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1. HCJII/I H 3a1a4Y1 OCBOCHHUSA JUCIHHUIIJINHBbI

Heap nucuMnaMHbl: GOpMUPOBAHUE U pa3BUTHE NMPO(ECCHOHATBHBIX KOMIETEHIIMI Ha OCHOBE
W3YYCHUS OCHOBHBIX Pa3/esioB GU3HUYECKON U KOJUIOMTHON XUMUHU.

3agayu AUCHMILINHBI:

— M3YYUTHh OCHOBHBIC MTOHITHSI M TMOJOXKEHUS PUINICCKON ¥ KOJJIOUTHOW XUMHUH B COOTBETCTBUU
¢ 00pa3zoBaTeIbHON MPOTPAMMOIA: CTPOSHHUE BEIIECTBA; 3aKOHBI (PU3UKHU MPUMEHHUTEIHFHO K XUMHUYECKUM
poleccam; TePMOJIMHAMUYECKUE, SJIEKTPHUUECKHUE MPOLIECCHI, TPOUCXOIIINE B XUMUYECKIX CUCTEMaX;
XUMHUYECKasi KHHETUKA U KaTAJIUTHYECKUE TIPOIIECCHI;

— pa3BUTh MNPOQECCHOHAIbHBIE  yMEHHS:  aHAJIU3UPOBATh  NPEUIOKEHHBI  MaTepuan,
MOJICIUPOBaTh  (PU3UKO-XUMHUYECKHI  AKCIEPUMEHT; HCIOJb30BaTh  pa3iMYHbIlE COBpPEMEHHBIC
TEXHUYECKUE U AJIEKTPOHHBIE CPEJICTBA 00yUCHNS,

— BOCHHTBIBaTh COBPEMEHHOE ITPECTaBICHUE O KapTUHE MUPA.

2. Mecto nucuunjaunb/mMoayJs B crpykrype OIIOII BO

Huctunnuna «dusnueckas U KOJJIOUIHAST XUMHUS» OTHOCUTCS K 00513aT€NbHON 4acTH y4eOHOTO
IUIaHA.

Heo0xoauMbIMu yCITOBUSIME JUTSI OCBOSHUSI TUCIIMITIIMHEI SBIISTFOTCS:

3HAHHWE: 3aKOHOB TEPMOJMHAMUKH, CTPOEHHUS MOJIEKYJ, 3aKOHOB KHMHETMKM M KaTaliusa,
XUMHYECKOTO U (Pa30BOTO PaBHOBECHS IS TOHUMAHUSI CYITHOCTH TEXHOJIOTUYECKHUX MPOLIECCOB;

YMEHHUE: XapaKTepU30BaTh CBOMCTBA COECIMHEHHUN HAa OCHOBE HX CTPOCHMS, BBIABJIATH OOILUE
3aKOHOMEPHOCTH XHMHYECKOH TEXHOJOTMH Ha OCHOBE IIOHMMAaHUS 3aKOHOB (DM3MKH, OOIIEH,
OpPraHUYecKoi M (QpU3MUECKOW XUMMHU; IJIAHUPOBATh M MPOBOAUTH (PU3UKO-XUMHUECKUE SKCIIEPUMEHTHI,
IPOBOIUTH 00pabOTKY pPEe3yNlbTaTOB, BBIABUTATh THUIIOTE3bl O MEXAHM3Max IMPOBEAEHHBIX PEAKIUN |
CTPOCHHUH COEAVHECHUN;

BJIQJICHUE: METOJaMH TEOPETUYECKOT0 U HKCIEPUMEHTAJIBHOTO HCCIEIOBAaHUS COCTOSHUSA
XUMHUYECKHX CHCTEM, aHalM3a PE3yJbTaTOB MCCIEIOBAaHUS U UX MPOECLUPOBAHUS HA TEXHOJOTHYECKHE
IPOLIECCHI B YCIOBUSAX IMPOU3BOJICTBA.

CopepxaHue IUCLUIUIMHBL SABJIAETCA JIOTMYECKUM IPOJOJDKEHHEM COAEP)KAHUS TUCLUIUINH
«Dusuka», «Heopranmueckass xumus», «OpraHudeckas XUMHS» U CIYXKUT OCHOBOW JJIi OCBOCHMS
JucuUIUIMH «TexHonIorus mpoMbIcIOoBOM MOAroTOBKM HedTu», «lIpouecchl M anmapaTbl XMMHYECKOH
TexHojoruny, «llepBuynas nepepaboTka HEPTH U MOMYTHOrO HEPTSIHOTO raza», «OCHOBBI KaTajausa B
HedTenepepaboTke», «AHATUTHYECKAst XUMUS U PU3UKO-XMMHYECKHE METOIbl aHATIH3ay.

3. Pe3yabTaThl 00yUeHHs 10 JUCHMIIHHE

[Tpouiecc u3yueHus: AUCUUIIIMHBI HaMpaBlieH Ha (popMHUpOBaHHE CIAEAYIONINX KOMIETEHIIHIA:
Tabmuma 3.1

KOZ{ 1 HAMMCHOBAHUEC

KO,Z[ 1 HAUMCHOBAaHUEC MHAUKATOPA

KO,Z[ 1 HAUMCHOBAHUEC pE3yJIbTaTa

HCIIOJIb30BAaTh MEXaHU3MBbI
XUMHYECKHUX peakuui,
HIPOUCXOJALINX B
TEXHOJIOTUYECKUX

IIpoIieccax U OKPYKaroleM

U OKpYXaroIlleM MUpe

KOMITETEHIINH nocrmwkenns komnerennun (MIK)! 00y4eHust 0 ANCIUILTIHE
OIlK-1 OIlK-1.1 Wzyuaer, aHaNMU3UpyeT | 3HaTh: 3aBUCUMOCTbH CBOMCTB MOJIEKYJ] OT
Criocoben U3y4yarh, | MEXaHU3MBI XUMHUYECKHX peakuuy, | UX CTPOCHUs, NMPUYMHBI BO3HUKHOBEHHMS
aHaJIM3UPOBATh, MPOUCXOAIINX B TEXHOJIIOTHYECKUX IIPOLIECCAaX | ONTHYECKUX CBONCTB coennHenui (31);

YMeTh: yMeeT aHaJIM3HpOBATH CHEKTPHI
COCIIMHEHUN  [JI1  OIpeNeNeHus  UuX
Ka4yeCTBEHHOT0 cocTaBa u crpoeHus (Y1);

Bnanmers: MeTomamu ciekTpodoToMepu,
HNK-®ypbe-cnekTpoMeTpuu sl aHalIu3a

MHpE, OCHOBBIBAsCh Ha CBOWCTB M cocTaBa coenuHerui (B1);
3HaHUAX 0  cTpoeHuH | OIIK-1.2 Hcnonesyer MEXaHM3MBI | 3HaTh:  3Tambl  (U3UKO-XUMHIECKOTO
BCIICCTBA, MPUPOJE | XUMHYCCKUX  PEaKUUH, MPOUCXOAANINX B | OKCICPUMCHTA; METOAUKH 00pabOTKu
XUMUYECKON CBs3HU U | TEXHOJIOTHUYECKUX IIPOLIECCAX U OKPYXKAIOIIEM | Pe3yJbTaToOB; CHOCOO0BI pacuyera
CBOMCTBax pa3IMYHBIX | MUpPE, OCHOBBIBAsACh HAa 3HAHUSIX O CTPOCHUHU | MOTPEINHOCTEH, (QOopMy NpeAcTaBICHUS
KJIacCOB XMMHUYECKHMX | BENICCTBA, MPHUPOJEC XUMHUYCCKOW CBSI3M W | pe3yibTatos (32);




KO}.‘I 1 HAMMCHOBAHUC

KOI[ 1 HAUMCHOBAaHUC MHAUKATOPpA

KO,Z[ 1 HAaUMCHOBAHUC pE3yJibTaTa

KOMIIETCHIIUU nocrmwxenns komnerenuun (MIK)! 00y4eHust 0 AUCUUILTHHE
JJIEMEHTOB,  COEIMHEHUH, | CBOWCTBAX pa3IMYHBIX KIACCOB XMMHYECKHMX | YMETh: MJIAHUPOBaTb U  INPOBOAUTH
BEIIECTB 1 MaTEPHAIIOB JIEMEHTOB,  COCAWHEHMH,  BEIIECTB M | (PU3UKO-XUMHIECKHUE 9KCIIEPUMEHTHI,

MaTepHaioB OLICHNMBATh PE3YyIbTaThl M MOTPEUIHOCTH,
00OCHOBBIBaTh THUIOTE3b O MEXaHH3Max
NPOBENEHHBIX pEaKUMd U  CTPOECHUH
coenuHeHmit (Y2);
BraneTts: HaBBIKAMU NIPUMEHEHHS 3HAHUH
3aKOHOB  (PM3MYECKOH  XUMHHM AT
MIOHUMAaHMUS OKPYXAIOUUX TNPUPOTHBIX
SBICHUH © OOOCHOBaHMS CYIIHOCTH
TEXHOJIOTHYeCcKHX npoueccoB (B2);
IIKC-2 IIKC-2.1 KonTtponupyer cocTosiHUE | 3HaTh: TEOPETUYECKUE OCHOBBI XHMMUU;
Crioco0eH  OCYLIECTBISITh | J1a0OpaTOpHOro 00OpYAOBaHUs, 0OECHEeYMBAET | OCHOBHBIE 3aKOHBI B INIABHBIX MpolEccax
KOHTpPOJIb Ka4eCTBa CBIPbS, | JOCTOBEPHOCTh, OOBEKTUBHOCTH M TOYHOCTH | XMMHYECKOH nepepaboTku JUIs
KOMITOHCHTOB U | pe3ynbTaTOB UCTIBITAHUI TIOHNUMAaHHUS TEXHOJIOTHH IPOU3BOICTBA
BBIITYCKaeMOH MPOIYKIINI (33);
YMeTb:  BBIABIATH  3aKOHOMEPHOCTH

XUMHUYECKOH TEXHOJIOTMH Ha OCHOBE
MMOHUMaHHUS 3aKOHOB (M3WKH, OOIIeH,
OpPraHUYECKOW W (U3NIECKOH XUMHH
(¥Y3);

BJ'Ia,E[eTBZ MCTOJaMHU aHaJIn3a pe3yJIbTATOB
HUCCJIICAOBAHUA XUMHUUYCCKHX CHCTCM JIsd

NpeAcKa3aHus yCJI0BUHI
INPOU3BOJCTBEHHBIX  TEXHOJOTHUYECKUX
nporeccos (B3);
I1IKC-2.2 AHanuzupyer pe3ynpTathl | 3HaTh:  TEPMOJMHAMUYECKHE  OCHOBBI
AQHAJIMTHYECKOTO KOHTPOJIS KadecTBa He(TH, | XUMHYECKHX IPOLECCOB, XHUMHU3M H
IIPUYMHBI OTKJIOHEHUS Ka4eCTBa MPOIYKIIUI MEXaHU3MBI peaxiui OCHOBHBIX

OpPTaHUYECKUX COCAMHEHWHA, M MX OOIIie
KHHETHYECKUE 3aKOHOMepHOCTH (34);

VMeTs: BBI6I/IpaTB U NIPUMCEHATb METOAbL

MHCTPYMEHTAIBHOTO aHaM3a n
OLICHUBATh Ppe3yIabTaThl KOHTPOJIS
Ka4yecTBa COEANHEHUH

Brnagers:  ymeHumeM — BBIOMpaTh @ H
peaan30BBIBATh MOJIETIb

IKCIIEPUMEHTAIBHOTO HCCIEOBaHHs Ha
OCHOBE 3HAHUM 3aKOHOB €CTECTBEHHBIX
Hayk (B4);

[IKC-2.3 [IpuHUMaeT pemieHWs 1O
W3MEHECHHIO  TEXHOJIOTMYECKOrO  pexuma
00BEKTOB, BO3/ICHCTBHIO HA TEXHOJOTMYECKUIl
nporecc

3HaTh: CMOCOOBI CMEICHUSI XMMUUYECKOTO
paBHOBeCHsI B CTOpOHY 0Opa3oBaHUs
LENEeBbIX MPOJAYKTOB, 3aKOHBI (Da30BOTO
PaBHOBECHUL MHOT'OKOMITOHEHTHBIX
cuctem (35)

YMeTh: HCHONB30BaTh KOJIMYECTBEHHbIE
3aKOHOMEPHOCTH XUMHYECKHUX peaKluii
JUlsl  ONTUMAajbHOW  NPOMBILIUICHHOMN
peanu3ali  XMMHYECKHX  HPOILECCOB
opranndeckoro cunresa (Y5);

Bnagets: MeTOZaMHM MaTEeMaTHYECKOTO
aHanmm3a u MOJICIPOBAHHS,
TEOPETUIECKOTO U HKCICPUMEHTATBHOTO
uccnenoBanus (BS)




4, O0beM IUCHHMIIINHBI

OOuuii 00beM JUCLMIUIMHEI COCTaBIsAeT 3 3aueTHbIe eauHuibl, 108 yacos.

Tabmuma 4.1.

®opma
o0yueHHs

Kypc/
ceMecTp

AynuTOpHBIC 3aHATH/KOHTaKTHas paboTa,
yac.

Jlekun
3aHATUS

[IpakTnueckue

JlabopaTopHsie
3aHATHS

CamocrosTensHas
paborta, yac.

KouTpons,
Jac.

®opma

MIPOMEKYTOUHON
aTTecTalluu

OYHasda

2/4 16 -

32

24

36

OK3aMCH

3a04Has

3/5 8 -

4

87

9

OK3aMCH

5. CTpyKTypa M cojiep:KaHue JUCHUIIHHbI

5.1. CtpykTypa JUCUUIUIMHBI.

ouyHasi popma o0yuenus (ODPO)

Tabmuua 5.1.1

CTpyKTypa IUCIUTUINHBI

AynuTopHbIE
3aHATHS, Yac.

CPC,
Jac.

Bcero,
qac.

Kon MK

OrneHOYHbIE
cpencrea’

Howmep
pasznena

HaumenoBanue pa3nena

JL IIp.

JIab.

1. 1

IIpenmer u 3amaun Kypca
(hm3MIecKoil U KOJUIOMTHOM
XAMHUU

0,5 - -

OIIK-1.1
OIIK-1.2

CrpoeHue U  CBOiicTBa

MOJICKYJI

15 - -

OIIK-1.1
OIIK-1.2
IIKC-2.1

BemonHenne u oT4eT
o 11ab0paTOPHBIM
padoram  «CtpoeHue
MOJIEKYID»
Bemmonnenue
UHANBUJYaIbHOTO
JIOMAIlHero  3aJaHus
«CTpoeHue MOJICKYI»
Tect «Ctpoenue
MOJIEKYID»

OCHOBBI XUMUYECKOU
TEPMOJIMHAMUKHU

OIIK-1.1
OIIK-1.2
IKC-2.1

Brimonnenue u otuer
o n1abopaTOPHBIM
paboram
«Tepmoxumusi»
Brimonnenue
HHIUBHUYaJIbHOTO
JIOMAIITHETO  3aJaHHs
«Tepmoxumusi»

Tect «Xumuaeckas
TEPMOAMHAMUKA»

Xumnueckoe u  (a3oBoe
paBHOBECHE B pEaNbHBIX
cucreMax

OIIK-1.1
OIIK-1.2
IKC-2.1
ITKC-2.3

BemonHeHnne u oT4eT
o 7Ta00paTOPHBIM
padoram «XuMHUECKOE
paBHOBeCHe», -
«TpexXKOMIIOHEHTHEIE
KUJIKUE CUCTEMBD)
Beinonnenue
HHJMBHIYaIEHOTO
JOMAIIHero  3aJaHus
«XUMHYECKOe
paBHOBECHE»

Tect «Xumuueckoe u
(ha3oBbIe paBHOBECHS)
AynuropHas
KOHTpOJIbHast ~ paboTa
«XUMHYECKOe "
(ha3oBoe paBHOBECHE)

TepmoauHaMuka
pacTBOpoB

OIIK-1.1
OIIK-1.2
IKC-2.1
ITIKC-2.2
ITIKC-2.3

Brimonnenne u otuer
o 7Ta00paTOPHBIM
paboram
«Tepmonnnammxa
pacTBOPOB»
Brimonaenne
HHUBHIYaJILHOTO
JIOMAlIHETO  3aJaHus




«TepmonnHaMuka
pacTBOPOB»

Tect «Tepmoaunamuka
pacTBOPOB»

OnexTpoxumus. PacTBopbt
JJIEKTPOJIUTOB

OIIK-1.1
OIIK-1.2
IKC-2.1

BemonHenne u oT4eT
1o 71a60paTOPHEIM
paboram  «3ydeHne
CKOpPOCTH  TUAPOIH3a
CJI03KHOTO a¢upay,
«pH
THAPATOOOPA30BAHIY,
«OmpeneneHue
KOHCTAHTBI
JIMCCOLMALIMK METO/IOM
JIIEKTPOIPOBOTHOCTI
Beinonnenue
UHANBUJYaIbHOTO
JIOMAIlHero  3aJaHus
«DNEKTPOXUMUS»
Tect «Dnexkrpoxumus,
XAMHYEcKast
KHHETHKa»
AynuropHas
KOHTpOJIbHast ~ paboTa
o TeMe
«DNEKTPOXUMHUSI,
XAMHYEcKast
KHHETHKa»

XuMudeckass KHHETHKA 1
KaTalln3

OIIK-1.1
OIIK-1.2
IKC-2.1
ITIKC-2.2

BelnonHeHHe U OTYET
1o 71a00paTOPHBIM
padoram  «Kuneruka
Ppa3okKeHust
MIEPEKUCHY,
«Omnpenenenue
HACBIMHON  IJIOTHOCTH
KaTallM3aTopoBy»
Boinosnnenue
WHIMBHUYaJIbHOTO
JIOMAIIHET0  3aJaHus
«XuMuaeckas
KHHETHKA

Tect «Xumuaeckas
KHHETHKA U KaTaJll3»
Brimonnenue u otuer
o 7Ta00paTOPHBIM
padoram

Brimonnenue
HHJUBHIYaIEHOTO
JIOMAIITHETO  3aJaHus
«Karanus»

JucrepcHbIe CHCTEMBI M UX
CBOMCTBA

OIIK-1.1
OIIK-1.2
IKC-2.1
ITIKC-2.3

Brinonnenue u
OTYET o
nabopaTopHBIM
paboram
«CBoiicTBa
THIPOPOOHBIX
30JIeH.
Uccnenosanue
KOaryJIHpyoLIero
JIeNCTBHS it
3apsiay,
«CBoiicTBa
ruapodoOHBIX
30JIEH.

KOATyJISILUsT 30161

MonekynspHoe
B3aUMO/IeHCTBHE u
ocoOble CBO¥CTBa
MOBEPXHOCTH

pasnena ¢as

OIIK-1.1
OIIK-1.2
IKC-2.1
ITIKC-2.3

Brinonnenue u
OTYeT 1O
71a00paTOPHBIM
pabortam
«Hccnenosanue
ancoponuu

U3 PaCTBOPOB.

10.

DK3aMeH

36

36

9K3aMEH
BBICTABIISIETCS 110
pe3yspTaTtam
peiitunra




Uroro: | 16 | - | 32 | 60 | 108 |
3ao4yHas popma o0yuenus (3PO)
Tabmuma 5.1.2
Ne AynuTopHbie CPC, | Bcero, OrLeHOYHBIE
/I CTpyKTypa AucHHILIHIb! 3aZI;1Tm?qac. gac. gac. Kon IIK CpezcTBa’
Howmep HanmenoBanue pazaena [Ip. | JIad.
paszaena
1. 1 IIpeamer u 3agauu Kypca — - 10 10 OIIK-1.1 -
(usnveckoii u OIlK-1.2
KOJUIOUJTHOM XUMHU
2. 2 Crpoenue u cBoiicTBa - - 10 11 OIIK-1.1 | BeimonHenne u
MOJICKYJI OIIK-1.2 | 3ammra
I[NIKC-2.1 | KOHTpOIBHON
paboThI
Wrorosslii Tect
3. 3 OCHOBBI XHUMHUYECKO - 2 10 13 OIIK-1.1 | BemomHeHHE U
TEPMOJINHAMHUKH OIIK-1.2 | 3ammra
I[MIKC-2.1 | KOHTpOIBHOU
paboThI
BrinmonHenue wu
OTYeT o
11a00paTOPHBIM
pabotam
«Tepmoxumus»
«TpexxomnoneH
THBIE  JKUJAKHE
CHUCTEMBD»
Wrorosslii Tect
4., 4 Xumuueckoe U Gpa3oBoe - - 10 11 OIIK-1.1 | BemomHeHHE U
paBHOBECHE B pPeabHBIX OIIK-1.2 | 3ammuTa
cucTeMax I[NKC-2.1 | KOHTpOIBHOU
IMIKC-2.3 | pabotbl
Wrtorossiii Tect
5. 5 TepmoanHaMuka - 10 12 OIIK-1.1 | BoeimonmHeHWe |
pacTBOpoB - OIIK-1.2 | 3ammra
IMIKC-2.1 | KOHTpOJILHOM
ITIKC-2.2 | paboTbl
IIKC-2.3 | UrtoroBelii TecT
6. 6 Dnextpoxumusi. PactBopsl - - 10 10 OIIK-1.1 | BeimonmHeHWe U
SJIEKTPOJIUTOB OIIK-1.2 | 3ammra
[NIKC-2.1 | KOHTpOIBHOU
paboThI
Urorosslii Tect
7. 7 XuMuyeckasi KHHETUKA U - - 10 10 OIIK-1.1 | BemmomHeHue u
KaTaJnu3 OIIK-1.2 | 3ammra
IIKC-2.1 | KOHTpOJILHOM
IMIKC-2.2 | paboTbl
Utorossiii Tect
8. 8 JlucnepcHbIe CUCTEMBI U - 2 10 14 OIlK-1.1 | Bomomnenue wu
WX CBOHCTBA OIIK-1.2 | oTuer 1o
[IKC-2.1 | mabopatopHbiM
IKC-2.3 paboram
«CBoiicTBa
ruapodoOHBIX
30JICHU.
Hccnenosanne
KOoaryJivpyouier
(o]
JIENCTBUS

3apsaay,




«CBoiicTBa
rupodoOHBIX
30JICH.
KOAryJIsius
30JIEH»
HTtoroBsrii TeCT

9. 9 MonexynspHoe 1 - - 7 8 OIIK-1.1 | BemomHeHne u
B3aUMOJIEHCTBHUE " OIIK-1.2 | 3ammra
0co0bIe CBOWCTBa I[NIKC-2.1 | KOHTpOIBHON
MOBEPXHOCTHU IMIKC-2.3 | paboTsl
paszaena a3 HToroBelii Tect
11. DK3aMeH 9 9 WUTOTOBBIN TECT
Wroro: | 8 - 4 96 108 | |

04HO-3a04Has (popma odyuenus (O3®PO) - He npegycMOTpEHa.

5.2. ConeprxaHue TUCHUTIITUHBI.
5.2.1. Coneprxanue pa3enoB TUCIUIUIUHGI (TUAAKTHUECKUE SANHHUIIbI).

1. Ilpeamer u 3anauu Kypca ¢usnyeckoil xummuu. dusuyeckas XUMHs, KaK TeopeTHdecKas
OCHOBA COBPEMEHHOW XUMHUHU U XUMMUYECKON TEXHOJIOTUU.

2. Ctpoenune u cBoiictBa MoJekyJa. CTpoeHHEe M CBOMCTBA MOJIEKYNIL. MeEXMOJIEKyIsIpHOE
B3aumozeiictBue. CoBpeMeHHass TEOpUS XUMHUYECKOIo CTpoeHUs MoiieKyld. CrHekTpalibHble METObl
MCCIIEJOBAHMSI CTPOCHHUS U DHEPIETUUECKUX COCTOSTHUM MOJIEKYII.

3. OcHOBBI XUMHYecKol TepmoauHamuku. IlepBoe Hawyanmo TepmonuHamuku. M300apHBIN,
U30TEPMHUUYECKUH, N30XOPHBIH, afnadbatudeckuil mpoueccsl B XuMuu. Tepmoxumus. TermioBsie 3¢ (exTsl
XUMHYECKHUX IIPOLECCOB B U300apHBIX U U30XOPHBIX YCIOBUAX. 3aKOH ['ecca. DHTaNbIUS U €€ U3MEHEHUS
Opyu XUMHYEeCKHX peakiusx. CrnocoObl pacueTra W3MEHEHHs SHTAIbIMM M TEIUIOBBIX 3(PQPEKTOB B
XUMHUYECKMX peakuusx. BTopoe Hauano TepMOIMHAMHUKU. TepMoanHaMuyeckasi BEPOSITHOCTh
coctosHus. TepmoauHaMuka oOpaTUMBIX M HEOOpaTUMBIX HporeccoB. [ToHsTre 00 SHTpONTUN. DHTPOIUS
oOpaTUMbIX U HeoOpaTMMBIX IpoleccoB. V3MEHEHHMs] SHTPONUMU B XHUMHUYECKUX pEaKIUsX.
Cratuctuyeckas TpakToBKa SHTponuu. AOcomoTHas sHTponus. Iloctynar Ilnmanka. TermmoemkocTs.
3aBUCUMOCTh  TeIioBoro 3ddekra, TEIIOEMKOCTH OT Temmeparypbl. YpaHeHue Kupxroda.
AHaIUTHYECKNE W HWHTEPHOJALMOHHBIE ypaBHEHHUA. TepMoanHamumdeckue noreHuuainsl. Kpurepun
CaMOIIPOU3BOJIBHOCTH  mporieccoB. (CnocoObl pacuera H300apHO-U30TEPMUYECKUX M H30XOPHO-
U30TEPMHUYECKUX NOTEHIIMATOB. XUMUYECKUN NOTEHIMA. AKTUBHOCTh, )YTUTUBHOCTb.

4. Xumunyeckoe u ¢a3zoBoe paBHOBecHe B peajibHbIX cMcTeMaX. MakcuMallbHas KOHCTaHTa
paBHOBECHsI XUMHUYECKON peakiuu. CMeleHHE XUMHUYECKOIO0 PAaBHOBECHS INPU HM3MEHEHMM BHEIIHHMX
YCIIOBUHM TPOBENEHUs peakuui (JaBjieHHE, TeMIleparypa). YpaBHEHMs] M300apbl, U30XOpbI, U30TEPMBI
XUMHUYECKHX peakuuil. OnpenenceHue KOHCTaHT PAaBHOBECHS XUMHUYECKMX peakiuil. XapaKTepUCTHKa
¢dazoBoro paBHoBecusa. OcHOBHBIE NMpaBuia U noHATUs. [IpaBuio ¢a3z I'nb66ca. Ypasuenune Knanelipona—
Knaysuyca. [luarpamMmbl OJHOKOMIIOHEHTHBIX cHUcTeM. JluarpaMma cOCTOSHMsSI BoOAbl. MoHO- U
SHAHTHOTPOIIHBIE ¢dazoBble mepexoabl. JluarpaMMbl COCTOSIHMSI JBYXKOMIIOHEHTHBIX CHCTEM.
Tepmnueckuit aHanu3. Cucrembl ¢ 3BTEKTHKOM. CHCTEMBI € KOHTPYSHTHO M HWHKOHIPYIHTHO
IUTaBSIIIUMUCA XUMUYECKUMHU coeluHeHussMu. CucreMbl c TBepAbIMH pacTtBopamu. CuHCTEMBI C
OTPaHUYEHHOW pPAaCTBOPHUMOCTBbIO B KHAKOH (asze. JlmarpaMMmbl TpPEeXKOMIOHEHTHBIX CHCTEM
TpexKOMIOHEHTHBIE KUAKHUE CUCTEMBI. TPEXKOMIIOHEHTHBIE CHCTEMBI C TPOMHOM IBTEKTHKOM.

5. TepmonmHamuka pacTBopoB. OOmue CcBOHCTBa pacTBOpoB.  PacTBOpwl uieajbHBIE U
peanbHble. CBOMCTBA pacTBOPOB. JlaBieHNe HACBIIIEHHOTO MMapa Haj pa30aBIeHHBIM pacTBOPOM. 3aKOHBI
Payna u I'enpu. Xumuueckue NOTEHLMANbl U CTAHIAPTHBIE COCTOSIHMS KOMIIOHEHTOB pacTBOPOB.
Temnepatypa 3amep3anusi pactBopoB. Kpuockonus. Temmeparypa kumeHus. OYIITHOCKOIIHS.
Ocmotnueckoe naBieHue. TepMOAMHAMUKA KUIKUX JIETYYHX cMecel. 3akoHbl KoHoBasoBa.

6. Daexkrpoxumus. PactBopbl 3jekTposuToB. (CBOiicTBa  pPacTBOPOB  AJIEKTPOJIHMTOB.
Otcrymnenne ot 3akoHa Payns um Bant T'odda B pactBopax snekTponutoB. Teopusi CHIBHBIX
JNEKTPOJIUTOB. DJIEKTPONPOBOJHOCTE PACTBOPOB. CKOPOCTH NIBHKEHUS HOHOB, AKTHBHOCTb, MOHHAs
CWJIa, MOJBMKHOCTb M YHMCJIa IIEPEHOCAa HOHOB. YJENbHAas W HSKBUBAJIEHTHAs 3JIEKTPOIPOBOJHOCTH



pacTBOpOB.  DIJIEKTpOXMMHUYECKass cucrtema. JIBOWHOW 3ieKTpuuecKuid  cioil. Bo3HUKHOBEHHE
ANIEKTPOAHOTO MoTeHnuana. CTaHIapTHBIN 31eKTpoHbIN noTeHuMal. Pan nanpspkenuit. Jluddy3nonusrit
noTeHIMan. Tunbel TambBaHudeckux 1enedd. Kmaccudukamus snextpomoB. Mamepenue DJIC
raJbBaHUYECKUX DJIeMEHTOB. YpaBHeHue Hepucra. TepMogumHaMuka SIIEKTPOXUMUYECKHX CHCTEM.
Onektponu3. 3akoHsl @Dapanes. Bpixon mo Toky. XuUMHUUECKHE€ HCTOYHUMKH TOKa. I[IpombllieHHOE
IPUMEHEHHUE JIEKTPOXUMUH.

7. XuMu4YecKasi KHHeTUKA U KaTtaau3. Baegenune. ®opmanbHas kuHetuka. (OCHOBHBIC
HNOHSTUS XMMMUYECKONM KHHETHKM. KHMHETMKAa OJHOCTOPOHHUX IPOCTBIX pPEAKIHUil, IPOTEKAIIUX B
cTaTueckux ycioBusx. CrocoObl onpeaeneHus: mopsaka peakuuu. KuHeTHKa CI0KHBIX TOMOTEHHBIX
peakiuii: 00paTUMBIX, NapauIeIbHBIX, MOCIEAOBATENbHBIX. METOA CTallMOHAPHBIX KOHIIEHTPAIHii
bonenmrenina. Binsgaue temneparypsl Ha CKOPOCTh peakuuu. Teopuu XMMUYECKOW KMHETHKU. Teopus
AKTUBHBIX CTOJIKHOBEHUH. Teopusi akTMBHOrO KOMIUIEKCA WM NEPEXOJHOro cocTosiHus. KuHernka
HEMHbIX U (OTOXMMHUYECKUX peakiuii. KuHetuka rereporeHHbIx peakuuid. CBOWCTBa KaTalu3aTOPOB.
OKCIUTyaTallHOHHO-?)KOHOMHYECKHUE CBOMCTBA. XUMHYecKHe cBoicTBa. OU3NKO-MEXaHUYECKHUE CBOKCTBA.
Teopus kucimor u ocHoBanuii bpencrena u Jlptouca. Kucnoruenii kartanu3. OCHOBHBIM KaTajaus.
MertannokoMiuieKcHbI kartanu3. depMmeHTaTHBHBIA KaTanus. Ajcopouus. Tumbl. XapaKkTepUCTUKH
¢usndeckoit agcopbunn u xemocop6Oumu. CBOHCTBa Karanu3aropa. Teopus reTeporeHHOTO KaTalin3a
A.A.banannuna. Teopus aktuBu3npoBaHHOTO kKoMiuiekca Ko6o3eBa. OKUCINTETHbHO-BOCCTAHOBUTEIbHAS
Teopus BosbkeHIITENHA.

8. lucnepcHble cucTeMbl U MX cBolicTBa. O0Ias XapakTepUCTUKA TUCIEPCHBIX CUCTEM U UX
knaccuukanus. MONEKyIIpHO-KHHETHYECKHE, ONTHYECKHE, SJIEKTPHYECKUE CBOMCTBA JHCIIEPCHBIX
cucteMm. CTpoeHHe U 3apsi/i KOJUIOUAHBIX yacTull. CBOICTBa MOBEpXHOCTHO akTHBHBIX BeriecTB ([TAB).
[pasuio droxmo-Tpayoe. KKM kommonanoro ITAB. Ceoiictea BMC.Ha0Oyxanue u pactBopenne BMC.
Tepmoaunamuueckue cpoiictBa BMC. U3o03nektpuueckas Touka. KosmowaHele CUCTEMBI C TBEPAOU
U OKUAKOW JucnepcuoHHON cpenoi. Owmynbcuu. Cycnensuu. Ilenel.  Aspozonmu.  Metozasl
MOJIyYeHUSI W OYMUCTKHU JUCIEPCHBIX cHucTteM. J[leamysnbrupoBanue — mpobiema HePTSHOM
IIPOMBIIIJIEHHOCTH. OMYJbCUU B JKUBBIX opraHusMax. IleHHas ¢uorarus.

9. MoJekyJsipHoe B3aumMojeiicTBHe M  0cOOble CBOWCTBAa TMOBEPXHOCTH Ppa3zjaena ¢a3s.
OcHoBHble TOHATHS U ompeneneHus. [loBepXHOCTHbIE  SIBJIEHMSI B JIUCIEPCHBIX CHCTEMaXx.
Kanmumnsippocts. Anresust u koresus. CMaunBaHue U pacTekaHue. [[oBEpXHOCTHOE HATsSKEHUE.

5.2.2. ConeprkaHue AUCUUIUTUHBI IO BUAAM Y4eOHBIX 3aHATHH.

JleknnmoHHDBIE 3aHATHA
Tabmmra 5.2.1

Howmep O6bewM, vac.
Ne azzena
/1 mfcumnm/m 0o0 300 | O3P0 Tema nexuum

bl

1. 1 0,5 - - ITpeamer u 3agauun Kypca GU3HUECKON M KOJUIOMITHON XUMUHN
2. 2 1,5 1 - CTpoeHre U CBOWCTBA MOJIEKYJT
3. 3 2 1 - OCHOBBI XUMHUY€ECKOI TEPMOTHHAMHKH
4. 4 2 1 - Xummdaeckoe U (pa30Boe PaBHOBECHE B PEANBHBIX CHCTEMAax
5. 5 2 2 - TepMomHaMUKa pacTBOPOB
6. 6 2 - - DnekTpoxuMusi. PacTBOpHI 31€KTPOIUTOB
7. 7 2 - - XuMu4ecKkasi KHHETUKA U KaTaJlu3
8. 8 2 2 - JucriepcHbIe CHCTEMBI B HX CBOWCTBA
9. 9 2 1 - MorekyJisipHOe B3auMOIeHCTBHE

Hroro: 16 8 | -

IIpakTHyeckue 3aHATUS — YUeOHBIM IJTAHOM HE MPETYCMOTPEHBI

JlabopaTopHbie padoThI
Tabmuma 5.2.2

| No | Homep | OO0bem, gac. HanmenoBanue 1abopaTopHOi paboThI |




n/n paznena
mucoumn | OPO 300 | O3P0
HBI
Tepmoxumust
1.0Onpenenenne TEIUIOTH PaCTBOPEHUS COIU HITH
1. 3 4 - 2.0mnpeneneHne TeIIOTH THAPATO0OPa30BaHUS COJIN FITH
3.0mpeneneHre TEMJIOTHl HEWTpaNM3alMd CHJIBHOTO OCHOBaHUS
CHIIHOM KUCIIOTOM
Xummdgeckoe U (a3oBoe paBHOBECHE
1. 3y4yeHne XMMHUYECKOTO PaBHOBECHUSI B TOMOT€HHOM CUCTEME.
2. 4 8 - 2. TepMudeckuii aHanm3
3.3aK0H pacnpeeneHus
4. TpeXKOMIOHEHTHBIE )KUAKHE CHCTEMBI
3 5 4 ) PacTBOpSHI
' 1.0npenenerne MOJISIpHON Macchl (KPHOCKOIIHS)
TexHuka 60e30macHOCTH JTa00PATOPHBIX PadOT.
DIEKTPOXUMHS
4 6 4 ) ) 1. H3mepenue 3JIEKTPUUYECKOHI NIPOBOAUMOCTH pacTBOpOB
ANIEKTPOJUTOB HITH
1. Omnpenenerne pH ruapaTooOpa3oBaHus HITH
KonnykroMeTpruieckoe THTPOBaHHE
XuMuIdecKkas KHHETHKA
5 7 4 ) ) 1 .MzyueHne CKkOpOCTH HHBEPCHU TPOCTHUKOBOTO caxapa.
2. 3yueHne KWHETUKH pEaKIUH PA3JIOKEHUS MOUYEBHUHBI B BOJHBIX
pacTBOpax METOJOM DIICKTPOIPOBOTHOCTH
JlucnepcHble CHCTEMbI
1. CgoiictBa ruapodoOHbIx30ieii. MccnenoBanue KoarynupyroImero
6. 8 4 2 _ JACUCTBUA HOHOB B3aBUCHUMOCTHU OT UX
3apsia Ui
2. CaoiictBa ruapohoOHBIX30IEH. Bzanmnas
KoaryJysanus 30J1€U
8. 9. 4 - - HccregoBanne afncopOIiy U3 pacTBOPOB
HUroro: 32 8 -
CamocrosiTesibHast padoTa CTyJeHTA
Tabmuma 5.2.3
Homep O6mweMm, gac.
Ne pasjena Tema Bug CPC
Wi ML | 60 | 300 | 0300
WHBI
1 1 3 8 [Ipenmer u 3amaun GU3NIECKOIN XUMHN OCBOCHHE JICKIIHOHHOTO
MaTepHuaa
CrtpoeHne U cBOiCTBa MOJIEKYIT OCBOCHWE JICKIIHOHHOTO
MaTepHala; IoAroTOBKa K
nmabopaTopHBIM paboTawm,
2. 2 3 8 - IIOJITOTOBKA K
KOHTPOJIBHBIM paboTam,
MOJIFOTOBKA K
TECTUPOBAHHIO
TemnoBoit 3pdexT XUMUIECKON peakiuy IpHu | OCBOCHHUE JIEKITMOHHOTO
MOCTOSIHHOM JIaBJIeHUH U oObeMe. MI3MeHeHue | marepualia; moJroToBKa K
SHTPONKHU B Ppa3HbIX IMpoleccax, pPeakuusX. | JabopaTopHbIM paboTam,
3. 3 1 4 - N306apHbIid, U30XOPHBIH, XUMHYECKHH | MOATOTOBKA K
MOTEHIHAT KOHTPOJILHBIM paboTam,
MIOJITOTOBKA K
TECTUPOBAHUIO
TemoeMkocTs.  3aBHCHMOCTh  TEIUIOBOTO | OCBOCHHE JIEKIIMOHHOTO
3¢ deKra, TEIII0EMKOCTH OT TEMIIEPATYPHhI Marepuala; moJroToBKa K
nabopaTopHBIM paboram,
4, 3 2 5 - MOJrOTOBKA K
KOHTPOJIBHBIM paboTaM,
MTOJITOTOBKA K
TECTHPOBAHHUIO
5. 4 3 9 - OnpenencHue KOHCTaHT PaBHOBECHSI | OCBOCHHUE JICKI[MOHHOIO




XUMHUYCCKUX peaKuI/n‘/i

Marepuala; moJroToBka K
nabopaTopHBIM paboram,
HOATOTOBKA K
KOHTPOJBHBIM padoTam,
MOATOTOBKA K
TECTHPOBAHHIO

I[I/IarpaMMBI COCTOSAAHUSA OOHO-, IBYX- CUCTEM,
TPEXKOMIIOHEHTHBIX CUCTEM

OCBOCHHE JICKLIHOHHOTO
MarepHaa; MOATOTOBKA K
nmabopaTopHBIM paboTawm,
MOATOTOBKA K
KOHTPOJILHBIM paboTam,
MOJITOTOBKA K
TECTUPOBAHUIO

JlaBneHre HACBIICHHOTO MMapa KOMIIOHEHTa
HaJ pacTBOpoM. [IOHMKEHHE TeMIeparypsbl
3aMmep3aHusi  pacTBopoB.  OcMmoTHdeckoe
JIaBJICHHE PaCTBOPOB

OCBOEHHE JIEKI[HOHHOTO
Marepuaa; moJroToBka K
nabopaTOpHBIM paboTam,
MOJICOTOBKA K
KOHTPOJILHBIM paboTam,
MOATOTOBKA K
TECTUPOBAHHIO

DJIeKTPONPOBOJHOCTh pacTBOpoOB
3JIEKTPOJINTOB

OCBOCHHE JICKLIHIOHHOTO
MartepHana; MOAr0TOBKA K
nmabopaTopHBIM paboTawm,
MOATOTOBKA K
KOHTPOJILHBIM paboTam,
MOJIrOTOBKA K
TECTUPOBAHUIO

TepMOI[I/IHaMI/IKa QJICKTPOXUMHUYICCKUX
MPOLIECCOB.  DJIEKTPOJBIDKYIIAE CHIIBI U
QJICKTPOJAHBIC IMTOTCHIIUAJIBL

OCBOCHHE JIEKIIHOHHOTO
Marepuaa; moJroToBKa K
J1a00paTOPHBIM paboTam,
MOJITOTOBKA K
KOHTPOJIGHBIM paboTam,
MOATOTOBKA K
TECTUPOBAHHIO

10.

0,5

®dopmanbHas KHHETHKA.

KuHeTrnka 0 JHOCTOPOHHUX MPOCTHIX PEAKIIHIA,
MPOTEKAOIMUX B CTATHYCCKUX YCIOBHSIX.
Crroco0b1 onpeieNIcHAs TOPsIIKa PeaKIIuu.

OCBOCHHE JIEKITHOHHOTO
Marepuala; MoJroToBKa K
nmabopaTopHBIM paboTawm,
MIOJITOTOBKA K
KOHTPOJIBHBIM paboTam,
MOJITOTOBKA K
TECTUPOBAHUIO

11.

0,5

Kunernka CIIOXKHBIX TOMOI€HHBIX peaKuHﬁ:
O6paTI/IMI>IX, napaJjiC/IbHbIX,
OCJICA0OBATCIIbHBIX.

OCBOCHHE JICKI[HIOHHOTO
MaTepuaa; MmoaAroToBKa K
n1abopaTopHBIM paboTam,
IIOATOTOBKA K
KOHTPOJIbHBIM paboTam,
MOJITOTOBKA K
TECTHPOBAHUIO

12.

0,5

BimsiHue Temneparypsl Ha CKOPOCTb PEAKIIHU.

OCBOEHHE JICKI[HOHHOTO
Marepuala; moJroToBKa K
nabopaTopHBIM paboram,
MIOJITOTOBKA K
KOHTPOJIBHBIM paboTam,
MOJIFOTOBKA K
TECTUPOBAHUIO

13.

0,5

Cycnensun. Ilensl. Asposzomn. Meroas
TMOJTYYCHUA n OYHUCTKH JUCIICPCHBIX
CHCTEM.

OCBOEHHE JIEKIINOHHOTO
Marepuaa; moJroToBka K
1abopaTopHBIM paboTaMm,
MOJIFOTOBKA K
KOHTPOJIBHBIM paboTam,
MOJIrOTOBKA K
TECTUPOBAHUIO

14,

CmauuBanue u pacrekanue. [loBepxHOCTHOE
HaTSOKEHHUE

OCBOCHHUC JICKIHUOHHOT'O
MaTtepurajia, NoAroToBKa K




nabopaTopHbBIM paboram,
MOJITOTOBKA K
KOHTPOJIBHBIM paboTaM,
HOATOTOBKA K

TECTHPOBAHUIO
BrmonHeHne
15. 1-9 - 10 - Kontpomnpras padora o
KOHTPOJBHOH paboThI
16. DK3aMeH 36 9 - ITonroToBka K 3K3aMEeHY

Uroro: 60 96 -

5.2.3. IlpenmomaBaHue JAMCUUIUIMHBI BEAECTCA C NPUMEHEHHEM  CIEIYIOUIMX  BHJOB
00pa30BaTeNbHbIX TEXHOJIOTHIA:

-BU3yanu3anus ydeObHoro marepuana B PowerPoint B nuanoroBom pexume (JIEKIIMOHHBIE
3aHATHUSA);

- BH3yanm3anus y4eOHOro MaTepuaja B CHUCTeMe MOAJCP)KKH ydeOHoro mporecca Educon
(JIeKIIMOHHBIE 3aHATHSA, JJAOOPAaTOPHBIE paOOTHI, CAMOCTOSITEIbHAS PadOTa);

- paboTa B MaJIbIX TPyMIax (JabOpaToOpHbIE 3aHATHS).

6. TemaTuka KypcoBBIX padoT/IPOEKTOB
KypcoBbie paboThl/pOeKThl yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI.
7. KoHTpoJbHBIE PA0OTHI

7.1 Meroauueckue yka3zaHHsl Ul BbIIIOJIHEHHUsS] KOHTPOJIBHBIX paloT.

KontponpHas paboTa npeaycMoTpeHa i 00yJaromuxcs 3a09H0M (HOpMBI.

KontponbHass paboTa 3aHUMaeT Ba)XKHOE MECTO B MEXKCECCHOHHBIX 3aHATHAX OO0YYaroLIUXCs
3a04HON (opMbl 00ydeHus. [aBHas Ledb €e — MOMOYb OOy4aroleMycs JIydllle YCBOUThH OTAENIbHbIE
BOIIPOCHI TPOrpaMMbl, TPUBUTH HABBIKM CAMOCTOATENBbHOM paboThl ¢ IUTEpaTypOH.

Marepuan JUCHMIUIMHBI HEOOXOJMMO H3ydaTh IIOCIENOBATEIbHO, IO pasjiesiaM, MOJb3ysCh
y4yeOHMKaMU U y4eOHbIMU mocoOusiMu. Ilpu 3ToM ocoboe BHMMaHuE clieayeT oOpaTHTh Ha YCBOEHHE
MOHSITUN, ONpE/eNIEHNH, 3aKOHOB, BbIBOJ ypaBHeHUH. [IpopaboraB TeMy, Hy)KHO OTBETUTh Ha BONPOCHI
KOHTPOJILHOM paboThl, pa300paTh NpUMEPHI 3a]1au C PEIICHUSIMH, a 3aTeM IPUCTYIUTh K PEIICHHIO 3a/1a4.

BapuanTsl 3agaHuii K KOHTpOJIbHOM paOoTe BBIOMPAIOTCS B COOTBETCTBUM C MOPSJIKOBBIM
HOMEPOM 00Y4YaIOILIErocst B CIUCKE TPYTIIbI.

Kontponbaast  pabota mpencrasisercs Ha kadenpy A pelEH3UPOBAHUS B HAMEUEHHBIE IO
rpaduKy CpoKH, IOCIIE Yero nepeaaercs oOyyaronemMycs sl UCTIPaBIeHUs 3aMEYaHui U JIOMyCcKaeTcsl K
3aluTe.

7.2 TemaTuka KOHTPOJIBHBIX padbOT
[TpuMepHBIi BapuaHT KOHTPOJIBHOM paboThI

1. Ilpu HOpManbHBIX YCIOBMSIX IJIOTHOCTH okcupaa yriepoxa (II) pasma 1,25 r/n. Kakomy
JIaBIEHUIO HAJO MOABEPTHYTH a3, uToOb! MIOTHOCTH ero mpu 0°C Gbina 651 paBHa 4 1/71?

2. Ompenenute W3MEHEHHWE BHYTpPEHHeH »Hepruu TpH u3obapmueckom (1,013 - 10° TIla)
ucrapenuy Boasl Maccoir 100 r mpu 150° C, ecnm o6bemoM skmikoil Bomsl mpeHebpeus. Temmora
ncnapenus Bogsl mpu 150°C pasna 2112,66 Jx/r.

3. Koncranta paBHOBecus peakiuu obOpaszoBanus HCl mpu HexoTopoil TemmepaType paBHa
equauIe. OnpenenuTe cocTaB (B MOJSIPHBIX JIOJISIX) PABHOBECHOW PEAKIIMOHHOW CMECH, MOJTyUYeHHON U3
BOJI0pOJIa 00beMOM 2 J1 U XJiopa 00eMoM 3 1.

4. B Boge oosemom 200 mur pactBopeH 6pomuy kanus maccor S0 r. [moTHOCTE pacTBOpa paBHa
1,16 r/cm®. Bolpasure cocTaB pacTBOpa: a) B MACCOBBIX JIONAX; 6) B MOJIAPHBIX J0JISX; B) B MOJAILHOCTH.

5. PaccuMrarh 3J1€KTPOIHEIE OTEHIIMAILI MATHUS B PACTBOPE €0 COJIM NP KOHLEHTPAIMAX HOHA
Mg?* 0,1; 0,01 1 0,001 MoB/.



6. Onpenenute ckopocTh peaknuu A + B = AB npu xonnentpamusax [A] = 2 monw/m; [B] = 0,5
MOIIB/T ¥ KOHCTaHTe ckopocTu peakuuu 107 moms™ -1 -,

7. Hamumure dhopmyny MHUIEIIBI 3075 OpomMuaa cepedpa, MOJYYEHHOTO TPH B3aUMOICHCTBUU
pa30aBICHHOTO pacTBOpa HHUTpaTa cepedpa ¢ M30bITKOM Opomuaa Hartpus. Kakoit 3apsin OyneT MMeTh
rpanysna?

8. HamummTe ypaBHEHHs peaKIHMil IUCCOIHMAIMKA aMHUHOKHUCIIOTBHI 1O KHUCIOTHOMY M OCHOBHOMY
tunaMm. Kak 3aBUcHT 3apsij yacTHIl OejKa OT peaKIHK Cpebl?

9. Kakme pamcrepcHble CHUCTEMbl HA3bIBAIOTCA SMyJbcHsiMH? JI10Oble 1M KUAKOCTH MOTYT
o0Opa3oBbIBaTh dMyIbcHio? Kak knaccupuuupyrores smynabcun? X nmpakTuiyeckoe NpuMeHeHue.

10. Yro Takoe B3aumHas koaryisius? Kakoe npaktuueckoe npuMeHEeHHe HaXOIUT 3TO sIBICHUE?

8. OHeHKa pe3yJbTaTOB OCBOCHUS NUCHUIIIMHBI

8.1. KpuTtepun oriecHUBaHHS CTENICHU IMOJTHOTHI M KAYECTBA OCBOCHHSI KOMITETEHITUH B
COOTBETCTBUH C TUIAHUPYEMBIMH pPe3yJIbTaTaMK 00yueHUs npuBeneHsb! B [Ipunoxenun 1.

OrneHKa OCBOCHUS TUCIHILINHBI IPETyCMATPUBACT HCIIOIB30BAHUE PEUTHHIOBOW CUCTEMEI.
HopmaTuBHBIM peHTHHT AUCIUIUIMHBI 32 ceMecTp cocTabisieT 100 6aos. [1o utoram cemectpa 0asuibl
peHTHHTra IEPEBOAITCS B MATHOALTILHYIO CUCTEMY IO CIICAYIOIICH IIKaJIe:

91-100 0anI0B — «OTIAUYHO,

76-90 Gamna — «xopomioy;

61-75 0annoB — «yJOBIETBOPUTEIHHOY;

60 6ayI0B U MEHEE — «HEYI0BIETBOPUTEIBLHO.

8.2. PeiltuHroBas cucreMa OIEHHUBAHUS CTEIIEHHW MOJHOTHI U KA4ECTBA OCBOECHUS KOMIIETEHIIMI
oOyuaromuxcsi o4Hou (hopMbl 00ydeHHs npeacTaBieHa B Tadaumax 8.1, 8.2.

Tabnuua 8.1
Ne .
i Buiel MEpONPUSTHIA B paMKax TEKYILETO KOHTPOJIS KosnwnuectBo 0anos
1 TekyIas aTTecTanus
1 BemmonHenue W 3amura 1abopaTopHBIX pabor mo Temam «CrpoeHHe 0-20
" | monekynm», «TepMoxumusy, « XHMHYECKOE PABHOBECHE)
3 Tect «CrpoeHHe MONEKyN, XMMHYECKas TEPMOIMHAMHKA, XUMHYECKOE 0-10
" | paBHOBecHe»
HNTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-30
2 TeKylias aTTecTalusl
1 BeimonHenue u 3anmmTa abopaTopHEIX pador «®Pa3oBoe paBHOBECHEY, 0-20
" | «PacTBOpBI», «DICKTPOXUMHSY
3. | Tect «®a30oBble paBHOBECHS], PACTBOPBI, SIIEKTPOXUMHMSI» 0-10
HNTOI'O 3a BTOpPyIO TEKYLIYIO aTTECTAIUIO 0-30
3 TeKymas aTTecTalus
1. | Beinonnenue u 3ammra 1a00paTopHBIX padoT «JlucmepcHble cucTeMbh) 0-20
3. Tect 3 «KonnougHast XUMHUSI»» 0-20
HNTOI'O 3a TpeThl0 TEKYUIYIO aTTECTALUIO 0-40
BCEI'O 0-100

8.3. PeifTunroBas cucrema OlleHUBAaHUS CTEIIEHU MOTHOTHI M KAU€CTBa OCBOSHHSI KOMIIETEHIUH
oOyuaroruxcs 3a04Hoi (hopMbl 00yUeHHs MpezcTaBieHa B Tadnuie 8.3.

Tabmuua 8.2

Buasr MeponpusiTuii B paMKax TEKYILIEro KOHTPOJIS KonmaectBo 6amion

1. | BeimosnHeHue U 3a1UTa KOHTPOJIBHOM PadOTHI 0-21




KHHCTHKA

BeimonHenne u  oT4eT MmO J1a0OpaTOpHBIM paboTam
MoJiekyi», «Tepmoxumus», «®a3oBble paBHOBECHS», «XHUMHUYECKas

«Ctpoenue

0-30

Hroroserii TecT

0-49

BCEI'O

0-100

9. YuebHo-MeTOoAMYECKOE H HH(POPMALIMOHHOE 00ecedyeHre JUCITUIIMHBI

9.1. [lepeueHb peKOMEH1yeMOM JIUTEpATYphI NpeacTanieH B [Ipunoxennn 2.
9.2. CoBpeMenHble TnpodeccuoHanbHble 0a3bl JAaHHBIX W WH(POPMALMOHHBIE CIPAaBOYHBIC
CUCTEMBI.

1. DnekTpoHHBIN Katanor/Jnekrpornas oudaroreka TUY — http://webirbis.tsogu.ru/

2. DnexTpoHHO-O0nOMHoTeuHoi cucrema «IPRbooks» — http://www.iprbookshop.ru/

3. DOmnextponHas HedrerazoBas Oubnmoreka PI'Y nedtu m raza um. ['yOxuna (Poccuiickmii
roCyJIapCTBCHHBIN yHUBepcuTeT HedTH u rasza uM. .M. I'yokuna) — http://elib.gubkin.ru/

4. DnextponHas 6ubnuoreka YIHTY (Ydumckuii rocygapcTBeHHBIH HEPTIHOW TEXHUYECKHIA
yauBepcuret) — http://bibl.rusoil.net

5. DnexkTpoHHAas

oubmmoreka YITY  (VXTuHCKHH

yauBepcuret) — http://lib.ugtu.net/books
6. Hayunas snektponnas 6ubnmmoreka ELIBRARY.RU — http://www.elibrary.ru

7. DnexrpoHHO-OMONMOTeUHas cuctema «Jlauby — https://e.lanbook.com

8. DnekrponHO-OnOIMOTeYHas cuctema «KoHCynbTaHT cTyaenTa» — Www.studentlibrary.ru
9. DnexrponHas 6uémmoreka KOPAUT — https://urait.ru/
10.Cucrema moIep>kKKu TUCTaHIIMOHHOTO 00y4ueHwust — https://educon2.tyuiu.ru/

FOCYHapCTBeHHLIﬁ

TEXHUYECKUUI

9.3. JlumeH3noHHOE W CBOOOJHO pacCHpOCTpPaHsAEMOE MPOTPaMMHOE OOECIeYeHHe, B T.4.
OTEUYECTBEHHOTO MTPOU3BO/ICTBA!

- MS Office (Microsoft Office Professional Plus);
- MS Windows.

10. MarepuajibHO-TeXHHYeCKOe ofecneyeHne TUCIUNTHHbI

HOMCH_IGHI/IH IJIL MIPOBEACHUA BCEX BHIOB pa6OTI>I, NpeaAYCMOTPCHHBIX y‘Ie6HHM I1IJIaHOM,
YKOMIIJICKTOBAHBI HCO6XOI[I/IMI>IM 06OPYI[OBaHI/I€M U TCXHUYCCKHUMHU CPEACTBAMU 06y‘-ICHI/I$I.

Tabmuua 10.1

HaumenoBanue
yueOHBIX IPEIMETOB,
KypCOB, JMCLIUIUINH
(Momyneit), IpaKTHKH,

HanmeHoBaHre OMEIIIEHHUH IS IPOBEACHUS
BCEX BHJOB yUeOHOU JEATEILHOCTH,
MPEIYCMOTPEHHON Y4eOHBIM TIIAHOM, B TOM
YHUCJIe TOMELLIEHUS IJIs1 CAMOCTOSITEIbHOM

Anpec (MECTOIOIOKEHUE) TIOMEIICHUH
JUTS IPOBENICHUSI BCEX BUIOB yueOHOU
NESITeIBHOCTH, MPEIyCMOTPCHHOM
y4eOHBIM IUTAHOM (B CiIydae

Ne WHBIX BHJOB y4eOHOM paboTEHI, ¢ YKa3aHUEM IIEPEYHsI OCHOBHOTO peanu3anuu 00pa3oBaTeIbHOMN

/i JIeATeNIbHOCTH, 00opynoBaHus, yaeOHO- HATJISTHBIX TOCOOU 1 MPOrpaMMEbI B CETEBOH Gopme
MPEeTyCMOTPEHHBIX HCIIOJIE3YEMOTO MPOTPAMMHOT0 00eCTIEUCHHUS JTOTIOTHATEILHO YKa3bIBAETCS
Y4eOHBIM IIJIAHOM HanMEHOBaHHE OpPTraHU3aIluH, C KOTOPOi
00pazoBaTeIbHON 3aKJIFOYEH JJOTOBOP)

TIPOTPAMMBI
1 2 3 4
1 ®duznueckas u Jlek1moHHbBIE 3aHATHUS: 626158, TroMeHcKas 00JacTh,

KOJJIOMJHAas1 XUMUA

VYdeOHass ayauTOpusl AN TPOBEACHUS 3aHSATHMA
JICKIHIUOHHOT' O THIIA, prHHOBBIX nu
HHONBUAYAIbGHBIX ~ KOHCYJIBTAIlMi,  TEKYIIETO
KOHTPOJISI ¥ TIPOMEKYTOYHOM aTTCCTAIIHH.
OCHAaIIIEHHOCTb:
VYuebHast MeOenb:  CTOJIBI,

CTYJIbA, JOCKa

r. To6oneck, 3ora BY30B, Ne5, kopr. 1,
kab. 410



http://webirbis.tsogu.ru/
http://www.iprbookshop.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.elibrary.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/?utm_source=outlook&utm_medium=signature&utm_campaign=test_sign&utm_content=text
https://educon2.tyuiu.ru/course/view.php?%20id=3933

ayJIUTOpHAS.
Kommnerotep B
MPOCKIIUOHHBIHN SKpaH.
IIporpammuoe obecneueHwme:

Microsoft Office Professional Plus, Microsoft
Windows, ceo6omHo pactipoctpansemoe [10

KOMILJIEKTE, MIPOEKTOP,

626158, TromeHckast 00J1aCTh,
r. Tobomeck, 3ora BY30B, No5, kopr. 1,
Ka0b. 423

JlaGopaTopHBIE 3aHATHS:

YueOHast ayauTopus Ui TIPOBENCHUS 3aHATHI
CEeMHHApCKOro THma (JTabOpaTOPHBIX 3aHATHH);
TPYINOBBIX M WHIMBUAYaJIbHBIX KOHCYJbTAIHH;
TEKYIIEro  KOHTPOJSI M NPOMEXYTOYHOU
arrecraimu. JlaGopaTopusi «AHalUTHYECKass |
(usnyeckas XUMUS». EPCOHATILHBIA KOMITBIOTED
B KOMILJIEKTE.

JlokanpHast ¥ KOPHOPATHBHAS CETb.

OCHAIIEHHOCTD:

Ob6opynoBanue:

AKBAAUCTHIUIATOP  DIIEKTPUICCKUN 3-10
Mon.789; pedpakromerp P -454 B2M; Bech
AND GH-200; w™omyms «YHHBEpCaIbHBIH
KOHTpOJuIep»; Moayids «TepmocTar»; MOIYJb
«Tepmuueckuii aHaIu3; MOZYJIb
«QnexTpoxumusi»; npudop pH-merp — 150 M;
cnektpodoromerp FOmmko  1201; rumTka

«Jarkoffy 1 xoH(oOpKa ¢ 3aKpBITON CHHpPANBIO,
smanupoBanHas 1,0 KBT.

IMomemenne mas  caMoOCTOATENbHOM paboThl | 626158, Tromenckas oo,

06y11a}01u1/1xcsl C BOBMOXXHOCTBIO ITOJKIFOUYCHHA K
CCTHU «I/IHTepHeT» u oleclieueHHEM A0CTylla B

r. To6onbck, 3ora BY3o0B, Ne 5, xopm.
1, xa0. 208

3JIEKTPOHHYIO nadopmannonHo- | 626158, Tromenckas o011,
00pa3oBaTeNBHYIO cpeny: HOYTOYKH B | r. Toboxbck, 3ora BY3oB, Ne 5, xopm.
KOMIIJIEKTE. 1, xkab. 220

KabOuner, OCHAILIEHHBII KoMIbIOTepHO# | 626158, TromeHckas 0011.,

TEXHUKOH C BO3MOXXKHOCTBIO MNOJKIIIOYCHHUA K CETH

r. Toboneck, 3oHa BY3o0B, Ne 5, koprryc

«HTepHeT» W HampuumeM  jgocTyma B | 1, ka6. 105
JJIEKTPOHHYIO HHPOPMALMOHHO-
00pa3oBaTeNbHYl0 Cpely OpraHu3aluud  AJsd

0o0y4Jarmuxcs U3 4ucia JIMI ¢ OTpaHNYEHHBIMU
BO3MOXHOCTSIMU 37I0POBBSI.

OcHaIEHHOCTD:

PaGouunii cronm mId HMHBAJIUAOB-KOJSICOUHHKOB
OJTHOMECTHBIH;

KommproTep B KOMIDIEKTE,
JICIIICH, BeO-Kamepa.

I/IHTepaKTI/IBHHﬁ

Kabuner  gms  Tekymero  KoHTpoinss — H | 626158, TromeHckas o0,
MPOMEKYTOYHOW  aTrectamd  —  KkabwHeT | r. ToGonbck, 3oHa BY30B, Ne 5, kopiryc
3JIEKTPOHHOI'O TECTUPOBAHUS. 1, kab. Ne 323

OcHaIEHHOCTB:

YueOHast MeOelb: CTOMBI, CTYIIbSI.

KommnproTep B KOMIUIEKTE, IPOEKTOP, SKpPaH,

MOHOOJIOKH B KOMIIJIEKTE.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoanueckue ykazaHus Mo MOATOTOBKE K JJAOOpaTOpHBIM paboTam
JIaGopatopHblie pabOThI MPEACTABIAIOT OJHY U3 (HOPM OCBOEHUS TEOPETHUYECKOI0 MaTepuana
C OIHOBPEMEHHBIM (OPMHPOBAHHEM TPAKTUYECKHX HABBIKOB. [Ipomecc MOATOTOBKH K
71a00paTOpHBIM paboTaM BKIIOYAET M3y4eHUE 00s3aTeNbHOM M JONOJHUTEIBHOM JUTEpaTyphl IO
TeMe paboThl. K BBIMOTHEHWIO J1a0OpaTOPHBIX PAOOT JOMYCKAOTCS OOydYaroImuecs, MPOUIEAIINe
MHCTPYKTaXX 10 TEXHHKe Oe30macHOCTH sl paboTel B saboparopuu. Ilepen BbIMOTHEHHEM




7a00paTOPHOM pabOThl OO0YYAIOMIMICS JODKEH MOJIYYUTh 33/JaHHE, TIIATEIbHO MU3YyYUTh METOIUKY
nabopaTopHOil palOOThI, HPUHIMI pPAOOTHI YCTAHOBKH, JIOTUKY pAacyeToB M IIOCJE JIOMyCKa
IpenoaaBaTessl MPUCTYIHUTH K padore.

11.2. Meroguyeckre yKka3aHus IO OpTaHU3aIllid CaMOCTOSTEIIbHONW PaObOThI

BreaynutopHas camocTosiTenbHas paboTa 00y4aroluXcsi MPeACTaBIsIeT cO00i JornuecKoe
MPOJODKEHUE ayAUTOPHBIX 3aHATHH. BHeayauTopHas camocTrosiTenbHas paboTa BBIIOTHSAETCS
00y4aromuMuCs 10 3aJaHUI0 TPEToAaBaTelisi, HO 0e3 ero HermoCPEICTBEHHOTO ydacTus. 3aTpaThl
BPEMEHHM Ha BBIMIOJHEHUE 3TOM PabOTHI perJaMeHTHPYIOTCS pabodyuM y4dyeOHBIM ILTaHOM. Pexum
paboThl BBHIOMpaeT caM OOydYaroIIMHCS B 3aBUCUMOCTH OT CBOHMX CIIOCOOHOCTEH M KOHKPETHBIX
YCJIOBUH.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBISATHCS HWHAMBHIYAIbHO WM TpyNIamMH B
3aBHCUMOCTH OT MEJIH, O0bEMa, KOHKPETHOH TEMAaTHKH CaMOCTOSATEIBbHOW paboThl, ypPOBHA
CJI0HOCTH, YPOBHS YMEHHH 00y4aroImuxcsl.

CamocrosarenbHass pabora BKIOYaeT B ce0s paboTy C KOHCHEKTOM JIEKIMH, H3ydeHHE U
KOHCIIEKTUPOBAHHWE  PEKOMEHAYEMOW  JHUTepaTypbl, TMOATOTOBKAa  MYJbTUMEIUA-COOOIIECHU/
JIOKJIAJIOB, BBITIOJTHEHHWE TBOPYECKOTO 3ajaHusi/dcce, MOATOTOBKA pedepara, TECTUPOBAHUE U JP.
OOyyaronuecs JODKHBI TMOHUMATh COJIEp>KaHUE BBIMIOJIHEHHOW paboThl (3HATH ONpeAeNeHUs
HOHSTUH, YMETh PA3bSICHUTh 3HAUEHUE U CMBICII JII0OOr0 TEPMHUHA).

KoHTponb pe3ynbTaToB BHEAYAUTOPHONM CaMOCTOSITENILHON pPabOThl OOYYaIOIIMXCS MOKET
OCYILIECTBIISITCSL B TpeJesiaX BpPEMEHH, OTBEJCHHOTO Ha O00s3aTeNbHbIC y4deOHBIC 3aHATHS IO
JTUCIUILIMHE U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO PabOTy OOYYaromMXcsl M0 AUCIUILINHE, MOKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

CamocTtosiTenbHass paboTa 0OO0y4aromierocsl 3akio4YaeTcsl TakKe B BH3yalu3alldd y4eOHOTro
Marepuana Ha miatdopme OtkpeiToro oopazoBanus TUY, MOOK (yueOHbIE pOIHKH, BBHITIOJHEHHUE
TECTOBBIX 33/IaHUN B KAYECTBE CAMOKOHTPOJISL U KOHTPOJIS).

CamocrositennbHass paboTra ¢ TMpenojaaBaTelieM BKIOYaeT B ce0sd WMHAUBHUAYaIbHBIC
KOHCYJIbTAIlMM 00y4arouXcsi B TEYEHUE CEMeCTpa.

CamocrosiTenbHast paboTa ¢ TpyNnoi BKIIOYAET MPOBEIEHUE TEKYIIUX KOHCYJIbTallui mepes
IPOMEKYTOUYHBIMU BUJIaMU KOHTPOJISL MJIM UTOTOBOW aTTEeCTAlUH.

CamocrosiTenbHast paboTa oOydarorierocsi 0e3 mpernogaBaTesi BKIOUYAET B CeOs MOATOTOBKY
K pa3jIMyHbIM BHJAaM KOHTPOJIbHBIX UCHBITAHUN, TOATOTOBKY M HAaIlICAHUE CAMOCTOSITENIbHBIX BUIOB
pabor.

Ilepen BBIMONHEHHEM BHEAYIUTOPHOM CaMOCTOSATENBHOM pabOTHl 0OydaroUMiics TOJKEH
BHHUMATEJIbHO BBICIYIIATh HWHCTPYKTAX IPENOJaBaTeNs I10 BBINOJIHEHHUIO 33JaHUs, KOTOPBIH
BKJIIOYAET OIpeJeNIeHNe LEeNH 3aJjaHus, ero COJIepKaHWe, CPOKH BBIMOJIHEHUS, OPUEHTHUPOBOYHBIN
00beM paboThl, OCHOBHbIE TpeOOBaHUS K pe3yjbTaTam paboThl, KpUTEpUU OLEHKU. B mporecce
MHCTPYKTaXka MperojiaBaTesb MpeaynpexaaeT o0y4yaromuxcst 0 BO3MOXKHBIX TUIUYHBIX OIMIMOKaX,
BCTpEUAIOLINXCs MTPHU BBINOJIHEHNH 3a/1aHusl. B kauecTBe popM U METOA0B KOHTPOJIS BHEAYTUTOPHOM
CaMOCTOSITENIbHOW Pa0OThl O0YYArOIIMXCSl UCHOJNB3YIOTCS ayAUTOPHBIE 3aHATHS, aTTECTallMOHHbIE
MEPONPUSITHS, CAMOOTUETHI.

KputepusiMu  OLIEHKH  pe3ylbTaTOB  BHEAYAUTOPHOM  CAMOCTOSITEIbHOW  pabOThI
oOyJarolierocsi SIBJISIFOTCS: YpPOBEHb OCBOEHMsI oOOydaroluMmcsi y4eOHOro MaTepuaia; yMeHHe
00yyYaromerocsi MCHoJIb30BATh TEOPETHUECKUE 3HAHUS NPU BBIIOJHEHUU MPAKTUYECKUX 3aJaHMi;
000CHOBAHHOCTh M YETKOCTb M3JI0XKEHHsSI OTBeTa; Oo(opmiieHHE MaTepuaiga B COOTBETCTBUU C
TpeOOBaHUSIMHU.



[Tpunoxenue 1

I[Inanupyemble pe3ybTaThl 00y4eHHs 1Ji51 GOPMUPOBAHUSA KOMIIETEHIMU U KPUTEPHUH UX OLleHUBAHUS

Juctunnuna: dusnyeckas U KOJUIOUIHAS XUMUS
Kona, nanpasnenue noaroropku: 18.03.01 Xumuyeckas TeXHOIOTUS
Hanpapnennocts: XuMuueckasi TEXHOJIOTHSI OPraHUUYECKUX BEIIECTB

Koxg u nammeHoBanue

Kpurepun oneHnBaHUSA pe3yabTaTOB 00ydCHHS

Kon Kon, HanmeHoBaHue pe3ynbpTaTa 00ydeHus
KOMIIETEHIIUHA UK 0 JUCHUILINHE 1-2 3 4 5
(Mozyni0)
OIIK-1 OIIK-1.1 W3zydaet, | 3HaTh: 3aBUCUMOCTb | HeE 3HAET | 3HACT XOpOILO 3HAET | OTJIMYHO 3HAET
CrocobeH aHATM3UPYET CBOMCTB MOJIEKYJI OT UX | 3aBUCUMOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
M3y4ath, MEXaHU3MbI CTpOEHUS, NIPUYUHBI | CBOMCTB MOJIEKYJI OT | BIUSHUSL ~ CTPOCHMSI | BIMSHUA  CTPOCHHS | BIMSHHUS CTPOCHUS
aHAIM3UPOBATH, XUMHUYECKUX PEeaKlnd, | BOSHUKHOBEHUS ux CTPOEHUS, | MOJIEKYJI ~ HAa  HMX | MOJIEKYdl Ha WX | MOJEKYyl Ha HX
HCII0JIb30BAaTh MIPOUCXOISIINX B | ONTHYECKUX CBOWCTB | MPUYUH CBOWMCTBa, MPHUYMHBI | CBOWCTBA, MPHYUHBI | CBOWCTBA, MPUYUHBI
MEXaHU3MBI TEXHOJIOTHYECKUX coenunenuit (31); BO3HUKHOBEHUS BO3HUKHOBEHUS BO3HUKHOBEHUS BO3HUKHOBEHHS
XUMHYECKHUX mporeccax u ONTUYECKHUX CBOWCTB | ONTHYECCKUX CBOMCTB | ONTHUYECCKUX CBOMCTB | ONTHYCCKHUX
peakuui, OKpY’KaroIIeEM MUpE COCTMHCHUH COCIUHECHNH, COoeIMHEHN CBOICTB
MPOUCXOSAINX B JIOITycKast Herpyoble COEUHEHUIN
TEXHOJIOTHYECKUX OIIHOKHU
npoueccax u VYMeTh: yMeeT | He  yMeeT YHTaTh | yMeeT YUTATh | yMEeT YUTaTh | yMeEeT
OKpYXaroliem aHAITN3UPOBATh CIEKTPHI CHEKTPHI CIIEKTPHI aHAIM3UPOBATh
MUpE, CHEKTPHl  COCIWHCHHU | COCAMHCHHUIA, HE | COEIMHEHHH, 3HAeT O | COEIUHEHHUH, CIIEKTPBI
OCHOBBIBAsICh Ha UL OTpENeTICHUs WX | UMEeT B3aUMOCBSI3U oTpeneIsieT COCUHEHUM,
3HAHUAX o KaueCTBEHHOTO COCTaBa | MPEACTaBICHUS 0 | CIIeKTpa W CTPOCHUU | KaueCTBEHHBIN UACHTU(DHUIIUPOBATH
CTPOEHUH u ctpoenus (Y1), crocobax UX | aHAJIM3HPYEeMOH COCTaB W CTPOCHHE | OpraHUYecKoe u
BEILIECTBA, MOJTyYEHUS MOJIEKYJIBI, JIOMYCKasi | MOJIEKYJIbI HEOPraHMYECKOE
IPUPOJIe HEerpyObIe OIINOKH MIPOUCXOXKICHUE
XUMUYECKOU MOJIEKYJIBIL,
CBSI3U u MIPOrHO3UPYET
CBOMCTBaxX CBOMCTBa MOJIEKYJIBI




Kon
KOMIICTEHIIMHU

Ppa3IUYHbBIX
KJIACCOB
XAMHUYCCKUX
3JIEMCHTOB,
COCIUHCHUH,
BEILIECTB
MaTepHAaJIOB

KOH, HauMMCHOBaHHUC

Kop u nammeHnoBanue
pe3yabTata 00y4eHus

Kpurepun oneHuBaHUA Pe3yIbTaTOB O0yUCHHS

UK 0 JUCHUMIUIMHE 1-2 3 4 5
(Moyr0)
He BlIaJieeT | BIaJieeT METOJaMH | YBEpEHHO  BJIajeeT | OTIMYHO  BIajaeeT
ONITHUECKUMU crekTpooToMEpHH | METOJaMHu MeTOoAaMuU
Brnanets: METOJIaMH | METOAAaMHM  aHaJIn3a | JUIsl aHajk3a cocTaBa | CHEKTPOQOTOMEPHH, | CIIEKTPO(OTOMEpPUH,
crekTpodoToMepHH, CTpOEHHUS M CBOICTB | coequHenuil, coctasa | UK-Oypse- HK-Dypse-
NK-®ypre- MOJIEKYJT cMmeceid, CHEKTPOMETPUM JJIsl | CHEKTPOMETPUH IS
CHEKTPOMETPHU TUTS oOHapyXeHUs AACHTUDUKAITAN UACHTU(DHUKAIHN
aHajaW3a  CBOMCTB W IpUMECEH, COCIUHCHUM, aHaIM3a | COCIUHCHUH,
COCTaBa  COCIAMHCHUH 00HapyKeHHA UX  CTpOGHHS W | aHaIW3a nx
(B1); OTACIIbHBIX aTOMOB, | CBOWCTB CTPOEHUS U CBOWCTB
JOTTycKasi HerpyoOble
OIINOKH
OIIK-1.2 3HaTh: ATanmbl (U3UKO- | HE 3HAeT CYTH M | 3HAET ATanbl PU3MKO- | 3HAET JIOTHKY | 3HaeT CIIOCOOBI
Hcnone3zyer XUMHYECKOTO nopsiaKa XMMHYECKOTO ¢busmKo- IUTAHUPOBAHUS
MEXaHU3MBI 9KCIEPUMEHTA; IUTAHUPOBAHUS 9KCIIEPUMEHTA, XUMHYECKOTO ¢busuKo-
XMMHUYECKHX peaklui, | METOMUKH  00paboTKH | (U3MKO- CrocoObl  00pabOTKH | AKCIIEPUMEHTA, XMMHYECKOTO
MPOUCXOISIIUX B | pe3yJbTaToB; CIIOCOOBI | XUMHYECKOTO pe3yJbTaToB crocoObl  00pabOTKM | IKCIEpPUMEHTa,
TEXHOJIOTHYECKHUX pacdera HOTPEUIHOCTEH, | SKCIEPUMEHTa HKCTIEPUMEHTA pe3yIbTaToB dbopmynupyeT
nporeccax u | dopmy mpencraBieHUS 9KCIIEPUMEHTa M UX | 33Ja4d W IeIH
OKpYXalolleM  MHpe, | pe3yabTaToB (32); aHaIM3a 9KCTIEPUMEHTA,
OCHOBBIBASICh Ha BBIOMpPAET METOAUKY
3HaHMAX O CTPOEHHHU 9KCIIEPUMEHTa
BEILlECTBa, npupoze | YMeTh: IUTaHUPOBaTh W | HE yYMEeT | yMeeT  COCTaBIATH | INTAaHUPYET (PU3UKO- | 0OOCHOBBIBAET
XMMHUYECKON CBA3M M | IPOBOJIUTH ¢u3nKo- | TUIAHUPOBATH MPOCTOM IUIAH | XMUMHUYECKHUI THIIOTE3Y
CBOMCTBaX pPAa3IUYHBIX | XUMHUYECKHE (U3UKO-XMMHUYECKHE | SKCIEpHMEHTa, 9KCIIEPUMEHT, HCCIICIOBaHMUA,
KIaCCOB  XHUMHYECKUX | 3KCIEPHUMEHTBI, 9KCHEPUMEHTHI, HE | IUTAHUpPYeT bopmynupyer bopMynupyeT 1eib
3JIEMEHTOB, OIIGHUBATh PE3YJIbTATHl | 3HAET  MEXaHU3MOB | PE3YJIbTaTHI THIIOTE3Y u 3aauu
COEIMHEHUH, BEIECTB | W MOTPEITHOCTH, | PEakIfil u crocoboB UCCIIeIOBaHUSA U | DKCIIEPHMEHTAa,
1 MaTepuaoB 000CHOBBIBAThH UX OCYIIECTBICHHS 3a1aun IUTaHUPYET
THITOTE3BI 0 JKCIIEpUMEHTA 9KCTIEPUMEHT, a
MeXaHn3Max TaKxKe €ro
NPOBEAEHHBIX PpeaKuuit Ppe3yNbTATHI,
u CTPOEHUU aHAIM3HUPYET
coenuHenuit (Y2); IIOJIy4YEHHBIE
pe3yIabTaThl,
OIICHUBAET ux

IOTPEUIHOCTH




Kop u nammeHnoBanue

Kpurepun oneHuBaHUA Pe3yIbTaTOB O0yUCHHS

Kon Kon, HaumenoBanue pe3yabTata 00y4eHus
KOMIIETCHIIUH UK 0 JUCLUILINHE 1-2 3 4 5
(Moyr0)
Bnagets: HaBBIKAMHU | HE BIIAJICET | BIQZie€T HABBIKAMH | YBEPEHHO  BJaJleeT | BIaJeeT HaBbIKAMU
MPUMEHEHUS 3HaHWH | HaBBIKAMU MPUMEHEHHS 3aKOHOB | HaBBIKAMH 000CHOBaHHS
3aKOHOB  (DU3MYECCKOW | MPUMEHATh  3HAHUA | (U3UUCCKOW XMMHHU | MIPUMCHEHHUS 3aKOHOB | CYIIHOCTH
XMMUHU U TIOHUMAHUS | 3aKOHOB (DM3MUYCCKOU | st OOBSICHEHHUS | (DU3UUCCKOW XUMUH | MPHUPOTHBIX
OKPYKAIOIMINX XFMHH, XUMHYECKHX, TUTS OOBSICHEHHUS | SIBICHUI u
MPHUPOAHBIX SIBICHUH W | 0OOCHOBHIBATH ¢du3gecKnx XAMHAYECKHX, 3aKOHOMEpPHOCTEH
000CHOBaHMS CYIIHOCTH | TIPUPOJIHBIC SBICHUS | TPOILECCOB U | QU3HMUECKUX XAMHUYIECKOH
TEXHOJIOTHIECKUX u XUMHYECKHE | MPUPOIHBIX SBICHUH, | MPOIECCOB W | TEXHOJOTHH Ha
nporeccos (B2); TIPOIIECCHI JIOITyCcKasi HerpyOble | MPUPOTHBIX SBJICHUN | OCHOBE 3HaHUH
OIUOKH 3aKOHOB
(busnveckoit XumMun
ITIKC-2 [KC-2.1. 3HaTh: TeOpeTHYeCKHe | He  3HAaeT  OCHOB | 3HAeT OCHOBHBIC | 3HACT TEOPETHUYECKHE | 3HACT U OOBICHAET
Cnocoben KonTponupyer OCHOBBI XUMUH; | XUMHH, 3aKOHOB | 3aKOHBI ~XHMHH ¥ | OCHOBBI (DH3UUCCKOW | 3aKOHBI
OCYIIECTBIISATh COCTOSTHUE OCHOBHBIE 3aKOHBl B | XUMHUYECKOU ¢busukwy, XUMUH, 3aKOHBI | XHMHYECKOMH
KOHTPOJIb n1a60opaTopHOTO TJIaBHBIX mporeccax | TEXHOJOTUU 3aKOHOMEPHOCTH XUMHUYECKON TEXHOJIOTHUH,
KauecTBa ChIPbS, | 000pymOBaHUs, XUMHUYECKOH XUMHUYECKHUX TEXHOJIOTHUH ONHpasCh Ha 3HAHUE
KOMIIOHCHTOB U | O0OecIie4nBaeT nepepadoTKu UL TIPOIIECCOB 3aKOHOB
BBIITyCKaeMO JIOCTOBEPHOCTb, TMTOHUMAaHUS TEXHOJIOTHU ¢u3ndeckoit XuMun
TIPOAYKITUH 00BEKTUBHOCTH u | npomssozctsa (33);
TOYHOCTh PE3yIbTATOB | YMETH: BELSIBILITH | HE yMEET BBIABIATH | YMEET, OMHPAsCh Ha | BBIABISIET U | YMEET BBIIBISITh U
HCTIBITAaHUH 3aKOHOMEPHOCTHU 3aKOHOMEPHOCTH 3HaHUE 3aKOHOB | OOBSCHSET OOBSICHATH
XUMHYECKOH XAMHAYIECKOI GU3NKN W XUMHH, | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
TEXHOJIOTHH Ha OCHOBE | TEXHOJIOTHH, BEISIBIISITD XAUMHAYIECKOH XAMHIECKOH
MOHMMAaHUA  3aKOHOB | HaXOJUTh 3aKOHOMEPHOCTH TEXHOJIOTHH, TEXHOJIOTHUH, YMeEeT
(uzukwy, o0mel, | B3aMMOCBSI3b XUMHUYECKOH OTIHPAsCh Ha | MPOTHO3UPOBATH
OpraHUYecKOi U | TEXHOJOTHH U | TEXHOJOTHH MOHUMaHNe COCTOSIHUE
(usznueckoi XUMHUH | 3aKOHOB (U3UKH U OCHOBHBIX TEXHOJIOTHYECKOTO
(V¥3); XUMUHU €CTECTBEHHOHAY4YHBIX | IIpoLecca U €ro
3aKOHOB pe3yIBTATHI
Bnanets: METOJlaMU | He BIIAJICCT | BIAJCET METOJAaMH | BIQJEET  METOJaMH | CBOOOJHO  BIlajaeeT
aHanuza  pe3yJbTaTOB | METOAAMHU TEOPETUYECKOT0 U | aHaJIM3a Pe3yJbTaToOB | METOJaMU aHaJIM3a
HCCIIEIOBaHUS TEOPETUYECKOI0 M | SKCHEPUMEHTAIBHOIO | HCCIEIOBaHUS pe3yJbTaToOB
XUMHUYECKUX CUCTEM | DKCHEPUMEHTAIBHOIO | UCCIEI0BAHUS XUMHUYECKUX CHCTEM | MCCIENOBaHUS
JUTSt MpecKa3aHus | UCCleJOBAHUS COCTOSIHUS UL TpeACcKa3aHusl | XUMHUYECKHX CUCTEM
yCIOBUI COCTOSIHUS XUMHUYECKHUX CUCTEM | YCJIOBHMA u onpenenser
MIPOU3BOJICTBEHHBIX XUMHUYECKUX CUCTEM TIPOU3BOJICTBEHHBIX YCIIOBUS
TEXHOJIOTHIECKHIX TEXHOJOTHUECKHUX MIPOTEKAHUS
nponeccos (B3); TPOIIECCOB MIPOU3BOJICTBEHHBIX
TEXHOJOTHIECKHUX

MPOIIECCOB




Kon
KOMIICTEHIIMHU

KOH, HauMMCHOBaHHUC

Kop u nammeHnoBanue
pe3yabTata 00y4eHus

Kpurepun oneHuBaHUA Pe3yIbTaTOB O0yUCHHS

UK 0 JUCHUMIUIMHE 1-2 3 4 5
(Moyr0)
[IKC-2.2. 3HaTh: HE 3HAeT OCHOB | 3HAeT 3HAaeT W TPUMEHSET | 3HaeT XUMH3M H
AHanuzupyer TEpPMOJMHAMUYECKHE XUMHUYECKHX TEPMOJIMHAMUYECKUE | 3aKOHBI MEXaHMU3M peaKIui
pe3yJIbTaThl OCHOBBI  XMMHYECKHX | MPOLIECCOB, 3aKOHOB | OCHOBBI XMMHYECKUX | TEPMOJUHAMHKH ¥ | OCHOBHBIX
AQHAJUTHYECKOTO MPOLIECCOB, XHMU3M U | TepMOAMHAMUKH, MPOLIECCOB, UX | KUHETHKH OpraHUYecKuX
KOHTPOJIS Ka4yecTBa | MEXaHMU3MBl  PEAKLUH | MEXaHU3MOB KHHETHYECKHE XMMHYECKHX COCAMHEHUH, 3HAeT
HedTH, MPUYNHBI | OCHOBHBIX peaxui 3aKOHOMEPHOCTH, peakui st | (akTopsl,
OTKJIOHEHUsI KadecTBa | OPraHWYECKUX MEXaHMU3MBI MPOCTHIX | OOBACHEHHA BIMSIIOIINE Ha
MPOTYKIUH COGAMHEHUH, ®  HX peaknuii MEXaHH3MOB KHHETHUKY u
o0mue  KUHETHYECKHE MIPOCTBIX PEaKIUi TEPMOJUHAMUKY
3aKOHOMEpHOCTH (34); peakuui
YMeTh: aHaNIU3UpOBAThH | HE yMeeT | ymeer yMeeT yMeeT
pe3yNbTaThl aHaIM3UPOBATH aHaJIM3UPOBATH aHaJIM3UPOBATh aHaJIM3UPOBATH
AHAJIMTHYECKOTO pe3yibTaThl pe3yNbTaThl Ppe3yibTaThl pe3ynbTaThl
KOHTPOJIS Ka4yecTBa | aHAIUTHYECKOTO AQHAJUTHYECKOTO AHAJIUTHYECKOTO AQHAJUTHYECKOTO
HedTH, NPUYMHBL | KOHTPOJIT ~ KayecTBa | KOHTPOJSL KadecTBa | KOHTPOJSI — KauecTBa | KOHTPOJISI KauecTBa
OTKJIOHEHUWsI ~ KadecTBa | HedTH, NpuuuHbl | HedrH, NPUYUHBL | HedTH, NPUYUHBI | HePTH,  MTPUYUHBI
nponaykiu (Y4); OTKJIOHEHUS OTKJIOHEHUS OTKJIOHEHUS OTKJIOHECHUS
Ka4ecTBa NPOJYKIMH | Ka4ecTBa MPOAYKIMH | KAauecTBA MPOAYKIIMM | KadecTBa
IIPOTYKIUH
Bnanets: YMEHHEM | HE BIaJeeT yMEHHEM | BlaJeeT  yMEHHEM | BIaJ€eT  yYMEHHEM | BIaJeeT YyMEHHEM
BEIOMpATH U | BBIOMpaTh  MOJENb | BBIOMpaTh  MOJENb | BBIOMpATh 1 | BHIOMpATh u
peann3oBBIBaTh MOJENb | SKCIEPUMEHTAIBHOTO | SKCIIEPUMEHTAIBLHOTO | PEaNN30BhIBATH peann30BBIBaTH
9KCIIEPUMEHTAILHOTO HCCIIeIOBAaHUS HCCIEJOBaHMS Ha | MOJETb MO/JIETb
UCCIIEI0BaHUS Ha OCHOBE 3HaHUH | 3KCIIEpUMEHTA, IKCIIEPUMEHTA,
OCHOBE 3HAaHUIl 3aKOHOB 3aKOHOB (DM3MYECKOI | 0OOCHOBBIBATH CBOM | OIIEHMBATH
€CTECTBEHHBIX HayK XUMUH BBIOOP 3¢ PEeKTUBHOCTH
(B4); MOJIENH
IIKC-2.3 Ilpunumaer | 3HaTh: HE 3HaeT | 3HaeT XOPOIIIOo 3HaeT | OTM4HO 3HaeT
peuieHust MO | TEXHOJIOTMYECKHUEe TEXHOJIOTHYECKHE TEXHOJIOTHYECKHE TEXHOJIOTHYECKHE TEXHOJIOTHYECKHE
MN3MEHEHHIO rapameTpsl rapameTpsl apameTpsbl rapameTpsl rapameTpsbl
TEXHOJIOTHYECKOTO MPOMBIIIICHHBIX TIPOMBIIITIEHHBIX MPOMBIIIIEHHBIX TIPOMBIIIIEHHBIX MIPOMBIIIJIEHHBIX
pexnMa 00BeKTOB, | mpoueccos (35); IIPOLIECCOB MIPOLIECCOB IIPOLIECCOB HPOLIECCOB
BO3JICHCTBHIO Ha | YMerTs: NIPUHUMATh | HE yMEeT NPUHUMATh | yMEeT  NPHHUMAThH | XOPOIIO YMEeT | OTIIMYHO ymMmeer
TEXHOJIOTHYECKUH pereHus 10 | peleHus 10 | peleHus MO | IPUHUMATH PEUIeHUs! | MPUHUMATh
npouece N3MEHEHHIO N3MEHEHHIO N3MEHEHHIO o W3MEHEHHIO | peIleHUs o
TEXHOJIOTHYECKHUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKHUX TEXHOJIOTHUECKUX N3MEHEHHIO
rapameTpoB rapameTpoB napameTpoB rapamerpoB TEXHOJIOTUYECKHX
MPOMBIIIUIEHHBIX MIPOMBIIIUIEHHBIX MPOMBIIUICHHBIX MIPOMBIIIIEHHBIX rapameTpoB
npoueccos (V5); TIPOIIECCOB MPOIIECCOB TIPOIIECCOB MIPOMBIIIITICHHBIX

MPOIIECCOB




Kon
KOMIICTEHIIMHU

KOH, HAaMMCHOBAHUC
WJIK

Kop u nammeHnoBanue
pe3yabTata 00y4eHus
10 TUCHMILINHE

Kpurepun oneHuBaHUA Pe3yIbTaTOB O0yUCHHS

1-2 3 4 5
(Moyr0)
Baners: METOJaMH | He BJIAJIEET | BJaJeeT METOJAMH | BIAJCET  METOJAMH | BIAJEET METOAAMHU
MaTeMaTHYECKOro METOaMH MOJICTUPOBAHUS MOJIEMPOBAHUS MOJICITUPOBAHUS
aHanu3a U | MaTeMaTuyecKoro XUMHYECKOTO XUMHYECKOTO XUMHYECKOTO
MOJICTUPOBAHMUSI, aHanmmM3a U | mpolecca, METOIaMH | MpoIlecca, METOJaMH | Ipoliecca,
TEOPETHYECKOTO U | MOIENUPOBAHHUS, TEOPETHYECKOTO aHaIM3a JaHHBIX | METONAMH aHAJIM3a
3KCIIEPUMEHTAIBHOTO TEOPETHYECKOTO W | UCCIEI0BAHUS TEXHOJIOTUYECKOTO COCTOSIHUS
uccnenosanus (B5) 9KCIEPUMEHTAILHOTO | 3aKOHOB npoiecca TEXHOJIOTHYECKOTO
UCCIIE0BAHUS TEXHOJIOTUYECKOTO npoiecca 1St
npoiecca OPHMHATHA PELICHUH

10 M3MCHCHHIO €TO
COCTOSHHA




KAPTA

[Tpunoxenue 2

o0ecre4eHHOCTH JUCHMILUINHBI (MOIYJIs1) y4eOHOI M y4eOHO-MeTOANYeCKOoMi JIUTepaTypoi

JuctnumnuHa: dusnyeckas v KOJUTOUTHAS XUMUS
Kon, nanpasnenue noarotoBku: 18.03.01 Xumuyeckas TeXHOIOTUS
HamnpaBnennocTts: XuMuueckasi TEXHOJIOTHSI OPTaHUYECKHUX BEIECTB

n/n

Hazpanue yueOHOTO, yaeOHO-METOANIECKOTO
W3/1aHusl, aBTOP, U3/IaTENIbCTBO, BUJL U3/IaHNUS,
TOJ U3/IaHUs

KomnaecTBo
SK3EMILISIPO
B B BUK

KoHTHHTEHT
00yJaroIuxcs,
HCTIOJIB3YIOIINX

YKa3aHHYIO

JUTEPATYpY

ObecneuyeHHOCTh
00yJaroIuxcs
JIUTEPaTYpOH,

%

Hamnumne
3IEKTPOHHOTO
BapHaHTa B
OBC

(+/)

KymbikoB, P. M. ®usndeckas 1 KOJIOUAHAS XUMUSA :
yuebHoe mocodue it By30B / P. M. Kymeikos, A. B.
Utrtue. — 3-e¢ m3n., crep. — Cankr-IlerepOypr :
Jlanp, 2022. — 236 c¢. — ISBN 978-5-507-44162-
4. — Tekcr : 2ekTpoHHbIH // JlaHb @ 21EKTPOHHO-
OoubmmoTeyHas CHCTEMA. URL:
https://e.lanbook.com/book/215750

OP

30

100

+

Skynos, T. P. ®usuueckass U KOJUIOMIHAS XUMUS :
yaebHo-MeToaumueckoe nocodbue / T. P. Skymos, . .
3unnaroB. — Kazanp : KTABM um. baymana, 2023.
88 c¢.— Tekcr: osuexrponHsiii// JlaHp
AJICKTPOHHO-OMOMHOTEUHAs ~ CHCTEMA. URL:
https://e.lanbook.com/book/330551

OP

30

100

Hurmarymnmuua, H. T. ®usuueckas U KOJUIOMAHAs
xumus : yaeOonoe mocobue / H. I'. Hurmarymmma., —
2-¢ w3, ucnp. u gaon. — Cankt-IletepOypr : JlaHs,
2022. — 288 c. — ISBN 978-5-8114-1983-8. —
Tekcr: anekrponnslii /  Jlanp AIIEKTPOHHO-
O6ubmuoreyHas cucrema. URL:
https://e.lanbook.com/book/212168

OP

30

100




JlomoIHeHHUsA X H3MEHEHMHSsI
K paboyeii mporpaMMe JUCHUILTHHBI
du3nueckas M KOJLJIOUIHAS XUMHUSA
Ha 2024-2025 y4ueOHbIiA TO1T

JlomomHeHUsT M U3MEHEHUS B pabodyl0 MPOrpaMMy AWCITUIUITMHBI HE BHOCSATCS
(mucrurmuHa B 2024-2025 yaeOHOM roy He U3ydaeTcs).

I[OHOJ'IHGHI/ISI N U3MCHCHUS BHCC!

Kanpg. xum. Hayk, JOIIEHT ﬁ / H.W. JIoceBa
7]

Jononnenus (M3MeHeHHs) B pab04yro MporpaMMy pPacCMOTPEHBI U OJOOpEeHbl HA 3aceqaHuu
KaeIppl eCTECTBEHHOHAYYHBIX ¥ TYMaHUTAPHBIX TUCIUTUINH.

3aBenyromuii kageapou /74': . C. A. TarbsiHeHKO
COI'VIACOBAHO:
3aBenyroLIMii BeIITycKaromien kadeapoi /?/ C. A. TarpsaHEHKO

«y anpens 2024 .
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