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—Heib ipenoaaBaHiAa ANCHTTHHbB:

- (hopMHupoOBaHUE Y CTYIEHTOB MBIIUIEHUS, CIIOCOOCTBYIOIIETO CO3/IaHUI0 TEOPETUYECKOM 0a3bl
Ha OCHOBE (DYHIaMEHTATbHBIX 3HAHUN OCHOBHBIX 3aKOHOB €CTECTBO3HAHUS, XUMHUICCKUX U XUMHUIECKUX
SIBJICHUH, BBIPAOOTATh MPAKTUYECKHE HABBIKM pacyeTa U SKCIEPUMEHTAIBHOIO HCCIEI0BAaHUS CBOMCTB
BEILIECTB U MMAPAMETPOB XMMUYECKUX MPOLIECCOB.

3agaum u3yyeHus JUCHHUILIUHBI:

- U3YYCHHE B3aMMOCBSI3U (U3NYECKUX U XMMHUCCKUX SIBJICHUN B XUMHUYECKHUX PEAKIIHSIX; U3yde-
HHE 3aKOHOB IIPOTEKAHUSI XUMHUYECKUX IIPOLECCOB, TAOIINX BO3MOKHOCTh IIPEICKa3aHMs X0a Mpouecca
Y KOHEYHOT'O Pe3yJIbTaTa; OCBOCHUE MaTEMAaTUYECKOr0 allapara, O3BOJISIOEro OCYIECTBIATh dKCIIe-
PUMEHTAJIbHYIO IPOBEPKY HALIMX IPEICTABICHUN O TOBEJACHUHN MOJIEKYJ M CUCTEM; OBJIa/ICHHE TEXHUKOU
XUMHYECKHUX IKCTIEPUMEHTOB, BRIPA0OTKA YMEHUS IPABIIILHO BBIPA3UTh PE3YNIbTAT HKCIIEPUMCHTA B
MMACbMEHHOW U YCTHOW pe4M; U3y4eHUE 3aKOHOMEPHOCTEMN MPOTEKAHUS SJIEKTPOXUMHUYECKUX MPOLECCOB.

Komnerenuuu, popmupyemsbie B pe3y/ibTaTe OCBOCHHS THCIHUIIHHDI

VYK-1.1 Ananusupyer 3aady, BelJIess €€ 0a30BbI€ COCTABIIAIOININE

VYK-1.2 Onpenensietr u paHxupyeT UHPOpMaIIIo, TpeOyeMyIo /ISl peLIeHHs IOCTaBICHHOM 3a/a-
9K

YK-1.3 OcymiecTBiisieT TOUCK HHPOPMAITUH JIJIS PEIICHUS ITOCTABIICHHOM 3a/1a4H 110 Pa3IMYHBIM
THUIIaM 3aIlpoCcoB

YK-1.4 ITpu 06padboTke nHMDOpMaLIUK OTINIACT (GaKThl OT MHCHHIA, UHTEPIPETAIINH, OICHOK,
(dbopMupyeT COOCTBEHHbIE MHEHUS U CY)KJIEHUS, apTYMEHTUPYET CBOU BBIBOJIbI, B TOM YHCIIE C IIPUMEHE-
HUEeM (prI0coCKOro MOHATHIHOTO armapaTa

OIIK-2.1 IlpumeHsieT OCHOBHBIE MAaTE€MaTUYECKHE METOIbl IS PELIEHUs MNPUKIAJHBIX 33134
poecCHOHATBHOM IeATEIIBHOCTH

OIIK-2.2 TIpumeHnsieT pU3NKO-XUMHUECKUE MHCTPYMEHTBI M OCHOBBI (PU3MKO-XUMHUYECKOTO aHa-
JIM3a TOMOTE€HHBIX M I€TEPOreHHBIX MTPOLIECCOB MPU MOIYYEHUH U IKCILTyaTallud MaTepuaioB

OIIK-5.1 IToHnMaeT OCHOBHBIE MIPUHLUIIBI JEHCTBUS pabOTHI yCTPOICTB M MPUOOPOB, MPUMEHSsIe-
MBIX JUISi KOHTPOJSI MPOLECCOB TOJy4YyeHHUs, OOpabOTKM M KayecTBa, NPUMEHSEMBIX B (DU3HKO-
XMMHUYECKHX M MaTepHalOBETUECKHUX JIAOOPAaTOPHIX, a TAK¥Ke Ha IMPOU3BOJCTBE

OIIK-5.3 Bener nmiuaHupoBaHUe, OPTaHU3ALUIO U OCYIIECTBICHUE IKCIIEPUMEHTAIBHBIX U T€Ope-
TUYECKUX HCCIENOBaHUN (PU3MKO-XMMUYECKHUX MPOILIECCOB MPHU MOJYYEHUH U SKCIUTyaTalldd HIMPOKOTO
Kpyra MaTepuajoB ¢ OLIEHKON JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB

OIIK-6.1 OpuenTHpyercsi B COBpeMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHIX

[MK-1.1 CaMOCTOSITENIBHO OCYIIECTBIISIET COOP M CUCTEMAaTHU3AIUsI HAYYHO-TEXHUYECKON HH(OP-
MaIuu

Pa3nennbl TUCHUILIMHBI:
- YYEHHUE O CTPOCHHHU BEIIECTBA;
- OCHOBBI XUMHYECKOU TEPMOIMHAMUKH;
- XUMHUYeCKoe U (a30BOE PaBHOBECHUE;
- DJIEKTPOXHUMHUS;
- XUMHY€ECKasl KNHETHKA,
- KaTajaus.
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PaGouas nporpamma aHcuMnIHES cocTasnesa 8 coorserctsuu ¢ ®IOC BO — 6axa-
JIaBpHaT MO HANPaBIeHHIO NOAroToBKH (cneunarsnoctu) 18.03.01 Xumuueckas Texsono-

rus Ha ocHoBaHuK ywebnoro naana OINOIT BO 18.03.01 Xumuueckas TEXHONOrHS, Ha-

[IPOH3BOACTBO» onoﬁpeﬂﬂoro

YuensiM coeToM yuunepcmra (npo'ro:ou Ne 9 «25» mions 2021 r.).
PaGouas nporpamma AHCUMIIMEB! OGCYAICHE M PEKOMEHI0BAHA K PEATH3ALNH B
o6paaosa1~enwou npouecce ans oGyweuun cryaendTos no OITOIT BO MLQI_Xmg_g_

«31» asrycra 2021 r.
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PaGouas nporpamMma JHCUMNIHHS! NEPECMOTPeHa, 00CYXKIeHa H PEKOMEHIOBaHA K
peanu3aunn B oGpaloBaTeIbHOM Npollecce Ha OcHOBaHMM ydebGmoro nnasa OIIOIT BO

01 Xumuveckas o1 CHH Wb HKO-
TEXHO/IOrHHYeCKoe POHIBOACTBO, 0100peHHOro YuyeHsIM COBETOM YHHBEPCHTETa Mpo-
tokon Ne F«lin o7 2077r., nammnmi _dyvHaaMeHTANBHON XHMHH H XH-
Miseckoli Texsonormn_ 7. d 202% &
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PaGovas nporpamMma IHCUMIIHHEB! MEPECMOTPeHa, 0GCYAICHE H PEKOMEHI0BaHa K
peanummu B oﬁpasonmxou Npolecce Ha OCHOBAHHH y'leﬁnoro naana OIOIT BO

W ono6peﬂnomyﬂmu coBETOM ynnsepcnma npo-
TOKOA Ne « _ » 20___r., na sacenanun xadeaps QVHAIMEHTATBHON XHMHUM 1 XH-
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PaGo4as nporpaMma AMCUHTIHHB! NEPECMOTPEHA, 0GCYAICHA H PEKOMEHIOBAHA K

peanusauun B o6pmuwn>uou npouecce Ha ocHosaHuu ywebuoro naaxa OITOIT BO
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ToKOA Ne « _ » 20__ r., Ha 3acenanuu xadeapsi QYHIAMEHTANLHON XHMHH H XH-
MH H
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1 Heas u 3axaun gucuuiiinabl. [lepeyeHs miIaHupyemMbIX pe3yJibTaToB 00y4e-
HHMS N0 JMCUMILINHE, COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTATAMHM OCBOCHHUS OC-
HOBHOI npogdeccuoHaILHOI 00pa3oBaTeIbHON IPOrPaAMMbI

1.1 Heab TUCHUIIMHBI

- (hopMupoBaHUE Y CTYICHTOB MBITIUICHHUS, CITTOCOOCTBYIOIIETO CO3/IAHUIO TEOPETH-
4ecKoi 6a3pl Ha OCHOBE (DyHIAMEHTAIBHBIX 3HAHWH OCHOBHBIX 3aKOHOB €CTECTBO3HAHMSI,
XUMUYCCKUX ¥ XUMUYECKHUX SBJIICHUN, BEIPAOOTATh MIPAKTUICCKNE HABBIKH pacdyeTa u dKC-
MEePUMEHTAIBHOTO MCCJICAOBAHUS CBOMCTB BEIIECTB U MapaMeTPOB XUMUUECKUX MPOLIeC-
COB.

1.2 3apauy AMCHUIIINHEI

- HU3yYCHHE B3aUMOCBS3U (DU3NYECKUX U XUMHUUYECKUX SIBJICHUW B XUMHUUYECKUX
peaKIusX;

- W3y4YCHHE 3aKOHOB MPOTEKAHUS XMMHUYECKHUX ITPOIIECCOB, MAIOIIMX BO3MOXKHOCTH
MpeICKa3aHmsl X0/1a Mporiecca ¥ KOHEYHOTO PEe3yIIbTaTa;

- OCBOGHHE MaTEMaTHYECKOTO  alllapara, IO3BOJIAIONIETO  OCYIICCTBIIATH
AKCIIEPUMEHTAIILHYIO TTPOBEPKY HAITUX MPEJCTABICHUN O MMOBEJICHUH MOJICKYJ U CUCTEM;

- OBJIQJICHUE TEXHUKOW XUMUYIECKHUX IKCIIEPUMEHTOB;

- BBIpa0OTKa YMEHHMSI MIPABWIIBHO BEIPA3UTh PE3yJIbTAT IKCIICPUMEHTA B MUCHbMEHHOM
Y YCTHOM peuHn;

- U3yYCHHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI JICKTPOXUMHUYECKHUX ITPOIIECCOB.

1.3 Ilepeyenb IUIAHUPYEMBIX Ppe3yJbTATOB OOy4YeHHsI 1O JUCUHMILIMHE,
COOTHECEHHBbIX ¢  IUIAHHPYEMBbIMHM  pPe3yJbTATAMH  OCBOCHHMSI  OCHOBHOW
npo¢eccCHOHATBbHOI 00pa30BaTeJIbHOM MPOrPAMMBbI

Tabnuna 1.3 — Pe3ynbTaTsl 00y4eHUs IO TUCIUTIIINHE

IInanupyemvie pesyiomamot | Koo u naumenoganue un-| Ilnanupyemvie pe3ynvmamol 00yueHusn
0CBOEHUsL OCHOBHOU Npogheccuo-| OUKamopa OOCMuUdNiCeHUsl |  no OUCYUNTIUHE, COOMHECEeHHble C UH-
HALHOU 00PA308AMENbHOU NPO-| KOMNEemeHYuu, 3aKpen- OuKamopamu 00CMuINCeHUs Komne-

2pammbul (KoMnemeHyuu, 3a- | 1eHH020 3ad OUCYUNIUHOU MeHyut

KpenJieHHble 3a OUCYUNIUHOU)
KOO KOM- | HQUMEHOBAHUe KOM-

nemeHyuu nemenyuu
VK-1 Cnocoben ocy- VK-1.1 3namp: pusnueckue U XUMUYECKHE
LIECTBIIATh IOUCK, |AHAJIN3UPYET 3a1ady, SBJICHHUS B XMMUYECKHUX PEaKIHIX
KPUTHYECKHH aHa- [BbIENss ee 0a30BbIe CO- | Ymemp: aHAIM3UPOBATh 3374y 1O
JIU3 U CUHTE3 UH-  (CTaBJISIONINE OTIpe/IeNIEHUIO NTapAMETPOB BEIECTBA
¢dbopmaruu, npume- WJIM TIpoLecca,
HATb CUCTEMHBIN Bnaoembs: nagvikamu Bbijienenus Oa-
MOXOJ AJIs pele- 30BbI€ COCTABJIAIOIINX IPU PEIIEHUHN
HUS IOCTaBIEHHBIX IIOCTABJIEHHOW 3a/1auu
3ama4 YK-1.2 Brname: QpyHIaMEHTaTbHbIE XUMHUYECKHE

Onpenenser U paHXUpPy- [MOHATHUS U PEIICHHS TOCTaBJIECHHOU
eT uHopmanuio, Tpedy- Bagadu

eMYIO JIJIs pellieHus 1o-  |Ymemp: paHXKupoBaTh HH(POPMAIIHIO
CTaBJICHHOH 3a/1a41 \Bnadems: HaBbIKaMU TPAMOTHOTO NPH-
MEHEHHUS TEOPETUUYECKUX 3aKOHOB (PH3H-
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1Inanupyemvie pezynomamul

0CBOEHUsL OCHOBHOI npogheccuo-
HATIbHOU 00PA308aMENbHOL NPO-

epammvl (KOMRemeHyuu, 3a-
KpenieHHble 3a OUCYUNIUHOU)

Koo u naumenosanue un-
oUKamopa 00CMUNCeHUs.
KOMnemenyuu, 3aKpen-
JIEHHO20 3a OUCYUNTIUHOU

Inanupyemvie pe3yrvmamol 00yueHUs
no OUCYUNTIUHE, COOMHECEHHbIE C UH-
ouxamopamu 00CMudICeHUss Komne-
meHyutl

KOO KOM- | HaUMeHOBaHUe KOM-
nemexyuu nemenyuu
YECKOH XUMUM K PEILICHUIO KOHKPETHBIX
XMMHUYECKHX 33134
YK-1.3 BHamp: TECOPETUUECKHUE U IIPAKTUYECKUE
OCymIecTBISIET IOUCK  [MOJXO/bI JUIS PEIICHHUS TOCTaBICHHBIX
uH(pOpMaLUY IJIS pelie- [aaad
HUS [I0CTABJICHHOM 3a/1a- |Ymems: IpaBUIIbHO [TOCTABUTh 3a/1a4y
Y1 [10 PA3JINYHBIM TUIIAM [1JIs TIOMCKa MH(OpMau
3aIIpoCOB \Bnademw: HaBbIKaMU 1OMCKa U aHAIIU3a
MHPOpMALIUU
YK-1.4 3Hamp: 3aKOHBI IPOTEKAHUSI XUMHUYE-
[Tpu 0O6paboTke HHDOP- [CKUX IPOIECCOB, JAOIIMX BO3MOKHOCTh
MalMM OTaMYaeT (pakThl [IpeJcKa3aHMs Xo/a Ipolecca U KoHed-
0T MHEHMH, MHTEpPIIpETa- [HOTO pe3yibTaTa
111, OLIEHOK, (hOpMUpYET (Y memsp: SKCIIEPUMEHTAIBHO ITPOBEPAThH
COOCTBEHHBIC MHEHHS U [IOJYYCHHBIC PE3YJIbTAThl M ApPTyMEHTH-
CYXJICHUSI, apTyMEHTHPY- [POBATh MOJy4YCHHBIC BHIBOIBI
€T CBOM BBIBOJIbI, B TOM  |Badembs: HaBbIKaMU IPAaBUIBHO BBIPA-
quCiIe C IPUMEHEHUEM  BUTh Pe3yJbTaT SKCIEPUMEHTA B IIHCh-
(br10copCcKoro MOHATUN- MEHHOM U YCTHOH pedu, B TOM YHCIIE C
HOTO arrmapara pUMeHeHHEM PHIOCO(PCKOTO MOHATHI-
HOTO anrmapara
OIIK-2 CrocobeH uc- OIIK-2.1 BHamb: MaTEMATUUECKHUE METOIBI IS
1oJb30BaTh Ma-  |[[I[pUMeHsIeT OCHOBHBIE  [peIlIeHUs MPUKIAIHBIX 3a7a4
TEMaTU4ECKHUE, MaTeMaTHYeCKUEe METO/Ibl (Y mems: TI071b30BaThCS MATEMATHYECKUM
¢usnueckue, pu- |UId pelieHns NpUKIaa- [annapaToM s SKCIIEPUMEHTAIbHON
3HMKO- HBIX 32/1a4 TPOPECCHO-  MPOBEPKH PE3YIIHTATOB
XMMHUYECKHE, XU- |[HAJIbHOMU JEATEIILHOCTU  |Bradems: HaBbIKaMu KOMOUHUPOBAHHUS U
MHUYECKUE METO- aanTaniy CyIeCTBYIOUINX PEIICHHUM TSt
JIbl 115 peleHust pereHnst COOCTBEHHOM 3a/1a4u U MHTEP-
3a7a4 HpO(i)CCCI/I— MPETAlVHU MOJYICHHBIX PE3YJIHLTATOB
OHAJIBHOMU Jesl- OI1K-2.2 3Hnamp: TEXHUKY BBIIIOJHEHUS XUMUYE-
TEBHOCTH [Tpumensier puznko- CKHX HKCIIEPUMEHTOB
XUMHYECKHE HHCTPYMEH- |YMemsb: TPUMEHSITh OCHOBBI (PU3UKO-
THI 1 OCHOBHI PH3MKO-  XMMHYECKOTO aHaJIH3a MPOIECCOB MPH
XMMUYECKOT0 aHaIM3a  [OJYYEHUH M SKCIUTyaTallid MaTepUasoB
FOMOT€HHBIX U reTepo-  [Baademp: IpakTHUECKUM OIBITOM BBI-
IeHHBIX NPOLIECCOB NIPU  [TOJTHEHHUSI PAcUeTOB; OLICHKH U aHaJIH3a
MOJTyYCHUH M DKCIUTyaTa- [pe3yJIbTaTOB PACYETOB B COOTBETCTBHHU C
[IU1 MaTepUaIOB MPUHATBIMA KPUTEPUSIMH C YIETOM HH-
(opmanuu o mporeccax mpu Noay4eHun
1 SKCIUTyaTallud MaTepHajIoB
OIIK-5 | Crmocoben ocy-  |OIIK-5.1 Brnamp: TPUHLIUTIBI 1EUCTBUS pabOTHI
mecTBIATh 3kc-  [[loHMMaeT OCHOBHBIE)yCTPOICTB U PUOOPOB,
NEpUMEHTAJIbHBIC |[PUHIMITBI JIEHCTBUSA pa-YMmems: OCYINIECTBIATH 000CHOBAHHBIH
UCCIIIOBAaHHUS U [OOTBI YCTPOHCTB W TPH-BBIOOP WHCTPYMEHTAIBHBIX CPEIICTB H
UCTIBITAHUS IO 00pOB, MPUMEHAEMBIX UIAPad0TaTh C HUIMU




Koo u naumenosanue un-
oUKamopa 00CMUNCeHUs.
KOMnemenyuu, 3aKpen-
JIEHHO20 3a OUCYUNTIUHOU

Inanupyemvie pe3yrvmamol 00yueHUs
no OUCYUNTIUHE, COOMHECEHHbIE C UH-
ouxamopamu 00CMudICeHUss Komne-
meHyutl

1Inanupyemvie pezynomamul
0CBOEHUsL OCHOBHOI npogheccuo-
HATIbHOU 00PA308aMENbHOL NPO-
epammbul (KoMnemeHYul, 3a-
KpenieHHble 3a OUCYUNIUHOU)

KOO KOM- | HAUMEHOBAHUE KOM-
nemeHyuu nemeHyuu
3aJJaHHOM METO-  [KOHTPOJISI MPOLECCOB MO-Bradems: HaBbIKaMU KOHTPOJIS U 00pa-
JUKE, IPOBOIUTh [Ty4yeHUsi, 00pabOTKU HOOTKHU pe3ylIbTaTOB U3MEPEHHUIA, OITY-
HaAOJIO/ICHUS U KauecTBa, MPUMEHIEMbIXMEHHBIX UCIIOJIb30BAHUEM YCTPOUCTB U
U3MEpPEHus C yue- (B (PU3MKO-XMMHUYECKUX HIPUOOPOB
TOM TpeOOBaHUN |MaTEpUATIOBEIUECKUX JIa-
TEXHUKHU 0€3- Ooparopusix, a TaKkxke Haj
OIACHOCTH, 00pa- [IPOU3BOJICTBE
OareiBaTh U MH-  |OIIK-5.3 3namp: METO/Ibl U IPUEMBI IKCIIEPHU-
TepIpeTupoBaTh |Bener IUTAaHUPOBAHMUE, MEHTAIBHBIX U TEOPETUYECKUX HCCIIe-
OKCIEPUMEHTANb- [OPTaHU3alUI0 W OCY-| JOBaHUH (PU3MKO-XUMHUYECKUX IPO-
HBIC JTAHHBIC [1IECTBJICHUE AKCIIEPU- LIECCOB
MEHTAJIIbHBIX U TEOPETU-| YMemb: IPOBOIUTH OLIEHKY J10CTO-
YeCKUX  HCCIIEeI0OBaHUI| BEPHOCTHU MOJYyYEHHBIX PE3yIbTaTOB
(U3UKO-XUMHUECKUX Bnaoemps: naBbiKamMy IJIaHUPOBAHUS,
[IPOLIECCOB IIPU IIOJIy4ye-| OpraHU3aLU U OCYIIECTBIICHUS IKC-
HUW W OKCIUTyaTalluy [U-| IEPUMEHTATBHBIX U TEOPETHICCKUX
[POKOTO Kpyra MarepHa-| UCCIeAOBAaHUH (PU3UKO-XUMHUECKUX
JIOB C OLIEHKOW JOCTOBEp-| MPOLIECCOB
HOCTU TIOJYYECHHBIX pe-
3YJIBTaTOB
OIIK-6 [Cnocob6en monu-  |OIIK-6.1 3namp: 6a3b1 TAaHHBIX CO CBOMCTBAMHU

MaTh TPUHIIUTIBI
paboTHI COBpEeMEH-
HBIX MH(OpMaIy-
OHHBIX TEXHOJIOTHH
M MCIIOJb30BaTh UX
TUIsL pEIIeHNs 3a1a4
npogecCuoOHAITbHON
NesITeTbHOCTH

OpueHTupyercsi B COBpe-
MEHHBIX HMH(OpPMaIHOH-
HBIX TEXHOJIOTHSIX

BEIISCTB U MaTEpUAIOB
Ymemsw: npoBouTH IOKCK HH(DOPMA-
WU C UCTIOJIb30BAHUEM JIOKATTBHBIX U
IJI00QTBbHBIX KOMITBIOTEPHBIX CETEH
Bnaoems: HaBbIKaMU UCTIOJIb30BAHUS
OBM, makeToB NpHUKJIAIHBIX TTPOTrpaMM
00111eT0 U CIEeNMAILHOTO Ha3HAYCHHS
JUISL pEHIEHUS] TPAKTHYECKUX 3a/1a4

T1K-1

CriocoGeH ocy-
IIIECTBIIATH COOp U
CHUCTeMAaTU3aIHI0
Hay4YHO-
TEeXHUYECKOW HH-
dhopmaruu 11 pas-
pPaboOTKU METOTUK
KOMIUIEKCHOTO aHa-
ITU3a CTPYKTYPHI H
CBOWCTB Marepua-

VIOB

IK-1.1
CamocTosiTensHO OCy-
LIECTBIISIET cOOp U CU-
CTeMaTH3al¥s HayYHO-
TEXHUYECKON MHOP-
MaIruu

3namp: METOTMKY KOMILJIEKCHOTO aHa-
JM3a CTPYKTYpPHI U CBOICTB MaTepua-
JIOB

Ymems: pazpabarbiBaTh METOIUKN HA
OCHOBe cOopa nHpopMaIuu
Bnaoempy: naBpikamu cOopa u cucTe-
MaTHU3allui Hay9HO-TeXHUYECKON MH-
dbopmanuu

2 VYka3zaHue MecTa JUCHMIVIMHBI B CTPYKTYpe OCHOBHOM NpogeccuoHaJbLHOI
00pa3oBaTe/IbHOM POrPAMMBI

HMucuumHa «Pusndeckas XUMUs» BXOJUT B 00s3aTeIbHYIO YacTh Oyioka 1 «/Jluc-
IUIUIMHBL  (MOJYJIN») OCHOBHOW MpodecCHOHAIBHOM 00pa3oBaTeIbHON MPOTPAMMBbl —
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nporpaMmbl OakanaBpuata 18.03.01 Xumuueckass TEXHOJOTHS, HANPaBIEHHOCTh (IIPO-
buiIh) « XMMHUKO-TEXHOJIOTHYECKOE TIPOU3BOJICTBOY. JIMCIMIUIMHA H3ydaeTcs Ha 2 Kypce B

6

3 u 4 cemecTpax.

3 O0bem AUCHUIUVIMHBI B 32a49€THBIX €IMHAIAX ¢ YKAa3aHUEM KOJIUYIECTBA aKaJe-
MHAUYECKUX HJIH ACTPOHOMHUYECCKHUX YaCOB, BbBIACJICHHbLIX HA KOHTAKTHYIO paﬁoTy Oﬁy-
YaKIHUXCsI € npenoaaBaTejieM (l'[O BHIaM y‘lEﬁHbIX 3aHﬂTHﬁ) H HaA CaMOCTOATEIBHYIO

padoTy 00y4arommxcs

O6miast TpyaoeMKOCTh (00bEeM) TUCHUIUIUHBI cocTaBisieT 10 3a4eTHBIX €IMHUIL

(3.e.), 360 akaleMHUYECKUX YaCOB.

Tabmuna 3 — O0beM IUCIUILIINHEI

Bunbl yue6HOM paboThI

Bcero, gacon

OO6m1ast TpyA0EMKOCTh JUCIUILIUHbI 360
KonTakTHas pabota oOydaromuxcs ¢ mpernojaBaTesieM o BUaaM y4yeOHbIX 3ans- | 127,3
TUH (BCero)
B TOM YHCJIIE:
JIEKIIAU 46
71a00paTOPHBIC 3aHATHS 32
MPAKTUYECKHUE 3aHATHUS 46
CamocTosTenpHas pabota o0ydaronmmxcs (BCero) 178,7

KonTposnb (moAroToBka K 9K3aMeHy) 54

KonTakTHas pabota no npomexyrounon arrecranuu (scero ATTKP)

3,30

B TOM YHCJIC:

3a4€T

HC IPCAYCMOTPCH

3a4eT C OLEHKOU

HE TIPETYCMOTPEH

KypcoBasi paboTta (IIpoeKT)

1,0

9K3aMeH (BKJIIOUYasi KOHCYIbTAIMIO TIEPE]] 3K3aMEHOM)

2,30

4 Conep:xkanue TUCHHUIUVIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jiesiaM) ¢ yKa-
3aHHEM OTBEJIEHHOI0 HA HUX KOJINYECTBA aKaJeMHUUYeCKHX YACOB U BIIOB y4eOHBIX 3a-

HATUN

4.1 Conep:kanue JUCHUIINHBI

Tabnuna 4.1.1 — CoxepxaHue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pase-

J1am)
No | Paznen (Tema) Conepane
I/ | IACIIUTUINHEI
3 cemecTp
1 [Tpeamer u coctaB- | OCHOBHBIE pa3ienbl PU3MUECKON XUMUU. DIEMEHTHI yUEHHs O CTpOe-
HbIE YacTh pu3nue- | HUM BemecTBa. OCHOBHBIE TOJIOKEHUSA CIIEKTPOCKONUH. CIEKTPBI, UX
CKOM XUMUM. WCITOJIB30BAaHUE JUIsl ONIPEACIICHNs TapaMeTpOB BemecTsa. Mcnomnb3o-
BaHUE COBPEMEHHOW CIIPaBOYHON JUTEpaATYypPhl 11 HHTEPIPETUPOBA-
HUS MOJTYYEHHBIX PE3YJIbTATOB.
2 ITepBolii 3akoH Tep- | [lepBblii 3akOH TepMoaMHAMUKHU. 3akoH ['ecca u ero ciencrsus. 3aBu-
MOJAMHAMUKH CUMOCTb TEIUIOEMKOCTH OT TeMIIePaTyphl U pacYeThl TETUIOBBIX dPeK-
TOB peakluii. Pacuer TepMoAMHAMUYECKUX BEJIUYMH U UX HCIIOIb30Ba-
HUE U1 IPEJCKa3aHus X01a Mpoliecca.
3 Brtopoii 3ak0HBI OHTpomnus. YpaBHEHHE BTOPOro Havana TEPMOAMHAMMKY 17151 00paTu-
TEPMOJIMHAMUKU MBIX U HEOOpAaTUMBIX MPOIecCOB. PacueT TepMOAMHAMUYECKUX BEIU-




Neo | Paznmen (Tema)
Coneprkanue
I/ | OIACIIUTUIAHEI
YUH U UX UCIIOJIb30BAHUE IS IIpeicKa3aHus Xoa npouecca. Mcnosnb-
30BaHUE TEOPETUUECKUX 3aKOHOB (PU3NUECKON XUMUU MIPU PEILICHUN
KOHKPETHBIX XUMHUYECKHUX 3a7a4
4 YcnoBus paBHOBe- | YpaBHeHue ['m60ca — ['epMrosibiia v €ro poib B XuMuu. Pa3nuanbie
CHUSl U KPUTEPHUU Ca- | BUJIbI KOHCTAHT PaBHOBECHS U CBS3b MEXIAY HUMU. XUMUUYECKOE PaB-
MOIIPOU3BOJIBHOTO HOBECHE B WJICAIbHBIX U HEUJealbHBIX cucTteMax. M3orepma Bant-
MPOTEKAHUs IIPO- Fododa. [Ipusenennas sueprust ' mb60ca u ee UCnoab30BaHKE IS pac-
LIECCOB. YETOB XUMHUYECKUX paBHOBECUM. ['eTeporeHHble XUMHUYECKHE PABHOBE-
CHUsl 1 OCOOEHHOCTH UX TEPMOJMHAMHYECKOIO OMUCAHUS.

5 [lereporennsie cucre- | ['ereporennsie cucrteMbl. [IpaBmiio ¢a3 'n66ca u ero BeiBoa. da3zoBbie
Mbl. Da3oBeIe IIEpexo- | nepexosl NepBoro poja. Y pasHenue Knainepona-Knaysuyca u ero
bl TIEPBOTO POJIa MPUMEHEHHE K pa3IMuHbIM (a30BbIM IEpexoiaM MepBOro poaa

6 |[IByxxomnoHeHTHble | Da30BbI€ NEPEXO/IbI BTOPOIO poja. [IByXKOMIIOHEHTHBIE CUCTEMBI.
CUCTEMBbI M X onuca- | Pa3nmuuHble nuarpaMmbl COCTOSIHUSL ABYXKOMIIOHEHTHBIX. TepMUYecKuii
HHE aHanu3. lcronb3oBaHME COBPEMEHHOM CIIPABOYHOM JINTEPATyphl U

Pa3IMYHBIX KapT-AuarpaMM, Jisi MHTEPIPETUPOBAHUS TIOJIYYEHHBIX 3a-
BHCHMOCTEH.

7  [TpexxkommnoHeHTHble | TpexxoMmmoHeHTHbIe cucTeMbl. TpeyroiabHuk ['n66ca. JlnarpaMmol
CUCTEMBI. 3aKOH pac- | MJIABKOCTU TPEXKOMIIOHEHTHBIX cucTeM. CUCTEMBI C OrpaHUYEHHON
MpEeACIICHHUS. pactBopumocThio. Koaddunument pacnpenenenus. DKCTpaKIHsl.

8 |PaBHOBecHbIC cBOM- | JlaBieHHE HACBIIIEHHOTO Mapa >KUAKUX pacTBOpoB. 3akoH Payms. Koi-
CTBa PaCTBOpPOB JUTaTUBHBIE CBOMCTBA pacTBOPOB. OCMOTHYECKUE SBJICHUA. Y PaBHEHUS

Bant-lI'odda, ero TepmormaaMuyeckuii BEIBOJ ¥ 001aCTh MPUMEHEHUSI.

9 |PaBHOBecHE KUI-

KOCTh-TIap B JBYX- PaBHOBeCHE )KHIKOCTh-TIAP B JBYXKOMIIOHEHTHBIX Pa3inuHbIe BUbI
OMIOHEHTHED. Gl quarpamm coctostHusl. 3akoHsl I 'n66ca-KonoBanona. PaSEIGJIGHI/Ie BE-
OMAX. LIECTB IyTEM MEPErOHKU. A3€0TPOIHBIE CMECU U UX CBOMCTBA.

4 cemecTp

1 |Pa3znensl anektpoxu- | OnpeneneHue TEOPETUUECKOM AIEKTPOXUMUU, €€ Pa3AeIibl U CBS3b C
Muu. OCHOBHBIE 110- | 3aJja4aMi IPUKIIATHON ANEeKTpoXUMHUU. [IoHATHE 3IIEKTPOXUMUYECKOTO
IMo>KeHUs! Teopun Ap- | moteHuuana. Pazsurue npeactaBieHUul 0 CTPOEHUU PacTBOPOB JJIEK-
[peHunyca. TpoauToB. OCHOBHBIE MIOJIOXKEHUS TEOPUH AppeHuyca.

2 [DnektponpoBoaHOCTS | [ToHSITHE CpeHel aKTUBHOCTH U CPEIHETO KOIPPHUIIEHTa aKTUBHO-
[pa30aBIeHHBIX pac- CTH; UX CBS3b C aKTUBHOCTBIO U KO3(PPHUIIMEHTOM aKTUBHOCTU OTJIENb-
TBOPOB. OCHOBHBIE HbIX HOHOB. OcHOBHBIE JlonyuieHus Teopun [lebas-I'tokkens. Y nens-
M0JIOXKEHUS TEOPUU Hasl ¥ SKBUBAJIEHTHAs JIEKTPONPOBOAHOCTH [[0ABMKHOCTH HOHOB U
Jlebas-I tokkens 3akoH Konbpaymia. Mcnonb3oBanue TeopeTHUECKUX 3aKOHOB (hU3HYe-

CKOW XMMUU TP PEIIEHUN KOHKPETHBIX XUMHUUYECKHUX 3a/1a4

3 | ®usnueckue ocHOBBl | Pusnyeckue ocHOBBI Teopun Jledas-Itokkens-On3arepa; a1ekTpodo-
reopuu Jlebas- PETUYECKUIN U peTaKCaMOHHBIN 2P PexThl; MexaHu3M 371eKTporpo-
I'tokkensa- OH3arepa. | BOIHOCTH BOJHBIX PaCTBOPOB KUCIOT U Ieno4ell. Pemenne koHkper-

HBIX 3aJ]a4 METOJJaMU KOHAYKTOMETpHUH. Vcronbp3oBaHue CripaBOYHOM
JUTEPATYpPHI JJIs1 THTEPIPETUPOBAHUS MOTYUYEHHBIX PE3YNIbTATOB.
4 [VcioBusi DNIEKTPOXH- | Y CIOBUS JIEKTPOXUMHYECKOTO PAaBHOBECHS Ha TpaHUIax pazzena (a3

MHUYECKOTO paBHOBE-
CHsI Ha TPaHMIIAX pa3-
nena ¢as.

U B dIIeKTpoxuMudeckoii renu. Kiaccudukamust 31eKTpoaOB U dIIeK-

TPOXUMHUYECKHUX 1Eenel. [[BOMHON 3JIEKTPUYECKUI CIOM U €ro posib B

KUHETHKE AJIEKTPOAHBIX IPOLIECCOB. PenieHrne KOHKPETHBIX 3a1a4 Me-
TOJaMH MOTeHIMoMeTprd. Mcnosib30BaHNE CITPABOYHOM JTUTEPATYPhI
JUIS. MHTEPIPETUPOBAHUS ITOJYYEHHBIX PE3YJIbTATOB.




Neo | Paznmen (Tema)

Coneprkanue

I/ | OIACIIUTUIAHEI

5 |OcHoBHble TOHATHUS | OCHOBHBIE MOHATUSA XUMUUYECKON KUHETUKH. OnpeeeHue CKOpocTu
XUMUYECKON KMHETH- | peakuuu. Kunetnueckue kpusble. Kunernueckue ypaBHenus. Omnpene-
K1 JIEHUE KOHCTaHThI CKOPOCTHU U NOpsAJIKa peakuu. MOJIeKyIsIpHOCTh

AJIEMEHTaPHBIX PEAKIU.

6 [Kunernyeckwii 3akoH | Kunernueckuii 3ak0oH qeiicTBUS Macc U 00J1aCTh €ro MPUMEHUMOCTH.
neiictBus macc u 00- | CocTaBiieHHe KUHETUYECKUX YPaBHEHUH /1JIsl H3BECTHOTO MEXaHU3Ma
IIacTh €ro MIPUMEHU- | PEAKLUHU. 3aBUCUMOCTb KOHCTaHThI CKOPOCTH OT Temneparypsl. [loa-
MOCTH. 00p METO/I0B aHalIM3a JIsl MPOBEICHUS TEKYILEro U 6aTaHCOBOrO KOH-

TPOJI IPOBOAMMOTrO SKCIIEPUMEHTA HA OCHOBAHUH CBOMCTB MCIIOJIB3Y-
€MBIX BEILIECTB.

7  [KuneTuka peakuui HeobOpatumblie peakiiuu nepBoro, BTOPOro U TPETHEro MOPSIIKOB.
[POCTBIX THUIIOB OrnpeneneHre KOHCTAHT CKOPOCTH U3 ONBITHBIX TaHHBIX. MeTObI

OIIpEeICHUs MOPSIIKA PEAKIMU U BUJJa KHHETUYECKOIO YPABHEHUS.
PelmieHre KOHKpETHBIX 3a7a4

8 [BnusHue temmnepary- | BiusiHue Temneparypbl Ha CKOPOCTh XUMUYECKOM peakuuu. JHeprus
Bl HA CKOPOCTh XU- | akTUBalUU. [IpuOmmkeHHbIe U TOYHBIE METOIbI OTIPECIICHUS YHEPTHUH
MHYECKON peaKklu aktuBanuu. OnpeneseHne 3Hepruy akTHBALUU

9 |KuHeruka u mexa- OO6mue cBeieHHs 0 KWHETHKE U MeXaHU3Max KaTaiusa. [ oMoreHHsblIi u
HU3M peaklui KaTa- | reTeporeHHbIN KaTanu3. OCHOBHBIE IPOMBIIIJIEHHbIE KATAIUTUYECKUE
nmu3a. npolieccsl PelieHne KOHKpETHbBIX 3a7au

Tabnuna 4.1.2 — Cogeprkanue TUCHUILTMHBI U €T0 METOJIMYECKOE 00ecTieueHre

Bune! nesrens- DOpMBI TEKY-
HOCTH YueOHo- 1IEr0 KOHTPOJIS
No Pﬁﬂijhg;eli?) Ne | No [METOMUMMECKHE |YCTICBACMOCTH Komnerennun
JUCIL JICK., 26 | p. MATEpHAIBI (no neoensim
gac | ;mab | mp. cemecmpa)
1 |2 3 4 5 6 7 8
3 cemecTp
[IpenMeT U cocTaBHBIE YacTh (Pu-
! BUYECKON XUMUH. 2 1,212 V1-4,7.8,13 K2 OTIK-6, T1K-1
) [IepBbIil 3aKOH TEPMOAVMHAMUKH ) 3 3 M1, M4, M6 K4 VYK-1, OIIK-2
OIIK-5, TTK-1
3 BTopoli 3akOHBI TEPMOJIUHAMUKHI ) 4 V1-2,4,5, 13 K6 VK-1, OIIK-2,
M1, M4, M6 OIIK-5, TTK-1
'Y ciI0BHSI paBHOBECHS U KPUTEPUU V14 78 VYK-1, OIIK-2,
4  caMONPOU3BOJIBHOTO NIPOTEKaHUs | 2 6 5,6 PP K8 OIIK-5, OIIK-
M1, M4, M6
[POIECCOB. 6, IIK-1
['eTeporennsie cucrteMsl. Pa3o- V1-4. 7813 VK-1, OIIK-2,
S |BBIE MEPEXOJbI IEPBOTO poaa 2 7 TP K10 OIIK-5, OIIK-
M1, M4, M6
6, I[1K-1
JIByXKOMIIOHEHTHBIE CUCTEMBI V14 7813 VK-1, OIIK-2,
6 | ux omucaHue 2 7 7 C o K12 OIIK-5, OIIK-
M1, M4, M6
6, ITK-1
TpexXKOMIIOHEHTHBIE CUCTEMBI. V14 7813 VK-1, OIIK-2,
7 | 3aKOH pacnpeneseHusl. 2 4 7 P K14 OIIK-5, OIIK-
M1, M4, M6
’ 6, I[1K-1
3 PaBHOBeECHBIE CBOIICTBA pacTBO- ) 53 vi1-4,7,8,13 K16 VK-1, OIIK-2,
pOB ’ M1, M4, M6 OIIK-5, OIIK-

8




9

Buner gesrens- . DOopMBbI TEKY-
Ne Pasnen (tema) PO z:fo;y(l)qemne )%?SBI;SSE)IZ(T)EX Kommerenun
JHCIHILTHHEL ggg" HN§6 IJ;& MaTepHaIbl (no neoensim
p- cemecmpa)
6, I1K-1
PaBHOBecHe XUIKOCTh-TIAp B VK-1, OIIK-2,
9 | IBYXKOMIIOHEHTHBIX CUCTEMAX. | 2 9 8 Y1-4,7.8,13 T OIIK-5, OIIK-
M1, M4, M6
6, I1IK-1
4 cemecTp
Paznensl anektpoxumun. Oc- Vi1-4,7,8,13 VK-1, OIIK-2,
1 |[HOBHBIE MOJIOKEHUS TEOPUU | 2 1 M3, M5, M7, | K2 OIIK-5, OIIK-
AppeHuyca. M9 6, I1IK-1
DJIEKTPOTIPOBOIHOCTH Pa3-
6aBHeI§HBI§ paCI”[FBOpOB.pOC- v1-4,78,13 YK-1, OIIK-2,
2 HOBHBIE ITOJIOKEHUS TEOPUU 2 2 I M3, M5, M7, K4 OIIK-5, OTIK-
M9, M10 6, I1K-1
JleGas-I tokkens
DuU3nYECKUEe OCHOBBI TEOPUH V1-4,7.8,13 VK-1, OIIK-2,
3 |de6as-T'rokkens- Onzarepa. | 2 3 M3, M5, M7, | K6 OIIK-5, OIIK-
M9, M10 6, I1K-1
Y CIIOBHS DJIEKTPOXUMUYECKO- V1-4,7,8,13 VK-1, OIIK-2,
4 [ro paBHOBeCHd Ha rpaHunax | 2 4 2 M3, M5, M7, |KS8 OIIK-5, OIIK-
paznena das. M9, M10 6, ITK-1
(OCHOBHbBIC TTOHSITHUS XUMHYE- V5.6.9-12 VK-1, OIIK-2,
5 |CKOM KMHETUKH 2 5 3 > ’ K10 OIIK-5, OIIK-
M2, M8, M9
6, IIK-1
Kunernueckuii 3aK0H ACH- V5.6.9-12 VK-1, OIIK-2,
6 |cTBHA Macc B 00JIaCTh €ro 2 6 4 o » K12 OIIK-5, OIIK-
M2, M8, M9
[IPUMEHUMOCTH. 6, I1K-1
KuneTnka peakuil IpocThIX V5.6.9-12 VYK-1, OIIK-2,
7 |[TUTIOB 2 5 Mz’ 1,\/[8 1\;1,9 K14 OIIK-5, OIIK-
T 6, IIK-1
BrnusiHue TemnepaTypsl Ha ¥5,6,9-12, VK-1, OIIK-2,
8 CKOpPOCTb XMMHUYECKOU peak- | 2 7 M2, M8, M9, | K16 OIIK-5, OIIK-
LUK M10 6, ITIK-1
KuneTnka 1 MexaHu3M peak- ¥5,6,9-12, VK-1, OIIK-2,
9 |umii xaTaauza 2 7 6,7 | M2, M8, M9, | T OIIK-5, OIIK-
M10 6, IIK-1
K — komnoksuym, T — TectupoBanue
4.2 JlaGopaTopHble paGoThl M (WIHN) MPAKTHYECKHE 3AHATHS
4.2.1 JlaGopaTopHbie padoThI
Tabnuua 4.2.1 — JlabopaTopHble pabOTbI
Neo | HammenoBaHue 1a00paTopHO paboThI r?aiLeM’
3 cemecTp
1 | Unentudukanus opraHMueCcKuX COSIMHEHU METOIOM pepaKTOMETPHHI 2
2 | Cnextpsl norionieHus. M3zydyenne n npumenenue 3akona Jlamoepra-byrepa-bepa 2
3 | OnpeneneHue TEIJIOTHl PACTBOPEHUS XOPOIIO PACTBOPUMBIX COJICH 2
4 | N3yuenue B3auMHOI pacTBOPUMOCTH B TPEXKOMIIOHEHTHON CUCTEME C OTPAHUYEHHOU | 2
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Neo | HammeHoBaHue 1a00paTopHOM paboTHI

gac.

O0nemM,

PacTBOPUMOCTHIO KOMIIOHEHTOB

W3ydeHre B3aMMHON pacTBOPUMOCTH B TPEXKOMIIOHEHTHON CUCTEME C HEOTrpaHUYEH-
HOM pacTBOPUMOCTBHIO KOMIIOHEHTOB

I/I3yquI/Ie XUMHUYCCKOI'0 paBHOBECHUSA B paCTBOpAX IIPHU IMOMOIINN METOAa pacCIpeaciic-
HUA

TepMHq€CKHﬁ aHaJIM3 JICTKOIINIaBKUX BCUICCTB.

VccnenoBanue CBOMCTB pa30aBICHHBIX PACTBOPOB HEJIETYYHX BEIIECTB

O |00 |

I[aBJ'IeHI/Ie HACBIICHHOI'O I1apa nequeﬁ KUIKOCTH

Htoro

=N N

4 cemecTp

I/ICCJ'IG,I[OBaHI/Ie QJICKTPOIIPOBOAHOCTHU PpACTBOPOB c71a0BIX OJICKTPOJIMTOB U paCy€T KOH-
CTaHThI JUCCOLMall1

:‘)HeKTPOHpOBOI[HOCTB PACTBOPOB CHUIIbHBIX 3JICKTPOJIMTOB

[\

Ornpezenienre paCTBOPUMOCTH U MPOU3BEICHUS pACTBOPUMOCTH MaJIOPACTBOPUMON
COIu

OnpeneneHre TEPMOAMHAMHYECKAX (PYHKIMA PEaKIiH, IPOTEKAIOIICH B AJICMEHTE
Jaunsis-Skoou

I/I3yquHe KHMHCTUKU HICJIOYHOI'O TMAPOJIN3 STHJIALCTATa oe3 0T6opa Hp06

\S)

V3y4yeHrne KHHeTUKH PEaKkIiu BOCCTaHOBICHHS rekcarmanodeppara (I11) ackopouno-
BOM KHCIIOTOM

OmnpeneneHne KOHCTaHTbl CKOPOCTH PeaKMy OKUCIEHUS HOIUCTOBOAOPOJHOM KU CIIO-
Thbl IEPEKUCHIO BOJIOPOJA

HUroro

14

4.2.2 IlpakTnyeckue padoThl

Tabnuna 4.2.2 — [Ipaktuueckue paboTh

Ne | HaumenoBanue nabopaTopHoit paboThI

O0BeM,
gac.

3 cemecTp

DeMeHThl y4eHHs 0 cTpoeHuH BemecTBa. [lonspusanus. Pedpakius.

OCHOBHBIC ITOJI0KEHHUS CIICKTPOCKOITNHA

IlepBblii 3aKOH TEPMOAUHAMUKHU. TEpPMOXUMHUS

BTOpoil 3aKOH TepMOTMHAMUKHN

Ouneprus ['n66ca u 'enbMromnbia

XHUMHUYECKOE PaBHOBECHUC

dazoBoe PAaBHOBCCHUC OJJHO- U IBYXKOMITIOHCHTHBIX CUCTEM

0[N N[ |[W|IN|—

['eTeporeHHoe paBHOBECHE B OMHAPHBIX CUCTEMAX, COJIEPKAIIUX KHUJKYIO U Tapo-
BY1O (azbl

N (NN RN

Hroro

—_
oo

4 cemectp

1 | Kongykromerpus

HOTCHHI/IOMCTpI/IH

2

3 | Haubonee BaskHble onpesieIeHNs U XapaKTePUCTHKU

4 | [lomyyeHne ypaBHEHUI KHHETUYECKHX KPUBBIX U UX aHaMOP(03 U3 KUHETHUECKUX
YpaBHEHUI

EEN SN NN

5 | Haubonee PacnpoCTPaHCHHBIC MCTOAbI OTIPCACIICHU S MTOPAJAKA peaxumﬁ MMPOCTBIX
THUIIOB

10
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i O6Bem
Ne | HaumenoBanue nabopaTopHOi paboTh qac ’
Kunernyeckue onucanuss MHOIOCTaJMNHBIX pPEaKIMi IPOCTENIIETO TUIIA 4
Onpenenenne YHEPrUM AKTUBALMY KaTATUTHYECKUX PEAKLIMH, TOXYUHAIOIINXCS 4
YpaBHEHHUIO AppeHuyca
Hroro 28

4.3 CamocrosreabHas padora cryanenToB (CPC)

Tabnuna 4.3 — CamocrosiTenbHas paboTa CTyI€HTOB

CpoK BHITION- Bpewms, 3aTpauun-
No | HaumenoBanue paszena (TeMbl) TACUUILTUHBI BaeMOE€ Ha BBINOJI-
HEHUS
Henne CPC, gac
3 cemecTp

1 | [Ipeamer u cocTaBHBIE YacTh (PU3HMUECKON XUMUHU. 2 Henens 15
2 | IlepBblil 3aKOH TEPMOJIMHAMUKH 6 Henens 15
3 | Bropoii 3aKOHBI TEPMOJIUHAMUKHI 8 Henmenst 10
4 VY ciioBus paBHOBECHUS U KPUTEPUHU CaMOIIPOU3BOIBHOTO 12 nenens 10

MPOTEKAHUs MPOIECCOB.
5 | I'ereporennsie cuctembl. Da3oBbie IEPEX0ibl IepBoro poaa | 14 nexens 20
6 | /JIByXKOMIIOHEHTHbBIE CUCTEMBI U UX ONIUCAHHE 16 Henens 15
7 PaBHOBeCHE )KHIKOCTh-TIAP B JBYXKOMIIOHEHTHBIX CUCTE- 17 Henens 12,85

Max.
Hroro 97,85
4 cemecTp
1 DNEKTPONPOBOJHOCT Pa30aBIEHHBIX PacTBOPOB. OCHOB- 4 nexens 10

HbI€ 10JI0’KeHUs Teopuu Jlebas-I' tokkenst
) Y cl0BUS IEKTPOXUMUYECKOTO PAaBHOBECHSI Ha TPaHUIAX 8 Henens 10

paznena ¢as.

Kunerndeckuit 3aKoH IEWCTBHS Macc M 00JIacTh €r0 pUMe- 10
3 12 Henens

HUMOCTH.
4 | BausHue TeMrepaTypsl Ha CKOPOCTh XUMUUECKON peakiuu | 16 Henens 10
5 | BeimonHeHnue KypcoBoi paboThl 1-18 Hepens 40,85
Hroro 80,85

5 IlepeyeHb Y4eOHO-METOAUYECKOro oOecredeHusl IS CaAMOCTOSITeILHON pa-
00ThI 00YYAIOIIUXCS MO TUCHUIIIMHE

CTyeHTbl MOTYT HpPH CaMOCTOATEIbHOM H3YyYEHUU OTIEIbHBIX TEM U BOIPOCOB
JUCLUIUIMH MOJIb30BaThCS YUEOHO-HATISIAHBIMUA TOCOOMSIMU, Y4EOHBIM 000pY0OBaHUEM U
METOAMYECKUMU pa3paboTkamu Kadeapsl B pabouee Bpemsi, ycTaHOBIeHHOe [IpaBunamu
BHYTPEHHETO pacnopsigka pabOTHUKOB.

YyebHo-MeToanuecKoe 00eCIieueHne JJisl CAMOCTOATEIBHON PaboThl 00yJaroOUXCs
MO IaHHOM JAUCIUIUIMHE OPraHu3yeTCs:

oubIUOMEKOU YHUBEpCcUmema:

e OuOMMOTEYHbIN (HOH]T YKOMIUIEKTOBAH Y4eOHOW, METOIMUECKOM, HAyYHOH, Nepu-
OJIMYECKOU, CIIPABOYHOU U XY 0KECTBEHHOU JINTEpaTypor B COOTBETCTBHM ¢ YII 1 nanHOM
PLLJL;

® UMeEeTCs JAOCTYI K OCHOBHBIM MH()OPMALMOHHBIM 00pa30BaTeIbHBIM peCypcam,
nH(pOpMaMOHHOW 0a3e TaHHBIX, B TOM unciie Oubarorpapuyeckoil, BO3MOKHOCTh BBIXO-
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na B aTepHer.

Kagheopoii:

e nmyTeM oOOecreyeHHs  JOCTYMHOCTH  BCEro  HEOOXOAMMOro  y4eOHo-
METOJMYECKOr0 M CIIPAaBOYHOTO MaTepraa;

® IyTeM MPEAOCTaBICHUS CBEJCHUN O HAJMYUU y4yeOHO-METOJUYECKOW JHUTEepa-
TypBbl, COBPEMEHHBIX IIPOIPAMMHBIX CPEJCTB.

® IIyTeM pa3pabOTKu:

— METOAMYECKUX PEKOMEHIALNM, MOCOOMI O OpraHu3aluy CaMOCTOSTENBHON pa-
OOTBI CTY/ICHTOB;

— BOIIPOCOB K 3K3aMEHY;

—METOMYECKHUX YKa3aHWH K BBIMOIHEHHIO JJAOOPATOPHBIX U MPAKTHYECKUX PadOT U T.JI.

munoepacgpueti ynueepcumema.

— TIOMOIIIb aBTOPaM B MOATOTOBKE U M3JIaHUU HAYYHOM, YIeOHON M METOAUYECKON
JIUTEPATYPBL;

—yJIOBJIETBOPEHHE NMOTPEOHOCTU B THPAKUPOBAHUU HAY4YHOH, y4eOHOI U MeTOau4e-
CKOH JINTEpaTyphI.

6 OOpa3zoBaTe/ibHbIe TEXHOJIOTMH. TeXHOJIOTrUN MCNOJIb30BAHUS BOCIIUTATEIb-
HOT'0 MOTEHIINAJIA TUCIUILINHBI

Peanuzanys KOMIETEHTHOCTHOTO MOJIX0Ja IMPEAYCMAaTPUBACT IIMPOKOE HMCIOJIB30-
BaHUE B 00pa30BaTEIbHOM MPOIECCE AKTUBHBIX U MHTEPAKTUBHBIX (OPM MPOBENEHUS 3a-
HATUWA B COYETAHUH C BHEAYIUTOPHOI padbOTOH ¢ 1enbl0 ((OPMUPOBAHUS YHUBEPCAIbHBIX,
obmenpodeccuoHaNbHBIX U MPO(HECCHOHABHBIX KOMIETEHIIMN 00yJarouxcs.

Tabmuua 6.1 — IHTepakTHBHBIE 00pa30BaTENbHBIE TEXHOJIOIHH, UCIIOJb3YEMbIE ITPU
MPOBEICHUH AYAUTOPHBIX 3aHATUI

HaumenoBanue paszznena (Temsl JieKuuH, npaktuyeckoro | Mcnonbs3zyemble nHTEepakTHBHBIE [(O0BEM,

Ne WK 1a00paTOPHOrO 3aHSATHS) o0pa3oBaTelIbHbIE TEXHOJIOTHH  [4ac
3 cemecTp

1 Jlexuuu paznena «IIpenMer u cocraBHble YacTh (uszuue- | Pa30op KOHKPETHBIX CUTyallul )
CKOM XUMUUN»

2 | Jlexuuu paznena «IlepBblil 3aKOH TEPMOJIMHAMUKN Pa300p KOHKpeTHBIX cutyanuii | 2

3 Jlekuuu paznena «JIByXKOMIIOHEHTHBIE CHUCTeMbI U MX | Pa300p KOHKPETHBIX CUTyalui )
ONHMCAHUE»

4 Jlekuuu paszzgena «TpexKOMIIOHEHTHbIE CUCTEMBI. 3aKoH | Pa300p KOHKPETHBIX CUTYyalui )
pacrpeeeHus»

5 JIaGoparopHas pabora «nenTudukanus opraHuyeckux | Pa30op KOHKPETHBIX CUTYyaluit )
COETMHEHUI METOI0M pePpaKTOMETPUN»

6 JIaGoparopHast pabota «CriekTpsl norjouieHus. M3yde- | Pa30op KOHKPETHBIX CUTyaluit )

HUE ¥ TpuMeHeHne 3akoHa JlamOGepra-byrepa-bepay»

JlaGoparopHast paborta «l3yuenue B3auMHON pacTBopu- | Pa300op KOHKpPETHBIX CUTyallui
7 | MOCTH B TPEXKOMIIOHEHTHON CHUCTEME C HEOIPAaHHUYEH- 2
HOM pacTBOPUMOCTHIO KOMIIOHEHTOBY

JlaboparopHasi padota «/laBneHue HachlmeHHOTo mapa | Pa30op KOHKPETHBIX CUTyalul
JIETY4YEeH KUJTKOCTH»

[IpakTyeckass pabota «YCIOBUS paBHOBECHS M KpuTe- | Pa300p KOHKPETHBIX CUTyaluit
PHH CaMOIIPOU3BOJIBHOIO IPOTEKAHMSI TPOLIECCOBY
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HaumenoBanue paszzaena (TeMbl JIeKIMHU, mpakTudeckoro | Mcnonb3yemble uHTEpakTHBHBIE (O0BEM,

Ne WU 1ab0paTOPHOTO 3aHATHS) 00pa3zoBaTeNbHBIC TEXHOJOTUN  [d4acC
Uroro: 17
4 cemectp
1 | Jlekumu pazgena «DIEKTPOIMPOBOTHOCTD pa30aBiIeHHBIX | Pa300p KOHKPETHBIX CHTYAIIHiA
pactBopoB. OCHOBHBIE TIOJIO)KEHHUS Teopuu J[lebas- 2
['rokkens»

2 | Jlekuum pasnena «YCIOBHUS DJIEKTPOXUMHUYECKOTO paB- | Pa300op KOHKPETHBIX CUTYyaIuit

HOBECHS Ha TpaHMIaX pa3zaena (as» 2
3 | Jlekuuu pasnena «BnusHue TemriepaTypbl Ha CKOPOCTh | Pa300p KOHKPETHBIX CUTYaIIHA )
XUMHUYECKON PEAKITUN»
4 | Jlexunu paznena «KuHeTnka 1 MEXaHW3M peakiuil kaTa- | Pa3060p KOHKpETHBIX CUTYyaIuit )

JIN3a»

5 | JIaboparopHnas pabora «MccnemnoBaHue 3JIeKTpONpoBoA- | Pa300op KOHKPETHBIX CHUTyaluit
HOCTH PAacTBOPOB CJIA0BIX 3JICKTPOJIHMTOB M PAacdeT KOH- 2
CTAaHTbI JUCCOLIMAITHN»

6 | JlJabopatopnas paboTa «IIEKTPONPOBOJAHOCTH PacTBO- | Pa300p KOHKPETHBIX CUTYyaIlHii
POB CHJIBHBIX AJICKTPOJIUTOBY

7 | JJabopatopnas pabota «Onpenenenrue pacTBOpUMOCTH U | Pa300p KOHKPETHBIX CUTYyaIlHii
MIPOM3BENICHUSI PACTBOPHUMOCTH MAJIOPACTBOPUMOMN COJIH

8 | JJaboparopHas pabota «OnpezneneHue TepMoAuHaMuyue- | Pa300p KOHKPETHBIX CUTYaIi
CKuX (YHKIMU peakiuu, IpoTeKammeil B anemente Jla- 2
HUAIIS-SIK00M»

9 | [Ipaktuyeckast pabora «Hambomee pacmpoctpaneHHble | Pa300p KOHKPETHBIX CHTyalui
METO/BbI OIpEeNICHUs] MOpPAJKAa PEAaKLUUH MPOCThIX TH- 2
(0

Htoro 18

Copeprkanre QUCIMIUIMHBI 00J1a1aeT 3HAYUTEIHHBIM BOCITUTATEIHFHBIM MTOTEHITHA-
JIOM, TOCKOJIbKY B HEM HAy4HBII OIBIT YeJoBedYecTBa. Peanusaius BOCIUTATEIHHOTO T10-
TEHIIUAaJa JUCIUIUIMHBI OCYIIECTBIISIETCS B paMKax €IMHOTO 00pa30BaTEeIbHOIO U BOCITH-
TaTeJIBLHOTO TMPOIlecCa M CIOCOOCTBYET HEMPEPHIBHOMY PA3BUTHIO JUYHOCTU KaXkIOTO
oOyuarorerocs. JluciurinHa BHOCUT 3HAYMMBIN BKJIaJl B (pOpMHUpOBaHUE OOIIEH U Mpo-
(dheccuoHAIBHOW KyNbTyphl oOyuarommxcs. CoaepkaHue IUCHUIUIMHBI CIIOCOOCTBYET
PO eCCUOHATIEHO-TPYA0BOMY BOCITUTAHUIO 00YUAIOLTUXCSI.

Peanuzanms BocmUTaTeIbHOTO MOTEHITHAA TUCITUTIINHBI OIpa3yMeBaeT:

— IIeJICHAIIPaBJICHHBIN OTOOP MperojaBaTeeM W BKIIOUCHUE B JICKITMOHHBIA MaTe-
puai, Matepual s MPaKTHIECKUX M JTa00PAaTOPHBIX 3aHITHH COAEpKaHUS, JEMOHCTPHU-
pYIOIIETro 00yJaronuMcst 00pa3Ibl HACTOSIIETO HAYYHOTO TIOIBHOKHUYECTBA CO3/IaTele U
MPEACTaBUTENICH TaHHOW OTPACIU HAayKH, BHICOKOTO MPOeCcCHOHANIN3Ma YUYCHBIX, UX OT-
BETCTBEHHOCTHU 32 PE3YJIbTaThl M MOCIEICTBUS JCSITEIBHOCTH JIJISi PUPOJIBI, YETIOBEKA U
oOI1ecTBa; MpUMEphl TMOJIMHHOW HPABCTBEHHOCTH JIIOJCH, MPUYACTHBIX K Pa3BUTHUIO
HAyKH,

— TMPUMEHEHUE TEXHOJIOTHH, (OpPM M METOJOB MPENOJaBaHUs TUCIUILINHEI, UMe-
IOIIMX BBICOKUH BOCIUTATENBHBIA d(D(PEKT 3a cUeT CO3MaHus YCIOBHM IS B3aUMOJCH-
CTBUS OOYYArOIIMXCS C TMPEIoaaBaTeieM, APYTHMH OOYJarOIUMHUCS, TPEICTaBUTEIIMU
paboTonareneii (pa300p KOHKPETHBIX CUTYaIUi ),
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— JIMYHBIA MpUMep MpenojaBaTelis, JIEMOHCTpAIMi0 UM B 00pa3oBaTesbHOM Jesi-
TEIBHOCTH U OOIICHUH C 00YYAIOIUMHUCA 32 paMKaMH 00pa30BaTeIbHOrO MPOIIECcCa BBICO-
KoM 00melt 1 mpodeccHoHaTbHOM KYJIBTYPHI.

Peanuzanmsi BOCIUTATEIPHOTO TOTCHIIMANIA TUCIUTUIMHBI HA YY€OHBIX 3aHATHSX
HalpaBJieHa Ha MOJJIEp>KaHUuEe B YHUBEPCUTETE €AUHON pa3BUBalollei 00pa3oBaTeIbLHON U
BOCIIUTATENBHOU cpenbl. Peain3aiusi BOCIUTATEIbHOTO OTEHIMAIA AUCIIUIUIMHBI B XOJI€
CaMOCTOSATENbHON paboThl 00yYaIOMIMXCS CHOCOOCTBYET PA3BUTHUIO B HHUX IIEJICYCTPEM-
JIEHHOCTH, UHUIIMATUBHOCTH, KPEATUBHOCTH, OTBETCTBEHHOCTHU 3a PE3yJIbTaThl CBOEH pa-
00ThI — Ka4yecTB, HEOOXOAMMBIX JIJISi YCIEUIHOW COIMaNu3alud U MPo(ecCHOHATBHOTO

CTaHOBJICHMU:L.

7 ®oHa OLEHOYHBIX CPEACTB /JIA MPOBeJeHUs MPOMEKYTOUHON aTTecTalluu
00y4Jaromuxcsi Mo JMCUUIIHHE

7.1 IlepeyeHb KOMIIETEHUHMH ¢ yKa3aHHeM 3TanoB UX (popMUpOBaHUA B NpPO-
ecce 0CBOCHHMs OCHOBHOM Mpo@deccuoHaNIbHO 00pa30BaTE/IbHON NPOrPAMMBI

Tabnuua 7.1 — Otanel opMUpoBaHUS KOMIIETEHUINN

Kong m HanmMmeHoBaHHWeE KOM-
METEHINN

Ortaner® GopMUpOBaHHS KOMIIETCHIIUN M TUCITUILTAHBI (MOAYJIH) ¥ IPAKTUKA, TIPU
n3y4eHNH/ IPOXOKICHUH KOTOPBIX (hopMHpyeTcs TaHHasi KOMIICTEHIINS

HavyaJILHBII

OCHOBHOM | 3aBepmaronmii

VYK-1 CnocobGen  ocy-
IIECTBIIATH TOUCK, KPUTH-
YeCKUIl aHaIM3 W CHUHTE3
uHbOpMAaLNY, TPUMEHSTH
CHCTEMHBIH TOIXOMX JUIA
pelIeHusT  MOCTaBJICHHBIX
3amaq

dunocodus

Bericiias MaTemaTnka
O0mass u HeopraHude-
CKast XUMHS
Oprannyeckasi XuMus
HNudopmaruka

®dusuka
AHamuTHYEeCKass XUMUS
u  (UBNKO-XMMHUYECKUE
METO/JIbI aHAJIN3a

Oprannueckasi XuMus

duznyeckas XUMHS

Komnmonguas xumus

duznka

AHanmuTHdecKas XUMUs U (PU3NKO-XUMHYECKHE METO-
Il aHaIM3a

Y4eOHas 03HAKOMUTEIIbHAS TIPAKTHKA
IIpousBoacTBeHHas IIpaKTUKA
HCCIeIoBaTeIbCcKas paboTa)

(may4Ho-

OIIK-2 Crocoben wuc-

Bricirag maremaTuka

dusnueckass XUMHUA

[OJIB30BaTh Maremaruye- | MHopmaTuka [Iponeccel u anmapaTbl XAMUYECKOH TEXHOJIOTHU

ckue, (usuueckue, (Husn- Konnounnas xumus

KO-XUMMUECKHE. XHUMMUUe- ITponsBoacTBeHHAs HpaKTHKa (Hay4HO-
2

CKHE MeTOfbl sl peliie- uccieaoBareNbckas padbora)

HUS 3amad  mpodeccro-

HAJIBHOW JIESITENIbHOCTH

OIIK-5 Cnocoben ocy- | Pusuka AHanuTHdecKas XUMHs U (PU3NKO-XUMHYECKHE METO-

IIECTBIIATh  3KCIIEPUMEH-
TaJIbHBIC HUCCJICAOBAHUA U
UCTBITAHUSA MO 3aJJaHHOM
METOJHKCE, IIpOBOAUTH
HaAOJIOACHUS U U3MEPEHHUS
c yderoM TpeOoBaHUI
TEXHUKH  0e30IacHOCTH,
oOpa0aTeiBaTh UM HHTEp-
pEeTUpoOBaTh  IKCHEPU-
MEHTAJIbHBIC JaHHBIC

AHanuTHyeckas XUMUS
U (OUBHKO-XMMHUYECKHE
METO/Ibl aHAITN3a

JTbI aHAITN3a
duznyueckas XuMus

DNEKTPOTEXHUKA U IJIEKTPOHHUKA
[IponsBoacTBeHHAS MPaKTHKA
HccieaoBaTenbcKas pabora)

(may4HO-

OIIK-6 CriocobeH MmoHH-
MaTh NPUHIUIBl PaOOTHI

Nudopmaruka
Beenenue B Hampasiie-

OOwas xumuue-
CcKas  TEXHOJO-

AHanuTH4ecKas XuMusi U (U3UKO-
XUMHMUYECKHE METO/Ibl aHAIN3a
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Kong m HanmMeHoBaHHWe KOM-
MHETEHINU

Oraner* GopMUPOBaHMS KOMIICTCHIIUN M TACIUILIAHBI (MOAYJIM) U IPAKTUKU, IPU
M3YYCeHUH/ TIPOXOXKIEHUH KOTOPBIX POPMUPYETCs JaHHAS KOMIICTCHITUS

HavyaJIbHBIN OCHOBHOM 3aBEPLIAOILHN

COBPEMEHHBIX HMH(pOpPMa- | HUE MOATOTOBKM U IIa- | Du3udecKas XUMUs rus
[IMOHHBIX TEXHOJIOTHH W | HUpOBaHHE Npodeccro- | YueOHas O3HaKOMHTENbHAs IIPaK-
WCTIONB30BaTh UX IS pe- | HAIbHOH Kapbepbl THKa
IeHus 3a1a4 mpodeccuo- ITponsBoacTBeHHAs MPAKTHKA
HATBHOMN IeSTENBHOCTH (Hay4uHO-HMCCTenoBaTeNnbCKas pabo-

Ta)
I[IK-1 Cnocoben ocy- | YueOHo- dusnyeckas XUMHs Teoperuyeckue
IIECTBIATL cOOp M CHCTe- | HCClefoBaTenbekas pa- | Pusuka M XUMUS ONTUMEPOB OCHOBBI  TIPO-
MAaTH3aIHIO Hay4qHO- | 00Ta CTY/ICHTOB VueOHas O3HAaKOMHUTENbHAs Ipak- | IeCCOB H30paH-
TEXHUYECKOH  HH(OpMa- THKa HBIX TIaB XUMH-
MK U1 paspaGoTKH Me- Komnongnas xumus 4ecKOil  TexHo-

dusnka 1 XUMUS HOJIUMEPOB JOTHH
TOJIUK KOMILJIEKCHOI'O

OCHOBBI XUMHMYECKOI0 MaTepuano- | MeTtoasl U mpu-
aHanu3a  CTPYKTYpbl |

CBOMCTB MaTepHaJIOB

BeJICHUS

Cratuctuueckass oOpaboTKa B XH-
MHUYECKOW mpakTuke/ MaTtemaTuue-
CKHE METOABI 00PabOTKH dKCIEPH-

MCHTAJIbHBIX JaHHBIX

HpOI/ISBOI[CTBeHHaH TCXHOJOIrun4ec-

CKas IIpaKTHUKa

eMBI TOJIepXKa-
HUS  PEKUMOB
TEXHOJIOTHYe-

CKHX TIPOIIECCOB

7.2 Onucanue mokasarejieil 1 KpuTepueB OLCHMBAHNS KOMIIETCHUMH Ha pa3-
JIMYHBIX 3Tanax ux GopMHUpPOBAHNS, ONIMCAHNE IKAJI OLIEHNBAHUS

Ta6J'II/II_Ia 7.2 — IlokazaTenu u KPpUTCPHUH OICHHUBAHUA KOMHGTGHHHﬁ, mKajia OOCHU-

BaHMHs

Kox xom- ITokazatenu ouenu- | Kpurepuu u 1mkana oueHUBaHHUs KOMIIETCHIMH

NETCHUMH/ | BaHUA KOMICTCHUMH | [Joporossiit [TponBHUHYTHIH Beicokuii ypoBeHb («OT-
oTan (yka- | (unOukamopul 0o- YPOBEHb YPOBEHb (X0OpO- JTUYHOY)

36I6A€MCA | CMUDICEHUS KOMNE- | («y/IOBNETBO- | TOY)

Ha36aHUe meHyull, 3aKpeniiet- | puTeNbHO)

amana u3s Hble 30 OUCYUNIIU-

n.7.1) HOlL)

YK-1/o0c- | YK-1.1 Bnamo: umeer  [3mamb: 4acTUYHO 3HA- | 3Hamb: HU3MYECKUE U XH-
HOBHOI>’I, AHaHylngyeT 3a71a- |[IPCACTABICHUC O (€T (1)1/131/[‘-IGCKI/I€ " XH"- MHYCCKHUE ABJICHUA B XUMU-
3aBepIia- 4y, BbIAEISS €e Oa-  [PM3MUCCKMX M |MHYECKHE SIBICHHSA B | YECKMX PEAKLMSX

FOLIWiA 30BBIE COCTARNSIO-  [XUMHUECKHX B~ [XMMUYECKUX PEAKIUSX | YMemp: aHAM3UPOBATD 3a-

e

IIEHUAX B XUMHYeE-
CKHX PEaKIniIx
Ymemp: onipene-
IATh TapaMeTPOB
BEIESCTBA
\Biadoembs: Hagbl-
Kamu perieHus
3aja4

Ymems: ananuzupo-
BaThb 3a/1a4y 110 OTpe-
NeJICHUIO TTapaMeTPOB
BEIIECTBA WU MPOIIEC-
ca,

\Brnadems: nasvikamu
BBIZEIEHNS Oa30BbIE
COCTABJISIFOIIINX TTPH
[pEIIIEHNH TIOCTaBIICH-
HOI 3a1a9u

Jlavy TI0 OTIPEIEeIICHHUIO T1a-
paMeTpoOB BEIIeCTBA WU
mporiecca,

Bnaoemo: nasvikamu Brije-
JIeHUs 0a30BBIE COCTABIISIO-
VX TPY PEIICHUH MTOCTaB-
JIEHHOM 3aJja4H

YK-1.2
Omnpenensier u pas-
XKHUpyeT HHPopma-
U0, TpeOyeMyro
JUTsL pEIIeHHs TIO-

Bnams: bynna-
MEHTaIbHbIE XU-
MUYECKUE TTOHS-
TUsi Ymemsb: opu-
EHTHPOBATHCS B

Snams: GyHaameH-
TaJIbHbIE XUMHUYECKUE
[TOHSTHS JUIs PELICHUS
TMOCTaBJICHHOM 3a4a4n
Ymems: ione30BaTHCH

Snams: GyHIaMEHTaIbHbIE
XUMUYECKUE TTOHSITHUS VIS pe-
[IEHUS IOCTABJICHHOM 3a/1a4H
Ymems: pamxupoBats napop-
MaIHio
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CTaBIICHHOH 3aJa4u

MOCTyMHaroIei
KMHGbOpMAITUH
\Bradems: OCHOB-
HBIMU TTOHATUSMU
3aKOHOB (pH3HUe-
CKOW XMMHUU

CIIPaBOYHBIMH JTaHHBI-
MU U IPOBOJMUTD ITOMCK
nHpOpMaIUN
\Brademsb: MeTOIaMU U
TEXHOJIOTHSIMH Pelie-
HUSI KOHKPETHBIX XH-
MHYECKHX 3a1a4

\Bnademp: HaBbIKAMU TPAMOT-

HOTO IPUMEHEHUSI TeOpeTHYC-
CKHMX 3aKOHOB (DH3UIECKON XH-
MUU K PEHICHUIO KOHKPETHBIX

XUMHYCCKUX 3a/1a4

YK-1.3
Ocy1iecTBIsIeT 1MO-
HCK HH(POPMALIUH
JUTSL PELICHHUS T10-
CTaBJICHHOH 3a/1a41
10 Pa3JINYHBIM TH-
1am 3arpocoB

3name: nMeeT
MPEACTABICHHUE O
CBOMCTBaXx Be-
IICCTB

Ymems: npoBo-
TUTH ITOMCK HEHO-
CTAIOIINX JaHHBIX
\Biadempb: HaBbI-
KaMM IIOMCKa HH-
(bopmannu

3Hamb: TCOPETHUCCKUEC
[TOIXOJTBI JUTS PEIICHUS
[TOCTABJICHHBIX 33]1a4
Ymemp: opuentupo-
BaThCs B 00bEME WH-
hopmarim s IOucKa
HY>KHOU

\Biademsb: HaBbIKAMU
[IPUMEHEHUS 3aKOHO-
MEPHOCTEH ISl TOMCKA
U pacuera HeJAO0CTalo-
[MX JaHHBIX

3Hamb: TCOPSTHICCKUC U
MIPaKTHIECKHE TIOJXOIBI IS
[PEIICHUS TTOCTABJICHHBIX 3aa4
Ymemo: npaBUNBEHO TOCTaBUTH
3ajavy Jis IOucKa HHgpopma-
1815038

\Biademsb: HaBbIKaMU TIOMCKA U
aHan3a HHOOPMAITIH

YK-1.4

[Tpu o6paboTke MH-
dbopmaru oTauvYaeT
(bakThl OT MHCHUH,
HHTEPIPETAINM,
OLICHOK, (hopmMupyer
COOCTBEHHBIE MHE-
HUS U CY)KJICHUS,
apryMeHTHPYET CBOU
BBIBOJIbI, B TOM YHC-
Jie ¢ IPUMEHEHUEM
¢dmocodckoro mo-
HATUHUHOIO anmnapara

3Hamb: 3aKOHBI
MPOTECKAHUS XH-
MUYECKUX TIPO-
LIECCOB

Ymems: sxcnepu-
MEHTAIILHO IIPOBE-
PATH TIOTy4YCHHBIE
PE3yIbTAaTHI
\Biadems: HaBbI-
KaMH MPaBUIEHO
BEIPA3HUTh PE3Yib-
TaT SKCTIEpUMEHTA
B THCEMCHHOMN
pedn

3nHamp: METOBI NH-
TEPIPETUPOBAHMS 3a-
KOHOB ITPOTEKAHUS XH-
MUYECKHX TPOIIECCOB
MpencKa3anus Xoaa
mporecca

Ymemw: sxcnepumen-
TaJbHO TPOBEPATH T0-
Ty4YCHHBIC PE3YJIbTAThI
1 popMUpoBaTH MHE-
HIE

\Biademsb: HaBbIKAMU
oTinyas (paKToB OT
MHEHHUU

3Hamb: 3aKOHBI IPOTEKAHUS
XUMHUYECKUX MPOLIECCOB, AA0-
[I1X BO3MOXKHOCTH TpejicKa3a-
HUS X0/1a IIpoliecca U KOHEYHO-
IO pe3yypTara

Ymemp: sxcriepumenTanbHO
[IPOBEPSATH MOJyYCHHBIE Pe-
3yJIbTATHl U apT'yMEHTUPOBATH
[MOJTYYCHHBIC BBIBOJbI
\Bnademsb: HaBBIKAMU TIpa-
BUJIBHO BBIPA3UTh PE3YJIbTAT
SKCIEPUMEHTA B MUCbMEHHOM 1
YCTHOU pedH, B TOM YHUCJIE C
npuMeHeHueM (QUII0COPCKOro
[MOHATUITHOTO arapara

OIIK-2/
OCHOBHOM,
3aBeplia-
FOITHAM

OIIK-2.1
IIpumeHsieT OCHOB-
HbIE MaTeMaTH4e-
CKHE METOJIbI JIJIst
pEIIeHUS TPUKIa/I-
HBIX 3a/1a4 Tpodec-
CHOHAJIBbHOH 1esl-

3namo: ipencTas-
imeHne 00 OCHOB-
HBIX MTOJIX0/1aX K
PEIICHUIO aKTy-
AIBHBIX 3314
Ymems: pazpaba-
TBHIBATh TTOCJIEI0-
BaTEIbLHOCTh JICH-

3rnamb: TOIXOIBI K
QHAIIN3Y TPOOIEMHBIX
CUTyalHil B

Ymems: nicnonb3oBaTh|
HM3BECTHBIE MaTeMaTH-
YECKHE NMPUEMBI U
MPUEMBI, a TAKXKE
HaxOJIUTb MYyTH UX

3Hamp: MaTeMaTUYECKHE Me-
TOJIBI [T PEIIEHUS TPUKIIaI-
HBIX 3a1a4

Ymemo: nons3oBarsca mate-
MaTHUECKUM arapaToM JjIst
SKCIIEPUMEHTAIIbHOM POBEPKU
pe3yIbTaTOB

\Biadems: HaBBIKAMH KOMOM-

TEJIBHOCTH .
CTBHIf 10 UTOTAM |perrenns o TemaTHke IMPOBAHNS H a/IANTALMY CY-
AHAJIM3a MTPO- POBOAUMBIX Hayy-  [WECTBYIOIIIX pEIICHUI JIIs
OIEMHOM CUTYA- |gpix peleHus COOCTBEHHOM 3aj1a-
1087051 Braoems: nappikamu |44 ¥ HHTEPIPETALMH MOy~
\Biaoemsb: HaBbI- KOMOUHMpOBaHus u | 1CHHBIX PE3YJIbTATOB
KaMH HHTEPIPC- |y narrraruy cymie-
Tali HOTYHCH-  lorpyvionux pemeHuit
HBIX PE3YJILTaTOB UTS peLeHHUs CO6-

CTBEHHOM 3a/1aun
OIIK-2.2 Brnams: ipen- 3namb: MeTObI aHA-  |3HAmMb: TEXHUKY BBITOJTHEHUS

[Tpumensier ¢puznko-
XUMHYECKHUE UH-
CTPYMEHTBI U OCHO-
BbI (PU3UKO-

cTaBJIeHHE 00 Oc-
HOBHBIX ITOAXO0-
Max K aHaJIu3y
TOMOI'CHHBIX 1

IFCTCPOrCHHBIX

JIN3a TOMOT'CHHBIX U
r€TECPOr€HHBIX ITPOLEC-
COB

Ymems: npumensTs
HaBBIKH MCIIOJIb30Ba-

XUMHUYECKHUX SKCIICPUMEHTOB
Ymemp: nprMeHSATH OCHOBBI
(hU3UKO-XUMHUYECKOTO aHAIM3a
[IPOLIECCOB NPH MOJIYYEHUH H
PKCIUTyaTallud MaTepUaloB
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XUMHUYECKOT0 aHa-
JIN3a TOMOTEHHBIX U
reTEePOreHHBIX MPO-
[[ECCOB IPH MOJy4Ye-
HUU U SKCIUTyaTaluu

MPOLIECCOB
Ymems: npume-
HATH (U3HKO-
XUMHYCCKUE HH-
CTPYMEHTBI
\Bnadems: HaBbI-

HUA QU3HKO-
XUMHYECKUX HHCTPY-
MEHTOB, IIOCTPOCHHUS
paccyxeHui, Gpop-
MYJIHPOBKH yTBEp-
PKJICHUM T peleHUs

\Brademp: IPAKTUYECKUM
OIIBITOM BBITIOJTHEHHS pacye-
TOB; OLIEHKU U aHaJI13a pe-
3yJIbTaTOB PacyeTOB B COOT-
BETCTBUU C MIPUHITHIMU KPU-
TEpPUSIMH C y4eTOM UH(pOpMa-

MaTepranos K1 BbIOOPA MO/I-  MpUKNAaHEIX 337039 [[UH O IporLeccax MpHu MoJry-
XOIIIIUX MCTO-  |Brademb: HaBbIKaMU  [ICHHMH W SKCIUTyaTalluyd MaTe-
0B PEIICHHS 3a- NPUMEHEHUS PU3UKO- |pHAIIOB
nay XUMUYECKUX HUHCTPY-
MEHTOB IS PELICHUS
MPUKJIAJHBIX 3a]a4
rpodeccnoHanbHON
NesITENbHOCTH
OIIK-5/ OIIK-5.1 Bnamp: ycTpoii- |3Hams: yIpOIIeHHO  |3Hamb: TIPUHIIAIIB JeHCTBUAS
OCHOBHOﬁ, HOHI/IMaeT OCHOB- [€TBa U HpI/I60pLI, BHATb IMPUHIHWIIBI ﬂeﬁ- pa6OTBI ychOﬁCTB n HpI/I60-
3aBeplLa- HBIE [IPUHLMIB feii- ICTIOIB3YEMbIC B CTBHS vpa60TLI OB,
ot CTBIS PaGOTHI paboThI, YCTPOWCTB U PUOOPOB |Ymems: OCYILECTBIATS oboc-
. 60- Ymemps: pabotats |Ymems: paboTaTh HA |[HOBaHHBII BEIOOP HHCTPYMEH-
YCTPOHCTB M TIPHOO- .., mpubopax 1 [mpubopax TaTBHBIX CPEJICTB U pabOTaTh C
POB,  TIPUMCHACMBIX \ycrpoiicTBax B \Bradems: HEKOTOPBI- [HUMU
Mg KOHTPOJA  IIPO- ImprcyTCTBUH PY- (MU HAaBBIKAMH BBITION- |[Baadems: HaBbIKaMU KOHTPOJIS
LIECCOB  MOJIyYE€HUS, [KOBOIUTES HEHHUSI OTIepaliii 0 | 00pabOTKH Pe3yNbTaTOB H3-
00paboTKM H Kaue- |[Bradems: HaBbl- [KOHTPOJIO U 00PabOTKEMEPEHUH, TIOTYyYEHHBIX HC-
CTBa, IPUMEHSIEMbBIX KaMW KOHTPOJIA € |pE3YJIbTATOB C UCIIOJIb- [[TI0JIb30BAHUEM YCTPOUCTB U
B usuko- ICTIOME30BAHUEM  30BAHHEM puOOpoB U [MPrOOPOB
CUMIYECKHX ¥ Ma- [YCTPOMCTB U IIPH- [yCTPOICTB
TEPUATIOBETUECKUX 00pos
1abopaTopusIX, a
TaK/Ke Ha IIPOU3BOI-
CTBE
OIIK-5.3 Brnamsb: 0 5KcTie-  |3Hamp: HEKOTOpPBIE  [3Hamb: METOIBI M IPUEMBI
Beer maHMpoBa- [PUMEHTATBHBIX M [IPHEMBI HCCIIC0BAHMIT PKCIICPHMEHTAIBHBIX U Teope-
HHe, OPraHM3aLyIo 1 [[COPETHICCKHX  MPOLECCOoB TUYECKUX UCCIeJOBaHUH (Hu-
OCYIIeCTBIIEHHE METOJIaX HCCIIE0- Ymems: opraHu30BBI- [BUKO-XUMHUECKUX TPOIIECCOB
BaHHI POLIECCOB [BaTh NPOBEJCHUE HC- |YMemb: IPOBOJUTH OLEHKY
OKCHCPUMCHTANBHBIX |y o1 MIPOBO-  [CIIEIOBAHUI TOCTOBEPHOCTH TOJIyYEHHBIX
u TeOpeTHquCKHX ITUTH SKCTIIEPUMEHT|B1ademsp: HaBbIKAMH  [PE3YJIBTATOB
UCcCIeoBaHui  (u- | IIOJIy4YE€HUEM [UIaHUPOBAHUs, opra- |Biadems: HaBbIKaMU TIJIAaHU-
3UKO-XUMHYECKUX  [pe3yIbTaTOB HU3AIUW 1 OCYILIECTB- [POBaHMUsI, OPTaHU3AINHU U OCY-
NPOIIECCOB TPH TM0- |Bradems: HaBbl- |1CHUS DKCIIEPUMEH-  [IECTBJICHHUS SKCIIEPHMMEHTAIb-
Jly4eHHH M 9KCILTya- [KAMH OCYIIECTB-  [TAbHBIX 1 TCOPETHE- [HBIX 1 TEOPETHICCKUX HCCIIe-
TAIHH mmpokoro ICHAA IKCTEPH-  ICKHX HCCIIENI0BAHMH  [nOBaHMI (U3NKO-XUMHUUECKUX
KpYTa MaTepUanoB ¢ MEHTAIBHBIX HC- (DM3UKO-XMMHUYECKUX  [[IPOLIECCOB
N cieioBaHuid (U-  [IPOIIECCOB
OHCHKOM  ROCTOBCP- )y o-xummaeckux
HOCTU  MONYYEHHBIX |1ho1ieccon
pe3ynpTaToOB
OIIK-6/ OIIK-6.1 Snamep: >nex- Brnamob: meTonbl 5¢-  |3Hamb: 6a3bl JAHHBIX CO CBOM-
OCHOBHOLI OpueHTHpyeTcss B [TPOHHBIC 00pa3o- |(hEeKTHBHOI PabOTEI ¢ |CTBAMH BELIECTB M MATEPHATIOB
COBPEMEHHBIX ~ HH- [BATCIBHBIC PECYD- IMACCOBLIM H HAyHBIM Ymems: npoBOINTH TOKCK MH-
(hOpMAITHOHHBIX CBl [porpaMMHBIM oOec-  |popManum ¢ UCIOIb30BaHIEM
Ymems: ucnions- [neuenuem TTOKaJIHHBIX U TI100aTBHBIX
TEXHOJIOTUAX

30BaTh JIOKAJIbHEIE
1 TII00AIEHEIE

KOMITbIOTCPHBIC

Ymemsw: ucrionn3oBatn
JTOKaJIbHBIE U IJI00aJIb-
HbIe KOMITLIOTEPHEIC

KOMITBIOTEPHBIX CETEH
\Brnademp: HaBBIKaMU UCTIONb-
3oBaHus OBM, nakeToB npu-
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CCTH

CKHX 3aJa4

\Biadempb: HaBBI-

KaMH HCII0JIb30Ba-
Hust OBM i1 pe-
[ICHUS IIPAKTHYEC-

CETH IJIs TPOBEICHHUS
nmoucka nHGopMaLuu
\Bnadems: HaBBEIKaMU
HCIOJB30BaHUs 00IIe-
0 ¥ CIEIUATBLHOTO
[IpOorpaMMHOro obec-
neyeHus B padore,
BKJIFOYast opOopMIICHHE
PE3yJIbTaTOB dKCIEPH-
MEHTA

KJIaJHBIX IIpOrpaMM OOILET0 U
CHELUAILHOr0 Ha3HAYCHUS IS
pEIICHUS MPaKTHISCKUX 3371ad

IIK-1/ oc-
HOBHOU

ITK-1.1

HAy4YHO-

dbopmaru

CaMOCTOSTEIILHO
OCYIIECTBIISIET cOOp
U cucreMatruni3anuia

TEXHUYECKOU WH-

[PbI ¥ CBOMCTB

MM aHaJIn3a

MHGOPMAITUH

SHnamp: ipueMbl
aHaIu3a CTPYKTY-

Ymems: nonw30-
BaTHCS METOIUKA-

\Biaoemp: HaBbI-
Kamu cOopa Hayd-
HO-TEXHUYECKOU

SHams: TpreMbl KOM-
[UICKCHOTO aHaIn3a
CTPYKTYpPBI MaTepHala
Ymemsp: cobupars,
oOpabaTsiBaTh, aHa-
ITU3UPOBATh U 0000-
1aTh HAYYHO-
TEXHUYECKYIO UH-
(hopmanuro
\Bradems: 4acTUIHO
BJIa/IceT HABBIKAMH
cOopa u cucremaruza-
1 HTHPOPMaITUH

3Hamb: METOIMKN KOMITICKC-
HOTO aHaJK3a CTPYKTYPHI H
CBOICTB MaTepraoB

Ymems: pazpabatsiBaTh MeTO-
TUKHA Ha OCHOBE cOopa nHDOP-

Maruu

\Bnadems: HaBbIKaMu cOoOpa U
CUCTCMATHU3allu HAYUHO-
TEXHUYECKOW NH(POPMAITIH

7.3 TunoBble KOHTPOJIbHbIC 3aJaHWSl WIH HMHbIE MAaTePHAJIbI, HEOOXOAUMBbIE

AJIAA OICHKH 3HaHI/II7[, yMeHI/Iﬁ, HaBbIKOB H (HJII/I) onbITa J€ATCJIbHOCTH, XapaKTEpu-

3YIOLIMX 3TAaNbl (POPMHUPOBAHUS KOMIIETEHIHI B Npolecce 0CBOCHUSI OCHOBHOM Mpo-

(peccuonabHOM 00pa3oBaTEILHON POrPaMMbI

Tabnuua 7.3 - [TacnopT KOMILIEKTa OLEHOYHBIX CPEACTB ISl TEKYILEro KOHTPOJIS

yCIIEBAa€MOCTH
TexHoorus Onuca-
Konm xoHTpO- OueHouHbIE CpeACTBa
Ne Pa3znen (tema) quc- | nupyemoit (opmuposa- HHe
o hi§ it py' HUSA IKaJI
LIUILIAHBI KOMITIETCHITUN HaMMCHOBA- N
= Ne 3amannii OIICHH-
(unu ee yacTH) HUE
BaHUS
3 cemecTp
1 | IIpenmer u cocTas- Jleknus, mabo- 1-12 o Teme Cornac-
HbIE YacTb (pusnue- paTopHas KOHTPOJIL- «Pedpakuusi»; | HO
. OIIK-6, I1K-1 ’ HBIE BOIIPO- ’
CKOM XHMMHHU. npaKTnyeckas, | 1-9 «Cnektpo- | T261.7.2
CPC (dhoTomeTpus»
2 | IlepBbIii 3aKk0H Jlexuus, nabo- Cornac-
KOHTPOJIb-
TEPMOJIMHAMUKH VK-1, OIIK-2, | patopHas, HEIC BOIDO- 1-13 «Tepmo- HO
OIIK-5, IIK-1 | mpakTtuueckas, p XUMHUS Tab1.7.2
CHI
CPC
3 | Bropoii 3aK0HEI Jlekius, pak- |KOHTPOJIb- Cormnac-
Te 150 MHAMHKH VK-1, OTIK-2, aneucxe;s[ F()?PC HBIE Eon ) TP 4. Bonpocs! HO
pMOAL OIIK-5, TIK-1 ’ PO~ 1109
CHI Ta01.7.2
4 | YcnoBus paBHOBE- Jlexuwmsi, mabo- Cornac-
CHS U KPUTEPUU VK-1, OIIK-2 aTopHas KOHTPOJIb- HO
PHTCP ’ > | PatopHai, P ITP 5. Bompocsl
camonpousBosibHO- [OIIK-5, OIIK- | mpakTHueckas, |HbIE BOIIPO- Tabn.7.2
1-15
ro NPOTEKAHUS 6, I[1K-1 CPC CBI
MIPOIIECCOB.
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I'eTreporennsie cu- Jlekmus, , ITP 6. Bonpocs! | Cornac-
creMbl. Da3oBwIe VK-1, OITK-2, g}l))aé(mqecxaﬂ, KOHTPOTb- }:?é — ?;)@1 Y
[EPEXOIT LIEPBOTO OIIK-5, OIIK- HbIE BOIPO- o
pona 6. TIK-1 chl CKOE paBHOBE-
’ cue. DazoBbie
paBHOBECHS
JIByXKOMIIOHEHT- VK-1, OTIK-2, H;:fl/?;ﬂﬂa60- KOHTPOTE- (125(-)?;2 Z(;l\gtelf:- Sgrﬂac-
HbIC CHCTEMBLH X\ 1y 5 , OIIK- patopHa, HBIE BOMPO- p
OINMCaHNE IIpaKTU4ecKasi, cue. PazoBple | Tab1.7.2
6, [1K-1 ChI
’ CPC paBHOBECHSI
TpexKoMIOHEHT- Jlexuus, nabo- I1P 6. Bompocsr | Cornac-
con pacnpenene. VK1 O, | FERRER e FOMPOI 33780 e | ragin 72
KOH pactipeeie: OIIK-5, OIIK- p > | HbIE BOIIPO- o
HUSL. 6. TIK-1 chl CKOE paBHOBe-
’ cue. DazoBbie
paBHOBECHS
PaBnoBecHEIC VK-1, OIIK-2, | Jlekmus, mado- |kontponb- |IIP 8. Bompocer | Cornac-
cBoiicTBa pactBo-  (OIIK-5, OIIK- | paTtopHas Hbl€ Bompo- | 1-25 HO
poB 6, [1K-1 Chbl 1-9 PactBopel | Tabi1.7.2
PaBHoBecue m};zm—_ VK-1, OTIK-2, H:Tlgnxréﬂnaéio— KOHTPOITb- 111_1;58. Bormpocsr g(())rnac-
KOCTb-IIAp B ABYX™ e 5 , OIIK- patopras, HbIE BOIPO-
KOMIOHCHTHBIX CH- | ") npaKTHyecKas, | 1-9 PactBopsl | Tab61.7.2
CTeMax. ’ CPC ) bT3
4 cemectp
Pa3nensl anextpo- Jlexuus, nabo- | koHTposnb- | 1-19 «Kon- Cornac-
YK-1, OIIK-2,
xumMu. OCHOBHBIE patopHas HBIE BOIIPO- | TYKTOMETPHUSI» | HO
OIIK-5, OIIK-
TOJOKEHAS TEOPUH |~ CBI M5 Tabm1.7.2
Appenuyca. ’
DNeKTpOINpoBOI- Jlexuus, nabo- | koHTposnb- | 1-19 «Komn- Cornac-
HOCTb pa30aBIieH- i - | paropHasi, HBIE BONPO- | AYKTOMETPHUS» | HO
YK-1, OIIK-2,
HBIX PaCTBOPOB. OITK-5. OTIK. | MPaKTHIECKas, | Chl M5 Tabm1.7.2
OCHOBHBIE TOJIO- ’ CPC
6, [TK-1
JKeHus teopuu Jle-
Oas-I'tokkens
dusznyecKue 0CHO- Jlexusi, 1abo- | KOHTPOJIb- 1-19 «Kon- Cormnac-
VK-1, OIIK-2,
BbI Teopuu [lebas- paTopHas HBIE BOTIPO- | AYKTOMETPHUS» | HO
OIIK-5, OIIK-
['tokkens- On3are- Chl M35 Tabn.7.2
pa 6, [TK-1
VYcnoBus 31€KTpo- VK-1. OIK-2 Jlexuus, 1abo- | KOHTPOJIb- 1-24 «IIoren- | Cornac-
XUMHYECKOTO paB- ’ ’ | paropHas, HBIE BONPO- | HUOMETPHSI» HO
HOBECHS Ha IPaHU- 21_11_[1;_51’ OTIK [IpaKTUYeCcKast, | Chbl M5 Tab1n.7.2
nax paszaena as. ’ CPC
OCHOBHbIE TTOHATHS Jlexrus, nabo- | koHTponb- | Bompocsr 1-10 | Cormac-
XUMHYECKOW KUHE- YK-1, OIIK-2, aTopHas HbIE BOIIpO- | M2 HO
TUKHU OIIK-5, OTIK- ﬁ aK’Pi“I/I‘{C’CKaH ChI b Tabn.7.2
6, TIK-1 ope : -
Kunernueckuii 3a- Jlexus, nabo- | koHTponb- | Bompocer 11- | Cormac-
. VK-1, OIIK-2,
KOH JIEUCTBHS Mace paropHasi, Hble Bonpo- |21 M HO
OIIK-5, OIIK-
¥ 00J1acTh €ro mpHu- MpaKkTUYecKasi, | Cbl Tabn.7.2
6, [TK-1
MEHHUMOCTH. CPC
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Kuneruka peaknuit  [VYK-1, OIIK-2, | Jlekuus, npak- | koHTposib- | Bompocer 22- | Corunac-
7 | IPOCTBIX TUIIOB OIIK-5, OIIK- | Tnyeckas HbIE BOIIpo- | 32 M2 HO
6, I1K-1 CHI Tabn.7.2
Biusinue temnepa- Jleknus, npak- | koHTpodab- | Bompocel 33- | Cornac-
VK-1, OIIK-2,
TYpbI Ha CKOPOCTh tudeckas, CPC | Hple Bonpo- | 44 M2 HO
8 - OIIK-5, OIIK- 6170
XUMHYECKON peak- 6., [IK-1 CBI Tabi.7.
02078
Kunernka n mexa- |YK-1, OIIK-2, | Jlekuusi, 1a00- | KOHTPOJIb- Bomnpocer 45- Cornac-
9 | Hu3Mm peakuuii ka-  |OIIK-5, OIIK- | paTtopHas, Hble Bonpo- | 54 M2 bT3 HO
Tanm3a 6, IIK-1 MpaKTU4YeCKasi | Chl, Ta61.7.2

[IpuMepbl TUTTOBBIX KOHTPOJIBHBIX 33JIaHUM /I POBEICHUS TEKYIET0 KOHTPOJIS
yCIEBAEMOCTH

Bormpocsl B TecToBo# hopme 1o pazaeny (teme) 1.

1. Pedpakuus paccunteiBaercs 1o Gpopmyie:

2 2 2
Kooyl Ly m=am, + 3, +2av 2
3kT n+2 d 3 3 37 T

Bormpocs! aig cobecenoBanus o teme 2:

a)_n -1 M §)=
n+2 d

1. TloHsATHE TEIUIOEMKOCTHU: CPEAHEH, ICTUHHOW, N30XOPHOM, YIEIbHOM, MOJIBHOM

Tembl KypcoBbIX paboT (IIPOEKTOB)» (IPUMEPHBIE TEMBI):

1. Onpenenenue YHEPTUU AKTUBAIIUHN PEAKIIUN

2. Pacyer KMHETUYECKUX [TAPAMETPOB PEAKIINU

3. Ilouck ¢axTopoB ¥ yCIOBUI B3aUMHOI paCTBOPUMOCTHU

4. OnpeneneHre cOCTaBOB HACBIILEHHBIX PACTBOPOB UM MOCTPOEHHUE JUarpamMMbl - U30TEPMBI pac-
TBOPUMOCTH

«TpeboBaHUs K CTPYKTYpeE, COAECPKAHUIO, 00bEMY, OPOPMIIEHUIO KYpCOBBIX padoT
(KypCOBBIX MPOEKTOB), MPOIEAYPE 3AMIUTHI, @ TAK)KE KPUTEPHUN OIICHKH OIPEICTICHBI B!

- cragaapre CTY 04.02.030-2017 «KypcoBbie paboThl (HIpoeKkThl). BbITycKHbIE
KBanmu(UKalMOHHbIE pad0Thl. OO0IIME TPEOOBAHUS K CTPYKTYPE U OPOPMIICHUION;

- monoxkernu 11 02.016-2018 «O OGaniabHO-PEHTUHTOBON CHCTEME OLICHUBAHUS pe-
3yJbTAaTOB OOyUYEHHUS MO AUCIUIUIMHAM (MOAYJISIM) M MPAaKTUKaM MPU OCBOCHUM 00ydUaro-
IIUMUCS 00pa30BaTENILHBIX MPOTPAMM;

- METOJUYECKUX YKa3aHUSX IO BBIMOJIHEHUIO KYPCOBOM paOOTHI.

[ToTHOCTBIO OLIEHOYHBIE MaTepUajbl U OLEHOYHBIE CPENCTBA IJIsi MIPOBEIACHUS Te-
KYIIEro KOHTPOJISA YCIIEBAEMOCTH MPEACTABICHBI B Y MM 110 uciuimHe.

TunoBskle 3aganud 11l TPOBEICHUS
MIPOMEKYTOUYHOMN aTTeCTallMK 00yYarOIINXCSI

Ilpomesxcymounas ammecmayus N0 AUCHUIUIMHE TPOBOIUTCS B (popMme 3K3aMeHa.
DK3aMeH MPOBOAUTCS B BUE OJIAHKOBOT'O UJIM KOMIIBIOTEPHOTO TECTUPOBAHUSI.

Jns  TecTUpoOBaHMUS MCIOJIB3YIOTCS  KOHTPOJIbHO-U3MEPUTEIIbHBIE  MaTepHualibl
(KMIM) — BompoCHI U 33/1aHusl B TECTOBOM (hopMe, COCTABJISAIONINE OAHK TECTOBBIX 3aIaHUI
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(bT3) mo aucuMmiIvHe, yTBEPKICHHBIN B YCTAHOBIEHHOM B YHUBEPCUTETE MOPSIIKE.

[IpoBepsieMbIMM Ha MPOMEXKYTOUHOM aTTECTALIMU AJIEMEHTAMU COJICPKAHUS SIBIISI-
I0OTCSl TeMbl JUCIUIUIMHBI, YKa3aHHbIE B paszjene 4 Hacrosield nporpamMmbl. Bece TeMbl
mucuuiuinebl otpaxenbl B KM B paBubix aonsax (%). bT3 Bkitouaetr B ceOst He MeHee
100 3aganuii 1 moctostHHO TonoyHsAeTca. bT3 xpanuTcs Ha OyMaXHOM HOCHUTEJE B COCTa-
Be YMM u snexrponnom Bujzie B OUOC yHuBepcureTa.

Jy1st mpoBepKU 3HaHUL UCTIONB3YIOTCSI BOTIPOCHI U 3aJIaHUS B PAa3IMYHBIX (hopMax:

— 3aKpBITOH (C BRIOOPOM OTHOTO MJTM HECKOJIBKUX TPABIIIBHBIX OTBETOB),
— OTKpPBITON (HEOOXOIMMO BIIMCATh MPABUIIBHBIN OTBET),

— Ha YCTaHOBJIEHHWE MPABWIbHOM MOCIEI0BATEIBHOCTH,

— Ha YCTaHOBJIEHUE COOTBETCTBUA.

Ymenus, nagviku (unu onvim desimenvHOCmMU) U KOMNEmMeHYyuu TPOBEPSIOTCS C MO-
MOIIIbI0 KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIX 3a7a4 (CUTYallMOHHBIX, MPOU3BOJICTBEH-
HBIX WJIM KEMCOBOI0 XapakTepa) ¥ pa3IMuHOTO BHJIa KOHCTPYKTOPOB. Bee 3a1aun aBistoT-
Csi MHOTOXOJIOBbIMH. HekoTopwie 3amauu, MpOBEPSIONINE YPOBEHb CHOPMHUPOBAHHOCTHU
KOMIIETEHILIUM, SIBJISIOTCS MHOTOBApUAHTHBIMU. YacTh yMEHUI, HABBIKOB M KOMIIETCHIIUI
psIMO HE OTpakeHa B (OPMYIMPOBKAX 3aj1a4, HO OHU MOTYT OBITH MPOSIBJICHBI 00y4aro-
HIUMHUCS TIPU UX PELICHUH.

Bce 3agaum sSBISIIOTCS MHOTOXOJOBBIMU. HekoTOphIE 3a1aun, MpOBEPSIONIUE ypPO-
BEHb C(DOPMUPOBAHHOCTH KOMIIETCHIIUH, SBJISIIOTCSI MHOTOBapUaHTHBIMU. YacTh yMEHU,
HaBBIKOB M KOMIIETEHLIMM MPsSMO HE oTpaxkeHa B GOpMYJIHUpPOBKAX 3a7ady, HO OHU MOTYT
OBITH MPOSIBICHBI 00YYAIOIIUMUCA MTPU UX PEIICHUH.

B xaxnpiii Bapuant KM BKIIIOHArOTCS 3aJIaHUs 10 KaXJIOMY MPOBEPSIEMOMY dJIe-
MEHTY COJIepKaHUs BO BCEX IMEPEUYUCICHHBIX BhIIIE (hOpMax U Pa3HOTO YPOBHS CIOKHO-
ctu. Takoit hopmat KUM mo3BosisieT 00BEKTUBHO OMPEAEINTh Ka4eCTBO OCBOCHHUS 00Y-
YaIONUMHUCA OCHOBHBIX AJIEMEHTOB COJIEpP)KaHUS JUCIUIUIMHBI U YPOBEHb chopMuUpoBaH-
HOCTH KOMIIETECHIIUH.

[TprMeps! TUIOBBIX 3a/1aHUH JIJIs TPOBEJCHUS IPOMEXKYTOYHOM aTTECTAIIMU 00YYArOIIUXCSI

3ajaHue B 3aKphITON popme:

K xapakTepucTikaM CeKTpaabHOW TUHUH HE OTHOCST
A) 9acTOTa Uyax (TMHA BOJIHBI Auex);  B) MHUKOBast MUHTEHCUBHOCTD yax
B) mupunaAv (AA). I') n10THOCTH MOIIIHOCTH MOTIIOMIAEMOTO U3ITYUEHUS O Uoj)

3amanue B OTKPHITON (hopme:

["a30BbI€ 27EKTPOIBI—TO:

3aI[aHI/Ie Ha YCTAaHOBJICHHUC COOTBCTCTBHI:

Jlnst peakimuu: NH4Cl ) > NH3) + HClp  nHaiiTi cooTBetcTBHs (2 6aa)

a) | AH g = a) Her 3nauennii
0) | Acy’ = 0) 180,9
B) | AU 000 = B) 177,0
r) | AH%q = r) -19,29

3aJIaHI/I€ Ha YCTAaHOBJICHHC HpaBI/IHBHOﬁ IIOCJIEA0OBATCIIbHOCTH
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YcraHoBUTE TTOCIIEIOBATEILHOCTh OMPEEICHUS TOPsIKa peaKIu TpadUueCKUM METOIOM

A) Onpenennutb CKOpoCTH

b) IMoctpouts mpsimyto B JorapuMUUeCcKUX KOOpAUHATAX
B) Onpenenuts TaHr€HC yriia HaKJIOHA

I') BeiOpaTh pon3BOJIBHO 5-6 TOUEK

1) TlocTpouTh KHHETUYECKYIO KPUBYIO

KOMHGTCHTHOCTHO-OpI/IeHTI/IpOBaHHaH 3ajJada.:

KakoBa nomkHa ObITh KOHLIEHTpALUSl peareHTa A2 BTOPOro Mopsijaka (IepBOro mo KaxaoMmy pea-
TeHTY) B peakiuu A1 + A2 —HPOAYKTBI , 4TOOBI OHA MpoTeKaga co ckopocTbio 0,1 MOIb/I MUH, €clTu
M3BECTHO, YTO KOHCTAHTa CKOPOCTH paBHa 107 JI/MONb-MHUH, a KOHIEHTpalus peareHTa A1 pasHa 2,5
MOJIB/T

I10JIHOCTBIO OLIEHOYHBIE MAaTEPHUAIIBI U OLIEHOYHBIE CPEJCTBA JJI IIPOBENCHUS MPO-
MEXYTOYHOM aTTecTaluy 00y4aroluxcs npeacTaBiieHbl B Y MM 1o qucuuIsimHe.

[10THOCTBIO OLIEHOYHBIE MaTEPHUabl U OLEHOYHBIE CPEICTBA I IPOBEICHUS TIPO-
MEXYTOYHOM aTTecTaluy 00yJarolmuxcs npeacrasieHsl B Y MM no qucuuiimHe.

7.4 MeToauvecKkue MaTepUaJibl, onpeae/somye npoueaypbl OlleHUBAHUS 3HA-
HMid, yMeHUIi, HABBIKOB U (MJIM) ONbITA AEATEIbHOCTH, XapaKTePU3yIOUIUX 3TANbI
(popMupoBanus KoMneTeHIUIA

[Iponeypbl OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB U (WJIM) OMbITA JACATEIbHOCTH,
XapaKTEePU3YyIOMIUX ATarnbl (HOPMUPOBAHUS KOMIIETCHIIMM, PETYJIUPYIOTCS CIEAYIOIIUMHU
HOPMAaTHUBHBIMHU aKTaMH YHUBEPCUTETA:

— nonoxenue 11 02.016 «O 6amibHO-pEUTUHTOBOM CUCTEME OIICHUBAHUS PE3yJIbTa-
TOB O0y4Y€HHUSI MO0 JUCIUIUIMHAM (MOAYJISIM) U TIPaKTUKaM MPU OCBOSCHUHU O0YUYaIOIIUMUCS
00pa3oBaTeIbHBIX TPOTrPAMMY;

— METOJMYECKUE YKa3aHMs, UCIIOIb3yeMble B 00pa30BaTeIbHOM Mpolecce, YKa3aH-
HBIE B CIIUCKE JIUTEPaTypHhI.

Jnst mexyweeco konmpons ycneeaemocmu 1o NUCHUILUIMHE B paMKax JEHCTBYIOLIEH
B YHUBEpPCUTETE OaUIbHO-PEHTHHTOBOM CHUCTEMBbI MPUMEHSETCS CIEAYIOMINI TMOPSI0K
HaYUCJICHHS 0aJIoB:

Ta6nuna 7.4 — Iopsaok HauuciaeHus 6amioB B pamkax bPC

®opMa KOHTPOJIA MuHuManbHbIN 06at MaxkcumanbHbIi O6ast
6au1 | mpUMevaHue 0ann | npuMedaHue
3 cemecTp
Nnentudukanust opraHnuecKux CoeqMHEHUN 1 Breimonuun, 2 Brimosau,
METOAOM pepaKTOMETPUH HO «HE 3aILUTUI» « 3aLIUTHID)
Cnektpsl nornouenus. M3yuenue nu npuMeHe- 1 Beimonnu, 2 Boinonnun,
Hue 3akoHa Jlambepra-byrepa-bepa HO «HE 3aIlUTUI» « 3aLIUTHID)
Onpenenenne TeroThl PACTBOPEHHS XOPOIIO 2 Beimonuuni, 4 Brimosam,
PacTBOPUMBIX COJIEH HO «HE 3aIIATHID « 3AIIATHIDY
N3yuyeHnue B3aUMHON pacTBOPUMOCTH B TPEX- 1 Belmonnwi, 2 Beinonnaun,
KOMIIOHEHTHOM CUCTEME C OTPAaHUYECHHOM pac- HO «HE 3aIlUTUI» « 3aLIUTHIDY
TBOPUMOCTBIO KOMIIOHEHTOB
N3yuenne B3auMHON pacTBOPUMOCTH B TPEX- 1 Beimomnamw, 2 Beimonnaun,
KOMIIOHEHTHOW CUCTEME C HEOTPaHUYEHHOU HO «HE 3aIIATHID « 3AIIATHIDY
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PacTBOPUMOCTHK) KOMIIOHEHTOB
N3ydeHne XuMHYE€CKOTO paBHOBECHS B PacCTBO- | 2 Beimonuu, 4 Brimonnmu,
pax npu MOMOIIM METOJA PACIIPECICHUS HO «HE 3aILUTHI» « 3AILATHID
TepMuueckuii aHaJIN3 JErKOIJIABKUX BEILIECTB. 2 Bremomnaunn, 4 Bremoaaun,

HO «HE 3aIIUTHI» « 3AIATHID
HccnenoBanue CBOMCTB pa30aBiIeHHBIX pacTBO- | | Beimonuui, 2 Brinosamu,
POB HEJNETYYHX BEILECTB HO «HE 3aILUTHI» « 3AIIATHID
JlaBieHue HACBIILIEHHOTO Tapa JieTy4eu xuako- | 1 Beinonxui, 2 Brimosnaun
CTH HO «HE 3aIUTHI U <GaIUTIID)
CPC 12 24
Hroro 24 48
[TocemaemocTthb 0 16
9K3aMeH 0 36
Hroro 24 100

4 cemect

HccnenoBanue 31eKTpONPOBOJHOCTH PACTBOPOB | 2 Beimonuui, 4 Brinosnmu,
CJIA0BIX JIEKTPOJIUTOB U PACYET KOHCTAHTBI HO «HE 3aIATHI « 3AIIUATHID
JIUCCOIIMAITUU
DIEeKTpONPOBOJHOCTh PACTBOPOB CHIIBHBIX 2 Beinonnmi, 4 Brinonnun,
3JIEKTPOJIUTOB HO «HE 3aILUTHID « 3AIIATHID
Ornpenenenne pacTBOPUMOCTU U TPOU3BEICHUA | 2 Beinonnmi, 4 Brinonnun,
PacTBOPUMOCTH MAJIOPACTBOPUMOM COJIH HO «HE 3aIIUTHI « 3aIIUATHI»
OnpeneneHrne TePMOAMHAMUYCCKUX (PYHKIIHN 2 Beimonuui, 4 Brinosiam,
peakuuu, NpoTeKarIen B anemente Janusis- HO «HE 3aIUTHI» « 3AIIATHID
Sxobu
N3yueHne KUHETUKU MIEIOYHOT0 TUIPOJIN3 3TU- | 2 Beinonnmi, 4 Brinonnun,
jarerara 6e3 oTbopa mpoo HO «HE 3aIIATHII « 3AITUTHIDY
N3ydyeHne KMHETUKU peaKluu BOCCTaHOBJIEHUs | 1 BeImomnawi, 2 Brinonnaun,
rekcarmanodeppara (I1I) ackopOuHoBOI KHCITO- HO «HE 3aIUTHI» « 3AIIATHID
TOU
Omnpenenenrne KOHCTAHTBI CKOPOCTU PEAKIIMU 1 Beinonnmui, 2 Beinonnun,
OKHCJICHUSI HOMCTOBOJOPOTHON KUCIIOTHI T1e- HO «HE 3aIUTHI « 3aLTUTHIDY
PEKHChIO BOJOPOIA
CPC 12 24
Hroro 24 48
[TocenaemocTth 0 16
9K3aMeH 0 36
Hroro 24 100

s npomedsicymounoti ammecmayuu 00y4anowuxcs, NpoBOAUMON B BUIE TECTUPO-
BaHMsI, MCTIOJB3YETCS CICAYIOMAss METOIUKA OICHWBAHUS 3HAHWM, YMCHWH, HABBIKOB W
(unm) ombiTa nesrenbHOCTU. B kaxknom Bapuante KM —16 3aganuii (15 BompocoB u o/1-
Ha 3a71a4a).

Kaxx1p1ii BEpHBINA OTBET OLICHUBACTCS CJICIYIOIIMM 00pa3oMm:

— 3aj7aHue B 3aKpbITOM (popme —2 Oaa,

— 3a7aHue B OTKPHITON popme — 2 Oaa,

— 3aJlaHKie Ha YCTaHOBJICHUE NTPaBUIILHOM MOCIEI0BATEILHOCTH — 2 Oaa,

— 3aJlaHKie Ha YCTAaHOBJICHUE COOTBETCTBUS — 2 Oasia,

— penieHue KOMIIETEeHTHOCTHO-OPUEHTHPOBAHHOM 3a/1auu — 6 6aJioB.

MakcuManbHOE KOJIMYECTBO 0aJIJIOB 3a TeCTHpOBaHUE —36 OaslIoB.
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8 IlepeyeHb OCHOBHOH M JONMOJHUTEJIbHON y4eOHOU JuUTEepaTypbl, HEOOXOAHU-
MO 1151 0CBOCHUS JUCUMIIUHbI
8.1 OcHoBHasi yueOHas quTepaTrypa

1. ®usnyeckas xumus : yaeoHoe nocodue / I'. B. Bynunoposa [u np.]. - Kazans : U3naa-
teascTBO KHUTY, 2012. - 396 ¢. - URL:
http://biblioclub.ru/index.php?page=book&i1d=258360 (nata obpamenus 01.09.2021) . -
Pexxum mocrtyna: mo moamnmcke. - TeKCT : 3IeKTPOHHBIIM.

2. I'puropresa JI.C. ®u3znueckas xumus : yaedbnoe mmocooue / JI. C. I'puropsena , O.H.
TpudonoBa. — MockBa : MOCKOBCKHI IOCYJapCTBEHHBIM CTPOUTEILHBIN YHUBEPCHUTET,
2014. — 149 ¢. — URL: https: // www.iprbookshop.ru/26215.html (1ata oOpareHus:
28.09.2021). — Pexxum noctyma: 1mo moanucke. — TEKCT : DJIIEKTPOHHBIN

3. Pomanenko E.C. ®uznueckas xumus : yaueoHoe nocodue / E.C. Pomanenko, H.H.
®panneBa. — CraBponoiib : CTaBpONOJILCKUM TOCYJapCTBEHHBIN arpapHblii YHUBEPCHUTET,
[Taparpad, 2012. — 88 ¢. — URL: https://www.iprbookshop.ru/47378.html (mara o6pa-
menud: 28.09.2021). — Pexxum gocTyma: Mo MOAIMUCKE. — TEKCT : DIIEKTPOHHBIM.

4. MakaposB A.I'. TeopeTnueckue U IpakTHIECKHUE OCHOBBI (PM3NMYECKON XUMHH : YIeOHOE
nocobue / A.I'. Makapos, M.O. Caruna, JI.A . Pazno6peeB. — OpenOypr : OpeHOypr-
CKHMH rocyaapcTBEeHHBIN YyHUBepcHuTeT, 2015. — 172 ¢. — URL:
https://www.iprbookshop.ru/52335.html (nata oOpamienust: 28.09.2021). — Pexum no-
CTymna: Mo NOANMUCKE. — TEKCT : 3JIEKTPOHHBIN.

5. BaHoB, A. M. BBenieHre B IPAKTUYECKYIO0 KUHETUKY CIIOKHBIX XUMHUYECKUX PEAKIIHA
[Tekcr] : yue6HOE mOocoOUe JIJIst CTY/IEHTOB, oOy4aromuxcs no Hanpasieausm 18.03.01,
18.04.01 «Xumunueckas rexnonorus», 04.06.01 «Xumuueckue HayKn», Ipopuib «Puzu-
yeckas xumus» / A. M. UBanos, C. [I. [loxxunaesa ; FOro-3ar. roc. yu-t. — Kypck :
031V, 2018.- 167 c.

6. 1BanoB, A. M. BeenieHre B IpakTUUECKYIO KHHETHKY CJIOKHBIX XUMHYECKUX PEAKLIUMA
[D5ekTpoHHBIN pecypc] : yueOHOe mocoOue i CTYJEHTOB, 00yJYaroIIuXCs 10 HalpaBJie-
HusM 18.03.01, 18.04.01 «Xumuueckas texHosiorus», 04.06.01 «Xumudyeckrue HayKn»,

npodumib «Puznueckas xumus» / A. M. Banos, C. JI. [Toxunaesa ; FOro-3ar. roc. yH-T.
— Kypcek : FO3I'Y, 2018.- 167 c.

8.2 JlonosiHuTeIbHAS YU4eOHAs JauTEepaTrypa

7. ®uznueckas xumus [ Tekct] : yueOHuk : B 2 kH. Ku.1 / mox pexn. K. C. KpacHoga. - 3-¢
u3a., uctp. - M. : Beicimas mkomna, 2001. - 512 c.

8. dusuyeckas xumus [Tekct] : yaeOHuK mis By30B: B2 kH. KH. 2 / o pen. K. C. Kpac-
HOB. - 3-¢ u31. - M. : Beicias mkona, 2001. - 318 c.

9. BaiipamoB, B. M. OCHOBBI XUMHYECKON KMHETUKH U KaTajin3a : yueOHoe rnmocooue / moa
pen. B. B. JIynuna. - M. : Akagemusi, 2003. - 256 c. - TekcT : HEnocpeICTBEHHBIM.

10. baiipamos, B. M. Xumuueckast KHHETUKA U KaTanu3. [Ipumepsl 1 3a1auu ¢ penieHus -
mu [Teker] : yuebHOE mocobue / B. M. baitpamoB. —M. :Akagemusi, 2003.-320 c.

11. Xumnueckas kuHetuka. Teopus u npaktuka / I'.E. 3aukos, O.B. CtostHoB, A.M. Kou-
HeB, C.C. AxTaMoBa ; Kazanckuii HallMOHAIBHBIM HMCCIICIOBATEIILCKUN TEXHOJIOTHICCKUI

yHuBepcuteT. — Kazans : KazaHckuii HaydHO-HCCIIEI0BATEIbCKUNA TEXHOJIOTUYECKUN YHU-
Bepcurer (KHUTY), 2013. - 80 ¢ : wn,rabm, cxem. — URL:
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http://biblioclub.ru/index.php?page=book&i1d=258758 (mara obpamenus: 01.09.2021). —
Pexxum noctyna: o noanucke. — TeKCT : 3IeKTPOHHBIM.

12. UBanoB, A. M. BBejieHrEe B KHHETHKY CJIOKHBIX XUMUYECKUX PEaKIUi : yaeOHOE Io-
cobue / A. M. Uanos, C. JI. [loxxunaesa. — Kypck : KI'TY, 2002. — 221 c. - Tekcr : HEno-
CPEIICTBEHHBIM.

13. 3yeB, A. 1O. dusnueckast xumus. [IpakTukyM : [DIeKTpOHHBIN pecypc]| : yueOHoe Io-
cooue / A. 1O. 3yes, B. A. Uepemanos, JI. C. [IetkoB. - ExarepunOypr : 3gaTenbpcTBO
VYpansckoro yauBepcurera, 2012. - 124 c. -

URL: http://biblioclub.ru/index.php?page=book&id=239716.

8.3 IlepeyeHb MeTOAUYECKUX YKAZAHUM

1. ®usnueckas xumus (Y. 1) : MeTonuueckne yka3aHus K BBIITIOJTHEHHUIO J1a00paTOPHBIX
paboT ais cryaeHToB HanpapineHuit 18.03.01 — Xumuueckas texunomnorus u 04.03.01 -
Xumus / FOro-3amn. roc. yH-T; coct. C. [1. Iloxkunaesa. - Kypck : FO3I'Y, 2020. - 35 c. -
3ari. ¢ TUTYJ. 3KpaHa. - TeKCT: 3JIEKTPOHHBIN.
2. ®usnueckas xumus (Y. 2): MeToanuecKe yka3zaHus K BBIIOJIHEHUIO 1a00paTOPHBIX
paboT ais cryaeHToB HanpapineHui 18.03.01 — Xumuueckas texnomnorus u 04.03.01 -
Xumus / FOro-3ar. roc. yH-T ; cocT. C. JI. Iloxkxmmaera. - Kypck : FO3I'Y, 2020. - 22 c. -
3ari. ¢ TUTYJ. 3KpaHa. - TEeKCT: JIEKTPOHHBIN.
3. ®usnueckas xumus (Y. 3): MmeTouueckne yka3aHus K BHITOJTHEHHUIO J1a00pPaTOPHBIX
paboT ais cryaeHToB HanpapneHuit 18.03.01 — Xumuueckas texnomnorus u 04.03.01 -
Xumus / FOro-3arm. roc. yH-T; coct. C. [I. IToxunaesa. - Kypck : FO3I'Y, 2020. - 30 c. -
3ari. ¢ TUTYJ. 3KpaHa. - TeKCT: SJIEKTPOHHBIN.
4. IlpakTrueckue pabOThI O PU3NUECKON XMMHUH | METOIMUECKHUE YKa3aHUS K BBITOJTHE-
HUIO K BBITIOJHEHUIO MPAKTUUECKOU paboThI /715t CTyIeHTOB HampasiaeHuit 18.03.01 — Xu-
muueckas TexHosnorus u 04.03.01 - Xumus / FOro-3arm. roc. yH-T ; cocT. C. JI. [Toxxunaena.
- Kypcek : FO3I'Y, 2020. - 21 c. - 3ari. ¢ TUTYH. 3KpaHa. - TeKCT: 31eKTPOHHBIM.
5. DIEKTPOXUMHS : METOJIMYECKUE YKa3aHUS K BBHITTOJIHEHUIO TIPAKTUYECKON pabOThI 1O
(buzryeckoit XuMuM aJi cTyJeHTOoB HanpasieHui 18.03.01 Xumudeckast TEXHOJOTHUS U
04.03.01 — Xumus / FOro-3amn. roc. yu-T ; coct. C. . [loxxunaena. - Kypck : FO31'Y, 2020.
- 9 c. - 3ari. ¢ TUTYN. 3KpaHa.- TeKCT: 3JEeKTPOHHBIN.
6. ®uznueckass XuMUs : METOJIMYECKHE YKA3aHHS K BBIMIOJHEHUIO MHIUBUIYaJIbHbBIX U Ca-
MOCTOSITENIbHBIX paboT /1t cTyneHToB HanpasieHuit 18.03.01 — Xumuyeckasi TEXHOJIOTUS
1 04.03.01 - Xumus / FOro-3amn. roc. yu-T ; coct. C. JI. [Toxkunaena. - Kypck : FO3T'Y,
2020. - 41 c. - 3arsn. ¢ TUTYJ. 3KpaHa.- TEeKCT: JIEKTPOHHBIM.
7. DNEKTPOXUMHUS : METOJIMUECKUE YKA3aHUS K BBIITOJTHEHUIO UHANBUIYaIbHON U CaMO-
CTOSITENIBHOM paboT Mo (pu3nyecKor XUMHUHM JIJIsl CTyIeHTOB HamnpasiaeHuit 18.03.01 Xumu-
yeckas TexHosiorus u 04.03.01 —Xumus / FOro-3amn. roc. yu-T ; coct. C. JI. [loxkunaena. -
Kypck : FO3T'Y, 2020. - 23 c. - 3ara. ¢ TUTYJ. 3KpaHa. — TeKCT : 3JEeKTPOHHBIN.
8. M3yueHne KaTaIMTUUECKUX PEAKIIUM : METOAMYECKUE YKa3aHUS K BBIMOJHEHUIO TTPaK-
TUYECKON ¥ CaMOCTOSITEILHON paboThl 1o AuciuiinHaM «Katanus u uHruoupoBaHue B
XUMUYECKOU MpaKTUKe» Mg cTyaeHToB HanpasieHus 18.03.01 (240100.62) - Xumuue-
ckas TexHosiorusi, «Karanus u tHruOupoBaHue OPraHNYeCKUX COSAMHEHUI JJISl CTYICH-
toB HamnpasieHus 04.04.01- Xumus, «Karanu3 u MHTHOMpPOBaHUE OPraHUYECKHUX Peak-
nuit» 11 ctyaeHToB HarnpasieHus 04.03.01- Xumus / FOro-3am. roc. yH-T ; coct.: C. JI.
[Toxunaesa, A. M. FIBaHOB. - DnekTpoH. TekcToBble AaH. (734 KBb). - Kypck : FO3T'Y,
2016. - 43 c. — TekcT : ANEKTPOHHBIH.
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9. ®uznueckas XMMHUsL : METOJIMUYECKUE PEKOMEH IAIIMU K BBITIOJIHEHUIO KYPCOBOM pabOThI Jis
crynentoB Harpasienus 04.03.01 - Xumust / FOro-3an. roc. yu-T ; coct. C. [1. [Toxunaesa. -
OnextpoH. TekcToBbie AaH. (121 KB). - Kypck : FO3I'Y, 2019. - 12 ¢. — TeKcCT : 3IeKTpOHHBII.
10. ®uznueckast XuMUS : METOANYECKUE PEKOMEH/IAIMH K BBITIOJTHEHUIO KYPCOBOM pado-
ThI 17151 cTynenToB HarnpasieHus 18.03.01 —Xumuueckas texnonorus / FOro-3ar. roc. yH-
T ; cocT.: C. 1. [loxkunaesa, A. M. MIBaHOB. - DnekTpoH. TekctoBbie AaH. (402 KBb). -
Kypck : FO3T'Y, 2019. - 34 c. — TeKcT : 3JIeKTPOHHBII.

8.4 /Ipyrue yueOHO-MeTOAMYECKHE MATEPHUAIBI

CripaBOYHUKU XMMHKA U XUMHUKA-TEXHOJIOTAa B OMOIMOTEKEe YHUBEPCUTETA,
OTpacliieBble HAYYHO-TEXHUYECKHUE KypHaJbl B OMOIMOTEKE YHUBEPCUTETA:

9 Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTepHeT», HeOOXOAUMBIX VISl 0CBOEHH S JUCHUILIUHBI

1. UaTepHeT TpeHaXKephl 1o XUMHuH (i-exam.ru)

2. Hayunas snextponnas 6unbianoreka eLIBRARY.RU (elibrary.ru)

3. ®enepanbHbiii moptan «Poccuiickoe oopa3oBanuey: http:/www.edu.ru/

4. Xumudeckue caTol: http:/www.xumuk.ru/,http://www.alximik.ru/,http://anchem.ru/,

http://www.chemistry.ru/ http://www.rusanalytchem.org/,

http://window.edu.ru/resource/664/50664/.

JlocTym K KHUTaM a0OHEMEHTA, CTAThsIM NEPHOANYECKOM TIedaT, 0a3e JaHHBIX TPYIOB YICHBIX
HO3I'Y (U3Bectus FO3IY).

10 MeToanueckue YKazaHuda OJas oﬁyqaloumxcn 10 0OCBOCHMUIO JUCHUIIIMHDBI

Best meTomnueckas marepaTypa U METOIMYECKHE YKa3aHUs, HEOOXOAUMBIC IS ca-
MOCTOSITEJIbHOTO M3YYCHUS TUCIMUILUIMHBI TIepEeUrCcIeHbl B MyHKTax 8.1 u 8.2.

OCHOBHBIMH BUJIaMU ayJUTOPHOM pabOThI CTYJEHTA MPY N3YUYCHUH TUCITUTIINHEI
SIBJISIFOTCS JICKIIMH, JTA0OpaTOpHBIE U TTpakTHUecKre 3aHsATus. CTyIeHT HE UMeeT IpaBa
MIPONYCKATh 3aHATHS 0€3 YBaKUTEIbHBIX TPUIHH.

Ha nekmusx uznararoTcst ¥ pa3bsICHSIIOTCS OCHOBHBIE TTOHSATHS TEMBbI, CBSI3aHHBIE C
HEW TEOPETUUYCSCKHUE U TIPAKTUUCCKUE MTPOOJIEMBI, JAIOTCS PEKOMEHIAIMH JIJIT CaMOCTOS-
TeJIbHOU paboThl. B X0/ IEeKIIUK CTYICHT JOJDKEH BHUMATEIIBHO CIYIIaTh U KOHCIICKTH-
pOBaTh MaTEpHAIL.

N3yuenne Hanbosee BAXKHBIX TEM WM Pa3eioB TUCIUIIINHBI 3aBEPIIAIOT Jabopa-
TOPHBIC M MPAKTHYCCKUE 3aHATHS, KOTOPhIE 00CCIICUMBAIOT KOHTPOJIb MOATOTOBICHHOCTH
CTYJICHTa; 3aKpeIieHne y4eOHOTro MaTepraia; MpUuOOPEeTeHNE OIbITa YCTHBIX MyOJUIHBIX
BBICTYIUICHUH, BEJICHHS JUCKYCCHH, B TOM YHCJIC apTyMEHTAIIUHU 1 3aIIUTHI BBIIBUTACMBIX
TOJIOKEHUM U TE3UCOB.

JlaGopatopHOMY U TIPAKTHUYECKOMY 3aHSATHUIO MPEIIICCTBYET CaMOCTOSATEIIbHAS pa-
0oTa cTy/IeHTa, CBS3aHHAs C OCBOCHHUEM MaTepHuaa, MOJyuYeHHOTO Ha JISKIHSIX, U MaTepH-
aJIOB, M3JI0’KEHHBIX B yUeOHUKAaX W YUEOHBIX MOCOOUSX, a TAKXKE JIUTepaType, PpEKOMEHI0-
BAHHOU MPENOIABATEIIEM.

BaxxneiimmMm (pakTopoM yCTIEIIHOTO YCBOCHUS MaTepHalia Mo UCIUILIAHE SBIISICTCS
CUCTEMaTHYeCKas U IeJICHANPaBICHHAs CAMOCTOSITeNIbHAsI paboTa cTy/neHToB. OHa BKITIO-
qaeT B ce0s1 paboTy 1O OCBOCHHIO U 3aKPETUICHUIO TEOPETUYECKOTO MaTepuraia Kypca, Bbl-
MTOJITHCHHUIO TEKYITUX 3aJIaHU{ 10 MPAKTHYECKUM 3aHATHSIM, HallMCaHUE OTYETOB B COOT-
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BETCTBUM C MHJUBUIyAJIbHBIM 3a/IaHUEM.

KauecTBO yueOHOI pabOTHI CTYJAEHTOB MpENoAaBaTeNb OLIEHUBAET MO pe3yabTaTam
TECTUPOBAHUS, COOECETOBAHMS, 3AIUTHI OTYETOB MO Ja0OPATOPHBIM U MPAKTUYECKUM pa-
00TaM ¥ BO MHOTOM OTIPEIEIISETCS €€ PUTMUYHOCTBIO (11 4ero 3Ty paboTy HE0OX0auMO
IUIAHUPOBATh WM  TPHUIEPKUBATHCA  PEKOMEHIYyEeMbIM rpadukaM) U  y4eOHO-
METOJIMYECKUM 00ECIIeUeHUEM AUCHUTIIHHBI.

[IpenogaBaTenp y>ke Ha MEPBBIX 3aHATUAX OOBICHSIET CTyIEHTaM, Kakue (OpMBI
0Oy4eHHMs CIIEyeT UCIOIb30BATh IIPU CAMOCTOSTEIbHOM U3YYEHUH TUCLMIUINHBL: KOH-
CHEKTUPOBAHUE YUeOHOM IUTEepaTyphl U JIEKIIMH, COCTaBICHUE CIIOBapel MOHITHI U Tep-
MUHOB U T. II.

B npouecce oOyueHus mpenoiaBaTesid UCIOIb3YIOT aKTUBHBIE POPMBI pabOTHI CO
CTYJICHTaMU: YTCHHUE JICKIIUI, IPUBJICUCHUE CTYJIEHTOB K TBOPYECKOMY IMPOIECCY Ha JIeK-
[USIX, TPOMEKYTOUHBIN KOHTPOJIb TyTEM OTPaOOTKU CTYJEHTAMHU MPOMYIIEHHbBIX JEKIIUH,
y4acTH€E B TPYNIOBBIX U UHAMBUAYAIbHBIX KOHCYJIbTALUAX (cobeceqoBaHuM). TU (HOPMBI
CIIOCOOCTBYIOT BBIPAaOOTKE Yy CTYIEHTOB YMEHHUS padOTaTh C YYEOHHKOM M JIUTEPATypOil.
N3yueHue auTepatypbl COCTaBISET 3HAYUTENBHYIO YaCTh CAMOCTOSATEILHOM pabOThI CTY-
neHTa. 9To OOJBIION TPy, TpeOYIONUN YyCUITMNA U JKeJlaHus CTyjaeHTa. B camoMm Hauane
pabOThI HaJl KHUTOW BaXKHO ONPENETUTh LEIb U HalpaBieHue 3Toi padbotel. [IpountanHoe
cleyeT 3aKpenuTh B naMatu. OJTHUM U3 IPUEMOB 3aKPEIJIEHUE OCBOCHHOTO MaTepHalia
ABJISIETCSI KOHCIIEKTUPOBAaHKE, 0€3 KOTOPOro HEMBbICIUMA Cepbe3Has paboTa HaJ JuTepa-
Typoil. CucremMaTH4eCcKOe KOHCIIEKTUPOBAHUE IOMOTAeT HAYUUThCS IPABMIIBHO, KPATKO U
YEeTKO M3JIaraTb CBOMMH CJIOBaMH NPOUYNTAHHBINA MaTepual.

CaMocTosATenbHYIO paboTy CllelyeT HaUMHATh C IEPBbIX 3aHATHH. OT 3aHATHUS K 3a-
HSTUIO HY’KHO PETYJISIPHO MPOUYUTHIBATh KOHCIEKT JIEKIUIl, 3HAKOMUTBCS C COOTBETCTBY-
IOLUMU pa3jie’aMH yueOHUKa, YUTAaTh U KOHCIIEKTUPOBATh JIUTEPATYPy M0 KaxkIA0H TeMe
aucuumiuHbl. CaMocTosTenbHast paboTa AaeT CTyJAeHTaM BO3MOXHOCTh PABHOMEPHO pac-
MIPEICNINTh HArPY3Ky, CIOCOOCTBYET OoJiee TITyOOKOMY M Ka4€CTBEHHOMY YCBOCHUIO
ydueOHOro Marepuana. B ciiydae He0OXOAMMOCTH CTYAEHTHI 00palatoTcs 3a KOHCYJIbTa-
1MEeN K MPEno aBaTellio Mo BOIMPOCAM C LETbI0 YCBOSHUS U 3aKPETUICHHS] KOMIIETEHIUH.

OcHOBHas 11e/1b CAaMOCTOSITENBHON paOOThI CTYJIEHTA NPU U3YUYEHUU ITUCUUILIUHBI -
3aKpEeNUTh TEOPETUUYECKUE 3HAHMS, MOJYYEHHBIE B NPOLECCe JIEKIMOHHBIX 3aHATHH, a
TaKxe cpOpMUPOBATH MPAKTUYECKHE HABBIKM CAMOCTOSITEIBHOIO aHAJIM3a 0COOEHHOCTEN
JTVCIUTLTAHBIL.

OTueTsl 10 NMPAKTUYECKUM 3aHATHAM O0(QOPMIISIOTCS B COOTBETCTBUU C TPeOOBaHU-
MU, U3JI0KEHHBIMU B METOJUYECKHUX yKa3aHUSX.

11 Iepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTB-
JIeHNH 00pa30BaTeJIbHOr0 Mpolecca MO JWCHUIJIMHE, BKJKYas IepevyeHb IPo-
rPaMMHOTI0 o0ecrne4yeHUus1 1 MHPOPMANMOHHBIX CIPABOYHLIX cHCTeM (NPH He00XO-
JAMMOCTH)

Antusupyc Kaspersky , Libreoffice (becrumaraas, GNU General Public License);

12 Onucanue MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAUMOM /151 OCYIIeCTB-
JIeHUs1 00pa30BaTeIbHOIO NMpoecca 1Mo JMCIUIIHHE
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VYyebHas aynuropust U1l TPOBENCHUS 3aHATUN JIEKIMOHHOTO THIA U JIabOpaTOpUu
kadeapsl GpyHIaMEHTaTbHOW XMMHUH W XHUMHYECKOW TEXHOJIOTHH, OCHAIICHHBIE YICOHOU
MeOeIbI0: CTOJIbI, CTYJbsl s OOYy4arouIMXcs; CTOJ, CTyJ AJs MpEerojaBaTess; JI0CKa.
Knacc [19BM (8 mr): (ASUS) P7P5S5LX.tDOR3/4096 Mb/Coree; 3-540/SHTA-11; 500
Gbl-fitachi/PCI-E 512 Mb Monutop TFTWide23”; MynpTuMeananeHTp: HOYTOYK
ASUSXS50VLPMD-T2330/14"/1024Mb/ 160Gb/ cymka/mpoextop inFocusIN24+; Myb-
tumenuaneHTp: Tenesuzop «PHILIPSy», DVDPlayerDV-2240;

mKag BBITSDKHOM JTabopaTOpHBIN, B/CymnibHBIN mKadp P-6925 1p.376, mydenbHas
neub Tuna «<PEM»2/87, komopumerp (HOTOIEKTpUUECKHU KOHIIEHTpallMOHHBIH KDK-2,
pedpaktomerp NPD-454 B2M, axkBupuctuiasatop Kypck Menrexuuka Tp.88, Bechl dJeK-
tpornsle BCT 150/5-0, Becsl Topcuonnsie BT-500, kongykromerp/ conemep KCJII-101,
JaT4uK KoHaykTomerpuueckuit, pH-merp/monomep MVYJIbTUTECT UIUI-111, rpoxot
naboparopubiii KII-109/2, kommiekt cut s necka KCU wucnonnenue 4, kpuocrtar
(oxnaxnatomuii Tepmoctat) LOPFT-211-25, Moayne «3JAEKTpOXUMHUS, MOAYIh «YHH-
BEPCAJIbHBIA KOHTPOJIEP», MOAYJb «TepMocTtaTy, caxapuMeTp yHUBepcalibHbI CY-3 Ku-
eB 3-1 Anan.npudop. 1p.1412, nHedenomerpuueckas ycranoBka M-71 XKnobuno-10 be-
aomo I10-662, nepememmuBaroniee ycrporictBo 1129-0034, Gans BojasiHAs II€CTUMECTHAS
UT-4300E, OGucepnas menbHHIA, MEIIAaJKa MArHUTHAs, TPUCIOCOOJIEHUE THUTPOBAIBHOE
TIIP-M Mocksa 'nmaBcua6 I110-617, sn.mnutka 11T koud.1kBt, mynstumerp MAS8308

13 OcobennocTu peanu3danu IUCHUIVIMHBI AJd MHBAJIUI0B U JUI[ ¢ OrPpaHU-
YCHHBIMH BO3MOKHOCTHAMMH 3/ I0POBbS

[Tpu oOy4deHuu Ul ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSMHU 37I0POBbSI YUUTHIBAIOTCS UX
WHJUBUyalIbHbIE TIcuXo(du3ndeckue ocoOeHHOCTH. OOydeHne MHBAIMIOB OCYIIECTBIIS-
€TCSl TaKXK€ B COOTBETCTBUM C WHIUBUIyAIBHOW MPOTPaMMON peadMIMTAIIMK WHBAIN]IA
(Tpu HATTUYHH).

Jna nuy ¢ napywenuem ciyxa BO3MOXKHO IIPelOCTaBlIeHHuE yueOHOM HHPOpMauu B
BU3yalibHOM (hopMe (KpaTKHil KOHCIIEKT JICKIIMI; TEKCThI 3a/IaHUM, HalleYaTaHHBIC yBEJIH-
YEHHBIM MPUEGTOM), HA ayJTUTOPHBIX 3aHATHSX JOIYCKACTCS MPUCYTCTBUE aCCUCTEHTA, a
TaK)Ke CypAONEPEeBOAUYMKOB M THU(HIOCYPIOTIEPEBOMUUKOB. TeKyInii KOHTPOJIb yCIieBae-
MOCTH OCYIIECTBIISIETCSI B MUChMEHHOW (hopme: 00ydaromuiics MUChbMEHHO OTBEYaeT Ha
BOIPOCKI, MUCbMEHHO BBITIOJIHSET MpakTHueckue 3aaanus. Jlokman (pedepar) Takxke mo-
XKET OBITh MPEJCTaBJIEH B MUCbMEHHOW (opMe, MpU 3TOM TPEOOBAHUS K COJEPKAHUIO
OCTalOTCS TEMH K€, a TpeOOBaHMS K Ka4eCTBY M3JIOKEHUS MaTepuana (MOHATHOCTbh, Kade-
CTBO pEuYH, B3aUMOJACHUCTBHE C ayJUTOPUEH U T. J1.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIHUE
TpeOOBaHMUsI, IPEABIBISIEMbIE K MUCHbMEHHBIM paboTaM (KadecTBO OPOpMIICHHUS TEKCTa U
CIIUCKA JINTEPATypbl, TPAMOTHOCTh, HAJIMYME WILIIOCTPAIMOHHBIX MAaTEpUAJIOB U T.1.).
[IpomexxyTouHast aTTecTaIus sl JIUI] ¢ HAPYIICHUSIMU CJIyXa ITPOBOJUTCS B MMCbMEHHON
dbopme, MpU STOM HUCIONB3YIOTCSA OO0IIME KpuTepuu oleHuBaHus. [Ipu HeoOXxommmocTu
BpEMS MOATOTOBKU K OTBETY MOXKET OBITh YBEITUUCHO.

Jna nuy ¢ napywenuem 3penusi NOMYCKAETCs ayualbHOE MpeAocTaBiIeHre HHHOP-
Mallid, a TakKe WCIIOIb30BaHUE HA ayJAWTOPHBIX 3aHATHSAX 3BYKO3AMHCHIBAIOIINX
yCTpOUCTB (IUKTOPOHOB M T.1A.). Jlomyckaercsi MpUCYTCTBUE Ha 3aHATHUSIX ACCUCTEHTA
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(IIOMOIIIHMKA), OKA3bIBAIOLIETO 00YYAIOIIKUMCS HEOOXOIUMYIO TEXHUYECKYIO OMOIIb. Te-
Ky KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBisAeTCa B ycTHoW ¢opme. IIpu mposenenuun
MPOMEXYTOUYHOM aTTeCTallly 7S JIUI] C HapYIICHUEM 3pEHUS] TECTUPOBAHUE MOXKET OBITh
3aMEHEHO Ha YCTHOE co0ece10BaHKE MO BOIPOCAM.

Mna auy ¢ ocpaHudeHHbIMU B03MONCHOCHAMU 300POGbA, UMEIOWUX HAPYUWEHUs
ONOPHO-08U2AMENbHO20 annapama, Ha ayAUTOPHBIX 3aHATHUAX, a TaK)Ke IPH IIPOBEICHUU
MPOLIETYp TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHON aTTECTAlUA MOTYT OBITh
MPEIOCTaBIEHbl HEOOXOIUMBbIE TEXHHUECKHUE CpeliCTBa (TIEPCOHANBHBIM KOMITBIOTEp, HO-
yTOyK WM APYroil raJpkeT); JOIMyCKaeTcsl MPUCYTCTBUE ACCUCTEHTA (aCCUCTEHTOB), OKa-
3BIBAIOLIETO O0YYarOIIMMCS HEOOXOIUMYI0 TEXHHUYECKYIO IIOMOIIb (3aHATh pabouee Me-
CTO, MEPEJBUTAThCA MO ayJAUTOPUHU, MPOUYUTATH 3aJaHHe, OPOPMUTH OTBET, OOILATHCS C
IIPETIOAABATEINIEM ).
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[IpumepHbIe TEMBI KypCOBBIX padoT

1. Onpenenenne 3HEPTUK AKTUBALIUN PEAKIIUU

2. Pacuer KMHETUYECKHX MMAPAMETPOB pPEaKIUU

3. [louck axTopoB U yCcIOBUN B3aUMHOIN pacTBOPUMOCTH

4. OnpeneneHue COCTaBOB HACHIIIEHHBIX PACTBOPOB U IOCTPOCHUE JUa-
IPaMMBI - H30TEPMBI PACTBOPUMOCTH

5. N3ydenue ycioBuil B3aMMHOM PaCTBOPUMOCTH

6. OueHka BIUSHUA YCIOBUW MOJIYYEHHS COJIEM B BOJHBIX pacTBOpax Ha UX
pPacTBOPUMOCTh

7. BnusgHue npupopl aHHOHA COJIM HAa JUHAMUKY u3MeHeHus: pH B mponecce
KpUCTaJUTU3aLUU

8. M3ydeHue BIMSHUS HA KOHCTAHTY JHCCOLMALMU COJIM B BOAHBIX PacTBO-
pax MpUpOAbl aHMOHA TeMmmepaTypbl B auamna3zoHe koHueHtpauuid 0,002-0,01
MOJIB/ 1.

9. Biusinue Temneparypbl Ha KUHETUKY PacXoJ0BaHusl (HAKOTUICHHS)

10. Ilouck akTOpoB ynpaBiaeHus Npolecca pacTBOPEHUS NPOAYyKTa

11. Onpenenenne CKOPOCTH U pacueT KNHETUYECKHUX MapaMeTPOB pas3pyllie-
HUS MeTasuia (CIjiaBa)

12. OcoOeHHOCTH KOPPO3HMOHHOIO MOPAKEHUS MeTajlia (CIUlaBa) B arpec-
CUBHBIX cpeaax

13. ITouck ¢hakTopoOB yIrpaBIeHUs TPOLIECCOM
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[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue:

®NO: Panonos I'IeTyEJl_ll\é;eKceeswq AHHOTanus paboueii NpPoOrpaMmMsI
DKHOCTb: iekaH

flonxsocte: peka AU GUHATTHHBI

[ata nognucanus: 21.02.2023 22:57:08 ®
YHUKanbHbI MPOrpaMMHbIA KIKOY: «ousnqecKkas Xumus

efd3ecdbd183f7649d0e3a33¢c230c6662946c7c99039b2b268921fde408c1fbb
—Hefib ipenoxaBaHud ANCHATIHHBI
- (hopMHupoOBaHUE Y CTYIEHTOB MBIIUIEHUS, CIIOCOOCTBYIOIIETO CO3/IaHUI0 TEOPETUYECKOM 0a3bl
Ha OCHOBE (DYHIaMEHTATbHBIX 3HAHUN OCHOBHBIX 3aKOHOB €CTECTBO3HAHUS, XUMHUICCKUX U XUMHUIECKUX
SIBJICHUH, BBIPAOOTATh MPAKTUYECKHE HABBIKM pacyeTa U SKCIEPUMEHTAIBHOIO HCCIEI0BAaHUS CBOMCTB
BEILIECTB U MMAPAMETPOB XMMUYECKUX MPOLIECCOB.
3agaum u3yyeHus JUCHHUILIUHBI:
- U3YYCHHE B3aMMOCBSI3U (U3NYECKUX U XMMHUCCKUX SIBJICHUN B XUMHUYECKHUX PEAKIIHSIX; U3yde-
HHE 3aKOHOB IIPOTEKAHUSI XUMHUYECKUX IIPOLECCOB, TAOIINX BO3MOKHOCTh IIPEICKa3aHMs X0a Mpouecca
Y KOHEYHOT'O Pe3yJIbTaTa; OCBOCHUE MaTEMAaTUYECKOr0 allapara, O3BOJISIOEro OCYIECTBIATh dKCIIe-
PUMEHTAJIbHYIO IPOBEPKY HALIMX IPEICTABICHUN O TOBEJACHUHN MOJIEKYJ M CUCTEM; OBJIa/ICHHE TEXHUKOU
XUMHYECKHUX IKCTIEPUMEHTOB, BRIPA0OTKA YMEHUS IPABIIILHO BBIPA3UTh PE3YNIbTAT HKCIIEPUMCHTA B
MMACbMEHHOW U YCTHOW pe4M; U3y4eHUE 3aKOHOMEPHOCTEMN MPOTEKAHUS SJIEKTPOXUMHUYECKUX MPOLECCOB.

Komnerenuuu, popmupyemsbie B pe3y/ibTaTe OCBOCHHS THCIHUIIHHDI

VYK-1.1 Ananusupyer 3aady, BelJIess €€ 0a30BbI€ COCTABIIAIOININE

VYK-1.2 Onpenensietr u paHxupyeT UHPOpMaIIIo, TpeOyeMyIo /ISl peLIeHHs IOCTaBICHHOM 3a/a-
9K

YK-1.3 OcymiecTBiisieT TOUCK HHPOPMAITUH JIJIS PEIICHUS ITOCTABIICHHOM 3a/1a4H 110 Pa3IMYHBIM
THUIIaM 3aIlpoCcoB

YK-1.4 ITpu 06padboTke nHMDOpMaLIUK OTINIACT (GaKThl OT MHCHHIA, UHTEPIPETAIINH, OICHOK,
(dbopMupyeT COOCTBEHHbIE MHEHUS U CY)KJIEHUS, apTYMEHTUPYET CBOU BBIBOJIbI, B TOM YHCIIE C IIPUMEHE-
HUEeM (prI0coCKOro MOHATHIHOTO armapaTa

OIIK-2.1 IlpumeHsieT OCHOBHBIE MAaTE€MaTUYECKHE METOIbl IS PELIEHUs MNPUKIAJHBIX 33134
poecCHOHATEHOM NI TEIIEHOCTH

OIIK-2.2 TIpumeHnsieT pU3NKO-XUMHUECKUE MHCTPYMEHTBI M OCHOBBI (PU3MKO-XUMHUYECKOTO aHa-
JIM3a TOMOTE€HHBIX M I€TEPOreHHBIX MTPOLIECCOB MPU MOIYYEHUH U IKCILTyaTallud MaTepuaioB

OIIK-5.1 IToHnMaeT OCHOBHBIE MIPUHLUIIBI JEHCTBUS pabOTHI yCTPOICTB M MPUOOPOB, MPUMEHSsIe-
MBIX JUISi KOHTPOJSI MPOLECCOB TOJy4YyeHHUs, OOpabOTKM M KayecTBa, NPUMEHSEMBIX B (DU3HKO-
XMMHUYECKHX M MaTepHalOBETUECKHUX JIAOOPAaTOPHIX, a TAK¥Ke Ha IMPOU3BOJCTBE

OIIK-5.3 Bener nmiuaHupoBaHUe, OPTaHU3ALUIO U OCYIIECTBICHUE IKCIIEPUMEHTAIBHBIX U T€Ope-
TUYECKUX HCCIENOBaHUN (PU3MKO-XMMUYECKHUX MPOILIECCOB MPHU MOJYYEHUH U SKCIUTyaTalldd HIMPOKOTO
Kpyra MaTepuajoB ¢ OLIEHKON JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB

OIIK-6.1 OpuenTHpyercsi B COBpeMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHIX

[MK-1.1 CaMOCTOSITENIBHO OCYIIECTBIISIET COOP M CUCTEMAaTHU3AIUsI HAYYHO-TEXHUYECKON HH(OP-
MaIuu

Pa3nennbl TUCHUILIMHBI:
- YYEHHUE O CTPOCHHHU BEIIECTBA;
- OCHOBBI XUMHYECKOU TEPMOIMHAMUKH;
- XUMHUYeCKoe U (a30BOE PaBHOBECHUE;
- DJIEKTPOXHUMHUS;
- XUMHY€ECKasl KNHETHKA,
- KaTajaus.
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Pabo4as nmporpamMma qucUnInHEbl cocTtaBiaeHa B cooTBeTcTBUH ¢ PI'OC BO — 0Oa-
- KaJIaBpHarT M0 HalpaBJIEHUIO IMOAroToBKH (cnenuanbHOCTH) 18.03.01 XuMuuckas Tex-
HoJiorus Ha ocHoBaHuM ydyeOHoro miaana OIIOII BO 18.03.01 XumMudeckas TEXHOJIO-
rus  (COEeNMANbHOCTH), HANpaBICHHOCTh (mpodwmis, cnenmanmmsaims) «XHMMHKO-

T€XHOJIOTHYECKOE IIPOHU3BOACTBOY», OJOOPEHHOI0 YYEHBIM COBETOM YHHBEPCHTETA
(mpoTokosr Ne 9 « 25 » 06 2021 r.).

Pabouas mporpaMmMa IHCIHMILUIMHEI OOCY>KJI€EHA M PEKOMEHJOBaHA K peajn3a-
A B 00pa3zoBaTeabHOM Ipolrecce i1 ooydeHus cryaeHToB 1o OIIOII BO 18.03.01
XUMHAYEeCKasd TEXHOJIOTHS (CIIeInaJIbHOCTH ), HAIPABJIEHHOCTD (IIpOMNIIb, CIIEIINaIN3a-
1s1) «XHMMHKO-TEXHOJIOTHYECKOe IIPOM3BOJCTBOY Ha 3acelaHWd Kadeapsl (yHOa-
MEHTAJILHON XVMHUU U XUMHUYECKO# TexHonoruu Nof « 3 » Of 20 £

._ it

—— : —z.
= = E
- i
= " i
]
F
®

- "

3aB. Kabeapoi Kysapaun H.B.
Pa3paboTyuK IporpaMMel
K.JI€I.H., JOIIEHT ; ,az//f/ AaxusB K. OD.

( yuenas cmenens u yyeroe 36arue, ©.1.0.)
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Pabodas mporpamMma JUCHMILIMHBI IEPECMOTPEHA, OOCYXKIeHA U PEKOMEHIO-
BaHa K peajld3allid B 00pa30BATENBHOM IIPOLIECCE HA OCHOBAHMH y4€OHOIO ILIaHA
OIIOII BO 18.03.01 XwMmuyeckas TEXHOJOIWS (CHENWAIBHOCTH), HAIIPaBICHHOCTH
npoGhuIb, CHISIHATN3aIN) « XMMHKO-TEXHOJOTHYECKOE IPON3BOACTBOY, OJJOOPEHHO-
ro YYeHbIM COBETOM YHHBEPCHUTETA HpOTOKOJI Ne %if» 0.4 204, Ha 3aceqaHUUKA-
Penpel Xy v/ ., /8. 06 20AL S5, Ap- N 14/

(Haumernosafiue xad: ec)pbz oama, HoMep NpPomoxoaa)

JIupeKTOp Hay4dHOM OMOIMOTEKH Makaposckas B.I'.
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3aB. Kaenpoi

e —

Pabouas nmporpamMmMa OUCHMILIAHBI IEPECMOTPEHA, 00CYKIeHa U PEKOMEHIO-
BaHa K peajH3allid B 00pa3oBaTelIbHOM IPOIecCe Ha OCHOBAaHMH YYEOHOrO IIjIaHa
OIIOII BO 18.03.01 XuMmuyeckass TEXHOJOIrHWs (CIEIMAILHOCTH), HANPaBJIEHHOCTD
IPOMUIIb, CIIENHATU3ANNSA) « XMMHUKO-TEXHOJIOTHYECKOe ITPOU3BOJICTBOY, onoGpeHHo-
ro Y4YeHBIM COBETOM yH IBepCHTeTa TPoToKon Ne A Ha 3aCEIaHNNKa-
P peerere - %\ ;&?M

HAQUMEHOBAHUE Kaqbeapbz c)ama Homep npom zcwz / )

&

3aB. Kadeapoi

Pabouas mporpaMMa IHCIMILUIMHBEI II€pPECMOTpPEHA, 00CYyXIeHa U PEKOMEH]IO-

BaHA K pealn3alMH B 00pa3oBaTeIbHOM IIPOIECCE Ha OCHOBAHHMHM Y4Y€OHOIO ILIaHA
OITOIT BO 18.03.01 XwMmnueckass TexXHOIOTHs (CHENMAIBHOCTH), HAIPABIEHHOCTE
npobiib, clieruann3alms) « XHMHKO-TEXHOIOTHUECKOE MMPOU3BOJICTBOY, OA0OPEHHO-

0 YYE€HBIM COBETOM YHHBEPCHTETA IIPOTOKOJI Nﬁ «ZE» @( 202§r Ha 3aceJaHHHKa-
bempsl DX« XT 31,06 2024 r ) _bpsorirt-bt

(HauMeH0BapYL-KAPEODbI, oamda, Homep npoOmoKoaa)
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3a. kapenpoi ofpecre

-
!




Pabouas mporpaMma IUCHUINIMHEI HEPECMOTPEHA, OOCYXKIE€HA H PEKOMEHIOBaHA K
pea3alui B 00pa3oBaTelIbHOM npolecce Ha ocHoBaHUM yueOHoro miada OIIOII BO 18.03.01
XUMHUYECKasl TEXHOJIOTHS, HaAIpPaBIECHHOCTh (IIPpOPHIIb) «XHUMHKO-TEXHOJOTHYECKOE
[IPOU3BOACTBO», OIOOPEHO YUYEHBIM COBETOM VYHHBEPCHUTETa  HPOTOKOJ No ‘? « L » %
20 oU{ r., Ha 3acemaHuM Kadeapbl (YHAAMEHTAIbHOM XHMHUHA U XHMHYECKOM TEXHOJIOTHHU

V6. Mi«ﬁ/‘ o M1

(Haumeyoeanue xageopwi, Oama, HoMep NPOMOKONA)

3aB. kadpeapot ®X u X1 H.B. KyBapausn

Paboyass mporpamMMa IJUCHHUINIMHBI IIEPECMOTPEHA, OOCYXKIEHA M PEKOMEHIOBAaHA K
peanm3aiuy B 00pa3zoBaTenbHOM Iporecce Ha ocHoBaHUM yueOHoro miana OIIOII BO 18.03.01
XUMHAYECKass  TEXHOJIOTHS,  HampaBJICHHOCTh  (IIPpOQHIL)  «XHUMHKO-TEXHOJIOTHYECKOE
[IPOU3BOJICTBOY», OJOOPEHO YUYEHBIM COBETOM VHHUBEPCHUTETA  HPOTOKOJ NO « »

20 r., Ha 3acemaHund KadeIphl (PYHIAMEHTAJIPHOM XHUMHU U XUMHYECKOM TEXHOJOTUHA

(HaumeHnosaHue Kageopul, 0ama, HOMeEpP NPOMOKONA)

&

-

3aB. Kacpez[poﬁ OXu XT - H.B. KyBapauH

Pabo4as mporpamMma IUCHMIUIMHBEI IIEPECMOTpPEHa, OOCYXIE€Ha M PEKOMEHIOBaHa K
peajin3allii B O6pa30BaTeJIBHOM mpouecce Ha ocHOoBaHuHU yueOHoro mrada OlI1011 BO 18.03.01
XAMHAYECKass  TEXHOJIOTHS, . HaIpaBJICHHOCTh  (Opoduib)  «XHMHKO-TEXHOJOTHYECKOE
IPOU3BOJICTBO», OJI00peHO VYUYeHBIM COBETOM IIpOTOKOI No « » 20 r., Ha
3aceJaHuM  Kaedaphl — (PyHIaMeHTaJIbHOM  XUMHUH

%] XUMHYECKOH TEXHOJIOTUH

(HaumeHnosanue Kkageopwvl, 0ama, HoMep RPOMOKONA)

3aB. kapeapor OX u XT - H.B. KyBapauu

Pabodas mnporpaMmMa AUCHHMIIIMHBEI HIEPECMOTPEHA, OOCYXKICHA M PEKOMEHIOBAHA K
peaju3anuy B 00pa30BaTeIbHOM Mpollecce Ha ocHOBaHuu y4yeOHoro mirana OI1OI1 BO 18.03.01
XAMHUYECKass  TEXHOJIOTHS,  HAIpaBJIICHHOCTh  (Opomiib)  «XHMMHUKO-TEXHOJIOTHYECKOE
[IPOU3BOACTBO», ONOOpEHO VYUeHHIM COBETOM YHHBEPCHTETa IIPOTOKON Ne « »
20 r., Ha 3aceganuud Kadeapbl (PYHIAMEHTAJIBHOM XUMHH M XUMHYECKOU TEXHOJIOIHH

(HaumeHoBaHue xageodpwvl, dama, Homep NPOMoKoaQ)

3aB. kapeapont OX u XT 5 H.B. KyBapaun

Pabouast mporpamMMa JUCHUILIHHEL IIEPECMOTPEHA, OOCYXIE€HAa W PEKOMEHJOBaHA K

peanu3auy B o0pa3zoBarebHOM Iporecce Ha ocHoBaHud ydueOHoro miana OIIOII BO 18.03.01
XuMudeckass  TEXHOJIOTHS,  HaIpaBJIeHHOCTh  (mpoduiib)  «XHUMHKO-TEXHOJIOTHYECKOE
MPOW3BOACTBO», OJOOPEHO VYYEHBIM COBETOM YHMBEPCHTETa  IIPOTOKON NO « »

20 r., Ha 3acemauuu Kadeapsl (GyHIAMEHTAJIBHOM XUMHUUA U XUMHYECKOH TCXHOJIOTHH

(HaumeHnosaHue kageopwvl, 0ama, Homep NPOMOKONA)

3aB. kapeapout ®X u X1 . l H.B. KyBapaus



TUCIUINJIMHE, COOTHECEHHBIX C IMJIAHNPYEMbIMH Pe3yJIbTATAMM OCBOECHHUSI OCHOBHOI
npogeccuoHAIbHOI 00pa30BaTeIbHON MPOrPaMMBbI

1.1 Heap AUCHUIIMHBI

- (hopMupoBaHUE Y CTYICHTOB MBITIUICHHUS, CITOCOOCTBYIOIIETO CO3/IAHUIO TEOPETH-
4ecKoi 6a3pl Ha OCHOBE (DyHIAMEHTAIBHBIX 3HAHUH OCHOBHBIX 3aKOHOB €CTECTBO3HAHMSI,
XUMUYCCKUX ¥ XUMUYECKHUX SBJIICHUN, BEIPA0OOTATh MPAKTUICCKNE HABBIKH pacdyeTa u dKC-
MIEPUMEHTATHFHOTO MCCIICIOBAHMUS CBOMCTB BEIIECTB U MapaMETPOB XUMUUYECKHUX TIPOIIEC-
COB.

1.2 3apauy AMCHUIIINHEI

- W3Y4YEHUE B3aMMOCBS3U (U3MYECKUX W XUMHUYECKUX SIBIICHUA B XMMHUYECKHUX
peaKImsIX;

- U3YYCHHUE 3aKOHOB MPOTEKAHUS XUMUYECKUX IMPOILIECCOB, JAIOIIMX BO3MOKHOCTb
MpeICKa3aHusl Xo/1a Mpoiiecca ¥ KOHEUHOTO Pe3yJIbTarta;

OCBOCHHME MaTEMaTHYECKOTO  allfapaTra, IMO3BOJSIONIEIO  OCYIIECTBIIAThH
AKCIIEPUMEHTAIILHYIO TTPOBEPKY HAITUX MPEJCTABICHUHN O MMOBEICHUH MOJICKYJ U CUCTEM;

- OBJIQJICHUE TEXHUKOW XUMUYIECKHUX IKCIIEPUMEHTOB;

- BBIpa0OTKa YMEHHMSI MIPABWIIBHO BBIPA3UTh PE3YJIbTAT SKCIICPUMEHTA B IMUCHbMEHHOM
Y YCTHOM peuH;

- I3y4YeHHE 3aKOHOMEPHOCTEH MPOTEKAHUS YIICKTPOXUMHIECKUX MTPOIIECCOB.

1.3 IlepeyeHb mNJIAHHUPYEMBIX Ppe3yJbTaTOB OOy4YeHHMs] 10 WCIUILINHE,
COOTHECEHHBbIX ¢  IUIAHHPYEeMbIMHM  pPe3yJbTATAMH  OCBOCHHMSI  OCHOBHOW
Nnpo¢ecCHOHATBHOI 00pa30BaTeJIbHOM MPOrPAMMBI

Tabnuna 1.3 — Pe3ynbTaTsl 00y4eHUs IO TUCHIUTIIINHE

Koo u naumenosanue un-
ouKamopa 00CMuUICeHUst
KOMNnemeHyuu, 3aKpen-
JIEHHO20 30 OUCYUNTIUHOU

IInanupyemvie pesynomamot 06yyeHus no
oucyuniune, COOmMHeCceHHvle ¢ UHOUKAmMopa-
MU OOCMUICEHUSI KOMNEemeHYull

I Tnanupyemvle pezynvmamol
0CBO€HUSL OCHOBHOTL Npogheccuo-
HALHOLL 00PA308aMENbHOU NPO-

2pammbl (KOMRemeHyuu, 3a-

Kpennentvle 3a OUCYUNTUHON)
KOO KOM- | HQUMEHOBAHUE KOM-
nemeHyuu nemenyuu
YK-1 CrnocobeH ocy-

VK-1.1 3nams: Gusnueckre U XUMUYECKUE SBICHUS

IIECTBIIATH OUCK,
KpPUTHYECKHI aHa-
JIM3 ¥ CUHTE3 WH-
dbopmanuu, npume-
HSTh CUCTEMHBIH
HOJIXOJ JUIS perie-
HUS TIOCTABJICHHBIX
3aja4

AHaIu3upyeT 3a/1auy,
BBIIEIISAS ee 0a30BBIE CO-

B XMMHYECKHUX PEaKIIHIX
Ymems: ananuzupoars 3a1ady 1o onpene-

CTaBJIAIOIINE JICHHIO NTapaMeTPOB BELECTBA WIN Ipoliecca,
Bnaoemu: nagvikamu Bbisienenus 6a3oBble
COCTaBJISAIOLIMUX IIPH PELIEHUH TOCTABJIEHHOU
3ajauu

YK-1.2 Bname: QpyHIaMEHTaTbHbIE XUMUYECKHE MTOHS-

Ornpenensier u paHKupy-
eT nHdopmaruio, Tpedy-
eMYIO JUTs peIIeHHUS T10-
CTaBJICHHOU 3a7auu

TUSI 17151 PEIICHMs] TOCTABJICHHOM 3a/1auu
Ymems: pamxupoBaTs HHGOPMAIIIIO
\Bnademp: HaBbIKaMU IPAMOTHOTO IPUMEHEHHUSI
TEOPETUYECKUX 3aKOHOB (PU3UUYECKON XUMUH K
EMICHUI0 KOHKPETHBIX XUMHYECKHUX 3a/1a4

YK-1.3

OCyIIeCTBIISIET NOUCK

BHnamp: TEOPETUUECKHUE U TIPAKTUYECKUE TIOI-

XOIObI Ui PCIICHUA IMOCTABJICHHBIX 3a1a4
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ITnanupyemvle pezynvmamol
0CBO€EHUsL OCHOBHOTL NPogheccuo-
HANIbHOU 00pA308amMeNbHOU NPO-

epammbl (KOMREMeHYuu, 3a-

KpenJieHHble 3a OUCYUNIUHOU)

Koo u naumenosanue un-
ouUKamopa 00CMuUNCeHUst
KOMHnemeHyuu, 3aKpen-
JIEHHO20 30 OUCYUNTIUHOU

IInanupyemvle pezyromamsl 00yUeHUs: NO
oucyuniune, COOMHeCceHHble ¢ UHOUKAMOopa-
MU QocmudiIcenuss KomnemeHyuil

KOO KOM- | HQUMEHOBAHUE KOM-
nemeHyuu nemeHyuu
nH(pOpMaLKU AJis pelie- |Ymems: TpaBUIBLHO TOCTABUTD 33/1a4y JUIA I10-
HUS IOCTAaBJICHHOM 3aJa- [MCcKa nH(OopMaluu
YU 110 pa3JIMYHbIM TUIaM [Biadems: HaBbIKaMU [TOMCKA U aHAIM3a UH-
3aIpocoB dhopmarun
YK-1.4 3Hamb: 3aKOHBI MPOTEKAHUSI XUMUYECKUX MPO-
[Tpu 00paboTke nH(MOP- [IECCOB, TAOMIMX BO3MOKHOCTH MPEACKa3aHUS
MaIuu OTJIMYaeT (PaKThl [X0Ja Mpoliecca U KOHEUHOTO pe3yibTara
OT MHEHUH, UHTEpIpeTa- |Ymemp: S5KCIEPUMEHTAIBHO MPOBEPSITH MOJTY-
111, OLIEHOK, (DOPMUPYET YEHHBIEC PE3YNIbTATHl M APTYMEHTUPOBATH IMOITY-
COOCTBEHHBIE MHEHUS U [UCHHBIE BBIBO/IbI
CY>KICHHUS, apTyMEHTHPY- |[B1adems: HaBbIKaMU MTPaBUIIBHO BBIPA3UTh pe-
€T CBOM BBIBOJIbl, B TOM  (3YJIbTAT 3KCIEPUMEHTA B TUCbMEHHON U YCTHOU
qHCIIe C MPUMEHEHHUEM  [P€4H, B TOM YHCIIE C MPUMEHEHUeM (uiocod-
(buI0coOPCKOro MOHATUH- (CKOTO MOHATUHHOTO arapara
HOTO arnmnapara
OIIK-2 | Crocoben uc- OI1K-2.1 BHamp: MaTEMaTUYECKNUE METO/bI I PELLICHUS
MOJIb30BaTh Ma-  [[I[pyMeHsieT OCHOBHBIE  [IPUKJIAJHBIX 33724
TeMaTHYECKHE, MaTeMaTUYeCKUe METOIbI |(YMemp: TI0IH30BaTHCSI MATEMAaTUYECKHUM allIa-
¢usndeckue, pu- | pemIeHUs IPUKIAA-  [PATOM JUISA SKCIEPUMEHTAIBHOM TPOBEPKH pe-
3UKO- HBIX 3a7]a4 Ipo(eccuo- BYIbTaTOB
XUMHYECKHE, XU~ |[HAJbHOU ACATCIABHOCTH |Brademu: HaBbikaMu KOMOMHHMPOBAHUS U aJ1all-
MUYECKHE METO- TAIlMU CYIIECTBYIOMINX PEIICHUH sl PeLICHUS
JIbl JUISL peIlieHus COOCTBEHHOH 3a/1a4i ¥ HHTEPIPETAIMH TTOTyYeH-
3a/1a4 npodeccu- HbIX PE3YJIBTATOR
OHAJTLHOM JIes- OIIK-2.2 BHamp: TEXHUKY BBIIIOJHEHHS] XUMHYECKUX
TEIBHOCTH [Tpumensier ¢puznko- DKCIIEPUMEHTOB
XUMHUYECKHE HHCTPYMEH- |YMemb: TPUMEHATH OCHOBBI (PU3UKO-
Thl U OCHOBBI (PU3MKO-  [XMMHYECKOI'O aHaJK3a MPOLECCOB MpH MOTyye-
XMMHUYECKOTO aHAJIM3a  [HUU M OKCIUTyaTalluu MaTepUaloB
TOMOT€HHBIX U TeTepo-  |Brademp: MpakTUUECKUM OTIBITOM BBITOJTHEHUS
TEHHBIX MPOIIECCOB IIPU  [pACUETOB; OLIEHKH U aHAJIN3a pe3yJIbTaToOB pac-
[OJIyYE€HUU U DKCIUIyaTa- YETOB B COOTBETCTBUU C PUHATBIMUA KPUTEPHU-
U1 MaTepUajoB SIMM C y4eTOM MH(OpPMaIIUHU O Tpolieccax Mpu
[OJIYYEHUHU U SKCIUTyaTallul MaTepHUaJIoB
OIIK-5 | Cnocoben ocy-  |OIIK-5.1 Brnamp: TPUHLIUIIBI AEUCTBUS pabOTHI
HIECTBIIATH 3KC-  [[loHMMaeT OCHOBHBIEyCTPOWUCTB U TPUOOPOB,
NepUMEHTalbHbIE [IPUHLMIIBI ACUCTBUS pa-Ymems: ocyliecTBISATH 0OOCHOBAHHBIN BHIOOD
UCCIICIOBAaHUS U [OOTBI YCTPONCTB M MPHU-MHCTPYMEHTAIBHBIX CPEICTB U paboTaTh C HU-
UCIBITAHUS 110 00pOB, MPUMEHSAEMBIX JUIAMH
3aJJaHHOW METO-  [KOHTPOJISI TPOLECCOB MO-Bradems: HaBbIKaMU KOHTPOJIS U 00pabOTKU
JIMKE, IPOBOJIUTH  [TydeHHs,, OOpabOTKU Hpe3ysbTaTOB U3MEPEHUI, MOTYUEHHBIX HCIIOJIb-
HaOJIr0IeHUS U Ka4yecTBa, IMPHUMEHSIEMBIX30BaHHEM YCTPOICTB U MPUOOPOB
U3MEpEHUs C yue- B (DU3MKO-XUMHUYECKHX U
TOM TpeOOBaHUN |MaTepHaOBEIYECKUX JIa-
TEXHUKHU 0€3- OopaTopHsX, a TaKKe Ha




IInanupyemvie pesynomamol | Koo u naumenosanue un-|  Ilnanupyemvle pe3yiomamsl 00yueHus nO
0CBOEHLUSL OCHOBHOU NPOheccuo-| OUKamopa 00CmudiceHuss | OUCYUNIUHE, COOMHECeHHble ¢ UHOUKAMOPa-
HATIbHOU 00pA308aMENbHOU NPO-| KOMNEMeHYUU, 3aKpen- MU QocmudiIcenuss KomnemeHyuil

epammvl (Komnemenyul, 3a- | 1IeHH020 3a OUCYUNTUHOUL

KpenJieHHble 3a OUCYUNIUHOU)

KOO KOM- | HQUMEHOBAaHUE KOM-
nemeHyuu nemeHyuu
OTIaCHOCTH, 00pa- |[IPOU3BOJICTBE
OateiBaTh U MH-  |OI1K-5.3 3namp: METO/IBI U IPUEMBI SKCIIEPUMEHTAJIb-
TepupeTupoBath [Bexer TUTAHUPOBAHUE,| HBIX H TEOPETUICCKUX UCCIICOBaHUN (HU3H-
JKCIEPUMEHTANIb- (OPraHU3aIMi0 M OCY-| KO-XUMHUYECKHX ITPOIIECCOB
HBIE TaHHEIE [[ECTBJICHHUE JKCTepH-| Ymemp: IPOBOJIUTH OIIEHKY JOCTOBEPHOCTH
MEHTAJIBHBIX M TEOPETHU-| TIOJyUYEHHBIX PE3yIhbTaTOB
YECKHX uccienoBanui| Biadems: HaBbIKaMU TJIAHUPOBAHMS, OpTa-
(DU3UKO-XUMHYECKUX HU3AIUH ¥ OCYIIECTBJICHUS YKCIIEPUMEH-
MPOIIECCOB TPH TIOJy4Ye-| TAIBHBIX U TEOPETHUCCKUX MCCIIEIOBAHNN
HUW W JKCIUTyaTalluy MU-| (PU3HKO-XUMHUYECKHX TIPOIECCOB
[POKOTO Kpyra MaTepua-
JIOB C OLIEHKOM JIOCTOBEP-
HOCTH TIOJYYCHHBIX pe-
3YJIBTaTOB
OIIK-6 (Cnocoben monu-  |OIIK-6.1 3namp: 6236l JAHHBIX CO CBOMCTBAMU BE-
MaTh IPUHIUIEL  (OPHEHTUPYETCS B COBpE-| IIECTB U MaTEPUAIIOB
pabOTHl COBPEMEH- MEHHBIX HMH(POPMALMOH-| YMemsb: IPOBOAUTH MOUCK HH(MOPMAITUH C
HBIX MHPOPMAIIM-  [HBIX TEXHOJOTHIX HCIIOIB30BaHHEM JIOKAJIBHBIX U TJI00aAIbHBIX
OHHBIX TEXHOJIOTHIH KOMIBIOTEPHBIX CeTeH
M HCII0JIb30BaTh UX Bnaoems: naBpikamu ucoas3oBanusg OBM,
TUTSL peIlIeHUs 3a/1a4 MMAKETOB MPHUKJIAAHBIX IIPOrPaMM OOIIETO U
rpodeccnoHaTBEHOMI CIEIUAIBHOTO HA3HAYCHUS JJISI PEIICHUS
NEeATeIbHOCTH MPAKTUYECKHX 3a71a4
T1K-1 CriocobeH ocy- IK-1.1 3namb: METOIMKHA KOMIUIEKCHOTO aHaIN3a
mecTBIATE cOOp 1 | CaMOCTOSTENBHO OCY- | CTPYKTYPBI U CBOMCTB MaTepPHAIIOB
CUCTEMATH3AIMI0 | IIECTBISIET COOP M CH- Ymemu: pa3zpabareiBaTh METOJIMKH Ha OCHOBE
Hay4HO- cTeMaTu3allys HaydHo- | cOopa uHdopmaruu
TEXHUYECKON UH- | TEXHUYECKOU nuHpop- Bnaoems: naBbikamu cOOpa U cUCTEMaTH3a-
(dbopMaruu i pas3- | Maruu [IUU HAYIHO-TEXHUYECKOW HH(DOpMAITHH
pPaboOTKU METOTUK
KOMILJICKCHOTO aHa-
ITU3a CTPYKTYPHI U
CBOWCTB Marepua-
IToB

2 Yka3zaHue MecTa JUCHMIUVIMHBI B CTPYKType OCHOBHOM NpogeccuoHaJbLHOI
00pa3oBaTe/IbHOM POrPAMMBI

Jucuunnnna «Pusznueckas XMMHUs» BXOJIUT B 00s3aTeNbHYIO yacTh Osoka 1 «Jluc-
UTUIMHBL (MOJYJIN») OCHOBHOW MpodecCHOHANIBHOM 00pa3oBaTeIbHON MPOTPaMMBbl —
nporpammel OakanaBpuata 18.03.01 Xumuyeckas TEXHOJOTHWs, HAMpPaBIECHHOCTh (IIPO-
buiib) « XMMUKO-TEXHOJOTUYECKOE TPOU3BOJICTBOY. JIMCIUIUINHA U3ydaeTcs Ha 2 Kypce.

3 O0beM NUCHHMILUIMHBI B 32a4€THBIX €IUHUIIAX € YKA3aHHEM KOJMYeCTBA aKaje-
MHYECKHX MJIH ACTPOHOMHUYECKHUX YACOB, BbIIEJEHHbIX HA KOHTAKTHYI0 padory o0y-

5



6

YAIIMXCH ¢ mpenojaaBaresieM (10 BUIAM YYeOHbIX 3aHATHH) M HA CAMOCTOSITEIbHYIO
padoTy 00y4arommxcs

O6mast TpyaoeMKoCTh (00bEeM) TUCHUIUIMHBI cocTaBisieT 10 3a4eTHBIX €IMHUIL
(3.e.), 360 akajeMHUYECKHUX YacOB.

Tadomuma 3 — O0BEM IUCIIUTLIAHBI

Busl yueOHOI paboThI

Bcero, gacos

OO0m1as TpyA0€MKOCTh JTUCITUTLUIHHBI 360
KoHTtakTHas paboTa oOy4aronuxcs ¢ npenoaaBaTesieM 1Mo BuaaM yueOHbIX 3aHs- | 33,24
TUM (BCETO)
B TOM YHCJIE:
JICKIIMH 6
71a00paTOPHBIE 3aHATHS 12
MPAKTUYECKUE 3AHATUS 14
CamocTosTenbHas pabota o0yyaronmxcs (BCero) 308,76

KonTponb (moAroToBKa K 9K3aMeHy) 18

KonrtakTHas pabota no npomexxyrounoi arrecranuu (Bcero ATTKP)

1,24

B TOM YHCIJIC:

3a4€CT

HE IPETYCMOTPEH

3a4eT C OLIEHKOH

HC IIPCAYCMOTPCH

KypcoBasi pabota (IIpoeKT)

1,0

sK3aMeH (BKIIIOYAasi KOHCYJIBTAIMIO TIEPe]T IK3aMEHOM)

0,24

4 Conep:xkanue TUCHHUILVIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jiejiaM) ¢ yKa-
3aHMEM OTBEICHHOI0 HA HUX KOJINYECTBa aKaJeMHUYeCKNX YACOB U BHIOB y4eOHBIX 3a-
HATHH

4.1 Conep:xkanme TUCHUIIAHBI
Tabmuma 4.1.1 — ConepkaHue TUCHUIUIAHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasfe-

J1am)
Ne | Paznen (Tema) nuc- Conepranue
I/ | [ATUTAHBL
1 ITpeamer u cocraB- | OCHOBHBIE pa3zienbl PU3NUECKON XUMUU. DIIEMEHTHI YYE€HUS O CTpOe-
HBIE YacTh (pu3nue- | HUM BemecTBa. OCHOBHBIE NOJNIOXKEHUS CIIEKTPOCKONUH. CIIEKTPBI, HX
CKOI XUMUM. HCIIOJIb30BaHUE AJIs ONpe/ieNIeHUs MapaMeTpoB BemlecTsa. Mcnonb3o-
BaHUE COBPEMEHHOM CITPaBOYHOMN JIUTEpaTyphl AJi1 HHTEPIPETHPOBA-
HUS IOJYYEHHBIX PE3YyJIbTATOB.
2 [lepssiii 3akoH Tep- | [lepBrlii 3aKkOH TepMOAMHAMUKH. 3aKoH ['ecca u ero cieacTBusi. 3aBu-
MOJIMHAaMUKH CHUMOCTb TEIUIOEMKOCTH OT TEMIIepaTypbl U PacyeThl TEIIOBBIX 3 hek-
TOB peakluii. Pacuer TepMOAMHAMUYECKUX BEJIMYMH U UX MCIIOJIb30Ba-
HUE JJIs IPeJCKa3aHus X0a Mpolecca.
3 Bropoii 3akoHBI OHTponus. YpaBHEHHE BTOPOro Hayalla TepMOAMHAMUKH JIJIsl 00paTu-
TEPMOAUHAMUKHI MBIX M HEOOpaTUMBIX IpoIieccoB. Pacuer TepMOAMHAMUYECKUX BEIIH-
YUH U WX MCTIOJIb30BaHME IS Mpe/icKa3aHus Xoa mnpoiecca. Mcnonb-
30BaHHE TEOPETUYECKHUX 3aKOHOB (PM3UUECKOM XMMUU MPH PEIICHUH
KOHKPETHBIX XUMUYECKHX 3a]1a4




4 VYcnoBus paBHOBe- Ypasaenne ['160ca — ['enpMrosbiia u €ro pojib B XUMUU. Pa3nuunbie
CUsl M KDUTEPHUH Ca- | BUJbI KOHCTAHT PAaBHOBECHS U CBSI3b MEXY HUMU. XUMHUYECKOE PaAB-
MOITPOU3BOJIBHOTO HOBECHE B UJICATIbHBIX U HEUJeANbHBIX cucTteMax. M3orepma Bant-
MIPOTEKAHUs MIPO- l'odda. [Ipusenennas sneprust ' u60ca u ee ucnoap30BaHue AJIs pac-
LIECCOB. YETOB XMMHYECKUX paBHOBeCHM. [ eTeporeHHble XUMUUYECKHE paBHOBE-

CHsl 1 0COOEHHOCTH UX TEPMOJUHAMHYECKOTO OMHUCAHUS.

5 [Cereporennsie cucte- | I'ereporennsie cucreMsl. [IpaBuno ¢a3 ['nud66ca u ero BeiBoj. Pa3oBbie
Mbl. Da30BBIC MIEPEXO-| TIEPEX0/IbI epBoOro pona. YpasHenue Knaiinepona-Knaysuyca u ero
1IbI TIEPBOTO POJIA MIPUMEHECHHE K Pa3IndHbIM (pa30BbIM IIEpexoJiaM MEepBOTo poaa

6 |IByxxkomnoHeHTHble | Da3oBbIe epexoibl BTOPOro poja. JIByXKOMIIOHEHTHbBIE CUCTEMBI.
CHUCTEMBbI U X onuca- | Pa3inuHble 1uarpaMmbl COCTOSTHUSL IBYXKOMIIOHEHTHBIX. Tepmuue-
1505(8 ckuil aHanu3. Mcnonb3oBaHuE COBPEMEHHOM CIIPaBOYHOM JIUTEPaATypPhl

Y pa3IuYHbIX KapT-AUarpamm, JJis HHTEPIPETUPOBAHUS OTYUYEHHBIX
3aBUCHMOCTEHN.

7  [TpexxomnoneHTHble | TpexxkommnoHeHTHbIE cucTeMbl. Tpeyronbauk ['n66ca. JlnarpamMmer
CHUCTEMBI. 3aKOH pac- | IUIABKOCTU TPEXKOMIIOHEHTHBIX cucTeM. CUCTEMBI C OTpaHUYEHHON
[IPEICIICHNUS. pactBopuMocThio. Koaddurment pacnpenenenus. IKCTpaKIHsL.

8 |PaBHOBecHbIE CBOIl- | [laBneHue HACBIILIEHHOIO Mapa )KUAKUX pacTBOpoB. 3akoH Payns. Koin-
CTBa PaCTBOPOB JUTATUBHBIE CBOMCTBA pacTBOPOB. OCMOTHUECKUE SIBJICHUA. Y paBHE-

nus Bant-T'odda, ero TepmoguHamMudeckuii BIBOA U 001aCTh pUMe-
HEHUS.

9 |[PaBHOBecueE XUI-

KOCTh-T1ap B JBYX- PaBHOBecue )XUAKOCTh-IIAP B IBYXKOMIIOHEHTHBIX Pa3nnuHbie BUbI
COMIOHEHTHEL Clle nuarpamm coctosiHusl. 3akoHbl I n66ca-KonoBaona. PasileneHHe BE-
reMaX. LIECTB NyTEM NEPETOHKU. A3E0TPOIHBIE CMECH U UX CBOMCTBA.

10 |Pa3znensl anektpoxu- | OnpeneneHue TEOPETUUECKON JIEKTPOXUMUH, €€ pa3/ielibl U CBS3b C
Muu. OCHOBHBIE TIO- | 33Jja4aM¥ IPUKJIAJHON AMEKTPOXUMUU. [ToOHATHE IIEKTPOXUMUYECKOTO
TI0’KEHUS TeOpuu Ap- | moTeHuMana. Pazpurue npeacraBieHuii O CTPOCHUH pacTBOPOB 3JIEK-
[peHuyca. TpoJuTOB. OCHOBHBIE MOJIOKEHHS TEOPUU AppEeHHYyCa.

11 [DnexrponpoBonHocTs | [ToHsATHE cpenHel aKTUBHOCTH U CpelHero KodpuImeHTa akTuBHO-
pa30aBJICHHBIX pac- CTH; UX CBSI3b C AKTUBHOCTHIO U KOI(PPHUIIMEHTOM aKTUBHOCTH OTCIIb-
TBOpPOB. OCHOBHBIE HbIX HOHOB. OCHOBHBIE omyIieHus Teopun Jlebas-I tokkens. Y nenb-
MOJIOKEHUST TEOPUU Hasl U SKBUBAJIEHTHAs 3JIEKTPONPOBOAHOCTh [[0IBUKHOCTH MOHOB U
Jlebas-I Tokkens 3akoH Komnppaymia. Mcnonp30BaHUE TEOPETUUECKUX 3aKOHOB (hr3Hue-

CKOW XMMUU TIPH PEIICHUN KOHKPETHBIX XUMUUYECKHX 3a/1a4

12 | ®usnueckue ocHOBHl | Dusnueckue ocHOBHI Teopuu Jlebas-I tokkens-Onzarepa; anexTpodo-
teopuu Jlebas- pETHYECKUIA U peNakcalmoHHbIN 2P PexTsr; MexaHu3M 3JIeKTPOIpo-
['tokkensi- OH3arepa. | BOJHOCTH BOJHBIX PACTBOPOB KHCIIOT U IIesIoueid. Pemenrne KOHKpeT-

HBIX 33/1a4 METOAaMH KOHAYKTOMETpuU. Mcnonb3oBaHue cCipaBOYHOM
JIUTEPaTypPHI JIJIs1 UHTEPIPETUPOBAHUS MMOTYUECHHBIX PE3YJIHTATOB.

13 |YcnoBust 97eKTpOXH- | YCIOBHUSA NEKTPOXUMUYECKOTO PAaBHOBECHS HA IpaHuUIaX pasfaena a3
MHUYECKOTO PAaBHOBE- | M B JICKTPOXUMHUYECKOH 1ienu. Kiaccudukaius 31eKTpoI0B U HIIEK-
CUs Ha TPAHMLAX pa3- | TPOXUMHUYECKUX Liened. JIBOMHOM 3JIEKTPUUECKUN CIION U €ro pOJb B
nena ¢as. KUHETHKE 3JIEKTPOIHBIX MPOIIECCOB. Pelenre KOHKPETHBIX 3a/1a4 Me-

TOJAMH NOTEHIMOMETpUH. Mcnonb3oBaHue CipaBOYHOM JTUTEPATYPhI
JUTSI THTEPIIPETHPOBAHUS TTOJIYYCHHBIX PE3YJIbTATOB.
14 |OcHoBHbIe OHATHS | OCHOBHBIE MOHATUSI XUMUUYECKOU KUHETUKU. OTpeeieHne CKOPOCTH

XUMHUYECKON KUHETHU-
KU

peakuun. Kunernueckue kpusble. Kunernueckne ypasaenus. Onpene-
JIEHE KOHCTAHTHI CKOPOCTHU U MOPsIIKa peakuuu. MoeKkyIsspHOCTb
JJIEMEHTAPHBIX PEAKIINN.




15 |Kunernueckuii 3akoH | KuHeTnyeckuit 3aK0H IEHCTBUS MAcC U 00JIACTh €r0 MPUMEHUMOCTH.
neiicTBus Macc 1 00- | CocTaBiieHHe KUHETUYECKUX YPAaBHEHUH JJI U3BECTHOTO MEXaHU3Ma
JIaCTh €r0 MPUMEHU- | peakUuuu. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT Temrepatypsl. [loj-
MOCTH. 00p METO/I0B aHAJIM3a JUIsl POBEICHUS TEKYILEro U 0aTaHCOBOTO KOH-

TPOJIsi MPOBOIUMOI0 SKCIEPUMEHTA HA OCHOBAHUU CBOMCTB HUCIIOJIb3Y-
€MBbIX BEIECTB.

16 |[Kuneruka peakuuit HeoOpatumble peakiuu epBoro, BTOPOTO M TPETHETO MOPSIIKOB.
[IPOCTHIX TUIIOB OrnpenesieHne KOHCTAHT CKOPOCTH U3 ONBITHBIX TaHHBIX. MeTobl

onpeJIeIeHUs OPsI/IKa PeaKIIuu U BUa KUHETUYECKOTO YPaBHEHUSI.
PenieHne KOHKpETHBIX 3a7a4

17 |Bnusnue temnepary- | BausiHue TemnepaTypsl Ha CKOPOCTh XUMUYECKON PEAKIIMU. DHEPIHs
Bl HA CKOPOCTh XU- | akTuBaluu. [IpubnmkeHHbIe U TOYHBIE METObI ONPEACIICHUS SHEPTUU
MUYECKON peaKiuu aktuBanuu. OnpeneneHnue YHEPTrur aKTUBAIUU

18 [Kunetnka u mexa- OO01ue cBeleHus 0 KUHETHKE M MEXaHU3Max KaTaiu3a. | OMOreHHBIN U
HU3M pEaKIui Kata- | reTeporeHHbId karanu3. OCHOBHBIEC TPOMBIIUICHHBIE KATAIUTUYECKUE
nu3a. rporieccol PellieHne KOHKpETHBIX 3a7a4

Ta6nuua 4.1.2 — Coneprkanue JUCIMILTUHBI M €70 METOAMYECKOE O0ECTICUeHUE

Buagsl nesrenn- ®DopMBbI TEKY-
HOCTH YaeOHo- IIIETO KOHTPOJIS
No Paznen (Tema) oK METOHYE- | - oon eMgém Kowmre-
= | IACUHUIIINHBI “| No Ne [ckue ma- }(Ino HeORISIM TCHIIUH
’ TepHUab
yac 1a0. | mp. [repuan cemecmpa)
[IpeameT u cocTaBHBIC YacTh (PU3HICCKOM VK-1
XHMHH. Vi1-4, OITK ’2
IlepBrIii 3aKOH TEPMOIUHAMHUKH 7,8,13 i

1 PBbIE PMOZ 2 |12 ' K 8-9 nenens | OIIK-5,
BToOpoii 3aKOHBI TEPMOJIMHAMUKHI M1, M4, OITK-6
YcaoBus paBHOBECHUS U KPUTEPUHU CaMO- M6 K1 ’
MIPOU3BOJILHOTO MPOTEKAHUS ITPOIIECCOB
I'ereporennsie cucrteMsl. ®a3oBble nepe-

XO0JIbl IEPBOTO poja JIByXKOMIIOHEHTHBIE VK-1

CHCTEMBI U UX OIMCAaHUE V14, ’
OIIK-2,

TpexKOMIOHEHTHBIE CUCTEMBI. 3aKOH 7,8,13 K 28-31 ne-

2 2 3,4 OIIK-5,
pacrpeeneHus. M1, M4, | nens OITK-6
PaBHOBecHBIE CBOIICTBA pacTBOPOB M6 MK-1 ’
PaBHOBecHE )KUIKOCTh-TIAP B JBYXKOMIIO-

HEHTHBIX CUCTEMAX.
Pazpnensl snektpoxumun. OCHOBHBIE T10-
JIO’)KEHUS TEOPUH AppeHuyca.
DNEKTPONPOBOJHOCT Pa30aBIEHHBIX pac-
TBOpOB. OCHOBHBIE MOJOKEHUS TEOPUH V14,
Jebas-I"toxkkemns 7,8,13
VK-1,
®dusnueckue ocHOBHI Teopuu [ebas- M3, M5, OIK.2

3 I'tokkens- On3arepa. ) 56 M7, M9, | K 41-44 ne- OIK 5’
VY cioBHS AIEKTPOXUMHAYECKOTO PaBHOBE- i M10, Tens OIK 6’
CHsl Ha TpaHMIIaxX pasnena das. ¥5,6, 9- MK-1 ’
OCHOBHBIE TOHATHS XUMUYECKON KUHETH- 12, M2,

KU M8, M9
Kunernueckuii 3aK0H JeHCTBUA Macc U

007acTh ero MPUMEHHUMOCTH.

KuneTtnka peaknuuii MpoCcThIX TUIIOB




Biistnue temneparypsl Ha CKOPOCTb XHU-
MHUYECKON peakinu

K — komnoksuym, T — TectupoBanue

4.2 JlabopaTopHblie padoThl ¥ (MJIH) NPAKTHYECKHE 3aHATHSA

4.2.1 JlaGopaTopHble padoThI
Ta6nuna 4.2.1 — JlaGopaTtopHbie pabOThI

HaumenoBanue nabopatopHoit paboThl

OOneMm,
yac.

Wnentudukanus opraHu4ecKux COeAMHEHUH METOJJOM pepakTOMETPUH

[\

CrnexTpsl nornonieHus. Mzydenne u npuMeHenue 3akona Jlamoepra-byrepa-bepa 2

HOH PacTBOPUMOCTBEIO KOMIIOHCHTOB

N3yueHnne B3aMMHON pacTBOPUMOCTH B TPEXKOMIIOHEHTHON CUCTEME C OTPaHUYEH-

YEHHOU paCTBOPUMOCTBIO KOMIIOHCHTOB

N3ydeHue B3aMMHON paCTBOPUMOCTHU B TPEXKOMIIOHEHTHOW CHCTEME C HEOTPaHU-

KOHCTAaHThI JUCCOLHall

HccnenoBanue 31€KTpOIPOBOAHOCTH PACTBOPOB CJIA0BIX 3JIEKTPOIUTOB U PaCcUET

N3yuenre KMHETUKU MIEJIOYHOTO THIPOJIN3 dTUJIaleTaTta 6e3 oToopa nmpod

Hroro

12

4.2.2 IlpakTnyeckue padoThl

Tabnuna 4.2.2 — [IpakTuueckue padoTh

z

HaumenoBanue nabopatopHoit paboThI

O0newM,
yac.

DneMeHTHl yueHus o ctpoeHnu Beniectsa. [lonspusanums. Pedpakuus.

IlepBbIil 3aKOH TEpMOAVMHAMUKH. TepMOXUMHUS

Kongykromerpus

HOTGHHI/IOMeTpI/IH

Haunbonee BasxHble onpeieNeHNs U XapaKTePUCTUKHI

N N[ BWIN—

CKHMX YpaBHEHUI

HonyquI/Ie ypaBHeHI/II\/’I KHHCTUYCCKUX KPHUBBIX U UX aHaMop(bos N3 KHHCTHUYC-

NN NN

7

csl ypaBHEHHIO AppeHuyca

OHpeI[eJ'IeHI/IC OHEPTHUU aKTUBAIIUU KATAIIUTUICCKUX peaKI_II/II\/’I, INOJYHMHATOIINX - 2

Hroro

14

4.3 CamocrositeabHas padora cryaenToB (CPC)
Ta6nuna 4.3 — CamocTosiTenbHas padoTa CTY/ICHTOB

HaumenoBanue pa3zzaena (TeMbl) TUCIUIUIMHBI

Cpox BbITIOJI-
HEHUS

Bpewms, 3aTpaun-
BAE€MOE Ha BBIIOJI-
Henne CPC, gac

[IpenmMer u cocTaBHbIE YacTh (PU3NUECKON XUMHUU.

[IepBrlii 3aKOH TEPMOAUHAMUKHU

BTtopoii 3ak0HBI TEpPMOTUHAMUKHI

VYcnoBust paBHOBECHUSI U KPUTEPUU CaMOIIPOU3BOJIBHOTO MPO-
TEKaHUS MTPOIIECCOB

8-9 Henmens

26

FeTepOFCHHBIC cuctembl. ®azoBbie nepexoanl IEPBOTO poaa
HBYXKOMHOHQHTHI)IG CHCTCMBI U UX OITMCAaHHEC

28-31 Henens

40

TpeXKOMHOHeHTHBIC CHCTEMEI. 3aKOH pacnpeaciiCHus.

28-31 uenens

40
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PaBHOBECHBIE CBOICTBA paCTBOPOB
4 | PaBHOBECHE KUJIKOCTh-TIAp B IBYXKOMIIOHEHTHBIX cucTeMax. | 28-31 Henens 44 88
Pazpgensl anekrpoxumun. OCHOBHBIC 1OJI0KeHUs Teopuu Ap- | 41-44 nenens 40
peHuyca.

5 | DneKkTpompoBOIHOCTE pa30aBICHHBIX PacTBOPOB. OCHOBHBIE
nosioxkeHus teopun Jlebas-I rokkemns

@dusnueckue ocHOBHI Teopun Jlebas-I'tokkens- Onzarepa.

6 VYcioBHs JIEKTPOXMMUYECKOTO PaBHOBECHUS HAa TPaHUIIaX 41-44 nenens 20
paznena (as.
OCHOBHEBIE MOHATHA XUMUYECKONH KUHETUKU 41-44 genens 40

Kunernueckuii 3aKoH AEHCTBHS Macc U 00JIaCTh €ro MpuMe-
7 | HUMOCTH.

Kunerunka peakuuii IpoCTbIX TUIIOB

BiusiHue TemnepaTypsl Ha CKOPOCTh XUMUYECKON PEAKIIUU
8 | BeimosHeHne KypcoBoi paboThI 41-44 nenens | 57,88
Hroro 308,76

5 IlepeyeHb Y4eOHO-METOAUYECKOT0 OOecredeHusl JIs CaAMOCTOSITeILHON pa-
00ThI 00YYAIOIIUXCS M0 TMCHUTIIIMHE

CTyneHTbl MOTYT MpPU CaMOCTOSITEIbHOM HM3YYEHUHU OTIEIbHBIX TEM M BOIPOCOB
JUCITUIUINH TI0JIb30BAThCS YUYEOHO-HATIISIHBIMUA TTOCOOUSIMU, Y4EOHBIM 000pY0BaHUEM U
METOAMYECKUMU pa3paboTkamu kadeapsl B pabodee Bpemsi, ycTaHOBJIeHHOe [IpaBunamu
BHYTPEHHETO pacropsigKa paboOTHUKOB.

VYyebHo-MeToanueCcKOe 00eCIIeueHHe JJisl CAMOCTOATENIbHOU paboThl 00yJarouXCcs
10 JaHHOM AUCIUIIIIMHE OPTaHU3YETCS:

OubIUOMEKOU YHUBepcumema:

e OuOIMOTEYHBIN (POHJ YKOMIUIEKTOBAH YYEOHOM, METOIMYECKOM, HAYUYHOU, Mepu-
OJIMYECKOM, CIIPABOYHOU U XYJI0KECTBEHHOMN JIUTEPATypOr B cOOTBETCTBUU ¢ YII 1 nanHOM
PIIJI;

® UMEeTCs JOCTYN K OCHOBHBIM HMH(MOPMAIIMOHHBIM 00pa30BaTeIbHBIM pecypcam,
nH(pOpMaAIIMOHHON 0a3e aHHBIX, B TOM uuciie Oubarorpapuyeckoil, BO3MOKHOCTh BBIXO-
na B UaTepHer.

Kagheopoii:

e myreM oOOecredeHHs  JIOCTYMHOCTH  BCEro  HEOO0XOauMOro  ydeOHo-
METOJIMYECKOTO U CIIPaBOYHOTO MaTepuarna;

® IIyTEeM MPEIOCTABJICHUSI CBEICHUN O HAIMYUM Y4eOHO-METOAUYECKOU JUTepa-
TYpbl, COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB.

® myTeM pa3pabOoTKH:

— METOJIMYECKUX PEKOMEHIAINH, MOCOOUI M0 OpraHU3alMu CaMOCTOSATENIHLHOM pa-
OOTBI CTYJIEHTOB;

— BOIIPOCOB K PK3aMEHY;

—METOAMYECKHUX YKa3aHUN K BBITIOJTHEHUIO JJAOOPATOPHBIX U MPAKTUUECKUX paboT U T.1I.

munozpagueii ynusepcumema:

— MOMOIIb aBTOpPaM B MOJATOTOBKE M W3JIaHWHM HAyYHOU, YUYCOHOM M METOAUYECKOU
JTUTEPATYPHI;

—yJIOBJIETBOPEHHE TOTPEOHOCTH B TUPAKUPOBAHUHU HAYYHOMU, y4eOHOM U METOIMYE-

10
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CKOM JIUTEepaTyphl.

6 06p330BaTeHLHLIe TEXHOJIOTruHu. TeXHO0JIOruu MCIoJb30BAHUA BOCIHUTATE/Ib-
HOI'0o MoTeHIua/JIa 1MCIuIlJINHbI

Peanuzanuss KOMIOETEHTHOCTHOTO MOJX0J1a MPEAyCMaTPUBAET IIHPOKOE HCIOJIbB30-
BaHHE B 00pa30BaTEIbHOM MPOIECCE AaKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEIEHUS 3a-
HATHUNA B COYETAHHH C BHEAYIUTOPHOUN pabOTOM C 1esbi0 ()OPMUPOBAHHS YHHUBEPCAIBHBIX,
obmenpodeccuoHanbHBIX U TPO(PECCHOHATEHBIX KOMIETSHITUI 00yJarOIIIXCAI.

Tabnuna 6.1 — UaTepakTHBHBIE 00pa30BaTENbHBIC TEXHOJIOTUH, UCTIONB3YEMbIE TPU
IPOBEJACHUM ayAUTOPHBIX 3aHATUN

HaumenoBanue paszznena (Temsbl Jiekuuu, npak- | Mcnonb3dyemble — uHTepakTHBHBIE [O0BEM,

Ne
TUYECKOTO MJIU JJAOOPATOPHOTO 3aHSITHS) 00pa3oBaTeNbHbIC TEXHOJIOTHI Jac

Jlexuuu pasnena «lIpeamer u cocraBHble 4acTh | Pa30op KOHKPETHBIX CUTyalui
¢uznyeckoil xumuu. IlepBelii 3aK0H TepMOAU-
1 | HamMuku. BTOpo# 3aKOHBI TEPMOJIUHAMUKH. 2
VYcnoBus paBHOBECHS U KDUTEPUH CaMOIIPOU3-
BOJIBHOT'O TPOTEKAaHUsI IPOLECCOBY

JlaGoparopuass pabota «M3ydenue B3aumHOMN | Pa30op KOHKPETHBIX CUTyaluit
PacTBOPUMOCTH B TPEXKOMIIOHEHTHOM CHUCTEME
C HEOTPaHMYEHHON pPAaCTBOPUMOCTBIO KOMIIO-
HEHTOB»

JIaGoparopnast paborta «MccinenoBanue siek- | Pa300p KOHKPETHBIX CUTyaIHi
3 | TPOIPOBOJHOCTH PACTBOPOB CIIAOBIX 3JIEKTPO- 2
JIMTOB M pacyeT KOHCTAHThI AUCCOLUALII

HpaKTI/I‘leCKaﬂ pa60Ta «OEeMEHTEBI y4eHusa O

4 | ctpoenun BemectBa. Ilongpuzanusa. Pedpak- | Pa30op KOHKpeTHBIX cuTyanuii 2
LU

5 [IpakTnueckass pabora «Haubosnee BaxHble | Pa300p KOHKPETHBIX CUTyalUi )
OIIpEAEIICHUS U XapAKTEPUCTUKN»
[IpakTnueckas pabora «OmnpeneneHue 3HEPrUU

6 | akTUBAIMM KaTaJUTHUYECKUX peakiuil, moauu- | Pa300op KOHKpETHBIX CUTyalui 2
HSIOIIUXCS] YPAaBHEHUIO AppeHHnyca
Hroro: 12

ConeprkaHne AUCUUIUIMHBI 00JIaJaeT 3HAYUTEIIBHBIM BOCITUTATEILHBIM MTOTECHIINA-
JIOM, TIOCKOJIbKY B HEM HAy4YHBIN OTBIT YeloBeuecTBa. Peanuzaius BOCIUTATEIHHOTO TO-
TEHIIUaJa JUCIHUIUIMHBI OCYIIECTBIISIETCS B paMKax €IMHOTO 00pa30BaTeIbHOIO U BOCITH-
TaTEJIBHOTO MpoLecca U CIOCOOCTBYET HEMPEPHIBHOMY PAa3BUTHUIO JIMYHOCTH Ka)JI0TO
oOyuarorierocs. JluciurinHa BHOCUT 3HAYMMBIN BKJIaJl B (OpMHUpPOBaHUE OOIIEH U MPo-
(beccuoHanbHOM KyIbTyphl oOydaromuxcsa. CoaepkaHue TUCIUTIIMHBI CIIOCOOCTBYET
po(hecCHOHANBHO-TPY0OBOMY BOCIIUTAHUIO O0YUYAIOIIUXCS.

Peanu3zamus BocmuTaTeIbHOTO MOTEHITHAA TUCITUTIIMHBI TIOIpa3yMeBaeT:

— IIeJICHAIPABIECHHBIN OTOOP MpernojaBaTeeM U BKIIOYCHUE B JICKITMOHHBIA MaTe-
puaJl, MaTepuai A MPAKTHUYECKUX U JJa0OpATOPHBIX 3aHATUN COAEpIKaHUS, TEMOHCTPH-
PYIOIIEro 00yJarImumMes 00pasiibl HACTOAIIETO HAYYHOTO MOABMKHUYECTBA CO3/IaTeNNeh U
MpeCTaBUTENe JaHHOW OTPaci HAyKH, BHICOKOTO MPOQECCHOHATN3MA YUEHBIX, HX OT-
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BETCTBEHHOCTHU 3a PE3YJIbTAThl U MOCHEACTBUS JEATEIbHOCTH sl IPUPOABI, YEIOBEKa U
oOIecTBa; MpUMEphl TMOJIMHHOW HPABCTBEHHOCTH JIIOJCH, MPUYACTHBIX K Pa3BUTHIO
HAyKU,

— TMPUMEHEHHE TEXHOJIOTHH, (OpPM M METOJOB MPENOAaBaHUs TUCIUIUIHHBI, UMe-
IOIIUX BBICOKUN BOCHUTATENBHBIA d(DPEKT 32 CUET CO3MaHUs YCIOBHM I B3aUMOJCH-
CTBUS OOYYAIONIMXCS C MPErnojaBaTesieM, APYTUMH OOyYaroUUMUCS, TPEICTaBUTEISIMU
paboTonarenei (pa300p KOHKPETHBIX CUTYaIUi ),

— JIMYHBIA MpUMeEp MpenojaBaTelis, JIEMOHCTpAIMI0 UM B 00pa3oBaTelIbHOM Jesi-
TEJILHOCTH M OOILIEHUU ¢ 00yJarolMMHUCA 3a paMKaMH 00pa30oBaTeIbLHOrO Ipoliecca BhICO-
KoM 00melt 1 mpodeccCHoHaTbHOM KYJIBTYPHI.

Peanuzamnmsi BOCIUTATEIPHOTO TOTCHIIMANIA TUCIUTIIMHBI HA YYEOHBIX 3aHATHSX
HalpaBJieHa Ha MOJJIEp>KaHUuEe B YHUBEPCUTETE €AMHOM pa3BUBalolleil 00pa3oBaTEIbLHON U
BOCITUTATEILHOM cpebl. Peanm3arius BOCIUTATEIBHOTO TTOTCHITAIA AUCITUIUIMHBI B XOJIC
CaMOCTOSITENIbHOM pa0OThl 00YyYarOIIMXCSl CIIOCOOCTBYET Pa3BUTHIO B HUX IIEJICYCTPEM-
JICHHOCTH, MHUITMATUBHOCTH, KPEaTUBHOCTH, OTBETCTBEHHOCTH 3a PE3yJIbTAaThl CBOSH pa-
0O0TBI — Ka4eCcTB, HEOOXOAMMBIX JIJIS YCIICITHOW COIMANM3aIlid W MPO(ECCHOHATBEHOTO
CTaHOBJICHHSI.

7 ®oHI OLIEHOYHBIX CPEACTB JIA MPOBeJeHUS MPOMEKYTOYHON aTTeCTAlMU
0o0y4aromuxcs Mo IMCUMILIHHE

7.1 IlepeyeHb KOMIETEHUHMH ¢ yKa3aHHEM 3TanoB UX (popMHpPOBaHUA B NPO-

ecce 0CBOEHHMsI OCHOBHO nMpodeccHoHANBLHOI 00pa30BaTE/IbHOI MPOrPaAMMBI

Tabnuna 7.1 — 3ransl opMUpOBaHUS KOMIIETEHIIUN

Konx n HamMeHOBaHWEe KOMIICTCH-
U

Otaner* GopMHUpPOBaHHS KOMIETSHIINH W AUCIUTUTHHEI (MOYTTH) U TPaKTHKH,
NpY U3Y4eHUH/ MPOXOXKJCHUU KOTOPBIX (POPMHUPYETCS AaHHAsI KOMIETEHIINS

HavaJILHBIN

OCHOBHOM | 3aBepuarommii

YK-1 CnocobeH ocymiecTBisTh
MOWCK, KPUTHYECKHU aHallu3 |
CUHTE3 MH(OPMALIUHU, TIPUMEHSITh
CHUCTEMHBIN TTOIXOJ TSI PEIICHUS
IIOCTAaBJIEHHBIX 3a1a4

dunocodus

Beicmias marematuka
OO0mass ¥ HeopraHue-
CKasi XUMHUSI
Opranunyeckasi XUMHUS
Nudopmaruka

®usnka
AHanuTHYeCKas XUMUS
U (U3HKO-XHUMHYECKHE
METO/IbI aHAIIN3a

Opranuveckass XUMHS

dusnyeckast XUMUs

Komutonguas xumust

dusuka

AHanuTHyecKask XUMUS U PU3UKO-XUMHUYECKHE Me-
TOJEI aHAIN3a

YueOHasi 03HAKOMUTEIIbHAS TIPAKTHKA
ITpou3sBoaCcTBEHHAS MPaKTHKA
HCCIIeIoBaTeIbCcKas padoTa)

(Hay4HO-

OIIK-2 Crioco0OeH HCIIOIB30BaTh

Bricniag matremaTtuka

duznyeckast XumMusa

MaTeMaThuyeckue, (Qusnueckue, | MHpopmaTrka Iporeccsl U anmmapaTbl XUMAYECKOM TEXHOJIOTHU
(PU3UKO-XUMUYECKHE,  XHUMHYE- Komnongnas xumust

CKHE€ METOJIbI [Tl PEIICHHUS 3a1a [IpousBojacTBeHHAS MpaKTHKa (Hay4HO-
po(ecCUOHAIbHON  JesATeIhHO- HCCIIeIoBaTeIbCcKas paboTa)

CTH

OIIK-5 Cnocoben ocymecTBisITh | Du3nka AHanutuyeckas XuMus U (PU3NKO-XUMHUYECKHE Me-

SKCIIEPUMEHTAIbHBIC HCCIIE0Ba-
HHMS ¥ UCIBITAHHUS 10 3aJaHHOMN
METOJAWKE, MPOBOINUTH HaOIrOIEe-
HUS U M3MEPEHUSI C Y4eTOM Tpe-
OOBaHMI TEXHUKH 0€30MacHOCTH,
00pabaTelBaTh M HMHTEPHPETHPO-

AHamuTnyeckass XUMHASA
U (PU3UKO-XUMHYECKUE
METOJBI aHAIN3a

TOJIBI AHAJIM3a

Ousnueckast XUMHUs
DNEKTPOTEXHUKA U IJIEKTPOHHUKA
[MpousBocTBEHHAS MPaKTHKa
ucclie1oBaTeNnbeKas padboTa)

(Hay4HO-
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BaTb OKCIICPUMCHTAJIbHBIC JIaH-
HBIC

OIIK-6 CmocobeH TMOHUMATH
MPUHIMITEI paOOTH COBPEMEHHBIX
HH(POPMAITHOHHBIX TEXHOJIOTHI U
WCTIONB30BaTh WX JJIS PEIICHUS
3amad  mpodecCHOHATBHOM  esi-
TETBHOCTH

HNudopmaruka
Beenenue B Hampanie-
HHUE TIOJTOTOBKH M IIa-
HUpOBaHUE MPOGECcCHO-
HaJIbHOW Kaphephl

Amnanutnueckass xumusa u (pusu-
KO-XMMUYECKHE METO/Ibl aHATIN3a
duznyeckast XUMUS

VYuebHas 03HAaKOMUTENbHAs TpaK-
THKA

ITpousBocTBEeHHAS MpaKTHKa
(HayyHO-HCCIeIOBaTeNbCKasl  pa-
oora)

OO0mas XuMu-
yeckasg TEXHO-
JIOT U

[IK-1 CnocobeH ocymiecTBIsATh
cOOp U CHUCTEMaTH3aLUI0 HAYy4YHO-
TEXHUYECKOW WHPOpPMAIUK ISt
pa3pabOTKH METOIUK KOMIUICKC-
HOTO aHamm3a CTPYKTYpHl U
CBOHCTB MaTepHaJOB

YyebHo-
UCCIeoBaTeNbCKas pa-
00Ta CTYJICHTOB

dusndeckas XUMUSA

®Du3nKa U XUMHUSI IOTUMEPOB
YueOHasi 03HAKOMUTEIIbHAS TTPaK-
THKa

Konmounnuas xumust

®Du3nKa U XUMHUSI TIOTUMEPOB
OCHOBBI XHMHYECKOTO MaTepHa-

TeopeTuye-
CKHE OCHOBBI
MPOLIECCOB
n30paHHBIX
r1aB XUMHYE-
CKOM TEXHOJIO-
Tuu

YCCKas IMpaKTHUKa

JIOBEICHUS Metonas! H
Craructuueckas o0paboTka B | MPUEMBI TOJ-
XMMHYECKOM TpakThke/ Marema- | IepkaHUs pe-
THYECKHEe MeToAbl 00pabOTKH | JKUMOB TEXHO-
SKCIIEPUMEHTAIBHBIX JAHHBIX JIOTHYECKHUX
[IpousBoacTBEHHAsT  TEXHOJIOTH- | IPOIECCOB

7.2 Onucanue nmokasare/jied U KpUTepHeB OLCHMBAHUSA KOMIIETEHIMHA Ha pa3-
JIMYHBIX dTanax ux ¢GopmMupoBaHus, ONUCAHHUE HIKAJ OLeHUBAHUSA

Tabnuna 7.2 — [lokazaTenu U KpUTEpUU OLIEHUBAHUS KOMIIETCHIIMH, 111Kajia OllCHU-

BaHUA
Kon xomme-  |[[Tokazarenu onenrBa- | Kpurepuu u mkana olleHUBaHUS KOMITETEHITHH
TeHIun/ STan gm{ KOMHeTaeHHHH (un- [Hoporoseiit ypo- | [IponBUHYTHIH ypo- Bricokwuit ypoBeHb («OT-
(vrasvisaemes \0ukamopel OCIUMNCE= | ey, («ym0BIIe- BEHbB (XOPOIIIO») JIMYHOY)
HA36aHUC SMA- [HUA KOMNEMENYUIL, 30~ | 1ponureryio)
nauzn.7.1)  [KpenienHvle 3a oucyu-
nAuHOL)
1 2 3 4 5
YK-1/oc- VK-1.1 3uams: nMeeT 3uamp: 4aCTUIHO 3namyp: huzndeckue u Xu-
HOBHOM, 3a- | AHanu3UpyeT 3a/1a- | MPEJCTABJICHUE O | 3HAaeT (U3UUECKHUE U MHUYECKHUE SBJICHUS B XU-
BEpILIAIOIIUI | 4y, BbLIENAA ee Oa- ¢bu3nuecKux u XUMHAYECKHE SIBJICHUSI | MUYECKHUX PEaKLIUAX

30BBIE COCTABIISIO-
mue

XHUMHUYECKUX SB-
JIEHUAX B XMMHU-
YECKUX PEAKITHSIX
Ymemus: onpene-
JISITh TTAPaMETPOB
BEISCTBA
Bnaoems: nHagoi-
Kamu perieHust
3a7a4

B XMMHYECKUX PeaK-
LUSIX

Ymems: ananuzupo-
BaTh 3aja4dy I10 OTpe-
JISJICHUIO TTapaMeTPOB
BEIIIECTBA WJIU TIPO-
mecca,

Bnademv: nagvikamu
BBIJEIIEHNS 0a30BLIE
COCTABJISIONTNX ITPH
peIIeHNH TIOCTaBIICH-
HOM 3a7a9m

Ymemsp: ananuzupoBaTh
3a/1a4y 10 ONpeAETICHUIO
IapaMeTpoB BEIIECTBA WITH
Tporiecca,

Bnaoemu: nasvikamu BuI1-
neneHust 0a30BEIE COCTAB-
JISTIOIIMX TPU PELICHUU T10-
CTaBJICHHOU 3aJ1a9n

YK-1.2
Omnpenensier u pas-
XKUpyeT uHpopma-

U0, TPeOyeMyIo

3nams: pynna-
MEHTaJIbHbIE XU-
MHUYECKHUE MTOHSA-
THS Ymems: opu-

3namse: hyHnamen-
TaJIbHBIE XUMHYECKHE
TOHATHS JJI51 PeLICHUS
MOCTaBJICHHOH 3a1auu

3namp: QyHIaMEHTAIBHBIE
XUMUYECKHE TTOHITUS IS
peleHus OCTaBICHHOM
3a1auu
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JUISL pETICHUS T10-
CTaBJICHHOH 3aJauu

E€HTHPOBATHCS B
MOCTyNaroIen
nHpopMaIuu
Bnaoemw: oc-
HOBHBIMU TTOHSI-
THSMH 3aKOHOB
(hH3UIeCKOH XH-
MUU

Ymemn: onp30BaThCH
CIIPAaBOYHBIMH JaH-
HBIMH U TIPOBOJIUTH
MTOUCK WH(MOPMAITIH
Braaoemws: MmeTonamu
Y TEXHOJIOTHUSMH pe-
MIEHUS KOHKPETHBIX
XUMHYECKHUX 3aa4

Ymems: pamxupoBats uH-
dhopmaruro

Baaoems: naBbikamu rpa-
MOTHOTO TIPUMEHEHUS TEO-
PETHIECKUX 3aKOHOB (hH-
3UYECKOM XUMHH K perrie-
HUIO KOHKPETHBIX XHMHYe-
CKHUX 3a7a4

YK-1.3
Ocy1iecTBIseT Mo-
UCK HH(OpMaLu
JUTSL PELIeHUS T0-
CTaBJICHHOM 3a7a4yu
0 Pa3INIHBIM TH-
IaM 3arpocoB

3namp: MeeT
MIPEACTABJICHUE O
CBOMCTBAax Be-
IIECTB

Ymems: npoBo-
JIUTH ITIOUCK HEIO-
CTAIOIIMX JaHHBIX
Bnaoembs: HaBbI-
KaMH IIOMCKa HH-
(dhopmarun

3uamu: TEOpETHYE-
CKHE TIOJIXOBI JIJISt
pEIICHUs TIOCTaBJICH-
HBIX 337124

Ymems: opuentupo-
BaThCS B 00HEME WH-
dhopmariy 1 IoucKa
HY>KHOU

Bnaoems: naBbikamMu
MIPUMEHEHUS 3aKOHO-
MEPHOCTEH sl HOUC-
Ka U pacyera He/lo-
CTaIOMINX TaHHBIX

3namop: TEOPETUUECKUE U
MIPAKTUIECKUEC TIOJIXOIbI
JUTSL PEIIICHUS TOCTABJICH-
HBIX 33724

Ymemp: npaBunbHO nocra-
BHTbH 33729y JUIS [TOMCKA
nHpopMaIun

Bnaoems: naBbikamu 1o-
HCKa M aHajn3a nHpopma-
1017071

YK-1.4

[Tpu o6paboTke UH-
(dhopMaIuu oTIn4YaeT
(baxThl OT MHEHHH,
VMHTEPIPETALAH,
OLICHOK, (OpMHpPYET
COOCTBEHHBIE MHE-
HUS U CYXKJICHUS,
apryMEHTHDPYET CBOU
BBIBOJIBI, B TOM YHC-
JIe C IPUMEHECHNEM
¢unocodcekoro no-
HATUIHOTO armapara

3namp: 3aKOHBI
MPOTECKAHUS XH-
MUYECKUX TIPO-
LICCCOB

Ymemn: dxcne-
PUMEHTAIBHO
MIPOBEPATH MOIY-
YEHHBIE PE3yb-
TaThI

Bnaoembs: naBbI-
KaMH NPaBUIbLHO
BBIPA3UTh PE3YJIb
TaT SKCIIEPUMEH-
Ta B MMCbMEHHOM
pedn

3namp: METOIBI UH-
TEepIPETUPOBAHUS 3a-
KOHOB ITPOTEKAHUS
XUMHUYECKHUX MPOIIEC-
COB TIPEIICKa3aHus X0-
Jla Tpoiiecca

Ymems: sxcnepumen-
TaJbHO TMPOBEPATH T10-
Jy4eHHBIE PE3yIIbTaThI
1 GOpMUPOBATH MHE-
HHE

Bnaoemu: HaBpIKaMU
otnu4as (PakToB OT
MHEHUH

3Hamp: 3aKOHBI TIPOTEKA-
HUSI XUMHUYECKUX TpoIiec-
COB, JIAIOIINX BO3MO)KHOCTb
npeJcKa3aHus Xoa Mpo-
1ecca 1 KOHEUHOTO pe3yJib-
TaTa

Ymems: sxkcnepuMeHTaIb-
HO MIPOBEPSATH [10JyUCHHBIE
pe3yabTaThl U apryMEHTHU-
POBaTh MMOJIy4YCHHBIE BBIBO-
Ibl

Bnaoems: naBbiKaMu mpa-
BUJIBHO BBIPA3UTh PE3YJIb-
TaT 3KCIIEPUMEHTA B TIHCh-
MEHHOH M YCTHOU peuH, B
TOM YHCJIE C TPUMEHEHUEM
(unocodckoro nMOHATHHI-
HOTO armapara

OIIK-2 /
OCHOBHOH,
3aBepIIaro-
180505

OIIK-2.1
[TpumeHnsieT ocHOB-
HbIE MaTeMaTHYe-
CKH€ METOBI IS
pelIeHus IPUKIIaI-
HBIX 33124 Tpodec-
CHUOHAJILHOU Jes-

3uamp: ipen-
CTaBJIeHUE 00
OCHOBHBIX TO/I-
X0JIax K pele-
HUIO aKTyaJTbHBIX
3a1a4

Ymemp: pazpala-

3Hamp: 1IOIXO0JbI K aHa-
T3y MTPOOJIEMHBIX CHUTY-
Al B

Ymemo: ucnons3zoBathb
M3BECTHBIE MaTEMaTHYe-
CKHE TIPUEMBI U TIPUEMBI,
A TaKOKe HAXOJUTh IYTH

3namep: MaTeMaTUIECKHIE
METOJIBI JUIS PEIICHUS MPH-
KJIaJHBIX 3a7a4

Ymemo: nonb3oBaThesd Ma-
TEMAaTHYECKUM aInapaTom
JUTSL SKCTIEPUMEHTAIBHOM
MPOBEPKH PE3YJILTATOR

TEJNLHOCTH THIBAaTh MOCIIEAO- |[MX PEIICHUS 10 TeMaTh- | Baadems: HaBBIKAMH KOM-
BaTEIBHOCTH JICH- (K€ MPOBOJIUMBIX HAYY- OMHMPOBAHMS U afaII TN
CTBHI I10 UTOTaM  [HBIX CYIIIECTBYIOIIUX PEIICHUN
aHaJM3a mnpo- \Bnaoems: HaBBIKAMU JUTS pelIeHnst COOCTBEHHOI
0JIEeMHO# cCUTya- [KOMOMHHUPOBAHUS U 3a/1a91 U MHTEPIIPETAITII
117071 AN TaIl CYIIIECTBYIO- | TIOJIYICHHBIX PE3yIhbTaTOB
Bnaoemp: HaBpI- [IUX pelIeHUI IS pe-
KaMH WHTEpIpe- [IeHHs COOCTBEHHOMU 3a-
Talui MONy4eH-  |1avu
HBIX PE3YJIbTATOB

OIIK-2.2 3uame: ipe- 3Hamp: METOJbI aHANU3a| 3HAMbB: TEXHUKY BBIIOJI-

[Ipumensier pusuko-
XUMHYECKHE UH-

craBsyieHue 00
OCHOBHBIX IO~

COMOT'CHHBIX U I'€TCPO-
CCHHBIX IPOLCCCOB

HCHHA XUMHWYCCKHX DKCIIC-
PUMCHTOB
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CTPYMEHTBI U OCHO-
BbI (PH3HKO-
XMMHYECKOTO aHaJIH-
32 TOMOTCHHBIX U
reTepOreHHbIX MPO-
IECCOB TPH TOJTyYe-
HHUH ¥ KCIUTyaTaluu

X0JIaX K aHAIH3Y
TOMOTEHHBIX U
TeTepOTeHHBIX
MIPOIIECCOB
Ymems: npume-
HATH (PU3UKO-
XUMHYECKHE UH-

Ymemp: npumensTh
HaBBIKH MCIIOIb30BaHUS
(hH3UKO-XUMHUIECKAX
WHCTPYMEHTOB, IIOCTPO-
CHUS PacCyKICHU,
(hopMyITMpOBKH yTBEP-
PKIICHUM 1S pereHus

Ymems: npumeHsITH OCHO-
BBI (PU3UKO-XUMHYECKOTO
aHaJIM3a MPOIECCOB IPH
TIOJTy9E€HUH U dKCIUTyaTa-
MU MaTepHaIIOB
Bnaoems: npaktrueckum
OTIBITOM BBITIOJTHEHUS pac-

MaTepHajoB CTPYMEHTHI MPUKIIAJHBIX 3a/a4 YeTOB; OLICHKU U aHAIU3a

Bnaoemy: naBel- |Bnadems: HaBbIKaMH pe3yAbTaTOB PAcYETOB B

KW BBIOOpA IOJ-  [MPUMEHEHUs (PUIUKO- COOTBETCTBHH C TPUHSTHI-

XOJSIIUX METO-  [XUMHYECKUX UHCTPY- MU KPUTEPHUSIMH C YIETOM

JIOB pPeLICHUs 3a- |[MEHTOB JJISl pEILICHHS nHPOPMALIMH O TIpoIeccax

Jad MPUKIIAJHBIX 3aa4 IPO- | TP MOTYYCHUH U IKCILTya-
(heccroHaIbHOM Aes- TallMy MaTepUaNIOB
TEITHHOCTH

OIIK-5/ OIIK-5.1 3namp: ycTpoi-  |3Hamsb: YIPOUICHHO 3namp: TPUHIINIIB TCH-

OCHOBHOM, ITonnMaeT OCHOBHEIE | CTBA M IPHOOPHI, [3HATH MPUHITAIIEI JCH- CTBUS pabOTHI YCTPOWUCTB U

3aBepIIar- | MPUHIMIGI JACUCTBUS | UCTIOIB3yeMbIe B [CTBHUS paOOTHI yCTPOUCTB| MPUOOPOB,

012078 paboThl YCTPOICTB U | pabOTHI, 1 iprOOpoB Ymems: ocymiecTBiIsATh
npuOOpOB, IPUMEHS- | Ymemp: paboTaTh |Ymemp: paboTaTh Ha 000CHOBaHHBIN BHIOOp WH-
eMBIX JJISi KOHTPOJS | Ha mpuOopax u pubopax CTPYMEHTAIBHBIX CPEIICTB
MPOLECCOB  TOJIyYe- | yCTPOWCTBAaX B \Bradembs: HEKOTOPBIMU | U pabOTaTh ¢ HUMU
HUS, 00pabOTKM U | MPUCYTCTBUM Py- |HABBIKAMU BBINOJIHEHUS | Baademsb: HaBbIKaMH KOH-
KauecTBa, NPUMEHS- | KOBOIAMTEISL orepaluii o KOHTPOJIIO | TPOJisi U 00pabOTKHU pe-
eMbIXx B  (U3MKO- | Birademo: HaBbI- |1 00pabOTKE pe3ysibTa- | 3yJIbTaTOB U3MEPEHUM, IO-
XMMHUYECKUX U MaTe- | KAMU KOHTPOJISl C  [TOB C UCIIOJIb30BaHUEM | JIyY€HHBIX HCIIOJIB30BaHHU-
pHAaTIOBEAUECKUX UCTIOJIb30BaHUEM  [IPHOOPOB M YCTPOMCTB | €M YCTPOWCTB U MPUOOPOB
naboparopusix, a | YCTPOHMCTB U MpH-

TaKkKe Ha TPOU3BOI- | OOpoB
CTBE
OIIK-5.3 3Hamp: O 3KCIIe- | 3Hamb: HEKOTOPHIE 3namp: METOIbI U IPUEMBI
Benmer mmaHmpoBa- | pUMEHTANBHBIX H | TIPUEMBI UCCIIEIOBa- IKCIIEPUMEHTAIBHBIX U
HUE, OPTaHU3AINIO0 U | TEOPETHIECKUX HUH TIPOIIECCOB TEOPETHUECKUX HCCIEI0-
OCYIIECTBIICHHE HKC- | METOJ/IaX MCCe- Ymemp: oprann3oBsl- | BaHUHA (QHU3HKO-
NEPUMEHTAIBHBIX W | IOBaHUH Mpollec- | BaThb NPOBEJICHHE UC- | XUMHUYECKUX MPOIIECCOB
TEOPETHUYECKUX HC- | COB CJIEIOBAHUN Ymemw: npoBouTE OLICH-
cnenoBaHuii GU3MUKO- | Ymems: ipoBo- Bnaoemo: HaBBIKAMU | Ky JOCTOBEPHOCTH IIOTY-
XUMHAYECKHX  TPO- | TUTh SKCTIEPH- TUTAHUPOBAHUS, Opra- | YCHHBIX Pe3yJIbTaTOB
[IECCOB TIPW TOJy4Ye- | MEHT C IMoTyde- HU3AIMU ¥ OCyIIeCTB- | Bnadems: HaBbIKaMu 1ia-
HUM U DKCIUTyaTallid | HUEM pe3yibTa- JIEHUs SKCTIEPUMEH- HUPOBaHUS, OpPraHU3aAIN 1
HIMPOKOTO Kpyra Ma- | TOB TaNBHBIX U TEOPETHYE- | OCYIIECTBICHUS SKCIEPH-
TEPHUAJIOB C OICHKOHW | Brademp: HaBbI- | CKUX UCCIIEOBAHUN MEHTAIIBHBIX U TeOpeTHYe-
JIOCTOBEPHOCTH TIO- | KAMH OCYIIECTB- | (PM3UKO-XUMHUYECKHX | CKHUX UCCIEIOBAaHUN Pu3u-
JMY4eHHBIX pPEe3yibTa- | JICHUS IKCIepH- MIPOIIECCOB KO-XUMHYECKHX MPOIIECCOB
TOB MEHTAIILHBIX HC-

ciemoBaHui hu-

3UKO-XUMHAYECKUX

MIPOIIECCOB

OIIK-6 / OI1K-6.1 3uame: >nex- Bname: Metonpl 3pdek- | 3namo: Gasbl JaHHBIX CO

OCHOBHOM OpueHTHpyeTcs B | TpOHHBIC 00pa30- [TUBHOU PabOTHI C MACCO-| CBOMCTBAMHY BEIIECTB U
COBPEMEHHBIX  WH- | BaTellbHBIE pe- BBIM U Hay4YHBIM I1PO- MaTepHaloB
(bopManMoHHBIX Cypchl IrpaMMHBIM 00€CTIeYCHHU- | YMemb: IPOBOJANUTH ITOMCK
TEXHOJIOTHSIX Ymems: uctions- |em WHGOOPMAIIIH € HCITOITB30-

30BaTh JOKaJIh-
HBIE U TJI00aJIb-
HBIE KOMITBIOTEP-
HBIE CETU
Bnaoemps: naBpI-
KaMH UCIIOJIb30-

Ymems: ucnionp3oBath
JTOKaJIbHBIE U TJI00aJIb-
HBIC KOMITBIOTEPHEIE Ce-
TH JJI1 IPOBEACHUS I10-
rcKa HHpOPMAIIH

\Bnaoemsp: HaBLIKAMU

BaHUEM JIOKAJIBLHBIX U TJI0-
OaJIbHBIX KOMITBIOTEPHBIX
cerei

Bnaoems: HaBbikamu wc-
noJip3oBanus OBM, nake-
TOB NMPUKJIAJIHBIX TPO-
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BaHus DBM s
peLIeHUs IPaKTH-
YeCKUX 3a1a4

KMCIIOJIL30BaHUS 00IIEr0
M CIIEI[HATILHOTO IIPO-
TPaMMHOI'0 00€eCIIeUeHUS
B padoTe, BKIIFOYast

o opMIIeHHE PE3YIIHTA-
TOB 9KCIIEPUMEHTA

rpaMM OOIIETO U CIIEIH-
aJBLHOT0 Ha3HAYEHUS IS
PEIIEeHHUS IPAKTHIECKUX
3a7a4

I1K-1/ oc-
HOBHOH

IIK-1.1
CaMOCTOSTEIIBEHO
OCYIIECTBISET COOp
W CUCTEMaTHU3aLMs
Hay4HO-
TEXHUYECKOMN MH-
bopmanmu

3uamup: TPUEMBI
aHajan3a CTPYKTY-
PBI U CBOICTB
Ymemp: nonw3o-
BaTbCsI METOIH-
KaMH aHalu3a
Bnaoems: HaBbI-
Kamu cOopa
Hay4YHO-
TEXHUYECKON MH-
dhopmartiu

SHamp: TpreMbl KOM-
IJIEKCHOI'O aHAaJIn3a
CTPYKTYpBI MaTepraia
Ymemsn: cobupats, 00-
[pabaThIBaTh, AaHATU3UPO-
BaTh U 0000IATH HAYY-
HO-TEXHUYECKYIO UH-
hopmaruro

\Biademsb: 9acTUIHO
BJIaJ€eT HaBBIKAMH COO-
pa M CUCTEeMAaTU3allu1

nH(hOpMaIu

3namp: METOJUKHA KOM-
IJICKCHOT'O aHallu3a CTPYK-
TYpBI U CBOWMCTB MaTepua-
JIOB

Ymems: pazpabareiBath
METOJIMKH HA OCHOBE cOopa
nHpOpPMaLUH

Bnaoemu: naBeikamMu c60-
pa ¥ cHCTeMaTH3aIun
Hay4HO-TEXHUYECKON UH-
hopmarumn

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUsI WM HHbIE MATEPHAJbI, HEOOXOAUMbIE
JJISl OLEHKHW 3HAHWI, YMEHNH, HABBIKOB U (WJIH) ONbITA JeSITEJIbHOCTH, XapaKTepPHu-
3yIOIUX 3Tanbl GOPMUPOBAHMSA KOMIIETCHUHMH B NMPoLecce OCBOCHUSI OCHOBHOM MPoO-
(deccuonanbHOI 00pa3oBaTENILHON MPOrPaAMMBI

Tabnuma 7.3 - [lacmopT KOMILJIEKTa OIEHOYHBIX CPEJICTB ISl TEKYIIEr0 KOHTPOJIS

YCIICBAaCMOCTH
Ko xoH- Tex- Ornu-
No Tpommpye- | HOMO- OLeHOYHBIE CPENICTBA carme
n/_ Paznen (Tema) nuCUMITIMHBL MOH KOM- | Tus KA
I nereHmuu | gop- | HAMMC . OLICHH-
(nm ee mupo- |HOBa- Ne 3anmanuit BAHMS
YacTH) Banus |HUC
1 | IlpeaMet u cocTaBHBIE YacTh Jlexmus, Co-
¢duznueckoii xumun. [lepBbiit YK-1, mabopa- |koH- |1-12 o Teme «Pedpakuus»; TJIaCHO
3aK0H TepMoanHaMuku. Bropoit |OIIK-2, TopHasi, |Tpoib |1-9 «CnekTpodoToMeTpus» rabm.7.
3aKOHBI TEPMOAMHAMUKHU. Ycio- |[OIIK-5, npakTH- |Hble | 1-13 «Tepmoxumus» 2
BHsI pABHOBECUS U KPUTEPUH OIIK-6, yeckasl, |BO- I1P 4. Bonpocsr 1-29
camornpou3BojibHOro npoteka-  |[[1K-1 CPC npocsl | [TP 5. Bompocsr 1-15
HUS IPOLIECCOB
2 Jlek- I1P 6. Bonpocsr 1-22 Co-
v, 1-18 Xumuueckoe paBHOBECHE.  |[[JIACHO
I'ereporennsie cucremsl. dazo-
BELE LIEDEXOMLL LIEPBOIO DOLA nabo- ®da3oBbIC pABHOBECUS Tadi.7.
pexXol p PO pa- 19-32 Xumnueckoe paBHOBecHE. |2
JIByxxommnoHeHTHbIE cucTeMbl U1 | YK-1, KOH-
TOp- ®da30BbIe PaBHOBECHUS
ux onucanue. TpexkomnoneHnT- | OIIK-2, TPOJIb
Hasl, IIP 6. Bonpocsr 1-22
Hble cUCTeMBI. 3akoH pacnpene- | OIIK-5, HBIE
N Ipax- 33-56 XnMudeckoe paBHOBECHE.
Jenus. PaBHOBECHBIC CBOMCTBA OIIK-6, BO-
acTBOpoB. PaBHOBecue xuj- [K-1 e IIPOCHI Pa30BbIC PABHOBECHS
EOCTL 11a ‘B BYXKOMIIOHEHTHBIX oxa, IP'8. Bonpocer 1-25
CHCTEMa f JBYX CPC 1-9 PactBopsbI
’ I1P 8. Bonpocsr 1-25
1-9 PactBopsbI
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3 | Paznensl anekTpoxumum. Oc- Jlek- 1-19 «KongykromeTpus» M5 Co-
HOBHBIC ITOJI0KEHUS TCOpUr Ap- IIUs, 1-24 «IlorermmomeTpus» M5 riac
peHmyca. DIeKTPOIPOBOTHOCTD nabo- Bormpocsr 1-54 M2 HO
paszbaBieHHBIX pacTBOpoB. Oc- pa- TadI.
HOBHBI€ MOJIOKEHUs Teopuu Jle- TOp- 7.2
Oas-I'rokkens. Pu3nyecKue oc- Hasl,

HOBBI Teopun J{ebas-I tokkens- VK-I, Mpak- |KOH-
Omnzarepa. YcnoBus anektpoxu- | OIIK-2, TH4YE- | TPOJIb
MHUYECKOro paBHOBecus HaTpa- | OIIK-5, CKas, |HBbIC
HULax pazzaena ¢pa3. OcCHOBHBIC OIIK-6, CPC |Bo-
MOHATUS XUMU4Yeckoi kuaeTuku. | [TK-1 MIPOCHI
Kunernueckwnii 3aKkoH IelcTBUS

Macc ¥ 00JacTh €ero NPUMEHH-

Moctu. Kunetnka peakiuii npo-

CTBIX THIIOB. BrimsiHue Temmnepa-

TYpBI Ha CKOPOCTh XHMHYECKOM

peaxiumn

[IpuMepbl TUTTOBBIX KOHTPOJBHBIX 33JIaHUM /1J1 MPOBEICHUS TEKYIIEr0 KOHTPOJIS
yCIEBAEMOCTH

Bomnpocs! B TectoBoii popMme no paznaeny (teme) 1.

1. Pedpakiums paccuuthiBacTCs 0 GopMmyiie:
2 2 2
a_n -1l M gt oyl Ll ym=iam 4 22
n’+2 d 3kT n+2 d 3 3 3 3kT

Bornpocsl A cobecenoBanus o teme 2:

1. TloHsATHE TEIUIOEMKOCTHU: CPEAHEH, ICTUHHOW, N30XOPHOM, YIEIbHOM, MOJIBHOM

Tembl KypcoBbIX padboT (IPOEKTOB)» (IPUMEPHBIE TEMBI):

1. Onpenenenne sHEPruu aKTUBALUHU PEAKLINN

2. Pacyer KMHETUYECKUX MTapaMEeTPOB PEaAKIINU

3. Ilouck ¢pakTOpOB U YCIOBHI B3aMMHOW PacTBOPUMOCTH

4. OmpenieneHre COCTaBOB HACBIILIEHHBIX PACTBOPOB M MOCTPOCHUE JUArpaMMbl - U30TE€PMBI pac-
TBOPUMOCTH

«TpeboBaHUs K CTPYKTYype, COAECPKAHUIO, 00bEMY, OPOPMIIEHUIO KYpCOBBIX padoT
(KypCOBBIX MPOEKTOB), MPOIEAYPE 3AIIUTHI, @ TAKKE KPUTEPUN OIICHKH OIPE/ICICHBI B!

- crangapre CTY 04.02.030-2017 «KypcoBbie paboThl (MpoeKkThl). BrImyckHbIE
KBTI (UKAIMOHHBIE paboThl. O01IKe TpeOOBAHUS K CTPYKTYPE U O(DOPMIICHHUION;

- nmosoxkernu 11 02.016-2018 «O OGanmiabHO-pEHTUHTOBON CHCTEME OLICHUBAHUS pe-
3yJbTAaTOB OOyUYEHHUS MO AUCIUIUIMHAM (MOAYJISIM) M MPAaKTUKaM MPU OCBOCHUM 00ydYaro-
ITUMUCS 00pa30BaATEIBHBIX IPOTPAMM;

- METOJUYECKUX YKa3aHUSX IO BBIMOJIHEHUIO KYPCOBOM pabOTHI.

[ToTHOCTBIO OLIEHOYHBIE MaTEpHUajbl U OLEHOYHBIE CPENCTBA Il MPOBEJACHUS TE-
KYILIETO KOHTPOJISI yCIIEBAEMOCTH IIPEACTABIEHBI B Y MM 1O THCIUIUIAHE.

Tunosble 3aaHus ISl TPOBEACHUS MPOMEKYTOUHOM aTTeCTAIlUMU 00YUYarOIINXCs

Ilpomedscymounas ammecmayus M0 TUCIUILIIMHE TPOBOJUTCS B (popMe dK3aMeHa.
DK3aMeH MPOBOAUTCS B BUE OJIAHKOBOT'O UJIM KOMIIBIOTEPHOTO TECTUPOBAHUSI.
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Jns  TecTHpoBaHMS MCIOJIB3YIOTCS KOHTPOJIbHO-U3MEPUTENIbHBIE MaTepHUallbl
(KMM) — BompoCHI 1 3a/1aHMs B TECTOBOM (popMe, COCTABIISIONTNE OAHK TECTOBBIX 3aJaHUN
(bT3) no nucuumIMHE, yTBEPKACHHBIN B yCTAHOBJICHHOM B YHUBEPCUTETE MOPSIIKE.

[IpoBepsieMbIMM Ha MPOMEXKYTOYHOM aTTECTALMKU JIEMEHTAMU COJCPKAHUS SIBIISI-
IOTCSl TeMbl NUCIUIUIMHBI, YKa3aHHbIE B paszjene 4 Hacrosield nporpamMmbl. Bece TeMbl
mucruIuinHbl oTpakeHsl B KM B paBHbIX nossix (%). BT3 Bkimtouaer B cebst HE MeHee
100 3aganuii u moctostHHO TonoyiHseTca. bT3 xpaHuTca Ha OymMaXHOM HOCHUTEIIE B COCTa-
Be YMM u snexkrponnom Bujie B OUOC yHuBepcureTa.

J171st IpoBEpKU 3HaHUL UCTIONB3YIOTCSI BOMPOCHI U 3a/IaHUsI B pa3IMUHbIX (hopMax:

— 3aKphITOH (C BRLIOOPOM OJTHOTO MJTM HECKOJIBKUX MPABUIIBHBIX OTBETOB),
— OTKpPBITON (HEOOXOIMMO BIIMCAThH MPABUIIBHBIN OTBET),

— Ha YCTaHOBJICHUE MPaBUWIbHOU MOCIE0BATEILHOCTH,

— Ha YCTaHOBJICHUE COOTBETCTBHSI.

Ymenus, nagviku (unu onvim OdesimenvHOCMU) U KOMNemMeHyuu TPOBEPSIOTCS C TO-
MOIIbIO KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a7a4 (CUTYallMOHHBIX, MPOW3BOJICTBEH-
HBIX WJIM KeMCOBOI0 XapakTepa) ¥ pa3IMuHOTO BHJIa KOHCTPYKTOPOB. Bee 3amaun sSBisitoT-
Csi MHOTOXOJIOBbIMH. HexoTopwie 3amaud, MpOBEPSIONIME YPOBEHb CHOPMHUPOBAHHOCTHU
KOMITETCHIIUM, SIBJIIIOTCSI MHOTOBapUAHTHBIMU. YacTh YMEHUM, HABBIKOB U KOMIIETCHIIUN
psIMO HE OTpakeHa B (POPMYIMPOBKAX 3a/Ja4, HO OHU MOTYT OBITh MPOSIBJIEHBI 00yYaro-
HIUMHUCS TIPU UX PELICHUH.

Bce 3amaun sBIAIOTCS MHOTOXOJ0BBIMU. HekoTopele 3amauu, mpoBepstolue ypo-
BEHb C(DOPMUPOBAHHOCTH KOMIIETCHIIUH, SBJISIIOTCSI MHOTOBapUaHTHBIMU. YacTh yMEHUH,
HaBBIKOB M KOMIIETEHLIMM MPsSMO HE oTpaxeHa B (GOpMYJIHUpPOBKaAX 3a7ady, HO OHU MOTYT
OBITH MPOSIBIECHBI 00YYAIOIIUMUCA MTPU UX PEILICHUH.

B xaxnpiii BapuanT KM BKIIrOYarOTCs 3a1aHUs 110 KaXJIOMY MPOBEPSIEMOMY dJIe-
MEHTY COJIepKaHUsI BO BCEX MEPEUMCICHHBIX BBIIE (DOpMaxX W pa3HOTO YPOBHS CIOXKHO-
ctu. Takoit hopmatr KM no3BosisieT 00BEKTUBHO OMPEACIUTh Ka4eCTBO OCBOCHHUS 00Y-
YaIOUUMHUCA OCHOBHBIX AJIEMEHTOB COJIEPKAHMS JNUCIMIUIMHBI U YPOBEHb C(HOPMUPOBAH-
HOCTH KOMIIETECHIIUH.

[TprmMeps! TUIOBBIX 3a/1aHUH JIJIs TPOBEJCHUS TIPOMEKYTOYHOM aTTECTAIIUU 00YJarOIINXCS

3aganue B 3aKpbITON hopme:

K xapakrepuctukam CieKTpaabHOW JIMHUN HE OTHOCAT
A) 4acToTa Uyax (ATMHA BOTHBI Auax); bB) MHKOBast HHTEHCUBHOCTD Lyax
B) mupunaAv (AA). I') n10THOCTH MOIIIHOCTH MOTIIOMIAEMOTO U3IIYUEHUS O Uoj)

3ajanue B OTKpBITOH (popme:

["a30BbI€ 2EKTPOIBI—TO:

3aI[aHI/Ie Ha YCTaHOBJICHHUC COOTBCTCTBUA:

Jlnst peakiuu: NH4Cl ) &> NH3r) + HClp  nHaiiTi cooTBetcTBHs (2 Oaa)

a) | AH%9s = a) Her 3nauenuii
0) | Acy’ = 6) 180,9
B) | AU%q00 = B) 177,0
r) | AH%g0 = r) -19,29
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3ajaHue Ha YCTAaHOBJICHUC HpaBHHLHOﬁ MMoCJICAOBATCIIbHOCTH !
YcTaHOBHTE TIOCIEI0BATEIBHOCTD ONPENENICHUS MOPAIKa PEaKIUHU rpaUIecKuM METOI0OM

A) Onpenennutb CKOpoCTH

b) [Toctpouts mpsimyto B TorapupmMUIECKIX KOOpAHMHATAX
B) Onpenenuts TaHr€HC yriia HaKJIOHA

I') BeiOpaTh pon3BOJIBHO 5-6 TOUEK

J1) TlocTpouTh KHHETUYECKYIO KPUBYIO

KOMHGTCHTHOCTHO-OpI/IeHTI/IpOBaHHaSI 3ajJayda:

KakoBa momkHa OBITh KOHIICHTpAIUS peareHTa A2 BTOPOTO MOpsaKa (TIEPBOTO MO KaxJI0OMy pea-
TeHTY) B peakuuu A1 + A2 —NOpPOAYKTHI , 4TOOBI OHA MpoTeKayia co cKopocThio 0,1 MOJB/I*MUH, eciu
M3BECTHO, YTO KOHCTAaHTA CKOpOCTH paBHa 107 1/MONb'MHH, a KOHLIGHTpAIlUs peareHra Ai paBHa 2,5
MOJIB/TT

[10THOCTBIO OLIEHOYHBIE MaTEpPHUasbl U OLEHOYHBIE CPECTBA I ITPOBEACHUS MPO-
MEXYTOYHOM aTTecTaluy 00y4arolmuxcs npeacrasiieHsl B Y MM 1o qucuuimHe.

[10THOCTBIO OLIEHOYHBIE MAaTEPHUAbl U OLIEHOYHBIE CPEICTBA I IPOBEICHUS TIPO-
MEXYTOYHOM arTecTauuy 00yJaromuxcs npeacrasieHsl B Y MM no qucuuiimHe.

7.4 MeToauvecKue MaTepuaJibl, oNpeaesomye npoueaypbl OlleHUBAHUS 3HA-
HHMid, yMeHUIi, HABBIKOB U (MJIM) ONbBITA AEATEIbHOCTH, XapaKTEePU3yIOUIUX 3TANbI
(popMupoBanus KoMneTeHIUIt

[Ipouienypsl OlleHUBaHUS 3HAHUM, YMEHUMN, HABBIKOB U (MJIM) OIBITA JESTEIbHOCTH,
XapaKTEPU3YyIOMIUX ATarnbl (HOPMUPOBAHUS KOMIIETCHIIMM, PETYIUPYIOTCS CIEAYIOIMIUMHU
HOPMAaTHUBHBIMHU aKTaMH YHHUBEPCUTETA:

— nosioxenue I1 02.016 «O 6amibHO-pEUTHHTOBOM CUCTEME OIICHUBAHUS pe3yJIbTa-
TOB OOYyYEHUS M0 TUCHUIUIMHAM (MOIYJSIM) U MPAKTUKAM MPHU OCBOCHUHU O0YYAIOIIUMHUCS
00pa3oBaTEIbHBIX MPOrPAMM;

— METOAMYECKHUE YKa3aHMs, UCTIOJIb3yeMble B 00pa3oBaTeIbHOM Mpoliecce, YKa3aH-
HBIE B CIIUCKE JIUTEPaTypPHI.

Jns mexkywezo konmpons ycnegaemocmu 10 AUCUUILIMHE B paMKax JIEHCTBYHOLIEH
B YHUBEPCUTETE OaUIbHO-PEHTHHTOBOM CHUCTEMBbI MPUMEHSAETCS CIEAYIOMINN MOPSI0K
Ha4YUCJICHHs 0aJIoB:

Ta6nuna 7.4 — Iopsaok HauuciaeHus 6amioB B pamkax bPC

®opMa KOHTPOJIA MuHUMaNbHbIN 6at MaxkcumanbHbIH Oan
Oamn | mpuMevaHue Oamn | npuMeyaHue
W nenTudukaiys opraHn4eckux coeiu- 2 Beinonnwi, 4 BoinonHu, «3ammTuin
HEHUI METOI0M pepakToMeTpun HO «HE 3aIlUTHID)
Cnekrpsl nornouenus. 3ydenue n 2 Beinonnawi, 4 BoinonHui, «3ammTun
npuMeHeHue 3akoHa Jlambepra-byrepa- HO «HE 3aIATHI
bepa
N3yuenne B3auMHON pacTBOPUMOCTH B 2 Beimonnaw, 4 BeinonHmn, «3ammTuin
TPEXKOMIIOHEHTHOM CUCTEME C OTPaHU- HO «HE 3allUTHID)
YEHHOM pacTBOPUMOCTBHIO KOMIIOHEHTOB
CPC 12 24
Hroro 18 36
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ITocemaemMocTh 0 14

JK3aMeH 0 60

Hroro 18 100

N3ydenune B3auMHOM pacCTBOPUMOCTH B 2 Brinosamn, 4 BrinosHWI, «3auTin
TPEXKOMIIOHEHTHOW CUCTEME C HEOTpa- HO «HE 3aIlMTHII

HUYEHHON pacTBOPUMOCTHIO KOMIIOHEH-

TOB

HccnenoBanue 31eKTpOPOBOIHOCTH 2 Brinosam, 4 BrinosiHWI, «3auTin
PacTBOPOB CIIA0BIX AIEKTPOIUTOB U pac- HO «HE 3aIlMTHII»

YeT KOHCTAHTBI JTUCCOIUAIUN

N3ydyeHne KWHETUKHU IEI0YHOrO THAPO- | 2 Bemonnann, 4 BrImonam, «3amuTin
U3 dTIIaneTara 6e3 orbopa npoo HO «HE 3aIIUTHI

CpC 12 24

Hroro 18 36

ITocemaemocTts 0 14

dK3aMEH 0 60

Hroro 18 100

s npomescymounoi ammecmayuu o6y4aroujuxcs, NpoBOJIUMON B BHJI€ TECTUPO-
BaHMsI, MCTIOJB3YETCS CICAYIOMAsi METOIWKA OICHWBAHUS 3HAHWM, YMCHWM, HABBHIKOB H
(wnm) ombiTa nAesrenbHOCTU. B kaxknom Bapuante KM —16 3aganuii (15 BompocoB u o/1-
Ha 3a71a4a).

Kaxx/1p1i1 BepHBIN OTBET OLICHUBAETCS CIIEAYIOIUM 00pa3oM:

— 3ajJlaHue B 3aKpbITOi (popme —2 Oaia,

— 3ajJlaHue B OTKPHITON PopMme — 2 Oaia,

— 3a/laHre Ha YCTaHOBJICHUE MPABUILHON MOCTIEA0BAaTENHHOCTH — 2 OaJa,

— 3ajJlaHue Ha YCTAaHOBJICHUE COOTBETCTBUS — 2 Oasuia,

— pelieHue KOMIIETEeHTHOCTHO-OPUEHTHUPOBAHHOM 3a/1auu — 6 6asioB.

MakcuManbHOE KOJIMUECTBO OaJIJIOB 3a TeCTUpOBaHuE —36 OasioB.

8 IlepeyeHb OCHOBHOM W [IONOJHHMTEJIbHOW y4yeOHOH JIMTEpaTypbl, HEOOXOAU-
MO IJIS OCBOEHMS I CHUTLIUHBI
8.1 OcHoBHasi yueOHas auTEpaTrypa

1. ®usnueckas xumus : yaeoHoe nocodue / I'. B. bynunoposa [u np.]. - Kazans : U3na-
teasctBO KHUTY, 2012. - 396 ¢. - URL:
http://biblioclub.ru/index.php?page=book&i1d=258360 (mara ob6pamenus 01.09.2021) . -
Pexxum mocryna: mo moanmcke. - TeKCT : 3JIeKTPOHHBII.

2. I'puropnena JI.C. ®usndeckas xumus : yaueonoe nocodue / JI. C. I'puroprena , O.H.
Tpudonoa. — MockBa : MOCKOBCKHI ITOCYIapCTBEHHBIN CTPOUTEILHBIN YHUBEPCHUTET,
2014. — 149 ¢. — URL: https: // www.iprbookshop.ru/26215.html (mara oGpareHus:
28.09.2021). — Pexxum nmoctyna: 1Mo moamnucke. — TEKCT : 3IeKTPOHHBIN

3. Pomanenko E.C. ®uznueckas xumus : yaeonoe nocobue / E.C. Pomanenko, H.H.

®panneBa. — CraBponoib : CTaBpONOJIbCKHHI IrOCYyIapCTBEHHBIN arpapHbId YHUBEPCHUTET,
ITaparpad, 2012. — 88 ¢. — URL: https://www.iprbookshop.ru/47378.html (mara o6pa-
menust: 28.09.2021). — Pexum noctymna: mo noanucke. — TEeKCT : 3JIeKTPOHHBIH.
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4. MaxkapoB A.I'. TeopeTnueckre U MPaKTUIECKUE OCHOBBI (DU3UUECKON XUMHH : yueOHOe
nocobue / A.I'. MakapoB, M.O. Caruna, JI.A . PaznoopeeB. — OpenOypr : OpeHoypr-
CKMH rocyaapcTBeHHbIN yHUBepcuTeT, 2015. — 172 ¢. — URL:
https://www.iprbookshop.ru/52335 . html (nata oOpamenus: 28.09.2021). — Pexum no-
CTyna: 1o noanucke. — TEeKCT : 3IeKTPOHHBIN.

5. IBanoB, A. M. BBefieHrE B IPAKTUUECKYIO KUHETHUKY CIOKHBIX XUMUUYECKUX PEAKIIUM
[Tekcr] : yueOHOE mOCOOME IJIst CTYIEHTOB, oOy4Jaronuxcs mo HanpasiaeHusM 18.03.01,
18.04.01 «Xumuyeckast Texnosnorus», 04.06.01 «Xumuueckue Haykuy, npoduns «Puzn-
yeckasg xumus» / A. M. Usanos, C. JI. [loxxunaesa ; FOro-3am. roc. yu-t. — Kypck :
HO3I'Y, 2018.- 167 c.

6. BanoB, A. M. BBeieHr€e B IPAKTUYECKYIO0 KUHETUKY CJIOKHBIX XUMUYECKHX PEaKIni
[DneKTpoHHBIN pecypc] : yueOHoe mocodue sl CTYIEHTOB, 00yYaroIIMXCA [0 HarpaBJie-
HusiM 18.03.01, 18.04.01 «Xumuueckas texnomorus», 04.06.01 «XuMudeckue HayKn»,
npoduns «Puznyeckas xumus» / A. M. VBanos, C. /1. [loxxunaesa ; KOro-3amn. roc. yH-T.
— Kypck : FO3I'Y, 2018.- 167 c.

8.2 lonosiHuTeAbHAS YUeOHAs JuTEepaTypa

7. ®usnueckas xumus [Tekct] : yueOnuk : B 2 kH. Ku.1 / mog pen. K. C. Kpachosa. - 3-e
u3a., ucnp. - M. : Beicmas mkoda, 2001. - 512 c.

8. dusuyeckas xumus [TekcT] : yaeOnuk ms By30B: B2 kH. KH. 2 / oz pen. K. C. Kpac-
HOB. - 3-¢ u31. - M. : Beicmag mikoia, 2001. - 318 c.

9. BaiipamoB, B. M. OCHOBBI XUMHUYECKON KMHETUKH U KaTalii3a : yueOHoe nmocooue / moa
pen. B. B. JIynuna. - M. : Akagemusi, 2003. - 256 c. - TekcT : HEMOCpeICTBEHHBIM.

10. baitpamos, B. M. Xumuueckass KHHETUKA U KaTanu3. [[pumepsl 1 3a1auu ¢ penieHus-
mu [Teker] : yue6HOe mocodue / B. M. baitpamoB. —M. :Akagemusi, 2003.-320 c.

11. Xumnueckas kuHetuka. Teopus u npaktuka / I'.E. 3aukos, O.B. CtostHoB, A.M. Kou-
HeB, C.C. AxTaMoBa ; KazaHnckuii HallMOHAJIBHBIM MCCIICIOBATCIILCKHUM TEXHOJIOTHUCCKUI
yHuBepcuteT. — Kazanp : KazaHckuil HaydHO-UCCIIEI0BATENBCKUNA TEXHOJIOTUYECKUN YHU-
Bepcurer (KHUTY), 2013. - 80 ¢ : wmn, Tabm, cxem. — URL:
http://biblioclub.ru/index.php?page=book&i1d=258758 (mara obpamenus: 01.09.2021). —
Pexum nocryna: mo noanucke. — TEKCT : 3JIEKTPOHHBIN.

12. UBanoB, A. M. BBenieHre B KHHETHKY CIIOKHBIX XUMHUYCSCKHUX PEaKIui : yaeOHOE I1o-
cooue / A. M. MBanos, C. JI. [Toxugaesa. — Kypck : KI'TY, 2002. — 221 c. - TekcT : Heno-
CPEIACTBEHHBIN.

13. 3yeB, A. 1O. ®usnueckast xumus. [IpakTukyM : [DaeKTpOHHBIN pecypc]| : yueOHoe Io-
cooue / A. 1O. 3yes, B. A. Uepenanos, JI. C. L{BeTkoB. - EkaTtepunOypr : U3gaTenscTBO
Vpansckoro yausepcurera, 2012. - 124 c. -

URL: http://biblioclub.ru/index.php?page=book&1d=239716.

8.3 IlepeueHb MEeTOAMYECKUX YKA3AHUI

1. ®usnueckas xumus (Y. 1) : MmeTonuueckue yka3aHusi K BHITOJHEHHIO JJA0OPATOPHBIX
paboT ais cryaeHToB HanpapieHuit 18.03.01 — Xumuueckas texnomnorus u 04.03.01 -
Xumus / FOro-3an. roc. yH-T; coct. C. [I. Iloxunaena. - Kypck : FO3I'Y, 2020. - 35 c. -
3ari. ¢ TUTYIN. dKpaHa. - TeKCT: 3JE€KTPOHHBIM.

2. ®usnueckas xumus (Y. 2): MeToanueckue ykazaHus K BBINOJIHEHUIO Ja00paTOPHBIX
paboT ais cryaenToB HanpasieHui 18.03.01 — Xumuueckas texnomnorus u 04.03.01 -
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Xumus / FOro-3arm. roc. yH-T ; cocT. C. JI. Tloxkumaera. - Kypck : FO3I'Y, 2020. - 22 c. -
3ary. ¢ TUTYI. SKpaHa. - TeKCT: 3JEeKTPOHHBIM.

3. ®uznyeckas xumus (Y. 3): MmeToanueckre yka3zaHus K BBHITIOTHEHHIO JIAOOPATOPHBIX
pabot st cryaenToB HanpasieHuid 18.03.01 — Xummdaeckas texnomnorus u 04.03.01 -
Xumus / FOro-3amn. roc. yH-T; coct. C. [1. Iloxkunaesa. - Kypck : FO3I'Y, 2020. - 30 c. -
3ary. ¢ TUTYI. SKpaHa. - TEeKCT: 3JEeKTPOHHBIH.

4. TIpakTraeckue padOThI 1O PU3NIECKON XMMHUH | METOJIMYECKIE YKa3aHUS K BBITIOJTHE-
HUIO K BBITIOJTHEHHUIO MPAKTUYECKOM paboThI /i cTyneHToB Hanpasienuid 18.03.01 — Xu-
muueckast Texnosiorus u 04.03.01 - Xumus / FOro-3arm. roc. yu-T ; cocT. C. JI. [Toxkumaena.
- Kypck : FO3I'Y, 2020. - 21 c. - 3ari. ¢ TUTYI. 3KpaHa. - TeKCT: AIeKTPOHHBIH.

5. DIEKTPOXUMHUS : METOJNYECKHAE YKa3aHUS K BBITTOJTHCHHUIO TIPAKTUICCKON pabOTHI 1O
(dbu3ryecKo XUMHH 11 cTyJeHTOB HanpasineHui 18.03.01 Xumudeckass TEXHOJOTHS U
04.03.01 — Xumus / FOro-3am. roc. yu-T ; cocT. C. . [loxkunaena. - Kypck : FO3T'Y, 2020.
- 9 c. - 3ari. ¢ TUTYN. 3KpaHa.- TeKCT: 3EeKTPOHHBIN.

6. duznueckass XuMUs : METOJIMYECKHE YKa3aHUS K BBIMOJHEHUIO UHIUBUIYaJIbHbBIX U Ca-
MOCTOSITENIBHBIX paboT Jy1st cTyeHToB HanpasieHuit 18.03.01 — Xumudeckas TeXHOIOTUS
1 04.03.01 - Xumus / FOro-3am. roc. yu-T ; coct. C. JI. [Toxkunaesa. - Kypck : FO3T'Y,
2020. - 41 c. - 3ari. ¢ TUTYJL. 3KpaHa.- TEeKCT: SMEKTPOHHBIN.

7. DNEKTPOXUMHUSA : METOJIMUECKUE YKA3aHUS K BBIITOJTHEHUIO MHANBUIYaIbHON U CaMO-
CTOSITEJIBHOM paboT Mo pusnyeckoit XuMu Jijist CTyieHToB HanpasieHuit 18.03.01 Xumu-
yeckas TexHosiorus u 04.03.01 —Xumwus / FOro-3an. roc. yu-T ; coct. C. JI. [Toxkunaena. -
Kypck : FO3T'Y, 2020. - 23 c. - 3ari. ¢ TUTYJL. 3KpaHa. — TEKCT : 3EKTPOHHBIN.

8. 3yueHne KaTaIMTUYECKUX PEAKINN | METOIMYECKNE YKA3aHHUSI K BBIIIOJTHEHUIO IPAK-
TUYECKON U CaMOCTOATENbHOM paboThI MO nucuuruinHaM «Karanus u MHruOupoBaHKeE B
XUMUYECKOMN MpaKTUKe» i cTyneHToB HanpasieHus 18.03.01 (240100.62) - Xumuue-
ckas TexHoJiorus, «Karanus3 1 ”HTHOMPOBaHUE OPTaHUYECKUX COCAUHEHUN JUIsl CTYICH-
toB HampasieHus 04.04.01- Xumust, «Karanus u MHTHOMpPOBaHUE OPTaHUYECKHUX Peak-
uui» ais crynentoB HarpaieHus 04.03.01- Xumus / FOro-3an. roc. yH-T ; coct.: C. 1.
[Toxunaesa, A. M. MIBaHOB. - DnekTpoH. TekcToBbie AaH. (734 Kb). - Kypck : FO3T'Y,
2016. - 43 c. — TekcT : PIEKTPOHHBI.

9. ®u3nueckast XMMHUS : METOJIMYECKUE PEKOMEH IAINU K BBITIOJTHEHUIO KYPCOBOW pabOThI IS
crynenToB Hampasienus 04.03.01 - Xumus / FOro-3an. roc. yu-T ; coct. C. /1. Iloxunaesa. -
OnextpoH. TekcToBbie AaH. (121 KBb). - Kypck : FO3I'Y, 2019. - 12 ¢. — TeKcT : 3IeKTPOHHBI.
10. ®uznueckast XuMuUs : METOAMYECKUE PEKOMEHIAIMH K BBITIOJHEHUIO KypCOBOM pado-
ThI 17151 cTynenToB HarnpasieHus 18.03.01 —Xumuueckas rexunosorus / FOro-3ar. roc. yH-
T ; coct.: C. JI. [loxunaeBa, A. M. FIBaHOB. - DniekTpoH. TekcToBbIe AaH. (402 KBb). -
Kypcek : FO3I'Y, 2019. - 34 c. — TeKcT : 2JIeKTPOHHBIN.

8.4 /Ipyrue yueoHO-MeTOAMUYECKHE MATEPHUAJbI

CHpaBOI—IHI/IKI/I XMMHKa U XMMHKa-TEXHOJIOra B OMOJINOTEKE YHUBCPCUTCTA,
OTPACJICBBIC HAYHHO-TCXHHUYCCKUC KYPHAJIbI B OuoIMoTEKE YHUBCPCHUTCTA:

9 IlepeyeHs pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS TUCIUILIMHBI

1. UuTepHeT TpeHaxepshl o XUMuu (i-exam.ru)
2. Hayunas snextponHas 6ubianoreka eLIBRARY.RU (elibrary.ru)
3. ®enepanbhblil nopran «Poccuiickoe odbpazoBanue»: http://www.edu.ru/
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4. XuMmudeckue cauTel: http://www.xumuk.ru/,http://www.alximik.ru/,http://anchem.ru/,

http://www.chemistry.ru/ http://www.rusanalytchem.org/,

http://window.edu.ru/resource/664/50664/.

JlocTym K KHUTaM aDOHEMEHTA, CTAThsAM IIEPUOAMYECKOM 1meyaTH, 0a3e JaHHBIX TPYIAOB YUCHBIX
I03I'Y (U3Bectus FO3IY).

10 MeTOIlI/I‘IECKI/Ie YKazaHuda OJist oﬁyqaloumxcﬂ 0 OCBOCHHUIO JUCHHUIIINHBI

Best meTonnueckas mrepaTtypa U METOJIMYECKHE YKa3aHHs, HEOOXOAUMBIE IS ca-
MOCTOSITEJIBHOT'O M3YUYEHUsI JUCIUIUINHBI IEPEYHCIICHbI B MyHKTax 8.1 u 8.2.

OCHOBHBIMU BUAAMHU ayIUTOPHOM pabOTHI CTYICHTA MPU U3yUYECHUU TUCHIUTIIHHBI
ABIIAIOTCS JICKIIUH, TAOOpaTOpHbBIE U MpaKkTHdecKue 3aHAThs. CTyJIeHT He UMEET MpaBa
MPOITyCKaTh 3aHATHS 0€3 YBaXKHUTEIbHBIX TPUYUH.

Ha nexuusx uznaratorcs U pa3bsiCHAIOTCS OCHOBHbBIE TIOHSTHUS TEMbI, CBSI3aHHBIE C
HEl TEOpEeTUYECKUE U TPAKTUUYECKUE MPOOIEMBI, TAI0TCSI PEKOMEHIAlUHU ISl CAMOCTOS-
TeIbHON paboThl. B X0/1€ NEKIMH CTYACHT AOKEH BHUMATEJBHO CIIYIIATh U KOHCTIEKTH-
pOBaTh MaTEpHAll.

N3ydenue Hanbosiee BaXKHBIX TEM WJIM Pa3/esioB AUCLUIUIMHBI 3aBEpILaloT J1abopa-
TOpPHBIE U MPAKTUYECKUE 3aHATHUS, KOTOPhIE 00€CIEeUNBAIOT KOHTPOJIb MOATOTOBICHHOCTH
CTYJCHTA; 3aKpeIIeHHe yueOHOro MaTepuana; NpuoOpeTeHUE ONbITa YCTHBIX MyOJIUYHbBIX
BBICTYIUICHHI, BEICHUS JUCKYCCUH, B TOM YHCIIC apTyMEHTAIIMH U 3aIIUTHI BBIIBUTAEMBIX
ITOJIOKEHUM U TE3HUCOB.

JlabopaTopHOMY M MPAKTHYECKOMY 3aHSATHIO MPEAIIECTBYET CaMOCTOSITENbHAs pa-
00Ta CTy/IeHTa, CBS3aHHAs C OCBOEHUEM MaTepuaa, MOJy4YEeHHOTO Ha JIEKIHIX, U MaTepu-
aJI0B, U3JIOKEHHBIX B YUEOHUKAX U YUEOHBIX MOCOOUAX, a TAKXKE JIUTepaType, PEKOMEH,10-
BAHHOW MPENOIABATEIIEM.

Baxkneimmm pakTopoM yCHeHOro yCBOEHHs MaTepralia o JUCIUILINHE SIBISIETCS
CUCTeMaTHYeCcKasl U LieJeHanpaBiIeHHasi caMOCTOsATeNbHAs paboTa cTyneHToB. OHa BKIIIO-
yaeT B ce0s paboTy 10 OCBOCHHUIO U 3aKPEIJIEHUIO TEOPETUUECKOT0 MaTepraia Kypca, Bbl-
MOJIHEHUIO TEKYIIUX 3aJIaHUW MO MPAKTUYECKUM 3aHSTUSM, HAMMCAHUE OTYETOB B COOT-
BETCTBHUH C UHJIMBUIyIbHBIM 32/ IaHUEM.

KauecTBo yueOHOI pabOTHI CTYJAEHTOB MpENoAaBaTesb OLIEHUBAET O pe3ybTaTaM
TECTUPOBaHUs, cOOECEOBAHMSI, 3aIIUTHI OTYETOB MO Ja0OPATOPHBIM U MPAKTUYECKUM pa-
00TaM U BO MHOTOM OTPEIEIACTCS €€ PUTMUYHOCTBIO (JJ1s1 4ero 3Ty paboTy HE0OXO0AMMO
IJIAHUPOBATh WM TNPHUIEPKHUBATBCA  PEKOMEHAYyEeMbIM rpadukaM) ©  ydeOHo-
METOJANYECKUM 00€CIIeYeHUEM JUCIUTUIHHBI.

[IpenonaBatenp yxe Ha MEPBbIX 3aHATUSAX OOBSACHAET CTYIEHTaM, Kakue (hOpMbI
0Oy4eHHUs ClIelyeT UCTOIb30BaTh PU CAMOCTOSTEILHOM U3YYEHUH AUCIMIUIMHBL: KOH-
CHEKTUPOBAHUE yueOHOI JIUTEepaTyphl U JIEKIIMH, COCTABJICHUE CIOBApEN MOHATUHN U Tep-
MHUHOB U T. TI.

B mporiecce oOydeHus mpemnoiaBaTesid UCIOIb3YIOT aKTUBHBIE (POPMBI pabOTHI CO
CTYJEHTaMH: YTEHHUE JIEKLIUI, IPUBJIEYEHNE CTYJEHTOB K TBOPUYECKOMY IIPOLIECCY HA JIEK-
[IUSX, TPOMEKYTOUHBIH KOHTPOJIb TyTEM OTPAaOOTKU CTYJEHTAMU MPOMYIICHHBIX JICKIIUH,
y4acTHe B TPYNIOBBIX U WHANBUIYATBHBIX KOHCYJbTAIUAX (coOecenoBanum). ITU (HOPMBI
CIIOCOOCTBYIOT BBIPaOOTKE Y CTYJICHTOB YMEHHUS padOTaTh ¢ YYCOHHMKOM M JIUTEPATypOI.
N3yuenue auTeparypbl COCTABISET 3HAYUTENbHYIO YaCTh CAMOCTOSITEILHOM paboThI CTY-
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neHTa. OTo OOJBIION TPy, TPEOYIONUN YCUIIMNA U JKeJIaHus CcTyjAeHTa. B camoM Hauane
paboThl HaJl KHUTOM BaXKHO OMPEJICNIUTH 1eJIb U HarpaBieHue 3Toi paboTsl. [Ipountannoe
ClelyeT 3aKpenuTh B naMatu. OJHUM W3 NPHUEMOB 3aKPEIJIEHUE OCBOCHHOIO MaTepuala
ABIIIETCS KOHCIIEKTUPOBaHMUE, 0€3 KOTOPOro HEMBICIIMMa cephe3Hasi paboTa Haja JIMTepa-
Typoi. CucTeMaTn4eckoe KOHCIEKTUPOBAHUE ITOMOTAE€T HAYYUThCA MPaBUIbHO, KPATKO U
YETKO M3J1araTb CBOMMH CJIOBAMH IIPOYMTAHHBIA MATEPHUAL.

CamocTosTenbHyI0 padoTy CleIyeT HAaUMHATh C MEPBbIX 3aHATUN. OT 3aHATHS K 3a-
HATHUIO HY>KHO PETYJISIPHO NPOYUTHIBATH KOHCIIEKT JIEKLUI, 3HAKOMUTHCS C COOTBETCTBY-
IOLIMMHU pa3JelaMy yueOHUKa, YNTaTh U KOHCIIEKTUPOBATh JIUTEPATYPy MO KaXKI0M TeMe
aucuuIuHbl. CaMocTosTeNbHAs padoTa 1aeT CTYAEHTaM BO3MOKHOCTh PaBHOMEPHO pac-
IPEEIUTh HAarpy3Ky, CIIOCOOCTBYET OoJiee riy00KOMY U KaUECTBEHHOMY YCBOCHHUIO
yueOHoro Marepuaina. B ciyyae HEOOXOAMMOCTH CTYAEHTHI OOpalIatoTCs 32 KOHCYJIbTa-
el K IIPENoIaBaTellto 110 BOIPOCaM € LENbI0 YCBOCHUS U 3aKPEIJICHUS KOMITETCHINN.

OcHOBHasI 11eJIb CAMOCTOSITENIBHOM pabOThl CTYACHTA PU U3YUYEHUHU JUCLHUIUIMHBI -
3aKpEINATh TEOPETUYECKUE 3HAHUSA, IMOJYYECHHBIE B IPOLIECCE JICKUIMOHHBIX 3aHITHH, a
TaKxe c(POpMUPOBATH MPAKTUYECKHE HABBIKM CAMOCTOSITEIBHOIO aHAJIM3a OCOOEHHOCTEH
JVCLHATUIAHBI.

OT4eTbl IO MPAKTHYECKUM 3aHATUAM O(QOPMIISIFOTCS B COOTBETCTBUM C TPEOOBAHU-
SIMH, U3JI0’KEHHBIMU B METOTMYECKUX YKA3aHUSAX.

11 Tlepeyenb MH(OPMAIUOHHBIX TEXHOJIOTUH, HCNOJb3yeMbIX NMPH OCYIIECTB-
JIeHMH 00pa30BaTejIbHOr0 Mpouecca MO JWCHUIJIMHE, BKJKYas IepeYyeHb IPo-
rPaMMHOTI0 o0ecre4yeHUs1 1 MH(POPMAIMOHHBIX CIPABOYHBIX CHCTeM (IPU He00XO-
AMMOCTH)

AntuBupyc Kaspersky , Libreoffice (becruiatnasi, GNU General Public License);

12 Onucanue MaTepUaJIbHO-TEXHHYECKOH 0a3bl, HE00OXOAUMOM JIA OCYIIeCTB-
JIEHUs1 00Pa30BaATEJIbHOI0 MPOIECCA MO JUCHHUIIINHE

VYyebnas aynuropust sl TPOBENCHUS 3aHATUN JICKIIMOHHOTO THIA U JIA0OpaTOPHUH
kadenpsl QyHIaMEHTAIbHON XUMHM U XMMUYECKOW TEXHOJIOTMH, OCHAIICHHbIC yU4eOHOU
MeOeIbIO: CTOJIbI, CTYJbSl A1 OOyYaroUuxcs; CTOJ, CTYJ JUIsl MpernojaBaTess; J0CKa.
Kinacc II9BM (8 mt): (ASUS) P7PS5LX.tDOR3/4096 Mb/Coree; 3-540/SHTA-11; 500
Gbl-fitachi/PCI-E 512 Mb Mounutop TFTWide23”; MynbTumeauaneHTp: HOYTOYK
ASUSXS50VLPMD-T2330/14"/1024Mb/ 160Gb/ cymka/mpoektop inFocusIN24+; Mynb-
tumenuanentp: tenesuzop «PHILIPSy», DVDPlayerDV-2240;

mKad BRITSDKHOW 1a00paTOpHBIA, B/CymuibHBIA mkad P-6925 1p.376, mydenbHas
neyb THna «PEM»2/87, xomopumetp doTodnekrpuyueckuii KoHneHTparuoHabii KOK-2,
pedpakromerp UPD-454 b2M, akBupuctuisitop Kypck Mearexnnka Tp.88, Bechl dJiek-
tpornasle BCT 150/5-0, Becst Topcuonnsie BT-500, kongykTromerp/ comemep KCJII-101,
naTauK KoHaykTomerpuueckuit, pH-merp/monomep MVYJIbTUTECT UILJI-111, rpoxot
naboparopubiii KI1-109/2, kommiekt cut s necka KCU umcnomnenme 4, Kpuocrtar
(oxnaxnparommid Tepmoctar) LOPFT-211-25, Moayne «OAEKTpOXUMHS», MOAYIb «YHHU-
BEpCaJIbHBIA KOHTPOJIEP», MONYIb «TepMocTaTy, caxapuMeTp yHUBepcalibHbi CY-3 Ku-
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eB 3-1 Anan.npubop. 1p.1412, nHedenomerpuueckas ycraHoBka M-71 XKmobuno-10 be-
aomo I10-662, nepememmuBaroniee ycrporctBo 1129-0034, Gana BojasiHAs IIECTUMECTHAS
UT-4300E, 6ucepHasi MelbHMIIA, MEIIaJKa MarHUTHAs, MPUCIOCOOJIEHHE THUTPOBAIBHOE
TIIP-M Mocksa ['maBcua6 [10-617, sn.mmutka 11T xoud. 1kBT, mynstumerp MAS8308

13 OcobennocTu peanu3anu IUCHUIVIMHBI IJd UHBAJIUI0B U JUI ¢ OIrPpaHU-
YCHHbIMHA BO3MOKHOCTHAMH 310POBbSI

[Tpu oOydeHuu UL ¢ OTPaHUYEHHBIMH BO3MOKHOCTSMHM 30POBbSl YUUTHIBAIOTCS HX
UHANBHUAyaIbHbIE Tcuxodu3udeckre ocodeHHocTH. OOydueHne MHBATUAOB OCYIIECTBIIS-
€TCsl TaKK€ B COOTBETCTBUM C MHAMBHIYyaJIbHOM MPOrpaMMOM peaOdWIMTaluy WHBAJIUAA
(TIpu HAJTMYMH).

Jna nuy ¢ napywenuem ciyxa BO3MOKHO IIPEIOCTaBIIEHUE yueOHOM NHPOpMaIuu B
BU3YaJIbHON (popMe (KpaTKUW KOHCIIEKT JIEKIUM; TEKCThl 3aJJaHUM, HalledaTaHHbIE yBEIIU-
YEHHBIM MIPpU(TOM), HA ayTUTOPHBIX 3aHATHUAX JIOMYCKAETCs MPUCYTCTBUE ACCUCTEHTA, a
TaK)X€ CypIONEPEBOAUYMKOB U TU(DIOCYpAONEPEBOIUYMKOB. TeKyInii KOHTPOJIb yCIIeBae-
MOCTH OCYILIECTBIISIETCSI B MUCbMEHHOW (hopme: 0OydaronIuiicsi MUCbMEHHO OTBEYAeT Ha
BOIPOCKI, MUCbMEHHO BBIMIOJIHSET MpakTHueckue 3ananus. Jloknaa (pedepar) Takke mMo-
XKET OBITh NPEJICTaBJIEH B MHUCbMEHHOW (popMe, MpU 3TOM TPEOOBAHUS K COJIEPKAHUIO
OCTAIOTCSl TEMH K€, a TPEOOBaHMS K Kaue€CTBY M3JI0KEHUS MaTepHuaia (MOHATHOCTh, Kade-
CTBO pE€YM, B3aHMMOJICHCTBHE C AyJAUTOPUEN W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOILIHE
TpeOOBaHUs, NPEIbABIsIEMbIE K MTUCbMEHHBIM paboTaM (KauecTBO OQOpMIIEHUSI TEKCTa U
CIHMCKa JMTEpaTyphl, IPAMOTHOCTb, HAJIMYUE WIUIIOCTPALIMOHHBIX MaTEpHUajoB U T.I.).
[IpomexxyTouHast aTTecTauus IS JIML C HAPYLIEHUSIMU CIIyXa IIPOBOJIUTCS B MIHCbMEHHOU
dopMe, IpU 3TOM HCHOJIB3YIOTCS OOLIMe KpUTepuM oleHuBaHud. [Ipu HeoOXxoammocTu
BpeMsI IOJTOTOBKHU K OTBETY MOXET OBbITh YBEIMUYEHO.

Jna auy ¢ napywenuem 3penusi NOMyCKaeTcs ayIuaibHOE MpeocTaBiIeHe nHHOp-
Maluy, a TakXKe MCIOJIb30BaHUE Ha ayJIUTOPHBIX 3aHATUAX 3BYKO3AMHUCHIBAIOLINX
YCTPOMCTB (IUKTOPOHOB M T.1.). Jlomyckaercs MPUCYTCTBUE HA 3aHATHSIX aCCHUCTEHTA
(TTOMOIIIHKMKA), OKa3bIBAIOIIET0 00YYaIOIUMCSI HEOOXOAUMYI0 TEXHUYECKYIO TTOMOIIh. Te-
KyUIMI KOHTPOJb YCIEBAEMOCTH OCYIIECTBisieTcss B ycTHOM (opme. Ilpu mpoenenuun
MIPOMEKYTOUHOM aTTeCTAllMU JJIS JIUL C HAPYIICHUEM 3PEHUSI TECTUPOBAHUE MOXKET OBITh
3aMEHEHO Ha YCTHOE COOECEe0BAHME 1O BOIIPOCAM.

Jna auy ¢ ocpaHudeHHbLIMU B03MONCHOCHAMU 300POGbS, UMEIOWUX HAPYUIEeHUs
ONOPHO-08U2AMENbHO20 annapama, Ha ayJUTOPHBIX 3aHATHUSX, a TAKXKe MPU NPOBEICHUN
NpoLEAYp TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTaIl[ii MOT'YT OBITh
IPEIOCTaBIIEHbl HEOOXOJIMMBbIE TEXHHUUECKHUE CpeliCTBa (TEpCOHANBHBIM KOMITBIOTEp, HO-
yTOYK WIH APYTrOW TaJKeT); AOMYyCKaeTCs MPUCYTCTBUE aCCUCTEHTa (aCCHCTEHTOB), OKa-
3BIBAIOIIETO O0YYarOMIMMCS HEOOXOIUMYI0 TEXHHUECKYIO TIOMOIIb (3aHATh pabouee Me-
CTO, MEpPEJBUTAThCA MO ayAUTOPUHU, MPOUYUTATH 3a7aHHe, OPOPMUTH OTBET, OOIIATHCS C
MpEnoaaBaTeieM).
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14JIncT fonoTHEeHUIT ¥ U3MEHEHHU I, BHECEHHBIX B pa004y10 NporpaMmmy

TACHUILITAHEI
Howmepa crpanuig OcHoBaHue
JUIS
Howmep Bcero Jla W3MEHEHUSA U
U3MEHe- U3MEHEH- 3aMEHEH- | aHHYJIUPOBAH-| po- | CTpa- o | TOAIHCD JH-
HUs HBIX HBIX HBIX BEIX HUIL 1a, IpoBO-

IUBIIETO HU3-
MCHEHHS
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[IpumepHbIe TEMBI KypCOBBIX padoT

1. ®U3HKO-XMMHUYECKHE METOABI KOHTPOJISI KAYECTBA ChIPhS U BBIIYCKAEMOMH
IPOAYKIIMH

2. OmnpeneneHue cocTaBa MHOTOKOMIIOHEHTHBIX CMECEi.

3. BuusHue npuponbl KOMIIOHEHTOB, BXOJSIIMX B COCTaB Ha (PU3HKO-
XMUMHUYECKHE CBOMICTBA

4. ®U3NKO-XUMHYECKUE U XUMUYECKHE METO/IbI aHAJIM3a COCTaBa

5. OU3UKO-XUMUYECKUE METObI ONPEIEICHUS COIEPKAHUS KOMIIOHEHTOB B
CJIOXHBIX CMECSX.

6. 3yyeHue ycnoBuil B3aMMHOM pacTBOPUMOCTH

7. DNEKTPOXUMHUYECKUE POLECCHl IPU HAHECEHUH MTOKPBITHIA

8. Hcnonb30oBaHuE SMIIMPUYECKUX METOJIOB aHajau3a IS pacuera XapakrTe-
PHUCTUK IIPOLIECCOB

9. Oco0eHHOCTH KOPPO3MOHHOTO TOpaXKEHUsI MeTallja (CIlaBa) B arpecCuB-
HBIX Cpenax

10. ITouck pakTOpOB yrnpaBiaeHUs NPOLECCAMU

11. N3yuenue BIMsHMS HA KOHCTAHTY IMCCOLMALMN COJM B BOAHBIX PacTBO-
pax.

12. Onpenenenne 3HEPTrUY aKTUBALMHN PEAKLINH

13. PacueT KMHETHYECKUX NTAPAaMETPOB PEAKIIUU
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