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1 leab AUCHUNIUHBI.

B pesynbraTte OCBOEHHMsS JaHHOM AMCUMIUIMHBI Y OOYYarolIerocst JOJDKHBI OBbITh
c(OpPMHUPOBAHbI KOMIIETCHIIMA OCHOBHOW MPO(ECCHOHAILHOW 00pa30oBaTeIbHON HPOTrPaMMBI
OakamaBpuarta (naiee - OIIOIT): TTK-22.

CopepxaHue KOMIIETEHIIMH KaK [IJIaAHUPYEMbIX PE3YJIbTaTOB O0yUEHUS 1O JUCLUILINHE

cM. Tabimmuel 1 u 2.

1.1®opmupyemble KOMIETEHITUH
Tabmuma 1 - ®opmupyempie JUCITUTIIMHON KOMIIETCHITUN

HaumenoBanue HaumenoBanue Kon u HazBanme KOMIETEHIIMU

?(I%[LZ g,?%gg}ye;,ﬁglﬂ KaTeropuu (FPyHHBI)

obwenpogeccuonanvbHas, | KOMIETEHIIANA

npogeccuonanviias)

[Mpodeccrnonansuas Hayuno- [TK-22¢cnocoOHOCTBIO  MCIIOJIB30BATH|

KCCIIe0BaTeNIbCKast 3aKOHBI M  METOJBl MaTE€MaTHKH,

buzukw, €CTECTBEHHBIX,
TYMAaHUTAPHBIX U SKOHOMHUYECKHUX
HayK npu pelieHuy
podeccuoHaNbHBIX 3a1a4

1.2 JlecKkpunTopHble XapaKTEePUCTUKH JTOCTHKEHUS] KOMIIETeHIIU I
Tabnuma 2 — JleckpUNnTOpHbIE XapaKTEPUCTUKA KOMIIETEHLUH, (POPMUPYEMBIE JUCIUILIMHON

Kon 1 nHa3sBanue
KOMIIETEHIINHA

HeckpunropHsie
XapaKTEepPUCTUKHU IO
OIIOIT

JycuuniuHbl 1 IpaKTHKHY,
¢dopmupyromre kommnetennuo OITOIT

ITIK-22 crmocoOHOCTBIO
HCIIOJIB30BATh 3aKOHBI U
METOJIbI MaTeMaTHKHU, HU3UKH,
€CTECTBEHHBIX,
T'YMaHUTapHBIX U
YKOHOMHUYECKUX HAYK TIPU
pelieHnu npodecCHOHATBHBIX
3a71a4

3HaTh:

-OCHOBHEIE 3aKOHBI
XUMHUYECKOI u
CTaTUCTUYECKOI
TEPMOJIMHAMUKH,
XUMHYECKOH KHHETHKH |
KaTaJm3a, MEXaHHU3MOB
XUMHYECKHUX peakuui,
Teopuu pacTBOpOB H
(hazoBBIX PaBHOBECHI,
3JIEKTPOXUMHMH.

YMeThb:

-pemaTh THUIOBBIE (UIUKO-
XAMHUYECKHE 3aJ1a4M,
OTIpEJIeNATh KOHCTAHTBI
PaBHOBECUII M  CKOpPOCTEH

XUMHYECKUX PEaKITHH.
Baanersn:
-METOJaMU
TEPMOJIMHAMHYECKHUX
napameTpoB peakuui,
METOJlaMU  MOJEMPOBaHUS
XUMHUYCCKUX HpOHeCCOB nu
l'IOCTpOCHI/IH }ll/IanaMM.

pacuera

b1.5.03
3HAHWUHI
b1.5.11 Briciras MmaTemMaTnka

b1.5.13 ®u3uka

b1.b.14 Xumusa

b1.5.19 Jleramm MamuH W OCHOBHI

OCHOBBI OKOHOMHNYCCKHX

KOHCTPYHUPOBaHUS
b1.5.20 Tenmodusuka "
THIIPOTa30IMHAMHKA

b1.b.22 DIEeKTPOHUKA u
JEKTPOTEXHHUKA

b1.b.27 [IlpaBoBoe peryiaupoBaHue
obecnieueHust 06€30MaCHOCTH OOBEKTOB
3KOHOMHUKH

b1.B.06 DOxoHOMMKa OXpaHBEI TpyJa M
MIPOM3BOJCTBEHHON 0€30IaCHOCTH
b1.B.14 VYmnpaenenue mnpoueccamu
TOpPEHMSI U B3phIBa HA IIPOU3BOJICTBE

B2.B.04(1T) [IpousBoacTBeHHAs
npakTuka. HaydHo-uccienoBarenbckas
pabora

b2.B.05(I1x) [IpousBoacTBeHHAS

npaktuka. [IpeyiniuioMHas IpaKTHKa
b3.5.01(/) 3amuTy BBITTyCKHOM
KBaJIM(HUKALMOHHON paboThI, BKIIIOUas
MOJITOTOBKY K 3alIUTE U MPOLELYPY
3alIHUTHI

®T/1.02 U36paHHBIE II1aBbI
dusnyeckoii xXumnu




2 O0bEéM M TPYA0EMKOCTh JUCHMILIUHBI 110 BUIaM YU4eOHbIX 3aHSTHIA.

DopMBI IPOMEKYTOYHOM aTTECTALUM.
Tabnuma 4 — O0beM U TPYJOEMKOCTh AUCITUIUIMHBI IO BUAAM YUEOHBIX 3aHITHI

06 . O061EM yacoBmo hopmam
mas TPYIOEMKOCTh M BHJIBI y4eOHOW paboThl IO oByeHus
JTMCHIUIUIAHE, TPOBOIMMBIE B pa3HbIX (popmax 050 0300 350
1 O6mas TpyA0EMKOCTh TUCITUTUIHHBI 72 72
2 KoHrakTHas pabora oOydaronuxcs ¢ IpernojaBareieM 36 16
(o BUJaM y4eOHBIX 3aHATHI) (BCEro)
AynuTtopHas pabota (Bcero): 36 16
B TOM YHCIIE:
JIEKLIUA 18 8
MPAKTUYCCKHE 3aHATHI, CEMHUHAPHI 18 8
MIPAKTUKYMBI
J1a00paTOpHBIC PAOOTHI
B MHTEPAKTHUBHOU (hopme
B DJICKTPOHHOU (opme
3 CamocrosiTenpHasi pabota oOydJaromuxcst (Bcero) 36 52
4 TIpomexxyTouHas arTecranusoOydvaromierocsi- 3auet/ 4
00BEM YacoB, BBIJICIICHHBIM HA TPOMEKYTOUHYIO aTTECTAIUIO:

3. YueOHO-TeMaTHUYEeCKAUM IVIAH U COAEPKAHME JUCLHMIIUHBI.

3.1 YueOHO-TEeMATHYECCKHUH IIJIAH

Taomuma 4 — YueOHO-TeEMaTHUECKUH TIJTaH

JUIsL OYHOM (pOopMBI 00yUEHHUS

. Bunab! yueOHbIX 3aHATHI, BKJIIOYAS
5 CaMOCTOSITEIbHYIO PadoTy
" S o
§ :E § 00yJaIMXCcs ¥ TPYA0EeMKOCTh DopMEI
Ne Pasnen ged (B 1acax) TEKyILEero
n/n JUCHMILINHBI 2 ayIMTOPHbIE caMocTosATeIbHas KOHTPOJIA
= yueGHbIe 3aHATHS pa6ora yCIeBaeMOCTH
o0y4arommxcst
Bcero JIEKIUHA CeMUHAPDbI,
npaKkTUH4YecKue
SaHATUA
1. | ArperatHoe 12 3 3 6 Tect
COCTOsSHHC
BCIICCTBA
2. | XumMuueckas 12 3 3 6 Tect
TEPMOANHAMUKA
3. | XumMmunueckas 12 3 3 6 Pemrenne
KHUHETHUKa 3a1a4
4. | Xumnueckoe u|l2 3 3 6 Pemenue
¢dazoBoe 3ama4
paBHOBECHS




. Buabl y4eOHbIX 3aHATHI, BKIIOYAS
5 CaMOCTOSITEJIbHYIO PadoTy
5 S o
g E § 00yJaIIMXCs ¥ TPYA0EeMKOCTh ®opMeI
Ne Paznen g8¢ed (B 1acax) TeKylIero
]'[/[[ ﬂ]/[cu]/[[[_]]]/[]-[])] E AyAUTOPHBIC CaMoOCTOdATEC/IbHAasA KO]—[TpOJ]ﬂ
= yuyeOHbIEe 3aHATHS pa6ora yCIeBaeMoCTH
o0yuarommxcsi
BceFO JIEKIIUHA CEMHUHAPbI,
npaKTHYecKHe
3aHATUA
5. | Yuenue ol|12 3 3 6 TECT
pacTBopax
DJIEKTPOXUMHUS
6. | Komnonnnas xumus | 12 3 3 6 Pedepar
7. |3ader 4
8. | Urtoro 12 18 18 36
JUIsL 3a04HOM (OYHO-3a04HOM) OpMBI 00yUEHHUS
. Buabl yueOHbIX 3aHATHH, BKJIKOYAS
5 CaMOCTOSITEILHYI0 padoTy
5 S o
g = o0yJyaomuxcs 1 TPYJA0EMKOCTD
1 E yaarom YA dopmbl
Ne Paznen ged (B 1acax) TeKyLIero
n/m U CIHHUILIMHBI E ay/JUTOPHbIE CaMOCTOSITEIbHAS KOHTPOJIA
= yueOHbI€e 3aHATHS pa6ora ycIeBaeMoCTH
o0yuarommxcsi
Bcero JeKIMH CeMl/lHapr,
NPaKTHYeCKHE
3aHATHA
1. | ArperatHoe 10 1 1 8 Tect
COCTOAHHUC
BEIECTBA
2. | Xumuueckas 10 1 1 8 Tect
TEPMOANHAMUKA
3. | Xumuueckas 10 1 1 8 Pemrenne
KHMHCTHKA 3a1a4
4, | XumMnueckoe nu| 10 1 1 8 Pertenne
dazoBoe 3a71a4
paBHOBECHUS
5. | Yuenue o| 14 2 2 10 TECT
pacTBopax
DJIEKTPOXUMHSI
6. | Kommonnnas xumust | 14 2 2 10 Pedepat
7. |3ader 4
8. | Utoro 12 8 8 52
3.2 Copep:kaHue 3aHATHH M0 BUAAM y4eOHOH padoThI
Tabnuma 6 — ConepxaHue TUCIUTUTHHBI
HaumeHnoBaHue pa3jgena
Neni/m pas Conep:xkanue
IMCIMIITHHbBI
1 Pa3zpnen 1.ArperatHoe
COCTOSIHHE BELIECTBA




Nen/n

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Conep:xanue

Cooeporcanue 1eKyuoHH020 Kypca

1.1. ArperaTHoe COCTOSTHUE CocTosiHuE BEIIECTBA, MapaMETPbl COCTOSAHUS BEIIECTBA.
BemiecTBa. ['a3000pazHoe ['a3000pa3Hoe  cocTosiHME  BEIECTBa, OCHOBHBIC
COCTOSIHHE BEILIECTBA XapaKTEePUCTUKU Ta30B, UJICAIBHBIM M pEaIbHBIN Ta3bl,

ra3oBbI€ 3aKOHBI, CMECH HJICAIbHBIX Ta30B, MAPLHAIBHOE
JIaBJICHUE ra3za, KMHETUYECKash TEOpHUsl ra3oB, peaibHbIE
ra3pl, (aKTop CKUMACMOCTH.YPAaBHEHHS COCTOSHUS
peaJIbHOr0 M UJEAIBLHOIO ra30B.

1.2 ArperatHoe COCTOSIHHE Kunkoe cocrosHue BemiecTBa OMMOKHUM — MOPSIIOK,
BeniecTBa. JKuakoe u TBepioe (haKkTOpBI, BAUSAIOIINE HA CBOMCTBA XKUIKOCTEH, CBOHCTBA
COCTOSIHHMSI BEIIIECTBA. KUAKOCTEH (IJIOTHOCTh, MOJSIPHBIA OOBEM JKUIKOCTEH,

MOBEPXHOCTHOE  HATSKEHUE, TEKYy4eCTh, BS3KOCTb
JUHAMHUYECKass W KHHEeMaTudeckas, MapooOpa3oBaHue,
KOHJICHCAIINS, HACBIIIEHHBIA  map, KpUTHYECKAst
TeMmriepatypa W pgaBieHue). TBepmoe  arperaTHoe
COCTOSIHHUE, KPUCTAJIMYECKOE, amopdHoe,
AHU30TPOMHOCTh,  M30TPOMHOCTh,  MOHOKPHUCTAJLJIBI,
KPUCTAJUIOTUPAThI, KUIAKOKPUCTAINIMYECKOE COCTOSHUE
BeniecTra. [tazma

2 Pazgen 2. Xumuueckas
TEPMOJAUHAMHUKA

2.1 [TepBoe Hauasio OCHOBHBIC TIOHATHS W BEJIUYUHBI XHMHYECKOU
TEPMOJIUHAMUKH. TEPMOJIMHAMUKH. TepMmoauHamuyeckas CHCTEMa,

KJaccu(UKanus: Mo COCTOSHUIO, TI0 B3aMMOACHUCTBHIO C
OKpyXaromiei cpemoit, mo uuciay ¢a3, [0 YHUCIY

KOMITOHEHTOB. Cocrostaue CHUCTEMEL. OyHKIUU
COCTOSIHHSL. TepMoauHamMu4ecKkue IIPOLIECCHI.
BuyTpennss SHEprus, KOJIMYECTBO TETUIOTHI,

TEIUIOEMKOCTb, paboTa. IlepBoe Hauano TepMOIUHAMUKH.
MaremMaTtnueckoe  BBIp@KEHHE  IIEpPBOrO  Hadaia,
dbopMyaMpoBKM  3akoHa. OHTanenusa. CraHgapTHas
SHTAJBNMA  O0pa3oBaHMs  BELIECTBA,  CTaHJIApTHas
SHTAJBIUSL CTOpaHHWs BemecTBa. TerioBod 3ddekt
XUMHUYECKOM  peakuuu.  3akoH  ['ecca.  Pacuer
CTaHJAPTHOM  TEIUIOTHI ~XMMHYECKOW pPEakluu IO
CTaHJApTHBIMTEIIOTaM  00pa3oBaHMs U CTOpaHUs
BenlecTB. [IpuMeHnenue nepBoro Havanza TEPMOJAUHAMUKH
K OuocucremaMm. 3aBUCHUMOCTb TeIUIOBOro 3¢¢ekra
XUMHYECKONH peaklUu OT TeMIepaTyphl, YpaBHEHHUE
Kupxroga. TemnoTel pacTBOpeHHs,  COJIbBATAlUH,
HEHUTpalIn3aluu




Nen/n

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Conep:xanue

2.2

BTopoe nauano
TEPMOANHAMUKH.
Tepmonunamuyeckue
MIOTEHLHAJIbl. DHEprus

I'enbmronsia. Dueprus ['u66ca.

Bropoe Hauwano tepmommHamuku. Maremarudeckoe
BBIpQ)KEHUE BTOPOrO Havaja, (OPMYJIHMPOBKH 3aKOHA.
OOpatumMble U HeOOpaTUMbIE IPOLIECCHl. DHTPONHS U €€
CBSA3b C TEPMOJMHAMUYECKONH BEPOATHOCTHIO CHUCTEMBI.
VYpaBHenue bonbuMana. PacyeT M3MEHEHHsI SHTPOIHH
JUISL pa3InYHbIX M30TEPMUYECKUX U HEU30TEPMHUECKUX
IPOLECCOB M XMMHUYECKOM peakiuu. AOCOmoTHas
suTponus. Ilocrymar Ilmanka. TepmonuHamuueckue
noTeHIManbl. DHeprus ['enpmronbia. DHeprus ['ndoca.
Kpurepuii A0CTHKEHHS XUMUYECKOIO PaBHOBECHS.
IIporHo3upoBaHue  HaIpaBJICHUS  CaMOIPOU3BOJIBHO
IIPOTEKAIOLIUX IPOLIECCOB B U30JIMPOBAHHOM U 3aKPBITOU
cucremax. CBoOojmHass M CBsi3aHHAas  SHEPIUU.
MakcumanpHass ¥ MaKCHMajJbHO IOJie3Has padora
npornecca. CranaaprtHas sHeprusi ['mb6ca oOpa3oBaHus
BELIECTBA, CTaHJapTHast SHEprus I'u06ca
OMOJIOTMYECKOTro OKucieHus: BemectBa. CraHnapTHas
sHeprus [ m66ca peaku.

Pazgen 3.XumMunueckas
KHHETHKA

3.1

Kunernka xummuyeckux
peaKkuuid.

IIpeamer XMMHWYECKOW KHUHETUKM M €€ 3HAaYyeHUe I
ononornu. Kunernueckass kimaccuukanuss XUMHYECKUX
peakuuii.  MonekynsapHocte  peakuuu.  CkopocThb
peakuuu. @DaxTopbl, BiAUAOMKUE Ha HeE. 3aKOH
JIEHCTBYIOIINX Macc. KoHcranTa CKOPOCTH.
Kunernueckue ypaBHenus. [lopsnok peakuuu. Ilepuon
MOJIyTIPEBpAIlEHNs. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT
KOHIIEHTpauuu. KuHeTnyeckne ypaBHEHMs peakIHi
IIEpPBOTO, BTOPOTO u HYJIEBOTO MOPSIKOB.
OKCHepUMEHTAIbHBIE METO/IbI ONPENETICHHUSI CKOPOCTH U
KOHCTaHTBl CKOPOCTH PEAKLUHU. 3aBUCHUMOCTb CKOPOCTH
peakuuu oT TeMIIepaTypsl. TemnepaTypHbIi
KO3(QQUIIMEHT CKOPOCTH pPEAKLUUU U €ro OCOOEHHOCTH
JUIsl OMOXUMHYecKuX mpoueccoB. [loHstue o Teopuu
AKTUBHBIX COYJape€HUH. OHEPreTHUecKud mnpoQuib
peakiuu; SHEeprusl aKkTUBAIMHM; ypaBHEHHE AppeHuyca.
IlonsaTHe O  TEOpUHM  MEPEXOJHOIO  COCTOSHHSL.
AKTHUBHPOBAaHHBIN KOMIIJIEKC.

3.2

Karanus u Mexanu3Mel
XUMHYECKUX PEaKIui

Karanu3. ['oMOreHHBli W TETEPOreHHBIH KaTalus.
OHepreTuyeckuil Npoduib KaTAIUTUYECKOW peaKIuu.
OcCO0eHHOCTH KaTaJUTUYEeCKON aKTUBHOCTH (hepPMEHTOB.
[TocnenoBarenpHble, NapaUIeIbHBIE W COIPSIKEHHBIE
peakuuu. llennsle peakuuu. Jlumutupyromas craaus
CJII0)KHOM peakuuu. Peaknun B pacTBopax.
POTOXMMUYECKUE PEAKLIUH.

Pazgea 4. Xumnueckoe u
(¢a3oBoe paBHOBecHs

4.1

XHUMHUYECKOE PAaBHOBECHE

TepMonnHaMyKa XUMHUYECKOTO paBHOBECHUS. 3aKOH
JeicTByromux — Mmacc.  KoHCTaHTa ~ XMMHMUYECKOTO
paBHOBecHsl. DakTOpbl, BIMSIOIIME Ha PABHOBECHE.

8




Nen/n

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Conep:xanue

[Tpunun Jle-Illatenve-bpayna. Pacuer paBHOBECHOIO
BBIXOJIa MIPOJIYKTOB peakuuu. BiusiHue temmneparypsl Ha
paBHoBecue. CnocoObl  BBIYUCIICHUS KOHCTaHT
paBHOBECHUSI C MCIOJb30BAaHUEM TEPMOJIUHAMHYECKUX
BEJIMYHH.

4.2

®da3oBoe paBHOBECHUEC

Tepmonunamuika (a3oBeIXx paBHOBecuil. OCHOBHBIC
noHATUs: (ha3oBbie mepexojsl, (pa3a, KOMIOHEHT, YHCIIO
HE3aBHCHUMBIX KOMIIOHEHTOB, (pa30BO€ paBHOBECHE,
gyucno cremneHeld cBoOonel. [lpaBuno ¢a3z ['ubOca.
@da30BbIE paBHOBECUS B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
CBsi3b MEXIy JaBICHHEM U TeMIlepaTypor (a30oBbIX
MepexX0/I0B. VYpaBHeHue Kunaysuyca-Knaneiipona.
@dazoBpie auarpaMmbl. JluarpamMmma COCTOSIHMSI BOJBI.
@da30Bble PABHOBECUSl B JIBYXKOMIIOHEHTHBIX CHCTEMaXx.
PactBopel macanbHble M peanbHble. PacTBOpPHI JIETy4HX
Jkuakocrel. 3akoH Payna. OTkinoHeHus ot 3akoHa Payiis.
Azeorpornbl. Paznenenue azeorponsbix cMmecei. IlepBblit
u BTOpoil 3akoHbl KonoBanoBa. Ileperonka OuHapHBIX
JKUIKOCTHBIX cMeceil. B3anmonepacTtBopuMble
KUAKOCTU. OrpaHHYE€HHO PAacCTBOPUMBIE KUIKOCTH.
Huarpammbl  pactBopeHusi. CucreMbl C  BepXHEH,
HUXHEW, C BEPXHEM W HIKHEH KPUTHUUYECKUMU
TEMIIEpaTypaMH PaCTBOPEHUSI.

Pa3pen 5.Y4yenue o pacTBopax,
3JIEKTPOXUMMS

5.1

PactBOpBI

O06pazoBanue pacTBOpPOB. PactBopuMOCTS.
PacTBoprMOCTh Ta30B B  JKHUJKOCTSX, B3auMHas
pacTBOPUMOCTb JKUIKOCTEHW, PacTBOPUMOCTb TBEPABIX
BEIIECTB B JKUIKOCTSX, JABJICHHE HACHIIIEHHOIO Iapa
pa30aBIEHHBIX PaCTBOPOB.

5.2

PaCTBopI)I HEBJICKTPOJIHUTOB.

PactBopel HeanexTposmToB. KosummMratuBHbIE CBOMCTBA
pacTBOPOB:  IIOHMKEHUE TEMIIEpAaTypbl  3aMep3aHus
pacTBOpPa, NOBBILICHUE TEMIIEPATYpPbl KUIIEHUS pacTBOpa,
MIOHWKCHUE NAaBJICHUs I1apa, OCMOTUYECKOE [aBJICHUE.
Kpuomerpusi. D0ynuoMeTpusl. Ocmomertpust.
KonnuratuBHble cBolcTBa pa30aBIEHHBIX pPacTBOPOB
JJIEKTPOJINTOB.

5.3

PaCTBopH SJICKTPOJINTOB

PactBopbl  snexTponuToB. CHIIbHBIE  DJEKTPOJIHTHI,
teopuss  JleOas-Xriokkens.  BydepHsie  pacTBOpBHI.
Mexanusm  gedictBust  OydepHbIX  cucTeM. 30Ha
Oydepnoro neiictBus u Oydepnas emrocth. Pacuer pH
INPOTOJIUTUYECKUX CUCTeM. 3HaueHHue Oy(epHBIX CHCTEM
JIJIs OMOJIOTHH, XUMHH.

5.4

QHGKTpOXI/IMI/I'-IeCKI/Ie IMPOLECChI

VY nenbHast 3JIEKTPOIIPOBOTHOCTh pacTBOpOB
AIIEKTPOJIUTOB, MoOJIIpHast ANIEKTPONPOBOIHOCTD
pPacTBOPOB 3JIEKTPOJIUTOB, AIEKTPUUYECKUE TMOTEHIUAIBI
Ha (pa30BbIX IpaHULIAX

5.5

SHGKTPOXHMI/I'-IeCKHe IMPOLECChI

VYpaBHenne  HepHcTa, TaJIbBaHMYECKHM  DJIEMEHT,
AIEKTPOIHBIE MOTEHIIUAJIBI, KJaccupuKanus
AJIEKTPOJIOB.




Nen/n HaumeHoBaHue pa3jaesa Conepsanmue
AUCHHILIMHBI

Temuvi npakmuquKux/ceMuHapCKux 3AHAMUT

1 Onpenenenne MossIpHON Maccsl | OnpeneneHne MOJIIPHONW MacChl PACTBOPEHHOIO
PacTBOPEHHOI'O BELIECTBA, BEILECTBA, KOHLICHTPALUA U OCMOTHYECKOTO J1aBJICHUS
KOHLIEHTPAaLlUU U OCMOTHYECKOTO | pacTBOpa KPHOCKOIIMYECKUM METOI0OM
JIABJICHUS PacTBOpa
KPUOCKOIIMYECKUM METOJIOM

2 Onpenenenne Kaxyuencs OnpeneneHne Kaxylencs: CTENEHU 3JIEKTPOIUTUYECKOM
CTETICHH JIEKTPOJINTUYECKON JUCCOLMALNY XJIOpUAA Kallus
JUCCOLAlU
CHWJIBHOT'O 3JIEKTPOJIUTA

3 W3yuenue BnusHus pa3daBinenus | 3ydyeHune — BiusHMS ~ pa30aBieHMs  Ha  CTENEHb
Ha CTENECHb JUCCOLMAUU nucconuanuu 1 pH pactBopa ykcycHOM KucaoThl. Pacdyer
u pH pactBopa cnaboii kucnotsl | pH pa3nuyHbIX pacTBOPOB.

4 [Tpurorosnenue u uccienopanue | [Ipuroropnenne M ucciegoOBaHHE CBOWUCTB Oy(hepHbIX
CBOUCTB Oy(QepHbIX pacTBOPOB pacTBOPOB.

5 CocraBiieHne TrajJbBaHUYECKUX CocraBiieHHE TallbBAHUYECKUX 3JIEMEHTOB Pa3JIMYHBIX
JJIEMEHTOB. TUIIOB U UCCJIEI0BAaHUE X CBOMCTB.

6 Kopposus metannos HccnenoBanue KOppO3UU METAIIOB U CIIOCOOOB 3alllUThI

METAJIJIOB OT KOPPO3HH.

4 HOpﬂ)IOK OLICHUBAHUA YCHIEBAEMOCTH M C(l)OpMI/Ip()BaHHOCTl/I

KOMHeTeHIIl/Iﬁ oﬁyqammerom B TeKymeﬁ H HpOMe)l(yTOqHOﬁ arTrecranmum.
Z[J'ISI MOJIOKUTEIBHON OILIEHKHU II0 pe3yjibTaTaM OCBOCHHA AUCHHUIUINHBL 06yqa10meMyc;1
HCO6XOI[I/IMO BBIITIOJIHUTE BCC€ YCTAHOBJICHHBIC BHUIBI yqe6H0171 pa6OTLI. OI_IGHKa pPE3yJIbTaTOB

pabotsl oOyyvaromierocs B 0aymiax (Mo BuaaM) MpuBeaeHa B Taduiie 7.

Tabnuma 7 - bamibHO-peHTHHIOBasl OLIEHKA Pe3yJIbTaTOB yueOHOW paboThl 00ydaroIUXCs
no Buzam (BPC):

Pacnpenesienne 6a/1J10B 110 BHAaM padoThI

~

®.1.0.
CTyJIeHTa

Iocemen | [IpakT.u | 3amura Koanok | Tecru- Kountp. | Apyrue | O6ma

ue CeMHMH. | J1a0OpaTOpH | BUYM poBaHue | pabora | BHIBI |

JIeKIU i 3aHATHSA | BIX padoT (3-6) (6-10) (11-20) | yuebHoii | cymm

(1 6an 3a (2-3) | (1-4) AeAT-TH | a

KaXK/IYI0) (16-30) | 6amao
B

IlepeBoa 02/1510B B 3a4eTHbIE OLIEHKH

Cymma 0as1J10B 1151 O1MeTKa ByKBeHHbIN 3KBUBAJICHT
AUCHUTLTAHBI
86 — 100 5 OtanyHO
66 — 85 4 Xopor1io
51-65 3 Y 10BIETBOPUTENHEHO
0-50 2 HeynoBneTBopurenpHo
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Pacwiugppoeka 6annoevix noxazameneit
Ilpakmuueckue 3anamus:
20 — mocelieHue 3aHATus,
306 - BKJIAJ Ha 3aHATHE, BBINOJHEHHE JOTOJIHUTEIBHBIX MUCHbMEHHBIX 3aJaHui, pabora ¢
JOTIOTHUTEIbHBIMUA UCTOYHUKAMHU.
Konmponvnaa paboma, mecm no umozam 3auamuii:
11 6 — BeIIONHEHO 51-65%,
20 6 - 85-100%.
3awguma nabopamopuvix pavom:
1 6 — paboTa BBIIOJIHEHA, OTYET MOATOTOBJICH, HO PACUETHI BHIITOJIHEHBI C OIIMOKAMH, OTBETHI
Ha BOIIPOCHI JIaHbI C OIIMOKaMH,
4 6 — paboTa BBINOJHEHA, OTYET MOJTOTOBIEH Oe3 OIMOOK, HAa BCE BOIPOCHI JaHBI
MIPABUJIbHBIE OTBETHI.
KounoxkBuym:
3 6 — OTBETHI Ha BOIMIPOCHI B LI€JIOM PAaBHIIbHBIEC, HO HETIOJIHBIE, JOMYIIEHbl HE3HAUNTEIbHbBIE
OIIH1OKH.
6 O — OTBETHl Ha BOIMPOCHI JIaHbl MPABUIbHBIC U MOJHBIC, HE JOMYIIEHO OLIMOOK, MONyYeHBI
OTBETHI Ha JIOTIOJHUTEIbHBIE BOMPOCHL.
Tecmuposanue:
Crynenty npeanaraercs 30 BOIpOCOB U3 UMEIOIIErocs OaHKa BOIPOCOB.
OneHKa «OTJIMYHO» BBICTABIACTCS CTYACHTY, €CIIM OH MpaBWIbHO oTBeTHs Ha 27-30
BOIIPOCOB;
«XOpouoy - 21-26 nMpaBUILHBIX OTBETOB;
«YAOBJIETBOPUTENbHO» - 17-20 MpaBUIIbHBIX OTBETOB;
«HeY/0BJIETBOPUTEJIBLHO)» - MeHee 16 MpaBUIbHBIX OTBETOB

5 MarepuajbHO-TEXHUYECKOE, TPOTPAMMHOE M y4eOHO-MeTOAHYeCKOoe
o0ecnmeyeHne TUCHMUILINHBI

5.1 YuyeOHnas iureparypa
OcHoBHas y4yeOHast TuTepaTypa

1. Tep3usn, T.B. ®duznyeckas u xoouaHas xumus : ydeOHoe mocodue / T.B. Tep3usin. —
ExarepunOypr : M3garenscTtBO Ypanmsckoro yHuBepcutera, 2012. — 108 c. — Pexum goctyma: mo
nomnucke. —  URL: https://biblioclub.ru/index.php?page=book&id=239715 (nara  oOparieHus:
31.01.2021). — ISBN 978-5-7996-0789-0. — TeKcT : 371€KTPOHHBIH.

2. Xumusi. VI30panHbIe pa3aensl o0mei pu3ndeckol M KOJUIOMIHOW XUMUH : yaeOHoe rmocooue /
O.B. Annpromkosa, T.U. Boctpukosa, A.B. IlIBeipeBa, E.1O. [Tonosa. — 3-¢ u3a. — HoBocuOupck :
HoBocubupckuii rocygapcTBeHHbIN TexHUUecKui yHuBepceutet, 2011. — 160 c. — Pexxum gocryna:
no monucke. — URL: https://biblioclub.ru/index.php?page=book&id=228572 (nara obparieHus:
31.01.2021). — ISBN 978-5-7782-1581-8. — TekcT : 37€KTPOHHBIIA.

b) nonmonuuTenpHas mUTEpaTypa

1. Tep3usn, T.B. ®usmueckas u KommougHas xumusa : ydebHoe mnocooue / T.B. TepsusH. —
ExarepunOypr : M3garensctBo Ypansckoro yHuepcurera, 2012. — 108 c. — Pexum gocryna: mo
nommucke. —  URL: https://biblioclub.ru/index.php?page=book&id=239715 (nara  oOparieHus:
31.01.2021). — ISBN 978-5-7996-0789-0. — TeKcT : 37€KTPOHHBIIA.

1. l'enspman, M.U. Komnounnas xumus [Tekct] : [VueOHUK anst By30B]. - 4-¢ u3f. crep. - CaHKT-
[TeTepOypr; Mocksa; Kpacnonap : Jlans, 2008. - 332 c.
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2. IIpakTtukym mo kosmmonaHou xumuu [ Tekct] .YuebHoe mocobue nis By3oB / [M.U. I'ensdman,
H.B. Kupcanosa, O.B. KoBanesuu u np.|;Ilox pen. M.W. I'enbpmana. - Cankr- [letepOypr; Mocksa;
Kpacnonap :Jlanb, 2005. - 256 c. - (YaeOHuku a1 By3oB.CrieninainbHas JUTEpaTypa).

3. [Ipaktukym o ¢pusudeckoii xumuu [Tekcer] : yuebHoe mocobue /i By30B / mox penakuein M. U.
I'enbdmana. - Cankr-IlerepOypr ; Mocksa ; KpacHogap : Jlans, 2004. - 254 c.

4. 3anaum no pusnueckoit xumuu [Texct] : Yuebnoe nocobue ans By3os / B.B. Epemun, C.1.
Kapros, N.A. Ycnenckas, H.E. Ky3bmenko u ap. - MockBa: Dk3ameHn, 2005. - 318 c.

5.1 MarepuajbHO-TEXHHYECKOE H MPOrpaMMHOe obecriedeHne

JTUCIHUILINHBI

YueOHble 3aHATHS IO AUCHUILIMHE MTPOBOAATCS B yueOHbIX ayauropusix HOUKemlV:

337 JIaboparopusi XUMHH.

VYueOHast ayquTOpusi s IPOBEACHUS: - 3aHATUH JICKIIMOHHOTO THIIA;-
3aHSATUI CEMUHAPCKOTO (MTPAKTUYECKOT0) THIIA;- TPYIIIOBBIX H
WHIMBUAYATBHBIX KOHCYJIBTAIIHIA;- TEKYIIEro KOHTPOJIS 1
MPOMEKYTOYHOH aTTeCTallnu.

CrnenmanusupoBanHas (yueOHas) MeOesb: JoCKa MeJIoBasi, CTOJIbI
nabopaTropHbIe, CTYJIbsI, PAKOBHHBI, BEITSDKHOM IKaQ),
JIEMOHCTPALIMOHHBIN CTOJL.

O06opynoBaHue IS PE3CHTAIIMKA yYeOHOro Marepuaa: nepeHoCHoe -
HOYTOYK, IIPOEKTOP, SKPaH.

JlaboparopHoe 000pyIOBaHUE M MaTEPHAJIbL: TIOJSIPUMETP, AaHATUTUICCKHE
puOOPHI, BECHI, TEPMOCTAT, XOJIIOJMIEHUK, PEOCTaT, aKBaIHUCTUIISTOP,
MaTepHaIbl IS TPOBEACHUS JTa0OPATOPHBIX paboT (KOJIOBI, MPOOUPKH
U Ipyras XMMA4ecKas oCy/ia), peaKTHUBBI JJIsl IIPOBEICHUS
naboparopHsix padot, PH-merp, pedpakromerp, anmapar ams
MIPOBEICHUS XUMHUECKUX peaKiuid, anmapar Kumrmna, mpubdop amns
OTIBITOB [0 XUMUHU C NEKTPUIECKUM TOKOM (J1abOopaTOpHBIi), TPUOOP
TUTSL TIOTYYEHUS TaJOUI0aIKaHOB IEMOHCTPAIIMOHHBIN, YCTAaHOBKA IS
MIEPErOHKH BEIECTB.

Hcnonrszyemoe nporpammuoe obecniedenre: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuIieH3MOHHOMY TOTOBOPY
Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 1.), LibreOffice
(cBoOO1HO pacmpocTpansemoe [10).

HNurtepHer ¢ obecnieuenuem gocryna 8 JUOC.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3Henkuit
TOPOJICKOM  OKpyr, T.
HoBoky3Helk, yII.
Kysnenosa, 1. 6

106 I[Tomerienue 1y1st CaMOCTOATEIHHON PAaOOTHI O0YYAIOIIUXCS.

CrneunanusupoBanHas (yueOHasi) MeOenb: CTOJIbI, CTYIbsI, JOCKa MEJIOBasl.

OO6opynoBaHue: cmayuoHapHoe - KOMIBIOTEPHI (4 IIT.).

Hcnonrszyemoe nporpammuoe obecniedenre: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuIieH3MOHHOMY OTOBOPY
Ne 1212/KMP ot 12.12.2018 . mo 12.12.2021 r.), LibreOffice
(cBobOomHO pacmpocTpansemoe [10).

HurepHer ¢ o6ecneyenuem gocryna B IJUOC.

654041, KemepoBckas
obmacte - Ky3bacc,
HoBoky3neukui
TOPOJICKOM  OKpyT, T.
Hosoky3nenk, yII.
Ky3nemnosna, 1. 6

5.3CoBpeMeHHbIEe TPO(eccoHAIbHBbIE 0a3bl TaHHbIX, U THPOPMAIHOHHbIE

CIIpaBOYHbLIC CUCTECMBbI.

1.ITopran GpyHAaMEHTAIBHOTO XUMHUYECKOT0 00pa3oBanus Poccun - http://www.chemnet.ru/

XUMHUS OJI BCEX: HWIUTIOCTPUPOBAHHLBIC MaTCpUaJibl IO 06H.[eﬁ, Opl“&HPI‘-ICCKOfI n HCOpFElHPI‘-ICCKOfI

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

2.WebElements: oHaiiH-clipaBOYHUK XUMHUYECKHX JIEMEHTOB. - http://webelements.narod.ru/
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3. Hayunas onextponHas Oubmmoreka eLIBRARY.RU (moammcka Ha  KypHaJIbI)
https://elibrary.ru/projects/subscription/rus_titles_open.asp? ;

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

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

6. Unble cBegeHus M (WJIM) MaTepUaJIbl.

6.1.IlpumepHbIe TeMbI NUCbMEHHBIX Y4eOHBIX padoT

[TpumepHBbIe TeMBI pedepaToB

1. O630p HU3HKO-XMMUYECKUX METOOB MOBBIILIEHUSI HEPTEOTAAUHN IIIACTOB.

2. TexXHONOTruM pa3pyLIeHUs SMYJIbCUIA B CUCTEME MOATOTOBKH HEPTH.

3. Jlunamuka u3MeHeHHs (PU3NKO-XUMUYECKUX CBOMCTB HE(PTH (IUIOTHOCTH, BA3KOCTh, Ta30BbIH
dakTop).

4. I'enb-TeXHOJIOTUH I yBEIUYEHUS HEPTEOTAaul HEOJHOPOIHBIX I1aCTOB.

5. OrpaHnuueHue BOAOIPUTOKA B JOOBIBAIOIIME CKBAXUHBI C IPUMEHEHUEM MOJIMMEPHBIX Telieil.
6. 3akauka MOBepXHOCTHO-aKkTUBHBIX BemlecTB ([IAB) - merox unTreHcupukanuu A0OBIYU HEPTH.
PU3UKO-XUMHYECKUE OCHOBBI BO3JICHCTBHSL.

7. MeTopl MUKPOOHOJIOTUYECKOTO BO3/ICUCTBUA Ha muiacT. BiusHue MeTabonuToB (MIPOIYyKTOB
KU3ZHEJEATENIbHOCTH OakTepuil) — cnupToB, aibAeruaoB, kuciaor u CO2 Ha peojoruyeckue
XapaKTePUCTHKU TUIACTOBBIX (PIIIOUIOB.

8. Texnonorus ruapopaspeiBa 1wiacta (I'PII). Hasnauenwe 3aryctureneil, mpuMEHsIEMBbIX B
coctaBe pabounx xuakocrei 1 ['PII.

9. Ilonbop M METOABl PETYIUMPOBAHUSA PEOJOIMUECKUX M HMHBIX CBOWCTB Ieleo0pasyromux
coctaBoB (I'OC), npumensiembix B TexHosoruu ['PII.

10. ®u3HNKO-XMMHYECKHE OCHOBBI MpUMEHEeHus Bsizkoynpyrux coctaBoB (BYC) B texHomoruun
I'PIL

11. ®u3uko-XxMMHUYECKHE OCHOBbI NPUMEHEHHUS BSI3KOYIPYTUX COCTABOB JJISi KHCIOTHBIX
00paboToK macTa.

12. ®Ou3MKO-XMMHMUYECKHE OCHOBBI TPUMEHEHMS] MULEIUIIPHO-TIOJUMEPHBIX CHCTEM JUIS
BbIpaBHUBAHUS TMPOQUIIS PUEMUCTOCTH B HAarHETATEIbHBIX CKBRKWHAX M YBEJIIMYEHUS BHITECHEHUS
OCTaTOYHOIN HEPTH.

13. ®u3MKO-XMMHYECKHE OCHOBBI ~METOJa  ILEJOYHOro 3aBofHeHHsA. (OcobeHHOCTH
B3aMMOJIEHCTBUS ILIETOYHBIX PEAreHTOB C MJIaCTOBON HEPTHIO.

14. Texnonorusi 3akayku B TuiacT yriaekucinoro raza (CO2). ®daktopsl, omnpeaemnsionue ee
3¢ (HEeKTUBHOCTH /JIs1 YBETUYEHUSI U3BJICUEHUS YTIIEBOAOPOIOB.

15. Hedth kak aucnepcHas cuctemMa.

16. PactBopumocTh Ta3oB B HedTH. BiusHue ra3oHACHIIIEHHOCTH Ha (U3UKO-XUMHYECKHE
cBo¥icTBa HE(PTH.

17. CmauMBaeMOCTh TOpPHBIX TOPOJ - KOJUIEKTOpOB HepTH U Taza. [uapodunbHble U
rusipooOHBIe MOPOobl. POSIE CMauMBaEMOCTH TOPHBIX MOPOJ B MPOLIECCe BHITECHEHUU HE(PTU U ra3a
Booi. 18. IloBepXHOCTHBIE M KaNWUISPHBIE SBIEHUS MpH (QUIBTPAIMKM IUIACTOBBIX (IFOUIOB.
Kanumnspras nponurka.

19. Ilpumenenue ITAB B HedTerazoBoil mpombinuieHHOCTH. Kiaccudukanusi, 0cOOEHHOCTH
CTPOEHUS U CBOMCTBA.

20. Knaccudukamnusi KOUTOMTHO-TUCIIEPCHBIX CUCTEM W METOJBI MX moiydeHus. 6.2.1.3ader -
IK3aMEH
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6.2. IlpumepHble BONPOCHI M 3aJaHMs / 3aa4¥ JJISA MPOMEKYTOYHOIM
arrecTaumu

Tunosvie 3a0anus (6onpocwi) K 3auémy

1.CocrosiHue BelecTBa, IapaMeTpbl COCTOSHHUS BemlecTBa. ['a3000pa3Hoe CcOCTOsAHUE
BEILECTBA, OCHOBHBIE XapaKTEPUCTUKH I'a30B, UICAIBHBIN U PEAIbHBIN Ia3bl, Fa30BbIC 3aKOHBI, CMECH
UJealbHBIX ra30B, NapLHUAIBHOE JABJICHWE Tra3a, KMHETHYECKas TEOpHs ra3oB, pealibHblEe Tasbl,
(dakTop CKUMAEMOCTH. Y paBHEHUS COCTOSIHUSI PEAJIbHOTO U MJI€aIbHOIO T'a30B.

2. XKuakoe cocTrosHUE BelIECTBA OJMKHUNA TOPSAOK, (AKTOpPbI, BIUSIOUIME HA CBOWCTBA
KUJKOCTEH, CBOMCTBA JKUIKOCTEM (IJIOTHOCTb, MOJIAPHBIM OOBEM KUAKOCTEH, MOBEPXHOCTHOE
HATSDKEHHME, TEKy4yecThb, BS3KOCTh JUHAMUYeckas U KUHEMaTH4deckas, mapooOpa3oBaHHe,
KOHJIEHCAllMs, HACBIILIEHHBIM mHap, KpUTUYecKas TeMmieparypa M aAasiieHue).TBeppoe arperaTHoe
COCTOSIHUE, KpHUCTalindeckoe, amMopdHOe, aHU30TPONHOCTh, H30TPOMHOCTh, MOHOKPHCTAJLIBI,
KPUCTAJUIOTUAPATHI, )KUIKOKPUCTAILNINYECKOE COCTOSIHUAE BewecTsa. [1mazma

3.OCHOBHbIE MOHATHS W BEIMYUHBl XUMHUYECKOW TEpMOAMHAMUKH. TepMoauHaMuyeckas
CUCTEeMa, KIIACCU(UKALIUSA: TI0 COCTOSHUIO, 1O B3aUMOJICHCTBHUIO C OKPYKAMOIICH CPEOi, IO YUCITY
¢da3, mo uyuciny xommnoHeHTOB. CoctosiHue cucreMbl. OyHKIMM cocTOsHUS. TepMoaMHAMUYECKUE
nporecchl. BHYTpeHHSSI SHEprus, KOJMYECTBO TEIUIOTHI, TEIIOEMKOCTh, paborta. [lepBoe Hauaso
TePMOJMHAMHUKU. MaTeMaTH4ecKoe BhIpaKeHHE MepBOro Havyana, GopMyJIUPOBKHU 3aKOHA.
4.Outanenusa. CraHmapTHash SHTaIbBNHS OO0pa3oBaHUs BEIECTBA, CTAaHIAPTHAS DSHTAJBIIUS
cropanus BelecTBa. TeruioBoi 3¢ ekt xumMuyeckoi peakuuu. 3akoH I'ecca. Pacuer cranmaptHoH
TEIUIOThl XMMHYECKON peakluu MO CTaHJApPTHBIM TEIUIoTaM OOpa3oBaHUS M CrOpaHMs BEILECTB.
[TpuMeHeHMe epBOro Havaia TePMOJIUHAMUKH K OMOCHCTEMaM.

5.3aBUCHUMOCTh TEIJIOBOrO0 3(@exTa XUMHUECKOH peaklUuud OT TeMIEepaTypbl, ypaBHEHHE
Kupxrocga. Tennorsl pacTBOpeHusi, COJIbBaTalluy, HEUTpaIU3aLUU

6.Bropoe Hauano TepmoauHamMuKU. MaremaTtuyeckoe BbIpaK€HHE BTOpPOro Hayana,
dopmynupoBkH 3akoHa. OOpaTHUMble U HeEOOpaTHUMblEe MpPOIECChl. ODHTponuss U €€ CBA3b C
TEPMOJIMHAMUYECKON BEPOATHOCTBIO CUCTEMBI. YpaBHeHue bonbumana. Pacuer wu3smMeHeHus
DHTPONMUM AJI PA3IUYHBIX HM30TEPMUYECKMX M HEU30TEPMHUYECKHX IPOLECCOB M XUMHYECKON
peakuuu. AdcomoTHast suTponus. [loctynar [lnanka.

7. TepmoauHaMudeckue noTeHuuansl. DHeprus ['ensmronsna. OHeprus ['mb6ca. Kputepwmii
JOCTHKEHMSI XMMHYECKOro paBHOBecHsA. [IporHo3mpoBaHHMe HaIpaBICHUS CaMOIPOU3BOJIBHO
NPOTEKAIOIMX MPOIECCOB B H30JMPOBAHHOM M 3akpbiTod cucremMax. CBoOOgHas W CBs3aHHas
sHepruu. MakcumanbHas W MaKCHUMaJbHO TmoJje3Has pabOora mporecca. CraHgapTHas SHeEprus
['u66ca oOpa3zoBaHUs BeIIeCTBA, cTaHAapTHas dSHeprus [ubOOca OMOTOTUYECKOTO OKHUCIICHUS
BenlectBa. CrannaptHas sHeprus ['n66ca peakuu.

8. TepMonMHaMHUKa XUMHYECKOIO paBHOBecHsA. 3aKoH JeicTByromux Macc. KoHcranTa
xuMHu4eckoro paBHoBecusi. Dakropsl, Biustomue Ha paBHoBecue. [Ipunmun Jle-Illatense-bpayHa.
Pacuer paBHOBECHOrO BBIXOJAa NPOAYKTOB peakuuu. BinsHue TemmepaTypsl Ha paBHOBECHE.
CniocoObl BHIYMCIIEHUS! KOHCTAHT PaBHOBECHS C HCIIOJIb30BAaHUEM TEPMOJUHAMHYECKUX BEIUYHUH.

9.TepmoauHamuka (a3oBbIX paBHOBecuid. OCHOBHBIE MOHATHSA: (ha30BbIe MEpexoibl, ¢asa,
KOMIIOHEHT, YMCJIO HE3aBUCHUMBIX KOMIIOHEHTOB, ()a30BO€ PaBHOBECHE, YUCIIO CTENEHEH CBOOOJIBI.
[TpaBuno ¢a3 'n60ca.

10.®Da3oBble paBHOBECHS B OJHOKOMIIOHEHTHBIX cUCTeMax. CBsI3b MEXIy [aBICHUEM U
TeMriepaTypoi (a3oBbIX iepexoaoB. Y paBHenune Knaysuyca-Knaneitpona. @a3oBbie 1uarpaMMel.

11.[IlnarpaMmma coctosiHusi Bozbl. Pa30Bble pPaBHOBECHSI B JBYXKOMIIOHEHTHBIX CHCTEMaX.
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12.PacTBOpBl uIcanbHBIE W pealibHble. PacTBOpbl JeTydyux >KUAKOCTeW. 3akoH Pays.

OTtknoHeHus ot 3akoHa Payis. AzeoTpomnsl. Paznenenne a3e0TponHbIX cMeceH.

13. IlepBriit u BTOpOi 3akoHbl KoHOBanoBa. B3anmonepacTBopuMbIe )KUIKOCTH. OrpaHUYE€HHO

pacTBOpUMBIE KUAKOCTH. J(narpammel pactBopeHusi. CUCTEMBI C BEpXHEH, HUKHEN, C BEpXHEH

Y HYWOKHEW KPUTHMYECKUMH TEMIIEPAaTypaMU PaCTBOPEHHUS.

14. lnarpaMMbl TUIaBKOCTH OMHAPHBIX CHCTEM.

15.1IpeamMer XUMHYECKOM KUHETUKH W €€ 3Ha4YeHue A ouonornn. Kunernueckas
KJaccu(uKaus XUMUYECKUX peakiuii. MonekynsipHocTh peakiuu. CKopocTh peakiuu. DakTopsl,
BIMAIONIME Ha He€. 3akoH AercTByronmx macc. KoHcranra ckopoctd. KnHeTndeckue ypaBHEHUS.
[Topsinox peakuuu. [lepuon nonynpespaiieHus. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT KOHLIEHTPAIUH.
Kunerndeckue ypaBHEHMs peakLUii IIEPBOTO, BTOPOTO U HYJIEBOTO MOPSAKOB.

16. DxcriepuMeHTANBHBIE METO/Ibl OIIPEJEIIEHNS CKOPOCTH U KOHCTAHThI CKOPOCTH PEaKLIUU.

17. 3aBHCHUMOCTh CKOPOCTH PEAaKIMM OT TeMIeparypsl. TemmeparypHblid KO3(OUIIMEHT
CKOPOCTH PpEaKIUHd M €ro OCOOCHHOCTH il OMOoXMMHUYecKuX mporeccoB. [lonsarue o Teopumn
AaKTUBHBIX COYJapeHUH. ODHEPreTUUecKui NpoQuiib peakUMu; SHEprus AaKTUBALMUHU; ypaBHEHUE
Appennyca. [lonsTie o Teopuu Nepexo HOro COCTOSIHUSA. AKTUBUPOBAHHBIN KOMILJIEKC.

18.Katanu3. ['OMOreHHBIH W  TETEPOTEHHBIM  KaTaliu3. OHEPreTHUeCKUid  MpoQuib
KaTaJIMTH4ecKoi peakuuu. OcoOEHHOCTH KaTaIUTHYEeCKON aKTUBHOCTU ()ePMEHTOB.

19. IlocnenoBarenbHble, MNapajUlebHbIE M CONpPSDKEHHbIE peakiuu. lLlenHble peakiuu.
JIumuTHpyromas craaus cIoKHOM peakuuu. Peakinuu B pactBopax. POTOXMMHUYECKNE PEAKIIUH.

20.00pa3oBanue pacTBOopoB. PacTBopuMOCTb. PacTBOPUMOCTh Ta30B B JKUIKOCTSAX, B3aWMHAs
pacTBOPUMOCTb  JKUAKOCTEH, PAcCTBOPUMOCTb TBEPABIX BEILECTB B JKUIKOCTAX, [JABJICHHE
HACBILIEHHOI0 Napa pa30aBIeHHbBIX PACTBOPOB.

21.PacTBopbl  HedneKTpoauTOB. KoJMraTuBHBIE  CBOMCTBA  PAacTBOPOB:  IIOHMKEHHE
TEMIEPATypbl 3aMep3aHMsl PacTBOpa, IMOBBILIEHUE TEMIIEpaTypbl KUIIEHUS pPacTBOpA, MOHUKEHHE
JIaBJIeHUs] Mmapa, ocMoTHueckoe pasineHue. Kpuomerpus. DOOymuomerpuss. OcMomerpus.
KonnuratuBHbIe cBOMCTBA pa30aBIEHHBIX PACTBOPOB JICKTPOIUTOB.

22 .PacTBOpbI 31eKTPOIUTOB. CHIIbHBIE 3JIEKTPOJIUTHI, Teopus Jlebas-Xrokkens.

23.bydepuble pactBopbel. Mexanusm aeiictBust 0ydepHbix cucrteM. 3oHa OydepHOro AelcTBUS
u Oydepnas emkocts. Pacuer pH nporomutnueckux cucreM. 3HadeHHe Oy(QepHBIX CHUCTEM s
OMOJIOTUH, XHMUH.

24.VY nenpHas 2IEKTPOIPOBOJIHOCTh PACTBOPOB 3JIEKTPOIUTOB, MOJIIPHAs AIEKTPOIPOBOIHOCTD
PacTBOPOB 3JIEKTPOIUTOB,

25.0neKkTpuuecKkue  MOTEHIManbl Ha  (a3oBeIX  rpaHumax. YpaBHeHue HepHcra,
raJIbBAHUYECKUI DJIEMEHT, 3JIEKTPOAHbIE TOTEHIIUAIIBI.

26.Knaccuduxanus 351eKTpoioB.

27.1lpenmeT KOJIJIOMIHOW XUMHH, 33a1a4i, MeToabl. OCHOBHBIC 3TAIbl PA3BUTHS KOJUIOUIHOM
xuMuHd. IlpusHaku OOBEKTOB KOJUIOMIHOW XMMHHU. 3HAUE€HUE KOJUIOMJHOW XUMHMU B OHOJIOTHH.
[ToBepxHocTHAas 3Heprusi [ m60ca 1 MOBEPXHOCTHOE HATSKEHUE.

28.Ancopbuus. AncopOuus Ha rpaHuIe pacTBop-nap. YpaBHeHue ['n66ca.

29. TloBepXHOCTHO-aKTUBHbIE U IIOBEPXHOCTHO-HEAKTHBHBIE BellecTBa. VI3MeHeHUe
MOBEPXHOCTHOW aKTHUBHOCTH B TOMOJIOTHYECKHMX psjaax (mpaBuiio Tpay6e). M3zotepma aacopOuuu.
OpueHTans MOJEKYJl B TOBEPXHOCTHOM CJO€ M CTpyKTypa OuomemOpaH. 3HadyeHHE
a/ICOPOIIMOHHBIX IPOIIECCOB IS KHU3HEIEATEIbHOCTH.

30. BMC. CpoiicTBa CTyJHEN: CHHEPE3UC U TUKCOTPOIIHSL.

31.AncopOuuoHHBIE paBHOBECHS Ha HEMOJBMKHBIX TIpaHUIax paszaena (as3. duznyeckas
azcopOIuss U xemocopOIus. AncopOumsi Ta30B Ha TBEPABIX Teiax. AncopOumsi U3 pacTBOPOB.
VYpaBuenue Jlenrmiopa. VYpaBHenue OPpeiliHanuxa. 3aBUCHUMOCTh BEJIWYMHBI aACOPOIMHU  OT
pa3znnuHbiX (aktopoB. IlpaBuiio BhIpaBHUBaHUS moJsspHOCTeH. M30upaTtenbHas ancopOuus.
ITpaBuiio ITanera-®asuca. Koresus, aaresus, cMauuBaHue.

32.00mue mpencraBieHUs W KiaccuuKanus Xpomarorpaduiyeckux METOAOB IO TEXHUKE
BBINOJIHEHHS U TI0 MeXaHu3My npouecca. I'enb-xpomarorpadus. Ilpumenenne xpomarorpapuu s
MOJTyYEHUs, OUNCTKHU, pa3felieHUs] U aHajlu3a BEUIeCTB. 3HAUEHHUE aJCOPOIIMOHHBIX MPOLIECCOB IS
KU3HEJEATEIBHOCTH.
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33.Knaccudukanus aucnepcHbix cuctem. Kiaccudukanus TUCHEPCHBIX CHCTEM MO CTENEHU
JUCTIEPCHOCTH; 10 arperaTHOMY COCTOSIHHIO (a3; MO CHJIE MEKMOJEKYJISIPHOTO B3aUMOJCHCTBUS
MEXIy TUCIIEPCHOM (a30i U AUCTIEpCUOHHOM cpenoi. [Ipupoma KOIIOUIHOTO COCTOSIHUSI.

34. TlomydyeHne W CBOWCTBA IUCIEPCHBIX CHUCTeM. llomyueHue KOJUIOMIHBIX PacTBOPOB.
Juanus, anekTpoananus, yiabTpaduibTpanus.

35.CtpoeHne KOJIOMIHOM MHILEIUIbl. ATrperatuBHas yCTOWYMBOCTH 30J€H, Koaryssuus
anodobHbix KosmounoB. I[lopor koarymsiumu u ero omnpeaenenue, npasuio Llyneue-Tapau,
B3aUMHass  KOAryJisiLusl. Komnmongnasa  3ammra.  YCTOMYMBOCTD  JUCHEPCHBIX  CHUCTEM.
CenMMeHTAIlMOHHAs, arperatuBHas M KOHICHCAIMOHHAs YCTOMYMBOCTb JIHO30Jed. DakTopsl,
BIIMAIOIINME HA YCTOMYHUBOCTD Jno3osen. Koaryisanus.

36.CTpoeHre ABOMHOIO JJIEKTPUUYECKOTO CJIOA. DJIEKTPOKMHETUYECKUH TOTEHIMAdl MW €ro
3aBHCUMOCTH OT Pa3iIMYHBIX (DAKTOPOB, FKCIIEPUMEHTATILHOE ONPEICTICHHE €T0.

37.MonekynapHO-KMHETUYECKHUE CBOWCTBA KOJUIOMIHO-IUCIEPCHBIX CUCTEM: OpOYHOBCKOE
nBkeHue, audQysus, OCMOTHUECKOE AaBICHHE, CEAMMEHTAIlMOHHOE paBHOBecwe. OnTHuYecKue
cBOiicTBa: pacceuBaHue cBera (3akoH Pajes). DnekTpoKMHETHYECKHE CBOMCTBA: 3JeKTpodope3 u
JIEKTPOOCMOC.

38.MukporereporeHHbie CUCTEMBI, ux npupoaa u Pa3HOBUIHOCTH.
[Tonyuenue,hpu3MKOXUMHUYECKHE CBOWCTBA M 3HAUYEHHWE B MEIUIMHE a’po30Jiel, MOPOIIKOB,
CYCIEH3HM, SMYJIbCUI U IIEH.

39.0OMmynbcun: kinaccuuKanus, MOTyYeHHE M MX CBOWCTBA. DMYJbraTopbl U MEXaHHM3M HUX
neiictBus. Tun smynbscuil. OOpamienue a3 sMysibcuil. Y CTOWYUBOCTD AMYJIBCUM U pa3pyLIeHHE
smyJibenil. KoanecueHius.

40.CycrieH3un M HMX CBOWCTBA. YCTOMYMBOCTE ®  (AKTOpel €€  Ompeaessomue.
CenMMeHTAlMOHHBIN aHANU3 cycrieH3ui. [1acTel.

41.ITonyuenue u cBoicTBa asposoiie. [Ipumenenue asposoneit. [Topormiku.

42. buonoruyecku BaxkHble Koysouausie [IAB (Mbl1a, 1eTepreHThl, JKeTUHbIE KUCIOTHI).

43. TleHsl: moyueHue, THIIbI, YCTOWYMBOCTD U pa3pylIeHue, craduiu3anus ne. [lpumenenue
B OMOJIOTHH.

44 BricokoMonekymsipable coenuHenus. Knaccupukanus u metoasl nomyyeHus. CTpoeHue u
dopma MakpOMOJIEKYJl. ArperaTHpleé COCTOSSHUS M CTPYKTYPHO-MEXaHMUYECKHE CBOMCTBA
noauMepoB. PacTBopeHre 1 HaOyxaHUE BbICOKOMOJIEKYJISIPHBIX COEAMHEHUN. TepMoauHaMHuuecKas
YCTOMYMBOCTh UX pacTBOpPOB. PAaKTOPHI YCTOMUNBOCTH.

45.CBoiicTBa  pacTBOPOB  TOJHMMEPOB,  OCMOTHYECKOE  JaBJICHWE W  BS3KOCTb.
BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS KaK MOJIMAJIEKTPONIUTHL. M3031ekTprueckas ToUka U METOABI €€
onpezeneHus. neKTpodopes3 NoIUIIEKTPOIUTOB, €M0 METO/IBI U IPUMEHEHHUE B (papMalieBTUYECKUX
MCCIIEIOBaHMSIX. BpIcanmBaHue NoIMMEPOB U3 pacTBOPOB, KoallepBalys U 3amuTHoe nercrtsue BMC
Ha KOJIJIOW/IBL.

Ipumepnvie 3a0anus

KonTponbHas paboTta « ArperaTHble COCTOSIHHSI BEILIECTBAY
. Bapnanr 1

1. Kakue ra3pl cuuTaroTCs HaeanbHBIMU. [Ipy Kakux TemmepaTypax U AaBICHUSAX peaTbHbIC Ta3bl
BeAyT ceOsl Kak ujeanbHble?

2. Tazoas cmech coctout u3 NO u CO2 Berancnuth 00beMHOE coJiepikaHue ra3oB B cMecH (B%),
€CJIM MX NapUUAJIbHBIC IaBJICHUS PaBHBI COOTBETCTBEHHO 36,3 n 70,4 kIla.

3. BumI BHecn ¢ Mopo3a (-27,3° C) B Temnyro komHary (+27,3° C) BosxymHelif mapuk. B komHaTe
ero oobem cran 8,23 1. Kakum oH 0611 Ha yrutie?

4. IlnotHocTh mo Bojpoponay rasa X pasHa 2,00. M3 cCKOIbKHMX aTOMOB COCTOMT MOJIEKyJa 3TOro
raza?

5. 250 M1 Bogopoa cobpassl Haa Booi mpu 26°C u napnennu 98,7 kITa. JlaBaeHne HACKIIIEHHOTO
napa Bozbl octaBisieT3,4 klla. Berancnute Maccy Bogoposa.
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Pa3nen 2
Tunosble 3amaun o teme: [lepBblii 3ak0H TepMOaUHAMUKU. TeMI0eMKOCTh U TEIUIOTa HarpeBaHUs.
Tepmoxumus. 3akonsl IT'ecca wum  Kupxrodpa. II 3akoH TEpMOIWHAMHKH. DHTPOIHSI.
TepMoaMHAMUYECKUE TMOTCHIIMAIBI, XUMHUYECKOE CPOJICTBO. XUMHYECKOE PAaBHOBECHE, KOHCTAHTA
paBHOBecHsi. CMeIeHuEe XUMUYECKOTO PAaBHOBECHS.

3ananue. [lonb3ysace manueiMu Tabn. 1.1 u 1.3, BerumMcanTe TEmaoBOH pPEeKT, XUMHUYECKOe
CPOACTBO M KOHCTAHTY PaBHOBECHS NPH CTaHIAPTHBIX YCIOBUSAX M MPHU 3aJaHHON Temreparype T.
Habop peakuuii u temneparyp [Uisl BHIITIOJIHEHUS TEPMOJAUHAMUYECKUX PACUETOB yKa3aH B TaOiulile
1.2
[To moayyeHHBIM 3HAUEHUSM TEPMOJUHAMHYECKHUX XapaKTEPUCTHK OMPEIeNINTe TEPMOXUMHUYECKUN
THUIl peakliy, BO3MOXHOCTh €€ MPOTEKaHUs MPU aluabdaTHBIX YCIOBUIX U B OTKPBITHIX CUCTEMaXx, a
TaK)Ke YKQKHUTE KAUYeCTBEHHO TIyOMHY MPOTEKAHUS PEAKIUU TPU CTAHAAPTHBIX YCIOBHSIX U TPH
3alaHHoOi Temmepartype. Omnpenenute ONTUMAIBHBIE YCIOBUS — BEACHHUS IpOIecca, yKaszaB, Kak
YBEJIMYUTH BBIXO] IPOAYKTOB

Paznen 3.

KonrtponbHas padora

1.PactBOp caxapa konmeHTpanuu 0,3 MOJIB/J TOABEpracTcss WHBEpCcUHM B TeueHue 20 MHH Ha
35%.BbraucanTh a) KOHCTAHTY CKOPOCTH; 0) BpeMs OTyIpeBpaIlieHusl.

2. Ilpu 150°C Hekotopas peakuus 3akaHuuBaercs 3a 16 muH. IIpuHuMas temmneparypHbIil
KOA((UIIMEHT CKOPOCTH peaklMM paBHBIM 2,5, paccuuTaiiTe, yepe3 Kakoe BpeMs 3aKOHUYUTCS 3Ta
peakius, eciia nmpoBoauTh ee mpu 200°C.

3. Ilepmon mnomypacnaga pamusi coctaBisieT 1590 ner. BpiuumcnuTe KOHCTAHTY CKOPOCTH
paaumoakTUBHOTO pacrajga u Bpemsi, 3a Kotopoe pacnazaercs 20% uzororna.

4. B cocyn oovemom 2 1 momectmiu 0,53 mons Bomoponma u 0,3 monb azora. K momeHnty
paBHOBecust oopazoBanock 0,02 Monb aMMuaka. BerarcnuTe KOHCTaHTY paBHOBECHS PEAKIUU.

5. Brpruucnure paBHOBECHBIE KOHIICHTpAIMM BojaopoAa u #oma B peakuuuHz+l, <2HI u
KOHCTaHTY PaBHOBECHs PEAKIMH, €CITU HaudaJdbHble KOHIICHTPAIMU BOJOPOJAA U HOJa COCTaBISIOT
0,08moin/71, a paBHOBecHast koHneHTpanus HI cocrarmser 0,04 mosns/m.

6. PaBHOBecHBIC KOHIICHTpAIK BemecTB B peakiuu 2S0,+02  «» 2SOz cocrasisior: SO» -
0,0002 moms/i, O2 - 0,004 mons/a, SOz - 0,003 monb/n. BeruuciuTte HavadbHBIC KOHIIEHTPAIMH
UCXOJHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIIHU.

Paznen 4. Tect
s omeema Ha gonpocwvl uacmu ciedyem 6v10pamsv 00UH NPABUTLHYIL OMEem.

1. Vxaxwure hazoBoe mpeBparieHue:

1) pacTBOpeHHE KUCIOpo/ia B BOJE; 2) pacTBOpEHME XJIOpHIa HATPUS B BOJIE;
3) pacTBOpeHUE XJIOPOBOIOPOAa B Bojle;  4) pacTBOpEHHUE YIIIEKUCIIOTO ra3a B BOJIE;
5) pacTBOpeHHE aMMHaKa B BOJIE.
2. JAMcTUuisinusa — 3TO METOJ pa3JeieHUs CMECEN, B OCHOBE KOTOPOTO JIEHKUT:
1) paznuuHas TeMrepaTypa KUIEeHUS! KOMIIOHEHTOB
2) pa3nuuHasi INIOTHOCTh KOMIIOHEHTOB
3) paznuuHas pacCTBOPUMOCTb KOMIIOHEHTOB
4) pa3nMyHOE arperaTHOe COCTOSIHME KOMIIOHEHTOB
5) pa3znauuHbIe pa3Mepbl YaCTULl KOMIIOHEHTOB
3.HaiiguTe cooTBeTCTBHE (CHHOHUMBI) MEXTy TTOHATHUSAMHU U ONPEIEICHUSIMU MTPOLIECCOB:

1) accormarnus A) Bo3roHka
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2) TACTUIUISIAS b) paznoxxenue

3) cyOnmumanus B) neperonka
4) KOHACHCAITUS I') ynnotHenue
J) coenunenue
2 3 4
1

4. HeonHOpOAHBIE CMECH MOXKHO Pa3AEIUTh C IOMOIIBIO:
1) BeimapuBanusi  2) Kpucraumm3anuu 3) GuibTpoBaHUS
4) MTUCTUIUISIUU 5) xpomarorpaduu
5. Cornacho mpaBuity ¢a3 ['m66ca MakcUManbHOE YUCIIO CTENeHel CBOOOIbI B OJHO-
KOMITOHEHTHOM 3-X (pa3HO# cucTemMe paBHO:
1) 0 2) 1 3) 2 4) 3 5)4
6. Cornacno nepBoro 3akoHa KoHnoBanosa npu 7100aBjieHUH KOMIIOHEHTA B PacTBOD,
coJiep’KaHue ero B nape Oyaer OoJbIle, eCliy OH:
1) moHumxaet TeMneparypy KuneHus; 2) NOBBIIIAET TEMIEPATYPY KUIICHUS
3) moHmxaet oOllee 1aBIeHHE MMapa HaJl PaCTBOPOM
4) yBeIMYMBAaeT KOHLIEHTPAIMIO pacTBOPa;  5) MOBBILIAET TEMIIEPATYPY 3aMep3aHus

7. CopeprxaHue rekcaHa B coctaBe napa Haja 60% pacTBopom (CM. TuarpaMmy) COCTaBIISET:

1) 20% b0

2) 40% S+

3) 25% G

4) 60% ~

5) 10% % A
30

0 20 40 60 680 100
Cgtyy  Cocmab,rmon. % CsHyg

Paznen 5. KontponwsHas pabora

1.PactBop, conepxammit 0,512 r Hesnektpoiaura B 100 r OeH305a, KpUCTaNIU3yeTCs IMPHU

5,296°C. BoluncauTe MOJISPHYIO MacCy paCTBOPEHHOIO BELIECTBA.
2.Bprunciure TemnepaTtypy Kpucrauauzanuu 2% BOJHOTO pacTBOpa 3TaHOJIa

3. Bpruucnure temieparypy KUIEHHMs pacTBopa, coiepskamero 5,05 r xmopmerana B 120 T

alcToHa.

4. IIpu xako¥ KOHIIEHTpAIK HOHOB Zn2+ (MOJb/T) MOTEHIIMAN ero 3ekTpoaa Oyaer Ha 0,015 B

MCHBUIC €TI0 CTAHAAPTHOI'O SJICKTPOJHOTO HOTGHHI/IaJ'Ia?

5. CocraBbTe CcXeMy, HANMIIUTE YpaBHEHHs SJIEKTPOAHBIX IMpoueccoB U Bbruauciautre IJC

raJlbBAHUYECKOTO 3JIEMEHTa, COCTOALIET0 M3 KaJMUEBOro 3jekTpoia mnorpyxenHoro B 0,01 M

pacTBOp HUTpaTa KaJMHUs, a BTOPOM M3 MarHUEBOTrO 3JeKTpoja, norpyxeHHoro B 0,001M pactBop

HUTpAaTa Mar"uus.

9. Paccuutath ocmoTHueckoe naBieHue 1M pactBopa rioko3sl pu 25°C

Pa3znen 6. OTBeTbTE HA BONPOCHI TECTA
1. I;1st moTuMEpoB C CeTYaTOM CTPYKTYPOU XapaKTepHO YMEHBIIICHHUE
* IPOYHOCTHU *CTEPEOPETYIIAPHOCTH
* CTENEHU MOJIMMEPHU3ALIUN *3IIACTUYHOCTH
2. J1ns1 307151 noaua cepedpa, MorydeHHOro 0 YPaBHEHUIO
AgNO3 +KI(u36nToK)—Agl +KNO3,
HAWITYYIINM KOaryJupyroIuM JIeHCTBHEM 001ajaeT HOH
* Al3+ sMg2+
o Ca2+ *Na+
3. O0pa3zoBaHue KOJUTOMTHOTO PACTBOPA BO3ZMOKHO IO PEAKIIHA
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* KOH+H2S04— «CI2+KOH—

* AgNO3+KI— *MnO2+HCl—

4. C yBenuueHueM TeMIlepaTyphl yieiabHasi IOBEPXHOCTHAS SHEPTUs

* HE U3MEHSETCS *U3MEHSCTCS] HEOTHO3HAYHO

* YMEHBIIIAETCS *yBEITUYNBACTCS

5. Komonnas yactuia, o0pa3yromasicsi B pe3yjbTaTe B3auMOJIeHCTBUS
noaua Kanus ¢ u30bITKOM HUTpaTa cepedpa,

* SIBJISICTCS DJIEKTPOHEUTPAIIbHOU

* UMEEeT OTPHUIATENbHBIN 3apsi

* IMEET MOJIOKUTEIBHBIN 3apsi]

* BBINIA/IAET B OCAJIOK

6. nist 300151 moama cepedpa, MOoTydeHHOTO 10 YPAaBHEHHIO

AgNO3 +KI(u30b1ToK)—Agl +KNO3,

HAWITYYIINM KOAaryJupyroIuM JIeHCTBHEM 001ajaeT HOH

« Al3+ *Mg2+

* Ca2+ *Na+

7. O6pa3zoBaHKe KOJJIOUTHOTO PACTBOPA BO3MOKHO MO PEAKIINH

* KOH+H2S04— *CI2+KOH—

* AgNO3+KI— *MnO2+HCl—

8. C yBenuueHueM TeMIiepaTypsl yieiabHasi IOBEPXHOCTHAS SHEPTHUs

* HE U3MEHSIETCS *U3MEHSCTCS] HEOTHO3HAYHO

* YMEHBIIIAETCS *yYBETUYHBACTCS

9. Komtonnast yactuia, 00pa3yromasicsi B pe3yIbTaTe B3auMOIeHCTBUS
MOIU/A Kausl ¢ U30BITKOM HUTpaTa cepedpa,

* SIBJIAECTCS DJIEKTPOHEUTPATIbHOU

* UMEEeT OTPHUIATENbHBIN 3apsi

* UMEET MOJIOKUTEIBHBIN 3apsi]

* BBINIA/IAET B OCAJIOK

10. 3aBHCUMOCTH BETUYMHBI 3JICOPOIIMH OT PABHOBECHOIN KOHIIEHTPAIHU
WJIH TTapIUAIbHOTO JIaBIIEHUS MPU MOCTOSTHHOW TeMIepaType Ha3bIBaeTCs
* aquabaToil *nu30Xopoii* n30TepMOoi *nu300apoit

11. CeToBO# MOTOK IIPH MPOXOKACHUH Yepe3 KOJUIOUAHBIN pacTBOP
MOJIBEpraeTcs

* nHTep(EPEeHIINH *aaCcOpOINU

* TU(PPaKINOHHOMY PACCESTHUIO *(ITyOpPECICHIIH

12. Kpucrannudyeckue moauMepsl B OTINYHE OT aMOP(PHBIX 00JIaTatoT
* HHTEPBAJIOM TEMIIEPATYPhl Pa3MsATUCHUS

* ONPE/ICIICHHBIM 3HAaY€HUEM TeMIIepaTyphl MJIaBICHUS

* TEMIIEPATY PO TUIABJICHUSI, 3aBUCSIIEH OT HarpeBaHUs

* HEONPEICICHHBIM 3HAU€HHUEM TeMIIepaTyphl IIaBICHUS

13. Komonanast gacTuiia, o0pasyromiascs B pe3yJibTaTe B3auMO/IeH -
CTBUS pacTBOpa XJopuaa 6apus ¢ U30bITKOM CepHON KUCIIOTHI,

* SIBJISIETCS DJIEKTPOHEUTPAIBHOM * IMEET OTPULIATEIIbHBIN 3apsi]

* MEET MOJOKUTENBHBIN 3apsi]l *BIMAIAET B OCATO0K

14. Peaknuieit MOTUKOHIEHCAITMA MOXKHO TTOTYYUTh

* MOJIUCTUPOI *HEUIOH

* Te(bJIOH *TIOJIMHUTPUIT

15. /IpIM ¥ TyMaH OTHOCSITCS K IUCIIEPCHBIM CHCTEMaM THUTIa

* SMYJIbCHUS *TIEHA* 30J1b *a3P030JIb

16. IIpouecc 00beAMHEHNS KOJIOUIHBIX YacTUIl B O0JIee KpyITHbIS
HA3bIBACTCS® TIENTH3AIMS *CETUMEHTAIUS® KOAIIEPBaIUs *KOATYJISIIIHS
17. TlpoxykTamu, BBIIACISIOMIMMUCS HA HHEPTHBIX JEKTPOAaX MpH
AJIEKTPOJIN3€E BOJHOTO pacTBOpa cysbdara Meau, SBISIOTCS

*H2u 02 +Cun 02+ Cuu SO2 *Cuu H2
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18. Oco0eHHOCTHIO peaKIuy MOJUMEPHU3AINH, OTIIHYAIOIICH €€ OT

peaKuy NOTUKOHICHCAIINY, SIBISICTCS

* 00pazoBaHue Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHUE MOOOYHBIX HU3KOMOJICKYJIIPHBIX IPOTYKTOB

* OTCYTCTBHUE Pa3BETBICHHBIX CTPYKTYD

* 00pa3oBaHue MOOOYHBIX HU3KOMOJIEKYJISIPHBIX TIPOTyKTOB

19. BemecTBOo, 001a1a01E€E TOMIOTUTEIBHOM CIIOCOOHOCTELIO, Ha3bIBAETCS

* aficopOep *aicopOTUB® aicoOpOEHT *ancopdar

20. VoH, ancopOupyeMblii Ha TOBEPXHOCTH SApPaA U OMPEIEISFOIIHIA

3apsi/] KOJUIOWTHOW YacTULbl (IpaHyJibl), Ha3bIBaeTCs

* KOAryJUPYIOLIUM *IIOTEHINATONPEICIIIOIINM

* aJICOPOUPYIOLTUM *TTIOBEPXHOCTHBIM

21. Jlyis MOBBIIIICHUS TEMIIEPATYPhI KUTIEHUs pacTBopa Ha 1,04C

(K»H20=0,52 rpagxKr/moib) HEOOX0AUMO, YTOOBI KOHIIEHTPAIIUS PACTBO-

PEHHOTO B HEM HERJIEKTPOJIUTA COCTaBUIIA MOJIb/KT

22. Mertox mony4YeHHS KOJUIOMAHBIX YAaCTHIl, OCHOBAHHBIA Ha (U3UYECKOM JPOOJICHUH
KPYIHBIX YaCTHII, HA3bIBACTCA

* TUAPOJIUTUYECKHUM °*TIeTITU3ALMOHHBIM

* KOH/ICHCAIIMOHHBIM *TUCTIEPCHOHHBIM

23. YpaBuenue n = CRT(3axoH Bant-I'odda), xapakrepusyroiiee

3aBHCUMOCTh OCMOTHYECKOTO JIABJICHUS OT KOHLEHTPAIIMU TEMIIEPATyPBI,

MIPUMEHUMO® TOJBKO K pacCTBOpaM HEIJIEKTPOIUTOB

* K JIIOOBIM PAaCTBOPAM *® K pacTBOpaM CJ1aObIX 3JIEKTPOIUTOB

* TOJIBKO K PaCTBOpPaM CHJIbHBIX AJIEKTPOJIUTOB

24. VI3aMeHeHne cMaqyiBaeMOCTH TBEPIBIX Tell o AciicTBrueM [1AB

UCIOJIB3YIOT IPU® BOCCTAHOBJICHUH METAJNIOB *(JIOTAIIH Py

* PAaCTBOPEHHH AJIEKTPOJIUTOB *CHHTE3EC aMMHAaKa

25. Pa3pyuieHuemM noiuMepoB Moj JeHCTBUEM (PU3UKO-XUMHUUYECKUX

(aKkTOpPOB HA3bIBACTCS® NECTPYKIIMS *ICBYIKAHN3AIUS

* ecTabunm3anus *aecopous

26. OnuroMepsl OT MOJIMMEPOB OTINYAIOTCS

* IPOCTPAHCTBEHHBIM CTPOCHHUEM *XapaKTEPOM CBS3Ei

* MEHBIIIECH MOJIEKYJISIPHOM Maccoi *IIpUpoJa0i MOHOMEPA

27. KonnouHple yacTUIBI, B KOTOPBIX paCTBOPUTEND (BOJa) B3aUMO-

JEWCTBYET C SIPaMU KOJUTOMIHBIX YaCTHII, Ha3bIBAIOTCS

* TUAPOPUIBHBIME * TETEPOTEHHBIMU

* TUAPOTEHHBIMH *THIPO()OOHBIMU

28. dusnueckas aacopOuust OT XUMUYECKOM OTINYaeTCs

* HU3KUM TEIIOBBIM 3 (HEKTOM U 00paTUMOCTHIO

* BBICOKUM TEIJIOBBIM 3((HEKTOM U HEOOPATUMOCTBIO

* BBICOKUM TETJIOBBIM 3P(HEKTOM U 00paTUMOCTHIO

* HU3KUM TeTUTOBBIM 3 (HEKTOM U HEOOPaTUMOCTHIO

29. MonsipHast Macca HeJIeKTpoauTa, pactBop 11,6 T kotoporo B 200 T

BoJibI 3amep3aet npu —1,86°C (Ku2o =1,86 rpaaxkr/mMoiis), paBHa

* 116 29+ 58 232

30. [Tonmumepsl, 0Opasyromuecs B pe3yabTare CIIMBKU LEenel npu

BYJIKAHWU3AIIUH U TIPU TIOJTYYEHUH TEPMOPEAKTUBHBIX CMOJI, Ha3BIBAIOTCS

* TEPMOIIJIACTUYHBIE *CTEPEOPETyIIpHbIE

* Pa3BETBIICHHBIE *CETUATHIC

31. Koarynupytoiiee 1eiicTBUE Ha 3011, OTYYEHHBIN IO PEaKIIuu

AgNO3+NaCl (u36b1ToK)—>AgCl+NaNO3,

OyIyT OKa3bIBaTh

* KATUOHBI JIEKTPOJINTA *KAaTHOHBI 1 aHUOHBI OJTHOBPEMEHHO

* AaHUOHBI AJIEKTPOIIUTA *HEUTPAILHBIE MOJIEKYJIIBI
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32. B xayecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKIIMU MOJIUKOH-

JeHcanuu vaiie Bcero oopasyercse NaCl *H2Se CO2 +H20

33. IloBepXHOCTHO-aKTUBHBIM SIBJISIETCS BEUIECTBO, (hOpMYyJia KOTOPOTO

UMEETBU]I

* C17/H35COONa «CH3COONa

* Na2S0O4 «H2504

34. Heiitpanuzanus 3JeKTPUYECKOT0 3apsiia U yJalleHue THIPATHON

000JI0YKH KOJIIOUTHON YaCTHUIIBI BRI3BIBAET HX

* riepepacipeieiieHIe *pa3pylieHIe

* IIepe3apsIKy *CTaOMIN3AIHIIO

35. OCHOBHOI XapaKTEPUCTUKOMN TUCIIEPCHON CHUCTEMBI SBIISICTCS

YaCTHI] TUCTIEPCHON (a3bl

* (popma *koIMUECTBO

* Macca *pazMmep

36. IIpu momHOM (hepMEHTATUBHOM THAPOJIH3E OCIIKOB 00pa3yeTcsl CMECh

* AMUHOB *KapOOHOBBIX KHCIIOT

* AMUHOKHUCJIOT *YTJIEBOJIOB

37. Jlns mporiecca aacopOuuu CrpaBeiIiBbl COOTHOIICHUS

* AG <0; AS <0 *AG > 0; AS<O0

*AG <0; AS>0AG>0; AS» 0

38. Merox aHanu3a, OCHOBAHHBIN HAa 3aBUCHMOCTH 3JICKTPOIIPOBO/I-

HOCTH PacTBOpa OT KOHIIEHTPAIMH JIEKTPOIUTA, HA3bIBACTCS

* KYJIOHOMETPHUS *TIOTCHIIMOMETPHS

* KOHJYKTOMETPHS *Tiojsiporpadust

39. JIs moTy4YeHus] HCKYCCTBEHHBIX TIOJTUMEPOB UCTIONB3YIOTCS PeaKIIHH

* MOJIMKOHICHCAIIMH U THIIPOIN3a

* MOJIMMEPU3ALINN U ITSPUPUKAITUN

* MOJIMMEPU3ALIUU U TOJTUKOH ICHCAINH

* MOJIUMEPHU3AIIH U U30MEPH3AINN

40. B K01I10MIHOM pacTBOpE, MOJTYYSHHOM MPH B3aUMOJICHCTBUU

M30BITKA MOH/IA KUl C HUTPATOM cepedpa, MOTEHITHAIONPEEIISTIONTIM

sprsgercs HoH® K+ ¢NOsz— Ag+ e« J —

41. KonnuecTBeHHON MEpOH aicOpOIIUU CITYKUT BEIUYUHA, €AUHULIEH

MU3MEpEHUs KOTOPOH SBISETCS

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

42. T'pyboaucnepcHble CUCTEMBI, B KOTOPBIX IUCIEPCUOHHOW CpeloW SBISIETCS KHUAKOCTh, a
JUCTIEPCHOM (pa30ii — TBEP/I0€ BEIIECTBO, HA3bIBAIOTCS

* CYCIIEH3USIMU *a3PO30JISIMU

* SMYJICHUSIMH *TICHAMH

43. B MeTo/ie KCTPaKIIMK B KQUeCTBE IKCTPAreHTOB Yallle APYTUX UCIONb3yHTCS

* CUJIbHBIC KHCIIOTHI *HEOPTaHUYECKHE BEIIECTBA

* CUJIbHBIC OCHOBAHUS *OPTaHUYECKUE BEIIECTBA

44, Tlpu npPOXOXKIEHWH CBETOBOTO TOTOKA Yepe3 KOJUIOWIHBINM pacTBOp HabmomaeTcs
TU(GPAKIIMOHHOE pacCestHUE CBEeTa, Ha3bIBaeMOe

* koHyc Ctokca *konyc Tunmans

* s ekt Panes *apdexr Ulynbua-I'apan

45. MetogamMu KOHTYKTOMETPHH MOYKHO aHAJIM3UPOBATH TOJIKO BEIIECTBA, SBIISIONTUECS

* KOJUIOUJAMH *BBICOKOMOJICKYIISIPHBIMU

* TUDJICKTPOIIUTAMH *3JIEKTPOIUTAMHA

46. Meron KyJIOHOMETPHH OCHOBaH Ha 3aBHCUMOCTH KOJHYECTBAa BBIJCIUBILIEIOCS Ha
AIIEKTPOAAX BEIIECTBA OT

* MOTEHIIMAJIA YJIEKTPO/IA *KOJINYECTBA AIEKTPUUECTBA

* AnuHBI BOJIHBI *DJ1C

47. B choekTpanbHBIX METOJaX aHalu3a BEIUYUHOHN, MPOMOPLUUOHATBEHON KOJIHYECTBY
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OTIpEIeIIIEMOT0 BEILIECTBA, SBISETCS

* OnTHYECKas IUIOTHOCTH *CHJIAa TOKA

* HaIpsHKEHUE TOJIS *AJIEKTPOIHBIN MOTEHIINAT

48. Pabota, HeoOxoaumas Juisi 00pa30BaHUsl €IMHUIILI TUIOMIAJA TIOBEPXHOCTH pasfena ¢as,
Ha3bIBACTCS

* SHEPTrUEH PACIIUPEHUS *YAETbHON ITOBEPXHOCTHIO

* IOBEPXHOCTHBIM HATSKEHUEM *TIOBEPXHOCTHBIM MOTEHLIUATIOM

49. PactBop amerona B 200 r Boxbl (KeH20=0,52 rpaaxKr/Moib)KUIHAT TPU TEMIIEpaType
100,26 -C. Macca aneroHa B BOJie paBHa

*29re58r

*1,518,7T

50. CymMapHBIif 3apsi/] BCEX 9acTHUIl, 00Pa3yIOIIUX MHIIEIUTY,

* paBeH HYJIO *po0OHas BeIUYUHA

* [IOJIOXKUTEJIEH *OTPULIATEIIEH

51. Meton onpeneneHus BEIIECTB, OCHOBaHHBIA HAa MX Pa3IU4YHONH CIIOCOOHOCTHU
a7copOUpOBaThCs, HA3BIBACTCS

* Xpomarorpadus *Tormorpadus

* moJisiporpadus *criekTporpadus

52. BydepHbiMu cBOWICTBAMH 00J1a1a€T PacTBOP, COACPIKAIIHIA BEIIECTBA

* CH3COONa u CH3COOH *Na2S04 u H2S04

* KCluHCI «CH3COOH uNaCl

53. YpaBHeHUE peakluu, A1 KOTOPOU SHTPONUS YMEHBIIAeTCS, UMEET BH]L

* 2CH4(r)=C2H2(r)+H2 (1) *C2H2(1)+H2(T1)=C2HS6 (1)

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

54. MeTox, OCHOBaHHBIH Ha MOTIIOUICHNUN (aCOPOIMH) DIIEKTPOMAarHuT-

HOTO M3JIy4eHHsI aTOMaMH BEIECTBA B CBOOOIHOM COCTOSIHUU, HA3bIBACTCS

* AaTOMHO-3/1COPOLIMOHHBIM *3MHUCCUOHHBIM

* CIIEKTPOPOTOMETPUUYECKUM *JIFOMUHECIIEHTHBIM

55. IIpumepoM cucTembl, B KOTOpO# AucriepcHast pa3a U TUCIepCruoH-

Has cpesia — )KUJKOCTH, SIBIISIOTCS

* B30UTHIE CIMBKH *MaliOHE3

* a3P030JIb *¥KENE

56. MeTox, OCHOBaHHBIM HAa H3MEHEHUH SJIEKTPOIIPOBOIHOCTH PACTBO-

POB WJIM PACIUIABOB 3JIEKTPOJIUTOB, Ha3bIBACTCS

* KYJIOHOMETpUEH *crieKTpodoToMeTpren

* KOHIYKTOMETPHUEH *ITIOTEHINOMETPUEN

57. BemectBa (agcopOeHThI), CHOCOOHBIE OOMEHMBATHCS HMOHAMH CIOJBIKHOM (ha3oi,
HA3bIBAIOTCS®* HOHUTAMU *OCAJAUTENSIMU® SKCTPAreHTaMU *HOCUTEIISIMU

58. Ilpum yBenWYEeHWH KOHIICHTpAIlMK BemiecTBa (aJCOpPOMPYIOMIETOCS OTPHUIATEIHLHO)
MOBEPXHOCTHOE HATSXKEHHE PacTBOpa

* YMEHbIIAETCS

* MEHSETCSl HEOJTHO3HAYHO

* YBEJIMYMBAETCS

* CHayaJla yMEHBIIIAETCs, a TOTOM yBEJINUMUBACTCA

59. MunnMabHas KOHIIEHTPAIUS SJIEKTPOIUTA, HEOOX0IuMast

JUISL KOAryJISIIIUM OTIPE/IETIEHHOT0 KOJIMYECTBA KOJUIOMIHOTO PacTBOpa 3a

oTpeieNIEHHBIA TPOMEXYTOK BPEMEHH, HAa3bIBAETCS KOa-

TYJISIUN

* IOPOTOM *KOHCTAHTOM

* KOO PHUIMEHTOM °*TIPEIEIIOM

60. Merox BOJIBTaMIIEPOMETPHH OCHOBAH HA TPSMO TPOIIOPINOHATIBHON 3aBUCUMOCTH MEXTY
KOHIIEHTpaLUel BelecTBa 1

* CWJION TOKA *HaNpPsHKECHUEM

* yacrorou *J1C
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61. Ecitu s HekoTopoii peakumn AH%= —50x/Ix/mons, a AS®= —100 x/MonbxK, To oHa

* HAXO/UTCS B KOJeOaTEITLHOM PeKUME

* IpOTEKaeT B 00paTHOM HaIPaBICHUU

* HAXO/IUTCSl B PABHOBECUU

* IPOTEKAET B MPSIMOM HAIPaBICHUU

62. MeTo BBIICTICHUSI BELIECTB, OCHOBAHHBIN Ha MX CIIOCOOHOCTU MEPEXOTUTHh M3 TBEPIOTO
COCTOSTHUS B Ta3000pa3HOE MPU HEBBICOKUX TEMIIEpaTypax, Ha3bIBaeTCA

* TUCTUJUISALUS *IKCTPAKLIUS

* cyOnmmmarus *xpomartorpadus

63. OCHOBOI1 KYJIOHOMETPUYECKOTO METO/1a aHAJIN3a SIBJISIETCS ypaB-

Henue* ['ecca *@apanes * Hepracra JlambGepta — Byrepa-bepa

64. KonneHnrpauus HoBepXHOCTHO-aKTUBHOT'O BEIIECTBA B TOBEPXHOCT-

HOM CJIO€ B CPaBHEHHH C €ro KOHIICHTpaIueil B o0beMe

* O/IMHAKOBAsI *MEHSIETCS HEOAHO3HAYHO

* 3HAQUUTEJIbHO HIKE *3HAYUTENFHO BBIIIE

65. Cpenu nepeyrciieHHbIX TOHATHH XuMud BMC nUIIHUM SIBIISIETCS

* TOMOTIOJIMMEPH3AIHS *COMOTUMEPU3AIIHS

* cyOnmuMaIus *TOJMKOH ICH AU

66. PasnmuuHas okpacka IUCTIEPCHBIX CUCTEM 3aBUCHT OT
TUCTepcHOM (a3bl

* pa3mepa 4acTuIl *(POPMBI YACTHIL

* SHEPrUU YacTHUIl *CKOPOCTH JBUKCHHS

67. Jlns KOMMYECTBEHHOTO OIMCAHMSA IPOIEcca aACOPOIMH HCIOIB3YIOT SMITMPUYECKYIO
opmyiy

* PeOunpnepa *bpyHnaysepa

* Temtepa *®peiinamxa

68. 3aBHCHMOCTH KOJMYECTBA IOTJIOMICHHOTO OOpa3lOM H3IIy4eHUS OT KOHICHTPALUU H
TOJIIIMHBI TIOTJIOMIAIOIIETO CI0S OMHCHIBAETCS 3aKOHOM

* Ban-Jlep-Baanbca *Bant-T'odda

* Difnmreiina *JlamGepra — byrepa-bepa

CocraButens (u): MBanoB @.U.- npodeccop kad.EHJI, 1-p XuM. Hayk
(Ppamunus, unuyuaner u doaxcrocms npenodasamensi (ei))
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