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1 OBIIUME ITOJIOKEHUA

1.1 OcHoBHasi npodeccuoHa/IbHAsi o0pa3oBaTeJbHAs MNPOrpaMMa BbICIIETrO
o0pa3oBaHusi — NIporpaMMa NoJAroTOBKH 0akaJaBpoB (Jajiee — mporpaMMa 0akajlaBpuara,
OOIl oOakanaBpmara), peanusyemas (QeaepalbHbBIM TOCYIApPCTBEHHBIM  OIOKETHBIM
0o0pa3oBaTeIbHBIM  YUYPEXKACHHEM  BBICIIEro  oOpa3zoBanusi  «Poccuiickuii ~ XUMHUKO-
TexHoJioruueckuil yHuBepcuter umeHu .M. MenneneeBa» B COOTBETCTBUU C (eaepaibHBIM
rOCyJapCTBEHHBIM 00pa30BaTEeNbHBIM CTAaHAAPTOM BBICHIETO OOpa3oBaHUs — OakajaBpHaT IO
HaIIpaBJICHUIO MIOATOTOBKH 18.03.01 XuMuyeckas TEXHOJIOIHS, npoduib
«JeKTPOXUMHUYECKAsl TEXHOJIOIH MATEPHAT0B M XUMHYECKUX NPOAYKTOBY, IPEACTABIISAET
cO00l KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OOpa3oBaHUS M OPraHU3allMOHHO-TIEAArOrHIeCKUX
YCIIOBUM, KOTOPBIA MPEICTABJIEH B BHUJIE Y4eOHOro IUIaHa, KaJIEHJApHOTO y4eOHOro rpaduka,
paboumx nmporpamMm AUCLUHUILIIMH (MOJIYJEN), OEHOYHBIX U METOJIMYECKHX MaTepHalioB, padoueit
MIPOrpaMMbl BOCIIUTAHUS, KaJIEHJAPHOTO TIaHa BOCIIUTATENbHON padOThI, POPM aTTeCTaIUH.

1.2 HopMmaTuBHBIE JOKYMEHTHI /Jisi Pa3padoTKu NporpamMmsbl OakajaBpuara 1o
HANPAaBJIEHUIO MOATOTOBKH COCTABJISIIOT:

- ®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

— [Ipukaz MunoOpaayku Poccum ot 07.08.2020r. No 922 «O6 yTBEepKIeHUU
(dbenepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTa BBICIIETO OOpa3oBaHUS —
OakanaBpuart o HarpasieHuto noarotosky 18.03.01 Xumuueckas Trexnosiorus (ganee — IroC
BO — GakanaBpuar 1o HampapieHuio moArotoBkd 18.03.01 XumMuueckasi TEXHOJIOIHSA);

— Ilpuka3z MunucrepcTBa HayKu U BhIciiero oopa3zoBanus Poccuiickoit denepanuu oT
06.04.2021 Ne 245 «O6 yrBepxaeauu [lopsinka opranu3anui U OCYIISCTBICHUS
00pa3zoBaTeIbHON JEATEIHLHOCTH 10 00pa30BaTEIbHBIM ITpOrpaMMaM BBICIIETO 00pa3oBaHUs —
nmporpaMMmam OakanaBpuata, IporpaMmam ClelUaIuTeTa, IporpaMmmMaM MarucTpaTypb»;

- [Ipodeccnonanpubii cTanmapT «CHEUAIUCT MO HAy4YHO-HUCCIEAOBATEIBCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3zpaboTKaM», YTBEpKIEHHBIM MpuKazoM MuHHCTepCcTBa Tpyaa U
conuanbHo 3amuThl Poccuiickont @enepanuu ot 04.03.2014. Ne 211H;

- [Ipodeccronanbuplii ctanaapT «CrnenuantucT Mo 3IeKTPOXUMHUYECKON 3aIlIuTe OT
KOPPO3UHU JIMHEHHBIX COOPYKEHUN 1 00BEKTOBY, YTBEPKICHHBIN MpruKa3oM MUHKCTEPCTBA TpyIa
U counanbHOM 3amuThl Poccuiickoit ®enepaunu ot 08.09.2014 Ne 614n;

- [Ipodeccronanbublii crangapt «CrienuagIucT 1Mo 3KOJ0THYecKoi 6e30macHocTH (B
MIPOMBIIIJIEHHOCTH )», YTBEP>KICHHBIN MpUKa30M MUHHUCTEPCTBA TPyla U COLMAIBHOM 3aIUThI
Poccuiickoit ®eneparuu ot 07.09.2020 Ne 569H.

— Ilpukaz MuHnucrepctBa oOpazoBanus u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxaeHun llopsiaka mpUMeHeHUsT OpraHU3alUsIMU, OCYIIECTBIISIOIIMME 00pa30BaTEIbHYIO
JeSITeNIbHOCTD, AJEKTPOHHOTO OOyueHUs, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH MpHU
peanmzan  00pa3oBaTENbHBIX MporpaMm» [DIeKTpOHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
%EO%E7/ (nata obpamenus: 29.03.2022).

— Ilpuka3 MunucTepcTBa Haykd W BbIcuiero oOpazoBanus Poccuiickoit ®denepannu,
MunucrepctBa npocBenieHust Poccuiickoit ®depepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TMOATOTOBKE oOydaromuxcs» [DnekTpoHHBIH pecype]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obparenus: 29.03.2022);

— Ilonoxenne 00 opraHu3ali ¥ WCIOJB30BAHUHM DIEKTPOHHOTO OOyYeHUsS W
JTMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI MPH peanu3alu 00pa3oBaTebHBIX IPOTPaMM B
dbenepabHOM TOCYJAPCTBEHHOM OIO/PKETHOM 00pa30BaTEIbHOM YUPEKICHUHM BBICIIETO
obpazoBanus «Poccuiickuii XUMHKO-TEXHOJIOTHUeCKUil yHuBepcuTeT umenu J[.M. MeneneeBay,
npuHAToe pemieHneM YueHoro cosera PXTY um. /.M. MenneneeBa ot 27 mapra 2020 r.,
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nporokos Ne 9, BBeneHHoe B jeiictBue mnpukazom pekropa PXTY wum. J[W. Menneneena
or 27 mapra 2020 r. Ne 29 OJl [DnekrtpoHHbIi pecypc]. Pexum  mocryma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_ EQIDOT_2.pdf nata
obpamienus: 29.03.2022);

- [lomoxxeHre o0 MPAKTUYECKOH NOArOTOBKE OOy4arommxcs B (enepaabHOM
rOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTEIbHOM — YUPEKJICHHWU BBICIIETO 0Opa3oBaHUs
«PoccuiiCknil XMMHUKO-TEXHOJOTHYECKH yHuBepcuteT umenu /(.M. Menneneesa», npuHaroe
pemenueM Yuenoro coBera PXTY um. J[.U. MengaeneeBa ot 25.11.2020, mporokon Ne 4, BBesieHO
B JeiictBue mnpukazoM pektopa PXTY wum. .M. MenneneeBa or 26.11.2020 Ne 117 O
[DneKTpOHHBIN pecypc]. Pexum JIOCTyTIa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt_podgotovka_2.pdf
nara oopamienus: 29.03.2022).

HpI/I OCBOCHHHN JUCIUITIINH n IMPAKTHUK CTYACHTBI JOJIDKHBI HCIIOJIB30BAaTh
nH(popMalOHHbIE U UH(OPMAIMOHHO-00pa30BaTeIbHbIE PECYpPCHl CIENYIOMIMX MOPTAIOB U
CalTOB:

— Cucrema ¢deaepanbHbIX 00pa3oBaTelbHBIX TOpTaoB. (CHcTeMa  OTKPBHITOTO
obpazoBanus. Koncanrunrossiit ieHTp MOC OO P® [DnexTponHbii pecype] — Pexxum gocrtyna:
http://www.openedu.ru/ (rara oopamenus: 29.03.2022).

— Wndopmannonnas cucrema «EnnHOe OKHO OCTyIa K 00pa3oBaTeIbHBIM pecypcamy.
URL.: http://window.edu.ru/ (nata obparmenus: 29.03.2022).

— ®D3IIO: coorBercTBue TpedoBanusiM OI'OC [DnexkTpoHHBIN pecypc] — Pexxum noctyna:
http://fepo.i-exam.ru/ (nara obpamenwus: 29.03.2022).

1.3 O0mas xapakTepucTUKa NPpOrpaMMbl DaKajiaBpuarTa

[esb10 mporpaMmel 6aKajaBpHMaTa sBJISCTCS CO3/IaHUE JIJIs1 00yUYaIOIIUXCSl YCIOBUH TSt
pHoOpeTeHus: HEOOXOAUMOTO Ui OCYHIECTBICHUS MPO(ECCUOHATHLHON NEATEeIbHOCTH YPOBHS
3HaHWW, YMEHUH, HABBIKOB, OMbITA MAEATEILHOCTH W MOATOTOBKH K 3alllUTe BBITYCKHOM
KBaTM(UKAITMOHHONW PaOOTHI.

[Tonydenue oOpazoBaHusi MO 00Opa3OBaTEIBLHON MpOrpaMMe BBICIIETO 00pa3oOBaHUS —
nporpamMMe OakajnaBpHuara JIOIMYCKAaeTcsi TOJbKO B 00pa30BaTeIbHOW OpraHU3allid BBICIIETO
o0pa3oBaHUs U HAyYHOM OpraHu3aluu (J1ajnee — OpraHu3arus).

OOydenue 1o oOpa3oBaTENBHONW MpOrpaMMe BBHICIIETO 00pa3oBaHUS — IPOrpaMMme
OakanaBpuaTa B 00Opa3oBaTeNIbHOM OpraHu3alliy OCYIIECTBISETCS B OYHOU (popme oOyueHusl.
O6beM mnporpammsbl OakanaBpuara cocTaBisier 240 3aueTHBIX eAMHMII (Jajlee - 3.€.) BHE
3aBUCHUMOCTHU OT (pOpMbI OOyUYEHHUsI, TPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHA, peaan3anuu
MporpaMMbl OakalaBpuaTa C HCIOJIb30BAaHUEM CETeBOM (OpMBI, peanu3al MpPOrpamMMbl
OakanaBpuaTa 1o UHAUBHAyaIbHOMY y4eOHOMY ILIaHY.

O6beM mporpaMMbl OakajgaBpuara, peaan3yeMblil 3a OJUH Y4eOHBIN T'OJl, COCTaBIISIET HE
6onee 70 3.e. BHEe 3aBUCUMOCTH OT (OpMBI OOyueHUs, MPUMEHSEMBIX O0pa30BaTEIbHBIX
TEXHOJIOTUH, peaau3allid MpOorpaMMbl OakandaBpuaTa C HCIOJIb30BAaHUEM CETEBOW (OPMBI,
pealMzaliii  TporpamMmbl  OakanaBpuara MO UWHAWBUAyallbHOMY Yy4eOHOMY TMiaHy (3a
HCKITIOUEHHEM YCKOPEHHOro 00y4eHHsl), a MpH YCKOPEeHHOM 00y4ueHuH - He Ooiee 80 3.e.1m

Cpok monydeHuss obOpa3oBaHHs MO MporpamMMe OakanmaBpuara (BHE 3aBHUCHMOCTH OT
MIPUMEHSIEMBIX 00pa30BaTeIbHBIX TEXHOJIOTHI):

B OUHOI (hopMe 00yUeHHUs, BKIItOUYasT KaHUKYJIbI, MPEAOCTaBIsIEMbIE TOCIIE MPOXOKACHUS
rocy/lapcTBEHHOW UTOTOBOM aTTeCTalllH, COCTaBIsAET 4 roja;

py 00y4eHUU MO0 MHIWBUIYATbHOMY YUeOHOMY IIaHy MHBAIHUIOB U null ¢ OB3 Moxer
OBbITH YBEJIMYEH 10 WX 3asBJICHUIO HE Oosiee yeM Ha 1 roj Mo CpaBHEHUIO CO CPOKOM TOTYUEHHs
00pa3oBaHus, YCTAaHOBJICHHBIM Ul COOTBETCTBYIOLIEH (POpMBI 00yUeHHS.
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Opranuzanus caMOCTOSITENILHO OTIPeIeIIseT:

- CpOK TMoJIydeHHUs: 0Opa3oBaHUsl MO MpOorpaMMe OakaiaBpuaTa B OYHO-3a0YHON WIIH
3204HOM (opmax oOydeHus, a TAKXKe M0 MHIUBHIyaTbHOMY Y4€OHOMY IJIaHy, B TOM YHUCIIE MIPH
YCKOPEHHOM O0Y4CHUU;

- 00BeM mporpamMmbl OakagaBpuaTa, peaTu3yeMblil 3a OAUH YYeOHBIH TOI.

[Ipn peanuzanuum nporpammel OakanaBpuara OpraHu3anusi BIpaBe IPUMEHSTH
AIIEKTPOHHOE 00yYEHHUE, TUCTAHIIMOHHBIE 00pa30BaTEeIbHBIC TEXHOIOTUH.

Peanmzanus mporpaMmel OakanaBpuaTta ¢ MPUMEHEHHEM HCKIIOYUTEIBHO JIEKTPOHHOTO
o0y4eHus1, AMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI HE JOMYCKACTCH.

DNeKTpoHHOE 00yUeHHE, TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE
npu OOyYeHWH WHBAJIHMIOB W JIMI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3[0pPOBbs (manee -
uHBAMAsl ¥ Juna ¢ OB3), MOMKHBI TpexycMaTpuUBaTh BO3MOXKHOCTH TpHeMa-Tiepeadn
nH(pOpMaLUU B JOCTYIHBIX A HUX (popmax.

Peanmmzanmss mporpammbel  OakanmaBpuaTa  ocymiecTBisercs — OpraHuzamued  Kak
CaMOCTOSITEIIBHO, TaK M TIOCPEJICTBOM CETEBOM (POPMEI.

OO6pazoBarenpHas ACATENBHOCTh IO TporpamMme OakallaBpuara OCYIIECTBIACTCS Ha
roCyJlapCTBEHHOM si3bike Poccuiickoit denepanuu, €Cid WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMaTHBHBIM aKTOM OpPT'aHU3aINH.

Crpykrypa mnporpammbl OakanaBpuarta (oOsi3aTesibHas 4YacThb, 4acTh, (GopMupyemas
y4acTHUKaMH 00pa30BaTEeNbHBIX OTHOLIEHHH; (paKkynbTaTuBbl) — U3 cooTBeTcTBYIOMIEro ®I'OC.

B pamkax mnporpammbl OakamaBpuara BBIACISIOTCS 00s3aTenbHas 9acTh M 4acTh,
dbopmupyemMasi ydacTHHKaMH 0Opa30BaTeNbHBIX OTHOMmEHWH. [Ipu pa3paboTke MporpamMmbl
OakanaBpuaTa 0OyJaroIIMMCs 00ECTICUMBAETCSI BOBMOXXHOCTh OCBOCHHMSI DJIEKTUBHBIX JUCITUTIINH
(Momyrneit) u GpakyIbTaTUBHBIX AUCIUTUINH (MOAysel ). DaKynbTaTUBHBIC TUCITUTIIMHBI (MOTYIIH )
HE BKJIIOYAIOTCS B 00BEM MPOTrpaMMbl OaKagaBpuaTa.

[Iporpamma GakanmaBpraTa COCTOUT U3 CISAYIOMMUX OJIOKOB:

—  bnok 1 «/lucuumiarabl (MOTy/IH)», KOTOPBIA BKIIOYACT AUCIUIUIMHBI (MOIYIIN),
OTHOCSIIMECS K o00s3aTeIbHOM 4YacTH MpoTrpaMMbl U YacTH, (GopmupyeMoit
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOILICHU;

—  brnok 2 «IIpakTuka», B KOTOPbIN BXOJAT yueOHas U MPOU3BOICTBEHHAS IPAKTHKHY;

— brnox 3 «l'ocymapcTBeHHas WTOroBasi AaTTECTallUsA», KOTOPbIA BKIIOYAET
MOJATOTOBKY K MPOLEAYPE 3allUThl M 3alUTy BBIMYCKHON KBaIU(PUKAIIMOHHOM

paboTHI.
CTpykTypa nporpammsl 0akajaBpuara
CrpykTypa nporpamMmsl 6akanaBpuaTa O0beM mporpamMmMbl 6akanaBpuaTa
B 3QUETHBIX €IMHUIAX

bnok 1 JlucuumninHel (MOIYIN) He meHee 180

brok 2 [IpakTuka He MeHee 15

broxk 3 ['ocynapcTBeHHast UTOTOBasl aTTeCTalUs HEe MeHee 6

O0bem nporpammsl GakanaBpuaTa 240

B brnok 1 «/lucuumnuuel (MOIYIH)» BXOIAT MUCHUIUIMHBI (MOIYIH) MO (uiocoduu,
uctopun (ucropun Poccum, BceoOmel HCTOPHH), WHOCTPAHHOMY SI3bIKY, O€30MacHOCTH
KUZHEJEATENILHOCTH, 0 (U3UYECKOI KYIbType U CHOpTy (B 0ObeMe He MeHee 2 3.€., He MeHee
328 akaJeMHUECKUX 4acOB, KOTOPHIE SBIAIOTCA 00s3aTENbHBIMU IS OCBOCHUS, HE TIEPEBOIATCS
B 3.€. M HE BKIIOYAIOTCS B 00BhEM MpoTrpaMMbl OakamaBprara, B paMKax dJIEKTHBHBIX JUCIUILTAH
(Monyneit B ouHoit (opme oOyuenwus). JAucuurminHbl (MOAYNH) MO (U3NYECKON KyIbType H
CHIOPTY PEATU3YIOTCS B TIOPSIKE, YCTAHOBICHHOM OpraHu3aluei.



Jis mur; ¢ OB3 opranmzainusi yCTaHaBIMBaeT OCOOBIA MOPSAOK OCBOCHHS JUCIHILIAH
(Momyneit) mo (UIMYECKOW KYIbType U CIHOPTY C YYEeTOM COCTOSIHHSI WX 3J0POBbBS
(https://www.muctr.ru/sveden/ovz/).

B buiok 2 «IIpakTtuka» BXoaAT ydeOHas U IPOU3BOJACTBEHHAS IPAKTUKH.

Tumb! yueOHOM PaKTHKU:

- O3HAKOMMUTENbHAS;

TuIbl NpON3BOICTBEHHON TPAKTHKU:

- TeXHOJIOTHYeCKas (MMPOEKTHO-TEXHOJIOTUYECKas1) IPAKTUKA;

- Hay4HO-HUCCIIeIoBaTeIbCcKas paboTa;

- IpeIMIUIOMHAs IPaKTHKA.

Opranuzanys BbIOMpPAET OJUH WM HECKOJBKO THUIIOB y4EOHOW MPAKTHUKU U OIUH WIIU
HECKOJIBKO THUIIOB ITPOU3BOJICTBEHHOM M3 MEpEYHs; BIpaBe BHIOPATh OJIMH UM HECKOJIBKO TUIIOB
y4eOHOM MpaKkTUKHU U (WIM) TPOU3BOJCTBEHHON MPAKTUKH (MpU HAJIMYMH); BIPAaBE YCTAHOBUTh
JOTIOTHUTEIbHBIA THUI (TUIBI) y4eOHOM M (WMJIM) MPOU3BOJCTBEHHOW MPAaKTHK; YCTaHABIMBACT
00BEMBI MTPAKTUK KaXJI0T0 THIA.

B Brok 3 «I'ocynapcTBeHHast HTOTOBasi aTTECTAIUS BXOIST:

- MOJTrOTOBKA K MPOIEAype 3aIUThI U 3aIIUTa BBITYCKHOI KBaTU(UKAIMOHHON pabOTHI.

KonuuecTBo 1 cooTHOIIEHKE YacoB MO OJI0KaM, BUIaM y4eOHOW Harpy3Ku.

O6beM 00s3aTenbHOM yacTu 6e3 yduera o0bemMa rocy1lapcTBEHHOM UTOrOBON aTTecTalluu
JIOJIKEH COCTaBJIATh HEe MeHee 60 MpoIeHTOB 00111ero o0bemMa nporpaMMbl OakagaBpuara.

Opraau3zanus A0HKHA TPEAOCTaBIATh MHBaIUAaM U JuiaMm ¢ OB3 (1o ux 3asBICHUIO)
BO3MOJKHOCTh OOydYEHHsI IO TporpamMMme OakajaBpuaTa, YYHTHIBAIOIIEH OCOOEHHOCTH WX
NCUXO(U3UUECKOTO Ppa3BUTHUS, HHIMBHUAYAIbHBIX BO3MOXKHOCTEH W HpHU HEOOXOAMMOCTHU
o0ecneunBaroIel KOPPEKIUIO HapyIIEHNH pa3BUTHsI U COLUANIBHYIO aJallTallMI0 YKa3aHHbIX JIULI.

Peanuzamus yactu (d4acteii) mporpamMmbl OakajgaBpuaTa W MPOBEACHHUE TOCYIapCTBEHHOM
UTOrOBOM aTTecTaluy, B paMKax KOTOPOH (KOTOPBIX) 10 OOy4arolIMXcs JOBOJIATCSA CBEACHUS
OTPAaHWYEHHOTO JIOCTyNMa W (WJIM) B YYEOHBIX IIEJIAX MCIOJB3YIOTCS CEKpETHhIE 0O0pasibl
BOOPY’KEHUs, BOGHHON TEXHUKH, UX KOMIUIEKTYIOIUE U3/IEHs, HE JOITyCKAETCs ¢ IPUMEHEHUEM
3JIEKTPOHHOTO O0Y4YEHHUs, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

1.4 TpeOoBaHusl K NOCTYNAKIIEMY

TpebGoBaHusi K MOCTyMarOLIEMy ONpPENENSIOTCS (elepalbHbIM 3aKOHOJIATEIbCTBOM B
obnactu oOpaszoBanus, B ToM uucie [lopsnkom mpuema Ha oOydeHue Mo 00pa30BaTEIbHBIM
IporpaMMamM BBICIIEr0 00pa3oBaHHs — IporpamMmam OakajgaBpuara Ha COOTBETCTBYIOLIUIN
y4eOHBIN TO/I.

2 XAPAKTEPUCTUKA MIPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Oob6nacte mnpodeccHOHATBHON ACATENIBHOCTH M cdepa npodeccHoHaTbHOMI
JesITeNbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIIIOYAET:

26 XUMHYECKOE, XHUMHKO-TEXHOJOTHYECKOe IMPOM3BOJCTBO (B cepax: MpOU3BOJACTBA
HEOPraHMYECKUX BEIIECTB; MPOU3BOJCTBA MPOIYKTOB OCHOBHOTO M TOHKOT'O OPraHUYeCKOTro
CHUHTE3a; MPOU3BOJCTBA TMPOIYKTOB TNiepepaboTku HedTH, Traza U TBEPAOro TOIUIHBA,
MIPOM3BOJICTBA MOJIMMEPHBIX MATEPUANIOB, JJAKOB U KPACOK; MPOU3BOJICTBA YHEPTOHACHIIIEHHBIX
MaTepuanoB; MPOU3BOACTBA JICKAPCTBEHHBIX MPEMapaToB; MPOU3BOJCTBA CTPOUTEIHHBIX
MaTepuanoB,  CTEKJIa,  CTEKIOKPHCTAUIMYECKUX  MaTepUaioB,  (QYHKIMOHAIBHOU U
KOHCTPYKIIMOHHOW KepaMUKH Pa3IMYHOTO Ha3HAYEHUS; IPOU3BOJICTBA XMMHUECKUX UCTOYHUKOB
TOKa; TMPOW3BOJCTBA  3alIUTHO-ACKOPATHBHBIX  TOKPBITHI; MPOU3BOJCTBA  JJIEMEHTOB
AIIEKTPOHHOW ammapaTypbl © MOHOKPUCTAIIIOB; MPOM3BOJICTBA KOMIIO3UIIMOHHBIX MaTEPHANIOB U
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HAaHOKOMIIO3UTOB, HAHOBOJIOKHUCTBIX, HAHOCTPYKTYPHUPOBAaHHBIX 1 HAHOMATEPUAJIOB Pa3INYHOMN
XMUMHMUYECKOHN IPUPO/Ibl; IPOU3BOJICTBA PEIKUX U PEIKO3EMENIBHBIX JJIEMEHTOB);

40 CkBo3Hble BHJBI MPO(GECCHOHATBFHON AEATEIBHOCTH B MPOMBIIIICHHOCTH (B cdepe
OpraHu3aliy U MPOBEACHUS HAYYHO-HUCCIEIOBATENLCKUX U OMBITHO-KOHCTPYKTOPCKHUX paboT B
00J1aCTH XMMHYECKOTO U XUMHKO-TEXHOJIOTHUECKOTO MTPOU3BOJICTBA).

2.2 Tunsl 3ama4 ¥ 3a7a4d NPOPECCUOHAIBHON HESITENbHOCTH, K KOTOPBIM TOTOBATCS
BBITYCKHHUKH B pamkax ocBoeHust OOII OakanaBpuara:

- Hay4HO-UCCIIE10BATEIbCKUE;

- TEXHOJIOTUYECKUE.

2.3 OObektamu TMPOPECCHOHATBHONU ACSITEIHHOCTH BBITYCKHUKOB, ocBouBIIUX OOII
OakanaBpuaTa, WM 00J1acThIO (00IaCTsIMU) 3HAHUS SBIISIIOTCS:

- MeTaJNIN4YecKre, HEMETATMUYECKHEe ¥ KOMITO3UIIMOHHBIE MOKPBITHS; TIEYaTHBIE TUIATHI,
KOMIIOHEHTHI ~ DJIEKTPOHHBIX ~ YCTPOWMCTB, MHKPOIIPOILIECCOPBI, XUMHUYECKas  MPOYKIHS
HEOPraHUYECKOU U OPraHUYECKON IPUPOBL;

- IprOOPHI ¥ METOTBI OIIPEICTICHHS COCTaBa M CBOWCTBA BEIIECTB M MATEPHUAIIOB B O0JIACTH
pohecCHOHATBHOM JIeATETLHOCTH;

- o0opymoBaHWe, TEXHOJOTUYECKAE TMPOIECCHl M TPOMBIIUICHHBIE CHUCTEMBI LIS
MOJTyYCHHUsT BEIIECTB, MaTEPUAIIOB, W3JCIHUI, a TakKe IS 3allUThl OKPYKAIOMmEeH cpelsl OT
BIIMSTHHSI TPOMBITIIEHHOTO MPOU3BOJICTBA, SHEPTETUKU U TPAHCIIOPTA.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepxkanne W opraHuzanus oOpa3oBareiabHOTO Tporecca npu peanmmsanuu  OOIT
BBICIIIETO 00pa3oBaHusl — OakanaBpuaT 1o HampapieHuio nmoarotopku 18.03.01 Xumuueckas
TEXHOJIOTUSl PETrJIaMeHTHPYETCS:

—y4eOHBIM TUJIAaHOM;

—KaJICHJIAPHBIM YY€OHBIM IpapuKOM;

—paboyuMu IIporpaMMaMHy JUCITUTIIINH (MOTy e );

—pabo4ruMu MporpaMMaMi IPAKTHK;

—IPOrpaMMOi rOCYIapCTBEHHOM UTOTOBOW aTTECTALIUU;

—(hoHIaMHU OLICHOYHBIX CPEJICTB;

—METOJAMYECKUMH YKa3aHusAMH 10 cooTBeTcTByromei OOIT;

—paboueit mporpaMMoi BOCIIUTAHHS;

—KaJeH/IapHBIM JIAHOM BOCIIMTATEIBHON pabOTHI.

3.1 YueOHbli IUIaH

VYue6nsiii ian OOII 6akanaBpuara BKIIOYAET EPEYeHb TUCHUILIMH (MOIyNel ), NPaKTHK,
aTTECTALlMOHHBIX HCHBITAHUN NPOMEXYTOYHOH M TOCYJApCTBEHHON HTOrOBOM aTTecTalluu
oOyyaromuxcs, Ipyrux BUAOB y4eOHOM AEATENIbHOCTH € yKa3aHMEeM HMX 0o0beMa B 3a4eTHBIX
€IMHUIIAaX, T0CIEeI0BATEIbHOCTH M paclpeieieHus 1Mo nepuoiaM o0ydeHus; BhIAEsIeTCs 00beM
KOHTAKTHOM paboThl 0O0ydaromMxcs ¢ IMpenojaBaTeneM (MO BHAaM YYEOHBIX 3aHATHH) U
CaMOCTOSITENIbHOW pabOThl OOydYaIOUIMXCSl B aKaJAEMUYECKUX (ACTPOHOMMYECKHMX) yacax. Jlis
KaX/10M JTUCHMITIIMHBI (MOJYNs) U MPAKTUKU yKa3bIBaeTCsl opMa MPOMEKYTOUHON aTTecTalllu
oOyuaronuxcs.

VY4eOHbIi M1aH MpeICTaBiIeH B MPUIOKEHUU.

3.2 KanenpapHvlii yueOHbIi rpadpux

[TocnenoBaTenbHOCTh peaIM3allii MPOrpaMMbl OakajaBpuara MO ToJaM U CeMecTpam
(BKJTIOUAs TEOpETHUYECKOE 00yueHHe, MPAKTUKHU, TIPOMEXYTOUHbIE U TOCYJAPCTBEHHYIO HTOTOBYIO
aTTeCTallli, KAHUKYJIbI) IPUBOJAMUTCS B KaJICHIAPHOM yuyeOHOM rpaduke.



Kanennapusiii yaeOHBIN TpadyK MPEICTaBICH B MPHIOKECHHUH.

3.3 Padoune nporpaMMbl JUCHHUILIMH (MOAYJIeH)
B OOIIl 06akanaBpuaTa B TNPHIOKEHUH MPEICTABICHb Bce padoune MporpaMmbl
JUCIUIUIUH (MOIyJei).

3.4 Paboune nporpaMMsbl PaKTHK

OOII OakanaBpuara npeIycMaTpUBaET JOCTATOUHBIN Il (POPMHUPOBAHMSL, 3aAKPEIICHUS U
Pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIETEHIMH 00beM MpakTHKH. [IpakTHka mpencTaBiser
co0Oi BHJ y4eOHBIX 3aHSATHH, HEMOCPEJCTBEHHO OPUEHTHPOBAHHBIX Ha MPO(deccHoHAIbHO-
MPAaKTUYECKYI0 TOJArOTOBKY oOywaromuxcs. [IpakThka 3akperuisier 3HaHUS W YMEHHS,
nproOpeTaeMble 00YJaIOIMMHUCS B PE3YTHTATE OCBOCHUS TCOPETUIECKUX KYPCOB, BEIpaOATHIBACT
MPAaKTUYECKHEe HABBIKM W CIHOCOOCTBYET KOMIUIEKCHOMY (OPMHPOBAHHIO YHHBEPCAIHHBIX,
o61enpodeCcCHOHABHBIX, MPOPECCHOHAIBHBIX KOMIIETEHIIMK oOy4daromuxcs. [Iporpammer
MPAKTUK MTPUBEJICHBI B IPUIIOKESHHH.

[Ipu peanmzanuu OOII GakanaBpuara nmpeaycCMaTpUBAIOTCS CIEIYIONTNE BUJIBI MPAKTHK:

—y4yeOHas;

—TIPOU3BOJICTBEHHASI.

3.4.1 YueOHasi IpaKTHKAa

Tun npakTuku: 03HaKOMUTENIbHAS.

3amauell MPaKTUKU SIBISIETCS TOJy4YeHHE MEePBUYHBIX MPO(ECCHOHANBHBIX YMEHHH U
HaBBIKOB, B TOM UHCJI€ TMEpPBUYHBIX YMEHUH U HABBIKOB HAay4YHO-HCCIIEI0BATEIbCKON
nearenbHOCTH. [IpakThka ocyiecTBisieTcss B 00pa3oBaTeIbHOM OpraHM3aluu Ha Kadeape
TEXHOJIOTUM HEOPraHMYeCKUX BELIECTB M JNEKTPOXMMMUYECKMX NpoIeccoB U (WIM) Ha
HNPENNPUATHSIX, C KOTOPBIMH 3aKJIIOYEHBI IOTOBOPHI O MPAKTUYECKOM MOIrOTOBKE.

PykOoBOJACTBO NpPaKTUKOM OCYIIECTBISET IpenojaBaTelb Kadeapbl TEXHOJIOTUH
HEOPraHWYeCKUX BELIECTB U DICKTPOXUMHUYECKUX IPOLECCOB, TEXHUUYECKYIO MOIIECPKKY
OCYIIECTBIISAIOT MHKEHEPHO-TEXHUUECKUH MepcoHall 0 y4eOHOMY ITPOLECCy.

3.4.2 [Ipon3BoaACTBEHHAS MPAKTUKA

Tun npakTuku: TEXHOJOrHYecKast (IPOEKTHO-TEXHOJIOTUYECKas).

3amauell MPaKTUKU SIBISIETCSA MPAKTUUYECKOE 3aKperyieHue U yriiyOjaeHue MOJydeHHBIX B
YHUBEPCUTETE 3HAHUW 1O  BOMNPOCAM  HCIOJb30BAHMS  BBIYMCIUTEIBHON  TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTHI U CHCTEM, MPUMEHSIEMBIX Ha MPEANPUATUIX U B OpraHU3alMsIX,
M3Y4YEeHHE MAaTeMaTH4eCcKOro, MPOrpaMMHOIO, allapaTHOrO0 M MH(POPMAIIMOHHOTO OOecreueHus
VIOPABISIIOIIMX CUCTEM pa3JIMYHOTO YPOBHS M HA3HAYEHHUs, a TaKXKE IIOJIyYEHHE OIbITa
npodeccHoHaAbHON  NIeSTENbHOCTH, MpHOOpeTeHne oO0ydaeMbIM OTbITa B HCCIEAOBAHUU
aKTyalnpHOU npukiaaHoi npobiemsl. [Ipaktuka ocymecteiserca B PXTY um. /.M. MenaeneeBa
U (WJIM) Ha IPEANPUATHSIX, C KOTOPBIMH 3aKIIOUYEHBI IOTOBOPBI O IPAKTHUYECKOM MOJATOTOBKE.

[IpakTuka nMpoBOAUTCS B OJHOM M3 MOAPA3ACICHUN MPENNPUATANA WIK OpraHu3alui, B
YHCII0 KOTOPBIX MOTYT BXOJUTh: OTAEIb MH(OPMAIIMOHHBIX TEXHOJIOTUI U nHpopMaTuzanuy; | T-
TexHojorui; asromaruzaumu; otaensl ACYII un  ACY TII; uHXEHEpHBIE LEHTpPHI
MH(GOPMAIMOHHBIX TEXHOJIOTHi{; BEIYUCIUTENbHbIE U HAYYHO-UCCIIEI0BATENCKUE LIEHTPHI.

3.4.3 HayuHo-uccienoBarejqbckas padbora

Tun npakTUKK: HaydHO-HCCIeoBaTeIbckas padora.

3agaueil Hay4HO-HMCCIENOBATEIbCKONW paboOThl  ABISETCS HM3y4eHHE KOHKPETHOTO
MPOU3BOJICTBEHHOTO TMpollecca MO pe3ylbTaTaM BbIOpaHHOTO OOBEKTa M Hay4yHO-
HCCIIEI0BATENIbCKON MU ITPOEKTHOM JESITENbHOCTU; U3yYEHHE CUCTEMBI YIIPABICHUS Kau€CTBOM
IPOIYKIMH, TEXHUKO-PKOHOMHUYECKUX MMOKa3aTeleil, MeporpuaTuil Mo TeXHUKe 0€30MacHOCTU U
OXpaHe OKpYXKarwllell cpenpl; mpuoOpeTeHue HEoOXOAMMBIX NPAKTUYECKUX HABBIKOB IS



BBITIOJTHEHUS] BBIMYCKHOHN KBanu(uKanuoHHOW paboTsl. Hayuno-mccienoBarenbckas paboTa
ocymectBisiercs B OPTAHU3ALIMU na Kadenpe TeXHOIOTMH HEOPraHUYECKUX BEIIECTB H
AIIEKTPOXUMHUYECKUX MTPOLIECCOB W/WIIM B OJJTHOM M3 MOAPA3ACICHUN TPEANPUATHS, OpraHU3aIHiHA,
C KOTOPBIMH 3aKJIFOUE€HBl COOTBETCTBYIOLIUE JOTOBOPBI O MPAKTUYECKOH MOATOTOBKE, B YHMCIIO
KOTOPBIX MOTYT BXOJHTbH: OTHENbl MH()OPMAIIMOHHBIX TEXHOJOTUH W uHpopmartmzanmu; |T-
TexHojorui; asTtoMmaruzauuu; oTaenasl ACYII u  ACY TII; uHXEHEepHbIE LEHTpPbI
WH(GOPMAIMOHHBIX TEXHOJIOTHI{; BEIYUCIUTEIFHBIC H HAYYHO -UCCIIET0BATEILCKUE IEHTPHIL.

3.4.4 llpenaunjioMHasi MPaKTHKA

Tun npakTuku: nNpeAgIuIUIOMHas IPaKTHKa.

3anadyeil MpakTUKK SBJISETCS MAaKCUMAallbHOE MPUOIMKEHUE K BBINOJIHEHUIO BBIITYCKHOM
KBaJTM(UKAIIMOHHON paboThI, T.€. OAPOOHOE 3HAKOMCTBO C OOBEKTOM HMH(pOpPMATHU3ALNH, €ro
OCOOEHHOCTSIMH, Y3KUMU MECTaMH U HeJoCTaTkaMH paboThl; cOop HeoOxoaumoi nHdopmaiumy,
KOTopasi 3areM OyAeT HCIOJIb30BaHAa MpPHU pPEIICHUU MPAKTHUYECKOM WH)XKEHEPHOW 3aJayu.
[Ipaktuka ocymectBisgercs B PXTY wum. JI.U. MenneneeBa u (wiM) Ha NPEANPUATHAX, C
KOTOPBIMH 3aKJIFOUEHBI IOTOBOPBI O IPAKTUUECKOM MOATOTOBKE.

[IpakTka MpoOBOAUTCS B OJHOM W3 NMOAPA3ACICHUN NPEIIPUATANA WIA OpraHUu3alui, B
YHCJIO KOTOPBIX MOTYT BXOJIUTh: OTAEIIbl UHPOPMAIIMOHHBIX TEXHOJIOTUHM 1 MHPopmaTu3anuu; I'T-
TexHonorui; asromaruzauuu; oTaenasl ACYII u  ACY TII; wuHXeHepHble IEHTPBI
MH(OPMALMOHHBIX TEXHOJIOTUH; BEIYUCIUTEIbHBIE U HAYUYHO -UCCIIEIOBATENbCKUE HEHTPhI

Bei6op MecT mpoxokIeHus MpakTUK Ui JIMI C OTPaHHMYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsI MPOU3BOJUTCSA C YYETOM COCTOSIHMS 37I0POBBSI OOydarolmuxcs M TpeOOBaHUSMHU IO
JOCTYITHOCTH.

3.5 Illporpamma rocyaapcrBeHHoii uTorosoi arrecranuu (I'MA)

[Iporpamma rocynapcTBEHHON HMTOTOBOM aTTecTanuu sBisieTcs npuiokenrnem k OOII
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTALIMIO BXOJUT BBIMOJIHEHUE M 3alllUTa BBHITYCKHOU
KBaTM(UKAITMOHHONW PabOTHI.

3.6 ®onj onenovynbix cpeacts (POC)

®dOC cozmaercs B cootrBeTcTBUU C TpeOoBanusimu PI'OC BO mns  arrecranmu
0Oy4JaroImMXxcsi Ha COOTBETCTBHE WX YYEOHBIX JOCTHIKCHHM IOATAIMHBIM TPEOOBaAHUSIM
cootBercTByromert OOIl GakanaBpuarta ajsi MPOBENEHUS BXOJHOTO (eciu ecmb!) W TEKYIIETO
OIICHUBAHMSI, a TAKXKE MPOMEXKYTOUHOU arrectammu oOydaromuxcs. POC sBisieTcss cOCTaBHON
YacThI0O HOPMATHBHO-METOJMYECKOTO OOCCIICUCHHs] CHCTEMBbl OIICHKM KauyecTBa OCBOCHUS
obyuatonumucs OOII, Bxoaut B coctaB OOII 6akanaBpuara.

DOC — KOMIUIEKT METOAMYECKHX MaTe€pUaioB, HOPMUPYIOLUIUX MPOLEAYPbl OLIEHUBAHUS
pe3ynbTaToB  OOy4YeHHs, T.€. yCTAHOBJEHHMS COOTBETCTBUS  YUYEOHBIX  JIOCTHIKEHUU
3alJIaHUPOBAHHBIM pe3ylbTrataM o0ydenuss u TpeOoBanHusiMm OOIIl OakanaBpuara, padoumx
MIPOrpaMM JUCIHILIAH (MOAYJEH) U MPAKTHK.

DOC chopMupoBaH Ha OCHOBE KITFOUEBBIX MPUHIIMIIOB OIICHUBAHHUS

— BAIMIHOCTH: OOBEKTHI OLEHKH JOJDKHBI COOTBETCTBOBATH IIOCTABJIEHHBIM IIESIM
oOyueHus;

— HaAJESKHOCTH: WHCIIOJB30BAaHHE EAMHOOOpa3HBIX CTAaHJAPTOB W KPUTEPUEB s
OILICHUBAHMUS JTOCTHIKEHHI;

— 00BEKTUBHOCTHU: pa3Hble 00yJaroIIrecs J0KHBI HMETh PaBHbBIE BOBMOYKHOCTH JOOUTHCS
ycrexa.

®OC no gucuurinHam, npaktukam, ['MA npuBeeHbl B IPUITOKEHHUH.

WNuBanuaaMm U n1uiiaM ¢ OrpaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSA (TI0 MX 3asBIICHUIO)
MpeIoCTaBIIsIeTCs BO3MOKHOCTE 00yueHust mo OOII GakanaBpuara, y4UTHIBAIONIEH 0COOCHHOCTH
WX TICUXO(U3UUECKOTO Pa3BUTH, WHANBUAYAIbHBIX BO3MOKHOCTEH U, MPH HEOOXOIUMOCTH,
obecrneunBaromIel KOPPEKIUIO HAPYIICHUH Pa3BUTHS U COLUATBHYIO aIaNTallnIo.



3.7. PaGouyasi nporpaMMa BOCIIUTAHUS

Pabouas mporpamMma BOCHUTaHUS, pa3pabOTaHHAs M yTBEpXKACHHAs 00pa3oBaTeIbHOMN
OpraHu3aieif, OmnpeAensieT KOMIJIGKC OCHOBHBIX XapaKTEPUCTHK OCYIIECTBIIEMOH B
o0pa3oBaTeIbHOW OpPraHU3alUU BOCIUTATEIBHONH pabOThI 1O COOTBETCTBYIOLICH OCHOBHOM
00pa30BaTENLHON MPOTrpaMMe:

— 1IeJTb, 33/1a4H, OCHOBHBIE HAIIPABJICHHUS U TEMBI BOCIIUTATEIILHON pabOTHI;

— BO3MOJKHBIE (OPMBI, CPEICTBA W METOABl BOCHHTAHUS, BKIIOYas HCIOJIb30BAHUE
BOCIMTATEIFHOTO NOTEHIMATA JUCIUIUINH (MOJTyJIeH);

— TMOAXOJbl K WHAMBHIYAIN3alUU COACP)KAHUS BOCIUTAHHS C y4E€TOM OCOOCHHOCTEH
oOyJaronuxcs;

— mokazarenu 3()(HEeKTUBHOCTH BOCIHTATENFHONH pabOThl, B TOM YHUCIIE IUIAHHPYEMbIe
JMYHOCTHBIC PE3YJIbTAThl BOCITUTAHUS, © MHBIE KOMIIOHEHTHI.

3.8. Kajien1apHbIii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuelii mnnaH BocnuTarenbHOW paOOThI, pa3padOTaHHBIM M YTBEPXKIACHHBIN
o0pa3oBaTeNIbHOM OpraHu3aluell, ColEepPKUT KOHKPETHBIN NepedyeHb COOBITUH M MEpONpHUATUN
BOCITUTATENIbHOM HAINPaBJIEHHOCTH, KOTOPBIE OPraHU3YIOTCS MU IMPOBOJATCS 00pa3oBaTelbHON
opraHuMszanueil u (UiauM) B KOTOpBIX OOpa3zoBareibHas OpraHu3alus NPUHUMAET ydacTHE, B
COOTBETCTBUU C OCHOBHBIMM HAINPaBJICHUSIMHU U TEMaMU BOCIUTATEIbHON pabOThI, BHIOPaHHBIMU
¢dbopMamMu, CpeICTBAMU M METOIaMU BOCIIUTAHUA B y4eOHOM IOy WM NEPHOJIE O0yUEeHHUS.

4 PE3YJIBTATBI OCBOEHUS TPOI'PAMMbI BAKAJIABPUATA

COBOKYITHBIN OKHJIAa€MBIN pe3ynbTaT oOpa3oBaHus Mo 3aBepuieHuH ocBoeHus OOII
OakanaBpuaTa OIpeAensieTcss NpUoOpEeTaeMbIMU BBIMYCKHUKOM KOMIIETEHIUSIMHU, T.€. €ro
CIOCOOHOCTSIMU MPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KaueCTBa B COOTBETCTBUU C
3aJla4yaMy MPoQPeCcCUOHANBHOMN e TeIbHOCTH.

B pesymbrare ocBoenuss OOIl OakanaBpumaTta Yy BBINYCKHHKA JIOJDKHBI — OBITh
chopMupoBaHbl YHUBEpCAIbHBIE, 00IIenpodeccrnoHanbHbIe U MPOPECCHOHATBHBIC KOMITETEHITUH.

Breimyckuuk, ocouBimii OOI, nomkeH 00manaTh CAeAyIOMUMH KOMIETECHITUSIMH.

4.1 yHI/IBepcaJIbeIe KOMIIETCHIUHU BBINIYCKHUKOB U HHINKATOPbI HX JOCTHKCHUSA

HaumenoBanue
Kon u HaumenoBanue Ko n HaumeHoBaHHE UHIUKATOPA
KaTeropuu (TPyIIIbI)
VK YK noctrmxenuss YK

VK-1.1 3Haetr MeTOIbI MOUCKA, KPUTHYECKOTO
aHaJM3a U CUHTEe3a HH(OpMaIUY, IPUMEHEHHS
CHUCTEMHOIO  IOJIX0/1a, OCHOBAHHOIO  Ha
Hay4HOM MHMPOBO33PEHHMU IIPU PELICHUH 3314
npo¢ecCHOHATILHOMN 1 TeIbHOCTH;

o VYK-1.2  YMeer aHanu3upoBarhb  3aady,
KPUTUYECKUN aHAIN3 U
CucremHoe u BbIJIeJIsAs €€ 0a30BbIE COCTABIISIOIINE;

CHHTE3 MH(pOpMaIHH,

KPUTHYECKOE VK-1.3 VYmeer HaxoauTb M KPUTHYECKH

VK-1. Cnocoben
OCYIIECTBIISATh TOUCK,

IMPUMCHATDH
MBIIJICHUEC o AHAJIN3UPOBATDH I/IH(I)OpMaI_II/IIO, HCO6XOI[I/IMYIO
CHUCTCMHBIN noaxonq o
AT pECIICHUA IMOCTABJIICHHOU 3a/1a4U;
JJIA peUICHUA

VK-1.4 Vwmeer omnpenensiTb M OLCHUBATbH
BapHaHThl BO3MOJKHBIX PELIEHUH 3a/1a4H;
VK-1.5 Bnageer HaBbIKAMU pacCMOTPEHMS
BO3MOXXHBIX BapHUaHTOB pELIEHUSA 3a/lauH,
OIICHMBAHMSI UX JIOCTOMHCTB U HEIOCTATKOB.

IMOCTAaBJICHHBIX 3aJa4.
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Pazpabotka u
peanu3aius mpoeKToB

VYK-2. Cniocoben
OTIPENIETSTh KPyT
3a/1a4 B paMKax
MOCTABJICHHOM LIENN U
BBIOMpATh
ONITUMAaJIbHBIC
CHOCOOBI MX pelIeHus,
HCXOIS U3
JEUCTBYIOIIUX
MPaBOBBIX HOPM,
MMEIOIINXCS PECYPCOB
U OTpaHUYEHUIN

VYK-2.1 3naer npaBuiia ¥ yCIOBHOCTH IIPU
BBIIIOJIHEHUY KOHCTPYKTOPCKOM
JOKYMEHTAIUH IPOEKTa;

VYK-2.2 3HaeT 0CHOBHI pacueTa Ha IPOYHOCTh,
YKECTKOCTb U YCTONYHMBOCTD 3JIEMEHTOB;
000pyTI0BaHMS] XUMHYECKOU
IPOMBILITIEHHOCTH

VYK-2.3 3HaeT TeXHOJIOTUYECKUE PACUEThI
anmnapaToB XUMUYECKOM MPOMBIIIIEHHOCTH;
VK-2.4 Ymeet onpenenste 0xKugaeMblie
pe3yNIbTaThl MPOEKTUPOBAHUS 3JIEMEHTOB
000pyTOBaHMS] XUMHUECKOU
IPOMBILIIIEHHOCTH;

VK-2.5 Ymeet onpenensite criocod perieHus
KOHKPETHOM 3aJjauu MPOeKTa, BhIOMpast
ONTUMAJIBHBIN CIOCO0 M UCXOT U3
JIEMCTBYIOLIMX MPABUI U TPAHUYHBIX YCIOBUI
NIPY BBITTOJTHEHUH TIPOSKTHOH TIOKYMEHTAIIH
Y UMEIOIINXCS PECYPCOB U OTPAHUYECHHUI;
VK-2.6 Ymeer pemate KOHKpETHBIE 33]1a41
poeKTa TpeOyeMoro KayecTBa U 3a
YCTaHOBJIEHHOE BpEMS;

VYK-2.7 Ymeer nyOnuyuHO NpeCTaBIATh
pe3yNbTaThl pelIeHNs KOHKPETHON 3a1aun
MIPOEKTA;

VYK-2.8 Bnageer ciocobamu v mprueMaMmu
U300pakKeHHsI 3JIEMEHTOB XUMHUYECKOTO
000pyI0BaHUs B OJTHOM M3 TpaduaecKux
CHUCTEM,;

VK-2.9 Bnaneer MeTogaMu MeXaHUKHU
NPUMEHHUTEIBHO K pacueTaM anmapaToB
XUMHYECKON MPOMBIIIIICHHOCTH;

VYK-2.10 Brnaneetr HaBbIKaMy MPOEKTUPOBAHUS
MPOCTEHIIINX anmnapaToB XMMHUECKON
MPOMBIIIJICHHOCTH.

Komannnas pabora u
JUAEPCTBO

VK-3. Crocoben
OCYILIECTBIISITh
COIIMAJIBHOE
B3aMMOICHCTBHE U
peann30BbIBaTh CBOKO
pOJIb B KOMaH e

YK-3.1 3naer u noHuMaeT 0coOEHHOCTH
HOBEJICHUS paOOTHUKOB MPEANPUATUI
XUMHUYECKON POMBIIIJICHHOCTH;

VK-3.2 3HaeT OCHOBHBIE THUIIBI COLIMAIBHBIX
B3aUMOJICHCTBUI U COLIMATIBLHO-
IICUXOJIOTHYECKUe Kpurepuu 3¢pekTuBHOCTH
yTIpaBJIEHUS KOJUIEKTUBOM;

YK-3.3 Ymeer B3auMOIEICTBOBATH C
JPYTUMH YJI€HaMHU KOMaH/Ibl, B TOM YHCIIE
y4acTBOBaTh B 0OMeHe HH(popMaIuei,
3HAHUSMU U OTIBITOM;

VYK-3.4 YMmeer ucnosb30BaTh COBPEMEHHBIE
COLIMAJIBHO-TICUXOJIOTUYECKHE TEXHOJIOT MU
yIIpaBJIeHUS] KOJUIEKTHBOM,;

VYK-3.5 Bnazseer oCHOBHBIMU MeTO1aMu cOopa
U aHajM3a nH(pOpMaInu, CriocoOCTBYIONIEH
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Pa3BUTHIO O0IIEH KyIbTyphl U COIIHATN3AINN
JIMYHOCTH,

YK-3.6 Bnageer cnocobamu MOTHBAITIH
YICHOB KOJUICKTHUBA K IMYHOCTHOMY U
npodeccnoHaIbHOMY Pa3BUTHIO.

KomMmyHukanus

VYK-4. Ciocoben
OCYITIECTBIISATh
JIEJIOBYIO
KOMMYHHKAIUIO B
YCTHOW M MUCbMEHHOM
dhopmax Ha
rocy/1apCTBEHHOM
a3pike Pocculickoi
denepanuu U
WHOCTPAHHOM(BIX)
si3bIKe(ax).

VK-4.1 3HaeT 0CHOBHBIE CIIOCOOBI
COYETAaCMOCTH JIEKCUYCCKUX CIIMHUILL U
OCHOBHBIE CJIOBOOOpa30BaTEIbHbIE MOJICIH,
pPYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB U
BBIpaXKEHUH MPO(ecCHOHATEHON peuH;
VK-4.2 3naetT 0CHOBHBIEC PUEMBI U METO/IbI
pedepupoBanus U aHHOTUPOBAHUSI
JUTEPATYPHI 10 CHEIUATEHOCTH, IIPUEMbI
paboThl C OPUTHHAIILHON JIUTEPATYpOi 110
CIIEIINAJIbHOCTH;

VYK-4.3 3Haer nacCUBHYIO U aKTUBHYIO
JIEKCUKY, B TOM YHUCJIE, OOIEHAYIHYIO U
CIIENUATFHYIO TEPMUHOJIOTHIO, HEOOXO0IUMYIO
JUTSI pEIIEHUST CTaHIAPTHBIX
KOMMYHHKATHBHBIX 3a/1a4;

VK-4.4 YmMmeeT UCIIOIb30BaTh
WH(HOPMAITMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH TIPH MTOUCKE HEOOXOTUMOT
nH(OpMaIu B TIPOIIECCE PeIICHUs
CTaHJAPTHBIX KOMMYHUKATHBHBIX 3a71a4 HA
rOCyJIapCTBEHHOM M MHOCTPAHHOM SI3BIKAX;
YK-4.5 Ymeet paboTaTh C OpUTHHATBHON
JUTEPATYPOH 1O CHEIUATLHOCTH CO
CJIOBapeM;

VK-4.6 Bnaneer BeaeHueM ae10BOU
MePENUCKA Ha MHOCTPAHHOM SI3BIKE, PEUEBOM
JIESATEILHOCTHIO PUMEHUTEILHO K chepe
OBITOBOM M TTPO(ECCHOHATLHON
KOMMYHHUKAITUH;

VK-4.7 Bnaneer BeaeHueM I€10BOU
MEPENUCKH C YYETOM 0COOEHHOCTEH
CTHUJIMCTUKU O(UIINATBHBIX U
HEO(PUINAIBHBIX TUCEM, COIIMOKYIBTYPHBIX
pasznuuuii B hopmMaTe KOPPECIOHACHITUN Ha
rOCy/IapCTBEHHOM U MHOCTPAHHOM SI3bIKaX;
VK-4.8 Bnageer HaBbIKaMH Pe4eBOit
JEeSTeNbHOCTH MIPUMEHHUTENHHO K cepe
ObITOBOI 1 podeccnoHaTBHOMN
KOMMYHHKAIINH, OCHOBAMHU MyOIHMYHON peyn;
VK-4.9 Baageer 0CHOBHO# MHOSI3BIYHOM
TEPMHUHOJIOTHEN CTIeMaTbHOCTH, OCHOBAMHU
pedeprupoBaHUs U AHHOTUPOBAHHUS
JUTEPaTypHl MO CTIENHUATHLHOCTH.

MexKynbTypHOE
B3aUMOJICHCTBHE

VYK-5. Cnocoben
BOCIIPUHUMATh
MEXKYIbTYPHOE
pa3zHoobOpa3zue

VYK-5.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTHU
UCTOPHUYECKOTO IPOIIECcca U ITAIBI
UCTOpHYECKOTo pazButusi Poccuu;
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oOImiecTBa B
COIIMAJTBHO-
HCTOPHYECKOM,
OTHUYCCKOM U
¢dunocopcrom
KOHTEKCTax.

VYK-5.2 3Haer 3THO-KyJIbTypHBIE U
COLIMAJIBHO-TIOJIUTUYECKHUE TTPOLIECCHI
CTAaHOBJICHUS POCCUMCKOMN
roCy/IapCTBEHHOCTH;

VYK-5.3 3naer mecto u posb Poccun B
MCTOPUH YEJIOBEUECTBA U B COBPEMEHHOM
MUDE;

VYK-5.4 3naet oCHOBHBIE pa3feibl U
HanpaBlieHUsT GUIOCOPHH, a TAK)KES METOJIBI U
preMbl GUIOCOPCKOTO aHATN3a IPOOIIeM;
VYK-5.5 3naet HpaBCTBEHHbIE LIEHHOCTH,
IPEJICTaBICHUS O COBEPIICHHOM YEJIOBEKE B
Pa3IUYHBIX KYJIBTYpPaX;

VYK-5.6 YmeeT ocMBICTUBATh COIMATIBHO-
MOJIUTHYECKHE TTPOTIECCHI, COOBITUS U SBJICHUS
B Poccun u MupoBom cooO1ecTBe B UX
JIMHAMUKE ¥ B3aUMOCBSI3U, PyKOBOJICTBYSCh
MPUHIIMITAMA HayIHOW 0OBEKTUBHOCTH U
HUCTOPU3MA;

YK-5.7 Ymeet popmupoBaTh 1
apryMEeHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3UIUIO TI0 Pa3IMYHBIM MpolIeMam
HUCTOPHH;

VK-5.8 YMmeeT noHMMaTh U aHAJIM3UPOBATH
MHUPOBO33PEHYECKUE, COLIUAIBHBIE U
WHAUBUAYyaJIbHbIE MPOOIEMbl COBPEMEHHOM
KU3HH;

YK-5.9 YmeeT rpaMOTHO BECTU IUCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaUBaTh CBOIO
MO3UIUIO TI0 3HAYUMBIM (prstocopckum
npo0iieMaM COBPEMEHHOM KU3HU, ONUPAsICh
Ha HapaOOTaHHBIN B ucTOpun (prustocoduun
MaTepua;

VYK-5.10 YMeeT KOHCTPYKTUBHO
B3aMMO/ICIICTBOBATH C JIOAbMH C YYETOM
aHaJIM3a UX COLMOKYIBTYPHBIX OCOOCHHOCTEM
B L[EJISIX YCIICIIHOTO BHITIOJTHEHUS
npodeccuoHanbHBIX 334a4;

VYK-5.11 Brnangeer npeacraBieHusIMU 00
UCTOPUU KaK HayKe, OCHOBAMHU
UCTOPUYECKOTO MBIIIJICHHUS;

VK-5.12 Brnageer npezacraBieHUssMu 00
OCHOBHBIX dTarax B UCTOPHH YEIOBEUYECTBA U
UX XpPOHOJIOTHH;

VK-5.13 Bnageer HaBBEIKAMH aHaAJIN3a
UCTOPHUYECKUX UCTOUHUKOB;

VK-5.14 Bnageer HaBbIkaMu (uiocockoit
KYJIBTYPBI 7151 BEIPaOOTKH CHCTEMHOTO
IIEJIOCTHOTO B3IJIs1/1a HAa JIEHCTBUTENLHOCTb.

CaMOOpFaHI/BaHI/I}I u
CaMOpa3BUTHUC (B TOM

VK-6. Criocoben
YIPaBJIATH CBOUM
BpPEMECHEM,

VK-6.1 3HaeT couaabHO-ICUXOJIOTHUYECKHUE
TEXHOJIOTMH Pa3BUTHUS U CAMOPA3BUTHUS;
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qucie BBICTPAUBATh U VYK-6.2 3naet cBOU TUYHOCTHEIE,
3I0pOBBhECOCPEIKEHNUE) | PEaTM30OBBIBATh CUTYaTUBHBIC, BPEMEHHbBIE U JPYTHE PECYpChl
TPAEKTOPUIO U UX MPEJEIbL;
CaMOpa3BUTHS Ha YK-6.3 YMmeer ninaHupoBaTh U pelaTh 3aauu
OCHOBE IIPUHLIUIIOB COOCTBEHHOTO MPO(HECCHOHATBHOTO U
o0pa3oBaHus B JUYHOCTHOTO PA3BUTHS;
TeueHue Bcer xku3Hu. | YK-6.4 Ymeer KpuTH4eCKH OLIEHUBATh
3pPEKTUBHOCTH UCTIOIH30BAHUSI BPEMECHU U
JIPYTUX PECYPCOB MPU PEIICHUN
[IOCTABJIEHHBIX 3aJ1ay;
VK-6.5 Bnageer npuemamu aHaiuza
COOCTBEHHBIX ACUCTBUI MTPU yIIPaBICHUH
KOJUUIEKTUBOM U TIPU CaMOOPTaHU3aIUH;
VK-6.6 Bnageer npenocTaBieHHbIMHU
BO3MOJKHOCTSIMHU TSI IPUOOPETEHUSI HOBBIX
3HAHHUI 1 HABBIKOB.
VYK-7.1 3naer poib 1 3HaUYeHUE PU3NUECKON
KYJIbTYPHI B )KHU3HH YEJIOBEKA U OOIECTBA;
BHJIBI (PU3UYECKHUX YITPOKHEHU; HAyIHO-
MPaKTUYECKUE OCHOBBI (PM3MUECKOUN KYIbTYPhI
Y 3I0POBOTO 00pa3a KH3HU;
VK-7.2 YMmeeT nogaepkuBath TOHKHBIN
YK-7. Cnocoben FUCP
YpOBEHb (PM3UUECKOU MOATOTOBICHHOCTH JIJISt
MOAJIEP>KUBATh N o
. obecrevyeHus MOJHOIICHHON COLMaIbHON U
JOJIKHBIN YPOBEHb N
o npodeccuoHanbHOM e TENbHOCTH;
dbuzmdeckoin
VK-7.3 YmeeT ucnosib30BaTh OCHOBBI
MOATOTOBJICHHOCTH .
buznyecKoil KyabTyphl Uil OCO3HAHHOTO
U1 00eceueHus "
. BbIOOpa 3710pOBbecOEperaronX TEXHOJIOTHIA €
MIOJIHOIICHHO M o
N YYETOM BHEIIHUX U BHYTPEHHUX YCIOBUMN
COLIMANILHOM 1 .
. peanu3anuu npoQeccuoHalIbHOMI
npodeccuoHanbHOM
NEeSITeNIbHOCTH;
JEeSITeNIbHOCTH.
VYK-7.4 Bnaneer cpenctBaMu M METOJaMuU
YKpPETJICHUS 3[J0POBbS, PUINIECKOTO
CaMOCOBEPILIEHCTBOBAHMUS; IOJKHBIM
ypoBHEM (HU3UYECKOI MOATOTOBICHHOCTH IS
obecrieyeHus MOJHOIICHHON COLMaIbHON U
npodeccuoHaNbHOM e TENbHOCTH;
YK-8. Cnocoben
YK-8.1 3naet ocHOBHBIE TeXHOC(hEpHbBIE
co3aBaTh U 9
OTIACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKU;
MOJJICP)KUBATH B .
N VK-8.2 3naer xapakTep BO3AeCTBUA
MOBCEIHEBHOM JKU3HU
. BPE/HBIX U OMACHBIX ()aKTOPOB Ha YeJIOBEKa U
. IIPUPOJIHYIO CPEAY, METOIBI 3AIIUTHI OT HUX
npogeccuoHaIbHON PHPOAHYIO CPEALY, ARt sat
MPUMEHHUTETHHO K chepe cBoeit
JEeSATENBbHOCTH .
be3onacHoCTh npodeccuoHanbHOM e TENbHOCTH;
0e30IacHbIe YCIOBUS
KU3HEAEITEIIbHOCTU YK-8.3 Ymeer obecrieunBaTh 6€30MacHbIe
KU3HEACSITEIIbHOCTU

JUTSl COXpaHEHUSs
MPUPOJIHOM Cpebl,
obecrnieueHus
YCTOMYUBOTO
pa3BHUTHS OOIIECTBA, B
TOM YHCJIE€ TIPH YIPO3e

U/ KOM(QOPTHBIE YCIOBUS TPyAa Ha
paboyeM MecTe, B TOM YHCIIE C TOMOIIBIO
CPEICTB 3alUTHI;

VYK-8.4 YMmeeT BbIABIATH U YCTPAHATh
poOJIeMBbl, CBSI3aHHBIE C HAPYIICHUSIMU
TEXHUKH 0€30TMacCHOCTH Ha paboueM mMecTe

14




Y BOBHUKHOBEHUU
Ype3BbIYANHBIX
CUTyalllid U BOCHHBIX
KOH(QJIUKTOB.

NPUMEHHUTETBHO K chepe cBoeit
npodeccuoHaNbHOM e TEIBHOCTH;

VK-8.5 Ymeer ocyiiecTBIsSTh IEUCTBUS 110
IIPENOTBPALLECHUIO YPE3BbIYaHBIX CUTYALIUH;
VYK-8.6 Bnaneer 3akoHOAATEIIbHBIMU U
HOPMAaTUBHO-TIPABOBBIMU aKTaMU B 00JIaCTH
0€30MaCHOCTH U OXPAaHBI OKPYKAOIIEH
CpeIbI,

VYK-8.7 Bnageer cioco6amMu ¥ TEXHOJIOTUSIMHU
3aIIUTHI B YPE3BBIYANHBIX CUTYallUSX U B
YCIIOBUSX BOCHHOTO BPEMECHHU;

VYK-8.8 Bnageer noHsTuitHO-
TEPMHUHOJIOTHYECKHUM aIllapaToM B 00JIacTH
0€e30I1aCHOCTH;

VK-8.9 Bnaneer HaBbIKaMU palliOHATIU3ALUU
podecCHOHATEHOM JIEATEIIBHOCTH C HETBI0
obecrieueHust 6€30MaCHOCTH U 3alUTHI

OKPY>KaloIle CpeJibl.

VYK-9. Criocoben

VK-9.1 3HaeT u moHUMAaeT 0COOEHHOCTH
[OBEIEHNS YJIEHOB KOJUIEKTHBA C
OTPaHUYCHUSMH TI0 3JI0POBBIO;

HCIIOJB30BaTh .
6430BLIC VYK-9.2 YMmeeT B3auMoOIEUCTBOBATE C
Nuxmro3uBHas YJICHAMHU KOJUIEKTHBA C OTPAHHYCHUSIMHU 110
ne(heKTOTOTHIECKIE
KOMIIETEHTHOCTD . | 3I0pOBBIO;
3HAHUS B COLMAIbHON
. | YK-9.3 Bnaneer npuemaMu aHain3a
1 poeCCUOHATBHOU . .
cthepax COOCTBEHHBIX JICHCTBUI NMPH OOIIEHUN C
pax. YJIeHaMU KOJUIEKTHBA C OTPAHUYCHUSIMU T10
3JI0POBBIO.
VYK-10.1 35aeT OCHOBBI PKOHOMHUYECKOH
KYIBTYPBL, B TOM 4HCJIe (DUHAHCOBOU
VYK-10. Criocoben YARTYPPL, b
rPaMOTHOCTH;
MPUHUMATH
OKOHOMHYECKAS VK-10.2 YMmeer ucnoiin30BaTh 3HAHUSI OCHOB
000CHOBaHHEIE
KyJlbTypa, B TOM SKOHOMUKH TPH NMPUHATANA 000CHOBAHHBIX
3KOHOMHUYECKUE

YHUCJIIC (bI/IHaHCOBaH

PELICHM B pa3JIMYHBIX

pelIeHni B Pa3InYHbIX 00JIaCTIX

IrPaMOTHOCTb NeSITeNIbHOCTH;
obmacTsx
VYK-10.3 Brnazneer HaBbIKaMu BbIOOpa
KU3ZHEJCSITENbHOCTH. .
SKOHOMHYECKHA 0O0CHOBAHHBIX PEIICHUN B
pa3IMYHBIX 00JACTSIX )KU3HEACSTEIbHOCTH.
VK-11.1 3naer npaBoBbIE HOPMBI,
opMH Ue HETePIUMOE OTHOIICHHE K
VK-11. Cnocoben E)o ; II)_I};/II?)II-]IIHOM HOI])3€I[6HI/IIO'
(dhopmupoBaTh PPyl Y ’
VYK-11.2 YMeer peann3oBbeIBaTh HETEPIIUMOE
I'paxxnaHckas HETEPIIUMOE
OTHOLIEHHE K KOPPYILIMOHHOMY IIOBEICHHUIO B
MO3ULUSA OTHOILIEHHE K
Ko HOHHOM pa3INYHbIX cdepax AeaTeNbHOCTH;
ppyHt Y VYK-11.3 Brnageer metogamu ¢GopMHpPOBaHUS
IIOBEJICHUIO.

HETCPIIUMOTO OTHOLICHHUA K KOPPYIIHUOHHOMY
IMOBCACHHUIO.
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4.2 Ob6menpodeccuoHalbHbIe KOMIETEHIMH BBIMYCKHUKOB M HMHIUKATOPbBI HMX

AOCTUKEHH S
HanmenoBanue
Konx n HaumeHoBanue Ko n HauMeHOBaHNE HHIUKATOPA
KaTreropuu (rpymimbl)
OIIK noctuxkenus: OIIK
OIIK
OIIK-1.1 3Haer TeopeTH4ecKrue OCHOBBI OOIIEH
U HEOPraHM4YEeCKOW XUMUUM U TOHHUMAaeT
IPUHLMIIBI CTPOEHUS BEIECTBA M IPOTEKAHUS
XMUMHUYECKUX MPOIECCOB;
OIIK-1.2. 3HaeT OCHOBBI KJacCHU(pUKAIIU
OpraHUYeCKUX COEJIMHEHUH, CTpOEHHE,
CHOCOOBI TIOJYYEHHsSI U XMMHUYECKHUE CBOICTBA
Ppa3IUYHbIX KJIacCOB OpraHUYECKUX
COEIMHEHUH, OCHOBHbIE MEXaHU3MBbI
MPOTEKAHUS OPTraHUUYECKUX PeaKInil;
OIIK-1.3. 3Haer OCHOBHBbIE 3aKOHBl W
COOTHOUIIEHUS ¢buznueckoit XUMUHU
OIIK-1. Crioco6eH | (XMMHYECKON TepMOIMHAMUKH, dJIEKTPOXUMHUH,
U3y4athb, XMUMHYECKOM KHHETHKH, OCHOBBI (Pa30BBIX
aHAJIM3UPOBATh, paBHOBECHUIl U TMEpexoA0B), CIOCOOBI HX
HCII0JIb30BATh IPUMEHEHHS U1 PEIICHUS TEOPETHUYECKUX U
MEXaHU3MBI NPUKIAJHBIX 3a/a4, PoJib (GU3NUECKON XUMUU
XMMHMYECKAX PEaKIHH, | KaK TEOPETUYECKOTO byHnameHTa
IIPOUCXO JAIINX B | COBPEMEHHOM XUMUH U NTPOLIECCOB XUMUYECKON
TEXHOJIOTMYECKUX TEXHOJIOTUH;
nporueccax u | OIIK-1.4. 3HaeT OCHOBHEIE 3aKOHEI "
EcrectBenHo-
OKPY)KAIOIIEM  MUPE, | COOTHOLLIECHUS TEPMOJUHAMUKHU
Hay4yHas IOJrOTOBKa . .
OCHOBBIBAsSICh Ha | IOBEPXHOCTHBIX SIBJICHUH, OCHOBHBIE CBOMCTBA
3HAHMUAX O CTPOCHMHU | JUCIIEPCHBIX CUCTEM, OCHOBHBIE METOJbI
BELICCTBA, IIPUPOJE | UCCIENOBAHUS IOBEPXHOCTHBIX SIBICHUM U

XUMHUYECKOH CBSI3U H
CBOMCTBAaX pa3IUYHBIX
KJIACCOB  XMMHUYECKHX
9JIEMEHTOB,
COEIMHEHMH, BEIIECTB
U MaTepHUaioB.

JMCIIEPCHBIX CUCTEM;

OIIK-1.5 VYwmeer BBINONHATH
XUMHUYECKHE OTIepalllu;

OIIK-1.6 VYmeer wucnonb3oBaTh XWMHYECKHE
3aKOHBI, CIpaBOYHbIE JIAHHBIE u
KOJINYECTBEHHbIE COOTHOLLIEHUS OPraHUYECKUX
pEareHTOB B OPraHUYECKUX PpEaKIMIX s
peleHust npo(ecCUOHAIBHBIX 3a/1a4;

OIIK-1.7 VYmeer nporHo3upoBaTh BIIUSHUE
pa3iu4HbIX  (AKTOPOB  HAa  XUMHUYECKOE
paBHOBecue, Ha (hazoBoe paBHOBecHE, Ha
paBHOBECHE B pacTBOPax INIEKTPOJIUTOB, Ha
NOTEHIIAAT EKTPOJOB u S1C
raJIbBAHMYECKUX JIEMEHTOB, Ha HAIPaBJICHUE U
CKOPOCTb XMMMUYECKUX PEaKLMH; COCTaBIATh
KUHETUYECKHE YPaBHEHMs [UIsl KUHETUYECKU
IIPOCTBIX peaxkuui, KJ1accu(UIIMPOBATh
QJIEKTPOABl W DIIEKTPOXUMHUYECKHE  IIEMH,

OCHOBHBIC
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II0JIb30BAaTbCA CIPABOYHOM JIUTEPATypOU IIO
bu3nYeCKO XUMUU;

OIIK-1.8 VYmeer mnpoBOIUTH pacueTbl C
UCIIOJIb30BAHUEM  OCHOBHBIX  COOTHOILIEHUM
TEPMOJMHAMUKHA TOBEPXHOCTHBIX SBJICHUN U
pacueTsl OCHOBHBIX XapaKTePUCTUK
JTUCTIEPCHBIX CUCTEM;

OIIK-1.9 Bnageetr TeOpEeTUHYECKUMU METOJaMHU
ONMCAHUsI CBOMCTB TIPOCTBIX U  CIOXKHBIX
BELIECTB Ha OCHOBE 3JIEKTPOHHOT'O CTPOEHUS UX
aTOMOB M TmOJOXeHHs B llepuonnueckon
CUCTEME XUMHUYECKUX JJIEMEHTOB,
SKCIEPUMEHTAIBLHBIMHU METOJaMU OPEIEIICHUS
bu3NYecCKuX W XHMHYECKHMX  CBOMCTB
HEOPraHWYECKUX COCIMHEHUI;

OIIK-1.10 Bnanmeer 3KCHepUMEHTaIbHBIMU
METOJIaMU OPraHUYecKOro CHUHTE3a, METOJaMHU
OYHCTKH, OIpeAeeHus (PU3NKO-XUMUYECKUX
CBOWCTB W  YCTAaHOBJEHUS  CTPYKTYPHI
OPraHUYECKHX COCIMHEHUN;

OIIK-1.11 Bnageer HaBBIKAMU IPOBEICHHS
TUTIOBBIX (DU3HKO-XUMHUYECKUX HCCIEAOBAHUMN
W HaBBIKAMHM pEIICHUS THUIOBBIX 3a7a4 B
obnactu XUMHUYECKON TEPMOJANHAMUKH,
¢$a3oBBIX paBHOBeCHUU M (ha30BBIX MEPEXOOB,
3IEKTPOXUMHH, XUMUUYECKON KMHETHKH.

[Ipodeccruonanbhas
METO/I0JIOTUS

OIIK-2. Cnocoben
UCIIOJIb30BaTh
MaTeMaTHYECKuE,
dbuszndeckue, HU3NKO-
XUMUYECKHE,
XUMUYECKUE METOIbI
JUISL PEIICHUS 33124
npodeccuoHanbHOM
JEeSITeIbHOCTH.

OIIK-2.1 3naet ocHOBHI U PepeHIHnaTbHOTO
U UHTETPAIbHOTO UCUUCIICHHUS,
muddepeHInanbHBIX YpaBHEHUM, TEOPUH
BEPOSITHOCTEH U MaTEeMaTUYECKON CTaTUCTUKU;
OIIK-2.2 3naeT MaTeMaTUYECKUE TEOPUH U
METO/Ibl, JISKaII[1e B OCHOBE MaTeMaTHYECKUX
MOJIEIICH;

OIIK-2.3 3HaeT TeXHUYECKHE U TPOTrpaMMHbBIE
CpEeICTBa peanu3aui HHPOPMAIIHOHHBIX
TEXHOJIOT Ui, OCHOBHI pa0OThI B IOKAIBHBIX U
IJ100aNBHBIX CETSIX, TUIIOBBIE YHNCICHHbIE
METO/Ibl pEIICHHUS MaTeMaTHUECKUX 3a/1a4 U
ITOPUTMBI UX pean3allii;

OIIK-2.4 3naer ¢u3nyecKue OCHOBBI
MEXaHUKH, PU3UKK KoJIeOaHU U BOJIH,
ANEKTPUYECTBA U MarHETU3Ma,
ANEKTPOAMHAMUKH, CTATUCTHUECKON (DU3UKH U
TEPMOJIUHAMHKH, KBAHTOBOH (DU3UKH;
OIIK-2.5 YMmeer npoBOUTh aHAIU3 (DYHKIUH,
peliaTh OCHOBHBIE 33/1a4H TEOPUU
BEPOSITHOCTH U MaTEMAaTHUECKON CTaTUCTHKH,
peliaTh ypaBHEHUS U CHCTEMBI
muddepeHnanbHbIX ypaBHEHUH
MPUMEHHUTETHHO K PEaIbHBIM MPOIIeccaM,
MPUMEHSITh MaTEMaTUYECKHE METO/IbI TIPU
pEIIeHNH TUTOBBIX MPOo(ecCHOHANBHBIX 331a4;
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OIIK-2.6 Ymeet paboTaTh B Ka4eCTBE
M0JIb30BaTENS IEPCOHATLHOTO KOMITHIOTEPA,
WCII0JIb30BaTh YHCICHHBIC METOIBI JUIS
pelIeHus] MAaTEeMaTHIeCKHX 3a7ad,
UCIIOJIL30BATh SI3BIKU U CHCTEMBI
POTPaMMHUPOBAHHUS JUTS PEIICHUS
npodeccHoHABHBIX 3a/1a4;

OIIK-2.7 Ymeert pemiath TUMIOBBIE 3aa4H,
CBSI3aHHBIC, CBSI3aHHBIC C OCHOBHBIMU
paznenaMu (PU3MKH, HCTIOTH30BATh
(du3nyYecKue 3aKOHBI IPH AHATTU3E U PEIICHUH
npobieM mpodeccuoHaTbHOM ACSITEIbHOCTH;
OIIK-2.8 YmeeT ucnoJib30BaTh XUMHUECKHE
3aKOHBI, TEPMOIMHAMUYICCKHIE CIIPABOYHBIC
JTAHHBIC U KOJIMYECTBECHHBIC COOTHOIIICHHSI
o0m1elt 1 HeOpraHMIEeCKOH XUMUU JIJISt
penreHus mpodecCHoHABHBIX 3a7a4;
OIIK-2.9 Bnageet ocHoBaMu
(dyHIaMEHTATLHBIX MAaTEMaTHYCCKUX TCOPHH 1
HaBBIKaMU HCIIOJIH30BaHUSI MAaTEMaTHICCKOTO
amnmapara; MeTOJIaMH CTaTUCTHICCKOM
00paboTku nHbOpMaIuy;

OIIK-2.10 Bmageetr MeTo1aMu IIOUCKA U
oOmeHa nHbopMaIei B TI00ATbHBIX U
JIOKQJIbHBIX KOMITBIOTEPHBIX CETSX,
TEXHUYECKUMU U TPOTPaMMHBIMU CPEICTBAMU
3amuThl HHGOPMAITH TP padboTe ¢
KOMITBIOTEPHBIMU CUCTEMaMU, BKITIOYAst
pUEMbl aHTUBUPYCHOM 3alIUTHI;

OIIK-2.11 Bnageer MeToaMu IpOBEACHUS
buznyecKux u3MepeHuil, MeToaaMu
KOPPEKTHOI OLEHKU MOTPEeNIHOCTeN mpU
POBEICHIH (PU3NYECKOTO IKCIIEPUMEHTA.

Anmanranus K
MIPOU3BOICTBEHHBIM
YCIIOBUSIM

OIIK-3. Cnocoben
OCYILIECTBIISITh
npodeccuoHanbHy0
IEITEIBHOCTD C
y4eTOM
3aKOHOJIATEIHCTBA
Poccuiickoit
®denepauum, B TOM
4pclie B 00J1aCTH
SKOHOMHKH U
SKOJIOTHHU.

OIIK-3.1 3HaeT OCHOBBI pOCCUICKOM MPABOBOI
CHUCTEMBI U POCCUICKOTO 3aKOHO/1aTeILCTBA,
MIPaBOBbIE M HPABCTBEHHO-3THYECKHE HOPMBI B
chepe npodecCHoOHATBHON IeATEIBbHOCTH;
OIIK-3.2 3naet npaBoBbIE HOPMBHI,
perynupymoIiie OTHOIICHUE YeTIOBEKa K
Yell0BeKy, 00IIeCTBY, OKpYyXalollei cpeae;
OIIK-3.3 3HaeT OCHOBBI AMUHUCTPATUBHOTO,
TPYAOBOTO U IPAXKIAHCKOTO
3aKOHOJIaTEIIbCTBA;

OIIK-3.4 3HaeT OCHOBHBIE KaTETOPUU U
3aKOHBI SKOHOMHKH;

OIIK-3.5 3HaeT 0CHOBBI PKOHOMHUYECKOM
JEATEIbHOCTH NPEINPUATHUS, €r0 CTPYKTYPY U
OTPaCIIEBYIO CHENUPUKY; KIaccuPUKAIIIO
MPEANPUATHI 110 TPAaBOBOMY CTaTyCY;
OIIK-3.6 3naeT mokas3aTelly UCIOJIH30BaHU
MIPOU3BOJICTBEHHBIX PECYPCOB U

93¢ (EeKTUBHOCTHU ACATEIHLHOCTH NPEIIPUSITHUS;
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OIIK-3.7 3naer coaepkaHue ITanoB
pa3paboOTKU OTICPATUBHBIX TUIAHOB Pa0OTHI
MEPBUYHBIX TPOU3BOICTBEHHBIX

MO Ipa3ICJICHHU;

OI1K-3.8 3naer (hakTopbl, OMPEICISIONIHE
YCTOWYIMBOCTH OMOC(hEphI, XapaKTePUCTUKA
BO3pACTaHUs AHTPOTIOTEHHOTO BO3/ICUCTBUS Ha
MIPHUPOJTY, TII00ATBHBIC MPOOIEMBI YKOJIOTUN U
MPUHIUIIEI PAIIMOHATIBHOTO MPUPOI0TIOIH30BA-
HHSI, METObI CHIDKCHUS XO3SIHCTBEHHOIO
BO3CUCTBUS HAa OHOChepy, OpraHu3auoHHbIC
Y TIPAaBOBBIE CPEJICTBA OXPAHbI OKPYKAIOIIEH
Cpebl, CIOCOOBI IOCTHXKEHHST YCTOMYHBOTO
pa3BUTHSA,

OIIK-3.9 YMeeT UcHoIB30BaTh M COCTABJIATH
JIOKYMEHTHI TIPABOBOTO XapakTepa,
OTHOCSIIHECS K TPO(PecCHOHATIBHON
JeSTeTbHOCTH, TPEITPUHUMATE HE0OXO0TUMBIE
MepBI K BOCCTAHOBJICHHIO HAPYIIICHHBIX TPAB;
OIIK-3.10 YmMeer peann3oBbIBaTh IIpaBa u
CBOOO/IBI YEJIOBEKA M TPaK/IaHUHA B
pa3nmuuHbIX chepax KU3HEAEATETHHOCTH;
OIIK-3.11 YMeeT ucnons30BaTh 3HAHUSI OCHOB
SKOHOMHUKH TIPH PEIICHUHU TIPOU3BOICTBEHHBIX
3a7a4;

OIIK-3.12 YmMeeT ocymiecTBIATh B 001IEM
BH/JIC OIICHKY aHTPOIIOTE€HHOTO BO3JACHCTBHUS Ha
OKPYXKAIOIIYIO CPEAY C YIETOM CIeU(UKH
MIPUPOTHO-KITMMATHICCKUX YCIOBUH;
OIIK-3.13 YmeeT ucnosib30BaTh HOPMATUBHO-
MPaBOBBIE AKThI IIPU PAOOTE C FIKOJIOTHUECKOM
JIOKYMEHTaIUEH;

OIIK-3.14 Biageer ocHOBaMHU XO3SIMCTBEHHOTO
1 DKOJIOTHYECKOTO MPaBa;

OIIK-3.15 YmeeT npoBOAUTH TEXHUKO-
SKOHOMUYECKHI aHAJIN3 MH)KCHEPHBIX
pelICHHUI;

OIIK-3.16 Bnaneer Mmetogamu pa3paboTKu
MIPOU3BOICTBEHHBIX ITPOTPAMM U IIJIAHOBBIX
3/IaHAH 1711 TIEPBUYHBIX TTPOU3BOICTBEHHBIX
opa3AciICHUH;

OIIK-3.17 Bnageet HaBbIKaMH BHIOOpA
SKOHOMHYECKH 000CHOBAHHBIX PEIIEHUH C
Y4E€TOM UMEIOIINXCS OTPAHUYEHUN;

OIIK-3.18 Brnageer meroiamu BeIOOpa
paIoOHATBHOTO CIIOCO0a CHUKEHHS
BO3JICHCTBUS HA OKPYKAIOU[YIO Cpeay.

OI1K-4. Cnocoben

OIIK-4.1 3HaeT 0OCHOBBI TEOPUU NIEPEHOCA

I/IH)KCHepHaH n obecneunBaTh HUMITYJIbCA, TCIJIa U MACChI; IIPUHIIUIIBI
TCXHOJOTHYCCKasA MIpOBCACHUC (I)I/I3I/I‘-IGCKOTO MOJCIINPOBAHUSA XUMHKO-
IIOATr0OTOBKA TCXHOJIOTHYCCKOT'O TCXHOJIOTHYCCKUX MPOLCCCOB; OCHOBHBIC
IIpo1necca, YPaBHCHU A OBUKCHUS )KHHKOCTCﬁ; OCHOBBI
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HCIIOJI30BaTh

TCXHUYCCKUC CPCACTBA

JUIS KOHTPOJIA
MapaMmeTpoB
TEXHOJIOTHYECKOT O
po1uecca, CBOMCTB
CBIPbsI 1 TOTOBOU
[IPOAYKIINH,
OCYUIECTBIIATH
U3MEHECHUE
MapaMeTpoB
TEXHOJIOTHYECKOTO
rporiecca npu
W3MEHEHUHU CBOMCTB
CBIPBSL.

TEOPUHU TEIUIONIEPEaun; OCHOBBI TEOPUU
Macconepeaayn B CUCTeMax co cBOOOIHOM U
HETIOIBIKHOU rpaHulieil paziena ¢as;
TUIIOBBIE IPOLIECCHI XUMUUYECKOH TEXHOJIOTUH,
COOTBETCTBYIOILIME allIapaThl U METO/IbI UX
pacuera;

OIIK-4.2 3naet MeTObl IOCTPOECHHUS
IMIUPUYECKUX (CTATUCTUYECKUX) U (PUUKO-
XMUMHUYECKUX (TEOPETUUECKUX) MOIETIEH
XUMHKO-TEXHOJOTUYECKUX IIPOLIECCOB;
OIIK-4.3 3naer MeTO/1bl ONTUMH3ALUI
XMUMHKO-TEXHOJOTHYECKHX IIPOLIECCOB C
IPUMEHEHUEM IMIIUPUIECKUX U/UIH PU3UKO-
XUMHYECKUX MOJIENEH;

OIIK-4.4 3naeT OCHOBHBIE IPUHIIUIIBI
OpraHu3alui XUMHUYECKOTO NMPOU3BOJICTBA, €TO
UEepapXUYECKOI CTPYKTYphI; 00LIHe
3aKOHOMEPHOCTH XUMUYECKUX MTPOLIECCOB;
OCHOBHBIE XUMUYECKHE ITPOU3BOJICTBA;
OIIK-4.5 3HaeT OCHOBBI TEOPUHM Mpoliecca B
XUMHUYECKOM PEAKTOpe, METOI0JIOTHIO
UCCJIEIOBaHUS B3aUMO/IEHCTBHUS IIPOLIECCOB
XUMHUYECKNX IPEBPAILECHUMN U SIBICHUI
IIepeHOca Ha BCEX MacIITaOHBIX YPOBHSIX,
METOJMKY BbIOOpa peakTopa U pacueTa
npoliecca B HEM; OCHOBHBIE PEAKIIMOHHbBIE
IPOLIECCH U PEAKTOPbl XUMUYECKOH U
HE(PTEXMMUYECKON TEXHOJIOTHH;

OIIK-4.6 3HaeT OCHOBHBIE TTOHATHS TEOPHUH
yIIpaBJIEHUs] TEXHOJIOTMYECKMMHU IIpolieccamy;
CTaTUYECKUE U TUHAMHYECKHE
XapaKTEePUCTUKH OOBEKTOB U 3BEHBEB
yIIpaBJIEHUs; OCHOBHBIE BUJbI CCTEM
aBTOMATHYECKOTO PETYIMPOBAHUS U 3aKOHBI
yIIpaBJICHUS; TUIIOBBIE CUCTEMBbI
aBTOMATHYECKOTO YIPaBJICHUS B XUMHUECKON
IPOMBIIIJICHHOCTH; METOIbl M CPEJICTBA
JTMAarHOCTUKU U KOHTPOJISI OCHOBHBIX
TEXHOJIOTHYECKUX [1apaMeTPOB;

OIIK-4.7 Ymeer onpenensiTe Xapakrep
JIBYDKEHUS JKUIKOCTEH U Ia30B; OCHOBHbBIE
XapaKTEPUCTHKH MPOLIECCOB TEIUIO- U
MaccoIlepeiauy; paCCUUTHIBATh apaMETPhbl U
BBIOMPATH ammnaparypy Ajas KOHKPETHOTO
XMMHKO-TEXHOJIOTUYECKOTO NTPOLIECCa;
OIIK-4.8 YMmeeT pacCUUThIBaTh OCHOBHBIE
XapaKTEPUCTUKN XMMUYECKOTO MpoLecca,
BBIOMPATH PALMOHAIBHYIO CXEMY
IIPOM3BO/JICTBA 33JAHHOT0 IIPOAYKTA,
OILICHUBATh TEXHOJIO-THYECKYIO (P (PEKTUBHOCTh
IIPOU3BO/ICTBA;
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OIIK-4.9 Ymer BbIOpaTh THII peakTopa u
paccuuTaTh TEXHOJOTUUECKHUE MapaMeTphl st
3a/IaHHOTO MPOIECCa; OMPEICTUThH TapaMeTPhl
HauIy4lIel opraHu3alyy rnpouecca B
XUMHUYECKOM PEAKTOPE;

OIIK-4.10 Ymeer onpeaensiTb OCHOBHbIE
CTaTUYECKUE U JUHAMHYCCKUE
XapaKTePUCTHKU 00BEKTOB; BEIOUPATH
pallMOHATIBHYIO CUCTEMY PETYJIUPOBAHUS
TEXHOJIOTUYECKOTO MPOIecca; BEIOUPATh
KOHKPETHBIC THIIBI TPUOOPOB JIJISl TUATHOCTUKU
XUMHUKO-TEXHOJIOTHUECKOTO MPOIIECcca;
OIIK-4.11 YMeeT npuMeHSITh METO/IbI
BBIYMCIUTEILHOM MaTEMaTUKU U
MaTeMaTUYEeCKOM CTaTUCTUKU JUIS
MOJIEIMPOBAHUS U ONTUMHU3AINN XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB;

OIIK-4.12 Bnaneetr MeTogaMu
TEXHOJIOTHYECKUX PACUETOB OT/EIHHBIX y3JIOB
XMUMHYECKOT0 000py/0BaHNUS;

OI1K-4.13 Biageer npaBuiaMu U CTaHIaPTaMH
pa3pabOTKU CXeM aBTOMAaTHU3AINH
TEXHOJIOTHYECKUX MPOIECCOB;

OIIK-4.14 Bnageer MeToaMu pacuera u
aHaJM3a MPOIECCOB B XUMHUYECKUX PEaKTOpax,
OTpeIeTICHUs TEXHOJOTHUECKUX MOKa3aTeeH
MpoIIecca; METOIaMU BBIOOpa XUMHUYECKUX
PEaKkTOpoOB;

OIIK-4.15 Bnageer MeTogaMu yIpaBJICHUS
XHMHUKO-TEXHOJIOT'MYECKUMU CHCTEMaMH U
METOJaMH PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB;

OIIK-4.16 Bnageer nakeTaMu NPUKIIATHBIX
IporpamM Ik MOJISTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

Hayunsle
HCCIIEIOBaHUS U
pa3paboTku

OIIK-5. Cnocoben
OCYIIECTBIISITH
IKCIIEPHUMEHTAIbHBIC
HCCIIEI0OBAHUS U
HCIIBITAHUS 110
3aJaHHOU METOJIHUKE,
TIPOBOJTUTH
HaOIIOICHHUS U
U3MEpEHUS C yUeTOM
TpeOOBaHUIN TEXHUKH
0e30MacHOCTH,
o0OpabaTsIBaTh U
HHTEPIPETUPOBATH
IKCTIIEPUMEHTAJIbHBIC
JAaHHEIE.

OIIK-5.1 3HaeT OCHOBHBIE METO/IbI U TPUEMBI
npo6ooTdopa u MPoOONOATOTOBKU
AHATU3UPYEMBIX 0OBEKTOB, METO/IbI
paszielIcHUs] 1 KOHIICHTPUPOBAHUS BEIIECTB;
OIIK-5.2 3naet TeopeTHYECKUE OCHOBBI U
MPUHITUIIEI XUMHYECKHUX U (DU3UKO-
XUMHYECKUX METOIOB aHaIN3a —
ANEKTPOXUMUYECKUX, CIEKTPATBHBIX,
XpOMOTOTpaUUIECKUX;

OIIK-5.3 3naet MeTOIbI UACHTUPHUKAIITT
MaTeMaTUYECKHX OMUCAHUH TEXHOJIOTHUYECKUX
MPOIIECCOB Ha OCHOBE AKCIEPUMEHTATIBHBIX
MaHHBIX;

OIIK-5.4 Ymeet BbIOpaTh METOJT aHATTU3A JUIS
3aJaHHOM aHATMTHUECKOM 3aJ1aul;

OIIK-5.5 YmeeT npUMeHSITh METO/IbI
BBIYMCIUTENLHOM MaTEMATUKU U
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MaTEeMaTHYeCKOM CTAaTUCTUKY U 00pabOTKH
pe3yabTaTOB IKCIIEPHUMEHTA;

OIIK-5.6 Bnaneer meTogamMu MaTeMaTu4ecKou
CTaTUCTHKH [y 00pabOTKH Pe3yJbTaToOB
AKTUBHBIX U TACCUBHBIX SKCIIEPUMEHTOB.

Wudopmanmonno-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH IS
npodeccuoHaIbHOM
JEeSATEITbHOCTH

OIIK-6. Cnocobex
MOHUMATb TTPUHIIUATIBI
paboThl COBPEMEHHBIX
UH(POPMAITUOHHBIX
TEXHOJIOTHI 1
WCIIOJIb30BATh UX JUIS
penIeHus 3a1a4
npohecCuoHaIbHON
NS TEITLHOCTH

OIIK-6.1 3naer u cobir01aeT HOPMBI
UH(OPMAITMOHHOK 0€30MTaCHOCTH B
npodeccHoHaATBEHO IS TEIIEHOCTH;

OIIK-6.2 Ymeer pemiath HHKEHEPHO-
TEXHUYECKUE 33/1a4H U 3a7a9l
BBIYMCIIMTEIILHONH MaTeMAaTHKH C TPUMEHEHUEM
COBPEMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB U
S3BIKOB TIPOTPaMMHUPOBAHUS;

OIIK-6.3 Bnazneer coBpeMEHHBIMU
UH()OPMAIIMOHHBIMU TEXHOJIOTHUSMH TIPU
cbope, aHanuze, 00pabOTKe U MPEICTABICHUN
uH(bopMaluu
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4.3 HpO(l)eCCI/IOHa.TIbeIe KOMIIETCEHIIMA BBIITYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUA

OcHoBaHue
3anaya } OBLEKT HIH OBIACTE Ko u Konx n HaumeHoBaHue (mpodeccroHaIbHbIN
npoheccHoHaTbHON MHAMKATOpa JOCTHKEHUS CTaH/apT, aHaJIU3 OIbITA)
3HAHUS HanMeHoBanue [1K
NEATEIbHOCTH IIK O0001IeHHBIE TPYIOBBIC
byHKIIUN
Tun 3axa4 npodeccuoHATbHOM /1eSITeIbHOCTH: HAYYHO-HCC/Ie0BATEIbCKUM
Beimonnenue XHUMHUYECKOE, XUMHUKO- [IK-1 Cniocoben [TK-1.1 3naer nopsaok Ananus TpedoBaHM K
(GyHIaMEHTaIbHbBIX U TEXHOJIOTMYECKOE OCYILIECTBIISATh OpraHu3aiui, npodeccnoHaIbHbIM
MPUKIAIHBIX paboT IIPOU3BO/JICTBO; TEXHOJIOTMYECKUI IUTAHUPOBAHUS U KOMITETEHIIMSIM,
ITOMCKOBOTO, IIPOLIECC B COOTBETCTBUU | IPOBEICHUS MPEIbSABISIEMBIM K
TEOPETUYECKOTO U CKBO3HBIE BUJIBI C pErJIaMeHTOM U TE€XHOJOTHYECKOTO BBIITYCKHUKAM HaIlpaBJICHUS
AKCIEPUMEHTAIBHOTO npodeccnoHanbHOM HCII0JIb30BATh npolecca. MOATOTOBKU Ha PHIHKE Tpy/a,
XapaKkTepa ¢ MeJbio NESITETHHOCTH B TEXHUYECKHE CPEICTBA IIK 1.2 Ymeer 000011eHNE 3apy0e)KHOTO

OTIpeIeTICHUST TEXHUIECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAKXKe
KOMIUIEKca paboT 1o
paszpaboTke
TEXHOJIOTUYECKOMN
JOKYMEHTAI1H.

MIPOMBIIIIIEHHOCTH (B cepe
OpTaHMU3aIUH U ITPOBEICHUS
HAy4HO-
WCCIIEIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pabot B o0nacTu
XUMHUYECKOTO U XUMHKO-
TEXHOJIOTUYECKOTO
MIPOM3BO/ICTBA).

JUTSI ©3MEPEHUS
OCHOBHBIX ITapaMeETPOB
TEXHOJIOTHYECKOTO
npoIecca, CBOMCTB
CBHIPbsI ¥ TIPOAYKITHH.

HCIIO0JIb30BaTh TEXHUYCCKUEC
CpeICTBA JJIsl U3MEPEHUS
OCHOBHBIX NTapaMETPOB
TE€XHOJIOTUYECKOTO
Mpo1ecca, CBOMCTB ChIPhS U

MIPOTYKITHH.

I1K-1.3 Bnageet HaBRIKaMU
OCYIIECTBIISTh
TEXHOJIOTHYECKHUH TTpoliecc
B COOTBETCTBMHU C
PETJIAMEHTOM.

OTIBITA, MPOBEICHUS
KOHCYJIBTALIUH C BELYIIUMH
paboTonaTensMH,
00BbeTMHEHUSIMHU
paboToaaTenei oTpaciu, B
KOTOPOU BOCTPeOOBAHBI
BBIITYCKHUKH B paMKax
HaIpaBJIEHUS TIOJATOTOBKHU.

[TpodeccnonanpHBIN cTaHIAPT
40.011 «Crenpanuct 1o
HAy4YHO-HCCIIEI0BATEIbCKUM H
OTBITHO-KOHCTPYKTOPCKUM
pazpaboTKamy,
YTBEPKIACHHBIN TPUKA30M
MunucrepcTBa Tpyaa u
COLMAJIBHOM 3aIlIUTHI
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Poccniickoit denepanuu ot
04.03.2014 Ne 121 #,
O06o0mieHHas TpyaoBast
byHKUIUS

A. IlpoBenenue Hay4HO-
MCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTAEITbHBIM
paszenaM TEMBI.

AJ02.5. OcyrecTBiieHue
BBITIOJTHEHHS SKCIIEPUMEHTOB
1 0opMIIEHHUS PE3YIbTATOB
HCCIIeI0BaHUM U pa3pabOToK.
(YpoBeHb KBaTU(HUKAIIUH — 5).

Beimonnenue
(byH1aMEHTaIbHbBIX U
MPUKIAIHBIX paboT
IIOMCKOBOTO,
TEOPETHUYECKOTO U
HKCIIEPUMEHTAIBHOTO
XapakTepa ¢ LeNbIo
OIpeNIeNeHUs] TEXHUUECKHX
XapaKTepUCTUK HOBOH
TEXHUKH, a TAKkKe
KOMIUIEKca paboT 1o
paszpaboTke
TEXHOJIOTHYECKOMH
JTOKYMEHTAIH

XUMHUYECKOe, XUMHKO-
TEXHOJIOTHYECKOE
MPOU3BOJCTBO

CKBO3HBIE BUJEI
npohecCuoOHATBHOU
JeSITENIbHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpraHu3aluy U MPOBEICHUS
Hay4yHO-
HCCIIEIOBATENIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B o0nacTu
XUMHYECKOTO U XUMHUKO-
TEXHOJIOTMYECKOTO
MTPOM3BO/ICTBA).

[IK-2 I'oToB M3y4ath
Hay49HO-TEXHUYECKYIO
nHpopmanuio,
OTEYECTBEHHBIN U
3apyOEKHBIN OTIBIT IO
TEMaTHKE UCCIIEIOBaHUS

I1K-2.1 3Haet nopsIok
BBICTPAWBAHUS JIOTUYECKHUX
B3aUMOCBS3EH MEXKY
Pa3IMYHBIMU
JUTEePATYPHBIMU
HCTOYHUKAMH

[1IK-2.2 Ymeer
OCYIIECTBIISATH TIOUCK,
00paboTKy U aHAIINU3
HAyYHO-TEXHUYECKOU
nHpopMaluu 1Mo npoduITto
BBITIOJTHSIEMOW PadOThI, B
TOM YHCJIE C IPUMEHCHUEM
COBPEMEHHBIX TEXHOJIOTHH

[1K-2.3 Bnageet HaBhIKAMU
oOpalleHus ¢ Hay4HOU U
TEXHUYECKOU JIUTepaTypoi

AHanu3 TpeboBaHUM K
podecCHOHATHHBIM
KOMITETEHIIHSIM,
MPEIbABISIEMBIM K
BBIITYCKHUKAM HaIlpaBJICHUS
MOJATOTOBKU Ha PHIHKE Tpy/a,
000011eHIE 3apyOSHKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIbTAIMH C BeIyIIUMU
paboToaaTeNsMH,
00BbeIMHEHUSIMU
paboTonaTeneit orpaciu, B
KOTOPO#1 BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HAIpPaBIIEHUS TIOJTOTOBKHU.

ITpodeccnonanbHbIi cTaHaAPT
40.011 «Cneuuanuct oo
HAYYHO-HCCIIEI0OBATENbCKUM U
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OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN [IPUKA30M
MuHncrepcTBa Tpyaa u
COLMAJIbHOM 3aIUTHI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 1,
O06o00meHHas TpyaoBast
byHKIUS

A. IlpoBenenune Hay4HO-
MCCIIETIOBATENILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTACTHLHBIM
paszenaM TEMBI.

AJ02.5. OcyrecTBiieHue
BBITIOJTHEHHSI SKCIIEPUMEHTOB
1 0oopMIIeHUS PE3yIbTaTOB
HCCIIeI0BaHUH U pa3pabOToK.
(ypoBeHb KBamupUKaIH — 5).

Beinonnenue
byHIaMEHTATBHBIX U
MPUKIIATHBIX PaboT
ITOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
XapakTepa ¢ LeJblo
oTpe/eNeHUs] TEXHUYECKUX
XapaKTepPUCTUK HOBOM
TEXHHKH, a TAK¥Ke
KOMILJIEKCa paboT 1o

XUMHUYeCcKoe, XUMHKO-
TEXHOJIOTHYECKOE
MIPOM3BOJICTBO

CKBO3HBIC BUIBI
npoheccuoHaNbHOM
JeSITEIIbHOCTH B
MIPOMBIIIJICHHOCTH (B cepe
OpraHu3alluK U POBEICHHUSI
HAy4HO-
MCCIIEIOBATEIILCKUX U

ITK-3 Criocoben
MIPOBOJIMTH aHATIU3
CBIPBsI, MAaTEPUAJIOB U
TOTOBOM MPOTyKIIHH,
OCYILIECTBIIATH OLICHKY
pe3yJIbTaTOB aHAJIN3a

IT1K-3.1 3HaeT OCHOBHBIE
MPUHIIMIIBI, METO/IbI U
(GhOpPMBI KOHTPOJIS
TEXHOJOTUYECKOTO
mpolecca 1 KauecTBa
POIYKLINN

[1K-3.2 YMmeeT onleHUTH U
WHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YIbTaThI

Ananu3 TpedOBaHUH K
npoecCHOHATBHBIM
KOMIICTCHIIHSIM,
NPEIbSBISIEMBIM K
BBIITYCKHUKAM HaTPaBJICHUS
MOJITOTOBKH HA PhIHKE TPy,
0000111eHIE 3apyOSIKHOTO
OTIBITA, TIPOBEICHHUSI
KOHCYJIbTAIMH C BEAYIIUMHU
paboTtoaatensamu,
00BbeIMHEHUSIMU
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pa3paboTke OTIBITHO-KOHCTPYKTOPCKUX [1K-3.3 Bnaneer paboTomaTeneii orpaciu, B

TEXHOJIOTUYECKOU pabort B obnacTu COBPEMEHHBIMU METOJIaMHU | KOTOPOW BOCTPEOOBAHBI

AOKYMCHTAaIUH XUMHNYCCKOI'O U XUMHUKO- aHaJIn3a ChIpbs, MAaTCPHUAJIOB | BBIITYCKHUKH B paMKax
TEXHOJIOTUIECKOTO ¥ Ka4ecTBa rOTOBOU HaNpaBJICHUS TOATOTOBKH.
IIPOU3BOJICTBA). IPOIYKLINN

IIpodeccrnonanbHblil crangapT
40.011 «Crenuaauct no
Hay4YHO-HUCCJIEI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam»,
YTBEP>KJICHHBIN [TPUKA30M
MuHuncrepcTBa Tpyaa u
COIMAITLHOM 3aITUTEI
Poccuiickoit denepannu ot
04.03.2014 Ne 121 H,
O06o0061eHHas TpynoBas
byHKIHSA

A. IIpoBeaenue Hay4HO-
HCCIIEIOBATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTACTHLHBIM
paszziesiaM TEMBI.

AJ02.5. OcyiecTBiieHue
BBITIOJTHEHHSI SKCIIEPUMEHTOB
1 0oopMIIeHHUS PE3YIbTATOB
UCCIeIOBaHUI U pa3paboToK.
(ypoBeHb KBaTU(pHUKAIUHT — 5).
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Brinosnnenue
(byHIaMEHTABHBIX U
MPUKIIAJHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
Xapakrepa C LEeJbI0
OTpE/IENICHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOMN
TEXHUKH, a TAKKe
KOMIUIEKca paboT 1Mo
pa3zpaboTke
TEXHOJIOTUYECKON
JOKYMEHTalluu

XHUMHUYECKOE, XUMUKO-
TEXHOJIOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccHoHATBHO N
JEeSITEIILHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpTraHM3aIUH 1 TPOBEICHUS
Hay4HO-
HCCIIeIOBATEIIbCKIX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B o0nacTu
XHUMHYECKOTO U XUMHUKO-
TEXHOJIOTUIECKOTO
MIPOU3BO/JICTBA).

[TIK-4 CniocoGen
BbIOMpATh METOJ
HAyYHOTO MCCIICOBAHUS,
UCXO/s B3 KOHKPETHBIX
3a/1a4, OPraHu30BbIBATh
€T0 OCYIIIECTBIICHHUE U
AHATM3UPOBATH
PE3yIIBTaTHI C
HCITI0JTb30BaHUEM
COBPEMEHHBIX METOJIOB
00paboTKHM JaHHBIX,
0(hOPMIIATH MMOTYICHHBIC
pe3yNIbTaThI B BUJIC
0TYeTa, HAy4HOU
nyOuKaIuu, T0KIIaa,
TOTOBUTH (IO
PYKOBOJICTBOM)
JOKYMEHTHI K
NaTEeHTOBAHUIO,
0(hOPMIICHHIO HOY-Xay

[1K-4.1 3naet coBpeMeHHbIE
MOJXO/bI K HAYYHOMY
U CCJIEIOBAaHUIO

[1K-4.2 YmeeT opopMisaTh
MIOJTyYCHHBIC PE3YyIIbTATHI B
BUJIC OTUYETA, HAYYHOU
nyOJIUKAINH, JOKIIa/1a

Ananus TpedoBaHM K
npodeccnoHaTbHBIM
KOMIICTEHIIHSIM,
NPEIbABISIEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
MOJIrOTOBKH Ha PHIHKE TPy,
0000111eH1E 3apYOEIKHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BELYLIIUMH
paboToaaTensmu,
00bEeIMHEHUSIMU
paboToaaTeinei oTpaciu, B
KOTOpOi1 BoCcTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaIpaBJICHUS TIOJATOTOBKH.

[IpodeccrnonanbHblil cTangapT
40.011 «Chenuanuct mo
Hay4HO-HCCIIEA0BATEIBCKUM U
OTIBITHO-KOHCTPYKTOPCKHM
pazpaboTkamy,
YTBEPKJICHHBIN PUKA30M
MuHucTepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 §,
O6o0061enHas TpynoBas

byHKIMS
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[1K-4.3 Bnaneer
COBPEMCHHBIMH MCTOAaMU
00paboTKH JaHHBIX

A. IlpoBeneHue Hay4HO-
UCCIIEI0OBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboOTOK MO OTAEITbHBIM
paszenaM TEMBI.

AJ02.5. OcyecTBiieHue
BBITIOJTHEHHS SKCIIEPUMEHTOB
1 oopMmIIeHUS PE3YIbTATOB
HCCIeI0BaHuM U pa3paboToK.
(YpoBeHb KBaTU(pHUKAIIUH — 5).

Beimonnenue
(byH1aMEHTaIbHbBIX U
MPUKIAIHBIX paboT
IIOMCKOBOTO,
TEOPETHUYECKOTO U
HKCIIEPUMEHTAIBHOTO
XapakTepa ¢ LeNbIo
OIpe/ieNIeHUs] TEXHUUYECKHX
XapaKTepUCTUK HOBOH
TEXHUKH, a TAKKe
KOMIUIEKca paboT 1o
paszpaboTke
TEXHOJIOTHYECKOH
JOKYMEHTAIH

XUMHUYECKOe, XUMHKO-
TEXHOJIOTHYECKOE
MPOU3BOJCTBO

CKBO3HBIE BUJEI
npohecCuoOHATBHOU
JeSITENIbHOCTH B
MIPOMBIIIJICHHOCTH (B cepe
OpraHu3aluy U MPOBEICHUS
Hay4yHO-
HCCIIeIOBATENIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B o0nacTu
XMUMHYECKOTO U XUMHUKO-
TEXHOJIOTUYECKOT0
MTPOM3BO/ICTBA).

IIK-5 Cnocoben
pa3pabaThIBaTh U
BHEPSATH
TEXHOJOTHYECKHE
MPOIIECCHl B 00J1aCTH
ANMEKTPOXUMHUYCCKUX
MIPOU3BOJICTB M 3aIIHUTHI
OT KOPpO3UH
IIPOU3BOICTBEHHBIX
00BEKTOB

IIK-5.1 3HaeT 0CHOBEI
pa3paboTKu
TEXHOJOTHYECKUX
MIPOIIECCOB HAHECCHUS
MOKPBITHH C 3aJaHHBIMU
CBOMCTBaMH B 001aCTH
AIEKTPOXUMUUYECKHUX
MIPOU3BOJICTB

IIK-5.2 3HaeT ocHOBHEBIC
METOJIbI 1 TEXHUYECKHE
Cpe/CcTBa, MPUMEHSIEMbBIC
JIJIS 3aIUTEI
METAINIOKOHCTPYKIIUNA OT
KOPPO3UH

I1K-5.3 Ymeer onpeaensTh
TEXHOJIOTHYECKHE
napameTpbl MPOIIECCOB
HaHECEHUs MOKPBITUI 1
AJIEKTPOCHUHTE3a

AHanu3 TpeboBaHUM K
po¢eCcCHOHATHHBIM
KOMITCTEHIIHSIM,
MPEIbSABISIEMBIM K
BBIITYCKHHUKAM HaIlpaBJICHUS
MOJATOTOBKU Ha PHIHKE Tpy/a,
000011eHIE 3apyOSIKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIbTAIMH C BeIyIIUMU
paboToaaTessmMH,
00BbeIMHEHUSIMHU
paboToaTenei oTpaciu, B
KOTOPO#1 BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HAIpPaBIIEHUS TIOJTOTOBKHU.

[TpodeccrnonanbHbIi cTaHgapT
40.011 «Coenuanuct 1o
Hay4HO-UCCIEA0BATEIbCKUM U
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XUMHYECKUX IIPOIYKTOB,
AHAIN3UPOBATH UX
B3alMOCBSI3b C

3¢ (HEeKTUBHOCTHIO
nporecca, KaueCTBOM U
CBOMCTBAMHU MOJIy4aE€MbIX
ITOKPBITUI

IIK-5.4 Ymeet
paCCqI/ITI)IBaTI) OCHOBHBIC
XapaKTepUCTUKU
KOPPO3UOHHOTO TMpoIecca

IIK-5.5 Bnaneetr MmeTogaMu
OTIpe/IeTICHUsI OCHOBHBIX
TCXHOJIOTNYCCKUX
napameTpoOB MPOIECCOB B
oOnactu
SHeKTpOXHMquCKHX
MIPOU3BOJICTB

[1K-5.6 Bianeer ciocobamu
3alIUTBI OT KOPPO3UHU

ONBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN [IPUKA30M
MuHncrepcTBa Tpyaa u
COLMAJIbHOM 3aIUTHI
Poccniickoit ®denepanuu ot
04.03.2014 Ne 1218.
O06o00meHHas TpyaoBast
byHKIUS

A. TlpoBenenue HayqyHO-
HCCIJIEIOBATENbCKUX U
OTBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTACTHLHBIM
paszzeniaM TeMBI

(YpoBeHb KBaUpHUKAIUN — 5)

[IpodeccrnonanbHblil cTangapT
40.022 «Croenuaiuct 110
AIEKTPOXUMHUYECKON

3aIUTe OT KOPPO3UU
JIMHEHHBIX COOPYKECHHUI U
00BEKTOBY, YTBEPKACHHBII
npukazoM MuHucTepcTBa
TpyAa U COLMAIbHOM 3aIlIUTHI
Poccuiickoit denepanyuu oT
«08» centsops 2014 r.

No 614n.

C: PykoBoacTBO pabotamu 1o
AIIEKTPOXUMUYECKOM 3aIuTe
JIMHEHUHBIX

COOPYKEHHI U 00BEKTOB
(ypoBenb kBanudukanuu — 6)
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Brinosnnenue
(byHIaMEHTABHBIX U
MPUKIIAJHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
Xapakrepa C LEeJbI0
OTpE/IENICHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAKKe
KOMIUIEKca paboT 1Mo
pa3zpaboTke
TEXHOJIOTUYECKON
JOKYMEHTalluu

XHUMHUYECKOE, XUMUKO-
TEXHOJIOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccHoHATBHO N
JEeSITEIILHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpTraHM3aIUH 1 TPOBEICHUS
Hay4HO-
HCCIIeIOBATEIIbCKIX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B o0nacTu
XHUMHYECKOTO U XUMHUKO-
TEXHOJIOTUIECKOTO
MIPOU3BO/JICTBA).

ITK-6 Criocoben
BEIOMpATH 000PYyI0BAaHUE
U TCXHOJIOTUYCCKHUC
napamMeTpsl Iporecca
TUTSL DIICKTPOXUMHUYECKUX
IIPOU3BOJCTB

[1K-6.1 3naer
TEXHOJIOTUIECKOE
000pyI0BaHNE U MTpaBUIIA
€ro IKCIUTYaTalllH B
obnactu
SJICKTPOXUMUYICCKHUX
IIPOU3BOJICTB

[1K-6.2 YmeeT nonbuparsb
TEXHOJOTHYECKHE
napaMeTpsl Iporecca u
HCII0JIb30BAaTh
Heo0X0oauMOoe
000pyTI0BaHNE

I1K-6.3 Bnageer ocHoBaMu
MIPOCKTUPOBAHUS
TEXHOJIOTUYESCKOM JTUHHH C
y4EeTOM
pecypcocOepexeHus u
9KOJIOTHYSCKOM
0€3011acCHOCTH TIPOIIECCOB

AHanu3 TpeboBaHU K
npodeccnoHaTbHBIM
KOMITETEHIIHSIM,
MPEIBSIBISIEMBIM K
BBIITYCKHUKAM HAIIPaBJICHUS
MOJITOTOBKH Ha PBIHKE TPY/Ia,
0000111eH1E 3apYOEKHOTO
OTIBITA, POBEICHUS
KOHCYJIBTAIIMH C BEYIIUMH
paboToaaTensmu,
00bEeIMHEHUSIMU
paboToaaTeinei oTpaciu, B
KOTOpOi1 BoCcTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaIpPAaBJICHUS TIOJITOTOBKH.
[IpodeccrnonanbHblil cTangapT
40.011 «Crneuunanuct mo
HAy4YHO-UCCIIEI0BATENbCKUM U
OTBITHO-KOHCTPYKTOPCKUM
pazpaboTKamy,
YTBEPKJICHHBIN TPUKA30M
MunucrtepcTBa Tpyaa u
COIMAJIbHOM 3aIlIUTHI
Poccuiickoit denepanyu oT
04.03.2014 Ne 121H.
O06001meHHas TpyaoBas
byHKIMS

A. IlpoBenenue Hay4HO-
MCCIIEIOBATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTIACIbHBIM
paszzenaM TeMBI

(ypoBeHb KBaM(pHUKAIUH — 5)
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[TpodeccronanbHbIi cTaHAAPT
40.117

«CrnenuaiicT 1o
HKOJIOTMYECKOM 0e3011acHOCTH
(B IPOMBILIEHHOCTH)»,
YTBEPKIACHHBINA IPUKA30M
MuHuncrepcTBa Tpyaa u
COLMAJIbHOM 3aIIUTHI
Poccniickoit ®denepanuu ot
07.09.2020 r. Ne 569H.
TpynoBas QyHKIUSA

C/01.6 IIpoBeneHue
HKOJIOTMYECKOT0 aHaJIN3a
MIPOEKTOB PAaCIIUPEHHUS,
PEKOHCTPYKIUH,
MOJIEpPHU3AINH JIEUCTBYIOIINAX
MIPOU3BO/ICTB, CO3/IaBAEMBIX
HOBBIX TEXHOJIOTHI U
000pyI0BaHUS B OpraHU3alUN
(ypoBeHb KBanu(puKaum — 6)
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5 AHHOTAIIUA PABOYUX ITPOI'PAMM JUCHUILJIUH, TIPAKTUK U TUA
5.1 IncuunuHbl 00513aTeJILHOM YaCTH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILJIMHBI
«HMHOCTpaHHBIH A3BIK»

1. Hesb qucuMNMIMHBI — TPUOOPETEHHE 00YJaIOMUMHUCS 00Iel, KOMMYHUKAaTUBHOW H
npodeccHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTalax S3bIKOBOM
MOJATOTOBKH  TO3BOJIIET  MCIOJL30BaTh  WHOCTPAHHBIM  SI3bIK  NPAKTUYECKH KAk B
npodeccHoOHAIBHON (MPOW3BOJCTBEHHON ¥ HAy4YHOH) JAEATEIBHOCTH, TaK W JUIA  Ieliei
caMmo00pazoBaHMsI.

2. B pe3yabTaTe M3yUyeHUs] TUCHUIJIMHBI 00YYAKOUIUICS T0JI2KEH:

Obnadams ClenyONUMA KOMIIETCHIIUSAMHU U UHIANKATOPAMH UX JOCTHKEHUS ©

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

3uams:

- OCHOBHBIE CIOCOOBI  COYETAEMOCTH  JIGKCMUECKHX €IUHUIl U  OCHOBHBIC
CJIIOBOOOpa3oBaTEILHBIC MOJICIIH,

- PyCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPAKEHUH PEYH B TIPOIIECCE MEKINIHOCTHOTO
1 MEeXKYJIBTYPHOTO B3aUMOJICHCTBUS,

- OCHOBHBIE IPUEMBI U METObI pehepUPOBAHKS M AHHOTUPOBAHUS JTUTEPATYPHI;

- TIACCUBHYIO W aKTHBHYIO JIGKCMKY, B TOM 4YHCJE€ OOIIEHAyYHYI0 W CICIHAIBHYIO
TEPMUHOJIOTHIO, HEOOXOUMYIO JIJIsl pabOThI HaJl TUTIOBHIMU TEKCTAMH;

- IpueMbl paboThl C OPUTHHAIBHON JIUTEPATYpON HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTHHAIILHON JTUTEPATYPOH Ha HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTH IIEPENUCKY HA U3Y4aEMOM SI3BIKE C IIEJIbI0 MEKINYHOCTHOIO U MEKKYIBTYPHOTO
B3aUMOJICHCTBHS,

- BECTH PEUEBYIO JIEATEIILHOCTh MPUMEHUTENBHO K chepe ObITOBOM U MpodecCHoHaTbHON
KOMMYHHUKAaIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YpPOBHE MEKJIMYHOCTHOTO M MEXKKYJIbTYPHOTO OOIIEHUS,
HAaBbIKAMU M YMEHHUSMHU pEUYEBOM [EATENIBHOCTH TPUMEHHUTENbHO K cdepe ObITOBOH U
npodeccuoHaIbHON KOMMYHHUKAIIMU, OCHOBaMH IMyOJIUYHON peuu;

- OCHOBamH pedeprpoBaHUS U AHHOTHPOBAHUS JIMTEPATyphl HA U3y4aeMOM HHOCTPAHHOM
SI3bIKE.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

Paszoen 1. I pammamuueckue u nexcuyeckue mpyoHoCmu u3yyaemozo sA3vlka.

1.1 ChopsokeHue ¥ HM3MEHEHHE TJIaroja-cBsi3kM B (opMax HACTOSIIETO BPEMEHHU.
Bunospemennsie popmbl riaaronoB. ObpazoBanue Gopm NpoCThIX, MPOIOHKEHHBIX, MePPEKTHBIX
1 nepheKTHO-TPOJAODKEHHBIX BpEeMEH riarojia. BompocuTenbHble MPeaoKeHUsI B Pa3InyHbIX
BpeMeHax. OOpa3zoBaHue OTPHUIIATEIBHBIX (JOPM IIaroya B pa3IMyHbIX BPEeMEHaX.

1.3 ObpazoBanue MPOCTHIX, MPOJOHKEHHBIX, TEPPEKTHBIX BPEMEH INIarodbHBIX GOpM U
ynotpebnenne Qopm cTpagatensHoro 3ajnora.l.4. BumoBpemeHHble (OpPMBI  TIaroJios.
OO6pazoBaHue MPOCTHIX, MPOJIODKEHHBIX, MEPHEKTHBIX U MEePPEKTHO-MPOTOKEHHBIX BPEMEH.
BormnpocurenbHble peiokeHsI B pa3inuHbIX BpeMeHax. OO0pa3oBaHue OTpHUIIATEIbHBIX (HOopM
rJ1arojia B pa3JiMuHbIX BpEMEHAX.

1.4 Tlpuvactus. [Ipudactus HacTosiero u mnpormreanero Bpemenu. [lepdektaeie Gpopmbl
npuyacTusi. MecTo mpuvacTuii B mpeioKeHn. AOCOTIOTHBINA TPUYACTHBIN 000POT.
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1.5 Nndunurus. @opmel nHpuauTHBA. [IponomwkeHHbI U nepheKTHBINH WH(DUHUTHB.
Oyakiun uHGUHUTHBA B mpemiokeHun. OOpa3oBaHue u ynoTpeOieHHEe WH(OUHUTUBHBIX
00OpOTOB THUIIA «CIIOKHOE TIOJUICKAIIEE» U «CIOKHOE JIOTIOTHEHHUEY.

1.6 Mopnanensie rinaroisl. CTpykTypa npemnoxkeHus. [lpuHiumsl cioBooOpa3zoBaHUS.
Coxkpamenus (a00peBuarypsi). O603HaueHue natel [IpaBuia 4TeHHUS] XUMHYECKUX JJIEMEHTOB,
0003HaYCHUI W (POPMYIT HEOPraHWYECKHX COCAMHCHUN W YPAaBHEHUH XUMUYCCKUX PEAKIIHMA.
[IpaBuna yrenus equHuL n3mMepenus. [IpaBusia yTeHUs: HAUMEHOBAHUM OCHOBHBIX OPraHUYECKUX
COCIMHEHUM.

Paszoen 2. Pazeumue Hagvikos umeHus memamudeckux mexkcmos

2.1 YreHue TEKCTOB MO TEMaM:

2.1.1. BBenenue B cieliMagbHOCTh

2.1.2. I... MenneneeB

2.1.3. PXTY um. /.. MenneneeBa

2.1.4. Hayka 1 Hay4HbI€ METO/Ibl, HAyYHbIE CTATHU

2.1.5. CoBpeMeHHBIE HHKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas nabopatopusi. TexHrnka 6e3o0macHOCTH B JlabopaTopuu. M3mepenus B
XMUMHUYECKOH 1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexnosoruss @apMarieBTUUECKUE MPOU3BOCTBA.

2.1.10. 3enenas xumus. [IpoOGiaembl 3K0JIOTHN.

2.2 Ilonsue o Buaax ureHus. IIpocMoTpoBOe uTeHne Ha IpUMepax TEKCTOB 0 XxuMuw, J[.1.
Mengneneere, PXTY um, J[.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH MPOYUTAHHBIX TEKCTOB.

2.3 H3ydaromiee 4YTeHHWE HAYYHBIX W HAYYHO-TIOMYJSIPHBIX TEKCTOB IO BHIOpaHHOM
CHEeHaIbHOCTH Ha Tmpumepe TekcToB: «Hayka u HaydHble MeTOIbD», «XUMHYECKOE
npennpustie», «COBpPEeMEHHbIE WH)XEHEPHBIE TEXHOJOTHUN», «XUMHUYecKas jadoparopus.
Texnuka Oe3omacHOCTH B Jlaboparopuu. M3aMepeHus B XUMHUYECKOW JIAOOPATOPHH», «XHUMHS
Oynymero. CoBpeMeHHbIE TEHIECHIIUN pa3BUTUA Haykn», «buotexnonorus. ®apmaneBTuueckue
MIPOU3BOJICTBAY, «3eneHas xumus. [IpoOiaemMbl IK0IOTUNY.

Jlekcuueckue  OCOOCHHOCTH  TEKCTOB  HAyYHO-TEXHUYECKOW  HAMpPaBICHHOCTH.
TepMuHONIOTUs HAYYHO-TEXHUUECKON JTUTEPATyphl HA U3Y4aeMOM SI3bIKE.

Pa3zoen 3. Ilpakmuka ycmuoti peyu

3.1 IlpakTHka yCTHOM pedr Mo TeMaM:

3.1.1. «I'oBopuM o cebe, o0 cBoei Oyaymiei mpodeccun,

3.1.2. «Moii ynuBepcuTeT»,

3.1.3. «YHHUBEpPCUTETCKUI KaMITyC)»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHnosnoruueckas peuyb 1o teMe «o cebe u o Oynymen npodeccun». Jlekcuueckue
0COOCHHOCTH MOHOJIOTUYECKOU PEeUH.

3.3 PeueBoil 3THKET TMOBCETHEBHOTO OOIIEHUS (3HAKOMCTBO, MpECTaBJICHUE,
YCTaHOBJICHHE M TOJIep’KaHhe KOHTAKTa, 3alpoc U coodlieHne uHpopMauu, nodyxaeHue K
JEWCTBUIO, BBIPAYKEHHE POCHOBI, COTTIACHS).

Oco0eHHOCTH AUATOTUYECKON pedr MO MPOHAEHHBIM TEMaM.

Paszoen 4. Ocobennocmu sa3vika cneyuaibHoOCmu

I'paMMaTndeckue TpyJHOCTH SA3bIKA CHIELUATIBHOCTH:

4.1. I'pammaTHUeCcKue U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEUAIBHOCTH:

Paznuunble BapuaHTHI IEpeBOa MpUYACTU Ha pyccKuil s3bIK. [IpuyacTHbIe 000POTHI U
IIPUEMBI UX [IEPEBOJIA HA PYCCKUM A3BIK.

4.2. CocnaratenbHoe HakJoHEHHE. POPMBI COCIAraTeIbHOTO HAKIOHEHUS B U3y4aeMOM
a3plke. MogjanbHble TJaroibl M UX HCIOJIB30BAHME B MPEUIOKEHHUSIX B COCIAraTelIbHOM
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HaKJIOHEHMH. Tumbl yCIIOBHBIX IpeMIOKEHUM. BapuaHThl 1epeBoja IPEMIOKEHUM B
coClIaraTeJIbHOM HAaKJIOHEHUM U YCIOBHBIX IpeanokeHui. [lopsnok cioB B NpeioKEHUU.
OMpaTruecKrue KOHCTPYKIIHH.

4.3. V3ydyenue mpaBui MEpeBOja pasin4HbIX (GopM HMHOUHUTHBA U WHOUHUTHBHBIX
000pOTOB Ha PYCCKUH S3BIK.

4.4 N3zyyaroliiiee YTeHUE TEKCTOB MO0 TEMAaTHKE:

1) «JIabopaTtopus»

2) «3Mepenust B XUMUYECKON 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH — CHEIMAIbHOM HaydYHO-TEXHHYECKOW JIMTEPaTypBhl.
Opranuzanusg paboThl €O crneuuaidbHbIMU cioBapsmMu. llonstue o pedepupoBaHun u
AHHOTHPOBAHUH TEKCTOB MO crienuanbHOCTH. [Torck HOBO# MHpOpManmu pu paboTe ¢ TEKCTaMU
U3 TEpPUOJMYECKUX H3JaHUN M MOHOrpaduii, HHCTPYKLIMH, MPOCIHEKTOB U CIPaBOYHON
JUTEPaTyphl 110 paccCMaTpUBAEMOI TEMATHKE.

4. O0beM yueOHOM THCHHIIINHBI

B Cemectp Cemectp
cero
Bux yue6HO# paGoTHI 1 cemectp | 2cemectp | 3 cemectp | 4 cemecTp
3E Axar. 3E Axan. 3E Axap,. 3E Axap,. 3E Axap,.
q. q. q. q. q.
Obuwian TpynoemMKocTl | g | 3540 | 20| 720 |20| 720 |20| 720 |30/ 1080
JTUCHUTIIINHEI
Konrakrnas padora— | 5 o1 1594 | 99| 320 09| 320 |09] 320 |09] 320
ayIUTOPHbIE 3aHATHA:
%”;‘;‘Tmecm““’”m 3,6| 1280 |09 320 [09]| 320 |09 320 |09 32,0
Camocrosreannas 44| 160 |1,1] 40 |11| 40 |11| 40 |11 40,0
padora
KonrakrHas
caMoOCTOsATEIbHAL 0,6 0,2 0,2 0,2
pabota
4,4 1,1 1,1 1,1 1,1
CamocTosTenbHOE
M3y4YEeHUE Pa3/eiioB 159,4 39,8 39,8 39,8 40,0
JICLIUTUTUHBI
Bujabl KOHTpPOJIA:
Bujg kourposs u3 YII + + +
9K3aMeH 1,0| 36,0 - - - - - - 1,0 36,0
KonraktHas pabora —
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTalus 1,0 ) } ) 1,0
[ToaroroBka K 3K3aMeHy. 35,6 - - - 35,6
Bun urorosoro 3auer 3auer 3auer JK3aMeH
KOHTPOJISI:
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Bun yaebnoit
paboTsl

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemectp

4 cemecTp

3E Actp.

Actp.
q.

3E

3E

Actp.
q.

Actp.
4.

3E

Actp.
4.

3E

Oomas
TPYAOEMKOCTh
JIUCIUILINHE]

9 243

2 54,0 2

54

2 54

3 81

KonTtakTHas
pabora —
ayJIUTOPHbIE
3aHATHSA:

3,58 | 96,75

089 | 24

0,89

24

089 | 24

0,89 24

[IpakTrnueckue
3anstus (I13)

3,6 96

089 | 24

0,89

24

089 | 24

0,89 24

CamMmocTosTeIbHASA
padora

4,4 120

1,11 30

1,11

30

1,11 30

1,11 | 30,0

KonrtaktHas
caMOCTOSATEILHAS
paborta

CamMmocTosiTenbHOE
M3y4YeHUE Pa3/esioB
IUCIATUINHEI

0,45

4.4
119,55

0,15

0,15

0,15

1,11
29,85

1,11

29,85

1,11
29,85

1,11
30,0

Buabl koHTpOJIS:

Bua kouTpoJis u3
Y1

IK3aMeH

1,00 | 27,00

1,00 | 27,00

KonrtaktHas pabota
—  MPOMEXKYTOYHAs
aTTecranus

IToaroroBka x
dK3aMEHYy.

0,30
1,00

26,70

0,30
1,00

26,70

Buja urorosoro
KOHTPOJIS:

3auer

3auer

3auer

DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI

«HcTopus (ucropusi Poccun, Bceod1masi uCTOpus)»

1 He.]'lb AUCHUIIJIMHBI — (I)OpMI/IpOBaHI/Ie Y CTYACHTOB HCJIOCTHOI'O0 MPEACTABJIICHUA 00

HUCTOPHUYCCKOM ITPOIIJIOM POCCI/II/I, €€ MCCTC BO BCCMUPHO-UCTOPHUYICCKOM ITPOLECCE.

2 B pe3yabTaTe M3y4YeHUs1 AUCHHUILINHBI 00y4arOIIUICS J0JIKEH:

Obnaoamo CJICAYIOMIUMHU KOMIICTCHIUAMU U UHAUKATOPAMU UX NOCTHIKCHUS:

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

3name:

— OCHOBHBIC HAIIpaBJICHUA, Hp06J'ICMBI 1 MCTOIbI HCTOqueCKOﬁ HAayKH;
— OCHOBHBIE€ JTallbl M KIIIOYEBBIE COOBITHS HCcTopun Poccun n MHpa, 0COOCHHOCTHU
Pa3sBUTUA pOCCHﬁCKOFO ToCydapCTBa, BBIAAOIINXCA JesaTeleil OTEYECTBEHHOM U BCCO6H.ICI>1

HCTOPUH.
Ymems:
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— COOTHOCUTH OOIIME HMCTOPHYECKHE MPOIECCHl W OTHENbHBIE (DaKThl; BBISBIATH
CYIIECTBEHHBIE YEPThl MCTOPHUYECKUX MPOIECCOB, SIBICHUA W COOBITHIA; aHAIN3UPOBATh
COLIMAIbHO-3HAYMMBIE ITPOOIEMBI;

— (opMynupoBaTh M apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO TIO3HMIMIO TIO
Pa3IUYHBIM MPOOIIEMaM UCTOPHH.

Braoemy:

— TpPEICTaBICHUAMHU 00 HCTOPHH KaK HayKe, €€ MECTE B CHCTEME TYMaHUTapHOTO 3HAHMS;

— MPE/ICTABICHUSIMU 00 OCHOBHBIX ATallaX B UCTOPUHU YEIOBEYECTBA M UX XPOHOJIOTUH;

— KaTeroprajbHO-TIOHATHIHBIM alnapaToM H3y4aeMOU TUCIUIUINHEI,

— HaBBIKaMH aHAJIN3a UCTOPUYECKUX HCTOYHUKOB.

3 Kpartkoe coaep:kanue JMCIHUIIHHBI

Paspen 1. MHcropus B cucreMe COUMAIBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTO00JI0OTMH HMCTOPUYecKoil HayKu. OCO0EHHOCTH CTAHOBJIEHHSI I'OCYJapPCTBEHHOCTH B
Poccum o cpaBHeHHIO ¢ eBpONEiiCKMMH PaHHeCPeIHEeBEKOBBIMHU IOCY1apCTBaMH.

Mecro ucropum B cucreMe Hayk. lIpenmer wmcropuyeckoil Hayku. Ponp Teopum B
no3HaHuu rnpouuioro. CymHocTs, (opmbl, (YHKIUM HcTOpUyYecKoro 3HaHudA. lloHsaTue
HUCTOPUYECKOTO HCTOYHMKA, KJIAacCUpUKaLUs HCTOpUUECKUX HcTOouyHUKOB. Mcropus Poccum —
HEOoTbeMJIeMasl 4aCTh BCEMUPHOM UCTOpUU; 00lIee U 0COOEHHOE B UCTOPUUECKOM Pa3BUTHH.

Antponorene3. Heonutnueckas pepomtonnsa. CounuanbHbli cTpod. Pasnoxenwne
nepBoObITHOM 00mKHEL. [{uBunmsanuu peuero Boctoka. 'ocynapctBa antnuHoctu. Hapons! u
JpEBHEMIINE rocyrapcTsa Ha Tepputopun Poccun. DtHorenes cnapsiH. Benukoe Ilepecenenne
HapooB B [1I-IV BB.

Tpamuumronneie  (GOpMBI  COIMATBHONW  OpraHM3aIlMid  EBPONEHCKHX HApOJOB B
JIOTOCYJJAPCTBEHHBIN Tiepuoj. BO3HMKHOBEHHME pPaHHECPEIHEBEKOBOM TOCYJApCTBEHHOCTH B
EBpore.

OTHOKYJIbTYPHbIE W COLMAIBHO-TIOJUTHYECKHAE MPOIECCHl CTAHOBJICHHUS POCCHUHCKOU
rocynapctBeHHocTd. Hauanmo poccuiickoii rocymapctBeHHOCTH. KueBckas Pych. Ilpunsitue
xpuctuanctBa. Pycckue 3emun B XII — XIII BB. MoHrosno-rarapckoe HamectBue Ha Pych.
DKcnaHCcus B 3alaJHbIE U CEBEPO-3alaJHbIe PyCCKUE 3eMIIM. Bennkoe KHSHKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo CcpelHEBEKOBbSI BO BCEMHUPHO-UCTOpUYECKOM mpouecce. CKilaJbIBaHHE OCHOB
HallMOHAJBHBIX TocyaapcTB B 3anaaHoi EBpone. Ob6pa3zoBanue Poccuiickoro rocymapcrsa, ero
HMCTOPUYECKOE 3HAYECHUE.

Poccus B8 XVI B. - XVII BB. ¥V ucrokoB HoBoro Bpemenu. OCOOEHHOCTH COCIIOBHO-
npeacTaBuTenbHOM MoHapxuu B EBpore m Poccun. Havano XVII Beka — smoxa BceoOmero
eBponeiickoro kpusuca. CUHXpPOHHOCTh KPU3HUCHBIX CUTYyalluid B pa3HbIX cTpaHax. «CMyTHOe
BpeMsi» B Poccun.

I'enesuc kamuramusma. Ero gopmbl U cocyliecTBOBaHUE C 3JIeMEHTaMu (eoanu3ma.
OcoOeHHOCTH pa3nu4HBIX pernoHoB EBpomnbl. DopMupoBanue MupoBoro pbsiHKa. [logbem
MaHy(paKTypHOT0 Mpou3BoAcTBa. POPMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camozaepkaBus B Poccun. «Bropoe mznanue» kpenoctHuuectBa — CobopHOe
ynoxxenue 1649 r. u ropuanyeckoe oopmiieHne KpenocTHoro npapa. Cexyaspusanus pycckoi
KYJIbTYpHI.

Pazgea 2. Or HoBoro k HoBelimemy Bpemenn. Poccuiickas umnepus B XVIII-
Havyaje XX B.

Poccuiickoe rocyagapctso B X VIII Beke — Beke MoJepHU3aLUU U ITpocBeleHus. Pedopmbl
Iletpa I xak mepBas MOMNBITKa MOJEPHU3ALMU CTpaHbl, €€ ocoOeHHOCTH. DPOopMHpOBaHUE
Poccuiickoii umnepun. OCHOBHBIE HAINpaBJIEHUS «EBPONEU3ALMM» CTPaHbL. IBOJIOLMS
COLIMANIBHOM CTPYKTYpHhI oOmecTBa. JlanpHelee pacimupenue rpanul Poccuiickoit uMmepuu.
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Wneiiable u  coumanbHO-noJuTH4eckue UCTOkU IIpocBemenus. OCHOBHBIE YepThI
IIPOCBETUTENIBCKON HECOJIOTMH: YEJIOBEK U IOCYAApPCTBO, «ECTECTBEHHOE IIpaBO», dTHKA. Maes
mporpecca Kak TOCIOJCTBYIOIIEE TEYeHHEe B OOMIECTBEHHOW MbIcau. Poccus B amoxy
npocsereHHoro abcomorusma. Poccust u EBpona B XVIII Beke. M3MeHeHUsT B MEXTyHAPOJHOM
0JI0’)KeHUH Poccuiickoi nMIepuu.

Poccus B XIX cronerun. Ilpomsbinuienssiii nepesopotr B EBpone u Poccun: oOiiee u
ocobenHoe. Baxwneiimme ycnosus nepexona Poccun kK MHIYCTpUATBHOMY OOILIECTBY — pPEIICHHE
KpPECTBhSIHCKOTO BOIIPOCA M OTpaHUUYEHHE caMoJIepKaBus. JJMMTeIbHOCTh, HENIOCIIEJ0BATEIbHOCTD,
IUKIMYHOCTH Tporecca OypkyasHoro pedopmupoBanus. EBponeiickas peBomronns 1848—-1849
rr. Utoru, 3HaueHue, MICTOPUYECKUE MOCIIEICTBUS.

Ponp cyObexTHBHOTO (pakTopa B mpeomosieHnn otctaBanus. Pedopmer XIX Beka, ux
3Hauenue. OOmecTBeHHbIe ABUKeHUs B XX Beke.

Poccus u mup Ha pyOexe BEKOB: HEPaBHOMEPHOCTb M NMPOTUBOPEUYHMBOCTH PA3BUTHUS.
OO01ue uToru poccuiickoit MoiepHM3auu K Hayany XX Beka.

CootHomenue noautuueckux cui B Poccun B Hauane XX Beka. Hapactanue kpusuca
camozepkaBusi. IlepBast poccuiickas peBomtonus. OOpa3oBaHHE TMOJTUTHYECKUX IMAPTHUH.
l'ocynapcrBennas nqyma Hadana XX BeKa Kak IEPBBIM ONBIT POCCHUUCKOIO MapjJaMEHTapu3Ma.
CronbimuHckas arpapHas pedopma. IlepBas mwupoBas BoilHa u ywactue B Heill Poccum.
®eBpanbckas pepomonns 1917r. 1 KOpeHHbIE U3MEHEHHUSI B IOJUTUYECKOM )KU3HU CTPAHBI.

Pa3znesn 3. BcemupHo-ucropudeckuii npouecc 1 XX Bek. OT COBETCKOro rocyiapcraa
K coBpemeHHoil Poccumn.

dopMupoBaHWE W CYIIHOCTh coBeTcKoro crpost (1917-1991rr.). Mapkcusm Kak
UJIe0JIOTHYecKasi OCHOBA PEBOJIIOLIMOHHBIX MpeoOpa3zoBaHuil U poccuiickue peanuu. [loarotoska
n nobena OkTaOpbCKOro BoOpykeHHOTo BoccTaHusi B Ilerporpanme. Il Bcepoccuiickuii chesn
CoBeToB 1 ero peleHus. JKOHOMUYECKas U COLMalIbHAs MOJIUTUKA 00JIbIIeBUKOB. [ paxaanckast
BOIHA U nHOCTpaHHas nHTepBeHnus. Cynp6a u 3Hauenne HOIla. YTBepkaeHne 0 THOAPTHITHOM
noyuTrdeckoit cuctemel. O6pazoBanue CCCP. [Tonutnaeckas 6oppda B MapTUU U TOCYIAPCTBE.
CCCP B roas! nepBbix naruietok (koner 20-x rr. — 30-¢ rr.). @opMHUpOBaHUE PEKUMA JTUIHON
BJIACTH Cranuna u KOMaHIHO-a/IMUHUCTPATUBHOU CUCTEMBI YIIPaBIICHUS
rocygapctBoM. Totanmrapusm B EBpone u CCCP: obmiee u ocobeHHoe. BHemHsAs moauTrka
CCCP B 20-30-¢ rr. HestenbHocth KomuutepHa. CCCP Bo BTOpoii MupoBoil u Benukoit
OteuecTBeHHOM BoitHe. Pemaromnuit Bkiag CoBerckoro Coro3a B pa3rpom darimsma.

W3meHeHre COOTHOLIEHUS CUJl B MUPE ITOCIIE BTOPO MUPOBOM BOMHBI. Hauano «xomoqHoi
BoWHB. «JlokTpuHa TpymsHa» u «llnman Mapmamray. ®opMupoBaHrue OHIMOJISIPHOTO MHDA.
B3anMooTHOLIEHHs cO CTpaHaMH «HapoJHOM aeMokpatun». Coznanne CoBeTa S3KOHOMUYECKOU
B3aumonomonu. Koudnukr ¢ KOrocnaBueit. Opranuzanus CeBepoaTiaHTHUECKOTO JIOTOBOpA
(HATO). Coznanme Opranumzanuu BapmiaBckoro poroBopa. Boiina B Kopee. TpynHocTu
nocieBoeHHoro pasButust CCCP. VYxkecToueHHE MOJUTHYECKOTO PEXHMMa M HAECOJIOTHYECKOTO
koHTpoJs. [lombiTku oOHOBIEHUS «rocymapcTBeHHOro conuanu3may. XX cwe3n KIICC u
ocyxJeHue Kynpra tuuyHoctd CranuHa. «OTTenensy B JyXOBHOHU cdepe.

DOxoHomuueckue pedopMbl cepeauHbl 60-X ToI0B, NPUYUHBI HUX HE3aBEPIIESHHOCTH.
«["ocynapctBo OmaroneHctBus». IV u V Pecnyonuka Bo ®@pannun. O6pa3oBanue u Pazpurue
OPI'. «OxoHoMuueckoe uyno» Anonuu. Pacnaa konoHuanbHOM cucteMbl. HeokoHcepBaTusm
Benuko6purtanuu. Peiironomuka B CIA.

HapacTtanue Kpu3UCHBIX SIBIEHUH B coBeTCKOM obuectBe B 70-¢ — cepenune 80-X roJoB.
Hosas Koncrutynus CCCP. Konuennus «passurtoro connanuzMa». Baemnssa noautuka CCCP
B KoHIle 60-X Hayasie 80-X IT.: OT pa3psAIKH K 000CTPEHHIO MEXIyHApOAHON 00CTaHOBKH.

«Ilepectpoiika»: CyIIHOCTb, 1I€JHU, 33]1a4l, OCHOBHBIE 3Talbl, pe3ynbratel. Pacnag CCCP.
O6pazoBanue CHI'.

CraHoBneHHe HOBOW poccuiickoi rocynapctBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JIuGepanbHasi KOHIENIHNS POCCUICKUX pedopM: IEpexo/1 K phIHKY, (POPMUPOBAHKE I'PAXKTAHCKOTO
oOriecTBa 1 MpaBoBoro rocyaapcersa. «lllokoBas Tepanush» sKOHOMUYECKUX pedopM B Havase 90-
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x rojpoB. Koncrutynus Poccuiickoit ®enepanuu 1993r. MexHanuoHanbHble OTHOLIEHMSL.
[Tonutnyeckue napTuu U oOIIEeCTBEHHBIE 1BUKeHUS Poccumn Ha coBpeMeHHOM 3tanie. Poccust Ha
IIyTU MOJiepHU3anuu. Poccus B cucteMe MUPOBOM DKOHOMUKH U MEXTyHApOIHBIX cBsA3eil. HoBble
TEONOJUTUYECKOE pEalMd B MHMpPE M HUX BIMSHME Ha BHEIIHIOW MNOIUTHKY Poccuiickon

denepauuu.

4 O0beM yueOHOM TMCUMILINHBI.

Bua yueOHo#i paGoThl

O0beM TUCHUTIINHBI

3E Alf{a)l' AcTp.u.
OO0uiasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 4 144 108
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,3 48 36
B TOM 4mncJjie B opMe MPAKTHYECKOI MOATOTOBKH
(npu nanuuuu) ) ) )
Jlexun 0,9 32 24
B TOM 4HcJjie B (hopMe MPAKTHUYSCKOM TOATOTOBKHY (npu HAIUYULL) - - -
[TpakTnueckue 3anstus (113) 0,4 16 12
B TOM 4HcJjie B (hopMe MPaKTHUSCKOM MOATOTOBKHY (npu HAIu4uu) - - -
CamocrosiTeJibHasi pa6oTa 1,7 60 45
KoHTakTHas camocTosiTeNbHas paboTa
(AmmK uz VII ons 3au / 3a4 ¢ oy.) 17
CamocrosiTeTbHOE U3YUeHHE Pa3/IeiioB QUCIUTUINHBI (11U Opyeue ’ 60 45
BUOBL CAMOCTNOSMENbHOU PAOOMbL)
Buja koHTpoOJIS:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 1 0,4 0,3
ITonroroBka K K3aMeHY. 35,6 26,7
Bujx uToroBoro KOHTpoJIs: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl JUCUUIIIMHBI

«IIpaBoBeneHue»

1. He.ﬂb AUCHMIIVIMHBI — OBJIAACHNEC OCHOBAMM ITPABOBBIX 3HaHHI>'I; q)OpMI/IPOBaHI/Ie OCHOB

HpaBOBOﬁ KYJIBbTYPBI U IPABOMEPHOTI'O MOBCACHUA I'PAKJAHNHA CTPAHBI.

2. B pe3yabTaTe M3yYeHUs] JUCHMUILIMHBI 00y4AKOIIHUIICSH JOJIKEH:
Ob6nanath ciaeIyroUMMI KOMIETCHIUAMHI U UHIMKATOPaAMH UX JOCTHXKEHUS:

VK-11.1, VK-11.2, VK-11.3, OIIK-3.9, O[IK-3.10, OIIK-3.13.

3name:

— OCHOBBI pOCCHﬁCKOﬁ HpaBOBOﬁ CHUCTCMbI H pOCCHﬁCKOFO 3aKOHOJaTCJ/IbCTBA,
OCHOBBI OpraHnu3anvu u (I)YHKI_II/IOHI/IpOBaHI/ISI Cy,[[e6HLIX 1 UHBIX IIPaBOIIPUMCHUTCIIBHBIX U

MIPpaBOOXPAHUTCIIbHBIX OPraHOB,

— HPpaBOBBIE W HPABCTBCHHO-OTUYCCKUC HOPMLBI B C(bepe HpO(l)CCCPIOHEUIBHOIZ

ACATCIIbHOCTH,

— TPaBOBBIE HOPMBI, PETYIUPYIOIINE OTHOLIIEHHE YEIO0BEKa K YeI0BEKY, OOIIECTRY,

OKpYyKarollen cpene;

mpaBa ¥ 00s13aHHOCTHU TPaXkKIaHUHA;

— OCHOBBI TPYJOBOT'O 3aKOHOJATEIbCTBA;
OCHOBBI X0351CTBEHHOTO MPaBa;

— OCHOBHBIC HAIIPpAaBJICHUSA aHTHKoppynHHOHHOﬁ JIesITeIbHOCTU B PD

Ymems:
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— HCHOJb30BaTh 3TUYECKUE M IPABOBbIE HOPMBI, PETYIUPYIOLUIUME OTHOIICHUE
YeJIoBeKa K YEeJIOBEKY, OOIIECTBY, OKPY)KaIOLIeH Cpeie, MCI0JIb30BaTh MpaBa U CBOOOIBI
YeJI0BEKA U IpaXkJlaHWHA pU pa3padOTKe COLMATIbHBIX IIPOEKTOB;

— HUCIOJIb30BaThb W COCTABJIATH HOPMATUBHBIE M IIPABOBBIE JOKYMEHTHI,
OTHOCSIINECS K TPO(PECCHOHANBHOM AEATENBHOCTH, MIPEIIPUHIMATE HEOOX0JMMbIE MEPHI K
BOCCTaHOBJICHUIO HAPYILEHHBIX IIPAB;

— peaau30BbIBATh IpaBa U CBOOO/IbI YEJIOBEKA U I'PaKIaHMHA B Pa3JIMYHbIX cepax

KHU3HEJESITEIbHOCTH.

Braoemy:
— HaBBIKAMU MPUMEHEHUS 3aKOHOIATEIILCTBA MIPH PEIICHUU MPAKTUYSCKUX 3a]1a4.

3. Kpatkoe cogep:xaHue AMCHUTIIHHBI

Pa3zoen 1. Ocnosbr meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpPHUH TOCYAApCTBA

1.2 OcHOBBI TEOpHUH TIpaBa

Pa3zoen 2. Ompacau nybauunoco npasa

2.1 OCHOBBI KOHCTHUTYIIMOHHOTO TIpaBa

2.2 OCHOBBI aIMIUHUCTPATHBHOTO TIpaBa

2.3 OCHOBBHI YTOJIOBHOTO TIpaBa

2.4 Koppyniust Kak COITHAIEHOE ¥ TPABOBOE SIBJICHHE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI 3KOJIOTHIECKOTO MTpaBa

2.6 HopmaTuBHOE TIpaBOBOE pEryIMpOBaHUE 3alIUTHl HHpopMaIuu. [IpaBoBbIe OCHOBBI
3alUThI TOCYAAPCTBEHHOMN TalHbI

Pa3zoen 3. Ompacnu wacmnozo npasa

3.1. I'paxxgaHcKoe MpaBo: OCHOBHEBIE MOJIOKEHHUS OOIEH YacTu.

3.2. ABTOpCcKOE M TAaTEeHTHOE TPaBO W  TMpaBOBas  3alllUTa  pPeE3yJIbTaTOB
WHTEJUIEKTYaJIbHOM.

3.3. OCHOBBI XO3SIICTBEHHOTO (TIPEANPUHUMATEIHLCKOTO) MPaBa.

3.4. OcHOBBI CEeMEHHOTO TIpaBa

3.5. OcHOBBHI TPYIOBOTO MpaBa

Paszoen 4. Ocobennocmu npasoeozo pe2ynuposanus npogeccuoHaIbHoU 0eamerbHOCmu 8
OMOENIbHBIX OMPACTAX XUMULECKOL NPOMbIULIEHHOCTNU

4.1 OCHOBBI ~ HaIMOHAIBHOW  0E30MAaCHOCTH, TOCYJapCTBCHHOMN
MOJIMTHKH M 3aKOHOJIATEIILCTBO B 001aCTH 00ECTICUCHHUS SICPHON U paiuallHOHHON
0€30MacHOCTH.

4.2 Oco0OeHHOCTH TPABOBOTO PETrYIUPOBAHUS Tpylda pabOTHUKOB
XUMUYECKON TMPOMBIIUICHHOCTH.

4.3 HopmatuBHO-1ipaBoBasi 0a3a peryaupoBaHHS XUMHUYECKOW H

Herexumuuecko orpaciu B Poccun.
OO611ee KOJIMUECTBO Pa3eiioB 4.
4. O0beM y4eOHOH TUCHUILINHBI
s oucyunaun, uzyuaemvlx ¢ meuenue 00HO20 cemMecmpa.

O0beM THCHMIINHBI
Bua yuyeOHo# padoThI Axan. | Acip.
3E
q, q,

OO0uasi Tpy10€eMKOCTh IV CHUTIJIHHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Ipaktuueckue 3ausarus (113) 0,45 16 12
CamocrositesbHast padora 2,1 76 57
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KoHnrakTHas camocrosiTenbHas paboTa 21 0,2 0,15
CamocTosITeIbHOE U3YUEHHE Pa3/IeioB JUCIUIUIMHBI ’ 75,8 | 56,85
Buja koHTpos: 3auer

AHHOTanus padoyeil NPOrpaMMbl AU CUMIIJIMHBI
«Pusrocopus»

1. Heap aucoumiaunbl «Pumocodus» — cHopMHPOBATH y CTYACHTOB KOMIUIEKCHOE
NpeJCTaBICHHEe O POJIM U MecTe (uiaocopuu B CHUCTEME TYMAaHHTAPHBIX, COLMAIBHBIX M
€CTECTBEHHBIX HAayK, TO3HAKOMHUTH X C OCHOBaMH (HHMII0CO(CKOTO 3HAHUS, HEOOXOAMMBIMH IS
pEeLIeHNs TEOPETUUECKUX U IPAKTUYECKUX 3a/1ad.

2. B pe3yabTate u3y4eHus JUCHUIIUHBI 00yYAIOIIUIACS T0JI2KeH:

O06naaate cleayOIMMU KOMIIETEHIUAMU U UHAUKaTopaMu ux noctwxkenus: YK-5.4, YK-
5.5, YK-5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COJIEp’KaHUE TJABHBIX (UIOCO(DCKUX IIKOJ M HalpaBICHUH,
Mpe/ICTaBUTENEH 3THUX IIKOJ, CBSI3b M pa3nuuue ux ¢QuiIocopCcKux HAEH, CBSI3b HCTOPHKO-
(bumocoPpCKUX KOHIENIUN C COBPEMEHHBIMU MPOoOIeMaMU WHIUBUIYAIbHOW U OOIIECTBEHHOM
KU3HU;

yMeThb: TIOHMMaTh W  aHaJU3UPOBAaTh  MHPOBO33PEHYECKHE, COLMaJIbHBIE U
WHIUBUAyaJIbHbIE POOIEMBbl COBPEMEHHOMN )KU3HH; TPaMOTHO BECTH JIMCKYCCHIO, aHATHU3UPOBAThH
OCOOCHHOCTH MEXKYJbTYPHOTO B3aUMOJICHCTBUS, OOYCIIOBJICHHBIE pa3IMYMEM ATUYECKUX,
PENUTHO3HBIX M IIEHHOCTHBIX CHCTEM, ONMpasich Ha HapaOOTaHHBIM B HcTOpuu (uiocopun
MaTepuai; MPUMEHSTh MOJy4eHHble (uiIocopCKUe 3HAHHUS K PELIEHUI0 MpodeccuoHaIbHbIX
3azay;

BJIaJIeTh: MPEACTaBICHUAMHU O QUIOCO(PUM KaK HAYKE U CUCTEME LIEHHOCTEH, ee MecTe B
cUCTeME€ T'yMaHMTapHOTO 3HaHUs; OCHOBaMM (HIOCO(QCKOrO MBIIIICHNS; KaTeropHaabHbIM
anmnapaTroM M3y4yaeMol TUCHHMIUIMHBL, GUIOCO(PCKUMH METOIaMH aHaJIN3a Pa3JInYHbIX MpodiieM,
HaBbIKaMHM (MIOCO(CKOM KyIbTYpbl JUIsl BBIPAOOTKHM CHCTEMHOIO, LEJIOCTHOTO B3IJIsa Ha
JNEUCTBUTEIBHOCTh U MECTO XUMHUH U XUMHUYECKON TEXHOJIOTUH B LIEJIOCTHON KapTUHE MUDA.

3. Kpartkoe cogep:xanue IUCHHUILIAHBI

Beenenune. ®unocodus, ee mporcxoxaeHHE U POJib B 00ILIECTBE.

Pazoen 1. Ocnosnvie ¢hunocoghckue wixonul.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilmarow,
ApucTOTeNb, ATMHUCTUYECKU-pUMCKas ¢uiiocodus). OCHOBHBIE MPOOJIIEMBbl CpPEAHEBEKOBOU
¢unocopun u snoxu Bospoxnenus. Punocopus Homoro Bpemenn (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemenkas knaccuueckas ¢uinocodus. Pycckas dunocopus XIX —
XX BB. OcHOBBI MapkcucTCKOH punocopuu. OCHOBHBIE HAIIPaBICHUS COBpEMEHHOHU (uiocoduu.

Pa3zoen 2. @unocogcrue konyenyuu Ovimus u NO3HAHU.

[Ipobnema OwiTust B uctopuu ¢unocopun. I[loHATHS MaTepUaIbHOTO W UACATIHHOTO.
OcHoBHble (unocodckre HampaBiICHUSA: MaTepuanu3M M uaeanusM. [IpuHnun rinod6ampHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOU KapTUHE MUPA.

KoHuemnmu npoctpaHcTBa U BpeMEHHU B UCTOPUU GUITOCOPHUH U HAYKH.

[Ipoucxoxaenue cozHanus. Ponb Tpyaa B MpoUCXOXIeHUH cO3HaHUA. M neanucTuieckue
U MaTepuajgucTHueckue KoHmenmuu co3HaHus. Co3Hanwme u Mo3r. Co3HarenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHUE U CaMOCO3HAHHE.

Konueniuu rtHOCeonmorun B HcTOpuH (umocoduu: CeHCyanusM, palruoHAIU3M,
CKENTHUIU3M, arHOCTUIM3M, KOHIICTIIHS BPOKICHHBIX M, anmpuopu3M. JnanekTrka no3HaHUs:
YyBCTBEHHOE U paruoHaibHoe. OCHOBHBIE T€OPUH UCTHHBI.

Pasoen 3. Ilpobremul yenosexa 6 ghunocoghuu.

Yenosek kak mpeaMet ¢unocodckoro ananusza B uctopuu punocoduu. [poucxoxnenue
4eloBeKa: MPHUPOJHBIE W COLHUAIbHBIE YCIOBHUS AHTPOIMOCOIHMOTEeHe3a. buonoruueckoe u
COIMaNbHOE B YenoBeke. VIHANBH, MHAWBHUIYaTbHOCTD, THMYHOCTD.
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CMBbICT KU3HU U TpeJHa3HavYeHue uenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. [IBukeHue
HEHaCWINs, €ro pojb B COBpeMEHHON >ku3HM. llenm u nenHoctu. CBoOojga BoiM U
OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHbBIE, PETUTNO3HBIE, SCTETUUECKUE [IEHHOCTH.

Paszoen 4. @urocogpus ucmopuu u obwecmea

YenoBeK B CUCTEME COLIMAIBHBIX CBsi3eil. JIMUHOCTH M Macchl, CB0001a 1 HEOOXOIUMOCTh.
Qunocodust ucropuu: (opManuoHHas W IUBHIN3ANUOHHAS KOHIENIMKA HCTOPHYECKOTO
pazButus. IlporpeccucTckue W LMKIMYECKHME MOJEIM pa3BUTHUs. [700anbHble MpoOIeMbl
coBpeMeHHOCTU. KoHIenus ycToHYMBOro pa3BUTUS U CLIEHApUH OyIyLIEro.

O6miectBo 1 ero cTpykTypa. ConnanbHast, NOTUTUYECKAs U TyXOBHAs chepbl oO1ecTna.
Konnenuuu rocynapcrsa B uctopuu Guiiocopckoid MpIcn. I'paskganckoe 001IecTBO U TPABOBOE
rocyzapcTBo.

Pazoen 5. @unocogcrue npobaemovl Xumuu u XuMuieckou mexHoai02uu

Hayunoe u BHeHayuHoe 3HaHMe. CTpyKTypa Hay4HOIO 3HAHHS, €0 METOAbI U (POPMBL
HayuHnble peBosoliiyd M CMEHa TUIIOB palMoHalbHOCTU. Hayka B coBpeMeHHOM MHpe. DTHKa
HayKH U OTBETCTBEHHOCTbh YYEHOTO.

[IpoGnema cooTHOmIeHUS HayKd M TexXHUKU. ColManbHble MOCIEACTBUS HAy4yHO-
TEXHUYECKOTO Iporpecca. DTUYECKHME M SKOJIOTMUECKHE HMIEPATUBbI Pa3BUTHA HAyKU U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHas MpobieMa XMMUU KaK HAyKU U
npou3BojcTBa. llemn w  3amaum  xumudeckoil  TexHojornu. Crnenuduka  XUMHUKO-
TEXHOJIOTHYECKOI0 3HaHUA: (PyHIaMEHTaIbHOE U MPUKIIAJHOE, SMIIMPUUECKOE U TEOPETUUYECKOE.

4. O0beM yueOHOMH TUCIUNJIMHBI

Buapr yue6HO# paboThI 3E | Akax. 4. | AcTp. 4.

OO0uiasi TPy10€eMKOCTh IUCHUILIMHBI 110 y4eOHOMY mJiany | 4 144 108
Konraktnas pabora (KP): 1,78 48 36
Jlexuuu (Jlek) 0,89 32 24
[Tpaktuueckue 3ausatus (113) 0,89 16 12
CamocrositesibHas padora (CP): 1,22 60 45
CaMOCTOSATETLHOE U3YUYCHUE Pa3/ICIOB TUCITUTIIMHBI 1,22 60 45
Buja koHTpoJs: DK3aMeH

JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«OCHOBBI 5)KOHOMMKH U YIIPaBJIeHHUS NPOU3BOACTBOM

1 Ileap AMCHUIUVIMHBI — TIOJYYEHUE CHUCTEMbl 3HaHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (DYHKIIMOHHUPOBAHHS  MPOMBIIUICHHOTO  TPOM3BOJCTBA B  CHCTEME
HAI[MOHANILHOW HSKOHOMUKH, (OPMUPOBAHHE SKOHOMHYECKOTO MBIIUICHUS M HCIOJIb30BaHUE
MOJIyYE€HHBIX 3HAHUHN B IPAKTUUYECKOM IEATEIHHOCTH.

2 B pe3yabraTe U3y4eHus AUCHUILIMHBI 00y4aOUIMIACS J0JIKEH:

Obnadoams cleqyOIMA KOMIIETEHIIMSIMA U UHIAUKATOPaAMH UX JTOCTHKECHUS:

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

OIIK-3.7; OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17

3name:

- OCHOBBI SKOHOMHUYECKOU KYJIBTYPHI, B TOM 4HcIie (UHAHCOBOM IPaMOTHOCTH;
- OCHOBBI POCCHICKOM MPABOBOM CHCTEMbI M POCCHUIICKOTO 3aKOHOIAaTENbCTBA, IPABOBBIC U

HPaBCTBEHHO-3TUYECKHE HOPMEI B chepe mpodecCHoHaTbHON AeITeTbHOCTH;
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- PAaBOBBIC HOPMBI, PETYIUPYIOITUE OTHOIIICHNE YeJIOBEKA K YEIIOBEKY, OOIIECTRY,

OKpYKalollen cpele;

- OCHOBHBIE KaT€TOPUU U 3aKOHBI SKOHOMUKH;

- OCHOBBI SKOHOMHUYECKOU EATEIbHOCTU MPEANPUATHUS, €T0 CTPYKTYPY U OTPACIICBYIO
crenuQuKy; KIacCu(GUKAIHUIO MPEANPUITHH TI0 TPABOBOMY CTaTyCYy;

- COJIepKaHMe ITANOB pa3pabOTKH OTIEPATUBHBIX IIAHOB PA0OTHI IEPBUYHBIX

MIPOU3BOJICTBEHHBIX MOPA3ACICHUMN.

Ymems:

- HCTIOJTh30BaTh 3HAHHUSI OCHOB SKOHOMHWKH TPY MPUHATHN 00OCHOBAHHBIX PEUICHHUH B

Pa3IUYHBIX 00JIACTIX ACSITEIHLHOCTH,

- UCTIOJIb30BaTh 3HAHUS OCHOB YKOHOMUKH IPHU PEIICHUH IMPOU3BOJICTBEHHBIX 3a1a4;
- OCHOBAMH XO3SMCTBEHHOTO M DKOJIOTHYECKOTO MPaBa;
- IPOBOJUTH TEXHUKO-KOHOMUUYECKHI aHAJIN3 MH)KCHEPHBIX PEIICHUH.

Bnaoemy:

- HaBBIKaMHU BBIOOpA SKOHOMUYECKH 000CHOBAHHBIX PEIICHHUI B PA3IMYHBIX 001aCTsIX

KU3ZHEACSITCIIBHOCTH;

- METOJIaMH Pa3pabOTKH MPOU3BOJICTBEHHBIX IPOTPAMM U TUTAHOBBIX 3aJaHUM IS

TEPBUYHBIX POU3BOICTBEHHBIX MO IPA3/ICIICHHI;

- HaBBIKaMH BBIOOpA SKOHOMUYECKHA 0O0OCHOBAHHBIX PEIICHUH C YIETOM MMEIOITUXCSI

OTpAaHUYECHUH.

3 Kparkoe coaepxxanue JTUCUMILIIHHbI

Pa3nen 1. Beenenne. OCHOBBI PHIHOYHOM 3KOHOMHMKH

Tema 1: DxoHoMHU4eckHe MOTPEOHOCTH, O1ara U pecypcbl. JKOHOMHUYECKHUE CUCTEMBI U UX
cymHocTh. OOIIeCTBEHHOE MPOU3BOACTBO M SKOHOMHMYECKHE OTHOIIEHUS. [Ipou3BOACTBEHHBIE
BO3MOXHOCTH OOIIECTBa U SKOHOMUYECKH BbIOOP. KprBas mpon3BOJCTBEHHBIX BO3MOXHOCTEH.
3akoH yObIBaroIel mpeIeaIbHOM MOJAE3HOCTH. THIIB M MOJIETH SKOHOMUYECKUX CHCTEM. DJIEMECHT
SKOHOMMUECKOI cuctembl. TpaaunronHas 3koHoMu4eckast cuctema. CoOCTBEHHOCTh: GOpPMBI U
MyTH UX TPeoOpa3oBaHmsl.

Tema 2: PeIHOUHBIN MeXaHU3M cIipoca U npeiokeHns. CoBepIieHHast 1 HECOBEPIIEHHAs
KOHKypeHUUU. ToBapHbI (PbIHOYHBIN) THI OOLIECTBEHHOro Mpou3BojcTBa. CylmIHOCTh U
YCIIOBUS BOSHUKHOBEHHMSI pbIHKA. BUJIbI pHIHKOB U UX CTpyKTypa. OyHKIUU peiHKa. ToBap u ero
cBoiicTBa. Cripoc U npeuioxKeHne Ha pbIHKE. [[oHATHE «3aCTHUYHOCTBY. DIACTUYHOCTD CIIPOca U
NpemioXKeHus, ToueyHas U pAyrosas. CoBeplieHHass M HECOBEPIIEHHAs KOHKYpPEHIHUHU.
Mounononusa. Makcumu3zanust puObLTH MOHOTIONUCTOM. OJIUTONnous.

Tema 3: [lonsiTue  HAIMOHANBHOW  SKOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMUYECKUE
nokasaresnu. [IoHsITHs COBOKYITHOTO CIIPOCa U COBOKYITHOTO MPEIOKEHUS, (DAaKTOPbI, BIUSIONINE
Ha ux u3meHeHus. [lorpebnenus u coepexkeHrus. DKOHOMUUECKU Kpyroobopot. [IpousBoactso,
obMeH u pacnpenenenue. [lorpebnenue, coepexeHne, THBECTUIIUN TOBAPOB U YCIYT.

Tema 4: @unancoBas cuctema u ¢GuUHAHCOBAs MONUTHUKA oOmiecTBa. ['ocymapcTBeHHbIN
OIO/KET M roCcyAapcTBEHHBIH noar. Hanoru u Hajnorosas cucrema.

Pa3nen 2. JkoHOMHYECKHE OCHOBBI YIIPABJICHUSI IPOU3BOACTBOM

Tema 5: [Ipennpusitue Kak CyOBEKT PHIHOYHOTO XO3SICTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TpPOSBIEHUS Ha mOpeAnpustuu. Poip coemuamucra XUMHYECKOU
npomsllieHHOCTH. [lpenmpusitue B cucteme pbIHOYHOW SKOHOMUKH. IIpeampusarue — kak
CyObeKT U OOBEKT MPEANPUHUMATENHCKON  JeATeNbHOCTH. 3aKoHoJaTenbHass  0Oasa
NpeANPUHUMATENbCKON AesTenbHOCTH. HopmaTHBHO-TIpaBOBBIE AaKThl, PErIAMEHTHPYIOLIUE
NesITeNbHOCTh mpennpusitus. OpraHu3aloHHO-TIPABOBBIE  (OPMBI  TPEAIPUHUMATEIHCKOM
JESITeNLHOCTH U KPUTEPUH UX BBhIOOpa. DopMBI COOCTBEHHOCTH. BHEIIHSAS M BHYTpEHHSS cpeaa
NpEeANPUITHSL.

Tema 6: MarepuanbHo-TexHUYecKass 0a3a mpousBoacTBa. ChipbeBas H  TOIUIMBHO-
JHepreThyeckas 0a3a XHMHYECKUX TPOW3BOACTB. [IpoM3BOJACTBEHHas TMporpaMma H
MIPOU3BOJICTBEHHAS! MOIIIHOCTh MpeanpusaTus. KauecTBo 1 KOHKYPEHTOCTIOCOOHOCTD MPOTYKITHH.
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DOKoHOMHYECKOE€ OO0OCHOBaHWUE BBIOOpa ChIpbS W TOIUMBA.  PecypcocOepexeHue.
AJlbTepHAaTHBHBIC HICTOUHHK CHIPbS U dHepruu. OpraHu3anus CKIAJACKOro X03sHCTBa.

Tema 7: MarepuanbHO-TEXHHUECKHIE pecypchl MPEIIPUSATHSL. OcHoBHBIE
MIPOU3BOICTBEHHBIE (DOH/IBI XUMUYECKUX MPEANPUATHIA: TOHATHE, KIacCU(UKAIUSI U CTPYKTYpa.
[lonsiTue M CTPYKTYpa OCHOBHBIX cpencTB. OLEHKa OCHOBHBIX CpEACTB. METOJIbl OLIEHKU
ocHOBHBIX (poHA0B. [lokazarenn ucroab30BaHUS OCHOBHBIX IPOHU3BOICTBEHHBIX (PoHIOB. M3HOC
U amMopTH3amus OCHOBHBIX (oHIOB. OneHka 3((EeKTHBHOCTH HCIOIB30BaHUS OCHOBHBIX
MIPOU3BOICTBEHHBIX (OHAOB. BocmponsBoiacTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeAcTBa
NPEINPUSATHS: MMOHITHE, COCTAaB M CTPYKTypa. Mcrounuku GpopMupoBaHUs 0OOPOTHBIX CPEJCTB.
Ob6opaunBaeMoCcTbh 000OPOTHBIX CPEACTB. MaTepuanbHbIe 3amachkl Ha npeanpustiau. OnpeneacHue
NOTPeOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBsie pecypchl mpennpustus. llepcoHan mpennpusTéUs U ero CTPyKTypa.
OcCHOBBI OpraHuzanuy Tpyaa Ha npeanpustii. I¢G(GeKTHBHOCTh MCHOJB30BaHUS MEpCOHaIa U
pabouero BpemeHHU. [Ipou3BOIUTEIBLHOCTh TpyAa W oriaTa Tpynaa. Opranuzanusi 3apaOOTHOU
Iatel Ha npeanpusaTiHi. COCTaB M CTPYKTypa MPOMBIIIICHHO -TIPOU3BOICTBEHHOTO TTEpCOHANIA.
[Tpon3BOAUTENEHOCT TPyJa: MOHSATHE, IOKA3aTeIN U METObl U3MepeHus. MHnuBuayanpHas u
oOIIeCTBEHHAsT  TPOM3BOOUTEIBHOCTh  Tpyda. Pe3epBel W (aKTOpbl  TMOBBIIEHUS
MIPOU3BOIUTEILHOCTH TpyAa. D@OPMBI, CUCTEMBI U pa3Mep OTUIATHI TPYyAa Ha IPEANPHUSITHH.

Pa3nen 3. TeXHUKO0-I9KOHOMHYECKUI AaHAIU3 HHKEHEPHBIX PeLIeHuil

Tema 9: JIoxopI ¥ pacxo/ibl Ha MMPOU3BOJICTBO, U PEATU3ANNIO TPOAYKIIH TIPEATTPHUSITHUS.
WM3nepxku mpoW3BOACTBA MPOAYKIHMH (CEOECTOMMOCTH), MPUOBUIb, PEHTA0CIHHOCTh U
neHooOpa3oBanue. [loHATHME 3arpaThl Ha TMPOW3BOJACTBO W  peAM3AlUMI0  MPOIYKIUU
(cebectoumocTs). Buapl u 3Hauenue knaccuduxanuu 3atpat. CTpykTypa 3aTpat Ha IpOU3BOACTBO
U pealu3alui0 MPOAYKIMU. TEeXHUKO-dPKOHOMHYECKHWWA aHaldu3 WH)KEHEPHBIX PpEIICHUH.
OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO M PEAU3ALUI0 MPOAYKIUH B KOMIUIEKCHBIX
npou3BojicTBaX. OCHOBHBIE IyTH CHUXKEHHS 3aTpaT Ha MPOM3BOJICTBO MPOIYKIHH. J0X0mabl
npennpusTus. [lousTre npuObLH U 10X01a IPEANPUATHS, METOIbI UX pacueTa. PentabenbHOCTb,
ee BUbI U MeTObI pacyera. [IyTu noBbilieHHs MPUObUTH U PEHTA0EIbHOCTH Ha MIPEIIPUITHSIX.

Tema 10: IlenooOpazoBanue W 1eHOBas mojuTuKa. lleHa Ha TPOIYKIIUIO W TPHHIIUIIBI
neHooOpazoBanus. Bunel nen. CTpykTypa LeHbl, CUCTeMa LIeH. B3anuMOoCBs3U LIeH U U3JepiKEK.
IlenoBas nonutuka. PazpaboTka 1IeHOBOM CTpaTeruu.

Tema 11: dunaHCOBO-KpEAUTHBIE OTHOIICHUS MIpeaNPUITHIA u cucrtema
Hanoroo6noxkenus. I[lonstue, coctraB u cTpykTypa ¢GuHAHCOB mnpeanpusaTus. [IpuHimmbI
Hanoroo6noxkenus. Hajorum u miarexu, yCTaHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BHJbI, CTAaBKH,
00BEKTHI HAJIOTOOOJIOKEHUSI U CPOKHU YILIAThl HAJIOTa B OIOJDKET.

4 O0beM yueOHOM JMCUMIINHBI

O0BbeM THCHUILTHHBI
Bua yueOoHo# padoTsl Axax. | Actp.
3E
q, q,

O01masi TPy10€MKOCTh JUCHMILIIHHBI 3 108 81
KonTakTHasi padoTa — ayANTOPHBIE 3aHATHS: 0,89 32 24
Jlexuu 0,44 16 12
[TpakTuueckue 3anstus (113) 0,44 16 12
JIaGopatopusbie padotsl (JIP) - - -
CamocrosiTesibHas padoTa 2,10 76 57
KoHTakTHas camocrositenbHas paboTa 0,4 0,3

2,10
CaMocTOsATENbHOE U3YUEHUE PA3/IeI0B AUCITUILIIMHbI 75,6 56,7
Bujx MTOroBOro KOHTpOJIf: 3ader c OLEHKOI
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AHHOTauMsA padoyeii MporpaMMbl AU CHUILIHHBI
«ConnanbHO-IICUX0JIOrHYeCKHe OCHOBBI PA3BUTHS JIUYHOCTH

1. Heab qucHMIIMHBI — GOPMHUPOBAHNE COLMATBHO OTBETCTBEHHON JTMYHOCTH, COCOOHON K
CaMOOPraHU3alUU U Pa3BUTHIO, YMEIOIIEH BbICTPAauBaTh U PEAIN30BbIBATH CBOIO KU3HEHHYIO
CTpaTeTHIo, CIIOCOOHON YNpPaBISATh CBOMM BPEMEHEM B HOBBIX COLMAIBHBIX pealusiX, B
YCIOBUSIX  HENPEPHIBHOTO  00pa30BaHMsA, yMEIOIIEH  OCYILECTBISATh  COLMAIBHOE
B3aUMO/ICHCTBUE U PEAIN30BbIBATh CBOIO POJIb B KOMaHJIE.

2. B pe3yabrare nzyyeHusi JMCHUILUIMHBI 00yYaKOIIMIiCA J0/KEH

OO6naaath ciaenyrOImUMI KOMIIETEHIUAMU U UHIMKATOPAMU UX TOCTHKEHUS:

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

CYIITHOCTB MPOOJIEM OpraHu3aIlui U CaMOOPraHU3allii JTUYHOCTH, €€ TIOBEACHHS B
TPYIIE B YCIOBHUSIX COBPEMEHHOTO 00111€CTBa U HEMIPEPHIBHOTO 00Opa30BaHNUS;
METOJIbl CAaMOOPTaHU3AIUN M PAa3BUTHUS JTUYHOCTH, BBICTPAMBAHUS U pealU3alliu
TPACKTOPUU CaMOPA3BUTHUSA, BBIPAOOTKH IIEJICTIONAraHusi M MOTHBAIMOHHBIX
YCTaHOBOK, Pa3BUTHSI KOMMYHUKATUBHBIX CIIOCOOHOCTEH U MOBEJICHUS B TPYIIIIE;
OOIIyI0 KOHIICTIIIMIO TEXHOJOTUA OpraHu3allid BPEMEHH W  TOBBIIICHUS
3¢ (HEKTUBHOCTH €r0 UCTIOIB30BAHMS;

METOJIMKHA U3YYCHHS COIMATBHO-TICUXOJOTHYECKUX SBJICHUHN B cepe yImpaBiIeHUS
Y CaMOYIIPaBIIEHUS JTUIYHOCTH, TPYIIIBI, OPraHU3aIUH.

Ymems:

IIaHUPOBATh U PE€IIaTh 3aJa4r JTUIYHOCTHOTO U HpO(l)eCCI/IOHaJ'IBHOFO Pa3BUTHA,
aHATM3UPOBaTh CBOM BO3MOXXHOCTH W OTPAaHUYECHHsSI, WCIIOJIB30BaTh METOIbBI
CaMOJIMarHOCTHKH, CAMOTIO3HAHHUS, CAMOPETYIISIINN H CAMOBOCITHTAHHS,
yCTaHaBJINBATh C KOJIJIETaMH (OHOTPYIIITHUKAMHU ) OTHOIIICHHUS,
xapakTtepu3ytoniuecs 3h(GEeKTUBHBIM YPOBHEM OOIICHUS;

TBOPYECKH MIPUMEHSTH B PEIICHUU MPAKTHYECKUX 33124 HHCTPYMEHTHI TEXHOJIOTHIA
OpraHu3allui BPEMEHHU U MOBBIIICHUS YPPEKTUBHOCTH €0 HCIIOJIb30BAHHS.

Braoems.:

— COIMAIBHBIMU M TICMXOJIOTMYECKUMHU TEXHOJOTHSAMHU CAaMOOPTaHHM3aIllM W Pa3BHTHS
JIUYHOCTH, BBICTPAMBAHUS U PEATU3AIUU TPACKTOPUN CaMOPa3BHUTHS;

— MHCTPYMEHTAaMH ONTHUMH3AI[MU HCIIOJIb30BAHUS BPEMCHH, HABBIKAMH ILUTAHHUPOBAHHS
JIUYHOTO ¥ Y4eOHOTO BPEMEHH, HaBbIKAMH CaMOOOpa30BaHMUS;

— TEOPETHYCCKUMHU W MPAKTUYCCKUMHU HAaBBIKAMHU MPEAYIPEKACHUS U Pa3peIICHUs
BHYTPHJIMYHOCTHBIX M TPYIIOBBIX KOH(JIUKTOB;

— CI0co0aMy MOTHMBAILIMU WICHOB KOJJICKTHBA K JIMYHOCTHOMY U NMPO(eCCHOHAITBHOMY

Pa3BUTHUIO;

— CIIOCOOHOCTAMU K KOHCTPYKTUBHOMY OOLIEHHIO B KOMaHzae, pe(iIeKCHUH CBOEro
[IOBEJICHUS U TUACPCKUMU KaueCTBAMMU.
3. Kparkoe conep:kanue 1HCHUIIMHBI
Pasoen 1. Obwecmeso: nogvie ycnosus u hakmopel pazeumus IU4HOCMU

oukrwnE

CoBpeMeHHOEe 00IIECTBO B YCIOBMSX II100aIM3alMy U MH(POpMaTH3alHH.
ConmasnbHbIe POLECCHI

WHCTUTYTHI colMaIu3alyu JMYHOCTH

Wuctutyt 00pa3oBaHus

ConuanbHast 3HaYUMOCTb IPOQecCuu.

«Mos mpodeccust B COBpEMEHHOM POCCHICKOM OOIIECTBE»

Pa3defz 2. Jluunocmeo. COZ/;MCZJZbele U ncuxojiocudecKkue mexnouiocuu camoopeanusayuu u
camopaseumus

1. Ilcuxonorus TMYHOCTH

2. CTpaTeTI/II/I Pa3BUTHA U CAMOPAa3BUTHUSA INYHOCTU
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3. Camoopranusalys U caMopearn3anus JHIYHOCTH

4. JIMYHOCTbH B CUCTEME HENIPEPHIBHOTO 00pa30BaHuUs

5. Lenemnosiaranue B JWYHOCTHOM M Mpo(decCHOHATbHOM pa3BUTHU. [IpakTukym
«IlocTpoenue kapbepbl».

Paszoen 3. I'pynna. Coyuanvhule u nCuxonro2uiecKue mexHouo2uu 2pynnogo2o n08eo0eHuUs U

Jauoepcmea

1. Koumnexrus u ero popmupoBanue. [Ipaktukym «Ilcuxonorus oOmeHus»

2. Crunm pykoBojcTBa u ymaepctsa. [Ipaktukym «KomannoobpazoBanue. JlugepctBo»

3. Ipaktukym «YmpaBieHue KOH(GIUKTHBIME CUTYAIHSIMHA B KOJUICKTHBE)»

4. IlpaxktukyMm «MOTHUBBI JINYHOCTHOTO POCTa»

5. ConuaibHO-TICHXOJIOTHYECKOe 00eCTIeYeHHEe yIPaBICHHs KOJUIEKTUBOM. [IpakTHKkym
«VIcKyCcCTBO yIpaBisTh CO00

OO611ee KOJIMUECTBO Pa3eiioB 3.

4, O0beM yueOHOI U CIUNITUHBI

. O0beM TUCHUTIIMHBI
Bua yueOHoii paGoTbl

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

OO0u1asi TPy10€eMKOCTb IV CIIUTIJIMHbI 2 12 54
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[Ipaxtnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTeJibHasi padoTa 1,12 40 30
KonTtakTHas camocTosiTenbHas pabota 0,2 0,15
1,12

CaMoCTOATENbHOE U3YUCHUE PA3/ICIOB UCITUTIIHHBI 39,8 29,85
Buja koHTpoOJIS: 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«O01mas 1 HeopraHu4yecKass XUMM s

1 Heap IMCOMIUVIMHBI — TPHOOpPETEHUE 3HAHUKW W KOMIETEHIWH, (OpMHUpOBaHUE
COBPEMEHHBIX MPEACTABICHHUI B 00JIaCTH TEOPETUICCKUX OCHOB XUMUU U XMMHUH DJIEMEHTOB.

2 B pe3yJbTaTe U3yYeHHUs JUCHUILUIHHBI 00y4YAI0MIUIACS T0JIKEH:

Obaadoams creAyomuMy KOMIETSHIIMSIMA U UHAUKaTopamu ux poctmwkenus: OITK-1.1,
OIIK-1.5, OIIK-1.9.

3name:

— 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYT;

— OCHOBBI TCOPUHM XUMHYECKOH CBSI3HM B COCIMHECHUSX PA3HBIX TUIIOB, CTPOCHHUE BEIIECTBA
B KOHJICHCUPOBAHHOM COCTOSIHHH,

— OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUYECKHX MPOIECCOB U XapaKTEPUCTHKU
PaBHOBECHOTO COCTOSIHUS;

— METO/Ibl OTIMCAHUS XUMHYECKUX PAaBHOBECUH B paCTBOPAX AJIEKTPOIHUTOB;

— CTPOEHHE U CBOMCTBA KOOPAUHAIIMOHHBIX COCTUHEHMUIA;

— TIONy4YeHHEe, XUMHUYECKHE CBOMCTBA MPOCTHIX U CII0KHBIX HEOPTaHMUECKUX BEIECTB.

Ymems:

— BBINOJIHATh OCHOBHBIE XHMHUYECKHE OIEpaIiH, OMPEAeNsiTh TePMOJIMHAMUYECKUE
XapaKTePUCTUKN XUMUYECKIX PEAKINi M paBHOBECHBIE KOHIIEHTPAIIUHU BEIIECTB;

— HCHOJNB30BaTh OCHOBHBIE XHUMHYECKHE 3aKOHBI, TEPMOJAMHAMHYECKHE CIPABOYHBIC
JaHHBIE JJIs peleHus MpodeCCHOHATBHBIX 3a/1a4;
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— MPOTHO3UPOBATH BIIMSHUE PA3UYHBIX (AKTOPOB HA PABHOBECHE B XUMUYECKUX
peakuusx.

Braoemy:

— TEOPETHYECKUMHU METOJaMHU OIUCAHUsl CTPOCHHS U CBOMCTB IMPOCTBIX U CJIOKHBIX
BEILIECTB Ha OCHOBE AJIEKTPOHHOTO CTPOEHUS UX aTOMOB U TIOJIOXKEHUS B IEPUOIMUECKOM CUCTEME
XUMUYECKUX IJIEMEHTOB;

— OCHOBHBIMH HaBBIKAMHU PabOTHI B XUMUUYECKOU JTabOpaToOpuu;

— OSKCHEPUMEHTAIBHBIMU METOJIAaMU OIPEACIICHUS HEKOTOPHIX (DU3MKO-XUMHYECKUX
CBOMCTB HEOPraHUYECKUX COCTUHEHU.

3 KpaTkoe coaep:kanue AUCHUNIUHBI

Paszoen 1. IlpyuHuunel XUMHUH

1.1 Crpoenue atoma.

BosHoBBIE CBOWCTBA MaTepHalbHBIX OOBEKTOB. YpaBHeHue e bpoitna. CooTHolieHue
Heonpeaenennoctel I'eiizenoepra. [lorsTiue o kBaHTOBOM MexaHuke u ypaBHenuu [lIpenunrepa.

1.2 [lepuoanueckuii 3aKOH U MEPHOINYECKAs CUCTEMA.

CoBpemenHast (hopMyIupOBKa MEPHUOINUECKOro 3akoHa. [leproauueckas cucreMa u ee CBsI3b €O
CTpPOEHHEM aTOMOB. 3allOJIHEHHE 3JIEKTPOHHBIX CJIOEB U 000JI0YEK aTOMOB B NEPUOAMYECKON
cucteme annemenToB /.M. Menaeneena.

1.3 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOIIECCHI.

Crenenu okucineHus. BaxHellMe OKHCIWTENIHM W BOCCTAHOBUTENW. BakHeWne cXeMbl
MPEBPAIICHUS BEIIECTB B OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITUIX.

1.4. Xumuueckas CBSI3b U CTPOCHUE MOJIEKYIL.

KoBanenTHas cBsI3b, OCHOBHBIE IOJIOKEHHS METOJA BAJEHTHBIX CBsA3eil. PaccMmorpenue cxem
MEepeKpbIBaHUsl aTOMHBIX OpOHuTasell mpu oOpa3oBaHHM CBs3e B Mosekynax. ['mOpunmzanus
BOJIHOBBIX (DyHKIHI. OCHOBHBIC TIOJIOKEHHS METOJa MOJIEKYIsIpHBIX opoutaneit (MO JIKAO).
Meron T'wmnecnu. OOmme cBeaeHHsT O KOMIUIEKCHBIX COCAMHEHHSX, HX CTPOCHHE.
MexMonexkynsipHas 1 BHyTPUMOJIEKYJISIpHAs. BOJOPOAHAS CBsA3b. FIOHHAs CBSI3b Kak MpeAesIbHbIN
cilydail KOBaJIGHTHOM cBsizu. OOIMe MpeACTaBICHUS O MEXKMOJIEKYJIIPHOM B3aMMOJCHCTBUMU:
OPHUEHTALIMOHHOE, UHAYKIMOHHOE, JUCIEPCUOHHOE B3aMMOICHCTBHSL.

1.5. [ToHsiTHE O XUMUYECKOU TEPMOIMHAMUKE.

TepMoannamMuueckue QYHKIUU COCTOSHUSL (XapakTepucTUYecKue (QyHKUUU). BHyTpeHHss
SHEpPrusl U SHTANbNUA, UX GU3NYECKUN CMBICI. TepMOXUMHUS U TEPMOXUMUYECKHE ypaBHEHUS.
3akoH ['ecca u cnenctBus u3 Hero. [lonsatue 06 3HTponuU, aOCONIOTHAS SHTPOIHUS U CTPOCHHUE
BellecTBa. MI3MeHeHre SHTPONMHU B Pa3JIMUHbIX IIPOIECCaX.

1.6. IloHsiTE O XMMUYECKON KUHETUKE. XMMUYECKOE PABHOBECHE.

OpnHocTanuiiHble M CJIOKHBIE pEaKUMH. 3aKOH JeHCTBYHOIMX Macc. KoHcTaHTa CcKOpocTH
peakuuu. MONEKyJIIpHOCTh M MOPSAOK pPEaKUUU. 3aBUCUMOCTb CKOPOCTH pPEaKUUH OT
TEMIIePaTypbl; SHTAIBINS aKTUBAMU. [ OMOTEHHBIN U T€TEPOTeHHBINA KaTaln3.

HctunHoe u kaxymieecs: paBHoBecus. KoHcTaHTa XUMUYeCKOTO paBHOBecus. CMelieHue
XUMUYECKOTO paBHOBecus, npuHuuin Jle-llarense — bpayna.

Oneprust ['ub6ca, ee cBA3b ¢ 3HTponued U SHTANbNUEH. PU3NYECKUN CMBICT SHEPrUH
I'n66ca. DHTpONMUHHBIA M SHTANBNUNAHBIA (akTopsl npouecca. CBs3b AG’: ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipouecchl,  compoBoXkaawomIe  00pa3oBaHWE JKUIAKUX  HUCTHHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U BJIEKTPOJUTOB. ACCOIMUPOBAHHBIE U HEACCOLMHUPOBAHHBIE SJIEKTPOIUTHI.
Crenenp auccoumanuu. KoHctanta auccouuanuu. PaBHOBecue B CHUCTEME, COCTOSILEH W3
HACBIIIEHHOTO0 pacTBOpa MaJIOPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTasioB. PaBHOBecue B
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pacTBOpax KOMIUIEKCHBIX COeqMHEHMN. PaBHOBECHE TuCCONMALMU BOJIbl, HIOHHOE IIPOU3BEACHUE
BOJIbI U €r0 3aBUCUMOCTH OT TemnepaTypsl. [lkana pH. I'uaponus comnen.

Pa3zoen 2. Heopranndeckasi Xumust

2.1. Xumus s-3neMeHTOB. 2.2. XUMHUs P- 3]1EMEHTOB.

Bonmopoa-nepBelii 31€MEHT MEPUOANYECKON CHCTEMBI, €T0 JIBOMCTBEHHOE IIOJIOXKEHHE.
Onementsl 1-2 u 13-18 rpynn nepuoauveckoi cHCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
ANIEKTPOHHBIX KOHQUIypaluil, BEJIMYMH pPaJAUYCOB, 3JIEKTPOOTPULATEIBHOCTY W SHEPruu
MOHM3aLMM aTOMOB. THUIIMYHbBIE CTENIEHU OKUCIIEHUS. XMMHUYECKUE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTU B CTPOEHMHM M CBOMCTBaX OCHOBHBIX THUIIOB COEJUHEHHUH, UX MOJIY4YEHHUE.
[Ipupoanbie coeAMHEHNS, IOJYYEHUE U IPUMEHEHHUE.

2.3. Xumus d-anemenTtoB. 2.4. Xumus f- anemeHTOB.

OnemeHTsl 3—12 Tpynm NepUOIUYECKOW CHCTEMBbl. 3aKOHOMEPHOCTH B H3MEHEHUU
AIIEKTPOHHBIX KOH(PUTypaluii, BEIUUUH PaInyCcOB, SHEPIUU HOHU3ALINY, XapaKTEPHbIX CTENEeHEN
OKHUCJICHHS, KOOpPJMHAIIMOHHBIX 4Hced aToMoB. IlpupojHble coenuMHEHUus, NOJy4eHHE U
cornocTaBieHne (PU3MUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BeulecTB. CTpoeHHe U CBOMCTBA
OCHOBHBIX THIIOB coequHeHni. OcoOeHHOCTH T- SIeMEHTOB.

4 O0bem yueOHOH TMCUUTIIMHBI

Beero Cemectp
Bua yueOHoii paGoThl 1 2
3E Axan. 4. | 3E | Axan. 4. 3E Axapn. 4.
OOG1mast Tpy10eMKOCTh JTUCIUTUTHHBI 12 432 7 252 5 180
Kowraxrnas — pabora -] g 192 | 311 | 112 | 2,22 80
ayIMTOPHbIE 3aHATHA:
Jlexuun 1,78 64 0,89 32 0,89 32
[IpaxTnueckue 3anstus (113) 0,89 32 0,89 32 - -
JlabopaTtopusie paboTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesqibHast padoTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHass ~ camocCTOsTEIIbHAs i i )
padora 4,66 2,89 1,77
CamocrosiTenpbHOE U3y4YcHHE 1678 104 63.8
pa3iesoB QUCIUIUIAHBI ' ’
Buabl KoHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabora —
MIPOMEKYTOYHAS aTTECTAIIUS 2 08 1 04 1 04
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonTaktHas pabota —
MIPOMEKYTOYHAS ATTECTAIIUS 0,01 0.2 ) ) 0,01 0.2
Bua uTOroBoro KOHTpoJIA: IK3aAMEH 3k3ameH, KP
Cemectp
Bup yuyeOHo# padoTnl Beero 1 2
3E AcTp. u. 3E Actp.u. | 3E | Actp. u.
OO61ast Tpy10EMKOCTh JAUCI[HILTHHBI 12 324 7 189 5 135
Konrakruas pabora- | g 33 144 3,11 84 |222| 60
ayIHTOPHBbIE 3aAHSITHA:
Jlexuun 1,78 48 0,89 24 0,89 24
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[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
JlaGoparopueie padotst (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTesbHast paboTa 4,66 125,85 2,89 78 1,77 47,85
KonTakTHass ~ camocTosTenbHas i i i
padora 4,66 2,89 1,77
CamocTosTenpHOe U3y4eHue 195 85 78 47 85
pa3nenoB AUCUUIUINHBI ’ '

Buabl kKoHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KonTtakTHas paborta —

IPOMEKYTOYHAS ATTECTALUS] 2 06 1 0.3 1 03
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
KypcoBasi pa6ora 0,01 0,15 - - 0,01 0,15
KouraxrHas paborta — 0,01 0,15 ) ) 0,01 0.15
MIPOMEKYTOYHAST ATTECTAIHS

Buja uTOroBoro KOHTpoOJIf: IK3aMeH ’k3ameH, KP

AHHOTaIUA padoyeil MPOrpaMMspl JUCHUINIMHBI
«Opranuveckast XuMHsI»

1 Heasb nucuMnIMHbI — IPUOOPETEHNE CTYAEHTAMU 3HAaHUN O CTPOCHUU OPraHUYECKUX
COEIMHEHU I, OCHOBHBIX XMMHUYECKUX CBOMCTBAX PA3JIMYHBIX KJIACCOB OPraHUYECKHUX COCINHEHUN
U METO/IaX UX MOJIy4EeHUs], KaK IPOMBIIIJIEHHBIX, TaK U JJAOOPATOPHBIX.

2 B pe3yJbTaTe U3yYeHHs JUCHUILUIHHBI 00yYAI0IIUIACS T0JIKEH:

Obnadams CIETYIONUMA KOMIIETCHITUSAMU ¥ MHAUKaTopaMmu ux aoctwkenus: OI1K-1.2;
OIIK-1.6; OIIK-1.10.

3namo:

— TEOPETHUYECKHE OCHOBBI CTPOEHHS M CBOMCTB pa3JIMUHBIX KJIACCOB OPraHMYECKUX
COCJIMHEHMIA;

— crnocoObl TOJIy4eHHs W XUMHUYECKME CBONCTBA OCHOBHBIX KJIACCOB OPraHHUYECKUX
COCJIMHEHMIA;

— OCHOBHBIE MEXaHU3MBI IIPOTEKaHUsI OPraHNYECKUX PEAKLIUL;

Ymems:

— NIPUMEHATh TCOPETUYECKUE 3HAHUSA Ul CUHTE3a OPraHMYECKUX COCIUHEHWH pa3IMYHbIX
KJIaCCOB;

— aHAJIM3UPOBATh U NIPEICKA3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHN4YECKUX COCUHEHNN;

— COCTABJIISITh CXEMBI CUHTE3a OPraHNYECKUX COCIUHEHNH, 3aJaHHOTO CTPOESHNS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYpbl U KJIacCH(PUKALMK OPraHMYECKUX COETMHEHHH;

— OCHOBHBIMHU TEOPETUUECKUMHU ITPEACTABICHUSAMH B OPTraHUUECKON XUMUH;

— HaBbIKaMU 0OOCHOBAHMS PALMOHANIBHBIX CIIOCOOOB MOJTYYEHHUs] OPraHUYECKUX BEIIECTB.

3 KpaTkoe coaep:kaHue IUCHUNIMHBI

Paszoen 1. Teopus xumuueckoeco cmpoenus u HacvlujenHbvle y2neo0opoovt (VB).

1.1. [Ipupona xuMu4ecKou CBA3U

IIpupona xoBaneHTHOM CBA3U.  Dopmynsl Jlsronca. dopmanbHbiii 3apsan. Teopus
ruOpuauzanu AO. Teopust OTTaIKUBaHU JIEKTPOHHBIX Map BaJeHTHOH 06o0souku (OOI1BO) n
¢dopma Monekys. ATOMHO-OpOHUTaIbHbIE MOAETH. D((deKTsl B opranndeckoi xumuu. Iloustue o
MEXaHHU3ME XUMHUYECKOW peakiuu. [IpoMexyTouHble COEAMHEHMS] M YacTHULbl OpPraHU4EeCKHX
peaKuui.

1.2 Ankanbl
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I'omonornueckuit  psan.  M3omepua.  HomeHnkiarypa. CrocoObl  TONy4eHHSI.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE cTpoeHue. Pusnueckue cBoicTBa. OO0mas XapakTepuCTHKa
peakuroHHou criocobnoctu. [locrynar Xsmmonna..

1.3 Crepeounzomepus

Tumbl  crepeon3oMepoB: KOH(POPMEPHI, TE€OMETPUYECKHE H30MEphl, JHAHTHOMEPHI.
OnTnueckas wu3oMmepusi. XUpajabHOCTh. OHaHTHOMephl. Panemunueckas cmecb. CrocoObl
IIPOCTPAHCTBEHHOTO M300pa)KEHUsI ONTUYECKMX H30MepoB. OTHOcuTENbHas M a0COJIOTHAs
koHpurypanuu. I[Ipoexnuun @umepa. D,L-Homenkmarypa. R,S-Homenxmarypa. Ilonstue 06
ONTUYECKOIN aKTUBHOCTU COEUHEHUM € ABYMSI aCUMMETPUUYECKUMU I[IEHTPaMHU.

1.4 IukioankaHbl

l'omonoruueckuii pan. M3omepusa. Homenknarypa. CrocoOsl nmonmydenus. Konpopmanum.
Tunel HanpspkeHUH B nMKiIax. @U3nUecKre CBOMCTBA. Peakiiuy nUKI0aIKaHOB.

Pa3zoen 2. Henacviwyennvle y2ne6000pookbi.

2.1. AnkeHbl

l'omonornuecknit  psn.  M3omepua.  HomeHnkiarypa. CriocoObl  moOJIy4eHUsl.
IIpocTtpancrBenHoe cTpoeHue. dusnyeckne cBorcTBa. Peaknum ajakeHoB.

2.2 AJKUHBI

l'omonornuecknit  pan.  M3omepus. Homenknatypa. CriocoObl  moOJTy4eHHSl.
[IpocTpaHcTBEHHOE U 3IEKTPOHHOE cTpoeHne. Du3nyeckre CBOKMCTBA. Peakiinu alkuHOB.

2.3. AnKagueHsbl U MOJMEHbI

[lonsiTve o mnepuUMKINYEeCKHX peakuuax. [omonormueckuit psan. Kraccudukanus.
MN3omepus. Homenkmarypa. CrocoObl monydeHus. Peakuwmm 1,3-ankamuenoB. [lonstae o
MePUITUKIINYECKHUX peakiusax. [{ukmonpucoenunenne.. OcobeHHocTH peakuuii Junbca- Anbaepa.

Pa3zoen 3. Apomamuueckue coedunenus.

3.1 Teopun apoMaTHIHOCTH.

CoBpeMeHHBIC MPEACTABICHUS O CTPOSHUU OeH30i1a. ApOMaTHYECKHI XapakTep OeH307a.
Dueprus conpspkenus. OOe KpUuTepruu apOMaTUIHOCTH.

3.2 Coenunenust 0EH30JILHOTO psia

N3omepus. Homenkiatypa. CrnocoObl mostydeHusi. IIpocTpaHCTBEHHOE U DIEKTPOHHOE
cTpoenue. Puznyeckue cBoicTBa. O0IIas XapaKTepUCTUKA PEAKIIMOHHOMN CIIOCOOHOCTH.

Pa3zoen 4. I'anoecenonpoussoounsie. Cnupmesi, ¢henonl, npocmoie d¢upbi.

4.1 I'asloreHompPOU3BOIHbIE

Knaccudukanus. Homenkmnarypa.

Ankun- wu  ammmnraigoreHunsl.  M3omepus. Homenknatypa. CrnocoObl  HOTy4deHHS.
[IpocTpaHcTBEeHHOE U AIEKTPOHHOE cTpoeHHe. Pu3ndeckre CBONWCTBA.

Peakuuu HykIeo(pMIBHOTO 3aMelleHUs U OTIICIJICHHUS. BHUMONEKYIApHBIM MeXaHu3M
HYKJICO(DHIHHOTO 3aMerneHus (Sn2).

MOHOMOJIEKYJISAPHBIA MEXaHU3M HYKICO(PHIBHOTO 3aMerieHus. Peakuuu oTmierieHus. 3-
OnumunupoBanue. Mexanusmel E1 u E2. Apomarndeckue rajioreHonpon3BoAHble. MexaHu3m
3aMeIleHus] TajJoreHa B AaKTHMBUPOBAHHBIX rajoreHapeHax (Sn2 apom). HeaktuBupoBaHHBIE
rajoreHONpPOU3BOIHBIE APOMATHUYECKUX YIJIEBOJOPOJIOB; ApPUHOBBIA MEXaHHU3M 3aMElICHUs
rajoreHa.

4.2 DneMeHTOpraHM4ecKue COeIMHEHHUS.

XapakTepucTuKa CBSI3€M YIJIEpOA-3JEMEHT B 3aBUCUMOCTH OT IOJIOKEHHUS DJIEMEHTa B
[lepuoanueckoil cucreMe 531€MEHTOB. MertaopraHnyeckue coenrHeHus. Homenknatypa.
CrnocoObl TOJy4eHUs JUTUH- W MarHMHOpraHudeckux coenuHeHuid. Peakuwms I'punbspa,
MexaHusM. Crtpoenue peaktuBoB ['pusbspa. VX peakuuu ¢ COEIMHEHHUSIMH, COACPKALIUMU
AKTUBHBIN aTOM BOJOPOA: KUCIOTAMH, CIIUPTAMHU, aMUHAMH.

4.3 CrupTsl.
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Onnoaromuele cnupthl. Kiaccudukamms wu  HoMeHkiatypa. CrnocoObl MOydeHHS.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHUE. XUMUYECKUE CBOICTBA.

4.4 ®enonbl

Knaccuduxanmus u nHomenknatypa. CnocoObl mosydeHus. Du3nuecKwe CBOICTBA.
IIpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTpOeHUE. XUMUYECKHUE CBOMCTBA

4.5 Ilpocteie apups

Knaccudukamus u HomeHkmarypa. CrocoObl monydeHus. @DHU3HMUECKHE CBOWCTBA.
IIpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOCHUE. XMMUYECKUE CBOMCTBA.

4.6 DnioxcucoeMHEHUs

M3omepus.  Homenknatypa.  CnocoObl  nonydenust.  dusmueckue  CBOMCTBA.
[IpocTpaHcTBEHHOE W 3JEKTPOHHOE CTPOCHHME JSTWICHOKCHJA. XUMHYECKHE CBOWCTBA.
MexaHu3Mbl peakiuil U HampaBlieHHE pPacKphITUS Kojbla. IIpuMeHeHHe B NPOMBILIIEHHOM
OpraHUYECKOM CHUHTE3E.

Pa3zoen 5. Anvoecuovl, kemonwl. Kapbonoswvie xuciomset u ux npouzgooHuvie.

5.1. Anbaerusibl U KETOHBI

Knaccudukamms wu Homenknarypa. CrnocoObl mnomydenus. DUHYECKHE CBOMCTBA.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE. XUMUYECKHNE CBOWCTBA.

5.2 OTHOOCHOBHBIEC KapOOHOBBIE KHCIIOTHI.

Knaccudukanuss w  HomeHkimatypa. CrnocoObl momydenusi. [IpocTpaHCTBEHHOE W
AIEKTPOHHOE cTpoeHue. Dusznueckre cBoMcTBa. XUMUYECKUE CBOMCTBA.

5.3 OyHKIMOHAIBHBIE TMPOW3BOJHBIE KAapOOHOBBIX  KHCJIOT: TaJIOTCHAHTHIPUJIBI
(armuIranoreHu Ibl ), AHTUAPUIBI, CIIOXKHBIE Y)UPBI, AMUJTBI, HUTPHIIBI.

Crioco6b1  mosrydeHusi. OcoOEHHOCTH TNPOCTPAHCTBEHHOTO U 3JEKTPOHHOTO CTPOEHHSL.
Baxneitmme coiictBa. Peakiiun N- u O-anmimmpoBaHus. ©X MeXaHU3MbI. KEeTEHBI U TUKETEHBI.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

JlukapOOHOBBIE KHCIIOTHI )KUPHOTO W apomaruyeckoro psga. Homenknarypa. CrocoObl
nonyuenus. dusnueckue U XUMUUYECKUe cBoiicTBa. ManoHoBbii 3¢up. [lomyuenne. Ctpoenue,
CH-Kucnotnocts. Peaknum KoOHIEHCAIIMM MAaJlOHOBOTO 3¢upa W MaJIOHOBOM KHCIOTHI C
albJIeTUIaMHU.

5.5 3amMeméHHable KAPOOHOBBIX KUCIIOT.

l"anoreno3ameniennsie kucaotel. Kinaccuduxanus u Homenkiaatypa. CrocoObl MOTy4eHUS
O- ¥ [-rajJoreHo3aMeIleHHBIX KHCIOT. XHUMHUYECKHE CBOMCTBA. [ MIAPOKCUKUCIOTHI:
Kiaccudukanuss U HoMeHkIaTypa. CnocoObl mosyudeHusi. OcoOeHHOCTH CBOMCTB o-, -, V-
TUAPOKCUKUCOT. JlakToHBI. AMUHOKHCIOTEL. CrnocoObl mosydenus. CtpoeHue. Bakueiimue
¢buznueckue 1 XuMUYeCcKre CBONCTBA.

Paszoen 6. Azomcoodepoicawue u cemepoyuxiuieckue coeOuHeHus.

6.1. Hutpocoenuuenus

Knaccudpukanuss u Homenknarypa. CrnocoOwsl momyueHusi. [IpocTpaHcTBeHHOE U
JNEKTPOHHOE CTpOeHHE. XHMMHUYECKHEe CBOHCTBAa. TayToMepus MEPBHUYHBIX M BTOPHUUHBIX
anupaTUIeCcKuX HUTpOCcOoeNuHEeHu. Peakuuu.

6.2. AMUHBI

Knaccudpukamms u HomeHknatypa. CrnocoObl monydeHus. Pusndeckue CBOMCTBA.
XHUMUYECKUE CBOMCTBA.

6.3 Aza- 1 1Ma30CcoeAMHEHUS

[Tonyyenue Aua3zocoeAMHEHUN peakiueil 1Ma30THPOBAHUS: YCIOBUSI IPOBEACHUS PEAKIUU
U MEXaHMU3M; pa3IN4us B YCTOWUYMBOCTH HACBHIIIEHHBIX U apOMAaTHUYECKHX IUA30COETUHEHUI.
®usnueckue cBoiicTBa. IIpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE APOMATUUYECKUX
JMA30COEMHEHN B 3aBUCUMOCTH OT pH cpenbl, TayroMepHble MpeBpalleHus. XUMHUYECKHUE
cBoiicTBa. A3ocoueranue. [lonydenne u npuMmeHeHue azacoequHeHuid. CuHTe3.
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4 O0beM yueOHOI M CUNILIHHBI.

Cemectp
Bcero
Bl yueGHOM paGoThl 2 cemecTp 3 cemecTp
3E Axap,. 3E Axan 3E Axan.
q. .. q,
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 9 324 3 108 6 216
KonTakTHasi paboTa — ayAuTOPHBIE 3,11 112 133 48 178 64
3AHATHA:
Jlexmun 1,33 48 0,44 16 0,89 32
ITpakTnaeckue 3anastus (113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTejibHasi padoTa 4,89 176 1,67 60 3,22 116
KoHTakTHas camocTosiTeNbHas paboTa 0,4 0,4 -
CaMoCTOATETFHOE U3YUCHHUE Pa3/ieioB 4,89 175.6 1,67 50 6 3,22 116
IACIUATUINHEL
Buabl KOHTpOJIS:
Buo konmpona uz YII
IK3aMeH 1 36 - - 1 36
KoHTakTHas paboTa — TpPOMEKYTOYHAsS
0,4 - 0,4
aTTecTanusg 1 - 1
IToaroToBKa K SK3aMeHY. 35,6 - 35,6
3auér ¢
Bujx uTOroBoro KOHTpoOJIs: - DK3aMeH
OLICHKOI
Beero 2 CeMeCTgeMeCTg CEMECTp
Bunx yaeOHoM paboThI
3E Acrtp. 3E Actp. 3E Act
q. q. p. 4.
OO6mrast TpPyA0€MKOCTh AUCITUTLTHHBI 9 243 3 81 6 162
KonTakTHasi paboTa — ayIuTOpHbIE 3,11 84 1,33 36 1,78 48
3AHATHA:
Jlexunn 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopubie padoTs (JIP) - - - - - -
CamocTosiTesibHasi padoTa 4,89 132 1,67 45 3,22 87
KoHTtakTHas caMocTosTeIbHAs paboTa 0,3 0,3 -
CamocTosTenpHOE U3yYEHUE Pa3/IeiioB 4,89 1317 1,67 44,7 3,22 87
TACIUTUINHEI
Bujabl KOHTPOJISA:
Buo konmpona uz Y1l
9K3aMeH 1 27 - - 1 27
KonrtakTHas paboTa — mpoMexXyTo4yHas
0,3 - 0,3
aTTecTalus 1 - 1
[ToaroroBka K 5K3aMeHy. 26,7 - 26,7
3auér ¢
Buja nToroBoro KOHTpoOJIsi: - 9K3aMeH
OLICHKOM




AHHOTausA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«AHAJIMTHYECKAS XUMM»
1 Heap aucUMIVIMHBI — TPUOOpPETeHHE OOYYAIOIIMMUCS 3HAHWA M KOMIICTEHITHH,
HEOOXOIUMBIX JIJISl PEIICHUSI KOHKPETHBIX 33]]a4 XMMHUECKOTO aHalIn3a.

2 B pe3yabTrare u3y4eHus JMCHUIIMHBI 00y4aIOIIMIACH T0JI2KEH:
Obaaoams clenyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPaMU UX JIOCTHKEHUS:
OIIK-5.1; OIIK-5.4; OIIK-5.6

Suame:

e OCHOBHBIC IMOHSTHS, TEPMHHBI, METOJBl U NPHUEMbl KAa4eCTBEHHOTO M KOJMYECTBCHHOTO
XUMHYECKOT0 aHAJIN3a;

e TEOPETUYECKHE OCHOBBI (PM3HKO-XHUMHUYECKIX METOJIOB aHAJIN3a;

e  TIPUHITUIIEI PAOOTHI OCHOBHBIX MPHUOOPOB, UCIIOJIB3YEMBIX JUIS POBEACHUS KAYEeCTBEHHOTO
M KOJUYECTBEHHOI'O aHAJIN3a;
Ymems:

e TPUMEHSATH MPHOOPETEHHBIC MPAKTUYECKUE HABBIKK B MPO(ECCHOHATBHOM AeITeThHOCTH
JUTSL PEIICHUs] KOHKPETHBIX aHATMTHYSCKUX 3a/1a4;

e TPOBOJUTH OOOCHOBAHHBIN BHIOOP METOAA aHAIM3a C YYETOM ILeled U ocoOeHHocTel
JTAHHOW MPAKTUYECKOM 3a/1auu;

e TIPOBOJIUTH PacCUYeThl HA OCHOBE MPOBEICHHBIX NCCIIEIOBAHUN;
MPOBOJIUTh METPOJIOTHYECKYIO OIICHKY pe3ylIbTaTOB KOJIMYECTBEHHOTO XUMHYECKOTO
aHanm3a
Bnaoemw.:

e OCHOBAaMH METPOJIOTHYECKON OIEHKH PE3yJbTaTOB KOJMYECTBEHHOTO XHUMHUYECKOTO
aHaJIN3a;

e TpUEMaMU MHTEPIPETALNH PE3YJIbTaTOB aHAN3a HA OCHOBE KBAJTUMETPUYECKUX OIICHOK;

e METOJOJOTHEH XUMHYECKMX U (U3HKO-XMMHUYECKMX METOJIOB aHaju3a, IIHPOKO
WCIIOJIb3YEMBIX B COBPEMEHHOMN aHATMTHYECKOU MPAKTUKE

3 Kparkoe coaepxxanue JTUCUMIIIMHBI

Pa3zoen 1. inertrdukanms HOHOB AJIEMEHTOB B pacTBOpax

1.1 BBeneHue B COBpEMEHHYIO aHATUTHYECKYIO XUMMUIO.

AnHanutuyeckass XMMHUS KaK OCHOBAa METOJIOB W3YYEHHS M KOHTPOJISI XMMHYECKOIO COCTaBa
BEIIECTB B MAaTE€pPHAJIbHOM IPOU3BOJICTBE, HAYYHBIX HCCIEIOBAHUAX, B KOHTPOJE OOBEKTOB
OKpyXaromiei cpenbl. Buapl ananuza. DNeMEHTHBIM, MOJEKYISAPHBIA, (a30Bbld U HW30TOMHBII
aHanu3. KolnyecTBeHHBIN U KaU€CTBEHHBIN aHAIN3 OPraHMYeCKUX U HeOPraHMYeCKUX BELIECTB.
XuMuyeckue, (QU3NKO-XUMUYECKUE METOJbl aHallh3a, WX B3aUMOCBS3b, COOTHOLICHHE U
MpUMEHEHHE. AHAIUTUYECKUN CHTHaJl Kak HOCHUTENIh KAayeCTBEHHONW U KOJIWYECTBEHHOM
unpopmanuu 06 o6bekTe aHanuza. [loctTaHOBKa aHAMTUTUYECKOM 3a1a4i. AJITOPUTM MPOBEICHUS
aHanuza: oTOOp cpeaHed  mpoObl, TOArOTOBKAa MpOoOBI K  aHaluW3y, H3MEpEHUe
AQHAIMTUYECKOTO CUTHala M €ro METPOJIOrMYecKasi OLEHKa, pacyeT pPe3yJibTaTOB aHalIM3a U UX
uHtepnperanus. [lpumepbl pemieHus 3a7ad  aHAJIUTHYECKOTO KOHTPOJS B XUMHYECKOU
TEXHOJIOTHH, B aHANIN3€ 00BEKTOB OKpYXKarolen cpenbl U Ap. [IoHATHS 0 COBpEeMEHHBIX METOaxX
AIIEMEHTHOTO aHallh3a: AaTOMHO-dMUCCHOHHBIM aHalu3, aTOMHO-aOCOPOIMOHHBIN aHalu3,
peHTreHoITyOpECIICHTHBIN aHau3.

1.2 Cneuuncduxka 3a1a4 aHATUTHIECKON XUMHUU.

OcHoBHBIE TEepMHHBI aHanMUTH4YecKoi xumuu. OOHapyxkenue. OmnpenencHue. AHaIU3.
AHanuTHYECKMEe XMMHUYECKUE PEaAKIMU KaK OCHOBAa XMMMUECKoro aHaimsa. KadecTBeHHbIE U
KOJIMYECTBEHHBIC aHATUTUYECKHE XUMUYECKUE peakiuu. TpeOoBaHUs, MPEAbSIBIIEMbIE K HHUM.
Crennuka aHATUTHYECKUX PEAKIUW, UCTOIb3YeMBIX B aHaiu3e. AHamuThuyeckas Gopma u
aHAIMTUYECKUE TPU3HAKK. AHAIUTUYECKHE peakuuu U  aHamuThueckue AP EeKTh.
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XapakTepUCTUKH  AHAIUTUYCCKUX  PEAKIIHIA: YyBCTBUTEIHHOCTh,  HM30UPATEIHLHOCTH
(cenexTUBHOCTH). [ 'pynmoBsie, OO0IIHMe, YacTHBIC, XapaKTepHbIC M CIEIU(DUYCCKUE PEaKIIHU.
[TyTu moBbIIIeHUsT U30MPATEITHPHOCTH M YyBCTBUTEIHLHOCTH aHATUTUYCCKIX PEAKIIHIA.

1.3 Xumudeckne paBHOBECHS B TOMOTCHHBIX U T€TEPOTEHHBIX CHCTEMaX, MPUMEHIEMBIX
B QHAJIMTUYECKON XUMUHU.

OCHOBHBIC THUIIBI PEAKIHHA, NPUMEHSICMBIX B aHATWTHYSCKONW XHUMHH (OCaXKICHUS,
KHCJIIOTHOOCHOBHBIE, KOMILIEKCOOOPa30BaHUs, OKUCIEHUA-BOCCTaHOBIeHUS ). COCTOSIHME HOHOB
JJIEeMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHSI  AHAJUTHYECKUX  PEAKIIHil:
TePMOJUHAMUYECKHE, KOHIICHTPAIIMOHHbBIE, YCIOBHBIE. DaKTOphI, BIUSAIONIME HA XHMHYECKOE
paBHOBecHe (KOMILJIEKCO0Opa3oBaHue, 00pa3oBaHNe MaJOPACTBOPUMBIX COCIMHEHUI, N3MEHEHHE
CTENIEHU OKHUCJICHHSI OTPEAETISIEMOro MOHA, BIUSHUE MPUPOJBI PACTBOPHUTEIIS, MOHHOW CHIIBI,
TEeMIIepaTyphl, COCTaBa PacTBOpPA).

PaBHOBecHMsT B aHAJIUTHYECKH BAXHBIX TPOTOJIUTHYECKUX cHUCTeMaX. KOHCTaHTHI
KHCJIOTHOCTH M OCHOBHOCTH. YpaBHEHHS] MaTepHalbHOTO Oasianca. Beruucinenue pH pactBopoB
KHUCJIOT U OCHOBaHMM pa3IMYHON CHIIbI, CMecel KHUCIOT U OCHOBaHMH. BydepHbie pacTBOpHI,
WCIIOJIb3yeMble B XMMHMUYECKOM aHall3e: MX COCTaB, CBOMCTBa (OydepHas eMKOCTh, 00JacTh
O0ydepupoBanus), pacuet pH, mpuMeHeHNEe B aHATUTHYECKON XUMUU.

AHanUTHYECKHE  pEaKkIMH  KOMIUIEKCOOOpa30BaHMs,  OCAXICHHUS,  OKHCJICHHS-
BoccTaHoBJeHUsA. OOmue, CTyneH4YaTble ¥ YCIOBHBIE KOHCTAHThI YCTOWYMBOCTH KOMIUIEKCHBIX
coemuHeHU. Vcmonp3oBaHWe peakmuii KOMIUIEKCOOOpa30BaHUS B aAHAJIUTHYECKOW XUMHH
(oOHapyxeHHe W KOJMYECTBEHHOE OTpe/efieHne, MackupoBaHue). lVcmonb3oBanue peaxiuit
OCaXJICHUSI B aHATUTUUECKHX 1essiX. KoHcTaHTa paBHOBECHSI peaKIUil OCaKICHUS-PAaCTBOPEHUS;
(hakTOpBI, BIMUSIONINE HA PACTBOPUMOCTH OCAIKOB. PacueT ycinoBuil ocak/ieHUss U PaCTBOPECHHUS
ocagkoB. OKHUCIUTETbHO-BOCCTAHOBUTENbHbIE paBHOBeCHs. CTaHIAPTHBIH U peabHBIN
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHBIE MTOTEHIHAIIBI.

Xumudeckue u (HU3NKO-XUMHIECKHe criocoOb! onpeaenenus pH pactBopos. PaBHoBecHs
AHAJIMTUYECKUX peaklUui KOMIUIEKCOOOpa3oBaHUs U yrpaBieHHe UMU. DaKkTopbl, BIUSIOUIUE HA
HaIpaBJIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. KoHcTaHTa paBHOBecuss U ee
XUMUKO-aHAJIUTHYECKOE 3HaueHue. PacueT ko3 UIIMEHTOB MOOOYHBIX PEAKIIUMA.

1.4. KauecTBeHHBIE U KOJIMYECTBEHHbIC AHATUTHUECKUE DPEAKIHH C OpPraHU4YEeCKUMHU
AHAJIMTUYECKUMH peareHTaMy B aHaJIM3€ HEOPraHMUECKUX BEIIEeCTB.

Opraanueckue ananmutudeckue peareHThl (OP). Kimaccudukanus OP mo tumy peaknmii ¢
HeoprannueckuMu uoHamu. KommuiekcooOpasyromue OP u  crpoeHne UX  MOJIEKYI:
(GyHKIMOHATBHO-aHAJIUTUYECKAs M aHATUTHKO-akTHBHas  rpynmnbl.  OcoOeHHOCTH U
npeumMyllnecTsa ucnoiabzoBanus OP, oOnactu npumeHenus. JJonmoaHUTENBHO: TeOpUs NEHCTBUS
koMIuiekcooOpasytomux OP, yuer wonHoro cocrosuus OP u meramna. ['unore3a ananoruii u
MpaKTU4ecKue BBIBOABI U3 Hee. [Ipupoma xumudeckoil cBs3um B kommiekcax OP ¢ nonamu
METaJJIOB M €€ IMpPOSBIEHHE B IBETHOCTH KoMmIuiekcoB. Peaknmu OP ¢ xpomodopHbIMU
arieMeHTaMu. VIHTEeHCHBHOCTH OKPAcKH aHaJUTHUYECKUX (OPM U MHTEHCUBHOCTH IOTJIONICHUS.
Hcnonb3oBanue peakiuii OpraHu4ecKuX peareHToB B (POTOMETPUUECKOM aHAIH3E.

Pa3zoen 2. KonudecTBeHHBIM XUMUYCCKUN aHATIU3

2.1. TIpuHIUTBL ¥ 33744 KOJTMYECTBEHHOTO aHAIH3a.

Knaccudukarnuss MeTo10B KOJMYECTBEHHOTO aHanu3a. TpeOGoBaHMs, MpEAbIBIsIEMbIE K
XUMHUYECKUM PEaKIUsIM B KOJMUYECTBEHHOM aHaiu3e. DTambl KOIWYECTBEHHOTO OTMpeAeNeHUs.
XapakTepucTUKa pe3ylbTaTOB KOJMWYECTBEHHOTO XUMHUYecKoro aHanmsza. OmnpeneneHue
COJIep>KaHus BEIIeCTBA B pacTBOpE, pacueTHbIe GopMyibl. COCOOBI MPeACTaBICHHS PE3yIbTaTOB
aHanu3a. TecTbl Ha BBIABIEHHE CHUCTEMAaTMUECKUX TMOTPEIIHOCTEH B  pe3ylbTaTax
KOJIMYE€CTBEHHOTO XUMUYecKoro anammsa. [Ipo6ooTdop u mpoOomoAroToBKa.

2.2. Turpumerpudeckuii ananu3. TUIIBI peakiuii, UCTIONb3yEeMbIX B THTPUMETPHH.
TpeGoBanwusi, MpeAbABIIEMbIE K HUM.

[Mpunanun tutpumerpun. TurpoBanue u ero 3taisbl. [ padudyeckoe nz3o0paxkeHue mpoiecca
TUTPOBAaHUS — KPUBBIE THUTPOBaHMs, WX BHUIbl. CKa4OK Ha KPUBOW THUTPOBAHHS, TOYKA
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skBuBaJIeHTHOCTU (T.3.) u xoHeuHas Touka tutpoBanus (K.T.T.). IlepBuuHbie U BTOpUYHBIE
cTangapThl. [I[preMbl THTPUMETPUUECKOTO aHATTN3a: IPSIMOE U 00paTHOE TUTPOBAHKE, KOCBEHHBIE
MeTOAbl. THIBI peaknui, WCIONB3yeMbIX B TUTPUMETPUYECKOM aHaM3e, TpeOOBaHUS,
MPEABSIBISIEMBIE K HUM.

JloTIONHUTENBHO: HMHCTPYMEHTaJIbHblE MeToapl uHaukauuu TO. IloreHunmomerpuueckoe
tutpoBanue. Merox ['pana. JIpyrue criocoObl ycTaHOBIEHHS] KOHEYHONH TOUKHU TUTPOBAHUS.

2.3. Peakuuu HeWTpanu3auy B KOJIMYECTBEHHOM XMMHYECKOM aHAJIN3E.

MeToibl  KUCJIOTHO-OCHOBHOTO — TUTpoBaHHMs. CyIIHOCTh METOJla  KHUCIOTHO-OCHOBHOIO
TUTpOBaHUs. KpuBble KHUCIOTHO-OCHOBHOTO TUTPOBaHUA. PacueT M mocTpoeHne TeOPEeTUYECKUX
KPUBBIX TUTPOBAHUSI CUJIBHBIX M CIA0BIX OJJHOOCHOBHBIX MPOTOJUTOB. DAKTOPHI, BIUSAIOIMINE HA
BEJIMYMHY CKayka Ha KpPUBBIX KHCIOTHO-OCHOBHOIO THUTpoBaHusA. CrocoObl YCTaHOBJIEHHUS
KOHEYHOW TOYKHM TUTpOBaHUs. KHCIOTHO-OCHOBHBIE MHJIMKATOPHI, MHTEPBAJ MEPEX0/ia OKPaCKU
MHAMKaTOpa, noka3atenb TurpoBaHus (pT). IlpaBuno BeIOOpa MHAMKATOpa Ui KOHKPETHOTO
ciydyas — TaTpoBaHus.  IIpakThueckoe  NpPUMEHEHHE  peakUUid  KUCIOTHO-OCHOBHOTO
B3aumo/ieiicTBus. [loTeHIIMOMeTpUYECKOEe TUTPOBAHNE HA OCHOBE PEaKUil KUCIOTHO-OCHOBHOTO
B3auMo/ieiicTBUA. HIMKaTOpHBIE MOTPENTHOCTH M X OIICHKA.

2.4. AHanuTHYECKHEe peaKIi KOMITJIEKCOOOPa30BaHMs U OCAXKACHUS B KOJUYECTBEHHOM
XMUMHYECKOM aHAJIN3E.

Hcnonb3oBanne komIuiekcooOpa3oBaHUS B XMMHUYECKOM aHanuse. Heopranumdeckue u
OpraHnu4eckue JUrajpl. KOMIUIEKCOHBI U UX CBOMCTBA. Y CIIOBHBIE KOHCTAHTHl YCTOWYMBOCTH
KOMIIJIEKCOHATOB M MX IpaKTHYecKoe Hucrojib3oBaHue. OOOCHOBaHME BHIOOpAa ONTHMAJIbHBIX
YCIOBUH  KOMIIJIEKCOHOMETPUYECKOTO TUTpoBaHMs. KpuBble KOMIUIEKCOHOMETPHYECKOTO
TuTpoBaHus. DakTOPHI, BIMAIONIME HA BEJIWYMHY CKauyka Ha KPUBBIX TUTpoBaHUs. CriocoObl
ycranoBieHuss T.3. u K.T.T. MeramioxpoMHble HHAUKATOPHI, IPUHITAIT UX JAeHCTBUS. BbIOOp
WHJMKATOpa A1 KOHKPETHOIO Ciydash TUTPOBAHMS. AHAIUTUYECKHE BO3MOXHOCTH METOJAA
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[puMeHeHne KOMIUIEKCOHOB B AHAIMTUYECKON XUMUU
B KayeCcTBEe MaCKUPYIOLIUX areHToB. [I[puMeHeHe XuMH4eCKIX peakuii KOMIUIEKCOOOpa3oBaHus
B (OTOMETpHUECKOM aHaju3e, B METOAEC KOHAYKTOMETPUYECKOTO TUTpOBaHUA. Peakuuu
OCaXJECHHUSI B  KOJMYECTBEHHOM XUMHYECKOM aHainu3e. [ paBUMETpUYECKUMN  aHaIu3.
Teopernueckoe 000CHOBaHKE BBHIOOPA ONTUMANBHBIX YCIOBUN OCAXKICHHS KPUCTAIUTMYECKUX U
amopdubix  ocaakoB. IIpuMeHeHHe XMMHUYECKHX  pEaKIHil  OCaXIEHUS B  METOJe
MOTEHIIMOMETPUYECKOTO TUTPOBAaHUSA, B MeroAe TypOumumerpuu. OcOOEHHOCTH peakuuit
KOMIUIEKCOOOpa3oBaHus (xematooOpa3zoBanus) HMoHOB MetauioB ¢ JJTA. OcamurenbHoe
TUTPOBAHUE.

2.5. AHanuTHYECKME pEaKUMH OKHCICHUS-BOCCTAHOBJIEHHS B  KOJUYECTBEHHOM
XUMHUYECKOM aHaJIU3E.

OKHCIIUTENbHO-BOCCTAHOBUTENbHASL PEAaKIUsl U  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
noTeHnuan. KOHCTaHThI paBHOBECHS OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX peakuuil. Bribop
TUTPAHTa U ONTUMAJIbHBIX YCIOBHM TUTpOBaHUs. KpuBbIE OKHCINUTEIBHO-BOCCTAHOBUTEIBLHOTO
TUTpOoBaHUs. PakTOpPbI, BIMAIOLIME HA BEJIMUMHY CKauka Ha KPUBOM TUTpoBaHusA. MHaukauus
KOHEYHOH TOYKM THUTPOBAHUS XUMHUYECKHUMU M  (UBHKO-XUMHYECKUMH  METOIaMH.
[Iepmanranaromerpusi. XapakrepucTuka METO/A. Ycnosus MIPOBEACHUS
MepMaHraHaTOMETPUUECKHUX OmpeneIeHul. Bemecraa, OTIpEaEIIIEMbIE
MepMaHraHATOMETPUUECKUM MeTooM. JlocToMHCTBa M HemocTaTku Meroda. HMomomerpus.
XapakTepucTUKa METOJIa, YCJIOBHUS NIPOBEICHUS HOJOMETPUUYECKOIO OIpPE/EICHUsI BEUIECTB.
JlocTouHCcTBa M HemOCTaTKU Merona. lIprMeHeHue peakuuil OKUCIEHUS-BOCCTAHOBIIEHUS B
METO/I€ MOTEHINOMETPUYECKOTO TUTPOBAHUSI.

2.6. MonooOmeHHast xpoMaTorpadus B KOIMYECTBEHHOM XHUMUYECKOM aHAJH3e.

TpeGoBanusi, MpeabsABIsiEMbIC K PEAKIHsIM HOHHOTO 0OMeHa. M3oTepma noHHOTO 0OMEHa.
Beibop onTtuManbHBIX  YCIOBUH HOHOOOMEHHOTO pa3lieleHHuss BemecTB. lIpuMeHeHue
MOHOOOMEHHOH XpomaTorpaduy B aHATUTUYECKON XMMHHM OPTaHHMYECKUX W HEOPraHUYEeCKHX
COEIMHEHUI: pa3/ielIeHHe, OUUCTKA, KOHIIECHTPUPOBAHUE U T.1.
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Pasoen 3. BBenenue B GU3NKO-XUMUYECKHE (HHCTPYMEHTAIBHBIC) METO/IbI aHAIIN3A

3.1. ®XMA — cocraBHas 4aCTb COBPEMEHHOM aHATUTUYECKONW XUMUH.

Knaccudukanus Gu3MKo-XMMHUYECKUX METOJIOB aHaIM3a. AHAIUTUYECKUN CUTHAI Kak
nHpopMaTUBHAs (YHKIUS COCTaBa BELIECTBA M €ro KoyJnyecTBa. [IpuMepsl aHATUTHYECKHX
CUTHAJIOB U ux usmepenuii B OXMA.

3.2. MeTpoaoru4yeckre OCHOBbI aHATMTUUYECKUX METOJIOB.

OCHOBHbBIE AHATUTHUKO-METPOJIOTUUYECKUE XAPAKTEPUCTUKH METOJIOB M PE3YIbTaTOB
aHaJM3a, CIoCcOoObI MX OLEHKH: TIPeesl 0OHApYKEeHUs, KOA(PPHUIIMEHT YyBCTBUTEIHLHOCTH, HIDKHSS
U BEPXHSS [PAaHULIA AUANAa30HAa ONPEIEIAEMbIX COJEPKAaHUM, CEIEKTUBHOCTD, MPELU3UOHHOCTD B
YCIIOBHUSAX CXOUMOCTH (TIIOBTOPSIEMOCTH) U BOCIIPOU3BOAUMOCTH, IPABMIIBHOCTb, IKCIIPECCHOCTD.
O606mennsie ceenenust o [OCT P UCO 5725 (2002).

3.3. OO0miast xapakTepuCcTKa CIIEKTPAJIbHBIX, JJIEKTPOXUMUYECKUX U XPOMATOrpapUueCcKux
MeTo/10B aHanu3a. [Ipencrasienue o GoToMeTpUUECKUX, MOTEUOMETPUUYECKUX METOJAaX aHAIN3a
Y HIOHHOOOMEHHOM XpomaTtorpaduu.

4 O0beM yueOHOM TMCUMIIINHBI

Bu yuebHoii paGoThI O0beM IMCUHMIINHBI
3E | Akaa. u. | AcTp.u.
OO0u1asi TPy10€eMKOCTb IV CIIUTIJIMHbI 4 144 108
KonTakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexmun 0,45 16 12
[Ipaktuueckue 3ausatus (113) - - -
JlabopaTtopusie paboTsl (JIP) 1,34 48,4 36,3
CamocrosiTeJibHasi padoTa 2,21 79,6 59,7
KoHnTakTHas camocrosiTenbHas paboTa
2,21
CaMOoCTOSATEIbHOE U3YUEHHUE Pa3/IeoB TUCIUIUINHBI 79,6 59,7
Bujx nTOroBoro KOHTpoOJIs: 3ayer ¢ OLEHKOM

AHHOTAUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Du3nyecKass XuMHs»

1. ]_le.]]b AUCHUIIVIMHBI — PACKPLITH CMBIC/I OCHOBHBIX 3aKOHOB, YIIPABJIAIOINNX XOAOM
XUMHUYCCKOI'o IIponecca, IMmokKasaTrb oOnactu IMPUWIIOKCHHUA 3THUX 3aKOHOB M HAYYUTH CTYACHTA
I'paMOTHO IPUMCHATL HUX IIPU PCHICHHH KOHKPCTHBLIX TCOPCTHUUCCKUX M IMPAKTHYCCKUX 3aaa4,
IIOHATH OCHOBHBIC KHHCTUYCCKUEC 3aKOHOMCEPHOCTH IIPOTCKAHHA XUMHUUYCCKUX ITPOUCCCOB U POJIb
KaTajJm3a AJIsd XUMHWYECKOH TEXHOJIOTHH.

2. B pe3yabTare u3y4eHusi JUCHUIIMHBI 00YYAIOUINICH 10JI2KEeH

Obnaoams creAyouMU KOMIETESHIIMSIMA U UHAUKaTopamu ux noctwkenus: OITK-1.3,
OIIK-1.7, OIIK-1.11.
3name:
— OCHOBHBIE 3aKOHBI (U3NYECKOM XWUMHUHU, B3aHMMOCBA3b (U3MUECKUX U XUMHYECKHX
XapaKTEePUCTUK MPOIIECCa;
— TyTH ONpENENICHUs BAKHEHIINX XapaKTEPUCTUK XWMUYECKOTO pPaBHOBECHs (KOHCTAHTHI
paBHOBECHS, PABHOBECHOT'O BBIX0/1a TIPOAYKTA, CTENICHU MPEBPAILIEHUS HCXOIHBIX BEUIECTB) U
BIUSIHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMUYECKOTO PABHOBECHS;
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— TEPMOJAMHAMUYECKOE ONMCAHUE CBOMCTB MICATbHBIX U HEUJICAIBbHBIX PAaCTBOPOB, MOAXO/bI K
HaXO0XJACHUIO MapIHaJIbHBIX MOJIIPHBIX BEJINYMH KOMIIOHEHTOB PAcTBOPA.

— TEOPHIO I'aJIbBAaHUYECKUX SIBJICHMUIA;

— TEOpUM KUHETHKH, IYTH TEOPETUYECKOI'O pacueTa CKOPOCTEM XMMHUYECKHX pEakuuil u
OTpaHUYEHUs B IPUMEHUMOCTH PACUETHBIX METO/I0B;

— OCHOBHBIE 4YepThl TOMOT€HHOTO M TETEPOreHHOI0 Karaiau3a, MPUYUHBI YCKOPEHUS
XMMMUYECKOTO IIpolecca B MPUCYTCTBUU KaTanu3aTropa.

Ymemy:

— TIPUMEHATHh TEOPETHUYECKUE 3HAHMS U OKCIEPUMEHTAJIbHbIE METOJbl HCCIEI0BAaHUS
(bu3nyecKoil XMMUHU IPU PEeLIEHUH NMPOPECCHOHANBHBIX 33/1a4;

— TPEeICKa3bIBaTh U HAXOJIUTh ONTHMAaJbHbIE YCIOBHUS MPOBEIEHUS XMMHUYECKOIO Ipolecca ¢
LETbI0 TIOJTYYEHHS] MaKCUMaJIbHO BO3MOKHOTO BBIX0O/Ia MHTEPEC YIOIIETO MPOIYKTa;

— TPUMEHATH TEOPETHYECKUE 3HAHMS M OKCIEPUMEHTaJIbHbIE METOJbl HCCIIEIOBAaHUS
¢u3nuecKoil XUMUU JI PELIEHUS BONPOCOB, BO3HUKAIOIIUX MPU H3YYEHUM KHUHETHKHU
XUMHUYECKUX PEaKIIHil;

— TPOBOJUTH AHANU3 U KPUTHUECKU OLEHUBAThH IMOJIyYE€HHBIE 3KCIIEPUMEHTAIIbHbBIE JAaHHBIE,
000011aTh U J1enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEAEHHBIX ONBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJ0B (U3NYECKOW XHMHUHU JUIsl pelieHus
KOHKPETHBIX MCCIIEJ0BATENIbCKUX 3aa4;

— HaBbIKAMHM OIIPEJENICHUs] COCTOSHUSI PAaBHOBECHUS M CAMOIPOM3BOJBHOIO HAalpaBJIECHUS
XUMHUYECKOT0 IpoLecca;

— 3HAHMUAMHU OCHOBHBIX 3aKOHOB (PM3MYECKON XMMHUHU Ui COJAEP’KATENbHON HHTEpHpeTaluu
TEPMOIMHAMHUYECKHX Pacu€TOB;

— METOJaMH OIIpeJeNieHUs] MOpsiKa U CKOPOCTH PEAKLUH, YCTAaHOBJICHHS JIMMUTHPYIOIIEH
CTaUM U MEXaHU3Ma U3y4aeMO XUMUYECKOHN peaKiiH;

— HaBbIKAMM  COCTaBJEHMS TallbBAaHMUYECKMX DJIEMEHTOB JJIs  LeJed  ompejaeneHus
TEPMOAMHAMHUYECKHX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEAYEMOM peaKuH;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XUMHUYECKOM KHHETHKHU, BJIMSHUSA DPA3JIUYHBIX (HaKTOPOB
(TeMmepaTypsbl, JaBJIEHUS, KaTaau3aToOpa) Ha CKOPOCTh XUMHUECKON PEaKILIUu.

3. Kpartkoe cogep:xaHue QUCIUILIAHBI

5 cemecTp
Pa3zpnen 1. Xumuveckasi TepMOIMHAMHUKA

1.1. IlepBblif 3aKOH TEPMOJUHAMUKU

TepMoanHaMHUeCKUE CUCTEMBI M TEPMOJAMHAMMUYECKHE IApaMeTpbl. DKCTEHCUBHBIE H
MHTEHCUBHBIE CBOWCTBAa CUCTEMBL. TepmoauHamuueckuil mnpouecc. PyHKIMHM COCTOSIHUS U
¢byHkuuu npouecca. BHyTpeHHss 3HEprus W SHTaIbIM, UX cBoiicTBa. Temora u pabota Kak
¢dopmbl mepenaun sHepruu. PaboTta pacmupenust raza M mosiesHas pabora. DopMyaUpoBKU
NIEPBOTr0 Hayajla TePMOJMHAMUKU. B3anMOCBSA3b TEIUIOTHI, pabOThl M M3MEHEHHs] BHYTpPEHHEH
SHEPTUU B U30XOPHOM, M300apHOM M M30TEPMHUUYECKOM Mpolieccax. TermoéMKoCTh BellecTBa —
M30XOpHAas UM n300apHas, MOJIsIpHas, yaenbHas. TeroéMKOCTh HeaTbHBIX T'a30B, B3aMMO CBS3b
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MoisipHbIX Temnoémkocted Cp u Cv uzaeanbHOro rasa. TemnoéMKOCTb TBEPABIX BELIECTB U
KHUJIKOCTEH. 3aBUCHMOCTh MOJISIPHOM M300apHOM TEIIOEMKOCTH BEIIECTBA OT TEMIIEPATYpHI,
SMIMPHUYECKUE YpaBHEHUS (CTETICHHBIE PSI/IbI), UX IPUMEHUMOCTh. 3aKoH KyOoB Jlebasi, mpaBuiio
Hronmonra u Iltu. Cpeansas u3o0apHas TEMIOEMKOCTh BEIIECTBA B HHTEpBAJC TEMIIEPATyp.
TemmnepaTypHasi 3aBUCUMOCTH NpupaiieHus sutanbnuu BemectBa (Hr — Ho) npu nmocrossnaoM
JaBJICHUH ¢ y4ETOM (a30BBIX epexo10B. TermnoBoii s3¢ et xummueckoro mnporecca. OCHOBHOE
cTaHzapTHoe cocTosHue. CTaHJapTHblE OSHTAJIBIMM OOpa30BaHMsI M CTOPAHUS BEILECTB.
[Ipumenenne 3akoHa ['ecca aisi BBIYMCIIEHUS TEIUIOBBIX 3()()EKTOB XUMHUECKUX U (PH3HKO-
XAMUYECKUX TMporeccoB. CBsi3b TEMIOBBIX 3((eKToB MpH TMOCTOSHHOM 00BeEME U TpHU
MIOCTOSIHHOM JIaBJI€HUU. 3aBUCUMOCTb TEIUIOBOTO 3¢ (exTa peakuu oT TeMieparypbl. BeiBog u
aHanu3 ypaBHeHust Kupxroda B muddepenunansHoit ¢opme. MHTerpupoBaHue ypaBHEHHUS
Kupxrodga.

1.2. Bropoii 3aK0OH TepMOIMHAMHUKH.

CaMonpoun3BoJIbHBIE U HECAMOIIPOU3BOJIbHBIE, 00paTUMBbIE U HEOOpaTUMbIE, PABHOBECHBIE
(KBa3ucTaTUYECKHE) U HEpPaBHOBECHBIE Mpolecchl. PaboTa paBHOBECHOTO M HEPAaBHOBECHOTO
npoueccoB. DOpMYIHPOBKH BTOPOTO Hayalda TEPMOJAUHAMUKHU. ODHTPONMS KaK KpUTEpUil
HaIpPaBJIEHHOCTH CaMONPOU3BOJbHBIX MPOLIECCOB M PAaBHOBECUS B M30JMPOBAHHBIX CHUCTEMaXx.
3aBUCUMOCTb SHTPOIUU BEUIECTBA OT MApaMETPOB COCTOSHUS (TEMIIEPATyphl, TaBICHUs, 00beMa).
Pacuer m3MeHeHHs SHTPONUU B Pa3IMYHBIX IPOIECCAaX, CBSI3aHHBIX C U3MEHEHHEM COCTOSHUS
UJICabHOTO Ta3a, a TAaK)Ke YHCTBIX TBEPABIX WM KHUAKUX BeUIecTB. V3MeHeHHe >HTpOIuu B
mpoLecce CMEIIeHHUs] UAeaIbHBIX Tra3oB. V3MeHeHue HHTponuu mnpu (Ga3zoBBIX MEpPexojax.
TennoBas Teopema Hepucra, mnoctymar Ilmanka (TpeTbe Hayasio TEPMOJAMHAMHUKH).
Cratuctrueckas HMHTEpIIpeTalys BTOPOro Hauyajda TepMOAMHAMHKH, ypaBHeHUe bosbimana-
[Inanka. Bpraucienne aOCOMIOTHOW SHTPONHUM BeIlIeCTBAa. PacdyeT W3MEHEHHWs SHTPONHH B
XMUMHUYECKUX PEaKUsX P pa3IuuHbIX TemnepaTypax. O0beaunennoe ypasuenue I u Il 3akonoB
TepMoaMHaMuKu. OHeprust ['enpmrosbia u sHeprus ['mb0ca kak KpUTEpUHM HAaNpaBICHHOCTH
MIPOLIECCOB U PAaBHOBECHSI B 3aKPBITHIX CUCTEMaX. XapaKTepucTuueckue GyHKIMH. 3aBUCUMOCTh
sHepruu ['enpmrosbuia M SHeprun ['mbGbca OT mMmapamMeTpoB COCTOSHUS. TemmepaTypHas
3aBUCHUMOCTB 3Hepruu ['n66ca BemniectBa ¢ yuérom (pa3oBsix nepexoaoB. Pox gazoBoro nepexonaa
(nmepBsiii, BTOpoii). YpaBHenus ['mu60ca-I'enpmrombiia. PacueT n3MeHeHH CTaHIapTHBIX YSHEPTUid
I'u66ca u ['enbMrosnpIia B XMMUYECKUX PEAKIMSIX P PA3TUYHBIX TEMIEpaTypax.

CucreMbl TEPEeMEHHOTO COCTaBa. XHMHYECKHH TMOTEHIMAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO NMOTEHIMAIA OT JABJICHHS U TEMIEPATypbl. Y CIOBHUS PaBHOBECUS U
CaMOIPOU3BOJILHOTO MPOTEKaHUS MpoIlecca B CUCTEMAaX MEPEMEHHOTO COCTaBa.

1.3. Xumnueckoe paBHOBECHE.

MarepuanbHblii 0anaHC XHMHUYECKOH peaklMM, CTENeHb NPEBPAIleHUs, XUMHUYECKast
nepeMeHHas. YpaBHEHHE M30TE€pPMbl XHMHUYeCKOM peakuuu (u3oTepMbl Baut-T'odda).
XUMHYECKOE CpPOJACTBO. AHANW3 YPaBHEHHS MW30TEPMBl JUISL OINPEACICHUS HalpaBiICHUS
CaMOIIPOM3BOJIBHOTO  MPOTEKAHHWA  XWMHYECKOM  peakuuu OT  JAHHOTO  MCXOJHOTO
(HepaBHOBECHOT0) COCTOSIHHS. TepMonuHamMuyeckas KOHCTaHTAa XWMHUYECKOTO pPaBHOBECUS U
HMIIMPUYECKUE KOHCTAHThI XuMuueckoro pasHosecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBszu s
peaxkuuu B uaeaabHOU ra3oBoii cMecu. KoHCTaHTBI paBHOBECHS JJIsl TOMOT€HHBIX U F€TEPOT€HHBIX
peakuuii, HJICAIbHBIX W HEWUJECAIbHBIX DPEAKIHOHHBIX cHCTeM (Ha mnpumepax). CwmerieHue
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XHUMHYECKOTO paBHOBECHs Mpu M3MeHeHuu obmiero naienus (T = const) u mpu m00aBiieHUN B
cucremy uHeptHoro rasa (T = const, P = const).

Bnusiare TemmnepaTypbl Ha KOHCTAHTY XUMHUYECKOTO PaBHOBECHS, YpaBHEHHS N300apbl U
M30XOpbl XMMUYECKON peakUuy. BbIBOJ, aHAIN3 U MHTETPUPOBAHKME HA3BAHHBIX YPAaBHECHMU Ha
IpuMepe ypaBHEHUs u300apbl. PacueT cpeiHero u HCTUHHOIO TEMJIOBOro 3(pdeKkTa XUMUYECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJMHAMUYECKON KOHCTAHTBI PABHOBECHUS OT TeMIeparypsl. Pacuer
KOHCTaHT PaBHOBECHS] XUMHUYECKHX PEAKUMHU U3 CTAaHAAPTHBIX TEPMOJAMHAMUYECKUX (YHKIUI
BEILIECTB. BBIYMCIIEHNE KOHCTAHT PAaBHOBECHS XUMHUYECKUX PEAKIUHI 110 CIPABOYHBIM JJAHHBIM O
KOHCTaHTaX paBHOBECHS PEAKIMil 00pa30BaHus COEMHEHUHN U3 IPOCTHIX BELLIECTB.

Paznen 2. ®a3zoBble PAaBHOBECUA B OJHOKOMIIOHEHTHBIX CUCTEMAX

2.1. ®a3oBble Tiepexo bl U (pa3oBast AuarpaMma COCTOSIHUS I OJJHOKOMIIOHEHTHBIX CHCTEM

@da3a, KOMIIOHEHT, 4ucio cTeneHel cBoOoxabl. IlpaBuno a3 I'mbOca. Ilpumenenue
npaBuia (a3 [mbbOca mis aHanm3a (a3oBbIX paBHOBECHM B OJHOKOMIIOHEHTHBIX CHCTEMax.
Jlnarpamma COCTOSIHUSI OJHOKOMIIOHEHTHOM cHUCTeMbl, €€ (a3oBble MMOJIS, JIMHUU U TPOWHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OJHOGa3zHOe, NByx(azHoe U Tpex(dasHoe paBHOBECHUS.
HaCBII_HeHHI)II\/'I nap, TeMineparypHas 3aBUCHUMOCTb AaBJICHUSA HACBIIICHHOI'O Iapa. KpHTH‘I@CKaﬂ
TOYKa, KPUTHYECKOE COCTOSIHHE BEIIECTBAa, €ro OCOOCHHOCTH. BhIBON W aHamM3 ypaBHEHUS
Knaneiipona. 3aBucMMOCTb TeMIepaTyphl IUIaBJICHUS OT BHELIHETO JaBJICHUS, HHTETPUPOBAHUE
ypaBHeHus1 KiiameilpoHa [yl paBHOBECHs TBEpPIOE€ TEJIO - KUAKOCTh. PaBHOBecus ¢ ra3oBoi
¢dazoii, ypaBuenne Kimaneipona-Knaysnyca, BEIBOJI 1 HHTETPUPOBAHKUE YPABHEHUS JJI OTTCAHUS
JUHUN HCTapeHus W CcyOlMMaluu, HCmojib3yeMble nomymieHus. OmpeneneHue KOOpAWHAT
TPOWHOW TOYKH.

2.2. Onpenenenue TepMoAnHaMU4YecKuX GyHKIUN mporecca (pa3zoBoro nepexoaa

[Ipumenenne  ypaBHenuss  Kmanelipona-Knaysmyca  nnsg pacuera  M3MEHEHMS
TEPMOJIMHAMUYECKUX (QYHKUUA TpH  (Pa30BbIX MpeBpalleHUsIX. B3auMoCBs3b SHTANIbNUN
IUIABJICHUS, UCTIAPEHUS U BO3TOHKU B TPOIHON TOUKe. DOMIIUpUUYECcKoe nmpaBuio TpyroHa.

Paznea 3. TepmogunaMuveckasi TeOpUsi pacCTBOPOB
3.1. OcHOBBI TEpMOAMHAMUKH pacTBOPOB. [lapuinanbHble MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. [lapuuanbHbie MOJIsIpHBIE BeMUUYUHBL. YpaBHeHUs [106ca-
Jrorema (BBIBOJ U aHaiu3). MeTOabl OMpEeeHns] MaplUualbHbIX MOJSPHBIX BEIUYUH (METOJ
KacaTeNbHBIX MU METOJ OTpe3koB). OTHOCUTENbHBIE TNapUUANbHBIE MOJSPHBIE BEIUYMHBI
(mapuuagbHble MOJIApHBIE PyHKIMU cMemeHus ). TepMoauHaMuueckue GyHKIMY CMEIIEeHUs!.

3.2. TepMOI[I/IHaMI/I"IeCKOC ONIMCAHUC UACAIIbHBIX U HCUJACAIIbHBIX PACTBOPOB

WneanbHble  (COBEpIIEHHBIE) PACTBOPBHL. XHUMUYECKUH TMOTEHIMAN KOMIIOHEHTa
ujeanbHOro pactBopa. TepMoauHaMHU4Yeckue (YHKIUU CMEIIEHUs I UIeaJbHBIX PacTBOPOB.
PaBHOBecue "uaeanbHBIN pacTBOp-map", 3akoH Payns, rpaduueckas MHTEpIpeTanust 3aKOHa
Payns. IlpenensHo pa30aBiieHHbIE pacTBOPbI, 3aKOH [eHpu. VYpaBHEHHE XUMHYECKOTO
MOTEHIMaNa JUIsl pacTBOPUTENIE M PpacTBOPEHHOro BemiecTBa. HewpeanbHble (peanbHbIC)
PacTBOPBI, MOJOXKUTEIbHBIE U OTPULIATENIbHBIE OTKJIOHEHUS OT UJeaTbHOCTH (OT 3akoHa Payis).
CrangapTHble COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpHUYHAs 1 HECUMMETPUYHAsL CUCTEMBI
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cpaBHeHHs. PacdeT akTHBHOCTEH M PalMOHAIBHBIX KOA(P(HUIMEHTOB aKTUBHOCTA KOMIIOHEHTOB
pactBopa. TepmomuHamuyeckne (YHKIMM CMEIICHUS Ui  HEWACAIBHBIX PAaCTBOPOB.
3aBHCHMOCTh AKTUBHOCTH M KOS((UIIMEHTAa aKTHBHOCTH KOMIIOHEHTa OT TEMIIEpaTypbl U
JaBJICHUS.

3.3. KomnuraTuBHbIe CBOHCTBa pa30aBIICHHBIX PACTBOPOB HENETYYHMX BEIIECTB B JIETy4eM
pacTBopuTeIie

KonnuratusHble cBoiicTBa pa30aBiIEHHBIX PACTBOPOB HEJNETYYMX BEILECTB B JIETYYHUX
pacTBopuUTENAX (MMOHMKEHHUE JAaBJICHUS HACBHILEHHOIO Iapa pacTBOPUTEINS HaJl pacTBOPOM IO
CPaBHEHHUIO C YUCTBHIM PaCTBOPUTEIIEM, IOBBIIIEHUE TEMIIEPATYPhl Hauala KUIIEHUS U TOHU)KEHUE
TeMIIepaTypbl Hayaja OTBEpJECBaHUS pacTBOPOB, OCMOTHYECKOE JIaBJICHUE).
D0ymnockonuyecKkass M KpPUOCKONHMYECKas KOHCTaHTBl pacTBOpHUTENs. BbIBoJI ypaBHEHUS,
CBSI3BIBAIOILIETO MOHIKEHUE TEMIEpaTypbl Hayalla OTBEpJEBaHUs C KOHLEHTpalUel pacTBopa.
Ocmoc, ocMoTHUECKOE JIaBiIeHHEe, 00paTHBI ocMoc. Mcnonap30BaHue KOJUIMTATUBHBIX CBOMCTB
JUIs  ONpENENIEHUsT MOJIIPHOW Macchl, CTENEHU JUCCOLMALMM WM CTENEeHH accoLUaluu
PacTBOPEHHOTO BEIIECTBA.

Paznea 4. @a3oBble paBHOBECHSI B MHOTOKOMITIOHEHTHBIX CHCTEMAaX
4.1. PaBHOBECHE «OKUIKHN PACTBOP - HACBIIEHHBIN I1ap» B ABYXKOMIIOHEHTHBIX CHCTEMAX.

JluarpaMMbl  «JaBICHUE-COCTaB», «TeMIIepaTypa-coCTaB», «COCTaB IMapa-coCTaB
KUJIKOCTH» U1l HWACATBHBIX M HEUJeaNbHBIX pacTBOpoB. I[IpuMmeHeHue mnpaBmwia a3 kK
uccaeaoBaHuio guarpaMm. 3akoHbl ['mO0ca-KonoBasoBa. A3zeoTpomnus, TEPMOJIMHAMHYECKOE
yCJIOBHE TOUKH a3zeoTpomna. [IpaBmio peraara. ®U3nKo-XUMUYECKHE OCHOBBI Pa3/ICICHUS KUIKUX
cMecell MeToJlaMu TIEPETOHKU 1 PEKTU(DHUKAIINH.

4.2. PaBHOBecue CGKUIOKOCTB-TBEPAOEC» B IBYXKOMIIOHCHTHBIX CHUCTEMAX.

TepMuueckuii aHanu3, KpUBBIE OXJIAXKACHUS, MMOCTPOCHHE IUArpaMMbl IJIABKOCTH I10
KpUBbIM oxJaxaeHus. CHCTeMbl € OrpaHMYEHHOW U HEOrPaHWYEHHON pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpJOM cocTosiHuU. M3omopdusm. Tumsl TBepAbIX pacTBOpoB. JluarpamMmbl
IUIABKOCTH M30MOP(HO KPUCTAITU3YIOIIUXCSA BemiecTB. JlMarpaMMbl IJIaBKOCTH CHUCTEM C
OTPaHUYEHHOM PACTBOPUMOCTBIO B TBEPJIOM COCTOSIHMM. DBTEKTUYECKOE M MEPUTEKTUYECKOE
paBHoBecus. OrpeneneHne CoCcTaBa IBTEKTUYECKOW KHUAKOCTU MOCTPOSCHHUEM TPEYroJbHUKA
Tammana. [Ipumenenue npasuina ¢a3 ['m66ca k ucciaenoBanuio GazoBbIX pABHOBECHIA.

6 cemecTp
Paspnen 5. PacTBopBI 3/1€KTPOJIMTOB
5.1 PacTBOpBI 2JIEKTPOJIUTOB B CTATUYECKUX YCIOBHSX

TepMO,[[I/IHaMI/I‘-ICCKOC ONHCAaHHE CBOMCTB paCcTBOPOB 3JICKTPOJIUTOB. AKTHBHOCTH H
KOB(I)(I)I/II_[I/ICHTBI AKTUBHOCTHU 3JICKTPOJIMTA 1 HOHOB B paCTBOPC, CPCAHHUEC HOHHDBIC KOB(I)(I)I/ILII/ICHTBI
akTUBHOCTH. CBs3b aKTUBHOCTHU 9JICKTPOJIUTa CO CpGI[HCfI HOHHOM AaKTUBHOCTBIO H
KOHHCHTpaHHCﬁ QJICKTPOJIUTA. Honnas cuma pacTBOpa. HpaBI/IJ'IO HOHHO# cuibl. OCHOBHEIE
ITOJIOXKCHUA BHCKTPOCTaTHqCCKOﬁ TCOPHUU CUIIBHBIX 3JICKTPOJINTOB H663H-XIOKKCJI}I. Hpe,[ICJ'IBHHﬁ
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3akoH Jlebas-XroKKelsi, BTOPOE U TPEThe MPUOIMKECHUS TEOpHH, rpaduueckoe MpeacTaBIeHNe
3TUX 3aBUCUMOCTEMN.

5.2 PacTBOpPBI ANIEKTPOIUTOB B JTUHAMUYECKUX YCIOBHIX

[IpoBoauuku anexrpudeckoro Toka I u II pona, nOHHAs U 2IEKTPOHHAS IPOBOJUMOCTb.
VYnenbHas, MOJSIpHAs U SKBUBAJICHTHAs IEKTPUYECKHE ITPOBOJMMOCTH, B3aMMOCBI3b MEXKIY
HUMU. 3aBUCUMOCTb Y/AEIbHON U MOJISIPHOM 3JIEKTPUYECKON MPOBOJIMMOCTEN OT KOHLEHTPALINH,
TeMIlepaTypbl U HpHUposbl pacTBopuTens. CKOpOCTh U MOJBMXKHOCTH (20COJIOTHAs CKOPOCTh
JBUKEHUS) MOHOB. 3aKOH HE3aBHUCHUMOTO ABWKEHHUS MOHOB (3akoH Kombpaymia). [Ipenenshbie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTH HOHOB. OCTa(eTHBIM MEXaHU3M IepeHOoca 3JIEKTPUYECTBA
MOHAMM TUJIPOKCOHUS U ruApokcuia. Yucna nepeHoca HOHOB. DIIEKTPOIIPOBOIHOCTh PAaCTBOPOB
CHJIbHBIX JIEKTPOJINTOB, YpaBHEHHUE KOPHS KBaapaTtHOro (ypaBHeHue Konbpayma). [lpumenenue
TEOPUH CHJIBHBIX AJIEKTPOJIUTOB JUIsl OOBSCHEHUS AEKTPOPOPETUUECKOTO U PENAKCAMOHHOTO
3¢ (dEeKTOB CHUKEHUS AJIEKTPONPOBOJHOCTHU. BiusHHe moyiell BBICOKON HAaNpsSHKEHHOCTH U
BBICOKOM YaCTOTBHI IEPEMEHHOI0 TOKA Ha 3JIEKTPONPOBOJHOCTh PACTBOPOB. METOAMKH U3MEPEHNUS
ANEKTPONPOBOAHOCTH.  KOHAyKTOMETpHUYECKOE  ONpENeNeHHe CTENEeHM W KOHCTaHTHI
JMCCOLMAMU  CNAa0BIX AJIEKTPOJIUTOB, TEIJIOTHI, SHTPONMU U HHepruu [mbbca mpouecca
JUCCOIMAIMHU, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COECIMHEHHM.

Pazgea 6. DuexkTpoxummuyeckre cucTeMbl (LeIH)
6.1 DJ1C ¥ 55eKTpOAHBIEC TOTCHIUAIBI

DNEeKTPOXUMHUYECKUE CUCTeMBI (11enn). Bo3HMKHOBEHME CKauka MOTEHITMAala Ha TPaHUIIe
pazaena mpoBogHUkoB I m Il ponma. JIBOMHOW H3JIEKTPUYECKHI CION. DIIEKTPOXUMHUYECKHI
MOTEHIMAJ, TajdbBaHU-TIOTeHIIMAN. OOpaTUMBbIC AIEKTPOJBI M 00paTUMBIC AJIEKTPOXUMUUYECKHE
nenu  (PJIEMEHTHI). DJCKTPOJBIDKYIIAsl CHJIA TaJlbBAaHUYECKOTO DJIEMEHTA, YCIOBHBIN
AJIEKTPOIHBIN OTeHIMAI (TIOTEHIHA B BOAopoaAHOM 1iKkaje). Cesa3p D/[C ranpBaHUYECKOM 1IENH
C 2JeKTpoaHbIMU TmoTeHnuandamu. IIpaBuno 3HakoB OJIC W 2IEKTPOIHBIX TMOTCHIMAJIOB.
TepmonnHaMudeckas TeOpHs TalbBaHUYCCKUX sBJICHUM. BbIBoJ 1 aHanmu3 ypaBHeHust HepHcrTa,
BBIpakaromiero 3aBUCUMOCTh DJIC ragbBaHMYECKOTO 3JEMEHTa OT aKTMBHOCTEH KOMIIOHEHTOB
ANIEKTPOJIHOM peakiuu. YpaBHeHue ['nOOca-I'eapMrosiplia st 3JIEKTPOXUMHUYECKUX CHCTEM.
3aBucumocts DJ[C ranbBaHMUYECKOro 3JeMeHTa OT TeMiieparypbl. Kinaccudukaus 31eKTpoa0B:
3JIEKTPO/JIbI IEPBOTO M BTOPOIrO poja, ra30BbI€, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC. Y pPaBHEHHUE
HepncTa a1 moTeHnuana 3JIeKTpo0B BCEX BUIOB.

6.2. "'anpbBaHNYECKHE DIIEMEHTEI

Tunel raTbBaHMYECKUX DIIEMEHTOB: XUMUYECKUE, KOHIIEHTPAIMOHHBIE, C TIEPEHOCOM, 0e3
nepenoca. Jlud@y3noHHbIN MOTEHIMAN, MEXaHU3M BO3HUKHOBEHUS U METOJBI €r0 yCTPaHEHUS
(cBemeHus K MHUHMManbHOW BenumunHe). Mertoauka wusMeperuss OJIC U DIEKTPOIHBIX
MMOTEHIIHAJIOB. [IpumeHeHne NOTEHUMOMETPUH MJIg OINPEACNIEHUs TEPMOJIMHAMHYECKHUX
XapaKTePUCTUK XHUMHYECKUX pEaKIUl, MPOTEKAIOMINX B TalbBAaHUYECKON II€MH, KOHCTaHT
XMMHYECKOTO PABHOBECHS, aKTUBHOCTEW M KOI(D(UIIMEHTOB aKTUBHOCTH JJEKTPOJIUTOB, pH
pacTBOpPOB, MPOU3BEACHHUS PACTBOPUMOCTH MAIOPACTBOPUMBIX COEAUHEHUN. XHUMUUYECKUE
HCTOYHUKH TOKA.
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Paznen 7. XuMnueckass KHHETHKA
7.1. ®opMarnbHas KHHETUKA

TepMmoanHaMuueckass BO3MOXHOCTb IIpoliecca M €ro IpakTH4ecKas (KUHETHYecKas)
ocyiecTBUMOCTb. [Ipenmer u 3amaun xumudeckoil KUHETUKH. OCHOBHBIE MOHATUS (POPMaTIbHOM
KMHETUKHU: CKOPOCTh XUMHYECKOW PEAKIMH, MOJIEKYJISPHOCTb, YAaCTHBIH M OOIIMH MOPSIOK.
OCHOBHOH MOCTYJIaT XMMHMYECKONM KHHETHKH, KMHETUYECKOE YPABHEHHE CKOPOCTU pEaKIUU.
KoHcTanTa CKOpPOCTM XMMHMYECKOM pEAKLUUH, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTromsl
OTIpEJIeNIEHUs] CKOPOCTEN XUMHUECKUX peakuuid. [IpocTeie (31eMeHTapHbIE) U CII0KHbBIE PEAKLIUU.
Kunernka npoctbix U (opMaabHO NMPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX peakuui. Peakuuun
[EepBOro, BTOPOTO U TpeThero mnopsakoB. JuddepennumanbHas u  uHTErpaigbHas (Gopmbl
KMHETUYECKUX YpPaBHEHHM, KWHETHYecKue KpuBble. JIMHEHOoe mpencTaBieHHe KUHETHYECKUX
KPUBBIX JJI PEaKkUHMH pa3inyHbIX MOpANKOB. Bpems nomymnpesBpamieHus. Peakuuu HyieBoro
nopsiaka. Meron wu30bITKa (m3omsiiuu) OcCTBaiba OMPENETICHUsT YaCTHBIX TOPSAKOB IO
COOTBETCTBYIOIIEMY peareHty. JuddepeHinmanbaple 1 MHTETpajJbHbIE METObl OMpEesIeHuUs
nopsiika peakiuu. Pasnnyune KOHIEHTPAIMOHHOTO U BPEMEHHOT0 NOPsSAKOB. ClI0)KHbBIE peaKLUu.
[IpuHIMI HE3aBUCUMOTO NMPOTEKaHMs 3JIEMEHTApHBIX peakuuil. OOparuMble U HapasieiabHbIe
peakuuu nepBoro mnopsanka. uddepeHunanbHbie ypaBHEHHsI, OMHMCHIBAIOLIUE CKOPOCTU 3TUX
peakuuii, ux UHTEerpupoBanue. Kunernueckue KpuBbie ISl KaXK/I0TO U3 pearupyronux BelecTs.
[TocnenoBarenbuple peaknuu 1-ro mopsiaka. Cuctema auddepeHIManbHbIX YpaBHEHUH,
ONMUCBHIBAIOIIMX KWHETUKY IIOCJIENOBAaTENbHbIX peakuuil. KuHeTrnueckne ypaBHEHUS U
KMHETUYECKUE KPHBBIE JUISI BCEX YYaCTHUKOB peakluu. Bpems IOCTHKEHHS MaKCHUMaJbHOW
KOHIICHTPALlUH TMPOMEXKYTOYHOTO BEUIECTBA. 3aBUCHMOCTh MAaKCUMAJIbHOM KOHLEHTpauuu
MIPOMEXKYTOYHOIO BEUIECTBA OT COOTHOLIEHUS KOHCTAaHT CKOPOCTEM OTIENbHBIX CTaauid
MOCJIeI0BATENIbHOM peakiuu. [ [puHIMI TUMUTHPYIONIEH CTaANH MOCIE0BATEIbHON XUMUYECKON
peakuuy. CTauuMOHApHBIA PEXUM NPOTEKAHHUS TMOCIENOBATENbHBIX peakiuuid. Meton
KBa3UCTAI[MOHAPHBIX KOHLIEHTPALU, 00J1acTh MpuMeHeHus. BiusiHue TeMepaTypbl Ha CKOPOCTh
XUMHUYECKON peakiuu, npuommkeHHoe mnpaBwio Bant-I'odpda. YpaBuenue AppenHuyca B
mapdepeHnnanbHO W WMHTErpadbHOM  dopme. DddeKkTuBHAsS dSHEPrus aKTUBALUU U
MPEA3KCIIOHEHIMATIbHBIN MHOKHUTEIb, METObI UX ONPEACIICHUS U3 SKCIIEPUMEHTAIbHBIX JAHHBIX.

7.2. Teopuu XUMHYECKOW KUHETUKHU

Teopust axktuBHBIX (OuHapHBIX) coymapeHuir (TAC). CkopocTh peakiuu Kak YHCIO
CTOJIKHOBEHHI1 aKTUBHBIX MOJICKYJI B €IMHHILY BpeMeHH. KoOHCTaHTa CKOpPOCTH OMMOJICKYIISIPHOM
peakiuu. OU3HYECKUI CMBICT MPEIIKCIIOHEHIIMATBHOTO MHOXHUTEIS U SHEPIHMH aKTUBAIMH B
pamMKax TeOpHH aKTUBHBIX coyaapeHuil. Crepuueckuil pakTop, HEOOXOAUMOCTh €r0 BBEACHUS B
KMHETUYECKOE YpaBHEHHE peakiuu. JJOCTOMHCTBA M HEIOCTATKH TEOPUU aKTUBHBIX COYAapeHUM.
MexaHu3M MOHOMOJEKYISIPHBIX Ta30BbIX peakiuii B pamkax TAC, cxema Jlunmemana.
HcronkoBaHue NMpUYMH HM3MEHEHHs] TOPSAIAKAa MOHOMOJIEKYISIPHOW peakiuu TMpH H3MEHEHUU
JTABJICHHUS.

Teopust mepexonHoro coctosiHus (aktuBupoBanHoro komiuiekca) (TIIC wmu TAK).
OcHnoBuble nonoxenust TIIC, kunernueckas cxema peakuuu. [loBepXHOCTh MOTEHLMATBHOU
SHEPruM, KOOPAUHATA PEAKLUUM, MyTh PEaKIHU. AKTUBUPOBAHHBIA KOMIUJIEKC U €r0 CBOICTBA,
WCTUHHAs 3Heprus axTtuBaluuu. CKOPOCTh pEaKUMU — CKOPOCTh pachajia aKTUBUPOBAHHOIO
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KOMILJIEKCa (cxkopocTb €ro IIPOXOXKICHUS yepes MOTEHIIMAIIbHBIN 6apbep).
KBasurepmogunamuueckass ¢opma ypaBHeHuss TIIC, sHTampnust ¥ SHTPONHS aKTUBAIUH,
TPAaHCMHUCCUOHHBIH KO3 ¢urment. CBsA3p  SHTAIBIMM  aKTHBAUUMU € 3P (HEeKTUBHOM
(3KCnIepUMEHTAIBHOM) SHEPTUeH aKTUBALINH.

7.3. DOTOXMMHUYECKUE U LIETTHbIE PEAKIINU

@DOTOXMMHUYECKHE PEAKIHU, TEPBUYHBIE W BTOPUYHBIC (POTOXMMHUYECKHE IPOLECCHI.
@otomuccormanuss U ¢poronus. Portoduzmueckue (IE3aKTHBALMOHHBIE) MPOIECCHl TPU
MOTJIOIICHUH H3JTydeHus. 3akoHbel (oToxumuu: ['porryca-/lpernepa m Ounmreiina-IlItapka.
KBanroBbiii Beixos. KuHeTHka mpolieccoB, MPOUCXOIANIMX C ydacTHeM (POTOBO3OYKIEHHBIX
Mosekyn. Cencubunuzaropsl, CeHcHOUIM3UpoBaHHbIE (OTOXMMHYECKHE peakunu. OCHOBHbBIE
pasnuuus peakiuil ¢ GOTOXMMHYECKUM U TEPMUYECKMM HWHULUUpOBaHHEM. DOTOXMMHYECKHE
npoiieccsl B atMmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peakmuil, NPOTEKAOIIMX [0 LENHOMY MEXaHHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAIUM LEMHBIX peakiuil. MexaHu3Mbl 3apOXKACHUS, Pa3BUTUS U
oOpeiBa 1ereld. JIMHEHHBIM W KBaApaTUYHBIM OOpBIB Ilened. 3BEHO IEMH, JJIUHA IIeMu.
HepasBeTBneHHbIE U pa3BETBIICHHBIE LIETIHbIE peakUnHd. KMHETMKAa HEpa3BETBJIEHHBIX IEIHBIX
peakumii. CTaanu pa3BETBICHHON ETHON peakiiui. BeposTHOCTh 00phIBa U Pa3BETBIICHUS LICTIH.
PasButHe pa3BETBIEHHBIX LEMHBIX PEAKIUN BO BPEMEHM, CTAMOHAPHBIA W HECTALIMOHAPHBIN
pexuMBbl TeueHus peakuuu. [IpenenbHble sABIEHWS B Pa3BETBIECHHBIX peakuusax. Hwxauil n
BEPXHUI IpeJieibl BOCIUIAMEHEHUs (B3pbIBa) LEMHOM peakuuu. I1o1yocTpoB BOCIIIaMEHEHHUS.

Paznena 8. Karanus

['oMoreHHbIl1 W reTeporeHHbI Karanu3. ABToKaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHUYECKUX peakiuil. BrnusHue karanmzaTtopa Ha TepMOJMHAMUYECKHE U KHHETUYECKUE
XapaKTepUCTUKU  XUMHUYeCKUX  peakuuid. CeNnekTUBHOCTh  JIGHCTBUS  KaTaluzaropa.
Karanutuueckas akTUBHOCTb, yJelibHas KaTaJIUTHYECKash aKTMBHOCTb. | OMOT€HHBIH KaTallu3.
CnauTHBIA M pa3[eNbHBII MEXaHU3Mbl KaTaJTUTHUYECKUX PEaKIUi, SHEPreTUUYECKUE AUarpaMMbl
B3aUMO/ICHCTBUS peareHToB ¢ karanuzaropoM. OOmui u cneunupuueckuil KuCiI0THO-OCHOBHBIN
kartanu3. O¢@deKkTuBHAsT KOHCTAHTa CKOPOCTH peaklWu, KaTaIU3HpyeMOM BeIIeCTBAMU C
KHCIIOTHO-OCHOBHBIMHM ~ CBOMcTBamMH. KaTamuTudeckue KOHCTAaHTBI CKOPOCTH — PEaKIIMH.
I'eteporennsiii katanu3. CKOPOCTh Fr€TEPOTr€HHO-KATATUTUYECKON peakuuu. THUIbI T€TepOTreHHbIX
KaTajau3aTopoB. 3aKOH JeMCTBYIOUIUMX NOBepxHOcTed. Ponb ancopObumu B TreTEpOreHHOM
npouecce. KuHeTnka rereporeHHO-KaTaTuTHUYeCKUX pPeakiui, He JIUMUTUPYEMBbIX nuddysueil.
OTtpaBneHue KaTajlin3aTopos.

4. O0beM yuyeOHOM TUCHHMILINHBI

Beero ; Cemectp -
Bun yue6HOI paboThI AxaL AxaL AxaL
3E 3E 3E
q. q. q.
OO01ast TpPyI0eMKOCTh IUCIUTITHHBI 14 504 7 252 7 252
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il‘;i’f“a" padoTa - aymaropHbie | o0 | 19y | 267 | 96 | 267 | 96
Jlexuun 1,78 64 0,89 32 0,89 32
[pakTuaeckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
Jlaboparopubie paboTsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHasi paboTa 240 3,33 120 3,33 120
[NoxroroBka k 1abopaTopHBIM paboTam 120 60 60
Ko oo o650 g [ s [
JUCIUTLINHBI a 120 60 60
Buabl KoHTpOJIA:
OK3aMeH 2 72 1 36 1 36
KoHTrakTHas paboTa — TpOMEKyTOYHAs 0.8 0.4 0.4
aTTecTamus 2 1 1
[ToaroToBka K 3K3aMeHY 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero Cemectp
. 4
Bunx yaeOHoM paboThI Act. Acp. Act.
3E 3E 3E
q. q. 9.
OO61ast TpPyA0E€MKOCTh AUCHUTITHHBI 14 378 7 189 6 189
KonTakTHasi paboTa — ayiuTOpHbIE 5.34 144 267 79 267 79
3aHATHS:
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHasi padoTa 180 3,33 90 2,33 90
[Toaroroska K 1abopaTopHbIM paboTam 90 45 45
KoHTtakTHas caMocTosTeNbHAs paboTa 6,66 - 3.33 - 333 -
CamocTosiTeIbHOE U3YUEHHE Pa3/IeiioB 90 45 45
JUCIUTIINHBI
Bujabl KOHTpPOJISA:
IK3aMeH 2 54 1 27 1 27
KonrtakTHas paboTa — mpoMeEXyTo4yHas 0.6 0.3 0.3
aTTecTamus 2 1 1
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Bux uToroBoro KOHTpoJIA: JK3amMeH JK3aMeH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUIIIMHBI

(<KOJIJIOI/IZ[Haﬂ XUMHUD»

1 Heas aucuMmiauHbl — npuodOpeTeHre oOyyaromuMucs 0a30BbIX 3HAHUM B 00JIACTH
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TEPMOIMHAMUKYU [IOBEPXHOCTHBIX SIBJIEHUI U CBOMCTB IMCIEPCHBIX CUCTEM U MOIYYEHUE YMEHUN
B YaCTU HCHOJIb30BAaHUS 3TUX 3HAHUN NIpPU MCCIEIOBAHUM, IPOEKTUPOBAHUU U CO3JAHUU
peabHBIX CUCTEM, SBJISIONIUXCS B OOJIBIIMHCTBE CIIY4aeB AUCIIEPCHBIMHU.

2 B pesyabraTe n3y4eHusi AMCUUILIMHBI 00y4alOIIMIACS J0JIKeH:

Obnadamye CleAyOMUMH KOMIIETEHIIMSMU ¥ UHIUKATOPAMH UX TOCTH)KECHUS:

OIlIK-1.4, OlIK-1.8, OIIK-1.11.
3namo:
- IPU3HAKH OOBEKTOB KOJUIOUTHON XUMHH U MX KJIACCH(PHUKALIUIO.
- OCHOBHBbIE TIOHSTHSI U COOTHOLIEHUS TEPMOJAMHAMUKHM IIOBEPXHOCTHBIX  SIBJICHUUN
(TepMOIMHAMUKa IOBEPXHOCTHOIO CJIOS; aJAre3us, CMauMBaHUE W pACTEKaHUE >KHMJKOCTEH;
JMCIIEPCHOCTh U TEPMOJMHAMUYECKUE CBOICTBA Tel; aAcOpOLMs Ta30B U NapoB, aacopOuus u3
pacTBOpPOB).
- OCHOBHBIE T€OpUHU (PU3UIECKON aicopOIHH.
- OCHOBHBIE TIIPEJCTAaBICHUS O CTPOCHMM [JBOMHOTO DSJIEKTPUYECKOIO CJOs; IMPUPOLY
AIIEKTPOKUHETHYECKOTO MOTEHIIMAaa; OCHOBHBIE 3JIEKTPOKMHETUUECKUE SIBJICHHUS.
- ycioBusi TpuMeHUMOCTH 3akoHa Crokca, 3akoH OiHmTeiHa — (CMOJIYXOBCKOTO,
ruIcomMeTpudeckoe ypapHenue Jlamiaca.
- MIPUPOJly CETUMEHTAlMOHHOM M arperaTMBHOW yCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
[TAB kak nuo@uiIbHBIX cUcTeM; OCHOBHBIE NoJ0keHus Teopun JJJIDO; npruunHbl 1 0coOOEHHOCTH
OBICTPOI M MEIJIEHHOM KOATYJISIITUU, KOHIIEHTPAITMOHHOW U HEUTPATTM3aIIMOHHON KOATyJIISIUH.
- TUIIBI CTPYKTYP, BOSHUKAIOIINE B AUCIIEPCHBIX CUCTEMAaX, IPUYMHBI U YCIOBHS UX 00pa30BaHUS;
KJIaCCU(UKAIUIO JUCIIEPCHBIX CUCTEM IO X PEOJOTMUECKUM CBOMCTBaM.
Ymemos:
- paccUMTHIBATh MTapaMeTpPbl, KOTOPBIMHU XapaKTEPU3YIOT IUCIIEPCHOCTD.
- TOpPOBOJUTH pPAacUeTbl C HCIOJb30BAHUEM OCHOBHBIX COOTHOLIEHUN TEPMOJWHAMHMKHU
ITOBEPXHOCTHBIX SIBJICHHI.
- pacCUMTHIBATh OCHOBHBIE XapAKTEPUCTUKU MTOPUCTON CTPYKTYPBHI.
- paccuuThIBaTh BEIMYHMHY 3JIEKTPOKMHETHYECKOrO MOTEHIMaNa MO JaHHBIM 3JIEKTPOOCMOCA U
anekTpodopesa.
- paccuMTHIBaTh HUHTErpajbHyl0 U JIupdepeHINaIbHYI0 KPUBBIE pPACIpENeiIeHHs] YacTUll IO
pazmepam.
- pacCUUTHIBATh U AaHAIM3UPOBATh NOTEHIIMAIBHBIE KPUBBIE TAPHOTO B3aWMOJCHCTBUS YAaCTHULL.
- pacCUUTHIBATh U U3MEPATDH BSI3KOCTh IUCIIEPCHBIX CUCTEM.
Bnaoemp:
- NPEICTAaBICHUSAMHU O POJM NOBEPXHOCTHBIX SIBJICHUM M JUCIEPCHBIX CUCTEM B TEXHUKE U
MIPUPO/IE.
- METOJIaMH U3MEPEHUS TOBEPXHOCTHOIO HATSHKEHUS, KPAe€BOIO yria.
- 3HAHUSIMH 0 METOJIaX U3MEPEHHU aICOPOIUH U yIEIbHONU MOBEPXHOCTH.
- 3HAaHUSAMH 00 YCIOBHUSAX MPUMEHUMOCTHU ypaBHeHUS [ 'enpmrobia — CMOITyXOBCKOTO;
- METOJIaMH OIIPEEIECHUS FIEKTPOKUHETUYECKOTO TOTEHIMAA.
- METOJIOM CEAMMEHTAIMOHHOTO aHaJIN3a.
- METOJIaMH OTIpE/IEICHUs] KPUTUYECKON KOHLEHTPALUU MUILIEINI000pa30BaHus;
- METOJAMHM HCCIIEIOBAHUS KHHETUKHU KOATy SN,
- METOJAMH U3MEPEHUS U aHAJIN3a KPUBBIX TEUEHUS.

3 Kparkoe coaepxanue JuCUMIIIHHBI
Paznen 1. [Ipeamer v npu3Haky 00BEKTOB KOJIOWAHON XUMUN
Komnougnas XuMmusi - Hayka O TOBEPXHOCTHBIX SBJIEHUSX M JHMCIEPCHBIX CHUCTEMax.
OcHOBHBIE TOBEPXHOCTHBIC SBJICHMSA: aAre3Us U CMayMBaHUE, KalMWUIAPHOCTb, ajcopouus,
NIEKTPUYECKHE SIBICHUS HAa TOBEPXHOCTAX U JIp.
OcHOBHBIE TPU3HAKU JUCIEPCHBIX CUCTEM - TETEPOr€HHOCTh M JUCHEPCHOCTD;
MOBEPXHOCTHAsI 3HEPrHusl; KOJMUYECTBEHHBIE XapaKTePUCTUKU aucrepcHocTu. Kraccudukanums
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO JAUCHEPCHON (a3bl U JUCTIEPCUOHHOM Cpe/ibl.
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Knaccugukanust cBOOOTHOIUCTIEPCHBIX CHCTEM IO pa3MepaM YacTHIl U 0 B3aUMOJCHCTBUIO

MEXIy IUCIIEPCHOHHOW cpenoil u aucrnepcHoi (as3oil. Poiab MOBEPXHOCTHBIX SIBICHUH U

JUCIIEPCHBIX CUCTEM B IIPUPOJIE, TPOMBILUIEHHOCTH U, B YaCTHOCTH, XUMHUUYECKOI TEXHOJIOTUH.
Paznen 2. TepMoarHaMuKa IOBEPXHOCTHBIX SIBJICHUM

OOmiast xapakTEepUCTHKA NOBEPXHOCTHOW dHepruu. [loBepxHOCTHas »HEprusi B oOIIeM
ypaBHEHUHU 1-ro u 2-r0 Hayas TepMoaAnHaMUKU. [IOBEpXHOCTHOE HATSKEHUE KaK Mepa dHEpruu
I'n66ca mexpasznoit moBepxHocTH. [IOBEPXHOCTHOE HATSIKEHUE - XApPAKTEPUCTHKA IMPHPOJIBI
cornpukacaroutuxcs (a3 u ux 3anmoaeicTBusl. CBOMCTBA MOBEPXHOCTEH KUKUX M TBEP/IBIX TEIL.
VYpasaenue ['u60ca-I"enpmronbua st BHyTpEHHEN YAEIbHON OBEPXHOCTHON SHEPTUH (TIOJTHOMN
MIOBEPXHOCTHON 53HEpruu). 3aBUCUMOCTb HHEPre€THMUECKUX [apaMeTpOB IIOBEPXHOCTH OT
TeMmIiieparypsl. [Iporieccbl caMonpon3BOJIBLHOTO YMEHbBIIEHNS TOBEPXHOCTHOM SHEPTUU.

AncopOuusi ¥ MOBEPXHOCTHOE HaTsbkeHHE. CBSA3b BEIMUYMHBI a/ICOPOIUMHU C MapameTpamMu
CHUCTEMBI: HM30TE€pMa, H3OMHMKHA M H30CcTepa axcopbumu. Meton u30bITKOB ['mOOCa.
OyHIaMeHTaIbHOE aJcopOLMOHHOE ypaBHeHue ['mbbca. I'mbOcoBckas aacopOuus. YactHoe
BbIpaKeHHue ypaBHeHUsi [uO0ca. I[loBepXHOCTHO-aKTMBHbIE U TOBEPXHOCTHO-MHAKTHBHBIE
BEIIECTBA.

AIre3us, CMayMBaHWE W pACTEKaHHWE MXUIKOCTeH. Anresust U kxore3us. l[lpupoma cun
MexpazHoro B3anmoiericTBus. YpaBHeHnue Jronpe s paboTel aare3un. CMadynBaHue U KPaeBOi
yroj. 3akoH FOnra. CBs3p paboThl aare3uu ¢ KpaeBbiM yrioM (ypaBHenme Jlrompe-HOHra).
JInodunpHeie u 11MO0(GOOHBIE MOBEPXHOCTH. MeToabl ompeseneHusi KpaeBbiXx YrioB. BnusHue
MoBepXHOCTHO-akTUBHBIX BemlecTB (IIAB) nHa cmaunBanme. Pacrekanue KuJIkocTeil.
Koaddumment pacrexkanust mo [Mapxuucy. Ddbdext Mapanronun. MexdazHoe HaTsDKEHHE Ha
IpaHULle MEXIy B3aMMHO-HACHIIIEHHBIMHU >KMJIKOCTSIMH M MpaBuio AHToHOBa. [IpakTuueckoe
3HAUYEHHE A/IMC€3UH, CMAYMBAHUS U PACTEKAHMS.

JIMCTIepCHOCTh W TepMOJMHAMHYECKHE cBoicTBa Ten. IlpaBuno a3 I[ubbca u
JMCIIEPCHOCTh. BiMsHNEe KPUBU3HBI MOBEPXHOCTH Ha BHYTPEHHEE NaBiieHHE Ten (ypaBHEHHE
Jlannaca). [ToBepxHocTHast sHEPTUS U paBHOBECHBIE (hopMmbl Ten. [Ipunmmn ['u66ca-Kropu. 3akon
Bynbda. Kanumnspusie sBienus (ypaBHeHue JKiopeHa), UX poJib B MPHUPOJAE M TEXHOJOTHH.
Meroasl ompeneneHus MNOBEPXHOCTHOIO HATSHKEHHSA. 3aBHUCHUMOCTh TEPMOJIMHAMHUYECKON
PEeaKuOHHON CIIOCOOHOCTH OT AUCIIepcHOCTH. Y paBHeHue KenpBuna. Brnusinue aucnepcHocTy Ha
pacTBOpPUMOCTb, KOHCTAHTY pPaBHOBECHS XUMHUYECKOW peakluu, TemrepaTypy ¢a3oBoro
rnepexoja.

[lonyueHue aucnepcHBIX cucTteM. MeTo bl AuciieprupoBanus. Y paBHenue PeOunaepa ms
paboThl UCIIeprupoBaHus. AICOPOLIMOHHOE MOHWXEHHE MpouHOCTH (dddekt Pebunaepa).
l'omorenHass u rereporeHHas KoHAeHcalusa. MertactaOuinbHoe cocTosiHue. JHeprusi ['mbOca
o0Opa3oBaHus 3apo/ibliia HOBO (ha3bl, KpUTHUECKUN pauyc 3apobliia. J[Be craaun o6pa3oBaHus
HOBOM (a3pl. CBsA3b KHMHETUKH 00pa3oBaHUsi HOBOHM (a3l C MepechileHHeM. YTpaBlieHUE
JUCIEPCHOCTBIO MPU TOMOTE€HHOM KOHAEeHcaluu. lIpumepbl mojiyueHus IUCHEPCHBIX CUCTEM
MeToAaMU (PU3MYECKON 1 XUMHUYECKON KOHICHCAIUH.

Paznen 3. AncopOunoHHbIe paBHOBECHUS

Knaccudukanus mexanuzMoB ajacopOuuu (dusznyeckas aacopOIus, XeMocopOomus u
noHooOMeHHas ajcopouus). [Ipupona agcopOuroHHbIX cril. OCOOEHHOCTH COCTABIISIFOIIUX CHIT
Ban-nep-Baanbca (OpHeHTallMOHHBIX, WHIYKIMOHHBIX W JMCIEPCUOHHBIX) TMPH aJICOPOIHUH.
VYpaBHeHHe 17151 HOTEHIMATBHOM SHEPTrUU B3aUMOJIEUCTBUS aTOMa (MOJIEKYJIbI) C IIOBEPXHOCTHIO
Tena.

AncopOuusi ra3oB M IapoB Ha OJHOPOJHON MOBEpXHOCTU. 3akoH ['eHpu. YpaBHeHHe
M30TepMbl MOHOMOJIEKYJISIpHOM aacopbuuu Jlenrmiopa u ero ananus. OnpejeneHne KOHCTaHT
3TOrO ypaBHeHHs (MHeiHas ¢popma ypaBHeHus Jlenrmiopa). YpaBHenue dpeitnanuxa. Teopus
MOJIMMOJIEKYIApHON ancopOuun bpynayspa, Ommera, Tennepa (BOT), ypaBHeHue u30TEpMbl
azcopbuuu, ero aHanus. Jluneitnas ¢popma ypasaenust bBOT u pacuet ero koncrant. OnpeneneHue
yaenbHOU moBepxHoctu MeroaoM bOT.
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AncopO1ys Ta30B U MapoB HA MOPHUCTHIX MaTepuanax. KoindyecTBeHHbIE XapaKTepUCTUKH
MOPUCTBIX MarepuasioB. [lopucTeie Tena KOPIYCKYJISPHON, KPHUCTAUIMYECKOM U ryOdaroi
CTPYKTYpBI, METObI MX moiydenus. Kmaccudukanus nop no lyOMHMHY U ee B3aUMOCBS3b C
TEOPHUSIMHU aJCOPOLIHH.

Teopus KanmuUIIPHOM KOHIeHcauuu. KannmiapHO-KOHIeHCAMOHHBIN rucrepes3uc. Pacuer
MHTETpaJIbHON 1 AuddepeHInanbHOM KPUBBIX pactpenesieHus: 00beMa Imop Mo pa3Mepam.

OcobeHHOCTH ancopOIMM HAa MHUKPOTIOPHCTHIX MaTepuanax. lloTeHIuambHas TEopHs
[Monstan.  AnCOpOIMOHHBIM  TOTEHIMAN.  XapaKTepHCTUYEeCKass  KpuBas  aJcopOnuu.
TemmneparypHas MHBapUAaHTHOCTh M ah(HPUHHOCTH XapaKTEPUCTUYECKUX KPUBBIX. OO0O0IIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJHEHHS MMKpPOIIOp, YacTHBIE Clydau 3TOTO
ypaBHeHus (ypaBHenue JlyOmHumna-PamymikeBuya). AncopOuus ra3oB M MapoB B XUMHUYECKOM
TEXHOJIOTHUHU.

Ancopbuusi MOBEpXHOCTHO-aKTUBHBIX BellecTB. BnusHue ctpoenuss monekyn IIAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, mpaBwio Jlrokimo-TpayGe. 3aBUCMMOCTH TOBEPXHOCTHOTO
HaTSOKEHHUsl OT COCTaBa pacTBOpa IpH coOmroieHuu 3akoHa ['eHpu u ypaBHeHus JleHrmropa.
VpaBuenune IlIumkoBckoro. YpaBHEHHS  COCTOSHUSL — Ta3000pa3HBIX  IOBEPXHOCTHBIX
(ancopOIMOHHBIX) MJIEHOK. THUIBI MOBEPXHOCTHBIX IJIEHOK U OMpPENENICHUE UX XapaKTEPHUCTHUK.
Becor Jlenrmiopa. @akTopbl, ONpeessonue arperaTHoe COCTOSIHUE afCcOPOIMOHHBIX IUICHOK.
Omnpenenenre cTpoeHus acOpOIMOHHOTO CI0s ¥ pazmepoB Moiekyn [TAB.

Paznen 4. Dnekrpuyeckre ABICHHS HA IOBEPXHOCTH

JBoiinoit snexkrpuyeckuii ciou ([IC), mexanusmbr obpazoanus JIIC. CooTHomEHHS
MEXIY IEKTPUUYECKUM MOTEHINAIOM U MOBEPXHOCTHBIM HaTsbKeHUEM (ypaBHeHUS Jlunmmana).
DIIEKTPOKAMWLISIPHBIE KPUBBIE U oTipeeneHue napamerpos JIIC 1o 3TUM KpUBBIM.

O6mme npencrasienust o Teopusax crpoenust JIIC. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonsrmana mis nuddysnoit yactu I9C u ero pemenne. Tommuna quddy3HOTO ClI0S
Y BIMSHUE Ha HEe Pa3aMYHbIX (aKkTOpoB. JIBOWHOM snekTpuyeckuid cior mo teopuu LltepHa,
niepe3apsiaka nmopepxHoctu. [Ipumepsr o6pazoanus JIIC. Mumenisl 1 UX CTpOSHHUE.

UeTrbipe BUJIA SIEKTPOKUHETHYECKUX SBJICHUU. ODJIEKTPOKMHETUYECKHI MOTECHIMAT |
BIIUSIHUE Ha HEro pa3inuHbIX (akTopoB. YpaBHeHue [enbmroisbia-CMOIYXOBCKOTO st
CKOPOCTH NEpeHoca MpU 3JeKTpoocMoce U 3ekTpodopese. DddeKTsl, HE yIUTHIBAEMbIE STUM
ypaBHeHHEM  (TIOBEpXHOCTHAasi  MPOBOJUMOCTb,  AJIEKTPOPOPETHUECKOE  TOPMOXKEHHE,
penakcannoHHbIi 3¢ dekt). [IpakTuueckoe UConb30BaHUE IIEKTPOKUHETUYECKUX SBICHUH.

Paznen 5. Kunernueckue cBOMCTBA AMCHEPCHBIX CUCTEM

OCHOBBI CEMMEHTAMOHHOr0 aHanu3a. CBA3b CKOPOCTH OCAKIEHUS YAaCTHULL C X Pa3MEPOM.
Ycnosus cobmoaenus 3akoHa Ctokca. CelMMEHTAIIMOHHBIN aHATU3 MOJUAUCIIEPCHBIX CHCTEM.
KpuBas cemumentauuu. KpuBbie pacnpeneneHuss 4acTull MO paguycaMm. DKCIEpUMEHTalIbHbIE
METO/Ibl B CEIMMEHTALIMIOHHOM aHaJIN3e.

MounekynspHo-KUHETHYECKass MpHpoaa OpOyHOBCKOTO JBIKeHHUS. CBs3b  MeXay
CPEIHEKBAPAaTUYHBIM CIBUTOM YacTUIl U Kodhduuuentom mauddysun (3akoH DHHIITENHA-
CMOIyX0oBCKOro). OKCIEepUMEHTaldbHas TMpoBepKa 3akoHa OiHIITEeHHA-CMOIYyXOBCKOIO.
CrnenctBus U3 T€0pUU OPOYHOBCKOTO JABMKEHUS.

CennMeHTalMOHHO-TM (D Y3MOHHOE paBHOBECHE, TUIICOMETPUYECKUI 3aKOH.
CenuMeHTallMOHHAs YCTOMUMBOCTD IUCIIEPCHBIX CUCTEM.

Paszpnen 6. ArperatuBHas ycTOMYMBOCTD U KOAryAsLUs JUCIIEPCHBIX CUCTEM

OO111e BOMpoChl yCTOWYMBOCTH JUCIIEPCHBIX cucTeM. CelMMEHTAallMOHHAs U arperaTuBHas
ycToiuuBocTH cucteM. JInopuibHble U TMOPOOHBIE CHCTEMBI: CaMOTIPOU3BOJILHOE 00pa3oBaHue
OIHUX U HeoOXOAMMOCTb cTabunuzanuu Jpyrux. Kputepuil nmopuiabHOCTH cuCTeM IO
Pebunnepy-1Llykuny.

JInopunbuele nucnepcHble cucTeMbl. Kiaccudukanmus u  obmas XapakTepHCTHKa
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA M MEXaHW3M MHIIEIUI000pa30BaHMUSL.
Crpoenne munenn ITAB. Comrobunuzanus. OcHOBHBIE (DaKTOPBI, BIMSIONINE HA KPUTHUECKYIO
KOHIIeHTpauuio munesuioodpasosanus (KKM). Meroast onpenenenus KKM. I[Ipumenenue [TAB.
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JInooOusbIe nuctiepcHbie cucteMbl. DakTopsl ycToiunBocTH TH0(GOOHBIX crcTeM. beicTpas
u MeJuleHHas Koaryasuus. Kuneruka xoarymsiuu o CmoisryxoBckomy. OnpeneneHue CKOpocTH
Y BPEMEHHU NIOJIOBUHHON KOAryJsiluu. 3aBUCUMOCTb YMCJIa YaCTHUL] pa3HOTO NOpsAKa OT BPEMEHHU.

OcHoBuble mosiokeHUst Teopuu [epsiruna, Jlammay, @epmes, OepbOeka (JIDO).
PacknunuBaroliee  AaBlieHHE UM €M0  COCTAaBISIIOIIME. OHEPrus  AJIEKTPOCTATHUYECKOTO
OTTAJIKMBAaHUSA IPU B3aUMOJCHCTBUM ciab03apsDKEHHBIX MOBepXHOCcTed. Cuibl M dHeprus
nputshkerns. OOmiee ypaBHEHHWE IS DHEPTUM  B3aUMOJICHCTBHSA JHMCIEPCHBIX YACTHIL.
[ToreHnanpHbple KpPHUBBIE B3aUMOICWUCTBUS YaCTHUIl B HMOHOCTAOMIM3MPOBAHHBIX JHCIIEPCHBIX
cuctemax. [loTeHnumanpHBI Oapbep U €ro 3aBUCUMOCTH OT TOJIIUHBI AUGPEGY3HOTO CIOS.
Koarynsuust B mepBoM M BTOpoM MuUHUMyMax. HelTpanuzaunoHHass W KOHLEHTpallMOHHAs
koarymsinusi. Ilopor Owictpoit koarynsiuuu. [IpaBunmo yneue-I'apau. 3akon [lepsruna.
Crabunuzanusi TUCHEPCHBIX CHUCTEM BBICOKOMOJEKYIspHbIMU coenuHeHusMu (BMC) u ITAB.
MeToibl  OYMCTKM NPOMBIIIJIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE€ Ha W3MEHEHUU
arperaTMuBHOM M CEAMMEHTAIMOHHOW YCTOMYHMBOCTH JUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3zoBaHUE U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA JUCIIEPCHBIX

CUCTEM

Tumbl  CTpyKTYyp, 0O0pa3ylOmMUXCSs B arperaTUBHO-YCTOWYMBBIX M arperaTHBHO-
HEYCTOMYMBBIX JIUCIIEPCHBIX CHUCTeMaX. JKHUIKOKPUCTATUIMYECKOE COCTOSIHHE arperaTuBHO-
YCTOMYMBBIX JUCTIEPCHBIX CHUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperarMBHO-HEYCTOMYMBBIX (1HO(OOHBIX)
JUCIIEPCHBIX CHUCTEMax. B3anmMOCBsI3b MEXy BUJIOM NMOTEHIUAIBHOW KPHUBOW B3aMMOJACHCTBHS
yactull (o teopun JJJIDO) u TMIIOM BO3HHMKAIOMIUX CTPYKTYp. KoarynsnnoHHO-TUKCOTPOITHbIE
1 KOHJECHCAIIMOHHO-KPUCTAJUIM3aLMOHHbIE CTPYKTYphl. Ilepexon oAHMX CTpPYKTyp B Jpyrue.
Teopus cTpykTypooOpazoBaHus ((PU3NKO-XUMHUUECKasi MEXaHUKA) KaK OCHOBA MOJTYYCHHS HOBBIX
MaTepuasios.

Peonornuecknii Meron ucciaenOBaHUS JUCHEPCHBIX CcUCTEM. OCHOBHBIE TMOHATHS H
WJIealibHbIE 3aKOHBI PEOJIOTUU. MOJenupoBaHUE PEOJIOTUYECKUX CBOMCTB Tel. Momenb
Makcsenna, moaens KenpBuna-®oiirra, Mmoaeias bunrama.

Knaccudukanuss qucnepcHbIX CHCTEM 10 CTPYKTYpHO-MEXaHHYECKHMM CBOWMCTBaM.
HproTOHOBCKHE M HEHBIOTOHOBCKHE KMIKOCTU. [IceBionnacTuiyeckue u TUIaTaHTHBIE KUJIKOCTU
U TBepA00Opa3zHble Tena. BS3KOCTh JKUIKHMX arperaTiBHO YCTOWYHMBBIX TUCHEPCHBIX CHCTEM.
VpaBuenuss Oitnmreiina, Iltayaunrepa, Mapka-Kyna-XayBunka. Peonorudeckue cBOMCTBa
CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U TBEPIOOOPAZHBIX CUCTEM.

8. 3akIroucHHe
[ToBepxXHOCTHBIC SBJICHWUS W JUCIEPCHBIE CHCTEMbl B XHMHYECKOH TEXHOJIOTHH.
Komnonanas xumus 1 oxpaHa OKpy>Xaromiei cpebl.
OO6mIee KOJIMYECTBO pa3/Ienos - 8.

4 O0beM yueOHOM IMCUMIJIMHBI — BCE BUbI Y4€OHOM pabOThI, 3.€. ¥ Yachl I TaOIUIIbI
oepyres u3 yuebHoro minana (YII) u PIT/I.

O0beM THCHMIINHBI
Bua yuyeOHo# padoThI Axan. | Acip.
3E
. .
OO0masi TPy10eMKOCTh IV CHUTLIHHbI 5 180 135
KonrakTHasi paboTa — ayIMTOPHbBIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Ipaktuueckue 3ausarus (113) 0 0 0
JlaGopatopusbie padotsl (JIP) 0,89 32 24
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CamocrosiTejibHasi padoTa 2,22 80 60
KonTakTHas camocTosTeNbHas paboTa - -
CamocTosITeIbHOE U3YUeHHUE pa3AeioB TUCIUIUIMHBI (IOATOTOBKA | 2,22 80 60
K 1a00paTopHBIM paboTam)
Buja koHTpOJIA:

IK3aMeH 1,0 36 27

KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 10 0,4 0,3
[ToaroToBka K SK3aMeHY. ' 35,6 26,7
Buj nTOroBoro KOHTpPoOJIs: JK3aMeH

AHHOTaN U padoyeil NPOrpaMMbl JUCHUNITIHHBI
«MaTteMaTuKa»

1. Heap aucumniamHbl - (GOPMUPOBAHUE Y CTYJAEHTOB CHUCTEMBlI OCHOBHBIX IMOHSITHM,
HCIOJIb3YEMBIX JJIsi MOCTPOCHHUS BaKHEHIIMX MaTeMaTH4YEeCKHX MOJeJe M MaTeMaTHYeCKUX
METO/I0B JJIsl OTIMCAHUS PA3IMUYHBIX XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.

2. B pe3yabTare n3yueHus AMCUMIIJIMHBI 00yYalOIIMIiCS 10JI2KEeH:
Obaadoams clenyoIMUA KOMIIETEHIIUSIMHI U HHIUKATOPAMU UX JOCTHKEHHUS:
OIIK-2.1, OIIK-2.5, OTIK-2.9.
3HaTh:

—  OCHOBBI T depeHInaibHOr0 U MHTErPalbHOTO HCUUCIeHMs, TuddepeHInaTbHbIX
YpaBHEHUH, TEOPUU BEPOATHOCTEN U MAaTEeMaTHYECKON CTAaTUCTUKHU

— MareMaTH4eCKHue TEOPUH WU METOJbl, JeXallhe B OCHOBE IMOCTPOEHUS MaTEeMaTHYECKUX
MoOJeJei;

—  OCHOBBI IPUMEHEHUS MaTEMAaTUYECKUX MOJENIEH U METO/I0B.
YMmers:

—  BbIOMpaTh MaTeMaTUYEeCKUE METObI, IPUTOHBIE ISl peLICHHUs] KOHKPETHO 3a/1a4H;

—  HCIIOJb30BaTh MAaTEMaTUYECKUE MOHATHUSA, METOAbl U MOJENIW JUIsl ONHUCAHMS PA3IUYHBIX
MIPOLIECCOB;

—  BBIIBJIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX ITPOLIECCOB;

—  HUCHOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00pabOTKH JAHHBIX;

—  I[PUMEHATh MATEMATUYECKUE 3HAHUS HA MEXIUCLUILUIMHAPHOM YPOBHE.

— Bnanets:

— OCHOBaMHU (PyHIaMEHTANbHBIX MAaTEMAaTUYECKUX TEOPHUM M HaBBIKAMH HCIIOJIb30BAHUS
MaTeMaTHYECKOro anmnapara;

—  METOJIaMU CTaTUCTHYECKON 00pabOTKH HHPOPMAIIUH.

3. Kpartkoe coagep:xaHue qUCIHILIHAHBI
1 CEMECTP

Beenenne. Ilpenmer u meronsl mMaremaTuku. ONUCaHHE OCHOBHBIX Pa3JIeNIOB Kypca.
CrpykTypa Kypca U npaBuiia peUTHHIOBOM CUCTEMBI.

Pazgen 1. DieMeHTBI a/redpsl.

UncnoBeie MHOXKeCTBa, koMruiekcHble uucna. Omnpenenurenu Il u 11l mopsakos. Bekropsr:
OCHOBHBIE TOHSTHs, CKaJsIpHOE, BEKTOPHOE U CMEIIAaHHOE IPOU3BEIEHUS BEKTOPOB.
AHanmuTHyecKasi TeOMETpHsL: IpsiMasi Ha INIOCKOCTH, KpuBble || mopsiaka. MaTpuisl: neiicTBus Haj
MaTpullaMH, TpUBEIEHHE K CTyleH4YaToMy BHAy W BuAy laycca. Panr marpunbl. OOpatHas
maTtpuna. Teopema Kponekepa-Kamemmu. Pemienne cucreM JHUHEHHBIX —anredpanyecKux
ypaBHeHui. CoOCTBeHHbIE yKcia U BeKTopbl. KBaapatuunbie popmsl.

Paznen 2. ®ynxkumsa oanHoii mnepemenHoil. Ilpemen ¢ynxkuoun. HenpepbIBHOCTH
(pynkuum.
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Oynkiusa. CrnocoObl 3amanus GyHKuMU. DneMmeHTapHble QyHKiuu. Ilpenen ¢yHkuuu B
touke. OpnHOCTOpOHHHME Tnpenensl. I[lpenensl Ha OecKOHEYHOCTH. bBecKOHEYHO Majble U
O6eckoHeuHO OoJbiMe (PyHKIMH, UX CBOWCTBA U B3aMMOCBS3b. OCHOBHBIE TEOPEMBI O Ipeeax.
IlepBbIii M BTOpOI 3amedarenbHbIe TpeAensl. HempepblBHOCTh (DYHKIMHM B TOYKE M Ha
npomexxyrke. CBoiicTBa (hyHKIMH, HEMPEPHIBHBIX HA OTpe3Kax. Touku paspbiBa GyHKIUU U UX
KJTacCU(UKAITHS.

Paznen 3. IuddepenuuanbHoe ncunciaeHue GyHKIUM OHOI epeMeHHOM.

[MpomsBomHass (QyHKIMH, €€ TCOMETPUYSCKUH W MEXaHHYECKUH CMBICI. YpaBHCHHS
KacatenbHOUW W HopMmand. [IpaBuna auddepeniupoBanus. Tabaua OCHOBHBIX MPOU3BOIHBIX.
HuddepenunpyeMocTs (GYHKIUHU: OIpeaesieHHe, TEOPEeMbl O CBSI3M HENPEPBIBHOCTH U
maddepernrpyemMocTy PyHKIMH U ¢ CyliecTBOBaHHEM Ipou3BoaHOH. [luddepennnan GpyHKunu:
onpeneneHue, cpoiictBa. IIpomsBognas  crnoxHOM — GyHKIMH. OCHOBHBIE  TEOPEMBI
middepenunanbHoro ucuucienus: Poms, Jlarpanxka, Komm. [Ipasuio Jlonurans (packpbiTue
HeonpeneneHHoctel). IIpom3BogHble  BBICHIMX  MOPSJIKOB. MOHOTOHHOCTh  (PyHKIMM:
onpejiesieHue, HeoOOXOIUMBbIE U JIOCTAaTOYHBIE YCIOBHUS. DKCTPEMyM (DYHKLUHU: ONpeiesieHue,
HEO0OXO0JIMMbIE U JOCTATOYHBIE YCIOBUSA. BBIMYKI0CTh, BOTHYTOCTh U TOUYKU Neperuda rpaduka
(GyHKIMM: ONpeAeneHusl, HE0OX0AMMbIE U JIOCTATOYHBIE YCJIOBHUS UX cyllecTBoBaHUA. OOmas
cXeMa UCClIeZIoOBaHMs (PYHKINN, TOCTPOCHUE UX I'PpaUKOB.

Pa3nen 4. UnTerpaibHoe ucuncjieHue GyHKIHMU OHOM IepeMeHHOIA.

[TepBooOpa3nas pynkmus. HeonpeaeneHHbIN HHTETPAJT U €ro cBoMcTBa. Tabiniia OCHOBHBIX
UHTErpajioB. MeToabl HHTErPUPOBAHUSA: HEMOCPEACTBEHHOE WHTETPUPOBAHUE, METO]
MOJICTAHOBKH, WHTETPUPOBAHUME IO YacTAM, HWHTErPUPOBAHUE palMOHAIBHBIX JApoOeH,
MHTETPUPOBAHHWE  HEKOTOPHIX  HMPPAllMOHANbHBIX M TPUTOHOMETPUYECKHUX  (PyHKIUIA.
OnpeneneHHblid UHTETPANl, €r0 T€OMETPUUYECKUH CMBICH, €ro CBOWCTBa. Teopema O cpenHem
3Hauennn. Gopmyna Herotona-JleiiOnua. 3ameHa nmepeMeHHON U HHTETPUPOBAHUE TI0 YaCTsIM B
OIpe/ielIEeHHOM UHTerpase. Boeruncienue miomaneil miockux Guryp 1 o0beMoB TeJl BpallleHUs ¢
IIOMOIIBIO OIpENIeNIEHHOro MHTerpana. HecoOcTBEeHHbIE MHTErpaibl: ONpEAEieHus, CBOMCTBA,
METO/IBbI BBIYUCIICHUS.

2 CEMECTP

Pasznen 5. IndPepennuanbroe ucuncienne GyHKIuil HECKOJbKHX MepPeMeHHbIX.

OyHKMM AByX M 0oJiee IEpEeMEHHBIX: OIpeneNneHue, o0JIacTb OIpeneseHHs, 00JacTh
CyLIECTBOBAHMs, I'€OMETpUYECKasi HMHTEpIpeTalys, JIMHUU YPOBHS, U IOBEPXHOCTH YPOBHS.
[Ipenen ¢pyHkuuu B Touke. YacTHbe NPOU3BOAHBIE (HAa MpUMepe PYHKIMU IBYX MEPEMEHHbIX).
Hubdepenuupyemoctb  GyHKIUU:  ONpeAesieHue,  CBa3b  AuGEepeHIUpPyeMOoCcTH ¢
HEIPEPBIBHOCTBIO M € CYIIECTBOBAHUEM YaCTHBIX MNPOM3BOAHBIX. JlocTarouHble yciaoBUsS
muddepenuupyeMoctd  GyHkuu. JAuddepeHunpyeMocTb CIOXKHOW  (QYHKIMH, MOJIHAs
npousBoaHas. Juddepenuuman QyHKUMH JBYX IEpEMEHHBIX, €ro HHBapUAHTHOCTb.
HuddepenuupoBanue (QyHKIMM OJHOW M JBYX IEPEMEHHBIX, 3aJlaHHOM HesBHO. YacTHble
pou3BojaHble U AuddepeHnnansl BbICIIUX NOPsAKOB. TeopemMa O paBEHCTBE CMELIaHHBIX
IPOU3BOAHBIX (UI1 (QYHKIMHM JBYX TEPEMEHHBIX). AHAJIUTHYECKUN TNPU3HAK MOJHOTO
middepennnana. [IponsBoaHas 1o HanpaBlIeHUIO: onpeseneHue, GopMmyia i ee BbIYUCICHUS.
I'panueHT u ero cBoWcTBa. OKCTpeMyMbl (GYHKUUH JBYX HEPEMEHHBIX: ONpEeAeTIeHHUs,
HE00X0/AMMO€ M JIOCTaTOYHOE YCJOBMS CYIECTBOBAHUS SKCTpPEMyMa. YCIOBHBIH SKCTpEMyM:
olpesieIeHue, METOJIbl HaX0XJIEeHHUs TOYEK YCIOBHOTO 3KCTpeMyMa (IpsSMOil METOX U MeTO[
MHouTeneit Jlarpanka). HauGonblee 1 HaumeHblee 3HaueHUs GYHKIMH JABYX TEPEMEHHBIX B
3aMKHYTOH 00JIacTH.

Paznen 6. KpaTHble nHTerpasbl.

JIBOMHOM MHTETpaIL: OIIPENEICHUE, TEOMETPUUYECKUI CMBICII, CBOMCTBA. Teopema 0 cpeHEM
3HAUEHUW JBOMHOTO MHTErpana. BeluncieHue ABOWHOTO HMHTErpajla B JIEKapTOBOW CHUCTEME
KOOpJAuHaT. BelunMciieHne NBOMHOrO MHTErpajga B MOJSIPHOM cucreMe KoopauHar. MHterpain
Oninepa - Ilyaccona. IlpmioxkeHHs IBOMHOrO HHTErpana: BBIYMCIEHUE IUIOIIATU IUIOCKOM
o0nacty, 00beMa HWIMHAPUIECKOTO Tella, TUIOIAAN ITOBEPXHOCTH, MACCHI IIJIACTUHKY C 3a/JaHHOM
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IJIOTHOCTBIO, KOOPAMHAT LEHTpPA TSHKECTH IUIACTUHKUA. TPOMHOM HMHTErpai: OIpeleCHHUE,
(bu3HUYeCKUi ¥ TEOMETPUUYECKUH CMBICI, CBOMCTBA, TEOpEMa O CPEIHEM 3HAYCHUU TPOWHOTO
UHTErpayia. BplunMcieHue TpPOWHOrO MHTErpana B JEKapTOBOM CUCTEME KOOpAMHAT, B
MWIMHAPUYECKUX M cpeprudeckux KoopauHarax. [IpmiioskeHuss TpOHWHOrO HMHTErpasa:
BBIUMCIIEHUE 00beMa, MAcChl TeJa C 33JaHHON TUIOTHOCTBIO, KOOPAWHAT LIEHTPA TSHKECTH Tea.

Paspen 7. KpuBoJsinHeliHbIe M IOBEPXHOCTHbIE HHTErPaJibl.

KpuBonmHeWHBI MHTErpal MO KOOPAMHATAM: ONpeAeieHue, (U3MYECKU CMBICI, CBOICTBA.
Brruncnenne kpuBONMHEHHOTOo uWHTerpaisa. QPopmyna Ui BBIYHCICHHS pabOTBl  TpU
MEPEMENIEHNH MaTEPUAJIbHOM TOYKH B CUJIOBOM I0JI€ BJIOJIb HEKOTOpOro nmytu. @opmyna ['puna
JUIS BBIYMCIIEHUS KPHUBOJMHEHHOrO HMHTErpasa MO 3aMKHYTOMY KOHTypy. HesaBucumocthb
KPUBOJIMHEWHOTO0 MHTErpaja OT MyTH MHTErPUPOBAHMS: HEOOXOAUMOE U JOCTATOYHOE YCIOBUE
HE3aBHCHMOCTH, KpUTepHil He3aBucuMocTH. [loTeHIanbHoe nose, NoTeHUranbHas QyHKIUs U
ee BbIUMCIICHHE. BpbluncieHne KpUBOJMHEHHOIO WHTErpana, HE 3aBUCAILIETO OT IMYyTH
uHTerpupoBaHus. [IoBepXHOCTHBIN HHTErpal: onpeeseHue, GU3NYECKUil CMBbICH, BHIYUCIEHUE B
JeKapToBO cucteme koopauHatr. Teopema [Maycca-Octporpaackoro. @opmyna Ctokca.
3 CEMECTP

Paznea 8. InddepenunanbHbie ypaBHeHH s EPBOr0 MOPSIAKA.

JuddepenunanbiHble  ypaBHEHHSA:  OINpeNeleHHe, TMOPSJIOK, peuieHue, TeopeMa
CYIIECTBOBaHMS U €AMHCTBEHHOCTH penieHus. 3aaaya Komm. Juddepenimansupie ypaBHeHHs C
paznensoomuMucs nepeMeHHbIMU. OTHOPOIHbIE ypaBHEHUS |-T0 nopsiika: onpeaeneHue u METO
pemienus. JluneliHple ypaBHeHUs |-To mopsiaka: onpeaeneHHe U METO] pelleHus. YpaBHEHUs
bepuymnu: ompenenenue u Meron pemieHus. JuddepeHmanpHbie  ypaBHEHUS B TOJHBIX
midpdepeHnranax: ONpelaesieHne U MeToj  pemieHus. VIHTerpupyromuil  MHOXHUTENb:
ompeJiefieHue, CBEACHME K YyPaBHEHUI0O B TOJHBIX AuddepeHnuanax ¢ HOMOUIbIO
WHTETPUPYIOLIETO MHOXKHUTEISL.

Paznen 9. IudPepennuanbubie ypaBHeHUs] BTOPOro MOPSiAKA.

JuddepenunanbHble ypaBHEHUS BTOPOTO MOPSAKA, TOMYyCKalOlUe MOHKEHNE MOPSIKa.
Jluneiinble muddepeHnrnaIbHble YpaBHEHHUS BTOPOTO MOPSAJKA: ONpeAeTeHHe, OJHOPOJHbIE U
HEOTHOPOAHBIC JIMHEHHBIC YpaBHeHUA. CBOMCTBA pemeHni. JInHeHas He3aBUCUMOCTD (DYHKITUH.
Omnpenenurens BpoHCKOTo U ero cBolicTBa. TeopeMbl 0 CTPYKType OOIMIMX pelIeHUN JTMHEHHBIX
OJIHOPOJHBIX M JUHEWHBIX HEOJHOPOIHBIX AU(depeHInaTIbHbIX YPAaBHEHUH BTOPOIrO MOPSAKA.
OyHIaMeHTaabHAs CUCTEMAa pPElIeHUN JMHEWHOTro OJHOPOAHOrO  auddepeHIHanTbLHOTOo
ypaBHEHHUS BTOPOro nopsjka. Jluneiineie oqHopotHbie quddepeHnnaibHble ypaBHEHUS BTOPOTO
MOPsIIKa C MOCTOSTHHBIMU Kod(dduunentamu: Meron Dinepa Uil pelieHUs 3TUX YpaBHEHUM.
Jluneiinple HeonHOPOAHBIE AU(PepeHIInaIbHbIE YPAaBHEHUS BTOPOTO MOPsAKa C MOCTOSHHBIMU
KoaGhdumeHTaMi: MeToJ] MoAdOpa YacTHOTO PEIICHHs] 3TOr0 YpaBHEHHS C IPaBOW YacThIO
CHEUMaJbHOTO BHJAA W METOJ  BapHallMM IPOU3BOJIBHBIX IOCTOSIHHBIX. JIuHeliHble
muddepeHnranbHble  YypaBHEHHsI N-TO TMOPSAIKA: CBOWCTBA PEIICHHM, TEOPEMBI O CTPYKType
oOmiero pemieHus. AJTOPUTM MOCTPOEHUS OOIIEro peuieHus JTUHEHHOTO IuddepeHInaIbHOTo
ypaBHEHUS N-TO MOPSIJIKA C TOCTOSSHHBIMU KOA(PPHUITNECHTAMH.

Pa3nen 10. Cucrembl 1udepeHnuajibHbIX ypABHEHUI.

CucteMbl TMHEHHBIX TU(PepeHIIMaTbHBIX YPaBHEHHH IEPBOT0 MOpsKa, pelIeHHe METOIOM
uckimoueHus. CucTeMbl JTUHEHHBIX TU(GepeHIINaIbHbIX YPABHEHUH MEePBOro MOpPsIKa, METOJ
BapHalMK NIPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JTMHEWHBIX OJHOPOAHBIX YPaBHEHUH IEPBOTO
HopsiJiKa ¢ MOCTOSIHHBIMU K03 urmentamu, meto 1 Ditnepa. CucTeMbl JIMHEHHBIX HEOTHOPOJHBIX
mddepeHnanbHbIX YpaBHEHUH ¢ MOCTOSIHHBIMU KO3 (UIIEeHTaMu.

Pa3nen 11. YnciioBble 1 QyHKIMOHATbHBIE PSAbI.

UucnoBble psizibl: OCHOBHBIE TOHSTHUSA, CXOIUMOCTh psaa. HeoOXoaumblit mnpu3HaK
cxoguMmoctu psga. CBoiicTBa cxoadmuxcs psaoB. JlocTaTouHble NPU3HAKH CXOJUMOCTH
3HAKOIOJIOKHUTENBHBIX PSIOB: MHTErpajbHbl Npu3Hak Komm; nmpusHaku CpaBHEHMS PAJIOB;
npusHak Jlanam6epa; paaukanbbiil npuszHak Komm. Psaapr Jupuxie. 3nakouepeayromuics paa:
omnpenenenue, npusHak JleitOHnIa. AOCONIOTHAS M YCIOBHAs CXOJMMOCTh 3HAKONEPEMEHHBIX
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psanoB. OyHKIMOHANBHBIE psbl. CTENEHHBIC PSAJBI: ONpeNereHue, Teopema Abesns, UHTepBal

CXOJUMOCTH, paauyc cxoaumoct. CBoicTBa cTeneHHbIX psiioB. Panel Teitnopa u Maknopena:
o o n

OTIpeieNieHue, YCIOBUS CX0AUMOCTH psifa Teitnopa k ucxoanoi ¢pynkuuu. Jlemma lim X _o s
1

nN—ow

VX € R. [Tocratounble yciaoBHs CXOUMOCTH psifia Teiopa. AJropuT™ pasiiosKeHust PYHKIIUH B
psix Maxnopena. OcHoBHble pasnoxenus pyuxuuit: €°, SiNX, cosx, @+ x), (1+ x)“, arctgx ,

arcsinX B psmx Maxnopena. Pasnoxenne ¢ynkiuii B pax Teifopa ¢ MOMOIIBIO OCHOBHBIX
paznoxxeHuil. [IpumeHeHre CTENEHHBIX PSIOB: MPUOIMKEHHBIE BBIUMCICHUS, HMPUOIMKEHHOE
pemenue qudQepeHInaTbHbIX YpaBHEHUH.

4 CEMECTP

Pasnen 12. Teopuss BeposiTHocTeil. CaydaiiHble BeJHYUHBI W HMX 3aKOHbI
pacnpeaeseHus.

[Ipeamer Teopum BepositHOocTel. CiydaitHble coObITUS. [IpOTHBOMOJNIOKHBIE COOBITHSI.
HezaBucumpbie coObiTus. OTHOcuTenbHass 4acToTa. Kiaccmdyeckoe U TE€OMETPUUYECKOE
OTpeJIeNIeHuE BEPOSITHOCTU. OJIEMEHTapHas TeOopUsl BeposiTHOCTEH. MeTo/bl BBIYMCICHHS
BeposiTHOcTel.  [IpocTpancTBO  3nemeHTapHbIX coObiTHil. Kiaccuueckoe —ompeneneHue
BEPOSITHOCTH. Alredpa cOOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBI COOBITHI, TPOTUBOTIOIOKHBIX
COOBITHI, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yIoLIUX MOJHYI TpYIILY.
AxcroMaTH4ecKoe ompejeneHne BeposTHOCTU. CTaTUCTHUECKOE OIpe/eieHHe BEPOSTHOCTH.
VYcioBHas BepOATHOCTb. TeopeMbl 0 BEpOSTHOCTH MPOU3BEIACHUS 3aBUCHUMBIX U HE3aBUCHUMBIX
coObiTuii. [lonnas BepositHocThb. IloBTOpHBIE HcnbITanus. @opmyna bepnymnmu. JlokanbHas u
UHTETpalibHas Teopembl MyaBpa-Jlamnaca. @opmyna [Tyaccona.

[TonsiTue cimyyaliHOM BeTMYUHBIL. JIMCKPETHBIE M HETIPEPBIBHBIC CITyYalHbIE BEJIMYMHBI. 3aKOH
pacmpeenieHus Ciay4dailHOW BenuuuHbl. DYHKIUS pACTpeesieHus, €€ CBOWCTBa, T'paduk.
[InoTHOCTE pacmpeneneHuss HENMPEPHIBHONW CIydalHOW BEJIMYMHBI (TUIOTHOCTH BEPOSITHOCTH).
dopmyna 11 BEpOATHOCTH MOTIAJaHUsI HETIPEPHIBHOM CIIy4ailHOM BETMUMHBI B JAHHBIN UHTEPBAI,
BBIPAYKEHHBIN Uyepe3 MII0THOCTh BEPOSTHOCTH, TeOMETpUYeCcKil cMbIch hopmyinbl. bBunoMuanbHoe
pacnpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE paclpeAesieHHe, HOPMaJIbHOE
pacrnpeneneHue, SJKCIIOHEHIIMAIBHOE PACTIPECIICHHE.

Paznen 13. MareMmaTnuyecKkasi CTATHCTHKA.

[Ipeamer maTemaTtnyeckoi CTaTUCTUKUA. OCHOBHBIE 33J1a4M MAaTEMaTUYECKON CTaTUCTHKH.
Bri6opounsiii meton. Craructudeckoe onucanue. Beibopku. ['ucTorpamMmma M MoJiMroH 4acTorT.
Cratuctuueckas (amnupudeckas) QyHKIuUS pacupeaenenus. BeioopouHbie XapakTepUCTUKU U UX
pacnpenenenusi. CocrositenbHble, 3()QEKTUBHBIE CMEIIEHHbIE M HECMEIIEHHBbIE OLEHKU
napameTpoB. CTaTUCTUYECKOE CPEAHEE, CTATUCTUYECKAsl AUCIIEPCHS U CTATUCTUYECKOE CpeIHEe
KBaJpPaTUYHOE KAK TOUYEUHBIE OLICHKM HEU3BECTHBIX: MATEMAaTHYECKOTO OXKHUJAaHUs, TUCIEPCHUH,
CpPEeIHEro KBaJpaTUYHOI'O OTKJIOHEHHUs. JloBepUTENbHbIE UHTEPBAIbl U UHTEPBAIbHBIE OLICHKHU.
JloBepuTeNbHBIE OLEHKA HEM3BECTHOM BEPOSITHOCTU MO OOJBIIMM BbIOOpKaM. JloBepurenbHas
OIICHKA MAaTeMaTHYECKOro OXKUIaHUS NpPU HEU3BECTHOW aucnepcuu. JloBepuTenbHas OLIEHKA
CpeIHEero KBaapaTUYHOrO OTKJIOHEHUs. TouHble BbIOOpOUHBIe pacnpeaencHus: CThiofeHTa (t-
pacripenenenue), ®umepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y?-pacmpeneneHue).
[IpoBepka cTaTHCTHMYECKMX THUNOTE3. MaTemMaTH4eCKue METOJbl IMPOBEPKH CTATUCTUYECKUX
TUIOTE3. DIEMEHTBI TEOPUH KOPPEISALIUU.

4. O0beM yuyeOHOM TUCHHMILINHBI
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Cemectp

Bup yueonoii padotbl Bceero 1 2 3 4

3E Axan.u. 3E Axan.u. 3E AKajn.u. 3E Axajn.u. 3E AKan.u.
OO0mas TPYI0eMKOCTh TUCIHIIJIHHBI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexiun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[MpakTuaeckue 3anstus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTejibHasi paboTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KoHTakTHas camocTosiTeNbHas paboTa 0,6 0,4 0 0 0,2
CamMocTosTeTbHOE H3yUeHNE Pa3/IeIIOB 8,44 303.4 2,34 836 2,22 80 2,22 80 1,66 59.8
IACIUATUINHEL
Buja KoHTpOJIs — 3a4eT ¢ OlleHKOM + +
Buja kouTpoJis — 3aver + +
Buj koHTpOJIs — DK3aMeH 2 72 1 36 1 36
KonTtakTHas paboTta — mpOMeXyTOYHast aTTeCTAIIHS 5 0,8 1 0,4 1 0,4
[ToaroroBka K ’K3aMeHy. 71,2 35,6 35,6
Buja uTOroBoro KOHTpoJIs: 3ader ¢ OLEHKOM IK3aMeH DK3aMeH 3auer

Cemectp
Bupn yue6Holi padoThl Bcero 1 2 3 4

3E AcTp. 4. 3E AcTp. 4. 3E AcTtp.4. 3E AcTp.4. 3E AcTp. 4.
OO0u1asi TPY10€eMKOCTb I CIUTIIHHbI 18 486 5 135 5 135 5 135 3 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 7,56 204 2,66 712 1,78 48 1,78 48 1,34 36
Jlekumu 3,56 96 1,33 36 0,89 24 0,89 24 0,45 12
ITpaktnueckue 3ansatus (113) 4 108 1,33 36 0,89 24 0,89 24 0,89 24
CamocrosiTeJbHasi padoTa 8,44 228 2,34 63 2,22 60 2,22 60 1,66 45
KoHTtakTHas caMocTosTeIbHAS paboTa 0,45 0,3 0 0 0,15
CaMocTOATENbHOE U3YUEHHUE Pa3/IeioB 8,44 22755 2,34 62.7 2,22 60 2,22 60 1,66 44,85
JTUACIUATUTMHBI
Bua koHTpoJsi — 3a4eT ¢ OLeHKOoM + +
Bupa xontrposs — 3aver + +
Bua koHTpOJIs1 — JK3aMeH 2 54 1 27 1 27
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KonTakTHas paboTa — MpOMEXyTOYHAST aTTECTaIHs 0,6 1 0,3 1 0,3
[TonroroBka k ’K3aMeHy. 53,4 26,7 26,7
Buja nTOoroBoro KOHTpoJIs: 3a4er c oneHkoM IK3aMeH JK3aMeH 3auer
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AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIIMHBI
«Du3nkKa»

1. Heap JucuMNIMHBI — TPUOOpPETeHNE 00YJAOIIMMHICS 3HAHUI TI0 OCHOBHBIM pa3zzaenaM (pHU3uKu u
YMEHHIO PUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCITUTLINHAX.

2. B pe3yabTare n3yyeHus JUCHUNIMHBI 00y4AIOIMIACA TOIKEH:

Obnadamye CleAYIOMUMA KOMIIETEHIIMSIMU ¥ WHIUKATOPAMH UX TOCTH)KECHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3nams:

- (u3WYecKre OCHOBBI MEXaHWKH, (U3UKH KOJICOAHWA W BOJH, DJIEKTPUYECTBA M MAarHeTU3Ma,
AJIEKTPOIMHAMUKH, CTATUCTHYECKON (PU3UKH U TEPMOJIUHAMUKU, KBAHTOBOU (PH3HKWY;

- CMBICIT (PYHJAMEHTAIBHBIX (PU3NICCKIX 3aKOHOB, MPUHIIMIIOB M MTOCTYJIATOB; X (POPMYITHPOBKH U
T'PaHUIBI IPUMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra (PU3MYECKUX SBICHUH C (yHIAMEHTAIHLHBIMHU TPUHIIUTIAMH W 3aKOHAMH
(U3HKYN; OCHOBHBIC METOIBI PEIICHUS 337724 10 OMUCAHHUIO (PU3NICCKUX SBIICHUMN;

- MEeTObl 00pabOTKH pe3y/bTaTOB (PU3UUYECKOTO SKCIIEPUMEHTA.

Ymemo:

-TIPUMEHATh TCOPETHYCCKUE 3HAHUS W DKCIECPUMEHTAIBHBIE METOJBI UCCIICOBAHMS TPU PEIICHUH
npodecCHOHANBHBIX 33724,

-TIPOBOJMTH PACYETHI, OCYIIECTBISITh AaHAIM3 U HA OCHOBE 3TOTO JIeNIaTh 000CHOBAaHHBIE BHIBO/IBI;

- QaHATTM3UPOBATh PE3yAbTATHl HAOIIONEHUHA M IKCTIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX 3aKOHOB H
MPUHIIUIOB (PU3HKY;

- OTIpeNeNATh XapakTep (PU3HUECKHX MPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIBHONW WH(MOpMAIN
MIPU TIOMOIIY TpauKOB, TAOIUIl U YPABHCHHI;

- MPEACTABIATH 00pabOTaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHYECKYI0 MH(POPMAIIMIO B YCTHOW M
MUCBMEHHOM (popme, B TOM YHCIIE C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTHIA.

Braoemy:

- HaBBIKaMH pabOTHI C IUPOKUM KPYroM (pU3NUYEcKuX MpuOOPOB U 000PYI0BAHHS;

- HaBbIKAMH 000CHOBAHUSI CBOMX CYXKIEHHM U BEIOOpA METO/1a UCCIIEIOBAHMUS.

3. Kpartkoe cogep:xaHue IUCUMILIHHbI.

Paszoen 1. @Quzuueckue 0cHO8bI MeXAHUKUL.

1.1. Ilpeamer duzuxu. MeTo b1 (PU3MUECKOTO HCCIEI0BAHUS: OIIBIT, THIIOTE3a, SKCIIEPUMEHT, TEOPHSL.
[Ipeamer kunematuku. IlepemenieHue, CKOpoCTb, YycKOopeHHe. KuHemaTHueckue XapakTEpUCTUKU
BpalaTEIbHOTO JABUKECHUSI.

1.2. 3akonbl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3AKOH BCEMUPHOT'O TATOTeHUS. J|BrKeHue Tena
repeMeHHoM Maccsl. YpasHeHuss Meniepckoro. @opmyia L{nonkoBckoro.

1.3. Yopyruii u Heynpyruil ynapsl mapoB. MOMEHT HHEpLIMA MAaTepUaIbHOM TOYKU U TBEPJOTO Tea.

1.4. Kunemaruka rapmoHudeckux KoseOanuil. JuddepeHuunanbHoe ypaBHEHHE TapMOHUYECKUX
koneOanuil. IloHaTne o 3aTyxalolUX U BBIHYKICHHBIX KoyieOaHusX. BomHoBoe nBukeHue. BomHbl
MIPOJOJIbHBIE U MIOTIEPEUHBIE.

Paszoen 2. Monexynapunas ¢puzuxa u mepmoouHamuxa.

2.1. DnemeHThl TepMOAMHAMHUKH M (Qu3Mueckod KuHeTHKH. MneanbHblil ra3. Pacrpenenenue
BbonbumMana u ero obuiedusnueckuii cMpici. PeanbHelii ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmoauHaMuyeckuid metona B (usuke. PaBHOBecHble cocTostHMA. Hawanma TepMoanHaMMKH.
[{ukiel. DHTPONHUA U €€ CTATUCTUYECKOE TOIKOBAHHE.

2.3. SIBnenue nepenoca. quddysus. 3akon duka. TemnonpoBoaHocTs. 3akoH Dypre. Buyrpennee
TpeHue (BA3KoCTh). 3akoH HpioToHA.

Paszoen 3. Dnexmpocmamuka u nOCMOAHHbBII IEKMPUYECKUL MOK.
3.1. 3akon Kymona. Teopema Ocrporpangckoro-I'aycca.  Jumons.  J[MdNEKTpUKH B
AIIEKTPOCTATUYECKOM TI0JIE.
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Paszoen 4. Dnexmpomacnemusm.
4.1. 3akon Ammnepa. 3akon buo-Casapa-Jlamaca. Cuna JlopeHua.
4.2. MarneTuku. DNeKTpoMarHuTHas MHAYKIUs. Y paBHeHue Makcsea.

Pazoen 5. Onmuxa.

5.1. Uuarepdepennus BosH. udpakuus BonH. [lonspuzarus BoJIH.

5.2. TeroBoe m3nyuenue. 3akoH Kupxroda. ['mnoresa [lnanka. KBaHToBOE 0OBSICHEHHE TEIIOBOTO
n3nyuyenus. ¢pdexr Komnrona.

5.3. Snepnas mozens atoma. [loctynarst bopa. Atrom Bosmopoaa o bopy.

Pa3zoen 6. Dnemenmot k6anmoeso pusuxu.

6.1. 'mnotesa ne bpoiinsa. BoianoBoe ypaBuenue llpeannrepa s craimoHapHbIX cOCTOSTHUM. OTBITHI
[Hrepna-I'epnaxa.

6.2. Muorosnektponnbsiii atoM. Dddext 3eemana. [Tpunmun INaynu. KBanToBbie cTaTucTHUECKHE
pacnpenenenus boze-DitHmrelina u ®epmu-upaka. ononsl. 3akonsl [lebas u DiiHIITEHHA.

4. O0bem yueOHOM TUCUMIIJIMHBI

Cemectp
Bcero
Bunx yaeOHoli paboThI No 2 Ne 3
3E Axar. 3E Axap,. 3E Axan.
q. q. q.
OO611ast TpYA0E€MKOCTh IUCHUTIIHHBI 12 432 6 216 6 216
KonTakTHasi paboTa — ayiuToOpHbIE 35 128 13 48 22 80
3AHATHA:
Jlexunu 1,3 48 0,4 16 0,9 32
[Tpaktuueckue 3ausatus (113) 1,3 48 0,4 16 0,9 32
JlabopaTtopusie paboTs (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTejibHasi padoTa 6,5 232 3,7 132 2,8 100
KonTtakTHas camocTosiTebHas pabota 0,8 0,4 0,4
CaMOCTOSATEIbHOE U3YUCHHUE Pa3/ieiioB 65 37 8
TUCIMILTAHBI (u1u Opyeue 6uovl ' 231,2 ' 131,6 ' 96,6
CamMocmosmenvHol pabomoi)
Buabl KOHTpOJIS:
9K3aMeH 2 72 1 36 1 36
KonTakTHass pabota — HpoOMexXyTO4YHas 0.4 0.4 0.4
aTTecTalus 1 1 1
IToaroroBka K 5K3aMeHy. 35,6 35,6 35,6
Buja uTOroBOr0 KOHTPOJIS: JK3aMeH JK3aMeH
Beero Cemectp
B . Ne cemectpa Ne cemectpa
u7 yaeOHO# paboThI A A AT
3E CTp. 3E CTp. 3E CTp.
q, q. q.
OO611ast TPYA0EMKOCTh TUCIUTITHHBI 12 324 6 162 6 162
KonTakTHast paboTa — ayAnTOpHBIC 35 96 13 36 22 60
3AHATHA:
Jlexun 1,3 36 0,4 12 0,9 24
[Tpaktnaeckue 3anstus (113) 1,3 36 0,4 12 0,9 24
Jlaboparopusie pabots (JIP) 0,9 24 0,4 12 0,4 12
CamocTosiTe1bHasi paboTa 6,5 174 3,7 99 2,8 75
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KoHnrakTHas camocrositenbHas pabota 06 03 03
(AmmK uz VII ons 3au / 3au ¢ ouy.) ’ ’ ’
CaMoCTOATETFHOE U3YUCHHUE Pa3/IeoB 6,5 3,7 2,8
JTUCHUIUTUHBI (unu Opyaue 8uobl 173,4 98,7 74,7
CamocmosmensbHol pabomoi)

Buabl KOHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KoHnraktHas paboTa — TpOMEKYTOYHAsS 0.6 0.3 0.3
aTTeCcTalus 2 1 1
[TonroroBka k sK3aMeHy. 53,4 26,7 26,7
Buja nTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIIMHBI
«IIpo0JieMbl yCTOHYHUBOTO PA3BUTHS»

1 Heap aucHUIUVIMHBI — CPOPMHUPOBATH Yy CTYJAEHTOB LEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIIETIINY YCTOMYUBOTO Pa3BUTHS, TO3HAKOMUTH CTYAEHTOB C LEIIMH YCTOMUNBOTO Pa3BUTHUSA, TIOHATUAMH
YCTOMYMBOCTH M HEYCTOWYMBOCTH JUHAMUYECKHX CHUCTEM B OKPYXKAIOIIEM MHUpE; pecypcax W pa3BUTHH,
AQHTPOINOI€HHOM BO3JECICTBUH HAa OKPYXKAIOILLYIO CPEY, YIIPABICHUHN KAa4YECTBOM OKPYXKAIOLIEH CPEJIBI.

2 B pe3yabraTe u3yueHusi AUCUMILIMHBI 00y4alOUIMIiCs T0JIKeH:

Obaaoams clieqyOIUMU KOMIETCHIUSIMUA U UHAUKATOPAaMU UX JIOCTHKEHUS:

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

3Hamo:

— OCHOBHBIE ONPEJCIICHUS U IPUHIUIIBI KOHLETIMA YCTONYUBOTO Pa3BUTHUS;

— OCHOBHBIE XapaKTePUCTUKH OMOTHYECKUX, A0MOTHYECKUX U aHTPOTIOT€HHBIX (PaKTOPOB, OKA3bIBAOIUX
BIIMSTHUE HA KUBBIE OPTaHU3MBbI, BKJIIOYAsl YEIIOBEKA;

— OCHOBHBIE CYILIECTBYIOILIME MPOOIEMBbl, BOZHUKAIOIIME IIPU B3aUMOICHICTBUM SKOHOMHKH, 00IIIECTBA U
OKpYKarollen Cpeibl;

— COBPEMEHHBIE CUCTEMbl HHJEKCOB M HMHIUKAaTOPOB YCTOHYMBOIO pa3BUTHs, MX OCOOCHHOCTU H
HEIOCTaTKU;

Ymems:

— JenaTh CUCTEMHBIM aHaIU3 CYHICCTBYIOIIUX JKOJIOr0-COLHUAIBHBIX, COLMAIbHO-DKOHOMHYECKUX H
9KOJIOT0-3KOHOMHUUYECKUX IIPOOIIeM;

— HaxoJMUTh HauboJsee palMOHAJIbHBIA BapUaHT PELICHUs MOCTABJIEHHBIX 33/1a4 ¢ y4€TOM KOH(IUKTA B
HOTPEOHOCTAX YEJIOBEKA U OIPAaHUYEHUSIX OKpYXKAIOILEH Cpebl;

Braoemy:

— HaBBIKAMHM I10JIb30BaHMsI COBPEMEHHOM JIMTEpaTypoil B 00JIACTH YyCTOMYMBOTO Pa3BUTHS U 3KOJIOTHU;

— YMEHUEM aHaJIM3UPOBaTh HOBBIE TEOPETHUECKUE M TIPAKTHUYECKUE IPOrpaMMbl M IPOEKTHI,
HaIIPABJICHHBIE HA JOCTU)KCHUE LIEJIeW yCTOMYMBOIO Pa3BUTHUS;
— MpUEMaMH IPUHATUS PELICHUN MO yperyaupoBaHUIO KOHQUIMKTHBIX CUTyalluid B 00JacTH yCTOHYMBOTO
Pa3BUTHS U UCIIOJIB30BAaHUS PECYPCOB.

3 Kpartkoe copep:kanue JHCHUILTHHBI
Beeoenue
Lenn, 3amaun U mpeaMeT Kypca. MecTo Kypca B CHUCTEME XHMHUYECKOTO 00pa3oBaHUsS. DKOJIOTHYECKOE
oOpa3oBaHue 1 00pa30BaHUE JJIs1 YCTOWYUBOTO Pa3BUTHSL.
Pazoen 1. Ocnoenvie nonamus Kypca. Odugecmeo u okpysicaouwiasn cpeoa
Poct u pa3BuTHe. YCTOHYHBOCTh M HEYCTOMYMBOCTh JMHAMUYECKUX CHUCTeM. buocdepa kak quHamMuueckas
cucrema. YenoBek: OWonoOruYeckuii BuA W LuBUIM3anusa. CHCTEMBI MOAACPKAHUS KU3HU U CHUCTEMBI
MoJJ/Iep>KaHusl [UBUIM3aluu. HaceneHue, MPOM3BOJCTBO, COCTOSIHME OKpYyxkaromed cpeabl. [lonstue
ycTOHYMBOTO paszBuThs. Pumckuii xkiny0d u rinoOanbHas mpoOiemaruka. HeoOXomauMOCTh B yCTOMYHMBOM
pasButun. CojeprkaHue U IBOIIOLHS IPECTaBICHUH 00IIecTBa 00 YCTOMYHNBOM Pa3BUTHHU.
Pazoen 2. Buocgpepa, ee 360n10uus u ycmoiiuugocms. IKocucmemuvl 3emMau u yCmouuyueocmy
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OcHoBable cBeneHus o Turanere 3emuss. CtpoeHue u coctaB atMocdepsl. MupoBoii okean. Jlurocdepa.
bruoTtnueckast 1 abMOTHYECKasi COCTABIISAIONINE OMOC(Eephl: OCHOBHBIE XapakTepucTUku. [1oToku sHepruu B
cucreme CosHie-3emMisl.

OcHoBHBIE TOHATHA SKoNOrWU. CHCTeMBbl TOJJIEpXKaHHUS KU3HM Ha 3emue: obumii 063o0p. IlonsTue
skocucTeMbl. CTpYKTypa U COCTABIISIIOIIME SKOcUCcTeM. Bunpl, nomynsuuu, cooduiectsa. B3anmonelicteue
BUJIOB B 3KocHucTeMax. OCHOBHbBIE TUIIbI IKOCUCTEM.

[Torokn »HEprMu | BemiecTBa B dKocHcTeMax. Tpoduyeckne nenu. MeTaboau3M M 3JIEMEHTHBIH COCTaB
YKUBOU U HEKMBOU MaTtepuu. OCHOBHBIE OMOT€OXUMHUUYECKHE ITUKIIBI (KPYTOBOPOTHI BelIecTB). LIMKInuHOCTh
MPOIIECCOB B broc(hepe u ycTONYUBOCTb.

W3MeHeHnss B TOMyJSIIMSIX, COOOIIECTBAX, JKOCHUCTEMax. Peakmus KHUBBIX CHCTEM Ha HW3MEHEHHS
okpyxatomer Cpennl. Bo3znelicTBre yenoBeka Ha SKOCUCTEMBI. 3aKOHBI U IPUHITUIIBI SKOJIOTHH.
buopasHooOpazue u ycToHuMBOCTH 3KOcHcTeM. BupoBoe pa3zHooOpazue - HEOOX0JMMOE YCIOBHUE
yCTOWYMBOCTU OHOChEpHI.

Paszoen 3. Yenoseuecmeo kak uacmeo ouocgepol. /lemozpaghuueckue npodaemvt cospemennozo mupa.
OcoOeHHOCTH YeJoBeKa Kak OMOJIOTMYECKOro Bujaa. /[mHamMuka uenoBeYecKOil MOMyISALUU, POKIAEMOCTb,
CMEpPTHOCTb, BO3pacTHasi CTpykTypa. [IpoOiembl COBpEMEHHOIO 3Tama pocTa YHMCIECHHOCTH HaceJIeHHs.
I'eorpaduueckoe pacnpenenenue HaceneHus. Cenbckoe M TopojJckoe HaceneHue. YpOanuzauus. Cpena
oOuTaHus YeJoBeKa 1 OKpyxaromias cpea. PopMUpOBaHNE TEXHOTEHHOM Cpeibl.

PerynupoBanue HapopoHaceneHus. Crabuinuzanus YUCIEHHOCTH HACEJEHUS WM JIENOMYJSALHUs: OIeHKa
Mpe/iebHOW YMCIEHHOCTH HacelleHusi 3emud. PenuruosHele, HpaBCTBEHHbIE M COLIMAJIbHBIE MPOOIEMbI
OTpaHMYEHUS POXKAAEMOCTH U IJIAHUPOBaHUs ceMbU. PerroHanbHble 0COOEHHOCTH. MBIIITIEHHE, S3bIK, POJIb
oOyuenus. Herenernmueckuii kaHam BUIOBOW mamsTH. [loJIoXUTENbHBIE W OTPUIIATENIBHBIE TMOCIEICTBUS
HaJU4Ms HETeHETHUECKOW maMsaTH. [ eHaepHbie mpoOIeMBbl.

Pazoen 4. Pazeumue u pecypcwi

Omnpenenenue pecypca. Kiaccudukauus pecypcoB. HeBo300HOBHMBIE, BO30OHOBUMBIE, HEUcCUEpIacMble
pecypcbl. MartepuanbHble, JHEpreTudeckue M HHPOPMAIMOHHBIE pecypchl. [eHeTHueckue pecypcehbl
o6uoctepsl. CocTosiHHE M MUPOBbIE 3alachl OCHOBHBIX BHJIOB MPHUPOAHBIX pecypcoB. ['eorpaduueckoe
pacnpeneneHue 3anacoB IPUPOJIHBIX PECYPCOB.

PasButre nuBMIM3anMM M pacxoJOBaHUE MPUPOJHBIX pecypcoB. IIpHHIMIBI YCTONYMBOrO pa3BUTHS B
OTHOIIEHUHU MPUPOJHBIX pecypcoB. Poib BO30OHOBMMBIX M HEHUCUEPIAEMBIX PECYPCOB B YCTONYHMBOM
oOuiecTae.

Pazoen 5. Aumponozennoe o3oeiicmeue na ouocgepy

AHTpPOIIOTEHHBIE BO3MYIICHHS] OMOT€OXMMHYECKUX IUKIOB M Jerpajalus CHUCTEM MOJJIEP>KaHUs KU3ZHU.
I'mo6anpHBIE, perHOHATIBHBIC U JIOKATbHBIE POOIEMbI OKpPYXKAIOIIEH Cpebl.

3arpszHenue arMochepsl (KUCIOTHBIE A0k AU, GOTOXUMUYECKUIN CMOT U T.J.). 3arpsi3HeHHEe BHYTPEHHUX BO/JI
1 MupoBoro okeaHa. 3arps3HeHue TuTochepsl; Jerpaiaus 3eMelb, OMyCTHIHUBaHHE.

Pazoen 6. Knumamuueckue nocneocmeus usmeHeHus cocmaea ammocgeput

['mo6anpHBIA SHEPreTUYECKUI OalaHC; MApHUKOBBINA d3PPEKT KaK MPUPOTHBINA PaKTOp MOAEP>KaHUS YCIOBUN
CyILLeCTBOBaHUs XUBOW Marepuu. [lapHukoBble ra3pl. ICTOUHMKM U CTOKM JHMOKCHA yriepoja U JAPYyrux
MapHUKOBBIX Ta30B. V3MeHeHME KOHUEHTpaluu AUOKCHUAA YIiepoJa M APYTHX MNapHUKOBBIX Ta30B B
aTMocdepe; MEXaHU3M II00aTbHOTO MOTEIUICHUS.

[TocnencTBus r106aNbHOTO MOTEIUIEHUS: MOBBIIIEHUE YPOBHS MHUPOBOIO OKEaHa, 3aTOIICHNE NMPUOPEKHBIX
30H; TasHUE JIGAHUKOB U BEYHOM MEpP3JIOTHI; JedopMalys KIMMATUYECKUX U CeIbCKOX03SIHCTBEHBIX 30H U
reorpauecKoil CTPYKTypbl MPOU3BOJACTBA IPOJOBOJICTBUS; H3MEHEHHMsI PACTUTENBHOIO IOKPOBa,
ONyCTHIHUBAHHUE.

Pazoen 7. 3enenas peeonwoyusn

3eneHas XuMmus. 3eJeHas SHEpreThka. 3esieHas SKOHOMMKA. [IoHATHE HU3KOYIIIepOAHOH (LMKJINYECKOil)
9KOHOMHMKH. CrieHapuy HH3KOYTJIEpoJHOro pasButus ans Poccun. Haummydiine nocTymHbIE TEXHOJIOTHU.
OcHOBHBIE IPUHLIUIIBI 3€JIEHOTO MPOU3BOACTBA. | 0OCYJapCTBEHHOE PErYINPOBAaHUE IPUPOAOIIOIB30BAHUS HA
ocnoBe H/IT. Dxonoruueckuii cien yenoBedecTa. 3eneHblit oduc. KapOoHOBbBIE MOTUTOHBI.

Paszoen 8. Mupogos3penue, smuka u ycmouuugoe pazeumaue.

Ilepexox ot obuiecTBa moTpebiaeHUs K ycTOMuMBOMY oOmiecTBy. M3MeHeHHe CTPYKTyphl HMOTpeOHOCTEH
oOIIecTBa U KpUTEPUEB KauecTBa )KU3HHU M YPOBHS pa3BUTH. Pob KyIbTYPHBIX U PETUTHO3HBIX TPAIUIIUI B
mpo0eMe yCTOHYHBOTO Pa3BUTHSL.
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Wudopmarus, 3HaHHE, HAyKa, TEXHOJOTHUHU. YBEIMUYCHHE POJIM WH(POPMAIIMOHHBIX PECYpCOB B 0OIIEM
Oanmance pecypconotpetnenus. MapopmarmonHoe (MOCTUHIYCTpUaIbHOE) 00mecTBo. Ponbs 0OpasoBanus B
yCTOMYUBOM OOIIECTBE.

4 O0bem yueOHOM TMCUMILINHBI

. O0beM TMCHUIIIHHBI
Bua yueOHo# paGoThl e

3E | Akaa. 4. | AcTp.u.
OO0uiasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 3 108 81
KonrakTHasi pa6oTa — ayMTOpPHbBIE 3aHATHSL: 0,9 32 24
Jlexun 0,45 16 12
[IpaxTnueckue 3anstus (113) 0,45 16 12
JlaboparopHuble paboTsl (JIP) - - -
CamocrosiTesibHas padoTa 2,1 76 57
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,15

2,1
CaMOCTOSATEIbHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI 75,8 56,85
Bujx kouTpoJs: 3ayer

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUIIMHBI
«be30nmacHOCTh JKU3HEAeATeILHOCTH

1. Heab aucuuniaMHbl - GopMHpOBaHUE MPOPECCHOHATLHON KYJIBTYPhI 0€30MMaCHOCTH, 1101 KOTOPOH
MMOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCITOJIB30BAaTh B MPOPECCHOHAIBHON JIESITEILHOCTH
MPUOOPETEHHYIO COBOKYITHOCTh 3HAHWM, YMEHHMH M HAaBBIKOB i1 oOecmieueHusi Oe3omacHOCTH B cepe
podeccHoOHAbHON N1eATENbHOCTH, XapaKTepa MbBIIUICHUS U IIEHHOCTHBIX OPHEHTAlUM, MPH KOTOPBIX
BOIPOCHI 0€30MaCHOCTH PacCMaTPUBAIOTCS B KAUeCTBE MPUOPUTETA.

2. B pe3yJbTaTe 0CBOEHMS JUCHUILIUHBI 00yYAIOUIUICSH TOJIKEH:

Obnadams CIEIYIONUMA KOMIIETCHIIMSAMU U UHAMKATOpaMu ux aoctwkenus: VK-8.1, VK-8.2, VK-
8.3, VK-8.4, VK-8.5, YK-8.6, VK-8.7, VK-8.8, YK-8.9.

3unameo:

- OCHOBHBIE T€XHOC(EpPHBIE OMMACHOCTH, X CBOMCTBA M XapaKTEPUCTHKU;

- XapakTep BO3JCUCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB Ha YEJIOBEKA W MPUPOJHYIO CPEy, METOIbI
3aIUTHl OT HUX IPUMEHUTENBHO K cepe cBoeH MpohecCHOHATBHOM eATEIbHOCTH.

Ymems:

- WACHTH(UIIUPOBATH OCHOBHBIE OTIACHOCTH CPEbl OOMTAHMS YEIIOBEKA;

- OLICHMBATh PUCK MX pealM3allid, BHIOMPATh METObI 3alIUTHI OT OMACHOCTEH MPUMEHHUTEIIBHO K
chepe cBoeil mpodecCHOHANBHONW NEATENbHOCTH U CIOCOOBl oOecreueHUs: KOM(OPTHBIX YCIOBUMN
JKU3HEAEATENHLHOCTH.

Braoemw:

- 3aKOHOJATEeTIFHBIMU U ITPABOBBIMU aKTaMH B 001acTH 0€30MaCHOCTH M OXPAHbI OKPYXKAIOIIeH Cpelibl,
TpeOOBaHUAMU K OE30TTACHOCTH TEXHHUECKUX PErNIaMeHTOB B cdepe mpodeccnoHanbHOM NesTeNbHOCTH,

- croco0aMu ¥ TEXHOJOTUSIMU 3aIIUTHI B UPE3BbIUAHBIX CUTYAIUSX;

- MOHATUIHO-TEPMHUHOJIOTMUECKUM alNapaToM B 00JacTh 0€30MacHOCTH;

- HaBBIKAMHU palMOHATM3AlMK MPO(EeCcCHOHATFHON JEATENbHOCTH C IeNblo oOecredeHus

0€30MaCHOCTH U 3alUTHl OKPYKAOIIEH CPeIbl.

3. KpaTkoe coaepxxanue JMCUMILIAHBI.

Pa3zoen 1. Beeoenue 6 bezonacnocmo

OCHOBHBIC TIOHSATHS U OTIpeiesieHus. be30MmacHOCTh U yCTOWYMBOE pa3BUTHE.

Paszoen 2. Yenogex u mexnocghepa

CTtpykTypa TeXHOC(Ephl U €€ OCHOBHBIX KOMIOHEHTOB. COBPEMEHHOE COCTOSIHUE TeXHOC(hEphl H
TexHoc(hepHO# O6e30macHOCTH.
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Pazoen 3. Hoenmugpuxayus u 6o3deiicmsue Ha ueloseKd 8PeOHbIX U ONACHBIX (haKxmopos cpeovl
obumanus

Knaccugukanuss HeraTuBHbIX (aKTOPOB CpeIbl OOMTAaHUS YENOBeKa. XWMHUYECKHE HETaTHBHBIC
¢dakTopsl (BpeAHBIE BeEIIECTBA). MeXaHHMYECKME M aKyCTHUYECKHe KojeOaHus, BHOpaunus M IIyM.
DONEeKTpOMarHUTHhIE M3Iy4eHHUs M 1ossl. MoHu3upylomue Hu3iaydeHue. OJeKTpuueckuid Tok. OnacHble
MexaHnueckue (akropsl. [Iporiecchl TopeHns: 1 MOXKapOB3PHIBOOTIACHBIE CBOKWCTBA BEIIECTB M MaTEPHAJIOB.
Cratuueckoe 3IeKTPUIECTBO.

Paszoen 4. 3awuma uenosexa u cpedvi 0bumanusi om 8peoOHbIX U ONACHLIX BAKMOPO8 NPUPOOHOZO,
AHMPONO2SEHHO20 U MEXHOLEHHO20 NPOUCXOHCOCHUS

OCHOBHBIC TIPUHIIMITBI 3AIIHUTHI. 3aIIHTa OT XUMUYECKHX U OMOJIOTUYECKHX HETaTUBHBIX (DAKTOPOB.
3amura OT HEPTreTUYECKUX BO3AekcTBHUA WM (pm3udeckux moisieid. ObOecriedeHre 0€30MaCHOCTU CHUCTEM,
paboTarolmMx MOJ  JaBieHHEM. be3omacHOCTh  AKCIUTyaTalliM  TPyOONpPOBOJOB B XHMHYECKOM
MIPOMBIIIJIEHHOCTH. be3omnacHas skcIulyaTalysi KOMIPECCOpPOB. AHalW3 M OLEHUBAHUE TEXHOTEHHBIX U
MIPUPOJTHBIX PUCKOB.

Pa3zoen 5. Obecneuenue kom@popmuwix ycaosuil Osi HCU3ZHU U 0essmeNbHOCMU Yel08eKa

[TonsiTHE KOM@OPTHBIX WM ONTHUMAIbHBIX YyCIOBUH. Mukpoknumar nomemieHuid. OcBelieHue u
CBETOBasl Cpefia B IOMEIIECHUU.

Pasoen 6. Ilcuxogusuonocuueckue u ap2oHoMuyecKue 0CHO8bL OE30NACHOCTU

[Icuxuueckue mpolecchl, CBOMCTBA M COCTOSHUS, BIMSIONIME Ha Oe30macHOCTb. BUIbl U ycioBus
TPYIOBOM NESATENHHOCTH. DProHOMHYECKHE OCHOBBI 0€30TTaCHOCTH.

Pasoen 7. Ypessviuatinvle cumyayuu u Memoosl 3aujumaul 8 YCI108UAX UX peanu3ayuu

O6urue ceeaenus o YC. [oxap u B3pbIB. ABapuu Ha XUMHUYECKH OMAaCHBIX 00BEKTax.

Pamnanmonnsie aBapuu. [Ipubopbl pagvaniMOHHOW, XUMHUYECKOW pa3BEIKH W JO3WMETPHUYECKOTO
KOHTpOJIA. Upe3BblualiHble CUTyallud BOCHHOTO BPEMEHHM. 3alllTa HACEJICHUS! B YPE3BbIYAHHBIX CUTYalUsX.
YCcTOMYNBOCTh PYHKIITMOHUPOBAHUS OOBEKTOB SKOHOMHKH B UPE3BbIYAIHBIX CUTYaALIUSX.

Pazoen 8. Ynpasnenue 6ezonacnocmuio scusnedesmenbHOCHU.

3akoHOJAaTeNbHbIE M HOPMATHBHBIE  TPAaBOBBIE  OCHOBBI  YIpaBJI€HHUS  0€30MacCHOCTHIO
KU3ZHEJCATENIbHOCTH. JKOHOMHUYECKHME OCHOBBI YMpaBiieHHs Oe3zomacHOCThio. (CTpaxoBaHHE PHCKOB.
I'ocynapcTBeHHOe yrpaBieHne 6€301acHOCTHIO.

4. O0beM yueOHOM JUCUMIITIMHBI

Buna yueOHoii padoThl O0BbeM JHCHUILINHBI
3E | Axkan. 4. | Actp. 4.
OO0u1ast TPy10€eMKOCTb IV CIIUTIJIHHbI 3 108 81
KonTrakTHasi paboTa — ayITMTOPHbBIE 3aHSATHSI: 1,33 48 36
Jlekuun 0,89 32 24
[IpakTrueckue 3aHATHS - - -
JlaGopaTopHbie pabOTHI 0,44 16 12
CamocTosiTesibHasi padoTa 1,67 60 45
KoHTtakTHas camocTosTebHas paboTa 0,4 0,3
ITonroToBka k 1a00paTOpHBIM paboTaM 1,67 20 15
CaMOCTOSATENbHOE U3YUEHUE Pa3/IEI0B AUCITUILIIMHBI 39,6 29,7
Buja nTOroBoro KOHTpOJIsi: 3a4eT C OIeHKOI

AHHOTanusA padoyeil MPOrpaMMbl JUCHUIIMHBI
«HnKkeHepHast M KOMIIbIOTEpHAs rpadpuxka»

1 Ieap AMCUMIVIMHBI — HAYYUTH CTYJCHTOB CIIOCOOaM OTOOpaXeHHUsI MPOCTPAHCTBEHHBIX (GOPM Ha
IUIOCKOCTH, BBIMOJIHEHHIO M YTEHUIO YepTeXKed MeToJaMH KOMIBIOTEpHON TIpadHUKud W IpaBUIaM U
YCJIOBHOCTSM, IPUMEHsIeMbIM I1pu 3ToM (cTannaptam ECKJI).

2. B pe3yabTaTe H3y4eHusi AUCHHUIIMHBI 00y4AIOLINICH JOJIKEH:

Obnadamye CleAyOMUMH KOMIIETEHIIMSAMU U UHIMKATOPAMH UX TOCTHXKEHUS:
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YK-2.1; YK-2.6; YK-2.8; YK-2.10
3uams:
e CrocoObI 0TOOpaKEHUSI TPOCTPAHCTBEHHBIX (JOPM Ha TIOCKOCTH;
e TpaBuUJIa U YCIIOBHOCTHU MPH BHITIOJIHEHUU YEPTEKEH;
e BUJBI CAMMETPUU T€OMETPUICCKUX QUTYD;
e BUJIbI U3JICIIUA U KOHCTPYKTOPCKUX IOKYMEHTOB;
e OCHOBHBIC BHJIBI Tpaduueckux WHPOPMAIMOHHBIX CHCTEM, O0a30BYI0 TpaHUUECKyI0 CHCTEMY,
HCI0JIb3YEMYIO B y4eOHOM MpoIiecce.
e Vmemb: BBITIOJHATD U YUTATh YEPTEIKU TEXHUUECKUX U3ACTUN C yUETOM JACHUCTBYIOIINX CTAaHIAPTOB;
e BBHITIOJIHATH M YATATh CXEMbl TEXHOJIOTHYECKUX MPOIECCOB;
e HCHOJB30BATh CPEACTBA KOMITBIOTEPHOH rpa)Ku JIIsl U3TOTOBJICHUS YEPTEKEH.
Braoemy:
e crnoco0aMu U pueMaMu U300pakeHUs IPEIMETOB Ha IIIOCKOCTH;
e rpaduueckoit cuctemont «Kommacy.

3 Kpartkoe coaep:kanue JMCHUIIHHBI

Paznen 1. O6mme npaBumja BbINOJHeHUs 4epre:keil. [IpaBuia BeImoiaHeHHs U odopmiieHUs
yeprexeid B coorBercTBHM ¢ [[OCT. ['eomeTprueckue mocTpoeHus.

Paspnean 2. IIpoenupoBanue reomerpuueckux puryp. Meron npoexumii. [IpsMbie U KpuBbIE JIMHUM.
[Tmockocts. IloBepxHoctr. ['eomerpuyeckue Tena. Cummerpus reoMerpudeckux ¢uryp. OmnpeneneHue
HaTypaJIbHOM BEJIMYMHBI OTpe3Ka NpsAMoil u riockoi ¢purypsl. [lepeceuenue reomeTpruyeckux o0pas3os.

Paznen 3. U3oOpaxkenuss npeameros mo I'OCT 2.305-2009. Uzgeanss 1 KOHCTPYKTOPCKHE
AOKYMeHTbI. 300pakeHusi. AxcoHoMeTprueckne deprexu uzaenuid. Co3maHue TPEeXMEPHBIX MOIEnei
npenMeToB. Co3gaHNe acCOLMATUBHBIX YePTEKENH Ha OCHOBE TPEXMEPHOU MOIETH.

Buabl n3nenuii 1 KOHCTPYKTOPCKUX JOKYMEHTOB. Cxembl. Pe3pObl: 0OpazoBanme, KiaccupuKaims,
n300pakeHre U 0003HAYCHUE HA YEPTEKE.

Pasznen 4. U3o0pakenus nerajieil 1 uX coeJUHEHUI. DCKU3bl U TEXHUYECKHUE PUCYHKHU JCTAIICH.
Pe3n0oBbIc M3AeMs M coequHeHus. Jpyrue BUabl pa3beMHBIX U HEPA3heMHBIX COCTUHEHHH JIeTajei.

Pa3nen 5. Ueprexn cOopounbix equmuuu. [IpaBuna BeIMOTHEHUS W OQOpPMIIEHUS COOPOYHOTO
yeprexka. JletanupoBanue yepTekeid COOPOYHBIX SIUHHII.

Pa3nen 6. Komnblorepnass rpaduka. KommbiorepHas Trpaduka W pemraeMmble €10  3a/Jayu.
I'padmyeckue 0OBEKTHI, MPUMHUTUBLI, aTPUOYThI, CUHTE3 M300paxeHus. [Ipencrasienue BuneonHpopmaiuu
U ee MamMHHAsg reHepauusa. CoOBpeMEHHbIE CTaHIAPThl KOMIBIOTEPHON rpaduku, rpaguueckue s3bIKU U
MeTadaiinbl. Peanuzaius anmapaTHeIX Moayiel rpadudeckoii cucreMbl. OCHOBHBIE TpaduUecKie allrOPUTMbI
Ha IUIOCKOCTH U B IIpocTpaHcTBe. [Iporpammubie rpadudeckre CUCTEMBI U UX IPUMEHEHHE.

4 O0beM yueOHOM IMCUMILINHBI.

Beero Cemectp
Bun yuebHoit paboThl 1 2
3E AI;aﬂ' 3E AI;aH' 3E Axag. 4.
OO61ast TpPYA0EMKOCTh IUCHUTIIHHBI 7 252 4 144 3 108
KonTakTHast padora — ayAnTOpHbBIC 2,22 80 1,33 48 0,89 32
3aAHATHA:
B TOM 4mcJjie B (popMe NMPAKTHYECKOii 144 50 0,72 % 0,72 26
MOAr0TOBKH
Jlexun 0,44 16 0,44 16
[Tpaktueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIE B (popMe MpaKTHIeCKOn 144 50 0,72 26 0,72 26
IMOJTOTOBKH
CamocrosiTesibHas padora 4,78 172 2,67 96 2,11 76
KoHnrakTHas camocrositenbHas pabora (3aueT
C OIICHKOI) 478 0.8 2,67 0.4 2,11 0.4
KypcoBast pabota 35,8 35,8
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KoHnrakTHas camocrosiTenbHas paboTa 02 02
(mpueM KypcoBoil paboThl) ’ ’
[TonroToBKa K KOHTPOJBHBIM paboTam 36 18 18
CaMocCTOATETFHOE U3YUCHUE Pa3/IeoB 99.2 776 216
JIUCIUIIIINHEI ' ' '
Buja nToroBoro KOHTpoJIsi: 3auer ¢ 3auer ¢ ouenkoi,
OIIEHKOI KypcoBasi pa6oTa
Beero - CemecTtp ,
Bun yae6HO#I paboThI
3E Affp' 3E Affp ' 3E Actp. 1.
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 7 189 4 108 3 81
KonTakTHasi paboTa — ayAuTOPHBIE 2,22 60 1,33 36 0,89 24
3aHATHSA:
B TOM 4HcJje B (popme NpaKTHYECKOH 1,44 39 0,72 195 0,72 195
MOJATOTOBKH
Jlexun 0,44 12 0,44 12
[MpakTuaeckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCIIe B (popMe MpaKTHISCKON
OJTOTOBK 1,44 39 0,72 19,5 0,72 19,5
CamocrosiTesibHas padoTa 4,78 129 2,67 72 2,11 57
KonTtakTHas camocrositenpHas paboTa (3a4eT 06 03 03
C OIICHKO) ' ' '
Kypcosas pabora 26,85 26,85
KonTaktHas caMOCTOATENbHAS pabota 478| 015 | 2,67 211 0,15
(mpriemM KypcoBOi pabOTHI)
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 27 13,5 13,5
CaMocCTOATENBHOE U3YUEHHUE Pa3/IeoB
e —— 74,4 58,2 16,2
By HTOroBOro KOHTPOJIS: 3auer ¢ 3auer ¢ onenkoi,
OlIeHKOI KypcoBasi paboTa

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpukjiagHasi MeXaHUKA)

1 Heap aucuMmIMHbI — HAYYUTh CTYAEHTOB TBOPYECKOMY MOJAXOJY K BBIMOJHEHUIO WHKEHEPHBIX
pacueToB Ha MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH J€MEHTOB KOHCTPYKIIMMA, JeTaeil U y3JI0B MallluH U
amnmapaTos.

2. B pesyabTaTe N3y4eHHs JMCUMILNINHBI 00y4alOIMICH J0JIKeH:

Obaadoams cleqyOIUMUA KOMIETSHIMSIMA U UHAUKATOPAMU UX JTOCTHKECHUS:

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

3namo:

— OCHOBHBI€ YPAaBHEHHS U METObl PEIICHHS 3a7a4 CONPOTUBIICHUS MATEPUAJIOB U JI€Tajlel MallllH;

— OCHOBHBIE METO/Ibl PACUE€TOB HA MPOYHOCTH, JKECTKOCTh U YCTOMYMBOCTh 3JI€MEHTOB KOHCTPYKIUI
MAIlKH U alnapaTos;

— OCHOBBI TEOPHUH pacyeTa JIeTajaeil U y3JI0B MAIlIMH U anlapaToB XUMHYECKOU TEXHOJIOTHH.

Ymems:

— MIPOBOJIUTH PACUETHI AIIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJIOB COIPOTHUBIICHUSI MATEPHAJIOB;

— paccUMTHIBATh U KOHCTPYUPOBATH JETAIM MAIIUH 10 UCXOHBIM JIaHHBIM;

— MPOU3BOAUTH PACYETHI IO OCHOBHBIM KPUTEPUSIM pabOTOCTIOCOOHOCTH U KOHCTPYUPOBAHHUS AeTaJeH
MaIIIKH.

Braoems.:

— HaBBIKAMH pacyeTa COMPOTUBJICHUS MATEPUAIOB AHAIMTUYECKUMHU METOJIaMU;
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— HaBBIKaMH BBIOOPA MaTEPHAJIOB MO KPUTEPHSIM MIPOYHOCTH;
— pacyeTaMM TUIOBBIX JIeTaJlel MallMH, [0JIb3YSCh clipaBo4YHOM Juteparypoil u 'OCTamu.
3 Kpartkoe copep:xanue JHCHUILTHHBI

Paznen 1. Onpenenenne peakumii onop. Pacrskenune-caxarue. AGCOTIOTHO TBEPIOE TEIO. DIEMEHTbI
CTaTUKU. YpaBHEHHUs paBHOBecus. OCHOBHBIE JOINYILIEHUS W IPUHLUIBI CONPOTHUBIIEHUS MaTEpUAJIOB.
Hanpsoxenus, nepopmanuu u mnepeMemenus. 3akoH ['yka. IlocTtpoenue smiop BHYTPEHHHX —YCHIIHIA,
HaIpPsDKEHUN U IepeMelieHUid. Y CJIOBUE IPOYHOCTH P PaCTSHKEHUH (CKaTUM).

Pa3nen 2. Kpyuenue. M3rud. 3axon ['yka npu cisure. BuyrpeHHue cunobie (pakToOpbl IpU KPYUEHHUH.
YcnoBue npodHOCTH MU KpydeHuu. [loHsTHe yncToro u nonepedHoro u3ruoos. [lpaBuiia mocTpoeHust SIrop
MONEPEYHBIX CUJI U U3rM0aroIINX MOMEHTOB. Y CJIOBHUE ITPOYHOCTH P U3rHoe.

Paznean 3. CuoxxkHoe HanpsizkeHHOe cocTosiHMe. OCHOBBI TEOPHM HAIPSHKEHHOTO COCTOSIHMSI U
TUNOTE3bl MPOYHOCTH. TOHKOCTEHHbIE cocyabl. OmnpenerneHrne HampsHDKEeHUH 1Mo Oe3MOMEHTHOM TEeOpHH.
Pacuer cxaThIX CTEpKHEN HA YCTOMYHUBOCTb.

Pa3znen 4. leranu mamumH. CoenuHeHus neTaneil MamuH. Banbsl M ocH, MX OMOpPHI U COEIUHEHMS.
MexaHn4ueckre nepeiayu.

Pa3nen 5. Pacuer XUMH4YeCKOro anmapara ¢ MeXaHH4eCKHUM IepeMelIMBaIOIIUM YCTPOCTBOM.
Bb160p KOHCTPYKIIMOHHBIX MaTepuaioB. PacueT OCHOBHBIX I'€OMETpUYECKHX pa3MepoB ammnapara. Beidbop
¢nanues, npusoga. Pacyer ¢umanueBoro coeaunenus. Beibop memanku. Pacuer Memanku Ha MPOYHOCTb.
Pacuer mmonku B cTynuie Memaiku. PacdeT Bana Memanku Ha BAOPOYCTOMYMBOCTh. PacdeT Baia Memanku
Ha TpPOYHOCTh. BBIOOp M pacder KOMIUIEKTYIOUIUX 31eMeHTOB. OdopMieHHe MOSCHUTEIbHOM 3alMCKHU.
UYeprex o0111ero BUa anmnapaTta ¢ BUJaMH, pa3pe3aMu, CEUEHUSIMU U BBIHOCHBIMU 3JIEMEHTaMH, TAlONIMMHU
MOJTHOE TIPE/ICTABIICHHE 00 €ro yCTpONCTBE M MpUHIHIE PadoThl. YepTekn COOPOUHBIX €AUHUI] U JICTAIICH.
Odopmienue cerupuKamm.

4 O0bem y4eOHOM T CIUIJIMHBI.

Cemectp
. I Bcero 3 1
u yaeOHOM paboThI
3E Alflaﬂ' 3E | Akag. 4. | 3E | Akan. 4.
OO1mas TpyA0eMKOCTb AUCLHUIIIMHBI 6 216 4 144 2 72
KonTakTHasi paboTa — ayAuTOPHbBIE 3aHSITHUSI: 2,22 80 1,33 48 0,44 16
B TOM 4ucJje B (popMe npakTudeckoi moaroroskn | 1,44 52 0,72 26 0,22 8
Jlexmn 0,89 32 0,89 32
[Ipaktuueckue 3ausatus (113) 1,33 48 0,89 32 0,44 16
B TOM YHCJI€ B JOpME MTPAKTUYECKON MTOATOTOBKH 1,44 52 0,72 26 0,22 8
CamocTosiTesibHasi padoTa 3,78 136 2,22 80 1,56 56
KoHTakTHas camMocTosiTelIbHAs padoTa (3a4eT ¢
. 0,4 0,4

OIICHKOM)
KypcoBoii mpoekr 55,6 55,6
KoHTakTHas camocTosiTelibHas pabora (mpruem 3,78 0.4 2.2 156 0.4
KYpPCOBOTO ITPOEKTA)
PacueTHo-Tpaduueckue padboThl 18 18
IToroToBKa K KOHTPOJBHBIM paboTam 18 18
CaMOCTOSATENBbHOE U3YUEHUE Pa3IeOB AUCIUIUIMHBI 43,6 43,6

3ader ¢ KYpPCOBO
Bux uTOroBoro KOHTpoJIA: .

OLlEHKOI NMPOEKT

Beero Cemectp
Bun yue6HOI paboThI 3 4
3E AiTp " | B3E | Actp.u. | 3E Af{Tp'

OO01ast TpyI0E€MKOCTh TUCIUTUTHHBI 6 162 4 108 2 54
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KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 2,22 60 1,33 36 0,44 12

B TOM 4HcJie B (popMe NPAKTHYECKO# MOAT0TOBKH 1,44 39 0,72 19,5 0,22 6
Jlexunu 0,89 24 089 24
[Ipaktuueckue 3ausarus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIe B (popMe MPaKTHIECKON TOrOTOBKU 1,44 39 0,72 19,5 0,22 6
CamocrosiTesibHas padora 3,78 102 2,22 60 1,56 42
KonrtakTHas camocTosiTesnibHas padoTa (3a4er ¢
. 0,3 0,3

OILICHKOM)
KypcoBoit mpoekr 41,7 41,7
KoHnTakTHas camocrosiTenbHas padora (mpuem 3,78 0.3 2,22 1,56 0.3
KYpPCOBOTO ITPOEKTA)
PacuerHo-Tpaduueckue paboThI 13,5 13,5
[ToaroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5
CaMOCTOSATENTFHOE U3YUEHUE Pa3IeIOB JUCITUTUIMHBI 32,7 29,7

3aver ¢ KYpCOBOM
Bujx uTOoroBoro KOHTpoOJIf: .

OLICHKO¥ MPOEKT

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«IIpouecchl 1 aNNMapaTbl XMMHYECKOH TEXHOJIOTHI
1. leap OTMCHUILIMHBI - BMECTE C JAUCIUIUIMHAMHM OOIMICH XUMHYECKOW TEXHOJIOTHH, XUMHYCCKUMHU
MpoIecCCaMH U PEaKTOPaMH U JAPYTUMH, CBSA3aTh OOIICHAYYHYIO U OOIMIEHH)KCHEPHYIO MTOATOTOBKY XUMHUKOB -
TEXHOJIOTOB, YTO HEOOXOJMMO TpH TOATOTOBKE OakallaBpOB MO JAaHHOMY HANpPaBJICHHUIO I Hay4dHO-
HCCIIEA0BATEIIBCKON M MPAKTUYECKOH pabOThl HA TIPETPUATHSIX.
2. B pe3yabTaTe M3yYyeHUs] TUCHUIJIMHBI 00YYAKOUIUICS T0JIAKEH:
OO6amaTte ClaeAyOMNUME YHUBEPCATLHBIMIA KOMITIETEHIIUSIMU M HHAMKATOPAMH UX JIOCTHIKCHUS:
YK-1-VK-1.1, VK-1.2, VK-1.3, YK-4.
YK-2 - YK-2.3; YK-2.10.
YK-3 - YK-3.3.
YK-8 - YK-8.4.
OGmamate ciaeayrmuMH  oO0menpopecCHOHATbHBIMU ~ KOMIIETEHIIUSIMH W MHAWKATOpaMU — HX
JIOCTHKCHMA
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.
O6naaate ciaenyrIUMH MPOPECCUOHATBHBIMU KOMIETEHIUSMU U UHAUKATOPAMH UX JTIOCTHXKEHUS:
IIK-1 - I1IK-1.2, ITK-1.3.

IIK-2 - IIK-2.3.
[1K-3 - TIK-3.2.
[1K-4 - TIK-4.3.
3names.
—  OCHOBBI TEOpPHUU MEPEHOCA UMITYJIbCA, TEIJIa U MACChI;IIPUHIIUIIBI
(hU3MUECKOTO MOJEIUPOBAHMSI MTPOLIECCOB; OCHOBHBIC YPABHEHUSI TBUKEHUS
KUJKOCTEH; OCHOBBI  TEOPUM  TEIUIONEpPENauyd; OCHOBBI  TEOPHUH
Maccolepeiayl B CHCTEMax CO CBOOOJHOW M HEMOABWKHOM TpaHUIEH
pazgena  ¢a3;  TUNOBBIE  MPOLECCHl  XUMHUYECKOW  TEXHOJIOTHH,
COOTBETCTBYIOIINE anmnapaTbl ¥ METO/Ibl UX Pacyera;
—  METO/JIbl HOCTPOEHUS SIMIUPUUECKUX U TEOPETHUECKUX MOJIeNen
XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB.
Ymemo:

- ONPCHACIIATh XapaKTEp ABHUKCHUS JKUJIKOCTEH U T a30B; OCHOBHBIC
XAPAKTCPUCTUKU TPOLECCOB TCIJIO- U MacCCoIepcaadn; pacCYUTbHIBATH
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napaMeTpsl U BBIOUPATH anmaparypy Uisi KOHKPETHOTO TEXHOJIOTHYECKOTO
polrecca;
—  paccyHUThIBaTh OCHOBHBIE XapaKTEePUCTUKU XUMUKO-
TEXHOJIOTMYECKOT0 MPOIECcca, BEIOUPATh PAMOHATHHYIO CXEMY.
Bnaoemy:
—  METOJIaMU TEXHOJIOTUYECKUX PACUYETOB OTIECIBHBIX Y3JIOB H
JeTaneil XMMUYeCKOT0 000y I0BaHUS;
—  HaBBIKAMHU MPOCKTUPOBAHUS THUIIOBBIX alIMapaTOB XUMUYECKOU
MPOMBIIIICHHOCTH;
—  METOJIaMU OTPEICIICHUS PAlMOHAIBHBIX TEXHOJOTHUYECKHX
PEXKUMOB pabOTBI 000PYIOBAHHUS.
3. KpaTkoe coaepxaHue QTMCUMILIUHBI.
Paznen 1. 'uagpoannamMmuyeckue npouecchbl M annapaTbl XUMHUYECKOH TEXHOJIOTHH.
1.1. Beenenue B nucuuiuiiHy. OCHOBHBIC MOHSTUS U OTPEJICICHUSI.

[Tpeamert qucrumnael «IIporeccs U anmapaThl XMMHYECKOW TEXHOIOTHNY. Kimaccuukarus npoieccos.
HemnpeprsiBHBIC U TTepHOAUYECKHE, CTAIIMOHAPHBIE U HECTAIIMOHAPHBIE MPOIIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB UM OOIIME TMPHUHIUIBI pacyeTa amnmapaToB XUMHYECKOU
TEXHOJIOTHH.

Kunkoctu wu raszel. Knaccudukamms sxumkocred. MpeanmbHas >kuakocTh. KamenbHble W ymnpyrue
KUIKOCTH. CHITBI, TEHCTBYIONIME B KUJIKOCTH: MAaCCOBBIE M MOBEPXHOCTHBIC. HanpsmkeHus: B KUIKOCTIX U
razax (TaHreHUHaJ bHbIE U HOpMaJbHbIe). CBOMCTBA KUIKOCTEM.

Monens HenpepbIBHO cpenbl. [loHaTHe pu3nyeckoro 3neMeHTapHOro 00beMa.

1.2. OCHOBEI TEOPHH MIEPEHOCA.

OcCHOBBI TeOpHUU ABJICHUN MEpEeHOCcA: aHATTU3 MEXaHU3MOB, MOJICIMPOBAHUS M pa3pabOTKU 0000IIEHHBIX
METO/IOB pacuera TUAPOMEXaHUYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX MPOIECCOB M ammapaToB.
DOEeHOMEHOJIOTHYECKHE 3aKOHBI MEPEHOCa UMIMYJIbCa, MAacChl U dHEPruu. MOJIEKYJISApHBIA U KOHBEKTHUBHBIN
nepenoc. O0mue 3aKOHOMEPHOCTH THAPOAMHAMUKH, TEIUIONEpeaadl U Macconepenayu. B3auMocBsa3b 3Tux
MIPOLIECCOB B IIPOMBIINICHHOM anmnaparype. Poib sBJIeHHI TepeHoca IPU XUMUYECKUX MPEBPALLICHUSIX.

MarepuanbHble W SHEpreTHdeckue (TerwioBble) OanaHChl; OMNpEIeIEHUE MAaCCOBBIX IIOTOKOB U
SHEPreTHYECKUX 3aTpaT. Y CIOBUS PaBHOBECHS U OIpEJeIeHHEe HampaBieHHs MpoleccoB nepeHoca. OO0mumii
BH/JI YpaBHEHUN CKOPOCTH MPOIECCOB; ABIKYILUE CHIIbI M KUHETHYecKue KodddunuenTsl. Jlumutupyromme
CTaJuH.

1.3. 'uapocrartuka.

Huddepenunanpabie ypaBHEeHUST paBHOBecusi Jinepa. [lokosiascs KUAKOCTb MOJ ACWCTBUEM CHIIBI
TskecTH. OCHOBHOE YpaBHEHHME TIHApPOCTAaTUKH. [IpakThueckue MpPUIIOKEHHUST OCHOBHOTO YpaBHEHMS
TUAPOCTATUKH.

1.4. 'unpoMHaMuKa.

bananc cun npu qBMKEHUH BS3KOW HECKUMAEMOM )KUIKOCTH. Y paBHEHHE HEPA3PHIBHOCTH (CILIOIIHOCTH )
noTtoka. YpaBuenue HaBbe-Ctokca u ero GU3N4EeCKHii CMBICIL.

[Togo6HOe mpeobpazoBanue ypaBHeHHs HaBbe-CTokca. bespazMepHble NEpeMEHHBIE - KpUTEPUU
ruipoarHamudeckoro nogobus (Ditnepa, PeitHonbaca, Opyna, TOMOXpOHHOCTH), UX (U3UYECKUN CMBICIH,
napameTpuieckue kpurtepuu. KpurepuanbHoe ypaBHEHUE ABHKEHUS BA3KOM )KUIKOCTH.

VYpaBHeHHE [BIWKEHUS Oiinepa. DHepreTHdyeckuii OamaHC CTAallMOHAPHOTO JBIIKEHUS HUIealbHOMN
KUJIKOCTU. YpaBHEHUE bepHyuM U1 UACabHOW U peasIbHOM KUAKOCTH. Ero mpakruueckue npuioxeHus
(ucreuenue xxuakocteid, Tpyoka [uro-ITpanatns). [lpuHIIUTIBI H3MEpPEHHS CKOPOCTEN U PacXOJ0B KUAKOCTH
JPOCCENbHBIMU MPUOOPAMH U TTHEBMOMETPUUYECKUMHU TpyOkamu. OmpeneneHrne pacXoaoB MPU UCTEUEHUHU
AKUJKOCTEN Yepe3 OTBEPCTUSI UIIM HACAKU.

IManponuHaMuYecKre peKUMBI IBIKEHUS )KUIKOCTEH: JIaMUHAPHBIN U TypOYJICHTHBIN.

Uucno PeltHonbAca 1 eT0 KpUTHYECKHE 3HAUEHUS. MeXaHU3MbI JAMUHAPHOTO U TYpOyJIEHTHOTO TeUSHUH.
[Tonsitne TypOynentHoctu. [IpeacraBieHuss 0 THIAPOIUHAMUYECKOM MOTPAHMYHOM CJIO€ MPU TEUYECHUU IO
TpyOaM U KaHajaM | MPU OOTEKAHUU TeTl.

Pacuer nuamerpa TpyOOMIpPOBOIOB U anmaparoB; BEIOOP CKOPOCTEH MOTOKOB U ONTHUMAIILHOTO JHaMeTpa
TpyOOTIPOBOIOB.

84



Pacnpenenenue ckopocTeii Mo paguycy TpyObl HOCTOSIHHOTO CEYSHHS MPH JIAMUHAPHOM CTallHOHAPHOM
TEYEHUU.

Teuenne B TpyOax u kananax. Onpeaensomuil MonepeuHslii pa3Mep MOTOKa B KaHAIAaX MPOU3BOJIBHON
(OpMBI: THAPABIMYECKUI pajnyc, SKBUBAIICHTHBIN THAMETD.

I'mppaBinueckoe CONPOTUBIICHUE IIPU TEYCHUU JKUIAKOCTEH M ra3oB. Pacuer moreps Ha TpeHue
(ypaBuenwue [lapcu-BelicOaxa) m Ha MecTHBIe conpoTuBiicHUs. COOTHONICHHSI 1 HOMOTPaMMEI ISl pacdera
KodpduureHTa TpeHHs. 3aBHCHMOCTH MEXIY PAacXolOM U IMEepenajoM jaaBieHusa. Pacuer Hamopa uis
IepeMeIEeHUs )KUIKOCTEN uepe3 CUCTEMY TPYOOIIpOBOJIOB U aIllapaToB.

1.5. [lepemenieHune KUIKOCTEM.

[lepemenienue >XUIKOCTEH C MOMOUIBIO MAIIWH, MOBBIIAIOMINX jAaBieHne. OObeMHbIE (TIOpPIIHEBEIE,
pPOTAIMOHHBIC U JIp.) W JWHAMUYECKHE (IICHTPOOSKHBIC, OCEBBbIC M JIp.) HACOCH.. OCHOBHBIC MapaMeTPhI
paboTHI THAPABINYECKUX MAIIUH: TPOU3BOAUTEIIBHOCTD, HAMOp, MOIIHOCTH, KITJI.

Pacuer Hamopa u notpedisieMoil MOIIHOCTH; MOA0Op ABUrareis K Hacocy. OnpeneneHue T0MyCTUMOM
BBICOTHI BCachIBaHUs. SIBJIEHNE KaBUTAIIMH U €r0 NpPeA0TBpalleHHUE.

OcoOeHHocTH pabOThl, COMOCTaBICHHE M OOJACTH MPUMEHEHHUS OCHOBHBIX THIIOB HACOCOB -
LEHTPOOEKHBIX, MOPIIHEBbIX (MIyHXepHbIX) U Jp. Cpsa3p Hamopa, Momuocty u KIIJI ¢
MIPOU3BOIUTENBHOCTBIO (XapaKTEpUCTHUKU HAacocoB). PaboTa HacoCOB Ha ceTh M UX BBIOOP; PEryaupOBaHUE
MIPOU3BOIUTEIBHOCTH.

Paspen 2. TenuioBbie nponeccsl M anmnaparbl XMMU4eCKONH TEXHOJIOTHH.
2.1. OCHOBHBIC IOHATHS M OTIPENICIICHUS B TEIUIONEpeaye.

OcHOBHBIE TEIJIOBBIE MPOLIECCH] B XMMHUECKON TEXHOJIOIMH: HarpeBaHUE U OXJIaXK/IeHUE, KOHICHCAUs
MapOB M UCHAPEHUE KUIKOCTEM.

CranmMoHapHBIN 1 HECTAIMOHAPHBIN MTEPEHOC TEILIOTHL. TemMneparypHoe mmose, rpaIueHT TeMIepaTypsl 1
TEIUIOBOM TMOTOK; TEIUIoNeperadya W TeIulooTAada. TeMIepaTypolpoOBOJIHOCTE — TEIUIOMHEPIMOHHbBIE
CBOICTBa CpeIbl.

2.2. IlepeHoc sHepruu B popMe TETIIOTHI.
TennoBoil OanmaHC Kak YacTHBIM Ciiydail sHepreTuueckoro Oananca. OmpenerneHure TEMIOBOW Harpy3Ku
anmapara Ipu U3MEHEHUHU U 0e3 U3MEHEHHUSI arperaTHoro coctosiHus. Pacxon remnonocureneil.

JuddepennnansHoe ypaBHEHHUE TIEpeHOCA YHEPTUU B popMe TEeTuIoThI, ypaBHeHHe Dypre-Kupxroda u
TEIIONIPOBOIHOCTH.

CraumoHapHBIN EPEHOC TEIUIOTH Yepe3 IUIOCKUE U [WIMHIPUYECKUuEe CTeHKU. CoueTaHne MEXaHU3MOB
MepeHoca TeIIOThI (TeIIONPOBOJHOCTH, KOHBEKIMH, U3ITy4YEHUs).

KonBekTuBHbIN niepeHoc TemnoThl. be3pazmepubie nepemennsie — uncia Hyccenbta, lekine, [Ipanamis,
I'pacroda, @ypoe. Pacuer ko3hpuiineHTOB TEMIOOTAAYN IPU BBIHYKIEHHOM U €CTECTBEHHONW KOHBEKLIUU.

TemnooOmen mpu u3MeHeHHHM arperaTHoro cocrosius. Konnencauus mapos. @opmyna Hyccenbra.
TemooOMeH Npy KUTIEHUU.

PannantHblil Tenonepenoc. BzaumHoe uznyuenue ten. PaguaHTHO-KOHBEKTUBHBIN NEPEHOC TEIJIOTHI.
Pacuer notepp TEMIOTHI annaparamMyu B OKPYXKAIOILIYIO CPEeAy U TEII0BOM U30ssui. OCHOBHOE YpaBHEHUE
TEIIoNepe1aym.

2.3. Tennomnepenaya B MOBEPXHOCTHBIX TEIII00OMEHHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEMIIOOOMEHHUKAX. AJAUTUBHOCTh TEPMUYECKHX COMPOTUBICHUM.
CpenHsas nBuxKyas cuia temtonepenadynd. Onpenesnenne cpeqHei JBUKYIIEeH CUIIbI B allnaparax pa3indHbIX
KOHCTpYKUMH. B3auMHOe  HampaBieHuMe  JBWJKEHHs  TEIUIOHOcHUTene.  Pacdyer  moBepxXHOCTH
TETI000MEHHUKOB.

Crnoco0bl MoJBOJAa M OTBOJIA TEMJIOTHl B XUMHUYECKOW TexHosioruu. TpeOoBaHUs, NpeabsBIsSeMble K
TerioHocuTensiM. O00rpeB BOSHBIM MapoM, BEICOKOTEMIEPATYPHBIMH OPraHUUECKUMH TETNIOHOCUTEIISIMH,
TOMOYHbIMM  razamu. CnocoObl  3nekTpooborpeBa. OTBOA  TEIJIOTHI  BOAOHM,  BO3IYyXOM U
HU3KOTEMIIEPATYPHBIMH TEINIOHOCUTEIISMHU.

TennooOMeHHbIe anmapaThl; UX Ki1accupukanus. OCHOBHBIE THIIbI TOBEPXHOCTHBIX TEINIOOOMEHHHUKOB
(TpyOuaThle, IUIACTMHYATBIE, ammapaThl C MEPEeMEIIMBAIOIIMMU yCTpoiicTBaMu U T.A.) CMecuTenbHbIe
TEMJIOOOMEHHUKHU: TPAJUPHHU, KOHAECHCATOPbI CMEIIeHUs. BHIOOp ONTHMaIbHBIX KOHCTPYKLUMN M YCIOBHM
OKCIUTyaTallMi TEIUNIOOOMEHHBIX amnmapaToB. OCHOBHBIE TEHJCHLIMU COBEPILICHCTBOBAHUS TEMJI00OMEHHBIX
anmnaparos.
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Pa3znean 3. Ilpomecchl W anmaparbl pasjiesleHHs] TOMOTeHHBIX CHCTeM (OCHOBHBIE MaccOOOMEHHbIe
MPOLECCHI).
3.1._ OcHOBHBIC NOHATHS U ONIPENICICHUS B Maccolepeaaye.

Knaccudukamus nporeccoB maccooOmena. OcHOBHBbIE TOHATHS M onpeneneHus. [Iporecchl co
cBOOOTHOM U (DMKCHUPOBAHHOM IrpaHuUIleh pa3zaena (a3 u ¢ pasaelstonieit Gpas3pl neperopoakoi (MeMopaHoii).
Hocurenu u pactnipenensemsie BemectBa. CriocoObl BIpakeHHs cocTaBa ¢as.

OU3NKO-XMMHUYECKUE OCHOBBI MAacCOOOMEHHBIX IpOlLlecCOB. PaBHOBECHBIE YCIOBUS M OIpPENEICHUE
HampaBJeHus1 mepeHoca BemiectBa u3 (asel B (azy. Koaddumumentsr pacnpenenenus. [lonstue o
Maccorepeaaye 1 MacCooTaue.

KonnenTpannonHoe moJie, rpaJieHT KOHIIEHTPAIMH, OOIIHNI U YACTbHBIN MOTOK Macchl. MoJieKymnsipHas
maddy3us B KUIKOCTAX, ra3ax (Mapax) U TBEPAbIX Telax.

3.2. MexaHHM3Mbl IepeHOCa MACCHL.

VYpaBHEHHE HEPA3PBIBHOCTH U1 IBYXKOMIIOHEHTHON CHCTEMBI.

HuddepennnanbHOe ypaBHEHNE KOHBEKTUBHOTO MIEPEHOCA MAacChl B OMHAPHBIX Cpeax.

Judpdy3MoHHBIN NOTPaHUYHBIN CIIOH; MPOQHIN KOHIIEHTPALUH U CKOPOCTEN B IOTOKAX.

Koadpunuments: Mmaccootnaun. OCHOBHBIE MOJENBHBIE MTPEICTABICHHS O MEXaHU3ME MacCOOT/AauH.

MonennpoBanue KOHBEKTHUBHOTO MaccooOmena. Yucna Hyccenbra, [lekne, [Ipanntns, @ypre u np., ux
(bu3NyecKuil CMBICI, AHAJOTUU C TEIUIOBBIM IM0J00MEM NPUMEHHUTENBHO K ra3aM U JKUIKOCTSM. Pacuer
K03 (UIIMEHTOB MaccoOTJayd B amnmaparax pas3d4yHbIX THIOB 10 YypaBHEHUSM ¢ Oe3pa3MepHbIMU
MepEeMEHHbBIMHU.

Macconepenaya. OcHOBHOe YypaBHeHHE Macconepenaud. CooTHOLIeHHEe Mexay KodhduuueHTaMmu
Maccornepeayd M MaccooTAayH, aJAUTUBHOCTh AUPPY3MOHHBIX comnpoTuBieHu. WMHTeHcupukanus
Maccornepeaayu MyTeM BO3JeCTBHSI Ha TMMUTHPYIOLIYIO CTaIHIO.

Bnusaue ycnoBuil (Temmeparypsl, JaBlIeHUs, KOHILIEHTpAlMil) Ha HaIpaBJICHUE MaccolepeHoca Ha
npuMepax adcopOIu; MPUHIIUITE BEIOOpa aOCOPOCHTOB.

3.3. Pa3oBo€ paBHOBECHE.

MarepuanbHblii  OalaHC HENPEpbIBHOIO YCTAHOBMBILIETOCs IIpoliecca MpH Pas3iIMyHBIX croco0ax
BBIPAXKEHUsS COCTABOB (ha3 U UX PacXo/0B; ypaBHEHUs pabOUuX JIUHUI.

[IpenenpHble KOHIEHTPALUU PACHPENEIIEMOr0 KOMIIOHEHTa B OTJAIOIIEN U u3BJIeKaromel ¢azax s
IPOTUBOTOYHBIX IPOLECCOB. MaKCUMalbHO BO3MOXKHAsi CTENEHb M3BJICUCHMS, MUHHMMAJIbHBIA M
ONTUMAJIbHBINA PACXObl U3BJIEKAIOIIEH (ha3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHbIX KOJIOHHbIX alapaToB.

Pacuer mnomepeyHoro ceuyeHus (AMameTpa) KOJIOHHBI; MPEAENbHO JAOIMYCTHMAas M SKOHOMUYECKU
ONTUMAJIbHAS! CKOPOCTH CIUIOLIHOMN (ha3bl.

PanmoHanbHbli  BBIOOpP B3aMMHOIO HANpaBICHUsA JBHXKEHHS (a3 M OpraHM3aluu IOTOKOB B
MaccoOOMEHHBIX ammnaparax. Pacyer MaccOOOMEHHBIX IPOLIECCOB M aNIapaToB s CUCTEM C OJHUM
pacripeiesiseMbIM KOMIIOHEHTOM. OCHOBBI pacueTa BbICOThl MACCOOOMEHHBIX allapaToB C HENPEPHIBHBIM U
CTYIEHYATbIM KOHTAKTOM (pa3. /IBa OCHOBHBIX METO/a pacyeTa: Ha OCHOBE KO3((UIMEHTOB Maccolepeaun
U Ha OCHOBE IOHATHUS TEOPETUYECKOHN CTyneHU pazzaeneHus. [IoHATHe Yncia eUHULl IEPEeHOCa U BBICOTHI
enuHuIbl nepeHoca. dakrop Macconepemaun. CpenHsis ABMXKYLIas cujla Maccorepenadd. BrusHue
IPOJOJIBHOTO TEepeMELINBaHNUs Ha CPEAHIO JIBHXKYINYK Ccuily Maccomepenaud. Ilpomenypa pacuera,
OCHOBaHHasi Ha OOBEMHBIX Ko3(duuueHTax Mmaccomnepenaud. ['papuueckuil W aHATUTHUYECKHH METO/bI
pacuera.

PacueT BbICOTBI MACCOOOMEHHBIX aNapaToB cO CTYMEHYATbIM KOHTAKTOM (ha3. DPPeKTUBHOCTH CTYIIEHU
o Mapdpu. CBs3b uncna equaul nepeHoca u gokaiabHoro KII/I ctynenu no Mapdpu. YncneHnHsiit pacyer
«OT CTYINEHH K CTYNEHM» M €ro rpaduueckasl UHTEpIpeTalus ¢ UCIOJIb30BaHHEM «KMHETHYECKON JTMHUN.
VYuer ctpykTypsl notokoB u KITJ[ Tapenku. Oco6eHHOCTH pacyeTa TapeiabuaThlX KOJIOHH HAa OCHOBE MOHATHS
TEOpeTUYECKOM Tapenku. Yucao AeHCTBUTENBHBIX U TEOPETHUECKUX TapesioK. D¢ (EeKTUBHOCT TAPEIIKU.

PamonanbHbli  BBIOOP B3aWMHOTO HAampaBleHUs JBWXKEHMS a3 W OpraHM3aluu IOTOKOB B
MaccoOOMEHHBIX ammaparax.

3.5. AGcopbuus.

OOme NpUHIUIBI YCTPOHCTBA W KJIACCH(HKAIMS amnmaparoB JUIsi MAacCOOOMEHHBIX MpPOLIECCOB B

cucremax "ra3(map)-)uakocts". OcoOeHHOCTH KOHCTPYKITHIT abcopOepoB.
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OcHOBHBIE THITBI U 00JIACTH TPUMEHEHHS a0COpOEpPOB: HACAJOYHBIE U TapeIbyaThle KOJIOHHBI, alapaThl
CO CIUIOIIHBIM M CEKLIMOHUPOBAHHBIM 0apOOTaXKHBIM CJIOEM, allapaTsl C JUCIIEPTUPOBAHUEM >KUIKOCTH.

Cxembl aOCOPOITMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIICICHHUEM W3BICYCHHOTO KOMIIOHEHTA W
pereneparueii abcopoenTa (recopOuuneii mpu MOBBIICHHON TeMIIepaType, MOHWKEHUEM JaBJICHUS, OTAYBKOM
HMHEPTHBIM HOCUTEJIEM).

3.6. Juctmmnsus. PexTudukarus.

Pa3znenenue nuctmisnuen )KMIKUX TOMOTEHHBIX CMECEH M CKMKEHHBIX ra30B; 00J1acTH NPUMEHEHUS U
0COOEHHOCTH MPOBEICHHUS IPOLIECCOB MPH PA3IIMIHOM JIABJICHUH.

[TapoXKMAKOCTHOE PABHOBECHUE JIJISl CUCTEM C IIOJHOM M OTPAaHUYEHHOM B3aUMHOM PaCTBOPUMOCTBIO U €r0
BJIMSIHUE HA BO3MOKHOCTb Pa3/IeJI€HHs] KOMIIOHEHTOB JUCTUIUIALMOHHBIMU MeToJamu. Pacuer paBHOBecus
JUTSl BI€alTbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakiMoHHas NMeperoHka; NeperoHka c aeduermaiueil. MarepuanbHblil OanaHc, pacyueT
BBIXOJIa MPOJIyKTa U €ro CPEJHEr0 cOCTaBa MpH MeperoHke OMHapHbIX cMeceld. CxeMbl YCTaHOBOK. TerioBble
0ayaHChl U pacyeT pacxoJ0B TEIIOHOCUTENEH JIJIsl 3TUX MPOLIECCOB.

Pextuduxarms. ®u3nKo-XxMMHUUECKHE OCHOBBI U OCOOCHHOCTH YCIOBUHN MPOBEAEHUS IpolieccoB. CXeMbl
YCTAaHOBOK JJISi HENPEpHIBHOM W TNEepHOaUYecKOl pekThudukanuu OuHapHbIX cMecel. OcoOeHHOCTH
yCTpoiicTBa amnmapaToB (HAacaJOYHBIX M TapenbyaThiX KOJOHH) M BbIOOpAa PEKHUMOB HX PpadOThl MpU
pekxTudukanuu (o cpaBHEeHHUIo ¢ abcopbuueii). OCOOeHHOCTH yCTpOCTBa U BapUaHThl pabOTHI HCTIapUTENei
u aedrermMaTopos.

MonenpoBanue M pacueT MPOLECCOB M anmapaToB NpPHU HENPEPHIBHOM peKTHUPUKAIMN OMHAPHBIX
cucteM. OCHOBBI YHCJIEHHOTO U IpadoaHaIUTHYECKOro MeTo10B. MaTepuanbHblil Oananc. Paboune nuHuu.
Ompenenenre MUHUMAIBHOTO M pabouero ¢uerMoBoro umcia. TemmoBoil OamaHC M pacyeT pacxooB
TerioHocuTenei. [IpuHIMIBI TEXHMKO-3KOHOMUYECKON ONTUMHU3AIMK MPU pacueTe padoyero (paerMoBoro
4KClla, Pa3MEPOB allaparypbl M 3HEPreTHdYecKux 3arpaT. OCHOBBI pacueTa TapenbyaThlX M HAcCaJZO4HBIX
PEKTU(PUKALNOHHBIX KOJIOHH.

Pasnen 4. [Ilpomecchl u anmaparbl pa3jieleHUSI TeTEePOreHHbIX CcHucTeM (OCHOBHbBbIE
THAPOMEXaHHuYeCKHe MPOLECcChI).

4.1. Pazyienenue reTeporeHHbIx cucteM. OCHOBHBIE OHATHUS ¥ METO/IbI.

Knaccugukanus KUIKHX M Ta30BbIX I'€TEPOrCHHBIX CHCTEM: CYCIEH3UH, AMYJbCHM, ITEHBI, IbUIN,
TyMaHbl. MatepuasbHbli GajlaHC POLECCOB pa3IeIeHHs T€TEPOr€HHbIX CUCTEM.

Onenka 3(h()eKTUBHOCTHU U BBIOOP ONTUMANIBHBIX IPOLIECCOB U AlIIapaToB IS pa3AeieHUs FeTePOreHHbIX
cMecen.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznenenune >KMOKUX M Ta3oBbIX CHCTEM B IOJie CHJI TshkecTd. Pacuer ckopocrelt cBOOOJHOrO M
CTECHEHHOT'0 OCaXKJICHHsI TBEP/IbIX YaCTHUII IIApO0Opa3HON U OTIIMYHBIX OT Hee (POPM B 10JIE€ CHIIBI TSHKECTH.

IIpoueccel oTcTanBaHus U yCTPONCTBO aIlllapaToB Pa3/EiICHUs CyCIIEH3Mi, IMYIbCUM U Nbulel. Pacuer
MIOBEPXHOCTU OCAXACHHUA M IPOU3BOJUTEIBHOCTH OTCTOMHHUKOB. YCTPONCTBO M [JEHCTBUE LUKIOHOB
(TIpoCThIX U OaTapEeHHBIX ), TUAPOIIUKIOHOB.

4.3. TeueHue »UAKOCTH YePEe3 HEOIBUKHbIC 3€PHUCTBIEC U IICEBJIO0KMKECHHBIE CIIOU.

3HayeHue THJIPOJMHAMUKU 3€PHHUCTBIX CJIOEB B Ipoleccax (WIbTPOBAaHUS, TEIJIO- U MaccooOMeHa,
reTepOreHHoro karaiausa M Jp. OCHOBHBIE XapaKTEPUCTUKU 3THUX CJIOEB: JUCIEPCHOCTb, YJENIbHas
IIOBEPXHOCTbH, NOPO3HOCTh, PKBUBAJECHTHBIN AMAaMETp KaHAJIOB. PacueT ruapaBiIMYecKOro CONpPOTUBIICHUS
cinosi. ['miapaBinuyeckoe CONMPOTHUBIIEHUE CIOEB HACaJOK IPOMBILIUIEHHBIX Macco- M TEIIO0OMEHHBIX
anmnaparos.

Pexumpl TedeHMs] NOTOKOB B HAcaJ04HBIX KOJOHHAax. [MIpaBiIMuYecKoe CONpPOTHBIICHHE, SBJICHHUS
M0/IBUCAHMS, 3aXJIeObIBaHNS U MHBEPCHUH (a3 U pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

I'mapoarHaMuKa TICEBIOOKWKEHHBIX (KUMAMUX) cioeB. OONacTh MPUMEHEHUS IICEBJIOO0KIKEHHUS.
OCHOBHBIE XapaKTEPUCTHKHU IICEBIOOKMKEHHOTO COCTOSIHMS. [ 'MapaBiumdeckoe compoTuBieHue. Pacuer
CKOpOCTEH TCEeBJ00KIKEHUSI U CBOOOJHOTO BUTAHUS, BBICOTHI ICEBIOOKMKEHHOTO ciosi. OIHOPOIHOE U
HEOJTHOPOJHOE TCEeBI00XKIKEHHE. OCOOEHHOCTH TCEBAOOKIKEHUS TOJIMIUCTIEPCHBIX cioeB. [IHeBMO- u
TUAPOTPAHCIIOPT 3€PHUCTBIX TBEPIBIX MAaTEPUAIIOB.

4.4, OunbTpoBaHUE CYCHEH3UM M OYMCTKA Ia30B OT MbLICH.

Crnenuduka MOBEJEHUS OCAJKOB KaK 3€PHUCTBIX CJIOEB: C)KUMAaeMble U HEC)KUMaeMble 0CaJKU. Bunsl

(GWIBTPOBANBHBIX HEeperopoaok. MakTophl, BIUSAIONIME HA CKOPOCTh (GHIbTpoBaHUA. DPHUIBTpPOBaHUE MpPU
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MOCTOSIHHOM ~ CKOpOCTH  (WIBTPOBAHMS. JKCICPUMEHTAJIbHOE ONpEICICHHEe KOHCTAHT ypaBHEHHS
¢mipTpoBanus. Kinaccudukanus u ycTpoicTBO OCHOBHBIX TUIIOB HEMIPEPBIBHO M MIEPHOIMUYECKH PaOOTAIOIINX
GWIBTPOB U PUIBTPYIOMIMX HEHTPUDYT.

4. O0beM yuyeOHOH TMCUMILUINHBI.

Beero Cemectp
Buna yue6Hoi padoThl > 6
3E Akan. 3E Akaj 3E Akaj

q, . 4. . 4.
OO0mast TpyI0eMKOCTh TUCITUTITHHBI 12 432 6 216 6 216
KonTakTHasi pa6oTa - ayAuTOpHbIE 45 160 18 64 2.7 96
3aHATUA
Jlexmun 1,8 64 0,9 32 0,9 32
JlaboparopHusie paboTsl (JIP) 0,9 32 - - 0,9 32
[MpakTuaeckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocTrosiTejibHasi paboTa 55 200 3,2 116 2,3 84

CaMOCTOSTEIbHOE U3yUCHHE Pa3/IeIIOB 5.5 200 3.2 116 23 84

JVCIIATUTAHBI
Buabl KOHTpOJIA
JK3aMeH 2,0 72 1,0 36 1,0 36
KoHnTakTHas padoTa - mpoMeKyTodHas 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
IToaroToBKa K 3K3aMeHy 71,2 0,99 35,6 0,99 35,6
Buja uTOrOoBOro KOHTpOJIS: JK3aMeH IK3aMeH
Beero CemecTtp
Bua yueOHo# padoThl > 6
3E Actp. 3E Actp. 3E Actp.

Y. 4. 4.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 12 324 6 162 6 162
KonTakTHasi padora - ay1iuTOpHbIE 45 120 18 48 27 72
3aHATHSA
Jlexkimn 1,8 48 0,9 24 0,9 24
JlabopaTtopHubie padoTs (JIP) 0,9 24 - - 0,9 24
[Tpaktnueckue 3ansarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHasi padora 55 150 3,2 87 2,3 63

CamMocTosITeIEHOS HU3Y4YCHHC pa3aciioB 5,5 150 3'2 87 2’3 63

JUCLUILINHEI
Bujabl KOHTPOJIS:
9K3aMeH 2,0 54 1,0 27 1,0 27
KonraktHas padoTa - IpoMeXyToUHast

p POMEKYT 06 | 001 | 03 | 001 | 03
aTTecTalus 2,0
IToaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Bujx HTOroBoro KOHTpoJIf: JK3amMeH JK3aMeH

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIITHHBI
«O01masa xuMH4YecKas TeXHOJIOT U

1. Oeap jaucuunauHbl — QGOpMHUpOBaHME 3HAHUKW B 00JMacCTH  peanu3alid  XUMHUKO-

TEXHOJIOTHYECKUX TPOLIECCOB C YUETOM (PU3MKO-XMMHUYECKHX OCOOEHHOCTEH NpOTEKAIoUINX pPeakLui,
BbIOOPA ONTUMAIBHBIX YCIOBHUH peann3yeMbIX MPOIecCcoB, BbIOOpa 3((EKTUBHBIX PEAKTOPOB, TPUOOPETEHHS
HaBBIKOB B COCTaBJICHUU MaTepHAJIbHBIX U TEIJIOBBIX 0AJIaHCOB, B pacyeTe MPOIECCOB U PEaKTOPOB HAa OCHOBE
MaTeMaTH4YeCKOTO MOJEIMPOBAHUS, IOJy4eHUs 3HaHMH B 00JacTh pa3pabOTKH 3SHeprocOeperarommx
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XUMHKO-TexHOJorudeckux cucrteM (XTC), OGe30TXOMHBIX M MAJIOOTXOJHBIX TEXHOJOTHH Ha MpUMEpe
COBPEMEHHBIX MPOU3BOJCTB.

2. B pe3yabTate U3y4yeHHs JUCHUIIMHBI 00yYAIOIMIACA T0/I2KEH:

Obnadamye CleAyIOMUMA KOMIIETEHIIMSIMU ¥ WHIUKATOPAMH UX TOCTH)KECHUS:
OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3namo:

— OCHOBBI TEOPUH XUMUYECKUX TIPOIIECCOB U PEAKTOPOB;

— METO/IOJIOTHIO UCCIICIOBAHUS B3aUMOACHCTBUS XMMUYECKUX TIPEBPAILICHHUI U SBJICHUI IepeHoca Ha
BCEX MACIITaOHBIX YPOBHSX;

— METOJIMKY BBIOOpA peakTopa M pacuéra mpoliiecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE TTPOIIECCHI M PEAKTOPhI XUMUYECKON U OMOTEXHOJIOTUH;

— OCHOBHBI€ TIPUHITUIIBI OPTaHU3AIMH XUMUYECKOTO TTPOU3BOJICTBA, €r0 UEPAPXUIECKYIO CTPYKTYPY,
METO/IbI OTIEHKH Y(HPEKTUBHOCTH MMPOU3BOJICTBA;

— OCHOBHBIE XUMUYECKUE MMPOU3BOICTBA.

Ymemy:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUUYECKOTO MPOIIECCa;

— BBIOPATh PAIMOHATBHYIO CXEMY MPOU3BOCTBA 33JJaHHOTO TIPOIYKTa;

— OIICHUTH TEXHOJOTHYECKYIO A(h(PEKTUBHOCTH MPON3BO/ICTBA;

— BbIOpaTh 3 (HEeKTUBHBIN TUI PEAKTOPA;

— TIPOBECTH PacyeT TEXHOJOTHYECKUX MApaMETPOB IS 3aJaHHOTO TIPOIIecca;

— OIpEAETUTh MapaMeTpbl HaWIydllleld opraHu3aliy Mpoiecca B XUMUYECKOM PeakTope.

Braoemy:

— MeToaMH aHam3a YPGHEKTUBHOCTH pabOThl XUMHUYECKUX TIPOU3BOICTB;

— METOJJaMH pacyeTa U aHaJlu3a MPOLECCOB B XUMUUECKHUX PEAKTOPAX, OMpeAeICHH
TEXHOJIOTHYECKHX MOKa3aTeNe;

— METOJJaMH BbIOOpA XUMUYECKHX PEAKTOPOB.

3. Kpatkoe conep:xkanue TUCIUNIMHBI:

Pa3znen 1. Xumuueckasi TEXHOJIOTHSI M XMMUYeCKO€E MPOU3BOIACTBO.

1.1. OcHoBHBbIE OnIpeae/IeHUs] U MOJIOKEHHSI.

Xumuaeckast TeXHOJIOTHS. OOBEKT XUMHYECKOUN TEXHOJIOTHH. MeKOTpaciieBOr XapaKkTep XUMHUUYECKON
TEXHOJIOTUU. Pa3BUTHE XMMHYECKHUX TIPOU3BOJCTB M XUMHUYCCKOH TEXHOJOTHH. MeCTO XHMHYECKOM
TEXHOJIOTUU B IPOMBINUICHHOW chepe M METOJ0B XUMHUYECKON TEXHOJIOTMM B HEXMMHYECKHX OTPACIAX
MpOMBIIUICHHOCTH. CHCTEMHBI aHAJIU3 CJIOKHBIX CXEM M B3aMMOJICHCTBUM JIEMEHTOB CXEMbI — IMIOHATHE U
cojepxanue Meroga. PuU3nyeckoe U MaTeMaTHIECKOE MOJICTUPOBAHHUE, ONPE/ICIICHIUE U OCHOBHBIC TIOHSTHS,
WX MECTO B HMH)KEHEPHO-XMMHUYECKHX HCCIEIOBAHUAX U pa3paboTkax. MecTo M 3HAaYeHHE HATYpPHOIO M
BBIYHCIUTENIBHOTO 3KciepuMenTa. CoaepkaHue v 3a/1au yueOHOTO Kypca.

1.2. XumMun4yeckoe Npou3BOIACTBO.

[TonsiTHE O XMMHYECKOM NPOU3BOACTBE. MHOTO(YHKIIMOHAIBHOCTh XUMHUYECKOTO MPOU3BOJCTBA.
OOmias CTpyKTypa XHUMHYECKOTO MPOU3BOACTBA. OCHOBHBIE TOJCHCTEMBI XUMHYECKOTO MPOU3BOJACTBA.
OCHOBHBIE TEXHOJOTUYECKHE KOMIIOHEHTBl XUMHYECKOTO MPOU3BO/ICTBA.

KauecTBeHHBIE W KOJMYECTBEHHBIE MMOKA3aTENM XUMHUYECKOTO MPOU3BOJACTBA: TEXHOJIOTHYECKUE,
SKOHOMUYECKHE, FKCIUTYaTallMOHHbBIE, COLIUAIbHBIE.

1.3. CpIpbeBblie pecypcebl, BOJa M JHepPrusi B XMMHY€CKOM NPOM3BOJCTBeE.

Knaccudukarusi ChIpbeBBIX PECYpPCOB MO PA3NUYHBIM MpU3HAKaM — (Ha30BOMY COCTOSHHUIO,
MPOUCXOKACHUIO, UCTOYHHKAM. MuUHepanbHOE ChIpbe (PYyIbl U MOJIE3HBIE HCKOIAEMBIE), OPraHMYeCKOe
MPUPOJIHOE ChIphE (FOPIOUME HCKOIMAEMBIE), PACTUTEIBHOE M YKUBOTHOE ChIPhE, BTOPUYHOE CBHIphE — HX
WCIOJIb30BaHME U MYyTU mepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHON 0OpabOTKH ChIphs (oOoramieHue,
OYHMCTKA, MOATOTOBKA K TPAaHCHOPTUPOBKE U mepepaboTke). [loHATHE, CYIIHOCTh U TIPUMEPHI YIIyOIeHus
WCIOJIb30BaHUS CHIPbs, KOMOWHUPOBAHUS MTPOU3BOJICTB M KOMITJIEKCHOM MepepadOTKH ChIPbSI.
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3HaueHue U UCTIOJIH30BAaHUE BOJBI B XUMUYECKHUX MPOU3BOACTBaX. Mctounuku Boabl. TpeGoBaHms K
TEXHOJIOTMYECKOU 1 ObITOBOM BoJie. [IpoMblliieHHast TOATOTOBKA BOJbI U METO/IbI €€ OUMCTKU OT MPUMECEH.
OcHOBHBIE METOIBI KOHTPOJS KauecTBa BOABI. OJKOHOMHS BOJOMOTPEOJCHHUS B MPOU3BOJCTBE.
Bo10060poTHBIE CHCTEMBI.

Buibl 1 MICTOYHUKY YHEPTUH B XUMHUYECKOU MPOMBIIIIIEHHOCTH. MaciTaObl MOTPeOJICHUS U CTIOCOOBI
YMEHBIIICHUS SHEpreTudeckux 3arpar. CyIIHOCTh M MPUMEPHl PEreHepalyd U PEKyNepalud SHEPTHH.
DHEpProTexXHOJIOTUYECKUE CUCTEMbI. BTOpHUHBIE SHEPreTHUECKUE PECYPCHI.

Pa3nen 2. Teoperudeckue 0CHOBbI XMMHYECKHX NPOLIECCOB U PEAKTOPOB.

2.1. OcHoBHBbBIE ONpeieIeHUs] U MOJI0KEHU .

OU3NKO-XMMHYECKHE 3aKOHOMEPHOCTH XHUMHUYECKUX TMPEBPALICHUN — CTEXHUOMETPUUYECKUE,
TepMOJUHAMUYECKUEe, KUHeTH4eckue. [lokazaTenn XMMHUYECKOTrO MpEeBpaIleHUsi — CTENEeHb MPEeBpaIICHUs,
BBIXO/JI MPOAYKTA, HHTETpaIbHas U nuddepeHraibHas CeIeKTUBHOCTHA, CKOPOCTH PEAKIIUU U TIPEBPALCHUS
peareHToB.

2.2. XumMuYecKne npoueccol.

Omnpenenenve. Knaccuduxanuss XuMu4ecKiX IPOLECCOB MO PA3IMYHBIM IMPU3HAKAM — XUMHUYECKUM
(BU XUMHYECKOM peaKINK, TEPMOIMHAMUYECKHE XapaKTEPUCTUKH, CXeMa MpeBpallieH i) 1 (pa30BbIM (UHCII0
U arperatHoe cocrosinue (as).

I'omorenHsIil xumudeckuii npouecc. OnpeneneHue u npuMepsl. BinsHe XMMUYECKUX TPU3HAKOB U
YCJIOBUH MPOTEKAHMS TIpoIiecca Ha ero nokaszarenn. CrocoObl HHTEHCH(DUKAIIAH.

[Tonatue onTuManbHBIX Temneparyp. OnTUMaibHbIE TEMITEPaTyPhI I 00paTUMBIX M HEOOPATUMBIX K30- U
SHJOTEPMHUUYECKUX PEAKIIUMN.

I'eTeporennsiii (HEKaTaTUTUYECKUN) XUMHYECKUN Tiporiecc. Omnpenenenue u npumepsl. CTpyKTypa
mporiecca U ero cocrapisitoniue (crtaauu). Habmomaemas ckopocTh XuMudeckoro mpespamenus. Oomactu
(pexuMBbl) TPOTEKAHMS TIPOIECCa, TUMUTHPYIOIIAs CTa TSI

I'eTeporennsiii xumMudeckuii nporecc "raz (KUAKOCTh) - TBepaoe". OO0CHOBaHUWE, MOCTPOCHUE U
aHAJIM3 MaTeMaTHYeCKOM MoAenu Ui peakuuid ropeHus (Moaens "cxumaromascs cdepa') wu
TOMMOXUMHUYECKOW (Mozens "¢ HeB3aumojehcTByrommM siapom"). Habmromaemast CKOpOCTh TpeBpalieHus,
BpeMsi IPEBpAICHHs] U TyTH MHTEHCU(PUKAIMY 7Sl pa3TUYHbIX 00J1aCTel MpOTeKaHus mpoliecca.

I'eTeporenHsiii XuMUYEeCKui mporecc "ra3 (KUAKOCTh) - KUAKOCTh". OO0CHOBaHUE, TOCTPOCHUE H
aHaJnM3 MaTemarudyeckoit monenu. Habmogaemasi ckopocTh IpeBpalleHus U 00JacTu MpoTeKaHus mpoliecca.
[Iytu nHTeHCHMbUKAIUU IS Pa3IMYHBIX PEKUMOB IIpoliecca.

Karanmutnuecknit mponecc. Omnpenenenue, Kiaccupukanus, TpuMepbl. ['eTeporeHHbli KaTaau3 Ha
TBepAOM KaTanuzarope. O00CHOBaHME, TOCTPOCHUE U aHATTU3 MAaTEMaTHUYECKOW MOJIeTIN Ha KaTaIUTUYECKOM
MOBEPXHOCTH M B MOPUCTOM 3€pHe Karanuzatopa. HaOmromaemasi CKOpOCTh MpeBpalleHHus U 00JacTH
npotekanus rmnpouecca. CTeneHb HCIONb30BaHMA BHYTpeHHEH mnoBepxHocTu. [lyrm wuHTeHcupukanuu
KaTaJUTHYECKUX MPOIIECCOB.

2.3. XuMHn4yecKue peakTopbl.

Omnpenenenrne W Ha3HAYEHUE XUMHUYECKOTO peakTopa. PeakTopbl B XUMHUYECKUX M HEXMMHUYECKHX
OTpacisiX MPOMbIIUIEHHOCTH. (OO030p THUINOB XUMHUYECKUX PEAKTOPOB, HUX CTPYKTYpPHBIE 3IIEMEHTHI
(peakuMoHHas 30HA, YCTPOWCTBAa BBOJA M BBIBOJAA, CMEIICHMS, PA3JEICHUS U PACIpPEICTICHHS MOTOKOB,
TEIJI00OMEHHBIE 3JIEMEHTHI ), OCHOBHBIE MPOLIECCHI U SBJICHUS B HUX.

CucremaTu3aius mMpoIeccoB B XMMHUYECKOM PEaKTOPe MO MaciiTady MX MPOTEKAHMS: XUMHYECKas

peaxiusi, XkMUYeCKHil MpoIiecc B AIEMEHTapHOM 00beMe, MPOIIECCHl B PEaKIIMOHHOM 3JIEMEHTE U B PEaKTOpe
B IIEJIOM, UX B3aMMOCBSI3b U HEpapXuyeckas CTPYKTypa MaTeMaTHYeCKOW MOJEIu Ipolecca B peakTope.
[IpuMepsl mpoIIECCOB B Pa3IuYHbIX BUAAX XUMUYECKUX PEAKTOPOB.
Knaccudukamus mpoiieccoB B peakTopax MO pa3jMYHbIM TpPU3HAKAM - BUJ XUMHYECKOIrO IMpolecca,
OpraHu3aiysl MOTOKOB PEareHTOB (CXeMa [BWIKCHHS PEreHTOB 4Yepe3 pPeaKkTop, CTPYKTypa MOTOKOB B
pPEaKIMOHHONH 30HE), OpraHMW3alys TEeIMJOBBIX IOTOKOB (TEIUIOBOM pEeXHM, cXeMma TelIoo0MeHa),
CTallMOHAPHOCTH Ipoliecca.

O6ocHOBaHUE U IOCTPOCHNUE MAaTEMAaTUIECKOW MOJETH MPOoIiecca B PeakTopax pa3IMyHOTO THMA Kak
CUCTeMBbl YpaBHEHHH MaTepHaIbHOTO U TEIUIOBOTO OallaHCOB HA OCHOBE JAHHBIX O CTPYKType MOTOKa,
XUMUYECKUX MTPEBPAIECHUSX, IBJICHUSX [IEPEHOCA TeIJIa U BEIIeCTBa U UX B3auMoeiicTBuU. CucteMaTu3aius
1 KIaccH(UKAIUS MaTeMaTHUECKUX MOJIeNIel TIPOIIECCOB B PEaKTOpax.
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N3oTepmuueckre mporecchl B XUMHUYECKOM peakTope. BimsHue CTpyKTypbl moToka (uacabHOE
CMEIIEHUE U BBITECHEHHUE), CTAllMOHAPHOCTH IMpollecca (MPOTOYHBIM M MEPUOAMYECKHI), MapaMeTpoB U
YCIIOBHM MpOTEKaHUs Mpoliecca (Temneparypa, KOHILEHTpalus, JaBJICHHE, 00bEM PEaKIIMOHHOW 30HBI,
BpeMsi), BUJ]a XUMUYECKOH peakuuu (IpocTasi U cloXkHasg, ooparuMasi 1 HeoOpaTumasi) U ee mapaMeTpoB Ha
nporiIi KOHIICHTPAIMI U MOKAa3aTeM Mpolecca B peakTope (CTEMeHb MPEeBPAICHHS, BBIXOJ MPOIYKTa,
CEJICKTUBHOCTh Tiporiecca). OcHOBBI pacuera mpoiecca B peakrope. ComocrtaBieHue 3>()PeKTUBHOCTH
MIPOIIECCOB B PEAKTOPAX, ONMKUCHIBAEMBIX MOJICTISIMU UJICATBHOTO CMEIICHUS U BEITECHEHHUS.

Hewusorepmuueckue mnporuecchl B XMMHUYECKHX peakTtopax. OpraHuzaiysi TEeIJIOBBIX IMOTOKOB M
PEXKUMOB B XUMHUYECKUX peakTopax. Pacripenenenue teMmneparypbl, KOHIEHTPAIUN U CTETICHH MTPEBPAILICHHS
B PEAKTOPE B PEKUMAX HICATLHOIO CMEIICHUSI M BHITECHEHUS, aInadaTHYECKOM U ¢ TerioooMeHoM. CBs3b
TEeMIIepaTypbl U CTEIEHM NpeBpallleHus B aguadatuyeckom npoiiecce. ConocraBieHHe ¢ U30TEPMUUECKUM
pexuMoM. YncIo U yCTOWYHMBOCTD CTAIIMOHAPHBIX PEKUMOB B PEAKTOPaX UJICATHHOTO CMEIICHUSI.

2.4. llpomMbllLIEeHHbIE XUMHYECKHE PEAKTOPbI.

Ha xoHKpeTHBIX mpuMepax TMPEeIMETHO pPacCCMATPUBAIOTCS MPOMBIIIJICHHBIE PEAKTOPHI IS
MPOBECHUSI TOMOTE€HHBIX, T€TEPOTE€HHBIX M KATATUTHYECKUX MIPOIIECCOB — THUITBI PEAKTOPOB, KOHCTPYKTUBHBIE
XapaKTEPUCTUKU U 0COOEHHOCTHU PeKMMa, 00JIaCTH UCTIOJIB30BaHUSI.

Pa3nen 3. XuMnueckoe nNpou3BoJACTBO, KAK XUMHUKO-TEXHOJIOTHYECKasl cMCTeMa.

3.1. CTpyKTypa U ONNHCAaHUE XUMHUKO-TEXHOJOTHYeCKON CHCTEMBbI.

XUMHYEeCKOe MPOU3BOJCTBO Kak XUMHUKO-TexHojormdeckas cucrema (XTC). Ilonstue cucremsl u
XTC. CoctaB XTC: anemeHTsI, CBsI3H, MoicucTeMbl. DnemeHTsl X TC, Kraccuukanus mo BUIy MpoIecCoB U
Ha3HavyeHHIo. TexHonormyeckue cBsizu dnemMeHToB XTC (motokm). IlocnmenoBaTtenpHas, mapalsienbHas,
pa3BeTBIIEHHAsA, TOCIIEIOBATEILHO-00BOqHAs (Oaiimac), oOpaTHas (PEeUMKI) TEXHOJOTHYeCKHe CBs3u. Mx
CXEeMBbI U Ha3HAUYCHHUE.

Onucanne XTC. Bunet mogenerr XTC - onucarenbHbie U rpadudeckue. OnucaTeabHbIe MOACTH -
XMUMHUECKas cXxeMa U MaTemMaruyeckas Mmojenb. ['paduyeckue Moaenu - GyHKIHOHANIbHASL, TEXHOJOTHYECKas,
CTPYKTYypHas U Apyrue (crenuanbHble) cxeMmbl. HaznaueHue, npruMeHeHue 1 B3auMOCBSI3b MOJIENeH.

3.2. Anasmm3 XTC.

[Tonsitue, 3amaum u pe3ynabtarsl aHamu3a XTC - coctosinne XTC, mMarepualbHbIA U TEIJIOBOM
OanaHChl, MOKA3aTENIN XUMHUYECKOT0 IPOU3BOICTBA.

CpoiictBa XTC kak cCUCTEMBI: B3aMMOCBSI3aHHOCTh PEKUMOB JIEMEHTOB, Pa3IMYUe ONTUMAIBHOCTH
3JIEMEHTa OJIMHOYHOTO U B CUCTEME, YCTOMYMBOCTD U CYILIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB U JIp.

MartepuanbHbIi U TEIUIOBOM OaaHChl. MeTo1Ka COCTaBICHUS U pacueTa MaTepHallbHbIX U TEIUIOBBIX
O6amancoB XTC um ee moacucteM. OcoOEHHOCTH pacyeTa OallaHCOB B CXeMax C perukioM. Dopmbl
MpeACTaBICHUS OaJIaHCOB (TAOJHIIBI, AMATPAMMBI H JIp.).

Martepuanbublii  OanaHc A MaccOOOMEHHBIX U PEaKIUMOHHBIX d3JeMeHTOB. Vcmnonbp3zoBaHue
CTEXMOMETPUYECKUX, TEPMOJMHAMHYECKUX U MeX(a3HbIX O0amaHCOBBIX cooTHomleHuid. CrerneHb
HCII0JIb30BAHUS CHIPBEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SHEPreTHUECKUN (110 MOJHOM SHEepruu) U skcepreruyeckuit 6amancel u KITJ[. Mx
COIIOCTABJICHHUE U HcTob30BaHue B anammze XTC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cuHTe3a XTC. OcHoBHble dTamnbl pa3padotku XTC. Ponp matemaruueckux u
3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTtede XTC: MoNHOE MCMONIB30BAHUE CHIPHEBBIX M IHEPTETUUECKUX
peCypcoB, MUHUMH3AIUS OTX0/I0B, ONTHMAalIbHOE UCTIONIh30BaHUE anmnaparypsl. VX coaepkaHue U crocoObl
peanuzanun. KoMOMHMpOBaHHBIE MPOU3BOJICTBA, COBMEIICHHBIE MPOIIECCH], BTOPUUYHBIE SHEPTETHUECKUE
pecypchbl, SHEPrOTEXHOJIOTMYECKHE CcucTeMbl, mnepectpauBaemble XTC, 3aMKHyTble, MallOOTXOJIHbIE
MIPOU3BOJICTBA - UX TMOHATHUS, 0COOEHHOCTU U TIPUMEHEHHE.

OmHOpOJHBIE TEXHOJOTHYECKHE CXEMbBl: CHCTEMa pPEKYNEepaTUBHOTO TEII00OOMEHa, CHCcTeMa
paszieneHuss MHOTOKOMIIOHEHTHOM CMECH, cHUcTeMa peakTopoB. OCHOBBI MOCTPOEHHUS HX ONTUMAIbHOMN
CTPYKTYpBI

Pa3nea 4. IlpoMbinuieHHbIe XMMHYECKHE IIPOM3BO/ACTBA.

XUMHUYECKHE TPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KakK pealu3aius H3YyYEHHBIX
TEOPETUUYECKMX OCHOB XHMMKO-TEXHOJOrmdyeckux mpoueccoB u XTC, KoHUeNuuid MOCTPOCHUS
BbicOKOd(pexTuBHONM XTC. OCHOBHOW akIEHT JenaeTcss Ha (HU3HKO-XUMUYECKHE OCHOBBI KOHIETITUU
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IIOCTPOEHUSI TEXHOJIOIMYECKOM CXeMbl IIPOM3BOJACTBA U €ro nojcucreM. [Ipou3BoACTBO CEpHOM KUCIOTHI.
ITpousBoacTBo ammuaka. [Ipon3BoacTBO a30THOH KucnoTsl. IIpon3BoacTBo cTupona.

Pa3nes 5. CoBpeMeHHbIe TeHICHIIMN B Pa3BUTHH XMMHYECKON TE€XHOJIOTHH.

Tekyiee CcOCTOSHME XUMHUYECKOW MPOMBIIUIEHHOCTH B MHUPE U TEHACHLMHU €€ Ppa3BUTHSL.
IlepcrieKTHBHBIE MCTOYHMKHM ChIpbd M dHepruu. Kiacrepuzauus XUMHUYECKOW IPOMBIIIIEHHOCTH.
CoBMenieHHble mpouecchl. ['mOkue u nepecTpauBaeMble TEXHOJIOIMUYECKHE cXxeMbl. HoBble XMMMKO-
TEXHOJIOTUYECKHE MPOLIECCHI U CIIOCOOBI NOMyYeHHs IpoAyKToB. HanoTexHonorus.

4. O0bEM yueOHOI JMCIUIIHHBI:

. O0beM TMCHUIIIHHBI
Bua yueOHo# paGoThl
3E | Akan. 4. | AcTp.4.

O0mas Tpy10eMKOCTh IMCIHHIIJIMHBI 7 252 189
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 96 72
Jlexunu 0,89 32 24
[Tpaktuyeckue 3austus (I13) 0,89 32 24
Jlaboparopubie pabotsl (JIP) 0,89 32 24
CamocrosiTejibHasi paboTa 3,33 120 90
CaMOCTOSTeILHOE U3YUCHUE Pa3/IeOB TUCIUTUHHE | 3,33 120 90
Bujx kouTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXKYTOYHAST aTTECTAIHS 1 0,4 0,3
IToaroToBKa K 9K3aMEeHY 35,6 26,7
Bua uTOroBOro KOHTpOJIst JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«Cucrembl ynpasJjieHUs XMMHKO-TEXHOJIOTMYeCKHUMH MPOoIeccaMu»

1. Henp aAucoMmJIMHBLI — 1aTh 0a30Bble 3HAHUSA 1O TEOPUM CHCTEM YIPABJICHUS XUMHKO-
texHosorudeckumu mnpoieccamu (CY XTII), npuBuTh HaBBIKM W yMEHHsS aHanu3a cBorctB XTII, kak
00BEKTOB YIPABIICHUS U MPAKTUYECKOTO MPUMEHEHUSI TEXHUUECKUX CPEJCTB YIPABICHHUS.

2. B pe3yabTaTe M3yUeHHUs] TUCIUIIJIMHBI 00YYAKOIIUICS 10JIAKEH:

Obnadams cleayoIUMU KOMIIETEHIUAMHU ¥ HHAUKATOPAMH UX TOCTHKECHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3nameo:

— OCHOBHBIE MTOHATHSI TEOPUH YIIPABJICHHUS,

— CTaTUYECKUE U IUHAMUYECKHE XapaKTePUCTUKU OOBEKTOB YIIPaBICHUS;

— OCHOBHBIE BUJIBI cUCTEM aBToMatuueckoro ynpaieHus (CAY) u 3aKOHBI peryaIupoBaHus;

— tunoBbie CAY B XUMHUYECKON TPOMBIIIICHHOCTH;

— METOJIbl ¥l CPEJICTBA M3MEPEHUS OCHOBHBIX TEXHOJOTHYECKUX TTaPaMETPOB;

— ycroitunBocts CAY;

— OCHOBHbIE TOHATUA O HeauHeHHbIX CAY, penelHbIX CHUCTEMaX, JIOTMYECKUX allfOPUTMax
YIPABIICHUS, aIaITUBHBIX U ONTUMAJIBHBIX CHCTEMAaX YIPaBIICHHUS.

Yumems:

— OMpeAeNsATh OCHOBHBIE CTATHYECKHUE U JUHAMUYECKUE XapaKTePUCTUKU 0OBEKTOB YIIPABICHUS;

— BBIOMpATh paIlMOHATIBHYIO CUCTEMY PETYIUPOBAHUS TEXHOJIOTHUECKOTO MpoIlecca;

— olleHuBaTh ycTounuBocTh CAY;

— BBIOMpaTh KOHKPETHBIC TUIIBI TPHOOPOB Amst AuarHoctuku X TT1.

Bnaoemn:

— METOJJAMM  TEOPUM aBTOMATUYECKOrO PEryJupOBaHUs, OpraHu3alud MU pacdy€ra CUCTEM
ONTUMAIBHOTO YIPaBICHUS MPOLIECCAMH XUMUUYECKOW TEXHOJIOTHH.
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3. Kpatkoe coaep:xaHue JMCHUILIHHBI:

Pa3nes 1. OcHOBHBIE OHATHS YIIPABJIEHUS XUMHKO-TEXHOJIOTH4YeCKHMH NPOLeCcCaMH.

3HaueHUEe aBTOMATMYECKOTO YIpPaBJIECHHUA I Pa3BUTUS XUMHUYECKOW IPOMBIIIJIEHHOCTH.
OcCo0eHHOCTH YIPABICHUS XUMUYECKUM MPEANPUATHEM U XUMUKO-TEXHOJIOTUIECKUM IporieccoM. TexHuKo-
HKOHOMHUYECKUH 3((EeKT BHEIPEHUS aBTOMAaTU3UPOBAHHBIX CUCTEM yIpaBieHHs. Poib cuctem ynpaBieHus B
obecrieyeHnr 0€30MACHOCTH XMMHUYECKOTO IPOM3BOJCTBA M OXpaHbl OKpyXkaromel cpenbl. OCHOBHBIC
TepMUHBI U ompeneneHus. Mepapxus ynpasienus. OCHOBHBIE NMPHUHIMIBI yrpaBieHus. Kinaccuukamms
cucreM ynpasieHus OynkunoHanbHas cTpykrypa CAY. [loka3zarenu kauecTBa yrpaBieHU .

Pazgen 2. OcHOBBI T€OPHH ABTOMATHYECKOI'0 YIIPABJIEHHS.

Maremaruueckue wmoxaenu CAY. Jlunamumueckue xapakrepuctukun CAY. Vcnosb3oBanue
ONepalMOHHOTO ucuncienus uist ananu3a CAY. TunoBble TuHaMUYECKHUE 3BE€Hbs. BpeMeHHbIe U YacTOTHbBIE
XapaKTePUCTUKHU. DKBUBAJIECHTHBIE TPE0OpPa30BaHUs CTPYKTYPHBIX cXeM. YcToiunuBocTh quHeHbIX CAY ¢
oOpatHoll cBs3bto. Knaccudukanust 1 oCHOBHBbIE CBOMCTBA OOBEKTOB YIpaBlieHUs. MeTo/abl OomnpeeseHus
CBOMCTB OOBEKTOB ympaBiieHHs. OCHOBHBIE 3aKOHbBI PErylHpoBaHus. BbIOOp 3akoHa peryinMpoBaHus U
oTpe/ieNieHUE ONTUMANIbHBIX [TAPAMETPOB HACTPOUKHU MTPOMBIIIJIEHHBIX PETYIATOPOB.

Paznen 3. U3MepeHue TEXHOJIOTHYECKHX MapaMeTPOB XUMHUKO-TEXHOJIOTH4YeCKOro mpoiecca.

l'ocynapcTBeHHass cucTeMa NPOMBIIUIEHHBIX MPUOOPOB M CpeACTB aBTomaru3anuu. OCHOBHBIE
TEPMUHBl U OIPEACIICHUs] METposioruu. Mertoasl m3MepeHui. CpeacrBa M3MEpPUTENbHOM TEXHUKH, WX
CTaTH4YeCKue W JuHamuueckue cBoiictBa. [lorpemrHoctu uaMepenuil. CriocoObl nepeaayn nHdopManuu Ha
paccrosinue. Opranuzanusa auctaHiimoHHoN nuarHoctTuku XTII. M3MepeHne OCHOBHBIX TEXHOJIOTHYECKUX
MapaMeTpoB: JaBJICHUs, TEMIEPaTyphl, pacXxoa U KOJIMYECTBA, YPOBHS KUJIKOCTH U CHITyYHX MaTepUasosB,
cocTaBa U (PU3UKO-XMMHYECKHUX CBOWCTB BEIECTB.

Pasnen 4. OcHOBbI NPOEKTHPOBAHUS ABTOMATHYECKHUX CHCTEM YIPaBJeHHS XHMHKO-
TEXHOJIOTHYeCKHUMH MPOLECCAMM.

Oco6ennoctu ympasieHuss XTII. Texamueckue cpeactBa CAY. OcHOBHBIC Pa3HOBHIHOCTH
YOPABJISIOMUX YCTPOUCTB. THIBI, XapakTEpUCTUKHM M PACUET HCIOJHUTEIBHBIX MEXaHU3MOB U
perynupyoomux opraoB. OdQopmieHne NPOEKTHOrO 3aJaHusi Ha aBTOMAaTH3aIMI0 TEXHOJOTHYECKOTO
npouecca. BeiGop Touek u3mMepeHus, KOHTPOJIS, YIPaBIsIEMbIX TapaMeTPOB U YIPABISIONIUX BO3ACHCTBUH.
CrannmapTsl U yclIOBHBIE 0003HAaUeHUs sl TexHosorudeckux cxem. OcHoBHbie cBeaeHus o0 ACY TII B
xuMuueckoi npombinuieHHOCTH. [Ipumepst ACY TII B xumuueckoi mpoMbIIIeHHOCTH. OCHOBHBIE BBIBO,IbI
1o kypcy. CoBpemenHble TeHieHIuu B pa3zButun CY XTII.

4, O0béM yueOHOHN JUCITUTIITMHBI:

O0BeM TUCHUIIINHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
4. 4.

O01masi TPy10€MKOCTh JUCHUILIIHHBI 5 180 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexkiun 0,433 16 12
[TpakTnueckue 3anstus (113) 0,433 16 12
JlaGopatopusie pabotsl (JIP) 0,433 16 12
CamocrositesibHass padora 2,67 96 72
CaMOCTOATENBHOE N3YUEHUE Pa3/IeOB IUCHUIIIMHEI 2,67 96 72
Bua koHTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOYHAs ATTECTAIIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIst IK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«MopaeaupoBaHue XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB»
1 Heap AucuMmiInHbl — IproOpeTeHne 0a30BBIX 3HAHUN MO OCHOBHBIM pa3lielaM Kypca, a TaKkKe

93



YMCHI/Iﬁ U TIPAKTUYCCKUX HABBIKOB B obmactu MOJCIIMPOBAHUA XUMHUKO-TCXHOJIOTMICCKHUX IIPOLUCCCOB,
HCIIOJIb3YEMBIX ITPU PCHICHUH HAYYHBIX U NPAKTUYCCKUX 3aaYy.

2. B pe3yabTaTe u3y4eHusi AUCHHUILIMHBI 00y4AKOLIUICS JOJIKEH:
Obnadamye CleAyOMUMH KOMIIETEHIIMAMU U UHIUKATOPAMHU UX TOCTH)KECHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3uamo:
® METOJBl MOCTPOCHHSI SMIMPUYECKUX (CTAaTUCTUYECKUX) M (PUIUKO-XUMHUECKUX (TEOPETUUYECKUX)
MoJeiell XMMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
e METOAbl MACHTU(UKALUM MaTEMaTHUYECKUX OIUCAaHUI TEXHOJOTMYECKHX IIPOLECCOB Ha OCHOBE
AKCIEPUMEHTAJIbHBIX IaHHBIX;
e METOAbl ONTUMM3ALMH XUMHUKO-TEXHOJIOTMYECKUX MPOLECCOB C MPUMEHEHUEM SMIMPUYECKUX W/UIN
(U3UKO-XMMHUYECKUX MOJIEIIEH;
Ymemy:
® T[IPUMEHSATh WU3BECTHBIE METOJbl BBIUMCIMTEIBHON MaTEeMaTHUKH M MaTeMaTHYeCKOM CTAaTUCTHUKU JUIS
pelIeHNsT KOHKPETHBIX 3aJad pacyeTa, MOJEIMPOBAHUS, WICHTHUQHUKAIMM W ONTUMHU3ALUU IPU
HCCIIEIOBAaHUH, TPOEKTUPOBAHUY U YIIPABJICHUHU MTPOLIECCAMU XUMUYECKOM TEXHOIOT U
® CIIOJIb30BaTh B CBOEH MPAKTHUUECKON AEATEIbHOCTH IJI JOCTHKEHUS ITHUX IIeJied M3BECTHbIE MaKeThl
MIPUKIIAIHBIX IPOTPaMM.
Bnraoemy:
e METOJAMM MaTeMaTUYECKOM CTAaTUCTUKHU JJs1 0O0pabOTKM pe3ylbTaTOB AaKTHBHBIX U MMACCHUBHBIX
9KCIEPUMEHTOB
® METOJAaMHM BBIYMCIUTEILHOW MAaTEMATUKNU I Pa3pabOTKU U pealn3alii Ha KOMIbIOTEpaxX alrOPUTMOB
MOJIEIUPOBAHUS, UICHTU(UKALIMY U ONTUMU3ALUN XUMHUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB;

3. Kpartkoe cogep:xaHue TUCHHUILIHHBI

Tema 1. OcHOBHBIE IOHSTHSI.

OcCHOBHBIE TPUHIIUITBI KOMITBIOTEPHOTO MOJCIIUPOBAHUS XUMHKO-TEXHOJIOTHYeCKUX rporiecco (XTIT).
MareMaTuueckue SMIIMPUYECKHE M MaTeMaTH4eCKhe (U3MKO-XMMHYECKHE MOJICTH M KOMIIBIOTEPHOE
MOJIeIMpOBaHKE. JleTepMUHUPOBAHHBIE W BEPOSATHOCTHBIE MaremMaThueckue wMojaenu. IIpumenenue
METO/IOJIOTHUM CUCTEMHOr0 aHajiu3a ISl pelIeHus 3a/1a4 MoiefiupoBanus. [I[puMeHenre npuHIMna «4€pHOro
SIIMKa» TPU  MaTEeMaTUYECKOM  MOJCIMPOBAHUU. ABTOMATU3UPOBAHHBIE CHUCTEMbl MPUKIATHOMN
nHpopmatuku. HMepapxudeckass CTPyKTypa XHMHUUYECKHX IPOM3BOJICTB M MX MAaTEMAaTHYECKHUX MOJEICH.
[IpumeHeHre KOMIBIOTEPHBIX MOJENIed XUMHUYECKHUX MPOIECCOB JUIsl aHaldu3a, ONTUMHU3AIMU M CHUHTE3a
XUMUKO-TEXHOJIOTHYECKUX cucteM. OCHOBHBIE MPUEMbI MATEMaTUYECKOTO MOJICITUPOBAHUS: SMITUPUUECKUH,
CTPYKTYPHBIN ((PU3MKO-XUMUYECKHI) 1 KOMOMHUPOBAHHBIN (TeopeTuueckuit). [locTpoeHne craTtnyeckux u
TUHAMHUYECKHX Mojeneid. Pemienne mnpsmbix 3amad. [IpoekTHBIM W MOBEpOYHBIN (OIICHOYHBIN) pacyer
npoueccoB. Pemenne oOpatHeix 3aaa4. [lapameTpudeckas U CTpyKTypHas UACHTU(PHUKAIIUS MATEMAaTHIECKIX
MojieNield. YCTaHOBJICHHE aJCKBAaTHOCTHM MaTeMaThueckux Mojeined. CrpaTerus MpoOBEACHHUS PaCUETHBIX
HCCIIEIOBAaHUN U KOMITBIOTEPHOTO MOJICTMPOBAHUS PEAIbHBIX MPOIIECCOB.

Pa3nea 1. IlocTpoenne SMIMpUYeCKUX Mo/l XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB.

Tema 1.1. ®opMYJHPOBKA 3aJaYH ANNPOKCHMAINHN JAHHBLIX IS ONHMCAHMA SKCIEPHMEHTAJbLHBIX
3aBHMCHMOCTEl M MOJYyYeHUs IMIHPUYECKHX MojeJieil npoueccoB. Buabl KkpuTepreB annpoKCHUMaIluu.
Kpurepuii MeTo1a HaMMEHBIINX KBaAPATOB. Pelienne 3a1auun anmnpoKCUMAaIMK JUIsl HETMHEHHOM U TMHEHHO I
Mo mapaMmerpam Mojenei. MarpuuHas QOpMYyIHpPOBKA 3aqaud aNnMpOKCHUMAlMH. AHATUTHYECKUN W
AITOPUTMUYECKUN MOAXOAbl JJISl PEIICHUS 3a/layd allpOKCUMALIMK JJIsl JIMHEWHBIX M JIMHEApU30BAHHBIX
MO/IeJIe METOJJOM HAaUMEHBIIUX KBAJPATOB.

Tema 1.2. HopMajbHbIH_3aKOH _pacnpejejeHHMsl /i BeKTOPHBLIX CJAVYAWHBIX _ BeJIWYHMHBLI M
onpejejeHde UX YMCJIOBbIX XapaKTePUCTUK. MaremMaTHuecKoe OKHMJIaHUE U JUCTIEPCUs JIJISi BEKTOPHBIX
CIy4yalHbIX  BEJIWYMH. JIUCIIEpCHOHHBIA W  KOPPEJALMOHHBIA  aHanu3. llowatus  nucnepcuun
BOCITPOM3BOJUMOCTH M aJ€KBATHOCTH, a TaKXkKe - OCTaTO4HOU nucnepcuu. OmpenencHUe BBHIOOPOYHBIX
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KO3 (UIIMEHTOB KOppeNsiuu U Kod(hdUIlneHTa MHOKECTBEHHONU Koppemnsiui. CTaTHCTUYECKUN TOIX0 K
OTIPEJICIICHUIO OIMOOK U MOTPEIIHOCTEH B SKCIIEPUMEHTAIBHBIX TOYKAX U3MEPEHUH.
Tema 1.3. PerpeccuoHHbIN U KOPPEJISIMOHHbIN aHAIN3 JUIS NOCTPOEHHUS IMIMPUYECKUX MoJieJieil Ha
OCHOBE JIAHHBIX MNACCHBHOI0 JKcnepumeHta. [lonstus ¢yHkuum oTkimka u (paktopoB. OCHOBHBIC
JOMYIIEHUSI PETPECCUOHHOTO U KOPPEJISILIMOHHOTO aHanu3a. Kputepuu npoBepKu OTHOPOTHOCTH JTUCTICPCUM.
Br16op Buia ypaBHEHUI perpeccuu, a Takke onpesesieHne Ko3(pGpUIMeHToB perpeccu U UX 3HAYUMOCTH C
ucrnoab3oBanueM kpurepus CtorofeHTa. [Ipouenypa nuckitoueHnust He3HAYMMBbIX KOA(D(DUIIMEHTOB perpecCcum.
Ornpenenenue aeKBaTHOCTH PErPECCUOHHBIX MOJICNICH ¢ MOMOIIbIO Kputepus durepa.
Tema 1.4. OcHOBHbBIE N0J10KEHUS TEOPUHU IJIAHMPOBAHMSA JKcHepuMeHTOB (1): moJyiHbIi GaKTOPHBIH
skcnepuMeHT (I1PI) u 00padoTka ero pesyabraroB. OnNTUMaIbHbIE CBOMCTBA MATPUIIbI IJITAHUPOBAHUS U
CBOUCTBO oOpTOrOHANBHOCTH. OmpeneneHue KOIPPHUIIMECHTOB MOJENeld, WX 3HAYUMOCTH W IPOBEpKA
aJICKBaTHOCTU ypaBHEHUs perpeccur. CBOMCTBO poTaTabeabHOCTH MOJHOTO (PaKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OCHOBHBIE T0JIO:KEHUSI TE€OPUM IJIAHWPOBaHHs JkcnepumMeHTOB (l11): opToroHajbHbIM
LHEeHTPaJdbHbIH _KoMno3uuuoHHblii _mjaan (OLKII) skcnepuMeHTOB U _00padoTKa €ro pe3y/bTAaTOB.
ObecnieueHre OPTOTOHATBLHOCTH MATPUIIBl TIJIAHUPOBAHUS U OMPEEICHUE BETUYMHBI 3BE3IHOTO IIJIeYa.
Onpenenenre k03(pPUIMEHTOB MOJENN, UX 3HAYMMOCTU M OLIEHKA a/IeKBaTHOCTH YPAaBHEHMsSI PETPECCHUU.
PacueTHoe BbIUHCIIEHHE KOOPAUMHAT TOYKH ONITUMYyMa (9KCTpEMyMa).
Tema 1.6._Ontumm3anus J3KCHEPUMEHTAJbLHBIX HCCIEA0BAHMH € npuMeHeHuem Metona bokca-
Buiabcona. OCHOBHBIE MMOJIX0IbI K ONTUMH3ALNU YKCIIEPUMEHTAIIBHBIX UCCIIEIOBAaHUN. DKCIIEPUMEHTAIBHO-
cTaTUCTUYeCKUid Meroi. CTparerus IBUKEHUS K ONTUMyMY IeieBOM (yHKIUU (QYHKIIMA  OTKIIMKA)
TPaIMEHTHBIM MeTOJO0M. Kputepun NOCTIKEHHS «IOYTH CTAI[MOHAPHOW OOJaCTH» U METOJbl YTOUYHCHHS
MOJIOXKEHHUS ONTUMATIBLHON TOYKY B (PAKTOPHOM MTPOCTPAHCTBE.

Pasznea 2. Iloctpoenne Gpu3HKO-XMMHYECKUX XUMHUKO-TEXHOJOTHYECKHUX MPOLECCOB.

Tema 2.1 DJranbl _MaTeMaTH4eCKOro MoJeJupoBaHus. DPopMyaupoBKa THUIOTE3, IMOCTPOCHUE
MaTeMaTHUYeCKOIro OMHUCaHUA, pa3paboTKa MOJEIHPYIOIIEr0 aJropuTMa, MpoBepKa aJeKBaTHOCTH MOJIEIH U
UICHTU(PUKAIIS UX TApaMEeTPOB, pacyeTHbIE UCCIEA0BaHUS (BBIUUCIUTENbHBIN SKCIIEPUMEHT).

Tema 2.2 CocTaBjeHHe CHCTEM YPABHEHUI MATEMATHYECKOI0 ONMCAHUS MPOLECCOB M pa3padoTka
(BbIOOP) AJrOPUTMOB WX pemieHusi. bIo4yHbld NPUHIUIT MOCTPOEHUSI CTPYKTYPHBIX MAT€MaTHUYECKUX
Mozenei. O0oOIeHHOe onKcaHne ABMXKEHUS MOTOKOB (a3 B ammaparax ¢ MOMOIIBI0 THAPOIMHAMHUYECKUX
MoJenel, YYUTBHIBAIOIIUX COCPEIOTOUYCHHBIE U paclpeieICHHbIe ICTOYHUKH BEIIeCTBA M SHEPTHH (TEIIOTHI).
JloxanpHple MHTEHCUBHOCTH MCTOYHHMKOB BEILIECTBA M TEIUIOTHI B MOTOKAX, COOTBETCTBYIOLINE PA3IUYHBIM
¢buznko-xuMuueckux mpoueccaM. OCHOBHBbIE THUIIBI ypaBHEHHII MaTEMaTHYECKOTO OMUCAHUS XHMHKO-
TEXHOJIOTHYECKHX IMPOLIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE auddepeninanbupie U auddepeHimaibHbe
YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOACJMPOBAHNE CTANMOHAPDHBIX W JMHAMHUYECKHX PEKUMOB
CUAPABAHYECKUX TPOLECCOB B TPYOONPOBOAHBIX CHCTEMAaX, IJ00aJbHble M JIeKOMIIO3HMIHOHHbIE
MeTO/Ibl pelleHusl CHCTeM HeJUHeHbIX YPABHEHUIl, a TaKk:Ke SIBHbIe U HesIBHbIE METO/Ibl YHCJIEHHOT0
pelleHusi cucteM OObIKHOBeHHBIX JuddepeHnnanbHbiX ypaBHeHuii. CocTaBieHHe ypaBHEHUH
MaTeMaTH4eCKOro onucaHus mnpouecca. I[loctpoenne nHGpOpMaIMOHHBIX MAaTPULl MATEMATUYECKUX MOJIEeH
JUIs BEIOOpa OOIIEro anropuT™Ma pereHus — MOJSIUPYIOLIEro anroputMa. Peanuzamnus anropuTMoB petieHus
HEJTMHEWHBIX U OOBIKHOBEHHBIX MU depeHnanbHbIX ypaBHeHu. Onrcanue cTairoHapHbix pexumon XTI
C TNPUMEHEHHEM CHUCTEM JIMHEMHBIX U HETMHEWHBIX ypaBHEHUH. MTepalMOHHBIE aITOPUTMBI pElIEHUS.
[IpumeneHnre MeToJ0B MpoCThIX uTepanuii U HeioToHa-Padcona ans momyuenust pemienus. [IpoGiema
CXOJIMMOCTH Tpoliecca pemieHns. JIeKOMIO3UIMOHHBIA METOJ| PEIIeHUs! CIIOKHBIX CHCTEM KOHEYHBIX
ypaBHeHuH. [locTpoenue HMHGOPMALMOHHON MaTpHIlbl JUIs BbIOOpa ONTHMAIBHOTO AJITOPUTMA PEIICHUs
3agaun. [loHsATHE XEecTKOCTU cucTeM JuddepeHIMaIbHbIX YPaBHEHUH M KPUTEPUH >KECTKOCTH. SIBHbIE
(ObIcTphie) W HesiBHBIE (MEAJICHHBIE) METOAbl pelieHus. Metoasl mepBoro (MeTon OJiiepa), BTOPOro (
MOAM(UIMPOBAHHBIE METO/bl Diiniepa) U yerBeproro nopsaaka ( meron Pynre-Kyrra). Ouenka TouHoctu
MEeTOJI0B — omunOoK ycedeHusd. llepexonHple OMMOKM M OWIMOKM OKpYIJIEHHS MpPHU YHUCICHHOM
MHTETpUpOBaHUM U PepeHINaTbHbIX ypaBHEeHUH. Crioco0bl obecneueH sl CXOIUMOCTH peIIeHus 3a1a4H.
[IpuMeHeHHe HESBHBIX METOJOB [UI pELIeHHs KECTKUX CUCTeM JuddepeHnanbHbIX ypaBHEHHI.
OmnpeneneHuss mara MHTETPUPOBAHMUSA HTEPAIMOHHBIM MeToAoM. MetonoB Kpsuka-Huxonbcona (Meton
Tpanerui).

95



Tema 2.4 MaTemaTnueckoe Mo/1eJJMPOBAHNE CTAIIMOHAPHBIX PEKUMOB MPOILIECCOB TeILIoNepeaayYn
B_IJIACTUHYATBLIX ¥ 3MEeeBHKOBBIX TeII000MEHHUKAX. MaTremMaTH4ecKkoe OIMUCAaHHUE IPOLIECCOB C
NPUMEHEHHEM MOJEeJe HACaTbHOTO CMEIICHUS M BhITeCHEHHs. BriOop u rpaduyeckoe mpencraBieHHe
QIrOpUTMOB perieHus. [IpuMeHeHne CTaHAApTHBIX METOJOB BBIYMCIMTEILHON MAaTEMaTUKU ISl pelIeHUs
3a/1a4.

Tema 2.5 Matemaruyeckoe Mo/JeJHPOBAHNE CTAIIMOHAPHBIX PeKMMOB _IPOLIECCOB Telulonepeaayu B
NPSAMOTOYHBIX M MPOTHBOTOYHLIX TPYOUATHIX TENJ000MEHHHUKOB, pellieHne 3aaaun Komm u kpaeBoii
3aJa4d__ NIPY__ MHTEIPUPOBAHMH __ CHCTeM  00bIKHOBEHHBIX jJau(depeHnalbHbIX _YPABHEHUIA.
Maremaruueckoe onMcaHHe MPOIECCOB C IPUMEHEHUEM MO/JIEIeH UAeaIbHOTO BEITECHEHUS. Penienue 3aiaun
Komm u kpaeBoii 3agaun. [IpeacraBieHue aaropuTMOB BBIYMCIEHUI B BUAE MH(OPMALMOHHON MaTpHIIbI
CHCTEMBI yPAaBHEHU MaTeMaTHUECKOTO OTMCAHUS U OJIOK-cXeM pacueToB. MaremaTtnueckoe onucanue X T11
C TPHUMEHEHHEM CHUCTEM OOBIKHOBEHHBIX JU(pepeHInanbHbIX ypaBHeHUH. OnucaHue O0OBEKTOB ¢
pacnpe/ieieHHBIMH B IIPOCTpaHcTBe napamerpamu. GopmynupoBka HadalbHBIX U KPaeBbIX YCIOBUH 3ajad
peuienus. YucineHHbIM anroput™ l-ro nopsnka mns pemenus 3agadun Komm. Meron «mpucTpeskw» Uist
pELICHUS KpaeBOM 3a/1a4u.

Tema 2.6 Maremaruyeckoe MoJeJMpPOBAHNE CTAIMOHAPHBLIX PEKHMOB IPOIECCOB B PeakTopax ¢
Memajakoi. OnucaHue MHUKPOKMHETUYECKUX 3aKOHOMEPHOCTEW MPOTEKaHMsI MPOU3BOJIBHBIX CIIOKHBIX
XUMUYECKUX peaKIuil B JKUAKOW ¢aze ii MHOTOKOMIIOHEHTHBIX cucTteM. OmnpeneieHue KIFOYeBBIX
KOMIIOHEHTOB CJIOHBIX XHMHUYECKUX PEAKIUi ¢ MPUMEHEHHWEM METOJIOB JIMHEWHOW anreOphl - paHTOB
MaTpHUIl CTEXHOMETPUYECKUX KO (DULIMEHTOB peakuu. MaTtemMaTH4ecKoe ONHUCaHne PpeakTOPHOTo Ipolecca
¢ pyOamikoil 1jsi MPOU3BOJILHOM CXeMbl MPOTEKAHUSI XUMUYECKOH peakuuu. BniGop anropuTMoB perieHus
3a/1a4yu ¢ TMPUMEHEHHEeM MH(OPMAIMOHHONW MaTpPHUIIBl CHCTEMBbI YPaBHEHHM MAaTEMaTUYECKOTO OTHMCAHHS U
MIpe/ICTaBJICHHS] alTOPUTMA PEIICHHUS C IOMOIIBIO OJIOK-CXEMBbI pacueTa mpoiiecca.

Tema 2.7 MatemaTn4yeckoe MOJeJUPOBAHNE HECTAIMOHAPHBIX PEKUMOB IPOLIECCOB B PEaKTOpPax ¢
MelaJKoid. MaremaTuueckass MOCTAHOBKA 3aJlayd JJId PEaKIUu C IMPOU3BOJIBHOM CTEXMOMETPUYECKOM
cxemoi. @opmynupoBka 3anaun Komm — 3aauyu ¢ HaYaJIbHBIMHU YCJIOBUSIMU. Pa3HOCTHOE TpeacTaBiieHHE
CUCTEMBI OOBIKHOBEHHBIX nu(depeHrnanbHbIX ypaBHeHHH. [locTpoenne mHGOPMAITMOHHONW MaTpUIIBI ISt
BbIOOpa anropuTMma peuieHus. ['paduueckoe MpeacTaBlI€HHE aNTOpPUTMa PEIICHHUS B BUIE OJOK-CXEMBI
pacuera.

Tema 2.8 MaTtemaTnuyeckoe MOJIeJUPOBAHNE CTAIIMOHAPHBIX PEKUMOB B TPYOYATBIX PEaKTOPAX €
IPSAMOTOYHBIM M NPOTHBOTOYHBIM JABHKEHHEM TelJIOHOCUTeNeil. Maremarnueckasl MOCTaHOBKA 3a1a4u
JUISL peaklMM C KOHKPETHOM cTexuomeTpuueckon cxemou. @opmynupoBka 3amgaun Komwm — 3agaun ¢
HayaJbHBIMH YCIOBUSMU U KPAacBOM 3aJaud — 3a/1a4d C KPAeBbIMU YCIOBUSAMHU. Pa3HOCTHOE MpeacTaBiIeHUE
cucteM OOBIKHOBEHHBIX auddepeHmanbHbX ypaBHeHUH. [locTpoeHrne HHDOPMAIMOHHBIX MaTpUI] IS
BBIOOpa anropuTMOB peleHus. ['paduueckoe mpeacTaBieHUE aJITOPUTMOB PEIICHUS B BHJIE OIOK-CXEMBbI
pacuera.

Tema 2.9 MaremarTnyeckoe MOJAeJMPOBAHME HECTANMOHAPHBIX PEKUMOB HPOLECCOB B TPYOUYATHIX
€aKTOpax M YHWCJACHHbIC AJTOPUTMbI AMCKPETHU3ANMU UIA pelieHUs cucreM anddepeHnnajabHbIX
YPABHEHHMI ¢ YACTHBIMH NPOM3BOAHBLIMHU. MaremaTuueckass IOCTaHOBKAa 3aJaud Uil pEakUuuh C
KOHKPETHOM CTEXHMOMETPUUYECKOU cxemoil. DOopMylIMpOBKa HAYaJIbHBIX M TIPaHUYHBIX YCIOBHM.
Juddepenunanbable YpaBHEHHUS B YAaCTHBIX MPOM3BOJHBIX - JIUIUOTHYECKOTO, MapaboIM4ecKoro u
TUNEepOOTNYECKOT0 TUIOB. AJTOPUTMBI pEIICHUs ypaBHEHUH mapaboiudeckoro Tuma. MaTemaTtuyeckas
MOJIENIb XMMHUYECKOTO MPEBPAILICHHUS] B HM30TEPMHUYECKUX YCIOBHUSAX I HECTAllMOHApHOTO Ipolecca B
TpyOUaThIX ammapaTax ¢ y4€TOM IMPOJOJILHOTO MEPEMEIINBAHNS U C IPUMEHEHUEM OJHOINapaMeTPUIeCKOn
mupdy3HOHHOW MOJENU JUIsl OMHCAHMUS THUIPOJMHAMHYECKONW OOCTaHOBKM B PEAKIMOHHOM IOTOKE.
ANTOPUTMBI pellIeHus B BUAE CUCTEM HETMHEHHBIX YPaBHEHHH, a TakKe 0OBIKHOBEHHBIX U] PepeHITHaTbHBIX
yYpaBHEHUH MEPBOTO U BTOPOTO MOPSIAKOB.
Tema 2.10 MatemaTuyeckoe MO/eJMPOBAHME CTANMOHAPHBIX PEKUMOB IPOLECCOB HeNpepbLIBHOM
MHOTOKOMIIOHEGHTHON  pekTHukanuu ¥ adcopObumm. MaremaTuueckoe ONMCaHUE Ipolecca
MHOTOKOMIIOHEHTHOW pEeKTU(UKALMK B TapenbuaToil KoJoHHE. MojaenupoBanue (a30BOT0 paBHOBECHUS U
mpoliecca Maccornepeiayd Ha TapeikaX B MHOTOKOMIIOHEHTHBIX CHCTeMax. YYeT TeIUIOBBIX OallaHCOB Ha
Tapenkax MpHU MOJESIUPOBAHUU TMPOIIECcCa B PEKTU(DUKAIIMOHHON KOJOHHE. J[€KOMITO3UIIMOHHBIN alTOPUTM
pacdera mpolecca peKTU(UKAIUKM B KOJOHHOM ammapaTe. MaTemaTHueckoe OIMuCcaHue IMpolecca
MHOTOKOMIIOHEHTHOU a0COpOIiK B HACAJOUHOU KOJIOHHE. MoJenupoBaHre MpoIecca MHOTOKOMIIOHEHTHO N
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MaccoIepeauu B CEKIUAX HacaJ0YHON KOJIOHHBI. AJITOPUTM pELLIEHUs] KpaeBOW 3a7auu JJ1sl MOJEIUPOBAHUS
nporiecca abcopOLru B HACATOYHOM KOJOHHE.

Pa3nes 3. OcHOBBI OITUMHU3AIUM XUMHKO-TEXHOJIOTHYEeCKUX IPOLECCOB.
Tema 3.1 Pemenue 32124 ONTHMH3ANMHM € TePMOJAMHAMMYECKMMH, TEXHOJOTMYECKUMH,
JKOHOMMYECKHMH, TEXHUKO-IKOHOMHYECKHMMH M JKOJOIMYECKMMH KPHUTEPUAMH ONTHMAJILHOCTH.
OnTtumanbsueie pecypcocOeperatouniue XTII. Bpibop kputepueB onTHUManbHOCTH (LENEBBIX (DYHKIMIA).
dopMynMpoOBKa MHOTOKpUTEpUATIbHON 3a7auu onTuMu3auuud. OCOOEHHOCTH pelIeHHs] ONTHUMU3ALMOHHBIX
3agad XTI npu HaMYMK HECKOIBKUX KPUTEPHEB ONTUMAIBHOCTH, OBPAKHOM XapaKTepe LEeIeBON QYyHKIHH
Y HAJIMYUU OrpaHudeHuit 1-ro u 2-ro poja.
Tema 3.2 __AJropuTMBblI OJAHOMEPHOl M MHOIOMEPHOW ONTHUMM3AIMM. MeTroabl CKaHUPOBAHMUS,
JIOKaJIM3alUKU dKCTPEMyMa, 30JI0TOro cedeHus u uucen dubOoHauu B cilyyae OJHOMEPHON ONTHMHU3ALIUU.
MeTo1bl MHOTOMEPHOW ONTUMHU3ALIMU HYJIEBOTO, IEPBOTO M BTOPOro MopsAkoB. CUMILIEKCHbIE, ClTydaiiHble
U TPaJMeHTHbIE METOAbl MHOTOMEpPHOU oNTUMM3aMU. MeTo 1 TpadHbIX QyHKIUIA.

3aki0ueHue.
A. Ilpumenenue koMnbroTepHbix Moaeaei XTI npu NpoeKTUPOBAHNM XMMHYECKHX NPOU3BOACTB — B
CAIIP. 3anmaunm cucreM aBTromartusupoBaHHoro mpoektupoanus (CAIIP) wu cTpykTypa cucrem
KOMIIBIOTEPHOTO ~ IpoekTupoBaHud. HMHopmannonHoe u Marematuueckoe obOecrneuenne CAIIP.
ABTOMAaTH3UPOBAHHOE NMPOEKTUPOBAHUE C IPUMEHEHHEM KOMITBIOTEpHBIX Moaeneit XTII.
b. lIpumenenune komMnbloTepHbix Moaeseil XTII npu ynpaBieHHH TEXHOJIO0ITHYECKUMH NIPOLECCAMU — B
ACYTII. KomnstorepHoe moxenupoBanue XTIl B pexume peanbHOro BpemMeHH. CHCTEMBI MPSMOIO
uppoBoro (KOMIBIOTEPHOTO) YIPABJICHHUS TEXHOJOTUUECKMMH TporieccaMu. OCOOEHHOCTH peaau3aiin

KoMmIbloTepHBIX Mozener XTIl B aBTOMAaTH3WPOBAHHBIX CHUCTEMaxX YIPABICHUS TEXHOJOTHYECKUMH
nporeccamu (ACYTII).

4 O0bem yueOHOM TMCUUNIIMHBI

O0beM TUCHUIIINHBI
Buna yueOHoi# padoThl Axan. | Actp.
3E
q, q,

OO0m1asi TPY10€eMKOCTb IV CIUTIIHHbI 4 144 108
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexmn 0,89 32 24
[Tpaktnueckue 3ansarus (113) - - -
JlabopaTtopHubie paboTs (JIP) 0,44 16 12
CamocrosiTeJibHasi padoTa 2,67 96 72
KoHTtakTHas caMocTosTeIbHAs paboTa 0,4 0,3

2,67
CaMOCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 95,6 71,7
Bujg UTOroBOr0 KOHTPOJIS: 3adeT ¢ OEHKOH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«Pu3znyeckas KyJbTypa U CiopT»

1 Heap aucuumiaumHbl — GOPMUPOBAHHE MHUPOBO33PEHUS M KYIbTYPHl JHYHOCTH, TPa)kKITaHCKON
MO3UIIMH, HPABCTBEHHBIX KAYE€CTB, UYYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B MPHHITHU PEIICHHIH,
CIIOCOOHOCTH HCTOJBb30BaTh pPa3sHOOOpa3zHbie (GOpMBbI (PU3MUECKON KyIbTYphI, CIIOPTa U Typu3Ma s
COXpaHEHHUs M YKPEIJIEHHUS CBOEro 370POBbsl U 3/I0POBbS CBOMX OJNM3KUX B TOBCETHEBHOW >KU3HH U
npodeccuoHaNbHOM IS TENBHOCTH.

2 B pe3yabTaTe H3y4eHUs] TUCHUILIUHBI 00YYAIOIIUICH T0/I/KEeH:

Obnadoams CleqyOIUMUA KOMIIETSHIIMSIMA U WHIANKATOPAMU UX JTOCTIKECHUS:

VK-71,72,73,7.4

3name:

- HAyYHO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKON KyIbTYPHI U 3I0POBOTO 00pa3a KU3HU;
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- BJMSHHAC O3J0POBUTEIBHBIX CHUCTEM (U3NYECKOTO BOCIUTAHHUS HA YKPEIUICHHE 3JI0POBBS,

poQHIaKTUKY MPOGECCHOHATBHBIX 3a00I€BaHH U BPEIHBIX MTPUBBIYCK;

- CII0COOBI KOHTPOJISL M OIICHKH (PU3UYECKOTO Pa3BUTUA U (PU3UUECKON MOIrOTOBICHHOCTH;

- mpaBWia W CHOCOOBI IUIAHUPOBAHUS HMHIWBHUIYaIbHBIX 3aHATHH pa3IUYHON IIETIEBOM

HaIpaBJICHHOCTH;

- HCTOPHIO (PU3NICCKOU KYJIBTYPHI U CIIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTHBHBIX COOBITUSAX HE

TOJBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHsI, BKHEHUIIINE TOCTHXKEHHS B 00JaCTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY nMm. /.. MeHnneneeBa, NOMHUTH O MOJABUTaX CIOPTCMEHOB B I'OJbI

Benukoit oreuectBenHoM BoWHBI 1941-1945 rr.

Ymemo:

- TIOJIICPXKUBATH JIOJDKHBIA YPOBEHB (DU3HUECKOH MTOATOTOBICHHOCTH JUISI O0OSCTICUEHUS 110 IHOTICHHO T

COITMATBHON U MPO(PECCHOHAIBHOM IS TEIHHOCTH;

- HCIIOJIB30BaTh OCHOBBI (PM3MUECKOW KYJIBTYPHI JUIsl OCO3HAHHOTO BBIOOpa 3710pPOBHECOEPETAIONINX

TEXHOJIOTHH C YYETOM BHEIIHMX M BHYTPEHHHX YCJIOBUU peanu3aiu MpodecCHOHAIBHON

NEeSITENHHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKON KyIbTYpOH U CIOPTOM;

- OCYIIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma M COOJII0/IaTh MpaBUiia TUTUEHBI U

TEXHHUKHU 0€30MaCHOCTH.

Braoems:

- CpEJICTBAMH M METOJIaMHU YKPETUICHUSI 3J0POBbSI, (PU3UIECKOTO CAMOCOBEPIIICHCTBOBAHUS;

- JTOJDKHBIM YPOBHEM (PU3MYECKON TOJATOTOBIICHHOCTH, JJIsI 00OECIIeUeHUs MMOTHOIICHHON COIMATbHOM

1 po(hecCHOHATBLHON JESITENbHOCTH.

3 Kparkoe coaepxxanue JUCUMILIHHbI

Pazoen 1. Ilpenmer ®usndeckas kynbrypa u ciopt. Uctopus ®KuC

1.1. TIPEAMET ®U3NYECKAS KVYJIBTYPA U CIIOPT. 3agausi ¥ MECTO IHUCHUILIMHBI B
MOATrOTOBKE OakamaBpa. Opranusaius yaeOHOTo mpoliecca B paMKax JIeHCTBYIONMEH PEUTUHTOBON CHCTEMBI.
TpeGoBanus K 3a4eTy.

1.2. UICTOPUA CIIOPTA. Ilpoucxoxaenne (U3MYSCKUX yOpaKHeHWH W wurp. JpeBHue
onmumnuazapl. Onumnuiickoe nBuwxeHue. CHOpPTUBHBbIE OOIIECTBA: UCTOPHUS (U3KYIBTYPHO-CIIOPTUBHBIX
oOmiecTBeHHbIX opranu3anuii. CnopTcMeHsl B Tobl Bennkoit oTeuecTBeHHOM BOWHBI.

Pa3zoen 2. OcHOBBI 310pOBOTO 00pa3a KU3HH

2.1. BPAUEBHBIN KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX OUNYECKON
KVYJIbTYPOU U CTIOPTOM.

BpaueOHblii KOHTpPOJIbL U BpaueOHOE OCBUIETENbCTBOBaHME. llemaroruueckuif  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[bl, MOKa3aTelld, KpUTepuu U OoueHkH. lIpodunakTika CHOPTUBHOTO
TpaBMaTu3Ma. OCHOBHBIE BUbI TPaBM Yy pa3HbIX crienrann3anuid. Oka3zaHue nepBoi MOMOIIHU ISl CTYAEHTOB
BY30B XUMHKO-TEXHOJIOTHYECKOTO PO duUIIs.

2.2. TUTMEHWYECKOE OBECITEYEHUE 3AHATHUN O3/IOPOBUTEJILHON ®U3NYECKOHN
KVYJIbTYPOM. I'nruena ¢busnyeckoro BOCMUTAHUS U criopTa. PesxxuM nmuTtaHus npu 3aHATHAX (HU3HUECKON
KynbTypoit u cioptoM. ConnansHasi rurueHa. ConuanbHO-0MacHbie 00JI€3HH U MEPHI MPO(PUIAKTUKH.

Pa3zoen 3. buonornyeckue 0CHOBBI (PU3MUECKON KyIbTYpBI U CIIOPTA

3.1. BUOJIOTMYECKHUE OCHOBBI ®U3NYECKOWM KVYJIBTYPbI M CIIOPTA. Oprasusm
YeloBeKa KaK €IWHas caMopa3BHBArolIasics Ouoiornyeckas cucrema. Ou3ndyeckoe pa3BUTHE UEIOBEKa.
JIBurarenbHasi aKTUBHOCTh U €€ BIIMSHHE HAa YCTOMYHMBOCTb, M aJalNTAallHOHHBIE BO3MOXHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3UYECKUM HArpy3Kam MpHU Pa3InYHBIX BO3JACUCTBUIX BHEIIHEH CPEIbL.

3.2. OBPA3 XXW3HU U EI'O OTPAXEHUE B ITPO®ECCHOHAJILHON JESATEJIBHOCTH.
310poBbE HETOBEKAa KaK LIEHHOCTh. 3JOPOBBIA 00pa3 JKM3HH M €ro COCTaBIsAolMe. Poib 1 BOZMOKHOCTH
(busznueckoil KynbTyphl B oOecriedeHnr 310poBbs. ColManbHBIA XapaKTep MOCIEACTBUN UISl 3I0POBBS OT
yrnoTpeOiIeHrs] HApKOTUYECKUX CPENICTB U JPYruX mcuxoakTuBHBIX BemiecTB (ITAB), monuHra m muieBbIx
n00aBOK B CIOPTE, AJKOTOJs M TaOakoKypeHHs. JIOMMHT Kak MCKYCCTBEHHOE TMOBBIMICHHE (HU3UIECKOM
paboTOCTIOCOOHOCTH U €Tr0 OTPUIIATEIbHBIE TIOCTIEICTBHUS.

Pasoen 4. TlpodeccrnonanpHO-IpUKIaHAsS GU3NYECKas KyabTypa U CIIOPT

4.1. OBLIAA OU3SNYECKAA U CIIOPTUBHAA TIIOAI'OTOBKA CTYJIEHTOB B
OBPA3OBATEJIbHOM IIPOLIECCE. Meroandeckue MPUHLIHUIBI (U3HUECKOro BocHUTAaHUS. OCHOBBI H
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sTanbl 00y4yeHus: JBMKEeHUsM. Pa3ButHe ¢usnuecknx kayectB. DopMUpOBaHHE NMCUXUYECKUX KAYECTB B
nporecce ¢puzndeckoro Bocnuranus. CrioptuBHas moarotoBka. CTpyKTypa MoAroTOBIEHHOCTH CIOPTCMEHA.
MaccoBblii CIOPT U CHOPT BBICIIMX JOCTMXKEHHH, MX LEAM U 3aaaud. CIOPTUBHBIE COPEBHOBAaHUS Kak
CPEICTBO M METOJI OOIIEH U CrieIMaIbHON (PU3NIECKON TIOITOTOBKU CTYJCHTOB.

4.2. ®UBNYECKAS KYJIbTYPA U CIOPT B ITPO®ECCHUOHAJIBHOM JIEATEJIBHOCTU
BAKAJIABPA. JIudHas ¥ CONMATBHO-IKOHOMUYECKAsT HEOOXOAUMOCTh MCUX0(QU3UIECKOM OATOTOBKH
gyenoBeka K Tpyny. Mecro IIII®DII B cucreme moarotoBku Oymaymiero crenuanucta. [Ipon3BoicTBeHHAs
¢dusnueckas Kynbrypa u cropt. [IponsBoacTBenHas rumHacTuka. OCOOCHHOCTH BBIOOpA POPM, METOIOB U
cpeAcTB (pHU3MUECKON KYJIBTYPHI U criopTa B pabodee u CBOOOJHOE Bpems crienuanuctoB. [Ipodumakruka
npodeccroHaATbHBIX 3a00JIeBaHMA CpeICTBAaMU (PU3HUYECKON KYJIBTYPHI U CIIOpTa. JJomoTHUTEIFHBIE CPEeICTBA
MOBBIIICHUS 00MIel 1 PoQecCHOHANBHOIN PaboTOCIIOCOOHOCTH. BrusiHIEe HHINBUIYaTIbHBIX 0COOCHHOCTEH
U CaMOCTOSITENIbHBIX 3aHATUN (PU3UUECKOH KYIbTYPOU U CHOPTOM Ha OPTaHU3M.

Paszoen 5. BociurarenbHas paboTa

Lens BocmuTaTenbHONW pabOTBl — CO3JaHME YCIOBUM Ul aKTUBHOW JKHU3HENEATEIbHOCTH
oOyuarouuxcs, UX rpakJaHCKOT0 caMoolpeeseH s, MPOPECCUOHANIBHOIO CTAHOBJIEHUS M WHIUBUyaJIbHO -
JUYHOCTHOW camopealu3aly B CO3UAATEIbHOW JESITEIbHOCTU Ui YJOBJIETBOPEHMSI MOTpeOHOCTEH B
HPaBCTBEHHOM, KyJbTYPHOM, MHTENIEKTYaJIbHOM, COLIUAIIBHOM U NMPO(PECCHOHAIILHOM Pa3BUTHH.

BocnuratenbHas paGota Ha kadenpe (pu3mueckoro BOCHUTAHMS HalpaBieHa Ha OPraHU3alMIo
BOCITUTHIBAIOIIEN Cpebl M YIPaBIE€HUE PAa3HBIMHU BUJIAMU AESITEIbHOCTH OOYYaIOMIMXCS C LIEIBI0 CO3/IaHus
YCIOBUH [UIsI UX NPUOOLIEHUS K COLUOKYIBTYPHBIM U JTyXOBHO-HPAaBCTBEHHBIM IIEHHOCTSIM HapoJIOB
Poccniickoit ®denepanuu, NOJHOLEHHOTO pPAa3BUTHs, CAMOPA3BUTUSA W CaMOpEAIM3alluy JIMYHOCTH IIPHU
AKTUBHOM YYacCTHUHU CaMUX 00Yy4aroluXxcsl.

HamnpaBnenus u BUabI A€SITEIBHOCTH 00yJaronuxcsi B BocnutatenbHoi cucteme OOBO:

1. TlarpuoTuueckoe — TeMaTHYeCcKas HccieaoBaTenbckas padora. Tema: «[logBur cnopTcMEHOB B

ronsl Benmukoit OreuectBennoi Bonner 1941-1945rr.»

2. ®wusmndeckoe, KyJbTYPHO-TBOpUYECKOE — (POPMUPOBAHKE Yy OOYJAIOIINXCSI OEPEKHOTO OTHOIICHUS

K KyJbTYPHOMY HACJIEIUIO M TPAIULIUSIM MHOTOHALIMOHAIBHOTO Hapoa Pocculickoit denepannu
MIOCPEACTBOM M3yUYEHUSI HAIMOHAJIBHBIX BUJIOB CIIOPTA.
4 O0bem yueOHOH TMCUUNIIMHBI

Cemectp
Bcero
Bupl yue6HOM paboThI I cemectp 4 cemectp
3E Axan. 3E Axaj. 3E Axan.
4. q. q.
OO61ast TpyA0eMKOCTh AUCHUIUIHHBI 110 2 12 1 36 1 36
y4eOHOMY IUIaHy
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 2 72 1 36 1 36
Jlexuun (Jlek) 0,2 8 0,1 4 0,1 4
[Ipaktuueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Buj UTOroBOr0 KOHTPOJIS: 3auer 3auer
Beero Cemectp
Buner yae6HOI paboTh I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E A(I:{Tp.
OO61ast TpyA0€MKOCTh AUCHUTIINHBI 110 2 54 1 27 1 27
y4eOHOMY IIaHy
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2 54 1 27 1 27
Jlexuuu (Jlek) 0,2 6 0,1 3 0,1 3
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
Bujx HTOroBOro KOHTpOJIf: 3auer 3auer

AHHOTa U padoveil NPOrpaMmMbl JUCHUIIIHHBI
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«JIeKTUBHbIE JHCHUILINHBI 110 (pU3MYecKOii KyJIbType U CIIOPTY»

1 Heap aucuMmiauHbl — ¢GopMupoBaHue (U3NYECKONH KyNIbTYphl JIMYHOCTH U CIIOCOOHOCTH
HaIpPaBJICHHOTO HCIOJB30BaHUS Pa3HOOOPA3HBIX CPEACTB (PU3UUECKON KYIbTYpHl M CHOPTA, TypU3Ma JUIA
COXpaHEHHS M YKPEIUICHHS 3J0POBbs, MCHUXO(PHU3MUYECKOW IMOATOTOBKM M CAaMONOJATOTOBKM K Oymymieit
npo(hecCHOHATFHON IATEIBHOCTH, TIOJIYYeHHH HAaBBIKA B OJTHOM U3 BRIOPAHHBIX BUJIOB CIIOPTA.

2 B pe3yabraTe H3yYeHUs] JUCHHUILINHBI 00yYAIOLIUICH J0JI/KEH:

Obnadamye CleAyIOMUMA KOMIIETEHIIMSMU ¥ WHIUKATOPAMH UX TOCTH)KECHUS:

VK-71.1,72,73,7.4

3nams:

- HayYHO-TIPaKTUYECKHUE OCHOBBI (PM3UYECKOM KYIBTYPHI U 370pOBOTO 00pa3a *KHU3HH;

- BIMSHHE O3J0POBUTEIBHBIX CHUCTEM (U3NYECKOTO BOCIUTAHUS Ha YKPEIUIEHHE 3/10POBbs,

MpOoPUIAKTUKY MPOGECCHOHATIBHBIX 3a001€BaHUI U BPEIHBIX IPUBBIYEK;

- c110cOOBI KOHTPOJIS ¥ OLIEHKU (PU3NYECKOTO Pa3BUTUS U (PU3HUECKOM MOArOTOBIEHHOCTH;

- mpaBWwiIa U CHOCOObI IUIAHUPOBAHUS HMHIMBUIYaJIbHBIX 3aHATHH pa3Iu4yHOM  1IeJeBOM

HaIpPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuud MXTU-PXTY um. JI.U. Menaeneena.

Ymems:

- TIO/IEPKUBAThH JIOJDKHBIA YPOBEHBb (PM3UUECKOMN IMOTOTOBIECHHOCTH ISl 00ecTieue s TOJTHOIIEHHOM

COLIMANIBHOM U TPO(ECCHOHATILHOM JesITENbHOCTH;

- HCHOJIb30BaTh OCHOBBI (D)M3MUYECKON KYNIbTYphl Ui OCO3HAHHOTO BBIOOpa 310pOBbECOEpEraromnux

TEXHOJIOTUH C Yy4YeTOM BHEIIHMX M BHYTPEHHHMX YCJIOBHH peanu3anuu podhecCuoHaIbHOM

NesITeNIbHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCS (PU3NUECKON KyJIbTYPOH U CIOPTOM;

- OCYILECTBJIATh CAMOKOHTPOJIb 33 COCTOSIHUEM CBOErO OpraHu3Ma M coOMI0aTh MpaBuiia TUTUEHBI U

TEXHUKU 0€30IMacHOCTH;

- BBINOJIHATh MHAWBUAYAJIBHO NOJOOpaHHBIE KOMIUIEKCHI MO (PU3MYECKON KyIbTYpEe M Pa3IUYHBIM

BHJIaM CIIOPTa;

- OCYILIECTBJISITh TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATHH (u3zndeckoi

KYJIBTYPOU U CIIOPTOM;

- BBIIIOJIHSTH IPUEMBI 3AIIUTHI 1 CAaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemy:

- CPeJICTBAMM U METO/IaMU YKPEIUIEHUS 3J0POBbs, PU3MUECKOr0 CaMOCOBEPIIEHCTBOBAHUS;

- IOJDKHBIM YPOBHEM (pr3HUeCcKON IOArOTOBICHHOCTH, Ul 00eCcIeYeHHs OJHOLEHHON COLMaIbHON 1

po(hecCUOHAIBHON 1EATEIbHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMH HABBIKAMU B OJIHOM U3 BUJOB CIIOPTA;

- HCIOJIB30BaTh NPUOOPETEHHbIC 3HAHUSA M YMEHUS B MPAKTHUECKOM AEATENbHOCTH U MOBCEIHEBHOU

KU3HU

3 Kpartkoe coaepxxanue JUCHUIIIHHBI

Paszoen 1. OcHOBBI OCTPOEHUS 030POBUTEIILHON TPEHUPOBKU. TeOpeTHUeCKO-METOIMYECKUE OCHOBBI
¢u3nueckoil KynbTypsl U cropta. CojepiKarenbHble OCHOBBI 0370POBUTENBHON (PU3MUECKON KYyIbTYpPbI U
ciopta. OCHOBHBIE HAaNpaBJICHUS: 03/I0POBUTEIbHO-PEKPEATUBHOE, O03/0POBHUTEIbHO-PEAOUIUTALIIOHHOE,
CIIOPTUBHO-peadMIINTAIIMOHHOE, TUrueHndeckoe. [ToBblenne (GyHKIMOHAIBHOIO COCTOSIHUSL OpraHu3Ma U
¢u3nyeckoil moaroroBieHHOCTH. CrocoObl peraaMeHTanuu Harpy3ku: PU3KyIbTYPHO-03/10pOBHUTEIbHbIE
METOJUKH U cuUcTeMbl. OCHOBHBIE (Da3bl 03J0POBUTENBLHON TPEHUPOBKHU. OlLlEHKA COCTOSHUS 370pOBBS U
¢u3n4YecKOil MOJArOTOBIEHHOCTH 3aHUMAIOLIMXCS (U3NYECKON KylIbTypoil M crnopToM. DyHKIMOHAIbHBIE
npoosr (UCC, Al, )KEJT u 1.1.).

Pasoen 2. JIBurarenbHble BOBMOKHOCTH YeloBeka — BocnuTanue uznueckux kayects. BOCK I'TO.
Mertoauka opranuzanuu U mnpoBereHuss BunoB ucnbiTanuii ['TO. Cucrema B3auMmojneiicTBus B cdepe
¢u3nyeckoil KyabTypbl W crnopra. Bocrnurtanue ¢usnyeckux KadecTB, oOyvarommuxcs (OTaeNbHBIE
Ka4eCTBEHHbIE CTOPOHBI IBUTaTEIbHBIX BO3MOXKHOCTEH YETIOBEKA).

Paszoen 3. Metoquka opraHu3alid W HPOBEIEHHS CIIOPTUBHBIX COPEBHOBAHUN M (HU3KYIbTYPHO-
MacCOBBIX MEpOINpPHUATUNA. XapaKTepUCTUKAa CHOPTHBHBIX COPEBHOBAHMM U (HU3KYIBTYPHO-MAaCCOBBIX
MeponpusTHii. CHOpTUBHBIE COPEBHOBAaHUS, IPOBOJAMMBIE IO OOIICTIPUHATHIM MpaBwiaM. EauHBIHA
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KaJCHJapHBIH TUlaH (QU3KYJIBTYPHBIX W CIHOPTUBHBIX Meponpuatuii). OpraHumsanusi CIOPTHBHBIX
MeponpusaTiil. Onumnuiickas xaptus. denepanbpHble (CHEUalIbHbIE, HALMOHAJIBHBIE) 3aKOHBI CIIOPTE.
Knaccudukanusi cnopTUBHBIX copeBHOBaHU. HpaBcTBeHHBIC OTHOmIEHUs B criopre. Fair Play («YectHas
Urpa») — Kak OCHOBA 3TUYHOTO NoBeaeHU B ciopTe. Konekc cnopruBHO 3Tuku. [Ipoduiaktuka HapynieHuid
cnoptuBHoil 3Tuku. BAJIA. Konexc BAJIA. MexayHapoaHas KOHBEHIIUs 0 00pb0e C TOMMHIOM B CIIOPTE.

Pasoen 4. BoctiutatensHas pabora

Lens BocnuTaTenbHOW pabOTBl — CO3JaHME YCIOBUWM JUIsl AKTUBHOM KU3HENEATEIbHOCTH
o0yJaromuxcs, UX TPaKJaHCKOTO CaMOOIIpeIeNIeH s, MPO(HEeCCHOHATFHOTO CTAHOBJICHUS  WHAWBUYaJIbHO -
JUYHOCTHOM camopealv3allid B CO3UAATEIbHOW AEATEIbHOCTU AJIsl YJAOBJIETBOPEHUS MOTPEOHOCTEN B
HPaBCTBEHHOM, KYJIbTYPHOM, HHTEJUIEKTYaTbHOM, COITUAIEHOM H MPO(ECCHOHATLHOM Pa3BUTHH.

BocnutatenbHas paGota Ha kKadenpe (puU3MUECKOro BOCHUTAHMS HAIpaBi€HAa HA OpraHU3alMIo
BOCITUTBIBAIOLIEH Cpe/bl M YIPABIECHUE Pa3HbIMHU BHJIAMU JAEATEIbHOCTU O0YYarOMIMXCS C LIETIbI0 CO3/1aHus
YCIOBUN [UIsi UX NPUOOLIEHUS K COLUOKYIbTYPHBIM M JIyXOBHO-HPAaBCTBEHHBIM IIEHHOCTSIM HapoJIOB
Poccniickoit ®denepanuu, NOJHOLEHHOTO DPAa3BUTHs, CAMOPA3BUTUSA U CaMOpEAIM3alMy JIMYHOCTH IIPU
aKTUBHOM YYacCTHUU CaMUX 00Yy4arolnXCsl.

Hanpasnenus u Buasl AedreabHOCTH oOyyaronuxcs B BocnuTtaTtenbHoi cucteme OOBO:

1. TlatpuoTuueckoe — ydacTu€ B COpPEBHOBaHUAX, mocBsmieHHBIX J[Hio I[loGeast B Benukoit

OreuectBenHoit Boitne 1941-1945rr. u Jnto 3ammrHuka OTeuecTsa.

2. ®duznyeckoe, KylIbTYpHO-TBOpUECKOe — (OpMUPOBaHKE Y 0Oydaromuxcs OepekHOro OTHOLIEHUS K
KYJIbTYPHOMY HACJIEIUIO M TPAIULMIM MHOIOHAIIMOHAIBHOTO Hapoaa Poccniickoit denepanuu:

a. CryneHdyeckoe MEXIyHApOJIHOE COTPYIHHUYECTBO —TipoBefeHHe CrnapTakuaabl HWHOCTPAHHBIX
CTYIECHTOB;

b. VYyactue B Cnaprakuaae PXTY um. J[.U. MenaeneeBa no pa3nmnyHbIM BHAAM CIIOPTA;

c. JloGpOBOIBUECTBO — MOMOILb B MOATOTOBKE M IPOBEIECHUS COPEBHOBAHUN PA3IMYHOTO YPOBHSL.

4 O0beM yueOHOH TMCUUTIIMHBI
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B Cemectp
Bun yae6HOMI paboThI aKajieM. 1 2 3 4
qacax
OO01mast TpyI0eMKOCTh TUCIUTUIHHEI 110 328 56 92 90 90
yu4eOHOMY IUIAaHY
KonTakTHasi pabora — ayAnTOpHbBIE 192 32 64 64 32
3aHATHSA
[Tpaktuyeckue 3ansTus (I13) 192 32 64 64 32
CamocrosTenbHas padora (CP) 136 24 28 26 58
KoHTakTHas camocTosiTeNbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMOoCTOATETFHOE U3YUCHUE Pa3/ieioB 135,2 23,8 27,8 25,8 57,8
JTMCIUTUTHHBI
Buj HTOroBOro KOHTPOJIS: 3a4er 3a4er 3a4er 3a4er 3a4er
3a4yeT / IK3aMeH
B actp Cemectp

Bun yue6noit paboTbl qacax I I Il v
OO6mast TpyI0€MKOCTh TUCIUIUIUHEI TI0 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonTakTHasi pabora — ayAnTOpHbBIE 144 24 48 48 24
3aHATHSA
[Tpaktuueckue 3ausatus (113) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 43,5
KonTtakTHas camocTosiTennbHast pabota 0,6 0,15 0,15 0,15 0,15
CamMocTosTeTpHOE H3yUeHUE Pa3/IeIIOB 101,4 17,85 20,85 19,35 43,35
JIMCIUTUTHHEI
Bujx uTOroBOr0 KOHTpOJIS: 3a4er 3a4er 3a4er 3a4yer 3a4yer
3a4er / 9K3aMeH

102



AHHOTAI U padoyeil MPoOrpaMMebl AU CHHUILJIMHBI
«BBenenue B MHGOPpMAIMOHHbIE TEXHOJIOTHI»

1. eap IMCHMIUVIMHBI — O3HAKOMJICHHE CTYJIEHTOB C TEOPETUYECKUMH, MPAKTUYCCKUMH U
METO/I0JIOTHYECKUMU OCHOBAMH COBPEMEHHBIX HH(DOPMAIIMOHHBIX CUCTEM. B paMKax n3ydeHusl JUCIUILTAHBI
Yy CTYIEHTOB (OPMHUPYIOTCSI TECOPETUYCCKHE 3HAHUS M MPAKTUYCCKHE HABBIKU IO HHCTPYMEHTAILHBIM
CpelcTBaM MporpaMMHOro ooOecriedeHus. CTyIEeHThI W3y4alOT Ha MPAKTUKE BUABI HH(DOPMAIIMOHHBIX
TEXHOJIOTHH.

3agayd  QMCHUIIMHBI — TIPUOOPETEHHME CTYIACHTaAaMH TMPOYHBIX TEOPETUUYECKUX 3HAHUUA U
MIPAKTUYECKUX HABBIKOB B 00JIACTH MHPOPMAITUOHHBIX TEXHOJIOT HIA.

2. B pe3yabTaTe u3yyeHHs TUCIUNIHHBI 00YYAIOIIHIICS TOJIKEH:

Obnadams ClenyONUMA KOMIIETCHIIUSMU U UHIANKATOPAMH UX JOCTHKEHUS
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbpTaTe ocBOSHUS AUCIUIUITMHBI CTYJICHT JOJIKEH:
3nameo:

— TIPOIECChl, METOJBI TOHCKa, cOOpa, XpaHEHUs, OOpaObOTKH, MPEACTABICHHS, PACIPOCTPAHCHUS
nHpOpMAIIUU W CMOCOOBI OCYIIECTBJICHHUS TaKUX IIPOIIECCOB W METONOB (MHGOPMAIIMOHHBIE
TEXHOJIOTUN)

— COBpPEMEHHBbIE WHCTPYMEHTAJIbHBIE CPEbl, MPOTPAMMHO-TEXHHUECKHE TIAaTGOPMBI U TPOTPAMMHBIE
CpelncTBa, B TOM YHCJI€ OTEYECTBEHHOTO IIPOM3BOJICTBA, HCIIOJIB3YeMBIC JIJISi DPEIICHUS 3aiad
npodeccnoHabHOM 1eATeNbHOCTH, U MIPUHIIUIIBI UX paOOTHI.

Ymemy:

— BbBIOMpaTh M HCIOJIB30BAaTh  COBpPEMEHHbIE  WHGOPMAIMOHHO-KOMMYHUKALIMOHHBIE U
MHTEJUJIEKTYaJIbHbIE TEXHOJIOTUH, HHCTPYMEHTAJIbHbBIE CPEbl, IPOrPAMMHO-TEXHUYECKHUE MIATPOPMBI
U TporpaMMHBIE CpPEICTBA, B TOM YHCIE OTEUECTBEHHOTO IPOU3BOJACTBA, IJIs pELICHHs 3a/adu
npodeccuoHabHOM 1eATENbHOCTH

— aHaANM3HpOBaTh MpoQecCHOHANbHbIE 3aJayd, BBIOMpPATh M HCIOJB30BaTh moaxojsmme WT-
TEXHOJIOTHUHU.

Braoemy:

— HaBBIKaMH paboThI ¢ JekanuMu B ocHoBe U T-petienuii nanHbIMU

— HaBBIKAMH MPUMEHEHUS! COBPEMEHHBIX WH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX U UHTEJUIEKTYaIbHBIX
TEXHOJIOTUH, UHCTPYMEHTAJIbHBIX CPEACTB, B TOM YHUCJIE OTE€UECTBEHHOIO POU3BOJICTBA, IS PEIICHHUS
3a/1a4 MpoQecCUOHANBHOMN 1eATeIbHOCTH.

3. Kpartkoe cogep:xaHue JUCIHHUILIHHbBI

1 cemecTp — OcHOBBI HHPOPMALIMOHHBIX TEXHOJIOT M
Paznen 1. BBenenue B uHGopManMoOHHbIE TEXHOJIOT M.

1.1. Crpykrypa oOmnepalMOHHBIX CHUCTEM, IaKeThl MNpHKIAAHbIX mporpamm, Microsoft Office.
Knaccugukanus nporpaMMHubix cpeacTB. CucTeMHOE U ITpUKIIaHoe mporpammHoe obecnieuenue [1IK. O630p
onepaunoHHbix cucreM (OC). IIpunuuns! co3nanus u cocraB OC: snpo, uHtepdeiic, apaiiepsl. Kparkas
xapakrepuctuka WINDOWS, monynsnsiii npunimn noctpoenus. Cpena WINDOWS: okHa, UX 2JIEMEHTHI,
paboTa B MHOTOOKOHHOM PEKUME.

1.2. TexcroBeiii pemakrop WORD, penakTopbl MaTeMaTHYeCKUX U XUMHUYECKHX (OpMyIL.
Bo3MoskHOCTH co3/1aHMs IIeKTPOHHBIX Ipe3enTaimii (Power point). Co3aanue JOKyMEHTOB pa3IHuHBIX GOpM
(cranmapTHbIX UM HecTaHAapTHbIX). Co3laHMe U PENaKTUPOBAHME TEKCTOBBIX JIOKYMEHTOB €
MaTeMaTUYEeCKUMHU U XUMUYECKUMHU (HOpMYIIaMu.

1.3. Tabmuunsrit nporieccop EXCEL: 0630p, Tumsl 1 agpecanus siueek, popmar siueek, BCTPOSHHbIE
¢bynkuuu, popmatupoanue tabnmun. EXCEL: Bo3aM0XHOCTH TabIUYHOTO PEIaKTOPa U UCIOIb30BAaHUE €r0
JUIsL peleHnss THPOPMALMOHHBIX U WH)KEHEPHBIX 3a/1a4. [locTpoeHue rpadKkoB U Auarpamm.
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1.4. EXCEL. Onepanuun ¢ maccuBamu. Pa3paboTka W peanm3anuisi TPOCTEHIINX aJITOPUTMOB C
HCII0JIb30BAHUEM BO3MOXKHOCTEM penakropa (HaX0)K/I€HHE MaKCUMaIbHOIO (MHUHMMAJIBHOTO) 3JIEMEHTA
BEKTOpa W MATPHIbl, HAXOXKJIEHUE CYMMBbI JIEMEHTOB BEKTOpa M MAaTpUIlbl, BBIYUCIECHHE MaTPUYHBIX
BbIpaKeHUH). PelieHne BBIUMCINTENBHBIX 337a4 C Hcnosib3oBaHueM Tabmuu. Pemenue CIIAY c
UCII0JIb30BaHNEM OOpPAaTHON MaTpUIIbL.

1.5. EXCEL Iloctpoenne TpadukoB W nuarpamMm. Pacuer (hyHKIMOHAIBHBIX 3aBHCUMOCTEH W
IIOCTPOEHHUE TpadUuecKux H300pakeHuil ¢ ucnoib3oBaHueM crtaHaapTHbix QyHkuuid EXCEL u mactepa
¢bynkuuii. [TocTpoeHne MOBEPXHOCTEH € HCIIOJIb30BaHHEM MacTepa auarpamM. [loctpoenue TMHAN TpeHa.

Pa3nes 2. AnropurmMbl 1 OCHOBBI IpOorpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmsl, TUnbl anroputmoB. Ilonstue anroputma u ero cBoiictBa. CrocoObl 3amucu
aNropuTMOB. MOIYIBHBIM NPUHLIMI IIOCTPOCHHS QJITOPUTMOB M mporpamm. [lakeT KommbproTepHON
matemaTuku MATLAB. XapakrepucTUKH S3bIKOB IMPOrpPaMMHUPOBAHUSA. DBOJIOLUUS W KIacCUpUKaLUs
SI3BIKOB ITPOrPAMMHUPOBAHMSL, UMIIEPATUBHBIE, (D YHKIIMOHAJIbHBIE, IOTHYECKHE, 00BEKTHO-OPUEHTUPOBAHHBIE,
ux KoMOuHaumu. IloHATHA TpaHCHSAIMM, KOMOWISILIMM, WHTEPOpPETALUH, HUX pa3nuyus. S3bIku
MIPOrpaMMHUPOBaHMSI BBICOKOTO ypoBHS. CTPYKTypHOE IPOrpaMMHUpPOBaHKE, ero oco0eHHoCcTH. O030p MakeToB
KoMmmbioTepHO# MatemaTrku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M NPHUHLHIBI CTPYKTYPHOTO IPOrPAMMHPOBAHMS,
wuocTpanus. bazoBele anropuTMuyecKkue KOHCTPYKLIMH (CI€IOBaHHE, BETBJICHHE, IMOBTOPEHME), HUX
peanuzanun. OnepaTtopsl s3bika nporpammupoBanuss MATLAB. OcnoBabie pemarenu (solvers) MATLAB
JUISL peasM3allii BBIYMCIUTENbHBIX aIropuTMOB. bubnunoTreka cranmaptHeix (yHkiuit size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. lloctpoenue rpadukoB (GyHKIMM OJHON M ABYX nepeMeHHbIX. Vcnonb3oBanue QyHkuuit plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmienue rpadukoB(3aroJOBKH, MOJMUCH IO
OCSIM | TIp.).

2.4. Onepauuu Haa MAacCMBaMHU: BEKTOpaMHU M MaTpHUI[AMH - CIIOKEHHUE, YMHOXEHHE,
TpaHCIIOHUPOBaHUE, oOparnieHue (inv), BEIYUCICHHE HOPMBI (norm), panra (rank) U ompeaenuTesss MaTpUIIbI
(det ). AnAropuTmMbl HaxXOXJIEHHS MAKCHMalbHOTO, MHHHUMAJIBHOI'O 3JIEMEHTa B MAacCHUBE, AJTOPUTMBI
COPTHUPOBKH M UX peanu3arus (Hanpumep, Selection Sort).

Pa3znen 3. Unciaennnie meroabl. Peasuzanus npocreiimux aaropurmon B cpene MATLAB.

3.1. UucneHnnsle METONbI, XapaKTEPUCTUKA U HUX OCOOEHHOCTH, IMOHSITHE CXOJIUMOCTH METOJA.
DneMeHTbl TEOpPUHM MOTPEHIHOCTEeH, KiaccuuKanus MOTpelHoCcTel, abCoNoTHasT W OTHOCUTENbHAs
MOTPEIIHOCTh, MOHATHE (PYHKIMU HOpPMBI. BBeneHue B CTAaTUCTUKY. AJNTOPUTMBI JJIi CTaTUCTHYECKON
o0paboTku uHOpMaIKK (BBIUYKUCICHUE TOYEUHBIX M HHTEPBAJBHBIX OLIEHOK pEe3yJIbTaTOB H3MEpsSeMOil
BenuuuHbl), ux peanuzanuu B [IKM MATLAB. VMcnons3oBanue ¢pyHkuuid min, max, median, var, polyfit,
polyval.

3.2. [Ipubnmwxkenue ¢pynkuuid. Murepnonsius MHorowieHamu. KycouHas uHTepHossius (CIuiaiH).
Onenka norpemnoctu. @ynkuuu MATLAB s pabotsl ¢ MHorownienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeluncneHue onpeaesieHHbIX HHTErPAJIOB, AITOPUTMbI METOJI0OB MPSAMOYTOJIbHUKOB, TpAlleUui 1
CumIicoHa, OLIEHKa MOTPEIIHOCTH METOJO0B. Peanuzamus anropuTMOB UHCIEHHBIX METOJIOB BBIUMCIECHUS
ompeeneHHbIX HHTerpaioB B cpeqe MATLAB, npuMenenue crannapTHeIX GyHKIHH trapz, quad, integral

3.4. UccnenoBanue (yHKIUU OAHON mepeMeHHOU. Pemienue HenuueliHoro ypaBHenus f(x)=0.
Otnenennie KOpHe. ANTOPUTMBI YTOUHEHHUS KOpHS (METOJ TOJOBHHHOTO aejieHus, HpioToHa, mpocToit
utepanun). CpaBHUTENbHBIE XapaKTepUCTHKHU. Peanu3zanus anroputmoB B cperie MATLAB mo 610k- cxemam
U C UCTIOJIb30BaHUEM peliaTeneii roots, fzero.

3.5. UccnenoBanue ¢pynkuuu oanoit nepemenHoil. Ilonck skctpemyma ¢yHKunu BeruucnurensHbie
QIITOPUTMBI HAX0XICHUS JTOKATBHBIX U TI00ATBHBIX SKCTPEMYMOB (METO/T ISICHUS OTPe3Ka MOToJIaM, METOT

30JI0TOTO CEUEHMS), UX pealln3aluy Mo OJI0OK- CXeMaM M C HCIojb3oBaHueM pemarens fminbnd B cpene
MATLAB.

Pa3nen 4. Komnbrorepusblie cetu. ba3pl JaHHBIX.
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4.1. KoMIbploTepHBIE CETU: TOIOJIOTMU CETE€W, MX XapaKTepuCTHKU. Tomojoruu cereil: 3Be3[Haf,
LIMHHAsL, KojblieBass. CeTH 3aKphITOrO THUIA: JOKAJIbHBIE M PACHpPEEICHHBIE CETH, KOPIOPATUBHBIE CETH.
[IporpaMMHO-TeXHHYECKOE OOecleYeHre: ajpecanus, OINEpalMoOHHAs CHCTeMa, aJanTepbl, ApanlBepsl,
MPOTOKOJIBI (0COOBIE SI3BIKM, HA KOTOPBIX OOMEHMBAIOTCS MH(pOpManueil KOMIBIOTEPHl B CETH, HAIpUMeEp,
TCP, TCP/IP, UDP).

4.2. TnobanbHbie cetn pasianuHoro macmradba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxxnoctn cetu  Mureprner, Cucrema TtenexkoHdpepeHuuid. OnekTpoHHas mnouta. Jloctym K
nHGOPMAIMOHHBIM pecypcaMm. 3amuTa nHpopmanuu. [lorsTne 6€30mMacHOCTH KOMIBIOTEPHON HHPOPMAITUH:
HAJE)KHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3al[UTa OT BHECEHUSI U3MEHEHU I HEYIIOJTHOMOYEHHBIMU 50
JMIIAMHU, COXPAHEHUE TaWHBI MEPEMUCKH B 3JICKTPOHHOW CETH AJTOPUTMBI 3aIUTHl HHPOPMAIIUU: METO/IbI
3alIUTHI, KOMIIBIOTEPHBIE BHPYCHl W Oopbba ¢ HHMHU. MeTOoIpl peanu3alnuy 3amuThl HH(QOpPMAIHH:
IIpOrpaMMHBbIE, allllapaTHbIe, OpraHU3aluOHHBIE.

4.3. Undopmanmonnsie cuctembl. Cucrembl yrpaBieHHs OaHKaMu M 0a3amMu JaHHBIX. PensuuonHas
Mozenb naHHbIX. CTpykTypa 3amucu, MeToAbl AocTyna K uHopmanuu. OOMEH NaHHBIMU C JIPYTMMH
npuioxxeHnssMu WINDOWS: TekcToBbIMU peJlakTOpaMu U 3J1€KTPOHHBIMU TaOIUIIAMU.

4.4. Pensunonnas 6a3a naHHeix ACCESS. I'nmaBHOe OKHO, MEHIO KOMAaHJ]I, IMaHelb WHCTPYMEHTOB.
Coznanue M OTKpbITHE 0a3bl JaHHBIX. BBOJ M pegakTHpoBaHUE JaHHBIX B PEKUME TAONULBI U PEXHUME
KOHCTpyKkTOpa. DopmMupoBaHue 3ampocoB. 3ampockl MPOCThIE U MHOTOTAOIWYHBIE, 3alPOCHI C YCIOBUSIMH.
Coznanme otueToB U GpopM. TexHomorus peanmsaiuu npocrenmux 3anad cpeacreamu CYBJ] ACCESS.

2 cemectp — IIpoduiabHoe nporpaMmmHoe odecnevyeHue /15 pelieHne 3a1a4 npodeccuoHaIbLHOM
JAesiTeJIbHOCTH

Pazngea 5. IIKM Python u 0co0eHHOCTH ero peaju3anuu JJIsl pelieHUs PacyeTHbIX 3a1a4 B XUMHH U
XHMHUYECKOH TEXHOJIOT M.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK TporpamMmupoBanus Python: o063op. OcoGeHHocTH U
CBOHCTBA 0O0BEKTHO-OpueHTHpOoBaHHOTO mporpammupoBanus (OOII). Co3maHue u  HCMOJIB30BAHUE
muctpuOytuBa Anaconda. Muadpactpykrypsl Spyder, Jupiter, ctpykTypa sizbika. OCHOBHBIE CTPYKTYPBI
JTAHHBIX (CIHCOK KOPTEX, OOBEKTHI) U ONepanuu Haja HUMU. AnroputMbl. OCHOBHBIE AJITOPUTMHUECKHE
KOHCTPYKIUU (CcliejloBaHKE, BETBJICHHE, IUKJIIbI) U UX peanu3aius B Python.

5.2. BBeneHnue B nporpamMmmupoBanue Ha s3bike Python. CTtpykTypa mporpamMmebl, OTCTYITBI, MOJIYJIH,
omnepaTopsl, (yHKIHH (MMEHOBAaHHbIE W AHOHUMHBIE), ocoOeHHOocTH. CTaHOApTHBIE U HECTaHIAPTHHIE
¢byakuuu Python (o0mero HazHaueHUs, MaTeMaTHYECKUEe, 00pabOTKa CTPOK, BBOI/BBIBOI).

5.3. Pa3paboTka anropuTMoB, MpOTpaMMHPOBAaHKE U OTJIaKa mporpamMm Ha Python (B cpene Spyder).
VYmpasnstomue koHCTpyKIuy if, for, while.

5.4 O630p npeaAMETHO-OpPUEHTHPOBAHHOK OMOIMOTEKH MO ynel Python asis HaydHBIX U HHKEHEPHBIX
Boruncnenuit SciPy (Momymu scipy u numpy, a Takxe matplotlib), cpaBuenne ¢ MATLAB. OcHoBHas
CTpYKTYypa AaHHbIX NumPy /i BEKTOPHBIX U MAaTPUYHBIX BhluKcieHui ndarray. OcOOEHHOCTH BBITIOJIHEHUS
NecTBUM Haj MaTpuiamu (ClIo)KeHHe, BBIYMTAaHUE, YMHOXKEHHue, oOpaiieHue) Ha s3bike Python.
WudopmarronHbie MaTpHuHbIe QYHKIUHU (HOpMa, OTIpeIeiuTe b, panr). Metoasl ndarray — T, copy, shape,
size, ndim u Ap., HUHACKCUPOBAHUE, MATPUYHOE MTPOM3BeieHUe U PyHKIIMU Moayns numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ ucnons3oBanuem moayas matplotlib. @ynxnuu momyns mat-
plotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapameTpoB U aHHOTHPOBAHUE
rpaduKoB.

Pasnen 6. Meroabl BhIMMCIANTENIbHOM MaTeMaTHKH. OCHOBHBIE 3Tanbl pelieHusi 3aga4 Ha JBM.
Pemenne cucremM inHeiiHbIX anredpandeckux ypasaenuii (CJIAY).

6.1. IlpsaMble ¥ UTEpallMOHHBIE YHMCIEHHBIE METOJBI. DJIEMEHTHI TEOpUM norpemHocteil. [lonsatue
HOpMBI. OCOOEHHOCTH MAIIMHHOM apupMeTUKH (KpaTkuii oBTOp). OCOOEHHOCTH BHINOJIHEHHS AEHCTBUM HAJl
MaTpullaMH (CJOXEHue, BhIUMTAHUE, YMHOXEHHEe, oOpaiieHue) Ha s3bike Python, mHpOpmanmonnsie
MaTpu4Hble PyHKIHUU (HOPMa, ONIPEAeTUTENb, PaHT).

6.2. Pemenue cucrem nuHeiHbIX anreOpamdeckux ypaBHeHuit (CJIAY). IlocranoBka 3amauu.
[TorpenrHocTn. MeToabl ¢ HMCIOJIB30BaHWEM OOPATHOW MAaTpPHUIBI M METOJ MPOCThIX UTepanuid. Pemienue
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CJIAY B Python ¢ ucnons3oBanuem moxayneit numpy.linalg u scipy.linalg. u ¢pynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p meronoB pemieaust CJIAY. BpruucnurenbHas yCTOWYHBOCTH, CXOJAUMOCTH METOJIOB.
OOyCcnoBIIEHHOCTh CUCTEMBI IMHEHHBIX anreOpandeckux ypaBHeHuid (CJIAY) u uncino o0ycaoBIEHHOCTH.

Paznen 7. OOpaGoTrka pe3yJbTaTOB H3MepeHUsi OAHON BeauyuHbl. [Ipubamxenue QyHKUMU
MHOT'0YIEHAMH C OJJHOM He3aBMCHUMOI nepeMeHHOi. Pemenne cucrem HesimHeiiHbIX ypaBHeHuii (CHY)
YHCJIEHHBIMH METOJaMH.

7.1. O6paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX. To4YeuHble M HHTepBalbHbIE oleHKU. DyHkuuu Python.
Omnpenenenue kpurepus CThIOJIEHTA

7.2. Tlpubnmxenne (yHKOWA. METOIBI WHTEPIOJSAINNA 3aBUCUMOCTEH C OJHOH HE3aBUCUMOU
nepeMeHHol. MHTepnonasuuoHHblil MHOrowieH Jlarpanxa, peanusanus B Python.

7.3. Tlpubnmxenue ¢GyHKUNA. MeTOapl anmpoKCUMallUM 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemeHHol. Meton Haummenbminx kBagpatoB (MHK). MHcnons3oBanume ¢ynkuuii Python s
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. AnroputMmbl MeTo/a TIpocToM uTepaunu U mMeroga Hetotona - Padcona mis pemenus CHY.
CKOpOCTh CXOMMOCTH, OLIEHKH MOrpemHocTy. Peanusanus meronos B Python.

7.5. MeTtoarka UCTIONIB30BaHMS peliaTesiei B Moaye scipy.optimize, pyHkuuu root_scalar, root.

Pasnen 8. PemieHue 3a1a4 MHOTOMEpHOH ONTHMHU3ALUM YUCJICHHBIMM METOAAMHU. AHAJIN3 U peLIeHUe
AU pepeHIHAIbHBIX YPABHEHUI YHCICHHBIMUA METOAAMH.

8.1. Kmaccudpukanmst 3agad ¥ METOJOB ONTUMHU3ANMHU. MeToa TpaJueHTHOTO cmycka. Meron
nedhopMupyeMoro MHOrorpanHuka. Peanuzamus metoioB B Python.

8.2. Berpoennsie metonbl SciPy. BeiGop pematens B Mosyse scipy.optimize BeTpoeHHBIE METOIBI
SciPy, ¢pynkiuu minimize scalar, minimize.

8.3. Anroputmbl METOJOB pemieHus auddepeHnnalbHbIX ypaBHeHHH. Metoasl Diiepa W €ro
Moupukanuu. Peamuzammst metonoB B Python. Bwibop pemarens B momyne scipy.integrate, GhyHKIUN
solve_ivp, solve_bvp.

4. O0beM TUCUMILIMHBI M BUIbI Y4eOHOH padoThI

Cemectp
Bcero
Bijt yueGHoi paboTs! 1 cemectp 2 ceMecTp
3E Axan. 3E Axan. 3E Axan.

9. q. q.
OO01mas Tpy10eMKOCTb JMCHUILJIMHBL | 6 216 4 144 2 72
KonrakTHasi paboTa — ayIMTOpPHBIE 3,78 136 236 85 1,42 51
3aHSATHSA:
B TOM 4HCIIe B (popMe MpaKTUYECKOM 1 36 0.5 18 0.5 18
MTOATOTOBKH
Jlexuuu (JI) 0,47 17 0,47 17 - -
[Tpaktueckue 3anstus (I13) 1,42 51 0,94 34 0,47 17
B TOM 4HCIe B (popMe MpakTHIeCKOn 05 18 0,25 9 0,25 9
MTOATOTOBKH
JIaGopatopusie padotsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4ucie B popMe MPaKTUIECKOM 05 18 0,25 9 0,25 9
MOATOTOBKH

CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21
IlepepaboTka yueObHOTO MaTepuana 0,06 2 0,06 2 -

IloaroroBka k MPaKTUYICCKUM

0,17 6 0,06 2 0,11 4
3aHATUSIM

[TonroroBka k 1a00paTOPHBIM

0,31 11 0,06 2 0,25 9
pabotam
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[ToaroTroBka K 3K3aMeHy 0,36 13 0,36 13 - -
IToaroroBka Kk IpOMEXyTOYHOMY 0,17 6 0,06 5 0,11 4
KOHTPOJITIO
Jlpyrue BUIbI CaMOCTOSTEIBHON 0,17 6 0,06 5 0,11 4
paboThI
Buabl KOHTpOJIS
3auer - - + +
9K3aMeH + + - -
KoHTakTHas camocTosiTesbHas paboTa 0,4 0,4 -
CaMOCTOATENHEHO U3YUECHUE PaA3ICTIOB 1 356 1 356 - i
IUACIUATLINHEL
Bua nToroBoro KoHTpoJIs: JK3aMeH 3auer
Beero 1 CeMGCT}S eMGCTPZ ceMecTp
Bun yaeOHol paboThI
3E Axkan. 3E AcTp. 3E Actp.
q, q. .
OO0uiasi TPy10€eMKOCTD TN CHUTITHHBI 6 162 4 108 2 54
KonrakTHasi paboTa — ayIMTOpPHBIE 3,78 102 236 | 63,75 | 142 | 38,25
3AHATHA:
B TOM 4HCIIe B (popMe MpaKTHISCKON 1 97 0.5 135 0.5 135
IIOATOTOBKH
Jlexrum (J1) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ausatus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM YHCJI€ B OpME MPAKTUUECKON 0.5 135 0,25 6,75 0,25 6,75
MMOJATOTOBKH
JlabopaTtopusie paboTs (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM YHCJIE€ B OpME MPAKTUUECKON 0.5 135 0,25 6,75 0,25 6,75
MMOJATOTOBKH
CamocrositesbHas padora (CP) 1,22 33 0,64 17,25 0,58 | 15,75
[TepepaboTka yueOHOTO MaTepuaa 0,06 1,5 0,06 15 - -
[ToaroroBka K MpaKTUYECKUM 0,17 45 0,06 15 0,11 3
3aHATUAM
[ToaroroBka K J1abopaTopHBIM 031 | 825 0,06 15 0,25 6,75
pabotam
IToaroToBka K 3K3aMeHy 0,36 9,75 0,36 9,75 - -
[ToaroToBka K MPOMEKYTOYHOMY 0,17 4.5 0,06 15 0,11 3
KOHTPOJTIO
Jlpyrue BUbl CaMOCTOSTENBHOMN 0,17 45 0,06 15 0,11 3
paboThI
Buabl KOHTpOJIs
3auer - - + +
9K3aMeH + + - -
KoHnTakTHas camocrositenbHas paboTa 0,3 0,3 -
CaMoCTOATENHHO U3YUeHUE Pa3AeNioB 1 26.7 1 26.7 - )
JUCLUILINHEI
Bujx uToroBoro KOHTpoJIf: JK3aMeH 3ager
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5.2 IncuunauHbl 4acTH, GopMupyeMoii y4acTHUKaMHU 00pa30BaTe/IbHbIX OTHOLICHHUH (00s13aTe/IbHbIC
BapHATUBHbIE JMCUHMIIHHbI)

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILIMHBI
«JIabopaTOpHBIil NPAKTHKYM 110 OPraHU4YeCKOi XUMHUH»

1 Heap aMCOUMIVIMHBI — TNPUOOPETCHHME CTYJISCHTAMH OCHOBHBIX 3HAHWW W HABBIKOB IS
OCYILIECTBIICHUS CHHTE3a OPraHUYCCKHIX BEIICCTB.
2 B pe3yJabTaTe H3yYeHUs] TUCHUTLIUHBI 00YYAIOLIUICS T0I/KEH:
Obnadams CIEAYIONUMU KOMIICTCHIMSAMA U WHAUKaTopamu ux goctmwkenus: VK-1.1; YK-1.4; VK-
1.5.
3namo:
—  TeXHUKY 0€30I11acHOCTH B JaOOPATOPUN OPTraHHMYECKON XUMUM;
—  TPHUHIHAIKI 0€30TIaCHOTO 00pAaIeHUs C OPraHUuICCKUMU COCAMHCHHUSIMU,
—  METOJIbI U BUJBI XpoMaTorpaduu JJis OTpeIesICHUs] COCTaBa PEAKIIMOHHON CMeCH;
—  TCOPETHYECKHE OCHOBBI CITOCOOOB BBIJICIICHHS, OYMCTKH W UACHTH(DHUKAIMH OPTaHUYECKUX
BEIIECTB;
—  JKCICpUMEHTAIbHBIC METOIBl TPOBEJCHHS OPraHUYEeCKHX pEaKIHi, MPOTEKAIONIUX II0
Pa3IMIHBIM MEXaHU3MaM;
—  OCHOBHBIC 00IIME METOAMKH B3aUMHOM TPaHC(HOPMAIIMH KIIACCOB OPTaHUIECKHX COCTUHCHHIM.
Ymems:
—  TPHUMEHATh TEOPCTHYSCKHUE 3HAHWS W OKCICPUMEHTAIBHBIC METOJBI  MCCIICAOBAHUS
OpPraHMYECKON XUMUH TPU PEIICHUH MPOQPEeCCHOHATBHBIX 33]1aY;
—  chopmynupoBath npobdaeMy u 000CHOBATH BHIOOP MPUOOPOB M IKCIIEPUMEHTATIBLHBIX METOIOB
UCCIIEIOBAHUS, IOCTAaBUTH LIETU U 33/1a4l 1 HAMETUTh MyTH UX JOCTHUKEHHUS;
—  CHHTE3UpPOBATh COCIMHEHMS M0 MPEI0KEHHON METOMKE;
—  TPOBECTH BBbIJEJICHHE M OYUCTKY CHHTE3UPOBAHHBIX BEIIECTB HAa OCHOBE TEOPETUUYECKUX
3HAHUM MO OPraHUYECKOU XUMUU;
—  BbIOMpaTh palMOHaJIbHBINA CIOCOO BBIACTEHUS U OUUCTKH OPraHUYECKOTO COeTMHEHUS;
—  NPEICTaBIATH JaHHbIE J1a0OpAaTOPHOTO HCCIEAOBAaHUSA B BUJE T'PaMOTHO OGOPMIIEHHBIX
METO/IUK;
—  TPOBOJAUTH AHAIMU3 M KPUTUYECKH OLEHUBATH MOJYYEHHBIE SKCIIEPUMEHTAIIbHBIC JaHHBIEC,
00001aTh 1 J1enaTh 000CHOBaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB;
—  BbIOpaTh cnocol uAeHTU(UKALIMY OPTraHUYEeCKOTO COSTUHEHUSI.
Braoemy:
—  KOMIUIEKCOM COBPEMEHHBIX OSKCIIEPUMEHTAIBHBIX METOJIOB OPraHMYeCKONW XUMHUU IS
pelIeHNs KOHKPETHBIX HCCIIE0BaTENbCKIX 3a/1a4;
—  DKCHEPUMEHTAIbHBIMU METOJAMH MPOBEICHUS OPTraHUYECKUX CHHTE30B.
—  OCHOBHBIMH METOJIaMU UACHTU(PUKAIIMN OPTaHUYECKUX COCTUHEHUI
—  nmpueMaMu oOpaOOTKHU U BBIJCICHUS CHHTE3UPOBAHHBIX BEIIECTB;
3HAHUSIMH OCHOBHBIX 3aKOHOB OPraHMYECKOM XUMHUU [UIsl COJEpKATEIbHON WHTEpIpeTalun
MOJTy4YE€HHBIX IKCIIEPUMEHTATbHBIX PE3yIbTaTOB.

3 Kpartkoe copep:kanue JHCHUILTHHBI

Pazoen 1. «Ilpasuna u memoow: pabomwl 6 1aOOpAMOPUU OP2AHUYECKOU XUMUUY

1.1  IlpaBua 6e30macHoi paboTHI B 1aOOPAaTOPHH OPraHUYECKON XUMHH

be3onacHble npreMsbl 1 paBuiia paboThl B 1a00OPaTOPUN OPraHMYECKOW XUMUH.

1.2 Meronsl paboThl B 1a00paTOPUN OPTaHUUECKON XUMUU

OOmue wmeronsl paboThl B Jlaboparopuu opraHuueckoi xumuu. HarpeBanme. OxmaxjaeHue.
IIepememuBanue.

1.3  JlabGoparopHas nocyna, o0opyaoBaHHE U IPUOOPHI

ITocyna, Haubonee yacTo nmpumeHsiemas B aboparopun. [IpuGops! U1 onpeneneHus: TeMIepaTypbl
miaBienus. Becel. Tepmometp. Potopasiit ucmaputens. Pedpakromerp.
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Paszoen 2. «Memoovl uoenmughuxayuu, ouucmru u 8bl0eNeHUs. OPLAHUYECKUX COCOUHEHULLY

1.1  Xpowmarorpadus

WnenTudukanys opraHnYecKUx BEUIECTB MOCPEICTBOM pasziHuHBIX BUIOB Xpomatorpaduu (TCX,
xpomarorpadus Ha Oymare, wnoHooOMeHHas xpomatorpadusi, BOXX). IIpumenenne TCX s
UACHTU(HUKAIIMA OPTaHUYECKUX COeAMHEHHH. ANCOpPOEHTH M 3Ir0eHTHI, ucnosibdyembie B TCX. Bribop
amoeHTa. OOHapyxenue BemectB. OOHapyxenue BemecTB. Koadduuuent ynepxusanus. Kospoumment
pacnpenenenus. Pabora ¢ kanwuisipamu.

1.2 Merto1bl OUMCTKH KUAKUX BelecTB. [leperonka

OKCTpakus, i HU3BJICUCHUS (BBIICICHUS) OPraHUYECKOro BEIECTBA W3 BOJBI. DKCTPaKLMs C
IIOMOIIIBIO JCJIIUTEIIHOM BOPOHKHU. BrICylmmMBaHue 3KCTpakToB ocymuTeneM. [leperonka. Buabl neperonku
(bpakimoHnHa, BakyyMHasi, TIEperoHKa ¢ mapoM, Ipu atMoc(epHOM JaBieHUH). BricylnBaHue KHIKOCTEH.
Ocymurenu. OmnpeneneHne TemoepaTypbl KUNeHMs M KodpduuueHTa mnpenomieHus. PpakiuoHHas
neperonka. Pabora ¢ ¢punsTpoBaibHON Oymaroi. OTroHKa pacTBOPUTETIS.

1.3 MerTo1bI OYMCTKH TBEPABIX BemlecTB. [lepekpucTamm3ams

MeTtopl OUMCTKH TBepAbIX BemiecTB. Bosronka (cyomumanus). TemmepaTypa BO3TOHKH U
TeMmmepaTypa IUIaBJICHHUs, BO3TOHsMOIIErocs BemecTsa. Ilpubop mans  BosroHku. Ilepeocaxnenue.
Ilepexpucrammuzanus. Otanel nepekpucraumsanuu. [lonbop pactBopurend. HaceblmeHHBIN pacTBOp.
l'opsiuee ¢unbTpoBanue, BakyymHas ¢unbTpauusa. OnpeneneHue TeMneparypsl IiaBieHus. TemmepaTypa
IUJTaBJICHUS CMEIIaHHOMN MpOOBI.

Pa3zoen 3. «Cunme3s opeanuueckux coeOuHeHuiy

3.1  Cunresnt

Ienu u 3a1a4um SKCIIEPUMEHTa B OpraHM4ecKoM cuHTe3e. TeopeTnyeckue OCHOBHI mpouecca. Boioop
ycinoBui peakuuu. Pacuer cuHTeza. OOmume mnpaBuia MOATOTOBKM W TPOBEIACHUS CHHTE3a. TeXHHKa
oe3omacHocTtu. [Ipubop mns mpoeneHus cuHTe3a. [IpoBenenue ombiTa. KOHTpOJH 3a XOIOM pEaKIvy.
Boigenenue, ounmctka W aHanu3 npoaykTa. CHHTE3bl BEUIECTB pPa3jMYHBIX KJIACCOB OPTraHUYECKUX
coenuHenuil. [IpoBeneHne 3KCrepuMeHTaIbHBIX METOJOB UCCIIEIOBAaHUS PEAKITU.

[IpoBenenue peakiuii, IPOTEKAIOUIUX IO MEXaHU3MaM:

- HyKJI€0(DUIIbHOTO 3aMEIlIeHUs] — CHHTE3 TaJIor €HAIKaHOB;

- HyKJI€O(WIHHOTO MPHUCOEAUHEHUS — CHUHTE3 CIOXKHBIX 3(QHUPOB KapOOHOBBIX KHUCJIOT, aMUJOB
KapOOHOBBIX KUCJIOT, a30TCOACPKALIUX aJIbJAECTUIOB U KETOHOB;

- 3JEKTPO(UIBLHOrO 3aMellleHUs] B apOMaTHUYECKOM DSy — PeakIuy HUTPOBaHMs, OpOMUpPOBaHUS,
cynbupoBaHus;

- peakuuii JMa30TUPOBAHUS U A30COYCTAHNUS;

- peakuuii okucieHus (CUHTe3 aueToHa, 1,4-6eH30XMHOHA, OEH30MHOM KHCIOTHI) U BOCCTAHOBIICHHUS.

4 O0beM y4eOHOM M CHUILIHHBI.

O0BbeM THCHUILTHHBI
Bua yuyeOHo# padoThl Axan. | Acrp.
3E
4. 4.

OO0masi TPy10eMKOCTb IV CHUTLIIHHbI 5 180 135
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,89 32 24
Jleknun - - -
[Ipaktuueckue 3ausarus (113) - - -
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocrosiTesbHas padora 4,11 148 111
KoHnrakTHas camocrositenbHas paboTa
(AmmK uz VII ons 3au / 3a4 ¢ oy.) 411 0.2 0,15
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CamocTrosTenbHOE U3YyUEHUE Pa3/IeioB AUCIHUIUIUHGI (u1u Opyeue 1478 | 11085
BUObL CAMOCOSIMENbHOU PAOOMbL) ’ ’
Bujx uTOroBoro KOHTpoOJIf: 3auér

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«HCcTpyMeHTA/IbHbIE METObI (PU3UKO-XUMHYECKOT0 AHAJIN32 B TEXHOJIOTMHU YJIEKTPOXUMHYECKUX
NMPOU3BOJCTB

1 Heap QuCHMIVIMHBI — TpHOOpEeTeHUE OOYYAIOIIMMUCS 3HAHWA W KOMIETCHIUI 10 OCHOBHBIM
rpynnaM HMHCTPYMEHTAIBHBIX ((PU3HKO-XMMHUYECKHX M (DU3UYECKHX) METOJIOB XHMHYECKOTO aHajH3a
(MMXA), nHanbosee MHUPOKO MPUMEHSIEMBIX B IPOMBIIINIEHHOCTH U MCCIIE0BATEILCKOM padoTe.

2 B pe3yabTrare n3y4eHus JMCHUIIMHBI 00y4AIOIIMIACS T0JI2KEH:
Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U UHAUKATOPaMH UX JTOCTHKEHUS:
VYK-1.3, OIIK-2.1; OIIK-2.2; OIIK-2.3.

Buame:
— TEOpETUUYECKUE OCHOBBI MeTOJI0B IMXA;
- po1iecchl JOPMUPOBAHUS AHAIUTUYECKOTO CUTHAJA B pa3inyHbiXx UMXA;
— paccMOTpEHHE MPHUHIIUIIOB U3MEPEHUH B CTAHIAPTHHIX MPUOOpax;
— ocHOBBI MeTposiorun UMXA B cootBeTcTBHM ¢ pekoMeHaanusmu MIOITAK;
Ymems:
MPUMEHATh TPHUOOPETCHHBIE TPAKTUUYECKHE HABBIKM B MPO(EeCCHOHATBLHON MeATeIbHOCTH IS
pEILICHHS] KOHKPETHBIX aHATUTUYECKHUX 3a/a4;
MPOBOJIUTh OOOCHOBAaHHBI BBIOOP METOJA aHAIW3a C Y4ETOM IIeJIed W OCOOCHHOCTEH IaHHOU
MPaKTUYECKOM 3a/1auu;
MPOBOJIUTH PACUETHl HA OCHOBE MPOBEACHHBIX UCCIIEA0BAHUIM;
MPOBOJIUTH METPOJOTUUYECKYIO OLIEHKY PE3YIbTaTOB KOJIMYECTBEHHOTO XMMHUUYECKOTO aHAIN3a
Braoems.:
e OCHOBaMHU METPOJIOTHUYECKOHN OIIEHKHU PE3YJIbTATOB KOJMYECTBEHHOTO XMMHUYECKOTO aHAJIN3a;
e IpUEMaMU UHTEPIPETALMHU PE3YyIbTaTOB aHAIU3a HA OCHOBE KBAIMMETPUUYECKHUX OLICHOK;
e METOJOJOTHEH HWHCTPYMEHTAJbHBIX W  (U3UKO-XUMHUYECKUX METOJIOB  aHajiu3a, IIMPOKO
HCIOJIb3YEMBIX B COBPEMEHHOM aHAJTUTUYECKON PAKTUKE

3 Kpartkoe coaepxxanue JUCUUIIIHHBI

Pa3zoen 1. CriekTpanbHbIe METOIbI aHATIH3A

Obmas xapaktepuctuka @XMA. OCHOBHBIE MCTOYHHKHU IMOTPEUIHOCTEH pe3ylbTaTOB aHaIu3a U
crocoObl ux otieHku. O1eHKa npezena oOHapyKeHuUs ¢ Hcnoib3oBanueM popmyisl Kaitzepa u cranmaptaoro
OTKJIOHEHUS] MUHUMAJIbHOTO AeTektupyemoro curiana no MIOITAK. JIunelHblil Auana3oH onpenenseMbix
KoHUeHTpauui. CtanaapTasie o0pa3sl coctaBa. OCHOBHBIE AaHAIMTUKOMETPOJIOTHUYECKUE XaPAKTEPUCTUKU
METOJIOB M pE3ylbTaTOB aHalW3a, CHOCOObI HX OICHKU: TMpeAen oOHapyxkeHus, Koddduiment
YyBCTBUTEIBHOCTH, I'PAHULIBl IMANIA30HOB OINPEAEISAEMBIX CONEP)KAHUN, CEIEKTUBHOCTD, NMPELIU3UOHHOCTD,
MPAaBUIBHOCTB, IKCIPECCHOCT. MeToaabl MpobooTOopa, pa3ieeHusl 1 KOHIIEHTPUPOBAHUS BEILIECTB.

Mertononorus ®XMA. IIpueMbl KOJIMYECTBEHHBIX HW3MEpPEHUH (METOoa  TIpaydpOBOYHOM
3aBHCHUMOCTH,. BHEIIIHETO U BHYTPEHHET0 CTaHJapTa, METo ] 100aBOK). AHAIUTHUECKUE U METPOJIOTUYECKHE
XapaKTePUCTUKU Pa3UYHBIX HMHCTPYMEHTANBHBIX MeTO/J0B. [loHsATHE 00 aTTecTOBaHHOW METOIMKE.
[IpoGnemsl BeIOOpa MeToaa ananuza. O606mennsie cBenenus o [OCT P UCO 5725 (2002).

OO01mas xapaKTepUCTHKa CIIEKTPAIIbHBIX METOJ0B aHan3a. Kinaccudukamms cnekTpaabHbIX METO0B
aHanu3a. [lomyyeHne XHUMUKO-aHATUTHYECKOW HH(OpMAIMHM TPH B3aHUMOJCHCTBHH AIIEKTPOMATHUTHOTO
U3IYYEHUsI C BEIIECTBOM. ATOMHAs W MOJIEKYJIsSIpHas CIEKTPOCKOMHs. AOCOpOLMOHHBIE U SMUCCUOHHBIE
METO/Ibl aHAJIN3a.

ATOMHO-?MHUCCHOHHBIM CHEKTPaJbHBbI aHamu3. TeopeTHuecKue OCHOBBI ATOMHO-3MHCCHOHHOIO
CIEKTpAJIbHOTO  aHanu3a. VICTOYHMKM BO30YXJEHHUS CrHeKkTpoB. KauecTBeHHass XapakTepHCTHKa

110



AQHAJIMTUYECKOTO CUTHANA. IHTEHCUBHOCTh CIEKTPAIbHBIX IMHUHM KaK Mepa COJep KaHus JIEMEHTa B Mpooe.
@aKTopbl, BIUAIONINE HAa WHTEHCUBHOCTH CIEKTPaNbHBIX JUHHHA. CHeKkTpajibHble TPUOOPHI M CIIOCOOBI
pEeTUCTpall CIEKTpa. paclu(ppOBKAa SMHCCHOHHBIX CIIEKTPOB M HICHTU(UKALUS SIEMEHTOB MO HX
CHEKTpaM. ATOMHO-3MHMCCUOHHBIN aHAJIU3 C MHAYKTUBHO CBS3aHHOM mia3Moil. KonnuecTBeHHBIH aHamu3.
ATOMHO-3MHUCCHOHHAsT (POTOMETpPHUS TJIAMEHHU. | 'a30BbIe TUIaMeHa KaK BHUbl HU3KOTEMIIEPATYpPHOH IJIa3MBbl.
biok-cxema miamennoro ¢gotomerpa. Bo3aMokHOCTH METO/Ia M €r0 OrpaHUueHUs. AHMOHHBIM M KaTHOHHBIN
addexter. ObIacTu MPUMEHEHHSL.

AToMHO-abcopOumoHHast criekTpomerpus. OOmas XapakTepUCTHKA METOJa M aHAJTMTHYECKOTO
curHana. llornomieHne >IEKTPOMAarHUTHOTO W3IIy4eHHsT CBOOOJHBIMU aToMaMH. biok-cxema mpubopa.
HcTouyHnKkr MOHOXpOMaTH4eckoro uanydeHus. CrocoObl aromu3anuu mpoobl. CpaBHEHHE aHATUTHYECKUX
XapaKTEPUCTUK METOJI0B aTOMHON aOCOpOLIMU U aTOMHOW SMHUCCHH.

AHanuTudeckas — MOJIEKYJSIpHas  CHEKTPOCKONuUsA.  MeToapl  ONTHYECKOM  MOJIEKYJSIPHOU
CIEKTPOCKONUU. XapaKTEPUCTUKA aHAIUTUYECKOro curHaia. [lorjonieHue 3neKTpoMarHuTHOTO H3ITy4eHHs
MOJIEKyJIaMH. DJIEKTPOHHBIE TIEPEXObl U CIEKTPHI MOTJIONIEHUsT MOJieKyll. 3akoH byrepa-JlambGepra-bepa.
Mounspablii k03 duunent nornomenus. CrnekrpodoTomMeTpuyeckuii #u  (OTOMETPUUYECKUH aHaIM3.
OnTuMu3anus ycIoBUM aHAIMTHYECKUX ompeneneHuil. OTkIoHeHUs1 oT 3akoHa byrepa-JlamGepta-bepa.
Annaparypa nis crekTpo- U (OTOMETpUYecKHuX u3MepeHHil. TOYHOCTh pe3yslbTaToB (POTOMETPUUECKHUX
onpeneneHuit. Jluddepennuanpaas Gotomerpus. MeToapl CIeKTPO()OTOMETPHIECKOTO TUTPOBAHHUS.

Onyopumerpuuecknii  aHanm3.  [Ipupoma  aHaIWTHYECKOTO  CUTHala  (IyOpecHeHIMHd |
docdhopecrieniimu. KBaHTOBBI W dHEPreTUUECKH BBIXOABI. DakTOphI, BIAMSIONIME HA WHTEHCHBHOCTH
¢bnyopecueHuu. TeMiiepaTypHoe 1 KOHIIEHTPALIMOHHOE TyIIeHHE (piryopecieHInH. 3epKallbHas CUMMETpHUs
CIEKTPOB MOTJIOUIEHUs U UcIyckaHus (mpaBuio JleBmunHa). 3akon BaBunosa. Cxema iayopuMeTpudeckux
n3MepeHuil. BblOOp mNepBUYHOrO W BTOPUYHOTO CBETOPUIBTPOB. ['pagynpoBouHasi 3aBUCHMOCTh H
KOJINYECTBEHHBIN aHAJIN3.

Typouaumerpuuecknii 1 HedeTOMETPUISCKU METOJIbI aHanu3a. PaccesHue cBeTa JMCIEPCHBIMU
cucremMaMu. CBs3b ONTHUYECKOW IJIOTHOCTH JHUCIIEPCHOM CHUCTEMBI C KOHIIEHTpalUUeW ONpeAessieMoro
BemecTBa. KoadduimeHT MyTHOCTH CUCTeMBI. TeopeTnueckne OCHOBBI TYpOUIUMETPUU U HederoMeTpuu.
VYpauenue Pones. CpaBHHUTENbHAs XapaKTEPUCTHKA AHATUTHYECKHX CHUTHAJIOB B TypOHIUMETPUHM U
Hedenomerpun. TpeGoBaHMs, MPEABABIIEMbIE K UCIIOJIb3YEMbIM aHATTUTUUECKUM PEAKIUSIM.

Pa3zoen 2. DnexTpoXxuMHUYECKUE METO bl aHAIN3a

OOmiasi XapakTepUCTHKA JJIEKTPOXMMUYECKUX METOJIOB aHalM3a M HUX KiIaccuuKarus.
Knaccudukanus 31eKTpoI0B B 2JIEKTPOXUMUYECKUX MeToAax aHanu3a. [loyspusyeMble U Hemosipuzyembie
anekTpoabl. Mcrnonap3yeMble XUMUUYECKUE U AJIEKTPOXUMUYECKUE PEaKIK, TPeOOBaHuUs, MPeIbsIBIsSeMble K
3TUM peakuusM. Bozmoxnoctn 9XMA.

Konngykromerpust u KOHAOyKTOMeTpuueckoe TUTpoBaHue. OOmas XapaKTepuCTHKa METOoja.
AHaIUTUYECKUN CUTHAN B KOHAYKTOMETPUHU. Y AeNIbHASI U SKBUBAJIEHTHAS AJIEKTPOIPOBOJAHOCTh PACTBOPOB
anekTposautoB. llonBuwkHocTe MOHOB. IIpsiMas KOHAYKTOMETpUS M KOHIYKTOMETPUYECKOE TUTPOBAHUE.
Kpussie TurpoBanus. akTopsel, BIUAIOIINE HA BUJI KpUBBIX TUTpOBaHUs. [[puHIunuanpHas cxema yCTaHOBKH
JUIsl KOHAYKTOMETPUYECKUX H3MEpPEHUN, HUCIOJIb3yeMble 3IIEKTpoabl. Bo3moxxknoctu meroxa. Ilpumepsl
onpeneneHui. BeicokouyactoTHOE TUTpOBaHKE. Bo3MoKHOCTH MeTO1a.

[ToTeHuMOMETpHUS U MOTEHIIMOMETPUUYECKOE TUTPOBAaHUE. MHAMKATOPHBIE 3JIEKTPOABI U 3JIEKTPOIbI
cpaBHeHuda. [loTeHuuman osreKkTpoja Kak aHaluTUYeckuil curHain. Honomerpus. [loHHaHOBCKUM U
g dy3noHHBIN noTeHIanbl. Kinaccuukaiys HOHOCETeKTHBHBIX JIEKTPOJ0B. YpaBHeHne Hukombckoro-
DiizeHMaHa. MeToAbl KOJTMYECTBEHHBIX ONPEICTICHUN U YCI0BUS UX TpuMeHeHus. [IpsimMas noTeHuuomeTpust
(pH-metpus, wuoHoMmerpus). BosmoxnocTH Metoma. Mertoapl THTpoBaHHs. (OOpaboTka KPUBBIX
MIOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Bonsramnepomerpuueckrie Mertonabl aHanm3a. Kmaccuueckass mnossiporpadusi. [lomsipo-rpamMmbl.
WNurepnperanus nonsiporpaMM. OCTaTOYHBIA U KOHICHCATOPHBIM TOKHU. YpaBHEHHE MOJSpOrpaduieckon
BoJHBI  ['elipoBckoro-MnpkoBuua. [loTeHnman MONYBOJHBI KaK  KAayeCTBEHHAs  XapaKTEpPUCTUKA
aHAJIMTUYEeCKOTo curHana. Beioop u HazHaueHue nossiporpaduueckoro dona. [Ipeaensubiii uddy3noHHBINH
TOK KaK KOJIMYECTBEHHAs] XapaKTEPUCTHKA aHAIMTHYECKOTO CHUTHaja. AMIEPOMETPUYECKOE TUTPOBAHHE.
OOmiasi xapakTepucTHKa METOJa M aHaJUTHYECKOTO CHrHama. BbeIOOp yclnoBUil aMmepoMeTpHuecKux
n3mepenuil. [IpuHnunuaneHas cxema amrepomMeTpuueckoro tTutpoBanus. Kpusbie tutpoBanus. [Ipumepst
MPAKTUYECKOTO MCTOJIb30BaHUs METO/IA.
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Kynonomerpruueckuii METOI aHaIM3a

Knaccugukanus MeTo10B KyJToHOMETpUH. KOTMYECTBO 3NEKTpUYEeCTBA KaK aHATUTUYECKUN CUTHAJL.
[Ipsimass KynoHOMeTpUs M KyJOHOMETPUYECKOE TUTpOBaHME. PacueT KoiuuecTBa 3JIEKTPUYECTBA,
3aTpau€HHOI0 Ha JJIEKTPOXUMMUECKyl0 peakuuto. KynoHomerpuueckoe tuTpoBaHue. Bpibop Toka
anekTposin3a. [IpuHIMIINanbHAs cXeMa YCTAaHOBKHU JJIsl KYJIOHOMETPUUYECKOro TUTpoBaHus. [Ipakrtuueckoe
NpPUMEHEHHE MeTOoJa. OJIEKTPOrpaBUMETpHUeCKUil aHanmu3. OOmas XapakTepucTHKa MeToJa W
AQHAJIUTUYECKOTO CUTHAJIA.

Pa3zoen 3. Xpomatorpaduueckue METO b1

Oobmas XapaKkTepUCTHUKa XpomaTorpauueckux METO/IOB. Teoperuueckue OCHOBBI
xpomarorpaduyeckux MeTojnoB. Xpomarorpamma. Ilapamerpel yaepxkuBaHus. KauecTBeHHas W
KOJIMYECTBEHHAs! XAPAKTCPUCTUKH AHAIMTHUYECKOTO CHUTHAlda B KOJOHOYHOW Xpomatorpaduu. Dusuxo-
XMMHMUYECKHE OCHOBBI Xpomarorpaduueckoro rmnpouecca. Kmaccupukanus meronoB xpomarorpaduu 1o
arperaTHOMy COCTOSIHHIO (a3, M0 MEXaHW3MYy pa3jelieHus U crnocoly odopmieHus mpoiecca. CreneHb
paszenieHuss U KpUTepuil celeKkTuBHOCTU. Kpurepuit paszneneHus. OnTUMU3aNMs MPOIIECCOB Pa3ICICHUS
cmeceil BemectB. Koadduuuent pacnpenenenus. OcHoBHOe ypaBHeHHE Xpomarorpadpuu. Csizb (Hopmbl
BBIXOJJHOM KpUBOI C M30TepMOM pacnpeziefieHusl B KOJJOHOYHOM Xpomarorpaduu. BeicoTa, sKBUBaleHTHAs
TeopeTudeckoit Tapenke. Kuneruueckas Teopust xpomarorpadguu. Ypapaenue Ban-Jleemrepa.

lNazoxkuakoctHast xpomarorpadus. OOmas xapakrtepucThka Metona. [IpuHIMNHManbHas cxema
ra3zoBoro xpomarorpada. YCTpoilcTBO U Ha3HaueHue y3J10B Xxpomarorpada. TpeOoBaHus, TpeabIBIsIEMbIE K
HETIOJIBMKHOW W ToABWXHOU ¢azam. [lerektopsl. Metoasl uACHTHU(UKAIIMU BEIIECTB B Ta30BOM
xpomatorpadpuu. VaeHTHpHUKAIUsS KOMIOHEHTOB pPAa3AEiseMbIX CMECe C MOMOIIBIO JIOTapu(pMUUYECKUX
MHJEKCOB ynep>kuBaHusg. CrocoObl KOJMYECTBEHHOTO aHaiu3a. [IpuMephl MpakTUYeCKOTO HCIOJIb30BAHUS
ra3zoBoil xpomaTorpaduu.

Kunkoctaass  xpomatorpadusi. Knaccudukamus  MeTOIOB  KHUIKOCTHOH  Xpomartorpaduu.
Oco6ennoctu BOXX. [IpuHnunuanbHas cxema KuAKocTHOro xpomarorpada. Tumsl nerekropoB B BOXX.
Kunkoctaoancopormonnas BOXXX. HopmanbHo-(ha3oBeif 1 o0parieHo-¢ha30BbIii BapuaHThI: COPOCHTHI,
ANIOCHTHI, paslenseMble BemecTBa. YpaBHeHue Hokca. Meroasl wuaeHTU(UKALIUKU BEHIECTB U
KosimdyecTBeHHOro ananu3a B BOXKX. [Ipumepsl npaktuyueckoro ucnosb3zoBanus BOXX. PacnipenenurensHas
OymaxkHast xpomarorpadusa. KauecTBeHHass U KOJIMYECTBEHHAs] XapaKTEPUCTUKU aHATUTHYECKOIO CUTHAJA.
Ob6nacte npumenenus. ['enp-xpomarorpadus. IloaBmwxknas u HemojaBrkHas ¢aspl. OOliee ypaBHEHHE,
OMHCHIBAIOLIEE IMpolecCc renb-xpomatorpadguu. Bo3moxkHoctu  remb-xpomarorpaduu. I[Ipumepst
MIPaKTUYECKOIo Ucnoiib3oBanus. MlonooomenHas u nonnas xpomatorpadus. TpeboBanusi, mpeaAbsSBIsIEMbIC K
peakusiM HOHHOro oomeHa. OcoOeHHOCTH HOHOOOMEHHO# xpoMartorpaduu. Koncranta monHoro oomena.
W3otepmbl monHoro o6mena. Karuonutsl u anuonuthl. Kosddunuent cenextuBHocTu. HMonnas
xpomatorpadus. biok-cxema noHHOro xpomarorpada. Pazgensionue M KOMIEHCAIIMOHHBIE KOJIOHKU.
AHanuTH4YeCKrue BO3MOKHOCTH METOA.

ABTOMAaTHYECKMII M aBTOMATU3UPOBAHHBIA aHanui3. Jlpyrue wmeroabl aHanuza. JluckperHble
aBToMaruyeckue aHanusatopel. [IpuHnun neiictBusa. HenpepblBHBIA NPOTOYHBIA aHaIUu3 U MPOTOYHO-
WHXEKIMOHHBIN aHanu3. [lonsartue o0 aHanmuTuyeckoil Macc-crekTpomeTpuu. CylnHOCTh MeToAa. AHAIu3
OpPraHMYECKUX BEUIECTB. DJIEMEHTHBIN aHAIN3.

4 O0bemM y4yeOHOM TMCUMIIINHBI

Bu yuebHoii padorbr O0beM TMCHUIIIHHBI
3E | Akaa. 4. | AcTp.u.

OO0masi TPy10eMKOCTb IV CHUTIIHHbBI 3 108 81
KonrakTHasi pa6oTa — ayIMTOPHBIE 3aAHATHSL: 1,34 48,4 36,3
Jlexnun 0,45 16 12
[Tpaktnueckue 3anstus (I13) - - -
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 1,66 59,6 447
KoHrakTHas camocrositenbHas paboTa 1,66
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CamocTosATEeNbHOE U3YUCHUE PA3JICIOB JUCITUTIIMHBI \ 59,6 \ 44,7
Buja nToroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOI

AHHOTAI U padoyeil MPOrpaMMbl AU CHHUIIHHbI
«MartepuaioBeieHHE U 321UTA OT KOPPO3UMN»

1. Heab AMCHMILIMHBI — IPUOOPETEHUE CTYICHTAMH 3HAHHM, TO3BOJISIIOIINX OLICHUBATh IOBEJICHUE
MAaTepUAJIOB B YCIOBUAX OKCIUTyaTallMU, JUIsi CaMOCTOSITEIIBHOTO PEUIEHUsS BOIPOCOB, CBA3AHHBIX C
BBEIOOPOM MaTepuaioB 000PYIOBAHUS AIEKTPOXUMUICCKIX TIPOU3BOICTB.

2. B pe3yabTaTe M3y4YeHUs JUCHMILIMHBI 00y4al0IMIACs JOJIKeH:

Obnadams CIIENYIOMAMA KOMIIETSHIIMSIMA U WHIUKATOPAMH HX JIOCTYKCHUS

VK-2.2; YK-2.4; YK-2.10; [1K-2.1; T1IK-2.2; TIK-2.3.

3Hamw:

- KJaccu(UKaIuo, CTPYKTYpPY, COCTaB W CBOMCTBAa MATEPHAIOB U TMOKPHITUH, HCHOIB3yEeMbIX, B
YaCTHOCTH, B TCXHOJIOTUAX IJICKTPOXUMUUCCKUX ITPOU3BOACTB;

- METOJIbI TIOJYYEHUSI METAIUTMYECKUX, HEMETAIITUYECKUX ¥ KOMIIO3UIITMOHHBIX TTOKPBITHIA;

- METO/IbI (PU3UKO-XUMHUYECKOTO BO3JACHCTBHUS Ha MaTepral C LEJbI0 TIOBBIIIEHUS €T0 KOPPO3ZUOHHOM
CTOMKOCTH;

- MAapKUpOBKY MaTCpHUalIOB, HCIIOJIB3YEMBIX, B YaCTHOCTH, B TEXHOJIOTHUAX OJICKTPOXUMHUYCCKUX
MPOM3BOJICTB, IO POCCUUCKHUM CTaHIapTaM;

- OCHOBHBIC KOHCTPYKIIMOHHBIE W (DYHKIIMOHAJIBHBIE MaTEpPHANIbI, MPUMEHSIEMbIE B XUMUYECKOU
TEXHOJIOTUU ¥ XUMHUUYECKOM amapaToCTPOCHUN;

Ymems:

- palMOHAIBHO MOJM00paTh KOHCTPYKUMOHHBIA MaTepuan Ui 3JIEKTPOXUMHUYECKOTo Ipoliecca C
Y4e€TOM METOJIOB 3alllUThl OT BO3MOXKHOTO BO3JEHCTBHUSI TEXHOJOTHYECKOW Cpeibl, pecypcocOepekeHust u
3aIUThI OKPYXKAIOIIEH CPEIbI.

Braoems:

- METOJAMM OINpEJEICHUSI CBOWCTB MaTE€pPUAlOB M MOKPBITUWA, HCIOIb3YEMBIX, B YacCTHOCTH, B
TEXHOJIOTHSIX 3JIEKTPOXUMHUYECKUX ITPOU3BO/ICTB;

- TaHHBIMHU IS IPUHSTHSI KOHKPETHBIX TEXHUUYECKHUX PEUICHUH MPpHU pa3paboTKe AMEKTPOXUMUYECKUX
TEXHOJIOTHUH.

3. Kpartkoe cogep:xanue JUCHUILIHHbBI

Pa3znen 1. BBenenue. @u3uKo-XUMHYECKHE OCHOBbI MATEPUAJIOBEICHUS

MarepuanoBeeHue Kak Hayka: LIeNd, 3aJaud M 3HAYeHHE AUCHUILIMHBL OOmme TpeboBaHus,
MpEeAbSBISEMbIE K MaTepUalaM B 3aBUCUMOCTH OT YCIIOBHUM dKCIUTyatauuu. Pa3Butrue Hayku 0 marepuaniax.
Ponb pycckux ydeHbIX B pa3BUTHH HayKu. JlocTKeHHUS B 00JIaCTH CO3JaHMsI HOBBIX MaTepUaIOB, TEXHUKO -
sKOHOMHYECcKass J(G(GEeKTUBHOCT, HMX MpPUMEHEHHUs. 3HAadeHHe MaTepuajoB B PAa3BUTUU XUMHUKO-
TEXHOJIOTHYECKHX MPOLIECCOB U 00eCreueHnn X 0€30MacHOCTH.

OcCHOBHBIE IOHATHS O CTPOEHUH, CTPYKTYPE U CBOMCTBaX MaTrepuanoB. MeTo1bl U3y4eHUsI CTPYKTYPbI
U CBOWCTB MaTE€pUasoB.

Crpoenue matepuanoB. OCHOBHBIE THUIIbI KPUCTAIUTMUECKUX perieTok. Kinaccudukanus KpucTaiios
0 THUIIaM CBSI3H. AHU3OTPOTIHS CBOMCTB KpUCTAIIOB. CTpOeHUE peaibHbIX KpUCTAIIOB. [{edeKThl peanbHbIX
KpUCTAJUIOB M HUX BIIMSHHE Ha CBOWCTBAa MeETaNIOB M cruiaBoB. CBoiicTBa aucnokanuil. [[uarpamma
«IJIOTHOCTh  1€(DeKTOB-IPOYHOCTHY». Kpucrtamnmzamuss MeTalsioB W cruiaBoB.  CamMompou3BOJIbHAS
Kpuctamu3anus. HecamonpousBonibHas KpucTamm3anus. AMopdHbIE MaTepHalbl. AJUIOTPONHYECKHE
MIpEBpAIICHUS] METAIIOB.

CpoiictBa matepuanoB. Ilokasarenn cBoifctB. Kiaccudukaums cBoilcTB. MexaHuueckue,
¢buznueckne, XUMUYECKHE, SKCIUTyaTal[MOHHBIE M TEXHOJOTHYEeCKHe CBOWCTBa marepuanoB. [lokazartenu
MEXaHUYECKUX CBOWCTB, OMpeeNsieMble IPU CTATUYECKUX UCIBITAHUSAX Ha pacTshHkeHWe u u3rubd. MeTompl
omnpeneseHuss TBEpAOCTH MarepuaioB. [loka3zarenu MeXaHUYECKUX CBOMCTB, OIpeAeNsieMble MpHU
JTUHAMUYECKHUX U TUKINYECKUX UCTIBITAaHUSX.
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OcCHOBBI TEOPHH CIUIABOB. JMarpaMMbl COCTOSIHUS CIUIaBOB. TepMuHBI U onpenenenus. JuarpaMmsl —
«cocTaB-cBOMCTBO». a30BbIil COCTaB CIIJIABOB. 3aBHCHUMOCTb MEXIY CBOWCTBaMHU CILJIaBOB M THUIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Pa3nes 2. Mera/uimueckue MaTepHaJibl

Xene3o u cnnaBel Ha ero ocHoBe. Cramu u uyryHsl. JKenesoyriepoaucteie criaBbl. CTPYKTYpbI
CIJIABOB JKEJIe30-Yriepo. JluarpaMMbl cOCTOSIHHSA Kelle30-IleMeHTUT. KoMmoHeHTsI, (a3bl 1 CTPyKTYpHBIE
COCTaBJISAIOLIUE CTAJIEH U OEJIbIX YYT'YHOB.

KoHcTpykiimoHHBIE METaNIMYECKHE MaTepuayibl. YIJIEPOJUCTbIE U JIETUPOBAHHBIE  CTaJM.
Knaccudukanus craneif, ompeneneHne MOHSATHS KadecTBa craiuu (TpeOoBaHHMsS K KadyecTBy). BrusHue
yriaepoja U MOCTOSIHHBIX (TEXHOJIOIMYECKUX) IIPUMECEl Ha KaueCTBO CTaJlM, METO/bl YIYUILIEHUs KayecTBa
cTaiu (MOBBILIEHUE €€ KOHCTPYKUMOHHOW MPOYHOCTH). BiMsHuE Jerupyromux 3JIEMEHTOB Ha CBOWCTBA
cranu. KoucTpykiumonnsle cranu. WHcTpymeHTanbHble cTranu. Knaccuukanuss — yriaepogucTbiX U
JErupoBaHHbIX cTasiell. MapkupoBka craneil Uyrynsl u TBepable ciiaBbl. CBOMCTBAa M Ha3HaYEHHE YYTr'yHa.
[Ipouecc rpadutuzanuu. YyryHsl cepble, Oenble, KOBKHE, BBICOKOIPOYHBIE, UX CBOWCTBA, 00IacTh
MIPUMEHEHMSI, MAapKUPOBKA.

Tepmuueckas oOpaboTka. Teopus M IpakTHKa TEPMHUYECKOH M XUMHUKO-TEPMUYECKON 00pabOTKU
MeTaJyIoB U cruiaBoB. [Ipupoaa, MexaHU3M U YCIIOBHS MPOTEKAaHUS CTPYKTYPHBIX IPEBpALICHUNA B CTaJU.
Buner tepmuueckoit 06padbotku cranu: omxur | u Il poxa, moiaHbIA ¥ HENOJHBIM OTXKUT, HOpMalU3alus,
3aKajika, OTIYCK. 3aKaJlMBaeMOCTh M IPOKAJIMBAEMOCTh cTajeil. BrnusHue tepmuyeckoit oOpaboOTKuM Ha
MEXaHUYEeCKHEe CBOMCTBA CTanmu. PU3MYECKHE OCHOBBI XMMHUKO-TepMUUYeCKor 00paboTku. Huddy3znonnoe
HACBIL[EHUE TMOBEPXHOCTH CTAIM HeMeTaulaMH. Buibsl UM crnocoObl LieMeHTaluu. A30THPOBAaHUE CTalIH.
Huddy3nonnas Meramuzanus. MoHHas xuMuko-repMuyeckas 0opadboTka.

[IBeTHBIE MeTayuIbl M CIUIaBbl Ha UX OocHOBe. OOIIas XapaKkTEepUCTUKA W KIACCHU(PHUKAIUS MEIHBIX
criaBoB. JlatyHu, OpoH3bl, MeHO-HUKeNIEBble CiIaBbl. OOIIas XapakTepUCTUKA AIOMUHHEBBIX CILIABOB.
Hedopmupyemble amOMUHHEBBIE CILIaBbl, JUTEHHBIE ANIOMUHUEBBIE cCIUIaBbl. OOmIas XapaKTepUCTHUKA
MarHueBbIX CIU1aBoB. JlehopMupyeMble MaruueBble CIulaBbl. JIuTeliHble MarHueBbIe CIIIaBbl. THTaH U CIUIABBI
Ha OCHOBE TWUTaHAa. BiMsHWE JIErMpYIOIIMX JJIEMEHTOB Ha CTPYKTYpY M CBOMCTBA TUTAHOBBIX CIUIABOB.
bepunnii 1 crtaBel Ha €ro OCHOBE. TyromiaBKMe METaJUIbl U CIUIaBbl HA MX OCHOBE.

[TopouikoBsle MeTaIMYECKue MaTepruanbl. MaTepraisl ¢ 0COOBIMU AJIEKTPUYECKUMU CBONCTBAMHU.

Pa3znen 3. OcHOBBI KOPPO3UM MeTA/LI0B. [IpMHIIMIIBI M1 METOABI 3AIIIUTHI OT KOPPO3HUH.

OcHOBHBIE TPUUYMHBI KOppo3uu Meraos. [lokasarenun xoppo3un. Knaccudukanus Koppo3HOHHBIX
mpoueccoB. Xumudeckas Kopposus. l'aszoBasg kopposusa. Koppos3us B KHAKOCTAX — HEIIEKTPOIUTAX.
OneKTpoXuMHUIecKas Koppo3us. KHHeTHka 3J1eKTpoXuMu4ecko koppo3uu. Kopposus MeTauioB B yCIOBHX
TEXHOJIOTUYECKHUX CPEJ] XUMUYECKUX ITPOU3BOJICTB.

IIpyHUMOBI ¥ METOABI 3alUTBl  OT KOppo3uu. KOppo3HOHHOCTOMKHME METaUIMYECKHE U
HEMETAJLIMYECKHE MaTepuaybl. MeToabl 3aliuThl MallMH M allapaToB XUMHYECKHUX IPOU3BOACTB OT
Koppo3uu. MTHrubuTopsl KOppo3uu. DIEKTPOXUMHUYECKAs 3aIUTa. 3aUTHbIE TOKPHITHS.

Paznean 4. Hemera/uinueckue MaTepuaibl

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHeHuH. CTpoeHHEe M CBOMCTBA IOJUMEPOB.
TepMopeakTuBHBIE M TEpMOIUIACTUYHbIE MoJMMepbl. CTpoeHue u cBoicTBa IulactMacc. (OCHOBHbBIE
Pa3HOBUIHOCTY MPOMBILIUICHHBIX IIOJUMEPOB U IUIacTMAacc. ['a30HaIoIHEHHBIE [1J1aCTMACCHI.

OCOOEHHOCTH CTpPOEHUs, CBOICTBa PpE3MHOBBIX MaTepuaioB. Pe3nHbl 00LIero Ha3HaveHUs,
CrelManbHbIe PE3UHBI U 00JIaCTH UX MPUMEHEHHUSL.

Jlakokpacounbie MaTepuaisl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa, IIIATIEBKa.

Kepamuueckue matepuansl. KOHCTpyKIMOHHAs, MHCTPYMEHTAJbHas M TEXHUYECKas KepaMHKa.
Heopranuueckoe crekno. Kmaccudukanus cTekoa Mo Ha3HAYEHUIO W o0nacTu npuMeHeHus. CuTaiuibl.
I'padur. AcbGect. CBOlCTBa M 06JACTH TIPUMEHEHHS.

JlpeBecHblE KOHCTPYKIIMOHHBIE MAaTEPHUAIIB.

AHTU(DPUKIIMOHHBIE METAJUINYECKUE U HEMETAJUINYECKUE MaTepHAaIIbI.

Komnozunmonnsie marepuansl (KM). OOmas xapakTepucTHKa KOMIO3HIMOHHBIX MaTepHaJIOB.
HucnepcHo-ynpoueHHble KM, cnoucteie KM, Bosoxnuctsie KM. KomnoszunmoHHble MaTepualbl Ha
MeTaJuIn4ecKoi U HemeTauimdeckoit ocHoBe. CAII (crieueHHbIE aTIOMUHUEBBIE TOPOLIKN ). APMUPOBaHHbIE
IIOJINMEpHBIE MaTepuainbl. Kepamuueckne KOMIIO3ULMOHHBIE MaTEpHaibl. YTIIEPOJHBIE KOMIIO3ULMOHHBIE
MaTepHabl.
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ITonasarus o HAaHOTCXHOJIOTUAX, HAHOMATCpUaJiax.

Pa3nes 5. JxoHOMHYecKH 000CHOBAHHBIH BbIOOP MaTepHAJIOB.

BbiO0p KOHCTPYKIIMOHHBIX ~MAaTEpHUajoB Uil KOHKPETHOTO TEXHOJIOTHYECKOTO Ipolecca.
Bri6op MaTepuanioB aisi 000pyAOBaHUS ANEKTPOXUMUYECKUX MPOU3BOJACTB. Kputepun u anroputm Beibopa

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB. DKOJIOTUYECKHE U DKOHOMUYECKHUE ACIIEKTHI MaTCprUaJIOBCACHUSA U 3allIUThI
MaTepUaJIOB OT KOPPO3HH.

4. O0beM yueOHOM THCHHMILINHBI

OO0beM TUCIUTIITAHBI
Bunpl yaeOHOI paboThI
E || Axan. u. | Actp..
OO01mas TPyI0eMKOCTh TUCIUIIJIMHBI M0 y4eOHOMY Tuiany | 3 108 81
KonrakTHasi pa6oTa - ayIuTOpHbIE 3aHATHS: 0,9 32 24
Jlexuuu (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KoHTakTHas camocTosiTesbHas paboTa 0,2 0,15
2,1

CaMOCTOSATEIbHOE N3YUCHUE PAa3JIeIOB JUCITUTUTHHBI 75,8 56,85
Bua koHTpOJIA: 3auer

AHHOTaIUA padoyeil MPOrpaMMsbl TUCHUNJIMHBI
«IIpoexkTHpOBaHUE MPOLECCOB U ANMAPATOB XUMHYECKOM TEXHOJIOTHU»

1 Hesb AMCUMNJIMHBI - CYIIIECTBEHHO PaCIIMPUTh, CHCTEMATU3UPOBATh U UCIOJIb30BATh HAa IPAKTHKE
3HAHUA OCHOB THJIPABINYECKUX, TEIJIOBBIX M MAacCOOOMEHHBIX IPOILIECCOB XMMHUYECKONW TEXHOJOTHH,
MO3BOJISIFOIIMX BBIMTYCKHUKAM OCYILECTBISTh HAy4YHO- HCCIIEIOBATEIbCKYI0 M MPAKTHYECKYyl0 paboTy Ha
MPeANPUATHSIX.

2 B pe3yabTaTe M3y4YeHHUs1 TUCHHUILIMHBI 00YyYaKOLIUHICS T0JI/KEH:

Obaaoams ClEeNyIOIUMU YHUBEPCAIbHBIMU KOMIIETEHIIUSMU U MHIMKATOPAMHU UX JOCTHUKEHHUS:

YK-2.1, YK-2.2, VK-2.3, YK-2.5, YK-2.6, YK-2.7, YK-2.8, YK-2.10, YK-4.2, IIK-1.1, [1K-2.3.

3namo:

- METObl pacyeTa TeIio- 1 MacCOOOMEHHBIX alIapaToB;

- OCHOBHBIE PUHLHUIIBI OPraHU3AIUHU MPOIIECCOB XUMHUECKON TEXHOJIOTUH;

- TUITIOBBIE MTPOLIECCHl XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME alapaTbl U METObl X pacueTa;

- METObl COCTABJICHHS TEXHOJOTHUYECKHX CXEM C HAHECEHHEM BCEX aIllapaToB.

Ymemy:

- COCTaBJISITh MaTepUATIbHBIEC U TEILIOBbIE OANTAHCHI I CUCTEM Ia3->KUKOCTbD;

- paccUMTHIBaTh MapaMeTPhl TEIJIO- U MacCOOOMEHHOTO 000PYAOBAHUS U HACOCOB;

- moAOUpaTh CTaHAAPTHOE 000PYAOBaHKE, UCIIOIb3YEMOE B XUMUYECKOM MPOMBIIILIICHHOCTH.

Braoemo

- METOJOJIOTHEH pacueTa OCHOBHBIX MapaMeTPOB THIPOMEXaHUUECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX
MIPOIIECCOB;

- OCHOBaMH MPaBUIHHOTO MOI00pa TETI0 U MaCCOOOMEHHOTO 000y I0OBAHUS;

- METOJIaMH COCTABJIEHUSI TEXHOJOTMYECKMX CXeM U TIpaduyeckoro M300paKe€HHs OCHOBHOTO

o0opynoBaHusl.

3 Kpartkoe copep:kanue JHCHUILTHHBI

Beeoenue. Pu3nko-XUMHUECKUE OCHOBBI 1 OCOOCHHOCTH YCJIOBUH MPOBEICHMS MTpoliecca
paszeneHus KHUJIKUX TOMOTEHHBIX cMecel pekTudukaueid. Onucanue NpUHIUIHATIBHON CXeMBbI
PEKTH(PUKAIIMOHHOMN YCTAaHOBKU HETIPEpBIBHOTO JieiicTBUsA. CpaBHEHHE M 0071aCTH IPUMEHEHHUS HACAT0YHBIX
U Tapelnb4yaThiX KoJOHH. [locTpoeHne paBHOBECHOH JIMHUM Ha OCHOBE MOTYYEHHBIX HWHANBUYaTbHBIX
3aJaHuH.

Pasoen 1. Pacuém pexmuguxayuorno KoionuHsl
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1.1. Pacuém nacadounoii pekmughuxayuoHHOU KOJOHHbL HeNnpepbleHO20 Oellcmeus (01 mpex
pazmepos Hacaoku).

MartepuanbHplii  OaslaHC KOJOHHBL Pacuér MuHUManpbHOro W pabodero (QuermMoBoro ymcna.
[TocTpoenue pabounx nmuHMA. Pacuér ckopocTr mapoB U quameTpa KoJIOHHBI. OmpeieIeHre BEICOTHI HACAIKU
o MOJU(HUIIMPOBAHHOMY YpaBHEHHIO Maccoorepenaun. OmnpeneneHue OOIIero yucia U BBICOTHI €IMHULL
nepeHoca. Pacu€r ruipaBIudeckoro COmpoOTUBICHUS HACAIKH.

1.2. Pacuém mapenvuamou pekmupukayuoHHoU KOJOHHbL HENPePblBHO20 OeltiCHEUsl

[IpenBaputenbHblii BEIOOp Tapenok. MatepuanbHblii 0anaHC KOJOHHBI. Pacduér MUHUMAaIBHOTO U
pabouero ¢aermoBoro yncia. Pacyer ckopocTu mapoB U AuaMeTpa KOJIOHHEI. [locTpoenne pabounx JTHHUK.
Omnpenenenne BEICOTHI CBETIIOTO CIIOS KUAKOCTH Ha TapeiKe ¥ Mapocoaep:kanus 6apooTakHOTO ciost. Pacuér
KO3 QHUIIMEHTOB Maccoorepenadu, o0Iero Ynucia eauHul] nepenoca, 3¢pdexruBaoctu mo Mapdpu. Pacuér
BBICOTBI KOJIOHHBI Ha ocHoBe KIIJ[ mo Mbpdpdpu ¢ mnocrpoeHueM KuHETHYECKOW JMHUU. Pacuér
TUJIPABIMYECKOTO COMPOTHUBIICHUS KOJIOHHBI.

1.3. CpasneHnue oannvix pacuema HAcadoyrol u mapenvuamou konoHH. ConocmasieHue OaHHbIX,
NOJYYEeHHbIX NO NPOCPAMMAM KOMNBIOMEPHBIX U PYUHBIX pACYUE€MO8. Bbibop KoI0HHbI

Pazoen 2. Pacuém u 66100p menioooMeHHUKo8

Pacuér u BeI60p TETII00OMEHHUKOB T10 OOIIEH CXeMe: -pacueT TEIIOBOM HArPY3KH; - ONPEICIICHHE
TEIJIOBOTO PEXKUMA U CPETHEH JBWKYIIECH CHIIBI; - IPUOIIMKEHHAs OlleHKa KOA((UITMEHTOB TEIJIOOTIauH,
ko3¢ uIMeHTa Teronepeaayn, NoBEpXHOCTH Fop; - BBIOOP THIIA U HOPMAJIM30BAaHHOTO BapyUaHTa
KOHCTPYKITUH; -ONPeICTICHUE TApaMeTPOB KOHCTPYKIIMH (HATIPUMED, JIJIS KOKYXOTPYOHOTO
TETUTIO0OMEHHHUKA: YHCiIa TPYO M YHciia XOIOB, THaMeTpa TpyO, TuaMeTpa KoxKyXa, IIOBEPXHOCTH
TEII000MEeHHUKA Fyopw U AP.); - COMOCTaBICHHE OPUEHTUPOBOUYHOM Fop M Fropy; - cONOCTaBIEHUE TAHHBIX,
MOJTYYEHHBIX TI0 MMPOTPaMMaM KOMITBIOTEPHBIX W PYYHBIX PACUETOB; -THIPABIMYSCKUHN pacyeT; - BEIOOD
ONTUMAJIFHOTO BapUaHTa TEIIO0OOMEHHUKA.

2.1. Pacuér koxKyxXoTpyOUaToro ucrapuTes.

2.2. Pacuét xonaeHcaTopa (KOXKyXoTpyOUuaToro WM TUIACTUHYATOTO).

2.3. Pacuér momorpeBatens (KOXKyXOTPyO4aToro Wi MIaCTHHYATOTO).

2.4. Pacuét X0JI0IUIBLHUKOB TUCTHILISATA U KyOOBOTO OCTaTKa (KOXKYXOTPYOUaThIX UITH IJIACTUHYATHIX).
Pazoen 3. 'uopoounamuueckue pacuémol

3.1 Pacuér ruipaBInyecKoro CONpoOTUBICHUS TPYOOIIPOBOIOB

3.2. PacuéT onTUMaNIbHBIX THaMETPOB TPYOOIIPOBOIOB

3.3. Pacuét u moabop HAacoCoB

Pazoen 4. I'pagpuueckoe oghopmnenue

Texnonornueckas cxema. PektudukanonHas K0JIOHHa OIIPEEICHHOTO THUIIA ¢ U300pakeHnEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B pazzene 1.

4 O0beM y4yeOHOM TMCUMILINHBI

O0BeM THCHUILTHHBI
Bua yueO6Ho# padoThl
3E Axkan. | Actp.
4. 4.

O0mas TpyA0eMKOCTb JMCIHIIIHHbI 2 72 54
KonTakTHasi paboTa — ayAUTOPHBIE 3aHITHSI: 0,44 16 12
[Tpaktueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHas padoTa 1,56 56 42
KonTakTHas camoctositenbHas padota (AmmK uz VII ona 3au / 04 03
3a4 ¢ oy.) 156 ’ ’
CamocrosTenbHOE U3ydeHHE pa3/ieioB JUCUUIUIMHBI (u1u Opyaue ’ 55 6 417
BUObL CAMOCOSIMENbHOU PAOOMbL) ’ ’
Buja nToroBoro KOHTpoJIs: KypcoBoii npoexT

AHHOTauA padoveil NPOrpaMMbl JUCHUIIIMHBI
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«TeopeTI/l'{ecxaﬁ JIEKTPOXUMMUSI»

1 HeJab AMCUMMJIMHBI — TPUOOPETEHNE 00yJAIOIIMMUCS 3HAHUIA U KOMITETEHITUI B 00J1aCTH HAyIHBIX
OCHOB  3JIEKTPOXMMHYECKUX IMPOIECCOB, BKJIOYAas pPABHOBECHbIE M HEPABHOBECHbIC SIBJICHUS B
ANEKTPOXUMUYECKUX CUCTEMAX, a TAK)KE U3YUECHUE CTPOSHUS TPaHUIIBI pa3zena (a3 v MPOTEKAMUX Ha HEl
ANEKTPOXUMUUYECKHUX TTPOIIECCOB.
2 B pe3yabTaTe H3y4eHHs IMCUMILIHHBI 00yYaIOIIMICSH T0JIKEeH:
Obaadams CIeRyONMMU KOMIICTCHITUSAMU | WHAUKatopamu ux gocrwxenus: [1K-3.1, ITK-3.2, TIK-
4.1, 11IK-4.2, TIK-4.3.
3nameo:
- OCHOBHBIC TIOHSITHUSI M ONPEICICHHUS TEOPETHUYECKON AIEKTPOXUMHUM; THIIBI AIEKTPOXUMUUYECKUX
CUCTEM, UX COCTABHBIC YAaCTH U CBOMCTBA;
- CTpOEHHE TpaHMIlbl paszuena a3, a TakkKe MEXaHH3Mbl JIIEKTPOXUMUYECKUX PEAKIUH, HX
TEPMOJUHAMUKY U KUHETHKY.
Ymemn:
— HAXOJIUTh B3aMMOCBSI3b MEXKIY MPUPOIOHN SIEKTPOXUMHUECKON CHCTEMBI M MPOIIECCaMU, KOTOPBIE
MOT'YT B HEW MPOTEKATh, MEXKIY CTPOSHHUEM IpaHUIlbl paszesa ¢a3 U MeXaHu3MaMu IPOIIECCOB; MPABUIBLHO
chopMyIUpOBaTh 3a7aq4y MpPH MMOCTAHOBKE AJIEKTPOXUMUUYECKOTO HCCIEAOBAaHUS U pa3paboTaTh MyTh €€
perieHusl.
Bnaoemy:

— TEXHUKOW M3MEPEHUN PAaBHOBECHBIX U HEPABHOBECHBIX IMAPAMETPOB MIEKTPOXUMUUYECKUX
MPOIIECCOB; METOIAMH aHAIN3a PE3YJIbTATOB ONPEACIICHUS] TEPMOJMHAMUYECKUX XapaKTEPUCTUK
MIPOLIECCOB;

— TEXHUKON U3MEPEHUN KMHETUKHU IEKTPOXUMHUUYECKUX IIPOLIECCOB; METOJaMU aHAJIN3a PE3YJIbTATOB
ONpEIETCHUSI KHHETHYECKUX XapAKTEPUCTUK MTPOLIECCOB.

3 Kpartkoe coaepxxanue JTUCHUILIHHbBI

Pa3zoen 1. Beeoenue. Ocnoenvle nonsmus snekmpoxumuu. 3axouvt Papaoes

1.1. TlpemMer W cojaepkaHUE DJICKTPOXUMHUHU. 3aJayd JUCIHUIUIMHBL. POJb 3JIEKTpOXMMHU B
COBPEMEHHOM HayKe U TeXHUKE. OCHOBHBIC TOHATHSI.

1.2. Knaccudukaius mpoBOJHUKOB U MPOXOKICHUE OCTOSIHHOTO IEKTPUYECKOTO TOKA uepe3 Lelb,
BKIIOUaronlyto npoBoanuku | u Il pona. Katonneie u aHoiHBIE peakIuy.

1.3.  OcHOBHbIE THUIBl 3JEKTPOXMMHUUYECKHX CHUCTEM. OIIEKTPOJIU3 KaK OKHUCIUTENIbHO-
BOCCTaHOBUTEJBbHBIN Tporiecc. Kiaccudukaiiys 31eKTpoIHbIX PeaKIHiA.

1.4. 3akonsl @apanes. Yucno Papaznes. Beixon no toky. KymoHoMeTpsl.

Pazoen 2. Tepmoounamuxa snekmpoxumuteckux cucmem

2.1. DneKTpoXuMHUYECKHI MOTEHIMANT U 3JIeKTpOXUMUYecKas cBoOojaHas sHeprus ['mbbca. CBssb
paBHoBecHOU DJ[C 211eKTpOXUMUYECKOM LIeNU ¢ MaKCUMAallbHOM paboToi 1 n3MeHneHueM >nepruu ['uodoea.

2.2. VYpaBuenus Hepncra. BopoponHas 1mikama 3J€KTpOAHBIX MoTeHUuanoB. (CraHIapTHbIE
noTeHuuanbl. Knaccuduxaius 3meKkTpo10B. DIEKTPOIbl CPaBHEHHUSL.

Paszoen 3. Ckauxku nomenyuana Ha ¢pazosvix epanuyax

3.1. Ckauku mnoteHnuana Ha (a3oBbIX TpaHunax. [lOBepXHOCTHBINA, BHEUIHUI W BHYTPEHHUH
noreHuuansl. Bonbra- u ransBaHu-noTeHuuansl. JJ[C kak cyMMa TajlbBaHU-TIOTEHIMAJIOB M BOJIbTA-
MOTEHIMAJIOB.

3.2. YcnoBus paBHOBeCHs MEKY KOHTaKTUpYyOIuMu Qazamu. YpaBHenue HepHcra [1s ranbpBaHu-
MOTEHIMAaa.

Paszoen 4. HepasHogechvie asieHus 8 pacmeopax 21eKmpoaumos

4.1. Indpdy3us u murpanus noHoB. YpaBHeHue HepHcra—OHmreitHa. J{uddy3snonnsii noreHuuan:
€ro OlLIEHKA U YCTPaHEHHUE.

4.2. VYpaenbHas M HKBUBAJICHTHBIE AJIEKTPONPOBOAMMOCTU. [lOJBMXKHOCTH HOHOB. AHOMAasbHas
MOJIBUKHOCTh HIOHOB BOJOPOJA U THAPOKCHIIA.

4.3. Yucna mepeHoca U METOAbl UX OIpeAesieHUs. 3aBUCHUMOCTb YHCEN IEepeHoca OT COCTaBa
ANEKTpoJInTa. bamaHc KaToqHOTO M aHOJTHOTO MPOCTPAHCTB ANEKTPOXUMUUYECKON SUEHKH.

4.4. DneKTpONpPOBOIHOCTh HEBOAHBIX PACTBOPOB, PACIIJIABOB U TBEP/IBIX AJIEKTPOIUTOB
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Paszoen 5. Jsounoi snexmpuueckuii caou ([IC) na epanuye medncoy 21eKmpooom u pacmeopom
NEeKMPOAUMa

5.1. Mexanu3sm obpazoBanus 1 npupoaa /I3C B aeKTpOXUMHUUECKUX cUCTeMax: BosHuKHOBeHHE [1DC
3a cu€T mepeHoca 3apsHKEHHBIX YaCTHIL Yepe3 MeK(a3HyIo TPaHHILY IPU YCTaHOBJICHUH AJIEKTPOXUMHUYECKOTO
paBHOBecus. VOHHBIA CKauoK MOTEHIMaJa; HYJIEBbIE pacTBOPbl M IMOTEHLMAT HYJIEBOTO 3apsja;
panoHaabHas (IPUBEACHHA) IIKaJIa AIEKTPOIHBIX TOTEHIIUATIOB.

5.2. O6pazoBanue JIDC 3a cuér moaBeACHUS 3apsIOB OT BHEIIHETO HMCTOYHUKA TOKA;, WACATHHO
MOJIIPU3YEMbIE U HETIOJSIPU3YyEeMbI€ AIEKTPobl. ToK oOMeHa.

5.3. SBnenust apcopbumu npu odpazoBanuu JIC. O6pazoBanue [IDC 3a cuér cnenuduyeckoit
aJicopOIIMM MOHOB U MPENNOYTHTEIHHON OPHEHTAIIMN TOJSIPHBIX MOJIEKYJ PACTBOPHUTENS U PACTBOPEHHBIX
BEIIECTB.

5.4. DNEKTPOKANMWJUIAPHBIN METOJ U3yUYEHUsI ABOMHOTO AnekTpudeckoro ciosi. [ToBepxHoctHas daza
1 OTHOCHUTEJIbHBIE TIOBEPXHOCTHBIE N30BITKH HOHOB; CBSA3b NOBEPXHOCTHBIX N30BITKOB HOHOB CO CBOOOIHBIM
3apsA0M KOHTaKTUpYyromux (a3. 3mepeHue norpaHUYHOro HAaTSDKEHUS Ha JKUJIKUX JIEKTPOJAX; OCHOBHOE
ypaBHEHHUE EKTPOKAMUIUIIPHOCTH; aAcOpOIIMOHHOE ypaBHeHHe [ n06ca u 1-e ypaBHenue Jlunmnmana.

5.5. Bnusinue KOHIIEHTpalui HOBEPXHOCTHO-HEAKTUBHOT'O U IOBEPXHOCTHO-aKTUBHOTO AJIEKTPOJIUTOB
Ha ’MekTpokammusipHyto kpuByto (OKK). Bnusiaue cnernuduueckoit aacopOuuu MOHOB U MOBEPXHOCTHO-
aKTUBHBIX opranundeckux BeuiectB Ha KK, nmoBepxHocTHBIE H30BITKM HOHOB U paclpesielieHue MoTeHnaia
B JIDC.

5.6. EMKocTh Mex(a3HOM TpaHMIBI pasjieia SIEKTPOJ | PacTBOP SIEKTPOIMTA. DKBHBAJEHTHBIE
anekTpudeckue cxemsl. Meroas! n3ydenus 1IC.

5.7. Monenu 19C I'enpmroubna, ['yn-Usnmena, lltepra u ['pama. loctonHCTBAa M HETOCTATKH 3TUX
MOJIEJIEH.

5.8. [Ipeacranenue o J19C kak o muiockoM KoHAeHcaTtope; Yu€T auddy3noii npupoast J12C; npupoaa
1 3apsia mwioTHoro u auddysHoro ciaoée no lreprny. Moaenu I'pama (¢ yuérom u 6e3 ydera AUCKPETHOM
MIPUPO/IBI 3apsiaa ceupuIecKy aacopOuPOBAaHHBIX HOHOB).

5.9. Ypasuenue Ilyaccona—bonbiimana. OOmiee BeIpakeHHE I TOTCHIMAIA BHEITHEH IMJIOCKOCTH
['enpMrombIa; YacTHOE U TIpeAebHBIC BhIpakeHus. DddexTuBHas TommuHa 11 Qy3HOTO CIOSL.

Pa3zoen 6. Hepasrosechvie 21ekmpooHble npoyeccol

6.1. BBeneHue B 3JI€KTPOXUMUYECKYHO KUHETHUKY.

6.2. OnpeneneHue NepeHanpsHKEHUs U NoJisipu3ani. PaBHOBECHBIM M CTAIMOHAPHBIM MOTEHIIMAIBI
anekrpona. [lonarue o6 oOpaTUMBIX U HEOOPAaTUMBIX AeKTpojaax. IIpu3Haku ycTaHOBIEHHUS B CHCTEME
PaBHOBECHOTO MOTEHIMANA. 3HAKU MEepEeHANpPsDKEHUsT U MoJisipu3alui. MeTosl onpeieieH s MoTeHIra€a
AJIEKTPO/Ia MO TOKOM.

6.3. OCHOBHBIE CTaaUU JJICKTPOXUMUYECKOW peakuuu. [IoHATHE O JIUMHUTHPYIOIICH CTaauu |
CTEXMOMETPUYECKOM YHCIIe CTaANU (Ha MPUMEPE PEaKIMK BBIJCICHUS BOIOPOA U3 KUCIBIX PACTBOPOB).

Pasoen 7. Jfughghyzuonnasn kunemuxa

7.1. CymmapHbIii IOTOK H ero cocrtapistonue. CBSI3bp CyMMapHOTO MOTOKA C IJIOTHOCTHIO TOKA.
Juddy3noHHBIN, MUTPALIMOHHBIA ¥ KOHBEKTUBHBINA MOTOKH.

7.2. lTlepBwii 3axkoH @Puka. Kosbdbuuuent muddy3un. I[loaBHKHOCTH HOHOB, €€ CBI3b C
koadpunmentom nuddysuu (ypaBuenue Hepaera—DiiHinTeiiHa).

7.3. PacnpeneneHue KOHIEHTpPALMU B TNPHUAIEKTPOJHOM CJ0O€ NpPU CTalMOHAapHOW auddy3uu.
D¢ pextuBHas TommuuHa Auddy3rnonHoro cnos. [IpenenpHas mI0THOCTH ToKa. KoHIIEHTpaIus y NOBEpXHOCTH
ANEeKTpoaa, (PU3NYECKUI CMBICT STOW BeMMUYWHBL [IpefenvHbIi MOTOK M MpeelbHas MIOTHOCTh TOKAa B
pacTBope ¢ M30BITKOM HUHAU(PPEPEHTHOTO SIEKTPOIUTA MPH €CTECTBEHHOW M BBIHYKIEHHON KOHBEKIUU.
Bpamatomuiics AMCKOBBIM 351eKkTpoJ. YpaBHeHue JleBuua. YcraHoBieHue IU(PQPY3HOHHOM NPHUPOJIBI
IIPeJIeNbHOTO TOKa U onpeaeneHue ko3dduiuenta 1uddy3uu HOHOB € MOMOIIBIO BPALIAIOIIEroCs JUCKOBOTO
IIEKTPOA.

7.4. BrusiHue MUTpAllMM MOHOB Ha BEIWYMHY MPEeTbHOTO TOKA. TOYHBIA M MPUOMIKEHHBIA METOMBI
y4€ra Murpaimu Ha npumepe psiqa MozaenbHeix pactBopoB (HCI, KCI+HCI, NaxS:0g). SBnenue sk3anbranyu
MUTPAIIMOHHOTO TOKA.

7.5. Muddy3nonHOE nepeHarnpspkeHre Ipu 3JIeKTPOOCAKICHUN U aHOTHOM PacTBOPEHUH METAJUIOB.
YpaBHEeHHE TOJSPU3AIMOHHON KPUBOW /ISl KATOAHBIX M aHOJHBIX PEaKIUid B OOPATUMBIX OKHCIUTEIHLHO-
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BOCCTaHOBUTEJIbHBIX CUCTEMAX U IPU 00pa30BaHUU U PACTBOPEHNUHU amaiibram. IloTeHIman 1 ToK MoJIyBOJIHBL.
[Tanenue notenuumana B augdy3unonHoM cioe. Ponb uucen nepeHoca.

7.6. Hecrammonapuas auddysus. JuBepreHmums cCyMMapHOro moToka. Bropoit 3akon @uka.
W3MeHeHns KOHLEHTpaluy BO BPEMEHU U YCIOBUS, IIPU KOTOPBIX OHU BBIPAXKAIOTCSI BTOPBIM 3aKkOHOM Puka.

7.7. HecratmmonapHasi audy3ust B IOTEHIIMOCTATHYECKUX YCIOBHX. | paHUYHbIE YCIOBUS U pEIlICHUE
ypaBHEeHHsI BTOporo 3akoHa duka B ciydae TIockoro sekrpora. [Ipoduam KoHIEHTpaIwii 1 3aBUCHMOCTb
MpEeJeNbHOT0 TOKAa OT BPEMEHH B Cilydyae HECTAllMOHApHOW IU(QY3un K IIJIOCKOMY DIEKTPOIy B
MMOTEHIIMOCTATUYECKUX YCIIOBHUSX.

7.8. Hecranmonapuast nud@y3usi B TOTCHIIMOCTATUUECKUX YCIOBUSIX K CHEPUUECKOMY DJIEKTPOY.
OcHoBbl Ki1accuyeckoil nojsiporpaguu. @akTopsbl, BIUSIONINE Ha BEJIUYUHY MIPEAEIbHOTO TOKAa. Y paBHEHUE
WNnpkoBuYa JUis MIHOBEHHOTO U CpPEJHEr0 TOKOB (BBIBOJ). YpaBHEHHE MOJIAPOrpagUuecKoil BOJIHBI
I'eiipoBckoro—MnpkoBuya (BbiBOa). IlpuMeHeHue mnossiporpaduu Uisi aHATUTUYECKUX LEIed u Ui
HCCIIEIOBAaHUSI KHHETHKHU AJIEKTPOXUMHUYECKUX PEAKIIHM.

7.9. Hecranmonapuass audgdy3ust K TUIOCKOMY OJJIEKTPOAY B TalbBAaHOCTATHYECKHX YCIOBHSX.
I'pannuHble yCIOBUS M pEIIEHHWE YpaBHEHUS BTOpOro 3akoHa Puka B ciydae IUIOCKOTO 3JIEKTPOAA.
Pacnpenenenvie KOHIEHTpalMd B NOPUMIEKTPOAHON 30He. VYpaBHeHus Conma u  Kapaorianosa.
XPpOHOIIOTEHIIMOMETPHSI.

Pa3zoen 8. Dnexmpoxumuueckoe nepenanpsisicenue

8.1. OcHOBHBIE ypaBHEHMSI TE€OPHHM 3aMENJICHHOTO pa3psa. DJIEKTpPOHHbIE TepMbl. COOTHOIIEHHE
bpencrena—llonssan—CeMEéHOBA M TNPAaBOMEPHOCTh €ro IMPUMEHEHHs Il PACCMOTPEHHsSI KUHETUKH
ANIEKTPOJHBIX TMPOLECCOB. BiMsHME CKaukoB MOTeHIManda B oOnacTu Mex(dasHON TI'paHUllbl U paboThI
crenuduueckoi aacopOLUny HAa U3MEHEHHE CTaHAAPTHOW AJIEKTpOoXUMHUYecKoi sHeprun ['ub0ca u sHeprun
aKTUBAIIMK KAaTOTHOW M aHomHOW peakmuii. Koadduimentor nepeHoca. OObUHBIN, O€3aKTUBAIMOHHBIA U
6e30apbepHblil pa3psan. McTuHHas, reTeporeHHas U u3MepeHHas KOHCTaHThI cKopocTu. dDakTopsl, BIusione
Ha KOHCTaHTHI ckopocTu. Tok oOMeHa. YpaBHeHue DosibMepa, €ro 4acTHBIE CIIydau MPU MajblX U OOJIBIINX
nepeHanpsukeHusx. Ypapaenue Tadens. YpaBHEHUS 4acTHOM M TIOJHOM MOJISIPU3AIIMOHHBIX KPUBBIX.

8.2. BoiBoa 1 ananu3 ypaBHeHHsI OpyMKrHA. DaKkTOPHI, BIUAIONIME HA BEIMYUHY
ANEKTPOXUMHUYECKOTO MEPEHAIPSKEHNUS.

8.3. BausHue mpupoapl MeTajula 3JeKTpoJa M MPUCYTCTBUS B PACTBOPE MOBEPXHOCTHO-AKTHBHBIX
HMOHOB Ha NEPEHANPSKEHHE BbLACIEHNs Bogopoaa. Binusnue pH Ha nepeHanpsbkeHue BbIIACIECHUS] BOAOPO1a
B pacTBOpax ¢ MOCTOSIHHOW MOHHOM CWJIOM U B PACTBOPAX YUCTBIX KUCIOT U OCHOBaHUM.

8.4. Bnusnue ancopOuuu [TAB Ha KMHETHKY 3JIEKTPOBOCCTAHOBIICHHS MOHOB METa/LIOB. D (dEeKT
Jlomkapéna. [Ipenenbubliii ancopOruonHsbiil Tok. [Ipencrasienre o BbIpaBHUBAIOIUX JO00aBKaX U MEXaHU3ME
HUX JNEUCTBUSL.

8.5. Kunetuka »IeKTpOBOCCTAHOBJICHHSI AaHHMOHOB Ha mpumepe mnepcynbdar-uona. Dopma
MOJISIPU3ALIMOHHON  KPUBOM, BIMSHUE NPUCYTCTBHS MHIUGOEPEHTHOTO JIIEKTPOJIMTA HA KUHETHUKY
BOCCTaHOBIIEHUS nepcyabdaT-uona. McnpapneHnusie TadeneBCKUe 3aBUCUMOCTH.

Paszoen 9. Kunemuxa ciodjicHbIX 21eKMpOXUMUYECKUX peakyuti

9.1. DnekTpoXMMHYECKHE PEaKUUU C IOCIEI0BAaTEIbHBIM MEPEHOCOM HECKOJIBKUX 3JIEKTPOHOB.
BriBoJ ypaBHEHUH 4acTHOM U MOJIHOW MOJISIPU3alMOHHON KpHBOH (6e3 yuéra ABOMHOCIONHBIX 3(h(HEKTOB).
[Tonneiit Tok oOMeHa. Kaxymuecs ko duiineHTs! nepeHoca.

9.2. DneKTPOXUMHUYECKHUE MPOLIECCHI B YCIOBUSAX MEIEHHOHN XuMHueckoi peakuuu. Kiaccuduxanus
XMMHMYECKUX CTaUi. Y paBHEHHE NOJIPU3ALMOHHON KPUBOH B CIIy4ae 3aMEUIEHHOM IeTEPOT€HHOM peaKkiuu.
Cramuss pekOMOMHALlMM B pPEaKLMU KaTOJHOTO BBIIEIEHUS BOJOpPOJA, €€ BIMSHHE Ha CKOPOCTb
IEKTPOXUMHUYECKOTO MpOoIiecca.

9.3. DAEKTPOXMMHUYECKHE PEaKIUH B cllydae MeJJICHHOM XUMUYECKOH peakiuu B 00bEMe pacTBopa.
Bmusaune pH pactBopa Ha mossiporpaduyeckoe  BOCCTAaHOBJIEHHE IMHMPOBUHOTPAIHON  KUCIOTHI,
IIPENICTaBICHUE O PEAKLINOHHOM CJIOE.

9.4. 3aKOHOMEPHOCTH CMELIaHHON KMHETHKH. BBIBOJ ypaBHEHMs Ui OOILIEro MepeHanpsukKeHUs B
cllyyasix 3aMeyieHHOCTH AU Qy3MOHHOM cTaauu U CTaauu paspsiia. DNeKTpoxXuMuyeckas 1 Tudpy3noHHas
COCTaBJISIOLIME CYMMapHOTO NIEPEHAIPSKEHHUSL.

9.5. 3aBUCHUMOCTB CKOpPOCTH 3JIEKTPOXMMHUYECKON pEakUMU OT TemrepaTypbl. VcTuHHas sHeprus
aKTUBALlMM DJIEKTPOXUMHUYECKOW pPEaKUUM, NPHUHLUIINAIBHAS HEBO3MOXKHOCTb €€ OIPENENCHUs B
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COOTBETCTBUH C YypaBHeHHEeM Appenuyca. Tepmomuddy3nonnsiii norenuuman. Kaxymascs sHeprus
AKTUBALUU NIEKTPOXUMUYECKON PEaKLIUU.
4 O0beM yueOHOM TMCUMILINHBI

Beero Cemectp
Bun yaebHO# paboThI 4 S
3E Axkan. 3E Axkan. 3E Axkan.
q. q, q,
OO0mas TpyI0eMKOCTh JUCITUTIIHHBI 11 396 4 144 7 252
KonTakTHasi paboTa — ayAuTOPHBIE 356 | 128 | 1.78 64 178 64
3aHATHSA:
Jlexum 1,78 64 0,89 32 0,89 32
[Tpaktuyeckue 3austus (I13) 0,44 16 0,22 8 0,22 8
JlaGopatophsie pa6otsl (JIP) 1,34 | 48 |067 | 24 0,67 24
B TOM 4YHCIIe B OopMe MPaKTUICCKOM 134 48 0,67 o4 0,67 24
MTOITOTOBKH
CamocrosiTesibHas padoTa 6,44 232 2,22 80 4,22 152
KonTakTHas camocrositenbHas paboTa 0,4 0,4
6,44 2,22 4,22 152
CaMOoCTOSATeIFHOE U3YUCHHUE Pa3/ieioB 2316 796
JVCIIMTLTAHBI
Buabl KOHTpOJIS:
3auer ¢ OLEHKOM - + -
JK3aMeH 1 36 - - 1 36
KonTakTtHass pabota — TpOMeXyTOYHAs
0,4 - - 014
aTTecTalus 1 1
[ToaroroBka Kk ’K3aMeHy. 35,6 - - 35,6
3auer ¢
Bujx uToroBoro KOHTpoOJIs: - DK3aMeH
OIIEHKO¥i
Beero . Cemectp -
Bun yae6roi padots: 3E | Actp. | 3E | Actp. 3E Actp.
9. 9, 9.
OO611ast TPYAOEMKOCTD JTUCIMILTHHBL 11 297 4 108 7 189
KonrakTHasi paboTa — ayIMTOpPHBIE 356 | 9612 | 1.78 | 48,06 | 1,78 | 48,06
3aHSITHS:
Jlexuuu 1,78 | 48,06 | 0,89 | 24,03 | 0,89 24,03
I[IpakTuueckue 3ansatus (I13) 044 | 1188 | 0,22 | 594 | 0,22 | 594
Jla6oparopusie padotsl (JIP) 1,34 | 36,18 | 0,67 | 18,09 | 0,67 | 18,09
B TOM 4HCIe B (popMe MpakTHIeCKOn 134 | 36,18 | 0,67 | 1809 | 067 | 18,09
MTOATOTOBKH
CamocrosiTebHas padoTa 6,44 | 173,88 | 2,22 | 59,94 | 4,22 | 113,94
KonrtakTHas camocrositenbHas paboTa 0,3 0,3
CamocrosTenbHOE U3yueHHE pa3/ieiioB 6,44 173,58 2,22 59,64 4,22 | 113,94
JMCIUTUTHHBI
Buabl KOHTpOJIA:
3adeT C OLIEHKOI + + -
JK3aMeH 1 27 - - 1 27
KonrtaktHas paboTa — mpoMexyTo4yHas
0,3 - - 0,3
aTTecTalus 1 1
IToaroroBka K K3aMeHy. 26,7 - - 26,7
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3auer ¢
Buja uToroBoro KOHTpoJIsi: - IK3aMeH
OLIEHKOMH

AHHOTauMsA padoyeii MporpaMMbl AU CHUILIHHBI
«OCHOBBI YJIEKTPOXMMHYECKOH TE€XHOJIOTHH (3JIEKTPOCHHTE3 U ra1bBAHOTEXHHKA))

1 Heab AucHUIIMHBI — O0y4eHHUE CTYICHTOB HAYYHBIM OCHOBAM 3JICKTPOXHUMHYECKON TEXHOJIOTHH,
CBSI3aHHOW C TIPOIIECCAMH 3JICKTPOXMMHYECKOTO CHHTE3a HEKOTOPBIX XUMHUYECKUX IMPOIYKTOB, 0OydeHHE
CTYACHTOB HAaydyHBIM OCHOBaM DJJIEKTPOXMMHYECKOW TEXHOJIOTMH, CBS3aHHOH C  TpoIeccaMu
IEKTPOOCAKICHHS TIOKPBITHA METaZIaMH W CIDIaBaM, a TaKKe MPUHIUIAM Pa3pabOTKU W YIpPaBIICHUS
TEXHOJIOTHICCKIMH MPOIIECCAMU, M HCITOJIB30BAHHE UX PE3YIBTATOB B MPO(PECCHOHATBHOM JeITeITHHOCTH.

2 B pe3yabTaTe U3y4eHus AUCHUIIMHBI 00yIaAIOMIMIACS T0JIKEH:

Obnadams crenyoUMMHA KOMIETEHIIMAMHA U HHAMKaTopamu ux goctwkenus: [1K-1.1, TIK-1.2, TIK
2.1, I[IK-2.2, TIK-2.3, T1IK-3.1, I1K-3.2, TIK-3.3, T1K-4.1, T1K-4.2, [1K-4.3, TIK-5.1, TTK-5.3.

3nameo:

— JJICKTPUUYECKUE XAPAKTEPUCTHKN MOHOTIOJISPHBIX W OHUITOJISIPHBIX JJICKTPOIH3EPOB; TEOPETUUCCKUE
OCHOBBI JIEKTPOJIHBIX TPOIECCOB ICKTPOCHHTE3a HEOPraHMUSCKUX i OPTAHWMYECKUX MMPOJTYKTOB, OCHOBHBIC
COCTaBBl PACTBOPOB W YCJIOBHSI JJIEKTPOJIA3a IPOMBINIJICHHBIX TPOIECCOB TOJNYUCHHS] XHUMHYCSCKHX
MIPOJIYKTOB; OCHOBHBIC 3JICKTPOJHBIC MaTepHANIbI, TPUMEHSIEMbIC B JICKTPOXUMHUYCSCKUX TPOU3BOJCTBAX;
OCHOBHBIC TEXHUYECKHE XapaKTCPUCTHUKH, KOHCTPYKIIMM W YCIOBHUS OSKCIUTyaTalldd JJICKTPOJIM3EPOB;
OCHOBHBIC JICKTPOXUMHYECKHE CUCTEMBI TICPBHYHBIX M BTOPUYHBIX XUMHUYECKUX HCTOYHUKOB TOKA;

— OCHOBHBIC JICKTPOXUMHUYECKUE TIPOTIECCHI, IPUMEHEHHE KOTOPBIX BO3MOKHO JIJISl MCTIOIh30BAHMS B
MIPOU3BOJICTBE MUKPOIICKTPOHHBIX KOMITOHEHTOB, TOJIOIPaMM, BEAYIIHUX OTPACIIAX MAITHHOCTPOCHHS;

— OCHOBHBIC TEXHOJIOTHYECKHE ITOAX0/IbI K BEIOOPY rajlbBAHUYECCKHX MPOIIECCOB TS TaTbBaHHUCCKUX
JIUHUN Pa3IUIHBIX KOH(UTYpaInii;

— OCHOBBI pa3pabOTKH TMPOIECCOB AIICKTPOOCAKICHHUS TaIbBAaHUYCCKHX TOKPBITHH MeETallaMd H
CIJIaBaMU;

— CHOCOOBI BIIMSIHMS HA TEXHOJIOTMYECKHUE CBOWCTBA IOKPBITHH 3a CUET W3MEHEHHS COCTaBOB
PacTBOPOB M PEKMMOB JICKTPOJIH3A.

Ymemn:

— WCIMOJIb30BaTh METOJbI UCCIICIOBAHMS M ONPEICIICHUS MapaMeTPOB JJICKTPOJIH3a H XUMHYECKHX
HMCTOYHUKOB TOKA; aHAJIM3UPOBATh B3aUMOCBS3b TEXHOJOTHYECKHX IMapamMeTpoB U 3((HEKTHBHOCTH
mporecca, KadecTBa W CBOMCTB NPOAYKIMHU; IMPOBOJUTH SKCIECPHUMEHTHI 1O 3aJaHHBIM METOJHKaM,
aHAJIM3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTOB;

— BBIOMPATh MOJXOISIINE CXEMbI FAJIbBAHUYECKOTO MPOIECCa U CBOMCTB MOJTy4aeMbIX TOKPHITHH;

— ONIPEICNIATh BO3MOXKHBIC MPOOJEMbl B pab0TE BHICOKOTEXHOJIOTMYHBIX I'aJIbBAHUYCCKUX JTUHUH U
YMETh MX ONEPATUBHO YCTPAHSTh,

— peliaTh KOHKPETHBIC 3a7aud IpH Pa3padOTKe W BHEAPCHUIO HOBBIX TEXHOJOIMYECKHUX MPOIIECCOB,
ONTUMU3UPYS KAUYECTBO MPOIYKIIUU U IKOHOMHUECKYIO 3()(DEKTUBHOCTh TEXHOJOTUYECKUX KOMIUICKCOB IS
AJIEKTPOCHHTE3a M HAHECCHUS rajlbBaHUYECKUX MOKPBITHIA.

Bnaoemw:

— METOJJaMH MTPOBEICHUS SKCTIEPUMEHTOB IO IEKTPOXUMHUUYECKOMY CUHTE3Y XUMHUUYECKUX MTPOTYKTOB

u omnpeneneHus 3PGEeKTUBHOCTH MPOLiecca; METOIaMU aHali3a COCTaBa, KauyecTBa U CBOMCTB MPOIYKIUH;
METO/IaMH OTIPEAeNICHUSI OCHOBHBIX XapaKTEPUCTUK XUMHUECKUX UCTOYHUKOB TOKA;

- TPHUHIMIAMHU Pa3pabOTKHU MPOIECCOB DIEKTPOOCAKICHHS TMOKPHITHM MeTaljJaMH U CIUIaBaMH,
yIOBJETBOPSIOUIUMHU TEXHOJIOTHYECKHE TPEOOBAHUS K TOKPBITHSIM.

3 Kpartkoe copep:xkanue JHCHUILTHHBI

Lllecmou cemecmp

Paszoen 1. Beeoenue

KpaTtkass wucropus BO3HMKHOBEHHSI DJIEKTPOXMMHUYECKOTO CHHTe3a. Pollb OTEYECTBEHHBIX U
3apyO0eKHBIX YUEHBIX B Pa3BUTHH MPHUKIAIHON AMeKTpoxuMuu B Poccuu. Peanuzanivs 3meKTpoXUMHYECKUX
MIPOLIECCOB B MPOMBIIUICHHOCTH.

Pa3zoen 2. bananc nanpsicenus snekmponuzepa.
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bananc HanpspKEHUS M TEXHUKO-PKOHOMUYECKUE MTOKA3aTENH AIEKTpoXuMudeckoro npomecca. [lyru
CHIDKEHHUS [TOTEPh HAPSIYKEHUS Ha JIEKTPOIM3EPE. DIEKTPUUECKUE XaPAKTEPUCTUKHU IEKTPOJIN3EPOB.

Pasoen 3. dnexmponrumuueckoe pasnodxicenue 800bl ¢ Yebio NOIYUeHUs 6000P00d U KUCIOPOOd.

TeopeTnueckne OCHOBBI Ipoliecca 3JIEKTPOJM3a BOAbl. bajlaHC HampsyKEeHUs 3JEKTPOJM3Epa IpU
JIEKTPOJIN3€E BOJBI. IlepcriekTHBBI 3IEKTPOXUMUYECKOTO METO/1a IPOU3BO/ICTBA BOJOPOIaA.

Paszoen 4. Inexmponuz pacmeopoé xiopuoa wjenouHvlx Memaiios.

DNEKTPOXUMHUYECKOE IIPOU3BOACTBO XJIOPA, IIEJIOYU U BOJAOPOAA. DIEKTPOJIU3 C TBEPABIM KaTOJIOM U
bunpTpyromen quadparmoid. DIEKTPOIH3 ¢ FOHOOMEHHON MeMOpaHO. [IpHHIIUTIB AIEKTPOH3a ¢ PTYTHBIM
KaToJ0M. DJIEKTPOCUHTE3 THIIOXJIOpUTA HATpUs. DJIEKTPOCHUHTE3 XJIOPATOB. DJIEKTPOCHUHTE3 MEPXJIOPATOB.
DNEKTPOCUHTE3 XJIOPHOM KUCIOTHI.

Pazoen 5. Dnekmpocunmes okuciumeneu — coeOuHeHUll Mapeanya.

DNEeKTPOCUHTE3 TIEpMaHraHaTa Kajausi KOMOMHUPOBAHHBIM CIIOCOOOM. DJIEKTPOCUHTE3 TIepMaHTaHaTa
KaJiusl DJIEKTPOXUMHUYECKUM CIIOCOOOM. DJIEKTPOCHHTE3 JuOoKcuaa MapraHua. CocTaBbl AJIEKTPOJIUTOB U
YCIIOBHUS JIEKTPOJIN3A.

Paszoen 6. dnexkmpocunmes HeKomopwvIx Op2aHUYeCKUX COOUHEHUII.

DNEeKTPOCUHTE3 aJUNOJMHUTpUIA. TexHoJiorndeckass CcXeMa TOJydeHHsl aJUIOJUHUTpUIIA.
DNEeKTPOCUHTE3 Ce0AIMHOBON KUCIIOTHI.

Pasoen 7. Ocnognvie cucmemvl XUMU4eCcKux UCMOYHUKO8 MOKA.

Knaccudpukanuss u snementsl KoHCTpykiuil XWUT. IlepBuuHble XUMHUYECKHE HCTOYHUKU TOKAa C
BOJHbIMU  3nekTposutamu. IlepBuunpie XWT ¢  HEBOJHBIMH  DIIEKTPOJIUTAMHU. AKKYMYJISITOPBI.
AKKYMYJISTOPBI C HEBOJIHBIMH JIEKTPOIUTAMU

Ceovmoti cemecmp

Pa3zoen 8. Bseoenue.

Hcropuss ransBaHoTexHuku B Poccun. HoBble HampaBiieHHs B TajlbBaHOTEXHHMKE. TeMILIaTHOE
OCaXJICHHE

Paszoen 9. Hayunvie ocnogvl npoyeccos 31eKmpoocancoeHus Memaiios U cnideos.

OcHOBHBIE 3aKOHOMEPHOCTHU MEKTPOOCAKACHUS MOKPHITHI MeTajulaMu U cruiaBaMu. Juddy3noHHo-
azcopOImonHas Teopus BeipaBHUBaHMS Kapmoca-Kpyrinukosa.

Pazoen 10. Ocnosbt mexuonocuu 31eKmpoocaircoeHuss Memaios.

[ToaroroBka MOBEPXHOCTU TMepe] HAHECEHHEM HOKpbITHH. OcaxkIeHHEe MNOKPHITUII OCHOBHBIMU
MeTtaiamMu. KoMmo3uinoHHble TOKPBITHSL.

Pa3zoen 11. Dnexmpoocasicoenue nokpolmuii Cniaéamu.

TeopeTnueckre OCHOBBI 3JEKTPOOCAXKICHUS CIIABOB. DIIEKTPOOCaXIeHUE CIuiaBoB. OCOOCHHOCTH
aHOJIHBIX TPOIECCOB.

Pazoen 12. . Texnonocuu ocadcoerus 2aib8aHU4ecKux MNOKPLIMUL HA NeyamHvle Niamel U
UHmMezpaIbHble MUKPOCXEMDbL.

CyOTpakTuBHas, aATUTHBHAS M TMOJYy-aJJUTUBHAs TEXHOJIOTMH. [ampBaHWYECKHE MPOLECCH B
MIPOM3BOJICTBE MEYATHBIX MJIAT. MHOTOCIOWHBIE MPEIIM3NOHHbBIE TIeYaTHbIe TaThl. OCOOCHHOCTH HAHECEHUS
MHOTOCJIOWHBIX TOKPBITUA B TEXHOJOTUU MHUKpoIrpoleccopoB. CeNeKTUBHOE OCaXACHHE 30JI0Ta H
ANEKTPOJIUTUYECKUX MTPUIIOEB.

4 O0bemM y4yeOHOM TMCUMIIINHBI

Beero Cemectp
Bun yue6Hoit paboThl 6 !
3E Axan 3E Axan 3E Axan.

q, .. q.
OO61ast TpPYA0EMKOCTh TUCIUTUIHHBI 9 324 4 144 5 180
KonTakTHast paboTa — ayAnTOpHBIE 3,56 128 1,78 64 1,78 64
3aHATHA:
Jlexmun 1,78 64 0,89 32 0,89 32
[Tpaktaeckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
Jlaboparopusie paboTs (JIP) 1,34 48 0,67 24 0,67 24
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B TOM 4HCIIE B (popMe MpaKTHIECKON 134 48 0,67 24 0,67 24
IMOATOTOBKH
CamocrosiTesbHas padora 4,44 160 2,22 80 2,22 80
KoHnrakTHas camocrosiTenbHas paboTa 0,4 0,4
CaMocCTOATEeTFHOE U3YUCHUE Pa3/IeoB 4,44 159.6 2,22 796 2,22 80
JIACLHUIUINHBI
Buabl KOHTPOJIA:
3auem c ouyenkoii + + - -
DK3aMeH 1 36 - - 1 36
KoHnraktHas paboTa — IpOMEKyTOYHAsS
0,4 - 0,4
aTTecTaIus 1 - 1
[ToaroToBKa K 9K3aMeHY. 35,6 - 35,6
3auer ¢
Bua nToroBoro KOHTpoOJIsi: - JK3aMeH
OLICHKO¥
Beero CemecTtp
Bunx yaebHoli paboThI 6 !
3E Actp. 3E AcTp. 3E Acrp.
q. q. q.
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 9 243 4 108 5 135
KonrakTHasi paboTa — ayIMTOpPHBIE 3.56 96 1,78 48 1,78 48
3AHATHA:
Jlexmun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (113) 0,44 12 0,22 6 0,22 6
JlabopaTtopHusie paboTs (JIP) 1,34 36 0,67 18 0,67 18
B TOM YHCJI€ B OpME MPAKTUUECKON 1,34 36 0,67 18 0,67 18
MMOJATOTOBKH
CamocrosiTejibHasi padoTa 4,44 120 2,22 60 2,22 60
KonTtakTHas camocTosiTenbHas pabota 0,3 0,3
CamMocTosTeTbHOE H3yYeHUE Pa3/IeiiOB
TUCLMILTAHBI (11U Opyeue 6uovl 4,44 119,7 2,22 59,7 2,22 60
CamMocmosmenvbHol pabomoi)
Buabl KOHTpOJIS:
3auem ¢ OUueHKOU + + - -
IK3aMeH 1 27 - - 1 27
KonrtaktHas paboTa — mpoMexyTouyHas
0,3 - 0,3
aTTecTalus 1 - 1
IToaroToBka K 9K3aMeHy. 26,7 - 26,7
3auger ¢
Bua uToroBoro KOHTpoJIs: 9 IK3aMeH
OLICHKOM

AHHOTanusA padoveil NPOrpaMMbl JUCHUIIIMHBI
«Pecypcocoepexenne u IK0JI0rn4eckasi 0€30MACHOCTH JIEKTPOXMMHYECKUX NPOU3BOACTB)

1 Heap aucuumiauHbl — OOydYeHHE CTYACHTOB HAaydyHBIM OCHOBaM pecypcocOepekeHus u
IKOJIOTHYECKON O€30MacHOCTH AJIEKTPOXUMUYECKUX IMPOIIECCOB, a TakKe MPHUHIUIAM pPa3pabOTKH |
yIpaBJICHHUS TEXHOJOTUYECKUMU TMPOIIECCaMU, M HCIOJB30BaHHWE HX PE3YIbTaTOB B MPO(ECcCHOHATHHOM
JESITCILHOCTH.

2 B pe3yabTaTe N3y4eHHs JMCUMILIMHBI 00yYAIOMIMIACH 0JI2KEeH:

Obaadams cneayONMMI KOMIIETSHIIUSAMU U WHIAUKatopamu ux goctumxenus: [TK-1.1, ITK-1.2, TIK-
2.1, IIK-2.2, T1IK-2.3, T1K-3.2, I1K-4.1, T1K-4.2, T1IK-4.3, T1K-6.1, I1K-6.2, ITK-6.3.

3namo:
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- OCHOBHBIC KPUTEPHHM OKOJOTHYECKON OIMACHOCTH TalbBAHOXUMHUYECKOTO IPOU3BOJICTBA;
OpraHu3aIrio BOJ0000pOTa TEXHOIOTUYECKOTO MPOIIecca U MPUEMBbl PAMOHAIBHOTO BOIOTIOTPEOICHMS;

- COBPEMEHHBIE TEXHOJIOTUU PETEeHEPAIINH, YTHIIN3AIUNA U 00€3BpEKUBAHUS TEXHOTEHHBIX OTXOIOB;

- KOHIICTIIIMIO MaJIOOTXOHOTO IKOJIOTUYECKH 0€30IaCHOT0 AIEKTPOXUMHUIECKOTO TIPOU3BOICTBA.

Ymemns:

- pabotaTte C JHTEpaTypod IO BONPOCAM, CBSI3aHHBIM C 93KOJOTMYECKOH Oe30MacHOCTHIO
AMEKTPOXUMUICCKUX TTPOU3BOJICTB;

- TPOBOJAWTH TEXHUKO-3KOHOMUYECKUM aHalu3 IMpoOJeM »HHEPro- M pecypcocOepexeHus Ha
IEKTPOXUMUYCCKUX TTPOU3BOJICTBAX;

- BBIOMPATh COBPEMEHHBIC TEXHOJIOTH MEPEPa0OTKH OTXOA0B AIEKTPOXUMUICCKIX TIPOU3BO/ICTB.

Braoemy:

- OCHOBHOM TEXHHMKOW W METOJaMH HWCCJIEJOBaHUs TIPOIECCOB, HAIMPABICHHBIX Ha CHWKCHHC
IKOJIOTHYECKOM OMMACHOCTH IEKTPOXUMUICCKUX MTPOU3BOJICTB;

- METOJIaMU aHaJln3a PEe3yJIbTaTOB OINpPEACICHUS W TPOTHO3UPOBAHUS DKOJOTHUYECKOW OIMACHOCTH
raJIbBAHOXUMHYECKOTO TIPOM3BOICTBA.

3 Kpartkoe coaep:kanne TUCIHUNIHHBI

Pazoen 1. Bsedenue. Obwue 60npocvl dK0N02UU U PeCcypcocOEpeHceHus INeKmpOXUMULECKUX
npou3zeoo0cmae

DKOJOTHYECKHE MPOOIEMBI DIIEKTPOXUMHUIESCKIX MTPOU3BOJICTB HA COBPEMEHHOM dTare. Poiib Kypca B
MOJTOTOBKE  MHXKCHEPOB-TEXHOJIOTOB  JJICKTPOXMMHYECKUX  TPOU3BOJACTB.  3aJadyd  WHIKCHEPOB-
AIEKTPOXUMHUKOB B PEIICHUH IKOJIOTHICCKUX MTPOOIJIEM U BOTIPOCOB PECYPCOCOCPSIKCHHUS.

dakTopel 3arps3HEHHsS] OKpyXarmield cpefapl. OCHOBHBIC TOJIOKCHHSI KOHICTIIMA Pa3BUTHS
COBPEMEHHOTO, DJKOJIOTHYECKH O€30IacHOT0, pPEecypcocOeperaromero rajibBaHHYeCKOTO MPOU3BOJICTBA.
CpaBHUTENBbHBIN TEXHUKO-IPKOHOMUYECKUI aHAJIN3 CPEICTB U METOJ0B OUMCTKH MPOMBILIUIEHHBIX CTOKOB OT
TSKEBIX  LIBETHBIX METAJJIOB, OpPraHMYECKUX 3arps3HUTeNed U JAp. TOKCUYHBIX 3arpsi3HEHUi.
Texnomornueckne mnpueMbl, OOECHEUMBAIOIINE HKOHOMHUIO METAJIOB, PEAareéHTOB BOABI M  3alUTY
oKpyxaroteit cpensl. [IpenenbHO J0MycTHMbIE KOHIIEHTPAI[MM HOHOB METaJNIOB B CTOYHBIX BOJIaX.

Pasoen 2. Ouucmka npomvl8HbIX U CMOYHBIX 800 8 2ATb8AHOMEXHUKE U NPOU3BOOCMBE NEYAMHBIX NIAMN

XapakTepucTuka cTouHbIX BoA. Knaccudukanus u GuU3NKO-XUMUYECKHE OCHOBBI METOJIOB OYMCTKH
raJIbBAHOCTOKOB (2JIEKTPOXUMHUYECKHE, MeMOpaHHble, copOuuoHHble). [IpenmyiiectBa M HeOOCTAaTKU
MeTOJIOB. JIOKaIbHBIE METOIbI M3BJICUCHHSI HOHOB TSDKENbIX MBETHBIX MeTawioB (Cu, Ni, Cr, Al, Zn, Cd) u3
MPOMBIBHBIX BOJI C yTWJIM3aluedl IICHHBIX KOMIIOHEHTOB M BO3BpaTOM BOJAbl. MeMOpaHHBIE,
3N1eKTPO IO TAIMOHHBIE, AIEKTPOXUMUYECKUE U COPOIIMOHHBIE YCTAHOBKH.

Paszoen 3. Pecenepayus, obeszspesicusanue u ymuausayusi mexHo102U4ecKux pacmeopos

Knaccudukanus TexHosoruyeckux pactBopoB. Obmue noaxoasl k npoodieme. bazosbie TexHoI0rHH
pereHepalyy pacTBOPOB XUMHUECKOTO U AIEKTPOXUMUYECKOTO 00€3:KUPUBAHUS U3/ICJIHi1, TPaBIIEHUS MEIU U
ee crutaBoB. CocTaBbl pacTBOPOB. MeTo 16l 00€3BpEKUBAHUS TEXHOJIOTMUECKUX PACTBOPOB TPABJICHHUS CTaJICH.
O6opynoBaHue, TEXHOJIOTUYECKHE CXEMBbI, pereHepalnu oTpaboTaHHBIX PACTBOPOB C YTUIIM3AIUEH [IEHHBIX
KOMITIOHEHTOB. [IpoeKT THIIOBOrOo ydacTka MO pereHepanuu U 00e3BpeKHBAHUIO TEXHOJIOTMYECKUX (Ha
pUMepe HUKEIb- U MEIbCOEPKAIINX) PACTBOPOB.

Paszoen 4. Obezspesicusanue u ymunuzayus meepoblx 0mxo008 31eKmMpOXUMULECKUX NPOU3BOOCME

XapakTepucTUka TBEPAbIX OTX0A0B. Mx kmaccudukanus. ba3oBbie TeXHOIOTHU MepepabOTKH,
00e3BpeKUBaHUS M YTUIM3AIUU TalbBAaHOIIAMOB C TOJYyYEHHEM LEHHBIX MPOAYKTOB (CTPOHTEIBHBIX
MaTepHaoB, MUTMEHTOB, Kpacok). CoBpeMeHHbIE TEXHOJIOTHH MePepadOTKH OTPAOOTAHHBIX aKKYMYIISTOPOB
Y TaJIbBAHMYECKUX dJIeMeHTOB. OCHOBHBIC HAMPABIEHUSI COKpPAIIECHUS 00pa3yIOIUXCsS TBEPIbIX OTXOJOB B
raJIbBAHOTEXHUKE U MPOU3BOJICTBE MEYATHBIX ILJIAT.

Paszoen 5. Cospemennvie mexunonocuu u o060pyooganue Ons peulenus npoonem KOAoUuu u
pecypcocbepexcenus

Knaccudukamuss wmetonoB. ba3oBele TexHOJOrMM U 00OpYyIOBaHHWE C  HCIOJIb30BAaHHEM
JNEKTPOXUMUYECKON HAayKH B PEIIEHUU OKOJOTHYECKUX MpoOjeM. YCTaHOBKH, HCIOJIB3YIOIINE
AIIEKTPOMEMOPAHHBIE MPOIIECCHI, AIEKTPOIIN3, AIEKTPOIIOTAIIIO, IEKTPOKOATYIIALIUIO, SIEKTPOAUATUS JUIS
oOecrieyeHnss OYHMCTKH TPOMBIBHBIX W CTOYHBIX BOJ OT HOHOB IBETHBIX METAJJIOB, OPraHUYECKHX
3arpsI3HUTENEH, a TakKe JUTsl pereHepalui OTpaOOTaHHBIX KOHIIEHTPUPOBAHHBIX PACTBOPOB C BO3BPATOM UX

124



B TEXHOJOTHYECKUU 1WKI. OONacT TPUMEHEHUs SJICKTPOXUMHUYECKUX TEXHOJIOTHA. Matepuaibl
3IIEKTPOOB, MEMOpPaH, KOHCTPYKIIUHU alIapaToB.

Paszoen 6. Oxpana okpysicaroweli cpeovt u bushec

PerHOK TexHONoOrMi, oGopymoBanus W ycuyr. OCHOBBI MapKETHHTa, MEHEDKMEHTA, DPa3BUTHE
MpeANPUHNUMATENHCTBA B OTpacian. COBpeMEHHBIC TCHICHIIMH PA3BUTHS TEXHOJOTHUU U O0OpYyIOBAHUS IS
peteHus mpodiieM pecypcocOepekeHns U SKOJIOTUIECKOH 0€30T1acCHOCTH 00BEKTa.

4 O0beM yueOHOM TMCUMIIINHBI

O0beM THCHUILINHBI
Bua yueOHo# paGoThl Axax, | Actp.
3E
q, q,

OO0uiasi Tpy10€eMKOCTb AU CHUNIJIHMHBI 2 12 54
KonrakTHasi paboTa — ayIMTOpHbIE 3aHATHUS: 0,9 32 24
Jleximn 0,444 16 12
IIpaxTnueckue 3anstus (113) 0,444 16 12
CamocrosiTejibHasi paboTa 1,1 40 30
KoHTakTHas camocTosiTeNbHas paboTa 0,4 0,3
CaMocCTOsATENFHOE U3YUEHNE PA3ICIOB UCITUTITMHBI pasp 39,6 29,7
Buja uTOrOoBOro KOHTpOJIS: 3ader ¢ OLEHKOI

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«OCHOBBI KBAHTOBOI XUMHH»

1 Heab AMCUMIIMHBI — COCTOUT B U3yYEHUH OCHOBHBIX MOHSTHH COBPEMEHHOW KBAHTOBOW XUMHH U
KBAHTOBO-XMUMHUYECKHX METOJ/IOB pacueTa CTPOCHUS M CBOMCTB XUMUYECKUX CUCTEM; BO BBEJICHUH CTYJICHTOB
B KPYr OCHOBHBIX MPEICTABJICHUH O XHUMHUYECKON CBS3M M MEXKMOJICKYJISIPHBIX B3aUMOJCHCTBUAX H
O3HAKOMJICHMM Ha DJTOM OCHOBE C OCOOCHHOCTAMH XHMMHYECKOM CBSI3M B XHMHYCSCKUX BeIlIECTBax U
00YCIIOBJICHHBIX 3TUM CBOMCTBAMHU MaTEPHAJIOB; B OCBOCHUHU PAaOOTHI C OCHOBHBIMH KBAHTOBO-XUMUUYECKUMH
KOMITBIOTEPHBIMHU MPOTPAMMAaMHU, UCTI0JIb3YEMBIMU HA MPAKTUKE.

2 B pe3yJbTaTe H3yYeHUs JUCHHUIUIMHBI 00y4YAI0OIIUICS T0JIKEH:

Obnadams CIeTyONUMA KOMIIETCHIIMSAMHA U UHIMKATOPAMHU X TOCTHKCHUS:

TIK-2.1, IIK-2.2, IIK-2.3, IIK-4.1, IIK-4.2, [IK-4.3

Buamo:
- OCHOBHBIE MOJIOKEHUSI KBAHTOBOW XMMHUU, COBPEMEHHON TEOPUH XUMUYECKOU CBSI3U U MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U IPUMEPHI €€ MPUMEHEHUS K KOHKPETHBIM XUMUYECKUM CHCTEMaM;
- TMPUHLHUIBI KOJIMYECTBEHHOM XapaKTepH3alUd aTOMHON M 3JEKTPOHHOM CTPYKTYPhl MOJIEKYJISPHBIX
CHCTEM;
- OCHOBHBIE B3aUMOCBSI3U MEX]Y JIEKTPOHHOU CTPYKTYPOU U (PU3UKO-XUMUUYECKUMU CBONCTBAMU BEILIECTB,
JIeXaIIue B OCHOBE YIIPABJICHUS] CBOMCTBAMM;
- BO3MOYKHOCTH OCHOBHBIX COBPEMCHHBIX KBAaHTOBO-XHUMHYECKHX PACUETHBIX METOJO0B M 00JIacTh
X NPUMEHUMOCTH.

Ymems:
- IPUMEHATh KBAaHTOBO-XMMUUYECKHE TOJXOJbI U METOJBbI Ul pacyeTa, MHTEPIPETalud U TMpeacKa3aHus
CTPOEHHSI U CBOMCTB MOJIEKYJISIPHBIX CHCTEM.

Braoems:
- 3JIEMEHTapHBIMH HaBbIKAMU MPUMEHEHHUS! KBAHTOBO-XMMHUYECKUX MOJAXOJ0B U METOJ0B U MHTEPIPETAUU
pe3ylbTaTOB MpPU PEIIEHUU MPAKTHYECKUX TEXHOJOTMUECKMX 3aJad W CTaHJApTHBIMU  KBAHTOBO-
XUMUYECKUMH KOMIBIOTEPHBIMU IIPOrPaMMaMHu.

3 Kpartkoe copep:kanue JHCHUILTHHBI
Beeoenue. Tlpenmer kBaHTOBOW xXuMuH. PoJb KBaHTOBOW XMMHUHU B ONUCAHWHM XMMHYECKUX SBICHUU U
npoiieccoB. B3anMocBs3b Ki1acCUUECKOM ¥ KBAHTOBOM MOJIEN€il MOJIEKY.
Paszoen 1. Obwue npunyunsi K6aHMOBOU XUMUU

125



1. OcHoBHBIE TPUOTHKEHUS.

OcCHOBHBIE TOJIOKEHHUS KBAaHTOBOW MEXaHHWKH. BapHanMOHHBIN METOJ] HAXOKICHHUS BOJIHOBBIX (DYHKIIMH.
[TpubnmxeHnne HE3aBHUCHMBIX YacTHUIl. METOJl CaMOCOTJIACOBAaHHOTO MO Ui aToMmoB. llpubmmkenue
LEHTPAIILHOTO MOJISl. ATOMHBIE OPOUTANIN M UX XaPAKTEPUCTHUKH.

2. OHOZTEKTPOHHBIE U MHOTORJICKTPOHHBIE BOJTHOBBIE (DYHKIIUH U METOBI X pacueTa.
AHTHCUMMETPUYHOCTh JJIEKTPOHHON BOJHOBON ¢yHKImH. Crmu-opOutamu. [lerepmunant Crelitepa.
Beenenue B Meronpl Xaptpu-®oka n Kona-lllama, xumuueckass TpakTOBKa pe3yjiIbTaTOB. DJIEKTPOHHbIE
KOH(UTypaIuyu aTOMOB C TOYKH 3PEHUS] KBAHTOBOW XUMUH.

Paszoen 2. Memoowr keanmosoii xumuu

2.1. MonexynsipHas CTpYKTYpa, JIEKTPOHHAs! KOpPesLus.

[Mpubmmkenne bopra-OnmenreiiMepa, aquadaTUYCCKU MOTESHITNAT U TIOHATHE MOJICKYISPHONH CTPYKTYPBHI.
Metonet Xaptpu-®oka u Kona-llloma pgns monekynsl. ITpubmnkenne MO JIKAO. DOnexkTpoHHas
Koppensiius. Metoa KOHGUTYpallMOHHOTO B3auMojieicTBUsl. Teopusi Bo3MmylleHuid. Pacuer sHeprum
JMCCOLIMAIIMU XUMUYECKUX CBA3EH.

2.2. HesMnupuueckue 1 NoJy>MIUPUUECKUE METOIBI.

Wepapxus meTo0B KBaHTOBOM xumuu. Hesmmupuueckas kBaHToBas Xumus. basucHele QyHKuMM Ams
HEAIMIIMPUYECKUX pacueToB. ATOMHBIE U MOJIEKYJIIpHble Oa3zucHble HAOOpbl. Ponb OazucHBIX QYHKIUI B
OMMCAHUU CBOWCTB MoJekya. [lomysammnupuyeckue meroabl. BameHTHoe npubinxeHue. [I-3JEeKTpOHHOE
npubmpkenue. Meron Ilappusepa-Ilomna-Ilappa. IlpocTtoii u pacimmpenssiii Mmetoapl Xokkens. TOUHOCTh
KBAaHTOBO-XWMHMYECKUX PACUETOB CBOMCTB MOJIEKYJI.

Pa3zoen 3. Xumuueckas c6s3b u medcmMoneKyisapHvie 83aumooeicmeaust

3.1. Xumunueckas cBsi3b U MEKMOJIEKYJIIPHBIE B3aUMOICHCTBUS.

OpOutanbHas KapTHHAa XUMHUYeCKOl cCBs3u. KOHCTpyKTHBHAs W JecTpyKTHBHas HHTep(hepeHLHs
opOuTaneii. MonexkyasipHbie OpOUTAIN U UX CHMMETpUiiHas Kiaccudukarus. KoppemsimuoHHbie TuarpaMMBl.
DNeKTpOHHBIC KOHPUTYpALIMK TBYXaTOMHBIX MOJICKYJ. AHAJIN3 3aCEJICHHOCTEH opOuTaneit mo Mamimkeny.
[TonsiTue 0 3apsAnax U NOpsAKaX CBA3ECH.

[IpocTpaHCTBEHHOE  paclpeneiacHue  DJICKTPOHHOM  IUIOTHOCTH M XMMMYECKas  CBS3b.
MexmonexkynspHbie B3aumoericTBus. JlegopManmonHas 3IeKTpOHHAS TUIOTHOCTD.
3axnouenue. KBaHTOBast XMMMsI KaK HHCTPYMEHT ITPOTHO3a B XUMUH.

OO611ee KOJIMUECTBO Pa3eiioB — 3.
4 O0beM yueOHOM JMCUMILINHBI

Bi yue6Hoii paGoTsI O0beM TUCUMIITIMHBI
3E | Akaa. 4. | AcTp.4.
OO0uiast TPy10€eMKOCTb IV CIIUTIIIMHbI 2 72 54
KonTrakTHasi pa6oTa — ayITMTOPHbBIE 3aHSATHSI: 0,89 32 24
Jlekuun 0,445 16 12
ITpaktrueckue 3ansatus (113) 0,445 16 12
JlaGopaTtopubie paboTs (JIP) - - -
CamocTosiTesibHasi padora 1,11 40 30
KoHTtakTHas camocTosTebHas paboTa 0,4 0,3
1,11
CaMOCTOSATENBbHOE U3YUEHUE PA3/IETI0B JUCIUIIINHBI 39,6 29,7
Bujx koHTpoOJIA: 3a4eT C OLleHKOM
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5.3 IncuunauHbl 4acTH, GopMupyeMoil ydacTHUKaMH 00pa30BaTeIbHbIX OTHOIIEHUH (AU CHMIIIMHbI
10 BbIOOPY)

AHHOTAIUs padoyeil MPporpaMMel AU CHUILJIMHBI
«MeToabl HCCIIOBAHNS B TEXHOJIOTHH JIEKTPOXUMHYECKHX MPOLECCOB

1 Hear IMCHMIJIMHBI — TPHOOpeTeHHE OOYJarOIUMHUCS 3HAHUW B 0O0JacTH METOJOJIOTHH
MEKTPOXUMUYCCKUX IKCIECPUMEHTATBHBIX HCCICIOBAaHUM, HEOOXOAMMBIX IPH OCBOCHUU JUCIUTUIMH
po U TOATOTOBKH.

2 B pe3yJbTaTe H3yYeHUs] TUCHUTLIUHBI 00YYAIOLIUICS T0I/KEH:

Obaadams CIeRYONMMU KOMIICTCHITUSAMU W WHAUKaTopamu ux goctxenus: [1K-2.1, ITK-2.2, TIK-
2.3, TIK-3.1, TIK-3.2, TIK-3.3, TIK-4.1, [1K-4.2, T1K-4.3, T1IK-5.5.

3namy:

— HayuHble OCHOBBI M TEXHOJIOTHUECKHE ACTICKTHI WHCTPYMEHTAIBHBIX METOJIOB HCCIICAOBAHUS B
TEXHOJIOTUH JICKTPOXUMHYECKUX IMPOIIECCOB;

— DKCIEPUMCHTAIBHBIC METOAUKH UCCIICIOBAHUS JICKTPOXUMHUYECKUX CHCTEM, KaK B PAaBHOBECHBIX,
TaK U B HEPABHOBECHBIX YCIOBHSIX;

—  (pU3UKO-XUMUYIECKHE OCHOBBI METOJIOB HCCIICIOBAHUS JIEKTPOXUMHUICCKHX CHCTEM.

Ymemo:

— — COCTaBHTh IUIaH OKCIICPHUMEHTAIBHBIX WCCICAOBAHMMA JIII PENICHUS KOHKPETHBIX 3aj]ad
AIEKTPOXUMUYCCKUX TEXHOJIOTHH;

— Ha OCHOBE TCOPETHUYECKUX MPEJICTABICHUI IPaMOTHO ITOCTPOUTH IUIAH SKCIICPUMEHTA,

— BBIOpaTh HEOOXOIUMBIC HHCTPYMEHTATBLHBIC METO bl HCCIICIOBAHUS JICKTPOXUMHYCCKAX CUCTEM.

Braoems:

— — OCHOBaMHM METOJOJIOTMM HWHCTPYMEHTAJbHBIX METOJOB HCCIENIOBAaHUS B TEXHOJOTUU
AIIEKTPOXUMUYECKUX MPOLIECCOB;

— — SKCIIEpUMEHTAIBHBIMU MPUEMaMU SJIEKTPOXUMHUUECKUX HCCIEA0BAHUMN.

3 Kpartkoe coaepxxanue JTUCHUILIHHbBI

Pazoen 1. Beeoenue.

1.1 Kunemuxa snexmpoxumuieckux npoyeccos.

[IpenmMer u copepkaHue NUCUUILUIMHBI. 3aaud TUCHUILUIMHBL. POJb 3JIEKTPOXUMUU B COBPEMEHHOM
Hayke U TexHuke. OcHOBHbIE MOHATHS. KartoaHble W aHOIHBIE MOJSPU3ALMOHHBIE KPUBBIE, OINpEICIICHHUE.
[IpuMeHeHne KaTOIHBIX U aHOJHBIX MOJIIPU3ALUOHHBIX KPUBBIX B IPAKTUYECKUX 1eNAX. V3yueHrne KHHEeTUKU
AIIEKTPOXUMHUYECKUX MTPOLIECCOB B CTAIIHOHAPHBIX YCIOBUSX.

1.2 Memoo noasapu3ayuoHHbix Kpusbix.

MeTton monApU3alMOHHBIX KpUBBIX. OrmpenencHue MOMSPU3ANUOHHBIX KPUBBIX, Pa3HOBHIHOCTH
MOJISIPU3ALMOHHBIX KPUBBIX. OO0JIaCTH HCCIENOBAaHUN C HCIOJIB30BAHUEM MOJSPHU3AIHMOHHBIX KPHUBBIX.
DneKTpuyecKas cxema MU3MEPEeHHs] KaTOJHOTO U aHOJHOTo MoTeHIuanoB. Jnektpox Jlyrruna (I'ebp), nens
€ro MpUMEHEeHHs. XOJ CTaHJAPTHHIX KATOAHBIX M AHOJHBIX MOJSPU3AIUOHHBIX KPHUBBIX, XapaKTEepHbIC
obnactu. JIMMUTHUPYIOLTUE CTaTUN KaTOIHOTO BOCCTaHOBJIEHUS MeTaiuioB. [lepenanpsbkenue. OnpeneneHue.
VYpaBHeHHE MOJSPU3ALMOHHON KPUBOU B ciydyae mepeHanpspkeHus auddysueir. O600mEHHbIE KaTOIHbIE
MOJISIPU3allMOHHBIE KpuBbIe (0e3 orpaHndyeHuif, ¢ nud@d. orpaHUYECHUSIMH, CyMMapHbIE). YBeIUYEHUE
CKOPOCTH KaTOJHOTO Tpollecca B ycinoBusix auddys3uu. JIumMuTupyoomue cTaadyd KaTOJHOTO TMpoIllecca.
VYpaBHEeHHE MOJSIPU3ALMOHHONW KPUBOM B clydae 3JEKTPOXMMHUYECKOTO MepeHamnpsbkeHus. Tok oOmeHa.
VYpauenne Tadens. Bun mnonspu3allMOHHBIX KPHUBBIX XapaKTepHBIC U PEakiuii, MPOTEKAIIUX C
3aMeIUICHHOW CTaJuel NPUCOENWHEHUS WIM OTAAYd JJIEKTPOHA B TPAAUIMOHHBIX U B TadeneBCKUX
KOOpJIuHAaTaX. AHOJHas MaccHMBalusg MeTaioB. Vcmonb3oBaHHe aHOTHBIX MOJSPU3AIMOHHBIX KPHUBBIX B
MPaKTUYEeCKUX MefsaX. [lonspu3aioHHbIe KPUBBIE aHOJHOTO PACTBOPEHUS METAJUIOB M BOCCTAHOBJICHHUS
KHCTIOpO/1a B HOPMAJIBHBIX YCIOBHSIX, IPH MepeMeNInBaHuU pacTBOpa. CKOPOCTh KOppo3uu. YeTsipe 00nactu
Ha aHOJTHOM MOJIIPU3AIMOHHON KPUBOW: TPUUNHBI BOSHUKHOBEHUSI.

1.3 Memoo epawarowgecocs ouckosozo 31ekmpooa

Meto Bpamaromerocss JUCKoBoro snektpoaa. Obrmactu nmpumMeHeHHs MeTona. YcTpoiictBo BJID.
VYpaBHeHne TMIOTHOCTH Toka Ha BJID. OmpeneneHue IUMUTUPYIONIUX CTaAUN AIEKTPOXUMHUECKUX
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npoueccos ¢ noMoips BJ[3. HecranmonapHbie MeTOIbI MCCIEA0BAHNS KUHETUKH 3JIEKTPOAHBIX IIPOLIECCOB B
aNIeKTpoXuMuu. LluKianaeckass BOJIbTaMIIPOMETPHS, OTIpEIeIeHre, 00JacTh TPUMEHEHUSI.

Paszoen 2. [lomenyuomempus.

2.1. Uonomempus.

Omnpenenenne mnoreHuuoMeTpuu. IIpuHuMO AelcTBUS NOTEHUMOMETPUYECKMX —aHAIM3aTOPOB.
Onpenenenne D/IC. IN'anpBannyeckas sueiika it onpenenenus DJIC. [loTeHuuansl B MOTEHIMOMETPUU:
AIIEKTPOIHBIN, MeMOpaHHBIA, OKUCINUTEIFHO-BOCCTAHOBUTENBHBIH, IU(GQGY3UOHHBIN, ONpeneneHus.
VYpapaenne HepHcra, PU3HKO-XMMUYECKHIA CMBICI IEPEMEHHBIX.

2.2. Dnexmpoobl ucnoivzyemule 8 NOMeHYUuoOMempuu

OCHOBHBIE TUIIBI 3JIEKTPOJIOB, UCIIOJIb3YEMbIE B TOTEHIIOMETPUU. CTEKIISHHBIN 3JIEKTPO/, YCTPOICTBO,
npeanaznayenue. O0nacTh npuMeHeHus. VOHCENeKTUBHBIN 3JEKTPOA C TBEPAOW W KUIKOH MEMOpPaHOM:
YCTpOICTBO, IpeHa3HayeHue. [loTeH1nan HOHCEIEeKTUBHOTO JIEKTPOia B OTCYTCTBHE IIOCTOPOHHUX HOHOB.
I'paduueckuit Bug 3aBucumoctu noteHnuana UCH ot pH. [Ipeaen onpenenenus NoTEeHIMATIOTPEASISIONIETO
noHa. lcrnonb30BaHHWE HOHCENEKTUBHBIX 3JIEKTPOJOB B MPAKTHUUECKHUX LENIAX. DJIEKTPOJbl CPABHEHMS:
CTaHJIapPTHBIN BOJOPOAHBIN AJIEKTPOJI, KAJOMENbHBIN 3JIEKTPO/I, XJIOPpUACEPEOPSIHBIN AIEKTPOA. Y CTPOHCTBO,
oTeHIMajonpeaenstonue peakiuu. O01acTu pUMeHEHue 3JIeKTPo0B cpaBHeHUs. [loTeHInoMeTpruieckoe
onpenenenue pH, npuniun neiictBus pH-merpa, snextpojsl, ucnoiabdyemble B pH-merpun. OcHOBHBIE
Oydepubie pactBopsl ansi pH-merpun. Ilpunuun neiictBust OydepHsix pacTtBopoB. Ilepedenb OydepHbIX
cucteM, coctaB OydepHbix cuctem, 3HaueHus pH. [lpuroronenue ctanaapT-TUTpA.

Pasoen 3. Hccneoosanue cmayuonapuvix Xapakxmepucmux 91eKmpoxXuUMuUieckux CUcmem.

3.1. Konoykmomempusi.

Konnykromerpusi, omnpeneneHue. DIEKTPONPOBOJHOCTb, CONPOTHBICHHE. BakHOCTH ompeaeneHus
ANIEKTPOTIPOBOJHOCTH B DJIGKTPOXUMHUYECKHX  HCCIENOBAaHUSAX.  YJelbHas U SKBUBAICHTHas
JIEKTPOIIPOBOHOCTb,  (AKTOpbl  BIUSIOIIME HAa  3JEKTPOIPOBOJHOCTb.  MeToapl  ompeneneHus
anekTponpoBogHoctu: Metoa Kombpaymra, cxema npubdopa Komspayma. Konmykromerpudeckas sueiika,
cxema, MaTepuall eKTpoAoB. [Ipsmas 1 KOCBEHHas! KOHyKTOMETPHSI, ONIpeIeJIeH s, 00JaCT IPUMEHEHUS.

3.2. Dnexkmpoghopes

W3MepeHne 3MeKTpOKMHETHYECKOT0 OTEHIIMAaIa METOI0M AIEeKTpodopesa, CYIHOCTh MeTo1a. Cxema
JBOMHOIO  JJIEKTPUYECKOTO  CJIOS, INIOCKOCTH CKOJIBKEHUS, OIpPENCICHUE DJICKTPOKHMHETUYECKOIO
OTEHIMAIA. BaXHOCTD N3MEpEHUs 2JIEKTPOKMHETUYECKOTO TOTEHIIAANA Ul PEILICHUS IPAKTUYECKUX 3aa4.
CoBpemeHHbIE METOBI N3MEPEHUS 13€Ta-I0TEHIIMAIA, KOHCTPYKLIIUN U3MEPUTEIIBHBIX SYEEK.

Pa3zoen 4. Pacceusarowasi cnocooHocms 31eKmpoumos.

4.1. Hueiixa Monnepa.

PacceuBaromasi crnocoOHOCTb 3JIEKTPOJIUTOB, OINpeneneHre. MeToabl OonpeAeieHns pacCenBaoLIei
ciocoOHocTH. OnpeneneHus paccenBarolle cnocOOHOCTH C UCIOJIb30BAHUEM IIENEBOH sAueiikun Moiutepa.
OneKTpoJHbIE MaTepualbl, IPUMEHseMble B sdelike Moiepa. OJeKTpudecKas CXeMa IOAKIIOYEHUS
HCTOYHHMKA TIOCTOSIHHOIO TOKa K syeiike Mosuiepa. Pacuér 3HaueHus pacceuBarolieil CrOCOOHOCTH C
HCII0JIb30BAHNEM JJAHHBIX, IIOJy4YEHHBIX Ha Aueiiku Mouepa.

4.2. Hueiika Xynna

KoHTposip paboTOCOCOOHOCTH rajlbBaHUUECKUX PACTBOPOB € OMOIIBIO siueiiku Xysuia. Haznauenue
Auerkn Xyijla: Kakhue TEXHOJOTMYECKUE IOKa3aTeld IO3BOJIIET KOHTPOJIUPOBATh S4YEHKa. DJIEKTPOAHBIE
MaTepHalbl, IPUMEHSIEMBIE B ssueiike Xysuia. DJIEKTpUUECcKas cXema MOAKIIOYEHHNS] HCTOYHUKA OCTOSIHHOTO
TOKa K s4yeiike Xyia.

4.3 Onpeoenenue pabomocnocobHoOCmu 21€KMpPOIUMOS.

[IpuMeHeHMre NaHHBIX O PAacCEUBAIOLIEH CMOCOOHOCTH B NMpakTHUECKOM ranbBaHuke. OmnpeneneHue
paboTOCIOCOOHOCTH AMMEKTpOJHTa ¢ momolibio SAueex Xymina u Mosepa.

4 O0beM yueOHOM TMCUMIIINHBI

Bua yueO6Ho# padoThl O0BLeM TUCHHILIHHBI
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3E Axkan. | Acrp.
4. 4.
OO01mas TPYI0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,44 16 12
[IpaxTnueckue 3anstus (113) 0,44 16 12
CamocrosiTejibHas padoTa 2,1 76 57
KoHTakTHas camocTosiTesbHas paboTa 0,4 0,3
CaMocCTOATENbHOE U3YUEHHUE PaA3JIeNIOB TUCIHUILUINHEI (uau opyaue 2,1 756 56.7
BUObL CAMOCTOSIMENbHOU PAOOMbL) ’ ’
By HTOroBOro KOHTpOJIs: 3auer ¢ oeHKOI
AHHOTAIUs padoyeil MPOrpaMMsbl AU CHUIJIHUHBI
«MeToabl YJIeKTPOXUMHYECKHX HCCIeT0BAHMID)
1 Heap aMcuUMIIMHBI — TPHOOpPETEHHE OOYyYaAIOMMMHKCS 3HAHUW B OO0JaCTH METOJIOJIOTHH

ANEKTPOXUMHUYECKUX JKCIEPUMEHTAIbHBIX HCCIEIOBAaHUM, HEOOXOAMMBIX IPH OCBOCHUU JUCHUIUIMH
pOQuIIs NOArOTOBKH.

2 B pesyabTraTe H3y4YeHUs1 AMCHMIINHBI 00y4arOLIUiCs JOJIKEH:

Obnadams cleayrONIMMU KOMIIETCHIIUSIMHI U WHAUKatopamu ux noctmwxkenus: [1K-2.1, T1IK-2.2, T1K-
2.3, 11K-3.1, [IK-3.2, [1K-3.3, TIK-4.1, [1K-4.2, T1K-4.3, [IK-5.5.

3namo:

— OCHOBHBIE JKCIIEPUMEHTAJbHbIE METOJMKHU HCCIEIOBaHUS B O0O0JIACTH 3IIEKTPOXUMHUYECKUX
TEXHOJIOTHH;

— OCHOBBI (PM3MYECKUX U (PU3UKO-XMMHUUYECKHX METOJOB MCCIEIOBAHUS MOBEPXHOCTHU 3JIEKTPOIHBIX
MaTEpHAJIOB;

— TEXHOJIOTUYECKHUE ACTIEKTHI MIEKTPOXUMUYECKMX METOIOB UCCIIEIOBAHN.

Ymemy:

— HAa OCHOBE TEOPETHYECKUX IPEICTABICHUM I'PAMOTHO IOCTPOUTH IUIAH 3JIEKTPOXMMHYECKOIO
9KCIEPUMEHTA;

— BbIOpaTh HEOOXOAUMBIE (PU3HYECKHE U (PU3HKO-XUMUYECKHE METOIbI UCCIIEJOBAHNUS;

— COCTaBUTH IUIAH OHKCIEPUMEHTAJIBHOIO WCCIENOBAaHUSA U1 PEIICHUs KOHKPETHOW 3aJauu
NIEKTPOXUMUYECKUX TEXHOJIOTUH.

Bnaoemw:

— OCHOBaMH METOJ0JIOTUH 3JIEKTPOXUMHUYECKOT0 IKCIICPUMEHTA;

— DKCIIEPUMEHTAJIBHBIMU IPUEMAMU 3JIEKTPOXUMHUYECKUX MCCIEA0BAHNUM.

3 Kpartkoe coaepxxanue JUCUUIIIHMHBI

Paszoen 1. Beeoenue

1.1 Ilomenyuomempus.

[Ipenmer n copepkaHue NUCLUUIUIMHBL. 3aAadd JUCLMILIMHBL. POJb 3JEKTPOXMMHUHN B COBPEMEHHOMN
Hayke M TexHuke. OcHoBHble mOHATHA. Omnpenenenue noreHuuoMerpuu. IlpuHnun nefcTBus
MIOTEHIIMOMETPUYECKUX aHAIIU3ATOPOB.

1.2 Honomempus

Onpenenenne DJIC. T'anpBanunueckas sueiika i onpeaenenus OJJC. Ilorenmmansr B
MOTEHIIUOMETPUH: 3JIEKTPOJHBIA, MEMOpaHHBIN, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN, AU((Y3NOHHBIH,
onpenenenus. YpasHenue HepHera, pU3MKO-XUMUYECKUH CMBICI IEPEMEHHBIX.

1.3 Dnekmpoovl ucnonvzyemole 8 NHOMEHYUOMeMpUU

OcCHOBHBIE TUIIBI 2JIEKTPOJIOB, UCIIOJIb3YEMBIE B TOTEHOMETPUH. CTEKIITHHBIN 3JIEKTPO, YCTPOICTBO,
npenHasHayenne. O6macte nmpuMeHeHHs. HMOHCEeNeKTUBHBIA AIEKTpoA ¢ TBEPAOH M KUAKOW MeMOpaHOil:
YCTPOMCTBO, IIpeiHa3HayeHue. IIoTeHnnan HOHCEIIEKTUBHOTO JIEKTPO1a B OTCYTCTBUE ITOCTOPOHHUX HOHOB.
I'paduueckuii Bua 3aBucumoctu notenumana MCO ot pH. [Ipenen onpeneneHus noTeHIHaIONpeIeNsOnIero
noHa. Mcrnosp30BaHUE HMOHCEJIEKTUBHBIX JIEKTPOJOB B MPAKTUUYECKUX LENSAX. OJIEKTPOJbl CpPaBHEHUS:
CTaHJAPTHBIN BOJOPOIHBIN 3JEKTPOJI, KAIOMEJBbHBIHN 31EKTPO/I, XJI0PpHUICEPEOPSIHBIIN 37eKTPOoI. Y CTPOHCTBO,
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IoTeHUMaJIoNpeaenstonue peakiuuu. O01acTu IpUMEHEHUE JIEKTPO0B cpaBHEHM. [loTeHIIMOMeTpruUecKoe
onpenenenue pH, npunuun neiictBus pH-merpa, snexTpojsl, ucnoiabdyemble B pH-merpun. OcHOBHbIE
Oydepusie pactBopbl mns pH-merpun. Ilpunumn nedictBus OydepHbix pacTBopoB. Ilepeuens OydepHbIX
cucTeM, coctaB OydepHbIX cuctem, 3HadeHus pH. IIpurotosienue cranaapT-TuTpa.

Pasoen 2. Hccrnedosanue cmayuonapuvix Xapakmepucmux 91eKmpoXuMUieckux CUcmem.

2.1 Konoyxmomempus.

Konnykromerpusi, onpeneneHue. DJIEKTPONPOBOJIHOCTb, CONPOTHBICHUE. BakHOCTH OmpeneneHus
ANIEKTPONPOBOJHOCTH B JIEKTPOXUMHUYECKMX  HCCIEIOBAaHUAX.  YJelbHas U  SKBUBAICHTHas
AJIEKTPONPOBOJHOCTb,  (DAKTOPbl  BIMAIOIIME HA  AJIEKTPONPOBOJHOCTb.  Meroabl  ompeneseHus
anekrponpoBoaHocTh: Meron Kosbpayma, cxema npubopa Kosbpayma. Konnykromerpuueckast siueiika,
cxema, MaTtepuain 31eKTpoAoB. [Ipsimas u KOCBeHHass KOHAYKTOMETPHUS, ONPEAEICHUSI, 00JIaCTH IPUMEHEHMUSL.

2.2 Dnexmpocgopes.

N3mepenue 31eKTpOKUHETHYECKOTO IOTEHIMaIa METOJJOM 3JIeKTpodopesa, CyIHOCTh MeToa. Cxema
JIBOMHOTO  3JIEKTPUYECKOTO  CJIOSl, IUIOCKOCTh CKOJIBKEHHUS, OIpeAeseHHe 3JIEKTPOKHMHETUYECKOTO
noTeHuuana. BaxHocTh n3MepeHus 3JeKTPOKUHETHYECKOTO MOTEHIMaNa Ul PelIeHUs MPAaKTUYECKUX 3aay.
CoBpeMeHHbIE METObl U3MEPEHUS J13€Ta-MI0TeHIINAaNa, KOHCTPYKLIUN U3MEPUTENIbHBIX SUYEeK.

Pa3zoen 3. Pacceusarowas cnocoonocms 31eKmpoumos.

3.1 Hueuxa Monnepa

PacceuBaromasi ciocoOHOCTb 3JIEKTPOJIMTOB, OIpeaesneHrne. MeTobl onpeaeneHusl paccerBaroiei
crocoOHocTH. OmnpeeneHus paccenBaroeil CIOCOOHOCTH C MCIOJb30BaHUEM IIEIEBON stueiiku Moutepa.
DJIEKTPOJAHBIE MaTepualbl, NMPUMEHAEMbIE B sueiike Mosuiepa. DJIEKTpUYecKas CXeMa IOJKIOYEHUS
WCTOYHMKA TIOCTOSTHHOTO TOKa K siueiike Moiepa. Pacu€r 3HaueHusi paccemBaromiei CrocoOHOCTH C
WCI0JIb30BAHMEM JAHHBIX, IOJYYEeHHBIX Ha sueiiku MoJtepa.

3.2 Hueiixa Xynna

KoHTpoib paboTocrnocoOHOCTH rajlbBAHMYECKUX PACTBOPOB C IMOMOIIIBIO siuciiku Xyiia. Haznauenue
sYeKkn Xylla: KaKue TEXHOJIOTMYECKHE IMOKa3aTesd MO3BOJIAET KOHTPOJUPOBATH sSUEHKa. DJIEKTPOHbBIC
MaTepuaibl, IpUMEHsAEMbIE B siueiike Xyiia. DIEKTPUUECKast CXeMa MOJKIFOYEHHS] HCTOYHHUKA ITOCTOSHHOTO
TOKa K siyeiike Xyia.

3.3 Onpeoenenue pabomocnocooHocmu 21eKmpoIumos.

[IpuMeHeHHe AaHHBIX O pacceuBaroLIeil CIOCOOHOCTU B MPAaKTHUYECKOW ranbBaHuke. OmnpeneneHue
paboTOCTIOCOOHOCTH ANEKTPOIIUTA C MoMolbio SAueek Xymia u Moiepa.

Pa3zoen 4. Kunemuka 3nekmpoxumuieckux npoyeccos.

4.1 Memoo noaapu3ayuoHHbIX KPUBHIX.

Meton nosiApu3alMOHHBIX KpUBBIX. OmpeneneHue MOJASPU3ALUOHHBIX KPUBBIX, Pa3HOBHIHOCTHU
MOJISIPU3AaLMOHHBIX KPUBBIX. OO0JIaCTH HCCIENOBAaHUN C MCIOJIB30BAHUEM MOJSPHU3AIMOHHBIX KPUBBIX.
DeKTpuUYecKas CXemMa MU3MEPeHHUs KaTOAHOTO M aHOJHOTrOo MoTeHIuanoB. Dnektpon Jlyrruna (I'ebp), mens
€ro NpUMEHEHMUs. XOJ CTaHAAPTHBIX KAaTOJHBIX M AHOJHBIX MOJISIPU3ALMOHHBIX KPUBBIX, XAPAKTEPHbIE
obnactu. KaToHpie monsipu3alliOHHbIe KPUBBIE, oripenenenue. [I[puMenenne KaToAHbIX MOISPU3AIMOHHBIX
KPUBBIX B NPAKTUYECKUX UeHsAX. JIMMUTHUpyOIIME CTaauM KAaTOJHOTO BOCCTAHOBJIEHUS METAJUIOB.
[lepenanpsixenue. OnpeneneHue. YpaBHEHUE IMOJIIPU3ALMOHHONW KPUBOW B Ciydyae IEpEeHANPSKEHHS
muddysueit. OO0OmIEHHBIE KATOAHBIE TMOJSpU3ALMOHHBIE KpuBble (0e3 orpaHuueHudt, c audd.
OTpaHUUYEHUSIMU, CYMMAapHBIE). YBEIWYEHHE CKOPOCTH KAaTOJAHOTO Tpollecca B YCIOBHIX Iuddy3um.
JlumuTHpyOIIMEe CTaJMM KaTOJHOIO Ipoliecca. YpPaBHEHHE TNOJSAPU3AIMOHHOW KpUBOW B clyyae
ANEKTPOXUMUYECKOTO MepeHanpsokeHus. Tok oomena. Ypasuenue Tadens. Bung nonspusaiimoHHBIX KPUBBIX
XapaKTEpHbIE JUIS PEaKLUid, MPOTEKAIOLUX C 3aMEJIJIEHHON CTauell MPUCOECIMHEHUS WIIA OTAA4d 3JEKTPOHa
B TPaJUIMOHHBIX M B TadelneBCKUX KOOpAMHATaX. AHOJHBIC TMOJSIPU3ANUOHHBIE KPUBBIE. AHOIHAs
rnaccuBalusi MeTajuioB. Vcnonb30BaHME AaHOOHBIX MOJIAPU3ALMOHHBIX KPUBBIX B MPAKTHUYECKUX LETSAX.
[Tonsipu3alnoOHHBIE KPUBBIE AHOJHOTO PACTBOPEHHUSI METAJIJIOB M BOCCTAHOBIIEHHUSI KMUCJIOPO/1a B HOPMAJIbHBIX
YCIOBUSX, TpH TMepeMemuBaHud pactBopa. CkopocTh Koppo3uu. UYerblpe o0IacTM Ha aHOTHOM
MOJISIPU3ALUOHHON KPUBOM: MPUUMHBI BO3HUKHOBEHHSI.

4.2 Memoo spawarowe2ocsi OUCK08020 21eKmMpooq.

N3yueHne KUHETUKH OSJIEKTPOXMMHUUECKHX TMPOILIECCOB B CTALMOHAPHBIX YCIOBUSAX. Meton
BpaIlAIOIIerocss JAUCKOBOro siekTponaa. Ob6nactu npumeHeHuss merona. Crpoenue BJ/ID. VYpaBhenue
mIoTHOCTU Toka Ha B/ID. OnpeneneHue TMMUTHPYIOIIUX CTAIUN 3JIEKTPOXUMUYECKUX MPOLECCOB C MOMOIIb

130



B/ID. HecranmoHapHble METOIBI HCCICIOBAHHUS KWHETHUKU DJIEKTPOTHBIX IMPOILECCOB B JIEKTPOXUMUM.
[{uknudeckasi BOJIbTaMIIPOMETPHSI, OTIpeeTICHUE, 00JIaCTh TIPUMEHEHUSI.
4 O0bemM yueOHOM TMCUMILINHBI

O0beM THCHUILINHBI
Bua yueOHo# paGoThl Akan. | Acrp.

3E q, 4.
OO0mas TPyI0eMKOCTh TUCIHIIJIHHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 0,9 32 24
Jlexun 0,44 16 12
[IpaxTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHas padoTa 2,1 76 S7
KoHTakTHas camocTosiTebHas paboTa 0,4 0,3
CamMocTosTensHOE U3yUeHUEe Pa3/IeioB AUCIUIUTUHBI (u1u Opyeue 2,1 756 56.7
BUOBL CAMOCOSIMENbHOU PAOOMbl) ’ ’
Bua nTOroBoro KOHTpoJIsi: 3auer ¢ oneHKoii

AHHOTanus padoyeil NPorpaMMbl AU CUMIIJIMHBI
«Koppo3us 1 3a11UTa METALJIOB»

1 lesb Ay cOUNIMHBI — TPUOOPETEHNE 00YJIAIONITUMHICS 3HAHII OCHOBHBIX HAYYHBIX M TPAKTUUECKHUX
MOJIOXKEHUM O KOPPO3UH U 3aIUTE METAJUIOB U MPUMEHEHNE UX MPU PEIICHUH 3aa4 IO 3al[UTe METAIOB OT
KOPPO3HH.

2 B pe3yabraTe u3yueHusi AUCUMILIMHBI 00y4alOUIMIACS T0JIKeH:

Obnadams CIeayrONIMMU KOMIIETCHIUSIMHE U WHAUKatopamu ux poctwxkenus: [1K-2.1, T1IK-2.2, TTK-
2.3, 11K-3.2, [IK-4.1, [1K-4.2, TIK-4.3, [1K-5.2, T1K-5.4, [1K-5.6.

3nameo:

- OCHOBHBIE IIOHATHA W OINpPEACIICHHUs [0 KOPPO3UM M 3allUTE METAUIOB; OCHOBHBIE IOJIOKEHUS
TEPMOJUHAMUKH, KHUHETUKHA U MEXaHU3Ma KaTOJHBIX M AaHOHBIX PEaKIUi KOPPO3UOHHOTO MPOLECCa;
- METO/Ibl U TEXHUYECKUE CPEACTBA, IPUMEHSIEMBIE JIJIS 3AIUTHI METAJUIOKOHCTPYKIUH OT KOPPO3UH.

Ymemy:
- pacCcUUTHIBATH OCHOBHbBIE XapaKTEPUCTUKH KOPPO3UOHHOTO MpoIiecca U BHIOMPATh METOAbI U TEXHUYECKUE
CpelICTBA JIJIs 3AIUTHI METANIOKOHCTPYKLIMI OT KOPPO3UH;
- ONpeAessaTh BUABl KOPPO3WU U BHIOMpATh METAJUIMYECKHE KOHCTPYKIMOHHBbIE MaTepUasibl M 3alllUTHBIC
MTOKPBITHS;

Braoemy:
- METOJIaMH KOPPO3UOHHO-3IEKTPOXUMHUUYECKUX UCCIIEI0BAHUI;
- METOJaMH aHAIN3a PE3yJIbTaTOB 00CIeOBaHHUS KOPPO3ZUOHHBIX Pa3pylICHUI METATIOKOHCTPYKITUH.

3 Kpartkoe coaepxxanue JUCUUIIIHHBI

Paszoen 1. Beeoenue. Kopposus memannog 6 pacmeopax 31eKmpoaumos

1.1 TepMoauHaMuKa 3J1€KTPOXUMHUYECKOU KOPPO3HH.

[IpumeHneHnne auarpamMm paBHOBecHil noTeHuuMan - pH s aHanu3a npoueccoB koppo3un. Kuneruka
ANEKTPOXUMUYECKOW KOPPO3HM. OIJIEKTPOXUMHUYECKAass KOPpPO3Usl KAaK YACTHBIA Cllydail MpOTEeKaHUs
CONPSDKEHHBIX pEaKlMii MOHM3alUM aTOMOB MeETalsla M BOCCTaHOBJIEHHS okuciautens. ConpsokeHHbIE
peakLuy IpU HaJOKEHUH BHEUIHEH nossipuzanuu. [onspuzanuonHoe conporusieHue. Kopposus B ycaoBusix
JIOKaJIU3alMKi KaTOJHBIX U AaHOJHBIX PEAKIUH.

1.2 Koppo3ust npu BOCCTAHOBIIEHWH KUCJIOPOJia U HOHOB BOJOPO/IaA.

CraguiiHOCTh MOHHU3AIMM MeETaula. Y4acTHe KOMIIOHEHTOB PacTBOpPa B AJIEMEHTAPHBIX CTaJIUAX
aHonHo peakuuu. [uddy3noHHbIE OrpaHHuYEHUs aHOJHOM peaknuu. PacTBopeHHe MeTauia 1o
XUMHUYECKOMY MexaHusMy. [laccuBHoe coctostHre MetauioB. CrocoObl mepeBojia MeTalljla B MacCUBHOE
cocrosiuue. Ciaydanm HapylleHUsT TAaCCUBHOTO COCTOSIHUS (MepernaccuBanys, MUTTUHTO0Opa3oBaHuUe).
Koppo3sus crinaBos. [lapiuaibable CKOPOCTH PACTBOPEHHS] KOMIIOHEHTOB CILJIaBa.

Paszoen 2. Koppo3us memannios é npupoOHsixX U NPOMbIULIEHHBIX YCI08UAX
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2.1 ArmocdepHas xoppo3us. MexaHu3M, KOHTposupyromue (akropsl. BiusHue 3arps3HeHUit
aTMocdepsl, BIAKHOCTH, TEMIIEPATypPhl HA CKOPOCTh aTMOC(HEPHON KOPPO3HH.

2.2 Tlom3emHas, Mopckasd, OuoJIoTMYeCKas KOppo3us. YCIOBUS BO3HUKHOBEHHUS, MEXAaHU3M,
0COOEHHOCTH MPOTEKAHMS.

2.3 TlurTuHTOBAs, MEKKPUCTAIUTHTHAS KOppo3us. OCOOCHHOCTH MPOTeKaHUsS. BIusHUE pa3IndHBIX
(aKTOPOB Ha CKOPOCThH JIOKAITBHBIX BUJIOB KOPPO3HUHU.

2.4 Kopposus noj nerictBueM Harpy3ok. Kopposuonnoe pacrpeckuBanue. CTaauu pocTa TPEIIUHBI.
Kputnueckoe nanpspxenue. Kopposuonnast ycranocts. [Ipeaen Koppo3noHHOM yCTalOCTH.

2.5 TepMoaMHaMMKa M KUHETHKA Ia30BoM Koppo3uu. TpeboBaHus, NPEIbsABISEMbIE K 3alIUTHBIM
IUICHKaM. MeXaHW3M OKHCJICHHS M 3aKOHBI POCTa OKCHUIHBIX IICHOK. BiusHuEe pa3inudHbIX (aKTOpOB HA
CKOPOCTb Ia30BOM KOPPO3HUHU.

Pazoen 3. Kopposuonnas cmotikocms 8ax)cHetuux Memaiios u Cnidéos

3.1 DnexkTpoxXuMUYecKas XapakTEPUCTHKAa M KOPPO3HOHHAS CTOMKOCTh BAKHEHIIMX METAJJIOB M
CILJIABOB HA MX OCHOBE. KOppOo3nMOHHasA CTOMKOCTS JKeJie3a U CIIJIABOB Ha €ro 0CHOBE. KOppo3noHHbIE CBOCTBA
xkene3a. Ponb yrieposa B KOPPO3HOHHO-IIEKTPOXUMHUYECKOM TMOBEIEHUU CIUIABOB Keje3a C YriepoJIOM.
[IpuHIMIIBI EerMpoBaHUA ISl TOBBIIICHUS KHUCIOTOCTOMKOCTH, CTOMKOCTH MPOTUB TMHTTUHIOBOM U
MEXKPUCTAJUTUTHON KOppo3uH. JKapocToiKue 1 )KaponpoyHbIe CTAIH. DIEKTPOXUMHUUECKAs XapaKTEPUCTUKA
U KOPPO3HOHHAsI CTOWKOCTh Ba)KHEWIIWX IBETHBHIX METAJJIOB M CINIABOB HAa MX OCHOBE (MeJb, HHKEINb,
ATIOMUHHM, MarHAW, TUTaH).

3.2 Koppo3uoHHasi CTOWKOCTh U 3aIIUTHAS CTIOCOOHOCTh METAINTUYECKUX TIOKPBITHH.

Koppo3noHnHasi cTOMKOCTh U 3alllMTHAs CIOCOOHOCTH TajibBaHWYEeCKUX MOKpbITHH. Kiaccupukanus
MOKPBITHI. MeXaHU3M 3aIUTHOTO AEHCTBUS OJJHOCIOWHBIX 1 MHOTOCIIOMHBIX TAIIbBAHUYECKUX TTOKPHITUH.

Pa3zoen 4. Memoovw! 3auumul Mmemanios om Koppo3uu

4.1 Knaccudukanuss 1 060CHOBaHHE BBIOOpa METOJOB 3amuUTHL. [IpemynpexaeHne Koppo3uu Ha
cTaauu npoexkTupoBaHus. [IpoTuBoKOppo3nOHHbBIE JerupoBaHue U papuHupoBanue. Tepmuueckas 00padoTka
MeTajuia. 3allUTHBIE TOKPBITHS: METAJUIMYECKUE, HEMETAINIMYECKHE HEOPraHWYECKHEe W OPraHUYECKHE.
Cunmukataeie Matepuanbl. OOpaboTka arpeccuBHOM cpenpl. HHruburopsl kopposun. KoHcepBanus
METATTNYECKUX U3IEITHUH.

4.2 DNeKTpOXUMHYECKHE METOIbI 3aluThl. KatoaHas v aHOIHAs 3allyMTa ¢ HOMOIIBIO MOJISpU3aluu
OT BHEIIHEr0 MCTOYHMKA MOCTOSHHOTO TOKA MJIM C MOMOUIBIO MPOTEKTOpa. CTaHIIMM KaTOAHOW U aHOAHOU
3aIlMTHIL.

4 Oovem yuedonoii oucyuniunol

O0beM TUCUUIIIIMHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
4. 4.
O0mas TpyA0eMKOCTh JMCIHIIJIHHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 64 48,06
Jlexkun 0,89 32 24,03
[Tpaktnueckue 3anstus (113) 0,22 8 5,94
JlaGopaTopHubie paboTs (JIP) 0,67 24 18,09
B TOM 4HcJiIe B (popMe MPAKTUYECKON MOATOTOBKU 0,67 24 18,09
CamocrosiTesibHas padoTa 1,22 44 32,94
CaMOCTOSATENBbHOE U3YYEHUE Pa3IeOB AUCIUIUIMHBI 1,22 44 32,94
Buja konTpoJs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — NpOMEXYTOUYHas aTTeCTalus 1 0,4 0,3
IToaroroBka K K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTausA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«CoBpeMeHHbIe MeTObl KOPPO3HOHHBIX MCIIBLITAHUIN
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1 Heab AuCHMILUIMHBI — TPHOOpETEHNE 0O YUAIONTUMUCS 3HAHUN OCHOBHBIX HAYYHBIX M TIPAKTHUUECKUX
MOJIOKEHUU O KOPPO3UHU U 3aIUTE METAUIOB U MPUMEHEHUE UX NIPU PEIICHUU 3a]1a4 110 3alUTE METANIOB OT
KOpPO3UH.

2 B pe3yabTaTe H3y4eHHs JMCUMILIUHBI 00y4aIOIMICSH T0JIKeH:

Obaadoams cNeAyONMMI KOMIICTCHITUSAMU W WHAUKaTopamu ux gocrxenus: [1K-2.1, [TK-2.2, TIK-
2.3, 1IK-3.2, [IK-4.1, [1K-4.2, TIK-4.3, [1K-5.2, T1K-5.4, T1IK-5.6.

3namo:

— TEPMUHOJIOTHIO U OTIPEICTICHUS, OTHOCAIINECS K KOPPO3UU M METO/1aM KOPPO3UOHHBIX UCTIBITAHUM
METAJUTMYECKUX TOKPBHITUHA; OCHOBHBIE TIOJIO)KEHUSI TEPMOJUHAMHKH, KHHETHKA W MEXaHU3MOB
KOPPO3UOHHBIX MPOLECCOB C KUCIOPOIHOW U BOJOPOJIHOM IETIOJISPU3ALIACH;

— XHMHYECKHE, JJICKTPOXUMHUICCKHIE U OaphEPHBIC METO Bl TOPMOKEHUSI KOPPO3ZHOHHBIX ITPOIIECCOB.

Ymemn:

— OMNpEeNeNsTh BO3MOXXHOCTH CaMOIIPOHM3BOJIBHOTO TMPOTEKAHUS KOPPO3MOHHBIX MPOIECCOB
pPa3IUYHBIX METAUIOKOHCTPYKIIMM, OCYIIECTBISATh TOA00p TEXHUUYECKHX CpPEJICTB i OOphOBI C
KOPPO3UOHHBIM pa3pylieHneM KOHCTPYKIIMI U anmnapaTroB, B TOM YUCJE B 00JIACTH XUMUYECKON TEXHOJIOTHH,
B TOM YHCJI€ HAXO/ISIIUXCS MO BO3JACHCTBUEM CHUIIBHO arpeCCUBHBIX CPE/ICTB;

— YCTaHABIMBATh THUIl U IPUPOY KOPPO3UOHHBIX PA3PYIICHHUM, pACCUUTHIBATh MMOKA3aTEIN CKOPOCTH
KOPPO3UOHHBIX TIPOIIECCOB.

Braoemnw:

— METOJIaMH KOPPO3HUOHHO-IIEKTPOXUMUUECKHUX UCCIICTOBAHUI;

— pacy€THBIMM METOJIAMH OIpEJCIICHHs] ToKa3aTeleld CKOpOoCTel KOppo3uu U A(P(HEeKTHBHOCTH
3aIUTHl OT KOPPO3UOHHBIX MPOIIECCOB.

3 Kparkoe coaepxxanue JUCUMILIHHbI

HucuumniuHa coaepxut 4 pasnena: «Kopposus MeTamioB B pacTBOpax JIEKTPOJIUTOBY», «Kopposus
METaJJIOB B MPUPOAHBIX U MPOMBIIIIEHHBIX YCIOBUAXY, «KOppo3roHHas CTONKOCTh BaKHEHIIINX METAIIIOB U
CILUTaBOBY», «MeTo Il 3alIUThl METAIJIOB OT KOPPO3UU».

Paszoen 1. Ilpupooa u mun KoOppo3UOHHBIX pA3PYUIEHUL, NOKA3AMeNU CKOPOCMU KOPPO3IUOHHO2O0
npoyecca, npoMblUIEeHHASI KOPPO3USL.

Pa3nen conep uT nsThb OCHOBHBIX MOIPa3AeIOB:

1.1. AtmocdepHas KOppo3us, MOJA3EMHAas, MOpCKas, OMOJIOTHYECKash KOpPPO3Hs, MUTTUHIOBas U
MEXKPUCTAJUTUTHAA KOoppo3us. OcoOeHHOCTH MpoTeKkaHus. BnusHue pa3nuyHbiX (akTOpoB HAa CKOPOCTH
JIOKAJbHBIX BUJIOB KOPPO3HHU.

1.2. Koppo3uoHnHoe pactpeckuBanue. Craauu pocTa TpeluHbl. Kputuueckoe HampshKeHUE.
Kopposzuonnas ycranocts. [Ipenen koppo3HOHHOM yCTaI0CTH.

1.3 TpeboBanus, NpeabsBIseMble K 3alIUTHBIM IUIEHKaM. MeXaHu3M OKUCJICHHSI U 3aKOHBI pOcTa
OKCHUJIHBIX IJICHOK.

1.4 Bnusinue pa3inuuHbiX (aKTOPOB HA CKOPOCTh MPOTEKAHUS KOPPO3UOHHBIX MTPOLIECCOB.

1.5 TepmonuHamuveckne W KUHETHYECKHE OCOOCHHOCTH MPOTEKAHUS KOPPO3HMOHHBIX MPOIIECCOB
ra3oBO¥ KOppO3uu

Paszoen 2. Koppo3us memannos ¢ pacmeopax 31eKmpoaumos.

Pa3nen conepuT msaTh OCHOBHBIX MOIPA3/ICIIOB:

2.1 Ilpumenenue auarpamm [Typ6e (nnarpamm paBHOBecuit moTeHnuan — pH) mis aHanmsa npoIieccos
Koppo3uu. KuHeTrka 31eKTpOXUMHUYECKON KOPPO3HUH.

2.2 DneKkTpoXHUMHYecKas KOpPpO3Hsl KaK YacTHBIM clydall MpOTEKaHUsS COMPSHKEHHBIX peakiuit
WOHU3AIlMM aTOMOB METajlyla M BOCCTAHOBIJIEHUSI OKHCIUTENA. CONpsKEHHBbIE pPEaKIUU NpPH HAJIOKEHUHU
BHEIITHEH MOJSIPU3ALINH.

2.3 Koppo3usi py BOCCTAHOBIIEHUH KUCJIOPOJIa U HOHOB BOJIOPO/JIA.

2.4 CtaguifHOCTh MOHU3AIMU METAJlJIa. Y4acTHEe KOMIIOHEHTOB pacTBOpa B DJIEMEHTAPHBIX CTAIUSIX
aHosiHOM peakiuu. Jnddy3noHHbIe OTpaHUYEHUS AaHOTHOW PEAKIIHH.

2.5 TlaccuBHOe cocTosiHME MeTaioB. CiocoObl IepeBoa MeTauia B maccuBHOE cocTosHue. Ciyyan
HapYIICHUS TACCUBHOTO COCTOSIHHUS (TIeperaccuBaliis, TUTTUHIO00pa30BaHue)..

Paszoen 3. Koppo3zuonnas cmouxkocms 8adcHeluiux Memaios U CHiagos.

Pazgen cogepKuUT Tpu OCHOBHBIX MOApa3aena:
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3.1 DnexTpoxumuueckas XapakTepUCTHKa M KOPPO3HMOHHAs CTOMKOCTh Ba)KHEHIIMX METAJUIOB U
CIUIaBOB Ha UX OCHOBE. KOppO3MOHHask CTOMKOCTB JK€JI€3a U CILIABOB Ha €r0 OCHOBE.

3.2 IIpuHIMIBI IETUPOBAHUS JJI MOBBIIICHUS KUCIIOTOCTOMKOCTH, CTOMKOCTH MPOTHB MUTTUHTOBOM
U MEXKPUCTAUIMTHOM Koppo3uu. JKapocTroiikue U KapompoyHble CTalId. OJIEKTPOXUMMUYECKas
XapaKTEepUCTUKA U KOPPO3HMOHHAS CTOMKOCTh Ba)KHEHUIIINX LIBETHBIX METAJIJIOB U CIIJIaBOB Ha UX OCHOBE (ME/Ib,
HUKEIb, AIFOMUHUI, MAarHHWid, TUTaH).

3.3 Koppo3noHHasi CTOMKOCTh M 3alIUTHAsI CIOCOOHOCTh METAJUIMYECKUX MOKphITHi. Koppo3nonnas
CTOMKOCTB U 3aIlIUTHAsl CHOCOOHOCTH rajlbBaHUUECKUX MOKPHITHM. Kiaccudukanus noKpbITHM.

Pazoen 4. Memooul 3auumul memaniog om KOppo3uu.

Pa3nen conep uT nsiTb OCHOBHBIX [10APA3/IEIIOB:

4.1 OcHOBHBIE METObI TPOTUBOKOPPO3UOHHOM 3aLIUTHI METAIIJIOB.

4.2 IIpoTUBOKOPPO3HOHHBIE JIETHPOBAHUE U paUHUPOBAHUE.

4.3 3amuTHBIE MOKPHITUS: METAUIMYECKUE, HEMETAINIMYECKHE HEOpraHWYecKue M OpraHHuYecKue.
CunukaTtHble MaTepuaibl. O0paboTka arpecCUBHON Cpebl.

4.4. Narubutopsl koppo3uu. KoHcepBaiys MeTaJUIMUECKUX U3/ICTUH.

4.5 DnekTpoXuMHUYEeCKHEe METO/Ibl 3aluThl: KaTonHas 1 aHO/HAs 3alIMTa C IOMOMIBIO MOJISIPU3ALIUN
OT BHEUIHETO UCTOYHMKA ITOCTOSIHHOTO TOKA UJIM C IOMOIIBIO IPOTEKTOPA.

4 Oovem yuebnoii Oucyuniunvl

O0beM TUCHUIIINHBI
Bua yueOHoii paGoThl Axax, | Actp.
3E
q. q.

OO0u1asi TPy10€eMKOCTDb IV CIIUTIJIHHbI 4 144 108
KonTtakTHasi pa6oTa — ay1MTOPHbIE 3aHSITHSI: 1,78 64 48,06
Jlexmn 0,89 32 24,03
[Tpaktuueckue 3ansatus (113) 0,22 8 5,94
JlabopaTtopubie paboTs (JIP) 0,67 24 18,09
B TOM 4HCJI€ B JOpMe MPAKTUUECKON MTOATOTOBKH 0,67 24 18,09
CamocrosiTejibHasi padoTra 1,22 44 32,94
CaMOCTOSATETLHOE U3YUYEHUE PA3IEIOB AUCITUILTMHBI 1,22 44 32,94
Buja koHTpoJs:
IK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIsi: IK3amMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI

«DJIEKTPOXUMHYECKAS TEXHOJOTHS YHCTHIX METAJJIOB»

1 Heab aucUMIJIMHBI — OOy4eHHE CTYJCHTOB OCHOBAM JJIEKTPOXUMHUYECKHX IPOIIECCOB,

HalpaBJIEHHbIX Ha TIOJIyYEHHE METAJJIOB BBICOKOM CTEMEHW YHUCTOTHI, TEOPETHYECKUM OCHOBAM
AIIEKTPOJIUTUYECKOTO paMHUPOBAHUS METAIJIOB, CIIOCO0aM MepepadOTKH OTXOA0B MTPOU3BOICTBA.
2 B pe3yabTaTe N3y4eHHs IMCUMILIHHBI 00y4al0IMICH T0JIKeH:
Obaadams cneAyONMMI KOMIIETSHIIMAMU U nHAuKatopamu ux goctumxenus: [1K-1.1, ITK-1.2, TIK-
1.3, [IK-2.1, TIK-2.2, T1K-2.3, TIK-4.1, I1K-4.2, T1K-4.3, TIK-5.5.
3uamo:
- Ha3Ha4YeHHWe M 00JacTH MPUMEHEHHS JJIEKTPOJIM3a BOJHBIX PACTBOPOB B METAJUTYPIHUU I[BETHBIX,
PEIKUX U YEPHBIX METAJJIOB;
-TEOPETUYECKHUE OCHOBBI 3JIEKTPOJIN3a BOJAHBIX PACTBOPOB B METAJLUTYPTUH;
-CIOCOOBI MOTYYEHHUsI METAJIOB BBICOKOM CTETIEHN YUCTOTHI;
-METO/Ibl AJIEKTPOJUTUYECKOTO H3BJICUYECHHS] METAINIOB M3 PACTBOPOB IOCJE BBIIICIAYUBAHUS PYA U
KOHIICHTPATOB.
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Ymemy:
- paboTath ¢ TUTEPATYPHBIMU UCTOUYHUKAMH IO BOIIPOCAM, CBSI3aHHBIM C JIEKTPOMETAIUTYPTrHUECKUMU
IIpoLeccamy;
- MPUMEHSTH TIOJTYYCHHBIE 3HAHUS JJIs1 PEHICHUS] KOHKPETHBIX TEXHOJIOTHUECKUX 3a/1a4;
- aHAJIM3UPOBATH B3aUMOCBSI3b TEXHOJIOTHUECKUX MTapaMeTpoB 1 3 PeKTHBHOCTH mpoIiecca, KadecTBa U
CBOWCTB ITPOAYKIIUU.
Braoemy:
- croco0amMu TIOTYYCHHSI META/UIOB BEICOKOW CTETICHH YUCTOTHI,
- METOJaMH pacdera HEOOXOJUMBIX MapaMeTPOB HAa OCHOBE IKCIEPUMEHTAIBHBIX H JUTEPATYPHBIX
JTAHHBIX;
- crioco0amMu MHTCHCHU(DHUKAIMH MTPOIIECCOB IMOTYICHHS METAJUIOB BEICOKON CTETICHU YHCTOTHI;
- METOJ[AMH aHAJIM3a COCTaBa, KA4eCTBA U CBOMCTB PO TYKIIHH.
3 KpaTkoe conep:kaHue TUCHUTITHHBI
Pasoen 1. Beseoenue. Onekmpoiumuueckoe u3sleyeHue Memanio8 U3 pacmeopos nocie
8bIUENIAYUBANUSL PYO U KOHYEHMPAMO8
MexaHn4ecKue U XUMHUYIECKHE METOJIbI MIOATOTOBKH PY/I JUIS BRITICIAYHBaHUS. (IpOOICHUE, pa3Mol,
oboramenne, oOxur, daotanus). Ounctka pacTBOpoB. CrocoObI BBIIEICHHUS METAJIOB U3 PacTBOPOB.
DNEKTPOXMUMHYECKOE IMOJIydCHHUE METAIOB W3 OCIHBIX pPyId. OJICKTPOJIMTHYSCKAs OSKCTPAKIUSA U
padurupoBanre. OCHOBHBIC MOHATHS M 3aKOHBI 3JICKTPOJIN3a YACTHIX METAIIJIOB
Pasoen 2. Texnonozus cuoposnekmpomemaniypeuieckux npoyeccos
DIEKTPOXUMHYECKHE CIIOCOOBI U3BJICUCHUS METAJUIOB U3 BOJHBIX PAacTBOPOB. OCHOBHBIE BUJIBI CHIPhS
U METOJBI ero mepepaboTKH JUIsl MPOW3BOJCTBA YUCTOTO METala. DJEKTPOJIUTHUSCKAs SKCTPAKIUSA U
paduHUpoBaHue MeTaUIOB. OCOOCHHOCTH KAaTOIHBIX W AHOIHBIX IMPOIECCOB MPU TOIYICHHH METAJIOB
paduHUPOBAHUEM U SNIEKTPOJIUTHUECKON SKCTpaKIMeil. 3a1auu AIeKTPOXUMUYECKOTO paUHUPOBAHHUS U €T0
MIPOMBIIITIEHHOE pa3BuTHE. OCHOBHBIE CXEMBI 3JIEKTPOXUMHUUECKOT0 pahUHUPOBAHUS U AIEKTPOIUTHIECKON
AKCTPAKIIMKM METAJIOB: MeNU, cepedpa, 30J10Ta, CBUHIIA U 0JI0Ba, HUKEJNS, IMHKA, KaaMus, xpoma. [Ipouecchbt
Ha JJIEKTPOJiaX W B 3JeKTposuTe. BrnusHue cocraBa pacTBOpa, IUNIOTHOCTH TOKA, TEMIIEPaTypbl U IPYruX
(hakTOpOB Ha BBIXOJ METajla MO0 TOKY U Ha CTPYKTYpPY KaTOJHOTO OcajKa. AHOJTHBIN IIUIaM U €ro COCTaB.
Crioco0pI epepaboTKH aHOTHOTO IJIaMa U PereHepaIiuu 0TpaboTaHHOTO JIEKTPOJIHTA.
Pa3zoen 3. Dnekmporumuueckoe nonyuenue memaiiudeckux HOpouKos
OO6nacTy mpUMEHEHUs U ePCIEeKTUBbI Pa3BUTHS MPOU3BOICTBA METANIMYECKUX MOPOIIKOB. MeTO b
MOJIy4YEHUSI METAINTMYECKUX MOPOHIKOB. [IpenmyIinecTBa 3IeKTpOXUMUYECKOTO MeToa. Teopus MpoLeccoB
BBIJICJICHUS] METAJUIOB Ha KaTojie B MOpoIikooOpa3Hoil hopme. TexHoIorus mporeccoB AEKTPOXUMUIECKOTO
MOJIy4EHUS TOPOIIKOB PA3IMUHBIX METAJJIOB: MEIH, LIMHKA U AP. DJICKTPOIUTHI U YCIOBUS dJIEKTPOIIH3A.

4 O0beM yueOHOM JMCUMIINHBI

O0BeM THCHUILTHHBI
Bua yueOHo# padoThl

3E Alf:m' AcTp.u.
OO0masi Tpy10eMKOCTh IV CHUILIHHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 35,91
Jlexun 0,89 32 24,03
JIaGopatopusbie padotsl (JIP) 0,44 16 11,88
B TOM 4HcJie B (popMe MPAKTUYECKONH MOJTOTOBKH 0,44 16 11,88
CamocrosiTesibHas padoTa 1,67 60 45,09
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[Tpopomkenue TabauIbI

KoHnrakTHas camocrositenbHas paboTa 167 0,4 0,3
CaMOCTOATENBHOE U3YUEHHUE PA3JIENIOB TUCIUIUINHBI ’ 59,6 447
Buja nTOroBoro KOHTpoOJIsi: 3auver ¢ OEHKOI

AHHOTanus padoyeil NPOrpaMMbl AU CUMIIJIMHBI
«OCHOBBI IHAPO3JIEKTPOMETAJLTYPruYecKOil TeXHOJIOTHID)

1 Ilear IMCHMIJMHBI — OOYYCHHE CTYJICHTOB OCHOBAM JJICKTPOXUMHUYECKHX IPOIECCOB,
HalpaBJICHHBIX Ha TOJy4CHHE META/UIOB BBICOKOW CTETICHH YHCTOTBI, TEOPETUYCCKHMM OCHOBaM
ANEKTPOJUTUUYECKOTO paUHUPOBAHUS METAIIJIIOB, CIIOCOOaM MepepadOTKH OTXO0I0B MPOU3BOJICTRA.

2 B pe3yabTaTe U3y4eHus AUCHUIIMHBI 00yIAOMIMIACS T0JIKEeH:

Obnadams cneayrONIMMU KOMIIETCHIUSIMHE U WHauKatopamu ux pnoctwxkenus: [TK-1.1, TIK-1.2, TIK-
1.3, TIK-2.1, [IK-2.2, TIK-2.3, T[1K-4.1, [1K-4.2, TIK-4.3, TIK-5.5.

3namo:

- Ha3Ha4YeHWE W 00JacTH MPUMEHEHHS JJICKTPOJIM3a BOJHBIX PACTBOPOB B METAJUTYPIHUHU I[BETHBIX,
PENKUX U YePHBIX METAILIOB;

-TEOPETHUYECKUE OCHOBBI AJICKTPOJIH3a BOTHBIX PACTBOPOB B METAJUTYPTHH;

-CIOCOOBI MOTYYICHUST METAJIOB BRICOKOH CTETIEHN YHCTOTHI;

-METOJBI JJICKTPOJIUTUYCCKOTO HM3BJICUCHUS METAIOB M3 PACTBOPOB ITOCIIC BHITICIAYMBAHKS PYyI U
KOHIICHTPATOB.

Ymemo:

- paboTath ¢ IUTEPaTypPHBIMU HCTOUYHUKAMU IO BOIIPOCAM, CBSI3aHHBIM C AJIEKTPOMETAIUTYPTrUUECKUMU
poLeccami;

- IPUMEHSATH MOJTYYEeHHbIE 3HAHUS JJISl PELUICHUS] KOHKPETHBIX TEXHOJIOTMYECKUX 3a7a4;

- aHaJIM3UPOBATH B3aUMOCBS3b TEXHOJIOTUYECKUX MapaMeTpoB U 3(pPeKTUBHOCTH Mpoliecca, KauyecTBa U
CBOMCTB MPOAYKIIUH.

Braoemy:

- croco0amMu MOJTYYEeHHsI METaJUIOB BHICOKOW CTENIEHU YHCTOTHI,

- METOJaMM pacuera HeoOXOIMMBIX MapaMeTPOB Ha OCHOBE JIKCIEPUMEHTAJIbHBIX M JIUTEPATypPHBIX
JAHHBIX;

- crioco0aMu UHTEHCU(UKAIIMY [TPOLIECCOB MOTYYECHHS] METAJUIOB BHICOKON CTETIEHH YHCTOTHI;

- METOJaMH aHaAJIM3a COCTaBa, KaueCTBa U CBOMCTB MPOYKIIUH.

3 Kpartkoe coaepxxanue JUCUUIIIHHBI
Pa30€]l 1 Bsedeﬂue. 9ﬂ€Kmp0ﬂumu’{€CKO€ uszenedeHue memalioe Uz pacmeopoe nocie
evlujeaduearnusl pyd U KOHYyernmpanioe
MexaHn4yeckue 1 XUMUYECKHEe METOJIbl MMOATOTOBKU PYJ AJs BbllenaunBanus. (ApoOieHue, pa3mol,
oGoramenue, obOxwur, duoranus). Ounctka pacTBopoB. CrocoObl BBIACICHUS METAUIOB M3 PacTBOPOB.
DNEKTPOXUMHYECKOE TMOJIyYeHHE METAIIOB M3 O€IHBIX pyd. OJEKTPOJIUTHYECKas OKCTPaKUus U
padunupoBanue. OCHOBHBIE MOHSATHS U 3aKOHBI JIEKTPOIN3a YUCTHIX METAIIIOB
Paszoen 2. Texnonoeusn 2udpoanekmpomemaniypeuieckux npoyeccos
DNEKTPOXUMHYECKHUE CTIOCOOBI M3BJICUEHUS METAIIOB U3 BOJHBIX pacTBOPOB. OCHOBHBIC BHUJIBI CHIPHS
U METOJBI €ro mepepaboTKU JUIsl MPOM3BOJACTBA YUCTOTO MeTajuia. DIEKTPOJIUTHUYECKas SKCTPAaKIUs U
paduHupoBanue MetamuioB. OCOOEHHOCTH KATOJHBIX W AHOJHBIX IMPOILIECCOB MPH IMOJTYYEHHUU METAIIIOB
padbuHUPOBAHUEM U DNEKTPOTUTHUECKON SKCTpaKiued. 3aaauu SMeKTPOXUMHUUYECKOTO paUHUPOBAHUS U €T0
MIPOMBIIIITIEHHOE pa3BuTHEe. OCHOBHBIE CXEMBI TEKTPOXUMHUUECKOTO pahUHUPOBAHUS U ANEKTPOIUTHICCKON
AKCTPAKIIMH METAIJIOB: MEJIH, cepedpa, 30JI0Ta, CBUHIIA U 0JIOBA, HUKEJS, IIMHKA, Kaamusi, xpoma. [Iporieccsr
Ha 3JIEKTPOJax M B 3JIEKTpoiuTe. BiusHue cocrtaBa pacTBOpa, MIIOTHOCTH TOKA, TEMIIEPATyphl M JIPYrUX
(hakTOpOB Ha BBIXOJ MeTajlla Mo TOKY M Ha CTPYKTYpPY KaTOJHOTO OcajKa. AHOJTHBIN IIUIaM U €ro COCTaB.
CriocoOsI epepadOTKH aHOAHOTO IIIJIaMa B PereHepann 0TpadOTaHHOTO IEKTPOIIUTA.
Paszoen 3. Dnexmponumuueckoe nonyuenue Memaiiuieckux nopouKos
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OO6nactu MPUMEHEHHUS U MEPCIIEKTUBBI PA3BUTHUS MMPOU3BOJCTBA METATMYECKUX MOPOIITKOB. MeTo bl
MOJIyYeHUsI METAJUIMYECKUX MOPOUIKOB. [IpenmMyiecTBa aeKTpoXuMudeckoro Meroaa. Teopus nmpoieccos
BBIJICJICHUS] METAJJIOB Ha KaTo/Ie B MOPOIIKO0Opa3Hoii popme. TexHOIOrns mMpoLeccoB MEKTPOXUMUUECKOTO
MOJTyYECHHUSI TOPOLIKOB PA3IMYHBIX METAJUIOB: MEJIH, IMHKA U AP. DIEKTPOJIUTHI U YCIOBHS 3JIEKTPOJIH3a.

4 O0beM yueOHOM TMCUMILINHBI

O0beM TUCUMILTHHBI
Bua yueOHo# paGoThl

3E Alflan' AcTp.u4.
OO0mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 48 35,91
Jlexmun 0,89 32 24,03
JlaGoparopuble paboTsl (JIP) 0,44 16 11,88
B TOM 4ucCI€e B (popMe MpaKTHUECKON NOArOTOBKU 0,44 16 11,88
CamocrosiTejibHasi paboTa 1,67 60 45,09
KoHTakTHas camocTosiTeNbHas padboTa 0,4 0,3

1,67
CaMoCTOsATEFHOE N3YUEHNE PA3IeIOB UCITUTUTHHBI 59,6 447
Buja uTOrOoBOro KOHTpOJIs: 3ader ¢ OLEHKOI

AHHOTanus padoyeil NPporpaMMsbl AU CHMIJIMHBI
«OCHOBBI TEXHOJIOTHH KOHBEPCHOHHBIX MOKPBLITHI»

1 Heab qucuuniuHbl — 0Oy4eHHUE CTYIACHTOB OCHOBAM TEXHOJOTHYECKUX TPOIECCOB HAHECCHHSI
KOHBEPCHOHHBIX MOKPBITUH, 03HAKOMJICHHE C OCHOBHBIMU BHJaMH KOHBEPCHOHHBIX MOKPBITHM, COCTaBaMHU
pacTBopa i ux GOPMHUPOBAHUS U UX TEXHOJIOTHUECKUMH OCOOCHHOCTSIMH.

2 B pe3yJabTaTe H3yUYeHHS JUCHUILUIHHBI 00yUAIOIIUIICH 10JIKEH:

Obnadams CIeayONIMMU KOMIIETCHIUSAMHA U WHIuKatopamu ux poctkenus: [TK-1.1, TTIK-1.2, TTK-
1.3, IIK-2.1, TIK-2.2, I1IK-2.3, TIK-5.1, IIK-5.3, IIK-5.5.

3name:

- 00IIIMe MPAKTHIECKUE TIOJIOKEHHUS TT0 (OPMUPOBAHUIO KOHBEPCUOHHBIX MTOKPHITHI;

- Ha3HaYeHHE U 00JACTU MPUMEHEHHUST KOHBEPCUOHHBIX MTOKPBITHIA;

- OCHOBHBIE COCTaBBI PACTBOPOB JIJIsl HAHECEHHUSI KOHBEPCUOHHBIX IMMOKPBITHH.

Ymemo:

- paboTaTh ¢ IUTEPATYPHBIMH UCTOYHUKAMH 10 BOIIPOCAM, CBSI3aHHBIM C MpoiieccaMu ((OPMUPOBAHUS

KOHBEPCHOHHBIX IMOKPBITHH;

- MPUMEHSTH MOJTYYCHHbIE 3HAHUS JJISl PelICHUS] KOHKPETHBIX TEXHOJIOTMUECKUX 3a/1a4.

Bnaoemo:

- criocob0amMu U3MEPEHHUI U PacueToB;

-METOJ]aMH pacueTa HeoOXOJMMBIX MapaMeTpOB Ha OCHOBE IKCHEPUMEHTAIBHBIX U JIUTEPATYPHBIX

JTAHHBIX;

- croco0aMu COBEPIICHCTBOBAHUS MPOIIECCOB HAHECEHUSI KOHBEPCUOHHBIX TOKPBITHIA.

3 KpaTkoe cogep:kaHue AUCHUNIMHBI

Beeoenue

Copepxanue u 3aauu Kypca. O01Ire CBeICHNS O COCTOSTHUM U Pa3BUTHH HAYKHU B 00JaCTH rajibBaHoO-
XUMHUYECKON 00pabOTKH MOBEPXHOCTU MeTaIOB. OCHOBHBIC HANIPABIICHUS! COBPEMEHHBIX MCCIIEIOBAHUN B
o0JacTu TEOPHH U MPAKTUKN KOHBEPCUOHHBIX MOKPHITHI. TpeboBaHUs K KaYeCTBY MOTYIaeMbIX TOKPHITHIA.
OOmue TeopeTUYecKHue TMOJIOKEHUs — TIPOIECChl, MPOUCXOMSIINE Ha TOBEPXHOCTH 0OpadaThIBAaEMbBIX
METaJUIOB TpH (POPMUPOBAHUY KOHBEPCHOHHBIX TOKPHITHM.

Paszoen 1. Ocnoenvie obnacmu npumeneHusi U HA3HAYEHUE KOHBEPCUOHHBIX NOKpbIMull. Ycioeus
G opmuposars KOHEEPCUOHHBIX HOKPLIMULL.
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dusnueckue, XUMHUYECKHE M (U3UKO-XMMHUYECKHE CBOWCTBA KOHBEPCHOHHBIX TMOKPBITHA. WX
Ha3HAUYEHUE M TMpHMEHEHHE. TeopeThdyeckue OCHOBBI (OPMHPOBAHUS U YCIOBUS OOpa3OBaHHSA
KOHBEPCHUOHHBIX MOKPBITUI. BUIbl KOHBEPCHUOHHBIX MOKPBITUN - 3alUTHBIE, AEKOPATUBHBIE U 3aLIUTHO-
JEKOpaTUBHBIE, TBEPAbIC U U3HOCOCTOIMKHUE, aHTU()PUKIIMOHHBIC U TPOTHBO3aUPHBIC.

Pazoen 2. OcnosHnvie cocmagvi pacmeopoé O HAHEeCeHUs KOHBEPCUOHHbIX NOKPLIMUU U UX
mexHoI02uyecKue 0cobeHHocmu

[TaccuBanus IUHKOBBIX U KaIMUEBBIX MOKPHITUNA, U3JEIUN U3 LIBETHBIX METAJIJIOB U CIJIABOB, a TAKXKE
HEPIKABEIOIIEH CTAIN: COCTaBbl PACTBOPOB M YCIOBUS HX dKCIuTyatanuu. @ochaTrupoBaHue CTaIN U BETHBIX
METaJJIOB U CIUIABOB: COCTaBbl PAacCTBOPOB M YCIOBUS MX OJKCIUIyaTalUd. AHOJHOE U XUMHYECKOE
OKCHJMPOBAHUE aJTIOMUHHUEBBIX CILJIABOB, CTAJIEH, @ TAKKE MEIHBIX CIUIABOB: COCTaBbl PACTBOPOB M YCIOBUS
MX 3KCIUTYyaTalllH.

Pazoen 3. Cospemennvie 6u0bl u cocmagvl pacmeopos Oisi HAHeCeHUs. KOHBEPCUOHHBIX NOKPbIMULL

CoBpeMeHHbIE TEXHOJIOTUH MAacCUBALlMs IUHKOBBIX U KaJIMHUEBBIX MOKPHITUH, U3/1EIUM U3 LBETHBIX
METAJUIOB M CIUIABOB, a TAKXKE HEP)KABEIOUIEH CTAJIM: COCTABBI PACTBOPOB M YCIOBUS MX JKCIUTyaTallHH.
PactBopel Ha OCHOBE COEOUHEHUN TPEXBAJIEHTHOTO XpoMa. PacTBOpel Ha OCHOBE COECIMHEHMI
penaxo3zeMenbHBIX MeTaioB. Katadopesnas oOpaboTka METANTMYECKOW TOBEPXHOCTU B KOJUIOUIHBIX
pacTBOpax MoJIMMEPOB

4 O0beM y4eOHOM I CIUNJIMHBI

O0BbeM THCHUILIMHEI
Bupa yueOHo# padoThbl Axan. | Actp.
3E
q, q,
OO0uiasi TPy10€eMKOCTD TN CHUTITHHBI 2 12 54
KonrakTHasi paboTa — ay1MTOPHbIE 3aHSITHSI: 0,89 32 24,03
Jlexun 0,445 16 12,015
JlabopaTtopusie paboTs (JIP) 0,445 16 12,015
B TOM 4HCJI€ B JOpMe MPAKTUUECKON TTOATOTOBKH 0,445 16 12,015
CamocrosiTeJibHasi padora 1,11 40 30
KonTtakTHas camocTosiTenbHas pabota 0,4 0,3
1,11
CaMOCTOSATETLHOE U3YUYEHUE Pa3/IeIOB AUCITUILIMHBI 39,6 29,7
Bujx uToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«HeMeTann4ecKue 3allIUTHbIE MOKPBITUSD)

1 Heap AUCHUILUIMHBI — BOOPYXUTh CTYACHTOB 3HAHUSMU TEOPETHUECKUX OCHOB (POPMHUPOBAHUS
HEMETAJUTMYECKUX 3aIIUTHBIX TOKPBITHH, & TAK)KE MPAKTHUYCCKMMHU HAaBBIKAMH X HAHECCHHUS.

2 B pe3yabTraTe H3y4eHHs JMCUMILIHHBI 00y4al0OIMICH J0JIKeH:

Obaadams cneayoUMMI KOMIIETEHIIMAMU U HAUKatopamu ux goctmxenus: [TK-1.1, ITK-1.2, TIK-
1.3, [1IK-2.1, TIK-2.2, TIK-2.3, TIK-5.1, IT1K-5.3, TIK-5.5.

3nameo:

— CBOIICTBa, Ha3HaueHUE W oOnacTu mpuMeHeHUs] (oCQaTHBIX, OKCHUIHBIX, XPOMATHBIX M MPOUYHX
HEMETAJUIMYECKUX MMOKPBITUH;

— TEOPETHYECKHME OCHOBBI HAHECEHUS HEMETAJUIMYECKUX 3al[UTHBIX MOKPBITUH; MEXaHU3MBI
3apOXKACHUS U POCTAa HEMETAJUIMUYECKUX CIOEB;

— CHOCOOBI 0CAXKICHUS HEMETAIITMYECKHUX 3AIIUTHBIX TOKPBITUH;

— 0COOEHHOCTH MPEeABIAYIINX W TOCIEAYIOMHNX CTAaauil MPOIIECCOB HAHECEHHUS HEMETAITTMYEeCKUX
3aIUTHBIX MOKPBITUH;

— BUJBI IOCTIEAYIONIEH 00padO0TKH HEMETAIITUIECKHIX 3alIUTHBIX MTOKPBITUH.

Ymemn:

— ONpENEeNsATh Ha OCHOBE IKCIEPUMEHTAJIbHBIX MCCIEI0BAHUN XapAaKTEPUCTUKH HEMETAJTMYECKUX
3aIUTHBIX MOKPBITUH;
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— MPUMEHSTH TOTY4EHHYIO0 HH(POPMAIMIO JUIs PEUICHUsI KOHKPETHBIX TEXHOJOTHYECKUX 3aj1ad.

Braoemu:

— croco0aMy KOPPO3UOHHBIX HCTIBITAHUI HEMETAJUIMYECKUX 3alUTHBIX TOKPBITUH;

— METOJMKaMHU HCCIEeIOBaHUA (U3MKO-MEXAaHUYECKUX CBOWCTB HEMETAUTMUECKUX 3aIlIMTHBIX
IIOKPBITU;

— croco0aMy UHTEHCU(HUKAIINY TPOIIECCOB HAHECEHUS! HEMETAITMYECKHX 3aIUTHBIX MTOKPBITHH.

3 Kpartkoe coaep:kanue JMCHUIIHHBI

Pazoen 1. Onpedenenue nememaniuyeckux 3auumuulx nOKpvimul. Mx paznoeuoHocmu, ceoucmed,
Haznauenue. Teopemuueckue 0CHOBbL UX POPMUPOBAHUSL

Hemerannuueckue 3alMTHBIE IOKPBITHUS: OIpENEICHHE, Ha3Haue€HUe M O0JIacTH MPUMEHEHUS
HEMETAJUTMIECKUX 3alIUTHBIX MOKPHITHH. TpeOoBaHMs K Ka4eCTBY HEMETAJUIMYECKUX 3aIUTHBIX TTOKPBITHHA
¥ TEXHOJIOTHSIM WX HaHeceHus. OOpe 3aKOHOMEPCHOCTH (OPMHUPOBAHUS HEMETAIUTMYECKHX 3alIHTHBIX
MTOKPBITUH.

Pazoen 2. Ocnoeuvie mexnonocuueckue npoyeccobl HAHECEHUs HeMemalIuyeckux 3aujumublx
NOKpbIMuLl: oKcuoupoganue, ocpamuposanue, Xxpomamuposanue, NACCUBUPOBAHUE, COBPEMEHHbIE BUObI
HeMemaniuyecKux 3aujumHuslx NOKpblmuil

Ucropus pazsutusa docdarupoBanus. CBolcTBa, Ha3HaYEHHUE M 00JacTh pUMeHeHUsT GochaTHBIX
noKpeITUH. Mexanusm  dopmupoBanust Gocdatubix NOKpbITHH. Kpucrammmueckoe u  amopgHoe
docdaruposanue. Yckopurenu mpoiecca pochatupoBanus. dnekrpoxumudeckoe pocharupoBanue. Macca,
CTpYKTYypa u cocTaB gochaTHbIX MOKpbITHI. Onpenenenue yneabHol Maccsl pochaTHOrO oS U yaeabHOU
Maccel cTpaBuBlierocss Metamia. CocraBbl Qocdatupyromux pacTBopoB. Bribop ¢ochatupyrommx
pacTBOPOB sl KOHKPETHBIX 1eseil. CrnocoOb! HaHeceHus pocdaTtHoro nokpeiTus. [lororoBka moBepXHOCTH
MeTtayioB niepes ¢pocharupoBanueM. [locneayromas o6padoTka GocharHbIX MOKPHITHI. MeTOabI KOHTPOJIS
3aIUTHBIX CBOMCTB (hoC(aTHBIX MOKPBHITUNA. YCKOPEHHBIM METOJ OMNpPEACTCHHUs 3allUTHONW CIOCOOHOCTH
(dochaTHBIX TOKPHITHA. AHATUTHYECKUH KOHTPOJIL cocTaBa ¢ocdaTupyromux pacTBopoB. OCHOBHBIC
HemnoJ1aJKu mporecca pochaTupoBanus, MPUINHBI UX BOSHUKHOBEHHUS U CIIOCOOBI yCTpaHEHUSI.

Haznauenue xpomaTHBIX MOKPHITUN Ha IIMHKE W KaAMHH. TeopeTuyecKkue OCHOBBI IIpoliecca
xpomaTupoBanusi. CocTaB XpOMaTHBIX IUIEHOK. [[BET XpOMATHBIX IMJIEHOK Ha HHMHKE U KagMuHu. CTOMKOCTh
XpOMAaTHBIX MOKPBITHHM paznuyHoro 1mBera. Camo3aneuuBaHue (camMoOpereHepanusi) XpOMAaTHBIX IUICHOK.
CocrtaBsl pacTBOpoB XpoMaThpoBaHusl. [IpoOraembl mpu SKCIUTyaTallMi pacTBOPOB naccuBupoBanus Zn u Cd.
CoBepIlIeHCTBOBAaHUE PACTBOPOB B HampaBieHHH 3aMeHbl Cr6+. DIEeKTpOXMMHYECKOe XpOMaTHpPOBaHUE.
XpomutupoBanue. JIOCTOMHCTBA U HEIOCTATKU XPOMMTHBIX IIJICHOK.

Paszoen 3. Texnonocuuecxkue ocobenHocmu npoyeccos HaAHeceHUs HeMemalludeckux 3aujumHslx
NOKpbIMULL, KOHMPOIb PACMBOPO8 U CEOUCME NOKPLIMULL 68 001acmu I1eKMPOXUMULECKUX Memo0o8 U
npoyeccos 0si OUOMEeOUYUHCKUX Yeell

CpoiicTBa, Ha3HaYeHHE U 00JaCTh MPUMEHEHUS OKCUIHBIX MOKPHITHI. BUAbI OKCHIMPOBAHUS CTAH.
TeopeTnueckre 0CHOBBI OKCUIUPOBAHUS CTallu. Macca, CTPYKTypa U COCTaB OKCUIHBIX MOKPHITUNA. COCTaBbI
OKCUJMPYIOIIUX PAcTBOPOB. BhIOOP OKCHIMPYIOLIUX pacTBOPOB Ui KOHKPETHBIX 1meneil. [[BeT okcuaHoH
IUICHKHU. DJeKTpoXxuMudeckoe okcuaupoBanue. [locnenyromas 06paboTka OKCHAHBIX TOKPBITUH.

MexaHu3M aHOJHOTO OKCUIUPOBAHUS aIFOMUHUSA U €T0 CIUIaBOB. BinsHue pexxiMa aHoIMpOBaHUs Ha
CBOMCTBA OKCHJHBIX MOKPBITUNA. COCTaB OKCHUIHOW IMIEHKM Ha amoMHHHH. CrocoObl OKCHUAMPOBAHUS.
DNEKTPOXUMHUECKOE OKCHIMPOBAHUE. DJICKTPOIUTHI TSl OKCUAMPOBAHUS aFOMUHUS U €ro cIijaBoB. /[Ba
TUIA AJEKTPOJIMTOB aHOJUPOBAHUS. 3alIUTHBIE M 3alIUTHO-JEKOPATUBHBIE AHOJAHO-OKCHIHBIE MOKPBITHS.
TBEpnoe aHoaupoBaHHe. AHOJHBIE OKCHIHBIE IUIEHKM Kak TMOJCIOW MOJ HaHECeHHE TallbBAaHUYECKHX
MOKpBITUH. DMaTanupoBanue. [locnenyromias 00paboTka OKCHAHBIX MOKPHITUN Ha amtoMUHUU. OKpalliBaHue
Y YIUIOTHEHUE OKCUIHBIX TOKPBITHIA.

4 O0beM yueOHOM TMCUMILINHBI

O0BbeM TUCHUIIINHBI

Bua yueO6Ho# padoThl Akaa. | Acrp.

4. 4.

3E
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OO0uiasi TPy10€eMKOCTb IV CIUTIJIHHbI 2 72 o4

KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,89 32 24,03
Jlexun 0,445 16 12,015
Jlabopatopusie padotsl (JIP) 0,445 16 12,015
B TOM 4HCJe B (hopMe MPAKTUYECKON TOATOTOBKU 0,445 16 12,015
CamocrosiTesibHas padoTa 1,11 40 30
KoHTtakTHas camocTosiTesnbHas paboTa 0,4 0,3
1,11
CaMOCTOSATENbHOE U3YUYEHHUE Pa3/IeOB IUCHUIIINHEI 39,6 29,7
Buja nTOroBoro KOHTpoJI: 3auer ¢ oeHKOIi

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUNIHHBI
«O0opynoBaHue ISl IJTEKTPOXHUMHUYECKHX TEXHOJIOTHi»

1 Heab OMCUMIUIMHBI — TpUOOpeTeHHE OO0YJAIOMMMUCS 3HAHUM IO TUIIOBOMY OOOPYIOBAHUIO
ANEKTPOXUMUYECKUX TEXHOJIOTHH, a TakKe OCHOB TMPOCKTUPOBAHUS IIEXOB DJIEKTPOXUMHYECKUX
MIPOU3BO/ICTB.

2 B pe3yabraTe u3yueHusi AMCUMILIMHBI 00y4aloMiics 10JI2KeH:

Obnadams creayrONIMMU KOMIIETCHIIMSIMU W UHIUKaTopamu ux aoctwkenus: [1K-2.1, TIK-2.2, TTK-
2.3, TIK-3.1, [IK-3.2, TIK-6.1, TTK-6.2, T1K-6.3.

3namo:

- THMOBl AJIEKTPOXUMUYECKUX TIPOU3BOJCTBEHHBIX JIMHUN ¥ TajJbBaHWYECKUX BaHH, OCHOBHBIC
TpeOOBaHUs, MPEIBABISIEMbIC K HUM, PAIlHOHAJIbHBIC PUHITUIIBI 3aBEITMBAHUS J€Tajeil B BAHHAX, CIIOCOOBI
HarpeBa pacTBOPOB;

- o0opymoBaHue A1 00pabOTKH METKUX JETaJeH;

- TUTIBI U KOHCTPYKTUBHBIE 0COOEHHOCTH aBTOMATUYECKUX JIMHUIA;

- BCIIOMOTaTeabHOe 000pyI0BaHUE;

- c11ocoObl OpraHU3aluy BEHTHIALNY TaJlbBAaHUYECKOTO 11€Xa;

- IPUHIUIBI BEIOOpA ONTUMANILHOW CHCTEMBI TPOMBIBKH J€Tajel;

Ymems:

- BBINOJHATH PacuéThl MOTPEOHOrO KOJIMYECTBA BaHH, KOJIMYECTBA MATEpUajOB, XMMHKATOB, BOPbI,
3JIEKTPOIHEPTHH, CIKATOTO BO3/TyXa U Mapa, He0OXOAMMBIX JJIsl BBIOJHEHHUS POU3BOACTBEHHOM TPOrPaMMBl,
a TaKKe pacuéThl BEHTUISIIUOHHBIX CUCTEM, KOJTMUECTBEHHOTO U KaUeCTBEHHOTO COCTaBa CTOYHBIX BOJ;

- COCTaBIISITh MAaTE€pPUAbHBIM W TEIJIOBOM OanaHca SIEKTPOXMMHUYECKHMX BaHH, a TaKxke OallaHC
HaNPSKEHUS,

Braoemy:

- crioco0amu ¥ puémMamMu COCTaBJICHUS KOMIIOHOBKH IMPOU3BOICTBEHHBIX JIMHUK;

- crioco0amMu U MpuéMaMu OPraHU3aluU JIEKTPOXUMUYECKUX [IEXOB.

3 Kpartkoe coaepxxanue JUCHUIIIHMHBI

Pa3zoen 1. Obopyoosanue 0151 31eKMPOXUMUYECKUX MEXHOT02ULL

1.1. Tunsl u KOHCMPYKYUU BAHH

Hasnauenune BaHH U chenyanbHOE rajbBaHMYECKOE 00OpYyIOBaHHE, MOHTUPYEMOE B COBPEMEHHBIE
BaHHBIL. Marepuansl s (QyTEepoBKH W Juis H3roToBieHus BaHH. OOopynoBaHuWEe, MOHTHpPYyEMOE B
COBPEMEHHbBIE BaHHBI.

1.2. Tunvl u KOHCMPYKYUU NOOBECOUHBIX NPUCHOCOONEHULL

HaznaueHue moBecOYHbBIX MPUCTIOCOOICHUN U TPeOOBaHMUSI, PEIbSIBISIEMbIE K HUM. THIIBI OJBECOK.
KoHcTpynpoBaHue NOIBECOYHBIX MPHUCIOCOOJICHHI: OCHOBHBIE pPa3Mephbl, IMOABECHBIE KPIOKU, PYUKH,
KOHTaKThl. MaTepHualbl s U3TOTOBIIEHUS OJABECOYHBIX MpUcTocoOnenuii. M3omsmus moasecok. AHOIHBIE
KOP3HHBI.

1.3. Obopyoosanue 0ns 2anb8aHuueckol 00paboOmKy MeaKuUx oemainel HACbINbio

OcobenHocTy Tporiecca 00paboTKH JeTaneil HachInbio. KOHCTPYKTUBHBIE 0COOCHHOCTH, TPHHIIUTIBI
JecTBU, 00MacTh npuMeHeHus. bapabaHbl, KOJIOKOJIA, CETKH ISl HACHITIAHHS JIeTaJIeH.

1.4. Aésmoonepamopnvie canveanuyeckue 1unu. Kapemounvieasmomameoi.
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OcobeHHOCTH TIEpEHOCA MOJBECOK 110 BAHHAM HA JIMHHSX C KECTKUM M THOKUM IHKJIOM.
Kaperounbie aBTOMaTHUECKUE TUHUHU C KECTKUM LUKIOM, UX KOHCTPYKIUU U TIPUHIIMIT ACHCTBHSL.
ABTOOTNIEpATOPHBIE JTMHUU C TPOTPAMMHBIM YIIPABJICHUEM, UX KOHCTPYKIIMU U TPUHIINIT ACHCTBHSL.

1.5. Bcnomozamenvrnoe 06opyoosanue: QuibmposanbHvle YCMAHOBKU, HACOCHL, UCMOYHUKU
NOCMOAHHO20 MOKA

OWIbTPOBANIbHBIE YCTAHOBKHU MEPUOJIUYECKON U HETIPEPHIBHON (uibTpanuu. Tumsl BaHH B KOTOPBIX
HY)XHa TepHOAMYEeCKass WM HenpepbiBHAsS (GuibTpanus. KOHCTPYKTHBHBIE OCOOCHHOCTH, MPUHIIMIIBI
JeWCTBUS, 00IaCTH IPUMEHEHHS, TOCTOMHCTBA U HETOCTATKH.

Hacocer. KoHCTpyKTHBHBIE 0COOCHHOCTH, IPUHITUITBI ICHCTBHS, 00JaCTH MPUMEHEHHS, TOCTONHCTBA
Y HEJIOCTaTKH.

[TomynpoBOTHUKOBBIE  BHIPSMUTENbHBIE arperatel. JlBurarenu-reHepatopbl. CXeMbl MHTaHUS
rajlbBaHUYECKUX BaHH.

Pazoen 2. Bvibop obopyoosanus.

2.1. Bvibop muna mexnono2uuecko2o obopy0osanus u paciém e2o Koauvecmasd

[Mpunanmner  BeIOOpa 0OOpYyIOBaHWS s HAaHECEHUs TOKPBITHH. Bpibop cmenuanbHOTO
rajlbBaHUYECKOT0 000PYJIOBaHUS M €T0 COCTAB.

2.2. bBananc HanpasiceHus 2anb8aHUYECKOU GAHHbL, GbIOOP CHEYUANbHO20 2ab8AHUYECKO20
000pY008anUs OJisl KAAHCOOU BCHHBL OJIs1 ONMUMATLHO20 Npoyecca

bananc wnHanpsbkenus. BbpiOop HcTOUHHMKOB TOKa. BpIOOp chenuanbHOro TrajbBaHUYECKOTO
00OpYyIOBaHUS Ui KaXIAOH BaHHBI IS ONTUMAIBLHOTO TMpOIEcca. 3aladyd pemiaeMble CIEeIHaIbHBIM
rajbBaHUYECKUM oOopynoBaHueM. OOecriedyeHHe IMOCTOSHCTBA COCTaBa W YUCTOTHI KaKIOW BaHHBI IS
Ka)/IOTO TIpoIiecca.

2.3. OGopynoBaHHe sl OCYIIECTBIICHHUS TIPOIIECCa, TEPEMEITUBAHMS, HATPEBa WU OXJIAXKICHUS
NIEKTPOJIMTA, OO0OpYAOBaHHE sl OOECIEYEeHUs YHCTOTHI MPOMBIBHBIX BAaHH, YIPABIAIOIIME IMOTOKOM
IIPOMBIBHOM BO/IbI KOHAYKTOMETPBI

DXEKTOPHOE U BO3YIIHOE MEepPEMEUIMBAHNE, IEPEMEIINBAHNE CKATBIMHU a3aMH a30T, aproH U T.J.
KoHCcTpykiun nmpuHLIMI pacdera KEKTOPHBIX CHUCTEM IepeMellMBaHusA. B kakux mpoueccax Tpedyercs
BO3/IYIIIHOE NE€PEMEIIMBAHNE M HEAOCTATKH ITOTO crnocoba nepeMerinBanus. Harpes u oxyaxaeHus: BaHH.
OObeMBbl BaHH ONTUMAJIbHBIE AJIS HarpeBa 3JIEKTPUYECTBOM M Ul HarpeBa mapom. THIbI, MaTepHasbl
JIEKTPUYECKUX HarpeBaresied M Marepuanbl M TUIBl TEINIOOOMEHHHMKOB. YIPaBIAIOLUME  MOTOKOM
IIPOMBIBHOM BO/IbI KOHAYKTOMETPHI

2.4. BpiOop oOopynoBaHus Juisl (GUWIBTPALUU PACTBOPOB OT MEXAHUYECKUX MPUMECEH, OUUCTKU OT
OpPraHUYeCcKUX MpUMecel, aBTOMAaTUYECKON KOPPEKTUPOBKU 3JIEKTPOJIUTOB, yIAJIEHUS Macila U3 pacTBOpa
00e3KMpUBaHMsI U BCIIOMOT'aTeIbHbIX BAaHH

Tumnsl cucteM (pUIbTpaLUy ralbBaHUYECKUX PACTBOPOB OT MEXAHUYECKUX ITPUMECEH., TapaMeTpbl UX
BbIOOpA cucTeM (QMIIBTPALIUY JUI KaXKI0T0 pacTBopa. OUIbTpalys 3JIEKTPOUTOB OT OPraHUYECKUX ITpUMeceit
HaxXOJsLIMXCSl B BHUJAE MCTUHHOTO WIM KOJUIOMJHOTO pacTBopa.  ABTOMaTHyeckas KOPPEKTHPOBKa
JIEKTPOJIMTA., yJAJIEHHEe Maciaa U HePTEeNpoayKTOB M3 BaHH OOE3KUPHUBAHUS M BCIIOMOIATENIbHBIX BaHH.
Koasnecnupyroiye cucTeMbl, CHCTEMBbI «CIIAreTTU» U CKUM-TUCKH U CKUM-PEMHH.

2.5. OcobeHHOCTH MaTepualioB, NPUMEHSEMbIX B IPOM3BOJCTBE CIELUAIBHOTO TalbBaHUYECKOTO
00OpyJOBaHUs AJIS KQKJO0T0 rajlbBaHUYECKOro Ipolecca

Marepuansl, HOpuMeHsieMble Ui (yTepoBKM BaHH M JJs COOCTBEHHO, M3TOTOBJIEHMS BaHH.
[Tonmunponunen, ¢ropomnact-2 u  Qropomnact-4, MIACTUKAT, XJIOPUPOBAHHBIK MOJUBUHUIXJIOPU],
HepikaBeromas cranb, TuTad, [IBX, mommadup, Noryl, Ryton. Dnactomepsl, HCHONb3yeMble B KauecTBE
npokianok: EPDM, Viton.
3HayeHue MIaCTU(PHUKATOPOB, 3HaUeHUE (POPMOBKHU MoJuMepoB. OCOOEHHOCTH MaTepUasoB Il HACOCOB C
MarHuTHON My(QTOH.

Pazoen 3. Obopyoosanue 0ns u320mo6IeHUs NeYamHblX NAAM U 66160006 UHMEZPATbHBIX MUKPOCXEM
u Kabeneti

3.1. O0opynoBaHue A HAaHECEHUs] MOKPBITUI Ha BBIBOJA AIEKTPOHHBIX NMPUOOPOB ¢ OGapabaHa Ha
Oapaban (TexHosorus «Reel-to-Reel»).

[MpuHumne! Texnonorun «Reel-to-Reely, Tumer muHMi 1 0cOOCHHOCTH UX KOHCTPYKLIUH.
CenekTHBHOEC HaHeceHHEe MeTaUIoB B JHHUAX «Reel-to-Reely. Meroa (ukcHpoBaHHOTO MOTPYKECHUS U
MacoyHOe HaHeceHHe MOKpBITHH. OcoOEHHOCTH HaHECeHMs IMOKPHITHH Ha BBIBOJA Kabeneill M BbIBOJA
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MHTETPATBHBIX MUKpOcXeM. OCOOCHHOCTH HAaHECEHHSI ITPUIIOS 0JIOBO-CBUHEIL U 30J10Ta, IIPU MX CEICKTUBHOM
HAHECEHUH Ha BBIBOJA HMHTETPAIBHBIX MHUKPOCXEM. 3HAYCHHE CKOPOCTH MPOTSIKKU JICHTBI M IOHSITHE
aKKyMYJIATOPOB JICHTHI B TexHOsOoTUsX «Reel-to-Reel».

Marepuansl J€HTb, MHOrociaolHblE MOKPBITUS JEHTHl A0 5-6 cioeB. Ha3zHaueHue Kaxaoro ciost u
0COOEHHOCTH UX HaHECECHUSI.

3.2. HaHeceHune TOKPBHITHA Ha T€YaTHBIE IUIATHI M Ha BBIBOJIA MHUKPOIPOIECCOPOB MOCITEIHUX
nokoJieHui (Kopyca mporeccopos tunia BGA u LGA)

Mertoa cyOTpaKkTHBHOTO H3TOTOBJICHHUS IeYaTHBIX 1mat. O0opyaoBaHue JUisi HAHECEHUS MOKPBITHI Ha
neJaTHble IUIAThl. AJJUTUBHBIA ¥ TONYy-aJAWTUBHBIA METOJbl H3TOTOBJICHHS TI€YaTHBIX IUIAT.
KopmycupoBanue MukpomnpoiieccopoB B 00braHbIe Kopmyca U kopryca tuna BGA u LGA. Ocobennoctu
MaKU IPOLIECCOPOB C OOIBIINM KoJruecTBOM BhIBOI0B BGA n LGA kopryca. Oco0eHHOCTH U3TOTOBIICHUS
BBIBOJIOB JUISL ATHX IporieccopoB. COKETHBIE MPOIECCOpPhl U WX moakimodeHue K 1iatam (LGA kopmyca).
[Taiixa nporieccopo «Ampopyc 8CB» u «3ns6pyc 16CBy.

4 Oovem yuedbHoll OucyuniuHvl

O0BLeM TUCHHUIITNHEI
Bua yueOHoii paGoTbl Axax | Actp.
3E
q, q,

OO0urasi TPy10€eMKOCTD TN CHUTITHHBI 2 72 54
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 48 36
Jlexmun 0,89 32 24
[IpaxTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHas padoTa 0,67 24 18
KonTtakTHas camocTosiTenbHas pabota 0,4 0,3

0,67
CaMOCTOsATETFHOE U3YUYCHUE PA3ICIOB UCITUTUTHHBI 23,6 17,7
Buja koHTpoOJIS:
KypcoBas pa6ora +
Bujg uTOroBoro KOHTpoOJIsi: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«OQoopynoBanue 15 npoussoacrea XU

1 Heap aMcHMNIMHBI — MpHOOpeTeHHE OOYyYalOIIMMUCS 3HAHUN MO TUIOBOMY OOOpYIOBaHHIO
npousBojictBa XUT, a Takke 0CHOB MPOEKTUPOBAHHUS LIEXOB JEKTPOXUMHUECKUX MPOU3BOICTB.

2 B pe3yabTraTe H3y4eHHs JMCUMILIHHBI 00y4al0IMICSH J0JIKeH:

Obaadoams cneayoUMMI KOMIIETEHIIMSAMU U UHIUKaTopamu ux goctxkenus: [1K-2.1, [TIK-2.2, TIK-
2.3, I1K-3.1, IIK-3.2, IIK-6.1, T1K-6.2, TIK-6.3.

3name:

- THMBI JJIEKTPOXUMHUYECKUX PEAKTOPOB U TaJbBaHMYECKMX BaHH, OCHOBHBIC TpeOOBaHMUS,
MpeAbSIBISEMbIE K HUM, PallMOHAIbHBIC MPUHIMIIBI 3aBEIIMBAHMS JETaJCH B BaHHAX, CIOCOOBI Harpema
pacTBOpOB;

- obopynoBanue st 00pabOTKH MEJIKUX JIeTalei;

- TUTIBI U KOHCTPYKTUBHBIE 0COOEHHOCTH aBTOMATUYECKUX JIMHUIA;

- BCIIOMOTarteIbHOe 000pyI0BaHUE;

- c1OCOOBI OpraHU3alluy BEHTHIIALNY TaTbBaHUYECKOTO 11€Xa;

- IPUHIUIIBI BEIOOPA ONTUMANFHONM CHCTEMBI IPOMBIBKU JIETalEH.

Ymems:

- BBIMIOJHATH PACUYEThl MOTPEOHOTO KOJIMYECTBA BaHH, KOJUYECTBA MATEPUAIOB, XUMHKATOB, BOJIBI,
ANIEKTPOIHEPTHH, C’KATOTO BO3/TyXa U Mapa, HEOOXOAUMBIX JJIsl BBIIOJTHEHHUS IPOU3BOACTBEHHOM TPOTPaMMBI,
a Tak)Ke pacu€Tbl BEHTUJISILIMOHHBIX CUCTEM, KOJTMUYECTBEHHOTO U KaY€CTBEHHOI'O COCTaBa CTOUYHBIX BOJI;

- COCTaBIISITh MaTepUaIbHBIA U TETJIOBOK OanaHca MEKTPOXUMUYECKUX PEAKTOPOB, a TaKkke OaimaHc
HaIpsKEHUS.
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Braoemy:
- croco0amMu ¥ mpruéMaMH COCTABJICHUS KOMITOHOBKU MTPOU3BOICTBCHHBIX JINHUIA,
- croco0amMu ¥ pruéMaMH OpraHU3aIUU JICKTPOXUMHUYECKUX [IEXOB.

3 KpaTkoe coep:kaHue JHCHHILIHHbI

Pazoen 1. Obopyoosanue ons nanecenusi nokpoimuii na oemanu XUT.

Tumbl 1 KOHCTPYKIMH BaHH. THUIIBI U KOHCTPYKIMHU TTOABECOYHBIX Npucnocobnenuii. ObopynoBanue
JUIL  TaJIbBAaHUYECKOM 0O0pabOTKM MeNKHX Jeraneld Haceimbio. KapeTodnsele, aBTOONEpaTOpPHBIE
rajpBaHUYECKUE JIMHUM, THIIBI aBTOOIEpaTopoB. BcmomorarenbHoe o0opymoBaHHE: (DUIBTPOBAIBHBIC
YCTaHOBKH, HACOCHI, CYIIMILHOE 000pY/I0BaHNE, HCTOYHUKU TIOCTOSIHHOTO TOKA.

Paszoen 2. Bvibop obopyoosanus. MarepuallbHbIii U 3HEPreTUUYEeCKUil pacuér o0OpydoBaHMS IS
npousBojcTa XUT.

Bei6op THHa TEXHOJOTMYECKOTo 00OpydoBaHMs M pacdy€r ero kosnyectBa. Pacuér Oamanca
HaNPsOHKCHUS TaJbBAaHWMYECKOW BaHHBI, BHIOOp MCTOYHHUKOB IIOCTOSHHOTO TOKa. Pacuér pacxoma mapa u
ckaToro Bo3ayxa. Pacduér pacxoma aHOIOB M XMUMHKATOB. XapaKTEPUCTHKH CUCTEM MPOMBIBKH, TPUHIIHITBI
BBIOOpA CXeM MPOMBIBKH. PacuéT pacxona BOJbI Ha TPOMBIBKY.

Pa3zoen 3. Opeanusayus eanveanuueckoeo yexa npouzeoocmea XUT.

Bo3gymuas cpena momemnieHuid rajgbBaHMUYECKHX IeX0oB mpousBojcTtBa XUT. OOmeoOMeHHass u
MECTHasi BEHTWIISIUS. TpeOoBaHMs K MPOU3BOJICTBEHHBIM TOMeEIIeHHsIM. [ITaHnpoBKa MPOU3BOACTBEHHBIX
MIOMEIICHUH 1 pa3MeleHne 000pyI0BaHusI.

4 O0bem y4eOHOM T CIUNIMHBI

O0BbeM THCHUILIMHEBI
Bupa yueOHo# padoThbl Axax, | Actp.
3E
q, q,

OO0u1asi TPYA0€eMKOCTb IV CIIUTIJIHHbI 2 72 54
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 1,33 48 36
Jlexkun 0,89 32 24
[Tpaktuueckue 3ansatus (113) 0,44 16 12
CamocrosiTejibHasi padoTa 0,67 24 18
KonTtakTHas caMmocTosiTebHas paboTa 0,4 0,3

0,67
CaMOCTOSATEILHOE U3YUYEHUE PA3/ICIOB AUCITUILTMHBI 23,6 17,7
Buja kouTpos:
KypcoBas pabora +
Bujx uToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIHMHBI
«DYHKIIHOHAJbHBbIE TAJIbBAHUYECKHE MOKPHITUS U FAIbBAHOIIACTUKA»

1 Heap quCHUIUIMHBI — O0YYEHHUE CTYIEHTOB OCHOBAM TEXHOJOTHYECKHX MPOLIECCOB HAHECEHUS
MOKPBITUH METaJulaMU U CIIJIaBaMU, SBISIONIUXCS OCHOBOM (DYHKIIMOHAIBHBIX CBOMCTB MOKPHIBAEMBIX
neraneil, 03HaKOMJIEHHE ¢ OCHOBHBIMH 3JIEKTPOJIUTAMHU U UX TEXHOJIOTUYECKUMHU 0COOCHHOCTSIMHU.

2 B pe3yabTaTe N3y4eHHs IMCUMILIHHBI 00y4al0IMICSH T0JIKeH:

Obaadams cneayONMMI KOMIIETEHIIMSAMU U WHAUKaTopamu ux poctwkenus: [1K-1.1, ITK-1.2, TIK-
1.3, I1IK-2.1, T1IK-2.2, T1IK-2.3, TIK-3.1, I1K-3.2, IIK-3.3, I1K-4.1, I1IK-4.2, I1K-4.3, TIK-5.1, TIK-5.3, IIK-5.5.

3nameo:

- 001IIHe TPaKTHYECKUE TIOJIOKEHHUS TI0 AIEKTPOOCAKICHUIO METAIIOB | CIIJIABOB;

- Ha3HaYeHHUeE U 00JIACTH MPUMEHEHHS TIOKPHITHI METaJIJIaMH | CIIJIaBaMHU;

- COBPEMEHHbIE€ TEXHOJOTUU U MaTepUaibl, TPUMEHSIEMBIE B TAJIbBAHOTEXHUKE.

Ymems:
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- paboTath ¢ TUTEPATYpHBIMU MCTOYHHKAMU TI0 BOIIPOCAM, CBS3aHHBIM C MPOLIECCAMH M3TOTOBIICHHS
Pa3NUYHBIX M3/CIHNA M3 METAJUIOB U CIUIABOB C MOMOINBIO MX 3JIEKTPOOCAKICHUA Ha (GopMooOpasyromue
KOMIOHEHTHI U3 Pa3IMYHbIX MaTepHaJIoB;

- IPUMEHSATH MOJIyYCHHbIE 3HAHUS JJIS1 PEIICHUS] KOHKPETHBIX TEXHOJIOTMYECKHX 3a/1a4.

Braoemw:

- CII0CcO0aMu PIEKTPOXUMHUYECKUX U3MEPEHUI U PacuyeTOB;

-METOJIaMH pacyeTa HEOOXOIUMBIX MapaMeTPOB HA OCHOBE IKCIEPUMEHTAIBHBIX M JHTEPATYPHBIX
TTAHHBIX

- croco0aMu OLEHKH KauyeCTBA AIEKTPOOCAKICHHBIX METAJUIOB U CIUIABOB.

3 KpaTkoe conep:kanue JHCHHUIIMHbI

Pasoen 1. Beeoenue

Conepxanne u 3amgaun Kypca. OOmiue CBEIEHMS O COCTOSIHUM M Pa3BUTHUM HAyKd B oO0nactu
AIIEKTPOOCAKACHUSI METAJUIOB U CIu1aBoB. OCHOBHBIE HAIPABJICHUSI COBPEMEHHBIX MCCIIEIOBAHHIA B 00JIACTH
TEOpUU ¥ TIPAKTUKU TalbBAaHOCTETHUH. 1peOOBaHWS K KauyecTBY MOJy4aeMbIX MOKpbITHA. OOmne
TEOPETHUYECKUE ITOJIOKEHHS - KaTOMHAs MOJSpU3allusl TpU BbIIACTCHHH MeTauioB. COBMECTHBIN pa3psn
KaTHOHOB. AHOJTHOE PaCTBOPEHHE METAJIIOB.

Paszoen 2. Ocnosuvie obracmu npumeneHuss U HA3HA4YeHUe 2A1bBAHUYECKUX NOKPLIMULL MEemailamu u

cnaagamu

dusnyueckue, XMMUUECKUE U (PU3NKO-XUMHUECKIE CBOWCTBA DIIEKTPOOCAKICHHBIX METAIIJIOB H CIIJIABOB.
[IpuMeHEeHHEe TaJTbBAaHWMYECKUX TIOKPHITHA B Pa3IMYHBIX OTPACIHAX HAYKH W TEXHUKH. 3allUTHEIC,
JIEKOpPATUBHBIE W 3allUTHO-ICKOPAaTHBHBIC TallbBAHUYECKHE TOKPBHITUS. TBepable W HW3HOCOCTOMKHE
MOKPBITHA. YKaponpouHble ¥ MOPO30YCTOWYHMBBIE MOKPHITHS. CBETO-/ TEIIOOTPaKAIONIAE W TIOTJIONIAFOIINE
MOKPBITUSA. DJIEKTPOTPOBOJHBIE M TasgeMble TOKPBITUSA. AHTH(QPUKIIMOHHBIC, TMPOTHBO3AIUPHBIC U
MPOTHBOUCKPOBBIC TOKPHITHSI.

Pazoen 3. OcnosHule snekmponumsl 015t HAHECeHUsL 2ATbEAHULECKUX NOKPLIMUL MEMAIAMU U CNIABAMU
U UX MexHoI02UYecKue 0CoOEHHOCmU

[IpocThle W KOMIUICKCHBIC OJCKTPOJHUTHI Ui HAHECEHUS METAUIOB W CIulaBoB. Ha3HaueHme
KOMIIOHEHTOB 3JICKTPOJIUTOB. OJIEKTPOJMTHI ITUHKOBAHWS, KIAMHUPOBAaHUS, MEIHEHUS, HUKEIUPOBAHUS,
XPOMHPOBAHUS, JIY)KEHHs, CBUHIICBAHUS, CEPEOpPCHMS, 30JI0YCHHS, MaUIaAUPOBaHUs, DPOJAUPOBAHMS.
DNEKTPOIUTHI JIJIsl HAHECSHUS JIATYHH, OPOH3BI U IPYTUX CIUIABOB PA3JINYHBIX METAJIOB.

Pazoen 4. Ocobvle cyuau snekmpoocaxicoenuss Memaiios u Cniasos

DJNEKTPOOCAKICHAE METAJUIOB M3 HEBOJIHBIX pacTBopuTenei. HaHeceHHne raibBaHHYECKUX MOKPBITUI
Ha TYrOIUIaBKUE, JICTKONACCUBUPYIOIIMECS M JIETKHE METaUIbl W CIUIaBbl. TpHOOTaNbBaHUYECKUE H
JIOKaJIbHBbIE TOKPBITUS. HaHeceHWe rallbBaHUYECKUX IMOKPBITHH HA IBWKYIIYIOCS JICHTY M IPOBOJIOKY.
Hanecenue ragpbBaHMYECKHX MOKPHITUH HA BHYTPEHHUE TIOBEPXHOCTH TPYO M BOJIHOBOJIOB MAaJIOrO CEUCHHS.
HaHecenue raibBaHUYEeCKUX MOKPHITHN Ha MEJIKHE U3JICITHUS HACBIIBIO BO BPAIATEIIbHBIX YCTAHOBKAX.

4 O0beM y4yeOHOM TMCUMILINHBI

O0bem IMCHHMIIMHBI
Bua yueOHo# padoThl Axan, | Acip.
3E
4. 4.
O0mas TPyI0eMKOCTb JMCIHIIIHHBI 3 108 81
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 36
Jlexiun 0,44 16 12
[TpakTiueckue 3anstus (113) 0,22 8 6
JlaGopatopusie padotsl (JIP) 0,67 24 18
B TOM 4Hcie B (popMe MPAKTUYECKON MOATOTOBKU 0,67 24 18
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[Tpopomxkenue TabauIbI

CamocrosiTejibHasi padoTa 1,67 60 45

KoHnrakTHas camocrositenbHas paboTa 167 0,4 0,3
CaMoCTOsTENTbHOE U3YUEHUE PA3JIeI0B AUCITUIUIMHBI ’ 59,6 44,7
Buj HTOroOBOro KOHTPOJIS: 3auyer ¢ OLEHKOI

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIIJIMHBI
«HoBble KOHCTPYKIMOHHbIE MATEPHAJIbI B FAJIbBAHOTEXHUKE»

1 Heab IMCHUIVIMHBI — OOY4eHHE CTYIEHTOB OCHOBaM BBIOOpa HOBBIX KOHCTPYKIIHOHHBIX
MaTEepHAJIOB, CBSI3aHHBIX C MPOIECCAMH 3JIEKTPOOCAKICHHUS METAIJIAMH U CIUIaBaMU, a TAKXKE MPUHIIUAIIAM
pa3pabOTKW H YNPABJICHUS TEXHOJOTHMYECKHMMH TIIPOLIECCAMH, W HCIOJb30BAHWE HUX pE3yJbTaTOB B
npodeccrnoHabHOM 1A TEIbHOCTH.

2 B pe3yabrare n3y4eHus JMCHUIIMHBI 00y4AIOIIMIACSH T0JI2KEH:

Obnadams cneayrONIMMU KOMIIETCHIUSIMHE U WHAUKatopamu ux aoctmwkenus: [1K-1.1, TIK-1.2, TTK-
1.3, IIK-2.1, [1K-2.2, T1K-2.3, TIK-3.1, T1K-3.2, TIK-3.3, [1K-4.1, [1K-4.2, [1K-4.3, [1K-5.1, I1K-5.3, TIK-5.5.

3nameo:

- 001IMe TPAKTUIECKHUE TIOJIOKESHHS TI0 DIIEKTPOOCAKICHHIO METAJIIOB M CILIABOB;

- Ha3Ha4YeHUE U 00J1aCTH MPUMEHEHUS TIOKPHITHI METAJUIaMH M CIUTaBaMHU;

- COBPEMEHHBIE TEXHOJIOTUH W MaTEPHAITBI, IPUMEHSEMBIC B TaTbBAHOTEXHHKE.

Ymemy:

- paboTaTh C JIMTEpaTypHBIMA UCTOYHHKAMH IT0 BOTIPOCAM, CBSI3aHHBIM C TPOIIECCAMH M3TOTOBIICHUS
Pa3NMYHBIX M3/ICITHIA W3 METAJUIOB W CIUIAaBOB C MOMOIIBI0 MX JJIEKTPOOCAXKICHHUS Ha (GopMooOpasyromme
KOMIIOHEHTHI U3 pa3IMYHbIX MaTepPHAJIOB;

- IPUMEHSATH MOJIyYCHHbIE 3HAHUS JJIS PEIIEHUS] KOHKPETHBIX TEXHOJIOIMUYECKHX 3a/1a4.

Bnaoemw:

- CII0co0aMu IEKTPOXUMHUYECKUX U3MEPEHUH U PacyeToB;

-METOJIaMH pacueTa HEOOXOIUMBIX MapaMeTPOB HA OCHOBE JKCIEPUMEHTAIbHBIX M JIUTEPATYPHBIX
TAHHBIX

- cl10c00aMu OLIEHKH KauecTBA IEKTPOOCAKAEHHBIX METAJUIOB U CILIABOB.

3 Kpartkoe coaepxxanue JUCHMILIHHBI

Paszoen 1. Tpaouyuonnvie u Hogvle Mmamepuanvl, npumeHsemvie 6 2alb8aAHOMEXHUYECKOM
npouseoocmae.

Tunossle mporiecchl U UHIMBHIyalbHbIE 0COOCHHOCTH PaCTBOPOB, IPUMEHAEMBIX B I'aJIbBAHUUYECKHX
npou3BojacTBax. OcoOEHHOCTH HMHIMBUAYAJIbHBIX PACTBOPOB TIaJbBAaHMYECKUX IIPOLECCOB U CBOICTBa
YCTOMYMBOCTH MaTEpHAJIOB B 3TUX PAacTBOpax. YCJIOBHAs U JAEUCTBUTEIbHAS YCTOMUMBOCTD TPAIULIMOHHBIX
Y HOBBIX KOHCTPYKIIMOHHBIX MaTepuaioB. [loarMepHbie MaTepualibl, MeTauibl U (pyTepOBaHHbIE MaTepUabI,
BaHH, HacOCOB, JIEKTPUUYECKHX HarpeBaresiel, TEeINIOOOMEHHUKOB, TPYO M (UTHHIOB, NPUMEHIEMBIX B
rajlbBaHOTEXHUKE.

Pazoen 2. Qusuueckue, xumuyeckue u QuU3UKO-XUMUUECKUE CBOUCMBA HOBbIX KOHCMPYKYUOHHBIX
Mamepuanos.

CBolCTBa HOBBIX KOHCTPYKIIMOHHBIX MaTepHAJIOB C TPaIUIIMOHHBIMU MaTepuaiamMu. ComnocTaBieHue
¢u3nueckux u ¢pusnko-xumuueckux csoicts [1BX u XIIBX, nmomunponusieHa U BHICOKOTEMIIEPATYPHOTO
nosmnponuierna. [Ipumenenue ¢gropomnascta — 4 u groporiacta — 2 (Tednona u IIBJIP). Haznauenue
noyumepa Tefzel u poccuiickue ero ananoru. Hcmonp3oBanue nomumepa HALAR u ero 3amena B
OTEYECTBEHHBIX TEXHOJIOTUAX. TemmepaTypHble XapaKTepUCTUKU MTOJIMMEPOB B TaJIbBAHMUECKUX MpoIleccax.
Mertannsl, kak KOHCTpykunoHHbIe MaTepuaibl. CrtaB X18H10T u ero ananoru. Turan u ero npuMeHeHUe B
rajibBaHOTEXHUKE.

Pazoen 3. Puzuxo-xumuueckue c8oUCMEa I1EKMPOIUMOE U 6CHOMOSAMENbHBIX 6AHH.

OcHOBHBIE MPOLIECCH HE Tpedyronue 0co00i YCTOHYMBOCTH MAaTEepHUajoB, U T€ MPOILECCH, KOTOPbIE
KPUTUYHBI K YCTOWYMBOCTH MarepuajioB. [IpoGiembl ¢ gu3nueckoi ycTOHYMBOCTBIO KOHCTPYKIIMOHHBIX
MaTepHalioB, HO UX HEJAOCTATKH, CBSI3aHHbIE MOCTEIICHHBIM BBIXOIOM 3JIEKTPOJIUTOB U3 CTPOSI M3-3a BBIXOJA
B 3JIEKTPOJIUTHI TIACTUPHUKATOPOB. OCOOEHHOCTH AJIEKTPOJIMTOB, KOT/Ia YCTOMUMBOCTh KOHCTPYKIIMOHHBIX
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MaTepHAJIOB MEHSIETCS, IPY NPUMEHEHUU B AJIEKTPOJUTAX OPraHUKH, MOHOB (propa U T.1. TUnoOBBIE BUIBI
JIEKTPOJIUTOB U MAaTE€pHaIbl 000PYAOBAHUS PEKOMEHIyEMbIE JJIs1 TUX BaHH.

Pazoan 4. Mamepuanvl, npumensemvle 6 2a1b6aHOMEXHUKE, 8 Kauecmee NPOoKIa0OK, 1ACHOMEPOS,
Mopyesvix YNIOMHEHUI.

Hacocsl ¢ TOpreBbIMH YIUIOTHEHUSIMU U HACOCBHI C MarHUTHOM My(TOoii. MIX KOHCTPYKIIMHU, HACOCHI C
OJIMHAPHBIM M JIBOMHBIM CAIBHUKOM. KOHCTPYKIIMM HACOCOB C MarHUTHOH MYy(QTOW W HX XUMHUYECKas
ycToitunBoCcTh. CBOMCTBA TOPLIEBBIX YIUIOTHEHHI U3 yriepoaa u kepamuku, SiC, terpodropatuien (Rulon).
DnacToMepsl, MPUMEHSIEMbIC B CHIIBHOKUCIIBIX CPeax U CIIa0OKHCIBIX U IIEIOYHBIX Cpeiax.

4 O0beM yueOHOM TMCUMIIINHBI

O0beM TUCUMILTHHBI
Bua yueOHoii paGoTbl Axax | Actp.
3E
4. 4.

OO0mas TPYI0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 48 36
Jleximn 0,44 16 12
[Tpaktnyeckne 3ausTus (I13) 0,22 8 6
JlaboparopHublie paboTsl (JIP) 0,67 24 18
B TOM 4ucIIe B (popMe MpakTUIeCKON MOArOTOBKU 0,67 24 18
CamocrosiTeJibHasi paéoTa 1,67 60 45
KoHTakTHas camocTosiTeNbHas paboTa 0,4 0,3

1,67
CaMocCTOsATENFHOE U3YUEHNE PA3ICIOB UCITUTITMHBI 59,6 447
Buja nTOroBoro KOHTpoJIsi: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«IIpaKkTHKYM 10 3JIEKTPOXHMHYECKHUM TpoLeccam»

1 Heap AuCHUNIMHBI — MPUOOpETEHHE OO0YJYAIOMUMUCS YIIyOJIE€HHBIX 3HAHWM W KOMIETEHITUH,
MOJIyueHUE U 3aKperuieHne Mnpo(ecCHOHaIbHBIX YMEHHUHW M HABBHIKOB B 00JacTU NpPOBEICHHS HAy4YHO-
UCCIIEIOBATENIbCKUX pPAa0OT C MCHOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH IyTeM CaMOCTOATEIbHOIO
TBOPUYECKOTO BBIMOJIHEHHUS 3a/1a4, TOCTABJIEHHBIX MPOTPaMMON HayYHBIX HCCIIEIOBAHUM.

2 B pe3yJbTaTe H3yYeHUs JUCHHUIUIMHBI 00y4AI0IIUICS TOJIKEH:

Obnadams cIeayONIMMU KOMIIETCHIUSAMHA U WHIuKatopamu ux poctkenus: [1K-1.2, TIK-2.1, TTK-
2.2, 11K-2.3, [IK-3.1, [1K-3.2, TIK-4.1, [1K-4.2, TIK-4.3, [1K-6.1, T1K-6.2.

3nameo:

- MIOPSI0K TUTAHUPOBAHMSI, IPOBECHUS U 00eCTIeYeHUS IEKTPOXUMHUYECKUX IKCIIEPUMEHTOB;

- METOJbl MAaTEMAaTUYECKOTO aHaTN3a U MOJICIUPOBAHUS SKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS;

-HAYYHO-TEXHUYECKYI0 HMH(POpPMAIMI0, OTEYECTBEHHBIM M 3apyOEKHBIM OMNBIT TIO0 TEMAaTUKe
UCCIIeIOBAHUSL.

Ymemns:

- HCTIOJIb30BaTh COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH, B TOM YHCIIE CETEBbIE KOMITBIOTEPHBIE
TEXHOJIOTUU ¥ 0a3bl IaHHBIX MPU TUTAHUPOBAHUU U TIPOBEACHUH AIEKTPOXUMUYECKUX IKCIIEPUMEHTOB;

- MPOBOJUTH OOPabOTKY pE3ydbTaTOB JKCIEPUMEHTOB M OIICHMBATh IOTPEIIHOCTH, BBIABUTAThH
TUMNOTE3bI ¥ YCTaHABIUBAThH IPAHUIIBI UX IPUMEHEHHUS,

- OCYIIECTBJATh MOUCK, 00pabOTKy W aHaIM3 HAyYHO-TEXHHUYECKOW WH(pOpMalMu MO MPOHIIO
Hay4HbIX MCCIIEIOBAHUI, B TOM YHCIIE€ C TpUMEHEeHUeM Internet-TexHoIoTHil.

Braoemy:

— UJICOJIOTHEN DIIEKTPOXUMHUYECKIX METOJIOB UCCIEIOBAaHUS M aHAJM3a, CUCTEMOU BhIOOpa METOI0B
HCCIe0BaHus, OLICHKOM BO3MOKHOCTEN KaXKJI0TO METOA.

3 Kpartkoe copep:kanue JHCHUILTHHBI

Pazoen 1. Hccrnedosanus 6 obracmu 31eKmMpoocaxrcoerus Memaniiog U Cniagos, 8 mMoM Yucie
KOMNO3UYUOHHBIX NOKPLIMULL
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PazpaboTka coCTaBOB pacTBOPOB M TEXHOJOTHUYECKHX MAPAMETPOB AIEKTPOJIUTHIECKOTO OCAXKICHHS
METaJUIOB, CIUIABOB U KOMIIO3ULMOHHBIX IOKpbITUH. M3MepeHue TtomuuHbel nokpeltuil. OnpeneneHue
IIOPUCTOCTH.

HcnbiTaHne NOKPBITHI HA air€3MOHHYIO IIPOYHOCTh. VCnbITaHNs MOKPHITUI HA U3HOC.

W3mepenne O1ecka MOKPHITUN M CTEIIEHU IEPOXOBATOCTH.

N3mepenue tBepaocTy NOKPHITHNA. VICTIBITaHNS TOKPBITHI HA PACTSKEHHUE.

YCKOpEHHBIE KOPPO3MOHHBIE WCIBITAHUS TOKPBITUHA. MeETOabl KOHTPOJISI 3alIUTHBIX CBOWCTB
HEMETAININYECKUX HEOPTaHUYECKUX MMOKPBITUH.

Paszoen 2. Hccnedosanus 6 obracmu Koppo3UOHHbIX NPOYECCO8 U 3aUUMbl 0N KOPP 03Ul

3on0Bas MUKpockonus. Ckanupyronias TyHHeslbHas Mukpockonus (CTM).

AtomHO-cunoBas Mukpockonus (ACM), anekrpocusnioBast Mukpockonust (3CM), MarHUTHO -CHIJIOBast
Mukpockonusi (MCM).

OnTuyeckue MeTOoAbl HCCIENOBaHUS MaTepuanoB. binkHemnonbHass onTuyeckass MUKPOCKOIHUS
(bOM), koH(poKaTbHAST MUKPOCKOTIHS, DJTUTICOMETPHS.

PeHnTreHoBckue  MeTOAbl  HCCIENOBaHUS ~ MaTepuanoB. PeHTreHoBckas  (OTOAIEKTPOHHAS
cnekrpockonus (POIC), Oxe-creKTpocKonusi, peHTT€HOIyOPECIIEHTHAS CIIEKTPOCKOTIHSL.

Paszoen 3. Hccnedosanus 6 obracmu 21eKmpoxumMuieckoll dHepeemuku u 21eKmpocunmesa

CuHTe3 KaTanm3aTopoB W 00pabOTKa YIrJIEpOAHBIX MATEPUATOB JJISl TOJYUYEHHUS DIIEKTPOTHBIX
MaTepuaJoB  XHMHUYECKUX  HCTOYHMKOB TOKa. DYyHKIMOHAIM3alMs  YIIIEPOJHBIX  MaTepUajoB.
DNEKTPOXUMHYECKHE METObl MCCIEIOBAHUS AJIEKTPOJHBIX pEakUUid B XMMHYECKUX HCTOUHUKAX TOKa.
[{uknuyeckas BOJbTaMIIEPOMETPHS, BPAIIAIOIIUNACS TUCKOBBINA 3JIEKTPO/T

Pa3paboTka u uccienoBaHue cynepkoHIeHCaTOpoB. MaTepuaibl 3J€KTPOI0B U HOHHbBIE KUJIKOCTH.

HccnenoBanue MpoLECCOB AIIEKTPOXUMUYECKOTO TEHEPUPOBAHUS AJEKTPOIHEPTUH C IOMOIIbIO
HMOHHUCTOPA.

HccnenoBanue BIUSHUS NPUPOABI MEAUATOPOB U (PYHKIIMOHAIBHBIX TPYII Ha 3JIEKTPOXUMHUYECKHE
MpeBpaIEHUs] OpraHnyeckux coennnenuit. Luxnuyeckas Bonbramnepomerpus. [lonsporpadus Ha TBepabIX
ANEKTPOIAX.

Pasoen 4. Hccneoosanuss 6 obracmu ouucmku CmMoOYHbIX 800 2ANbBAHUYECKUX NPOU3BOOCHS,
pezenepayuu U ymuiu3ayuu mexHo2eHHblX 0mxo008 Memooamu INeKmpoxXumMuy

HccnenoBanue 3mekTpodioTalinoHHOTO npoiiecca u3piedenus [IAB, oprannyeckux KOMIO3ULIUN U3
BOJIHBIX PacTBOPOB. AHAJIM3 COBPEMEHHBIX TEXHOJIOTMH OYMCTKH CTOYHBIX BOJ IPOM3BOJICTBA MEYATHBIX
wiat. MccnenoBanue BIMSHUA 3apsa U pa3Mepa 4acTUIl Ha mpoliecchl GuoTauu U GuibTpaluu.

Metoapl XIIK, aToMHO-aOCOPOIIMOHHOM CIIEKTPOMETPUHU, MACC-CIHEKTPOMETPHH C WHIYKITMOHHO-
CBS3aHHOM IJIa3MOM, CHEKTPO(POTOMETPUM [UIsi KAYECTBEHHOTO U KOJMYECTBEHHOTO KOHTPOJS MpHU
pereHepanyu 1 yTHIN3alud TEXHOT€HHBIX OTXO/IOB.

Pa3zoen 5. Hccrneoosanus 6 obnacmu 21eKmpoxumMuieckux memooos u npoyeccos 0Jisi OUoMeOUYUHCKUX
yeneiti

DNEeKTPOXUMHUYECKU yIhpaBiisiemMast reMocopOLnOHHAS JETOKCUKALIMSL. Huxnuueckas
BOJIbTAMIIEPOMETPUSI B IUIa3ME€ KPOBU MALMEHTOB. J{MarHOCTMKAa € TIOMOLIBIO HM3MEPEHUSI PEIOKC-
MOTEHIIMATIOB B OMOJIOTHYECKHUX cpeaxX. DIEKTPOXUMHUUECKUNA METOT OLIEHKU Je(OPMUPYEMOCTH MEMOPAHBI
SPUTPOLIUTA. DIEKTPOXUMUYECKUM CHHTE3 PACTBOPOB JUIsl HEMPSAMOIO AIEKTPOXUMUYECKOTO OKUCICHHS C
LEJIBI0 IETOKCUKAIIUU OpraHu3Ma.

4 Qovem yuednoii Oucyuniunl

O0beM IMCHHUIIMHBI
Bua yuyeOHo# padoThI Axan, | Acip.
3E
. 4.

OO0uasi Tpy10€eMKOCTb IV CHUTJIHHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2 72 54
JlaGopatopusie padotsl (JIP) 2 72 54
B TOM 4Hcie B (popMe MPAKTUYECKON MOATOTOBKU 2 72 54
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[Tpopomxkenue TabauIbI

CamocrosiTebHasi padora 1 36 27

KoHnrakTHas camocrositenbHas paboTa 1 0,4 0,3
CaMOCTOATENbHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 35,6 26,7
Bu1 HTOroBOro KOHTPOJIsi: 3auer ¢ oneHKoil

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIIJIMHBI
«HayuHble uccjieJ0BAaHUS B TEXHOJOTHH YJIEKTPOXUMHYECKHX MPOU3BOACTB)

1 Heap aucuMnaMHbl — npuoOpeTeHre 00ydJaroMMMUCS YIITYOJICHHBIX 3HAaHUH M KOMITETCHIIWH,
MOJIyYeHUE W 3aKpeIuieHue MpOoECCHOHATBHBIX YMEHHNW M HABBIKOB B 00JacTH TPOBEICHHS HAyJIHO-
HCCTIEOBATEILCKUX PA0OT € HCIOJB30BAaHUEM COBPEMEHHBIX TEXHOJIOTHH IyTeM CaMOCTOSITEIbHOTO
TBOPYECKOTO BBITIOJTHEHHS 33124, MIOCTABJICHHBIX MPOTPAaMMOM HayYHBIX HCCIICI0BAHHIA.

2 B pe3yabTaTe U3y4eHus AUCHUIIMHBI 00yYAIOMIMIACS T0JIKEH:

Obradams CIEAYIONMMU KOMIICTCHITUSAMU B WHAUKatopamu ux goctwxkenus: [1K-1.2, TTK-2.1, TIK-
2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-4.1, [1K-4.2, TIK-4.3, TIK-6.1, T1K-6.2.

3namy:

- TIOPSIOK TUTAHUPOBAHMS, ITPOBEICHUS M 00CCIICUCHUS SJICKTPOXUMHUICCKUX SKCIICPUMEHTORB;

- METOBI MAaTEMATHYECKOTO aHATN3a U MO/ICIIMPOBAHHS SKCIIEPUMEHTAILHOTO HCCIICIOBAHNS;

-HAYYHO-TEXHUICCKYI0 HMH(POPMAIINIO, OTCYCCTBEHHBIM H 3apyOC)KHBIM OIBIT TIO0 TEMAaTHKE
HCCTIEI0OBAHUS.

Ymemy:

- HCIIOJTB30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHH, B TOM YHCJIE CETEBbIC KOMITBIOTEPHBIC
TEXHOJIOTUU U 0a3bl TaHHBIX MPU IUIAHUPOBAHUU U MPOBEACHUU JIEKTPOXUMUYECKUX IKCIIEPUMEHTOB;

- MPOBOJUTH OOpabOTKY pE3yJbTaTOB 3KCIEPUMEHTOB M OLICHMBATh IOTPEIIHOCTH, BbIABUIATh
TUIOTE3bl U YCTaHABIMBAThH I'PAHUIIbI UX IPUMEHEHHUS;

- OCYIIECTBJIATh TMOUCK, 00OpabOTKYy M aHAJIM3 HAY4YHO-TEXHUYECKOW HH(POpManuM 1O MpoQUITIO
HAay4YHBIX HCCJICJOBAHUI, B TOM YHUCJIE C TPUMEHEHHEM Internet-TexHOIOTu.

Braoemy:

— UJICOJIOTHEN 3JIEKTPOXMMHUYECKHX METOJOB HMCCIIEIOBAHUS M aHaIM3a, CUCTEMON BbIOOpa METOIOB
UCCIIeIOBaHUS, OLIEHKOM BO3MOXKHOCTEH Ka)kI0TO METOIa.

3 Kpartkoe coaepxxanue JUCHMILIHHbI

Paszoen 1. Hccnedosanus 6 obracmu 31ekmpoocasxcoenuss Memaiios U Chidéos, 8 MOM Uucie
KOMNO3UYUOHHBIX HOKPBIMULL

Pa3paboTka cocTaBOB pacTBOPOB M TEXHOJIOTMUECKUX MApaMETPOB AJIEKTPOJIUTUYECKOTO OCAKIACHUS
METaJJIOB, CIUIABOB U KOMIIO3UIIMOHHBIX TMOKPBITUH. M3MepeHue TommuHbl MOKpHITUN. OmpeneneHue
MTOPUCTOCTH.

VcnipiTanre MOKPBITHIT HAa aAre3HOHHYIO TPOYHOCTh. VICIbITaHUs TOKPBITHI HAa U3HOC.

N3mepenue 61ecka NOKPHITHIA U CTETIEHU IIEPOXOBATOCTH.

N3mepenue TBepI0CTU NOKPHITHH. VIcTIBITAaHNS TOKPHITHI HAa pacTsHKEHUE.

YCKOpEeHHbIE KOPPO3MOHHBIE HCIBITAHUS TOKPLITHH. MeToapl KOHTpOJS 3allUTHBIX CBONCTB
HEMETAITUYECKUX HEOPTaHUUECKUX MOKPBITUH.

Paszoen 2. Hccnedosanus 6 obracmu KOppo3UOHHBIX NPOYECCO8 U 3auumyvl Om KOPPO3UU

3onnoBas MuKpockonus. Ckanupytomias TyHHenbHas Mukpockonus (CTM).

ATomHO-cunoBasi Mukpockonus (ACM), anekrpocunoBasi Mukpockonust (3CM), MarHUTHO-CHUIIOBast
Mukpockonus (MCM).

OnTuyeckue METOAbl HCCIENOBaHUS MaTepuanoB. binkHemonbHas ONTHYECKass MUKPOCKOIHUS
(bOM), koH(poKaTbHAST MEKPOCKOTIHS, SJTATICOMETPHSL.

PeHnTreHoBckre  MeTOABl  HCCIENOBAaHUS  MaTepuanoB. PeHTreHoBckas  (OTOINEKTPOHHAS
cnektpockonus (POIC), Oxe-crneKTpoCKOnus, pEHTTeHODITYOPECIICHTHAS CIIEKTPOCKOTIHSL.

Pazoen 3. Hccneoosanus 6 oonacmu s1eKmpoxXumMuieckoli IHepeemuKu U 31eKmpocunmesd

CuHTe3 KaTanmu3atopoB M 00pabOTKa YriaepOAHBIX MATEPUANOB IS TONYYEHHUS DICKTPOIHBIX
MaTepuaJoB  XMMHUYECKUX  HCTOYHMKOB TOKa. (DyHKIMOHANHM3aIMs  YIIIEPOJHBIX  MaTepUajoB.
DNEKTPOXUMHUYECKHE METObl HMCCICIOBAHUS AJIEKTPOJHBIX PEaKIUd B XUMHUYECKUX HCTOYHHKAX TOKA.
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[Muxnuyeckas BOIbTaMIIEPOMETPUS, BPALIAIOLIUNCSA JUCKOBBIN MIEKTPOL

PazpaboTka u uccienoBaHue CynepKoHACHCATOPOB. MaTepuabl 3IEKTPOIOB U HOHHBIE KUIKOCTH.

HccnenoBanue mpoLEccOB 3IEKTPOXUMUYECKOIO TEHEPUPOBAHUS 3JIEKTPOIHEPTUHM C IOMOIIbIO
HNOHHCTOPA.

HccnenoBanue BIUSHUS IPUPOJIBI MEAUATOPOB U (PYHKIIMOHATIBHBIX TPYII Ha 3JIEKTPOXHUMHUYECKHE
MIPEBPALLEHUS OPraHnYecKuX coennHeHui. Luknuueckas Bonbramnepomerpus. [lonsporpadus Ha TBepabIX
AJIEKTPOIAX.

Pasoen 4. Hccneoosanuss 6 obracmu oqyucmku CMOYHBIX 600 2ANbEAHUYECKUX HPOU3BOOCMS,
pezenepayuu u ymuau3ayuu mexHo2eHHblX 0mxo008 Memooamu d1eKmpoxumMun

Uccnenoanue anekTpoduioTaiioHHOTO Tipotiecca u3siedeHus: [IAB, opraHnyeckux KOMITO3ULIMIA U3
BOJHBIX PAacTBOPOB. AHaJIN3 COBPEMEHHBIX TEXHOJOIMH OYMCTKM CTOYHBIX BOJ| IPOM3BOJCTBA IEYATHBIX
iat. MccnenoBanue BIUSHUS 3apsa U pa3Mepa YacTULl Ha Mpoliecchl GuoTauu U GuibTpaluy.

Metoner XIIK, aromMHO-aOCcOpOLIMOHHON CHEKTPOMETPUHU, MACC-CIEKTPOMETPUH € WHAYKIMOHHO-
CBSA3aHHOM IJIa3MOM, CHEKTPO(POTOMETPUM [UIsi KAYECTBEHHOTO W KOJMYECTBEHHOIO KOHTPOJS MpHU
pereHepanyu 1 yruian3aluuu TEXHOT€HHbBIX OTX0/I0B.

Pazoen 5. Uccrneoosanus 6 obnacmu 21ekmpoxumMuyeckux memooos u npoyeccos 0Jisi OUOMeOUYUHCKUX
yenet

DNEKTPOXUMHUYECKU yIpasJisiemast reMocopOLOHHAS NETOKCHKAIIHSL. [Huknuueckas
BOJIbTAMIIEPOMETPHUSI B IIJJa3M€ KPOBM MAalMEeHTOB. JlMarHocTMka ¢ NOMOIIbIO H3MEPEHHS pPeloKC-
MOTEHIIMAJIOB B OMOJIOTHYECKHUX CpefaxX. DIEKTPOXUMHUUECKUNA METO]T OLIEHKU Je(OpMUPYEMOCTH MEMOpPaHBI
SPUTPOLUTA. DIEKTPOXUMHUUYECKHI CHHTE3 PAacTBOPOB JUIsl HEMPSIMOTO SJIEKTPOXUMHUYECKOTO OKHCIEHHS C
L[eJbI0 IETOKCUKALUK OpraHu3Ma.

4 Ob6vem yuednou oucyuniunsl

O0beM TUCUUTIIIMHBI
Buna yueOHoi# padoThl Axax | Actp.
3E
4. 4.

OO0u1asi TPYA0€eMKOCTb IV CIIUTITTHHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 2 72 54
JlabopaTtopHubie paboTs (JIP) 2 72 54
B TOM YHCJIE€ B JOpME MPAKTUUECKON MTOATOTOBKH 2 72 54
CamocrosiTeJibHasi padoTa 1 36 27
KonTtakTHas camocTosTenbHas paboTa 1 0,4 0,3
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI 35,6 26,7
By UTOroBOr0 KOHTPOJIS: 3adeT ¢ OEHKOH

5.4 IIpakTuka

AHHOTanus padoveil NPOrpaMmMbpl Y4eOHON NPAKTHKN: 03HAKOMHUTEIbHAS NPAKTHKA

1 Leab NpaKTUKM — MOJTYYCHHUE CTYIACHTaMU OOIINX MPEACTaBIeHUN 00 OCHOBHBIX THUIIAX XMMHKO-
TEXHOJIOTHYECKHX TPOIECCOB, 3HAKOMCTBO C pabOTOM OCHOBHBIX MPUOOPOB U OOOPYIOBaHHS IS
TEXHOJIOTHYECKHUX HUCCIIEeI0OBAaHUH, a TaK)Ke MOJIydeHUE MEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN U HaBBIKOB
CaMOCTOSITEILHOTO TBOPUYECKOTO BHITIOTHEHHUS 3a/1a4 MPAKTUKH.

2 B pe3yJbTaTe NPOX0:KIeHUSI MPAKTHKH 00y4alommiicst T0JI2KeH:

Obradoams cnenyomUMI KOMIETEHIIMSIMU U uHauKaTopamu ux goctuxenus: OIIK-1.1, OIIK-1.2,
OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-2.9, OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4,
OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-4.5,
OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5, OIIK-5.6,
OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14,
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OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3uams:

- MOPSAOK OpPraHMU3alMy, IUIAHWPOBAHUS, MPOBEJACHUS U 00CCIEUCHHS] HAYYHO-UCCIIEI0BATEIbCKIX
paboT C WCMONB30BAaHHUEM COBPEMEHHBIX TEXHOJIOTHHA, MPEICTaBICHWA 00 OpraHU3aluyl XUMHUYECKOTO
MIPOU3BO/ICTBA;

- OCHOBHOE 000pYy/I0BaHME, TPUMEHSIEMOE B HAYUYHBIX UCCIEIOBAHUAX U XUMHUYECKON TEXHOJIOTUH U
MIPUHIIUII €r0 JICUCTBUS,

Ymemo:

- OCYIIECTBJIATH IOMCK, 00pabOTKy M aHaIN3 HAyYHO-TEXHHUYECKOW HH(GOpPMAIMH IO MPOdUITIO
IIPOMICHHOM NTPAKTUKH, B TOM YHUCJIE C IPUMEHEHHEM Internet-TeXHOIOTHN;

- WCIIOJIH30BaTh COBPEMEHHBIC MPUOOPHI M METOJMKH IO MPoGUII0 MpOrpaMMbl OakaliaBpuara,
OpPraHU30BBIBATH MPOBEICHNE IKCIIEPUMEHTOB U UCTIBITAHUH, TIPOBOJAUTH UX 00paOOTKY U aHATTM3UPOBATH MX
pe3yJbTaThI.

Braoemy:

- CIIOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEIOBATEIBCKOM JAEATEIBHOCTH MO NpOopUiI0 H3ydaemoin
IporpaMMbl OakanaBpHara;

- TMEepPBOHAYAIBHBIMA HaBbIKAMH PAa0OTHI C HAYYHO-TEXHUYECKOH, CIPABOYHOW JIUTEPATypoul u
ANIEKTPOHHBIM PECYpPCaMU 0 TEOPETUYECKUM U TEXHOJIOTHYECKUM acCMeKTaM XUMUYECKOW TEXHOJIOTUH,

- KOMIUIEKCOM TIEpBOHAYaJIbHBIX 3HAHWW W TPEACTaBICHUH 00 OpraHu3alui XAMHUYECKOTO
MIPOU3BO/ICTBA;

- HaBBIKAMH W3JIOKEHUS TIOJIYYCHHBIX 3HAHUW B BHJIE OTYETA O MPOXOXKJICHUU MPAKTUKH, OTTUCAHUS
HCXOJIHBIX MaTepUaIOB, TEXHOJIOTUYECKON CXeMBbI TPOU3BOJICTBA, KOHTPOJISI Ka4€CTBAa TOTOBOW MPOTYKITHH.

3 Kpartkoe coaepxxanue NpakTUKHU

Pazoen 1. 3naxomcmeo ¢ opeanusayueri u ocywecmeneHuem HayuHO-Uccie008amenbCcKoll
oesmenbHOCMU

[IpaBuna TexHWKH 0€30MaCHOCTH B XUMHUYeCcKoW naboparopuu. [IpuHIMIBI OpraHu3ali HAy4yHO-
uccinenonatenbckoid. CoBpeMeHHbIe PUOOPHI, MPUHIIMIT UX pabOThl U METOJIbl aHallM3a, UCIIOJIb3yeMbIe B
Hay49HOU JIEATETLHOCTH 10 MPOHUITIO0 TPOrpaMMBbl OaKagaBpuaTa.

Pa3zoen 2. 3naxomcmeo ¢ npouzso0cmeenHoll 0esimeibHOCMblO0 8 XUMUYECKOU MeXHON0UU

Homenknarypa npoyKToB XUMHUYECKOTO TPOor3B0AcTBA. OCHOBHBIE MMPOU3BOICTBEHHBIE MTPOLIECCHI B
COOTBETCTBUU C TEXHOJOTHYECKOW cxemoil mpeanpuatus. OCHOBHbIE MapaMeTpbl MPOU3BOICTBEHHBIX
MPOLIECCOB U pabOThl TEXHOJOTMYECKOro oOopynoBaHUs. MeToabl KOHTPOJS W YIOpaBlIeHUs
TEXHOJIOTHYECKUMH TpolieccaMu. KOHTpoIb KauecTBa rOTOBOM MPOTYKIIUH.

Pa3zoen 3. Cucmemamuszayus mamepuana, noo2omoexka omuema

Co6op, oOpabotka u cucreMatusauus uHpopmannoHHoro warepuana. OdopmieHue oTuera.
TpeGoBanusi, mpeabsABIsEMbIC K HAMCAHUIO U MPEACTABICHUIO OTYETA.

KonkperHoe conepkanue y4ueOHOW TPAKTUKH OMPENENseTCs HHIAWBUIYATbHBIM 3aJJaHHEM
oOyuaromierocs ¢ y4éToM MHTEPECOB M BO3MOKHOCTEH KadeAphl WIM OpraHHU3aliH, IJe OHA MPOBOIUTCS.
NunuBuayanbHoe 3aqaHme pazpadbaTbiBacTcs Mo NpouIiIio H3y4aeMoil MporpaMMbl OakanaBpHara.

4 O0beM NPAKTHKH

O0BbeM THCIHHILIHHBI
Bua yuyeOHo# padoThI Axax, | Actp.
3E
q. q.

OO0masi Tpy10eMKOCTh IV CHUTIIHHbI 3 108 81
CamocrositesibHasi padora 3 108 81
KoHTtakTHas camocrosiTenbHas paboTa 0,4 0,3
CaMOoCTOSATENbHOE U3YUYEHUE PA3JIEI0B AUCITUIUIMHbI 3 107,6 80,7
B TOM 4Hcie B (popMe MPAKTUYECKON OATOTOBKU 107,6 | 80,7
Bujx uToroBoro KOHTpoJIf: 3adeT ¢ OIEHKOH
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AHHOTanus padoueil nporpaMmsbI_LIpou3BoICTBEeHHON NPAKTHKH:
TeXHOJ0rn4yeckas (IpPOeKTHO-TEXHOJIOTHYecKas) NPAKTHKA

1 IeJb MpPakTHKH — MPAKTUYECKOE O3HAKOMIICHHE CO CTPYKTYPOH NPEANpPUSTHS, C OCHOBHBIM
TEXHOJIOTMYECKUM 000PYAOBAHUEM U M3YYCHHUE MPOIIECCOB MPOU3BOACTBA OCHOBHBIX BHIOB METAILTHYECKUX
U HEMETAUTMYCCKUX MAaTEPHAJIOB, TOKPHITHHA, a TaKKe XHUMHYECKOH MPOAYKIUU SICKTPOXUMHUYECKUMU
METOIaMHU.

2 B pe3yabTaTe NPOX0:KIeHHs NPAKTUKU 00YYAIOIIUICS 10JIKEH:

Obaadoams CIEAYIONIMMHU KOMIICTCHIUAMA M HHIUKaTopamMu ux poctmwkenus: YK-3.1, YK-3.2, VK-
3.3, YK-3.4, YK-3.6, IIK-1.1, [1K-1.2, TIK-1.3, TIK-3.1, TIK-3.2, [1K-3.3, T1K-5.1, TTIK-6.1, I1K-6.2.

3nameo:

- TEXHOJIOTMYECKHE MPOIECChl M OCHOBHOE TEXHOJOTUYECKOE OO0OpPYAOBaHHUE, HCIOIB3YEMOE TP
MOJIYYEHUU METAJUTMICCKUX MOKPBITUNA HA JIETAISIX W U3JICIHSIX U OKCHIUPOBAHHWU TOBEPXHOCTH, & TaKKe
CUHTE3a Pa3INIHBIX XUMHYECKUX IMPOTYKTOB AIEKTPOXUMUICCKIMH METO/IaMU;

- OCHOBHBIC MPHUHIIMITBI, METOIABI U (HOPMBI KOHTPOJISI TEXHOJIOTHUYECKOTO Tpollecca M KadyecTBa
IPOJTYKIIUH;

- OCHOBHBIC HOPMAaTHBHBIC JIOKYMEHTBI 10 CTaHAAPTH3AIMH W OOOPYHAOBAHUS W CEpTU(UKAINN
IPOJTYKIIUH;

- TIpaBWJIa TEXHUKH 0€30TMaCHOCTH M MPOU3BOJCTBEHHON CaHUTAPHH; OPraHU3ANMOHHYIO CTPYKTYPY
MIPEATTPUATHS.

Ymems:

- HCIIOJIH30BaTh TEXHUUYECKHE CPEJICTBA ISl M3MEPEHHS] OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKOTO
rporiecca raTbBaHO-XUMHYECKOW 00paOOTKH MOBEPXHOCTH WIIH DJIEKTPOXUMHYECKOTO CHHTE3a XUMUYECKUX
MIPOJIyKTOB;

- aHaJIU3UPOBATh TEXHUYECKYIO JIOKYMEHTAllMI0, pPEaJu30BbIBaTh HAa NPAKTHKE TpeOOBaHUS
HOPMAaTUBHOM TOKyMEHTaIUH.

Braoemy:

- METOJJaMH TI0JI00pa TEXHOJIOTHYECKOTO 000PYIOBaHMsl, METOJAMHU YIIPABICHUS TEXHOJIOTMUECKUMU
mpoleccaMu IpOU3BOJCTBA;

- METOJAaMH OCYIIECTBIICHHUS TEXHOJIOTUYECKOTO MPOIIECC B COOTBETCTBUU C PEriIaMEHTOM.

3 Kparkoe coaepxxanne NpakTUKHU

Paszoen 1. O3naxomnenue co cmpykmypoui npeonpusmusi u mexHoao2uel nNpou3800Cmaed no HaAHeCeHuo
MEManiuyeckux U HeMemauiiuyecKux HOKpulmull, a makxice NoAV4eHUs XUMUYEeCKOU NpoOyKyuu
NEKMPOXUMULECKUMU MemoOamu

O6mas xapakrepucTrka npeanpustus. HomeHnkiatypa u 00beMbl BBIITyCKaeMOi MpoayKIuu. MeTo bl
npousBojicTBa. [IpuHIMNManbHAs TEXHOJOTHYEcKass cXema MpOM3BOJACTBAa mpoaykuuu. CTpyKTypa
MPEeNNpHUsITHs, OCHOBHBIE MPOU3BOJCTBEHHBbIE Il€Xa U OTIENECHHUS. XapaKTEepPUCTUKU OCHOBHOIO
o0opynoBaHusl.

Pazoen 2. H3yuenue o0CHOBHBIX MEXHOIO2UYECKUX NPOUECCO8, NAPAMEMPO8 U Memooo8 Ux
pe2yiupo8anus HA KOHKPEMHOM HpeOnpusmuu Nno HAHECeHUilo Memalludeckux u HemMemaniuieckux
NOKpbIMULL, A MAaKx#ce NOLYYeHUs XUMUYECKOU NPOOYKYUU INeKMPOXUMUYECKUMU Memooamu. Beinoninenue
UHOUBUOYATILHO20 3A0AHUSL

OcHOBHBIE MPOHU3BOICTBEHHBIE MTPOIIECCHI B COOTBETCTBUH C TEXHOJIOTHYECKON CXEMOU MPeIPHUSITHSL.
OcHoBHBIE TIapaMeTpbl MPOU3BOJCTBEHHBIX MPOIECCOB U PabOThI TEXHOJIOTHMUECKOTO OO0OpYyI0BaHUS.
MeTonpl KOHTPOJISE W YIOPaBICHHUS TEXHOJOTMYECKUMHU TpolieccamMu. KOHTpollb KadecTBa TOTOBOM
MIPOTYKIIHH.

BrimosiHeHue MHIMBUYANBHOTO 3a/1aHUS.

Pazoen 3. Cucmemamusayus mamepuana, no02omogxka omuema

O06o01eHne 1 cucTeMaTH3aIus JaHHBIX [0 CTPYKTYpPE, TEXHOJIOTHH MPOU3BOJICTBA, TPUMEHIEMOMY
000pyIOBaHUIO, BBITYCKAEMOW MPEeNNpHUsITUEeM MPOAYKIMH, METoJAaM U (opmMaM KOHTPOJS TPOAYKIIHUU.
[Touck u cbop Hemocraromux AaHHbIX. [loaroToBka u Hanmucanue ordera. [loAroToBKa U HamUCaHWE OTYETA
IO BBITIOJIHEHUIO WHANBUAYATEHOTO 3aJaHUsI.

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

OO01asi Tpy/10eMKOCTh THCIHMILIMHBI 3 108 81
CamocTosiTe1bHAs1 paboTa 3 108 81
KoHTakTHas camoctosiTesnbHas paboTa 0,4 0,3
CaMOCTOSATENbHOE N3YUEHUE Pa3/IeOB IUCHUIUINHEI 3 107,6 | 80,7
B TOM 4HCiIe B (hopMe MPAKTHYECKON TTOATOTOBKU 107,6 | 80,7
Buj HTOroBOro KOHTpPOJIs: 3auer ¢ oneHKoil

AHHOTanus padoyeil nporpamMmbl_LIpOU3BOJACTBEHHON NPAKTHKH:
HAY4YHO-HCC/Ie10BATEIbCKAs PadoTa

1 Heap npakTuKH — GOopMUpOBaHUE MPOPECCHOHATBHBIX KOMIETEHIIMN U MPUOOPETEHNE HAaBBIKOB B
o0jacTu  INEKTPOXMMHUYECKUX  IPOLECCOB  IOCPEACTBOM  IUIAHUPOBAHMUS U OCYIIECTBIICHUS
IKCIIEPUMEHTAIFHOW HAyYHO-HCCIICIOBATEIBCKON JEATeIPHOCTH O HampaBiieHuto mnoarotoBku 18.03.01
XuMHUYeCKas TEXHOJ0rusl

2 B pe3yabTaTe NpOX0kKIeHUs] NPAKTHKH 00YYaIOLUICH JOJIKEH:

Obnadams ClenyIONIMMU KOMIIETCHIIMSIMHU B UHIuKatopamu ux noctmwkenns: YK-1.1, YK-1.4, VK-
1.5, T1IK-2.1, TIK-2.2, TIK-2.3, T1K-3.1, T1K-3.2, T1K-3.3, T1IK-4.1, [1K-4.2, T1K-4.3, T1K-5.5.

3namo:

- TOpPSIOK OpraHu3aliy, IJIAaHUPOBAHHUS M MPOBEIEHUS HAYYHO-UCCIIENOBATEIbCKUX paboT C
MCIOJIb30BAHMEM MOCIEAHUX HAYYHO-TEXHUYECKUX JOCTHKEHUI B TaHHOW 00J1aCcTH;

- TEOPETUYECKUE OCHOBBI ANIEKTPOXUMUYECKUX MTPOLIECCOB;

- CBOMCTBa XMMHUYECKHX 3JIEMEHTOB, COCIMHEHUIN U AJIEKTPOJHBIX MATEPHAIOB Ha WX OCHOBE IS
pelIeHNs HayqYHO-HCCIIEI0BATENbCKUX 3a/1a4.

Ymems:

- OCYIIECTBJISATh TMOUCK, 00pabOTKYy M aHAJIM3 HAaY4YHO-TEXHUYECKOW HHQPOpManuM 1O MpOoQUITIO
BBITIOJIHSIEMOM pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTH;

- paboTaTh Ha COBPEMEHHBIX IpHUOOpax i AIEKTPOXUMUYECKHX HCCIEAOBAHUN, OPraHU30BHIBATDH
MIPOBEJICHUE SKCIIEPUMEHTOB U UCIBITAHUH, IPOBOJUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3yJIbTaThI;

- IPUMEHSATh TEOPETUUECKUE 3HAHUS, MTOJTYYECHHbIE IIPU U3YYEHUU €CTECTBEHHO-HAYYHBIX AUCLUIIINH
JUIS aHAJIM3a SKCIIEPUMEHTAIbHBIX JAHHBIX.

Braoemy:

- OCHOBHBIMH HaBBIKAMH OpraHM3alldd HAy4YHO-UCCIEIOBATENbCKUX M  TEXHOJIOTUYECKUX
AKCIEPUMEHTOB;

- METOJaMH MOMCKA M U3YUYCHUS HayYHO-TEXHUUYECKON MH(OPMALIUY IO TEMAaTHKE UCCIEAOBAHMUSL.

3 Kpartkoe coaepxxanne NpakTUKHU

Paszoen 1. Buinonnenue u npedcmasienue pe3yibmamos HayUHbIX UCCIe008aHULL.

1.1 BolmosiHeHHE HAay4YHBIX HCCIEAOBAHUN. Y4acTHE B COCTaBICHHHM U OOCYKIEHUU MPOTPaMMBbI
uccinenoBanus. CTpykTypa 1 coJiep:KaHne OCHOBHBIX pa3/IelioB OTYETa O HAYYHO-HUCCIeI0BATENbCKON paboTe.
VYyactue B (opMynupoBaHUM 1IeNiel U 3a1a4 UCCIIEI0BAHNUS; COCTABICHUE aHATUTHYECKOTO 0030pa Mo TemMe
uccienoBaHus; BbIOOp A(G(GEKTUBHBIX METOJOB W METOAMK JOCTIDKCHHS IKElaeMbIX pPe3yIbTaToB
uccnenoBanus. lIpoBeneHne COOTBETCTBYIOIIMX OSKCHEPUMEHTOB I TMOJYYEHHS] TPAKTHUYECKUX
pE3yNbTaTOB; aHAIN3, HHTEPIIPETalUs U 00001eHIe Pe3yIbTaTOB HCCIEA0BAHUS; (OPMYIHUPOBKA BHIBOJIOB;
HamucaHue OTYeTa.

1.2 [logroToBKa Hay4HOTO JIOKJIaJa U MpPE3eHTAIUH.

\
4 Oovem npakmuku

152



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

OO0masi Tpy10€eMKOCTb IV CHUTIJIMHbI 7 252 189
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 96 72
[IpaxTnueckue 3anstus (113) 2,67 96 72
B TOM 4ucIe B (popMe MpaKTUUECKON NOArOTOBKU 2,67 96 72
CamocrosiTejibHas padoTa 4,33 156 117
KoHTtakTHas camoctosiTesbHas paboTa 0,4 0,3
CaMocCTOsATETbHOE U3YUYEHUE Pa3/IeIOB AUCIIUIUIMHBI 4,33 155,6 | 116,7
B TOM 4HucCIIe B (popMe MpaKTUUECKON NOArOTOBKU 155,6 | 116,7
Bu HTOroBOro KOHTpOJIs: 3auer ¢ oneHKOIi

AHHOTALUA paﬁoqeifl MporpaMmal IIpou3BOACTBEHHOM NPAKTHKMH: NPEINIIJIOMHON NMPAKTHKH

1 Leap NpakTHKHU — 3aKPEIUICHUE TEOPETUICCKUX 3HAHUHN M MPAKTUICCKUX HABBIKOB, MMOJTyYESHHBIX B
mporecce 0O0ydeHHs MO MporpaMMe OakajaBpuaTra; MPHOOPETEHHE MPAKTHYECKOTO OIbITa pabOThl C
WCTOYHUKAMH HAYYHO-TEXHUYCCKOW WH(POpPMAIMK, OIbITa ITOCTAHOBKH W  BBITIOJHEHHUS HAy4YHO-
HCCIIeTIOBATEIIbCKUX W MPOCKTHBIX 3a/a4; OBJAJCHUE METOJIOJIOTHEH W METoJaMH O0OpabOTKU Pe3ysIhbTaToB
HCCIIeIoBaHus; cOOp, MOJArOTOBKAa M aHAIM3 MaTepUaJIOB MO TEMATHKE BBITYCKHOW KBaJTM()UKAIIMOHHOM
paboTHL.

2 B pe3yabTraTe NpOX0kKIeHUs] NPAKTHKH 00YYa0OLUIICH J0JIKEH:

Obnadams CleayONIMMU KOMIIETCHIUSIMHA U WHauKatopamu ux poctwxkenus: [TK-1.1, TIK-1.2, TIK-
1.3, TIK-2.1, [IK-2.2, T1K-2.3, TIK-3.1, [1K-3.2, TIK-3.3, [1K-4.1, TIK-4.2, [1K-4.3, TIK-5.5.

3namo:

- OCHOBBI OpraHM3aIMK U METOJIOJIOTHIO HayYHBIX UCCIIEOBAHMUI;

- COBpEMEHHbIE HaAyYHbIE KOHIEMIIMH TEXHOJIOTHH;

- CTPYKTYpPY ¥ METO/IbI YIIPABJICHUSI COBPEMEHHBIM MPOU3BOACTBOM.

Ymems:

- paboTaThb C TEKCTaMHU HAYYHBIX CTaTe€ll OTEYECTBEHHBIX M 3apyOEKHBIX HAyYHBIX KYpPHAJIOB,
M0JIb30BaThCS HAYYHO-CIIPABOYHBIM aIllapaToM, 0(hOpMIISATh Pe3yJIbTaThl HAYYHBIX UCCIIEJOBAHUIA;

- HCTI0JIb30BATh MOJIyYEHHBIE TEOPETUYECKUE 3HAHUS JIJIs1 TOCTAHOBKH 3aJ[ay UCCIIEIOBAHMUS.

Braoemy:

- HaBBIKAMH CAMOCTOSATEIbHON HAYYHO-HCCIIEI0BATENIbCKON JESATENIbHOCTH, PabOThl C HCTOUHUKAMHU
HayyHOU nHpOopMaIu, peQepupoBaHrs HAYIHBIX MYOITUKALIUH.

3 Kpartkoe coaepxxanne NpakTUKHU

Paszoen 1. Beeoenue — yenu u 3a0auu npedOuniomMHolu npaKkmuxu

Henu u 3a1aun NpeATUIUIOMHON pakTUKU. OpraHu3aluOHHO-METOIMYECKIE MEPOTIPUSATHSI.

Pazoen 2. Opeanuszayus u ocywecmenenue HAYYHO-UCCIE008AMENLCKOU U NPOU3BOOCNEEHHOU
oesimenbHOCmu

[TpuHIHIBI, TEXHOJIOTHH, (POPMBI U METOIbI OPraHMU3aIIMH HAYYHO-UCCIIE0BATENIbCKON 1eATeIbHOCTH
Ha TIpUMepe OpraHu3alui HaydyHOW paboThl Kadenpbl (mpoOneMHON gabopaToOpuM, HAYYHOM TPYIIIbI).
[TpuHIHBI, TEXHOIOTHH, POPMBI U METOBI 00YUYEeHHS CTYACHTOB Ha IpUMEpe OpraHu3aIiu yaeOHoi paboThl
Kaeapsl.

Paszoen 3. Beinonunenue unousuoyanvhozo 3adauus. Qbobwenue u cucmemamusayusi OGHHbIX O
8bINOIHEHUSA BbINYCKHOU Keanuguxayuonuou pabomsi. Oghopmnenue omuema

Co6op, 00paboTka u cucremarusanus uHpopMamoHHoro Marepuana. Opopmienue ordyera. JInaHoe
ydacTue 00yJaroierocs B BBIMOJTHEHUH HAyYHO-HCCIIeI0BATENbCKOM paboThl Kadeaphl.

[ToaroToBka MaTepuanoB /s BBIMOJHEHUS BBITYCKHON KBaTU(UKAITMOHHON paOOTHI.

4 O0beM NPpaKTHKH
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O0beM THCHUILINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTb IV CHUTIJIMHbI 9 324 243
CamocrosiTesibHas paboTa 9 324 243
KoHTakTHas camoctosiTesnbHas paboTa 0,4 0,3
CaMOoCTOSATETbHOE U3yUEHUE Pa3/IeIOB AUCIIUTUIMHBI 9 323,6 | 242,7
B TOM 4ucCII€ B (popMe MPaKTUUECKON OArOTOBKU 323,6 | 242,7
Buja nTOroBoro KOHTpoOJIsi: 3auer ¢ oneHKoil

5.5 TocyrapcTBeHHAS MTOrOBas ATTECTAIIUSA: BHINOJHEHHUE U 3AIIUTA BLINYCKHOK
KBAJNGUKALMOHHON PadoThI (MU ApVroe paciuupenue u3 coorsercreywinero ®I'OC BO)

1 IMeap rocyaapcTBeHHONl MTOrOBOH AaTTEeCTALMM: BBINOJHEHUS W 3aIUUThI BBINYCKHOM
KBATU(UKALUOHHOI pPadoTbl — BBISBICHUE YPOBHS TEOPETHUECKOW M MPAKTUYECKON MOATOTOBIEHHOCTH
BBIITYCKHUKA BYy3a K BBIIIOJHEHHUIO MPO(ECCHOHATBHBIX 33]1a4 U COOTBETCTBHS €ro MOATOTOBKH TPEOOBaHUSIM
®I'OC BO no HampaieH!I0 TOATOTOBKY 10 HanpapyieHUIO MoArotoBky 18.03.01 Xumuyeckasi TEXHOJIOTHS.

2 B pe3yabrare NpoOX0XKIeHHS TIOCYJAPCTBEHHONW MTOrOBOMl aTTECTALMM: BBINOJHEHUS W
3alIMThl BBIMYCKHOH KBAaJM(UKANMOHHOI PadoThl y CTyJeHTa NpoBepsieTcsi c()OPMUPOBAHHHOCTH
CJIEAYOIINX KOMIIETEHIU, a TaAKKe CJIeAYOIUX 3HAHNN, YMEHHUI U HABBIKOB, M03BOJISIOIINX OLICHUTh
cTeneHb rOTOBHOCTH 00Y4YalOIMXCS K JaJbHeled npogeccuoHaJIbHOM 1eATeIbHOCTH.

BbimyckHMK, OCBOMBIIMM nporpaMMy OakanaBpuara, JOJDKEH 00JafaTh  CIEOYIOIIMMHU
KOMITIETEHIIUSMU:

VK-1.1, YK-1.2, YK-1.3, VK-1.4, VK-1.5, VK-2.1, YK-2.2, VK-2.3, VK-2.4, YK-2.5, YK-2.6, YK-2.7,
VK-2.8, YK-2.9, VK-3.1, VK-3.2, VK-3.3, VK-3.4, YK-3.6, YK-4.1, YK-4.2, YK-4.3, YK-4.4, YK-4.5, VK-
4.6, YK-4.7, YK-4.8, YK-4.9, YK-5.1, YK-5.2, YK-5.3, YK-5.4, YK-5.5, VK-5.6, YK-5.7, YK-5.8, YK-5.9,
VK-6.1, YK-6.2, YK-6.3, VK-6.4, VK-6.5, VK-6.6, YK-7.1, YK-7.2, YK-7.3, YK-7.4, YK-8.1, YK-8.2, VK-
8.3, YK-8.4, VK-8.5, YK-8.6, VK-8.7, YK-8.8, YK-8.9, YK-9.1, Y¥K-9.2, V¥K-9.3, VK-10.1, YK-10.2, YK-
10.3, YK-11.1, VK-11.2, YK-11.3, YK-2.10, YK-5.10, YK-5.11, YVK-5.12, YK-5.13, YK-5.14, OIIK-1.1,
OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-2.9, OIIK-3.1, OIIK-3.2, OIIK-3.3,
OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4,
OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5,
OIIK-5.6, OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-
3.14, OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OI1K-4.14,
OIIK-4.15, OIIK-4.16, I1IK-1.1, I1K-1.2, TIK-1.3, [1K-2.1, [1K-2.2, I1K-2.3, TIK-3.1, [1K-3.2, [1K-3.3, [IK-4.1,
I1K-4.2, IIK-4.3, IIK-5.1, I1K-5.2, [1K-5.3, [IK-5.4, [IK-5.5, IIK-5.6, YK-3.5, IIK-6.1, ITIK-6.2, IIK-6.3; OIIK-
6.1; OIIK-6.2; OIIK-6.3

3namy:

- MOPAAOK OpraHu3alM, IUIAHUPOBAHUS M NPOBEAEHHUS HAYyYHO-HUCCIEIOBATENBCKUX pPAabOT C
UCIOJIb30BAHUEM MOCIIEAHUX HAyYHO-TEXHUUECKUX JOCTHKEHUI B JaHHOM 001acTy;

- OCHOBbl M 3aKOHOMEPHOCTH DJIEKTPOXMMHYECKHX IIPOLIECCOB OCAXKICHHUS METauIOB U
OKCHUIUPOBAHUSA NIOBEPXHOCTH;

- (U3MKO-XMMMYECKHE OCHOBBI JJIEKTPOCHHTE3a OPraHUYEeCKUX M HEOPraHMYeCKUX BEIECTB,
IIPUMEHSTH OTH 3HAHUS HA NIPAKTUKE;

- OCHOBHBIE TPeOOBaHUS K TMPEACTABICHUIO PE3YyIbTaTOB MPOBEIEHHOIO MCCIEOBAHUS B BHJE
Hay4HOI'O OTYETa, CTaTbU WU JOKJIAJA.

Ymemo:

- CAMOCTOSITENIFHO BBISABIIATH NMEPCIIEKTUBHBIEC HAIIPABICHUS HAYYHBIX MCCIeI0OBaHUN, 000CHOBBIBAThH
aKTYyaJIbHOCTb, TEOPETUUYECKYIO M MPAKTHUUYECKYI0 3HAYMMOCTb MPOOJIEMBI, POBOJAUTH IKCIIEPUMEHTAIbHBIE
HCCIIEN0BaHUs, aHAIM3UPOBATh U UHTEPIIPETUPOBATH II0JYYEHHBIE PE3YiIbTaThl,
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- OCYILIECTBIISITH IOWCK, OOpabOTKYy M aHalW3 HAyYHO-TEXHHYECKON WH(pOpMAIMU 10 TeMe
BBITIOJTHAEMON pabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

- paboTaTh Ha COBPEMEHHBIX MPHOOPAX, OPraHU30BBIBATH MPOBEACHUE SKCIIEPUMEHTOB U HCIIBITAaHUH,
MIPOBOJIUTH UX 00pabOTKY M aHAIM3UPOBATH PE3YJAbTATHI.

Braoemw:

- METOJIOJIOTHEN U METOJUKOW MPOBEICHUS HAYYHBIX HCCIICIOBAHUM; HABBIKAMU CaMOCTOSATEIIbHOU
Hay4YyHOU U HCCIIeI0BATEIbCKON pabOThI;

- HaBbIKaMU pabOThl B KOJUIEKTUBE, IJIAHUPOBAaTh M OPraHU30BBIBATH KOJJICKTUBHBIE Hay4HbIE
HCCIIEIOBAHUS; OBJIaJIeBaTh COBPEMEHHBIMU METOJaMH MCCIIE0BAaHUS U aHAJIM3a [IOCTAaBJIEHHBIX MPOOJIeM;

-CIIOCOOHOCTBIO PeIIaTh MOCTABJICHHBIC 3a/1a4H, UCTIOJIb3Ysl YMEHUS U HABBIKH B OPTaHU3AI[H HAyIHO-
HCCIIEIOBATENIbCKUX U TEXHOJOTUYECKUX PAOOT.

3 Kparkoe coaep:kaHue rocyJIapCTBEHHOW HMTOIOBOHl aTTeCTALMU: BBINOJHEHMS] W 3ALIUTHI
BBINIYCKHON KBAJM(UKALMOHHOI padoThl (MM Jpyroe pacmmmpeHnue u3 coorsercrByromero ®IocC
BO)

l'ocynapcTBeHHass UTOroBasi aTTecTalsl: BHIIOJHEHHE M 3alIUTa BBITYCKHON KBaIM(DPUKAIIMOHHOM
paboTel MPOXOIUT B 8 ceMecTpe Ha 0Oaze 3HAHWMN, YMEHMl M HaBBIKOB, MOJYYEHHBIX CTYJIEHTaMHU NpU
n3y4eHuu qucuuiuinH HanpasieHus 18.03.01 Xumuyeckasi TeXHOJOTUS U TPOXOXKICHUS TPAKTHUK.

l'ocynapcTBeHHast UTOroBasi aTTeCcTalUsl: BHINOJHEHHE M 3allUTa BBITYCKHOW KBaIM(DUKAIIMOHHOM
paboTHI TPOBOIUTCS TOCYAAPCTBEHHOM dK3aMEHAIITMOHHOW KOMHUCCHEH.

KoHTposs ypoBHS cOpMUPOBAHHOCTH KOMIIETEHLIUH 00y4aroIuXcsi, MPUOOPETEHHBIX MPU OCBOCHUH
OOIl, ocymecTBisieTcs MyTeM MNPOBEACHUS 3allUThl BBHINYCKHON KBanuukanronHoi pabdotsl (BKP) u
MPUCBOEHHUA KBaIM(UKaUK «OakamaBpy.

4 O0beM rocyIapCTBEHHOl HWTOrOBOM aTTeCTAllMHM: BBINOJHEHHSI W 3alUThI BbIIYCKHOM
KBAJTU(PUKANMOHHOH padoThI

[Iporpamma oTHOCHTCS K 00s13aTebHON YacTh y4eOHOro rurana, Kk Omoky 3 «['ocymapcTBeHHas
UTOTOBAasi aTTECTALlMsA» U pacCUMTaHa Ha COCPEIOTOUEHHOE MPOXOoKIeHHe B 8 cemecTpe (4 Kypc) oOyueHus B
oobeme 216 u (6 3ET). Ilporpamma mnpeamosiaraeT, 4YTro OOYYArOIIMECS HWMEIOT TEOPETUUYECKYI0 U
MPAKTUYECKYI0 TMOJArOTOBKY B OO0JIACTH TPaJMIMOHHBIX M HOBBIX KOHKYPEHTOCIIOCOOHBIX IPOLIECCOB B
TEXHOJIOTMH 3JIEKTPOXUMHUYECKUX POU3BOJICTB.

" B 3ayeTHBIX B akanem.
Bupl yue6HO#M paboThI
SAMHUIIAX gacax
Oo6mas Tpynoemkoctb 'MA no yueoHoMy miiany 6 216
KonTakThas patdora (KP): - -
CamocrositeqbHas padora (CP): 6 216
KonTtakTHas paboTa — HTOroBast aTTeCTaIUs 6 0,67
Brimonnenue, Hanucanue u opopmiaeHue BKP 6 215,36
Bujx koHTpoOJIS: 3amuta BKP

N B 3aueTHbIX B actponowm.
Bunsl yueOHOM paboThI

eIMHUIIAaX qacax
Oo0mas Tpynoemkocts I'MA o yueonomy miiany 6 162
KonraktHas padora (KP): - -
CamocrositesabHast padora (CP): 6 162
KonraktHas pabota — UTOroBas aTTectTanus 6 0,5
Brimosnnenue, nanucanue u opopmienue BKP 6 161,5
Bux koHTpos: 3ammrta BKP
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5.6 ®aKkyJbTATUBBI

AHHOTAI U padoyeil MPporpaMMel AU CHUILJIMHBI
«IlepeBOo1 HAYYHO-TEXHUYECKOI JTUTEPATYPHI»

1. Heap auCHUNIMHBI — TpuOOpeTeHHe oOydJaromuMucs oOIIe, KOMMYHHKAaTHBHOW U
podecCHOHAIEHON KOMITETEHIMH, YPOBEHb KOTOPBIX HA OTIEIBHBIX JTalax S3bIKOBOW IOJTOTOBKU
MO3BOJISICT ~ BBIIOJIHATH ~ PAa3JIMYHBIE BHUJABI  MPO(ECCHOHAIILHO OPHUEHTUPOBAHHOTO TIEpeBOJa B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3yabTaTe U3y4eHUsl TUCHUILIMHBI 00yYAKOUIUICS T0JIKEH:

Obnadams CIETYIOIAMA KOMIIETCHIIMSIMA U WHIUKATOPAMU UX JIOCTYKCHUS -

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

Buame:

— OCHOBHBIE CITOCOOBI JOCTHKECHUS SKBHBAJICHTHOCTH B TIEPEBO/IC;

— OCHOBHBIC ITPHEMEBI TIEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUH SI3bIKA KAK CUCTEMBI;

— JIOCTATOYHOE JIJIsl BBITIOJNIHEHUS MEPEBOJIa KOJIMYECTBO JICKCHUECKUX CIUHUIL, (Hpa3eoIoTH3MOB, B
TOM YHCJIE COIMATLHBIX TEPMHUHOB M IMHTBOCTPAHOBEIYCCKHUX PEATHIA;

ymemb:

— IPUMEHSATH OCHOBHBIC IPUEMBI TICPEBO/IA;

— OCYIIECTBIIATh IMHUCHMEHHBIN TIEPEeBOJ C COONIOJCHUEM HOPM JICKCHYECKOH SKBHBAJIICHTHOCTH,
cOOJTI0ICHHEM TPAMMAaTHICCKIX, CHHTAKCHUSCKUX M CTHIIMCTHYECKUX HOPM;

— 0(hopMITATE TEKCT TIePEeBOAa B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYHIECTBIJIATH TEPEBOJI ¢ COOMIOACHUEM HOPM JIEKCHYCCKOW SKBHBAJIICHTHOCTH, COOJIOJICHHEM
IPaMMAaTHYCCKUX, CHHTAKCHYCCKUX W CTHJIIMCTHYCCKUX HOPM TEKCTa TepeBOoJa W TEMIOPATbHBIX
XapaKTEPUCTHK MCXOJHOTO TEKCTa,

enaoemsn:

— METOJMKOW TPEINepeBOIUESCKOTO aHallu3a TEKCTa, CHOCOOCTBYIOIICH TOYHOMY BOCHPHSTHIO
HMCXOJHOT'O BBICKA3LIBAHMS,

— METOJIMKOM TIOJITOTOBKH K BBHITIOJHCHHIO TIEPEBOa, BKIIFOYAs MOMCK WH(POPMAIIUU B CIIPABOYHOM,
CICIMAILHOM JINTEPaType U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBI COKPAIIICHHOH MepeBOTYSCKO 3aMCH MTPH BBITIOJIHEHUH TIEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHHOJIOTHEH CITeIUAIBHOCTH;

— OCHOBaMH pedeprupoBaHUsS U AHHOTHPOBAHUS JINTEPATYPHI 110 CICIIHATBLHOCTH.

3. Kpartkoe coaep:xaHue TUCHHUILIHHBI

Pazoen 1. Ocnosnvle nexcuueckue u CMUIUCMUYECKUE 3AKOHOMEPHOCMU Nepesodd HAY4HO-
MEXHUYECKOU TUmepamypbl

1.1 Jlekcuyeckne 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOTO TepeBoja. CMBICIOBOM aHAU3 HAay4HO-
TEXHUYECKOTO TEKCTa U ero cermMeHTanusi. CTHIMCTHYECKUE OCOOCHHOCTH HayYHO-TEXHUYECKUX TEKCTOB.
[Ipeomonenue TPyAHOCTEH, CBSI3aHHBIX C PACXOXJJICHUEM CHHTAKCHUYECKHX CTPYKTYP WHOCTPAHHOTO U
PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHUeE MOPS/IKA CIIOB B aHTIIMICKOM U PYCCKOM MpeIokKeHusX. [lepeBo 1 clioB, ycTaHOBIICHHE
3HaueHus cioBa. [lepeBoa cBOOOAHBIX U (PA3EOTOTHIECKUX CIOBOCOYeTaHMi. [lepeBo 3aroi0BKOB TEKCTOB
U cTaTei

1.3 Coxkpamenus. OcobeHHOCTH HX TiepeBoa. Pa3BuTHe HaBBHIKOB MEPEBOJIa HA IPUMEPE TEKCTOB 10
TeMe «XuMuueckas gadopatopus» «3MepeHust B XUMUN.

1.4. Jlexcuyeckue TpaHcpopMaluu MpU TEpeBOjJe TEKCTOB MO TEMATHKE XUMHUU M XUMHUYECKOU
TEXHOJIOTHH.

Paszoen 2. Ocnosuvie epammamuieckue ocobeHHOCMU nepesood

2.1. OcobenHoctu mepeBoja mpeioxkeHnii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpuMepe MepeBoJia TEKCTOB MO TEMATHKE XUMHUECKOW TeXHOJOrHH [lepeBoj mpuaaTOYHbIX
MPEJI0KEHUN.

2.2. Metoapl ¥ TpUEMBI TEPEBOJIa CTPAJATENILHOTO 3aj0Ta Ha MPUMepe MEPEeBOa TEKCTOB M0 TeMe
"TexHnonoruu Oyaymiero".
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2.3. Tunsl YCIIOBHBIX NPENJIOKEHUH, MpaBuia U 0COOCHHOCTH MX mepeBoja. [IpakTuka mepeBoja
YCIIOBHBIX IIPETIOKEHNUI HAa IpUMeEpax TEKCTOB IO pa3IMYHbIM pa3/ielaM XUMHUU U XUMUYECKOW TEXHOJIOTHU.

2.4. MonanbHbIe TIarojsl 1 0COOCHHOCTH UX IEPEBOIAa Ha IPUMEPE IepEBOIa TEKCTOB « T eXHOJIOTHSY,
«[IpombiiuieHHOE 000PYIOBAHUE»

Pa3zoen 3. Ocobennocmu nepegoda npediodceHuli ¢ HeTUYHbIMU OPMAMU 21A201A

3.1 Nudunantus (Heonpeaenennas Gopma riarosa). Ponbs nHQUHATHBA B IPEIOKEHUH W BAPUAHTHI
IepeBoJia Ha pycCKui sA3bIK. [Ipryactusa u repynauil. BapuaHTel nepeBojia Ha pyCCKUN S3BIK.

3.2 NndunutuBaeie 000poThl. OO0OpOT nomoiHeHWe ¢ MHPUHUTHBOM. OOOpOT moaiexamiee C
WHOUHUTHBOM. PaznmuHble BapuaHTHI IEPEBOA.

3.3 IlepeBon mpuyacTHBIX 000POTOB. AOCONIOTHBIN NpPUYACTHBIA OOOPOT M BAapHAHTHI TEPEBOJA.
PasBuTne HaBBIKOB MepeBoa B chepe XUMUH U XUMUIECKOH TEXHOJIOTHH.

Pazoen 4. Ocobennocmu peghepamuenozo nepesooa

4.1. Asroput™M npeanepeBoAUYEcCKOM pabOThl € HAYYHO-TEXHHYECKHMM TEKCTOM 10 XHMHKO-
TEXHOJIOTUYECKOU TeMaTHKE.

4.2. AnropuTt™ cocTaBiieHus pedepara o XUMHKO-TEXHOJIOTHIECKOW TeMaTHKe (aHHOTAIIH)

4.3. AnroputM paboTsI 10 pedepaTHBHOMY ITEPEBOJTY 1O XUMUKO-TEXHOJIOTHUECKON TeMAaTHKE.

4 O0beM yueOHOM TMCUMIIINHBI

Cemectp
Bcero
Bunx yaebHol paboTh > cemectp 6 cemectp
3E Af{aﬂ' 3E Aflaﬂ' 3E | Axam u.

OO0mas TpyI0eMKOCTh TUCITUTITHHBI 4.0 144.0 20 [ 72,0 2,0 72,0
KonTakTHasi paboTa — ayiuTopHbIE 18 64,4 09 | 320 0.9 32.0
3aAHATHA:
[Tpaktuueckue 3ansatus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeJibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTtakTHas camocTosiTenbHas paboTa 0,4 0,2 0,2
CaMOCTOSATEIbHOE U3YUCHHUE Pa3/ieiioB 2,2 796 1,1 398 1,1 39 8
JUCLUILINHGI
Buabl kKoHTpOJIS:
Buo konmponsa uz YII 3auer 3auer

Cemectp

Bcero s p
Bun yuebHoit paboThl cemectp cemectp
3E A(;Tp' 3E A(;Tp' 3E Actp. u.

OO611ast TPYA0EMKOCTh TUCHUTIIHHBI 4 108 2 54.0 2 54
KonrakTHasi paboTa — ayIMTOpPHBIE 18 48,3 0.9 24 0.9 o4
3aAHATHA:
[TpakTiueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHasi padoTa 2,2 60,0 11 30,0 1,1 30,0
KonrakTHas camocrositenbHas paboTa 0,3 0,15 0,15
CaMocTosTeTbHOE U3yYEHUE Pa3/IeNIoB 2,2 59.7 11 29 85 1,1 29 85
JUCLUILINHEI
Buabl koHTpOJIA:
Buo xkonmpona uz YII 3auer 3auer

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIIIMHBI
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«I‘pamancxaﬂ 3alluTa B 'lpe3BBI'laﬁHbIX CUTyanusix»

1 eab AMCHMINVIMHBI — MOJATOTOBUTH CTYAEHTA K OCMBICICHHBIM IPAKTUUYECKUM JACUCTBUSM IO
o0ecrieyeHnI0 CBOEH O€30MacHOCTM M 3AIIUTHl B YCIOBHAX BO3HMKHOBEHMS UYPE3BBIYAMHOW CHTyaluu
IIPUPOIHOTO, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

2 B pe3yabraTe H3yYeHHs TUCHUILINHBI 00yYAIOLIUICH J0/I/KEH:

Obaadams CIEAYIONTMMU KOMIICTCHIUAMA M HHIUKaTopamMu ux poctmwkenus: YK-8.2, VK-8.5, VK-
8.7.

3nameo:

- XapaKTEepUCTUKU MPUPOJHBIX O€JCTBUM, TEXHOTEHHBIX aBapuil W KaTacTpod Ha paJualMOHHO-,
XUMUYECKH- U OMOJIOTHYECKH-ONIACHBIX 00BEKTaX, opaKaromue GaKTopbl APYTUX ONACHOCTEH;

- OCHOBBI BO3JEWUCTBUSI OMACHBIX (PAaKTOPOB YPE3BBIYAMHBIX CUTYallMil Ha YeJoBEKa M NMPUPOIHYIO
cpeny, AOMYyCTUMBbIE TPEeNIbHbIE KPUTEPUN HETAaTUBHOTO BO3JICHCTBUS;

- Mepbl 6e30IaCHOro MOBEJAECHMS NPU NpeObIBAHWU B paiioHaX (30HAX) MOXKapoB, PaJAMOaKTUBHOTO,
XMUMHMUYECKOTO U OMOJIOTMUECKOTO 3arps3HEHNUS;

- CIocoObI M CpeCTBa 3aIIMUTHI YEJIOBEKa OT BO3ACHCTBHS MOPAKAOIIUX (PAKTOPOB YpE3BBIYAMHBIX
CUTYal[il IPUPOTHOTO, TEXHOT'€HHOTO M BOEHHOTO XapakKTepa.

Ymems:

- HUCIOJIb30BaTh CPEACTBA 3aIIUTHl OPTaHOB ABIXaHUS M KOXKH, MEIULIUHCKUE U1 CaMO3alIUThl U
OKa3aHUs OMOIIH JIPYTUM JIIOJISIM;

- TPUMEHSTh TEPBUYHBIE CPEACTBA IMOKAPOTYIICHUS Ul JIOKATW3allMd M TYLIEHUs ToXKapa,
BO3HHUKIIIETO B ayTUTOPUH (J1abopaTopun);

- OKa3bIBaTh cebe U APYruM MOCTPaJAaBIIUM MEIULUHCKYIO TOMOIIb C UCTIOIb30BAaHUEM TaOEIBHBIX U
MOAPYYHBIX MEIULIUHCKUX CPEICTB.

Braoemy:

- mpuéMaMu TPOBEICHUSI YaCTUYHON CaHUTApHOW OOpabOTKM TpH BBIXOJAEC M3 palioHa (30HBI)
PaIMOaKTUBHOTO, XUMUYECKOTO U OMOJIOTHUECKOTO 3arps3HeHus (3apakeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B YPE3BBIYAMHBIX CUTYaAIUSX.

3 Kpartkoe coaepxxanue JUCHUILIHHbBI

Pazoen 1. Onacnocmu npupooroeo xapakmepa.

Cruxuiinble OeICTBUS, SBICHUS MPHUPOJABI Pa3pyLIUTEIbHON CHIIBI - 3eMJIETPSICEHMs], HAaBOJHEHUS,
ceJieBble MOTOKH, OMOJ3HU, CHEXHbIE 3aHOCHI, W3BEP)KEHUE BYJIKAHOB, OOBallbl, 3aCyXH, yparassl, Oypu,
MOXKAPBI.

Pa3zoen 2. Onacnocmu mexunocennozo xapakmepa.

ABapun u katacTpodbl Ha paJWAMOHHO OMACHOM OOBEKTE, XWMHUYECKH OIACHOM OOBEKTe,
OMOJIOTMYECKH OMacHOM OOBEKTe; Ha TpaHCIOpTE (PKEIEe3HOJIOPOKHOM, AaBTOMOOMIBHOM, PEUYHOM,
aBUAIMOHHOM); Ha THAPOCOOPYKEHUAX; HA KOMMYHAIIbHBIX CHCTEMaX >KU3HEOOeCcTIeueHUsI.

Paszoen 3. Onacnocmu 6oennozo xapakmepa.

[IpuMmeHeHne opyKus MacCOBOTO MOPaKEHUS (SAEPHOT0, XUMHUYECKOT0, OMOJIOTHUECKOT0), OOBIYHBIX
CPEICTB C 3QKUraTeJIbHBIM HAIlOJIHEHNUEM, HOBBIX BUIOB OPYXKHs. 30HBI 3apaKEHUS OT CPEICTB MOPAKEHUS U
WX BO3/ICHICTBHE HA HACEJICHHUE U OKPYKAIOIIYIO IPUPOIHYIO CPEY.

Pasoen 4. Ioxcapnas 6ezonacnocmeo.

IToxxapnass omacHocTh. [lokapHas oxpana. Kiaccudukanus moxapoB NHOXapoB B 3IaHUAX U
noMenieHuax. Craauu pa3BUTUS MOKapoB. Jlokanmuzamus M TylieHue moxapoB. IlepBuuHble cpeacTBa
noxkapotymenus (oruerymurenu Ol -8, OV-2, OBII-5, BHyTpeHHUI MOXapHBIA BOJONPOBOA) M MpaBUiIa
MIOJIb30BAHMSI UMH. ABTOMAaTHYECKHE CHCTEMBI II0KAPOTYIIEHUS — IPUHKIEPHBIE W JIPECHUYEPHBIE.
Orserymiamue BellecTBa — BOJA, IEHbI, HETOpIOYME Ta3bl M pa30aBUTENH, MOPOIIKOBBIE COCTaBHI,
raJIor€H3aMellEHHbIE YIIIEBOJOPOIBI.

Paszoen 5. Komnnexc meponpuamuii 2paxcoanckou 3auumul HACeleHUs.

OmnoBemieHne U UHGOPMHPOBAHUE HaceleHHs 00 omacHOCTH. [IpuHSATHE HaceleHHWeM CHUTHAIOB
onoBemieHus («Buumanue Bcem!», «BoznymHas TpeBora», «PaauaiioHHash OHMacHOCTB», «XHMHYEcKas
TpeBora», «OTO0N 0MacCHOCTUY») U MOPAIOK ASUCTBHS M0 HUM. DBaKyallusi HACEIEHUS U3 30HBI OMACHOCTH.
CrniocoObl 3Bakyallui DKCTpeHHast dBaKyalus CTY/IEHTOB U3 ayJUTOPUHU IPU BOSHUKHOBEHHUHU MOXKapa.
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CpenctBa nHIUBUAYyAIbHOM 3amIUThl opranoB neixanus (I'TI-7, I'TI-9, P-2, V-2K, PITA-1, PIII'-67M,
PV-60M, «®enukc», I'’I3K, AL, AII-3, I[13Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesoBeka. MeMIMHCKHUE CPEICTBA 3aLUTHI .

CpencrBa KOJJIGKTMBHOM 3alMThl HaceneHus. Ha3znauenue,  3alIUTHBIE CBOMCTBA yOEXKHII.
[IpotuBopanuanuonnsie ykpoitus ([IPY, mom3emubie mnemexojHbie NEpexoibl, 3aryOJIEHHbIE CTAHIIMU
METPOIIOJINTEHA), IPOCTEUIIINE YKPBITUSA (TpaHILIEH, OKOIIbI, IEPEKphITHIE Iienn). [IpaBuna 3anarus yoexumia.

Pa3zoen 6. Okazanue nepsoti nomowu.

Oxa3zaHue TIepBOl MOMOIIM MpPU O0XOrax, paHeHMsX, 3apaxeHusx. lIpoBeaeHue wyacTUUHOM
CaHUTApHOU 00pabOTKU KOXKHBIX ITOKPOBOB YEJIOBEKA IIPU BBIXOJIE U3 30H PAaJHUOAKTUBHOIO, XMMUYECKOTO U
OHMOJIOTUYECKOTO 3apakKeHHUsI (3arpsi3HEHHS ), U3 30H TI0YKAPOB.

Pa3zoen 7. Jlukeuoayus nociedcmauii upe3guluatiHol Cumyayuu.

ABapuiiHo-criacaTenbHble paboThl. DKCTPEHHAsI dBaKyalus U3 ayAUTOpHH (1a00paToprn) B yCIOBUSX
Mo’kapa, paJualloOHHOTO, XHUMHUYECKOTO, OHMOJIOTMYECKOTO 3arpsA3HEHUsS TEPPUTOPUHM C HCIIOJIb30BAHHUEM
npocreimux cpeacts 3amuThl («Pennkey, /3K, nportusorasa I'TI-7 ¢ JAT1T-3).

4 O0beM yueOHOM TMCUMILINHBI

O0BLeM TUCHHUIITNHEI
Bupa yueOHo# padoThbl Axan. | Actp.
3E
q, q,

OO0uiasi TPy10€eMKOCTD TN CHUTITHHBI 1 36 27
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,44 16 12
Jlexun 0,44 16 12
CamocrosiTeJibHasi padora 0,56 20 15
KonTtakTHas camocTosiTenbHas pabota 0,2 0,15

0,56
CaMOCTOSATETFHOE U3YUYEHUE PA3ICIOB AUCITUTITMHBI 19,8 14,85
Bua uroroBoro KoHTpoJIsi: 3a4yert
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6. TPEBOBAHMUS K YCJIOBUSAM PEATIM3AIIUU TPOT'PAMMbI BAKAJIABPUATA

6.1 Od0mecucremusblie TpedoBanus k peanusauuu OOII 6akanaBpuara

Dopmynuposku coomeemcmeytom @I'OC BO, npumenumensvho K 00pazosamenbHol Op2aHu3ayuu
u 00pazoeamenvHoIl NPOZpamMme.

VYHHBEpPCHUTET pacrojiaraeT Ha MpaBe COOCTBEHHOCTH MJIM HHOM 3aKOHHOM OCHOBaHUH MaTEpUABHO-
TEXHUYECKUM OOECTIeYeHrEeM 00pa30BaTEIbHOM ACSITEIBHOCTH (MOMEIICHUSMU B O0OOpYIOBAaHUEM) IS
peanmzauuu OOII 6akanaBpuara.

Kaxnpiii oOydaronuiics B TeUEHHE BCETO IMepHojaa OOydeHHs] 00eCIeYMBACTCS WHIAMBUIYAIbHBIM
HEOTPaHUYEHHBIM JOCTYIIOM K JJIEKTPOHHOH HMH(OPMAIMOHHO-00pa30BaTeIbHON cpele YHHBEPCHUTETA.
DnekTpoHHas  HHPOPMAIMOHHO-00pa3oBaTeNbHAs  cpelJa  O0ecrnevYMBacT  BO3MOXKHOCTH  JIOCTYIIa
oOyuaromierocs u3 Jt000i TOYKH, B KOTOPOH UMeeTcs AOCTYI K MHPOPMAIMOHHO-TEIIEKOMMYHUKAIITMOHHOMN
cetu «VMIHTEepHET», KaK Ha TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMAIMOHHO-00pa3oBaTeIbHas Cpella YHUBEPCUTETa 00ECIIEYNBACT:

— JOCTYIl K y4yeOHBIM IJIaHaM, pabo4yMM MporpaMMaM JTUCHMIUIMH (MOJYJel), MpakTHK, 3JIEKTPOHHBIM
Y4eOHBIM HW3JJaHUSM M 3JEKTPOHHBIM OOpa30BaTENBHBIM PecypcaM, YKa3aHHBIM B pabO4HMX MporpaMMax
JTUCLMIUIAH (MOJYJEN), IPaKTHK;

— (opMupoBaHue IEKTPOHHOTO TOPT(HOINO 00yUaOIIETOCs, B TOM YHCJIE COXpaHEHHE ero paboT U OIEHOK
3a 3TH paboThI;

— ¢uKcanuio xoAa 00pa3oBaTeIbHOTO MpoIEcca, Pe3yIbTATOB MPOMEXYTOUHOMN aTTECTAllMN U PE3yIbTaToOB
ocBoenust OOII OakanaBpuara;

— TPOBEJCHHWE YYEOHBIX 3aHATHH, TPOIETYp OICHKH pPE3yJIbTaToB OOYYECHHWs, pealn3anus KOTOPBIX
MPEIyCMOTPEHA C MPUMEHEHUEM DIIEKTPOHHOTO 00YYEHUSs!, TMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA;
— B3aUMO/ICHCTBUE MEXAYy yJaCTHHUKAMHU 00pa30BaTENIbHOTO IPOIIecca, B TOM YHUCIE CUHXPOHHOE U (WJIH)
ACMHXPOHHOE B3aUMO/IEUCTBUS NOCPeACTBOM ceTH «HTepHeT».

OYHKIIMOHUPOBAHUE DSJECKTPOHHOW WHOOPMAITMOHHO-00pa30BaTEILHON Cpelbl O0ecredynBaeTCs
COOTBETCTBYIOIIMMHU CpeICTBaMU HH(OPMalMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH W KBaluukanuen
pabOTHUKOB, €€ UCIOJIB3YIOMINX U Mo iepKuBatonX. OyHKIIMOHUPOBAHHE AIEKTPOHHON MH(POPMAIIOHHO -
00pa3oBaTeNIbHON Cpe/ibl COOTBETCTBYET 3aKOHOMAaTeNbCTBY Poccuiickoit deaepanuu.

6.2 TpeGoBaHus K MAaTEPUAJIbHO-TEXHUYECKOMY O0ece4eHH 0

MarepuanabHO-TeXHHUECKas: 0a3a YHUBEPCUTETa COOTBETCTBYET JCHCTBYIOIIUM IPOTHUBOIIOKAPHBIM
MpaBHJIaM M HOpMaM M O0ECIIeYMBaeT MPOBEJICHHE BCEX BUAOB JUCHUIUIMHAPHOW W MEXKIUCIMIUTHHAPHOM
MOJITOTOBKH, MPAaKTUYECKOH W HAyYHO-HCCIIEOBATEIILCKON paboThl OO0yYaromuXxcs, MPeayCMOTPEHHBIX
y4eOHBIM IJIAHOM.

[lepeyeHp MaTepUANTBHO-TEXHUYECKOTO OOCCIICUCHHS BKIIFOUACT: JICKIIMOHHBIC YUEOHBIC ayIuTOPUH
(o6opymoBaHHbBIE BUJICOTIPOCKITHOHHBIM 000pyI0BaHUEM VIS NIPE3CHTAIIHIH, cpencTBaMu
3BYKOBOCIIPDOM3BE/ICHUS, JKPAaHOM, M HUMCKOIIWE BBIXOA B MHTEpHET), MOMEUICHUs ISl TMPOBEICHUS
CEMHUHAPCKUX M MPaKTUYECKUX 3aHATUI (000pyAoBaHHbIE yuyeOHOW MeOenbio), OMOMMOTEKY (MMEIOIIYIO
paboune KOMIIBIOTEPHbIE MeCTa [Uis OOydalomMxcs [0 TporpaMMe OakanaBpuara, OCHAICHHbBIC
KOMITBIOTEpaMH C JIOCTYNOM K 0a3aM JaHHBIX M BbIXOJOM B HMHTepHeT), mabopaTopuu, OCHAIEHHBIE
COBPEMEHHBIM 000pyJOBaHHWEM [JIsi BBITIOJHEHUS HAYyYHO-UCCIEIOBATENBCKON pPabOThl, KOMIBIOTEPHBIC
knacchl. [Ipy Mcnoap30BaHUM ANEKTPOHHBIX W3/IaHUN YHHUBEPCUTET 0OECIeUnBaeT KaXI0TO 00YJaroIIerocs
BO BpeMsl CAMOCTOATEIbHON TIOJATOTOBKH pabOYUM MECTOM B KOMIIBIOTEPHOM Kilacce ¢ BBIX0JI0M B MHTepHeT
B COOTBETCTBUU C TPYJOEMKOCTHIO H3y4aeMbIX TUCITUTLIHH.

[Tomemienuss TPEACTaBIAIOT COOOW YydeOHBIE ayIUTOPUU Ui TPOBENEHUS Y4eOHBIX 3aHSATHH,
MPeIyCMOTPEHHBIX TPOrpaMMOii OakanaBpraTa, OCHAIIEHHBIE 000PYIOBAHUEM U TEXHUYECKUMH CPEICTBAMU
o0OyueHus1, COCTaB KOTOPBIX OMpPeAeTseTcs] B pabounX MporpaMMax TUCIUIUIUH (MOTyJIei).
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MarepuanbHo-Texuuueckoe obecrnieuenne OOII GakanaBpuaTa BKIIOUACT:

6.2.1 Odbopyoosanue, Heobxo0umoe 6 06pazosamebHOM npoyuecce

noternuoctarel IPC-Pro MF, P-8; Bpamatomuiics quckoBslii anextpo BDJ(-06, Tepmocrat, BOASHEBIC
0aHu, MarHUTHBIC MEIIAJIKH, MEXaHUYECKHE MEIIAIKH, TUCTUIUISATOPHI, Kamepa COJITHOro TyMaHa Ascott
S120iP, ciekrpodoromerp CD-2000, pH-meTpsl, paspeiBHast mamuHa P-5M, ommerp BUTOK, nedexrockomn
akycruueckuit MUCK-1.0, mummdoBansHO-MOMpOBaNIbHEIN cTaHOK MP-2, craHok muis 3anpeccoBku XQ-2B,
mukpoteepaomep [IMT-3M, metamnorpadudeckuit Mukpockon METAM PB-21/22, mydenbnas meus SNOL
7,2/1100, Tecrep aaresum Elcometer 107, rampBanmueckume ycraHoBku PGG 10/3-B-1,5, mpodunomerp
Mitutoyo Surftest SJ-310, koppo3umerp Bbicokoro paszpemenuss MS1500E Handheld ER Corrosion Data
Logger, maboparopHasi KabrHa JUIsi TOPOIIKOBOTO OKpAIIMBaHUS ¢ mucTosneToM-pactibumntenieM CTAPT-50,
porammonHbIi abpaszuomerp Taber Elcometer 5135, 6ieckomep u uzmepurens DOI Elcometer 480, Tutparop
norenimomerpuueckuii ATII-02, tommmuomep Elcometer 456, ananuTuyeckue BEChl, TEXHUYECKUE BECHI,
KOHJIYKTOMETp C pyuHO#l kommeHcanmen temmnepatypsl HI 2314, yHukanbHas ycTaHOBKa JjIsl BOJHOBOM
00paboTKH U Jp.

6.2.2 Yueono-naznaonvie nocoousn:

y4aeOHbIe TOCOOHS 10 TUCIUIUIMHAM BapHATUBHOM YaCTH MPOTPAMMBbl; METOANYECKHE PEKOMEHTaIluH
K TIPAaKTHYECKUM 3aHATHUSIM; Pa3IaTOYHbIN MaTepHa K JEKIIHOHHBIM KypcaMm; JJIEKTPOHHBIC YYeOHbIE 3/IaHUS
M0 JUCIUTUTMHAM BapUATHBHOW YacTH, HAYYHO-TIOMYJISIPHBIEC AIIEKTPOHHBIC U3IaHUS.

6.2.3 Komnviomepvl,  ungopmayuoHHO-meNeKOMMYHUKAYUOHHbIE — cemu,  ANNapamHo-
npozpammubsie u ayouo6u3yaibHble CPeocmea:

IIEPCOHAJIBHBIE KOMITBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeiBarensMmu CD u DVD, npunrepamu n
MPOTPAaMMHBIMH ~ CPEACTBAMH, TPOEKTOPHI, AKPaHBI, AayAUTOPUU CO CTAIIMOHAPHBIMH KOMIUIEKCAMH
oToOpakeHus: HHPOPMAIIUU C JTFOO0TO AMEKTpOHHOTO HOocuTelss, WEB-kaMmepsl; konmupoBanbHbIE anmaparsl;
JIOKaJIbHasl CEeTh ¢ BBIXOJIOM B MHTEpHET.

6.2.4 Ileuammnuvie u 31eKmporHbIe 00PA308AMENILHBIE U UHPOPMAUUOHHDLIE PECYPChL:

JIEKTPOHHBIE MPE3EHTAllMK K pa3zeiaM JIEKIHOHHBIX KypCOB; y4eOHO-METOIUYECKue pa3paboTKH
KadeApsl B DIEKTPOHHOM BHJE; OYKIETbl M KaTaJord OOOpPYIOBaHMSA, CIIPABOUYHUKU I10 CHIPHEBBIM
MaTepuaiaM, CIPaBOYHUKH MO HAWIYYIIMM JOCTYIHBIM TEXHOJOIHMSM 3JIEKTPOXUMHUYECKUX MPOU3BOJICTB;
CIPaBOYHBIE MaTEPHAJIbI B IIEYATHOM U DJICKTPOHHOM BH/IE.

[Tomemenus i1 caMOCTOATENBHOM pabOThl 00YYarOIMXCs OCHALIEHbI KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO MOAKIIOYEHUs K ceth «VHTepHeT» U oOecmedeHbl JOCTYIIOM B  3JIEKTPOHHYIO
MH(GOPMALMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCHUTETA.

VHuBepcurer  oOecrieyeH  HEOOXOAMMBIM  KOMILJIEKTOM  JIMIEH3MOHHOIO U CBOOOJHO
pacrnpocTpaHseMoro NporpaMMHOIO OOECIIEUEHHUS, 6 MOM YUCTe OMeYeCn8eHHO20 RPOU3600cmea (COCTaB
ompenensercss B paboyux IporpamMmax JUCLHMIUIMH (MOIyleHd) u noonexcum 00HOG1EHUIO npU
Heobxoo0umocmu).

IIpu wucnonb3oBaHMM B 00pa3oBaTEeIbHOM MpOLIECCE MEYAaTHBIX M3JAHUN, B YHUBEPCUTETE
copmupoBaH 6MOINOTEUHbIH (POH, YKOMIJICKTOBAHHBIN IIEUaTHBIMM M3JIaHUSIMU U3 pacyera He MeHee 0,25
9K3EMIUIApa KaXI0T0 U3 U3/1aHUl, yKa3aHHBIX B pab04YMX IMporpaMMax JUCHMILIMH (MOIylIel), mporpaMmMax
IIPAKTUK, HA OJHOTO OOY4YaroUlerocs M3 4ucia JIML, OJHOBPEMEHHO OCBAMBAIOLIMX COOTBETCTBYIOLIYIO
JTUCUUIUIMHY (MOJYJIB), IPOXOSIIUX COOTBETCTBYIOILYIO IPAKTHUKY.

OOyuaromumcest obecriedeH AOCTyN (yOaJ€HHBIH JOCTYI), 6 MOM uucie 6 caydae npumeHeHus
INEKMPOHHO20 00yYEeHUA, OUCMAHUUOHHBIX O00pPA306AMENbHBIX MEXHOI02UIN, K COBPEMEHHBIM
npogdeccuoHaNbHBIM 0a3aM JaHHBIX U HMH()OPMAIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensercs B pabo4yMx MporpaMmax AUCHUUIUIMH (MOAyNeH) M MOJUIEKUT OOHOBIEHHIO (IIpH
HEO0OXOTUMOCTH).

OOyuaromuecss M3 4YHMclIa WHBAIMAOB M JIMI C OrPAaHUUYEHHBIMM BO3MOXHOCTSMM 370POBBS
oOecrieynBarOTCd MEYaTHBIMM W (WJIM) DIEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcaMu B (opmax,
alalTUPOBAHHBIX K OIPAaHUYEHUSIM UX 3/I0POBbSL.

Jlnst peanu3alMi OCHOBHOW 00pa30BaTENIbHOM MpOrpaMMbl MOJATOTOBKU OakallaBpOB HCIHOJIB3YIOTCS
¢doHIBl yueOHOU, y4yeOHO-METOANYECKOH, Hay4YHOH, MEepHUOJUMUECKOM HayuYHO-TEXHHYECKOW IJMTepaTyphl
WNudopmanmnonno-oudauoreunoro nerrpa (MBL) PXTY um. JI.1. MenzaeneeBa u kadenp, yuacTBYOIUX B
peanu3aiyy nporpamMmal.
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Wudopmanmonno-oubnuoreunsrii  nenrp PXTY  wum. .M. MengeneeBa obecrieunBaer
MH(POPMAIMOHHYIO HOJIICPIKKY peanu3anuu IPOTPaMMBI, COJICHCTBYET MOJITOTOBKE
BBICOKOKBATM(UITUPOBAHHBIX  CIEIMATUCTOB, COBEPIICHCTBOBAHUIO Y4eOHOTO IMporecca, HaydHO-
HCCIIEIOBATENILCKOM  pabOThI, CIIOCOOCTBYET pa3BUTHIO MPO(ECCHOHAIBHOW KYIbTYphl — OyIyIIero
CHEIHAJINCTA.

WBI] yauBepcurera obecrednBacT OOYJArOIIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOIUYCCKOW W
Hay4yHOU JuTEpaTypoi, HEOOXOIMMOM Ul pealu3aluyd U KaueCTBEHHOTO OCBOEHHS O0yJarolIMMHCS IO
nmporpaMmMe OakagaBprara 00pa3oBaTeIbHOTO MPOIIecca MO BCeM TUCIUIUINHAM, TpakTikaM U [ 1A ocHOBHOIM
00pa30BaTEIILHON MPOrpaMMBbI TIOJITOTOBKH OAaKaJIaBPOB.

OO6muii 06semM MmHOTOOTpaceBoro pouga MBI cocrasiser 1 719 785 ak3.

@onp y4eOHON M yueOHO-METOAMYECKON JIMTEpaTyphl YKOMILICKTOBAH IEYaTHBIMU M3IAHUSMH U3
pacuera He MeHee 50 PK3eMIUIIPOB KaXKJI0T0 U3 U31aHUH OCHOBHOM JINTEPATYPHI, IEPEUNCICHHON B pabouux
porpamMmax JUCIUIUIAH (MOJyJel), MPaKTUK, K He MEHee 25 9K3eMIUISIPOB JIOTIOTHUTEIEHON JINTepaTyphl Ha
100 oby4aromuxcs.

@oH/ [OTOJHUTENBFHON JHUTEPAaTyphl BKIOYAET MOMHUMO YUE€OHOW JHTEpaTyphl OQHIIHATIbHEIC,
CIpaBOYHO-OMOMMOTrpadrueckue, CrenuaaTu3upoOBaHHbIE OTEUECTBEHHBIE U 3apyOeKHbBIE NMEPUOTUICCKUE U
WHGOPMAIMOHHBIEC W3IAHHS.

NudopmanmonHO-OMOIHOTEUHBIN TIEHTP 00€CIIeYNBAECT CAaMOCTOATEIHLHYIO Pa00Ty 00YyJaromInXxcs B
YUTAIBHBIX 3aJIaX, MPEJIOCTABIAS MIMPOKUNA BBIOODP JIUTEPATYPHI IO aKTyalbHBIM HANpPAaBICHUSM, a TaKXkKe
o0ecrieunBaeT I0CTYI K MPpodecCHOHATFHBIM 0a3aM JaHHBIX, HH(POPMAITHOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM
CHUCTEMaM.

Kaxnprit oOydaroriuiicss o6ecriedeH CBOOOJHBIM JOCTYIIOM M3 JIF0O0OW TOUYKH, B KOTOPOM HMEETCS
noctyn K cetu HTepHeT, K anekTpoHHO-01baroTeunoi cucteme (ObC) YHuBepcuteTa, KOTOpast COAEPKHUT
pa3IUyYHbIEe W3/aHUS 10 OCHOBHBIM M3y4aeMbIM JUCHUIUIMHAM U c(OpMHpOBaHA IO COTJIACOBAHUIO C
paBooOIaIaATeISIMU YIEOHOM U y9eOHO-METOAMYECKOM JINTEpaTyphI.

Jlnst Gojee TOTHOTO M OINEPATUBHOTO CIPABOYHO-OMONMHOrpaguieckoro M HHEGOPMAIIMOHHOTO
obcnyxxuBanus B IBL] peann3oBana TEXHOIOTHS AIEKTPOHHON JOCTABKH JOKYMEHTOB.

JJIeKTPOHHBbIe HH(OPMAMOHHBIE PEeCYPCHI, HCII0JIb3yeMble B Npolecce 00yUeHust

PexBu3UTHI 10T0BOpa

JtexTpoHHbI (HOME!p, AaTa 3aKII0IeHNs, CPOK XapakTepucTuka OM0JIMOTEYHOT 0
Ne pecype el CTBUSA), CCHIJIKA HA CalT donga, 1ocTyn K KOTOpOMY
IBbC, cymma 1orosopa, Mpea0CTABJISIETCS JOTOBOPOM
KOJIMYECTBO KJIoYeil
DJIEKTPOHHO- [IpuHaIe)KHOCTH — CTOPOHHSIS Kommexmun: «Xumusay - u3a-sa HOT,
OubIMoTEYHAS PexBusutel norosopa — OO0 «Xumus» - u3a-sa Jlaboparopus 3HaHUH,

cuctema (ObC) «H3parenbcTBO «JIaHbY» «Xumus» - u3a-sa «JIAHby, «Xumus»-

«JIAHb» Horosop ot 26.09.2020 KHUTY (Ka3zanckuii HallnoHaIbHBIH
Ne 33.03-P-3.1-2173/2020 HUCCIIENOBATEILCKUNA TEXHOJIOTUUECKUI

YHHUBEPCUTET), «XUMUI» - U31-Ba
Cymma norosopa — 747 661-28 OU3BMATIIUT», «udbopmatukay - u3a-
Ba «JIAHb», «HdpopmaTukar-

C 26.09.2020 o 25.09.2021 HanmonaneHelil OTKPBITEI Y HUBEPCUTET
«HTYUT», «THXKEHEPHO-TEXHUUECKUE
Jorosop ot 26.09.2021 Hayku» - u3a-sa «JIAHby,
Ne33.03-P-3.1-3824/2021 «Teopernyeckas MeEXaHUKa» - U3/-Ba
«JIAHbY», OxoHOMHKA 1 MEHEIKMEHT) -
C 26.09.2021 o 25.09.2022 u3a-Ba JlamkoB u K., a Taxxke oT/iebHbIE

W3/1aHUS B COOTBETCTBUH C JJOTOBOpPOM.
Ccruika ga cait ObC —
http://e.lanbook.com

KonunuecTBo kintoueit — nocTyn
JUIsl 3apETUCTPUPOBAHHBIX
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nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid 10CTyN NOCTE
IIEpCOHAIBLHON PErHCTPALUU Ha
caiite OBC.

HpI/IHaIUIC)KHOCTI) — CTOpOHHSISI
PexBusute! norosopa — OO0
«3marenncTBO «JIaHby

Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021
Cymma noroBopa — 498445-10
C 26.09.2021 o 25.09.2022

Ccpuika Ha cant 9bC —
http://e.lanbook.com

KonmuecTBo kimroueit — noctyn
JUTSI 3aPETHUCTPUPOBAHHBIX
noss3oBareeit PXTY ¢ moboro
KOMIIbIOTEpA.

VYV naneHHblid 10CTyN OCTE
MEPCOHAIBHON pErucTpaly Ha
caiite OBC.

Komnexkuun: «Xumusn» - uza-sa HOT,
«Xumus» - u3a-a Jlaboparopus 3HaHUH,
«Xumus» - KHUTY (Kazanckuit
HalIMOHAJIBHBIN UCCIEN0BATEIIbCKUMN
TEXHOJIOTUYECKUN YHUBEPCUTET),
«Xumusa» - uza-sa PU3MATIIUT»,
«udopmaruka» - HarmoHanbHbIN
OtxpsiThiil YauBepcuter « MHTYU T,
DKOHOMHKA U MEHEIHDKMEHT) - U3/-Ba
HamkoB u K., a Takke oTaeIbHbIS
W3JaHUA U3 KOJUIEKIIUN JPYruX
M31aTeNbCTB B COOTBETCTBUU C
JoroBopom.

[IpuHaIe)KHOCTH — CTOPOHHSIS
PexBusutel norosopa — OO0
«M3marenbcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccruika gHa cait ObC —
http://e.lanbook.com

KonunuecTBo kimtoueit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noab3oBateneii PXTY ¢ moboro
KOMIIBIOTEPA.

Y 1aneHHsli 10CTYH NOCTE
MepCOHANBHON PEruCcTpallii Ha
caiite OBbC.

«Xumus» - u3a-sa «JIAHby,
«Muadopmarukay - u3a-sa «JJAHbDb»,
«HXKEeHEpPHO-TEXHUYECKUE HAYKN» - U3/~
Ba «JIAHb», «Teopernueckas MmexaHuKa
- m3n-Ba «JIAHby, «®usukay - u3a-sa
«JIAHDb», a Takke OTIeNbHBIC U3JaHUS 13
JpYruX KOJUIEKLMI U3JaTelIbCTBa
«JIAHb» B cooTBeTcTBUU ¢ [[oroBOpoM.
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DNEKTPOHHO - [IpuHaaneXHOCTb — COOCTBEHHAsE | DIIEKTPOHHBIE BEPCUH YUEOHBIX U
OoubnmoTeyHas PXTY. Hay4yHbIX U34aHUi aBTOpoB PXTY
cuctema UBI] o Bcem OOIL.
PXTY um. Ccpuika Ha cailt 9bC —
J.U. Menneneea | http://lib.muctr.ru/
(na 6aze AUBC
«UpOucy) Joctyn i noas3oBarenen
PXTY c moboro koMmeroTepa
Wudopmanmonno- | [IpuHAIEKHOCTH CTOPOHHSIS. DnekTpoHHas 6MOIMOTEKa HOPMATUBHO-
CIpaBOYHast PexBuzutel koHTpakta — OO0 TexHuyeckux uznanuid. Conepxxur dosee
cucrema «MHOOPMITPOEKT-Lentp» 40000 HAIIMOHAJIBHBIX CTAHJIAPTOB U JIp.
«TEXOKCIIEPT» HTA
«Hopwmsl, npaBuna, | Kontpakr ot 24.12.2021
CTaHJapThI 216-2773A/2021
Poccun».
Cymma norosopa — 887 604-00
C 01.01.2022 mo 31.12.2022
Ccpuika Ha caidt ObC —
http://reforma.kodeks.ru/reforma/
Komunaectso xiroueii — 10
JIMLIEH3UM + JOKaJbHBIN JTOCTYII C
komnbroTepoB UBLI.
DIJIEKTPOHHAS [IpuHagyIeKHOCTH — CTOPOHHSIS B OB/1 nocTymnHbl 37€KTPOHHBIE BEPCUU
onbmmoTeka PexBu3uthl norosopa — ®I'bY nucceprtanuii Poccuiickoi
JUCCEPTAIHI PI'b ['ocynapcTBeHHOM OMOIMOTEKH:
(OBJ1 PT'B) Jorosop ot 23.04.2021 ¢ 1998 roga — 1o crieMaAIbLHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMUYECKHUE HAYKN,
«¥Opunmyeckre HayKn»,
CymmMma norosopa — 398 840-00 «Ilemaroruvyeckue HayKu» U
«[Icuxomoruyeckue HayKn»;
C 23.04.2021 mo 22.04.2022 ¢ 2004 rona - 1o BCeM CHEIHAIBHOCTSM,
KpOMe MEIUIIMHBI U (apMaluu;
Ccrpuika Ha cait ObC — ¢ 2007 roxa - 1o BCeM CHEIHAIbHOCTSM,
http://diss.rsl.ru BKJItOYasi pabOTHI 10 MEAMIIMHE U
dapmaruu.
KonnuecTBo xiroueit — 10
nureH3ui + pacneyatka B MBI,
bJI BUHUTHU PAH | [IpuHamiie:;kHOCTh — CTOPOHHSS Kpymnueiimas B Poccun 6a3 1aHHBIX IO

PexBusutel norosopa- BUHUTU
PAH

Jorosop ot 20.04.2022

Ne 33.03-P-3.1-4426/2022

CymmMma norosopa - 100 000-00
C 20.04.2022 no 19.04.2023

CcrlUIKa Ha CalT —
http://www.Viniti.ru/

€CTECTBEHHBIM, TOUHBIM U TEXHUYECKUM
HaykaM. Bxirouaet matepuanst PXK
(PedeparuBnoro xxypuana) BUHUTU ¢
1981 r. O6mmit 066em b1 — Gonee 28

MJIH. IOKYMCHTOB
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KomnmnuectBo Kirouen —
JIOKAJIBHBIN JOCTYN JJISt
noJsis3oBarenerd PXTY B UBL]
PXTYV.

Hayuno-
AIEKTPOHHAS
oubnmmoTeka
«eLibrary.ru»

[IpuHa1eXxHOCTh — CTOPOHHSS
PexBusuTel norosopa —

00O Hayynast 3neKTpoHHas
ouobinmnorexa,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

CymmMma norosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CchpUIKa Ha CauT —
http://elibrary.ru

KonmuecTBo kimroueit — noctyn
U1t moJsib3oBatenet PXTY mo IP-
aZipecaM HEOTpaHUYECH.

VYV naneHHblid 10CTyN OCTE
MEePCOHAIBHON pErucTpalvy Ha
caiite HOB.

Hayunas snexkrponnast Oubinorexa
eLIBRARY.RU — st0 kpynueimmit
poccuiickuii nHHOPMAITHOHHO-
AQHAJTUTHYECKHUH MOPTAJ B 00JIACTH HAYKH,
TEXHOJIOTUH, MEUIIUHBI 1 00pa30BaHus,
coJiepKaruil pedepaTsl U MOJIHBIE TEKCTHI
Oosee 29 MITH Hay4HBIX CTaTeH U
MyOJTUKAINiA, B TOM YHCJIE IIEKTPOHHBIE
Bepcuu 6osee 5600 poccuiickux Hay4HO-
TEXHUYECKUX KYPHAJIOB.

CnpaBoyHo-
MpaBoBas cucTeMa
lapanT»

[MpuHaIIEKHOCTD — CTOPOHHSIS
Kontpakr ot 27.12.2021

Ne 215-2745A/2021

CymmMma konTpakta 680 580-00
C 01.01.2022 o 31.12.2022

CchpUIKa HA CalT —
http://www.qgarant.ru/

KonnuecTBo kimtoueit — noctyn
1 nnoab3oBatener PXTY mo IP-
aJpecaM HEOTrpaHUYECH

["apaHT — cipaBOYHO-TIpaBOBask CUCTEMA
0 3aKOHOAATENLCTBY Poccuiickoit
denepanuu.

DNEeKTPOHHO-
OMOIMOTEUHAS
cHucTeMa
H3JaTeIbCTBA
«IOPAUT»

[IpuHaIEKHOCTh — CTOPOHHSS
«ONEeKTPOHHOE U3AATEIbCTBO
FOPAIT»

Jorosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

CymmMma norosopa — 478 304.00
C 16.03.2022 no 15.03.2023

Cchuika Ha caitT — https://biblio-
online.ru/

OneKTpoHHas OMOIMOTEKa BKIIOYAET
601ee 5000 HauMeHOBaHUH y4eOHUKOB U
y4eOHBIX TOCOOUH O BCEM OTpacisim
3HAHUU U1 BCEX YPOBHEMN
npo¢ecCHOHATBLHOTO 00pa30BaHMs

OT BEAYIIHX HAYYHBIX IIKOJI C
coOmo/IecHueM TpeOOBaHUI HOBBIX
®I'OCos.
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KosmnuecTBo Kimtouei — 1ocTyn
JUIS 3aperuCTPUPOBAHHBIX
nosik3oBateneit PXTVY ¢ moboro
KOMIIBIOTEpA.

VY najnieHHbId TOCTYII ITOCIE
MEPCOHAIIBHON PETUCTPaLlUM Ha
caiite ObC.

DNeKTPOHHO-
OoubnroTeyHas
cucrema
«KoHCynpTaHT
CTYIACHTa»

HpI/IHaIUIC)KHOCTI) — CTOPOHHSAA
00O «Ilonutexpecypc»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

Cymma noroBopa — 258 488 - 00
C 16.03.2022 mo 15.03.2023

CchlUIKa Ha CalT —
http://www.studentlibrary.ru

KonmuecTBo kimroueit — noctyn
JUTSI 3aPETHCTPUPOBAHHBIX
noss3oBareeit PXTY ¢ moboro
KOMIIBIOTEpA.

VYV naneHHblid 10CTyN OCTE
MEePCOHAIBHON pEruCTpalvy Ha
caiite OBbC.

KommuiekT u3ganuii, BXoaAux B 0azy
TAHHBIX «JIEKTPOHHAsT OMOIHOTEKA
TexHuyeckoro BY3ay.

10

DJIEKTPOHHO-
OubaMoTEUYHAS
cHcTeMa
«ZNANIUM.COM

»

[IpuHa1€XHOCTh — CTOPOHHSS
000 «(3HAHHNYM»,

Horosop ot 06.04.2022

Ne 48 36¢/33.03-P-3.1-4378/2022

CymmMma morosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CchpUIKa HA CalT —
https://znanium.com/

KonnuecTBo kitouelt - 1ocTym it
3apEruCTPUPOBAHHBIX
noJib3oBaTesie PXTY ¢ aro00ro
KOMIIBIOTEPA.

Konneknus n3nanuii yaeOHUKOB U
y4eOHBIX MTOCOOHI TI0 Pa3TUYHBIM
OTpacysiM 3HAHUM JIJ11 BCEX YPOBHEU
poeCCHOHAIIBHOTO 00pa30BaHUSL.

11

WNudopmanronHo-
aHAJTMTHYECKas
cucrema Science
Index

[IpuHaI€XHOCTD — CTOPOHHSAS
00O «HayuHas aneKTpoHHast
O6ubnmoTeKa

Jorosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

CymmMma norosopa — 108 000-00

C 11.04.2022 no 10.04.2023

Cucremaruzanus, KOppeKTUPOBKa
npo¢ueit yuenslx PXTY u yHuBepcurera
B LIEJIOM. AHAIN3 MyOIMKAIIMOHHON
AKTUBHOCTH COTPYJHUKOB YHUBEPCUTETA.
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http://www.studentlibrary.ru/
https://znanium.com/

CcrhUIKa Ha CalT —
http://elibrary.ru

KomnuectBo ximroueit —
JOKAJIBHBIN JOCTYN JJISt
cotpyrHukoB MBI

BecrnaTable apXUBHBIC KOJUICKIIMH, TPHOOpETeHHBIE MUHOOPHAYKH JIJIsl BY30B.

Apxus U3narensctBa American Association for the Advancement of Science.lTaker «Science
Classic» 1880-1996

Apxus M3nareasctea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3narennscrBa Macrturyra dusukn (BenmumkoOpuranus). I1aker «Historical Archive 1874-
1999» ¢ mepBOro BhINYCKa KaXKI0Tro »KypHaa mo 1999, 1874-1999

Apxus usnarensctsa Nature Publishing Group. ITaker «Nature» ¢ mepBoro BeITyCKa IEPBOTO
nomMepa o 2010, 1869-2010

Apxus usnarenscra Oxford University Press. TTaker «Archive Complete» ¢ mepBoro BeITycKa
Ka)kJ0T0 KypHaia mo 1995, 1849-1995

ApxuB m3narenncra Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro BEIITycKa
Ka)k7oro xypHaia mo 1998, 1890-1998

ApxuB m3narenncrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIycKa Ka)KJIOro
KypHaia mo 1996, 1798-1997

Apxus usnarensctea Cambridge University Press. TTaker «Cambridge Journals Digital Archive
(CJDA)» ¢ iepBOro BBIITyCKa Ka)J10T0 sKypHayia mo 2011, 1827-2011

Apxus xypHaiaoB KoposieBckoro xumuueckoro oomectsa(RSC). 1841-2007

ApPXHB KOJUICKITUH KYPHATOB AMEpHKaHCKOTO reodusndeckoro corosa (AGU), npenocrapisieMblii
n3garenbcrBoM Wiley Subscription Services, Inc. 1896-1996

becrutatapie oduimanbHbIe OTKPHITHIE pecypchl IHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6beaunsier 6omee 10000 HaydHBIX )KYPHAJIOB 10 PA3TMYHBIM OTPACIISAM 3HAHUH (OKOJIO0 2
MWITHOHOB cTarei) 3134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pazmenieno 6osiee 3000 KHUAT TIO pa3IUYHBIM OTPACIISIM 3HAHHM, TTPEAOCTABICHHBIX 122
Hay4YHBIMH H3aTCIIbCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/

ba3za nannbix Brimrovaet 6osee 300 pereH3upyeMbIX )KypHAIOB IO OMOMEUITUHE, MEAUITMHE 1
€CTECTBEHHBIM HaykaM. Bce cTaTtbu, pa3MenieHHble B 6a3e, HaXOATCsl B CBOOOIHOM JIOCTYTIE.

4, DnekTpoHHBIH pecypc arXiv https://arxiv.org/

KpymnHelinmm OecriiaTHbIN apXuB 3JEKTPOHHBIX HAYYHBIX MyOIHKaUi 1O pa3aenam GU3HKH,
MaTeMaTHKH, HHHOPMATHKH, MEXaHUKH, aCTPOHOMHUH ¥ Onosioruu. MimeeTcst moaApoOHBINA TEMaTHYECKUMA
KaTajor ¥ BO3MOXHOCTb MOKMCKA CTaTel M0 MHOKECTBY KPUTEPUEB.

5. Kosnekius sxypuanos MDPI AG http://www.mdpi.com/

MHoroaucuuIUIMHAPHBIA UPPOBOI U31aTENBCKUI pecypce, ABIseTCs IaThopMOoi A
PEIeH3UPYEMBIX HAYYHBIX KYPHAIOB OTKPBITOTO nocTyna, u3aawmuxcs MDPI AG (bazens, lIBeiiapus).
N3natenbcTBo BhImyckaeT 6osee 120 pa3sHOOOpa3HBIX NMEKTPOHHBIX KYPHAIIOB, HAXOAALIUXCS B OTKPHITOM
JOCTYIIE.

6. N3aarenscTBO ¢ OTKpBITHIM Aoctymom InTech http://www.intechopen.com/

[lepBoe u kpymHeiiiee B MUPE U3aTEILCTBO, MyOIHKYIOIIee KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayuyHbix u3ganuii. OCHOBHAS TeMaTH4YecKas HAMPABIECHHOCTh - GU3NYECKUE U TEXHUUECKUE HAYKH,
TEXHOJIOTUH, METUITMTHCKUE HAYKU, HAYKH O KU3HH.

7. baza nannbix xumuueckux coequnenuit ChemSpider http://www.chemspider.com/

ChemSpider — sTo GecriiaTHas XuMHUUecKas 0a3a JaHHBIX, TPEIOCTABIISIONIAs OBICTPBIN TOCTYI K
Oonee yeM 28 MIIDTHOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOU MH(popMaiuu. Pecypc nmpuHaiexut
Koponesckomy xummnueckomy obmectBy Benukooputanuu (Royal Society of Chemistry).

8. Komnekuus xypuanos PLOS ONE http://journals.plos.org/plosone/
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http://elibrary.ru/
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/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/

PLOS ONE — kosutekuus >kypHaJIOB, B KOTOPBIX IMYyOJUKYIOTCS OTYETHl O HOBBIX UCCIIEIOBAaHUSX B
00J1aCTH €CTECTBEHHBIX HayK U MEAULIMHBL. Bce xypHanbl pa3MerieHnsl B cBoOoaHoM foctyre (Open
Access), Bce CTaTbU MPOXOJIAT CTPOTrOE€ HAYyUYHOE PELEH3UPOBAHHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo no matentam u ToBapHbIM 3HaKaMm CIIIA — USPTO — npenocTasisier cBOOOAHBIH
JIOCTYII K aMEPUKAaHCKUM ITaTeHTaM, OIlyOJMKoBaHHbBIM ¢ 1976 r. Ilo HacTosiiee Bpemsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tarents! (100 maTeHTHBIE 3asBKH) OoJiee SO HAIIMOHAIBHBIX U HECKOJIBKUX MEXKyHAPOIHBIX
MaTEeHTHBIX OI0pPO, B TOM uucie nociHbie TeKCThl nareHToB CIIA, Poccuu, ®panuuu, Anonun u ap.

11.  ®denepanbHblit WHCTUTYT IIPOMBIILITIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypcest DUTIC cBobo1HOTO HOCTYMIA:

- DnektpoHHble OroeTenu. M3o06perenus. [lonesnbie Moaeny.

- OTKpBIThIE peeCTpbl POCCUHCKUX U300PETEHHI 1 3aBOK HAa U300pETEHMUSL.

- Pedepatbr poccuiickux maTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [TonHbIe TEKCTHI POCCUMCKUX MATEHTHBIX IOKYMEHTOB U3 MOCIIEIHETO 0(UIINATBHOTO
OroJITIeTeHS.

6.3 TpeGoBanusi Kk KaJApoBbIM ycjaoBusiM peanuzanun OOII 6akanaBpuara

Peanmuzarust OOII GakanaBpuara obecrieunBaeTcs MeJarornaeCKuMu pabOTHUKaMH YHUBEPCHUTETA, a
TaKKe JIMIIaMH, IpuBJIekaeMbIMH K peanm3aruu OOI1 6akaiaBpruata Ha HHBIX YCIOBHUSX.

KBaymdukanusi memarorndeckux paOOTHHKOB YHHUBEPCHTETa COOTBETCTBYET KBAIM(DHKAIIMOHHBIM
TpeOOBaHUSM, YKAa3aHHBIM B KBAJTM(DUKAITMOHHBIX CIIPABOYHHUKAX U (KMJIH) MPO(HeCcCHOHATBHBIX CTaHAapTaX.

He menee 60 npoyenmoe YUCICHHOCTH NEJArOrMYECKUX PAOOTHUKOB YHUBEPCUTETA, YUaCTBYIOIINX
B peanuzaruu OOI1 6akanaBpuata, v U1, TPUBJIEKaeMbIX YHUBEpCUTETOM K peanusanuu OOII 6akanaBpuara
Ha MHBIX YCIOBHUSAX (UCXOAS W3 KOJUYECTBA 3aMEIIaeMbIX CTaBOK, MPUBEICHHOIO K IEIOYHCICHHBIM
3HAYCHHIM), BEAYT HAYYHYIO, y4eOHO-METOAMYECKYIO U (MJIM) MPAKTHYECKYI0 padoTy, COOTBETCTBYIOIIYIO
PO GUITIO TIPETI0IaBAEMOM TUCIUTTUHBI (MOTYJIs).

He menee 5 npouyenmog 4UCIeHHOCTH MEJArOrnueckux pabOTHUKOB YHUBEPCUTETA, YYaCTBYIOIINX B
peanuzanuu OOII GakanaBpuata, U JHIl, IPUBJICKAEMbIX YHHUBEepcUTeTOM K peanm3anuu OOIl 6akanaBpuara
Ha MHBIX YCIOBHUSAX (UCXOAS W3 KOJUYECTBA 3aMEIIaeMbIX CTaBOK, MPUBEICHHOIO K IEIOYHCICHHBIM
3HAYEHUSIM), SBISIOTCS PYKOBOJUTEISIMU U (WIM) PaOOTHUKAMHM WHBIX OPraHU3allUdid, OCYIIECTBIISIOIIUMHU
TPYIOBYIO  JIESITEIBHOCT, B MpodeccHoHaNIbHON  cdepe, COOTBETCTBYIOLIEH MpoQeccruoHalIbHON
JesITeNIbHOCTH, K KOTOPOI TOTOBSITCS BBIITYCKHUKHU (MMEIOT CTa)X paboThl B JaHHOH MpodeccuoHanbHoi chepe
HE MEHee 3 JIeT).

He menee 60 npouenmoeé 4YVCICHHOCTH TI€Iaroru4eckuX paOOTHUKOB YHUBEpPCUTETAa M JIHII,
MIPUBJIEKAEMBIX K 00pa30BaTEIbHON IEATEIHHOCTH YHUBEPCUTETA HA UHBIX YCIOBHX (MCXO/IS U3 KOJIMYECTBA
3aMeIaeMBIX CTaBOK, MPUBEJICHHOTO K IIEIOUNCICHHBIM 3HAYCHHSIM ), UMEIOT YUEHYIO CTEIeHb (B TOM UHUCIIe
YUEHYIO CTeIeHb, OJYYeHHYI0 B MTHOCTPAaHHOM TOCyIapCcTBE U pu3HaBaemyto B Poccuiickoit @exnepanum) u
(unu) ydeHoe 3BaHUE (B TOM 4YHCIIE YYEHOE 3BaHHE, IOJIYYEHHOE B MHOCTPAHHOM TOCYIapcTBe U
npusHaBaeMoe B Poccuiickoit denepanun).

6.4 TpeOoBanus k puHaHCOBBIM ycjaoBusiM peanusanun OOII 0akanaspuara

dunancoBoe obecneuenue peanuzanuu OOIl GakanmaBpuaTa OCyIIECTBISIETCS B 00beMe HE HIDKE
3HaYeHUH 0a30BBIX HOPMATUBHBIX 3aTpaT Ha OKa3aHME TOCYJapCTBEHHBIX YCIyr IO peaau3aliu
o0Opa3oBaTeNbHBIX MIpPOTpamMM BBICHIETO OOpa3oBaHUs — MporpamMm OakajnaBpuaTta W 3HAuYCHHH
KOPPEKTHPYIOLINX K03(pPUimeHToB Kk 6a30BBIM HOPMATHUBaAM 3aTpart, onpeaensieMblx MUHHCTEPCTBOM HAayKH
u BbIciIero oopazoBanus Poccuiickoit denepannu.

6.5 TpeOoBaHMsA K NPUMEHsIEeMbIM MEXaHH3MaM OLCHKH KayecTBa 00pa30BaTe/IbHOM 1esiTeIbHOCTH B
noaAroroBku odyyarmuxcsa no OOII dakanaBpuara
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KagectBo 00pa3oBarenbHON JEATENBHOCTH M TOAroToBKM oOyuatommuxcst OOIl GakanaBpuara
OIPENENSIETCd B paMKax CUCTEMbl BHYTPEHHEW OLIEHKHM, @ TAaKKE€ CHUCTEMbl BHEIIHEW OLIEHKH, B KOTOPOU
YHUBEPCUTET MIPUHUMAET y4acTHe Ha T0OPOBOJILHON OCHOBE.

B nensax cosepuienctBoBanus OOII 6akanaBpuara npyu NpoBeICHUH PETYISPHON BHYTPEHHEN OLIEHKU
KadyecTBa 00pa30BaTeNIbHON IEATEIILHOCTH B OAroTOBKM oOydaromuxcs o OOII 6akanaBpuata npuBiIeKaeT
pabotomareneit u (Win) WX OOBEIUHEHMS, WHBIX IOPUAMYECKHX M (W) (U3HUUECKUX JIUL, BKIIOYAS
Me/IarOTHYECKUX paOOTHUKOB YHUBEPCHUTETA.

B pamkax BHYTpeHHEH CHCTEMBI OIICHKH KadecTBa oOpaszoBarenbHOU nesrensHocTH 1o OOIT
OakanaBpuaTa OOYYAIOIIMMCS NPEIOCTABISACTCS BO3MOXKHOCTH OLCHHBAHUS YCIOBUH, COJEpKAHHSA,
OpraHu3allii M KadecTBa 0Opa3oBaTEIbHOTO TpOIecca B IEJIOM M OTICNBHBIX AUCHUIUIMH (MOMIyJei) u
MPAKTHUK.

BHemrHss orieHKa kayecTBa 00pa30BaTebHON NIEATEIHLHOCTH M0 MporpamMMe OakajgaBpuaTa B paMKax
MPOIeTyphl TOCYJApPCTBEHHON aKKPEIUTAIUU OCYIIECTBIISIETCS C IETbI0 TOATBEPIKICHHS COOTBETCTBHS
00pazoBaTesIbHON JESTEIHHOCTH 10 TIporpamme bakanaBpuata tpedoBanusm OI'OC BO.

BHemHss onieHKa KayecTBa 00pa30BaTENbHON JEATEIBHOCTH U MOAroToBKU oOyvatomuxcs no OOIT
OakajaBpuaTa MOXKET OCYIIECTBIIATBCS B paMKax HpoQecCHOHATBFHO-00MIECTBEHHON aKKpeIuTallny,
MIPOBOIUMOM paboTOAATENIMH, NX 00BETMHEHUSMH, a TAK)KE YIIOJTHOMOYSHHBIMHA UMH OPTaHU3AIISIMHU, B TOM
qrcie WHOCTPAHHBIMHM OpPTaHHM3alMsIMH, JIMOO aBTOPH30BAHHBIMH HAIMOHAIBHBIMH MPO(ECCHOHATBHO-
0O0IIeCTBEHHBIMH OPTraHU3aIMSIMU, BXOASIIUMHE B MEXKIYHAPOIHBIE CTPYKTYPBI, C IENTBI0 TPH3HAHNS Ka4eCTBa
¥ YpOBHS TOATOTOBKH BBITYCKHHKOB OTBEUYAIOMIMMHU TPeOOBaHMUSAM MPO(ECCHOHANBHBIX CTaHAAPTOB (IIpH
Hanu4uumn) U (Win) TpeOOBaHUSIM PhIHKA TPYyJa K CHEIHATINCTaM COOTBETCTBYIOUIETO PO uIIs.
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7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH KAYECTBA
OCBOEHMSA OBYUHAIOIIUMHUCHA ITPOI'PAMMBbI BAKAJIABPUATA

B cootBerctBumM ¢ ®I'OC BO 3++ no nanpasnenuto noarorosku 18.03.01 Xumuyeckasi TeXH0J10TUsA
OlICHKa KayecTBa ocBoeHus oOyvaromumucs OOIl OakamaBpuara BKIIOYAeT TEKYIIUH KOHTPOJIb
YCIIEBaEMOCTH, POMEXKYTOUHYIO arTecTtanuio 1 [ MA oOy4aromumxcs.

HopmaTtuBHO-MeTOTMUECKOEe 00ecreueHre TEKYIIEro KOHTPOJIS YCIEBAEMOCTH, MPOMEXKYTOYHON
arrectaiuu U ['MA obyuarommxcs mo OOII 6akanaBpuata ocymiectsisiercsi B cootBercteun ¢ ®I'OC BO
3++ 1 JTOKaTbHBIMA HOPMATUBHBIMU aKTaMH YHUBEPCUTETA.

Texywuii KOHMPOb, NPOMENCYMOYHAA ammecmayus U ammecmayuorHHble UCNbIMAHUS UMO20801
(eocyoapcmeennoii umozogoti) ammecmayuu evinycknukog OOII baxanaspuama

Texkymuii KOHTpOJIb W TPOMEXKYTOUYHAs arTecTalus IO BCEM BUIAM YUeOHOM [esSTeNIbHOCTH
oOyuaronuxcs OCYIIECTBIISIETCS B COOTBETCTBMM ¢ TpeboBaHusMHU [lojokeHuss o peHTHHrOBOW CUCTEMeE
OIIEHKH KauecTBa yueOHOUW pabothl crymeHtoB B PXTY wum. JI.U. MenneneeBa, mpUHSITOTO pPEIICHUEM
VYuenoro coera PXTY um. J[.M. MenaeneeBa ot 26.02.2020, nmpoTtokosn No 8, BBEACHHOTO B JCWUCTBHUE
npukazoM pekropa PXTY um. JI.U. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texkymuii KOHTPOJIb YyCIIEBAEMOCTH OOydaromuxcs OOEeCleunBaeT OIEHKY YpPOBHS OCBOEHHUS
JTUCHMIUIMH, IPOXOKEHUS NMPaKTUK, BeinosHeHns BKP u npoBoauTcs npenonasareneM Ha 1r000M U3 BUJOB
y4eOHBIX 3aHATUN. O0A3amenbHOll COCMABAAIOWell MEKYyUie20 KOHMPOaA YCheeaemMoCmu A611emca yuem
npenooagamenamu NOCEU,AeMOCmU yUeOHbIX 3anamuil odyyarowumuca. 1o pesyapTaTam TEKYyIIETro
KOHTpPOJISl YCIIEBAEMOCTH TPH pa3a B CEMECTp JIi BCEX KypCOB IO BCEM IUCIHUIUIMHAM TPOBOJUTCS
aTTecTaIus 00yJaroIIuXxcsl.

[IpomexyTouHas aTTecTalys IpoBOAUTCS B (POpME S9K3aMEHOB, 3a4E€TOB C OI[EHKOM M 3a4EeTOB JIJIsl BCEX
KypCOB IO JUCHMIUIMHAM U IMPAKTHKaM, MPEAYCMOTPEHHBIM y4eOHBIM IJIaHOM. Pe3ynbTaThl cauu 3a4eToB
OIICHUBAIOTCSI HA «3aUYTEHOY», «HE 3aYTEHO)»; 3aYETOB C OILICHKOW U 3K3aMEHOB — Ha «OTJIUYHO», «XOPOLIO»,
«YZIOBIIETBOPUTEIHHO», «HEYAOBIECTBOPUTEIHHOY.

[Ipu ocBoennn Hactosmiert OOIT GakanaBpuaTa U3ydeHUE YacTH AUCIIUIUIMH MOXKET OBITh 3aMEHEHO
Ha OHJIAWH-KYpPCBHI, TPU YCIOBUH, YTO B pe3yibTaTe OCBOCHHUS OHJAWH-Kypca (OPMHPYIOTCS Te XKe
KOMITIETEHIMH (4acTh KOMIIETEHLIU), YTO U B PaMKaX yKa3aHHBIX TUCHUIUIMH. OHIAHH-KypC AODKEH ObITh
BBIOpaH U peain30BaH B cOOTBETCTBUU ¢ [losokeHneM o 3auere pe3yabTaTOB OCBOEHUS OTKPBITHIX OHJIAHH-
KYpPCOB, peain3yeMbIX oOpa3zoBaTenbHbIMU opranm3anusmu, B PXTY um. .M. MenaeneeBa, mpuHATOTO
pemenrieM Yuenoro coera PXTY um. .M. Menneneea ot 27.03.2020, npotokona Ne 9, BBeIEeHHOroO B
nerctBue npukazom pekropa PXTY um. J[.M. MenaeneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcss B COOTBETCTBHHM € TpeboBaHusiMu [lojiokeHuss o TOpsSAKE HPOBEACHUS
rOCy/IapCTBEHHOW HUTOTOBOM aTTecTali Mo 00pa30oBaTENbHBIM IMPOrpaMMaM BBICIIErO OOpa30BaHUA —
nmporpaMMmamM OakaiaBpuaTa, MporpaMMaM CHeluanuTeTa, nmporpammam maructparypsl B PXTY um. JI.W.
MenneneeBa, npuHaToro pemenrueM Ydyenoro copera PXTY um. JI.W. Menneneesa ot 30.10.2019, npoTokon
No 3, BBeneHHoro B jeiictBue npukazoMm pektopa PXTY um. JI.1. MenaeneeBa ot 14.11.2019 Ne 646A;
[TonoxeHuss O BBIMYCKHOW KBaNU(UKALMOHHOW paboTe st oOydarommxcs MO 00pa3oBaTelbHBIM
mporpaMMaM BBICIIEr0 O0pa3oBaHus — mporpamMmaMm OakajaBpuara, MporpaMmaM CIEHUAINTETa,
nporpamMmam maructparypsl B PXTVY nMm. JI.. MenaeneeBa, NpuHATOTO penieHrueM Y4yeHoro cosera PXTY
nM. J[.11. Menneneesa ot 30.10.2019, npotoxon Ne 3, BBeneHHOrO B AeiicTBue npuka3oM pekropa PXTY um.
.M. MengeneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatoTcst oOydaromyecs, He UMEIOIINE aKaJeMHUUeCKON 3aJ0JDKEHHOCTH U B TOJHOM
oObeme BbIMoJHUBIIKE Y4eOHbIM miuaH mo OOII GakanaBpuata B cootBerctBUH ¢ ®I'OC BO 3++ mo
HanpasieHuto noAaroroBku 18.03.01 Xummuyeckas texnosnorusi. lns nposenenus 'MMA B yHuBepcurete
€XKEroHO (OPMHUPYIOTCS TOCYAAPCTBEHHBIE SK3aMeHalMoHHble Komuccuu (I'DK) u  anemnsumoHHbIe
komuccuu. Tembl BKP oTpakaror akTyanbHbIe IPOOJIEMBI, CBSI3aHHBIE C HanpaBienueM noarotosku 18.03.01
XuMHU4YecKasi TeXHOJIOTHsA. YHUBEPCUTET YTBEP)KIAeT MEPEeYeHb TEM BBIMTYCKHBIX KBAIM(UKAIMOHHBIX
paboT, npeanaraeMpIx oOydarouumMcs (J1anee — nepeyeHb TeM), U IOBOJUT €ro 10 CBEACHUS 00ydYaroInXCs
HE TN03/1HEE YeM 3a 6 MECSIIEB 10 1aThl Hayalla TOCYJapCTBEHHON UTOrOBOM aTTECTalMK.

Tema BKP mepcoHasbHO A7s1 KaXJ0TO0 OOYYarolIerocsi yTBEpKIAaeTcsl MpHUKa3oM MPOPEKTopa IO
YHUBEPCUTETY Tepel Ha4aJlOM BBINOJHEHHS BBIITYCKHOW KBaJM(UKAIIMOHHONW paboThl. J[aHHBIM mpHKa3zom
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yTBepxaaercs Takxke pykosoautenb BKP. Ilepen nauanom Beimonnenuss BKP oOyuatomuiicst coBMecTHO ¢
PYKOBOJUTENIEM COCTABIIAET NHIMBUIYAJIbHBIN TUIAH IOATOTOBKY U BbinoJHeHus BKP, npegycMarpuarommi
OYEpEeHOCTh M CPOKH BBITIOJTHEHHS OTICIBHBIX 4acTei paboThl. TekcT mosicHuTenbHOU 3amucku BKP
IIPOBEPSIETCSl HA HAJIMYUE HEMPAaBOMEPHBIX 3aMMCTBOBaHMU. [IpoBepka ocyiiecTBiI€TCs B COOTBETCTBUU C
[TonoxeHreM O TOPsAKE MPOBEPKH BBIMTYCKHBIX KBATU(HUKAIMOHHBIX pabOT M HAy4YHBIX JOKIAZ0B 00
OCHOBHBIX DPE3yJIbTaTaX IMOJTrOTOBJICHHBIX HAayYHO-KBAIM(HUKAIMOHHBIX paboT (auccepranmii) Ha 00BEM
3aMMCTBOBAHUS M MX pa3MEUICHUS B 3JIEKTpPOHHO-OnOinoteunoil cucreme PXTY um. JI.U. Menzaeneena,
HNpUHATBHIM pemieHneM YdyeHoro coBera PXTY um. .. MenaneneeBa ot 30.10.2019, npotokon Ne 3,
BBEJICHHBIM B JieiicTBue npuka3oM pektopa PXTY um. JI.M. Menneneesa ot 14.11.2019 Ne 646A.

3amura BKP npoBoautcs Ha oTkpbIThiX 3acenanusx ['OK ¢ ydactueM He MeHee ABYyX TpeTed ee
cocraBa. ['paduk 3ammurel BKP cocTaBisercs mo corimacoBaHuio ¢ 00y4aronuMuUCs U JOBOJAUTCS 0 CBEICHUS
oOyuaronuxcs He no3aHee, ueM 3a 30 nuelt 1o Hayana padotsl ['OK. Pesynbrarsl padotsl I'OK onpenenstores
OIICHKaMH «OTIUYHO», «XOPOILO0», «YAOBIETBOPUTEIHHOY», «HEYJOBIETBOPUTEIHLHO» U OOBSIBIAIOTCS B TOT
e JIeHb nocjie OOpPMIIEHHS B YCTAaHOBJIEHHOM IOPSAJIKE MPOTOKOJIOB 3aceaHuii komuccuil. [lo okonHyanuu
paboTsl penceaarens I'OK cocraBiseT oT4eT 0 MpoJiesanHoi padoTe.

Jliia oOyyaronuxcss U3 4rcia WHBAJIUAOB U JIUI] ¢ OTPAaHUYEHHBIMH BO3MOXHOCTAMHU 3710poBbs [ TA
MIPOBOJUTCS C YYETOM OCOOEHHOCTEH MX NMCUXO(PU3NUECKOTO PA3BUTHS, NHANBUIYaIbHBIX BO3MOXKHOCTEN U
COCTOSIHUS 3JI0POBBSI.

8 PABOYUE NPOTI'PAMMBI IUCHUIIJINH, TIPAKTUK U TUA
Paboune mporpamMmel quctutuinH, mpakTuk u ['MA:

HNHocTpaHHBIHN A3bIK

Ucropus (Mctopus Poccuu, BceoOmmast uctopus)

[IpaBoBeneHne

dunocodus

OCHOBBI SKOHOMUKH H YIPABICHHS ITPOU3BOJACTBOM

ConmanbHO-TICHX0JIOTHYECKHE OCHOBBI Pa3BUTHUS JINYHOCTH

OOmiast 1 HeOpraHMYECKask XUMHUSI

Oprannyeckasi XUMHS

AHanmuTHYECKas] XUMUS

0. ®usnueckas XUMHUsI

1. KomutonHast Xumust

12. Marematuka

13. ®usuka

14. TIpo6nembl yCTONYMBOTO Pa3BUTHUS

15. be3onacHOCTb KH3HEICATCILHOCTH

16. mxeHepHas ¥ KOMIIBIOTEpHAs rpaduka

17. IlpuknaaHas MEXaHHUKa

18. Iporecchl U anmaparbl XUMHYECKON TEXHOJIOTUU

19. OO0maa xuMHYECKasT TEXHOJIOTHS

20. Cuctembl yIpaBiIeHUS XUMUKO-TEXHOJIOTUYECKUMH MPOIIECCAMU

21. MonienupoBaHie XMMHUKO-TEXHOJIOIMYECKHUX MPOLIECCOB

22. ®uznyeckas KyabTypa U CIIOpT

23. DNeKTUBHBIC TUCIHUILTUHBI 10 PU3UIECKON KYyIbTYpe U CIIOPTY

24. OcHoBbI UH()OPMAITMOHHBIX TEXHOJOTHI

25. [IpodunbHOE MporpaMMHOE obecrieueHue Ui petieHns 3a1a4d NpoQpecCHOHANbHOMN NesITeTbHOCTH

26. JIaGopaTOpHBII MPAKTUKYM 110 OPraHUYECKOW XUMUHU

27. UncTpyMeHTanbHble METOJbl (PU3UKO-XUMHUYECKOTO aHaNINW3a B TEXHOJOTHH 3JIEKTPOXHUMHYECKHX
MIPOU3BOJICTB

28. MarepuainoBe/ieHHE U 3aIIUTa OT KOPPO3UH

29. [IpoexkTupoBaHUEe MPOIIECCOB U ANNAPATOB XUMHUUECKOW TEXHOJIOT MU

30. TeopeTnueckast 3MEKTPOXUMHUS

RPN~ E
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,

OCHOBBI JIEKTPOXUMHUYECKON TEXHOIOTUU (JIEKTPOCUHTE3 U TAIbBAHOTEXHHUKA)
Pecypcocbepekenue u a3xosorndeckasi 6e30MmacHOCThb AEKTPOXUMUYECKUX TPOU3BOJICTB
OCHOBBI KBaHTOBOW XUMUU

Mertoapbl vccneoBaHus B TEXHOJIOTUU 3JIEKTPOXUMUUYECKHUX TTPOLIECCOB
MeTo1bl ANEKTPOXUMHUYECKUX UCCIEA0BAHUI

Koppo3sus u 3amura meramion

CoBpeMeHHbBIE METO/Ibl KOPPO3UOHHBIX UCTIBITAHUN

DNEKTPOXUMHUYECKAsT TEXHOJOTHSI YUCThIX METAJIIIOB

OCHOBBI THJIPO3JIEKTPOMETAIUTYPTrUUECKON TEXHOJIOTUH

OCHOBBI TEXHOJIOTUU KOHBEPCUOHHBIX TOKPBHITHIA

Hemerannuyeckue 3amuTHbIE TOKPBITUS

O6opynoBaHue s SICKTPOXUMHUUECKHX TEXHOJIOT UM

Ob6opynoBanue ais npousBoactsa XUT

OYHKIIMOHATBHBIC TATbBAHUYECKUE MMOKPHITHS U TaTbBAHOIIIIACTUKA

HoBble KOHCTPYKIIMOHHBIE MaT€pUaIbl B TAIbBAHOTEXHUKE

[TpakTUKyM MO JIEKTPOXUMHYECKUM TIpOIieccam

Hayunble ncciaenoBanusi B TEXHOJIOTHH SJIEKTPOXUMHUYECKUX MPOU3BOJICTB
VY4eOHast mpakTHKa: 03HAKOMUTEIbHAS TTPaKTUKA

[IpousBoicTBEHHAs PAKTUKA: TEXHOJOTHYECKas! (IPOEKTHO-TEXHOJIOTHYECKas) PaKTUKa

[IpousBoicTBEHHAs MPaKTUKA: HAYYHO-UCCIIe0BaTeabcKas padoTa
[Ipon3BoACTBEHHAS MPAKTHKA: NPEIAUILIOMHAs ITPAKTUKA

[ToaroroBka K mpoiietype 3aliiThl ¥ 3aIIUTa BBITYCKHOM KBATH(PHUKAIIHOHHON pabOThI
[IepeBo HAyYHO-TEXHUYECKOW JTUTEPATYPHI

['paxkpaHckas 3ammTa B Ype3BbIYANHBIX CUTYAIIUSIX

Bxomsmux B OOIl mo wampamieHuio moarotoBku «18.03.01 Xumuueckasi TEXHOJOTHsSI», MPOPUIL «
DJIEKTPOXMMHUYECKAS TEXHOJIOTHSI MATEePHAJIOB M XHMMHYECKHX IMPOIAYKTOB)», BBIIOJIHEHbI B BHUJIC
OTAEJBHBIX IOKYMEHTOB, ABJISIIOIIUXCA HEOThemMiIeMoil yacThtio gaHHo OOII.

9 ®OHAbI OHEHOYHbBIX CPEACTB JJISA NIPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA

YCIEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTAIIMA U THA OBYYAIOIIUXCS OOII

BAKAJIABPUATA

B cooterctBru ¢ ®I'OC BO 3++ no Hanpasnenuto noarotoBku 18.03.01 Xumuyeckasi TeXHOJI0OTHsI
JUIA aTTecTaly 00ydJarouuxcs Ha COOTBETCTBUE UX MEPCOHAIBHBIX TOCTHKEHUIN MO3TAaHBIM TPEOOBAHUSAM
OOII 6akanaBpuata pazpadotanbl POC 10 KaxA0H AUCIUIUIMHE, NMpakTuke, [ 1A, BKIIOUYaronye TUIOBBIC
3a/laHusl, KOHTPOJIbHBIE PabOThI, TECTHI, BOMPOCHI K 3a4eTaM M SK3aMEHaM, CPEJCTBAa U METOJbl OIICHKH,
MO3BOJISIFOIINE OLICHUTh 3HAHUS, YMEHUS, HABBIKK U YPOBEHb MPUOOPETECHHBIX KOMITETEHITHIA.
®OC mno mucuunnuHam, npaktukam, [MIA paspabarbiBatorcs B cooTBeTcTBUM C I[lopsakom
pa3paboTKu U YTBEP)KICHHS 00pa30BaTEIbHBIX MPOTpPamMM, YTBEPKACHHBIM pelICHHEM YYEHOrO COBETa
PXTY um. JI.U. Menneneena ot 25.06.2020, nporokon Ne 12, BBeIeHHBIM B JIEWCTBUE NMPUKA30M PEKTOpa
PXTY um. JI.. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

172



@®OC no auctumuinHaMm, npaktukam u I'A (nepeuens qucuuruiH, npakTuk U I'A u3 yue6Horo niana):

RO ~NoO WD E

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

1. MHoCTpaHHbIH SA3bIK

Uctopus (Ucropust Poccuu, BceoOtmast uCTopusi)
IIpaBoBeneHue

dunocodus

OCHOBBI 5KOHOMHKH U YIIPaBJIEHUS MPOU3BOJICTBOM
CounanbHO-TICUXOJOTHYECKUE OCHOBBI PA3BUTHS JIMYHOCTH
OO011as u HeopraHuyeckasi XuMus

Oprannydeckasi XUMHS

AHanuTHYeCKass XUMHUSI

dusznyeckas XUMuUs

Konnouanas xumus

Marematuka

®dusuka

[Tpo6eMbl yCTOWYHUBOTO pa3BUTHS

Bbe3omacHOCTE JKU3HEEATEITHbHOCTH

NwxenepHas u KoMmboTepHas rpaduxa

[IpuknagHas MexaHuKka

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTHHU

OO6mrast XuMHUUecKasi TEXHOJIOTHS

Cucremsl yrpaBJIeHUs] XHMHUKO-TEXHOJIOTHYECKUMHU MPOIIECCaMU
MopenupoBaHrue XMMHUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB
®dusnueckas KylbTypa U CHOPT

DNeKTUBHbIE TUCIUILUIUHBI 10 GU3NYECKON KYJIBTYpE U CIIOPTY
OcHoBBI HTHGOPMAITMOHHBIX TEXHOJIOTHI

[IpodunsHOE MpoTrpaMMHOE 0OECTICUeHHE IS PEeIIeHUs 3a/1a4 TPOPECCHOHAIBHON e TENHhHOCTH

JlaGopaTopHBIH TPAKTUKYM IO OPraHUIECKON XUMUH

I/IHCTPYMGHTBIII)HI)IC METObI Q)HBHKO'XHMI/I‘IGCKOFO aHaJIn3a B TCXHOJIOTHU JSJICKTPOXMMHUYCCKHUX

MIPOU3BO/ICTB
MarepuanoBeieHHE U 3alIUTa OT KOPPO3UU

[IpoexTrpoBaHue MPOLIECCOB U ANapaTOB XUMHYECKOW TEXHOJIOTUH

Teopernueckas 3IEKTPOXUMUS

OCHOBBI AJIEKTPOXUMUYECKON TEXHOJIOTHH (JIEKTPOCUHTE3 U TaJIbBAHOTEXHUKA)
PecypcocOepesxenue u skosornyeckasi 6e30MacHOCTb AEKTPOXUMUYECKUX TPOU3BOJICTB
OCHOBBI KBAaHTOBOW XUMUU

Mertoapl nccneaoBaHus B TEXHOJIOTUU 3JEKTPOXUMUYECKHUX ITPOLIECCOB

MeToapl 31EeKTPOXUMHUUYECKUX UCCIIEI0BAHUI

Koppo3sus u 3amura metamion

CoBpeMeHHbIE METO1bl KOPPO3UOHHBIX HUCTIBITAHUN

DNEeKTPOXUMHUYECKAs! TEXHOJOT U YUCThIX METAJIIOB

OCHOBBI THJIPO3JIEKTPOMETATUTYPTrUUECKON TEXHOJIOTUH

OCHOBBI TEXHOJIOTUU KOHBEPCUOHHBIX TOKPBITHIA

Hemerannuueckue 3aliuTHbIE IOKPBITHUS

O6opynoBaHue sl JEKTPOXUMHUECKAX TEXHOJIOT Ui

O6opynoBanue st mpousBoacTBa XUT

OyHKIMOHAJIBHBIE TAJIbBAHUYECKHUE TIOKPBITUS U FaIbBAHOIUIACTUKA

HoBble KOHCTPYKIIMOHHBIE MAaTEPUAIIBI B TAIIbBAHOTEXHUKE

[IpakTUKyM MO IIEKTPOXUMHUYECKUM MTPOLECCAM

Hayunbie uccnenoBanust B TEXHOJIOTUU DJIEKTPOXUMUYECKUX IIPOU3BOJICTB

VY4eOHas MpakTUKa: O3HAKOMHUTEIbHAS MPaKTUKa

[TpousBoicTBEHHAs IPAKTUKA: TEXHOJIOTHYECKas (MPOSKTHO-TEXHOJIOTHUYECKAs) TIPAKTUKA
[TpousBoicTBEHHAs MPAKTUKA: HAYYHO-UCCIIEIOBATEeIbCKast paboTa

IIpon3BoACTBEHHAS MPAKTUKA: NIPEIAUILNIOMHAs ITPAKTUKA
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52.
53.
54.

[ToxroToBka K Mpoueaype 3aluThl ¥ 3alUTa BBIITYCKHON KBATH(PUKAIMOHHON paboThI
IlepeBoy HAy4YHO-TEXHUUYECKOU JIMTEPATYPBI
I'parknanckas 3amuTa B YpEe3BbIYAMHBIX CUTYaLUAX

Bxomsamux B OOIl nmo nHampaBneHuto moarotoBku «18.03.01 Xumu4Yeckasi TeXHOJOrHs», NpoduiIb
«JIEKTPOXMMHUYECKAST TEXHOJOTHS MATEPUAJOB U XMMHYECKHUX MPOAYKTOB», BBIIIOJIHEHBI B BUJE
OT/AENbHBIX IOKYMEHTOB, SBIISIOMIMNXCS HEOTheMyieMon yacThio nanHoi OOIL.

10 METOAUYECKHUE MATEPHUAJIbBI ITIO JTUCHUIIJIMHAM, TIPAKTUKAM U I'HA

Metouueckue MaTepuabl 10 JUCHUILIMHAM, pakThukam u I'MA (nepeuens quctmmiuH, npaktuk u ['MA
13 yueOHOro IJIaHa):

HROo~NoGarwNE

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

0.
. Kommmonaast xumusa
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

WNHOCTpaHHBIN A3BIK

Ucropus (Mctopus Poccuu, BceoOmmast uctopusi)
[IpaBoBeneHHE

duocodus

OCHOBBI PKOHOMUKH U YIIPABJICHUS TPOU3BOICTBOM
ConuanbHO-TICUXOJIOTHYECKHE OCHOBBI Pa3BUTHUS JINYHOCTH
OO011as u HeopraHuyeckasi XuMus

Oprannueckasi XUMuUst

AHaIUTUYECKAS] XUMUS

dusznyeckas XUMUs

Maremartuka

®dusnka

[Tpo6eMbl yCTOHYHUBOTO pa3BUTHS

bezomnacHOCTb KU3HEAEATENHHOCTH

WnxeHepHas u KOMIbIOTepHas rpaduka

[Ipuknannas MmexaHuka

[Ipoueccel u anmapaThl XMMUYECKON TEXHOJIOTHH

OO01as XuUMHUYECKasi TEXHOJIOTHSI

Cucrembl yrpaBiaeHUs] XUMUKO-TEXHOJIOTMUECKUMHU ITIPOIECCAMU

MonenrpoBaHue XUMUKO-TEXHOJIOTMYECKUX MTPOLIECCOB

duznyeckas KyJabTypa U CIOpT

DNEeKTUBHBIE TUCIUILIUHBI 10 GU3UYECKON KYIBTYpE U CIIOPTY

OcHoBbI HHGOPMAITMOHHBIX TEXHOJIOT Ui

[IpodunsHOE MporpaMMHoOe oOecrieueHue A perieHus 3a1a4 npohecCHOHaNbHON AeITeTbHOCTH
JIaGopaTopHBIil MPAKTUKYM 110 OPraHHUYECKON XUMUHU

WNucTpymeHTabHbIE METOIbl (PU3UKO-XMMUYECKOTO aHall3a B TEXHOJOTHUHU AJIEKTPOXUMUYECKHX
MIPOU3BOJICTB

MarepuanoBeeHHe U 3alIUTa OT KOPPO3UU

[IpoexkTrpoBaHuE MPOLIECCOB U ANMapaTOB XUMHUUECKOU TEXHOJIOTHH

Teopernueckas >1EKTPOXUMUS

OCHOBBI ANEKTPOXUMHUYECKON TEXHOJIOTHH (JIEKTPOCUHTE3 U TalIbBAHOTEXHUKA)
PecypcocOepexenue u sxonorudeckast 6e30MacHOCTh ANEKTPOXUMUYECKUX TPOU3BOJICTB
OCHOBBI KBAaHTOBOW XUMUU

MeTtoapl vccneaoBaHusl B TEXHOJIOTUU IEKTPOXUMUUYECKHUX ITPOLIECCOB

MeToapl 31eKTPOXUMHUUECKUX UCCIEA0BAaHUMN

Koppo3sus u 3amura metamion

CoBpeMeHHbIE METO/Ibl KOPPO3UOHHBIX UCTIBITAHUN

DNEeKTPOXUMHUYECKasi TEXHOJIOTHUS YUCThIX METAJIIOB

OCHOBBI THJIPO3JIEKTPOMETATTYPTrUUECKON TEXHOJIOTUH

OCHOBBI TEXHOJIOTMA KOHBEPCUOHHBIX OKPBITHH
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41. Hemetamnnueckue 3allUTHbIE TIOKPBITHS

42. O6opynoBaHue ISl IEKTPOXUMHUYECKUX TEXHOIOTUN

43. ObopynoBanue s npousBoacTa XUT

44, ®yHKUMOHABHBIE TATbBAHNYECKUE TIOKPBITUS U TaIbBAaHOIUIACTHKA

45. HoBble KOHCTPYKLIMOHHBIE MaT€pHaJIbl B ralbBAHOTEXHUKE

46. TIpakTHKyM 1O AJIEKTPOXUMUYECKUM IpoIieccam

47. HayuHble viccaeIOBaHUS B TEXHOJIOTHH AIEKTPOXUMHUYECKHUX MPOU3BOJICTB

48. YyeOHast MpaKTHKA: 03HAKOMHTENIbHAS IPAKTUKA

49. TIpou3BOACTBEHHAS MPAKTHKA: TEXHOJIOTUYECKas (MPOCKTHO-TEXHOJIOTHIECKAs) IPAKTHKA
50. IIpou3BoACTBEHHAS MTPAKTHKA: HAYYHO-UCCIIEIOBATEIIbCKas paboTa

51. [IpousBoacTBEHHAS TPAKTHKA: MIPEIUTIIIOMHAs TPAKTHUKA

52. [oAroTOBKA K MPOLEAYpE 3AIUTHI U 3aIIUTA BHIITYCKHOW KBaTH(PUKAIMOHHON pabOTHI
53. [lepeBo HAyYHO-TEXHHUYECKOW JTUTEPATYPHI

54. I'paxxjaHcKas 3alUTa B Ype3BbIYAHBIX CUTYaLIUAX

Bxogaumx B OOIl no nHanpaBineHuto noArotoBku «18.03.01 Xumuyeckasi TeXHOJOTHs», Npoduib
«JIEKTPOXUMHYECKAST TEXHOJOTUSl MATEPUAJOB M XMMHYECKHUX NPOAYVKTOB», BBIIIOJIHEHBI B BUJE
OTAEJBHBIX IOKYMEHTOB, SBJISIIOIIUXCA HEOTheMiIeMOi yacThio JaHHou OOIIL.

11 PABOYASA ITPOI'PAMMA BOCIIUTAHUA

Pabouass mporpamma BocnuTanus, Bxojsmas B OOIl nmo wampaeneHuto noarotoBku «18.03.01
XuMHnyeckasi TEXHOJIOTHA», TPOPIIb « DJIEKTPOXMMHUYECKAS TEXHOJIOIUsSI MATePHAJIOB U XHMHYECKHX

IPOAYKTOBY, BBIIOJIHEHA B BHUJC OTIACIBHOTO JOKYMEHTA, SIBJIAIOIIEIOCS HEOTHEMIIEMOM YacCThbIO JaHHOM
OOII.

12 KAJIEHJIAPHBIN IJTAH BOCITUTATEJIbHOM PABOTBHI

Kanennmapuseiii minaH BocnuTaTenbHOW paboThl, BXomamuid B OOIl mo HampaBlIeHHIO MOIATOTOBKH
«18.03.01 Xumuuyeckasi TeXHOJOIrHs», TPOPmIb «DJEKTPOXHMHYECKAS] TEXHOJOTHS MATEPHAJIIOB M
XHMHYECKHX MPOJAYKTOBY, BHITOJIHEH B BUJIE OTJEIBHOTO JOKYMEHTA, SIBJIAIOIIETOCS HEOThEMIIEMOU YaCThIO
naguou OOIL.
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	2 В результате прохождения государственной итоговой аттестации: выполнения и защиты выпускной квалификационной работы у студента проверяется сформированнность следующих компетенций, а также следующих знаний, умений и навыков, позволяющих оценить степе...
	Выпускник, освоивший программу бакалавриата, должен обладать следующими компетенциями:
	3 Краткое содержание государственной итоговой аттестации: выполнения и защиты выпускной квалификационной работы (или другое расширение из соответствующего ФГОС ВО)
	Государственная итоговая аттестация: выполнение и защита выпускной квалификационной работы проходит в 8 семестре на базе знаний, умений и навыков, полученных студентами при изучении дисциплин направления 18.03.01 Химическая технология и прохождения пр...
	Государственная итоговая аттестация: выполнение и защита выпускной квалификационной работы проводится государственной экзаменационной комиссией.
	Контроль уровня сформированности компетенций обучающихся, приобретенных при освоении ООП, осуществляется путем проведения защиты выпускной квалификационной работы (ВКР) и присвоения квалификации «бакалавр».
	4 Объем государственной итоговой аттестации: выполнения и защиты выпускной квалификационной работы
	6.1 Общесистемные требования к реализации ООП бакалавриата
	Формулировки соответствуют ФГОС ВО, применительно к образовательной организации и образовательной программе.
	Университет располагает на праве собственности или ином законном основании материально-техническим обеспечением образовательной деятельности (помещениями и оборудованием) для реализации ООП бакалавриата.
	Каждый обучающийся в течение всего периода обучения обеспечивается индивидуальным неограниченным доступом к электронной информационно-образовательной среде университета. Электронная информационно-образовательная среда обеспечивает возможность доступа ...
	Электронная информационно-образовательная среда университета обеспечивает:
	– доступ к учебным планам, рабочим программам дисциплин (модулей), практик, электронным учебным изданиям и электронным образовательным ресурсам, указанным в рабочих программах дисциплин (модулей), практик;
	– формирование электронного портфолио обучающегося, в том числе сохранение его работ и оценок за эти работы;
	– фиксацию хода образовательного процесса, результатов промежуточной аттестации и результатов освоения ООП бакалавриата;
	– проведение учебных занятий, процедур оценки результатов обучения, реализация которых предусмотрена с применением электронного обучения, дистанционных образовательных технологий;
	– взаимодействие между участниками образовательного процесса, в том числе синхронное и (или) асинхронное взаимодействия посредством сети «Интернет».
	Функционирование электронной информационно-образовательной среды обеспечивается соответствующими средствами информационно-коммуникационных технологий и квалификацией работников, ее использующих и поддерживающих. Функционирование электронной информацио...
	6.3 Требования к кадровым условиям реализации ООП бакалавриата
	Реализация ООП бакалавриата обеспечивается педагогическими работниками университета, а также лицами, привлекаемыми к реализации ООП бакалавриата на иных условиях.
	Квалификация педагогических работников университета соответствует квалификационным требованиям, указанным в квалификационных справочниках и (или) профессиональных стандартах.
	Не менее 60 процентов численности педагогических работников университета, участвующих в реализации ООП бакалавриата, и лиц, привлекаемых университетом к реализации ООП бакалавриата на иных условиях (исходя из количества замещаемых ставок, приведенного...
	Не менее 5 процентов  численности педагогических работников университета, участвующих в реализации ООП бакалавриата, и лиц, привлекаемых университетом к реализации ООП бакалавриата на иных условиях (исходя из количества замещаемых ставок, приведенного...
	Не менее 60 процентов численности педагогических работников университета и лиц, привлекаемых к образовательной деятельности университета на иных условиях (исходя из количества замещаемых ставок, приведенного к целочисленным значениям), имеют ученую ст...
	6.4 Требования к финансовым условиям реализации ООП бакалавриата
	Финансовое обеспечение реализации ООП бакалавриата осуществляется в объеме не ниже значений базовых нормативных затрат на оказание государственных услуг по реализации образовательных программ высшего образования – программ бакалавриата и значений корр...
	6.5 Требования к применяемым механизмам оценки качества образовательной деятельности и подготовки обучающихся по ООП бакалавриата
	Качество образовательной деятельности и подготовки обучающихся ООП бакалавриата определяется в рамках системы внутренней оценки, а также системы внешней оценки, в которой университет принимает участие на добровольной основе.
	В целях совершенствования ООП бакалавриата при проведении регулярной внутренней оценки качества образовательной деятельности и подготовки обучающихся по ООП бакалавриата привлекает работодателей и (или) их объединения, иных юридических и (или) физичес...
	В рамках внутренней системы оценки качества образовательной деятельности по ООП бакалавриата обучающимся предоставляется возможность оценивания условий, содержания, организации и качества образовательного процесса в целом и отдельных дисциплин (модуле...
	Внешняя оценка качества образовательной деятельности по программе бакалавриата в рамках процедуры государственной аккредитации осуществляется с целью подтверждения соответствия образовательной деятельности по программе бакалавриата требованиям ФГОС ВО.
	Внешняя оценка качества образовательной деятельности и подготовки обучающихся по ООП бакалавриата может осуществляться в рамках профессионально-общественной аккредитации, проводимой работодателями, их объединениями, а также уполномоченными ими организ...
	7 НОРМАТИВНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ СИСТЕМЫ ОЦЕНКИ КАЧЕСТВА ОСВОЕНИЯ ОБУЧАЮЩИМИСЯ ПРОГРАММЫ БАКАЛАВРИАТА
	В соответствии с ФГОС ВО 3++ по направлению подготовки 18.03.01 Химическая технология оценка качества освоения обучающимися ООП бакалавриата включает текущий контроль успеваемости, промежуточную аттестацию и ГИА обучающихся.
	Нормативно-методическое обеспечение текущего контроля успеваемости, промежуточной аттестации и ГИА обучающихся по ООП бакалавриата осуществляется в соответствии с ФГОС ВО 3++ и локальными нормативными актами университета.
	Текущий контроль, промежуточная аттестация и аттестационные испытания итоговой (государственной итоговой) аттестации выпускников ООП бакалавриата
	Текущий контроль и промежуточная аттестация по всем видам учебной деятельности обучающихся осуществляется в соответствии с требованиями Положения о рейтинговой системе оценки качества учебной работы студентов в РХТУ им. Д.И. Менделеева, принятого реше...
	Текущий контроль успеваемости обучающихся обеспечивает оценку уровня освоения дисциплин, прохождения практик, выполнения ВКР и проводится преподавателем на любом из видов учебных занятий. Обязательной составляющей текущего контроля успеваемости являет...
	Промежуточная аттестация проводится в форме экзаменов, зачетов с оценкой и зачетов для всех курсов по дисциплинам и практикам, предусмотренным учебным планом. Результаты сдачи зачетов оцениваются на «зачтено», «не зачтено»; зачетов с оценкой и экзамен...
	При освоении настоящей ООП бакалавриата изучение части дисциплин может быть заменено на онлайн-курсы, при условии, что в результате освоения онлайн-курса формируются те же компетенции (части компетенций), что и в рамках указанных дисциплин. Онлайн-кур...
	ГИА осуществляется в соответствии с требованиями Положения о порядке проведения государственной итоговой аттестации по образовательным программам высшего образования – программам бакалавриата, программам специалитета, программам магистратуры в РХТУ им...
	К ГИА допускаются обучающиеся, не имеющие академической задолженности и в полном объеме выполнившие учебный план по ООП бакалавриата в соответствии с ФГОС ВО 3++ по направлению подготовки 18.03.01 Химическая технология. Для проведения ГИА в университе...
	Тема ВКР персонально для каждого обучающегося утверждается приказом проректора по университету перед началом выполнения выпускной квалификационной работы. Данным приказом утверждается также руководитель ВКР. Перед началом выполнения ВКР обучающийся со...
	Защита ВКР проводится на открытых заседаниях ГЭК с участием не менее двух третей ее состава. График защиты ВКР составляется по согласованию с обучающимися и доводится до сведения обучающихся не позднее, чем за 30 дней до начала работы ГЭК. Результаты ...
	Для обучающихся из числа инвалидов и лиц с ограниченными возможностями здоровья ГИА проводится с учетом особенностей их психофизического развития, индивидуальных возможностей и состояния здоровья.



