Acrp.
4. 4. 4.

OO0mast TpyI0€MKOCTh TUCITUTUTHHBI 12 324 6 162 6 162
KonTakTHasi padora - ay1MTOpHbIE 45 120 18 48 2.7 79
3aHATHSA

Jlexun 1,8 48 0,9 24 0,9 24
JlabopaTtopHsie padoTsl (JIP) 0,9 24 - - 0,9 24
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTejibHas padoTa 55 150 3,2 87 2,3 63

CamMocTosiITeNnbHOE H3YYCHUE PA3/IEioB 55 150 3.2 87 23 63

JUCHHUILINHBI
Buabl KOHTPOJIA:
9K3aMeH 2,0 54 1,0 27 1,0 27
KonraktHasg pabora - 1poMeXyTouHast

p POMEXYT 06 | 001 | 03 | 001 | 03
arrecranus 2,0
IToaroroBka K 3K3amMeHy 53,4 0,99 26,7 0,99 26,7
Buj nTOroBOro KOHTpoJIA: IK3aMeH IK3aMeH

AHHOTAIUs padoyell MPOrpaMMbl THUCHHIIHHBI
«O0masa xuMu4YecKkas TeXHOJIOT s

1. Heap aucoumiauHbl — GOPMHpPOBaHME 3HAHMMW B 00JIaCTM  peaju3alvd  XHUMHKO-

TEXHOJIOTUYECKUX TIPOLECCOB C YYETOM (PU3UKO-XUMHUECKUX OCOOCHHOCTEH MPOTEKAIOIINX pPEeaKIuii,
BbIOOpa ONTHUMAJBHBIX YCIOBUH pealnu3yeMbIX IPOLECCOB, BbIOOpa 3((EKTUBHBIX PEAKTOPOB,
IpUOOpPETEHUS] HAaBBIKOB B COCTABJIEHUU MAaTE€PUAJIbHBIX U TEIUIOBBIX OajJaHCOB, B pacyere MpOLECCOB U
PEaKTOpPOB HA OCHOBE MAaTEMAaTHYECKOI'O MOJEIUPOBAHMS, IOJIY4YEHHUS 3HAHMH B 00IacTH pa3paboTKu
sHeprocOeperaromux XUMUKo-TexHosornyeckux cucteM (XTC), 0e30TXONHBIX M MaJOOTXOJHBIX
TEXHOJIOTHI Ha IPUMEPE COBPEMEHHBIX POU3BOJICTB.

2. B pe3ysibTaTe n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS JOJIKEH:

Obnadamye cneayomUMU KOMIIETEHIIMAMHU ¥ HHAMKATOPAMH UX JTOCTH)KEHUS:
IIK-1.4, IIK-1.5, I[IK-1.6.

Buame:

— OCHOBBI TEOPUH XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTUIO UCCIIEOBAHUS B3aMMOJICUCTBUS XUMUYECKHX MPEBPAIICHUN U ABIECHUN MEPEHOCcA
Ha BCEX MacCIITa0HBIX YPOBHSIX;

— METOJIUKY BBIOOpA peakTopa M pacuéTa mpoliecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MPOIIECCHl U PEAKTOPBI XUMUYECKON 1 OMOTEXHOIOTHH;

— OCHOBHBIC TPHHITUIBI OpPraHU3AIlMd XWMHUYECKOTO TMPOM3BOJICTBA, €r0 HEPAPXHUYECKYIO
CTPYKTYpPY, METOJIbI OlleHKH 3 (HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIC XUMHUYECKUE TTPOU3BOICTRA.

Ymemn:

— paccuuTaTh OCHOBHBIC XapaKTEPUCTUKH XUMHUECKOTO MPOIECcCa;

— BBIOpATh paIOHATBHYIO CXeMY IIPOU3BOJICTBA 33JAHHOTO IPOAYKTA;

— OIICHUTH TEXHOJIOTHIECKYIO A (HEKTUBHOCTD MPOU3BOJICTBA;

— BBIOpaTh 3((HEKTUBHBIN THUIT PEAKTOPa;

— IIPOBECTH paCUYET TEXHOJIOTHUYECKUX TTapaMeTPOB IS 33JJaHHOTO TIPOIIecca;

— ONPEEIUTh NapaMeTphbl HAMTYYILIeH OpraHu3alyy MPoIlecca B XUMUUECKOM PEAKTOpE.

Brnaoemy:
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— METOJIaMH aHaJIN3a YPPEKTUBHOCTH PabOThl XUMUYECKHX POU3BO/ICTB;

— METO/IaMH pacyeTa 1 aHaIn3a MPOLECCOB B XUMUUECKUX PEaKTOpax, ONpeeICHHs
TEXHOJIOTUYECKUX MTOKa3aTee;

— METO/1aMH BBIOOpa XMMHUYECKUX PEaKTOpPOB.

3. KpaTkoe conep:kaHue TUCHUIIIHHBI:

Paznen 1. Xumnueckasi TEXHOJIOTUSI U XMMHYECKO€E MPOU3BOACTBO.

1.1. OcHoBHBIE onIpeieSIeHUsI M MOJI0KeHHSI.

Xumudeckass TeXHONOTHSA. OOBEKT XUMHYCCKOM TEXHOJIOTHH. MEXKOTpaciieBoi XapakTep XHMHUYECKOH
TexHoJIoTuH. Pa3BUTHE XUMUYECKUX MPOU3BOJCTB U XUMUUYECKON TEXHOJIOTHU. MECTO XUMUYECKON TEXHOJIOTUHU B
MPOMBIIIUICHHOW c(epe M METOIOB XUMHUYECKOW TEXHOJOTMHM B HEXMMHUYECKHX OTPACIAX MPOMBIIIJICHHOCTH.
CucreMHBI aHANU3 CIIOKHBIX CXEM WM B3aMMOJEWCTBHI AJIEMEHTOB CXEMBl — TOHATHE WM COJEp)KaHHEe METO[a.
®duznueckoe U MaTeMAaTHYECKOE MOJIEIMPOBAHUE, ONpPENEICHUE U OCHOBHBIE NMOHSATHSA, UX MECTO B HMH)KEHEPHO-
XUMHAYECKHUX UCCIIEOBAHUAX M pazpaboTkax. MecTo W 3HaYeHHE HATYPHOTO M BBIYMCIHMTEIBHOTO 3KCIIEPUMEHTA.
Copeprkanne U 3a/1a4l y9eOHOTO Kypca.

1.2. XuMu4yeckoe mpou3BoaACTBO.

[lonsATHE O XMMHYECKOM NpPOM3BOACTBE. MHOrO()YHKIMOHANBHOCTE XUMHUECKOTO Hpom3BoacTBa. OOmas
CTPYKTypa XHUMHYECKOTO TMpou3BoAcTBa. OCHOBHBIE TIOACHCTEMBI XHMHUYECKOTO MPOHU3BOACTBA. (CHOBHEIE
TEXHOJIOTHYECKHE KOMITOHEHTHI XHUMHYECKOTO ITPOU3BOCTBA.

KayecTBeHHbIE M KOJIMYECTBEHHBIE MOKA3aTeNH XMMHYECKOTO MPOU3BOJCTBA: TEXHOJIOIMYECKHE, SKOHOMUYECKHE,
3KCIUTyaTallMOHHBIE, COIIUANIbHBIE.

1.3. CoipbeBble pecypcbl, BO/Ia U JHEPrusi B XUMU4€eCKOM IPOU3BOACTBeE.

Knaccudukanus celpbeBbIX pECYpCOB IO Pa3ITUUHBIM NPU3HAKAM — (Ha30BOMY COCTOSHHIO, IPOUCXOXKICHHIO,
UCTOYHHKAM. MHHepalbHOE ChIpbe (PYAbl U IOJIE3HBIE HUCKOMAaeMble), OpraHUYecKoe MPUPOJHOE ChIphe (TOpIovue
WCKOTIaeMEbIe), PACTUTENFHOE W YKHBOTHOE CBHIPhE, BTOPHYHOE CHIPhE — WX HCIIONB30BAaHUE W IIyTH MEepepadoTKH.
OcHOBHBIE CITIOCOOBI TIEPBUYHON OOPaOOTKH CHIphs (OOOTamieHHe, OYMUCTKA, MOATOTOBKA K TPAHCHIOPTHPOBKE H
nepepaboTke). [loHsTHE, CYITHOCTD M MPUMEPHI YIITYOJICHHUS UCTIONB30BAHUS CBIPhsl, KOMOMHUPOBAHUS IPOU3BOACTB
Y KOMIUIEKCHOU TIepepabOTKU CHIPbSI.
3HaueHNe W WCIONB30BaHWE BOIBI B XWMHYECKHX MPOW3BOACTBaX. VcTounwku Boapl. TpeboBaHus K
TEXHOJIOTHYSCKOW M OBITOBOM Bojie. [IpoMBINIICHHAs MOATOTOBKA BOJBI M METOJbI €€ OYMCTKH OT IpHUMECEH.
OCHOBHBIC METOJIbI KOHTPOJISI Ka4yeCcTBa BOJbI. DKOHOMHS BOJOMOTPEOJICHUS B MPOU3BOACTBE. B01000OpOTHBIC
CUCTEMBEI.

Bunsl ¥ MCTOYHUKM DHEPTHH B XHMHUYECKOH NPOMBIIUIEHHOCTH. MacmrTaObl MOTpeOIeHUsI W CIIOCOOBI
YMEHBITICHUST JHepreTudecknx 3arpar. CymHOCTP W TPHUMEPHl pereHepanud W peKylepaluyd SHEPTHH.
DHEProTeXHOJIOTHIECKHE CHCTEMbI. BTOpHYHbBIE 3HEpPTeTHIEeCKHE PECYPCHI.

Pazpnen 2. Teoperudyeckne 0CHOBbI XMMHYECKHUX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONIpeAeIeHNs U MOJIOKEHUSI.

OU3NKO-XUMUYECKUE  3aKOHOMEPHOCTH  XUMHYECKUX  MPEBpalleHuH  —  CTEXHOMETPUYECKUE,
TePMOJMHAMUYECKHE, KUHeTH4YecKue. [lokazarenn XWMUYECKOTO MPEBpAIleHUs — CTENeHb MpPEeBpaIlleHus, BBIXO]]
NPOJIYKTa, HHTETpalibHAsA U JUPepeHInaIbHAS CEIIEKTUBHOCTH, CKOPOCTH PEaKIMU U IIPEBPAILICHHS PEareHTOB.

2.2. XumMHn4ecKue npoueccol.

Onpenenenne. Krnaccudukaryss XUMHYECKUX MPOIECCOB M0 PA3IUYHBIM MPU3HAKAM — XUMHYECKUM (BHI
XUMHYECKON peaklnu, TEePMOJMHAMHYECKHE XapaKTePUCTHKH, CXeMma TMpeBpamieHnii) U (a3oBbIM (YUCIO U
arperatHoe cocrosiHue (has).

I'oMorennsii xumuueckuii mpomecc. OmnpeseneHue W NPUMEpHL.. BiusHHE XWMHUYECKHX NPHU3HAKOB U
YCIIOBHI MPOTEKaHUs Ipoliecca Ha ero nmokaszarenu. CriocoObl MHTeHCH(DUKAIIHY.

[Tonsite onTuMalbHBIX TeMmieparyp. ONTHMabHBIC TEMIEPATYpPhl JJIsi OOpaTUMBIX W HEOOpPaTHMMBIX 3K30- U
9HJIOTEPMUYECKUX PEAKIUH.

I'ereporenHplil (HEKaTATUTUYECKHIT) XUMUYECKHH mTpotiecc. Omnpenenenue u npumepbl. CTpyKTypa mporecca
U ero cocrasmomue (craanu). HaGmomaemass cKOpocTh XMMHYecKoro mpeBpamenus. OOnactu (pexumbl)
MIPOTEKaHUs MpoIecca, TUMUTHPYIOIAs CTausl.

I'ereporennsrii xumudeckuid nporecce "raz (KUIKOCTh) - TBepaoe". OOOCHOBaHME, TOCTPOSHUE M aHAIIN3
MaTeMaTHYeCKOW MOJIENH JJIs PeaKIuii TOpeHus (Mozens "cxxumaromascs cdepa’) ¥ TONOXUMHYECKON (MoJenb "¢
HeB3anMoJeHCTByOmuM siapom"). Habmiomaemasi CKOpOCTh TpPEBpAIICHUs, BpeMs IMPEBpaAlleHHS W MYyTH
WHTEHCU(HUKALIUY [T PA3IHYHBIX 00JIacTel POTEKaHHs IpoIiecca.

I'ereporeHHpIil XUMUYECKHA Tporiecc "ra3 (3KUIKOCTB) - )KUAKOCTH". OOOCHOBaHUE, MOCTPOCHUE U aHAIIN3
MareMaTrdeckol Monenu. Habmiomaemas ckopocTh mpeBpaieHWs W o0JacTd IMpoTekaHus mporecca. [lytn
WHTEHCU(DHUKALIUY [T PA3JIMYHBIX PEKHMOB ITpoIiecca.
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Karanutnueckuii mponecc. OmpenencHue, KiacCU(pHUKAIUSA, TpPUMEPbl. | €TEpOTCHHBINM KaTau3 Ha TBEPAOM
karanu3aTope. O60CHOBaHKE, TOCTPOSHHE U AaHAIN3 MaTeMaTHYECKOH MOJENTH Ha KaTaTUTHYECKON MMOBEPXHOCTH H B
MOPUCTOM 3epHE KaTanmu3aTopa. Habmogaemast CKOpoCTh MpeBpaiieHus U 00JIaCTH MpOoTeKaHus nponecca. CTerneHb
UCTIOJIB30BaHMsI BHYTpEHHEH nmoBepxHOCTH. [IyTH nHTECHCH(DHUKAIIMY KaTATUTHYECKUX TPOIIECCOB.

2.3. XumMHn4ecKue peakTophl.

OmpeneneHre U HA3HAYCHUE XUMUYECKOTO peakTopa. PeakTopbl B XUMHUYECKUX U HEXUMUYECKUX OTPACIAX
MPOMBIIUIEHHOCTH. O030p THUIMOB XHMHYECKHX PEaKTOPOB, MX CTPYKTYPHBIE JIIEMEHTH (peakIMOHHAas 30Ha,
YCTPOWCTBAa BBOJIAa U BBIBOZA, CMEIUICHMSI, Pa3lICICHUs M PACHpPEeNICHUs MOTOKOB, TEIIOOOMEHHBIC 3JICMEHTHI),
OCHOBHBIC TIPOIICCCHI U SIBJICHUS B HUX.

CucremaTtn3anus IpoIecCOB B XUMUIECKOM PEAKTOpe M0 MacITady MX MPOTEKAHUS: XUMUYECKast PeaKIns,
XUMHYECKHAN TPOIECC B 3JIEMEHTAPHOM O0BeMe, MPOIECChl B PEaKIIMOHHOM JJIEMEHTE M B PEaKTOpe B IIEJIOM, MX
B3aMMOCBSI3b U UEpApXUUECKasi CTPYKTypa MaTeMaTHYECKON Mojenu mpolecca B peakTope. [IpumMeps! mporeccoB B
Pa3IMYHBIX BHIaX XUMHYECKAX PEAKTOPOB.

Knaccudukarus mporeccoB B peakTopax MO pa3iNdHBIM IPU3HAKAM - BHJ XUMHYECKOTO IIPOIEcca, OpraHu3allis
MOTOKOB PEarcHTOB (CXeMa JBIDKCHUS PEreHTOB Yepe3 PeakTop, CTPYKTypa IMOTOKOB B PEaKIMOHHOH 30HE),
OpraHM3aIMs TEIUIOBBIX MOTOKOB (TEIJIOBOHM PEXKM, CXeMa TeII000MEHA), CTAI[HIOHAPHOCTH MPOIIEcca.

O06ocHOBaHHE W TOCTPOCHHE MAaTEeMaTHYECKOW MOJENH Tpollecca B pPeakTopax pPa3lIMYHOTO THITA Kak
CHUCTEMBI YpaBHEHUH MaTepHaIbHOTO M TETUIOBOTO OaJaHCOB Ha OCHOBE JAHHBIX O CTPYKTYPE MOTOKA, XUMHUECKUX
MIPEBPAIICHUAX, SIBJICHUIX NIEPEHOCA TeIIa U BEIISCTBA U WX B3auMojelcTBuu. CuctemMatuszanus U Kiaccudukamnus
MaTeMaTHYeCKUX MOJIENeH TPOIIECCOB B PEaKTOpax.

N3oTepMudeckue mporecchl B XUMHUIECKOM peakTope. BiusHue cTpyKTyphl MOTOKA (MICaNbHOE CMEIICHHE
U BBITECHEHHUE), CTAI[MOHAPHOCTH Ipoiiecca (IPOTOYHBIN M MEPUOIUYCCKHIT), TApaMETPOB U YCIOBHIA MPOTEKAHUS
npoiiecca (TeMrnepaTtypa, KOHIIEHTpaIlus, aBJIcHHE, 00beM PEaKIIMOHHOM 30HbI, BpEMs), BHJIa XUMHUCCKON peakIluu
(mpoctas u cioxHas, odpaTMas W HeoOpaThMas) M €€ MapaMeTpoB Ha MPOQWIM KOHIEHTPAIMi W ITOKa3aTelH
mpoiiecca B peakTope (CTENEeHb IMPEBPAIllCHUS, BBIXOJ MPOIYKTa, CEJICKTUBHOCTH IMporecca). OCHOBBI pacueTa
nporiecca B peaktope. ComoctaBiienue 3()(OEKTHBHOCTH MPOIECCOB B PEaKTOpax, OMHMCHIBACMBIX MOJCISMHU
UCaTFHOTO CMEIICHUS U BRITECHEHUS.

HewnzoTtepmudeckne mpormeccsl B XUMHYECKUX peakTopax. OpraHu3anus TEIUIOBBIX MOTOKOB M PEXUMOB B
XUMUYECKUX peakTopax. PacmpeneneHue temrepaTyphl, KOHIEHTpAIlMl M CTEICHU MPEBpAIICHUS B PEAaKTOpE B
peXHMax HIeabHOTO CMEIICHUS W BHITECHEHUS, aauadaTHdeckoM H ¢ TeruiooOMeHoM. CBs3b TeMIepaTypsl U
CTETICHH TpeBpalleHrs B aamadaTmdeckoM mporiecce. COMOCTaBIeHHEe ¢ W30TEPMHUYECKHM peXuMoM. Uucio u
YCTOMYHUBOCTE CTAITMOHAPHBIX PEKUMOB B PEAKTOPaX UACATILHOTO CMEIICHHUS.

2.4, [IpoMbIlIIJIEHHbIE XUMHYECKHE PEAKTOPBI.

Ha koHKpeTHBIX mMpuMepax MPeIMETHO PacCMATPHUBAIOTCS ITPOMBIIIICHHBIE PEAKTOPhl IS TPOBEACHUS
TOMOT'€HHBIX, T€TEPOreHHBIX M KATATUTUUECKUX TPOIIECCOB — TUIIBI PEAKTOPOB, KOHCTPYKTHBHBIE XaPaKTEPUCTHUKU U
0COOCHHOCTH PeKHMa, 00JIaCTH UCIIOIb30BaHMSL.

Paszpnen 3. Xumnueckoe npou3BOACTBO, KAK XMMHKO-TEXHOJIOTHYeCKAasl CUCTeMA.

3.1. CTpyKTypa H ONNHCAHHE XMMHKO-TEeXHOJIOTHYECKOIl CHCTEMBI.

XuUMHYECKOe TPOU3BOJCTBO Kak XUMuKO-TexHojorudeckas cucrema (XTC). Ilonstue cucremsr u XTC.
CoctaB XTC: anemeHTHI, cBs3H, IoficucTeMbl. DneMeHThl X TC, Kraccu(uKaIys 1mo By MPOIecCOB M Ha3HAYCHHIO.
Texnomornyeckne cBsizu dnemMeHToB XTC (motokm). [locnmemoBartenbHas, mapajuienbHas, pa3BEeTBICHHA,
MoCJIeI0BaTeNIbHO-00BOIHAs (Oalinac), oOpaTHas (PEIUKI) TEXHOJOTHYECKHE CBs3U. MIX CXeMbl M Ha3HAYCHUE.

Onucanne XTC. Bupbr moxeneit XTC - omnwmcartenbHble U rpadudeckue. OnucaTelbHbIE MOACIH -
XUMHYECKas cXeMa W MareMaThdeckas Mojaenb. | 'padudeckne momenu - (pyHKIMOHAJIbHAs, TEXHOJOTHYECKAs,
CTPYKTYypHas " JApyrue (CrenuaibHble) cxeMbl. HazHadueHue, MpUMeHeHrEe U B3aUMOCBSI3b MOJIETIEH.

3.2. Anamm3 XTC.

[TonsTue, 3amaun u pesynprarel aHams3a XTC - cocrosaue XTC, MaTepranbHBI M TEINIOBOW OanaHCHI,
MOKa3aTelId XHMHIEeCKOTO MMPOU3BOACTRA.

CeoiictBa XTC kak CHUCTEMBI: B3aHMOCBA3aHHOCTb PEXUMOB JIIEMEHTOB, DPa3jIMude ONTUMAIbHOCTU
3J€MEHTA OJJUHOYHOTO U B CUCTEME, YCTOMUMUBOCTh U CYIIECTBOBAHUE CTAIIMIOHAPHBIX PEKKUMOB U JIP.

MarepuaJbHBI U TEIUIOBOM OanaHChl. MeTOAMKa COCTABIICHHS W PacdyeTa MaTePUATBHBIX M TEIUIOBBIX
oanancoB XTC u ee moncuctem. OcoOeHHOCTH pacueTa OAaHCOB B cXeMax C perukioM. DopMbl npecTaBIeHus
OanaHcoB (TaOJMIIBI, TUATPAMMBI U IP. ).

MartepuanbHbiii  0ajgaHc JUIS  MacCOOOMEHHBIX M PEAKIHMOHHBIX  JJIEMEHTOB.  lcrosb3oBaHue
CTEXHOMETPHYCCKHUX, TEPMOJMHAMUYECCKUX U MEK(a3HbIX 0aJaHCOBBIX COOTHOMICHHH. CTEneHb HCIIOJIb30BaHUS
CBIPBEBBIX PECYPCOB.
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OHTanbIUAHBINA, SHEpreTHYecKuii (1Mo MOJHON SHepruu) W sKceprernueckuit Oamancel n KIIJ. Hx
COIIOCTaBJIEHHUE U UCIIOJb30BaHue B aHanuze X TC.

3.3. Cunres XTC.

[lonstne wm 3amaun cuHte3a XTC. OcHoBHble 3Tambl pa3pabotku XTC. Ponp MaTeMaTHuecKuX U
3BPUCTHYECKUX METOJOB.

OcHoBHble KOHLIENMYU pu cuHTe3e XTC: MoNHOE NCIONb30BaHUE ChIPHEBBIX M 3HEPIeTUYECKUX PECYPCOB,
MUHMMU3AIHA OTXOJO0B, ONTHMAalIbHOE MCIONB30BaHHE ammaparypel. X cojepkaHue W CHOCOOBI peann3aliif.
KomOuHMpoBaHHBIE  IPOMU3BOACTBA, COBMELICHHBIE IPOLECCHl, BTOPUYHBIC 3HEPIreTHYECKHE  PECYpPCHI,
JHEPrOTEXHOJIOTHYECKUE CHCTeMbl, mepecTtpanBaeMmble XTC, 3aMKHYyTble, MalOOTXOIHBIE IPOM3BOACTBA - HX
MOHSTHS, OCOOCHHOCTH ¥ IPUMEHEHHE.

OnHOpOoJHBIE TEXHOJOTHMYECKHE CXEMBI: CHCTeMa PEKyNEepaTUBHOIO TEIUIOOOMEHa, CUCcTeMa pa3AeieHUs
MHOT'OKOMITIOHEHTHOM cMecH, cucTeMa peakTopoB. OCHOBBI HOCTPOCHUS UX ONTUMAIbHON CTPYKTYPbI

Paznen 4. [IpomMblnieHHble XUMHYECKHE TPOU3BOACTBA.

XVMHYECKHE TMPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK peaau3alus H3yUYEeHHBIX TEOPETUYECKUX
OCHOB XHMHKO-TEXHOJIOTHUCCKUX TiporeccoB m XTC, xonmenmuii moctpoeHus BeicokodddextuBHON XTC.
OCHOBHOH akKIEHT AeiaeTcsi Ha (U3UKO-XMMHUYECKHUE OCHOBBI KOHIEIMIMH ITOCTPOCHUS TEXHOJIOIMYECKOH CXEMBI
MIPOM3BOACTBA U ero nojcucteM. [IponszBoacTBo cepHoii kucnotsl. [IponsBoacTso ammuaka. [Ipon3BoacTBo a30THOM
kuciotel. [IponsBoacTBo ctupona.

Paszpnen 5. CoBpeMeHHbIe TeHACHIIUM B Pa3BUTHM XUMHYECKOH TeXHOJIOTHH.

Tekyiee cocTosiHME XUMUYECKON MPOMBIIUIEHHOCTH B MUpPE M TEHJEHIMH ee pa3BuTud. [lepcriekTuBHbBIE
WCTOYHUKH CHIphs U 3Heprun. Kimactepuzanus xuMuaeckoi mpoMeinuieHHOCTH. COBMEIeHHBIE Mpoliecchl. [ nokue u
nepecTpanBaeMble TEXHOJOIHYECKHE cXeMbl. HOBbIE XMMHKO-TEXHOIOTUYECKUE MPOLECCH U CIIOCOOBI MOyYeHHUS
npoaykroB. HaHoTexHOMOT M.

4. O0béM y4eOHOI TUCIUNTHHBI:

O0BbeM THCHUILINHEI
Buj yueOHoii padoThl Axax. | Actp.
3E
4. 4.

O01as TpyA10eMKOCTb 1Y CHUTIITHHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTuueckue 3anstus (I13) 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 3,33 120 90
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIIOB JUCIUIIINHBI 3,33 120 90
Bua konTposs:
IK3aMeH 1 36 27
KonTtakTHasi paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
[ToAroToBKa K 3K3aMEHY 35,6 26,7
Bu/1 HTOroBOro KOHTPOJIs IK3aMeH

AHHOTanus padoyeil NPOrpaMmbl IUCHUNIIHHBI
«CI/ICTCMI)I yﬂpaBJIeHHﬂ XUMHUKO-TEXHOJOI'NMYECCKNUMU ﬂpoueccaMu»

1. Heab AUCHUNJMHBI — JaTh 0a30BbIE 3HAHWS TIO TEOPHUH CHUCTEM YIPABICHUS XUMHKO-
texHojorndyeckumu nporeccamu (CY XTII), npuBuTh HaBHIKM M yMeHUs aHanu3a cBoicTB XTII, kak
00BEKTOB YIIPaBJIEHUS U MTPAKTUUECKOTO MPUMEHEHHS TEXHUUECKUX CPEJICTB yIPABIICHHUS.

2. B pe3yabTarte u3y4yeHus TUCHHUIJIMHBI 00yYAIOIHIICA T0/IKEH:

Obnadams ClenyOUMMA KOMIIETCHIIMSIMHA U UHIANKATOPAMH MX JOCTHKCHHS:
IIK-1.7, [IK-1.8, [TK-1.9.
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Buame.

— OCHOBHBIE€ MTOHSTHS TEOPUH YIIPABICHUS;

— CTaTUYECKHE U JUHAMUYCCKUE XapaKTEPUCTUKNA OOBEKTOB yIPaBIICHNUS,

— OCHOBHBIE BU/IbI CUCTEM aBTOMaTHUecKoro ynpasieHus (CAY) u 3aKk0HBI peryJInpOBaHus;

— tunoBsie CAY B XMMHUYECKOW TPOMBIILICHHOCTH;

— METO/IbI ¥ CPEJICTBA U3MEPEHUSI OCHOBHBIX TEXHOJOTUYECKUX MTAPaMETPOB;

— ycroitunBocth CAY;

— OCHOBHbIC TOHSTHUS O HenuHeWHbIXx CAY, penelHbIX cUcTeMax, JOTHUYECKUX alroOpuTMax
YIOPaBJICHUS, AIANITUBHBIX U ONTUMAIBHBIX CUCTEMAX YIIPaBJICHUSI.

Ymemn:

— OIpeeNATh OCHOBHBIC CTATHYECKUE U TUHAMUYCCKUE XapPAKTEPUCTUKHA OOBEKTOB YIIPABJICHUS,

— BBIOMPATDH PAIMOHAIBHYIO CHCTEMY PETYJIUPOBAHMS TEXHOJIOTHYECKOTO MPOIIECCca;

— olleHUBaTh ycToMuuBOCTh CAY;

— BBIOMPATh KOHKPETHBIC TUITBI TPpUOOPOB 1y1st ArarHoctuku X T1I.

Brnaoemy:

— METOJJaMH TEOpPUM aBTOMAaTHYECKOI'O PEryJIMpPOBAHMS, OpPraHU3allMM U pacu€ra CHUCTEM
ONTUMAIBHOTO YIIPaBJIEHUS MPOLIECCAMH XUMHYECKOU TEXHOJIOTHH.

3. KparTkoe coep:xaHue JMCUHUIINHBI:

Pazgen 1. OcHOBHBIE NOHATHS YIPABJIEHHS] XUMHKO-TE€XHOJIOTHYeCKHMH MPOLECCAMU.

3HaueHue AaBTOMATUYECKOTO YIPaBICHUS JUIS PA3BUTUS XMMHMUYECKOH IPOMBILIUIEHHOCTH.
OcCOOeHHOCTH yNpaBJIEHUS XMMHUYECKMM MPENNPUATHEM M XUMHUKO-TEXHOJIOTMYECKUM IPOLECCOM.
TexHUKO-7KOHOMHUYECKUI () (EeKT BHEIPEHUs aBTOMATH3MPOBAHHBIX CHCTEM yImpaBieHus. Ponb cucrem
ylpaBjieHUs] B o0ecredeHnn 6e30MacCHOCTH XMMHUYECKOIO IPOM3BOJICTBA U OXPAaHbl OKPYXKAIOLIEH Cpeibl.
OcHoBHble TepMUHBI M onpeneneHusd. Hepapxus ynpasieHus. OCHOBHbIE NPUHLUIIBI YIPaBICHHUS.
Knaccugukanus cuctem ympasinenuss @PynkuuoHanbHas crpykrypa CAYVY. Ilokasarenn kadecTBa
YIIPABJICHMUS.

Pazgen 2. OcHOBBI TEOPHHU ABTOMATHYECKOI0 YIIPABJICHHS.

Maremaruueckne wmomenu CAY. [lunamuueckue xapakrepuctukn CAY. MHWcenonbs3oBanue
OlepalMOHHOrO ucuuciaeHus i aHanm3a CAY. TunoBble AMHAMHYECKHE 3BEHbs. BpemeHHBIE U
YaCTOTHBIE XapaKTEPUCTUKHU. OKBUBAJIECHTHBIE NPeoOpa30BaHUSl CTPYKTYPHBIX CXE€M. Y CTOHYMBOCTH
muHelHbIXx CAY ¢ oOpaTHoi cBs3bro. Knaccuukanuss U OCHOBHbBIE CBOHCTBA OOBEKTOB YIPABICHHMS.
MeTtobl onpeienieHnst CBOMCTB 00BEKTOB yrpaBieHus. OCHOBHBIE 3aKOHBI peryiupoBaHus. Beibop 3akoHa
pPEryJIupOBaHKs U ONPEACIICHUE ONTUMAIIBHBIX I1apaMETPOB HACTPONKH IPOMBILLIIIEHHBIX PETYISATOPOB.

Paznen 3. U3MepeHue TEXHOJIOTHYECKHUX MapaMeTPOB XHMHUKO-TEXHOJIOTHYeCKOro mpoiecca.

l'ocynapcTBeHHass cUCTeMa IMPOMBILIUIEHHBIX MPUOOPOB W CpeACTB aBToMaTtu3auuu. OCHOBHBIE
TEPMHHBI U OIpeaeraeHuss MeTrposoruu. Metoasl u3MmepeHuil. CpeacTBa M3MEpPUTENbHOM TEXHHUKH, HX
CTaTUYecKHue U TuHaMuyeckue cBoiictBa. [lorpemHoctu usmepenuii. CriocoOsl nepeaayu nHGoOpMaLuu Ha
paccrosinue. Opranuzanus auctaHimonHon auarHoctuku XTII. M3mepenre oCHOBHBIX TEXHOJIOTHYECKHX
[apaMeTpOB: JaBJICHM, TEMIIEPATYPBI, PACX0Ja U KOJIMYECTBA, YPOBHS KUAKOCTH U CBHITYYMX MATEPUAIIOB,
cocTaBa U GU3HKO-XMMHUYECKUX CBOMCTB BEIECTB.

Paznen 4. OcCHOBBI NPOCKTHPOBAHMSA ABTOMATHYECKHX CHCTeM YIPABJICHHS XHMHKO-
TEXHOJOTHYeCKMMH NPOLECCAMH.

Ocob6ennoctu ympasnenusi XTII. Texuuueckue cpenctBa CAY. OcHOBHbIE Pa3HOBHIHOCTH
YIOPABJSIIOIUX YCTPOUCTB. THIBI, XapakTEPUCTHKA M PACYET HCIOIHUTENBHBIX MEXaHW3MOB U
peryaupyoomux opranoB. OdopmiieHHe MPOEKTHOrO 3aJaHus Ha aBTOMATH3alMI0 TEXHOJIOTHYECKOTO
nporuecca. Beioop Touek u3MepeHusi, KOHTPOJIs, YIPaBIIEMbIX TapaMeTPOB U YIPABISIOLUIUX BO3IEHCTBU.
CranzmapTbl ¥ YCIIOBHbIE 00O3HAYeHUS Ul TeXHoJorudeckux cxeMm. OcHoBHble cBenenus o6 ACY TII B
xuMuueckon mnpomsinieHHOCTH. [Ipumepsr ACY TII B Xumudeckodl HpOMBINUIEHHOCTH. OCHOBHBIE
BBIBOJIBI 110 Kypcy. CoBpemeHHble TeHaeHIuu B pa3sutuu CY XTIIL.

4. O0béM yueOHOI TUCIUNTHHBI:
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. O0beM IMCUMITHHBI
Buj yueOHoi1 padoThl
3E | Akan. 4. | AcTp.u.

OO0mas TPy10eMKOCTh THCIIHILTHHBI 5 180 135
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexun 0,433 16 12
[Tpaktrueckue 3ansatus (113) 0,433 16 12
Jlaboparopusbie paboTsl (JIP) 0,433 16 12
CamocrosiTesbHasi padoTa 2,67 96 72
CamMocTosTeIbHOC H3YUCHHE Pa3/IeJIOB JUCIUIUIMHBL | 2,67 96 72
Bua koHTpoJIs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMeXyTOYHAsl aTTECTaIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bua HTOroBOro KOHTpOJIs IK3aMeH

AHHOTanus padoyeil NPorpaMMbl 1M CHHUIIJIMHBI
«MopennpoBaHue 3HEPro- U pecypcocoeperaruux nNpoueccoB»
1 Heap AucuMMIMHBI — TpuoOpeTeHre 6a30BbIX 3HAHHWW IO OCHOBHBIM pa3JieliaM Kypca, a TakxkKe
YMEHUH W MpPAaKTUYECKMX HABBIKOB B OOJIACTM MOJEIUPOBAHMS 3HEPro- M pecypcocOeperaromumx
IIPOLIECCOB, UCIOJIB3YEMBIX IIPU PEIICHUN HAYYHBIX U IPAKTUUYECKUX 3aJ1au.
2. B pe3yabTare H3y4eHHsl JUCHMILIHHBI 00y4AIOIHIICH J0JIKeH:
Obnadamys cleAyOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.6; OIIK-2.9; I1K-3.1; T1IK-3.2; TIK-3.3
3uamo:
® METOABl MOCTPOSHHS SMIUPUYECKUX (CTATUCTUYECKHX) M (PUIUKO-XUMHUYECKHX (TEOPETUUECKHUX )
MoJiesiell XUMUKO-TEXHOJIOTMUECKUX MPOLIECCOB;

e MeToAbl MJEHTU(UKALMU MaTEeMaTHYeCKHX OIUCAHUN TEXHOJIOIMYECKHX IIPOLIECCOB Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX TaHHBIX;

® METO/bl ONTHUMM3AIMN XUMHUKO-TEXHOJIOTHYECKHUX MPOLECCOB C MPUMEHEHUEM SMIIMPUYECKUX W/HUITU
(GU3NKO-XMMUYECKUX MOJENeH;

Ymemy:

® [IPUMEHSTh MU3BECTHBIE METOJIbl BBIYUCIUTEIHHON MaTEeMaTHUKH M MATEMaTU4YECKOW CTATHUCTUKH JUIS
pelIeHNs KOHKPETHBIX 3a/ad pacyera, MOJCIUPOBAHMS, WIACHTHU(PUKAIMK W ONTHMHU3ALMUU TpPU
MCCJIEJOBAHNH, TPOEKTUPOBAHNUHU U YIIPABJICHUH ITPOLIECCAMH XUMUYECKON TEXHOJIOTUU

® CIIOJIB30BATh B CBOEH IIPAKTUYECKON NEATEIBHOCTH AJIS JOCTHKEHUS ITHX LIEJEH N3BECTHBIE MTAKEThI
MPUKIIAIHBIX IPOrpaMM.

Braoemy:

e METOJAaMM MaTeMaTU4YeCKOW CTaTHUCTUKU JUIs OOpabOTKM pe3ylbTaTOB AaKTHUBHBIX M MACCHBHBIX
HKCIIEPUMEHTOB

® METOJaMM BBIUYMCIMTEIBHOM MaTeMaTUKU [UIsl pa3palOTKM M peaju3alud Ha KOMIIBIOTEpax
QITOPUTMOB ~ MOJEITUPOBAHMUSA, HWACHTUPHUKAIMM W  ONTUMH3AIMHU  XMUMHKO-TEXHOJOTHUECKUX
IPOIIECCOB;

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Tema 1. OcHOBHbIE€ IOHSATHS.

OCHOBHEBIE IMPUHIUIBI KOMIIBIOTCPHOT'O MOACITIUPOBAHUA XHMHUKO-TCXHOJOTHYCCKUX IIPOLCCCOB
(XTIT). MaremMaTu4yeckue OMIHUPUYECKHE U MaTeMaTHueckue (PHU3UKO-XUMUYECKUE MOJEId U
KOMIIBIOTCPHOE MOJCIUPOBAHUC. HeTepMI/IHI/IpOBaHHI)Ie U BCPOATHOCTHBIC MATCMATHYCCKUC MOJCIIHN.
[IpumeHeHre METOAOJOTHMH CHUCTEMHOTO aHaju3a JUIs pelleHus 3aaad MojenupoBaHus. lIpumeHneHue
IMPpUHIOMUIIA «YCPHOr'o AMHUKa» IIpHU MAaTEMATUYCCKOM MOICIUPOBAHHU. ABTOM&TI/ISI/IPOBaHHBIe CUCTCMBbI
npUKIagHON MHPopMaTHKU. Mepapxudeckast CTPYKTypa XUMHUYECKHX IMMPOU3BOJCTB  UX MAaTEMATHUUECKUX

90




Mozenei. [IpruMeHeHre KOMITBIOTEPHBIX MOJENIed XUMHUUYECKUX MPOIECCOB JUIsl aHAIN3a, ONTUMH3ALUU U
CHUHTE3a XHMHKO-TEXHOJIOTMYECKUX cHcTeM. OCHOBHBIE NpPHEMBl MaT€MAaTHYECKOTO MOJEIUPOBAHMS:
OMIIUPHYECKUH, CTPYKTYpHBIH  ((DU3MKO-XUMHYECKMH) U  KOMOMHHPOBAHHBIM  (TEOPETUUECKHU).
[locTpoeHne cTaTMYecKUX MW JHMHAMHYECKMX Mojened. Pemenne npsmeix 3anad. IIpoekTHbil u
MOBEPOYHBIN (OIIEHOUHBIN) pacyeT TmpoieccoB. Pemenue oOpatHbix 3amad. [lapamerpudeckas u
CTPYKTypHasi HIACHTU(DUKALIUA MAaTeMaTUYECKUX MOJeNieil. Y CTaHOBJIEHUE aJleKBaTHOCTU MaTeMaTUYECKUX
mozenend. CrpaTerust NPOBEACHUS PACUETHBIX MCCIECIOBAHUM W KOMIBIOTEPHOTO MOJEIUPOBAHUS
peaNbHBIX MTPOLIECCOB.

Paszgea 1. [locTpoeHue SMIUPUYECKUX MO/Ie/Ieil XUMHKO-TEXHOJOTHYeCKUX MPOIecCOB.
Tema 1.1. @opMyJMPOBKA 331aYM_ANNPOKCUMALNMU JAHHBIX /IS ONUCAHUS IKCIEPHUMEHTAJIbHBIX
3aBHCHMOCTE M MOJYYECHUS IMIMPUUYECKUX MOJe/Iell npoueccoB. Buibl KputepueB anmpoKCUMalUH.
Kpurepuii merona HaummeHbIIMX KBaApaTtoB. PemieHue 3agauu annmpoKCHUMauMU ISl HEJIIMHEMHON U
JUHEMHOW 1o mapamerpam  Mojeneil. Marpuynas ¢GopMylIHpoBKa 3alayd  alPOKCHUMALIUU.
AHAIUTUYECKUM U aNTOPUTMUYECKUM MOAXOMABI JIJIS PEHICHUs 3a7aud annpOKCUMAIMU JJisl JIMHEHHBIX U
JIMHEAPU30BaHHBIX MOJIENEH METOIOM HAUMEHBIINX KBAJIPaTOB.
Tema 1.2. HopMmaJjibHbIii _3aKO0H _pacnpejejieHUsi Ui BEKTOPHBIX CJYYaiHBIX BeJUYUHBI U
omnpejejieHHe UX YHCI0BBIX XapaKTEePUCTHK. MareMaTHuecKoe 0KMIaHUE U IUCTIEPCUsl I BEKTOPHBIX
CIIy4alHbIX BEIMYMH. JIMCIIEpCHOHHBIN W  KOpPpEJSIUMOHHBIA  aHamu3. llomatus  nucnepcumn
BOCIPOM3BOAMMOCTH U aJIEKBaTHOCTH, a TaKXK€ - OCTATOYHOM aucmnepcuu. OmnpeneneHue BhIOOPOUHBIX
KOA((UITMEHTOB KOPPEISAIHHA U KO3PPHUIIHCHTa MHOKECTBEHHON Koppemsauu. CTaTUCTHYSCKUN MTOAXO0 K
OTIpeIeNICHUIO OIMNOOK U MOTPEIIHOCTEH B SKCIIEPUMEHTANBHBIX TOUKAX H3MEPEHU.
Tema 1.3. PerpeccMoHHBI U KOPPEJIALMOHHBIA aHAIN3 /LISl IOCTPOEHUS SMIMPUYECKUX MOjieseil Ha
OCHOBE JIAHHBIX NMACCHBHOIO JKcnepumeHTa. [loHsatus QyHkuuu otkiauka u ¢akropoB. OCHOBHBIC
JOTMYIIEHUS PETPECCHOHHOTO M KOPPEJSIIIMOHHOTO aHanu3a. Kputepum mTpoBEpKH OTHOPOIHOCTH
mucnepcuil. BeiOop Bua ypaBHEHU perpeccuu, a Takxke ompeseneHue Kod(QPHUIMEHTOB perpeccun U ux
3HAUMMOCTU C ucnoyib3oBaHueM kputepus CrerogeHta. [lpouenypa HCKIIOYEHHS HE3HAYMMBIX
kodduimeHToB perpeccun. OnpenencHue aleKBaTHOCTU PETPECCUOHHBIX MOJIENIeH ¢ TIOMOIIbIO KPUTEepHs
Quepa.
Tema 1.4. OcHOBHBIE 110J10:KEHHS TEOPUH IIAHUPOBAHUS IKcnepuMeHTOB (1): moaHbIi hakTOPHbINH
kcnepuMeHT (I1DJ) u 06padoTka ero pe3yabTaToB. ONTHMANbHBIE CBOICTBA MaTPUIIbI MJIAHUPOBAHUS
U CBOMCTBO opToroHampHOCTH. OmpeneneHue Kod(h(UIMEHTOB MOJeNel, UX 3HAYUMOCTH U TPOBEpKa
aJIeKBaTHOCTU ypaBHEHUs perpeccuu. CBOMCTBO poTaTabeabHOCTH MOJHOTO (PaKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OcHOBHbIE 10JIOKEHHS TEOPUM IJIaHHUPOBaHUA JKciepuMeHTOoB (11): opToroHanbHbI
HeHTPAJbLHLIH KOMIO3HIMOHHLIN miIaH (OIIKII) >kcnepuMeHTOB M 00padoOTKa ero pe3yjaLTATOB.
ObecrnieueHre OPTOTOHATBLHOCTH MATPHIIBI TUTAHUPOBAHUS U OMpPENEIeHUe BETUYMHBI 3BE3JHOTO IUIeva.
Omnpenenenne ko3(GPUIMEHTOB MOJIEIH, UX 3HAYUMOCTH U OLIEHKA aJ€KBAaTHOCTU YPABHEHMSI PErPECCHUU.
PacueTHOE BRIUKCIIEHHE KOOPUHAT TOUKH ONTHMYMa (IKCTpEMyMa).
Tema 1.6._OnTuMu3zanus_ 3KCNEPUMEHTAJILHBIX HMCCIeI0BAHNNI ¢ mnpuMeHeHueM Metona bokca-
Buiabcona.  OCHOBHbBIE  MOAXOAbl K  ONTHUMHU3ALMM  JKCIEPUMEHTAIbHBIX  HMCCIIEOBAaHUM.
DKCMEepUMEHTATbHO-CTaTUCTUUECKUT MeToq. CTpaTerus IBIKEHHS K ONTHUMYMY II€JI€BOM (PYyHKIUU
(pyHKIMM OTKJIHMKA) TPaMEHTHBIM METO/IOM. KpuTepuu MTOCTHKEHUS «IIOYTH CTAI[MOHAPHOW 00JacTu» M
METO/Ibl YTOUHEHUS TTOJIOKEHUS ONTUMAILHON TOYKH B (JaKTOPHOM MPOCTPAHCTRBE.

Pa3nea 2. Iloctpoenne pu3nKo-XMMHYECKHX XMMHKO-TEXHOJIOTHYECKHX MPOLECCOB.

Tema 2.1 JrTanbl _MaTreMaTH4eCKOro MOAeJUpoBaHMs. DPOpMyJIHpPOBKA THIOTE3, MOCTPOECHUE
MaTeMaTHYECKOTO OMUCaHUs, Pa3padoTKa MOACTUPYIOLIETO ATOPUTMA, TPOBEPKA aJeKBATHOCTH MOJIETH U
UIeHTU(UKAIUS WX TTApaMETPOB, PaCUETHBIE UCCIICIOBAHUS (BBIYMCIUTEIbHBIN YKCIIEPUMEHT).

Tema 2.2 CocraBjeHHe CHCTEM YPABHEHHMHl MATeMATH4YE€CKOr0 ONHCAHUS NPOLECCOB W
pa3pa0orka (BbIOOp) AJIrOpUTMOB _ MX pelleHUsi. DBIOYHBIA NPHUHIMI TOCTPOEHUS CTPYKTYPHBIX
MaTeMaTuuecKux mojeneil. OO00OIIeHHOe omMcaHue ABWKEHHsS MOTOKOB (pa3 B ammaparax ¢ MOMOIIbIO
TUAPOJUHAMUYECKUX MOJIENIeH, YUYMTHIBAIOIMIMNX COCPEIOTOUYEHHBIE U PACIpeCICHHBICE HWCTOYHUKU
BEIleCTBA M DJHEpPruu (TerioThl). JIOKanbHBIE WHTEHCHBHOCTH HWCTOYHMKOB BEIIECTBA W TEIJIOTHI B
MOTOKAaX, COOTBETCTBYIOIIUE PA3IMYHBIM (PU3UKO-XUMHUYECKUX Tporeccam. OCHOBHBIC THIBI YpaBHEHUH
MaTEeMaTHYECKOTO OIMUCAHUS XHUMUKO-TEXHOJIOTHMYECKUX  IPOILECCOB — KOHEYHbBIE, OOBIKHOBEHHBIC
muddepeHManbHble U AU pepeHnanbHble ypaBHEHUS B YaCTHBIX IPOU3BOAHbIX.
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Tema 2.3 MaremaTuyeckoe MOAeIHPOBAHHE CTANMOHAPHBLIX M JIHHAMMYECKHX PeKHUMOB
THAPABJUYECKHUX MPOLECCOB B _TPYOONPOBOAHBIX CHCTEMAX, IJ100aJbHbIe M JCKOMIIO3UIIHOHHbIE
METO/IbI PellieHNsI CHCTEM HeJIMHEeHHbIX YPABHEHHUI, 2 TAKKe SIBHbIE M HesIBHbIE METO/Ibl YMCJIEHHOT0
pelieHusl CUCTeM OO0BbIKHOBEHHBbIX au(depeHunalbHbIX _ypaBHeHHi. CocTaBieHUE YpaBHEHUU
MaTEeMaTHYECKOTO OmHucaHus Tmporecca. llocTpoeHne WHPOPMAIMOHHBIX MATPUI] MaTEeMaTHYECKHX
Mojenel ans BbIOOpa OOIIEro anropuTMa peuieHuss — MOJAEIUPYIoUIero aiaroputMa. Peanmzanus
QITOPUTMOB PEIICHHUS] HETUHEHHBIX M OOBIKHOBEHHBIX AH(QPEepeHIUaNbHBIX YypaBHeHH. OmnmcaHue
crauoHapHbeiXx pexkumoB XTIl ¢ npuMeHEeHMEM CHUCTEeM JIMHEWHBIX W HEJIUHEHHBIX ypaBHEHHM.
Utepannonnsie anroputmsl pemieHus. [Ipumenenune MeTonoB mpocThix utepanuii 1 Hpiotona-Padcona
sl mostydeHust pemienusi. [IpoOnema cxoauMocTu rmporiecca peuieHus. J(eKOMMO3UIIMOHHBIA METOT
pellIeHus CIIOKHBIX CUCTEM KOHEUHBIX ypaBHeHU#. [locTpoeHune nHpopMalMoOHHOM MaTpHULIbI Uil BEIOOpa
ONTUMAJIFHOTO aJropuTMa penieHus 3anadn. [lonstue xectkoctr cucteM auddepeHanbHbIX ypaBHEHUH
U KPUTEPHH KECTKOCTHU. SIBHBIE (OBICTpHIC) U HESIBHBIE (MEUIEHHBIE) METObI pelieHus. MeTo bl IEPBOro
(Meton Diinepa), Broporo ( MoauduUIMpOBaHHBIE METOABI Diijepa) U YeTBepToro nopsaaka ( Mmeroxn Pynre-
Kytra). Ouenka ToyHOCTH METOIOB — OMIMOOK yceueHus. [lepexonnbie OmMOKKM U OMIMOKH OKPYTJICHHUS
IPH YMCICHHOM WHTETPUPOBAaHUU A depeHInanbHbiX ypaBHeHUH. CriocoObl 00eciedeHus] CXOAUMOCTH
pemienus 3agaud. [IprMeHeHue HESIBHBIX METOJOB JUIsl PEIICHUS KECTKUX CUCTeM IuddepeHIranbHbIX
ypaBHeHud. OmpeneneHuss Iara HMHTETPUPOBAHMS UTEPAMOHHBIM MeToaoM. MetonoB KpoHka-
Huxonbcona (MeTon Tpanemuii).

Tema 2.4 MaremaTnueckoe MO/JeJMPOBAHHE  CTANMOHAPHBLIX _ PEKMMOB  IPOLIECCOB
TelionepeaaYu B IJIACTHHYATBHIX M 3MEEeBHKOBBIX TEIUIOOOMEHHMKAX. MaTemMaTH4ecKkoe ONUCAHHE
MPOIIECCOB C MPUMEHEHHEM MOJCICH HWACaTbHOTO CMEIICHUS W BBITeCHEHUs. BbiOOp u rpaduueckoe
NPEACTABICHUE aAJITOPUTMOB peleHusa. lIpumMeHeHue CTaHAapTHBIX METOJOB  BBIYMCIIUTEIBLHON
MaTEeMaTHKH Ui PEIICHUs 3a1a4.

Tema 2.5 MaremaTuuyeckoe MOJAeJMPOBAHNE CTAMOHAPHBIX PEKUMOB IPOLECCOB TeIIoNepeaaYu B
NPSMOTOYHBLIX M _TNPOTHBOTOYHBIX TPYOUYATHIX TeMJI00OMEHHUKOB, pelieHue 3aaaun_Komm un
KPaeBoOil 32/1a4i NPH MHTEIPUPOBAHMU CHCTEM OOBLIKHOBEHHBIX JH(depeHunaIbHbIX YPABHEHMI.
Maremaruueckoe ONMUCAaHUE MPOILIECCOB C MPUMEHEHHUEM MOJENEeH HJIeabHOTO BhITECHEHUs. Pemenue
3anaun Komm u kpaeBoit 3amaun. [IpencraBieHue anropuTMOB BBIYKCICHHN B BUAE WH(OPMALMOHHON
MaTpHIbl CHCTEMBbl YPAaBHEHHI MaTeMaTHYE€CKOTO OIMUCAaHUs U OJIOK-CXeM pacdeToB. MareMaTruuyeckoe
omucanne XTIl ¢ mpuMeHeHHEeM CUCTEM OOBIKHOBEHHBIX IuddepeHIanbHbIXx ypaBHeHU. OmucaHue
00BEKTOB C pacmpelesieHHBIMH B MPOCTpaHCTBE mapamerpamu. DopmMynnpoBKa HAaYaJbHBIX U KPAEBBIX
ycIoBHM 3a1ad pemieHus. UYucneHHwlid anroput™ 1-ro mopsaka s pemieHust 3agaun Komm. Meton
CIPUCTPEIKUY JIJIs PEIICHUS] KpaeBOM 3a/1auHu.

Tema 2.6 MartemaTnyeckoe MOJeJMPOBAHME CTAIMOHAPHBIX PEKMMOB IPOLIECCOB B _PEAKTOPax ¢
Memaakoi. OnucaHne MHUKPOKMHETUYECKMX 3aKOHOMEPHOCTEW MPOTEKAaHWUsI MPOU3BOJIBHBIX CIIOKHBIX
XUMHYECKUX peakluid B KUIKOW (a3e AIs MHOTOKOMIIOHEHTHBIX cucTeM. OrmpenereHne KIIoUYeBbIX
KOMITOHEHTOB CJIO)KHBIX XUMHUYECKUX PEAKIHUi C MPUMEHEHHEM METOJIOB JMHEHHOU ajreOphbl - paHToB
MaTpUIl CTEXHOMETPHUYECKUX KOI(P(UIMEHTOB peakuuu. MaTeMaTHUecKoe OMHCaHHe pPEeaKTOPHOTO
npolecca ¢ pyOakoi s mpou3BOJIbLHONW CXEMbl IPOTEKaHUSI XUMUYECKON peakuuu. Bpibop anropurmon
pelleHus 3a/la4ydl ¢ MPUMEHEHHeM HH()OPMAIMOHHOW MaTPHUIbl CHUCTEMbl YpaBHEHHUH MaTeMaTH4eCKOTo
OTIMCAHUs U TIPE/ICTABIICHUSI AJITOPUTMA PEIICHHS C TIOMOIIIBIO OJIOK-CXEMBI pacueTa mporiecca.

Tema 2.7 MaremaTuyeckoe MO/IeJIMPOBAHNE HECTANMOHAPHBIX PE:KMMOB INPOLIECCOB B PEeaKTOPax ¢
Memajakoi. MaremMaTtnueckasl MOCTAaHOBKA 3aJlaydl NIl PEaKIMU C TPOW3BOJIBHOW CTEXHMOMETPUUYECKON
cxemoil. @opmynupoBka 3anaun Komm — 3agaun ¢ HayalbHBIMK YCIOBUSIMU. Pa3HOCTHOE Tpe/icTaBleHue
CUCTEMbI OOBIKHOBEHHBIX NUpdepeHnanbHbix ypaBHeHUH. [locTpoenre nHpOpMalmoOHHON MaTPHIIbI IS
BbIOOpa anroputma pemieHus. ['paduueckoe mpencTaBieHHE alTOpUTMa PEIICHUs B BHJE OJIOK-CXEMBI
pacdera.

Tema 2.8 MaTtemaTnueckoe MoJeJIMPOBAHNE CTAIIMOHAPHBIX PEKMMOB B TPYOYAThIX PeaKTOPax
C_NpSIMOTOYHBIM M _TIPOTHBOTOYHLIM JIBM:KEHHEM TeEIUIOHOCHTeNell. MaTtemaTndeckas MOCTaHOBKA
3a/1auu AJis peaKuu ¢ KOHKPETHOM cTexuomeTpuueckoil cxemoil. @opmynupoBka 3agaun Ko — 3agaun
C HAYaJbHBIMHA YCIOBUSIMH M KpaeBOW 3adauM — 3aJaddl C KpPaeBbIMH YCJIOBHSIMU. PasHOCTHOE
MPEJICTAaBICHUE CUCTEM OOBIKHOBEHHBIX MU depeHInansHbIX ypaBHeHU. [TocTpoenrne nHpOpMamoOHHbBIX
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MaTpHIl A BIOOpa aJropuTMOB perieHus. I'padudeckoe nmpeacTaBieHue alropuTMOB PELICHHUS B BUJEC
0JIOK-CXEMBI pacyeTa.
Tema 2.9 MaremaTnuyeckoe MO/eJHMPOBAHNE HECTANMOHAPHBIX PEKUMOB IPOLECCOB B TPYyOYaThIX
PEaAKTOPaX M YMCJICHHbIC AJTOPUTMbI AMCKPETH3ALMHU JUIS pelieHus cucreM anddepeHIHaAIbHbIX
YPABHEHHUI € YAaCTHBIMM NPOU3BOAHBLIMU. MaremaTudeckas IIOCTAaHOBKA 3aJadd Ul PEaKkLuu C
KOHKPETHOM CTEXHMOMETPUYECKOM cXxemMoh. DOopMyauMpOBKa HAYaJIbHBIX M TIPaHUYHBIX YCJIOBUM.
HuddepeHnmanbaple ypaBHEHHS B YaCTHBIX NPOU3BOIHBIX - DIUIMINTHYECKOTO, MapabOIMYEcKOro M
TUIEpOOTUYECKOr0 TUIOB. AJITOPUTMBI pElICHMs] ypaBHEHM Mapabonnyeckoro tuma. Maremartuueckas
MOJZIeJIb XMMHUYECKOI'O IMPEBPAILICHHUS B M30TEPMHYECKUX YCIOBHMAX Il HECTAlMOHAPHOTO Mpouecca B
TpyOUaThIX anmapaTax ¢ y4eTOM MPOIOJILHOTO MEPEMEIIMBAaHUSA U C TPUMEHEHUEM OHOIapaMeTPHUECKON
TubGy3MOHHOW MOJENU Al ONUCAHUS TUIAPOAMHAMUYECKOH OOCTAaHOBKM B PEAKIIMOHHOM IIOTOKE.
ANTOPUTMBI ~ pelIeHuss B BUAE CUCTEM HEIMHEHHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
muddepeHIMaNbHBIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIIKOB.
Tema 2.10 MatemaTnyeckoe Mo/JeJHMPOBAHNE CTANMOHAPHBIX PEeKMMOB IPOLECCOB HemNpepbIBHOWM
MHOITOKOMIIOHEHTHOW __ peKkTHGUKAIMHM M a0copOumu. Maremarndeckoe oONMCaHUE Mpouecca
MHOTOKOMIIOHEHTHOM peKTH(UKALKUU B Tapenb4yaToil KojoHHe. MoaenupoBaHue ()a3oBOro paBHOBECHS U
mpolecca Maccornepenayi Ha TapeinkaX B MHOTOKOMIIOHEHTHBIX CHCTeMax. YUeT TEeIUIOBBIX OalaHCOB Ha
Tapeskax Mpu MOJCIUPOBAHUH MpoIlecca B peKTU(DHUKAIIMOHHON KOJIOHHE. J[eKOMITO3UITMOHHBIN alrOpuT™M
pacuera mporecca pekTU(UKANMU B KOJOHHOM ammapare. MaTemaTHueckoe OIMCaHue Mpoliecca
MHOTOKOMITOHEHTHOM  abcopOIMu B~ HACaJOYHOM  KOJIOHHE. MopgenupoBanue  mporuecca
MHOTOKOMIIOHEHTHOM Maccollepefaul B CEKIMSAX HACaJOYHOM KOJIOHHBI. AJITOPUTM pELIEHUs KpaeBOu
3a/1a4M JUIsl MOJIEJIMPOBAaHHUS ITpoLiecca a0CopOIMK B HACAJOUHOM KOJIOHHE.

Pa3nen 3. OcHOBBI ONTHMHM3ANMH XUMHKO-TEXHOJIOTHYECKHUX MPOLECCOB.
Tema 3.1 Pemenue 3aia4  onTHUMHM3alNMM ¢ TepMOJAWHAMHUYECKMMM, TEXHOJOTHYEeCKHMH,
IKOHOMHUYECKMMH, TEXHUKO-IKOHOMMYECCKHMHU M JKOJOTHYeCKMMHU KPUTEPUAMH ONTHMAJIbHOCTH.
Ontumaneabie pecypcocoOeperatomme XTII. Bwribop kpurepueB ONTHMaNIbHOCTH (IENEBBIX (YHKIUN).
DopMyTUpOBKa MHOTOKPUTEpUATIbHON 3a7aun onTUMU3anuu. OCOOEHHOCTH pelIeHHs] ONTUMU3AIMOHHBIX
3agad XTIl npu HanuuMM HECKONBKHUX KPUTEPUEB ONTHMAIBHOCTH, OBPAKHOM XapakTepe LEeIeBON
(GYHKIMY U HaJIMYUU orpaHuyeHuil 1-ro u 2-ro pona.
Tema 3.2 AJropuTMbl _OJHOMEPHOW W _MHOIOMEpPHO#i _onTMMM3anuMM. MeToasl CKaHUPOBAaHUSA,
JIOKaJIM3alMK SKCTPEMYyMa, 30JI0TOro ceueHus U yucen duboHaun B ciaydae OJHOMEPHON ONTHUMHU3ALUU.
MeTonpl MHOTOMEpPHOW ONTUMHU3ALMU  HYJIEBOTO, MEPBOrO M BTOPOro MNOpsAAKoB. CHMILIEKCHBIE,
cilyyaiiHble M IpaJIueHTHBIE METOIbl MHOTOMEPHOM onTuMu3anuu. Meron mrpadHbIX GyHKIHMH.

3akiro4eHue.
A. Ilpuvenenue komnboTepHbix Moaesaeil XTIl npy NpoeKTHPOBAHMN XUMHYECKHUX NPOU3BOACTB —
B_CAIIP. 3anaunm cucrem aBTomMaTu3upoBaHHoro npoektupoBanus (CAIIP) u crpykrypa cucrem
KOMITBIOTEPHOTO  IpoekTHpoBaHus. MHpopmannonHoe u Mmarematnuyeckoe obecneuenune CAIIP.
ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHUEM KOMITbIOTEpHBIX Moaenen X TII.
b. Ilpumenenue komnbOTepHbIX Moaeaei XTII npy ynpaBjeHUH TEXHOJOIHMYECKUMHU P OLECCAMH —
B_ACYTII. KomneiorepHoe MoaenupoBanue XTIl B pexxume peanbHOro BpemeHu. CHUCTEMBI IPSIMOTO
UGPOBOro (KOMIBIOTEPHOTO) YIPABICHUS TEXHOJOTHMUECKUMH IporeccaMud. OCoOEHHOCTH peanau3aluu
KOMIBIOTEPHBIX Mozened XTIl B aBTOMaTW3WpPOBAHHBIX CHCTEMAxX YIPABICHUS TEXHOJIOTHMYECKUMHU
nporneccamu (ACYTII).

4 O0beM yueOHOH TUCHHMILINHBI

O0neM TUCHUILIMHBI

Buj yueOHoit padoThl

3E Axkan. | Actp.
4. 4.
O0mas TpyA0eMKOCTb JMCIHILIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (I113) - - -
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JlaGopatopusbie padotsl (JIP) 0,44 16 12
CamocTrosiTejibHasi padoTa 2,67 96 72

KoHTtakTHas camocTosiTenbHas paboTa 267 0,4 0,3
CaMOCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 95,6 71,7
Buj1 H”TOr0BOro0 KOHTPOJIS: 3ader ¢ OLIEHKOMH

AHHoOTanus pado4eil mporpaMMbl JUCHHUIIIMHBI

«Puznyeckas KyJbTypa U ciopm»

1 Heap mucuMnauHbl — GOPMUPOBAHHE MHUPOBO33PEHUS U KYJIbTYPhl JTUYHOCTH, TPaKIAHCKOI
MO3UIMH, HPABCTBEHHBIX KAYECTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B IMPUHATHH PELLICHUH,
CIIOCOOHOCTH HCIOJIB30BaTh pa3zHoOOpa3Hble (OpMbI (PU3UYECKOM KyJIbTYphI, CIOPTa M TypU3Ma UL
COXpaHEHHMsSI W YKPEIUICHHsSI CBOETO 3JI0POBbSI U 370POBbS CBOMX OJM3KMX B TOBCEIHEBHOW XHU3HH MU
npohecCuOHATBEHON NeSTeTbHOCTH.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0IUIICS 10JIKEeH:

Obaaoams clieqyomMy KOMIETCHIIMSIMA U HHIUKATOPAMH UX JOCTHKCHUS:

VK-71,72,73,74

3namo:

- HAyYHO-TIPAaKTUYECKHUE OCHOBHI (PH3UUECKON KYJIBTYPHI U 3JI0pOBOTO 00pa3a KH3HH;

- BIIMSHHUE O3JOPOBHUTENBHBIX CHUCTEM (PU3NYECKOTO0 BOCHUTAHUS Ha YKPEIUICHHE 3]I0POBBS,

npoMIAKTUKY MPO(HECCHOHAIBHBIX 3a00JIEBaHMIA U BPEIHBIX MTPUBBIUCK;

- CIIOCOOBI KOHTPOJIS U OIICHKU (PU3UYECKOTO Pa3BUTUA U (U3UUYECKOM MOATOTOBIEHHOCTH;

- mpaBWwila M CHOCOOBI IUIAHMPOBAHMSI WHIUBUAYaJIbHBIX 3aHATHI pazIU4YHOM I€JIEBOM

HaIlpaBJIEHHOCTH;

- UCTOPHIO (PM3NYECKON KYIBTYpPBI U CIIOPTA, MPEACTABICHNE O 3HAUUMBIX CIIOPTHUBHBIX COOBITHSIX

HE TOJIbKO CBOEH CTpaHbl, HO U MUPOBOT'O YPOBHSI, BAYKHEHIIINE JOCTHKEHHUS B 00JIaCTH CIOPTA;

- cioptuBHbIe Tpaauuuu PXTY um. [[.U. Menaeneesa, HOMHUATH O IOABUTaX CIIOPTCMEHOB B T'OJIbI

Benukoii oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- TOJJICP)KMBATh JIOJUKHBIM ypOoBEHb (DU3NYECKOH MMOATOTOBICHHOCTH M  OoOecnedeHus

TTOJTHOLIEHHOW COIMAIbHON U MTPOPECCUOHATBHON e TEIbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKOHN KYJIbTYpHI A1 OCO3HAHHOTO BBIOOpa 310pOBbeCOEpEraronnx

TEXHOJIOTUH C YYEeTOM BHEIIHUX W BHYTPEHHHUX YCIOBUH pealu3anuu MpodeccrnoHalbHON

NESTENIBHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS PU3NYECKOMN KYIbTYPOU U CIIOPTOM;

- OCYILECTBIATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEI'0 OpraHu3Ma U cOOJI0AATh MpaBHiia TUTHEHbI

1 TEXHUKH 0€30MacHOCTH.

Braoemy:

- CPEeICTBAMHU U METOJaMH YKPEIUIEHHUS 3/10pOBbsl, (PU3MUECKOT0 CaMOCOBEPILICHCTBOBAHMS,

- JIOJDKHBIM YpOBHEM (U3MYECKOHl MOJArOTOBIEHHOCTH, i O0ECHedeHUs MOJHOLEHHON

COLIMAJIbHON U MPO¢eCCHOHATBHON AESITETbHOCTH.

3 Kparkoe conep:kanue JMCIHIITHHbI

Pasoen 1. llpenmer @uznyeckas KyapTypa u cnopt. Uctopus ®KuC

1.1. IPEAMET ®U3UYECKAS KVYJIbTYPA U1 CIIOPT. 3amauu u MECTO AMCIUILIMHBI B
MoATrOTOBKE OakanaBpa. OpraHm3anus y4eOHOTro mporiecca B pamMKax JCHCTBYIONIEH PEUTHHTOBOMN
cucteMbl. TpeOoBaHUA K 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue ¢uznyecKux yrnpakHeHUW u urp. JlpeBHue
omumnuansl.  Onumnuiickoe nBuxkeHHe. CHOPTHBHBIE OOLIECTBA: HUCTOPHS  (PU3KYIBTYPHO-
CHOPTUBHBIX OOIIECTBEHHBIX opraHu3anuii. CHopTcMeHbI B ro/ibl Bennkoil oTeuecTBEeHHOM BONHBL.

Pasoen 2. OcHOBBI 3710pOBOro 00pa3a KU3HU

2.1. BPAYEBHbIV KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATHUAX ®U3NYECKON

KYJIbTYPOU U CITOPTOM.
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BpaueOHblii KOHTpoJIb U BpaueOHOE OCBUIETEIbCTBOBaHME. llemarorndeckuii KOHTPOIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObl, IIOKa3aTeNu, KpuTepun U oueHkH. llpodunaxTtuka
CIIOPTUBHOrO TpaBMmaTtu3ma. OCHOBHbBIE BHJIbI TPaBM Yy pa3HbIX crenuanu3anuil. OkazaHue nepBoi
MOMOIIH JIJISl CTYICHTOB BY30B XUMHUKO-TEXHOJIOTUYECKOTO MPOQHIIS.

22. TWUIMEHWYECKOE OBECIEYEHUE 3AHATUHA  O3JIOPOBUTEJILHOU
®U3NYECKOU KYJIBTYPOM. I'iruena Gpu3n4eckoro BOCIUTAHUS U CIIOPTA. PeskuM MUTaHUS py
3aHATUAX (PU3NUECKOH KynbTypol u cnoproMm. ComnmanbHast ruruera. ConuaibHO-0macHble 00Je3HU
U Mepbl MPOPUITAKTUKH.

Pazoen 3. buonorudeckue 0CHOBBI (PM3UYECKOMN KYJIbTYPHI U CIIOPTa

3.1. BUOJIOTUYECKUE OCHOBBI ®U3NYECKOM KYJIBTYPEI U CIIOPTA. Oprauusm
YyelloBeKa Kak e/uHas caMopas3BUBarolasics Ouosiornyeckas cucrema. Duznyeckoe pa3BUTHE
4yejnoBeKa. JlpurartenbHas aKTUBHOCTh M €€ BIUSHUE HAa YCTOMYMBOCTb, M aJaNTal[MOHHBIE
BO3MO)XHOCTH YeJIOBE€Ka K YMCTBEHHBIM U (DU3MUECKUM HArpy3kaMm IpU Pa3InYHBIX BO3JECHCTBUSX
BHEIIIHEN CPEBL.

32. OBPA3 XW3HM UM EI0 OTPAXEHUE B IIPO®ECCHOHAJIBHOM
JAEATEJIBHOCTU. 3popoBbe uenoBeKa Kak I[EHHOCTb. 3JI0POBBIA 00pa3 KU3HU M €ro
cocrapisifone. Poiab W BO3MOXKHOCTH (DU3MUYECKON KyIbTyphl B OOECIEUEHHUH 30POBbSI.
CouuanbHbIil XapakTep MOCJIEACTBUI AJIs 30pOBbS OT YHNOTPEOJEHUS HApPKOTUYECKUX CPEACTB U
npyrux ncuxoakTuBHbIX BemlecTB ([IAB), mommHra u mumeBblXx J0OAaBOK B CIOpPTE, ajKOTOJd U
tabakokypeHus. J[OMMHT KaK MCKYCCTBEHHOE IOBBIIICHHE (PU3MUECKOW PabOTOCIIOCOOHOCTH M €T0
OTPULIATEIIbHBIE TIOCIEACTBHUA.

Pasoen 4. llpodeccuonanpHo-puKIaHast pru3ndecKas KyIbTypa U CHOPT

41. OBLIAA OUNYECKAA U CIIOPTUBHASA IIOJAI'OTOBKA CTYJIEHTOB B
OBPA3OBATEJIbBHOM IIPOLECCE. Meroanyeckue MNPUHIMIBI (PU3NISCKOTO0 BOCITHTAHUS.
OcHoBbl W 9Tambl 00y4yeHHs] JABIKEHUsAM. Pa3Butne ¢usnueckux kadectB. DopMupoBaHHe
NICUXUYECKUX KadecTB B mpouecce ¢puzndeckoro Bocnuranus. CrioptuBHas nmoaroroka. CTpykrypa
MOATOTOBJIEHHOCTH CHOPTCMEHAa. MaccoBbIii CHOPT U CHOPT BBICIIMX JOCTHXKEHHM, UX LEIH U
3anayr. CIIOPTUBHBIC COPEBHOBAaHUS KAaK CPEICTBO M METOJ OOIIEeH W CIEIUAIBHON (DU3HUYECKOM
MOATOTOBKHU CTY/IE€HTOB.

42. OUBNYECKAS KVJIBTYPA UM CIOPT B I[PO®ECCHOHAJIBHOU
NESATEJIBHOCTU BAKAJIABPA. Jluyas W  coIUaibHO-dKOHOMHYECKAas  HEOOXOAMMOCTH
ncuxo(u3nuecKoi NoAroToBKy yenoseka K Tpyay. Mecro [III®DII B cucteme moAroToBku OyayIiero
cneunanucra. I[IpousBoacTBeHHas ¢pusndeckas KyiapTypa U crnopT. [Ipon3BoacTBeHHass TUMHACTHKA.
OcoOenHoctu BbIOOpa (OpM, METOJOB M CPEACTB (PU3NYECKON KyJIbTYphl U CIIOpTa B padbouee U
cBoOOIHOE BpeMmsi crneuuanuctoB. IIpodmiaktuka npodeccuoHanbHBIX 3a00JI€BaHUI CpelCcTBaAMU
¢usznueckoil KynbTypbl W crnopra. JlomonHuUTeNbHBIE CpEACTBA TOBBINIEHHS OOmIeH W
npoecCHOHATBHON ~ paboTOCIOCOOHOCTH.  BrnusHMEe  WMHAMBHUIYalbHBIX  OCOOEHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUN (PU3UYECKOM KyIbTYpOH U CHOPTOM Ha OPTaHU3M.

Pasoen 5. BocniutarenbHas pabota

Ilenp BocmuTaTeNbHOM pabOThl — CO3AAHME YCIOBUM JJI aKTUBHOM JKU3HENESATEIbHOCTH
o0yyaromuxcs, HMX TPaxJIAHCKOTO CaMOOIpeeNeHusl, MPOo(pEeCCHOHATBLHOTO CTAaHOBICHUA H
WHAMBUAYAJIbHO-IMYHOCTHOM ~ caMopealM3alid B CO3MJATENbHOM  JAESITENBbHOCTH  JUId
yJIOBJIETBOPEHHSI MOTPEOHOCTEN B HPABCTBEHHOM, KYJIbTYPHOM, HHTEIUIEKTYaJIbHOM, COLIMAIBHOM H
PO eCCHOHATBHOM Pa3BUTHH.

BocnuratensHas pabota Ha kadenpe (GU3NYECKOro BOCIHUTAHUS HANPaBiIeHa Ha OPraHU3aIHIo
BOCIIMTHIBAIOLIEH Cpelbl M YIpaBJIEHWE Pa3HbIMH BUAAMH JI€ATEIBHOCTH OOYHYaIOIIUXCS C IIENIbIO
CO3JIaHUs YCIIOBHM JUIS UX MPHOOIIEHHS K COLIMOKYJIBTYPHBIM U JyXOBHO-HPABCTBEHHBIM LIEHHOCTSIM
HaponoB Poccuiickoit ®eneparuy, MOJTHOLEHHOTO Pa3BUTHS, CAMOPA3BUTHS W CaMOpealu3aluu
JMYHOCTH NPH aKTUBHOM YYaCTHUU CAMUX OOYYaIOLIHXCS.

Hanpasnenus u Bubl AesTenbHOCTH oOydaromuxcs B BocnuTtaTenbHoi cucreme OOBO:

1. TaTpuoTnyeckoe — TeMaTHYecKass uccienoBaTensckas pabora. Tema: «llogBur
cropTcMeHoB B roiel Benukoit OteuectBenHoi Boiinbl 1941-1945rr.»
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2. ®dusnueckoe, KyIbTypHO-TBOpUYECKOe — (opMupoBaHue y oOydarommuxcsi OepekxHOro
OTHOUICHUS K KyJAbTYPHOMY HAcleIUI0 M TpPaJuIMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoii
®deneparuyl MOCPEACTBOM U3YUEHUS HALMOHAIBHBIX BUIOB CIIOPTA.

4 O0beM yueOHOH TUCHHMILINHBI

Beero Cemectp
Bunast yueOHoIi paboThI 1 cemectp 4 cemectp
3E | Akaxn. u. | 3E | Akan. u. | 3E | Akan. u.
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHEI IO Y4€OHOMY TUIaHy | 2 72 1 36 1 36
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2 72 1 36 1 36
Jlexuu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktrueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
Buj nTOroBoro KOHTpoOJIs: 3auer 3auer
Beero Cemectp
N 1 cemectp | 4 cemectp
Bunasr yue6HOM paboThI
3E | Actp.u. | 3E | Actp.u. | 3E A‘;Tp'
O6mas TpyA0€MKOCTh AUCHHUIUIMHBI IO Y4eOHOMY IJIaHy | 2 54 1 27 1 27
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 2 54 1 27 1 27
Jlexruu (JIek) 0,2 6 0,1 3 0,1 3
ITpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
By MTOroBOro KOHTpOJIS: 3auer 3auer
AHHOTANUsA pado4yeil MPOrpaMMbl JUCHUILIHHBI
«JJIeKTHBHbIE TUCHUIUINHBI 10 (PU3HYECKOii KYJIbTYpe U CIIOPTY»
1 Henap aucuumiamHbl — QopmupoBaHue (U3NYECKON KyJIbTYphl JUYHOCTH M CIOCOOHOCTH

HalpaBJIEHHOTO MCIOJIb30BaHUS PAa3HOOOPA3HBIX CPENCTB (PU3UYECKOM KYyIbTYphl U CIIOPTa, TYpU3Ma JJIs
COXpAaHEHUSI U YKPEIUIEHUs 3/I0pOBbs, MCUXO(PU3NYECKOW MOJITOTOBKM M CaMOIIOATOTOBKM K Oymyuiei
npodecCHOHATBHOM 1eATeTbHOCTH, TOJyYeHUH HaBbIKa B OJJHOM M3 BHIOPAHHBIX BUJIOB CIOPTA.
2 B pe3yabTaTe H3y4eHUs] AUCHUILINHBI 00y4aIOLIUIICA 0JI/KEeH:
Obnadamye cleayOMUMU KOMIIETCHIIUAMHU ¥ UHAUKATOPAMH UX JTOCTH)KEHUS:
VK-711,7.2,73,7.4
3namu:
- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKOMN KYJIbTYphI U 3I0pOBOr0 00pa3a *KU3HU;
- BIUSHHME O3/0pPOBUTEIBHBIX CHUCTEM (U3NYECKOTO BOCHHUTAHUS Ha YKpPEIUIEHHE 310POBbS,
npoduIakTUKy NpopeccuoHaTbHBIX 3a00I€BaHUN U BPEIHBIX IPUBBIYEK;
- cr1ocoObl KOHTPOJISL M OLIEHKH (PU3UUYECKOT0 Pa3BUTHUSA U (PU3HUECKON OATOTOBIEHHOCTH;
- MmpaBWwila M CHOCOOBl IUTAHMPOBAHMSI WHIUBUAYaJIbHBIX 3aHATHI pa3IU4YHOM  II€JIEBOM
HaIPaBJIEHHOCTH;
- cnoptuBHbIe Tpaguunu MXTU-PXTY um. /I.1. Menaeneena.
Ymemo:
- TOAJEP)KMBATh JOJDKHBIM YpOBEHb (DU3MUECKON TMOJTrOTOBIEHHOCTH [UIsl OOecreyeHus
MOJTHOLIEHHOM COIMaIbHOM U podecCHOoHaIbHON e TeTbHOCTH;
- UCIOJb30BaTh OCHOBBI (PU3UYECKOW KYJIBTYPHI JJII OCO3HAHHOTO BbIOOpA 370pOBhECOEperaronmux
TEXHOJIOTUH C Y4YeTOM BHEUIHMX UM BHYTPEHHUX YCIOBHMH peanu3anuu Npo(ecCHOHANTbHON
JeSITEIbHOCTH;
- CAaMOCTOSITEJIbHO 3aHUMAThCsl (PU3MUYECKON KYIbTYPOH U CIOPTOM;
- OCYILIECTBISTH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma U coOJ0aTh IpaBHiia TUTHEHBI U
TEXHUKU 0€30I1aCHOCTH;
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- BBINOJIHATh MHIMBHYaJIbHO MOJ0OpPaHHbIE KOMIUICKCH MO (PU3UYECKOW KYIbTYpe U pa3iIMyHbIM
BHJIaM CIIOPTa;
- OCYILECTBJIATh TBOPUECKOE COTPYAHMYECTBO B KOJUIEKTUBHBIX (popMax 3aHATHH (usnueckont
KYJIbTYPOH U CIIOPTOM;
- BBIIIOJIHATH IIPUEMBI 3AIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.
Bnademu:
- CPEJCTBAMHU M METOJJaMH YKPEIUICHUS 3/J0POBbs, PU3NUECKOTO CAMOCOBEPIICHCTBOBAHNUS;
- TOJDKHBIM YPOBHEM (PM3UYECKOI MOATOTOBIEHHOCTH, JUIsl 0OecleueHus NOJTHOLEHHOM coluanbHON
U Ipo(hecCHOHAIBHON JeATeNbHOCTH;
- TEXHUYECKUMHU U TAKTUYECKMMH HaBbIKAMU B OJTHOM U3 BUJIOB CIIOPTa;
- UCII0JIb30BaTh NMPHOOPETEHHbIE 3HAHUSA U YMEHUS B IMPAKTUYECKOH JEATEIbHOCTH U MOBCEIHEBHOMN
KU3HU
3 Kpartkoe coaep:xaHue TUCHUILUIUHBI
Paszoen 1. OcHOBBI TOCTPOEHHSI 03I0POBUTEIBHON TPEHUPOBKH. TeOpeTHYECKO-METOAMYECKIE OCHOBBI
¢u3ndeckoil KynbTypsl u cnopra. CoaepxarenbHble OCHOBBI 030POBUTEIBHON (PU3MUECKON KYJIbTYphl U
criopta. OCHOBHBIE HAIpaBJICHHUS: 030POBUTEIHHO-PEKPEATUBHOE, 03J0POBUTEIILHO-PEA0MIINTAIIMOHHOE,
CHOPTUBHO-peadMIINTALIMOHHOE, TurueHndeckoe. [1oBbienne GyHKIHOHAIBLHOIO COCTOSIHUS OpraHu3Ma U
¢uznyeckoil moAroToBiaeHHOCTU. CrnocoObl peraaMeHTanuy Harpy3ku: OU3KynbTypHO-0310POBUTEIbHBIE
METOAMKH U cucTeMbl. OCHOBHBIE (Da3bl 0310pPOBUTEILHON TPeHUPOBKU. OLIEHKAa COCTOSIHUS 370pPOBbs U
(U3UIeCKOil MOATOTOBIEHHOCTH 3aHMUMAOIINXCS (PU3NIECKON KyIbTypol U crioproM. OyHKIHMOHATBHBIE
npoosl (UCC, AL, )KEJI u T.1.).

Paszoen 2. JlpuratenbHble BO3MOXXHOCTH 4YeJOBEKa — BOcmHUTaHue ¢usndyeckux kadectB. BOCK
I'TO. Metonuka opranu3amnuu 1 npoeacHus BuaoB ucnbeitanuii [ TO. Cucrema B3anMoieicTBHS B cdepe
¢u3mdeckoil KympTypel W croprta. Bocnutanme (u3nyeckux KadecTB, oOydaroummxcs (OTAEIbHBIC
Ka4eCTBEHHBIE CTOPOHBI JIBUT'ATEIbHBIX BO3MOXKHOCTEH YETIOBEKA).

Pa3zoen 3. Meroauka opraHu3aluy U MPOBEACHUS CIIOPTUBHBIX COPEBHOBAHUM U (PU3KYIBTYpHO-
MacCOBBIX MEpOIpPUATUH. XapaKTepUCTUKA CIIOPTUBHBIX COPEBHOBAHUN M (PU3KYIBTYPHO-MACCOBBIX
MeponpusiTuii. CHOPTUBHBIE COPEBHOBAHMS, IPOBOAMMBIE IO OOLIEHPUHATHIM NpaBUJIaM. EnuHbii
KaJeHJapHbI IUlaH (U3KYJIBTYPHBIX W CIOPTUBHBIX MeporpusTuil). OpraHuzanus CHOPTHBHBIX
Meponpustuil. Onumnuiickas xaptus. DenepaibHble (ClielUalbHbIE, HAllMOHAIbHBIE) 3aKOHBI CIIOpTE.
Knaccugukarus cnopTuBHbIX copeBHOBaHUM. HpaBcTBeHHBIE oTHOIIEHUS B criopte. Fair Play («YectHas
urpa») — Kak OCHOBa AITHYHOro mnoBeiaeHuss B crnopte. Koaexc cnoprtuBHOW »THKHU. Ilpodumnakrrxa
HapymeHuid cnoptuBHOM 3THKU. BAJIA. Komekc BAJIA. MexayHaposiHas KOHBEHIMs o Oopwrbe ¢
JIOTIMHI'OM B CIIOpTE.

Pasoen 4. BocniutarenbHas pabota

Ilens BocnuTaTenbHOW pabOThl — CO3/IaHHME YCIOBUM [UIsl AKTUBHOM IKU3HEAESTEIbHOCTU
o0yyaroImuxcs, MX TPaKIAHCKOIO  CaMOOIpeNeNeHus, MpOo(pEeCCHOHATBHOIO  CTAHOBIEHUS U
VHAMBUIYaJIbHO-IMYHOCTHOM camMopeanu3ali B CO3UAATEIbHOM JESATENbHOCTH Ul YIOBJIETBOPEHUS
NoTpeOHOCTE B HPABCTBEHHOM, KYJIbTYPHOM, HMHTEIIEKTYaJbHOM, COLMAJIbHOM U IMPO(ecCHOHATLHOM
Pa3BUTHH.

BocnuratensHast paboTta Ha Kadeape (U3MUECKOT0 BOCHUTAHUS HAlpaBlieHA HAa OPraHU3ALUIO
BOCIMTHIBAIOLLEH Cpe/bl U YIPaBIE€HUE Pa3HBIMU BUJAMH JEATEIbHOCTH 00YyYaIOIINXCS C IENBI0 CO3aHMs
YCIOBUH JUII MX NPUOOIIEHHS K COLHUOKYJIBTYPHBIM M JYXOBHO-HPABCTBEHHBIM LIEHHOCTSIM HapoJ0B
Poccniickoit @enepanny, MOTHOLEHHOIO Pa3BUTHUSA, CAMOPAa3BUTHS W CaMOpEANN3aluy JUYHOCTU IpU
AKTUBHOM yYaCTUHU CaMUX OOYUYaIOIMIUXCS.

Hanpasnenus u Bubl AedareabHOCTH oOyyaronuxcs B BocnuTarensHoi cucreme OOBO:

1. TlarpumoTmyeckoe — ydacTHe B COpPEBHOBaHUSX, MHocBsmleHHBIX J[Hio IloGenst B Benukoit

OredectBennou Boitne 1941-1945rr. u uro 3anmutanka OTedecTna.

2. dusnueckoe, KylIbTypHO-TBOpUECKOe — (POPMHUPOBaHKE Y 00yUaAIOMIUXCsl OEPEKHOTO0 OTHOLICHUS K
KyJIbTYPHOMY HACJIEIUIO U TPAJULIMIM MHOTOHAIIMOHAIBHOTO Hapoaa Pocculickoit denepanuu:

a. CryneHuyeckoe MEXAYHApOJHOE COTPYIHHUUYECTBO —TpoBefeHue CrnapTakuaabl HHOCTPAaHHBIX
CTYJICHTOB;

b. VYyactue B Cnaprakuane PXTY um. /I.1. Menneneesa no pa3jandHbIM BUIaM CIIOPTa;

C. J106pOBOJIBYECTBO — MTOMOIIIb B [TOATOTOBKE U MPOBEJCHUSI COPEBHOBAHUN PA3IMYHOTO YPOBHSI.

97



4 O0bem yueOHOH TUCHHUIIINHBI

Cemectp
Bun yuebHo# paboThl B axanem. 1 2 3 4
yacax
OO61mas TpyA0€MKOCTh AUCHUILIMHBI IO YUeOHOMY IIIaHy 328 56 92 90 90
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHUS 192 32 64 64 32
[Ipaktuueckue 3ausrus (I13) 192 32 64 64 32
CamocrositesibHas padora (CP) 136 24 28 26 58
KoHTtakTHas camocTosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CamocTosTeIbHOEC H3YUYCHHE PA3/ICTIOB TUCIIUILUIMHBI 135,2 238 | 27,8 | 25,8 | 57,8
Buj nToroBoro KOHTpoOJIs: 3a4er 3a4er | 3a4eT | 3a4eT | 3aUer
3a4eT / IK3aMeH
Cemectp
Bu yueOHOM paboThI B acrp. | I 1 v
yacax
OO01mast TpyA0€MKOCTh JUCIUTLIINHBI 110 yueOHOMY Tiany | 246 42 69 67,5 | 67,5
KonrTakTHasi padoTa — ayIuTOPHbIE 3aHATHUS 144 24 48 48 24
[Tpaktuueckue 3anstus (I13) 144 24 48 48 24
CamocrositesbHasi padora (CP) 102 18 21 19,5 | 435
KonTakTHas camocrosiTenbHas paboTa 0,6 0,15 | 0,15 | 0,15 | 0,15
CaMocTosTeTbHOS U3YYCHUE PA3/ICIIOB IUCITUTUTHHEI 101,4 | 17,85|20,85| 19,35 | 43,35
Buja nTOoroBoro KOHTpoOJIs: 3a4eT | 3a4eT | 3a4eT | 3a4eT | 3a4eT
3a4eT / IK3aMeH

AHHOTanus pado4ye NPorpaMMsbl M CHHUIIIMHBI

«OcHOBBI HH(POPMALMOHHBIX TEXHOJIOI i)

1. He.]'lb AUCHUIIJIMHBI — O3HAaKOMJICHUC CTYACHTOB C TCOPETHYCCKUMH, IMPAKTUYCCKUMU U
METOHOJIOTUYCCKUMHU OCHOBaMH COBPCMCHHBIX I/IH(I)OpMaLII/IOHHBIX cucteM. B paMKax HU3Yy4YCHUA
JAUCHOUIIVIMHBL Yy CTYACHTOB q)OpMI/Ip}IIOTCSI TCOPCTUUCCKHUEC 3HAHUA HW TPAKTUUCCKHEC HABBIKH I10
HHCTPYMCHTAJIbHBIM CpCACTBAM IIPOrpaMMHOI0 obOecricyeHUs. CTYI[CHTBI N3Y4YalOT Ha HIPAKTUKEC BHUIBI

MH(OPMALIMOHHBIX TEXHOJIOTHH.

33}13‘-11/[ AUCHUIIJIMHBI — ano6peTeHHe CTYACHTAaMHU TIPOYHBIX TCEOPCTHYCCKUX 3HaHUN U

IPAKTUYECKUX HaBBIKOB B 00J1ACTH MH(POPMAIIMOHHBIX TEXHOJIOTUH.

2. B pesyabTare udy4eHus AUCHUILIMHBI 00YUYAIOLIUICS 0JIKEH

Obnaoamp CJICAYIOIUMHU KOMIICTCHIIUAMU U HHAUKATOPAMU UX NOCTHIKCHUA!

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1;

OIIK-4.2; OIIK-4.3

B PE3YyIbTAaTC OCBOCHUA AUCHUINIMHBI CTYACHT JOJIKCH:

3name:.

— TIPOIECCHl, METOMABI IMOUCKa, cOopa, XpaHEHUs, OO0paOOTKH, MPEICTaBICHUS, PACIPOCTPAHCHUS
nHpopManMu M CHOCOOBI OCYIIECTBICHUS TAaKUX MIPOIECCOB M METOM0B (WMHGOPMAIIMOHHBIS

TEXHOJIOTHH )




— COBpPEMEHHBIC HHCTPYMEHTAIBHBIE CPEIbl, TPOrPAMMHO-TEXHUYECKHE MIATPOPMBI U TPOTPAMMHBIE
CpencTBa, B TOM YHCIIE OTEYECTBEHHOTO ITPOM3BOJCTBA, HMCIOJB3YEMbIC ISl PEIICHHS 3a1ad
po(hecCHOHANBEHOM NeSTENIbHOCTH, U IPUHIIUIIBI UX PAOOTHI.

Ymemn:

— BBIOMpaTh W UCHOJB30BaTh  COBPEMEHHBIE  HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE |
WHTCJUICKTYyaJIbHBIE ~ TEXHOJIOTMH, HWHCTPYMEHTAJbHBIE  CpPeAbl, IMPOTPAMMHO-TEXHUYCCKHE
1aTGOpMbI U IPOrPaMMHEIE CPEACTBA, B TOM YHUCIIC OTCUECTBEHHOTO MPOU3BOICTBA, ISl PEIICHHS
3a/1a4 Ipo(eCcCHOHATILHOMN ACSITEIIPHOCTH

— aHaIM3WpoBaTh MpodecCHOHANBHBIC 3a7add, BBIOMpPATh W UCIOJNB30BaTh moaxoxsmme MT-

TEXHOJIOTHH.
Bnaoems:
— HaBBIKAMH pabOTHI ¢ JIeKaMu B ocHoBe U T-pemeHuii naHHbIMH
—  HaBBIKAMH MIPUMEHEHUS COBPEMEHHBIX nH(})OpPMaAITMOHHO-KOMM YHUKAITHOHHBIX n

HHTCJUICKTYAJIbHBIX TGXHOJIOI‘I/II\/JI, HHCTPYMCHTAJIbHBIX CpPCIACTB, B TOM YHUCIC OTCUYCCTBCHHOI'O
IMPOMU3BOACTBA, AJId PCUICHUA 3aaa4 HpO(beCCHOHaHBHOfI JACATCIIbHOCTH.

3. Kparkoe cogep:xanue TUCHHMILTHHBI
Pa3nes 1. BBenenne B MHpOPMALMOHHbIE TEXHOJIOTHH.

1.1. CTpykTypa OHEpalMOHHBIX CHCTEM, HaKeThl MPUKIAAHBIX Mporpamm, Microsoft Office.
Knaccudukanus nporpaMMmHbBIX cpeactB. CHCTEeMHOE M TPUKIAAHOE MporpammHoe obOecreuenue I1K.
00630p omnepaunonHbix cucteM (OC). [Ipunnunsl cozmanus u coctaB OC: aapo, unrepdeiic, apaitBepsl.
Kparkas xapakrepuctuka WINDOWS, monynbHbiif npunnun noctpoenus. Cpena WINDOWS: okna, ux
3JIEMEHTHI, pa00Ta B MHOTOOKOHHOM PEXHME.

1.2. TexkcroBeii pemaktop WORD, pemakTopbl MaTeMaTH4eCKMX M XHMHUYECKHX (opmyi.
Bo3MokHOCTH co3faHus 31eKTpoHHbIX Ipe3eHTanuil (Power point). Co3nanue JOKYMEHTOB pa3iIMYHBIX
dbopMm (craHmapTHBIX W HecTaHAApTHHIX). Co3MaHME M PENAKTHPOBAHUE TEKCTOBBIX JTOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMHU (HOpMYIIaMu.

1.3. Tabawmunsiii nporeccop EXCEL: 00630p, TuIiel 1 aapecanus sueek, Gopmar sdeek, BCTPOSHHBIE
¢bynkuuu, Gopmatupoanue tabnuu. EXCEL: Bo3MoxHOCTH TaGIMYHOTO pelakropa M HCIOJIb30BaHUE
€ro s peieHus: THPOPMAIIMOHHBIX U MHXKEHEPHbIX 3a/1a4. [locTpoeHue rpagukoB v quarpamm.

1.4. EXCEL. Onepanuu ¢ MaccuBaMmu. Pa3paboTka M peanusanusi NPOCTEHIINX aJrOPUTMOB C
WCIIOJIb30BAHUEM BO3MOXKHOCTEH pemakTopa (HaXOXJIEHHE MaKCUMAaJIbHOTO (MHUHHUMAJIBHOTO) SJEMEHTA
BEKTOpPa W MAaTpPHULbI, HAXOXKICHHE CYMMBI DJIEMEHTOB BEKTOpAa M MATPHUIbl, BBIUUCICHHE MATPHUUYHBIX
BbIpaXXeHM). PelleHne BBIYMCINTENBHBIX 3a/ad C Hcnoib3oBaHueMm Taomui. Pemenue CIIAY c
UCIIOJIb30BaHUEM 0OPaTHOM MaTpPUIBL.

1.5. EXCEL Iloctpoenue rpa¢ukoB u nuarpamm. Pacuer (pyHKIIMOHAQJIBHBIX 3aBUCUMOCTEN H
nocTpoeHue rpaduyeckux u300pakeHui ¢ ucnonab3oBaHueM cranaaptHeix ¢yHkuuidi EXCEL u macrepa
¢yukuuil. [locTpoeHne moBepxHOCTEN ¢ UCMOIb30BaHUEM MacTepa quarpamm. [loctpoenue nuHuil TpeHaa.
Pa3nes 2. AropuT™Mbl M OCHOBBI IPpOrpaMMupoBanns Ha sisbike MATLAB.

2.1. Anroputmsl, Tumnbl anroputmoB. [loHsTHe anroputma M ero cpoiicTBa. CrocoObl 3amucu
aNropuTMOB. MOZYJIBHBI NPUHIUI TOCTPOEHHS aNrOpUTMOB M mporpaMM. llaker kommbroTepHON
matematuku MATLAB. XapakTepucTHKU $3BIKOB MPOrpaMMHUPOBAaHMs. OBOJIOLUS M KilaccuUKaIs
SA3BIKOB  NPOIPaMMHPOBAHHUS,  HUMIEpPAaTHBHbIE,  (YHKUIMOHAJbHBIE,  JIOTUYECKHE,  OOBEKTHO-
OpUEHTUPOBaHHbIE, X KOMOUHaUUU. [IOHATUS TpaHCIALNY, KOMIWIALWN, UHTEPIPETALH, UX Pa3IHYus.
SI3BIKM TIPOTpaMMHUPOBAHUS BBICOKOTO ypoBHA. CTPYKTYpHOE HpPOrpaMMHUPOBAaHUE, €ro OCOOEHHOCTH.
00630p makeToB KOMIIbIOTEpHOI MaTemaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYphl M HPHHILHMIIBI CTPYKTYpPHOIO IPOrpaMMHUpPOBaHUSA,
wuttocTpanus. ba3zoBele aiaroputMuyeckue KOHCTPYKIMHU (ClieZJOBaHUE, BETBJICHHE, IMOBTOPEHUE), HX
peanuszanuu. Oneparopsl s3bika nporpammupoBanust MATLAB. OcHoBHele pemarenu (solvers) MATLAB
JUTSL peaii3alliil BIYUCIUTEIBHBIX aropuTMoB. bubmnoreka cranaapTHeix GyHKIuit Size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB (GyHKIUU OTHON U JBYX nepeMeHHbIX. Vcnonb3oBanue ¢pyHkuuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadgukoB(3aros0BKu, TOJTUCH O
OCSIM U TIp.).
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2.4. Omepanuu HaJ MacCUBAMU: BEKTOpaMM M MaTpULiAMU - CJOXXEHHE, YMHOXEHHE,
TpaHCIIOHUPOBaHKWE, oOpamieHue (inv), BBIYHCICHHE HOPMBI (norm), panra (rank) u ompeaenurtens
matpuilbl (det ). ANTOPUTMBI HaxXOXAECHUS MAaKCHUMAJIbHOTO, MHHHMAJIBHOTO JJIEMEHTa B MAacCCHBE,
ITOPUTMBI COPTHPOBKH M MX peanm3anus (Hampumep, Selection Sort).

Pa3nes 3. Uncinennsie MeToabl. Peanusanus npocreiimmx anropurmos B cpene MATLAB.

3.1. YucneHHble METOMBI, XapaKTEPUCTUKA U UX OCOOEHHOCTH, MOHITHE CXOAMMOCTH METOAA.
DJeMeHThl TEOpHUH TOTPEIIHOCTeH, KiacCu(UKalus MOTPeHIHOCTeH, a0COMIOTHAs M OTHOCHTENbHAs
HOrPEIIHOCTb, MOHATHE (YHKUMU HOPMBL. BBeaeHue B CTAaTUCTHKY. AJTOPUTMBI JUIsl CTATUCTHUYECKOH
00paboTku MH(pOpPMaLUK (BBIYMCICHUE TOYEYHBIX M HMHTEPBAIBHBIX OLCHOK PE3yJIbTaTOB HM3MeEpseMOM
BennuuHbl), ux peanusanuu B [IKM MATLAB. Ucnonp3oBanue ¢pyHKIMi min, max, median, var, polyfit,
polyval.

3.2. [Ipubmmkenue Gpynkumii. MaTepnionsus MEorowieHamu. Kycounast mHTeprionsius (CIUIaiiH).
Onenka mnorpemHoctd. @yHkiuun MATLAB nns pabotrsl ¢ mHorowienamu polyld, polyval, polyfit,
polyder, polyint.

3.3. Beluucnenue onpeneneHHbIX HHTErpajloB, aITOPUTMbI METOJIOB IIPSIMOYTOJIbHUKOB, Tpanenui
u CUMIICOHA, OLIEHKA MOTPEIIHOCTH METO0B. Peann3anys alropuTMOB YUCIEHHBIX METOJI0B BHIUUCICHUS
olpeieNIeHHbIX UHTerpaios B cpee MATLAB, npumenenue cranaapTHeIX GyHKLIUH trapz, quad, integral

3.4. UccnenoBanue (GyHKIMK ONHOW mepeMeHHOW. Pemienme Hemuueiinoro ypaHenus f(x)=0.
Otnenenue KOpHEW. ANTOpUTMBI YTOYHEHHs KOPHS (METOJ| MOJIOBUHHOTO JenieHusi, HploToHa, mpocToit
utepanun). CpaBHUTEIbHBIE XapakTepucTUKU. Peammsanms amroputmoB B cpene MATLAB mo 610k-
CXeMaM HU C MCII0JIb30BaHUEM peliarenei roots, fzero.

3.5. UccnenoBanme GpyHKIuU oqHOM niepeMenHoi. [Tonck skcrpemyma yHkiun BeraucnurenbHbie
QITOPUTMbI HAXOXKACHUS JOKAJIbHBIX M IJI00AJIBHBIX 3KCTPEMYMOB (METO JAEJEHMs OTpe3Ka MOIojaM,
METO/] 30JI0TOTO CEUCHUSs), MX pPeall3alliy M0 OJIOK- CXeMaM M C HMCIIOJIb30BaHueM pemrarens fminbnd B
cpene MATLAB.

Pa3nen 4. Komnbiorepusble ceTu. ba3bl 1aHHBIX.

4.1. KomnbroTepHble CETH: TOMOJIOTUU CETeil, X XapakTepUCTUKU. Tomonoruu cerei: 3Be3qHas,
HIMHHAS, KoJblieBasi. CeTH 3aKphITOro THIA: JIOKAIbHBIE U PACIPEAEICHHbIE CETH, KOPIIOPATUBHBIE CETH.
[TporpaMMHO-TEXHHYECKOE OOecleyeHue: ajapecanusi, ONEepaliOHHas CHUCTeMa, ajanTepsl, ApailBepsl,
IPOTOKOJIbI (0COOBIE SI3BIKM, HA KOTOPBIX OOMEHHUBAIOTCS MH(POpPMAIEl KOMIIBIOTEPHI B CETH, HAIIPUMED,
TCP, TCP/IP, UDP).

4.2. T'nmobambhbie cetu paznmuynoro macmradba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxxnoctu cetu Unrepner, Cucrema TenexkoHdepeHuuit. OnekTpoHHass mouta. JlocTtynm K
uH(pOPMallMOHHBIM ~ pecypcaMm. 3amurta uHpopmanuu. IloHdarue Oe30macHOCTH  KOMIBIOTEPHOM
UHGOpPMALIMU: HA/EKHOCTh KOMIIBIOTEpA, COXPAHHOCTb [aHHbBIX, 3aIUTa OT BHECEHUS W3MEHEHMH
HEYIOJIHOMOYEHHbIMU 50 nMIIaMH, COXpaHEHHE TaWHbI MEPENUCKH B AJIEKTPOHHOW ceTh AJTOpPUTMBI
3alIUThl UHPOPMALIMU: METOABI 3aLIUThI, KOMIIBIOTEpHBIE BUPYCHl U O0pbOa ¢ HUMHU. MeTobl peanu3anun
3alUThl HH(QOPMAaLUU: TPOrpaMMHBIE, allllapaTHbIE, OpraHU3al[MOHHBIE.

4.3. Nudopmanonnsie cucteMbl. CucTeMbl ynpasieHHus OaHkamu W 0a3aMu JaHHBIX. PensiuoHHas
MoJzienb JaHHBIX. CTpyKTypa 3amucH, METOAbl AocTyna K uHpopMmanuu. OOMEH JaHHBIMU C JIPYTHMMH
npuioxeHussMa WINDOWS: TekCcTOBBIMM pelakTOpaMH U 3JIEKTPOHHBIMH TaOIHIIaMU.

4.4. PensuuonHas 6a3a nanHbix ACCESS. I'naBHOe OKHO, MEHIO KOMaHJ]I, MaHelb HWHCTPYMEHTOB.
Co3nanue u OTKpbITHE 0a3bl JaHHBIX. BBOA M pelakTUpOBaHME JAaHHBIX B pEXHUME TAaOIUIIBI U PEXUME
KOHCTpykTOpa. opmMupoBaHue 3ampocoB. 3ampoCkl MTPOCTHIE  MHOTOTA0IUYHBIC, 3aMIPOCHI C YCIOBHIMHU.
Co3nanue otuetoB U ¢popM. TexHomorus peanuzanuu npocreimux 3anaay cpenctsamu CYBJ[ ACCESS.

4. O0beM AUCHMILVIMHBI U BUJbI y4eOHOH padoThl

Cewmectp
Bun yuebnoit pabotbl I cemectp
Axkan.
3E
q.
O0mas TPyA0eMKOCTh M CIHILJIHHbI 4 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2,36 85
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B TOM 4ucIe B popMe MPAKTHUECKONU OATOTOBKU 0,5 18
Jlexmmm (JI) 0,47 17
[TpakTuueckue 3arstus (I13) 0,94 34
B TOM 4YHCJIe B (hopMe NIPAKTUIECKON MOATOTOBKH 0,25 9
Jlaboparopusie paboTs (JIP) 0,94 34
B TOM 4ucCIe B popMe MPAKTHUECKON OATOTOBKU 0,25 9
CamocrositesibHas padora (CP) 0,64 23
[TepepaboTka yueOHOr0 MaTepuaia 0,06 2
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 0,06 2
[ToaroToBka K 1a00paTopHbIM paboTam 0,06 2
IToaroToBKa K 3K3aMEHY 0,36 13
[ToaroToBKa K IpOMeEKyTOUHOMY KOHTPOJIIO 0,06 2
Jpyrue BUIbI CAMOCTOSITENILHON PabOTHI 0,06 2
Buabl KoHTpOJIS
3auer - -
IK3aMeH + +
KoHnTakTHas camocTosTenpHas pabora 1 0,4
CaMOCTOSITENbHO H3YYCHHE Pa3ieioB TUCIUILUINHBI 35,6
BuJ HTOroBOro KOHTPOJIA: JK3aMeH
Cemectp
Bun yuebHoit paboThl I cemectp
3E Actp.
q.
O0mast Tpy10eMKOCTh TUCIHUIIHHBI 4 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,36 | 63,75
B TOM 4HCIIe B popMe MPAKTHUECKON OTOTOBKH 0,5 13,5
Jlexmmm (JI) 0,47 | 12,75
[Tpaktuyeckue 3anstus (I13) 094 | 255
B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU 0,25 | 6,75
JlaboparopHbie padboTs (JIP) 0,94 | 25,5
B TOM 4ucIe B popMe MPAKTUYECKON OTOTOBKU 0,25 | 6,75
CamocrositenbHas padora (CP) 0,64 | 17,25
[TepepaboTka yueOHOT0 MaTepraia 0,06 15
[ToaroToBKa K MPaKTUYECKUM 3aHITHAM 0,06 15
[ToaroToBka K 1a00paTopHBIM paboTam 0,06 15
[ToAroToBKa K 3K3aMEHY 0,36 9,75
[ToaroToBka K MpOMEKyTOUHOMY KOHTPOJIIIO 0,06 15
Jpyrue BUIbl CaMOCTOSITENBHON pabOThI 0,06 15
Buabl KoHTpOJISI ‘
3auer - -
IK3aMeH + +
KonTtakTHas camocTosiTenbHasi paboTa 1 0,3
CaMOoCTOATENbHO N3YUYEHUE PA3AEIOB UCHUILUIMHbI 26,7
Buja uTOroBOro KOHTpoOJIst: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIMHbBI
«IIpodunabHOe mporpaMMHoOe obecnedeHne AJisi pelieHust 3a1a4 nNpogecCHOHATbHOM AeATEJIbHOCTH»

1. He.]'lb AUCHMIIVIMHBI — O3HAaKOMJICHHUE CTYJACHTOB C TCOPCTUYCCKUMH, NPAKTHYCCKUMH H
MCTOHOJOTHUYCCKUMHU OCHOBaAMH COBPEMCHHBIX I/IH(i)OpMaI_II/IOHHBIX cuctrem. B paMKax HU3Y4YCHUA

101



JUCLHUIUIMHBL Y CTYACHTOB (OPMHUPYIOTCS TEOPETUYECKHE 3HAHMUS W IPAKTUYECKHE HAaBBIKH IIO
MHCTPYMEHTAJIBHBIM CpEJICTBaM MporpammHoro otecnedeHus. CTyIeHThl WM3y4arOT Ha MPAKTHKE BHJbI
UH(POPMALIMOHHBIX TEXHOJIOTUH.

3agaun AUMCHMIUVIMHBI — TpUOOpPETEHHE CTYJIEHTaAaMH TPOYHBIX TEOPETUUYECKHX 3HAHUW U
NPAaKTUYECKUX HABBIKOB B 001aCTH MH()OPMAITMOHHBIX TEXHOJIOTHIA.

2. B pesyabTare n3y4eHus JMCHUIIIMHBI 00YYAIOIIMICS 10JI2KEeH:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1;
OIIK-4.2; OIIK-4.3

B PE3YIbTATC OCBOCHUA AUCHUIIIIMHBI CTYACHT OOJIKCH:

3nameo:

—  TIPOIECCH, METOJBI IOHUCKa, cOOpa, XpaHEHUs, OO0paOOTKH, MPEICTABICHUS, PACIPOCTPAHCHUS
UHPOPMALIUK U CIIOCOOBI OCYIIECTBICHHS TaKUX IIPOLIECCOB M METOAOB (MH(POPMAIMOHHBIC
TEXHOJIOTHH)

—  COBPEMEHHbBIC HHCTPYMEHTAJIBHBIE CPEJIbI, TPOTPAMMHO-TEXHHYECKHE IIaT(HOPMBI U IPOTPAMMHBIC
CpeICTBa, B TOM YHCIIE OTEUSCTBEHHOI'O IPOU3BOJCTBA, HCIOIb3YeMbIE IS PEIICHUS 3a1ad
poeCCUOHATIBHOM JIEATEILHOCTH, U IIPUHIIUAIIBI UX PAOOTHI.

Ymemy:

- BBIOMpaTh M UCIOJIB30BaTh  COBPEMCHHBIE  HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIE U
UHTE/UICKTYaJbHbIC  TEXHOJIOTHH, HHCTPYMEHTAJIbHBIC  CPEAbI, POIPAMMHO-TEXHHUYCCKHUEC
w1aThOpMBbl U IPOTPAMMHBIC CPEJICTBA, B TOM YHUCIIE OTEYECTBEHHOTO IPOU3BOJICTBA, JUIS PEIICHHUSI
3a/1a4 MpoPEeCCHOHATILHON A TEIHbHOCTH

—  aHaIM3MpOBaTh TNPOQPECCHOHANBHBIC 3aJaud, BBHIOMpPATh W HCIOJIB30BaTh moaxoasue WT-

TEXHOJIOTHH.
Bnaoemsy:
— HaBBIKAMH pabOTHI ¢ JIGKANMMK B ocHOoBe U T-pemeHuii TaHHbIMH
— HaBBIKAMH MPUMEHEHUS COBPEMEHHBIX UH(GOPMaIMOHHO-KOMM YHUKAITHOHHBIX n

MHTEJUICKTYaJbHBIX TEXHOJIOTHH, WHCTPYMEHTAJIBHBIX CPEICTB, B TOM YHCJIE€ OTEUYECTBEHHOTO
IPOM3BOJICTBA, ISl PELICHNUs 3a7a4 NPo(hecCHOHAIBHON AeATeIbHOCTH.
3. Kparkoe cogepskaHue IUCHUIINHBI
Pasznea 1. IIKM Python u ocoGeHHOCTH ero peaju3anuu 1Jisi pelieHusi pacYeTHbIX 32124 B XUMHH H
XMMHYECKOH TeXHOJIOTHH

1.1. OOBEKTHO-OpPUEHTUPOBAHHBINA S3bIK HporpamMMmupoBaHus Python: o063op. OcoOGeHHocTH U
cBOiicTBa 00BEKTHO-OpHeHTHpoBaHHOTO TmporpammupoBanuss (OOII). Co3mgaHue M UCHOJB30BaHUE
muctpuOytuBa Anaconda. MHppactpyktypsl Spyder, Jupiter, cTpykrypa si3bika. OCHOBHBIE CTPYKTYphI
JAHHBIX (CHHUCOK KOPTEX, OOBEKTHI) W ONepaluy Hajg HUMHU. AIroput™bl. OCHOBHbBIE aJTOPUTMHUYECKUE
KOHCTPYKLUH (ClIeJOBaHUE, BETBICHUE, LIUKJIIbI) U UX peanu3anus B Python.

1.2. Beenenue B mporpaMmupoBanue Ha si3bike Python. CTpykTypa mporpamMMsbl, OTCTYIIBI, MOTYJIH,
oreparopsl, (yHKIMHM (MMEHOBAHHbIE W AHOHUMHBIE), 0coOeHHOCTH. CTaHJapTHBIE M HECTaHJApTHBIE
¢yHkuu si3pika Python (o61iero HazHaueHus1, MaTeMaTHueckue, o0paboTKa CTPOK, BBOJI/BBIBOJ).

1.3. Pa3paboTka anropuTMoB, HMpOTrpaMMHUpOBaHME M OTiIagka mporpamMm Ha Python (B cpene
Spyder). Ympasnsiomnme konctpykuuu if, for, while.

1.4 OG30p mnpeaMeTHO-OPUEHTUPOBAHHOW OuONMMOTEKH Moayieit Python mans HaydHBIX U
WHXEHEepHBIX BeluucieHui SciPy (Moxynu scipy u numpy, a taxke matplotlib), cpaBnenne ¢ MATLAB.
OcHoBHas CTpYKTYypa AaHHBIX NumPy /17151 BEKTOPHBIX U MaTpUYHBIX BeIYMcIeHUH ndarray. OcoOeHHOCTH
BBITTOJIHEHUS JISHCTBUI Hal MaTpuilaMd (CIOKEHWE, BBIYMTAHWE, YMHOXKEHHE, oOpalleHHe) Ha S3BIKe
Python. Unpopmanronssie MaTpuyHble QyHKIMH (HOpMa, ONpeAenuTenb, panr). Meroasl ndarray — T,
copy, shape, size, ndim u 1p., HHAEKCHpPOBAaHUE, MATPUUHOE NMPOU3BEACHNE U (DYHKIIMU MOyl humpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

1.5 Tloctpoenmue rpadukoB Ha si3bike Python ¢ ucmonp3oBanuem momaynis matplotlib. dyakmum
monyist matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapamMeTpoB u
aHHOTUPOBaHKE rPauKOB.
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Paznen 2. Meroabl BbIYUCIANTENbHOI MaTeMaTHku. OCHOBHBIE 3Tanbl pelleHus 3aga4 Ha IBM.
Pemenne cucreM quHeliHbIX ajqredopandeckux ypasHenuii (CJIAY)

2.1. IlpsimMble U UTEpALlUOHHBIE YHCIIEHHbIE METOAbl. DJIEMEHTBl Te€OpUHU norpemHocTeil. [lonstue
HOpMBI. OCOOCHHOCTH MAaIIMHHON apu(pMeTUKH (KpaTkuii moBTOp). OCOOEHHOCTH BBHINIOJHEHUS JIEHCTBHIMA
HaJl MaTpuliamMu (CJIO’)KEHUE, BHIUMTaHHE, YMHOXKEHHE, oOpamienne) Ha s3bike Python, nndopmarnmonnsie
MaTpU4HbIC (QYHKIIMHU (HOpMa, ONIPEACIIUTEIb, PAHT).

2.2. Pemenue cucteM iuHeiHbIXx anreOpandeckux ypaBHeHud (CJIAY). IlocranoBka 3amaum.
[TorpemrnocTu. MeToabl ¢ UCIOJIB30BAaHUEM OOPATHON MaTPUIIBI U METOJ MPOCTHIX uTepauuid. Pemenue
CJIAY Ha s3bike Python ¢ ucnonbs3zoBanuem moayieid numpy.linalg u scipy.linalg. u ¢ynknuii det, rank,
inv, cond, norm, solve.

2.3. 0O630p Mmeronos pemeHuss CJIAY. BeruamcinurenbHas yCTOWYHUBOCTh, CXOAMMOCTh METOIOB.
OO0yCnoBIEHHOCTh CUCTEMBI TMHEHHBIX anredpandeckux ypaBHeHui (CJIAY) u uncio o0yCclIoBICHHOCTH.
Pazgen 3. OOpabdorka pe3yjabTaTOB H3MepeHUs OAHOW BeauuuHbl. [Ipubiamxenue QyHKkuMH
MHOIOYJICHAMHM C OJHOW He3aBUCHUMOM INepeMeHHOH. PemieHue cucTeM HeJMHEHHBIX YpaBHEHU
(CHY) uyncjieHHbIMH MeTOAaMHU

3.1. Ob6paboTKa SKCIEPUMEHTAJIBHBIX JaHHBIX. TOYCUHBIE M HMHTEPBAJbHBIC ONECHKH. DYHKIUU
Python. Onpenenenne kpurepust CTbrofeHTa

3.2. llpubmmxenne (yHknuid. MeToapl HMHTEPHOSAIUN 3aBUCUMOCTEH C OJHOW HE3aBHUCHMOUN
nepeMeHHoil. UHTepnossionnblii MHOrowieH Jlarpanxa, peanusanus B Python.

3.3. Ipubnwxkenue QyHkiuii. MeTonbl anmpoKCUMaIlMd 3aBUCUMOCTEH C OJHOW HE3aBUCUMOU
nepemeHHoil. Meton HauMenbmnx kBagpatoB (MHK). HWcnonszoBanume ¢ynkumii Python ans
anmpoxcumanun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

3.4.. AnropuTtMBl METOJIa IPOCTOM MTepanuu u Metojaa HerotoHa - Padcona mns pemenus CHY.
CKOpOCTh CXOJIMMOCTH, OLIEHKHU TorperntHocTh. Peanuzarus metonos B Python.

3.5. Meroivka UCIIOJIb30BaHUSA pellIaTesiel B MoIyIie scipy.optimize, GyHKIuH root_scalar, root.
Paznen 4. Pemenue 3agay MHOrOMepHOW ONTHMHU3AIMM YHCJICHHBIMH MeTOJAMHM. AHAJIHU3 H
peumienne nuddepeHIHAIBHBIX YPABHEHU YMCIEHHBIMUA METOAAMU

4.1. Knaccudukamus 3amad ¥ METOJOB ONTHUMH3AIMUA. MeToJ TpaAMeHTHOro cIiycka. Meron
nedopMupyeMoro MHOrorpannuka. Peanusanus meronos B Python.

4.2. Berpoennbie MeTonbl SciPy. Beibop pematenst B Mmoayne scipy.optimize BeTpoeHHble MeTObI
SciPy, ¢dyukiuu minimize scalar, minimize.

4.3. AnropuTMbl METOAOB pelieHus IuddepeHnanbHbIX ypaBHeHUH. Metonael Dilnepa U ero
mogudukanuu. Peanuszanus merono B Python. BriGop pemarenst B Moayine scipy.integrate, ¢pyHKIun
solve_ivp, solve_bvp.

4. O0beM AUCHMILVIMHBI M BUJbI Y4eOHOH padoThl

Cewmectp
Bun yuebnoi paboTbl 2 cemectp
3E Akan.
.
OO01asi TPy10€eMKOCTb M CHUIITHHBI 2 72
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,42 51
B TOM 4YHCIe B GopMe MPAKTHIECKON TIOJATOTOBKH 0,5 18
Jlexruu (JI) - -
[TpakTuueckue 3ansatus (I113) 0,47 17
B TOM 4YHCIIe B GOopMe MPAKTHUECKON TOJATOTOBKH 0,25 9
JIaboparopusbie pabotsl (JIP) 0,94 34
B TOM 4HCIe B GopMe MPAKTHUECKON TOJTOTOBKH 0,25 9
CamocrositesbHas padora (CP) 0,58 21
[lepepaboTka yueOHOTO MaTepuaa - -
IloaroroBka K MpakTUYECKUM 3aHATUAM 0,11 4
[TonroroBka k 1a0opaTOpHBIM paboTam 0,25 9
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[ToaroroBka K 3K3aMEHY - -
[ToaroroBka K MpOMEXyTOYHOMY KOHTPOJTIO 0,11 4
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOTHI 0,11 4
Buabl KOHTpOJIsI \
3auver + +
JK3aMeH - -
KonrakTHas camocTosiTeIbHAs padboTa -
CamocTOATeNbHO U3YYECHUE PA3/IeNIOB UCIUILTMHBI ] -
Bua uTOroBoro KOHTpoJIs: 3auer
Cemectp |
Bun yuebHo# paboThl 2 cemectp
3E Actp.
.
O0mas TPyA0eMKOCTb JMCIHILIHHbI 2 94
KonrakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 1,42 | 38,25
B TOM 4HCIIEe B popMe MPAKTHUECKON OTOTOBKH 0,5 13,5
Jlextmm (JI) - -
[TpakTnueckue 3austust (I113) 0,47 | 12,75
B TOM 4HCIIEe B popMe MPAKTHUECKON IOTOTOBKH 0,25 | 6,75
JlaGopaTtopusie padoTs (JIP) 094 | 255
B TOM 4HCIIe B popMe MPAKTHUECKON OTOTOBKH 0,25 | 6,75
CamocrositesbHasi padora (CP) 0,58 | 15,75
ITepepaboTka yuebHOr0o MaTepuaa - -
[ToaroToBKa K MPaKTUYECKUM 3aHATHSIM 0,11 3
[ToaroToBka K 1a00paTopHbIM paboTam 0,25 | 6,75
[ToaroroBka K 2K3aMeHy - -
[TonroroBka K MPOMEKYTOYHOMY KOHTPOJIIO 0,11 3
Jlpyrue BHIBI CAMOCTOSITENIEHOW PaOOTHI 0,11 3
Buasbl KoHTpOJIs | |
3auer + +
IK3aMeH - -
KonTtakTHas camocTosiTenbHasi paboTa -
CaMocTOSITeThHO H3YUCHHE PA3JICNIOB TUCIUILINHBI ] -
Bua HTOroBOro KOHTPOJIA: 3auer

5.2 IncuunuHbI 4acTH, GOPMHUPYEMOii y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOLICHHUIT

(o0s13aTesIbHBIE BAPMATUBHBIE JUCIUNJINHBI)

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI

«JlabopaTopHbBIii MPAKTHUKYM [0 OPraHUYEeCKOH XUMHUM

1 HeJIl) JUCIHMUIIJINHBI — an/I06peTeHHe CTyACHTaMU OCHOBHBIX 3HAHUA ¥ HaBBIKOB JJIA

OCYHICCTBJICHUA CUHTC3a OPTaHUYCCKUX BCIICCTB.

2 B pe3yabTare n3y4eHus JMCHUIIIHHBI 00Y4AIOMIMIiCS OJIKEH:

Obnaoamp CICOYIOIIUMHU KOMIICTCHIUAMU U HHAUKATOPAMH UX JTOCTHKCHUSI

VK-1.1; YK-1.4; YK-1.5.
3nams:
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—TEXHHUKY 0€30MMacHOCTH B JTJAOOPATOPUH OPTAaHMUECKOU XUMUH;

—IPUHLHUIBI 0€3011aCHOT0 00pallleHusl C OPraHUYECKUMU COSAMHEHUSIMU;

—METOIbl U BUABI XpoMaTorpaduu AJis onpeaesieHus] COCTaBa peakIMOHHOM cMecH;

—TEOpPETUYECKHE OCHOBBI CIOCOOOB BBIICNEHUS, OYUCTKM U HACHTU(UKAIMHU OPraHUYEeCKHX
BEILIECTB,;

—3KCIIEPUMEHTAJIHBIE METOJIbI MPOBEACHUS OPTaHMUECKUX PEAKLUH, MPOTEKAIOIIUX M0 PAa3InYHBIM
MeXaHHU3MaM,

—OCHOBHBIE 00III1E METOAMKHU B3aUMHOM TpaHCHOpPMAIIMK KJIACCOB OPTaHUYECKUX COEAMHEHUN.

Ymemo:

—IPUMEHATh TEOPETUYECKUE 3HAHUS M AKCIEPUMEHTAJIbHbIE METO/bI UCCIIEIOBAHMS OpPraHU4YeCcKOn
XUMHUU TIPU pEHIeHUH MPOo(HecCHOHATBHBIX 3a/1a4;

—cdopmynupoBarh MmpobiaeMy U 00OCHOBATH BBIOOP MPUOOPOB M IKCIEPUMEHTAIBHBIX METOJ/IOB
UCCJICIOBAHMSI, TIOCTABUTD LIETHU U 33/1a4l U HAMETUTH IYTH UX JOCTH)KCHUS;

—CHHTE3UPOBATh COSAMHEHHUSI 110 MPEJI0KEHHON METO/IHKE,

—IPOBECTH BBIJICTICHUE U OYUCTKY CHHTE3WPOBAHHBIX BEILIECTB HA OCHOBE TEOPETHUECKUX 3HAHUU IO
OPraHU4eCKON XUMHH;

—BBIOMPATh PAIIMOHAIBLHBIN CIIOCOO BBIIEICHUS M OYUCTKH OPTaHHYECKOTO COCTUHECHHUS;

—TIPE/ICTABIATH JaHHBIC JJAOOPATOPHOTO UCCIIEAOBAHMS B BUJIE TPAMOTHO O(OPMIICHHBIX METO/IVK;

—IpPOBOAUTh AaHAM3 W KPUTUYECKU OLIEHUBATh TOJYYCHHBIE OSKCIEPUMEHTAIbHBIE JTaHHbIE,
0000mIaTh ¥ J1es1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEAEHHBIX OIBITOB;

—BBIOpATH CIIOCO0 MACHTU(DUKAIIHI OPTaHUIECKOTO COSTUHEHHMS.

Braoems:

—KOMILUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJOB OPraHUYeCKOW XUMHH JUIS PelIeHUs
KOHKPETHBIX UCCIIEOBATENILCKUX 3a/1a4;

—3KCIIEPUMEHTAILHBIMU METOJIaMH TIPOBEJICHHUS OPraHUIECKUX CHHTE30B.

—OCHOBHBIMH METOAAMHU MICHTHU(PHUKAIIMHA OPTaHUIECKUX COCTUHEHUN

—npueMaMu 00pabOTKU M BBIICTICHUSI CHHTE3UPOBAHHBIX BEIIECCTB;

3HAHUSIMH OCHOBHBIX 3aKOHOB OPraHMYECKOW XHUMHH JUIS COJEP)KATeIbHONW HWHTEPIpETalnun
MOJTYYEHHBIX dKCTIEPIMEHTAIBHBIX PE3yIbTaTOB.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Pasoen 1. «Ilpasuna u memoowi pabomwl 8 1a60PaAMOPUU OP2AHULECKOU XUMUUY»

1.1  IlpaBuna Oe3onacHoO! paOOTHI B 1a0OpaTOPUN OPraHUYECKON XUMUH

be3zonacHble mpueMsl U MpaBuia paboThI B JIAOOPATOPUN OPraHUUECKOW XUMUH.

1.2 Meroasl paboThl B 1a00paTOPHH OPTraHUIECKON XUMHH

OOmme meronbl paboThl B JabopaTopuu opraHumdeckoil xumuu. Harpeanue. OxnaxaeHHe.
[IepememmuBanue.

1.3  JlaGoparopHas nocyzaa, 000pyJaoBaHue U IpUOOPHI

ITocyna, Hanbonee yacto npumeHsieMas B 1abopatopuu. IIpubopsl A onpeneneHus TeMnepaTypsl
riaBneHus. Becol. Tepmomerp. PotopHslii ucnaputens. Pedpaxtomerp.

Paszoen 2. «Memoowvl udenmughuxayuu, ouucmru u 8vl0e1eHUss OP2AHULECKUX COeOUHEHULLY

1.1  Xpowmarorpadus

WnenTudukanis opraHideckux BEIIECTB MOCPEICTBOM Pa3NUYHbIX BHIOB xpomarorpaduu (TCX,
xpomatorpadust Ha Oymare, uoHooOMeHHas xpomarorpadusa, BDOXX). I[Ipumenenne TCX s
UICHTU(PHUKAIIMA OPTaHUYECKUX COETUHEHUH. AJCOpPOEHTHI U AIIOEHTHI, ucnoibdyeMmbele B TCX. Bribop
amoeHTa. O6HapyxeHue BeulectB. OOHapyxeHue BeuiecTB. Koapdumment ynepxusanus. KoapdunueHnt
pacripenenenus. Pabora ¢ kanuuisipamu.

1.2 MeTo/1bl OUMCTKH KHAKUX BeliecTB. [leperonka

DKCTpakuus, JUIsl U3BJICUCHMs (BBLACTICHHS) OPraHMYECKOrO BEIIECTBA M3 BOABI. DKCTPAKIHS C
IIOMOILBIO JEIUTEIBHON BOPOHKH. BeICymnBanue skcTpakToB ocymmureneM. [leperonka. Buabl neperonku
(ppakmonHa, BakyyMHasi, IeperoHka ¢ mapom, Ipu aTMocGepHOM JaBlieHUH). BpicyluBanue KuaKocTei.
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Ocymmrenu. OmpeneneHue TeMIeparypsl KuneHus W Koddduuumentra npenomsieHus. PpakuvoHHas
neperonka. Pabora ¢ ¢punbTpoBambHON Oymaroii. OTroHka pacTBOPUTEIS.

1.3  Meroabl OYUCTKHU TBEPbIX BellecTB. [lepekpucrannuzanus

MeTtoabl OYMCTKH TBEpABIX BemlecTB. Bosronka (cyomumanus). TemmnepaTypa BO3TOHKH U
TeMIeparypa IUIaBlIeHUs, BO3TOHsomerocs Bemecta. [Ipubop mia Bosronku. Ilepeocaxknenue.
[lepexkpucramm3zanus. Dtanel nepekpuctauszanuu. I[londop pactBoputens. HacwieHHblil pacTBop.
['opsiuee punbTpoBanue, BakyymHas punprpanus. OnpeneiaeHue TeMneparypsl miaBieHus. Temmneparypa
IUTABJICHUS CMEIIAHHOM MPOOHI.

Pazoen 3. «Cunmes opeanuueckux coeouneruii»

3.1  Cunressl

Ilenn m 3agadm SKCIEpUMEHTa B OpPraHMYECKOM CHHTe3€. TeopeTHueckue OCHOBBI IIpoLEcca.
Bri6op ycnoBuii peakuuu. Pacuer cuntesa. O0mue npaBuia MOArOTOBKH U NMIPOBEACHUS CHHTE3a. TexHUKa
6e3onacHoctu. [Ipubop mis nmpoBeaeHus cuHtesda. [IpoBenenue ombiTa. KOHTposb 32 XOIOM peakiUH.
Boigenenue, ouncrka v aHanu3 npoaykra. CHHTE3bl BELIECTB pPa3IMYHBIX KIACCOB OPraHUYECKUX
coenuHeHuil. [IpoBeieHne 3KCIEpUMEHTaIbHBIX METOI0B UCCIICOBAHMS PEAKLIUN.

[IpoBenenue peakuuii, IpPOTEKAOIUX 10 MEXaHU3MAaM:

- HyKJICO(UIILHOT'O 3aMEILEHHs] — CHHTE3 TallOr€HaJIKaHOB,;

- HYKJICOQHUIBHOTO TPUCOSAMHEHUS] — CHHTE3 CIIOKHBIX 3()UPOB KapOOHOBBIX KHCJIOT, aMHUIOB
KapOOHOBBIX KHCIIOT, a30TCOJEPIKALINX AJIbJETUI0B U KETOHOB;

- 3JEKTPOPHUIBLHOTO 3aMEIIEHUSI B apOMAaTUYECKOM PSALY — PEaKIUU HUTPOBaHUS, OPOMUPOBAHHMS,
Cynb(pUpPOBAHUS;

- peakuuii AMa30TUPOBAHUSA U A30COUYETAHMUS;

- peakuui oOkucieHHs (CuHTe3 aneroHa, 1,4-0eH30XMHOHA, OEH30HHOW KHCIOTHI) U
BOCCTAHOBJICHHSI.

4 O0bemM yueOHOH TUCUMILIUHBI.

O0beM TMCUMTLTHHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
4, 4.
O0mas TPyA0EMKOCTh JMCIHILIHHbI 2 72 54
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,89 32 24
Jlekuun - - -
[TpakTnueckue 3anstus (I113) - -
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,11 40 30
KonrtaktHast camocrosiTennpHas paboTa 02 015
(AmmK w3z VII ons 3au / 3au ¢ oy.) 111 ' '
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB JUCIUIUTHHBI (11U Opyaue ’
. 39,8 | 29,85
BUObL CAMOCOSIMENbHOU pabombi)
Buj uTOroBOoro KOHTpoOJIs: 3auéTt

AHHOTanugA padoyeil NPOrpaMmbl JTUCUUIIIMHBI
«MartepuaJioBeeHue JJsl JHEPro- U pecypcocéeperarommx NpoueccoB XuMHYeCKOM
TEXHOJIOTHH

1. Heap aMCHUIVIMHBI — TpPUOOpPETEHUE CTYJACHTAaMH 3HAaHUH, HEOOXOAUMBIX JUIs
CaMOCTOSITENIbHOTO PELIEHUS] BOMPOCOB, CBA3aHHBIX C BBHIOOPOM MaTepuajoB JJsi 00OpYyIOBaHUS
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XUMHUYECKMX IPOM3BOJACTB C YYETOM YCIOBUHM 3KCIUIyaTallud, a TaKkKe C IO3MLMHA DHEpPro- u
pecypcocOepeKeHus.

2. B pe3yabTare H3y4eHHMs JMCHUILUIMHBI 00y4YalOIIMIic MO NMPOrpaMMe MarucTpartypbl
JTOJIKEH:

Obaadoams CIENYIOMMU KOMIETCHIIUSIMH:

VK-2.1; VK-2.2; VK-2.4; IIK-1.4, I[IK-1.5; IIK-1.6.

3uams:

-Ki1accuuKaIuo, CTPYKTypy, COCTaB U CBOMCTBA MaTEpHUajiOB, HCIIONb3YyEMbIX B OCHOBHBIX
poleccax XMMHYECKUX MPOU3BOICTB;

-MapKUPOBKY MaTEpUajIOB, UCIOIb3YEMBIX B OCHOBHBIX IIPOLIECCAX XUMUYECKUX IPOU3BOCTB,
M0 POCCUNCKHUM U MEXIYHAPOJHBIM CTaHIapTaM;

-OCHOBBI KOPPO3UHU METAJIOB, IPUHLIUIIBI U METO/IbI 3aILUThI OT KOPPO3UH;

-OCHOBHbIE KOHCTPYKLIMOHHBbIE ¥ (YHKIIMOHAJIbHBIE MaTepUalbl, HCIOIb3yeMblE B OCHOBHBIX
mpoueccax XMMHMYECKMX IPOM3BOACTB, KOHTPOJIb MAaTe€pUalloB C IO3ULUH DHEPro- u
pecypcocOepeKeHHsI MPU UX TepepadoTKe;

Ymems:

-aHaTU3UPOBATh (PM3UKO-XMMHUUECKHE U MEXaHHMUECKHUEe CBOWCTBAa MAaTEpPUAJIOB, HCIIOIb3yEeMbIX
B OCHOBHBIX IpOIlECCaXx XUMHUYECKUX IPOU3BOJCTB, HUX KOPPO3UOHHYIO CTOMKOCTh H
TE€XHOJIOTHYHOCTb;

- paUMOHAJIBHO NOJA00paThb KOHCTPYKLMOHHBIN MaTepuan s XUMHUKO-TEXHOJIOTHYECKOTO
Ipolecca ¢ yueTOM METOI0B 3alUThl OT BO3MOKHOTO BO3JICHCTBHS TEXHOJIOTUYECKOU CPEIBI.

Braoemy:

-IPOCTEUIITUMU OTIEepAIMsIMH OINPEAETICHUS CBOMCTB MAaTepUaIOB, UCIOIB3YEMbIX B OCHOBHBIX
npoueccax XMMHUYECKHUX MPOU3BOJICTB.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

Pa3nea 1. BBenenne. ®@uU3uKo-XMMHYeCKHE OCHOBbI MAaTepPHAJIOBEICHUS

MartepuanoBeneHue Kak HayKa: IIeJid, 3aJa4d ¥ 3HAa4eHHe AUCHUILTUHBL. O01ue TpeOoBaHus,
IpeIbsABIsEMbIE K MaTepuajaM B 3aBUCUMOCTU OT YCJIOBUM MCIOJIb30BAHUS WM SKCILTyaTallUu.
PasButre Hayku o mMaTepuanax. Poib pycCKUX y4eHBIX B pa3BUTUU Haykd. JlOCTHKEHHS B 00JIACTH
CO3/1aHMSI HOBBIX MaTEepUaJIOB, TEXHUKO-3KOHOMHYECKas 3(PPEKTUBHOCTh UX MPUMEHEHUS. 3HaUYCHHUE
MaTepHajoB B Pa3BUTUH XHUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB M 00eCIIeUeHNH UX O€30MacHOCTH.

OcCHOBHbBIE TOHSTHS O CTPOEHUH, CTPYKType M CBOMICTBax MarepuasioB. MeTonbl M3y4eHUS
CTPYKTYPBI U CBOMCTB MaTepHaJIOB.

Crpoenne MatepuanoB. OCHOBHBIE THUIIBI KpHCTaUIMYECKUX pemeTok. Kiaccudukanus
KPUCTAJIJIOB 110 TUIIAM CBA3U. AHU30TPONHMSI CBOUCTB KpUCTaLIOB. CTPOEHNE PEANIbHBIX KPUCTAJLIOB.
JlepexTsl peanbHbIX KPUCTAJUIOB M MX BIUSHUE Ha CBOMCTBa MeTalyioB U cruiaBoB. (CBolcTBa
qucnokanui. JluarpamMmma <«IUIOTHOCTB  1€(DEeKTOB-NPOYHOCTHY. KpHcTammuzanmuss METauioB U
crutaBoB. Camonpoun3BoJibHas Kpuctanau3anus. HecamonpounsBonbHas kpuctamnzanus. AMopgHbie
MaTepuaisl. AJIJIOTPONIMYECKUE TIPEBPAIIEHNS METAJIOB.

CaoiictBa MmarepuasioB. Ilokazatenu cBoiictB. Kiaccuduxanus cBolcTB. MexaHuueckue,
¢u3nyeckue, XHUMUYECKHE, OHKCIUTyaTallMOHHbIE M TEXHOJOTHYECKHE CBOWCTBA MAaTepHaJIOB.
[Tokxazarenn MEXaHUYECKUX CBOMCTB, ONpeAessieMble MPU CTATUYECKUX UCHBITAHUSAX Ha PACTSKEHUE
U u3rub. Meronpl ompeneneHuss TBEpAOCTH MarepuaioB. [lokazaTenu MeXaHMYECKHX CBOMCTB,
ornpezenseMble PH TMHAMUYECKUX U UKIMYECKUX UCTIBITAHUSX.

OcHOBBI TE€OpPHM CIUIABOB. JlMarpaMMbl COCTOSIHHMS CIUIAaBOB. TE€pMHUHBI U OIpPEIEICHHUS.
JuarpamMmmsl — «cocTaB-CBOMCTBO». Da30BbIl cOCTaB CIUIABOB. 3aBUCHMOCTb MEXIY CBONCTBAMH
CIUIaBOB U THUNOM auarpammsl coctostHus. [Ipasuino H.C. KypHakosa.

Paspen 2. Merainyeckue MaTepHaJlbl

XKeneso um cmmaBel Ha ero ocHoBe. Crtanmu u uyryHbel. JKene3oyriaepoaucThie CILIABBI.
CTpyKTyphl CIUIaBOB 3Keje30-yriaepoA. JluarpamMmbl COCTOSHUS >Ke€ne30-LeMEHTUT. KoMmoHeHTH!,
(a3bl U CTPYKTYpHBIE COCTABISIOIINE CTaJeH U O€JIbIX YYT'YHOB.

KoHcTpyKIIMOHHBIE MeTaUIMYecKue MaTepuanbl. YTJIEPOJUCTbIE M JIETUPOBAHHBIE CTaJH.
Knaccugukarus crasneii, onpeieneHne NOHATHS KauecTBa cTaiu (TpeOoBaHUs K KauecTBy). BriusHue
yriaepoaa U MOCTOSHHBIX (TEXHOJIOIMYECKHX) NMPUMEcCe Ha KauyecTBO CTalld, METOJbl YIy4dIIEHUS
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KauecTBa CTaJIX (TIOBBIIIEHNE €€ KOHCTPYKIIMOHHOM MTPOYHOCTH). BiausHue nerupyromux 31eMeHTOB
Ha CBOICTBa CTaJu. KoncTpykiunoHHbie CTaju. NHcTpymMeHTaNbHBIE CTaju.
Knaccugukarus yrnepoaucTbIX U JETUPOBAaHHBIX cTanieil. MapkupoBka craneid UyryHbl U TBepable
cruaBbl. CBoiicTBa U Ha3HaueHue uyryHa. [Iponecc rpaduruszanuu. YyryHsl cepsie, Oenble, KOBKHE,
BBICOKOTIPOYHBIE, X CBOMCTBA, 00J1aCTh NPUMEHEHHUS, MAPKUPOBKA.

Tepmuueckass o0paborka. Teopus u mNpakTHKAa TEPMHUYECKONM U XUMHUKO-TEPMUYECKOM
00pabOTKM METaJUIOB W CIUIaBOB. [Ipuponia, MeXaHU3M U YCIOBUS MPOTEKAHHUS CTPYKTYPHBIX
MpeBpalieHuii B cTanu. Buael TepMuueckoir oO6pabotku cramu: orTxur | m Il poma, momHbeii u
HEIOJIHBIA OTKUT, HOpMaJIU3alus, 3aKajlka, OTIYCK. 3aKaJMBAEMOCTh U MPOKAIMBAEMOCTh CTaJIECH.
Bnusiaue Tepmuueckoil 00paOOTKM HA MeXaHMYeCKue CBoicTBa cranu. Duznyeckre OCHOBBI
XUMHUKO-TepMHuueckoil 00paboTku. /Iuddy3nonHoe HachlllieHHE TOBEPXHOCTH CTaNIM HEMETaIaMu.
Bugst u cnocoObl nementauuu. AsotupoBanue cranu. Juddysmonnas meramnuzanus. Monnas
XHUMHUKO-TepMUYECKas 00padoTKa.

[[BeTHBIE MeTaIBI M CIUIaBbl Ha HMX ocHoBe. OOmas xapaKkTEepUCTHKA M KiacCU(UKAIUSL
MeAHbIX craaBoB. JlaTyHu, OpoOH3bI, MeIHO-HHKeNeBble cIuiaBbl. OOIas XapaKTepUCTHKa
QIIOMUHUEBBIX CIUIaBOB. JlepopMupyemble alrOMHHHMEBBIE CIUIABblI, JUTEWHBIC AaTIOMHUHHEBbIC
crutaBpl. OOIIas XapakTepUCTHKA MarHuMeBBIX CcIUiaBoB. Jlepopmupyemble MarHUEBBIE CILIABHI.
JluteiiHple MarHueBbl€ CIUIaBbl. TWUTAaH W CIUIaBbl HA OCHOBE THUTaHA. BiusHUE JErupyromux
3JIEMEHTOB Ha CTPYKTYpPy M CBOWCTBA THUTAHOBBIX CIUIABOB. bepwyimuii M CIIaBbl HA €ro OCHOBE.
TyromnaBkue MeTaUIbI U CILJIaBbI HA KX OCHOBE.

[TopomkoBble MeTaNIMYECKUE MaTepuanbl. Marepuaibl € OCOOBIMH  JIIEKTPUUYECKHUMHU
CBOMCTBaMH.

Pa3nen 3. OcHoBbI KOppo3uu MeTa/10B. [IpMHIUNIBI 1 METO/ABI 3AIIUTHI OT KOPPO3HUH.

OcHoBHblE MpUYUHBl KOppo3uu MetauioB. llokazatenn kopposuun. Kiaccudukanus
KOPPO3MOHHBIX IPOIIECCOB. XUMHUUECKass Koppo3ud. 1'azoBas koppo3us. Koppo3usi B )KHIKOCTIX —
HERJIEKTPOJIUTaX. ODJEKTpOXUMHUUYECKass Kopposus. KuHeTnka 53JIeKTpOXUMHYECKONH KOPpPO3UHU.
Koppo3ust MeTanioB B yCIOBHSIX TEXHOJIOTMYECKUX CPEJl XUMUYECKUX MPOU3BOJICTB.

[IpyHOMIBL M METOABI 3alIUTBI OT KOppOo3uu. KOpPpPO3MOHHOCTOMKHE METAIUIMYECKUE H
HEMETaJUIMYEeCKUE MaTepuaibl. MeToibl 3alUThl MAllIMH U allapaToB XUMUYECKUX MMPOU3BOJCTB OT
KOppo3uu. IHruOUTOpHI KOPPO3UH. DIIEKTPOXUMHUYECKAs 3aIUTa. 3aUUTHbIE TOKPBITHSL.

Pa3nea 4. Hemeranuyeckue MaTepuabl

Matepransl Ha OCHOBE BBICOKOMOJIEKYJISIDHBIX coenuHeHud. CTpoeHHe U CBOMWCTBa
noauMepoB. TepMopeakTUBHBIE U TEPMOIUIACTUYHBIE MOIUMEPBl. CTpOEHHE U CBOMCTBA IJIACTMACC.
OcCHOBHBIE Pa3HOBUJHOCTH HPOMBIIUIEHHBIX [OJMMEPOB M IulacTMacc. ['a30HamoJIHEHHbIE
MJIACTMACCHI.

Oco0eHHOCTH CTpPOEHUs, CBOMCTBA PE3MHOBBIX MarepHanoB. Pe3nHbl 00IIero Ha3HauyeHUs,
criellMaibHbIe Pe3UHBI U 00JaCTH UX IPUMEHEHUSI.

Jlakokpacounsie Marepuanbl (JIKM). OcnoBubie Bumsl JIKM. Kpacku, naku, rpyHTOBKa,
HIIaTJIeBKA.

Kepamnueckue marepuansl. KOHCTpyKIIMOHHAs, MHCTPYMEHTAIbHAsA M TEXHUYECKAsl KEpaMHUKa.
Heopranunueckoe crekno. Kmaccudukaiuss cTekosl MO HA3HAYEHUIO U OOJIACTH TNPUMEHEHUs.
Cutainel. ['padut. Acbect. CBoiicTBa U 001aCTH MPUMEHEHHUS.

Cma3ouHble Macia, IUIACTHYECKHE CMas3KM, TBEpJble CMa304yHble Marepuaibl. CMa3o4HO-
OXJIQXKJAKOIINE )KUIKOCTH.

JpeBecHbIe KOHCTPYKIIMOHHBIE MAaTEPHUAIIBI.

AHTU(PUKIMOHHBIE METAJUINYECKUE U HEMETANINYECKUE MaTepHAaIbI.

Komnozutmonnsie Matepuainsl (KM). O61mas xapakTepucTHKa KOMIIO3UIIMOHHBIX MaTepUaIOB.
HucnepcHo-ynpouennbie KM, cioucteie KM, BonokHuctsie KM. KoMno3unnoHHble MaTepuaibl Ha
MeTaJuIndeckoil u Hemertamnuueckoil ocHoBe. CAIl (creueHHBIE aANIOMUHHUEBBIE IOPOLIKH).
ApMHUpOBaHHBIE MOJMMEpHbIE MaTepuaibl. Kepamuueckne KOMIIO3ULMOHHBIE MaTepUabl.
YrnepoaHsle KOMIIO3UIIUOHHBIE MAaTEPUAIIBI.

[ToHATHS 0 HAHOTEXHOJIOTUAX, HAHOMATEepUaiax.

Pa3neu 5. JxoHOMHYeCKH 000CHOBAHHBIH BHIOOP MaTepHaIoB.
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BbeI60p KOHCTPYKIIMOHHBIX MATE€PHAIIOB JUII KOHKPETHOTO TEXHOJIOTMYECKOTO TIpoIlecca.
Bri0op MaTepuasoB aisi 000pyAOBaHMs XMMHYECKHX MPOU3BOACTB. Kpurepuu u anroputM BeIOOpa
KOHCTPYKIIMOHHBIX MATEPUAIOB. DKOJOTUYECKHE M IKOHOMUYECKUE ACIIEKThl MaTEPHAIOBEICHUS U
3alIMThl MATEPUAIIOB OT KOPPO3UH.

4. O0beM y4eOHOMH JUCIHILINHBI

OOBEM TUCIHITIIHHEI
Bunel yue6HOI paboThI Ak

E —_— Actp.u.
OO0mas Tpy10eMKOCTh JMCIUIIJIMHBI 10 Y4eOHOMY IIaHy | 3 108 81
KonTakTHas padoTa - aylMTOpPHbIE 3aHATHA: 1,3 48 36
Jlexumu (Jlek) 0,9 32 24
[Tpaktrueckue 3ansatus (113) 0,4 16 12
CamocrosiTesibaas padora (CP): 1,7 60 45
KoHTtakTHas camocTosTenbpHas pabora 0,2 0,15

1,1
CaMocTosTeTbHOS U3YUCHUE PA3/ACIOB TUCITUTUTHHBI 59,8 44,85
Buj kouTpoas: 3auer

AHHOTANUs pado4eil MPOrpaMMbl JUCHUILIHHBI
«HCcTpyMeHTAJIbHbIE METO/IbI XUMHUYECKOr0 aHAJIN3a B OXPaHe OKPY Kalolleil cpeabl 1
PALMOHAJBHOM HCIIO0Jb30BAHUM MPUPOAHBIX PECYPCOB)

1 Heab AWMCOMIUVIMHBI — TNPUOOPETEHHE OOYYAIONIMMHUCS 3HAHUH M KOMIICTCHIUH 10
OCHOBHBIM TpyHIaM HHCTPYMEHTAIBHBIX ((PU3HKO-XMMUYECKHX H  (U3UYECKHX) METOJOB
xumudyeckoro aHanmmza (MMXA), nHamOosiee MIUPOKO TPUMEHSIEMBIX B TPOMBIIUICHHOCTH H
MCCJIeI0BATENbCKOM padore.

2 B pesyabrare udy4eHusi AMCUUILIMHBI 00y4YaIOLIUICH JOJIKEH:
Obnadamye cleayOMUMU KOMIIETEHIIUAMU ¥ HHAMKATOPAMH UX TOCTHIKEHUS:
IIK-2.1; T[IK-2.2; [IK-2.3

3uamo:

— TeopeTuyecKue 0CHOBBI MeTo0B UIMXA;

— npo1iecchl GOPMUPOBAHUS aHATUTUYECKOTO CUrHaNa B pa3nuuHbix UMXA;

— paccMOTpeHUe MPUHIMIIOB U3MEPEHU B CTaHIAPTHBIX MPUOOpax;

— ocHoBbI MeTposiorun UMXA B coorBercTBuM ¢ pekomeHpanusmu MIOITAK.

Ymems:

— IPUMEHATH IPUOOPETEHHBIE MPAKTUYECKHE HABBIKU B MPOPECCUOHANBHOMN AESITEIbHOCTU JUIS
pElIeHUs] KOHKPETHBIX aHATUTUUECKUX 3a/1a4;

— IPOBOAUTH 0OOCHOBAHHBIN BHIOOP METO/1a aHAJIN3a C YUETOM LieJiell 1 0COOEHHOCTEN TaHHOM
MIPAKTUYECKOH 3a7auu;

— IIPOBOJUTH PacueThl HA OCHOBE MPOBEACHHBIX UCCIIETOBAHMIM;

— TMPOBOJAUTH METPOJIOTMUECKYIO0 OLIEHKY pE3YyJIbTaTOB KOJWYECTBEHHOIO XHMHUYECKOTO
aHaImu3a.

Bnaoemo:

— OCHOBAMH METPOJIOTUYECKOHN OLIEHKN PE3YJIbTATOB KOJIMYECTBEHHOIO XUMUYECKOIO aHAJIN34;

— IpUE€MaMu UHTEPIIPETALNN PE3YyIbTaTOB aHAJIN3a HA OCHOBE KBAIMMETPUUECKUX OLIEHOK;

— METOJ0JIOTUEH HWHCTPYMEHTAJIbHBIX U (U3MKO-XMMHYECKMX METOJIOB aHalln3a, LIMPOKO
UCIIOJIb3YEMBIX B COBPEMEHHOW aHAIIMTUYECKOM NPAKTUKE.

3 Kparkoe coaep:kanue Qv CHUNITAHBI
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Pasoen 1. CnexTpanbHble METOBI aHAIHM3a

O6mas xapaktepuctuka ®XMA. OCHOBHBIE HCTOYHUKH MOTPEITHOCTEH PE3yJIbTaTOB aHAIU3a
U crnocoObl ux oueHku. OueHka mpexaena oOHapyKeHHs ¢ ucrnonb3oBaHueMm (opmynsl Kaiizepa u
CTAHJIAPTHOTO OTKJIOHEHUS MHUHUMAJIbHOTO JerekTupyemoro curHana no HIOITAK. Jlunelnbii
JMana3oH  ompeaensieMblx — KoHumeHTpanuil.  CranpmaptHeile  o0pas3sl  coctaBa.  OCHOBHBIE
AQHAIUTUKOMETPOJIOTHYECKUE XapaKTePUCTHKU METOJOB U pPE3yJIbTaTOB aHalu3a, CHOCOObI UX
OLIGHKU: Tpefen OoOHapykeHus, KOI(PPUUIMEHT YyBCTBUTEIHHOCTH, TPAHMIBI IUAla30HOB
ONpENENAEMbIX COJNEPKAHUN, CEJIIEKTUBHOCTh, MPEUU3HMOHHOCTh, IMPABWIBHOCTh, 3KCIPECCHOCTD.
Metonasl mpo600TOOpa, pa3aeneHus: 1 KOHIIEHTPUPOBAHUS BEILIECTB.

Metononoruas ®XMA. I[lpuembl KOJMYECTBEHHBIX M3MEPEHUH (METOJ T'paJlyHMpOBOUYHOU
3aBHCHUMOCTH,. BHEIIHET0O W BHYTPEHHErO CTaHJIApTa, MeETOoJ [00aBOK). AHAIUTHYECKHE U
METPOJIOTHUECKUE XAPAKTEPUCTUKH PA3IMYHBIX HHCTPYMEHTAJIbHBIX MeTo/0B. IloHsATHE 00
aTTecToBaHHON Metoauke. [Ipobnembr BeIOOpa MeTona anaimsa. O6oo6mennsie ceeaeHust o 'OCT P
NCO 5725 (2002).

OOmiasi xapakTepUCTHKA CHEKTPaJbHBIX METOJ0B aHanu3a. Kiaccudukanus creKkTpanbHbBIX
METOI0B aHanu3a. llomydeHne XWMHUKO-aHAIMTHYECKOW WHGPOpPMALMK TPH B3aHUMOJACHCTBHH
3JIEKTPOMAarHUTHOIO H3JIy4€HHUS C BEIIECTBOM. ATOMHAas W MOJIEKYJSpHAs CIEKTPOCKOIIHUS.
AOGCOpOIIOHHBIE H YMICCHOHHBIE METOBI aHAIH3A.

ATOMHO-3MHCCUOHHBIA  CHEKTPaJbHbIA  aHainu3. TeopeTHYecKHe OCHOBbI  ATOMHO-
SMHUCCHOHHOTO CHEKTpaJbHOro aHanu3a. McTouHuku Bo30yxaeHHsI crekTpoB. KadecTBeHHas
XapaKTEPUCTUKA AHAJIUTHUYECKOrO CHUrHajga. VIHTEHCUBHOCTh CIEKTPAJIbHBIX JIMHUM Kak Mepa
coJiep)KaHusl AJeMeHTa B npoOe. DakTopbl, BIUAIOIINE HA MHTEHCUBHOCTh CHEKTPAJIBHBIX JIMHUU.
CriekTpanbHble MPUOOPHI U CIIOCOOBI PETHUCTPAIIUU CIIEKTpA. paciin(poBKa SIMUCCUOHHBIX CIIEKTPOB
U UACHTU(UKAIMS DJIEMEHTOB 1O WX CIEKTpaM. ATOMHO-3MHUCCHOHHBIA aHAM3 C HWHIYKTUBHO
CBsA3aHHOM Tu1a3Mol. KonnyecTBeHHbIN aHanmu3. ATOMHO-DMHCCHUOHHAs (OTOMETpUS IIAMEHH.
["a30BBIC MIamMeHa Kak BUABI HU3KOTEMIIEPATypHOH IUIa3Mbl. biiok-cxema riamMeHHoro ¢ortomerpa.
Bo3MoXHOCTH MeToJa W ero orpaHudeHus. AHHOHHBIM W KaTHOHHBIN 3ddexTsl. OOnactu
MIPUMEHEHUS.

ATomHO-abcopOmonHas crekrpoMerpus. O01as XxapakTepucTuKa METOa U aHATUTUYECKOTO
curHana. IlorjomeHne -3IEKTPOMarHUTHOrO U3Iy4YeHUs CBOOOJHBIMM aTOMaMHu. biok-cxema
npubopa. MIcTOUHUKH MOHOXpOMAaTHYecKOro u3iaydeHus. Criocodsl aroMmuzanuu npodsl. CpaBHEHHE
AQHAIUTUYECKUX XapaKTEPUCTHUK METOJI0B aTOMHON abCOpOLIMY U aTOMHOM SMUCCHH.

AHanmuTUYecKass MOJIEKYJsIpHasi CIEKTPOCKOmMs. MeTolbl ONTHYECKON MOJIEKYISpHOM
CHEKTPOCKONMUHU. XapaKTEepUCTUKA aHAJIUTUYECKOro curHaina. IlorsjomieHue 31eKTpoMarHuTHOTO
U3ITy4EHHUS MOJIEKYJIaMU. DJIEKTPOHHBIE NIEPEXOBI U CIEKTPHI MOMJIOIIEHUSI MOJIEKYI. 3aKoH byrepa-
JlamGepra-bepa. Monspabiii ko3 dunuent  noromieHuss.  CnekTpopOoTOMETPUUYECKUNA U
dboromeTpuueckuit aHanu3. ONTUMHU3AIUS YCIOBUN aHANUTUYECKUX orpeneiaeHuil. OTKIOHEHHUS OT
3akoHa byrepa-JlamGepra-bepa. Anmaparypa mis cnektpo- u (HOTOMETPUUYECKUX H3MEPEHHI.
TouHOCTh pe3yibTaTOB (QoToMeTpuyeckux ompeaeneHuit. uddepenunanbas QoTomerpus.
MeTto/1b1 ClIEKTPOPOTOMETPUYECKOTO TUTPOBAHHUS.

Onyopumerpudeckuii ananmu3. I[lpuponma aHanuTHYECKOTO CHUTHaNa (IyopeclUeHIun U
dochopecuenmu. KBaHTOBBIM W dHEpreTudeckuii BbIXOAbl. DakTopbl, BIUAIOIIME Ha
MHTEHCUBHOCTH (pryopecrieHnnu. TemneparypHoe ¥ KOHIIEHTPALMOHHOE TyIIEeHHE (hIIyOpEeCIeHIIUH.
3epkanbHasi CHUMMETPHS CIEKTPOB TMOTJIOIIEHUS M ucnyckaHus (mpaBuio JleBmuHa). 3akoH
BaBunoBa. Cxema ¢dayopumerpuueckux u3MepeHuid. BpiOop mMepBHYHOrO U BTOPUYHOTO
cBeTo(UIbTPOB. ['paynpoBoUHas 3aBUCUMOCTb U KOJTUYECTBEHHBIN aHAIIN3.

TypOunumerpuueckuid u  HederoMeTpuyeckuid MeToJbl aHaiu3a. PaccesHue cBeTa
JUCTIEPCHBIMU cucTeMaMH. CBSI3b ONTUYECKOW TJIIOTHOCTH JUCIEPCHOW CHUCTEMBI ¢ KOHUEHTpPALUEN
ompenensemMoro BemectBa. KoapUIMEHT MyTHOCTH CHCTeMBL. TeopeTHuecKHe OCHOBBI
TypouauMmerpun U Hederomerpun. YpaBHeHue Pones. CpaBHuTeNbHas —XapaKTepUCTHKA
AHAIUTUYECKUX CUTHAIIOB B TypOumumerpuu u HedenomeTpuu. TpeOoBaHHS, MPENbIBISEMbIE K
HCIOJIb3YEMBIM aHAIUTUYECKUM PEAKIIHSIM.

Paszoen 2. DnekTpoxuMHYecKre METObI aHAIHU3a
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OOmast XapakTepUCTHKa 3JIEKTPOXMMHUECKHUX METOJOB aHajdu3a W HUX KiIacCU(pUKaIH.
Knaccudukanus 5>7IeKTpoJOB B  SIEKTPOXMMHYECKMX MeEToAax aHanuza. [lonspusyemble u
HENOJIIPU3yEMbIE AJIEKTpoAbl. Mcnonp3yemMble XHMUYECKHME U 3JIEKTPOXMMMUECKUE pEeaKLuH,
TpeOOBaHUs, IPEIBABIIEMbIC K 3TUM peakiusM. Bo3zmoxxknoctn 9XMA.

KonnykToMeTpusi U KOHIYKTOMETpHUYECKOoe TUTpoBaHWe. OOmIas XapaKTepHCTHKa METOJa.
AHAIUTUYECKUM CUTHAI B KOHAYKTOMETPUHU. YI€JbHAas W SKBUBAJIECHTHAs AJIEKTPOIPOBOJHOCTH
pPacTBOPOB 3JIEKTPONUTOB. [I0ABHKHOCTE MOHOB. IIpsiMas KOHIYKTOMETPHS U KOHIYKTOMETPUIECKOE
tutpoBanue. Kpusbsle THUTpoBaHMs. @DakToOpbl, BIUAIOIIME HA BHJI KPUBBIX THUTPOBAHUS.
[IpuHnunuanpHas cxemMa YCTaHOBKM JUIsl KOHIYKTOMETPUUYECKHMX HW3MEPEHUN, HCIOIb3yEMbIe
anektpoapl. Bo3moxxkHoctn wmeroxa. Ilpumepsl onpeneneHuil. BbICOKOYACTOTHOE THUTPOBAHUE.
Bo3moxkHocTu MeTona.

[Torenumomerpuss M INOTEHUMOMETPUYECKOE TUTPOBaHHUE. VIHIMKATOPHBIE JJIEKTPOIABI U
3JeKTpoAbl cpaBHeHHMs. lloTeHuman »snekTpoja Kak aHanuTUYecKud curHain. Honomerpus.
JonnanoBckuit U aud@y3nonnslii noreHuuansl. Kinaccudukanus HOHOCENEKTUBHBIX 3JIEKTPOJIOB.
VYpaBHenne Hukonbckoro-OiizeHMaHa. MeToabl KOJIMYECTBEHHBIX OIPENEICHUA M YCIOBUSA MX
npumenenud. [Ipsmas norenuomerpust (pH-merpus, nonomerpus). Bosmoxnoctu metona. Merobl
tuTpoBaHusa. OO6paboTKa KPUBBIX MOTEHIIHOMETPUIECKOTO TUTPOBAHUS.

Bonbramnepomerpudeckne MeTo sl ananu3a. Kimaccuaeckas monsiporpadus. Iomsipo-rpammer.
Wurepnperanuss  nonsiporpamMm.  OcTaTOuHbIE M KOHJEHCATOPHBIM  TOKH.  YpaBHEHHUE
nosisiporpaduueckoit BosHb ['eiipoBckoro-Mnpkoprua. [loTeHIIMaN MOMYBOIHBI KaK KauyeCTBEHHAs
XapaKTepUCTHKA AHAIUTUYECKOro curHaia. BeiOop u HazHadeHue mossiporpadudeckoro QoHa.
[Mpenenpubiii 1M (Y3NOHHBIA TOK KaK KOJIMYECTBEHHAs! XapaKTEPUCTHKA aHATUTUYECKOTO CHUTHAJIA.
AmMriepoMerpuueckoe TutpoBanue. OOIas XapakTepUCTHKa METOJAa W aHAIUTUYECKOTO CHUTHAJIA.
Bo16op ycnoBuii amnepomerpuueckux uzMepeHui. llpuHnunuanbHas cxema aMIepoMeTpUYecKoro
tutpoBaHus. Kpubsle TuTpoBanus. [IpuMepbl NpakTHYECKOTO UCIIOIb30BAHUS METOA.

Kynonomerpuueckuii MeTo aHaIMn3a

Knaccudukanus metonoB kynoHomeTpuu. KomudecTBO 3JeKTpUUYECTBA KaK aHATUTUYECKHIM
curHain. [Ipsmass KyJIOHOMETpHS M KYJIOHOMETPUYECKOE THUTpoBaHMe. Pacuer KoimuecTBa
3JIEKTPUYECTBA, 3aTPAYCHHOr0 Ha 3JIEKTPOXUMHUYECKYIO peaklnio. KyloHoMeTpuueckoe TUTPOBAHHE.
Boibop TOka »snexrtponusa. [lpuHIMnNManpHas cXeMa YCTAHOBKU Ul KYJIOHOMETPUYECKOTO
TuTpoBaHud. [IpakTHyeckoe NpHUMEHEHHE MeToJa. JIEKTpOrpaBUMETpuuecKui aHanu3. OOmas
XapaKTEepUCTUKA METOJa U AHAIUTUYECKOIO CUTHAaJa.

Pasoen 3. Xpomarorpaduyeckre METOAbI

OOmiass  xapakTepucTHKa XpoMmarorpapuyeckux MeToloB. TeopeThyeckue OCHOBBI
Xpomarorpaduyeckux MeTofoB. Xpomarorpamma. Ilapamerpsl yaep:xuBanus. KadecTBeHHas u
KOJIMUECTBEHHAs! XapaKTEPUCTUKH AaHAJUTHYECKOIO CUTHajla B KOJOHOYHOH Xpomarorpadumu.
OU3MKO-XMMHUYECKHE OCHOBBI XpoMmaTorpaguueckoro mpouecca. Kiaccupukanus MeToI0B
XpoMmaTorpauu IO arperaTHOMy COCTOSIHMIO (a3, MO MEXaHW3My pas3felieHuss U crnocoOy
odopmiuenus nporuecca. CTeneHb paszjeseHust U Kputepuil cenekTuBHocTH. Kputepuil paznenenus.
Onrumu3anus mporeccoB pazaeneHus: cMeced BemiectB. Koadduiment pacnpenenenus. OCHOBHOE
ypaBHeHHe Xxpomarorpadguu. CBszb (OpMbI BBIXOJHONH KpPUBOW € M30TEpMON pacmpesieieHus B
KOJIOHOYHOM xpomartorpadguu. BeicoTa, sKBUBajeHTHash TeopeThyeckod Tapenke. Kunermueckas
Teopust xpomarorpaduu. YpasHenue Ban-/leemrepa.

lNazoxkuakoctHas xpomartorpadus. OOmias xapakrepucTuka Meroaa. [IpuHIunuaneHas cxema
ra3oBoro xpomarorpada. VYcTpoilcTBO W Ha3HaueHHMe Y370B Xpomatorpada. TpebGoBanus,
MIPEAbSIBISIEMbIE K HEMOJBIKHONW M TOABWXKHON (azam. JleTtekTopbl. MeTtoasl uaeHTU(HUKAIAN
BEIIECTB B Ta30BOiM Xpomatorpaduu. MneHTHdHKanMs KOMIIOHEHTOB pa3JeNIIeMBbIX CMeced C
MOMOUIbIO JIOTAPU(PMUUECKUX HHJEKCOB YyAepxkuBaHUSA. CrnocoObl KOJIMYECTBEHHOTO aHaJIM3a.
[TprMepbI MPaKTHUECKOTO UCTIONb30BAaHUS Ta30BON XpoMaTorpadu.

XKunkocrnas xpomarorpadusi. Kraccudukanus MeTOA0B KUIKOCTHOM XpoMaTorpaduw.
Ocob6ennoctu BOXKX. IpunnunuanbHas cxema »KHIKOCTHOTO Xxpomarorpada. THIIBI 1eTEKTOPOB B
B2XX. JXwuakoctHoancopbumonnas BOIXKX. HopmaneHo-da3oBeiii u  oOpaiieHo-(pa30BbIit
BapUaHTBl: COpPOEHTHI, DJJIOCHTHI, pa3jeiseMble BemlecTBa. YpaBHeHHe Hokca. Mertonsl
UIeHTU(UKAIIMN BEUIECTB U KojaudecTBeHHOTro aHanmu3za B BOXKX. Ilpumepbr mpakTHdecKoro
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ucnonb3oBanuss BDOXKX. PacnpenenutensHas OymaxknHas xpomarorpadus. KauecTBeHHas u
KOJINYECTBEHHAsI XAPAKTEPUCTUKHM aHaIUTH4YecKoro curHama. OOnacte mnpumeHeHus. ['enb-
xpomarorpadus. [logsmwknas u HemonBuxkHas (aszpl. OOIIee ypaBHEHHUE, ONMHCHIBAIONIEE MPOLIECC
reap-xpomarorpaguu.  Bo3moxxkHoctn  remb-xpomarorpaguu.  Ilpumepbl  mpakTHdeckoro
ucnonb3oBanus. MonooOMeHnHass M uWoHHas Xxpomatorpadus. TpeOoBaHMs, TNpenbsBIIEMbIE K
peakuusM HOHHOro oomeHa. OcoOeHHOCTH MOHOOOMEHHOW xpomarorpaduu. KoHcraHTa MOHHOTO
oOmena. M3orepmbl noHHoro obomena. Karnonutel m aHnoHuTh. Ko3(h(UIMEHT ceneKTUBHOCTH.
Nonnas xpomarorpadus. biok-cxema noHHoro xpomarorpadga. Pazaenstoniye 1 KOMIeHcalluOHHbIE
KOJIOHKH. AHAJIMTUYECKUE BO3MOKHOCTH METO/1A.

ABTOMAaTHYECKMI M ABTOMATU3WPOBAHHBIM aHanmu3. [pyrue meroasl aHanm3a. [[ucKpeTHbIE
aBTOMaTHueckue aHanu3aropsl. [lpuHnun pgedictBus. HenpepbIBHBI NPOTOUHBIA aHAIU3 MU
MPOTOYHO-UHKEKIIMOHHBIN aHanmu3. [loHaTtne o0 aHanuTHYECKON Macc-crekrpomerpuu. CYIIHOCTh
MeTo/a. AHaJIN3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBIN aHAIU3.

4 O0beM yueOHO# JUCUMIITIMHBI

. O0BeM TUCHUILTAHBI
Bup yueOHoii padoThl
3E | Akaa. 4. | AcTp.u.
O01as TPyA0eMKOCTb 1N CHUNITHHBI 4 144 108
KonrakTHasi padoTa — ayuTOPHbBIE 3aHATHSI: 1,34 48,4 36,3
Jlexun 0,45 16 12
[TpakTnueckue 3anstus (I13) - - -
Jlaboparopusie paboTsl (JIP) 0,89 32 24
CamocrosiTesbHasi padora 2,65 95,6 71,7
KoHTakTHas camocTosTeNbHas paboTa
2,65
CamocTosiTeTbHOE H3YYCHHUE Pa3/IesIOB JUCITUTIIMHBI 95,6 71,7
Bujx HTOroBOro KOHTpOJIS: 3adeT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIHHBI
«HdopMmannoHHbIe TEXHOJOTHH B HAyKe H 00pa30BaHUI

1 Ileap AMCHMIVIMHBI — TIOATOTOBKA CTYAEHTOB B 001acTd HMH(POPMAIMOHHOTO
COMPOBOXKACHUSI HAYYHOW JESATENbHOCTH, IPUBUTHE HABBIKOB CaMOCTOSITEIBHOIO IOMCKA
XUMHUYECKON MH(DOPMAIUK B Pa3INYHBIX UCTOUHUKAX.

2 B pesyabrare udy4eHusi AMCUUILIMHBI 00y4YaIOLIUICH JOJIKEH:

Obnadamye cneayoMUMU KOMIIETEHIIMAMHU ¥ UHAUKATOPAMH UX TOCTH)KEHUS:

VK-1.1; VK-1.2; VK-1.3.

3namo:

- OCHOBHBIE COCTaBJISIIOIINE HMH(POPMAIMOHHOIO OO0ecreueHusl Mpolecca CONPOBOXKJIECHUS
HAY4YHOH JIeITeTbHOCTH, OHATUS U TEPMUHBL;

- OCHOBHBIE OTE€UECTBEHHbIE U 3apy0eKHbIE UICTOUYHUKU POoUIbHON NHGOpMAIUY;

- 0o0IIKe MPUHIMIIBI TOJTyYeHHs, 00padOTKU U aHANIN3a HAyYHOH MH(OopMaLuy;

Ymemon:

- BBIACNIATH  KOHKpETHblE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH,  HEOOXOOUMbIE  JUIA
MH(OPMaLIMOHHOTO 00eCIeUeHNs Pa3IMUHbIX HAyYHBIX MOTPEOHOCTENH;

- HaxXoAuTh MNpOQWIbHYI0 HWHGOPMALMI0O B pa3IUYHBIX OTEYECTBEHHBIX M 3apyOexHBIX
MH(OPMALIMOHHBIX MAaCCUBAX;

- o0pabaTbIBaTh U aHAJTM3UPOBATh JAHHBIE C 1IEJIbIO BBISBICHUS PEJIEBAaHTHOW MH(POPMALIUHY,

Bnaoemo:

- 3HAHUSIMM O COBPEMEHHBIX ABTOMATH3MPOBAHHBIX MH()OPMAIMOHHO-TIOMCKOBBIX CHCTEMax
(AUIIC), nx BO3MOXKHOCTSX, CI0co0ax B3auMOJIEHCTBUS C HUMH;
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- MPAKTUYECKMMH HaBBIKAMH HH(POPMAIIMOHHOTO TIOMCKAa C TOMOIMIBIO TEXHOJIOTHIMA
TEJIEeKOMMYHUKAMOHHOTO AOCTymna U IHTepHeT-TeXHOIOoTH;

- OCHOBHBIMHU NOJXOJAaMH JIJIsl aHAJIM3a MOJYYCHHOM NaHHBIX M HCIOJIb30BAaHUSI MX B CBOEHU
npoeccCuoHaNBHOM NeSTebHOCTH.

3 Kpartkoe cogep:xaHue TUCHUILIUHBI

Pazoen 1. Ocnosnvie nouamua u mepmunvl. Iocyoapcmeennas cucmema HAY4HO-
mexHuueckou ungpopmayuu. Unghopmayuonnsvie uzoanusn u bazvt oannwix.

1.1. O61me cBeeHus, onpeaeeHsi, HOHATHS B 00J1aCTH HHGOPMANMOHHBIX TEXHOJIOT Wil
U nHopManMoHHbIX cucTeM. Paccesnue u crapenue nadopmanun. Crnenndurka nHGOpPMALIUH 110
XUMUM U XuMudeckoi TexHoioruu. HMupopmaunonusie cuctemsl (MC) u uHboOpMannoHHbIE
texHosoruu. Ctpykrypa u kinaccupukamus VC. Dranel pa3BuTusS WHGOPMALMOHHBIX TEXHOJIOTHH.
Bunet undopmanmonusix TexHonoruid. MHbopmanumonnble pecypchl. ABTOMAaTH3MPOBAHHBIC
uH(popmannoHHo-TiouckoBbie cucteMmbl (AWIIC). JnamoroBble TOUCKOBBIE CHCTEMBI: OCHOBHBIC
GYHKIIMM U BO3MOKHOCTH, COCcOObI qoctymna. OCHOBHbIE KOMIIOHEHTHI T€JIEKOMMYHUKAIIMOHHOTO
nocryna kK pecypcam AUIIC. AnroputM nH(pOpMAIMOHHOTO TIOUCKA B pEXXUME Teneaoctyna. Beroop
JIEKCUYECKUX €IMHUII, UCIIOJIb30BaHNE JIOTUYECKUX U MO3UIIMOHHBIX ornepatopoB. NHdopmannoHHo-
MOMCKOBBIN sA3bIK. JIOTHKA M cTpaTerus noucka.

1.2. PedeparuBHbie xypHaabl. OnucaHue OCHOBHBIX CYHIECTBYOIIMX 0a3 JaHHBIX.
PedeparuBubie xypHansl: PedeparuBnblii sxypHan «Xumus», «Chemical Abstractsy. Ctpykrypa,
yKazaresu, alTOPUTMBI Pa3IMUHbIX BUAOB Noucka. basel nanueix (bJ). banku nanueix. CTpykTypa,
¢ynkunu, Ha3HayeHue. Tunsl 6a3 JaHHBIX 1 OAHKOB JaHHBIX.

Pazoen 2. Hugpopmayuonnvie pecypcot cemu Internet. Omeuecmeennvie UCHOYHUKU
UHpOpMayuu NO XUMUU U CMENHCHBIM 001ACMAM.

2.1. AHUIIC BcepoccuiickOro HWHCTUTYTAa HAYYHOM M TeXHHYeCKOH HWH@opmannu
(BUHUTHU) u AUIIC STN-International. OcuoBubie basbr manueix BUHWUTU. Ilpeamernoe
conepskanue u HanonHeHue. CTpykrypa gokymeHnToB B b/l BUHUTHU. MudopmaiimoHHO-MOUCKOBBIH
s3piKk.  [louckoBass  crpaterus. MHupopmanmonHo-ionckoBas — cuctema  STN-International.
Ocob6ennoctu AUIIC STN-International. Opranuzanus 1 BO3MOXHOCTH TIOMCKA. Pa3nudHbIe BUIBI
noucka: (STN-easy, STN Express, STN on the Web u ap.).

2.2. Buapl ucTo4yHMKOB HHGOPMAIUM, HHIAEKCbl LNUTHPOBAHMSA, KJIacCH(PUKaTOPBI,
TeMaTH4YeCKUil MOMCcK. 3HAKOMCTBO C OCHOBHBIMU BHUJJaMH UCTOYHHUKOB HH(OpMaLUK: MOHOTpaduu,
JccepTaluy, aBTopedepaTsl, CTaThbH, MATEHTHI, JEMOHUPOBAHHbIE PYKOIHICH, TE3UCH KOH(pEepEeHLINH,
ceTeBble MyOJIUKaLKY, CTaHAAPTHI U T.I. OcoOeHHOCTH 0(OPMIIEHUS CCHIJIOK Ha JaHHbIE UICTOYHUKHU.
Hcnons3oBanue oredectBeHHbix 0a3 gannbix PI'b, I'TIHTh, BUHUTU, PHb u ap. Mcnonb3oBanue
BO3MOXKHOCTeH Onbimotexu eLibrary. Unnekcel nutupoBanus. TemaTnueckuii MOUCK.

Pazoen 3. Hugopmayuonnvie pecypcor cemu Internet. 3apybdesicnvle UCMOYHUKU
UHpOpMayuU RO XUMUU U CMENCHBIM 001aCMAM.

3.1. O030p cymecTByHOIUX 3apy0e:KHbIX HH(OPMALMOHHBIX MCTOYHMKOB B 00/1aCTH
XMMHH, XMMHMYECKON TEeXHOJOTMH M CMEXHbIX Hayk. MHpopManumoHHbIE MOPTagbl U CaMThI
AJIEKTPOHHBIX M3JaHUM: CAalT AJIEKTPOHHBIX KYPHaJIOB AMEPHKAaHCKOIO XHMHUYECKOro OOIIecTBa,
noprtan Informaworld m3narensctBa TAYLOR&FRANCIS, nndopmanuonnsiii mopran SCIENCE
DIRECT wuznarensctBa ELSEVIER, noprans! uznarensct8 SPRINGER, WILLEY &SONS u ap.

3.2. UndopmaunoHnnie BO3MOKHOCTH Science Direct W 3J1eKTPOHHOr0 W3JAaHUA
AMEpPHUKAHCKOT0 XHMHYeCKoro odmecrBa. Science Direct: moMCKOBBIH HHTEpQEC, MONCKOBBIN
A3bIK, HayKOMETpHYecKHe (yHKUWU, [JONOJHUTENbHblE (QYHKUHUU. OJIEKTPOHHbIE U3JaHUS
AMEpUKaHCKOr0 XHMMHUYeckoro oomiectBa. OOmas xapakrepuctuka. HHpopMmanumoHHble H
MOMCKOBBIE BO3MOXHOCTH. [Tonsatre DOI. I1oucKoBBIil S3BIK.

3.3. 3apybOexnble HHGPOPMALMOHHbIE CHCTEMbI arperaTopbl Hay4YHO-TeXHHYeECKOM
uHpopManMu. Arperatopbl HaydyHO-TeXHMUYeCKO mHpopmaimu Reaxys, Web of Science, Scopus,
Google Academy. Munekce! nutupoBanusi. TeMaTHUECKU TTOKCK.

Pazoen 4. Hcmounuku namenmuou ungpopmayuu.

4.1. OcHoBHbIe NOHATHA OOBEKTOB HWHTE/NICKTYAJbHOH coOcTBeHHOCTH. IloHATHE
00BEKTOB HMHTEJUIEKTYalIbHOW cOOCTBEHHOCTH. [laTeHTHas NOKyMeHTalMsl Kak HHQOPMAIMOHHBIH
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maccuB. OCHOBHBIE TIOHSATHS U ONpe/eieHuss B oOnacTh narentoBeneHus. OObEeKTh N300peTeHuil.
[TarenTHOE 3aKOHOMATENHCTBO. MexayHapoaHas mareHTHas kiaccudukanus (MIIK). Ilarentabii
nouck. OcoOEHHOCTH U BUBI IIOUCKA.

4.2. OTeyecTBeHHbIE U 3apy0eKHbIE ABTOMATU3MPOBAHHbIE HHPOPMALMOHHO-TIOUCKOBbIE
CHCTEMBbI NMaTEeHTHOM MHGopManuu. XapaKTEepPUCTUKA, OpPraHU3alus, BO3MOKHOCTU IOHUCKA. B/l
®denepanbHOro MHCTUTYTa TpoMbiuieHHOH coOctBeHHOCTH (DPUIIC). CoctaB M BO3MOXKHOCTH
nocryna. Ctpykrypa nateHTHOro nokymenta B bJI. B/l AmepukaHckoro mareHTHOro BEIOMCTBA
United States Patent and Trademark Office (USPTO). Cocras B/l USPTO. Bo3moxHOCTH J1OCTYyTIA.
Crpyktypa mnarentHoro pgokymenta B bJI. BbJI ESPACENET. Komnekiusa mnateHTHbIX bB/]
ESPACENET. BosmoxhHoctu poctyna. CTpykTypa mnareHTHOro nokymeHta B bJI. Bunel u
BO3MOKHOCTH TIOHCKA.

Pazoen 5. Hnmepnem Kkaxk mexuonozus u uHhopmayuoHHwlii pecypc.

5.1. NHTepHeT Kak TexHoJiorus. licmonb3oBaHWe TEXHOJOTMH BEOWHApPOB B Y4EOHOM
nporiecce. CoBmecTHass paboTa HaJ JOKYMEHTAaMH M OpraHM3allid COBMECTHOTO OHJIAMH
MIPOCTPAaHCTBA Ui Hay4HOH paboThl. DddexT camoopraHuzauu B TJI00ATHLHOM KOMIIBIOTEPHOM
ceTd. XapaKTepUCTUKa coluaibHbIX cereidl. Ilomsitme o Onorocdepe. Mcmonb3oBanue cuctem
koHTposst Bepcuit GiHub. Bunabl mouckoBeix MammH. CTpyKTypa W TPUHLIUI PabOTHl MOUCKOBBIX
MaIlIHH.

5.2. TlouckoBble cUCTEMbI U HLUHKJIONEANYecKHe mopTaJbl. [louckoBas cuctema Google.
[Tpuemsr moucka mHpopmanuu. Cepsuchl nmoprana Google. Dnekrponnas nmoyra Gmail u cepsuc
GoogleTalk. ITouck nayunoit unpopmaruu B GoogleScholar. ABTomMaTHueckuili nepeBoJuuK BeO-
CTpaHHIl. DHIMKIoNenuueckue nopraisl Marepuer. Texnomoruss Wiki. Microprsi BOSHUKHOBEHUS H
CTpyKTypa cBoOoaHoM snnmknoneaun Wikipedia.

OO611ee KOJIMYECTBO Pa3/eioB S.

4 O0beM yueOHOM TUCUMILIUHBI.

N O0beM TUCUMITUHBI
Bup yueOHoit padoTbl
3E | Akap. 4. | AcTp.u.

O01as TPyA10eMKOCTh 1N CIUNITHHBI 3 108 81
KonTtakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,44 16 12
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
CamocrosiTesibHas padora 1,67 60 45
KoHTakTHas camocTosTeNbHas padoTa 1,67 0,2 0,15
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 59,8 44 85
Buja xkoHTpoJs: 3ayer

AHHOTaNUs padoyeil MPOrpaMMbl AUCHUNIIMHBI

«MuHepasiorus ¥ Kpucrauiorpagus»

1 I_Ie.]'lb JAUCHMIIIMHBI — COCTOUT B HpI/IO6peTCHI/II/I CTYACHTaAMH 3HAHMI 00 OCHOBHBIX IMOHSATHIX

KpUCTaJIOrpaduu, KpUCTAITIOXUMHUH, MHHEpPAJIOrMM M MeTporpauu [Uisi TOHMMAaHUS B3aHMMOCBS3H
BHYTPEHHEI0 CTPOEHHUS TBEPAOro Tejla C ero (PU3MKO-XMMHUYECKHMMM CBOMCTBAMH, JUIsl YIpPaBICHUS
CTPYKTYPOU M Ka4€CTBOM TEXHHUYECKHX MATEpPUAJIOB.

7.6

2 B pe3yabTaTre u3y4eHus AUCHUIIMHBI 00yYAIOUIUICH T0JIKEH:
Obnadams ClenyONMMA KOMIIETCHITUSMA U WHAuKatopamu ux noctwxenus: [1K-7.4, TIK-7.5, TIK-

3name:

— OCHOBHBI€ 3aKOHbI H IIOHATHA KpI/ICTaJIJIOFpa(I)I/II/I, KpUCTAJNIOXUMUHU, MUHCPAJIIOTHUU U
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nerporpaduy,

—  OCHOBHBIE ITOJIOKCHHS CTPOCHUS KPUCTAINIMYECKUX TBEPABIX TEII: KPUCTAUINYECKAsi CTPYKTypa
BEIIIECTBA, IPOCTPAHCTBEHHBIC TPYIIIBI CHMMETPUHU, OCHOBHBIEC THIIbI, OOIIME MPUHIUIBI KIACCU(PUKAIIN
Y OIACaHUs KPUCTAIUIMYECKUX CTPYKTYD;

Ymemu:

—  OHIpEeNsATh U OIMCBIBATE OCHOBHBIE CTPYKTYPHBIE THIIBI,

— MHCNONb3ysd 3HAHUS OCHOBHBIX JIMarHOCTUYECKUX CBOWCTB MMHEPAJIOB U TOPHBIX IOPOJA
IIPOBOAMTH UX OIIMCAHMUE;

— HNCHOJb30BAaTh  COBpeMeHHble VHTepHeT-pecypchl, TeMmarudeckue 0a3bl  JaHHBIX U
MOJIEJIMPOBAaHUE B IPUKIIAIHBIX MIPOrpaMMax [yl COCTABICHUS OMMCAHMS 33JaHHOTO KPUCTAJUIMYECKOIO
BELICCTBA.

Braoemy:

METOAMKOMN onucaHus MOp(OJIOrHH KPUCTAJUIMYECKUX TBEPBIX TE;

—  METOJMKOM orpeeneHus: GopMysl CAMMETPHH KPUCTANTNYECKUX MHOTOTPAaHHHUKOB;

—  METOAMKOM KPUCTAJNIOXUMHUYECKOTO OIMCAHMSI OCHOBHBIX TUIIOB KPUCTAJUIMYECKUX CTPYKTYP;

— HaBBIKAMHU UJACHTU(HUKAIMY BEIIECTBA 110 JAHHBIM Ka4eCTBEHHOTO PEHTIeHO(hA30BOr0 aHATIN3a

— METOAMKOM OIIpEeNeleHUsT M OINUCAaHUSA OCHOBHBIX MHHEPAJIOB W TOPHBIX IIOPOX IIO
JUArHOCTUYECKUM ITPU3HAKaAM.

3 Kparkoe coaepxxanue JUCUUIIMHBI

BBEJIEHUE

Beenenne. Coneprxkanue, 3ajaun ¥ B3aUMOCBS3b C JPYTUMH JUCLUIUINHAMU CIIELIMAJILHOCTH.

Paszoen 1 Ocnosvl kpucmannoepaguu.

1.1. Kpucramnuueckass CTpyKTypa M CUMMETpUs KpucTaioB. CHMMeTpHs Kak IPUHLIMI
KJIaccu(UKAUN KPUCTAUTUIECKUX TBEP/BIX Tell, MOHATHE 00 M30TPOITHBIX M aHU30TPOITHBIX KPUCTAIIAX.
OcCHOBHBIE CBOWMCTBAa KPHCTAJUIOB: AHU30TPOINHUSA/U30TPOINHUS, OJHOPOAHOCTh, CHOCOOHOCTH OTPAHATHCS,
CUMMETpHUS.

1.2. CuMMeTpusi KpUCTAUIOB. DJIEMEHTbl CUMMETPUM U CUMMETpUYECKHe onepauuu. TeopeMbl
CIIO)KEHUSI dJIeMEHTOB cuMMeTpuu. Popmyna cummerpun. CHUMMETpUsi Kak MPHHLIUI KJIACCH(PHUKAINN
KpucTaJioB. EnMHMYHBIE M CHUMMETPUYHO paBHbIE HampasieHus. Kareropuu, cuHronmu. 32 kiacca
CUMMETpUHU (TOYEYHBbIe Tpymibl KpucramwioB). KoopauHaTHble cucTeMbl M CHUMBOJBI TpaHeil. Bbuioop
KOOpJIMHATHBIX OCeM B KpUCTaJUlax HU3MIeH, cpeqHed M Bbicuiei kateropuu. Crepeorpadpuyeckue
IPOEKIUK 3JIEMEHTOB CHMMETpHUM. 3aKOH HpocThix uucen. Kpucramiorpaduueckue CUMBOJIBI T'paHEi
kpuctaoB. CumBoinsl Musuiepa (hkl).

1.3. ®opMbl H€aTbHBIX U PEATbHBIX KPUCTAIIOB. 3aKOHBI PACIIONOKEHHS TPaHel B KpUCTalax.
®opmsbl kpuctamios. [IpocTsie 1 koMOuHMpPOBaHHBIE (popMbl. OrpaHeHre KpUCTAJUIOB HU3LIEH, CpeHel U
BbICIIEH KaTeropuu. I'HomMocTepeorpaduyeckue NpPOEKIUU TrpaHei. PeanbHble KpHUCTaIbl. OCHOBHBIE
METO/Jbl BBIPAIIMBAHMS KPUCTAJJIOB W3 PacTBOPOB M paciuiaBoB. DopMbl peallbHBIX KPHUCTAJUIOB.
Uckaxxennsle u ycnoxHeHHble (opMbl. Kpucraminyeckue ckeneTsl W JeHApUTH. HurteBugHsie u
BOJIOKHHCTBIE (hOpMBI KpHCTaioB. HezakoHOMepHBIE, MPUOIMKEHHO-3aKOHOMEPHbIE U 3aKOHOMEpHBIE
CPOCTKH (Zpy3bl, MapaieldbHble CpPOCTKH, JIBOWHUKM CpacTaHus M JIBOWHUKM IpOpacTaHus,
HNOJMCUHTETUYECKHE TBOWHUKH, CHEPOTUTHI, SIUTAKCHUSI.

Pazoen 2. Ocnosvi kpucmanioxumuu.

2.1. KpucramioXuMHUYECKHUE XapaKTEPUCTUKH CTPYKTyp KpuctamioB. Ilpenmer u 3agaun
KpucTaymioxumun. Onucanue AajgbHEero Mnopsjika B KpUcTauiax ¢ MOMOIIBI0 IPOCTPAHCTBEHHBIX PEIIETOK.
DJeMeHThl CHMMETPUN KPUCTAITMUECKUX CTPYKTYP (INIOCKOCTH CKOJIB3AIIET0 OTPAYKEHHsI, BUHTOBBIE OCH).
Kpucrannnueckass cTpykTypa U CIOCOOBI €€ OMHMCAHHUS C MOMOUIbIO AJIEMEHTapHbIX suyeek. dopma u
ONHCaHHE DJIEMEHTApHBIX A4YEeK pPAa3NUYHbIX cuHTOHMH. I[lapamerpbl, cummerpus (dhopma) U THUIIBI
ueHTpoBok (P, C, I, F) snementapubix siueek. 14 pemerok O.bpaBe, ux pacmnpesesneHne 1Mo CHUHTOHHUSM.
[lonsiTie o0 mnpocTpaHCTBEHHBIX TIpynmnax cummeTpun. Cummerpus 230 HPOCTPAHCTBEHHBIX TPy
E.C.®enoposa. CumBonbl A.lllendauca. [IpencraBienre KpucTaIMYECKUX CTPYKTYP B BHJIE IIAPOBBIX
YIIaKOBOK U KJIAJOK. ['ekcaroHanbHas 1 KyOndeckas IUIOTHEHIIME ymakoBkH. KoopquHalmoHHbIe YuCcIa U
KOOpJMHAIIMOHHBIE MHOTOTPAaHHUKH.

2.2. OCHOBHBIE CTPYKTYpPHBIE THUIIBl KPUCTAIUIMUECKUX BelecTB. CHUCTEMAaTHKa KPUCTAINIMYECKUX
CTpyKTyp. OmnucaHue KpUCTAIUIMYECKUX CTPYKTYp: YUCIO (OPMYJIbHBIX €IMHHI] M CTEXHOMETpUYecKas
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dopmyna coeaMHEHUs, KOOPAMHAIIMOHHOE YHMCIIO, KOOPAWHAIIMOHHBI MHOTOTPAaHHHMK, PEHTTCHOBCKas
IUIOTHOCTh, IUIOTHEMIIME YMAaKOBKM M 3allOJIHEHHOCTh IYCTOT, MHpPOEKLHs Ha 0a30BYI0 IUIOCKOCT.
Omnucanue CTPYKTYpPHBIX THUIIOB IMPOCTHIX BEILECTB (MEaW, MarHus, rpadura, anmmasa U Ap.), OMHAPHBIX
coemuaeHuil THHma AX, AXn (raqmra, (aroopuTa, pyTHIIA U Jp.), CIOXHOOKCHUIHBIX COCIMHCHHI
(InuHeNnu, IEpOBCKUTA U JIP. ).

2.3. Ilonarusa nonuMop@usm u u30MophU3M KPUCTAITUYECKUX TBEPABIX Tel. TBepable pacTBOPHI U
ycnoBus ux oOpa3oBaHus. TBepbie pacTBOPHI, YCIOBUS X 00pa3zoBanus. M3omophusm.

2.4. Wpentudukanus KpUCTAJUIMUECKUX BEIIECTB C IOMOIIBIO PEHTICHOCTPYKTYPHOTO U
peHtreHoda3zoBoro aHanu3oB. YpaBHeHnue bperra-Bynbda u nHpopMaTuBHOCT PEHTTEHOBCKUX METO/IOB
aHaJIM3a MPU U3YYEHUHN KPUCTAUINYECKUX BEILLIECTB.

CoBpeMeHHbIE TeMaTHueckue 0a3bl JaHHBIX 10 KpUCTAIorpaguu, KpUCTAIOXUMUU U
MUHEPAJIOTUH, IPUKJIIAJHbIE KOMIIBIOTEPHBIE IPOTrPAMMBI JIJIsl ONTMCAHUS KPUCTAJUIMYECKUX TBEPABIX TEII.

Pazoen 3. Ocnoswvt munepanocuu u nempoepaguu.

3.1. Baxneiimme Kiacchl MUHEPAJIOB M MX JMArHOCTHKA MO (U3MKO-MEXAaHUYECKUM CBOHCTBAM.
OcoOenHocTH cocTaBa M (u3nyeckue cBoiicTBa. ['eHe3uc u GhopMbl HAXOXKIEHUSI MHUHEPATIOB B MPUPO/IE.
CamopoHble MEeTaUIbl U METAIOUABI. 30JI0TO, MJIaTuHa, rpaduT, anmas, cepa. OKCHIBI U THIPOKCHUIBI.
Oxkcuppl xene3a: reMaTuT (KpacHBIN jKeNe3HSK), MarHeTUT (MarHUTHBINA KeNe3HSK), XPOMHUT (XPOMHCTHII
KEJIE3HSIK), TUMOHUT (Oypbli skene3HsK). OKcHlbl KpeMHUS: KBapll (TOpHBINA XpycTaib, KUIbHBIA KBapll,
MOPHOH), XalllleZIOH, arathl, OHajl - MPHUPOAHBINA Telb KPEMHEKUCIOThL. CHUIMKATHI: MOJEBbIC LINATHI,
He(enuH, THPOKCEHBI, TJIMHBI, TalbK, acOeCT, CEpIEeHTHHHUT, NUPOPWUIAT. AmNatuT U (HOCPOPHTHI.
KapOoHnatsl, HUTpaThl, Cylb(aThl: KANIbIHUT, MATHE3UT, TOJIOMUT, THUIIC, COAA, TPOHA, MUPAOUIIUT (TOpbKas
COJIb), ATYHUT (KBacCIOBBIM KaMeHb). ['aJloreéHHAbl: TaJIUT U KaMEHHas COJib, CUJIBBHH, (DIIFOOPUT.
Cynbduabl, apceHUbl U AHTUMOHUABL: TUPUT (CEPHBIN KOMTUYEIaH), XaJIbKOIUPHUT (MEIHBIA KOMYEIaH) U
np. JlnarHocTuka MUHEPAIOB MO UX (PU3NKO-MEXAaHWYECKHM CBOMCTBaM: T'€HE3UC U (YOPMBI HAXOXKICHHS
MUHEPAJIOB B NpPHUPOJE, LBET, I[BET YEPThI, MPO3PAYHOCTh, CIAWHOCTb, TBEPIOCTb, IUIOTHOCTH M HX
IPUMEHEHNE B IPOMBILIEHHOCTH.

3.2. Cucrematuka TOPHBIX IMOPOJ U WX JUATHOCTHKA MO (PU3UKO-MEXAaHUYECKUM CBOMCTBAM.
MarMaTruecKkue TOpHBIE MOPOIBI: TIYOMHHBIE NOPOABI (TPAaHHUTHI, HEPETUHOBBIE CHEHHUTHI H Ip.).
WznuBmmecs: mopoas! (6a3anbTel, OpPUpUTHL U 1p.). [IpoIyKThl ByIKaHHYECKOU AEATEILHOCTU (TY(QBI,
nem3a, NepiauTsl U 1p.). JKuibHble MOpob! (IErMaTUTHI, )KUIBHBIA KBapll). OcaqouHble TOPHbIE TOPOJIbIL:
00JIOMOYHBIE TOPOJIBI (IIECKH, TIECYAHUKH ), TTINHBI (KaOJMHOBBIE, MOHTMOPUJNIOHUTOBBIE). XUMUYECKUE U
OHOJOrMYecKre OcCaJKu (MHUHEpAIbHBIE COJM: AaHTUAPUT, THUIIC, KaMEHHas COJib, KApHAJIUT U Ap.;
KapOOHATHBIE MOPOJIbl: W3BECTHSIKU, MEJ, JOJOMMTBI, MarHE3UThbl, MEPrelid; KPEMHE3EMUCThIE MOPOIbL:
OTIOKH, TpETesbl, AMATOMUTHI). Mertamopduueckue TropHble MOPOJIbl: MEPEKPUCTAIIIM3OBAHHBIE TIECKU U
NECYaHUKH (KBapLUThI), MEPEKPUCTAUIN30BAHHBIE M3BECTHAKM M Mel (MpaMop), CIaHLbl M JIp.
JlnarsHocTtuka TOpHbBIX MOPOA MO UX PU3NKO-MEXaHUUYECKUM CBOICTBaM: MUHEpaIbHBIA COCTaB, CTPYKTYpA,
TEKCTypa ¥ T€HE3UC FOPHBIX MOPOJ, U IPUMEHEHHUE B ITPOMBIILIJIEHHOCTH.

3.3. KpucramioonTuueckue MEeTOJAbl HCCIEJOBAaHUS MHUHEPAJBHOTO ChIpbS M TEXHUYECKUX

IPOIYKTOB.

4 O0beM yueOHOM IMCUMILINHBI.

O0beM TMCHHUIIMHBI
Buj yueOHoi padoThl Axan, | Acip.
3E
4. 4.
O0mas TpyA0eMKOCTh JMCIHILIHHBI 2 72 54
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHSITHS: 1,34 48 2 36,18
B TOM 4HCJe B (popMe NPAKTHYECKO# MOAT0TOBKH - - -
Jlexmun 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUYECKON OATOTOBKU - - -
[Tpaktuueckue 3arstus (I13) 0,44 16 12
B TOM 4HCIIe B GOopMe MPAKTHUECKON IO OTOBKH - - -
JlaGopatopusbie pabdotsl (JIP) 0,44 16,2 12
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B TOM 4ucIie B popMe NPAKTUYECKON MOATOTOBKU - - -
CamocTrosiTejibHasi padoTa 0,66 23,8 17,82
KonTakTHas camocTosTensHas padora

0,66 0,20 0,15
CamocTOosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 23,6 17,67
Bua uToroBoro KOHTpoJIA: 3auer

AHHOTaUus padoyeii MporpaMMbl I CHUILIHHBI
«JIadopaTopHbIil NPAKTHKYM 110 COBPEMEHHbIM MeT0aM HCCJIeJ0BAHUS MATEPHATOB H IIPOLECCOB»

1 Ieap IUCUMIUVIMHBI — OCBOGHHE CTYJCHTAaMH COBPEMEHHBIX METOJO0B (DPHM3UKO-XUMHYECKOTO
aHalu3a M UCCIEN0BaHMs MAaTepHalioB U IPOLECCOB, NPUMEHAEMBIX JUIsl 3alIUThl OT KOPPO3HUHU
000pyI0BaHUS SHEPTO- U pecypcocOeperaromux mpon3BOICTB.

2 H3ydyeHue NUCUMILIMHBI HANPABJIEHO HAa NpUoOOpeTeHHEe CJCAYIIIMX KOMIETEHUHH H
HH/IMKATOPOB MX AOCTHKECHHSA:

1IK-4.1, IIK-4.2, [IK-4.3, I[IK-7.3, I[IK-1.4.

3nameo:

- KJJaCCUYeCKHe MTPpUeMbl paboThl Ha HCCIIEI0BATENbCKUX IPUOOpax;

- OCHOBBI IIPOBEJICHUS CJIOKHBIX MHOTOYPOBHEBBIX HAayUHBIX 3KCHEPUMEHTOB C HCIOJIb30BaHUEM
HOBeH11ero 000py10BaHuUs;

- METOIBI TIOMCKA, aHAJIM3a U CHHTEe3a HH(pOpMaIK 0 MaTepuaiax u mporeccax;

Ymemy:

- BEIOMPATh ONTUMANIBHBINA METO]T MICCIIEIOBAHUS MaTEPHAJIOB U MPOLIECCOB Il KOHKPETHBIX 3a/1a4;

- BBIIOJHATh (PU3UKO-XUMHUECKUE MCCIIEJOBAHUS, HAIPaBICHHbIE Ha pPa3pabOTKy HOBBIX U
MOBBILICHHE KaueCTBA YK€ CYIIECTBYIOLUX MaTepHaIOB U MPOIIECCOB,;

- OCYILIECTBIATh KOHTPOJb COCTaBa, CTPYKTYpbl M CBOWCTB MAaTEpHAIOB C HCIOJIb30BAHUEM
COBPEMEHHBIX aHAIUTUYECKUX CPEJICTB U KOMIIBIOTEPHOIO IPOrPaMMHOI0 00ECTIEUEHMS;

- CaMOCTOSATEJIBHO I0JIyyaThb W MHTEPIPETUPOBATh AHAIMTUYECKHE JAaHHBIE C HCIOJIb30BAHHUEM
COBPEMEHHOT0 NPOrpaMMHO-METOJUYECKOI0 00eCIIEUEHHUS;

Braoems:

- OCHOBHBIMHU COBPEMEHHBIMU METOJIMKAMHU HUCCIIEI0BAaHUS MaTepUAJIOB U MPOILIECCOB;

- HaBbIKaMU pabOThI HA COBPEMEHHOM HCCIIeI0BaTEeIbCKOM 000PY/I0BAHUY;

- HaBbIKaMHU IUIAHUPOBAHUS M IPOBEJEHUS HCCIEAOBaHUN M pa3pabOTOK B 00JacTH 3alIUThI
METAIIIMYECKUX U HEMETAJUINYECKUX MATEPUATIOB OT KOPPO3HUH.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Pa3zoen 1. Knaccugurayus u npumeHnenue memooog u cpeocms OuasHOCmMuKy O0Jisk UCCIe008aAHUs,
KOHMPOJIAL U ammecmayuu Mamepuanos. INeKmpoHHAs MUKPOCKONUS

OCHOBBl TEXHHKM U TEOPHM, YCIOBUS MPOBEAECHUS COBPEMEHHOIO (PU3MKO-XUMHUYECKOTO
skcriepuMenTa. [IporpaMMHoe obecrieueHue cpeicTB JUarHOCTUKU MaTepUaoB.

Mertponorust pU3NKo-XUMHUYECKOTO aHAIN3A.

[IpocBeunBatomas snekTpoHHas Mukpockonus (IIOM). PactpoBas snekTpoHHas MHKPOCKOIUS
(POM). Pentrenocnektpanbhbiii Mukpoananu3 (PCMA). CunoBast TyHHenbHass Mukpockomnus (CTM).
OOBbeKTHI UCCIIEIOBAHUN U X MOAT0TOBKA. Annapatypa. OCHOBHbIE IPUHIIUIIBI METOIOB.

Paszoen 2. Cnexmpanvrvle Menoosl UCcie008aHus Mamepuailos

Krnaccudukanusa crnekrpockonuyeckux MeToqoB. OCHOBHbBIE THIBI B3aUMOJEHCTBUSI BELIECTBA C
n3nyyeHueM. @oTonpoBOAMMOCTb TBEP/BIX TEIL.

ATOMHO-3MHCCHOHHBIN (AD) 1 aTOMHO-a0COpOITMOHHBIN (AA) aHaTU3.

KonebarenbHas cnekrpockonus: uHdpakpacHas (UK)- n xomOGunanmonnoro paccessnust (KP)-
CIIEKTPOCKOIIHSL. Mertonsl MOJIEKYJIIPHOM ONTHYECKOU CIIEKTPOCKOITHH. Konopumerpusi.
dotoanekrpokonopumeTpusi.  Cnekrpodoromerpus.  Pammocnexktpockonus.  MeToasl — SAepHOTO
MarHuTHoro pesonanca (SAMP), sanepnoro kBagpymnosbHoro pe3oHaHca (AKP) u snexktponHoro
napaMarHuTHoro pesonasca (O11P).

Pazoen 3. Memoovl onpedenenus XuMuiecko2o cocmasa Mamepuaios

XUMHUYECKUN JJIEMEHTHBIN aHanus. JlokanbHbIH PEHTI€HOCIIEKTPAIIbHBIN 5
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peHTTeHOITYOPECIICHTHBIH METObI aHanmu3a. Macc-criekTpoMeTpus. [IpuHIMNMANbHAsS CXeMa U THUIIBI
Macc-CIEKTPOMETPOB. MeTobl HcciieioBaHus MOBEpXHOCTU. Oxe-3eKTpoHHas cnekTpockonus, POIC,
oOpatHoe pe3epdopaoBckoe paccesHue. 3MepeHusi ynenpbHOW TMOBEPXHOCTH U MOPUCTOCTH.
BosmoxxnocTtu nepuatorpaduu.

Pa3zoen 4. Kpaesou yeon cmauusanus

HccnenoBanne u3MEHEHHs yrila CMAaYMBAHMS HA PA3IMYHBIX [MOBEPXHOCTAX C TEUEHHUEM BPEMEHHU.
JleTekTUpOBaHUE COCTOSIHUSI TIOBEPXHOCTH, a TakKe aHallu3 MPOILECCOB, MPOUCXOMAIIUX B
MPUIIOBEPXHOCTHOM CJIO€ BEUIECTBA TOJIIMHON MOpSAJKAa HECKOIbKUX HAHOMETPOB IPU KOHTAKTE C
KUJKUMHU cpefamu. V3aMepeHue MOBEpXHOCTHON 3HEPrHH, ONMpPEEICHHUE HMIEPOXOBATOCTU MOBEPXHOCTH,
YCTaHOBJICHHME TOYHOI'O0 BPEMEHHU Hayajla U CKOPOCTH IMPOIIECCOB KOPPO3UU METAUIOB, B TOM YHUCJE MPHU
OPUMEHEHUU 3alUTHBIX TOKPBITUH, MMEIOIIUX HAHOPAa3MEPHYIO TONIIMHY, OLEHKY CTEleHHU
3arps3HEHHOCTH TOBEPXHOCTEH (JIAHHBIM METOJOM MOKHO BBISBIISITH 3arpsi3HEHHs, HEICTEKTUPYEMBbIE
BU3YaJlbHO, @ HMHOTJA JaXXe C IOMOIIbI0 MHUKPOCKOIIMH), UCCIENOBaHHE OOpa30BaHUS CMAuMBAIOIINX
MIEHOK Ha MOBEPXHOCTSIX MATEpPUAJIOB B YCIOBHSX IMOBBIIIEHHON BIIAXKHOCTH (IPOIECC MOXKET UMETh
pelarolee 3Ha4eHue JJIsl MaTepualoB, MPUMEHSIEMbIX B 3JIEKTPOTEXHUKE U AJIEKTPOHHKE), ONpEIeIIeHNE
JIOJIA KaXKJI0TO U3 KOMIIOHEHTOB B ITOBEPXHOCTHOM CJIO€.

4 O0bem yueOHOH TUCUHMIINHBI

O0BbeM THCHHUILIHHBI
Buj yueOHoit padoThI Axan, | Acip.
3E
q, q,

O01as TpyA10eMKOCTb 1Y CHUNITHHBI 4 144 108
KonrakTHasi padoTa — ayJuTOPHbBIE 3aHATHSI: 0,83 30 225
B TOM 4ucJje B (popMe NpaKTHYECKOIi MOATOTOBKH 0,83 30 22,5
JlaboparopHsie paboTsl (JIP) 0,83 30 22,5
B TOM 4YHCJIe B (hOpMe NPAKTUYECKON MOATOTOBKH 0,83 30 225
CamocrosiTesibHas padoTa 2,17 114 85,5
KoHTakTHas camocTosTeNbHas paboTa 517 0,2 0,15
CamocTosTenpbHOE H3YUYCHHE PA3/IeNIOB TUCIIUILIHHEI ’ 113,8 | 85,35
Bu1 MTOroBOro KOHTPOJISI: 3a4er

AHHOTauA padoyeil NporpaMMspl JUCHUIJIMHBI
«Teopernyeckne 0OCHOBBI KOPPO3UI)

1. Heap aucHUNIMHBI — TPUOOpPETEHHE CTYACHTAMU 3HAHUW O KOPPO3UMOHHBIX MpoIleccax,
HpOTeKaIOHII/IX B T'a30BbIX U KXKHUIAKHUX cpenax, 0 BHUIaX KOppO3I/II/I, UMCHIIIUMHU MECTO B HpI/IpOI[HI)IX nu
TEXHOJIOTMYECKHUX cpeax.

2. B pe3yabTare u3yyeHusi AUCHUIJIMHBI 00YYAKOIIUIICS J0JIKEH:

Obaadoams cleayOIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

TIK-6.1, IIK-6.2, [1K-6.3.

3namey.

— (U3MUECKHUI CMBICIT TTPOIIECCOB, MTPOTEKAIOIINX Ha JIEKTPOax;

— MEXaHM3MbI MPOTEKAIOIINX KOPPO3ZUOHHBIX MPOIECCOB;

— METOJBI UCCIIENOBAaHNA KHHETUKH JIEKTPOAHBIX IIPOLECCOB U MPOLIECCOB KOPPO3UH;
— CIOCOOBI KOPPO3UOHHBIX UCIIBITAHUH.

Ymemes:

— CHUMAThb HOJ'I?IpI/I3aI_II/IOHHI)Ie KpI/IBLIe 3J'IeKTpO)IHI)IX HpOHeCCOB, CTpOI/ITI) JII/IanaMMI)I
KOPPO3HH;

— OIpeAeNiaTh Ha OCHOBE SKCIIEPUMEHTAIbHBIX UCCIEI0BAHUNA U TUTEPATYpPHBIX JAHHBIX TOKU
Y TIOTSHITHATBI KOPPO3HH, TTOKA3ATEIN KOPPO3UH;

— ONpeAeNATh JUMUTUPYIOUIYIO CTaIMI0 KOPPO3HUOHHOTO MPOLIECCa;
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— IPOU3BOJUTH OLIEHKY KOPPO3UOHHOM CTOMKOCTH MaTEPUAJIOB B arPECCUBHBIX CPENaAX;

— IPOBOJUTH YCKOPEHHbIE KOPPO3UOHHBIE UCTIBITAHMUS;

— HIPUMEHATHh MOJYYEHHYI0 HMH(OpMAanMIO JUIsl PELIEHHS KOHKPETHBIX TEXHOJIOTMYECKUX
3az1a4.

Bnaoemp:

— HaBbIKAMH HAaCTPOMKU TEXHOJOTHYECKOro O0OpYAOBaHMs, HalaJKh MPUCIOCOOICHUH,

MHCTPYMEHTA U JIPYTOil OCHACTKHU, BKIIOUEHHOH! B TAOOPAaTOPHBIN MPAKTHKYM.
3. Kpartkoe cogep:xanue JUCUMILIMHbBI

Paszoen 1. Beeoenue. Teopemuueckas 31eKmpoxumus

3HaueHue, LeaM M 3aJayd  AUcUMIUIMHBL.  COBpPEMEHHOE OIpPENEICHHE KOPpO3UU W
COIIPOTHBIICHUSI MaTepHasioB. 3HaueHHEe OOpbObl ¢ Kopposueidl. OCHOBHBIC pa3feibl U TOHATHA
qucuuiuiveel. Kitaccudukanus BUI0B paspyleHUs] MAaTepUaIoB MO ASHCTBUEM arpecCUBHBIX CPeEl.
KonuuecTBeHHass OLEHKa KOPPO3MOHHOIO pa3pyLIEHUs MaTepuaioB. OJIEKTPOXUMHYECKas U
XUMHUYECKast KOPPO3HsL.

OcHoBHble OHATHS dneKTpoxuMuu. [IpoBoguuku I u Il poga. DnekTposin3 Kak OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIN IIPOLIECC.

Knaccudukanys npoBOJHUKOB U IPOXOXKACHHUE IOCTOSHHOTO 3JIEKTPUUECKOIO TOKa Yepes
JNEKTPOXUMHUYECKNE CHCTEMbl. OCHOBHBIE THIIBI 3JIEKTPOXMMHMUYECKHX CHUCTEM M HMX COCTAaBHBIE
yactu. OmnpeneneHne MOHATUNH KaTod M aHoA. OTIMYMTENbHBIE NPU3HAKU BIEKTPOXMMHUYECKUX
pEeaKIuu.

3axonbl Dapazest, KaXyluecs oTKIOHEHHs. BbIxo o ToKy.

Pasoen 2. Ocnoswi snexkmpoxumuiecko mepmoounamuxu

[IprurHbBI BO3HUKHOBEHUS 3JIEKTPOXMMHUYECKOIO MOTEHIMAIa HA IPaHULE AJIEKTPOI-PacTBOp.
PaBHOBecue B 31eKTpOXUMHUYECKOH LeNH. OKHUCINTENbHO-BOCCTAHOBUTENBHBIE MOJIYPEAKLIUH U
MOHATHE JJIEKTPOJHOro mnoTeHnuana. Kiaccudukanms snextponoB. KoHIENus 31eKTPOHHOTO
paBHOBECHsI Ha TpaHULE MIeKTpoA-MeTaiul. Kiaccudukanus snexrpoxumuueckux neneil. [Ipasuiio
3HakoB U pacuet D/IC.

BonoponaHelii 37€KTpoA M CTaHAapTHas BOAOpPOJHAs INKaja. KHCIOpOIHBIM 3IEKTPO.
Huarpamma [lyp6e. MemOpaHHbBIE paBHOBECHE, MEMOPAaHHBIN TTOTEHIIHAI.

CrpoeHne ABOWHOTO 3JEKTPUYECKOIO CIIOS

CBsi3p 2JEKTPUUECKUX U aJCOpPOLMOHHBIX SBJIEHMM Ha rpaHule paszena ¢a3. EmxocTs
JBOMHOIO 3yeKTpudeckoro cios. IloreHnmans! HyneBoro 3apsga U MexaHu3M BO3HUKHOBeHUS D/IC
ANEKTPOXUMHUYECKOM LETH.

OcHOBHBIE MOJIEJIbHBIE NPEACTABIECHUS O CTPOSHUU JIBOMHOTO 3JIEKTPUUECKOTO CIIOSI.

OCHOBBI 2JIEKTPOXUMUYECKON KMHETUKH.

OO0mas XxapakTepUCTUKA 3JIEKTPOXUMHUYECKUX TporieccoB. [lonspusanonHas XapakTeprucTuka
B YCIIOBHUSX JUMHUTHPYIOIIEH CTaJluA MaccolepeHoca. MeTos Bpalaromerocs JUCKOBOI0 dJIEKTPOAA.

Teopus 3aMeUIEHHOTO pa3psiia U €€ COBpeMeHHOe 00O0CHOBaHME. MeTo/ bl U3yueHus: CTaaui
pa3psA-nOHU3ALMH. 3aKOHOMEPHOCTH JIEKTPOIHBIX IIPOLECCOB B YCIOBUSAX MENJIECHHON XMMHUECKON
cTaauu. MHorocrauitHble peakliiy ¢ OCIe10BaTENbHBIM IEPEHOCOM 3JIEKTPOHOB.

4. O0beM y4eOHOH JUCHHUILJIMHBI

O0bemM TUCUUIIMHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTb 1M CHUITTHHBI 5 180 135
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSI: 2,28 82 61,5
B TOM 4HcJje B GopMe NPaKTHYECKO MOAT0TOBKH 0,89 32 24
Jlexuun 0,89 32 24
[TpakTraeckue 3austas (I13) 0,5 18 13,5
JlaGopatopusbie padotsl (JIP) 0,89 32 24
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B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU 0,89 32 24

CamocTrosiTejibHasi padoTa 1,72 62 46,5
CaMocCTOATEIbHOE NU3YUYEHHE PA3AEIOB IUCHUIIIMHBI 1,72 62 46,5
Bua konTpos:

JK3aMeH 1 36 27

KonrtakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K K3aMEHY. 35,6 26,7
BuJ HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTAaIUs padoyeil mMporpaMMbl U CHHIJIHHBI
«CBoiicTBa M TEXHOJIOTHH HEMETAJIMYECKUX MATEPHAJIOB)

1. HCJIL AUCHUIIJIMHBI COCTOUT B YCBOCHHMHM CTYACHTaMU MCTOAOB OICHKHU KOppO3I/IOHHOﬁ

CTOMKOCTH  (XMMMYECKOI'O  CONPOTHBIICHHMS) IMEpPCHEKTHBHBIX  HEMETAJUIMYECKUX  MaTepHasos,
O3HAKOMJICHHH C HX CTPYKTYPHBIM COCTOSHHEM M CBOMCTBaMH, HAaxXOXACHHE IyTed MX 3alIUThl OT
BO3JICHCTBUS arpeCCUBHON KOPPO3UOHHON CPEJIBI.

2. B pe3yabTare H3y4eHUs THCUUIIMHBI 00yYAIOMMIiCS TOIAKEH:

Obnadoams cleayOIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

IIK-7.1; I[IK-7.2; [IK-7.3; I[IK-7.4

3nams:
COBPEMEHHBIE M TEPCHEKTHBHBIE KOHCTPYKIHMOHHBIE W (DYHKIMOHAIbHBIE HEMETAJUTMYECKHUE
MaTepHabl;
CBOWCTBA pa3IMYHbBIX IPYII HEMETAIJIMUYECKUX MaTepHaJIOB;
OCHOBHBIE KOPPO3UOHHBIE CPEJIbI, CTOCOOHBIEC YXYIIIATh CBOWCTBA HEMETAJUIMYECKOTO MaTeprasa B
Ipoliecce ero HKCILTyaTaluy;
00JIaCTH MMPUMEHEHHSI HEMETAJNTMIECKUX MaTEPUAIOB;
CYIIHOCTb IPOLECCOB KOPPO3HMOHHOIO pa3pyLIeHHUs MaTepUaIOB M IEPCIEKTUBHbIE METObl
3alIUTHl HEMETAJUIMYECKIX MaTepPHaoB OT KOPPO3HH.

Ymemy:
CBSI3BIBATh (PM3UYECKHE U XUMHUYECKHE CBOMCTBA MAaTEPUAIOB M TPOIIECCHI, MPOTEKAIONINE B HUX C
UX KOPPO3HOHHOH CTOMKOCTBIO MPH B3aMMOAEHCTBUH C Pa3IMUHBIMU arpeCCUBHBIMU CpElaMU;
aHaJIM3UPOBaTh CBOICTBAa MaTEpPHUAJIOB;
WCTIOJh30BAaTh 3HAHUS TEOPETUYECKUX OCHOB MATEPHAJIOBEICHUS WM TEXHOJOTUH COBPEMEHHBIX
MaTepHajoB NpPU peIIeHUH KOHKPETHBIX NPUKIAJHBIX 3aJad 3allUThl OT KOPPO3HOHHBIX
paspylleHNH;
aHAJM3UPOBATh NMPUYMHBI YXYIIIEHUS HSKCIUTyaTallMOHHBIX CBOWCTB MaTepHalioB M IpejasaraTb
000CHOBaHHBIC BAPHAHTHI UX YIyUIICHUS.

Bnaoemu:
HaBbIKAMU  BBIOOpAa  pAIMOHAIBHOTO METO/Ja 3allUThl MaTepuaja B  3aBUCUMOCTH  OT
(YHKIMOHATIBHOTO Ha3HAYECHUSI MAaTEPHAJIOB U TEXHOJIOTMYECKUX TPEOOBAaHUN K U3/IEIHIO;
HaBBIKAMHU TIOJI00pa PAlMOHATIBHOHN 3aIIUTHl MaTepHalia OT KOPPOZHOHHOTO Pa3pyIICHUsS C IEIThI0
IPOJJICHUS €r0 CPOKa CITYKOBI;
COBPEMEHHBIMU HMH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIMU TEXHOJIOTUSIMH U CPEJICTBAMU TpHU
pa3paboTKe TEXHOJIOTHYECKUX IMPOIECCOB 3alIUTHl COBPEMEHHBIX MAaTEPHAJIOB OT KOPPO3HOHHOTO

paspyueHus;
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— HaBBIKaMU pPA0OTHI C HAYYHO-TEXHUYECKOH JHUTEpaTypod M HOPMATUBHOW JOKyMEHTalueH B
00J1acTH MaTepuajoBEJACHUS W 3allUThl OT KOPPO3WH, a TaKKe CIIOCOOHOCTAMH COOUpAaTh,
aHaM3UPOBaTh, 0000IIaTh HAYYHO-TEXHUYECKYI0 HHPOPMALIUIO TI0 TEMATHKE HCCIEIOBAHUS.

3. Kparkoe coaep:kanue TUCHUIIAHBI

Pa3znesn 1. Marepuanbl, ucnonb3yemble B TexHUKe. BBeaenue. TpeOoBaHMA K NEpCHEKTUBHBIM
HEMETaUTMYecKuM MarepuaiaMm. Kiaccupukanuss OCHOBHBIX THIIOB COBPEMEHHBIX KOHCTPYKIIMOHHBIX U
(YHKIMOHATBHBIX HEMETATMYECKUX MAaTEPUAIIOB U KOMIIO3UTOB.

1.1. Cunukatneie marepuansl. OOmume cBefeHus. Marepuanbl, NoJdydaeMble NYTEM ILIaBICHUS
TOpPHBIX IOPOJA WM JAPYTUX MPHUPOAHBIX BEIIECTB: KaMEHHOE JMTHE, IUIABICHBIM KBapll, CTEKJIO
(onmTHYeCKOe CTEKJIO), CHUTaUIbl, CHJIMKATHBIE 5SMajid. MaTepuaibl, MOJydaeMble IYTEM CIEKaHUs
IPUPOJIHBIX BEIIECTB: KHUCIOTOYNOPHAs KepamMuka u ¢apdop; MUHEpalIbHbIE HEOPraHUYECKHE BSDKYILINE
BEIIeCTBa M MaTepHallbl HA UX OCHOBE: BO3YIIHbIE MUHEPAJIbHbIE HEOPTaHUYECKHE BSIKYIIHME BEIECTBa,
TUAPaBINYECKUE MUHEPATbHBIE HEOPTraHUUECKHE BSXKYIIUE BEIIECTBA, OETOH.

1.2. Ilomumepubie MaTepuaibl. O0IIMe CBeIeHNs U OCHOBHBIE CBOMCTBA MOJIMMEPOB. MEXaHUYECKHE,
dusznyecKkne, XUMHUYECKHE, SJICKTPUUYECKHE U TEXHOJIOTHYECKHuEe CBoWcTBa monuMepoB. CTpyKkTypa
nonuMepoB. Kiaccndukanmst miaactmace. TepMoruiacTUYHBIE W TEPMOpPEAKTHBHBIC MoiuMepbl. O630p
HauOosee BOCTPEOOBAHHBIX TEPMOIUIACTOB UM  PEAKTOILUIACTOB  (MOJMATUIIEH,  MOJUIPOIMIIEH,
TOJMBUHUIIXJIOPHI, TOJHUCTHPOJ, (TOPOIUIACTHI, IMOJIHAMUMABI, MOJWYpPETaHbl, (HeHoIPOopMaTbIACTHIHbIC
CMOJIBI, KapOaMUIHBIE CMOJIbI, ASTOKCHUIHBIE CMOJIbI, KPEMHHHOPTaHUYECKHE CMOJBI, IOJUIPUPHBIC
CMOJIBI). DJIaCTOMEPHI: Kay4yyKd U PE3UHBI.

1.3. KomnoszurHsie marepuansl. O6mue ceenenus. Knaccupukanus koMmrno3uToB. CTEKIOMIIACTHKH,
YIJIeMIACTUKY, OOpOIUIACTHKH, OPTaHOIUIACTUKH, IMOJMMEPHI, HAIMOJHEHHBIE MOPOLIKAMHU, TEKCTOJIUTHI.
Komno3uTHble MaTepuanbl Ha OCHOBE KEpPaMHKHU: KEPMEThI, MUKpPOJUTH. KOMMO3UTHBIE MaTepuaibl C
METAIIMYEeCKONH MaTpuliel. ApMUpOBaHHE METAJJIOB BOJOKHamu (Oopa, yriepoja, kapOuaa KpeMHUs,
BoJIb(ppaMa, OKCHJ alFOMUHHUA, OKCH]I IHpKoHUs). KommosuTHble maTtepuanbl okcuia-okcui. CBoicTBa
KOMIO3UIIMOHHBIX MaTEpUaIoB U 00JaCTH UX UCIIOJIb30BAHMUS.

Pa3nen 2. BzanMopelicTBHE HEMETAUIMYECKUX MATEPUATIOB C PA3JIMYHBIMU KOPPO3HMOHHBIMU
cpenamu:

2.1. OcobeHHOCTH B3aUMOJICHCTBUS HEMETAJUIMYECKUX MAaTEPHAIIOB C BOJIOM.

2.2. OcCOOCHHOCTH  B3aUMOJICHCTBHS  HEMETALUIMYECKUX  MaTepUAIIOB C  OPraHWYECKHMU
PacTBOPUTEIISIMHU.

2.3. OcoOeHHOCTH B3aMMOJICHCTBHS HEMETAIUTMUECKUX MAaTepHajoB C pacIulaBaMH METAJUIOB WU
COJICH.

2.4. OcoOEHHOCTH B3aUMO/ICHCTBUS HEMETAJUTMUECKUX MAaTEPHAIIOB C PACTBOPAMHU JIEKTPOJIUTOB.

2.5. OcoO6eHHOCTH B3aUMO/JIEHCTBUS HEMETAIIIMUECKUX MaTepHaJIoB € Ta3aMu.

2.6. Koppo3sus 6etona. Tpu Buia koppo3uu 6eToHa. 3amuThl 6€TOHAa 0T KOPPO3HMOHHBIX BO3AEUCTBUI
arpecCUBHOU Cpebl.

Pa3znesn 3. OCHOBHbBIE HalpaBJIEHUs 3aIMTHl HEMETAJIMYECKMX MAaT€pHAOB OT KOPPO3HOHHBIX
paspyueHuii. CriocoObl 3alUTHI OT KOppo3uH. JlernpoBanue, MHTMOUPOBAHUE, TTOKPBITHSL.

4. O0beM y4eOHOH JUCHUILJIMHBI

Bun yuebHol paboThI O6BeM AnCIUTIHHE:
3E Axan. 4. AcTp. u.
OO0mast TpyA0€MKOCTh TUCIUTLIMHBI 4 144 108
KonTakTHasi padora - ayiuTOpHbIE
3aAHATHA: 1,33 48 36
Jlexun 0,89 32 24
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[Tpaktuueckue 3anstus (113) 0,44 16 12

B TOM 4Hclie B hopMe MPaKTHUECKON

IIOATOTOBKH 0,44 16 12

CamocrosiTejibHas padoTa: 2,67 96 72

KoHTakTHast camocTosTelIbHas paboTa 0,01 0,4 0,3
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeIIOB

IUCLUAIUINHBI 2,66 95,6 71,7
Buj1 HTOrOBOr0 KOHTPOJIS: 3aueT ¢ OLEHKOM

AHHOTaIUsA padoyeid MPOrpaMMbl JUCUUILIMHBI
«XuMHYeCKOe CONPOTUBJIEHHE METAIJIMYECKUX U HEMETAJIMYECKIUX MATEPHAJIOB)»

1. Heap AMCHMILVIMHBI — TPUOOpPETCHHE CTYACHTAMU 3HAHWA O KOPPO3UOHHBIX IIPOIECCaXx,
MPOTEKAIONIMX B Ta30BbIX M KUIKHUX CpelaxX, O BHUJAX KOPPO3WH, UMCKOIIMMH MECTO B NMPUPOIHBIX H
TEXHOJIOTHYECKHUX cpefax.

2. B pe3yabTaTe M3y4YeHUs IMCHMILINHBI 00y4al0 M IACH J0JIZKeH:

Obnadamye cneayoOmUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX TOCTH)KEHUS:
IIK-6.1, IIK-6.2, I[IK-6.3, I[IK-6.6, [IK-7.1, IIK-7.6.
3nameo:
— (U3UYECKUI CMBICII ITPOLIECCOB, MPOTEKAIOIINX HA AIEKTPOAAX;
— MEXaHU3MBbI IPOTEKAIOIUX KOPPO3UOHHBIX ITPOLIECCOB;
— METOJIbI MCCIIETOBAHNSI KHHETUKH JIEKTPOAHBIX MPOLECCOB U IIPOLIECCOB KOPPO3UU;
— c11ocoObl KOPPO3UOHHBIX UCTIBITAHUM.
Ymemy:
— CHMMATh [OJIIPU3ALMOHHBIE KPUBBIE 3JIEKTPOIHBIX IIPOLIECCOB, CTPOUTH TUArpaMMbl KOPPO3UH;
— OINIPENENATh Ha OCHOBE JKCIIEPUMEHTANIBHBIX MCCIEHOBAHUN U JIMTEPATYpHBIX AaHHBIX TOKU H
MOTEHIUAJIBI KOPPO3HH, ITI0KA3aTEIN KOPPO3HUH;
— OINPENENATh JIMMUTUPYIOLLYIO CTaIUI0 KOPPO3UOHHOTO IIPOLECCa;
— IPOU3BOAUTH OLIEHKY KOPPO3UOHHOU CTOMKOCTH MaTEPHUAJIOB B arpECCUBHBIX CPEAaX;
— IPOBOJUTH YCKOPEHHBIE KOPPO3UOHHBIE UCIIBITAHMS;
— MPUMEHSATH NOJYYEHHYIO0 HH(DOPMALIHIO JIJIsl pEHICHNs KOHKPETHBIX TEXHOJIOTUYECKUX 3a/1a4.
Braoemw:
— HaBbIKAMM  HACTPOMKM  TEXHOJOTMYECKOTO  OOOpYyIOBaHUS, HANaJAKd  MPUCIOCOOJICHUH,
MHCTPYMEHTA U APYTOil OCHACTKH, BKJIIOYEHHOH B JJAOOPaTOPHBIN MPAKTUKYM.
3. KpaTkoe coaep:kanue JIUCHUIITIHHBI
Paszoen 1. Onexkmpoxumuueckas koppo3susi

DNEeKTPOAHBIE MOTEHIMAIBI U TEPMOJIMHAMHUYECKAs! BO3MOXKHOCTh KOPPO3HUHU.

Koppo3sus B kucibeIx pactBopax. MexaHn3M BOCCTaHOBIIEHMS Bojopoaa. Koppo3usi B HEMTpambHBIX
U IIEJIOYHBIX cpeax (KUCIOpoaHast Kopposus). MexaHn3M BOCCTAaHOBIICHUS KUCIOPOA.

[Tonspr3zanroHHbIE THArpaMMbl KOPPOJIUPYIOMNUX METAI0B. CHATHE MOJAPU3ALUOHHBIX KPUBBIX.
Pacuer ckopocTel Koppo3uu M0 MOJIAPU3aLMOHHBIM JaHHBIM. BIusgHUE COOTHOLIEHUS IUIOIIAEH KaToaa 1
aHOJIa Ha TOKW KOppo3uu. Teopusi KaTOIHOM 3alUThI.

[TaccuBamus. Xapakrepuctuka naccuBanuu u dDmage noreHuunan. IloBeneHue maccuBaToOpOB.
[TaccuBHOCTS keJie3a B a30THOM KHUCIIOTE.

AHonHas 3ammTa U nepenaccuBanus. Teopus naccuBHOCTH. CTaOWIH3aIysl MAaCCUBHOM TUIEHKH BO
BpeMeHUu. JlelicTBuE XJIOpHA-MOHOB W AaKTUBHO-NIACCUBHBIE JJIEMEHTHl. KpHUTHYECKHIl MOTEHIHAI
OUTTHHr000pa3oBanus. JIokanpHast aHogHAsS maccuBanws. [1acCHBHOCTD CIIJIABOB.
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Brnusinue BHyTpeHHUX (DaKTOPOB Ha KOPPO3MOHHOE TOBEJCHUE: MPUPOJA METaUIa, COJepPKaHue U
CTPYKTypa CIIaBa, COCTOSTHUE U 00pab0TKa MOBEPXHOCTH, MEXaHUYECKHE HAIIPSKEHHUS.

Brusnue BHemHMX ()aKTOpPOB HAa KOPPO3MOHHOE TMOBEICHHE: COCTAaB U XapaKTep arpecCHUBHOM
cpenbl, TeMIlepaTypa, MAABJICHHE, CKOPOCTb JBHUYKEHUS CpPEIbl, BHEIIHSS MOJSpU3alus, KOHTAKT C
MeTaJUIaMHi U HEMETaJIJIaMHU.

Pazoen 2. Xumuueckas xopposus. Koppo3us nememaiiuieckux mamepuanios

Mexanu3m ra3oBoil koppo3uu. TepmoarHaMuka ra3oBor koppo3uu. Kunerrka razoBoil KOppo3uu.
Bnusinue BHYTpeHHHX (DaKTOpPOB Ha Ta30BYI0 KOPPO3MIO: COCTaB, CTPYKTypa CILIaBOB, MEXaHUYECKHE
HanpspKeHuss W Jedopmaius, o0paboTka MOBEPXHOCTH. BnusHue BHEMHUX (HAKTOPOB Ha Ta30BYIO
KOPPO3UIO: COCTAB CPEJIbl, TEMIIEPATYPA, AABJIEHNUE CKOPOCTb JIBUKEHUS CPEIBL.

Kopposus nonumepos. Kopposust 6eToHOB.

4 O0beM yueOHOH THCHHMILINHBI

O0BbeM JUCHUIIINHBI
Buj yueOHoii padoThI Axan, | Acip.
3E
q. q.

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KontakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 2,28 82 61,5
B TOM 4HcJje B popMe NPaKTHYeCKOil MOATO0TOBKH 0,89 32 24
Jlexuuu 0,89 32 24
[Tpaktnueckue 3anstus (113) 0,5 18 13,5
JlaboparopHsie paboTsl (JIP) 0,89 32 24
B TOM 4YHCJIe B (hOpMe IPAKTUUECKON MOATOTOBKH 0,89 32 24
CamocrosiTesibHas padoTa 1,72 62 46,5
CaMOCTOSITeJIbHOE U3YUYEHUE PA3/IeJIOB TUCIUIIIINHbI 1,72 62 46,5
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs ATTECTAILIHS 1 0,4 0,3
[TonroToBKa K SK3aMEHY. 35,6 26,7
Bu1 MTOroBOro KOHTPOJISI: IOK3aMeH

AHHOTaIUSA paﬁoqeﬁ NnporpaMmmMmbl JHCHUIIJIMHBI
«3aIIII/ITHI>Ie METANTHYICCKUEC H KOHBCPCHOHHDBIC MOKPBLITUS

1. Heab AMCHMIIMHBI — IPUOOPETEHNE CTYJACHTAaMH 3HAaHUH B 00JaCTH 3JIEKTPOOCAKACHUS U
XUMHYECKOTO OCaXK/IEHUSI METAJNIOB U CILIaBOB, & TAK)KE€ KOHBEPCUOHHBIX MOKPBITHH, paCCMOTpPEHHE
(UBUKO-XUMHYECKUX OCHOB U OCOOEHHOCTEHN yKa3aHHBIX MPOIECCOB.

2. U3y4eHue QMCHUIIMHBI HANPABJIEHO HA NMpHoOpeTeHHe CJIeYIOUIUX KOMIETeHUMH 1
MHIMKATOPOB HUX JO0CTHKEHHUS:

IIK-5.1, IIK-5.2, [IK-5.3, I[IK-6.4, [IK-6.5, IIK-6.6.

3namo:

- Pa3HOBHUJHOCTH, Ha3Haue€HHWE M O0JACTU NPUMEHEHHUs TajlbBaHUYECKHX METAJUIMYECKUX U
HEMETAJUIMYECKUX TTOKPBITHI;

- TEOPETUYECKHE OCHOBBI MJIEKTPOOCAXKIEHUSI METAJIJIOB U CIUIABOB;

- BO3MOXKHBIE HEMOJAJKU B Tpouecce (HOPMHUPOBAHUS MOKPBHITHH, Ae()EKThl MOKPBITUH, UX
BO3MO>KHBIE IPUYMHBI, METO/BI IIPEJOTBPAIIECHNS U YyCTPAaHEHMUS.

Ymemo:

- OIpENeNsATh, aHATM3UPOBaTh U 0000IIaTh (HU3NKO-XUMHUYECKUE U -MEXaHMUYECKUE CBOWCTBA
MOKPBITHH, B T. 4. UX KOPPO3UOHHYIO CTOMKOCTH U 3aIIUTHYIO CIIOCOOHOCTb;

- BBIOMPATh ONTUMAJIbHBIE MTOKPBITUS U CIIOCOOBI MX OCAXKIEHHS B 3aBUCHUMOCTH OT Ha3HAUEHUs
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U YCIIOBHM SKCIUTyaTalluM, CPABHMBATH PACCEHUBAIOLIYI0 M KPOIOLIYIO CIIOCOOHOCTH 3JIEKTPOJIUTOB,
OLICHUBATh UX NMPUTOJHOCTH JJIs1 KOHKPETHBIX YCIOBUI IPUMEHEHHUS.

Bnaoemo:

- HaBBIKAMHU OCAKICHMS METAJUINYECKUX U KOHBEPCUOHHBIX 3alIUTHBIX TOKPBITUI

- HaBBIKaMM IIPOBEICHMSI KOPPO3UOHHBIX UCIIBITAHUN ITOKPBITUM, ONPEACICHUS PACCEUBAIOILEH
U KPOIOIIEN CIIOCOOHOCTH JIEKTPOJIUTOB;

- HaBbIKAMH DPa3pabOTKU TEXHOJOTMYECKUX IPOLIECCOB OCAKICHUA METANIMUYECKUX MU
HEMETAJUIMYECKUX ITOKPBITUH.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

Paszoen 1. Teopemuueckue 0cHO8bl 21EKMPOOCANCOCHUS MEMANILO8

Knaccudukanust mokpeITUH 1O MpHUPOJE, HA3HAYCHUIO, MEXAaHU3MY 3allUTHl OCHOBHI. BbrIOOp
IIOKPBITUM B 3aBUCUMOCTH OT YCJIOBUH JKCILIyaTalUH.

CrpykTypa 1 CBOICTBA 3JIEKTPOJUTHYECKUX OCAJAKOB METAILIOB.

Mexanu3m npouecca 3JeKTpokpucramzaunu. [laccuBupoBanue mnoBepxHocTH. BnmsiHue
CTPYKTYpPBbI IOKPBIBAEMOM IIOBEPXHOCTH HA CTPYKTYPY OCAIKOB.

Karonnuble W aHOOHBIE PEAKLUHU NPU NIEKTPOOCAXKIECHUU METAJJIOB. 3aKOHBI JJIEKTPOJIN3A.
Beixon mo Toky — kak Kpurepuil 3(QQPEeKTHBHOCTU 3JIEKTPOJUTHYECKOTO MpPOLecca OCAXKICHUS
METAJIJIOB.

BnusiHue cocraBa 3JIEKTpOJMTa M peXHMMa Ipoliecca Ha CTPYKTYpPY M CBOMCTBA OCaIKOB.
BimstHue npupoasl M KOHUEHTPALMM  Pa3psKAOIIMXCA HOHOB MeTaIoB. [IpenenbHBI  TOK.
[Tpupona mpenensHoro Toka. Auddysmonnsni npenensHbld TOK. BnmsHue annoHoB. BimsHue
KAaTHOHOB ITIOCTOPOHHUX METAJJIOB, KUCIOT M IIeNo4Yed. BiusHHME KOHLEHTpAalMM BOJOPOIHBIX
noHOB. HaBonopokuBaHMe, HEraTUBHbIE MOCJIEACTBUSA, CHOCOOBI ycTpaHeHUs. BnusHue nobaBok
OpraHMYECKUX BEIIECTB. AJCOPOLIMOHHBIA MpelenbHbIl TOK. BiMsHME IIOTHOCTH TOKa Ha
CTPYKTYpPY M CBOMCTBA 0CaJaKOB. TeMiiepaTypa anekrpoaura. IlepememmBanue 31eKTpoauTa.

brecramue ITOKPBITHS. MHorocnoiinsie 51 KOMITO3UI[MOHHBIE (1Byx(a3zHsbie)
AIIEKTPOXUMHUYECKHE U XUMHUYECKHUE MOKPBITUA. [ 'yOuaThie 0caKu METaJIOB.

Pasoen 2. Pacnpedenenue moka u memania na KamooHot n08epxXHOCmu

Makpopacnpenenenue. Pacnpenenenne Toka Ha  Makpomnpoduie karona. IIpupona
pacceuBarolieil CmocoOHOCTH ANMEKTPOIUTOB U MEXAHU3M IepepaclpesielieHns: Toka B HuX. Biusinue
pa3InYHbIX (PAaKTOPOB HA paclpeesieHle Toka U MeTaia. [lepBuyHOe M BTOpUYHOE pacnpesieneHue
TOKa. OJIEKTpOXMMHUYECKHE (AKTOPHI, BIMAIOLIME HA BTOPUYHOE paclpelesieHue I0Ka3aTelb
paccenBaroniell crnocoOHocTH. MeTobl CCIeI0BAHNS PACCEUBAIOLIECH CIOCOOHOCTU JIEKTPOJIUTOB.
Pacnpenenenue no meramny, (akTopsl, BIMSIOIME HAa pacIpeieieHHE METaula M0 IOBEPXHOCTH
ocHOBBI. KonnuecTBeHHas OLlEHKa pacCcenBaroLlel CIOCOOHOCTH IEKTPOJIUTOB.

Mukpopacnpenenenue. PacnpeneneHue Toka M MeTaljga Ha MHKpomnpoduiae KaToza.
W3menenne Mukpopenbeda IOBEPXHOCTHM KaToAa B IIpolecce 3ieKTpoocaxkieHus. llpupona
MHUKPOPACCEHBAIOIIEH M BBIPABHUBAIOLIEH CIHOCOOHOCTU 3JIEKTPOJIMTa. MeETOlbl HUCCIeI0BaHMs
MUKpOpAcHpeeieHnss W OIEHKM BBIPAaBHUBAIOLIEH M  MHMKpOpacceuBarollell CHOCOOHOCTH
AJIEKTPOJIUTA.

O06paboTka MOBEPXHOCTH METAJUTMYECKUX U3/IEIUN B TalbBAHOTEXHHKE.

Bnusinue 3arps3HeHui, NpUpoIbl MeTallla U XapakTepa ero npeaBapuTeabHOH 00paboTKU Ha
KAaueCTBO IIOKPBITUH. MexaHudeckas IOArOTOBKAa IIOBEPXHOCTU METAJUIOB. XUMHYECKass U
ANIEKTPOXUMHUYECKass  OYHMCTKA  TOBEPXHOCTH  u3Jenuil.  XuMmudeckoe  00e3KUpUBaHUE.
DIEKTPOXUMHUECKOE 00e3KUpPHUBaHUE. XUMHUYECKOE TpPaBJICHHUE. YEPHBIX METAJUIOB. XUMHUYECKOEe
TpaBJICHHE IIBETHBIX METAJJIOB. JJIEKTPOXHUMHYECKOE TpaBiieHne. AKTHBHpoBaHue. I[IpoMbiBKa.
DIIEKTPOXUMHUYECKOE U XUMHUECKOE ITOJIMPOBAHKE.
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Pasoen 3. Dnexmpoocasicoenue memannos u cniagos

[uukoBanue u kaamupoBaHue. CBONCTBa, Ha3HAYEHHE M 00JACTU MPUMEHEHUS! LUHKOBBIX U
KaJIMMEBBIX NOKpBITUHA. [loBeneHME IMHKOBBIX M KaJMHMEBBIX MOKPBITMM B  Pa3IMYHBIX
KOpPPO3UOHHBIX cpenax. [loBeneHrne MHKOBBIX M KaJIMUEBBIX MOKPBITUN B HAPYKHOU aTmocdepe.
[ToBeneHne HIMHKOBBIX M KaIMUEBBIX MMOKPBITUI BHYTPU NOMEIIECHUN. BiausiHue ycaoBUil ocaxaeHus
IMHKOBBIX M KaJIMUEBBIX MOKPHITHI U CHOCOOOB MX HAHECEHMs] Ha CBOMCTBA MOKPHITHI. MeTo/bl
nMHKOBaHUA. CpaBHUTEIbHAS XAPAKTEPUCTHUKA 3JIEKTPOJIIUTOB UMHKOBaHUA. KucCible 3IEKTPOIUTHI.
[llenouynsle nMaHugHbple 37eKTpoauThl. lllenounsle OecuyaHuHbIE (IUHKATHBIE) 3JIEKTPOJIMUTHI.
OnexTpoauTsl kKaaMupoBanusl. [locnenyromas naccuBupyouiasi 00padoTka IMHKOBBIX U KaJIMUEBBIX
nokpbITUil. CIJIaBbl HA OCHOBE LIUHKA.

Mennenue. CBOHCTBa, Ha3HAYEHUE U 00JaCTH MPUMEHEHUS MEIHBIX MOKPBITUNA. DIEKTPOIUTHI
JUISL  OCaXJEHUS MEOHBIX HNOKpbITHH. CepHOKUCIBIE  ANEKTPOJIUTBL.  MenHeHue  cranu
HEMOCPEACTBEHHO W3 CEPHOKHUCIBIX JJIEKTPOIUTOB. BOpPTOpHCTOBOAOPOANBIE 3IEKTPOIHTHI.
[nanugHble  AMEKTPOJIMTHL.  AMMHUAUHbIEe 3JEKTponuThl.  [lupodocdarHbie  TEKTPOTUTHI.
OJIEKTPONUTHl MEAHEHUS Ha OCHOBE KOMIUIEKCHBIX COCJAMHEHUH C OpPraHMYeCKUMH JIMTAHJIaMU.
CruiaBbl Ha OCHOBE MENIH.

DNeKTpOoIUTUYECKOe HuUKenupoBaHue. CBOICTBa, Ha3HaYyeHHWE W O0JacTU NPUMEHEHUs
HUKEJIEBBIX IOKPBITUH. OIJEKTPOJIUTHI JUIsl OCAXKIECHUS HUKENIEBBIX MNOKPBITHUA. CepHOKHUCIBIE
anekTponuthl. bopdTopucroBogopoausie 3nekTponuthl. CyiabhaMUHOBBIE AIIEKTPOIUTHL. Bpeanbie
MIPUMECH B HUKEJIEBBIX AJIEKTPOJIUTAX. AHOJBI.

Xumuueckoe HUKenupoBaHue. CBONCTBa XMMHYECKUX HHUKEJIEBBIX IOKPHITHH. MexaHu3m
Ipolecca, 3aBUCUMOCTb CKOPOCTH OCaXKJIEHHUsI OT COCTaBa U apaMeTpoB Ipoliecca.

OnexkTponuTHyeckoe XpomupoBaHue. CBoiicTBa, Ha3HauYeHWE W OO0JACTH TMPUMEHEHUS
XPOMOBBIX HOKpPBITHH. OCOOEHHOCTH Ipolecca XPOMHUPOBAHHS. IJNEKTPOJIUTHI IS OCAKICHUS
XPOMOBBIX HOKpbITHH AHOABI. MHTEeHCH(UKanus mpolecca XpOMUpPOBaHMS. Y AaJe€HHE XPOMOBBIX
ITOKPBITHH.

Pazoen 4. Konsepcuonnvie nokpvimusi

XpoMaTHasi ¥ XpOMUTHAs TaCCUBALIMSI IMHKOBBIX U KaJMHUEBBIX OKPBITHI.

OxcunupoBanue (BopoHeHue) cranu. OKCHUIUPOBaHHE ATIOMUHUSA. AHOJHOE OKCHAMPOBAHUE
altoMuHUS U ero cmiaBoB. CocTaB, CBOICTBa, Ha3HaueHHWE U OOJACTH MPUMEHEHUS OKCHJIHBIX
HOKpHITUH. MexaHu3M (GOpPMHPOBAHUS aHOJHBIX IUIEHOK. CpaBHUTENbHAs XapaKTepUCTHUKA
anekTponuToB. [Tocnenyromas 06paboTKa OKCHUIHBIX TIEHOK.

®docdarupoBanue. Tumbl pocharHbix MOkpbITUH. TeopeTndyeckue ocHOBHI (hocaTupoBaHus,
COCTaB, CBOMCTBa, Ha3HAa4eHHE M 00JIacTH NpUMEHEHUs QochaTHbIX MOKPBHITUH. PacTBOpHI
docharupoBanus. [loaroroBka mnosepxHocTu mnepen (ocdatupoBanueM. OCOOEHHOCTH CTaAUU
aKTHBaIMu B miporiecce GocdarupoBanus. [locneayromias o6padoTka GpocaTHBIX TOKPHITHA.

4. O0beM y4eOHOH JUCIUIIMHBI

O0bemM TUCUUIIMHBI
Buj yueOHoi padoThl Axax. | Actp,
3E
4. u.

O01mas Tpy10eMKOCTb IV CHUTTTHHbI 3 108 81
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
B TOM 4HcJje B GopMe NPaKTHYECKO MOAT0TOBKH 0,44 16 12
Jlexun 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,44 16 12
JlabopaTtopusie padots (JIP) 0,44 16 12
B TOM yHclie B (hopMe IPAKTUUECKON MOJITOTOBKU 0,44 16 12
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CamocrosiTesibHas padoTa 0,67 24 18

CaMOCTOSTETbHOE U3YUCHHE PA3/ICIOB AUCITUTLIHHBI 0,67 24 18

Bua konTpoJs:

9K3aMeH 1 36 p4 1|
KonrtakTHas paboTa — MPOMEXYTOYHAS aTTECTAIHS 1 0,4 0,3
[ToaroToBKa K SK3aMEHY. 35,6 26,7
Bua uTOroBoro KOHTpoJIsf: IK3aMeH

AHHOTaus padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«3ammTa oT KOppo3uu 000Py10BAHUS»

1. Heap aucoMmiIdHbl — NpuoOpeTEeHUE CTYIEHTAMH 3HAHWUW JUIS pEIIeHHUS NpoQecCHOHaTbHBIX
3a7a4 B 00JaCTH 3aIIUTHI OT KOPPO3HHM OOOpPYJOBAaHUS C IIETBI0 PECYypCO’IHEPTrocOepeKeHHs, OCBOCHHE
NPUHIUIIOB BRIOOpA MAaTEPUAIIOB U CIIOCOOOB X 3aIUTH B KOHKPETHBIX YCIOBHUSIX IKCILUTYaTaIUH.

2. M3yyeHMe AMCUUIUIMHBI HAMPaBJIeHO HA NpPUHOOpPeTeHHE CJEAYIOIHMX KOMIETeHIUH u
UHIUKATOPOB UX AocTuxenusi: [1K-5.1, I1K-5.2, [IK-5.3, I[IK-6.4, I[IK-6.5, IIK-6.6.

3nams:

- o01IMe cBeIeHUs O CBOMCTBAX KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,;

- OCHOBHBIC HMCTOYHHKH KOPPO3MOHHOTO BO3ICHUCTBUS HAa KOHCTPYKLIMOHHBIE MAaTE€pHalbl, HX
Ka4eCTBEHHBIC M KOJIMYCCTBEHHBIC XapaKTEPUCTUKUA, METOJIbI U CIOCOOBI MPOTHO3UPOBAHUS HAJIE)KHOCTU
000pyIOBaHUS ¥ MOCIIEACTBUI KOPPO3UOHHOTO BO3ICHUCTBUS;

- C1I0COOBI 3aIIUTHI OT KOPPO3UH METAIUTMYECKUX M HEMETAJUNIMYECKUX MAaTEPUAIIOB.

Ymemns:

- 000CHOBaTh KOHCTPYKIIMIO armapara ¥ KOMIUIEKC MEPONPHUATHI IO 3alluTe OO0OpyIOBaHUS U
TPAHCHOPTHBIX KOMMYHHMKAIIUHA OT KOPPO3UOHHOTO BO3ECHCTBUS OKpYXKAOILel cpeibl;

- BEIOMPATh ONTUMAIIBHBIE METO/IBI IPOTHBOKOPPO3HOHHOH 3aIUTHI;

- pa3paboTaTh KOMIUIEKC MEPONPHUATHM 10 3aIUTE METAINIOB OT KOPPO3UH.

Braoemw:

- METO/IaMH OIEHKH KOPPO3MOHHOTO TIOBEJCHUS MAaTEPHAJIOB U MOKPHITHIA B KOHKPETHBIX YCIOBHUSX
IKCIUTyaTaluu.

- HaBbIKAMH peau3alliil Pa3JIMYHBIX CIIOCOOOB 3alIUTHl MAaTepHajioB OT KOPPO3UOHHOTO
paspyIeHus.

3. Kparkoe coaep:kanue THCHUIIAHBI

Paszoen 1. Payuonanvhoe npomusokoppo3uonHoe KoHcmpyuposauue. IIpomugoxoppo3uonnoe
Jlecuposarie

Knaccugukaius MeTo10B 3alIUTHl METAIJIOB OT KOPPO3UH U 0OOCHOBAaHUE BHIOOpA METO/1a 3AIIUTHI.

3amuTa MeTajuia OT KOPPO3UU Ha CTa U MPOEKTUPOBAHUS U U3TOTOBJICHUS.

[ToBbIlIEeHHE KOPPO3HMOHHOM CTOMKOCTM MeTajjla MyTeM H3MEHEHUs XUMHUYecKoro M (ha3oBoro
cocTaBa: MPOTUBOKOPPO3UOHHOE JIETHPOBaHKE, TPOTUBOKOPPO3UOHHOE padhuHUPOBAaHUE, TEPMOOOpaOOTKA.

Pazoen 2. 3awyuma om kopposzuu obpabomroii cpedwvi

VY nanenue arpecCUBHBIX KOMIIOHEHTOB, TOHM)KEHUE KOHIIEHTPAIMK OKUCIUTENEeH

Wuruburtopel  kopposuu. OmnpeneneHue, Kkiaccupukanus, MEXaHHU3M JEHCTBUS M  00JacTH
NPUMEHEHHUS MHTUOUTOpOB Koppo3uu. Heoprannuyeckue uHruOuTOpel Koppo3uu. OpraHudeckue
UHTUOUTOPBI KOPPO3HH, B T.4. KOHCUCTEHTHbIE CMa3Ku M MHTMOUTOPHI TpasiieHus. Jleryuue (mapo-dasHbie)
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UHruouTOpHl. O1ieHKa Y3PPEKTUBHOCTH JEHCTBUS HHTUOUTOPOB, 3aIIUTHBINA YPQEKT.
KoncepBanus meramnuuecku uzaenuii. Cpeactsa 1 METOIbl KOHCEPBALIMH.
Heaspamms. O6paboTka xomogHOW W ropsuedd Boabl. [loaroroBka BOABI ISl MAPOBBIX KOTJIOB.
MeToapl TPOTUBOKOPPO3UOHHOM 00paOOTKU KOTIOBOM BOIBI.
Pazoen 3. Dnexmpoxumuuecxas s3awuma
Karonnas snexkrpoxuMuueckas 3aniura.
Karonnas 3ammTa OoT BHELIHETr0 UCTOYHUKA TOKa. KaToMHO-MpOTEKTOpHAS 3alluTa.
AHOJHAsI JIEKTPOXUMHUYECKas 3aluTa. AHOJHAS 3allUTa OT BHEIIHETO MCTOYHUKA TOKAa. AHOIHO-
MPOTEKTOpHAS 3allIHTA.
Pa3zoen 4. 3awummnvie noxpvimus
Knaccugukarus 3amTHeIX TOKpHITUIA. MeTonbl monydeHus. [opsuee nuakoBanue. [lnakupoBanue.
Meramu3anusi pacnbUIeHUEM. OJIEKTpoAyroBass MeTawiu3zanus. [lmasmMeHHOe M BBICOKOCKOPOCTHOE
HanbiieHne. HaruraBka. MukpoayroBoe okcuaupoBanue. Bakyymaoe HambuieHue. Tepmomuddy3noHHas
Mertaimm3auus. Hemeramnuuyeckue mnokpeiTusa. HaHeceHue JakOKpacOuHbIX NOKpbITMH. HaHeceHue
MOKPBITHI U3 MOPOUIKOB, CYCIIEH3UH U KUAKUX KOMITO3UILIMH. JIakoKpacouHble U OJIMMEPHBIE MOKPBITHS.
Hanecenue nokpeituii u3 nuctoB (ILnakuposanue, pyTepoBKa JIMCTOBBIMU MTOJIUMEPHBIMU MaTepUaIaMH).
4 O0bem yueOHOH TUCHMILINHBI

O0BbeM THCHUILINHEI
Buj yueOHoii padoThl Axan, | Acip,
3E
4. 4.

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonrakTHasi padoTa — ayJuTOPHbBIE 3aHATHSI: 1,33 48 36
B TOM 4HcJje B GopMe NPaKTHYECKOIl MOATOTOBKH 0,44 16 12
Jlekuun 0,44 16 12
[TpakTnueckue 3anstus (I113) 0,44 16 12
JlaGopatopusbie pabotsl (JIP) 0,44 16 12
B TOM 4ucIie B popMe MPAKTUYECKON OTOTOBKU 0,44 16 12
CamocrosiTeJibHAas pa6oTa 1,67 60 45
KonTakTHas camocTosTenpHas paboTa 0,4 0,3

1,67
CamocTOsITeTbHOE U3YUCHHE PA3/IeNIOB JUCITUTLIMHBI 59,6 44,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTaus padoyeil NPorpaMMbl M CHHUIIJIMHBI
«Opranunsanus NPpou3BOACTB 00Pa0OTKH NMOBEPXHOCTH»

1. Heab QMCHUIUIMHBI — MOJYYEHHUE CUCTEMbI 3HAHUN B OOJIACTH OCHAIIEHUS LIEXOB 3aIUTHBIX
MOKPBITH.

2. U3y4yeHne AMCUMIUIMHBI HANpPaBJEHO HAa NpHoOpeTeHHe CJACAYIOIIUX KOMIETCHIHH H
MHIMKATOPOB HUX 0CTHKEHUS:

IIK-5.1; T[IK-5.2; [IK-5.3; 1IK-7.4; IIK-7.5; IIK-7.6.

3namy:

OCTaB M Ha3HAUYE€HHE OCHOBHBIX M BCIIOMOIaTEIbHBIX IIOMEIIEHM 11EX0B 3alIUTHBIX HOKpBITHﬁ;

OCTaB 1 Ha3HAY€HHE OCHOBHOI'O U BCIIOMOIaTeIbHOT0 000PYJOBaHMSI LIEXOB 3AIIUTHBIX OKPHITHIA;
- 1|
PUHIMIIBI TOJ00pa U pacueTa XapakTepUCTUK 000PYAOBAHUS LIEXOB 3aIUTHBIX MOKPBITHIA;
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CHOBHBIE METO/Ibl HEUTpau3ali COYHBIX BOJ IIEXOB 3aIIUTHBIX MOKPHITUH.
Ymemn:

pPUHUMATh PEHICHUSA 110 KOMIIOHOBKEC JIMHUHN HaHECCHMS 3allIUTHBIX HOKpHTHﬁ;

- 0
CYHICCTBIIATDb BBI60p MaT€pualioB JId H3TOTOBJICHHUA OCHOBHOI'O KW BCIIOMOI'aTCJIbHOI'O
060py,I[OBaHI/I${ 1 KOMMYHUKAITHOHHBIX CeTeH.

Bnaoemno:

- H
aBBIKAMU pacdyeTa OCHOBHOTO M BCIIOMOTATEIHLHOTO 000PYAOBAHUS U CMEKHBIX CUCTEM;

- H
ABBIKAMU COCTABJICHHSI MAaTEPHAIILHBIX OAJIAHCOB TEXHOJOTUYECKUX MTOTOKOB;

- S
a30BBIMH HABBIKAMHM KOMIIJIEKCHOI'O aHaJIM3a OCHOBHBIX M BCIIOMOTaTEIbHBIX TEXHOJIOTHMYECKUX

MPOLIECCOB.

3. KpaTtkoe cogep:xaHue JUCHHUILTHHBI

Pazoen 1. Ocnosnoe u e6cnomozcamenvhoe 000py0OBaHUE YEX08 3AUUMHBIX HOKDLIMULL
Oxonozuueckue acnekmol pabomsl Yexos 3aUUMHBLIX NOKPLLMULL

Ilexu  HaHeceHMs]  3alllUTHBIX  MOKpeITUHA.  OmnpeneneHue,  CTPYKTypa,  IPUHLIHUIIBI
dbyHK1MOHUpOoBaHus. JIMHUSA — OCHOBHAs equHHIA 000pyAOBaHus 1exa. BHYTpEeHHSs JTOrHKa, BO3MOKHbBIE
KOMIIOHOBOYHBIE PEIICHMUS.

TexHonoruueckue cxemMbl HaHeceHus paznuyHbix 3I1. BrusHue TEeXHOIOTMYECKO CXeMbI
HAHECEHUS U THIIAa MOKPBITUS Ha COCTAB OCHOBHOTO W BCIIOMOTATEIILHOTO 000PY/I0BaHUSI.

CocraB nunuu Hanecenus 3I1. Bunabl BanH, TpeOoOBaHUSA K BaHHaM, KOHCTPYKTHUBHBIC AJIEMEHTHI.
3arpy3ouHble yCTpoWCTBa U mpucrnocoOneHus (moaBeckw, OapalaHbl, Koinokona). IlomgbemHo-
TPAHCIIOPTHBIE yCTPOWCTBA. BhBIMpsIMUTENbHBIE arperaTbl, OCHOBHBIE BUIbI, MPUHIMIBI PaOOTHI,
JIOCTOMHCTBA W HenoctaTku. Cuctembl (GUIbTpAIMM W TEpEMEIIMBAHUS PACTBOPOB U 3JIEKTPOIHUTOB.
ObecrnieueHue TeMIepaTypHOro pexxuma

Bona B ranpBanmueckoM mnpousBojacTBe. KareropupoBanue BoAbl, BOJONOAroToBKa. [loHsThe
YHOCA, pacdeT pacxojia MPOMBIBHOM BOJbl. BiMsHHE cxeMbl MPOMBIBOK Ha pacxoi BOAbI, ONTUMHU3ALUS
pacxona.

OuncrtHble coopyxkenus. 3HadueHus [IJIK. CymecTByromme MeETOIbl OYHMCTKM CTOYHBIX BOI,
B3aMMOCBS3b IPUHATON CXEMbl IPOMBIBHBIX ONEPALIUNA U METOJA OYUCTKHU BOJIBL.

Pa3zoen 2. Hopmamusnoe pecynrupogarue

Omnpenenenue GoH0B paboyero Bpemenu. OmnpeaeneHre Mpou3BOICTBEHHON TPOrpaMMBbI 1IeXa.

TexHonornueckne pacuersl. OmnpeneneHue cocraBa OOOPYAOBaHUS B  3aBHCHUMOCTH  OT
TEXHOJOTMYECKOro Impouecca. Pacyer KoiaudecTBa OCHOBHOIO U BCIOMOTIAaTEIbHOIO OOOPYAOBAHHUS.
ObocHoBaHMEe BbIOOpA CXEMBI IIPOMBIBHBIX ONEpaluii, BBIOOp METOJJ0B HEHTpaIn3allui CTOYHBIX BOJI.

OHeprerudeckue pacuerbl. PacueT konmyecTBa pecypcoB, HEOOXOIUMBIX A (QYHKIMOHUPOBAHUS
o0opynoBanus. Beigaua TeXHUYECKHX 33/1aHUN Ha CMEKHBIE pa3/Ielibl

MarepuanbHble pacueTsl. Pacuer konmyecTBa Colpbs U MaTepuasioB. CocTaBlIeHNEe MaTEPUAIBHOTO
OanaHca IpOU3BOJICTBA.

Pacyer uncnenHocTH nepcoHana nexa.

HopmaTuBHble U 3aKOHOJATENbHbIE aKThl, PETYIUPYIOUINE BBIIOJHEHHE MPOEKTHBIX padoT.
Hcnonp3oBaHne HOPMAaTUBHBIX JJOKYMEHTOB IPH MPOESKTUPOBAHUH MH)KEHEPHBIX CETeH 1 KOMMYHHMKAIIUH.

4. O0beM yueOHO JUCUMIIJIMHBI

O0BeEM AUCIUIUINHEI
Bun yueGHO# paboThI

3E AKkan. 4. Actp. u.

OO01mast TpyA0eMKOCTh TUCIIUTUTHHBI 3 108 81
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KonTakTHas padora - ayiuTOpHbIC 3aHATHSA: 0,89 32 24

Jlexnun 0,44 16 12

[Ipaktrueckue 3ausatus (I113) 0,44 16 12

B TOM 4HCIIe B (hOpMe MPAKTHIECCKON 0,44 16 12

MOJITOTOBKH

CamocrosiTe/ibHas padoTa: 2,11 76 57

KonTakTHas camocrositenbHas paboTa 0,01 0,4 0,3
CaMocTosTenbHOS N3YUeHUE Pa3/IeioB 2,10 75,6 56,7
T CIUATUTHHBI

Bua uTOroBoro KOHTpoOJIs: 3a4der ¢ OLEHKOM

AHHOTaIUs pado4yeil MPOrpaMMbl JUCUUILIIMHBI
«BbIYHCINTEIBbHASI MATEMATHKA)

1 IMeap JMCHMIVIMHBI — [aTh CTYAEHTaM TEOPETUYECKUE 3HAHUS U HAYYUTh IPAKTUYECKUM
YMEHUSIM M HaBbIKAM HCIIOJIb30BAHMS COBPEMEHHBIX MATEMATHYECKMX METOJOB pacyeTOB, PaCUETHBIX
MCCJIEJOBAHNM, aHAJIN3a, ONTUMU3ALUU HH)KEHEPHBIX IIPOLIECCOB C IIPUMEHEHUEM ITaKeTa MaTEMATUYECKUX
nporpaMmMm MATLAB 15 penienust upoKoro Kpyra 3ajad BbIYMCIUTEIbHON MaTEMaTHKY.

2. B pe3ysbTare n3yueHus JUCHUIJIMHBI 00YyYAOMINACS TOJIKEH:

Obaaoams cleayOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

IIK-3.1; T1K-3.2; [1K-3.3

3uamo:

- BBIYMCIUTEIbHBIC U AJTOPUTMUYECKHUE ACTIEKThI, HEOOXOAMMBIC NJisi MPUMEHEHHS COBPEMEHHBIX
CHCTEM KOMITBIOTEPHOU MaTeMaTuku, B yacTHoctTu MATLAB;
- METOJBI U AJITOPUTMBI JJISl PELICHUS] MH)KECHEPHO-TEXHUYECKUX PACUETHBIX 3a]1a4;

Ymemn:

- popManu30BaTh 337241 BHIYUCITUTEIILHON MAaTEMATUKH;

- IIPUMEHATH IOJIyYEHHBIC 3HAHHUS IIPU PELICHUH MPAKTUYECKUX HNHKEHEPHO-TEXHUYECKUX
pacUeTHBIX 3aJa4 BBIYUCIWTEIBHOM MATEMAaTUKH, C HCIOJb30BAHHUEM COBPEMEHHBIX CHCTEM
KOMIIBIOTEPHOI MaTeMaTuky, B yacTHoctu MATLAB.

Bnaoemy:

- METOJaMH MPUMEHEHHUS COBPEMEHHBIX CHUCTEM KOMIIBIOTEPHOW MAaTEMaTUKH, B YaCTHOCTH
MATLAB,

- CIIOCOOHOCTBIO TOCTAHOBKHM M  PEIHICHHS WHXXEHEPHO-TEXHUYECKHX pACUeTHBIX 3a7ad
BBIYMCIIUTEIIPHON MAaTEMATHUKHA U HABBIKAMU MHTEPIIPETALIMU U IPUMEHEHUS MMOJTYYaEMBbIX PE3yJIbTaTOB.

3. Kpatkoe cofep:kanue AU CUUINIUHBI

Beenenmne. Lleau u 3anaun kypca. KpaTkuil ncropuueckuit ouepk pa3BUTHs OTE€UECTBEHHON U 3apyOexHOMN
BBIUMCIUTENbHOM MareMaTuku. OCHOBHBIE JTambl pa3padOTKHM M pealu3allud  ajJrOpuUTMOB Ha
KOMIIBIOTEpAX.
Pa3nen 1. Pemmenue cucreM iuHelHBbIX ajireopandyeckux ypasuenuii (CJIAY).
Tema 1.2. Pemienue cucrem nuHeiHbIX anredpandeckux ypaBHeHuit (CJIAY) meronom 'aycca u MmetozoMm
MPOCTHIX UTepaluil; npumeHenue pemarenei (solvers) MATLAB s ux peanuzanuy Ha KOMIIBIOTEpax .

e Onmnpenenenne COBMECTHOCTM M eAMHCTBEHHOCTH pemeHuss CJIAY (Bbluncinenue pasra

Matpuubi(rank) u onpenenurens (det) ;

o Aunroputmsl pemienust CJIAY — meton I'aycca, MmeTon npocToi utTepanuu

e Pemenne CJIAY cpeacrtBamu MATLAB - linsolve
Tema 1.2. OOycnoBIEHHOCTh CHCTEMbI IJHMHEHHBIX anreOpandeckux ypaBHeHuin (CJIAY) u yucno
00YCIIOBIICHHOCTH.

e BrIBox pacyeTHBIX coOoTHOLIEHHH yncia oOycnosineHHocTH CJIAY

o OyHKIWs MATLAB [T BBIYHCIICHUS YKCIa 00YCIOBICHHOCTH - CONd;
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Paznen 2. O0padoTka pe3yJbTaTOB H3MepeHHUs 0AHOIi BeJuunHbl. [Ipnéanxenne GyHKUHM ¢ OTHOM
U HECKOJIbKUMHM He3aBMCUMbIMH NepeMEHHbIMH.
Tema 2.1. MeToapl MHTEPIOJIALNN 3aBUCUMOCTEN C OJHOM HE3aBUCHMOM INEPEMEHHOM U NPUMEHEHHE
pemareneit (solvers) MATLAB mist ux peanu3anun.Ha KOMIbIOTEpax
o IlocraHoBKa 3ajauy HHTEPIOJSLIMM, KOHEYHBIE U Pa3/ICJIEHHbIE PA3HOCTH ;
o [lonunomsl Jlarpanxka u MmHOrouwsieHsl HproTona
e OueHka NOTPEIIHOCTH MHTEPIIOJIILUOHHBIX (POpPMYIT
e MHcnonwszoBanue ¢pynkiuii MATLAB,;
Tema 2.2. Meroapl amnmpoOKCUMAIMKM JIMHEHHBIX W HEIMHEHHBIX (YHKIMH C OJHOH HE3aBUCHUMOM
nepeMeHHOoH 1 npuMeHenue pemareneit (solvers) MATLAB is ux peanu3aiiy Ha KOMIIBIOTEpaX.
e Ucnonnr3zoBanue wmeroga HauMmeHbliux kBagpatoB (MHK) s pemenuss 3amauu
anIpoKCUMALUY;
o Ilogbop xoaddummenToB anmpokcumupyomux ¢yaknuii mo MHK mnpu moctpoenuun
MOJMHOMHUAIILHOW 3aBUCMMOCTH C MCIIOJIb30BaHKeM peraresst MATLAB- polyfit,
e BrruncieHnne 3HaueHus MOJIMHOMA C HCIIOJIB30BaHUEM peratenns MATLAB - polyval
e Ompenenenne ko3 dunuentoB annpokcumupyromux ¢pynkuuit no MHK npu nocrpoennn
3aBUCHMOCTEH MPOM3BOJIbHBIX (DYHKIIMI C KCIOIb30BaHKeM pemiarerns MATLAB- Isqcurvefit,
Paznen 3. BblumciieHMe HHTErpajoB ¢ OJHOW He3aBHCHMMOI IepeMEeHHOl MW NpHMEHEeHHe
KBaJApaTypHbIX GOpMYJI VI YUCIEHHOTO0 UHTErPUPOBAHUS.
Tema 3.1. MeToabl MPsIMOYTOIBHUKOB TSI BEIYUCIICHHS ONPEACTICHHBIX HHTEIPAJIOB M UX MOTPEUTHOCTH
e [IlocraHoBka 3amauu, BBIBOJ, PacyEeTHBIX COOTHOLIEHUW. CpaBHEHHME METOJOB ‘BHEpen’,
‘Ha3an’, ‘mo cpegHeMy’, TpadudecKas HIUTFOCTPAIIUS
e HcnonwzoBanue ¢pyukiuit MATLAB - sum, mean;
Tema 3.2. Meron Tpamenuii Ajs BBIYUCICHHS ONPEACICHHBIX WHTETPAJOB WM TNPHUMEHEHHE peliaTelis
(solvers) MATLAB s ero peaau3ainuy Ha KOMIIbIOTEpax
o BriBoa pacueTHbix cooTHoueHui Mcnonb3oBanue pemarens MATLAB - trapz;
Tema 3.3. Meton CumriicoHa yisi BBIYMCIICHUS ONPEACNCHHBIX WHTETPAJOB M MPUMEHEHHE pelIaTess
(solvers) MATLAB s ero peanuzauuy Ha KOMIbIOTEPax
e lcnonp30BaHME HHTEPHOJALMOHHOIO MHOTOWIEHAa BTOPOTrO MOPSAAKA JJIS BBIYUCICHHS
MHTErpayia. BeIBOJ pacyeTHBIX COOTHOIIEHUN.
e Hcnonn3oBanue pemarens MATLAB - quad.
Pa3nes 4. Pemienue HeJIMHeHBIX YPABHEHHI YHCJIEHHBIMH METOAAMH.
Tema 4.1. Mertoxa aeneHus oTpe3Kka IOIOJAM Ui pEIIEHUS HEJIWHEHHOTro ypaBHEHMsS M IpPHUMEHEHHE
pematens (solvers) MATLAB nnst ero peanu3anuu Ha KOMITbIOTEpax
o BrIBOJ pacyeTHBIX COOTHOIIEHUH .JJOCTOMHCTBA M HEJOCTaTKH METO/1a
e Ucnone3oBanue pemarens MATLAB- fzero
Tema 4.2. MeTo KacaTeabHBIX W METOJ CEKYLIUX Ul PELICHUS HEIMHEWHOTO YPaBHEHUS U IPUMEHEHUE
pematens (solvers) MATLAB nnst ero peanuzanuu Ha KOMIbIOTEpax
o BbIBOJ pacueTHBIX COOTHOIIEHUH .J[OCTOMHCTBA M HEIOCTATKH METO/A,;
e Ucnone3zoBanue pemarens MATLAB - fzero
Tema 4.3. Meton mpocThIX uTepauuii M Metof BercreilHa i pelieHUs HEIMHEWHOIO YpaBHEHMS U
npumeHnenue pewmartens (solvers) MATLAB st ero peanusanuu Ha KOMIBIOTEPax
o BbIBOJ pacueTHBIX COOTHOIIEHUH .J[OCTOMHCTBA M HEIOCTATKH METO/A,;
e Ucnone3oBanue pemarens MATLAB - fzero
Paznen 5. Pemienue cucteM HeIlMHEHHBIX YPABHEHUH YHCJIEHHBIMU METOIAMH.
Tema 5.1. Meton Herorona-Padcona u npumenenue pematens (solvers) MATLAB nans ero peanuzauuu
Ha KOMIIBIOTEPAX
e BpIBOJ pacyeTHBIX COOTHOLIECHHUI;
e Ucnone3zoBanue pynkuuit fsolve
Tema 5.2. Meroa npocThix utepauuii U npumeHenue pemarens (solvers) MATLAB nns ero peanuzanuu
Ha KOMIIBIOTEPAX.
e BBIBOJ pacyeTHBIX COOTHOIIEHHUI;
e HcnonszoBanue ¢pynkuuit MATLAB
Paszgea 6. Pemienue 3a1a4 0THOMEPHOM ONTUMHU3AUNM YMCJIEHHBIMUA METOIAMM.
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Tema 6.1. MeToasl OMHOMEPHON ONTUMHU3ANNUK U TpuMeHeHue pernareneit (solvers) MATLAB mis ux
peanu3anyuy Ha KOMIbIOTEpax.
e ANTOpUTMBI METOJIOB: JI€JICHUS OTPe3Ka MOIojaM, JEJICHHU Ha TPU PaBHBIE YaCTH, 30JI0TOTO
CEYCHHMS U C MPpUMEHEeHHEM uncen PudoHauum, peanusanus ux B cpeae MATLAB.
e Hcnonws3oBanue ¢pynkuuii fminbnd; cpaBHeHHE MeTO10B
Pa3nen 7. Penenue 3a1a4 MHOTOMEPHOIi ONTUMHU3AIMU YMCJIEHHBIMHA METOAAMH
Tema 7.1 Meronsl MHOTOMEPHOW ONTUMH3AIMKU M puMeHeHue pemateneil (solvers) MATLAB mna ux
peanu3alnry Ha KOMITbIOTEPAX.
e Pemenue 3amau nuHeitHOrO mporpammupoBanus (JII1) u HeMMHEHHOTO MPOTrpaMMUPOBAHUS
(HJIIT) ¢ orpannyenusimu 1-ro u 2-ro poaa;
e ANropuTMBI HYJIEBOTO W NEPBOr0 MNOpsAAKa. be3rpaaiueHTHbIE M TPAJUEHTHBIE METOBI
MOKCKa dKCTpemyma. Meroael ciryyaiiHoro noucka. Meronsl Hennepa-Muna, Xyka-J[xuBca
1 mTpadHbIX GYHKIUN. AJTOPUTMBI HX peaau3anus
e Hcnonw3oBanue pemareneit fminsearch, linprog, fmincon;
Tema 7.2. Mertoabl annpoKCUMAIMU MPOU3BOJILHON (PYHKIIMHU ¢ MHOTUMH HE3aBHUCHUMBIMU T€PEMEHHBIMU
u npuMeHenue pemateneit (Solvers) MATLAB ajis ux peanu3anuy Ha KOMITbIOTEpax.
e PemeHue 3ajay  anmpokKCUMalMM  METOAOM HauMmeHblinx kBazapatoB (MHK) c
orpannueHusIMU 1-ro u 2-ro pona;
e lcnonp3oBanue perrareneii fminsearch, fmincon.
Pa3nen 8. Pemenue nuddepenuuajbHbIX ypaBHEHHH YMCJICHHBIMHA METOIAMM.
Tema 8.1 Meroabl pemieHHus CHUCTEM OOBIKHOBCHHBIX AU(P(EpPCHINATBHBIX YpPaBHCHUHW U MPUMCHCHHE
pemareneii (solvers) MATLAB st ux peanu3anuy Ha KOMITbIOTEpaXx.
e [IlocranoBka 3agaun Komu. Merton Ditnepa, meton Pynre-Kyrra; Onienka morpemHocTH.
e Xectkue cuctemsl auddepeHIaNbHbIX YpPaBHEHHM M NPUMEHEHHUE SBHBIX M HESBHBIX
YUCJICHHBIX METOJIOB VISl X PEIICHUS
e Pemenue «kpaeBoil 3anaun». MeTon KOHEUHBIX pa3HOCTEM, METON « MpUCTpenaku». OueHka
MIOTPEIIHOCTH
e Ucnons3oBanwue pemareseii ode 45,0de 23
Tema 8.2 Metonsl pemeHuss cucteM TUudGEpPCHINATBHBIX YPaBHEHUH B YaCTHBIX TPOU3BOAHBIX U
npuMeHeHue pemtareneit (solvers) MATLAB i ux peanuzanuy Ha KOMIBIOTEpax.
e [locraHoBka 3agaun peuleHHs] ypaBHEHUs NapadOJMYEecKOro THMAa Ha IMpUMEpe 3adauu
TETUIONPOBOJHOCTH U 33JJaHUE HAYAJIbHBIX U TPAHUYHBIX YCIOBHII.
o SIBHBIC M HESIBHBIN METOJ CETOK ISl perieHus1. OleHKa MOorpelrHOCTH
o Hcnone3zoBanue BozmoxkHocTeit MATLAB juist peenust nugdepeHuanbHbIX ypaBHEHHH ¢
YaCTHBIMH MPOU3BOJIHBIMU

3akiiioueHue. 3aKIIOUYUTENbHAS YaCTh 10 TOJIBEIEHUIO UTOTOB Kypca.

4 O0beM yueOHOH THCHMIIINHBI

O0beM TMCUMIINHBI
Buj yueOHoii padoThl Axax. | Acip
3E
4. .
Oo6mas TpyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTnueckue 3austus (I113) - - -
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTejibHasi padoTa 1,22 44 33
KonTakTHas camocTosTenpHas padoTa 0,4 0,3
1,22
CaMocCTOsITeTbHOE U3YUCHHE PA3/IeTIOB JUCITUTLIHHBI 436 | 32,7
Bua uTOroBoro KOHTpoJIs: 3ader ¢ oeHKOI
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5.3 IncuunauHbl 4acTH, GopMHUPyeMoil yYacTHUKaMHU 00pa30BaTeJbHbBIX OTHOLICHHIT
(I CHUILUTHHBI 10 BHIOOPY)
AHHOTanus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMPOBaHUs U YIIPABJICHHA KAa4eCTBOM»

1. Heab 1ucuMNJIMHBI — [TOJIy4eHHE OaKalaBpOM 3HAHUI B 00J1aCTH TEXHUYECKOTO PEryInpOBaHUs
U YIIPaBJICHUS KaueCTBOM.

2. B pe3yabTaTe u3yuyeHUs JUCHHUILIUHBI 00y4YAIOIIUIICA T0JIKEH:

Obnadoams cleayoUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:

1IK-4.1, IIK-7 .4, I[IK-7.5, I[IK-7.6

3nams:

- METOABI TPOBEACHUS SKCICPUMEHTOB M HaONoJeHuH, 0000meHnss 1 00pabOTKH Hay4YHO-
TEXHUYECKON MH(pOpPMALUU B 00JACTU 3alUThl METAUIMYECKUX U HEMETAJUIMYECKUX MAaTepHajioB OT
KOppO3UU;

- METOJIbI OIPEAEIICHUSI OCHOBHBIX (PM3MKO-XUMHYECKUX U MEXaHHYECKUX CBOWCTB MAaTE€pPHUAJIOB
Y TIOKPBITHIA.

Ymemy:

- HCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKHE JOKYMEHTHI JJisl BEIOOpA TEXHOIOTUYECKH 3HAYMMBbIX
CBOICTB MaTepHUajIOB U MOKPBITHH /Il KOHKPETHBIX YCIOBHUA IKCILTyaTaI|H.

Braoemnw:

- METO/JaMHU MPOTHO3UPOBAHUSI PACXOJOBAaHUS W JErpajallid MaTepUalioB U TOKPHITUH B
YCIIOBUAX UX IKCIUTyaTalUH.

3. KparTkoe conep:kanue IUCHUIITHHBI

Pasoen 1. Texnuueckoe pecynupoganue - HOpMAMUBHO-NPasoeas b6aza obecneyeHuss Kaiecmea

1.1 Beenenue. Posib 1 MECTO TEXHUYECKOTO PETYJIUPOBAHUS B O0ILEH CUCTEME PEryIUPOBaHUS
COBPEMEHHOT0 PhIHKA.

1.2 IlpaBoBast OCHOBa TEXHHYECKOrOo peryiaupoBaHus. 3akoHbl P® «O TtexHuyeckoMm
perynupoBanum», «O cranmaptuzanuun B Poccuiickoit ®enepamum», «O 3ammre mpaB
noTpeduTeneii».

1.3. TexHuueckue perjaaMeHTbl U HOPMATUBHBIE JTOKYMEHTHI, JEHCTBYIOIIME HA TEPPUTOPHUU
P®. OcHoBbl crannaptuzanuu. Poccuiickas cucrema ctangapruzanuu - PHCC.

Pa3zoen 2. Mescoynapoonas cmanoapmu3sayusi.

2.1 Cranpaptel Ha cucteMsbl ympasieHus kadectsom MCO 9000, UCO 10000, UCO 14000,
NCO 17000, 1CO 22000, UCO 31000.

2.2 HanmoHnanpHas cTaHaapTU3aIUs 3apyOSKHBIX CTPaH

Pazoen 3. Iloomeepoicoenue coomeemcmeus - eapanmus bezonacnocmu,
KOHKYPEHMOCHOCOOHOCMU U Kayecmea NPoOyKYuu u ycuye

3.1 DBoronHs MOIX0I0B K MEHEPKMEHTY KauecTBa.

3.2 CratucTryecKue METOIbl KOHTPOJIs KauecTBa. [lokasaTenu kayecTsa.

3.3 JloOpoBosibHOE W 00s3aT€IBLHOE TOJATBEPXKIACHUE COOTBETCTBHUS. JleKmapupoBaHUE W
oOsi3arenbHas ceptudukanus. JJoopoBonsHas ceprudukarus ycnyr. Ceprudukanus 8 PHCC.

3.4 Ceptuduxanus cucreM kadectBa. [Iopsaok u cxembl nIpoBeneHUs cepTU(UKALUU. DTaIlbl
poBeIEHUS cepTU(UKaLUU

3.5 CMK mnpousBoactBa.  MexayHapoaHas MpaKkTUKAa cepTUUKAMK. JUPEeKTHBBI U
MOJ1yJIBHBII PUHIUN OLeHKH cooTBeTcTBUsA B EC.
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4. O0beM y4eOHOH JUCHUIINHBI

. O0BeEM TUCIIUILINHEL
By yaeOHON paboThI
3E Akan. u. Actp. 4.
OO0m1ast TpyA0EMKOCTh JUCIUILIUHBI 3 108 81
KonTakTHas padoTa - ayIUTOPHBIE
3AHATHA: 0,89 32 24
Jlexiun 0,44 16 12
ITpaktnueckue 3ansatus (113) 0,44 16 12
B TOM 4HCIIe B (hOpMe PAKTHIECKON
[IOATOTOBKU 0,44 16 12
CamocrosiTeibHast padoTa: 2,11 76 o7
KoHTakTHas camocTosTeNbHas paboTa 0,01 0,4 0,3
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB
TUCLUAIUINHBI 2,10 75,6 56,7
By MTOroBOro KOHTpOJIA: 3auer ¢ oneHKOI

AHHOTAIUA K padoyeil nporpaMMe TUCHHUILIHHBI
«HopMaTHBHO-TeXHUYECKAS TOKYMEHTALMS TEXHOJIOTHi 00pad0TKH MOBEPXHOCTH»

1. Heap aucuMnauHbl - GOpMUPOBAaHUE Yy CTYIEHTOB 3HAHUI, YMEHUI M HABBIKOB Pa0OTHI C
HOPMATUBHO-TEXHUYECKUMHU IOKYMEHTaMU ISl peIICHHS 3a7a9 MPOPECCHOHAIBHOMN JCSITSILHOCTH B
00J1aCTH YHEPTO-PECYPCOCOEPETAIOIINX TEXHOJIOTHI 00pabOTKH MOBEPXHOCTH.

2. B pe3yabTare u3yyeHusi JUCHUIIMHBI 00Yy4AKOIIUIICS J0IKEH:

Obnadams CleyOUMMA KOMITIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHKCHHUS:

1IK-4.1, I[IK-7.4, IIK-7.5, IIK-7.6

3namo:

— HOPMAaTUBHO-TIPABOBBIEC aKTHI B 00JIaCTH OE30MACHOCTH U OXPAHBI OKPYKAIOIIEH Cpe/;

— cra"aapTel EMuHON cuCTEMBI 3aIIUTHI OT KOPPO3UU U CTAPEHUS;

— OCHOBHBIE JICCTBYIOIINE HOPMATHUBHBIE JOKYMEHTHl XUMUYECKON OTPACIIH.

Ymemy:

— OCYIIECTBJISITh TIOWCK, MPOBOJUTH aHAJIN3 W COCTABJISATH 0030p JOKYMEHTAIlUU IO TEMeE
UCCJIEI0BAHMS;

— HCIOJIb30BaTh HOPMATHUBHO-TEXHHYECKHWE JIOKYMEHTHI [UJIs BBIOOpA TEXHOJOTHYECKH
3HAYUMBIX MATEPHUAJIOB U TIOKPBITUI TSI KOHKPETHBIX YCIIOBUM SKCIUTyaTaIllid 0O bEKTOB.

Braoems:

— OCHOBHBIMH HaBBIKAMHU pPa3pa0OTKH HOPMATHBHO-TEXHHYECKHX JIOKYMEHTOB B OOJacTH
00paboTKK TOBEPXHOCTH U 3aIIUTHI OT KOPPO3HH;

— COCTaBIIEHUS OTYETOB MO HAyYHO-HCCIENOBATENbCKOW paboTe CcOoriacHo TpeOOBaHUSIM
CTaHJapTOB;

— HaBBIKAMHU OCYIIECTBICHUS TEXHOJIOTHYECKOTO MPOIEcca B COOTBETCTBUU C JIEHCTBYIOIUMHU
perjiaMeHTaMH U CTaHJIapTaMHu.

3. Kpartkoe cogep:xanue TUCUMIIMHbI
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Pazgen 1. Cucrema TtexHudeckoro peryaupoanus B P®. HopmaTuBHO-IpaBOBOE U
HOPMaTHUBHO-TEXHUUYECKOE OOecreueHue AeATeIbHOCTH NPEeAIPUITUA XUMUUECKO OTpaciu.

1.1. HammmonanpHast cucrema cranfaptu3anud. OCHOBHBIE TOJIOKEHHUS, O0OBEKTHI, CTPYKTYpa.
Texanueckuii pernmameHT EADC 041/2017 «O 0Oe30macHOCTH XUMHUYECKON mnpoaykuuu». Llemw,
3aJaud periaMeHTta. JIoKyMeHThl BTOPOro ypoBHS — PeecTp XMMHYECKHX BEILIECTB M CMecei
EBpasuiickoro skoHomuueckoro coro3a. Ilpouenypa HOTHM(QHUKAUU HOBBIX XMMHUYECKHUX BEIIECTB.
TexHUYecKuii M TEXHOJOTUYECKUH perjaMeHThl. TeXHMYECKOe peryiupoBaHHe Oe30MacHOro
oOparneHust XuMr4IecKoi nmpoaykiuu. [Tacopt 6e30macHOCTH.

Texunueckuit pernameHT EADC «O 6€301acHOCTH JIAKOKPACOYHBIX MaTEPUATIOBY (IIPOCKT).

1.2 Equnas cucrema 3amuthl oT Koppo3un u crapenus (EC3KC). Buasl cTangapToB: TEpMUHBI
U ONpeIeNeHHs, CTaHJapThl Ha MOKPBITHS, TNPOLECChl, METOoAbl uchbiTaHui. IIpobiemsr
aKTyaJlM3alluy JIEHCTBYIOIIUX CTaHAApPTOB U MX TAPMOHM3ALMUS C MEXIyHAPOIHBIMU. TexHUUECKUit
koMuTeT 214 «3amura u3aenuii 1 MaTepruaioB OT KOPPO3UHU, CTAPEHUS M OUOTIOBPEIKICHUI.

['pynma MeXrocymapcTBEHHBIX CTaHAApTOB Mo pecypcocOepexkenuto. [OCT 30167-2014.
«PecypcocOepexenne. [Topsanok ycTaHOBIEHUS MMOKa3aTeei pecypcocOepexeHusl B JOKYMEHTAINH
Ha MPOAYKIIUIO.

1.3. MHdpopManmOHHO-TEXHUYECKHI CIPABOYHHUK IO HAWIYYIIUM JOCTYITHBIM TEXHOJOTHUSM
(HAT). «O6paboTka MOBEPXHOCTEH METAJIOB U TUIACTMACC C MCIOIb30BAHUEM SJIEKTPOIUTUYECKUX
win xumudeckux mpoueccoBy (UTC 36-2017). Kpurepuu otnecenuss k HAT. Cranmaptusamnus B
obnactu oxpaHbl OKpyKatolei cpeabl, Ob6ecnieuenrne 0e30MacHOCTH TajJbBaHUYECKUX MTPOU3BOICTB.
Cucrema cTanaapToB 6€30MaCHOCTH TPYy/a.

1.4. O6mepoccuiickue kmaccupukaropsr OKBI/I-2, OKII/I-2. Koabl BUIOB ACSITEILHOCTH H
NPOAYKIUH MPEIIPUATHH, 3aHATHIX 00pabOTKON MTOBEPXHOCTH.

Pa3nen 2. [Topsaok u mpaBuiia pa3pabOTKH HOPMATUBHO-TEXHUYCCKUX JTOKYMEHTOB.

2.1 TexHomorusi pa3pabOTKU TOCYAApCTBEHHBIX cTaHAapToB. OCHOBaHHS i pa3paObOTKH
crannapra. CocTaBleHHE TEXHHYECKOro 3a/laHusi Ha pa3pabOTKy HOPMAaTHMBHOM JTOKyMEHTalluH,
onpejeieHue TpeAMETHONM 005acTH, BBISIBICHHE HCTOYHMKOB HH(MOpPMAaLMM U CTENEHH
00s3aTeNbHOCTH.  XapaKTepUCTHKa OO0BEeKTa  cTaHfgapTu3anuu. llopsmoxk  OpuHATHS U
FOCYJAapCTBEHHON PpErucTpali TOCyNapCTBEHHbIX cTaHaapToB P®d. Ilopsagoxk npumeHeHus
crangaptoB. KoHTposib BHEApEHUS CTaH1apTOB.

2.2 TexHHYECKHE YCIIOBUS. [Topsimox pa3pabOTKH, COIJIaCOBaHMS, YTBEPXKICHHUS H
rOCy/IapCTBEHHON PETUCTPALINN TEXHUYECKUX YCIOBUH.
2.3 TexHuyeckas coeuMdukanus -— HOBBIH BUJA JOKyYMEHTa [0 CTaHAApTH3allMH,

OpPUEHTUPOBAHHBIN HAa YCKOPEHHOE BHEAPEHUE MHHOBALIMOHHBIX TEXHOJIOTHH U TPOIYKTOB.

2.4. Tlopsimox u mpaBuiia 0OpPMIICHHUS TOKYMEHTOB IO OIIEHKE COOTBETCTBHS. [IpoTOKOIIBI
UCIBITaHUH, SKCIIEPTHOE 3aKJII0UEHUE, CEPTUPUKATHI, JeKIapaluy.

Pasnen 3. IloarotoBka u odopmiieHHE JTOKYMEHTOB I0 HAyYHO-HCCIIEOBATEIHCKON
pabore.

3.1. OcHOBHbIE TpeOOBaHUS K HAYYHO-TEXHUYECKUM JOKyMeHTaM. CocTaBiIeHUEe TEXHUYECKOTO
3aganus. [OCT 19.201-78 (ECIIH). «Texnuueckoe 3amanue. TpeGoBaHHS K COJEpKaHUIO U
oopmienno». OCHOBHBIE pa3/ieibl TEXHUUECKOTO 33aJaHHs: HANMEHOBaHHUE U 00JIaCTh IPUMEHEHHS
NOPOAYKIMH;, OCHOBaHHE Ui pPa3pabOTKH; Ha3HAYEHHWE MNPONYKIMU (TEXHOJOTHH); TEXHUYECKHE
TpeOOBaHUS K M3/EIHMI0; TEXHHUKO-d)KOHOMHYECKHE TOKa3aTeNH; CTAaAMM M OSTamlbl pa3paboOTKy;
NOPSAIOK KOHTPOJIS ¥ IIPUEMKH.

3.2. OTuer 0 HayyHO-HUccenoBareabckoi padore B coorsercTBuu ¢ ['OCT 7.32-2017 CUBU/I.
«OT4er 0 HayyHO-HccrenoBareiabckoi padore. CTpykTypa U npasuiia opopmieHus». TpeboBaHus K
TEKCTOBOM wyacth, K Tabmumam u wunoctpanusMm. OdopmieHue chnucka HCHOJb30BaHHBIX
HCTOYHUKOB.
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3.3. Axkryanuzanus 1 OOHOBJIEHME HOPMAaTHBHO-TEXHHYECKUX JOKYMEHTOB IO BHEAPCHHIO
KOHKYPEHTOCTIOCOOHBIX M 0O€30MacHBIX TEXHOJIOTHH 00paOOTKHM TOBEPXHOCTU: CTaHAAPTOB
OpraHu3anui, UHCTPpYKIU, metoauk, pekoMenaamuid. 'OCT P UCO 11442-2014 «Texnuueckas
JOKYMEHTAIUsl Ha MPOAYKIHUIO. YTIpaBlIeHUE TOKyMEHTAIIUEH

4. O0beM yueOHOM JUCUUIIJIMHBI

. O0BEM OUCHUILINHEI
By yaeOHOM paboThI
3E Axan. 4. AcTp. 4.
OO0m1as TpyA0eMKOCTh JTUCITUILUIMHBI 3 108 81
KonTakTHasi padora - ayiuTOpHbIE
3aHATHA: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3austus (I113) 0,44 16 12
B TOM 4HCJIe B (hOopMe IPAKTHUECKOMH
IIOATOTOBKH 0,44 16 12
CamocrosiTesbHasi padora: 2,11 76 57
KoHTakTHas camocTosTelbHas padoTa 0,01 0,4 0,3
CamocTosTeIbHOE H3YUCHUE PA3/ICIIOB
JIUCLIUIUINHEI 2,10 75,6 56,7
By MTOroBOro KOHTpOJIA: 3ayer ¢ oLleHKOI

AHHOTanUs pado4eil MporpaMmmbl
«OCHOBBI HAYYHBIX UCCJIEA0BAHNI»

1. Heap mucuMmiuHbl «OCHOBBI HAyYHBIX MCCIeI0BaHUID» — MnpuoOpeTeHue
oOyyaromuMucsi  yriayOJdeHHbIX 3HAaHUM M KOMIETEHLMH, [OJlydeHHE U 3aKpeIuieHue
npohecCHOHANBHBIX YMEHUN M HAaBBIKOB B 00JIACTH MPOBEICHUS Hay4YHO-UCCIIEA0BATEIbCKUX padboT
C HUCIIOJIb30BAaHMEM COBPEMEHHBIX TEXHOJIOTUH IyTEM CaMOCTOSTEIBHOIO TBOPUYECKOTO BBIMOIHEHUS
3a/1a4, TOCTaBJICHHBIX IPOrpaMMON HAay4HbBIX HcciaenoBaHuid. OCHOBHOW 3ajaueil NUCHUIIHHBI
«OCHOBBI HAY4YHBIX HCCIeJOBAHMID» SBIAIOTCS MNPUOOpPETEHUE HABBIKOB IUIAHUPOBAHHUS H
BBINOJIHEHUS] HAay4YHO-HCCIIEeI0BaTeNbCKOM paboThl; 00paboTKa, MHTEpHpeTalus U Ipe/CTaBlIeHUe
HAYYHBIX PE3YJIbTAaTOB; MOJIrOTOBKA K BHIMOJIHEHUIO BHIITYCKHOM KBaJIM(UKAIIMOHHONW PaOOTHI.

2. B pe3syabTrare wH3y4YeHHUs] AUCHHMIUIMHBI «OCHOBBI HAy4YHBIX HCCJIEI0BAHUID)
00y4YAOIIMIICS TOJIKEH:

Obaaoams crieayonUMU KOMIOETECHIUSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:

1IK-4.1; [IK-4.2; 1IK-4.3; [IK-1.4
3namo:

— OCHOBHBIE MOHATHUS TEOPETHUECKOTO U KCIIEPUMEHTAIILHOTO UCCIIE0BAHNUS;

— TEOPHUI0 OCHOBHBIX METOJIOB MCCIIE0OBAHNUS U aHAIIN3A;

— TPUHIMIBI pabOThI OCHOBHBIX MPUOOPOB U 000PYAOBaHUS.

Ymems:

— IUIAHUPOBaThb W MPOBOJUTH SKCIEPUMEHTHI, MPOBOJUTH OOpPAabOTKY HX pe3yabTaTOB H
OLICHUBATh MOTPEIIHOCTH;

— MPUMEHTh MPUOOpPETEHHbIE MPAKTUYECKHUE HABBIKU B MPO(ECcCHOHAIBHON NeATeIbHOCTH
JUISl pEIIEHUs] KOHKPETHBIX 3a/1a4;
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— OCYILECTBJISITh OLIEHKY PE3YyJIbTaTOB aHAIM3a.

Braoemy:

— CHCTEMOU BBEIOOPA METOI0OB UCCIICOBAHMUS, OIICHKOW BO3MOKHOCTEH KaXKJIOTO METO/IA.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Jducnumimaa «OCHOBbI HAYYHBIX HCCJI€I0BAHUIND BKIHOYACT

Paznen 1. BbimosHeHuWe W MOpeAcCTaBiICHUE PE3YJbTaTOB HAy4HBIX ucciaenoBanuii 1.1
Bremonnenne HayuHblXx uccienoBanuii. CocTaBieHue nporpammbl uccienoBaHus. CTpykTypa H
coJlep’KaHHuEe OCHOBHBIX pa3JielioB OT4eTa O Hay4yHO-HccienoBaTesbckoi pabore. DopmynupoBaHue
Henel v 3a7a4d UCCieI0BaHus; COCTABICHUE aHAIUTUYECKOr0 0030pa MO TeME UCCIIEeIOBaHMs; BEIOOD
3¢ (PeKTUBHBIX METOAOB W METOAUK JOCTHIKEHMSI JKEIaeMbIX pe3yJbTaTOB HCCIEI0BaHUS.
[IpoBeneHre COOTBETCTBYIOIIUX JKCIIEPUMEHTOB [Jisi TOJYyYEHUS MPAKTUYECKUX Ppe3yIbTaTOB;
aHAJIM3, WHTEpIpeTanus W O0OOIICHHE pEe3ylIbTaTOB HCCIEAOBAaHUS, (HOPMYIUPOBKA BBIBOJOB;
Harnucanue otdera. 1.2 [loaroroBka Hay4yHOTro J0KJIa1a U MPE3EHTAIUH.

3. O0beM quCHUNIUHBI «OCHOBBI HAYYHBIX HCCJIETOBAHUI»
4,
O0BbeM THCHHILINHBI
Buj y4eOHoii padoThI Axan, | Acip.
3E

q. q.
O0masi Tpy10eMKOCTb JUCHUIIIIMHBI 3 108 81
KoHTakTHas padoTa — ayIMTOPHbIE 3aHITHS: - - -
B TOM 4HcJje B GopMe NPAKTHYECKOI MOATOTOBKH - - -
Jlexknnu - - -
B TOM 4HCJIe B (hOpMEe MIPAKTUIECKON IOITOTOBKU - - -
[TpakTnueckue 3austus (I113) - - -
B TOM 4HcCJIe B (hOpMe NPAKTHYECKOMN MOrOTOBKU - - -
JlaGopaTtopHsie padots (JIP) - - -
B TOM 4HCJIe B (hOpMe TPAKTUIECCKON TTOJITOTOBKU - - -
Ilp 1,33 48 36
CamocrosiTeJibHAas pa6oTa 1,66 59,8 44 85
KonTakTHas camocTosTenpHas paboTa 0.005 0,2 0,15
CaMocTosATEIbHOE U3YUYEHHE PA3AeIOB IUCIUIIIMHbI ' - -
Buj HTOroBOro KOHTPOJIS: 3a4er

AHHOTaNUs padoyeil MPOrpaMmMbl AUCHUNIIMHBI
«KoHTpoJIb KauecTBa MATEPHAJIOB U MOKPBITHID)

1. Heap aMcHMIUIMHBI — (OPMHUPOBAHHE HABBIKOB HCIIOJNB30BAHUS (PU3UUECKUX U (DU3HKO-
XUMHYECKMX METOJOB MCCIENOBAaHUSA JUId OLCHKM KadecTBa MAaTEpHUajoB M IOKPBITHH B
poeCCUOHAIEHON JESTEIHHOCTH.

2. HU3yyeHue AMCHUILIMHBI HANPABJECHO HAa MNPHOOpETeHHE CJEAYIOIIMX KOMIETEeHUUH U
MHIMKATOPOB HUX 0CTHKEHUS:

1IK-4.1, I[IK-4.2, IIK-4.3, I[IK-1.4.

3namo:

- OCHOBHBIE COBPEMEHHBIE METO/Ibl ONPEEICHNS OCHOBHBIX (PM3UKO-XUMHUECKHX, MEXaHUUYECKUX U
(YHKIMOHATIBHBIX CBOWCTB MaTE€PHUAIOB U MOKPHITHIA;

- COBpPEMEHHOE 000py/Z0BaHHE Uil KOHTPOJS M UCHBITAHUNA MaTepHalioB U MOKPHITUN M MPHUHLIUIIBI
€ro paboThI;

- TpeOOBaHUs, MperbsBIIeMble K KOPPO3HMOHHOCTOMKMM MarepuaiaM M 3aIIUTHBIM IOKPBITHSIM,
Ha3Ha4Y€HHE MTOKPBITUH, YCIIOBUS SKCILITyaTalluy U3EINi, Ha KOTOPBIE 3TH MOKPBITHSI HAHECEHBI.
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Ymemn:

- BbIOMpaTh 3HAYMMbIC JUIsI KOHKPETHBIX YCIOBMH OKCIUIyaTalud (QU3UKO-XUMHUECKHE H
(GyHKIIMOHATBHBIE CBOMCTBA MAaTEPUATIOB ¥ TIOKPBHITUHA

- BBIOMPATh ONTUMAJIBHBII METO]I OIIPECIICHHUS YKa3aHHBIX CBOMCTB MaTepHasioB U MOKPHITUI;

- AHAIU3HUPOBATH PE3YNbTATHl MCCIEHOBAHUNM CBOWCTB MAaTEPHAJIOB M IOKPBITHM, OLIEHUBATh HX
(uIyKTyaluu U JOCTOBEPHOCTb.

Braoemn:

- HaBbIKaMU TECTUPOBAHUS MAaTEPUAIIOB U ITOKPBITHI;

- HaBbIKAMHM AaHAJIM3a WM CUCTEMATU3AlMM OTCYECTBEHHBIX M MEXKIYHApOJIHBIX CTaHIApPTOB Ha
UCIIBITAHUS;

- HaBBIKAMHU pabOThI HA COBPEMEHHBIX UCTBITATEIBHBIX TPUOOpPAX.

3. KpaTkoe coaep:kanue TUCHUIINHBI

Pa3zoen 1. Koumponv kauecmsa nokpwvimuti

Kontpous kayecTBa nokpsITUiA. KOHTPOJIb BHEIIHETO BUA OKPBITU.

CranzmapTbl Ha METOJbl KOHTpPOJIA, UCHBITAHUH W H3MepeHHH. TpeOoBaHHUS K HCHOIb3YEMOMY
000pyIOBaHUIO, YCIOBHSM U IPOLEAYpaM OCYIIECTBICHUS BCEX omepaluii, 00paboTKe U MpeaCTaBICHUIO
NOJYYEHHBIX pe3yibTaToB, KBalu(uKauuu mnepcoHana. TpeOoBaHHMS K YCIOBHAM, IPH KOTOPBIX
IPOBOJIUTCS KOHTPOJb (MCHBITAHUS W HU3MEpPEHMs); TpeOOBaHMUS K CpeICTBaM KOHTPOJS (M3MEpeHHit),
anmnaparype, MarepuajlaM, peakTUBaM U PacTBOPaM, a TaKXKe BCIIOMOTaTEJIBHBIM YCTPOMCTBAM; MOPAIOK
HOJArOTOBKU K ITPOBEACHUIO KOHTPOJIS; MOPSIOK IPOBEIEHUSI KOHTPOJIS; MTpaBuiia 00pabOTKU pe3ybTaToB
KOHTPOJISI; TpaBuiia 0(pOpMIIEHUSI PE3YJIbTaTOB KOHTPOJIS.

Crangapruzanys METOJOB W3MEpEHUM, ucnbelTanuil U kKoHTposst. Crangaptusauusa B Poccuiickoi
®denepauuu.

Pazoen 2. Memoowl ucnetmanuii nokpvimuti

N3mepenue TOMNIMHBI MOKPBITUH. MeTonbl M3MEpPEHHsI TOJIIIMHBI IOKPBITUS € pa3pyLICHHEM
n3nenus. Hepaspymaromume MeToabpl U3MEPEHUS TOJIIUHBI IOKPBITHS.

Onpenenenre NOPUCTOCTH.

HcnplTaHne TOKPBITHH Ha aATr€3HMOHHYIO IPOYHOCTh. KadecTBEHHbIE METOIbI ONPENCIICHUS
IIPOYHOCTH cremieHus. KonnyecTBeHHbIE METOIBI ONIPENETICHMS IPOYHOCTH CLEIUICHNUS.

W3mepenue Onecka MOKpbITH. OnpesneneHne CTENeHH IMIEPOXOBATOCTH MOBEPXHOCTH MOKPBITHHM.
HcnbiTanus MOKPBITHM HAa U3HOC.

N3mepenne TBEpAOCTU NMOKPLITUHN. M3MepeHne TBEpAOCTH METOJaMU CTATUYECKOIO0 BIABIUBAHUS.
N3mepenre TBEPIOCTH C TNOMOILIBIO HANWIBHUKOB. Merox Mooca mid ompeneineHus TBEPAOCTH
raJbBaHNYECKUX NOKPBITUNA. Y IbTPa3ByKOBOW METOJ U3MEPEHUS TBEPIOCTH.

HcnbiTanus NOKPBITUH Ha pacTskeHue. M3MmepeHne BHYTpeHHHMX HanpsbkeHHd. lcnbitanue
HNOKPBITUM Ha >apocToWkocTh. OmnpeneneHue naseMocTH MNOKpbITUI. OrmnpeneneHue 3JIeKTPUUECKUX
XapaKTepUCTHK MOKPbITHHA. OnpeieieHne MarHUTHBIX XapaKTePUCTHK MOKPBITHM.

VYCKOpeHHbIE KOpPPO3MOHHBIE HCIHBITaHUS MOKPbITHH. McnbiTaHuss BO BiakHOH arMmocdepe.
Hcnpitanus moj cioeM KoHJAeHcaTa. VcnbiTaHus B CONIHOM TyMaHe. VcnelTaHus mpu BO3IEHCTBUH
cepucrtoro rasa. McmeltaHusa B cepoBomopoge. Lluknuueckme wcnbiTanusa. McnslTaHne mo MeTonmy
KOPPOAKOT. MeTOIbI KOHTPOJIS 3alIUTHBIX CBOMCTB HEMETAIUIMYECKUX HEOPTAHUYECKUX IOKPBITUH.

4. O0beM y4eOHOH JUCHUIIMHBI

O0BbeM TUCHUTLINHBI

Buj yueoHoii padoThl Axax. | Actp.
3E
. 4.
O6masi TpyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
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KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36

[Tpaktuueckue 3ausatus (113) 1,33 48 36

CamocTosiTe1bHasi paboTa 1,67 60 45

KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
1,67

CamocrosTenpbHOE U3YYCHUE PA3/IesIOB TUCIHUILUIMHEI 59,8 | 4485

Buj HTOroBOro KOHTPOJISA: 3a4er

AHHOTaNUsA padoyei MPOrpaMMbl TUCUUIIIMHBI
«Koppo31oHHBIIi MOHUTOPUHT 000PY/10BAHMS»

1. Heap JMCHUIUIMHBI — COCTOUT B NPUOOPETEHUHM CTYACHTAMH 3HAaHUH O NpPUYHMHAX
BO3HUKHOBEHHUS KOPPO3HMH, CIOco0ax ee OOHapyX eHHs, BBIIBICHUM MOTEHIHAIBHO OMAaCHBIX
YCIOBUM  JKCIUIyaTallMM  OOOpYIOBAaHHS, BO3MOXXHOCTH  ONPEACNEHUS M BBIUYUCIICHUSA
MPEJI0JIaraéMoOro Cpoka CiIykObl 00opynoBaHUST M TpPyOONpPOBOJIOB, CO3JAHUU ONTUMAJbHBIX
YCIOBUM JUISl WX DOKCIUIyaTallMd, OCYIIECTBJIEHHWU Iepexofa OT JEHCTBUIM IO yCTpaHEHHMIO K
npoQUIAKTHIECKUM MepaMm.

2. B pe3yabTaTre u3y4eHusi AUCHUILIMHBI 00yYAKOIIUICS TOJIKEH:

Obaaoams cleayOmUMy KOMISTCHIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

TIK-6.1; IIK-6.2; [IK-6.6; [IK-7.6

3name:

— MPUYHUHBI BOSHUKHOBEHHS KOPPO3UHU; BOZMOXKHBIE CTIOCOOBI €€ 00HAPYKEHHUS;

— KJaccCU(UKAIUIO0 METOA0B KOPPO3MOHHOTO MOHUTOPHUHTA;

— MPEUMYIIECTBA U HEIOCTATKH METOJIOB KOPPO3HMOHHOTO MOHHTOPHHIA, UCIOJIb3YEMBIX B
XUMHUYECKOH, He(Te- U ra30/100bIBAIOIICH OTPaCId MPOMBIIUIEHHOCTH; KOHCTPYKIUIO JaTYUKOB MpPU
KOPPO3NOHHOM MOHUTOPHUHTE.

Ymems:

— BBIOpATh KOHCTPYKITUIO JATYNKA B 3aBUCUMOCTH OT YCJIIOBU DKCIUTyaTaIlii 000PYIOBAHHMS.

Bnaoemw:

— METOAMKAMU OMNpEJAETeHUs MpPEIrojaraeMoro cpoka ciayxObl 00OpyZOBaHMS H
TpyOOIIPOBOJIOB.

3. Kparkoe conep:kanue JUCHUNIHHBI

Pasznen 1. Koppo3noHHbIN MOHUTOPHHI peajbHbIX CHCTEM.

Bunel  koppo3uoHHBIX  paspymieHuil. IloHsTHE KOpPpO3HMOHHOrO MOHUTOpUHra Poub

KOPPO3MOHHOTO MOHHUTOpHUHTra. llenb KOppO3MOHHOTO MOHHUTOPHHIA. DJIEMEHTHl KOPPO3HOHHOTO
MOHMTOpPHHTa. MecTa OCYIIeCTBIEHNS KOPPO3ZUOHHOTO MOHUTOpUHTA. Opranu3anusi KOppo3HOHHOTO
MOHUTOPHHTA NMPH J00bIYe HEPTH U Ta3a, B IPOMBIIUIEHHBIX TPOU3BOICTBAX.

Pa3znen 2. KoHCTpyKIMH JaTYHKOB KOPPO3MOHHOT0 MOHHUTOPHHTA.
Uro ompenensier BbIOOp KOHCTPYKIUHU naTurka? KOHCTpyKIusi BCTpamBaeMbIX B armapar

naTyukoB. KOHCTPYKIMS BBICTYMAIOIUX AATYUKOB. JlaTUWKKM CHEIUATbHOTO Ha3HAYEHUS: IpHU
KOPPO3MOHHOM PACTPECKUBAHUU MO HANPSHYKEHUEM, JUIS YTIIEBOIOPOAHON CPEebl, Ui aTMOC(hEpHOM
KOPpPO3UH, MHOTOJIEKTPOIHBIE CEHCOPHI.

Pazgen 3. MeToabl KOPPO3MOHHOTO MOHUTOPHHTA.
Knaccudukammss  METO0OB  KOPPO3HMOHHOTO  MOHUTOpHMHTA.  (DU3WYECKHE  METOJBI:

FpaBI/IMeTpI/I'-IeCKI/Iﬁ H JJICKTPUUCCKOC COIMPOTHUBIICHUC. BHCKTpOXI/IMI/ILIeCKI/Ie METOAbI ITOCTOSIHHOT'O
TOKA: KOJHUYCCTBCHHAsA OLCHKa HM3MCHCHHA CKOPOCTH KOPpO3MKM C ITIOMOIIBIO METOJa
MOJISIPU3alTUOHHOTO  COIMMPOTHUBJICHUS, aMIICPMETPp C HYJICBbBIM COIPOTHUBIICHUCM, IIOJIYYCHHUC
I/IH(I)OpMaI_II/II/I 0 KOpPpPO3HMOHHOM COCTOSAHHNHA OGOpy,[[OBaHI/IH Ha OCHOBAaHHUH aHaJn3a
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SJICKTPOXUMHNYCCKUX 1IYMOB. SJIGKTpOXI/IMI/I‘IeCKI/Ie MCTOABI TCPEMCHHOTO TOKa: H3MCPCHHUC
CKOPOCTH KOPPO3UU C IMOMOIIbI0 METO/IAa CIIEKTPOCKOIUU INEKTPOXUMUUYECKOTO UMIIEIaHCa, aHAIIU3
rapMOHUYECKUX KojeOaHuil. Hepaspymaronue MeTo1bl MOHUTOPHHTA: YIbTPa3BYK, peHTIeHOrpadus
U ap.

Paznen 4. Ouenka pecypca o00pyaoBaHmsi.

TpaguioHHbIE METOABl KOPPO3UMOHHBIX HCHBITAHUH M OIEHKH pecypca 000pYyIOBaHMS.

CoBpeMeHHBIE METO/IbI IPOTHO3UPOBAHHUS IKCIUTYaTallMOHHONW HAZEKHOCTH 000pyI0BaHUs. MeTO b
OLIEHKH KOPPO3UOHHOM CTOWKOCTH METAJUIMYECKUX MATEPUATIOB.
4. O6beM y4eOHOI JTMCIUIIIHHBI

Bux yaeGHoii paGors: OOBbeM TUCIMITITHHBI
3E Axan. 4. AcTp. 4.

OO611ast TpyA0€MKOCTh JTUCITUTUTHHBI 3 108 81
KonrakTHasi pa0doTa - ay1uTOpHbIE
3aAHATHA: 1,33 48 36
Jlekuun 0,89 32 24
[IpakTuueckue 3ansatus (113) 0,44 16 12
B TOM 4HCJIe B (hOpMe IPAKTUIECCKOH
MOJATOTOBKH 0,44 16 12
CamocTosiTesqibHasi padora: 1,67 60 45
KoHTakTHas camocTosiTellbHast paboTa 0,01 0,4 0,3
CamocTosTeIbHOE U3YUYCHHUE Pa3JIeiiOB
JUCIATLINHEL 1,66 59,6 447
Bua MTOroBOro KOHTpOJIA: 3a4er ¢ oueHKoMn

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUIIHHBI
«Koppo3ust HaHOMAaTepHATOB)

1. Heab AMCUMIVIMHBI — COCTOUT B NPHOOPETEHHUU CTYIAEHTAaMH 3HAHHM O KOPPO3HMOHHOM
NOBEJICHHE HAHOKPUCTAJUIMYECKUX MAaTepHalioB, a TaKXKe O MPUMEHEHMHM TEXHOJIOTHH CO3JaHMs
3aLIUTHBIX MOKPBITHH CO CHIElMaIbHBIMH CBOMCTBAMH.

2. B pe3yJabTare nzyueHus JMCHHUIJIHHBI 00YYAIOMIMACS T0JIKEH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH HX JOCTHXKCHHUS:

IIK-6.1; IIK-6.2; [IK-6.6; IIK-7.6

3nams:

— TIPUHIUITBI CO3JJaHUS 3alIUTHBIX MMOKPBITHH CO CTIENUAIBHBIMUA CBOWCTBAMH;

— 0COOEHHOCTH KOPPO3MOHHOI'O IMOBEJICHHUS] HAHOMOKPBITUH; BIUSHHUE PA3IMUYHBIX (HaKTOPOB
Ha KOPPO3UOHHYIO CTOWKOCTh HAHOMAaTEPHAJIOB;

— OCHOBHBIE IKCIEPUMEHTAIBHBIE METOIBI MCCICOBAHUS CTPYKTYPHI, (PU3UKO-XUMHUECKHUX,
MEXaHUYECKUX U KOPPO3UOHHBIX CBOMCTB HAHOTIOKPBITHH.

Ymems:

— aHATU3UPOBATH MPOIIECCHI, TPOUCXOIAIINE PH (OPMHUPOBAHNH 3AITUTHBIX HAHOMOKPHITHH,
MOJTyYEHHBIX PA3IMYHBIMUA METOIAMU;

— 00ocHOBaTh BbIOOp U crioco0 hopMHUPOBaHUSI HAHOIIOKPBITHI B 60phOe C KOPPO3HEH.

Bnaoemy:
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— METOJIaMH OIICHKU KOPPO3UOHHOTO MOBEICHUS HAHOMATEPUAIOB MAaTEPUAJIOB M MIOKPHITHIA B
KOHKPETHBIX YCIIOBHUSX SKCIUTyaTalllu.

3 Kpartkoe coep:kanne JUCIHUIIUHBI

Paznen 1. Koppo3noHHoe noBeeHne HAHOKPUCTAJTHYECKUX MATEPHAJIOB

Koppo3us u  HaHOMAaTepwanbl: TEPMOJUHAMHYECKHE W  KHHETUYECKHE  (PAKTOPHI.
TepMoaMHAMHUKa W KHHETHKA KOPPO3WM SIBISIOTCS KIIOYOM K TIOHHUMAaHUIO H  pa3paboTKe
HAHOPA3MEPHBIX MATEPHAIIOB M HMX JKCIUTyaTallud IS MPEIOTBpAIlleHUsT KOppo3uu. B uwacTHOCTH,
HAHOpa3MEpHBIC pa3MEpbl MOTYT MPHUBOJUTH K TAKOMY IOBEIACHHUIO ITHX MAaTEPHUAaJOB, KOTOPHIC
0o0bIYHO HE HaAOMIOJAIOTCS B 00beMe. AKTyaabHOCTh HCIOJB30BAaHUS KUHETHUYECKUX H
TEPMOJMHAMHYECKUX  COOOpaKeHMH Uil  TallbBaHUYECKOM  KOpPpo3uu  00Cykaaercs.
[Ipoananu3upoBaHO MPUMEHEHHE 3TUX OCHOB JJISi OMpEeNIeHUs MMOBEACHUS KOPPO3UU B CILJIaBaxX U
HaHocosiX. Koppo3noHHast CTOMKOCTh, HAaHOMAaTEpHaJoB: BIUSHUE pa3mepa 3epHa. OOCyxknaroTcs
HEKOTOpble (aKTOpPbI, BIUSIOUIME HA KOPPO3HIO HAHOKPHUCTAJUIMYECKHUX METANIOB, TaKUE Kak
rpaHula 3epeH, aToMHas Aud@y3ust U XapakTepUCTUKH pa3zaena (a3 Ha mpUMepe HUPKOHUS U €ro
crutaBoB. Koppo3noHHasi CTOMKOCT, HAHOMAaTEpHUAaJIoB: 3JIEKTPOXUMHUYECKOE BO3JeHCTBUE. BiusiHue
HAHOKPHCTAJUIM3AIUA Ha TPOILECC aKTHBHOTO PACTBOPCHHUS B YCIOBHUSX KOPPO3HWH. 3aBHCUMOCTH
coCTaBa IIaCCUBHOW IUICHKHM, THUIIA €€ TMPOBOJMMOCTH OT pa3Mepa 3e€pHa B Mpolecce
HaHOKpucTaum3anud. OOCYKIAIOTCS BOIMPOCH  JIOKAJIBHOW KOPPO3WHM B OTHX  YCIIOBHUSX.
DNEKTPOOCAKICHUE: YHUKAIbHAS TEXHHUKA JUISI HAaHOMAaTepuaiaoB. PaccMaTpuBarOTCsl MPaKTUYCCKHEC
paboTel B O3TOM HaNpaBJICHUH. ODJIEKTPOOCAKICHHE HAHOMATEPHAIOB C HCIOJIb30BAHHEM
CICIUAIHBIX METOJOB JUISS YMEHBIICHHS pa3Mepa 3epHa: TOKOBOE HMITYJbCHOE M OOpaTHO
UMIyJIbCHOE OCAXKICHHE, IIa0JOHHOE OCaXIEHUE, HCIOoNIb30BaHue a00aBok. OOcyxknaercs
OCKICHHE  HAHOCTPYKTYPUPOBAHHBIX  METAJIOB,  CIUIAaBOB, METAUIMYECKMX  MAaTPUYHBIX
KOMITO3UTOB, MHOTOCJIOMHBIX U OMOCOBMECTHUMBIX MAaTEPHAIIOB.

Paznen 2. Ucnosib30BaHNe HAHOMATEPUAJIOB B 00pbOe ¢ KOppo3uei.

3amuTa OT  OKHCJIEHHS C  HCIOJb30BAaHHEM  HAHOKPHUCTAUNIMYECKUX  CTPYKTYD.
PaccmaTpuBaroTCsl KOMMEPUECKH KU3HECITOCOOHBIE TyTH 00pabOTKK MaTepuaioB IJis MOTyUYeHUs U
COXPAHEHHUIO YCTOMYMBBIX K OKHCIECHUIO KOPPO3ZHMOHHOCTOMKUX HAHOKPUCTAITMYECKHX CIIJIaBOB.
OOcyxaercs BIUMSHHE YMEHBIIIEHUS pa3Mepa 3€pHa Ha CEJIECKTUBHOE OKHUCIECHHE CILJIABOB U POCT
3aUTHBIX OKaiuwH, TakuxX kKak AlpOs m Cr2O3 Ha BHENIHUX TOBEPXHOCTSX TMPU ITOBBIIIEHHBIX
TeMriepatypax. M3maraiorcst pe3ynbTaThl UCCIEAOBAaHUMN MO pa3pabOTKe YCTOWUYUBBIX K OKHUCICHHUIO
CIUTAaBOB, CIUIABOB C OKCHJIHBIMH M KEPAMUYCCKUMHU TIOKPHITHMH C HAHOKPUCTALUTUYCCKUMH H
MUKPOKPHCTAJUIMISCKUMU 3epHAMUA. HaHOMOKPBITHS JUIsl YIYYIICHUS KOPPO3UOHHO-MEXaHUICCKHX
(TpUOOKOPPO3MOHHBIX) XAapaKTEPUCTUK MarepuanoB. PaccmaTpuBaercs pojb HaHOMaTepUaioB B
TpUOOKOPPO3UH, KOTOpask (POKYCHPYeTCs Ha CHOCOOHOCTH HAHOYACTHUI[ 00ECTIeUNBATh CMAa3bIBAIOIITUI
3¢ (heKT HaHOCTPYKTYPHUPOBAHHBIX MOKPHITH, TAKUX KaK TEPMUUECKU HamblIeHHbIe MOKphITUs FeCu,
WC-Co u WC-Co, anekrpoocaxaennbiii criaB Ni-Co, Ni-nano SiC, XuMudecku JerupoBaHHbIi Ni-
P- HaHo-SIC-TMOKPBITHS U HAHOCTPYKTYPHPOBAHHBIN THUTaH. TaKkke pacCMaTpPUBAIOTCS OTPAHHYCHUS
0 MCTIOTH30BAHMS HAHOYACTHUIl U HAHOCTPYKTYPUPOBAHHBIX TTOKPHITHI B YCIOBUSX TPUOOKOPPO3HUHU.
CaMOBOCCTaHABIUBAIONIUECS HAHOMOKPBITUS IS KOHTPOJS KOppo3uu. B sToM pasnmene maercs
0030p HAHOTEXHOJOTHUI Ha OCHOBE CAaMOBOCCTAHABIMBAIOIIUXCS MOKPBITUH. OOCyXnaroTcs
pa3IMYHbIC TOYKH 3PCHHS HAa KOHIICHIIUIO CaMOBOCCTAHOBJICHHUS C TOYKH 3PCHUS TEXHOJIOTHUU
HaHECCHMsI TIOKPHITHIA. PaccMaTpHUBarOTCSI pa3IMIHBIE CUCTEMBI CAMOBOCCTAHOBIICHUS, COCTOSIINAC U3
MOBEPXHOCTHBIX TOKPHITHI HAa OCHOBE CHJIAHOBBIX IMOKPBITHM, 30JIb-T€JIb TOKPBITUI H MTPOBOISAIIAX
MoJIMMEpOB. VHTHOMTOPHI KOPPO3WHM Ha OCHOBE HaHoYacTHil. HaHoMaTepwanbl Kak HOCHTEIN
UHTHOUTOPOB KOPPO3WH. PaccMaTpuBalOTCs CaMOOpraHU3yIOIHecs HaHOo(a3bl Ha Pa3InIHBIX
MOBEPXHOCTSAX, TAKUX KaK OKCHJ] HUKEJIS, OKCHJI MEId W OKCHJ JKelie3a, W WX BIMSHHC Ha

KOPPO3HMOHHYIO CTOMKOCTb. HOJ'II/IMepHLIC HAaHOKOMITIO3UTBI IJII KOHTPOJIA KOPPO3UHU. O6CY)KI[3IOTCH
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MOCJICTHUE JIOCTUXKEHUSI B HCCIEAOBAHMU AHTUKOPPO3MOHHBIX MOJMMEPHBIX MOKPHITUMA. BriusiHue
CTPYKTYPHl M MeEX(pa3HBIX XapaKTEPUCTUK HAHOKOMIIO3UTOB Ha AHTUKOPPO3MOHHOE IOBEICHUE
MTOJIMMEPHBIX TIOKPBITHH.

4. O0beM yueOHOM JUCUUIIJIMHBI

00
Buj yae6HO#M paboThI PEM AHCHHILIHHEL
3E Akan. u. Actp. u.
OO611ast TpyA0EMKOCTh JTUCITUTUIHHBI 3 108 81
KonTakTHasi padora - ayiuTOpHbIEe
3aHATHA: 1,33 48 36
Jlexkuun 0,89 32 24
[IpakTnueckue 3ansatus (113) 0,44 16 12
B TOM YHCJIC B (pOopMe IPaKTUUECKON
MOJATrOTOBKHU 0,44 16 12
CamocTosiTesqibHasi padora: 1,67 60 45
KoHTakTHas camocTosTeNbHas paboTa 0,01 0,4 0,3
CaMocTosTeIbHOE N3YUCHHUE Pa3/IeioB
JIIUCIUATUINHBL 1,66 59,6 447
Bua MTOroBOro KOHTpOJIA: 3a4der ¢ oneHKoMn
5.4 IlpakTuka

AHHOTanus padoueil NporpaMmbl
«Y4eOHasi NPAKTHKA: 03HAKOMHTEJIbHAS MIPAKTHKA»

1. Heap YuyeOHOH NPAKTHKHM: O3HAKOMHTEJIbHOH NPAKTHKH — COCTOUT B IMOJYYEHUU
0o0y4JarmuMcsl TEPBUYHBIX MPO()ECCHOHANBPHBIX yYMEHHUW W HABBIKOB IYTEM CaMOCTOSTEIHHOTO
TBOPYECKOTO BBINIOJIHEHHS 3aJa4, IIOCTaBIEHHBIX MPOrpaMMoOM mpakTuku. OCHOBHOM 3agaueit
TUCIUIUIMHBL  siBiseTcs  (opMHpOBaHHE Yy OOY4YalOIIMXCS TEPBUYHOTO TMpEACTaBlIeHUs 00
OpraHu3aIlMil HAYYHO-HUCCIIEOBATEILCKON NIEATEIbHOCTH M CHUCTEME YIPAaBJICHUS HAyYHBIMU
WCCJICIOBAHUSMU; O3HAKOMJICHHS C METOJOJIOTHUYECKMMH OCHOBAMU M TMPAKTHYECKOTO OCBOCHUS
MIPUEMOB OpraHU3AINH, TUIAHUPOBAHUS, MPOBEACHUS U 00ECTICUCHUSI HAYYHO-UCCIIEI0BATEILCKON U
00pa3oBaTeNbHON JICSITEILHOCTH, O3HAKOMJICHHS C JICSITEIIBHOCTBbIO 00pa30BaTENIbHBIX, HAYYHO-
WCCJIEIOBATENIbCKUX U TMPOEKTHBIX OpraHu3aluii 1Mo Npouiio  H3ydyaeMoll  MpOorpaMMbl
OakanaBpuaTa; pa3BUTHE Y 00yJarOUIUXCsl JIMYHOCTHO-TIPO(ECCUOHATBHBIX KaueCTB UCCIIEIOBATES.

2. B pesyabrare wusydyeHus: Y4eOHOH NPAKTHKH: O3HAKOMMTEJIbHOH NPAKTHKH
00y4YAKOIIMIICS TOJIKEH:

Obaaoams CeTyOIMUMHA KOMIIETEHIIUSAMU U WHANKaTOpamMu ux noctwkenus: 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-1.10; OIIK-
1.11; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6,; OIIK-2.7; OIIK-2.8; OIIK-2.9;
OIIK-2.10; OIIK-2.11; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7;
OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14,; OIIK-3.15; OIIK-
3.16, OIIK-3.17; OIIK-3.18; OIIK-4.1; OIIK-4.2; OIIK-4.3

3namo:

— TOPSIOK  OpraHW3allid, TIUIAHUPOBAHUS, TPOBEICHUS W  OOecrmedeHusi Hay4dHO-
HCCIIEIOBATENLCKUX Pa0dOT C UCTOIH30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;
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— TOPS/IOK OpraHu3alluM, IUIAHWPOBAHUS, IMPOBEACHUS U oOecreyeHHus o0pa3oBaTeIbHOMN
JIEATETLHOCTH TI0 TPOPIITIO N3y4aeMOU MpOoTrpaMMbI OaKaiaBpHara.

Ymems:

— OCYLIECTBIISITh TOUCK, OOpabOTKy W aHajdu3 HAy4YHO-TEXHHYECKOH HH(POpPMALUU 110
npo W0 NPOiIeHHON NPaKTHKH, B TOM YHCIIe ¢ MpuMeHeHueM Internet-rexxosnormuii;

— HCNOJIb30BaTh COBPEMEHHbIE MNPUOOPbl M METOAMKM MO NPOPUI0 IPOrpaMMbI
OakanmaBpuaTa, OpPraHU30BBIBATH IPOBEACHHUE OKCHEPUMEHTOB U HCIBITAHUH, NPOBOAUTH UX
00paboTKy U aHATTU3UPOBATh UX PE3YIbTATHI,

— BBINOJIHATH Nearorndeckue QyHKIMH, TPOBOIUTH MPAKTHUECKUE U JTAOOPATOPHBIC 3aHATHS
CO CTYACHUYECKOH ayaAUTOpHUEi 110 BHIOpAaHHOMY HAlpaBJIEHUIO MOATOTOBKH.

Braoemy:

— CIHOCOOHOCTBIO W TOTOBHOCTBIO K HCCIIEAOBATENbCKOM JEATENBHOCTH IO MPO(UIIO
U3y4aeMoi mporpaMMbl OaKkalaBpUaTa;

— METOAOJIOTMYECKMMH  IOAXOJaMH K  OpraHu3alMM  Hay4HO-HCCIEJOBATENbCKOH U
00pa3oBaTeNbHON IeATEIbHOCTH;

— CHOCOOHOCTBIO HAa MPAKTUKE HCIIOJIB30BaTh YMEHHWS M HABBIKM B OPTaHU3allMH HAay4HO-
UCCIIEI0BATEIbCKUX U MPOEKTHBIX paboT;

— HaBBIKaMU BBICTYIUIEHUH nepe yueOHOW ayquTopuei.

3. Kparkoe coaep:kanue YueOHOI MPAKTHKH: 03HAKOMUTEJILHONH NPAKTHKH

VY4ueOHas mNpakTHKAa: O3HAKOMHUTENbHAs TPAaKTUKa BKIIOYAECT JTambl O3HAKOMIICHUS C
IPUHLMIIAMHA OpPraHU3alMy Hay4YHbIX MCCIEI0BaHUN M y4deOHOM pabotbl (Moxynu 1, 2) m atan
MIPaKTUYECKOT0 OCBOEHUS JEATEILHOCTH YUYEHOTO-HCClIeIoBaTeNs (MOIYIb 3).

Paznen 1. Beenenue — uenu u 3agaun ydyeOHOM mpakTUkU. OpraHu3allMOHHO-METOINYECKUE
MEpONPUATHSL.

Paznen 2. 3HaKOMCTBO C OpraHu3aiueidl Hay4dHO-HCCIEeI0BaTelbCKOH U 00pa3zoBaTeIbHOMN
nesarenbHOCTH.  IlpuHimmel,  TexHoimoruu, ¢GopMbl M METOJAbl  OpraHU3alMM  HAy4YHO-
UCCIIE/IOBATEIbCKON JIEATENIbHOCTH Ha TIpUMEpEe OpraHu3aly HaydHOH paboTel Kadeapsl
(mpoGsiemMHON J1abopaTopuu, Hay4dHoM rpymmbl). IlpuHIMNIBL, TexHOMOTHMH, (OPMBI M METOJbI
00y4yeHMs CTYJEHTOB Ha IpUMepe OpraHu3auu yueOHoi paboTel kKadeapsl.

Paznen 3. Boimonnenue unAMBHAYyasbHOTO 3anaHus. COop, oOpaOoTka M cUCTeMaTHU3alMs
uHpopmanmoHHoro Mmarepuana. Odopmienue ortdera. JluyHoe ywacthe oOydarouierocss B
BBITIOJIHEHUH HAYYHO-HCCIIEIOBATEIBCKON pabOThI Kadeaphl.

4. O6bem YueOHONH NPAKTHKU: 03HAKOMUTEJIbHOH NPAKTUKH

O0beM TMCHHUIIMHBI
Buj yueOHoit padoThl Axax | Acrp.
3E
4. u.

O01mas Tpy10eMKOCTb IV CHUTTTHHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: - - -
B TOM 4HucJIe B (pOpMe NMPAKTHYECKOM MOATr0TOBKH - - -
Jlexknnu - - -
B TOM 4ucIIe B popMe MPAKTUYECKON OATOTOBKU - - -
[TpakTnueckue 3austus (I113) - - -
B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU - - -
Jlaboparopubie pabotsl (JIP) - - -
B TOM 4HcIIe B popMe MPAKTUUECKON MOJTOTOBKU - - -
CamocrositeanHas pa6ora (CP) 29 107,6 80,7
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KonTtakTHas camocTosiTenbHas pabota 0.1 0,4 0,3
CaMocCTOsITEeIbHOE H3YYCHUE PA3/ICTIOB JUCIHILINHEI ' - -
Buja HTOrOBOro KOHTpPOJIS: 3a4er c oneHkoM

AHHOTanus padoyeil NPporpaMMbl
«IIpou3BOACTBEHHAS] MPAKTUKA: TEXHOJOTHYeCKas (IPOEKTHO-TEXHOJIOTHYeCKas) MPAKTHKA»

1. Hean IIpousBoacTBeHHOI NPAKTUKH: TeXHOJIOTUYeCKOi (mpoekTHO-
TEeXHOJIOTHYEeCKOH) TMPAKTHKU — T[PAKTUYECKOE O3HAKOMJICHME M H3y4Y€HHE IMPOIIECCOB
MMPONU3BOACTBA OCHOBHBIX BHAOB MCTAJUIMYCCKUX U HCMCTAUIMYCCKHUX MATCPUAIIOB, HOKpLITPIfI,
CTPYKTYpBI TPEANPUATUN, OCHOBHOTO TEXHOJOTHYECKOTO oOopynoBaHus. OCHOBHOW 3amadeid
NPAaKTUKU IO TOJIYYEHUIO MPOPECCHOHANBHBIX YMEHUH U OIBITa MPO(PECCHOHANBHON IS TeIbHOCTH
sBIsieTcs (POpMUpPOBaHHE y 00YUAIOIIMXCS KOMIIETCHIINH, CBSI3aHHBIX C IIEJIOCTHBIM IPEICTaBICHUEM
0 TCXHOJIOruAXx MNpou3BOACTBA MCTAUIMYCCKHUX HW HEMCETANIMYCCKUX MAaTCpHUAJIOB, HOKpI;ITPIfI,
OpraHu3aiyeil U CTPYKTYpPOH MNPEeAnpHUsITHH MO MX MPOU3BOACTBY, CIHOCOOHOCTH M TOTOBHOCTH
OCYIIECTBIISITh TEXHOJOTHYECKHI MpOIlecCC B COOTBETCTBUU C PErJaMEHTOM M HCIOIb30BaTh
TEXHUUYECKHE CPE/ICTBA ISl KOHTPOJISI OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKOro Mpoliecca, CBOMCTB
CBIPBSL U TOTOBOM MPOAYKLIUHU, paOOTOI ¢ HOPMATUBHO-TEXHHUUECKON JOKYMEHTAIIUEH.

2. B pe3yabTare ndy4eHusi NPOU3BOJACTBEHHOH NMPAKTUKHU: TEXHOJOTHYECKOH (IIPOEKTHO-
TEeXHOJIOTHYeCKOi) MPAKTUKHU 00y4AKOIIMICH JOJIKEH:

Obaadoame CIIeNYIOMAMA KOMICTCHIIMSIMHA U UHAUKATOPAMH UX JIOCTHIKCHUS:

VK-2.1; VK-2.3; VK-2.6; VK-2.8, IIK-1.1; IIK-1.2; [IK-1.3; IIK-5.1; [IK-5.2; IIK-5.3

3namy:

— TEXHOJIOTUYECKHE MPOLIECCHI, MPUHIMITHAIBHYIO TEXHOJIOTHYECKYIO CXEMY MPOU3BOJICTBA U
OCHOBHOE TEXHOJIOTUYECKOEe OOOpYIOBaHME, HCIOJIb3yeMOE B MPOHM3BOACTBE METAJNIMYECKUX H
HEMETAJUIMYECKUX MAaTepUaoB, MOKPBITUH;

— OpraHM3alMOHHYIO CTPYKTYpYy MpPEANpUITHI 1O TPOU3BOACTBY METALIMYECKUX U
HEMETAJUTMUYECKUX MAaTepUaIoB, MOKPHITUH;

— OCHOBHBIE TPHUHIMIBI, METOABI W (POPMBI KOHTPOJIS TEXHOJOTHYECKOTO IIpoIiecca,
MCXOJIHOTO CBhIPbsl M KAYeCTBA MPOIYKIINH;

— OCHOBHBIE HOPMATHUBHBIE JTOKYMEHTHI MO CTaHAAPTH3ALMU U CEPTUDUKAIUU TPOIYKIIUH
NPEANPUITHI 110 TPOU3BOACTBY METAIIMYECKUX U HEMETAININYECKUX MAaTEPUAIIOB, TOKPBITHIA;

— TMpaBWJIa TEXHUKH 0€30MacHOCTH, SKOJIOTUHU U MMPOU3BOICTBEHHON CAaHUTAPUU.

Ymemn:

— MPUHUMATh KOHKPETHBICE TEXHHUYECKHE pEHIeHUs Npu pa3paboTKe TEeXHOJIOTHUECKUX
MIPOIIECCOB, BBIOUPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTHH C YYETOM SKOJOTUYECKUX MOCIEICTBUI
UX IPUMEHEHUS;

— HCIIOJIb30BaTh HOPMATHBHBIE JOKYMEHTHI MO KAa4eCTBY, CTaHIAPTU3AIMUA U CepTUDUKAINH
MPOJIYKTOB U U3JICTUH, JIEMEHTH YdKOHOMHUYECKOTO aHAIN3a B MPAKTHYECKOU JIEATETLHOCTH.

Braoems:

— CIMOCOOHOCTHIO BBISIBIIATH M YCTPAHATh OTKJIIOHEHUS OT PEKUMOB pabOThI TEXHOJIOTHYECKOTO
000py/I0BaHUs U TApaMETPOB TEXHOJIOTHUECKOTO MPOIIecca;

— CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIIECTBIISATH TEXHOJIOTHIECKUI TTPOIIECC B COOTBETCTBUH C
pErjlaMeHTOM.
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3. KparTkoe coaep:xxanue IIpon3BoACTBEHHOI NMPAKTHUKH: TEXHOJOTMYeCKOH (MPOEKTHO-
TEeXHOJIOTHYeCKOi) MPAKTHKH

Paznen 1. O3HakomyieHHME C TEXHOJIOTMEW MPOU3BOJACTBA U CTPYKTYpOW MPEANPHUITHS IO
MPOU3BOJCTBY  METAJUIMYECKMX M  HEMETAJUIMYECKUX  MaTepuayoB, MOKpbITUH  OOmas
XapakTepucTuka mnpennpusatus. HomeHkinaTypa u oObeMbl BbITycKaeMoi mpoaykuuu. Merton
npou3BoJCcTBa. [IpuHIIMNIMANbHAS TEXHOJOTMYECcKass cXxeMa MPOU3BOJACTBA Mpoaykiuu. CTpykTypa
IOPEINpPUATHS, OCHOBHBIE INPOU3BOJICTBEHHBIC II€Xa M OTHEJICHHUSA. XapaKTEPUCTUKH OCHOBHOTO
000py1I0BaHUs.

Pazgen 2. M3ydeHne OCHOBHBIX TEXHOJOTMYECKUX MPOLECCOB, MApaMEeTPOB M METOJ0B HUX
peryjiupoBaHusa Ha KOHKPCTHOM npeanpuiaTun 110 IMPOU3BOACTBY MCTAJNINYCCKUX )41
HCMCTAJNIMYCCKUX MAaTCpUajioB, HOKprTHﬁ. Brinonnenne WHAUBUAYAJIBHOI'O 3adaHUs. OcHOBHBIE
MPONU3BOACTBCHHBLIC IMPOLCCCBI B COOTBCTCTBUHU C TEXHOJIOTMYECKO CcXeMOu MMpCaAnpusaATU-A.
OcHOBHBIE MTapaMeTPhl MPOU3BOJACTBEHHBIX MPOIECCOB U PaOOTHI TEXHOJIOTUIECKOTO 000PYyTOBaHUS.
Meroasl KOHTPOJIS U YNPABICHHUS TEXHOJIOTMYECKUMHM Ipoueccamu. KOHTposb kadecTBa rOTOBOMU
NPOAYKIMH. BrIoMTHEHNEe HHIMBUYaIbHOTO 3a/1aHUS.

Paznen 3. CucremaTtu3zainusi Marepualna, moArotroBka otuera. O0o00IIeHHEe U CUCTeMaTHU3aIlHs
JTAHHBIX TI0 CTPYKTYpPE, TEXHOJIOTUHU MPOU3BOJICTBA, MPUMEHIEMOMY O0OPYIOBaHHIO, BITYCKaeMOil
OpeNnpusITHeM TNPOAYKLIHUU, MeTonaM u ¢opmMaM KOHTpois mpoxykuuu. Ilouck u  cOop
HeJocTalonMX JMaHHbIX. [loaroroBka u Hamucanue otuera. [loAroToBKa M HamMCaHHWE OTYETa IO
BBITMIOJTHEHUIO HHIMBUTyaTbHOTO 3a/1aHUS.

4. O6bem  IIpou3BoacTBeHHOM NPAKTUKH: TEXHOJO0THYeCKOM (mpoexkTHO-
TEeXHOJIOTUYeCKOil) MPAKTUKHA

O0BbeM THCHUILIHHBI
Bup y4eOHoii padoThI . Axax. | Actp.
4. 4.
Oo0mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: - - -
B TOM 4HcJie B popMe NPAKTHYECKOI MOATOTOBKH - - -
Jleknnu - - -
B TOM 4Hclie B (hopMe MPAKTUIECKON MOITOTOBKU - - -
[TpakTnueckue 3anstus (I113) - - -
B TOM 4Hclie B (hopMe MPAKTUIECKON MOJITOTOBKU - - -
Jlaboparopuble paboTsl (JIP) - - -
B TOM 4Hclie B (hopMe MPAKTUIECKON MOITOTOBKU - - -
CamocrositenbHas padora (CP) 2,9 107,6 80,7
KonTakTHas camocTosTenpHas pabora 01 0,4 0,3
CamMocTosATeIbHOE U3YUYCHHE PA3AEIOB IUCIIUTLIMHBI ’ - -
Buj HTOroBOro KOHTPOJISI: 3auer c oueHkoM

AHHOTanusi pado4eil NporpaMmsl
«IIpou3sBoacTBEeHHAs NPAKTHKA: HAYYHO-HCCJIeA0BATEIbCKasi padoTa»

1. Ileap nNPOM3BOACTBEHHOH NPAKTHKH: HAYYHO-HCCJIEI0BATEIbCKOH padoThl —
dbopmupoBaHre HEOOXOMMMBIX KOMIIETCHIIMN IS OCYIIECTBICHHUS HAYYHO-HCCIIEIOBATEIHCKON
JeSITeILHOCTH 110 HAaIPABJICHUIO OJrOTOBKU — Jjasiee U3 paboueil mporpaMmbl MPaKTHKY.

2. B pe3yiabTare M3y4yeHusl NPOM3BOJACTBEHHON NMPAKTHMKU: HAYYHO-MCCJIEJ0BATEIbCKOI
padoThI 00y4aIOIUIICH JOJIKEH
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Obnadamye cleayOMUMU KOMIIETCHIUSAMHU H HHAUKATOPAMH UX JTOCTH)KECHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-4.2; IIK-2.1; [IK-2.2; IIK-2.3; IIK-4.1; IIK-
4.2; I[IK-4.3; IIK-5.1; IIK-5.2

3namy:

— HOpPSI0K OpraHU3alyy, INIAHUPOBAHUS M MIPOBEACHUS HAYUYHO-HUCCIIEOBATEIbCKUX paboT ¢
UCTIOJIb30BAHUEM IOCIIEIHUX HAYYHO-TEXHHUECKUX JOCTIKEHHUI B JaHHOW 00JIacTH;

— TEOPETUYECKHE OCHOBBI CHUHTE3a METAJUIMYECKUX M HEMETAUNIMYECKUX MaTepualioB U
MOKPBITUI IPUMEHSATH 3TU 3HAHUS Ha NIPAKTUKE;

— OCHOBHbIE TpeOOBAHUS K IIPEACTABICHUIO PE3Y/IbTaTOB IIPOBEAECHHOIO UCCIIE0BAHMSI B BUJIE
HAy4YyHOT'0 OTYETA, CTaThU WM JTOKJIAJa.

Ymems:

— CaMOCTOSITEJIBHO  BBIABJIATH IEPCIEKTHBHBIC HANpPAaBICHUS HAYYHBIX HCCIEIOBaHMM,
000CHOBBIBaTh aKTyaJIbHOCTb, TEOPETUUYECKYIO U MPAKTHUECKYIO 3HAUMMOCTh MPOOIEMBI, IPOBOJUTH
AKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHMS, AaHAIM3UPOBATh U UHTEPIPETUPOBATH NIOJyUYEHHBIE PE3YJIbTAThI;

— OCYWIECTBIISITh TIOMCK, OOpabOTKy W aHauu3 HAyYHO-TEXHHYECKOH HH(POpPMALUN I10
IpoGIIIO BEINOJIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTb Ha COBPEMEHHBIX NPUOOpPaxX, OPraHU30BBIBATH IPOBEAECHUE HKCIEPUMEHTOB U
UCTIBITAHUH, IPOBOJIUTH UX 00pAaOOTKY M aHATM3UPOBATH PE3YNIbTATHI.

Braoemy:

— METOJOJIOTMEM M  METOAMKOM IPOBEACHUS HAYYHBIX MCCICJOBAaHUN; HABBIKAMHU
CaMOCTOSITENIbHOW Hay4YHOH U HCCIIe10BaTEIbCKON PabOThI;

— CHOCOOHOCTBIO pelaTh IOCTABJICHHbIC 3aJayd, MCIOJIb3Ysl YMEHUS U HaBbIKU B
OpraHu3aliyi HAyYHO-MCCIIeI0BATEIbCKIX U TEXHOJIIOTHIECKUX padoT;

— HaBBIKAMH KpPUTHYECKOI0 aHajlu3a Hay4yHO-TEXHHYECKOH JHuTeparypsl, pa3paboTKu U
dopMymHpoBaHUs COOCTBEHHBIX METOIOJIOTHUECKUX MOIX0I0B K PEHICHUIO HAYIHBIX TPOOIeM.

3. Kparkoe coaep:kanue NpaKTUKH

[Ipon3BojcTBEHHAs MpakTUKa: Hay4yHO-HCCJIENoBaTeslbckas paboTa BKJIIOYAET  ATaIlbl
03HAKOMJIEHHUS C IPUHLUIIAMHU OPTaHU3alMY HAyYHBIX UCCIIEIOBAHUN BKIIIOUAET:

Pasnen 1. BeimonHeHwe H TpPEACTaBICHHWE pE3yNbTaTOB Hay4dHbIX HcciaeaoBaHui 1.1
Boinonnenue HayuHbIX uccinenoBaHuil. CocTaBieHHe HporpaMMmbl uccienoBaHus. CTpykTypa M
CoJiep’KaHHUEe OCHOBHBIX pa3JielioB OTYETa O Hay4yHO-HccienoBaTesbckol padbore. dopmynupoBaHue
enelt ¥ 3a7a4y UCCeI0BaHMs; COCTABICHHE aHAIUTHYECKOT0 0030pa MO TeMe HCCIeI0BaHUs; BBIOOD
3QPEKTUBHBIX METOAOB M METOAMK JOCTIDKEHHMSI JKEeNAaeMbIX pe3yJlbTaTOB HCCIIEIO0BaHMS.
IIpoBeneHNE COOTBETCTBYIOIIMX OKCIEPUMEHTOB Ul TIOIYYEHHsS IPAKTHYECKHUX pPE3YJIbTaTOB;
aHanu3, WHTepHperanys M o000OIIeHHe pe3ylbTaTOB HCCIENIOBaHUSA; (OPMYIHPOBKA BBIBOAOB;
Hanucanue otdera. 1.2 [loaroroBka Hay4HOTO TOKJIAa/1a U IPE3EHTALNN.

4. O0beM NPOM3BOACTBCHHOM NPAKTHKH: HAYYHO-HCCIEI0BATEIbCKONH PadoThI

O0neM TUCHUILIMHBI

Buj yueOHoit padoThl

3E Axkan. | Actp.
g, 4.
O01mas Tpy10eMKOCTb 1M CHUITTHHBI 6 216 162

KonTrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: - - -

B TOM 4HucJIe B (hopMe NMPAKTHYECKOM MOATr0TOBKH - - -

Jlexuun - - -

B TOM yHclie B (hopMe IPaKTHUYECKON MOTOTOBKU - - -

[Tpaktuyeckue 3ansatus (I13) - - -
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B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU - - -

JIabopatopHbie paboTsl (JIP) - - -

B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKHU

WHTep. yackl 1,77 64 48

DJIEKT. YacChl 1,77 64 48
Ip 2,66 96 72
CamocrositesibHas padora (CP) 3,32 119,6 89,7
KonTakTHasi camocTosiTeNbHast paboTa 0.01 0,4 0,3
CaMOCTOSTEIbHOE H3YIEHUE PA3ICIIOB TUCIIHILIHHEI ’ - -
Buj1 HTOroBOro KOHTPOJISA: 3auer ¢ OLEHKOI

AHHOTanus1 pado4eil NporpaMMbl
«IIpon3BoacTBeHHAs] IPAKTHKA: NMPeIIUIVIOMHAsI IPAKTHKA»

1. Leab npou3BOACTBEHHOM NPAKTHUKHU: NPEIAUIIOMHON TNPAKTHKH — BbINOJHEHHUE
BbIIIYCKHOH KBAJTH(UKANMOHHOI padoThl.

2. B pe3yjbTaTe u3yueHHsl MPOU3BOJACTBEHHOH MPAKTUKH: MPEIIUIUIOMHON NMPAKTHKHU
00y4YaKOIIUIiCS TOJIKEH:

Obnadams CIIENYIOMAMA KOMIETCHIIMSIMA U WHIUKATOPAMH HX JOCTHKCHUS

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.3; VK-2.4; VK-2.5; VK-2.6, VK-2.8;
TIK-1.1; [IK-1.2; IIK-1.3; [IK-4.1; IIK-4.2; [IK-4.3; IIK-5.1, [IK-5.2; IIK-5.3, I[IK-6.3; IIK-7.6

3namy:

— MOAXOJbI K OpraHU3allMi CaMOCTOSITEIIbHON M KOJUIEKTUBHOM HAay4HO-HCCIIEI0BATEIbCKOM
paboThI;

— TMPUHILMITBI OPTaHU3AIMH MPOBEECHUS SKCIICPUMEHTOB U UCIIBITAHUM;

— TPUHIIMIBI ¥ CTIOCOOBI 3aIIUThl 00BEKTOB UHTEIIEKTYaIbHOU COOCTBEHHOCTH U
KOMMeEpIIUATU3aIMH MPaB Ha 00HEKTHI HHTEIIEKTYaJIbHOM COOCTBEHHOCTH.

Ymemu:

— BBINOJHATH TIOWCK, OO0pabOTKYy, aHaliW3 U CUCTEMATH3AIUI0 HAyYHO-TEXHUYECKOM
uH(pOpMaIlMK, OCYIIECTBIATh BBIOOP METOAMK M CPEACTB pEIIeHUs 3a]ad, IOCTaBICHHBIX
MPOrpamMMOi MPaKTHKU;

— BBINIONHATH 00Pa0OTKY M aHAJINU3 PE3yNIbTaTOB SKCIIEPUMEHTOB M UCIIBITAHUN;

— aHAJIM3UPOBATh BOHUKAIOIINE B HAYYHO-UCCIIEAOBATEILCKON ACITEIHHOCTH 3aTPYTHEHUS U
CIoCcOOCTBOBATh UX Pa3pEIICHUIO.

Braoemey:

— mnpueMamM pa3pabOTKH TUIAHOB W MPOTPaMM TPOBEJCHUS HAyYHBIX HCCIIEIOBAHUM,
TEXHUUYECKUX pa3pabOTOK, 3aJaHUM JJI UCTIOJTHUTENEH

3. Kparkoe cogep:kaHue NPAKTHKH

[Ipon3BoACTBEHHAs MPAKTHKA: MPEAAUIIIOMHAsT PAKTUKA BKJIIOYAET 3Talbl O3HAKOMJIEHUS C
MPUHIIMIIAMA OPTraHU3allii HAyYHBIX UCCeNoBaHUM (Moaynu 1, 2) U 3Tanm mpakTHYeCKOTO OCBOCHHUS
JIeATETbHOCTH YYEHOT0-uccienoBarens (Moaynib 3).

Pazgen 1. BBeaenwe — menu W 3agaud NPOU3BOACTBEHHOM MPAKTUKU: MPEAAUILNIOMHON
npakTUKu. OpraHnu3alMOHHO-METOAMYECKUE MEPOTIPUATHUSA. TEeXHOIOTUUECKHE HHCTPYKTAXKU.

Paznen 2. 3HaKOMCTBO C OpraHU3alKel HAYYHO-HUCCIIEIOBATEIBCKONU JEATEIIbHOCTH, CUCTEMOM
YIPaBJICHUS HAYIHBIMU HCCIICIOBAHUAMH. [[pHHIUIIBI, TEXHOJIOTHH, ()OPMBI U METOJIBI OPTraHU3AIII
HAyYHO-HCCIIEIOBATENIbCKON JIEATENbHOCTH Ha MpUMEpEe OpraHu3alliid HaydyHOH paldoThl Kadeapsl
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(mpobsiemHON  nmabopaTopuu, HaydHoW Tpynmnsl). IlnanupoBaHue HaydYHOM AEATEIBHOCTH
OpraHu3aIiy.

Pazngen 3. Bemonnenue mHmuBuayanbHOro 3amanus. COop, oOpaboTka W cHCTeMaTH3aIus
nHopmanmonHoro wmarepuana. Odopmienue otdera. JluuHoe ywactue oOydaromerocs B
BBITIOJITHCHUH HAYYHO-HCCIISIOBATEIBCKUX PAOOT Kadenpsl.

4. O0beM NpeIUIIOMHON TPAKTHKH

O0BbeM JUCHUIIINHBI

Buj yueOHoii padoThI

3E Axkan. | Acrp.
q. q,
O01as TPYA0eMKOCTh AU CIUTIIHHBI 9 324 243
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: Yl VIl Yl
B TOM 4ncJje B popMe NPaKTHYECKOI MOJATO0TOBKH - - -
Jlexknun - - -

B TOM 4HCJIe B (hOpMEe MPAKTUIECCKON TTOJITOTOBKU - - -
[Tpaktnueckue 3austus (I13) - - -
B TOM 4HCJIe B (hOpMEe MPAKTUIECCKON TTOJITOTOBKU - - -
JlaboparopHsie paboTsl (JIP) - - -
B TOM 4HCJIe B (hOpMe MIPAKTUIECKON IOITOTOBKU - - -
CamocrositeabHas padora (CP) 8,9 323,6 243
KoHTakTHas camocTosTeNbHas paboTa 0.1 0,4 0,3
CamMocTosATEIbHOE U3YUYEHHE PA3AEIOB IUCHIUILIMHbI ' - -

Bujx koHTpOJIS: 3adeT ¢ OEHKOM

5.5 'ocynapcTBeHHAsi MTOTOBasi aTTECTALMS: BbINIOJIHEHUE M 3A1MTA BbIIYCKHOM
KBAJTH(UKAIMOHHOH padoThI
AHHOTaIUs pado4eil MporpaMmmbl
«BblInoJiIHeHHe, MOAT0TOBKA K MPOLeaAype 3alllUThI U 3aAIUTA BbIILYCKHON KBAaJIU(PUKANNOHHOK
padoThD)

1. IMeab AMCUMINIMHBI — BBIIBICHHE YPOBHS TEOPETHYECKOM W MPaKTUYECKOU
MOJITOTOBJIEHHOCTH BBITYCKHUKA By3a K BBITOJHEHHUIO MPOPECCHOHATBHBIX 337a4 U COOTBETCTBHS €r0
noarotoBku TpedoBanusM @I'OC BO o HanpaBiIeHHIO MOATOTOBKH.

2. B pe3yabTaTte u3y4yeHus TUCHHUIIMHBI 00YYAIOMMIiCS T0KEH:

Obnadamye cleayOUMMHA KOMIETSHIIUSME U WHAUKAaTOpamMu ux aoctwkenns: VK-1.1; VK-1.2;
VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-2.5; VK-2.6; VK-2.7; VK-2.8; VK-
2.9, VK-2.10; VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-4.1; YK-4.2; VK-4.3; VK-4.4;
VK-4.5; VK-4.6; VK-4.7; VK-4.8; VK-4.9; VK-5.1; VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6; VK-
5.7, VK-5.8; VK-5.9; VK-5.10; VK-5.11; VK-5.12; VK-5.13; VK-5.14; VK-6.1; VK-6.2; VK-6.3;
VK-6.4; VK-6.5; VK-6.6; YK-7.1; VK-7.2; VK-7.3; VK-7.4; VK-8.1; YK-8.2; VK-8.3; VK-8.4; VK-
8.5, VK-8.6;, VK-8.7; VK-8.8; VK-8.9; VK-9.1; VK-9.2; VK-9.3; VK-10.1; YVK-10.2; VK-10.3; VK-
11.1; VK-11.2; VK-11.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4, IIK-1.5; OIIK-1.6; OIIK-1.7,
OIIK-1.8; OIIK-1.9; OIIK-1.10; OIIK-1.11; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5;
OIIK-2.6; OIIK-2.7;, OIIK-2.8; OIIK-2.9; OIIK-2.10; OIIK-2.11; OIIK-3.1; OIIK-3.2; OIIK-3.3;
OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11; OIIK-3.12;
OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.1; OIIK-4.2; OIIK-
4.3; [IK-2.1; [IK-2.2; TIK-2.3; IIK-3.1; IIK-3.2; [IK-3.3; [IK-4.1; [IK-4.2; [IK-4.3; [IK-1.1; IIK-1.2;
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IIK-1.3; IIK-1.4; IIK-1.5; [IK-1.6; [IK-1.7; [IK-1.8; 1IK-1.9; IIK-5.1; IIK-5.2; IIK-5.3; IIK-6.1;
IIK-6.2; [IK-6.3; [IK-6.4; 1IK-6.5; IIK-6.6, IIK-7.1; [IK-7.2; IIK-7.3; IIK-7.4; IIK-7.5; I[IK-71.6

3namy:

— MOPAJIOK OpraHM3alMH, TUIAHWPOBAHUS U MPOBEACHHS Hay4YHO-HCCIEA0BATEIbCKUX PaboT C
MCIIOJIb30BaHUEM TIOCTICTHUX HAYYHO-TEXHUYCCKUX JOCTHIKEHUI B TaHHOW 00JIacTH;

— (pU3UKO-XUMUYECKHE OCHOBBI CHHTE3a METAJUIMYECKUX M HEMETAJUIMUECKUX MATepUaIoB U
MPUMEHSTh 3TH 3HAHUS Ha IPAKTHKE;

— OCHOBHBIE TPEOOBaHUS K MPEACTABICHUIO PE3YyIbTATOB IPOBEACHHOTO UCCIIEIOBAaHUS B BUE
HAy4YHOTO OTYETa, CTAThU WM JIOKJIAJa.

Ymems:

— CaMOCTOSITEJIbHO BBISIBJIATH TEPCIEKTHBHBbIC HAMNpaBICHUS HAYYHBIX HCCIEIOBaHUM,
000CHOBBIBATh aKTYaJIbHOCTh, TECOPETHUECKYIO U MPAKTUYECKYIO 3HAYMMOCTh MPOOIIEMBI, TPOBOJAHTH
AKCIIEPUMEHTAIBLHBIC UCCIICIOBAHMSI, AaHATM3UPOBATh M HHTEPIPETUPOBATH NOTyUYECHHBIC PE3YIbTATHL;

— OCYHIICCTBIIATH IOUCK, 00pabOTKYy M aHAJIM3 HAyYHO-TEXHHYECKOH WH(GOpMAIMU IO TeME
BBITNIOJHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaThb Ha COBpPEMEHHBIX MPUOOpaxX, OPraHU30BBIBATH IMPOBEICHUE SKCIEPUMEHTOB H
UCIIBITAHUH, IIPOBOJIUTH X 00pabOTKY U aHATM3UPOBAThH PE3YIIbTATHI.

Braoemy:

— METOAOJIOTMEH W  METOAUKOM MpPOBEACHUS HAYYHBIX HCCIIECIOBAHUM; HaBBIKAMU
CaMOCTOSITENIbHON HAYYHOU U HCCIE0BATEIbCKON paboThI;

— HaBbIKaMU palbOTHI B KOJUIEKTHUBE, IJIAHUPOBATh U OPTaHU30BBIBATh KOJUIEKTHBHBIC HAyYHBIC
WCCJICIOBAHMSI; OBJIAJICBATh COBPEMEHHBIMH METOJAMU HCCJICIOBAHUS W aHAIM3a TOCTaBJICHHBIX
po0Jem;

— CIIOCOOHOCTBIO pelIaTh IOCTABIICHHBIE 3aJauyd, MWCIOJNb3yd YMEHHS U HaBbIKU B
OpTaHU3aIH HAYIHO-HCCIIEA0BATEIHCKUX H TEXHOJIOTHUECKUX PadoT.

3. KpaTkoe conep:kanue THCIIANIUHBI.

«BprITIoNTHEHNE, TIOJTOTOBKA K MPOIEAYPE 3aIIUTHI M 3aIUTa BHITYCKHON KBaTU(UKAIIMOHHON
paboThD» MPOXOJIUT B 8 cemecTpe Ha 0a3e 3HAHWN, YMEHUH W HABBIKOB, MOJIYYCHHBIX CTYACHTAMHU
NP U3YICHHUH TUCIUTUIMH HAIPABICHUS W MPOXOXKICHUS MPAKTHUK.

«BprITIoNTHEHNE, TIOJTOTOBKA K MPOIEAYPE 3aIIUTHl M 3alIUTa BHITYCKHON KBATU(UKAIIMOHHON
paboThD» MPOBOIUTCS TOCYAAPCTBEHHOM dK3aMEHAIIMOHHON KOMUCCHEH.

KouTponbs ypoBHS cHopMHpPOBAaHHOCTH KOMMETEHIIMNA OOYYarOIIUXCs, MPUOOPETEHHBIX MPH
ocsoennn OOII, ocymecTBisieTcs MyTeM MPOBEACHHUS 3aIIUThl BBIMYCKHON KBaJU(DUKAIIMOHHON
pabotsl (BKP) u npucBoenus kBanupukanum «oakasaBp.

4 O0bem yueOHOH TUCHHMIIINHBI

O0neM TUCHUILIMHBI

Bup y4yeoHoii padoTsl

3E Axkan. | Actp.
g, 4.
O01mas Tpy10eMKOCTb IV CHUTTTHHbI 6 216 162

KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: - - -

B TOM 4HucJie B (pOpMe NMPAKTHYECKOM MOATrOTOBKH - - -

Jlexnuu - - -

B TOM yHcJie B (hopMe IPAKTUUECKON OJITOTOBKU - - -

[Tpaktuyeckue 3anstus (I13) - - -

B TOM yHcJie B (hopMe IPAKTUUECKON OJITOTOBKU - - -
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JlaGopatopusbie padotsl (JIP) - - -
B TOM 4YHCIIE B OpME MPAKTHUECKON IO OTOBKH - - -
Camocrositeabnas padora (CP) 5,98 | 215,33 | 161,49

KoHTakTHas camocTosaTeNbHast paboT 0.02 0,67 0,5
CaMocTOsATEIbHOE U3YUYEHHE PA3AEI0B IUCHUIIIMHbI ’ - -
Bua uTOoroBoro KOHTpoJIf: 3ammuTa BKP

AHHOTAaIUs padoyeil mporpaMMbl U CHHIJIHHBI
«'paxmaHckasi 3alMTa B YPe3BbIYANHBIX CUTYAIUSIX»

VYyebnas aucuuiumHa "I'pakaaHcKas 3aliuTa B YpE3BBIUAWHBIX CHTYAIUAX' YHUTAETCS B paMKax
¢axynpTaTBa B 1 1K BO 2 cemMecTpax M 3aKaHUYUBAETCS 3aUETOM.

1. Hejb AMCUMIUIMHBI -- IOATOTOBUTH CTYACHTA K OCMBICICHHBIM MPAKTUYCCKUM JCUCTBHUSAM IO
o0ecreueHnu0 CBOE 0e30MacHOCTH M 3alIUThl B YCIOBHUSX BO3HMKHOBEHHUS YPE3BBIYANHON CHUTyallUu
MIPUPOTHOTO, TEXHOICHHOTO ¥ BOGHHOTO XapakKTepa.

OcHOBHOU 3a7aueil TUCHUIUINHBI ABJISIETCS (DOPMHUPOBAHME YMEHHI W HABBIKOB, TIO3BOJISIONINX HA
OCHOBE U3YYEHHS OMNACHBIX U TMOpaxaromux (aKTOpPOB YPE3BBIYANHBIX CHUTYallMid MPUPOJHOTO,
TEXHOTEHHOT'O0 U BOGHHOT'O XapakTepa, IPYrux ONacHOCTEH YMEJo pelaTh BOIPOCH CBOEH 0€30MacHOCTH ¢
HCITOJIb30BAaHUEM CPEACTB CUCTEMBI IPAKTAHCKOM 3alTUTHI.

2. B pe3yabTare 0CBOCHHUS AMCHUILINHBI CTYACHT J0JI/KEH:
Obnadamye crneaylOUMMA KOMIETEHIIMSMH U HHAWKaTopamu ux apoctmwxenus: YK-8.1, VK-8.5, VK-
8.7.
3uamo:
- XapaKTepUCTUKU TPHUPOJIHBIX OEICTBMH, TEXHOTEHHBIX aBapuil M KaTacTpod Ha paJHALMOHHO,
XMMHUYECKH U OMOJIOTHYECKU ONACHBIX 00BEKTaX, Mopaxaromue (GakTopbl Ipyrux onacHOCTEH;
- OCHOBBI BO3/ICHCTBUS OMACHBIX (DAKTOPOB UPE3BBIYAWHBIX CUTYallMil HAa YEJIOBEKA U IPUPOTHYIO CPELy,
JIOITyCTUMBIE MpeIebHbIE KPUTEPUU HETATUBHOT'O BO3ACHCTBUS;
- Mepbl 0e30MMacHOr0 TOBEACHUS NpU NpeObIBaHMM B paiioHaxX (30HaX) MOXapOB, PATHMOAKTUBHOTO,
XMMHUYECKOTO ¥ OMOJOrMYECKOr0 3arpsi3HEHMS;
- CHOCOObI U CpPEJCTBA 3alllUThl YEJIOBEKa OT BO3JEUCTBUS MOpa)karolMX (aKTOPOB YpE3BBIYANHBIX
CUTYalMi IPUPOIHOT0, TEXHOTE€HHOTO M BOEHHOT'O XapaKTepa.
Ymemu:
- HCHOJb30BaTh CPEICTBA 3aILUTHl OPraHOB JbIXaHUS M KOXKH, MEIUIMHCKUE JUI1 CaMO3AIIUTBl U
OKa3aHUs TOMOUIH JIPYTUM JIFOJISIM;
- IPUMEHSATH NIEPBUYHBIE CPEJCTBA MOKAPOTYILIEHUS 1)1 JTOKAJIM3aLNU U TYIIEHHs 110Kapa, BOSHUKIIETO
B ayIUTOpHUH (J1abopaTopun);
- OKa3bIBaTh ce0€ U JIPYI'UM MOCTPaJaBUIMM MEIUIIMHCKYIO TOMOIIb C MCIOJIb30BAaHUEM TaOENbHBIX U
HOJIPYYHBIX METULIUHCKUX CPEJCTB.
Braoemy:
- npuéMaMM IPOBEJIEHUS YAaCTUYHON CaHUTApHOM OOpaOOTKM TMpH BBIXOJAE W3 pailoHa (30HBI)
PaMOaKTUBHOT0, XUMUYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEeHNS (3apaXeHus);
-- CI0C00aMHU U TEXHOJIOTUSIMHU 3alllUThl B YPE3BBIYANHBIX CUTYALIUSIX.

3. Kpartkoe cogep:xanue JTUCUMILJIMHbI.
Paszoen 1. Onacnocmu npupoonozo xapaxmepa.
CruxuiiHpie O€ICTBUS, SIBJICHUS MPUPOIBI Pa3pyIINTEILHON CHUIIBI - 36MJICTPSICEHUSI, HABOTHCHHUSI, CEJIEBHIC
MOTOKH, OTIOJI3HH, CHEXXHBIE 3aHOCHI, H3BEP>KEHUE BYJTKaHOB, O0BAJIbI, 3aCyXH, YparaHbl, OypH, MOKaphl.
Pazoen 2. Onacnocmu mexnoeennozo xapakxmepa.
ABapuu u katacTpo(bl Ha paAHAIIMOHHO OMACHOM OOBEKTE, XMMHUYECKU OMAaCHOM OOBEKTe, OMOIOTHUECKU
OIACHOM O0BEKTE; Ha TpaHCIOpTe (KEJIE3HOAOPONKHOM, aBTOMOOMIIBHOM, PEYHOM, aBHAIIMOHHOM); Ha
THUAPOCOOPYKEHUSAX; HA KOMMYHAIIBHBIX CUCTEMAaX KHU3HEOOECTIeUeHHSI.
Paszoen 3. Onacnocmu eoennozo xapaxmepa.
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[IpumeHeHne OpyXHs MaccOBOTO MOPaKEHHs (SAEPHOTO, XMMHUYECKOTO, OHOJIOrMYEcKOro), OOBIYHBIX
CPEZCTB C 3a)KUraTeIbHbIM HAITOJHEHUEM, HOBBIX BUIOB OPYKHA. 30HBI 3apaXKEHUS OT CPEJCTB MOPAKECHUS
Y MX BO3JEICTBHE HAa HACEJIEHUE U OKPY’KAIOLIYI0 IPUPOJHYIO CPENLY.

Paszoen 4. Ilosxcapras 6e3onacnocme.

[Noxxapnas omacHocTs. IloxapHast oxpana. Kiaccudukanus noxapoB MokapoB B 3/1aHUSX U TOMELICHUSX.
Craauu pazButus noxaposn. Jlokanuzanus u TyueHue noxapon. IlepBuuHble cpeacTBa MOXKapOTYILIEHUS
(oraerymurenn OII -8, OY-2, OBII-5, BHyTpeHHUIl MOXapHbI BOJONPOBOMA) U MpaBUia MOJIb30BAHUS

UMH. ABTOMAaTHYECKHE CHUCTEMbI MOKapOTYIIEHUS — HpPUHKIEpHble M JApeHuepHble. OrHerymiamye
BEIIIECTBA — BOJIA, MIEHbI, HETOPIOYME ra3bl U pa30aBUTENH, MOPOIIKOBBIE COCTABbI, TaJOr€H3aMelICHHbIE
YTJIEBOAOPO/BI.

Pazoen 5. Komnnexc meponpusmuti epajicoanckou 3auumsl HACEIeHUs.

- OmnoBemenne W uHPOPMHpPOBaHHWE HaceJdeHHs 00 omacHocTu. lIpuHSATHE HaceNeHHEM CHUTHAIOB
onoseleHus («Buumanue BceM!», «Bo3nymHas TpeBora», «PaaManmoHHas ONMACHOCTBY, «XUMHUYECKast
TpeBoray, «OT00I 0MacHOCTH») U NOPAAOK AEUCTBUS 110 HUM. DBaKyalllsl HACEJIEHUS U3 30HbI OMIACHOCTH.
CriocoObl 3BakyallMy. DKCTpEHHas! 3BaKyallus CTYJEHTOB U3 ayIUTOPUH IIPU BO3SHUKHOBEHUH 10Kapa.

- CpeactBa MHAUMBUIyalIbHOM 3amIUThl opranoB neixanus (I'T1-7, I'TI-9, P-2, V-2K, PITA-1, PIII'-67M, PVY-
60M, «Denukcy, I'I3K, MAII, AI-3, MI3Y-K, UII-4M, WII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesioBeka. MeIMIMHCKHUE CPEICTBA 3AIUTHI.

- CpencrtBa KOJJIGKTUBHOW 3alUThl HaceneHus. Ha3HaueHue, 3allUTHbIE CBOMCTBA YOEXKHIL.
[IporuBopanuanuonnsie ykpbiTus (IIPY, moasemusle nemexoaHble MEpexobl, 3ariyOjeHHbIE CTaHLUU
METPOIIOJINTEHA), MPOCTEHIINEe YKPbITUA (TpaHIIEH, OKOIbl, NepeKphIThie wienu). IlpaBwia 3aHATHA
yOexuIa.

Paszoen 6. Oxaszanue nepsoii nomowyu.

Oxka3aHue NepBOil MOMOIIM MPU O0KOTax, paHEHUsX, 3apakeHusax. [IpoBeneHne 4acTUYHOW CaHUTAPHOU
00pabOTKM KOXHBIX ITOKPOBOB UYEJIIOBEKAa IPU BBIXOJAE W3 30H paJUOAKTHBHOIO, XUMHUYECKOIO U
OMOJIOTMYECKOTO 3apaKCHHUS (3arpsA3HEHNs ), U3 30H M0KApPOB.

Pazoen 7. Jluxeuoayus nociedcmeutl upe3sbldainol Cumyayuu.

ABapuiiHO-criacaTesbHble padOThl. DKCTPEHHAs HBaKyalusi M3 ayAUTOpUHU (J1abopaTopuH) B YCIOBHUSX
1oXkapa, pajlalMOHHOr0, XUMUYECKOT0, OMOJIOIMYECKOr0 3arpsi3HEHUs] TEPPUTOPUU C HCIIOJIb30BAaHHEM
npocreimmx cpenacts 3amuThl («Penukcy, ['JI3K, nporusorasa I'T1-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUNIMHBI

O0beM TUCHUTIINHBI

Buj yueOHoit padoThl

3E Akaaem.4 | ACTpOH.4
O0mas TPyA0EMKOCTb JMCIHILIHHBI 1 36 27
KonrakTHasi paboTa — ayiuTOpPHbIE 3aHATHS: 0,44 16 12
Jlexun 0,44 16 12

IIpakTrueckue 3aHATHS - - -

JlaGopatopHble paboThI

CamocrosiTesibHas padoTa 0,56 20 15

CamMocTosATeIbHOE U3YUYEHHE PA3AEIOB IUCIUILIMHbI 0.56 19,8 14,85
KoHTakTHas camocrosiTenbHas paboTa ’ 0,2 0,15
Buja uTOroBOro KOHTpOJIs: 3a4er

AHHOTaUUs padoyeid MPOrpaMmbl JTUCUHUIIIIMHBI
«IlepeBo HAYYHO-TEXHHYECKOH JTUTEPATYPHI»

1. Heab AMCHUIVIMHBI — TpHOOpeTeHHe OoO0yJaromuMucs oOmeil, KOMMYHUKAaTUBHOH U
npoecCHOHANBbHOM KOMITETEHIMI, YpPOBEHb KOTOPBIX Ha OTIENbHBIX OSTamax S3bIKOBOM MOJITOTOBKHU
NO3BOJISIET  BBINOJHATH  pa3jiMyHble BUABI MPO(ECCHOHATBHO OPUEHTHPOBAHHOIO TepeBoja B
IIPOU3BOJCTBEHHON Y HAYYHOU JIE€ATEIBbHOCTH.

2. B pe3yabTarte U3y4YeHHs JUCUHUIIIMHBI 00Y4YaKOIMIiCS JOIKEeH:
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Obnadamye CleAyOMUMI KOMIIETCHIIMAMU M UHIUKATOPAMH UX TOCTUIKCHUS .

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3uams:

— OCHOBHBI€ CIIOCOOBI JOCTHKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJE;

— OCHOBHbBIE IPUEMBI IIEPEBOJIA;

— SI3IKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHM S3bIKA KAK CUCTEMBI;

— JIOCTaTOYHOE JIJISl BBITIOJHEHUS MEPEBOAA KOJUYECTBO JIGKCHYECKUX EIMHHUL, (PPa3eoIoru3mMoB, B
TOM YMCJI€ COLUATbHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX PEATHA;

ymems:

— IIPUMEHATh OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— OCYILECTBJIATh NHUCBMEHHBIM MepeBoJ] ¢ COOMIOJAEHUEM HOPM JIEKCUYECKOH SKBHBAJIEHTHOCTH,
coOII0ICHUEM IPaMMaTUYECKUX, CHHTAKCUUYECKUX U CTUIIMCTUYECKUX HOPM;

— 0(OpMIIATB TEKCT NIEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEJIAKTOPE;

— OCYIIECTBJIATH MEPEBOJ C COONIOIEHUEM HOPM JICKCHUECKOW AKBUBAJIEHTHOCTH, COOJIIOJICHHEM
IrpaMMaTHYeCKUX, CHHTAKCHMYECKHMX U CTWIMCTHYECKMX HOPM TEKCTa IepeBoJla M TEeMIOPAJIbHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTA;

gnademn:

— METOAMKOM MpPEeanepeBOJUYECKOro aHajlu3a TEKCTa, CIOCOOCTBYIOLIEH TOYHOMY BOCHPHUSATHIO
UCXOJIHOTO BbICKa3bIBaHUS;

— METOJIMKOM MOATOTOBKH K BBIIIOJIHEHUIO I1EPEBO/IA, BKIIOYAas MOMCK MH(POpPMaLUU B CIIPaBOYHOM,
CHeLMaIbHOM JTUTEpaType U KOMIBIOTEPHBIX CETSIX;

— OCHOBaMH CHCTEMBbI COKpAIlIEHHOH NepeBOIYECKON 3aMCH IIPU BBIIIOJIHEHUH I1EPEBOJIA;

— OCHOBHOM MHOS3BIYHOM TEPMUHOJIOIHEN CIIeUaIbHOCTH;

— OCHOBaMU pedeprupoBaHUs U aHHOTHPOBAHUS JINTEPATYPHI 110 CIIEHUATBHOCTH.

3. KpaTkoe coep:kaHue AU CHHUILIUHBI

Pa3znea 1. OcHOBHBIE JIeKCHYECKHE W CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoa HAay4Ho-
TeXHHYECKOH JIUTEePATYyPbI

1.1 Jlexcuueckue 3aKOHOMEPHOCTH Hay4YHO-TEXHUYECKOro nepeBoja. CMbICIOBOI aHaIN3 Hay4HO-
TEXHUYECKOT0 TEeKCTa U ero cermeHranus. CTUINCTHYECKUE OCOOEHHOCTH HayYHO-TEXHUYECKUX TEKCTOB.
[Ipeononenne TpyAHOCTEH, CBSI3aHHBIX C PACXOXKICHHEM CHHTAKCHUUYECKUX CTPYKTYpP HHOCTPAHHOIO U
PYCCKOIO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHe TOpsjaKa CJIOB B aHIJIMHUCKOM M PYCCKOM MpeMioKeHusx. [lepeBon cioB,
yCTAHOBJICHHE 3Ha4YeHMs cioBa. llepeBoa cBOOOIHBIX M (pazeosnorudyeckux cioocoderanuil. Ilepesox
3aroJI0BKOB TEKCTOB U CTaTel

1.3 Coxkpamenust. OcoO€HHOCTH UX NepeBoja. Pa3BuTHe HAaBBIKOB MEPEBO/A HA MpUMeEpPE TEKCTOB
1o TeMe «XuMuueckas adoparopus» «M3mepeHus B XumMum.

1.4. Jlekcuueckue TpaHc(hopMalMM MPH MEPEeBOJe TEKCTOB MO TEeMAaTUKE XMMUU M XUMHYECKOM
TEXHOJIOTHH.

Pa3neua 2. OcHOBHBIC TPAMMAaTH4YeCKHE 0COOCHHOCTH NepeBoaa.

2.1. OcobennocTH mepeBoja npemaoxennii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpuMepe MepeBo/ia TEKCTOB 10 TEMATHKE XUMHYECKOW TEXHOJIOTUH [1epeBo NpuIaTOuHbIX
IIPEIIOKEHU .

2.2. MeTopl ¥ IpUEMBI NIEPEBO/IAa CTPAJATEIBHOIO 3aJI0ra Ha IIpuMepe MepeBoia TEKCTOB IO TeMe
"TexHomoruu Oymymiero".

2.3. Tunbl yCIOBHBIX NMpPEUIOKEHUH, MpaBuiIa U 0COOGHHOCTH MX mepeBoja. [IpakTuka nepeBoja
YCIOBHBIX TNPEUIOKEHUH Ha MpUMepax TEKCTOB M0 Pa3M4yHbIM pa3jielaM XUMUU M XUMHUYECKOU
TEXHOJIOTHH.

2.4. MopanbHBIE TJIATONBI W OCOOCHHOCTH WX TIepeBOJia Ha TMpHMEpPe MepeBoia TEKCTOB
«Texnonorusy, «I[IpomsllieHHOE 060PYI0BaHIE»

Paspnen 3. OcobeHHoCTH nepeBo/ia NMPEAI0KEHH ¢ HeTHYHBIMU (JOPMaMH I71aroJ1a

3.1 Undunutus (HeompeneneHHas Qopma riarona). Ponb MHQUHUTHBA B NPEAJIOKEHUU U
BApUAHTHI MIEPEBO/IA HA pyCCKUil sA3bIK. [IpnyacTus u repyHanii. BapuaHTel nepeBoia Ha pyCCKUM S3BIK.

3.2 Un¢unutuBHbie 000poThl. O60pOT nomnosnHeHue ¢ HMHGUHUTHBOM. OOOpOT mojyiexariee ¢
uHGUHUTHBOM. Pa3nnyHble BapuaHThI IepeBoa.
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3.3 IlepeBox mpUYACTHBIX 00OPOTOB. AOCOMIOTHBIN MPHUYACTHBIM 00OPOT M BapUaAHTHI MEPEBOAA.
Pa3BuTre HaBBIKOB 1epeBo/ia B chepe XMMUU U XUMHUYECKOH TEXHOJIOTHH.
Pasnen 4. Ocob6ennocTH pepepaTHBHOIO MEepeBOAA
4.1. AnropuT™M mpeANepeBOTYECKOW pPabOTHl C HAyYHO-TEXHHYECKMM TEKCTOM II0 XHMHKO-

TEXHOJIOTUUECKOU TEMAaTHUKE.

4.2. AnropuTM cocTaBlieHHs pedepara o XUMHKO-TEXHOJIOTHIECKON TeMaTHKe (AaHHOTAITHH )
4.3. Anroputm paboThI 110 pedepaTUBHOMY MEPEBOJY MO XMMHUKO-TEXHOJIOTMYECKON TeMaTHKE.

4. O0beM yueOHOM JUCUUIIIMHBI

Cemectp
Bcero
Bup yueGHo# pa6oTi 5 cemectp 6 cemectp
3E Axaz.u. | 3E A‘fj‘”‘ 3E A‘fj"l‘
OO6m1ast TpyA0€MKOCTh TUCIUILIUHBI 4.0 1440 2,0 72,0 2,0 72,0
Konrakrnas padora — 1,8 64,4 0,9 32,0 0,9 32,0
ayIMTOPHBIE 3aHSATHS:
[TpakTrueckue 3ansatus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHast caMmocTosATENbHAs 0.4 0.2 0.2
paborta
c 2,2 1,1 11
aMOCTOSITEIIbHOE U3YUCHUE 796 39 8 398
pa3eNoB JUCIUILIAHBI
Buasbl koHTpOJIA:
Buo konmponsa uz Y11 3aver 3aver
Cemectp
Bcero 6
Bu yueGHOM paGoTs! 5 ceMecTp cemMecTp
3E Acrp.u. | 3E | AP gp | AT
OO6miast TpyA0€MKOCTh TUCITUTLIMHBI 4 108 2 54,0 2 54
KonTakTHas padora — 18 48,3 0.9 24 0.9 24
ay/IMTOPHbIE 3aHATHUS:
[TpakTueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHast caMOCTOSATENbHAS 0.3 0.15 0.15
paborta
c 2,2 1,1 11
aMOCTOSITENTbHOE U3yUCHHE 59.7 29 85 29,85
pa3eNioB JUCIUILTAHBI
Buabl koHTpOJIA:
Buo konmpona uz YII 3auver 3auer

AHHOTanus padoye NPorpaMMsbl M CHHUILJIMHBI
«TexHnoaorus MOPOUIKOBBIX MAaTEPHUATOB)»

1. Heab aucUMIUIMHBI - TpUOOpeTeHHe OO0yYaroIMMUCA 3HAHUW B 0O0JIACTH TOJYYEHHS

I/IBJIGJ'II/Iﬁ U KOMITIO3MITMOHHBIX MaTCPpUaIOB MECTOAaMU HOpOHIKOBOﬁ MCTAaJIJIypIruu.
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2. N3yyeHue AUCHUIJIMHBI HANPABJIEHO HA MpHOOpeTeHHe CJEIYIOIMX KOMIETeHUUH U
HH/IMKATOPOB MX A0CTHKECHUS

1IK-7.1; T[IK-7.2; IIK-7.3

B pe3ynbrare u3yueHus: AUCUUILIUHBI 00y4aIOIIUNCS TOKEH:

3namo:

- O0IIYIO TEXHOJIOTHIO MOJIYUYEHUS U3/IeTUIA METOAaMU OPOIIKOBOIM METaJLTypruu;

- METOIbl ¥ IPUOOPBI KOHTPOJISI CBOMCTB MOPOIIKOBBIX MaTEPUAIIOB;

- TIporiecchl (JOopMOBaHHMSI MOPOIITKOBBIX MATEPUAIIOB;

- IPOLIECCHI, MPOTEKAIOIINE MIPU CIIEKAHUU MTOPOIIKOBBIX MaTEPHAJIOB;

- CrIocOOBI MTOTYYSHHsSI  TIOPOIIKOBBIX MAaTEPHAJIOB C 3aIaHHBIMU CBOHCTBAMH.

Ymemn:

- BBIOMpATh MaTepual Juis IPOU3BOJICTBA AETajel, paboTarolMX B 3aJaHHbIX YCIIOBUSX;
- ONpENENATh ONTHUMAJbHBIE TEXHOJIOIMUYECKUE PEIICHUS TMOJIYy4YeHUs H3JeIUil MeToAaamMu
MOPOIIKOBOM METAJTYPTryuy B 3aBUCHMOCTH OT Ha3HAYEHUS TOTOBBIX MU3/ICIHUH.

Braoemy:

- TEXHOJIOTMSIMH [TOBBILIEHHSI CBOMCTB IMOPOIIKOBBIX MaTEPUAIOB U MOPOLIKOBBIX U3IEIIUH.

3. KpaTtkoe cogep:xaHue JUCHHILIAHbI

Pazoen 1.

CopepxaHve ¥ OTambl TEXHOJOTHMH TOPOIIKOBOM MeTammyprud. CrnocoObl MoJydyeHus
MOPOIIKOBBIX MaTepuanoB. MexaHn4eckue U (PU3NKO-XUMUUECKHE METO/IbI MOTYYSHHS TTOPOIIKOBBIX
MatepuanoB. OCHOBHbBIE CBOMCTBA MOPOIIKOBBIX MAaTEPUATIOB U METOJIBI UX KOHTPOJIS.

Pazoen 2.

Crioco0b1 hopMOBaHUS TOPOIIKOBBIX MAaTEPUATIOB. 3aKOHOMEPHOCTH YILUIOTHEHHS TIOPOIIKOB B
npeccpopme. M3ocTarndeckue u ruapocrarudeckoe hopmosanue. lllnukepHoe nuThE. IKCTPY3Hs,
BUOpaIoHHOe GOpMOBaHHE, AMHAMUYECKOe (hOpMOBaHNE

Pasoen 3.

[Ipoueccel, mpoucxosiye Npyu ClieKaHUK CIIPECCOBAHHBIX 3aTOTOBOK. TBeprodazHoe
cnekanue. XKuakodasznoe cnekanue. [Ipaktuka criekanusi. CBOWCTBa U CIIOCOOBI TTOJIYYSHHS TOTOBBIX
W3JIeJIMHA METOIAMM MOPOIIKOBOW METAJIITypIHH.

4. O0beM y4eOHOH JUCIUIIMHBI

. O0beM AUCIUTIITUHBI
Buj yue6Ho# paboThl
3E Akan. 4. Actp. u.
OO0m1ast TpyA0€MKOCTh JUCIUILIMHBI 2 72 54
KonrakTHast padoTa - ayIMTOPpHbIE
3AHATHA: 0,89 32 24
Jlexun 0,44 16 -
[TpakTuueckue 3austus (I13) 0,44 16 12
B TOM YHCIIe B (hopMe TPAKTHICCKOH
MOATOTOBKU 0,44 16 12
CamocrosiTesibHas padora: 1,11 40 30
KonTakTHas camocTosTenpHas paboTa 0,01 0,2 0,15
CaMocCTOsATeIbHOE U3YUCHHE PA3/IeIIoB
TUCIIUILINHEI 1,11 39,8 29,85
Buj1 MTOroBOro KOHTpOJIS: 3aver
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6. TPEBOBAHMUS K YCJIOBUSAM PEAJIN3ALUUA ITPOTI'PAMMBbI
BAKAJIABPUATA

6.1 Odmecucremublie TpedoBanus K peasuzanuun OOII dakanaBpuara

VYHHUBEpCUTET pacrojiaracT Ha IpaBe COOCTBEHHOCTH WJIM HMHOM 3aKOHHOM OCHOBaHUH
MaTepuaIbHO-TEXHUYECKUM obecrieyeHrueM 00pa3oBaTeNbHON JesTeNbHOCTH (IIOMEIICHUSIMU U
obopynoBanuem) s peanusanuu OOIT 6akanaBpuara.

Kaxnpiii  oOydaromuiics B TeYeHHE Bcero rmepuona oOydeHus oOecrieuyuBaeTcs
MHAUBUAYaAIbHBIM HEOTPaHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOM MH(OpPMAIOHHO-00pa30BaTEIbHON
cpelle yHHBEpCUTETa. OJEKTpOHHAs WH(OPMAMOHHO-00pa3oBaTelibHAs cpela 00ecIeuynBaeT
BO3MOXXHOCTh JIOCTyNa OOyd4arolmerocss u3 J00H TOYKH, B KOTOPOH HMMEETCs JOCTyHn K
UH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «VHTEepHET», KaK Ha TePPUTOPHU YHHBEPCHUTETA,
TaK U BHE ee.

OnexkTpoHHas HHPOPMAIMOHHO-00pa30BaTeNlbHAs Cpella YHUBEPCUTETa 00SCIICUHBACT:

— JOCTYNl K Y4eOHBIM IUJIaHaM, padoyuM MporpamMmaM AUCHUILIUH (MOAYJeH), MpPaKTHK,
AIIEKTPOHHBIM Y4eOHBIM HM3JAaHHUSAM W DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpammax JTUCIHIUIMH (MOIYJeH), IPaKTHK;

— (GopMHpOBaHUE DIEKTPOHHOTO MOPT(HOIMO 0OydYaIOMIerocs, B TOM YHCIE COXPAHEHHUE €ro
paboT 1 OIICHOK 3a ATH PabOTHI;

— (ukcanuio xoma 00pa3oBaTENBHOTO MPOLIECCa, PE3YIBTATOB MPOMEXKYTOYHOH aTTeCTallul U
pesynbraToB ocBoenust OOII GakanaBpuara;

— TpoBeIeHUE Y4YeOHBIX 3aHSATHHA, MPOLEAYP OICHKH pe3yJbTaTOB OOYYEHHS, pealn3anus
KOTOPBIX  MPEAYCMOTpEHa C TMPUMEHEHHEM DJIIEKTPOHHOTO  OOYYEeHMs, AMCTAHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUH;

— B3aUMOJICHCTBHE MEXJIy YyYacCTHUKaMU o0O0pa3oBaTeNbHOrO IMpolecca, B TOM YHUCIHE
CHHXPOHHOE | (MJIN) aCHHXPOHHOE B3aUMOJIEHCTBUS TOCPEACTBOM ceTh «HTepHeT».

OYHKIIMOHUPOBAHKE ANEKTPOHHOM nH(pOpMaLMOHHO-00pa30BaTEeNbHOM Cpeibl
o0ecrieynBaeTcsi  COOTBETCTBYIOUIMMH  CPEICTBaMH  HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH M  KBanM(pUKanuell paOOTHUKOB, €€ UCHOJb3YIUMX U  IMOAJePKHUBAIOIIUX.
@OYHKIIMOHUPOBAHNUE AJIEKTPOHHOW MH(OPMAIIMIOHHO-00pa30BaTENbHONM Cpellbl COOTBETCTBYET
3aKoHOAarenbCTBY Poccuiickon denepauui.

6.2 TpeOoBaHusI K MaTePUATBHO-TEXHUYECKOMY 00ecreYeHHI0

MarepHuaabHO-TEXHHUUECKas 6a3a YHUBEpCUTETA COOTBETCTBYET JEeWCTBYIOLINM
NPOTHBONOXAPHBIM TpaBWIaM W HOpPMaM M o0ecreymBaeT TPOBEIEHHE BCEX  BHJOB
JUCHMIUIMHAPHOM M MEXIMCUMIUIMHAPHOM  MOJATOTOBKHM,  HPAaKTUYECKOH M HAy4dHO-
HCCJIEIOBATENIbCKON padOThl 00yYaromuXcsl, NPEeAyCMOTPEHHBIX YU€OHBIM IUIAHOM.

[lepeueHbp MaTepHaIbHO-TEXHMYECKOTO OOECTEUEeHUsl BKJIIOYACT: JIEKIMOHHBbIE YueOHbIe
ayauropuun (000pyIOBaHHBIE BUACOMPOCKIIMOHHBIM 000pyIOBaHUEM IS TIPE3CHTAIHNNA, CPEICTBAMH
3BYKOBOCIIPOM3BEJICHUS, SKPAHOM, U MMEIONIME BbIX0/ B MHTEpHET), moMelneHus s MpOBEACHUS
CEMMHApCKUX U TMPAKTUYECKUX 3aHATHI (0O0opylnoBaHHbIE YyueOHOW MeOenbio), OuOIMOTEKYy
(uMeromyro pabouyre KOMIBIOTEpHBbIE MecTa Ui o0ydaroIiuxcs Mo HporpaMMe OakanaBpuaTa,
OCHAIIIEHHBIE KOMIIBIOTEpAMH C JOCTYIOM K 0a3aM JaHHBIX U BBIXOJOM B MHTEpHET), mabopaTopud,
OCHAIIIEHHbIE COBPEMEHHBIM 000pYI0BaHHEM JJIsl BBIMOJIHEHUS] HAYYHO-HUCCIIEI0BATENbCKOM paboThl,
KOMITHIOTEPHBIE KJacchl. [IpW MCTONB30BaHUM ANEKTPOHHBIX M3JIAHWHA YHHBEPCHTET 00ECIeunBaeT
KaXJ0ro Oo0ydYaromerocss BO BpeMs CaMOCTOSATENBHOW TIOATOTOBKM pabOYMM MECTOM B
KOMITPIOTEPHOM KJIACCE€ C BBIXOJIOM B VHTEpPHET B COOTBETCTBUHU C TPYAOEMKOCTBIO H3y4aeMbIX
JUCLUTUIMH.

[Tomemienust nmpeAcTaBIsAOT cO00M yuyeOHbIE ayAMTOPUU AJIS MPOBEACHUS Y4eOHBIX 3aHSATHUH,
IPEIYyCMOTPEHHBIX IMpOrpaMMoil OakalaBpuara, OCHAIIEHHbIE O0OPYNIOBAaHHMEM M TEXHHUUECKUMHU
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cpeacTBaMu OOy4YeHHsI, COCTaB KOTOPBIX OIpeIenseTcs B pabodyux NporpaMMax JUCIUILIHH
(Momyneit).
MartepuanpHo-Texanueckoe obecriederre OOIl OakanaBpuarTa BKIIOYACT:

6.2.1 Qobopyooeanue, HeodXx00umoe 6 00pazosamerbHOM npoyecce

[Torentnmocrat IPC-ProMF, Bpamatomuiicst uckoBbiid dnekTpoa BOJI-06, Boasubie 6anu JIb-
12, repmoctar LOIP LB 200, marautabie Mmemanku MSH-300, mexannueckast memanka RZR- 2021,
marautHas memanka MR HEI-STANDART, crnektpodoromerp CD-2000, mopratuBHbie pH- MeTphI
pH-410, nonomerp AHMUOH 4111, ommerp BUTOK, nedexrockon akycruueckuii MYCK- 1.0,
U (OBATHHO-TIONUPOBAIBHBIN cTaHOK MP-2, cranok ms 3amnpeccoBku XQ-2B, MUKpoTBepaoMEp
I[IMT-3M, meramnorpapuuecknii mukpockon METAM PB-21/22, cymmnensii mkad [11C-80-01
CITY (mo 350 °C), mydensHas neup SNOL 7,2/900, ransBanndeckas ycranoBka PGG 10/3-B-1,5,
npodunomerp Mitutoyo Surftest SJ-310, koppo3umerp Boicokoro pazpemenus MS1500E Handheld
ER Corrosion Data Logger, naboparopHas kaOuHa Jiisi TOPOIIKOBOTO OKPAIIMBAHUS C MUCTOJIETOM-
pacusuutenieM CTAPT-50, potamumonnsiii abpasmomerp Taber Elcometer 5135, Omeckomep
Elcometer 480, turparop mnoreHuuomerpuueckuii ATII-02, tommmuomep Elcometer 456,
ananutudeckue Becbl CE224-C, anamutnueckue Becbl GR-200, ananmuntuueckue Becsi OHAUS DV
215CD, rexnnveckue Becsl Ek 6001, anresumerp unudposoit PosiTest ATM 20mM, yHuUBepcaabHas
UCIBbITaTeNbHAsT JOBYXKOJOHHAas MamuHa Shimadzu AGS-X6, wonomerp AHHWOH 4102,
norennuoctatel [PC, muctumisaroper J[2-4-02-«OMO», wmydensnas  meur SNOL  7,2/1100,
uctounuku nutanus AKUIT-1122.

6.2.2 Yueono-naznaonvie nocoousn:

KoMruiekTsl mpe3eHTanuii K JIeKIMOHHBIM KypcaM; Habopbl 00pa3IoB pa3IUYHbIX MaTepHallOB
Y TTOKPBITUH.

6.2.3 Komnvromepuot, ungopmayuonno-meneKoMMyHuUKayuoOHHble cemu, AnnapamHo-
npozpammusle U ayOuo6u3yaibHbvle Cpeocmea:

[lepconanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIE IIpourpeiBarensiMu CD u DVD, npuntepamu u
IIPOIrPaMMHBIMHM  CPEACTBAMM; IPOECKTOPBI; SKPaHbl, AYAUTOPHUsSl CO CTAlMOHAPHBIMU KOMILJIEKCAMHU
otoOpakeHust nHpopManuu ¢ J000ro snmekTpoHHoro Hocutens; WEB-kamepsr; mudpoBas kamepa K
ONTUYECKOMY MHUKpPOCKOIY; IM(poBOi (oToanmapar; KONUPOBAIbHBIE almaparhbl; JIOKAJbHas CEeTh C
BBIXOA0M B UHTEpHET.

6.2.4 Ileuammnvie u 31eKmpoHHbIe 00pA306aAMENIbHBIE U UHPOPMAUUOHHDBIE PECYPCHL:

NudopmannoHHO-METOIUYECKIE MaTepHAaIIbl: Y4eOHbIe TOCOOUS IO JUCIUILTHHAM BapUaTUBHOMN
4acTH MPOTPAMMBbI; METOJMYECKHE PEKOMEH IAIIMU K TPAKTHUECKUM 3aHITUSAM; Pa3JaTOYHbI MaTepuan K
JIEKIIMOHHBIM KypcaM; yueOHbIe (PUIBMBI IO TIPOIIECCaM TeXHOJIOTUH; NIEKTPOHHBIE yueOHbIe U3TaHUS TI0
TUCITUIIIMHAM BapUaTUBHOMN YaCTH, HAYYHO-TIOMYJIIPHBIC DJIIEKTPOHHBIC U3TAHMUSL.

DneKTpoHHbIe 00pa30BaTeNbHbIE PEeCypChl: KaderpaabHble OMOINOTEKN IEKTPOHHBIX U3AaHUH 110
JUCIUIIMHAM BapUaTUBHOM YacCTH; 3JIEKTPOHHBIE MPE3EHTAH K pa3/ienaM JEKINOHHBIX KYpPCOB;
y4eOHO-MeToIuuecKue pa3paboTku Kadeaphl B JIEKTPOHHOM BUjie; yueOHbIe (QUIBMBI K pazaenam
JTUCIUIUINH.

ITomerieHus Ui caMOCTOSTEIbHON PabOThl 00YYAIOLINXCsl OCHAILIEHBI KOMITBIOTEPHOM TEXHUKON €
BO3MOXXHOCTBIO TOJKIIOUeHUs] K cetu «VHTepHeT» U oOecredeHbl JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

VYHuBepcurer obecrieyeH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO W CBOOOJHO
pacIpoCTPaHsIEMOTr0 IMPOrPAaMMHOIO OOECIICUEHUS, 6 MOM HUC/e OMeYeCcmEeHH020 NPOU3E00Cmaea
(coctaB ompezenseTcss B pabo4ux MporpamMmax JUCLMIUIMH (MOXYJIEH) u noodnexcum 00HO81eHUI0 npU
HeoOxXo0umocmu).

[Ipn wucnonb3oBaHMM B O00pa30BATEIBLHOM IMPOLIECCE TI€YATHBIX W3JAaHUN, B YHHUBEPCUTETE
chopmupoBaH OMOIMOTEUHBIH (POHJ, YKOMIUIEKTOBAHHBIM MEUaTHBIMH U3AHUSMHU U3 pacuera HE MEHee
0,25 sk3eMIUIsipa KaXJIO0r0 W3 M3JaHUN, YKa3aHHBIX B pabouux NporpamMmax AMCHUIUIMH (MOZYJeil),
nporpaMMax MpaKTUK, HAa OJHOTO OOYYalolIerocs W3 4YWCla JUI, OJHOBPEMEHHO OCBAaMBAIOLIMX
COOTBETCTBYIOIYIO JUCUMILTUHY (MOIYJIb), MPOXOASIIUX COOTBETCTBYIOUIYIO MPAKTUKY.
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OOyuatonmmMcest obecrieueH I0CTyn (yOAJIEHHBIA JOCTYH), 6 MOM 4ucie 6 ciayyae NPpuUMeHEeHUs
INEKMPOHHO20 OOYUEeHUA, OUCMAHYUOHHBIX 00PA308AMENILHBIX MEXHON02Ull, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensercs B padouux MporpamMmmax JUCHMIDIMH (MOJyJei) W MOJJIEKUT OOHOBIEHUIO (IIpU
HEOOXOTUMOCTH).

OOyuaronyecs M3 YWCIAa WHBAINWIAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 30POBbS
o0ecreynBarOTCd TEYaTHBIMH M (WJIM) 3JIEKTPOHHBIMH 00pa30BaTeNIbHBIMU pecypcaMu B (Qopmax,
a/IalITUPOBAHHBIX K ONPAaHUYEHHSIM UX 3/10POBbSL.

Jlns peanu3aly OCHOBHOW 00pa3oBaTelbHOM MpOrpaMMsbl OANOTOBKH OakallaBpOB UCIOJIb3YIOTCA
doHabl yueOHOH, yuyeOHO-METOJMUECKOM, HAyYHOW, NMEePHOAMYECKONH HAayYHO-TEXHHYECKOH JIHUTEpaTyphl
Nudopmanmonno-o6udamoreunoro nentpa (MbL) PXTY um. JI.U. Menaeneea u xadenp, yuacTBYIOIIHUX
B peaIM3alyu MPOTrPAMMBI.

Nudopmanmonno-oubmuoreunsiii  nentp PXTY wum. . 1. MenaeneeBa obOecrnieunBacT
UH(POPMALMOHHYIO MOJIICPIKKY peanu3au IPOTrpaMMBbl, COZICHCTBYET MOJITOTOBKE
BBICOKOKBJIM()MIIMPOBAHHBIX CHELMAJIMCTOB, COBEPIICHCTBOBAHUIO Y4E€OHOIro Ipolecca, Hay4dHO-
UCCIIEIOBATEIbCKOW paboOThl, CHOCOOCTBYET pPa3BUTHIO MPOPECCHOHATBHON KYIbTYphl OyayIIero
CHELUAINCTA.

WBL] ynuBepcuteTa obecreunBaeT OOYYarOIMXCs OCHOBHOM y4eOHOW, y4eOHO-METOIUYECKOr U
HAY4YHOH JuTepaTypoil, HEOOXOOUMOM Ul pealu3allid U KauyeCTBEHHOI'O OCBOEHHUS OOYYaIOUIMMHUCH I10
nporpamMe OakanaBpuaTa 00pa30BaTENBHOTO TpoIecca MO BCEM IUCHUIUIMHAM, mpakTukam u [MA
OCHOBHOM 00pa3oBaTeIbHOI NporpaMMbl OATOTOBKU OaKaIaBpOB.

Oo6muit 06semM MHOTOOTpaceBoro ¢ponmaa MBI 01.xa 01.2022 cocraBnsier 1 719 785 k3.

®oHp yueOHOHM U yuyeOHO-METOJMUECKON JIUTEepaTyphl YKOMIUIEKTOBAH ME€YaTHBIMU U3JaHUAMHU U3
pacuera He MeHee 0,25 sk3eMInIsipa KaXIOTOo W3 M3AAHWH OCHOBHOW JINTEPATYypHl, NMEPEUHCICHHON B
pabouux mporpammax JUCLMILIMH (MOJyJIel), MporpaMmax MpakTHK, Ha OJJHOIO 00y4Yarolerocs 13 yucia
JWI, OJHOBPEMEHHO OCBAaWBAIONIMX COOTBETCTBYIONIYIO JHUCHUIUIMHY (MOAYJNB), TPOXOISIINX
COOTBETCTBYIOLIYIO IPAKTUKY.

@oH/ TOTONHUTENBFHON JHUTEPATyphl BKIIOYACT MOMHMO Yy4eOHOW IUTeparypbl O(UIIHABHBIE,
CIpaBOYHO-OMONIMOrpaduuecKue, CeHaTN3UPOBaHHbIE OTEUECTBEHHBIE U 3apyOeKHbIE IEPUOINYECKUE U
WH(POPMALMOHHBIE W3JaHHUS.

NudopmannoHHO-O0MOTMOTEYHBIN IIEHTP 00ecreunBaeT CaMOCTOSATENbHYI0 padOTy 00yJarOIINXCs B
YUTAJIBHBIX 3aJaX, MPEIOCTABISAS IUPOKHA BBEIOOP JIMTEPATYpPHI 10 aKTYAIbHBIM HAIPABICHUSM, a TaKKe
o0ecrieynBaeT JOCTyNl K MpodecCHOHAIbHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM, CIPAaBOYHBIM U
TIOWCKOBBIM CHCTEMaM.

Kaxnplii oOyuaronuiics obecriedeH cBOOOIHBIM JOCTYIIOM M3 JII000H TOUKH, B KOTOPOH MMeeTcs
nocTyn kK cetu HWHTepHeT, K 3ieKkTpoHHO-OmOimoreyHoit cucreme (ObC) VYHuBepcutera, KoTOpas
COJICPKUT pa3IMyHble U3JaHHUs 110 OCHOBHBIM M3y4aeMbIM JUCHUIUIMHAM M chopMupoBaHa 10
COTJIACOBAHUIO ¢ PaBooOIaaTe s IMU y4eOHOM U yueOHO-METOINYECKON JTUTEPATYPHl.

Jlns Ooyiee TMOJIHOTO M ONEPaTHMBHOIO CIPaBOYHO-OMOIMOrpauiyeckoro U MHQPOPMALUOHHOTO
oOcnyxuBanus B IBL] peanuzoBana TeXHOJIOTHS JIEKTPOHHON JOCTaBKU JOKYMEHTOB.

DJIeKTPOHHBbIE HH()OPMALIMOHHBIE PECYPChI, HCIOJIb3yeMble B MIpoLecce 00yueHust

PexBu3MTHI 10r0BOpPa

. (HoMmep, 1aTa 3aKJIIOYCHHS, CPOK XapakrepucTuka 0u0JIHOTEYHOT 0
JIEKTPOHHbII . N
ecype AeicTBUSA), CChIJIKA HA callT donaa, noctyn Kk kKoropomy
pecy IBC, cymma norosopa, NPeI0CTABIAAETCH J0r0BOPOM

KOJIMYECTBO KJII04Yen
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ONEeKTPOHHO-
OubIMoTeYHAas
cucrema (3bC)
«JIAHb»

IIpuHaUIeKHOCTE — CTOPOHHSA
PexBuzutsl noropopa — OO0

Komnexknun: «Xumus» - wusa-sa HOT,
«Xumus» - uzn-sa Jlabopatopus 3HaHHM,

«3narenpcTBO «JIaHb) «XuUMHUI» - KHUTY (Kazaunckuii

Horosop ot 26.09.2021 HallMOHAJILHBIN HUCCIEeN0BAaTEILCKUN

Ne 33.03-P-3.1-3824/2021 TEXHOJIOTUIECKUI YHUBEPCHUTET),
«Xumusa» - wm3g-Ba OUSMATIIUTY,

Cymma norosopa — 498445-10 «Mudpopmatuka» - HanumonanpHeii
Otkpeiteid  YHuBepcuter «MHTYUT»,

C 26.09.2021 mmo 25.09.2022 DKOHOMHKA HM MEHEIKMEHT» - U3I-Ba
Jamkop u K., a Takke OTIEIbHBIC

Jorosop ot 26.09.2022 Ne 33.03- | u3nanus u3 KOJUIEKLIUH OPYTUX

P-3.1-5182/2022. U31aTEIbCTB B COOTBETCTBUH C
JloroBopom.

CymmMma noroBopa — 569396-06

C 26.09.2022 1o 25.09.2023

Ccpuika Ha caiit ObC —

http://e.lanbook.com

KonnyecTBo Kiroyet — 10CTyn

JUTSL 3apETHCTPUPOBAHHBIX

nojbe3oBareiie PXTY ¢ moboro

KOMITbIOTEpA.

YV naneHHslil 1O0CTYI MOCTe

MEPCOHAJILHOW PErMCTpaliy Ha

caiite ObC.

[IpuHaaIe:xHOCTh — CTOPOHHSS «XUMHI» - HU3]1-Ba «JIAHbY,

PekBusutel norosopa — 000 «Uuadpopmaruka» - wu3n-Ba «JIAHby,

«3narenncTBO «JIaHb»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021
Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Horosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma norosopa — 374384-40
C 26.09.2022 no 25.09.2023

Ccpuika ga caiit 9bC —
http://e.lanbook.com

KonnyecTBo Kiroueit — 1ocTyn
JUTSI 3apeTUCTPUPOBAHHBIX
nojbe3oBateiie PXTY ¢ mo6oro
KOMIIbIOTEpA.

V naneHHslil 10CTYI MOCTe
MEPCOHAIBHON PETUCTPAIIUU HA
caiite OBC.

«MH)XEHEepHO-TEXHUYECKUE HAYKW» - U3-
Ba «JIAHDb», «Teopernueckas MexaHHUKa»
- m3a-Ba «JIAHby», «®wusuka» - u3ag-Ba
«JIAHbY, a Taxxe oTInenbHBIE U3JaHNST U3
JIPYTUX KOJUIEKIUI M3/1aTeNbCTBA
«JIAHb» B coorBercTtBUM € [[oroBopom.
Hoctyn K KOJUIEKIUU «Enunas
npodeccuoHaibHasi 0a3a 3HAHUW A
TEeXHU4YECKUX By30B — M3narenstBo JIAHD
«OBC» OBC JIAHb, a Takke OoTHEeNLHBEIE
W3/1aHUS u3 OPYrux KOJUIEKIUH
n3narenscTBa «JIAHb» B coorBeTcTBUU C
Jlorosopom.
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IIpuHaUIeKHOCTE — CTOPOHHSA
PexBuzutsl noropopa — OO0
«3narenpcTBO «JIaHb)
Horosop ot 26.09.2021

Neo 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccpuika Ha caiit 9bC —
http://e.lanbook.com

KonuuectBo kitoueit — noctyn
JUTS1 3apErUCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ mo6oro
KOMITbIOTEpA.

Y 1aneHHsIl JOCTYI IIOCIE
MEPCOHAJILHOW PEruCTpaluy Ha
caiite OBbC.

«XuMHUI» - U31-Ba «JIAHbY,
«Muadpopmaruka» - wu3a-Ba <«JIAHDb»,
«MH)XEHEepHO-TEXHUYECKUE HAYKW)» - U3J-
Ba «JIAHb», «Teopernueckas MexaHUKa»
- n3n-sa «JIAHby», «®usuka» - u3a-Ba
«JIAHbY», a Takke oTAeIbHBIC U3TaHUS 13
JIpyrux KOJUIEKLUI U31aTeNbCTBa
«JIAHb» B cootrBeTcTBUU ¢ JloroBOpOM.

ONEKTPOHHO - [TpuHaAneXHOCTh — COOCTBEHHAsT | DJIEKTPOHHBIE  BEPCHH  YYEOHBIX |
onbIuoTeyHast PXTY. HaydyHbIX u3gaHud  aBTOpoB PXTY
cucrema MBI] o Bcem OOII.
PXTY um. Ccbuika Ha cailt 9bC —
J.M. Menpaeneea | http://lib.muctr.ru/
(na 6aze AUBC
«Hpbucy) Hoctyn juis none3oBarenen
PXTYVY c m060ro KoMIproTepa
Nndpopmanmonno- | [IpuHaniexHOCTb CTOPOHHSIS. DOneKTpoHHass OMONIMOTEKa HOPMATHUBHO-
CIIpaBOYHast PexBuzntel konTpakTa — OO0 TeXHU4Yeckux u3gaHuid. Copepxut Oolee
cucrema «MHDOOPMITPOEKT-Lentp» 40000 HaMOHATBHBIX CTAHIAPTOB W JIp.
«TEXOKCIIEPT» HTJ,
«Hopwmsl, npaBuiia, | Kontpakr ot 24.12.2021
CTaHJapThI 216-2775A/2021
Poccun».
Cymma norosopa — 887 604-00
C01.01.2022 o 31.12.2022
Ccpuika Ha cait ObC —
http://reforma.kodeks.ru/reforma/
Kommgectso kimogeii — 10
JULEH3UN + JIOKaJIbHBIN TOCTYII C
koMnbroTepoB MBLI.
OneKTpoHHas [TpuHa11EKHOCTh — CTOPOHHSAA B OB/l nocTynHBl 3J€KTPOHHBIE BEPCUU
onbImnoTeKa PexBuzutsl noroopa — ®I'bY JIccepTaui Poccniickoit
auccepranun PI'b ['ocynapcTBeHHOM OMOIMOTEKH:
(OB PT'b) Horosop ot 23.04.2021 ¢ 1998 roma — 1O CHENHATBHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMUYECKHNE HayKu»,
«HOpunnueckue HayKH»,
Cymma norosopa — 398 840-00 «Ilenarornueckune HayKu» u

C 23.04.2021 no 22.04.2022

«IIcuxonornyeckne HayKn»;
¢ 2004 roga - Mo BCEM CHEIHMAILHOCTSIM,
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Ccruika Ha cait ObC —
http://diss.rsl.ru

Komnuectso kimrouent — 10
nuuen3uit + pacneyatka B UBLI.

KpOMEe MEIUINHBI U (hapMaliiu;

¢ 2007 roma - mo BCEM CIIEIIHAIBLHOCTSIM,
BKJIOYass paboThl TO0 MEAWIHHE |
dhapmanuu.

bJI BUHUTU PAH | [IpuHamie:;xHOCTh — CTOPOHHSS Kpynneiimas B Poccun 6a3 maHHBIX 110
PexBuzutsl noropopa- BUHWUTH | ecTeCTBEHHBIM, TOYHBIM M TEXHHUYECKUM
PAH HaykaMm. Bxiowaer marepuansl  PXK
[Horosop ot 20.04.2022 (PedeparuBnoro >xypuama) BUHUTU c
No 33.03-P-3.1-4426/2022 1981 r. O6muit o6bsem BJ — OGomee 28
MJIH. JOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2022 no 19.04.2023
Ccblika Ha calT —
http://www.viniti.ru/
KonnuectBo kiroueit —
JIOKAJIbHBIN TOCTYN JJIst
nonbs3oBatrenei PXTY B UBL]
PXTY.
Hayuno- IIpuHauIeKHOCTE — CTOPOHHSA Hayunas 3JIEKTPOHHAs o6ubnmmoreka
3JICKTPOHHAS PexBu3uTHI TOTOBOpPA — eLIBRARY.RU — o510 kpynHelmuit
oubnmoreka 00O Hayunas 3neKkTpoHHas poccuiickuii UH(POPMAIIMOHHO-
«eLibrary.ru» oubnnoreka, aHAJMTUYECKUH MopTal B 00JIACTH HAYyKH,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma morosopa — 1 309 275-00
C01.01.2022 o 31.12.2022

CchUIKa Ha CalT —
http://elibrary.ru

KonuuecTBo kitoueit — 1octyn
s mosie3oBatener PXTY 1o IP-
aJpecaM HEOrPAHUYEH.

V naneHHslil 10CTYI MOCTe
MEPCOHAILHON PErUCTpalliU Ha
caiite HOB.

TEXHOJIOTUH, MEIUIHMHBI U 00pa3oBaHUS,
coJiepxaluil peeparsl U MOJTHbIE TEKCTHI
Obonee 29 MIIH HayyHBIX CTared Wu
nyOJuKalui, B TOM YHCIIE 3JIEKTPOHHBIE
Bepcun Oosee 5600 poccHiicKux Hay4yHO-
TEXHUYECKUX JKypHAJIOB.
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CnpaBouHo-
IIPaBOBas CUCTEMA
I"apanT»

IIpuHaUIeKHOCTE — CTOPOHHSA
KonTtpakr ot 27.12.2021

Ne 215-2742A/2021

Cymma kontpakra 680 580-00
C01.01.2022 o 31.12.2022

CcbUIKa Ha CalT —
http://www.garant.ru/

KonnuectBo kitoueit — noctyn
1 nonb3oBareiied PXTY mo IP-
aJjpecaM HeorpaHUYCH

lapant — cmpaBo4HO-TIpaBOBasi CHUCTEMA
o 3aKOHOJATEIbCTBY Poccuiickou
denepanuu.

DIIEKTPOHHO-
OubIHMoTEYHAs
cucrema
H3aTeNILCTBA
«OPAUT»

IIpuHauIeKHOCTD — CTOPOHHSA
«OIJIEKTPOHHOE U3J1aTEIILCTBO
IOPAUT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma norosopa — 478 304.00
C 16.03.2022 o 15.03.2023

Ccouika Ha caiit — https://biblio-
online.ru/

KonuuecTBo kiroueit — 1octyn
JUISL 3apEerUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid JOCTYII IIOCIIE
MEePCOHAIILHOW PErUCTpalluy Ha
caiite OBC.

DOnekTpoHHass  OWOJIMOTEKa  BKIIIOYAET
6onee 5000 HauMeHOBaHUN y4YEOHUKOB M
y4eOHBIX MOCOOMH IO BCEM OTpacisM
3HAHUH I BCEX YpOBHEHN
PO eCCUOHAIIBHOTO o0pazoBaHus
OT BEIyILIUX HAyYHBIX IIKOJT c
co0IroIeHrEeM TpeboBaHMit HOBBIX
OI'OCos.

DIIEeKTPOHHO-
OoubmuoreyHas
cucrema
«KoHcynbTant
CTYJCHTa»

[TpuHaANIEKHOCTD — CTOPOHHSS
00O «Ilonurexpecype»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

Cymma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CcpbUIKa Ha caiiT —
http://www.studentlibrary.ru

KonnuecTBo Kiroueit — 1ocTym
JUTSI 3apETUCTPUPOBAHHBIX
nojbe3oBateiied PXTY ¢ moboro
KOMIIbIOTEpA.

V naneHHslil 1O0CTYI MOCTe
MEPCOHAIBHON PETUCTPAIIUU HA
caiite OBC.

KommiekT w3ganuii, BXomsmmx B 0azy
JAHHBIX «DNEeKTPOHHA oubnmoreka
Texandeckoro BY3ay.
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10

ONEeKTPOHHO-
OubIMoTeYHAas
crucrema
«ZNANIUM.COM
»

IIpuHaUIeKHOCTE — CTOPOHHSA
000 «(3HAHUYMy,

Horosop ot 06.04.2022

No 48 56¢/33.03-P-3.1-4378/2022

Cymma norosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CchUIKa Ha CaiT —
https://znanium.com/

KosmuecTBo kiroueit - 1ocTyn 1uist
3aperuCTPUPOBAHHBIX
noas3oBateneii PXTY ¢ moboro
KOMITbIOTEpA.

Konnmexkuust w3ganwii  y4eOHUKOB U
y4eOHBIX  TMOCOOMH 1O  pa3IUuYHBIM
OTpacisiM 3HAaHUW Il BCEX YpPOBHEU
PO eCCHOHATBHOTO 00pa30BaHUS.

11

HNupopmaninoHHo-
aHAJINTHYECKAst
cucrema Science
Index

[TpuHa1EKHOCTH — CTOPOHHSAS
00O «HayuHas a5eKTpoHHast
OoubimoTexa»

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma norosopa — 108 000-00
C 11.04.2022 no 10.04.2023

CcpUIKa Ha CalT —
http://elibrary.ru

KonnuecTBO ximrouent —
JIOKAJIBHBIN TOCTYI JIs1
corpynuukoB MBI,

CucremaTtu3zanus, KOPPEKTUPOBKA
npoduneit yuenoix PXTY u yHuBepcuteTa
B [enoM. AHamM3 myOJIMKalMOHHOM
AKTUBHOCTH COTPYJHUKOB YHUBEPCUTETA.

12

HN3narenscTBO
Wiley

[IpuHaqIeKHOCTh — CTOPOHHSIS
HammmonansHas moammcka
(Muno6pnayku+ POOU)

HNHdopmannoHHOE MHCHEMO
PODU ot 30.06.2022 Ne 920
C 01.01.2022 1o 30.06.2022

HNHdopmannoHHOE MHCHEMO
PO®U ot 19.07.2022 Ne 983
C 01.07.2022 no 31.12.2022

CcpbUIKa Ha CaiiT —
http://onlinelibrary.wiley.com/

KonnuectBo kimtoueit - roctyn st
noap3oBareneit PXTY mo IP-
ajgpecaM HeorpaHudeH. Bo3aMmokeH
YAAJIEHHBINA JOCTYII MOCIIE
VHIUBUIYAIbHON PETHCTPALUH.

Konnexmus >xypHajloB 0 BceM 00JacTiIM
3HaHW, B TOM YHCJIE H3BECTHBIC KYPHAIIBI
o XUMUH, MaTepHaloBEICHHIO,
B3pBIBUATHIM BEIIECTBAM U JIP.

I'my6una goctyna:

2018 — 2022 rr.

13

QUESTEL ORBIT

HpI/IHaI[J'Ie)KHOCTB — CTOPOHHSAA

ORBIT SIBJISIETCS [JI00aJIBHBIM
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HammonansHas moammcka
(Munobpuayku+ PODI)

HudopmaninoHHOE TUCHMO
POOU ot 30.06.2022 Ne 908
C 01.01.2022 1o 30.06.2022

HudopmaninoHHOE TUCHMO
PODU ot 19.07.2022 Ne 981
C 01.07.2022 o 31.12.2022

CchUIKa Ha CalT —
https://orbit.com

KonnyecTBo Kinroyeit — 10CTyn
g moab3oBareier PXTY mo IP-
aJpecaMm HEOTrPaHUYECH.

WNHcTpyKus 110 HaCTpOKKe
YAQAJICHHOI'O JOCTYIIa:
https://podpiska.rfbr.ru/news/154/

ONCpaTuBHO OOHOBIISIEMBIM MATEHTHEBIM
mopTajaoM, IO3BOJAIOIIUM OCYHICCTBIATH
MNOUCK B TMCPCUYHC 3aABOK Ha IIATCHTHI,

MOJYYCHHBIX,  OpubamsurensHo,  80-
MaTeHTHBIMU YUpEKACHUSIMU B
pa3IMYHBIX CTpaHax Mupa u

IIPEAOCTABICHHBIX TPAaHTOB.

14

American Chemical
Society

[IpuHaqIeKHOCTh — CTOPOHHSIS
HaumonanbsHast noanucka
(Muno6puayku+ PODI)
WHupopmalinoHHOE TUCHMO
PO®U ot 19.07. 2022 Ne 987

C01.01.2022 o 31.12.2022

CchUIKa Ha CaiT —
https://pubs.acs.org

KonnuecTBo Kiroueit — 1ocTym
14 moab3oBareiier PXTY mo IP-
aJgpecaM HEOTpaHUYEH.
Hacrpoiika yaneHHOro gocryna:
https://pubs.acs.org/page/remoteac

Cess

Koinekmust KypHalIOB 10 XUMHHA H
xumuueckor  texHomoruu — Core +
uznatenbeTBa American Chemical Society

15

Komnexnus
KYpHaJIoB U 0a3bl
JaHHBIX  Springer
Nature

[TpuHaIEKHOCTH — CTOPOHHSS
HanumonanpHas noanucka
(Muno6puayku+ PODI)

HNupopmaninoHHOE TUCHMO
PO®DU ot 30.06.2022 Ne 910

HNudopmannoHHOE MHCHEMO
PO®U ot 30.06.2022 Ne 909

HNupopmaninoHHOE TUCHMO
PO®U ot 08.08.2022 Ne 1065

C 01.01.2022 no 31.12.2022

KonnuecTBo kimrouei — HAOCTYII

Springer Journals — momHOTEKCTOBas
MoJIMTEMAaTHYCCKasd KOJUICKIUA XYpPHAJIOB
U3aTeNIbCTBa  SPringer mo pa3iuvHbIM
oTpacyisiMm 3HaHI/II71, KOTOpast BKJIHOYACT
6onee 2 900 HauMEHOBAaHMI KYPHAJIOB IO
JUCHUITIIMHAM:

Medicine

Engineering

History

Law & Criminology

Business & Management

Physics & Astronomy

Earth & Environmental Science
Architecture and Design

Behavioral Science & Psychology
Education

162



https://orbit.com/
https://podpiska.rfbr.ru/news/154/
https://pubs.acs.org/
https://pubs.acs.org/page/remoteaccess
https://pubs.acs.org/page/remoteaccess

g moab3oBareiied PXTY 1o IP-
aJpecaM HEOTpaHUYEH.

Hacrpolika ynajieHHOro JocTymna:
https://podpiska.rfbr.ru/news/197/

Ccpuika Ha CalT-

https://link.springer.com/

Economics and Finance
Literature, Cultural & Media Studies
Mathematics & statistic

I'my6una goctyna: 2022 r.

IIpuHauIeKHOCTE — CTOPOHHSA
HanuonanpHas noanucka
(Muno6puayku+ PODI)

HNudopmannoHHOe MHCHEMO
PO®DU ot 30.06.2022 Ne 910

C01.01.2022 mo 31.12.2022
KonuuecTBo kitoueit — 1octyn
1 nonb3oBaresier PXTY mo IP-

aJi[peCaM HCOI'PpaHHNYCH.

CchlIKa HA CalT-
https://link.springer.com/

Adis  Journals —  momHOTEKCTOBas
KOJUIEKLIHS YKYpHAJIIOB u
UH(POPMAIIMOHHBIX OrosieTeHen
uzgareabctBa  AdiS, pasMmemneHHas Ha

wiardpopme Springer Nature. Kostekuus
BKIIIOYaeT 19 pereH3upyemMbix KypHAIOB
o MEIUIHE, OuoMemuIMHEe U
(hapMaKkoJIOTHH.

['my6una noctyma: 2022 r.

[IpuHasIe)XKHOCTh — CTOPOHHSS
Hammonansaas moammcka
(Muno6puayku+ PODI)

HNudopmaninoHHOE TUCHMO
POOU ot 30.06.2022 Ne 910

C 01.01.2022 no 30.05.2022

WHupopmaninoHHOE TUCHMO
P®OU ot 30.06.2022 Ne 909

C 01.06.2022 o 31.08.2022

HNHdopmannoHHOE MHCHEMO
PO®U ot 08.08.2022 Ne 1065

C 01.09.2022 1o 31.10.2022
KonnuecTBo Kiroueit — 1ocTyn
11 nonb3oBaresier PXTY mo IP-

aapecaM HECOTpaHUICH.

Cchpuika Ha pecypc:
https://materials.springer.com

baza  mamnmbix  Springer  Materials-
iatopma, MPeIoCTaBIISIOMAs JOCTYI K
KOHCOJIMIMPOBAHHBIM JaHHBIM (o
METaJJlaM ¥ CIUIaBaM, OPraHUYCCKUM
BEIIECTBAM,  KEpaMHUKe M  CTEKIy,
MoJIMMEpaM, KOMIIO3WTaM, aroMaMm |
ApaM) M3 HECKOJBKHX HCTOYHUKOB II0
MaTepUAIOBEICHUIO, XUMHH, (PHU3HUKE,
WHXCHEpUH M CMEXHBIM O0NacTsIM U

I103BOJIAIOIIAS CIIEIMaINCTaM
UACHTU(PHUIUPOBATh MaTepUalbl U HUX
CBOMWCTBA.

I'my6una goctyna: 2022 r.

[TpuHa1€KHOCTH — CTOPOHHSS
HanumonanpHas noanucka
(Muno6puayku+ PODI)

HNupopmaninoHHOE TUCHMO
PODU ot 30.06.2022 Ne 909

Springer Nature Protocols and Methods —
HOBOE  HCCJIENOBATEILCKOE  pELICHHUE,
pazpaboTaHHOE Springer Nature,
comepkamee 75 000  axTyanabHBIX
MPOTOKOJIOB U METOAOB B  00JIacTU
OMOMEIWIIMHBI M HAyK O JKH3HHM 3a
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C 01.01.2022 o 30.05.2022

HudopmaninoHHOE TUCHMO
POOU ot 30.06.2022 Ne 909

C 01.06.2022 no 31.08.2022

HNudopmanrnoHHOE MHCHEMO
PO®U ot 08.08.2022 Ne 1065

C01.09.2022 o 01.10.2022
KonuuectBo kitoueit — noctyn
1 nonb3oBaresied PXTY mo IP-

aapecaM HEOIpaHHUYICH.

CCLIJ'IKa Ha pecypc:
https://materials.springer.com

nocienaue 30 ner. Pecypc oOwvenuHun
MaTepHaIbl Nature Protocols,
SpringerProtocols, Nature Methods wu
Nature Reviews Methods Primers.
I'mybuna goctyma: 1980 - 2022 rr.

[IpuHaIe)KHOCTh — CTOPOHHSS
Hammonansaas moammcka
(Muno6puayku+ PODI)

HNudopmaninoHHOE TUCHMO
POOU ot 30.06.2022 Ne 910

WHupopmaninoHHOE TUCHMO
P®OU ot 30.06.2022 Ne 909

HNHdopmannoHHOE MHCHEMO
PO®U ot 08.08.2022 Ne 1065

C 01.01.2022 no 31.12.2022

KonnuecTBo Kiaroueit — 10oCcTym
11 nonb3oBaresier PXTY mo IP-
aJgpecaM HEOTpaHUYEH.

Ccplka Ha pecypc:
https://www.nature.com
https://link.springer.com/

Nature Journals — momHOTEKCTOBAS
KOJUISKIIHSL ~ KYPHAJIIOB  HM3JaTeIbCTBA
Nature Publishing Group, Bxopsiiero B
rpynmy  kommaHuii - Springer  Nature,
BKIIIOYAIOIIAs  JKYpHaJIbl  W3JaTebCTB
Nature, Academic journals, Scientific
American u Palgrave Macmillan.

I'myOuna noctyna: 2022 r.

16

basa mganneix 2021
eBook Collections

[IpuHaqIeKHOCTh — CTOPOHHSIS
Hammonansaas moammcka
(Muno6puayku+ POOU)

HNudopmannoHHOE MHCHEMO
POOU ot 02.08.2022 Ne 1045

C 01.01.2022 mo 31.12.2022

CchUIKa Ha CalT
http://link.springer.com/

KonnuecTBo kimrouei — HAOCTYII

ITonmHOTEKCTOBAA KOJUIEKLIMS KHUT
W3/1aTeIbCTBA SpringerNature o
pa3IuYHbBIM oTpacisaM 3HaHuil (2021 r.)
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g moab3oBareiied PXTY 1o IP-
aJpecaM HEOTpaHUYEH.

Hacrpolika ynajieHHOro JocTymna:
https://podpiska.rfbr.ru/news/197/

17 basza mamnpix 2022 | [IprHAUIEKHOCTh — CTOPOHHSS Springer eBook Collections -
eBook Colections | HanmonanbHast moamucka MOJHOTEKCTOBAsl apXWBHAs  KOJUICKIIMS
(Muno6puayku+ PODI) AJIEKTPOHHBIX KHUT M3/1aTelIbCTBA Springer
Nature Ha aHITIMKACKOM  S3BIKE 1O
NudopmanmonHoe mucbmMo pa3IMYHBIM OTpacyisiM 3HaHui (2022 r.)
PODU ot 11.08.2022 Ne 1082
C 01.01.2022 mo 31.12.2022
Ccbuika Ha cailT —
http://link.springer.com/
KonnuecTBo kitoueit — goctyn
1t nonws3oBatener PXTY o IP-
azipecaM HeOrpaHUYeH
Hacrpoiika yaneHHoro gocryna:
https://podpiska.rfbr.ru/news/197/

18 World  Scientific | [IpuHaaie:xHOCTh — CTOPOHHSS World Scientific Complete eJournal
Publishing Co Pte | HaunonansHast moamucka Collection — MyIbTHIUCUUILUTHHAPHASL
Ltd. (Muno6puayku+ PODU) MOJHOTEKCTOBAsA KOJUIEKIUS KYpPHAaJOB
baza TAHHBIX MEXIYHApOJAHOTO HAYYHOT'O M3JaTeNbCTBA
World  Scientific | UndopmannonHoe mucsMo World Scientific Publishing, koTopas
Complete eJournal | PODU ot 24.08.2022 Ne 1137 OXBAaTbIBAET  TaKUE  TEMAaTUKH,  Kak
Collection MareMaTtuka, (u3KMKa, KOMIIbIOTEPHBIC

C01.01.2022 mo 31.12.2022 HayKd, UWHXEHEPHOE [eJ0, HayKu O
KU3HHU, MEIUIIMHA U COIMAJIIbHBIC HAYKH.

Ccblka Ha cailT- Oco0oe BHUMaHUE B KOJUIEKIUU YAEIEHO

https://www.worldscientific.com | uccienoBanusm Asuarcko-
TUXOOKEAHCKOIO0  pPEruoHa,  KOTOpbIe

Nudopmanust 0 HacTpoiike 00BbEIMHEHBl B TPYIITY XypHaJIoB Asian

yIaIeHHOTO J0CTyIa Ha cTpanuie | Studies.

https://www.worldscientific.com/p | I'myouna noctyma:2001 — 2022 rr.

age/librarians/access- 2022 r. (6eccpouHO)

authentication

KonngecTBo Kiroueit — 10CTym

14 moab3oBareiier PXTY mo IP-

ajZipecaM HeOrpaHUYeH

19 WznatenbetBo The | [IpuHannexHOCTh — CTOPOHHSS baza manHbix KemOpumKckoro 1meHTpa

Cambridge
Crystallographic

Hammonansaas moammcka
(Muno6puayku+ POOU)

CTPYKTYPHBIX JAHHBIX (Cambridge
Crystallographic Data Centre) — CSD

Data Centre Enterprise =~ comepXuT  maHHBIE O
(KemOpumxckuit HNudopmanoHHOe MHCHEMO KPUCTANIMYECKUX,  OPraHMYeCKUX  H
LEHTP PO®U ot 30.06.2022 Ne 903 AJIEMEHTOOPTAaHUYECKUX COEANHEHUSIX.
CTPYKTYPHBIX C 01.01.2022 o 30.06.2022 CSD npenocraBiseT IIMPOKUN CHEKTP
JTAHHBIX BapMaHTOB  [OMCKAa  KPUCTAJUITMUYECKUX
WNudopmannoHHOe MHCHEMO CTPYKTYp: IO Ha3BaHUIO, XUMHUYECKOM
PODU ot 08.07.2022 Ne 957 dbopmyire, 3JIEMEHTHOMY COCTaBy,
C01.07.2022 o 31.12.2022 JUTEPATYpHOMY  MCTOYHMKY,  JAETaJsIM
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CchplIKa Ha CalT —
https://www.ccdc.cam.ac.uk/struct
ures/

KonnuectBo kitoueit — noctyn
1 nonb3oBaresier PXTY mo IP-
aJipecam.

HKCIEPUMEHTA, PPAarMEHTy CTPYKTYPHI.

20 ba3a nanHbIX IIpuHauIeKHOCTE — CTOPOHHSA ITonHOTEKCTOBAs KOJUIEKIUS
Begell Engineering | HannonanapHast moamucka usnarensctBa Begell House, kotopas
Research (Muno6puayku+ PODI) BKJIIOUYAET JKypHaJbl, COOPHUKHI
Collection KOoH(pepeHIuii, MoHOrpaduu,

WNudopmaninoHHOE TUCHMO CIIPaBOYHHUKH M 0a3bl JAHHBIX IO

PODU ot 17.08.2022 Ne 1105 WH)XCHEPHBIM HAyKaM U CMEKHbBIM
obnacTsM: XuMuu, PU3UKe,

C01.01.2022 no 31.12.2022 MaTepHaIOBEICHUI0, HHPOPMATHUKE U JIP.
['mybuna noctyma: 1982 — 2022 rr.

Ccblika Ha calT —

https://www.dl.begellhouse.com/c

ollections/6764f0021c05bd10.htm

I

KonnyecTBo Kiroyet — 10CTyI

g moab3oBareiier PXTY mo IP-

ajzpecam.

21 baza nanubIx [TpuHa1IEKHOCTH — CTOPOHHSS [TonHoTEKCTOBAS KOJUIEKLIUS
Begell Biomedical | HannonanbHas moamucka uznatenberBa  Begell House, xotopas
Research (Muno6puayku+ PODI) BKJIFOYACT JKYpHAJIBI, COOpHUKH
Collection KoH(pepeHIHi, MOHOrpaduu,

WNudopmaninoHHOE TUCHMO CIOpPaBOYHMKKM U  0a3pl JaHHBIX 110

POOU or 17.08.2022 Ne 1105 WH)KEHEPHBIM HayKaM U  CMEXHBIM
o0acTsaM: XHAMUH, dusuke,

C 01.01.2022 mo 31.12.2022 MaTepUalIOBEICHUI0, WH(POpPMATUKE U JIp.
I'my6una goctyna: 1982 — 2022 rr.

Cchlnka Ha calT —

https://www.dl.begellhouse.com/c

ollections/6764f0021c05bd10.htm

I

KonnuecTBo kiroueit — qoctym

nust nonws3oBateneid PXTY o IP-

ajzjpecam.

23 Basa nanHBIX [TpuHAISKHOCTH — CTOPOHHSIS Academic Reference — equnas nmounckosas

Academic
Reference

(China Academic
Journals (CD
Edition) Electronic
Publishing House
Co., Ltd)

HanumonanpHas noanucka
(Muno6puayku+ PODI)

HNupopmaninoHHOE TUCHMO
POOU ot 02.08.2022 Ne 1044

C 01.08.2022 o 31.12.2022

CchbUIKa Ha caiiT —
https://ar.cnki.net/ ACADREF

wiatdopma o HAy4YHO-
HUCCIIEIOBATEIHLCKUM pabotam KHP.
HaubGonee mnonHas aHrnos3plyHas Oasa
JAHHBIX  OOBEIUHSAET IOJTHOTEKCTOBBIC
JIOKYMEHTBI u oubmumorpaduueckue
JTaHHBIC.

Tematnka 0a3pl JaHHBIX TMOKPHIBAET BCE
OCHOBHBIC JTUCITUTUTMHAPHBIE 00JIaCTH.
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KonuuecTBo kitoueit — 1octyn
g moab3oBareiied PXTY mo IP-
azpecam.

Hacrpolikax ygaJeHHOro 10CTyIa
Ha ctpanuie Off-campus Access:

https://oversea.cnki.net/index/Sup
port/en/Off-campus.html

24 baza nanubix [TpuHAIIEKHOCTH — CTOPOHHSS [ToTHOTEKCTOBASI MYJIBTUUCITUTUTHHAPHAS
Academic Search HanmonanpHast moamucka 0a3a JaHHBIX, KOTOpas UMEET ITHPOKYIO
Premier (Muno6puayku+ PODI) TEMAaTUYECKYIO HAIPABICHHOCTb U
EBSCO BKiIO4aeT 6onee 4 600 HauMeHOBaHUMA
Information HNudopmannoHHOE MHCHEMO JKYPHAJIOB, a TAK)Ke MOHOTpaduu,
Services GmbH PODU ot 08.08.2022 Ne 1066 Martepuanbl KOH(PEpeHIIHA, OTYETHI U JP.

JIOKYMEHTHI.
C01.01.2022 no 31.12.2022 ['my6una noctyma: 1887 — 2022 rr.
Ccblika Ha calT —
https://search.ebscohost.com
KonnyecTBo Kiroyet — 10CTyn
g moab3oBareiier PXTY mo IP-
aJipecam.

25 baza maHHBIX [TpuHAAIEKHOCTD — CTOPOHHSIS [TomHOTEKCTOBAsT MEKIUCIUTUTMHAPHAS
eBook Academic HarmonanpHas momucka KOJUICKIIHS, KOTOpasi BKIII0YaeT Ooliee
Collection (Muno6puayku+ PODI) 210 000 5JIeKTPOHHBIX KHUT OT BEIYIINX
EBSCO HAYYHBIX U YHUBEPCHUTETCKUX
Information HHudpopmannoHHOE MHCHEMO U3JIATEIIbCTB.

Services GmbH PODU ot 05.08.2022 Ne 1060 ['nyouna nocryna: 1913 — 2022 rr.

C01.01.2022 mmo 31.12.2022
Cchlnka Ha calT —
https://search.ebscohost.com
KonnuecTBo kiroueit — qoctym
nst nonws3oBateneid PXTY o IP-
ajzjpecam.

26 Bentham Science [TpuHaAIEKHOCTD — CTOPOHHSS Journals — momHOTEKCTOBAS KOJUIEKIIUS

Publishers

baza nagHbpIx
Journals

HanumonanpHas noanucka
(Muno6puayku+ PODI)

HNupopmaninoHHOE TUCHMO
POOU ot 24.08.2022 Ne 1136

C01.01.2022 o 31.12.2022
CcpbUIKa Ha CaiiT —

https://eurekaselect.com/bypublica
tion

KonuuecTBo kiroueit — 1octyn
g moab3oBareiied PXTY mo IP-
aJpecam.

KYpHaJIOB u3aarenbcTsa Bentham
Science, koTopoe MyOIUKYyeT Hay4YHbIE,
TEXHUYECKHE U MEUIIMHCKUE U3IaHus,
OXBaTBIBAIOIIHNE PA3TUIHBIC 00IACTH OT
XMUMUHU U XUMUYECKON TEXHOJIOTHH,
WH)XEeHEepUH, (papMareBTHIeCKnX
UCCIIEIOBaHUN U pa3pabOTOK, MEIUIIUHBI
JI0 COITMATBHBIX HayK.

I'my6una goctyna: 2000 — 2022 rr.
(2022 . GeccpouHo)
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27 Chemical Abstracts | [TpuHaaIeXHOCT — CTOPOHHSIS SciFindern SciFinder — 310 MOIIHBIH
Service Hammmonansuas MOJIMCKA | COBPEMEHHBIN IIOUCKOBBIN CEepBHUC,
(Muno6puayku+ POOI) o0ecrieunBaroIuit MHOT'0aCTIEKTHBIN
MTOUCK KaK oubmorpaduaeckoit
HNudopmannonnoe OUChbMO | MHpOpPMAIUK, Tak W HWHPOPMALUU TIO
PODU ot 26.08.2022 Ne 1149 XUMHUYECKUM pPEaKLHsM, CTPYKTYPHBIM
coenmuHeHUsIM © mnatreHTam. (OcCHOBHas
C 01.09.2022 no 31.12.2022 TeMaTuKa 00U PHOTO MOKMCKOBOI'O
MacCHBa — XUMHSI, a TAKIKE PSIJT CMEKHBIX
Ccolnka Ha caiit —https://scifinder- | qucrummoumg, TaKUX KaK
n.cas.org MaTepHuaJIOBCJICHHC, onoxuMus u
OuMoMequIIMHA, (dhapmakosorus,
JlocTym  OCyIIECTBISIETCS ~ HA | XUMHUYECKast TEXHOJIOTHS, ¢busmKa,

ocHoBe [P-agpecoB yHuBepcuTeTra | reojorusi, METaJUIyprusi U ApyrHe.

Y NIEPCOHAIIBHOW PETrUCTPaALIHH.

28 Bentham  Science | IIpuHamie:KHOCTh — CTOPOHHSIS [TonmHOTEKCTOBAA KOJUIEKIIUS
Publishers HammonansHas MOJIHCKA | SJICKTPOHHBIX KHUT U37aTeIhCTBA
baza naHHbIX | (Munobpuayku+ PODI) Bentham Science Publishers Ha
eBooks AHIVIMMCKOM  s3BIKE 110 Pa3jIU4HbIM

Wudopmanronsoe MUCHMO | OTpACIsIM 3HAHUH.

PODU ot 08.09.2022 Ne 1217 I'mybuna nocrtyma:2004 — 2022 rr.
C 01.09.2022 1o 31.12.2022

Ccpuika Ha cauT —
https://eurekaselect.com/bybook

JocTyn  ocylecTBIsieTCS  Ha
ocHoBe IP-apecoB yHuBepcHTeTA.

ECCHJ'IaTHBIe apXI/IBHBIe KOJIJICKIIUU, HpI/IO6peTeHHLIe MI/IH06pHaYKI/I JJIsL By30B.
ApxuB MznarensctBa American Association for the Advancement of Science.llaker «Science
Classicy 1880-1996

Apxus N3marenscrea Annual Reviews. ITaker «Full Collection» 1932-2005
ApxuB m3parensctBa Muctutyra duzuku (Benukoopuranus). I[aker «Historical Archive 1874-
1999y ¢ 11epBOro BBIMYCKA KAXJI0ro kypHaia mo 1999. 1874-1999

ApxuB m3nmarenwcrBa Nature Publishing Group. IMaker «Nature» ¢ IEpBOro BBIIYCKA IEPBOTO
HoMmepa 1o 2010, 1869-2010

ApxuB uznarensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BbIycKa
KaXJ10T0 JKypHaia mo 1995, 1849-1995

ApxuB mznarenscrBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BbBIIVCKA
KaX10r0 JxypHasia mo 1998, 1890-1998

Apxus nzgareascrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIIycKa Ka)kI0rO
»KypHaia mo 1996, 1798-1997

Apxus m3garensctBa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ tepBoro BBIITYCKa Ka)xaoro sxkypHana mo 2011, 1827-2011

Apxus xypHainos Koponesckoro xumuueckoro oomrectsa(RSC). 1841-2007

ApXUB KOJUIEKIIUU KYPHAJIOB AMEpHKaHCKOro reodusndeckoro corsa (AGU), npenocTaBiisieMbIit
n3parenscTBoM Wiley Subscription Services, Inc. 1896-1996

Becrnaraple ouIManbHBIe OTKPBITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6seaunsier 6onee 10000 HaydHBIX KYpPHAJIOB MO Pa3JIMYHBIM OTPACIsIM 3HAaHUKA (OKOJIO 2

MUJUTMOHOB cTaTeil) n3l134 crpan mupa.
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https://scifinder-n.cas.org/
https://scifinder-n.cas.org/
https://eurekaselect.com/bybook
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmemnieno 6onee 3000 KHUT MO pa3IUYHBIM OTPACISIM 3HAHWUM, MPEJOCTABICHHBIX 122
HAYYHBIMH U3J1aTEITCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/

baza manspix BItouyaer Oosnee 300 pereH3upyeMbIX JKYpHAIOB IO OMOMEIUIIMHE, MEAMIIMHE W
€CTeCTBEHHbIM HaykaM. Bce cTaThu, pa3MelnieHHble B 0a3e, HaXOITCs B CBOOOIHOM JIOCTYIIE.

4. DnexTpoHHBIH pecypce arXiv https://arxiv.org/

Kpynueiimmm OecriaTHBIA apXUB 3JEKTPOHHBIX HAy4YHBIX MYOJIMKaui Mo pasjenaMm (PU3UKH,
MaTeMaTUKH, HHOOPMATUKH, MEXaHUKH, aCTPOHOMUU U Ouosioruu. Mmeercs moapoOHBIH TeMaTUYeCcKui
KaTajor ¥ BO3MOXHOCTb IIOUCKA CTAaTEH 110 MHOYKECTBY KPUTEPUEB.

5. Komnekrus xxypuaaoB MDPI AG http://www.mdpi.com/

MHOTOMCIUIUIMHAPHBIA ~ U(GPOBONH  M3AATENBCKUNA  pecypc, sBIsSeTCS MIaThOpMoOi ISt
PEIEH3UPYEMBIX HAYUHBIX KYPHAJIOB OTKPBITOTO noctyna, n3narmmmuxcs MDPI AG (bazens, [1IBelimapus).
WznatenscTBO BhITyckaeT 6osee 120 pa3sHOOOpa3HBIX AIEKTPOHHBIX KYPHAJIOB, HAXOAALINXCS B OTKPHITOM
JOCTYTIE.

6. MsnatenbcTBO ¢ OTKpBITHIM gocTyrioM InTech http://www.intechopen.com/

[lepBoe u kpymHeiiee B MUpe U3AATEIbCTBO, MYOIHUKYIONIEe KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayynsix uzganuidi. OCHOBHAsI TeMaTHUYECKasi HAIPABICHHOCTD - (PU3NYECKHE M TEXHUYECKHE HAYKH,
TEXHOJIOTHUH, METUIIMHCKIE HAYKH, HAYKU O >KU3HH.

7. baza mannbix xumudeckux coequnennii ChemSpider http://www.chemspider.com/

ChemSpider — 310 OecmiatHast XMMUYecKast 6a3a JaHHBIX, MPEIOCTABIAIONIAA OBICTPBIN JOCTYI K
Ooiee yeM 28 MHJUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOH MH(popmanuu. Pecypc mpuHaAIeKuT
Koponesckomy xumuueckomy obuectsy Benukobputanuu (Royal Society of Chemistry).

8. Komneknus xypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiekius *ypHaJIOB, B KOTOPBIX MYyOIMKYIOTCS OTUYETHI O HOBBIX MCCIIEOBAHUIX B
0o0JacTu €CTECTBEHHbIX HayK M MeIUIMHBL. Bce xypHanbl pa3melieHbl B cBoOoaHoM aoctyme (Open
Access), BCe CTaTbU MPOXOJISAT CTPOTOe HAYyYHOE PElIEH3UPOBAHHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo 1o marentam u TtoBapHbIM 3Hakam CIHIA — USPTO — mpenocraBiser cBOOOIHBIN
JOCTYT K aMEpUKaHCKHUM IaTeHTaM, onyonnkoBaHHbIM ¢ 1976 r. Ilo HacTosee BpeMsi.

10.Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (MO0 maTteHTHBIE 3aBKU) Oosiee 50 HAMOHAIBHBIX M HECKOJBKHX MEXIYHApOJIHBIX
NaTeHTHBIX 0I0PO, B TOM uHcie nociaHble TeKeThl nateHToB CIIIA, Poccun, @pannuu, Snonun u ap.

11. ®enepanbHblit WHCTUTYT MIPOMBIIITIEHHOMN COOCTBEHHOCTHU (®UIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudpopmannonnsie pecypcbl ®UIIC cBobonHOrO HocTyma:

- OnextpoHHble OroyiereHu. Mzooperenus. [lonesnsie Mmoaenu.

- OTKpBITBIE peecTpbl POCCUNCKUX N300PETEHHUI 1 3aIBOK Ha U300peTeHUSI.

- Pedepatsl poccuiickux maTeHTHBIX TOKYyMEHTOB 3a 1994-2016 rr.

- [TosiHBIE TEKCTBI POCCHUMCKMX MATEHTHBIX TOKYMEHTOB W3 IOCIEAHEro O(UIINaIbHOIO
OroJIIeTeHsl.

6.3 TpedoBanus k kaapoBbIM ycaoBusaM peanudannu OOII 6akanaBpuara

Peanmmzanmss  OOIl  OakanaBpmara oOecrieuMBaeTcsi IMEAArOrHUeCKUMH  pabOTHUKAMHU
YHHMBEpPCUTETa, a TaKXe JIMLaMu, npuBiekaeMbiMu K peanuszanuu OOIl GakamaBpuaTa Ha HHBIX
YCIIOBHSIX.

Kanuduxarus Neaarornyeckux pabOTHHKOB YHUBEPCUTETA COOTBETCTBYET
KBAJTM(HUKAIIMOHHBIM TpeOOBaHMUAM, YKAa3aHHBIM B KBaJU(UKAIMOHHBIX CIPABOYHUKAX M (WIIN)
npodeccuoHaNbHBIX CTaHAapTaXx.

He wmenee 60 mpoOLEHTOB YHCICHHOCTH IEAAaroruyeckux paboTHHkoB OpraHusanum,
YYaCTBYIOIIMX B peajn3allud MporpaMMbl OakaiaBpuara, W JIHI, MpUBIeKaeMbix OpraHuzainuen K
peanu3aly mporpaMMbl OakanaBpuaTa Ha WHBIX YCIOBHSX (MCXOJS M3 KOJIMYECTBA 3aMEIAaeMbIX
CTaBOK, IMPUBCACHHOTO K MNOCJIOYHUCICHHBIM 3Ha‘-IeHI/I$[M), JOJDKHBI BC€CTH HAY4YHYIO, yqe6H0-
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METOAMYECKYI0O U (WIM) MPAKTHYECKyI0 padoTy, COOTBETCTBYIOIIYIO MPO(UII0 MpenojaBaeMoi
JTUCIUATITAHBI (MOTYJIs).

He wMeHee 5 TpOLEHTOB YHCICHHOCTH NENAarornyeckux paboTHHKOB OpraHusamnuy,
Y4YacTBYIOUIMX B peaju3alliy IporpaMMbl OakajlaBpuara, W JIUL, IpuUBIeKaeMblx OpraHuszanuen K
peanu3aly nporpaMMbl OakanaBpuaTa Ha WHBIX YCIOBHSX (MCXOJS M3 KOJIMYECTBA 3aMEIAEMBIX
CTaBOK, IPUBEJICHHOI'0 K LI€JI0YUCICHHBIM 3HAUCHUSIM), JOJIKHBI SBISATHCS PYKOBOIUTENIAMU U (M)
pabOTHMKAMU  MHBIX  OpraHM3alMi,  OCYILUECTBISIOUIMMHM  TPYAOBYIO  JI€ATEIbHOCTH B
npodeccHOHAIBbHON cdepe, COOTBETCTBYIOLIEH NPO(ecCHOHANBHOM NeATEbHOCTH, K KOTOPOi
TOTOBSITCS BBITYCKHUKH (MMETh CTa)K pabOThI B JaHHOU NpodeccuoHanbHoi chepe He MeHee 3 JieT).

He menee 60 mpoueHTOB YMCIEHHOCTH IMEJAroruvyeckux padoTHHKOB OpraHuzanuu U JIHI,
IPUBJIEKaeMbIX K 00pa3oBaTeNbHON nesTenbHOCTH OpraHu3anuy Ha MHBIX YCIOBHMSX (MCXOns U3
KOJIMYECTBA 3aMEIIAEMbIX CTaBOK, MPUBEJEHHOIO K LIEJIOYMCIECHHBIM 3HAYEHUSIM), JOJDKHBI UMETh
YUEHYIO CTENeHb (B TOM YHUCIIE YYEHYIO CTEIEeHb, IMOJIYYEHHYHO B MHOCTPAaHHOM TOCYIapcTBE U
npusHaBaemyto B Poccuiickoit @enepanuu) u (win) ydeHoe 3BaHME (B TOM YMCIIE YUEHOE 3BaHHE,
HOJy4YEHHOE B MHOCTPAHHOM I'OCYAApCTBe U Ipu3HaBaemoe B Poccuiickoit denepanun).

6.4 TpeGoBanus k GpuHAHCOBBIM ycJI0BUAM peanusanuu OOII 0akanaBpuara

OunancoBoe obecrieuenne peanusauuun OOIl GakamaBpuata OCYIIECTBISIETCS B 00beMe He
HIDKE 3HAuYeHM Oa30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHWE TOCYJApCTBEHHBIX YCIYT IO
peanu3anuu 00pa3oBaTEIbHBIX MPOrpPaMM BBICHIEr0 00pa3oBaHUS — MporpamMm OakanaBpuaTta u
3HAUEHUN KOPPEKTUPYIONMX Kod(DPHUIMEHTOB K 0a30BBIM HOpPMATHBAM 3aTpaT, OMPEACIIIEMbIX
MuHHCTEpCTBOM HayKH U BhIcIIero oopasoBanus Poccuiickoit deneparuu.

6.5 TpeOGoBaHusl K NPUMEHsIEMbIM MEeXaHU3MAaM OLIEHKH KayecTBa 00pa30BaTeIbHOM
AesiTeJILHOCTH M NOATroTOBKH o0yuaommxcs no OOII 6akanaBpuara

KagecTtBo 00pa3oBareinbHON IEATEIBHOCTH M MOAroTOBKH oOydatonmuxcs OOII GakanaBpuara
OTpesieNIIeTCs B paMKaX CHUCTEMbl BHYTPEHHEH OIEHKH, a TaKKe CHUCTEMbl BHEUIHEH OIECHKHU, B
KOTOPOH YHHBEPCHUTET MPUHIUMAET YIacTHe Ha TOOPOBOJIIEHOM OCHOBE.

B nensax cosepmencrBoBanust OOII GakanaBpuara npu NpoBEIEHUH PETYISPHON BHYTpeHHEH
OLICHKM KayecTBa OOpa30BaTENbHON JAEATEeIbHOCTH U MOATrOTOBKM oOyuwatomuxcs 1o OOII
OakanaBpuaTa TpHBIIEKaeT paboTonarenei u (Wiu) UX OObeIUHEHHS, UHBIX IOPUANYECKUX U (HITH)
(U3NIECKUX JIHII, BKIFOYAsk IeIarOrMYeCKiX paOOTHUKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEW CHUCTEMbI OLIEHKH KadecTBa oOpa3oBaTesibHOW JesTenbHocTH o OOIT
OakanmaBpraTa 00y4YarOMIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OICHMBAHUS YCIIOBHIA, COIEPKaHMUS,
OpraHu3aly U KayecTBa 00pa30BaTEILHOTO MPOLEcca B LEJIOM U OTENbHBIX AUCHUILIUH (MOTyIeil)
U TIPAKTHK.

BHemHsAa oleHka kauecTBa 00pa3oBaTEeIbHON NEATENBLHOCTH MO IporpaMme OakaiaBpHara B
paMKax TpOUEaypbl TOCYJAapCTBEHHON AaKKPEIUTAIUH OCYIIECTBIISIETCS C LEIBI0 IMOJITBEPIKIACHUS
COOTBETCTBUSI 00pa30BaTENbHOM AEATENBHOCTU M0 IporpamMe OakanaBpuara TpedoBaHusM ®I'OC
BO.

BHemiHsAs oneHka kadyecTBa 00pa3oBaTeNbHOM NESITEIbHOCTH U MOATOTOBKU O0YYaOLIUXCS 110
OOIl OakamaBpuaTa MOXKET OCYIIECTBISATHCS B paMKax MNpodecCHOHATbHO-001IeCTBEHHON
aKKpeIUTaIMM, MPOBOJUMON paboToAaTeNIs MU, UX OOBEAMHEHHUSIMM, a TaKkKe YHOJTHOMOYEHHBIMU
UMM OpraHu3alisIMHA, B TOM 4YHCIIE WHOCTPAaHHBIMH OpTaHU3AIUSAMH, JHOO aBTOPH30BAHHBIMHU
HAIlMOHAJIBHBIMU ~ IPO(ECCHOHATIBHO-O0IECTBEHHBIMA ~ OpraHM3allisMH,  BXOAAIIMMH B
MEXIyHAPOIHbIE CTPYKTYPHI, C IEITbI0 MPU3HAHUS KAa4eCTBAa W YPOBHS TMOJTOTOBKH BBITYCKHHKOB
OTBEYAIOIIUMH TPEOOBAaHUIM NMPO(PECCHOHANBHBIX CTAaHIAPTOB (MPH HAJTMYUH) U (WIK) TPeOOBaHUSIM
pBIHKA TPy/a K CIIEIHATUCTaM COOTBETCTBYIONIETO MPOMHIIS.

7 HOPMATUBHO-METOANYECKOE OBECIHEYHEHUE CUCTEMbI OLIEHKH
KAYECTBA OCBOEHUSA OBYYAIOIIIUMHUCS ITPOI'PAMMBI BAKAJIABPUATA
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B coorBerctBun ¢ ®I'OC BO 3++ no HampasineHuto noarorosku 18.03.02 «Hepro- m
pecypcocoOeperammye npoueccbl XUMHUYECKOH TEXHOJIOTMHM, HepTeXuMur M OMOTEXHOJIOTHID)
OlleHKa KadecTBa ocBoeHusi oOywaromumucs OOIl OakamaBpuara BKIIOYAET TEKYIIMHA KOHTPOJIb
yCIIEBa€MOCTH, IPOMEKYTOUHYIO arTectanuto 1 [ A oOyuaromuxcs.

HopmartuBHo-MeToanueckoe obecrieueHue TEKYILETO KOHTPOJIS yCIIEBAEMOCTH,
npoMmexxyTounor arrectaruu U [MMA oOydarommxcst mo OOIl OGakamaBpuara OCYIIECTBISETCS B
cootBercTBUU ¢ ®PI'OC BO 3++ 1 10KanbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texkymuii KOHTPOJIb U IPOMEXKYTOUHAsl aTTeCTalUs 0 BCEM BUIAM y4eOHOH IesATeIbHOCTH
00y4aroIuXcsl OCYLIECTBISETCS B COOTBETCTBUM C TpeOoBaHMAMU IlonoxkeHus o peHTHHIOBOM
CUCTEME OIICHKM KauecTBa y4eOHOI paboThl ctyneHToB B PXTY um. J[.W. MenneneeBa, mpuHITOTO
pemienuem YyeHnoro coBeta PXTY wum. J[.M. MenneneeBa ot 26.02.2020, mpotokon Ne 8§,
BBEJICHHOTO B JieiicTBUE npuka3zoM pektopa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texkymuii KOHTPOJIb yCIIEBAEMOCTH OOYyYaroIuXcs 0OECHEeuMBAeT OLEHKY YPOBHS OCBOCHMS
JUCLUIUINH, IPOXOXK/IECHUS NpaKTUK, BbinoiaHeHuss BKP u npoBoauTcs npenogasaTeneM Ha J1r000M
U3 BUJIOB YUeOHBIX 3aHATUN. O0A3amenvHoil cOCMagaoueil meKyuiezo KOHmpoJia ycneeaemocmu
AGNACMCA YyUem NPenooagamenimMu noceuiaemMocmu y4eonsvix 3auamuil ooyuarowumuca. 1lo
pe3yspTaTaM TEKYLIEro KOHTPOJS YCIIEBAEMOCTH TPU pa3a B CEMECTp IS BCEX KypCOB IO BCEM
JTUCIATUTMHAM TIPOBOAMTCS aTTECTALUS O0YJIarOIIUXCS.

IIpomerxyTouHas arrectanusi NPOBOAUTCS B (popMe 3K3aMEHOB, 3aU€TOB C OLICHKON M 3a4eTOB
JUISL BCEX KYPCOB IO TUCLUIUIMHAM U IIPAKTHKAM, IPEAYCMOTPEHHBIM YU€OHBIM IJIaHOM. Pe3ynbraThl
CIAauyu 3a4€TOB OLICHMBAIOTCS HA «3aYTCHO», «HE 3a4TE€HO»; 3a4€TOB C OLIEHKOW M 3K3aMEHOB — Ha
«OTJIIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYI0BIECTBOPUTEIILHO.

IIpu ocBoenun nHacrosmei OOIl GakanaBpuaTa HM3y4E€HHE YacTH JUCLMIUIMH MOXET ObITh
3aMEHEHO Ha OHJIAH-KypChl, IpPH YCIOBHM, YTO B pE3yJbTaTe OCBOEHUS OHJIAH-Kypca
(bopMHpYIOTCS T€ K€ KOMIETEHIUH (YaCTH KOMIIETEHIIMH), 4TO U B paMKaX yKa3aHHBIX JUCLMILIMH.
OmnnaifH-Kypc J0JKeH ObIThb BbIOpaH M peajin30BaH B coOTBeTCTBUM ¢ IlonoxeHuem o 3ayere
pe3yibTaTOB  OCBOCHMSI ~ OTKPBITBIX  OHJIAMH-KypCOB,  pealn3yeMblX  00pa30BaTelIbHBIMU
opranusanusamu, B PXTY um. JI.1. MenaeneeBa, npuHATOro pemenruemM YyeHoro cosera PXTY nm.
.M. Menpneneesa ot 27.03.2020, mpotokos Ne 9, BBeIeHHOTO B JielicTBUE MpHKa3oM pekrtopa PXTY
uM. JI.1. Menneneesa ot 27.03.2020 Ne 29 OJ1.

I'MA ocymecTBisieTcsi B COOTBETCTBUM ¢ TpeOoBaHUAMU [lonoxkeHHs 0 Mopsiike MpOBEACHUs
roCcy/1apCTBEHHOW UTOrOBOM aTTECTAaI[MH 110 00pa30BaTEIbHBIM MPOrpaMMaM BbICIIET0 0Opa30BaHMs
— mporpaMMam OakajiaBpuaTa, IporpamMmamM CHelUaiuTeTa, nporpamMmmam maructparypel B PXTY
uM. [I.1. MenneneeBa, npunsaToro pemennem YdenHoro cosera PXTY um. J[.MI. MenneneeBa or
30.10.2019, mpotoxkon Ne 3, BBeaeHHoOro B jeHcTBUe npukazom pekropa PXTY wum. WM.
MengeneeBa ot 14.11.2019 Ne 646A; IlonoxxeHns o BBIMTYCKHON KBalM(pUKALMOHHON pabore s
oOyyaromuxcst 1Mo o0pa3oBaTeldbHBIM IpOrpaMMaM BBICIIEr0o 00pa3oBaHUs — IporpamMmam
OakanaBpuaTa, IporpaMMaMm cCIeLUaIUTeTa, nporpaMMmaMm wmarucrparypsl B PXTY um. J.N.
MenpneneeBa, npunsaToro peumieHueM YueHoro coera PXTY um. JI.M. Menneneesa ot 30.10.2019,
npotokos Ne 3, BBeaeHHoro B jneictBue mpukazom pektopa PXTY um. J[.M. Menneneea ot
14.11.2019 Ne 646A.

K T'MA nomyckatorcst oOydwaromuecs, HE HUMEIONIME aKaJeMHYECKOW 3aJ0HKEHHOCTH U B
NOJTHOM o0beMe BhlnosiHuBIIME yueOHbli an nmo OOIT 6akanaBpuata B coorBercTBru ¢ @PI'OC BO
3++ mo HamparieHno moArotoBku 18.03.02 «JHepro- W pecypcocoOeperaionme MNPoLHECChI
XHMHYECKOH TeXHOJIOTHM, Hedrexmmuu u Oumorexnosorum». /[Ina nposenenns I[MA B
YHHUBEPCUTETE €KEroJHO (HOPMHUPYIOTCS rocydapCTBEHHbIE Sk3ameHalnnoHHble komuccuu (I'OK) u
ane/uanMoHHble kKomuccuu. Tembl BKP  oTpaxkaiorT axTyanbHble MNpOOJIEMBbI, CBS3aHHBIE C
HamnpasjieHueM noArotoBku 18.03.02 «IHepro- u pecypcocOeperapumme npoueccbl XuMU4ecKo
TeXHOJIOTUH, HeQTeXuMHUM H OHMOTEXHOJIOTHM». YHHUBEPCUTET YTBEPKIACT IIEPEUEHb TEM
BBIMMYCKHBIX KBATM(QHUKAUOHHBIX paboT, MpeaaraeMpix o0ydaromumes (Janee — nepedeHb TeM), U
JIOBOJUT €ro JI0 CBEJCHMA OOYdJaloUIMXCS HE Io3/1Hee 4YeM 3a 6 MecsleB 0 JaThl Havaia
rOCyIapCTBEHHOW UTOTOBOM aTTECTAINU.

Tema BKP nepconanbHO Ui KakJ0ro 0Oydaromierocs yTBEpXKAaeTcsl MPUKa30M MPOpeKTopa
[0 YHUBEPCHUTETY IEpe]l Ha4yaJoM BBIIIOJHEHUS BBINYCKHON KBaNIM(PUKAIIMOHHON paboThl. JlaHHBIM
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IIpUKa3oM yTBepkaaercss Takxke pykoBoautens BKP. Ilepen Hawanom BbemonHenuss BKP
00y4aromuiicsi COBMECTHO C PYKOBOJIUTENIEM COCTaBISCT MHAMBHUIYAJIbHBIM IJIaH MOATOTOBKH H
BoinonHeHuss BKP, npexgycmatpuBaromuii 04epelHOCT M CPOKU BBIIIOJHEHUS! OTIENBHBIX 4YacTel
pabotel. Tekct mnosicHutenpHOM 3anmucku BKP mpoBepsiercs Ha Haauuue HEIPaBOMEPHBIX
3auMcTBOBaHui. [IpoBepka ocymiecTBisercs B cooTBETCTBUM ¢ IlosokeHneM o mopsiake mpoBEpKU
BBIMMYCKHBIX KBaJU(UKAIIMOHHBIX pabOT M HAay4HbIX JOKJIAJIOB OO0 OCHOBHBIX pe3ylbTaTax
MOJIFOTOBJICHHBIX HAyYHO-KBATH(PUKAIMOHHBIX paboT (Iuccepranuii) Ha 00beM 3aMMCTBOBAHUS U UX
pasMeIeHusi B 3JIEKTpOHHO-OuOmmoreunoit cucreme PXTY wum. JI.U. MenaeneeBa, TpUHATHIM
pemienuem Ydenoro coeta PXTY um. JI.1. Menaeneesa ot 30.10.2019, npoTtokon Ne 3, BB€IeHHbIM
B AeiictBue npukazoM pekropa PXTY um. JI.U. Menneneesa ot 14.11.2019 Ne 646A.

3amurta BKP npoBoauTcs Ha oTKphIThIX 3acenanHusax ['OK ¢ yyactuem He meHee IBYX TpeTei
ee coctaBa. ['paduk 3ammuter BKP cocraBnsieTcsi mo coriacoBaHUIO ¢ 00YYAIONIMMUCS U JOBOIUTCS
JI0 CBeJeHUs oOydarmmuxcs He mosaHee, yeMm 3a 30 mHei no Hauvana pabotel ['DK. PesynbraTh
pabotrer ['DOK ompenenstorcs OLEHKAMH — «OTIUYHO», «XOPOUIO»,  «YIOBJICTBOPUTEIHHOY,
«HEYIOBJIETBOPUTEILHO» U OOBSABIAIOTCS B TOT K€ JIeHb MOcie OQOpPMIICHHS B YCTaHOBJIEHHOM
HOpsi/IKEe TIPOTOKOJIOB 3acenannii komuccuil. [1o okonuanuu padotsl npencenarens ['OK cocraBnsier
OTYET O IpoeNaHHOM paboTe.

Jliia o0yvarommxcs U3 4ncia UHBAJIUAOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXHOCTSMU 370POBbs
['MA npoBoauTCs C y4yeToM OCOOEHHOCTEH HX MNCHUXO(PU3UYECKOTO Pa3BUTHS, WHIWBUIYaTbHBIX
BO3MO>KHOCTEH U COCTOSIHUS 3/I0POBBS.

8 PABOYUME ITPOI'PAMMBI JIUCIHUIIJIUH, IIPAKTUK U THA

PaGoune mporpamMmel aucnuIuivH, npaktuk u [MA (mepedrciieHue AMCHMUILINH, TMPAKTHK U
['MA u3 yueGHOTO MaHa):
WNHOCTpaHHBIN S3bIK
Hcropus (Mcropust Poccuu, BceoOimas uctopus)
[IpaBoBeneHME
dunocodus
OCHOBBI 5KOHOMUKH U yIIPaBJIEHUSI IPOU3BOICTBOM
ConuanbHO-TICUXOJIOTUYECKHE OCHOBBI Pa3BUTHS INYHOCTH
OO6m1ast ¥ HeOpraHUYecKask XUMHUS
Opranuueckasi XuMus
AHanuTHyecKass XuMHUs
0. dusnueckast XuMus
1. Komtongaas xumust
2. MaremaTuka
3. dusuka
4. Jxonorus
5. be3zonacHOCTb KU3HEEATENBHOCTH
6. UmxeHepHas U KOMIBbIOTEpHAs rpaduka
7. IlpuknaaHas MexaHUKa
8. [Ipotiecchl 1 anmapaThl XUMUYECKOW TEXHOJIOTHH
9. O0mas XuMUYECKasi TEXHOIOTHS
0. Cuctemsl yrpaBieHHs] XUMUKO-TEXHOJIOTUYECKUMHU TPOIIECCaMU
1. MonenupoBaHue 3HEPro- U pecypcocOeperaromx nporeccoB
2. dusnueckas KyJlbTypa U CIOpT
3. DIeKTUBHBIC TUCIUILTIHBI 10 PU3NIECKON KYJIbType U CIIOPTY
4. OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTUN
5. IlpodunbHOE IpOrpaMMHOE 0OECTICUCHHE JITIsl PEIICHHS 3a71a4 MPOodeCCHOHATBHOM IeATeTbHOCTH
6. JIaGopaTopHBIif IPAKTUKYM 10 OPraHUYECKONH XUMUHU
7. MarepuanoBeieHUE JIsl SHEPTO- U pecypcocOeperaroiix mpoeccoB
8. MHCcTpyMeHTanbHbIE METOABl XHMUUYECKOTO aHalIu3a B OXpaHe OKPYKAIoIei cpeapl U
paloHaIbHOM UCIOJIB30BaHUU MPUPOIHBIX PECYPCOB
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29. InopmMarnimoHHbIe TEXHOJIOTHU B €BYKE U 00pa30BaHUH

30. Munepanorus v Kpuctayiorpapus

31. JJabopaTopHbIi MPAaKTUKYM IO COBPEMEHHBIM METO/IaM HUCCIJICOBAHUS MaTEPUAIIOB U ITPOLIECCOB

32. TeopeTrueckue OCHOBBI KOPPO3UH

33. CBoiicTBa M TEXHOJIOTUU HEMETAJUIMYECKUX MaTEepPHajIOB

34. XuMu4eckoe CONpOTHUBIIEHUE METAJUTMUECKUX M HEMETAINTHYECKUX MaTEepHUajIoB

35. 3amuTHBIC METAJNINYECKUE U KOHBEPCUOHHBIE MTOKPHITHS

36. 3amuTa 0T KOppo3uu 000PYIOBAHUS

37. Opranu3zamus Iporu3BOJICTB 00PaOOTKH MOBEPXHOCTH

38. BeruncnuTenbHas MaTeMaTHKA

39. OCHOBBI TEXHMYECKOTO PEryJIMPOBAHUS U YIPABICHUS Ka4eCTBOM

40. HopMaTuBHO-TEXHUYECKas JOKYMEHTAIHSI TEXHOJIOTHI 00pabOTKH MOBEPXHOCTH

41. OCHOBBI HayYHBIX MCCIICIOBAHUMA

42. KOHTpOJIb KauyecTBa MaTepUaIOB U IOKPHITUI

43. Kopp031OHHBIN MOHUTOPHHT 000PYI0BAHUS

44. Koppo3us HaHOMaTepHaaoB

45. YyeOHasi IpaKTHKa: O3HAKOMUTEIbHAs MPAKTHUKA

46. IIpon3BOCTBEHHAS MPAKTUKA: TEXHOJIOTHYECKAs (TIPOCKTHO-TEXHOIOTUYECKAsT) IIPAKTHKA

47. IIpou3BoICTBEHHAs MPAKTUKA: HAYYHO-HCCIEA0BaTeIbCcKas padboT

48. I1pon3BOCTBEHHAS TPAKTUKA: TPEATUIIOMHAS TIPAKTHKA

49. BeimonHeHue, MOAr0TOBKA K MPOIIeype 3allUThl U 3aIIMTa BBITYCKHON KBaTU(UKAIMOHHON
paboTsl

50. I'paxnanckast 3a1MTa B YpE3BBIYANHBIX CUTYALUIX

51. IlepeBoa HayYHO-TEXHUYECKON JTUTEPATYPHI

52. TeXHOIOTHsI TOPOIIKOBBIX MAaTEpUAIOB

Bxozamux B OOII no nanpasnenuto noarorosku 18.03.02 «Inepro- u pecypcocdeperaroinue
Npouecchl  XMMHYECKOW  TEXHOJIOrHHM, He(TeXuMHH W  OHOTEXHOJOTMW», TPOPUIH
«IIpoTHBOKOPPO3MOHHASI 3AIMMTA MATEPHAJIOB», BBIIOJIHEHbl B BUJIE OTIECIbHBIX JOKYMEHTOB,
SBJISIFOIITUXCST HEOThemJieMo# yacThio ganHoi OOIN.

9 ®OH/bI OHEHOYHbIX CPEACTB JJIsd NPOBEAEHUS TEKYIEI'O KOHTPOJISA
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIMUA U THA OBYYAIOIIUXCS OO
BAKAJIABPUATA

B cootrBerctBun ¢ ®I'OC BO 3++ mno nHampaBnenuto noarotoBku 18.03.02 «IHepro- u
pecypcocOeperaomme Nnpoueccbl XHMHYECKOH TEXHOJIOTHH, HepTeXMMMH ¥ OHMOTEXHOJIOTHHN»,
npopmwiib «I[IpOTHBOKOPPO3HOHHAS  3aIIMTAa MATEPHAJOB» I aTTecTallud OO0ydaroluxcs Ha
COOTBETCTBHUE UX TEPCOHAIBHBIX JOCTI)KEHUH modTanHbiM TpeboBanusmM OOIl  OakanaBpuaTa
paspabotansl @OC 1o KaxAoW AUCHUIUIMHE, mpakTuke, [ WA, BKIIOUYalOMIME THUIIOBBIE 3aJaHMUS,
KOHTPOJIbHBIE PadOThI, TECThl, CUTYallMOHHbIE 33JaHus, Kelc-3a7auu, BONPOCHl K 3adeTaM U 3K3aMeHaM
CPEJCTBA M METObI OLICHKH, MO3BOJISIOLINE OLIEHUTh 3HAHUS, YMEHUS, HABBIKU U YPOBEHb NPUOOPETEHHBIX
KOMIIETECHIIHM.

®OC mno aucruruinHaM, mnpaktukam, [MA paspabateiBatoTcsi B cooTBeTcTBUU ¢ [lopsiakom
pa3paboTKU M YTBEpXKIEHHUS 00pa3oBaTENbHBIX MPOrpamMM, YTBEP)KICHHBIM pEIIeHHEM YYEeHOro COBeTa
PXTYVY um. JI.U. Menneneera ot 25.06.2020, mpotokosn Ne 12, BBeZIcHHBIM B JCHCTBUE MIPUKA30M PEKTOPA
PXTY um. JI.. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC mno aucuurinHam, npaktukam u ['MA (mepedenp nucuuruivH, npaktuk u ['MA u3 yde6GHoro
nJiaHa):

1. MHocTpaHHBIN SA3BIK

2. Wctopus (Ucropus Poccun, BceoOiast HCTopust)

3. TlpaBoBeneHue

4. dunocodus

5. OCHOBBI 5KOHOMUKH U YIIPaBJIECHUS TPOU3BOJICTBOM
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6. CounanbHO-TICUXOJIOTUYECKHE OCHOBBI PA3BUTHUS TUYHOCTH

7. OOmras u HeopraHUYecKass XUMHs

8. Opranuueckas XUMUs

9. Amnanutuyeckasi XUMHUS

10. ®usnueckast Xumust

11. Kommongaas xumust

12. Maremaruka

13. dusuka

14. Dxonorus

15. bezonacHOCTh )KU3HEAEATEILHOCTU

16. mxeHnepHast 1 KOMITbIOTEpHasl rpaduka

17. IlpukiagHas MexaHuKa

18. Ilporecch! u anmnaparbl XUMUYECKON TEXHOJIOTUI

19. O6mas xuMu4eckast TeXHOIOT U

20. CucreMsl ynpaBieHUs] XUMUKO-TEXHOJIOTHUECKUMHU MTPOLECCaMU

21. MoaenupoBaHue SHEPro- U PecypcocOeperarwumx mpoieccoB

22. ®uzndeckas KyabTypa U CIIOpT

23. DIIeKTUBHBIC JUCIUTUIMHBI 10 (U3NIECKOM KYIbType U CIIOPTY

24. OcHOBBI HH()OPMAITMOHHBIX TEXHOJIOTUI

25. TIpodunpHOE MporpaMMHOe 0OecTIeYeHre TSl peIIeH s 3a/1a4 MPOo(ECCHOHATBHON 1A TEIIbHOCTH

26. JIabopaTOpHBIH MPAKTUKYM 110 OPTaHUYECKON XUMUU

27. MatepuaioBeJICHHE JIsl SHEPTO- U PECypcocOeperarInx mporeccoB

28. lHCTpyMEHTaNbHBIE METO/Ibl XUMUYECKOI0 aHAIN3a B OXpaHe OKPYKAIOIIeH Cpe/Ibl U
palroHaTFHOM UCTIOIB30BaHUH ITPUPOTHBIX PECYPCOB

29. NudopMalinoHHbIE TEXHOJIOTUU B €BYKE M 00pa30BaHUU

30. MuHnepanorus u Kpucrawiorpapus

31. JIabopaTopHBbIil MPAKTUKYM IO COBPEMEHHBIM METO/IaM UCCIIEIOBaHHS MaTepUaIoB U MPOIECCOB

32. TeopeTrdecKkre OCHOBBI KOPPO3HH

33. CBoiicTBa U TEXHOJIOTUN HEMETAJUIMYECKUX MATepUAJIOB

34. XuMHu4yecKkoe CONPOTHBIICHHE METAJUIMIECKUX M HEMETAUTHIECKAX MaTEPUAIOB

35. 3amuTHBIE METANINYECKHE U KOHBEPCUOHHBIE MTOKPBITHS

36. 3ammTa OT KOPPO3UN 000PYIOBAHHS

37. Opranu3zanus IpoU3BOJACTB 00paOOTKH MOBEPXHOCTH

38. BeruncnuTenbHasi MaTeMaTHKa

39. OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS U YIPABICHUS KaYeCTBOM

40. HopMaTuBHO-TEXHUYECKas JJOKYMEHTAIHS TEXHOJIOTHI 00pabOTKH MOBEPXHOCTH

41. OcHOBBI HAYYHBIX HCCIEAOBAHUN

42. KoHTpOJIb KauecTBa MaTepHaIOB U TIOKPHITHI

43. KoppOo31OHHBIM MOHUTOPHHT 000PYA0BaHUS

44. Koppo3us HaHOMaTepHaioB

45. YuyeOHas IpakTUKa: 03HAKOMHTEIbHAS IPAKTHKA

46. IIpon3BOICTBEHHAS TIPAKTHKA: TEXHOJIOTHYECKAs (TIPOCKTHO-TEXHOIOTUYECKAsT) TIPAKTHKA

47. TIpou3BOJACTBEHHAs MPAKTUKA: HAYYHO-UCCIIEA0BATENbCKask paboT

48. TIpon3BOICTBEHHAS TIPAKTUKA: TIPEITUTIOMHAS TIPAKTHKA

49. BeinosnHeHe, TOAr0TOBKA K MPOIIEType 3alUThI U 3al1Ta BBITYCKHON KBaTH(PUKALIMOHHOM
paboThI

50. I'paxknanckas 3aInTa B Ype3BbIYAHHBIX CUTYAIUSIX

51. IlepeBoa HayYHO-TEXHUYECKOW JTUTEPATYPHI

52. TexHONOTUs TOPOIIKOBBIX MaTepHajIOB

Bxosauux B OOII no Hanmpasnennto noarorosku 18.03.02 «Juepro- u pecypcocéeperaiomnime npouecchbl
XHMHYECKOH TEeXHOJOTHH, HeTeXHMUHM M OHOTeXHOJoruw», Npoduwib «IIpoTHBOKOPPO3UOHHASI
3aI0MTA MATEPUAJIOB», BBHIOJIHEHBl B BHJE OTAEIbHBIX JOKYMEHTOB, SIBIISIOIIMXCS HEOTHEMIIEMOMN
vacteio gannoun OOIT.
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10 METOJAUYECKHUE MATEPHUAJIbBI 10 JUCHUIIVIMHAM, IPAKTUKAM U I'HA

MeTOI[I/I‘leCKI/Ie MaTC€pHraJibl 110 AUCHHUILTIMHAM, IIPpaKTUKaM H I'A (nepequL JUCHMIIINH, ITPAKTHUK U

I'MA u3 yyeGHOrO 1U1aHA):
1. MHOCTpaHHBIN S3BIK
2. HWcropus (Uctopust Poccuu, Bceobiast uctopusi)
3. IlpaBoBenenue
4, dunocodus
5. OCHOBBI 5KOHOMUKH U yIIPABJIEHUSI IPOU3BOICTBOM
6. CouunanbHO-IICUXOJIOTUYECKUE OCHOBBI Pa3BUTHS IMUHOCTH
7. OOmas u HeopraHUYecKask XUMUS
8. Opranuyeckas XUMHUs
9. AHanuTuyeckas XUMUs
10. dusnueckast xumus
11. Komnonguas Xxumust
12. Maremaruka
13. ®usznka
14. Dxonorus
15. bezonacHOCTh KU3HEAEATEILHOCTU
16. mxeHnepHast 1 KOMITbIOTEpHasl rpaduka
17. IlpukiagHas MexaHuka
18. IIporuecchl U annapaTbl XUMHUYECKOW TEXHOJIOTHH
19. O6mas xuMuvecKast TEXHOIOTHS
20. CucteMsl ynpaBlIeHUS] XUMHKO-TEXHOJIOTMUYECKUMHU ITPOLECCAMU
21. MoaenupoBaHue SHEPTo- U PecypcocOeperarwmunx mpoieccoB
22. ®uzndeckas KyabTypa U CIIOpT
23. DIIeKTUBHBIC JUCIUTUIMHBI IO (PU3UIECKON KYJIbType U CIIOPTY
24. OcHOBBI HH()OPMAITMOHHBIX TEXHOJOTUI
25. TIpodunpHOE TporpaMMHOe 0OecTiedeHre sl pelIeH s 3a/1a4 MPOoGECCHOHATBHON IeATEIIbHOCTH
26. JJabopaTopHbIi MPaKTUKYM IO OPraHUYECKON XUMHUU
27. MartepuaioBeJIcHHE JUTsl SHEPTo- U PECypcocOeperarInx mporeccoB
28. IHcTpyMeHTalbHbIE METObl XUMUYECKOT0 aHAJIN3a B OXPaHe OKpYXKarollel cpesibl 1
palroHaIFHOM UCTIOB30BaHUH ITPHPOTHBIX PECYPCOB
29. InopmMarmoHHbIe TEXHOJIOTUH B €BYKE U 00pa30BaHUU
30. MuHepanorus ¥ Kpucrawiorpapus
31. JJabopaTopHbIi MPAaKTUKYM IO COBPEMEHHBIM METOJaM HUCCIIE0OBAaHHUS MaTEPUAJIOB U ITPOLIECCOB
32. TeopeTHdecKre OCHOBBI KOPPO3HH
33. CBoiicTBa M TEXHOJIOTUU HEMETAJUINYECKUX MaTepHajIoB
34. XuMHu4yecKkoe CONPOTHBIICHHE METAJUIMYECKUX M HEMETAIUTHIECKAX MaTEPUAIOB
35. 3amuTHBIE METANINYECKHE M KOHBEPCUOHHBIE MOKPHITUS
36. 3ammTa 0T KOPPO3UN 000PYIOBAHHS
37. Opranu3anus IpoU3BOJACTB 00paOOTKH MOBEPXHOCTH
38. BeruncnuTenbHasi MaTeMaTHKa
39. OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS U YIIPABICHUS KaYeCTBOM
40. HopMaTuBHO-TEXHUYECKas JOKYMEHTAIHSI TEXHOJIOTHI 00pabOTKH MOBEPXHOCTH
41. OcHOBBI HAYYHBIX HCCIEIOBAHUN
42. KoHTpOJIb KauecTBa MaTepHaliOB U IOKPBITHI
43. Koppo3nOHHBIM MOHUTOPHHT 000PYA0BaHHS
44. Koppo3us HaHOMaTepHaioB

45.
46.
47.
48.

VY4yeOHas MpaKkTHUKa: 03HAKOMUTENbHAs TPaKTHKa

[Ipou3BoicTBEHHAs MPAaKTHUKA: TEXHOJOTHYecKast (MPOEKTHO-TEXHOJIOTUYECKas) MPaKTHKa
[Tpon3BoaCTBEHHASA MPAKTUKA: HAYYHO-UCCIIEJOBATENbCKAs PaboT

[Ipon3BoACTBEHHAS MPAKTHUKA: IPEAAUILUIOMHAS ITPAaKTHKA
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49. BeironHeHue, NOAr0TOBKA K MPOIIEype 3alUThl M 3alUTa BBITYCKHON KBATH(PUKALIMOHHOM
paboThI

50. I'pakaHcKas 3amuTa B Upe3BbIUaiHBIX CUTYAITUIX

51. IlepeBoj Hay4YHO-TEXHUYECKOH JTUTEpaATyphbI

52. TexHOIOTHS TOPOIIKOBBIX MaTepHajIOB

Bxoasamux B OOII no HanpaBnenuto noarotoku 18.03.02 «Iuepro- u pecypcocoeperamomime npouecchbl
XMMHYECKOH TEXHOJOTHH, HeTeXuMHu H OuoTexHojorum», npodpmis «IIpoTuBoKOpPPO3MOHHAS
3al[ATAa MaTepPHAaJIOB)», BBINOJIHEHbl B BHJE OTIEIBHBIX JOKYMEHTOB, SBJISIIOLIMXCS HEOTHEMIIEMOU
yacThio fJanHoi OOIL.

11 PABOYAS TIPOT'PAMMA BOCIIMTAHUA

Pabouass mporpamma Bocmmrtanus, Bxoasmas B OOIl mo wampasnenuto moarorosku 18.03.02
«JHepro- M pecypcocOeperammme Mnpoumeccbl XNMHYECKOH TEXHOJIOTHM, HepTeXuMuM U
ouorexHosorun», npopmwis «I[IpoTMBOKOPPO3MOHHASI 3alIMTA MATEPHAJIOB», BBIIOJHEHA B BHUJC
OTJIEIbHOTO JJOKYMEHTA, SBJIAIOIIET0cs HeoTheMiIeMol YacThio nanHoi OOl

12 KAJIEHJAPHBIN IIVIAH BOCIIUTATEJIbHOM PABOTBI
Kanenpapuelii miian BocnuraTelbHOW paboTsl, Bxomamuid B OOII no HampaBieHHIO MOJATOTOBKH
18.03.02 «JHepro- m pecypcocOeperaiomue npoueccbl XHMHYECKOl TeXHOJIOTHMH, HeTeXUMHU W

onorexHosorum», Npopuis «IIpOTHBOKOPPO3HOHHAS 3alMTA MATEPHAJIOB», BbLIIOJIHEH B BHUJE
OTJIENILHOTO JOKYMEHTA, SIBJISIOIIEr0Csl HeoTheMieMoi yacTbio ganHoi OOIL.
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