





1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI

1.1. leab ocBoOeHMSI AUCUUILIUHBI

[lenpro OCBOCHUS TUCHUIUIMHBI « DU3UYecKas XUMUsSD) SBIISCTCS OBIAJACHUE CTYICHTAMH
cucTeMoi mpodecCHOHATbHBIX 3HAHUKN U TOJIy4eHHE MPOPEeCCHOHANTBHBIX YMEHHH U HABBIKOB B
obnactu pu3NIEeCKON XUMHUH.

1.2. 3apaun THCHUTLIAHBI

3amgaun y4eOHOU MUCIUILTUHBI « DU3nUYecKass XUMHS» COCTOSAT B H3YYCHUH COBPEMEHHBIX
METOJIOB U MOAX0/I0B (PH3MYECKON XMUMHH, a TAK)Ke (POPMUPOBAHUHU Y CTYJICHTOB 3HAHUU U yMe-
HUH, TTO3BOJIIOIIMX BBIMOJIHATH PACYEThl TEPMOJUHAMUYECKUX U KUHETUUECKHX XapaKTePUCTUK
(UBUKO-XMMHYECKHUX CHCTEM U MPOTEKAIONINX B HUX MTPOIIECCOB.

1.3. MecTo nucuunjanHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl

Jucuumnuna «Pu3ndeckas XUMHUs» OTHOCUTCS K 00s3aTenbHoi yactu broka 1. ducuu-
MJIMHBL (MOAYJIH) y4eOHOro mjiaHa. B cooTBeTCTBUU ¢ pabo4uM y4eOHBIM IJIAHOM JUCIHUILUIMHA
u3ydaercs Ha 3 Kypce. Bua mpomexxyTouHOM aTTecTaluu: SK3aMeH.

Nzyuenuro mucuumuinabl «Dusnyeckas XUMUs MPEAIIECTBYET HW3YyUYECHHUE TUCLUILTUH
«MaremaTtuka», «Benenue B TepMoauHaMuKy» U «DPusuka». JlaHHas AUCUUIUIMHA SBISETCS
MpEANIeCTBYIOMEN s nucuuiuinabl «KomonaHas xumus» u « BhICOKOMOJIEKYIISIpHBIE COEIH-
HEHUS.

1.4 Ilepeyenb MIAHUPYEMBbIX Pe3y/IbTATOB 00y4eHHs MO AUCHUILIMHE (MOYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMHU O0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

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

KOZ[ 1 HAMMCHOBAHUC I/IH[[I/IKaTOpaﬂ< JOCTHUXKCHU

PesynbTaTel 00yueHus O JUCIUILTUHE
KOMIETEHI[UU

OIIK-1 CriocoOeH aHamM3UpOBaTh M MHTEPIIPETHPOBATE PE3YIbTAThl XUMHUUCCKUX 3KCIIEPUMEHTOB, HAOIIOICHNI
Y U3MEPEeHU

HOIIK-1.1. CucreMaTu3upyer U aHaIU3UPYET 3HaeT (M3UKO-XMMHYECCKHE OCHOBHI SIBJICHHWH, IPOTEKAIO-
Pe3yNbTaThl XUMHIECKUX KCIIEPUMEHTOB, IMHX B XUMHYECKNX SKCIEPHUMEHTaX, HAOMIONCHUIX U H3Me-
HaOJIOIeHUH, U3MEPEHHH, a TaKXKe Pe3yIbTaThI PEHHSAX, METOBI PACUETOB CBOWCTB BEIIECTB U MATEPHAJIOB.
pacyeToB CBOICTB BELIECTB U MAaTEPHAJIOB. YMeeT cucTeMaTH3MpOBaTh M AHAIM3MPOBATH PE3yNIBTAThI

XUMHUUYECKHUX OKCIIEPUMEHTOB, HAONIO/IEHUH, U3MEPEeHU, a
TaK)Ke pe3yJbTaTOB PACUETOB CBOWCTB BEIIECTB U MaTepHa-
JIOB.

Bnageer MeromaMu cucTeMaTH3allMM M aHaln3a pe3yJibTa-
TOB XHMHMYECKHX O3KCIIEPUMEHTOB, HAOJIOACHUH, H3Mepe-
HUM, a Takke pe3ylbTaTOB PACUCTOB CBOICTB BEIIECTB U
MaTepHAaJIOB.

HOIIK-1.2. [IpennaraeT HHTEPOPETALUIO PE3YJIb- | 3HAET TEOPETHUYECKHE OCHOBBI ONMCAHMS PABHOBECHH U
TaTOB COOCTBEHHBIX SKCIIEPHUMEHTOB U PacieTHO- | NMPOIECCOB B (PU3MKO-XUMHUIECKUX CHCTEMAX.

TCOPETUYCCKUX pa60T C UCIIOJIb30BAHUEM TCOPC- Vmeer HUHTCPIIPETUPOBATL PE3YyJIbTAThI COOCTBEHHBIX 3KC-
TUYCCKUX OCHOB TPAAUIMNOHHBIX U HOBBIX pa3Jic- NEPUMEHTOB U PACYETHO-TCOPCTUICCKUX pa60T C HUCIIOJIB30-
JIOB XUMHUU. BAaHHUEM TCEOPETHUCCKUX OCHOB TpPAaAWMIHUOHHBIX KW HOBBIX

pa3acjioB XUMHH.

Bna,ueeT METOAaMM UHTEPIPETAINN PE3YyJILTATOB cOOCTBEH-
HBIX OJKCICPUMEHTOB M PACYECTHO-TCOPETUICCKUX pa60T C
HCIOJIB30BAHUEM TCOPETUYCCKHUX OCHOB TPAAWIIMOHHBIX H
HOBBIX PA3JCIIOB XUMHUH.

2. CTpyKTypa M colepkaHue TUCHUIIINHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCUMIIMHBI IO BUAaM padoT

OO6miast TpyA0€MKOCTh AUCITUIUTHHBI COCTaBisieT § 3ad.ed. (288 wacom), ux pacmpenerne-
HUE 110 BUJaM paboT MpeCTaBIeHO B TaOIUIIE.



CemecTpsl
Buj yuebHo# paboTh Beero
4acoB 5 6

KonTakTHast padora, B TOM 4ucie 156,6 70,3 86,3
AyIuTOpHBIE 3aHATHS (BCEro) 136 68 68
3aHATHS JICKIMOHHOTO THIIA 68 34 34
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, PAKTHYE- 68 34 34
CKHE 3aHSTHUS)
Nuas koHTakTHas padora: 20,6 2,3 18,3
KonTpons camocrositensaoi padotsl (KCP) 20 2 18
[Ipomexxyrounast arrectranus (MKP) 0,6 0,3 0,3
CamocrosiTesqibHasi padoTa, B TOM YHCJIe 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 gac. 288 144 144

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

Hasi paboTa

3a4. €]l 8 4 4

2.2 Cogepxanue QU CHUNINHBI

Pacnipenenenuie Bu10B yueOHOM paOOThI U UX TPYIOEMKOCTHU IO pa3jesiaM JUCLMILINHBI.
Paznensl (TeMbl) TUCIUILIMHBL, H3y4aeMble B 5 cemectpe (o4yHasi popma oOyueHus)

Ne KoanuecTBo yacos
pas- HaumenoBaHue paznenos (Tem) AyRuTOpHas Brieay muroprias
fena Bcero abora paborta
JI 13 | JIP CPC
1 TepMoarHaAMUKa XUMHUYECKOTO 37 12 12 0 13
paBHOBECHS
2 @da30BbIE paBHOBECUS 32 10 10 0 12
3 TepMmoauHaMuKa pacTBOPOB 37 12 12 0 13
Bcezo: 106 34 34 0 38
Pazpgensl (TeMbl) AUCIUIUIMHBI, U3y4aeMble B 6 ceMecTpe (ouHast hopma 00ydeHHs])
KonnuecTBo yacos
No A B
pas- HaumenoBanue pa3zaenon Y/UTOPHad HeayuTopHas
fena Bcero abota pabota
JI 13 | JIP CPC
4 DJIEKTPOXUMHUS 50 17 17 0 16
5 Xumuueckasi KHHETHKa 49 17 17 0 15
Bcezco: 99 34 34 0 31
Hmozo no oucuuniune: 205 68 68 0 69

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

2.3 Conepxanue pa3aesioB (TeM) IMCUMILIHHBI:

4




2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

Haumenosanue
paszena

Coneprxanue pasjena

dopma TEKyIIEero
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 U30XOPbI XUMUYECKOU
peakuuu u npuHuuma Jle-Illarense. Pacuer
KOHCTAHT PaBHOBECHSI XUMUYECKUX PEAKIUil
C UCIIOJIb30BAaHUEM Ta6JII/II_I CTaHAAapTHBIX
3HaYEHUI TepMOJIMHAMUYECKUX QYHKUIUN U
I10 SKCIICPUMCHTAJIbHBIM JJaHHBIM. Bnusanne
o011ero 1aBaeHus peaklIMOHHOW CMECH Ha €&
cocrtaB. Pacuer paBHOBECHOI'O COCTaBa peak-
IIMOHHOW CMECH 10 KOHCTaHTE PaBHOBECHSI.

KP

@da30BbI€ pABHO-
BECHS

dazoBbie paBHOBecHs. [loHATHS (a3bl, KOM-
HIOHEHTa, cTeneHu cBoooabl. [IpaBuio da3 u
ero BeIBOJ. Kitaccugukanys rereporeHHbIx
CHCTEM.

OJHOKOMITOHEHTHBIE CUCTEMBI. Y paBHEHHE
Knaneipona-Knaysnyca. DHaHTHOTpPONHBIE U
MOHOTPOITHBIE ()a30BBIE TIEPEXOIBL.
JlnarpaMmbl COCTOSIHUS IBYXKOMIIOHEHTHBIX
cucreM. Tunel tuarpamm cocrosinus. [IpaBu-
70 das.

JlnarpamMmbl COCTOSTHUSI TPEXKOMIIOHEHTHBIX
cucreM. TpeyronsHuku ['u66ca-Pozedboma.

KP

TepMmoauHamuka
pacTBOpOB

VYyeHue o napuuaibHbIX MOJIBHBIX BEIUYH-
Hax. CBolicTBa napuuaIbHbIX MOJIbHBIX BE-
JUYUH.

TepmonnHamuka pacTBopoB. TepmoauHaMu-
yeckas Kiaccudukanus pacTBopoB. JlaBie-
HUE HACBHIIIEHHOT'0 Tapa *HJIKUX PacTBOPOB.
3akoH Payns. OTkiioHeHus ot 3akoHOB Pay-
TS

PactBopumocTts. Ypasuenue Lllpenepa. D0y-
JMo- ¥ Kpuockonusi. OCMOTHYECKHE SBJICHUS.
VYpaBuenue Bant-I'odda.

PaBHOBecue xunkoctTh-nap. 3akonsr [ n66ca-
Konosainosa. /luarpammel cocrosinus. Pazne-
JIEHHE BEUIECTB MMyTEM NEPErOHKH. A3€0-
TPOITHBIE CMECU U X CBOMCTBA.

KP

DNEKTPOXUMHUS

Onextpoxumusi. OCOOEHHOCTH dIEKTPOXH-
MHUUYECKUX PEAKIUU. DIEKTPOXUMUYECKAs
LIETb U €€ KOMIIOHEHThI. CTPYyKTypa 3JIeKTPO-
XHUMWH, €€ pa3Ieibl, MPUKIATHBIE ACIIEKTHI.
Pa3BuTHne npeacraBiieHU O CTPOCHUM pac-

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

OHeprus KpUCTANIMYECKON PELLIETKU U JHEP-
rvsi conbBaTauuy. MoH-IunoapHOE B3aUMO-
JIEIICTBUE B paCTBOpaXx JIEKTPOIUTOB, MO/JIE-
11 bopHa, NpUYMHBI YCTOWYUBOCTH HOHHBIX
CUCTEM.

HoH-nOHHOE B3aMMOJEICTBHE B pacTBOpax
AJIEKTPOJIUTOB U €0 TEPMOJMHAMHYECKOE
onucanue. llonsTue cpeaHell MOHHOM aKTUB-
HOCTH M CPEJHETO0 MOHHOTO KOd(PPHUIIHEeHTa
AKTUBHOCTH, UX CBSI3b C MHIMBUyaJIbHBIMH
XapaKTepUCTUKaMH HOHOB.

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

ITonBukHOCTH HOHOB 1 3ak0H Kounbpayia.
Yucia nepeHoca MOHOB U METOABI UX OIIpe-
nenenust. OcoOble ciyyau 31eKTPOIPOBOIHO-
CTH 3JIEKTPOJIUTOB. 3aBUCUMOCTb I1OJJBUKHO-
CTH MOHOB, YMCEJI 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 oTeHIanoB u J1C.

Knaccugukaius 371eKTpoI0B U IEKTPOXHU-
MHYECKHX Lieneld. KOHIleHTpanoHHbIe e
¢ nepeHocoM u 6e3 neperoca. Merox 3/1C
JUIsl onpeienieHns Ko (GUINEeHTOB aKTUBHO-
CTH.

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

XUMHYecKas K-
HETHUKA

Xumnueckasi KUHeTHKa. OCHOBHBIE OHITHS
XUMHYECKOW KUHETUKU. CKOPOCTh PEaKIiu.

KP
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Kunernueckue ypasuenus. [lopsigok u mosne-
KYJIIPHOCTh peakuuu. Kunetnueckuii 3aKkoH
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
nopsiikoB. OnpeneneHrne KOHCTaHThl CKOPO-
CTH, TIOpAJIKA PEaAKIIMH, SHEPTUU aKTUBAIIIN
U3 pe3yJbTaTOB KUHETUYECKUX IKCIIEPUMEH-
TOB.

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

Merton akTuBHOrO KoMIuiekca. [loBepxHocTh
MOTEHIIMAIBHOM SHeprun. Cxema BhIBOJIA
ypaBHEHUS JJIs1 KOHCTAHTBI CKOpoCTH. Tep-
MOJIMHaMU4ecKuil actekT Teopun. CBoOoI-
Hasl SHEPTHsI, SHTAJIBITNA, YHTPOIIUS aKTHBA-
LUH.

KuHernka cnoXHbIX XUMHUYECKUX PEAKIUM.
depMEeHTATUBHBIE PEAKIINH.

OO61ue npuHLUIEl KaTanu3a. [Ipumepst me-
XaHU3MOB KaTaJIUTHYECKUX PEaKIIUil.
KonebaTenbHbIE XUMUICCKUE PEAKIINH.

[Ipumeuanue: KP — kontposnbHas pabora

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ne HanmenoBanue TeMarnka NpakTUYECKUX 3aHATUN ®dopma TeKy1ero
- paszuena (cemuHapoOB) KOHTPOJIS
1 2 3 4

1. |OcHOBBI XUMHYE-
CKOW TepMOJIH-
HaMUKHU

3akoH AeicTByIomuX Macc. Bupl KoH-
CTaHT PABHOBECHS U CBSA3b MEXKIY HUMH.
N3orepma Bant-I'odda. Onpenenenus
HaIpaBJIEHUs1 CaMOIIPOU3BOJIBHOTO MPOTEKA-
HUSI XUMAYECKOU PEaKIMy 10 Ha4YaJIbHOMY
COCTaBY pEaKIIMOHHOU cMecu. PacueT KoH-
CTaHT PABHOBECHUS XUMUYECKUX PEAKIUN C
WCIOJIb30BaHNEM TaOIUI] CTaHJAPTHHIX 3HA-
YEHUN TEPMOJIMHAMHYECKUX (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 peakiinoH-
HOM CMeCH Ha €€ COCTaB.

Pacuer paBHOBECHOTO COCTaBa pPeaKIU-

KP, ycraslii onpoc
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OHHOM CMECH 110 KOHCTAHTE PAaBHOBECHS.
CBs3b ypaBHEHHE N300apbl U N30XOPbI XH-
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).
VYpasuenue Knaneiipona. Ypasuenue Kna-
neiipona — Knaysuyca. Pacuérel ¢ ucnosnp3o-
BAHHMEM 3THUX ypaBHEHUU: JaBJICHUS mapa
HaJl )KUIKOW U TBEPIOH (ha3oi, Temrepary-
PpBI IJIaBJICHUS TIPU 33/IAaHHOM JaBJICHUU, U3-
MEHEHUS PHTAJIBIUH NPU (Pa30BOM IMEpPexo-
Ie.

@da3oBble AMArpaMMbl COCTOSIHHS JIBYX-
KOMITOHEHTHBIX CHUCTEM, MX aHaJIM3: CHUCTe-
MBI «T — ». C 3BTEKTUKOW, C HEOTpaHUYEH-
HOM PacTBOPUMOCTHIO KOMIIOHEHTOB B KHUJI-
KOM U TBEPJIOM COCTOSIHUH, C OTPAaHUYEHHOMN
pPacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
COCTOSIHMM, C KOHI'PY?PHTHOM TOYKOH ILJIaB-
JIEHUs, C UHKOHIPYSHTHOM TOYKOM IIaBe-
Hus. Pasgenenne cmeceil METOOOM 30HHOM
IJIaBKH.

Cucremsbl «GK — I»: C HEOTPAaHUYEHHOMN
pPacTBOPUMOCTHIO KOMITOHEHTOB B JKHJIKOM
COCTOSIHMM, C TOYKOHM aszeorpora. Pasnene-
HUE BellecTB myTeM neperoHku. I[Ipocras
MepPEeroHKa, ApOoOHasi MEpPeroHka, pPeKTU(U-
Karusi.

Cucrembl «Ki — %K2» C OTPaHUYEHHOUN
PacTBOPUMOCTBIO B KUIKOH (a3ze.
[Ipocreiimme quarpaMMbl COCTOSIHUS TPEX-
KOMIIOHEHTHBIX CUCTEM. TpEeyroiibHUKU
I'n66ca u Pozeboma. AHain3 cUCTEMBI «T —
» C IBTEKTUKOM; K| — 2» C OTpaHUYEH-
HOM PacTBOPUMOCTHIO KOMIIOHEHTOB B JKH/I-
KOM cOCTOsIHMH. Pacripenenenue TpeTbero
KOMITOHEHTa MEXKy JIByMS KUJIKUMU (haza-
mu. Koaddumment pacnpenenenus. Beine-
JIeHUe KOMIIOHEHTA U3 pacTBOpa METOI0M
SKCTpaKIIUH.

KP, ycraslii onpoc

TepMmoauHamuka
pacTBOpPOB

[TapuuanbHble MOJIBHBIE BEJIMYHUHBI, HUX
OTIpe/IeJICHUE W3 OIBITHBIX JaHHBIX IS OW-
HapHbBIX cucTeM. [ 'paduueckue MeToas! (Me-
TOJ, OCHOBAaHHBIM Ha OCHOBHOH (QopMyJie
JUTSL TapIUaIbHOM MOJIBHOW BEJIMUMHBI U Me-
TOJ OTPE3KOB). AHAIUTHYECKHH MeToxa (10
W3BECTHOMN 3aBUCHMOCTH COOTBETCTBYIOIIETO

KP, ycTHbIii onpoc




CBOWCTBA PacTBOpa OT KOJHUYECTBA KOMIIO-
HEHTa B PacTBOPE).

Pacuer naprumanbHON MOJBHOW BETUYHHBI
KOMIIOHEHTA B paCTBOPE 110 U3BECTHOM 3aBH-
CUMOCTH NaplyajJbHON MOJBbHOW BEJTUYUHBI
JPYroro KOMIIOHEHTA OT €ro0 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 TEMIIEpaTyphl Hauajaa Kpu-
CTAJUIN3alMy PAaCTBOPUTENSI U3 PacTBOpa OT
MOJISUIbHOM KOHLIEHTPAallUU PacTBOPEHHOTO
BELIECTBA B MPEJEIIbHO Pa30aBIIEHHOM pac-
TBOpe. YpaBHenue lllpenepa.

3aBUCUMOCTh  TEMIIEpPaTyphl  KUIEHUS
pacTBopa OT MOJISUIBHOW KOHUEHTpAIuu pac-
TBOPEHHOTO BELIECTBA B IPEJEIbHO pa3das-
JIEGHHOM PacTBOpE.

OcmoTnyeckoe JaBJlI€HHE IPeNeIbHO
pa30aBiIeHHOrO pacTBOpa. YpaBHeHue BaHT-
Todaoa.

Pacuer mossipHOI Macchl paCTBOPEHHOIO
BEIIECTBA C MOMOIIBIO KOJJTUTATUBHBIX
CBONCTB.

DNEKTPOXUMHUS

TepMonnHaMu4yecKkoe OMMCAHUE NOH-
HMOHHOIO0 B3auMojeicTus. Pacuer cpennero
KO3 pHIIMEeHTa aKTUBHOCTH B IIEPBOM, BTO-
POM U TpeTbeM IpulIKkeHnn Teopun [edas
— XIOKKEJIs.

HepaBHoBecHbI€ sIBIIEHUS B PACTBOPAX 3JIEK-
TposnToB. nddy3nonnslit noreHuma.

VY aenbHas U 5KBUBAJIEHTHAs JIEKTPOIPO-
BoAHOCTh.Yucna nepenoca. [lonBuxHocTH
MOHOB ¥ 3ak0H Kombpayma. 3aBUCUMOCTh
MOJIBJKHOCTEH U YHCET IEPEHOCA HOHOB OT
KOHIIEHTpallMu B paMKax Teopun Jledast —
Xrokkens — OHzarepa.

PaBHOBecCHBIE ANEKTPOXUMUYECKHUE 1IETIH U
nx DJIC. ®opmyna HepHcra n ypaBHEHUE
'm66¢ca — I'enmpMmromnbira. OnpeaeneHne Ko-
3¢ UIMEHTOB aKTUBHOCTH M YHCEN ITEPEHO-
ca Ha ocHOoBe m3mepenust DJIC.

KP, ycTHbIii onpoc
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5. |Xumnueckas ku- (@opmanbHas KUHETHKAa HeoOpaTuMbIX peak- | KP, ycTHbIN onpoc
HETHKa LI TIEPBOTO, BTOPOTO U TPETHETO MOPSAIKOB.
MeTtob1 onpeiesieHns MopsIKa U KOHCTaH-
Thl CKOPOCTH PEaKLMH. 3aBUCUMOCTh KOH-
CTaHTBI CKOPOCTH OT TeMIIepaTypbl. Y paBHe-
Hue AppeHuyca.

®dopmalibHas KHHETHKA XUMHUUECKUX CII0XK-
HBIX (0OpaTUMBIX, MapajlIeNbHbIX, TOCIE0-
BaTEeJIbHBIX) PEAKIUIl.

[Ipumeuanue: KP — koHTpOsIbHASI paboTa

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHH sl AJ CAMOCTOATEIbHON padoThl
00y4yaIuXcs Mo JUCHUILINHE (MOTYJIIO)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH S JUCLUILIMHEI
Ne Bun CPC I10 BBIITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

1 2 3

1 |IIpopaboTka yue6HOro (1. dusnueckas Xumus : yueOHHUK JUId CTYIACHTOB By30B / A. I
(reopermueckoro) mare- |Ctpombepr, /. I1. Cemuenko ; mox pen. A. I'. Crpombepra. -
puana N3n. 5-e, ucnp. - M. : Beicmias mikozna, 2003. - 527 c. - Tekcr :
HEIIOCPEICTBEHHBIM.

2. OcHOBBI (hr3HUYECKON XUMUHM : yueOHOe 1mocodue JIsl CTyIeH-
TOB By30B : [B2 4.]. U. 1 : Teopus / [B. B. Epemun u ap.]. - 2-e
u31., nepepabd. u goim. - Mocksa : BUHOM. JlaGopaTtopus 3Ha-
Huit, 2013. - 320 c. - (YueOHuUK /i BbICIIEN MIKOJIBI). - TEKCT :
HEINOCPEACTBEHHBIN.

3. OcHOBBI (PU3UYECKON XUMHH : Y4eOHOE TOocoOue sl CTYIeH-
TOB By30B : [B 2 u.]. U. 2 : 3amaun / [B. B. Epemun u np.]. - 2-¢
u3J., nepepabd. u gom. - Mocksa : BUHOM. JlaGopaTtopus 3Ha-
Hui, 2013. - 263 c. - (YueOHUK i BBICIIEH MIKOJBI). - TEKCT :
HEIOCPEICTBEHHBIM.

4. 3apaun o pU3NYECKO XUMHH : ydeOHoe TocoOue JUIst CTy-
nentoB / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas u np. -
M. : Ok3ameHn, 2003. - 318 c. - TekcT : HEMOCPEACTBEHHBIM.

5. ®usnyeckas XxuMus : [y4eOHUK 11st By30B] : B 2 kH. KH. 1.
Crpoenue BemectBa. Tepmonunamuka / [Kpacuos K. C. u ap.] ;
nox pen. K. C. Kpacuosa. - U3n. 2-e, nepepad. u nom. - M. :
Bricmas mkona, 1995. - 512 c. - TekcT : HemocpeACTBEHHBIN.

6. ®u3nueckas XuMus : [yueOHUK 1715 By30B] : B 2 kH. KH. 2.
Onextpoxumus. Xumuueckas kuHetuka u karanus / K. C. Kpac-
HoB, H. K. BopoObeB, . H. 'ogues u ap. ; mox pexn. K. C. Kpac-
HOBA. - 2-€ u3/., epepad. u jpom. - M. : Beicias mkomna, 1995. -
319 c. - Tekcr : HENOCPEACTBEHHBIM.

7. XuMH4YecKoe paBHOBECHE : yueOHOE MOCOOHe ISl CTYACHTOB /
B. A. Muxaiinos, O. B. Copokuna, E. B. CaBunkuna, M. H. Jla-
BbIIOBa ; oJ pea. A. 1O. Lusanze. - M. : BUHOM. JlaGopato-
pus 3HaHui, 2010. - 197 c. - TekcT : HenocpeACTBEHHBIN.

8. TepmoanHamMHuuecKasi TeOpuUsi pacTBOPOB : yueOHoe mocodue /
B. A. lypos, E. I1. Arees. - U3xa. 3-e. - M. : URSS :
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JIMBPOKOM, 2010. - 245 c. - TekcT : HenocpeaACTBEHHBIH.

9. OCHOBBI XUMHUYECKON KMHETUKHU M KaTajan3a : yaeOHOE TI0CO-
Oue 1S CTyIGHTOB XUMUYECKUX (DaKyIbTETOB YHUBEPCUTETOB /
B. M. baiipamos ; oz pea. B. B. Jlynuna. - M. : Akagemus,
2003. - 252 c. - TekcT : HeNOCPeACTBEHHBIH.

10. MeTonnueckrue peKOMEHJAMKU K OpraHU3alliu ay AUTOPHOM
Y BHEAYyAUTOPHOH (CaMOCTOSTENbHOM) pabOThI CTYJICHTOB: METO-
nudeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckwuii roc. yH-T,
2018. 89 c.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 0OyYaroImIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3J0POBBS M BOCHIPHUATHS UHPOPMAIUH:

JLiist nd1n ¢ HapyIIeHUSIMU 3PEHUSL:

— B MieyaTHOU popme yBeIHueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMU CITyXa:

— B mieyaTHOU hopme,

— B hopMe IEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIIEHUsIMH OTTIOPHO-/IBUTATEILHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TepedeHb MOXKET OBbITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTA 00Y-
YaroIIMUXCS.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

st hopMupoBaHus poecCHOHATBHBIX KOMIIETCHIIUI B MPOIIECCEe OCBOCHUS Kypca Hc-
MOJIB3YETCSl TEXHOJIOTHUS PO EeCCHOHATBHO-PAa3BUBAIONIETO O0YUYESHHS, ITPEyCMaTpUBAIOIast He
TOJIBKO Tepeadyy TEOPETHUYECKOTO MaTepuaia, HO M CTUMYJIMPOBAHHE ITO3HABATEIBHBIX JICH-
CTBUH CTyJeHTOB. YacTh JNEKIIMOHHBIX 3aHATUN MPOBOAMUTCA B (opMe MpoOIeMHBIX Jekuui. B
paMKax na6opaT0pHHx N INPAKTHYCCKUX 3aHATUU MPUMEHATIOTCA MECTOAbBI IPOCKTHOI'O O6yq€HH$[,
HCCIIeIOBATENLCKUE METO/IbI, METO/I KOHKPETHBIX CUTYyalui. B mpoiiecce caMocTosTenbHOM Aest-
TETBHOCTHU CTYJIEHTHI YIIyOJSIOT U PaCIIUPSIOT TEOPETHUECKHUE 3HAHUS, PEIIatoT pacyETHbBIE 3a-
Jadu, TakKXKE 3alaHHuA, HE Tpe6y}onme paC‘-IéTOB, HO IJId BBIIIOJIHCHHSA KOTOPBIX HGO6XOI[I/IMO
ri1yO0OKO€ 3HaHHE COOTBETCTBYIOIEI0 TEOPETHUECKOT0 pa3jea.

I[J'If[ JuL ¢ OrpaHNMYC€HHBIMH BO3MOXKHOCTAMH 3O0POBbA MPEAYCMOTPECHA OpPraHu3anunsd
KOHCYJBTAIMi C CMOJIb30BaHUEM DIIEKTPOHHOU MOYTHI.

Komu-
Bun 3ansaTus Hcnonb3yeMble HTHTEpaKTUBHbBIE 00pa30BaTeib-
Cemectp YECTBO
(JI, TP, JIP) HbIE€ TEXHOJIOTHH
4acoB
5 11P becenst 10
Pa36op cutyarmit 25
PaboTa B MaJIbIX Tpynmax 10
6 1P Becennl 10
Paz6op curyauuit 25
Pabota B ManbIx rpynmnax 10
Hmoeo: 90

4. OneHo4YHbIe CPeACTBA VI TEKYLIero KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
arrecTauuu
4.1 ®oH/ OLIEHOYHBIX CPEACTB IJIA MPOBEACHHUS TeKyLIeH aTTecTaluu
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BAPUAHT KOHTPOJIbHOM PABOTHI Ne 1
1o Kypcy «duznueckas XuMush»
Tema «TepMoanHaMUKa XUMHUYECKOTO PAaBHOBECH S

. M3BecTHO, YTO XJIOpHU aMMOHUSI BO3TOHSIETCS IPU HATPEBAHUU 3a CUET MPOTEKAHUS PeaKIUU
NH4Cls) = NH3() + HCI (). Paccunrats, kakoe naBieHHe OyIeT cO3/1aBaThCs B MPEIBAPH-
TEIbHO BaKyyMMHPOBAaHHOM PEAKIIMOHHOM COCYJle, 00beM KOTOpPOTo paBeH | j, mpu Temrie-
patype 25°C, eciii B HEro BHECTH 5 T xJjiopuja aMMoHus. {15 6aJssioB}

. IIpu Temnepatype 155°C B peakuMOHHON cMecCH, B KOTOPOW MPOTEKAET PeaKkLusl AUCCOLUa-
nuu auMmepa okcuaa aszora (IV) N2O4 = 2NOg, paBHoBecHble naBiaeHuss N2Os u NO2 paBHbI
cootBercTBeHHO 0,0269 atm. mn 2,00 aTt™m. PaccuuTaiite cranmapTHyto sHepruto ['m66ca 3Toi
peakuuu npu temnepatype 155°C. {5 6anioB}

. B 3akpwiteiii cocyn nomewensl 0,300 monst Hagr, 0,400 mons Iy u 0,200 mons Hl) npu
temneparype 870 K u obmem manenuu 1 Oap. Paccumraiite KommdecTBa KOMIIOHCHTOB B
PaBHOBECHOM CMeCH, €ClIu KOHCTaHTa paBHOBecus peakuuu Har) + Iy = 2HI) paBHa K =
870. {10 6aa10B}

BAPUAHT KOHTPOJIBHOM PABOTBI Ne 2
Jucuummmza «Puznueckas XUMHUSD)
Tema «TepmonuHamuka (pa3oBbIX paBHOBECHI

. Ipu 273,15 K sHTamenuu MCHapeHus: BOABI W IUIABICHUS JIbJa BOABI paBHBI 599,2 JIx/r u
83,88 JI/T cooTBeTCTBeHHO. JlaBiieHHEe mapa BOJbI HaJl KUAKOW Bojo# mpu 273,15 K paBHO
610,6 ITa. PaccunraiiTe naBieHue mapa Boabl Haa ¢a3oi apaa npu 258,15 K, cunras, uto u3-
MEHEHHE SHTAIBIINK HE 3aBUCUT OT Temnepatypsl. {10 GamnoB}

. [ImoTHOCTH XMIKOTO M TBEpAOro ojioBa mpu TemmepaType mmiasnenus (505,05 K) paBubl
6,980 r/mMn u 7,184 r/MI COOTBETCTBEHHO. ODHTANbIUS TIUIaBJIIEHUS OJoBa paBHa 5,873
k/[x/Mone. Onpenenure Temnepatypy miaBieHus oilosa noj aasneHueM 500 atm. MosmsipHas
Macca osioBa paBHa 118,7 r/monb. {5 GannoB}

. YKa3zaTh: a) Kakue (a3bl HAXOJATCS B MOJIAX AMArpaMMbl (0OpaTuTe BHUMAaHHUE, YTO B BEpX-
HEM TI0JIe HaXOuTcs Kujakas ¢asza); 6) kakue (azbl HAXOJATCS B PABHOBECHM HA JIMHUSX U B
XapaKTePHBIX TOYKAX AuarpamMmbl. OMUIINATE, KAKKE MPOIECCHI MPOUCXOIAT TPU OXJIAXKICHUH
pacmuiaBa, umeromiero coctaB 60% ar. komnonenta B u temneparypy 1100°C; moctpoiite
KpUBYIO OXJIaXJleHusl 3Toro pacriasa 1o temmnepatypsl 300°C. PaccuuraiiTe 4ncio cremne-
Hel cBOOOIbI Ha KaXJOM y4acTKe 3Toi kpuBoit {13 6asioB}
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BAPUAHT KOHTPOJIbHOM PABOT Ne 3
Jucnunnuna « Duzndeckas XuMus»
Tema «PacTBOpBI HEANEKTPOIUTOB. [1apianbHbie MONIBHBIE BEIMYUHBI.
Koaddunnents! aktuBHocTH. KosumuraTuBHbIE CBOICTBA pacTBOPOB)

1. Boauslit pactBop cynbdaTta Maraus BeaET cedst nmo-paznomy. IIpu 18°C oOmuit 00beM pac-
TBOpa (MJ1), oOpasyromierocs u3 1 Kr BOAbI, 3aBUCUT OT MOJISIBHOCTH B COOTBETCTBUU C ypaB-

HenueM V =1001,21+34,69(m—0,07)’ u 5To ypaBHeHHE IPUMEHMMO 10 KoHIeHTpauuu 0,1

MoJIb/KT. KakoB mapiiuanbHbIil MOJTBHBIN 00BEM: a) COTM U 0) BOJIBI TPH KOHIIEHTPAIIMH COJIN
B pacTtBope paBHO# 0,05 monb/kr? {10 6ann0B}

2. B mpuBenénHoO#l HUXe TabnmuIle TaHO JaBieHUEe MapoB cMeceit noaucroro stuna (1) u stuna-
netata (A) npu 50°C. Paccuuraiite k03(hPHUIMEHTH aKTUBHOCTH MOJUCTOTO ATHIIA MPU ITUX
KOHIIEHTpalUsIX HA OCHOBE 3aKOHa ['eHpH, paccMaTpuBasi HOJUCTBIA ATUI, KaK pACTBOPEHHOE
BemectBo {10 6as10B}

X1 0 0,0579 | 0,1095 | 0,1918 | 0,2353 | 0,3718 | 0,5478 | 0,6349 | 0,8253 | 0,9093 | 1,000
’;; "2‘ 0 28,0 57,7 87,7 1054 | 1554 | 2133 | 239,1 | 2969 | 3225 | 3534
DA, MM

oL 1 2804 | 266,1 | 2523 | 2314 | 2208 | 1879 | 1442 | 1229 66,6 38,2 0

3. OObemHast 10151 @ ra30B, COAEPIKAIIUXCS B BO3JIyXe, U X PACTBOPUMOCTD B BOJE Vy,, (00BEM

rasa npuBeJieH K ycsoBusiM 1 atm., 278 K) npu HOpMaibHOM JIaBICHUU JIaHbl B Ta0JIMIE

T'a3

(0))

N>

Ar

CO2
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o, % 00. 20,96 78,1 0,9 0,04
Vg, M3/M> 0,0429 0,0209 0,057 1,424
PaccunraiiTe mMaccoByr 10Jil0 JUOKcuaa yriepona B Boae npu 278 K u nmaBnenun 7,1
at™.{10 6a/s10B}

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

1. IosicHuTE, YTO HA3BIBAIOT KMOHHOW aTMOC(Epoit». B Kakux cirydasx, 3TO MOHITHE UCTIONb3Y-
ercs B ¢usnueckoit xumuun? IlpuBenure He MEHEE TPEX ypaBHEHUMH, KOTOPBIC BBIBOISATCS, U
3(PEeKTHI, KOTOPBIE OOBACHSAIOTCS CYIIECTBOBAHHEM HOHHON aTMOC(EPHI.

2. OmpenenutTe MOHHYIO CHITY W KOO(PQPUIIMEHT aKTUBHOCTH MOHA KaJIbIUs B PAcTBOpPE, COJEP-
xkariem 1,62 r Ca(HCOs3)2 B 250 T BOBL.

3. Paccuurats pH Oydepnoro pactBopa, mpuroroieHHoro cmemubanrem 20 vt 0,2 M pactBo-
pa NaHPO4 u 50 M 0,5 M pactBopa NaH;POs.

4. YnenpHas osnextponpoBogHocTs 0,135 Moab/m pacTBOpa MPONMMOHOBOW KHCIIOTHI paBHA
4,8-10% Cwm/m. PaccumTaTh MONSPHYIO 3I€KTPONPOBOIHOCTh IIPOIMOHOBON KMCJIOTBI, KOH-
CTaHTYy IMCCOLMAIMU KUCIOTH 1 pH pacTBopa.

5. 3/1C snementa Pt | Hz> | HBr | AgBr | Ag B mmpokoM HHTEpBaje TEMIIEPATyp OMHCHIBACTCS
ypaBHEHUEM:
E°(B)=0,07131 —4,99-10%(T — 298) — 3,45-10°°(T — 298)>.

Paccuurate AG°, AH®, AS° peakiuu B anemenTte npu 25°C.

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

1. M3yyanace peakiusi MeXJy MPONUOHOBBIM ajbJAETHJIOM M CHUHWJIBHOM KHUCIOTOH B BOJHOM
pactBope nipu 25 °C. B 0ZHOM M3 ONBITOB B Pa3jUYHbIE MOMEHTBHI BPEMEHH ObLIH IOIyYEHbI
CJIEAYIOUIME KOHIICHTPALIUH:
Bpewms, mun 2.78 5.33 8.17 15.23 | 19.80 0
[HCN], Mosnip/n 0.0990 | 0.0906 | 0.0830 | 0.0706 | 0.0653 | 0.0424
[C3H7CHO], mons/nt | 0.0566 | 0.0482 | 0.0406 | 0.0282 | 0.0229 | 0.000
KakoB nopsitok peakiiy 1 4eMy paBHO 3HaU€HHE KOHCTAHTBI CKOPOCTH k ?

2. KOHCTaHTBI CKOPOCTH JIJISl PEAKIIMK BTOPOTO TOPS/IKAa aTOMOB KHCJIOPO/a C GEH30JI0M PAaBHBI
1.44x107 mpu 300.3 K, 3.03x107 mpu 341.2 K u 6.9x107 npu 392.2 K. Haiiaure npemdkcrnoHeH-
IMANbHBIA MHOKHUTENb M SHEPIUIO aKTHBAIIUH.

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

MOJTyTpeBpallleHus TepeKucu OeH3ousa B JaHHBIX YCIOBUIX paBeH 4,9 muH. Onpeaenuts Bpems
paznoxenus 83,0% nepexucu 6eH3ouma.
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9.

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

XuMHu4ecKasi TEpMOIUHAMUKA

N3menenue sneprun ['m66ca u sHeprum ['enpbMmrosibiia B XUMHYECKOW peakiuy. XHUMHYe-
CKasl IEpEeMEHHasl.

VYpaBHeHue U30TepMbl XUMHYEeCcKOi peaknnu Bant-I'odda. Onpenenenrue HanpaBieHus ca-
MOIIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKON peakiMy MO HAYaJIbHOMY COCTaBy PEaKIMOH-
HOH cMecH.

3aKkoH ﬂeﬁCTBYIOIHHX macc. Paznnuneie BUJIbI KOHCTAHT PaBHOBECHUA U CBA3b MCIKAY HUMU.

Pacyer KOHCTaHT paBHOBECHS XMMUYECKUX PEaKIMil C UCIOIb30BAaHUEM TaOJUIl CTaHAApT-
HBIX 3HAYCHHUIA TEPMOJUHAMUYCCKUX (QYHKITUH.

3aBUCUMOCTh KOHCTAHTBl XMMHYECKOH peakIuu OT TeMIepaTypbl. YpaBHEHHE H300apbl
(M30XOpBl) XMMHUYECKOH peakLuu.

CBs13b ypaBHEHHE N300apbl U U30XOPbI XUMUYecKol peakiuu u npuHnumna Jle-Illarense.

Pacuet koHCTaHT paBHOBECUSI XUMUUYECKUX PEaKLIUN, UCIIOJIb30BaHUE YPaBHEHUM U300aphl U
U30XOPBI.

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

BiusiHue o0miero naBieHMs peaKIIMOHHON CMECH Ha €€ COCTaB.

10. Pacuer PaBHOBCCHOI'O COCTaBa pCaKHHOHHOﬁ CMCCH 110 KOHCTAHTC PaBHOBCCH.

®a30BEIE paBHOBECUSA

OcHoBHbIE TIOHATHS: (Da3a, KOMIIOHEHT, CTETIEHH CBOOOBI. Y ClIOBUE 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, ypasaenue Kinaneiipona — Kiaysuyca, ux BBIBOZI.

Pacuéthl ¢ ucnonp3oBannem ypaBHenui Knanelipona, Knaneiipona — Knaysuyca: naBne-
HUS Tapa HaJ KUIKOM U TBEPIO (azoil, TeMrepaTyphl MJIaBICHUS IPU 3aJaHHOM JIaBlie-
HUU, U3MEHEHMSI SHTAIBIINU TP (PA30BOM MEPEXOJIE.

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

d)a3013},1e JII/IanaMMI)I JIBYXKOMHOHGHTHI)IX CHUCTEM «T — XK» C HCOFpaHquHHOﬁ paCTBOpI/I-
MOCTBKO KOMITOHEHTOB B HJKOM M TBEPJIOM COCTOSHHMU. PaznenenHue cmecel METOAOM
30HHOI IIaBKU.

da3oBrIe AuarpaMMmbl IBYXKOMIIOHCHTHBIX CUCTEM «T — K> C OFpaHI/I‘{CHHOﬁ PacTBOPUMO-
CTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHUMU.

®dazoBas AuarpaMmma HBYXKOMHOHCHTHOﬁ CHUCTCMBI «T — X» C KOHI‘py:)HTHOfI TOYKOM
IIJIaBJICHUS.
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10.

11.

12.

13.

14.

15.

16.

®dazoBas quarpaMMa JIBYXKOMIIOHEHTHOW CHUCTEMBI «T — K» C MHKOHTPYIHTHOW TOYKOM
IIJIaBJICHUA.

da3oBBIe auarpaMMbl IBYXKOMIIOHCHTHBIX CUCTEM <«GK — I» C HCOFpaHquHHOﬁ PaCTBOPH-
MOCTBIO KOMIIOHCHTOB B )KMJKOM COCTOSAHHH. ASCOTpOHHHe CMECCH.

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

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

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

HpOCTCfIH.IPIG auarpaMmbl COCTOSHHUSA TPEXKOMIIOHCHTHBIX CHUCTEM <OK] — XK2» C OI'paHH-
YEHHOM PaCTBOPUMOCTBIO KOMIIOHCHTOB B JKHUJIKOM COCTOSIHHH.

Pacnipenenenue Tperbero KOMIOHEHTa MEXAY ABYMs >kKuikumu ¢dazamu. Kosddunuent
pacnpenenenus. BpiieneHne KOMIIOHEHTa U3 pacTBOpa METOAOM dKcTpakuuu. OIHOKpaT-
Hasl SKCTPAKIIMS, JPOOHAS SKCTPAKIIUSL.

TepMmoanHaMuka pacTBOPOB

TepmoanHaMudeckas Kiaccupukanus pacTBopoB. MaeanbHble, IpeaenbHo pa30aBIeHHbIE
U HenJieajabHble paCTBOPBI.

[TapumanbHbIe MOJTBHBIC BEIMYMHBI, HX ONPECIICHUE U3 OMBITHRIX JaHHBIX. [ padudeckue
METOJIbI (METOJI, OCHOBAHHBIM Ha OCHOBHOMU (hopMyJie sl mMapluaibHONH MOJIbHOM BEIUYU-
Hbl U METOJ| OTPE3KOB). AHAIUTUYECKUN METOJ (10 M3BECTHOM 3aBUCUMOCTH COOTBET-
CTBYIOIIIETO CBOMCTBA pacTBOpPa OT KOJIMYECTBA KOMIIOHEHTa B PacTBOPE).

3aBUCHMOCTh JIaBJIEHUSI HACBIIIEHHOI'O Iapa PacTBOPUTENS HaJ PacTBOPOM OT MOJIBHOMN
JI0JIM PacTBOPEHHOTO BellecTBa. 3akoH Payis. Pacder MOsIpHOM Maccel 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 KOX(P(PHUIMEHTOB aKTUBHOCTH KOMIIOHEHTOB HAa OCHOBE 3aKOHOB
Payns u I'enpn.

Pacuer mapuuanbHOi MOJIEHON BEJIMYMHBI KOMIIOHEHTA B PaCTBOPE 10 W3BECTHOW 3aBHCH-
MOCTHU HapHHaJ'IBHOﬁ MOJBHOM BEITMYNHBI Apyroro KOMIIOHEHTa OT €ro MOJIBHOM J0JI1 B
pacTBope.

3aBUCHUMOCTh TE€MIIEpaTypbl Hayala KPUCTAJUIM3ALMU PACTBOPHUTENS M3 pacTBopa OT MO-
JSUTBHOW KOHLIEHTPAIMM PACTBOPEHHOT'O BEIECTBA B MPEEIbHO pa30aBICHHOM pPacTBOPE.
Kpuockonuueckuit a¢¢dext. Pacyer MosipHOIl Macchl pacCTBOPEHHOI'O BEIIECTBA C TTOMO-
LIbI0 KPUOCKOIIHH.

3aBUCHUMOCTh TEMIIEPATypbl KUMIEHUSI pacTBOpPA OT MOJISUIBHON KOHLIEHTPALUK PacTBOPEH-
HOT'O BEIECTBAa B IpEJEeNbHO Pa30aBICHHOM pacTBOpe. DOYIITMOCKOMMYECKHH 3 (heKT.
Pacuet MonsipHOI Macchl pacCTBOPEHHOT'O BELIECTBA C TOMOLIBIO H0YIITHOCKOHH.

OcmoTHuecKoe JaBJIeHHE TpeAeabHO pa3daBieHHOro pacTBopa. YpaBHeHue Bant-I'odda.
Pacyer MonsipHOI Macchl pacTBOPEHHOI'O BELIECTBA C MOMOIIBI0 M3MEPEHHUS OCMOTHYe-
CKOT'O JIaBJIEHUS PacTBOPA.
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10.

11.
12.

13.

14.
15.

3aBMCHUMOCTb TEMIIEPATypbl Hadala KPUCTAUIN3ALMKA KOMIIOHEHTAa U3 PacTBOpa OT MOJIb-
HOM 1011 BTOPOTrO KOMIIOHEHTa B pacTBope. Y paBHeHue lllpenepa.

DNEKTPOXUMUS

XUMHUECKUH W IJIEKTPOXHUMHYECKHH  CIIOCOOBI  OCYIIECTBICHUS  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHON PEAKIMU. JIEKTPOXUMHUYECKAs LIENb U €€ KOMIOHEHTHI. OmpenenaeHue
TEOPETHUUYECKON JJIEKTPOXUMUU, €€ PA3LCIbl U CBA3b C 3aJadyaMu IPUKIIAJHON JJIEKTPOXU-
MUHU.

Pa3ButHe npencraBieHuil 0 CTpoeHUH pacTBOpPoB 3nekTponutoB (T.I'porryc, M.@apaneii,
C.Appenunyc). OCHOBHBIE TIOJIOKCHHUS TEOPUN APPEHUYCA; HEIOCTATKHA dTON TCOPHUH.

DHeprusi KpUCTATMYECKOM PEIIeTKH U SHEpTUsl cojibBatanuu. MoH-aunoasHoe B3auMo1ei-
CTBHE KaK OCHOBHOE YCJIOBHE YCTOMYMBOCTH PACTBOPOB JIEKTPOIIUTOB.

TepMoauHaMUYECKOE OMMCAHUE MOH-UOHHOTO B3auMojeucTBus. [loHATHS cpelHeill akTuB-
HOCTH U CpeHero Ko3pGUIMEeHTa aKTUBHOCTH;, UX CBS3b C aKTUBHOCTHIO U KO3 P UITUEHTA-
MU aKTUBHOCTHU OTIEIHLHBIX HOHOB.

OcHosuble ponyuieHus: Teopun [ebas — Xiokkens; ux ¢uszndeckuit cmpici. Monnas atMmo-
chepa. YpaBHeHus s KO3PPUIIMCHTa aKTUBHOCTH B TIGPBOM, BTOPOM M TPETheM TTPHOJIH-
)eHuu teopun [lebas — Xrokkens.

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

VY aenbHas 3JEKTPONPOBOJIHOCTh PACTBOPOB 3JEKTPOIMTOB U 3KBUBAJIEHTHAs AJIEKTPOIPO-
BOJHOCTH 3JIEKTPOJMTOB B PACTBOPE, UX 3aBUCUMOCTh OT MPHUPOJBI AIEKTPOJIUTA, PACTBOPA,
KOHIICHTPAIIUU 3JIEKTPOJIUTA U TEMIIEPATYPHI.

Yucna MEpEHOCa HOHOB B paCTBOPEC U MCTOJbI UX OIIPCACICHUA.
HOI[BI/I)KHOCTI/I HOHOB B paCTBOPEC U 3aKOH HE3aBHCHUMOI'O JIBUKCHHA HOHOB Konbpayma.

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

Oddextsl Buna u Jlebas — danbkeHrarena.

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

PaBHOBecHBIe anekTpoxumudeckue nenu u ux IJ1C. ®opmyna Hepuera n ypaBHenue ['n606-
ca — ['enbmronsua. IloHsATHE 37IEKTPOJHOTO NOTEHIIMATIA.

Knaccudukanus 31ekTpo10B U SJEKTPOXUMHUECKUX IIETICH.

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

XuMu4yeckas KHHETHUKA

OCHOBHBIC TOHATUS XUMHUYCCKON KUHETUKU: CKOpPOCTh pCAKIIMN, KHHCTUYCCKAsA KpuBas, K-
HETUYCCKOC YpaBHCHHUE, KOHCTAHTA CKOPOCTH, IMOPAAOK PCAKIMHU, MOJICKYJIIPHOCTE 3JICMCH-
TapHOﬁ pCaKknuun, p€akuu MNEpeMEHHOIO MopAaKa.

Kunernaeckuit 3akon neiictBus macc. CocTaBiieHne KHHETHYECKUX YPAaBHEHUN TSI U3BECT-
HOTO MexaHu3Ma peakiuu. [Ipsmas u oOpaTHas 3a7ja4i KHHETUYECKOTO aHaTn3a.
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3. 3aBHCUMOCTb KOHCTAHTBhI CKOPOCTH XMUMHYECKON PEAKIIUU OT TEMIEPATyphl. Y paBHEHUE Ap-
peHnyca. DHEeprusi aKTUBALIMH.

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

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

NS » ok

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

8. ®dopMmanbHas KMHETUKA OOpAaTUMBIX peaklui mepBoro nopsaka. OmnpeneneHue dIeMeHTap-
HBIX KOHCTAHT U3 ONBITHBIX JAHHBIX.

9. ®opmanbHas KMHETHKA NapauleIbHbIX peakiuil. OnpeneneHue 3JeMEeHTapHbIX KOHCTAHT U3
OIBITHBIX TaHHBIX.

10. ®opmanbHast KHUHETHKA TOCIEI0BATEIbHBIX PEAKIMii Ha IpUMepe JBYX HEOOPAaTUMBIX peak-
Ui niepBoro nopsaka. Kunernueckne KpuBble HaKOIUIEHUS OTAEIbHBIX IPOAYKTOB.

11. DnemeHTapHbIE aKThl XUMHUYECKUX peaKUUi U PU3NYECKUN CMBICI dHEpruu aktusanuu. Ilo-
BEPXHOCTb MOTEHLIUAIBHONW SHEPTUU.

12. Meroa nepexoAHOro cocTosiHus (AKTUBUPOBAHHOIO KoMIuiekca). CBOWCTBa aKTHBUPOBAaHHO-
ro koMmiuiekca. CTaTUCTUYECKUI pacdeT KOHCTAHThl CKOPOCTH. OCHOBHBIE JOIYLIEHUS TE€O-
pHUH aKTUBUPOBAHHOTO KOMIUIEKca. TpaHCMUCCHOHHBIN KOA((DUITUCHT.

13. Teopus coynapeHuii B IpUMEHEHUU K OMMOJIEKYISPHBIM PEAKIIUSIM.

[Tpumepsl OMIIETOB K HK3aMEHaM

OI'bOY BO «KyOaHckuii rocy1apcTBEHHBIN YHUBEPCUTET
@DaKyJIbTET XUMUHU U BBICOKUX TEXHOJIOTUI
Kadenpa pusunueckoit xummn
Hamnpasnenue 04.03.01 Xumus
Jucnumumnza «Pu3znueckas XUMHUAA», 4acTh |

BK3AMEHAIIMOHHBII BUJIET Ne 1.

1. PacueT KOHCTaHT paBHOBECHSI XUMUYECKUX PEAKIMH C UCIIOJIb30BaHUEM TaOIMIl CTAaHJAPTHBIX
3HauYEHUHN TEPMOJIMHAMUYECKUX (DYHKIINH.

2. 3aBMCHMOCTb TEMIIEpATypbl Hadajaa KpUCTAJUIM3AaLUN PACTBOPUTENSI U3 pacTBOpa OT MOJISUIIb-
HOW KOHIEHTpALMK PaCTBOPEHHOIO BEILECTBA B MPENENbHO pa30aBIeHHOM pacTBope. Kpuocko-
nudeckuit 3¢ dext. Pacuer MosipHONH Macchl pacTBOPEHHOTO BEIECTBA C IMOMOUIbIO KPHOCKO-
IINH.

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

OI'bOY BO «Ky0aHckuii rocy1apcTBeHHBIH YHUBEPCUTET
@aKyJbTET XUMHUU U BBICOKHUX TEXHOJIOTHI
Kadenpa pusnueckoit xumuun
Hanpasnenue 04.03.01 Xumus
Jucuumimza « Pu3nyeckas XuMus», 4acTb 2

SK3AMEHALIMOHHBIN BUJIET Ne 2.
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1. XumMudeckuil ¥ 31eKTPOXUMHUYECKUHN CIIOCOOBI OCYIIECTBIEHUS OKUCIUTENIBHO-
BOCCTAaHOBUTEJIBHON PEAKLMU. DJIEKTPOXUMHUUECKAs LEIb U €€ KOMIIOHEHTHI.

2. ®opmainbHasi KWHETHKA 00paTUMBIX peakuuii nepporo nopsaka. OnpenesneHue 3JeMeHTap-
HBIX KOHCTAHT U3 OIBITHBIX JaHHBIX.

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

Kputepun oneHnBaHusi pe3yJbTaTOB KOHTPOJLHBIX PadoT.

KonTtponbHas pabota mpoBoAUTCS B TUCBbMEHHOHN (popMe.

B koHIIe TeKkcTa KaXKa0H 3a7jaun yKa3bIBa€TCS MaKCUMAJIbHBIN 0ajll, KOTOPBIM OLIEHUBAeTCs €€ moJ-
Hoe peleHue. Pemenne kaxaon 3ajaud KOHTPOJIbHOM paboThl OlleHNBaeTcs B Oasuiax

HtoroBslii 6asut 3a BEIIOTHEHHE KOHTPOJIBHOM paboThl paBeH cymMmMe 0asioB, MOJIYYEHHBIX 3a pele-
HUE KaXJI0M 3a1a4H.

KpuTtepun onieHnBaHusi J1adopaTopHbIX padoT.
«5» (OTJIIMYHO): BBIMOJIHEHBI BCE 33aHuUs TAOOPAaTOPHOH pabOThI, CTYACHT YETKO U 0e3 OIMOOK OT-
BETHJI Ha BCE KOHTPOJILHBIE BOIIPOCHI.
«4» (XOpoI110): BBITIOJIHEHBI BCE 3aJIaHMs TAOOPATOPHOI pabOThI; CTYIEHT OTBETHII HA BCE KOHTPOJIb-
HbI€ BOIIPOCHI C 3aMEYaAHUSMH.
«3» (YIOBJIETBOPUTEIHHO): BBIMIOJIHEHBI BCE 3aJaHUs JJAOOPaTOPHOH pabOThI ¢ 3aMEUaHUSIMHU; CTY-
JICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.
«2» (He 3a4TEHO): CTYIEHT HE BBITIOIHIJI I BHITIOJTHUI HETIPABMWIIBHO 3a7aHus J1ab0opaTopHOii pa-
OOTBI; CTY/IGHT OTBETIIJI HAa KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMHU HJIM HE OTBETHUJI Ha KOHTPOJIbHBIC
BOIIPOCHI.

0 6amIoB — HEYIOBIETBOPUTEIHHO

Kputepuu oneHuBanus pe3yibTaToB Kputepuu orieHuBaHUs 110 SK3aMEHY
o0yuenusi OreHka

Bricokuit ypoBeHb «5» OIIEHKY «OTJHYHO» 3aCITYy>KUBAET CTYACHT,
(oTMYHO) OCBOMBIIIHNI 3HAHUSA, YMEHHS, KOMIIETEHIIUH

U TEOpeTHUECKUIl MaTepuai 6e3 npooenos;
BBINOJHUBIINHN BCE 3aJJaHUS], IPELYCMOT-
pEHHbIE YU4eOHBIM IIJITAHOM Ha BHICOKOM Ka-
YCCTBCHHOM YPOBHC, IIPAKTUYCCKHUEC HABbI-
KU MPO(ECCHOHABHOTO TPUMEHEHUS OCBO
€HHBIX 3HaHUI cPOPMHUPOBAHBI.

Cpennuii ypoBeHb «4» OIIEHKY «XOPOIIIO» 3aCITy’KUBAeT CTY/IEHT,
(xopor10) MPAKTUYECKH MOJTHOCTHIO OCBOUBIITHH 3HA-
HUS, YMEHUS, KOMIIETCHIIUU U TeOpeTuye-
CKH MaTepua, yaeOHbIC 3aJIJaHus HE Olle-
HEHBbI MAKCUMAaJIbHBIM YUCIIOM 0aJlioB, B
OCHOBHOM C(hOpPMHPOBAIT MTPAKTUICCKHE

HaBBIKH.
[Toporosslii ypoBeHb «3» (yI0BIETBOPH- OLIEHKY «YJOBJIETBOPUTEIHHO» 3aCITyKHBa-
TETHHO) €T CTY/ICHT, YaCTUYHO C MpoOeIamMu 0CBO-

WBITUH 3HAHUS, YMEHUS, KOMIICTCHITUU H
TEOPETUYECKHI MaTepuall, MHOTHE y4eo-
HBIE 3a7aHus JT100 He BBITOIHUI, JIM0O OHU
OILIEHEHBI YHCIIOM 0alIOB OIU3KUM K MH-
HUMAaJIBbHOMY, HEKOTOPBIC TPAKTHICCKHE
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HaBBIKH HE C(POPMUPOBAHBI.

MuHuManbHbIN YPOBEHb «2» (HEYyA0BIIe- OLICHKY «HEYJIOBJIETBOPUTEIIBLHOY 3aCITYKHU-
TBOPUTEHHO) BA€T CTYACHT, HE OCBOMBILIUNA 3HAHUS, yMe-
HUs, KOMIIETEHIIMY U TEOPETUYECKUI MaTe-
puai, yueOHbIe 3aJaHHsI HE BBITIOTHIIL,
IPAKTHUYECKHE HABbIKU HE CHOPMHUPOBAHBI.

O1eHOUHBIE CpPENICTBA JJIsl MHBAIHUIOB M JIUI] C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 3]10pPO-
BB BBIOMPAIOTCS C YYETOM MX WHAWBUAYaJIbHBIX IICUXO0()HU3NIECKUX OCOOCHHOCTEH.

— IpH HEOOXOIMMOCTH WHBAIMIAM M JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pPO-
BB IPEIOCTABIISIETCS TOMTOJIHUTEIIFHOE BPEMsI ISl TOJITOTOBKM OTBETA HA SK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTaTOB 00yUEHHsI MHBAINIOB H JIUIL C
OTPaHMYECHHBIMH BO3MOXKHOCTSIMH 3/10POBbS IIPELYyCMATPUBAETCSI HCIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYATbHBIMH OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIMXCSl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI
¥ WHBAJIHMJOB IpOIeIypa OLEHUBAHUS PE3yJIbTaTOB OOyUYEHHsS MO JUCIUILUIMHE MOXET IPOBO-
JITHCS] B HECKOJIBKO JTAIloB.

[Iponienypa oneHMBaHUs PE3yIbTaTOB OOyUEHHsS] WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3[IOPOBbSI TI0 TUCIHHIUIMHE (MOIYJII0) MpPEayCMaTpuBaeT MPEAOCTaBICHHE HH-
dopmaru B hopmMax, aanTHPOBAHHBIX K OTPAaHHYCHUSM HX 3/10POBbS U BOCHPUATHS HHPOPMa-
AU

JInst Tin ¢ HapyIeHNUsIMH 3pSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHUTEpaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS TN CHUILTHHBI (MOIYJIA)

5.1 OcHoBHast TUTEpaTypa:

1. ®usnueckas Xumus : yueOHUK Ui cTyAeHTOB By30B / A. I'. Ctpom6Gepr, . I1. CemueHko ;
noxa pex. A. I'. Ctpombepra. - U3n. 5-e, uctp. - M. : Beicmas mkosna, 2003. - 527 c. - Tekcr :
HEIIOCPECTBEHHBIN.

2. OcHoBBI (hM3MUECKON XUMUU : yueOHOe ocodue Aiist CTy1eHTOB By30B : [B 2 u.]. U. 1 : Teo-
pus / [B. B. Epemun u ap.]. - 2-e uza., nepepa0. u non. - Mocksa : BUHOM. Jlabopartopust 3Ha-
Hul, 2013. - 320 c. - (YueOHUK 11 BbICIIEH MIKOJIBI). - TEKCT : HEMOCPEICTBEHHBIH.

3. OcHoBBI HU3NUYECKOI XUMUH : ydeOHOe MocoOue /IS CTYACHTOB BY30B : [B 2 u.]. Y. 2 : 3amaun
/ [B. B. Epemun u ap.]. - 2-e u3z., nepepad. u gom. - Mocksa : BUHOM. JlabopaTtopus 3HaHUH,
2013. - 263 c. - (YuebHHUK J1s BbICIIEH IKOJIBI). - TeKCT : Hermocpe1CTBEHHbIH.

4. 3apaun no ¢puznveckoil xumuu : yueOHoe nmocodue st cryaenron / B. B. Epemun, C. U. Kap-
roB, M. A. Ycnenckas u ap. - M. : Dx3ameH, 2003. - 318 ¢. - TekcT : HEeMoCpeICTBEHHBIN.

5.2 JlononHUTENBHAS IUTEPATYPA:

1. ®usznveckas xumus : [yaeOHuK aiist By30B] : B 2 kH. KH. 1. Ctpoenue BemectBa. Tep-
monunamuka / [Kpacuos K. C. u ap.] ; mox pen. K. C. Kpacnosa. - U3n. 2-e, nepepa0. u oM. -
M. : Beiciias mikona, 1995. - 512 c. - Teker : Henmocpe1CTBEHHBIN.

2. ®usnyeckas XuMus : [yuyeOHUK A1 By30B] : B 2 kH. KH. 2. Dnexkrpoxumus. Xumuye-
ckas kunetuka u katanu3 / K. C. Kpacnos, H. K. Bopo6ses, U. H. T'onnes u np. ; mox pen. K. C.
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KpacHoga. - 2-e u3n., nepepad. u nom. - M. : Beicias mkoua, 1995. - 319 c. - Tekcr : Henocpea-
CTBCHHBIM.

3. XuMu4eckoe paBHOBecHE : yueOHoe mocobue st ctyaeHToB / B. A. Muxaitnos, O. B.
CopokuHna, E. B. CaBunkuna, M. H. /laBsioBa ; mox pea. A. FO. Husanze. - M. : BUHOM. Jla-
6opartopust 3nanui, 2010. - 197 c. - Tekcr : HEMOCPEACTBEHHBIM.

4. TepMoarHaMHUECKast TEOPHUS PACTBOPOB : yueOHoe mocoome / B. A. Jlypos, E. I1. Are-
eB. - 3x. 3-e. - M. : URSS : JIUBPOKOM, 2010. - 245 c. - TekcT : HenocpeACTBEHHBI.

5. OCHOBBI XMUMHUYECKOH KUHETHKH M KaTalin3a : yueOHOe ocoOue i CTYIEHTOB XUMHU-
yeckux (hakynpTeToB yHUBepcuTeToB / B. M. baiipamos ; mox pea. B. B. JIynuna. - M. : Akane-
mus, 2003. - 252 c. - TekcT : HemocpeACTBEHHBIMH.

6. MeTtoauueckuie peKOMEHIalliy K OpraHu3aliy ayAUTOPHON U BHEAYAUTOPHOH (camo-
CTOSATENBHOI) PadOTHI CTYACHTOB: MeToaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. T1o-
yuHOoK, A.B. becniasio, H.B. Jlo3a. — Kpacuonap: Ky6anckuii roc. yu-T, 2018. 89 c.

5.3. [lepuoauueckue u3aaHus:

1. XKypHan ¢usndeckoil XMMHH,
2. KypHan DnexkTpoxumus;

3. XKypuan Kuneruka u karanus.

6. Ilepeyenn pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHUKANIMOHHON ceTn «WHTep-
HeT», He00XOAMMBIX /11l OCBOCHUS THUCHMILINHBI (MOYJIs1)
1. eLIBRARY - Hayunas snekrponnas oubmuorexa (Mocksa)
http://elibrary.ru/
2. DJexTpoHHas KOJUIEKIMS HAayYHOM M TEXHUYECKOM IOJIHOTEKCTOBOW M OuOIMo-
rpaduueckoit undopmanuu ScienceDirect
http://www.sciencedirect.com

7. Mertoguyeckue yKasaHuUsl JJsi OOYYalOIIMXCS 10 OCBOCHHMIO JAHCHMILIMHBI
(moayns)

VYcenemHoe 0OCBOEHUME AMCLUIUIMHBL IIPEAINONaraeT akTUBHOE, TBOPYECKOE YydacTue
CTYyJI€HTa IyTeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

OO0mre pekoMeHIau
W3ydeHne AUCIMILIUHBI ClIeyeT HauWHATh C MPopaboTKK paboueil mporpaMMel, oco0oe
BHUMaHUE, YICISs EsIM U 33J1a4aM, CTPYKTYpe U COJICpKaHUIO Kypca.

CamocrosiTenpHas paboTa MPOBOAUTCS C IENBI0 YIUIYOJICHHUS 3HAHUM MO TUCIHIUINHE U
pelycCMaTpUBAET:

- YTCHHE CTYyJICHTAaMU PEKOMEHIOBAHHOH JIUTEPATYPhl U YCBOSHUE TEOPETHUYECKOTO Ma-
TepHaa AUCUUTIINHBL

- paboty ¢ UHTepHET-UCTOUYHUKAMU;

[InanupoBaHne BpPEeMEHHM Ha CaMOCTOSITENbHYIO PabOTy, HEOOXOJUMOrO Ha H3Y4YCHHE
HACTOSIICH JUCIHTUINHBI, CTYJACHTAM JIydIlie BCETO OCYIIECTBIIATh Ha BECh CEMECTp, IIpeIycMar-
pHUBasi P 3TOM PETYJISIPHOE MOBTOPEHUE MPOIACHHOTO MaTepuana. Marepuan, oJy4eHHbIH Ha
JICKITUSAX, HEOOXOMMO PETYJIIPHO JIOTIOJHATH CBEJACHUSIMH U3 JIUTEPATYPHBIX HCTOYHHUKOB, ITPH-
BEJICHHBIX B paboyeil mporpaMme JUCITUILIAHEI.

PaboTa ¢ KOHCIIEKTOM JIEKIUI

IIpocMOTpUTE KOHCIIEKT Cpa3y IOCJE 3aHATHH, OTMETHTE MaTeprall KOHCIEKTa JIEKIUH,
KOTOPBI BBI3BIBAET 3aTPyJHECHHUS Juisi TOHUMaHus. [lomblTaliTech HAWTH OTBETHI Ha
3aTPYIHUTEIBHBIE BOIIPOCHI, UCIIOJIb3Yysl PEKOMEHAYEMYIO JIUTEpaTypy. Eciau camocToaTensHo
HE YJIaJ0Ch pa3o0parbcsi B MaTepuaie, chopMyIupyrTe BOIIPOCH M 0OPATUTECH 32 MTOMOIIBIO K
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MpernoAaBaTeNio Ha KOHCYJIbTAllMM WM Onukaiiiei nexkuuu. PerynsipHo oTBoauTe Bpems AJis
MOBTOPEHUS] TPOMJIEHHOTO MaTepualia, MpOBEpsisi CBOM 3HAHUS, YMEHHUS W HABBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.

Mertoauueckue peKOMEHJIalMKU TPENoaBaTesisiM M0 METOAUKE MPOBEACHUS OCHOBHBIX
BUJIOB YUYE€OHBIX 3aHATUN

Jlekuun

MeToauka 4TeHus JEKIUN

Jlekuu SIBISAIOTCS OJHUM W3 OCHOBHBIX METOJOB OOYYEHHs MO JUCLUUIUIMHE, KOTOpbIC
JIOJKHBI peIlaTh CIEAYIOIHNE 3a1a4Uu:

— HW3JIOKUTb BAKHEWIIMKA Marepual MpOrpaMMbl Kypca, OCBEIIAIOUNIUNA OCHOBHBIC

MOMEHTHI;

— DPa3BUTh y CTYJIEHTOB NOTPEOHOCTH K CAMOCTOSITENIbHOM paboTe HaJl yueOHOM 1 HAyYHOM

JITEPATypPOil.

['maBHOM 3amauell Ka)KI0Ml JIEKIMH SIBISETCS PACKPBITUE CYIIHOCTU TEMbl U aHAIU3 €e
[JIaBHBIX MOJOXKEHUI. PexomeHayeTcss Ha NepBOW JIEKIIMU JIOBECTH A0 BHUMAHHUS CTYACHTOB
CTPYKTYpY Kypca M €ro pasjeiibl, a B JaJbHEHIIEM yKa3blBaThb Hayal0 KaXJaoro pasaena, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOUTH UTOT IO 3TOMY pa3Jiely, YTOObI CBSI3aTh €ro CO
CJEIYIOIIHM.

Coneprxkanue JTeKIui

Copepxanue JeKuuii onpenensercs padboudeil nporpammoit kypca. Heobxoanmo, 4ToObt
Ka)k/1as JICKIMSI OXBaThIBaJla M HCUEPIIbIBAIA ONPEACICHHYIO TEMY Kypca U MpecTaBisiia coooi
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboty. Jlydile cOKpaTUTh TeMY, HO HE JOMYCKaTh MepephiBa
€€ B TaKOM MECTe, KOI'/1a OCHOBHAs UJIes €LIe TOJHOCThIO HE PACKpBhITA.

8. Ilepeuenr MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPHU OCYILIECTBJIEHUH
00pa3oBaTeIbHOI0 Mpolecca Mo JMCHUIINHE (MOAYJ/110) (IPH HeOOX0AUMOCTH)

8.1 IlepeyeHb He0OXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHus!
1. MS Office (Word, Excel, PowerPoint).
2. IlporpammHoOe obecrnieueHue st C1ab0BUIAIINX.

8.2 IlepeyeHp He0OX0AMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snextponHnas 6ubnunoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MartepuajibHO-TeXHHYecKasi 0a3a, HeoOXoAMMas /I OCylllecTBJIeHHsI 00pa3oBa-
TEJbHOI0 NPOLECca MO0 JTUCHHUILVINHE (MOAYJIIO)
MarepuanbHO-TEXHUUECKOE 00€CTIeYeHNE U CIIUTUIUHBI

(MOIyJIsl) M OCHAIIEHHOCTh

1. JlexunoHHbIe 3aHATUA | YueOHas ayAuTOpUs JUIsl MPOBEACHUS 3aHITHH JIEKLIHUOH-
Horo tuna, ayn. 322c, yiu. CraBponoibckas, 149. Kowm-
MJIEKT y4eOHON Mebenu, JocKa-dKpaH YHUBEpCalbHasl, KO-
POTKO(OKYCHBIH HHTEPAKTUBHBIM IMPOEKTOp, MyJIbTHME-
nuiiHas kadeapa.
2. CeMuHapckue 3aHsATHS | YueOHas ayAuTOpusl A MPOBENEHUs 3aHATUH CeMHHAp-
ckoro tuna — aya. 332, kopn. C (ynuma CTaBporosbckas,
149). Kommniext yueOHON MeOenu, MenoBas J0cKa, mepe-
HOCHOE MYJIbTUMEIUHHOE 000py10BaHHE
3. ['pynnoBeie  (MHAMBHU- | YueOHas ayAUTOpUs A MPOBENEHUS 3aHATUH CEeMHMHAp-
JTyalabHbIE) KOHCYJIbTa- | ckoro tuma — aya. 332, kopn. C (ynuna CTtaBpomnoyibCeKas,

Ne Bun pabor
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149). TlepeHocHOE MYITBTUMEANITHOE 000PYIOBAHUE.

Tekymuid  KOHTPOJIb,
MpOMEXYTOYHAs aTTe-
cTanus

VYyeOnast aynutopust JUisl IPOBEICHUS 3aHIATHH CEMHUHap-
ckoro tuna — aya. 332, kopn. C (ynuua CtaBpornosibckas,
149). IlepeHocHOE MYJIbTUMEIMHHOE 000PYIOBAHHUE.

CamocrosiTenpHast  pa-
6ota

KaOGuHeTsl mnsi caMOCTOSTENhbHONW pabOThI, OCHAIICHHBIE
KOMITBIOTEPHON TEXHUKOW ¢ BO3MOKHOCTBIO MOKIIOYCHUS
K cetu «MHTepHET», IPOrpaMMON 3KPaHHOIO yBEIWYECHHUS
U oOecrieueHHbIe JOCTYIIOM B AJIEKTPOHHYIO MHGOpMaIu-
OHHO-00Pa30BATENBHYIO Cpey yHUBepcuTeTra — ayna. 329
kopi. C, ayn. 140 (yauna CtaBponosibekasi, 149).
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