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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 noarororku 04.03.01 Xumus (ypoBeHb OakaiaBpuara).

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
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Pabouas nporpaMma o0cy»k1eHa Ha 3aceilaHuX KadeIpbl (BBITYCKAIOIIeil) aHAIH]
Muu poTokoa Ne 5 ot 18 mas 2021 r. ’
3aBenyronuii kadeapoit anamuTrueckoi xumuu 3.A. Temepaaiies
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YTBepkeHa Ha 3aceJaHuU Y4eOHO-METOANYECKON KOMUCCHH (DAKVIETETa XUMHUH U BHICOKHX
TEXHOJIOTHI mpoTokos Ne 7 ot 24 mas 2021 . < / ‘

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

PenenseHTnr:

C.II. douenko, nmpodeccop kadeapbl OpraHuIecKoi, PuU3nueckon U KOJJTOWIHON
xumun O@I'BOY BO «KybaHckuil rocy1apcTBEHHbIH arpapHblil yHUBEPCUTET», A-P. XUM. HAYK.

B.1. 3enenos, noueHT kadenpsl o0iiel, HeOpraHMYECKOH XUMUM U UH(OpMaIn-
OHHO-BBIUMCIUTENBHBIX TexHoJoruil B xumun PI'BOY BO «KybaHckuil rocyaapcTBeHHBIH
YHUBEPCUTET», KaHJ. XUM. HayK.



1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI

1.1. lleanb ocBOEHHS TUCHHUILIHHBI

[lenpro OCBOCHUS TUCHUIUTMHBI « DU3UYecKass XUMUSD) SBIISCTCS OBIAJCHHUE CTYICHTAMH
CUCTEMOM MPOGECCHOHATBHBIX 3HAHUK U MOTyYeHHE TPO(ECCUOHATBHBIX YMEHUI U HABBIKOB B
obnactu pU3MIeCcKOi XUMUHU.

1.2. 3agauyu TUCIHMILINHDI

3amgaun y4eOHON MUCHUILTUHBI « DU3NUYecKast XUMHS» COCTOST B H3yYCHUH COBPEMEHHBIX
METOJIOB U MOAX0/I0B (PU3MYECKON XMUMHH, a TAaK)Ke (OPMUPOBAHUHU Y CTYJICHTOB 3HAHUHU 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

Hucuunnuna «Pu3ndeckas XUMHUs OTHOCUTCS K o0si3aTenbHOM yactu brioka 1. {uciu-
MJIMHBL (MOAYJIH) y4eOHOro mjiaHa. B cooTBeTCTBUU ¢ pabo4uM y4eOHBIM IJIAHOM JUCIHUILUIMHA
u3ydaercs Ha 3 Kypce. Bua mpomMexxyTouHOM aTTecTaluu: SK3aMeH.

Nzyuenuro mucuumuinabl «Dusnyeckas XUMUs MPEAIIECTBYET HW3YyUYECHHUE TUCLUILTUH
«MaremaTtuka», «BBenenue B TepMoauHaMuKy» U «Dusuka». JlaHHas AUCUUIUIMHA SBISETCS
MpeANIeCTBYIOMEN st nucuuiuinabl «KosmtonaHas xumuss» u « BhICOKOMOJIEKYIISIpHBIE COeIH-
HEHUS.

1.4 TlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHHUILIMHE (MOAYJIIO), CO-
OTHECEHHBIX € IJIAHMPYEeMbIMHU pe3yJIbTATAMH 0CBOEeHHsI 00pa30BaTeIbHON MPOrpaMMbl

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

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

PesynbTaTel 00yueHus O JUCIUILTUHE
KOMIETEHI[UU

OIIK-1 CriocobeH aHanM3MpOBaTh U HHTEPIPETHPOBATH PE3YIIBTaThl XMMHUYECKHX 3KCIICPUMEHTOB, HAOIIOICHHUIH
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.
pacueToB CBONCTB BEIIECTB U MATEPHUAIIOB. YMeeT cucTeMaTH3MpOBaTh M AHAIM3MPOBATH PE3yJIBTAThI

XUMHUUYECKHUX OKCIIEPUMEHTOB, HAONIO/IEHUH, U3MEPEeHU, a
TaKk)Ke 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 SKCIIEPUMEHTOB U PaCYE€THO- | MPOIECCOB 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 TPAAWIHNOHHBIX M
HOBBIX PA3JCIIOB XUMHUH.

2. CTpyKTypa M colepkaHue TUCHUIIINHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHHMIIMHBI IO BUAaM padoT

OO6miast 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
[ToaroroBka K SK3aMeHY 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

Pacnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJIOEMKOCTHU O pa3/iesiaM JUCIUIINHBI.
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 TepmoarHaMHUKa 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) TMCHMIUIMHBI, 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 pa3aeaoB (TeM) THCHHMILIMHBI:
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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 Ta6JII/II_I CTaHAAapTHBIX
3HaYEHUI TepMOIUHAMUYECKUX (DYHKUIUN 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

dazoBbie paBHOBecHs. [loHATHS (a3bl, KOM-
IIOHEHTa, cTeneHu ceoooabl. [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 Iapa *HJIKUX 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, MPUKIATHBIE 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 paCTBOpax JEKTPOIUTOB, MOJIe-
11 bopHa, Npu4KMHbBI 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 MHIMBUyaJIbHBIMU
XapaKTepUCTUKAaMU NOHOB.

OcHoBHBIE fonyLIeHUs Teopun Jledas-
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
(BHC). YpaBuenue Hepuera 1i1st 31neKTpo/1-
HBIX moTeHuanoB u IJC.

Knaccugukaius 37eKTpoI0B U DIIEKTPOXHU-
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 PHEPTUHU, 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. [lopsigok 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
nopsiakoB. OnpeneneHne 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 KoMIuiekca. [loBepxHocTh
MOTEHIIMAIBHOM SHEepruu. Cxema BhIBOIA
YpaBHEHUS JJIs1 KOHCTaHThI CKOpOCTH. Tep-
MoOJIMHaMU4eckuil acrekt Teopuu. CBo6O -
Hasl SHEPTHsI, SHTAJIBITNA, YHTPOIIUS aKTHBA-
LUH.

KuHernka cnoXHbIX XUMHUYECKUX PEAKIUM.
depMEeHTATUBHBIE PEAKIINH.

OO61ue npuHLUIEl KaTanu3a. [Ipumepst me-
XaHU3MOB KaTaJIUTHYECKUX PEaKIIUil.
KoneOaTenbHble XUMUYECKUE PEAKLIUH.

[Tpumeuanue: KP — konTponbHas pabora

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ne HanmenoBanue TeMarnka NpakTUYECKUX 3aHATUN ®dopma TeKy1ero
- 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 pEaKIIMOHHON cMecu. PacueT koH-
CTaHT PAaBHOBECHUS XUMUYECKUX PEAKITUN C
WCIOJIb30BaHNEM TaOIHI] CTaHJAPTHBIX 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-
CKOI1 peakliiy ¢ UCTOJIb30BaHUEM YpaBHE-
HUS U300apbl U U30XOPHl XUMUYECKOH peak-
1007078

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

Pacuer paBHOBECHOTO COCTaBa peaKIy-

KP, ycraslii onpoc
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OHHOM CMECH 110 KOHCTAHTE PAaBHOBECHUS.
CBs3b ypaBHEHHE N300apbl U N30XOPbI XU-
MHYECKOU peaklMy 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-
PpHI IUIABJICHUS TIPY 33JIaHHOM JaBJICHUU, U3-
MEHEHUS PHTAJBIUH MPU (Pa30BOM IEPEX0-
Ie.

@da3oBble AMArpaMMbl COCTOSIHHS JBYX-
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 TBEPIOM
COCTOSIHMM, C KOHI'PY?PHTHOM TOYKOH IlJIaB-
JIEHUs, C UHKOHIPYSHTHOM TOYKOM IlIaBje-
Hus. Pasnenenue cMeceil METOAOM 30HHOU
TIJIaBKH.

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

Cucrembl « K1 — %K2» C OTPaHUYEHHOMN
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 COCTOsIHUM. Pacripenenenue TpeTbero
KOMITOHEHTa MEXKy IBYMS KUJIKUMU (aza-
mu. Koaddumment pacnpenenenus. Beine-
JICHHE KOMIIOHEHTa U3 pacTBOpPa METOJIOM
SKCTpaKIIUH.

KP, ycraslii onpoc

TepMmoauHamuka
pacTBOpOB

[TapuuanbHble MOJIBHBIE BEJIMYHUHBI, 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 naprmanbHONM MOJBHOW BETUYUHBI
KOMIIOHEHTA B paCTBOPE 110 U3BECTHOM 3aBH-
CUMOCTH NaplyajbHON MOJBbHOW BEJTUYMHBI
JPYroro KOMIIOHEHTA OT €r0 MOJIbHOM 1011
B pacTBOpE.

3aBUCUMOCTh JaBJIEHUS HACBHIIIEHHOTO
rmapa pacTBOPUTENSI HAJ PAacTBOPOM 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
AKTMBHOCTH KOMIIOHEHTOB HAa OCHOBE 3aKO-
HOB Payns u I'enpu.

3aBUCUMOCTh TEMIIEpaTyphbl Hauajga 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 MpPEACIbHO 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-
MOHHOI0 B3aumoJeiicTBus. Pacuer cpeanero
KO3 pHIIMEeHTa aKTUBHOCTH B IIEPBOM, BTO-
POM U TpeTbeM IpulkeHnn Teopun [edas
— XIOKKEJI.

HepaBHoBecHbIe sIBIIeHUS B paCTBOPAX dJIEK-
TposuToB. nddy3nonnslit noreHMam.

VY nenbHas U 5KBUBAJICHTHAS AIEKTPOIPO-
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 AKTUBHOCTH U YHCEI MIEPEHO-
ca Ha ocHoBe n3Mmepenus IJIC.

KP, ycTHbIii onpoc
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5. [Xummueckas ku- |@opManbHas KHHETHKA HeoOpaTuMbIX peak- | KP, ycTHBIN onpoc
HETHKa LU TIEPBOT0, BTOPOTO U TPETHETO MOPSIKOB.
MeTtob1 onpeiesieHns MopsIKa U KOHCTaH-
Thl CKOPOCTHU PEaKLMH. 3aBUCUMOCTh KOH-
CTaHTBI CKOPOCTH OT TeMIIepaTypbl. Y paBHe-
Hue AppeHuyca.

®dopmalibHas KHHETHKA XUMHUUECKUX CII0XK-
HBIX (00paTUMBIX, MapajIeNbHbIX, TOCIEI0-
BaTEeJIbHBIX) PEAKIUIl.

[Ipumeuanue: KP — koHTpOsIbHASI paboTa

2.4 llepeyeHb y4e0OHO-METOAMYECKOI0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4yarouuXxcsi Mo JUCHUILINHE (MOIYJII0)

No Bun CPC

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeUeHUS JUCIUILIMHEI
10 BBIIIOJHEHUIO CAaMOCTOSITENIbHOM paboThI

1 2

3

1 [IIpopaboTka yueOHOTO
(TeopeTnyeckoro) Mare-
puana

1. ITomoBa, A. A. ®usnueckas xumus [DIeKTpOHHBIN pecypc] :
yaebHoe ocooue / A. A. ITonosa, T. b. [Tonosa. - CaHKT-
[TerepOypr : Jlanb, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (hM3HUECKOI XUMUU: yueOHOE TTocoOue IS CTY/ IeH-
TOB By30B (B 2 u.). Y. 1. Teopus. B.B. Epemun u ap. M.:
BMHOM. JIaGopatopus 3Hanuii. 2013.

3. OCHOBBI (M3UYECKON XUMHH: YIeOHOE TOCOOHeE /IS CTY/ICH-
TOB By30B (B 2 4.). U. 2. 3amaun. B.B. Epemun u ap. M.:
BMHOM. JlaGopatopus 3Hanuit. 2013.

4. dusnueckas XuMus [ DIeKTPOHHBIN pecypc] : yuebHoe moco-
oue / I'. B. Bynunopoga, 0. I'. l'ansmernunos, X. M. fpomies-
ckas, B. I1. bapabanos ; MuHucTepcTBO 00pa30BaHUS M HAYKH
Poccun, @enepanbHoe rocy1apcTBEHHOE OI0JKETHOE 00pa3oBa-
TEJILHOE YUPEXIEHUE BBICIIETo NMpodeccHoHaIbHOro 00pa3oBa-
ausa Kasanckuil HammoHaNbHBINA UCCIIEN0BATEILCKIUI TEXHOIOTH-
yeckuil yHusepcurer. - Kazans : U3n-s0 KHUTY, 2012. - 396 c.,
ui. - http://biblioclub.ru/index.php?page=book&id=258360

5. Meronnyeckne peKOMEHJallMK K OPraHU3aluH ayIUTOPHOU U
BHEAyJIUTOPHOH (CaMOCTOSTENbHON) pabOThI CTYIE€HTOB: METO-
nuaeckne ykazanus / coct. T.I1. Cropoxenko, T.b. TTounHoK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0auckuii roc. yH-T,
2018. 89 c.

2 |IloaroroBka K BBIMIOJIHE-
HUIO 1a0OPaTOPHBIX pa-
oot

Metoauyeckiue pekOMEHAAllMU K OpPTraHu3allud ayJIuTOPHOM H
BHEAYJUTOPHOM (caMOCTOSTEIbHON) PabOThl CTYAEHTOB: METO-
nudeckue ykazanus / coct. T.II. Cropoxenko, T.b. TlounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0aHckwuii roc. yH-T,
2018. 89 c.

Y4eOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEILHON pabOThl O0YyYaroOIUXCs W3
qKcila MHBAINW/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasustorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM HX 370POBbs M BOCHPUATHS HH(OPMAIIH:
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https://e.lanbook.com/book/63591#authors
http://biblioclub.ru/index.php?page=book&id=258360

JInst I ¢ HapyIeHNUsIMH 3pSHUS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHoM hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHUMOCTH OT KOHTUHTEHTa 00y-
YAIOLTUXCHL.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

st hopMupoBaHus IpoecCHOHATBHBIX KOMIIETCHIIUI B MPOIIECCEe OCBOCHUS Kypca Hc-
MOJIB3YETCSl TEXHOJIOTHUS PO ECCHOHATBHO-PAa3BUBAIONIETO O0YUYCHHS, ITPEyCMaTpUBaloIas He
TOJILKO TIepe/iayy TEOPETUYECKOro MarepHaia, HO U CTHMYJIMPOBAaHHE MMO3HABATEIbHBIX JCH-
CTBHH CTyIEHTOB. YacTh JICKIIMOHHBIX 3aHITUH MPOBOIUTCS B OpME MPOOJIEMHBIX JeKIuid. B
paMKax ﬂa60paT0prlx H INPAKTHYCCKUX 3aHATHU IMPUMCHATOTCA MCTOABI IPOCKTHOI'O 06y‘~I€HI/I$[,
UCCIIEIOBATEILCKUE METOIbI, METOJ KOHKPETHBIX CUTYyallHid. B mporiecce caMOCTOSATEIIbHOM Jesi-
TEIbHOCTU CTYJEHTHI YIIyOJSIOT U PacIIUPSIOT TEOPETUUECKUE 3HAHUS, PELIatOT pacyETHbIE 3a-
Jadu, TaKXKC 3alaHHuA, HE Tpe6y10mne paC‘-IéTOB, HO IJid BBIIIOJIHCHHA KOTOPBIX H€O6XOI[I/IMO
ri1y0OKO€ 3HaHHE COOTBETCTBYIOIIETO TEOPETHUECKOTO pas3jieia.

I[JI?[ JuL ¢ OrpaHNM4YC€HHBIMH BO3MOKHOCTAMHU 340POBbA MPEAYCMOTPCHA OpPraHu3anunsd
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DIICKTPOHHOM TOYTHI.

Komnu-
Bun 3anstus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa3oBaTeib-
Cemectp YECTBO
(JI, TP, JIP) HbIE€ TEXHOJIOTHH
4acoB
5 11P becenpr 10
Pa36op cutyarmit 25
PaboTa B MasIbIX Tpynnax 10
6 1P becenpr 10
Paz6op curyanuit 25
Pabota B ManbIX rpynmnax 10
Hmoeo: 90

4. OneHo4YHbIe CPeACTBA VI TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTTecTanuu
4.1 ®oHA OLIEeHOYHBIX CPE/ICTB /I IPOBeeHNsl TeKyleH aTTecTalun

BAPUAHT KOHTPOJIbHOM PABOTHEI Ne 1
1o Kypcy «@uszndeckast XuMushy
Tema «TepMogrHAMUKA XUMUYECKOTO PABHOBECHU D)

1. M3BecTHO, YTO XJIOPUJ aMMOHHS BO3TOHSIETCSI TIPH HArpeBaHWU 3a CUET MPOTCKAHUS PEaKIuu
NHsCls) = NH3¢) + HCI (). Paccunrats, kakoe naBneHue OyJeT co3aaBaThCs B MpeaBapH-
TEJIBHO BaKyyMMHPOBAaHHOM PEaKIIMOHHOM COCyJle, 00BEM KOTOPOTO paBeH | JI, mpu Temre-
parype 25°C, ecinu B Hero BHeCTH 5 T xyopuaa ammonus. {15 6asioB}

2. Ilpu temmeparype 155°C B peakImMOHHOW CMeCH, B KOTOPOH MPOTEKAET PEaKIsl ITUCCOIHa-
i qumepa okcuaa azota (IV) N2Os = 2NO», paBHoBecHbie naBieHust N2Os4 u NO2 paBHBI
cootBerctBeHHO 0,0269 atm. n 2,00 aTtm. PaccumTaiite cranmaptHyto sHepruto ['mu66ca 3toit
peakmuu pu Temmeparype 155°C. {5 6amoB}
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3. B 3akpwithiii cocya nomenienst 0,300 momst Har), 0,400 monst loi) u 0,200 mons Hl) npu
temriepatype 870 K m obmem naBinenun 1 Gap. PaccumraiiTe kKoaudecTBa KOMIIOHEHTOB B

PaBHOBECHOM CMeCH, e€CJIM KOHCTaHTa paBHOBecus: peakuuu Hor) + lor) = 2HI) paBna K =
870. {10 6a/u10B}

BAPUAHT KOHTPOJILHOM PABOTBI Ne 2
Hucnunnuna « Duznyeckas XUuMUs»
Tema «TepmoarHamuka Gpa3oBbIX PABHOBECHIN

1. ITpu 273,15 K sHTANpNMM HUCIAapeHUs BOABI M IIABICHUS Jibaa BOAbI paBHBI 599,2 JIX/T u
83,88 JIx/r cooTBercTBeHHO. [laBneHue mapa Bojbl HAJ KuIKoW Bojoit npu 273,15 K paBHO
610,6 Ila. PaccumnraiiTe naBnenue mapa BoJbl Haj (a3oit apaa npu 258,15 K, caurast, uro uz-
MEHEHHUE SHTAJIBIIMU HE 3aBUCHUT OT TeMmiiepaTypsl. {10 6awioB}

2. IImoTHOCTH KHUAKOTO M TBEPJOro oyioBa npu Temneparype miaienus (505,05 K) pasubl
6,980 r/Mmn u 7,184 r/MI COOTBETCTBEHHO. DHTAJbIIMS IUIABJIICHHUs OJioBa paBHa 5,873
k/[x/mMons. Onpenenure TemMnepatypy IUiaBlieHus ojioBa moj aaBieHueM 500 atm. MossipHast
Mmacca ojoBa paBHa 118,7 r/monb. {5 6amioB}

3. Ykazarb: a) kakue (a3bl HaXOJATCSA B MOJSAX JAMArpaMMbl (0OpaTuTe BHUMAHHUE, YTO B BEpX-
HEM I10JIe HaXOUTCs Kuakas (asza); 0) kakue (a3bl HAXOATCS B PABHOBECUH HA JTUHUSIX U B
XapaKTEepHBIX TOYKaxX Juarpammbl. OMUIINTE, KAKUE MPOIECCHl MPOUCXOAAT MPH OXJIAXKICHUN
pacmiaBa, umeromero cocraB 60% ar. komnonenta B u Temnepatypy 1100°C; moctpoiite
KPHUBYIO OXJIOKICHHS 3TOro pacruiaBa no0 temmeparypbl 300°C. Paccumraiite yucio creme-
Hell cBOOO/IbI Ha KaXKAOM yJacTKe 3Toi kprBoii {13 6aioB}
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BAPUAHT KOHTPOJIbHOM PABOT Ne 3
Jucnunnuna « Duzndeckas XuMus»
Tewma «PacTBOpBI HEANEKTPOIUTOB. 11apLaibHbIe MOJIBHBIE BEIMYUHBI.
Koaddunnents! aktuBHocTH. KosumuraTuBHbIE CBOICTBA pacTBOPOB)

#63°

1. Bonauslit pactBop cynbdaTa Maraus BeaET cedst nmo-pazHomy. [Ipu 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 mapiinanbHbIi MOJTBHBIA 00BEM: a) oM 1 0) BOJIBI TPH KOHIICHTPAIIMH COJIN
B pactBope paBHoii 0,05 monb/kr? {10 6aoB}

2. B npuBenéHHo# HIKe TabIUIle TAaHO JaBlieHWE MapoB cMecei moauctoro stuna (1) u stnna-
nerara (A) npu 50°C. PaccuuTaiite K03 UIIMEHTH aKTUBHOCTH HOAMCTOTO 3TUJIA MPU ITHX
KOHIIEHTpAIUsAX HAa OCHOBE 3aKOHA [ eHpu, paccMaTpuBas HOAUCTHIN ATHII, 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 280,4 266,1 252,3 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 6as10B}

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

1. TTosicauTe, 4TO HA3BIBAIOT «MOHHOM aTMOcdepoin». B kakux ciydasx, 3TO MOHATUE UCIIONIB3Y-
ercs B ¢usnueckoit xumuun? IlpuBenure He MEHEE TPEX ypaBHEHUH, KOTOPBIC BBIBOISATCS, U
3(PEeKTHI, KOTOPBIE OOBACHAIOTCS CYIIECTBOBAHHMEM HOHHON aTMOC(EPHI.

2. Ompeniente MOHHYIO CHITy M KO3()(UIMEHT aKTMBHOCTH MOHA KAJIBIUS B PacTBOpE, COMAEp-
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. VYnenbHas snekTpornpoBoaHocTs 0,135 Monp/m pacTBOpa MPONMMOHOBOW KHCIIOTHI 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
1o Kypcy «DPu3zndeckast XuMush)
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. KOHCTaHTBI CKOPOCTH JIJIsI peaKIIMH BTOPOTO MOPSIKa aTOMOB KHCJIOpOAa ¢ OCH30JI0M PaBHBI
1.44x107 mpu 300.3 K, 3.03x10’ mpu 341.2 Kwu 6.9x107 npu 392.2 K. Haiimure npendKkCroHeH-
[IUATBHBI MHOXHUTEIb U SHEPTHUIO aKTHBAIIHH.

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

MOJTypeBpallleHUs TepeKnucu OeH30usIa B JaHHBIX YCI0BUsIX paBeH 4,9 muH. Onpeaenuts BpemMs
paznoxenus 83,0% nepexucu 6eH3ouma.

14



9.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl POBEACHUs MPOMEKYTOUYHON aTTecTalluu
Bormnpocsl k KypcoBBIM 3K3aMeHaM

XuMHu4ecKasi TEpMOIUHAMUKA

N3menenue sneprun ['m66ca u sHeprum [ 'enpMrospiia B XUMHUYECKOW peakmuu. XuMHYe-
CKasl IEpEeMEHHasl.

YpaBHeHue U30TepMBbI XUMHUYECKOU peaknnu Bant-I'odda. Onpenenenrne HanpaBieHUs ca-
MOIIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKON peaklM MO HAYaJIbHOMY COCTaBy PEaKIMOH-
HOH cMecH.

3aKkoH ﬂeﬁCTBYIOIHHX macc. PaznnuHbie BUJIbI KOHCTAHT PaBHOBCCHA U CBA3b MCIKAY HUMMU.

Pacyer KOHCTaHT paBHOBECHS XMUMUYECKUX PEaKIUil C MCIONb30BAaHUEM TaOIUIl CTaHAAPT-
HBIX 3HAYCHUH TEPMOAMHAMUYECKUX (DYHKIIHI.

3aBUCHUMOCTh KOHCTaHTBl XMMHUYECKON pEakIHH OT TeMIepaTyphl. YpaBHEHHE H300apbl
(M30XOPBI) XUMUYECKOMN pEeaKIuu.

CBs13b ypaBHEHHE U300apbl U U30XOPbI XUMUYEeCcKol peakiuu u npuHnumna Jle-Illarense.

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

Pacuér n3meHeHuns SHTAIBINY, BHYTPEHHEW SHEPIUU U SHTPOIIMHU B XUMHUYECKON PEAKIUH C
UCIIOJIb30BAaHUEM YPAaBHEHMSI H300apbl U N30XOPbl XUMUUYECKON peaKLuy.

BiusiHue o0miero naBieHMs peaKIIMOHHON CMECH Ha €€ COCTaB.

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

®a30BEIE paBHOBECUSA

OcHoBHbIE TIOHATHS: (Da3a, KOMIIOHEHT, CTETICHH CBOOOBI. Y CJIIOBHE MEXK(a3HOTO PaBHO-
BECHUS.

[TpaBuiio da3 I'n66ca u ero BeiBoj. Kitaccugukaiys reTeporeHHbIX CUCTEM.

da3oBble TUarpaMMbl OJJHOKOMIIOHEHTHBIX CHUCTeM (Boja, cepa, Gocdop, AUOKCU yriie-
pona).
VYpasuenue Kianeiipona, ypasaenune Kianeiipona — Kiaysuyca, ux BBIBOZI.

Pacuétsl ¢ ucnons3oBanueMm ypaBHeHnil Kimaneipona, Kinaneitpona — Knaysuyca: nasine-
HUS Tapa HaJ KUIKOM 1 TBEPION (azoll, TeMnepaTyphl IJIaBICHUS IPU 33JaHHOM JIaBlie-
HUU, U3MEHEHUSI SHTAIBIIUU TP (Pa30BOM MEPEXOIE.

®da3oBas quar paMMa COCTOSIHUA I[ByXKOMHOHCHTHOfI CHCTEMBI «T — K» C 3BTEKTHUKOM.

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

da3oBrIe AuarpaMMmbl IBYXKOMIIOHCHTHBIX CUCTEM «T — K» C OFpaHHqCHHOﬁ PacTBOPUMO-
CTBIO KOMIIOHEHTOB B TBEPAOM COCTOSAHUMU.

@da3oBasg auarpamMma JIByXKOMIIOHEHTHOM CHUCTEMBI «T — » C KOHTPYIHTHOW TOYKOU
MIJIaBJICHHUS.
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®dazoBas quarpaMMa JIBYXKOMIIOHEHTHOW CHUCTEMBI «T — K» C MHKOHTPYIHTHOW TOYKOM
IJIABJICHUS.

da3oBBIe auarpaMMbl IBYXKOMIIOHCHTHBIX CUCTEM <OK — II» C HCOFpaHquHHOﬁ PaCcTBOPH-
MOCTBIO KOMIIOHCHTOB B )KMJKOM COCTOSAHHH. ASCOTpOHHbIe CMCCH.

Pa3nenenue BemiecTB myTeM neperosku. [Ipocras neperonka, 1poOHas meperoHka, peKTH-
bukars.

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

[Ipocreiinme AuarpaMMbl COCTOSIHUS TPEXKOMIOHEHTHBIX CUCTEM «T — %k». TpeyroabHUKH
I'n66ca u Pozeboma. DBTEKTHKA B TPEXKOMIIOHEHTHOH CHUCTEME.

HpOCTCfIH.IPIG auarpaMmbl COCTOSAHHUSA TPEXKOMIIOHCHTHBIX CHUCTEM <OK1 — K2» C OI'paHH-
YEHHOM PaCTBOPUMOCTBIO KOMIIOHCHTOB B JKUJIKOM COCTOSIHUH.

Pacnipenenenue TpeTbero KOMIIOHEHTa MEXAY ABYMs >KuAakuMu ¢azamu. KosddunueHnt
pactipesenenus. Brienenne KOMIIOHEHTa U3 pacTBOpa METOJO0M 3KCTpakiuuu. OIHOKpAT-
Hasl SKCTPAKIIUS, IPOOHAS SKCTPAKIIHS.

TepMmoanHaMuka pacTBOPOB

TepmoanHaMudeckas kiaccuukanus pacTBopoB. MneanbHble, mpeaensHo pa30aBiIeHHbIE
U HenJieajabHble paCTBOPBI.

[TaprmanbHble MOJIBHBIE BETUYMHBI, UX OINPENIEICHNE U3 ONBITHBIX JaHHBIX. ['paduueckue
METO/bI (METO/l, OCHOBAaHHBI HAa OCHOBHOM (opMyJie A napuualbHOW MOJIBLHON BEIUYH-
Hbl U METOJ| OTPE3KOB). AHATUTHYECKUH MeToH (10 WM3BECTHOM 3aBUCHUMOCTH COOTBET-
CTBYIOLIETO CBOMCTBA pacTBOpa OT KOJIMYECTBA KOMIIOHEHTA B PacTBOPE).

3aBUCHMOCTh JIaBJICHUS! HACBIIIEHHOTO Iapa PacTBOPUTENS HaJ pacTBOPOM OT MOJIBHOM
JI0JIM PacTBOPEHHOTO BellecTBa. 3akoH Payist. Pacder MOISIpHON Macchl pacTBOPEHHOIO
BELIECTBA C MOMOUIBIO 3aKOHA Payis.

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

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

Pacuer mapuuanbHOi MOJIIEHON BEJIMYMHBI KOMIIOHEHTA B PaCTBOPE 10 W3BECTHOW 3aBHCH-
MOCTH HapHHaJ'IBHOﬁ MOJBHOHM BEITHUYNHBI Apyroro KOMIIOHEHTaA OT €ro MOJBHOM J0JI1 B
pacTBope.

3aBUCUMOCTh TEMIEPATYPhl Hadala KPUCTAUIM3ALNUKA PACTBOPUTENS U3 pacTBOpa OT MO-
JSUTBHOW KOHLIEHTPAIMM PACTBOPEHHOTO BEIIECTBA B MPEAEIbHO Pa30aBICHHOM PacTBOPE.
Kpuockonuueckuit a¢¢dext. Pacyer MosipHOIl Macchl pacCTBOPEHHOI'O BEIIECTBA C TTOMO-
LIbI0 KPUOCKOIIHH.

3aBUCUMOCTh TEMIIEpPaTypbl KUMIEHUSI pacTBOpPA OT MOJISUIBHON KOHLIEHTPALUK PacTBOPEH-
HOT'O BEIECTBAa B IpeNeNbHO Pa30aBICHHOM pacTBope. DOYIITHOCKONMMYECKUH 3¢ deKT.
Pacuet MonsipHOI Macchl pacCTBOPEHHOT'O BELIECTBA C TOMOLIBIO H0YIITHOCKOHH.

OcmoTHuecKoe AaBlIeHHE MpeAebHO pa3daBiIeHHOro pacTBopa. YpaBHeHue Bant-T'odda.
Pacyer MonspHOI Macchl pacCTBOPEHHOT'O BEIIECTBA C MOMOIIBIO U3MEPEHUsI OCMOTHYE-
CKOT'O JIaBJIEHUS PAacTBOPA.
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3aBUCHUMOCTh TeMIIepaTypbl Hayana KpUCTaUIM3allMd KOMIIOHEHTA U3 PacTBOpa OT MOJIb-
HOM JI0JIM BTOPOTO KOMIIOHEHTA B pacTtBope. YpaBHeHue Llpenepa.

DNIEKTPOXUMUS

XUMUYECKUH H  DJIIEKTPOXUMUYECKUU  CIIOCOOBI  OCYIISCTBJICHUS  OKUCIHUTEIHHO-
BOCCTAaHOBUTEJIBHOM peaKIUU. DIEKTPOXUMHUYECKAs LEMb U €€ KOMIOHEHTHI. OnpeneaeHue
TEOPETUUYECKON AJIEKTPOXHUMHH, €€ Pa3lelibl U CBSA3b C 3aJa4aMH MPHUKIAJHOM 3JIEKTPOXH-
MUH.

Pa3BuTtne npencraBieHuil 0 cTpoeHUH pacTBOpoB AnnekTponutoB (T.I'porryc, M.®apanei,
C.Appenunyc). OCHOBHBIE TIOJIOKCHHUS TEOPUN APPEHUYCA; HEIOCTATKHA dTON TCOPHUH.

DHeprusi KpUCTATMYECKOM PEIIeTKH U SHEpTUsl cojibBatauu. MoH-1unoasHoe B3auMo1ei-
CTBHE KaK OCHOBHOE YCJIOBHE YCTOMYMBOCTH PACTBOPOB JIEKTPOIUTOB.

TepMoauHaMUYECKOE OMUCAHUE MOH-MOHHOTO B3auMoneucTBUs. [IOHATHS cpelHell akTuB-
HOCTH U CpeHero Ko3pGUIMEeHTa aKTUBHOCTH;, UX CBS3b C aKTUBHOCTHIO U KO3 P UITUEHTA-
MU aKTUBHOCTHU OTIEIHLHBIX HOHOB.

OcHosuble ponyuieHus: Teopun [ebas — Xiokkens; ux ¢uszndyeckuit cmpici. Monnas atMmo-
chepa. YpaBHeHUs s KO3PPUIIMCHTa aKTUBHOCTH B TICPBOM, BTOPOM H TPETheM NPHOIIH-
)eHuu teopun [lebas — Xrokkens.

Juddy3noHHBI TOTEHIMAN, TPUYMHBI BOSHUKHOBEHHS M CIIOCOOBI €r0 YMEHBIICHHS TPH
JIEKTPOXUMHUUYECKUX U3MEPECHUSX.

VY aenbHas 3JIEKTPONPOBOJHOCTh PACTBOPOB 3JEKTPOIMTOB U SKBUBAJIEHTHAsI 3JEKTPOIPO-
BOJIHOCTb 3JIEKTPOJIMTOB B PACTBOPE, UX 3aBUCUMOCTb OT MPHUPOJIBI IEKTPOIUTA, PACTBOPA,
KOHIICHTPAIIUU 3JIEKTPOJIUTA U TEMIIEPATYyPHI.

Yucna MEpeHOCAa NOHOB B PACTBOPE U METOJAbI UX OIIPCICIICHUS.
HOI[BI/I)KHOCTI/I HOHOB B paCTBOPEC U 3aKOH HE3aBHCUMOI'O JIBUKCHUA NOHOB Konbpayma.

3aBUCUMOCTb IOJBMKHOCTEH, SKBUBAJIEHTHOM 3JIEKTPOIPOBOAHOCTH M YHCET IEPEHOCA OT
KOHIIEHTpaluu B paMkax teopuu Jlebas — Xrokkens — Onzarepa. @u3nyecKuil CMBICT AJIEK-
TPO(OPETHUUECKOTO U PEIaKCAUOHHOTO Y(PPEKTOB MPU ABHKEHUH HOHOB B PacTBOPE.

Oddextsl Buna u Jlebas — danbkeHrarena.

[ToHsITHE >MEKTPOXUMHUYECKOTO MOTEHIHAIA U YCIOBHE 3JIEKTPOXUMHUYECKOTO PABHOBECHS
Ha TpaHuIle pasjaena das.

PaBHoBecHbIe nekTpoxumuyeckue nenu u ux IJ]C. @opmyna Hepuera u ypaBHenue ['n66-
ca — ['enpmronsbia. [ToHsTHE 3EKTPOITHOTO NOTEHIMATIA.

Knaccugukaius 371eKTpo10B U JIEKTPOXUMUYECKUX IIeTeH.

Onpenenenre TePMOJUHAMUYECKUX XapaKTEPUCTUK XUMHUYECKHX peakiui, KodpuunueH-
TOB aKTUBHOCTH U YMCEJ MIEpeHoca Ha ocHOBE uzMepenus D(C.

XuMu4yeckas KHHETHUKA

OcHOBHBIE NMOHATUS XUMUYECKOW KMHETUKH: CKOPOCTh PEAKLIMU, KHHETHYECKas KpUBas, K-
HETUYECKOE ypaBHEHHUE, KOHCTaHTa CKOPOCTH, MOPAIOK PEaKIUU, MOJEKYJISIPHOCTh AJIEMEH-
TapHOM peaklMH, PEAKIMH IEPEMEHHOIO OPSAIKA.

Kunernueckuii 3akoH nerictBusa Macc. COCTaBlIeHUE KUHETUYECKUX YPABHEHUM NI U3BECT-
HOTO MexaHu3Ma peakiuu. [Ipsmas u oOpaTHas 3a7ja4 KHHETUYECKOTO aHATN3a.
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3. 3aBHCHMOCTH KOHCTAHTBI CKOPOCTH XMMHUYECKON PEakiuy OT TeMIepaTypsl. Y paBHeHUE Ap-
peHnyca. JHEeprusi aKTUBALIUH.

HeoOpatumeble peakuiuy HyJI€BOTO, IEPBOT0, BTOPOT'O U TPETHEr0 MOPSIKOB.
Mertoasl onpeneneHus MopsiaKa peakinm.

Onpez[eneHI/Ie KOHCTAHTBI CKOPOCTHU XUMHYSCKOHN PCAKIMU U3 OIIBITHBIX JTaHHbIX.

N o g &

Cnoxnbie peakuuu. [IpyHIMN HE3aBUCHMOCTH 3JIEMEHTApPHBIX CTaauil. MeToabl cocrasie-
HUSI KHHETUYECKUX YPABHEHUM.

8. ®opmanpHas KHHETHKA OOpaTHMBIX peakiuii mepBoro mopsaka. OnpeneneHue dieMeHTap-
HBIX KOHCTAHT U3 OIBITHBIX TAHHBIX.

9. ®opmanbHast KWHETHKA MapajUIeTIbHBIX peakuuii. OnpeneneHne 31eMeHTapHbIX KOHCTAHT U3
OIBITHBIX TaHHBIX.

10. ®opmanbHas KHHETHUKA TTOCIIEAOBATENFHBIX PEAKIUK Ha MPUMEpe ABYX HEOOpaTHMBIX peak-
Ui niepBoro nopsaka. Kunernueckne KpuBble HAKOIIJIEHHS OTAEIBHBIX IIPOAYKTOB.

11. DnemeHTapHble aKThl XMMUYECKUX PEAKIUI U pU3NUeCcKHuil cMbIca sHEpruu aktupauuu. [lo-
BEPXHOCTh MMOTEHLIUAIBHONW YHEPIUU.

12. Merton nepexoaHoro COCTOSHUS (aKTUBUPOBAHHOTO KoMIuiekca). CBOCTBa akKTHBUPOBAHHO-
ro koMmiuiekca. CTaTUCTUYECKUI pacdeT KOHCTAHThl CKOPOCTU. OCHOBHBIE TOMYLIEHUS TEO-
pHUH aKTUBUPOBAHHOTO KOMIUIEKca. TpaHCMUCCHOHHBIN KOA((DUITUCHT.

13. Teopus coyaapeHuii B ipuMeHEHUH K OUMOJIEKYJISIPHBIM PEaKIIHsIM.

ITpumepb! OMIIETOB K SK3aMeHaM

OI'bOY BO «KyOaHckuii rocy1apcTBEHHBIH YHUBEPCUTET
@aKyJIbTET XUMUU U BBICOKUX TEXHOJIOTUI
Kadenpa pusunueckoit xummn
Hamnpasnenue 04.03.01 Xumus
Jucuumnmna « Pusnyeckast XuMus», yactsb 1

BK3AMEHAIIMOHHBII BUJIET Ne 1.

1. Pacyer KOHCTAaHT paBHOBECHUS] XUMHUECKUX PEAKIIUN C UCIOIb30BAHUEM Ta0JIUI] CTAaHAAPTHBIX
3HauYEHUHN TEPMOJIMHAMUYECKUX (DYHKIINH.

2. 3aBUCHMOCTb TeMIIepaTyphl Hauana KpUCTAIIM3AIMU PACTBOPUTENSL U3 PACTBOPA OT MOJISLIb-
HOW KOHLIEHTpAllMK paCTBOPEHHOIO BEILECTBA B MPENENbHO pa30aBiIeHHOM pacTBope. Kpuocko-
nudeckuit s dext. Pacuer MOIsIpHONW Macchl pacTBOPEHHOT'O BEIECTBA C IMOMOIIbIO KPHOCKO-
IINH.

3aBemyromuit kadeapoit
buznyecKo XuMuM, 1.X.H., Mpod. B.1. 3a6omonkuit

®I'BOY BO «KybaHckuii rocy1apCTBEHHbBIN YHUBEPCUTET
@aKyJbTET XUMHUU U BBICOKHUX TEXHOJIOTHI
Kadenpa pusnueckoit xumuun
Hanpasnenue 04.03.01 Xumus
Juciunnuna «dusndeckas XUMUS, 9acTh 2

SK3AMEHAIIMOHHBIM BUJIET Ne 2.
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1. Xumnueckuii U 3JIEKTPOXUMHUYECKHH CIIOCOOBI OCYIIECTBIEHUS OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHON PEAKLMU. DJIEKTPOXUMHUUECKAs LEIb U €€ KOMIIOHEHTHI.

2. ®opmainbHasi KWHETHKA 00paTUMBIX peakuuii neporo nopsjaka. OnpenaeseHue 3J1eMeHTap-
HBIX KOHCTAHT U3 OIBITHBIX JaHHBIX.

3aBenyronmii kKageapoit
(U3UYECKON XUMHH, 1.X.H., TPOQ. B.U. 3abomornkmii

OueHouHbIEe CPECTBA JI1 UHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710PO-
BB BBHIOMPAIOTCSI C YY€TOM MX WHAWBUAYAIBHBIX IICUXO0(PHU3NIECKUX OCOOCHHOCTEH.

— IIpH HeO6XOI[I/IMOCTI/I HHBaAJIMAAM W JinaM C OrpaHU4YC€HHBIMH BO3MOKHOCTAMU 310PO-
BB IPEOCTABIISIETCS TOMIOIHUTENILHOE BPEMs ISl ITOJITOTOBKM OTBETA HA SK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLICHUBAHUSI PE3YJIbTATOB 00YyUYEHUS MHBAINUJIOB U JIULL C
OTpaHMYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI IIPEAYCMaTPUBACTCS HCIOIb30BAaHHE TEXHHYECKHX
CpeacTs, H€06XOZ[I/IMI)IX UM B CBA3HU C UX MHAUBUAYAJIbHBIMU OCO6€HHOCT$[MI/I;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIMXCSl C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI
N MHBAJIMAOB IIpoLcaypa OUCHHUBAHUA PE3YJILTATOB O6y‘-IeHI/I$I M0 AUCHUILJIMHE MOXKCT IIPOBO-
JIMTHCS] B HECKOJIBKO JTAIloB.

[Ipouenypa oneHWBaHUS PE3yJbTATOB OOYUYCHHS MHBAIUIOB W JIMIl C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSI 110 JAMUCIMIUIMHE (MOJIYJIIO) TPEIyCMaTpUBAET MPEAOCTABICHUE HH-
¢dopmanuu B hopMax, aganTUPOBAHHBIX K OTPAaHHMYCHUSM UX 370POBbS U BOCIIPHUATHS HH(POpMa-
1812058

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIist an ¢ HapyIIEHUsIMHU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJbLHOW y4eOHOW JHUTEpaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS TN CHUILTUHBI (MOXYJIA)

5.1 OcHoBHast TUTEpaTypa:

1. Tlomosa, A. A. ®usnyeckas Xumus [ DNEKTPOHHBIN pecypc] : yueOHoe mocobue / A. A.
[Tomoa, T. b. IlomoBa. - Cankrt-Ilerepbypr : Jlaws, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (hu3HYecKOr XUMHUH: yueOHOe mocoOue Uit CTYJeHTOB 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.
3anaun. B.B. Epemun u ap. M.: BUHOM. Jlaboparopus 3Hannii. 2013. .

5.2 JlononHUTENbHAS JIUTEPATYPA:

1. ®dusnyeckast xumus [DneKTpoHHBIN pecypc] : yueOHoe nocobue / I'. B. Bynunoposa,
1O. I'. N'anametrnunoB, X. M. fpomesckas, B. I1. bapabanos ; MunuctepctBo 06pazoBanus u
Hayku Poccun, @enepanbHoe TocyAapcTBEHHOE OI0/IKETHOE 00pa30BaTeIbHOE YUPEKICHNUE
BBICIIETO TIpodeccronanbHOro 0opasoBanust KazaHckuil HAIIMOHATBLHBIN MCCIIEI0OBATEIbCKUI
TEXHOJIOrM4eckuil yausepeuteT. - Kazans : U3n-so KHUTY, 2012. - 396 c., u. -

http://biblioclub.ru/index.php?page=book&id=258360
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5.3. lleproauyeckue U3IaHUS:

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

3. XKypnan Kuneruka u katanms.

6. Ilepeyenb pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTeEp-
HeT», He00XOAMMBIX /115l 0CBOCHUS TUCHMILINHBI (MOYJIs1)
1. eLIBRARY - Hayunas snekrponHas 6uoimoreka (MockBa)
http://elibrary.ru/
2. DneKTpoHHas KOJUICKIMS HAyYHOHW M TEXHUYECKON IOJHOTEKCTOBOM M OMOJIMO-
rpaduueckoit napopmarmu ScienceDirect
http://www.sciencedirect.com

7. MeToauyeckue YyKa3aHusi AJs1 OOyYalOUIUXCH IO OCBOEHHMI0 TUCHMILIMHBI
(MmonxyJis)

VYcnemHoe OCBOEHHE AMCIUIUIMHBI TPENAINoiaraeT AakTUBHOE, TBOPUYECKOE Yy4yacTue
CTYJIeHTAa IyTEeM IJIAHOMEPHOM, MOBCETHEBHON paOOTHI.

OO61re peKoMeHJaIuu
N3yuenne AUCIUIUIMHBI CIeIyeT HAaUMHATh C MPOpadOTKU paboyeil mporpaMmmel, ocoboe
BHUMaHHUE, YACIss [EJIsM U 3a7a4aM, CTPYKTYPE U COACPIKaHUIO Kypca.

CamocrosrenbHas paboTa MPOBOJAUTCA C LI€bI0 YIIIyOJeHHs 3HAHUN MO JUCLUIUIMHE U
IIPEAyCMaTpUBACT:

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

- paboty ¢ IHTepHET-UCTOUHUKAMU;

IInaHupoBaHNe BpEMEHUM Ha CaMOCTOSTEIbHYIO PadOTy, HEOOXOAMMOrO Ha H3y4YEHHE
HACTOSAIICH NUCHUIUIMHBI, CTYIEHTaM JIy4dllle BCETO OCYILECTBIIATh Ha BECh CEMECTP, IIpeAyCcMar-
pHYBasi IPU ATOM PETYJIIPHOE ITOBTOPEHKE MPONIEHHOTO Marepuana. Marepuai, IoJy4eHHbIN Ha
JEKIHIX, HEOOXOUMO PETYJISIPHO JOMOIHATh CBEACHUSAMH U3 JIUTEPATYPHBIX UCTOYHUKOB, IPU-
BEJICHHBIX B paboyeil mporpaMme JUCIUIUINHBI.

Pabora ¢ KOHCIIEKTOM JIEKIHI

IIpocMOTpUTE KOHCIIEKT Cpasy MOCIE 3aHATUH, OTMETHTE MaTEpHAJl KOHCIIEKTA JIEKIIHM,
KOTOPBIA BBI3BIBACT 3aTpyJHEHHUS M NOoHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyAHUTENIBHBIE BOIIPOCHI, MCIIONB3Ysl PEKOMEHIYEMYIO JUTEeparypy. Eciau camocTosTensHO
HE yJlaloch pa3o0paThCst B MaTepuaie, chopMyIupyiTe BOIPOCkl 1 00paTUTECh 3a MOMOIIBIO K
MpernojaBaTeNio Ha KOHCYJIbTAllMM WM Onmkaiiei nexkuuu. PerynspHo oTBoauTe Bpems AJis
MIOBTOPEHMST IMIPOMJEHHOIO MaTepuayia, IpOBEpsisi CBOM 3HAHUSA, YMEHMS W HABBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

Meronnueckue peKOMEHIaluu MPENnoJaBaTessiM 0 METOIHUKE IPOBEACHUS OCHOBHBIX
BUJIOB Y4€OHBIX 3aHATUN

Jlekuun
Metoauka 4yTeHus JIEKIIU
Jlexuuu SIBISIOTCST OJTHUM M3 OCHOBHBIX METOJOB OOy4YEHHS MO JAUCUUIUIMHE, KOTOpPbIE
JIOJKHBI PeIaTh CICAYIOIINE 3a1a4Uu:
— HW3JIOKUTb BAKHEWIIMKM MaTepual IMpOrpaMMbl Kypca, OCBELIAIOIIUNA  OCHOBHBIC
MOMEHTHI;
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— Pa3BUTh y CTYJIEHTOB MOTPEOHOCTHh K CAMOCTOSITENILHOW paboTe HaJl y4eOHOM M HAYyYHOM

JITEPATypPOil.

I'maBHOM 3amaued KaKIOM JIEKLUH SIBJISETCSA PACKPBITHE CYIIHOCTU TEMBbI M aHAIU3 €e
[JIaBHBIX TOJOXKEHUH. PexomMeHnyeTcss Ha NEepBOM JIEKIMM JOBECTH A0 BHMMAHMS CTYICHTOB
CTPYKTYpYy Kypca U €ro pasJienbl, a B JaJbHEHIIEM YKa3blBaTh Hauajlo KaXkJ0ro paszeina, CyTb U
€ro 3a7lauul, a, 3aKOHYMB U3JI0’)KEHHE, ITOABOAUTE UTOT 110 ITOMY pa3zeily, YTOObI CBS3aTh €ro co
CJIEIYIOILHAM.

ConeprkaHue JEKIHUI

Copneprxanue ekl onpexaensiercs padoueil mporpammoii kypca. Heob6xomumo, 4To0sl
KaX</1as1 JIEKIMsl OXBaThIBaja U MCUEpIIbIBAIA ONPEACICHHYIO TEMY Kypca U IpeacTaBisiia coooi
JIOTHYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlyuiie cokpatuTh TeMy, HO HE JOMYyCKaTh IepephiBa
€€ B TAKOM MECTE, KOT1a OCHOBHAsI HJIes €I1e IIOJHOCTHIO HE PACKPBITA.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYIIECTBIEHUHU
00pa30BaTeIbLHOIO MPoUEcca MO0 AMCHUILIHHE (MOLYJII0) (IPH HEOOXOAMMOCTH)

8.1 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHUst
1. MS Office (Word, Excel, PowerPoint).
2. TlporpamMmmHOe obecrieueHue s CIIa00BUIAIINX.

8.2 llepeuenb He0OXOAUMBIX HHGOPMANUOHHBIX CIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snexkrponnas oudnnoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MartepuajbHO-TeXHHYecKasi 0a3a, HeoOXoauMasi Il OCylIeCTBJICHUsSI 00pa3oBa-

TeJbHOI'0 NpoLecca o JUCHUIINHE (MOAYJII0)
MarepuanbHO-TeXHHYECKOe 00ecredeHrne JUCIUITITMHBI
(MOAyJIs) U OCHAIIEHHOCTh

VYyeOHasi aynuTopusi Ui MPOBEICHUS 3aHATUN JEKI[MOH-
HOoro tuma, ayn. 322c¢, yi. CraBpomnoibckas, 149. Kowm-
IUIEKT yuyeOHOM Mebenu, JocKa-3KpaH yHUBEpcalbHas, KO-
POTKO(OKYCHBI HHTEPAKTHUBHBIA IMPOCKTOP, MYJIbTHME-
nuitHas kadeapa.
VYueOHast aynuTOpHs JUIsl TIPOBEJCHHUS 3aHATUH CeMUHap-
ckoro tuna — aya. 332, xopn. C (ynuna CraBporoibckas,
149). Kommiekt y4eOHO MeOenu, MenoBas J0CKa, mepe-
HOCHOE MYJIbTHUMEMIHOE 000py/I0BaHUE

Ne Bun pa6or

1. JleKIMOHHEBIE 3aHSITHUSA

2. CemMuHapcKue 3aHATUS

['pynnoBeie  (MHIUBU-
JyallbHble) KOHCYJIbTa-
097011

VYyeOHast ayIuTOpHs JUIsl TIPOBENCHUS 3aHATUH CeMUHap-
ckoro tuna — aya. 332, kopn. C (ynuma CTaBporoibsckas,
149). IlepenocHOe MyJIbTUMEIUITHOE 000PYIOBaHHE.

oora

4. Texymuii  KOHTpoOJsb, | YueOHast ayJuTOpHs AJI MPOBEIEHUS 3aHITUNA CeMUHap-
IPOMEXYTOUHAsi aTTe- | cKoro tumna — aya. 332, kopm. C (ynuna CraBporobckas,
cTanus 149). IlepeHocHOE MyJIBTUMEIMHHOE 000PYI0OBAHHE.

S. CamocrositenbHass pa- | KaOuneTsl Ui caMoCTOSITEIbHOH pabOThl, OCHAIICHHBIE

KOMIBIOTEPHON TEXHUKON ¢ BO3MOKHOCTBIO MOIKITIOYEHHUS
K ceTu «VHTepHeT», mporpaMMoi 3KpaHHOTO yBEIHYECHUS
U obecrieueHHbIe TOCTYIIOM B AJIEKTPOHHYIO MH(pOpMaIu-
OHHO-00pa30BaTENbHYIO Cpely YHUBepcuTeTa — ayi. 329
kopi. C, ayn. 140 (ynauna CtaBponosbckas, 149).
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