MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOM NPOrpaMMbl: ABTOHOMHbIE JHEPreTHYecKHe CHCTEMbI
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OUBNYECKAS XUMUAI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

6 cemecTp - 14 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

6 cemecTp - 87,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
PacuerHo-rpajguyeckas paéora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

6 cemectp - 0,3 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CeepeHuna o snagensue U3MN M3K

Bnageney, ToTpuHa C.B.
HpeHOI[aBaTeJ]B WaeHTudHKaTop Rdd5d33df-TiutrinaSvV-6189c802 C.B TIOTpI/IHa
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o il Brageney JNlaHckas U.A.
00pa3oBaTeIbHON IPOrPaMMBI - Mol ¢ WaenTadukatop R3db6324d-Lanskyall-6/410db3 N.N. Jlanckas

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

R

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Kynewos H.B.

WaenTndukatop

Re9c42de9-KuleshovNV-bc390edf

H.B. Kynemosn




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Leanb ocBoeHusi AUCHUIVIMHBI. HM3ydyeHHE OOMMX 3aKOHOB (U3MYECKOM XUMHUU B 00JacTH
TEIJIOOHEPTEeTUKU U TETJIOTEXHUKH.

33[{3‘11/1 AUCHHUITIMHbI

- OCBOCHHE (PM3UKO-XUMHUECKUX MPUHIUIOB (YHKIIMOHUPOBAHUS TEIUIOPHEPTETHUECKUX U
TEIUIOTEXHUYECKUX MTPOLIECCOB;

- (hopMupoBaHHE NPEICTABICHUN O XapaKTEPUCTUKAX MATEPUAIOB, HCIIOIb3YEMbIX B
TEIUIO3HEPreTUKH U TEIJIOTEXHUKH, C TOUKHU 3PEHUS UX PU3MKO-XMMHUUYECKHX CBONCTB;

- IpUOOpETEeHNE HABBIKOB MTPOBEACHUS PAacueTOB, aHATN3a (PU3UKO-XUMHUYECKUX IPOIIECCOB U
IPOBE/ICHUS BBIOOPA ONTUMAIBHBIX TAPAMETPOB PaOOTHI TEMJIOIHEPIeTUUECKUX U TEINIOTEXHUYECKUX

CHCTEM;

- IPUOOPETEHNE HABBIKOB MTPUHATHUS K 000CHOBaHHS KOHKPETHBIX TEXHUYCCKHUX PEIICHUH 10
noA00py MaTepuaoB, X CHHTE3Y U 00pabOTKe, a TAKXKE MO 3aIIUTE HIEMEHTOB, Y3JIOB U arperaTton
TETUIOIHEPTETHYECKUX U TEIUIOTEXHHUYECKUX CUCTEM OT IPOIIECCOB ACTPAJAIMU TPU X MPOCKTUPOBAHUH

" OKCIUTyaTalluu.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAaHHE
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

TIK-4 CrocobeH k
pa3paboTKe MEpONPUITHI
10 COBEPIIICHCTBOBAHUIO
TEXHOJIOTHH ITPOMU3BOJICTBA
ABTOHOMHBIX
9HEPreTUYECKUX CUCTEM U
UX DJIEMCHTOB

N-2nk-4 ananu3upyet
HAYYHYIO TIPOOJIeMaTHKY
001aCTH UCCIICIOBaHMHI U
pa3pabOTKH aBTOHOMHBIX
BHCPFCTI/I'-ICCKI/IX CUCTEM U UX
JJIEMEHTOB

3HATh:
- OCHOBHBIE HCTOYHUKHU HAyYHO-
TEXHUYECKOH MH(OpPMAIK 10 OCHOBHBIM
BOTpocaM (PU3UIECKON XHUMHUH,
TEIUIO3HEPIreTUKH U TeTJIOTEXHUKH,
TEPMHHOJIOTHIO IIpeaMeTa (pu3ndecKkon
XMUMUU 7151 YMEHHUS JIOTUYECKH BEPHO U
SICHO CTPOHTDH apTyMEHTALINIO ISt
JIEMOHCTpalMy 6a30BbIX 3HAHUS B 00JIACTH
€CTECTBEHHOHAYYHBIX JUCIUIUINH U
npodeCcCHOHATBHOMN J1eITETbHOCTH);

- OCHOBHBIE CBOMCTBA KOJJIOUIHBIX U
JIUCTIEPCHBIX CHCTEM, ITPOLIECCOB
azcopOILMU ¥ 3aKOHOMEPHOCTEN
HapyLIEHUs UX arperaTuBHON
YCTOMYUBOCTH TIPU BBIOOPE ONITUMAITBHBIX
TEXHOJIOTUI U CXEM MPOU3BOJICTBA
ABTOHOMHBIX HEPTETHYECKUX CHCTEM.

YMETB:
- BBIIIOJIHATD PacdyeT KUHETUYECKUX

XapaKTepUCTHK MPOLECCOB I BEIOOpa
ONTUMAJIBHBIX TTAPAaMETPOB pabOTHI
TEII0PHEPTEeTHYECKUX U
TEIUIOTEXHUUYECKUX CUCTEM;

- BBIIIOJIHATH TEPMOXUMUYECKUE PACUEThI
(U3UKO-XMMUUYECKHX TPOLIECCOB
TEIIOPHEPTETUKYU U TETIIOTEXHUKH;;

- UCTOJIB30BATh MPOTrPaMMbI 00PabOTKH
AKCIIEPUMEHTAIBHBIX TaHHBIX
IIOJIyYEHHBIX HA COBPEMEHHOM




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

1abopaTOpHOM 000PYTIOBAHUH JIJISI
OIICHKH, IPOTHO3UPOBAHUS U
OoNnTUMU3AIHS (PU3HKO-XUMUYECKUX
MPOIIECCOB TEIJIOPHEPTETHUKU 1
TETUIOTEXHHKH.

IT1K-4 CrocobeH k
pa3paboTKe MepOTPUATHIA
10 COBEPIICHCTBOBAHHIO
TEXHOJIOTUH MTPOU3BOCTBA
ABTOHOMHBIX
SHEPreTUUYCCKUX CUCTEM U
UX 2JIEMEHTOB

W J1-311k-4 BBITTOIHSIET
AKCIIEPUMEHTHI 110 TIapaMeTpam
1 XapaKTePUCTHKAM
XUMHYECKHUX PEaKTOPOB,
TOTUIMBHBIX 3JICMEHTOB,
AIIEKTPOXUMUYECKUX
YHEPrOyCTaHOBOK, YCTAHOBOK
BOJIOPOJHON SHEPTETUKHU U UX
3JIEMEHTOB B COOTBETCTBHH C
YCTaHOBJICHHBIMHU
MIOJIHOMOYHSIMHU

3HATh:
- (hyH1aMEHTaJIbHbIE NTPEJICTABICHUS O
(U3NKO-XMMHUYECKUX TPOLIeCccaXx,
HCII0JIb30BaTh JAHHBIC 3HAHUS B
TCPMOAUHAMHUYCCKUX pacyeTax,
HaIlpaBJIEHHBIX Ha BBIOOP ONTUMaIbHbIX
XapPaKTCPUCTUK SHCPICTUUCCKHUX CUCTEM U
ycTaHOBOK. OCHOBHBIE 3aKOHOMEPHOCTHU
PAaBHOBECHOM TEPMOINHAMUKHU
OJIHOKOMIIOHEHTHBIX U
MHOI'OKOMIIOHCHTHBIX CHUCTECM,
WCIOJIb3YEMBIX IPU IPUHATUU U
000CHOBAHUHU ONTUMAJIBHBIX TEXHHUYECKUX
peleHuii o noA60py MaTepUaos;;

- IPUHIUIIBI SJICKTPOXUMHUYCCKUX
IIPOLIECCOB, IPUMEHUTEIIBLHO K YCIIOBUSM
AKCILTyaTal[MH 3JIEMEHTOB aBTOHOMHBIX
DHEPreTUYECKUX CUCTEM U
TCIINIOOHEPTCTUUCCKUX YCTAaHOBOK.

YMETB:
- IPOBOJIUTH J1TaOOPATOPHBIE UCCIIEIOBAHUS

Y Ha UX OCHOBE BBHITIOJHATH PAaCUEThI
XMMHUYECKOT'O PAaBHOBECHUS M aHAIIN3
(a30BbIX PaBHOBECHUI;

- UCTOJIb30BATh CIPABOYHYIO JINTEPATYPY
JUTSL IPOBEICHUST (PU3UKO-XUMUYECKIX
HKCIEPUMEHTAIbHBIX UCCIET0BaHUH,
HaIpaBJICHHBIX Ha BEIOOP ONTHMAIBHON
3alUThI 3JIEMEHTOB, Y3JIOB U arperaToB
TETUIOPHEPTETHUECKUX U
TEIUIOTEXHUUYECKUX CHCTEM OT KOPPO3UH U
pa3pylIeHH;

- oOpamarbcs ¢ XUMUYECKUMHU
BEIlECTBaMH, IPHOOpamMu, 000pyI0BaHHEM
¢ coOJII0JEHNEM TEXHUKH O€30IaCHOCTH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHATBbHOW 00pa3oBaTelNbHON Iporpamme
ABTOHOMHBIE dHepreruyeckue cucrembl (nanee — OIIOIl), nanpaBnenuss noarorosku 13.03.01
TennosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa3oBaHue - OaKalaBpHar.

Tpe60BaHI/I5[ K BXO/JHBIM 3HAHUAM U YMCHUAM:




- 3HaTh «Xumusay, «duszukay, «Marematukay, « ' maporazonnHamukay, « TexHuueckas
TepMOJMHAMUKAY, «BrIciias MaremaTnka»" B 00beMe TIEPBOTO M BTOPOTO KYPCOB.

- 3HaTh «DHEProcOEPEKEeHNE B TETUIOIHEPTETUKE U TEIUIOTEXHOJIOTHIY, «BomgopoaHas u
3JIEKTPOXUMHUYECKAs SDHEPTeTHKAY, «KOppo3us U 3al1uTa METAUIOB B SHEPTeTUKE», «DU3nKo-
XUMUYECKUE METObI UCCIENOBaHUs», « TerIoBbie MPOIECCH] B AJIEKTPOXUMHUECKUX CUCTEMAaxXy, MPU
BBITIOJITHCHHH BBIITYCKHOW KBaTM(UKAITMOHHOW pabOTHI OaKantaBpa.

- yMeTh [lenarh pacueTsl XUMHYECKHX U (PU3UIECKUX MPOIIECCOB ¢ MPUMEHEHUEM MaTEeMATHUECKUX
METOJI0OB

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OneMeHTHI 20 6 6 2 2 - - - - - 10 - Ilooz0mogka domauinezo 3adanun:
MOJIEKYJISIPHO- [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
KMHETUYECKOU TEOpUU Ha OTPabOTKY YMEHUI pelIeH s
ra3oB. OCHOBHBbIE npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
TIOHSTHS M CBOMCTBA BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
JIBYXKOMITOHEHTHBIX "D11eMEeHTHI MOJIEKYJISIPHO-KUHETHUECKOM
CHCTEM Teopuu ra3oB. OCHOBHbIEC IOHSTHS U CBOHCTBA
11 DOneMeHTHI 20 6 2 2 - - - - - 10 - JIByXKOMIIOHEHTHBIX CUCTEM" MaTepHay.
MOJIEKYJISIPHO- JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO

KHHETHYECKOU TCOPUU
ra3oB. OCHOBHBIC
IIOHSATHUS B CBOMCTBA
JABYXKOMITOHECHTHBIX
CHCTEM

W3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NpUMeEpHI
BBITIOJTHEHHS IOX00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3aJJaHus! POBOJMUTCS 1O
NPEe/ICTaBJICHHBIM TUCBMEHHBIM padoTaMm.
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHUS 33/IaHUI 10 TabopaTopHOU paboTe
HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK kK€ U3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
pazzene "DneMeHTbl MOJEKYJISIPHO-
KHHETUYECKOH Teopnu ra3oB. OCHOBHBIE
TIOHSTHS M CBOMCTBA IBYXKOMIIOHEHTHBIX
cucteM" MaTepuainy.

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
"DIeMEeHTHI MOJIEKYIISIPHO-KHHETHIECKOM
Teopuu ra3oB. OCHOBHbIC OHSTHSI M CBOHCTBA
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JIBYXKOMIIOHEHTHBIX CUCTEM"
H3yuenue mamepuanog 1umepamypHvix
UCHLOUHUKOB:

[2], 274-334
[3], 169-175
[5], 5-39
2 OCHOBHBIE TTOHATHS U 36 20 Iloozomoeka K mekyuwiemy KOHmMpOio:
MTOJI0KEHHUS [ToBTOpeHNe MaTepHraa 1mo pa3aeiy
XUMHUYCCKOH "OCHOBHBIC TIOHATHS U TOJOKCHHS
TePMOAUHAMHUKH. XAMHI9ECKOi TepMoanHaMuKH. OCHOBHBIE
OCHOBHEIE MOHATHUSA MOHATHSA XUMHUYECKOH KNHETUKH."
XUMHUYECKOU KUHETHKH. Iloozomogka K 1adopamoproii pavome: Jns
2.1 OCHOBHBIC TOHATHS U 36 20 BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
[TOJIOKEHUS HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
XUMHYECKOH 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TEPMOJAUHAMHUKH. TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
OCHOBHBIC MOHATHSA 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
XHUMHWYECKON KHHETHKH. pazzene "OCHOBHBIE MOHATHUS U MOJOXKEHUS
XAMHIYECKO# TepMoanHaMuKi. OCHOBHBIE
MOHSTHSI XUMUYECKO KNHETUKU." MaTepuay.
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuaa Mo pa3aeny
"OCHOBHbBIE OHATHS U TOJIOKEHHUS
XUMUYECKOH TepMoanHaMuKi. OCHOBHBIE
MOHATHSA XUMHUYECKOH KUHETUKH."
H3yuenue mamepuanog 1umepamypHslx
UCMOYUHUKOG:
[1], 272-279
[2], 360-374
[3], 120-130
[4], 177-213
[5], 61-65
3 XuMHIeckoe 36 20 Iloozomoeka K meKywiemy KOHmMpOJiio:
paBHOBeECHE. [ToBTOpEeHNE MaTepHralia o pasaeny
dusnueckas "Xumudeckoe paBHOBecue. Du3nveckas
azcopOnus. Y cioBus ancopOums. YcioBus (pa3zoBOTO paBHOBECHS."
(ha30BOrO paBHOBECHSI. Iloozomoexa k nabopamopnoit pagome: Jlns
3.1 XuMH4eckoe 36 20 BBITIOJIHEHHS 3a/IaHUH 110 JJab0paTopHOii padoTe
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paBHOBecCHE.
dusnueckas

agcopOIms. YcaoBus

(ha3zoBOTO paBHOBECHS.

HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJIHEHHMS J1JaOopaTopHOil padoThI, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "XuMHu4ueckoe paBHOBECHE.
Omsnueckas agcopOus. Ycmosus (GazoBoro
paBHOBecH." MaTepHay.

Ilod2zomoeka domauinezo 3adanusn:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTPa0OTKY YMEHUH peleHus
npodeccroHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"Xumuueckoe paBHoBecue. Ousnueckas
azcopOIms. YcnoBus Gpa3oBoro papHosecus."
Marepuainy. JlONMOJIHUTENBHO CTYACHTY
HEOOXO0ANMO M3Y4UTh JINTEPATypy U pa3zo0paTh
MIPUMEPHI BHITOJHEHUSI TOJOOHBIX 3aTaHHUMH.
ITpoBepka gOMamIHEro 3aAaHus MPOBOANTCS T10
MIPE/ICTABICHHBIM ITUCEMEHHBIM paboTaMm.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Xummueckoe paBHoBecue. Ousnueckas
azcopOims. YcnoBus Gpa3oBoro pasHosecus."
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[2], 243-258

[3], 243-258

[4], 288-334
[5], 65-74

4 CHIIbHBIE 34 20
anekTponuThl. [loHsTHE
KOHIYKTOMETPHUH, BUIBI
KOHIYKTOMETPHH.
41 CuIibHBIE 34 20

3nekTposuThl. [loHsTHe
KOHOAYKTOMETPUH, BU/IbI
KOHAYKTOMETPHUH.

Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJTHUTEBHOTO MaTepHaa o pas3zierny
"CuybHBIE A5IeKTponTHL. [loHsTHE
KOHIyKTOMETPHH, BUABI KOHAYKTOMETpUH."
Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3a]1a4 BBITIOJTHEHNUS J1JaO0paTOPHOH paboTsI, a
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TaK K€ U3y4UTh BOIPOCHI BApUAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
pazzgene "CuibHble 31eKTponuTsl. [lonaTue
KOHIYKTOMETPHH, BUABI KOHAYKTOMETpHN."
Marepuay.

Ilod20moeka domauinezo 3adanusn:
IToaroroBka KOMaIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"CusbHbIe 21eKTponuTHL. [ToHsATHE
KOHIyKTOMETPHUH, BUABI KOHAYKTOMETpUH."
Marepuainy. JlomoJIHUTENBHO CTYACHTY
HEO0OX0AMMO M3YYHUTh JINTEPATyPY U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
ITpoBepka gOMaIIHETo 3aAaHus POBOANTCS T10
IIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypubix
UCIOYHUKOB:

[2], 120-130
[3], 243-258
[5], 49-61
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 28 14 14 0.3 70 17.7
Hroro 3a cemecTp 144.0 28 14 14 - - 0.3 87.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnemenmul MONEKVIAPHO-KUHEMUYecKou meopuu 2a308. OcHogHble NOHAMUS U CBOUCIEA
08YXKOMNOHEHMHBIX CUCHIEM

1.1. DnemMeHTHl MOJEKYISIPHO-KUHETUYECKOM Teopuu ra3oB. OCHOBHBIC MOHATHS U CBOMCTBA
JBYXKOMITOHEHTHBIX CUCTEM

VYpaBHEHHE COCTOSHUS MAEATBHOrO raza, Kuneruueckast Teopus ra3oB. Y paBHEHUE COCTOSHHUS
pEaIbHOTO ra3a, PaCTBOPUMOCTh I'a30B B JKUIKOCTIX. 3akoH I'eHpu, 3akoH [lanprona. MexaHusm
pPacTBOPEHMS KHUCIOpOAa B BoJE. BimsHMe KUCIOPOAa HA IIPOLIECCHl KOPPO3UH, METOABI YIAJICHUs
kuciaopona. dusnyeckue CBOMCTBA BOABIL. JlmarpaMMa cOCTOsSHHSA BOJbl. XMMHUYECKHE CBOMCTBA
Bosibl. CocTaB MPHUPOTHBIX M TEXHUUECKUX BoJ. Knaccudukanus nmpuMeceit, HaXo s Iuxcs B BOJE.
TexHonornyeckne MoKazaTeaIu BOJbl, OCHOBHBIE METOABI OUYUCTKU. TEpMOAMHAMUYECKUE YCIOBUS
oOpa3oBanus pactBopoB. ConpBaranus. KoHieHTpanus U crocoObl ee BblpakeHus. PacTBopbl
HEDJIEKTpOJIUTOB. 3akoH Payns m  ero cnexctBusa. PacTBOpsl  CHIBHBIX — DJIEKTPOJIMTOB.
JIByXKOMIIOHEHTHBIE CUCTEMBI C HEOI'PAHWUYEHHOM M OIPAHMYCHHON B3aHUMHOW PacTBOPHUMOCTBIO.
JIByXKOMIIOHEHTHBIE CUCTEMBI C IIPOCTON IBTEKTUKOU. TBepable pacTBOpbl. buHapHbIE cucTeMBI ¢
0o0pa3oBaHMEM XUMHUYECKHX coeIuHEHUH. KOHIrpysHTHblE W MHKOHTPYIHTHBIE CUCTEMbI. Poib
¢u3nyeckoil  XMUMUM B HOJATOTOBKE  CIELUATUCTOB IO  HANpPABICHUIO  MOATOTOBKHU
«TemnnosHepreTuka 1 TEMIOTEXHUKAY. .

2. Ocrosrvle nOHAMUSL U NOJONCEHUS XUMUYECKOL mepModuHaMuKu. Ocnosnble nousmus
XUMUYECKOU KUHEUKI.

2.1. OcHOBHBIE NOHSTHS U MOJ0KEHUSI XUMUUECKOW TePMOIUHAMUKNA. OCHOBHBIE OHATHUS
XUMUYECKON KMHETHUKH.

Xumuyeckuit notennuan. 3akoH [ecca. TemmoemMkocTh. 3aBUCUMOCTD TEIIOBOTO 3deKrTa oT
temneparypbl. Peanbnble rasbl.  Jlerydecth  (¢pyrutuBHOCTH). CaMONpPOU3BOJBHBIE U
HECaMONPOU3BOJIbHBIE TpoIiecchl. BTopoil 3akoH TepMmoamHamMuku. JHTponus. Teopemsl Kapho-
Knaysuyca. Cratuctuueckuii XapakTep BTOPOTO 3aKOHA TEPMOJIWHAMUKH. Pacder wu3MeHeHMid
SHTPOMHH B Pa3IMUHBIX Mpoleccax. MakcuMmansHO mosie3Hast pabota. DHeprust [ m60ca u sHeprus
I'enpmronbia. Ypasuenus ['n66ca — I'enpmronsia. 3MeHeHne TepMOMHAMHYECKUX TTOTEHIIMATIOB
KaK KpUTepUi HampaBlIEHUs MIPOLIECCOB U paBHOBecHs. XapakTepuctudeckue GyHKuu. OCHOBHbBIE
NOHATUS M B3aMMOCBA3b. YpaBHEHHMA MakcBenna. AHaIW3 ypaBHEHUH TMpU U3MEHEHUU
Temneparypbl u aAaBneHus. OTKpBITBIE CHCTEMBl. XUMHYECKHi moTeHnuan. (OcoOeHHOCTH
HAaHOCTPYKTYPUPOBAHHBIX CHUCTEM. OJIEKTPOXUMHUYECKUM TMOTEHIMaa. MaKCUMalabHO TMOJe3Has
pabora u KIIJ[ nns XuMHUYECKUX HCTOYHUKOB TokKa. CKOpPOCTh W MEXaHU3M PEaKIIHH.
MonexkynsipHOCT, ¥ MOPSAOK peakiuu. CrnocoObl ompeneseHuss MOpSAIKOB peakuuil. BrusHue
TEMIIEpaTypbl Ha CKOPOCTh peakuuu. Teopus aKTUBUPOBAHHOTO KOMIUIEKCA. DHEPreTUYeCKHUil
Oappep. IlepexomHoe cocTosiHME. OHTaNbIUsS UM DHTPONMS  aKTHBAIMU. B3anMOCBS3b
TEPMOJIMHAMUYECKUX IMapaMeTPOB AKTUBHUPOBAHHOI'O KOMILUIEKCA U KMHETHMYECKUX IapaMeTpOB
peakuuu. HuzkoremmepaTypHsblil npeest CKOpocTr peakiuu. OCHOBHBIE THUIBI CJIIOXKHBIX PEaKIU:
JIBYXCTOPOHHHE, IMapajieJbHble, nocienoBarenbuble. Jlumutupyromas craaus. CTalioOHapHBIN U
KBa3UCTAllMOHAPHBIN pEXUM. MeTton bonenmreiina. O6patumsbie, MapajuieNbHbIE,
noclieI0BaTeNbHbIE Peakuu. 3aKoHbI poToXuMuu. YpaBHeHus DiHmTelHa-1lItapka. KBaHTOBBIM
BbIXOJ. llenHble peakunu ¢ pa3BETBICHHON W HEPA3BETBICHHOW HENbi0. OCHOBHBIE MOJIOKECHUS
mporecca KaTanusza. ['OMOTeHHBIM M reTeporeHHbI Kartanu3. Mexanusmbl katanuza. [quddysus.
Juddys3us B kKoHAEHCHPOBaHHBIX cpenax. Hanokatanuzaropsl. 3akoHbl A. Duka..

3. Xumuueckoe pasnogecue. Pusuueckas adcop6uuﬂ. Ycnosus ¢0306020 PABHOGECUA.

3.1. Xumunueckoe paBHoBecue. ®uznueckast agcopOuus. Y cinoBus GpazoBOro paBHOBECHS.
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KoHcranta paBHOBecus. BiusiHue BHEIIHMX YCJIOBHHM Ha MoOJIOXKeHUE paBHOBecus. [IpuHummn
MOJBWKHOTO paBHOBecus. BnusHue Temmeparypbl M JaBieHHs Ha XHUMHUYECKOE DPaBHOBECHE.
VYpaBuenue uzorepMmbl u u3o00apsl Bant-T'odda. [IpuBenennas sueprus ['mbG6ca. Xummueckoe
paBHOBECcHE B cCllydyae peakiuil TepMUyecko nuccoumanuu. AncopOuus. OCHOBHBIC MOHSITHSL.
dusnueckas azcopOIus. Xumuueckas azcopOIusi. Tepmounamuka azcopOouu.
TepMoarHaMHUYECKOE PABHOBECHE IMOBEPXHOCTHOTO cJiosi ¢ 0O0beMHbIMH (pazamu. M3orepmbl
ancopbuuu. Uzorepma JIharmiopa. Uzorepma ['enpu. M3orepma Dpeiinmimxa. AncopOrusi Ha
HeoJTHOpoaAHOHM moBepxHocTU. M3oTepma Temkuna-lllneiruna. Pacuersl TemnoBbix OanaHCcoOB MO
BBICOKOTEMIIEPATYPHBIM COCTABJISIOIIUM JHTaNbnuu. llpuBenennas sHeprus [mb6ca. Pacuers
KOHCTaHT paBHOBECHUS XMMHUYECKUX peakuuid. [Ipumepsl perienus 3anad Ha Temy «AICOpOLHSI».
OcHOBHBIE yCTIOBHSI BOSHUKHOBEHUS ()a30BBIX PABHOBECH B CUCTeMaX. XUMHUYECKHI IMOTCHITHAIL.
Amnanu3 npaBuiia (a3 'n66ca. Ananus ypaBaenus Kmaneipona-Kiaysunyca. ®a3oBbie quarpaMMel.
OO6mue npuHIUNIBI ocTpoeHus. O0beMHas U mIocKas quarpaMmbl. OJIHOKOMIIOHEHTHBIE CUCTEMBI.
DHaHTUOTPOIHBIE © MOHOTPOIIHBIE PEBPAILICHUSL. .

4. Cunvhble anexkmponumasl. Ilouasmue KOH()VKWZOM@H’IDMM, 8UObI KOH@VKW[OM@I’I’IDUU.

4.1. CunbHble 35eKTpoauThl. IIoHATHE KOHAYKTOMETPUY, BUABI KOHIYKTOMETPHUH.

[TonsiTe 0 Teopuu CUIBHBIX 3IEKTPOIUTOB [lebas u Xrokkens. AKTUBHOCTb. DJIEKTPOXUMHUSL.
OneKTpuyeckas IPOBOAUMOCTb JJIEKTPOJIATOB. JI[BMUJKEHHME HOHOB B JJIEKTPUUYECKOM IIOJIE.
VYaenbHas U MOJISIpHask JEKTPUYECKas MPOBOAMMOCTh DJIEKTpUYECKash MPOBOJUMOCTb HEBOJHBIX
pPacTBOPOB U PACILIABICHHBIX 2JIEKTPOIUTOB. KOHIyKTOMETpHSL. .

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Kunerndeckas Teopusi ra3oB. Y paBHEHUE COCTOSIHMS PEAJIbHOTO T'a3a, paCTBOPUMOCTD
ra3oB B KUJKOCTAX. 3akoH [ eHpu, 3akoH JlanbToHa;
2. TepmoauHaMudeckue ycioBusi oopazoBanus pactBopoB. Conbparanus. KoHueHTpanus u
CrocoObl ee BbIpaskeHusl. PacTBOpBI HEANEKTPOIUTOB. 3aKOH Payss u ero cienctsus.;
3. 3akoH ['ecca. TemoeMKoOCTb. 3aBUCHMOCTB TEMJIOBOTO 3((heKTa OT TeMIepaTyphl.
Peanbhbie rassl. Jleryuects (pyrutuBHOCTD). CaMOIIPOU3BOJIbHBIE U HE CAMOIIPOU3BOJIbHBIE
IIPOLIECCHL.;
4. Ancop6uusi. OcHoBHBIE TOHATHS. DU3nveckas agcopOIus. XuMuueckas aacoporus.
TepmoauHamuka agcopounu. TepMoaMHaMUUECKOe PaBHOBECHE MTOBEPXHOCTHOTO CIIOS C
o0bemMHbIMU (hazamu. M3oTepMbl agcopoumy;
5. PacueTbl KOHCTaHT paBHOBECUSI XUMHUUYECKUX peakluil. OCHOBHBIE YCIOBUS
BO3HHUKHOBEHUS ()a30BbIX PaBHOBECHU B CUCTEMaX. XMMHYECKUN MOTeHIIMAN. AHAIN3
npaBuia a3z ['m66ca. Ananus ypaBHenus Knaneiipona-Knaysuyca.;
6. CunpHble 71eKTPONINTHL. [ToHSITHE KOHAYKTOMETPUH, BUBI KOHAYKTOMETPHUH.
[TonsiTHE O TEOPUU CUIBHBIX ANEKTPoIUTOB JleGas u Xiokkens. AKTUBHOCTb.;
7. DnexTpuueckas MpoBOAMMOCTb HEBOJIHBIX PACTBOPOB U PACILIIABIECHHBIX AIEKTPOJIUTOB.
Kongykromerpus...

3.4. TeMbl 1a00paTOPHBIX padoT
1. JTabopartopHas padora Ne 1. Onpeznenenue KOHIIEHTPAIMH KHUCIOPOa, PACTBOPEHHOTO B
BOJI€ METOJIOM HOJIOMETPHUYECKOTO TUTPOBaHUs. (2 yaca);
2. JJabopartopHnas pabota Ne 2. OnpeneneHue KkeCTKOCTH BOIOMTPOBOIHOM BOJIBI METOIOM
KOMIIJIEKCOHOMETPHUYECKOTO TUTPOBaHUs (2 yaca).;
3. JlabopaTtopHas padota Ne 4. OmnpesiesieHre KOHCTaHTBI aJICOPOITMOHHOTO PaBHOBECHS Ha
OCHOBAHMU JIaHHBIX TUTPUMETPUUECKOT0 aHanu3a. (2 yaca);
4. JIaboparopnas padota Ne 5. OnpeneneHue mokazaresss akTHBHOCTH U KOHIIEHTPAITIH
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MOHOB IIPU MOMOIIM HOHOCEJIEKTUBHBIX 3JIEKTPOAOB MOTEHIIMOMETPUUECKUM METOA0M
OrnpezenieHre KOHIICHTPAIUHA PACTBOPA IO KATMOPOBOYHON KPUBOH KOHAYKTOMETPHUUECKUM
MeToa0M (2 yaca).;

5. JlabopaTtopHas padota Ne 3. YMsardeHue Boapl METOI0M KaTHOHHPOBaHUs. (2 yaca).

3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OOGcyxneHue MaTepHalIoOB IO KeiicaMm pazjena "DJIeMEHThl MOJEKYIIPHO-KHHETUYECKON
Teopuu ra3oB. OCHOBHbBIC MTOHSTHUS U CBOMCTBA IBYXKOMIIOHEHTHBIX CUCTEM"

2. OOcyxneHue MarepuajoB 1o KedcaM pasnena "OCHOBHBIE TOHATHS M IOJIOKCHUS
XUMHUYECKON TepMOIuHaMUKU. OCHOBHBIC MOHSATHS XUMUYECKON KUHETUKH."

3. OOcyxeHue MaTepHalioB IO Keiicam pasnena "XuMmuueckoe paBHoBecue. dusmyeckas
ajcopOrus. YcmoBus (a3oBOTro paBHOBECHS."

4. OOcyxaeHue wmarepuanoB Mo Kkeicam pasnena "CumibHble 3yeKTposnuThl. [loHsTHE
KOHJYKTOMETPUH, BUAbl KOHAYKTOMETPUU."

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCLUILIUHEI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTAThl 00YUEHUS 110 TUCLMILIIMHE Konbl
COOTBETCTBUM C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB 1.3.1)

11234
3HaTh:
OCHOBHBIE CBOMCTBA KOJIJIOUAHBIX U TUCIIEPCHBIX CHCTEM, PacuetHo-Tpaduueckas padora/Pacuer
IIPOLIECCOB aICOPOLIMH U 3aKOHOMEPHOCTEHN HapyLIEeHUs UX TEPMOJMHAMHYECKUX [TapaMeTPOB XUMHUECKON
arperaTMBHOM yCTOMUMBOCTHU NP BBIOOPE ONTUMAIIBHBIX V-2 + PEAKIMHU C IOMOUIbIO BBICOKOTEMIIEPATYPHBIX
TEXHOJIOTUI U CXEM MPOU3BOICTBA aBTOHOMHBIX ’ COCTABJISIOLIUX SHTANBINUU. TepMoaMHaMUYECKUE
HHEPreTUYECKUX CUCTEM napamMeTpbl XMMHUYECKOro npouecca. Temaora

CropaHusi TOIUIMBA

OCHOBHBIE HCTOYHMKH HAyYHO-TEXHHUUECKOW HHPOpMALIUU PacuerHo-Tpaduueckas padora/XuMu4eckui cCocTas
110 OCHOBHBIM BONpOcaM (pU3N4YECKONH XUMHH, BO/IbI. PacueT jkecTKOCTH BOJIbI, METO/IbI €€
TEIUIO3HEPreTUKH U TeTJIOTEXHUKU, TEPMUHOJIOTUIO YMSITYECHUS
npeamera GU3NIECKON XUMHHU JJIsi YMEHHS JJorudecku BepHo | UJI-2rk-4 +
U SICHO CTPOUTH apryMEHTAIMIO [yl JEMOHCTpaluu 0a30BbIX
3HAHUA B 00JJaCTH €CTECTBEHHOHAYYHbIX JUCIUIUINH U
po¢eCCHOHATILHOMN 1€ TEIbHOCTH)
MIPUHIIMIIBI 3JIEKTPOXUMHUECKUX TPOIIECCOB, PacuetHo-rpaduueckast pabora/O61mue cBoiicTBa
NPUMEHUTEBHO K YCIOBHUSAM JKCILTyaTalllu 3JIEMEHTOB VIJT-311ce + pacTBOpPOB, OCMOTHYECKOE JaBJICHHE, 3aKOH Payis
ABTOHOMHBIX JHEPI€TUYECKUX CUCTEM U
TEIJIOPHEPTETUYECKUX YCTAHOBOK
(GyH1TaMeHTaJIbHbIE MPEACTABIEHUS O (PU3UKO-XUMUYECKUX JlaboparopHnas paboTa/3anura 1a00paTOpPHBIX
npolieccax, UCIOIb30BaTh JaHHbIE 3HAHUS B pabot
TEPMOJUHAMHYECKHUX pacyeTax, HalpaBJIeHHbIX Ha BHIOOP
ONTUMAJIbHBIX XapaKTEPUCTHK SHEPTeTUYECKUX CUCTEM U
ycTaHOBOK. OCHOBHBIE 3aKOHOMEPHOCTH PaBHOBECHOM NJI-3rik-4 +

TEPMOJIMHAMHKH OJTHOKOMITOHEHTHBIX U
MHOT'OKOMITOHEHTHBIX CUCTEM, UCIIOJIB3YEMBIX IIPU
MPUHATUH U 00OCHOBAHUHU ONTHUMAJIbHBIX TEXHUUYECKUX
pelnieHnit o noadopy MaTepHaoB;
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YMmern:

MCTOJIb30BATh MPOTrPaMMBbI 00PaOOTKH HKCIIEPUMEHTATBHBIX
JTaHHBIX TOJTYYEHHBIX Ha COBPEMEHHOM JIAOOPAaTOPHOM

JlaboparopHuas pabota/3amura 1a60paTOPHBIX
pabor

000pYIOBaHUH IS OLIEHKH, IPOTHO3UPOBAHUS U N-2nik-4

ontuMu3aIus (PU3UKO-XUMHUYECKUX MTPOIIECCOB

TEIUIOPHEPTETHKH U TeTJIOTEXHUKU

BBINOJIHATh TEPMOXHUMUYECCKHE PACYEThI (DU3HKO- J1-2rmca JlabopatopHast paboTa/3ammra 1adopaTOpHBIX
XMUMHAYECKHX MPOLIECCOB TEINIOIHEPTETUKU U TEIUIOTEXHHKH, ) pabot

BBINOJIHATh PACUYeT KHHETUYCCKUX XapaKTEPUCTUK Jlaboparopnas pabota/3amniura 1a60paTOPHBIX
MPOIIECCOB LIS BEIOOpA ONTHUMAIBHBIX TapaMeTpoB padotsl | U-2rk-4 pabot

TEIUIOOHEPTreTHYECKUX U TETUIOTEXHUYECKUX CUCTEM

o0palaThCsi ¢ XMMUYECKUMH BEIIeCTBAMU, IPUOOpaMH, VT-3111c4 Jlaboparopnas pabota/3amniura 1a60paTOPHBIX
000pyIOBaHUEM C COOITIOJICHUEM TEXHUKN OC30IMaCHOCTH ' pabot

UCIIOJIB30BATh CIIPABOYHYIO JINTEPATYPY JJIS IPOBEICHHUS Jlaboparopnas paboTa/3amniura 1a60paTOPHBIX
(U3NKO-XUMHUYECKUX IKCTIEPUMEHTAIBHBIX HCCIIEIOBAHUH, pabot

HaIpPaBJICHHBIX Ha BLIOOP ONTHMAJIBHOM 3aUThI 3JeMeHTOB, | WJI-3mk-4

Y3JIOB M arperaToB TEIUIODHEPTETHUECKUX U

TEIUIOTEXHUUYECKUX CUCTEM OT KOPPO3UH U Pa3pylIeHUH

IIPOBOAUTH JaOOPATOPHBIE UCCIIEIOBAHUS U HA UX OCHOBE JlaboparopHas paboTa/3amura 1a00paTOPHBIX
BBINOJIHATH PAacyeThl XMMUYECKOTO PaBHOBECHS U aHAIIU3 N-3nk-4 pabot

(ha30BBIX paBHOBECUH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCII€eBAEMOCTH
6 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. O61ue cBoiicTBa pacTBOPOB, OCMOTHYECKOE JaBiieHUE, 3akoH Payns (PacuetHo-
rpadudeckas padbora)
2. PacueT TepMOIMHAMHYECKUX MTAPAMETPOB XUMHUYECKON PEAKLIUHU C TOMOIIBIO
BBICOKOTEMIIEPATYPHBIX COCTABIISIONINX YHTAIBINAU. TepMOIUHAMUYECKUE ITaPAMETPHI
XUMHUYECKOro mporiecca. Termnora cropanus Tormusa (PacuetHo-rpaduueckas padota)
3. XumMudeckuii coctaB BOJbl. Pacuer :xecTKoCTH BOJIbI, METO/IBI €€ ymsrdeHus (PacuerHo-
rpadudeckas padbora)

®dopma peanmsaiuu: Y cTHas popma
1. 3amuTa maboparopusix padot (Jlaboparopras padbota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nob)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OlICHKA 32 6 CEMECTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. Koposun H. B., Kynemos H. B., I'onuapyx O. H., Kambrosa B. K., Jlanckas U. 1., MsacHukoBa
H. B., Ocuna M. A., Yapuc E. {., SAmrynos H. A.- "OGmas xumust. Teopus u 3agaun”, (5-e uzs.,
crep.), M3narensctBo: "Jlans", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949;

2. Koposun, H. B. O6mu1ast xumus : yd4eOHUK 7151 By30B 110 TEXHUUECKUM HampasieHusm / H. B.
Koposusn . — 14-e u3a. nepepad. . — M. : Akanemus, 2013 . — 496 c. — (Bricuiee npogeccroHanbHOe
oOpa3oBanue . bakanaspuar) . - ISBN 978-5-7695-9864-7 .,

3. KopoBun, H. B. O6mas xumus. Jlaboparopsslii npaktukyM : yuedbnoe nocodue / H. B. Koposus,
B. K. Kawmpimosa, E. S. Yapuc ; o6m. pen. H. B. Koposun . — M. : KnoPyc, 2015 . - 336 c. —
(bakanmapwmar) . - ISBN 978-5-406-04140-6 .;

4. O6mas xumus. Teopus u 3aaaun : yueOHoe nocodue / pen. H. B. Koposun, H. B. Kynemos . — 2-
e u3., crep . — Cankr-IlerepOypr : Jlanp, 2017 . — 492 c. — (YueOuuku ais By30B. CrieruanbHas
auteparypa) . - ISBN 978-5-8114-1736-0 .;

5. OcHOBBI HU3NYECKOI XUMUU BOJIbI U BOJAHBIX PACTBOPOB : JaOOPATOPHBIN MPAKTUKYM IO KYpCy
"duznueckas XuMus" 1O HampaBJIeHUIO NOAroToBKU OakantaBpoB 13.03.01 "Temnosnepreruka u
teruiotexHuka" / C. B. Trotpuna, O. FO. I'puropsesa, E. f. Y npuc, U. U. Jlanckas, Han. uccnen.
yH-T "MOU" (HUY"MOH") . — Mocksa : U3n-Bo MOU, 2021 . — 92 c. - ABTOpHI yKa3aHbl Ha
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obopote tut.i1. - ISBN 978-5-7046-2510-0 .
http://elib.mpei.ru/elib/view.php?id=11807.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecredeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MPOrpamm;

3. Windows / OnepanimonHas cuctema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3;iekTpoHHasi Gub.moreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za nannbix Scopus - http://www.scopus.com

6. ’Kypnaa Science - https://www.sciencemag.org/

7. IlopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepaunnu - https://data.gov.ru
8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -

https://rosmintrud.ru/opendata

9. baza OTKPbLITBIX JaHHBIX HpO(i)CCCI/IOHaJIbeIX CTaHAapTOB MI/IHHCTepCTBa Tpyaa u
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpPBITBHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus P® -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMeneHust

Homep aynuropun,
HalMeHOBaHHUe

OcHalenue

Y4eOHble ayAUTOpUU IS
MPOBEICHUS JIEKITMOHHBIX
3aHATUM U TEKYLIETO
KOHTPOJIA

A-409, YueOnas
aynuTtopus Kag.
"Xud3"

napTa co CKaMbeH, CTOJI IIPETNoaBaTels,
CTYJI, JOCKA MEJOBasi, MyJbTUMEIUHHBIN
IIPOEKTOP, DKpaH

VY4eOHble ayaAUuTOpUu JIs
MIPOBE/ICHUS MPAKTHUECKUX

A-409, Yuebuas
ayauropus kag.

mapra co cKambei, CTOJI TpernoiaBareris,
CTYJI, IOCKa MEJIOBasi, MYJIbTUMEIUHHBIN

3anstui, KP u KII "Xul29" IIPOEKTOP, IKpaH
VY4ebHble ayIUTOPUH IS A-413/2, CTOJI IIperoiaBaTens, CTyJ, mKad At
nposezieHus naboparopHeix | Jlaboparopus xad. XpaHEHHs HHBEHTApsI, JOCKa MEJIOBas,
3aHATUN "Xud29" 000py10BaHuUE [T SKCIIEPEMEHTOB, Y4eOHO-

HaTrIIHOE Tocooue

VY4ebHble ayTUTOPUH IS

A-409, YueOnas

mapTa co CKaMLCﬁ, CTOJI IpCIoAaBaTeJid,

MIPOBEJICHUS aymuTopus kad. CTYJI, TOCKa MEJIOBasi, MYJIbTHME T HBIH
IIPOMEKYTOUHOU "Xud29" IIPOEKTOP, DKpaH
aTTeCTaluu
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEITEHOM paOOThI Jlexnmonnas MUCHbMEHHBIN, BEIIAIKA JUIS OJEXKIbI,
ayTuTOpUs KOMITBIOTEpHAS CETh C BBIX0J0M B MHTEpHET,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIHOHED

ITomemenus s

A-413/1, Kabuner

Kpeciio pabouee, CTOJ, CTYJ, mKad I
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KOHCYJIbTUPOBAHUS

COTPYJAHHUKOB Kad.

JIOKYMEHTOB, mKad I 0K b, TYMOa,

"Xud29" KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
KOMIBIOTEP MEePCOHATbHBIN, IPUHTED
[Tomemenus st XpaHEeHUS A-413/9, pabodee MECTo COTpYIHUKA, CTOJI, CTOJ
00opynoBaHus U y4eOHOTO MeTtonuyeckuit MUCbMEHHBIN, HA0OP UHCTPYMEHTOB IS
HUHBEHTapsI KaOuHeT Kad. MPOPUIAKTUIECKOTO 00CTYKUBAHHS
"Xul9" 000py1I0BaHUs, MHBEHTAph YYCOHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

duzndeckass XumMus

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

OO61ue cBOMCTBa pacTBOPOB, OCMOTHUYECKOE JaBieHue, 3akoH Payns (Pacuetno-rpaduueckas
pabora)

Pacuer TepMOaAMHaMHUYECKHUX [TapaMETPOB XUMUUYECKOW PEAKIIMH C TOMOIIBIO
BBICOKOTEMIIEPATYPHBIX COCTABJISIONIMX YHTAIBIHNH. TepMOAMHAMUYECKUE TTapaMETPhI
XUMHUYECKOro mporecca. Ternora cropanus Torusa (PacuetHo-rpaduueckas padota)
XUMHYECKUH COCTaB BOJBI. PacyeT kecTKOCTH BOJIbI, METO/IbI €€ ymsardeHus (PacueTHo-
rpadudeckas padbora)

3amuTa 1adopaTopHsIx padot (JIlaboparopras padbora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

WNunexe KM- | KM- | KM- | KM-
Howep Paznen aucuumimabl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 DNIEMEHTBI MOJICKYJIIPHO-KHHETHYECKOM TEOPUHU T'a30B.
OCHOBHBIE IOHATHSA U CBOMCTBA JIBYXKOMIOHEHTHBIX CUCTEM
11 DNIEMEHTHI MOJICKYJIIPHO-KHHETHYECKOM TEOPUHU T'a30B. +
' OCHOBHBIE TOHATHS U CBOMCTBA JIBYXKOMIOHEHTHBIX CUCTEM
OCHOBHBIE TIOHATHS U TIOJIOKEHUS XUMUYECKOM
2 TepMoauHaMHUKU. OCHOBHBIE TOHATHS XUMUYECKON
KHHCTHUKH.
OcHOBHBIE TOHATHUSA U TIOJIOKEHUST XUMUYECKOM
2.1 TepMoauHAMHUKH. OCHOBHBIC TTOHATHS XUMUYIECKON +
KUHETUKU.
3 XuMuyeckoe paBHoBecre. uznyeckas aacopOrus. Y cnoBus
($a30BOro paBHOBECHSI.
31 Xumuyeckoe paBHoBecre. Puznyeckas aacopOrus. Y cnoBus +
($a30BOro paBHOBECHSI.
4 CunpHbIe AMeKTPONUTHL. [TOHATHE KOHTYKTOMETPHH, BUIBI
KOHYKTOMETPHH.
41 CunpHbIe AMeKTPONUTHL. [TOHATHE KOHTYKTOMETPHH, BUIBI 4
KOHYKTOMETPHH.

Bec KM, %: | 25 25 25 25
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