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Pabouas mporpamma aucrumuimabsl b1.6.15 «®usnveckas xumus» pa3paboTaHa B COOTBET-
cTBuU ¢ DeepanbHBIM IOCYJaPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM BBICIIETO 00pa3o-
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XuUMHUH poToKoa Ne 7 ot 26 anpens 2016 r.
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YTBepkJieHa Ha 3aceJaHuU Y4eOHO-METOAMUECKON KOMUCCUN (DaKyIbTeTa XUMHUH U BHICOKHX
TexHoJIorui nporokoin Ne 5 ot 26 anpenst 2016 r.
[Ipencenarens YMK dakynsreta T.I1.CTOposkeHKO
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3aBegyromuii kadeapoil opraHuueckou, ¢uzmdeckoil u koiutounnon xummuu O®I'BOY BO
«KybaHckuii rocyaapCTBeHHBIH arpapHblii yHuBepcuTeT», 1-p XxuM. Hayk C.I1. JloueHko.

HotuenT kadenpsl oOIIeH, HEOPraHWUYECKOW XUMHUHM W HH(POPMAIMOHHO-BBHIYUCIUTEIBHBIX
texHosoruii B xumun ®I'BOY BO «KybaHckuif rocynapCTBEHHBIH YHHBEPCHUTET», KaH]I.
xuM. Hayk @.A. Konokosos.



1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITINHBI

1.1. Heab A cCHUNINHBI.

— chOpMHUPOBATh y CTYJAECHTOB TEOPETHUUYCCKHE 3HAHUSA W HABBIKU MPAKTHUYECKOTO HC-
cleIoBaHus B 001acTH (PU3HUECKON XUMUMY;

— IIOJICOTOBUTH CTYJICHTOB K CAMOCTOSITEJILHOIM paboTe B 001acTi PU3NIECKONW XUMUH.

1.2. 3agauy AMCHUIIIMHDBI:

— chopMupOBaTH y CTYIEHTOB 3HAHHS TEOPETUUECKUX OCHOB (PU3MUYECKON XUMUH;

— pa3BUTh YMEHHUS CTYACHTOB B IPUMEHEHUH TEOPETUYECKUX OCHOB (PM3UUECKON XU-
MUH JJIS1 PACYETOB TEPMOJUHAMUYECKUX CBOMCTB (PU3MKO-XMMUYECKUX CHCTEM M XapaKTepH-
CTHK NPOTEKAIOIIMX B HUX IIPOLIECCOB;

— pa3BUTh YMEHUS CTYACHTOB B MCIOJIH30BAHUY 3HAHUS (PU3UIECKON XUMHUH IS TIPO-
BeIeHUS (PU3UKO-XMMHUYECKOTO 3KCIIEPUMEHTA;

— Pa3BUTh Y CTYJEHTOB HAaBbIKU pabOTHI C yueOHOM U Hay4yHOU JIUTEPATypOil.

1.3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucuunnuna «Pusznueckas XuMus» oTHocUTcs K 6a3oBoit yactu bioka 1. Juciumiu-
Hbl (Molynn) ydeOHoro miaHa HanpasiaeHus 04.03.01 Xumus.

N3yuenuto nucuurinHbl «OU3nyeckas XUMHUS» JOHKHO MPEAIIECTBOBATh U3YUYECHHE
mucrumuiae: b1.6.05 «Maremaruka», b1.5.06 «Madopmatukay», b1.5.07 «®usuka», 61.5.08
«BBenenue B repmoanHamMuky», b1.5.09 «lIpaktuka xumuueckoro s3xcnepumenta», b1.5.10
«Dusznueckue mMetoasl ananuzay, b1.b.12 «Heopranuueckas xumusi», b1.5.13 «Ananutuue-
CKas XUMHUs». 3HAHUS, TPUOOPETEHHBIE TIPU OCBOSHUH TUCIHUILINHBI, MOTYT OBITh UCIOJIB30-
BaHbl NIpH u3ydeHuu gucuuiuimH b1.b.14 «Oprannueckas xumus», b1.b5.16 «Bricokomore-
KyJsipHble coefuHeHus», b1.b.17 «Xumudeckas texHosnorus», b1.B.04 «Komrouanas xu-
MUS»,  [POXOXKACHUM  MPOU3BOJACTBEHHOM, MPEAJMIUIOMHOM  MPaKkTUKH, HAYYHO-
HCCJIEIOBATENIBCKON pabOoThI, BBIOJIHEHUH KYpPCOBOM M BBIMYCKHOW KBalIM(PUKAIIMOHHOMN pa-
OOTHI.

1.4 IlepevyeHnsb MIAaHMPYEMbIX Pe3yJIbTATOB 00y4YeHHMs IO JUCHUILVINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IVIAHMPYEMBIMHU pe3yJibTaTaMH 0CBOCHUsI 00pa30BaTe/IbHON NMPOrpam-
MBI

ITponiecc m3yueHus! TUCLUILIMHBI HAMpaBlieH Ha (OpMUpPOBAHHE CIETYIOIUX KOMIIe-
tennmii: OIIK-2; I1K-1; TIK-3; I1K-4; ITK-7.

No Nunexc | Conepxanue B pesynbpTaTe nzydeHus: yaeOHON TUCIMIUIMHBI 00y4Jaro-
g, | KOMIE- | KOMNETeHIMH LIUECS] TOJIKHBI
" | TeHnuu | (wid e€ 4acTH) 3HATh YMeTh BJIaJleTh
1 OIIK-2 | BnameHuem ¢buzuko- MIPOBOJIUTH  XH- | HABBIKAMH  IIPO-
HAaBbIKaMU NIPO- | XMMHUYECKHE MHUYECKOTO  DKC- | BEJCHUS XUMHYE-
BEJICHUS XUMHU- | OCHOBBI TIPOBE- | IEPUMEHT, TMpHU- | CKOTO  SKCIIEepH-

YCCKOI'Oo 2KCIIC- JACHHUA XHWMHYC- | MCHATH OCHOBHBIC | MCHTA, OCHOBHBIX

pHMEHTa, OC-
HOBHBIMH CHH-
TETUYECKNUMU U
AHAJTUTHUYECKH-
MH METOAaMH
MOJIYYCHUA U
MCCIIeIOBAHHSI

CKOr'0 JKCIepH-
MEHTa, OCHOB-
HBIX  CHHTETH-
YecKMX M aHa-
JTUTUYECKUX

METOAOB  IO-
Jy4eHUs M HC-

CUHTCTUYCCKUC U
aHAJIUTHYECKHUE
METO/Bl TOJIyde-
HUA W HCCIEO0-
BaHUA XUMHUYC-
CKHX BCHIICCTB H
peakuui

CHUHTCTHUYCCKUX U
aHAJTUTHYECKUX
METO/IOB TIOJTy4e-
HUd H HCCIeno-
BaHUA XUMHN4Yce-
CKHUX BCHICCTB U
peakuuii




No Nunexkc | Copnepxanue B pe3ynbrate u3yueHus: yaeOHON TUCIUTIIMHBI 00y4aro-
oy, | KOMIE- | KOMNETCHIHH Huecs JOJKHbI
TeHIuH | (WM e€ yacTu) 3HATh yMeTh BJIA/IETh
XUMHYECKHX CIIEIOBaHUS XU-
BEILIECTB U pe- MHUYECKHX  Be-
Ak IECTB U peak-
07071

2 [1K-1 CIOCOOHOCTBIO | CTaHAApPTHBIE BBIMIOJHATh CTaH- | CTAaHAAPTHBIMU
BBITIOJIHSATh omnepaluu, He- | JapTHbIE oOlepa- | ONepalusiMu 110
CTaHJIapTHbHIE o0xoauMBbIe JUIsl | LUK IO Tpejyiara- | mpeJiaraeMbiM
orepaluu 1o MIPUMEHEHUS €MBbIM METOJIUKAM | METOJIUKAM
npeajgaraéMelM | IpeiaraeMbIx
METOAMKAM METOIMK

3 I1K-3 BJIQJICHUEM CH- | CHCTeMy  (yH- | HCIIOJIb30BaTh CH- | cUcTeMoil  (yH-
cTreMoi ¢GyHIa- | AaMEHTAlIbHBIX | CTEMY byHna- | JTaMEeHTaIbHBIX
MEHTaJIbHBIX XUMHUYECKUX MEHTAJbHBIX XH- | XUMHUYECKUX TIO-
XUMUYECKUX TTOHATHIA MUYECKUX TIOHS- | HATUH
MOHSITUH THI

4 I1K-4 CIIOCOOHOCTBIO | OCHOBHBIC €CTE- | IPUMEHATh  OC- | CIIOCOOHOCTHIO
MIPUMEHSATH OC- CTBEHHOHAYY- HOBHBIE ecTe- | IPUMEHATh  OC-
HOBHBIE €CTe- Hble 3aKOHBl U | CTBEHHOHAy4YHbI€ | HOBHbBIC ecTe-
CTBEHHOHAY4- 3aKOHOMEPHO- | 3aKOHBI W 3aKO- | CTBEHHOHAy4HbIC
HbIE 3aKOHBI U CTH  pa3BUTHs | HOMEPHOCTH pa3- | 3aKOHBl M 3aKO-
3aKOHOMEPHO- XUMUYECKON BUTHUS ~ XUMHUYE- | HOMEPHOCTH pa3-
CTH Pa3BUTHUS HayKu CKOM HayKu TpH | BUTUS  XUMHYe-
XUMHUYECKON aHaIM3e  MOJy- | CKOM HayKu IIpU
HayKH MpHU aHa- YEHHBIX pE3yllb- | aHAIM3€  MOJy-
JIU3€ MOJTyYeH- TaToB YEHHBIX PE3YJib-
HBIX pe3yjbTa- TaToB
TOB

5 IK-7 BJIAJICHUEM M€- | METObI 0e3- | IpUMEHATh METO- | MeTogamMu  0e3-
Togamu 6e3- omacHoro  00- | 1p1  Oe30MacHOro | omacHoro oopa-
OIIaCHOTO 00- palieHus ¢ Xu- | oOpallleHus: ¢ XU- | MIEHUS ¢ XUMHYe-
parieHus ¢ Xu- MHUYECKUMH Ma- | MUMECKUMH Ma- | CKHMH MaTepHa-
MHUYECKHMH Ma- | TepUajlaMd  C | TEpHAIaMH C y4e- | JIJAMH C YYETOM UX
Tepuaizamu ydyeroM uX ¢u- | ToM ux Qusmnye- | GU3MUECKUX 51
y4eToM ux Gu- | 3MUECKUX M XU- | CKHX U XHUMHYE- | XUMHUYECKUX
3UYECKHX U XU- | MHUYECKUX CKUX CBOWCTB CBOWCTB
MUYECKHUX CBOMCTB
CBOWCTB

2. CTpyKTYypa M colep:KaHue JUCHUILIMHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT
O6mast Tpya0€MKOCTh AUCHUILIMHBI cocTaBisieT 16 3ad.en. (576 yacoB),
WX pachupeniesieHre 1Mo BujaaM padboT MPEACTaBICHO B TaOJUIIE (0151 CMYOeHmos

0D0).

Bun yuebnoit paboTbl

Bcero

Cemectpsl

qacoB

5 6




KonTrakTHas paﬁoTa, B TOM YHUCJIE

AyauTopHbIe 3aHATHS (BCEro) 296 144 152
3aHATHA JIEKIUOHHOIO TUIIA 72 36 36
JlaboparopHble 3aHATHS 186 90 96
3aHATHS CEMUHAPCKOTo TUIA (CEMHHAPBI, IPAKTHYE- 38 18 20
CKHUE 3aHSTHSA)
HNuasi koHTaKTHasi padoTa:
Kontpoib camocTositenpHOM padoTsl (KCP) 16 8 8
[Mpomexxyrounas arrecranus (MKT) 1 0,5 0,5
CamocrosiTesibHast padoTa, B TOM YK cJIe 191,6 99,8 91,8
KypcoBas pabdora
[TpopaboTka y4eOHOTo (TEOpETHYECKOT0) MaTepuaa 170 90 80
BrimoHeHne WHAWBHUTYaTbHBIX 3aaHi (TTOII0TOBKA
COOOIICHUH, TPEe3EHTAIUI )
Pedepar
[ToaroToBka K TEKyInieMy KOHTPOJIO 21,6 9,8 11,8
KounTtpous:
[ToaroToBka K 3K3aMeHy 71,4 35,7 35,7
OO6masi Tpya10eMKOCTh yac. 576 288 288
B TOM YK CJIe KOHTaKT- 313 1525 160,5
Hasi padoTa
3a4. e/l 16 8 8

2.2 CTpyKTypa IMCOHILIHHbI:

Pacnipenenenuie Bu10B yueOHOM paOOThI U UX TPYIOEMKOCTHU MO pa3/esiaM AUCIMILIN-

HBI.
Paznensl guciumuingsbl, n3ydaemsie B 5 ceMectpe (st ctynentoB ODO)
Ne KosngecTBo yacoB
N AynuropHas Bueayautopnas
p:;a HaumenoBanue pazienoB (Tem) Beero AGoTa paboTa
8 1 | 13 [ Jp CPC
1 TepmoarHAMUKa XUMAYECKOTO 78 12 5 30 30
paBHOBECHSI
2 ®da30BbIe paBHOBECHUS 78 12 6 30 30
3 TepMonnHaMuKa pacTBOpOB 87,8 12 6 30 39,8
Bcezo: 36 18 90 99.8




Pazgenbl auciuminzbl, u3ydaemsie B 6 cemectpe (s ctyeHToB ODPO)

pas-
zena

HaumenoBanue pasnenos

KomngecTBo yacos

Bcero abora

AynuropHas Bueaynuropnas

pabora

JI I13

JIP CPC

DJIEKTPOXUMHUS

122 18 10

48 46

XuMuyeckass KHHETHUKA 121,8 18 10

48 45,8

Bceeo:

36 20

96 91,8

Hmozo no oucuyunnune: 72 38

186 191,6

2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3ausaTHd JeKINOHHOI0 THIIA

HanmenoBanue
paszgena

ConeprxaHue pasjena

dopma TeKyIero
KOHTPOJIS

2

3

4

TepmoanHamuka
XUMHYECKOTO
paBHOBECHUS

XUMHUYECKUE PABHOBECUS. 3aKOH JICUCTBY-
FOIIMX Macc. Buabl KOHCTAHT paBHOBECHUS U
CBSI3b MEXy HUMU. Y PaBHEHUE U30TEPMBI
XUMHUYECKON peakinu. Y paBHEHHE N300apbl
Y U30XOpbI XUMUYECKOU peakiuu. CBs3b
ypaBHEHHUE U300aphl U U30XOPbl XUMHYE-
ckou peakuuu v npunnuna Jle-Illarense.
Pacder KOHCTaHT paBHOBECHS] XUMUYECKUX
PEeaKIMi ¢ UCIIOIb30BAHUEM TAaOJIUI] CTaH-
JTAPTHBIX 3HAYCHUN TEPMOANHAMUYECKHUX
GYHKIMH ¢ 110 9KCTIEpUMEHTAIBHBIM JIaH-
HbIM. Biusitaue oO1ero naBieHus peakiiy-
OHHOM cMecH Ha €€ cocTaB. Pacuer paBHO-
BECHOT'O COCTaBa PEAKIIMOHHON CMECH T10
KOHCTaHTE PAaBHOBECHSI.

KP, JIP

®a3oBbIE paBHO-
BECHS

dazoBble paBHOBecus. [lonarus dassl,
KOMIIOHEHTa, cTeneHn cBo0o k1. [TpaBuino
¢a3 u ero BeiBoa. Knaccuduxkanus rerepo-
TEHHBIX CHCTEM.

OJHOKOMITOHEHTHBIE CUCTEMBI. Y paBHEHHE
Knaneitpona-Knaysunyca. DHaHTHOTpONHBIE
Y MOHOTpOIHBIE (ha30BbIE MEPEXOIBI.
JluarpaMmbl COCTOSIHUS IBYXKOMIIOHEHT-
HBIX CUCTeM. THIIBI AUarpaMM COCTOSHUS.
[TpaBuio ¢as.

JnarpamMmbl COCTOSTHUSI TPEXKOMIIOHEHT-
HbIX cucteM. Tpeyronbauku ['n66ca-
Po3zeboma.

KP, JIP

TepmonnHamuka
pacTBOPOB

VYyenue o mapuuanbHbIX MOJIBHBIX BETUYH-
Hax. CBolicTBa MapIHAIbHBIX MOJIBHBIX BE-
JUYHH.

TepmoanHaMuka pacTBopoB. TepmoauHa-
MHU4ecKas Kiaccupukaiys pactBopos. [las-
JIEHHE HACBIILIEHHOTO N1apa KUJIKUX pPacTBO-

KP, JIP




poB. 3akon Payns. OTKIIOHEHUS OT 3aKOHOB
Payns.

PactBopumocTts. Ypasuenue llpenepa.
O0ynuo- u kpuockomnusa. OCMOTHYECKHE SIB-
nenus. Ypasaenue Bant-I'odda.
PaBHOBecue xunkoctTh-nap. 3axoHsl [ 160-
ca-KonoBanoBa. /[narpaMmsel COCTOSIHUS.
Pa3nenenuie BemiecTB myTeM MEPEeroHKH.
A3eoTpOITHbIE CMECH M UX CBOMCTBA.

DIEKTPOXUMUS

Onextpoxumusi. OCOOEHHOCTH IEKTPOXH-
MUYECKUX PEaKUU. DIEKTPOXUMUYECKas
LIETb U €¢ KOMIIOHEHTHI. CTPYKTypa 3JIeK-
TPOXUMUH, €€ Pa3AEeibl, IPUKIAIHBIE ac-
IeKThl. Pa3BuTHE NIPEACTABIICHHI O CTPOE-
HUM PacTBOPOB 3JIEKTPOIUTOB (MOAEITH
I'potryca, ®apanes, Appenuyca). Teopus
NIEKTPOJINTUYECKON JUCCOLMAUH, €€ KPU-
TUYECKHI aHAIIN3.

OHeprus KpUCTAIIIMYECKON PELIETKH U
sHeprus coibBaTanuu. MoH-nunonsHoe
B3aMMOJICICTBHUE B paCTBOpaXx JEKTPOJIH-
TOB, Mozenu bopHa, NpUYMHBI YCTONYHMBO-
CTH MOHHBIX CHCTEM.

NoH-noHHOE B3aMMOICIICTBHE B paCTBOPax
AJIEKTPOJINTOB U €0 TEPMOJMHAMHYECKOE
onucanue. llonsatue cpengneinl MOHHOM ak-
TUBHOCTH U CPETHETO MOHHOTO KOAPPHIIH-
€HTa aKTUBHOCTH, UX CBSI3b C UHAUBUY-
AJIIbHBIMU XapaKTEPUCTUKAMU HOHOB.
OcHoBHbIE gonymieHus: Teopuu [edas-
Xrokkens. Mozens HOHHOH aTMochepsl,
MOTEHIIMal HOHHOU aTMocdeprl. Cxema BbI-
BOJ1a MpesieTbHOro 3akoHa Jlebast- X okKens.
VYpaBHeHus 115 k03pPuirieHTa akTHBHOCTH
BO BTOPOM U TPEThEM NPUOJINKEHUH TEO-
pun Jlebas-Xrokkens. MeToabl sKkcnepu-
MEHTAJIBHOTO OpeeseHust Ko UIreH-
TOB aKTUBHOCTH.

ITonBukHOCTH HOHOB U 3akOH Kounbpayma.
Uucna nepeHoca MOHOB U METOJIbI UX OMpe-
nenenus. OcoOble c1ydaul dIEKTPOIIPOBO/I-
HOCTH AJIEKTPOJIUTOB. 3aBUCUMOCTBD TO-
JIBUKHOCTU MOHOB, YHCEI NIEPEHOCA, DIIEK-
TPOIIPOBOJHOCTH OT KOHIIEHTPAILIUU B paM-
kax teopun [lebas — Xrokkens — OHzarepa.
DneKTpohOPETHIECKUI U pellaKCaIiOHHBINA
a¢dextsl. OnbiThl Buna u Jlebas — @anb-
KEHTareHa.

DNEeKTPOXUMHUUECKHE LIENH, IEKTPOJHBIE

KP, JIP




MOTEHINAJIB, SJICKTPOABUKYIIAs CHIIA
(BAC). YpaBHenue HepHcTa 115 2I€KTPOI-
HbIX oTeHuanoB u J1C.
Knaccudukanus 351eKTpo10B U 3JIEKTPOXH-
MHYECKUX Lenei. KoHIeHTpalmoHHbIe 11e-
U C IepeHOCcoM U 0e3 nepenoca. Meron
S/1C nns onpeneneHus KO3PPHUIHEHTOB
AKTUBHOCTH.

Meton DJ1C nins onpeneneHus: TEpMOIUHA-
MHUYECKHX XapaKTEPUCTHUK dJIEKTPOXUMHUYE-
CKHX PEaKIMi: U3MEHEHUS YHTPOIHH, YH-
TaJbINH, CBOOOAHON YHEPIUH, KOHCTAHT
pPaBHOBECHS U HECTOUKOCTH KOMIUICKCHBIX
COEJIMHEHUH U JIp.

XuMudeckas Ku-
HETHUKA

Xumnueckasi KHHETHKA. OCHOBHBIE MOHSTHS
XUMHUYECKON KUHETUKU. CKOPOCTh PEAKIIUH.
Kunernueckue ypaBuenus. [lopsgok u mo-
JEeKyIsApHOCTh peakuynu. Kunerndecknii 3a-
KOH JICHCTBHUSI MacC, €ro IPUMEHEHHE.
3aBUCUMOCTh KOHCTAHTbI CKOPOCTHU OT TEM-
neparypel. YpaBHeHue Appenunyca. DPpdek-
TUBHAs U UICTUHHAS SHEPrUs aKTUBALIUU.
HeoOpatumeble peakuuu nepBoro u BTOPOro
nopsakoB. OnpesienieHne KOHCTaHThI CKO-
pOCTH, OPSAKA PEAKIIUH, JHEPIUH aKTHBa-
IIUU U3 PE3Yy/IbTATOB KNHETUYECKUX IKCIIE-
PUMEHTOB.

O0630p TEOPETUUECKUX TPEJICTABIICHUI B
XUMHUUYECKON KUHETUKE. Teopus coynape-
HUN 1 Teopust a0COIOTHBIX CKOPOCTEH pe-
aKUui Ha npuMepe OUMOJIEKYIISIPHOM peak-
107038

Meton akTuBHOrO KomIuiekca. [ToBepx-
HOCTb MMOTEHLIMAJIbHON SHeprun. Cxema Bbl-
BOJ/Ia YPAaBHEHUS U1 KOHCTAHTBI CKOPOCTH.
TepmonnHamuueckuit acnekt Teopun. CBo-
00/1Hast SHEPTUsl, SHTAIBIINS, SHTPOIIUS aK-
TUBALIUU.

KuHeTnka c10KHBIX XUMUYECKUX PEAKIUI.
depMeHTaTUBHBIE PEAKIIHH.

OO6ume npuHUMIBI KaTanu3a. [Ipumeps! me-
XaHU3MOB KaTAIUTUYECKUX PEaKIUil.
KosiebarenbHble XUMUYECKHE PEAKLIUU.

KP, JIP

[Tpumeuanue: KP — kontponbHas padota, JIP — maGoparopnas padota

2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA

Ne HanmenoBanue TeMarnka NpaKkTUYECKUX 3aHATUN dopma TeKyIIero
B pasnena (cemuHApOB) KOHTPOJIS
1 2 3 4




TepmonnHamuka
XUMHUYECKOTO
paBHOBECHS

3aKoH AecTByIOMMX Macc. Buabl KOH-
CTaHT PaBHOBECHS U CBSI3b MEXTY HUMHU.
N3orepma Bant-T'opda. Onpenenenus
HaIpaBJICHUs CAaMOIIPOU3BOJIBHOTO POTE-
KaHUSI XUMHYECKOW peakIu Mo HayalbHO-
MY COCTaBY peaKkIMOHHOM cMecH. Pacuer
KOHCTAHT PAaBHOBECUSI XUMUUYECKHUX PEaK-
AN C UCTIOJIH30BAaHUEM TaOJIMI] CTaH1aPT-
HBIX 3HAYCHUH TePMOJUHAMUYECKUX
GyHKIHA.

3aBUCHUMOCTh KOHCTAHTHI PABHOBECHS
XUMHYECKON PeaKIuu OT TEMIIEPATYPHI,
ypaBHEHHUE U300aphl U U30XOPbl XUMHUYE-
CKOM peaknuu. Pacyér n3MeHeHus: SHTalb-
MWW, BHYTPEHHEHW SHEPTUHU U SHTPOIIUU B
XUMHUYECKON PeaKkIuu ¢ UCIOJIb30BaHUEM
ypaBHEHUS U300aphl U U30XOPHI XUMHUYE-
CKOM pPEaKIIUHU.

Brnustaue o0riero naBieHHs peaknoH-
HOM cMecH Ha €€ COCTaB.

Pacder paBHOBECHOTO COCTaBa peakuu-
OHHOM CMECH IO KOHCTAHTE PAaBHOBECHSI.
CBs13b ypaBHEHHE U300aphl U U30XOPHI XH-
MHUYECKOH peakiuu u npuHiuna Jle-
latenne.

KP, ycrHslit onpoc

®da3oBbIE PABHO-
BECHS

OcHoBHBIE TIOHATHS: (Pa3a, KOMIIOHEHT,
cTeneHu cBoOOAbl. YcnoBue Mex(a3zHOTo
paBHoBecusl. [IpaBuio ¢a3 ['n66ca.

da30Bbl€ IUAarpaMMbl COCTOSIHUSL OJTHO-
KOMIIOHEHTHBIX CHCTEM, UX aHanu3 (Boja,
cepa, pocdop, nMoKcHa yriepoaa).
VYpasuenue Knaneiipona. Ypasuenue Kia-
neripona — Kiaysnyca. Pac4€rsl ¢ ucnoss-
30BaHUEM ITHUX YPaBHEHMII: 1aBIEHUS Mapa
HaJ[ )KUJIKOW U TBEPI0H (a3oi, Temmnepary-
PBI IUTABJIEHUS IIPU 3alaHHOM JIaBJICHUH,
M3MEHEHHUS SHTAJIBIUU Npu (Ha30BOM Iepe-
XoJe.

da30Bble AUArPAMMBbI COCTOSIHUSI IBYX-
KOMIIOHEHTHBIX CUCTEM, UX aHAJIU3: CUCTe-
MBI «T — »: C 3BTEKTUKOW, C HEOIpaHU-
YEeHHON pacTBOPUMOCTBbIO KOMIIOHEHTOB B
KHUJKOM M TBEPJIOM COCTOSIHUH, C OTpaHU-
YEeHHOM pPacTBOPUMOCTBbIO KOMIIOHEHTOB B
TBEP/IOM COCTOSTHUH, C KOHIPY?HTHOH TOY-
KOU IUIABJICHUs], C UTHKOHI'PYDHTHOM TOYKOU
miaBiaeHusa. Pa3jmeneHme cmecedl MeTOIOM
30HHOM IUIaBKH.

CucreMbl oK — I»: ¢ HEOTPAHUYEHHOU
pacTBOPUMOCTBIO KOMIIOHEHTOB B JKUIKOM

KP, ycTaslit onpoc




COCTOSIHMM, C TOYKOM azeorpomna. Paznene-
HUE BEILECTB MMyTeM MeperoHku. [Ipocras
NeperoHka, ApoOHas MeperoHka, peKTudu-
Kallusl.

CucreMsl K1 — K2» C OTpaHMUYEHHOU
pPacTBOPUMOCTBIO B KUAKOM (asze.
IIpocreiimne quarpaMMsbl COCTOSIHUS TPEX-
KOMIIOHEHTHBIX CUCTEM. TpeyroibHUKI
['n66ca u Pozeboma. AHaAU3 CUCTEMBI «T —
K» C IBTEKTUKOM; <OK1 — 5K2» C OTpaHHYECH-
HOM pacTBOPUMOCTHIO KOMIIOHEHTOB B
JKUJKOM cOCTOsiHUU. Pacnipenenenue Tpe-
ThEr0 KOMIIOHCHTA MKy IBYMS JKUTKHMH
dazamu. KoaddunmeHt pacnpeneneHus.
Brienenre KOMIIOHEHTa U3 pacTBOpa Me-
TOJIOM DKCTPAKIIIH.

TepmoanHamuka
pacTBOpOB

[TapumanbHble MOJIBHBIE BEJIMYMHBI, UX
oTpezieNieHue U3 OMBITHBIX JaHHBIX AJs Ou-
HapHBIX cHUCTeM. ['paduueckue MeToabI
(MeTo/, OCHOBaHHBIN Ha OCHOBHOHN (opMmy-
Jie IS MapuuaibHON MOJBHOW BEIUYUHBI U
METOJT OTPE3KOB). AHAIUTHYECKUNA METOJ]
(Mo U3BECTHOW 3aBUCHUMOCTU COOTBETCTBY-
IOILIETO CBOMCTBA PacTBOpPa OT KOJUYECTBA
KOMITOHEHTa B PACTBOPE).

Pacuer nmaprumansHONM MOJIBHOW BETUYUHBI
KOMIIOHEHTa B PaCTBOPE 10 U3BECTHOM 3a-
BHCHUMOCTH MapLHaIbHON MOJIBHOM BEJIN-
YUHBI IPYrOro KOMIIOHEHTA OT €r0 MOJIb-

HOH 1011 B PacTBOPE.

3aBUCHUMOCTh JaBJIEHUSI HACBILIEHHOIO
rapa pacTBOPUTENSA HAJX pacTBOPOM OT
MOJIBHOM JIOJIM PacTBOPEHHOT'O BELIECTBA,
3aKoH Payus.

3aBUCUMOCTh JaBJIEHUSI HACBILIEHHOI'O
rapa JIETY4ero pacTBOPEHHOI'O BELIECTBA
HaJl pacTBOPOM OT €ro MOJBHOW J0JU B
pacTBope, 3aKoH I eHpu.

Pacuer akTuBHOCTEH U KO3PPUIIEHTOB
AKTUBHOCTH KOMIIOHEHTOB Ha OCHOBE 3aKO-
HOB Payns u I'enpu.

3aBUCHUMOCTb ~ TEMIIEpaTyphpl Hadala
KPUCTAJUIM3allN PACTBOPUTEINSI U3 PaCTBO-
pa OT MOJSUIBHOM KOHLEHTPALlUH PACTBO-
PEHHOr0 BelIecTBa B MpeesibHO pa3das-
JIEHHOM pacTBope. YpasHeHue lllpenepa.

3aBUCHMOCTh TEMIIEPATYPBI KUIICHHS
pacTBOopa OT MOJISUIBHOM KOHIIEHTpaluH
PacTBOPEHHOIO BEUIECTBA B IPEACIbHO

pa30aBICHHOM pacTBOpE.

KP, yctHsblit onpoc
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OcMoTHYecKOe JaBJICHUE MPEETbHO
pa30aBIIGHHOTO  pacTBOpa.  YpaBHEHHUE
Bant-T'odda.

PacueT MosspHO# Macchl paCTBOPEHHOTO
BCISCTBA C IIOMOIILIO KOJUIMTaTUBHBIX
CBOMCTB.

DIIEKTPOXUMUS

TepMoanHaMuyecKkoe onucaHue HOH-
HMOHHOTO B3auMoiericTBus. Pacuer cpeane-
ro ko3¢ unueHTa akTUBHOCTH B TIEPBOM,
BTOPOM U TPETHEM MPUOIMKEHUN TEOPUH
JlebGast — XroKKers.

HepaBHoBecHbIE sIBIIEHUS B pacTBOpax
ANEeKTPoIUTOB. nuddy3noHHbINH TOTEHIU-
ajn. YenpHas U SKBUBAJICHTHAs JIEKTPO-
npoBoAHOCTh. Yncna nepenoca. [TonBux-
HOCTH MOHOB U 3aK0oH Konbpaymia. 3aBu-
CUMOCTbD IMOJIBI)KHOCTEH U YKces mepeHoca
MOHOB OT KOHIICHTPAIIUU B PaMKaX TEOPUH
Hebas — Xrokkens — Onzarepa.
PaBHOBECHBIE IIEKTPOXUMHUUECKHE IIETTH 1
ux J/1C. ®opmyna HepHcera u ypaBHEeHuUE
['u66ca — 'enpmronbia. OnpeeneHue Ko-
3¢ (HULMEHTOB aKTUBHOCTHU M YUCEI TIepe-
Hoca Ha ocHOBe u3mepenus J/C.

KP, ycTHbI# onpoc

XuMH4yeckas Ku-
HETHUKA

dopManbHas KHHETHKA HEOOPAaTUMBIX pe-
aKLIM{ IEPBOTrO, BTOPOTO U TPETHETO I10-
PSIKOB.

Mertoabl onpesieneHus NopsiKa U1 KOHCTaH-
ThI CKOPOCTHU PEAKINH. 3aBUCUMOCTb KOH-
CTaHTbI CKOPOCTH OT TEMIIEpaTypbl. Y paB-
HEHHE AppeHuyca.

dopManbHasg KHHETUKA XUMHUYECKHUX
CJIOKHBIX (0OpaTUMBIX, MTAPAJIETbHBIX, I10-
CJIeTOBATENbHBIX) PEaKIIHiA.

KP, yctHslit onpoc

IIpumeuanue: KP

— KOHTpOJIbHAs paboTa

2.3.3 JIaGopaTopHbIe 3aHATHS

HaumenoBanme nmabopatopHbix paboT

dopma TEKYIIEro
KOHTPOJIS

3

4

XumHu4ueckoe paBHoBecHe. M3ydeHne XMMHYECKOrO paBHOBE-
Cusl B TOMOI€HHOM CUCTEME.

JIP

N

N3ydenne paBHOBECUSI TOMOT€HHOM PEAKIIMU B paCTBOPE.

JIP

w

OHpCIleJ'ICHI/IC KOHCTaHThl HOHOOOMEHHOT'O PaBHOBCCHUA.

JIP

®dazoBoe paBHOBecue. M3yueHne paBHOBECUS KUAKOCTh — I1ap
B JIBYXKOMIIOHEHTHOM CUCTEME.

JIP

N3ydeHne B3auMHOM paCTBOPUMOCTH KUJIKOCTEN B TBYXKOM-

JIP
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HOHEHTHOI CUCTEME.

6. |M3yueHue paBHOBECHUS B TPEXKOMIOHEHTHOM CHCTEME. JIP

7. |HUccrnenoBanue pacTBOPOB CUIIBHBIX U CIA0BIX AneKTpoiuTos |JIP
KOHJYKTOMETPHYECKHM METOJIOM.

8. |OmpeneneHue pacTBOPUMOCTH U TPOU3BEACHUS pacTBOpUMO- |JIP
CTH TPYJHOPACTBOPUMOM COJIM IO YAEIBHOM 2JIEKTPOIPOBO/I-

HOCTH.

9. |M3mepeHue urcen mepeHoca HOHOB B PACTBOPE METOJIOM JIP
['utTopda.

10. |Onpenenenue koddpdunuenrta quddys3un B cucreme H,O —  |JIP
NaCl.

11. |[DnekrponBuxkyiue cuiibl. OnpenenaeHye noTeHuuanos or-  |JIP
JEJbHBIX AeKTpoaoB, DJIC ranpBaHUYECKUX LENEN.

12. |3mepenue temnepatypuoro kodpdurmenta 3/C ransanu- |JIP
YECKOT0 3JIEMEHTA U pacyeT TePMOJIMHAMUYECKUX BEIUYUH.

13. |Onpenencaue ko3 dunmenTa akTHBHOCTH COJISTHON KUCTOTHI |JIP

HHBCPCHUHU CaxapoO3bl.

14. | Xumunueckas kuHetuka. Onpeenenrue KOHCTaHThl ckopoctu  |JIP

BCHICCTB.

15. |UccnenoBanue KHHETHKU pacTBOPEHUS MaiopacTBopumbix  |JIP

16. |Onpenenenne nopsiika peakuy OKUCICHUS N0 I-HOHOB JIP
MOHAMHU TPEXBAJICHTHOTO JKeNe3a.

[Tpumeuanue: JIP — mabopaTopHas pabora

2.4 IlepeueHb y4eOHO-MeTOAUYECKOI0 O0ecredeHHs /IJIs CAaMOCTOATEbLHOH pado-
ThI 00Y4YaI0IIMXCS 110 JMCHHUIIMHE (MOLYJII0)

No Bug CPC

[TepeueHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTIITAHBI
IO BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 2

3

1 |IIpopaboTtka yueGHOTrO
(TeopeTHyeCcKOro) mMa-
Tepuasna

1. ITonoBa, A. A. ®usndeckast XuMus [ IJIEKTPOHHBIN pecypc] :
yuebHoe ocobue / A. A. [lonosa, T. b. [Tonosa. - CankT-
[TerepOypr : Jlans, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OCHOBBI (HM3NYECKON XUMHH: yaeOHOE ITocoOne s CTy-
neHToB By30B (B 2 4.). U. 1. Teopus. B.B. Epemun u np. M.
BMHOM. JIaGopatopus 3Hanuit. 2013.

3. OcHOBBI (pM3UYECKON XUMHH: yueOHOE Imocodue A CTy-
NeHToB By30B (B 2 u.). Y. 2. 3agauu. B.B. Epemun u np. M.:
BMHOM. Jla6opatopus 3Hanuii. 2013.

4. duznyeckas XuMus [ DIEKTPOHHBIN pecypc] : yaeOHoe 1o-
cobue / I'. B. Bynmunopoga, 1O. I'. 'ansameraunos, X. M. Spo-
meBckas, B. I1. bapabanos ; MunuctepcTBo 00pa3oBaHus u
Hayku Poccun, @enepanbHOe TOCYAapCTBEHHOE OIOKETHOE
o0pazoBarebHOE YUPEKJACHHUE BBICIIETO MPOPECCHOHATHHOTO
obpa3zoBanus KazaHckuii HallMOHANBHBIN HCCIIEI0BATEIbCKHI
TEXHOJIOTMYeCKUH yHuBepcurer. - Kazans : U3n-s0 KHUTY,
2012. -396 c., u. -
http://biblioclub.ru/index.php?page=book&id=258360
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https://e.lanbook.com/book/63591#authors
http://biblioclub.ru/index.php?page=book&id=258360

5. MeTtoauueckue peKkoMEeH1allii K OpraHu3aliy ayIuTOPHOI
U BHEAYIUTOPHOH (CaMOCTOSATENbHOM) pabOThl CTYACHTOB: Me-
toauueckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Toun-
HOK, A.B. becnianios, H.B. Jlo3a. — KpacHonap: Ky6auckwuit
roc. yH-T, 2018. 89 c.

2 |l[loaroroBka K BbION- |[MeToaMUYecKre PEKOMEHIALMN K OpraHu3alldy ayJUTOPHOH U
HEHMIO JJTa0OpAaTOPHBIX |BHEAYAUTOPHON (CAMOCTOSATENbHOI) pabOThI CTYAEHTOB: METO-

pabor nudeckue ykazanus / cocT. T.I1. Ctopoxenko, T.b. TlounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacuonap: Kybanckuit roc. yH-
T, 2018. 89 c.

Y4eOHo-MeTOAUYECKUE MaTepUabl Uil CAMOCTOSITETbHOM paboThl 00YJarOMIUXCS U3
YUCJla UHBAIMJIOB U JIUIl C OTPAHMYCHHBIMUA BO3MOXHOCTSIMU 3710poBbsi (OB3) mpenocrapis-
10Tcs B (hopMax, alaliTUPOBAHHBIX K OTPAaHUUYEHUSM UX 3/I0POBbS U BOCHPHUATHS UHPOpMa-
1107070

Jiia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-BUTATEILHOTO anmnapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETU3WPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Jns hopmupoBaHus MpohecCHOHATBHBIX KOMIIETEHIIUH B MPOLECCE OCBOEHMS Kypca
UCIIOJIb3YETCSI TEXHOJIOTHS MPO(ecCHOHAIbHO-PAa3BUBAIOLIET0 00Y4YEeHHUs, IPEeIyCMaTpUBaIO-
111asi HE TOJIBKO Iepefjady TEOPETUYECKOTr0 MaTepuaa, HO U CTUMYJIMPOBAaHUE IT03HABATEIb-
HBIX JAeMCTBUM CTyneHTOB. YacTh JIGKIIMOHHBIX 3aHATUN MPOBOAUTCS B (opMe IMPOOIEMHBIX
nekuui. B pamkax 1a00paToOpHbBIX U MNPAKTUYECKUX 3aHITHI MPUMEHSIOTCS METOJIbI TPOEKT-
HOTr'0 00yueHUsl, HCCIIeI0BATENbCKUE METO/Ibl, METO/I KOHKPETHBIX cuTyaluii. B npouecce ca-
MOCTOSITEJIbHON JESITeIbHOCTU CTYJEHThl YIIyOJsSIOT U pacIIupsitOT TEOPETUUYECKUE 3HAHUS,
pelaroT pacyéTHble 3aJjauu, TakXke 3aJaHus, He TpeOylolMe pacu€éToB, HO JJISl BHIIIOJHEHUS
KOTOPBIX HEOOXOAMMO IITyOOKO€ 3HAaHHE COOTBETCTBYIOIIETO TEOPETUUECKOrO pa3zena.

JIist i1 ¢ OTpaHUYEHHBIMU BO3MOKHOCTSAMH 3/10POBbS IPEYyCMOTPEHA OpraHU3ALMS
KOHCYJIbTAIMM C NCIIOJIb30BAHNUEM DJIEKTPOHHON IOYTHI.

Konu-
Cemecp Bun 3ansTus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa3oBa- ye-
(JI, I1P, JIP) TEJbHbIE TEXHOJIOTUU CTBO

4acoB
5 JIP becennl 10
Pa30op cutyanuit 25
PaboTa B MaJIbIX Tpynmnax 10
6 JIP Becenp! 10
Pa36op cutyarmii 25
PaboTa B MasbIx Tpynmnax 10
Hmoeo: 90
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4. OueHoYHbIEe CPeICTBA JJIsl TEKYIIEro KOHTPOJIS YCIEeBAeMOCTH U IMPOMeEKY-
TOYHOM aTTeCTAllMH
4.1 ®oHJ OLIEHOYHBIX CPEACTB ISl POBEAeHNS TeKYyLeH aTTecTaluu

BAPUAHT KOHTPOJIbHOU PABOTEI Ne 1
1o Kypcy «dusnueckas XuMus»)
Tema «TepMoauHaMuKa XMMUYECKOTO PABHOBECHSD)

1. M3BecTHO, YTO XJIOPUJ] aMMOHHUSI BO3TOHSETCS IIPU HArPEBAaHUH 32 CUET MPOTEKAHHS pPeak-
i NHsCls) = NHsr) + HCI (). Paccuutars, kakoe namieHue OyaeT CO37aBaThCs B
IpeBapUTEeIbHO BAKYYMMHPOBAHHOM PEAKIIMOHHOM COCYZE, 00beM KOTOpOro paBeH 1 i,
npu temneparype 25°C, eciu B Hero BHeCTH S5 T xiopuaa ammonus. {15 6annos}

2. Ilpu temmneparype 155°C B peaklIMOHHOI cMecH, B KOTOPO# MPOTEKAET PeaKius JUCCOLIU-
aru gumepa okcuaa azota (1V) N2Os = 2NOg, pasuoBecubie gaBienus N2Os u NO2 pas-
HbI cooTBeTcTBeHHO 0,0269 atm. m 2,00 atM. PaccuuTaiite cranmaptHyro sHepruto ['mb0ca
aTo# peakiuu rpu temrneparype 155°C. {5 6amnos}

3. B 3akperithiii cocyn nomenienst 0,300 momst Harn), 0,400 mons o) u 0,200 monst Hl) mpu
temneparype 870 K u obmem nasnenuu 1 6ap. Paccunraiite KonnyecTBa KOMIIOHEHTOB B
PaBHOBECHOW CMECH, €CIT KOHCTaHTa paBHOBecHs peakiuu Hor) + lor) = 2HI) paBra K =
870. {10 6a/10B}

BAPUAHT KOHTPOJIBHOI PABOTHI Ne 2
Jucnunnuna «®uzndeckas XuMuUs»
Tema «TepmonnHamuka (pa30BbIX paBHOBECHI»

1. Ilpu 273,15 K sHTanbsnuu ucmapeHus BOIbI U TUIABIEHUS JIbJa BOABI paBHbI 599.2 JIx/T u
83,88 JIx/r cooTBeTcTBeHHO. JlaBieHue mapa BOJbI HaJl )KuKoN Bojou mipu 273,15 K pas-
HO 610,6 ITa. Paccuuraiite naBnenue napa Bojabl Haj (asoit npaa npu 258,15 K, cuuras,
YTO U3MEHEHUE SHTAJBIIUU HE 3aBUCHUT OT TeMIriepaTypsl. {10 6auioB}

2. TImoTHOCTH KHMIKOTO M TBEPIOTO OJIOBA MpH Temieparype miasieHus (505,05 K) paBabl
6,980 r/mMma1 u 7,184 /M3 COOTBETCTBEHHO. DHTANbMHs IJIaBICHUS OJioBa paBHa 5,873
kJ[x/mMonb. OnpenenuTte Temneparypy IiaBieHus oyioBa moja nasienuem 500 atm. Mo-
JsipHas Macca oyioBa paBHa 118,7 r/mons. {5 GaymtoB}

3. Yka3aTh: a) Kakue (a3pl HaXOJATCAd B MOJSAX AMarpamMmbl (oOpaTUTe BHUMAaHHE, YTO B
BEpPXHEM I0JIe HaXOOUTCs kuakas (asza); 0) kakue (pa3pl HAXOASITCS B paBHOBECUU HA JIH-
HUSIX U B XapaKTEPHBIX TOYKaX JuarpamMmbl. ONUImTe, Kakue MpoLecchl MPOUCXOAAT MPH
OXJIAXJICHUHM paciuiaBa, uMmeromero cocraB 60% ar. kommoneHTa B m Temmeparypy
1100°C; mocTpoiTe KpUBYIO OXJIaXJIEHHUS 3TOTrO paciuiaBa o temmeparypbl 300°C. Pac-
CUHTAMTe YHCIIO0 CTENEHeH CBOOOIbI Ha KaKOM ydacTKe 3Toil kpuBoit {13 6aioB}
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BAPHUAHT KOHTPOJIbHOM PABOT Ne 3
JluciunnuHa «PU3ndecKas XUMUS
Tema «PacTBOpBI HEANEKTPOIUTOB. [lapnanbHbIe MOJIBHBIE BETUYUHBI.
Koad¢urments! aktuBHOCTH. KosmuraTuBHBIE CBOMCTBA PACTBOPOBY

1. Boanblil pactBop cynbdara mMaraust Bea€r cedst mo-pazHomy. Ilpu 18°C obuuit o0bem
pactBopa (M), oOpasyromierocs U3 1 Kr Bojbl, 3aBUCUT OT MOJISUIBHOCTH B COOTBETCTBHUH C
ypasrenneM V =1001,21+34,69(m—0,07)? u 3To ypaBHEHHE TIPHMEHHMO JI0 KOHIIEHTpa-
ruu 0,1 monw/kr. KakoB mapriuanbHbIi MOJTBHBIM 00BEM: a) COM U 0) BOJBI ITPH KOHIICH-
Tpanuu conu B pactBope paBHoit 0,05 mons/kr? {10 6aa1oB}

2. B npuBenéuHoil Hibke Tabmuile 1aHO JaBieHue napoB cMmeceit nogucroro stuina (1) u stu-
nauerata (A) npu 50°C. PaccuuTaiite K03((UIMEHTH aKTUBHOCTH MOJUCTOTO THIIA MPH
9TUX KOHLEHTpPALMAX Ha OCHOBE 3aKOHa | eHpH, paccMaTpuBas MOJUCTBIM ATHI, KaK pac-
tBOpEHHOE BeniecTBO {10 6amnoB}

X 0 [0,0579 | 0,1095 [ 0,1918 | 0,2353 | 0,3718 | 0,5478 | 0,6349 | 0,8253 | 0,9093 | 1,000
g; . 0 280 | 577 | 877 | 1054 | 1554 | 2133 | 239,1 | 2969 | 3225 | 3534
g?, o | 2804 | 2661 | 2523 | 2314 | 2208 | 1879 | 1442 | 1229 | 666 | 382 0

3. O06beMHas [0 @ Ta30B, COJEPKAIIMXCA B BO3AyXE, U UX PAacCTBOPUMOCTH B Bone Vyy,

15



(o6bem raza mpuBesneH K ycioBusiM 1 atm., 278 K) npu HOpMalbHOM JaBJIEHUU JaHbI B
Tadiuue

I'a3 02 N2 Ar CO>
@, % 00. 20,96 78,1 0,9 0,04
Vg, M3/M3 0,0429 0,0209 0,057 1,424

PaccuuTaiiTe MaccoByro a0J10 AUMOKcHAa yriiepona B Boje npu 278 K u gaBnenun 7,1
at™.{10 6as0oB}

BAPUAHT KOHTPOJIbHOI PABOTHI Ne 4
1o Kypcy «®du3nueckas XuMus»
1o Teme "InexkTpoxumust”

1. ITosicauTe, YTO HA3BIBAIOT «MOHHOM aTMochepoit». B Kakux ciydasix, 3T0 MOHITHE UCIOTb-
3yercs B (puznueckoi xumun? IlpuBeanrte He MeHee TpeX ypaBHEHUH, KOTOPbIE BBIBOJAT-
csi, 1 9P PEeKThI, KOTOPBIE OOBICHSIOTCS CYIIECTBOBAHUEM HOHHOH aTtMochepsl.

2. Onpenenure MOHHYIO CHIY M KO3(DHIMEHT aKTUBHOCTH MOHA KAJIbIUSl B PAaCTBOPE, CO-
nepxamiem 1,62 r Ca(HCOz)2 B 250 1 BoibI.

3. Paccuurats pH OydepHoro pacrBopa, npurorosieHuoro cMemuBanuem 20 mit 0,2 M pac-
tBopa NapHPO4 u 50 M1 0,5 M pactBopa NaH2POg.

4. VYnenbHas 3nekTpornpoBogHocTh 0,135 Mo/ pacTBOpa MPOMUOHOBOW KHUCIOTHI pPaBHA
4,8-1072 Cm/m. PaccunTaTh MONSPHYIO SEKTPONIPOBOIHOCTS MPOMHOHOBOM KUCIOTHI, KOH-
CTaHTY JMCCOIMALMU KUCIOTHI U pH pacTBOpa.

5. OJIC anementa Pt | H2 | HBr | AgBr | Ag B mmpokoM HHTEpBalie TEMIIEpaTyp OMUCHIBACTCS
YpaBHEHUEM:
E°(B)=0,07131—4,99-104(T — 298) — 3,45-10°5(T — 298)2.

Paccuutate AG®, AH®, AS® peakuuu B anemente mpu 25°C.

BAPHUAHT KOHTPOJIbHOM PABOTEI Ne 5
1o Kypcey «Duzudeckas XuMus
o Teme " XumMudeckast KHHeTnka "

1. zyuanach peakuusi MeXa1y MPOMUOHOBBIM albJAETHAOM U CHHUIBHOM KUCIOTOW B BOJHOM
pactBope 1ipu 25 °C. B 0JHOM U3 OIBITOB B Pa3IMYHBIE MOMEHTHI BPEMEHU OBbLIH TOJIYYEHBI
CJIEAYIOLINE KOHLICHTPALIUH:

Bpemst, mun 2.78 5.33 8.17 15.23 | 19.80 0
[HCN], Mosip/n 0.0990 | 0.0906 | 0.0830 | 0.0706 | 0.0653 | 0.0424

[C3H7CHO], mon/n | 0.0566 | 0.0482 | 0.0406 | 0.0282 | 0.0229 | 0.000
KakoB mopsitok peakiuy 1 4eMy paBHO 3HaYCHUE KOHCTAHThI CKOPOCTH K ?

2. KoHCTaHTBI CKOPOCTH JIsl peakIMyi BTOPOTO MOpPsi/IKa aTOMOB KHCIOpoJa ¢ OEH30JI0M paB-
bl 1.44x107 npu 300.3 K, 3.03x107 mpu 341.2 K u 6.9x10" nipu 392.2 K. Haitaure npenskc-
MOHEHITMAJFHBI MHOXKUTEIb Y SHEPTHUIO aKTHBAIINH.

3. Peakimus pa3noxeHus mepeKkrucu OCH30mIa MPOTEKAET KaK peakius mepBoro mopsiaka. [le-
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PHOJ TOJIYTIPEBPAIICHUSI IEPEeKUCH OEH30MIIa B JaHHBIX YCIOBUSX paBeH 4,9 mun. Onpene-
JTUTH BpeMs paznoxenus 83,0% nepekucu OeHzoua.

4.2 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisi MPOBEACHUS HpOMe)l(yTO‘lHOﬁ aTTeCTallun

BOHpOCBI AJI TOATOTOBKHU K 3a4€CTy

XuMHUUYECKask TEPMOJAMHAMHUKA

1.  Yro Ha3bIBatOT uU3MeHeHueM sHepruu ['n66ca u 3Hepruu I'enbMronbla B XUMHUYECKOM
peakuuu? 3a4eM BBOJUTCS XUMHUYECKasi IEpEMEHHas?

2.  3anuiuTe yaBHEHHE M30TE€pPMbl XuMudeckoi peakuuu Bant-T'odpda. Kak onpenenuth
HaIlpaBJeHUE CaMOIPOU3BOJIBHOTO MPOTEKAHUS XUMHYECKON PEAKIUU M0 HAYaIbHOMY
COCTaBY peaKIMOHHOM cMecu?

3. CdopmynupyiiTe 3aKk0H JeHCTBYOMMX Macc. Kakue M3BeCTHBI BHJIBI KOHCTAHT PaBHO-
BecUs? YKaXUTE CBA3b MEX1Yy HUMU.

4, Kaxk paccuuThIiBatOTCSI KOHCTAHTHI PABHOBECHS] XUMHYECKUX PEAKIMI C MCIIOIb30BaAHU-
eM TaOJIHI] CTaHJAPTHBIX 3HAYCHUIH TEPMOAMHAMHYECKUX (YHKITHIT?

5. Kak KOHCTaHThl XUMHUYECKON PEAKIIMH 3aBUCAT OT TeMIepaTyphl? 3alUIlINTe ypaBHEHUE
1300aphl (M30X0Phl) XUMUYECKON PEAKIIMH, IOSICHUTE BCE BEJIMUYUHBI, BXOSIINE B 3TH
ypaBHEHHUS.

6. Kak ypaBHeHHe n300apbl U U30XOPbl XUMUYECKOW PEAKINH CBSA3aHO C MPUHIHIOM Jle-
larense?

7. [TosicuuTe, KaKk paccuuTaTh KOHCTAHTY PAaBHOBECHUS XMMHUYECKUX pPEaKIUW, UCIONb3Ys

ypaBHEHUE U300aphl UIH H30XOPHI.

8.  TloscHuTe pacy€T U3MEHEHUs HHTANIBIINU, BHYTPEHHEH SHEPTrUd ¥ SHTPOIUH B XUMHUYE-
CKOHM peaklMM C MCIOJIb30BAHUEM YpaBHEHUS M300apbl U M30XOphl XUMUYECKON peak-
LUH.

9.  Kak o0mee naBieHue peakIMOHHONW CMECH BIIHSET Ha e€ cocTaB?

10. Kak paccuuTaTtb paBHOBeCHHﬁ COoCTaB peaKHHOHHOﬁ CMCCH 11O KOHCTAHTC paBHOBeCI/IH?

®da30BbIC PaBHOBCCHUA

11.TTosicHuTe OCHOBHBIE TOHATHS: (paza, KOMIIOHEHT, cTerneHn cBoOonabl. ChopmymupyiTte
ycloBue Mex(pa3zHOro paBHOBECHSL.

12 Tlosicaute mpaBuio ¢a3 I'mb60ca. Kak ero BbIBeCcTH, UCHONB3Yys TepMOAMHAMUKY. Kak
KIJIaCCU(UITUPYIOT TE€TEPOTCHHBIC CHCTEMBI?

13.M306pa3ute (a3oBbie AUarpaMMbl OJHOKOMIIOHEHTHBIX CHUCTEM (BOJA, Cepa, TUOKCUT YT-
nepoja). JlaiiTe kK HUM HEOOXOIMMBIE TTOSICHEHUSI.

14 Kak Ha OCHOBE TEPMOIMHAMHKHU BBIBOASTCS ypaBHeHue Knaneiipona u ypaBHenue Kia-
neiipona — Kiaysuyca?
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15.Kak paccuutarh ¢ ucnonp3oBaHueM ypaBHeHuil Knaneipona, Kianelipona — Knaysuyca:
JlaBJIEHUE Tapa Haj >KUIKOW M TBEpAOU (a3ol, Temneparypy IUIaBICHUS NPH 33aJaHHOM
JIaBJICHUH, N3MEHEHNE YHTANIBIINY NPH (Pa3oBoM nepexoe?

16.ITosicauTe (pa3oByr0 auarpaMmy COCTOSIHHSI JBYXKOMIIOHEHTHOW CHCTEMBI «T — JK» C JB-
TEKTHUKOU.

17.ITosicauTe ¢a3oByr0 auarpamMmy COCTOSIHHSI ABYXKOMIIOHEHTHBIX CHCTEM «T — JXK» C He-
OTPAaHUYEHHON PACTBOPUMOCTBHIO KOMIIOHEHTOB B *KHIAKOM U TBEPAOM COCTOsSHUU. Pa3ne-
JIEHHE CMECEN METOIOM 30HHOH IIJIaBKU.

18.ITosicaute (pa3oByr0 AUArpaMMy COCTOSIHUS ABYXKOMITOHEHTHBIX CHCTEM «T — 5» C Orpa-
HUYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSTHUU.

19.ITosicauTe (ha3oByr0 AMArpaMMy COCTOSTHHS JBYXKOMIIOHEHTHOW CHCTEMBI «T — X» C KOH-
IPY?HTHOM TOYKOM IJIaBJICHHUS.

20.ITosicaute a3oByl0 AMArpaMMy COCTOSIHHUS JBYXKOMITOHEHTHOW CHUCTEMBI «T — X» C HH-
KOHI'PYPHTHOM TOYKOM IIIABJICHUS.

21.TTosicaute (pa3oByrO aHarpaMMy COCTOSIHUSI IBYXKOMIIOHEHTHBIX CHCTEM <OK — II» C He-
OTrpaHMYEHHOU PaCTBOPUMOCTBbIO KOMIIOHEHTOB B JKHJKOM COCTOSIHUHU. A3€0TPOIIHBIE CME-
CH.

22.Kak npou3BoIUTCS pa3/ielieHUe BELIECTB IyTeM MEpPEeroHKU. B uem paznuuue npocroii me-
PETOHKH, IPOOHOI EePErOHKH, PEKTH(PHUKAIINN?

23.Ilosicuure (a3oByr0 auarpaMMy COCTOSIHMSI JBYXKOMIIOHEHTHBIX CHCTEM <OK1 — X2» C
OTPaHUYECHHOW PACTBOPUMOCTBIO B KUAKOU (aze.

24.Tlosicuute mpocreiiiryo (a3oByr0 quarpaMMy COCTOSIHHSI TPEXKOMITOHEHTHBIX CHUCTEM «T
—x». TpeyronpHuku ['n06ca u Pozeboma. IBTEKTHKA B TPEXKOMIIOHEHTHON CUCTEME.

25.TTosicaute npocreiinyto (Gpa3oByro 1uarpaMMmy COCTOSHUS TPEXKOMIIOHEHTHBIX CUCTEM K1
— %K2» C OTPAaHUYEHHOM PACTBOPUMOCTHIO KOMIIOHEHTOB B HJIKOM COCTOSIHUU.

26.KakuMm ypaBHEHHEM OIHCBHIBAETCS paclpe/ielieHne TPEThero KOMIIOHEHTa MEXIy ABYMs
xuakuMu ¢azamMu? OT yero 3aBUCUT KOdpGuueHT pacupenenenus? Kak mpoBoauTcs Bbl-
JIEJIEHNE KOMIIOHEHTAa U3 PacTBOpa METOAO0M DKCTpakuu? Yem paznudaroTcs OAHOKpaTHas
AKCTPAKIUS U IPOOHAas SKCTPAKLIUS?

TepMoanHaMKKa pacTBOPOB

27.1lpuBenuTe mpUMep TEPMOJMHAMHUYECKOW Kiaccupukanuu pactBopoB. Kakue pacTBopsl
HA3bIBAIOTCS UACATbHBIMU, IPEIEIbHO pa30aBIE€HHBIMU U HEUI€aIbHBIMU ?

28.Kakue BelMYMHBI HA3bIBAIOTCS MaplUUaTbHBIMU MOJBHBIMU BennunHamu? Kak ux omnpene-
JSIFOT U3 ONBITHBIX AaHHBIX? [losgcHuTe rpaduyeckre MeTo sl (METO/, OCHOBAaHHBIN Ha OC-
HOBHOU (opMmyse uid napuuaibHOW MOJBHOM BETWYHHBI U MeToA oTpe3koB). [losicHuTe
QHAINTUYECKUN METOJ (II0 M3BECTHOW 3aBUCHMMOCTH COOTBETCTBYIOIIETO CBOWMCTBA pac-
TBOpA OT KOJMYECTBA KOMIIOHEHTA B PACTBOPE).

29.3aBUCUMOCTD JIaBJICHHUS HACBHIIIEHHOTO Mapa pacTBOPUTENsS HAJ PacTBOPOM OT MOJIBHOU
JIOJIA PACTBOPEHHOIO BenlecTBa. 3akoH Payns. Kak paccunrars MOJIIpHYIO Maccy pacTBO-
PEHHOI0 BEUIECTBA C TOMOUIBIO 3aKoHa Paynsa?

30.3aBUCHMOCTb JaBJICHHS HACBIIEHHOTO apa JIETY4ero pacTBOPEHHOIO BEILECTBA HaJl pac-
TBOPOM OT €r0 MOJIbHOM JJ0JIU B pacTBope. 3akoH I'eHpu.
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31.Kak paccunTaTh akTUBHOCTH U KO3(PPHUIIMEHTH aKTUBHOCTEH KOMIIOHEHTOB Ha OCHOBE 3a-
koHOB Payis u ['enpu.

32.Kak paccuurtaTh MaplHaIbHYI0 MOJBHYIO BEIMYMHY KOMIIOHEHTa B PacTBOpE MO M3BECT-
HOM 3aBMCUMOCTH NapLHUAIbHONW MOJIBHOM BEIMYMHBI IPYroro KOMIIOHEHTa OT €ro MOJIb-
HOM JI0JIM B PaCTBOPE.

33.00bacHUTE C TOUKH 3pEHUS] TEPMOJMHAMUKY, ITOYEMY TeMIlepaTypa Havajla KpucTaJlIn3a-
IIMM PACTBOPUTENS U3 pacTBOpa 3aBUCUT OT MOJISUIBHOM KOHILIEHTpAalMM pPacTBOPEHHOTO
BeleCcTBa B MpezesibHO pa3baBneHHOM pactBope. Kpuockonuueckuii apdext. Kak paccun-
TaTh MOJISIPHYIO MacCy paCTBOPEHHOI'O BELIECTBA C TIOMOLIbIO KPUOCKOIIHH.

34.00bgcHUTE C TOYKU 3pEHHS] TEPMOJMHAMUKU, MOYEMY TEeMIIepaTypa KHUIIEHHUs pacTBopa
3aBHCUT OT MOJISUIBHOM KOHIIEHTPAalMK PACTBOPEHHOT'O BEIECTBA B MPEACIbHO pa30aB-
JICHHOM pacTBope. D0yrunockonuueckuii 3gdext. Kak paccuuraTs MOIIpHYIO Maccy pac-
TBOPEHHOTI'O BEIIECTBA C IOMOIIIbIO 30YJUIMOCKOIUH.

35.00b4cHUTE C TOUKH 3pEHUS TEPMOAUHAMUKH, TIOYEMY OCMOTUYECKOE JaBJICHUE TpEAeb-
HO pa30aBIEHHOTO PACTBOpPA 3aBUCHUT OT €ro KOHIICHTparmu. YpaBHeHue Bant-I'odda.
Kak paccuntarh MOJSIpHYIO Maccy pacTBOPEHHOIO BELIECTBA C IMOMOILIBIO U3MEPEHUsl OC-
MOTHYECKOTO JAABJICHUS PACTBOPA.

36.00bCHHUTE C TOYKH 3pCHUA TCPMOJAUHAMHKHU, MTOYCMY TEMIICPATYPbI Havdalla KpUCTAJUIN-
3allMi KOMIIOHCHTA U3 paCTBOpa 3aBUCHUT OT MOJILHOM AO0JIK BTOPOro KOMIIOHCHTA B pac-
TBOPC. ITosicuute BCJIMYMHBI, BXOAAIINUE B YPABHCHUC Hlpenepa.

DIEKTPOXUMHUS

37.CpaBHUTE XUMHUYECKUI U 3JIEKTPOXUMHUYECKUN CIIOCOOBI OCYIIECTBICHHUS OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHOM peakiuu. M3 4ero coCTOMT 3JIEKTPOXMMHUYECKAs LENb U €€ KOMIIO-
HeHThI? Kakoll paznen ¢u3ndeckoil XMMHUHM Ha3bIBaIOT TEOPETHUECKOW AJIEKTPOXMUMHUEH?
HasoBute ee pa3znenbl 1 ykaxkute €€ CBsI3b € 3a1a4aMHy IPUKIIATHON SJIEKTPOXUMUMU.

38.Kak mnpoucxoauno pa3BUTHE TMPEJICTaBICHUH O CTPOCHHU PACTBOPOB 3JIEKTPOJIUTOB
(T.I'potryc, M.®apaneii, C.Appenunyc). [losicHuTe 0OCHOBHBIE NOJIOKEHUSI Teopunu Appe-
HUYCa; YKAXXUTE HEJOCTATKH ITON TEOPUH.

39.Kakue BeTMYMHBI HA3bIBAIOT YHEPTUEH KPUCTAUTUIECKON PEIIETKH M YHEPTUEH coibBaTa-
nuu. Kakyro posib UrpaeT MOH-AMIIONBHOE B3aUMOJEHCTBUE B YCTOMUMBOCTH PacTBOPOB
JIIEKTPOJINTOB.

40.Kax ¢ TOuKH 3peHHs TepMOJMHAMUKH ONMCHIBAETCS MOH-MOHHOE B3aumozencTBue? Kakyro
BEJIMYMHY Ha3bIBalOT CpeIHEN aKTUBHOCTHIO U CPEAHMM KOI(PQPUIMEHTOM aKTUBHOCTHU?
Kak oHHM CBsi3aHBI ¢ aKTUBHOCTBIO U K03()(pUIIMEHTaMU aKTUBHOCTHU OTAEIbHBIX HOHOB?

41.Tlepeuncnure OCHOBHBIC nomyiieHUs Teopun JleGas — XIokkens; MosicHUTe ux uszmde-
ckuil cMbici. UTo Takoe moHHas atMocdepa? 3anuimmTe ypaBHEHHS s K03 dUIMEHTa
AKTUBHOCTH B IEPBOM, BTOPOM U TpeTheM mpuOmmkeHun teopun Jlebas — Xrokkens, mo-
SICHUTE BEJIMUNHBI, BXOJSAIINE B O’TH YPABHECHHSI.

42 B KakMX CHCTEMax BO3HUKaeT MU(PPYy3MOHHBIN noTeHHan? B uém npuuuHbl €ro BO3HUK-
HOBEHHMSI U CITIOCOOBI YMEHBILIEHUS TPU AIEKTPOXUMUYECKUX U3MEPEHUSX?

43.Kak cBs3aHbl MEXIy COOOH yenbHas 3JEKTPOIPOBOIHOCTh PACTBOPOB IJIEKTPOIUTOB U
SKBUBAJICHTHAsA AJIEKTPONPOBOAHOCTh 3JIEKTPOJUTOB B pactBope? Kak oHM 3aBuCAT OT
IIPUPOJIBI JIEKTPOJIUTA, PACTBOPA, KOHLIEHTPALIUHU 3JIEKTPOJIUTA U TEMIIEPATYPHI?
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44 YTo Ha3bpIBaIOT YMCIOM IIEpEHOCA MOHA B pacTBope? Kakne U3BECTHBI METOJIbI UX OIpee-
neHus?

45.Kakyro BeIMUMHY Ha3bIBAIOT IOJIBUKHOCTHIO HOHA B pacTtBope? IlosicHUTE 3aKOH HE3aBU-
CUMOT0 JIBWXeHUs noHOB Konbpaymia.

46.1ToueMy M KaK MOABMKHOCTU MOHOB, SKBHBAJICHTHBIC AJIEKTPOIIPOBOTHOCTH JICKTPOIUTOB
U YHCeJl IIepeHOoca MOHOB 3aBUCAT OT KOHILIEHTPALIUU 3JIEKTPOJIUTA B pamKax Teopun [ebdas
— Xrwokkens — Onzarepa? OObsICHUTE, I0YEMY IIPH JABM)KEHUU HOHOB B PaCTBOPE BO3HUKA-
10T 2JIEKTPOPOPETUUECKHUIN B peIaKCallMOHHBIN A()()EKTHI.

47.B uém 3axmouatorcs 3¢ dextsl Buna u [lebas — @anbkenrarena’?

48.Kak ¢ MOMOIIBIO0 ANEKTPOXUMUYECKOr0 MOTEHIMaNa (GOPMYIUPYETCS YCIOBUE 3IEKTPO-
XMMHUYECKOT'O paBHOBECHS Ha TpaHuUIle pa3ziena ¢as.

49.TlosicHuTe, B KAKOM CIIy4dae DJIEKTPOXHUMUYECKAs 1eTh HAXOJUTCS B COCTOSTHUH TEPMOTU-
HaMU4ecKoro paBHoBecus. Kakas BennunHa HazbiBaeTcs nekTpoaBmxkymen cuoit (3/1C)
raibBaHuueckoro snementa? 3amumute Gopmyny Hepuera u ypaBHenue ['n66ca — 'enb-
MmroJbia. [TosicHUTe, 9YTO HA3BIBAIOT JEKTPOHBIM MTOTCHIIUATIOM.

50.ITpuBenure npumep KinaccuUKaIMK SIEKTPOAOB U AIEKTPOXUMUYECKHUX IEeHl.

51.Kak TepMoaIuHAMUYECKHE XapaKTEPUCTHKH XUMUIECKUX pPeakiuil, KO3 (OUIIMEHTH aKTHB-
HOCTH U YHCJIa IEPEHOCA ONPEACIAIOT ¢ IOMOILBI0 u3mepenus J/1C?

XuMHUecKasi KMHETUKa
52.IlosicHUTE OCHOBHBIE MOHATUS XMMHUYECKONW KMHETUKU: CKOPOCTh PEAKIIMH, KHHETUYeCKast
KpHUBasi, KHHETUYECKOE YpaBHEHHE, KOHCTAHTa CKOPOCTH, MOPSIIOK PEaKLuu, MOJEKYIsp-
HOCTb 2JIEMEHTApPHON PEAKINH, PEAKIIUN IEPEMEHHOTO MTOPSIKA.

53.ChopmynupyiiTe KHHETHUECKUN 3aKOH JeWcTBUS Macc. Kak Ui M3BeCTHOrO MeXaHW3Ma
PEaKIuu COCTABISAIOTCA KUHETHUECKHe ypaBHeHUsI? UTo Takoe mpsimas u oOpaTHasl 3a7auu
KMHETUYECKOro aHaamn3a’?

54.IlosicHuTe, MOYEMy KOHCTAHThI CKOPOCTH XUMUYECKUX PEAKIUN 3aBUCAT OT TEMIEPATypHhI.
3anummuTe ypaBHeHue AppeHunyca. Kakas BenmnunHa Ha3bIBA€TCS SHEPTUEH aKTUBAIIUN?

55.Kakumu ypaBHEHUSMHU ONUCHIBaeTcs (opMalibHasi KUHETHKA HEOOpaTUMbIXEe peakluil HY-
JIEBOT0, IIEPBOT0, BTOPOTO U TPETHETO MOPSAIKOB?

56.Kakue n3BecTHBI METOBI ONIPEACTICHUS MOPSAKA peaKkinuu?
57.Kak onpenenuTh KOHCTAaHTY CKOPOCTH XUMHYECKOW PEAKITUU U3 OTBITHBIX JIAaHHBIX ?

58.Kakue peakuuu Ha3bplBaloT cI0XKHBIMU? ChopMyaupyiTe MPUHLIKI HE3aBUCUMOCTH 3Jie-
MEHTapHbIX cTagni. Kak mo M3BECTHOMY YpaBHEHHIO XMMHYECKOM PEAKIMH COCTABIISIOT
JUIsl He€ KNHETUYECKOE ypaBHEHUE?

59.Kakumu ypaBHEHUSIMU OMHChIBaeTCs (popMaibHas KHHETHKA OOPaTUMBIX PeakLUil mepBo-
ro nopsanaka? Kak anemMeHTapHble KOHCTAHTBI ONPEAETSAIOT U3 OMBITHBIX JaHHBIX?

60.Kakumu ypaBHEHHSIMH ONHCBHIBaeTCs (opMalibHAsT KUHETHKA IMapauIeNbHBIX PEaKIUn?
Kak anemeHTapHbIe KOHCTAHTBI ONPEAEISAIOT U3 OMBITHBIX JAHHBIX?

61.Kakumu ypaBHEHUSIMU OMUCHIBaeTCS (opMabHAss KUHETHUKA TIOCIEI0BATENbHBIX PEAKITHIA
Ha MpHUMepe JIByX HEOOpaTHMBIX peakuuil mepBoro nopsaka. Kak Ha rpaduke BBITIAIAT
KMHETUYECKUE KPUBbIE HAKOIUJICHUS OT/IETbHBIX MPOAYKTOB.
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62.UTo Ha3bIBAIOT 3JEMEHTApHBIM aKTOM XMMHUYECKOH peakiuu? YTo HaA3bIBAIOT SHEprueit
axTuBanuu. Kak BBINIAOUT IOBEPXHOCTH MOTCHIMAIBLHOW YHEPTUU XUMUYECKON peaKuu?

63.IlosicHuTe METO/A MEePEXOJHOTO COCTOSHUS (aKTMBHPOBAHHOTO KOMILIEKCA). YKaKHUTE
CBOMCTBa aKTHBMPOBAHHOI'O KOMILIEKca. Kak METOOM CTaTUCTUYECKOW TepMOAMHAMHKU
NPOBOJUTCS PACUYeT KOHCTAHTHI CKOPOCTH XMMHUECKOW peakuuu? HazoBUTE OCHOBHEIC
JIONYIIEHHUs] TEOPUH aKTHMBHPOBAHHOTO KOMIUIEKCAa. UTO Takoe TPaHCMHUCCHOHHBIN KO3(-
durment?

64.I1losicHUTE TEOPHIO COyIapeHUl B MPUMEHEHUH K OUMOJIEKYIISIPHBIM PEAKIIUSIM.

Bonpocke! k KypcoBBIM K3aMeHaM

XuMuueckas TCpMOAUMHAMHKA

1. V3zmenenue snepruu ['n66ca u sHepruu I'enbmrosplia B XUMHUUECKON peakiuu. XuMHuye-
CKasl IIepeMeHHasl.

2. YpaBHEeHHE M30TEepMBbl XHUMUYeckoi peakunu Baut-I'odda. Onpenenenne nHanpaBieHus
CaMOIIPOU3BOJIBHOTO NPOTEKAHMSI XMMHUYECKON peaKLUu 110 Ha4YaJIbHOMY COCTaBY pEaKl M-
OHHOM CMECH.

3. 3akoH ,HeﬁCTBYIOHIHX macc. Paznuunele BUJBI KOHCTAHT PaBHOBECHUS U CBA3b MCXKY HUMU.

4. Pacdyer KOHCTAHT PaBHOBECHs XUMHUYECKHMX PEAKIUN C HMCIOJIb30BaHUEM TaOJUIl CTaH-
JApTHBIX 3HAYECHUH TePMOJUHAMUYECKUX ()YHKIUH.

5. 3aBHCHMOCTh KOHCTAHTHl XMMHYECKOH PEAKIIMH OT TEeMIIEpaTyphl. YpaBHEHHUE H300apbl
(M30XOpBI) XUMHUYECKOI peaKkinu.

6. CBs13p ypaBHeHHE N300aphbl U U30XOPBI XUMUYECKOH peakin u npuHnumna Jle-1llarense.

7. Pacder KOHCTaHT PaBHOBECHSI XUMUYECKHX PEAKIUi, UCTIOIb30BAaHUE YpaBHEHUN H300aphl
Y U30XOpHI.

8. Pacuér u3MeHeHus SHTAIbINN, BHYTPEHHEN SHEPIUU U SHTPONHMU B XUMUYECKOH peakiuu
C UCIOJIb30BaHUEM YPABHEHMSI U300apbl M U30XOPhl XUMUYECKON PEAKIIUH.

9. Bausuue O6H.[CFO JaBJICHUA peaKHHOHHOﬁ CMECH Ha €€ COCTaB.

10.  Pacyer paBHOBECHOIO COCTaBa PEaKIIMOHHOW CMECH 110 KOHCTAHTE PaBHOBECHSL.

®a3oBbIe paBHOBECHS

1. OCHOBHBIC TOHSITHS: (1)338., KOMIIOHCHT, CTCIICHHU CBOGOI[BI. Ycaopue MC)K(I)HBHOFO paB-
HOBECHA.

[TpaBuio ¢a3 'n60ca u ero BiBo. Kitaccuduxanus rereporeHHbIX CHCTEM.

3.  ®dazoBble AMarpaMMbl OJJHOKOMIIOHEHTHBIX CHCTeM (Boja, cepa, pocdop, muokcun yr-
nepona).
4.  VYpasnenue Knaneiipona, ypasuenue Knaneiipona — Knaysuyca, ux BbIBOI.

5. Pacuérel ¢ ucnons3oBanueM ypaBHeHuil Knaneiipona, Knaneiipona — Knaysuyca: nas-
JIeHUs Tapa HaJ *KUAKOW U TBEpAOH (a3oii, TemrepaTypsl IUIABJICHUS MPHU 3alaHHOM
JTaBJICHUH, U3MEHEHUS SHTAJIBIINU TpU (a30BOM MEpEXOIe.
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10.

11.

12.

13.

14.

15.

16.

®da3oBas quarpaMma COCTOSIHUS IByXKOMITOHEHTHOW CUCTEMBI T — > C DBTEKTUKOM.

da3oBBIe auarpaMMbl IBYXKOMIIOHEHTHBIX CUCTEM «T — X» C HeOFpaHI/I‘leHHOﬁ pacTBO-
PUMOCTBIO KOMIIOHCHTOB B JKUJIKOM U TBECPAOM COCTOSHHMU. Pazgenenue cmeceit MeTo-
JOM 30HHOH IJIaBKH.

da3oBbIC AuarpaMMbl IBYXKOMIIOHCHTHBIX CUCTEM «T — X» C OFpaHI/IquHOﬁ pacTBO-
PUMOCTBIO KOMIIOHEHTOB B TBEPJAOM COCTOSIHHH.

®dazoBas quarpaMma JBYXKOMIIOHEHTHOM CHCTEMBI «T — K» C KOHIPYIHTHOM TOYKOU
IUIABJICHUS.

®da3oBas AuarpaMMa JABYXKOMIIOHEHTHON CUCTEMBI «T — 3K» ¢ HHKOHI'PY3HTHOM TOYKOU
IUIABJICHUS.

da3oBbIC AuarpaMMbl IBYXKOMIIOHCHTHBIX CUCTEM <GK — II» C HGOFpaHquHHOﬁ pacTBO-
PUMOCTBIO KOMIIOHCHTOB B )KUAKOM COCTOSAHUMU. ASGOTpOHHLIC CMCCH.

Pa3znenenue BemectB nmytem neperonku. IIpocras neperonka, 1poOHas IeperoHka, pek-
TAUKaIH.

JuarpaMMbl COCTOSIHUSI IBYXKOMIIOHEHTHBIX CUCTEM <(OK1 — )K2» C OIpaHMYEHHOM pac-
TBOPUMOCTBIO B )KHJIKOH (aze.

IIpocreiimue quarpaMMbl COCTOSIHUSL TPEXKOMIIOHEHTHBIX CUCTEM «T — X». Tpeyroiib-
HuKU ['n66ca n Pozeboma. DBTEKTHKA B TPEXKOMIIOHEHTHON CHCTEME.

HpOCTefIHIHe AuarpaMmbl COCTOAHHA TPEXKOMIIOHCHTHBIX CUCTEM <OK1 — K2» C OIrpaHu-
YEeHHOM PaCTBOPUMOCTBIO KOMIIOHCHTOB B JKUAKOM COCTOSHUMU.

Pacnipenenenue TpeThero KOMIOHEHTA MEXY ABYMs Kuakumu ¢azamu. Korpdunuent
pacnipeneneHus. BelieneHne KOMIIOHEHTa U3 pacTBOpa METOIOM JKCTpakuuu. OnHo-
KpaTHasi 3KCTpaKLys, ApoOHask SKCTPAKIUSI.

TepMoanHaMKKa pacTBOPOB

TepMOI[I/IHaMI/IIIGCKaSI KJ'IaCCI/I(I)I/IKaI_[I/IH pacTBOPOB. I/I,I[CaJ'IBHHe, npeaAcCIIbHO p336aBHCH—
HBIC 1 HCUACAJILHBIC PACTBOPHI.

[TaprmanbHbple MOJIBHBIE BETMUMHBI, UX ONpPE/EIeHUe U3 ONBITHBIX JaHHbBIX. [ 'paduue-
CKH€ METO/bI (METOJl, OCHOBAHHBII Ha OCHOBHOMI (hopMylie JIIsl MaplHalbHON MOJBHOM
BEJIMYMHBI M METOJI OTPE3KOB). AHAIUTHUECKUI MeTo] (IO M3BECTHOM 3aBHCUMOCTH
COOTBETCTBYIOILIETO CBOICTBA PACTBOPA OT KOJIMUYECTBA KOMIIOHEHTA B PACTBOPE).

3aBUCHMOCTD JaBJIEHHs HACBIIIEHHOTO NIapa pacTBOPUTEIS HAJl paCTBOPOM OT MOJIBHOM
JIOJIA PaCTBOPEHHOIO BellecTBA. 3aKOH Payns. Pacduer MOnsipHON Macchl pacTBOPEHHO-
r'o BEUIECTBA C TOMOLIBIO 3aKOHa Pays.

3aBHCHMOCTh JABJIEHUS HACBILIEHHOI'O Iapa JIETY4ero pacTBOPEHHOIO BEIECTBA Hajl
PacTBOPOM OT €r0 MOJIBHOM JIOJIM B pacTBOpe. 3akoH [ eHpH.

Pacuer akTuBHOCTEH U KO((UIIMEHTOB aKTUBHOCTH KOMITOHEHTOB HAa OCHOBE 3aKOHOB
Payns u I'enpu.

Pacuer nmapruanbHON MOJIBHOWM BEJIMYHMHBI KOMIIOHEHTA B pacTBOPE 10 U3BECTHOU 3aBU-
CUMOCTH MapUHUAIBHON MOJIBHOM BEIUYMHBI APYTOro KOMIIOHEHTA OT €ro MOJIBHOW J0-
JI1 B PacTBOpeE.
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10.

10.

11.
12.

3aBUCHUMOCTb TEMIIEpAaTypbl Hauajga KpUCTAJIM3AaLUU PAaCTBOPUTENSI U3 pacTBOpa OT
MOJISUIBHOM KOHLIEHTpAIMM paCTBOPEHHOI'O BEILECTBA B MPENIEIbHO Pa30aBICHHOM pac-
tBOpe. Kprockonmueckuii a¢dexr. Pacuer MonsipHOI Macchl paCTBOPEHHOTO BEIIECTBA
C IIOMOILBIO KPUOCKOIINH.

3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS PacTBOpa OT MOJISUIBHOM KOHIIEHTPALMU PacTBO-
PEHHOr0 BEILECTBAa B MpPEENIbHO pa30aBIeHHOM pacTBOpe. DOyUIMOCKONNYECKUN 3¢-
¢exT. Pacuer MOIsipHON Macchl pacCTBOPEHHOTO BEIIECTBA C TOMOIIBIO H0YITHOCKOIHH.

OcmoTHueckoe JaBlieHHuE MpelelbHO pa30aBICHHOrO pacTBopa. YpaBHeHue Bant-
lodda. Pacyer MossipHOI Macchl pacTBOPEHHOTO BEIIECTBA C MOMOIIBIO U3MEPEHUS
OCMOTHYECKOT0 JJaBJICHUS pacTBOpa.

3aBUCMMOCTh TEMIEpaTyphl Hayajga KPUCTALIM3AIMK KOMIIOHEHTa W3 pacTBopa OT
MOJIBHOM JTOJIM BTOPOr0 KOMIIOHEHTA B pacTtBope. Y pasHeHue [lIpenepa.

DNeKTPOXUMHUS

XUMHUECKUH M JIEKTPOXMMUYECKMH CIOCOOBI  OCYLIECTBICHHSI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHON pEaKIMU. DIEKTPOXUMHUUYECKas 1IeNb U €€ KOMIOHEHThI. Onpenene-
HUE TEOPETUYECKON INEKTPOXUMHUH, €€ Pa3Aeibl U CBA3b C 3a7a4yaMu MPUKIATHON JJIEK-
TPOXUMHUH.

PasButue mpexacraBieHuit o crpoeHuu pactBopoB a3nektposmtoB  (T.I'potryc,
M.®apaneii, C.Appennyc). OCHOBHBIE TIOJIOKEHUSI TEOPUH AppEeHnyca; HETOCTATKH ITOM
TEOPHH.

OHeprus KpUCTAJUIMUYECKON pEelIeTKH U 3Heprus coiapBaranuu. MoH-aumnonbsHoe B3aumMo-
JENCTBHAE KaK OCHOBHOE YCJIIOBHE YCTOMYMBOCTH PACTBOPOB IIEKTPOIUTOB.

TepMoguHaMUYECKOE OMUCAHUE MOH-MOHHOTO B3auMoAehcTBUS. [loHATHS cpeaHen ak-
TUBHOCTH U CpefHero kod(hduiimeHTa akTHBHOCTH; UX CBSI3b C aKTUBHOCTHIO U KOd(PPu-
[UEHTAMU aKTUBHOCTH OTHEIbHBIX MOHOB.

OcHoBHBbIe nonymieHust Teopun Jlebas — Xrokkens; ux ¢pusndeckuit cMmpicia. MonHas at-
Mocdepa. YpaBHeHus uisi Kod(puUIIMEHTa aKTUBHOCTU B IMEPBOM, BTOPOM H TPEThEM
npubnmxennn teopuu Jledas — XioKkens.

Jud¢y3noHHbI MOTEHIMAN, MPUYUHBI BO3HUKHOBEHMSI U CIOCOOBI €r0 yMEHbIIECHUS
IIPU DJIEKTPOXUMUYECKUX U3MEPEHHUSX.

VYaenbHas 31€KTPONPOBOJHOCTh PACTBOPOB 3JEKTPOIMTOB M AKBHUBAJIEHTHASI AJIEKTPO-
IIPOBOAHOCTD 3JIEKTPOJIUTOB B PAaCTBOPE, UX 3aBUCHUMOCTb OT NPUPOJIBI DJIEKTPOJIUTA,
pacTBopa, KOHLIEHTPALMH JIEKTPOJIUTA U TEMIIEPaTyPBhl.

Yucna MEpeHOCAa NOHOB B PACTBOPEC U METOJbI UX OIIPCIACIICHUS.
I[ToaBM>KHOCTH HOHOB B pacTBOPC U 3aKOH HE3aBUCUMOI'O ABUKCHUA NOHOB Kom;payma.

3aBUCUMOCTh MOABMYKHOCTEM, SKBUBAJICHTHOM 3JICKTPOMPOBOJIHOCTH U YHUCEN MEPEHOCca
OT KOHIIEHTpaluu B pamkax Teopun Jlebas — Xrwoxkkens — Ouzarepa. @u3nuecKkuii CMbICIT
AIEKTPOPOPETUUECKOTO U PeIaKCalMOHHOTO 3P (HEKTOB MPHU JIBHKCHUH NOHOB B PaCTBO-

pe.
Dddextsr Buna u Jlebas — danbkeHrarexa.

[ToHsITHE >MEKTPOXUMHYECKOTO MOTEHIIMANIA U YCIOBUE AJIEKTPOXHUMHUUYECKOTO PaBHOBE-
CHsl Ha TpaHuIle pasnena ¢as.
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13.

14.
15.

N o g &

10.

11.

12.

13.

PaBHoBecHbie snekTpoxumudeckue uenu u ux IC. @opmyna HepHcra u ypaBHeHHE
['m66¢ca — I'enpMmronbiia. [ToHATHE AIEKTPOIHOTO MOTEHITHAA.

Knaccudukanus 351eKTpoI0B U SJICKTPOXUMHUECKUX TICTICH.

OmnpeneneHne TEPMOIUHAMUYCCKIX XapaKTEPUCTHUK XMMUYECKUX peakinuid, koddduiu-
€HTOB aKTMUBHOCTH U YHMCEJl IepeHoca Ha ocHOBe u3Mmepenus JJ1C.

XuMH4yeckasd KUHETUKA

OCHOBHBIE MOHATHUSI XUMHUYECKON KMHETUKU: CKOPOCTh PEaKlUU, KHHETUYECKasl KpuBas,
KMHETUYECKOE YypaBHEHHE, KOHCTAHTa CKOPOCTH, MOPAJOK PEaKIUH, MOJEKYJISIPHOCTH
3J€MEHTapHOU peaKklnM, PEaKluy MePEMEHHOT0 MOPsAKa.

Kunernueckuii 3aKoH HeﬁCTBHH Macc. CocTaBiIeHHE KMHETHYECKUX ypaBHeHI/Iﬁ I U3-
BC€CTHOI'O MCXaHU3Ma pCaKIU. HpﬂMaﬂ n 06paTHas[ 3aJa4u KMHCTUYCCKOI'O aHaJlxn3a.

3aBUCUMOCTb KOHCTaHTBI CKOPOCTH XMMHMUYECKON PEAKIUU OT TEMIIEpPAaTyphbl. Y paBHEHHE
AppeHuyca. DHeprus akTUBaLUHU.

HeoOpatumeble peakiiuu HyJI€BOT0, IEPBOT0, BTOPOTO U TPETHEro MOPSIKOB.
Mertonbl onpeaeneHus nopsijka peakiuu.
OrnpezenieHne KOHCTAHTBI CKOPOCTH XUMUUYECKOW PEAKLIUK U3 OIBITHBIX JaHHBIX.

CroXHEIE pCaKkuunu. HpI/IHIII/IH HE3aBUCUMOCTH J3JICMCHTAPHBIX CTaI[I/II\/JI. MGTOIIBI COCTaB-
JICHUSA KMHCTHYCCKHUX ypaBHeHHﬁ.

dopmasibHas KMHETHKAa OOpaTHMBIX peaklui mepBoro mnopsjaka. OnpeneneHue 31eMeH-
TapHBIX KOHCTaHT U3 OINBITHBIX TAHHBIX.

CDOpMaJ'IBHaSI KHHCTHKA MapalJICJIbHbIX peaxunﬁ. Onpez[eneHI/Ie QJICMCHTAPHBIX KOHCTAHT
M3 OIIBITHBIX JaHHBIX.

®dopmanbHas KUHETUKA TTOCIIEIOBATEIBHBIX PEaKINil Ha IPUMEPE JABYX HEOOPATUMBIX pe-
ak1Mil mepBoro nopsaka. Knunernueckue KpuBble HAKOIUIEHUS OTJEIbHBIX TPOAYKTOB.

DOneMeHTapHbIe aKThl XUMUYECKUX PEaKIUd U (PU3NYECKUN CMBICT SHEPTUU aKTHUBALIUU.
IToBepXHOCTH MOTEHLIUAILHON SHEPTUU.

MeTtol mepexoqHOro COCTOSIHUS (aKTUBHPOBAHHOTO Komiuiekca). CBOHCTBAa aKTHUBUPO-
BaHHOTO KoMIuiekca. CTaTUCTUUECKHUH pacdyeT KOHCTAHThl CKOpOoCcTH. OCHOBHBIE TOMyLIE-
HUS TEOPUH aKTUBUPOBAHHOTO KOMILJIEKca. TpaHCMUCCUOHHBINA KOA(G(UIIUEHT.

TCOpI/IH coy;[apeHHﬁ B IPUMCHCHUU K 6I/IMOJ'ICKyJ'I$IpHBIM PCaKIUAM.

[Tpumeps! OMIIETOB K SK3aMeHaM

®OI'BOY BO «Kyb6aHckuit TOCy1apCTBEHHBI YHHBEPCUTETY
DakynbTeT XUMHUH U BBICOKUX TEXHOJOTUM
Kadenpa pusnueckont xumun
Hanpasnenue 04.03.01 Xumus, 2018-2019 yu. ron
Jucnumnmaa «Dusndeckas XUMUS», 9acTh 1

SK3AMEHAILIMOHHBIN BUJIET Ne 1.
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1. PacyeT KOHCTaHT paBHOBECHUSI XUMUYECKUX PEAKIUN C UCIIOJIb30BAaHUEM Ta0IUI] cTaHgapT-
HBIX 3HAYCHUH TEPMOJUHAMUYECKUX (PYHKLUH.

2. 3aBUCHMOCTb TEMIIEPaTyphl Hayalla KPUCTAJUIM3ALUU PACTBOPUTEIIS M3 PacTBOpa OT MO-
JSUIBHOW KOHLEHTpAallMM PacTBOPEHHOI'O BELIECTBAa B MPEAETIbHO pa30aBICHHOM pPacTBOPE.
Kpuockommnueckuii 3pdext. Pacuer MosipHON Macchl paCTBOPEHHOTO BEIIECTBA C MTOMOILBIO
KPHUOCKOIINH.

3aBeayromuii kadeapoit
(buU3HYECKON XUMUH, J1.X.H., Pod. B.U. 3a0onoukuit

OI'bOY BO «KybaHckuii rocy1apCTBEHHBIN YHUBEPCUTET
dakynbTET XUMHH B BBICOKHX TEXHOJOTHUMA
Kadenpa pusndeckoii xumun
Hanpasnenue 04.03.01 Xumus, 2018-2019 yu. ron
JuciumnmHa «@uzndeckast XuMus», 9acTh 2

DK3AMEHAIIMOHHBII BUJIET Ne 2.

1. Xumuueckuii U 3JIEKTPOXUMHUYECKHH CIIOCOOBI OCYIIECTBICHUS! OKUCIUTEIHHO-
BOCCTAHOBUTEIBHOM pEaKIUU. IICKTPOXUMUUYECKAS IIETTh U €€ KOMIIOHECHTHI.

2. ®opMarbHas KUHETHKA O0paTUMBIX peakluii mepBoro nopsaka. OnpeneneHue sjaeMeHTap-
HBIX KOHCTAHT U3 OTBITHBIX JTAHHBIX.

3aBenyromnmii kKageapoit
buznyecKkol XuMuu, 1.X.H., Mpod. B.U. 3a6onouxuit

O1eHOUHBIE CPECTBA JUISI MHBAJIHMIOB U JIUL] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10-
POBBSI BEIOUPAIOTCS C YIETOM WX WHAWBHIYAIBHBIX TICHXO()U3UYECKIX 0COOCHHOCTEH.

— IIpU HEOOXOJMMOCTH MHBAJIMJIAM U JIMILIaM C OTPaHUYEHHBIMH BO3MOXXHOCTSAMU 3]10-
POBBSI ITPEIOCTABIISCTCS TOTIOTHUTENIEHOE BPEMS ISl TIOJATOTOBKU OTBETA HA DK3aMEHE;

— MpU TPOBEJICHUH MPOLETYPhl OLICHUBAHUS PE3yJIbTaTOB 00yYeHHs MHBAINU/OB U JIMIL
C OTPaHWYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI ITPEyCMATPUBACTCS HCIIOJIB30BAaHIE TEXHUYE-
CKUX CPEJCTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAMBHUIYaTbHBIMU OCOOEHHOCTSIMU,

— TpU HEOOXOAMMOCTHU UII OOYYAIOLINXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3]10-
POBbSl M MHBAJIMJIOB MPOLielypa OLIEHUBAHUS PE3yIbTaTOB 00YUYEHUS IO UCLUUILUINHE MOKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Iponetypa onieHMBaHMS pe3yabTaTOB 00yUEHHsI HHBAJIHMIOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBS TI0 JUCIUIUTHHE (MOMIYIIO) TPEIyCMAaTPHBACT IPEIOCTABICHHE
uHpopManuu B popMmax, aJanTUPOBAHHBIX K OIPAaHUYEHHUSIM UX 3/J0POBbSI U BOCIIPUSATHS UH-
dbopmaruu:

Jnist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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S. IlepeyeHb OCHOBHOM W JONOJHUTEJIbHON y4eOHOH JHTEpaTypbl, HEO0X0AUMOIT
JJISL OCBOEHMSI JTUCUMILIMHBI (MOXYJIs)

5.1 OcHoBHast IUTEpaTypa:

1. [Tomora, A. A. ®usnueckas Xumus [ IIEKTPOHHBIN pecypc] : yueObHoe mocodue / A.
A. Tlomosa, T. b. Ilomoma. - Cankr-lIlerepoypr : Jlams, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OCHOBBI (PU3UYECKON XMUMHH: y4eOHOE ITOCOOME IJIsi CTYIeHTOB BY30B (B 2 4.). Y. 1.
Teopus. B.B. Epemun u ap. M.: BUHOM. Jla6oparopus 3nanwmii. 2013. .

3. OcHOBBI (HU3NYECKON XMUMHH: y4eOHOE ITOCOOUE JIJIst CTYICHTOB BY30B (B 2 4.). Y. 2.
3anauun. B.B. Epemun u ap. M.: BUHOM. Jlaboparopus 3Hanuii. 2013. .

5.2 JlononaHUTENIbHAS JIUTEpATYpa:

1. ®uzuyeckas xumus [ DNEeKTPOHHBIN pecypce] : yueOHoe nmocodue / I'. B. bynugopo-
Ba, 0. I'. TamsmernuuoB, X. M. fpomesckas, B. I1. bapabanos ; MunucrepcTBo 0dpazoBa-
Hus ¥ Hayku Poccun, @enepalibHOE rocyaapcTBeHHOE OI0KeTHOE 00pa3oBaTebHOE yupe-
JKJIEHUE BBICIIETO MpodeccuoHanbHOro oopa3oanus KazaHckuii HAMOHAIBHBIN UCCIIETI0BA-
TEJIbCKUI TeXHONOrn4ueckuii yausepcutet. - Kazans : U3g-s80 KHUTY, 2012. - 396 c., uin. -
http://biblioclub.ru/index.php?page=book&id=258360

5.3. llepuoauyeckue U3aaHUS:

1. XKypnan ¢pusznueckoi Xxumuu;
2. XypHan DneKTpoxumus;,

3. Kypnan Kuneruka u karamaus.

6. Ilepedyenbp pecypcoB HMH(OPMAIMOHHO-TEJEKOMMYHMKAUMOHHON cetn «UH-
TepHeT», He00X0AUMBIX /IJIS 0CBOEHUSI AU CUMIIIMHBI (MOLYJI51)

1. eLIBRARY - Hayunas snextpoHHas 6ubiamnoreka (MockBa)
http://elibrary.ru/

2. DNeKTpOHHas KOJUIEKIUS HAYyYHOW M TEXHWYECKOW MOJHOTEKCTOBOM M OMOIMo-
rpaduueckoit napopmarmu ScienceDirect
http://www.sciencedirect.com

7. Meroanyeckue YKa3aHMs I O0y4alOIIUXCHd IO OCBOCHHIO JHCHMIIMHBI
(Mmonmy.Jist)

VYcenemHoe OCBOCHUE IUCLUILIMHBL MPEANOIAracT akTUBHOE, TBOPYECKOE Yy4yacTue
CTYJEHTa ITyTeM IJIAHOMEPHOM, MOBCETHEBHOM paOOTHI.

OO61mure peKoMeHIaIuu
W3ydyeHrne AUCHMIUIMHBI CJlEeIyeT HayuHaThb C MpopaboTKu pabdouell IporpaMmsl,
0co00¢ BHUMaHHUE, yJeIss IeNIAM M 3a/lauaM, CTPYKTYPE U COJICPKAHUIO Kypca.

CaMoctosiTenpHast paboTa MPOBOTUTCS C HENbIO YTIyOJIeHHs 3HAHUHA MO JUCITUILINHE
U TIPETyCMaTPHBACT:

- YTEHHE CTYJCHTAMU PEKOMEHJOBAHHOW JIMTEPATYphl U YCBOEHUE TEOPETUUYECKOTO
MaTepuraia JUCITUTUIAHEI,

- IOATOTOBKY K 1a00paTOPHBIM 3aHATHIM;

- paboty ¢ UHTepHET-UCTOYHUKAMU;

- MOATOTOBKA K 3aYeTy.

[TmaHupoBaHKe BpEMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOIMMOTrO Ha M3ydYCHHE
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http://elibrary.ru/
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HACTOSIIIEH AUCIUIUIMHBI, CTYIEHTaM JIy4dllle BCETO OCYLIECTBISATh HA BECh CEMECTp, Mpery-
CMaTpUBas IPU ITOM PEryJsipHOE MOBTOPEHHE MPOWUIEHHOrO0 MaTepuana. Marepual, mony-
YEHHBIM Ha JICKIUSAX, HEOOXOAUMO PETrYJISPHO JOMOJIHATH CBEACHUSMHU U3 JINTEPATyPHBIX UC-
TOYHHKOB, IPUBEJICHHBIX B paboueil mporpamMme JAUCUUTUIHHEI.

PaboTa ¢ KOHCIIEKTOM JIEKIIUI

[IpocMOTpuTE KOHCHEKT Cpa3y MOCJe 3aHSATHHA, OTMEThTE MaTepuan KOHCIEKTa
JIEKIMI, KOTOPBIA BBI3BIBACT 3aTPYIHECHUS I MOHUMaHuA. [lonblTaiiTeCh HANTH OTBETHI Ha
3aTPYJHUTENIbHBIE BOIIPOCHI, UCIOJIb3Ysl PEKOMEHAYEMYIO JuTepatypy. Eciu camoctosTensHo
HE yJa10Cch pa3o0paThCs B MaTepuaie, cPopMyIupyiuTe BOMPOCH U 00paTUTECh 3a TTIOMOIIIBIO
K TIPETOJIaBaTeI0 Ha KOHCYJIBTAlMK WM OJIMbKalIed JeKIuu. PeryinspHo OTBOIUTE BpeMs
JUIs IOBTOPEHUSI TIPOMJCHHOTO MaTepuaia, MpoBEpsis CBOM 3HAHUS, YMEHUS M HABBIKU IO
KOHTPOJIbHBIM BOTIPOCAM.

Brimonnenue nabopatopHbsix padboT

Ha 3anstun nonyunte y npenojaBaress rpaduK BHIIOJIHEHUS Ta00paTOPHBIX padoT.
[ToyuuTe Bce HeoOxoauMoe MeToanueckoe odecnieuenue. [lepen nmocemenuem nabopatopuu
U3Y4YUTE€ TEOPHIO BOIMpOCa, MPEANOojaraéMoro K HCCIEIOBAHUIO, O3HAKOMBTECH C
PYKOBOJICTBOM II0 COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE MPOTOKOJI MPOBEACHUS paboThI,
B KOTOPBIii 3aHECUTE:!

— Ha3BaHUe paboThI;

— 3aroTOBKHU TaOIUII AJIs 3aMOJIHEHUS IKCIIEPUMEHTAIbHBIMU JTAHHBIMU HAOIIOICHUI;

— YpaBHEHHUS XMMHUYECKUX pPEaKIHil MpeBpalleHHi, KOTOpble OyAyT OCYIIECTBICHbI
IIPH BBIITOJTHCHHHU SKCIICPUMCHTA,

— pacyeTHble GOPMYJIBI.

OdopmiieHne OTYETOB JOJDKHO TPOBOAMTHCSA TIOCHE OKOHYaHMA paboThl B
naboparopun. Jlns TOATOTOBKM K  3alIUTe OTYETa CIEAyeT NpPOaHaIM3UPOBATH
HKCIEpUMEHTAIbHbIE PEe3yJbTaThl, CONOCTaBUTh HMX C W3BECTHBIMU TEOPETUYECKHUMHU
MOJIO)KEHUSMU, CIIPAaBOYHBIMM WJIM JINTEPATYPHBIMU JaHHBIMHU, OOOOIIUTH pPE3yIbTAThI
UCCIIEIOBAaHU B BUJIE BHIBOJIOB 110 paboTe, HOJArOTOBUTH OTBETHI HA BOIPOCHI, TPUBOAUMBIE B
METOJMYECKUX YKa3aHUSAX K BBITOJIHEHHUIO JaOOpaTOPHBIX PadoT.

Metoandeckue peKoOMEHIaIuHU MIPENo1aBaTelsIM 10 METOANKE MPOBEACHUSI OCHOBHBIX
BUJIOB YU€OHBIX 3aHATUN

Jlekuun

Metoauka 4yTeHus JIEKIUn

Jlexuuu SBASIOTCS OJHUM U3 OCHOBHBIX METOAOB O0YYEHHUS 1O JUCIHUILTUHE, KOTOPbIE
JOJKHBI pelIaTh CIEAYIOLUE 3a0a4u:

— U3JIOKUTh BaXXHEHIIUMH MaTepual NporpaMMbl Kypca, OCBEIIAIOMIMI OCHOBHBIE

MOMEHTHI;

— pa3BUTh Yy CTYJIEHTOB MOTPEOHOCTh K CaMOCTOSITENIbHOW paboTe Haja yd4eOHOW u

Hay4YHOU JTUTEPATYPOU.

I'maBHOM 3a/1a4eil KaXK10M JIEKIIMH ABJISIETCS PACKPBITHE CYIIIHOCTH TEMBI M aHAJIU3 €€
IJIaBHBIX NOJIOKEHUH. PekoMeHayeTcsl Ha NepBOM JIEKIUU JOBECTH 10 BHUMAHUS CTYACHTOB
CTPYKTYpY Kypca U ero pas3zeiibl, a B JalbHEHIeM yKa3blBaTh Hauaa0 KakKJoro pasjiena, CyTh
U ero 3a/lau, a, 3aKOHYMB M3JI0’KEHHE, MOJBOJUTH UTOT IO ATOMY pa3jieiy, YTOObI CBA3ATh
€ro €O CIEYIOLIUM.

Coneprxanue JeKIui
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Copnepxanue Jekuuil ompenensercs paboueil mporpammoii kypca. HeoOxommmo,
yTOOBl KaKIas JIeKLMs OXBaThlBaja W MCUYEpIbIBala OINPENEICHHYI0 TeMy Kypca U
Ipe/CTaBisuIa cOOOH JIOTHUECKH BIIOJIHE 3aKOHYEHHYIO padoty. Jlyuiie cokpaTUTh TeMy, HO
HE JOIlyCKaTh IIEPEPBIBA €€ B TaKOM MECTE, KOIJa OCHOBHAs HJEs €IIE IOJHOCTBIO HE
packpsbITa.

JlaGopaTopHble 3aHATHS

Metoauka poBeAeHNUs JJaOOPATOPHBIX 3aHATUI

Llenssmu npoBeeHMst 1a00PaTOPHBIX PAOOT SABIAIOTCA:

— YCTAHOBJICHHE CBA3€M TEOpUM C MpPakTUKOW B (opMe HKCHEPUMEHTAIBHOIO

MOJITBEP K ICHUS TI0JIOKEHUHN TEOPUH;

— 00y4eHME CTYIEHTOB YMEHUIO aHAIU3UPOBATh MOTYYEHHbIE PE3YIIbTATHI;
— KOHTPOJIb CAMOCTOSITEIIbHOM pabOThI CTYJIEHTOB 10 OCBOEHUIO Kypca;
— 00y4eHue HaBbIKaM IPO(EeCCUOHATILHON e TEIbHOCTH

Llenu naGopaTOpHOTo MPaKTUKyMa JOCTUTAIOTCS HAWIY4IIMM 00Opa3oM B TOM Cilydae,
€CJIM  BBIIOJIHEHUIO JKCIEPHMEHTa IMpPEALIECTBYET ONpEJCJIEHHAas IOATrOTOBUTEIbHAS
BHeayauTopHas pabota. [losTromy mnpenojaBaTenb 00s3aH JOBECTH O BCEX CTYIEHTOB
rpaduK BBIMOJHEHUS JIAOOPATOPHBIX paboOT ¢ TeM, YTOOBl OHHM MOTJIM 3aHUMATHCA
1eJIeHaNpaBIEHHON JOMAIIHEeH MO OTOBKOH.

[lepen HayasoM O4YEpPEAHOIO 3aHATHS IPENojaBaTellb JIOJKEH YIOCTOBEPUTHCS B
TFOTOBHOCTH CTYACHTOB K BBIIOJHEHHUIO J1abopaTOpHOl paboOThl IMyTeM KOPOTKOIO
cobece10BaHUs U POBEPKU HAJMUUS Y CTYJEHTOB 3arOTOBJIEHHBIX ITPOTOKOJIOB NPOBEICHUS
paboThL.

8. Ilepeyenr  MH(POPMAUMOHHBIX  TEXHOJIOTHH, MCHOJb3YeMBIX  MPH
OCYHIEeCTBJICHHH 00pa30BaTeJbLHOI0 Mmpomecca mno AUCHHUILIMHE (MoayJaw) (mpu
HEO0XO0UMOCTH)

8.1 IlepeyeHb HE0OX0AMMOI0 IPOrPAMMHOI0 O0ecTieYeHust
1. MS Office (Word, Excel, PowerPoint).
2. TlporpamMMHOe oOecrieueHue IS CIIA00BHISTITHX.

8.2 IlepeyeHb He0OXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snekrponnas oubnunorexa (Mocksa) — http://elibrary.ru/
2. ScienceDirect — http://www.sciencedirect.com

9. MartepuajibHO-TeXHHYECKas 0a3a, He00OXoaUMAasi ISl OCYyLeCTBJIeHUsA 00pa3o0-
BaTEJIbHOI0 MPoLecca Mo JUCHUIINHE (MOAYJII0)

MarepuanbHO-TEXHUYECKOE 00eCTIeYeHNE T CIIUTUTMHBI

Ne Bun pabor
(MOJysIs1) M OCHAILIEHHOCTh

1. Jlex1iMOHHBIE 3aHATHS | Y4eOHast ayIuTOpHs IS MPOBEACHUS 3aHSATHHA JEKIIHOH-
Horo tumna, aya. 322c, yn. CraBpomnonbckas, 149. Kowm-
MJIEKT y9eOHOM Mebenu, JocKa-dKpaH yHUBEpCalbHasl, KO-
POTKO(OKYCHBI MHTEPAKTUBHBIN IMPOEKTOp, MYJIbTUME-
nuiiHas kadeapa.

2. CemuHapckue 3aHaTusl | YueOHast ayJuTOpHs JJIs MPOBEISHUSI 3aHATUNA CEMUHAp-
ckoro tuma — aya. 332, kopn. C (ynuna CTtaBpornoiabckas,
149). KomriekT yueOHOM MeOenu, MeIoBasi 0cKa, mepe-
HOCHOE MYJbTHMEIMHHOE 000pYI0BaHHE

3. JlaGoparopHble  3aHsi- | YueOHbIe Ja00paTOpUl YKOMIUIEKTOBAHHbIE, CIICIIHATU3HU-
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pPOBaHHOI MeOeJbl0, BBITSHKHOM CHUCTEMOM BEHTHIISIIUH,
MEJIOBBIMH JIOCKaMH, CPEICTBAMHU IOXapHOW Oe30macHo-
CTH W OKa3aHWs MEPBOM MEIUIMHCKON MOMOINH, Jlabopa-
TOpHBIM OOopymoBanuem — aya. 334, kopr. C (ynuma
CraBponosibckas, 149):

- TEpMOCTAaT;

- y4eOHO-1a00paTOPHBIN KOMILIEKC «XHUMHUS;

- IEPCOHAJIBHBIN KOMIIBIOTED;

- KOK-3;

- pH-meTp;

- mynsTMeTp AKTAKOM ABM-4084 — 4 mirt.;

- KOHIYKTOMETD;

- peppakToMeTp;

- IOJISIPUMETD;

- IYEUKU KOHJYKTOMETPUYECKHE.

- WCTOYHUK MUTAaHUA TOCTOSHHOTO TOKa CTa0MIM3UPO-
BaHHBIN B5-49;

- BoJIsiHas OaHd.

['pynnoBele (MHAUBU-
NyajabHble) KOHCYJbTa-
TUN

VYyeOHast ayauropus JUIsl IPOBEACHMS 3aHATUN CEMHHap-
ckoro tuna — ayna. 332, kopn. C (ynuna CtaBporobekas,
149). IlepeHocHOe MyJapTUMEANIHOE 000pYI0BaHUE.

Tekymuid  KOHTPOJIb,
MPOMEXKYTOUHAsi aTTe-
cTanus

YueOHast aynuTopus Ui MPOBEACHUSA 3aHATHH CeMUHap-
ckoro tuna — aya. 332, kopn. C (ynuna CtaBpornoiabckas,
149). IlepeHocHOE MYJIbTHUMEIMHHOE 000PYJOBaHHE.

CamocTosiTenpHast pa-
bora

Kabunetsl mii camMoCTOATENbHONW pabOThI, OCHAIEHHBIE
KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTHIO TOJIKITFOUEHUS
K cetu «VHTEpHET», MPOrPaMMOI 3KPAHHOTO YBEIIMUCHHS
U oOecreueHHbIe JTOCTYIOM B DJIEKTPOHHYIO MHGOpMaIu-
OHHO-00pa30BaTENbHYI0 Cpely YHUBepcHTeTa — ayn. 329
kopn. C, ayn. 140 (ynuna CraBpononbekasi, 149).
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