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MOMOBA, IOM 14, T A, I=CaHkT-lNeTepbypr, st=78 r.
CaHkr-MNeTepbypr, c=RU, givenName=l0nua
leHHapbeBHa, sn=WnbuHosa, cn=Or60OY BO CMXDY
MWH3APABA POCCUN

[Hata: 2023.07.25 13:53:29 +03'00'

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

51.0.11 ®U3NYECKAA XUMHUA

Hamnpasnenue nogrorosku: 04.03.01 Xumust

CaHkr-MeTepbyprckui

rocyfapcTBeHHbIH XUMWUKO-
hapmaueBTUYeCKNi yHuBepcuTeT

[Ipoduns noaroroBku: @U3NKO-XMMHUUECKHE METO/IbI aHAJIN3a B IPOU3BOJICTBE U KOHTPOJIE

KauecTBa JICKApPCTBEHHBIX CPECTB
dopMbI 00yUeHUS: OUHAS

KBanudukanus (cTernensb) BeITyCKHUKA: bakanasp

I'og Habopa: 2023
Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona
O0beM: B 3a4ETHBIX eqUHUAIAX: 9 3.€.

B aKaJeMHUYECKUX Jacax: 324 ak.4.
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Pa3padoruukmu:

[Tpodeccop kadenps! hruzrueckoil U KOJUIOUAHONW XUMHH,
JIOKTOp TeXHH4YeCcKUX Hayk benses A. I1.

Pabouas mporpamMMa AUCIUILTUHBI (MOIYJISA) COCTABICHA B COOTBETCTBHHU C TpeboBaHusmMu OI'OC
BO no nanpasnenuto mnoarotoBku 04.03.01 Xumwus, yTBEpKIECHHOTO NpUKa3oM MuUHOOpHAyKd
Poccun ot 17.07.2017 Ne 671, ¢ y4yeroM TpyaOBBIX (YHKIUI NpoQecCHOHATBHBIX CTaHIAPTOB:
"CrienuaiucT Mo MPOMBIIIICHHON (apManuy B 00JacTH MCCIIEAOBaHUN JICKApPCTBEHHBIX CPEICTB",
yTBEpXkAeH npukazoM Muntpyna Poccun ot 22.05.2017 Ne 432n; "Crenuanuct 1o NpoMBIIITIEHHON
¢dapmarmn B 00MacTH KOHTpPOJII KadecTBa JIEKAPCTBEHHBIX CPEACTB", YTBEPXKAEH IPHKA30M
Muntpyna Poccun ot 22.05.2017 Ne 4311; "Cnennaiuct o MpOMBIIIICHHOH GapMmannu B 00J1acTH
IIPOU3BOACTBA JIEKAPCTBEHHBIX CPEICTB", yTBEPKAEH Nnpuka3zoM Munrtpyna Poccun ot 22.05.2017 Ne
"CrienuaaucT 1o Hay4yHO-HCCIeI0BATeIbCKUM U OMBITHO-KOHCTPYKTOPCKUM pa3paboTkam",

430mH;
yTBepXkAcH npukazoM Muntpyna Poccun ot 04.03.2014 Ne 1211.

CornacoBaHue U yTBepkKACHHE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opraH
1 Kadenpa 3aBeyIOIHi Pagun M. A. Paccmorpeno |19.04.2023, Ne 8
(buzIecKoi u kadenpoii,
KOJIJIOMTHOM PYKOBOZIHMTEIb
XUMUHU MoZipa3eeHus,
peanu3yromero
OIl
2 | Meroguueckas | Ilpencenarens Anexceesa I. M. CornacoBaHo 27.04.2023
KOMUCCHS METOANYECKON
YI'CH 04.00.00 | komuccuun/coBer
a
3 Kadenpa OtBercTBeHHbIN |  AnekceeBa I. M. CornacoBaHo 27.04.2023
AHAJIMTUYECKOMN 3a
XUMUH o0pasoBarenbHy
10 IpOTrpaMMy
CornacoBaHue M YTBEpXKIACHUE 00pa30BaTEIIbHON MPOTPaMMBbI
[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATMYWN)
opraH
1 (bakynpreT Jekan, KygBaesa E. B. CormacoBaHo 28.04.2023
MIPOMBILIUIEHHOW | PYKOBOJIUTEIb
TEXHOJIOTUH MOJIpa3CICHUS
JIEKapCTB
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1. [lmanupyemble pe3yabTaThbl 00y4eHHUS M0 JUCHHUILUIUHE (MOAYJII0), COOTHECEHHbIE ¢
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-1 CnocobGeH aHamM3UpOBaTh U MHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCTIEPUMEHTOB,
HaOJIIONIEHNUH U U3MEPEHUN

OIIK-1.1 Cucremarusupyer M aHaJU3UPYET pe3yJabTaTbl XUMUYECKHUX 3KCIIEPUMEHTOB,

HaOMIOCHNH, U3MEPEHHUH, a TaKXKe Pe3yJbTaThl PACUETOB CBOWCTB BEIIECTB U MaTepHajioB
3namo:
OIIK-1.1/311 3Harte OCHOBHBIE HampaBJICHHUS B PEUICHWH 3agad IO CHHTE3Y
OPraHUYeCKUX COCIMHEHUN
OIIK-1.1/382 3Harh (UBHKO-XMMHUYECKHE CBOWCTBA OPraHMYECKUX COCIUHEHUH,
OCHOBHBIE METO/IbI UX U3MEPEHHUS
OIIK-1.1/313 3Harh cmocoObl pacdeTa pe3ylbTaroB B THUTPUMETPHUECKUX METONAX
aHalM3a U rpaBUMETPUU
OIIK-1.1/384 3Hath cmocoObl pacueTa pe3ylbTaroB aHAIW3a B (DPU3UKO-XMMUYECKHX
METOAAX aHaJINu3a
OIIK-1.1/385 UmeTh npezacraBieHue o TaOylIUpOBAaHUM SKCIEPUMEHTAIBHBIX JaHHBIX,
BE/ICHUH J1a0OpaToOpHOTrO >KypHasa
OIIK-1.1/316 3HaTh OCHOBHBIE TEPMHHBI, UCIIOIb3YEMBIE B Kypce KOJUTOUTHON XUMHUH
OIIK-1.1/317 3HaTh OCHOBHBIC pa3aeibl (PU3NICCKON XUMUH
OIIK-1.1/3u8 3HaTh 00BEKTHI, METOIBI HCCIICIOBAHMS, METOAOIOTHUYECKIE OCOOCHHOCTH
U HMCTIONB3YyEMBIN amlmapar, XapakTepHbIe JUUIsl COOTBETCTBYIOIETO paszaena (pu3nuecKon
XUMHHU
Ymemu:
OIIK-1.1/¥Mm1 YmeTb cpaBHUBAThH U Mpeajararb BapuaHThl PEICHUs] KOHKPETHON 3a1a4u
OpPraHMYECKOro CUHTE3a
OIIK-1.1/¥YM2 YMeTh IpOBOAMTD aHAIU3 PE3YAbTaTOB XUMUYECKHUX 3KCIIEPUMEHTOB
OIIK-1.1/¥YM3 YMmeTh paccuuTaTh pe3ysIbTaThl XUMHUYECKOTO aHAIHM3a 10 TMOJTYYECHHBIM
JKCIIEPUMEHTAIbHBIM JJaHHBIM
OIIK-1.1/¥YM4 VYmeTh paccuuTaTh pe3yibTaT aHajln3a B (PU3HKO-XUMHUYECKHX METOIax
aHaJn3a
OIIK-1.1/YM5 YMmeTh aHAMM3UPOBATh PE3YJIBTAThI MPOBEACHHOTO aHAIN3a
OIIK-1.1/¥YM6 VYMmeTb, MONB3YysACh JUTEPATYPHBIMU JaHHBIMHM, TPOBECTH pacyeThbl
ajcopOIMu, yAETbHOM NOBEPXHOCTH, pa3Mepa YacTHI M SJIEKTPOKHMHETHYECKOTO
NOTEHIMAA.
OIIK-1.1/YM7 YMmeTh cucTeMaTU3HpOBaTh PE3yIbTaThl XUMHUYECKUX HKCIIEPUMEHTOB IO
00bEKTaM, METOAAM U LIEJISIM NIPOBEACHUS IKCIIEPUMEHTA.
OIIK-1.1/YM8 VYmeTh olleHHMBaTh MPaBUIBLHOCTH PACUETOB, MPOBEACHHBIX B paMKax
XMUMHUYECKOTO SKCIIEPUMEHTA U HEOOXOAUMBIX JJIsl TOJTyUeHHsI KOHKPETHOT'O Pe3yJIbTara.
Braoemy:
OIIK-1.1/HBl Bnanerp nmepBHYHBIMH HAaBBIKAMH M OCHOBHBIMH METOJIAMH PEIICHUS
TEXHOJIOTMUECKHX 3a7a4y

OIIK-1.2 [Ilpemmaraer UHTEPHpETAMIO PE3YIbTAaTOB COOCTBEHHBIX 3KCIEPUMEHTOB U
PacYeTHO-TEOPETUYECKUX PAdOT C MCIIOJIB30BAHUEM TEOPETHUECKUX OCHOB TPATUIMOHHBIX U
HOBBIX Pa3JeoB XUMHUH

3name:

OIIK-1.2/311 3HaTh TEOPETUYECKHE OCHOBBI OCHOBHBIX Pa3/IeIOB OPTaHUUECKON XHUMUH,
IpaBuJia IPOBEACHUS U PACUETOB XMMHUYECKHUX IKCTIEPUMEHTOB
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OIIK-1.2/312 WmeTp mpencTaBieHHE O 3ajJadax aHalIW3a JUTEPATypHBIX NAaHHBIX H
COOCTBEHHOTO HKCIIEPHMEHTA

OI1IK-1.2/313 3HaTh ciocoObI HACHTU(UKALIIH B METOIaX XMMUYECKOTO aHAIIN3a

OIIK-1.2/384 3HaTh OCHOBHBIC AaHAJIUTHYECKWE CHUTHAJIBI JJII  MPOBEIACHHS
UICHTU(DUKAIIMA W KOJMYECTBEHHOTO ONpENeeHUus B (PU3UKO-XUMHUECKHUX METOMax
a”an3a

OIIK-1.2/315 3HaTh Kak UHTEPIIPETUPOBATH MOTYUYCHHbIE PE3yIbTaThl HKCTIEPUMEHTOB U
pacu€THO-TeOpeTHYeCKuX  paboT ¢  HUCIOJNIb30BaHMEM  TEOPETUYECKHMX  OCHOB
TPaJULIMOHHBIX U HOBBIX Pa3JeIOB XUMHHU

OIIK-1.2/386  MmeTrhr  mpenctraBieHHe 00  WHTEPHOJAIMH,  SKCTPAIIOJISIIUN
9KCIEPUMEHTAJIBHBIX IaHHBIX JJI HAXOXKICHHSI HICKOMBIX BETUYMH

OIIK-1.2/307 3HaTh TEOpETUYECKHUE OCHOBHI TPATUIIMOHHBIX M HOBBIX pPa3/eiioB
KOJUIOUJTHOU XUMHMU.

OIIK-1.2/388 NmeTth npeacTaBieHue o0 AIeMEHTaX KBAaHTOBOM XUMHUHU

OIIK-1.2/319 Hmetp mpencraBieHHEe O TEPMOAMHAMHUKE M TEpMOIMHAMHUKE (Ha30BOrO
paBHOBECHS.

OIIK-1.2/3u10 Mmets mnpexacraBieHue 00 3IEKTPOXMMHUHU, KUHETUKE XHMHUYECKHX
peaKLHmii, KaTaause.

Ymems:

OIIK-1.2/¥YM1 YMeTh npeioKUTh BApUAHTHI HHTEPIPETAIIMH PE3YTHTaTOB XUMHUYECKIX
SKCIIEPUMEHTOB U PaCueTOB

OIIK-1.2/YM2 YMmeTh popMyaupoBaTh BBIBOIBI IO PE3yIbTaTaM aHalKu3a JUTEPATyPHBIX
JAHHBIX U COOCTBEHHOTO SKCIIEPUMEHTA

OIIK-1.2/¥Ym3 YMeThb 00BSICHUTH pe3yIbTaThI AKCIIEPUMEHTOB u
pacy€THO-TEOPETHYECKUX PAOOT, M BEISIBUTh OCHOBHBIC TTApaMETPhI IPOIIECCOB.

OIIK-1.2/YM4 YMeTh COCTaBIATH OTUET O pe3yJibTaTax MPOBEACHHOTO SKCIIEPUMEHTA.
OIIK-1.2/¥YM5 YMmeTb coOupaTh U aHATU3UPOBATH JINTEPATypHBIC JaHHBIE.

OIIK-1.2/YM6 YMmeTh MHTEPHPETUPOBATh PE3YJIbTaThl COOCTBEHHBIX SKCIIEPUMEHTOB U
pacuéTHO-TEOPETUUECKUX  pabOT €  HCIOJIb30BAaHHEM  TEOPETUUYECKUX  OCHOB
TPaJAULIMOHHBIX U HOBBIX pa3leioB (PU3HUECKON XUMUU

Braoems:

OIIK-1.2/HB1 Bnanets HaBBIKOM pacyeToB THUITOBBIX oKa3areiei
XUMHUKO-TEXHOJIOTHUYECKUX TPOIECCOB TPH OPraHMYECKOM CHHTE3€ OWOJIOTHYECKH
AKTUBHBIX BEIIECTB

OIIK-2 CnocoOeH mpoOBOAUTH C COONIIOAEHHEM HOPM TEXHUKH O€30MacHOCTH XUMHUYECKUI
HKCIIEPUMEHT, BKIIIOUasi CHHTE3, aHAJIM3, U3yUCHUE CTPYKTYpPbl M CBOMCTB BEILECTB U MAaTe€pHajIoOB,
HCCIIEIOBAaHHE TIPOLIECCOB C UX yYaCTHEM

OIIK-2.1 Paboraer ¢ XUMHUYECKMMH BEIIECTBAMH C COOJIONECHHEM HOPM TEXHHUKH
0e30MacHOCTH

3name:

OIIK-2.1/3u]1 3Harb HOpPMBI TEXHUKH OE30MACHOCTH MO paboTe ¢ XUMHUYECKUMHU
BEIIECTBAMHU

OIIK-2.1/312 3HaTh WHCTPYKIMHM IO OXpaHEe Tpyda M TEXHUKE Oe30MacHOCTH B
aHAJIUTHYECKOH J1abopaTopuu

OI1IK-2.1/313 3HaTh OCHOBHBIE XMMUKO-TEXHOJIOTMYECKUE MPOLIECCHI IPU MIPOU3BOJICTBE
(apmaneBTH4ECKOM MPOITYKIHH

OIIK-2.1/384 3HaTh CBOMCTBA XUMUYECKUX BEIIECTB, 00YCIaBIMBAIOIINE UX OMACHOCTD,
¥ HOPMBI TEXHUKHU 0€301MacCHOCTH pabOThl C HUMHU

Ymemo:
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OIIK-2.1/¥Ym1l VYmerp paboraTb B J1a0OpaTopuu C COOJMIOACHHEM HOPM TEXHUKH
6e30macHOCTH

OIIK-2.1/¥YM2 YMeTh MOAJCPKHUBATH OCHOBHBIE MapaMeTphbl OE€30MacHOTO MPOBEICHUS
XUMHKO-TEXHOJOTHIECKUX MPOIIECCOB B MTPOU3BOACTBE (DapMaIeBTUYECKON MTPOAYKIIUU
Brnaoemw.:

OIIK-2.1/HBl Baagers HaBBIKOM Jle7IaTh  BBIBOABI IO pe3yJibTaTaM aHajau3a
AKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHYECKUX  paldoT B  IIPOM3BOJICTBE
(dhapmareBTHIeCKOM MPOTyKIIUH

OIIK-2.3 IIpoBOAMT CTaHAAPTHBIC ONEPALUHU JUIS OINpPENeICHUS] XUMHUYECKOro U (ha3oBOTo
COCTaBa BELLECTB U MaTepHalloB Ha UX OCHOBE

3name:

OIIK-2.3/3u]1 3Harb OCHOBHBIE (PUBHKO-XMMHYECKUE XAPAKTEPUCTHKH OPraHUYECKUX
COEIMHEHUN

OIIK-2.3/312 3Hatb OCHOBHBIE (U3UKO-XHUMHUYECKHE METOIbl aHAJIW3a U 3aKOHHI,
JeKalUe B UX OCHOBE

OIIK-2.3/313 3HaTh OCHOBHBIC XMMHUECKHE METO/IbI aHATN3a U XUMHUYECKUE TPOIIECCHI,
JIEXKAIIUE B X OCHOBE

OI1IK-2.3/3u4 3Hatb KiIaccu(UKAIUIO TUCTIEPCHBIX CUCTEM
OIIK-2.3/315 3HaTh METOABI OUUCTKHU JUCTICPCHBIX CHCTEM
OI1IK-2.3/3u6 3HaTh OCHOBHBIC PUHIIHIIBI aICOPOLIMOHHON XpoMarorpaduu

OIIK-2.3/3607 3Harh CTaHIApPTHBIC ONEPAMH XUMHYECKUX M (PU3UKO-XUMUUYECKUX
METO/IOB aHaJIH3a

Ymemu:

OIIK-2.3/¥Yml VYMeThb mNpOBOAWTH CTAHJAAPTHHIC OMNEPALUH TSI ONpPEICICHHS
(U3UKO-XUMHUECKUX KOHCTAHT OPraHUYECKOTO COCTUHEHUS

OIIK-2.3/¥YM2 VYMeTh TpPOBOAMTH CTaHAAPTHBIC ONEpallMd IpPH  BBHIIOJIHEHUHU
XUMHUYECKUX U (PU3UKO-XUMHUYECKUX METO/IOB aHAJIH3a

OIIK-2.3/¥YM3 YMeTh NpOBOAWUTH CTaHJAPTHBIC ONEpalMU Ui OMPEACICHUS CBOMCTB
JUCIIEPCHBIX CUCTEM.

OIIK-2.4 IlpoBoguT wHcciaenoBaHUS CBOWCTB BELIECTB M MAaTEpHUAJIOB C HCIIOJIb30BAaHUEM
CEpUIHOTO HayYHOTO 000pYyIOBaHUS

3nams:
OIIK-2.4/311 3HaTh OCHOBBI MUKPOCKOIIHY.

OIIK-2.4/382 3HaTh NPUHLOMIBI W METOABI HCCICIOBAHUS CBOWCTB BEIIECTB U
MaTepHalioB, JIeKAllMe B OCHOBE pA3JIMYHBIX THIOB CEPUHHOTO HAYYHOTO
00opymoBaHus.

OIIK-2.4/313 3HaTh NPHUHLUIBI, TO3BOJIIOUINE IMPOBOJUTH HCCIEAOBAaHHUS CBOMCTB
BEIIIECTB U MAaTepHAJIOB C UCTIOJIb30BAaHHEM CEPUIHOTO HAYYHOTO 000pyI0BaHUS

Ymems:

OIIK-2.4/Ym1 YMeTp TpOBOAWTH HCCJCIOBAHUS CBOWCTB BEIIECTB M MaTePHUAIIOB C
WCITOJIb30BAaHUEM CEPUITHOTO HAYYHOTO 000PYI0BAHUS

OIIK-2.4/YM2 YMmeTh onpenensiTh KpUTHISCKYIO0 KOHIIEHTPAIIUIO MUIIEIITIO00pa30BaHUS.
OIIK-2.4/YM3 YMeTbh U3MEpSITh BSI3KOCTD.

OIIK-2.4/YM4 VYmeTh omnpenensTh H303JICKTPUUECKYI0 TOYKY BBICOKOMOJICKYJISPHOTO
COEIMHEHUS

OIIK-4 CrnocobeH mmaHupoBaTh pabOThI XUMHUYECKOW HaINpaBICHHOCTH, O0OpabaThiBaTh U
MHTEPIPETHPOBATh TOJTYYCHHBIC PE3YJIbTaThl C HCIOJIb30BAHUEM TEOPETUYCCKHX 3HAHUN W
MPAaKTUYECKUX HABBIKOB PEIICHUS MaTeMaTHIeCKUX M (PU3MUECKUX 3a1a4
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OIIK-4.3 WuTepnperupyeT pe3ylbTaThl XUMHUYECKUX HAOMIONEHUN C HCIOIb30BAHUEM
(u3nUeCcKNX 3aKOHOB U MPE/ICTaBICHUI

3name:

OIIK-4.3/3u1 3HaTh OCHOBHBIC 3aKOHBI M MpEICTaBICHUS (GU3UKU U OHOPU3UKH,
KOTOpBIE MOTYT OBITh MCHOJIb30BaHBI NMPH HWHTEPHPETAIMH PE3YAbTaTOB XUMHUECKHUX
HaOMIONCHU.

OIIK-4.3/362 3HaTh 3aKOHBI W SBJICHUS MOJICKYSIPHOW (DH3UKH M TEPMOIMHAMHKH,
HE0OXOAMMBIE JJIs TPaMOTHOM MHTEPIpETaluy pe3yIbTaTOB XUMUYECKUX HAOIIONEHUIA.

OIIK-4.3/383 3Harh 3aKOHBI W SBJICHUS ONTHKH, HEOOXOAUMBIC JUIsI TPaMOTHOM
WHTEPIPETAINH Pe3yIbTaTOB XUMHYECKUX HAOTIONCHMIA.

OIIK-4.3/384 3HaTh OCHOBHBIC MOJIOKCHHSI XUMHUECKOW TEPMOJMHAMUKHN M KUHETHKH,
TEOPHH OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO paBHOBECHS, 3aKOH byrepa-JlambGepra-bepa

OIIK-4.3/385 3Harh NPUHIUIHAIBHBIC OTIHYMS MPUMEHEHHS (PU3HUYECKUX 3aKOHOB H
MIPE/ICTABIICHUI B KOHTEKCTE (PU3NUECKON XUMHUH

Ymems:

OIIK-4.3/¥Ym1 YMeTp HCIOIB30BaTh OCHOBHBIC 3aKOHBI U 3aKOHOMEPHOCTH (U3UKU U
O0MO(U3MKHU B IPOLIECCE MHTEPIPETALUH PE3YJIbTATOB XUMUYECKUX IKCTIEPUMEHTOB.

OIIK-4.3/YM2 YMeTh UCTIONB30BaTh 3HAHNUE 3aKOHOB U SIBJICHUN MOJIEKYISPHON (QU3NKU
U TEPMOIMHAMHUKH,  JJI1 TIPaMOTHOM HWHTEPIPETALMM pE3YJIbTaTOB XUMUYECKUX
HaOMIOACHUH.

OIIK-4.3/YM3 VYMeTh WHCIOIB30BaTh 3HAHUWE 3aKOHOB M SBJICHUM ONTHKH,  JJIS
TPaMOTHON MHTEPIPETAIMH PE3YJIETAaTOB XUMUUECKUX HAOTIONCHHH.

OIIK-4.3/YM4 YMeTh MPUMEHSTh OCHOBHBIC TOJIOKEHUSI XMMHYECKOW TEPMOIUHAMHUKHN
U KUHETHKH, TEOpUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO PpPAaBHOBECHS, 3aKOH
Bbyrepa-Jlambepra-bepa ais nHTEIpUTALIUN PE3YIBTATOB XUMUYECKOTO SKCTIEPUMEHTA.

OIIK-4.3/YM5 YMeTh HMHTEpPIpPETUPOBATh JaHHBIE C HCIOIb30BAHHEM TEOPETHUECKUX
OCHOB pa3ZieNioB (pU3HUECKON XUMHUH

2. MecTo nucuuiuiaibl B cTpykrype OIl

Hucrummmaa  (Momynb) bB1.0.11  «®usnueckass XUMHUS» OTHOCUTCS K 0OS3aTeIbHOW YacTH
o0OpazoBaTeIbHOM MPOTpaMMBbI U U3ydaeTcs B cemectpe(ax): 3, 4.

[IpeniecTByroue TUCUUIUTMHBI (TPAKTUKK) IO CBA3SIM KOMIIETEHLIUH:
b1.0.04 Maremaruka;
b1.0.06 O6mias u HeopraHu4deckast XUMUS,
Bb2.0.01(Y) yuebnas npakTuka (03HaKOMUTEIbHAS PAKTHKA);
b1.0.05 ®usuka u 6modusuka;
[Tocnenyromuye TUCUUIIIUHBI (IPAKTUKH) 110 CBA3SM KOMIETEHIIUI:
b1.0.10 ApanmuTHdeckass XUMUS;
b1.0.20 Beenenue B hapmakorneiiHbIi aHaH3;
b1.0.12 BeruncianrensHBIE METOABI B XUMHH,
b1.0.14 Konnougnass XuMus;
b1.0.15 Metponorus B XMMUYECKOM aHAJIN3E;
b1.0.13 Oprannueckas xumus;
b1.0.18 OcHoBBI (hUTOXUMUH;
Bb3.01(1) IToaroToBka K 3aIIMTe U 3aLIUTa BBITYCKHOW KBATH(DPUKALMOHHON pabOTHI;
b1.0.09 CrarucTrueckue METOBI aHAJIN3a;
b1.0.16 Teopernueckre OCHOBbI XUMUYECKHUX MPOLIECCOB;
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B mporecce u3y4eHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(GECCHOHAIBHON NesITeTbHOCTH
U PpEUICHUI0 TpodecCHOHANBHBIX 3aaad, npeaycMmoTpeHHbx PI'OC BO u obpaszoBarenbHOIM

IIPOrpaMMON.
3. O0bem AMCUMIIVIMHBI M BUABI Y4eOHO#i padoThI
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UYeTBepThlit DK3aMeH
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ceMecTp (25)
Bcero 3241 9 (194 2 [ 54 | 4 | 78 | 34 | 22 | 105 25

4. Coneprxxanme QM CHUNITHHBI

4.1. Pazgennl, TeMbl AMCUUIIMHBI M BUABI 3aHATHH
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o |2 |§8| E|5|E|E|8 |[F82&
515 28| || B |E|F |Ex5E
R |2 gl gl |5 |20 EgLE
Pazgen 1. DaeMeHTHI 69 13 16 6| 10| 24| OIIK-1.1
KBAHTOBOIi XUMHH OIIK-1.2
OIIK-2.1
Tema 1.1. Xapakrepuctuka 69 13 16 6| 10 24| OIIK-2.3
y4eOHOU quctuIInHbl. OCHOBHBIC OIIK-2.4
MOHATHSA KBAHTOBOU XUMHHU OIIK-4.3
Pa3zgen 2. Xumnueckas 75 13 4 8 10| 12| 28| OIIK-1.1
TepMOIMHAMHUKA OIIK-1.2
OIIK-2.1
Tema 2.2. XuMuueckas 75 13 4 gl 10| 12| 28|OIIK-2.3
TepMOJIMHAMHKA OIIK-2.4
OIIK-4.3
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Pasnen 3. KosiuraruBubie 11 3 2 6| OIIK-1.1
CBOICTBA PaCTBOPOB TBEPABIX OIIK-1.2
HeJIETY4YHX BelllecTB
Tema 3.3. KomnmuraruHsele 11 3 2 6
CBOICTBA PaCTBOPOB TBEPIBIX
HEJIETy4HX BEIIECTB
Pasnen 4. ®a3oBble paBHOBeCHS 43 5 20 8 10| OIIK-1.1
OIIK-1.2
OIIK-2.1
Tema 4.4. da3oBbie paBHOBECHS 43 5 20 8 10| OIIK-2.3
OIlK-2.4
OIIK-4.3
Pasnen S. Tepmogunammnueckas 25 5 12 2 6| OIIK-1.1
Teopusi pacCTBOPOB OIIK-1.2
3JIEKTPOJIMTOB OIIK-2.1
Tema 5.5. TepMoguHAMUYECKAS 25 5 12 2 6| OIIK-2.3
TEOPHUSI PACTBOPOB HJIEKTPOJIUTOB OIlK-2.4
OIIK-4.3
Pasnen 6. Tepmogunammnyeckas 27 5 12 2 8| OIIK-1.1
TeOpHs JIEKTPHUYECKUX OIIK-1.2
norennuajosn. JAC. OIIK-2.1
I[HoTenuomeTpust OIIK-2.3
Tema 6.6. TepMogUHAMUYECKAS 27 5 12 2 8| OlIK-2.4
Teopus norenuuanos. DJIC. OIIK-4.3
ITorenmomeTpust
Paznen 7. Xumuueckas 27 5 10 2 10| OIIK-1.1
KUHETHKA. OIIK-1.2
OIIK-2.1
Tema 7.7. Xumudeckast kuHetuka. | 27 5 10 2 10| OIIK-2.3
OIlK-2.4
OIIK-4.3
Paznean 8. Karaams. 22 2 5 2 13| OIIK-1.1
Tema 8.8. Karaius. 2| 2| s 2 13 %1;111?.11%5
Hroro 299 2| 54 4| 78| 34| 22| 105

4.2. Conep:kaHue pa3aejioB, TeM JUCHMILIMH U (JOPMBI TeKyIIero KOHTPOJIA

Paszoen 1. Dnemenmol K6anmoeou xumuu

Tema 1.1. Xapaxmepucmuxa yueoHou oucyuniunvi. OCHOBHbIE NOHAMUSA KEAHMOBOU XUMUU

Omnpenenenre GU3NIECKOM XMMHUHU, OCHOBHBIC 33]1a4d U OCHOBHBIC Pa3feiibl. DJIEeMEHTHl KBAHTOBOH
xumuu. OCHOBHEIE IIOHSATHSI W CBOMCTBA KBAHTOMEXAHUECKHUX CHCTEM. OJIEMEHTHI KBAaHTOBOU
xuMuH. CIIEKTPOCKOIHUS aTOMHAsI K MOJICKYJIsTpHAsI.

Texymuii KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIICHOYHBIC MaTEPHAITBI

Konnoksuym

KonTponsHas padota

Otuer o naboparopHoii paboTe
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Pa3zoen 2. Xumuueckas mepmoounamura

Tema 2.2. Xumuueckas mepmoOuHamuxa

OCHOBHBIC TIOHATHS XUMHYECKOW TEPMOIMHAMHMKH. MHUKPOCKOMHMYECKOE M MAaKpOCKOIHYECKOe
ONMCAaHHE CHUCTEMBL. TepMOIMHAMHUYECKHE BEIUYMHBL TepMOIM-HAMHUYECKHUE TapamMeTpsl |
TepMoauHaMuyeckue (QyHkmuu. TepmommHamudeckue mpouecchl. Ilpomeccsl oOparumeie U
HEoOpaTHMbIe; PAaBHOBECHBIE M HEPABHOBECHBIC; CAMOIIPOM3BOJIBHBIC M HE CaMONPOHM3BOJIBHEIC.
TepmonuHaMudeckast BEpOSTHOCTb. DHTPOIHUS CHCTEMBI. 3aKOH BO3pAcTaHUS SHTPONUH. TpeTbe
HayaJl0 TEePMOIMHAMMKH. TeraoeMKOCTh BellecTBa.BnusHue TteMmepaTypbl Ha TEIUIOEMKOCTb.
[Tonsatue sHranbnuu. TeruoBoit addexr mpouecca. HyneBoe n mepBoe Ha4aao TEPMOJUHAMUKH.
3axoH ['ecca. IlpaBuia pacuera TeruioBoro 3¢¢exra XUMUYECKoro mporecca. 3akoH Kupxrodda.
Bropoe Hauano TepMOIMHAMMKH JUIS 3aKpBITHIX cucTeM. OOOOIIEHHBIN MepBhId M BTOPOW 3aKOH
TEPMOJMHAMUKHU JUIS 3aKPBITHIX cucTeM. TepmoaumHamMuueckue moTeHiuansl. JHeprus [nbbca u
cBoOoxHass »Heprusi lembmronpua. DHeprus [mb60ca kak Mepa BO3MOXKHOCTH W HarpaBlICHHS
MPOTEKAHUS XUMUUECKON peaKklnu. DHTPOIUS KaK Mepa CBA3aHHOM YHEPrUn

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIS, OLIEHOUHBIE MaTEpUaIbI

KomnokBuym

Otuer o naboparopHoii paboTe

ColOecenoBanue

Pa3zoen 3. Konnuzamuensie ceoiicmea pacmeopos meepovix Heaemyuux 6euiecme

Tema 3.3. Konnueamuenvie ceoticmea pacmeopos meepovix Helemyuux euecms

KonmnuratuBHble CBOMCTBA pPAcTBOPOB TBEPABIX HEJNETyuux BemiecTB. Kpuockonuueckas
nocrossHHasi. lloBelllleHHE TeMIlepaTypbl KHUIICHUS PAcTBOPa TBEPAOrO HEJIETY4Yero BELIECTBA B
KHUIKOCTH. DOYITHOCKOITNYECKas MOCTOSHHAS

Texyuuit KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIIbI
KonTpoas camocTosTenbHON paboThI

Pa3zoen 4. @azoevie pasnosecus

Tema 4.4. @aszosvie pasrosecus

®azoBbie paBHOBecHs. llonsTue ¢a3pl. DazoBbie nuarpamMMbl. buHapHble cuctembl. [IpuHIUIBI
aHanmu3a (a3oBBIX auarpaMM. TepMudeckuil ananu3. MeTonmel pa3ieieHHss OYUCTKH BEIIECTB.
MHOTOKOMIIOHEHTHBIE CUCTEMBI. 3aKOH paclpeaeaeHus. DKCTPAKLIMS.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

KomnokBuym

KoHTposb camocTosiTebHON paboThI

OtyeT no naboparopHoii padoTe

Pa3zoen 5. Tepmoounamuueckan meopus pacmeopos 31eKmpoaumos
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Tema 5.5. Tepmoounamuueckas meopusi pacmeopos 31eKmpoIunmos

TepmoauHamuyeckas TeOpHs PacTBOPOB AEKTPoauToB. [loHATHE 51EKTpONHUTA. DNEKTPOJIUTHI
cuibHbIe U cialble. [Ipoliecchl TokonepeHoca B pacTBopax 3eKTpoauToB. KonaykromeTpusi.

Texyuuii KOHTPOJIb
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

KomnokBuym
KoHTpons camocTosTensHOM paboTh

OtyeT no naboparopHoii padoTe

Pa3zoen 6. Tepmoounamuueckan meopus nekmpuueckux nomenyuanos. 3/C. Ilomenyuomempusn

Tema 6.6. Tepmoounamuueckas meopus nomenyuanos. I/]C. I[lomenyuomempus

Tepmonunamuueckass Tteopusi mnoreHuuanoB. JJ[C. TlanbBanuueckue 3meMeHThl.  Buabl
rajJbpBaHUYECKUX 3JIeMEHTOB. [loTeHuMOMETpHSL.

Texymui KOHTPOJIb
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

Konnoksuym
KonTpoas camocTosTenbHON paboThI

Otuer o naboparopHoii paboTe

Pa3zoen 7. Xumuueckan kunemuka.

Tema 7.7. Xumuueckas Kunemuxa.

XuMHu4YecKass KUHETHKA. XHWMHYeCKas KHHEeTHKa ¢opMaibHas W MoJekymsapHas. (OCHOBHBIE
NPUHIMIIBI W METOABl aHainu3a (opmanbHOW KuUHETHKH. (OCHOBHBIE TEOPUU MOJICKYIISIPHOU
XUMHUYECKON KNHETUKA

Texymui KOHTPOJIb
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

Konnoksuym
KonTpoas camocTosTenbHON paboThI

Otuer o naboparopHoii paboTe

Pa3zoen 8. Kamanus.

Tema 8.8. Kamanus.

Karamuz. OOmme TOMOXKEHHWS W 3aKOHOMEPHOCTH — Karayju3a. | OMOTEHHBIM  KaTayms.
KucnorHo-ocHoBHOM  Kartanu3. | OMOreHHO-KaTaJUTHUYECKHE  PEaKIUH,  KaTaJu3upye-Mble
KOMIUJIEKCHBIMHU COeAMHEHUSIMU. DEepMEHTAaTUBHBIN KaTain3. [ eTeporeHHbli KaTaaus

Texymui KOHTPOJIb
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

KoHTposb camocTosiTebHON paboThI
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4.3. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuennsi. Koncyabranum B nepuon ceccuu (2 4.)
Pa3znen 1. DiieMeHTHI KBAHTOBOW XUMHU
Tema 1.1. Xapakrepuctruka ydeOHOU TUCIUTIINHBL. OCHOBHBIC TTOHATHUSI KBAHTOBOW XUMUHU

Tema 2.2. Xumudeckasi TEepMOJAMHAMUKA

Tema 3.3. KosuturatuBHbie CBOMCTBA pacTBOPOB TBEP/ABIX HEJIETYUMX BEIIECTB
Tema 4.4. @a3oBbIe paBHOBECHUS

Tema 5.5. TepmoguHamMuyeckasi TEOpUsi pAaCTBOPOB AJIEKTPOIUTOB

Tema 6.6. Tepmogunamuyeckast Teopust noreHuuano. JJC. [Torenmomerpus
Tema 7.7. Xumuueckass KHHETHKA.

Tema 8.8. Karanuz. (2 4.)
Pa36op BOonmpocoB K MPOMEKYTOUHOM aTTeCTalllu.

4.4. Conep:xxaHue 3aHATHI CEMHMHAPCKOI0 THIIA.

Ounas popma o0yuenusi. Koncyjabrauuu B nepuox reopernyeckoro ooydenus (54 4.)
Paznen 1. DiaemMeHThl KBaHTOBOM XuMuu (13 4.)
Tema 1.1. Xapakrepuctuka y4eOHOW AUCHUTUTHHBI. OCHOBHBIE MOHSTHS KBAaHTOBOW XUMUU

(13 4.)
Koncynpranuu o reMe JIeMeHThI KBAHTOBOW XUMUU
Tema 2.2. Xumuueckast tepmoguHamuka (13 4.)
Koncynpranuu mo remMe XumMudeckasi TepMOAMHAMHKA
Tema 3.3. KonnmuraruBHbie CBOWCTBA PACTBOPOB TBEP/BIX HEIETYUHX BEIIEeCTB (3 4.)
Koncynpsranuu no reme KonmuraruBHble CBOWCTBA paCTBOPOB TBEPBIX HENETYUNX BEIIECTB
Tema 4.4. ®azoBbie paBHOBecHs (5 4.)
Koncynpsranuu no reme ®a3oBbie paBHOBECHS
Tema 5.5. TepMoarHaAMHUYECKast TEOPHS paCTBOPOB IEKTPOIUTOB (5 4.)
Koncynpsranuu o reme TepmoanHaMudeckas TCOPUSI paCTBOPOB AIIEKTPOIUTOB
Tema 6.6. Tepmonuramuaeckas teopus noreHnuanoB. I/C. [Torenmmomerpust (5 4.)
Koncynpsraumu no reme TepmoanHamuueckas Teopus noreHuuanos. J/C. Ilorennmomerpust
Tema 7.7. Xumudeckass KHHETHKA. (5 9.)
Koncynpranuu no reMe XumMudeckasi KHHETHKA.
Tema 8.8. Karanuz. (5 4.)
Koncynsrauuu no teme Karanus

4.5. Conep:xaHue 3aHATHI CEMHMHAPCKOIO THIIA.

Ounas popma 00yuenusi. KOHTAaKTHBIE Yachl HA aTTECTAIMIO B Nepuox o0ydyeHus (4 4.)
Pa3znen 1. DiieMeHTHI KBAHTOBO XUMUM
Tema 1.1. Xapakrepuctuka yueOHOU AUCHUILTUHBL. OCHOBHBIE TIOHSATHS KBAHTOBOW XHMHH
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Tema 2.2. Xumuueckasi TepMoguHamMuka (4 4.)

Tema 3.3. KomuratuBHbIEe CBOMCTBA paCTBOPOB TBEPABIX HENETYUHX BEILIECTB
Tema 4.4. ®azoBble paBHOBECUS

Tema 5.5. TepMonrHamMu4eckas T€OpHs paCTBOPOB HJIEKTPOJIMTOB

Tema 6.6. Tepmoaunamuueckas teopus norenunanon. IC. [TorenunomeTpust
Tema 7.7. XumMu4ueckass KUHETHKA.

Tema 8.8. Katanus.

4.6. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuenus. JladboparopHbie 3ansaTHs (78 4.)

Pasznen 1. DnemenTbl kKBaHTOBOM Xumum (16 4.)

Tema 1.1. Xapakrepuctuka yuyeOHOW AUCTUTUIMHBL. OCHOBHBIC TIOHSITHS KBAHTOBOM XMMHH
(16 4.)
1. Pacuer koHIIeHTpanuii pacTBOpoB. [Ipurorosnenue pacTBOpoB. 3HAKOMCTBO C METOIUKON PabOTHI
Ha cnekTtpodoromerpax. Dotomerpudeckne usMepeHus. OOpaboTka HSKCIEPUMEHTAIBHBIX
PE3yIBTATOB.
2. PacueTt xoHIIeHTpanuii pacTBOpoB. [Ipurorosnenne pacTBOpoOB. 3HAKOMCTBO C METOIUKON PabOTHI
Ha noisipumetpe. [longpumerpuueckue namepenus. O6padoTka SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB.
3 3HAKOMCTBO C YCTPOMCTBOM M TPHUHIUIIOM paboThl pedpakromeTpoM. AbOOGe. MccnemoBanue
cupToB Ha pedpakromeTpe A0Oe. KauecTBeHHBIN aHAIN3 pehPaKTOMETPHUESCKUM METOJIOM.
4. PacyeT KOHLEHTpanuid pacTBOpPoB couptoB. IlpuroroeneHune pacTtBopoB. KosnuecTBEHHbIH
aHanu3 B peppakromeTpun. OOpaboTKa SKCTIEPUMEHTAIBHBIX PE3yJIHTAaTOB.

Tema 2.2. Xumuueckasi TepMOAMHaAMUKa (8 4.)
1. Beibop MomenbHOro 0OBeKkTa. PacueT KoHIEHTpanuii pacTBOpoB. I[IpuroToBieHue pacTBOPOB.
3HAKOMCTBO C METOIUKOM ONpeeIeHNs KOHCTAHThI TUCCOUUalnu (POTOMETPUUECKUM METOIOM.
2 ®oromerpuueckue nzMepenus. O6padboTka HIKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB.

Tema 3.3. KomuratuBHbIEe CBOMCTBA paCTBOPOB TBEPABIX HENETYUHX BEILIECTB

Tema 4.4. ®azosble paBHOBecus (20 4.)
1. 3HaKOMCTBO C METOAMKOM TEPMHUYECKOTro aHayin3a. CHATHE KMHETUYECKUX KpUBBIX. [locTpoeHue
AKCIIEPUMEHTAJIbHON (pa30BOM uarpamMmbl PaBHOBECHS JKHUIKOCTh — KpHcTaml. I[IpoBenenue
pacuetoB 1o ypaBHeHuto lIpenep. ConocraBnenue pe3yabTaToB 3KCIIEPUMEHTA U TEOPHUH.
2. CHATHE KUHETHYECKHX KpUBBIX. [locTpoeHHE »HSKCHepruMeHTaIbHOW (ha30BOM JgUArpaMMBbl
PaBHOBecus kuagkocTh — KUAKOCTh. IIpoBeaenue pacueroB. ComnocTtaBieHUE PE3YJIBTATOB
AKCIEPUMEHTA U TEOPHH.
3. CHsATHE KUHETHYECKUX KpUBBIX. [loCcTpoeHHMe »SKCrepuMEHTaIbHOW (a30BOM auarpaMMbl
PaBHoBecus xuakocts — nap. [IpoBenenue pacueros. ComnocraBieHe pe3yabTaToB SKCIIEPUMEHTA U
TEOPUH.
4. TIpoBeneHue OJHOKPATHBIX M IPOOHBIX IKCTPAKIIUI HO/Ia U3 BOAHOTO PacTBOPA.
5. KonmnmokBuyMm 1o Teme « TepmoarHamuka (ha3oBOro paBHOBECHS.

Tema 5.5. TepmoauHamuueckasi TEOpUs pacTBOPOB MEKTPOIUTOB (12 4.)

1. 3HaKOMCTBO C METOAMKON U3MEPEHUSI AMEKTPUUECKOM TPOBOIUMOCTH pacTBOPOB. KoHayKTOMETD.
3HAKOMCTBO C METOJUKON KOHAYKTOMETPUUYECKUX U3MEPECHUH.
2. [IpuroroBieHne pacTBOPOB CIA0BIX U CUIIBHBIX 3JIEKTPOIUTOB. KOHAYKTOMETpHUECKOe
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U3MEpeHNe MPUTOTOBICHHBIX PAacTBOPOB. Pacder KOHIIEHTPAIIMOHHON KOHCTAHTHI JTUCCOLMALINU.
[IpoBeneHmne TUTPOBAaHUS PACTBOPOB AIEKTPOIUTOB

3. KommokBuym mno teMe «TepMommHaMuueckass TEOpHUsI PACTBOPOB 3eKTposuToB. IIponeccs
TOKOIIEPEHOCA B PACTBOPAX DJICKTPOIUTOBY.

Tema 6.6. Tepmonunramuaeckas teopus moreHuanoB. I/ C. [Torenmomerpust (12 4.)

1. 3HakomcTBO ¢ paboroit moreHimomerpa (pH — wmerpa). [IpuroroBneHue pacTBOPOB.
[Torenmomerpuueckue naMepenus. OnpeaeseHne TePMOJIUHAMUYECKON KOHCTAHTBlI PaBHOBECHUS.
2. 3HakoMcTBO ¢ paboroii moreHnimomerpa (pH — wmerpa). [lpuroroBieHue pacTBOPOB.

[Torennmomerpuueckue uzmepenus. Onpenenenue OypepHoit emxoctu. [locTpoenne 3aBUCUMOCTH
OyhepHoii eMkocTH OT cocTaBa OypepHOTro pacTBOpa.
3. KomtoxkBuym no teme « TepmoarHaMuueckast TEOpUs AEKTPUUECKUX TOTEHLIUATIOBY.

Tema 7.7. Xumuueckast kuaetrka. (10 4.)
1. ®oroMeTpuuecKoe CHATHE KHUHETHMUECKMX KpUBBIX. l3yueHue BIMSHMS TeMIleparypbl H
KOHLIEHTpalM1 Ha KUHETUKY XUMUYECKON peakuu. PacyeT KUHETUYECKHUX TapaMeTpOB
2. CHATHE KMHETUYECKUX KPUBBIX. 3yueHue BIMsSHMS TEMIIEpaTypbl U KOHLIEHTPALMY Ha KHHETUKY
XUMHUYECKOMN peakuu. Pacuer KWUHETHYECKUX MTapaMeTpOB
3. KomnokBuyM 1o Teme « XMMHYECKasi KHHETHKay (2 yaca).

Tema 8.8. Karanus.

4.7. Conep:xaHue 3aHATHH JEeKIIHOHHOI0 TUIA.

Ounas ¢popma o0yuenns. Jlekuuu (34 4.)

Paznen 1. DaeMeHTHI KBAaHTOBOM XumMum (6 4.)

Tema 1.1. Xapakrepuctuka yuyeOHOW AUCIUTUIMHBL. OCHOBHBIC TIOHSITHS KBAHTOBOM XMMHH
(6 4.)
1. Onpenenenue (u3MYeCcKOl XUMHHU, OCHOBHBIC 3aJadd W OCHOBHBIC pa3leiibl. IJIEMEHTHI
KBaHTOBOW XHMMHMH. OCHOBHBIE MOHSATUS M CBOMCTBa KBAaHTOMEXAHUYECKUX CHUCTEM. OJIEMEHTHI
KBaHTOBOM XUMHH. CIIEKTPOCKONHS aTOMHAs! M MOJIEKYJIIpHasl.
2. Onrtuyueckoe wu3NydeHUEe. XapaKTEPUCTUKHW ONTHYECKOro u3inydeHus. CBET €CTECTBEHHBIH U
NoJsIpU30BaHHHBIN. [Inock ONOJIIPU30BaHHBIA CBET. BpallleHne MI0CKOCTH MOJspU3aluu
MOJISIPU30BaHHOTO cBeTa. ONTHYECKH aKTUBHOE BEIIECTBO. YTOJ ONTHYECKOTO BpallleHUs. 3aKOH
buo. Iongpomerpus.
3. IIpenomnenne cBera BeniecTBoM. [lokazarens mpenomsieHus. BiusiHue temmneparypbl U JJIMHBI
BOJIHBI ONTUYECKOTO M3Iy4YeHMsI Ha MOKa3aTellb MpenoMiieHus. YpaBHeHue MakcBemia. MomsipHas
pedpakmus. Tabmumsr Dorens. Pedpakromerpus. Pedpakromerpuueckoe ompeneneHue YruCTOTHI
JIEKapCTBEHHBIX (hOPM.

Tema 2.2. Xumnueckast tepmoguHamuka (10 4.)

1. Tepmomunamuka. Xumudeckas TepmoauHamuka. OmnpeaeneHue. MHUKPOCKONUYECKOE U
MaKpPOCKOITMYECKOE OMHCAHHE CHUCTEMBbl. TepMOIUHAMUYECKHE BEIMYUHBL. TepMOIMHAMH-YECKUE
BEJIMYMHbl ~ MHTEHCHUBHbIE M  OKCTEHCUBHBIE.  TepMOAMHAMMYECKHE  MapamMeTpbl U
TepMOAMHAMUYeCKUe (QYHKITHH.

2. Tepmommnamuueckue mporecchl. IIporeccsl oOparuMple W HEoOpaTHMMbIC, PaBHOBECHBIE U
HEPaBHOBECHBIE; CAMOIIPOU3-BOJIbHBIEC U HE CAMOIIPOU3BOJIbHBIE. TepMonHaMUYecKasi BEpOSTHOCTbD.
DHTPONUS CUCTEMBI. 3aKOH BO3PAaCTaHUs SHTPOIHHU.

3. CranmaptHoe cocTosiHuE. TpeThe Hadano TEePMOAMHAMHUKH. TerioeMKOCTh BemiecTBa. OOrmias
TEII0EMKOCTbh, TEIUIOEMKOCTD YIeIbHAs U MOJISIPHASL.

4. BiausiHue TeMriepaTypbl Ha TeruioeMKocTh. [lonsTre sHTambnuu. TerutoBoi 3¢ @dexT mporecca.
HyneBoe u nepBoe Hayano TepMOIUHAMHUKY.

5. 3akon I'ecca. CnenctBus u3 3akoHa ['ecca. IIpaBumiia pacdera TermoBoro 3¢dexra XuMHUIECKOTO
nporecca. 3akoH Kupxrodda. Tem-nieparypusiii koaddurment temnooro 3¢pdekxra. Bropoe Hauamso
TEPMOJIMHAMUKH JIJIs1 3aKPBITHIX cUcTeM. OOOOIMEHHBIN TIEPBBIA U BTOPOU 3aKOH TEPMOIUHAMHKHU
JUISL 3aKPBITBIX CHCTEM.
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Tema 3.3. KomuratuBHbIE CBOMCTBA paCTBOPOB TBEPABIX HENETYUHX BEIIECTB (2 4.)
KonnuratuBHble cBOMCTBA paCTBOPOB TBEPABIX HEJIETYYHX BELIECTB
Tema 4.4. ®azoBble paBHOBecUs (8 4.)

1.Arperarnoe cocrosiaue u ¢aza. da3oBoe paBHOBecus. Bapu-antHocTh cuctemsl. IlpaBuno ¢as
I'u66ca. YcmoBus paBHOBecusi (a3. DazoBeie mepexonnsl. CocymectBoBanue ¢a3z. Dazosas
muarpamma. [lpunmunel KypnakoBa. bunapabie cuctembl. 3HaueHue ¢a3oBBIX TUarpamMm it
dapmaruu. PaBHOBecusi KpucTama — JKUIKOCTh. YpaBHeHue Illpenepa ®denomeHo-morHuYecKOe
OIHCaHKE MPOIECCa KPUCTAIIU3AIUH.
2. PaBHOBecue XHMAKOCTh — JKHAKOCTh. OTpaHMYEHHO PAcCTBOPUMBIE KHAKOCTH. [lnarpamma
COCTOSIHMSI CHUCTEMBI C BEpXHEH KpPUTHYECKOH TeMIEepaTypoil, IuarpaMMa COCTOSIHUSI CHCTEMBI C
HIDKHEH KPUTHUYECKOM TeMIepaTypol, auarpaMMa COCTOSIHUSI CHUCTEMbl C BEpPXHEH U HWKHEU
KPUTHYECKUMU TeMIIepaTypaMu.
3. PaBHOBecue XuakoCThb — map. B3aWMHO pacTBOpHMBIE KHAKOCTH. JluarpamMma COCTOSHMS
peanbHBIX B3aUMHO CMELIMBAIOUINXCS KUIKOCTeH. [lomokuTenbHOe M OTpHUILIATENbHOE OTKIIOHEHHE
oT 3akoHa Payus.
4. MHOTOKOMIIOHEHTHBIC CHCTEMBI. 3aKOH pacmpenencHus. Okcrpakmus. Kmaccuduxarms.
OcCHOBHbBIE CTaJAMU U YCIOBUS SKCTpakIUU. D(P(HEKTUBHOCTh HSKCTPAKIUH. OKCTPAKIUH THU-TIA
TBEPOE TEJNO — )KUIKOCTh

Tema 5.5. TepmoguHamMuueckasi TEOpHs paCTBOPOB JIEKTPOJIUTOB (2 4.)

TepmopnHaMuueckas TeOpUs pacTBOPOB AEKTposnuToB. IIpomeccel TokomepeHoca B pacTBOpax
JJIEKTPOJIUTOB

Tema 6.6. Tepmonuramuaeckas teopus noreHnuanoB. I/ C. [Torenmomerpust (2 4.)
TepmonuHamuueckass teopuss oxnc. lloHsatue anekTpuueckoro mnoreHuuana. PaBHOBecHBIE
AJIEKTPOJHBIE IPOLECCHL. DIEKTPOAHbIE MOTEHIM AL, CTaHJapTHBIE AIEKTPOJHbIE NOTEHIIMANbI. P
HanpspkeHuil. Jnddy3noHHBINH moTeHIMan. DIeKTPOABIDKYIAs cuia. [anpBaHMYECKUN SJIEMEHT.
TepmonuHamuueckas Teopusi 37ac. YpaBHeHHMe HepHcra. OKCIEpUMEHTAIbHOE OIPEICIICHUE
ANIEKTPOIHBIX MOTeHNIMaNoB. CTaHAAPTHBIA BOAOPOAHBIN 3nekTpon. OOparumeie U HeoOpaTUMbIE
anekTponsl. Krnaccugukanuss oOpaTuMmbix 37eKTpoaoB. [loTeHImoOMeTpUYecKoe OmnpeaeIeHue
¢bu3nKo-XuMUUECKUX BenuunH. [loTeHmomeTpus npsimasi 1 KOCBEHHas!.

Tema 7.7. Xumuueckas KUHETHKA. (2 4.)

Ompenenenne KUHETUKH XUMHUYeCKHX peakuuid. Kiaccudpukanms. dopmanpHas XuMHUYECKas
KMHETHKa M MOJEKYIsipHas XuUMHUYecKkas KuHeThKa. OCHOBHBIE MNPUHIUIBI (QOpMalIbHOM
XUMHUYECKON KUHETUKH. CKOpocTh peaknuu. Kunernueckoe ypaBHeHue. KuHeTnka peaknuii B
CTaTUYECKUX YCIOBHUAX. MeToAbl onpeeseHus Mopsaaka XUMIUUeCcKX peakuuid. CoKHbIE peaKInu.
[Ipunun neranbHOTO paBHOBecHs. KuHeTHKa reTeporeHHbIX peakiuil. BiusHue Temreparypsl Ha
CKOPOCTh  peakuuu. YpaBHeHHEe AppeHuyca. MolekyasipHas  XUMHUYECKass  KHHETHKA.
MonekyaapHOCTh XUMHUYECKUX peak-Iuid. OCHOBHBIE TEOPUU MOJIEKYISIPHOM XUMHUYECKOMN
KMHETUKU. Teopust aKTUBHBIX CTOJKHOBEHHH. Teopusi akTUBHPOBAaHHOTO KOMILIEKCA.
Tema 8.8. Karanuz. (2 4.)

Karamuz. OOmme monmoKeHHWss UM 3aKOHOMEPHOCTHM — KaTaiu3a. [ OMOTeHHBIM — Karanwms.
KucnorHo-ocHoBHOM ~ Kkatanu3.  [OMOreHHO-KaTalMTUYECKHE  PEAaKUUH,  KaTaJIu3upyemble
KOMIUIEKCHBIMU COeqUHEHUAMU. DEepMEHTATUBHBIN KaTalu3. | €eTepOreHHbIN KaTaau3

4.8. Conep:xaHue 3aHATHII CEMHMHAPCKOI0 THIIA.

Ounas ¢popma o0yuenus. [Ipakrtudeckue 3ansaTus (22 4.)

Pa3znen 1. DiaeMeHTHI KBaHTOBOM xumuu (10 4.)

Tema 1.1. Xapakrepuctuka y4eOHOW AUCHUTUTHHBI. OCHOBHBIE MOHSTHS KBAHTOBOW XUMUU
(10 1)
1. Pacuer sHTaNbIUU XUMUYECKUX PEAKLIUM.
2. OmnpenencHue HANpaABICHUS NPOTEKAHUS XUMHUYECKUX peakuui. CBoOomHas »Heprus u
JBIKYIIAS CHJIa XUMUYECKUX PEaKIIiA.
3. Pacuer TeruioBoro ¢ (hekra XUMHUECKO peakiiuy B CTAHAAPTHBIX YCIOBHUSX.
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4. Pacuer TeroBoro 3 pexra XUuMHUIECKON peaKIuu IpH 3aJaHHOW TeMIiepaType.
. KoaTponsnas padora Ne 1.
Tema 2.2. Xumudeckast TepmoguHamuka (12 4.)

9]

. Beruucnenme XuMHU4YeCKUX PaBHOBECHH ¢ y4eToM mornpaBok 1o Kupxrody.

. PacueT n306apHO-M30TEpMUUECKUX MTOTEHIIAIIOB.

. Pacder BpIXO/1a XUMUYECKON PEAKIUU.

. OCOOEHHOCTH TEPMOANHAMUYECKUX PACUETOB JIJIsl TETEPOr€HHBIX XUMHUECKUX PEaKIIHH.
. Bbruucnenme XuMHYeCKUX PaBHOBECHH ¢ y4eToM morpaBok 1o Kupxrody.

. KonTtponpHnas pabora Ne 2. PacueT BbIx0J]a XUMHUYECKON peaKIuu.

Tema 3.3. KosuturatuBHbie CBOMCTBA pacTBOPOB TBEP/ABIX HEJIETYYUX BEIIECTB

AN N AW

Tema 4.4. ®a3oBbie paBHOBECUS

Tema 5.5. TepmoguHamMuyeckasi TEOpUsi pACTBOPOB AJIEKTPOITUTOB

Tema 6.6. Tepmoguuamuyeckas Teopust noreHuuanos. JJC. [Torenmomerpus
Tema 7.7. XuMudeckass KHUHETHKA.

Tema 8.8. Karanus.

4.9. Conep:kaHue caMOCTOAAITEJIbHOI PadOThI 00yYAKOIIUXCS

Ounas ¢popma o0yuenuns. CamocrosiTesibHast padora crygenra (105 4.)
Pasznen 1. DieMeHTHI KBAHTOBOM XuMum (24 4.)
Tema 1.1. Xapakrepuctuka yuyeOHOW AUCIUIUIMHBL. OCHOBHBIC TIOHSITHS KBAHTOBOM XMMHH
(24 4.)
1. CamocCTOATENBHOE N3YUYEHHUE KOHCTIEKTA JICKIIUI B TEUEHUE CEMECTpa
2. [loaroroBka Kk 1a00paTOPHBIM padboTaM: U3yUeHHE MaTepuala JIabopaTopHOH padOThl, OTBETH HA
KOHTPOJIBHBIE BOIPOCHI YICOHBIX TTOCOOHUH.
3. IloaroroBka K KOJUIOKBUyMaM: M3yueHre marepuaia no TeMe KoJJIOKBUyma
4. [TonroToBka K KOHTPOJIbHBIM paboTaM: U3yuyeHHe MaTepHalia o TeMaM KOHTPOJIbHBIX paboT
5. IloaroroBka K 3a4eTy
Tema 2.2. Xumuueckasi TepMognHamMuka (28 4.)
1. CamocCTOATENBHOE N3YUYEHUE KOHCTIEKTA JICKIIUI B TEUEHUE CEMECTpa
2. IloaroroBka Kk 1a00paTOPHBIM padboTaM: U3yUeHHE MaTepuala JJabopaTopHOH padOThI, OTBETH HA
KOHTPOJIBLHBIE BOIIPOCHI YICOHBIX TTOCOOHUH.
3. IloaroroBka K KOJUIOKBUyMaM: M3yueHne marepuaia no TeMe KoJJIOKBuyma
4. [TonroToBka K KOHTPOJIbHBIM paboTaM: U3yueHHe MaTepHralia o TeMaM KOHTPOJIbHBIX paboT
5. IloaroroBka K 3a4ery.
Tema 3.3. KomuratuBHbIE CBOMCTBA paCTBOPOB TBEPABIX HENETYUHX BEIIECTB (6 U.)

Tema 4.4. ®azosbie paBHoBecus (10 u.)

Tema 5.5. TepmoguHamMuueckasi TEOpHs paCTBOPOB IEKTPOJIUTOB (6 U.)

Tema 6.6. Tepmonunamuueckas teopust norenuuanoB. I/C. [Torenuumomerpus (8 4.)
Tema 7.7. Xumnueckasi kuetuka. (10 4.)

Tema 8.8. Karanmus. (13 u4.)
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1. CamocCTOATENBHOE N3YUYEHHUE KOHCTIEKTA JICKIIUI B TEUEHUE CEMECTpa

2. [MoaroroBka Kk J1a00paTOPHBIM padboTaM: U3yUeHHE MaTepuala JIabopaTopHOH padOThI, OTBETH HA
KOHTPOJIBLHBIE BOIIPOCHI YICOHBIX TTOCOOHUH.

3. IloaroroBka K KOJUIOKBUYMaM: M3yueHne marepuaia no TeMe KoJJIOKBUyma

4. ITonrotoBka K 3K3aMeHy

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

Ilpomesxcymounas ammecmayus. 3auem, Tpemuu cemecmp.

[IpomexyTouHast arTecTalusi NpoBOAMTCS B ¢opMme 3ayeTa. 3adeT MPOBOAUTCA B BHJE
MOCJIEJIOBATEILHON OIICHKM TMpernoAaBareieM MNOpPTPOINO CTyAeHTa U HaIUCaHHUS CTYIEHTOM
pacueTHO-TpaduIecKoil padoTHI.

B pamkax arTecTanuu npenycMOTpPeHO MOCIIEA0BaTeIbHOE OLIEHUBAHUE MOPT(OINO U BBHITOTHEHUE
KOMITJIEKCHOTO 3aJJaHUs OTBETA.

[Topsimok nmpoBeneHus 3a4yeTa:

1. 3aueT mpoBOAMTCS B MEPUOI TEOpETUUECKOTO 00yueHus. He momyckaeTrcs mpoBeneHHue 3adeTa Ha
MOCJIETHUX ayTUTOPHBIX 3aHATHSIX.

2. IlpenogaBarens MPUHUMAET 3a4eT TOJIBKO MPU HaJUYMU BEJOMOCTH W HaJIeXalluM 00pazom
o OpMIIEHHOM 3a4eTHON KHW)KKH WJIM MPU YCIOBHM MPOXOXKIACHHS CTYICHTOM HACHTU(UKAIMU B
YCTaHOBJIEHHOM HOPSIJIKE.

3. Pesynbrar 3auera oObsIBIIIETCS CTYIEHTY HEMTOCPEICTBEHHO MOCIIE €0 CIauH, 3aT€M BBICTAaBIISETCS
B BEJOMOCTh M 3aU€THYIO KHUXKKY CTyaeHTa. [lomoxuTenbHas OllEHKa 3aHOCSTCS B BEIOMOCTb U
3a4EeTHYIO KHUXKKY, HEY/IOBIETBOPUTEIbHAS OLIEHKA MPOCTABJISETCS TOJBKO B BEIOMOCTU. B ciyuae
HESIBKH CTYACHTA JUIS CJa4y 3a4eTa B BEIOMOCTH BMECTO OLIEHKH JENAETCs 3alUCh «HE SIBUJICS.
[Ipn cpaue 3auera CTYAEHTY HIpPEIOCTABIAETCS BO3MOXKHOCTH TPEABAPUTENILHON IOATOTOBKU K
OTBETY B T€UEHUE 15 MUHYT.

[Toprdonno cTymeHTa OIEHUBAETCS B KATETOPHUAX «3a4T€HO - HE 3auTeHo». OreHka '"3auTeHo"
BBICTABIIAETCA TpPH COONIOACHUM CTYACHTOM TpeOOBaHMH KO BCEM »3JeMEeHTaM MopTdonuo.
PacuetHo-rpadguueckass paboTa OLIEHHBAaETCA KaK «3au4T€HO», €CIU CTYACHT HE JOMyCKaeT
MOTPEIIHOCTEH, HETOYHOCTEH W OLIMOOK, KOTOpble HE CIOCOOEH YCTPaHWUTh IOJ PYKOBOACTBOM
MIPETo1aBaTeNs.

Ecam mo wrtoram mpoBen€HHOW MPOMEXKYTOYHOM aTTeCTalldd XOTS Obl OfHA W3 KOMIIETEHIIUW HE
chopmupoBaHa Ha ypOBHE TpeOOBaHWUN K ITUCIUIUIMHE B COOTBETCTBHH C OO0pa3oBaTeIbHOU
mporpaMMoi  (pe3ysibTaTbl 00yYaromIeToCss HE COOTBETCTBYIOT KPUTEPHIO C(HOPMUPOBAHHOCTH
KOMITETEHIMH ), 00y4aroIeMycsl BEICTABIIAETCS OLICHKA «HE 3aU4TEHOY.

IIpomescymounas ammecmayus.: Jxzamen, Yemeepmoiii cemecmp.

[TpomexxyTouHast arTecTaius MPOBOAUTCS B (GoOpMe 3K3aMeHA. DK3aMEH NPOBOAMTCS B BHUJC
MOCJIEIOBATEILHOM OIEHKH TOPT(OINO MO JUCHUIUIMHE W OICHKH cOOeceoBaHMs 10 OHIIETY
dK3aMeHa.

[Mopsiiok mpoBeIeHHs SK3aMeHa:

1. Dk3aMeH TPOBOAMUTCSA B TEPUOJ IK3aMCHAIMOHHOW CECCHHU, MPEAYCMOTPEHHOM KaJeHIapHBIM
yueOHbIM rpadukoM. He momyckaeTcst mpoBeieHHE 9K3aMeHa Ha TOCISIHUX ayMTOPHBIX 3aHSATHUSIX.
2. DK3aMeH JOJDKEH HAYMHATHCS B yKa3aHHOE B PACHUCAHUU BPEMs U MPOBOAMTHCS B OTBEACHHOU
s 3Toro aynutopun. CaMOCTOSITEIbHBIN MEPEHOC YK3aMEHATOPOM BPEMEHH M MECTa MPOBEICHUS
9K3aMeHa He JIOMyCKaeTCs.

3. INpenoaaBarens MPUHUMAET 3K3aMEH TOJIBKO MPH HAJMYUHM BEJOMOCTH M HAJUICKAIIUM 00pa3oM
o OpMIIEHHO 3a4ETHON KHUKKH.

4. Kpurepuu OICHKH OTBETa CTYICHTA Ha dK3aMeHe, a Takke (opma ero MpPOBEACHHS JTOBOISITCS
MPEeIoaBaTelieM JI0 CBEACHHUS CTYJACHTOB JI0 Havyalla 3K3aMCHa Ha SK3aMEHAIIMOHHON KOHCYJIBTAIIHH.
5. Pesymprar sKk3aMeHa OOBSIBISACTCS CTYACHTY HEMOCPEICTBCHHO IMOCIE €ro caadu, 3areM
BBICTABJISICTCS. B 9K3aMCHAIMOHHYIO BEIOMOCTh M 3aYCTHYIO KHW)KKY CTyaeHTa. [lomoXuTenbHbIC
OLICHKU 3aHOCATCS B DK3aMCHAIIMOHHYIO BEJIOMOCTh M 3aUETHYIO KHIDKKY, HEYIOBJICTBOPUTEIbHAS
OLICHKA MPOCTABJISICTCS TOJIBKO B AK3aMEHAIIMOHHOM BeJIOMOCTH. B ciiyyae HesiBKU CTy[CHTa /ISt
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CIa4yM SK3aMeHa B BEJOMOCTH BMECTO OILIEHKH JI€IAaeTCs 3alUCh «HE SBHIICS».
[To pesynbraTtam npoBepku MOPTGHOIUO BHICTABIAETCSA OLIEHKA «3aYTEHO» WU «HE 3auyTeHo». [lpu
HaJIMYMH OIICHKH "3auTeHO" 1Mo mopTdoro, 00ydaromuiicss OTBEYaeT Ha SK3aMEHAIIMOHHBINA OWIIET.
DK3aMeHaIMOHHBIN OMJIET BKIIIOYAET JBa TEOPETUYECKUX BOIIPOCA U 3a]1auy.

VYpoBeHb KauecTBa OTBETa CTYIAEHTa Ha SK3aMEHE OIMNpEAeNseTCs C HCIOJIb30BaHUEM OIEHOK
«HEYIOBJIETBOPUTEIHLHOY, «YIOBIETBOPUTEIBHOY, «XOPOILIO0Y, KOTIUUHOM.

VYpoBeHb KauecTBa OTBETA CTY/ACHTA Ha K3aMEHE OIpPeEsIeTCs 10 CIEAYIOIUM KPUTEPHUSIM.

1. OueHka «OTIUYHO» IPEAINoJiaraeT MOJHbIE U TOYHBIE OTBETHI HA JIBa TEOPETHYECKUX BOIpOCa
HK3aMEHALIMOHHOTO OUJIeTa U MOJIHOE penieHue 3a1aun. OTBEThl XapaKTepU3yIOTCS:

- CBOOOZHBIM BJIaJICHUEM OCHOBHBIMHM TEPMUHAMU U TIOHATUSMU JUCLMILIIUHBL

- IOCJIeIOBAaTEIbHBIM U JIOTUYHBIM H3JI0KEHHUEM MaTepuaia IUCHUTUIHHBI;

- IOTUYECKU 3aBEPIICHHBIMH BBIBOJIAaMU U 00OOIIEHUSIMH 10 TEME BOIPOCOB;

- HCYEPIBIBAIOIIMMU OTBETAMHU Ha JOMOJHUTENbHbBIE BOIIPOCHI MPENnojaBaTers.

2. OueHKa «XOpOIIO)» TMpeanojiaraeT TMOJHbIE OTBEThl Ha JBa TEOPETUUYECKUX BOIpoOca
HK3aMEHALIMOHHOTO OHMJIeTa U MOJTHOE PEelIeHHE 3a/1aul, HO HE BCEr/a TOYHOE U apryMEHTHPOBAHHOE
uznoxeHue Marepuasna. OTBEThI XapaKTepPU3YIOTCSI:

- 3HAaHHEM OCHOBHBIX TEPMHHOB U OHATUN AUCLUILIINHBL;

- IOCJIeI0BaTEIbHBIM U3JI0KEHHEM MaTepuaia JUCIUILINHEI,

- yMeHueM (popMyIupoBaTh HEKOTOPHIE 0OOOIICHHUS U BBIBOJIBI 10 TEME BOIIPOCOB;

- MpaBWIbHBIMU OTBETaMU Ha JOIMOJHUTENIbHbIE BOIPOCHI MperojaBaTelisi, HO C HEKOTOPHIMU
HETOYHOCTSIMHU.

3. OueHka «ydOBJIETBOPUTEIBHO» MPEANOJaraeT IONMyIIEHWE TMOTPEIIHOCTE, HETOYHOCTEH U
OLIMOOK B OTBETaX Ha TEOPETUYECKHUE BOMPOCHI U YACTUYHOE PEIlIeHUE 3a7]a4i, HO MPU 3TOM CTYACHT
oOnagaeT HEOOXOAMMBIMU 3HAHUSMM JJIS UX yCTpaHEHHs MOJ| PyKOBOACTBOM mpemnonasatens. [Ipu
OTBETE CTYJCHT:

- IOTTyCKaeT OLIMOKH B OCHOBHBIX TEPMUHAX U MOHATUAX AUCLUUIUIMHBI,

- IPUMEHSET 3HaHUA U BIIAJIeeT METOJlaMU U CPEJICTBAMU PELLEHUs 3aj]iad, HO He JieJaeT 0000IIeHNs
Y BBIBOZIBI IO TEME BOIIPOCA,

- HEZIOCTATOYHO MOCJIEOBATENIBHO U MOJIHO U3JIaraeT MaTepual JUCHUTUIHHBIL.

4. OueHka «HEyIOBIECTBOPUTEIILHO» MPEAIOaraeT Cleayolne XapakTepUCTUKNA OTBETA CTY/IEHTA!

- HE J]aeT OTBET XOTsI Obl Ha OJJUH BOIIPOC;

- HE MOXKET PEIINTh WK pellaeT HeMPaBUIbHO CUTYAlMOHHYIO 33]1auy;

- IMEET CylIeCTBEHHbIE IPOOEIbl B 3HAHUHM OCHOBHOTO MaTepHasia Mo mporpaMMe AUCIUILIIUHBL

- JIOTIyCKaeT CYyIIECTBEHHbIE OMMOKM MpU M3JI0KEHUU MaTepHalia, KOTOpble HE MOXET HCIPABHUTH
Jla’ke TIPU MOMOIIIH MTPETOoAaBaTesl.

Ecaim mo wroram mpoBEeNEHHOW MPOMEXKYTOYHOM aTTecTalliu pe3yabTaThl 00ydaromierocss He
COOTBETCTBYIOT KPHUTEPUIO CPOPMHUPOBAHHOCTH KOMIIETEHIIMH, OOYyYaroleMycCsi BBICTaBIISAETCA
OLICHKA «HE YIOBIETBOPUTENbHO». OIEHKA «YIOBIETBOPUTEIBHO», «XOPOILIO» WU «OTINYHO»
O3HAYyaeT yCHEIIHOE MPOXMKIEHUE MPOMEKYTOUHOM aTTecTaIiH.

6. MaTepuaibHO-TeXHHUYECKOE U Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
6.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTYypPbI

Ocnoenas rumepamypa

1. bense A.Il., Kyuyk B.W. ®usnveckas u KoUIOMJHAS XUMHsS [DIEKTPOHHBIN pecypc]: -
Mocksa: I'SOTAP-Menua, 2021. - 816 - Pexum JloCTyIa:
https://www.studentlibrary.ru/book/ISBN9785970456903.html

2. bense A.Il., Uyxno A.C., baxonauna JI.A., I'pumina B.B. @u3nyeckas v KOJUIOMAHAS XUMMUSL.
3agauHuk [DnexkTpoHHbIM pecypc]: - MockBa: [DOTAP-Meana, 2014. - 288 - Pexxum goctyna:
https://www.studentlibrary.ru/book/ISBN9785970428443.html

3. bense A.Il. ®usnueckas U KOUIOMAHAsA XUMUS. PYKOBOJACTBO K NPAaKTHUYECKUM 3aHATHIM

[OnektponHbil pecypc]: - MockBa: I'DOTAP-Menua, 2021. - 368 - Pexum nocryna:
https://www.studentlibrary.ru/book/ISBN9785970457344 .html
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Lononnumenvnas rumepamypa

1. benses A.IlL., Kyuyk B.U., EcTparoBa K.J1. ®usndeckas 1 KoIIouHasi XUMHUSA [ DIEKTPOHHBIN
pecypc]: I'pup YMO mno menunmHckoMy u (papmarieBTHueckoMy oOpazoBaHHUIO By30B Poccum. -
Mocksa: I'DOTAP-Menua, 2010. - 704 - Pexxum JOCTYyIIA:
https://www.studentlibrary.ru/book/ISBN9785970414415.html

2. benseB A.Il. ®usnueckas u kotongHas Xxumus. [IpakTukymMm o0pabOTKH SKCIIEPUMEHTATbHBIX
pe3ynbTatoB [DnekTpoHHBIM pecypc|: Pexomennoano I'BOY JIIIO "Poccuiickas MemuuuHCKas
aKaJieMus OCIEeIMIUIOMHOro oOpa3oBanus" Munzapasa Poccun B kauecTBe yueOHOTO mocoOust s
CTyleHTOB, u3yya - MockBa: ['D0TAP-Menua, 2015. - 112 - Pexum nocryna:
https://www.studentlibrary.ru/book/ISBN9785970434864.html

6.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuwix

1. http://docs.cntd.ru - ba3a HOpMAaTHMBHBIX M HOPMATHMBHO-TEXHUYECKHX JOKYMEHTOB
«TexakcnepT»

2. eLibrary.ru - [TopTan Hay4HBIX MyOIUKAIHi

Pecypcor « Unmeprem»

1. http://apps.webofknowledge.com - Conference Proceedings Citation Index Science & Social
Sciences editions

2. www.studmedlib.ru - Koncynerant cryaent. CTyaeHueckas 31eKTpoHHas OnOInoTeKa.

3. http://www.studentlibrary.ru - 9bC «Koncynerant crynenta» : / OOO «llomurexpecypey. —
Mocksa

4. http://www.iprbookshop.ru - 9bC IPR BOOKS : sanekrponnas 6ubnuoreunas cuctema / OO0
Kommnanus «A# [Tu Ap Menuay., m.pea. E. A. borareipeBa. — [CapatoB|

6.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
Jnst obecrieueHust peaau3aluy JUCIUIUTMHBI UCTIONB3YETCsl CTaHAAPTHBIA KOMILJIEKT IPOTrPaMMHOTO
obecrieuenuss (I10), Brmovaromuii peryasipHo OOHOBIsIEMOE CBOOOJHO pAacCHpOCTpaHsIeMOe U
munensuondoe 10, B T.u. MS Office.

[IporpamMmMHOe oOecrmeueHue AJsi afanTaluud 00pa30BaTENbHBIX PECYPCOB ISl OOyYAIOIIUXCA W3
YKCJIA JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSAMH 3[JOPOBBSI:

ITporpamma sxpanHoro noctyna Nvda - mporpaMMa 3KpaHHOTO JOCTYIa K CUCTEMHBIM U O(HCHBIM
NPUIIOKEHUSIM, BKITIouasi web-0pay3epsl, IOYTOBbIE KIHEHTHI, IHTepHET-MecCeHKEPhl U 0(hUCHBIE
nakeTbl. BecTpoeHHas nmonepikka pedyeBoro BeiBoga Ha 6onee ueM 80 s3pikax. [lomaeprkka 60ib11oro
yrcaa OpaillIeBCKUX TUCIICEB, BKIIIOYAs BO3MOKHOCTh aBTOMAaTHUECKOTO OOHAPY)KEHUSI MHOTUX U3
HUX, a TaKKe MOoJIepKKa OpaiIeBCKOro BBOAA IS JUCIIJIEeB ¢ OpaitieBckol kiaBuatypoil. Urenue
3JIEMEHTOB YIIPABJIEHUS U TEKCTA IIPU UCIIOJIB30BAaHUH JKECTOB CEHCOPHOI'O 3KpaHa.

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.
Ilepeuenv ungpopmayuonHo-cnpagounsix cucmem

(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)
He ucnonb3yercs.
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6.4. CnienuaJjibHbIe OMELEHUs, 1a00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

Jlnst obecriedeHus] peannu3anuy TUCIHILIHHBI UCHOJIb3YeTCsl 000py/lIoBaHHE OOIIEro Ha3HaueHWUs,
CTeMAM3UPOBaHHOE 000pYIOBaHUE, 000pyAOBaHKE, 00CCIIEYHBAIOIIECE AAAITAIIIO IEKTPOHHBIX U
MEYaTHBIX 00pa30BaTeIbHBIX PECYPCOB U OOYYAIOMIMXCS W3 YHCIA JIUI[ C OrpaHUYCHHBIMHU
BO3MO)KHOCTSIMHA  3JIOPOBbsI, HAOOpHI JIEMOHCTPAIMOHHOTO OOOPYIOBaHUS W Yy4eOHO-HATIISTHBIX
MMOCOOUIA TIO CITHUCKY.

O6opynoBaHue OOITIETO HA3HAYCHHUS:

[Ipe3enranmonHoe 00opynoBaHUE (MYJIBTUMETUA-TTPOCKTODP, SKPAH, KOMITBIOTED ISl YIIPABICHHUS) -
IUTSL IPOBEICHHS JICKITMOHHBIX U CEMUHAPCKHUX 3aHITHH.

Kommbrorepusiii kmacce (¢ BbIxomoMm B Internet) - ayis opraHu3amMy CaMOCTOSTEIBHOW PaOOTHI
00yYaroIImXcs.

Ob6opynoBanue, obecrneynBaroliee aJanTaliio0 AJIEKTPOHHBIX M TEYaTHBIX 00pa3oBaTeNbHBIX
pecypcoB i O0yYarolMXCsl U3 YMCia JIMI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/10pOBbs (MECTO
pasMerieHus - yueOHO-METOAMYECKHI OT/AeN, YCTaHABIMBAETCS 10 MECTY MPOBEACHUS 3aHITHI (TTpU
HEOOXOAMMOCTH)):

YerpoiictBo mopraruBHoe it yBenmueHuss DION OPTIC VISION - npenHasHadeHo AJist
o0yyYaromuxcsi ¢ HapyleHUEeM 3pEHUS C LENbI0 YBEIMYEHHs TeKCTa U MOoA00pa KOHTPACTHBIX CXEM
M300paKeHHS;

DNeKTpOHHBIA py4YHOU BUIeoyBennduTenb Bigger D2.5-43 TV - npeana3zHavueHo a1 00y4Yaromuxcs
C HapyILLIEHUEM 3PEHUS JUIsl YBEIMUEHUS U YTEHUS IIOCKOIIEYaTHOTO TEKCTA;

Pamnoknacc (pammomukpodon) «Coner-PCM» PM-6-1 (3aymHblii MHIUKTOP) - TOpPTaTUBHAs
3BykoBasg FM-cuctema 1 oOydarommxcsi ¢ HapylIeHHEM clyXa, YJIydllaromas BOCIPHUSTHE
roJ10coBOM MH(pOpMaIuu.

Crienmanu3upoBaHHOE 000PYIOBaHHE:

y4eOHBIC TOMETIICHUS
HoyT6yx Lenovo IdeaPad B5010 - 1 mT.
[Ipoexrop Beng MS504 - 2 mrT.
WnurepaktuBHas nocka SMART SBM680 - 1 .
[Ipoexrop Optoma W305ST - 1 .

y4eOHO-1a00paTOpHBIC TTOMEIICHHS
pH-Metp maboparopusiii F-20 Standart - 1 .
Becwr Shinko HTR-220CE (220r/0,0001r)aBTOoOM.Kar. - 1 mT.
Konopumerp KOK-3KM - 1 mr.
Konaykromerp HI 8733 N - 1 mt.
Konaykromerp AHMUOH-4120 - 1 .
Konaykrometp nadoparopusrit FP 30 Standart - 1 m.
Memainka marautHas n/xuaxocrei [19-6100 - 1 mT.
[Tonspumerp I1-161-M nopraruBHbIi - | mIT.
ITorenunomerp Aunon 4111 - 1 .
Pedpaxromerp UPD-454b2M - 1 mit.
Pedpaxromerp madoparopusiit UPD-45462M - 1 mT.
pH- metp HI 83141 - 1 .
Caxapumetp CY-4 - 1 mr.
Tepmocrar QBH2 B koMIuiekTe co mTaTuBamMu JI/IPOOMPOK M MHCTPYMEHTAMU JI/U3BJICUEHUS - |
IIT.
VYerporictBo st cyniku nocyasl [13-2000 - 1 mt.
Becst SARTORIUS GM-1205 - 1 mit.
Becwer BT-500(1999r) - 1 .

TTonrorosneno B cucteme 1C:Yuusepcurer (000001017) Crpanuria 19 u3 21



Becso! kpytunbsnbie [[-E-HIU - 1 mT.
Tenzuometp JroHyu 'OCT 20216 BH 5504 - 1 mw.
Tenzuometp JroHyu 'OCT 20216 BH5504 - 1 .

7. Metoanueckue yKa3aHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

B xome peanmuzammm y4yeOHOro mporiecca IO JUCHUIUIMHE TPOBOIATCS YYEOHBIE 3aHATHUS U
BBITIOJTHSICTCSI caMOCTOsITeNbHast pabota. [1o Bompocam, BO3HUKAIONIMM B IPOIECCE BBITOTHEHHUS
CaMOCTOSITEIIbHOW Pa0OTHI, IPOBOMSATCS KOHCYJIBTAIIUH.

JInst opraHu3alii ¥ KOHTPOJS CaMOCTOSITEIFHONW pa0OThl OOYyYaOUIMXCs, a TaKKe MPOBEICHHS
KOHCYJIBTAI{ TIPUMEHSFOTCS HHPOPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHU:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=2489

KoncynsrupoBanwue: http://edu.spcpu.ru/course/view.php?1d=2489

KonTtpons: http://edu.spcpu.ru/course/view.php?1d=2489

Pazmemenune yueOnbpix MaTepuaniosn: http://edu.spcpu.ru/course/view.php?1d=2489

YyeOHO-MeTOqNUECKOE 00ECIICUECHHUE:
benser A.Il. ®usnueckas XUMUS : AEKTPOHHBIN ydeOHO-MeToanueckuii komiuiekc / A.Il. benses;
OI'bOY BO CIIX®Y MunzapaBa Poccun. — Canxr-IletepOypr, 2018. — TekcT aneKTpoHHBIN //
OUOC CIIX®DY : [caiiT]. — URL: http://edu.spcpu.ru/course/view.php?1d=2489. — Pexum noctyma:
JUIS aBTOPU30BaHHBIX MOJIb30BaTENIEH.

Memoouueckue ykazanus no gpopmam padomot

Koncynomayuu 6 nepuoo meopemuueckoco obyuenus

KoHcynbTanum B mepuoj| TEOPETUYECKOTO OOy4eHHUs IMpeaHa3Ha4deHbl I pa3bsICHEHUS MOpsIKa
BBITOJIHEHHSI CAMOCTOSTEIbHOM paboThl M OTBETA Ha CIIOKHBIC BOMIPOCH B U3YUCHUHU JUCIUTLITUHBI.

Jlexyuu

Jlexuu npeaHa3Ha4YeHbl AJ1s1 COOOIIEHUS 00yYaIOUIMMCsl HEOOXOIUMOTO JUTsl U3yUEHHs! TUCIIUILIHHBI
o0beMa TEOPETUYECKOTO Marepuaia. B pamkax NEKIUil mpernojaBaresieM MOTYT PeaH30BbIBATHCS
CJIEAYIOIINE HMHTEPAaKTUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTHUH: IHCKYCCHs, JIEKLIHUS C OIIMOKaMH,
BUJICOKOH(EPEHIHs, BEOHHAP.

JlabopamopHhule 3anamus

Texymmii KOHTPOJIb 3HAHUI OCYILECTBISETCS HA JIAOOPATOPHBIX 3aHITUSX U IPOBOAUTCS B (hOopMe:
Konnoksuyma

Kparkast xapakTepucTrka OLEHOYHOTO CPENICTBA: TPEICTABISIET COOO0M CPEICTBO KOHTPOJIST YCBOCHHS
yueOHOro MaTepHaja TeMbI, pa3lielia MM pa3/esioB TUCHUIUIUHBI, OPraHM30BaHHOE KaK ydeOHOe
3aHsATHE B BUJE coOece10BaHMs MIPEoaBarelis ¢ 00yJaroIMMUCS.

[IpencraBneHne OLEHOYHOTO CPEICTBA B OLICHOYHBIX MaTepuasiaXx: BOMPOCHI MO TeMam/pasieiiam
JTHMCIHILTHHBIL

Otuer o naboparopHoii paboTe

Kparkasi xapakreprcTuKa OLEHOYHOTO CPEACTBA: CPEACTBO, MO3BOJIIONIEE OLEHUTH CIOCOOHOCTH
00y4aroIerocss CaMoOCTOSITEIIbHO BBINOJHATh y4eOHBbIE 3aJadd W 3aJaHusl C HUCIOJIb30BaHHEM
CTELMATU3UPOBAHHOTO O00OPYIOBaHUS U (WJIM) NPOTPAaMMHOTO OOecredeHus, 00ecreueHHYIO
COBOKYITHOCTBIO TEOPETUYECKUX 3HAHUU.

[IpencrapieHne OLEHOYHOTO CPEACTBA B GOHIE: TPEOOBAHUS K CTPYKTYPE U COACPIKAHUIO OTYETA.

HpaKmuueCKue 3AaHAMUA

[IpakTHueckue  3aHATUSA  NPENYCMATPUBAIOT  IPUMEHEHUE  IIPENoAaBaTelieM  pas3JIMYHBIX
MHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOJIOIMH M aKTUBHBIX (OpM OOYUYEHMS: JUCKYCCHs, JeIoBas
urpa, Kpymiblii cToj, MUHH-KOH(MepeHus. TeKymuid KOHTPOJIb 3HAaHUH OCYILECTBIAETCS Ha
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MPAKTUYECKUX 3aHATUAX U MPOBOAUTCA B (popme:

KonTponsHOM paboTh

Kpatkas xapakrepucThka OLEHOYHOTO CPEACTBA: MPe/CTaBIseT cOO00M CpeaCcTBO MPOBEPKH YMEHHIM
MIPUMEHSITH MOJTyYE€HHbIE 3HAHUSI ISl pELICHUS 3a/1a4 ONPEACIEHHOTO TUIIA 110 TEME UJTH pa3/eiy.
[IpencraBieHne OIEHOYHOTO CPEJCTBA B OLIEHOUHBIX MaTepuaiax: KOMIJIEKT KOHTPOJIbHBIX 3aJaHHM
10 BapuaHTaM.

ColecenoBanue

Kpartkas xapakTepucTuka OIICHOYHOTO CpEACTBA: MpPEACTaBIsieT COO0OM CpeacTBO KOHTPOJI,
OpraHM30BaHHOE KaK CIelralibHas Oecena mpernojaaBatelis ¢ 00y4arolMMcsl Ha TEMbI, CBSI3aHHBIE C
M3y4aeMOUN JUCIUIUIMHOW, M PACCUMTAHHOE Ha BBIACHEHHE OObeMa 3HAHWUW OO0ydYaromerocs Io
OTIpe/IeTICHHOMY pa3fielly, TeMe, mpolieMe U T.11.

[IpencraBieHne OLEHOYHOTO CPEACTBAa B OLIEHOYHBIX MaTepuajax: BOINPOCH MO Temam/pasienam
JUCIUILTAHBI
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