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1 OEJb U 3AJAYU OCBOEHUA JTUCIHUIIJIMHbI

Leap ocBoeHUS AUCUMILIMHBL: (GOpMHUpPOBAaHUE 0a3bl TEOPETUUECKUX 3HAHUU B 00JIACTH yUEHUS O
HANPaBJICHHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUECKUX MPOIECCOB U (ha30BBIX MPEBPAIICHUI.
3agaum OCBOCHMS NUCLUILIUHBI:
- HM3Y4YCHHE TEOPETUYECKUX OCHOB (PU3UUECKON XUMHUU;
- U3Y4YEeHHE SKCIIEPUMEHTAJIbHBIX U TEOPETUYECKUX METOJIOB HCCIeA0BaHUs, 0a3upysICh Ha KOTO-
PBIX CTAHOBUTCS BO3MOYKHBIM J1aTh KOJMYECTBEHHOE OINHCAHUE IPOLECCOB, COIPOBOXKIAIOLIMXCS U3Me-

HCHHCM (bPI?»PI‘ICCKOl"O COCTOsAHUA U

XHUMHUYECKOI'o CoCTtaBa B CUCTEMaAx paSHHqHOfI CJIOKHOCTH

- (opMupoBaHUE HABBIKOB MPOBEICHUS YKCIIEPUMEHTAIBHONH PabOTHI, CaMOCTOSITEIBHON MO3Ha-
BaTeIbHON JIEATEIBHOCTH JJIsi YCHEIIHOTO MCIOJIb30BaHUs B JajbHEHIIEH MPOU3BOJICTBEHHON JIeATeNb-

HOCTH.

2 HEPEYEHD IIVIAHUPYEMBbIX PE3YJBTATOB OBYYEHMUA 11O

JTUCLUILJIVHE

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBlieH Ha GOpMHUpPOBAHUE CIEAYIOIINX KOMIIETEHIIUI 1 UH-
TuKaTopoB ux goctkenus B coorserctBur ¢ OC HUAY MUOU u OOII BO no cienuaibHOCTH.

OﬁlIIeHPO(l)GCCI/IOHaJH)HI)Ie KOMIICTCHIMUA M HHAUKATOPbI UHX NOCTUKCHUSA

Kon 1 naumenosanune OITK

Kon n naumenoBanue naaukaropa noctmxkeHusiOIK

OIIK-1 CrocoOeH ucmojabp30BaTh Ma-
TEMaTHYCCKUE, ECTECTBCHHOHAYYHBIC
n I/IH)KGHCpHI)IC 3HAHUA IJIA pCH_ICHI/IH
3aJ1a4 cBoeH npodeccuoHanbHOM J1e-
SITEIIBHOCTH

3-OIlK-1 3HaTh: MaTeMaTHYECKUW ammapar, (U3HYecKue U XUMHYECKHUE
3aKOHBI HEOOXOJMMBIC JIJIS PEUICHUs MPOPECCHOHAILHBIX 3a1ad B 00Jia-
CTH XMMHU A TEXHOJOTHH SIIEPHOTO TOTUTUBHOTO ITMKIJIa, OCHOBHEIE TEOpPE-
TUYECKHE MOJI0KEHUST CMEKHBIX €CTeCTBEHHOHAYYHBIX TUCITUTLINH.
V-OIIK-1 YMetb: onpeaensiTh HEOOXOIUMOCTh NPUBJICUCHUS JIOTOTHHA
TEJIhHBIX 3HAHWHA W3 CIIENHANBHBIX Pa3felIOB MAaTeMaTHYeCKHX U €CTe-
CTBEHHOHAYUYHBIX JUCHUIUIMH JJIs pelieHus MpodeCCHOHANBHBIX 3ajady,
MIPUMEHSATH OJIyYCHHBIC TECOPETHUSCKUE 3HAHUS U MATEMAaTUICCKHUI arma-
paT I CaMOCTOSTENBHOTO OCBOCHHSI CIIEITMAIBHBIX Pa3/IeJIOB MaTeMaTH-
KM ¥ €CTECTBEHHOHAYYHBIX TUCIUILINH, HEOOXOAUMBIX B MPOPECCHOHAIb-
HOW JIeATENIbHOCTH, MPUMEHATh 3HAHUS MaTeMaTHKH M €CTECTBEHHOHAYY-
HBIX JUCIHILUINH IS aHATN3a U 00paboTKH pe3yIbTaTOB XMMUYECKUX KC-
MIEPUMEHTOB.

B-OIIK-1 Brnagers: HaBBIKAMU HCIIOJIB30BaHUS TEOPETUIECKUX OCHOB 0a-
30BBIX pa3JIeIOB MAaTEMATUKH M €CTECTBEHHOHAYYHBIX TUCIMILIUH TIpH|
pelIeHny 3a/1a4 B 00JaCTH XMMHUW M TEXHOJIOTUW SIEPHOTO TOIUIMBHOTO
LMKJIa

OIIK-5 CriocobeH moHUMaTh
MPUHIIMITBI pa0OThI COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN 1
MCIIOJIb30BATh UX ISl pEIICHUS
3ajad mpodecCHOHAIbLHOM Jesi-
TeTHHOCTH

3-OIIK-5 3HaTh: OCHOBHBIE MPUHIUIBI Pa0OTHl MHPOPMAITUOHHBIX
0a3 JaHHBIX U MPOrPAMMHBIX HPOJYKTOB JJIS MOUCKA JIUTEPATYp-
HBIX U TEXHWYECKHX JIAaHHBIX C NMPHUMEHEHUEM COBPEMEHHBIX HH-
(OopMalMOHHBIX TEXHOJOTHH (ITOMCKOBBIX CHCTEM, CIIELUATIN3UPO-
BaHHBIX OMOIMOTEK U 0a3 TaHHBIX),
V-OIIK-5 VYwmerb: paboTarb C 3IEKTPOHHBIMH M WHTEpPHET-
Bepcusmu 0a3 manusix OUIIC, PUHII, Scopus; Web of Science,
NPYTUX HAYYHBIX U TEXHUYECKUX HHPOPMALMOHHBIX CUCTEM
B-OIIK-5 Branets: HaBbikamMu cOopa HHPOpMAIIMK U aHATTN3a
HAaYYHO-TEXHUUYECKOW M TMaTEHTHOM JUTEpaTyphl B MHPOPMALIUOH-

HOW cpene




B pe3ynbTaTe n3yueHuss AMCUUIUIUHBI CTYJAEHT CIEeIUAIUTETa TOJHKEH:

3HaTh:

— OCHOBHBIE 3aKOHBI (DU3UYECKON XMMHUH B UX MAaTEeMAaTHUYECKOU, TpaIecKoil 1 CIIOBeCHOH (op-
MYJIMPOBKaX, KAKUMH TE€OPETHUYECKUMHU U HKCIIEPUMEHTAIBLHBIMUA METOAAMH 3TH 3aKOHBI IOJTYYEHBI;

— OCHOBBI XMUMHYECKOW TEPMOAMHAMUKHN U KHHETUKH, TEOPHH (a30BbIX PABHOBECUM U MOJICKY-
JIAPHOU CTIEKTPOCKOIHH;

— OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUYECKUX U (PU3UKO-XUMUIECKIX MTPOIIECCOB B CH-
CTEMax Pa3IMYHON KOMIIOHEHTHOCTH;

— MPUPOAY XUMHUYECKUX B3aUMOJICHCTBUHN M PEAKIIMOHHON CITIOCOOHOCTH COSTMHECHUM.

YMmeTs:

— TPOBOIUTH IKCIIEPUMEHTHI 110 U3YUEHHUIO (PU3UKO-XUMUYECKUX CBOMCTB WHIMBHIYaTbHBIX BE-
IIECTB, MHOTOKOMIIOHCHTHEIX CHUCTEM;

— M3MEPSATH TEIIOBBIC Y)PEKTH XUMUYECKUX B (PU3UKO-XUMHUECKHUX ITPOIIECCOB, MOJICKYJISIPHBIC
KOHCTAHTBHI 110 3JIEKTPUYECKUM U ONTHYECKUM CBOMCTBAM BEIIECTB, KHUHETUUYECKHUE MMapaMeTphl (OPSII0K
peakIyu, KOHCTAaHTY CKOPOCTH PEaKIMH, BpeMs TOJyIPEBPAIICHNS ) XUMUYECKUX TpotieccoB, DJ[C ramb-
BaHMYECKHUX 3JIeMEHTOB, pH pacTBOpOB, 3JIEKTPUUECKYIO MPOBOAUMOCTD PACTBOPOB JIEKTPOJIUTOB;

— TPOBOAUTH PaCUYEThl TEPMOJIMHAMUYECKUX XaPAKTEPUCTUK BEIIECTB METOJIaMH KJIACCUYECKON
TEPMOJAMHAMUKH, KOHCTAHT PAaBHOBECUS U PABHOBECHOT'O COCTaBa XUMUYECKUX PEAKIIUNA, XapaKTEPUCTUK
(ha30BBIX paBHOBECHUH (BKJIOYAs IOCTPOCHHUE U aHATU3 (Pa30BBIX JUATPAMM);

— aHaJM3UPOBATH MPOIECCHI, MPOUCXOASIINE TPH (Ha30BBIX MIPEBPAICHHUIX B CUCTEMAaX C pas3iiny-
HBIM YHCJIOM KOMIIOHEHTOB;

— aHAJIM3UPOBATh MEXAHHU3M MPOTEKAHUS XUMUYECKUX PEAKIUH.

Braners:

— HaBbIKaMHU NMPUMEHEHHUSI OCHOBHBIX SKCIIEPUMEHTAIBHBIX METOJIOB UCCIIEA0BAHUS (HU3HKO-
XHUMHYECKHX CBOMCTB BEILIECTB |

— HaBbIKaMH MNPUMCHCHHA TCOPCTHYCCKUX 3aKOHOB (1)H3H‘l€CKOI>i XMMHU K PCHICHUIO ITPAKTHYC-
CKHX BOIIPOCOB XHMHYCCKOM TEXHOJIOTHH.

3 BOCIHUTATEJILHBIN [TOTEHIWAJT JIUCLIUTITMHbI

Hanpapnenusi/nenu Bocnura- 3amauu BocUTaHUs (KON) BocnuraTrensHBIN TOTEHIINAT TUCIIATIIINH
HUA

IpodeccuonanbHoe u - oopMUpOBaHUE TIIyOOKOTO 1.Mcnionb30BaHuE BOCITUTATEIHHOTO T10-

TPYA0BOE€ BOCIIUTAHHE MMOHMMAaHHUS COLUAJIBHON pOIM | TEHIMAJIa JUCUHUILINH €CTECTBEHHOHA-
npodeccuu, TO3UTUBHON U YYHOTO 1 001IenpodhecCuoHaIbHOTO
AKTHUBHOM YCTAaHOBKM Ha LIEH-  MOAYJIEeH JIs:
HOCTH W30paHHOM CHelHab- - (hpopmHpoBaHUS MO3UTUBHOTO OTHO-
HOCTH, OTBETCTBEHHOT'O OT- nIeHus K npodeccuu nHxeHepa (KoH-
HOIIICHUS K PO ECCUOHAb- CTPYKTOpa, TEXHOJIOTa), TOHUMAaHHS €€
HOU AESTENbHOCTHU, TPYLY COLIMATTbHOM 3HAYUMOCTHU U POJIH B 00-
(B14) IIIECTBE, CTPEMIICHUS CIIEA0BATH HOPMAM

npoecCUOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO 00Y4YEHMsI, pelIeHus
MIPaKTUKO-OPUEHTHPOBAHHBIX CUTYalIN-
OHHBIX 3a/1aY;

- (hopMupoBaHMs YCTOHYMBOTO HHTEpECa
K pohecCUuOHaTBHON NeATeTbHOCTH,
CMOCOOHOCTH KPUTHUECKH, CAMOCTOS-
TEJIbHO MBICIUTH, TOHUMATh 3HAYU-
MOCTb PO(eCcCHU MOCPEACTBOM OCO-
3HAHHOTO BbIOOpA TEMATUKU MPOEKTOB,
BBITNIOJTHEHUS IPOEKTOB € MOCIEAYIOLIEN
MyOJUYHOM Mpe3eHTaluell pe3ynbTaTos,




B TOM 4HCJIe 00OCHOBAHUEM X COLM-
aJIbHOW U NPAKTUYECKOU 3HAYMMOCTH;

- (hopMupoBaHMs HABBIKOB KOMaHIHOM
paboThI, B TOM YHCIIE peaau3aliuu pas-
JUYHBIX IPOEKTHBIX posel (Jmaep, uc-
IIOJIHUTEINb, AHAIUTUK U IIP.) TIOCPE-
CTBOM BBIIIOJTHEHUSI COBMECTHBIX ITPOEK-
TOB.

2.Mcnonb30BaHue BOCIUTATEIBHOTO 110-
TEeHIMaJIa JUCUMILINH «Opranuzanus u
IUITaHUPOBAHKE IIPOU3BOJICTBA», « IKO-
HOMMKA OpraHu3zanumy», « Taim-
MEHE/DKMEHT B YCIOBHSIX LIUPPOBOH
HSKOHOMHUKHU» U IPYTHX U1 (POPMUPO-
BaHMsI HABBIKOB CUCTEMHOI'O BUACHUS
POJIU ¥ 3HAUUMOCTH BBIOPAHHOM ITpO-
(beccun B cOMATBHO-I)KOHOMHYECKUX
OTHOLICHUSIX 4Yepe3 KOHTEKCTHOE 00y-
YeHue

- (hopmupoBaHue ncuxoyoru- | Vcrmonp3oBaHHE BOCIUTATEIHHOTO TI0-
9YeCKOI TOTOBHOCTH K Mpodec- = TeHIHaNa AUCUUILUIMH o0menpodeccro-
CHOHAJIbHOW JIESTEIbHOCTU 110 HAJIBHOTO MOIYJIS JJIS:

0 i B15
usbpanuoit npogeccun (BIS) (dbopMUpOBaHUS YCTOWYUBOTO UHTEPE-

ca ¥ MOTHUBAIMH K TPOHECCHOHATILHON
NEeSITeIIbHOCTH, IOTPEOHOCTH B JJOCTH-
KECHUU pe3yJbTaTa, HOHUMaHUs (QyHK-
IIMOHAIBHBIX 0053aHHOCTEH U 3a/1a4 U3-
OpaHHOU TPOPECCUOHAIIBHON JIeATEIh-
HOCTH, 4YyBCTBa MPO(ECCUOHATLHOM OT-
BETCTBCHHOCTH YCPE3 BBINIOJITHCHUEC
y4eOHBIX, B TOM UHCIIE MPAKTUIECKUX
3a/IaHu, TPEOYIOIINX CTPOTOTo COOJTIO-
JICHUS PaBUJI TEXHUKU 0€30M1aCHOCTU U
WHCTPYKIIUHU 110 paboTe ¢ 000pya0BaHU-
€M B paMKax JIJabopaTOPHOTO MPaKTUKY-

Ma.
- (I)OpMI/IpOBaHI/Ie KYJBbTYPBbI Hcnons30BaHue BOCIIUTATEIBHOIO I10-
HCCIIEI0BATEIBCKON 1 HHXKE- TCHIHAJIAa MO0 JUCHUIIJIMHAM, IIpCay-

HepHoii aesitensHocTH (B16) CMaTpHBAIOIIUM KYPCOBbIE PaOOTHI
(npoexTsl), 17151 GOPMUPOBAHNUS HABbI-
KOB BJIaICHUS 9BPUCTUUYECKUMHU METO-
JTaMH TTOMCKa U BIOOpa TEXHUYECKUX
pELIEHNI B yCIOBUAX HEONPEEIEHHO-
CTH uepe3 clieluaabHble 3aJaHusl C UC-
10JIb30BAHUEM IIPOIPAMMHBIX ITAKETOB.

4 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

JuctunnuHa ___ Qusuueckas Xumus _ OTHOCUTCS K 6a30601 YaCTH eCmeCmBeHHOHAYYHO20 MOIY-
711 y4eOHOr o IUIaHa 1o crenuanbHOCTH 18.05.02 Xumuueckas mexHono2us Mamepuaios co8pemenHou
SHEepP2eMUKU.

4.1 O6beM AUCHHUILIUHEI
OO6mas TpyJa0eMKOCTh (00BEM) TUCIUTUTHHBI Dusuueckas Xumusl cocTaBisieT 15 3aueTHBIX
enunnil (3ET), 540 akageMHUeCKUX YacoB.




Tabmuia 4.1 O6bEM TUCIIUTUIMHEI 110 BUAAM YI€OHBIX 3aHSATHH (8 coomeemcmauu ¢ y4eOHbIM NIAHOM

Bcero, Cemectp
3a4eTHBIX| 3 4 5
Bunx yuebnol paboThl €IUHUL]

(akan.

4acoB)
KonTakTHasi padoTa ¢ npernoaaBarejiemM 15(540) | 5(180) | 5(180) | 5(180)
B TOM YHUCIJIE:
— ayJUTOpHAs 110 BUJAM YYeOHBIX 3aHATUI

— JIEKIINHA 104 34 36 34

— MPAKTUYCCKUC 3aHATHUS 52 17 18 17

— mabopaTopHbIe pabOTHI 52 17 18 17
CamocTosiTesibHasi padoTa 00yyaoImmuXxcst 269 85 108 76
B TOM YHCJIE:

— M3y4eHHE TEOPETUYECKOro Kypca 135 39 63 33

— pacueTHO-rpaduUeCKue 3a1aHus, 3a1a4n 134 46 45 43

— pedepar, acce - - - -

— IIOJITOTOBKA KYPCOBOTO MPOCKTA - - - -
Buja npomexyTouHoii aTTecTanuu (3a4eT, IK3aMeH) 9K3., 27| 3auer |9K3., 36
Hroro no gucuumnjinue 540 180 180 180
B TOM 4YHcJIe B popMe NPAKTHYECKOI MOJATOTOBKH - - - -
(npu Hanuyuu)

Tabnuna 4.2 - Pactipenenenre yueOHOM Harpy3KH 0 pazjesaM JUCHHUILIHHBI
Bunet yaeOHON Harpy3Ku U MX TPYAOEMKOCTb, BKITFOYAs CaMOCTOSI-
TEJNBHYIO Pa0OTy CTYICHTOB, aKaJl. Yachl
% § g E < % g )E < § g )é - | PopMHpyembIe
= Haumenoanue pa3- = E m 3 2 3 mn 3 = 5o m 154 = 8 WHIUKATOPBI
8| nena AUCLMTLITHHBI = 3 E eEo ZE| 2Egl EE&| 2E¢e g OCBOEHHS
S 5 = 3 E%E %8 E’%E 28 E’%E S | xoMmereHumii
= B T 8 H & F S H oeal FEH [5)
o = 58 g = Eg| ¢ S EE| R
E o|Be g |BeT 8 | B
[2a] [a] [a]
3-0OIIK-1,
Y-OIIK-1
B-OIlK-1
1 | Beenenue 2 - 1 - 3 B-OIIK-5
VY-OIIK-5
3-0OI1K-5
3-0OI1K-1,
VY-OIIK-1
B-OIIK-1
2 f{?&gﬁ;ﬂcmﬂ TEPMOMH= | 16 8 8 39 71 | B-OIIK-5
Y-OIIK-5
3-OI1K-5
3-0OI1K-1,
VY-OIIK-1
B-OIIK-1
3 z(HI/;MI/IlIeCKOC paBHOBE- 16 9 8 46 79 B-OTIK-5
Y-OIIK-5
3-OI1K-5
4 | da3oBble PaBHOBECHS 18 10 - 6 - 54 - 88 | 3-OIlK-1,




V-OIIK-1
B-OIIK-1
B-OIIK-5
Y-OIIK-5
3-OIIK-5

TepMonuHaMuka pac-
5 | TBOPOB HEIIEKTPOIIH-
TOB

18 8 12 54

92

3-OIIK-1,
V-OIIK-1
B-OIIK-1
B-OIIK-5
V-OIIK-5
3-OI1K-5

XuMuyeckass KHHETHKA
" KaTajJu3

34 17 17 76

144

3-OIIK-1,
V-OIIK-1
B-OIIK-1
B-OIIK-5
VY-OIIK-5
3-OI1K-5

4.2 Coneprxkanue QU CHUTITHHBI

Tabmuua 4.3 - JIeKIMOHHBIN Kype

Tema nexuuu

TpynoemMKoCTb, akaf.

4acoB
Ne B TOM YMCJIE C
ek Howmep HCIIOJIb30BAHU-
pasnena €M MHTEpaK-
1095051 BCEro
TUBHBIX 00pa-
30BaTEJIbHBIX
TEXHOJIOTHI
1 1 Beenenne 2 1
[Ipenmer u comepkanue Qu3nveckol xumuu. Ee OCHOBHBIE
pasznensl. 3HaueHHE (PU3MUECKON XUMUH U TEXHOJIOTHH. MeTo-
Jbl GUBHYECKON XUMUHU: TEPMOAMHAMHYECKHH, CTATUCTUIECKUH U
KBaHTOBO-MeXaHUYeCKuil. Dunocopckue OCHOBBI (HU3NUECKOU
XUMHH. POITb pOCCHHCKHX yYEHBIX B Pa3BUTHH (DPU3MUECKON XH-
MUHU.
2 XUMHYECKasd TEPMOJIMHAMUKA 16 5
IlepBoe Havano TEPMOJMHAMHUKHU M €O MPUMEHEHHE K XHUMHYe-
ckuM TporieccaM. OCHOBHBIE TIOHSITHS: TEPMOAMHAMUYECKAs CH-
2.9 cTtemMa (M30JIMPOBaHHAs, OTKPBITasl, 3aKpbITasi); BHYTPEHHSS dHEP-

THs, TeIJI0Ta U padoTa, QYHKIIMK COCTOSHUS U (DYHKIIMU Tpoliecca
[lepBoe Hauano tepMoguHaMuKH. Pabora pacmmpenus (cxaTus
UCANBHOTO Ta3a B H30TEPMHUYECKOM, H300apHOM M H300apHO-
M30TEPMUYECKOM Ipoleccax. Temnora MmpouneccoB MPH IOCTOSHA
HOM OObEMe M NpPH TMOCTOSIHHOM JaBJICHUU. ODHTAIbBIHUS. 3aKOH
I'ecca. TermnoBbie 3QQeKTI: TEMIOTH 00pa30BaHUs, CTOPAHUS, aT-
peraTHBIX TPEBPAIICHUH, PACTBOPEHUS, pa3BeleHus U T.1. Tadiu-
Bl CTAHJAPTHBIX TEIUIOT OOpa30BaHUSl COCJAMHEHWH U HOHOB W3
npocThixX BemecTB. CrocoObl BHIYMCIIEHUS TEIJIOBBIX 3(PQEKTOB O
HCTIOJIb30BaHUEM TEIUIOT 0Opa30BaHUs, TEIUIOT CTOPAHMS, TEIUIOT
pacTBOpPEHHS U YHEPTUil CBS3H. 3aBHCUMOCTH TEILUIOBOTO 3ddeKTa
peakuuu oT Temneparypsl (ypaBHenue Kupxroda). TemmoeMkocTs
UCTHHHAS U cpeaHss. HTepnoissuoHHbIE YPaBHEHHUS TETIOEMKO-
cru. CocraBnenue ypasaenus AH = f(T).

Bropoe Hauano TepMOAMHAMHMKHM M €ro NPUMEHEHHE K XUMHYeH
ckuM npoueccaM.HeoOpaTuMoCcTh caMOIIpON3BOIBHBIX HMPOLIECCOB

TepmomuuamMuyueckun obOpaTuMble (KBa3WCTATHYECKUE) IPOIIECCHI




TepMoaMHAMUYECKOE M XUMHUYECKOE MOHATHE OOpPaTHUMOCTH IPO-
necca. Pabora oOparumoro mporecca. IIpeBpanieHue TEIIOTH B
paboty. DHTpomnus. AHATUTUYECKOE BBIpaXXCHHE 2-TO Havajia Tep
MOJIMHAMUKH JUISI O0paTUMBIX M HEOOpaTUMBIX TpoIeccoB. H3me-
HEHHE DOHTPONMH B U30JUPOBAHHOW CHCTEME KaK KpUTEepUi
HaIpaBJICHHsI TIpoliecca. DHTPONHSI UACATHHOTO ra3a Kak (yHKIs
oObema (maBiieHHS) U TeMIepaTyphl. M3MeHEHHE 3HTPOIUU TPH
HarpeBaHUM, PACUIUPECHUU W CMCIICHUM WACATbHBIX T'a30B U IPH
¢dazoBeix mepexomax. TermmoBas Teopema Hepucrta. Ilocrymart
[Tnanka. Pacuer abcomoTHOM »HTponuu. MI3MEeHEeHHE SHTPOIUH B
XUMHAYECKOM Ipoliecce.

TepmonrHaMudecKne TMOTCHITMAIBI Kak Mepa paboTocrocoo-
HOCTH CHCTEMBI U KaK KpUTCpHI HaIlpaBJCHHUsS Tpollecca. JHep-
rust Ienbmronbua u sHeprusi ['m606ca. CBoOGoaHAs U CBA3aHHAs
sHeprus. Xapakrepucruueckue pynkuun. 3aBucumoctr A = f (V,
T) u G =f (P,T). YpaBuenue I'enpmronsia-I'uboca. 3aBucu-
MOCTh dHepruu ['mbO0Oca cHCTeMbl OT €€ COCTaBa. XUMHUCCKUN
MOTEHINAN HIEabHOTO U PEaNbHOrO Ta3oB. YpaBHEHHS COCTOS-
HUSI peallbHbIX ra3oB. OYrUTHBHOCTH (JIETYy4YECTh), AKTUBHOCTD H
KO3 GUITMEHT aKTUBHOCTH PEAIbHOTO ra3a. MeTo bl HaX 0K ICHUS
KO3 UITMCHTOB aKTUBHOCTH.

10-17

XHUMHYECKOE PABHOBECHUE
I'myOuna mpeBpamieHns (XuMHYecKas NepeMeHHast). Bbl-
BOJ| YPaBHEHMsI M30TEPMbl XMMHUYECKOH peakuuu. Pacuer craH-
JAPTHOTO XUMHUYECKOTO CPOACTBA. TepMoIMHAMUYECKE KOHCTAH-
Tbl paBHOBecHs Ka, Kt. IIpakTudeckne KOHCTaHTHI paBHOBecus K
K, Kx, Kc. 3akoH AeiCTBYIOIMX Macc. BbIpakeHne KOHCTAHT PaBA
HOBECUS Yepe3 MOJIbHBIE JIOJIA M YHCIO MOJICH. BelunciieHHe cTe-
NICHU IPEBPALLCHNUS HUCXOAHBIX PEarcHTOB, COCTaBAa PAaBHOBECHOU
CMeCH, PaBHOBECHOT'O BBIXOAa MNPOIAYKTA, CTENEHU IHCCOLUALHY
MPOAYKTa peakiuu. BnusHue naBneHus u 100aBKM MHEPTHBIX Ta-
30B Ha paBHOBecHE. XMMHMYECKOE PaBHOBECHE MPHU TOBBIIIEHHBIX
naByieHUsIX. KoHCTaHTBI paBHOBECHS T€TEPOreHHBIX PEaKIHM.
3aBHCHMOCTh KOHCTAaHTBI PaBHOBECHS OT TeMIeparypbl. Bvi-
BOJl ypaBHEHHUS H300apbl (M30XOpPbI) XHMHYECKOW pEaKIIWu.
VYpaBHeHHe M300aphl KaK KOJUYECTBEHHOE BBIPAKECHUE IIpaBHIIa
Jle llaTenwe. MaTErpnpoBanue ypaBHeHHsT M300apsl O0e3 yuera u
C YUYeTOM TeMIIepaTypPHOH 3aBUCIMOCTH TeIIoBoro 3ddekra

16
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@Da30BbIE pABHOBECUS

Tepmoaunamuka oOpa3zoBanusi HOBoW (aspl. IlomsTus «dazay,
«COCTaBJISIFOIIME BEIIECTBA», «KOMIIOHEHTHD) «TEPMOJMHAMUYE-
CKHE CTETIeHU CBOOOJIBI». Y CIOBUS TEPMOJANHAMHYECKOTO PABHO-
Becus Mexay (dazamu. [IpaBuio a3 ['m6oca.

MaremaTrueckoe onucanue U rpaduyeckoe m3odpaxeHue ¢aso-
BBIX PaBHOBECHH B OJHOKOMITOHEHTHBIX CHCTeMaXx. [IpWHIIMIIBI
HenpepsiBHOCTH U cooTBeTcTBUs H.C.KypHakoga.

BoiBon, ananu3 u uHTErpupoBaHue ypaBHeHus Kiamelipona-
Kinaysuyca. [Tpumenenue npasuia (a3 K pa3doopy AuarpaMm co-
CTOSTHHSI OJIHOKOMIIOHEHTHBIX CHUCTEeM. JluarpaMMbl COCTOSHHS
BOJIBI, CEPHI U yriepoaa. JluarpaMMel COCTOSIHUSI BOJIBI IIPU BBICO-
KUX JaBieHuAx. CtaObuibHbIe U MEeTacTaOMIbHBIE COCTOSHHSL.
MeTon (QU3MKO-XMMHYECKOTO aHain3a. JluarpaMMbl cocTaB-
CBOMCTBO.PaBHOBECHS KpUCTAIBl — JKUAKOCTH B JIBYXKOMIIO-
HEHTHBIX cHCTeMax .JneanbHas pacTBOPUMOCTH TBEPIBIX Be-
mecTB B xuakoctu (ypasaenue Llpenepa). Tepmudeckuii aHanms,
KpHUBbBIE OXJIAXKJCHUsS. J(narpaMMbl pacTBOPUMOCTH (TLIABKOCTH)
JBYXKOMITOHEHTHBIX cucTeM. CHCTeMBbI C MOJHOM B3aMMHON He-
PacTBOPUMOCTBIO B TBEPIOM M JKUIKOM COCTOSHMSIX, C IOJHOM
PacTBOPUMOCTBIO B JKUIKOM M IIOJHOH HEpacTBOPUMOCTBHIO B

TBEPJOM COCTOSIHUSIX (C MPOCTOM IBTEKTHKOI), C OTPaHUYEHHOHN U
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HEOTPAHWYCHHON PacTBOPHMOCTBIO B TBEPAOM cOCTOsHUHU. CH-
CTEMbI C XWMHUYECKUMH COCIUHCHUSMH, IJIaBSIMUCST KOHIPY-
SHTHO U HMHKOHTPYIHTHO.

da30Bblc paBHOBECHS B TPEXKOMIIOHEHTHBIX cUCTeMax [pa-
(dbryeckoe M300paKEHHE COCTaBa TPEXKOMITOHEHTHBIX CHCTEM B
TpeyroipHuKax 1'mobca u Po3zeboma W B MPAMOYTONBHBIX KOOP-
nuHaTax. JlmarpaMMbl COCTOSIHUSL TPOWHBIX JKUIKUX CHCTEM C
OTpaHMYCHHON B3aMMHOHN PacTBOPUMOCTHIO. J[narpamMmel IiaBKo-
CTH TPEXKOMIIOHEHTHBIX cUCcTeM. M30TepMBbl pacTBOPUMOCTH JBYX
coJieH C OIMHAKOBBIM HOHOM.

27-35

TepMoarHaMUKa pacTBOPOB HEITACKTPOIHUTOB
TepMoauHaMHYEeCKUE CBOMCTBA PAacTBOPOB  HEDJIEKTPOJIUTOB
.O0mras xapakTepucTiuka pacTBopoB. 3akoH Payms. UneansHbie n
HewnJeanbHble pacTBopbl. [IpeaensHo pa3baBieHHBIE, aTepMalib-
HBIE, PETYJISIpHBIE pacTBOpHL. [lapuuanbHbie MOJNBHBIEC BETMYUHEI,
METOBI UX OompeaeneHus. Y paBHeHus [ mooca-/lrorema. Xummude-
CKHUI MOTCHLIMAJI KOMIIOHEHTA B UAC€aJIbHOM W HCUACAJIIBHOM pac-
TBOpaxX. AKTHBHOCTh U KO((UIMEHT aKTUBHOCTH. BpiOop cran-
JApTHOTO COCTOSIHMSA Ul PAaCTBOPHUTEJNIS U PACTBOPEHHOIO Bellle-
ctBa. CUMMETpUYHAs U HECUMMETPUYHAsI CUCTEMBI. Brruncienue
AKTUBHOCTEW PAacTBOPHUTENS U PACTBOPEHHOTO BEIECTBA MO JaB-
JICHUIO TIapa, MOHM)KEHUIO TEMIIEpaTypbl 3aMep3aHusi, MOBBILIE-
HUIO TEMIEpaTypbl KHUIEHUS U W3 OCMOTHYECKOTO [aBJICHUSL.
KomnuratueHble cBOICTBA, UX MPAKTUIECKOE UCIIOJIL30BAHUE.
PaBHOBecus KHUIKOCTh — Map B JABYXKOMIIOHCHTHBIX CHUCTEMaX.
PactBopuMocCTh ra3oB B xuakoctsx. IIpumenenue 3akona ['enpu
K pacTBOpaM ras3oB B XKUAKOCTSIX. BiusHue naBneHus u temmnepa-
Typbl Ha PaCTBOPUMOCTb I'a30B B XUAKOCTSX. BiMsiHHME 311€KTpO-
JIUTOB HA PaCTBOPHUMOCTbH I'a30B.

HeorpannuenHo pactBopumble ApYr B Apyre *)HIKOCTH. Bprumc-
JIeHWE JaBIICHHUS W COCTaBa Iapa Haj WICATbHBIMH PAaCTBOPAMHU.
[Mepseiii 3axon ['n66ca-Konosanosa. [uarpammel oOriee JaBiie-
HHE — COCTaB, TEMIIEpaTypa KUIIEHUSI — COCTaB, COCTAaB PacTBOPa —
COCTaB mapa JJIsl HAealnbHbIX pacTBOpoB. [IpaBmiio peryara. Ilepe-
ronka (pextudukanus). Juarpammel oOuiee JaBieHHE — COCTaB,
TeMIIepaTypa KHIIEHHsI — COCTaB, COCTaB pacTBOpa — COCTaB Mapa
I HEeWJeaJdbHbIX PacTBOPOB. A3€0TpPOINHBIE pacTBOphl. BTopoil
3akoH ['m66ca-Konosanosa. [leperonka pacTBOpoB ¢ MUHIMYMOM
¥ MaKCHMYMOM TEeMIIEPaTyPbl KUIICHUS.

OrpannyeHHasl B3aMMHasi PacTBOPHUMOCTb XHIKOcTed. BrusHue
TeMIIepaTypsl Ha PacTBOPUMOCTh. JlaBieHUe HACBHIIIEHHOTO Mapa
B CHCTEMax C OTpaHHYCHHOW pacTBOPUMOCTBIO uakocteid. Co-
cTtaB mapa. Juarpammsl o0iiee gaBieHHE — COCTaB, TEMIIEpaTypa
KHTICHHSI — COCTaB, COCTaB PacTBOpa — COCTAB Mapa JUIsi CUCTEM C
OTPaHWYEHHOW B3aMMHOW pPacTBOPUMOCTBIO XUAKOCTEH. JlaBie-
HHUE U COCTaB Mapa HaJl CMECHIO B3aUMHO HEPACTBOPUMBIX KHUIIKO-
creid. Ileperonka ¢ BoasHbIM mapoM.M3MeHeHHe xapakTepa aua-
T'paMMbI COCTOAHUA B 3aBUCUMOCTU OT BHCIIHUX YCHOBI/II>'I (JIaBIIe-
HUSI, TEMIIEPATYPBI).
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36-52

XUMHYecKast KHHETHKA U KaTallu3

denomeHonorngeckas (popmanpHas) KHHETHKA .

CxkopocTh peakiuu. 3aKOH ACHCTBYIOIIMX MacC U KMHETHYECKHE
ypaBHEHUS peakuuii. MoJIeKyIsipHOCTh U NOpsiioK peakunu. KoH-
CTaHTHI CKOPOCTH pEeaKIuii HyJeBOro, MepBOro, BTOPoro, N-ro mo-
PAAKOB, KMHETHUYECKUE ypaBHeHUs uid Hux. Ilepuox momympe-
BpauieHusi. CrocoObl onpeneneHus nopsaka peakuun. CloxKHbIe
peakuu: IBYXCTOPOHHUE (0O0paTUMEIE), TapaljIeNIbHBIC, ITOCIe-
JoBatenbHbIe, conpsokenHsle (padotel H.A.lllunosa). Cranuiitnoe
IPOTEKaHUE peakuuil. Meron KBa3UCTalMOHAPHBIX KOHIIEHTpa-

34
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uil. MexaHu3M MOHOMOJIEKYJISIPHBIX peakIUil, MpOTEKaHHe HX
mo I-my u 2-My mopsiakaMm.3aBUCUMOCTh CKOPOCTH PEaKIMH OT
TEMIIEpaTyphbl, ypaBHEHHE AppeHnyca. JHEPIHsl aKTHBALIUH.
Teopuu 371€MEHTAPHOTO aKTa XMMHYECKOW PEAKIIVH .

Teopus akTUBHBIX coyaapeHui. McTOIKOBaHUE PHEPrUU aKTHUBA-
MU ¥ TIPEIPKCIIOHCHIIMAIBHOTO MHOKHTENS B YpaBHEHUU Appe-
HHUYyca B paMmKax 3Toi Teopun. Ctepuueckuii akrop.Teopus me-
PEXOTHOTrO COCTOSIHHSA (aKTHMBHPOBAHHOTO KoMruiekca). IToBepx-
HOCTH TIOTEHIMAJIFHOW 2HEPruu. BrIpaykeHre KOHCTaHTBHI CKOPO-
CTH 10 METOJly MEPEXOJHOIO COCTOSIHUA (Yepe3 TepMOAMHAMUYe-
CKHE ¥ CTaTUCTUYECKUE BeNMYMHBI). DHeprust [ mb0ca, sHTambIHSA
1 SHTponus akTuBanuu. CONOCTaBICHWE YPaBHEHUH TEOPUHU aK-
THUBHBIX COYAapEHHUN U TEOPHUU TIEPEXOTHOTO COCTOSIHHS.
Kuneruka peakuuii B pacTBOpax.

brictpeie peakunu. Auddy3nonnsrit mpenen. Biousane pacTBopu-
TeJid Ha CKOPOCTh peakiuii B pacTBopax. Posb conbBaTtanuu. Pa-
oorel H. A. MenmrytkuHa. ['OMO- U T€TEPONMTUYCCKHE PEAKIIUH.
BinusiHue MOHHOW CHJIBI pacTBOpa Ha CKOPOCThb Mpolecca, dJeK-
TponuTHdeckue (coneBrie) 3pdexTrl. YpaBHeHune bpercrena.
KuneTtuka reteporeHHbIX IpoIecCoB .

Craauu reteporenHoro npouecca. Jnddysus B razax, KHIKOCTIX
U TBepAbIX Tenax. 3akoHbl ®uka. CooTtHOmEHUE MU Hy3NOHHBIX
1 KHHETHUYECKUX (pakTopoB B KuHETHKE. CKOPOCTH MPOIIECCOB TPH
CMCHIAHHOM PCKUME U B NPCACIIbHBIX CIIydasix. Biusaue temiie-
paTypsl U IIepeMenTuBaHus Ha PEKUM TeTEPOTEHHOTO MPOoIecca.
Karanus

OObmue cBoiicTBa KaTanu3aTopoB. CHenn(UYHOCTh KaTaln3aTo-
poB. Kartanuzaropsl 1 MHTUOUTOpEI. BiusHue KaTaau3aTopoB Ha
SHEPrul0 akTUBALMKU.l' OMOreHHBIM KaTanu3, MexaHusM. Kartamu-
TUYECKHE peakIMM B pacTBopax, BIMAHUE pacTBoputens. Kuc-
JIOTHO-OCHOBHOH KaTann3. GepMeHTaTHBHBIN KaTan3.AJlcopOnus
U reTeporeHHbId KaTanu3. CTPYKTypa NMOBEPXHOCTH KaTallu3aTo-
pa. @usndeckas u xuMudeckas ajacoponus. M3orepma u m3obapa
aacopOuuu. Cranuu rereporeHHoro karaiausa. [I[poMoTops! u Ka-
Tanu3atopoB. Hekoropele mpuMephl KaTaTUTHUECKUX pPeak-
I MHTUOUTOPHL. Y CTaNIOCTh, OTPaBIIeHUE, PeTeHepaIis

HUroro:

104
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Tabnua 4.4 - [TpakTryeckue 3aHsTHS

TpynoemkocTb, aka.

- 4acoB
Ne Ho 0
Mep B TOM YHCJIE B
3aHs- HanmeHoBaHue MpakTHYECKOTO 3aHATUSA
pas- dbopme mpak-
TUA BCETO o
zena TUYECKOU I10]1-
TOTOBKH
1 2 IIpumeneHne nepBoro Havajia TEPMOAMHAMUKH JUISl pacdeTa TeIlo- 4 1
BbIX 3(PeKTOB XUMHUYECKHUX peakiuid. 3akoH ['ecca U claeacTBUS U3
Hero. 3akoH Kupxrodda.
2 2 IIpumeneHne BTOpOro Havajia TEPMOJAWHAMHUKU K XUMHUYECKUM IIPO- 4 1
1eccam. OHTponus. TepMoarHaMUYEeCKHE NOTEHIIUAIIBI
3 3 TepMoauHaMUUECKHE U MPAKTUYECKUE KOHCTAHTHI PABHOBECUS U MX 9 3
MIpUMEHEHHUE /7S pacyeTa IIyOWHbI U CTEeTIEHU IIPEBpaIleHus], paBHO-
BECHOT'0 BBIX0/Ia U PABHOBECHOT'O COCTaBa XUMUYECKOH peakluu
4 4 JnarpaMMbl COCTOSTHUSI OJTHOKOMITOHEHTHBIX CHUCTEM, MX NpaKTH4e- 2 0,5

Ckoe TmnpumMmeHeHue. lcnonb3oBaHue ypaBHeHusi Kiaysuyca-
Knanelipona nig pacdyera teMnepaTypbl KANEHHUS M TEIUIOTHI MCHa-




peHus BelecTBa

5 4 AHanu3 auarpaMM paBHOBECHUS KPHUCTAIIBI <> JKUAKOCTH JIBYXKOM- 4 1
MOHEHTHBIX CHUCTEM C pPa3IMYHON PacTBOPUMOCTBIO B XHUIKOM H
TBEPJOM COCTOSSHUH

6 4 AHanu3 auarpaMMm paBHOBECHUS KPHUCTANIBI <> JKUAKOCTH JIBYXKOM- 4 1
MOHEHTHBIX CHUCTEM, OOpa3yMoIMX YCTOHYMBBIE M HEYCTOWYMBEIC
XUMHYECKHE COCTMHEHUSI.

7 5 IIpumenenne ypaBHennii ['mb0ca-/{rorema mms pacdera mapipaib- 4 1
HBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PAacTBOpa W MHTETPAJIbHBIX
CBOMCTB PacTBOpa.

8 5 3akon Payns, ypasHenne Bant-I'odda u nx mpumeHeHne 1uist ompe- 4 1
JICJICHUs] KOJJIMTaTUBHBIX CBOMCTB PaCTBOPOB.

9 6 dopmarnbHas KUHETHKA: pPelIeHHe MPsIMON M OOpaTHOM 3ajauu Xu- 5 1
MUYECKONH KHHETHKHU

10 6 MeTtonpl onpeneieHus Mopsa/ika XUMUYECKOW peakiuu 4 1

11 3] Kuneruka cnoxkHbeix peakimid. [IpuMeHeHrne KBa3UCTAIIMOHAPHOTO U 4 1
KBa3MPAaBHOBECHOI'O MPUOMIKEHUH U1 aHalIM3a MEXaHW3Ma XHUMH-
YECKUX peaKluu.

12 6 OnpenesneHre YHEPTUU aKTHBALIMU U TEMIIepaTypHOro KodhuimeH- 4 15
Ta XUMUYECKOU pEaKILIMH.

Uroro: | 52 14

Tabnuua 4.5 - JlTabopaTopHbie paboThI

No TpynoeMKocTb, akaj. 4acoB
- Howmep 9 B TOM YUCJIIE B
3aHs- HaumenoBanue nabopatopHoit paboThl
— paszeia BCETO Q)opivle MpaKTHYe-
CKOM TNTOJATOTOBKH
1 1 BerynurenbHast Oecena. TexHuka O€30MacHOCTH B 2 -
nabopaTropuu PU3NIECKONH XUMHUH.
2 2 Omnpenenenue  TEIOBBIX  3(PHEKTOB  (TEIIOTHI 3 -
HeNTpanu3amnuy )
3 2 Onpenenenue TeIIoBbIX 3 (eKToB ( TEIUIOTHI pac- 3 -
TBOPEHUSI COJIH )
4 2 Onpenenenne napuuagtbHOW MOJISIPHOM TEMIIOTHI 3 -
pacTBOPEHHS COJH
5 2 Kpuockomnus 3 -
6 3 XHMMHYECKOE PABHOBECHUE 3 -
7 4 ITocTpoeHue nuarpamMmbl paBHOBECHUS KPHUCTAJLIbI 6 -
<> KHJIKOCTh JBYXKOMIIOHEHTHOW CHCTEMBI TIO
9KCHEPHUMEHTAILHBIM JJAHHBIM
8 5 Omnpenenenne cocTaBa BELECTBA MIIM pacTBOpa Me- 3 -
TOJIOM pedpaKIiH.
9 5 Onpe/eneHre MOJIIPHON pedpakiivii pacTBOPEHHO- 3 -
IO BEILECTBA
10 5 KauecTBeHHBIN aHaIN3 HEOPraHMUYECKUX COEIHHE- 2 -
HUi ¢ nomolpio Meroaa MK-criekTpockonuu.
11 5 Omnpenesenne KOHCTAHTBI JAMCCOIHALINN  CITab0i 2 -
KHCJIOTBI CIIEKTPO(POTOMETPHUECKIUM METOIOM
12 5 OmnpeneneHne KOHIEHTpPAlMM PacTBOPEHHOTO Be- 2 -
IECTBA CIIEKTPOYOTOMETPHIECKHM METOJIOM
10 6 OmpeneneHne KOHCTAHTBI CKOPOCTH PEAKITUHU TIep- 7 -
BOr0 MOpSIKAa Ha NMPUMEPE PEeaklUH pa3ioKeHUs
NEPEKUCH BOJIOPOJA .
11 6 OnpeneneHne KOHCTAHTBI CKOPOCTH PEAKIMH BTO- 7 -
POro nopsijika Ha NpUMEpe peaklUH HOIUPOBAHUS
aleToHa




12 6 OmnpeneneHne KOHCTAHTBI CKOPOCTH pPEakIuM Tep- 7 -
BOTO TOpSIKa HA TPUMEpE PEaKIMU OKHCICHUS
MOJJOBOJIOPOJHON KHCIOTHI IEPOKCUAOM BOAOPOJIA.

13 6 CrekTpoOTOMETPHUECKOE H3YYCHHE CKOPOCTH 6 -
pas3nokeHuss KOMIUIEKCHOTO HMOHa TpHOKcauaTa
Mapragia
14 6 OrmpeaeneHne MopsiaKa peakIiuy OKUCIICHUS HOIMI- 7 -
MOHA MOHAMH TPEXBAJICHTHOTO JKeJIe3a.
Uroro: 52 -
Tabmmua 4.6 - CamocrosiTenbHast paboTa CTy/ieHTa
Pa3nen
No . TpynoeMKoCTb,
THACIUATLIN- Bun camocrosiTensHO#M paboOThI CTyIeHTa
n/m 4acoB
HBI
2 1 N3ydeHre OCHOBHBIX 3aKOHOB TEPMOJIMHAMHKU U MX NMPUMEHEHUS K | 48

xumuueckum cucremam. [loaroroBka k maGopatopHoit — palore.
Odopmierne 0T9eTOB MO Ta00PaTOPHBIM paboTaM MO TEPMOXUMHUH H
Kpuockonuu. [Toaroropka K KOJUIOKBHYyMY. BBIITOJHEHHE HOMAIll-
HEr0 MHIMBUAYAIBHOI'O 33/1aHUS.

3 2 HN3ydeHue BIUsAHMS TEPMOJMHAMUYECKUX [apaMeTPOB Ha paBHOBec- | 57
HBII BBIXOJ NPOAYKTa XMMHUYECKOM PEAKLUU U OIPEIAECICHUE OINTHU-
MaJIbHBIX YCJIOBHH MPOBEICHUS PEAKIMU C TEPMOIUHAMUYECKOH TOU-
ku 3penus. [loaroroBka k yadoparopHoi padote. Odopmienue
oTYeTa 1o JTabopaTopHOH paboTe MO U3YYCHUIO XUMUYECKOTO PaBHO-
Becus. [loaroroBka K KOJJIOKBUYMY. BBINOJHEHHME JOMAIIHETO
WHIMBUAYAJIBHOTO 3aJaHHUS.

4 3 AHanmu3 [uarpaMMmbl COCTOSIHHS OJHOKOMITOHEHTHBIX cHcTeM, ux | 31
MIPAaKTUYECKOro NpuMeHeHus. Pacuer cremneneil cBOOOABI MO MpaBHITY
¢a3 I'nbb6ca. IMoaroToBka K KOJUIOKBUYMY. BBINOJIHEHUE nOMAaIll-
HETO UHIMBUAYAJIBHOI'O 3aJaHHUS.

4 4 Wzyuenne muarpaMm paBHOBECHUS] KPUCTAILIBI <> KHJKOCTh ABYXKOM- | 31
IIOHCHTHBIX CUCTEM C pa3J'H/I'-IHOI\/'I PacCTBOPUMOCTEIO B )KUJIKOM U TBEP-
nom cocrositnn. [logroToBka k nadoparopHoit pabote. Odopmire-
HUE OTYeTa MO JabopaTopHON padoTe MO MOCTPOSHHIO JHarpaMMbI
paBHOBECHA KPUCTAJIbl <> XUIKOCTH HBYXKOMHOHCHTHOﬁ CHCTEMBbI
10 KpHUBBIM oxyakaeHus. [loaroroBka K kojutokBuymy. BeinosHe-
HHE€ JOMAIIHET0 MHANBUAYAJIBHOIO 3a/IaHMUSL.

5 5 W3ydeHne TepMOAMHAMUUYECKUX CBOWCTB PacTBOPOB HEMEKTpo- | 31
nutoB. [loaroroBka k adoparoproii padote. Odopmiienne orue-
TOB TI0 Ta0OPaTOPHBIM paboTaM 1O OTPEAETICHHIO MOJISAPHOU pedpax-
U U COCTaBa pPacTBOpA. HO}:[I‘OTOBKa K KOJUIOKBUYMY. Brinonne-
HUE JIOMANIHET0 MHINBUIYAIGHOTO 33 JaHHSL.

5 6 W3ydenrie paBHOBECHH XHIKOCTh — Map B JBYXKOMIIOHEHTHbBIX | 31
cucremax.IlogroroBka k aboparopuori padore. Odopmienue ot-
YeTOB 110 JIA0OpaTOpHBIM paboTam MO cnekTpodoTomeTpun. BbIo-
HCHHUC JOMAIIHETO MHAVBUAYAJIBHOT'O 3a1aHH .

6 7 WzyueHne KMHETHYECKUX 3aKOHOMEPHOCTEH W MEXaHM3MOB MPOCTHIX | 21
u crnoxHbix peakmnumit. [logroroBka k mabopatopHoit — paborte.
OdopmieHne 0TYETOB MO ONPEICTICHUI0 KOHCTAHThl CKOPOCTH PEaK-
LU pas3ioKeHMsl EPEKUCH BOAOPOJa, HOAUPOBAHMS AlleTOHA, OKHC-
JICHUSI MOJ0BOJIOPOJIHOM KUCJIOTHI MEPOKCUAOM Bojaopoaa Iloaroros-
Ka K KOJUIOKBHYyMY. BBINOJTHEHHE JOMAITHETO WHAWBUYaTbHOIO
3aJaHUS.

6 8 M3ydeHne OCHOB KaTain3a, OCHOBHBIX MPUHIIMIIOB U MEXaHU3MOB | 19
KaTanuTudeckux peakiuid. [lonroroBka k mabopatopHoit pabore.
OdopmiieHHE OTUETOB IO HM3YYCHHIO CKOPOCTH Pa3iIOKEHUS KOM-
TUICKCHOTO HMOHA TPHOKCAlaTa MapraHlid M OKHCICHHs HOIMI-HOHA




HOHaAMU TPCXBAJICHTHOI'O 3KCJIC3a.. HO,Z[FOTOBK& K KOJUIOKBUYMY.
BrinoaHeHne JoMantHero WHIMBHAIYaIbHOTO 3aJaHUsI.

HNTOI'O: | 269

KypcoBblie padoThI (IPOEKTHI) 10 JUCHUIIJIMHE
He npexycmoTrpensl yueOHbIM IJIAHOM IUCIHUTLTAHBL

5 OBPA3OBATEJIBHBIE TEXHOJIOT'YHA

[Tpu peanuzanuu nporpamMmbl JUCHUILTUHBI «DU3HYECKask XUMHUSD UCIIONIb3YIOTCS Pa3IUYHbIC Me-
TOABI O0YUEHUS:

Jlekuumu: uHbOpMallMOHHAsT JIeKIus, MpoOJeMHasi JeKuus, JeKuus-Oecena, JeKIus-
KOHCYJIbTAITHS, JICKIUSI-BU3YaTH3aIHSI.

Jl1si KOHTPOJI YCBOEHUS CTYJIEHTAaMH pa3JeNioB JIaHHOTO Kypca MpoBoAATcs Oecelbl BO BpeMs
YTCHUS JICKIUH, MPEAJIararoTcsl MpoOIeMHbBIC 3aJaHus, UCIOIB3YIOTCS KOMIBIOTEPHBIC U TEXHUYCCKHE
CpeICTBa AJisl yIy4YIIEHUS] BOCIPUATUS W3Yy4aeMOro MaTepuaia, Jisl IpUuoOpeTeHHs CTYJeHTaMH HOBBIX
TEOPETUICCKUX U (PaKTUICCKUX 3HAHH.

IIpakTuyeckue 3aHATHSA: CEMUHAP, KOJUIOKBUYM, PEIICHUE 3a/1au.

Ha mpakThyeckux 3aHATHSX MPOBOTUTCS OOCYKIECHUE HanOoJiee BAXKHBIX W TPYAHBIX Pa3/IeioB
JTUCIUIUTMHBL, MIPOBEPKAa U 00CYXKIEHHWE WHAMBUAYAIbHBIX TOMAIIHUX 33JaHUM, HWTOTOB BBIMOIHEHUS
KOHTPOJIBHBIX paboT, 3aCITyIINBaHNUE U OOCYKICHHE pedepaToB, pEIICHHE PACUETHBIX 3a/1a4.

JlaGopaTopHble 3aHSTHSA.

Ha naGoparopHbIX 3aHATHSAX peanu3yercs paboTa B KOMaHe, MpoOIeMHOe 00yUeHHE H 00yUueHUE
Ha OCHOBE OIIbITA 32 CYET aCCOLMALIMU U COOCTBEHHOTO OMBITA C MPEAMETOM H3yUEHUSI.

CamocrosiTeibHAasE padoTa CTYACHTOB IMOAPA3yMEBAET MPOPAOOTKY JICKIIMOHHOTO MaTepHala ¢
WCIOJIb30BAHUEM PEKOMEHAYEMOW JHMTEepaTyphl, TMOATOTOBKY WHIMBUAYAIBHBIX JOMAITHUX 3aaHHM,
MOATOTOBKY K KOHTPOJBHBIM paboTaMm, /ISl BHITOTHEHUS! KOTOPBIX HEOOXOJUMO HCIIOIb30BaTh HE TOJIBKO
paboTy ¢ mpeasiaraeMoi TUTepaTypou, HO U TTOUCK MO 6a3aM JaHHBIX XUMUYECKUX COCTUHEHUM, paboTy
B DJIEKTPOHHBIX OMOIMOTEKAX.

6 OHEHOYHBIE CPEACTBA UIs1 BXOAHOI'O U TEKYHIEI'O KOHTPOJIS,
MPOMEXYTOUHOM ATTECTAILIUU (AHHOTALIUS)

@DOoHJT OIIEHOYHBIX CPEJICTB, BKIFOYAIOIINI TUTIOBBIC 33JaHNUSI, KOHTPOJIbHBIE PAOOTHI, TECTHI M METOJIBI
KOHTPOJISI, TIO3BOJISAIONINE OLIEHUTh PE3YJIbTaThl OOYYEHHUs 10 TAHHOW JAMCIUIUIMHE, NpuBeneH B [Ipumoxe-
HHH.

KoHTpoJib 0CBOCHUS TUCHMIUIMHBI TPOU3BOJIUTCS B COOTBETCTBUU ¢ [lomokeHneM O pedTHUHIOBOM
cucTeMe oleHKH 3HaHuM cryaentos [T HUAY MUOU.

Texymmii KOHTPOJIb 3HAHUN CTYJEHTOB IPOU3BOAUTCS €XKEHEIENbHO Ha MPAKTUUYECKUX U J1a00-
pPaTOPHBIX 3aHATHUSAX MperoaBaTeNieM, BEAYIINM 3aHITH 110 JUCIUIUTHHE B CIEIYIOMHX hopMax:

—T€CTUPOBAHUE;

— MMCbMEHHBIE UHAUBHIyaJbHbIC IOMAILHUE 3aJaHHUS;

— BBINOJIHEHHE J1a00paTOPHBIX padoT;

—3amuTa J1ab0paTOpHBIX PadoT;

— KOJUJIOKBUYMBI.

OTaensHO OIEHUBAIOTCS JIMYHOCTHBIE KauyecTBa CTYACHTa (aKKypaTHOCTh, MCIOIHUTEIHLHOCTD,
WHUIIMATUBHOCTH) — paboTa y IOCKH, CBOEBPEMEHHAs c/jada TECTOB, OTYETOB IO JaOOPAaTOPHBIM paboTaM
Y MHJIUBUIyaJIbHBIX 33JJaHUN.

IIpoMe:KyTOUYHBII KOHTPOJIb CTYJCHTOB MPOU3BOJIUTCS B CIEAYIOMNX (popmax:

e 3aYer;

e DK3aMeEH,




T CTUTIIAHBI

7 YAEBHO-METOJIUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

7.1 IlepeyeHb OCHOBHOM U JONOJHUTEIbLHON Y4eOHOM JIUTEPATYPbI

Tabnuma 7.1 - ObecnieueHre TUCIUIUIMHBI OCHOBHOM W JOTIOJTHUTEIBHON JIUTEPATYPOU MO TUCITUTIIMHE

N ABTOp Hasanue Mecro | HaummenoBa- | Ton KomnuectBo
1/ U3JIaHUS HUE u3ja- n3aa- JK3EMILIIIPOB
I TEJIbCTBA HUS
OcHoBHas1 JiUTEpaTypa
1 |B. H. KasuH, [®dusmyeckas MockBa M3patenbcTtBo | 2022 https://urait.ru/bcode/495081
E. M. lNnunce, | xumms : yy4eb- KOpant
A. . Pycako | Hoe nocobue
B. Ansi By30B
H. B. beno- | ®usnyeckas KpacHo- WN3patenbcTtso | 2019 https://e.lanbook.com/book/157661
ycoBa, M. H. | xumus : yyeb- | apck Coy
Bacunbesa, |Hoe nocobue
H. C. Cumo-
HoBa, A. @.
WnmaHcknin
JomosiHuTeIbHAS JIUTEPATypPa
1 |lpbi3yHOB ®dusnyeckana |Mocksa |WspaTtenbcTtso | 2019 :
B.W. Xn- ®nuHTa https://ibooks.ru/bookshelf/341666/re
Must;YyebHoe ading
nocobue

7.2 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»

Tabnuua 7.2 — PekoMeH1yeMble 3JIEKTPOHHO-OUOJINOTEYHbIE CUCTEMBI

Ne HanmenoBanue pecypca Temartuka

Onexmponnas 6ubiuomera «Knueagpono» www.knigafund.ru EcrectBenno-
Hay4Has

DnekTpoHHas OHOIHOTEeKa yueOHbIX MaTepuaioB o xumun ChemNet xumuueckoro Xnmus
¢akynbrera MI'Y um M.B. JlomoHnoco-
Bahttp://www.chem.msu.su/rus/elibrary/welcome.html
Pecypc «SAnepuas duzuka B uatepHere» MI'Y: nuclphys.sinp.msu.ru dusuka
MexnyHaponHas ~— 0a3a  JaHHBIX ~ Hay4HbIX  cTared W MyOJUKaLMM:
http://www.sciencedirect.com
Heuntp mHbOPMAIIMOHHO-OMOIUOTEYHOTO OOECIICUCHHS] YUEOHO-HAyYHOU JesTeNb-
Hoctu HUAY MU®U: http://www.library.mephi.ru
Hayunas snekrponnast ubiauoreka: http://elibrary.ru Xumus
OnekrporHo-oubmmoreynas cucrema lQiib: http://www.iglib.ru Xumust
http://www.xumuk.ru Caiit o xumun Xumust
https://chemnavigator.borda.ru/ Xumudeckuii moprain Xumust
http://www/Chem.msu.su/rus/teaching/welcome.html - YueOubie maTepuansr Xumu- Xumust
gyeckoro ¢-ra MI'Y
http://www/Htf.ustu.ru/tos/cafedra_6.htm XuMmus
http://www/Xim-spravka.org Xumus
http://www/Chemi.org.ru/html/index171.php XuMmus
http://www/Chemport.ru: pagroxumus Xumus

7.3 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHi, HCIOJb3yeMbIX NPH OCYIIeCTBJIEHHH 00pa30-
BaTeJLHOIO Mpouecca Mo JHCHMILIMHE, BKJIWYas NepedeHb NMPOrpaMMHOr0 odecrmevyeHHs] W HH-



https://urait.ru/bcode/495081
https://e.lanbook.com/book/157661
https://ibooks.ru/bookshelf/341666/reading
https://ibooks.ru/bookshelf/341666/reading
http://www.chem.msu.su/rus/elibrary/welcome.html
http://www.sciencedirect.com/
http://www.library.mephi.ru/
http://elibrary.ru/
http://www.iqlib.ru/
http://www.xumuk.ru/
https://chemnavigator.borda.ru/
http://www.chem.msu.su/rus/teaching/welcome.html
http://htf.ustu.ru/tos/cafedra_6.htm
http://xim-spravka.org/
http://chemi.org.ru/html/index171.php
http://www.students.chemport.ru/organicchemistry.shtml

(hopMaIHOHHBIX CIPABOYHBIX CHCTEM

Tabnuna 7.3 — IlepedeHb TUIIEH3MOHHOTO M CBOOOJIHO PACHPOCTPAHIEMOT0 IPOrPAMMHOTO 00ecredeHHs

Ne

HaunmenoBaunue

Kpartkoe onucanue

1

KM CJIO)KHBIX XUMHYECKUX peakuuid. B cBoOoaH

KINET - Ilporpamma ajist 4uCI€HHOTO MOJICTUPOBAHUS KUHETH-

http://www.chem.msu.su/rus/teaching/KINET2012/welcome.html

[Iporpamma KINET npenna-
3HAYEHA JIJISl PEIICHUS] PSAMbBIX
U OOpaTHBIX KUHETUYECKUX
3a/1a4.

OM JIOCTYTIE:

Tabnuma 7.4 — [lepeuens npodeccnoHanbHBIX 0a3 TAHHBIX U WHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Ne HanmenoBanue Temarnka DJIEKTPOHHBIN ajipec
1 Mesx1yHapozHas 6asa HayuHble cTaTbn http://www.sciencedirect.com
JIAHHBIX HAy4YHBIX CTATEH
1 Iy OJTUK AT
2 Hayunas snektponnas | HayuHsle cratbu http://elibrary.ru
oubnmoTeka Poccuu
3 baza nanueix BUHU- | EctecTBeHHO-HAay4YHAsI http://www2.viniti.ru.-
THU PAH

8 MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHUE JUCIUITJINHBI

No HanMenoBaHMe TOMeEIeHHUH TS TIpOBeAeHUS | Aflpec (MECTOIOI0KEeHHE) TOMEIIEHUH I TPOBe-
/o | BEEX BUIOB yueOHOH nesITeIbHOCTH, TIPEy- JICHUSI BCeX BUIOB YUSOHOU AEATEIBbHOCTH,
CMOTPEHHOH y4eOHBIM IJIAHOM, B TOM YHCIIE | TPEeIyCMOTPEHHOW yueOHBIM IUIaHOM (B cilydae
MOMEILEHHUS VISl CAMOCTOATENBbHOM paboThl, ¢ | peann3anuu o0pa3oBaTeIbHON MPOTrpaMMBbl B Ce-
YKa3aHUEM IepevyHsi OCHOBHOTO 000py10Ba- TeBOM (OopMe AOMOIHUTEIBHO YKA3bIBACTCS
HUSI, y4eOHO HATrJISJIHBIX MOCOOUH M UCIIONb- | HAMMEHOBAaHHUE OPTaHU3aIliH, C KOTOPOU 3aKITIO-
3yeMOro NpOorpaMMHOI0 00eCTICHeHUS YeH JIOTOBOP)
1 [|Ayaurtopus Ne 204 433507, YabstHOBCKas 001acTh, T. JJuMuTpoBrpam,
1.Jocka y1.Kyitosimena,294
2. Kommiiekr 3JIEKTPOHHBIX Ipe3€eHTAa-
L1/ CclIaigoB,

3.KomnbioTep mHepCOHANbHBIA C JOCTYIIOM B
HTEpHET

4.ITpoexkrop mynsTumenuiinbiii NEC Portable
5.OkpaH

JladopaTopus ¢pusuueckoii xumuuu Ne 210

1. Kommerotep nepconanbueiii (MHTEpHET)
2. [Ipoekrop  mynpTumenmiiHbpli ~ NEC
Portable

3. OkpaH

4. KoMITIeKT 271eKTpOHHBIX TIPe3eHTalNi

0. banu snexkrpuueckue

6. Konbonarpesarenu

7. Tepmocrar

8. Becnl nabopatopHele  IU(POBbIE
«Tanita»

0. Becel anexktponnbsie «CAS MWP-1500»
10.  pH-merp HI 9024 Hanna

11.  BeimspkHble DIKadbl

433507, YnpsitHOBCKast 001acTh, T. JIUMHTPOBTpa,
y1.Kyit6simesa, 294




12.  HaGop XuMHYECKOI IOCYbI
13.JJaGopaTopHbIE CTOJIBI XUMHYECKHE
14.Cuekrpodoromerp [12-5300B
15.Pedpakromerp UPD-45462M
16.lentpudyra nadboparopuas CM-12
17 Kanopumetp "Dkcnept-001K-2
18.Monomep AHMOH 4110
19.Cymmnpnbiit mkadp CHOJI-3,5.3,5.3,5/3,5-
1M

20.Anamutudeckue Becel BJI-210
21.Boasuoit repmoctar ELMI TW-2.03
22 Mydenpnas neus SNOL 8.2/1100

23. KommbloTep mepcoHabHBIA € JTOCTYIIOM B
lHTEepHET

9 OCOBEHHOCTH OPTAHU3AIIMN OBPA3OBATEJILHOT'O ITPOIIECCA
JUISI THBAJIAIOB U JIUI[ C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
3JI0POBbSA

OOyueHure MHBAIKUJOB U JIML C OIPAaHUYEHHBIMU BO3MOKHOCTSIMM 3]I0POBBSI OCYILECTBIISIETCS B
COOTBETCTBHH C:

— IlopsiaxoM opraHM3aluy U OCYIIECTBIECHHUS 00pa30BaTEIbHON JESITEIBHOCTH 110 00pa30BaTelb-
HBIM IIporpamMmam — IporpaMMaM OakajiaBpuara, IporpaMmamM CHelHaauTeTa, IporpaMmMaM Marucrpa-
Typsl (IIpuxaz Munobpuayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 opraHuzanuu 00y4YeHHs CTYJEHTOB-MHBAIUIOB U CTYJEHTOB C OIpPaHHMYEHHBI-
MU BO3MOKHOCTSIMU 3710poBbsi B HUAY MU®DU, yrBepxkaennbm 29.08.2017r.;

— MeToau4ecKMMH peKOMEHIalUsIMU 110 OpraHU3alui 00pa30BaTeIbHOIO Ipolecca s odyue-
HUS MHBAJUAOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbsSI B 00pa30BaTEIbHbBIX OpraHU3alu-
SX BBICIIET0 00pa30BaHUs, B TOM YHCII€ OCHAILIEHHOCTH 00pa30BaTEeIbHOrO mpolecca (YTBEp)KIEHBI 3a-
MectuteraeM Munuctpa obpasoBanus u Hayku PO A.A. Kinumoseim ot 08.04.2014 Ne AK-44/058H).


http://www.anion.nsk.su/catalog/ionmeter/4110/

JlonoiHeHHMsI ¥ U3MEHeHusl B padoyeil mporpamme
AMCHUIIMHBI HA 20 /20 yu.r.

Buecennble u3menenust Ha 20 /20 y4eOHBIN rof

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

L) ;
)
iU Oenaemcs OmMemKa O HeyenrecooOpasHoOCmy 6HeCeHUs KaKux-1ubo U3MeHeHul Ha — OaHHbL

VueOHblil 200

Pabouas nporpamma nepecMoTpeHa Ha 3aceJaHUH Kadeapsl

(Oama, HoMep NPOMOKONA 3acedanst Kagheopwl, NOONUCh 3d6. Kageopol).

COI''TACOBAHO:
3aBeqyronuii BEITyCKaroen kadeapoi
Haumenosanue Kagpeopol JUYHASL NOONUCH pacuu@posra noonucu odama
PykoBonurens OOII,
yYuc€Has CTCIICHb, JOJDKHOCTD
JIUYHAS NOONUCH pacuugposka noonucu dama
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