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1 leab AUCHUNIUHBI.

B pesynbraTte OCBOEHHMsS JaHHOM IMCUMIUIMHBI Y OOYYaroLIerocst IOJDKHBI OBITH

c(OpPMHUPOBAHbI KOMIIETCHIIMA OCHOBHOW MPO(ECCHOHAILHOW 00pa30oBaTeIbHON HPOTrPaMMBI
OakamaBpuarta (nanee - OITOIT): ITK-3.

CopepxaHue KOMIIETEHIMI KaK [IJIaHUPYEMbIX PE3yJIbTaTOB O0yUEHUs 10 TUCLUIUIMHE

cM. Tabmunsl 1, 2 u 3.

1.1®opmupyemble KOMIETEHITUH
Tabmuma 1 - ®opmupyempie AUCITUTUTMHON KOMIICTCHITUH

HanmenoBanue Buja HauMeHnoBanue Kon 1 Ha3Banye KOMIIETCHIINH
KOMICTCHITNH KaTeropuu (TPYIIIbI)

KOMIIETEHIINH
[Mpodeccrnonanpuas [MIK-3 CrocoOeH HCrmonp30BaTh 3aKOHbI

W METOJBl MaTeMaTUKH, €CTECTBCHHBIX,
T'YMaHHUTApPHBIX U DKOHOMUYCCKHX HAYK|
110)
3aaa4, IPUMCHATH HAa IMPAKTUKE HABBIKH
MPOBEICHUS u
HCCIICIOBAHUIA, B
AKCIEPUMEHTAIBHBIX

peumieHnd  MPOECCHOHATbHBIX|
OIHCaHUs]

TOM YHCJIC]

1.2 leckpunTOPHbIE XaPAKTEPUCTHKH JOCTHKEHUS] KOMIIeTEeHM i
Tabnuma 2 — JleckpUnTOpHbIE XapaKTEPUCTUKNA KOMIIETEHUUH, (OpMUpPYyEMbIe AUCIUILTUHON

Konx n nassanme
KOMIIETEHITUHA

HeckpunropHsie
XapaKTEepPUCTUKHU IO
OITOIT

JIMCIMITUHBI ¥ IPAKTHKH,
¢dopmupyromnue kommnerenuuo OIMOIT

[IK-3 CnocoGeH ucnoyib30BaTh
3aKOHBI M METOJbl MaTeMAaTHKH,
€CTECTBCHHBIX, TYMaHUTAPHBIX U
SKOHOMHYECKUX  HayK  Tpu
pemeHuu  MpodeccuoHaIbHBIX
3a/la4y, MPUMEHSATh Ha MPaKTHKE
HABBIKW TIPOBECHUS W OIHCAHUS
UCCIIEIOBAaHU, B TOM 4YHCIIE
IKCIIEPUMEHTAITLHBIX

IK-3.1 Ucnonp3yer
METOJIbI pelIeHus 3a7a4
B obnactu
TexXHOC(epHOH

0€30macHOCTH c
MOMOIIBI0 3aKOHOB U
METOAO0B MaTEMAaTHUKU,
€CTECTBEHHBIX,

T'YMaHUTAPHBIX 51

9KOHOMHYCCKUX HAYK

K.M.04.01 BBenenue B
PO eCCHOHANBHYIO 1ESTETbHOCTD
K.M.04.03 ®uszuka

K.M.04.04 Xumus

K.M.04.05 Temnopuznka u
THIIPOTa30AMHAMHUKA

K.M.04.10 DJeKTpOHHKA u
3IEKTPOTEXHUKA

K.M.04.07 Metponorus, cranjapTu3anus u
CepTUPHUKAIIHS

K.M.04.11 Teopus ropeHus u B3pbiBa
K.M.04.15 HN30panHbIe TJIaBbI
puznueckoi xummnu

KM.04.1B.01.01 Opranuzauust Hay4dHO-
UCCJIEJOBATEILCKOH 1EATEIbHOCTU
K.M.04.11B.01.02 ITatenTOBeACHUE
K.M.09.02 Oxpana okpy»Karomiei cpeapl Ha
00BEKTaX SKOHOMHUKHI

K.M.10.02(IT) ITpomsBocTBEHHAS
npakTuka. [IpodunbHas npakTuka.
K.M.11.01(J) [ToaroroBka k mponemype
3aIIMTHI U 3aIUTa BBITYCKHOH
KBIM(HUKAIMOHHOHN pabOTHIL.




Tabnuua 3 — 3Hanus, yMEeHUs1, HABBIKH, (popMUpyeMble TUCHUILITHHOM

Kon u Ha3BaHue | MHOuKaTopbl AocTKeHUs | 3HaHMs, YyMeHus, HaBblku (3YB),
KOMITETCHIIUHT KOMIIETEHIINH, dbopMupyeMbIe TUCITUTUIMHON
3aKpEIUICHHbIE 3a
JUCHUMIIMHON

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

WCIIOBb30BaTh 3aKOHBI U | METOJbI PEUICHUS 3a/Ja4 B | -OCHOBHBIE 3aKOHBl XHMHYECKOM W

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

€CTECTBEHHBIX, 0€30IaCHOCTH C TOMOIIBIO | XUMUYECKOM KHUHETUKA U KaTalluza,

TYMaHUTAapHbBIX U | 3aKOHOB u METOJIOB | MEXaHU3MOB  XUMHUYECKHX PEaKLUi,

SKOHOMUYECKUX HayK | MaTeMaTHKH, TEOpUU  PAcTBOPOB U (Ha30BBIX

pu PELICHUH | ECTECTBEHHBIX, PaBHOBECHI, 3JIEKTPOXUMHUH.

npodeccuoHaTbHBIX ryMaHUTapHBIX u | YMeTb:

3a1a4, MPUMEHATh Ha | SKOHOMUYECKHX HAyK -penath TUMOBbIE (UZUKO-XMMHUYECKUE

MPaKTUKE HaBBIKH 3a/1auu, OTIPENIETIATh KOHCTaHTbI

MPOBEACHUS U ONHCAHUs PaBHOBECUM M CKOPOCTEH XUMHUYECKUX

HCCIEAOBAaHUM, B TOM peakuui.

qucIe Bnaners:

AKCIIEPUMEHTAIbHBIX -METOJIaMH pacyera
TEPMOJANHAMUYECKUX napameTpoB
peakuuii, MeToJaMH MOJICTUPOBAHUS

XAMHUYECKAX MPOIECCOB U MOCTPOCHHUS
JIrarpaMm

2 O0BbEM M TPYI0EMKOCTb JUCHMILIMHBI 110 BUaM YUeOHbIX 3aHSITHIA.

DopMBbI IPOMEKYTOYHOM aTTECTALUU.
Tabnuma 4 — O6beM U TPYAOEMKOCTh AUCHUIUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

06 . O6béM yacoBmo popmam
mas TPYIOEMKOCTb M BHJIbI y4eOHOH paboThl MO Y —
JUCLUIUIMHE, TPOBOIMMBIE B pa3HbIX (popmax 050 0300 350
1 OGmias TpyJ0€MKOCTh AUCITUTUIMHBI 72 72
2 KonrakTHas pabora oOyyaromuxcs C IpernojaBareieM 36 4
(o BuIaM y4eOHBIX 3aHATHI) (BCETO)
AynuTopHas pabota (Bcero): 36 4
B TOM YHCIIE:
JIEKITUHA 18 2
IIPAKTUYECKUE 3aHITHSI, CEMUHAPbI 18 2
MPAKTUKYMBI
nabopaTopHble padoThI
B MHTEPAKTHUBHOM (hopme
B JICKTPOHHOU (hopMme
3 CamocrosiTenpHas paboTa 00yJaromuxcst (Bcero) 36 64
4 TlpomexkyTodyHass aTTecTaluss oOydarorierocs- 3auet/ 4
00bEM 4acoB, BBIJICTICHHBINA Ha MPOMEXKYTOUHYIO aTTECTALIUIO:




3. YueOHO-TeMaTHYeCKAU IJIAH U COJIePKaHue JUCHUILIMHBI.

3.1 YyeOHO-TEMATHYECKUM IJIAH

Tabmauia 4 — YueOHO-TEMaTHUECKHI IIJIaH

JUTsl OYHOM (hOpMBI 00yUCHUS

Buabl yueOHbIX 3aHATHH, BKJIKOYAS
CaMOCTOSITEILHYIO PadoTy

-]
[=
)
£ 232  00y4alommxcs ¥ TPYI0EMKOCTh
228 ydaiom pya ®opmbI
Ne Pa3znen ge& (B wacax) TeKYILEero
H/II n]/lcul/lﬂ_]]l/[]{b] E AyAUTOPHBbIC caMocCToATEe/IbHAasA KOHTpOJ]ﬂ
= y4eOHbIe 3aHATHS padorta yCIeBaeMoCTH
o0yuarommxcsi
Bcero JeKIUH ceMHHapBl,
NMpaKTHYecKue
3aHATHSA
1. | ArperatHoe 12 3 3 6 Tect
COCTOsAHHUC
BEIIECTBA
2. | Xumuueckas 12 3 3 6 Tect
TEPMOJMHAMUKA
3. | Xumuueckas 12 3 3 6 Pemenne
KUHETHKA 3aJ1a4
4. | XuMmudeckoe u|ll2 3 3 6 Pemrenue
dazoBoe 3ajaq
paBHOBECHS
5. | Yuenue o|12 3 3 6 TECT
pacTBopax
DIEeKTPOXUMHUSI
6. | Komnounnas xumus | 12 3 3 6 Pedepar
7. |3adeT 4
8. | Urtoro 72 18 18 36
U151 3204HON (0YHO-3204HOI1) (hopMBbI 0O0yUEHHS
. Buabl y4eOHbIX 3aHATHI, BKIIOYAS
5 CaMOCTOSITEILHYIO padoTy
= S o
g :E g 00yJAIOUINXCHA U TPYT0EMKOCTH ®opmbi
Ne Pazaen ged (B uacax) TeKyLIero
H/]] HHCH[}[]’[J’[]/]H])[ E ayHI/ITOPHLIe caMoCToATEe/IbHAsA KOHTpOJ]S]
= yuebHbIe 3aHATHS padora yCIIeBAEMOCTH
o0y4arommxcsi
Bcero JIEKIIUHN CeMHUHapbI,
NpaKTH4YeCKue
3aHATUA
1. | ArperatHoe 12,5 0,5 - 12 Tect
COCTOAHHUC
BEIIECTBA
2. | Xumuueckas 13 - 1 12 Tect

TCPMOAMHAMUKA




. Buabl y4eOHbIX 3aHATHI, BKIIOYAS
5 CaMOCTOSITEJIbHYIO PadoTy
= S o
g E § 00y4aImuXxcs U TPYA0eMKOCTh ®opmbI
Ne Pa3;le.11 8 g[ E (B llacax) TEeKYyLIero
]'[/]'[ H]/]C[l]/[]]_]]]/]]—[])] E AyAUTOPHBIC CaMoOCTOdATEC/IbHAsA KO]—[TPOJ]H
= y4eOHBbIe 3aHATHS padorta ycIeBaeMoCTH
o0yuarommxcsi
BceFO JIEKIIMH CeMHHAapbI,
MpaKTH4YeCKHe
3aHATHUHA
3. | Xumuueckas 12,5 0,5 - 12 Pemenue
KUHETHUKA 3a1a4
4. | XumMnueckoe n| 13 - 1 12 Pemenue
dazoBoe 3a/ma4y
PaBHOBCCHUA
5. | Yuenue ol 85 0,5 - 8 TECT
pacTBopax
DJIEKTPOXUMHSI
6. | Kommonguas xumus | 10,5 0,5 - 10 Pedepar
7. |3ader 4
8. | Utoro 72 2 8 64
3.2 Copep:xaHue 3aHATHH M0 BUAAM y4eOHOH PadoThI
Tabmuma 6 — ConepkaHue TUCIUIUTHHBI
HaunmMeHnoBaHue pa3aena
Neni/m pasi Conep:kanue
AU CIMTITHHBI
1 Pa3zpnen 1.ArperatHoe

COCTOSHHEC BCIICCTBA

Cooeporcanue 1eKyUOHHO20 Kypca

1.1. ArperaTHoe COCTOSTHUE CocrosiHUE BeIeCTBa, MapaMeTphbl COCTOSTHUS BEIIECTBA.
BemiecTBa. ['a3o00pa3Hoe ['a3000pa3Hoe  COCTOSIHME  BEIIEeCTBa,  OCHOBHbBIE
COCTOSIHHE BELIECTBA XapaKTEPUCTUKH Ta30B, WUJCANbHBIM M PEAIbHBIA Ta3bl,

ra3oBbl€ 3aKOHBI, CMECH HJICAIbHBIX I'a30B, MAPLHAIBHOE
JIaBJICHUE ra3a, KUHETUYECKas TEOpPHUs ra30oB, peajbHBIC
ra3pl, (aKTop CHKUMAEMOCTH. YPaBHEHHUS COCTOSHUS
pPEAbHOTO M MJICAIIBHOTO T'a30B.

1.2 ArperatHoe COCTOsSIHHE Kunkoe cocrossHuMe BemiecTBa ONMIDKHUNA — MOPSIIOK,
BemiecTBa. JKuakoe u TBepioe (hakTOpHI, BIUSIONIME HA CBOMCTBA KUJIKOCTEH, CBOMCTBA
COCTOSIHMS BEILIECTBA. KUAKOCTEH (IJIOTHOCTh, MOJSIPHBIA OOBEM KUIKOCTEH,

MMOBEPXHOCTHOE  HATSKEHWE, TEKYy4eCTh, BS3KOCTH
JUHAMHUYECKass M KHHeMaTudeckas, MapooOpazoBaHue,
KOHJICHCAllUsl,  HACBIIMIEHHBIA  Tap,  KpUTHYECKas
Temrneparypa W gasieHue).TBepmoe  arperatHoe
COCTOSIHHE, KPUCTaJUIMYECKOE, amop¢Hoe,
AHU30TPONHOCTh,  M30TPOMHOCTh,  MOHOKPHUCTAJLIBI,
KPUCTAJUIOTUAPATHI, KUIKOKPUCTAIUINYECKOE COCTOSHHE
Beutecrna. [limazma

2 Pa3nen 2. Xumnueckasi
TEPMOAUHAMMKA

2.1 [TepBoe Hauasio OCHOBHBIE TIOHSTHSI W BEIWYUHBI XWMHYECKOU
TEPMOANHAMUKH. TEPMOJIMHAMUKH. TepMmoauHamuueckast CHUCTEMA,

KJ'IaCCI/ICbI/IKaHI/ISIZ IO COCTOAHUIO, ITO BSaHMO)IefICTBPIIO C




Nen/n

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Conep:xanue

OKpyXaromieii cpenoil, mo uuciay @a3, MO YHCITY
komrnoHeHTOB.  CocrosiHuMe  cucreMbl.  DyHKIMH
COCTOSTHUSL. Tepmoannamuueckue MIPOLIECCHI.
BuyTpeHssist SHEprus, KOJINYECTBO TEIUIOTHI,
TEII0EMKOCTh, padota. [lepBoe Havano TepMOIUHAMUKY.
Marematuueckoe  BBIpaKEHHME  IIEpBOrO  Hayaja,
dbopMynupoBku  3akoHa. OHTanenusA. CraHgapTHas
SHTaNbIUs  oOpa3oBaHMsI  BELIECTBA, CTaHAApTHAas
SHTANIBIIMS CcropaHusi BemlecTBa. TermaoBoi dddexT
XUMHUecKol — peakuuu.  3akoH  l'ecca.  Pacuer
CTaHJAPTHOW  TEIUIOTHl XUMHUYECKOW peakuuu 1o
CTaHJAPTHBIM TEIJIOTaM OO0pa3oBaHHWsl M CrOpaHUs
BenlecTB. [IpuMenenue nepBoro Hayamza TEPMOJAUHAMUKH
K OwocucremaMm. 3aBUCUMOCTh TerioBoro 3ddexra
XUMHUYECKON peakuuu OT TeMIepaTyphl, YpaBHEHHE
Kupxroga. TemnoTel pacTBOpeHHs, COJbBaTalluy,
HEeUTpaIu3aluu

2.2

Bropoe naugano
TEPMOJIMHAMUKH.
TepmoanHaMHuuecKue
MOTEHIMAbl. DHEPrus

I'enbmronsia. Dueprus ['u66ca.

Bropoe Hauwano tepmoauHamuku. Martematudeckoe
BbIp@)KEHUE BTOPOro Hayajna, (OpPMYJIMPOBKHM 3aKOHA.
OO6patumMbie 1 HEOOpaTUMBIE TPOIECCHl. DHTPOIHS U €&
CBSI3b C TEPMOJMHAMUYECKON BEPOSATHOCTHIO CHCTEMBI.
VpaBHenue bonpnmMana. Pacuer W3MEHEHHMsI SHTPOIMH
JUIS Pa3IMYHbIX M30TEPMUYECKUX U HEU30TEPMHUECKUX
IIPOLIECCOB U XHMMHUYECKOM peakiuu. AOconroTHas
sHrponusa. Ilocrymar Ilmanka. TepmoauHamuueckue
noteHuuansl. JHeprus ['enpmronsia. Dueprust ['ub0Oca.
Kputepuii  1OCTHM)KEHHS XMMHMUYECKOTO PaBHOBECHS.
[IporHo3upoBaHue  HalpaBJIEHUS  CaMOIIPOU3BOJIBHO
IIPOTEKAIOIUX IPOLECCOB B N30JIMPOBAHHON M 3aKPBITOI
cucreMax. CBoOomgHass M CBs3aHHAsT  DHEPIHH.
MakcumanbHas M MaKCHUMajJbHO IOJie3Has pabora
nporecca. CranmaptHas sHeprus ['m66ca oOpa3zoBaHus
BELIECTBA, CTaHJapTHas JHEprus I'n66ca
OMOJIOrMYecKOro OKucieHus BemlectBa. CTaHIapTHas
sHeprus 'mb60ca peakiuu.

Paszgea 3.XumMnueckas
KHHEeTHKA

3.1

Kunernka xumMmuueckux
peaKuui.

IIpeamer XMMHMYECKOM KHHETHKM M €€ 3HaYeHue I
ouonorun. Kunernueckas kimaccuukanus XMMHYECKUX
peakuuii.  MonekynapHocTh  peakuud.  CKOpOCTh
peakuuu. @aktopsl, BaMsrOmMEe Ha He€. 3aKoH
JIEHCTBYIOIINAX Macc. Koncranra CKOPOCTH.
Kunernueckue ypaBHeHus. [lopsanok peaxnuu. Ilepron
MOJTypEeBpaIlleHrs. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT
KOHLEHTpauuu. KuHeTH4eckre ypaBHEHHMsS pEaKIMi
MIEPBOTO, BTOPOTO u HYJIEBOTO MIOPSAIKOB.
OKCIEpUMEHTAJIBHBIE METO/IbI ONPEAEIEHUS CKOPOCTH U
KOHCTaHTBl CKOPOCTH PEaKIMH. 3aBUCUMOCTh CKOPOCTH
peakuuu oT TEMIIEPATYPBI. TemnepaTypHbIit
KOA(DPUITMEHT CKOPOCTH PEaKIMH U €ro OCOOCHHOCTH
Ui OMoxXuMHuecKux mnpoueccoB. Ilonarue o Teopun
AKTHBHBIX COYJApPCHUH. DHEPreTUYECKU MpoQuib




Nen/n

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Conep:xanue

peakIMu; DHEPrys aKTUBAllUM, YpaBHEHHE AppeHuyca.
[lonsitTe 0  TeopuM  MEPEXOJHOTO0  COCTOSHHSL.
AKTHUBUPOBAHHBIA KOMILJIEKC.

3.2

Karanuz n Mmexanmsmel
XUMUYECKUX PEAKITU

Karamnu3. 1'OMOreHHBI M TIeTEPOreHHBIM  KaTajus.
DHepreTUYecKuid MpopuiIb KaTATUTHYECKONH PEaKIIUH.
OCO0OEHHOCTH KaTaJUTUYECKOH aKTUBHOCTH (DepPMEHTOB.
ITocnenoBarenbHble, NapauleIbHblE W COINPSDKCHHBIE
peakuuu. llennsle peakumu. Jlumutupyromas craaus
CJIOKHOMU peaxkuuu. Peakuun B pacTBopax.
POTOXMMUYECKUE PEAKLIUU.

Pa3zgen 4. XumMmnueckoe u
(¢a3oBoe paBHOBecHs

4.1

Xumuaeckoe PaBHOBECHUE

TepMoauHaMHKa XUMUYECKOI'O PaBHOBECHS. 3aKOH
JIEUCTBYIOIINX Mmacc. Koncranra XAMHUYECKOTO
paBHOBecus. DakTopbl, BIMAKOIIAE HA pPaBHOBECHE.
IIpunnun Jle-Illarense-bpayna. Pacuer paBHOBECHOrO
BBIXOJIa IIPOJIYKTOB peakuuu. BnusHue temneparypsl Ha
paBHOBecne. CrocoObl  BBIYUCIICHUS KOHCTaHT
pPaBHOBECHUSI C MCIOJb30BAaHUEM TEPMOJUHAMUYECKUX
BEITUYMH.

4.2

®a30BO€ paBHOBECHE

Tepmonuaamuka (a3oBeIx paBHOBecUi. OCHOBHBIC
noHATUs: (a3oBble mepexojpl, (pa3a, KOMIOHEHT, YUCIIO
HE3aBUCHMBIX KOMIIOHEHTOB, (pa30BO€ pPaBHOBECHE,
yucino creneHedl cBoOoxapl. IIpaBmimo (a3 ['mbOca.
@a30BbIE PAaBHOBECUS B OJHOKOMIIOHEHTHBIX CHCTEMaX.
CBsi3p MEXJy JAaBJICHMEM U TeMIepaTypor (a3oBbIX
MEepPEX0/I0B. YpaBHeHue Knaysnyca-Knaneiipona.
daszoBble auarpammel. JlpmarpamMma COCTOSIHHUS BOJBI.
@a30BbIE PABHOBECUS B JIBYXKOMIIOHEHTHBIX CHCTEMaXx.
PacTBOpbI macanbHble UM peanbHble. PacTBOpBI JIeTyunx
xuakoctel. 3akoH Paynsa. OTkioHeHus ot 3akoHa Payns.
Aszeorponsl. Paznenenue azeorponsbsix cMmecel. 1lepbiit
u BTOopoil 3akoHbl KonoBasoBa. Ileperonka OuWHapHBIX
JKUJKOCTHBIX CMeCeH. B3auMoHnepacTBoOprMBIE
KUAKOCTU. OrpaHMYEHHO PacCTBOPUMBIE  KHUIKOCTH.
Juarpammsl  pactBopeHuss. CucTeMbl C  BEpXHEH,
HIDKHEH, C BEpXHEM M HWKHEH KPUTHYECKHMH
TEMIEPATYPAaMU PACTBOPEHHUSI.

Pa3zpnen 5.Yuenue o pacrBopax,
3JIEKTPOXHMHS

5.1

PactBopsI

O06pazoBanue pacTBOpPOB. PactBopuMOCTS.
PacTBoprMOCTh Ta30B B JKHUIKOCTSX, B3aMMHas
pacTBOPUMOCTb JKUIKOCTEHW, PacTBOPUMOCTb TBEPABIX
BEUIECTB B JKUIKOCTSX, JaBJICHHE HACHIIIEHHOTO IMapa
pa30aBIEHHBIX PaCTBOPOB.

5.2

PaCTBopBI HEBJICKTPOJIHUTOB.

PactBopel HeanexTposmToB. KosumMratnBHbIE CBONCTBA
pacTBOPOB:  IIOHMKEHUE TEMIIEpaTypbl  3aMep3aHus
pacTBOpa, NOBBILICHUE TEMIIEPATYpPbl KUIIEHUS pacTBOpa,
IIOHWKEHUE JIaBJICHUs I1apa, OCMOTUYECKOE [aBJICHUE.
Kpuomerpusi. D0ynuoMeTpusl. Ocmometpus.
KosnuraTuBHble CBOWCTBA pa30aBJIEHHBIX PacTBOPOB
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HaumeHoBaHue pa3jaesa

Neni/m Conep:xanue
JAUCHUILTHHBI
HJIEKTPOJIUTOB.
5.3 PacTBOpBI 271€KTPOIUTOB PactBopbl  3nexTponuToB. CuUIIbHBIE  3JIEKTPOJIMTHI,
teopusi  Jlebas-Xwokkens.  bydepubie  pacTBOpHI.
Mexanu3m  gedctBus  OydepHbIXx  cucTeM. 30Ha
OydepHoro neiictBus u Oydepnas emkocTh. Pacuer pH
IPOTOJIMTUYECKUX CUCTEM. 3HaYeHHe Oy(epHBIX CHCTEM
JUls OMOJIOTHUHU, XUMUH.
5.4 DNEKTPOXUMHUECKHUE IPOLECCHl | Y IeTbHAas 3JIEKTPOIIPOBOAHOCTD pacTBOpOB
3JIEKTPOJIUTOB, MOJISIpHast 3JIEKTPOIIPOBOIHOCTh
pacTBOPOB 3JIEKTPOJIUTOB, IEKTPUUYECKUE IOTEHIUAIIBI
Ha (pa30BbIX IpaHULIAX
9.5 DNeKTpOXUMHUYECKHUE TIpoliecchl | YpaBHeHue  HepHcTa, rajbBaHUYECKUM  HJIEMEHT,
AJIEKTPOHbIE MOTEHIIUAIBI, KJaccuuKanus
AJIEKTPOJIOB.
Tembl npakmuueckux/cemunapCcKux 3ausamuil
1 Ompenenenue MosIpHON Macchl | OmpeziesieHne MOJISIPHOW MacChl paCTBOPEHHOTO
PacTBOPEHHOI'O BEILECTBA, BEIIIECTBA, KOHIIEHTPALUU 1 OCMOTHYECKOTO JAaBJICHHS
KOHLIEHTPALlUU U OCMOTHYECKOTO | pacTBOpa KPUOCKOIMMYECKUM METOJI0M
JlaBJIEHHsI pacTBOpa
KPUOCKOIMYECKUM METOJIOM

2 OmnpeneneHue Kaxyiuencs OnpezneneHue KaxyIllehcs: CTENEeHU 3JIEKTPOIUTUYECKON
CTETEHHU AJIEKTPOIIUTUYECKON JUCCOLIMALIMU XJIOpUAa Kajlus
M CCOLMALIUU
CHWJIBHOT'O 3JIEKTPOJIUTA

3 W3ydenue BnusHus pa3daBienus | 3ydyenue  BiusiHMS —~ pa30aBieHMs  Ha  CTENEHb
Ha CTENECHb JUCCOLMAlUU nucconumanuu 1 pH pactBopa ykcycHoOM KucaoThl. Pacyer
u pH pactBopa cnaboii kucnoTsl | pH pa3nuyHbIX pacTBOPOB.

4 [Ipurorosnenue u uccnenosanue | [IpurotroBnenue M ucciegoBaHUE CBOWCTB Oy(depHBIX
CBOWCTB Oy(QepHBIX pacTBOPOB pacTBOPOB.

) CocraBiieHne TraJbBaHUYECKUX CocraBieHHe TalbBAHUYECKUX 3JIEMEHTOB PpPa3INYHBIX
JJIEMEHTOB. TUIIOB U UCCJIEI0BAHUE X CBOMCTB.

6 Kopposus metannos HccnenoBanue KOppO3UU METAJIOB U CIIOCOOOB 3alllUThI

METAJIJIOB OT KOPPO3HH.

4  Tlopsizok OLEHUBAHUSI YCIEBAEMOCTH H C(HPOPMHUPOBAHHOCTH

KOMIIETEHIIMH 00Yy4YaI0LIerocs B TeKylei U NpOMe;KyTOYHOM aTTecTAluM.
21.]'[5[ MMOJI0KUTETbHOHN OLCHKHU IT0 pE3yJibTaTaM OCBOCHHUA AWCHHILIMHBI 06yqa}0meMycsi

HEOOXOAMMO BBITIOJIHUTh BCE YCTAHOBJIEHHBIC BHBI yueOHOUW paboThl. OIleHKa pe3yIbTaToB

paboThI oOy4arorierocst B 0auiax (Mo BuaaM) MpuBeeHa B Tadymiie 7.

Tabnuua 7 - bamibHO-pedTHHTOBas OLIEHKA pe3yJbTaToB y4eOHOH paboThl 00yyaromuxcs

no Bugam (bPC):

Pacnpenesienne 6a/J10B 110 BHAaM padoThl

®.1.0. ITocemen | IIpakr.m | 3ammra Konnok | Tectu- Kontp. | Apyrue | O0ma
CTY/JEHTA | ue CeMHH. | Ja0OpaTOpH | BUYM poBaHue | padora | BHIABI 1
JIeKIMii 3aHATHS | BIX padoT (3-6) (6-10) (11-20) | yuedHoii | cymMmm
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(1 6ama 3a (2-3) | (1-4) AeAT-TH | a
KAXK/IYI0) (16-30) | 6amm0

IlepeBoa 0a/1J10B B 3a4eTHbIE OLIEHKHU

Cymma 0asi10B 115t OT1meTka BykBeHHbI SKBUBAJIEHT
AUCHUTLTHHBI
86 — 100 5 OTIANYHO
66 — 85 4 Xoporo
51 -65 3 Y 10BIETBOPUTEITLHO
0-50 2 HeynoBneTBOpHUTEIBHO

Pacuiugposka oannoevix nokazameneii
Ilpakmuueckue 3anamus:
20 — mocelieHue 3aHATus,
30 - BKJaA Ha 3aHATHE, BBIIOJHEHHUE JOMOJHUTENbHBIX NMUCBMEHHBIX 3aJlaHui, padoTa C
JOTIOTHUTETIbHBIMUA UCTOYHUKAMHU.
Konmponvnaa paboma, mecm no umoz2am 3auamuii:
11 60 — BemosiHEHO 51-65%,
20 6 - 85-100%.
3awuma nabopamopuvix padom:
1 6 — paboTa BBIIOJHEHA, OTYET MOATOTOBJICH, HO PACUETHI BHIITOJIHEHBI C OIIMOKAMH, OTBETHI
Ha BOIIPOCHI JIaHbI C OIIMOKaMH,
4 6 — paboTa BBINOJHEHA, OTYET MOJATOTOBIEH Oe3 OIMMOOK, HAa BCE BOIPOCHI JAHBI
MPaBUJIbHBIE OTBETHI.
KosnoxkBuym:
3 6 — OTBETHI Ha BONPOCHI B IIEJIOM NPaBUIIbHbIE, HO HEMOJIHBIE, JOMYIIEHbl HE3HAUUTEIbHBIE
OIHOKH.
6 0 — OTBeTHl Ha BOMPOCHI JaHbl NMPABWIbHBIE U IOJIHBIE, HE JOMYLIEHO OMIMOOK, MOJy4YEeHbI
OTBETHI Ha JOTIOJIHUTEIbHBIE BOIPOCHI.
Tecmuposanue:
Crynenty npeanaraercs 30 BOIpocoB U3 UMEIOILErocs OaHka BOIPOCOB.
O1eHKa «OTJIMYHO» BBICTABIAETCS CTYACHTY, €CIM OH MpaBUIbHO oTBeTHs1 Ha 27-30
BOIIPOCOB;
«Xopouo» - 21-26 npaBUIBHBIX OTBETOB;
«YAOBJIETBOPUTENbHO» - 17-20 MpaBUIIbHBIX OTBETOB;
«HeY/0BJIETBOPUTEJIbHO» - MeHee 16 MpaBUIbHBIX OTBETOB

5 MartepuajJbHO-TEXHHYECKOE, MPOrPaMMHOE U YUeOHO-MeTOINYECKOoe
o0ecrnevyeHne TUCHUILIUHBI
5.1 Y4yeOHas iuTepaTypa

OcHoBHas yueOHas auTeparypa

1. Tep3usn, T.B. ®usmueckas u KowmougHas xumusa : ydeOHoe mocobue / T.B. Tep3usH. —
ExarepunOypr : M3ngarensctBo Ypansckoro yHuepcurera, 2012. — 108 c. — Pexum gocrtyna: mo
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. MI306pannble pa3zensl oouieil pusnueckoi U KOJUIOUTHONH XUMUH : yueOHoe rnocodue /
O.B. Anapromikosa, T.W. Boctpukosa, A.B. IlIsripeBa, E.1O. [Tonosa. — 3-e u3n. — HoBocuOupck :
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https://biblioclub.ru/index.php?page=book&id=239715

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

b) nononuurenbHas auTepaTypa

1. Tepsmsn, T.B. ®usmueckas u KowtougHass xumusa : ydeOHoe mocobue / T.B. Tepsusn. —
ExarepunOypr : U3parensctBo Ypanbckoro yHuBepcutera, 2012. — 108 ¢. — Pexum mocrtyna: 1mo
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. Komnmounnas xumus [Tekct] : [VueOHUK aiist By30B]. - 4-¢ u3z. crep. - CaHKT-
[TerepOypr; Mocksa; Kpacuonap : Jlans, 2008. - 332 c.

2. IpakTukym no kosuouHoM xumud [ Texcer] . YueOHnoe mocobue mis By3oB / [M.U. I'enbdman,
H.B. Kupcanosa, O.B. Koanesuu u np.];Ilox pen. M.U. I'enbdmana. - Cank- [lerepOypr; Mocksa,
Kpacnopnap :Jlanb, 2005. - 256 c. - (YueOuuku juist By30B.CrieninajibHast JIUTepaTypa).

3. IIpakTukyM 1o ¢puzudeckoit xumuu [Tekct] : yaeOHOe mocodue s By30B / moj peaaknuei M. H.
I'ensdmana. - Cankr-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254 c.

4. 3anaun no ¢usznyeckoit xumuu [Teker] : Yuebnoe nocodue misg By3oB / B.B. Epemun, C.H.
Kapros, 1. A. Ycnenckas, H.E. Ky3smenxo u ap. - Mocksa: Ox3ameH, 2005. - 318 c.

5.1 MarepuajbHO-TeXHHYECKOE U MPOrPaMMHOe o0ecreyeHue

JUCIHUILIHHBI
Y4eOHble 3aHATHS 110 AUCHUTUIMHE TPOBOAATCS B yueOHbIX ayauTopusix HOUKemI'V:
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337 JIaboparopust XUMHH.

Y4eOHast aymuTOpHs IS IPOBEICHUS: - 3aHATHI JIEKIIMOHHOTO THIIA;-
3aHSATUI CEMUHAPCKOTO (ITPAKTUYECKOTO) THIIA;- TPYIIIOBBIX H
WHIUBUAYATBHBIX KOHCYIBTAIIHIA;- TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOH aTTeCTallnu.

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

O0opynoBaHue JIs PE3CHTAIIMH yYeOHOro Marepuaia: nepeHoCHoe -
HOYTOYK, IIPOEKTOP, SKPaH.

JlaboparopHOoe 000pyIOBaHUE ¥ MaTEPHAJIBL: TIOISIPUMETP, AaHATUTUICCKHE
puOOpPHI, BECHI, TEPMOCTAT, XOJIIOJMIBHUK, PEOCTaT, aKBaIHUCTUIIATOP,
MaTepHaJIbl IS TPOBEACHUS JTa00PaTOPHBIX pabOT (KOJIOBI, MPOOHPKH
U Apyras XUMHYECKas OCY/a), PEaKTUBHI JIJIS TIPOBEICHUS
naboparopHsix padot, PH-merp, pedpakromerp, anmapar s
MIPOBEJICHHS] XUMUYICCKUX peakini, ammapar Kurmma, npubop as
OTIBITOB IO XUMHUH C AIEKTPHUUESCKUM TOKOM (JIaOOpaTOPHBIN), MpruOop
TUTSL TIOTYYEHUS TaJOUI0aJIKaHOB IEMOHCTPAIIHOHHBIN, YCTAHOBKA IS
MIEPErOHKH BEIICCTB.

Hcnonb3yemoe nporpammHoe obecriedenne: MSWindows
(MicrosoftImaginePremium 3 year mo cyOnuIieH3MOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacnpoctpansemoe [10).

HNuTtepHer ¢ obecnieuenuem gocryna 8 JUOC.

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

106 ITomenieHue g CaMOCTOATEIBHON pabOThl O0YUYAOIIUXCS.

CrnenmanusupoBaHHas (yueOHas) MeOesb: CTOJIbI, CTYJIbS, TOCKa MEJIOBasl.

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

Hcnonszyemoe nporpammuoe obecriedcane: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuIieH3MOHHOMY TOTOBOPY
Ne 1212/KMP ot 12.12.2018 . mo 12.12.2021 r.), LibreOffice
(cBoboaHO pacmpoctpansemoe [10).

HNurtepHer ¢ obecnieuenuem gocryna 8 JUOC.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3neukun
TOPOJICKOM  OKpyr, T.
Hosoky3nenk, yII.
Ky3snernosa, 1. 6

5.3CoBpeMeHHbIEe TPO(eccuoHAIbHBbIE 0a3bl TaHHbIX, U THPOPMAIHOHHbIE

CIIpaBOYHbIC¢ CUCTEMbI.

1.ITopran ¢pyHAaMEHTAILHOTO XUMHYECKOT0 00pazoBanus Poccum - http://www.chemnet.ru/

XuMUs O BCEX: HWJTIOCTPUPOBAHHBIC MAaTCPHUAJIBI 11O 06H.[eﬁ, OpraHquCKOﬁ n HeOpFaHquCKOﬁ

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

2.WebElements: oHnaiiH-clipaBOYHUK XUMHUECKHX JIEMEHTOB. - http://webelements.narod.ru/

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

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

(mogmucka  Ha

KYpHAJIbI)

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

6. Unble cBeneHust U (MJIM) MATEPHAJIbI.

6.1.1IpumepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT
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[TpumepHbIe TeMbI pedepaToB

1. O630p HU3HKO-XMMUUYECKUX METOOB MOBBIILICHUSI HEPTEOTAAUHN IIIACTOB.

2. TexHONOTHH pa3pylICHUS IMYJIbCHIA B CHCTEME IMMOATOTOBKH HE(PTH.

3. luHamMuka U3MeHeHHs (PU3UKO-XUMUYECKUX CBOMCTB HE(PTH (IUIOTHOCTH, BS3KOCTh, T'a30BbIii
daxrop).

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

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

7. MeTopl MUKPOOHOJIOTUYECKOTO BO3/ICUCTBUA Ha muiacT. BiusHue mMeTaboiuToB (MPOIYyKTOB
KHU3HEIEATENILHOCTH OakTepuil) — COuproB, anblaerugoB, kucior u CO2 Ha peonoruyeckue
XapaKTePUCTHKU TUIACTOBBIX (IIIOUIOB.

8. Texnonorus ruapopaspeiBa 1wiacta (I'PII). Hasnauenuwe 3aryctureneil, mpuMEHsIEMbIX B
coctaBe pabounx xuakocrei ais ['PII.

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

10. ®u3UKO-XMMHUYECKHE OCHOBBI MPUMEHEHUS B3KOymnpyrux cocraBoB (BYC) B TexHomoruu
I'PIL.

11. Ou3uKo-XMMHUYECKHE OCHOBBI MPUMEHEHHUS BSI3KOYIPYTUX COCTABOB [JISi KHCIOTHBIX
00paboTOK mIacTa.

12. OU3MKO-XUMHUYECKUE OCHOBBI MPUMEHEHHUS MHUIEIUIIPHO-TIONUMEPHBIX CHCTEM JUIS
BBIPABHUBAHMS MPOGUIIST TPUEMUCTOCTH B HaTHETATEIbHBIX CKBOXKMHAX W YBEJIMUYEHUS BBITECHEHUS
OCTaTOYHOI HEPTH.

13. @®u3uKo-XMMHUYECKHE OCHOBBI METOJa IIEJOYHOro 3aBoAHeHHs. (OcobGeHHoCTH
B3aMMOJICHCTBUS IIETOYHBIX PEAreHTOB C MJIACTOBOIN HE(PTHIO.

14. Texuonorusi 3akayku B IacT yriekucioro raza (CO2). daktopsl, ONpeaessolme ee
3¢ HeKTUBHOCTD IJIs yBEIUYEHUS U3BJICUCHHUS YTICBOIOPOIOB.

15. HedTb kak gucnepcHasi cucreMa.

16. PactBopumocTs ra3oB B HedTH. BrusHue ra3oHachIIEHHOCTH Ha (DU3MKO-XUMHUYECKUE
cBoiicTBa He(TH.

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

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

20. Knaccuduxanusi KOITOUIHO-AUCIIEPCHBIX CUCTEM M METOJABI MX moiydeHus. 6.2.1.3auer -
9K3aMeH

6.2. IlpumepHbie BONPOCHI M 3aJaHMsl / 32424 ISl MPOMEKYTOUYHOM
arrecranuu
Tunosvie 3a0anus (6onpocwi) K 3auémy

1.CocTosiHME BemiecTBa, TMapaMeTpPbl COCTOSHUS BemiecTBa. [ a3000pa3HOE COCTOSHUE
BEILIECTBA, OCHOBHBIE XapaKTEPUCTUKHU Ia30B, UACAIBHBIN U PEaJbHbIN Ia3bl, Fa30BbIE 3AKOHBI, CMECH
WJIealIbHBIX Ta30B, MaplUalbHOE MABJIEHUE Ta3a, KUHETHYECKas TEOpHUs Ta30B, peajibHbIE Ta3bl,
(dakTop CKUMAEMOCTH. Y paBHEHUS COCTOSIHHS PEATbHOTO U MI€aIbHOTO Ta30B.

2. Kunkoe cocTosiHME BemiecTBa ONMIKHUN TOPSANOK, (DaKTOphI, BIHUSIONINE HA CBOWCTBA
JKUJIKOCTEH, CBOWCTBA JKHAKOCTEH (TUIOTHOCTH, MOJISPHBIM OOBEM >KHUIKOCTEH, MOBEPXHOCTHOE
HATSDKCHHME, TEKYy4YeCTh, BS3KOCTh JHUHAMUYecKas W KWHEMaTH4YecKas, mapooOpa3oBaHUeE,
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KOHJICHCAllUs, HACBIIIEHHBIM Tap, KpUTUYeckas Temieparypa W aAaBieHue). TBeppoe arperaTHoe
COCTOSIHUE, KPHUCTAJUINYECKOe, aMOp(HOEe, aHU30TPOIHOCTh,  H30TPOIHOCTb, MOHOKPHUCTAJUIBL,
KPUCTAJUIOTUAPATHI, )KUIKOKPUCTANINYECKOE COCTOSIHUE BeecTra. [1nazma

3.0OCHOBHBIE TMOHSATHS W BEIMYMHBI XMMHUYECKOM TEpMOJMHAMUKU. TepMoauHamMHuecKas
cUCTeMa, KJIacCU(pUKALUA: MO COCTOSHHUIO, [0 B3aUMOJICHCTBHUIO C OKpPYKAIOIIEH CPeoid, M0 YUCITY
¢a3, mo uncimy kKomrnoHeHTOB. CocrosiHMe cucTeMbl. DYHKINUU COCTOSIHHUA. TepMOIMHAMHUYECKUE
npouecchl. BHYTpeHHSST SHEprus, KOJUYECTBO TEIUIOTHI, TEIIOEMKOCTh, pabora. IlepBoe Hauaso
TEpPMOJIMHAMHUKH. MaTeMaTHuecKoe BhIpaKeHHE MEPBOTro Havyasa, GopMyInpoOBKH 3aKOHA.

4. Ontanenua. CraHmapTHas SHTalblUg oOpa3oBaHMs BEIECTBA, CTaHAAPTHAS OSHTAIbIHS
cropanus BemiecTBa. TeroBoi ekt xumudeckor peakiuu. 3akoH ['ecca. Pacuer crammapTHOi
TEIUIOTHl XMMHYECKON peakluy MO CTaHAApPTHBIM TeIuioTaM Oo0pa3oBaHUS M CrOpaHHs BEIECTB.
[TpuMeHeHne IepBOro HavaIa TEPMOJIUHAMUKH K OMOCHCTEMaM.

5.3aBHCHUMOCTH TeIJIOBOro 3(ddexra XUMHUECKON peakluu OT TEeMIIepaTypbl, ypaBHEHUE
Kupxroga. Temnorsl pacTBOpeHusi, COJIbBAaTallMN, HEUTPATH3ANN

6.BTopoe Hayasio TepMOAMHAMHUKH. MaremMaTuueckoe BBIPAXXEHUE BTOPOrO Hayaia,
dbopmynupoBku 3akoHa. OOparumble U HEOOpaTHUMBIE MPOIECCHl. JHTPONHUS M €€ CBsA3h C
TEPMOJIMHAMUYECKON BEpPOSITHOCTBIO CHUCTEMbl. YpaBHeHHE boisbimana. Pacuer u3MeHeHus
SHTPONMM JUIsl PA3IUYHBbIX HM30TEPMHUECKMX M HEU30TEPMUUECKHX IPOLECCOB M XUMUYECKOU
peaxmun. AbcomorHas suTponus. [loctynar [Tnanka.

7. TepmoauHamMuueckue moTeHuansl. JHeprus ['enpmronbia. Oueprus ['u66ca. Kputepuit
JOCTHKEHUSI XMMHUYECKOTo paBHOBecHs. [IporHo3upoBaHue HallpaBlIEHHUS CaMOIPOU3BOJIbHO
MPOTEKAIOIIUX IPOLIECCOB B HM30JUPOBAHHOM U 3aKpbITOM cucremax. CBoOOAHAasS W CBs3aHHAs
9HEepruu. MakcuManbHas W MaKCHMajbHO ToJe3Has pabora mpouecca. CraHmapTHas SHEprus
I'm60ca oOpazoBaHMs BeEIIECTBA, CTaHAapTHas HHeprus [mOOca OHOJIOrMYECKOr0 OKHCICHHS
BeulectBa. CrangaptHas sHeprus ['nboca peaxkuu.

8. TepmMonMHaMMKa XUMHUYECKOTO paBHOBeCHsA. 3akKOH JedcTByromux wmacc. KoHcrtanTa
XuMHu4eckoro paBHoBecus. Dakropsl, Biustomue Ha paBHoBecue. [Ipunmun Jle-Illatense-bpayHa.
Pacuer paBHOBECHOro BbIXOJA MPOAYKTOB peakuuu. BiusHue Temmeparypbl Ha pPaBHOBECHE.
CniocoObl BHIYMCIIEHUS! KOHCTAHT PaBHOBECHS C HCIIOJIb30BAaHUEM TEPMOJUHAMHUECKUX BEIUYHUH.

9.TepmoauHamuka (a3oBbIX paBHOBecHid. OCHOBHBIE MOHSATHsA: (Da30BbIe Mepexoibl, ¢asa,
KOMIIOHEHT, YMCJIO HE3aBUCHUMBIX KOMIIOHEHTOB, ()a30BO€ PABHOBECHE, YUCIIO CTEIEHEH CBOOOJIBI.
[TpaBuno ¢a3 'n60ca.

10.@a3o0Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX cHucTeMax. CBsA3b MeXAy [aBJICHHEM U
Temrneparypoil pa3oBbix nepexonoB. YpaBuenue Knaysuyca-Knaneiipona. ®a3oBble 1uarpamMMsl.

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

12.PacTBOpEl HIcaJIbHBIE M pealbHble. PacTBOpPHI JIeTyuux JKUAKOCTEH. 3akoH Payus.

OTtkiionenus ot 3akoHa Payns. AzeoTpornbl. PazneneHue a3eoTpoHbIX CMECE.

13. IlepBbiit u BTOpo# 3akoHbl KoHOBanoBa. B3anMonepacTBopuMble )KUAKOCTH. OrpaHUYeHHO

pacTBOpUMBIE KUAKOCTU. J{narpammel pactBopeHusi. CUCTEMBI C BEpXHEH, HUKHEN, ¢ BEpXHEH

Y HWKHEN KPUTUYECKUMH TEMIIepaTypamMu pacTBOPEHUS.

14. JlnarpaMMbl IJ1aBKOCTH OWHAPHBIX CUCTEM.

15.IlpenmMer XuUMHUYECKOH KHHETUKM W €€ 3HaueHwe g Ouonorud. KuHernueckas
KJIacCU(pUKalUs XUMUUECKUX peakuui. MomnekynsapHocTs peakiuu. CkopocTs peakiuu. OakTopsl,
BIMSAIONIME HAa He€. 3akoH AelcTByronmx macc. KoHctanta ckopoctH. KnHeTnueckue ypaBHEHUS.
[Topsinox peakuuu. [lepuon nomynpespaiieHns. 3aBUCUMOCTh CKOPOCTH PEaKIIMK OT KOHIIEHTPAIHH.
Kunerndeckue ypaBHEHMsI peakluii IEPBOT0, BTOPOTO U HYJIEBOTO MOPSAKOB.

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

17. 3aBUCHMMOCTb CKOPOCTH peEakIUH OT TeMIepaTypsl. TemrmepaTypHbId KOd(QQHUIUEHT
CKOPOCTH pEeakllMd W €ero OCOOEHHOCTH JUIsi OMOXMMHUYECKUX MpoueccoB. [loHstue o Teopuu
AaKTUBHBIX COYJIapEHUH. DHEPreTHUeCKui Npouiib peakiMu; SHEprus aKTHBALlMU; ypaBHEHHE
Appennyca. [ToHsiTHe 0 TEOpHH NTEPEXOAHOTO COCTOSIHUS. AKTUBUPOBAHHBIN KOMILJIEKC.

18.Katanmu3. [T'oMOreHHBIH M  TeTEpOreHHBIM  KaTanu3. DHepreTHueckuil npoduib
KaTamuTudeckor peakuun. OcOOCHHOCTH KaTATUTHUYECKOM aKTUBHOCTH (hEPMEHTOB.

19. IlocnenoBarenbHble, MNapajUleJbHbIE M CONpPSDKEHHBIE peakiuu. LlenHble peakuuw.
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JlumuTupyromas craaus CiIoKHOU peakuuu. Peakiiuu B pactBopax. @OTOXMMUYECKUE PEAKITUH.

20.06pa3oBanue pacTBOpoB. PacTBoprMOCTh. PacCTBOPUMOCTD Ta30B B KUAKOCTSX, B3aMHAS
pPacTBOPUMOCTh  KMAKOCTEH, pPAacTBOPUMOCTb TBEPHABIX BELIECTB B JKUIKOCTAX, JaBJICHUE
HACHIIIEHHOT0 TIapa pa30aBICHHBIX PACTBOPOB.

21.PacTBOpel  HEdNEKTPOJIUTOB. KoNIMraTuBHbIE CBOWCTBA  pPAcTBOPOB:  IMOHUKEHUE
TEMIEPATYpbl 3aMEp3aHMsl PacTBOpa, IMOBBILIEHUE TEMIIEpaTypbl KUIIEHUS pPacTBOpa, IMOHUKEHHE
JIaBieHUsl Mapa, ocMoTHdeckoe JaBieHue. Kpuomerpus. OOymuomerpusi. Ocmomerpus.
Konnmurarusabie CBOWCTBA Pa30aBICHHBIX PACTBOPOB AIEKTPOIUTOB.

22.PactBopbI 351eKTponuTOB. CHUIIBHBIC AIEKTPOJIUTHI, Teopus Jledass-Xrokkens.

23.bydepnsie pacTBopel. Mexanus3m AercTBHs Oy(depHbIX cucteM. 30Ha OypepHOro AeHCTBHS
u Oydepnas emkocts. Pacuer pH npotonutuueckux cucreM. 3HaueHue Oy(depHBIX CHUCTEM IS
OHOJIOrH, XHMUH.

24.VY nenpHasi 31E€KTPONPOBOJHOCTh PACTBOPOB 3JIEKTPOIIUTOB, MOJISIPHAs 3JEKTPONPOBOIHOCTD
pacTBOPOB 3JIEKTPOJIUTOB,

25.0nekTpudeckue  TOTEHIManbl Ha  (a3oBBIX  TpaHUNax. YpaBHeHue  HepHcra,
raJIbBAHUYECKUIN AJIEMEHT, 3JIEKTPOAHbIE TOTEHIIUAIIBI.

26.Knaccudukamus 371eKTpoI0B.

27.1lpeamMeTr KOJJIOMJIHOM XWMHH, 33]a4d, MeToAbl. OCHOBHbBIE 3Tallbl PAa3BUTUS KOJUIOUIHOU
xumud. [lpu3Haku OOBEKTOB KOJUIOMTHOW XMMHHU. 3HAUYCHUE KOJUIOMJHOW XUMHHU B OHOJIOTHH.
[ToBepxHocTHAas Heprus [ m60ca U MOBEPXHOCTHOE HATSKEHUE.

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

29. IloBepXHOCTHO-aKTHBHBIE UM IOBEPXHOCTHO-HEAKTUBHbIE BellecTBa. VI3MeHeHue
MOBEPXHOCTHOW aKTHMBHOCTH B TOMOJIOTHUYECKUX psigax (mpaBuio Tpay6e). M3orepma aacopOmuy.
OpueHranis MOJEKYJl B TOBEPXHOCTHOM CJIO€ M CTpyKTypa OuomemOpaH. 3HadyeHHE
a/ICOPOIIMOHHBIX TIPOIIECCOB IS KU3HEIEATSILHOCTH.

30. BMC. CpoiicTBa cTyqHEH: CUHEPE3UC U TUKCOTPOIIHSL.

31.AncopOunoHHBIE paBHOBECHS Ha HEMOJIBIKHBIX TIpaHUIax paszzaena (as3. Ddusznyeckas
aacopOuusa u xemocopOuwmsi. AncopOiusi ra3oB Ha TBEpAbIX Teiax. AJcopOuUMs M3 PacTBOPOB.
VpaBuenne Jlenrmiopa. VYpaBHenue DpeitHmxa. 3aBUCUMOCTh BEITUYUHBI  aIcOPOLMHM  OT
pa3nuuHbiX (aktopoB. IlpaBuno BeIpaBHUBaHUS MoONsApHOCTeH. I30upaTtenbHas ancopOums.
[TpaBuno [Tanera-®asgnca. Kore3us, aare3usi, CMaYuBaHUE.

32.00mue mpeacTaBieHUs M KiaccU(UKAIUS XpoMaTorpauyeckux METOA0B IO TEXHHKE
BBIMIOJIHEHUS U IO MEXaHU3My Ipouecca. ['enb-xpomatorpadus. [Ipumenenne xpomarorpadun s
MOJy4YEeHHUs, OUYUCTKH, pa3feieHNus U aHaJln3a BEIIeCTB. 3HAUE€HUE aJICOPOLIMOHHBIX MPOLECCOB IS
KU3ZHEJEATEIIbHOCTH.

33.Knaccudukanus aucnepcHslx cucteM. Kiaccugukanuss TUCTIEPCHBIX CHCTEM IO CTENEeHU
JUCIIEPCHOCTH; TI0 arperaTHOMY COCTOSIHUIO (a3; MO Cujie MEXMOJEKYJISIPHOrOo B3aWMOAECUCTBUSA
MEXy IUCTIepcHOM (a3oil u qucnepcuoHHoM cpenoi. [Ipupona KOIIOUIHOTO COCTOSHHUS.

34. TlomyyeHue M CBOMCTBa JUCHEPCHBIX cHUCTeM. llomyueHue KOJUIOMAHBIX PacTBOPOB.
Juanus, snekTpoananus, yiabTpaduabTpalus.

35.CtpoeHne KOJJIOMJIHOM MHIEIUIbl. ATperatuBHas yCTOWYMBOCTb 30J€H, Koarysuus
mo¢poOHbIX KoutonnoB. [lopor koarynsuuu u ero ompenenenue, npasuio Llyneue-I'apay,
B3aMMHAasl  KOaryJisius. Konnounnas  3amura. YCTOWYMBOCTD  JTUCHEPCHBIX  CHUCTEM.
CenuMeHTAIIMOHHAs, arperatuBHas M KOHICHCAI[MOHHAs YCTOMYMBOCTH JHO30Jed. DakTopsl,
BIIMSIOIINE HA YCTOMYHUBOCTD Jano3osen. Koarysmms.

36.CtpoeHne JBOMHOIO 3JIEKTPUUYECKOTO CJIOSA. DJIEKTPOKMHETHUUYECKUH IOTEHLIHMANl U €ro
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB, SKCIIEPUMEHTAIILHOE OIIPEJIETICHHE €TO.

37.MonekynspHO-KUHETUYECKHE CBOMCTBA KOJIJIOWIHO-AUCIEPCHBIX CHCTEM: OpOYyHOBCKOE
IBUKEeHHE, AUQQy3us, OCMOTUYECKOE IaBJIEHHE, CEIMMEHTAI[MOHHOE paBHOBecue. OnTHUecKue
CBOMCTBa: paccenBaHue cBeTa (3akoH Pases). DnekTpoknHeTHYecKHe CBOicTBa: anekTpodopes u
AIIEKTPOOCMOC.

38.MukporereporeHHble CUCTEMBI, ux puposa U Pa3HOBUIHOCTH.
[Toyuenune,pu3MKOXUMUYECKHE CBOWCTBA M 3HAUYE€HHWE B MEIUIMHE a’po30Jiel, MOPOIIKOB,
CYCIEH3UM, SMYJIbCUM U TIEH.
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39.Omynbcun: KiaaccuUKaIus, MOTyYEeHHEe W UX CBOMCTBA. DMYIJIBraTopbl U MEXaHU3M HX
neiictBus. Tunm smynbecuit. OOpamnenue (a3 3MynbCHd. YCTOWYMBOCTh 3MYJIBCHUI U pa3pyllIeHHE
smyJibenil. KoanecueHiusi.

40.CycrieH3ud M HMX CBOMCTBA. YCTOMYMBOCTL M (AKTOphl €€  OIpelesIonue.
CeauMEHTAIMOHHBIN aHalu3 cycneH3ui. [1acTol.

41.ITonyuenue u cBoicTBa asposoiie. [Ipumenenue aspo3osneit. [Topomku.

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

43. TleHbl: MONyYCHHE, THITBI, YyCTOWYUBOCTh M pa3pyllcHue, cradmim3ays neH. [Ipumenenne
B OMOJIOTHH.

44 BpICOKOMOJIEKYTIsipHBIE coenuHeHus. Kinaccudukanus u MeToasl noiaydeHus. CTpoeHue u
dbopma MaKpOMOJIEKYJl. ArperaTtHble COCTOSHUSI U CTPYKTYpHO-MEXaHHUYECKHE CBOICTBa
nosuMepoB. PacTBopeHne n HaOyxaHue BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN. TepMoauHaMHuuecKas
YCTOWYMBOCTh UX pacTBOPOB. DAKTOPHI YCTOMUYNBOCTH.

45.CBoiicTBa  pacTBOPOB  TMOJUMEPOB,  OCMOTHYECKOE  JABJIEHUE U  BSI3KOCTbD.
BricokoMoneKysipHbIe COeTMHEHUS KaK MOJIUAIEKTPONIUThI. M303ekTprueckas ToUKa U METObI e
ompeaeneHus. DNeKTpodope3 MOTUIIESKTPOIUTOB, €r0 METOIBI U IPUMEHEHHUE B (papMaIieBTHIECKIX
uccleoBaHusIX. BricanuBanue moJIuMEPOB U3 PacTBOPOB, KoallepBalus U 3amuTHoe neictsue BMC
Ha KOJIJIOU/IBL.

Ipumepnvie 3a0anus

KonTponbHas paboTa « ArperaTHble COCTOSIHHSI BEIIIECTBaY
. Bapuanr 1

1. Kakue ra3sl cCHuTarOTCS HaeaTbHBIMU. [Ipy KakuX TemrepaTypax U JaBJICHHUSX peaTbHbIC I'a3bl
BeIyT cebst Kak uaeanbHbie?

2. T'azoas cmech coctout u3 NO u CO2 Beruncnuts 06beMHOE cofiepskanue razoB B cMecu (B%),
€CJIM UX MaplualIbHbIC 1aBJICHUS paBHbI COOTBETCTBEHHO 36,3 u 70,4 xIla.

3. Bl BHecu ¢ moposa (-27,3° C) B temnyro xomHaty (+27,3° C) Bo3mymHsli mapuk. B komMHare
ero oobem cran 8,23 1. Kakum oH ObL1 Ha yrute?

4. IlnotHocTh mo Bomopoxay raza X pasHa 2,00. M3 cKOJBKHX aTOMOB COCTOUT MOJIEKYJa 3TOrO
raza?

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

Paznmen 2
Tunosele 3agaun o teme: [lepBblil 3aKOH TepMOJAMHAMUKHU. TErIOEMKOCTh U TEIJIOTa HarpeBaHMUS.
Tepmoxumusa. 3akonsl I'ecca u Kupxroga. II 3akoH TepMOIMHAMUKU. ODHTPOIHUS.
TepMmonuHaMUUeCKUE TMOTEHIIMATBI, XUMHYECKOE CPOJCTBO. XHMHUYECKOE PABHOBECHE, KOHCTaHTa
paBHOBecus. CMENICHNE XUMHUYIECKOTO PaBHOBECHSI.

3amanwue. [lonp3ysce manHbiMU Tabn. 1.1 u 1.3, BerumciuTe TermaoBo dPpdekr, XuMHIecKoe
CPOJICTBO U KOHCTaHTY PaBHOBECHs MIPH CTAaHIAPTHHIX YCIOBUSX WM MpHU 3adaHHOW Temmeparype T.
Habop peakuuii u TemmepaTyp A7 BBIOJTHEHHUS TEPMOAMHAMHUYECKUX PACUYETOB yKa3aH B TaOuIle
1.2.
[lo mony4eHHBIM 3HAYEHUSAM TEPMOJUHAMUUYECKUX XAPAKTEPUCTUK OMPEAEIUTE TEPMOXUMUUYECKUM
THUI peaKIlii, BO3MOXHOCTh €€ TPOTEKaHUs MPU aTua0aTHBIX YCIOBHIX M B OTKPBHITHIX CUCTEMaX, a
TaKKe YKaXUTE KauyeCTBEHHO TIyOMHY MPOTEKaHHWS PEaKIUU MPU CTAHJAPTHBIX YCJIOBHUSX W TPHU
3amaHHON Temmeparype. Omnpenenure ONTHUMalIbHBIE YCIOBHS BEIEHHUs TIpoliecca, yKa3aB, Kak
YBEITUYHUTH BBIXOJ] POIYKTOB

Paznen 3.
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KoHnTtponbHas padota

1.PactBOp caxapa konmeHTpamuu 0,3 MOJB/J ToaBepraeTcss MHBEpcUM B TeueHue 20 MUH Ha
35%.BpraucianTh a) KOHCTAHTY CKOPOCTH; 0) BpeMs OJTyIpeBpalleHusl.

2. IIpu 150°C nHekoropas peakuusi 3akaHuuBaeTcsa 3a 16 muH. [lpuHumas temmneparypHbIit
KOX((UIIMEHT CKOPOCTH pPEaKIMH PaBHBIM 2,5, paccuuTaiiTe, yepe3 Kakoe BpeMsl 3aKOHYHTCS ITa
peakuusi, eciiu npoBoauTh ee pu 200°C.

3. Ilepumon mnomypacnaga pagusi coctaBisier 1590 ner. BpiuMciauTe KOHCTAHTY CKOPOCTH
PaAMOaKTUBHOIO pacnaja u Bpems, 3a koTopoe pacmnajercs 20% u3oTora.

4. B cocyn oobemom 2 1 momectmiin 0,53 monp Bomopona u 0,3 monps azora. K momeHTy
paBHOBecust oopazoBanochk 0,02 Monb aMMuaka. BerurcnuTe KOHCTaHTY paBHOBECHS PEaKIUU.

5. BeumcnuTe paBHOBECHBIE KOHIICHTpAallMM Bojaopona M #oma B peakuumHz+l, «<2HI u
KOHCTaHTY PaBHOBECHs PEaKIMH, €ClM HadajbHble KOHIEHTPALMU BOAOPOAA U HOAA COCTABISAIOT
0,08moun/m1, a paBHOBecHast koHteHTpanus HI cocrasisier 0,04 mosb/i.

6. PaBHOBecHBIe KOHIIeHTpanuu BemecTB B peakiuu 2S02,+02 <> 2S03 cocraBmsior: SO» -
0,0002 moms/i, O2 - 0,004 monw/a, SOz - 0,003 monb/n. BeruuciuTte HavaabHBIC KOHIICHTPAIMH
MCXO/HBIX BEIIESCTB M KOHCTAHTY PABHOBECHS PEAKIIHU.

Pasnen 4. Tect
s omeema Ha gonpocwvl uacmu ciedyem 6v16pamsv 00UH NPABUTLHBILL OMEEm.

1. VYkaxure dazoBoe npeBpaiicHue:

1) pacTBOpeHUEe KUCTIOPO/Ia B BOJIE; 2) pacTBOpEHHE XJIOPHIa HATPUS B BOJE;
3) pacTBOpeHUE XJIOPOBOIOPOAA B BOJIE;  4) pacTBOPEHHUE YIJIEKUCIIOTO ra3a B BOJE;
5) pacTBOpeHHE aMMHaKa B BOJIE.
2. JIUCTHIIALMS — 3TO METOJ] pa3CIICHUs] CMECEi, B OCHOBE KOTOPOTO JICXKUT:
1) paznuuHas TeMnepaTypa KMUIEeHUs! KOMIIOHEHTOB
2) pa3nuyHasi INIOTHOCTh KOMIIOHEHTOB
3) paznuuHas pacCTBOPUMOCTb KOMIIOHEHTOB
4) pa3IUYHOE arperaTHOe COCTOSIHME KOMIIOHEHTOB
5) pa3nuuHble pa3Mepbl YaCTULl KOMIIOHEHTOB
3.Haitnure cooTBeTCTBHE (CHHOHUMBI) MEXK/Y MIOHATUSIMHU U ONIPECIICHUSIMHU TIPOLIECCOB:

1) acconumarus A) Bo3roHKa
2) TACTUIUISIAS b) paznoxenue
3) cybnumanus B) neperonka
4) KOHACHCAITUS I') ynnornenue
J1) coenuHnenue
2 3 4
1

4. HeonHOpoaHBIE CMECH MOKHO Pa3AEIUTh C TOMOIIBIO:
1) BeimapuBanust  2) KpucTauiu3auuu 3) GUIbTPOBaHUS
4) MTACTUIUISIUN 5) xpomarorpaduu

5. CornacHo npaBuiy ¢a3 I'n60ca MakcuMabHOE YHCIIO CTETEeHEH cBOOOIbI B OJTHO-
KOMIIOHEHTHOM 3-X (ha3HOl cuCTeMe paBHO:
1) 0 2) 1 3) 2 4) 3 5)4

6. CormacHo nepBoro 3akoHa KoHoBanosa rpu q00aBieHNH KOMIIOHEHTA B PacTBOP,
coJiepkaHue ero B nape Oyet OoJiblie, eCiIi OH:
1) moHMKaeT TemMreparypy KUICHUS; 2) TIOBBIIIAET TEMIIEPATYPY KHITCHUS
3) moHmkaet oO1iee 1aBJIeHKE Tapa HaJl pacTBOPOM
4) yBenW4YMBAaeT KOHILIEHTPAIIMIO pacTBOpPa;  5) MOBBILIAET TEMIIEPATYPY 3aMep3aHUs
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7. CopepxaHue rekcaHa B coctaBe napa Haja 60% pacTBopoM (CM. TuarpaMMmy) COCTaBIIsET:

1) 20% e
2) 40% 3
60 N
3) 25% .
4) 60% oS
5) 10% % A
30

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

Paznen 5. KontponbHas pabota

1.PactBOp, comepkammii 0,512 T HeanexTponura B 100 © OeH30ma, KpUCTAUIM3YETCS MpU
5,296°C. BbluncauTe MOJISPHYIO MacCy paCTBOPEHHOI'O BELIECTBA.

2.Bplunciute TeMnepaTypy Kpucramiuzauuu 2% BOJHOTO pacTBOpa 3TaHoJIa

3. Beiuncinute temmepaTypy KHIEHHs pacTtBopa, cojaepskamero 5,05 r xmopmerana B 120 r
areToHa.

4. IIpu xako# KOHIIEHTpAIMK HOHOB Zn2+ (MOJIb/T) MOTEHIIMAN ero 3ekTpoaa Oyaer Ha 0,015 B
MEHBIIIE €r0 CTAaHAAPTHOTO ANEKTPOJAHOTO NOTeHIuana?

5. CocraBbTe CXeMy, HAIMIIUTE YpPaBHEHMs 3JIEKTPOAHBIX IpoueccoB U Bbrauciautre I/C
raJbBaHUYECKOTO AJIEMEHTa, COCTOSIIEr0 W3 KaJAMHEBOTO 3JiekTpoaa morpyxenHoro B 0,01 M
pacTBOp HUTpATa KaJMus, a BTOPOH U3 MarHUEBOro 3JEKTpoja, norpyxkerHoro B 0,001M pactBop
HUTpaTa MarHusl.

9. Paccuurtath ocmoTrueckoe nasienue 1M pactBopa rioko3sl npu 25°C

Pa3znen 6. OTBeThTE HA BOMPOCHI TECTA
1. Iy1st mOTMMEpOB C CETYATOM CTPYKTYPOM XapaKTepHO YMEHbIIICHUE
* IPOYHOCTHU *CTEPEOPETYIIIPHOCTH
* CTETICHH MOJUMEPHU3ALUU *IJTACTUIHOCTH
2. Jlns 307151 noauia cepedpa, MoTyuyeHHOTO 10 YPaBHEHHIO
AgNO3 +KI(u36nToK)—Agl +KNO3,
HaWTY4IIUM KOAryJIHPYIOIINM JeHCTBHEM 00JIaaeT HOH
* Al3+ «Mg2+
» Ca2+ *Na+
3. O6pa3zoBaHUe KOJUIOHIHOTO PACTBOPA BO3MOKHO 110 PEAKIIHH
* KOH+H2S04— *CI2+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBennueHueM TeMIlepaTyphl yieiabHas TOBEPXHOCTHAS SHEPTHUs
* HE U3MEHAETCS *U3MEHSETCS HEOJHO3HAYHO
* YMEHBILIAETCS *yBEINUNBACTCS
5. Konmnounnnas yactuiia, oOpasyromascs B pe3yJbTaTe B3auMOJICHCTBUS
MOIUJIA Kalusl ¢ U30BITKOM HUTpaTa cepedpa,
* SIBJIAETCS DJIEKTPOHEUTPATILHOU
* UIMEET OTPULATEIbHBIN 3apsij
* IMEET MOJIOKUTEIBbHBIN 3apsi
* BBINAJIa€T B OCAJ0K
6. Jliist 300151 moamia cepedpa, MOTydEeHHOTO 110 YPABHCHHEO
AgNO3 +KI(u36n1ToK)—Agl +KNO3,
HaWJTydIlIUM KOAryJIUPYIOIIUM JeHCTBHEM 00J1aaeT HOH
* Al3+ «Mg2+
» Ca2+ *Na+
7. OOpa3zoBaHKe KOJUIOUTHOTO PACTBOPA BO3MOKHO 1O PEAKIIHH
* KOH+H2S0O4— «CI12+KOH—
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* AgNO3+KI— *MnO2+HCl—

8. C yBennueHueM TeMIiepaTypsl yIeabHasi IOBEPXHOCTHAS SHEPTHUS

* HE U3MEHSETCS *U3MEHSAETCSl HEOJHO3HAYHO

* YMEHBIIIACTCS *yBEITUIHBACTCS

9. Konnounnnas yactuua, o0pas3yromascs B pe3yJjbTaTe B3auMOJICHCTBUS

MOIUJIA Kanusl ¢ U30BITKOM HUTpaTa cepedpa,

* SIBJIACTCS DJIEKTPOHEUTPATILHOU

* IMEET OTPHUIATEIBHBIN 3apsi

* UMEET MOJIOKUTENIbHBIN 3apsil

* BBIIIAAET B OCAJI0K

10. 3aBucUMOCTb BEJIMUUHBI aICOPOIIMH OT PABHOBECHOW KOHIEHTPALIUU

WJTY TapLHAIBHOTO JIABJICHUS MPU MTOCTOSHHOW TEMIIepaType Ha3bIBACTCs

* a11abaToM *M30X0POii® U30TEPMOI *M300apoi

11. CBeToBOM MOTOK IPH MPOXOKACHUHN Yepe3 KOJJIOUIHBIA PAaCTBOP

Mo/iBepraercs

* HHTEPPEPEHIIUH *aICOPOITIH

* Tu(PaKIIMOHHOMY PACCESIHUIO *(IIyOpPECIICHIINH

12. Kpucramimueckue mojuMepbl B OTJIIHYHUE OT aMOP(HBIX 00J1a1af0T

* HHTEPBAJIOM TEMIIEPATyPhl Pa3MsATUCHUS

* OIIPE/ICIICHHBIM 3HAaY€HUEM TeMIIepaTyphl [JIaBICHUS

* TEMIIEPATY PO TUIABJIEHUSI, 3ABUCALIEH OT HarpeBaHUs

* HEONPE/ICICHHBIM 3HAU€HHUEM TeMIIepaTyphl IJIaBICHUS

13. Komonanas 9acTuia, 00pa3yiomascs B pe3yJibTaTe B3auMO/1eH -

CTBUS pacTBOpa XJiopuaa 6apus ¢ U30bITKOM CEpHON KHCIIOTHI,

* SIBJISICTCS JIEKTPOHEUTPAIBHOM * UMEET OTPULIATEIIbHBIN 3apsi]

* UMEET MOJIOKUTENbHBIN 3apsi]l *BbIMAIAET B OCAT0K

14. Peakuueil mOJTUKOHIECHCAIIMHA MOYKHO MOTYYUTh

* IOJIUCTUPOJ *HEUIIOH

* Te(DJIOH *TIOJIMHUTPUIT

15. /IpIM ¥ TyMaH OTHOCSITCS K IMUCTIEPCHBIM CHCTEMaM THUTIa

* SMYJIbCHUS *TIEHA* 30JIb *a3P030Jb

16. [Ipotiecc 00beAMHEHNS KOJIOUIHBIX YacTUIl B O0JIee KpyIHbIe

Ha3bIBACTCS® MENTU3AIMS *CETMMEHTAIIMI® KOAIlepBAITUs *KOATyJISIIHS

17. TlpoxykTamu, BBIACISIONIMMUCS HA HHEPTHBIX JEKTPOAaX MpH

AJIEKTPOJIN3€E BOJHOTO pacTBOpa cyib(ara MeIu, SBISIOTCS

*H21 02 +Cun 02+ Cun SO2 «Cuu H2

18. OcoOEHHOCTBIO PEeaKIINH ITOJIMMEPHU3AIIH, OTIIMYAIOIICH €€ OT

peaKuy NOJTUKOHICHCAIUH, SIBISETCS

* 00pa3oBaHuE Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHE MOOOUYHBIX HU3KOMOJIEKYJISIPHBIX TPOAYKTOB

* OTCYTCTBHE PAa3BETBIICHHBIX CTPYKTYP

* 00pazoBaHne MOOOYHBIX HU3KOMOJIEKYJISIPHBIX IPOAYKTOB

19. BemiecTBo, 00J1a1aro111ee MOMIOTHTENBHON CITOCOOHOCTRIO, HA3BIBAETCS

* afcopOep *aicopOTUB® aicOpOEHT *ancopoar

20. Non, ancopObupyeMblii Ha TOBEPXHOCTH SAPaA U OTPEICIISTFOIIN I

3apsij] KOJUIOUTHOW YacTHUIIbI (TpaHyIibl), HA3bIBaCTCS

* KOAryJIUPYIOIIUM *TIOTEHITHATIONPEEIISIFOIITUM

* aJICOPOUPYIOIINM *TTIOBEPXHOCTHBIM

21. 1511 NOBBIIIEHHSI TEMIIEpaTypbl KUIeHUs pacTBopa Ha 1,04°C

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

PEHHOTO B HEM HERJIEKTPOJIUTA COCTaBHIIA MOJIB/KT

22. Meroa TONYyYEeHUS KOJUIOMAHBIX YacTHIl, OCHOBAaHHBIA Ha (UINYECKOM JPOOJICHUU
KPYITHBIX YaCTHII, Ha3bIBACTCS

* TUAPOJIUTUIECKUM °*TICTITU3ALMOHHBIM
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* KOHJICHCAIIHOHHBIM *MCTIEPCUOHHBIM

23. Ypasuenue 1 = CRT(3axoH Bant-I'odda), xapakrepusyromiee

3aBUCHUMOCTh OCMOTHYECKOI'O JaBJIEHUS OT KOHIEHTPALMU TeMIIepaTyphl,

MPUMEHUMO® TOJIBKO K PaCTBOPaM HEAJIEKTPOJIUTOB

* K JIIOOBIM PacTBOpaMm * K pacTBOpaM CJIa0bIX 3JIEKTPOIUTOB

* TOJIBKO K PaCTBOPaM CHJIBHBIX 3JIEKTPOJIUTOB

24. VI3aMeHeHue CMaurMBaeMOCTH TBEPABIX Tell 1o aericteuem [1AB

MCTOJIB3YIOT IPU® BOCCTAHOBJICHUH METAILIOB *(JIOTALIUU Py

* PaCTBOPEHUH 3JIEKTPOJIUTOB *CUHTE3€ aMMUaKa

25. PazpymienneM noiauMepoB MO AeHCTBUEM (PU3UKO-XUMHUYECKIX

(hakTOpOB Ha3bIBACTCS® NECTPYKLHUSA *AeBYIKaHU3ALIUS

* IecTaOMITN3aIHs *IeCOPOIHS

26. OnuroMepsl OT MOJIMMEPOB OTINYAIOTCS

* IPOCTPAHCTBEHHBIM CTPOCHUEM *XapaKTEPOM CBS3EH

* MEHBIIIEH MOJIEKYJISIPHOM Maccoi *Ipupo0ii MOHOMEpPA

27. KomnougHbIe 4acTUIIbI, B KOTOPBIX PACTBOPUTENH (BOA) B3aMMO-

JEHCTBYET C siipaMH KOJUTOMIHBIX YACTHII, HA3bIBAIOTCS

* TUAPOPUIBHBIME * TETEPOTeHHBIMU

* TUAPOTEHHBIMH *THAPO(GOOHBIMU

28. dusnueckas aacopOLusi OT XUMUYECKOM OTINYAeTCs

* HU3KHM TETUIOBBIM 3(h(hEeKTOM U 00paTUMOCTBIO

* BBICOKUM TETIOBBIM 3((HEKTOM U HEOOPATUMOCTHIO

* BEICOKUM TEIIOBBIM 3((EKTOM U 00paTHMOCTHIO

* HU3KUM TETUIOBBIM 3 (HEKTOM B HEOOPATHMOCTHIO

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

BoJIbI 3amep3aeT npu —1,86°C (K20 =1,86 rpagxkr/moiib), paBHa

* 116 29+ 58 232

30. ITonumepsl, oOpa3yromiyecs B pe3yJibTaTe CIIMBKH LIeTIel Tpu

BYJIKAHWU3ALUH U TIPY TIOTYYEHUH TEPMOPEAKTUBHBIX CMOJI, Ha3BIBAIOTCS

* TEPMOILJIACTUYHBIE *CTEPEOPETyIIPHBIE

* pPa3BETBIICHHBIE *CETUATHIC

31. Koarynupytoiiee aeiicTBrE Ha 3011b, TOTYyYEHHBIN IO PEaKIIUU

AgNO3+NaCl (u36b1T0K)—>AgCl+NaNO3,

OyIyT OKa3bIBaTh

* KATHOHBI JIEKTPOJIUTA *KaTHOHBI 1 aHUOHBI OJTHOBPEMEHHO

* AaHUOHBI AJIEKTPOIIUTA *HEUTPAIbHBIE MOJIEKYJIIBI

32. B xauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKITUH MTOJUKOH-

JeHcanuu yaie Bcero oopasyercsas NaCl «H2Se CO2 H20

33. TIoBepXHOCTHO-aKTUBHBIM SIBJISICTCS BEMIECTBO, (hOPMYJIa KOTOPOTO

UMEETBU]

* C17H35COONa «CH3COONa

* Na2S04 -H2S04

34. HeiliTpanuzanus >MeKTPUIECKOTO 3apsia U yaalleHHe THIPAaTHOU

000JI0YKH KOJIIOUTHON YaCTHUIIBI BEI3BIBAET UX

* riepepacipeielieHle *pa3pyLieHe

* [Iepe3apsIKy *CTaOMIN3AIHIO

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

* opMa *KOJTUIECTBO

* Macca *pazMep

36. [Tpu morHOM (hepMEHTaTUBHOM THIPOIJIN3E OEITKOB 00pa3yeTcsi CMeCh

* AMHUHOB *KapOOHOBBIX KHCIIOT

* AMHUHOKHCJIOT *yTJIEBOJIOB

37. [lns mpouecca agcopOLuu CripaBe BBl COOTHOLIEHUS
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*AG <0; AS <0 *AG > 0; AS <0

*AG <0; AS>0AG>0; AS» 0

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

HOCTH PAacTBOpa OT KOHIICHTPALIMH 3JIEKTPOJIMTA, Ha3bIBACTCS

* KYJIOHOMETPUS *TIOTEHLIUOMETPUS

* KOHYKTOMETPHS *TIOJsIporpadust

39. Jlns moay4yeHusi HICKYyCCTBEHHBIX OJMMEPOB UCIIOIB3YIOTCS PEAKIINH

* MOJIUKOH/ICHCAIIUU U THIPOJIK3a

* MOJIMMEPU3ALIUU U dTePUPHUKAITUN

* OJIUMEPU3ALINH U TTOJTUKOHICHCAIIUU

* IOJIMMEPU3ALUU U U30MEPHU3ALUU

40. B KO/ITOMTHOM pacTBOpE, MOJTYYSHHOM MIPH B3aUMOJICHCTBUU

n30bITKAa MOH/IA KISl C HUTPATOM cepedpa, MOTEHIIUAIONPEAESIOIIM

spisiercs noH® K+ *NO3z— Ag+ -+ J —

41. KonnyecTBEHHON MepO aacopOIiy CIYKUT BETUYMHA, CIMHUAIICH

U3MEPEHUS KOTOPOH SABIAETCS

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

42. I'pyboaucnepcHble CUCTEMbI, B KOTOPBIX JWUCIEPCUOHHOW CPeoi SBISETCS >KUIKOCTH, a
JUCTIEPCHOM (a30if — TBEPI0€ BEIIECTBO, HA3BIBAIOTCS

* CYCIICH3USIMU *a3pPO030JISIMU

* SMYJILCUSIMU *TICHAMH

43. B MeTo/ie KCTpaKIMK B KAUECTBE KCTPATCHTOB Yallle APYTUX UCIIOJIb3YIOTCS

* CWJIbHBIE KHCIIOThI *HEOPTraHUYECKHUE BEIECTBA

* CUJIbHBIE OCHOBAHUS *OPraHUYECKUE BEIIECTBA

44, Tlpu npOXOXKJIEHWU CBETOBOTO TOTOKA Yepe3 KOJUIOWIHBIM pacTBOp HabmtomaeTcs
TU(GPaKIIMOHHOE pacCesTHUE CBETa, HA3bIBAEMOE

* konyc Crokca *konyc Tunnans

* 3pdexrt Panes addexr ynpra-I'apau

45. MerogamMu KOHAYKTOMETPUU MOKHO aHAJIM3UPOBATH TOJIBKO BEIIECTBA, SBIISIOIINECS

* KOJUIOUJAMH *BBICOKOMOJIEKYIISIPHBIMU

* IUPJIEKTPOJIUTAMHU *3JIEKTPOJIUTAMU

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

* IOTEHIIMAJIA AJIEKTPOJIA *KOJTMYECTBA JIEKTPUUECTBA

* iHBI BOJIHEI *DJIC

47. B cmekTpalbHBIX METOJaX aHalM3a BEJIMYMHOHN, MPOMOPIUOHATBLHOW KOJIUYECTBY
OTIPEIETIIEMOTO BEIIECTBA, SBIIACTCS

* ONTHYECKasl IJIOTHOCThH *CUJIa TOKa

* HAMPSDKEHUE TIOJIS *3JIEKTPOIHBIN MOTEHITHAAT

48. Pabota, HeoOxoaumas JUIsl 0Opa3oBaHUsl €IMHHUIIBI IJIOMAAN MOBEPXHOCTH pasnena (as,
Ha3bIBACTCS

* SHEpPrueil pacliupeHus *y1eIbHON TOBEPXHOCTHIO

* TOBEPXHOCTHBIM HATSKEHHUEM *TIOBEPXHOCTHBIM MTOTEHITHATIOM

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

*29r58r

*1,5r87r

50. CymmapHBIif 3apsi] BCEX 4acTHUIl, 00Pa3yIOIMIUX MHIIEILTY,

* paBeH HYJIO *po0OHas BeIUYUHA

* MIOJIO’KUTEJIEH *OTpULIATEICH

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

* xpomaTorpadust *Tonorpadus

* oJisiporpadust *cnexTporpadus

22



52. bydepHbiMu cBOICTBaMH 00J1a/1a€T PACTBOP, COACPIKAIINI BEIIECTBA

* CH3COONa u CH3COOH *Na2S04 u H2S04

* KCluHCI «CH3COOH uNaCl

53. YpaBHeHue peakiuu, Ak KOTOPOU SHTPOIUST YMEHBIIACTCS, 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 (a1COPOILIMH) AJICKTPOMArHUT-

HOTO M3JIyYCHHS AaTOMAMH BEIIIECTBA B CBOOOIHOM COCTOSIHUU, HA3bIBACTCS

* AaTOMHO-3/ICOPOLIMOHHBIM *3MHCCUOHHBIM

* CIIEKTPOPOTOMETPUICCKUM *JTIFOMHHECIIEHTHBIM

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

Hasi cpeqia — KUJIKOCTH, SIBIISIFOTCS

* B30UTHIE CIIMBKH *MallOHE3

* a3PO30JIb *)KeIIe

56. MeTtoa, 0OCHOBaHHBIM HAa U3MEHEHUH JIEKTPOIIPOBOIHOCTH PaCcTBO-

POB HJTH PACILIABOB JJICKTPOIUTOB, HA3bIBACTCS

* KyJIOHOMeTpuUel *criekTpodoToMeTpueit

* KOHIYKTOMETPHEH *IIOTeHIIMOMETpUEH

57. BemectBa (aacopOCHTHI), CHOCOOHBIE OOMCHHMBATHCS HMOHAMH CIIOJBYDKHON  (ha3oid,
HA3bIBAIOTCS®* HOHUTAMU *OCAJAUTEISIMU® SKCTPAreHTaMU *HOCUTEIISIMU

58. Ilpum yBenWYEeHWH KOHIICHTPAIIMM BemecTBa (aACOPOUPYIOIIErocs OTPHUIATEIIBLHO)
MOBEPXHOCTHOE HATSKEHHE PacTBOpa

* YMEHBIIIACTCS

* MEHSETCS HEOJTHO3HAYHO

* YBEJIIMYNBACTCS

* CHayaJjla yMEHbIIAETCs, a TOTOM YBEITUYMBACTCA

59. MunnManbHas KOHIIEHTPALUS 3JIEKTPOJIUTA, HEOOX0uMast

JUISL KOATyJISIUH OIPEIeTICHHOT0 KOJIMYECTBa KOJUIOMIHOTO pacTBopa 3a

OTIpeICTICHHBINA TPOMEXYTOK BPEMECHH, HAa3bIBACTCS KOa-

TYJISIUN

* IOPOrOM *KOHCTAHTOM

* KOO GUIMEHTOM °*TIpE/IeTIOM

60. MeTo/1 BOJTBTaMIIEPOMETPHUN OCHOBAH Ha MPSMO MPOMOPIUOHATEHON 3aBUCHMOCTH MEXTY
KOHIIEHTpaIluel BellecTBa u

* CWJION TOKA *HaNpPsHKECHUEM

* yactorou *3J]C

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

* HaXOJIUTCS B KOJIEOATENTEHOM PEXUME

* MPOTEKACT B 0OPATHOM HAIPABIICHUU

* HaXOJUTCS B paBHOBECUU

* MPOTEKAET B IIPSIMOM HAIPABIICHUU

62. MeTo/ BbIACTIEHUS] BEIIECTB, OCHOBAHHBIM Ha WX CHOCOOHOCTH MEPEXOJUTh U3 TBEPAOTO
COCTOSTHUS B Ta3000pa3HOE IMPU HEBBICOKUX TEMITEPATypax, Ha3bIBaeTCS

* TUCTHILISIIIUS *IKCTPAKIIUS

* cyOnmuManus *xpoMarorpadus

63. OCHOBOI1 KyJTOHOMETPUUYECKOTO METO/a aHATN3a SBISETCS YpaB-

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

64. KoHieHTpalys moBepXHOCTHO-aKTUBHOTO BEIIIECTBA B TTIOBEPXHOCT-

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

* OJIMHAKOBAsI *MEHSETCSl HEOJTHO3HAUHO

* 3HAYMTEIHPHO HIDKE *3HAYUTEIILHO BBIIIE

65. Cpenu nepeyrcieHHbIX NOHATHH XxuMud BMC numiHuM siBnsieTcst

* TOMOTIOJIMMEPH3AITUS *COTIOJTUMEPH3AITHS

* cyOnmuMaIus *TIOJMKOH/ICHCAIUS
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66. Pazimmunas okpacka IUCIIEPCHBIX CHUCTEM 3aBUCHUT OT
THCTIEPCHOM (hazbl

* pa3Mepa yacTHIl *(OpMbI YaCTHUIL

* SHEPTHH YaCTHI] *CKOPOCTH JBHKCHHS

67. Jnsd KONMYECTBEHHOTO OMMCAHMS Tpolecca aacopOILMH HCHOIb3YIOT SMIUPUUYECKYIO
dopmyiy

* PeObunnepa *bpynaysepa

* Tennepa *®@pennummxa

68. 3aBUCHMOCTb KOJMYECTBA MOTJIOUICHHOIO 00pa3loM H3Iy4YeHHs] OT KOHIIEHTpalUU U
TOJIIIMHBI TOTJIOIIAIOIIETO CJIOSI OIMCHIBACTCS 3aKOHOM

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

* Ditamreiina *Jlambepra — byrepa-bepa

Cocrasutens (n): MBanoB @.U.- npodeccop kad.EH/, n-p xum. Hayk
(pamunus, unuyuaner u donxcrocms npenodasamens (ei))
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