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Pa6ouas nmporpamma aucruminasl PU3NYECKASA XUMUS coctaBneHa B COOTBETCTBUH C (e-
JEpaJbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM BhIciIero obpaszoBanus (OI'OC
BO) no nanpasnenuto noaroropku 04.03.01 Xumus (ypoBeHb OakaaBpuara).

Pabouyro nporpamMmy cocTaBuiL: )
H.B.lllenpaemos, npodeccop kadenpsl puznueckoir XuMuu %,._/
I-p XMM. HayK, JIOII. |

Pa6ouas nporpamma nuctumuinasl @U3NYECKASA XUMU S yrBepkaeHa Ha 3acezaH Ka-
denpsl puznveckoit xumun npotokos Ne 11 or 20 mas 2021 r. o
3aeayromuii kadenpoit puznueckort xumuu B.M.3abononkuii A0

yu‘

YTBepkeHa Ha 3aceJaHuU Y4eOHO-METOANYECKON KOMUCCHH (DAKVIETETa XMMHUH U BHICOKHX
TEXHOJIOTHI mpoTokos Ne 7 ot 24 mas 2021 . < / ‘

[Ipencenarens YMK dakynbreTa, A.B.becnanon //_/éf}\ .

PenenseHTnl:

C.II. douenxko, nmpodeccop kadeapbl OpraHUIecKoi, PU3nueckorn U KOJJTOWIHON
xumun @I'BOY BO «KybaHckuil rocy1apcTBEHHbIH arpapHblil yHUBEPCUTET», A-P. XUM. HAYK.

B.1. 3enenos, noueHT kadenpsl o0mield, HEOpraHUYECKOW XUMUU U UHPOpMaIH-
OHHO-BBIUMCIUTENBHBIX TexHoJoruil B xumuu OI'BOY BO «KyOaHCckuil rocyaapcTBeHHBIN
YHUBEPCUTET», KaHJ[. XUM. HayK.



1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI

1.1. lleanb ocBOEHHS TUCHHUILIHHBI

[lenpro OCBOCHHS TUCIUILUIUHBI «DH3UYecKasi XUMUS SBIISETCS OBJAJICHUE CTYIACHTAMHU
CUCTEMOH MPOPECCHOHATBHBIX 3HAHUK U MOJIyYCHHUE MPOPECCHOHATBHBIX YMEHHI U HaBBIKOB B
obnactu pU3MIeCcKOi XUMUHU.

1.2. 3agauyu TUCIHMILINHDI

3amgaun y4eOHON MUCHUILTUHBI « DU3NUYecKast XUMHS» COCTOST B H3yYCHUH COBPEMEHHBIX
METOJIOB U MOAXO0/I0B (PM3UUECKON XMUMHH, a TaK)Ke (POPMUPOBAHUHU Y CTYJICHTOB 3HAHUHN U yMe-
HUH, TTO3BOJIIOIIMX BBIMOJIHATh PACYEThI TEPMOJUHAMUYECKUX U KUHETHUECKHX XapaKTePUCTUK
(UBUKO-XMMHYECKUX CHCTEM U MPOTEKAIONINX B HUX MTPOIIECCOB.

1.3. MecTo AucuunjnHbl (MOAyJisl) B CTPYKType 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunnuna «Pu3ndeckas XUMHUS» OTHOCUTCS K 00s13aTenbHOM yactu broka 1. JQuctu-
MJIMHBL (MOAYJIH) y4eOHOro mjiaHa. B cooTBeTCTBUU ¢ pabo4uM y4eOHBIM IJIAHOM JUCIHUILUIMHA
u3ydaercs Ha 3 Kypce. Bua mpomMexxyTouHOM aTTecTaluu: SK3aMeH.

Nzyuenuro mucuumuiabl «Dusnyeckass XUMUs MPEAIIECTBYET U3YyUYCHHE HCUUILIAH
«MaremaTtuka», «BBenenue B TepMoauHaMuKy» U «Dusuka». JlaHHas AUCUUIUIMHA SBISETCS
MpeANIeCTBYIOMEN st nucuuiuinabl «KosmtonaHas xumuss» u « BhICOKOMOJIEKYIISIpHBIE COeIH-
HEHUS.

1.4 TlepeyeHb MIaHNUPYEMbIX Pe3yJ1bTATOB 00y4eHHs MO AUCUUIJIMHE (MOIYJIIO), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMHU O0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

N3ydyenne maHHON ydeOHOW MUCIUIUIMHBI HAINpaBlIeHO Ha (HOpMHpOBaHHE y OOydaro-
LIMXCS CIIEAYIOINX KOMIIETCHIIMN

KO}] 1 HAMMCHOBAHUC I/IH[[I/IKaTOpaﬂ< JOCTHUKCHU

PesynbpTaTel 00yueHus IO JUCIUILTHHE
KOMIETEHI[UU

OIIK-1 CriocobOeH aHanM3MpOBaTh U HHTEPIIPETHPOBATh PE3YNIBTaThl XMMHUUECKUX 3KCIIEPUMEHTOB, HAOII0ICHNI
Y U3MEPEeHU

HOIIK-1.1. CucreMaTH3UpyeT U aHAIN3APYET 3HaeT (M3UKO-XMMHYCCKHE OCHOBHI SIBJICHHUH, IPOTEKAIO-
Pe3yNbTaThl XUMHIECKUX KCIIEPUMEHTOB, KX B XUMHYECKNX SKCIEPUMEHTaX, HAaOMIOICHUIX U N3Me-
HaOJIOIeHUH, U3MEPEHHH, a TaKXKe Pe3yIbTaThI PEHHSAX, METOBI PACUETOB CBOWMCTB BEIIECTB U MATEPHAJIOB.
pacdeToB CBOICTB BELIECTB U MAaTEPHATIOB. YMeeT cucTeMaTH3MpOBaTh M AHAIM3MPOBATH PE3yJIBTAThI

XUMHUUYECKHUX DKCIIEPUMEHTOB, HAOJIOICHUH, U3MEpPEHH, a
TaKk)Xe pe3yJbTaTOB PAcueTOB CBOWCTB BEIIECTB U MaTepua-
JIOB.

Bnageer MeromaMu cucTeMaTH3aIllMM M aHaln3a pe3yJibTa-
TOB XHMHMYECKHX O3KCIIEPUMEHTOB, HAOJIOACHUH, H3Mepe-
HUH, a TaKKe pe3yJbTaTOB PAacueTOB CBOMCTB BEILECTB U
MaTepHajoB.

HOIIK-1.2. Ilpeanaraet nHTepIpeTAlXIO Pe3yib- | 3HA€T TEOPETUYECKHE OCHOBBI OINUCAHHS PABHOBECUIl U
TaTOB COOCTBEHHBIX SKCIIEPHUMEHTOB U PacYeTHO- | NMPOIECCOB B (PU3MKO-XUMHYECKUX CHCTEMAaX.

TCOPETUYCCKUX pa60T C UCIIOJIb30BAHUEM TCOPC- Vmeer HUHTEPIIPETUPOBATL PE3YJIbTAThI COOCTBEHHEBIX 3KC-
TUYCCKUX OCHOB TPAAUIMNOHHBIX U HOBBIX pa3Jic- NEPUMEHTOB U PACYETHO-TCOPECTUICCKUX pa60T C UCIIOJIB30-
JIOB XMUU. BAaHHUEM TCEOPETHUCCKUX OCHOB TpPAaAWMIHUOHHBIX KW HOBBIX

pa3acjioB XUMHH.

Bna,ueeT METOAaMM MHTEPIPETALNN PE3YyJIbTATOB cOOCTBEH-
HBIX JKCICPUMEHTOB M PACYECTHO-TCOPETUICCKUX pa60T C
HCIOJIB30BAHUEM TCOPETUYCCKHUX OCHOB TPAAWIIMOHHBIX H
HOBBIX PA3JCIIOB XUMHUH.

2. CTpyKTypa M colepkaHue TUCHUIIINHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHHMIIMHBI IO BUAaM padoT

O6mast Tpya0€MKOCTh AUCITUIUTHHBI cocTaBisieT 8 3ad.ea. (288 wacom), ux pacmpenaene-
HUE 10 BUaM paboT MpeACTaBICHO B TaOIUIIe.



CemecTpsl
Bun yueGHo# paboTh Beero
4acoB 5 6

KonrakTHasi paGoTa, B TOM YHCJe 156,6 70,3 86,3
AyIuTOpHBIE 3aHATHUS (BCETro) 136 68 68
3aHATHS TEKIIMOHHOTO THIIA 68 34 34
3aHATHS CEMUHAPCKOTo TUIA (CEMHHAPBI, IPAKTHYE- 68 34 34
CKHE 3aHSITHSA)
HNuasi koHTakTHasi padora: 20,6 2,3 18,3
KonTpons camocrositensaoi padotsl (KCP) 20 2 18
[Tpomesxyrounast arrectanus (MKP) 0,6 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YUCJIe 69 38 31
[ToaroroBka K TEKyIeMy KOHTPOIIIO 69 38 31
KounrtpoJn: 62,4 35,7 26,7
[ToaroToBka K 3K3aMeHY 62,4 35,7 26,7
O01mas Tpya0eMKOCTh qac. 288 144 144

B TOM 4YHUCJI€ KOHTAKT- 156’6 70’3 86’3

Hasi paboTa

3a4. e 8 4 4

2.2 Copnep:xanue JUCUUNIHMHBI

Pacnpenenenne BuaoB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3aeiaM JUCIUATUTHHEI.
Pasnernsl (TeMbl) IMCIMILIMHBL, H3y4aeMble B 5 cemecTpe (o4Hasi hopma oOyueHusl)

No KonnyecTBo yacos
pas- HaumenoBaHue paznenos (Tem) AyRuTOpHas Breaywropras
nena Bcero abora paborta
JI I3 | JIP CPC
1 TepmoarHaMUKa XUMAYECKOTO 37 12 12 0 13
paBHOBECHSI
2 da30BbIE paBHOBECUS 32 10 10 0 12
3 TepmoauHaMuKka pacTBOPOB 37 12 12 0 13
Bcezo: 106 34 34 0 38
Pa3zzespl (TeMbl) TMCHMILUIMHBI, H3ydaeMbie B 6 cemecTpe (ouHasi hopma o0yUeHus)
KonngectBo yacoB
Ne A B
pas- HawnmenoBanue pasnenoB y/UTOpHad HeayuTopHas
fena Bcero abota pabota
J I3 | JIP CPC
4 DIEKTPOXUMHUS 50 17 17 0 16
5 Xumuueckasi KHHETHKa 49 17 17 0 15
Bcezo: 99 34 34 0 31
Hmozo no oucuuniune: 205 68 68 0 69

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — nabopaTopHsbie 3aHs-
tusi, CPC — camocrositenbHast paboTa CTyAeHTa

2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIJIMHBI:
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2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

Haumenosanue
paszena

Coneprxanue pasnena

®dopma TeKyIIero
KOHTPOJIS

2

3

4

TepmoauHaMuka
XMMHYECKOIO
paBHOBECHS

XUMHYECKUE PaBHOBECHUS. 3aKOH JICHCTBYIO-
X Macc. Buibl KOHCTaHT paBHOBECHUS U
CBsA3b MCXKY HUMU. ypaBHeHI/Ie HU30TCPMBI
XUMHUYECKON peakinu. Y paBHEHHE H300apbl
Y U30XOPbl XUMUYECKON peakiuu. CBs3b
ypaBHEHHE U300apbl U U30XOPbl XUMUYECKOM
peakuuu u npuHuuma Jle-Illarense. Pacuer
KOHCTAHT PaBHOBECHSI XUMUYECKUX PEAKIUil
C UCIIOJIb30BAaHUEM TaGJII/ILI CTaHAAPTHBIX
3HaYEHUI TepMOIMHAMUYECKUX (YHKUIUN U
I10 SKCIICPUMCHTAJIbHBIM JJaHHBIM. Bnusanne
o011ero 1aBIeHUs peakIMOHHOM CMecH Ha eé
cocrtaB. Pacuer paBHOBECHOI'O COCTaBa peak-
IIMOHHOW CMECH 10 KOHCTAHTE PaBHOBECHSI.

KP

@da30BbI€ pABHO-
BECHS

dazoBeie paBHOBecHs. [loHATHS Da3bl, KOM-
HIOHEHTa, cTeneHu cBoooabl. [IpaBuio da3 u
ero BeIBOJ. Kitaccugukanys rereporeHHbIx
CHCTEM.

OJHOKOMITOHEHTHBIE CUCTEMBI. Y paBHEHHE
Knaneiipona-Knaysnyca. DHaHTHOTpPONHBIE U
MOHOTPOITHBIE ()a30BBIE TIEPEXOIBL.
JlnarpamMmbl COCTOSTHUS IBYXKOMIIOHEHTHBIX
cucreM. Tunel tunarpamm cocrosinus. [IpaBu-
70 ¢a3s.

JlnarpamMmbl COCTOSTHUSI TPEXKOMIIOHEHTHBIX
cucreM. TpeyronsHuku ['u606ca-Pozedboma.

KP

TepMmoauHamuka
pacTBOpOB

VY4eHne o napiuagbHbIX MOJIBHBIX BEIHUYU-
Hax. CBolicTBa napuuaIbHbIX MOJIbHBIX BE-
JINYHH.

TepmonnHamuka pacTBopoB. TepmMoauHaMu-
yeckas Kiaccuukanus pactBopoB. [laBie-
HUE HACBHIIIEHHOT'0 Tapa *HJIKHUX PacTBOPOB.
3akoH Payns. OTkioHeHus ot 3akoHOB Pay-
Js1.

PactBopumocTts. Ypasuenue Llpenepa. D0y-
7no- ¥ Kpuockonusi. OCMOTHYECKHE SBJICHUS.
VYpasuenue Baut-I'odda.

PaBHOBecue xunkocth-nap. 3akonsr [ n66ca-
Konosainosa. /luarpammel cocrosinus. Pazne-
JIEHUE BELIECTB ITyTEM IEPETOHKH. A3€0-
TPOITHBIE CMECU U X CBOMCTBA.

KP

DNEKTPOXUMHUS

OnekTpoxumusi. OCOOEHHOCTH IEKTPOXH-
MHUUYECKUX PEAKIUU. DIEKTPOXUMUYECKAs
LEMb U €€ KOMIIOHEHThI. CTPYyKTypa 3JIeKTPO-
XHUMWH, €€ pa3eibl, MPUKIATHBIC ACTICKTHI.
Pa3BuTHne npeacraBiieHU O CTPOCHUU pac-

KP
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TBOPOB JIEKTPOJIUTOB (Moaenu I'porryca,
dapanes, Apperuyca). Teopus 3IeKTpOIIH-
THUYECKON JUCCOLHALNY, €€ KPUTUUECKHI
aHaJIN3.

OHeprus KpUCTANIMYECKON PELLIETKU U JHEP-
rvsi conbBaTauuy. MoH-IunoapHOe B3auMo-
JIEIICTBUE B paCTBOpAaX 3JEKTPOIUTOB, MOJIe-
11 bopHa, NpUYMHBI YCTOWYUBOCTH HOHHBIX
CUCTEM.

HoH-noHHOE B3aMMOJEICTBHE B pacTBOpax
AJIEKTPOJIUTOB U €0 TEPMOJMHAMHYECKOE
onucanue. [lonsTue cpeaHelr HOHHOM aKTUB-
HOCTH M CPEJHETO0 MOHHOTO KOd(PHUIIHEeHTa
AKTUBHOCTH, UX CBSI3b C MHMBUIyaJIbHBIMU
XapaKTepUCTUKAaMU NOHOB.

OcHoBHBIE fonyLIeHUs Teopun Jlebas-
Xrokkensi. Mozens HOHHOH aTMOCcQepEl, 1Mo-
TEHIMAaJ HOHHOM atMocepsl. Cxema BBIBOJIA
npenensHoro 3akoHa Jlebas-Xrokkes.
YpaBHeHUs U1t KOAPPHUIHEHTa AKTUBHOCTH
BO BTOPOM U TPeTheM MPUOIHKEHUN TEOPUU
Jebas-Xrokkens. MeToibl 3KCiepuMEHTalb-
HOTO ofpeieneHus K03(h(HUIMEHTOB aKTHUB-
HOCTH.

ITonBukHOCTH HOHOB 1 3ak0H Kounbpayia.
Yucia nepeHoca MOHOB U METOABI UX OIpe-
nenenust. OcoOble ciyyau 3J1eKTPOIPOBOIHO-
CTH 3JIEKTPOJIUTOB. 3aBUCUMOCTb IOJBUKHO-
CTH MOHOB, YUCEJI IIEPEHOCA, IIEKTPOIPO-
BOJHOCTH OT KOHIIEHTpAIMH B paMKax Teo-
pun Jle6as — Xrokkenst — OH3arepa. Diek-
TpoopeTryecKuil 1 penakcaroHHbIN (-
¢extbl. OnbiThl Buna u Jlebas — @anpkenra-
reHa.

DIEKTPOXUMHUUYECKHE LEMH, FTIEKTPOAHbBIE
MOTEHILIMAJbI, JIEKTPOABMKYIIAS CHIIa
(OHC). YpaBuenue Hepuera 1i1st 31€KTpoI-
HBIX moTeHuanoB u IJC.

Knaccugukarus 371eKTpo10B U IEKTPOXHU-
MHYECKHUX 1eneil. KOHIeHTpalmoHHbIE e
¢ mepeHocoM u 6e3 neperoca. Merox 3/1C
JUTst onpeiesnieHns Ko GUIMEeHTOB aKTUBHO-
CTH.

Merton OJIC nst onpeaeneHus TepMOoIUHA-
MUYECKUX XapaKTEPUCTHUK IJIEKTPOXUMHUYE-
CKUX peaKlUii: N3MEHEHUs SHTPONHH, IH-
TaJIbIINHU, CBOOOIHOM SHEPTUHU, KOHCTAHT
paBHOBECHSI U HECTOMKOCTH KOMIUIEKCHBIX
COEMHEHUM U Jp.

XuMHyeckas Ku-
HETHKa

Xumnueckast kKnHeTrka. OCHOBHBIE TOHSITUSI
XUMHYECKOW KUHETUKU. CKOPOCTh PEaKIvu.

KP
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Kunernueckue ypasuenus. [lopsnok u mosne-
KYJSIpHOCTb peakiuu. Kunernueckuii 3akoH
JIEUCTBUA MacC, €ro IPUMEHEHHUE.
3aBUCHUMOCTb KOHCTAHTBI CKOPOCTH OT TE€M-
neparypel. YpaBHeHue Appeanyca. D dek-
THBHAs U UICTUHHAS YHEPrUs aKTUBALIUH.
HeobOparumblie peakiiuu nepBoro u BTOporo
nopsiaikoB. OnpenieeHne KOHCTaHThl CKOPO-
CTH, TIOpAJIKA PEAKIIMH, SHEPTUU aKTUBAIIIN
U3 pe3yJbTaTOB KUHETUYECKUX IKCIIEPUMEH-
TOB.

00630p TeOpETHUUECKUX MPEACTABICHUN B XU-
MUYECKOM KMHETHUKE. Teopus coynapeHuii u
Teopusi aOCOMIOTHBIX CKOPOCTEN peakiinii Ha
npuMepe OUMOIEKYJIIPHON PEaKIIUH.

Merton akTuBHOrO KOoMIuiekca. [loBepxHocTb
MOTEHIIMAIBHOM SHeprun. Cxema BhIBOIA
YpaBHEHUS JJIs1 KOHCTaHThI CKOpOCTH. Tep-
MoOJIMHaMU4eckuil acrekt Teopuu. CBo6O -
Hasl SHEPTHsI, SHTAJIBITNA, YHTPOIIUS aKTHBA-
LUH.

KuHernka cnoXHbIX XUMHUYECKUX PEAKIUM.
depMEeHTATUBHBIE PEAKIINH.

OO61ue npuHLHMIBEl KaTanu3a. [Ipumeps! me-
XaHU3MOB KaTaJIUTHYECKUX PEaKIIUil.
KoneOaTenbHble XUMUYECKUE PEAKLIUH.

[Tpumeuanue: KP — konTponbHas pabora

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ne HanmenoBanue TeMarnka NpakTUYECKUX 3aHATUN dopma TeKyIero
- paszuena (cemuHaApOB) KOHTPOJIS
1 2 3 4

1. |OcHOBBI XUMHUYE-
CKOW TepMOJIH-
HaMUKHU

3akoH AeicTByronmMX Macc. Buapl KoH-
CTaHT PABHOBECHS U CBSA3b MEXKIY HUMH.
N3orepma Bant-I'odda. Onpenenenus
HaIpaBJIEHUs1 CaMOIIPOU3BOJIBHOTO MPOTEKA-
HUSI XUMAYECKOU PEaKIMy 10 HaYaJIbHOMY
COCTaBY peaKIIMOHHOU cMecu. PacueT KoH-
CTaHT PAaBHOBECHUS XUMUYECKUX PEAKITUN C
WCIOJIb30BaHUEM TaOIUI] CTAaHJAPTHBIX 3HA-
YEHUN TEPMOJTIUHAMHYECKUX (PYHKITUH.

3aBUCUMOCTh KOHCTAHThI PABHOBECHS
XUMUYECKON PEaKIUu OT TEMIIEPATyPHI,
ypaBHEHHE U300apbl U N30XOPbI XUMUYIECKOM
peakmuu. Pacuét u3MeHeHus SHTAIbINH,
BHYTPEHHEN SHEPTrUU U SHTPOIUU B XUMHUYE-
CKOI peakliiu ¢ UCIOIb30BaHUEM ypaBHE-
HUS U300apbl U U30XOPHl XUMUYECKOH peak-
1007078

Brnusinue o0riero qaBiaeHHs peakiiuoH-
HOM CMeCH Ha €€ COCTaB.

Pacuer paBHOBECHOTO COCTaBa peaKIy-

KP, ycraslii onpoc

7




OHHOM CMECH 110 KOHCTAHTE PAaBHOBECHUS.
CBs3b ypaBHEHHE N300apbl U N30XOPbI XU-
MHYECKOU peakluy U npuHuumna Jle-
[IlaTenbe.

@da30BbI€ pABHO-
BECHS

OcHoBHble TIOHATHS: (Da3a, KOMIIOHEHT,
CTeneHu cBOOObI. YcioBHe Mexk(a3zHOro
pasHoBecusi. [IpaBuio a3 ['n66ca.

@da3oBble IHArpaMMbl COCTOSIHUS OJHO-
KOMIIOHEHTHBIX CHUCTEM, MX aHaiu3 (Boja,
cepa, hochop, TMokcua yriepoaa).
Vpasuenue Knaneripona. Ypasuenue Kia-
neipona — Knaysuyca. Pacuérel ¢ ucnomnp3o-
BAHHMEM 3THUX ypaBHEHUU: JaBJICHUS mapa
HaJ KUJKOM u TBEPAOH (a3oii, TeMmepary-
pHI IUIABJICHUS TIPU 3a/IaHHOM JaBJICHUU, U3-
MEHEHUS PHTAJBIUH MPU (Pa30BOM IEPEX0-
Ie.

@da3oBble AMArpaMMbl COCTOSIHHS JIBYX-
KOMITOHEHTHBIX CHUCTEM, MX aHaJIM3: CHUCTe-
MBI «T — ». C 3BTEKTUKOW, C HEOTPaHUYEH-
HOM PacTBOPUMOCTHIO KOMIIOHEHTOB B KHUJI-
KOM U TBEPJIOM COCTOSIHUU, C OTPaHUYEHHOMN
pPacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM
COCTOSIHMM, C KOHI'PY?PHTHOM TOYKOH IlJIaB-
JIEHUs, C UHKOHIPYSHTHOM TOYKOM IIaBe-
Hus. Pasnenenue cMeceil METOAOM 30HHOU
TIJIaBKH.

Cucremsbl «GK — I»: C HEOTPAaHUYEHHOMN
pPacTBOPUMOCTHIO KOMITOHEHTOB B JKHJIKOM
COCTOSIHMM, C TOYKOHM aszeorpora. Pasnene-
HUE BENIECTB MyTeM Tmeperonku. Ilpocras
MepPEeroHKa, ApOoOHasi MEpPeroHka, pPeKTU(U-
Karusi.

Cucrembl «K1 — %K2» C OTPaHUYEHHOUN
PacTBOPUMOCTBIO B KUIKOH (a3ze.
[Ipocreiimme quarpaMMbl COCTOSIHUS TPEX-
KOMIIOHEHTHBIX CUCTEM. TpEeyroiibHUKU
['n66ca u Pozeboma. AHammM3 CUCTEMBI «T —
» C IBTEKTUKOMU; «K1 — %K2» C OTpaHUYEH-
HOHM PacTBOPUMOCTHIO KOMIIOHEHTOB B JKH/I-
KOM COCTOsIHUH. Pacripeenenne TpeTbero
KOMITOHEHTa MEXKy IBYMS KUJIKUMU (aza-
mu. Koaddumment pacnpenenenus. Beine-
JICHHE KOMIIOHEHTa U3 pacTBOpPa METOJIOM
SKCTpaKIIUH.

KP, ycraslii onpoc

TepMmoauHamuka
pacTBOpOB

[TapuuanbHble MOJIBHBIE BEIMYMHBI, HUX
OTIpe/IeJICHUE W3 OIBITHBIX JaHHBIX IS OW-
HapHbBIX cucTeM. [ 'paduueckue MeToas! (Me-
TOJ, OCHOBAaHHBIM Ha OCHOBHOH (QopMyJie
JUISL TapLUaIbHOM MOJIBHOW BEJIMYMHBI U ME-
TOJ OTPE3KOB). AHAIUTHYECKHH MeToxa (10
W3BECTHOMN 3aBUCUMOCTH COOTBETCTBYIOIIETO

KP, ycTHbIii onpoc
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CBOWCTBA PacTBOpa OT KOJUYECTBA KOMIIO-
HEHTa B pacTBOpE).

Pacuer naprumanbHON MOJBHOW BETUYHHBI
KOMIIOHEHTA B paCTBOPE 110 U3BECTHOM 3aBH-
CUMOCTH NaplyajbHON MOJBbHOW BEJTUYMHBI
JPYroro KOMIIOHEHTA OT €r0 MOJIbHOM 1011
B pacTBOpE.

3aBUCUMOCTh JaBJIEHUS HACBHIIIEHHOTO
rmapa pacTBOPUTENSI HAJ pPacTBOPOM OT
MOJIBHOM JI0JIM PACTBOPEHHOI'O BEIECTBA,
3aKoH Payus.

3aBUCUMOCTh JaBJIECHUS HACBHIIIEHHOTO
rapa JETy4ero pacTBOPEHHOIO BEILECTBA
HaJl paCTBOPOM OT €ro MOJIBHOM JIOJH B pac-
TBOpE, 3aKOH I eHpu.

Pacuer akTHBHOCTEH U KOX(PPUIIUEHTOB
AKTUBHOCTH KOMIIOHEHTOB HAa OCHOBE 3aKO-
HOB Payns u I'enpu.

3aBUCUMOCTh TEMIIEpaTyphl Hauajaa Kpu-
CTAJUIN3alMy PAaCTBOPUTENSI U3 PacTBOpa OT
MOJISUIbHOM KOHILIEHTPAallUM PacTBOPEHHOTO
BELIECTBA B MPEJEIIbHO Pa30aBIIEHHOM pac-
TBOpe. YpaBHenue lllpenepa.

3aBUCUMOCTh  TEMIIEpPaTyphl  KUIEHUS
pacTBopa OT MOJISUIBHOW KOHUEHTpAIuu pac-
TBOPEHHOTO BEIIECTBA B IpPEIEIbHO pa3daBs-
JICHHOM pPacTBODE.

OcmoTnyeckoe JaBi€HHE IpeleiabHO
pa3baBiIeHHOrO pacTBOpa. YpaBHeHue BaHT-
Todaoa.

Pacuer mossipHOI Macchl paCTBOPEHHOIO
BEIIECTBA C MOMOIIBIO KOJJTUTATUBHBIX
CBONCTB.

DNEKTPOXUMHUS

TepMonnHaMu4yeckoe ONMMCAHUE NOH-
HMOHHOIO0 B3auMojeicTus. Pacuer cpennero
KO3 pHIIMEeHTa aKTUBHOCTH B IIEPBOM, BTO-
POM U TpeTbeM IpulkeHnn Teopun [edas
— XIOKKEJI.

HepaBHoBecHbIe sIBIIeHUS B paCTBOPAX dJIEK-
TposuToB. nddy3nonnslit noreHMam.

VY aenbHas U SKBUBAJICHTHAS 3JIEKTPOIPO-
BoAHOCTh.Yucna nepenoca. [lonBuxHocTH
MOHOB ¥ 3ak0H Kombpayma. 3aBUCUMOCTh
MOJIBJKHOCTEH U YHCET IEPEHOCA HOHOB OT
KOHIIEHTpAallMu B paMKax Teopuu Jledast —
Xrokkens — OHzarepa.

PaBHOBecCHBIE ANEKTPOXUMUYECKHUE 1IETIH U
nx DJIC. ®opmyna HepHcra n ypaBHEHUE
I'm66¢ca — I'enmpMmromnbira. OnpeaeneHne Ko-
3¢ (HUIMEHTOB AKTUBHOCTHU M YUCEI MTEPEHO-
ca Ha ocHoBe n3Mmepenus IJIC.

KP, ycTHbIii onpoc
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5. |Xumunueckas xu-
HETUKa

dopmalibHasg KUHETHKA HeOOpaTUMbIX peak-

LIUH [IEPBOTO, BTOPOIO U TPETHETO MOPSIKOB.

Mertoab! onpezieneHust MopsaKa U KOHCTaH-
Thl CKOPOCTHU PEaKLMH. 3aBUCUMOCTh KOH-
CTaHThl CKOPOCTHU OT TEMIIEPATyphl. Y paBHe-
Hue AppeHuyca.

dopmanbHasg KUHETHKa XUMUUYECKHX CIIOK-
HBIX (00paTUMBIX, MapajIeNbHbIX, TOCIEI0-
BaTEJIbHBIX ) PEAKLIHUH.

KP, ycTHbI# ompoc

[Ipumeuanue: KP — koHTpOsIbHASI paboTa

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecneYeHUs JJIs1 CAMOCTOATEIbHONH padoThl
00y4YaOIIHUXCS 10 JUCHHUILIMHE (MOLYJII0)

Bun CPC

[TepeueHs yueOHO-METOAMICCKOTO 00SCTICUCHUS JUCIIUILTAHBI
TI0 BBITIOJIHEHHIO CAMOCTOSTEIBHOM paboThI

2

3

1 |IIpopabotka yueOHOTO
(TEOpPETUYECKOT0) MaTe-

puana

1. ITonoBa, A. A. ®u3nueckast Xumusi [ IJIEKTPOHHBIN pecypc] :
yuebHoe ocobue / A. A. [lonosa, T. b. [Tonosa. - Cankt-
[TerepOypr : Jlanb, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (PM3HUYECKON XUMUU: ydeOHOE TIOCOOHE IS CTY ICH-
TOB By30B (B 2 u.). Y. 1. Teopus. B.B. Epemun u ap. M.:
BUHOM. JlaGopatopust 3Hanuii. 2013.

3. OcHOBBI (hM3HUECKOI XUMUU: yueOHOE TTocoOue IS CTy/ IeH-
TOB By30B (B 2 4.). Y. 2. 3anauu. B.B. Epemun u ap. M.:
BMHOM. Jla6opatopus 3Hanuii. 2013.

4. duznyeckas XuMus [ DIEKTPOHHEBIN pecypc] : yueOHoe moco-
6ue /I'. B. bynunopoga, 1O. I'. 'anameraunos, X. M. Spomies-
ckas, B. I1. bBapabanos ; MunuctepcTBo 00pa3oBaHUs U HAYKU
Poccun, @enepanbHoe rocyJapcTBEHHOE O10KETHOE 00pa3oBa-
TEJIBLHOE YUPEKICHNUE BBICIIETO TPO(EeCcCHOHATEHOTO 00pa3oBa-
Hus KazaHckuil HallMOHABHBIN HCCIeI0BaTENbCKUI TEXHOIOTH-
yeckul ynusepcurer. - Kazans : U3n-so KHUTY, 2012. - 396 c.,
wi. - http://biblioclub.ru/index.php?page=book&id=258360

5. Meronnveckne peKOMEHIAIH K OPraHU3alluy ay TIMTOPHOH H
BHEAYJUTOPHOM (CaMOCTOSTENbHON) pabOTHI CTYIEHTOB: METO-
nudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky06anckwuii roc. yH-T,
2018. 89 c.

2 |([loaroroBka K BBITIOJIHE-
HUIO JJA0OPATOPHBIX pa-

oot

Metoaudeckue peKOMEHAAMM K OpPraHu3allid ayJIuTOPHOM H
BHEAyIUTOPHOHN (CaMOCTOSTENIbHOM) padOThl CTYAEHTOB: METO-
nuaeckne ykazaHus / coct. T.II. Cropoxenko, T.b. IlounHoK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aHnckuii roc. yH-T,
2018. 89 c.
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https://e.lanbook.com/book/63591#authors
http://biblioclub.ru/index.php?page=book&id=258360

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYalOIIUXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3J0POBBS M BOCIIPHUATHS UHPOPMAIUH:

JUis 11 ¢ HapyIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIpUPTOM,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

Jjig U1 ¢ HapyIIeHUsIMU CyXa:

— B mieyaTHoM hopme,

— B popMe JIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI MepedyeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTA 00Y-
YaIOLIUXCS.

3. O0pa3oBaTesbHbIC TEXHOJIOTHH

st hopMupoBaHus TpoecCHOHATBHBIX KOMITETCHIIMH B MPOLIECCE OCBOCHHUS Kypca HC-
MOJIb3YETCSl TEXHOJIOTHS TPO(heCcCHOHATbHO-PA3BUBAIOIIET0 00yUeHUs, TPelyCcMaTpUBAIOLas He
TOJIBKO IIepeAady TEOPETHYECKOr0 Marepuana, HO M CTHUMYJIMPOBAHME IIO3HABATENIBHBIX JIEH-
CTBUHM CTyJIeHTOB. YacTh JIEKIIMOHHBIX 3aHATUH MPOBOAMUTCS B (opMe MpoOseMHbIX Jiekuuid. B
paMKax JIabopaTOPHBIX U MPAKTHUECKUX 3aHATUN MPUMEHSIFOTCS METO/IbI IPOEKTHOTO 00YYEeHHUSI,
HCCIIE0BATENIbCKUE METOIBI, METO/I KOHKPETHBIX CHTyalui. B mponecce caMoCTOATENbHOU 1esI-
TEIBHOCTHU CTYJIEHTHI YIIyOJSIOT U PaCIIUPSIOT TEOPETUUECKHE 3HAHUS, PELIAIOT pacuéTHhIC 3a-
Jadd, TakXke 3aJaHus, He TpeOyrolue pacy€ToB, HO JJISl BBINOJHEHUS KOTOPBIX HEOOXOAMMO
riry0OKO€ 3HaHHE COOTBETCTBYIOIIEIO TEOPETHUECKOTO pa3jena.

Jlnst . ¢ orpaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbSI IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTallU} C UCIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

Komu-
Bup 3ansTus HcnonszyeMbie ”HTEpaKTUBHBIE 00pa30BaTEellb-
Cemectp YECTBO
(JI, I1P, JIP) HbIE TEXHOJIOTUHU
9acoB
) 1P becenpr 10
Paz6op curyanuit 25
Pabota B ManbIx rpynmnax 10
6 1P Becennl 10
Pa3bop cutyauuit 25
PaboTa B MasbIX Tpynmnax 10
Hmoezo: 90

4. OueHo4YHbIe CpeACcTBA I TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMEeKYTOYHOM
aTrecTauuu
4.1 ®oHJ OLIEHOYHBIX CPeJICTB IS NMPOBeIeHNs TeKyel aTTecTauu

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 1
1o Kypey «®duznyeckas XuMush»
Tema «TepMoauHaMUKa XUMUYECKOTO PABHOBECHUS»

1. M3BecTHO, YTO XJIOPUJ AaMMOHHUS BO3TOHSETCS MPH HArpeBaHUU 3a CUET MPOTEKaHUs peaKkluu
NH4Cl¢s) = NH3z) + HCI (). Paccuntats, Kakoe naBieHue OyJET CO3/1aBaThCs B MpeaBapH-
TEJIbHO BaKYyMMHPOBAaHHOM PEaKIIMOHHOM COCyJie, 00beM KOTOpOro paBeH | J, mpu Temrie-
parype 25°C, eciu B Hero BHeCTH 5 T xjopuaa ammoHus. {15 6asoB}

2. Ilpu temmeparype 155°C B peakIIMOHHOW CMeCH, B KOTOPOI MPOTEKAET peakiys TUCCOLra-
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uu qumepa okcraa asota (IV) N2Os = 2NO», paBnoBecubie gaBienust N2Os u NO2 paBHBI
coorBercTBeHHO 0,0269 atm. u 2,00 arM. Paccuuraiite ctanmaptHyto sHepruto ['m60ca stoi
peakuuu npu Temmeparype 155°C. {5 6ayoB}

. B 3akpeiThiii cocyn momeniensl 0,300 momns Har), 0,400 monst ) u 0,200 mons Hlq) nmpu
temmeparype 870 K u obmem manenun 1 Gap. Paccumraiite xoimyecTBa KOMIIOHEHTOB B

PaBHOBECHOW CMECH, €CIM KOHCTaHTa paBHOBecus peakuuu Hor) + lor) = 2HIl) paBra K =
870. {10 6anmnoB}

BAPUAHT KOHTPOJIBHOU PABOTHI Ne 2
Jucuummmza «PuznuecKas XUMHUASD)
Tema «Tepmonunamuka (pa3oBbIX paBHOBECUI

. Ipu 273,15 K sHTanbIMM HCTIAPEHUS BOABI U IUIABJICHHS JIbJa BOJBI paBHBI 599,2 JIx/T u
83,88 Jx/r coorBeTcTBeHHO. JlaBiaeHMe mapa BOAbI Hal KUAKON Bomoi mpu 273,15 K paBHO
610,6 ITa. PaccunraiiTe naBieHue mapa Boabl Haa ¢a3oit apaa npu 258,15 K, cunras, uyto u3-
MEHEHHE SHTAIBIINK HE 3aBUCUT OT Temnepatypsl. {10 GamnoB}

. IIIOTHOCTH JKUIKOTO W TBEPIOro oyioBa npu Temmeparype miaienus (505,05 K) pasubl
6,980 r/™Mn u 7,184 r/MI COOTBETCTBEHHO. ODHTANbIMs IUIABJICHHUS OJOBa paBHa 5,873
k/[x/mMonb. Onpenenure Temnepatypy miaBieHus ojoBa noj AasienueM 500 atM. MonsipHas
Macca oyioa paBHa 118,7 r/moinb. {5 GamioB}

. YKa3zaTbh: a) Kakue (a3pl HAXOIATCS B MOJIAX JUArpamMMbl (0OpaTuTe BHUMAaHUE, YTO B BEpPX-
HEM I10JIe HaXOAMTCS JkuaKas (aza); 0) kakue (a3bl HAXOAATCS B PAaBHOBECHH Ha JIMHUSX U B
XapaKTEePHBIX TOYKaX AuarpaMmbl. OMUIINTE, KAKUE MPOIECCHI MPOUCXOIST MPU OXJIaXKICHHH
pacmaBa, umeromero cocraB 60% ar. kommonenta B u temmneparypy 1100°C; moctpoiite
KPUBYIO OXJIQXKICHHS dTOro pacruraa fo0 temmeparypbl 300°C. Paccumraiite yucio creme-
HE# cBOOO/IbI HA KaKIOM ydacTke 3Toi KpuBoi {13 6ayioB}
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BAPUAHT KOHTPOJIbHOM PABOT Ne 3
Jucnunnuna « Duzndeckas XuMus»
Tema «PacTBOpBI HEANEKTPOIUTOB. [1apianbHbie MONIBHBIE BEIMYUHBI.
Koaddunnents! aktuBHocTH. KosumuraTuBHbIE CBOICTBA pacTBOPOB)

#63°

1. Bonauslit pactBop cynbdata Maraus BeaET cedst mo-paznomy. IIpu 18°C oOmuit o0beM pac-
TBOpa (MJ1), oOpasyromierocs u3 1 Kr BOAbI, 3aBUCUT OT MOJISIBHOCTH B COOTBETCTBUU C ypaB-

nernem V =1001,21+34,69(m—0,07)* u 5To ypaBHeHHEe TIPUMEHHUMO 10 KoHIeHTpamuu 0,1

MOJIB/KT. KakoB mapiiuanbHbIi MOJTBHBIA 00BEM: a) oM 1 0) BOJIBI TPH KOHIICHTPAIIMH COJIN
B pactBope paBHoii 0,05 monb/kr? {10 6aoB}

2. B npuBenénHoii HIbke TabIuUIle JaHO JaBlieHUE MapoB cMeceil noaucroro stuna (l) m stuna-
nerara (A) npu 50°C. PaccuuTaiite K03 UIIMEHTH aKTUBHOCTH HOAMCTOTO 3TUJIA MPU ITHX
KOHIICHTPAIUsX Ha OCHOBE 3aKOHa [ eHpH, paccMaTpuBasi HOAMCTBIA THII, KaK paCTBOPEHHOE
BentecTBo {10 6ansioB}

Xi 0 0,0579 | 0,1095 | 0,1918 | 0,2353 | 0,3718 | 0,5478 | 0,6349 | 0,8253 | 0,9093 | 1,000
g; “:::[ 0 28,0 57,7 87,7 105,4 155,4 213,3 239,1 296,9 3225 353,4
g?’ ?TM 280,4 266,1 2523 2314 220,8 187,9 1442 122,9 66,6 38,2 0

3. OO6beMHas 1011 @ ra30B, COAEPKAIIMXCS B BO3AYXE, U UX PACTBOPUMOCTH B Boje Vy;, (00beM
rasa npuBeJieH K ycioBusiM 1 atm., 278 K) npu HOpMaIbHOM JIaBJICHUU JIaHbI B Ta0JIUIE

Ta3

(O]

N2

Ar

CO;
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o, % 00. 20,96 78,1 0,9 0,04
Vyg, M3V 0,0429 0,0209 0,057 1,424
PaccuntaiiTe mMaccoByr 10110 JUOKcHaa yriepona B Boje npu 278 K u maBnenun 7,1
at™.{10 6a0B}

BAPUAHT KOHTPOJIbHOM PABOThI Ne 4
1o Kypcy «dusndeckast XUMUs»
1o Teme "DnekTpoxumus”’

1. TTosicauTe, 4TO HA3BIBAIOT «MOHHOM aTMOC(epoit». B Kakux cirydasix, 3TO MOHATUE UCIIONIb3Y-
ercs B ¢usnueckoit xumuun? IlpuBenure He MEHEE TPEX ypaBHEHUH, KOTOPBIC BBIBOISATCS, U
3(PEeKTHI, KOTOPBIE OOBACHSAIOTCS CYIIECTBOBAHHEM HOHHON aTMOC(EPHI.

2. Ompenienute MOHHYIO CHITy M KO3()(UIMEHT aKTMBHOCTH MOHA KAJIBIUS B PAacTBOpE, COMEP-
xariem 1,62 r Ca(HCOz3)2 B 250 r BOfBI.

3. Paccunrare pH Oydepnoro pacrBopa, nmpurorosieHHoro cmemuBanuem 20 mi 0,2 M pactso-
pa NaoHPO4 1 50 M1 0,5 M pactBopa NaH2POa.

4. VnenbHas snexTpornpoBoaHocts 0,135 Monp/m pacTBOpa NPOMMOHOBOW KHCIOTHI paBHA
4,8-102 Cm/m. PaccuntaTh MOISPHYIO 3IEKTPONPOBOAHOCTb MPOMHMOHOBOH KHCIOTHI, KOH-
CTaHTYy IMCCOLMAIMU KUCIOTH 1 pH pacTBopa.

5. OJIC snemenTa Pt | H2 | HBr | AgBr | Ag B mupokoM HHTEpBaje TEMIIEPaTyp OMHCHIBACTCS

YpaBHCHUECM:
E°(B) = 0,07131 — 4,99-1074(T — 298) — 3,45-10°5(T — 298)2.

Paccunrate AG®, AH®, AS° peakniuu B astemenTe mpu 25°C.

BAPUAHT KOHTPOJIbHOU PABOTHI Ne 5
10 Kypcy «@u3nueckast XUMHs
o teMe " Xumnueckas KuHeTuka "

1. Uzyuanace peakisi MeXAy MPOMHOHOBBIM aJbJICTHUIOM M CHHHJIBHOW KUCIOTOHW B BOJHOM
pactBope nipu 25 °C. B 0ZHOM W3 ONBITOB B Pa3jWYHbIE MOMEHTHI BPEMEHH ObLIH IOIyYEHbI
CIIe/TyFOIIME KOHIIEHTPAIIUH:
Bpewmst, mun 2.78 5.33 8.17 15.23 | 19.80 0
[HCN], Momb/n 0.0990 | 0.0906 | 0.0830 | 0.0706 | 0.0653 | 0.0424
[C3H7CHO], monw/n | 0.0566 | 0.0482 | 0.0406 | 0.0282 | 0.0229 | 0.000

KakoB mopsiIok peakiuy 1 4eMy paBHO 3HaYCHUE KOHCTAHThI CKOPOCTH K ?

2. KOoHCTaHTBI CKOPOCTH JIJIsl peaKIIMH BTOPOTO TMOPSIKa aTOMOB KHCIIOpOa ¢ O€H30JI0M paBHBI
1.44x107 mpu 300.3 K, 3.03x10’ mpu 341.2 Kwu 6.9x107 npu 392.2 K. Haiimure npendKkCroHeH-
[IUATBHBI MHOXXUTEIb U SHEPTHUIO aKTHBAIIHH.

3. Peakmus PAa3JI0KCHUA ICPCKUCU OcH30MIIa MMPOTCKACT KaK pCaKlusd ICPpBOro nmopgaKa. HCpI/IOIl

MOJTyTpeBpallleHns TepeKucu OeH3ousa B JaHHBIX YCIOBUIX paBeH 4,9 muH. OnpeaenuTts BpemMs
paznoxenus 83,0% nepexucu 6eH3ouma.
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9.

4.2 ®oHI OLIEHOYHBIX CPEIACTB Il MPOBEAeHUSA MPOMEKYTOUYHOM aTTecTalluu

Bormpock! k KypcoBbIM SK3aMEHAM

XuMHu4eckasi TEpMOANHAMUKA

N3menenue sneprun ['m66ca u sHeprum ['enpbmrosibiia B XUMHYECKOW peakiui. XHUMHYe-
CKasl IepEeMEHHasl.

YpaBHeHue U30TepMBbl XUMHYECKOU peaknnu Bant-I'odda. Onpenenenrne HanpaBieHHs ca-
MOIIPOU3BOJIBHOTO MPOTEKAHUS XUMUYECKON peakiM MO0 HAYaJIbHOMY COCTaBy PEaKIMOH-
HOH cMecH.

3aKkoH HeﬁCTBYIOMHX macc. Pa3znmuneie BU/IbI KOHCTAHT PaBHOBECHUA U CBA3b MCIKAY HUMU.

Pacyer KOHCTaHT paBHOBECHS XMMHUYECKUX PEAKIMil C MCIONb30BAHUEM TaONUIl CTaHAAPT-
HBIX 3HAYCHUH TEPMOAMHAMUYECKUX (DYHKIIHI.

3aBUCUMOCTh KOHCTAHTBl XMMHYECKOH peakluu OT TeMIepaTypbl. YpaBHEHHE H300apbl
(M30XOpBl) XMMUUYECKOH peakLuu.

CBs13b ypaBHEHHE U300apbl U U30XOPbI XUMUYECKOM peakiuu u npuHiuna Jle-Illarense.

Pacuer koHCTaHT paBHOBECUS] XUMUYECKUX pEaKLUi, UCIIOJIb30BAaHUE YPAaBHEHUN N300apbl U
U30XOPBI.

Pacuér n3meHeHuns SHTAIBINY, BHYyTPEHHEW SHEPIUU U SHTPOIIMHU B XUMHUYECKON PEAKINH C
UCIIOJIb30BaHUEM YPAaBHEHMSI H300apbl U H30XOPbl XUMUYECKON peaKIuy.

Biustaue oOriero gaBiaeHUs: peakiimOHHON cMecH Ha €€ COCTaB.

10. Pacuer PaBHOBECHOI'O COCTaBa peaKHHOHHOﬁ CMCCH 110 KOHCTAHTC PaBHOBECHUA.

®a30BEIE paBHOBECUSA

OcHoBHbIE TIOHATHS: (Da3a, KOMIIOHEHT, CTETIEHH CBOOOBI. Y ClIOBUE MEXK(Pa3HOTO paBHO-
BECHUS.

[TpaBuiio ¢a3 I'nb66ca u ero BeiBoJ. Kitaccugukanus reTeporeHHbIX CUCTEM.

da3oBble TuarpaMMbl OJJHOKOMIIOHEHTHBIX CHUCTeM (Boja, cepa, Gocdop, AMOKCU yriie-
pona).
VYpasuenue Kianelipona, ypasaenue Knaneiipona — Kiaysuyca, ux BBIBOJI.

Pacuétsl ¢ ucnons3oBanueMm ypaBHeHunil Kimaneipona, Knaneiipona — Knaysuyca: nasine-
HUS Tapa HaJ KUIKOM U TBEPIOH (azoll, TeMnepaTyphl IJIaBICHUS PU 33JaHHOM JIaBlie-
HUU, U3MEHEHUSI SHTAIBIINU TP (Pa30BOM MEPEXOIE.

®dazoBas AuarpamMmma COCTOSIHUA I[ByXKOMHOHCHTHOfI CHCTEMBI «T — K» C 9BTEKTHUKOM.

d)a3013},1e JII/IanaMMI)I JIBYXKOMHOHCHTHBIX CHUCTEM «T — X» C HeOI‘paHH‘-IeHHOfI paCTBopI/I-
MOCTBKO KOMITOHEHTOB B HJKOM M TBEPJIOM COCTOSHHMU. Paznenenue cmecel METOAOM
30HHOI IIaBKU.

da3oBbIe AuarpaMmbl IBYXKOMIIOHCHTHBIX CUCTEM «T — K» C OFpaHquHHOﬁ PacTBOPUMO-
CTbI0O KOMIIOHECHTOB B TBEPAOM COCTOSHHUMU.
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10.

11.

12.

13.

14.

15.

16.

®da3zoBasg aAuarpamMma JIByXKOMIIOHEHTHOM CHUCTEMBI «T — » C KOHTPYIPHTHOW TOYKOM
IJIABJICHUS.

dazoBas JuarpaMma HBYXKOMHOHGHTHOﬁ CHCTEMBI «T — X» C HHKOHpr3HTHOfI TOYKOH
IJIaBJICHU .

da3oBbIe auarpaMMbl IBYXKOMIIOHCHTHBIX CUCTEM <«GK — II» C HCOFpaHquHHOﬁ PaCTBOPH-
MOCTBIO KOMIIOHCHTOB B ) KHJAKOM COCTOSAHUM. ASCOTpOHHbIe CMCCH.

Pa3nenenue BemecT mytem neperonku. [Ipocras neperonka, 1poOHas meperoHka, peKTH-
bukars.

JlnarpaMMbl COCTOSIHHS IByXKOMIIOHEHTHBIX CUCTEM K1 — JK2» C OrPaHMYEHHOW pacTBO-
PUMOCTBIO B XKHIKOH (asze.

I[pocreiimme auarpaMMbl COCTOSTHHS TPEXKOMIIOHEHTHBIX CHCTEM «T — 3K». TpeyroIbHUKH
['n66ca 1 Pozeboma. DBTEKTHKA B TPEXKOMIIOHEHTHOM CHCTEME.

HpOCTCﬁMHC AuarpaMmMmbl COCTOAHUA TPCXKOMIIOHCHTHBIX CHCTCM <OK1 — 2K2» C OI'paHH-
YEHHOM PaCTBOPUMOCTBIO KOMIIOHCHTOB B )KHUJIKOM COCTOSIHWH.

Pacnipenenenue TpeTbero KOMIOHEHTa MEXIy IByMs >kugkumu (azamu. Kosddunuent
pacnpenenenus. BpiieneHne KOMIIOHEHTa U3 pacTBOpa METOAOM dKcTpakuuu. OIHOKpaT-
Hasl SKCTPAKIIHS, JPOOHAS SKCTPAKIIUA.

TepMmoanHaMuka pacTBOPOB

TepmoanHaMudeckas Kiaccupukanus pacTBopoB. VaeanbHble, IpeaenbHO pa30aBIeHHbIE
U HeuJieajabHble paCTBOPBI.

[TapunanbHble MOJIBHBIE BEIMYMHBI, UX ONPEJCICHNE U3 OMBITHBIX JaHHBIX. [ paduueckue
METO/bI (METO/, OCHOBAaHHBI HAa OCHOBHOM (opMyJie A napuuaibHOW MOJILHON BEIUYH-
Hbl U METOJ| OTPE3KOB). AHAJIUTHUECKUH METOJ (110 M3BECTHON 3aBHUCHUMOCTH COOTBET-
CTBYIOLIETO CBOMCTBA pacTBOpa OT KOJIMYECTBA KOMIIOHEHTA B PacTBOPE).

3aBUCHMOCTh JIaBJIEHUSI HACBIIIEHHOTO Mapa PacTBOPUTENS HaJ pacTBOPOM OT MOJIBHOM
JI0JIM PacTBOPEHHOTO BellecTBa. 3akoH Payis. Pacuer MOsipHOM Maccel pacTBOPEHHOIO
BEIECTBA C NOMOUIBIO 3aKOHa Payirs.

3aBUCHUMOCTbD JIABJICHHS HACHIIIEHHOTO Mapa JIETY4ero pacTBOPEHHOr0 BEIIECTBAa HAJl pac-
TBOPOM OT €r0 MOJIbHOM J10JIM B pacTBOpe. 3akoH ['enpu.

Pacuer akTHBHOCTEH M KOA(P(PHUIMEHTOB aKTUBHOCTH KOMIIOHEHTOB HAa OCHOBE 3aKOHOB
Payns u I'enpu.

Pacuer mapunansHON MOJNBHOW BEJTMYMHBI KOMIIOHEHTa B PACTBOPE MO M3BECTHOM 3aBUCH-
MOCTH HapHHaJ'IBHOﬁ MOJBHOHM BEITHUYNHBI Apyroro KOMIIOHEHTaA OT €ro MOJBHOM J0JI1 B
pacTBope.

3aBUCUMOCTh TEMIEPATYPhl HadaJla KPUCTAJUIM3ALUNA PACTBOPUTENS M3 pacTBOpa OT MO-
JSUTBHOW KOHLIEHTPAIMM PACTBOPEHHOTO BEIIECTBA B MPEAETIbHO pa30aBlIeHHOM pacTBOpE.
Kpuockonuueckuit a¢¢dext. Pacyer MoisipHOIl Macchl pacCTBOPEHHOI'O BEIIECTBA C TIOMO-
LIbI0 KPUOCKOIIHH.

3aBUCHUMOCTh TEMIIEPaTypbl KUMIEHUSI pacTBOpPA OT MOJISUIBHON KOHLIEHTPALUK PacTBOPEH-
HOT'O BEIECTBAa B IpeNeNbHO Pa30aBICHHOM pacTBope. DOYIIHOCKOMUYECKU 3¢ (deKT.
Pacuet MonsipHOI Macchl pacCTBOPEHHOT'O BELIECTBA C MOMOLIBIO H0YITHOCKOHH.
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10.

10.

11.

12.

13.

14.
15.

OcMoTHYECKOE TaBJICHHE MPEACIbHO pa30aBIeHHOTO pacTBopa. YpaBHeHue Bant-I'odda.
Pacuer MonsipHOI MacChl paCTBOPEHHOTO BEIIECTBA C IMOMOIIBIO M3MEPEHHUS OCMOTHYE-
CKOTO JIaBJICHUS pacTBOPA.

3aBUCUMOCThH TEMIIEpaTypbl Hayajla KPUCTAIUIM3AI[UM KOMIIOHEHTA M3 PACTBOPA OT MOJb-
HOM JI0JIM BTOPOTO KOMIIOHEHTa B pacTtBope. YpaBHenue [lpeaepa.

DJIEKTPOXUMMUS

XUMUYeCKUM u 3J'ICKTp0XI/IMI/I‘l€CKI/II71 CITIOCOOBI OCYHICCTBJIICHUA OKHCIIHUTEIBHO-
BOCCTAaHOBUTEIIBHOM pCaKknuu. 3JI€KTpOXI/IMI/I‘-IeCKa5I OCrb U €€ KOMIIOHCHTBI. Onpe,ueneHHe
TeopeTqucxoﬁ SJICKTPOXHUMHH, €€ pa3aciibl U CBA3b C 3ada4daMu HpHKHaﬂHOﬁ QJICKTPOXH-
MHU.

PasButne npencraBieHuil o crpoeHun pactBopoB dnekTponutoB (T.I'potryc, M.dapaneii,
C.Appennyc). OCHOBHBIE MOJOXKEHUS TEOPUU AppeHnyca; HEJOCTaTKU 3TOW TEOPHUHU.

SHGPFHH KpHCTaHHH‘{eCKOﬁ PCUICTKU U DHEPTUA COJIbBATAllUU. Hon-munonsHoe BSaHMOHeﬁ—
CTBHC KaK OCHOBHOC yCJIOBUC YCTOfI‘{HBOCTI/I PaCTBOPOB BJICKTPOJIUTOB.

TepMoauHAMUYECKOE ONKMCAHHE MOH-MOHHOTO B3auMojeicTBus. [IoHATUS cpeaHel aKTHB-
HOCTH ¥ CpeHET0 KOd(h(UIIMEeHTa aKTUBHOCTH; UX CBSI3b C AKTUBHOCTHIO U KOA( (D UIHCHTA-
MU aKTHBHOCTHU OTJCIBHBIX HOHOB.

OcHoBHble gonymeHus Teopun [ebas — Xiokkens; ux ¢uzndeckuit cmpici. VlorHass aTMo-
chepa. YpaBHeHus ansi K03pPUIeHTa aKTUBHOCTU B TIEPBOM, BTOPOM H TPETbeM IpHOIH-
xeHuu teopun Jlebas — Xrokkens.

Juddy3noHHbIN MOTEHIMAN, TPUYMHBI BOSHUKHOBEHHS M CIOCOOBI €r0 YMEHbLICHHS MpPH
ANEKTPOXUMUYECKUX U3MEPEHUSX.

Y aenbHas QJICKTPOIIPOBOAHOCTEL PACTBOPOB JJICKTPOJIUTOB W 3KBUBAJICHTHAA 3JICKTPOIIPO-
BOAHOCTD JJICKTPOJIMTOB B PACTBOPEC, UX 3aBUCUMOCTE OT IMPUPOJbLI JICKTPOJIUTA, paCTBOpa,
KOHIOCHTpAIWHU 3JICKTPOJIMTA U TCMIICPATYPhI.

Uucna nepeHoca HOHOB B paCTBOPE M METO/IbI UX ONpeeNICHuUS.
[ToaBMAKHOCTH HOHOB B PACTBOPE U 3aKOH HE3aBUCUMOTO JABMkKeHUs1 HOHOB Konbpaymia.

3aBUCHUMOCTH TMOJBHUKHOCTEH, SKBUBAJICHTHOM 3JIEKTPOIPOBOIHOCTH U YHUCEN TMEPEeHOoca OT
KOHIIEHTpaluu B paMkax Teopuu Jlebas — Xrokkens — Ouzarepa. @u3nyecKuil CMBICT HJIEK-
TpodOPETUUECKOTO U PeIaKCaAMOHHOTO A((HEKTOB MpH JTBMKEHUH HOHOB B PACTBODPE.

Oddexter Buna u Jlebas — anpkeHrareHa.

[ToHsiTHE >IEKTPOXUMUYECKOIO MOTEHIMANA U YCIOBHE 3JIEKTPOXUMUYECKOTO PABHOBECHUS
Ha rpaHuie paszaena das.

PaBHoBecHBIE anekTpoxumudeckue nenu u ux IJC. ®opmyna HepHera u ypaBuenue ['u66-
ca — ['enmpmronsua. [IoHsTHE 27EKTPOIHOrO NOTEHIMATIA.

Knaccudukanmst 31eKTpo0B U 3JEKTPOXUMHUECKUX IICTICH.

OnpezneneHve TEPMOJMHAMMUYECKHX XAPAKTEPUCTHK XUMHUYECKHUX peakiuil, kodpuiueH-
TOB aKTUBHOCTH M YHCEJ IEpeHoca Ha ocHoBe nu3Mepenns D/1C.
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XuMHyeckass KHHETHKa

1. OcHoBHBIEC NOHATHUS XUMUYECKON KMHETUKH: CKOPOCTh pEaKlUU, KHHETHYECKas KpuBasi, K-
HETUYECKOE YpaBHEHHE, KOHCTAHTA CKOPOCTH, MOPSAOK PEaAKIINU, MOJEKYJISIPHOCTh 3JI€MEH-
TapHOU PeaKINK, PEeaKui MePEMEHHOT0 MOPsIIKa.

2. Kunermueckuii 3akoH aerictBus mMacc. COCTaBICHHE KHHETUYCCKUX YPaBHEHUU JJIsI M3BECT-
HOro MexaHu3Ma peakiuu. [Ipsmas u oOpaTHas 3a7jaul KUHETUYECKOTO aHaTN3a.

3. 3aBHCHMOCTb KOHCTAHTBI CKOPOCTH XMMHUYECKOW PEAKIIMU OT TeMIEpaTyphsl. Y paBHeHHE Ap-
peHuyca. DHeprus akTUBaLlUU.

Heob6patumbie peakiinu HyJ€BOTO, IEPBOTO, BTOPOTO U TPETHETO MOPSJIKOB.
MeTopl onpeieiIeHuUs TTOPsJIKa PeaKIUH.

OHpGI[CJICHI/Ie KOHCTAHTBhI CKOPOCTHU XHUMHYIECKOM PCaKiun U3 ONBITHBIX JAHHBIX.

N o o &

Crnoxnble peakuuu. [IpyHINI HE3aBUCUMOCTH 2JEMEHTAPHBIX cTaguil. MeToasl cocrasie-
HUsI KHHETUYECKUX YPAaBHEHUM.

8. ®dopmanbHas KHMHETHKa OOpaTMMBIX peakluil mepBoro mnopsaka. OmnpeneneHue 3aeMeHTap-
HBIX KOHCTAHT U3 ONBITHBIX JAHHBIX.

9. CDOpMaJ'IBHaH KHHCTHKA IIapaJlJICIIbHbIX peaKHHﬁ. OnpeneneHI/Ie QJICMCHTAPHbIX KOHCTAHT U3
OIIBITHBIX JaHHBIX.

10. ®opmanbHasi KUHETHKA TOCTIEA0BATENbHBIX PEAKIUI HA IPUMEpPE JABYX HEOOpaTHUMBIX peak-
Ui riepBoro nopsiika. Knnernueckue KpuBble HAKOTUICHHS OTJEIBHBIX TPOIYKTOB.

11. DnemeHTapHbIE aKThl XMMUUYECKUX Peakuil U PU3NUYEeCKHil CMbICT SHEpruM aktuauuu. [lo-
BEPXHOCTh MOTECHIIMAILHON YHEPTHUH.

12. Merton NMEpEeXOAHOTr0 COCTOSAHUA (aKTI/IBI/IpOBaHHOFO KOMHJ'ICKC&). CaoiicTBa AKTUBHUPOBAHHO-
ro xkominiekca. CTaTUCTHYCCKUM pacu€T KOHCTAHTBI CKOPOCTH. OCHOBHEBIE AONYHICHUSA TCO-
pur aKTUBUPOBAHHOT'O KOMIIJICKCA. TpaHCMI/ICCI/IOHHLIP'I KOB(l)(I)I/II_[I/IeHT.

13. Teopust coynapeHuit B IPUMEHEHUH K OMMOJIEKYIISIPHBIM PEaKIUsIM.

[Ipumeps! OMIETOB K SK3aMEHaM

OI'BOY BO «KybaHckuii rocyaapcTBEHHBI YHUBEPCUTET
@DaxyJIbTET XUMUU U BBICOKUX TEXHOJIOTUI
Kadenpa puznueckoit xumun
Hanpasnenue 04.03.01 Xumus, 2018-2019 yu. rox
Jucoumamaa « Pu3ndeckast XuMus», 9acThb 1

SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. Pacuer KOHCTaHT paBHOBECUA XUMHNYCCKUX peaKquI C UCIIOJIb30BAHUEM Ta6J'II/IH CTaHAAPTHBIX
3HaYeHUH TEPMOJUHAMUYECKUX (PYHKIIUH.

2. 3aBUCHMOCTH TeMIIepaTyphbl Hadasa KPUCTAILTH3AIMHA PACTBOPUTEIS U3 PACTBOPA OT MOJISLITb-
HOW KOHIEHTpAIMM paCTBOPEHHOTO BEILIECTBA B Mpe/ebHO pa3daBiIeHHOM pacTBope. Kpuocko-
nudeckuil ap¢ext. Pacuer MonsspHON Macchl paCTBOPEHHOI'O BEIIECTBA C MOMOIIBIO KPUOCKO-
[IUH.

3aBenyrouuii kadenpoit
(U3UYECKON XUMHH, J.X.H., TPOQ. B.U. 3abomorkmii
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OI'bBOY BO «KybGaHckuii rocy1apCTBEHHBIN YHUBEPCUTET
@aKyJIbTET XUMUU U BBICOKUX TEXHOJIOTHUI
Kadenpa pusnueckoit xumun
Hanpasnenue 04.03.01 Xumus, 2018-2019 yu. ron
Hucnunnuna « Duzndeckas XUMus», 4acTb 2

AK3AMEHAILIMOHHBIM BUJIET Ne 2.

1. Xumuueckuii U 3JIEKTPOXUMHUYECKHI CIIOCOOBI OCYIIECTBICHUSI OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHOM peaKIuu. IICKTPOXUMUUYECKAS 1IeTh U €€ KOMIIOHEHTHI.

2. ®opMaibHas KUHETHKA OOpaTUMBIX peakiuil nepBoro nopsaka. OnpeneneHue sJeMeHTap-
HBIX KOHCTAHT U3 ONBITHBIX JIAHHBIX.

3aBenyronuii kKageapoit
buznyeckoit XumMun, 1.X.H., Mpod. B.1. 3a6onouxuit

O1eHouHBIE CpesICTBa AJIsl HHBAIUIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3]10pO-
BbsI BBIOUPAIOTCS C yUETOM MX MHIUBUAYAIBHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

— [IpY HEOOXOAMMOCTH MHBAJIMAM U JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOMOJIHUTEIBHOE BPpEMs JIJIsl IIOJrOTOBKM OTBETA HA 3K3aMEHE;

— [IpU MPOBEJICHUH IPOLEIYPbl OLICHUBAHUS PE3YIbTATOB 00yUeHHs] MHBAINIOB U JIULL C
OrpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbsI MPEIYCMaTPUBAETCS MCIOIb30BAaHUE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH JJIsl 00YyHAIOIIUXCSl C OTPAHUUYEHHBIMU BO3MOYXHOCTSIMU 3/10POBbSI
U MHBAJIMJOB IpOIeypa OLIEHUBAHUS PE3yIbTaTOB OOyUYEHMs MO JAUCLUILUIMHE MOKET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponentypa oneHUBaHUs Pe3ylbTaTOB OOyU€HHs] MHBAIMJOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMHU 3/10pOBbsI 110 AUCHUILIMHE (MOIYJII0) MPEIyCMaTpPUBAET MPEIOCTABICHUE HMH-
dopmanuu B hopMax, aAalTUPOBAHHBIX K OTPAaHMYEHUSM UX 3/10pOBbSl M BOCHPHUATHS HH(pOpMa-
IUH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOU (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jlig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEJIbHOTO amnmapara:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOEHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHas UTEparypa:

1. [Tomoga, A. A. ®usnyeckas xuMust [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue / A. A.
[Tomoa, T. b. [IlomoBa. - Cankrt-IlerepObypr : Jlaws, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (hu3HYeCKON XUMHUM: yueOHOe mocoOue /uis CTYJIeHTOB By30B (B 2 u.). Y. 1.
Teopus. B.B. Epemun u np. M.: BUHOM. Jlabopatopus 3nanuii. 2013. .

3. OcHOBBI (pu3HYecKol XUMHUH: yueOHOe mocoOue Ui CTYACHTOB By30B (B 2 4.). Y. 2.
3amaun. B.B. Epemun u ap. M.: BUHOM. JlaGoparopwus 3nanwmii. 2013. .

5.2 JlononHUTENbHAS JIUTEPATYPA:
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https://e.lanbook.com/book/63591#authors

1. ®usndeckas XxumMus [ INEKTPOHHBIN pecypc] : yueoHoe nmocodue / I'. B. bynumoposa,
1O. I'. Tanamernunos, X. M. SIpomesckas, B. I1. Bapabanos ; MunucrepcTBo 00pa3oBaHus U
Hayku Poccun, @enepanbHoe rocyAapcTBEHHOE OrOIKETHOE 00pa30BaTeIbHOE YUPEIKICHHUE
BBICHIETO MTpodeccuoHanbHOro 00pa3oBanus Ka3aHckuii HalMOHATBHBIN HCCIIEI0BATEIbCKHUI

TEXHOJOTHYECKUM yHHBepcuTeT. - Kazans : M3a-s8o KHUTY, 2012. - 396 c., ui. -
http://biblioclub.ru/index.php?page=book&id=258360

5.3. lleproauyeckue U3IaHUS:

1. XKypnan pusnueckoit Xumuu,
2. XKypnan DnexTpoxumus;,

3. XKypnan Kuneruka u katanms.

6. Ilepeyenb pecypcoB MHGPOPMALMOHHO-TEIEKOMMYHUKAUMOHHOU ceTn «UHTep-
HET», He00XOAMMBIX /IVISi OCBOEHUS TUCHMUILIMHBI (MOLYJIs1)
1. eLIBRARY - Hayunas snexktponnas oubnuoreka (Mocksa)
http://elibrary.ru/
2. DNeKTpoHHas KOJUICKIMS HAyYHOM M TEXHHYECKON IOJHOTEKCTOBOW M OubIno-
rpaduueckoit napopmarmu ScienceDirect
http://www.sciencedirect.com

7. MeToauyeckue yKa3zaHusi AJs1 OOyYAIOUIUXCH IO OCBOEHHMI0 THCHMILIMHBI
(MmonxyJis)

VYcnemHoe OCBOEHHE AUCIUIUIMHBI TPENINoiaraeT AakTUBHOE, TBOPUYECKOE Yy4yacTue
CTYyJIeHTa IyTeM IJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

OO01mure peKoMeHJaIuu
N3yuenne AUCIUIUIMHBI CIeIyeT HAaUMHAThH C MPOpabOTKK paboyeit mporpaMmel, ocoboe
BHUMaHUe, yIelss UesIM U 3aJladaM, CTPYKTYpe U COJEpKaHUIO Kypca.

CamocrosTrenbHas paboTa MPOBOJAUTCA C LENbI0 YIIIyOJeHHs 3HAaHUN MO JUCLUILUIMHE U
IIPEAyCMaTpPUBAET:

- YTEHUE CTYACHTAMHU PEKOMEHIOBAHHOU JIUTEPATYPhl U YCBOEHHUE TEOPETUUECKOr0 Ma-
Tepuaia JUCUUILINHBI;

- paboty ¢ lHTepHET-UCTOUHUKAMU;

IInaHupoBaHNe BPEMEHU Ha CaMOCTOATENBHYI padOTy, HEOOXOJUMOrO Ha H3y4CHHE
HACTOSAIICH NMCLUIUIMHBI, CTYIEHTaM JIy4dllle BCETO OCYIECTBIATh Ha BECh CEMECTp, IIPENyCcMar-
pHYBasi IPU ATOM PETYJIIPHOE ITOBTOPEHME MPOMIEHHOTO Marepuana. Marepuai, IoJy4eHHbIN Ha
JEKIHSIX, HEOOXOIUMO PETYJISIPHO JOMOIHATH CBEACHUSAMH U3 JUTEPATYPHBIX HCTOYHUKOB, IPU-
BEJICHHBIX B paboyeil mporpamMme JUCIUIUINHBI.

Pabora ¢ KOHCIIEKTOM JIEKIIHIT

IIpocMOTpUTE KOHCIIEKT Cpas3y MOCIE 3aHATUH, OTMETHTE MaTEpHAJl KOHCIEKTa JIEKIIHM,
KOTOPBIA BBI3BIBACT 3aTpyNHEHHUs M1 NOoHMMaHusA. llomblTaliTech HalWTH OTBETHl Ha
3aTpyAHUTENIBHBIE BOIIPOCHI, MCIIONB3Ysl PEKOMEHIYEMYIO JUTEpaTypy. Eciaum caMoCTOATENBHO
HE yJlaloch pa3o0paThcs B MaTepuane, chopMyIupyiTe BOIIPOCkl U 00OpaTUTECh 3a MOMOIIBIO K
MpernojaBaTeNio Ha KOHCYJIbTAllMM WM Onmkaiiei nexkuuu. PerynspHo oTBoauTe Bpems AJis
MIOBTOPEHMS TIPOMIAEHHOIO MaTepualla, IpOBEPsss CBOM 3HAHUSA, YMEHUS U HABBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

Mertoanueckue peKOMEHAlMKU TPENoJaBaTesisiM M0 METOAUKE MPOBEACHHUS OCHOBHBIX
BUJIOB YUCOHBIX 3aHATUN
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Jlekun

MeToauka 4TeHus JEKIUN

Jlexuu SIBJISIFOTCSI OJTHAM M3 OCHOBHBIX METOJOB OOYHYEHHUsS 1O JUCIUIUIMHE, KOTOPHIE
JIOJDKHBI peIIaTh CICAYIOIINE 3a/1a4Uu:

— U3JOXKUTh BaXHEWINIUN MarTepuall MOpOrpaMMbl Kypca, OCBEIIAIOMIUKA OCHOBHBIE
MOMEHTHI;

— Pa3BUTh y CTYJICHTOB MOTPEOHOCTHh K CAMOCTOSITENILHOW paboTe HaJl y4eOHOW M HAYyYHOM
JIUTEpaTypoil.

I'maBHOM 3amaued KaKIOM JIEKLUH SIBJISETCSA PACKPBITHE CYIIIHOCTU TEMBI M aHAIU3 €e
[JIaBHBIX TOJOKEHUH. PexoMeHayeTcs Ha NEepBOM JIEKIMH JOBECTH A0 BHMMAHMS CTYICHTOB
CTPYKTYpYy Kypca M €ro pasjeibl, a B JAIbHEHIIEM yKa3blBaTh HA4al0 KaXo0ro pasjena, CyTh U
€ro 3a7lauul, a, 3aKOHYMB U3JI0’)KEHHE, ITOABOAUTE UTOT 110 ITOMY pa3zeily, YTOObI CBS3aTh €ro Co
CIIE Y FOILAM.

Coneprxkanue JeKIui

Copneprxanue nekiuil onpeaensiercs padoueil nporpammoii kypca. Heo6xonumo, 4ToOsl
Ka)k/1as1 JICKIMSI OXBaThIBajla M HCUEPIIBIBAIA ONPEACICHHYIO TEMY Kypca U MpecTaBisiia coooi
JIOTMYECKH BIIOJIHE 3aKOHYEHHYIO0 paboTy. Jlyulie cokpatuTh TeMy, HO He JOIyCKaTh IepephiBa
€e B TaKOM MeCTe, KOI'/1a OCHOBHAs HJIes €IIE TIOJHOCTBIO HE PACKPBITA.

8. Ilepeuenb MHPOPMATMOHHBIX TEXHOJIOTHI, MCMOJIB3YEeMbIX NMPH OCYIIECTBICHUH
00pa3oBaTeIbHOI0 Mpolecca Mo JMCHUIINHE (MOAYJ/I110) (IPH HEOOX0AUMOCTH)

8.1 IlepeyeHb He0OX0AMMOTI0 IPOrPAMMHOI0 O0ecTieYeHus!
1. MS Office (Word, Excel, PowerPoint).
2. IIporpamMmMHOe obecrieueHue s CIaOOBUISAIITUX.

8.2 Ilepeyenp He0OXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snexkrponnas oubnnoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi I OCylIeCTBJICHUsSI 00pa3oBa-
TeJbHOI'0 NMPOoIecca Mo TUCHMUILINHE (MOIYJII0)

No Bu paGor MarepuanbHO-TEXHUUECKOE 00€CTIEYEHNE U CIIUTUIMHBI
(MOJTyJisT) U OCHAIIEHHOCTh
1. JlexunoHHbIE 3aHATUA | YueOHas ayAuTOpUs JUIsl MPOBEACHUS 3aHITHHM JIEKLINOH-
Horo tumna, ayn. 322c, yu. CraBponoibckas, 149. Kowm-
MJIEKT y9eOHON Mebenu, JocKa-d3KpaH YHUBEpCalbHasl, KO-
POTKO(OKYCHBIA HHTEPAKTUBHBIM INPOEKTOp, MyJIbTHME-
nuiiHas kadeapa.
2. CeMuHapckue 3aHATHS | YueOHas ayAuTOpuUs A MPOBENEHUs 3aHATUH CeMHHAp-
ckoro tuna — aya. 332, kopn. C (ynuma CTaBporoibsckas,
149). KomrmiekT yueOHOM MeOenu, MeaoBasi JI0cKa, mepe-
HOCHOE MYJIbTUMEIUHHOE 000pyI0BaHHE

4. ['pynmoBeie  (MHAMBHU- | YueOHas ayAUTOpUS A MPOBENEHUS 3aHATUNH CEeMHHAp-
JIyanabHbIE) KOHCYJbTa- | CKOTO Tuma — aya. 332, xopm. C (ymauna CTaBpornoyibCeKas,
1005078 149). IlepenocHoe MyIbTUMEANITHOE 000PYIOBAHUE.

5. Texymuii  KOHTpoOusb, | YueOHast ayJuTOpHUs AJis MPOBEIEHUS 3aHIATUNA CEeMHUHap-
IPOMEXYTOUHAsi aTTe- | CKoro tuma — aya. 332, kopm. C (ynuna CraBporonbckas,
cTaims 149). IlepeHocHOE MYJIBTUMEINHHOE 000PYIOBAHHE.

6. CamocrositenbHas pa- | KaOuHeTsl Ui caMOCTOSITEIbHON pabOThl, OCHAILICHHBIC
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oora

KOMIBIOTEPHON TEXHUKON ¢ BO3MOKHOCTBIO IMOIKIFOYEHHU S
K cetu «VHTepHeT», MPOrpaMMoOil 3KPaHHOTO yBEIUYCHHUS
U obecrieueHHbIE JOCTYIIOM B 3JIEKTPOHHYIO MH(pOpPMAaLU-
OHHO-00pa30BaTEIbHYIO Cpeay yHUBepcuTera — ayia. 329
kopi. C, ayn. 140 (youua CraBponosbckas, 149).

22




		2021-08-25T21:24:44+0300
	Хагуров Темыр Айтечевич
	Подпись документа




