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1 BBenenue

Pabouast mporpamma u (OHJI OLIEHOYHBIX CPEACTB TUCHUIUIMHBI «DU3HUecKas XM
COCTaBJICHBI B COOTBETCTBUU € TpeOOBaHUSIMHU (eAepaTbHOr0 rocyAapCTBEHHOTO 00pa3oBaTelib-
HOTO CTaHAapTa, YTBEPXKICHHOrO mpukazoM MuHoOpHayku Poccuiickoit ®epepamuu oT
07.08.2020 Ne 922, u ocHOBHOM NpodecCHOHATBHOM 00pa30BaTeILHOM MTPOrpaMMbl TIOATOTOBKH
«TexHonmoruu nepepadOTKH MOJE3HBIX UCKOMIAEMBIX M U3BJICYCHHUS JPATOICHHBIX METAIIJIOBY I10
HamnpapyieHUIO ToAroToBKH «18.03.01 XuMuueckasi TEXHOJIOTHUS».

[IpakTHueckas MOArOTOBKA peain3yeTcs Ha OCHOBE:

[Ipodeccuonanpusiii ctanaapt 27.046 «CIIEHIUAJIMCT 110 TUJAPOMETAJIJIYPI'U-
YECKOMY ITPOU3BOACTBY TAXEJIbIX IBETHBIX METAJIJIOB».

O606mennas tpynosas ¢yHkius: B Opranuzanusi BBIIOJHEHHS OCHOBHBIX ONepanuit
npoliecca rupOMETaUTyPruaeckoro Nporu3BOICTBA TSXKEIIBIX LIBETHBIX METAJIOB.

H3-6 ®uznko-xuMuyeckue npouecchbl, UCMOJIb3yeMble B THAPOMETAIUITYPTHUECKOM IIPO-
W3BOJICTBE TSDKEJIBIX IIBETHBIX METAJIOB.

[Ipodeccunonansbhsiii crangapt 27.066 «CITEHUAJIMCT XUMHUYECKOI'O AHAJIM3A
B METAJUTYPI'UN».

O6o6mennas TpynoBast ¢GyHkius: B OcCyIecTBICHHE CIIOKHBIX XUMUYECKHX aHATH30B
0e3 mpeaBapUTEIHLHOTO pa3/iesieHrss KOMIOHEHTOB B METAJUTypPrU4€CKOM MTPOU3BOJICTBE.

H3-1 ®usuko-xuMuueckre CBOMCTBA, TOKCUYHOCTh OOBEKTOB UCCIIEAOBAHUS, PEAKTUBOB
U PacTBOPOB, UCIOJIB3YEMbIX IIPHU MPOBEACHUU XMMHUYECKOTO aHaIN3a ChIPbs, TOIUIMBA, IPOMeE-
KYTOYHOH M TOTOBOW MeTajurypruueckoid nmpoaykmuu, H3-2 O0mas, ananuruyeckas, gusmde-
cKasg XuMHus, GU3NKO-XUMHUUYECKHNE METO/Ibl aHaIN3a, XUMUS MPOAYKIIMU MPOU3BOICTBA IIBETHON
U yepHoil metayutypruu, H3-6 ®usuko-xuMuyeckue cBOMcTBa, TOKCUYHOCTh 00BEKTOB UCCIIE0-
BaHMsI, PEAKTUBOB U PAaCTBOPOB, UCIIOJIb3YEMBIX IIPU IPOBEACHUN XUMHUECKUX AHAJIN30B BOJBI U
pearenToB, H3-7 OO6mias, ananuTudeckas, Guznueckass XUMus, (U3UKO-XUMUYECKHUE METOJIbI
aHaJM3a, XUMUS MPOIYKIIUU MPOU3BOJICTBA I[BETHOU U uepHOW Metamnypruu, HY -8 Cobuparts
nabopaTOpHbBIE YCTAHOBKY JJIS MPOBEJCHUSI XUMHUYECKOTO aHAIM3a IO CXEMaM.

[Ipodeccunonansbhsiii crangapt 27.066 «CITEHUAJIMCT XUMHUYECKOI'O AHAJIM3A
B METAJUUTYPI N ».

O6o06menHas TpynoBas ¢yHkius: B OcylecTBieHne CIOKHBIX XUMHUYECKHX aHaIHU30B
0e3 MpeABapUTEIILHOTO pa3/ieJIeHNsI KOMIIOHEHTOB B METAJUTYPTHUYE€CKOM MPOU3BOJICTBE.

H3-1 ®usuko-xumMuueckue CBOMCTBA, TOKCUYHOCTh OOBEKTOB MCCIIEOBAHUS, PEaKTUBOB
U PacTBOPOB, UCIOJIB3YEMBIX MPH MPOBEICHUN XUMHUYECKOTO aHAIN3a ChIPbs, TOIUIMBA, TIPOMeE-
JKYTOYHON M TrOTOBOHM MeTaimypruueckoil mpoaykiuu, H3-2 OO0mias, ananutudeckas, ¢puznde-
CKasi XuMus, (PU3UKO-XMMHYECKUE METO/IbI aHaN3a, XUMUS MPOIYKIIMU MPOU3BOICTBA 1IBETHOM
U yepHOil Metamutypruu, H3-6 ®u3nko-xuMudeckue CBOMCTBa, TOKCHYHOCTh 0OBEKTOB UCCIIE0-
BaHMsI, PEAaKTUBOB U PACTBOPOB, UCITOJIH3YEMBIX MPH MPOBEACHUN XUMHUYECKUX aHAIU30B BOJBI U
pearentoB, H3-7 OOmas, aHamuThueckas, Quaudeckas XUMHs, (QU3MKO-XUMHYECKHE METOIbI
aHaJIM3a, XUMUsS MPOJIYKIUU NMPOU3BOJCTBA LIBETHOU M uepHOW Meramtypruu, HY-8 Cobupars
nabopaTopHbIe YCTAHOBKH JIJISl POBEACHUS XMMHUECKOTO aHAlIKM3a M0 CXeMaM.

3amaun gucuumiid- | OcBoeHHE B3aUMOCBSI3eH PU3NYECKUX U XMMHUECKHUX IPOIECCOB U Teope-
HBI TUYecKoe 00001eHre 3HaHUH HeOPraHUIeCKOM, OpraHu4ecKoi, aHaIuTH-
YeCKOW XUMUH C LEbI0 3aI0KEeHHs pyHAaMEeHTa JUIs BCeX oTpaciiei Xu-
MUYECKOU TEXHOJIOTHH.

OcHoBHblEe pazne- | XuUMHUYeCcKasi TePMOJIMHAMMKA

abl / TeMbl auciu- | da3oBble pAaBHOBECHSI U PACTBOPHI HEIJIEKTPOJIHTOB
TUUTMHBI DJIEKTPOXHUMHSHA

Kuneruka n karaaus. Agcopoumus.
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2 IlepeyeHb IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

[Tponecc m3ydeHus aucHUILTUHBI «Du3nueckas XUMUs» HampaBiieH Ha (OPMHPOBAHUE
caenyromux kommnereHuud B coorBercTBuu ¢ ®PI'OC BO u ocHOBHOM 00pa3oBaTeIbHOM Mpo-

rpammoii (Tabnwuma 1):

Tabmuua 1 — KomnereHIMy 1 HHIUKATOPBI UX JTOCTUKECHUS

Konx 1 HauMeHOBaHHE KOM-
[IETEHIUU

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemsble pe3ynbTaThl 00y-
YEeHHUs 110 AUCLHUIIIHE

Ob6menpodeccnoHanbHbIC

OIIK-1 CnocobeH n3y4arsb,
AQHAJIN3UPOBATH, UCIIOJIB30-
BaTh MEXaHU3Mbl XUMUYE-
CKHX pEaKLUi, IPOUCXOAS-
IIMX B TEXHOJIOTHMUYECKUX
IIpoLeccax U OKPYKaroLEeM
MUpE, OCHOBBIBAsICh Ha 3Ha-
HUSIX O CTPOCHMH BELIECTBA,
IIPUPOJE XUMUYECKOU CBA3H
Y CBOMCTBAX Pa3JIMYHBIX
KJIACCOB XMMHUYECKHX dJIe-
MEHTOB, COCIMHEHU, BE-
IIECTB U MaTEpUaJIOB

OIIK-1.1 3HaeT OCHOBHEIE
€CTECTBEHHO-HAy4YHbIE 3aKO-
HBI, MEXaHU3Mbl XHUMHUYECKUX
peaKkuii, MPOUCXOASAIIUX B
TEXHOJOTHYECKHUX MTPOLECCaX
U OKPYXKaroIlleM MUpE, CBE-
JICHHSI O CTPOCHUH BEILIECTBA,
MPUPOAEC XUMUYECKOU CBSI3U
Y CBOMCTBAX Pa3IM4HbIX
KJ1aCCOB XMMHYECKHX dJIe-
MEHTOB, COCIUHCHUM, BeE-
IIECTB U MaTEPUAJIOB
OIIK-1.2 Ymeer ocymiecTs-
JSATh XUMUYECKUE PEAKIIHH,
OCHOBBIBASICH Ha 3HAHUAX O
CTPOEHUHU BEUIECTBA, IPUPO-
JIe XUMUYECKOM CBSI3H U
CBOMCTBAX pa3jIUYHbIX KJac-
COB XUMHUYECKUX DJICMEHTOB,
COE€IUHEHMH, BEIIECTB U Ma-
TEpUAJIOB; 3alMCHIBATh ypaB-
HEHUS XUMUYECKUX PEaKLHnii;
MPUMEHSATh XUMHYECKHE 3a-
KOHBI JIJI PELICHUS IPaK-
THYECKHUX 3aJ1a4, CBSI3aHHBIX
C XMMHYECKMMH CHCTEMaMU
OIIK-1.3 Biageet HaBBIKAMH
aHaJn3a MEXaHU3MOB XHUMH-
YECKUX PeaKIuii, IPOUCXO0-
JISIIUX B TEXHOJIOTHYCCKUX
MPOLECCAX U OKPYKAIOIIEM
MHpPE, OCHOBBIBASICh HA 3HA-
HUSIX O CTPOEHUH BENIECTBA,
MIPUPOAEC XUMUYECKOU CBA3H
Y CBOMCTBAX Pa3IM4HBIX
KJIaCCOB XMMHYECKHX dJIe-
MEHTOB, COCIMHCHUH, Be-
LIECTB U MaTEpPUAJIOB

3HaeT OCHOBHbIE HCTOPUYECKUE
3Tanbl Pa3BUTUSL XUMUYECKOMN
TEPMOJUHAMHKHU, XUMUH pac-
TBOPOB, 3JIEKTPOXUMHUH, XUMH-
YECKOW KMHETUKH: HaIlpaBJie-
HU$, KOHLIETINHN, UICTOYHUKH
XMMHUYECKOTO 3HAHUS; OCHOBHBIE
MIPUHLUIIBI U 3aKOHBI, JIeXKAalllue
B OCHOBE TEPMOJAMHAMUYECKUX U
KMHETUYECKUX MPOLECCOB U Me-
TOJI0B UCCJIEJOBaHMUSI; CIIOCOOBI
HAaXO0/ICHUS ONTUMaJIbHBIX
YCJIOBUI MPOBENCHUS PEAKIUN U
U3MEPEHUH; crIocoOb! peleHus
TEOPETUYECKUX U MPAKTHUECKUX
3aJ1a4 B JTIOOBIX 00JIACTAX XU-
MUH.

VYMeeT conocTaBiIsTh OCHOBHBIE
3aKOHOMEPHOCTH XUMHUYECKON
TEPMOJIMHAMUKH, BBISBIISATH
MPUYHNHHO-CJIEICTBEHHBIE CBA3U
COOBITHI, COMOCTABIATH OCHOB-
HbIE 3aKOHOMEPHOCTH 3JIEKTPO-
XUMHUYECKHX MPOLIECCOB, COIO-
CTaBJISITh OCHOBHbIE 3aKOHOMEP-
HOCTH KMHETUYECKHUX ITpoLec-
COB, ITPaBUJIBHO PACCUUTHIBATH,
IIPEJICTABIISITh U KPUTUYECKH
OCMBICJIUBATh PE3YJIbTAThI aHa-
JIN3a; BBINIOJIHATh KOHKPETHBIE
pacueTsl B 00nacTsIx dusmnue-
CKOM XMMMHU, XUMHUECKOU (u-
3UKHU U TEXHOJIOTHUH;

IIPUMEHSITD [TOJIyYE€HHbIE 3HAHUSI
K MOJIETIbHBIM CUTYallUsM Ha
IIpUMepax peIICHUs] PACUETHBIX
3a/1a4; BECTU Hay4YHYIO TUCKYC-
CHIO I10 BOIIPOCaM.

Brageer HaBblkamMu aHaHA3a U




ITOPUTMAMH pacdera TepMo-
JTUHAMAYECKHX XapaKTePHCTUK
(U3NKO-XMMHUYECKUX TpoLIec-
COB,

CaMOCTOSITEIILHOTO HaX 0K ICHUS
HE0OX0aMMOM HH(POPMAIIHH,
aHaIIM3a U AITOPUTMAMU pacye-
Ta PU3NKO-XUMHYECKHX XapaK-
TEPUCTHUK IEKTPOXUMHUIECKHUX
MPOIIECCOB, aHAIIN3A U AJITOPHUT-
MaMU pacyeTa KHHETHYECKUX
MPOIIECCOB: BBIXOJ MPOAYKTA,
BpEMS CHHTE3a, KOHI[EHTPAIUH;
MOJIb30BAHUS CIIPABOYHOM JIUTE-
patypoii o pU3nIecKOi XUMHUH.

3 MecTo AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl

Huctunnuna «Puzndeckas XuMus» u3ydaercs Ha 3 Kypce, 5, 6 cemectpe.

JucuumnnuHa BXOAUT B cocTtaB Oioka 1 «/lucuumiuuel (MOAyNn)» U OTHOCUTCS K 6a3o-
BOM YaCTH.

Jl511 0cBOEHUS TUCIUILIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU U / WJI OTBIT MPaK-
TUYECKOU JEITeTbHOCTH, CHOPMHUPOBAHHBIC B MPOIIECCE U3YUCHUS TUCITUIUIAH / IPAKTHUK: «XH-
Mmus», «Heopranuueckas xumus», «Opranuueckas xumus», «MartepuaioBenenue», «Merpoiio-
TUsl, CTAaHAAPTU3AIUS U CEPTUPUKALMY, «AHAUTUTHYECKAS XUMUS».

3HaHMsI, YMEHHS] U HaBBIKU, COPMUPOBAHHBIE MPU H3YYEHUU NUCHUIUIMHBI «Du3nye-
CKasi XUMHUS», OyAyT BOCTpeOOBaHbI MPU M3YYCHUH MOCIeAYIOmUX aucuuruivg: «KommoumaHas
XUMUSD.

Huctunnuna «dusndeckas XUMUs YaCTUIHO peaan3yeTcs B popMe MpakTUUeCKOn 1Mo I-
rotoBku. [IpakTudeckas MOArOTOBKA OPraHU3yeTCs MyTeM MPOBEACHUS / BBINOJIHEHUS Tabopa-
TOPHBIX padOT, MPAKTHUYECKUX 3aHATUH, CAMOCTOATEIbHBIX PadoT.

Hucuunnuna «Pusznyeckas XUMUS» B paMKax BOCHHUTATENbHOW pabOThl HAllpaBiIeHa Ha
dbopMupoBaHKe y 00yUYaIOMUXCs aKTUBHOW TPAKIAHCKOW MO3UIINU, YBAXKEHHS K MpaBaM U CBO-
0oJaM YeloBeKa, 3HAHMS MPABOBBIX OCHOB M 3aKOHOB, BOCIHTAHHE YYBCTBA OTBETCTBEHHOCTH
WM YMEHUS apTyMEHTHPOBaTh, CAMOCTOSITEIbBHO MBICIUTD, Pa3BUBAET TBOPUECTBO, Mpodeccruo-
HaJbHbIE YMEHHUS WIIM TBOPUYECKH PA3BUTOMN JIMYHOCTH, CUCTEMbl OCO3HAHHBIX 3HAHWM, OTBET-
CTBEHHOCTH 3a BBITIOJTHEHUE YU4eOHO-TIPON3BO/ICTBEHHBIX 3aJJaHUM U T.JI.

4 O0beM AUCHHMILVINHBI (MOLYJIs) B 32a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHX YacoB, BblJIeJICHHbIX HA KOHTAKTHYI0 padoTy o0y4alomuxcs ¢ npenoaaBa-
TeseM (110 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOSAITEJIbHYIO padoTy 00y4YarommXxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COcTaBiseT 9 3.e., 324 akaj. yac.
Pacnipenenennie o6beMa JUCHUILTAHBI (MOJIYJIsI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B Tabiwuiie 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOIYJIS) IO BUJAM YUEOHbIX 3aHATHIM

O0BEM OUCLUILUINHEL Bcero akanemu-
YEeCKHUX YacOB




OO01mast TpyA0€MKOCTh TUCIUTLTNHBI

324

KonTakTHas aynuTopHasi padbora o0yyarommxcsi ¢ npemnojaasareseM (1o
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

192

B ToM uncie:

3QHAITUSA JEKIMOHHOT0 THNA (JICKIIMM W WHBIC y4eOHBIC 3aHATHS, TIPEIy-
CMaTpHUBAIOIIME IPEUMYIIECTBEHHYIO Tepeaady yueOHOl HHpopMaIu Ie-
JArOrMYeCKUMU PabOTHUKAMH), B TOM 4YUCIE B opMe MPAKTHUUYECKOU IMO/I-
TOTOBKU:

64

3aHAITHSI CEMHHAPCKOI0 THNA (CEMUHApbl, IPAKTUYECKUE 3aHATUSI, MpPaK-
TUKYMBI, JJaOOpaTopHble PabOThl, KOJUIOKBUYMbl M MHbBIE aHAJOIMYHBIC 3a-
HATUS), B TOM YUClI€ B (pOpME MPaKTUUECKON MTOATOTOBKHU:

128

CamocrosiTe/ibHasi paboTa 00y4alOmMXCcA U KOHTAKTHAas padoTa, BKIIO-
Yaromas TPYIIOBbIE KOHCYJIbTAIlUK, WHIUBUAYaJIbHYIO paboTy oOydaro-
muxXcsa C HpeHOIIaBaTeJIFIMI/I (B TOM YHUCIIC I/IHI[I/IBI/IIIyaJ'H)HI)IC KOHCYJII)Ta-
I[MH); B3aUMOJICHCTBUE B 3JICKTPOHHON HMH(POPMAIMOHHO-00pa30BaTeIbHON
cpene By3a

97

[TpomexyTouHas aTTecTalus 00y4arImuxcs — 3a4eT ¢ OLEHKOH, DK3aMeH

35

5 Copepxxanue IMCUMILIHHBI (MOLYJISI), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKaJleMUYEeCKUX YaCOB U BU/I0B YUeOHOM

padoThI

Tabmuua 3 — CTpykTypa H coJiepKaHue AUCHUILIMHBI (MOYJIs)

HanmeHoBaHMe pa3ziesioB, TEM H COJIEP-
’KaHUe MaTepuaa

Bunsl yaeOHOM paboThI, BKIIIOYAsk CAMOCTOSTEINb-
HYI0 paboTy 00yJaromuxcsi ¥ Tpy10eMKOCTb (B 4a-

cax)
KonrakTthas pabota nmpenonasarens ¢ o0y- | CPC
YAIOIUMHCS
Jlexuuu | Cemunapckue | JlabopaTopHble
(mpakTUyeckue 3aHATUA
3aHSITHS)

XuMHYeCKasi TepMOJANHAMHKA

BBenenue 2
Ilpeomem u codeparcanue ghusuueckou
xumuu. 3HaveHue huzuieckol Xumuy oas
mexHonocuu. Memoowt ¢husuueckoii xu-
MUU: MEPMOOUHAMUYECKUL, CINAMUCTU-
YyecKull, KBAHMOBO-MeXAHUYECKUll, KUHe-
muyeckuil, ®XA.

OcHOBHBbIE IOHATHSA M 32AKOHBI XUMHYe- 14
CKO# TEPMOAUHAMUKH

OcHoesHble noHsmus mepModuHaMuKu. 1




3axkon mepmoounamuxu. Ipumenenue 1
3aKOHA MEePMOOUHAMUKU K 2A308bIM NPO-
yeccam. Ilpumenenue 1 3akona mepmoou-
HaMUKU K XUMUYECKUM npoyeccam. Boi-
yucieHue menioguix dQhgexmos. 3agucu-
MOCMb Meniosulx 3GheKkmos om memne-
pamypul. Obpamumsie u Heobpamumvle
npoyeccwl. Bmopoii 3axon mepmoournamu-
Ku. M3menenue sHmponuu 6 2a308ix npo-
yeccax u npu azoswvix nepexooax. Ilo-
cmynam Ilnauka. Pacuem abcontomuotl
sumponuu. M3menenue sHmponuu 8 Xumu-
yeckom npoyecce. Tepmoounamuueckue
nomenyuanvl. Xumudeckuti nOmeHyua
UOeanbHO20 U PeanbHO20 2a308.

XuMHu4ecKoe paBHOBeCHe

Pasnosecue 6 comocennvix cucmemax.
Hzomepma xumuueckoti peaxyuu. Tepmo-
ouHamudeckue u npakmu4ecKkue KOH-
cmaHnmvl pagnogecus. Boluucienue co-
cmaeda p06H06€CH01/7 cmecu. Konecmanmot
pasHogecusi cemepo2enHbIX peakyuil. 3a-
BUCUMOCMb KOHCMAHNbl paeHoeeCcUsl om
memnepamypul. Boiuucnenue koncmanmol
pasrHoeecusl.

Pacuem xoncmanm pasnosecus, evixooa
XUMUYECKUX peammzi.

10 8

Kajopumerpus
Onpeodenenue meniom cuopamayuu coneu

12

IlepBbIii 3aK0OH TEPMOAMHAMUKHU
Pacuem mennosvix aghghexmoe ghuzuxo-
XUMUYECKUX NPOYECcos8

Bropoii 3aK0H TepMOAUHAMMKH
Pacuem usmenenus snmponuu ¢usuxo-
XUMUYECKUX NPOYeccos

CPC

Iloozomoeka k nabopamopuvim pabomanm,
oopmaenue 1a60pamopHo2o HcypHaud,
H0020MO6Ka K 3aujume 1ab0pamopHuix
pabom.&nbsp, Beinoanenue PI'P.

27

da3oBbIe PABHOBECUA U PACTBOPLI HEIJIEKTPOJIUTOB

@da3oBbIe pABHOBECHS H PACTBOPHI He-
3J1eKTPOJUTOB

Yenosus mepmoounamuueckozo pasHoge-
cust mexcoy ¢gpazamu. Ilpasuno ¢gpas 'ecca.
Ypasuenue Knaiinepona &ndash;

6




Knaysuyca. [Juazpammer cocmosanus 6o-
0bl, cepwvl u yenepooa. Odowas xapakme-
PpUcmuxa pacmeopos. 3aKonvl UOeanrbHbIX
pacmsopos. [lapyuanvhvle MonbHble Ge-
auuunsl. Ypasnenue I'uboca &ndash, /io-
eema. Xumuueckuti nomenyuan. Axmus-
HOCMb U KO3 duyuenm akmugHOCHU.
Ipumenenue 3axona I'enpu k pacmeopam
2a308 6 xcuokocmsax. Pacmseopumocmo
2azoeuix cmecell. [uacpammul cocmas
&ndash, ceoticmeo. 1 3axon Konosanosa.
Ilpasuno peiuaea. Azeompontvie pacmeo-
pvl. Bmopoii 3axon Konosanosa. Opeanu-
yecKkas pacmeopumMocms JHCUOKOCMel.
Haesnenue u cocmas napa Hao cmecwvio
B3AUMHO HEPACTNBOPUMBIX HCUOKOCHEIL.
Huacpammol nraskocmu 08YXKOMNOHEHM -
Hulx cucmem. Cucmemvl ¢ NOIHOU 83AUM-
HOU pacmeopumMocmoio 8 meepooM U
AHCUOKOM cocmosiHusix, [uacpammol co-
CMOsAHUA ¢ NPOCMOU 38meKkmuKoi. /pyaue
munwvl ouazpamm cocmosnus. I paguue-
cKoe u300pajicenue cocmasa mpexKkomno-
HEeHMHbIX cucmem. J{uaspammol cOCmosi-
HUSL MPOUHBIX HCUOKUX CUCTIEM C 02PAHU-
YEHHOU 63AUMHOU PACMBOPUMOCTIBIO.
Huacpammul nnaskocmu mpexkomno-
HEHMHBIX CUCTEM.

JIByXKOMIIOHEHTHbIE CHCTEMBI 12
Juaepamma cocmoanus Hagpmanun-

HHughenunamun

CINGYIBINT 8

Onpeodenenue kod3gpuyuenma pacnpeoe-
JIeHUs Uo0a M cucmeme 600a-moryoi

HesnexTpoanrsl
Tepmoounamuxa u ceoticmea pacmeopos
HevNeKmpOoIUmos

I[I/lal"paMMbI IJIABJICHUA U KUIICHUSA
Da3zosvie paesHoeecust. HocmpoeHue u
ananusz duaepaMM COCMOAHUA

CPC

Ilooecomoska k 1abopamopuvim pabomanm,
ogopmaenue 1ab6opamopHo20 HCYypHada,
n0020MOBKA K KOHMPOAbHOU pabome.
Bvinonnenue PI'P.

20

DJIEKTPOXUMHS




PacTBOpBI 2J1EKTPOJIUTOB

Obpa3zosanue pacmeopos 21eKmpoIumos.
Ceoticmea pacmeopos 31eKmpoiumos.
Cunvnvie snekmponumoi. OCHOBbL 31€K-
MPOCMaAmMu4eckol meopul CUIbHbIX
anekmpoaumos Jebas u Xoxkens. Buiuuc-
JleHue Koaghguyuenmos akmueHocmetl.
Pasnosecus 6 pacmeopax snexkmponumos.
Hounas cuna. Yoenvnas, monsapuas u ox-
susanreHmuas nposooumocmo. I1oosusic-
HOCMU UOHO8. 3A8UCUMOCTIL NPOBOOUMO-
cmu om memnepamypul, RpUpoObl dJ1eK-
mpoauma u pacmeopumerisi. OcHogHbvle
NON0JHCEHUS MEOPUU ITIeKMPONPOBOOUMO-
cmu Jlebas &ndash; Xwokkens &ndash;
OHnsacepa.

TepmoauHAMHKA rajibBaHUYECKUX
3J1eMEHTOB

/lsotinot anexmpuueckuii ciou. Inekmpo-
osudIcyuue CUbl 21eKMpOXUMUYECKUX
cucmem. I anveanuueckue snemenmol. Tu-
nwl 21ekmpo0os. Knaccugpurayus eanvea-
HU4eckux snemenmos. Hcnonvzoseanue
CMAHOapmMHuIX HOMEHYUAN08 05l ONpede-
JleHuss Hanpaenenus peakyuti. Tepmoou-
Hamuueckui pacuem I/C. Xumuueckue
ucmoyHuxku moka. Inekmpoaus. Cko-
POCMb 2NEKMPOXUMUYECKUX NPOYECCOB.
Ypasuenue nonspuszayuonroti Kpugoti.
Kamoonoe ocasxcoenue memannos, eane-
sanuyecKue NOKpblmus. neKmpoxumude-
CKasl KOppO3usi.

l'anbBaHM4YeCKHUH 3JI€MEHT

Hsmepenue memnepamypnozo ko3gppu-
yuenma 3/]{C eanveanuueckou yenu u
pacuem mepmoOUHAMUYECKUX napamem-
PO8 XUMUYECKOU peaKyuu

Konaykromerpus

Onpeodenenue KoHCcmanmul OUCCoyuayuU
c1aboll KUCIOMbL NO 21eKMPONPOBOOHO-
cmu pacmeopa

IJIC raibBaHUYECKHUX IJIEMEHTOB

CPC

Ilooecomoska k 1abopamopuvim pabomanm,
ogopmaenue 1ab60pamopHo20 HCypHad,
n0020MOBKaA K KOHMPOAbHOU pabome.
Bvinonnenue PI'P.

20
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Kuneruka u karaans. Axcopouus

XumMuuyeckasi KHHeTHKA W KaTaJIu3 20
3axon delicmeyowux macc u Kunemuue-
ckue ypasnenus peaxyutl. Cnocoowl
Haxooicoenust nopsoka peaxyuu. Cnogc-
Hbule peakyuu. Kunemuka peaxyutl 6 no-
moxe. 3a8ucumocms CKopocmu peakyui
om memnepamypul. Teopus axmuenvix
coyoapenuti. Teopus nepexooOH020 coCmo-
AHUA. Buipasicenue koncmanmol ckopocmu
no memooy nepexoonozo cocmosinus. Co-
nocmaeiexue meopuii AKMusHvIX coyoa-
PpeHuUll U nepexooH020 cOCMOoAHUA. Baus-
HUe pacmeopumeis Ha CKOPOCHb peaKyuil
6 pacmeopax. Bausnue uonnoii cunei, co-
nesvie aghghexmoi. Ypasnenue bpencmeoa.
[[ennvie peaxyuu. I'openue u 63puis. Po-
moxumuyeckue peakyuu. /fuchgysus 6 ea-
30X, HCUOKOCMAX U MBepObIX meaax. 3a-
KoHbl Duka. Bausnue memnepamypul u
nepemeuusanus Ha pexicum npoyeccd.
Tonoxumuueckue peakyuu. Kamanus.
Obwue ceoticmsea kamanuzamopos. 1 o-
MozceHuwll kamanus. Kamanumuueckue
peaxyuu 8 pacmeopax. Aocopoyus u ce-
mepozenHuvll Kamaaus. Teopus cemepo-
2eHHO20 Kamanusa.

CxopocTthb peakum
Onpeodenenue KOHCMAaHmMvl CKOPOCMU pe-
aKyuu UooUpoBanus ayemona

Hopsinok peakuuun
Onpeoenenue nopsaoka peakyuu OKucje-
HUSL UOOUO-UOHO8 UOHAMU MPEXBATIeHMHO-

20 Jcenesa
Ancopouus 6
Pacuem uzomepmur Jlenemiopa u @petino-

auxa

3akon Baut-T'odda 4

Dopmanvhas kunemuka. Bauanue memne-
pamypel HA CKOPOCMb PeaKyuti

KuHernueckuii 3aK0H 8
Kunemuxa cnoorcnvix peakyuii

Lenubie peakuuu 6
Teopuu xumuyeckoul KUHemuKu

CPC
Ilooecomoska xk 1abopamopHvim pabomanm,

30
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oghopmaenue 1ab60pamopHo20 HCYypHad,
Nn0020MOBKA K KOHMPOIbHOU pabome.

Bvinonnenue PI'P.
IIpomeskyTouHast aTTecTAUMS
ATTecTanus Mo JMCUHILINHE
HNUTOI'O no aucuuninxe 64 64 64 97

6 BuHeaynuTopHasi caMoCTOSITeIbHAS PadoTa 00y4YAIOIIMXCS 0 TUCHUIJINHE (MOTY-
JI10)

[Ipu naHUpOBaHUHM CAMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOACTBO-
BaThCs CJIEIYIOIIUM paclpeielieHueM 4acoB Ha CaMOCTOATEIbHYI0 paboTy (Tabnuna 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KosauyecTBo 4acoB

BrinmonHenue ortdera M OoArotoBka K 3amurte PI'P 97

7 OueHoYHbIE CPeCTBA IS NPOBEACHUS TEKYILIEro KOHTPOJISI M POMeKYTOYHOMI
arTecTalMu 00y4aroIMXCH M0 JUCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPENCTB Ul NPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM WJIM MHBIX MaTepuasoB, HEOOXOAUMBIX IS
OILICHMBAHMSI PE3yJIbTAaTOB O0OYyUEHHUS MO AUCHMILIMHE (MOIYJI0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YuedHo-MeToanueckoe U HH(POPMALMOHHOE o0ecTiedeHne TUCIUNIMHBI (MOXYJIA)

8.1 OcHoBHas nuTEparypa

Crpombepr, A.I'. ®uznueckas xumus : yueonuk 11 By3oB / A. I'. Ctpombepr, /1. I1. Cem-
1 uenko; mox pexn. A.I.Ctpombepra. - 6-e u3n., crep., S-e u3., ucnp. - M.: Beicmras mikoina,
2006; 2003; 1988. - 528c. 43 3Kk3.

Wnnonutos, E.I'. ®usnueckast xumus : yueoHuk i1 By3os / E. I'. Unnonuros, A. B. Ap-
2 TtemoB, B. B. barpakos; nox pen. E.I'. Mnmonurosa. - M.: Akanemus, 2005. - 448c. u3-19k3,
a0-197k3.

Oduznyeckas xumus : yueb. mocobdbue / [I.I1. 3apybun. - M. : UTHOPA-M, 2017. - 474 c. +
Jlom. Mmatepuaisl [ DneKTpoHHBIN pecypc]. - (Briciiee oopazoBanue: bakamaBpuar). —

3 www.dx.doi.org/10.12737/20894 // ZNANIUM.COM : s5eKTpoHHO-0MONIHOTEeYHAasl CH-
crema. — Pexxum pocryma: http://www.znanium.com/catalog.php

Hauana ¢usnyeckoit xumun: Yue6Hoe nocobue / baxxun H.M., [Tapmon B.H. - M.:HUI{
HNH®PA-M, 2015. - 332 c.: 60x90 1/16. - (Bsiciee obpazoBanue: bakamaspuar) (Ilepe-
wiér 7B11) ISBN 978-5-16-009055-9 // ZNANIUM.COM : 351eKTpoHHO-OnOInoTeuHast

cucrema. — Pexxum nocryma: http://www.znanium.com/catalog.php



http://www.dx.doi.org/10.12737/20894
http://www.znanium.com/catalog.php
http://www.znanium.com/catalog.php
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dusnueckas XuMus [ INeKTpoHHBIN pecypce] : yueoHoe mocodue / E.C. Pomanenko, H.H.
5 ®pannesa.— CraBponoins: [Taparpad, 2012. — 88 c. - Pesxxum gocryma:
http://znanium.com/catalog.php

8.2 JlonoysHUTENbHAS JIUTEpATypa

®uznyeckas XUMus : yueOHHK 17151 By30B: B 2 KH. KH.1 : Ctpoenue BewectBa. TepmouHa-
1 wmwuka/nox pea. K.C.Kpachoga. - 3-e uzn., nepepad. u non. - M.: Beicias mkomna, 2001;
1995. - 512¢. 9 k3

dusnueckas XuMUsl : y4eOHUK 17151 By30B: B 2 KH. KH.2 : Dnekrpoxumusi. XuMudeckas Ku-
2 Heruka u karanus / nox pen. K.C.KpacHosa. - 3-e¢ u3z., nepepad. u gorm. - M.: Beicmrast mko-
ma, 2001. - 321c. u3-13k3 a0-45k3

8.3 Meronnueckue yka3zaHus 1Js CTYACHTOB 110 OCBOCHHUIO TUCIUIUINHBI
1. ®usnueckas XUMHS: METOJUYECKHE YKa3aHWs K BBHITIOJHEHHIO J1A0OpaTOPHBIX paboT /

coct.. O.I. HlakupoBa — Komcomonbck-Ha-Amype: DenepaibHOe TOCYAapCTBEHHOE
OroKeTHOEe 00pa30BaTENbHOE YUPEKICHUE BBICIIEr0 MPo(hecCHOHAIBHOIO 00pa30BaHUs
«Komcomonbckuii-Ha-AMype roc. TexH. yH-T», 2015 — 29 c.

2. W.B. Kynpsimos, I'.C. KapernukoB. COOpHHUK PUMEPOB | 337a4 M0 (PU3HUECKON XUMHUH
/ M: BIII, 1986,1991,1993 — 528 c.

3. Kparkuii cnpaBounuk ¢usuko-xumudeckux BeawuuH /Ilog pen. K.II.Mwumenko,
A.A.Pasnens. — JI.: Xumus, 1983, 231 c.

4. Cupaounuk xumuka: T. 1, 3./ ITox pexa. B.I1. Hukonsckoro. — JI.: Xumus, 1962-1966
IT.

8.4 CoBpeMeHHbIe MpodeccnoHanbHble 0a3bl JaHHBIX U UH(GOPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI, HCTI0JIb3YEMBbIE TP OCYIIECTBICHUN 00pa30BaTeIbLHOIO Mpoliecca Mo JUCIUITINHE
1. Xwummueckuii mopran http://www.xumuk.ru

2. EcrecTBeHHOHAyUYHBIM 00pa30BATEIBHBIA MOPTAN [DNEKTPOHHBIA pecypc]. - Pesxxum mo-

cryna: http://en.edu.ru, cBoOOIHBIA.

8.5 Ilepeuenp pecypcoB MH(OPMAIOHHO-TEIEKOMMYHHKAIIMOHHON cetn « HTepHeT»,
HEOOXOUMBIX /ISl OCBOSHUS JUCHUTUTHHBI (MOIYJIs)
1. Buxuneaus http://ru.wikipedia.org

2. Hayunas snextponHnas 6ubmnoreka eLIBRARY.RU [DnektponHslii pecypc]. - Pexxum

noctyma: http://elibrary.ru, ceo6oaHbI#.

8.6 JIunieH3noHHOE U CBOOOIHO pacpoCTpaHIeMOe MPOrpaMMHOe 00ecriedeHHe, NCTIOb-
3yeMoe MpH OCYIIECTBICHUN 00pa30BaTeIHHOTO MPoIiecca Mo JUCIHILIHHE

Tabnuua 5 — [lepeyeHp UCTIONB3YyEMOT0 IPOrPAMMHOT0 00eCIeUeHHSI

Haumenosanue PexBu3sute! / YCII0OBUA UCIIOJIB30BaHUA

1o

OpenOffice CB060,Z[Ha$I JIMIICH3US, YCJIOBHA UCIIOJIB30BaHUS 110 CCHIIKE:
https://www.openoffice.org/license.html

9 OpraHu3aluOHHO-NIEAATOTMYECKHUE YCTOBUSA



http://en.edu.ru/
http://elibrary.ru/
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Opranuzanus o0pa3oBaTeIbHOIO MPOLECCa PeriaMeHTUpyeTcs y4eOHbIM IUIAHOM M pac-
NUCaHWeM y4eOHBIX 3aHATHH. SI3bIKk oOyueHHs (mperopaBaHus) - pycckuil. [[ns Bcex BuIOB
ayJIUTOPHBIX 3aHATUHN aKaJEMUYECKUN 4ac yCTaHABINBAETCS MPOJOJKATEIBHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU O0Oydaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOLIMX JUCLUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIei, OCBOSHHBIX B MPOIIECCe MPEANIESCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHblil mpoiecc Mpu MpenoiaBaHuy Kypca OCHOBBIBAETCS HA MCIOJIb30BAaHUU TpPaIu-
[[MOHHBIX, NTHHOBAIIMOHHBIX W WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUHU MPEJCTABICHBI JEKIUIMUA U CEMHUHAPCKUMU (TPAKTHUUYECKH-
MH) 3aHATHSIMU. IHHOBaImoOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUN HCIIONB3YIOTCS B BHJIE HIUPO-
KOTO MIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (POpPM MpoBeaeHus 3aHaTtuil. MHbopmanmoHHbie
00pa3oBaTebHbIC TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTUBH3AlMKA CaMOCTOSITEIHLHOM paboThI
CTYJEHTOB B HH(OPMALIMOHHOI 00pa30oBaTeNbHOI cpejie.

9.2 3audaTud JEeKIUOHHOI0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoit niexiuu JekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHHKaM, yueOHbIM TOCOOMSAM) OyIeT MPOUNTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HaMOONbLIMM 00beM HMH(poOpMalMU U 0OecreunBaTh
Oosee riry0oKoe MOHUMaHUE Yy4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpare BPEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS MPEJICTABIAIOT COOON JeTaIu3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEINICHUs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE PA3JEIIbI.

OcHoBHOM (hopMOIi TIPOBEJICHHSI CEMHUHAPOB SBJISETCA 00CYyX/IeHHe Haubosiee nmpooiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXe pa30op MPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBMX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJUYECKOH mo-
MOIIIM ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB IO COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATUAX OLIEHUBAETCS 10 CAEAYIOIUM KPUTEPUAM:

- OTBETHI Ha BOMIPOCHI, NIPEUIaracMble IPernoIaBaTeseM;

- Y4aCTHE B JUCKYCCHUSX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 3aJ[aHHI;

- ACCUCTUPOBAHHUE MIPENOAABATEIIO B IIPOBEICHUH 3aHATUN.

OTBeT noJKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHE JTOKJIAJO0B IPOBEPSAIOT CTENEHb BIAJECHUS TEOPETHYECKUM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OueHrBaHue 3aaHUM, BBINOJHEHHBIX Ha CEMHWHApPCKOM 3aHSTHH, BXOAUT B HAKOIUIEH-

HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00yYarOMXCs MO JMCHUIJINHE (MOLYJII0)
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CamocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOIECC aKTUBHOTIO, LIEJCHANPaBICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0e3 HEeMOCPEICTBEHHOTO Y4acTHs Mpernoa-
BaTesl, XapaKTEepU3YIOIUNHCA MPEIMETHON HaIpaBICHHOCTHbIO, 3((EKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3ybTaTOB AEATEILHOCTH 00yUYaroImerocs.

Ienu camocToATeNbHON PabOTHI:

- CUCTEMATHU3alMsl ¥ 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUECKUX
YMEHHH CTYJCHTOB;

- yriIyOJieHHE U pacIiipeHre TEOPETUIECKUX 3HAHUM;

- (popMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CHELHUAJIbHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIUICHHS], TBOPYECKOM WHUIIMATHBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIEIOBATEIbCKUX YMEHUN U aKaIeMUYECKUX HABBIKOB.

CamocrosiTenbHass paboTa MOYKET OCYILECTBIATHCS MHAWBUYAJIBbHO WM TPYIIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKU.

TexHosorus opraHu3alii CaMOCTOSTENIbHON paboThl CTYJACHTOB BKIFOYAET MCIIOJIB30Ba-
HHUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynbTaToB BHEAYAMTOPHON CaMOCTOSTEIBHOM pabOThl CTYICHTOB MOXKET
POXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSATENbHOW paboTe Kak K HauBaKHEHIIeMy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B HA
OTJIebHBIC BOMPOCHI Kypca, MIPUOOPETEHUsS OMPEICTICHHBIX HABBIKOB M UCIOJIb30BaHUs mpodec-
CHOHAJIbHOW JIUTEPaTypBHI.

9.5 MeTtoanueckue yKkazaHusi JJisl 00y4aroMXcs M0 OCBOEHHI0 THCHMILINHBI

[Tpu M3ydyeHun AUCHUIIMHBI 00YYarOIUMCs 11€7I€CO00Pa3HO BBINOJIHATH CIEAYIOIIUE pe-
KOMCHOaIlnu:

1. U3yuenue yueOHOM TUCIUIUIMHBI JOPKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-iu0o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
pPEKOMEH/IyeTCs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3fie-
na.

3. Ocoboe BHUMaHUE ClEyeT YACTUTh BHIIIOJHEHNUIO OTUETOB MO MPAKTUYECKUM 3aHATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BOMPOCOB, U3YYaEMBIX CAMOCTOSITENILHO, 33/1a€TCSl HA JIEKIMSIX Mpero-
naBatenieM. MM e IaroTcs UCTOYHMKH (B NEPBYIO OYepe/lb BHOBb M3/IaHHBIE B EPUOANUECKON
HaY4HOI uTeparype) Juist 0ojiee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX HA JIEKIIHH.

[Ipu camocTosaTensHON TPOPabOTKE Kypca 00ydaromuecs TOJDKHBL:

- IPOCMATPHUBATh OCHOBHBIE ONPEIeNeHHs U (PaKThI;

- IIOBTOPUTH BaKOHCHCKTHPOBaHHBIfI Ha JICKOUOHHOM 3aHATHKW MaTCpral WU AOIOJHHUTH
€ro ¢ y4eTOM pEeKOMEHJOBAHHOM MO JAHHOM TeMe JUTepaTyphl;

- U3YYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIICKThI
Haun0oJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIBHO BBITIOJIHATD 3aJlaHUA, aHAJIOTHYHBIC IpEajIaraCMbIM Ha 3aHATUAX]

- CTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHasbl (POH/A OLIEHOUHBIX CPEJICTB.

10 Onucanne MaTepUAJTbHO-TEXHUYECKOI0 o0ecried4eHusi, He00X0AMMOro 1JIs1 0CYy-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHUILINHE (MOYJII0)
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10.1 YueOHo-1a00paTopHOEe 000pyI0BaAHUE

Tabnuna 6 — [lepeuens 00opymoBaHuUs 1a00paTOPUN

Aynuropus | HaumenoBanue aynu- | Mcnonbszyemoe o0opyaoBaHue
Topuu (JTaboparopun)

417/1 MynbsTumenvuitHas CoBpeMeHHbIE CpeiCcTBa BOCIIPOU3BEACHUS U BU3YyalIU3a-
ayTUTOpHs, BMe- 1My 10001 BUIEO U ay1u0 HHPOPMAIIUH, TO-Ty4YEHUS U
ctumocThio 30 yeno- | meperadM 3JIeK-TPOHHBIX JOKYMEHTOB. THloBas Kom-
BEK. TUIEKTAIS MYJIbTUMEIUNHON ayIMTO-PUU COCTOUT U3:

MYJIbTH-MEAUHHOTO MTPOEKTOPA, aBTOMATH3UPOBAHHOTO
MIPOEKIIMOHHOTO 3KpaHa, aKyCTUYECKOW CUCTEMBI, BKITIO-
Yarollel Tau CKpUH J0CKY, IEPCOHAIbHBIA KOMIBIOTED (C
TEXHUYECKUMU XapakTepucTukamu He Huxe Intel Core
i13-2100, DDR3 4096Mb, 500Gb), untepdeiics mou-
kmouenus: USB, audio, HDML.

425/1 Jlaboparopus ¢usnue- | Xumuyeckas nocynaa, JlJabopaTopHbie yCTaHOBKH
CKOW XUMHUH

[Ipu peanuzauuu aucuuruInHbl «Du3ndeckas XuMus» Ha 0aze MpodUIbHONW OpraHu3a-
IIUH UCIIOJIB3YETCsl MaTepUATBbHO-TEXHUYECKOE 0OecieueHue, epeyrcieHnoe B Tadmue 6.1.

Ta6n1/1ua 6.1 — MaTepI/IaJ'ILHO'TeXHI/ILIeCKOG obOecrneucHue JUCIUITIIMHBI

CraniapTHOE WIH CIeHAIN3UPOBAHHOE 000pYIOBaHNE,
o0ecIieunBaroIee BEITOJHEHUE 3aJaHUi

Haznauenue o6opynoBanus

AxBaguctuarop [13-4-2M

O4YMCTKa BOObI

Bepxnenpusennas memanka RW20

nepeMenInBaHue pacTBOPOB

Crextpodoromerp CD-46 (bOTOKOIOpUMETPHS
®ortomerp KOK-2 KOJIOPUMETPUS
[Torennmomerp P56/2 n3mepenue JJ1C

Becsr naboparopusie BJITK

OnpeaACIICHUEC MACChI

Tepmocrtar TC-16A

nojJiep>KaHue TeMIlepaTyphbl Ha
3aJJaHHOM YpOBHE

Konnykromerp OK-104

OMpCACIICHUEC SJICKTPOIIPOBOJAHO-
CTHU paCTBOPOB

11 HNuble cBenenus

MeTozmqecm/le PE€KOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-

CTSIMH 3/10POBbi U HHBAJIU/A0B




16

OcBoeHMe NUCIUILTUHBI 00yYaIOIUMUCS C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 37J0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl TOIYYeHUs 00pa3oBaHMs 00yJaroIuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C MICHUXOJIOT0-(DU3HOTOTHISCKIUMHU
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAIUIOB U JIMI[ C OTPAHMYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHJAWBUIYAIBHBIMU MPOrpaMMaMH peaOWIUTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILIECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKa MPEroAaBaHus ThIOTOPaMH, MCHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bi1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COIIMOKYIBTYPHON peabUIuTAINK C LENbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpynmne. [logbop u
pa3zpaboTka yueOHBIX MaTepUaioB MPOU3BOAITCS C YUETOM IPEJOCTaBICHUS MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOW, C HCHOJB30BAHHUEM CIEIHMAIbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucruruiHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCMOIb30BaHUEM CPEICTB
00yudeHHusl O0ILEro M ClennaIbHOro Ha3HaueHus (IEPCOHAIIBHOTO U KOJUIEKTUBHOI'O HCIIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OeclieyeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUS aTTECTAlMK JIJIS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YYETOM
WHIMBUIYAIBHBIX TIcUXopu3ndeckux ocodennocrei. st crynentos ¢ OB3 mpemxycmaTtpuBaet-
csl 1ocTymHas (GopMa MpeIoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, a8 UMEHHO:

- B TIEYAaTHOW WM DJCKTPOHHOW ¢opme (g IUI C HAPYMEHUSIMH OIMOPHO-
JIBUTATENILHOTO amrapara);

- B IIeYaTHOM opMe WM IEKTPOHHOU (hOopMe ¢ yBEIMUYEHHBIM IIPU(PTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMH CIIyXa, peuH, 3pEeHus);

- METO/IOM YTEHUS aCCUCTEHTOM 33/1aHUs BCIYX (JUIs1 JIUL C HAPYLIECHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakMX CTYJEHTOB IMpeaycMaTpuBaeTcs AOCTYMHas Gopma MpeaocTaB-
JIEHUS OTBETOB HA 3a/1aHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare wiM HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUL C HapyILIEHU -
MU CIIyXa, peun);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IJIs
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHMSI, OOPHO-IBUTATEIBHOTO allapara).

[Tpu HEOOXOAMMOCTH AJIs1 00YUAIOMIMXCS ¢ MHBAIUIHOCTBIO MPOIIEypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ITAMOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«PDu3nueckass XuMHI»

HanpaBneHHe IIOATrOTOBKH

18.03.01 XumMuueckas TEXHOJIOTU

Hanpasnennocts (mpo¢uib) obpazoBa-  TexHonoruu nepepabOTKH MOJE3HBIX HCKOMAEMBIX U

TEJIbHON IPOrpaMMBbl

H3BJICHCHUSA JparouCHHbIX MCTAJIJIOB

KBanudukamnms BbITYyCKHIKA

bakanasp

['ox navana nmoarotoBku (o yuebnomy 2021

IUIaHY)

®opma 00yueHust

Ounas popma

TexHomorust 00yueHus

TpaguuroHHas

Kypc

Cemectp

TpynoemMKocCTs, 3.e.

3

5,6

9

Bua npomexyTo4HON arTecTaluu

ObecneunBaroliee moapasaesieHue

3ayer ¢ oleHKOH, DK3aMeH

Ka(bez[pa «XHUMHS U XUMHUYECKHE TEXHOJIOTHI
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHuu u MHANKATOPHI UX JTOCTHKCHUS

Konx 1 HamMeHOBaHNE KOM-
HeTEeHIINU

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemsble pe3ynbTaThl 00y-
YEHUS M0 AUCIUIUINHE

O6menpodeccrnoHanbHbIE

OIIK-1 CnocobeH u3y4ars,
aHAIIU3UPOBATh, UCIOJIB30-
BAaTh MEXaHU3Mbl XUMHUYE-
CKHUX PEAaKLIHI, IPOUCXOS-
IIMX B TEXHOJIOTMYECKUX
MPOLECCAX U OKPYKAKOIIEM
MHpE, OCHOBBIBAsACh Ha 3Ha-
HUSIX O CTPOEHUHU BEIIECTBA,
MPUPOJE XUMUYECKOU CBS3H
Y CBOMCTBAX Pa3IM4HbIX
KJIACCOB XMMUYECKHUX 3JIe-
MCHTOB, COCIUHCHUM, BE-
HIECTB U MaTEpPHUAJIOB

OIIK-1.1 3Haer ocCHOBHBIE
€CTECTBEHHO-HAYYHBIE 3aKO-
HbI, MEXaHU3Mbl XUMHYECKHX
peaKkuuii, MPOUCXOASIIUX B
TEXHOJIOTHYECKUX MpPOoLeccax
U OKpPY’KarollleM MHUpE, CBe-
JIEHUs O CTPOEHUH BEILECTBA,
IIPUPOJIE XUMUYECKOU CBA3H
Y CBOMCTBAX Pa3IN4HbIX
KJIACCOB XMMHUYECKHX 3JIe-
MEHTOB, COCIMHEHUH, Be-
IIECTB U MaTEPHAIIOB
OIIK-1.2 Ymeer ocyniecTs-
JSATh XUMUYECKUE PEAKIINH,
OCHOBBIBAsSICh Ha 3HAHUSX O
CTPOCHUH BEIIECTBA, IPUPO-
JIe XUMUYECKOH CBSI3U U
CBOMCTBAX pa3IUYHBIX KJlac-
COB XMMHUYECKHUX 3JIEMEHTOB,
COEIMHEHNH, BEIIECTB B Ma-
TEpHUaJOB; 3allUCHIBATh YPaB-
HEHUSI XUMUYECKHUX PEaKIINii;
MPUMEHATh XUMHUYECKHE 3a-
KOHBI JIJIA PEIICHUS TIPaK-
TUYECKHX 3a/1ay, CBA3aHHBIX
C XUMUYECKUMHU CHCTEMaMHU
OIIK-1.3 Binageet HaBBIKAMHU
aHaJn3a MEXaHU3MOB XUMH-
YECKUX PEeaKLU, TPOUCXO-
JISAIAX B TEXHOJIOTUYECKUAX
MPOLIECCAX U OKPYXKAIOIIEM
MHpPE, OCHOBBIBAsACh HA 3HA-
HUSAX O CTPOCHUH BEIIECTBA,
MIPUPOJE XUMUYECKOU CBS3H
Y CBOMCTBAX Pa3IM4HbIX
KJIACCOB XMMUYECKHUX dJIe-
MEHTOB, COEIMHEHUH, Be-
IIECTB U MaTEPHAIIOB

3HaeT OCHOBHBIEC UCTOPUUYECKHE
ATarmbl Pa3BUTUS XUMUYIECKOM
TEPMOJMHAMUKH, XUMHUH Pac-
TBOPOB, JIEKTPOXUMUU, XUMU-
YECKON KMHETHKH: HaIlpaBJe-
HUS, KOHIIEINNA, HICTOYHUKA
XAMHYECKOI'0 3HAHUS; OCHOBHEIE
TIPUHIIAITE] ¥ 3aKOHBI, JIS)KAIIUE
B OCHOBE TEPMOJUHAMUYECKHUX U
KHHETUICCKUX MTPOIIECCOB H Me-
TOJIOB MCCJIENOBAHMS;, CIIOCOOBI
HAXO0KIEHUS OIITUMAaIbHBIX
YCJIOBUU NPOBENCHUS PEAKIUU U
M3MEPEHUH; CIIOCOOBI peIIeHUs
TEOPETHYECKUX U MPAKTHUSCKUX
3a71a4 B JIIOOBIX 00J1aCTIX XHU-
MMH.

YMeeT conocTaBIsiTh OCHOBHBIC
3aKOHOMEPHOCTH XUMHYECKON
TEPMOJMHAMUKH, BBISBIISATH
MPUYNHHO-CJIEICTBEHHBIE CBA3U
COOBITHH, COMMOCTABIATL OCHOB-
HBIE 3aKOHOMEPHOCTH JIEKTPO-
XUMHUYECKHUX TPOIECCOB, COIO-
CTaBJISITh OCHOBHBIE 3aKOHOMEP-
HOCTH KHHETHYIECKHUX TTPOIIeC-
COB, MIPaBUJIBHO PACCUUTHIBATH,
MIPEJICTABIISITh H KPUTHICCKH
OCMBICIIMBATh PE3YNIbTAThI aHA-
JIN3a; BBITIOJIHATH KOHKPETHBIC
pacueTsl B 00nacTsx (usmnde-
CKOM XMMHUHU, XUMHUYECKOH (pu-
3UKH U TEXHOJIOTHH;

MIPUMEHSITH ITOJTYICHHBIC 3HAHHS
K MOJICTTbHBIM CUTYallUsSM Ha
IIpUMepax pelreHus PacuETHBIX
3a]la4; BECTU HAyYHYIO TUCKYC-
CHIO TI0 BOITPOCaM.

Brnageer HaBBIKAMH aHAIK3a U
QJITOPUTMAMH pacueTa TepMo-
JTUHAMHYECKHUX XapaKTEPUCTUK
(UBUKO-XUMHYECKUX MPOIIEC-
COB,
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CaMOCTOSTEILHOIO HaX 03K ICHUS
HE0OX0aMMOM HH(POPMAIIHH,
aHaIIM3a U AITOPUTMAMU pacye-
Ta (U3UKO-XMMHUYCCKHX XapaK-
TEPUCTHUK IEKTPOXUMHUICCKHUX
IIPOLIECCOB, aHAIM3a U aJITOPHT-
MaMU pacyeTa KHHETHYECKUX
IIPOIIECCOB: BBIXO] IIPOIYKTA,
BpEMS CHHTE3a, KOHIIEHTPAIUH;
I0JI30BAHUS CITPABOYHOM JIUTE-
patypoii o Gpu3nIecKoi XUMHUU.

Tab6suma 2 — [TacmopT GoH/Ia OIEHOYHBIX CPECTB

Konrpoimmpyembie | ®@opmupyemass | HaummeHoBanme IToka3aTenu OLeHKH
pa3naeJibl (TeMbl) KOMIIeTeHIIU S OLICHOYHOI'0
AUCHUILINHBI cpeacTBa
Kanopumerpus JlaGoparopHas Belnonuenue, Hanuuue 3anucen
paborta B J1a00paTOPHOM KypHaie
VYceTHBIN OnpOC 110 TEME
TepmonnHaMuka KontponbHas pa- | KourponbHas pabora mnpoBo-
6ota JUTCA B 4achl ayJUTOPHOU pa-
60Th1. OOyyaromuecs
MOJIY4aroT 3aJIaHus U1l IPOBEP-
KM YCBOEHHUS ITPOUJIEHHOIO Ma-
Tepuaia.
JIByXKOMIIOHEHTHBIE JlaGoparopHas BelnonHenue, Hanuuue 3anucen
CHUCTEMBI pabota B JIa0OPaTOPHOM XKypHaje
VYcTHBIN onpoc 10 TeEMe
OKCTpakuus JlaGoparopHas BelnonHenue, Hanuuue 3anucen
pabota B JIa0OPaTOPHOM XKypHaje
VYceTHBIN onpoc 10 TeEMe
JnarpaMmsl PI'P OOyuaromuecs TOTy4YarOT WH-
TUBUIYyalbHbIE 3afaHusl IS
IIPOBEPKU YCBOCHUS IPONUICH-
HOTO Marepuana. Paborta BbI-
MIOJIHSAETCS. B IUCBMEHHOM BHJIE
A cHa€rcs  MPEINoJIaBaTelo.
OnenuBaercs IIPaBUJIBHOCTb
BBIIIOJIHEHUSI PAacyeToB, Biaje-
HUE aJITOPUTMAMH.
["anbBaHMYECKUN dI1€E- JIaGoparopHas Belnonuenue, Hanuuue 3anucen
MEHT paborta B Ta0OpPaTOPHOM KypHaje

YCTHBIN OIPOC 10 TEME

DNEKTPOXUMUS

KoHnTponbnas pa-
6oTa

KonrponsHast pabotra mpoBo-
JUTCS B 4Yachl ayAWTOPHOH pa-
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601b1. OOyuarommumecs: Moay4yaroT
3aJlaHusl UL TIPOBEPKH yCBOE-
HUs NIPOMICHHOI0 MaTepuaa.

CKOpOCTh peakiuu JlaGopaTopHas BrinosnHnenue, Hanmuuue 3anucen
paborta B 1a00paTOPHOM KypHaie
VYcTHBINM onpoc 1o Teme
[Topsimok peakuyu JlaGopaTopHas Brinosnnenue, Hanuuue 3anucen
paborta B 1a00paTOPHOM KypHaie
VY cTHBINM onpoc 1o Teme
AncopOnus JlaGopaTopHas Brinosninenue, Hanuuue 3anucen
paborta B 1a00paTOPHOM KypHaie
VY CTHBIN OIPOC 110 TEME
Kuneruka PI'P OOyuarommecsi TMOJIy4alOT WH-

JUBUIYyalbHbIE 3alaHus UL
IIPOBEPKU YCBOCHUS IPONJICH-
Horo Marepuaia. PaGoTa BbI-
MOJIHSAETCS B MUCbMEHHOM BUJE
U cHaércsd  MpEenoJaBaTellio.
OnenuBaercs IIPaBUJIBHOCTb
BBITIIOJIHEHUST PACYETOB, BIAJE-
HUE aJITOPUTMaMH.

2 MeToauveckne MaTepHuaJIbl, ONpeessilue Npoue1ypbl ONeHUBAHUS 3HAHHUIA,
YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yolue npouecc popmupo-
BaHHUA KOMIIETEHIINH

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA EATENIHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTHUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuna 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaunmeHnoBanue Cpoku Bbl- | IlIkaua ome- Kpurepun ouennBanus
OLIEHOYHOI'0 MOJIHEHU S HHMBaHUSA
cpeaAcTBa
5 cemectp

IIpomexyTouynas arrecranus B popme «3a4eT ¢ OLEHKOI»

JlaGopatopHas
pabora

4 nenensd

50 odopmiieHHe 1abopaToOpHOTo KypHaa -

20 6amnoB/pabota, ycTHas 3amura (TIo
Bonpocam) 30 G6amoB. OLieHuBaeTCs BiIa-
JICHHE Ma-TEePUAJIOM, €ro CHCTEMHOE
OCBOEHHE, CTI0-COOHOCTh MTPU-MEHSATh
HY>XHBIC 3HaHHWsI, HABBIKW U YMCHUS ITPU
aHasM3e MPoOJIEMHBIX CUTYyallUl U pelie-
HUH TPAKTHYECKHUX 3aTaHUH.

KonTponbHas pa-

16 Henensa

100 [TpaBunbHOE perienue 3ana4d (20 6an-
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oora

JIOB/3a/1a4a).

JlaGopaTopHas
pabora

8 Henens

50

odopmIleHHE Ta00PaTOPHOTO KypHaa -
20 6amnos/pabora, ycTHas 3ammura (1o
Borpocam) 30 6amutoB. OnieHUBaETCs Bila-
JICHUE Ma-TEPUaAJIOM, €ro CHCTEMHOE
OCBOCHHE, CII0-COOHOCTh IPU-MEHSTh
HY>KHBIC 3HAHHUSI, HABBIKUA U YMEHUS TIPU
aHaJM3e MPOOJIEMHBIX CUTYAIUI U pele-
HUHU [IPAKTUYECKUX 3aJaHUM.

JlaboparopHas
pabora

12 Henensa

50

odopmIiIeHHE Ta00paTOPHOTO KypHAIA -
20 6amtoB/pabora, ycTHas 3amura (1o
Borpocam) 30 6amtoB. OLeHnBaeTcs Bia-
JICHHE Ma-TEPUAJIOM, €r0 CHCTEMHOE
OCBOEHUE, CII0-COOHOCTh IPU-MEHSATH
HY)XHbIC 3HAHUS, HABBIKUA ¥ YMCHUS TIPU
aHaJIM3e MPOOJIEMHBIX CUTYallUi U pere-
HUM IPAKTHYCCKHUX 3aIaHUH.

PI'P

15 "Henens

10

10 0amtoB/3aganue

JlaboparopHas
pabora

3 Henmend

50

odopmieHne 1ad0paTOpHOTO KypHAIa -
20 6amnos/pabora, ycTHas 3amura (1o
Bonpocam) 30 6aio. OueHuBaercs Bia-
JIEHUE Ma-TEPUaJIOM, €ro CUCTEMHOE
OCBOEHUE, CII0-COOHOCTh MPU-MEHSATh
HY>KHbIE 3HaHUSI, HABBIKU U YMEHUS TpU
aHaM3e MPOOJIEMHBIX CUTYAIIMi U pere-
HUU MPAKTUYECKUX 3a/IaHUH.

KonTponbHas pa-
6ota

10 Henmens

100

[TpaBunbHOE pemenue 3aaa4 (20 6an-
JIOB/3a/1a4a).

JlaboparopHas
pabota

6 Henens

50

odopmiteHHEe TaO0OPaTOPHOTO KypHaJa -
20 6annos/paboTa, ycTHas 3ammuTa (1o
Bonpocam) 30 6ainoB. OueHuBaercs Bia-
JICHHE Ma-TepUajoM, ero CHCTEMHOE
OCBOEHUE, CII0-COOHOCTh MPU-MEHSATH
HY)XHbIE 3HAHUS, HABBIKU M YMEHUS TPU
aHaM3e MPOOJIEMHBIX CUTYAIMi U periie-
HUM [IPAKTUYECKHUX 3aaHUH.

JlaboparopHas
pabora

9 Henensa

50

odopmiteHHEe Ta00PaTOPHOTO KypHAa -
20 6amnos/pabora, ycTHas 3ammura (1o
Bonpocam) 30 6aioB. OueHuBaercs Bia-
JICHHE Ma-TepUaoM, €ro CHCTEMHOE
OCBOEHUE, CTI0-COOHOCTh MPU-MEHSATH
HY>KHbIC 3HaHWsI, HABBIKA U YMEHUS TIPU
aHaM3e MPOOJIEMHBIX CUTYAIMi U pere-
HUHU [IPAKTUYECKUX 3aJaHUM.

JlaGopatopHas

12 Henensa

50

oopmiteHHe 1aGopaTOPHOTO KypHAJIA -
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pabota

20 6amnos/pabora, ycTHas 3ammura (1o
Borpocam) 30 6autoB. OnieHUBAETCs Bila-
JICHUE Ma-TEePUAJIOM, €ro CHCTEMHOE
OCBOCHHE, CII0-COOHOCTh IPU-MEHSTh
HY>KHBIC 3HAHHMSI, HABBIKUA U YMEHUS TIPU
aHaJM3e MPOOJIEMHBIX CUTYAIUI U perie-
HUHU [IPAKTUYECKUX 3aJaHUM.

PI'P

16 Henena

100 25 GajutoB/3amanue

UTOIO:

660 0aToB

KpuTepuu onieHKH pe3yJabTaTOB 00yUeHHUsI M0 JHCHHUILINHE:

0 — 64 % oT MakCUMaJIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIH YPOBEHb ISl IPOMEKYTOYHOM aTTECTAI[MH MO AUCIHUIUINHE);

65 — 74 % oT MaKCMMaIbHO BO3MOXKHON CYMMBI OAJIJIOB — «yJOBJICTBOPUTEIBHOY (TIOPOTOBBII
(MMHMMAJBHBIN) YPOBEHD);
75 — 84 % oT MakcHMaJIbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CyMMBI 0AIIJIOB — «OTIMYHOY (BBICOKUH (MaKCHUMallb-

HBII) YPOBEHbD)

HaumenoBanue Cpoxn BbI- | IllkaJua one- Kpurepun oueHuBanust
OII€HOYHOT0 MOJTHEHUSI HUBaHUS
cpencTBa
6 cemecTp
IMpomexyTouHas arTecTauus B popme «IK3aMeH»

JlaGopatopHas 3 Henensd 50 oopmieHne 1abopaToOpHOTo KypHaia -

paborta 20 Gamtos/paboTa, ycTHas 3amura (1o
Bonpocam) 30 6amioB. OrieHuBaeTcs BiIa-
JICHUE MaTEePHaJIOM, €ro CUCTEMHOE OCBO-
€HHe, CIIOCOOHOCTh MPUMEHSATH HY>KHBIE
3HAHUS, HABBIKK ¥ YMEHUS TIPU aHAITH3E
POOJIEMHBIX CUTYAIIUi U PEIICHUN TPaK-
TUYECKUX 3aTaHUM.

Kontponbras pa- | 10 Henens 100 [TpaBmibHOE pemnienne 3amad (20 6ai-

6ora JIOB/3a/1a4a).

JlaGopaTopHas 6 Henmens 50 odopmiteHre J1a60OpPaTOPHOTO KypHasa -

pabora 20 6amtoB/paboTa, ycTHas 3amura (1o
Bornpocam) 30 6ainoB. OnieHnBaeTcs Bia-
JICHUE MaTEePHAJIOM, €r0 CUCTEMHOE OCBO-
€HHe, CITIOCOOHOCTh PUMEHSATH HY>KHBIE
3HAHUS, HABBIKK M YMEHUS TIPU aHAITA3E
MPOOJIEMHBIX CUTYallUl U PEIICHUH MPaK-
TUYECKUX 3aTaHUM.

JlaboparopHas 9 "Henens 50 odopmIieHHe 1a00paTOPHOTO KypHaa -

paboTta 20 6amnoB/paboTa, ycTHast 3a1uTa (1o

Bornpocam) 30 6aioB. OieHnBaeTCs Bia-
JICHUE Ma-TePUaJIOM, €r0 CUCTEMHOE
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OCBOCHHE, CIIOCOOHOCTH MTPUMEHSAThH HYX-
HbIC 3HAHWsSI, HABBIKK U YMEHUS IIPH aHa-

J13€ IPOOJIEMHBIX CUTYalluil U pelIeHUN

NPaKTHYECKHUX 3aJaHUM.

JlabGopaTopHas 12 nenens 50 odopmiieHHe 1ab0paTOPHOTO KypHAA -
pabora 20 6ammoB/pabora, ycTHas 3anuTa (1o
BonpocaMm) 30 6amutoB. OueHUBaeTcs BiIa-
JICHHE MaTepPHajIoM, €r0 CHCTEMHOE OCBO-
€HHE, CTIOCOOHOCTh MPUMEHSAThH HYKHBIC
3HaHUS, HABBIKK M YMEHUS TPU aHAJIH3C
MPOOJIEMHBIX CUTYallUl U PEIICHUH MPaK-
TUYECKUX 3aJ[aHHH.

PI'P 16 Henens 100 25 0ayuioB/3amanue

Texkyumii KoH- 400 oamioB

TPOJIb:

DK3amMeH 0 Henens 200 100 Gannos/Bonpoc Pe3ynbTaThl peTHH-

TOBOM CHUCTEMBI KOHTPOJISI CTY>KaT OCHO-
BaHUEM JIJIsl OLICHKH B BEIOMOCTh Ha JK-
3aMeHe.

HUTOIO: 600 6amoB

Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 10 JHCIHUILIMHE:

0 — 64 % oT MakCHMaJbHO BO3MOXKHOM CyMMBI 0QJIJIOB — «HEYIOBJIETBOPUTEILHOY» (HEIOCTA-
TOYHBIN YPOBEHb JUIsSI IPOMEKYTOUHOM aTTECTAllMK MO JUCLUIUINHE);

65 — 74 % oT MaKCMMaIbHO BO3MOXHON CYMMBI OaJlJIOB — «yJOBJIETBOPHTEIHHOY (TIOPOTOBBII
(MMHMMATBHBIN) YPOBEHb);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIIMYHOY (BBICOKHIA (MaKCHMaITb-
HBII) YPOBEHB)

3 TunoBble KOHTPOJIbHbIE 32JAHUS UM MHbIEe MaTePHAJIbl, He0OX0AUMBbIe 115
OLICHKH 3HAHWH, YMECHHUH, HABBIKOB H (MJIM) ONBITA IEATEIbHOCTH, XapaAKTEePU3yI0IIHe
npouecc popMHUpPOBAHUSI KOMIIETEHIIUIl B X0/le OCBOEHHS 00pa30BaTe/IbHOI IPOrpaMMbl

KOHTPOJIbHBIE BOITPOCHI kanopumerpus

1) Chopmynupyiite 3akoH ['ecca.

2) 3aBUCUMOCTH TEIIOBOTO 3((HeKTa OT TeMIIEPATYPHI.

3) Uto Ha3bIBACTCS MHTETPATBHOM TEIUIOTON pacTBOPEHUS?

4) Yro HazpIBaeTcs AudQepeHIMaTbHON TeIIOTOW PaCTBOPEHHUS?
5) Uto Ha3bIBaeTCS TEIUIOTOW T'HIpaTaIin?

KOHTPOJIBHBIE BOITPOCHI ¢a3oBbie paBHOBECHS

1) Uro naswiBaeTcs (ha3oii, KOMIOHEHTOM, YUCIIOM CTETeHEH CBOOOIbI?
2) Uto Ha3biBaeTcs (pa30BbIM paBHOBECHEM?

3) Chopmymupyiite npasuio da3 ['ud0ca.

4) ChopmynupyiiTe mpaBmiio peraara (OTPe3KOB).
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KOHTPOJIbHBIE BOITPOCHI skcTpakuiis

1) Yto Has3wiBaeTcs dKcTparupoBanueM? [IpuMeHeHHe mpoliecca dKCTparu-
pOBaHUA.

2) DKCTpaKIMOHHOE paBHOBecHe. 3akoH pacnpezeneHuss Hepacra. Kown-
cTaHTa 1 K0O3(PUIIMEHT pacipeeIcHusl.

3) Ot kakux (haKTOpOB 3aBHUCHUT KOA(PDHUIUCHT pacipe/IeIeHus?

4) Briustaue paznuyHbIX (AKTOPOB HA MPOIECCHI IKCTPAKIMU: 00beMa IKC-
TpareHTa u uucia 3kctpakuu, pH cpenst u np.

5) ®akTop U yCIOBHS Pa3/ICICHUS IBYX BEIIECTB.

6) XKunkocTHas 3KCTpakius, NpuHIUI MeToaa. OCHOBHBIE MMOHITHS METO/Ia
XKUIKOCTHOM SKCTPAKIUU: HIKCTPAT€HT, SKCTPAKT, PEIKCTPAKLIUS U JP.

7) Knaccugukaius 3KCTpaKIIMOHHBIX CUCTEM.

KOHTPOJIbHBIE BOITPOCHI ranbBaHMYECKUI 2JIEMEHT

1) YUto Ha3pIBacTCS rajibBAaHMUECKUM 3JICMEHTOM?

2) UTO MOHUMAFOT IOJT CTAHIAPTHBIM 3JICKTPOJIHBIM MOTEHIIHAIOM?

3) Turibl 3I€KTPOIOB.

4) O/1C raipBaHMYECKOI'O dJIEMEHTa

(=)Pb|PbCL,||KCl|AgCl, Ag(+)

pasHa 0,49 B, a dAE/dT = —1,86-10* B/K. HamucaTb peaxiio, MpOTEKAOIIYIO B
aneMeHnTe, v BeraucanTh AG® u AH® peakiuu nipu 25 °C.

5) Berauciaute DJ1C BOg0pOIHO-KUCIIOPOIHOTO dJIEMEHTA.

KOHTPOJIbHBIE BOITPOCHI ckopocTs peakuyuun

1)  3aKoH JEHCTBYIOIIUX Macc.

2)  Kakoii ¢pusnveckuii CMbICT HMEET KOHCTAHTa CKOPOCTH?

3) Kaxoit ¢uznueckuii CMBICT UMEIOT PHEPTHUsSl aKTUBAIIMH, TEMIIEpaTyp-
HBIN K03 GUIIMEHT CKOPOCTU peakiuu?

4) JlaiiTe onpeneneHne CKOPOCTH PEAKLIMH IO JAHHOMY KOMIIOHEHTY.

5)  Yro Takoe KHHETHYECKOE ypaBHEHHUEC?

6)  Uro Takoe YACTHBII MOPSIOK PEAKIUH IO JaHHOMY KOMIOHEHTY? UTo
Takoe O0Iui MOPSA0K?

7)  KakoBa pa3MepHOCTh KOHCTaHTBI CKOPOCTH PEAaKIMH BTOPOTO MOPSI-
Ka?

8)  Kak rpadudecku onpeaeiuTh KOHCTAHTY CKOPOCTH?

9)  [lyig 4ero mpu TUTPOBAHUM HOJAa THOCYJIb(ATOM HATPUsS B KOJOY JUIst
TUTpoBaHusl BHOcUTCs pactBop NaHCO3?

10) B kakux eIuHHUIIAX U3MEPACTCS SHEPIHsI aKTUBAIIUHU?

KOHTPOJIbHBIE BOITPOCHI nopsigok peakuuun

1)  JaiiTe ompeneieHUe MOHATHH “CKOPOCTh peakiuu’, “‘KUHETHYECKOE
ypaBHEHUE .

2)  Uto Takoe MOJIEKYJIIPHOCTh PEaKIiH?
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3)  Uro Takoe mopsaok peaknuu? Kakue 3HaUeHUS MOXKET NMPUHUMATH
HOPSZIOK peakuun?

4)  Kakue MeTo/Ibl ONpeIeTICHUs TIOPSIKA PEaKIiy Bbl 3HaeTe?

5)  Uro o3HayaeT TepMHUH IICEBAONEPBBIN MOpsaok? Kak moka3aTh rces-
JIOTIEPBBIN MOPSATOK?

6) Uro Takoe KaxyIascs KOHCTaHTa ckopoctu? KakoBa pa3mepHOCTBb
KOHCTaHT CKOPOCTEH peakluid pa3HbIX MOPSAKOB?

7)  Chopmymupyiite TpeOOBaHUS K (DU3MYECKHUM METOAAM, HCIIOJIb3Yye-
MBIM B KUHETHYECKUX SKCIIEPUMEHTAX JUJISl U3MEPEHUSI U3MEHEHHI KOHLEHTpaui
pearupyronmx BEMIECTB BO BPEMEHH.

KOHTPOJIBHBIE BOITPOCHI ancopOriwst

1) ChopmynupyiiTe OCHOBHBIE TTOJIOKEHUSI TEOPUU asicopoumu JIsHrMropa.
2) Uto Ha3bIBaeTCS M30TEPMO#t afcopOIuun?

3) U3obapoii axcopormn?

4) Uzoctepoii agcopOmu?

5) [Ipuseaute aacopouronuyro Gopmyiay ['udoca.

PI'P 1

Onummre (Ha3oByI0 quarpammy, YKaXUTE YUCIO KOMIIOHCHTOB U (Da3, a TakiKe IBTCKTUICCKHUE U
IIEPUTEKTUYECKUE COCTABBI U UX TEMIIEPATYpPHI.
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1. Jns peaknuu pasnokenus ammuaka 2NH; — Ny + 3H; ObItH MOTyYeHBI CeIyIONIHe Pe3yiib-
TaThI:

t,c 200 | 400 |600 1000
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C-10%, monb/n | 4,271 | 4,683 | 5,114 | 5,957

Ornpenenuth NOPSAOK PEAKIIUU U KOHCTAHTY CKOPOCTH.

2. bumonekymsipHas peakus, 1 kotopoit C1=C,, nmpotekaet 3a 10 munyT Ha 25%. CKoJIbKO
notpedyeTcsi BpeMeHH, 4To0b!I peakuus npouuia Ha 50% npu Toil ke TemnepaTtype?

3. I[J'ISI pP€aKU TCPMUUCCKOI'0O PA3JIOKCHHA dTaHa ObLIH IMOJIY4YCHbI JaHHBIC!

k-10°,c* |25 |47 |82 |12,3|23,1

T,K 823 | 833 | 843 | 853 | 863

PaccunTarh SHEpru0 akTUBAIMH U MPEAIKCIIOHCHIINATBHBIA MHOXKHTEIb.
4. B cucteme npoTeKaroT /IBe NapajuiesibHble peakuu | mopsaka no ypaBHEHUSIM:
k : k .
A+nC—">npodykmur, B+ nC—=—>npodykmurk, /K, =10.

Paccuurate xos-Bo BemectBa B (%), koTopoe npopearupyetr B MOMEHT, Korja Oyner u3-
pacxogoBaHo 99,5% BeniectBo A.

KOHTPOJIbHAA PABOTA 1

1. Onpenenuts TemnoBoit adekt peakunu npu SO0K
2CH, +CO, = (CH,),CO+H,0,

A TaxKe COCTaBUTh YpaBHCHHUE 3aBUCUMOCTU TCIIOBOTO 3(1)(beKTa OT TCMIICPATYPbI, €CIIN

CH, co, (CH,),CO H,0
HY,, 1T mono 75 -394 217 242
a, orcl(monw - K) 17 44 22 30
b-10%, Jorc/(moms - K) | 60 9 200 11
c-10°, [poicl(moms - K) | -1 - -61 -

2. OnpenenuTs U3MEHEHHE dHTponuu npu nepexoxae 2,7 kr HpO, B3sron npu 293K n 10°TIa, B

map mpy 373K 1 0,5-10°Ma. C2?° =418 /{oucl(2- K); AH,, = 2260/xucl(z-K) .

p

3. Jins peaxtmn C +2H, = CH, koHcranTa pasHosecus npu 300 °C K, =10"I1a™ . Borauc-

JIATH colepkanue MeTana B % (06) B paBHOBecHO# cmecn mpu 300 °C 1 10°Ta.

2
4. Berunciuth KoHCTaHTy paBHOBecus K, (I1a”) mo merony Temkuna-llIBapumana uis peakuuu

CH, +CO,=2CO+2H, & rasosoii aze npu 1200K:
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H, S08: a, b-10°, Mo M,
k/Dic | monw Jorc l(monw - K) Moic l(monw - K) Hore l(aomw - K)
co -110 197 28,4 4,1 0,640 | 340
H> 0 131 27,3 3,3
CH4 -75 186 17,5 60,5
CO, -393 214 44,1 10,0

5. Mus peaxtmun H, + 1, =2HI npu 300 °C K p = 80 . Brruncmuts usmenenne sHeprun ['uo-

Oca mmpu 3TOM TeMIeparype, €clii UCXOJHbIE MaplualbHbIE 1aBJIECHUS BCEX ra30B OJUHAKOBBI U
paBHBI 10°Ia.

KOHTPOJIbHAA PABOTA 2

. s 0,1m pactBopa Crp(SO4)3 BBIYHCIUTD CPEAHIOI MOJISIIBHOCTD, CPEAHIOI0 U OOIIYIO aKTHB-
HOCTB DJIEKTPOJINTA, & TAK)Ke aKTUBHOCTH MOHOB. CpenHuii k03¢ pUImeHT aKTUBHOCTH COJH Y =
0,0458.

. DKBUBAJICHTHAs 3JIEKTPONPOBOJIHOCTD 1,59-10% M ykcycHoM kucnotsl npu 298K pasna 109,8
O em?mons ™. Beranciuts KOHCTaHTy nauccounnanuu u pH pactsopa.

A”(H")=349,8 Om  em?moms™; A°(CH3CO0") =40,9 Om  em?mos ™.

. PactBop comepxxut 3,38% HuUTpaTa KanbLus, CTENEHb TUCCOLUAIMNA KOTOPOTO COCTaBIsAET 65%.
Beruucnuts: a) ocMoTHueckoe gaBieHue pactBopa npu 0°C; 6)remneparypy KUIIEHHs pacTBOpA.
[TnotHOCTH pactBOpa 1,01 r/mi, a30ynnockonuyeckas nocrosiHHasi Boasl 0,52.

. Paccuurare O/]C snemenra npu 298K:
Pt, Hz (P = latm) / CH3COOH (C=0,1 M) // NH4OH (C=0,01 M) / H, (P = latm), Pt

KoHcTaHTa aucconuanuu KUCiIOTHl paBHA 1,75:10°, KOHCTAHTA AMCCOIMALIH OCHOBAHHSI paBHa
1,78:10°.

5. st anementa Zn / ZnSQO,4 (C=0,05 m) // ZnSO4 (C=0,005 m) / Zn mpu 298K DJIC pasna 0,0185
B. Beruncnuth y. B OoJiee KOHIICHTPHPOBAHHOM PAacTBOpPE, €CIIH B pa3baBieHHOM - . = 0,477.

SK3AMEHAILIMOHHBIN BUJIET Ne 1

o (buznyeckor XumMunu

1. I'IpmmeHeHme | 3aKOHa TEPMOANHAMUKN K XUMUHECKUM pPeaKUUNAM. 3aKoH

lecca.
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2. OCHOBHbIe 3aKOHbI naeanbHbIX PaCTBOpPOB.

3aB. xadenpoii [ITaxuposa O.I".

SK3AMEHAIIMOHHBIN BUJIET Ne 2

o (buznyeckon XumMuu

1. PacyeT KOHCTaHTbI paBHOBECHUA METOOOM TEMKMHa-LUBapLI,MaHa.

2. PaspeneHune HeorpaHnM4eHHO CMeLllnBatoLLnXCA )KMLI,KOCTEVI MEeTOoA0M Nnepe-

FTOHKMW.
3aB. kadenpoit [ITakuposa O.T'.
DK3AMEHALIMOHHBIN BUJIET Ne 3
o busnyeckol XUMHUH

1. PacyeT KOHCTaHTbl paBHOBECUS C UCMO/Ib30BaHNEM MNPUBEAEHHON SHEPTUM
M'mb6ca.

2. PaBHOBecHe ras € pacTBop B ABYXKOMMOHEHTHbIX CUCTEMAX.

3aB. kadenpoit [ITakuposa O.T".

DK3AMEHAILIMOHHBIN BUJIET Ne 4

o (bu3nyeckomr XuMun

1. Pacyet TennoBbix 3GHEKTOB XMMUYECKUX PEAKLMUNA.

2. dasosble nepexoabl. YpaBHeHue KnanepoHa-Knaysumyca.

3aB. kadeapoit [ITakuposa O.T".
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SK3AMEHAIIMOHHBIN BUJIET Ne 5

o (buznyeckon XumMuu

. JHeprua nb6Ca, eé 3aBMCMMOCTb OT TemnepaTypbl U gasneHunsa. Hanpas-
NNeHWe NPOoL,ECCOB B HEM30/IMPOBAHHbIX CUCTEMAX..

[l 3aKOH TepMOANHAMMUKMN.

3aB. xadenpoit [Takuposa O.T'.

SK3AMEHAIIMOHHBIN BUJIET Ne 6

o (buznyeckor XumMuu

PacueT nameHeHunA HTPONMUN ONA XMMUNYECKOMN peakuunn. 3aBMCMMOCTb 3H-
TPONMUKM OT TEMNEPATYpPbl U AaBNEHUA.

PacyeT cocTaBa paBHOBeCHOVI ra3oBOM CMecu.

3aB. xadenpoi [Takuposa O.T'.

SK3AMEHAIIMOHHBIN BUJIET Ne /

o (bu3nyeckor XuMUnu

. OCHOBHble MOHATMA TEPMOAMHAMMUKU: CUCTEMbI, NMapaMeTpbl, MPOLLECCHI,
9KCTEHCMBHbIE M MHTEHCUBHbIE CBOMCTBA U Ap.
PaBHOBecKHe nap <> pPacTBOp B ABYXKOMMOHEHTHbIX CUCTEMAX C HEOTPaHMU-

YeHHOW PacTBOPMMOCTbIO. 3aKOHbI TMb66ca-KoHoBanosa.

3aB. xadempoii [Takuposa O.I".
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SK3AMEHAIIMOHHBIN BUJIET Ne 8

o (buznyeckor XuMun

. MonsaTHe o TennoTte obpasoBaHuA. PacueT TennoBbix 3¢HEKTOB peakumii ¢
MCNo/Ib30BaHMEM Ten0T 06pa3oBaHMA.

. PeanbHble pacTtBopbl. AKTMBHOCTb M MEeTOAbl HAXOXAEHMNA aKTUBHOCTW.

3aB. xadenpoit [Takuposa O.T'.

SK3AMEHAIIMOHHBIN BUJIET Ne 9

o (buznyeckor XumMuu

. Pacuet nsmeHeHua sHTponum npu ¢asosbix nepexogax; npu andodysmm ra-
308B; B HEM30TEPMUYECKUX YCOBUSX.

. Xmunyeckun noteHuman. YpasHeHune N'mbbca-iorema.

3aB. xadenpoi [Takuposa O.T'.

SK3AMEHAIIMOHHBIN BUJIET Ne 10

o (bu3nyeckor XuMUnu

. |l 3aKoH TepMOANHAMUKN. HanpaBneHme npoueccos B N30/IMPOBaHHbIX CU-
cremax.

. ®azoBble paBHOBecus. MNpasuno ¢pa3 Mbbca (BbiBOA).

3aB. xadenpoii [Takuposa O.T'.
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SK3AMEHAILIMOHHBIN BUJIET Ne 11

o (buznyeckon XumMuu

. YpaBHeHuMe n3otepmMbl 1 n3obapbl Xummyeckon peakummn. CBA3b mexay AG°
m K.

. TepmogMHamunyecKkme CBOIMCTBA MAeabHbIX PaCTBOPOB.

3aB. xadenpoii [Takuposa O.I".

SK3AMEHAIIMOHHBIN BUJIET Ne 12

o (buznyeckor XumMun

. 3aBMCMMOCTb TENI0BOTO 3P deKTa peakLummn oT TeMnepaTypbl U AaBAEHUS.
. Cymma no coctosiHnam. CTaTUCTUYECKUI METOZ pacyeTa TepmoauHamuye-

CKUX GYHKLUUN.

3aB. xadenpoi [Takuposa O.T'.

DK3AMEHAIIMOHHBIN BUJIET Ne 13

o (bn3nyeckor XuMUnu

. Pacuet coctaBa paBHOBECHOM ra30BOM CMECH.
. Pacyet cymm no coctosiHuAm, obycnoBNAEHHbIX Pa3IMYHbIMK BUAAMU OBU-

KEeHUA.

3aB. kadeapoit [ITakuposa O.T".
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SK3AMEHAILIMOHHBIN BUJIET Ne 14

o (buznyeckon XumMuu

. NpnumeHeHune | 3aKOHa TEPMOANHAMUNKHN K TAa30BbIM Mnpoueccam.

. DHTpOnMA N BepoATHOCTb. CTaTUCTUYECcKUIA xapaKTep |l 3akoHa Tepmoau-

HaMUKMW.
3aB. xadenpoii [Takuposa O.I".
SK3AMEHAITMOHHBIN BUJIET Ne 15
1o bu3HIECKON XUMUHU

. PaBHOBecMe B reTeporeHHbIX cUcTemax. TepmoaMHaMUYEeCcKass KOHCTaHTa
paBHOBECUS.
. PaBHoBecne K; <> X, B ABYXKOMMNOHEHTHbIX CUCTEMAX C OrPaHUYEHHOM

PacCTBOPUMOCTDBIO.

3aB. xadenpoi [Takuposa O.T'.
SK3AMEHAILIMOHHBIN BUJIET Ne 16

o (buznyeckor XumMunu

. MpumeHeHue | 3aKOHA TEPMOAMHAMUKN K XMMUYECKMM peaKkuMam. 3aKOoH
lecca.

. OCHOBHbI€e 3aKOHbI UAEaNbHbIX PAacTBOPOB.

3aB. kadeapoit [ITakuposa O.T'.
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SK3AMEHAILIMOHHBIN BUJIET Ne 17

o (buznyeckon XumMuu

1. PacyeT KOHCTaHTbI paBHOBECHUA METOOOM TEMKMHa-LUBapLI,MaHa.

2. PaspeneHune HeorpaHmM4eHHO CMeLllnBatoLLLnXCA )KMLI,KOCTGVI METOA0M nepe-

FTOHKMU.
3aB. xadenpoii [Takuposa O.I".
AK3AMEHALIMOHHBIN BUJIET Ne 18
5 (0 busnyeckol XUMHUH

1. PacyeT KOHCTaHThI paBHOBECHUA C UCMOJIb3OBaHNEM ﬂpMBeAeHHOVI IHEpPrnn

Mmbbca.

2. PaBHOBecHe ras € pacTBop B ABYXKOMMOHEHTHbIX CUCTEMAX.

3aB. kadenpoit [ITakuposa O.T".

AK3AMEHAIIMOHHBIN BUJIET Ne 19

o (bu3nyeckor XuMUnu

1. Pacuet TennoBbIx 3GHEKTOB XMMUYECKUX PEAKLMUNA.

2. daszoBble nepexoabl. YpaBHeHne KnanenpoHa-Knaysuyca.

3aB. kadeapoit [ITakuposa O.T".
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SK3AMEHAILIMOHHBIN BUJIET Ne 20

o (buznyeckon XumMuu

. DHeprus M'mbbca, eé 3aBMCMMOCTb OT TemnepaTypbl U AaBneHua. Hanpas-
JIeHMe NPOLEeCcCOoB B HEM30/IMPOBAHHbIX CUCTEMAX..

. |l 3aKOH TepmoaAHaMUKM.

3aB. xadenpoii [Takuposa O.I".

AK3AMEHAILIMOHHBIN BUJIET Ne 21

I10 d)HBH“ICCKOﬁ XUMHHN

. Pacyet usmeHeHuna sHTponun ana XMMUYECKOM peakuunn. 3aBMCUMOCTb IH-
TPONMUKM OT TEMNEPATYpPbl U AaBNEHUA.

. Pacuyet coctaBa paBHOBeCHOVI ra3oBoM Cmecu.

3aB. kadenpoit [ITakuposa O.T".

AK3AMEHAILIMOHHBIN BUJIET Ne 22

o (buznyeckor XumMunu

. OCHOBHbIE MOHATUA TEPMOAMHAMMKU: CUCTEMbI, NapameTpbl, MPOLECChHI,
9KCTEHCUBHbIE N MHTEHCUBHbIE CBOMCTBA U Ap.
. PaBHOBecKe nap <> pacTBop B ABYXKOMMOHEHTHbIX CUCTEMAX C HEOrPaHMU-

YeHHOW PacTBOPMMOCTbIO. 3aKOHbI TMb6ca-KoHoBanosa.

3aB. kadeapoit [ITakuposa O.T".
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SK3AMEHAIIMOHHBIN BUJIET Ne 23

o (buznyeckon XumMuu

. MonsaTHe o TennoTte obpasoBaHuA. PacueT TennoBbix 3¢HEKTOB peakumii ¢
MCNo/Ib30BaHMEM Ten0T 06pa3oBaHMA.

. PeanbHble pacTtBopbl. AKTMBHOCTb 1 MEeTOAbl HAXOXAEHMNA aKTUBHOCTW.

3aB. xadenpoit [Takuposa O.T'.

SK3AMEHAIIMOHHBIN BUJIET Ne 24

o (buznyeckor XumMuu

. Pacuet nsmeHeHua sHTponum npu ¢asosbix nepexogax; npu andodysmm ra-
308B; B HEM30TEPMUYECKUX YCOBUSX.

. Xmunyeckun noteHuman. YpasHeHune N'mbbca-iorema.

3aB. xadenpoi [Takuposa O.T'.

SK3AMEHAIIMOHHBIN BUJIET Ne 25

o (bu3nyeckor XuMUnu

. |l 3aKoH TepMOANHAMUKN. HanpaBneHme npoueccos B N30/IMPOBaHHbIX CU-
cremax.

. ®asosble paBHoBecusa. MNpasuno ¢pas MMbbca (BbiBOA).

3aB. xadenpoii [Takuposa O.T'.
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AK3AMEHAILIMOHHBIN BUJIET Ne 26

I10 d)I/I3I/I‘{eCKOﬁ XUMHHN

. YpaBHeHMe n3otepmbl M n306apbl XMMUYECKON peakunmn. CBA3b MeKay AG°
nK°.

. TepmogMHamunuyecKkme CBOMCTBA MAeabHbIX PaCcTBOPOB.

3aB. kadenpoit [ITakuposa O.T'.

SK3AMEHAIIMOHHBIN BUJIET Ne 27

o (buznyeckor XumMuu

. 3aBMCMMOCTb TEN/I0BOTO 3 deKTa peakLmm oT TemnepaTypbl U AaBAeHuUA.
. Cymma no coctosiHuamM. CTaTUCTUYECKUI MEeTOZ pacyeTa TepmoauHamuye-

CKUX GYHKLUUN.

3aB. kadenpoii [Takuposa O.T'.

SK3AMEHAILIMOHHBIN BUJIET Ne 28

o (buznyeckor XumMun

. Pacuet coctaBa paBHOBECHOW ra3oBoOM CMecH.
. Pacyet cymm no coctosiHuAm, obycnoBAeHHbIX Pa3IMYHbIMU BUAAMU OBU-

KeHuA.

3aB. xadempoii [Takuposa O.I".
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SK3AMEHAIIMOHHBIN BUJIET Ne 29

o (buznyeckon XumMuu

. MpnmeHeHune | 3aKoOHa TePMOANHAMMKM K ra30BbIM NpoLLEeccam.

. DHTpOnMA N BepoATHOCTb. CTaTUCTUYECKUIA xapaKTep |l 3akoHa Tepmoau-

HaMWKMW.
3aB. xadenpoit [Takuposa O.T'.
SK3AMEHAILIMOHHBIN BUJIET Ne 30
o dbU3nYecKo XUMUHU

. PaBHOBecne B reteporeHHbIx cucTtemax. TepmoaMHaMMYecKas KOHCTaHTa
paBHOBeCUS.
. PaBHoBecne K; <> X, B ABYXKOMMNOHEHTHbIX CUCTEMAX C OrPaHUYEHHOM

PacTBOPMMOCTbIO.

3aB. xadenpoii [Takuposa O.I'.




