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1 Ileas AUCUMIIHHDI.
B pesymbraTe OCBOEHHS MaHHOW JHCHUIUIMHBI Yy OOydYaromierocst IOJDKHBI OBITH

cOopMHpPOBaHbI KOMIIETCHIINA OCHOBHOW MpO(eCCHOHATBFHONH 00pa30BaTENbHON MPOrpaMMbl
OakanaBpuata (nanee - OITOIT): ITK-3.

Coneprxanre KOMIETSHIINH KaK ITIAHUPYEMBIX PE3yIbTaTOB O0YUYEHHUS MO TUCIUILIHHE

cM. Tabmuiy 1.

Tabmuma 1 - @opMupyemble JUCHUIUIMHONW KOMIIETCHIIUU, WHIAKATOPHI KOMITETEHIIUM, 3HAHUSA,

ymeHus, HaBbIkH (3YB)

Kon u HazBaHue | UHaukaTopel  JocTwkeHus | 3HaHUs, yMeHus, HaBblku (3YB),
KOMIIETEHITUU KOMIIETSHIINH, dbopmMupyemble TUCIUTUITMHON
3aKpEIUICHHBIC 3a
JTMCITATIIMHO M

IK-3 Croco6en | TTK-3.1 Hcnonb3yeT | 3HATH:

WCIIOJIb30BaTh 3aKOHBI W | METOJIBI PEIIEHUs 3aJad B | -OCHOBHBIE 3aKOHBl XHMHYECKOW U

METO/IbI MaTeMaTHKH, | 00J1acTH TeXHOCHEPHOU | CTATUCTHIECKOM TEPMOIMHAMUKH,

€CTECTBEHHBIX, 0€30MacHOCTH C TOMOIIBIO | XHMUYECKOW KHHETUKA W KaTajau3a,

T'YMaHUTAPHBIX U | 3aKOHOB " METOJIOB | MEXaHU3MOB XHMHUYECKHX PEaKIIHH,

HKOHOMMYECKUX HayK | MaTeMaTHKH, TEOpUU  PacTBOPOB U (pa3oBbIX

npu pELICHNH | ECTECTBEHHBIX, PaBHOBECHI, AIIEKTPOXUMUMU.

npodeccuoHalIbHBIX r'yMaHUTapHBIX u | YMerTs:

3a1a4, MOPUMEHSTh Ha | IKOHOMUYECKUX HAyK -peniath TUMOBbIE (U3UKO-XUMHUYECKUE

MIpaKTHKE HaBbIKU 3aJauu, OTIPEIeNATh KOHCTaHTbI

MPOBEJICHUSI U OINUCAHUS PaBHOBECHI M CKOPOCTEM XMMHUYECKUX

HCCIIENOBAaHNH, B TOM peaKIuid.

qHuCIIe Bnanetn:

AKCIEPUMEHTAIBHBIX -METOJAaMHU pacueta
TEPMOIUHAMHYECKUX apaMeTpoB
peakiuii, MeToJaMH MOJEIIMPOBAHUS

XUMHYCCKUX IIPOHECCOB U IOCTPOCHUSA
JuarpaMm

Mecro mucturinabl. QaKynbTaTUBHAS TUCIMILTHHA MOl OOMETEXHHUECKUX U
€CTECTBEHHOHAYYHBIX OCHOB IPO(ECCHOHAILHOM JIeATeIbHOCTU. M3ydaeTcs Ha 3 Kypce
3a04HOU (POPMBI OOYUECHHUS.




1 O0béM U TPYAOEMKOCTH IMCHUIIIMHBI 10 BUAAM y4eOHbIX 3aHATHIA.

®opMbI NPOMEKYTOYHOH ATTECTALUH.
Tabmuma 2 — O0beM U TPYAO0EMKOCTh JUCIUTIIMHEI TI0 BUaM YIeOHBIX 3aHATHH

OOmast TPyZOEMKOCTh W BHABI y4eOHOH paboTBI 10 061’61(\)4 ;ace(:iio (popman
TMCIHILTAHE, IIPOBOIUMBIC B Pa3HBIX opMax 530 03}50 300
1 OO0uiast TpyA0€MKOCTh JUCIUTIIMHBI 72 72
2 KonrakTHas paboTa 0oOydaromuxcs C IperoaBaTesieM 36 6
(o BuaM y4eOHBIX 3aHATHI) (BCETO)
AynutopHas pabora (Bcero): 36 6
B TOM YHCJIC:
JICKITAH 18 2
MIPAKTUYECKHE 3aHATHSI, CEMHUHAPbI 18 4
MTPAKTUKYMBI
J1a00paTOpHBIE PAOOTHI
B MHTEPAKTHBHOM opme
B DJIEKTPOHHOU opme
3 CamocrosTenpHas pabora oOydaronuxcst (BCero) 36 62
4 TlpomexyTodHas aTTecTanus oOydaromerocs- 3auet/ 4
00BEM YacoB, BBIICIICHHBIH HA POMEKYTOYHYIO aTTECTAIUIO:
3. Y4eOHO-TeMaTH4YeCKAUi IJIAH U COJePKaHUe TUCHUIITIMHBI.
3.1 YueOHO-TeMaTHYeCKHUH IJIaH
Tabmuia 3 — YuyeOHO-TeMaTUYECKUI TUIAH
JUTsl OYHOM (hOpMBI OOYICHHS
. Buabl yueOHbIX 3aHATHI, BKJIIOYas
2
222 odyumoumen u rpyioeocrs
No P g 3 3 (B 4yacax) Poput
0 azmen = TEKYIIEro
n/n JTACHUATIINHBI 2 ayIuTOpHbIE caMoCTOsITeJIbHAS KOHTPOJISA
= yueOHbIe 3aHATHS padorta ycneBaeMocTH
ol0yuyamommxes
BCero JIEKITHH CeMHHAPBbI,
NpPpaKTHYEeCKHEe
3AHATHUA
1. | ArperatHoe 12 3 3 6 Tect
COCTOAHMUCEC
BEIIECTBA
2. | XuMuueckas 12 3 3 6 Tect
TEPMOJAMHAMUKA
3. | XuMuueckas 12 3 3 6 Pemenue
KUHETHKa 3aj1a4
4. | Xumudeckoe ul|l2 3 3 6 Pemrenne
dazoBoe 3ajaq
paBHOBECHS




. Buabl yueOHbIX 3aHATHIA, BKJIIOYas
§ CaMOCTOSITEJILHYIO PadoTy
K e
g 00YYAKIIHXCH M TPYA0EMKOCTH
55 § y I pya DopmbI
Ne Paznen g & (B 4acax) TeKylIero
l'[/l'[ )II/ICHI/I]'[,]]]/IHL] E ay}II/ITOpHLIe cCaMoOCTOATEJIbHAA KOHTpOJIH
= yueOHbIe 3aHATHS pabora yCIeBaeMocTH
o0yyarommxcst
Bcero JIEKITHH CeMHHAaPLbI,
NMpaKTHYeCKHe
3aHATHUA
5. | Yuenne o112 3 3 6 TECT
pacTBopax
DIIEKTPOXUMUS
6. | Komnounnast xumus | 12 3 3 6 Pedepar
7. |3auer 4
8. | Utoro 12 18 18 36
JUI 3a04HOU (OYHO-3209HOMN) POpMBI 0OyUEHUs
. Buabl yueOHbIX 3aHATHI, BKJIIOYAS
§ CaMOCTOSITE/ILHYIO padoTy
&R >
Z 00yJYaloIUXCsA ¥ TPYA0EMKOCTh
=1 E § yuaromg pya DopMmbI
Ne Pa3nen ges (B yacax) TeKylIero
n/n JTUCHMILIAHBI E ayJUTOpPHbIE CaMOCTOAITEJILHAS KOHTPOJIA
= yuyeOHble 3aHATHS padora yCIeBaeMoCTH
ol0yvyarommxest
BCero JIEKIUHU CeMHHapbI,
NpaKTHYEeCKHe
3aHATHSA
1. | ArperatHoe 12,5 0,5 - 12 Tect
COCTOAHUC
BEIlECTBA
2. | XuMmunueckas 13 - 1 12 Tect
TEPMOJMHAMUKA
3. | Xumnueckas 12,5 0,5 1 12 Pemenne
KHMHCTHUKA 3a1a4
4., | XuMHu4ecKkoe n| 11 - 1 10 Pemrenne
¢dazoBoe 3a/1a4
paBHOBECHS
5. | Yuenne o| 85 0,5 1 8 TECT
pacTBopax
DIIEKTPOXUMUS
6. | Komumonmuas xumus | 10,5 0,5 - 10 Pedepar
7. |3ader 4
8. | Uroro 72 2 4 64
3.2 Conep:kaHue 3aHATHH 110 BUAAM Y4eOHOH padoThI
Tabnuma 4 — ConepkaHue AUCIUTUTHHBI
HaumenoBaHme pa3zgena
Neni/m pasi Conep:xanue
AHCHMILTAHBI
1 Pa3pnen 1.ArperatHoe
COCTOSIHHE BEIIECTBA




Neni/n

HaumeHoBaHue paszjaesia
AU CHUILINHbBI

Conep:xanue

Cooeporcanue 1eKyuoHH020 Kypca

1.1. ArperatHoe COCTOSIHUE CocrosiHue BelllecTBa, MapaMeTpbl COCTOSHUS BEIIECTBA.
Beniectsa. ['a3000pa3Hoe l'a3oo0pa3Hoe  coCTOsHME  BEIIECTBA,  OCHOBHBIC
COCTOSIHHME BELIECTBa XapaKTEPUCTUKN T'a30B, WICAIbHBIM U PEAIbHBIA TIa3bl,

ra3oBbl€ 3aKOHBI, CMECH HJICAIbHBIX 'a30B, MApLUUAIBHOE
JIABJICHUE Ta3a, KMHETUYECKas TEOpHUs ra30oB, pealbHbIC
ra3pl, (akTop CKUMAEMOCTH. YPAaBHCHHS COCTOSHUS
pEeaIbHOTO U UICAIBHOIO Ia30B.

1.2 ArperaTHo€ COCTOSIHHE Kunkoe cocrtosHue BemecTBa ONMXKHUN MOPSIOK,
BemiecTBa. Kuakoe u TBepioe (bhakTOpHhI, BIUSIONINE HA CBOMCTBA )XUAKOCTEH, CBOMCTBA
COCTOSIHMS BELIECTBA. KUAKOCTEH (IJIOTHOCTh, MOJISIPHBIA OOBEM KUIAKOCTEH,

MMOBEPXHOCTHOE  HATSHKEHUE, TEKy4eCTh, BA3KOCThb
JUHaMH4YecKas W KHHEMaTudecKas, [apooOpa3oBaHue,
KOHJIGHCAIlUs,  HACBIIIEHHBIH  Tap,  KpUTHYECKas
Temneparypa W gaBineHue).TBepmoe  arperatHoe
COCTOSIHHE, KPHCTaJUIMYECKOE, amopodHoe,
AQHU30TPONHOCTh,  M30TPOIHOCTh, = MOHOKPHUCTAJUIBI,
KPHUCTAJUIOTUAPATHI, KUAKOKPUCTATUINYECKOE COCTOSTHUE
BemiecTBa. Ilimaszma

2 Paznen 2. Xumnueckast
TEPMOJUHAMHUKA

2.1 [TepBoe Havano OCHOBHBIE TIOHATHS W BEIUYUHBl XUMHYECKOU
TEPMOJANHAMUKH. TEPMOJUHAMUKH. TepmonnHamuueckas cUCTEMA,

KJIaCCU(UKAIUS: 110 COCTOSIHUIO, TI0 B3aUMOJICHCTBUIO C
OKpyXaromie cpemoid, mo uyuciay ¢a3, 10 YUCTYy

KOMITOHEHTOB. CocrosHue CUCTEMEL DOyHKINHT
COCTOSIHUSL. TepmoauHamMudecKne MIPOIIECCHI.
BayTrpennss SHEPTHS, KOJINYECTBO TEIIOTHI,

TEIJIOEMKOCTh, paboTa. [lepBoe Havyamo TEPMOTUHAMUKH.
MaremaTtuueckoe  BbIpaXE€HHE  IEpBOr0  Hayvala,
dbopMynMpoOBKH  3akoHAa. OHrtanbmusg. CranmapTHas
SHTAJBIUSA  OOpa30BaHUs  BEIIECTBA, CTaHIAPTHAS
SHTAJBIUS CrOpaHus BemecTBa. TeroBod 3ddekr
XUMHUYECKON peaxkiuu. 3akoH I'ecca. Pacuer
CTAHJIAPTHOM  TEIUIOTHI ~XMMHYECKOW pEakluu 1o
CTAaHJAPTHBIM TEIUIOTaM OOpa30BaHHUs W CTrOPaHUS
BeliecTB. [[puMeHeHue nepBoro Hayausa TepMOJIUHAMUKU
K OuocucremaMm. 3aBUCHUMOCTh TeIIOBOro 3ddekra
XUMUYECKOM peakuuu OT TEeMIIepaTypbl, YpaBHEHHE
Kupxroda. Temnotel pacTBOpeHHs, COJIbBATallUU,
HEUTpAIU3ALUU




Neni/n

HaumeHoBaHue paszjaesia
AU CHUILINHbBI

Conep:xanue

2.2

Bropoe nHagaio
TEPMOIUHAMUKH.
TepMoauHaMu4ecKre
MOTEHLMAIIBL. DHEPrus

l'enbmronsia. Dueprus ['nb6ca.

Bropoe Hauano tepmonumHaMuku. MaremaTuueckoe
BBIpQ)KEHHUE BTOPOrO Hayaja, (OPMYIUPOBKH 3aKOHA.
OO6paruMblie 1 HEOOpaTUMBbIE TPOIECCHL. DHTPOHA U €&
CBSA3b C TEPMOJMHAMUYECKONH BEPOATHOCTHIO CHCTEMBI.
VYpaBHenue bosbinMana. Pacuer u3MeHEHMS SHTPONMH
JUI Pa3InYHbIX MU30TEPMUYECKMX U HEU30TEPMHUYECKUX
IPOLECCOB U XUMHUYECKOW peakuuu. AOCOOTHAs
sutponus. Iloctymar Ilnanka. TepmoauHamuueckue
noteHuuansl. JHeprus ['enpmronsua. Oueprus ['nbbca.
Kputepuii  1OCTHXKEHMS XUMHUYECKOTO PABHOBECHS.
[IporHo3upoBanue  HampaBi€HHUs  CaMOIPOU3BOJILHO
IIPOTEKAOIINX MTPOLIECCOB B U30JIMPOBAHHOMN U 3aKPBITOU
cucremax. CBoOogHass W CBsI3aHHas  DHEPrUMU.
MaxkcuManbHasi W MakCUMalbHO TMoJie3Has paboTa
nporiecca. CranmaptHas sHeprus ['nd6ca oOpa3zoBaHuUs
BEIIECTBA, CTaHJapTHas SHEPTHS I'n66ca
OMOJIOTHYECKOTO OKHCieHUs BemectBa. CTaHmapTHas
sHeprust ['md6ca peakuu.

Pa3zgea 3.Xumuueckas
KHHETUKA

3.1

KI/IHGTI/IKa XUMHUUYCCKUX
peaKui.

IIpenmMeT XMMHUYECKON KUHETUKHM W €€ 3HAYCHHE IS
ouonorun. Kunernueckas kiaccuukanus XUMUYECKUX
peakuuii.  MonekynsiapHocTh  peakuun.  CKOpPOCTh
peakuuu. DakTopbl, BIMSIOIMIME Ha HeE. 3aKoH
JEUCTBYIOIIUX Macc. Koncranra CKOPOCTH.
Kunernueckue ypaBHenus. [lopsanok peaknuu. Ilepuon
MOJIYIPEBpAIleHNs. 3aBUCUMOCTh CKOPOCTH PEAKUUU OT
KOHLIeHTpauuu. KuHeTuyeckne ypaBHEHUsS peakUuil
IIEpPBOTO, BTOPOT'O u HYJIEBOTO MOPSAJIKOB.
DKCIEPUMEHTAIbHbIE METO/bl ONIPENEICHUS CKOPOCTU U
KOHCTAaHTbl CKOPOCTH PEaKUHUHU. 3aBUCHUMOCTb CKOPOCTH
peakuuu oT TeMIepaTyphl. TemnepaTypHblii
KOO PHUIIMEHT CKOPOCTH PpEaKIMHu U €ro OCOOCHHOCTH
uig  OMoxXuMHuYeckux rmpoueccoB. [lonstne o Teopuu
AKTUBHBIX COYIApeHHHU. OHEpPreTU4ecKuii mnpoduib
peaklMM; >HEprusi akTUBAllUM; ypaBHEHUE AppeHuyca.
[lonaTue o  TeopuMm  NEPEXOAHOTO  COCTOSIHHMSL.
AKTHBUPOBAHHBIN KOMILJIEKC.

3.2

Karannus3 u MexaHu3Mbl
XUMHNYCCKHX peaKHI/Iﬁ

Kartanu3. ['OoMOreHHbIi ¥ TETEpOreHHBIH  KaTajH3.
DHepreTHueckuii NMPO(WIb KaTaTUTHYECKON PpEaKIHH.
OCOOEeHHOCTH KaTaJUTUYeCKON aKTUBHOCTH (hEepMEHTOB.
[locnenoBarenbHble, NapasielibHble U CONPSDKEHHBIE
peakuuu. llemnele peaknuu. Jlumutupyromas cTagus
CIIO)KHOM  peakiuu. Peakmum B pacTBOpax.
DOTOXMMHUYECKHE PEAKLIUH.

Pasznen 4. Xumunueckoe n
(¢azoBoe paBHOBecHs

4.1

XUMHUYECKOE PABHOBECHE

TepMoarHaMMKa XUMHUUYECKOTO PAaBHOBECHA. 3aKOH
neiictByronux — macc.  KoHcraHTa ~ XMMHYECKOTO
paBHOBecHs. DPakTOpBI, BIUAIOIIME HA pPABHOBECHUE.
IIpunnun Jle-Illarense-bpayna. Pacuer paBHOBECHOIO
BBIXOJIa ITPOJYKTOB peakuuy. BnusiHue temneparypsl Ha

8




Neni/n

HaumeHoBaHue paszjaesia

Copaep:xanue
JTUCHUILINHBI Aaep

paBHoBecue. CrocoObl  BBIYHCIICHHS KOHCTaHT
PaBHOBECHUSI C HWCIIOJIB30BAHHEM TEPMOIUHAMHUECKUX
BCJIIMYHNH.

4.2

da3oBo€ paBHOBECUE Tepmomunamuka (a3oBeIX paBHOBecHil. OCHOBHBIE
noHATUs: (pazoBbie mepexoibl, (Pa3a, KOMIOHEHT, YUCIIO
HE3aBUCUMbIX KOMIIOHEHTOB, (pa30BOE€ paBHOBECHE,
guciio creneHed cBobompl. [lpaBwimo a3 IT'ubGOca.
®a30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMaX.
CBsi3b MEXJy JaBlieHUEM M TeMmIeparypoil (a3oBbIX
MEePEX0/IOB. YpaBHeHue Knaysunyca-Knaneiipona.
®da3zoBble auarpaMmmbl. [[uarpaMma COCTOSIHUS BOJIBI.
@®a30Bble paBHOBECHSI B JIBYXKOMIIOHEHTHBIX CHCTEMaXx.
PactBopbl mieansHble W peanbHble. PacTBOpHI eTydnx
xuakoctel. 3akoH Payns. OTkioHeHus oT 3akoHa Payis.
Aseotpomnsl. Paznenenne azeorponHbsix cMmeceil. [lepBsiii
u BTOopoi 3akoHbl KonoBainoBa. Ileperonka OuHapHBIX
JKUIKOCTHBIX cMeceil. B3anmonepacTBOpuMBbIE
KuAKOCTH. OTrpaHMYEHHO PAcCTBOPUMBIE  KHUIKOCTH.
Huarpammel  pactBopeHusi. CucreMbl C  BEpxHEH,
HWXKHEW, C BEpXHEM W HWKHEHM KPUTUYECKUMH
TEMIIEPATYPAMU PACTBOPECHHUS.

Pa3znes 5.Yuenue o pacrBopax,
3JIEKTPOXHMHUS

5.1

PacTtBOpBI OO6pazoBanue pacTBOPOB. PactBOopumMOCTS.
PactBopuMocTs Ta30B B KHAKOCTSX, B3aUMHas
pPacTBOPUMOCTh KUJKOCTEH, pPacTBOPUMOCTb TBEPJBIX
BEUIECTB B JKHUJKOCTSX, JABJCHHE HACHIIICHHOTO Iapa
pa30aBIeHHBIX PACTBOPOB.

5.2

PacTBOpBI HEITEKTPOIUTOB. PactBopbl HeanekTponutoB. KomnmuratuBHble CBONCTBA
pacTBOpPOB:  TMOHIDKEHHUE TEMIEpaTypbl  3aMep3aHus
pacTBopa, MOBBILLIEHUE TEMIIEPATYPhl KUIIEHUSI PacTBOPA,
MNOHIKEHUE JIaBJICHHS Iapa, OCMOTHYECKOE JaBJICHHE.
Kpuowmerpusi. D0ynroMeTpus. OcmomeTpus.
KonnuratuBHble cBoiicTBa pa30aBlIEHHBIX PacTBOPOB
AJEKTPOJIUTOB.

5.3

PacTBOpBI 211EKTPOTUTOB PactBopbl  anektponuToB. CuibHBIE — DIEKTPOJUTHI,
teopus  Jlebas-Xwokkens.  bydepHsle  pacTBOpBHL.
Mexanu3m  geiictBust  OydepHbIX  cHcTeM.  30Ha
Oydepnoro neiictBus u OydepHas emkxoctb. Pacuer pH
MPOTOJIMTUYECKUX CUCTeM. 3HaueHHe Oy(hepHBIX CHCTEM
JUIsE OMOJIOTHUH, XUMUHU.

5.4

ONEKTPOXUMHYECKHE TPOLECCH | Y AenbHas NEKTPOIPOBOJIHOCTD pacTBOpOB
JJIEKTPOJIUTOB, MOJISIpHas IEKTPOIPOBOIHOCTD
pacTBOPOB DJIEKTPOJIUTOB, JJIEKTPUUYECKUE IOTEHIUAJIBI
Ha (pa30BbIX rpaHUIIAX

5.5

QHCKTPOXI/IMI/I‘ICCKI/IC MMpONHECChI YPaBHCHI/Ie HepHCTa, raJibBaHMYeCKUI OJICMCHT,
OJICKTPOJHBIC INOTCHIUAJIbI, KJ'IaCCI/I(I)I/IKaI_[I/I}I
OJICKTPOJOB.

Temwi npaxmuuecxux/cemuHapCKux 3AHAMUU

1

‘ Onpe;[eneHI/Ie MOHﬂpHOﬁ MacCChbl ‘ OnpeneneHI/Ie MOHHpHOﬁ MacCChbl PaCTBOPCHHOT'O




Nen/nt HaumeHoBaHue paszjaesia Conepaanue
AUCHHUILINHBI

PacTBOPEHHOIO BEILECTBA, BELIECTBA, KOHLEHTPALIUU U OCMOTUYECKOTO JIaBJICHUS
KOHLIEHTPALMK ¥ OCMOTHYECKOTO | pacTBOpa KPUOCKOIIUYECKUM METOJOM
JIaBJICHUS PacTBOPA
KPHUOCKOINMYECKUM METOJIOM

2 OmnpezeneHne Kaxyiuencs Omnpenenenre Kaxyuieics: cTeneHu 3JIeKTPOIUTUYECKOU
CTENEHHU AJIEKTPOIUTUYECKOU JMCCOLIMAllMU XJIOpUaa Kalus
JUCCOLMALNN
CUJIBHOTO 3JIEKTPOJIUTA

3 Wzyuenue BnusiHus pazoaBnenus | M3ydenue  BIusSHUS ~ pa30aBlIeHMs  HA  CTENCHb
Ha CTEIEHb TUCCOLMalUU nucconumanuu 1 pH pactBopa ykcycHOU KUCIOTHL. Pacuer
u pH pacTtBopa cinaboii kucinotel | pH pa3nnyHbIX pacTBOPOB.

4 [IpuroTtosnenue u uccienoBanue | [IpurotoBneHne W uccieqoBaHHE CBOMCTB OydepHBIX
CBOMCTB Oy(epHBIX paCTBOPOB pacTBOpPOB.

5 CocraBieHue rajlbBaHUYECKUX CocraBieHre TalbBAHUYECKUX HJIEMEHTOB Pa3JIMYHbIX
JJIEMEHTOB. TUIIOB U UCCJIEI0BAaHUE X CBOMCTB.

6 Koppo3zusa meramios UccnenoBanue Koppo3uu METAIJIOB U CLIOCOOOB 3allIUThHI

METaJUIOB OT KOPPO3HH.

4 Tlopsaaok OUEHUBAHHUS YCHEBAEMOCTH M C(HPOPMHUPOBAHHOCTH

KOMIIeTeHIMH 00y4aierocss B TeKylei 1 mMpoMeKyTOUHOM aTTeCcTalllu.
JI71s1 TOIOKUTEIBLHOM OIIEHKH TI0 pe3yJibTaTaM OCBOEHUS JUCIMIUIMHBI 00yJaroneMycs
HEOOXOJMMO BBINTOJTHUTH BCE YCTAHOBJICHHBIC BUIBI yueOHOW paboThl. OlleHKa pe3yinbTaTOB
paboThl oOydaromierocs B 6amrax (1o BUaaM) MpuBeieHa B TaOIHIIE S.

Tabmuua 5 - bamipbHO-pEHTHHTOBAs OIEHKA PE3yIbTaTOB Y4eOHOH PabOThl OOyJarOIIMXCS

o Bunam (bPC):
Pacnpenesienue 6a,1710B 10 BUAaM padoThI

D.1N.0. MMocemen | IIpakt.u | 3ammura Kosnok | Tecrn- Kontp. | Apyrue | O6ma

CTyJIeHTa | ue CeMHUH. | J1a0OpaTOpPH | BUYM poBaHHe | pa6oTa | BHIbI |
JIEKI Ui 3aHATHS | BIX padoT (3-6) (6-10) (11-20) | yue6Hoii | cymm

(1 6as 3a (2-3) | (1-4) AeAT-TH | a
KAXKIYI0) (16-30) | 6asiao

B

IlepeBox 0a/1J10B B 3a4eTHbIE OLICHKHU

Cymma 6a/10B U191 OTMeTKa BykBeHHbII JKBUBAJICHT
AUCHUTLTUHBI
86 — 100 5 OTan4HO
66 — 85 4 Xopo1io
51 -65 3 Y 10BIIETBOPUTEIBHO
0-50 2 HeynosnerBopurensHo

Pacwudghposka dbannoevix nokazamenei
Ilpakmuueckue 3anamusn:
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20 — MocCeIleHne 3aHATHs,
36 - BKJIQA Ha 3aHATHE, BBHINOJIHEHUE MONOJHUTENBFHBIX MUCHMEHHBIX 3aJaHui, pabora ¢
JIOTIOJTHUTEIbHBIMU UCTOYHUKAMMU.
Konmponvnasa paboma, mecm no umozam 3anamuil:
11 6 — BeImoIHEHO 51-65%,
20 6 - 85-100%.
3awuma nadopamopuvix pavom:
1 6 — paboTa BBINIOJIHEHA, OTYET TIOJATOTOBJICH, HO PACUETHI BBITTOJIHEHBI C OIIMOKAMH, OTBETHI
Ha BOMPOCHI AAaHBI C OIINOKaMH,
4 © — paborta BBINIOJHEHA, OTYET MOJTrOTOBICH Oe3 OImMMOOK, Ha BCE BOIPOCH JAHBI
IIpaBUJIbHBIE OTBETHI.
KouanoxkBuym:
3 6 — OTBETHI Ha BOIIPOCHI B LIEJIOM IPABUJIbHBIE, HO HETIOIHbIE, TOMYIIEHbl HE3HAUUTEIbHbIE
OIIIHOKH.
6 0 — OTBETHl Ha BOMPOCHI JAaHbI MPAaBUJIbHBIE U MOJHbIEC, HE JIOMYIIEHO OLIMOOK, MOJyYeHBI
OTBETHI Ha JIOTIOJTHUTEIbHBIE BOIPOCHI.
Tecmuposanue:
Crynenty npennaraercs 30 BOIpocoB U3 UMeEIoIIerocs 6aHka BOIPOCOB.
OneHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIM OH TpaBWiIbHO oTBeTHs Ha 27-30
BOIIPOCOB;
«xopomoy - 21-26 mpaBWIEHBIX OTBETOB;
«YAOBJIETBOPUTEIbHO» - 17-20 npaBUIbHBIX OTBETOB;
«HeyI0BJIeTBOPUTEIbHO» - MeHee 16 MpaBUIIbHBIX OTBETOB

5 MartepuajibHO-TeXHUYECKOE, IPOrPAMMHOE U Y4eOHO-MeToAuYecKoe
obecreyeHue TMCUMILINHBI
5.1 YuyeOHnas auteparypa

OcHoBHas yueOHas JuTeparypa

1. Tepsusn, T.B. dusnueckas u kowtougHas xumus : ydeOHoe mocooue / T.B. Tep3usn. —
ExarepunOypr : M3narenscTtBo Ypanbckoro ynmBepcuteta, 2012. — 108 ¢. — Pexxum pocryma: 1mo
moamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=239715 (nara  oOparieHus:
31.01.2023). — ISBN 978-5-7996-0789-0. — TeKCT : 31I€KTPOHHBIHA.

2. Xumusi. M30panHbie pasneisl 001men pu3nyeckol U KOJUIOUIHON XUMHH : yaeOHOe rmocodue /
O.B. Aunpromkosa, T.U. Boctpukosa, A.B. IlIBeipeBa, E.1O. IToroBa. — 3-e u3zn. — HoBocuOupck :
HoBocuOupckuii rocy1apcTBeHHBIM TeXHUYECKUN yHUBEpCcUTET, 2011. — 160 c. — Pexxum gocrymna:
o nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=228572 (nara oOpaieHus:
31.01.2023). — ISBN 978-5-7782-1581-8. — TeKcT : 3JIeKTPOHHBI.

b) nononnuTenbHas IuTepaTypa

1. Tepsusn, T.B. dusnueckas u KoutougHas Xumus : ydeOHoe mocoome / T.B. Tep3usn. —
ExarepunOypr : M3marensctBo Ypanbckoro yHuBepcutera, 2012. — 108 ¢. — Pexxum nocryma: mo
moamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=239715 (nara  oOpamieHus:
31.01.2023). — ISBN 978-5-7996-0789-0. — TeKcT : 3JIeKTpOHHBII.

1. F'enepman, M.M. Komnonnnas xumus [Tekct] : [YueOHuk st By30B]. - 4-e u3f. crep. - CaHKT-
[TetepOypr; MockBa; Kpacuonap : Jlans, 2008. - 332 c.

2. Ilpaktukym mo kotouaHo# xumuu [Tekcr] .Yuebnoe nocobue s By3oB / [M.U. I'enbdman,
H.B. Kupcanosa, O.B. Kosanesuu u np.];Ilox pen. M.U. I'enbpmana. - Canxr- [lerepOypr; Mocksa;
Kpacnonap :Jlanb, 2005. - 256 c. - (YueOHuKH 14 By30B.CrieniuaibHas TUTepaTypa).

3. [Ipaktukym o ¢pusudeckoit xumuu [Tekcr] : yuebHOe ocoOue jutst By30B / moa penakiuein M. 1.
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I'enbmana. - Cankr-IlerepOypr ; Mocksa ; Kpacunonap : Jlans, 2004. - 254 c.
4. 3amaun no ¢pusnveckoit xumuu [Teker] : Yuebnoe nocobue ais By3oB / B.B. Epemun, C.1.
Kapros, M. A. Ycnenckas, H.E. Ky3pMenko u ap. - Mocksa: Ox3amen, 2005. - 318 c.

5.1 MarepuajabHO-TeXHUYECKOE U NPOrpaMMHoOe olecriedeHmne

JTUCHMILITHHBI

YdeOHbIe 3aHATHS IO AUCIUILINHE MTPoBoAATCS B yueOHbIX ayauropusx KITIW Kem['V:

337 JIabopatopusi XHMHH.

VYueOHast ayIuTOpUs sl IPOBEACHUS: - 3aHITUH JICKITAOHHOTO THIIA;-
3aHSTHIA CEMUHAPCKOTO (ITPAKTHYECKOTO) TUIIA;- TPYIIIOBBIX H
WHIUBUAYATEHBIX KOHCY/IBTAIIHA;- TEKYIET0 KOHTPOJIS 1
IIPOMEKYTOYHOM aTTeCTaluy.

CneunanuzupoBaHHas (yueOHas) MeOesb: JOCKa MEIOoBasi, CTOJIBI
nmabopaTropHbIC, CTYIbs, PAKOBUHBI, BBITSDKHOW MTKaQ,
JIEMOHCTPAMOHHBIN CTOJI.

ObopynoBanue 115 MPE3CHTAIMH yIeOHOTO MaTepuaa: nepeHoCHoe -
HOYTOYK, IPOEKTOP, SKpaH.

JlabopaTopHO€E 000pyAOBaHUE ¥ MaT€PUAIIBI: TIOJISAPUMETP, AaHATUTUIECKHEC
pHUOOPHI, BECHI, TEPMOCTAT, XOJIOAWIBHUK, PEOCTaT, aKBaJUCTUIISITOD,
MaTepuaibl Ui IPOBEACHUS TaOOPaTOPHBIX paboT (KoIObl, MTPOOHPKH
W Ipyrasi XaMU4ecKast oCy/a), pEaKTHBBI ISl TIPOBEICHUS
nabopatopHbix padbot, PH-merp, pedpaxromerp, ammapar ass
MIPOBEJICHHS XUMUICCKUX PeakIui, ammapar Kurma, mpubop s
OTIBITOB TI0O XUMHH C IMEKTPHUUCCKUM TOKOM (JTa0OPaTOpHBIi), TprdOp
JUIS TIOJTyYEHUS TalONI0ANIKAHOB JEMOHCTPAIIMOHHBIN, YCTAaHOBKA IS
MIEPETOHKH BEIECTB.

Hcnons3zyemoe nmporpammuoe obecriedenue: MSWindows
(MicrosoftlmaginePremium 3 year 1o cy0nuieH3nOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), LibreOffice
(cBoGoaHO pacmpoctpansemoe [10).

HNurepHert ¢ odecnieyenuem nocryna B IUOC.

654041, KemepoBckas
obmacte - Kys0acc,
HoBoky3Heuxkuii
TOPOJICKOM OKpyT, T.
HoBoky3Henk, YiL
Kysnemnona, 1. 6

106 ITomemenue st CaMOCTOSATEIBLHOM pabOThl 00YUYAIOLTHUXCS.

Crnenunanm3upoBaHHas (yueOHast) MeOesb: CTOJBI, CTY/IbS, JOCKA MEJIOBasl.

OOGopynoBaHue: cmayuoHapHoe - KOMIBIOTEPHI (4 IIT. ).

Hcnonszyemoe nporpammuoe obecriedenue: MSWindows
(MicrosoftlmaginePremium 3 year no cyoiauiieH3HOHHOMY JOTOBOPY
No 1212/KMP ot 12.12.2018 . 5o 12.12.2021 1.), LibreOffice
(cBoOoHO pacnpocTpansemoe [10).

HNurepHer ¢ o6ecneuenuem gocryna B JUOC.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3Hnenuxkuii
TFOPOJICKON OKpyr, T.
HoBoky3Henk, yiL
Ky3nenosna, 1. 6

5.3CoBpeMeHHbIEe MPO(eccHOHATbHBIE 0a3bl JaHHBIX, 1 MHGOPMAIHOHHbIE

CIIpaBOYHbIC¢ CUCTECMBbI.

1.IMopran ¢pyHAaMEHTAILHOTO XUMUYECKOTO 00pazoBanus Poccun - http://www.chemnet.ru/
XuMus JUTs BCeX: WLTIOCTPUPOBAHHBIC MaTEPHAJIbI 10 O0IIeH, OpPraHMYECKOW U HEOPTraHUIECKOH

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

2.WebElements: oHaifH-clipaBOYHHK XUMHYECKHX dJIEMEHTOB. - http://webelements.narod.ru/

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

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

(moammcka  Ha

K YpHAJIbI)

5.Kypuaner American Chemical Society (ACS) https://www.acs.org/content/acs/en.html;
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6. Unble cBeleHUs U (MJIM) MaTepHUAJIbI.

6.1.IlpumepHbIe TEMbI MMCBMEHHBIX Y4eOHBIX padoT

[TpumepHnbie TemMbI pedepaTtoB

1. O630p PHU3HKO-XMMUYIESCKHX METOJIOB IMOBBIMICHUST HEPTCOTAAYH TUTACTOR.

2. TexHoNOTUM pa3pyLIEHHs SMYJIbCUN B CUCTEME MMOATOTOBKH HEDTH.

3. AuHamuka U3MEHEHUs] (PU3UKO-XUMUYECKUX CBOMCTB HE(PTU (IJIOTHOCTH, BSI3KOCTh, ra30BbIH
(bakrtop).

4. T'enb-TeXHOJOTUU JUIsl YBEJIIUYEHUS HEPTEOTJauu HEOJHOPOIHBIX TIACTOB.

5. OrpaHuyeHue BOAONPUTOKA B JOOBIBAIOIINE CKBAXXUHBI C IPUMEHEHHEM MOJUMEPHBIX Iejei.
6. 3akauka MOBEpXHOCTHO-aKTUBHBIX BewlecTB ([IAB) - meton unTteHcudukanuu n00bUM HEPTH.
DU3UKO-XUMHUYECKHE OCHOBBI BO3JICUCTBUSI.

7. MeTo1bl MUKpOOHOJIOTUYECKOTO BO3AEUCTBUS Ha MuiacT. BiusHue meTabonuToB (MPOIyKTOB
KU3ZHEJESATENIbHOCTH OakTepuil) — CIHUPTOB, aiblaerunoB, kuciorT U CO2 Ha peosoruyeckue
XapaKTEPUCTUKH TJIACTOBBIX (PIIFOUIOB.

8. Texnonorus tuapopaspeiBa macta (I'PIT). Hasnauenwe 3aryctuteneil, MpUMEHSIEMBIX B
cocTaBe pabounx xuakocren ais ['PIL

9. Ilogbop W METOABI PETYIUPOBAHMS PEOJIOTHUYECKHMX W HWHBIX CBOWCTB Teieo0pa3yroninx
coctaBoB (I'OC), mpumensiembix B TexHojoruu ['PI1.

10. ®u3UKO-XUMHUYECKUE OCHOBBI MPUMEHEHHUs Bs3Koynpyrux coctaBoB (BYC) B Texnomorun
I'PIL

11. ®U3UKO-XMMUYECKHE OCHOBBI NPHUMEHEHHUS BSA3KOYNPYIMX COCTAaBOB JJII KHCIOTHBIX
00paboTOK mIacra.

12. ®U3HKO-XMMHUYECKHE OCHOBBI NPUMEHEHUS MHUILEIUIAPHO-TIOJMMEPHBIX CHUCTEM IS
BBIPaBHUBAHUS NMPOQUIISL IPUEMUCTOCTH B HATHETATENbHBIX CKBAXXUHAX U YBEITUYECHUS BBHITCCHEHUS
OCTaTOYHOM HEPTH.

13. ®u3uko-XxMMHYECKHE OCHOBBI METOJa ULIEJIOYHOTO  3aBojgHeHUs. (OcoOGeHHOCTH
B3aUMO/ICHCTBUS 1IEJIOYHBIX PEAreHTOB C IJIACTOBON HE(PTHIO.

14. Texuosorusi 3akauku B 1iacT yriaekuciaoro raza (CO2). daxrTopsl, ompeneisione ee
3¢ GEeKTUBHOCTD AJIs1 YBETUUYCHUS U3BJICUEHUS YTIIEBOJOPOIOB.

15. HedTh Kak qucniepcHas cUCTEMA.

16. PactBopuMocTh ra3oB B HedTH. BrusHue ra3oHAachIIEHHOCTH Ha (DU3UKO-XUMHUYECKHE
CBOMCTBA HE(PTH.

17. CmauuBaeMOCTh TOPHBIX TMOPOJ - KOJUIEKTOpOB HepTu U rasza. [uapodusibHble U
ruipopoOHbIe MOPoAbl. Pollb cMayrBaeMOCTH TOPHBIX MOPO/JI B MPOLIecCe BHITECHEHUH He(TH U ra3a
Bojoi. 18. IloBepXxHOCTHBIE M KalmWUIAPHBIE SBICHUS MPU (UIBTPAIUHM IUIACTOBBIX (IIIOHIOB.
Kanwnnsapuas nponurka.

19. Ilpumenenue ITAB B HedrerazoBoil mpomsbinuieHHOCTH. Kiaccudukanusi, ocoGeHHOCTH
CTPOEHUS U CBOMCTBA.

20. Knaccudukanusi KOJUIOMIHO-JUCIIEPCHBIX CUCTEM M METOAbl UX HoiydeHus. 6.2.1.3auer -
9K3aMEH

6.2. IlpumepHble BONPOCHI U 3aJaHus / 3ala4d IS MPOMEKYTOYHOM
arrecTaluu
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Tunossie 3a0anus (6onpocwi) K 3auémy

1.CocTrosiHMe BelllecTBa, MapaMeTpbl COCTOSHUS BemlecTBa. ['a3000pa3HoEe cOCTOsSIHUE
BEILIECTBA, OCHOBHBIE XapAaKTEPUCTUKH T'a30B, UACAIbHBIA U peabHbIN ra3bl, Ta30BbI€ 3aKOHBI, CMECH
UJIeAIbHBIX Ta30B, MapIUaJIbHOE JABJICHHE Ta3a, KUHETHYECKash TEOpHUsl ra3oB, peajbHbIC Ta3bl,
(bakTop CKUMAEMOCTH. Y paBHEHHS COCTOSIHUS PEATBHOTO U UICATBHOTO Ta30B.

2. Xungkoe cocTosHUE BEIIECTBA OMMKHUNA TOPSAOK, (aKTOPHI, BIUSIONINE Ha CBOWCTBA
KHUJIKOCTEH, CBOWCTBA JKUAKOCTEH (IUIOTHOCTH, MOJISIPHBIA OOBEM IKHUAKOCTEH, MOBEPXHOCTHOE
HaTsHKEHHME, TEKy4eCTb, BS3KOCTh JIMHAMUYECKass U KUHEMaThyeckas, IapooOpa3oBaHUeE,
KOHJICHCAIIMsI, HACBHIIICHHBIA Map, KPUTHUYECKash TeMmIeparypa W JaaBiieHHe).TBepjoe arperaTHoe
COCTOSIHUE, KpPUCTaNIMYECKOe, aMOp(HOE, aHU30TPONHOCTh, H30TPONMHOCTh, MOHOKPHUCTAJLIbI,
KPUCTAJIIOTUAPATHI, KUJIKOKPUCTAIIINYECKOE COCTOsIHUE BelecTBa. [inazma

3.OCHOBHBIC TIOHSTHS U BEJIUYMHBl XUMUYECKOW TEPMOJUHAMUKH. TepmoauHaMUuecKast
cucTeMa, KJacCu(HKaIus: Mo COCTOSIHHUIO, IO B3aUMOJICHCTBUIO C OKPYXKAIOIIEH Cpeloi, Mo YnucIy
¢da3, mo unciny kKoMrnoHeHTOB. CoctosiHue cuctembl. OyHKIMHM cOcTOSHUA. TepMOoauHAMUYECKUE
npoueccel. BHyTpeHHsIsT sHeprus, KOJUYECTBO TEIUIOTHI, TEIMIOEMKOCTh, pabora. IlepBoe Hauaso
TepMOIUHAMUKH. MaTeMaTuueckoe BhIpaKeHHE MIEPBOro Havasa, GpopMyJIUPOBKH 3aKOHA.
4.Outanenusg. CraHmapTHash SHTaIBINHS 00pa3oBaHUs BEIIECTBA, CTAaHIAPTHAs DHTAJBINS
cropanus BemiecTBa. TeraoBoi ekt xumudeckoi peakiuu. 3akoH ['ecca. Pacuer cranmapTHOM
TEIUIOTHl XUMHUYECKOW PEAKIMU 10 CTaHIAPTHBIM TEIUIOTaM OOpa30BaHUS M CTOpPAaHUS BEIIECTB.
[IpuMeHeHne mepBoro Havana TEPMOJMHAMUKHA K OMOCHCTEMaM.

5.3aBUCUMOCTh TEMJIOBOTO 3(deKkTa XUMHUECKOW peaklUd OT TeMIIepaTypbl, ypaBHEHHE
Kupxroda. Tennotsl pacTBOpeHus, CobBaTalluy, HEUTpaIU3aIuu

6.Bropoe Hawano TepMOAMHAMHUKH. MareMaTHdecKoe BBIPAKEHHE BTOpPOrO Hayaia,
dbopmynupoBku 3akoHa. OOpatumbie W HeEoOpaTHUMBIE TMPOIECCHL. JHTpomHs U €€ CBS3h C
TEPMOJMHAMUYECKON BEPOSITHOCTBIO CHUCTEMBI. YpaBHeHHE bonbiumMana. Pacder wu3smeHeHus
SHTPONMM Ul PA3IUYHBIX H30TEPMUYECKUX M HEU30TEPMUUYECKHUX IPOLECCOB U XWMHYECKOU
peakuuu. AbcomtotHas suTponws. [locrynar [Tnanka.

7. TepmoauHaMudeckue MOTeHOHAIBI. DHeprus [empmronsiia. Oueprus ['m66ca. Kpurtepuit
JNOCTH)KEHHMSI XUMHYECKOro paBHOBecus. [IporHo3mpoBaHuMe HampaBi€HUS CaMOIPOU3BOJIBHO
MPOTEKAIOIIKUX IPOIIECCOB B HM30JUPOBAHHOM U 3aKkpbIToi cucremax. CBoOoaHas W CBsi3aHHas
SHepruu. MakcumalibHas M MaKCHUMalbHO Tojie3Hass pabota mponecca. CraHmapTHas SHEprus
I'm60ca oOpazoBaHusl BeIIECTBA, CTaHAApTHas OdHeprus [nbOOca OHOJIOTHYECKOTO OKHCICHHUS
BemecTBa. CrannaptHas sHeprus ['n66ca peakiuu.

8. TepmogHaAMMKa XMMHUYECKOTO paBHOBECHs. 3akOH JedcTByromux wmacc. KoHcraHTa
XUMHU4YeCcKoro paBHoBecusi. Dakropsl, Baustonre Ha paBHoBecue. [Ipunmun Jle-llarenbe-bpayna.
Pacuer paBHOBECHOTO BBIXOJA@ MPOJIYKTOB peakuuu. BiusHue Ttemmeparypbl Ha paBHOBECHE.
CriocoObl BEIYHCIICHUSI KOHCTAHT PAaBHOBECHS C HCIIOJIb30BAHUEM TEPMOJUHAMUYECKUX BETUYHH.

9.Tepmonunamuika (a3oBbIX paBHOBecHil. OCHOBHBbIE TOHATHUSA: (a3oBble Mepexoisbl, (aza,
KOMITOHEHT, YHCJIO HE3aBUCHUMBIX KOMIIOHEHTOB, ()a30BO€ pPaBHOBECHE, YUCIIO CTENEHEH CBOOO/IBI.
[TpaBuio das I'nd6ca.

10.®a30Bble paBHOBECHS B OAHOKOMIIOHEHTHBIX cUcTeMax. CBs3b MEXIy JaBJICHUEM U
TeMIiepatrypoit (a3oBbIx niepexooB. YpaBHenue Knaysuyca-Knaneiipona. ®a3oBble AuarpaMmel.

11.Iuarpamma cocrosinus BojJbl. Da3oBble paBHOBECHS B JABYXKOMIIOHEHTHBIX CHCTEMaXx.

12.PactBopbl uacanbHble W peanbHble. PacTBOpbl JeTyunx KuakocTed. 3akoH Payms.

OTtkiioHeHus oT 3akoHa Payns. Azeotpornsl. Paznenenue a3eoTponHbIX CMECEH.

13. IlepBsiit u BTOpoit 3akoHbl KoHOBanoBa. B3aumonepactBopuMbie KUAKOCTU. OTpaHUYEHHO

pacTBOpUMBIE KUAKOCTH. J[narpammel pacTBopeHus. CUCTEMBbI ¢ BEpXHEW, HIKHEH, C BEpXHEH

Y HIWKHEU KPUTUYECKUMH TEMIEPATypaMH paCTBOPEHUSI.

14. JluarpaMMbl TJIaBKOCTH OMHAPHBIX CHCTEM.

15.1lpenMeT XUMHYECKOH KHHETHKM u €€ 3HadyeHue it Ouwonoruu. Kunernueckas
KIacCU(pUKAIUs XUMHUUECKUX peakiuii. MonekynsapHocTh peakuuu. CKopocTh peakiuu. DakTopsl,
BIMsAIONIME HAa He€. 3akoH nedcTByronux Macc. Koncranra ckopoctu. Kunetnueckue ypaBHEHUS.
[Hopsinox peakuuu. [lepuoa nomynpeBpanieHus. 3aBUCUMOCTh CKOPOCTH PEAKLIUH OT KOHIIEHTPALUU.

14



Kunernueckue ypaBHeHMs peakLiii IEPBOIO, BTOPOTO U HYJIEBOTO NOPSAIKOB.

16. DkcriepuMeHTaIbHBIE METO/1bl OIIPEEIIEHUS CKOPOCTU U KOHCTAHThI CKOPOCTH PEaKLIUU.

17. 3aBUCHUMOCTH CKOpPOCTH pEakIUH OT TeMIeparypsl. TemmeparypHbli KO3(QQHUIHEHT
CKOPOCTH pEaKIMH MU €ro OCOOCHHOCTH sl OMOXMMHYECKHX mporeccoB. [lonstue o Teopuu
aKTHBHBIX COYIApCHHH. DHEPreTHYECKUi Npo(uiIb peaklUuu; PHEPrus aKTUBAIUM, YpaBHEHHE
Appennyca. [loHATHE O TEOPUU NIEPEXOTHOTO COCTOSHUA. AKTUBUPOBAHHBIN KOMILIEKC.

18.Karanu3. ['oMOreHHpli M TeTEPOreHHBIM  KaTalnu3. OHEPreTUYeCKUi  NpoQuiib
KaTaJIMTHIeCKO# peakiun. OcOOEHHOCTH KaTaTUTUIECKON aKTUBHOCTH (DEPMEHTOB.

19. TlocnenoBarenbHble, MNapajulebHbIE M CONpPsDKEHHbIE peakuuu. lLlenHble peaxuum.
JIumutHpyromas craaus clIoXKHOW peakuuu. Peakunu B pactBopax. @OTOXMMUYECKNE PEAKLIAH.

20.06pa3oBanne pacTBOpoB. PacTBoprMOCTh. PacTBOPUMOCTE Ta30B B KHUIAKOCTSX, B3aWMHAsI
pacTBOPUMOCTb  JKUJKOCTEH, pacTBOPUMOCTb TBEPAbIX BEHIECTB B IKHUAKOCTAX, JaBJICHUE
HACBILLEHHOTO Mapa pa30aBIeHHbBIX PACTBOPOB.

21.PactBopbl  HeanekTposuToB.  KosnmuratuBHble  CBOMCTBA  PAacTBOPOB:  MOHM)KEHHE
TEMIIepaTypbl 3aMep3aHusl pacTBOpA, MOBBIILIEHUE TEMIIEpaTypbl KUIEHHUS PacTBOpPA, MOHMKEHHE
JaBJI€HUd TMapa, ocMoTHYeckoe JaBieHue. Kpuomerpus. OOynmuomerpus. OcmomeTpus.
KonnurarusHsle cBoiicTBa pa30aBiIeHHBIX PACTBOPOB JIEKTPOJIHUTOB.

22.PacTBOpbI 371eKTpOIUTOB. CHUIIbHBIE ANIEKTPOJIUTHI, Teopus Jlebast- Xtokkens.

23.bydepnbie pactBopsl. Mexanusm aeiictBus OydepHbix cucteMm. 30Ha OypepHoro aencTBus
u Oydepnas emrxocth. Pacuer pH mporonutudeckux cucreM. 3HadeHHE Oy(pepHBIX CHCTEM s
OUOJIOrUH, XUMUH.

24.Y nenbHasi 3JIEKTPOIPOBOJIHOCTh PACTBOPOB JICKTPOJIMTOB, MOJISIPHAS DJIEKTPOIPOBOJAHOCTh
PacTBOPOB IEKTPOJHUTOB,

25.0nekTpudeckue  TOTeHIMaibl Ha  (a3oBBIX  TpaHUIAx. YpaBHeHHWe  HepHcra,
raJlbBaHUYECKUU 3JIEMEHT, JIEKTPOJHBIE TIOTEHIIAAIBI.

26.Knaccudukanms 371eKTpoI0B.

27.1IpeameT KOJUIOMAHOW XUMHUH, 3a/1a4d, METObl. OCHOBHBIE 3Talbl Pa3BUTUSA KOJJIOWIAHOMN
xumun. [Ipu3Haku OOBEKTOB KOJUIOMAHOW XWMHUH. 3HAUYCHHUE KOJUIOMAHOW XUMHUHM B OHOJIOTHH.
[ToBepxHocTHast sHEeprus [ m6Oca M MOBEPXHOCTHOE HATSKCHHUE.

28.Ancopbuus. AncopOuusi Ha rpaHuUIle pacTBop-niap. YpaBHeHue [ nooca.

29. IloBepXHOCTHO-aKTHBHBIE W IOBEPXHOCTHO-HEAKTUBHbIE BewlecTBa. l3MeHeHHe
MMOBEPXHOCTHON aKTHMBHOCTH B TOMOJIOTMYECKHX psfax (mpaBuiio TpayOe). M3orepma ancopOumm.
OpueHTtanuss MOJEKY1 B TOBEPXHOCTHOM CJO0€ M CTpyKTypa OuomemOpaH. 3HauyeHHe
a71cOpOLIMOHHBIX MPOLIECCOB IS )KU3HEIEATEIbHOCTH.

30. BMC. CBoiicTBa CTyJHEWH: CUHEPE3UC U TUKCOTPOIIHUSL.

31.AncopOnmoHHble paBHOBECHs] Ha HEMOJBWKHBIX TpaHUIaX pasaena ¢a3. dusnyeckas
aacopOuus u xemocopOums. AncopOIus ra3oB Ha TBEpPAbIX Tenax. AncopOuus W3 PacTBOPOB.
VYpauenne Jlenrmiopa. VYpaBuenue Opeitnanuxa. 3aBHCUMOCTh BEJIWYUHBI aJCOPOLUU  OT
paznuuHbiX (aktopoB. I[IpaBuio BblpaBHHMBaHUS TmoJiApHOCTEW. M30uparenbHas ancopOIus.
[IpaBuno Ilanera-®asHca. Koresus, aare3us, cMauuBaHue.

32.00mue mpeactaBieHUs W Kiaccudukanus Xpomartorpaduyeckux METOJOB IO TEXHHUKE
BBITIOJIHEHUS M 110 MEXaHu3My mpolecca. ['enb-xpomarorpadus. [Ipumenenne xpomatorpaduu s
MIOJIy4EeHHUs, OUUCTKH, pa3/eJICHUs] U aHaJIK3a BElIecTB. 3HaUeHHE aJCOPOIMOHHBIX MPOLECCOB IS
KU3HEJESITEIbHOCTH.

33.Knaccudukanus aucnepcHslx cucteM. Knaccupukanus ITUCHEPCHBIX CHCTEM IO CTENEHH
JMCIIEPCHOCTH; IO arperaTHOMY COCTOSIHMIO (ha3; MO CHJIe MEXMOJEKYISIPHOTO B3aUMOJEHCTBUS
MeXAy AuctepcHol (a3oi u nucnepcuoHHON cpenoid. [Iprpoaa KOIITOUIHOTO COCTOSHHUSL.

34. TlomydyeHue W CBOWCTBAa JAUCHEPCHBIX cHUCTeM. IlosydeHHMe KOJUIOMAHBIX PACTBOPOB.
Juanus, aeKTpoauanu3, yibTpaduibTpamnus.

35.CtpoeHne KOJUIOMJHOM MHUIE/Ibl. ATrperatuBHas YCTOWYMBOCTB 30JI€H, KOaryssius
mno(oOHeIX KoytonaoB. Ilopor koarymsiuuu u ero ompenenenue, mnpasuio Illymene-I'apay,
B3aMMHAasl  KOaryJssius. Komnmonnnas  3amura. YCTOWYMBOCTH  JUCHEPCHBIX  CHUCTEM.
CenuMeHTallMOHHAs, arperaTMBHAas M KOHACHCALMOHHAs YCTOMYMBOCTb JIMO30JIeH. DakTopsl,
BIIMSIOLIME HA YCTOMYMBOCTD JIM030i1eH. Koarymsanus.
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36.CTpoeHre NABOMHOIO DJIEKTPUYECKOrO CJOS. IDIEKTPOKUHETUYECKUM TMOTEHIMAT U €ro
3aBHCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, IKCIIEPUMEHTAIBHOE ONPEACTICHHUE €T0.

37.MonekynsipHO-KUHETUYECKHE CBOWCTBA KOJUIOWJHO-AUCIEPCHBIX CHCTEM: OpOyHOBCKOE
nBkenue, auddysus, ocMOTHUYECKOE JaBiCHHE, CEAMMEHTAMOHHOE paBHOBecHe. OnTHYecKHe
CBONCTBa: paccenBaHue cBera (3akoH Panmes). DneKTpOKMHETHYECKHE CBOUCTBA: AJeKTpodopes U
3JIEKTPOOCMOC.

38.MuKkporeTeporeHHsle CUCTEMBI, ux pupoa u Pa3HOBUIAHOCTH.
[Tomy4yenne,pU3NKOXUMHUYECKHE CBOWCTBA M 3HAYCHHE B MEIHUIIMHE a’pO30Jiel, TOPOIIKOB,
CYCIIEH3UH, SMYJIbCUN U TIEH.

39.OMynbcun: KiIaccu(UKANUS, MOTYYCHHE W UX CBOWCTBA. DMYJIBraTOpbl U MEXaHH3M HX
nevictBusi. Tun smynbcuid. OOpamienue a3 dMyIbCHA. YCTOHYMBOCTD SMYJIbCHHA M pa3pyIICHHE
smynbcuid. KoanecueHiusi.

40.Cycnien3sun M HMX CBOilcTBa. YCTOMUMBOCTH U  (DakTOpsl €€  OIpenesIoue.
CennMeHTallMOHHBIN aHANN3 cycrneH3uil. [lacTel.

41.TTomyuenue u cBorcTBa adpo3oiie. [Ipumenenue aspososneit. [Topomiku.

42. buonornuecku BaxHble KoyouiHble [IAB (MbliIa, A€TEpPTreHTHI, KEITYHbIE KUCIOTHI).

43. Ilensl: moxy4eHue, TUTIBI, YCTOMYMBOCTD U pa3pyllieHue, crabminsanus ned. [Ipumenenue
B OMOJIOTHH.

44 BricoxomonekyispHble coeaunenus. Knaccudukanus u metonsl noiaydenus. CTpoeHue u
¢dbopma MaKpOMOJIEKYyl1. ArperaTHble COCTOSIHUSI M CTPYKTYPHO-MEXaHWYECKHE CBOMCTBa
nosruMepoB. PactBopeHne u HaOyxaHHe BBHICOKOMOJIEKYISIPHBIX COEAMHEHUN. TepmoauHaMuyecKas
YCTOMYHMBOCTh X PACTBOPOB. PAKTOPBI yCTOMNYUBOCTH.

45.CBoilcTBa  pacTBOpPOB  MOJMMEPOB,  OCMOTHYECKOE  JIABJICHUE U BSI3KOCTb.
BBICOKOMOJIEKYISIPHBIE COCIMHEHNUS KaK MOIUAICKTPOIUTHI. M303/IeKTpruecKas TOUKa U METObI €€
onpeneneHus. JneKTpodopes MoJUIIEKTPOINTOB, €r0 METOAbI U IPUMEHEHHUE B (papMalleBTUYECKUX
HcclieIoBaHUAX. BricalinBaHKe MOJUMEPOB U3 PaCTBOPOB, KoallepBalus 1 3anuTHoe aeiicteue BMC
Ha KOJUIOHJIBL.

Ipumepusie 3a0anus

KonTtpomnbHas pabota «ArperatHble COCTOSTHHSI BEILIECTBa»
. Bapuanr 1

1. Kakue rassl cuntarorcs uaeaabHbIMU. [Ipu kKakux TemmnepaTtypax v JaBJICHUAX pealbHbIC I'a3bl
BeIyT cebs Kak uaeaabHbie?

2. TazoBas cmech coctout u3 NO u CO2 Beruncnuth 060beMHOE coziepikaHue ra3oB B cmecu (8%),
€CJIM WX NaplyalibHbIC IaBJICHUS paBHbI COOTBETCTBEHHO 36,3 1 70,4 klla.

3. Bul BHeciu ¢ Moposa (-27,3° C) B Temnyio komuary (+27,3° C) Bosaymnslii mapuk. B komHaTe
ero oowsem cran 8,23 1. Kakum oH ObL1 Ha ynuiie?

4. TlnotHocTh Mo Bomopody raza X pasHa 2,00. M3 CKOJIBKMX aTOMOB COCTOUT MOJIEKYZIa 3TOTO
raza?

5. 250 M1 Boioposa codpansl Haj Boaoit ipu 26°C u nasnenun 98,7 kIla. JlaBneHue HaCHIIEHHOTO
napa BoJbl octaBiser3,4 klla. Berunciauts Maccy Bogopoa.

Pasnen 2
Tunoseie 3a1aun 1o teme: IlepBbiil 3aKOH TepMOJIMHAMUKHU. TeENMI0EMKOCTh U TEIJIOTa HarpeBaHUs.
Tepmoxumusa. 3akonsl Il'ecca u  Kupxropa. II 3akoH TepMOIUHAMUKHA. DHTPOMUS.
TepMmoMHaMHUECKHE MOTEHIMAbI, XUMHUYECKOE CPOJCTBO. XMMHUYECKOE PaBHOBECHE, KOHCTAHTA
paBHOBecHs. CMelIeHne XUMUYECKOTO PABHOBECHSI.

3ananue. [lonp3ysch manHbiMEH Tabn. 1.1 u 1.3, BeraucauTe TerioBoil sddekr, Xummuueckoe
CPOJICTBO M KOHCTaHTY PaBHOBECHs IIPHU CTAaHIAAPTHBIX YCIOBHUSX W MpH 3aJaHHOU Temmeparype T.
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Habop peakuuii u TemmepaTyp JUIsl BBIIIOJTHEHUS TEPMOJMHAMUUYECKUX PACUETOB yKa3aH B TaOJUIe
1.2.

[To mosrydyeHHBIM 3HAYCHHSIM TEPMOJUHAMUYCCKUX XapaKTEPUCTHK OTPEICIIUTE TEPMOXUMHUICCKHIA
TUT PEaKIUU, BO3MOXHOCTh €€ IPOTEKAHUs MPU aquabaTHBIX YCIOBHUSX U B OTKPBITBIX CHCTEMaX, a
TaKXKE YKOKUTE KAYECTBEHHO TIYOMHY MPOTEKAHUs PEAKIUU MPU CTAHAAPTHBIX YCIOBHUSX U TPH
3aJaHHON Temmeparype. Ompenennure ONTUMAIbHBIC YCIOBHS —BEACHHUS MpoIlecca, yKaszaB, Kak
YBEJIMYUTH BBIXOJ MTPOTYKTOB

Paznen 3.

KonTponsHas pabora

1.PactBop caxapa kouneHTpanuu 0,3 MOJB/JI TIogBEpraeTcss MHBEepcuu B TeueHue 20 MUH HA
35%.BbruncnuTh a) KOHCTaHTY CKOPOCTH; 0) BpeMs OJTyIIpeBpallleHus.

2. Tlpu 150°C HekoTopas peakuusi 3akaHuMBaeTcd 3a 16 MuH. [lpuHHMMas TemmepaTypHBIH
KO2(DPHUITMEHT CKOPOCTU PEaKIMHM PaBHBIM 2,5, pacCUMTaiTe, yepe3 KaKoe BpeMsl 3aKOHUYHUTCS 3Ta
peakius, eciii mpoBoauTh ee mpu 200°C.

3. Ilepuon mnomypacmaga pamusi coctaBisieT 1590 mer. Bbrumciure KOHCTaHTY CKOPOCTH
PaIroOaKTUBHOTO pacmaja 1 Bpemsi, 3a kotopoe pacmnajercs: 20% u3oTomna.

4. B cocyn oovemom 2 1 momectwm 0,53 mons Bomopona u 0,3 monb azora. K MomeHTy
paBHOBecus oopazoBasiock 0,02 Mok aMMuaka. Beraucnnte KOHCTAaHTY PaBHOBECHS PEaKITHH.

5. Brluucnure paBHOBECHBIE KOHIIEHTpalMU Bojaopoda M Hona B peakuuuHz+l2 <2HI nu
KOHCTaHTY PaBHOBECHS PEAKIIUH, €CJIM HavaJbHbIe KOHIIEHTPAIMH BOJOPOJA M HOJa COCTABJISIOT
0,08mous/11, a paBHOBecHas kouteHTpanus HI cocrasister 0,04 mosb/i.

6. PaBHOBecHBIC KOHIICHTpauu BemiecTB B peakiuu 2S02+02  «» 2S03 cocrasustor: SO» -
0,0002 moms/im, O2 - 0,004 mons/a, SOz - 0,003 mosp/n. Beruuciure HavadbHBIC KOHICHTPAIUN
MCXOJHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHS PEAKIIUU.

Pasznen 4. Tect
s omeema Ha 6onpocwl yacmu ciedyem 8blopams 0OUH NPABUTILHBLL OMEEN.

1. VYxaxure (ha3oBoe nmpeBpalicHue:

1) pacTBOpeHHE KHCIOPOa B BOJIE; 2) pacTBOpEHHE XJIOpHJIa HATPUS B BOJIE;
3) pacTBOpeHHe XJIOPOBOJAOPOA B BoJe;  4) pacTBOpEHHUE YIIIEKUCIIOTO raza B BOJIC;
5) pacTBOpeHHE aMMUaKa B BOJIE.
2. JIMCTUIUIALIUA — 3TO METOJ pa3JieNieHusl CMECei, B OCHOBE KOTOPOTO JIC)KHT:
1) paznuuHas TemnepaTypa KUIEHUS] KOMIIOHEHTOB
2) pa3nu4Has IIOTHOCTh KOMIIOHEHTOB
3) pa3nuuHasi paCTBOPUMOCTh KOMIIOHEHTOB
4) pa3nM4HOE arperaTHOe COCTOSIHIE KOMIIOHEHTOB
5) pa3nuyHbIe pa3Mepbl YaCTUI] KOMIIOHEHTOB
3.Haiigute cooTBeTCTBUE (CHHOHUMBI) MEX/Ty TTOHATHIMH U OTPECICHUSIMHU MTPOIECCOB:

1) acconmanmst A) BO3rOHKa
2) TUCTHILISAIAS b) paznoxenue
3) cybnumanus B) neperonka
4) KOHJeHCalUS I') ynnotuenue
J1) coequnenue
2 3 4
1

4. HeonHOpOAHBIE CMECH MOXKHO PA3AEIUTh C TOMOLIBIO:
1) BeimapuBanust ~ 2) Kpuctauuzauuu 3) GUIbTPOBAHUS
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4) TUCTUILISIUU 5) xpomarorpaduu
5. CorunacHo npaBuity ¢a3 ['m66ca MakcUManbHOE YHCIIO CTETIeHEH CBOOOIBI B OTHO-
KOMIIOHEHTHOM 3-X (pa3HO# cucTeMe paBHO:
1) 0 2) 1 3) 2 4) 3 54
6. CornacHo nepBoro 3akona KoHoBaioBa npu 100aBJIeHUHA KOMIIOHEHTA B PacTBOP,
coJiep>KaHue ero B nape Oyaet 0oJIbIle, eClu OH:
1) moHmxaer TeMieparypy KUIneHus; 2) TOBBbIIIAET TEMIEPATYPY KUIICHUS
3) moHmxkaet oOlee 1aBjIeHUE Mapa HaJl pacCTBOPOM
4) yBenuuMBaeT KOHLEHTPALIUIO PaCTBOPa;  5) MOBBILIAET TEMIEPATYPY 3aMep3aHus
7. ConepkaHue rekcana B coctaBe napa Haja 60% pacTBopom (CM. JuarpaMmy) COCTABIISIET:

1) 20% 60

2) 40% 3

3) 25% "

4) 60% ” X
5) 10% = :

300 20 40 60 60 100
CEH;/, Cocmab, mon. % CSHIZ

Pazgen 5. KontponsHas pabora

1.PactBop, conepxkammii 0,512 r HeanekTponuta B 100 r GeH3051a, KpHUCTAUIM3YyeTCs MpPH
5,296°C. Beruncnure MOJISPHYIO MAacCy paCTBOPEHHOIO BEILIECTBA.

2.Bpruucnure TemnepaTtypy Kpuctain3anuu 2% BOJIHOTO pacTBOpa 3TaHOJIA

3. Beruucnure Temmepatypy KHMNEHUsS pacTtBopa, coaepsxkamero 5,05 r xmopmerana B 120 r
aleToHa.

4. Ilpu KaKoW KOHIIEHTpAIIMX HOHOB Zn2+ (MOJIb/JT) IOTEHIMAJ ero AnekTpoaa oynet Ha 0,015 B
MEHBIIE ero CTaHJAPTHOTO 3JEKTPOJHOrO MoTeHIrana?

5. CocraBbTe CXE€My, HAIUIIWTE YPAaBHEHUSA DJEKTPOJHBIX MpolreccoB U Beiuncaure IC
rajJbBaHUYECKOTO0 3JIEMEHTA, COCTOSIIIEr0 M3 KaaIMHUEBOIo 3jekTpoja mnorpyxeHHoro B 0,01 M
pacTBOp HUTpaTa KaaMus, a BTOPOM M3 MArHUEBOTO 3JIEKTpoaa, norpyxenHoro B 0,001M pactBop
HUTpaTa Mar"usl.

9. Paccuurarh ocMoTHdeckoe gaBiieHre 1M pacTBopa riitoko3sl mpu 25°C

Paznen 6. OTBeThTE HA BONPOCHI TECTA
1. Ing nonmuMepoB ¢ CEeTYaTON CTPYKTYPOU XapaKTepHO YMEHbIIICHUE
* IPOYHOCTHU *CTEPEOPETYIIPHOCTH
* CTENIEHU MOJIMMEPHU3ALNH *IJIACTUYHOCTH
2. [1ns 30715 noaua cepedpa, MoIy4eHHOTO M0 YpaBHEHHUIO
AgNO3 +KI(u36b1ToK)—Agl +KNO3,
HAWTYYIIUM KOAryJlupYOUIUM JecTBHEM 00siaaeT HOH
o Al3+ «Mg2+
* Ca2+ *Nat+
3. O6pa3zoBaHKEe KOJIOUIHOTO PACTBOPA BO3MOKHO 10 PEAKIINH
« KOH+H2S04— «C12+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBenuueHueM TeMIepaTyphl yaeabHas TOBEPXHOCTHAS SHEPT U
* HEC M3MEHSCTCS *U3MCHICTCS HEOJHO3HAYHO
* YMEHBIIAETCA *YBEINUNBACTCS
5. Konnonanas yactuia, oOpasyromascst B pe3yibTaTe B3auMOIeHCTBUS
MOaMJIa Kanusl ¢ U30BITKOM HUTpaTa cepedpa,
* SBJIAETCS NEKTPOHEUTPAIILHOU
* UMEET OTPULATENbHBIN 3apsij
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* UMEET TIOJIOKUTEIBHBIN 3apsi]l

* BBINIAJIACT B OCAJIOK

6. st 300151 moamma cepedpa, MOTy4eHHOTO M0 YPaBHEHHIO

AgNO3 +KI(u36b1TO0K)—Agl +KNO3,

HAWTYYIIUM KOAryJIMPYIOIUM JeHCTBHEM 00JIaaeT HOH

o Al3+ *Mg2+

* Ca2+ *Na+

7. O6pa3oBaHKE KOJIOMIHOTO PacTBOPA BO3MOKHO 10 PEAKIIMU

* KOH+H2S04— «CI2+KOH—

* AgNO3+KI— *MnO2+HCl—

8. C yBenueHNEeM TeMIIepaTyphl yIeIbHAS TIOBEPXHOCTHAS SHEPTHUS

* HE U3MCHSICTCS *U3MEHSCTCS HEOJTHO3HAYHO

* YMCHBIIIACTCS *yBEITMINBACTCS

9. KoutonHas gactuiia, o0pa3yromascst B pe3yIbTaTe B3auMOICHCTBUS
MoUAa Kaus ¢ U30BITKOM HHUTpaTa cepedpa,

* SIBJIACTCS ANEKTPOHEUTPAILHOM

* IMEET OTPUIIATEIHLHBIN 3apsi]

* IMEET TOJIOKUTEITBHBIN 3apsi]T

* BBITIAJIA€T B OCAJIOK

10. 3aBHCHMOCTD BEJTUYHHBI aJICOPOITMH OT PABHOBECHOU KOHIICHTPAIIHN
VT TTAPIUATEHOTO JIaBJICHUS TIPY TIOCTOSTHHON TEeMIIepaType Ha3bIBacTCS
* aquabaToil *n30X0poiis n30TepMOit *u300apoit

11. CBeTOBOI MOTOK TIPH MPOXOKACHUHN Yepe3 KOJIIOWTHBIN PacTBOP
nojBepraercs

* uHTepPepeHIINH *aIcoPOIIUH

* T (PpaKIIMOHHOMY PACCESTHUIO *(DIIyopeceHITNN

12. Kpucrammdaeckue moJuMepsl B OTIIMYHUE OT aMOP(HBIX 001a/1at0T
* UHTEPBAJIOM TEMIIEpaTyphl pa3MsATrueHUs

* OIpEe/ICIICHHBIM 3HAaYEHUEM TeMIIepaTyphl MIIaBICHUS

* TEMIIEPATYPO TIJIABJICHUSI, 3aBUCSIIEH OT HarpeBaHUs

* HEONPE/ICJICHHBIM 3HAU€HUEM TeMIIepaTypbl IIaBJICHU S

13. Konnouanas yactuiia, oopa3yrolascs B pe3yJbTaTe B3auMOoAei-
CTBUS pacTBOpa xJjiopuja 6apusi ¢ U3OBITKOM CEpHOM KUCIIOTHI,

* SBJIIETCS AJIEKTPOHEUTPATBbHOM * HUMEET OTPHUIATEIbHBIN 3apsi

* MEeT MOJIOKUTEIbHBIN 3apsi/l *BbINAIaeT B 0CATA0K

14. Peaxiueil moMKOHIEHCAIIMM MOYKHO TOJYYHUTh

* IOJIMCTUPOJT *HEUIIOH

* Te(hJIOH *TIOJIMHUTPUIT

15. JIpIM ¥ TyMaH OTHOCSATCS K AUCIIEPCHBIM CUCTEMAaM THUIIA

* SMYIBCHUS *TICHA® 30JIb *a3P030Jb

16. IIponiecc 0ObeqMHEHHS KOJUIOMIHBIX YacTUIl B O0Jiee KpYITHbIE
HA3bIBAETCS® MENTU3ALNS *CeAUMEHTALIMSA® KOAllepBallis *KOAryJIsIus
17. TlpoaykTamu, BBIACISAIOMIMMUCS HA HHEPTHBIX AIEKTPOAAX MPHU
AIIEKTPOJIN3E BOJHOTO pacTBOpa cylb(dara Meau, sIBISIOTCS

*H2u1 02 +Cuun 02+ Cuu SO2 «Cuu H2

18. OcoOGeHHOCTBIO PEeaKIINH MOTUMEPHU3aIuH, OTINYAIONIeH e€ 0T
peaxIuu NOJTUKOHICHCAIUY, SIBIISIETCS

* 00pa3oBaHUe Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHE MOOOYHBIX HU3KOMOJIEKYIISIPHBIX TIPOAYKTOB

* OTCYTCTBHUE Pa3BETBJICHHBIX CTPYKTYP

* 00pazoBaHre TOOOYHBIX HU3KOMOJIEKYIISIPHBIX MPOIYKTOB

19. BemectBo, 0651a1aro111€€ MOTIOTUTENBHON CIIOCOOHOCTHIO, HAa3bIBACTCS
* afcopOep *aicopOTUB® aicOpOEHT *aacopOar

20. WoH, agcopOupyemblii Ha TOBEPXHOCTH sI/Ipa v OTPEICIISIONINN



3aps]l KOJUIOUIHOM YacTUllbl (TpaHyJIbl), Ha3bIBACTCS

* KOATyJIHPYIOMIAM *ITOTSHITHATIOTPEICIISIONAM

* aJICOPOUPYIOIIUM *TTIOBEPXHOCTHBIM

21. JIns MOBBIMICHHS TEMIIEPATYPhI KUTICHHS pacTBopa Ha 1,04°C
(K»H20=0,52 rpagxxr/mMoib) He0OX0AMMO, YTOOBI KOHIIEHTPAIIUS PACTBO-
PEHHOTO B HEM HEIJIEKTPOJINTA COCTaBHIIA MOJIB/KT

22. Mertoj TMOJy4eHUs KOJUIOWJIHBIX YacTHIl, OCHOBAaHHBIM Ha (UINICCKOM IpOOJICHUU

KPYIIHBIX 4aCTUL, HA3bIBACTCA

* TUAPOJIMTUICCKUM *TICTITU3AIIMOHHBIM
* KOHJICHCAIIHOHHBIM *JTUCTICPCUOHHBIM

23. YpaBuenue © = CRT(3axon Bant-I'odda), xapakrepusyromiee
3aBUCHUMOCTh OCMOTHYECKOTO JaBJICHUS OT KOHIIEHTPAI[UU TEMITePaTypHI,
MIPUMEHIMO® TOJIBKO K PacTBOPaM HEAIEKTPOIUTOB

* K JIIOOBIM PACTBOPAM * K pacTBOpaM CIa0bIX IJIEKTPOJTUTOB

* TOJIBKO K PACTBOPaM CHIIBHBIX 3JIEKTPOJIUTOB

24. VI3MeHeHne cMauyuBaeMOCTH TBEPBIX Tel 1o aAelictBueM [TAB
WCIIOJIL3YIOT TIPH® BOCCTAHOBIICHUH METAJIOB *(DIIOTAIINH PY/I

* PaCTBOPEHUH DJICKTPOJIMTOB *CHHTE3¢ aMMHaKa

25. PaspyIieHreM IMoJTMMEpOB O ICHCTBUEM (PU3UKO-XHUMHUIECKUX
(haKkTOPOB HA3BIBACTCS® IECTPYKITUS */ICBYTKAHU3AIIHS

* IeCTAOMIIM3AITUS *IECOPOITHs

26. OnuroMepsl OT MOJMMEPOB OTINYAFOTCS

* POCTPAHCTBCHHBIM CTPOCHHEM *XapaKTEPOM CBS3CH

* MEHBIIIEH MOJICKYJIAPHON MacCOM *IIpUpPOA0 MOHOMEpPA

27. KonnouHele 4acTUIIBI, B KOTOPBIX PACTBOPHUTEIND (BOJa) B3aUMO-
JEUCTBYET C siIpaMH KOJIJIOUTHBIX YACTHII, Ha3bIBAIOTCS

* TUAPOGUIBHBIME * T€TEPOT€HHBIMU

* TUJIPOTEHHBIMU *THIPO(GOOHBIMU

28. ®usndeckas aacopOIs OT XUMUYECKON OTINIACTCS

* HU3KUM TETUIOBBIM 3((HEKTOM B 00paTUMOCTHIO

* BBICOKMM TEIUIOBBIM () (PeKTOM M HEOOpPaTUMOCTHIO

* BBICOKMM TETUIOBBIM 3(()EKTOM B 00paTUMOCThIO

* HU3KUM TETUIOBBIM 3 (HEKTOM M HEOOPaTUMOCTHIO

29. MousipHast Macca HedJieKTpoJsiuTa, pactBop 11,6 T kotoporo B 200 r
BoJibI 3amep3aet mpu —1,86°C (Ku20 =1,86 rpagxkr/moib), paBHa

* 116 +29+ 58 «232

30. ITomumepsl, 0O6pa3yromuecs B pe3yabTaTe CIIUBKH LETel Tpu
BYJIKQHU3AIUH U MIPU MOJTYYCHUH TEPMOPEAKTUBHBIX CMOJI, HA3bIBAOTCS
* TEPMOILJIACTUYHBIE *CTEPEOPETYISIPHBIC

* pa3BETBIICHHbBIC *CETUAThIC

31. Koarynupyroliee 1eicTBUE Ha 30J1b, HOTYYSHHBIN IO PEaKIUU
AgNO3+NaCl (u36siTox)—AgCI+NaNO3,

OyIyT OKa3bIBaTh

* KATHOHBI DJIEKTPOJIUTA *KATHOHBI M aHHOHBI OJTHOBPEMEHHO

* AaHWOHBI ANEKTPOJIUTA *HEUTPATbHbBIE MOJIEKYIIbI

32. B kauecTBe HU3KOMOJEKYISPHOTO BEIIECTBA B PEAKIIUU MOJIUKOH-
neHcaiuu vamie Bcero oopasyercas NaCl «H2Se CO2 «H20

33. IloBepXHOCTHO-aKTUBHBIM SIBJISIETCS BEIECTBO, (POpMyIia KOTOPOTO
MMEEeTBU/]

* C17H35COONa *CH3COONa

* Na2S04 «H2S04

34. HeitTpanu3aius IeKTPHUECKOTO 3apsia U yaaleHue THAPATHON
000JI0YKH KOJIJIOWTHOW YaCTHUIIBI BBI3BIBAET MX

* riepepacIpeaesieHle *pa3pyieHue
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* IIepe3apsIKy *CTAOUITH3AIHIO
35. OCHOBHO# XapaKTEPUCTUKOMN TUCIIEPCHOMN CHCTEMBI SIBJISIETCS
YaCTHI] TUCTIEPCHOH (a3bl

* (opma *komMUECTBO

* Macca *pazMep

36. IIpu mosHOM (hepMEHTATUBHOM THIAPOJIA3E OETIKOB 00pa3yeTcsi cMech

* AMHHOB *KapOOHOBBIX KHCIIOT

* aMUHOKHCIIOT *yIJIEBOJIOB

37. Jlns mporiecca ancopOnuu CripaBeIIuBbI COOTHOIIICHUS

*AG <0; AS<0AG»>0; AS<0

*AG <0; AS> 0AG»>0; AS» 0

38. Mertoa aHanm3a, OCHOBAaHHBIN HAa 3aBUCIMOCTH 3JICKTPOITPOBO/I-

HOCTH PacTBOpa OT KOHIICHTPAITMH JICKTPOJIMTA, HA3bIBACTCS

* KYJIOHOMETPHS *TIOTCHIIMOMETPHS

* KOHJ[yKTOMETPHS *TIOJIsIporpadust

39. Jlns momyvdeHus] HCKYCCTBEHHBIX TIOJIMMEPOB UCTIONIB3YIOTCS PeaKIIHH

* [TOJIMKOH/ICHCAIIMH U THIPOJIN3a

* MOJTMMEPHU3AINHN U dTCPUPUKAITTN

* MOJTMMEPHU3AINH U TTOJTHKOH ICHCAIIHH

* MMOJIMMEPHU3ALIN ¥ H30MEPHU3aAITUN

40. B KOJUTOMTHOM pacTBOpE, MOJTYICHHOM IIPH B3aHMOICHCTBUU

M30BITKA MOJIH/IA KAJTUSI C HATPATOM cepedpa, MOTEHIIHATIOPE eI IOIIM

sBisieTcst noH® K+ ¢NOz— Ag++ J —

41. KonnuecTBEHHON MepOi afcopOIIiu CYKUT BETUYNHA, CIUHUALICH

W3MEPEHUsST KOTOPOH SBISETCS

* MOJIb/M2 *T/11* T/M *MOJIb/JT

42. I'pyboaucnepcHbIE CUCTEMBI, B KOTOPBIX JUCIIEPCUOHHOMN CpPEoi SBISIETCS JKUIKOCTh, a
JTUCTIEPCHOM (ha30i — TBEPIOE€ BEIIECTBO, HA3BIBAIOTCS

* CYCIICH3USIMH *adpO030JIsIMHU

* OMYJIbCUSMU *TICHAMU

43. B MeTo/1e 3KCTPAKIIMU B KAYECTBE IKCTPAreHTOB Yallle JPYrHX HUCIIOIb3YIOTCS

* CWUIBHBIC KHCJIOThI *HEOPTaHNYECKUE BEIIECTBA

* CWJIbHBIC OCHOBAHHMSI *OPraHUYECKUE BEIIECTBA

44. Tlpyn TPOXOKJICHUU CBETOBOTO IOTOKAa uYepe3 KOJUIOWIHBIA pPacTBOp HaOIrOmaeTCs
n(paKIMOHHOE paccesTHUE CBETa, Ha3bIBAEMOE

* koHyc Crokca *konyc Tunmans

* 3¢ext Panes sapdext lynpua-Tapau

45. MetoiaMu KOHJIYKTOMETPUU MOXKHO aHAJIM3UPOBATh TOJIBKO BEIICCTBA, SBIISIOIIAECS

* KOJUIOMJIAMH *BBICOKOMOJICKYJISIPHBIMH

* TM3JICKTPOJIUTAMH *DJICKTPOJIUTAMH

46. MeToa KyJOHOMETPHH OCHOBAaH Ha 3aBHCUMOCTH KOJMYECTBA BBIJCIHMBILEIOCS Ha
ANIEKTPOAaX BEIIECTBA OT

* MMOTEHIIMAJIA DIIEKTPO/Ia *KOJINYECTBA IIEKTPUUECTBA

* uHEBL BoJHEI *OJ1C

47. B choekTpaldbHBIX METOJAX aHalu3a BEJIMYMHOHM, MPOMOPIUOHATBEHON KOJIUYECTBY
OTIPEIeNIIEMOTO BEIIECTBA, SBISCTCS

* ONITHYECKAs MJIOTHOCTH *CHJIa TOKa

* HalpsHKCHUE TOJIS *AIIEKTPOIHBIN MOTEHIINAT

48. Pabora, HeoOxomuMasi sl 00pa30BaHUs €AMHUIIBI TUIOIIAIN TMOBEPXHOCTHU pazzaena das,
Ha3bIBaETCS

* SHEpruel paciIupeHus *yaeIbHON TOBEPXHOCTHIO

* IOBEPXHOCTHBIM HATSDKEHUEM *TIOBEPXHOCTHBIM MOTEHIIHAIOM

49. PactBop ametona B 200 r Boael (KpH20=0,52 rpaaxKr/MONb)KHIIHT MPU TEMIEpaType
100,26 -C. Macca aueroHa B BoJie paBHa
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*29r58r

*1,5r8,7Tr

50. CymMmMapHBIii 3apsi] BCEX YaCTHUIL, 00OPa3yIONIUX MHUIICILTY,

* paBeH HYJIO *IpoOHas BEJIMYMHA

* [IOJIOKUTEIICH *OTPULIATEIICH

51. Meron ompeneneHusT BEUIECTB, OCHOBAaHHBIM Ha MX Pa3IMYHOM CIIOCOOHOCTU
aJIcopOUpPOBaThCS, HA3BIBACTCSI

* xpomarorpadus etonorpadus

* moJisiporpadust *cuexTporpadus

52. BydepubsiMu cBOiicTBaMH 00J1a1a€T PacTBOP, COACPIKAIINI BEIIECTBA

* CH3COONa u CH3COOH *Na2S04 u H2S04

* KCluHCI «CH3COOH uNacCl

53. YpaBHeHuUe peakiu, sl KOTOPOU SHTPONUS YMEHBIIACTCS, HIMEET BH]T

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

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

54. Metos, 0OCHOBaHHBIIM Ha NOTJIOMIEHUH (aCOPOIUH) AINEKTPOMarHuT-

HOTO M3JTyYEHHUSI aTOMaMH BEIIECTBA B CBOOOHOM COCTOSTHHM, Ha3bIBACTCS

* aTOMHO-aJICOPOITMOHHBIM *IMHUCCHOHHBIM

* CIEKTPO(HOTOMETPHUECKIM *JTFOMHHECIICHTHBIM

55. IlpumepoM cuctemsl, B KOTOpO# AucriepcHast pa3a 1 TUCIepCUOH-

Hasl cpenia — KHUJIKOCTH, SBISIOTCS

* B30MTHIC CIIMBKU *MaiiOHE3

* a3P030JIb *)KEeTe

56. MeTo1, OCHOBaHHBIN HAa U3MEHEHUHU AJICKTPOIPOBOJHOCTH PACTBO-

POB HJIM PACILIIABOB 3JIEKTPOJIUTOB, HA3bIBACTCA

* KyJJOHOMETPHEH *CIIEKTPOPOTOMETPHEH

* KOHIYKTOMETPHUEHN *TIOTEHIIHOMETPUEH

57. BemectBa (amcopOeHThI), CIMOCOOHbIE OOMEHHMBATHCS HWOHAMHU CIOJBIDKHOW (ha3oi,
Ha3bIBAIOTCSA® HOHUTAMU *0CATUTENSIMU® SKCTPAr€HTaMU *HOCUTEIISIMU

58. Ilpm yBenmWueHWHM KOHIIGHTpPAllUM BemeCcTBAa (aICOPOUPYIOMIETOoCs OTPHUIIATEILHO)
MOBEPXHOCTHOE HATSKEHUE pacTBOpa

* YMEHbILIAETCS

* MEHSETCS HEOIHO3HAYHO

* YBEJIMYUBAETCS

* CHayaJjla yMEHBIIAETCs, a TOTOM YBEIHUMUBAETCS

59. MuHMManpHasi KOHIIEHTPAIHS 3JIEKTPOIUTa, He00X0umast

JUIS KOATYJISIIIUK OIIPEIETICHHOTO KOJIMYECTBa KOJUIOUIHOTO pacTBOpa 3a

OTIpe/IeNIEHHBIN MPOMEKYTOK BPEMEHH, HAa3bIBACTCS Koa-

TYJISIIH

* IOPOrOM *KOHCTAHTOM

* K03 PUIIUESHTOM *TIPEICITIOM

60. MeTtoa BoJIbTaMIIEPOMETPUN OCHOBAH Ha MPSMO MPOMOPLUOHAIBEHON 3aBUCUMOCTH MEXIY
KOHIIEHTpalyeH BelecTBa u

* CUJIOH TOKA *HaIpsLKEHUEM

* yactoton *3J]C

61. Eciu s HekoTopoit peakuun AH= —50k/Ix/Monb, a ASP= 100 [Ix/MonbxK, To oHa

* HAXO/IUTCS B KOJIe0aTeIbHOM pexXUMe

* IPOTEKAeT B 0OPaTHOM HaNpaBICHUU

* HAXO/IUTCSl B PAaBHOBECUU

* IPOTEKAET B MPSIMOM HaIPaBICHUN

62. MeTtoa BBIZIETICHUS BEIECTB, OCHOBAHHBIH HA UX CIIOCOOHOCTH MEPEXOIUTh M3 TBEPIOTO
COCTOSIHUS B Ta3000pa3HOE MPU HEBBICOKHMX TeMIIEpaTypax, Ha3bIBaeTCs

* TUCTUJUISILIUS *IKCTPAKLIUS

* cyOnuMarus *xpomarorpadus

22



63. OCHOBO# KyJTOHOMETPHUYECKOTO METO/Ia aHATN3a SBIISETCS YpaB-
HeHuee ['ecca *@apajes * Hepucra *Jlambepra — Byrepa-bepa
64. Konnenrpanys noBepXHOCTHO-aKTUBHOTO BEILIECTBA B TOBEPXHOCT-
HOM CJIO€ B CPABHEHHUH C €r0 KOHIIEHTpAIlel B o0bemMe
* O/IMHAKOBAsI *MEHSETCA HEOHO3HAYHO
* 3HAYUTEIIHHO HIDKE *3HAYUTEIHHO BBIIIE
65. Cpenu niepeuuciieHHbIX TOHITHH XuMud BMC muHIM sSIBIISIeTCS
* TOMOTIOJIUMEPU3ALINS *COTIOTMMEPH3ALIUS
* cyOnmMMaIus *roJIMKOHICHCALUs
66. Pasimunas okpacka ITUCIIEPCHBIX CHCTEM 3aBUCHT OT
TMCTIEPCHOM (ha3bl

* pa3mepa yacTull *hOpPMbI YaCTHI]

* SHEPT'HH YaCTHUI] *CKOPOCTH JBIKECHUS

67. JIns KONMYECTBEHHOTO OIMCAHHS TIpolecca afcopOIUH HCIOIB3YIOT SMIUPUIECKYIO
(opmyiy

* Pebunnepa *bpynaysepa

* Tennepa *®@peiinanxa

68. 3aBHMCHMOCTH KOJIMYECTBA IOTJIOMICHHOTO OOpa3IoM H3IIy4eHHs OT KOHIICHTPAlUU W
TOJIIIMHBI MTOTJIOMIAIOIIETO CIIOST OMTUCHIBAETCS 3aKOHOM

* Ban-Jlep-Baanbca *Bant-I'odda

* OnitnmTeina *Jlambepta — byrepa-bepa

CocraButens (1): HWpanos ®@.U.- mpodeccop kad.EHJI, n-p xum. Hayk

(pamunus, unuyuansi u donxicnocms npenodasameins (et))
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