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1 Meab AMCHUNIUHBI.
B pesynbraTte OCBOEHHMS MAaHHOM AMCUMIUIMHBI Yy OOYYaroLIErocst JOJDKHBI ObITh

c(OpPMHUPOBAHbI KOMIIETCHIIMA OCHOBHOW MpOo(decCHOHAIbHOW 00pa30oBaTeIbHONH MPOTPaMMEI
OakanaBpuarta (manee - OITOIT): ITK-3.

CopepxaHre KOMIIETEHIINH KaK IJIAHUPYEMBIX PE3yJIbTaTOB O0yUEHUS MO TUCITUTUTHHE
cM. Tabmuuel 1, 2 u 3.

1.1®opmupyembie KOMIIETEHUMH
Tabmuma 1 - ®opmupyembie AUCITUTUTHHON KOMIICTCHITUH

HaumenoBanue Buna HaunmenoBauue Koxa u HazBaHue KOMIIETEHIINHA
KOMICTCHITNH KaTeropuu (rpymibl)

KOMIIETEHIINH
[Mpodeccrnonanpuas [MIK-3 CrocoOeH uCrmonp30BaTh 3aKOHbI

U METOJIbI MaTeMaTUKU, ECTECTBECHHBIX,
T'YMAaHUTAPHBIX U YKOHOMHUYECKUX HAYK|
Opy  pelieHud  MpodecCHOHATbHBIX
3a/1a4, TPUMEHSATh Ha MPAKTHUKE HABBIKH|

MIPOBEICHUS u OIIMCaHMS]
HCCIICIOBAHUIA, B TOM YHCIIC
AKCIIEPUMEHTAJIbHBIX

1.2 /lecKpunTOpHbIE XaPAKTEPUCTUKHA JTOCTHKEHHSI KOMIIeTeHIU I
Tabmuua 2 — JlecKpUnTOpHBIE XapaKTEePUCTUKH KOMITETCHIIUH, POpMUPYEMBIE TUCITUIITHHON

Kon u HazBanue HeckpunropHsie JMCUUIIIMHBL U TPaKTUKH,
KOMIETEHLINHU XapaKTepUCTUKHU T10 ¢dopmupyromnue kommnerenuuo OIMOIT
OIIOIT
[IK-3 Cnocoben ucnonb3oBats | [TK-3.1 Hcnomsayer | KM.04.01 Beenenne B
3aKOHBI M METOJbl MAaT€MAaTHKH, | METO/BI PEIICHUs 3a]1ad NPO(ECCHOHANLHYIO IEATENbHOCTD
€CTECTBCHHBIX, TYMAHUTAPHBIX U | B o0JacTu K:M.04.03 Dusixa
» TYM p . K.M.04.04 Xumus
DKOHOMHYECKHAX HayK npu | TexHocepHoit K.M.04.05 Temnodusuka -
pelieHnn  MPOQEeCCHOHANBHBIX | 0€30MaCHOCTH C | rumporaszoquHaMuKa
3aja4, TPUMEHITh Ha MPAaKTHKE | MOMOIIbI0 3akoHOB u | KM.04.10 DIEKTPOHKKA u
HABBIKK MTPOBEICHUS M OMHCAHWs | METOJIOB ~ MaTeMaTHKH, | >TCKTPOTCXHIKA
o K.M.04.07 Metponorus, cranapTu3anus u
HCCIENOBAHUM, B TOM YHCJIE | €CTECTBEHHBIX,
CepTUPHUKAIIHS
OKCICPUMCHTAIIbHBIX T'yMaHHTapHBIX U | K.M.04.11 Teopust ropeHus U B3phIBa
5KOHOMHYECKUX HAyK K.M.04.15 N36pannbie rJ1aBbl

puznyeckoi xummuu

KM.04.1B.01.01 Opranuzauus Hay4yHO-
UCCJIEJOBATEILCKOM EATEIbHOCTH
K.M.04.11B.01.02 ITatenTOoBeACHUE
K.M.09.02 OxpaHa okpy»Karomiei cpepl Ha
00BeKTaX SKOHOMHUKH

K.M.10.02(IT) ITpomsBocTBEHHAS
npakTuka. [IpodunbHas npakTuka.
K.M.11.01([) [ToaroroBka k mponemype
3aIUTHI U 3aIIATa BEITYCKHOM
KBIM(UKAIMOHHOHN pabOThI.




Tabnuua 3 — 3Hanus, yMEeHUs1, HABBIKU, (popMuUpyeMble TUCIUIUTHHOMN

Kon u Ha3BaHue | MHOuKaTopbl AOCTWKeHUs | 3HaHMs, YyMeHus, HaBblku (3YB),
KOMITETCHIIUHT KOMIIETEHIINH, dbopMupyeMbIe TUCITUTLINHON
3aKpEIUICHHbIE 3a
JUCHUIIIIMHON

I1K-3 Crnoco6en | I1K-3.1 Hcnons3yeT | 3HATH:

WCIIOBb30BaTh 3aKOHBI U | METOJIbl PEIICHUS 3a/Jad B | -OCHOBHBIE 3aKOHbl XHMHYECKOM U

METO/bI MaTeMaTHKH, | o0JacTu TEXHOC(HEpPHOH | CTaTUCTUYECKOI TEPMOJIMHAMUKH,

€CTECTBEHHBIX, 0€30IaCHOCTH C TOMOIIbIO | XUMUYECKOW KUHETUKM U KaTaiusa,

TYMAaHUTAPHBIX U | 3aKOHOB u METOJIOB | MEXAaHU3MOB  XUMHUYECKHX PEaKLHM,

SKOHOMUYECKUX HayK | MaTeMaTHKH, TEOpUU  PAacTBOPOB U (Ha30BBIX

pu PELICHUH | ECTECTBEHHBIX, PaBHOBECHI, 3JIEKTPOXUMHUH.

npodeccHnoHaTBEHBIX ryMaHUTapHbBIX u | YMeTb:

3a1a4, NPUMEHATh Ha | SKOHOMHYECKHX HayK -penath TUMOBbIE (UBUKO-XUMHUYECKUE

MPaKTUKE HaBBIKH 3a/1auu, OTIPENIETIATh KOHCTaHThI

MPOBEACHUS U ONHCAHUs PAaBHOBECUM M CKOPOCTEM XUMHUYECKUX

HCCIEAOBAaHUM, B TOM peakuui.

qucJe Bnaners:

AKCTIIEPUMEHTAIBHBIX -METOJlaMHt pacyera
TEPMOJAMHAMUYECKUX napameTpoB
peakuuii, MeToJaMH MOJICTUPOBAHUS

XAMUYECKHAX MPOIECCOB U MOCTPOEHHUS
JIMarpaMm

2 O0bEM U TPYAOEMKOCTH AUCHUILIHHBI M0 BUAAM Y4eOHbIX 3aHATHI.

DopMbI MPOMEKYTOUHOM ATTECTALUU.
Tabnuma 4 — O6beM U TPYAOEMKOCTh IUCIUIUIMHEI 10 BUAAM YY€OHBIX 3aHATUN

06 . O6béM yacoBmo popmam
mas TPYJOEMKOCTb M BHJbI Y4eOHOM paboThl 1O By —
JTMCLUIUIMHE, TPOBOIUMBIE B pa3HBIX popMax 050 0300 350
1 OGmias TpyA0€MKOCTh AUCITUTUIMHBI 12 72
2 KonrakTHast pabora oOyyaromuxcsi ¢ IpenojaBareieM 36 4
(o BuIaM y4eOHBIX 3aHSTHIT) (BCETO)
AynutopHas pabora (Bcero): 36 4
B TOM YHCIIE:
JIEKIIUHA 18 2
IIPAKTUYECKHE 3aHATHI, CEMUHAPbI 18 2
MPAKTHKYMBI
nabopaTopHble padoThI
B MHTEPAKTHUBHOU opme
B QJICKTPOHHOU (hopMme
3 CamocrosTenpHas pabora oOydaromuxcs (Bcero) 36 64
4 TlpomexkyTo4yHas aTTecTaluss oOydaromierocs- 3auet/ 4
00BEM 4acoB, BbIJICTICHHBINH HA MPOMEXKYTOUHYIO aTTECTALIUIO:




3. Y4eOHO-TeMaTHYeCKAUI IUIAH U COJepP:KaHue JUCHUIIIHHBI.

3.1 Y4yeOHO-TEMATHYECKUN IJIAH

Tabauia 4 — YueOHO-TeEMaTHUECKHI IIJIaH

JUTsl OYHOM (hOpMBI 00YUCHUS

Buabl yueOHbIX 3aHATHH, BKJIKOYAS

v-]
3 CaMOCTOSITEIbHYIO padoTy
" S
3 E g 00y4JaIoIMXCs M TPYA0EMKOCTh ®opMeI
Ne Paznen ged (B 1acax) TEKYIIero
H/II ﬂI/ICHI/IHJ]I/[HLI E AyAUTOPHBbIC caMocCToATEe/IbHAsA KO]—[TpOJ]ﬂ
= y4eOHbIe 3aHATHS padora yCcIeBaeMocTH
o0yuarommxcst
BCero JIeKIUH CeMHUHaPbI,
npaKkTH4ecKue
3aHATUA
1. | ArperatHoe 12 3 3 6 Tect
COCTOAHHUEC
BEIIECTBA
2. | Xumuueckas 12 3 3 6 Tect
TEPMOJMHAMUKA
3. | Xumnueckas 12 3 3 6 Pemenue
KMHETHKA 3aja4
4. | XuMHueckoe u|ll2 3 3 6 Pemienue
¢dazoBoe 3aja4
paBHOBECHSI
5. | Yuenue o|12 3 3 6 TECT
pacTBopax
DJIEKTPOXUMMUS
6. | Komnonnnas xumus | 12 3 3 6 Pedepar
7. |3ader 4
8. | Uroro 72 18 18 36
JUIs 3204HON (0YHO-32049HOM) (hopMBI 00yUEHHS
- Buabl y4eOHbIX 3aHATHI, BKIIOYAS
5 CaMOCTOSITEILHYIO PAa0oTy
" S
B E g 00YyYaIOIIMXCSA H TPYI0EMKOCTh ®opmbI
Ne Paznen g8ed (B uacax) TeKyILero
]'[/]'[ JUCHUIIJINHBI E AyIUTOPHbIE caMoCToOoATEe/IbHAsA KO]—]Tp 0J14
= yuebHbIe 3aHATHS padora yCIIeBAEMOCTH
o0y4arommxcst
BceFO JeKIMH CEeMHHAPBbI,
NMpaKTH4YecKue
3aHATHA
1. | ArperatHoe 12,5 0,5 - 12 Tect
COCTOAHHUC
BEIECTBA
2. | Xumuueckast 13 - 1 12 Tect

TCPMOANNHAMUKA




. Buabl y4eOHbIX 3aHATHI, BKIIOYAS
5 CaMOCTOSITEJIbHYIO PadoTy
g g g o0yyaromuxcs ¥ TPyA0eMKOCTh do
S 58 PMbI
Ne Pa311e.11 8 § E (B llacax) TEeKyLIero
]'[/]'[ H]/]C[l]/[]'[_]'[]/]]—[])] E AyAUTOPHBIC CaMoOCTOATEC/IbHAA KO]—[TpO,]]ﬂ
= y4eOHbIe 3aHATHS padora ycIeBaeMoCTH
o0yuarommxcsi
BceFO JEeKIMH CEMHHAPBbI,
NpaKTH4YecKue
3aHIATUA
3. | Xumuueckas 12,5 0,5 - 12 Pemnrenue
KHUHCTHUKA 3a1a4
4. | XuMmudeckoe n| 13 - 1 12 Pemnrenue
dhazoBoe 3a71a4
paBHOBECHS
5. | Yuenue o| 85 0,5 - 8 TECT
pacTBopax
DIJIEKTPOXUMMUS

6. | Komnonguag xumus | 10,5 0,5 - 10 Pedepar

7. |3ader 4

8. | Urtoro 12 2 8 64

3.2 Copep:xaHue 3aHATHH 10 BUAAM y4eOHOM padoThI
Tabmuma 6 — ConepkaHue TUCIUILUTHHBI
Nen/n HaumenoBanue pa3jaeJia Conepranne
AU CIMIIIMHbBI

1 Paspnen 1.ArperatHoe

COCTOSIHHE BEILIECTBA
Cooepoicanue N1eKyuoHH020 Kypca

1.1. ArperaTHoe COCTOSTHUE CocrosiHuE BeIeCTBa, MapaMeTphbl COCTOSTHUS BEIIECTBA.
BemiecTBa. ['a3000pazHoe ['a3o00pazHoe  cOCTOsIHME  BEIIECTBa, OCHOBHEIC
COCTOSIHHE BELIECTBA XapaKTEPUCTUKH Ta30B, WUJCAIbHBIM M PEaNbHBIA Ta3bl,

ra3oBbl€ 3aKOHbI, CMECH UJCAIbHBIX a30B, NapPIHAIbHOE
JIaBJIeHWEe Tra3a, KUHETUYECKas TEOpHUs ra3oB, peajbHbIE
ra3pl, (aKTop CHKUMAEMOCTH. YPaBHEHHUS COCTOSHUS
pEaTbHOTO M MICATLHOTO Ta30B.

1.2 ArperatHoe COCTOsSIHHUE Kunkoe cocrossHMe BemiecTBa ONMKHUK — MOPSJIOK,
BemiecTBa. JKuakoe u TBepioe (hakTOpHI, BIUSIONIME HA CBOMCTBA KUJIKOCTEH, CBONCTBA
COCTOSIHUSI BEIIIECTBA. KUAKOCTEH (IJIOTHOCTh, MOJSIPHBIA OOBEM JKUIKOCTEH,

MOBEPXHOCTHOE  HATSHKEHUE, TEKy4decCTh,  BSI3KOCTh
JUHAMHUYECKass U KHHEeMaTudeckas, MapooOpazoBaHue,
KOHJICHCAIlUs,  HACBHIMICHHBIA  Tap,  KpUTHYECKas
Temrneparypa W gaBieHue).TBepgoe — arperatHoe
COCTOSIHHE, KPUCTaJUTHYECKOE, amopdHoe,
AQHU30TPOMHOCTh,  M30TPOMHOCTh,  MOHOKPHUCTAJLIBI,
KPUCTAJUIOTUIPATHI, YKUIKOKPUCTALTNIECKOE COCTOSHHE
Bemectna. [Inazma

2 Pa3nen 2. Xumunueckast
TEPMOAUHAMMKA

2.1 [TepBoe Hawano OCHOBHBIE TIOHSATHS M BEJIHWYUHBI XUMHYECKOM
TEPMOJIUHAMUKH. TEPMOJIMHAMUKH. TepmonuHamuueckas CHCTEMa,

KJIacCU(DUKAIMI: TI0 COCTOSTHUIO, TI0O B3aMMOJICUCTBHIO C




Neni/nm

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Conep:xanue

OKpyXarolie cpefoi, mo uuciay (a3, mo yucmy
komroHeHTOB.  CocrosHue  cucremMbl.  DyHKIUK
COCTOSTHUSL. Tepmoannamuueckue MIPOLIECCHI.
BuyTtpennss SHEPT U, KOJINYECTBO TEIUIOTHI,
TEIIOEMKOCTh, padota. [lepBoe Havano TepMOIUHAMUKY.
Marematuueckoe  BBIpaKEHHME  IIEpBOrO  Hauaja,
dbopMynupoBkr 3akoHa. OHTanmenusA. CraHgapTHas
SHTaNbIUsA  oOpa3oBaHMsI  BELIECTBA, CTaHAApTHas
SHTANIBIIUMS CcropaHusi BemlecTBa. TermaoBoi 3ddext
XuMHueckoil  peakumu.  3akoH  l'ecca.  Pacuer
CTaHJAPTHOM  TEIUIOTHl XMMHUYECKOW peakuuu I0
CTaHJAPTHBIM TEIJIOTaM OO0pa3oBaHMsI M CrOpaHUs
BenlecTB. [IpuMenenue nepBoro Hayansa TEPMOJAUHAMUKH
K OwocucremaMm. 3aBUCHUMOCTh TeIioBoro 3ddekra
XUMHUYECKON peakuud OT TeMIepaTypbl, ypaBHEHHE
Kupxroga. TemnoTel pacTBOpeHMs, COJIbBATallUU,
HEeUTpaIu3aluu

2.2

Bropoe nauano
TEPMOJIMHAMUKH.
TepmoanHamMuuecKue
MOTEHIMAIbl. DHEPrus

'enbmronsia. Dueprus ['u66ca.

Bropoe Hawano tepmoauHamuku. Martematudeckoe
BbIp@)KEHUE BTOPOrO Hayaja, (OPMYIUPOBKH 3aKOHA.
OO6patumMble 1 HEOOpaTUMBIE TPOIECCHL. DHTPONHS U €€
CBSI3b C TEPMOJMHAMUYECKON BEPOSATHOCTHIO CHCTEMBI.
VpaBHenue bonpnmMana. Pacuer W3MEHEHHMsI SHTPOIMH
JUIS Pa3IMYHbIX HW30TEPMHUUECKUX M HEU30TEPMHUUYECKHX
IIPOLIECCOB U XHMMHUYECKOW peakiuu. AOconroTHas
suTtponuda. lloctymar Ilnanka. TepmoaumHamuueckue
noreHmansl. JHeprusa ['enpmronsia. Oueprust ['nb6ca.
Kputepuii  IOCTHM)KEHHS XMMHMUYECKOTO PaBHOBECHS.
[IporHo3upoBaHue  HalpaBJIEHUS  CaMOIIPOU3BOJIBHO
IIPOTEKAIOIIUX IPOLECCOB B NU30JIMPOBAHHON U 3aKPBITOM
cuctemax. CBoOojgHass W CBsI3aHHas  SHEPrUMU.
MakcumanbHas M MakCHUMajJbHO IIOJIe3Has pabora
nporecca. CranmaptHas sHeprust ['m66ca oOpa3zoBaHuUs
BELIECTBA, CTaHJapTHast JHEprus I'n66ca
OMOJIOrMYecKOro OKHucieHus BeulecTBa. CTaHIapTHas
sHeprus ['m60ca peakum.

Pazgen 3.XumMnueckas
KHHEeTHKA

3.1

Kunernka xumMudueckux
peaKuui.

IIpeamer XMMHYECKOW KHWHETUKM M €€ 3HAa4eHUe s
ouonorun. Kunernueckas kinaccuukamus XUMHUYECKUX
peakuuii.  MonekynsipHocth  peakuuud.  CKOpoOCTh
peakuuu. @aktopsl, BaMsrOmMEe Ha He€. 3aKkoH
JENCTBYIOINX Macc. Koncranra CKOPOCTH.
Kunernueckue ypaBHenus. Ilopanox peaxuuu. llepuon
MOJTyTIpEBpaIlleHusl. 3aBUCUMOCTb CKOPOCTH PEaKIUu OT
KOHILIEHTpauuu. KuHeTnyeckue ypaBHEHHs peakluid
MIEPBOTO, BTOPOTO u HYJIEBOTO MIOPSAIKOB.
OKCIEpUMEHTAJIBHBIE METO/IbI ONPENEIEHUS CKOPOCTH U
KOHCTaHTBl CKOPOCTH PEaKIMH. 3aBUCHUMOCTb CKOPOCTH
peakuuu oT TEeMIIepaTyphI. TemnepaTypHbIit
KOA(DPUIIMEHT CKOPOCTH PEAKIMH U €ro OCOOCHHOCTH
Ui OmoxuMHuecKux mnpoueccoB. Ilonarue o Teopumn
AKTHBHBIX COYIApPEHHH. ODHEPreTUYeCKui mpoduib




Neni/nm

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Conep:xanue

peakIMK; DHEPrys aKTUBAllUM, YpaBHEHHUE AppeHuyca.
[lonsitTe O  TeopuM  MEPEXOJAHOrO0  COCTOSHHSL.
AKTHUBUPOBAHHBIA KOMILJIEKC.

3.2

Karanus n Mmexanmsmel
XUMHUYECKUX PEaKIUi

Karamm3. 1'OMOreHHBI M TIeTEPOrE€HHBIM  KaTajus.
DHepreTUYecKuid MpopuiIb KaTATUTHYECKONH PEaKIIUH.
OCO0OEHHOCTH KaTaJUTUYECKOH aKTUBHOCTH (HhepPMEHTOB.
ITocnenoBarenbHble, NapauleIbHbIE W COINPSDKCHHBIE
peakuuu. llennsle peaxkuuu. Jlumurtupyromas craaus
CJIOKHOU peaxkuuu. Peakuun B pacTBopax.
DOTOXUMUYECKUE PEAKLINU.

Paznen 4. Xumnueckoe u
(¢a3oBoe paBHOBecHs

4.1

Xumuaeckoe PpaBHOBECHUE

TepMoanHaMHKa XMMHUYECKOIO PAaBHOBECHS. 3aKOH
JIEUCTBYIOLIUX Macc. Koucranra XUMHUYECKOTO
paBHOBecus. DakTopbl, BIUAOIINE HAa pPaBHOBECHE.
IIpunnun Jle-Illarense-bpayna. Pacuer paBHOBECHOIO
BBIXOJIa ITPOJIYKTOB peakuuu. BinsHue temneparypsl Ha
paBHOBecue. CrocoObl  BBIYUCIICHUS KOHCTaHT
paBHOBECHUSI C MCIOJb30BAHUEM TEPMOJUHAMUYECKUX
BEITUYMH.

4.2

®a30BO€ paBHOBECHE

Tepmonuaamuka (a3oBeIXx paBHOBecuid. OCHOBHBIC
noHATUs: (a3oBble mepexojipl, (pa3a, KOMIIOHEHT, YUCIIO
HE3aBUCHMBIX KOMIIOHEHTOB, (pa30BO€ pPaBHOBECHE,
yucino creneHedl cBoOoxapl. IIpaBmimo (a3 ['mbOca.
@a30BbIE PABHOBECUSA B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
CBsi3b MEXIy JaBJI€HMEM M TeMIeparypoi (a30BbIX
MEePEXO0I0B. YpaBHeHue Knaysuyca-Knaneiipona.
daszoBble auarpammel. JlpmarpamMma COCTOSIHHUS BOJBI.
@a30BbIE PABHOBECUS B JIByXKOMIIOHEHTHBIX CHCTEMax.
PacTBOpbl macanpHble M peanpHble. PacTBOpBI JeTyunx
xuakoctel. 3akoH Paynsa. OTkinoHeHus ot 3akoHa Payus.
Aseorponsl. Paznenenue azeorponsbsix cMmecei. 1lepbiit
u BTOpoil 3akoHbl KonoBasoBa. Ileperonka OuWHapHBIX
JKUJKOCTHBIX CMecCeH. B3auMoHnepacTBopHuMBbIE
KUAKOCTH. OrpaHMYEHHO PAcCTBOPUMBIE  KHUIKOCTH.
[uarpammsl  pactBopeHuss. CucTeMbl C  BEpXHEH,
HIDKHEH, C BEpXHEM MW HWKHEH KPUTHYECKHMH
TEMIIEPATYPAMU PACTBOPEHHUSI.

Paspnen 5.Yuenue o pacreopax,
3JIEKTPOXMMHS

5.1

PactBOpsI

O06pazoBanue pacTBOpPOB. PacTtBopuMOCTS.
PacTBoprMOCTh Ta30B B JKHUIKOCTSX, B3aHMHas
pacTBOPUMOCTb JKUIKOCTEW, PacCTBOPUMOCTb TBEPABIX
BEIECTB B JKUIKOCTSX, JABJICHHE HACHIIIEHHOTO IMapa
pa30aBIEHHBIX PACTBOPOB.

5.2

PaCTBopBI HEBJICKTPOJIHUTOB.

PactBopel HeanexTposmToB. KosummMratnBHbIE CBONCTBA
pacTBOPOB:  IIOHMKEHUE TEMIIEpaTypbl  3aMEp3aHUs
pacTBOpa, NOBBILICHUE TEMIIEPATypbl KUIIEHUS pacTBOpa,
[IOHWKEHUE NaBJICHUs I1apa, OCMOTHUYECKOE [aBJICHUE.
Kpromerpus. D0ynuoMeTpusl. OcmomeTpust.
KonnuraTuBHble CcBOWCTBa pa30aBIEHHBIX pacTBOPOB
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HaumeHoBaHue pa3jaesa

Neni/mm Conep:xanue
JAUCHUILTHHBI
HJIEKTPOJIUTOB.
5.3 PacTBOpBI 271€KTPOIUTOB PactBopbl  31exTponuToB. CuUIIbHBIE  3JIEKTPOJIMTHI,
teopusi  JleGas-Xwokkens.  bydepubie  pacTBOpHI.
Mexanu3m  geiictBust  OydepHbix  cuctem.  30Ha
OydepHoro aeiictBus u 0ydepnas emxocth. Pacuer pH
IPOTOJIMTUYECKUX CUCTEM. 3HaYeHHEe Oy(EepHBIX CHCTEM
JUis OMOJIOTHUHU, XUMHUH.
5.4 DNEKTPOXUMHUECKHUE IPOLECCHl | Y IeTbHas 3JIEKTPOIIPOBOAHOCTD pacTBOpOB
3JIEKTPOJIUTOB, MOJISIpHast 3JIEKTPOIIPOBOIHOCTh
pacTBOPOB 3JIEKTPOJIUTOB, AIEKTPUUYECKUE IOTEHIUAIIBI
Ha (pa30BbIX IpaHULIAX
9.5 DNeKTpOXUMHUYECKHUE TIpoliecchl | YpaBHeHue  HepHcTa, rajbBaHMYECKUM  HJIEMEHT,
AJIEKTPOHbIE MOTEHIIUAIBI, KJaccuuKanus
AIIEKTPOJIOB.
Temvl npakxmuyeckux/cemuHapcKux 3auamuil
1 Ornpenenenue MosIpHON Macchl | OmpeziesieHne MOJISIPHOW MacChl paCTBOPEHHOTO
pPacTBOPEHHOI'O BEILECTBa, BEIIECTBA, KOHIIEHTPALUU 1 OCMOTHYECKOTO JaBJICHHUS
KOHLEHTPALUU ¥ OCMOTHYECKOT0 | pacTBOpa KPUOCKOIMMYECKUM METOJI0M
JlaBJIEHHsI pacTBOpa
KPUOCKOIMYECKUM METOJIOM

2 Omnpenenenue Kaxylencs OnpezneneHue Kaxyleics: CTENEeHU 3JEKTPOIUTUYECKON
CTETEHHU EKTPOIUTUIECKON JUCCOLIMALIMU XJIOpUAa Kalus
JMCCOLMALIUU
CHJIBHOT'O 3JIEKTPOJIUTA

3 W3yuenue BnusiHus pa3daBienus | 3ydenue — BiausHUS —~ pa30aBieHMs  Ha  CTENEHb
Ha CTENECHb JUCCOLMAlUU qucconumanuu 1 pH pactBopa ykcycHOM KuciaoTsl. Pacuer
u pH pacTtBopa cnaboii kucinoTsl | pH pa3nuyHbIX pacTBOPOB.

4 [Ipurorosnenue u uccnenosanue | [IpurotoBnenue MU ucciegoBaHUE CBOWCTB Oy(hepHBIX
CBOMCTB Oy(epHBIX pacTBOPOB pacTBOPOB.

) CocraBiieHne TraJbBaHUYECKUX CocraBieHHe TalbBAHUYECKUX BJIEMEHTOB pPA3JINYHBIX
JJIEMEHTOB. THUIIOB U UCCJIEI0BAaHUE UX CBOMCTB.

6 Kopposus metannos HccnenoBanue KOppO3UU METAJIOB U CIIOCOOOB 3alllUThI

METAJIJIOB OT KOPPO3HH.

4 TlopsigoK OLEHUBAHUSI YCIIEBAEMOCTH H C(POPMHPOBAHHOCTH

KOMIIETEHIUH 00y4aro1erocsi B TeKyueil U MpoMe:KyTOYHOH aTTecTaluu.
HJ'ISI MMOJI0KUTETbHOHN OLCHKHU IT0 pE3ybTaTaM OCBOCHHA AWCIHHILIMHBI 06yqa}0meMycs;

HEOOXOMMO BBITIOJIHUTh BCE YCTAHOBJIEHHBIC BHBI yuyeOHOW paboThl. OIeHKa pe3ysbTaToB

paboTsl oOydatomierocst B 6amiax (Mo Bugam) MpuBeaeHa B Tabmuie 7.

Tabnuua 7 - bamnibHO-pedTHHTOBas OLIEHKA pe3yJabTaToB yueOHOH paboThl 00y4aromuxcs

no Bunam (BPC):
Pacnipenesienne 6a/U10B 110 BUAAM padoThl
®.1.0. ITocemen | IIpakr.m | 3ammra Konnok | Tectn- Kontp. | Apyrue | O0ma
CTYJAEHTa | ue CeMHH. | Ja0opaTOpH | BUYM poBaHue | padora | BHIABI 1
JIeKIMii 3aHATHS | BIX padoT (3-6) (6-10) (11-20) | yuedHoii | cymMmm

10




(1 6ama 3a (2-3) | (1-4) AeAT-TH | a
KAXKIYI0) (16-30) | 6amm0

IlepeBoa 0a/1J10B B 3a4eTHbIE OLIEHKHU

Cymma 0asi10B 115t OTmeTka BykBeHHbI SKBUBAJIEHT
AUCHUTLTHHBI
86 — 100 5 OTan4HO
66 — 85 4 Xopor1io
51 -65 3 Y 10BIETBOPUTEITHHO
0-50 2 HeynoBneTBopHuTenbHO

Pacuiugposka oannoevix noxazameneit
Ilpakmuueckue 3anamus:
20 — nocelieHue 3aHATus,
30 - BKJaA Ha 3aHATHE, BHIIOJHEHHE JOIOJIHUTENIBHBIX MHCbMEHHBIX 3aJaHuil, pabora c
JIOTIOJIHUTEIbHBIMU HCTOYHUKAMHU.
Konmponvnaa paboma, mecm no umozam 3auamuii:
11 60 — BemosiHEHO 51-65%,
20 6 - 85-100%.
3awuma nabopamopuvix padom:
1 6 — paboTa BBIIOJHEHA, OTYET MOATOTOBIICH, HO PACUETHI BHIITOIHEHBI C OIIMOKaMH, OTBETHI
Ha BOIIPOCHI JIaHbl C OIINOKaMH,
4 6 — paboTta BBIOJTHEHA, OTYET MOATOTOBIEH Oe€3 OmMMOOK, HAa BCE BOIPOCHI JAHBI
IPaBUJIbHbBIE OTBETHI.
KosnoxkBuym:
3 6 — OTBETHI Ha BONPOCHI B IIEJIOM NPaBUIIbHbIE, HO HEMOJIHBIE, JOMYIIEHbl HE3HAUUTEIbHBIE
OIIH1OKH.
6 6 — OTBETHl Ha BOMPOCHI JJaHbI NMPaBWIbHBIE U TOJIHBIE, HE JOMYIIEHO OIMIMOOK, MOIYYEHBI
OTBETHI Ha JIOTIOJIHUTEILHBIE BOITPOCHI.
Tecmuposanue:
Crynenty npeanaraercs 30 BOIpocoB U3 UMEIOILErocss GaHka BOIPOCOB.
O1neHKa «OTJMYHO» BBICTaBIAETCS CTYACHTY, €CIM OH MpaBUIbHO oTBeTWs1 Ha 27-30
BOIIPOCOB;
«xXopomo» - 21-26 npaBUIBHBIX OTBETOB;
«YAOBJIETBOPUTEIbHO» - 17-20 MpaBUIIbHBIX OTBETOB;
«HeY/0BJIETBOPUTEJIBLHO» - MeHee 16 MpaBUIbHBIX OTBETOB

3) MarepuajibHO-TEXHUYECKOE, IPOrPAMMHOE M y4eOHO-MeTOAUYeCKOoe
obdecreyeHne AUCHUIIIMHBI

5.1 YueOHas iureparypa
OcHoBHas yueOHas uTeparypa

1. Tep3usn, T.B. ®usmueckas u kommougHas xumusa : ydeOHoe mocodbue / T.B. TepsusH. —
ExarepunOypr : M3garensctBo Ypansckoro yHusepcurera, 2012. — 108 c. — Pexum gocrtymna: no
noamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=239715 (nata oOparieHus:
31.01.2021). — ISBN 978-5-7996-0789-0. — TeKcT : 37€KTPOHHBIIA.

2. Xumusi. M306pannble pa3aensl o0meil pusnueckoi U KOJUIOMIHOW XUMUH : yueOHoe rmocooue /
O.B. Angpromkona, T.W. Boctpukosa, A.B. llIBsipeBa, E.}O. [Tonosa. — 3-e n3n. — HoBocuOupck :
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https://biblioclub.ru/index.php?page=book&id=239715

HoBocubupckuii rocyaapcTBeHHbIN TexHuueckuil yuusepceutet, 2011. — 160 c. — Pexxum nocrymna:
no monucke. — URL: https://biblioclub.ru/index.php?page=book&id=228572 (nara oGparecHus:
31.01.2021). — ISBN 978-5-7782-1581-8. — TeKcT : 3JCKTPOHHBIA.

b) nononuurenvHas auTeparypa

1. Tepsusn, T.B. ®usmueckas u KowtougHas xumusa : ydeOHoe mocobue / T.B. TepsusH. —
ExarepunOypr : M3marensctBo Ypanbckoro yHuBepcuteta, 2012. — 108 ¢. — Pexum mocrtyma: 1o
noamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=239715 (nata oOparieHus:
31.01.2021). — ISBN 978-5-7996-0789-0. — TeKcT : 3JCKTPOHHBIA.

1. F'enspman, M.U. Komnounnas xumus [Tekct] : [YueOHuK 11 By30B]. - 4-¢ u3z. crep. - CaHKT-
[TerepOypr; Mocksa; Kpacuonap : Jlans, 2008. - 332 c.

2. IMpakTukym o xoymouHoi xumu [ Teker] . YueOnoe mocobue ais By3oB / [M.U. T'enbdman,
H.B. Kupcanosa, O.B. Kosanesuu u np.];ITox pea. M.U. I'enbdmana. - Cankr- [lerepOypr; Mocksa;
Kpacnonap :Jlanb, 2005. - 256 c. - (YueOuuku jyis By3oB.CriennalibHast IuTepaTypa).

3. [Ipaktukym no ¢usnueckoit xumuu [Tekct] : yuebHOe mocobue 11 By30B / mof peaaxiueit M. U.
I'ensdmana. - Cankr-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254 c.

4. 3anaun no ¢pusznyeckoit xumuu [Tekcr] : Yuebnoe nocodue s By30B / B.B. Epemun, C.1.
Kapros, 1. A. Ycnenckas, H.E. Ky3smenko u ap. - Mocksa: Ox3ameH, 2005. - 318 c.

5.1 MarepuajbHO-TEXHUYECKOE H MPOrPaAaMMHOe obecrieyeHmne

JTUCIUIIJIMHBI
Y4eOHble 3aHATHS 110 AUCHUIIIMHE IPOBOAATCS B yueOHbIX ayauTopusix HOUKemI'V:
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337 JIaboparopust XUMHH.

VYueOHast ayqUTOpus IS IPOBEACHUS: - 3aHATUH JIEKIIMOHHOTO THIIA;
3aHSATUI CEMUHAPCKOTO (MIPAKTUYECKOTO) TUTIA;- TPYIIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJBTAIUI;- TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTecTaluu.

CrnenuanusupoBaHHas (yueOHas) MeOesb: JoCKa MeJIoBasi, CTOJIbI
nabopaTropHbIe, CTYIbsI, PAKOBHHBI, BEITSDKHOH IIKaQ),
JIEMOHCTPALIMOHHBIN CTOJL.

O0opynoBaHue 115 IPE3CHTAIMK y4eOHOTO MaTepuaia: nepeHoCHoe -
HOYTOYK, IPOEKTOP, SKPaH.

JlaboparopHoe 000pyIOBaHNE ¥ MAaTEPHAIIBL: TIOJSIPUMETP, AaHATUTUICCKHE
puOOpPHI, BECHI, TEPMOCTAT, XOJIOAMWIBHUK, PEOCTaT, aKBaIHUCTUIISTOP,
MaTepHalIbl IS TPOBEACHUS JTa0OPATOPHBIX paboT (KOJIOBI, MPOOUPKH
U JIpyras XuMU4ecKas ocyza), peakTHBBI JJIs IPOBEIACHUS
naboparopHsix padot, PH-metp, pedpakxromerp, anmapar ams
MIPOBEICHUS XUMHUECKUX peaKiuid, anmapar Kumrmna, mpudop amns
OTIBITOB IO XUMHUH C AIEKTPHUUESCKUM TOKOM (JIaOOpaTOPHBIN ), MpruOOop
TUTSL TIOTYYEHUS TAOUI0AJIKAHOB JIEMOHCTPAIIMOHHBIHN, YCTaHOBKA JUIS
MIEPErOHKH BEIICCTB.

Hcnonb3yemoe nporpammHoe obecrieuenne: MSWindows
(MicrosoftlmaginePremium 3 year no cyonuiieH3M0OHHOMY JJOTOBOPY
Ne 1212/KMP ot 12.12.2018 . mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacnpoctpansemoe [10).

HNutepHer ¢ obecneyenuem gocryna B JUOC.

654041, KemepoBckas
obmacte - Kysbace,
HoBoky3nenkuit
TOPOJCKOM OKpyr, T.
HoBoky3Herk, yII.
Ky3nemnosna, 1. 6

106 [Tomemienue 1isi CaMOCTOATEIBHON PabOTHI O0YHAIOIIHUXCSL.

Crnenuanu3upoBaHHas (yueOHas) MeOemb: CTOJIbI, CTY/bS, JOCKa MEJIOoBasl.

ObopynoBanue: cmayuoHapHoe - KOMIBIOTEPHI (4 1IT.).

Hcnonszyemoe nporpammuoe obecriedeane: MSWindows
(MicrosoftlmaginePremium 3 year mo cyonuIieH3MOHHOMY JJOTOBOPY
Ne 1212/KMP ot 12.12.2018 . mo 12.12.2021 r.), LibreOffice
(cBoOOaHO pacnpoctpansemoe [10).

HNutepHer ¢ obecneuenuem gocryna 8 JUOC.

654041, KemepoBckas
obmacte - Kys0acc,
HoBoky3nenkui
TOPOJICKOM  OKpyT, T.
Hosoky3Hnernk, YL
Ky3nernoga, 1. 6

5.3CoBpeMeHHbIe MPO(eccoHAIbHBbIE 0a3bl TaHHBIX, 1 HHPOPMAIHOHHbIE

ClipaBOYHbBIC CUCTEMBI.

1.ITopran ¢pyHaaMeHTAIBHOIO XUMHYECKOTO 00pazoBanus Poccum - http://www.chemnet.ru/

XUMUS 071 BCEX: HITIOCTPUPOBAHHBIC MaTCPHUAJIBI 11O 06H.[eﬁ, OpraHquCKOﬁ n HeOpFaHquCKOﬁ

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

2.WebElements: oHaiiH-clipaBOYHUK XUMHUYECKHUX JIEMEHTOB. - http://webelements.narod.ru/

3. Hayunas osnaektponnas Oubmmoreka eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp? ;

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

(moamucka  Ha

KypHAJIbI)

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

6. Unble cBegeHus U (MJIKM) MaTEePHUAJIbI.

6.1.IlpuMepHbIE TEMBbI MUCbMEHHBIX Y4eOHBIX PadoT
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[TpumepHbIe TeMbI pedepaToB

1. O630p HU3HKO-XMMHUYECKUX METOJOB MOBBIIIEHUSI HEPTEOTAauH IIIACTOB.

2. TeXHONOTHH pa3pylICHHUS SMYJIbCUN B CUCTEME MTOATOTOBKH He(TH.

3. luHamMuka U3MeHEeHHs (PU3UKO-XUMUYECKUX CBOMCTB HE(PTH (IUIOTHOCTH, BS3KOCTh, T'a30BbIii
daxrop).

4. I'enb-TeXHOJNOTUHU I yBEJIUYEHUS HEPTEOTAaul HEOTHOPOIHBIX I1aCTOB.

5. OrpanuueHue BOJOMPUTOKA B JOOBIBAIOIINE CKBAXKUHBI C TPUMEHEHUEM MOJMMEPHBIX TelieH.
6. 3akauka MOBEpXHOCTHO-akTUBHBIX BemecTB (ITAB) - meton mHTeHcudukanumu 100bIYM HEDTH.
DU3UKO-XUMHUYECKHE OCHOBBI BO3JCHCTBUS.

7. MeTo il MUKPOOHOJIOTUYECKOTO BO3ICUCTBUA Ha muiacT. BiusHue mMeTaboiuToB (MIPOIYKTOB
KHU3HEIEATEILHOCTH OakTepuil) — COupToB, anblaerugoB, kucior u CO2 Ha peonoruyeckue
XapaKTePUCTUKU TUIACTOBBIX (IIIOMIOB.

8. Texnonorusi runpopaspeiBa 1wiacta (I'PII). Hasnauenuwe 3aryctuteneil, mpuMEHsSIEMbIX B
coctaBe pabounx xuakocreit 1y ['PII.

9. Ilogbop M METOABl PETYIUPOBAHUS PEOJIOTMUECKUX W HMHBIX CBOMCTB Ieleo0pa3yrolux
coctaBoB (I'OC), npumensembix B TexHojoruu ['PII.

10. ®u3UKO-XMMHUYECKHNE OCHOBBI MPUMEHEHUS B3KOynpyrux cocraBoB (BYC) B TexHonoruu
I'PIL.

11. Ou3uKO-XMMHUYECKHUE OCHOBBI MPHUMEHEHUS BSI3KOYIPYTUX COCTABOB JJIsi KHCIOTHBIX
00paboTOK mIacTa.

12. OU3MKO-XUMHUYECKHUE OCHOBBI MPUMEHEHHUS MHUIEIUIIPHO-TIONUMEPHBIX CHCTEM IS
BBIPABHUBAHMS MPOGUIIS TPUEMUCTOCTH B HaTHETATEIbHBIX CKBOXKMHAX W YBEJIIMUEHUS BBITECHEHUS
OCTaTOYHOI HEPTH.

13. ®u3nKo-XMMHUYECKHE OCHOBBI METOJa WIEJOYHOro 3aBofHeHHs. (OcobGeHHoCTH
B3aMMOJICHCTBUS IIEIOYHBIX PEAreHTOB C IJIACTOBOIM HEPTHIO.

14. Texuonorusi 3akayku B 1acT yriaekucioro raza (CO2). daktopsl, ONpenessolmme ee
3¢ HeKTUBHOCTD 1JIs YBEIUYEHUS U3BJICUCHUS YTIEBOIOPOIOB.

15. Hed1b kak gucnepcHas cucreMa.

16. PactBopumocTs ra3oB B HedTu. BrusHue ra3oHachIIEHHOCTH Ha (PU3MKO-XUMHUYECKUE
cBoiicTBa He(TH.

17. CmauMBaeMOCTh TOPHBIX TOPOJ - KOJUIEKTOpOoB HedpTH U Taza. [wumpodunbHble U
ruapodobHbIe Topoabl. POk cMauynBaeMOCTH TOPHBIX TTOPOJ] B MPOIIECCE BHITECHEHUU HEPTH U Tra3a
Booi. 18. IloBepXxHOCTHBIE M KamWUISPHBIC SBICHUS TpH (UIBTPAIMH TUIACTOBBIX (IFOUIOB.
Kanwuisapras mponurka.

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

20. Knaccuduxanusi KOITOUIHO-AUCIIEPCHBIX CUCTEM U METOJABI MX MoiydeHus. 6.2.1.3auer -
9K3aMeH

6.2. IlpumepHble BONPOCHI U 3aJaHMS / 3aJa4M JJI MPOMEKYTOYHOM
aTrecrauum
Tunosvie 3a0anus (6onpocwi) K 3auémy

1.CocTosiHME BemiecTBa, MapaMeTpPbl COCTOSHUS BemiecTBa. [ a3000pa3HOE COCTOSHUE
BEILIECTBA, OCHOBHBIE XapAaKTEPUCTUKHU Ia30B, UACAIBHBIN U PEaJbHbIN Ia3bl, Fa30BbIE 3AKOHBI, CMECH
WJIealIbHBIX Ta30B, MaplUalbHOE MABJIEHUE Ta3a, KUHETHYECKas TEOpHUs Ta30B, pealibHbIE Ta3bl,
(dakTop CKUMAEMOCTH. Y paBHEHUS COCTOSIHHS PEATbHOTO U HJI€aTbHOTO Ta30B.

2. Kunkoe cocTosiHME BemiecTBa ONMIKHUN TOPSANOK, (DaKTOpbI, BIHUSIONINE HAa CBOWCTBA
JKUJIKOCTEH, CBOWCTBA JKHAKOCTEH (TUIOTHOCTH, MOJISPHBIM OOBEM >KHUIKOCTEH, MOBEPXHOCTHOE
HATSDKCHHE, TEKy4decThb, BS3KOCTh JHMHAMUYEeCKas W KHHEMaTH4ecKas, mapooOpa3oBaHHE,
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KOHJICHCAllUs, HACBIIIEHHBIM mHap, KpUTUYeckas TeMmieparypa W aAasieHue). TBeppoe arperaTHoe
COCTOSIHUE, KPHUCTAJUINYECKOe, aMOp(HOEe, aHU30TPOIHOCTh,  H30TPOIHOCTb, MOHOKPHUCTAJUIBL,
KPUCTAJUIOTUAPATHI, )KUIKOKPUCTAININYECKOE COCTOSIHUE BemecTra. [1nazma

3.0OCHOBHBIE TMOHSATUS W BEIUYMHBl XMMHMUYECKON TEpMOAMHAMUKH. TepMoauHaMHyYecKast
cUCTeMa, KJacCU(pUKALUA: MO COCTOSHHUIO, [0 B3aUMOJICHCTBHUIO C OKPYXKAIOILIEH CPeoid, 0 YUCITY
¢a3, mo uncimy KomrnoHeHTOB. CocrosiHue cucTeMbl. DYHKINU COCTOSIHHUA. TepMOIMHAMHYECKHUE
npouecchl. BHYTpeHHsIsT SHeprusi, KOJMYECTBO TEIUIOTHI, TEIIOEMKOCTh, paboTa. IlepBoe Hauaio
TEpPMOJIMHAMHKH. MaTeMaTHuecKoe BhIpaKeHHE MEePBOTro Havyasna, GopMyInpoBKH 3aKOHA.

4. Ontanenusa. CraHaapTHas SHTaIblNUg oOpa3oBaHMs BEILECTBA, CTaHAAPTHAS OSHTAIbIHS
cropanus BemiecTBa. TermoBoit apdekt xumudeckoi peakuuu. 3akoH ['ecca. Pacuer cranmapTHOU
TEIUIOTHl XMMHYECKON peakluu MO CTaHIApPTHBIM TeIuioTaM OOpa3oBaHUS M CrOpaHHs BEIECTB.
[TprMeHeHne IepBOro HavaIa TEPMOJIUHAMUKH K OMOCHCTEMaM.

5.3aBHCHUMOCTH TEIJIOBOrO 3(QeKxTa XUMHUYECKONW peaklUud OT TEeMIepaTypbl, ypaBHEHUE
Kupxroga. Tennorsl pacTBOpeHusi, COJIbBAaTallMK, HEUTPATH3AUN

6.BTopoe Hawyasio TepMOAMHAMHUKH. MaremMaTuueckoe BBIPAXXEHUE BTOPOrO Hayaia,
dbopmynupoBku 3akoHa. OOparumbie ¥ HEOOpaTHUMBIE MPOIECCHl. JHTPOMHUS W €€ CBsA3h C
TEPMOJIMHAMUYECKON BEpPOSITHOCTbIO CHUCTEMbl. YpaBHeHUe bonbiimana. Pacuer wu3meHeHus
SHTPONMM JUIsl PA3IUYHBbIX HM30TEPMHUECKMX M HEU30TEPMUUYECKHX NPOLECCOB M XUMUYECKOU
peaxmun. AbcomorHas suTponus. [loctynar [lnanka.

7. TepmoauHamMuueckue moTeHuansl. JHeprus ['enpmronbia. Oueprus ['u66ca. Kpurepuit
JOCTHKEHUSI XMMHUYECKOro paBHOBecHs. I[IporHo3upoBaHHME HaNpaBi€HUsS CaMOIIPOU3BOJBHO
MPOTEKAIONIUX IPOLIECCOB B HM30JUPOBAHHOM U 3aKpbIToi cuctemax. CBoOOAHAas W CBS3aHHAs
9HEepruu. MakcuManbHas W MaKCHMajbHO ToJe3Hass pabora mpouecca. CraHmapTHas SHEprus
I'm60ca oOpazoBaHMs BEIIECTBA, CTaHAApTHAas OHHeprus [nO0ca OHMOJIOTMYECKOTO OKHCICHHS
BeulectBa. CrangaptHas sHeprus ['nboca peakuu.

8. TepmMoMHaMMKa XUMHUYECKOTO paBHOBeCHsA. 3akKOH JedcTByromux wmacc. KoHcTtanTa
XuMHu4eckoro paBHoBecus. Dakropsl, Biustomue Ha paBHoBecue. [Ipunmun Jle-Illatense-bpayHa.
Pacuer paBHOBECHOro BbIXOJAa NPOAYKTOB peakuuu. BiusHue Temmeparypbl Ha pPaBHOBECHE.
CnocoObl BBIYMCIIEHUS! KOHCTAHT PaBHOBECUS C HCIIOJIb30BAaHUEM TEPMOJUHAMUUECKHUX BEIUYUH.

9.TepmoauHamuka (a3oBbIX paBHOBecHid. OCHOBHBIE MOHATHUSA: (ha30Bble MNEpexoibl, ¢asa,
KOMIIOHEHT, YMCJIO HE3aBUCUMBIX KOMIIOHEHTOB, ()a30BOE€ PaBHOBECHE, YUCIIO CTENEHEH CBOOOJIBI.
[TpaBuno ¢a3 'n60ca.

10.®a3o0Bble paBHOBECHS] B OJHOKOMIIOHEHTHBIX cHcTeMax. CBsi3b MEXIy JaBJICHHUEM U
Temneparypoil a3oBeix nepexonoB. YpasHenue Knaysunyca-Knanelipona. ®a3oBble 1uarpaMMsl.

11.Juarpamma coctosiHusi BoAbl. (Da3oBble paBHOBECHS B JBYXKOMIIOHEHTHBIX CHCTEMax.

12.PacTBOpEl HIcaIbHBIE M pealbHble. PacTBOpHI JIeTyuux JKUAKOCTEH. 3akoH Pays.

Otkiionenus ot 3akoHa Payisi. AzeoTpornbl. PazneneHue a3eoTpoHbIX CMECEH.

13. IlepBbiit u BTOpo#i 3akoHbl KoHOBanoBa. BzanMonepacTBopuMble )KUAKOCTH. OrpaHUYeHHO

pacTBOpUMBIE KUAKOCTU. J{narpammel pactBopeHusi. CUCTeMbI C BEpXHEH, HUKHEH, ¢ BEpXHEH

Y HWOKHEW KpUTHYECKUMHU TEMIIEPATypaMU PACTBOPEHHUS.

14. JlnarpaMMbl IJ1aBKOCTH OWHAPHBIX CHCTEM.

15.IlpenmMer XMMHUYECKOH KHHETUKM W €€ 3HaueHue Uit Oumonoruu. Kunernueckas
KJIacCU(pUKaLUs XUMUUECKUX peakuuil. MomnekynsapHocTh peakiuu. CkopocTh peakiuu. OakTopsl,
BIMSAIONIME Ha He€. 3akoH AelcTByrommx macc. KoHcranta ckopoctH. KnHeTHueckue ypaBHEHUS.
[Topsinox peakuuu. [lepuon nomynpespaiieHusi. 3aBUCUMOCTh CKOPOCTH PEAaKIMK OT KOHIIEHTPAIUH.
Kunerndeckue ypaBHEHMsI peakluii IEPBOTO, BTOPOTO U HYJEBOT'O IMOPSIIKOB.

16. DkcriepuMeHTaNbHBIE METO/IbI OIPEEIICHNS CKOPOCTH M KOHCTAHThI CKOPOCTH PEaKLUU.

17. 3aBUCMMOCTb CKOPOCTH peakIuH OT TeMIepaTypsl. TemmepaTypHblii Kod(ppHUIHEHT
CKOPOCTH pEaKkllMd W €ero OCOOEHHOCTH JUIsi OMOXMMHUYECKuX TMpoueccoB. [loHsTue o Teopuu
aKTUBHBIX COYJapeHUH. DHEPreTHUecKui NpoQHIb peaklMu; SHeprus aKTUBALUHU; ypaBHEHUE
Appennyca. [lonstre o Teopun nepexoaHOro COCTOSIHUS. AKTUBUPOBAHHBIA KOMILIEKC.

18.Katanmu3. [T'oMOreHHBIH ¥  TeTEpOreHHbIM  Karaiau3. DHepreTHueckuil npoduib
KaTamuTudeckor peakuun. OcOOCHHOCTH KaTATUTHUYECKOM aKTUBHOCTH (DEPMEHTOB.

19. IlocnenoBarenbHble, MNapajUle]bHbIE M CONpPSDKEHHBIE peakiuu. LlenHble peakuuw.
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JlumuTupyromas craaus ciokHOU peakuuu. Peakiuu B pactBopax. DOTOXMMUYECKUE PEAKIUH.

20.06pa3oBanue pacTBOpoB. PacTBoprMOCTh. PacCTBOPUMOCTh Ta30B B KUAKOCTSAX, B3aMHAS
pPacTBOPUMOCTh  KUAKOCTEH, pACTBOPUMOCTh TBEPABIX BEIIECTB B JKUJIKOCTSAX, JIaBJICHHE
HACBHIIIEHHOT0 TIapa pa30aBlIeHHBIX PACTBOPOB.

21.PactBopbl  HeanekTponuToB.  KomnuratuBHble  CBOMCTBA  PACTBOPOB:  NOHWKEHHUE
TEeMIIepaTypbl 3aMep3aHUsl PACTBOPA, MOBBILICHHWE TEMIIEpATypbl KUIIEHUS PACTBOpPA, MOHUKEHUE
JMaBieHUsl TMapa, ocMoTHdeckoe naBieHue. Kpuomerpus. OOynuomerpusi. Ocmomerpus.
KonnmuraruBabie CBOMCTBA Pa30aBIEHHBIX PACTBOPOB JIEKTPOJIUTOB.

22.PactBopbI 351eKTpouTOB. CHUIIBHBIC AJEKTPOJIUTHI, Teopus Jledas-Xrokkens.

23.bydepnsie pacTBopel. Mexanus3m aercTBHs Oy(depHbIX cucteM. 3oHa OydepHoro neicTBus
u Oydepnas emkoctb. Pacuer pH npotonutnueckux cucrteM. 3HadeHue Oy(depHBIX CHCTEM s
OHOJIOrUH, XHMUH.

24.Y nenpHas 31EKTPOIPOBOJIHOCTh PACTBOPOB AJIEKTPOIUTOB, MOJIIPHAS AJIEKTPONPOBOIHOCTD
pacTBOPOB 3JIEKTPOJIUTOB,

25.0nekTpudeckue  TOTeHIWanbl Ha  (a3oBBIX  TpaHUIAx. YpaBHeHHe  HepHcra,
raJbBaHUYECKUM DJIEMEHT, 3JIEKTPOIHBIC TOTEHITUAIBI.

26.Knaccudukamnms 3J1eKTpoI0B.

27 IlpenmMeT KOJTOMIHON XMMHH, 3a7a4u, MeTo/bl. OCHOBHBIE 3Talbl Pa3BUTHUS KOJUIOUIHON
xumuH. [lpu3Haku OOBEKTOB KOJUIOMIHOM XMMHH. 3HA4YC€HWE KOJUIOMJIHON XMMHH B OWOJIOTHH.
[ToBepxHocTHas Heprus [ m60ca 1 MOBEpXHOCTHOE HATSKEHUE.

28.Ancopbuus. AncopOuus Ha TpaHUIle pacTBop-niap. YpaBHeHue [ 'nooca.

29. TloBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-HEAKTHBHBIC BellecTBa. VI3MeHeHHe
MOBEPXHOCTHOW aKTHMBHOCTH B TOMOJIOTHUYECKUX psgax (mpaBuio Tpaybe). M3orepma aacopOuuu.
OpueHTanis MOJEKYd B TOBEPXHOCTHOM CIIO€ M CTPYyKTypa OuomeMmOpaH. 3HaueHHe
a/ICOPOIIMOHHBIX TIPOIIECCOB IS KHU3HEIEATSITLHOCTH.

30. BMC. CpolicTBa cTyJHEH: CUHEPE3UC U TUKCOTPOIIHSL.

31.AncopOunoOHHBIE paBHOBECHS Ha HEMOJIBIKHBIX TpaHUIax pazzaena (as3. dusznyeckas
aacopOuusa u xemocopOumsi. AncopOiusi ra3oB Ha TBEpAbIX Tenax. AncopOuus W3 pPacTBOPOB.
VpaBuenne Jlenrmiopa. VYpaBHenue @DpeitHmxa. 3aBUCUMOCTh BEITWYUHBI  aIcOpOLMHM  OT
pa3nnuHbix (aktopoB. IlpaBuino BbIpaBHUBaHUS MONsApHOCTeH. I30upaTtenbHas ancopOuus.
[TpaBuno [Tanera-®asgnca. Kore3us, aare3usi, CMaYuBaHUE.

32.00mue mpeacraBieHUs W KiaccuUKaMs XpomaTorpa@uyecKux METOJOB MO TEXHHUKE
BBITMIOJTHEHUS U IO MeXaHu3My mpouecca. ['enb-xpomaTtorpadus. [Ipumenenne xpomatorpadpun s
MOJTyYEHUs, OUUCTKHU, pa3felieHus] U aHaju3a BEIIeCTB. 3HAUEHHUE aJCOPOIIMOHHBIX MPOLIECCOB IS
KU3ZHEJEATEIIbHOCTH.

33.Knaccudukamnust aucnepcHbix cucreM. Kmaccudukamnus TUCHEpCHBIX CUCTEM IO CTENEHU
JUCIIEPCHOCTH; TI0 arperaTHOMY COCTOSIHUIO (a3; MO CUjie MEXMOJEKYJISIPHOrOo B3aWMOJAECUCTBUSA
MEXy IUCTIepCcHOM (a30il u qucnepcuoHHoM cpeoi. [Ipupona KOMIOUIHOTO COCTOSHHUS.

34. TlomydyeHue M CBOMCTBA JIUCHEPCHBIX cHUCTeM. llomydeHue KOJUIOMAHBIX PacTBOPOB.
Juanus, sneKTpoananu3, yibTpaduibTpalus.

35.CtpoeHne KOJJIOMJIHOM MHIEIUIbl. ATperatuBHas YCTOMYHMBOCTH 30J€H, Koaryiasuus
nnodoOHbIX KoymousoB. [lopor koarymsauuu u ero omnpexaenenue, npasuio Ilymeue-Tapay,
B3aMMHAasl  KOaryJsus. Konnmounnas  3ammura. YCTOWYMBOCTD  JUCIEPCHBIX  CHCTEM.
CenuMeHTAIIMOHHAs, arperatuBHas M KOHICHCAI[MOHHAs YCTOMYMBOCTH JHO30Jel. DakTopsl,
BIIMSIOIINE HA YCTOMYMBOCTD aro3osen. Koarymsanms.

36.CtpoeHne JBOMHOIO 3JIEKTPUUYECKOTO CJIOS. ODJIEKTPOKMHETUYECKUH IOTEHLHAl U €ro
3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB, IKCIIEPUMEHTAIILHOE OIPEIETICHHE ETO.

37.MonekynsipHO-KUHETHYECKHE CBOMCTBA KOJJIOWHO-AUCIEPCHBIX CUCTEM: OpOYHOBCKOE
IBUKEeHHE, AUQQY3Us, OCMOTUYECKOE IaBJIEHHE, CEIMMEHTAI[MOHHOE paBHOBecue. OnTHUecKue
CBOMCTBa: paccenBaHue cBeTa (3akoH Pames). DnekTpoKMHETHYECKHe CBOMCTBA: 3neKkTpodopes u
AIIEKTPOOCMOC.

38.MukporereporeHHble CUCTEMBI, ux npupoaa u Pa3HOBHUIHOCTH.
[Tonryuenune,pu3UKOXMMHYECKHE CBOMCTBA W 3HAUYE€HHWE B MEIUIMHE a’po30Jiel, MOPOILIKOB,
CYCIICH3UM, DMYJIbCU U IIEH.
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39.Omynbcun: KiaaccUUKaIus, MOTYyYEHHE U MX CBONCTBA. DMYIJBraTopbl U MEXaHU3M HX
neiictBus. Tunm smynbscuif. OOparnenne (a3 3MynbCHil. YCTOWYMBOCTh 3MYJIBCUI U pa3pylLIeHHE
smyibcuil. KoanecueHmus.

40.CycrieH3un ¥ HMX CBOMCTBA. YCTOMYMBOCTL H  (AKTOpel €€  OIpeleNsonue.
CeauMEHTAIMOHHBIN aHalu3 cycrneH3ui. [1acTol.

41.ITonyuenue u cBoicTBa asposoieit. [Ipumenenue aspososneit. [Topomiku.

42. buonornuecku BaxkHbie Kojutouubie [IAB (Mbu1a, 1E€TEpPreHThl, )KeTYHBIC KUCTOTHI).

43. Ilensl: moyryuyeHue, TUIIBI, YCTOHYUBOCTD M pa3pylleHue, crabunu3anus neH. [lpumenenne
B OMOJIOTHH.

44 BpicokoMoleKyIsipabie coeaunenus. Knaccudukanus u meroas! noinyuenus. CTpoeHue u
dbopma MaKpOMOJIEKYJ. ArperaTHble COCTOSHUSL U CTPYKTYPHO-MEXaHHYeCKHE CBOICTBa
noauMepoB. PacTBopeHne n HaOyxaHUE BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN. TepMoanHamMuyeckas
YCTOHYMBOCTD UX pacTBOPOB. PAaKTOPHI YCTOWYUBOCTH.

45.CBoiicTBa  pacTBOPOB  TOJMMEPOB,  OCMOTHYECKOE  JaBJICHWE U  BS3KOCTb.
BricokoMouIeKy IsIpHbIE COEIMHEHUS KaK MOJIUAIEKTPONIUThI. M303ekTprueckas ToUKa U METObI e
ompezaeneHus. DNeKTpodope3 MOTUINIESKTPOIUTOB, €T0 METOABI U IPUMEHEHHE B (hapMaIleBTUICCKUX
uccleoBaHusIX. BricanuBanue moaTuMepoB U3 pacTBOPOB, KoallepBallys 1 3amuTHoe aeiicteue BMC
Ha KOJIJIOU/IBL.

Ipumepnvie 3a0anus

KonTponbHas paboTta «ArperatHble COCTOSHUS BEIIECTBAY
. Bapuanr 1

1. Kakue ra3sl cC4uTarOTCS HaeaTbHBIMU. [Ipy Kakux TemrepaTypax U JaBJICHUSX peaTbHbIC Ta3bl
BeyT ceOs Kak uaeaabHbie?

2. T'azoas cmech coctout u3 NO u CO2 Beruncnuts 06beMHOE cofiepkanue razoB B cMecu (B%),
€CJIM UX MaplualIbHbIC J1aBJIeHUs paBHbI cOOTBETCTBEHHO 36,3 u 70,4 xIla.

3. Bl BHecnn ¢ mMopoza (-27,3° C) B temmyro xomHaty (+27,3° C) Bo3xymmsi mapuk. B komMHare
ero oobem cran 8,23 1. KakuMm oH ObLT Ha ynuiie?

4. IlnotHocTh mo Bomopoay raza X pasHa 2,00. M3 cKoJbKHX aTOMOB COCTOUT MOJIEKYJia 3TOTO
raza?

5. 250 ma Bogoposa codpansl Haj Bojoi mpu 26°C u nasnennn 98,7 xI1a. JJaBnenne HACHIIIEHHOTO
napa BoAbl octaBisieT3,4 klla. Berancnute Maccy Bogoposa.

Paznmen 2
Tunosele 3agaun o teme: [lepBblil 3aKOH TepMOJAMHAMUKHU. TEIOEMKOCTh U TEIJIOTa HarpeBaHMUs.
Tepmoxumusi. 3akonsl I'ecca u  Kupxroga. II 3akoH TepMOAMHAMUKH. OHTPOMUS.
TepMmonuHaMUUeCcKUEe MOTEHIUATBI, XUMHUYECKOE CPOJCTBO. XMMHUYECKOE pPaBHOBECHE, KOHCTaHTa
paBHOBecus. CMENIeHNE XUMHUYECKOTO PaBHOBECHSI.

3amanwne. [lonp3ysice nanHbiMU Tabn. 1.1 u 1.3, BerumcauTe TeraoBo 3(Ppdekt, XuMHIEeCKoe
CPOJICTBO U KOHCTaHTY PAaBHOBECHS MPH CTAHIAPTHBIX YCJIOBHSIX M TIPH 3a7aHHOUN Temmeparype T.
Habop peakuuii u TemmepaTyp JIsl BBITIOJHEHUS TEPMOJAMHAMUYECKUX PACUETOB yKa3aH B TaOJHIle
1.2.
[lo mony4eHHBIM 3HAYEHUSAM TEPMOJUHAMUYECKHX XaAPAKTEPUCTUK OMPEIEIUTE TEPMOXUMUYECKUMA
THUI peakIliy, BO3MOXXHOCTh €€ MPOTEKaHUs MPU aIna0aTHBIX YCIOBUSX U B OTKPBITBIX CUCTEMAX, a
TaK)Ke YKOKHUTE Ka4eCTBEHHO TIYOMHY MPOTEKAHHS PEAKIMU MPH CTAHAAPTHBIX YCIOBUAX U TMPHU
3amaHHON Temmeparype. OrmnpenenuTe ONTHUMalIbHBIE YCIOBHS —BEJAEHHUS TIpoliecca, yKa3aB, Kak
YBEJTUYHUTH BBIXOJ MPOIYKTOB

Paznen 3.
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KoHnTtponbhas padota

1.PactBOp caxapa konmeHTpanuu 0,3 MOJb/J ToABEpraeTcss MHBepcUU B TeueHue 20 MUH Ha
35%.BprancanTh a) KOHCTAHTY CKOPOCTH; 0) BpeMsl OTyIPEeBPAILLCHUSI.

2. IIpu 150°C nekoropas peakuusi 3akaHuumBaeTcsa 3a 16 muH. [lpuHumas temmeparypHbIil
KOX((UIIMEHT CKOPOCTH PEaKIMH PaBHBIM 2,5, paccuuTaiiTe, yepe3 Kakoe BpPEeMsl 3aKOHUYUTCS 3Ta
peakuusi, eciiu mpoBoauTh ee pu 200°C.

3. Ilepmon mnomypacnmaga pagusi coctaBiasier 1590 ner. BplunciauTe KOHCTAHTY CKOpPOCTH
PaAMOaKTUBHOIO pacnaja v Bpems, 3a Kotopoe pacnajercs 20% uzoromna.

4. B cocyn oobemom 2 1 momectiim 0,53 mons Bomopoma u 0,3 monp azora. K momeHTy
paBHOBecust oopazoBanock 0,02 Monb aMMuaka. BerancanTe KOHCTaHTY paBHOBECHS PEAKIUU.

5. BpiuncnuTe paBHOBECHBIC KOHIICHTpAllMM Bojaopona M #oma B peakuumHz+l, «<2HI u
KOHCTaHTY PaBHOBECHsl PEaKIMH, €CIU HaudajdbHble KOHICHTPALMU BOJOPOJAA U HOJa COCTaBISIOT
0,08moun/m1, a paBHOBecHast koHteHTpanus HI cocrasisier 0,04 mosb/i.

6. PaBHOBecHBIE KOHIIeHTpanuu BemecTB B peakiuu 2S0,+02 <> 2S03 cocraBistor: SO2 -
0,0002 moms/i, O2 - 0,004 monw/a, SOz - 0,003 monb/n. Beraucaure HavadbHBIC KOHIICHTPAIMH
MCXOJHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHSI PEAKIIUU.

Pa3nen 4. Tect
s omeema na sonpocwvl uacmu ciedyem eblopamsv 00UH NPAGUTLHBILL OMEeN.

1. VYkaxure dazoBoe MpeBpalicHue:

1) pacTBOpeHuUEe KUCTIOPOia B BOJIE; 2) pacTBOpEHHE XJIOpHIa HATPUS B BOJIE;
3) pacTBOpEHHE XJIOPOBOAOPO/Ia B BOJIEe;  4) pacTBOpPEHHUE YIIIEKUCIIOTO Ta3a B BOJIE;
5) pacTBOpeHHE aMMHaKa B BOJIE.
2. JIUCTHIIALMS — 3TO METOJ| pa3CIICHUs] CMECEil, B OCHOBE KOTOPOTO JICXKUT:
1) paznuuHas TemnepaTypa KUIEHHs] KOMIIOHEHTOB
2) pa3nuuHasi INIOTHOCTh KOMIIOHEHTOB
3) pa3nuyHas paCTBOPUMOCTh KOMIIOHEHTOB
4) pa3IMYHOE arperaTHOe COCTOSIHME KOMIIOHEHTOB
5) pa3nu4HbIe pa3Mepbl YACTHI] KOMIIOHEHTOB
3.HaiiguTe cooTBeTCTBHE (CHHOHUMBI) MEXTY MIOHSATHUSIMHU U OMPEIEICHUSIMU MTPOLIECCOB:

1) accormarus A) Bo3roHKa
2) MACTUIUISIAS b) paznoxenue
3) cyOnumanus B) neperonka
4) KOHACHCAITUS I') ymiotHenue
J1) coenunenue
2 3 4
1

4. HeoqHOpOHBIE CMECH MOYKHO Pa3AeiIUTh C TIOMOIIBIO:
1) BeimapuBanust ~ 2) KpucTaumu3auu 3) GUIbTPOBaHUS
4) MTACTUIUISIIN 5) xpomarorpaduu

5. CornacHo npaBuity ¢a3 I'n60ca MakcHMabHOE YHCIIO CTETIEHEH cBOOO/IbI B OHO-
KOMIIOHEHTHOH 3-X (ha3HOl cucTeMe paBHO:
1) 0 2) 1 3) 2 4) 3 5)4

6. CormacHo nepBoro 3akoHa KoHoBaioBa rpu q00aBieHNH KOMIIOHEHTA B PacTBOP,
coJiepKaHue ero B nape Oyzaer OoJiblie, €CIU OH:
1) moHmXaet TeMneparypy KuneHus; 2) TOBBIIIAET TEMIEPATYPY KUIICHUS
3) monHmkaet oO1iee 1aBJIeHUE Tapa HaJl pacTBOPOM
4) yBenn4yMBaeT KOHLIEHTPAILIMIO pacTBOpa;  5) MOBBILIAET TEMIEPATYPY 3aMep3aHUs

18



7. CopepxaHue rekcaHa B coctaBe napa Haja 60% pacTBopoM (CM. [uarpaMmy) COCTaBIIsieT:

1) 20% b

2) 40% s

3) 25% OHHER

4) 60% ? &

5) 10% o \
'700 20 40 60 80 100
Gty Cocmab,rmon. % CsHyg

Paznen 5. KontposbHas pabota

1.PactBOp, comepkammii 0,512 t nHeanekrponura B 100 r OeH3oma, KpUCTAJUIM3YETCS INPH
5,296°C. BbluncnuTe MOJISIPHYIO MacCy pacTBOPEHHOI'O BEILIECTBA.

2.BeluncinuTe TeMnepaTrypy Kpuctaiauzanuu 2% BOJHOTO pacTBOpa 3TaHoJIa

3. Briuucnure temmepaTypy KHUIEHHUS pacTBopa, cojaepskamero 5,05 r xmopmerana B 120 r
areToHa.

4. IIpu xako¥ KOHIIEHTpAIMK HOHOB Zn2+ (MOJIB/T) MOTEHIIHAN ero 3ekTpoaa Oyner Ha 0,015 B
MEHBIIIE €r0 CTAaHAAPTHOTO ANEKTPOJAHOTO NoTeHIana?

5. CocraBbTe CXe€My, HANMIIUTE YPAaBHEHMs IEKTPOAHBIX IpoueccoB U Bbruucaure I/C
raJbBaHUYECKOTO AJIEMEHTa, COCTOSIIEr0 W3 KaJAMHEBOTO 3JiekTpona morpyxenHoro B 0,01 M
pacTBOp HUTpATa KaJMus, a BTOPOH U3 MarHUEBOro 3JeKTpoja, norpyxenHoro B 0,001M pactBop
HUTpaTa MarHusl.

9. Paccuurtath ocmotrueckoe napienue 1M pactBopa rioko3bl mpu 25°C

Pa3znen 6. OTBeThTE Ha BOMPOCHI TECTA
1. JI;1st mOTMMEPOB € CETYATON CTPYKTYPOU XapaKTEPHO YMEHBIIIEHUE
* IPOYHOCTHU *CTEPEOPETYISIPHOCTH
* CTENEHU MOJIMMEPHU3ALINN *3JTACTUYHOCTH
2. J1ns 307151 noauaa cepedpa, MoJlydeHHOT O 10 YpaBHEHUIO
AgNO3 +KI(u36n1ToK)—Agl +KNO3,
HaWTYYIIUM KOAryJIUPYIOIIUM JeHCTBHEM 00J1aaeT HOH
* Al3+ «Mg2+
» Ca2+ *Na+
3. O6pa3zoBaHUEe KOJUIOHTHOTO PACTBOPA BO3MOKHO 110 PEAKIIHH
* KOH+H2S04— *CI2+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBenuueHueM TeMIiepaTyphl yeiabHas TOBEPXHOCTHAS SHEPTHUS
* HE U3MEHAETCS *M3MEHSETCS] HEOJHO3HAUHO
* YMEHBILIAETCS *YBEINUNBACTCS
5. Konnmounnas yactuua, oopasyromascs B pe3yabTaTe B3auMOJICHCTBUS
MOJIU/1a KaJIusl ¢ M30BITKOM HHUTpaTa cepedpa,
* SIBJIACTCS DJIEKTPOHEUTPATILHOU
* UIMEET OTPULATEIbHBIN 3apsij
* UMeEET MOJIOKUTENbHBIN 3apsi]l
* BBINAJIa€T B OCAJ0K
6. Jlos1 307151 momaa cepedpa, MoydeHHOTO 110 YPaBHEHUIO
AgNO3 +KI(u36n1ToK)—Agl +KNO3,
HaWIY4IIUM KOAaryJIUpYyIOIIUM JeiCTBHEM 00J1ajaeT HOH
* Al3+ «Mg2+
» Ca2+ *Na+
7. O0pa3oBaHue KOJUIOMTHOTO PACTBOPA BO3ZMOKHO IO PEAKIINU
* KOH+H2S0O4— «CI12+KOH—
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* AgNO3+KI— *MnO2+HCl—

8. C yBenuueHneM TeMIiepaTypbl yaeabHasi TOBEPXHOCTHAS SHEPTHUS

* HE U3MEHSETCS *U3MEHSAETCSl HEOJHO3HAYHO

* YMCHBIIIACTCS *yBEITUIHBACTCS

9. Konnounnnas yactuua, o0pa3yromascst B pe3yabTaTe B3auMOJICHCTBUS

MOIUJIA Kanusl ¢ U30BITKOM HUTpaTa cepedpa,

* SIBJIACTCS DJIEKTPOHEUTPATILHOU

* IMEET OTPHUIATEIBLHBIN 3apsi

* UMEET MOJIOKUTENIbHBIN 3apsil

* BBINAJIa€T B OCAJ0K

10. 3aBucUMOCTb BEJIMUUHBI aICOPOIIMH OT PAaBHOBECHON KOHIEHTPALIUU

WJTY TIapLHAIBHOTO JIABJICHUS MPU MOCTOSHHOU TEMIIepaType Ha3bIBACTCS

* a11abaToM *M30X0POii® U30TEPMOI *H300apoit

11. CBeToBO# MOTOK IIPH MPOXOKICHUHU Yepe3 KOJJIOUIHBIA PacTBOP

Mo/iBepraercs

* HHTEPPEPEHITUH *aICOPOITIH

* Tu(PaKIUOHHOMY PACCESIHUIO *(IIyOPECIICHIINH

12. Kpucramdeckue moJuMepsl B OTJIIHYHUE OT aMOP(HBIX 001a1af0T

* HHTEPBAJIOM TEMIIEPATYPhl Pa3MsTUCHUS

* OIIPE/ICIICHHBIM 3HAaU€HUEM TeMIIepaTyphl IJIaBICHUS

* TEMIIEPATYPOIl IUIABJIEHUSI, 3ABUCSLIEH OT HarpeBaHUs

* HEONPE/ICIICHHBIM 3HAU€HHUEM TeMIIepaTyphl IJIaBICHUS

13. Kosonanas 9acTuia, 00pa3yromascst B pe3yJibTaTe B3auMO/IeH -

CTBUS pacTBOpa XJiopuaa 6apus ¢ u30bITKOM CEpHON KHUCIIOTHI,

* SIBJISICTCS DJIEKTPOHEUTPAIBHON * UMEET OTPULIATEIIbHBIN 3apsi]]

* UMEET MOJOKUTENbHBIN 3apsi]l *BbIMAIAET B OCAT0K

14. Peakuueil mOJTUKOHIECHCAIIMH MOYKHO MOTYYUTh

* OJIUCTUPOJ *HEUIIOH

* Te(DJIOH *TIOJIMHUTPUIT

15. /IpIM ¥ TyMaH OTHOCSITCS K IUCTIEPCHBIM CHCTEMaM THUIIa

* SMYJIbCHUS *TIEHA® 30J1b *a3pP030J1b

16. IIpotecc 00beAMHEHNS KOJUIOMAHBIX YacTUIl B O0Jiee KpyTHbIE

HA3BIBACTCS® METITU3AINS *CSIMMCHTAIMS® KOAIlePBaIlUs *KOaTyJISIIHS

17. TlponykTamu, BBIACTSIOMIMMUCS HA HHEPTHBIX SJIEKTPOJaX MPH

AJIEKTPOJIN3€E BOJHOTO pacTBOpa cysibdara Meau, SBISIOTCS

*H21 02 +Cun 02+ Cuu SO2 *Cuu H2

18. OcoOEHHOCTHIO PEeAKIINH ITOJIMMEPHU3AIIH, OTIIMYAIOIICH €€ OT

peaKuy NOJTUKOHICHCAIIUH, SIBISETCS

* 00pa3oBaHue Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHE MOOOYHBIX HU3KOMOIIEKYJISPHBIX TPOAYKTOB

* OTCYTCTBHUE Pa3BETBJICHHBIX CTPYKTYP

* 00pazoBaHre MOOOYHBIX HU3KOMOJIEKYJISIPHBIX IPOTYKTOB

19. BemecTBo, 00J1a1aro1ee MOrIOTHTENLHON CITOCOOHOCTRIO, HA3BIBAETCS

* afcopOep *aicopOTUB® aicOpOEHT *aacopoar

20. Non, ancopbupyeMblii Ha MOBEPXHOCTH SAPA U OTIPEICIISTFOIINI

3apsij] KOJUIOWTHOW YacTHUIlbI (TPaHyIbl), HA3bIBACTCS

* KOAryJIMPYIOLTUM *TIOTEHITUATIONPEEIISTFOIITAM

* aJICOPOUPYIOIINM *TTIOBEPXHOCTHBIM

21. ]JIns MOBBIICHUS TEMIIEPATyphl KUTICHHsI pacTBopa Ha 1,04°C

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

PEHHOTO B HEM HEDIJIEKTPOJINTA COCTaBUIIA MOJIB/KT

22. Meroa TmONyYeHUs KOJUIOMAHBIX YacTHIl, OCHOBAaHHBIA Ha (UINYECKOM IPOOJICHUU
KPYITHBIX YaCTHII, Ha3bIBACTCS

* TUAPOJIUTUIECKUM °*TICTITU3ALMOHHBIM
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* KOHJICHCAIIHOHHBIM *MCTIEPCUOHHBIM

23. Ypasuenue © = CRT(3axoH Bant-I'odda), xapakrepusyroiiee

3aBHUCHUMOCTh OCMOTHYECKOI'O AaBJIEHUS OT KOHLIEHTPALIUU TeMIIEepaTyphl,

MPUMEHUMO® TOJIBKO K PaCTBOPaM HEAJIEKTPOJIUTOB

* K JIIOOBIM PacTBOpaM * K pacTBOpPaM CJIa0bIX 3JIEKTPOIUTOB

* TOJIBKO K paCTBOPaM CHJIBHBIX 3JIEKTPOJIUTOB

24. VI3aMeHeHne CMaurMBaeMOCTH TBEPABIX Tell o nericteuem [TAB

UCTOJB3YIOT MPU® BOCCTAHOBJIEHUN METAIIIOB *(JIOTALUU Py

* PaCTBOPEHUH 3JIEKTPOJIUTOB *CUHTE3€ aMMUaKa

25. PazpymienneM noiauMepoB MO/ IeHCTBUEM (PU3UKO-XUMHUECKUX

(hakTOpOB Ha3bIBACTCS® NECTPYKLHUS *ACBYIKaHU3ALINS

* IecTaOMITN3aIHs *IeCOPOIHS

26. OnuroMepsl OT MOJIMMEPOB OTINYAIOTCS

* IPOCTPAHCTBEHHBIM CTPOCHUEM *XapaKTEPOM CBS3EH

* MEHBIIIEH MOJIEKYJISIPHOW MacCcoi *IIpupo0ii MOHOMEpPA

27. KomougHbIe 4acTUIIbI, B KOTOPBIX PACTBOPHUTENH (BOA) B3aMMO-

JEHCTBYET C sipaMH KOJUIOMIHBIX YaCTHII, HA3bIBAIOTCS

* TUAPOPUIBHBIME * TETEPOTeHHBIMU

* TUAPOTEHHBIMH *THAPO()OOHBIMU

28. dusnyeckas aacopOLusi OT XUMUYECKOM OTINYAeTCs

* HU3KHUM TETUIOBBIM 3(h(hEeKTOM U 00paTUMOCTHIO

* BBICOKUM TETIOBBIM 3((HEKTOM 1 HEOOPATUMOCTHIO

* BEICOKUM TEIIOBBIM 3((EKTOM U 00paTHMOCTHIO

* HU3KUM TETUIOBBIM 3((HEKTOM B HEOOPATHMOCTBIO

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

BoJIbI 3amep3aeT npu —1,86°C (Ku20 =1,86 rpagxkr/moiib), paBHa

* 116 29+ 58 232

30. ITonumepsl, oOpa3yromirecs B pe3ylibTaTe CIIUBKY IeTel MpH

BYJIKAHU3AIIUH U TIPU TIOTYIEHUN TEPMOPEAKTUBHBIX CMOJI, HA3BIBAIOTCSI

* TEPMOIIJIACTUYHBIE *CTEPEOPETyIIPHBIC

* pPa3BETBIICHHBIE *CETUATHIC

31. Koarynupyroiiee n1eiicTBrEe Ha 30J1b, TOTYYSHHBIN IO PEaKIuu

AgNO3+NaCl (u36b1T0K)—>AgCl+NaNO3,

OyayT OKa3bIBaTh

* KATHOHBI JIEKTPOJIUTA *KaTHOHBI 1 aHUOHBI OJTHOBPEMEHHO

* AaHWOHBI AJIEKTPOIIUTA *HEUTPAIbHBIE MOJIEKYJIbI

32. B kauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKITUH MTOJIMKOH-

JeHcanuu yaie Bcero oopasyercsae NaCl «H2Se CO2 H20

33. TIoBepXHOCTHO-aKTUBHBIM SIBJISICTCS BEMIECTBO, (hOpMYJia KOTOPOTO

UMEETBU]

* C17H35COONa «CH3COONa

* Na2S04 -H2S04

34. HeliTpanuzanus >1MeKTPUIECKOTO 3apsa U yJalleHHue THAPaTHOM

000JI0YKH KOJIIOUTHON YaCTHUIIBI BEI3BIBAET UX

* riepepacmpeielieHle *pa3pylieHue

* [Iepe3apsIKy *CTaOUITN3AIHIO

35. OCHOBHO#1 XapaKTePUCTUKOMN TUCIIEPCHON CHCTEMBI SIBIISICTCS
YaCTHI] TUCTIEPCHON (a3bl

* opMa *KOJTUIECTBO

* Macca *pazMep

36. [Tpu mosTHOM (hepMEHTATUBHOM THIPOJIN3E OEITKOB 00pa3yeTcst CMeCh

* AMHUHOB *KapOOHOBBIX KHCIIOT

* AMUHOKHCJIOT *YyIJIEBOJIOB

37. [lns mpouecca aacopOLuu CripaBe BBl COOTHOLICHUS
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*AG <0; AS <0 *AG > 0; AS <0

*AG <0; AS>0AG>0; AS» 0

38. Meroa aHanu3a, OCHOBAHHBII Ha 3aBUCUMOCTH 3JIEKTPOIIPOBO/I-

HOCTH PAacTBOpa OT KOHIICHTPALIMH SJIEKTPOJIUTA, Ha3bIBACTCS

* KYJIOHOMETPUS *TIOTEHLIUOMETPUS

* KOHYKTOMETPHSI *TIOJIsIporpadust

39. JIns moay4eHust UCKYCCTBEHHBIX OJUMEPOB UCTOIb3YIOTCS pEeaKIUU

* MOJIMKOH/ICHCAIIUU U THIPOJIK3a

* MOJIMMEPU3ALIUU U dTePUPUKALTUN

* MOJTUMEPU3ALINH U TTOJTUKOHICHCAIIUU

* IOJIMMEPU3ALUU U U30MEPHU3AIUU

40. B x0oJu1OMTHOM pacTBOpE, MOTYIYCHHOM IIPH B3aUMOJICHCTBUU

n30bITKa MOM/IA KISl C HUTPATOM cepedpa, MOTEHIUATONPEIEISIOIINM

spisiercs noH® K+ *NOsz— Ag+ e+ J —

41. KonnyecTBEHHON MEPOid acOpOIIUU CIY)KUT BETMYNHA, CTMHUIICH

U3MEPEHUS KOTOPOH SBIAETCS

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

42. I'pyboaucnepcHble CUCTEMBI, B KOTOPBIX TUCIEPCUOHHOW Cpelod SBISETCS KHUAKOCTh, a
JUCTIEPCHOM (a30if — TBEpI0€ BEIIECTBO, HA3bIBAIOTCS

* CYCIICH3USIMU *a3PO030JISIMU

* SMYJILCUSMU *TICHAMH

43. B MeTo/ie 9KCTPaKIIMK B KAUECTBE KCTPATCHTOB Yallle APYTUX UCIIONb3YIOTCA

* CWJIbHBIE KHCIIOThI *HEOPTraHUYECKHUE BEIIEeCTBA

* CUJIbHBIE OCHOBAHUS *OPTaHUYECKUE BEIIECTBA

44, Tlpu nOpOXOXJIEHWHU CBETOBOTO TOTOKA Yepe3 KOJUIOWIHBINM pacTBOp HabtomaeTcs
TU(GPaKIIMOHHOE pacCesTHUE CBETa, HA3bIBAEMOE

* konyc Ctokca *konyc Tungans

* 3ppext Panes *adpdext Ulynpua-Iapau

45. MerogamMu KOHAYKTOMETPHUU MOKHO aHAJIM3UPOBATH TOJILKO BEIIECTBA, SIBISIOMIAECS

* KOJUIOUJAMH *BBICOKOMOJIEKYIISIPHBIMU

* IUPJIEKTPOJIUTAMHU *3JIEKTPOJIUTAMU

46. Meron KylIOHOMETPHUH OCHOBAaH Ha 3aBHCHMOCTH KOJHMYECTBA BBIACIUBIIETOCS Ha
AJIEKTPOJIaX BEIIECTBA OT

* MOTEHIIMAJA YJIEKTPO/Ia *KOJTNYECTBA ANEKTPUUYECTBA

* iHBI BOJIHEI *DJIC

47. B chekTpalbHBIX METOJaxX aHalM3a BEJIMYMHOHN, MPOMOPIMOHATBLHON KOJIUYECTBY
OTIPEIETIIEMOTO BEIIIECTBA, SBIISETCS

* ONTHYECKasl MJIOTHOCTh *CUJIa TOKa

* HAMPSDKEHUE TIO0JIS *3JIEKTPOIHBIN MOTEHITHAAT

48. Pabota, HeoOxoaumas Jisi 00pa30BaHUsl €IMHUIILI TUIOMIAN TTOBEPXHOCTH pasaena ¢as,
Ha3bIBACTCS

* SHEpPruell pacliupeHus *y1eIbHON MOBEPXHOCTHIO

* IOBEPXHOCTHBIM HATSHKEHUEM *TIOBEPXHOCTHBIM TTOTCHITHATIOM

49. PactBop amerona B 200 r Bombl (KpH20=0,52 rpaaxKr/Moib)KUIUT TpU TeMIepaType
100,26 -C. Macca anieToHa B BOJi€ paBHa

*29r58r

*1,5r87r

50. CyMmMapHBIif 3apsi/] BCEX 4acTHUIl, 00Pa3yIOIIUX MHUIIEILTY,

* paBeH HYJIO *ipo0Has BEIUYUHA

* MOJIOXKUTEIICH *OTPHUIIATEIICH

51. Meton ompeneneHUs BEMIECTB, OCHOBAaHHBIM Ha WX Pa3IMYHOM CIIOCOOHOCTH
azcopOUpoBaThCs, HA3BIBAETCS

* xpoMaTorpadus *tonorpadus

* oJisiporpadust *crnexTporpadus
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52. bydepHbiMu cBOCTBaMH 00J1a/1a€T PAaCTBOP, COACPIKAIINI BEIIECTBA

* CH3COONa u CH3COOH *Na2S04 u H2S04

* KCluHCI «CH3COOH uNaCl

53. YpaBHeHue peakiuu, Ak KOTOPOU SHTPOIUS YMEHBIIIACTCS, UMEET BH]T

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

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

54. MeTo1, OCHOBaHHBINM Ha MOTJIONICHUH (aCOPOIIMH) SJIEKTPOMArHHT-

HOTO M3JIyYCHUS aTOMAMH BEIIECTBA B CBOOOTHOM COCTOSIHUU, HA3bIBACTCS

* ATOMHO-3/ICOPOLIMOHHBIM *3MHUCCHOHHBIM

* CIIEKTPOPOTOMETPUICCKUM *JTIFOMHHECIIEHTHBIM

55. TIpumepoM cuctembl, B KOTOPO# AucriepcHast paza u JuCIepCcruoH-

Hasi cpefia — )KHUJIKOCTH, SIBIISTFOTCS

* B30UTHIE CIMBKH *MaliOHE3

* a’PO30JIb *)KeIIe

56. MeTtoa, 0OCHOBaHHBIM HAa U3MEHEHUH JIEKTPOIIPOBOIHOCTH PaCcTBO-

POB HJTH PACILIABOB JJICKTPOIMTOB, HA3bIBACTCS

* KyJIOHOMETpUEH *criekTpodoToMeTpueit

* KOHIYKTOMETPUEH *TIOTEHIIMOMETPHUEH

57. BemectBa (aacopOCHTHI), CHOCOOHBIE OOMEHHBATHCS HMOHAMHU CIIOABIDKHON (a3oid,
HA3bIBAIOTCS®* HOHUTAMU *OCAJAUTEIISIMU® SKCTPAreHTaMU *HOCUTEIISIMU

58. Ilpum yBelMYEeHHWHM KOHIEHTpPAlMM BelIecTBa (aICOPOMPYIOIIErocss OTPHUIATEIHHO)
MOBEPXHOCTHOE HATSKEHHE PacTBOpa

* YMCHBIIIACTCS

* MEHSETCS HEOJTHO3HAYHO

* YBEIIMYNBACTCS

* CHayaJjia yMEHBIIAETCs, a TOTOM YBEITUYHUBAETCS

59. MunnMaibHas KOHIIEHTPALUS 3JIEKTPOIUTA, HEOOX0IuMast

JUTS KOAryJISIIUH OMPEIeTICHHOT0 KOJIMYeCTBa KOJUIOMIHOTO PacTBOpa 3a

OTIpeICIICHHBIA TPOMEXKYTOK BPEMECHH, HA3bIBACTCS KOa-

TYJISIIIH

* IOPOrOM *KOHCTAHTOM

* KOO PHUIMEHTOM °*TIpE/IeTIOM

60. MeTo/1 BOBTAaMIIEPOMETPUN OCHOBAH Ha MPSMO MPOMOPIIHOHAIEHON 3aBUCHIMOCTH MEXITY
KOHIIEHTpaIluel BellecTa u

* CWJION TOKA *HANPsHKECHUEM

* yactorou *3J]C

61. Ecu 111 HEKOTOPO# peakiuu AH°= —50kI>x/Moib, a ASP= —100 JTx/MonsxK, To oHa

* HaXOJIUTCS B KOJIEOATETFHOM PEXUME

* MPOTEKACT B 0OpATHOM HAIPABIICHUU

* HaXOJIUTCS B PAaBHOBECUU

* MPOTEKAET B MIPSIMOM HAIPABIICHUU

62. MeTo/ BBIAICTIEHUS] BEIIECTB, OCHOBAHHBIM Ha WX CIHOCOOHOCTH MEPEXOJUTh U3 TBEPIOTO
COCTOSTHUS B Ta3000pa3HOE IMPU HEBBICOKUX TEMIIepaTypax, Ha3bIBacTCs

* TUCTHILISIIIUS *IKCTPAKIIUS

* cyOmuMarus *xpoMarorpadus

63. OCHOBOI1 KyTOHOMETPUUYECKOTO METO/Ia aHAIH3a SBJISIETCS YpaB-

nenue* ['ecca *@apanes *« Hepracra JlamGepta — Byrepa-bepa

64. KoHiieHTpalus moBepXHOCTHO-aKTUBHOTO BEIIIECTBA B TTIOBEPXHOCT-

HOM CJIO€ B CPABHCHHH C €r0 KOHIICHTpAIUeH B 00beMe

* OJIMHAKOBAsI *MEHSETCSl HEOJTHO3HAUHO

* 3HAYMTEIHHO HIDKE *3HAYMTEIILHO BBIIIIC

65. Cpenu nepeyrcieHHbIX TOHATHH XuMud BMC nuniHuM siBnsieTcst

* TOMOTIOJIMMEPH3AITHUS *COTIOJTUMEPH3AITHS

* cyOnmUMAIIHS *TIOJTMKOH/ICHCAIUS
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66. PaznmmuHas okpacka IUCIIEPCHBIX CUCTEM 3aBUCUT OT
THCTIEPCHOM (ha3bl

* pa3Mepa yacTHIl *(OpMbI YaCTHUIL

* SHEPTUU YaCTHUI[ *CKOPOCTH JBUKCHUS

67. i KONWYECTBEHHOI'O OMNMCAHMs Mpolecca aJcopOIMU HCHOIB3YIOT SMIUPHUYECKYIO
opmyiry

* Pebunpepa *bpynayzepa

* Tennepa *®@pennumxa

68. 3aBUCHMOCTb KOJMYECTBAa MOTJIOUICHHOIO 00pa3loM H3IY4eHHUS OT KOHIIGHTpalMU U
TOJIIIMHBI TOTJIOIIAIOIIETO CJIOSI OMHMCHIBACTCS 3aKOHOM

* Ban-/lep-Baanbsca *Bant-I'odda

* Ditamreiina *Jlambepra — byrepa-bepa

Cocrasutens (n): MsanoB @.U.- npodeccop kad.EHJI, n-p xum. Hayk

(pamunus, unuyuaner u donxcrocms npenodasamens (ei))
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