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Pabouas mporpamma aucruruimabsl b1.6.15 «®u3nveckas xumusi» pa3paboTaHa B COOTBET-
cTBuU ¢ DeepanbHBIM TOCYJaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM BBICIIETO 00pa3o-
BaHMs 10 HampasieHuto noaroroBku 04.03.01 Xumus (ypoBeHb OakanaBpuar), yTBEPKIEH-
HBIM TpuKa3zoM Munoopaayku PO Ne 210 ot 12.03.2015.

Pabouyro nporpammy cocTaBuiI:
H.B.Illenpnemos, npodeccop kadenpsl puznueckoin XuMuu
J-p XUM. HayK, JOI.

Pabouas nporpamma JTuCHUIUIHHBI «DU3MYecKas XUMHUS» YTBEP)KJICHA Ha 3acelaHnuu Kade-
pbl pusndeckoit xumun npotokos Ne 11 ot «10» anpens 2018 r.
3aBeayromuii kadenpoit pusznueckort xumuu B.MU.3abomonkuii

Pabouas mporpamMma o0CyKeHa Ha 3acelanuu Kadeapsl (BBITYCKAIOIIEH ) aHATUTHICCKON
xumun potokoi Ne 5 ot 19 anpens 2018 .
3aBeayromuii kadenpoit ananmuTuyeckor xumun 3.A. Temepaiies

VYTBep:k/ieHa Ha 3aceJaHIH y4eOHO-METOIMUECKO KOMUCCHU (haKyIbTeTa XMMUHU U BBICOKUX
TeXHOJIOTUH poTokoa Ne 5 ot «20» anpens 2018 r.
[Tpencenarens YMK ¢akynbsrera T.I1.CTopoxkeHko

PenenseHTnr:

3aBenytronuii kadenpoii opranuueckoil, ¢uszmueckoi u kommouanoi xumun GI'BOY BO
«KyOaHckuii rocy1apcTBEHHBIN arpapHblil yHuBepcuteT», 1.X.H. C.I1. Jlonenxo.

HotenT kadenpsl oO0IIeH, HEOPraHWYECKOW XWMHUM W HMHQPOPMAIMOHHO-BBIYUCIUTEIBHBIX
texHosoruit B xumuu ®PI'BOY BO «KybaHckuil rocynapcTBEHHBIH YHUBEPCUTET», KaH].
xuM. Hayk @.A. Konokomnos.



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

1.1. Heab A cCHUNINHBI.

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

— IIOJITOTOBUTH CTYJICHTOB K CAMOCTOSTENILHOM padoTe B 001acTH PU3NIECKONU XUMUH.

1.2. 3agauy AMCHUIIIMHDBI:

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

— pa3BUTh YMEHHUS CTYACHTOB B IPUMEHEHUHU TEOPETUYECKUX OCHOB (PM3NYECKOH Xu-
MUH JJIS1 PACYETOB TEPMOJUHAMUYECKUX CBOWCTB (DU3UKO-XUMUYECKUX CHCTEM U XapaKTepH-
CTHK NPOTEKAIOIIMX B HUX IIPOLIECCOB;

— pa3BUTh YMEHUS CTYACHTOB B MCIOJIH30BAHUY 3HAHUS (PU3UUECKON XUMHUH ISl TIPO-
BeIeHUS (PU3UKO-XMMHUYECKOT'O SKCIIEPUMEHTA;

— Pa3BUTh Y CTYJEHTOB HaBbIKU pabOThI C yueOHOU U HAyYHOU JIUTEPATYPOU.

1.3. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucnuminza «Pu3ndeckas XUMHS» OTHOCUTCS K 0a30BoM yactu bioka 1. J{uciurim-
Hbl (Mo1lynn) ydeOHoro miaHa HanpasiaeHus 04.03.01 Xumus.

N3yuenunto nucuuriuibel «Pu3znueckas XUMHUS JOHKHO MPEALIECTBOBATh U3yUEHUE
mucrumuiad: b1.6.05 «Maremaruka», b1.5.06 «Madopmatuka», b1.5.07 «®usuka», 61.5.08
«BBegenne B TepmoanHamuky», b1.5.09 «Kpucramnorpadus», b1.5.10 «®usnueckue meto-
1l aHanuzay, bl1.b.12 «Heopranuveckas xumus», bl1.b.13 «Ananutuueckas xumus». 3Ha-
HUSl, IPUOOPETEHHBIE MPU OCBOCHHUU AUCUUIUIMHBI, MOTYT OBITh MCIOJIB30BaHBI MPU H3yYe-
Hun guciuiuind b1.6.14 «Oprannueckast xumusi», b1.5.16 «XuMuueckre oCHOBBI OMOJIOTH-
yeckux mnporeccoy, b1.b.17 «Bricokomonekymnsipasie coequnenus», b1.b.18 «Xumuueckas
texHonorus», b1.5.20 «Konnounnas xumusi», NpoXoKIE€HUU MPOU3BOJICTBEHHOMU, MpEIau-
MJIOMHOW TPAKTUKHA, HAYYHO-HCCIEIOBATEIHCKON padOTHI, BBIIIOJHEHHH KYPCOBOW M BHI-
MYCKHOM KBaJIM(UKAITMOHHON pabOTHI.

1.4 Ilepeyensb MIaHNPYeMBbIX Pe3yJbTATOB 00y4eHHS MO JUCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IVIAHMPYEMBIMHU pe3yJbTaTaMH 0CBOCHUs1 00pa30BaTeIbHON NMPOrpam-
MBI

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

No Nunexc | Copnepxanue B pesynbTaTe nzydeHus: yueOHOM TUCIMIUIMHBI 00y4daro-
g, | KOMIE- | KOMNETeHIMH LIUECS] TOJIKHBI
" | TeHnuu | (wid e€ 4acTH) 3HATh yMeTh BJIaJleTh
1 OIIK-2 | BnameHnem ¢buzuko- MIPOBOJIUTH  XH- | HABBIKAMH  IIPO-
HAaBbIKaMU TIPO- | XUMHUYECKHE MHUYECKOTO  JKC- | BEJCHUS XUMHYE-
BEJICHUS XUMHU- | OCHOBBI TIpPOBE- | IEPUMEHT, TMpHU- | CKOTO  SKCIIEepH-

YCCKOI'0O 9KCIIC- JCHHUA XHUMHYC- | MCHATH OCHOBHBIC | MCHTA, OCHOBHBIX

pHMEHTa, OC-
HOBHBIMH CHH-
TETUYCCKUMU U
AHAJTUTHYECKH-
MH METOAaMU
MOJTY4eHHS U
MCCIIeIOBAHHSI

CKOI'0 JKCIepH-
MEHTa, OCHOB-
HBIX  CHHTETH-
YecKMX M aHa-
JUTHYECKUX

METOAO0B  IO-
Jy4EeHUsT MU HC-

CUHTCTUYCCKUC U
aHAJIUTHYECKHE
METO/Bl TOJTy4e-
HUA W HCCIEO0-
BaHUA XUMHUYC-
CKHMX BEIIECTB U
peakuuii

CHUHTCTHUYCCKHUX H
aHAJTUTHYECKUX
METO/IOB TIOJTy4e-
HUd H HCCIeno-
BaHUA XUMHN4Ye-
CKHX BEIIECTB U
peakuuii




No Uupexkc | Conepxxanue B pe3ynbrate n3yueHus: yaeOHON JUCIUTIIMHBI 00y4aro-
oy, | KOMIE- | KOMIETCHIHH Huecs JOJKHbI
TeHIuH | (WM e€ yacTu) 3HATh yMeTh BJIA/IETh
XUMHYECKHUX CIIEIOBaHUS XU-
BEILIECTB U pe- MHUYECKHX  Be-
aKuun IIECTB M peak-
107071

2 [1K-1 CIIOCOOHOCTBIO | CTaHAApPTHBIE BBIMIOJHATh CTaH- | CTAaHAAPTHBIMU
BBITIOJIHSTh omepaluu, He- | JapTHbIE oOlepa- | ONepalusiMu 110
CTaHJIapTHbHIE 0o0XouMBbIe JUIsl | LMK IO Tpejyiara- | mpeJiaraeMbiM
orepaluu 1o MIPUMEHEHUS €MBbIM METOJIUKAM | METOJIUKAM
npeajgaraéMbpiM | MpearaeMbix
METOAMKaAM METOJIMK

3 I1K-3 BJIQJICHUEM CH- | CHCTeMy  (yH- | HCIIONIb30BaTh CH- | cUcTeMoi  (yH-
cTremMoi ¢yHIa- | AAMEHTalIbHBIX | CTEMY byHna- | JTaMEeHTaIbHBIX
MEHTAJIbHBIX XUMHUYECKUX MEHTaJbHBIX XH- | XUMHUYECKUX TO-
XUMHYCCKHX TOHSTUN MUYECKUX TIOHS- | HATUH
TIOHSATUI TUN

4 [1K-4 CIOCOOHOCTBIO | OCHOBHBIE €CTe- | IPUMEHATh  OC- | CIIOCOOHOCTHIO
MIPUMEHATH OC- | CTBEHHOHAYyY- HOBHBIE ecTe- | IPUMEHATh  OC-
HOBHBIE €CTe- HbI€ 3aKOHBI M | CTBEHHOHAYYHbIC | HOBHBIE ecTe-
CTBEHHOHAY4- 3aKOHOMEPHO- | 3aKOHBI W 3aKO- | CTBEHHOHAy4HbIC
HbIE 3aKOHBI U CTH  pa3BUTH | HOMEPHOCTH pa3- | 3aKOHBl M 3aKO-
3aKOHOMEPHO- XUMHUYECKON BUTHUS ~ XUMHUYE- | HOMEPHOCTH pa3-
CTH Pa3BUTHS HayKH CKOM HayKu TpH | BUTUS  XUMHYe-
XUMHUYECKON aHaIM3€  TOJy- | CKOM HAayKu IIpU
HayKH MpHU aHa- YEHHBIX pE3yllb- | aHAIM3€  MOJy-
JIU3€ MOJTy4YeH- TaToB YEHHBIX PE3YyJib-
HBIX pe3yJbTa- TaToB
TOB

5 IK-7 BJIAJICHUEM M€- | METOMbI 0e3- | mpUMEHATh METO- | MeTogamMu  0e3-
ToamMu 0e3- omacHoro  00- | 1p1  Oe30MmacHoOro | omacHoro oopa-
OIIacHOTO 00- paiieHuss ¢ Xu- | oOpalleHusi C XU- | MIEHUS ¢ XUMHYe-
parieHus ¢ Xu- MHUYECKUMHU Ma- | MUMECKUMH  Ma- | CKHMH MaTepHa-
MHUYECKHMH Ma- | TepUajlaMd  C | TEpHAIaMH C y4e- | JIJAMH C YYETOM UX
TEPUAIAMH C yuyeToM uX ¢u- | ToM ux ¢usnue- | GU3NUECKUX 51
y4eToM ux Gu- | 3MUECKUX M XU- | CKHX U XHUMHYE- | XUMHUYECKUX
3UYECKHX U XU- | MHUYECKUX CKUX CBOWCTB CBOWCTB
MUYECKHUX CBOMCTB
CBOWCTB

2. CTpyKTypa M coep:KkaHue THUCHUILINHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT
OO6mast Tpya0€MKOCTh AUCHUILIMHBI cocTaBisieT 15 3au.en. (540 gacos),
WX pachpenesieHre Mo BuaaM paboT MPEACTaBICHO B TAOJUIIE (0151 CMYOeHmo8

0D0).

Bun yuebnoi paboTbl

Bcero

Cemectpsl

qaCcoB

5 6




KonTakTHas padora, B TOM 4ncie

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:
KonTtpoib camocTositenbHOM padoTsl (KCP) 14 6 8
[Mpomexxyrounas arrecranus (MKT) 1 0,5 0,5
CamocrosiTesibHast padoTa, B TOM YK cJIe 157,6 65,8 91,8
KypcoBas pabdora
[TpopaboTka y4eOHOTo (TEOpETHYECKOT0) MaTepuaa 136 56 80
BrimoHeHne WHAWBHUTYaTbHBIX 3aaHi (TTOII0TOBKA
COOOIICHUH, TPEe3EHTAIUI )
Pedepar
[ToaroToBka K TEKyInieMy KOHTPOJIO 21,6 9,8 11,8
KonTpoJn:
[ToaroToBka K 3K3aMeHy 71,4 35,7 35,7
Oo6masi Tpya10eMKOCTh yac. 540 252 288
B TOM YK CJIe KOHTaKT- 311 150,5 160,5
Hasi padoTa
3a4. e/l 15 7 8

2.2 CTpyKTypa IMCOHILIHHbI:

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

HBI.
Paznensl guctumingel, n3ydaemeie B 5 cemectpe (s cryaeatoB ODO)
Ne KonngectBo yacoB
N AynuropHas Bueayautopnas
p:;a HaumenoBanue pazienoB (Tem) Beero aGoTa paboTa
8 1 | 13 [ Jp CPC
1 TepmoarHAMUKa XUMAYECKOTO 70 12 5 30 29
paBHOBECHSI
2 ®da30BbIe paBHOBECHUS 70 12 6 30 22
3 TepMonnHaMuKa pacTBOpOB 65,8 12 6 30 21,8
Bcezo: 36 18 90 65,8




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

186 157,6

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

HanmenoBanue
paszgena

Coneprxanue pasuena

dopma TeKyIero
KOHTPOJIS

2

3

4

TepmoanHamuka
XUMHYECKOTO
paBHOBECHUS

XUMHYECKUE PABHOBECUS. 3aKOH JICUCTBY-
FOIIMX Macc. Buabl KOHCTAHT paBHOBECHS U
CBSI3b MEXy HUMU. Y PaBHEHUE U30TEPMBI
XUMHUYECKON peakiu. Y paBHEHHE N300apbl
Y U30XOpbI XUMUYECKOU peakiuu. CBs3b
ypaBHEHHUE U300apbl U U30XOPHI XUMHUYE-
ckou peakuuu v npunnuna Jle-Illarense.
Pacder KOHCTaHT paBHOBECHS] XUMUYECKUX
PEeaKIMi ¢ UCIIOIb30BAHUEM TAaOJIUI] CTaH-
JTAPTHBIX 3HAYCHUN TEPMOANHAMUYECKHUX
GYHKIHMH ¥ 10 9KCTIepUMEHTAIIBHBIM JIaH-
HbIM. Biusitaue oO1ero naBieHus peakiiy-
OHHOM cMecH Ha €€ cocTaB. Pacuer paBHO-
BECHOT'0 COCTaBa PEAKIIMOHHON CMECH T10
KOHCTaHTE PAaBHOBECHSI.

KP, JIP

®a3oBbIE paBHO-
BECHS

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

OJHOKOMITOHEHTHBIE CUCTEMBI. Y paBHEHHE
Knaneiipona-Knaysnyca. DHaHTHOTpONHBIE
Y MOHOTpPOIHBIE (ha30BbIE MEPEXOIBI.
JlnarpaMmbl COCTOSIHUS IBYXKOMITOHEHT-
HBIX CUCTeM. THIIBI AUarpaMM COCTOSHUS.
[TpaBuio ¢as.

JmarpamMmbl COCTOSTHUSI TPEXKOMITOHEHT-
HbIX cucteM. Tpeyronsauku ['n66ca-
Po3zeboma.

KP, JIP

TepmonnHamuka
pacTBOPOB

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

TepmoanHaMmuka pactBopoB. TepmoauHa-
MHU4ecKas Kiaccuukaiys pacTtBopos. [las-
JIEHHE HACBIILIEHHOTO Napa JKUJIKUX pPacTBO-

KP, JIP




poB. 3akoH Payns. OTKIIOHEHHS OT 3aKOHOB
Payns.

PactBopumocTts. Ypasuenue llpenepa.
O06ynuo- u kpuockonusa. OCMOTUYECKHE 5B-
nenus. Ypasaenue Bant-I'odda.
PaBHOBecue xunkoctTh-nap. 3aKoHsl [ 160-
ca-KonoBanoBa. /[narpaMmsel COCTOSIHUS.
Paznenenue BelecTB MyTeM MEPErOHKH.
A3EOTpOIIHBIE CMECH U X CBOMCTBA.

DIEKTPOXUMUS

Onexrpoxumusi. OCOOEHHOCTH 3IEKTPOXH-
MUYECKUX PEaKIU. DJIEKTPOXUMUYECKas
LEMb U €¢ KOMIIOHEHThI. CTPYKTypa 3JIeK-
TPOXUMUH, €€ Pa3AEeibl, IPUKIAIHBIE ac-
IEeKThl. Pa3BuTHE IIpEACTABICHHI O CTpOE-
HUM PacTBOPOB 3JIEKTPOIUTOB (MOAEIH
I'potryca, ®apanes, Appenuyca). Teopus
IIEKTPOJINTUYECKON JUCCOLUALINY, €€ KPH-
TUYECKHI aHAIIN3.

OHeprus KpUCTAIIIMYECKON PELIETKH U
sHeprus coibBaTanuu. MoH-nunonsHoe
B3aMMOJICICTBHUE B paCTBOpaX 3JIEKTPOJIH-
TOB, Mozien bopHa, NpUYMHBI YCTONYHMBO-
CTH MOHHBIX CHCTEM.

NoH-noHHOE B3aMMOJICICTBHUE B paCTBOPaxX
AJIEKTPOJINTOB U €0 TEPMOJMHAMHYECKOE
onucanue. llonsaTue cpeHel HOHHOM aK-
TUBHOCTH U CPEHETO HOHHOTO K03 Puiin-
€HTa aKTUBHOCTH, UX CBSI3b C UHAUBUIY-
AJIIbHBIMHU XapaKTEPUCTUKAMU HOHOB.
OcHoBHbIE gonyiieHus: Teopuun ebdas-
Xrokkens. Mozens HOHHOH aTMochepsl,
MOTEHIIMal HOHHOU aTMocdephl. Cxema BbI-
BOJ1a MpeiebHOro 3akoHa Jlebast-XokKens.
VYpaBHeHus 115 k03pPuirieHTa akTHBHOCTH
BO BTOPOM U TPETheM MPUOIINKEHUHU TEO-
pun Jlebas-Xrokkens. MeToasl sKkcnepu-
MEHTAJIBHOTO OIpeesieHus KO UIMEH-
TOB aKTUBHOCTH.

ITonBukHOCTH HOHOB U 3akOH Kounbpayma.
Uucna nepeHoca MOHOB U METOJIbI UX OMpe-
nenenus. OcoOble c1ydau dIEKTPOIPOBO/I-
HOCTH AJIEKTPOJIUTOB. 3aBUCUMOCTBD TO-
JIBUKHOCTU MOHOB, YHCEI NIEPEHOCA, DIIEK-
TPOIIPOBOJHOCTH OT KOHIIEHTPAILIUU B paM-
kax Teopun [lebas — Xrokkens — OHzarepa.
DneKTpohOPETHIECKUI U pellaKCaImOHHBINA
¢ dexTsl. OnbiThl Buna u /lebas — @anp-
KEHrareHa.

DNEeKTPOXUMHUYECKHE LIENH, JIEKTPOIHBIE

KP, JIP




MOTEHIINAIBI, DJIEKTPOIBHKYIIAS CHUIIa
(BAC). YpaBuenue HepHcTa 115 2I€KTPOI-
HbIX oTeHuanoB u J1C.

Knaccudukanus 31eKTpo10B U 3JIEKTPOXH-
MHYECKHUX Lerneil. KoHIeHTpalmoHHbIe 11e-
U C IepeHOCcoM U 0e3 nepenoca. Meron
O/1C nnst onpeneneHust KOAPPUIMEHTOB
AKTUBHOCTH.

Meton DJ1C nins onpeneneHus: TEpMOIUHA-
MUYECKUX XapaKTEPUCTHUK IJIEKTPOXUMHUYE-
CKHX PEaKIMi: U3MEHEHUS YHTPOIHH, YH-
TaJbINH, CBOOOAHON IHEPTUU, KOHCTAHT
paBHOBECHS U HECTOUKOCTH KOMIUICKCHBIX
COEJIMHEHUH U JIp.

XuMudeckas Ku-
HETHUKA

Xumnueckasi KUHETHKa. OCHOBHBIE TIOHATHUS
XUMHUYECKON KUHETUKU. CKOPOCTh PEAKIIUH.
Kunernueckue ypaBuenus. [lopsgok u mo-
JEeKyIsApHOCTh peakunu. Kunerndecknii 3a-
KOH JICHCTBHUSI MacC, €ro IPUMEHEHHE.
3aBUCUMOCTh KOHCTAHTbI CKOPOCTHU OT TEM-
neparypel. YpaBHeHue Appennyca. Dpdek-
TUBHAs U UICTUHHAS SHEPrUsl aKTUBALMU.
HeoOpatumeble peakuuu nepBoro u BTOPOro
nopsakoB. Onpesesnenrne KOHCTaHThI CKO-
pOCTH, OPsSAKA PEAKLIUU, JHEPTUH aKTHBaA-
IIUU U3 PE3Yy/IbTATOB KNHETUYECKUX IKCIIE-
PUMEHTOB.

O0630p TEOPETUUECKUX TPEJICTABIICHUI B
XMMHUUYECKON KUHEeTUKe. Teopus coynape-
HUN 1 Teopust a0COFOTHBIX CKOPOCTEH pe-
aKUui Ha npuMepe OUMOJIEKYIISIPHOM peak-
107038

Merton akTuBHOrO Komiuekca. [ToBepx-
HOCTb MMOTEHLIMAJIbHON SHeprun. CxemMa BbI-
BOJ/Ia YPAaBHEHUS U1 KOHCTAHTBI CKOPOCTH.
Tepmoannamuyeckuit acnekT reopun. Co-
00/1Hast PHEPTUsl, SHTAIBIINS, SHTPOIIUS aK-
TUBALIUU.

KuHeTnka c10KHBIX XUMUYECKUX PEAKIUI.
depMeHTaTUBHBIE PEAKIIHH.

OO6ume npuHLIMIBI KaTanu3a. [Ipumeps! me-
XaHU3MOB KaTAIUTUYECKUX PEaKInil.
KosiebarenbHble XUMUYECKHE PEAKLIUU.

KP, JIP

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

2.3.2 3aHATHS CEMHMHAPCKOI0 THIIA

HanmenoBanue
pasjaena

TeMarnka NpaKkTUYECKUX 3aHATUN
(ceMHnHapoOB)

dopma TeKyIero
KOHTPOJIA

2

3

4




OCHOBBI XUMU-
YECKOM TepMo-
JTUHAMUKHI

3aKoH AeiCTBYOIUX Macc. Buasl KoH-
CTaHT PaBHOBECHS U CBSI3b MEXTY HUMHU.
N3otepma Bant-I'opda. Onpenenenus
HaIpaBJICHUs CAaMOIIPOU3BOJIBHOTO POTE-
KaHUs XUMHYECKOM PEaKMU 110 Ha4aJbHO-
MY COCTaBY peaKkIMOHHOM cMecH. Pacuer
KOHCTAHT PaBHOBECUS XUMHUYECKHUX PEaK-
AN C UCTIOJIH30BAaHUEM TaOJIMI] CTaH1aPT-
HBIX 3HAYECHUN TEPMOJAMHAMHYECKUX
GyHKIHA.

3aBUCHUMOCTh KOHCTAHTHI PABHOBECHS
XUMHYECKON PeaKIuu OT TEMIIEPATYPHI,
ypaBHEHHE U300apbl U U30XOPHI XUMUYE-
CKOM peaknuu. Pacyér n3aMeHeHus: SHTalb-
MU, BHYTPEHHEH SHEPTUU U SHTPOIUU B
XUMHUYECKON PeaKkIuu ¢ UCIOJIb30BaHUEM
ypaBHEHUS U300aphl U U30XOPHl XUMUYE-
CKOM pPEaKIIUHU.

Brnustaue o01iero nqaBieHUs peakiuoH-
HOM cMecH Ha €€ COCTaB.

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

KP, ycTHslil onpoc

®da3oBbIE PABHO-
BECHS

OcHoBHBIE TIOHATHS: (Pa3a, KOMIIOHEHT,
cTeneHu cBoOOAbl. YcnoBue Mex(a3zHOTO
paBHoBecusl. [IpaBuio ¢a3 ['n66ca.

da30Bbl€ IUAarpaMMbl COCTOSIHUS OJTHO-
KOMIIOHEHTHBIX CHCTEM, UX aHanu3 (Boja,
cepa, pocdop, nMoKcHa yriepoaa).
VYpasuenue Knaneiipona. Ypasuenue Kia-
neripona — Kitaysnyca. Pac4€rsl ¢ ucnoss-
30BaHUEM ITHUX YpaBHEHUI: 1aBJIE€HUS Mapa
HaJ[ )KUJIKOW U TBEPIOH (a3ol, Temmnepary-
PBI IUTABJIEHUS IIPU 3alaHHOM JIaBJICHUH,
M3MEHEHHUS SHTAJIBIUU NpHU (Ha30BOM Iepe-
XoJe.

da30Bble AMArPAMMBI COCTOSIHUS JIBYX-
KOMIIOHEHTHBIX CUCTEM, UX aHAJIU3: CUCTe-
MBI «T — »: C IBTEKTHUKOH, C HEOTpaHH-
YEeHHON pPacTBOPUMOCTBIO KOMIIOHEHTOB B
KHUJIKOM M TBEPJIOM COCTOSIHUH, C OTpaHU-
YEeHHOM pacTBOPUMOCTBbIO KOMIIOHEHTOB B
TBEP/IOM COCTOSTHUH, C KOHIPY?HTHOH TOY-
KOU IUIABJICHUs], C UTHKOHI'PYDHTHOM TOYKOU
miaBiaeHusa. Pa3jmeneHme cmecedl MeTOIOM
30HHOH IUUIaBKH.

CucreMsl «K — I»: C HEOTPaHUYEHHOU
pacTBOPUMOCTBIO KOMIIOHEHTOB B JKUIKOM

KP, ycTaslit onpoc




COCTOSIHMM, C TOUKOM azeotporma. Paznene-
HUE€ BELIECTB IyTeM ImeperoHku. [Ipocras
NeperoHka, ApoOHas MeperoHka, peKTudu-
Kalusl.

CucTtembl <«OK1 — k2» C OTPAaHUYCHHOM
pPacTBOPUMOCTBIO B KUAKOM (asze.
IIpocreiimne quarpaMMsl COCTOSIHUS TPEX-
KOMIIOHEHTHBIX CUCTEM. TpeyrojibHUKU
['n66ca u Pozeboma. AHAU3 CUCTEMBI «T —
JK» C IBTEKTUKOM; «K1 — HK2» C OTpaHUYEH-
HOM pacTBOPUMOCTBIO KOMIIOHEHTOB B
JKUJKOM COCTOSIHMM. Pacnipenenenue Tpe-
ThETO KOMIIOHEHTA MEX]Ty IBYMsI KUJIKUMU
dazamu. KoaddunmeHt pactpeneneHus.
Brienenre KOMIIOHEHTa U3 pacTBOpa Me-
TOAOM SKCTPAKIHUU.

TepmoanHamuka
pacTBOpOB

[TapumanbHble MOJIBHBIE BEJIMYMHBI, UX
OTpezieNieHUe U3 OMBITHBIX JaHHBIX TS OU-
HapHBIX cHUCTeM. ['paduueckue MeToabI
(MeTo/, OCHOBaHHBINM Ha OCHOBHOH (opMy-
Jie 1S MapuuaibHON MOJbHOW BEJIMYUHBI U
METOJT OTPE3KOB). AHAIUTHYECKUNA METOJ]
(0 U3BECTHOW 3aBUCHUMOCTU COOTBETCTBY-
IOILIETO CBOMCTBA PacTBOpPa OT KOJUYECTBA
KOMITIOHEHTa B PACTBOPE).

Pacuer nmaprumansHONM MOJIBHOW BETUYUHBI
KOMIIOHEHTA B PaCTBOPE 10 U3BECTHOM 3a-
BHCHUMOCTH MaplHaJIbHON MOJIBHOM BEJIH-
YUHBI IPYrOr0 KOMIIOHEHTA OT €r0 MOJIb-

HOH 1011 B PacTBOPE.

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

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

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

3aBUCHUMOCTb ~ TEMIIEpaTyphpl Hadala
KPUCTAJUIM3alUNA PAaCTBOPUTENSI U3 PACTBO-
pa OT MOJSUIBHOM KOHLEHTpPAalUU pacTBO-
PEHHOIr0 BeEIIeCTBA B MpeAesNbHO pa3daBs-
JIEHHOM pacTBope. YpasHeHue lllpenepa.

3aBUCHMOCTh TEMIIEPATYPBI KUIICHHS
pacTBOopa OT MOJISUIBHOM KOHIIEHTpaluH
PacCTBOPEHHOIO BELIECTBA B IPEAEIBHO

pa30aBICHHOM pacTBOpE.

KP, yctHsblit onpoc
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OcMoTHYecKkoe JAaBJi€HUE MPEETbHO
pa30aBIIGHHOTO  pacTBOpa.  YpaBHEHHUE
Bant-T'odda.

PacueT MosspHO# Macchl paCTBOPEHHOTO
BCISCTBA C IIOMOIILIO KOJUIMTaTUBHBIX
CBOMCTB.

DIIEKTPOXUMUS

TepMoanHaMuyecKoe OUCaHUe UOH-
MOHHOTO B3auMoJiericTBus. Pacuer cpeane-
ro ko3¢ unueHTa akTUBHOCTH B TIEPBOM,
BTOPOM U TPETHEM MPUOIMKEHUN TEOPUH
Jlebast — XroKKers.

HepaBHoBecHbIE siBJIEHUS B pacTBOpax
ANeKTponuTOB. Jnddy3noHHBINH TOTEHIU-
ajn. YienpHas ¥ SKBUBAJICHTHAs JIEKTPO-
npoBoaHoCTh. Yucna nepenoca. [Toapux-
HOCTH MOHOB U 3aK0H Konbpaymia. 3aBu-
CUMOCTbD TMOJIBI)KHOCTEH U 4Kces mepeHoca
HMOHOB OT KOHIICHTPAILIUU B paMKaX TEOPHUH
Hebas — Xrokkens — Onzarepa.
PaBHOBECHBIE IIEKTPOXUMHUUECKHE IIETTH 1
ux J/1C. ®opmyna HepHcra u ypaBHEHUE
['u66ca — 'enpmrosbma. Onpenernenue Ko-
5 (HULMEHTOB aKTUBHOCTHU M YUCEI MIepe-
Hoca Ha ocHOBe u3mepenus J/C.

KP, ycTHbI# onpoc

XuMH4yeckas Ku-
HETHUKA

dopManbHas KHHETHKA HEOOPAaTUMBIX pe-
aKLIM{ IEPBOTr0, BTOPOTO U TPETHETO I10-
PSIKOB.

Mertoabl onpesiesieHus: Mops/iKa 1 KOHCTaH-
Thl CKOPOCTHU PEaKIMH. 3aBUCUMOCTh KOH-
CTaHTBI CKOPOCTH OT TEMIIEpaTypbl. Y paB-
HEHHE AppeHuyca.

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

KP, yctHslit onpoc

IIpumeuanue: KP

— KOHTpOJIbHAs paboTa

2.3.3 JIaGopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT

dopma TEKYIIEro
KOHTPOJIS

3

4

XumHuueckoe 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. 3yueHne paBHOBECUS KUAKOCTh — Iap
B JIBYXKOMIIOHEHTHOM CUCTEME.

JIP

N3ydeHne B3auMHOM pacTBOPUMOCTH KHUJIKOCTEN B IBYXKOM-

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 TPYIHOPACTBOPUMOM COJIM IO YACIBHOM 3JIEKTPOIPOBO-

HOCTH.

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

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

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

12. |U3mepenune temnepaTtypHoro ko3ddunuenra 3/C ransanu- |JIP
YECKOT0 3JIEMEHTA U pacyeT TePMOJINHAMUYECKUX BEJIMYUH.

13. |Onpenenenue ko3 dunreHTa akTMHBHOCTH COJISTHON KUCIOTHI |JIP

HHBCPCHUHU CaxapoO3bl.

14. | Xumunueckas kuHetuka. Onpeenenrue KOHCTaHThl ckopoctu  |JIP

BCHICCTB.

15. |UccnenoBanue KHHETHKU PacTBOPEHUS MajopacTBopumbix  |JIP

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

[Tpumeuanue: JIP — mabopaTopHas pabora

2.4 IlepeueHb y4eOHO-MeTOAUYECKOI0 OOecredeHHs /IJIs CAMOCTOATEbLHOH pado-
ThI 00Y4YaI0IIMXCS 110 JUCHHUILINHE (MOLYJII0)

No Bug CPC

[TepeueHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCIIUTIITAHBI
0 BBITIOJTHEHUIO CAMOCTOSITENTLHOM pabOThI

1 2

3

1 |IIpopaboTtka yueGHOTrO
(TeopeTHyeCcKOro) mMa-
Tepuasna

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

2. OCcHOBBI (M3NYECKON XUMHH: yaeOHOE ITocoOne s CTy-
neHToB By30B (B 2 4.). U. 1. Teopus. B.B. Epemun u ap. M.:
BMHOM. JIaGopatopus 3Hanuit. 2013.

3. OcHOBBI (pM3UYECKON XUMHH: yueOHOE Imocodue A CTy-
NeHToB BY30B (B 2 4.). 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 ToOCy1apCTBEHHOE OIO/IKETHOE
o0pazoBarebHOE YUPEKJACHHUE BBICIIETO MPOPECCHOHATHHOTO
obpa3zoBanus Kazanckuii HallMOHAIBHBIN MCCIIE0BATENbCKHMA
TEXHOJIOTMYECKUH yHuBepcureT. - 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 peKoMEHallii K OpraHu3aliy ayIuTOPHOI
1 BHEAYIUTOPHOH (CaMOCTOSATENbHOM) pabOThl CTYACHTOB: Me-
toauueckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Toun-
HOK, A.B. becnianios, H.B. Jlo3a. — KpacHonap: Ky6anckwuit
roc. yH-T, 2018. 89 c.

2 |I[loaroroBka K BbINOJ- |MeToAMUYECKHE PEKOMEHJAMK K OpPraHU3ally ayIUTOPHON U
HEHMIO Ta0OpAaTOPHBIX |BHEAYAUTOPHON (CAMOCTOSATENbHOI) pabOThI CTYAEHTOB: METO-

pabor nudeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. TlounHok,
A.B. becnianos, H.B. Jlo3za. — Kpacuonap: Kybanckuii roc. yH-
T, 2018. 89 c.

Y4eOHo-MeTOAMYECKHEe MaTepUaibl Ui CaMOCTOATEIbHOM paboThl 00YJarOMIUXCS U3
YHUCJla UHBAIMJIOB U JIUIl C OTPAHMYECHHBIMUA BO3MOXHOCTSIMU 3710poBbsi (OB3) mpenocrais-
10Tcs B (hopMax, alaliTUPOBAHHBIX K OTPAaHMUYEHUSM UX 3[0POBBS U BOCHPHUITHS MHPOpPMa-
1107070

Jiia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEINICHHBIM MIPUPTOM,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMU OTIOPHO-BUTATEIILHOTO ammapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETU3WPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

s hopmupoBaHus MpoecCHOHATBHBIX KOMIIETEHLIMH B MpoOIlecce OCBOGHUS Kypca
UCIIOJIb3YETCSI TEXHOJIOTHs MPO(ecCHOHAIbHO-PAa3BUBAIOLIET0 00Y4YEeHHUs, IPEeIyCMaTpUBalO-
1jast He TOJBKO Iepefady TEOPETUYECKOro Marepuaia, HO U CTUMYJIMPOBAHKUE I103HABATEb-
HBIX JAeMCTBUM CTy/neHTOB. YacTh JIGKIIMOHHBIX 3aHATUN MPOBOAUTCS B (opMe IMPOOIEMHBIX
nekuui. B pamkax 1a00paToOpHbBIX U MNPAKTUYECKUX 3aHITHH MPUMEHSIOTCS METOJIbI TPOEKT-
HOTr'0 00yueHUsl, HCCIIeI0BATENbCKUE METO/Ibl, METO ] KOHKPETHBIX cuTyaluil. B npomnecce ca-
MOCTOSITEJIbHON JESITeIbHOCTU CTYJEHThl YIIyOJSIOT U PacIIupsitOT TEOPETUUYECKUE 3HAHUS,
pelaroT pacyéTHbIe 3aJjauu, TakXkKe 3aJaHus, He TpeOyrolMe pacu€éToB, HO AJIS BBIIIOJHEHUS
KOTOPBIX HEOOXOAMMO IITyOOKO€ 3HAHHE COOTBETCTBYIOIIETO TEOPETUYECKOTO pa3/ena.

JIist i1 ¢ OTpaHUYEHHBIMU BO3MOKHOCTSMHU 3/10POBbS IPEYCMOTPEHA OpraHU3aALMS
KOHCYJIbTAIMM C NCIIOJIb30BAHNUEM JIEKTPOHHOM TOYTHI.

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

4acoB
5 JIP becennl 10
Pa30op cutyanuit 25
PaboTa B MaJIBIX Tpynnax 10
6 JIP Becenpl 10
Paz6op cutyarmii 25
PaboTa B MasibIx rpynmnax 10
Hmoeo: 90
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4. OueHoYHbIe CPeICTBA JJIsl TEKYIIEro KOHTPOJIS YCIEeBAeMOCTH U IMPOMeEKY-
TOYHOM aTTeCTAllMH
4.1 ®oHJ OLIEHOYHBIX CPEACTB ISl IPOBeAeHNs TeKYlIeil aTTecTaluuu

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

1. M3BecTHO, YTO XJIOPUJ] aMMOHHUS BO3TOHSETCS IIPU HArPEBAaHUM 32 CUET MPOTEKAHHS pPeaK-
i NHsCls) = NHsr) + HCI (). Paccuutars, kakoe naBieHue OyaeT CO37aBaThCs B
peBapUTEeIbHO BAKYYMMHUPOBAaHHOM PEAKIIMOHHOM COCYZE, 00beM KOTOpOro paBeH 1 i,
npu temneparype 25°C, eciu B Hero BHeCTH 5 T xjopuaa ammonus. {15 6annos}

2. Ilpu temmneparype 155°C B peaklIMOHHOI cMecH, B KOTOPO# MPOTEKAeT peaKkilus TUCCOLU-
aru aumepa okcuaa azota (1V) N2Os = 2NOg, pasuoBecusbie gaBienus N2Os u NO2 pas-
HbI cooTBeTcTBeHHO 0,0269 aTm. u 2,00 atM. PaccumTaiite cranmaptHyro sHepruto ['udoca
aTo# peakiuu rpu temrneparype 155°C. {5 6annos}

3. B 3akperithrii cocyn nomenienst 0,300 momnst Ha), 0,400 mons Iz u 0,200 monst Hl.) mpu
temneparype 870 K u obmem nasnenuu 1 6ap. Paccunraiite KonnyecTBa KOMIIOHEHTOB B
PaBHOBECHOW CMECH, €CIT KOHCTaHTa paBHOBecHs peakiuu Ho) + lor) = 2HI) paBna K =
870. {10 6a/10B}

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 2
Hucuunnmna «Puzndeckast XuMus»
Tema «TepmonnHamuka (pa30BbIX paBHOBECHUI»

1. Ilpu 273,15 K sHTanenuu ucmapeHus BOAbI U TUIABJIEHUS JbAa BOABI paBHbI 599,2 JIx/T u
83,88 JIx/r cooTBeTcTBeHHO. JlaBieHUe mapa BOJbI Hal )KuKoN Bojou mipu 273,15 K pas-
HO 610,6 ITa. Paccunraiite naBnenue mapa Bojabl Haj (aszoit ipaa npu 258,15 K, cuuras,
YTO U3MEHEHUE SHTAJBIIUU HE 3aBUCHUT OT TeMIriepaTypsl. {10 6amioB}

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/moine. {5 GaymtoB}

3. Yka3zaTh: a) Kkakue ¢a3pl HaXOJATCA B MOJSAX AMarpamMmbl (0OpaTUTe BHUMAaHUE, YTO B
BEpPXHEM I0JIe HaXOauTcs Kuakas (asza); 0) kakue (a3pl HaXOASITCS B paBHOBECUU HA JIH-
HUSX U B XapaKTEPHBIX TOYKaX auarpamMmbl. ONUIINTE, KAKHE MPOLIECCHl MPOUCXOMAT MPH
OXJIAXJICHUHM paciuiaBa, umeromero cocraB 60% ar. kommoneHTa B m Temmeparypy
1100°C; mocTpoiiTe KpUBYIO OXJIaXKJIEHUS 3TOro paciuiaBa o temieparypsl 300°C. Pac-
CUHTAMTEe 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. KoumuraTuBHBIE CBOMCTBA PACTBOPOB)

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 COOTBETCTBUH C
ypasrenneM V =1001,21+34,69(m—0,07)? u 3To ypaBHEHHE TIPUMEHHMO 0 KOHIIEHTpa-
ruu 0,1 monw/kr. KakoB mapripanbHbIi MOJTBHBIM 00BEM: a) COU U 0) BOIBI IPH KOHIICH-
Tpanuu conu B pactBope paBHoit 0,05 mons/kr? {10 6aaioB}

2. B mpuBenéHHoO# Hrbke TabJuIle TaHO JaBJIeHUe mapoB cMmeceit nomucroro stuina (l) u atu-
nanerata (A) npu 50°C. PaccuuTaiite K03(UIHMEHTHI aKTUBHOCTH UOJUCTOTO ATHIIA MPH
OTUX KOHICHTpaUWAX Ha OCHOBEC 3aKOHaA FerI/I, paccMmaTpuBas HO)II/ICTI)Iﬁ 9TWJI, 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. OO6beMHas [0l @ Ta30B, COJEPKAIMXCA B BO3AyXE, U UX PAacCTBOPUMOCTH B Bone Vyy,
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(oO6bem raza mpuBeneH K ycnoBusM | at., 278 K) npu HOpMalbHOM [aBJICHUU JaHbI B
Tadiuue

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

PaccuuraiiTe MaccoByro a0J10 AMOKcHAA 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, 94TO HA3BIBAIOT «MOHHOH aTMochepoit». B Kakux ciydasix, 3T0O MOHITHE UCTIONb-
3yercs B (puznueckoit xumun? IlpuBeanrte He MeHee TpeX ypaBHEHUH, KOTOPbIE BBIBOJAT-
csi, 1 9P PeKThI, KOTOPBIE OOBICHSIOTCS CYIIECTBOBAHUEM HOHHOM aTtMocdepsl.

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

3. Paccuurats pH OydepHoro pacrBopa, npurorosieHuoro cMemmuBanuem 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 SMEKTPONPOBOIHOCTH POMHOHOBOM KUCIOTHI, KOH-
CTaHTY JMCCOIMALMU KUCIOTHI U pH pacTBOpa.

5. OJ1C anemenTa Pt | H2 | HBr | AgBr | Ag B mupokoM HHTEpBasie TeMIepaTyp OMUCHIBACTCS
YPaBHEHHUEM:
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 KOHTPOJIbHOU PABOTEI Ne 5
1o Kypcey «Duzudeckas XuMus
o Teme " XumMudeckast KuHeTuka "

1. zyuanach peakuusi MeXa1y MPOMUOHOBBIM albJAETHAOM U CHHUIBHOM KUCIOTOW B BOJHOM
pactBope 1ipu 25 °C. B 0JHOM U3 OIBITOB B Pa3IMYHBIE MOMEHTHI BPEMEHHU OBLIN TTOIYUEHBI
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], mons/n | 0.0566 | 0.0482 | 0.0406 | 0.0282 | 0.0229 | 0.000
KakoB mopsitok peakiuy 1 4eMy paBHO 3Ha4eHUE KOHCTaHTBI CKOPOCTH K ?

2. KoHCTaHTBI CKOPOCTH JIsl peakiMyi BTOPOTO MOpPsi/IKa aTOMOB KHCIOpoJa ¢ OEH30JI0M paB-
bl 1.44x107 npu 300.3 K, 3.03x107 ipu 341.2 K u 6.9x107 ipu 392.2 K. Haitaure npeaskc-
MOHEHITNAFHBI MHOXKUTEIb Y SHEPTUIO aKTHBAIINH.

3. Peakmus pa3noxeHus mepekrucu OCH30MIa MPOTEKAET KaK peakius mepBoro mopsiaka. [le-
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PHOJ TIOJIYNIPEBPAIICHUSI IEPEeKUCH OEH30MIIa B JaHHBIX YCIOBUAX paBeH 4,9 muH. Ompene-
JTUTH BpeMs paznoxenus 83,0% nepekucu OeHzoua.

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

BOHpOCBI AJI TOATOTOBKHU K 3a4€CTy

10.

XuMHUUYECKask TEPMOJAMHAMHUKA

Yro Ha3bIBalOT U3MeHeHHeM sHepruu ['n66ca u sHepruu ['enpMronbua B XMMUYECKOH
peakuuu? 3a4eM BBOJUTCS XUMHUUYECKasi IEpEMEHHas?

3anuiuTe yaBHEHHE M30T€pMbl XuMudeckoil peakuuu Bant-I'odda. Kak onpenenuts
HaIlpaBJeHUE CaMOIPOU3BOJIBHOTO MPOTEKAHUS XUMHYECKON PEAKIUU M0 HAYaIbHOMY
COCTaBY peaKIMOHHOM cMecu?

ChopmynupyiiTe 3aKk0H JeHCTBYIOIMX Macc. Kaknue M3BeCTHBI BHJIBI KOHCTAHT PaBHO-
BecUs? YKaXUTE CBA3b MEX1Yy HUMU.

Kaxk paccuuTbIiBatOTCS KOHCTAHTHI PABHOBECHS] XUMHUECKUX PEAKIMK C UCIIOIh30BaHU-
eM TaOJIHI] CTaHJAPTHBIX 3HAYCHUIH TEPMOAMHAMHYECKUX (YHKITHIT?

Kak KOoHCTaHTBI XUMHYECKOM peaKIIM 3aBUCAT OT TeMIIepaTyphl? 3aluIINTe YpaBHEHNE
n300aphl (M30XOPbl) XUMUYECKON PEaKIMH, MOSICHUTE BCE BEJIMYUHBI, BXOSAIINE B ATH
YpaBHEHUS.

Kak ypaBHeHHe n300apbl 1 H30XOPbl XUMUYECKOW PEAKIH CBA3aHO C MPUHIHIOM Jle-
larense?

IlosicHuTE, KaKk paccUUTaTh KOHCTAHTY PABHOBECUS XUMHUYECKUX PEAKLIMM, UCIOJIb3Ys
ypaBHEHUE U300aphl UIH H30XOPHI.

ITosicHuTe pacyE€T U3MEHEHUS DHTAIBIINY, BHYTPEHHEHW SHEPIUU U DHTPOIIMU B XUMHUYE-
CKOHM peaklMM C MCIOJIb30BAHUEM YpaBHEHUS M300apbl U M30XOpbl XUMUYECKON peak-
LUH.

Kak ob1iee naBiieHue peakliMOHHOM cMecH BIIMSIET Ha €€ cocTaB?

Kak paccuuTaTtb paBHOBeCHHﬁ COoCTaB peaKHHOHHOﬁ CMECH 11O KOHCTAHTC paBHOBeCI/IH?

®da30BbIC PaBHOBCCHUA

11.TTosicHuTe OCHOBHBIE TOHATHS: (paza, KOMIIOHEHT, cTerneHn cBoOonabl. ChopmymupyiTte

YCJIOBUC MC)K(I)aBHOI“O PpaBHOBCCHH.

12 Tlosicaute mpaBuio ¢a3 I'mb60ca. Kak ero BbIBeCcTH, UCHONB3Yys TepMOAMHAMUKY. Kak

KJIAaCCU(DHUITUPYIOT TETEPOTEHHBIE CUCTEMBI?

13.M306pa3ute (a3oBbie AUarpaMMbl OJHOKOMIIOHEHTHBIX CHUCTEM (BOJA, Cepa, TUOKCUT YT-

nepoja). JlaiiTe kK HUM HEOOXOIMMBIE TTOSICHEHUSI.

14 Kak Ha ocHOBE TePMOAMHAMUKHU BBIBOJATCS ypaBHeHue Kiameiipona m ypaBHenue Kia-

neiipona — Kiaysuyca?
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15.Kak paccuutarh ¢ ucronb3oBaHueM ypaBHeHuil Knaneiipona, Knaneiipona — Knaysuyca:
JlaBJIEHUE Tapa Haj >KUIKOW M TBEpAOU (a3ol, Temneparypy IUIaBICHUS NPH 33aJaHHOM
JIaBJICHUH, U3MEHEHHE YHTAIBIINU TPU (a30BOM mepexojie?

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

17.ITosicauTe ¢a3oByr0 auarpamMmy COCTOSIHHSI ABYXKOMIIOHEHTHBIX CHCTEM «T — JK» C He-
OTPAaHUYEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB B HUJIKOM W TBEPIOM COCTOsSIHUU. Pazne-
JIEHHE CMECEU METOIOM 30HHOH IIJIaBKH.

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

19.1TosicauTe (ha3oByr0 AMArpaMMy COCTOSTHHS JBYXKOMIIOHEHTHOW CHCTEMBI «T — X» C KOH-
IPY?HTHOM TOYKOM IJIaBICHHUS.

20.ITosicaute a3oByI0 AMArpaMMy COCTOSIHHUS JBYXKOMITOHEHTHOW CHUCTEMBI «T — X» C HH-
KOHI'PYHTHOM TOYKOM IIIABJICHUS.

21.TTosicaute (pa3oByrO aHarpaMMy COCTOSIHUSI IBYXKOMIIOHEHTHBIX CHCTEM <OK — II» C He-
OrpaHMYEHHOU PacCTBOPUMOCTBI0 KOMIIOHEHTOB B JKUJKOM COCTOSIHUU. A3€0TPOIIHBIE CME-
CH.

22.Kak npou3BoIUTCs pa3/ielieHUEe BELIECTB IyTeM MEepPEeroHKu. B uem paznuuue npocrtoii mne-
PETOHKH, POOHOI EePErOHKH, PEKTH(PHKAIINN?

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

24.Tlosicuute mpocreiiiryo (a3oByr0 quarpaMMy COCTOSIHHSI TPEXKOMITOHEHTHBIX CHUCTEM «T
—x». TpeyronsHuku ['n06ca u Pozeboma. DBTEKTHKA B TPEXKOMIIOHEHTHON CHCTEME.

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

26.Kakum ypaBHEHHEM OIMCBIBAETCS paclpe/ieleHUe TPEThero KOMIIOHEHTa MEXIY ABYMS
xuakuMu ¢azamu? OT yero 3aBUCUT KOdpGuueHT pacupenenenus? Kak mpoBoauTcs Bbl-
JIEJIEHNE KOMIIOHEHTAa U3 PacTBOpa METOAOM DKCTpakuu? Yem paznudaroTcsi OJHOKpaTHas
AKCTPAKIUS U IPOOHAas SKCTPAKLIUS?

TepMoanHaMKKa pacTBOPOB

27.1lpuBenuTe mpUMep TEPMOJMHAMHUYECKOW KiaccupuKanuu pacTBopoB. Kakue pacTBopbI
HA3bIBAIOTCS UACATbHBIMU, IPEIEIbHO pa30aBIE€HHBIMU U HEUI€aIbHBIMU ?

28.Kakue BelMYMHBI HA3bIBAIOTCS MaplUaIbHBIMU MOJBHBIMH BenuunHaMu? Kak ux ompene-
JSIFOT U3 ONBITHBIX AaHHBIX? [losgcHuTe rpaduyeckre MeTo bl (METO/, OCHOBAaHHBIN Ha OC-
HOBHOU (opMmyse uid napuuaibHOW MOJBHOM BETWYHHBI U MeToA oTpe3koB). [losicHuTe
AQHAINTUYECKUN METOJ (II0 M3BECTHOW 3aBUCHUMOCTH COOTBETCTBYIOIIETO CBOWMCTBA pac-
TBOpA OT KOJMYECTBA KOMIIOHEHTA B PACTBOPE).

29.3aBUCUMOCTD JaBJICHHUS HACBHIIIEHHOI'O Mapa pacTBOPUTEINS HaJl pacTBOPOM OT MOJBHOU
JIOJIM PACTBOPEHHOIO BenlecTBa. 3akoH Payns. Kak paccuntars MOJIIpHYIO Maccy pacTBO-
PEHHOI0 BEUIECTBA C TOMOUIBIO 3aKoHa Paynsa?

30.3aBUCHMOCTb JaBJICHMS HACBIIEHHOTO Mapa JIETY4ero pacTBOPEHHOIO BEILECTBA HaJl pac-
TBOPOM OT €r0 MOJIbHOM JIOJIU B pacTBOpe. 3akoH I eHpu.
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31.Kak paccuuTaTh akTUBHOCTH U KO3(PPHUIIMEHTH aKTUBHOCTEH KOMIIOHEHTOB Ha OCHOBE 3a-
koHOB Payis u ['enpu.

32.Kak paccuuTtaTh MaplHaIbHYI0 MOJBHYIO BEIMYMHY KOMIOHEHTAa B PAaCTBOPE IO M3BECT-
HOM 3aBMCUMOCTH NapLHUAIbHONW MOJIBHOM BEIMYHMHBI IPYroro KOMIIOHEHTa OT €ro MOJb-
HOM JI0JIM B PaCTBOPE.

33.00bsacHUTE C TOUKH 3pEHUS] TEPMOJMHAMUKY, TOYEMY TeMIlepaTypa Havajia KpucTaJlIn3a-
LIMM PACTBOPUTENS U3 pacTBOpa 3aBUCUT OT MOJISUIBHOM KOHIIEHTPALlMU PacTBOPEHHOIO
BelIeCcTBa B MpefesibHO pa3baBneHHOM pacTtBope. Kpuockonuueckuii apdext. Kak paccuu-
TaTh MOJISIPHYIO MacCy paCTBOPEHHOI'O BELIECTBA C TIOMOLIbIO KPUOCKOIIHH.

34.00bgcHUTE C TOYKU 3pEHHS] TEPMOJMHAMUKU, MOYEMY TEeMIIepaTypa KHUIIEHHUs pacTBopa
3aBHCUT OT MOJISUIBHOM KOHIEHTPAllMM PACTBOPEHHOI'O BEIIECTBA B MPEACIbHO pa30aB-
JICHHOM pacTBope. D0yrunockonuueckuii 3 dext. Kak paccuntaTs MOISPHYIO Maccy pac-
TBOPEHHOTI'O BEIIECTBA C IOMOIIIbIO 30YJUIMOCKOIUH.

35.00b4cHUTE C TOUKH 3pEHUS] TEPMOAUHAMUKH, TIOYEMY OCMOTUYECKOE JABICHUE MPEICIb-
HO pa30aBlIEHHOTO PACTBOpPA 3aBUCHUT OT €ro KOHIGHTpamuu. YpaBHeHue Bant-I'odda.
Kak paccunrtarh MOJSIpPHYIO Maccy pacTBOPEHHOI'O BEHIECTBA C MOMOLIBIO U3MEPEHUsl OC-
MOTHYECKOTO JAABJICHUS PACTBOPA.

36.00bCHHUTE C TOYKH 3pCHUA TCPMOJAUHAMHKHU, MTOYCMY TEMIICPATYPhlI HA4YAJIa KPpHUCTAJIIIN-
3allMi KOMIIOHCHTA U3 paCTBOpa 3aBUCHUT OT MOJILHOM JTOJIN BTOpPOI0 KOMIIOHCHTA B pac-
TBOPC. ITosicaute BCJIMYMHBI, BXOAAIHNE B YPABHCHUC Hlpenepa.

DIEKTPOXUMHUSI

37.CpaBHUTE XUMHUYECKUI U 3JIEKTPOXUMHUYECKUN CIIOCOOBI OCYIIECTBICHUS OKUCIUTENBHO-
BOCCTAHOBUTEJIBHON peakiuu. M3 4ero cocTouT 3JIEKTpOXUMHUYECKas LENb U €€ KOMIIO-
HeHThI? Kakoit pazzen ¢u3ndyeckoil XMMHM Ha3bIBalOT TEOPETUYECKOH SIEKTPOXUMHUEH?
HasoBute ee pa3znenbl 1 ykaxkute €€ CBsI3b € 3a1a4aMHy IPUKIIATHON SJIEKTPOXUMUMU.

38.Kak mnpoucxoamiao pa3BUTHE IMPEICTABICHUH O CTPOCHHMU PACTBOPOB 3JIEKTPOJIUTOB
(T.I'potryc, M.®apaneii, C.Appenunyc). [losicHuTe 0OCHOBHBIE NOJIOKEHUSI Teopun Appe-
HUYCa; YKQXKUTE HEJOCTATKUA ITON TEOPHUH.

39.Kakue BeTMYMHBI HA3bIBAIOT YHEPTUEH KPUCTAUTUIECKON PEIIETKH M YHEPTUeH coibBaTa-
nuu. Kakyro posib UrpaeT MOH-AMIIONBHOE B3aWMOJEHCTBHE B YCTOMYMBOCTH PacTBOPOB
JIIEKTPOJINTOB.

40.Kak ¢ TOuKH 3peHHs TePMOJIMHAMUKH OMMCHIBAETCS MOH-MOHHOE B3aumozercTBue? Kakyro
BEJIMYMHY Ha3bIBalOT CpeIHEN aKTUBHOCTHIO U CPEAHMM KOI(PQPUIMEHTOM aKTUBHOCTHU?
Kak oHM CBsi3aHBI ¢ aKTUBHOCTBIO U KO3()(pUIIMEHTaMU aKTUBHOCTH OTJEJIbHBIX HOHOB?

41.Tlepeuncnure OCHOBHBIC nomyiieHUs Teopun JleGas — XIOKKens; MosicHUTe uxX (usmde-
ckuil cMbici. UTo Takoe moHHas atMocdepa? 3anmuimmTe ypaBHEHHS s KO3 dUIIMeHTa
AKTUBHOCTH B MEPBOM, BTOPOM U TpeTheM mpuOmmkeHun teopun Jlebas — Xrokkens, mo-
SICHUTE BEJIMYUHBI, BXOJISAIINE B OTH YPABHECHHS.

42 B KakMX CHCTEMax BO3HUKaeT MU(PPY3MOHHBIN moTeHHran? B uém npuuuHbl €ro BO3HUK-
HOBEHHS U CITIOCOOBI YMEHBILIEHUS TPU AIEKTPOXUMUYECKUX U3MEPEHUAX?

43.Kak cBs3aHbl MEXIy COOOH yenbHas 3JEKTPOIPOBOIHOCTh PACTBOPOB IJIEKTPOIUTOB U
SKBUBAJIEHTHAsA AJIEKTPONPOBOAHOCTh 3JIEKTPOJUTOB B pactBope? Kak oHM 3aBuCAT OT
IIPUPOJIBI JIEKTPOIIUTA, PACTBOPA, KOHIIEHTPALIUHU 3JIEKTPOIUTA U TEMIIEPATYPHI?
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44 YTo Ha3bpIBAIOT YMCIOM IIEpEHOCA MOHA B pacTBope? Kakne U3BECTHBI METO/IbI UX OIpee-
neHus?

45.Kakyro BeIMUMHY Ha3bIBaIOT MOJIBUKHOCTHIO HOHA B pacTBope? IlosicHUTe 3aKOH HE3aBU-
CUMOT0 JIBHXeHUs noHOB Konbpayma.

46.1ToueMy M KaK MOABMKHOCTH MOHOB, SKBUBAJICHTHBIE AJIEKTPOIIPOBOTHOCTH JIEKTPOIUTOB
U YHCeJl IIepeHOoca MOHOB 3aBUCAT OT KOHILIEHTPALIUU 3JIEKTPOJIUTA B pamKax Teopun [ebdas
— Xrwokkens — Onzarepa? OObsICHUTE, IOYEMY IIPU JABM)KEHUU HOHOB B PaCTBOPE BO3HUKa-
10T DJIEKTPOPOPETUUECKUIA B PEIaKCallMOHHBIN 3P HEKTHI.

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

48.Kak ¢ MOMOIIBIO0 ANEKTPOXUMUYECKOTO MOTEHIMaNa (GOPMYIUPYETCS YCIOBUE 3IEKTPO-
XMMHUYECKOT'O pPaBHOBECHS Ha rpaHuUIle pa3ziena ¢as.

49.TlosicHuTe, B KAKOM CIIydae DJIEKTPOXHUMUYECKAs el HAXOAUTCS B COCTOSIHUU TEPMOIH-
HaMU4ecKoro paBHoBecus. Kakas BennunHa HazbiBaeTcs nekTpoaBmxkymen cuoit (3/1C)
raibBaHnueckoro snementa? 3amumute Gopmyny Heprera u ypaBHenue ['nb0ca — 'enb-
MmroJbia. [TosicHUTE, 9TO HA3BIBAIOT JEKTPOTHBIM MTOTCHIIUATIOM.

50.ITpuBenure npumep KinaccuUKaIMK SIEKTPOAOB U EKTPOXUMUUECKHX Ieneil.

51.Kak TepMoauHAMUYECKHE XapaKTEPUCTHKN XUMUIECKUX peakiuil, KO3 (OUIIHMEHTH aKTHB-
HOCTHU U YHCJIa IEPEHOCA ONPEACISAIOT ¢ IOMOIIbI0 n3Mepenus D1C?

XuMHUecKasi KMHETUKa
52.IlosicHUTE OCHOBHBIE MOHATUS XMMHUYECKOW KMHETUKU: CKOPOCTh PEaKIMH, KHHETHYeCcKas
KpHUBasi, KHHETUYECKOE YpaBHEHHE, KOHCTAHTa CKOPOCTH, MOPSIIOK PEaKLUu, MOJEKYIsp-
HOCTb 2JIEMEHTApPHON PEAKINH, PEAKIIUN IEPEMEHHOTO MTOPSIKA.

53.ChopmynupyiiTe KHHETHYECKUN 3aKOH JeWcTBUS Macc. Kak /Ui M3BeCTHOTO MEXaHW3Ma
PEaKIuu COCTABISAIOTCA KUHETHUECKHe ypaBHeHUa? UTo Takoe mpsiMasi 1 oOpaTHas 3a1a4u
KMHETUYECKOro aHaamn3a’?

54.Ilosicuute, MOYeMy KOHCTAHTBI CKOPOCTH XUMUYECKUX PEAKIIUN 3aBUCAT OT TEMIIEPATypHI.
3anummTe ypaBHeHue AppeHunyca. Kakas BenmnunHa Ha3bIBA€TCS SHEPTUEH aKTHUBAIIUN?

55.Kakumu ypaBHEHUSMHU ONUCHIBaeTCs GopMaibHasi KUHETHKA HEOOpaTUMbIXE peakluil HY-
JIEBOT0, IIEPBOT0, BTOPOTO U TPETHETO MOPSAIKOB?

56.Kaxue n3BecTHBI METO/IbI ONPEAETICHUS OPsI/IKAa peaKkiuu?
57.Kak onpenenuth KOHCTAHTY CKOPOCTH XUMHUYECKOH peaKIMK U3 ONBITHBIX JAaHHBIX?

58.Kakue peakuuu Ha3bplBaloT cI0XHBIMU? ChopMynupyidTe NPUHIUI HE3aBUCUMOCTHU dJie-
MEHTapHbIX cTagni. Kak mo M3BECTHOMY YpaBHEHHIO XMMHYECKOM PEAKIMH COCTABIISIOT
JUIsl He€ KNHETUYECKOE ypaBHEHUE?

59.Kakumu ypaBHEHUSIMU ONMCHIBaeTCs (popMaabHas KHHETHKA OOPaTUMBIX PEaKLUi MepBo-
ro nopsaaka? Kak anemMeHTapHble KOHCTaHTBI ONPEAETSAIOT U3 ONBITHBIX TaHHBIX?

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

61.Kakumu ypaBHEHUSIMU OMUCHIBaeTCS (opMabHAss KUHETHUKA TIOCIEI0BATENbHBIX PEAKITHIA
Ha MpUMepe BYX HEOOpaTUMBIX peakuuil mepBoro nopsaka. Kak Ha rpaduke BBITIAIAT
KMHETUYECKUE KPUBbIE HAKOIUJICHUS OT/IETbHBIX MPOAYKTOB.

20



62.Uto Ha3bIBAIOT 3JEMEHTApHBIM aKTOM XMMHUYECKOW peakuuu? UTO Ha3bIBaIOT SHEprHen

AKTHUBAIlNH. Kax BBIIIINUT ITOBCPXHOCTDH MMOTECHIIHAILHOMN OHEpIrun XHUMHYSCKOM pCaKHI/II/I?

63.IlosicHuTe METO/A MEePEXOJHOTO COCTOSHUS (aKTMBHPOBAHHOTO KOMILIEKCA). YKaKHUTE

CBOMCTBa aKTMBHPOBAHHOTO KOMILIEKca. Kak METooM CTaTMCTHYeCKOW TepMOIMHAMUKH
NPOBOJUTCS PACUYeT KOHCTAHTHI CKOPOCTH XMMHUECKOW peakuuu? HazoBUTE OCHOBHEIC
JONYIIEHHUs] TEOPUH aKTHBUPOBAHHOTO KOMIUIEKCca. YTO Takoe TPaHCMHCCHOHHBIN K03(-
durment?

64.I1losicHUTE TEOPHIO COyIapeHUl B MPUMEHEHUH K OUMOJIEKYIISIPHBIM PEAKIIUSIM.

9.

Bonpock! k KypcoBBIM K3aMeHaM

XuMuueckas TCpMOAUMHAMHKA

N3menenne sneprun ['m66ca u saeprun ['enpmMronpina B XUMUYECKOH peakiiui. XuMuie-
CKasl IEPEMEHHasl.

VYpaBHeHUe H30TEpMbI XUMHUECKOW peaknuu Bant-I'odda. Onpenenenrne HanpaBiIeHUsS
CaMOIIPOU3BOJIBHOTO MPOTEKAHNS XUMUYECKOW pEakLUU 110 HAa4aJIbHOMY COCTaBYy pEak-
IUOHHOU CMECH.

3aKoH ﬂeﬁCTBYIOHlHX Macc. Pa3zanunbie BUBI KOHCTAHT paBHOBECUA U CBsA3b MCIKAY HU-
MH.

PacueT KOHCTaHT paBHOBECHS XMMUYECKHMX pEaKIHil ¢ MCIOJIb30BaHHEM TaOJIMIl CTaH-
JAPTHBIX 3HAYECHUHN TEPMOJUHAMUYECKUX ()YHKIUI.

3aBUCUMOCTh KOHCTAHTBHl XMMHUYECKON pEeaKkIMu OT TeMIepaTypbl. YpaBHEHHE H300apbl
(M30XO0pBl) XMMUUYECKOH peakuu.

CBsI3b ypaBHEHHE N300apbl U N30XOPbl XMMHUYECKOH peakiuu 1 npuHiuna Jle-latense.

Pacuer koHCTaHT paBHOBECHS XMMUUYECKUX PEaKLUil, HCIOJIb30BaHNE YpaBHEHUH M300a-
PBI U U30XOPBL.

Pacuér n3MeHeHHs SHTAJIBIINKY, BHYTPEHHEW SHEPTUU M DHTPONUU B XMMHYECKOM peak-
IIUH C UCIIOJIb30BAaHUEM ypaBHEHMS N300apbl U N30XOPbl XUMHUECKON PeaKlny.

Biustnue o01iero gaBiaeHUs: peakiimOHHOW cMecH Ha €€ COCTaB.

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

®da3oBbIC PaBHOBCCHUA

OcHoBHbI€ MOHATHUSA: (a3a, KOMIIOHEHT, CTENEHH CBOOOABI. Y ClI0BHE MEX(Pa3HOTO paB-
HOBECHS.

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

@da3oBble qUarpaMMbl OJIHOKOMITIOHEHTHBIX CHUCTEM (BoJa, cepa, Gpochop, TUOKCH]T yT-
neposa).
VYpasuenue Kianelipona, ypasaenue Kinaneiipona — Knaysuyca, ux BBIBOZI.

Pacuértsl ¢ ncnonp3oBannem ypaBHeHuil Knaneiipona, Kimaneiipona — Knaysuyca: nas-
JIeHUs Tapa Haja >KUIKoW W TBEPAOHM (pa3ol, Temreparypsl IUIABICHUS MPH 33JaHHOM
JTABJICHUH, U3MEHEHUS SHTAJIBIINU IIPU (a30BOM IEpeXOoie.
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11.

12.

13.

14.

15.

16.

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

da3oBBIe AuarpaMmbl JIBYXKOMIIOHCHTHBIX CUCTCM «T — K» C HeOFpaHquHHOﬁ pacTBO-
PUMOCTBIO KOMIIOHCHTOB B JKUJIKOM U TBECPAOM COCTOSHHMU. Pazgenenue cmeceit MeTo-
JOM 30HHOH IJIaBKH.

da3oBbIC AuarpaMmMbl IBYXKOMIIOHCHTHBIX CUCTEM «T — X» C OFpaHH‘{eHHOI;'I pacTBO-
PUMOCTBIO KOMIIOHEHTOB B TBEPJAOM COCTOSIHHH.

®dazoBas quarpaMma JBYXKOMIIOHEHTHOM CHCTEMBI «T — K» C KOHIPYDHTHOM TOYKOHU
IUIABJICHUS.

®da3oBas AuarpaMMa JABYXKOMIIOHEHTHON CUCTEMBI «T — 3K» ¢ HHKOHIPYIHTHOM TOYKOU
IUIABJICHUS.

da3oBbIC AuarpaMMbl IBYXKOMIIOHCHTHBIX CUCTEM <GK — II» C HeOFpaHquHHOﬁ pPacTBO-
PUMOCTBIO KOMIIOHCHTOB B )KUAKOM COCTOSAHUMU. ASGOTpOHHBIC CMCCH.

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

JuarpaMMbl COCTOSTHUSL IBYXKOMITOHEHTHBIX CHCTEM <«OK1 — )K2» C OIpaHMYEHHOM pac-
TBOPUMOCTBIO B )KHJIKOH (aze.

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

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

Pacrnipenenenuie TpeThero KOMIOHEHTA MEXY ABYMs *KuaAkuMu ¢azamu. Korppunment
pacnpezneneHus. BelieneHrne KOMIIOHEHTa U3 pacTBOpa METOAOM JKCTpakuuu. OnHo-
KpaTHasi 3KCTpaKLUs, ApoOHas SIKCTPaKIUsl.

TepMoanHaMKKa pacTBOPOB

TepMOI[I/IHaMI/IIIGCKaSI KJ'IaCCI/I(I)I/IKaI_[I/IH pacTBOPOB. I/I,I[CaJ'IBHHe, MMpEaACIIbHO pa36aBneH—
HBIC 1 HCUACAJILHBIC PACTBOPHI.

[TaprmaneHbple MOJIBHBIE BETMUMHBI, UX ONpPENEIeHUE U3 ONBITHBIX JaHHbBIX. I 'paduue-
CKH€ METO/bl (METOJl, OCHOBAHHBII HA OCHOBHOM (popMyrie AJis mapuuaibHON MOJIBHON
BEJIMYMHBI M METOJI OTPE3KOB). AHATUTHUYECKUI MeToJ (10 M3BECTHOI 3aBUCHMMOCTHU
COOTBETCTBYIOILIETO CBOICTBA PACTBOPA OT KOJIMUYECTBA KOMIIOHEHTA B PACTBOPE).

3aBUCHMOCTbD JAaBJIEHUS HACBHIIIEHHOTO IIapa pacTBOPUTEIIS HAJl PACTBOPOM OT MOJIBHOM
JIOJIM PaCTBOPEHHOI'O BellecTBA. 3aKOH Payns. Pacder 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 [ eHpu.

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

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

10.

11.
12.

3aBUCHUMOCTb TEMIIEpATypbl Haudajga KpUCTAJUIM3ALUU PAacTBOPUTENS W3 pacTBOpa OT
MOJISUIBHOM KOHLIEHTpAIMU paCTBOPEHHOI'O BEILECTBA B MIPEJCIIbHO pa30aBI€HHOM pac-
tBOpe. Kprockonmueckuii a¢dexr. Pacuer MonsipHOI Macchl paCTBOPEHHOTO BEIIECTBA
C IIOMOILBIO KPUOCKOIINH.

3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS PACTBOPA OT MOJISUIbHOM KOHLEHTpPALMU PAacTBO-
PEHHOr'0 BEILECTBAa B MpPEENIbHO pa30aBI€HHOM pacTBope. D0YyUIMOCKONUYecKui 3¢-
¢exT. Pacuer MOIsipHON Macchl pacCTBOPEHHOTO BEIIECTBA C TOMOILBIO H0YITHOCKOIHH.

OcmoTHueckoe JaBlieHHuE MpelelbHO pa30aBICHHOrO pacTBopa. YpaBHeHue Bant-
lodda. Pacyer MossipHOI Macchl pacTBOPEHHOTO BEIIECTBA C MOMOIIBIO U3MEPEHUS
OCMOTHYECKOI0 JJaBJICHUS pacTBOpa.

3aBUCMMOCTh TEMIEpaTyphl Hayajga KPUCTALIM3ALMK KOMIIOHEHTa W3 pacTBopa OT
MOJIBHOM JIOJIM BTOPOr0 KOMIIOHEHTA B pacTtBope. Y pasHeHue [lIpenepa.

DNEeKTPOXUMHUS

XUMHUECKUH M 3JIEKTPOXMMUYECKMH CHOCOOBI  OCYLIECTBICHHSI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHON peaklUMU. DIEKTPOXUMHUYECKas 1eNb U €€ KOMIOHEHThI. Onpenene-
HUE TEOPETUYECKON IEKTPOXUMHUH, €€ Pa3zAeibl U CBA3b C 3a7a4aMu MPUKIATHON DJIEK-
TPOXUMHUH.

PazButue mpexacraBieHuit o crpoeHuu pactBopoB snektposmtoB  (T.I'potryc,
M.®apaneii, C.Appennyc). OCHOBHBIE TIOJIOKEHUSI TCOPUU APpPEHUYCa; HEIOCTATKU ITOM
TEOPHH.

OHeprus KpUCTAJUIMUYECKON pEelIeTKH U 3HEeprus coiapBaranuu. MoH-aunonbsHoe B3auMo-
JENCTBHUE KaK OCHOBHOE YCJIIOBHE YCTOMYMBOCTH PACTBOPOB JJIEKTPOIUTOB.

TepMoguHaMUYECKOE OMUCAHUE MOH-WMOHHOTO B3auMozaeucTBUs. [loHATHS cpeaHen ak-
TUBHOCTH U CpefHero kod(hduimeHTa akTHBHOCTH; UX CBSI3b C aKTUBHOCTHIO U KOd(PPu-
[UEHTAMH aKTUBHOCTH OTHEIbHBIX MOHOB.

OcHoBHBbIe nonymieHust Teopun Jlebas — Xrokkens; ux ¢pusndeckuit cMmpica. oHHas at-
Mocdepa. YpaBHeHus sl Kod(puIlMeHTa aKTUBHOCTH B IEPBOM, BTOPOM MU TPEThEM
npubnmxenun teopuu Jledas — Xrokkens.

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

VYaenbHas 31€KTPONPOBOJHOCTh PACTBOPOB 3JEKTPOIMTOB M AKBHUBAJIEHTHASI AJIEKTPO-
IIPOBOAHOCTD 3JIEKTPOJIMTOB B PACTBOPE, UX 3aBUCHUMOCTb OT MPUPOABI 3JIEKTPOJIMUTA,
pacTBopa, KOHLIEHTPALMH JIEKTPOJIUTA U TEMIIEPaTyPBhl.

Yucna MEpeHOCAa NOHOB B PACTBOPEC U METOJAbI UX OIIPCIACICHUS.
I[ToaBM>KHOCTH HOHOB B pacTBOPC U 3aKOH HE3aBUCUMOI'O ABUKCHUA NOHOB Koanayma.

3aBUCUMOCTh MOJABMKHOCTEM, SKBUBAJICHTHON 3JIEKTPONPOBOJHOCTH M YHCEN MEpPEeHOca
OT KOHIIEHTpaluu B pamkax Teopun Jlebas — Xrwoxkkens — Ouzarepa. @u3nuecKuii CMbICI
AIEKTPOPOPETUUECKOTO U peaKkCaliMOHHOTO 3G (HEKTOB MPHU JBMKCHUH HOHOB B PACTBO-

pe.
Dddextsr Buna u Jlebas — danbkeHrarexa.

[ToHsITHE >MEKTPOXUMHYECKOTO MOTEHIIMANIA U YCIOBUE AJIEKTPOXUMHUUYECKOTO PaBHOBE-
CHsl Ha TpaHuIle pasnena ¢as.
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14.
15.

N o g &

10.

11.

12.

13.

PaBHoBecHbie anekrpoxumuueckue nenu u ux IC. @opmyna HepHcra u ypaBHeHUE
['m66ca — I'enpMronbiia. [ToHATHE AIEKTPOIHOTO MTOTEHITHAA.

Knaccudukanus 351eKTpoI0B U SJICKTPOXUMHUECKUX IIETICH.

OmnpeneneHne TEPMOIUHAMUYCCKIX XapaKTEPUCTUK XMMUYECKUX peakinuid, koddduiu-
€HTOB aKTUBHOCTH U YHMCEJl IepeHoca Ha ocHOBe u3Mepenus JDJ1C.

XuMu4ueckasd KUHETHKA

OCHOBHBIE MOHATHUSI XUMHUYECKON KMHETUKU: CKOPOCTh PEaKlUU, KHHETUYECKasl KpuBas,
KMHETUYECKOE YypaBHEHHE, KOHCTAHTAa CKOPOCTH, MOPSAJIOK PEaKIUU, MOJEKYJISIPHOCTbH
3J€MEHTapHOU peaKklnM, PEaKluy MePEMEHHOT0 MOPsAKa.

Kunernueckuii 3aKoH HeﬁCTBHH Macc. CocTaBieHHE KMHETHYECKHX ypaBHeHI/Iﬁ I 13-
BC€CTHOI'O MCXaHU3Ma pCaKIU. HpﬂMaﬂ n 06paTHas[ 3aJa4u KMHCTHYCCKOI'O aHaJlxn3a.

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

HeoOpatumeble peakiinu HyJI€BOTO, IEPBOT0, BTOPOTO U TPETHEr0 MOPSIKOB.
Mertonbl onpeaeneHus nopsijaKa peakiuu.
OrnpenenieHne KOHCTAHTBI CKOPOCTU XUMUYECKON PEAKLIMH 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.

®dopmManbHas KUHETUKA TTOCIIEIOBATEIBHBIX PEaKIMil Ha IPUMEPE JBYX HEOOPATUMBIX pe-
akLMil mepBoro nopsaka. Knunernueckne KpuBble HAKOIUIEHUS OTJEIbHBIX TPOAYKTOB.

DneMeHTapHbIe aKThl XUMUYECKUX PEaKUUd U (PU3NYECKUN CMBICT SHEPTUU aKTHUBALUU.
IToBepXHOCTH MOTEHLIUAILHON SHEPTUU.

MeTto1 mepexoqHOro COCTOSIHUS (aKTUBHPOBAHHOTO Komiuiekca). CBoiicTBa aKkTUBUPO-
BaHHOTO KoMIuiekca. CTaTUCTUUECKHUH pacdyeT KOHCTAHThl CKOpOoCcTH. OCHOBHBIE TOMyLIe-
HUS TEOPUH AKTUBUPOBAHHOTO KOMILJIEKca. TpaHCMUCCUOHHBINA KOG (UIIUEHT.

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

[Tpumeps! OMIETOB K SK3aMEeHAM

OI'bBOY BO «KybaHCcKkHil TOCY/1apCTBEHHBI YHHBEPCUTETY
DakynbTeT XUMHUH U BBICOKUX TEXHOJOTUM
Kadenpa pusnueckoit xummu
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 PEAKIIUN C UCIIOJIb30BAHUEM Ta0JIALL CTaHgapT-
HBIX 3HAYCHUH TEPMOJUHAMUYECKUX (PYHKLUH.

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

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

®I'bOY BO «KybaHckHii rocyJapCTBEHHBIN YHUBEPCUTET
dakynbTET XUMHH B BBICOKHX TEXHOJOTHUMA
Kadenpa pusngeckoii xumun
Hanpasnenue 04.03.01 Xumus, 2018-2019 yu. ron
JuciumimHa «@uzndeckast XuMus», 9acThb 2

DK3AMEHAIIMOHHBII BUJIET Ne 2.

1. Xumuueckuii U 3JIEKTPOXUMHUYECKHH CIIOCOOBI OCYIIECTBICHUS! OKUCIUTEIHHO-
BOCCTAHOBUTEIBHOM peaKIuU. IJICKTPOXUMUYECKAs IIENb U €€ KOMIIOHEHTHI.

2. ®opMarbHas KUHETHKA O0paTUMBIX peakluii nmepBoro nopsaka. OnpeneneHue dJeMeHTap-
HBIX KOHCTAHT U3 OTBITHBIX JTAHHBIX.

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

OneHouHble cpesicTBa JUIsl MHBAIMIOB U JIULL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10-
POBBS BEIOMPAIOTCS C YUETOM MX MHAMBHUIYAJIbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH.

— IIpU HEOOXOJMMOCTH MHBAJIMJIAM U JIMILIaM C OTPaHUYEHHBIMHU BO3MOXXHOCTSMU 3]10-
POBBS IPEOCTABIISAETCS TONOJHUTEIBHOE BpeMs Ul MOATOTOBKH OTBETAa HA SK3aMEHE;

— MpU TPOBEJICHUH MPOLETYPhl OLICHUBAHUS PE3yJIbTaTOB 00yYeHHs MHBAINU/OB U JIMIL
C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI IIPEyCMaTPUBAETCSI UCIIOJIB30BaHNE TEXHUYE-
CKUX CPEJCTB, HEOOXOJAUMBIX UM B CBSI3U C UX MHAMBHUIYaTbHBIMU OCOOEHHOCTSIMU,

— [pU HEOOXOIUMOCTHU JUIsl 00Yy4YalOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 37/10-
POBbSl M MHBAIMJOB MpOIElypa OLICHUBAHUS PE3yIbTATOB OOYUEHUS MO TUCHUIUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponetypa olieHMBaHMS pe3yabTaToOB 00yYEHHsI HHBAJIHMJIOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 370POBbsI [0 JUCUUIUIMHE (MOJYJIO) MpeaycMaTpUBaeT IpPelOCTaBIIEHUE
uHpopManuu B popMmax, aJanTUPOBAHHBIX K OIPAaHUYEHHUSIM UX 3/J0POBbS M BOCIIPHUATHUS MH-
dbopmaruu:

JUid U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapyIEeHUsAMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyLIeHUsSIMH OIIOPHO-JBUTATEIBHOTO alapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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S. IlepeyeHb OCHOBHOM W JONOJHUTEJIbHON y4eOHOH JHTEpaTypbl, HEO0X0AUMOIT
JJISE OCBOEHM Sl JUCUMILIMHBI (MOXYJIs)

5.1 OcHoBHast IUTEpaTypa:

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

2. OcHOBBI (HU3NYECKON XMUMHH: y4eOHOE ITOCOOME JIJIsl CTYIeHTOB BY30B (B 2 4.). Y. 1.
Teopus. B.B. Epemun u ap. M.: BUHOM. Jla6oparopus 3nanwmii. 2013. .

3. OCHOBBI (PU3UYECKON XMUMHH: y4eOHOE MTOCOOME IJIsi CTYICHTOB BY30B (B 2 4.). Y. 2.
3anauun. B.B. Epemun u ap. M.: BUHOM. Jlaboparopus 3Hanuii. 2013. .

5.2 JlononaHUTENIbHAS JIUTEpATYpa:

1. ®usnueckas xumus [ INEKTPOHHBIN pecypc] : yueOHoe nmocodue / I'. B. bymunopo-
Ba, 0. I'. TamsmernunoB, X. M. fpomesckas, B. I1. bapabanos ; MunuctepcTBo 00pazoBa-
Hus ¥ Hayku Poccun, @enepalibHOE rocyaapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE yupe-
JKJIEHUE BBICIIETO NMpodeccuoHanbHOro oopa3oanus KazaHckuii HAMOHAIBHBIN UCCIIET0BA-
TEJIbCKUI TeXHONOrn4eckuii yausepcutet. - Kazanp : 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 karamus.

6. Ilepeuyenb pecypcoB MH(OPMANHMOHHO-TEJEKOMMYHHMKAIMOHHON ceTn «UH-
TepHeT», He00XOAUMBIX /IJIS OCBOCHUS AUCHMIIMHBI (MOLYJI51)
1. eLIBRARY - Hayunas snextpoHHas 6ubiamnoreka (MockBa)
http://elibrary.ru/
2. DNeKTpOHHAs KOJUICKIHS HAYYHOW M TEXHHYECKOH IMOIHOTEKCTOBOW M OMOINO-
rpadudeckoit nadopmarmu ScienceDirect
http://www.sciencedirect.com

7. Meroauyeckue YKa3aHMsl Ui OO0y4aloIIUXCA IO OCBOCHHIO JHCUMILIMHBI
(Mmoxy.ns)

VYcnemHoe 0OCBOEHHE IUCLMILIMHBI IPEANOJaraeT aKTUBHOE, TBOPYECKOE Yy4acTue
CTYZIEHTA ITyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

OO0mre peKoMeHTauu
V3ydyeHrne AUCHMIUIMHBI CJIEIyeT HayuHATh C MpopaboTKU pabouell mporpamMmbl,
0co0oe BHUMaHHUeE, yeIsis IelsIM B 33J1a4aM, CTPYKTYpe U COJCPKaHUIO Kypca.

CamocrosiTenbHas paboTa MPOBOJUTCS C LENbIO YTIyOJIeHHs 3HAaHUHM MO JUCIUILINHE
U TIPEyCMaTpHUBAET:

- YTEHUE CTYJEHTaMH PEKOMEHJOBAHHOW JIUTEPATYPhl U YCBOCHHE TEOPETUUYECKOTO
MaTepuaia JUCLUIUINHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHET-UCTOUHUKAMU;

- IOATOTOBKA K 3a4eTy.

[InanupoBaHue BpEMEHU Ha CAMOCTOSITENbHYIO paboTy, HEOOXOJMMOro Ha M3y4YeHUeE
HACTOSIILEH AUCHUILIMHBI, CTYJCHTaM JIy4Yllle BCEro OCYILECTBIIATh Ha BECh CEMECTp, Mpeay-
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CMaTpuBas IIPU 3TOM pEryJsipHOE MOBTOPEHME MPOMAEHHOro0 Marepuana. Marepuain, moiy-
YEHHBIH Ha JIEKLIUAX, HEOOXOAUMO PETYISPHO JIOMOJIHATh CBEACHUSAMH U3 JIUTEPATYPHBIX HC-
TOYHHUKOB, IPUBEJICHHBIX B paboueil mporpaMMe JAUCIUILTHHB.

Paborta ¢ KOHCIIEKTOM JIEKIIAI

[TpocMOTpUTE KOHCIEKT cpa3y IOCie 3aHATHH, OTMEThTe MaTepHajl KOHCIICKTa
JICKIIMH, KOTOPBIH BBI3BIBACT 3aTPYTHEHUS JUIsA MOHMMaHus. [lombITaiiTech HAWTH OTBETHI Ha
3aTpyIHUTENBHBIE BOMPOCHI, HCIIOJIb3Ysl PEKOMEHIYEeMYI0 TUTepatypy. Ecinu caMocTosTenbHO
HE yJaJI0Cch pa3o0paThCs B MaTepuaie, CPopMyIupyiuTe BOMPOCH U 00paTUTECh 3a TTOMOIIBIO
K MPEnoIaBaTei0 Ha KOHCYJIbTAIlMU WINA ONFbKaiiel Jekuuu. PeryiaspHo OTBOIUTE Bpemst
JUISL TIOBTOPEHHUsSI MPOUJICHHOIO MaTepuaja, MPOBEPsss CBOW 3HAHHS, YMCHHS M HaBBIKH I10
KOHTpOJIBHBIM BOHpOCﬂM.

Brinonnenue madbopatopHbix padboT

Ha 3anatuum nonyudute y npenojasarens rpaduk BbIITIOJHEHHUs JaO0paTOpHBIX padoT.
[TonyuuTe Bce HeoOxoauMoe MeToanueckoe obecneuenue. Ilepen nocemenuem nabopatopuu
U3y4UTE€ TEOPHUIO BOMPOCA, NPEANONIaraéMoro K HCCICIOBAHUIO, O3HAKOMBTECH C
PYKOBOJICTBOM I10 COOTBETCTBYIOIEH padoTe U MOATOTOBHTE MPOTOKOJ IIPOBEACHUS paboThI,
B KOTOPBIN 3aHECUTE:

— Ha3BaHue paboThl;

— 3arOTOBKH TaOJHMIL JJIS 3aII0THEHUS SKCIIEPUMEHTATBLHBIMU JTAHHBIME HAOIIOACHU;

— ypaBHEHHUS XMMHYECKHX PEaKIHi MpPEeBPalICHUH, KOTOpbIE OYIYyT OCYIIECTBICHBI
IIPU BBINOJIHEHUH SKCIIEPUMEHTA;

— pacueTHble (POPMYIIBI.

Odopmienne 0TY4ETOB JOHKHO TIPOBOJUTHCA TIOCIE€ OKOHYaHUA palboThl B
nabopatopun. Jlns TOATOTOBKM K  3allUTe OT4YeTa CleAyeT MpOoaHaIU3UpOBaTh
OKCIIEPUMEHTAIBHBIE PE3yNbTAaThl, COMOCTABUTh HMX C W3BECTHBIMH TEOPETUYECKUMHU
MOJIOKEHUSAMH, CHPAaBOYHBIMU WM JIMTEPATYPHBIMHU JIaHHBIMH, OOOOIIUTH pPE3yIbTaThl
MCCIIIOBAaHMI B BUJIE BHIBOJIOB 11O paboTe, OJrOTOBUTH OTBETHI Ha BOIPOCHI, TPUBOJANMEIC B
METOAMYECKHX YKAa3aHUAX K BBIIIOJIHEHHUIO JJAOOPATOPHBIX padoT.

Meroanueckue peKOMEHAALMH IIPENOJaBaTENAM 10 METOAUKE IIPOBENCHNS OCHOBHBIX
BUJIOB Y4€OHBIX 3aHATUN

Jlexkunn

Metoanka yTeHus JIEKITUN

Jlex1uu SBASIOTCS OJTHUM U3 OCHOBHBIX METOAOB OOYYECHHUS 1O JUCIHUILTUHE, KOTOPHIE
JIOJIKHBI peIIaTh CIEAYIOIINE 3a1a4Uu:

— HW3JIOKUTh BAXHEHIIMN MaTepuall NIPOrpaMMbl Kypca, OCBEIIAIOIMIMI OCHOBHBIE

MOMEHTHI;

— Ppa3BUTh y CTYJICHTOB IOTPEOHOCTh K CaMOCTOSTENbHON paboTe Haj yuyeOHOH u

HAay4YHOU JIUTEPATYpPOU.

['maBHOM 3a1a4eil KaXX10M JIEKIIMU SBJISIETCS] PACKPBITHE CYIIIHOCTH TEMbI U aHATU3 €€
TJIaBHBIX MOJIOKEHUH. PekoMeHayeTcst Ha MepBoOM JIEKLIMU JOBECTH /10 BHUMAHUS CTYACHTOB
CTPYKTYpPY Kypca U €ro pa3jieibl, a B JajJbHEUIIEM YKa3blBaTh HAYaJIO KaXKJI0ro pasjiena, CyTh
U €ro 3aJayi, a, 3aKOHYMB H3JI0XKEHHUE, MOABOIUTH UTOT IO 3TOMY pa3zieiy, YToObl CBA3ATh
€ro €O CIEIYIOLIUM.

ConeprkaHue JEKIH

Conepkanue JIEKIHMA ompenenseTcss pabodeil mporpammoit kypca. HeoOxommumo,
9TOOBl KaXKAas JIEKIHsS OXBaThiBala M HCYEpIbIBAJla OINPEACTICHHYI0O TeMy Kypca U
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npezcTaBisiia coO0i TOTHYECKH BIOJHE 3aKOHUYEHHYIO paboty. Jlydine coOKpaTuTh TeMy, HO
HE JOIyCKaTh IIepepblBa €€ B TAKOM MECTE, KOIJa OCHOBHAs W€ CIIE IMOJIHOCTBIO HE
packpsbITa.

JlaGopaTopHble 3aHATHS

Metoauka poBeAeHNUs 1TaOOPATOPHBIX 3aHATUI

Llenssmu npoBeneHust 71a00paTOPHBIX PAOOT SABIISIOTCA:

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

IOJITBEP K ICHUS TI0JIOKEHUHN TEOPUH;

— 00y4eHME CTYIEHTOB YMEHUIO aHAIU3UPOBATh MOIYYEHHbIE PE3YIIbTATHI;
— KOHTPOJIb CAMOCTOSITETILHON pabOThI CTYIEHTOB IO OCBOSHHIO Kypca;
— 00y4eHne HaBbIKaM IPO(EeCCUOHATTLHOM e TEIIbHOCTH

[lenu naGopaTOpHOTO NPAaKTUKyMa JOCTUTAIOTCS HAWIy4LIMM 00pa3oM B TOM cllyyae,
€CJIM  BBIIOJIHEHUIO JKCIEPUMEHTa IMpPEALIECTBYET ONpEICNICHHAas IOATrOTOBUTEIbHAS
BHeayauTopHas pabota. [losTomy mnpenojaBarenb 00si3aH JOBECTH JIO BCEX CTYIEHTOB
rpaduK BBIOJHEHUS JIA0OPAaTOPHBIX paboOT ¢ TeM, YTOOBl OHHM MOTJIM 3aHUMATHCA
1eJIeHaNpaBIeHHON JOMAIIHEeH MOrOTOBKOH.

[lepen HayasoM O4YEpEAHOIO 3aHATHS IPENojaBaTellb JIOJKEH YIOCTOBEPUTHCS B
TFOTOBHOCTH CTYJECHTOB K BBIIOJHEHHIO Ja0OpaTOpHOl paboThl myTeM KOPOTKOTO
co0ecei0BaHUs U NMPOBEPKHU HAIMYUS Y CTYAEHTOB 3arOTOBJIEHHBIX IIPOTOKOJIOB IIPOBEICHUS
paboTHI.

8. Ilepeyenr  MH(OPMAUMOHHBIX  TEXHOJIOTHMH, MCHOJb3yeMbIX MPH
OCYIIeCTBJICHMH 00pa30BaTeJbLHOI0 Imponecca mno JAUCHHILIMHE (MOoAyJw) (mpu
HEO0XO0UMOCTH)

8.1 IlepeyeHb HE0OX0AMMOTI0 NPOrPAMMHOI0 00ecTieYeHus!
1. MS Office (Word, Excel, PowerPoint).
2. TlporpamMmMHOe obecrieueHue IS CIA0OBHISTITHX.

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

9. MarepuajibHO-TeXHUYecKasi 0a3a, HeoOXoaMMasi I OCylIeCTBJIeHUsI 00pa3o-
BaTEJbHOI0 MPoLecca Mo AUCHUIINHE (MOAYJII0)

MarepuanbHO-TEXHUYECKOE 00€CTIeYeHNE U CIIUTUTMHBI

Ne Bun pabor
(MOJyJIs) M OCHAILIEHHOCTh

1. JlexiMOHHBIE 3aHATHS | Y4eOHast ayIuTOpHs IS MPOBEACHUS 3aHSATHHA JEKIIHOH-
Horo tumna, aya. 322c, yn. CraBpononbckas, 149. Kowm-
IJIEKT y9eOHOM Mebenu, JOoCKa-d3KpaH yHUBEpCcalbHasl, KO-
POTKO(OKYCHBI MHTEPAKTUBHBIM IMPOEKTOp, MYyJIbTUME-
nuiiHas kadeapa.

2. CemuHapckue 3aHaTusl | YueOHast ayJuTOpHs JJIsi MPOBEISHUSI 3aHATUN CEMUHAp-
ckoro tuna — aya. 332, kopn. C (ynuna CTtaBpornoiabckas,
149). KomrmiekT yueOHOUM MeOenu, MeaoBas JI0cKa, mepe-
HOCHO€ MYJIbTHMEIMIHHOE 000pyI0BaHHE

3. JlaGopatopHbpie 3aHs- | YueOHBIC TaOOpATOPUH YKOMIUIEKTOBAaHHBIC, CIICIIHATU3H-
TUS pPOBaHHON MeOeNbl0, BBITSDKHOW CHUCTEMON BEHTHIISAINH,
MEJIOBBIMH JIOCKaMH, CPEJCTBAMHU IMOXApHOW 0Oe30macHO-
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CTH W OKa3aHUs MEpBOH MEIUIIMHCKOM momolnu, Jadopa-
TOpPHBIM OOOpymoBanuem — aya. 334, kopmn. C (ynuma
Crasponoibckast, 149):

- TEpMOCTaT;

- y4e0HO-1a00paTOPHBIN KOMILIEKC «XHUMHUSY;

- IEpCOHAIbHBIA KOMIIBIOTED;

- KOK-3;

- pH-meTp;

- mynsTMeTp AKTAKOM ABM-4084 — 4 mirt.;

- KOHJTYKTOMETD;

- peppakTomeTp;

- TIOJISIPUMETD;

- IYEUKU KOHJYKTOMETPUYECKHUE.

- UCTOYHUK MUTAHUS TOCTOSHHOTO TOKa CTa0MIM3UPO-
BaHHBIN B5-49;

- BoJIsIHAs OaHs.

['pynnoBeie (MHAUBU-
NyajabHble) KOHCYJbTa-
TUN

VYyeOHast ayautopus JUIsl IPOBEACHUS 3aHATUN CEMHHap-
ckoro tuna — ayna. 332, kopn. C (ynuna CtaBpomnonibckas,
149). IlepeHocHOe MyapTUMEANIHOE 000pYI0BaHUE.

Tekymuid  KOHTPOJIb,
MPOMEXKYTOUHAsi aTTe-
cTanus

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

CamocrosiTenpHast pa-
6ota

KaOuHeTsl 1 caMOCTOSTENBHONW pabOThI, OCHAIICHHBIE
KOMITBIOTEPHON TEXHUKOW C BO3MOYXKHOCTHIO TIOKITFOUCHHSI
K cetn «HTEepHET», MPOrpaMMOil SKpaHHOTO yBEITHMYCHHS
U obOecrieueHHbIE JOCTYIIOM B 3JIEKTPOHHYIO MH(pOpPMALU-
OHHO-00pa30BaTENbHYIO Cpely YHUBepcHTeTa — ayn. 329
kopn. C, ayn. 140 (ynuna CraBponosibckas, 149).
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