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1 Ileas AUCUMIIHHBI.

B pesymbraTe OCBOEHHS [aHHOW IMCUMIUIMHBI Yy OOydYaromerocs JIOJDKHBI OBITh

copMHpOBaHbI KOMIIETCHIINA OCHOBHON Mpo(eccHOHaNbHONH 00pa30BaTENbHON MPOrpaMMbl
OakanaBpuata (nanee - OITOIT): ITK-3.

Coneprxanre KOMIETSHIINH KaK MIIAHUPYEMBIX PE3yIbTaTOB O0YUYEHHUS MO TUCIUILIMHE

cM. Tabmaunel 1, 2 u 3.

1.1dopmupyemblie KOMIETEHUNH
Tabnuma 1 - DopMupyembie TUCITUTUIMHON KOMITETEHITUN

HammenopaHnue Buga HauMmeHoBaHuE Ko n HazBaHNE KOMIICTCHITUH
KOMICTCHIMH KaTeropuu (TPyIIIIbI)

KOMIIETEHITU I
[TpodeccrnonanpHas [T1K-3 CrocoOeH UCToIh30BaTh 3aKOHBI

U METOAblI MaTEMAaTHKHU, €CCTCCTBCHHBIX,
FyMaHI/ITapHI)IX U DKOHOMHYCCKUX HayK
pu
3aJa4, HpI/IMeHﬂTB Ha HpaKTI/IKe HaABBIKH
MIPOBEICHHUS 154
HCCIICIOBAHNH, B
E)KCHepI/IMeHTaHBHBIX

pemeHnu  TpodeccuoHaTbHBIX
OTIMCAHUS

TOM YUCJIC

1.2 lecKkpunTOpHbIE XapAKTePUCTHKH TOCTHKEHHUS KOMIIEeTeHIU
Tabmuma 2 — JleckpuntopHbIe XapaKTEPUCTUKH KOMITETEHIIUH, (POpMHUPYyEeMbIe TUCITUTITNHON

Kon 1 na3panue
KOMIIETEHIIHUU

JeckpuntopHbie
XapaKTePUCTUKHU TI0
OIIOIT

JIMCIMIUTMHBI U IPAKTHKH,
dopmupyromue kommereniuo OITOIT

I[IK-3 CnocobeH HCIIOJIb30BaTh
3aKOHBI M METOJBI MATEMAaTHKH,
€CTECTBCHHBIX, TYMaHUTAPHBIX U
SKOHOMHUYECKHX HayK pH
pemieHuH  TPO(GECCHOHATBHBIX
3aJla4, TPUMEHATh Ha IPaKTHKE
HABBIKW TIPOBEACHHUS U OIHUCAHUS
HCCIIEIOBAHUN, B TOM 4YHCIIE
AKCIEPUMEHTAIbHBIX

IK-3.1 Hcnonb3yer
METOJIbI PEIICHUs 3aad
B obnactu
TeXHOC(EPHOU

0e30I1aCHOCTH c
IIOMOII[LI0 3aKOHOB U
METOJIOB MaTEMAaTHKH,
€CTECTBEHHBIX,

I'yMaHHUTaPHBIX u

O9KOHOMHUYCCKUX HAYK

b1.0.04 ®msuxa

b1.0.05 Xmmus

b1.0.10 Temnoduzuka u
THpOra30AMHAMUKA

b1.0.12 DnexkTpoHuKa U 3JIEKTPOTEXHUKA
b1.0.13 Merpomnorust, CTaHOapTH3aIMi M
cepTuduKanus

Bb1.0.14 Teopus ropenus u B3pbiBa
b1.0.19 Beenenne B mpodeccHOHATBHYIO
JIeATENBHOCTD

b1.0.24 DxoHOMHKa OXpaHbI
MPON3BOJCTBEHHON 0€301TacHOCTH
b1.B.IB.03.01  Opranuzanus
HCCIIEIOBATENbCKON eI TENbHOCTH
b1.B./IB.03.02 ITaTenTOBe NeHNE
Bb2.B.01(IT) IlponsBoacTBeHHAsT MpaKTHUKa
IIpodwmibHas mpakTHKa.

®DT/1.02 N30pannble riaBbl GPU3MIECKOi
XMMHHU

Bb3.01 IToxroroBka k mpormeaype 3amuThl i
3aIUTa BEITYCKHON KBAJIM(UKAIIIOHHON
paboTHL.

pyZa H

Hay4JHO-




Tabnuua 3 — 3Hanus, yMeHus1, HaBBIKK, (POpMUpYyEMbIe TUCIUILTHHOMN

Kon u Ha3BaHue | Unnukaropel goctwxkeHus | 3HaHusi, ymeHus, HaBblku (3YB),
KOMIICTCHIUH KOMIICTCHITUH, dbopMUpyeMBbI€ TUCITUTUIMHOM
3aKpeIUICHHbIC 3a
JHUCHMILIMHOMN

IK-3 Croco6en | TTK-3.1 Ucnonb3yet | 3HATH:

WCIIOJIb30BaTh 3aKOHBI W | METOJbI PEIICHUs 3a/7a4 B | -OCHOBHBIE 3aKOHBI XHMHYECKOM U

METO/IbI MaTeMaTHKH, | 001acTH TEXHOC(HEPHOH | CTATHCTUICCKOM TEPMOIMHAMUKH,

€CTEeCTBEHHBIX, 0€30I1aCHOCTH C IIOMOIIBIO | XUMMYCCKON KHHECTHKH U KaTajau3a,

T'yMaHUTAPHBIX H | 3aKOHOB i METOJIOB | MEXaHHU3MOB XHMHMUYECKHX PEaKIHi,

SKOHOMHYECKUX HayK | MaTEMaTHUKH, TEOpUU  pacTBOpPOoB M (Ha30BBIX

npu pEIIeHNH | ECTECTBEHHBIX, paBHOBECH1, STIEKTPOXUMHH.

pohecCHOHATBHBIX T'YMaHUTAPHBIX " | YMeTh:

3a/a4, TPUMEHATH Ha | SKOHOMUYECKHUX HAYK -peiaTh THUMOBBIE (U3HKO-XUMUUYECKHE

MPaKTUKE HaBBIKU 3aJIa4H, OTIPeNIeTATh KOHCTaHTEI

MPOBEJCHUSI U OTHCAHUS PaBHOBECHI M CKOPOCTEH XHMHUYECKHX

HCCIENOBaHUN, B TOM peaKIuii.

qHciie Bmaners:

AKCIIEPUMEHTAIIbHBIX -MEeTOJaMHU pacuera
TEPMOJMHAMUYIECKUX rapameTpoB
peaknuii, METOJaMH MOJICITUPOBAHUS

XUMUYECKUX TPOIIECCOB M TOCTPOCHUS
JTuarpaMm

2 O0BbEM M TPYA0EMKOCTH JUCIHUIJIMHBI IO BUAAM y4eOHbIX 3aHATHI.

@DopMBbI IPOMEKYTOUHOM ATTECTALUM.
Tabmuma 4 — O6beM U TPYJ0EMKOCTh JUCITUTIIMHBI 1T0 BUJIaM yUeOHBIX 3aHATUH

06 61O 6 O06béM yacoBno popmam
niasi TPYAOEMKOCTh W BHJBI y4eOHO# paboThI 10 N
JMCIUIUIAHE, TPOBOIUMBIC B Pa3HBIX opmax 050 0300 350
1 O6mias TpyA0eMKOCTb JTUCITUTIIMHBI 712 72
2 KonrtakTHas paboTa 0Oydaroniuxcs ¢ IperojaBareiieM 36 14
(o Buam y4eOHBIX 3aHATUI) (BCETO)
AynutopHas paboTa (Bcero): 36 14
B TOM YHCJIC:
JIEKLIUA 18 6
MPAKTUYECKHUE 3aHSATHS, CEMHUHAPBI 18 8
MPAKTUKYMBbI
nabopaTopHbIe pabOThHI
B MHTEPAKTUBHOU hopme
B 2JIEKTPOHHOU (hopme
3 CamocrosiTenbHas pabota o0ydarouuxcs (Bcero) 36 54
4 TIpoMmexxyTouHas arTecTanusoOydJaromerocs- 3auet/ 4
00BEM YacoB, BBIJICIIEHHBIN Ha TPOMEKYTOUHYIO aTTECTAIHIO!




3. YueOHO-TeMaTHYeCKAauil IUVIAH U COAepPKaAHUe TUCHUILINHBI.

3.1 YueOHO-TEeMATHYECCKUH IJIAH

Taomuua 4 — YueOHO-TeMAaTUYECKUH TUIAH

JUIsL OYHOU (POPMBI 00yIEHUS

. Buabl yueOHbIX 3aHATHIA, BKJIIOYASsI
§ CaMOCTOSITEILHYIO padoTy
=] o
z 00YUYAKOIIHUXCH M TPYA0eMKOCTh
55 § yqaron pyA ®opmbI
Ne Pa3nen g¢es (B yacax) TeKylIero
l'[/l'[ )IHCHI/IHJ]I/IHLI E ay}II/ITOpHLIe cCaMoCTOATEJIbHAA KO]—[TpO.]Iﬂ
= y4eOHbIe 3aHsITHS paGora yCIeBAEMOCTH
o0yyarommxcst
Bcero JIEKIIHH ceMm—lapH,
npaKTu‘{ecxne
3aHATHA
1. | ArperatHoe 12 3 3 6 Tect
COCTOSJHUC
BCIIICCTBA
2. | Xumnueckas 12 3 3 6 Tect
TEPMOJANHAMHUKA
3. | XuMuueckas 12 3 3 6 Pemenue
KHHCTHUKA 3a1a4
4. | XuUMHU4ECKOE ull2 3 3 6 Pemenne
¢dazoBoe 3aja4
PaBHOBCCHA
5. | Yuenune ol|12 3 3 6 TECT
pacTBopax
DIEKTPOXUMHUS
6. | Komtounnas xumus | 12 3 3 6 Pedepar
7. |3ader 4
8. | Utoro 12 18 18 36
JUI 3204HOM (OYHO-32049HOMN) POpMBI 0OyUEHUS
. Buabl y4eOHbIX 3aHATHH, BKIIOYAS
5 CaMOCTOSITEJIbHYI0 padoTy
R S
Z 00yYAIOIINXCA U T 0eMKOCTh
55 § yHarom pyAa @ opMmbI
Ne Paznen g8¢ed (B yacax) TeKyIero
l'[/l'[ I[I/ICHI/IH.]]P[H])I E ayl[l/lTOprle CaMoOCTOATE/IbHAA KOHTpOJ'[ﬂ
= y4eOHbIe 3aHATHS paGora yCIeBaeMocTu
ol0y4yaommxes
Bcero JEKIUH CeMl/lHapr,
NpPpaKTHYEeCKHEe
3aHATHUA
1. | ArperatHoe 10 1 1 8 Tect
COCTOAHUC
BELLECTBA
2. | Xumnueckas 10 1 1 8 Tect
TEPMOJIMHAMUKA




. Buabl yueOHbIX 3aHATHIA, BKJIIOYAsI
E CaMOCTOSITEJIbHYI0 padoTy
=3 o
g E § o0yyaromuxcs U TPyA0eMKOCTh Dopmbl
Ne Paznen g & (B 4acax) TeKylIero
l'[/l'[ )II/[CHI/I]'[,]]I/IHL] E ay}II/ITOpHLIe CaMoOCTOATEJIbHAA KOHTpOJIH
= yueOHbIe 3aHATHS pabora yCIeBaeMocTH
o0yyarommxcst
Bcero JIEKIIHH CeMHHAaPLbI,
NMpaKTHYeCKHe
3aHATHUA
3. | XuMmuueckas 12 1 2 9 Pemenue
KHHETHKA 3aja4
4. | XuMHU4eCKOe u|l 12 1 1 10 Pemenne
dazoBoe 3a1a4
paBHOBECHS
5. | Yuenune o| 12 1 1 10 TECT
pacTBopax
DIIEKTPOXUMUS
6. | Komtounnast xumust | 12 1 2 9 Pedepar
7. |3auer 4
8. | Uroro 12 6 8 54
3.2 Conep:kanue 3aHATHH 10 BUAaM y4eOHOH padoThI
Ta6muma 6 — CoxepxaHue AUCITUTUTHHBI
HaumenoBaHue pa3jgena
Nen/mm pas Conep:xanue
JAUCIHHUIIJINHBI
1 Pa3nen 1.Arperatnoe

COCTOSAHHC BCIICCTBA

Cooepoicanue 1eKYyuoOHHO20 Kypca

1.1. ArperaTHO€ COCTOSIHHE CocTosiHue BellecTBa, mapameTpbl COCTOSIHUS BEIIECTBA.
BemecTBa. ['az000pazHoe ["a3006paznoe COCTOSIHME  BEIIEeCTBa, OCHOBHBIE
COCTOSIHHE BeIllecTBa XapaKTepPUCTUKHU Ta30B, WUJICATbHBIM M pEaIbHBbIA Ta3bl,

ra3oBbI€ 3aKOHBI, CMECH HJICAJIbHBIX Ta30B, MapLIHAIbHOE
JIABJICHUE Tra3a, KUHETUYECKash TEOpHs Ta30B, pPealibHbIC
ra3pl, (aKTop CHKUMACMOCTU.YPAaBHEHHSI COCTOSHHS
peaJbHOro U UICaIBLHOIO ra30B.

1.2 ArperaTHoe COCTOSIHUE JKunkoe cocrossHMEe BemiecTBa OMMKHUN  MOPSIOK,
BeniecTBa. KuaKoe u TBepioe (dakTOpBI, BIUSIOMINE HA CBOMCTBA KMIKOCTEH, CBOMCTBA
COCTOSIHHS BEIeCTBa. KUJIKOCTEH (IJIOTHOCTh, MOJIIPHBIH OOBEM KHUIKOCTEH,

MOBEPXHOCTHOE  HATSKEHUE, TEKY4eCTb, BS3KOCTb
JUHAMHUYecKas W KHHEMaTHdeckKas, MapooOpazoBaHUE,
KOHJICHCAIIHS, HaCHIILIEHHBIN nap, KpUTUYECKas
Temmneparypa W  pgaBieHue).TBepgoe  arperatHoe
COCTOSIHUE, KPHUCTAJNIMYECKOE, amopdHoe,
AQHU30TPONHOCTS, M30TPOIHOCTb, MOHOKPHUCTAJIJIBI,
KPUCTAJUIOTUAPATHI, KUIKOKPUCTAINIMYECKOE COCTOSIHHUE
BemiecTna. I1ma3zma

2 Paznen 2. Xumnueckas
TePMOIAMHAMHUKA

2.1 [IepBoe Havaiio OCHOBHBIE TIOHSATHS W BEIWYMHBI XUMHWYECKOMH
TEPMOAMHAMUKH. TEPMOJUHAMUKH. TepmoanHamuueckas CHCTEMa,

KHaCCI/I(I)I/IKaL[I/IHI 10 COCTOSAHHIO, ITIO B3aHMOJICHCTBHUIO C




Neni/n

HaumeHoBaHue paszjaesia
AU CHUILINHbBI

Conep:xanue

OKpyXawieid cpeaoid, mo yuciay ¢das3, To UHCTY
KOMIIOHEHTOB. Coctostnue  cucrteMbl.  DOyHKIUHU
COCTOSIHUSL. TepmoauHamMuueckKue MIPOLIECCHI.
Buayrpennsis SHEprus, KOJIMYECTBO TEIJIOTHI,
TEIJIOEMKOCTh, paboTa. [lepBoe Ha4amo TepMOTUHAMUKH.
Marematuueckoe  BBIp@KEHHME  IEPBOTO  Hayaia,
dopMynupoBku  3akoHa. OHTanbmusA.  CTaHmapTHas
SHTANBIUS ~ OOpa3oBaHWS  BEMISCTBA,  CTaHAAPTHAS
SHTAIIBIIAS CTOpaHus BemecTBa. TeruoBoir 3ddext
XUMHUYecKoM  peaknuu.  3akoH  lecca.  Pacuer
CTaHIAPTHOW  TEIUIOTHI ~XUMHYECKOW PEaKIUH IO
CTaHJAPTHBHIMTEIJIOTaM  OOpa3oBaHMsI W  CrOpaHUS
BemecTB. [IpuMenenue nepBoro Havajga TEPMOJUHAMUKH
K Ouocucremam. 3aBUCUMOCTh TeIUIOBOTO 3ddexTa
XUMUYECKON peakiluu OT TEeMIIepaTyphbl, YpaBHEHHE
Kupxroga. TemmoTst pacTBOpeHUs, COJIbBAaTaIlUH,
HEeUTpaIN3au

2.2

Bropoe nawano
TEPMOJIMHAMUKH.
TepMoauHaMuyeckne
MOTEHIMAJbl. JHEPrus

I'enpmromnsia. Dueprus ['n66ca.

Bropoe nHauano tepmonmHamuku. MaremaTuueckoe
BBIp2KEHUE BTOPOTO Hayaya, (POPMYIHPOBKU 3aKOHA.
OOpaTumble 1 HEOOpaTUMBbIe MPOIECCHl. DHTPONHS U €€
CBS3b C TEPMOJMHAMUYECKOH BEPOATHOCTHIO CHCTEMBI.
VYpaBHenue bonbiMana. PacueT u3MeEHEHHS >HTPONHHU
JUIS Pa3InYHBIX M30TEPMUYECKUX U HEU30TEPMHUYECKUX
MPOIIECCOB M  XUMHUYECKOW peakiuu. AOcomroTHas
sutponus. Ilocrymar Ilnanka. TepMoauHamuyeckue
noTeHImansl. DHeprus ['enpmronbiia. DHeprus ['u66ca.
Kputepuii  1OCTHXKEHHS XMMHUYECKOTO PaBHOBECHS.
[IporHo3upoBaHue  HampaBJIEHUS  CaMOIPOU3BOJIHHO
MPOTEKAIOIIUX MPOIECCOB B U30JIMPOBAHHON U 3aKPHITOM
cuctemax. CBoOogHass W CBsI3aHHas  DHEPrUMU.
MaxkcuManbHass U MakCUMajlbHO TMoJje3Has pabora
nporecca. CranaaptHas sHeprus ['md6ca oOpa3zoBaHUs
BEIIECTBA, CTaHJapTHas SHeprus I'u66ca
OMOJIOTUYECKOr0 OKHUCieHus BemectBa. CraHmapTHas
sHeprus ['nb6ca peakmuu.

Pazgen 3.XumMuueckas
KHHETHKA

3.1

Kunernka xuMuueckux
peaKuuu.

IlpeqMer XUMHYECKON KHHETUKH M €€ 3HA4YCHUE MJIs
ouonorun. Kunernueckas kinaccuukanus XAMHUYECKUX
peakuuii.  MonekynspHoctb  peakuun.  CKOpOCTh
peakuun. DaxTopbl, BIUAKIIKE Ha HeE€. 3aKOH
JENUCTBYIOLIUX Mmacc. Koncranra CKOPOCTH.
Kunernueckue ypaBHenus. Ilopsnok peaxuuu. Ilepuon
NOJyIpeBpalleHusi. 3aBUCUMOCTbh CKOPOCTH PEAKIUU OT
KOHILIeHTpauuu. KuHeTnyeckue ypaBHEHHUS peakui
NepBOro, BTOPOTO u HYJIEBOTO MOPSAJIKOB.
DKCHEepUMEHTAIbHbIE METO/Abl ONPENETIECHUs CKOPOCTU U
KOHCTAHTbl CKOPOCTH PEaKUUU. 3aBUCUMOCTb CKOPOCTH
peakuumn oT TeMIIepaTyphbl. TemnepaTypHblii
KOA(POUIIUEHT CKOPOCTH PEAKIMU U €ro 0COOEHHOCTH




Neni/n

HaumeHoBaHue paszjaesia
AU CHUILINHbBI

Conep:xanue

uiss OmoxuMHueckux mpoueccoB. [lonsarue o Tteopuun
aKTHUBHBIX COYJApeHHH. DHEPreTHYecKuil mnpouiib
peakuuy; 3HEprusl aKkTUBALlMU; ypaBHEHUE AppeHuyca.
[lonsiTHE O  Teopum  MEPEXOJHOTO  COCTOSTHMS.
AKTHUBHPOBAHHBIA KOMILIEKC.

3.2

Karanns n Mmexanusmbl
XUMHUYECKUX PEaKINil

Karaim3. T'OMOreHHBId M TE€TEpOTr€HHBIM  KaTaju3.
DHepreTuyeckuii Mpo(MIIb KAaTAIUTUYECKOW peaKInu.
Oco0eHHOCTH KaTaJIUTUYECKOW aKTUBHOCTU (PEPMEHTOB.
[locnenoBarenbHble, NapaICNbHBIE M COIPSHKCHHBIC
peakuuu. llenneie peakuuu. JluMuTHpyromas craaus
CJI0KHOM peakuum. Peaknun B pacTBoOpax.
POTOXMMUYECKNE PEAKLIHH.

Paznen 4. Xumuueckoe u
(¢a3oBoe paBHOBecHs

4.1

XUMHUYECKOE PABHOBECHE

TepMmoarHaMMKa XUMHUYECKOTO paBHOBECHS. 3aKOH
JEUCTBYIOIIMX  Macc. Koncranta  xumumdeckoro
paBHOBecusi. DakTopbl, BIMSIOMIME Ha pPaBHOBECHE.
[Ipuanun Jle-Illarense-bpayna. Pacuer paBHOBECHOTO
BBIXOJa MPOJYKTOB peakiuu. BiusHue teMneparypsl Ha
paBHOBecue. CrmocoObl  BBIUMCICHUS KOHCTaHT
pPaBHOBECUSI C MHCIIOJIB30BAHUEM TEPMOJUHAMHUYECKUX
BEJIMYHMH.

4.2

®da3oBO€ paBHOBECHUE

Tepmonunamuka (a3oBeix paBHOBecuil. OCHOBHBIC
NMoHATHUA: (Da30BBIC TEPeXObl, (ha3a, KOMIIOHEHT, YHCIIO
HE3aBHCHUMBIX KOMIIOHEHTOB, (pa30BO€ paBHOBECHE,
yucino creneHed cBoOoxapl. [lpaBwio ¢a3z ['mbbca.
®da30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
CBsi3p MEXJy JaBlIEHHEM M TeMIeparypoil (a3oBbIx
MEepPEX0/I0B. YpaBHeHue Knaysuyca-Knaneiipona.
@da3zoBble auarpaMmsbl. JluarpaMma COCTOSIHHSI BOJBI.
@da30Bble paBHOBECHS B JBYXKOMIIOHEHTHBIX CHCTEMaXx.
PactBOpbl HaeanbHble U pealibHble. PacTBOpHI JIeTydnx
xuakocten. 3akoH Paynsa. OTkinoHeHus ot 3akoHa Payis.
Azeotporsl. Pa3nenenue azeorponnbix cmeceil. [lepBbrit
u BTOpoil 3akoHbl KonoBanoBa. Ileperonka OuWHApHBIX
KUIAKOCTHBIX cMeceid. B3aumonepacTBopumbIe
KuakocTd. OTrpaHHMYEHHO PACTBOPUMBIC  KHUIKOCTH.
Huarpammel  pactBopenus. CucreMbl C  BepxHEH,
HUOKHEW, ¢ BepxXHeW M HIDKHEH KPUTUYECKUMU
TEMIIEpPaTypaMu PaCTBOPEHHUS.

Pa3nen S.YueHnue o pacrsopax,
3JIEKTPOXHMHSA

5.1

PactBOpEI

O0pazoBanue pacTBOpOB. PacTtBopuMOCTS.
PactBopuMocTs  Ta3oB B KMAKOCTAX, B3auMHas
pacTBOPUMOCTb JKUIKOCTEH, PpPacTBOPUMOCTb TBEPABIX
BEUIECTB B JKHUJKOCTSX, JIaBJICHHE HACBHIIIEHHOTO Iapa
pa30aBICHHBIX PACTBOPOB.

5.2

PaCTBOpLI HEJJICKTPOJIUTOB.

PaCTBOpLI HEIJICKTPOJIUTOB. Konnmuratusable cBOIiCTBa
PacTBOPOB: MNOHMKCHHUEC  TCMIICPATYPhI 3aMCpP3aHUA
pacTBOpPA, MOBBIIICHUEC TEMIICPATYPhI KUIICHHUA paCcTBOPAa,
INMOHMKCHUC JABJICHUA I1apd, OCMOTHYCCKOC JaBJICHUC.
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Neni/n

HaumeHoBaHue paszjaesia
AU CHUILINHbBI

Conep:xanue

Kpuomerpusi. D0ynuomeTpus. OcmomeTtpusl.
KomnmuratuBHble CBOMCTBA pPa30aBIEHHBIX PacTBOPOB
IEKTPOJIUTOB.

5.3

PactBOpBI 251€KTPOIIUTOB

PactBopbl  anextponutoB.  CuibHbIE
teopusi  JlebGas-Xrokkens.  BydepHbie  pacTBOpHI.
Mexanu3m  gedctBus  OydepHbIX  cucTteM.  30HaA
OydepHoro neiictBus u OydepHas emxocts. Pacuer pH
IPOTOJIMTUYECKUX CUCTEM. 3HauUeHUE Oy(epHBIX CHUCTEM

JUU1s OMOJIOTHH, XMMHH.

ANEKTPOJIUTHI,

5.4

SHGKTPOXI/IMI/I‘-IGCKI/IG MpOoNHeCCChI

VY nenpHast 3NIEKTPOTIPOBOTHOCTD pacTBOpoB
JNEKTPOJIUTOB, MOJISIpHAsT AIIEKTPOTIPOBOAHOCTD
pPacTBOPOB AJICKTPOJIUTOB, IEKTPUUECKHE MOTEHIHAIIBI
Ha (a30BBIX I'paHUIlAX

5.5

SHGKTPOXI/IMI/I‘-IGCKI/IG MMpONHECCChI

raJlbBaHMYSCKUII  DJICMCHT,
Kiaccuuranus

VYpaBuenne  HepHucra,
IEKTPOJHBIE MOTEHIIUAJIBL,
IEKTPOJIOB.

Temubr

npakmuquKux/ceMuHapCKux 3aHAMUL

1 Onpenenenue MOJISIpHOUW Maccel | OnpenenieHre MOJISIPHOM MacChl pACTBOPEHHOTO
PacTBOPEHHOTO BEIIECTBA, BEII[ECTBA, KOHIICHTPAIIUA U OCMOTHYECKOTO JIaBJICHUS
KOHICHTpalMU U OCMOTHYECKOTO | paCTBOpa KPHOCKOITMYECKHUM METOJI0M
JIaBJICHUS pacTBopa
KPHOCKOIMYECKUM METOJIOM

2 Onpenenenue Kaxyuencs OnpeneneHne Kaxylencs CTeNeHU AIEKTPOTUTHYECKOM
CTETEeHH DJIEKTPOIUTUYECKOI JMICCOLIMAIIMU XJIOpUAA Kalus
JMCCOLIMAIIUU
CWJIBHOTO 3JIEKTPOJINTA

3 N3yuenune BnusHus pazoasieHus | M3yueHue  BausiHUS —~ pa30aBieHUST HAa  CTENCHB
Ha CTENeHb TUCCOLUALUU muccounanuu U pH pactBopa ykcycHol kuciothl. Pacuer
u pH pacTtBopa cinaboii kuciaotel | pH pa3inyHbIX pacTBOPOB.

4 [IpuroTtosnenue u uccienoBanue | [IpurotoBnenne u uccienoBaHue CBOMCTB OydepHbIX
CBOMCTB Oy(epHBIX paCTBOPOB pacTBOPOB.

5 CocraBieHue rajibBaHUYeCKUX CocraBieHre TallbBAHUYECKUX JJIEMEHTOB Pa3JIMYHBIX
3JIEMEHTOB. TUIIOB U UCCJIEI0BAaHUE X CBOMCTB.

6 Koppo3zus merannos HccnenoBanue KOppo3uu METAIJIOB U CIIOCOOOB 3aIHUTHI

MCTAJIJIOB OT KOPPO3HUH.

4 TlopsiaoK OUEHNWBAHUS YCHEBAEMOCTH U C(OPMHPOBAHHOCTH

KOMIIeTEHIMH 00y4ar01Ierocs B TeKyei U NpoMeKyTOYHOI aTTecTaluMu.
I[J'IH MOJOXKUTEIbHOM OLICHKU IO pPE3yJIbTaTaM OCBOCHHA NUCHUILIMHBI 06yqa101ueMyc;1
HCO6XOI[I/IMO BBITIIOJIHUTE BCE€ YCTAHOBJICHHBIC BHUbI yqe6H0171 pa60TBI. OI.IeHKa pPE3yJIbTaTOB

paboTel oOyuaromierocs B 0annax (1o BUgam) MpuBeaAeHa B Tadbmuie 7.

Tabnuua 7 - bamibHO-peHTHHIOBas OLIEHKA pe3yabTaToB yueOHOH paboThl oOydaromuxcs
o BugaM (bPC):

Pacnpenesienne 6a/1J10B 10 BUAaM padoThl

| @.1.0.

\ IToceueH \ IIpakr.u \ 3ammra

| Kosok \ Tectu-
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~

CTyJdeHTa | e CeMHUH. | J1aDOpaTOpPH | BUYM poBaHHe | pa6oTa | BHIbI |
JIeKuui 3aHATHA | BIX padoT (3-6) (6-10) (11-20) | yueoHoii | cymm

(1 6aax 3a (2-3) | (1-4) HeAT-TH | a
KaXKIYI0) (16-30) | 6amno

B

IlepeBoa 6a/1710B B 3a4eTHBIE OIIEHKH

CymmMa 6a/110B 114 OtMmerka BykBeHHBbI IKBUBAJIEHT
AMCHUTIIMHBI
86 — 100 5 OTnuyHO
66 — 85 4 Xopoo
51 -65 3 Y I0BIIETBOPUTEITHHO
0-50 2 HeynoBrieTBOpUTEIHHO

Pacwughposka bannosvix nokazameneii
Ilpakmuueckue 3anamus:
20 — mocelieHue 3aHATHS,
30 - BKJQJ Ha 3aHATHE, BBINTOJIHEHUE JOTIOJTHUTEIBHBIX MUCHMEHHBIX 3aJlaHui, padoTa C
JIOTIOTHATETbHBIMU UCTOYHUKAMHU.
Konmponvnasa paboma, mecm no umoz2am 3auamuil:
11 6 — BemostHEHO 51-65%),
20 6 - 85-100%.
3awuma nadopamopuvix padom:
1 6 — paboTa BBINOIHEHA, OTYET MOATOTOBJICH, HO PACU€ThI BHIMOIHEHBI C OIIMOKaMU, OTBETHI
Ha BOMPOCHI AAaHBI C OIINOKaMH,
4 0 — pabora BBITMOJHEHA, OTYET TOATOTOBIEH Oe3 omuOOK, Ha BCE BOMPOCHI JaHBI
MIPaBUJIbHBIE OTBETHI.
KounoxkBuym:
3 0 — OTBETHI Ha BOIIPOCHI B LIEJIOM MPABHIIbHBIE, HO HETIOJIHbIE, JOMYIEHbl HE3HAUUTEIIbHbBIE
OIITHOKH.
6 0 — OTBETHl HA BOMPOCHI JaHbl MPaBUJIbHBIC U MOJHBIE, HE JOMYIIEHO OLIMOOK, MOJy4EHBI
OTBETHI Ha JIOTIOJTHUTEIbHBIE BOTPOCHI.
Tecmupoeanue:
Crynenty npenmnaraercst 30 BOIpOCOB U3 UMEIOIIErocs 6aHka BOIPOCOB.
OneHka «OTJMYHO» BBICTABIIAETCS CTYACHTY, €CIM OH NpaBHIbHO oTBeTWNn Ha 27-30
BOIIPOCOB;
«xopomo» - 21-26 npaBUIBHBIX OTBETOB;
«YAOBJIETBOPUTEIbHO» - 17-20 npaBUIBHBIX OTBETOB;
«HeyI0BJIeTBOPUTEIbHO» - MeHee 16 MpaBUIIbHBIX OTBETOB

) MarepuajibHO-TeXHHYECKOE, IPOrPaAMMHOE U Y4eOHO-MeTOAuYeCKoe
o0ecreyeHHe TUCUMILIMHBI

5.1 Y4eOHas aurepatypa
OcHoBHas yueOHas 1uTeparypa

1. Tep3usn, T.B. ®usnueckas u KoutoujaHas Xumus : ydebnoe mocobue / T.B. Tep3usan. —
ExatepunOypr : UznarensctBo Ypanbckoro yHuBepcutera, 2012. — 108 c. — Pexxum ngoctyna: mo
nommucke. —  URL: https://biblioclub.ru/index.php?page=book&id=239715 (nata  oOparieHwus:
31.01.2021). — ISBN 978-5-7996-0789-0. — TekcCT : 3/IeKTPOHHBIH.
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https://biblioclub.ru/index.php?page=book&id=239715

2. Xumus. M306pannble pa3aens! o0mei pu3nueckoi u KOJUIOUTHOW XUMUH : ydyeOHoe rmocodue /
O.B. Anapromkosa, T.U. Bocrpukosa, A.B. llIBeipeBa, E.1O. [Tonosa. — 3-e n3za. — HoBocnbupck :
HoBocubupckuii rocyaapcTBeHHbIH TexHnueckuil yausepeutet, 2011. — 160 c. — Pexxum gocryna:
no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=228572 (nara oOpamieHus:
31.01.2021). — ISBN 978-5-7782-1581-8. — TekcT : 37EKTPOHHBIIL.

b) nononuurensHas muTeparypa

1. Tepsusn, T.B. ®usuueckas u kowiougHas xumusi : ydeOHoe mocooue / T.B. Tep3usn. —
ExarepunOypr : M3ngarenscTBo Ypanbckoro ynusepcurera, 2012. — 108 c. — Pexxum nocryna: no
noanmucke. —  URL: https://biblioclub.ru/index.php?page=book&id=239715 (nata  oOpareHwus:
31.01.2021). — ISBN 978-5-7996-0789-0. — TekcT : 37€KTPOHHBIIL.

1. Tenspman, M.U. Kommouanas xumus [Tekct] : [ YueObuuk s By30B]. - 4-¢ uzz. crep. - CaHKT-
[TerepOypr; Mocksa; Kpacnonap : Jlans, 2008. - 332 c.

2. Ilpaktukym no xkosuonaHou xumuu [ Tekct] .Yuebnoe nocodbue mist By3oB / [M.U. I'enbdman,
H.B. Kupcanosa, O.B. Kosanesuu u ap.];Ilox pea. M.U. I'enbdmana. - Cankr- [lerepOypr; Mocksa,
Kpacuonap :Jlaub, 2005. - 256 c. - (Yuebuuku st By3oB.CriennainbHas JuTepaTypa).

3. [Ipaktukym mo ¢uzudeckoi xumun [TekcT] : yaeOHOe mocoOue st By30B / o penakiueit M. U.
I'ensmana. - Cankr-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2004. - 254 c.

4. 3amaun no puzmyeckoit xumun [Tekct] : YuebHoe mocoodue mist By30B / B.B. Epemun, C. 1.
Kapros, N.A. Ycnenckas, H.E. Ky3emenko u ap. - Mocksa: Dk3amen, 2005. - 318 c.

5.1 MarepuajbHO-TeXHUYECKOE U IPOrPaMMHOe odecrnieuyeHune

JUCIHUIIJIMNHBI
VY4eOHbIe 3aHATHS TT0 TUCIUIUIMHE MPOBOAATCS B yueOHBIX ayauTopusix HOUKemIV:
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https://biblioclub.ru/index.php?page=book&id=228572
https://biblioclub.ru/index.php?page=book&id=239715

337 JIabopatopusi XUMHU.

VYuebHast ayIuTOpUs JIsl IPOBEACHUS: - 3aHATUH JICKIIHOHHOTO THIIA;-
3aHSATUA CEMUHAPCKOTO (IIPaKTUYECKOTO) TUIIA;- IPYNIIOBBIX U
WH/IMBUYaJIbHBIX KOHCY/IBTAINI;- TEKYIIETO KOHTPOJIS U
IIPOMEKYTOYHOM arTecTaluy.

CrneunanuzupoBaHHas (yueOHas) MeOesb: JOCKa MEIoBasi, CTOJbI
nabopaTopHbIE, CTYIIbsI, PAKOBHHBI, BEITSHKHOH 1IKad,
JIEMOHCTPAUMOHHBIN CTOJI.

O6opynoBaHue Juisl Ipe3eHTaluy Y4eOHOTO MaTepuania: nepeHocHoe -
HOYTOYK, MPOEKTOP, SKPaH.

JIaboparopHO€e 000pyI0BaHNE M MAaTEPHAIIBL: IOJSIPUMETP, AHATUTHICCKHE
pUOOPHI, BECHI, TEPMOCTAT, XOJIOAWIBHUK, PEOCTaT, aKBaJUCTUIISITOD,
MaTepuaibl JJil IPOBEACHUS TaOOPATOPHBIX padoT (K0JIOBI, TPOOUPKU
W Ipyrasi XaMu4ecKast oCy/a), peakTHBBI ISl TIPOBEICHUS
naboparopHbix padot, PH-metp, pedpakromerp, annapar asis
MIPOBEICHUS] XUMHUECKUX peakuui, anmapar Kurma, mpubop amst
OTIBITOB TI0O XUMHUH C AEKTPUUECKUM TOKOM (J1a0OpaTOPHBI), MPUOOp
IUTSL TIOJTYYEHUS TAIOMI0ATKAHOB JIEMOHCTPAITMOHHBIN, YCTAHOBKA IS
MIEPErOHKH BEIECTB.

Hcnons3yemoe nporpaMmmHoe obecrieuenne: MSWindows
(MicrosoftlmaginePremium 3 year o cy0nuiieH3nOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 . mo 12.12.2021 1.), LibreOffice
(cBoGoaHO pacmpoctpansemoe [10).

HNuTepHert ¢ odecieuenuem nocryna B IUOC.

654041, Kemeposckas
obmactp - Kysbacc,
HoBoky3Heuxkuii
TOPOJICKOM OKpyr, T.
HoBoky3Helk, yiL
Kysnemnona, 1. 6

106 ITomemenue st CaMOCTOSATEIBLHOM pabOTHl 00YUYAIOIITHUXCS.

CrnenunanusupoBaHHas (yueOHas) MeOeb: CTOJBI, CTYIIbS, JOCKA MEJIOBasl.

OOGopynoBanue: cmayuoHapHoe - KOMIBIOTEPHI (4 IIT. ).

Hcnonszyemoe nmporpammuoe obecrieuenne: MSWindows
(MicrosoftlmaginePremium 3 year 1o cyOnuiieH3nOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), LibreOffice
(cBoOoaHO pacnpoctpansemoe [10).

HNurepHert ¢ odecnieuenuem nocryna B IUOC.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3Henxkuii
TOPOJICKOM  OKpyT, T.
HoBoxky3Helk, yiL.
Ky3nenosa, 1. 6

5.3CoBpeMeHHbIe MPO(eccCHOHATIbHBIE 0a3bl JAHHBIX, 1 MHGOPMAIHOHHbIE

CIIpaBOYHbIC¢ CUCTEMBbI.

1.ITopran ¢pyHmaMeHTaTLHOTO XUMUYECKOro oopa3oBanus Poccun - http://www.chemnet.ru/

XuMus 1715 BceX: HIUIFOCTPUPOBAHHBIC MAaTCpUAJIbI 110 O6H.[€I>i, OpF&HH‘ICCKOﬁ u HeopFaHquCKOﬁ

xumum — http://school-sector.relarn.ru/nsm/

2.WebElements: oHIaiH-CIIpaBOYHUK XUMHUYECKUX JIEMEHTOB. - http://webelements.narod.ru/

3. Hayunas osnekrtponHas Oubmuoreka eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp? :

4. Kypuansr American Institute of Physics (AIP) http://aip.scitation.org/ ;

(moammcka  Ha

KYpHAIIbI)

5. XKypuaner American Chemical Society (ACS) https://www.acs.org/content/acs/en.html;

6. Unble cBereHus M (MJIN) MaTePHAJIbI.

6.1.1IpumepHbIe TeMbI MUCHbMEHHBIX YU4eOHbIX PadoT
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http://aip.scitation.org/
https://www.acs.org/content/acs/en.html

[Ipumepnbie TemMbl pedepaTtoB

1. O630p PHU3HKO-XMMUYECKUX METOJIOB MOBBIMICHUS HEPTCOTAAUH TUIACTOB.

2. TexHONOTHH pa3pyLICHUs SMYJIbCUN B CHCTEME MTOATOTOBKH HE(PTH.

3. Jlunamuka u3MeHeHUs! (PU3NKO-XUMUYECKUX CBOMCTB HEPTU (MJIOTHOCTH, BSI3KOCTh, Ta30BBII
daxrop).

4. I'enb-TeXHOJIOTUH JUTS YBETHMUEHHS HE(PTEOTIaul HEOTHOPOTHBIX TIACTOB.

5. OrpaHuyeHue BOJAOIPUTOKA B JOOBIBAIOIINE CKBAXKUHbBI C IPUMEHEHUEM MOJUMEPHBIX Iejei.
6. 3akauyka MOBEpXHOCTHO-akTHBHBIX BemecTB ([TAB) - MeTon mHTeHCH(UKAMK NOOBIYM HEPTH.
DU3UKO-XUMUYECKHE OCHOBBI BO3JICHCTBUS.

7. MeTo1bl MUKpOOHOJIOTMUECKOTO BO3/AEHCTBUA Ha IIacT. BiusHue meTabonuToB (MIPOIyKTOB
KU3ZHEJESATENIbHOCTH OakTepuil) — CIHUPTOB, aiblaerunoB, kuciaor U CO2 Ha peosoruyeckue
XapaKTEPUCTUKH TJIACTOBBIX (PIIFOUIOB.

8. Texnonorus rumpopaspeiBa tiacta (I'PII). HasnaueHnue 3arycturteneil, mpUMEHSIEMBIX B
cocTaBe pabouux xuakocrent ais ['PIL

9. Ilonbop M METONBl PETYIUPOBAHUS PEOJOTMUECKUX W HUHBIX CBOWCTB TeIe00pa3yroLuX
coctaBoB (I'OC), npumensaemsix B TexHosnoruu ['PII.

10. ®u3HMKO-XMMHYECKHE OCHOBBI MPUMEHEHUs Bsi3koynpyrux coctaBoB (BYC) B texHonoruun
I'PIL.

11. ®u3uko-XxuMUYECKHE OCHOBBI MPUMEHEHHUS BS3KOYNPYTUX COCTABOB JJISi KHCIOTHBIX
00paboTOK MmIacra.

12. ®Ou3MKO-XMMHYECKHE OCHOBBI TPUMEHEHUS MHULEIUIIPHO-TIOJUMEPHBIX CHCTEM IS
BBIPABHUBAHUS NMPOQUIIS MPUEMUCTOCTH B HArHETATEIbHBIX CKBAXMHAX M YBEJIWYEHUS! BBITECHEHUS
OCTaTOYHOM HE(TH.

13. Dusnko-XxMMHYECKHE OCHOBBI MeETOJa IIeJ0o4YHOro 3aBomHeHus. (OcobeHHOCTH
B3aMMO/ICHCTBUS 1IEJOYHBIX PEAreHTOB C IJIACTOBON HEPTHIO.

14. Texuomorusi 3akauku B TiacT yriaekuciaoro raza (CO2). dakrtopsl, ompeneisionme ee
3¢ GeKTUBHOCTD JJIs1 YBETUUYECHUSI U3BJICUCHHUS YIIIEBOIOPOIOB.

15. Hedtp Kak mucriepcHas cucrema.

16. PactBopumocTh Tra3oB B HedTH. BiusHue ra3oHACHIIIEHHOCTH Ha (U3HKO-XHUMHYECKUE
CBOMCTBA HE(PTH.

17. CmauMBaeMOCTh TOpPHBIX MOPOJ - KOJUIGKTOpOoB HehTH u Taza. l[unpodunvHbie u
ruipodoOHbIe MOpoabl. Posib cMadrBaeMoCTH FTOPHBIX OPOJ B IPOIlecce BHITECHEHUH HEPTH U ras3a
Bojoi. 18. IloBepxHOCTHBIE M KaNWUIAPHBbIE SBJICHUS MPU (UIBTPAIMH IUIACTOBBIX (IIIOHIOB.
Kanunnspuas nponurka.

19. Ilpumenenue [TAB B HedrerazoBoii mpomseinuieHHOCTH. Kitaccudukanus, ocoOEHHOCTH
CTpOEHUS U CBOMCTBA.

20. Knaccuduxanusi KOJUIOUAHO-AUCIIEPCHBIX CUCTEM M METObl MX moiydenus. 6.2.1.3auer -
9K3aMEeH

6.2. IlpumepHble BONPOCHI M 3aJaHUA / 3a4a4U JJIS1 MPOMEKYTOYHOM
aTrrecTaluuu

Tunossie 3a0anus (6onpocwi) K 3a4émy

1.CocTosiHMe BellecTBa, IapaMeTphl COCTOSIHUS —BemlecTBa. [ a3000pa3HOe COCTOSIHUE
BEIIECTBA, OCHOBHBIE XaPAKTEPUCTUKM Ia30B, UCATBHBIA U PEAIbHBIN I'a3bl, TA30BbIE 3aKOHbBI, CMECU
UJealbHBIX Ta30B, NaplUalbHOE JABJICHHE Ta3a, KUHETHUYECKash TEOpHUsl ra3oB, peajbHbIE Ta3bl,
(hakTop CXKUMAEMOCTH. Y paBHEHHUS COCTOSTHUS PEATbHOTO U UI€aIBLHOTO ra30B.

2. Xunkoe cocrosiHME BellecTBAa OMKHUN TOPSAOK, (DaKTOPbI, BIUSIONINE Ha CBOWCTBA
KUJKOCTEH, CBOMCTBA JKUIKOCTEH (MJIOTHOCTh, MOJIAPHBIA OOBEM KUAKOCTEH, MOBEPXHOCTHOE
HaTSOKEHHe, TEKy4ecThb, BS3KOCTh JMHAMUYECKass M KWHEMaTH4ecKas, mapooOpa3oBaHHeE,
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KOHJICHCAllMsI, HACBIIIEHHBIN Nap, KpUTHYECKas TeMIiieparypa M aAasiieHue). TBepnoe arperaTHoe
COCTOSIHHE, KpPUCTAJUIM4YEeCKOoe, aMOppHOE, aHU30TPOIHOCTh,  HU30TPOIHOCTb, MOHOKPHCTAJUIBL,
KPUCTAJIJIOTUAPATHI, KUJIKOKPUCTAIIIMYECKOE COCTOsIHME BelecTBa. [1mazma

3.OCHOBHBIE TIOHSATHS MU BEIUYMHBI XMMHUYECKOM TEPMOJMHAMUKH. TepMoaUHaMHUecKas
cucTeMa, KJIacCH(PUKALUs: 0 COCTOSIHUIO, TI0 B3aUMOJICHCTBUIO C OKPY)KAIOLICH CPeIoid, IO YHUCITY
¢a3, mo ymciay komnoHeHTOB. CoctosiHue cucreMbl. OyHKIUU COCTOSHUS. TepMoanHaMUYEcKue
nporecchl. BHYTpeHHSS SHeprus, KOJMYECTBO TEIUIOTHI, TEIUNIOEMKOCTh, paboTa. IlepBoe Hauamo
TEPMOAMHAMHKH. MaTeMaTHUeCKoe BEIPAaKEHUE IIEPBOT0 Havana, GOpMYIUPOBKU 3aKOHA.

4.Ourtanenug. CraHmapTHasi SHTaIbIMS 00pa3oBaHUs BEIIECTBA, CTAaHIAPTHAS DHTAJBIINS
cropanus BermiecTBa. TerutoBoit AapdekT xumudeckoi peakiuu. 3akoH ['ecca. Pacder cranmapTHOM
TEIUIOTHl XMMHYECKOM peaklMH MO CTaHJApPTHBIM TEIUIOTaM OOpa30BaHUS M CrOpaHMs BEIECTB.
[Ipumenenue nepBoro Hayajia TEPMOAMHAMUKH K OMOCHCTEMAM.

5.3aBUCUMOCTh TEIJIOBOIO J(PQeKTa XUMHUYECKOW peaklUh OT TeMIIepaTypbl, ypaBHEHHUE
Kupxroga. Tennotsl pacTBopeHus, colbBaTalluy, HEUTpanu3auu

6.Bropoe Hawanmo TepMOIMHAMHUKU. MareMaTH4eckoe BBIPAKEHHE BTOpPOrO Hayaia,
dbopmynupoBku 3akoHa. OOpatumbie W HeoOpaTHUMBbIE TMPOIECCHL. JHTpONHs U €€ CBs3h C
TEPMOJMHAMUYECKON BEPOSATHOCTHIO CHUCTEMBI. YpaBHeHHE bonbuMana. Pacuer wu3MeHeHus
SHTPOMHH YIS PA3TUYHBIX H30TEPMUYECKUX WM HEU30TEPMUUYECKUX TMPOIECCOB U XUMHYECKOU
peakuuu. A0comotrHas sHTponus. [loctynar [1nanka.

7.TepmoauHamuueckue noTeHuansl. DHeprus ['enmpmronbna. Oueprus ['ub0ca. Kputepuit
JNOCTHKEHHUS] XMMHUYECKOTO paBHOBecHs. I[IporHo3upoBaHue HampaBi€HHS CaMOIPOU3BOJIHHO
MPOTEKAIOMIUX TPOIIECCOB B HM30JUPOBAHHOW W 3aKphITOM cuctemax. CBOOOJHAas W CBSI3aHHAS
SHepruu. MakcumaibHas M MaKCUMalbHO ToJie3Hass pabota mponecca. CraHnapTHas BSHeprus
I'm60ca oOpazoBaHusl BemIeCTBA, CTaHAApTHas OdHepruss [nbOca OWOJOTHYECKOTO OKHCICHUS
BemecTtBa. CtanaapTHas sHeprus [ mob0ca peakuu.

8. TepmonHaMuKa XUMHUYECKOTO paBHOBECHsS. 3aKOH JeWcCTByromux Macc. KoHcTaHTa
XUMHUYECKOTO paBHOBecus. dDakropsl, Baustone Ha paBHoBecue. [Ipunuun Jle-llarense-bpayna.
Pacuer paBHOBECHOTrO BBIXOJA MPOAYKTOB peakuud. BimsHue TemmepaTypbl Ha pPaBHOBECHE.
CriocoObl BHIYHCIIEHUSI KOHCTAHT PaBHOBECHS C HCIIOJIb30BAHUEM TEPMOJUHAMUYECKUX BETUYHH.

9.Tepmonmnamuka ¢azoBbix paBHOBecuil. OCHOBHBIC TOHATHSA: (pa3oBbie Tepexoibl, (asa,
KOMITOHEHT, YHCJIO HE3aBUCHUMBIX KOMIIOHEHTOB, ()a30BO€ PaBHOBECHE, YHCJIO CTENEHEH CBOOOJBI.
[IpaBuio ¢as 'n66¢a.

10.®a30Bble paBHOBECUS B OJHOKOMIIOHEHTHBIX cucTeMax. CBsA3b MEXIy IaBJICHUEM U
TeMrneparypoi (a3oBsix nepexoaoB. YpaBHenue Kiaysnyca-Kianeiipona. ®azoBbie quarpaMMsl.

11.Inarpamma cocrosiHust Bojbl. Da30Bble paBHOBECHUS B JABYXKOMIIOHEHTHBIX CHCTEMax.

12.PacTtBOpbl HJ€albHBIE W peaibHble. PacTBOpBHI JieTydux KuJakocTteil. 3akoH Pays.

OtkiioHeHus oT 3akoHa Payins. Azeotpornsl. Paznenenue a3eoTpoIHbIX CMECEH.

13. IlepBb1it 1 BTOpo#i 3akoHbl KoHOBasioBa. B3anMoHepacTBoOpuMbIE )KUIKOCTU. OrpaHUYE€HHO

pacTBOpUMBIE KUAKOCTH. J{narpammel pacTBopeHus. CUCTEMBI ¢ BEpXHEW, HIKHEH, C BEpXHEH

Y HWKHEU KPUTUYECKUMU TEMIEPATypaMH pACTBOPEHUSI.

14. JluarpaMMbl JIaBKOCTH OMHAPHBIX CUCTEM.

15.Ilpenmer XUMHUYECKON KHWHETMKM W €€ 3HaueHue st Ouonorun. Kunernueckas
KIacCU(pUKAIUs XUMHUYECKUX peakiuii. MonekynsapHocTh peakuuu. CKopocTh peakiuu. PakTopsl,
BIIMAIONIME HAa He€. 3akoH nedcTByronux Macc. KoHcranta ckopoctu. Kunetnueckue ypaBHEHHS.
[Hopsnok peakuuu. [lepuoa nomynpeBpamnieHusi. 3aBUCUMOCTb CKOPOCTH PEAKLIMK OT KOHIIEHTPALIUH.
Kunernueckue ypaBHEeHHUS peakluii IEpBOT0O, BTOPOTO U HYJIEBOTO MOPSIKOB.

16. DxcriepuMeHTaIbHbIE METO/IbI ONIPEIETIEHUSI CKOPOCTH M KOHCTAaHThI CKOPOCTH PEAKIIUH.

17. 3aBUCHUMOCTH CKOpPOCTH pEakIMu OT TeMieparypbl. TemmepaTypHblii Kod(hdUIIEEHT
CKOPOCTH PpEaKIMM MU €ro OCOOCHHOCTH s OMOXMMHMYECKMX mporeccoB. I[loHsTue o Teopuu
AKTUBHBIX COYJApeHUU. DHEPreTHYeCKUil MpOQHIIb pPeaklUu; SHEPrus AaxKTHUBAIMH; ypaBHEHUE
Appennyca. [lonaTue o TeOpuu NePexoqHOTO COCTOSTHUSA. AKTUBUPOBAHHBIA KOMILIEKC.

18.Karanu3. ['OMOTEHHBII ¥ TETEPOrCHHBIM  KaTaiu3. OJHEPreTUYeCKHil  MmpoQuib
KaTaauTHueckoi peakuun. OCoOOEHHOCTH KaTaATUTUYECKON aKTUBHOCTU (DEPMEHTOB.

19. TlocnenoBaTenbHble, MapauieibHbIE U CONPSDKEHHbIE peakuuu. LlenmHble peakuuu.
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JImmutupyromas craaus ciokHOU peakuuu. Peaknun B pactBopax. POTOXMMHUYECKHUE PEAKIIMH.

20.06pa3oBanue pacTBOpoB. PacTBOprMOCTh. PacTBOPUMOCTH Tra30B B KHUAKOCTSX, B3aUMHAsI
pPacTBOPUMOCTh  KHUAKOCTEH, pacTBOPUMOCTb TBEPJAbIX BEIIECTB B JKUJKOCTAX, JaBJICHUE
HACBIIIEHHOTO Mapa pa30aBJIEHHBIX PACTBOPOB.

21.PactBopbl  HeanekTposuToB.  KomuratuBHble  CBOMCTBA  PacTBOPOB:  IOHMKEHHE
TeMIEepaTypbl 3aMep3aHusi PacTBOpa, NMOBBIIICHUE TEMIIEPATyphl KUIIEHUS PACTBOpa, MOHUKEHUE
TAaBJICHUS TIapa, OCMOTHYeckoe maBieHue. Kpuomerpus. DOymmomerpus. OcMomeTpus.
KonnuraruBubie cBOWCTBa pa30aBICHHBIX PACTBOPOB JIEKTPOJIUTOB.

22.PacTBOpSBI 371€KTPOIUTOB. CHUIIbHBIE JIEKTPOJIUTHI, Teopus Jlebast- Xtokkens.

23.bydepnsie pacTBopbl. MexaHnu3m aelcTBUs OydepHbIX cucteM. 30Ha OydepHOro aeidcTBHS
u OydepHas emkocth. Pacuer pH mportonmutudeckux cucreM. 3HadeHHE Oy(QEepHBIX CHCTEM s
OUOJIOrUH, XUMUH.

24.Y nenpHasi SIEKTPOTIPOBOTHOCTh PACTBOPOB JEKTPOJMTOB, MOJISIPHAS SJIEKTPOIPOBOJHOCTD
PacTBOPOB JIEKTPOJIUTOB,

25.0nexTpuueckde  NOTEHUManbl Ha  (a3oBbIX rpaHunax. YpaBHeHue HepHcra,
raJbBaHUYECKUM DJIEMEHT, JJIEKTPOIHBIC TOTEHIUAIIBI.

26.Knaccugukanus 351eKTpo10B.

27.1IpeameT KOJUIOMIHOW XUMHH, 3a/1a4d, METOJbl. OCHOBHBIE 3TaNbl Pa3BUTUSA KOJUIOUIHOMN
xumud. [lpu3Haku OOBEKTOB KOJUIOMAHOW XMMHUH. 3HAUYCHHUE KOJUIOMAHOW XUMUHM B OHOJIOTHH.
[ToBepxHocTHas sHeprus ' m60ca 1 MOBEPXHOCTHOE HATSKEHUE.

28.AncopOuus. AncopOuust Ha rpaHUIle pacTBop-niap. YpaBHeHue [ nooca.

29. TloBepXHOCTHO-aKTHMBHbIE W IOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. V3MeHeHue
MMOBEPXHOCTHOM aKTMBHOCTH B TOMOJIOTHYECKHMX psimax (mpaBwio Tpayde). M3otepma agacopOrum.
OpueHTanuss MOJEKY1T B TOBEPXHOCTHOM CJO€ M CTpyKTypa OuoMmeMOpaH. 3HaueHUe
a71cOpOLIMOHHBIX MPOLIECCOB IS )KU3HEIEATEIHbHOCTH.

30. BMC. CBoiicTBa CTyqHEWH: CUHEPE3UC U TUKCOTPOIIHS.

31.AncopOIMoHHBIE pPaBHOBECHS Ha HEMOJBWKHBIX TpaHUIAx paszaena ¢dasz. duszmdeckas
azcopOIust U xemocopOmus. AncopOrus Ta30B Ha TBEPABIX Tejax. AmcopOmus W3 pacTBOPOB.
VpaBuenue Jlenrmiopa. VYpaBHeHue @DpeitHmmxa. 3aBUCUMOCTh BEJIHUYHHBI aaCcOpOIMU  OT
paznuuHbiX (aktopoB. I[IpaBuio BblpaBHUBaHUS moJyigspHOCTEH. M30uparenbHass ancopOIus.
[IpaBuno Ilanera-®asuHca. Koresus, aare3us, cMmaunBaHue.

32.00mue mnpeacTaBieHUs W KiaccuuKalus XpoMaTorpauuecKux METOJIOB IO TEXHHUKE
BBITIOJIHEHUS U 110 MEXaHU3My mpoliecca. ['enb-xpomarorpadus. [Ipumenenne xpomatorpaduu s
MOJIy4eHUs, OUMCTKH, pa3JICICHUs U aHaJu3a BEUIECTB. 3HAYCHHE aJICOPOIMOHHBIX MPOLIECCOB IS
KU3HEACSITEIbHOCTH.

33.Knaccuduxanus aucrepcHbix cucrteM. Knaccuduxaius AUCIEPCHBIX CUCTEM MO CTENEHH
JUCIIEPCHOCTH; M0 arperaTHOMY COCTOSIHUIO (a3; MO Cujie MEXMOJEKYISIPHOIO B3aWMOACUCTBUS
MeXAy AucrepcHoi (azoi u nucnepcuoHHON cpenoil. [Iprpoaa KOIIOUIHOTO COCTOSHUSL.

34. ITlosydyeHne U CBOWCTBA JUCHEPCHBIX cuCTeM. [loiydyeHune KOJUIOMAHBIX PacTBOPOB.
Juanus, 5eKTpoauain3, ynbTpaduibTparus.

35.CtpoeHue KOJUIOMJHOM MHULEIUIbl. ArperatuBHasi YCTOMYMBOCTB 30JI€HM, KOAryJsius
muodoOHbIX KomounoB. llopor koarymsauuu u ero omnpexaenenue, npasuio Illymeue-I'apau,
B3aMMHAasl  KOaryJssius. Konnoupnast  3amura. YCTOWYMBOCTH  JHUCIEPCHBIX  CUCTEM.
CenMMEHTALIMOHHASI, arperatuBHasl M KOHACHCAIIMOHHAs YCTOWYMBOCTH JiM030Jel. DakTopsl,
BIIMSIOIINE HA YCTOMYHUBOCTH JIno3o0ei. Koarynsus.

36.CTpoeHue NBOMHOIO SJEKTPUUYECKOTO CJOSA. DJIEKTPOKMHETUYECKUH TNOTEHLIHAl U €ro
3aBHUCHUMOCTH OT PA3IMYHBIX (PaKTOPOB, IKCIIEPUMEHTAILHOE OMIPEIEIICHUE €T0.

37.MonekynspHO-KMHETUYECKUE CBOWMCTBA KOJUIOMIHO-AUCIIEPCHBIX CHUCTEM: OpPOYHOBCKOE
nBUKeHue, AUQQy3us, OCMOTUYECKOE IaBJICHHE, CEIUMEHTAIIMOHHOE paBHOBecwe. OnTHUECKHe
CBOICTBa: pacceuBaHue cBera (3akoH Panes). DneKTpOKMHETHUECKHE CBOMCTBA: AneKTpodopes U
IEKTPOOCMOC.

38.MukporeTeporeHHbIe CUCTEMBI, ux npupoaa u Pa3HOBHUHOCTH.
[Tonyuenue,pU3UKOXMMUYECKHE CBOWCTBA M 3HAUYEHHWE B MEAUIIMHE ad’pO30Jiel, MOPOIIKOB,
CYCIIEH3UH, SMYJIbCUN U IIEH.
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39.OMynbcun: KiIaccu(UKALUs, MOTYYCHHE W UX CBOMCTBA. DMYIBraTOpbl U MEXaHH3M HX
nevictBus. Tun smynbcuid. OOpamenue ¢a3 dMyIbCHNA. YCTOHYMBOCTH SMYNIbCUN W pa3pyllieHHE
smynbcuid. KoanecueHnus.

40.CycnieH3uM ¥ HUX CBOHCTBA. YCTOHMUMBOCTE M (aKkTOphl €€  OIpelelsIouIue.
CenuMeHTallMOHHBIN aHANN3 cycrneHsuil. IlacTel.

41.TTomyuenue u cBorcTBa a’dpo3oiie. [Ipumenenue aspososneit. [Topomiku.

42. buonoruydecku BaxkHbie Kojutouubie [IAB (Mbu1a, 1eTEpPreHThl, )KeTYHbIe KHUCIIOTHI).

43. Ilensl: nony4eHue, TUIIBI, yCTOMYMBOCTD U pa3pyllieHue, cradmin3anus nel. [Ilpumenenue
B OHoJIOTHH.

44 BeicokoMouieKysipable coequaenus. Kimaccudukanus u meroasl noixydeHus. CTpoeHue u
dopma MaKpOMOJIEKYl1. ArperaTHble COCTOSIHUSI M CTPYKTYpPHO-MEXaHHYECKHE CBOMCTBa
nonuMepoB. PactBopeHne u HaOyxaHHe BBHICOKOMOJIEKYJISPHBIX COEAMHEHUU. TepMoauHaMuuecKast
YCTOMYHMBOCTh X PACTBOPOB. PAKTOPBI yCTONYUBOCTH.

45.CpoiicTBa  pacTBOpPOB  TOJHUMEPOB,  OCMOTHYECKOE  JIaBJICHUE U  BSI3KOCTb.
BricokoMoOsIeKyIsIpHbIE COEIMHEHUS KaK MOIUAIEKTPOIUThI. M303/ekTprueckas TOUka U METOIbI €€
onpezeneHus. aeKTpodopes NOIUIIEKTPOIUTOB, EM0 METObI U IPUMEHEHNE B (papMalleBTUYECKUX
uccleI0BaHusAX. BbicaniBaHne NoJMMeEpOB U3 pacTBOPOB, KoallepBalus 1 3amurtHoe neiictsue BMC
Ha KOJUIOUJIBL.

IIpumepnvie 3a0anus

KonTpomnbHas paboTa «ArperaTHble COCTOSTHHSI BEILIECTBa»
. Bapuanr 1

1. Kakue ra3pl cuntarorcs uaeanbHbIMU. [Ipy KakuX TemmnepaTypax U JaBJICHUAX pealbHbIE T'a3bl
BenyT ceOs Kak ujeanbHbIe?

2. TazoBas cmech coctout u3 NO u CO2 Beruncnuts 06beMHOE cozep:kaHue razoB B cMecu (B%),
€CJIM UX NaplyalbHbIC TaBJICHUS paBHbI COOTBETCTBEHHO 36,3 1 70,4 klla.

3. B BHecn ¢ Mopo3a (-27,3° C) B Teruyto komHary (+27,3° C) Bo3xymHeIif mapuk. B komHaTe
ero oobem cran 8,23 i1. Kakum oH ObuT Ha yautie?

4. TInotHocth moO Bomopoay raza X paBHa 2,00. M3 CKOJBKMX aTOMOB COCTOMT MOJIEKYJa 3TOTO
raza?

5. 250 mu Boopoaa coOpaHbl HaJl BOJAOW MPHU 26°C u naBienun 98,7 klla. JlaBiaeHne HACBIIIEHHOTO
napa BoJibl octapiisier3,4 klla. Beruncauts maccy Boopo/ia.

Pazmen 2
Tunoseie 3aaaun 1o teme: IlepBblil 3aKOH TEPMOJIMHAMUKU. TEMIOEMKOCTh U TEIUIOTAa HAIPEBaHMSL.
Tepmoxumusa. 3axonsl I'ecca u Kupxroda. II 3akoH TepMOAMHAMUKHU. DHTPOIHUSA.
TepMmonHaMuuecKue MOTEHUMAbl, XUMHYECKOE CPOJCTBO. XHMMHUYECKOE PaBHOBECHE, KOHCTAHTA
paBHOBecHs. CMEIIEHNE XUMUYECKOTO PABHOBECHS.

3ananue. Ilonb3ysace nanHbiMu Taba. 1.1 u 1.3, BeuMcauTe TEmIOBOM 3 QEeKT, XUMHUYECKOoe
CPOACTBO U KOHCTaHTY PaBHOBECHS IPU CTaHJAPTHBIX YCIOBUSAX M NpHU 3a1aHHOU Temmeparype T.
HaGop peakuuii 1 Temneparyp A BHIIOJHEHUS TEPMOJMHAMUYECKUX PACUETOB yKa3aH B TaluuIe
1.2.
IIo mosryyeHHBIM 3HAYEHHUAM TEPMOJIMHAMHUYECKHUX XAPAKTEPUCTUK ONPEACIUTE TEPMOXUMHUYECKUN
THUI PEAKIIUU, BOZMOXKHOCTh €€ MPOTEKaHMsI MpU aguabaTHBIX YCIOBUSAX M B OTKPBITHIX CHCTEMaX, a
TaKKe YKOKUTE KAUeCTBEHHO IIyOMHY NMPOTEKAaHUs PEaKIUH MPH CTAHAAPTHBIX YCIOBUSAX U IpHU
3aJaHHOM Temmeparype. OmnpenennTe ONTHUMAalbHBIE YCIOBMSI BEJIEHHUS IIpoliecca, yKas3aB, Kak
YBEJIMYUTH BBIXOJ IPOAYKTOB

Paznen 3.
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KonTtponsHas pabora

1.PactBop caxapa xouneHTpauuu 0,3 MOJb/I TogBepraeTcss MHBepcuu B TeueHue 20 MUH HA
35%.BpraucauTh a) KOHCTAHTY CKOPOCTHU; 0) BpeMsI MOIYIPEBPAILCHHUS.

2. Ilpu 150°C HekoTopas peakuusi 3akaHuMBaeTcd 3a 16 MuH. IlpuHHMMas TemmepaTypHBbI
KOA(QQHUIMEHT CKOPOCTH PEaKLUMU paBHBIM 2,5, paccuuTaiiTe, uyepe3 Kakoe BpeMs 3aKOHYHMTCS 3Ta
peakiusi, eciii mpoBoauTh ee mpu 200°C.

3. Ilepuon mnomypacnmaga pamusi coctaBisier 1590 ner. BpiunmcnuTe KOHCTAHTY CKOPOCTH
PaIMOaKTUBHOIO pacmaja u Bpemsi, 3a kotopoe pacmajnercs 20% uzoTomna.

4. B cocyn oovemom 2 1 momectwin 0,53 mons Bomopona u 0,3 monb azora. K mMomeHty
paBHOBecus oopazoBasiock 0,02 Mmons aMMuaka. Beraucinnure KOHCTAaHTY PaBHOBECHS PEAKIIHH.

5. Brluucnure paBHOBECHBIE KOHIIEHTpalMU Bojaopoda M Hona B peakuuuHz+l2 «2HI n
KOHCTAaHTY PaBHOBECHs PEaKIMH, €CIIM HadallbHble KOHIIEHTPAIMH BOJOPOJA M 1HOJa COCTABIISIOT
0,08mous/71, a paBHOBecHas kouteHTpanus HI cocrasisier 0,04 mosb/i.

6. PaBHOBecHbIe KOHIeHTpanuu BemlecTB B peaknun 2S02+02 > 2S03 cocraBustot: SO; -
0,0002 moms/i, O2 - 0,004 mons/a, SOz - 0,003 mosb/n. Beruucnure HavajdbHBIC KOHICHTPAIUN
WCXOJIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHS PEAKITUH.

Paznen 4. Tect
s omeema na 6onpocel yacmu ciedyem 8vlopams 0OUH NPABUTLHBLL OMEEM.

1. Vkaxwure pa3oBoe npeBpalicHue:

1) pacTBOpeHHE KUCIOPOa B BOJIE; 2) pacTBOpEHHE XJIOpHJIa HATPHS B BOJIC;
3) pacTBOpeHHE XJIOPOBOAOPOIA B BOJIe;  4) pacTBOPEHHUE YIIIEKUCIIOTO ra3a B BOJC,
5) pacTBOpeHHE aMMHaKa B BOJIE.
2. JIucTumismusa — 3T0 METOJ pa3JeieHUs CMECE, B OCHOBE KOTOPOTO JICKUT:
1) pasnuuHas TemriepaTypa KAIEeHHsI KOMIIOHEHTOB
2) pa3MyHas MIOTHOCTh KOMIIOHEHTOB
3) paznuuHas pacCTBOPUMOCTbh KOMIIOHEHTOB
4) pa3IMYHOE arperaTHOe COCTOSTHUE KOMIIOHEHTOB
5) paznu4HbIe pa3Mepbl YaCTUIl KOMIIOHEHTOB
3.Haitaure cooTBETCTBHE (CHHOHUMBI) MEXK/Ty TTOHATHSIMH B OIIPEACICHUSIMH MTPOLIECCOB:

1) acconmanust A) BO3roHka
2) TUCTHILISAIUS b) paznoxenue
3) cyOnumanus B) neperonka
4) KoHACHCAITUS I') ynnotHenue
) coenunenue
2 3 4
1

4. HeotHOpOAHBIE CMECH MOKHO Pa3ieiMTh C MOMOIIBIO:
1) BelmapuBaHusi  2) KpucTauiuzauuu 3) GUIbTPOBAHUS
4) MMCTUIIALIA 5) xpomarorpaduu

5. CornacHo npaBuiy ¢a3 'nb6ca MakcuManbHOE YUCIIO CTeNeHel cBOOO bl B OJTHO-
KOMIIOHEHTHOM 3-X (a3HOl cucTemMe paBHO:
1) 0 2) 1 3) 2 4) 3 54

6. CornacHo neporo 3akoHa KoHoBanoBa npu 106aBIeHUHM KOMIIOHEHTa B pacTBOP,
coziep’KaHue ero B rnape Oyaer Oosblile, €CIU OH:
1) moHmxkaer TemrnepaTypy KUIEHUS; 2) moBBILIAET TEMIIEPATYPY KUTICHHS
3) moHmxaet oOIee AaBJIeHHE Mapa HaJl pacTBOPOM
4) yBenu4MBaeT KOHLIEHTPAIMIO paCTBOPa;  5) MOBBILIACT TEMIIEPATYPY 3aMep3aHUs
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7. ConepkaHue rekcana B coctase napa Haja 60% pacTBopom (CM. [uarpaMmmy) COCTaBJISET:

1) 20% b0

2) 40% s

3) 25% EE

4) 60% v i

5) 10% 4" ~
30

0 20 40 60 60 100
Gty Cocmab,rmon. % CsHyg

Paznen 5. Kontponsnas pabora

1.PactBOp, comepxamuii 0,512 r HeonekTposmTa B 100 r OGeH30i7a, KpHCTALIM3YETCS NPHU
5,296°C. Boluncinure MOJSIPHYIO Maccy paCTBOPEHHOI'O BEIIECTBA.

2.Bpluncnure temnepaTtypy Kpuctain3anuu 2% BOJIHOTO pacTBOpa 3TaHOJIA

3. Brluucnure TemriepaTypy KHIEHHUS pacTBopa, coaepskamiero 5,05 r xmopmerana B 120 r
aleToHa.

4. Tlpu xaKo¥ KOHLIEHTpAIMK HOHOB Zn2+ (MOJIB/) MOoTeHIMal ero anekTpoaa oyner Ha 0,015 B
MEHBIIE ero CTaHAAPTHOTO 3JIEKTPOJHOIO NoTeHIuana?

5. CocraBpTe CX€MY, HANMIIUTE YPAaBHEHUsS JJIEKTPOJHBIX IMporeccoB M Beuucaure IJC
rajJbBaHUYECKOTO0 3JIEMEHTA, COCTOSIIIErO0 M3 KaJIMHEBOro 3JeKTpoaa mnorpyxenHoro B 0,01 M
pacTBOp HUTpaTa KaaMHs, a BTOPOM M3 MarHMeBOrO MIEKTpoja, norpyxeHHoro B 0,001M pactBop
HUTpaTa MarHusl.

9. Paccuurtarh ocMoTH4eckoe aaBiieHre 1M pacTBopa ritoko3sl mpu 25°C

Paznen 6. OTBEeTHTE HA BONPOCHI TECTA
1. JI;ist mOTMMEpOB C CETYaTOM CTPYKTYPOH XapaKTEPHO YMEHBIIIEHUE
* IPOYHOCTH *CTEPEOPETYIIPHOCTH
* CTENICHU MOJUMEPHU3ALNH *3TaCTUYHOCTU
2. [1ns 30715 noauia cepedpa, MOJIy4eHHOTO M0 YpaBHEHHUIO
AgNO3 +KI(u30b1ToK)—Agl +KNO3,
HAWTYYIIUM KOAryJIupyoluM JAeicTBUEM 00J1aaeT HOH
* Al3+ «Mg2+
* Ca2+ Na+
3. O6pa3zoBaHKe KOJIOUIHOTO PACTBOPA BO3MOKHO 10 PEAKIINU
* KOH+H2S04— «CI12+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBenuueHueM TeMIepaTypbl yaeiabHas TOBEPXHOCTHAS SHEPT U
* HE U3MEHSETCS *U3MEHAETCS HEOJHO3HAYHO
* YMEHBIIIAETCS *YBEINUUBACTCS
5. Konnonnnas yactuna, oOpasyromascst B pe3yibTaTe B3auMoIeHCTBUS
MOaM/IA Kanusl ¢ M30BITKOM HUTpaTa cepeodpa,
* BIIAECTCS ANEKTPOHEUTPAIILHOU
* UMEET OTPULATENbHBIN 3apsij
* UMEET MOJIOKUTENbHBIN 3apsij
* BBINA/IAET B OCAJ0K
6. s 3015 noaua cepedpa, MOIydeHHOTO 10 YpaBHEHHUIO
AgNO3 +KI(u36b1ToK)—Agl +KNO3,
HAWTYYIIUM KOAryJIUPYIOIIUM JeHCTBHEM 00JIaaeT HOH
o Al3+ «Mg2+
e Ca2+ Na+
7. OGpa3oBaHKEe KOJIOUIHOTO PACTBOPA BO3MOKHO 10 PEAKIIMH
* KOH+H2S0O4— «CI12+KOH—
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* AgNO3+KI— *MnO2+HCl—

8. C yBennueHHEM TeMIIepaTyphl yelIbHasi TOBEPXHOCTHAS SHEPTHUS

* HE U3MEHSIETCS *U3MEHSETCS] HEOTHO3HAYHO

* YMEHBIIIAETCS *YBEIUYNBACTCS

9. Komouanast yacTuia, o0pa3yromasics B pe3yabTaTe B3auMOJICHCTBUS

MoJuAa Kaus ¢ U30BITKOM HUTpaTa cepedpa,

* SIBJIACTCS ANEKTPOHEUTPAILHOM

* UMEET OTPUIIATEIbHBIN 3apsiy

* IMEET IOJIOKUTEIBHBIN 3apsi

* BBITIAJIACT B 0CATIOK

10. 3aBrCHMOCTD BEIMYHMHBI aJICOPOIMH OT PABHOBECHOM KOHIIEHTPAIHN

WJIA TTAPIHATEHOTO AAaBJICHUSI TP MOCTOSTHHOW TEMITepaType Ha3bIBACTCS

* aquabaToil *n30X0poii* n30TepMOit *u300apoit

11. CBeTOBO MOTOK MPH MPOXOKIACHUU Yepe3 KOJUIOUIHBIN PacTBOP

MoJIBEpraeTcs

* uHTepPepeHIInH *aIcopOUU

* TU(QPAKITUIOHHOMY PACCESHUIO *(PIIyOPECCHIINN

12. Kpucrammmieckne oIuMephl B OTIMYHE OT aMOP(HBIX 001a1at0T

* HHTEPBAJIOM TEMIIEPATYPHI pa3MATICHUS

* OTIpe/ICTICHHBIM 3HAYCHUEM TEMIIEPaTyphl TUIABICHUS

* TEMIIEPATYPOU TIJIABJICHUS, 3aBUCSIIEH OT HarpeBaHUs

* HEOTIPE/ICIICHHBIM 3HAUEHUEM TEMIIePATyphI TUTABIICHHS

13. Komnownanaas 9actuia, 00pa3yromascst B pe3yJabTaTe B3anMo e -

CTBHUSI pacTBOpa XJjopua 6apusi ¢ ©30BITKOM CEpHOM KUCIIOTHI,

* SIBJIACTCS AIEKTPOHEUTPAILHOM * UMEET OTPULIATEIbHbBIN 3apsi]

* UMEeT MOJIOKUTENIbHBIN 3apsi/l *BbINAIaeT B 0CATA0K

14. Peakmueit MOJUKOHIEHCAIIUYA MOYKHO TTOTYYHTh

* [IOJIUCTUPOJI *HEIMJIOH

* Te(bJIOH *TIOJIMHUTPUIT

15. JIpIM ¥ TyMaH OTHOCSATCS K AUCIIEPCHBIM CUCTEMAaM THIIA

* SMYJBCUS *TICHA® 30JIb *a3pP030Jb

16. IIpouecc 0ObeTMHEHHS KOJUTOMIHBIX YaCTHUII B 00JI€€ KPYITHBIE

Ha3bIBAETCS® MENTU3ALMS *CeUMEHTALINS® KOA[EPBALIUs *KOAryJIsALUs

17. IlponykTamu, BBLACISIOIIMMUCS HA HHEPTHBIX AIEKTPOAAX MPU

AJIEKTPOJIN3€ BOJHOTO pacTBOpa cylb(ara Meau, sIBIIOTCS

*H2u 02 +Cuu 02+ CuuSO2 Cuun H2

18. OcoOGeHHOCTBIO PEeaKINK MOJIUMEpPU3aUH, OTIMYAIONIeH e€ 0T

peaxkuu NOJUKOHACHCAIUY, SIBIISIETCS

* 00pazoBaHUe Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBUE MOOOYHBIX HU3KOMOJIEKYIISIPHBIX IPOAYKTOB

* OTCYTCTBHUE Pa3BETBJICHHBIX CTPYKTYP

* 00pazoBaHKe NOOOYHBIX HU3KOMOJIEKYIIIPHBIX TPOIYKTOB

19. BemiectBo, 061a1aro11ee NOrJIOTUTENEHON CIIOCOOHOCTHIO, HAa3bIBAETCS

* azicopOep *aJIcopOTUB® aIcCOPOEHT *afcopOaT

20. Non, ancopOupyemblii Ha MOBEPXHOCTH s7pa U ONPEAEIISIONUI

3apsi/i KOJJIOWHOM yacTUIlbl (TpaHyJibl), Ha3bIBAETCS

* KOAryJUpYIOIIUM *TIOTEHIIMATIONPEAEISIOIINM

* a7ICOPOUPYIOLIUM *ITOBEPXHOCTHBIM

21. JIns noBbIILIEHUS TeMIepaTypbl KUIeHus pactBopa Ha 1,04°C

(K»pH20=0,52 rpagxxr/mMoib) He0OX0AMMO, UTOOBI KOHIIEHTPAIIUS PACTBO-

PEHHOTO B HEM HEIJIEKTPOJINTA COCTaBHIIA MOJIB/KT

22. Meton mnonydeHHs KOJUIOMJHBIX YaCTHI], OCHOBAHHBIM Ha (u3HYecKkoM ApoOIeHUH
KPYITHBIX YaCTHUII, HA3bIBAETCS

* TUJIPOJIMTUYECKUM *TIEITU3AIMOHHBIM
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* KOHJCHCAIIMOHHBIM *TUCTIEPCHOHHBIM

23. YpaBuenue © = CRT(3axoH Bant-T'odda), xapakrepusyroiiee

3aBHCUMOCTh OCMOTHYECKOTO JIaBJICHUS OT KOHLIEHTPAIMK TeMIepaTyphl,

IIPUMEHUMO® TOJIBKO K PacTBOPaM HEAIEKTPOJIUTOB

* K JJIOOBIM pacTBOPaM * K paCTBOPaM CJIA0bIX AJIEKTPOIUTOB

* TOJIKO K PACTBOPaM CHJIbHBIX JIEKTPOJIUTOB

24. VI3MeHeHne cCMaunBaeMOCTH TBEPABIX Tel 1o aAelicrBueM [TAB

MCTIOJB3YIOT IPU® BOCCTAHOBJICHUH METAIUIOB *(PIOTALUU Py

* PaCTBOPEHUH DJIEKTPOJIUTOB *CUHTE3E aMMHaKa

25. Pa3zpymienremM NOJIMMEpOB O/ IEHCTBUEM (PH3HKO-XHMHYECKIX

(aKTOpPOB HA3BIBACTCS® IECTPYKLIUS */IE€BYIKAHN3AIUS

* TecTaOMIM3aIus *1ecopOrus

26. OnuroMepsl OT MOJMMEPOB OTINYAIOTCS

* IPOCTPAHCTBEHHBIM CTPOCHUEM *XapaKTEPOM CBS3EH

* MEHBIIIEN MOJIEKYJIAPHOW MacCOM *IIpUpPOA0 MOHOMEpPA

27. KoJImouTHbIC YaCTHUIIBI, B KOTOPBIX PACTBOPHUTENH (BOa) B3aUMO-

JEWCTBYET C ApaMHu KOJUIOUIHBIX YaCTHUI, Ha3bIBAIOTCS

* TUAPODUITBHBIME * TETEPOTCHHBIMH

* TUAPOTEHHBIMH *THAPOPOOHBIMU

28. duznveckast aicopOIUsI OT XUMHUYSCKON OTIIHIACTCS

* HU3KUM TeTIOBBIM 3((HEeKTOM U 00paTUMOCTHIO

* BBICOKUM TEIIOBBIM 3((HEeKTOM 1 HE0OOPaTUMOCTHIO

* BBICOKUM TEIIOBBIM 3((HEKTOM U 00paTUMOCTBIO

* HU3KUM TETUIOBBIM 3 (HEKTOM M HEOOPAaTUMOCTHIO

29. MousipHast Macca HedJieKTpoJsiuTa, pactBop 11,6 T kotoporo B 200 T

Bo bl 3amep3aet npu —1,86°C (Ku20 =1,86 rpagxkr/moib), paBHa

* 116 +29+ 58 «232

30. [Tonumepsl, 0Opa3yromuecs: B pe3yyIbTaTe CIIUBKU LIETICH MPU

BYJIKQHU3AIMH U MIPHU MOTYYCHUN TEPMOPEAKTUBHBIX CMOJI, Ha3bIBAIOTCSA

* TEPMOILJIACTUYHBIE *CTEPEOPETYISIPHBIE

* Pa3BETBIICHHBIC *CETUATHIC

31. Koarynupytoliee 1eicTBUE Ha 30J1b, HOTYYSHHBIN MO PeaKIuu

AgNO3+NaCl (u36b1T0K)—AgCI+NaNO3,

OyIyT OKa3bIBaTh

* KATHOHBI DJIEKTPOJIUTA *KATHOHBI M AHUOHBI OJTHOBPEMEHHO

* AaHUOHBI AIEKTPOJINTA *HEUTPAIbHBIC MOJIEKYIIbI

32. B kauecTBe HU3KOMOJIEKYISPHOTO BEIIECTBA B PEAKIIUU MOJIUKOH-

JeHcanuu vaiie Bcero oopasyercsae NaCl H2Se CO2 «H20

33. IloBepXHOCTHO-aKTUBHBIM SIBJISIETCS BEIIECTBO, (POpMyIia KOTOPOTO

UMEeeTBU/

* C17H35COONa *CH3COONa

* Na2S04 -H2S04

34. HeitTpanu3aius JIeKTPUUECKOTO 3apsijia U yAaleHnue THApaTHON

000JI0YKH KOJITOMTHON YaCTHUIIBI BHI3BIBAET MX

* [IepepacHpeieNICHUE *pa3pylIeHNAE

* [Iepe3apsIKy *CTaOUIN3AIHIO

35. OCHOBHOI XapaKTepUCTUKON AUCIIEPCHON CHCTEMBI SBIISIETCS
YaCTHUIl JUCTIEPCHOM (ha3bl

* (hopMa *KOJIMUECTBO

* Macca *pazMep

36. IIpu nmosHOM (hepMEHTATUBHOM I'MIPOJIH3E OETIKOB 00pa3yeTcsi cMech

* AMUHOB *KapOOHOBBIX KUCIIOT

* aMUHOKHCJIOT *yTJIEBOJIOB

37. Jlna mpo1iecca aJicopOLuu cripaBe BBl COOTHOIEHHUS
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*AG <0; AS <0AG»>0; AS <0

*AG <0; AS> 0AG>0; AS» 0

38. Meron aHanu3a, OCHOBaHHBIN HAa 3aBUCUMOCTH 3JIEKTPOIIPOBO/I-

HOCTHU PacTBOpa OT KOHIICHTPALIUHU JIEKTPOIIUTA, HA3bIBACTCS

* KYJIOHOMETPUS *TIOTCHIIUOMETPHUS

* KOHAYKTOMETPUS *TIOJsIporpadust

39. /Ins nomy4eHus: HCKyCCTBEHHBIX MOJIMMEPOB UCTIONB3YIOTCS PEaKIHH

* MTOJIMKOHJICHCALIMU ¥ THIPOJIH32a

* MOJIMMEPHU3ALIH U TePUPHUKAINN

* MOJIMMEPHU3AINH U TIOJIUKOH/ICHCAIINN

* MOJIMMEPHU3ALNH U U30MEPH3AIUU

40. B KOJUTOMTHOM PacTBOpPE, MOJYYCHHOM IIPH B3aUMOACHCTBUH

M30BITKA MOJHM/IA KAJIUSI C HUTPATOM cepeOpa, MOTEeHIIHAIONPEIeIITIOIIM

spisieTcst noH* K+ eNOz— Ag++ J —

41. KonnuecTBEHHON MEpOM aicopOLUM CITYKUT BETUYNHA, €TUHUIICH

W3MEPEHUsT KOTOPOH SBISETCS

* MOJIb/M2 *T/J1* T/M *MOJIb/JT

42. T'pybomuctiepcHbIE CUCTEMBI, B KOTOPBIX JUCIEPCHOHHOW CPENOi SBISETCS JKUAKOCTH, a
JTUCTIEPCHOM (ha30i — TBEPIOE BEIIECTBO, HA3BIBAIOTCS

* CYCIIEH3USIMH *adpO030JIsIMHU

* OMYJIbCUSMU *TICHAMHU

43. B MeTo/1e KCTPAKIIMY B KAYECTBE IKCTPAreHTOB Yallle JPYruX HUCIIOIb3YIOTCS

* CWUIBHBIEC KHCJIOTHl *HEOPTaHNIECKHE BEIIECTBA

* CUJIbHBIE OCHOBAHUS *OpraHUYECKUE BEIIeCTBa

44, Tlpu TPOXOXKIEHWHU CBETOBOTO IOTOKAa 4Yepe3 KOJUIOWIHBIM pacTBOp HaOII0IaeTCs
TU(pPaKIMOHHOE paccesiHUe CBETa, Ha3bIBaeMOe

* koHyc Crokca *konyc Tunmamns

* 3pdext Panes eadpdext lynpma-Iapam

45. MeTtonamMu KOHTyKTOMETPUH MOKHO aHAJIM3UPOBATh TOJIBKO BEILIECTBA, SBIISIOIINECS

* KOJUIOMJAMH *BBICOKOMOJIEKYIISIPHBIMU

* TURJIEKTPOJIUTAMU *3JIEKTPOJIUTAMHU

46. Meroa KyJlIOHOMETPUM OCHOBAaH Ha 3aBHCHUMOCTH KOJMYECTBA BBIJCIMBIIEIOCS Ha
AJIEKTPO/Iax BEIeCTBA OT

* MOTEHIIMAJIA 3JIEKTPOJIa *KOJIMYECTBA AIEKTPUUYECTBA

* uHBL BoHEI *OJ1C

47. B chnekTpalbHBIX METOJAX aHajlu3a BEJIMYMHOM, MNPOMOPLUUOHATBEHON KOJIUYECTBY
OTIPEJIeNIIEMOTO BEIIECTBA, SBISETCS

* ONITHYECKAs IJIOTHOCTH *CUJIa TOKa

* HalpsHKEHUE TOJIS *AIIEKTPOIHBIN MOTEHIINAT

48. Pabota, HEOOX0oMuMast JUIsi 00pa30BaHUs SAMHUIILI TIJIOIIAINA TTOBEPXHOCTH paszena (a3,
Ha3bIBaETCS

* SHEpruel pacuIupeHus *yaeIbHON OBEPXHOCTHIO

* IOBEPXHOCTHBIM HATSDKEHUEM *TIOBEPXHOCTHBIM MOTEHIIUATIOM

49. PactBop anerona B 200 r Boasl (KaH20=0,52 rpaaxkr/MoJip)KUIHUT MpHU TeMIepaType
100,26 -C. Macca aneroHa B BOJ€ paBHa

*29re58r

*1,5r8,7Tr

50. CymmapHBIi 3apsiJi BCEX YacTHIL, 00pa3yroLluX MULEILTY,

* paBeH HYIIO *ApoOHast BeIHMYrHA

* [IOJIOKUTEIIEH *OTPHUIIATENIeH

51. Meron omnpeneneHUs BELIECTB, OCHOBAaHHBIH Ha MX pPa3IMYHOM CHOCOOHOCTH
azicopOUpOBAaThCs, HA3bIBACTCS

* xpomarorpadus etonorpadus

* oJisiporpadus *cnekTporpadus
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52. BydepubiMu cBOicTBaMH 00J1a1a€T PacTBOP, COACPIKAIINI BEIIECTBA

* CH3COONa u CH3COOH +Na2S04 u H2S04

* KCluHCI «CH3COOH uNacCl

53. YpaBHEHUE peakiyu, A5l KOTOPOU SHTPONUS YMEHbBIIACTCS, HIMEET BH]L

* 2CH4(1)=C2H2(1)+H2 (1) *C2H2(r)+H2(r)=C2H6 (1)

* 2NO(1)+02(r)=2NO2 (r) *2H2(r)+02(1)=2H20 (T)

54. Metos, 0OCHOBaHHbBII Ha NOTJIOMIEHUH (aACOPOLUN) 3JEKTPOMAarHUT-

HOT'O M3JIy4€HHs aTOMaMH BEIECTBA B CBOOOIHOM COCTOSIHUM, HA3bIBACTCSI

* AaTOMHO-aJICOPOIIIOHHBIM *IMHUCCHOHHBIM

* CEKTPO(OTOMETPHUECKIM *TFOMHHECIICHTHBIM

55. IIpumepoM cuctemsl, B KOTOpO# AucriepcHast pa3a u TUCIepCUoOH-

Hasi cpesia — KUAKOCTH, SIBIISIFOTCS

* B30UTHIE CIIUBKH *MaliOHE3

* a’PO30JIb *)KeJIe

56. MeTo1, OCHOBaHHBI HAa H3MEHEHUH JIEKTPOIIPOBOJTHOCTH PACTBO-

POB WJIM PACIIIIABOB 3JIEKTPOJIUTOB, HA3bIBACTCS

* KyJIOHOMETpHUel *crieKTpodoToMeTpren

* KOHAYKTOMETPUEH *TTIOTEHIMOMETPHUEN

57. BemectBa (amcopOeHThI), crnocoOHbIE OOMEHHMBATHCS HWOHAMHU CIOJBIDKHOW (ha3oid,
Ha3bIBAIOTCSA® HOHUTAMU *0CATUTENSIMU® SKCTPAreHTaMU *HOCUTEIISIMU

58. Ilpm yBenWYeHWH KOHIEHTpAIIMKA BeENIECTBA (aACOPOMPYIOMIETOCS OTPHUIATEIHHO)
MTOBEPXHOCTHOE HATSDKEHUE pacTBOpa

* YMEHbILIAETCS

* MEHSETCSA HEOJHO3HAYHO

* YBEJIMYHUBAETCS

* CHayajla yMEHbIIIAeTCsl, a IOTOM YBEIMYUBAETCS

59. MuHMMasnbHast KOHIICHTPALHS SJIEKTPOJIMTA, HEOOXOAruMast

IUIs1 KOAryJisiiMK ONPEIeNIEHHOT0 KOJIMYEeCTBA KOJUIOUAHOTO pacTBOpa 3a

OIpEe/IeNIEHHBI IPOMEXYTOK BPEMEHH, HAa3bIBACTCS Koa-

TYJISALNAN

* IOPOTOM *KOHCTaHTOM

* K03 PUITUESHTOM *TIPEACITIOM

60. MeToz BOJbTaMIIEPOMETPUHM OCHOBAH Ha MPSAMO IPONOPLUOHATIBHON 3aBUCUMOCTH MEXTY
KOHIICHTpaluel BelecTsa u

* CWJIOH TOKA *HAIPsKEHUEM

* yactotou *3/]C

61. Ecm 11t HeKOTOpO# peakiuu AH®= —50k/I>x/Mob, a AS’= —100 JIx/MonsxK, To oHa

* HaXO/IUTCS B KOJIeOaTEIbHOM peXUMeE

* IPOTEKAeT B 0OPaTHOM HalpaBICHUU

* HAXO/IUTCSl B PABHOBECUU

* IPOTEKAET B IPSMOM HaIpaBICHUU

62. MeTtoa BBIJIETICHUS BEILECTB, OCHOBAHHBIA HA UX CIIOCOOHOCTH NEPEXOIUTh U3 TBEPIOTO
COCTOSIHUS B Ta3000pa3HO€ MPU HEBBICOKHX TEMIIEpaTypax, Ha3bIBaCTCs

* TUCTUIJUISALUS *IKCTPAKIIUS

* cyOnuMarus sxpomarorpadus

63. OCHOBOI KYJTOHOMETPUYECKOTO METO/Ia aHAIIU3A SIBIISETCS ypaB-

HeHue* ['ecca *@apanes * Hepucra *Jlambepra — byrepa-bepa

64. KonneHtpanys NoBepXHOCTHO-aKTUBHOT'O BEIIECTBA B TOBEPXHOCT-

HOM CJIO€ B CPaBHEHUH C €r0 KOHILEHTpaIlel B oobeMe

* OJJMHAKOBAs *MEHAETCSI HEOJHO3HAYHO

* 3HAUUTEJIbHO HI)KE *3HAYUTEIILHO BBIIIIE

65. Cpeau nepeynciaeHHbIX NOHATHH XuMu BMC nuimHuM sBiseTcs

* TOMOIIOJINMEPU3ALUS *COMOIUMEPHU3ALIIS

* cyOnuMaIus *roJIMKOHIeHCALUs
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66. Pasnmunas okpacka TUCTIEPCHBIX CHCTEM 3aBUCHT OT
THMCTIEPCHOM (ha3bl

* pazMepa JacTuIl *OopMbI aCTHUII

¢ OHCPTHUU YacCTHUL *CKOPOCTU ABUKCHUA

67. Jlns KOJNMYECTBEHHOTO OIMCAHMS TIpoLecca afcopOIUH HCIOIB3YIOT SMIUPUYECKYIO
opmyiry

» Pebunpepa *bpynaysepa

* Temtepa *@peiinaynxa

68. 3aBMCHMOCTH KOJIMYECTBA IOTJIOMICHHOTO OOpa3loM H3IIy4eHHs OT KOHIICHTPAUUU U
TOJIIIMHBI MOTJIOIMIAIOUIETO CIIOS ONMCHIBACTCS 3aKOHOM

* Ban-/Iep-Baannca *Bant-I'odda

* OuinmTeitna *Jlambepta — byrepa-bepa

Cocrasutens (n): Msanos @.U.- npodeccop kad.EH/, n-p xum. Hayk

(pamunus, unuyuanst u doaxcrocmes npenodasamens (ei))
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