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Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapra (mpuka3 Ne 679 or 25.05.2020) nmo cneumansHocty 20.05.01 TlokapHas
0e30macHOCTh [T crieruanu3anuu «lloxapHas 0€30MacHOCTh XMMUYECKHUX IPOU3BOJICTBY HA OCHOBAHUH
y4eOHBIX TUTAaHOB Habopa obywatomuxcs 2021 rona.

Pa3pabotunk nporpaMmsl:

JloeHt 1O.M. Brrpxkumos

JloeHt P.A. KOcynosa

JloueHT P.P. Ilamumnos
COI'TACOBAHO

Pabouass mporpamma paccmMoTpeHa W omoOpeHa Ha 3acemaHuu Kadenpbl «DPU3NYECKOW U
KOJUTOUTHOM XUMHH », IpoToKos oT 01.06.2021 r. Ne 11.
3aenytomwmii kapeapoit  Cozcnacoséano YO.I'. TansimMeTInHOB

YTBEPXKXJIAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

LlenstmMu ocBOEHUS TUCIUILTHHBI «PU3MUecKas U KOJUIOUAHAS XUMUSD) SIBIISIOTCSL:
a) hopMupoBaHME 3HAHUH O (PU3MUECKON XUMUH, CO3/IAIOIINX OCHOBY YCIIEITHOTO YCBOCHHUS
001e00pa3oBaTEeIbHbBIX U CIICHUATBHBIX TUCIUTUINH,
0) oOydenue criocobam mpuMeHeHHs! (PU3UKO-XUMHUYECKUX 3HAHUI KaK OCHOBBI YCIICITHOM
npodecCHOHaIbHON AEATEILHOCTH,
B) (OpPMHUPOBAHUE Yy CTYIEHTOB I[EIOCTHOTO MPECTABICHHUS O MPOIECccax U SBICHUSAX B KHUBOU U
HEKUBOH NMPHUPOJE, OBIAZCHUE OCHOBAMH (DPU3NIECKON XUMHH JJIsl TPUMEHEHHS B TIPO()ECCHOHANBHON U
IIO3HABATEIIBHON JEATEIbHOCTH

2. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucnunnuna «®Pusznueckas U KOJUIOUMAHAs XUMUS» OTHocuTcsa K oOsizarensHoi yactu OOII u
dopmupyet y obydaromuxcs no crenuanu3anuu  «lloxapHas 6€30MacHOCTh XUMHUYECKUX MTPOU3BOJICTBY
Ha0op 3HaHWH, YMEHUN, HABBIKOB U KOMIICTCHITHI.

JIJist ycrienrHoro OCBOCHUS AUCHUILTHHBI «DU3NYecKast ¥ KOJUIOMIHAS XUMHUS» 00YUYarOIIHIACS 110
cnermanbHocTH 20.05.01 «IloskapHass Ge30MMacHOCTH» JODKEH OCBOMTH MaTepuall IMPEANIeCTBYIOIINX
JTUCIUTITUH:

1. Beicuias maTemMaTuka

2. ndpopManmoHHbIE TEXHOIOTHH
3. MarepuanoBeneHue

4. O01ast ¥ HeOpraHWYEeCKast XUMUS
5. Opranuueckasi XuMus

6. ®usnka

Huctunnuna «dusudeckas U KOJUJIOUTHAS XUMHS» SBISIETCS MPEIIIecTBYIONIEH U HeoOXoauma
JUTSL YCTICUTHOTO OCBOCHHMSI TIOCTEAYIOIINX JTUCIUTIINH:

1. OcHOBBI TEOpHH TOPEHUS U B3PbIBA
2. OU3NKO-XUMHUYECKHUE OCHOBBI Pa3BUTHUS U TYIICHUS MT0KAPOB

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHUS TUCHUITINHBI

OIIK-3 CnocofeH pemiaTh NPUKJAAHbIE 321244 B 00/1aCTH 00ecrieyeHUsI MOKAPHOH 0€30I1aCHOCTH, OXPaHbI
OKpY:Kalollei cpeabl M IK0JOTH4ecKoii 0e301aCHOCTH, UCTI0JIb3YS TEOPUIO M MeTOAbI GyHIAMEHTAJbHBIX HAYK;
OIIK-3.1. 3HaeT TeopuIo 1 METO/bl PYHIAMEHTAIBHBIX HAYK

OIIK-3.2. YMeeT HCHONB30BaTh HA MPAKTUKE TEOPUIO U METOJIbI (DYHIAMEHTAIbHBIX HAYK JUIS PEIIeHHs PUKIIaJHBIX 3a/1a4,
B TOM 4HCJI€, B 00J1acTH 00ecreueH s M0KapHOH 0€3011aCHOCTH, OXPaHbl OKPY KarOIIEH Cpe/ibl U 3KOJIOTHUECKOH
6e3omacHOCTH

OIIK-3.3. Briaieet HaBbIKaMHU HCIIOJIb30BAHMS TEOPUH U METOAOB (DyHIAMEHTAIBHBIX HAYK JUISl pEIIeHNs 3a4a4 B 001acTn

obecrneueHus n0>1<apH0171 0e30IMaCHOCTH

B pe3yabTare 0cBOCHUSI AMCUMILUINHBI 00yYAIOIIMIACH T0JI2KeH

3HaThb:

- CBSI3b CBOMCTB XMMHYECKHUX BEIIECTB C UX JIEKTPOHHBIM CTPOCHHEM;
- OCHOBBI XHMI/I‘—IﬂCKOﬁ TepMOJII/IHaMI/IKI/I nu XHMquCKOﬁ KHHCETHUKU,

- OCHOBBI TEPMOJIMHAMUKHU (Da30BBIX pAaBHOBECHI

- OCHOBBI 2JIEKTPOXUMHUU U TEOPUHU PACTBOPOB-IIEKTPOIUTOB;

- CBOMCTBA KaTaJIN3aTOPOB U KATAIUTUUECKHUX MPOLIECCOB.

YMmeTh:

- OIPENENATh TEPMOAMHAMUUYECKYIO BEPOSATHOCTD MPOTEKAHUS ITPOLIECCa;



- MOOMPATHh COOTBETCTBYIONINE BEIIECTBA ISl TEXHOJIOTHYECKOTO MPOIIeCcCa, YIOBIECTBOPSIONINE

3aJJaHHBIM MTapaMeTpam;

- aHAJIM3MPOBATh FT€OMETPUUECKHUE 00pa3bl TuarpaMM IUIaBKOCTH;

- IpOBOOUTD (bI/ISI/IKO-XI/IMI/I‘leCKI/Ie PacCYCThI.

Baanern:

- MCTOJaMH XUMHUYCCKOI'O aHaJIn3a,

- HaBBIKaMU PabOTHI CO CIIPABOYHON XMMHUYECKOM JTUTEPATYPOIA.

- HaBbIKaMU OIIPECACIICHUS HAIIPpaBJICHUA XUMHUYCCKOI'0 IIPOoLecca;

- HaBbIKaMH BBIYHCIJICHHUA TCIIJIOBBIX B(b(beKTOB XHUMHUYCCKUX peaKHHﬁ;

- HaBbIKaMU BBIYHCJIICHUA KOHCTAHT PABHOBCCUA XUMHWYCCKUX peaKuHﬁ npu BaZ[aHHOfI TCMIICPATYPE,

- HaBBIKAMHU CAMOCTOSITENIbHOW PadOTHI ¢ pa3IMYHBIMU HH()OPMAITMOHHBIMU UCTOYHUKAMH (B TOM YHUCIIE

Internet).

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI
O61mas TpyA0EMKOCTh AUCHHUIUIMHBI COCTABISET S5 3a4eTHhIX equnmil, 180 yacos.

Buer yueOHoM paboTH (B 9acax) O11eHOYHEIE
CpencTBa s
Ne Pasnen Ceme- I TTaGona- p ?(Beﬂeljnﬂ
n/m JUCHIUTUTNHBI cTp Jlexuus PAKTIICCKHIE abopa KCP CPC TeKyIIeH H
3aHATHUS TOpHbBIE TIPOMEKY-
TOYHOU
aTTeCTalluU
1 2 3 4 5 6 7 8 9
OCHOBBI Komnoksuywm;
1. | xumuueckon 3 4 2 2 3 13 JlabopaTopHas
TEPMOJANHAMUKH pabota
2 Xumuueckoe 3 3 2 3 3 13 Jlaboparopnas
paBHOBECHE pabota
TepmoauHaMuka KouTponbhast
(hazoBBIX paborta;
3 paBHOBECHIA 3 3 5 5 3 14 JlabopaTopuas
pabota
4 DNEKTPOXUMHUS 3 3 3 3 3 14 JlabopaTopuas
pabota
Xumuyeckas Komnoksuym;
KUHETHKa KonTponbHast
5 3 3 3 2 3 13 paboTa;
JlabopaTopras
pabora
Karanmu3 Jlaboparopuas
pabora;
6 3 2 3 3 3 14 Pedepar:
DK3aMeH
Hroro no 3 18 18 18 18 81 | dxamen
cemMecTpy
5. Coaep:kaHue JIEeKIHMOHHBIX 3aHATHIA M0 TeMaM
Ne MHpukaTopsl
. /_n Paznen nucumniinHb Yacer Tema NeKIMOHHOTO 3aHATHUS JIIOCTHKEHHUS
KOMIICTCHIHU
1 2 3 4 5
1. | OCHOBBI XIMHYECKOH TEPMOINHAMUKH 2 Beenenue. OcHoBuble nousatua u | OITK-3.1
3aKOHbI XUMHYECKO OIIK-3.2
TEPMOANHAMHUKH. OIIK-3.3
2. 2 TepMOoIuHAMUIECKHE OIIK-3.1




e MunukaTopsr
I /;I Pasnen aucuuninHb Yacel Tema JIeKIIMOHHOTO 3aHATHUS JIOCTH KEHUS
KOMITCTEHIINU
1 2 3 4 5
MOTEHIIHAJIBI — KaK KPUTEPHU OIIK-3.2
HaIpaBJIEHHOCTH IIpoIiecca. OIIK-3.3
3. | XuMugeckoe paBHOBECHE 3 XuMugeckoe paBHOBECHE. OIIK-3.1
KoncranTa paBHOBeCHS. OIIK-3.2
OIIK-3.3
4. | TepmonuHaMuka (Gpa3z0BBIX PABHOBECHI 3 PactBopsl. @azoBrie paBHOBecus. | OITK-3.1
MuorokomnoHeHTHbIE pacTBopbl. | OIIK-3.2
OIIK-3.3
5. | DnekTpoxumus 3 Teopus pacTBOpoB OIlK-3.1
JMEKTPOJIUTOB. DIEKTPOIIU3. OIIK-3.2
["anpBaHUYECKUE IICMEHTBHI. OIIK-3.3
6. | XuMHuueckas KHHETHKA 3 OCHOBHBIE TTOHSTHS, 3aKOHBI, OIIK-3.1
METObI U TEOPUU KUHETUKU OIIK-3.2
XUMHYECKIX PEaKITHii. OIIK-3.3
7. | Katamms 2 OCOOEHHOCTH TeTepOTeHHO- OIIK-3.1
KaTaIMTHYECKUX TPOIIECCOB. OI1K-3.2
OIIK-3.3
BCEI'O 18
6. CoaepskaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
Ne MupuxaTopsl
- /11 Paspen nucuunivHb Yacsl Tema 3ansaTHA JIOCTUKCHUSA
KOMITETEHIIHU
1 2 3 4 6
1. | OcHOBBI XUMHYECKOH TEpMOIUHAMUKH 2 OmnpeneneHne TEIIOBBIX 3PPEKTOB OIlK-3.1
xuMudeckux peakimid. Kamopumerpus. | OIIK-3.2
OIIK-3.3
2. | Xumm4aeckoe paBHOBECHE 2 Uzyuenne xumudeckoro pasHoBecus B | OINK-3.1
TOMOTEHHOM XHMHUYECKOH PEaKIIHH. OI1K-3.2
OIIK-3.3
3. | TepmonuHaMuka (pa3zoBBIX PABHOBECHI 2 Tepmudeckuit ananmus Hemsomoppuex | OIIK-3.1
JIByXKOMITOHEHTHBIX CHCTEM OI1K-3.2
OIIK-3.3
4, 3 Uzyuenne $hazoBOro paBHOBECHS OIIK-3.1
JKUJIKOCTP — Iap B ABYXKoMmoHeHTHBIX | OIIK-3.2
crcTeMax. OIK-3.3
5. | DnexTpoxumus 3 OmnpeneneHne CTENEHN U KOHCTAHTHI OIlK-3.1
JIUCCOIIMAIIAY DIIEKTPOIIUTA METOJOM OIIK-3.2
KOHJYKTOMETPHH. OIIK-3.3
6. | Xumuueckass KHHETHKa 3 W3yueHne KMHETUKH PEaKIIun OIlK-3.1
OMBUIEHHS CI0XKHOTO 3(hupa B OIlIK-3.2
MPUCYTCTBHE HOHOB TUJIPOKCHIIA. OIIK-3.3
7. | Katamms 3 N3ydyeHne KUHETUKH TeTePOTEHHOM OIIK-3.1
KaTaJuTHuecKoi peakiuu paszioxenus | OITK-3.2
MepoKCcHJIa BOIOPOa Ha TBEPbIX OIIK-3.3
KaTaJn3aTopax.
BCEI'O 18
7. Conep:xaHue 1a00paTOPHBIX 3aHATHIA
Nunnkarto
pbl
N Paznen nucuruIinHbl Yacel Tema 3anarTus AOCTIORCH
/1 ust
KOMIIETEHII
uu
1 2 3 4 6
1. | OCHOBBI XUMHYECKOW TEPMOIUHAMHUKH 2 OmnpeneneHne TEIIOBbIX 3P PEKTOB OIIK-3.1
XUMHYeckux peaxkiuid. Kanopumerpus. OIIK-3.2
OIIK-3.3




Munpukaro
pBI
Ne JIOCTHIKEH
Pa3nen nucHuImuInHbI Yacer Tema 3anarus
n/m us
KOMIIETEHI]
20y
1 2 3 4 6
2. | XuMm4aeckoe paBHOBECHE 3 WzydeHne XMUMUIecKOTO paBHOBECHS B OIIK-3.1
TOMOTCHHOM XMMHUYECKOH peaKIiiH. OIIK-3.2
OIIK-3.3
3. | TepmonuHamuKka (a3oBBIX paBHOBECHI 2 Tepmudeckuii aHanu3 Hen30MOP(HHBIX OIIK-3.1
JIBYXKOMITOHEHTHBIX CUCTEM. OIIK-3.2
OIIK-3.3
4. 3 Uzyuenue $ha3oBOro paBHOBECHS OIlK-3.1
JKHJIKOCTh — Map B IBYXKOMITOHEHTHBIX OIIK-3.2
CHCTEMaX. OIIK-3.3
5. | DnexTpoxumus 3 OmnpeneneHne CTENCHA U KOHCTAHTHI OIIK-3.1
JTUCCOITMAIINH JIEKTPOIUTA METOIOM OIIK-3.2
KOHTYKTOMETPHH. OIIK-3.3
6. | Xummueckas KHHETHKA 2 WzydeHne KUHETHKY PEaKIINN OMBUICHHUS OIIK-3.1
CJIOKHOTO 3(Hpa B MPUCYTCTBHE HOHOB OIIK-3.2
THIPOKCHUIIA. OI1K-3.3
7. | Karamms 3 WzyueHne KUHETHKH TeTepOreHHON OIIK-3.1
KAaTaJIUTHYECKOHN pEeaKLUU Pa3I0KEeHUS OIIK-3.2
MepoKCcHa BOJIOPOa Ha TBEPIBIX OIIK-3.3
KaTaJM3aTopax.
BCEI'O 18
8. CamocrosiTesqibHast padoTa
MNupukaTopsl
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIbHYIO
i pabory Yacer ®opma CPC JOCTHIKEHUS
KOMITCTEHIINT
1 2 3 5 6

1. | IlepBeIif 3aKOH TEPMOIUHAMHKH U €TO 13 MOJITOTOBKA K KOJUIOKBUYMY, OIIK-3.1
npuMeHeHne. 3akoH ['ecca. CrocoObt MTOJITOTOBKA K JIAOOpaToOpHOH padoTe, OIIK-3.2
pacueTa TeTIOBEIX 3PPEKTOB XUMHUUECKUX popadoTKa JIEKITHOHHOTO MaTepHania, OIIK-3.3
peakuun. TermoemkocTb. 3akoH Kupxroda. npopaboTKa TEOpPEeTHYECKOro MaTepuaia
Bropoe Hauano TepMOJUHAMUKH.

Ourponus. [locrynat [Inanka. Dueprus
I'n66ca u sueprus ['enbmromnbiia.
TepMoarHaMUUECKHE TOTEHIHANBI KaK
KpH-TepHUil HaNpaBJICHHs IIPOTEKAHUSI
MIPOLeCCOB. XMMHUECKHUN ITOTEHIIHAI,
YpaBHEHHUS JJIs €T0 pacdeTa B JICabHBIX U
peabHBIX CUCTEMAX.

2. | 3akoH neiictByromux Macc. Korcranra 13 MOJITOTOBKA K JIabopaTopHOH padoTe, OIIK-3.1
paBHOBecHsl. KOHCTaHTBI paBHOBECHS ISt npopaboTKa JEKIIMOHHOTO MaTepualia, OIIK-3.2
TOMOT€HHBIX M T€TEPOTEHHBIX PEaKIIHH. npopaboTka Teoperndeckoro marepuana | OITK-3.3
3aBHCHMOCTh KOHCTaHTBI pAaBHOBECHUS OT
TeMIIepaTypbl. Y paBHeHHeEs n300aphbl
H30X0pHl, u30TepMel, [Inanka. Ilpunnun
Jle-IllaTense. Bausinue temmneparypsl,

JIABJICHUSI HA XMMHUYECKOE PaBHOBECHE.

3. | AHanu3 pasarYHBIX BUIOB AHArPaMM 14 MMOATOTOBKA K KOHTPOJBHOM pabdoTe, OIIK-3.1
IUTABKOCTH ABYX BemiecTB. OCHOBHOM 3aKOH MTOJIrOTOBKA K JIA00paToOpHOi padoTe, OIIK-3.2
¢azoBoro paBHoBecusi. CoBpeMEHHbIE npopaboTKa JEKIIMOHHOTO MaTepualia, OIIK-3.3
METO/IbI M3y4eHHs (ha30BbIX PABHOBECH. npopaboTKa TEOPETHYECKOTO MaTepuaa
Ipunnuns! Kypnakosa.

4. | TlepeHoc 3J€KTPUYECKOro 3apsiia B 14 MOArOTOBKA K JJabopaTopHOii padorTe, OIIK-3.1
pacTBOpax IEKTPOIUTOB. [ abBaHNUECKHE npopaboTKa JEKIIMOHHOTO MaTepuaa, OIIK-3.2
2JIeMEHThI. DaeKTponau3. 3akoHsl Dapanes. npopaboTka Teoperndeckoro marepuana | OITK-3.3
[MocnenoBaTeIbHOCTD 3JEKTPOIHBIX
npoueccoB. [IpumeHeHne anekTponn3a.
l"anpBaHWYECKHE MPOIIECCHI.

5. | TIoHsATHE O CKOPOCTH XUMHUIECKON 13 MTOJITOTOBKA K KOJUIOKBHYMY, OIIK-3.1




TeMBI, BBIHOCHUMBIC Ha CAMOCTOATCIBHYIO

MunukaTopsl

Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6

peaxrmn. [Topsiok 1 MOJIEKYISIPHOCTh MOJITOTOBKA K KOHTPOJIBHOH padore, OIIK-3.2
peakmu. KnHeTHKa MPOCTHIX peaKIuid. MOJITOTOBKA K JIaOopaTopHOH padoTe, OIIK-3.3
Mertoap! onpesieneHNs TOPsAKa mpopaboTKa JEKINOHHOTO MaTepHaa,
XMMHUYECKOH peakiy. 3aBHCUMOCTh mpopaboTKa TeM OTBEACHHBIX VIS
CKOPOCTH TPOCTBIX M CJIOXKHBIX PEAKIUiA OT CaMOCTOSATENLHOM PaboThI
temnepatypsl. [IpaBuno Bant-I'odda.
VYpaBHeHue AppeHnyca. DHepTrus
aKTHBAIHU.

6. | Craguu reTeporeHHbIX MPOLIECCOB. 14 Hanucanue pedepara, oroToBKa K OIlK-3.1
Huddysus, ancopOuus.l u 2-if 3aKOHBI nabopaTopHoOi paboTe, MOATOTOBKA K OIIK-3.2
®uka. Teopun apcopOiuu JIsHTMIOpAa. 9K3aMeHy, MPOPadOTKa JIEKIHOHHOTO OIIK-3.3
ITpu4nHbI KaTa-TUTHYECKOTO JEHCTBHS. Marepuana, npopadoTKa TeM
CKOpOCTh KaTaIUTHYE-CKUX PEaKuii. OTBE/ICHHBIX [UI CAMOCTOSATEIbHON
Teopun reTeporeHHOTO KaTaausa. paboTsI
MynbTHIIIETHAS TEOPHS T€TEPOTEHHOTO
KaTanu-3a bananauHa n TeopHUs aKTHBHBIX
aHcamb6iei Kobo3zesa.

BCEI'O 81
8.1 KonTpoJb camocTosiTe1bHON padoThl
MNuaukaTopel
Ne TeMmbl, BBIHOCUMBIE HA CAMOCTOSITEIBbHYIO
i pabory Yacel ®opma KCP JIOCTUKEHUS
KOMITETEHIIMU
1 2 3 5 6

1. | IlepBBlif 3aKOH TEPMOJUHAMUKH U €TO 3 IIpUEM KOJUIOKBHYMa, IPUEM OIlK-3.1
npuMeHeHue. 3akoH ['ecca. CrocoObl 1a00paTOPHOH PabOThI OIIK-3.2
pacyera TemIoBbIX 3P PEKTOB XUMHYECKUX OIlIK-3.3
peaximu. TeroemkocTs. 3akoH Kupxroda.

Bropoe Hagano TepMOANHAMUKH.
Ourponus. [locrynat [lnanka. Dueprus
I'u66ca u sHEprUs ['enpMronba.
TepMoarHaMUUECKHE TTOTEHIMABI KaK
KPUTEPUH HaNpaBIeHUs IPOTEKaHUS
MIPOLECCOB. XMMHUECKHUN ITOTEHIIHAI,
ypaBHEHHMS JJIsl €ro pacyera B UeaJbHbIX U
peaJbHBIX CUCTEMAX.

2. | 3akoH neiicTByromux Macc. Koncranra 3 pueM J1abopaTopHOit paboThI OIIK-3.1
paBHOBecHs. KOHCTaHTBI paBHOBECHS IS OIIK-3.2
TOMOT€HHBIX M T€TePOTeHHBIX PEaKIIHIA. OIlIK-3.3
3aBHCHMOCTh KOHCTAHTBI PABHOBECHUS OT
TeMIepaTypbl. Y paBHeHHes n300apsbl
N30X0pbl, n30TepMsl, [1nanka. [TpuHIND
Jle-lllaTenve. BiausiHue TeMneparypsl,

JIaBJICHUs HA XMMUYECKOE PaBHOBECHE.

3. | AHanu3 pa3IMuHBIX BUJIOB AUArPaMM 3 npueM JlabopatopHoii paboTsl, nposepka | OITK-3.1
IUTaBKOCTH JBYX BelecTB. OCHOBHOM 3aKOH KOHTPOJILHOM PaboThI OIIK-3.2
¢azoBoro paBHoBecusi. COBpeMEHHbBIE OIIK-3.3
METO/IbI M3y4eHHs (ha30BbIX PABHOBECH.

ITpunnuns! KypHakosa.

4. | TlepeHOC 3JEKTPUIECKOTO 3apsiia B 3 npueM 1a60paTopHOil pabOThI OIIK-3.1
pacTBopax 3JEKTPOIUTOB. ['apBaHUUECKHE OIIK-3.2
3JIEMEHTHI. DJIEKTPoau3. 3akousl Dapames. OIIK-3.3
ITocnenoBaTebHOCTD AIAEKTPOAHBIX
npotieccoB. [[puMeHeHne ANeKTPOIH3a.

["anpBaHMYECKUE MTPOIIECCHI.

5. | IloHsATHE O CKOPOCTH XMMHUYECKON 3 IpHUEM KOJUIOKBUYMA, IPHEM OIIK-3.1
peaxiuu. ITops ok U MOAEKYISIPHOCTh 71abopaTopHON paboTEI, IPOBEpKa OIIK-3.2
peaxuu. Kunetuka npocThix peakiui. KOHTPOJILHOH PaboThI OIIK-3.3

MeToab! onpeieTICHAS TOPsIIKa
XHUMHUYECKOHN peakiuy. 3aBUCHMOCTb
CKOPOCTH TMPOCTHIX U CIIOKHBIX PEAKIIHUN OT
temrieparypsl. [IpaBuno Banrt IN'odda.
YpaBHeHne AppeHnyca. DJHePTHs




MunukaTopsl
Ne TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO
i pabory Yacer ®dopma KCP JIOCTIKEHUS
KOMITCTEHIIHU
1 2 3 5 6
aKTHBAIHH.

6. | Cragnu reTeporeHHBIX IPOIIECCOB. 3 KOHCYJbTHPOBaHHE, IIPHEM OIIK-3.1
Huddyszus, ancopOrust. 1 u 2-if 3aKOHBI nmabopaTopHO pabOTEL, IpHuEM OIIK-3.2
®uka. Teopun apcopOiun JIsHTMIOpAa. sK3aMeHa, IpoBepka pedepara OIIK-3.3
[IpuunHbI KaTa-TUTUYECKOTO ACHCTBHUSL.

CKOpOCTh KaTaJIUTHYE-CKUX PEaKiuii.

Teopun reTeporeHHOro KaTajausa.

MynbTHIIIETHASI TEOPHS T€TEPOrCHHOTO

KaTanu3a banaHnuHa 1 TEOPUS aKTUBHBIX
ancambueit KoGo3esa.
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9. Ucnosib30BaHUE PEHTUHIOBOI CHCTEMbI OIleHKH 3HAHUI

[Ipu oneHke pe3yabTaTOB JAEATEILHOCTH OOYYAIONIMXCS B paMKaX JUCHUIUIMHBI «Dusndeckas u
KOJUIOUJIHAsA XMUMHUSI» UCIIOJIb3YETCs] PEUTUHIOBAs cucTeMa. MakcuMallbHO€ 1 MUHUMAJIBHOE KOJIMYECTBO
0aJUTOB MO pa3iW4YHBIM BUAaM y4eOHOU paboTel omucanHo B «[lonokeHHH O OaTbHO-PEHTHHTOBOM
CHUCTeME OIICHKM 3HAaHUW CTYJEHTOB M oOecreueHus KadectBa ydeOHoro mporeccay PI'BOY BO
KHUTY.

PeliTunroBas onenka Gopmupyercs Ha OCHOBAaHMM TEKYILEro U MPOMEKYTOYHOTO KOHTPOIA. 3a
KOHTPOJIbHBIE TOYKH CTYACHT MOXKET IMOJIY9UTh MHHUMAJIBLHOE U MAKCUMAIILHOE KOJIMYECTBO OAJIOB (CM.
Tabnumy).

OueHoOYHBIE CPEICTBA Koa-Bo MuH.0a/1110B Makc.0a/1110B

3-ii cemecTp

JlabopaTopHas paboTa 7 14 21
KonmokBuym 2 6 12
Pedepar 1 6 11
Kontposnsnas pabora 2 10 16
DK3aMeH 1 24 40
HTtoro 60 100

10. OueHouHble cpeacTBa I TeKYLIero KOHTPOJISI YCIeBAeMOCTH, NPOMeKYTOYHOM
aTTecTally 110 HTOraM OCBOCHHS JMCIHIIIHHbI
OneHouHbIE CpencTBa sl MPOBEACHUSI TEKYIIEro KOHTPOJIS YCIEBAaEMOCTH, IMPOMEKYTOUYHOM
aTTeCTallud M UTOTOBOW aTTeCTallMM pa3padaThIBalOTCS COIJIACHO MOJIOKEHHI0 0 POHIaxX OIEHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U O(QOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UudopmannonHo-MeToAuYeCKOE 00ecnedeHre JUCIUIIMHBI

11.1. OcHoBHas JuTEpaTypa

[Ipu wuzydyeHun gucuuiuinHbl «Ddu3nyeckas W KOUIOMAHAS XUMHUS» B KAadeCTBE OCHOBHBIX
HMCTOYHHKOB WH(OpMAIUU PEKOMEHAYETCS NCII0Ih30BaTh CIAEAYIONIYIO TUTEPATYPY:

OcHoBHbIC HICTOYHMKH HH(pOpManun Kosan4yecTBo 3K3eMILISPOB
A.B. Bumnasikos, H.®. Kuzum, ®uszndeckas
XUMUs [ YueOHUK] ydeOHMK JUIsl CTY/I. BY30B, 75 k3. YHUL] ®T'EOY BO «KHUTVY »

00y4. M0 XMMHUKO-TEXHOJ. HaIp. MOJATOTOB. U
crerl.: M. : Xumus, 2012, 840 c.

I'.B. bymunoposa, I0.I". 'anamernnaoB, X.M. 201 »x3. YHUL] ®I'BOY BO «kKHUTY»
SApomesckas [u ap.], Puznueckas XUMHUs
[Y4yeOHuk]| yueOHMK AJis CTY. BY30B, 00y4. IO
Hanp. "Xum. TexHonorus", "OHepro- u
pecypcocOeper. npoil. B XUM. TEXHOJIOTHH,
HedTexumun U 6noTexHou.", "buorexunonorus" u
criell. "XHUM. TEXHOJI. SHEPrOHACHIII. MATEPHAIOB
u m3nenuit": M. : KIIV : Yuusepcurer. kH., 2016




B. . I'opuixos, 1. . Ky3nenos, OcHOBBI
buzmdeckoit xumun [ YueOHUK| yueOHUK st
CTYA. By30B, 00y4. 1o Hamp. ¥ crell. "buonorus":
M. : BUHOM. Jla6oparopwus 3nanuii, 2011, 408 c.

200 sk3. YHHUIL ®I'BOY BO «KHUTY»

B.B. Ocunosa, A.W. I'anneesa, 10.T".
lansmernunos [u ap.], Onpenenenue nopsiaka,
KOHCTAHTBI CKOPOCTH Y SHEPTUH aKTUBAIIUN
3JIEMEHTApHbIX peakuuii [ YueOHuk] yueo.

nocodue: Kazans : U3n-so KHUTY, 2015, 84 c.

70 3x3. YHULL ®I'BOY BO «KHUTVY »

IO0.I'. Tanamernunos, I'.B. bBynunoposa, K.A.
PomanoBa, Kunernka cioXHbBIX peakiuii
[YueOnuk] yueb. mocodue: Kazanb : 3n-Bo
KHUTY, 2016, 88 c.

66 >x3. YHUL] ®I'EOY BO «KHUTY»

A.B. bunanos, I'.B. bynunoposa, C.B. Kpynus,
Konnuraruabie cBOMCTBa pacTBOPOB [ YUeOHUK]
yue0. mocobue: Kazanp : U3n-so KHUTY, 2016,
116 c.

66 >x3. YHUL] ®I'EOY BO «KHUTY»

H.M. Cenuanosa, JI.A. IlaBnnuenko, I'.B.
Bymunoposa [u ap.], uznueckast Xumust
[Yuebnuk] yue6. nocobue: Kazanp : U3a-Bo
KHUTY, 2016, 188 c.

66 5x3. YHUILL ®T'BOY BO «KKHUTY»

11.2. lonoiHuTE IbHAS JIUTEPATypa

B xadecTBe IOMONHUTENBHBIX HMCTOYHUKOB HWH(POPMALKUK PEKOMEHAYETCS HCIIOJIb30BaTh
CIICAYIOIILYIO JINTEpaTypy:

I[OHO.]'[HI/ITCJIBHI)IC HCTOYHHUKH I/IH(])OpMaIIHH

KoimuecTBo 3K3eMILISIPOB

OtkuHc, ne [layna, ®usnueckas xumus : Y.1:
PaBHoBecHas Tepmonunamuka [[Ipouee] : M. :
Mup, 2007, 494 c.

3 9x3. YHUILL ®I'BOY BO «kKHUTY»

N. . llpuroxwun, P. ledoii, Xumuueckas
tepmoauHamuka [IIpouee] : M. : BUHOM.
JlabopaTopus 3Hanuit, 2009, 533 c.

7 sx3. YHULL ®I'BOY BO «KHUTVY»

B.B. Ocunosa, FO.I'. I'anamernunos, I'.B.
bynmuaoposa, TeopeTuueckue npeacraBieHus
XUMUYECKON KMHETHKH [ DJIEKTPOHHBINA pecypc]|
WHIUBU/. 33JJaHUS 711 CAMOCT. paboThI CTY/I.:
Kazans : , 2010, 24 c.

http://ft.kstu.ru/ft/978-5-7882-X X X-

Bulidorova_Osipova_Galyametdinov-TPHK.pdf

Pexum nocryna: no noanucke KHUTY

C.B. lllunora, FO.I'. 'anamerauxos, JI.A.
[TaBnuuenko [u Ap.], Xumudeckas
TEpMOJIUHAMUKA [ DIIEKTPOHHBIN pecypc|
METOJAMYECKOE PYKOBOJACTBO K MTPAKTUUECKUM
3agsatuam: Kazans : KHUTY, 2009, 128 c.

http://ft.kstu.ru/ft/978-5-7882-XXX-
Shilova_himicheskaya-termodinamika.pdf
Pexxum noctyna: mo nognucke KHUTY

JI.A. ITaBanuenko, P.M. FOcynoBa, OcHOBBI
TEPMOXUMHH. | 3aKOH TEPMOAMHAMUKU
[DneKTpOoHHBIN pecypc| UHIUBHIYAIL. 3aTaHHS
JUTS KOJUTOKBHYMA M TPaKT. 3aHsATuil: KazaHs :
W3n-s8o KHUTY, 2014, 44 c.

http://ft.kstu.ru/ft/Pavlichenko-
osnovy_termokhimii.pdf
Pexum nocryna: no noanucke KHUTY

A.®. [1o6peinuHa, I'.I'. AGnynnazsHoBa, @a30Bbie
paBHOBecHus. PaBHOBecHe "KpUCTAILTBI-PacCTBOP
(pacmuiaB)" B IByXKOMIIOHEHTHBIX CHCTEMAaxX
[DneKTpOoHHBIN pecypc] METOANYECKUE YKA3aHHS
K npaktudeckum 3aHsaTusaMm : Kazans : KHUTY,
2012, 40 c.

http://ft.kstu.ru/ft/abdullazyanova-fazovye-
kristally.pdf
Pexxum noctyna: mo nognucke KHUTY

IO.I'. 'anamernunaoB, A.A. Kuaszes, H.M.
CenuBanoBa, Kanopumerpuueckoe n3MepeHue
TETIOBBIX A((PEKTOB XMMUYECKUX PEaKIUil 1

http://ft.kstu.ru/ft/978-5-7882-XXX-
Selivanova_kalorimetr-izmerenye.pdf




(U3NKO-XMUMHUYECKUX MPOLECCOB [ DIEKTPOHHBIN
pecypc] MeToM4ecKkre yKa3aHus K
nabopatopubM padoram: Kazans : KHUTY, 2009,
40 c.

Pexum nocryna: no noanucke KHUTY

B.B. Ocunosa, 10.I". 'anamerauuos, I'.B.
bynunoposa, TeopeTnueckue npeacTaBiICHUS
XUMHYECKOM KUHETUKH [DIIEKTPOHHBIN pecypc|
WHIVBU/. 33JIJaHUS JJIs1 CAMOCT. pabOThI CTY/I.:
Kazans : , 2010

http://ft.kstu.ru/ft/978-5-7882-X X X-
Bulidorova_Osipova_Galyametdinov-TPHK.pdf
Hoctyn ¢ IP agpecoB KHUTY

A.A. Kocapes, B.B. Ocunoga, I'.B. bynunoposa
[1 np.], Uucna nepeHoca U METOJIbl UX
onpeenaeHus [ DNeKTPOHHBIN pecypc|
METOJIMYECKUE YKa3aHUs K JlabopaTopHOU padoTe:
Kasans : U3n-so0 KHUTY, 2016, 20 c.

http://ft.kstu.ru/ft/\VVizhimov-chisla_perenosa.pdf
Pexxum nocryna: no noanmucke KHUTY

K.A. Pomanosa, 1O.I'. I'anmamernunos, I'.B.
bynunoposa, Kpuomerpuueckoe onpeneneHue
MOJIEKYJISIPHOM MacChl U CTENEHH IUCCOLMALINN
3JIEKTPOJIUTOB [ DJIEKTPOHHBIN pecypc]|
METOJIMYECKUE YKa3aHUsI K JabopaTopHOU padoTe:
Kasansb : U3n-so KHUTY, 2015, 24 c.

http://ft.kstu.ru/ft/Bulidorova-
kriometricheskoe_opredelenie_elektrolitov.pdf
Pexxum nocryna: no noanucke KHUTY

, PacTBOpBI 3JIEKTPOIUTOB. DJIEKTPHUECKAs
MIPOBOIMMOCTD PACTBOPOB 3JICKTPOJIUTOB
[Meroauueckue yka3aHusi| METO/. YKa3aHUs K
nabop. paboram: Kazans : , 2008, 36 c.

10 sx3. YHUL] ®I'6OY BO «KHUTVY »

}O.M. Bepkumos, P.P. Ilamumos, A.A.
KonomieBa, D1eKTpOABIKYIIIAE CHITBI
raJIbBAHUYECKUX JIEMEHTOB [ DIEKTPOHHBIN
pecypc] MeToaruecKkue yKkazaHus K 1abopaTopHOH
pa6ore: Kazanp : KHUTY, 2014, 24 c.

http://ft.kstu.ru/ft/\Vyzhimov-
elektrodvizhushchie.pdf
Pexxum nocrtyna: no noanucke KHUTY

P.1. FOcynosa, M.A. Xycaunos, P.P. [llamunos
[u 1p.], KuneTrnka reTeporeHHbIX KaTaJuTHYECKUX
peakuuil [ DneKTpOHHBIN pecypc| METOA. yKa3aHUs
K 1a6. paboram: Kazans :, 2014, 32 c.

http://ft.kstu.ru/ft/Shamilov-kinetika.pdf
Pexxnm nocryna: no noanucke KHUTY

B.B. Ocunosa, JI.A. ITaBauuenko, E.1O.
Monocrosa, [Torennmomerpruyeckoe
ofpeziesieHue KOHCTaHT THAPOIN3a U
Jaucconuanuy [ DIEKTPOHHBIN pecypc]
METOJINYECKUE YKa3aHUs K JIabOpaTOPHBIM
paboram: Kazans : Uzn-sBo KHUTY, 2016, 56 c.

http://ft.kstu.ru/ft/Pavlichenko-
potentsiometricheskoe_opredelenie_konstant.pdf
Pexum nocryna: no noanucke KHUTY

11.3. D1eKTpOHHbIE HCTOYHUKH HH(OPMALUH

IIppy wu3ydeHMM JUCLUILIMHBI

«DPuznueckas u

KOJUIoOuaHass XUMUSA»  MMPEAYCMOTPCHO

MCTOJIb30BAHUE JIEKTPOHHBIX HCTOYHHKOB HH(pOPMAIIUU:

1. Dnexrponnsiit katamor YHUILL KHUTY: Pexxum noctyma: http://ruslan.kstu.ru/
2. http://himus.umi.ru/ - O6pa3oBatenbublii noptan mo xumun «HIMUS»

3. Hayunas snexktponnas 6ubnuoreka https://elibrary.ru/

YHUI
Co2nacoeéano

11.4. IlpodeccuonasbHbie 6a3bl JaHHBIX U MHPOPMALHOHHBIE CIPABOYHbIE CHCTEMbI
ba3sl naHHBIX

Scopus Jloctyn cBOOOIHBII: WWW.SCOpuUs.com



Web of Science Hoctyn cBoboaHbIN: apps.webofknowledge.com
WNudopmanroHHbIe CLIPaBOYHBIE CHCTEMBI

CnpaBouno-npaBosas cucrema «['’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantlnroc» Jloctyn cBo6ogHbIN: Www.consultant.ru

12. MarepuajJibHO-TeXHHYECKOe 0OecredeHue 1 CIUTIIUHbI

JlnneH3upoBaHHOE MPOTrPAMMHOE OOecrieueHUe U CBOOOTHO PacpOCTPaHsIEMOE ITPOrPaMMHOE
obecrieyeHre, B TOM YHCIIe OTE€YECTBEHHOTO TPOU3BOJICTBA, UCTIOIb3yeMOoe B ydeOHOM IpoIiecce Mpu
OCBOCHUU JTUCHUIUIMHBI «PU3NYeCcKas U KOJUIOUHAS XUMUSD»:

Odwucnsle u aenossie nporpammbl: ABBY'Y FineReader 9.0 npod;
OducHsie u genossie mporpammer: MS Office 2007 Russian;

Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHble u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad

Sunekc bpaysep

ITO nns xomtekTUBHOM paboThl Microsoft Teams

Hayunoe I1O: Gaussian GO9W Full Version ot 22.12.2015 Ne15/2174/b21.21512.2015;
Hayunoe I1O: Gaussian G16W Full Version 18/2143/b ot 01.10.2018;

Hayunoe I1O: Gaussian G161 Full Version 18/2253/b ot 26.12.2018;

Hayunoe I1O: GaussView 6.0.16W 18/2252/b ot 26.12.2018;

VY4eOHble ayIUTOPUH JUIs IPOBEIEHUS YU€OHBIX 3aHATHI OCHAILIIEHBI 000PY10BaHUEM:!

- KOMIIBIOTEPHBIMU Y4€OHBIMU KOMIUIEKCAMH « X UMHUSI,

- TEpPMOMETPAMH,

- TEpPMOCTaTaMH,

- BOJISIHBIMU OaHsAMU,

- YCTaHOBKaMH JIsi TATPOBAHUS,

- BeCaMH aHAJIUTUYECKHUMH,

- HA0OPOM XUMHYECKOW TTOCY Bl U PEaKTHUBOB,

- malI0HaMM OTYETOB T10 JIAOOPATOPHBIM paboTam,

- maketamu [10 oOmiero HazHaueHus (TekcToBblil pegakTop MicrosoftWord 2010, rpadpuueckuit
penaktop Paint, mporpamma asist - paboTsI ¢ anekTpoHHbIMU Tabmuamu MicrosoftExcel 2010,
- naketamu [1O cnennanbHOrO Ha3HaueHus — «l'ayccuan»

- IPUHTEPOM.

[TomemieHus A7k CAMOCTOSTENLHOM pabOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKON C BO3MOXKHOCTBIO
noAKIIoUeHus K cetn «HTepHeT» N 00ecTeueHbl JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHYIO CPEy
KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonnuecTBo 4yacoB 3aHsATHH, MPOBOAUMBIX B MHTEPAKTHUBHBIX (popMax B y4yeOHOM Ipoliecce Mo
muctuminHe «Pu3ndyeckas ¥ KOJUIOUHAs XUMUSD) COCTaBIseT 4 4.

B mnpomecce ocBoeHHsT AMCHUIUIMHBI «DHU3UYecKass ¥ KOJUIOMTHAS XUMHS» HCHOIB3YIOTCS
CIIeyIoIIre 00pa3oBaTebHbIC TEXHOJIOTHH:
KonndecTBo yacoB 3aHATHIA, IPOBOJMMBIX B MHTEPAKTHBHEIX (popMax B y4eOHOM IpoIIecce cocTaBiser 4
gacoB.B kauecTBe 06p330BaTeHBHI:IX TEXHOJIOTUH MOTYT GBITL HUCIIOJIB30BAHLI:



Jlexuu: METOJ] aCCOLMALIHIA, JIEKLIUS C 3apaHee 3alUIaHuPOBAHHBIMH OIIMOKaMHU, TPYIIIOBbIE JTUCKYCCHH,
paz00p KOHKPETHBIX CUTYaIMH, Y4eOHO-IeI0Basi UTPa, METOIBI IPOOIEMHOTO 00yUeHHsI, 00ydeHre Ha
OCHOBE OIIBITa, MO3TOBOH IITYPM, AUCKYCCHSI, TPOOIEMHAs JIEKIIUS.

JlaGopaTopHBIe 3aHATHUS: METO]T aCCOIMAIINH, TPYIIIIOBBIC IUCKYCCHUH, pa300p KOHKPETHBIX CUTYaIlUH,
yueOHO-1eI0Basi UTPa, METOIbI TPOOIEMHOT0 00y4YeHHUs1, 00yUeHUE Ha OCHOBE OIBITa, MO3TOBOM ITYPM,
JTCKYCCHSI.

WudopmanroHHble TEXHOJIOTHH: IOCTYII Yepe3 rI100albHyI0 ceTh IHTEpHET K AIEKTPOHHBIM
OMOJIMOTEYHBIM pecypcaM, MaTeHTHBIH OUCK;

TpaguioHHbIe TEXHOJIOIMH: UHIMBUyalbHasi padoTa - IOAr0TOBKA OTYETA IO MPOJIEIaHHON
nabopaTopHOii paboTe, MOArOTOBKA K KOHTPOJIBHOM paboTe, COCTaBICHHE KOHCIIEKTa JICKIINH;
WHTepakTHBHBIC TEXHOJIOTHH: TUCKYCCHS, KOMaHHAs pa0boTa MoJ| pyKOBOJICTBOM IPEIO/1aBaTEs,
MO3TOBOH HITYpPM, PEIICHHE MTPOOJIEMHBIX CUTYAIIHH.



