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OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMma rnepecMoOTpeHa Ha 3acelaHNM JenapTaMeHTa

IIpoTokomn oT « » 20 1. Ne

JlupekTop aenaprameHTa __Ipuxonpko 1O.B.
(moamuce) (M.0. ®amumnms)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCeJaHUH JIenapTraMeHTa:

[IpoTokoi oT « » 20 1. Ne

Jupexrop nenapraMeHTa

(Tommch) (1.0. damumms)



AHHOTALUA

Kypc «®uznueckoil W KOJUIOUJHOW XUMHH» BXOIUT B (PeaepabHBIMN
KOMIOHEHT «MaTreMaTH4ecKoro M €eCTeCTBEHHOHAYYHOTO IMKIIa» JAUCIUILIMH
HampaBJICHUs TMOJArOTOBKK crnenuainucTtoB mnporpammbl 30.05.01 «MenumumHckas
onoxumus». TpydoeMKOCTh AUCHUIUIMHBI COCTaBISICT 3 3a4€THBIC E€AMHUIIBI
(108 4ac); OHa pealm3yeTcs Ha  BTOPOM Kypce. YUeOHBIM TUTAHOM
npeaycMoTpenbl  Jekuuu (18 wac.), mabopatopusie paboThl (18 yac.),
npakTudeckue padoTsl (18 gac.), camocTosaTensHas padota (9 gac.), KOHTpOIb (45
qac).

«Duznueckas W KOJUIOWJHAS XUMHS» BBICTYIIA€T B POJA OJHOW U3
WHTETPAIbHBIX JUCHUIUIMH B (yHIaMEHTAJIbHON TMOATOTOBKE CHEIMAIUCTOB
JAHHOTO TPO(UIIA U TECHO CBfA3aHA C TaKUMU JUCUUIUIMHAMU, Kak «OOmas u
HEOPTaHUYECKasl XUMHS», «AHAIATHYECKAs XUMHsS», «OpraHuyeckass XUMUSD,
«®apmakonorus», «buoxumus» u «buopuzuka.

ConepxaHvue AUCUUILIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C
M3YYEHHEM 3aKOHOB TEPMOJMHAMUKH U TEPMOXUMHUHU, XUMHUUYECKON KUHETUKHU U
Karajau3a, MPOIECCOB 3EKTpoxuMuu. Oco0oe BHUMAaHUE YACNSCTCS H3YUYCHHIO
IIOBEPXHOCTHBIX SIBJICHUW M CBOMCTB JUCIEPCHBIX CHUCTEM, a TAaKXKE CBOMCTB
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U UX PACTBOPOB. .

Heab0 wu3ydyeHUs JUCUUIUIMHBI SBJSIETCS  OBJIAJICHHE OyaymuMu
CHEIUAIUCTAMU  OCHOBaMHM  (DU3UKO-XMMHYECKUX  3HAHUW W METOJOB,
HEOOXOJUMBIX JUISI TMPO(ECCHOHATBHOTO PEIICHUS BO3HUKAIOIIMX  BOIPOCOB;
yMEHUE TPOTHO3UPOBATH HAMpaBIEHWE U Pe3yJabTaT (DPUIUKO-XUMUUYECKUX

IMpoIcCCOB U SIBJICHUH B ’)KMBOM OopraHu3Me.

3amauv TUCHUTLINHBI:

1. M3yyeHue 3aKOHOB TEPMOJMHAMUKM W TEPMOJMHAMUYECKHX CBOMCTB
BEIIECTB B  ILENAX ONpPENEIICHUs] BO3MOXXHOCTM W  HalpaBJICHUsA

OMOXMMHUYECKUX U TEXHOJIOTHYCCKUX IMpOUCCCOB;



2. YmeHue INPUMCHATH 3aKOHBbI XMMHUUYECKOM KHHETUKHU JJI4  ITOBBIIICHUWA

CKOPOCTH OCHOBHBIX U 6JIOKI/Ip0BaHI/I$I MMOOOYHBIX IMpOICCCOB,

3. YMeHHe ucnoan30BaTh CBOMCTBA Pa3IMYHbIX OUCIICPCHBIX CHCTCM H

IMOBCPXHOCTHLBIX SIBJICHUM B MGI[HL[I/IHCKOﬁ 6I/IOXI/IMI/II/I,

4. Pa3BuTHE XMMHYECKOTO MBIIIJICHUA S,

5. ®opmupoBaHue

3HAHUHN

YMEHUN B

HCIIOJIb30BaHHNH MCTOO0B

UHCTPYMEHTAIBFHOTO (PU3UKO-XUMUYECKOTO aHaTN3a.

JTaHHBIX.

B pe3ynbTaTte u3ydeHus 1aHHON AUCIHUIUIMHBL y 00y4aromuxcs (GOpMHUPYIOTCS
clieyromune npohecCuoHaIbHble KOMIETEHIINH:

Konx n popmympoBka
KOMIIeTEeHI[UH

Jtanbl GOpMHPOBAHUA KOMIIETEHIMU

OIIK-5
HCII0JIb30BaTh

TOTOBHOCTb
OCHOBHBIE ¢buzuKo-
XUMHYECKHE,
MaTeMaTHYECKHe "
WHBIE €CTECTBEHHO
Hay4Hble TOHATUA U
METO/BI TPU PELICHUU
npodeccHoHaTbHBIX
3a1a4

3Haer

du3nuecKkne U XMMHUUECKIE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPraHUYEeCKUX COCTUHEHUHN
XapakTepUCTUUYECKUE TEPMOJIUHAMUYECKUE
(YHKITUY KaK KPUTEPHUU CaMOIIPOU3BOJILHOTO
[IPOTEKAHUS XUMUUECKUX ITPOLECCOB U
COCTOSIHUSI PaBHOBECHSI

@DaKTOpBI, BIUSIOLINAE HA CKOPOCTh
XUMHYECKUX PEaKIUi

[IpaBuna pabGoThl B XUMHUYECKOU JTabopaTopuu

Ywmeer

PaccunThiBaTh ~ M3MEHEHUS  TEPMOJMHAMHU-
YeCKMX MapaMeTpoB B Pa3IMYHBIX Mpolieccax
U CHCTEMax

OOpamaTrbcss ¢ XUMHUYECKHMHU PEAKTUBAMHU U
1a00paToOpHOIi mocynoit

Pazbupatbcst B ommcaHuu  Ja0OpaTOPHBIX
METOIHMK

W3mepsaty  pU3MKO-XUMHUECKHE TapameTpbl
PacTBOPOB, CMECEH U TETEPOreHHBIX CHCTEM
[LnanupoBaTh y4e0HO-UCCIIeI0BATEIbCKHI
JKCIIEPUMEHT  Ha  OCHOBE OBJIAJICHUS
OCHOBHBIMHM TpUEMaMH TEXHUKU pabOTHl B
naboparopuu

Bnaneer

®OU3MKO — XUMUUECKUMHU METOJJaMH aHaTTN3a
BEIIIECTB, 00Pa3YIOIINX UCTUHHBIC PACTBOPHI,
MHUKPOTETEPOTeHHBIE U TETEPOTCHHBIC
CHUCTEMBI

MeTtonamu omnpenenaeHust GU3NKO-
XUMHUYECKHX XapaKTEPUCTUK, HEOOXOIUMBIX
JUTSI pacdeTa BOKHEUITUX TePMOJUHAMHYECKHIX
GYHKIMI XUMHUYECKUX MTPOLIECCOB




e (CrnocobaMu HM3MEHEHUS U KOHTPOJISI CKOPOCTH
(U3UKO-XMMHUYECKHX IPOLIECCOB

e MeTronaMu HHTEPIIPETALMH [TOTyYSHHBIX
JTAaHHBIX

e HaBpikaMu MOUCKa JIUTEPATYPHBIX
HCTOYHUKOB M pabOTHI ¢ y4eOHOM U HAyIHOI
JIUTEepaTypoit

e HaBbikamu paboOTHI B J1aOOpaTOpuu

Jlist hopMHpOBaHUA BBINIEYKa3aHHBIX KOMIIETEHIIMI B paMKaX JUCHUILIIUHBI
«Dusnyeckass MU KOJUIOWIHAS XHMMS» TPUMEHSIOTCA CIEAYIOIIHE METOJbI
aKTUBHOTO/ MHTEPAKTUBHOIO O0y4YEHUs: MPOOJIEMHbIE JIEKIHH, padoTa B MaJbIX
rpynnax,  MO3TOBOM  IUTypM,  pELIEHUWE  HMCCIENOBATEIbCKMX  3ajad,

WHIUBUyalIbHAs padoTa.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Teopernyeckas 4acTh Kypca BKIIOUAET B c€0sl JIEKIIMOHHBIA Kypc B 00beMe

18 gac.

Paznen 1. Ilpeamer d¢usuveckod xumuu. OCHOBBI XHMHYECKOU
TepMoauHaMuKH (4 4yac)

BBenenue. [Ipenmer u comepkanue (U3MYCCKOM XMUMHUHU.  3HAUCHUC
dbu3nYecKo XUMHUU JJIsl TOATOTOBKH CIEIIMATMCTOB B 00J1aCTH OMOXUMHH, POJIb
JTUCITUTIIMHBI B PEIIICHUN HACYITHBIX YKOJOTHYECKUX MPOOIIEM.

Tema 1.BBenenne. OCHOBBI XUMHUYECKOH TEPMOJIUHAMHUKH (2 Yaca)

[IpeameTr u conepkanue (U3MUECKOM M KOJUIOMJHOM XUMHUHU.  3HAUYCHHE
JUCHHIUIAHBI JIJIS IIOJATOTOBKHU CIICIIUAIMCTOB B 00JaCTH OMOXUMUH, €€ POJIb IU B
pELIEHUH HACYIIHBIX 3KOJOTHYECKHUX MPOOIEeM.

OCHOBHbIE TOHSTUSI XUMHUYECKON TEPMOJAMHAMUKH, TIEPBOE HAYajo.
BuyTpeHHsist sHeprus u sHTaIbnug. Tepmoxumus. 3akoH ['ecca U CleACTBUS U3

Hero. Tepmoxumuyeckue pacuetsl. Kanmopumerpusi.



Bropoe Hayano TepMOaMHAMUKH. TepMOJIMHAMHUYECKHE OOpaTUMbIE MU
HEOOpaTUMbIE TMPOLECChl. OJHTPONHUS M TEPMOAMHAMHUYECKAs BEPOSTHOCTH
COCTOSIHUSI CHCTEMBI.

XapakTtepucTuiecknue (QyHKIIMH W TEPMOJUHAMUYCCKHE TITOTCHITAAIBI.
MakcumanbHas paborta npouecca. JHeprust ['u66ca u I'enpmronbua. [lonstue o
XUMUYECKOM TMOTeHIane. TepMoauHamMudeckue (akTopbl, ONMpeaessomue
HaIlpaBJICHUE Ipolecca. BTopoe Hayano B OTKPBITBIX CHUCTEMaxX M B JKUBBIX
OpraHu3max.

Tema 2. Xumnueckoe paBHOBecHe (2 4yaca)

KoHcTtanta paBHOBecus, CIOCOOBI €€ BBIPAKEHUS M pacuera. YpaBHEHHE
uzorepmbl Bant-I'odpda. Xumuueckoe paBHOBecHE B Te€TEPOrE€HHBIX CHCTEMaXx.
M3MeHeHre KOHCTAaHTBl PABHOBECHSI C TEMIEPATYPOH. YpPaBHEHHE H30XOPbI U
u300apsl Bant-T'odda. IlpuHnun cmemieHus paBHOBECUU Jle Ilarenpe Kak

CICACTBHC BTOPOI'0 HA4YaJIa TCPMOJNHAMHUKH.

Paznen 2. da3oBble paBHOBecUs M pacTBopbl. KosmMrarusHbie
CBOIicTBa pacTBOpOB (3 4yaca)

Tema 1. da3oBble paBHOBecusi (2 yaca)

[IpaBuno ¢a3z ['mb6Oca. Ananu3 (a30BOl AMArpaMMbl COCTOSIHUS BOJIBI.
JlaBlieHHE HACBHIIIEHHOTO Tapa Haja pacTBOPOM. 3akoHbl Payins. D0yminockomnus,
Kpuockonusi U ux npumenenue. Juddys3us u ocmoc B pactBopax. OOpaTHBIN
OoCcMOC. 3HaY€HHE OCMOTHUYECKOTO IaBJICHUS 1151 OMOJOTUYECKUX TPOLIECCOB.

Tema 2. B3anmuasi pacTBOpUMOCTB KuaKocTeii (1 yac)

IlepBeii  3axkoH  KonoBasoBa.  J[ucTwiisiuuMst  IBOMHBIX — CMECEM.
Pextudukanus. Brtopoit 3akon KoHoBasoBa. A3eoTpomHbIE CMECH, HX
NPUMEHEHUE U METOAbl pa3/ieJIeHusl a3eoTPONHBIX cMeceil. OrpaHuYeHHO
pacTBOpUMBIE KUIKOCTH. [IeperoHka ¢ BOASHBIM apoM.

3akoH pacnpenenenuss Hepucra-lllunoBa. OkcTpakiuss u  (axkTopsl,

BJIMAOIIME HA CTCIICHD OKCTPATUPOBAHUA. PaCTBOpr Ia30B B JXUAKOCTAX.



Pa3znen 3. Jaexkrpoxumus (3 yac)

Tema 1. PacrBopbI 2jekTposnToB (1 yac)

[IpyuunHbl OTKIOHEHUs OT 3akoHOB Payms um Bant-I'opda B pactBopax
CHJIBHBIX JJIEKTPOJUTOB. M30TOHMYeckuii kord¢uiment. 3akoH paz0aBiICHHS
OcTtBanmpga Uit ciaObIX  2JEKTpoUTOB. OCHOBHBIE TMOJOXKEHUS TEOPUHU
pacTBOpPOB CHJIBHBIX dJieKTponuToB Jlebas u  ['rokkens. AKTHBHOCTS,
KO3 UIIMEHT aKTUBHOCTH, MOHHASI CHJIa pacTBopa. Pacuer cpemHero 3HaueHus
ko3 dunreHTa akTUBHOCTH.

VYaenbHas ¥ 3KBUBAJIEHTHAsA 3JEKTPONPOBOAHOCTh. KOHAYKTOMETpUS U €e
MIPUMEHEHHUE.

Tema 2. Daexrpoanbie norenuaibl 1 IC (2 yaca)

Onextpoanble mnoreHuuansl u JDJC. KontaktHbii W 1udPy3noHHBIN
MOTEHUIHAJIbl B TaJbBAHUYECKON Ienu. MexaHu3M BO3HHKHOBEHHUSI JBONHOTO
anektpuueckoro cios ([A2C) na mexdaznoit mnosepxHoctH. Ctpoenue JIIC.
®dakTopbl, BAUSIOIME HA BEIMUYUHY U 3HAK 3JIEKTPOAHOIO MOTEHIMANA.

N3mepenue anekTpoaHoro mnoreHuuana. CraHIapTHBIA — BOJOPOJHBIN
ANEKTPOA. Psim cTaHIApTHBIX AJEKTPOAHBIX MOTEHIIMATIOB M BBIBOJBI M3 HETO.
YpaBaenne HepHcra 1j1st 37€KTPOJHOTO MOTEHIMATA.

Tunel 2MeKTPOXUMUYECKUX 1eneld. CXemMbl U IPUHITUI PabOThl XUMUYECKHUX,
KOHIICHTPAILMOHHBIX U OKHCIUTEIBHO-BOCCTAHOBUTEINBHBIX Liene, pacueT D/IC.
Knaccudukanus 3mektpoaoB. Dnektpoasl 1-1o, 2-ro u 3-ro pogos. CTaHmapTHbIC
Y UHJUKATOPHBIC AJIEKTPOJbl. XJI0pCepeOPsHbIN, CTEKIISTHHBIN U HOHCEJICKTUBHbBIC
AIEKTPO/IbI, UX IPUMEHEHHE.

Paznen 4. Xumuueckasi KHHETHKA M KaTajm3 (4 yaca)

Tema 1. ®opmajbHasi KWHETHKA(2 Yaca)

[Tpenmer xumuueckoi KMHETUKU. CKOPOCTh peakiuu (CpeaHsis U UCTUHHAS)
u  (GakToOphl, BIMSIONIME HA Hee. 3aBUCHUMOCTh CKOPOCTH PpEAKIUU OT
KOHLIEHTpaluu, 3akoH nedctByromux Macc (3AM). Koncranta ckopocTu.

Ocobennoctu nmpumenenus 3M 1is rereporeHHbIX mporeccoB. Kunernueckas



KJIacCU(pUKALMs peakuuid 1O MOJIEKYJSIPHOCTH U TOPSAKY. [lepnon
MOJYIIPEBPAILEHUS, €70 CBSI3b C KOHCTAHTOW CKOPOCTH.

Tema 2. MexaHNM3Mbl XHMHYECKHX peakiuii (2 yaca)

3aBUCUMOCTh CKOPOCTH pEaKIUM OT TeMIeparypbl. Teopusi aKTHBHBIX
COyIapeHH MOJEKYJl. DHEprusi aKTHUBAllMU, CHOCOOBI €€ BBIYMCICHUS. AHAIU3
ypaBHeHHs AppeHunyca. OCHOBBI TEOPUM AKTMBHUPOBAHHOTO  KOMILIEKCA.
VYpasuenus Oipuara. OCOOCHHOCTH KHHETHKH TE€TEPOTCHHBIX IIPOIIECCOB.
Hudbdy3ronnas u kKuHeTH4YecKas 00J1acThb mpoiiecca.

Cnoxubele peakiuu. [lapamiensHble, mMoclen0BaTelbHbBIE, OOpaTUMBbIE,
COMpsKEHHBIE U KoJieOaTenbHble peakiuu. CTaauiiHOe MpOTEeKaHue Ipolecca U
MOHATHE JTUMUTUpYIoWEend cTtaauu. LlenHbie peakiuu. LlenHble peakiyy B XUMUU
JKUBBIX CHCTEM M B TeXHOJNOTMH. DOTOXMMHYECKHE PEAKUUH. 3aKOH
SKBUBAJICHTHOCTH OWHIITEWHA. KBAaHTOBBIM BBIXOJ. XHMMHUYECKOE BO3JIECHCTBUE
V3JIy4YCHUN BBICOKUX SHEPTUM.

Tema 3. Karaaus (2 yaca)

Jlekuust npoBoAUTCS ¢ ucnoiab3oBaHueM MAOQO B BHi€ KPYTJIOro CTOJA.

[TonoxuTenbHBIA, OTPULIATENBHBIM KaTanu3 W aBToKaranu3. OO0mue
NPUHIUIEL KaTanu3a. CrenupuyHOCTh U CEIEKTUBHOCTH KaTajau3artopa. BiusHue
KaTaJu3aTOpOB HA DJHEPrUK0 AKTUBAUMU. [OMOIrEHHBIM, TETEpOre€HHbIN W
MHKPOT€TEPOr€HHbIA KaTtanu3. [IpuMepsl mpoueccoB KaTtajin3a B XUMHUH KUBBIX
CHUCTEM U B TEXHOJIOTHH.

depMEeHTaTUBHBIN KaTaliu3, €ro 0COOEHHOCTH. BiMsiHME BHEITHUX YCIOBHMA
Ha ¢epMeHTaTUBHbIE Mporecchl. @DEpMEHTHI B XHMHUHM KUBBIX CHCTEM M B
TEXHOJIOTUU.

Pa3zgen 5. IloBepXxHOCTHBIE SIBJICHUS U TUCIIEPCHBIC CUCTEMbI
Tema 1. Oco0eHHOCTH CBOMCTB BHICOKOAMCIIEPCHBIX cHCTEM (2 Yac)
OcobOeHHOCTH  KOJUIOMJIHOTO  COCTOSIHMSL — BemiecTBa. Kitaccudukanus
mucnepcHbix  cucteM (JC) mo crTenmeHM AMCIIEPCHOCTH, arperaTHoMy
COCTOSIHMIO a3l U cpelnbl U MexdazoBoMmy B3aumopeicteuio. [lonsTue

yAEJIbHON MOBEPXHOCTH.



Munennspaas Teopusi CTpoeHus: yactul] JuodoOHsx 3omeit. IlpaBuno Ilanera-
dasiaca. Cxema ctpoeHus U GopMyIia MUIEILIBL.
MeTtonb! nosydenust JIC, poiib cTabuinn3aTopoB. SABjIeHNE MENTU3AIUY.
Juanus, >neKTpoauanu3 1 ynbTpaduiabTpanus kak Metoasl ouuctku J1C, ux poius
B TexHozoruu. ['eMoananus.
Tema 2. IloBepxHOCTHBIE siBJIeHHUS. AgcopOoumsi (2 yac)

[loBepXHOCTHAsE 3HEPrUsi U IMOBEPXHOCTHOE HATSHKEHHE Ha TPaHULE
paznena ¢a3. Bunel copOrum, npupoaa copOIMOHHBIX CHUIL
N3oTepMa MOHO- ¥ IOJIMMOJIEKYJIAPHOU ajcopOuuu. Y paBHenue Opeitnaimxa.
YpaBHeHHE MOHOMOJIEKYJISIPHOU aicopO1uu JIaHTMIOpa 1 ero aHaius.
Temnora aacopOuuu. BnusHue temmneparypbl Ha aJcOpOIMOHHOE pPaBHOBECHE.
[Ipouecchl aacOpOIMU B XUMHH KUBBIX CUCTEM U B TEXHOJIOTHUHU.
Ancopbuust Ha rpaHule KUAKOCTb-ra3. dyHIaMeHTanbHOE ypaBHeHHe ['ub0ca u
€ro aHaJIM3.
[loBepxHOCTHAss aKTUBHOCTb, NOBEPXHOCTHO-akTUBHbIE BemectBa (I[IAB) B
XUMUH KUBBIX CUCTEM U B TEXHOJIOTHU.
AncopOuusi Ha TpaHULE TBEPAOE TENO- >KUAKOCTh. [IpaBuio ypaBHHBaHUS
nosisipHocTeit Pebunnepa. ['uapoduiibabie U TupoPOOHBIE TOBEPXHOCTH.
Anresust, cmaumBanue. PaOora aaresmm u koresuu. Bausaue I[IAB Ha

cMaurBaHue. DPPexT agcopOIMOHHOrO MOHMKEHUS TPOYHOCTH Pedbunepa.

II.  CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOMN YACTHU
KYPCA

[IpakTrueckas 4acThb Kypca BKJIIOYAaeT B ceOs J1abopaTtopHbie pabOTHl B
ooveMe 18 uaca u mpaktuueckue padoThl B oObeme 18 wac. MHTepakTuBHBIC
METO/IbI, MPUMEHSIEMBIA Ha JJA0OPATOPHOM MPAKTUKYME M MPAKTUYECKUX padoTax:
paboTa B MajbIX IPYIIax, MO3TOBOM MITYPM, PEIICHUE MCCIICIOBATEIHCKUX 3a/1ad,

HMHAWBUYAJIbHAA pa60Ta.



IIpakTHyeckue 3aHATHUSA 110
(puznyeckoit U KoIonaAHOM xXumMuM (18 yac)

1. Tepmoxumus. 3akoH ['ecca u cienctBust u3 Hero. TemnoTel 00pa3oBaHusl U

CropaHus BEECTB. TepMOXUMUYECKHE PACUETHI.
Bropoe Hauwano tepmomuHamuiku. TepMoauHaMUyecKue OOpaTUMble U
HEeoOpaTUMBbIE MPOIECChl. DHTPONUS U TEPMOJMHAMUYECKAST BEPOSTHOCTH
COCTOSIHUS CUCTEMBI. XapakTepucTUYeCcKre byHKIMA u
TEPMOJMHAMHUYECKHE NOTeHUuanbl. OHeprus ['nb6bca um I'enbmrosbua.
[lonsiTue 0 xXuMUYecKoM moTeHuuane. TepMoauHaAMUYecKue QakKTopsl,
ompeeAIoIMe HallpaBiieHue npolecca (2 yaca).

2. Xumundeckoe paBHoBecue. KoHCTaHTa paBHOBECHSI, CIOCOOBI €€ BhIPaKEHUS
U pacuera. YpaBHeHue uzotepmbl Bant-I'opda. Xumuueckoe paBHOBeCHE B
reTEpOreHHBbIX cUCTeEMaX. VI3MEeHeHne KOHCTaHThl PABHOBECHS C
TeMIiepaTypoil. Y paBHeHHe U30X0pbl U n300apbl Baut-I'odda. [Ipunmmn
cMmeneHus papHoBecun Jle lllarenbe Kak ciieIcTBUE BTOPOTO Havyasia
TEpMOJIUHAMHUKH (2 yaca).

3. TepMoamHaMHUYECKHE pacdeThl BO3MOKHOCTH U HAMPaBICHUS XUMHUYECKIX
1 (PUBUKO-XUMHUUYECKHX MPOIIecCcOB. PyOekHbIN KOHTPOJIb - KOHTPOJIbHAS
paborta Nel) (2 yaca).

4. TlpaBuio ¢a3 'n66ca. Ananu3 pa3zoBoil 1uarpaMmbl COCTOSTHUSI BOABI.
JlaBlieHHE HACBIIIEHHOTO Napa HaJl pacTBOPOM. 3aKOHbI Payisi.
D0ynmocKonus, Kpuockonus U ux npumenenue. Auddysus u ocMoc B
pactBopax. OOpaTHBIN ocMoOC. 3HAYEHUE OCMOTHUYECKOTO JAaBJICHUS TSt

OMOJIOrMYECKUX U TEXHOJIOTHYSCKUX IIponcCcCoB.

3akonbl KoHoBasioBa. Jluctrisims BOMHBIX cMeceit. PekTudukarus.
A3eOoTpOmHBIC CMECH, X TIPUMEHEHHE U METO/IbI PA3JICICHHS a3€0TPOITHBIX
cMmeceit. [leperonka ¢ BOASHBIM TTapoM (BOTIPOCHI K J1a0. padore Nel).

3akon pacnpenenenusi Hepucra-lllunoBa. Okcrpakiuss u  (HakToOpBHl,

BJIUSIIOIINE HA CTENIEHb AKCTparupoBanus (2 yaca).



5.

Onextpoansie moteHuuansl u DJC. KontaktHeid u 1udy3unoHHBINA

NOTEHIIMAIbl B TallbBAaHMYECKOW 1lemu. MexaHu3M BO3HHUKHOBEHUS
nBoitHOTO 2AnekTpudeckoro ciost (JI9C) ma wmexdasHO MOBEPXHOCTH.
Crpoenne JIDC. @akTophl, BIMAIONIME HA BEJIMUYUHY U 3HAK 3JIEKTPOTHOTO
NOTEHIINAaIA.
W3mepenne 3JeKTpoAHOro noTeHuuana. CTaHmapTHBIM  BOJAOPOIHBII
EKTPOA. Psa craHIapTHBIX SJEKTPOIHBIX INMOTEHIIMAJIOB W BBIBOJBI W3
Hero. YpaBHeHue HepHcra gt SI€KTpOAHOTO MOTEHUOMAna. UMb
ANEKTPOXUMUYECKUX Ieneil. CXxemMbl W NPUHLUN PabOThl XUMUYECKHX,
KOHLIEHTPALlMOHHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX LENEH, pacuer
DJ1C. Metroast uzmepenust I/[C (2 gaca).

DNEKTPOJIHbIE TMOTEHLIHAIbl U OJC. PyOGexusrit KOHTPOJIb-
KOHTpoJibHas pabota Ne 2 (2 gaca).

CkopocTh peakuuu (CpelHsss U UCTUHHAs) U (DAKTOpbI, BIMSIOLIME Ha
Hee. 3aBUCUMOCTb CKOPOCTM pPEakUMW OT KOHLEHTPALMH, 3aKOH
nevictByronux macc  (3/IM). Koucranta ckopoctu. Kunerunueckas
KJIaCCU(UKALUS PEAKIUH 110 MOJIEKYJIIPHOCTU U MOPSAKY.

3aBUCUMOCTb CKOPOCTH PEaKLUU OT Temueparypsl. Teopus akKTHMBHBIX
COyJlapeHU MOJIEKYJl. DHEprus aKTUBAIIMH, CHOCOObI €€ BBIUUCIICHHUS.
AHnanu3 ypaBHeHust Appenuyca (2 yaca).

Pacuer »Heprum axkTUBAUMU U KOHCTAHT CKOPOCTEH  XUMHUYECKUX
peakuuii. PyGexHblil KOHTPOJIb- KOHTpOJIbHAs padota Ne3 (2 yaca).

OOmume npuHIUObl Katanuza. CrneunUYHOCTh UM CEIEKTUBHOCTD
Karanuzatopa. BiusHue KaTanM3aTOpOB Ha  SHEPTUI0  aKTUBALUU.
['omoreHHsbIH, FETEPOrE€HHBI W MHUKPOTETEPOTCHHBIM  KaTajus.
depMeHTaTUBHBIN KaTalnu3, €ro 0COOCHHOCTH. BiusiHue BHEIIHUX yCIOBHMA
Ha (pepMEHTATUBHBIE MPOLECCHl. 3aHATHE MPOBOJUTCS C UCIOJIb30BAaHUEM

MAO, cTyeHTBI BBICTYNAIOT C JOKJIaJAAMH U Npe3eHTalMsIMuU (2 yaca).



JlabopaTtopHblie padoThI
no ¢usnyeckoii u KoIouaHON Xxumuu (18 yacoB)

Jlaboparopnasi pa6ora Ne 1. Ileperonka Ounapubeix cmeceid. [loctpoenue
W aHaju3 IuarpaMMbl KunieHust OuHapHoi cmecu (4 daca).
Heab: M03HaAKOMUTHCA C J1a0OPATOPHOM YCTAHOBKOM U OCBOUTH TEXHUKY
MEePEroHKU OMHAPHOM CMECH, HAYYUTHCS ONPENENsATh COACpKAHUE KOMIIOHEHTOB
pedpakToMeTprdeckuM MeTooM. [locTpouTh M MPOAHATM3UPOBATH JUATPAMMY
KHUIIEHUS CUCTEMBI, HCIIO0JIb3Ys 3aKOHbI KOHOBasoBa.

JlabopaTopnass pabdora Ne 2. KOHIYKTOMETPHUYECKOE OMNPEACICHUE
KOHIICHTpAIIMU pacTBOpa XJopuaa HaTpus (4 yac).
Leab: MO3HAKOMUTBCS  C KOHAYKTOMETPUYECKHUM  METOJOM OIpPEACICHUS
KOHIICHTpaIuu AJIEKTPOJIMTOB B PacTBOpaxX C TMOMOIIBI TMOCTPOCHHOTO
KammOpoBoyHOTO rpaduka. OnpeneanuTsh CoIeCoIepKaHuE MOPCKOM BOJIBI.

JlaGopaTopnass paGora Ne 3. [TosiydeHne W OYMCTKAa  KOJUIOMIHBIX
pacTBOpoB (4 yac).
Leab: MO3HAKOMUTBCS C KOHJEHCALMOHHBIMM M JUCIEPCUOHHBIMU METOAAMU
MOJyYeHHUs 30JI€i, UX CBOMCTBAMH, SIBIICHUEM KOAryJslMU; MPOBECTU OYUCTKY
307151 METOJIOM JUaIN3a.

JlaGopaTopnasi padora Ne 4 AncopOnus yKCyCHOU KHUCTIOTHI Ha yTJie
(4 yac)

Hean: mnpoBecTn ancopOIMI0 YKCYCHOM KHCIOTHI Ha TOBEPXHOCTH
aKTUBUPOBAHHOIO YTJIsl, PACCUNTATh BETUYUHY yIEJIBHOU aCcOpOIIMU U TIOCTPOUTH
u3zotepMmy azacopoimuu. PaccMoTpeTs NMpUMEHUMOCTh ypaBHeHU PpeiHanuxa u

JleHrMIopa K IOJIy4YEHHBIM PE3YIbTaTaM.

JlaGopaTopHas pad6ora Ne 5. @epMeHTATUBHBINA KATAJIN3
Paborta nmpoBoautca ¢ ucnosb3oBanueM MAQO: CTyneHTbl NpeaCTaBISIOT

Mpe3eHTald 1 cooOIIeHus 0 (epMEHTAaTUBHOMY KaTainuzy (2 Jac).



111, YYEBHO-METOAWYECKOE OBECIIEYHEHUME
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

VY4eOHO-MEeTOANYECKOE oOecrnieueHue CaMOCTOSITENIbHOM paboThI
oOyuaromuxcs 1o aucuuruinHe «®dusnueckas MW KOJUIOHIHAS XUMUSD»
npencranieHo B [Ipunoxkenun 1 u Bkitoyaer B cedst:

-IIaH-TpaQUK BBIOJHEHUSI CaMOCTOSITEILHON PAa0OTHl MO IUCHUIUIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINOJHEHUE 10 KaXKI0MY 3aJaHUIO;

-XapaKTepUCTUKA 3a/laHui JUIsl CAMOCTOSATEIbHOW paboThl O0yyaroumxcs u
METOIMYECKNE PEKOMEH IAllUHU 10 X BBITIOJIHEHHUIO;

-TpeOOBaHUsl K  MPEACTaBICHUI0 U O(OPMIICHUIO  PE3YyJbTaTOB
CaMOCTOATENbHON pabOTHI;

-KPUTEPUU OLIEHKH BBITIOJIHEHHS CAMOCTOSTEIbHON paOOTHI.

TunoBele KOHTPOJIbHBIE 3a/IaHHSI, METOJUYECKNE MAaTEPUAIIbI, ONPEAECISIOIINE
IpOLEIypbl OIEHUBAaHWA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OMbITa
NESTEIbHOCTH, a TaKKe KPUTEPUU U TOKa3aTeldu, HEOOXOAUMbIE AJisi OLEHKU
3HaHWW, YMEHHI, HaBBIKOB M XapaKTepU3YIOLIMEe JTanbl (POPMUPOBAHUS
KOMIIETEHLIMM B TPOLIECCE  OCBOEGHUS  OOpa3oBaTENbHOW  MPOrpPaMMBL,

npeacTasiieHsl B [Ipunoxenuu 2.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne KoHTtponmpyemslie Koppb! u Tamnst OneHouHbIE CpeacTBa
n/m pasznensl / TeMbI (hopMupoBaHHUS TEeKYIIUH MIPOMEXYTOU
JUCIUTIIAHBI KOMITETEHIIUH KOHTPOJIb Has
aTTecTanus
1 Pazgen 1. OIIK-5 | smaer CobecennoBanue
(YO-1)
XuMprdeckas yMmeeT Pa3HoypoBHEBEIE
TEPMOANHAMMKA 331840 ¥ 33118-
HUS.
BJIaJeeT Pa3zHoypoBHEBbBIE
3a/a4M U 3aja-
HUS
KoHnTponbHas pa-
6orta Nel (ITP-2)
2 Paspen 2. ®azoseie | OIIK-5 | 3Haer CobOecenoBanue
PaBHOBECHSI. (YVO-1)




Kosmuraruabie yMeer JlaGoparopHas
CBOMCTBa pacTBOPOB pabora (I1P-6)
BJIAZIEET Pa3zHoypoBHEBBIE
3a7a4M U 3a0aHUs
3 Pazgen 3. 3HAET CobecenoBaHue
DIEKTPOXUMHUS (YVO-1)
yMeeT JlaboparopHas
pa6ora (ITP- 6)
BJIAJIEET KonTposibHas
pabora Ne2 (ITP-
6)
4 Paznen 4. OIIK-5 | 3Haer CobecenoBanue
Xumudeckas (YO-1)
KMHETHKA U KaTallnu3 yMeeT KonTtponbHas
pabora Ne3 (IIP-
6)
BJIQJIEET (YO-4)
5 Paznen 5. OIIK-5 | 3Haer CobGecenoBanue
[ToBepXHOCTHBIC (YO-1)
SIBIICHHS U JTU- yMeeT PasznoypoBHeBbIe TectupoBaHue
CIIEPCHBIE CUCTEMBI 3a7a4u ¥ 3afanua | [IP-1
BJIaJICeT YO-3,
JlabopaTopHbie DK3aMeHaIMOH
pa6otsi (ITP-6) Hbl  BOIIPOCHI
B [Ipunoxe-
HUU 2

TunoBeie KOHTPOJIBHBIE 3aJaHUSI, METOJIMYECKUE MATEPHUAIIbI, ONPEACIISIOIINE
NpoIeAYpbl OIEHWBAHUS 3HAHWM, YMEHUW ¥ HABBIKOB W (WJIM) OIbITA
JIEATEIIbBHOCTH, a TaK)XK€ KPUTEPUU W TIOKa3aTeau, HEO0OXOAUMBbIE JIsl OLEHKHU
3HaHWM, YyMEHUH, HAaBBIKOB U XapaKTepU3YIOIIHE dTanbl (OPMUPOBAHUS
KOMIIETCHIIMM B TIPOILIECCE  OCBOCHHUS  OOpa30OBaTENbHOW  MPOTPAMMBI,
npezacTasiiensl B [Ipunoxenun 2

CIIUCOK YYEBHOM JIUTEPATYPbBI M WH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JauTEpaTrypa
1. Xaputonos lO.4. ®uznueckas xumusg: yueOnuk - M. : F'DOTAP-Menua,

2013. - 608 c. http://artlib.osu.ru/web/books/content all/3042.pdf

2. benses A.IL, Kyuyk B.W. ®usnueckas u KOUTOUAHAS XUMHUS | YIEOHUK -

M. : I'DOTAP-Menua, 2014.-752c.


http://artlib.osu.ru/web/books/content_all/3042.pdf

. Ousndeckass XuMmus [DIeKTpoHHBIA pecype] : ydeb. mocobme / B.U.
['peizynoB, W.P. Kyzees, E.B. Ilospkosa, B.WU. Ilonyxmna, E.b.
[ITa6nosckas, E.FO. Tlpuiimak, H.B. ®@upcoBa. - 2-e usn., crep. - M. :
OJIMHTA, 2014. Pexum JOCTyIIA:
http://www.studentlibrary.ru/book/ISBN9785976519633.html

. Ousnueckass xumusi. Tom 1. OOmas u XUMUYEcKas TEPMOIUHAMMKA -

yuebnuk / A.f. bopmesckuit. — M. : UH®PA-M, 2017. — 606 c. + [om.

MaTepuabl [DneKTpOHHBIH pecypc; Pexum JocTyma
http://www.znanium.com]. — (Beiciee o0pa3oBanme: bakaiaBpuar). —
www.dx.doi.org/10.12737/19870. - Pexum JOCTYTIA:

http://znanium.com/catalog/product/543133

. @usnueckas xuMus [DIEKTpOHHBIN pecypc] : yueOHuk / Xapuronos 1O 4. -
M. : I'SOTAP-Menua, 2013. Pexum JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970423905.html

. ®uznveckas xumus : yue6. nocodue / JI.I1. 3apyobun. — M. : UHOPA-M,
2017. — 474 c. + [Jon. matepuansl [ DNeKTpOHHBIN pecypc; Pexxum noctyma
http://www.znanium.com]. — (Beiciiee o0pa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/20894. - Pexum J0CTyTa:
http://znanium.com/catalog/product/469097

. Koamounnass xumus [DnekTpoHHBIH pecypc] : yueOHoe mocobue / E.C.
Pomanenko, H.H. ®panueBa, FO.A. besruna, E.B. Bosocoa. -—
CraBpononib:  Ilaparpagp, 2013. — 52 c¢. - Pexum pgocryna:
http://znanium.com/catalog.php?bookinfo=514197 - Pexum pgocryna:
http://znanium.com/catalog/product/514197

. Camumena, O.B. KomtounHass xumusi [DIeKTpOHHBIA pecypc]| : ydeOHoe
nocoobue / O.B. Cammmena, }0.B. Tapacoa, H.E. Mongarynos. —
OnektpoH. naH. — Kemeposo : KemI'Y, 2017. — 112 c. — Pexum gocryna:

https://e.lanbook.com/book/102693.



http://www.studentlibrary.ru/book/ISBN9785976519633.html
http://znanium.com/catalog/product/543133
http://www.studentlibrary.ru/book/ISBN9785970423905.html
http://znanium.com/catalog/product/469097
http://znanium.com/catalog/product/514197
https://e.lanbook.com/book/102693

JlonosiHUTEILHAS

1. "dusuyeckas W KoOJUIOMIHAsA XWMHS [DiekTpoHHBIM pecype] / "A. IL
benses, B. N. Kyuyk; nog pea. A. II. bensera" - M. : 'DOTAP-Menua,
2014." Pexum JIOCTyIIA:

http://www.studentlibrary.ru/book/ISBN9785970427668.html

2. Ponun, B.B. ®u3nyeckass u KOJLUIOMIHAs XUMMS[ DIESKTPOHHBINA pecypc] :
yaeOHoe mocobue / B.B. Pommn, 3.B. T'opuako, B.A. Opobem. -—
Craspomnoisib: AI'PYC CraBponosibckoro roc. arpapsaoro yH-ta, 2013. — 156
C. - ISBN 978-5-9596-0938-2. - Pexum JOCTYTIA:
http://znanium.com/catalog/product/515033

3. dusnueckas U KOJUIOUIHAS XUMHS [DIEKTpOHHBIN pecypc]: yueoHuk / [lon
pen. A.Il. bensera. - 2-e u3a., mepepad. u mom. - M. : [DOTAP-Menua,
2012. Pexum JOCTYTIA:

http://www.studentlibrary.ru/book/ISBN9785970422069.html

NudopmarnmonHoe obecrneueHre OCYIIECTBISAECTCS TaKUMHU CHUCTEMaMu,
KaK:
1. HayuHnas AIEKTPOHHAA oubnuoTexa eLIBRARY

https://elibrary.ru/defaultx.asp

Hayunas 6ubaunoteka JIBOVY http://www.dvfu.ru/web/library/nbl

DIeKTPOHHO-0MOIMoTeYHas cucTema http://znanium.com/

DnexkTpoHHO-0MOIMoTeuHas cuctema http://e.lanbook.com/

o B W

CryneHueckas 3JeKTpoHHas oubiuoTeka http://www.studentlibrary.ru/

Ilepeyens  MHPOPMALMOHHBIX  TEXHOJOTMHM W  NPOrPAMMHOIO

o0ecrnmeyeHus

Mecto pacrosnoxeHus [lepeueHs mporpaMMHOT0 0OECTIEYeHHS
KOMHB}OTepHOﬁ TCXHHUKH, HA
KOTOPOM YCTAHOBJICHO
IporpaMMHoOe 00ecIIeueHue,
KOJTMIECTBO PabOIIX MECT

— Microsoft Office Professional Plus 2010;

MyneTumMenuiinas ayauTopust | — O(UCHBIA TaKeT, BKJIFOYAIONUI HporpaMMHOE OOeCIeYeHHEe st

r. BmaguBoctok, 0. Pycckuii, | paGOThI ¢ pa3IMYHBIMU THIIAMU JOKYMEHTOB (TEKCTaMH, JICKTPOHHBIMHU
. Asike 11.10, koprryc M TabnuamMu, 0a3aMu TaHHBIX U Jp.);



http://www.studentlibrary.ru/book/ISBN9785970427668.html
http://znanium.com/catalog/product/515033
http://www.studentlibrary.ru/book/ISBN9785970422069.html
https://elibrary.ru/defaultx.asp
http://www.dvfu.ru/web/library/nb1
http://znanium.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/

— 7Zip 9.20 - cBoOOmHBII (halIOBBIi apXMBATOP C BBHICOKOU CTEMEHBIO
CHKATHS TAaHHBIX;

— ABBYY FineReader 11 - mporpamMma il ONTHYECKOTO
pacro3HaBaHUsI CAMBOJIOB;

— Adobe Acrobat X1 Pro — maket nporpamMm Jjisi CO3aHUsI U IPOCMOTpa
JJIEKTPOHHBIX ITyOsmKaruii B popmare PDF;

— ESET Endpoint Security - koMIuiekcHas 3amura pabo4ymx CTAHIMK Ha
6aze OC Windows. [lognmepkka BUPTyaTH3aIlliid + HOBBIC TEXHOJIOTHH;
— WinDjView 2.0.2 - mporpamMma mjs paclo3HaBaHHs M IPOCMOTpa
(haiinmoB ¢ ogHOMMeHHBIM (hopmaTtoM DJV u DjVu;

— Auslogics Disk Defrag - mporpamma st onrumuzanuu 11K u ToHKOIM
HACTPOWKHU ONIEPAITMOHHON CUCTEMBI

PexomeHnaanum mno nNJAHUPOBAHUIO M OPTraHU3AIUN BpeMeHH,
OTBOAMMOI0 HA M3Y4YeHHe IUCHUIINHBI

Bpemsi, oTBeAEHHOE Ha CaMOCTOSITENIbHYIO padoOTy, [OJDKHO OBITh
UCIIOJIb30BAHO 00YYAIOIIMMCS IJTAHOMEPHO B TEUEHUE CEMECTPA.
[ImaHupoBaHWEe — BaKHEWIIAs YepTa YEJIIOBEYECKOU JesaTeabHOCTH. Jliid
OpraHu3alyyd y4eOHON NeATeNbHOCTH 3(P(PEKTUBHBIM BAPUAHTOM SBISETCS
WCIIOJIb30BaHUE CPEJICTB, HATOMUHAIONIUX O CTOSIIIMX MEpe] BaMH 3a/adax, u
UX TOCJIEI0BATEILHOCTH BBINONIHEHMS. B ponn Takux cpeacts mMoryT ObiTh IT-
TeXHOJOTUU (CMapT(OHBI, TUIAHIIETHI, KOMIBIOTEPhl U T.I.), HMEIOIINE
MPWIOKEHUS/TIPOTPAaMMBl  TI0O OpPTaHM3AIMU pacTopsaKa JHsS/Mecsa/rona u
CUTHAJIM3UPYIOIIHUX O BAXKHBIX COOBITUSX, HAMPUMEP, O BHIMOJHEHUU 3aJaHUN
10 KOHKPETHOMY pa3/ielly JUCUUILINHBI.
PexomenmyeTcsi BEIOpATh JEHB/THU HEACNIU ISl PEryJSPHOU MOATOTOBKH IO
JUCLUUIUIMHE, OSTO TO3BOJUT MOPAJIBHO HACTPOUTHCS HA  BBINOJHEHUE
MOCTABJICHHBIX 3a/ady, TMOATOTOBUTHCS K HUM M BBIpA0OTAaTh TNpaBUIIA
BBITIOJTHEHUS JJIsi HUX, HalpuUMep, cHaudajga mpopadoTKa Marepuala JICKIHH,
YTECHUE TEPBOMCTOYHUKOB, 3aT€M BbIIEIEHNE W (UKCUPOBAHHE OCHOBHBIX
unen. Pekomenayemoe cpeaHee BpeMs JiBa yaca Ha OJIHO 3aHSITHE.

Onucanue moc/je10BaTEJIbHOCTH AeHCTBUIA 00Y4aIOIIMXCS
MPHU U3Y4YEeHUH TUCUUTIIMHBI
B cooTBeTcTBUM € LENSAMH U 3aJa4aMU AUCUUILIMHBI CTYJICHT U3y4YaeT Ha

3aHATHAX W J0Ma pasAciibl JICKIIMOHHOI'O KypcCa, 'OTOBHUTCA K MPAKTHUYCCKHUM




3aHSATUAM, TPOXOAUT KOHTPOJIbHBIE TOYKH TEKYLIEH aTTECTAllUU, BKIIIOYAIOIINE
pasHpie  (OpMBI  TPOBEPKHM  YCBOEHUS  Marepuaia  (cobecemoBaHme,
TECTUPOBAHUE, KOHTPOJIbHBIE PAOOTHI U Jp.).
OcBoeHME TUCIUIUIMHBI BKIIOYA€T HECKOIBKO COCTABHBIX JJIEMEHTOB yueOHOMU
JEATEIIbHOCTH
1. BuaumarenbHoe uyTeHHMEe paboueid mMporpaMMbl Y4YEOHOW JTUCHUTLIIMHBI
(momoraetr IEJIOCTHO YBHUAETh CTPYKTYpPy H3Yy4ae€MbIX BOINpPOCOB). B Hel
COJIEPKUTCSI TIEPEYEHb KOHTPOJIBHBIX MCIBITAHUM JJISI BCEX Pa3ACiiOB U TEM,
BKJIIOYAs DHK3aMEH; YyKa3aHbl CpPOKH CAa4yd 3aJaHuil, MPeaTyCMOTPEHHBIX
y4eOHOM mporpaMMoi Kypca JUCHUIUIMHBI «OpraHudecKas XUuMUsD.
2. HeoTheMIEMON COCTaBHOM YAaCThIO OCBOCHUSI Kypca SIBIIIETCS MOCEUIECHUE
JeKIUH M HUX KOHCHEKTHpoBaHUE. [TyOOKOMY OCBOCHMIO JIEKIIMOHHOTO
MaTepHaa crocoOCTBYeT MpeBapUTENIbHAS TTOJITOTOBKA, BKIIIOUAIOIIAsI YTEHUE
peabIayIeH JeKIuu, paboTy ¢ yueOHUKaMHU.
3. PerynspHasi mOAroTOBKa K MPAKTUYECKUM 3aHSATHUSIM W aKTHBHAas paboTa Ha
HUX, BKJIFOYAIOIIAS:
— MMOBTOPEHUE MaTepHralia JIEKIIUH 10 TEME;
— 3HAKOMCTBO C IIJIJAHOM 3aHSTHS MU CIIUCKOM OCHOBHOW W JIOMOJTHUTEIBHOMN
JUTEPATyPbl, C PEKOMEHIALUSAMH I10 MTOATOTOBKE K 3aHATHIO;
— TIOCEUIEHHWE KOHCYJbTAIIMH C I1EJIbI0 BBISICHEHHUS BO3HHMKIIWX CJIOKHBIX
BOIIPOCOB MIPU MOJATOTOBKE K MPAKTUYECKUM 3aHSITHSIM.
4. TlonroroBka K SK3aMeHy (B TEUYEHHE CEMECTpa), MOBTOPEHHUE Marepuaia
BCET0 Kypca JUCIUILINHBI.

IoaroroBka K JeKHMOHHBIM U MPAKTHYECKHUM 3aHATHAM
[Ipy moOATrOTOBKE K JICKIIMOHHBIM M MPAKTUYECKUM 3aHSATHUSIM PEKOMEHIYETCS
MOJIb30BAThCA MaTepUallaMu  JIEKIIMKA, PEKOMEHJIOBAHHOW JIUTEPATypOU H
pecypcaMu HMHTEpHET. BOINpochl, KOTOpPHIE BBI3BIBAIOT 3aTPYAHEHUE MPH
MOJATOTOBKE, JOJKHBI ObITh 3apaHee cHOPMYIUPOBAHBI U O3BYUYEHBI BO BpeMs
3aHSITUNA B ayJIUTOPUU JJIsl JOTMOJHUTEIBHOTO PAa3bsICHEHUS IMPENoAaBaTelieM.

OTBCTBI, BBIHOCHMBIC Ha O6CY}K,Z[CHI/IC, JOJIDKHBI OBITH TIIATCJIIBHO



NOJATOTOBJIIEHBI M TIO HUM COCTaBJIeHa cxema (IUIaH), KOTOpPOMl CTyAEHT
NoJIb3yeTcsl Ha 3aHATUU. [Ipu oTBETE HAIO JOTMYECKHM IPAaMOTHO BBIpaXaTh U
00OCHOBBIBaTh CBOIO TOYKY 3pEHHUS, CBOOOJHO OMNEPUPOBATH MOHATUSIMHU U
kareropusiMu. [Ipu camMoCTOSITENFHOM pEIICHUH 33a7a4 HYKHO OOOCHOBBIBAThH
KaXJIbI{ ATall PEIIEHUs, UCXOAS U3 TEOPETUUECKUX MOJI0KEHUHN Kypca.
IHoaroroBka K 3a4eTy U 3K3aMeHY

B npouecce mOAroTOBKM K 3a4€Ty W 3K3aMEHY, CIEAYyeT JIMKBUIUPOBATH
UMeIolecs: npoOensl B 3HAHUAX, YIUIYOUTb, CHCTEMAaTU3UpPOBAaTh MU
yHopsaaounTh 3HaHUA. Ocoboe BHUMaHHWE CIENYEeT YIEIUTh OpraHU3ALMH
MOJATOTOBKH K 3a4eTy U 3Kk3aMeHy. Hannuue noinHbIx cOOCTBEHHBIX KOHCIIEKTOB
JEKUUHN SBISETCS HEOOXOAUMBIM YCIIOBUEM YCIICIIHOW clauu 3k3aMeHa. Eciu
NpoIylIieHa Kakasi- JU00 JIEKIHs, He0OOXOIUMO €€ BOCCTaHOBHTb, OOJyMarTh,
YCTPAaHUTh BO3HUKILIKE BOIMPOCHI, YTOOBI 3allOMHHAaHUE MaTepHayia ObLIO
oco3HaHHbIM. CllelyeT IMOMHHUTbH, YTO IPH MOJATOTOBKE K 3a4€Ty M JK3aMEHY
BHayaje HaJ0 MPOCMOTPETh Marepual IO BCEM BOMNpPOCaM CIABAEMOM
JUCHMIUIMHBL, Jlajee OTMETUTh I cedsi Hambojee TpyAHbIE BOIPOCH U
o0s3aTeNbHO B HUX pa3olOpaThcsi. B 3akitodeHue emnie pas I1enecooOpa3Ho

IIOBTOPUTH OCHOBHBLIC ITOJIOKCHU .



VIl. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCLHUTIJIMHBI

Peanusanma  QUCHUIUIMHEI

TpeOyer

HaJIM4ue CHCHI/IaHI/ISI/IpOBaHHOﬁ

JICKIIMOHHON ayJIUTOpUM, OCHAIIEHHOW MYJIbTUMEIUNUHBIM O0OpYIOBaHHUEM, a

TaK)K€ CIPAaBOYHBIMU MaTepHaJlaMH U Pa3JaTOYHBI y4eOHO-METOAMYECKUI

MaTcpuail.

HaJIUYHUE XUMHYECKOM

naboparopuu,

Jlnst  mpoBeneHUs J1TaDOPATOPHOTO  MPAKTHUKymMa HE00XO0JUMO

OCHAaIIEeHHON HEOOXOIUMBIM

060py,Z[OBaHI/IeM, XUMHUYECCKOM HOCYHOﬁ " PCaKTHBaMMH.

HanmMenoBanve 000pyJ0BaHHBIX TOMEIIICHUI

[lepeueHb OCHOBHOTO 000pYy10BaHUS

MynbsTumMe nuiiHas ayIUTOpHS
r.BnaguBoctok, o.Pycckuit m Asikc .10,
Kopnyc 25.1, ayn. M420

ITnomans 74,6 M

Momno6mok Lenovo C360G-i34164G500UDK
¢ MHcrounukom OecnepeOOMHOrO NHUTaHUSA
Powercom SKP-1000A; OKkpaH c
anexTponpuBogoM 236*147 cm Trim Screen
Line; IIpoexkrop DLP, 3000 ANSI Lm,
WXGA  1280x800, 2000:1 EW330U
Mitsubishi; IToxcucrema
CreIMaIu3upPOBAHHBIX KperuIeHnun
o0opynoBaHus CORSA-2007 Tuarex;
[Toacucrema BUICOKOMMYTAITUU: MAaTPUYHBIN
xommytatop DVI DXP 44 DVI Pro Extron;
ynmuautens DVI no Butoit mape DVI 201
Tx/Rx Extron; Ilogcucrema
ayIMOKOMMYTallUH u 3BYKOYCHUJICHUS,
aKyCTHYECKass cHcTeMa JUIsi TOTOJOYHOTO
moHTaxka SI 3CT LP Extron; Mukpodonnas
nerimyHas paguocucrema YBY nuamazona
Sennheiser EW 122 G3 B cocraBe
0ecrpoBOIHOTO MUKpPOPOHA U TPUEMHUKA;
nudposoit aymauonporeccop DMP 44 LC
Extron; CereBoii KOHTpOJUIEp YIpaBiEHUs
Extron IPL T S4; 6ecnpoBogusie JIBC st
oOydaromuxcsi o0ecrmeueHbl CHUCTEMOW Ha
06aze Touek goctyma 802.11a/b/gin 2x2
MIMO(2SS).

Xumuaeckass jgabopatopus BrnammBocTok,
o.Pycckuit m Asixkc 1.10, Kopnyc 25.1, ayn.
M315

Konaykromerp, pH-MeTphl, nossipumerp,
CreKTOQoTOMETp, pedpakTomerp,
XUMHYECKas OCy/ia, yCTAaHOBKA JIJIst




[IEPErOHKY, AHAIIUTUYECKHUE BECHI,
CYIIMIIBHBIN 1IKa(,dIeKTPOTIUTKI

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCLHUTIJIMHBI

PeaJII/I?)aI_[I/ISI JUCITUITIIINHBI

TpebyeT

HaJlM4ue  CIIEHUATU3UPOBAHHOU

JICKITMOHHOM ayJIMTOPHH, OCHAIIEHHOW MYJbTHUMEIUHHBIM 00OpYJI0BaHUEM, a

TAKKC CIIPAaBOYHBIMU MAaTCpHAJIaMH U pEBI[&TO‘-IHBIﬁ y‘-I€6HO-MeTOI[I/IquKI/Iﬁ

MaTcpuail.

HaJIn4uc XUMHUYECKOM

nabopaTtopuu,

Jns  mpoBeneHUs J1TaOOPATOPHOTO MPAKTHUKymMa HE0OXOAUMO

OCHAII[CHHOM H€O6XOI[I/IMBIM

000py0BaHUEM, XUMHUYECKOU MOCY/I0M U peaKTUBAMHU.

HanmMenoBanve 000pyJOBaHHBIX TOMEIIICHUI

[lepeueHb OCHOBHOTO 000pY10BaHUS

MynbTumMeauitHas ayIUTOpHUS
r.BnaguBoctok, o.Pycckuii n Askc .10,
Kopnyc 25.1, ayn. M420

ITnomane 74,6 M

Mono6:0k Lenovo C360G-i34164G500UDK
¢ MHcrounukom OecriepeOOMHOrO NHUTaHUSA
Powercom SKP-1000A; DKkpaH c
anekTponpuBogom 236*147 cm Trim Screen
Line; IIpoektrop DLP, 3000 ANSI Lm,
WXGA  1280x800, 2000:1 EW330U
Mitsubishi; IToncucrema
CHeHUaTu3UPOBAHHBIX KpeTuUIeHn !
obopymoBaHus CORSA-2007 Tuarex;
[Togcucrema BUACOKOMMYTAIIMU: MAaTPUUYHBIN
kommytarop DVI DXP 44 DVI Pro Extron;
yamuautens DVI no Butoit mape DVI 201
Tx/Rx Extron; Ilogcucrema
ay/IMOKOMMYTallUH u 3BYKOYCUJICHNS,
aKyCTHYeCKass CHCTeMa JUIsl TIOTOJIOYHOTO
monTaxa SI 3CT LP Extron; MukpodoHnHas
nerinyHas paguocucrema YBY nuamazona
Sennheiser EW 122 G3 B cocraBe
0ecrpoBOJHOTO MUKpPOPOHA U TPUEMHUKA;
nudposoit aymauonporieccop DMP 44 LC
Extron; CereBoii KOHTpOJUIEp YIpaBiEHUs
Extron IPL T S4; 6ecnpoBoansie JIBC mus
oOydaromuxcsi o0ecrmeueHbl CHUCTEMOW Ha
06aze Touek goctyna 802.11a/b/gn 2x2
MIMO(2SS).

Xumuyeckasi J1abopatopusi BraaumBOCTOK,
o.Pycckuit m Askc a.10, Kopnyc 25.1, ayn.
M315

Konnykromerp, pH-mMeTpsl, nonsipumerp,
ceKTopoToMeTp, pedpakTomerp,
XUMHYECKas 110CYy/a, yCTaHOBKA JUIs
NIEPETOHKH, AHATTMTUYECKHE BECHI,
CYIIMIIBHBIN 1IKa(,dIEKTPOTTUTKI




HanmenoBanue 000py10BaHHBIX
MOMEIIEHNH U TOMEIEHUH I
CaMOCTOSITETIBbHON PabOTHI

[lepedens 0OCHOBHOTO 000pYI0BaHUS

YuraneHble 3a5bl HayuHoit
oubmmorexu JIBOY ¢ oTKpBITHIM
JOCTYTOM K poHay (kopmyc A -
ypoBesb 10)

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTs gocTyma B
HuTeprer 500 MouT/cex.

Paboune mMecta s moAe ¢ OrpaHMYSHHBIMH
BO3MOXKHOCTSIMH ~ 37I0POBbSI ~ OCHAIIEHHl  JWUCIUIEAMH |
MpUHTEPaMHU Bpaitns; 000pyIOBaHbI: MOPTATUBHBIMU
YCTpOMCTBAMH Ui YTEHHWS  IUIOCKOTIEYaTHBIX  TEKCTOB,
CKaHUPYIOIUMHI " YUTAOIIAMHA MaIIMHAMHU
BUJICOYBEIIMIUTENIEM C BO3MOXKHOCTBIO PETYJSINH I[BETOBBIX
CIIEKTPOB; YBEIWYHMBAOIIAMHU OJIEKTPOHHBIMHA JIyIaMH U

YIIBTPa3ByKOBBIMH MapKUPOBIINKAMHU

AyauTopus A CaMOCTOSITENIbHOM

paboTHI CTYACHTOB

r. Bnagusoctok, o. Pycckuii . Asike
1.10, Kopmyc 25.1,

ayn. M621
IImomtane 44.5 M°

Momno6m0k Lenovo C360G-i34164G500UDK 19.5" Intel
Core i3-4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB
Windows Seven Enterprise - 17 wtyk; IIpoBoauas cets JIBC —
Cisco 800 series; 6ecrnpoBoansie JIBC i oOydarommxcs

obecrieyeHbl cucTeMoil Ha Oaze Touek nocrtyma 802.11a/b/g/n
2x2 MIMO(2SS).




[Tpunoxenue 1 k paboyei mporpamme yueOHON AUCIUIUTUHBI

MUHHCTEPCTBO OBPA3OBAHMS M HAYKHU POCCUCKOU ®EJIEPALINU
denepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE
BEICIIIEr0 00pa30BaHUs

«/la1bHEeBOCTOYHBIN (eaepaibHbI YHUBEPCUTET)
(IBDY)

IKOJIA BUOMEJUIINHBI

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOLINXCA

dusnueckas u ROJUIOMJIHAaA XUMMUA

Hanpagiaenue noarorosku 30.05.01 MeguuuHcKas OM0OXuMus
®opma NOATOTOBKU OYHAS

BiaaguBocTok



ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThI N0 JTUCHUIJINHE

2016

«Pusnueckas u KROJUVIOMJIHAadA XUMHUA»

Ne Jara/cpoxkn Bua camocrositenbHoil | @opMa KOHTPOJIsA
BbINOJIHEHHSI | pa0OThI
n/n
1 "Hemens CamocrosTensHast pabota ¢ | BBomHoe
1 (4 cemecTp, | KOHCIIEKTOM U TECTUPBAHUE
2Kypc) JIUTEpaTypoi 1o teme |1
2 Heaens CamocrosTenbHas padoTa ¢ | Ompoc mepes
2 (4 cemectp, 2 | KOHCIIEKTOM H HA4yaJIOM 3aHSATHUS.
Kypce) nUTEpaTypoii o Teme | (Yacts 1.Pazmen 1.
Bompocsr 1-8
3 Henens CamocrosTensHast pabora ¢ 3 p )
aluTa
KOHCIICKTOM H
3 (4 cemectp, 2 . 1 1a00paTOPHBIX
JUTEPaTypoOH 1Mo TeMe
Kypc) patyp pabor
4 Hepens CamocrosrenbHas padora ¢ | KoHTpoibHas
4 (4 cemecTp, 2 | KOHCIIEKTOM H pabora Nel
Kypc) JUTEepaTypoi Mo Teme 2
5 "Henens CamocTosiTenbHas paboTa ¢
5 (4 cemecTp, 2 | KOHCIEKTOM U
Kypce) JUTEPATYPOU 1O TeMe 2
6 Henensa CamocTosiTenbHas pabora ¢
6 (4 cemectp, 2 | KOHCHEKTOM U
Kypc) JTUTEpaTypou Mo Teme 2
7 Henens Camocrosrensnas pabora ¢ | Ompoc mepen
7 (4 cemectp, 2 KOHCIICKTOM H HA4YaJIOM 3aHATHS
) ’ JHUTEPATypO 1Mo TeMaM (Yacts 1.Paszen 2.
Kypc
P pasaena 3 Bonpocsr 10-16)
8 Hexes CamocTosTenpHas padora ¢ 3amuTa
KOHCIIEKTOM H
8 (4 cemectp, 2 . 11aDOPaTOPHBIX
JUTEPATypOil 1Mo TeMam paGor
Kypc)
pasmena 3
9 Hexenst CamocrosTenbHas padora ¢ | KoHTpoabHast
KOHCIIEKTOM H pabota No2
9 (4 cemecTp, 2 .
JIUTEpaTypoil 1o TeMaM
Kypc
ype) paznena 3
CamocTosTenpHas pabora ¢
10 10 Hepens P

KOHCIICKTOM U




(4 cemectp, 2 | IUTEpPaTYypOIt O TeMaM
Kypc) paznena 3

CamocrositenpHas pabora ¢
11 wemensa

11 (4 cemectp, 2

KOHCIIEKTOM H
JUTEPATYPOU IO TEMAM
Kypc

ype) pasnena 4

CamocTtosiTenpHas pabora ¢

12 wenmensa
KOHCIICKTOM U
12 (4 cemectp, 2 N
JIATEPaTypou Mo TeMaM
K
ype) paznena 4
CamocTositenbHast pabota ¢
13 nenens
KOHCIICKTOM U
13 (4 cemectp, 2

JIUTEPATYPOU MO TEMAM
Kypc) pasnena 4

CamocrosTensHast padora ¢

14 nenens
14 (4 cemectp, 2 KOHCHCKTOMUI/I
JUTEPATypOil 1Mo TeMam
Kype) pasnena 5
15 Hexens CamocrosTensHast paboTa ¢
15 (4 cemectp, 2 KOHCIICKTOM H

JIUTEPATYPOU MO TEMaAM
Kype) pasgena 5

CamocrosTensHast pabora ¢
KOHCIIEKTOM U
JTUTEpaTypor IO TEMam
Kypc) paznena 5

16 nenens
16 (4 cemectp, 2

Camoctostenbras padora ¢ | HGCHMDOBARNG

17 nenens HeTeKTO
KOHCIIEKTOM H
17 (4 cemectp, 2 y
JUTEPaTypOil O TeMaM
Kype) pasnena 5
18 Hemenst C(:;lMCoceToaOTeanas{ pabora ¢ \
KOHCIIEKTOM H
18 (4 cemectp, 2 g DK3aMeH
JIUTEPaTypOi O TeMaM
Kype) pasaenoB  1-5

Pe3ynbTaThl HOATOTOBKU MPOSBISIIOTCS B AKTUBHOCTHU CTYJCHTA Ha 3aHATHSIX,
BBIMIOJTHEHUH KOHTPOJIbHBIX pabOT, TECTOBBIX 3aAaHUA M JAp. (HOpM TEKYILIETro
KOHTPOJISL.

Jlnist peanu3anuy caMoCTOSTENIbHOM PaboThl CO3aHbl CIeIYIOIIUE YCIOBUS:

1. Cryaentsl o0ecreueHsbl MH(GOPMaMOHHBIMU pecypcamu
(yueOHUKaMHU, CTIPAaBOYHUKAM, YU€OHBIMHU TTOCOOUSIMHU);

2. Jlns mpoBedeHHs NTPAKTHUECKUX U JIAOOPATOPHBIX 3aHATUU IO
npeaMeTy HUMEIoTcs Meroanyeckue mocoous. CTyIeHT MMeEeT BO3MOXKHOCTh

3apaHee (C OINEpeKeHHEM) TOJTOTOBUTHCS K 3aHATUIO, OTBETUTHh Ha



KOHTPOJIUPYIOIIHNE BOTIPOCKHI, 1 OOPATUTHCS 3a MOMOIIBIO K MPENOIaBaTEeNI0 B
cirydae HeOOXOIMMOCTH.

3. Pa3paGoransr KOHTPOJIUPYIOIIHE MaTepuabl B BUJIE
CaMOCTOSITENIbHBIX PabOT M B TECTOBOM (hopMe, MO3BOJISIONINE OMEPATUBHO
OILICHUTh YPOBEHb IMOJATOTOBKH CTY/ICHTOB.

4. QOpraHu30BaHbI KCHEICIbHBIC KOHCYJIbTAIINH.
CamocTosiTenbHas padoTa BKIIOYAET B CEOS:
[ToArOoTOBKY K IPAKTHYECKUM 3aHITUSM;
[ToArOTOBKY K KOHTPOJILHBIM padoTam;

[ToaroToBKy K J1a00OpaTOpHBIM padoTaMm;

H W e

HOIII‘OTOBKY K 9K3aMCHY

Bonpocsl 1j1 caMOCTOATEIbHOM NOATOTOBKH M0 «DU3MYECKON U
KOJUJIOMJAHON XUMUM»

1. Ilpenmer u coaepkaHue AUCHUILUIMHBI «DuU3nyeckass XUMUS», OCHOBHBIE
pasnensl. 3HAYCHUE JUCHUTIIMHBL 11 MEAUIIMHCKON OHMOXHUHUU M OXPaHBI
OKPYKaIOIIEH CPEIbL.

2. OCHOBHbBIC TIOHSITUS XUMHYECKOM TEPMOJIMHAMUKH, TEPBOE HAyaJo.
BuyTpeHnHsisi sHepruss W SHTanbnusa. Tepmoxummus. 3akoH lecca wu
CJIEICTBUSA U3 HEr0. TepMOXUMUUYECKUE PACUETHI.

3. Tumbr xanopuMetpoB. OnpenereHrue YHEPreTHIECKON MEHHOCTH THUIIEBBIX
MPOJYKTOB U TOILIHBA.

4. 3aBUCHUMOCTb TEIIOBOr0 3P deKTa OT Temneparypsl, 3akoH Kupxroda.

5. Bropoe Hauamo TEpMOJMHAMUKH. OHTPONUS W TEPMOJAMHAMHUYECKAs
BEPOSTHOCTh CUCTEMBI.

6. Xapakrtepuctuueckue QYHKIMM U TEPMOJUHAMHYECKUE TOTCHIIMAIIBI.
DOneprus I'mb6ca wm  I'enpmroibma. XUMHUYECKUIT  MOTEHIMAI.
Tepmoaunamuueckue ¢GakTopbl, OINpESsSIONINe HampaBiIeHUE Ipoliecca.

BTOpOG Ha4aJIO B OTKPBITBIX CUCTEMAX M B JKMBBIX OPraHU3Max.



7. Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHs. YpPaBHEHHE H30TEPMbI
Bant-T'od¢a. Xumuueckoe paBHOBeCHE B TE€TEPOTCHHBIX CHCTEMAX.

8. 3MeHeHHe KOHCTAaHThl pPAaBHOBECHS C TEMIIEpaTypoi. YpaBHEHHE
U30TepMbI,  H30XOpbl M u300apel Baut-T'opda. Ilpunnun cmemienus
paBHoBecus Jle Illarenbe.

9. ®dazoBrie paBHOBecus. I[IpaBmino (a3 ['mb6ca u ero nmpumeHeHue. AHAIN3
($a30Boil TUarpaMMBbl COCTOSIHUS BOJIBI.

10.3akonsbl Paynst. D0ynarockonus 1 KpHOCKOIUS U UX IPUMEHEHHE.

11.lupdy3us u ocmoc B pactBopax. OOpaTHbeIi ocMoc. 3HayeHue
OCMOTHUYECKOIO JIaBJIEHUS JJis1 OHOJIOTMYECKUX M TEXHOJIOTUYECKUX
IIPOLIECCOB.

12.B3aumuas pacTtBopuMOCTh >kuikocteil. Ilepseiit 3axkon KonHoBamosa.
JlucTumnsauus IBOMHBIX cMeceil. PekTudukarus.

13.Btopoit 3axkon KoHoBanoBa. A3€0TpONHBIE CMECH, UX MPUMEHEHHUE U
METO/IbI Pa3ACIICHHUS.

14.0OrpaHnueHHO pacTBOPUMBIE KHUAKOCTHU. [leperonka ¢ BOASIHBIM MapoM.

15.3axkon pacnpenenenuss Hepucra-IllunoBa. OkcTpakuuss w1 (aKTOpHI,
BIMSIOIIME HA CTENEeHb JSKcTparupoBaHus. llpomecchl 3KcTpakuuu B
OMOTEXHOJIOTHU U B MEULIUHE.

16.PacTtBOpHI 31eKTpoauTOB. [IprunHbl OTKIIOHEHUS OT 3akoHOB Payns n Bant-
I'opdba B pactBopax  CHIBHBIX  BJEKTPOJIUTOB.  M30TOHWYECKHIT
ko3 urenT. Cnalblie 37eKTpoNUThI. 3aKoH pazbasiienust OcTBayba.

17. OCHOBHBIE TOJIOKEHUSI TEOPUU PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB

Nlebas u  T'rokkens. Monnas atmocdepa, 53(PGdeKTbl TOPMOXKEHHSI HOHOB.

AKTUBHOCTb, KOA((UIIMEHT aKTUBHOCTH, HWOHHAas cuia pactBopa. Pacuer

cpenHero 3Ha4eHus K03 UIIMEHTa aKTUBHOCTH.

18. DJIEKTPONPOBOJHOCTh PACTBOPOB  JJIEKTPOJIUTOB. YJIeNbHAs W
HKBUBAJICHTHAs 3JIEKTPONPOBOJIHOCTh. 3aKOH HE3aBHUCHUMOTO JBH)KEHUS
noHoB  Kombpayma.  Meronel  ompenenieHuss  3JIEKTPONPOBOJIHOCTH.

KonngykTomeTpust v ee IpuMeHEHHe.



19.9nekrponusie morenuuansl u DJIC. Konrtakthbiii, nuddy3uoHHBIE U
AJEKTPOIHBIN MOTEHIIHANBI B TAJIbBAHUYECKOM LETIH.

20. MexaHu3M BO3HUKHOBEHMsI JABOMHOro siexrpuueckoro ciosi (I2C) Ha
MmexdaszHoit moBepxHocTtu. Ctpoerue J[DC. DakTopsl, BIUSIONINE HA BEIMYUHY
Y 3HAK 3JIEKTPOJAHOTO MOTEHIIMANA.

21. U3mepeHue »3IEKTPOJHOTO TmoTeHIHana. CTaHIapTHBIM BOJOPOIHBIN
ANEKTPO. Pl cTaHMAPTHBIX AIEKTPOIHBIX MTOTSHIIMAIOB U BEIBOBI U3 HETO.

22. YpaHenue HepHcra 115 pacuera 3JIeKTpOJHOTO MOTEHIIUANA.

23. TuIbl SIEKTPOXUMUYECKUX (TATbBAaHUIECKUX ) Tieneit. [IpuHIn paboTs

U CXEMbl XUMHYCCKHUX, KOHIICHTPAITMOHHBIX H  OKHCJIUTEIBHO-

BOCCTAaHOBUTEBHBIX lieniel, pacuet J/C.

24. Knaccudukaiusi 37€KTPOAOB. DIEKTpoasl 1-ro, 2-ro M 3-ro pooB.
CrangapTHbIe U UHIAMKATOPHBIE AIEKTPO bl [IpuMepshi.

25. Xumunueckass kuHeTuka. CKOPOCTh peakiuu (CpeiHsisi U UCTUHHAs).

®dakTopkl, BIUSIIONINE HA CKOPOCTh PEAKITUH.

26. 3aBHCHUMOCTb CKOPOCTH pEaKIMh OT KOHIEHTpaluu. 3aKoH
nerctBytomux macc (3JIM). Koncranra ckopoct. OCOOEHHOCTh MPUMEHEHUS
3JIM 17151 reTepOreHHBIX MPOIIECCOB.

27. Kunermueckass kiaccuUKaiMsi  peakiuil MO MOJEKYJSIPHOCTH U
nopsinky. Peakmuu HyneBoro, mepBoro W BToporo TnopsakoB. Ilepuon
MOJTYITPEBPAIIICHHUS.

28. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT TeMIepaTypbl. Teopus aKTHBHBIX
coynapenuii moisekyn (TAC). OHeprusi aKkTUBALMHU. AHAJIU3 YpPaBHECHUS
Appenuyca. OcHOBBI TeopuH akTUBUpOoBaHHOTO KoMiuiekca (TAK).

29. OcoOeHHOCTH KMHETUKH T€TePOre€HHBIX MPOIECCOB.

30. Cnoxubie peakuum. [lapamnensHble, MmocieaoBaTelbHbIC, 00paTUMBIC,
COTIPSDKEHHBIE M KOJIeOATeIbHBIE PEAKIUH.

31.enubie U (HOTOXMMUYECKHE MPOLECCHl. AHAINU3 AMArpaMMbl IEITHOM

peakuuu. llenHble peakiiuy B TEXHOJIOTHH.



32. Karanu3. OO1uue mpUHLMIBI KaTanu3a. | OMOreHHbIN, TeTepOreHHbIN U
MHKPOTE€TEPOT€HHBIN KaTaju3.
33. OcoOeHHOCTM  TOMOT€HHOTO M  TIeTEepOreHHOTO  KaTalau3a.
DepMEHTATUBHBIA KaTaJIU3 B XMMHUHU KUBOTO U B MEJMLIMHE.
OcoOeHHOCTH  KOJUIOMJHOTO  COCTOsHMsS  BemiectBa.  Kiaccudukanus
mucnepcHbix  cucteM (JJC) mo cTemeHM AMCIIEPCHOCTH, arperaTHoMy
COCTOSIHMIO a3l U Ccpelnbl U MexdazoBoMmy B3aumopeicteuio. [lonsTHe
YIEIbHON OBEPXHOCTH.
34. OcoOEHHOCTH KOJUIOMJHOTO COCTOsIHUSA BemiecTBa. Krnaccudukarus
mucnepcHbix  cucteM (JJC) mo cTenmeHM HMCIIEPCHOCTH, arperarHoMy
COCTOSIHMIO (a3l U cpelbl U MexdazoBoMmy B3aumozeicteuio. [loHsTHe
YAEIBHON OBEPXHOCTH.
34. MunemnsapHas Teopus CTPOCHHsS dacTull JuopoOHbIX 3oJei. [IpaBuio
[TaneTta-®asiHca. Cxema cTpoeHus 1 Gopmysia MULIEIUIBI.
MeTtoas! nonyuenust JC, posib cTaOuan3aTopoB. SABieHNHE NENTU3AIUY.
Juanus, aneKTpoanann3 1 yiabTpaduiabTpanus Kak Metoabl ouuctku JIC, ux
poib B TexHoJoruu. l'emomumanus.
35. IloBepxHOCTHast PHEpPrusi W IOBEPXHOCTHOE HATSIKEHUE Ha TpPaHULE
paznena ¢a3. Bunbl copoium, nprupoia COpOIMOHHBIX CHUII.
N3oTepMa MOHO- U IOJIMMOJIEKYJIIPHOU aacopOuuu. Y paBHuenue Opeitnaimxa.
YpaBHeHrEe MOHOMOJIEKYIISIPHON afcopOiuu JISHrMIopa ¥ €ro aHaims.
Tennora ancopOuuu. BnusHue Temneparypbl Ha aJcoOpOLMOHHOE paBHOBECHE.
[Ipotieccol aacopOIMY B XMMHUH KUBBIX CUCTEM U B TEXHOJIOTHUHU.
Ancopbuust Ha rpaHule KUAKOCTb-ra3. OyHIaMeHTanbHOe ypaBHeHue ['ub0ca u
€ro aHaJIu3.
IToBepxHOCTHAsi aKTUBHOCTb, IOBEPXHOCTHO-akTUBHbIe BemiecTBa (ITAB) B
XUMUH KUBBIX CUCTEM U B TEXHOJIOTHH.
AncopOuuss Ha TpaHUlle TBEPIOE TEJIO- JKUIAKOCTb. [IpaBuiio ypaBHUBaHUSA

nosisipHocteit Pebunnepa. I'mapodunbabie 1 ruipodoOHbIE TOBEPXHOCTH.



Anresust, cmaumBanue. Pabora axaresun u kore3ud. Bhausune IIAB Ha
cmaunBanue. DHPexT aacopOIMOHHOT0 MOHMKEHUS TpouHOCTH Pebunnepa.

35. OcobeHHOCTH ONTHYECKUX, MOJEKYIISIPHO-KUHETHUECKUX U DIIEKTPUUECKUX
CBOMCTB BBICOKOJIUCIIEPCHBIX CUCTEM.

PaccesHue W moryonieHue CBeTa B BBICOKOJUCIIEPCHBIX cucTeMax. ddekt
Qapanes-TuHaans, sSBICHUE OMAJIECUCHUMH. YpaBHEHUE Panes u ero aHanus.
OnTuyeckrue METO/Ibl aHAIHM3a 30JIEH.

BpoyHOBCKOE ABMKEHUE U €r0 MOJIEKYJIIPHO-KUHETUYECKAs PUpOaa. Y paBHEHHE
OitamreitHa-CmoinyxoBckoro. Ocobennoctu nuddy3urn U ocMoca B 30JX.
MeMOpaHHbIe METO/IBI B TUIIEBOI TEXHOJIOTUU.

CenumeHTallMOHHO-TU(P(y3HOE paBHOBECHE B BBICOKOAMCIIEPCHBIX CHCTEMaX.
VYpasuenue Jlamnaca-Ileppena u ero ananusz. YiabTpaneHTpUuyrupoBaHue.
Bo3nukHoBeHHe aBoitHOTO snekTpudeckoro ciosa (JI2C) Ha MexdaszHoOU
MOBEPXHOCTU.  DJEKTPOKMHETUYECKUH  (A3€eTa-) MOTEHUHAl KakK  4acTh
TEPMOJIUHAMUYECKOTO NOTEHIHAIA. DNEeKTPOKUHETUYECKHE SBJICHMUSL:
AIIEKTPOOpPE3, AMEKTPOOCMOC, MOTEHIMANIBI TeUueHusI u ocenanus. [IpakTudeckoe
MCITOJIb30BAHUE AJIEKTPOKMHETUUECKUX SBJICHUM.

36. ArperaTuBHasT M KUHETHYECKas YCTOMYMBOCTh 30J€d. SIBieHue
koaryssinuu CriocoObl KoaryJisiiuu, paBuiio nopora koaryssiiuu [ymnsie-Tapam.
Oco6nie cimyuyan koarymsiiuu. [Iporiecchl Koarymisiiuu B *KHWBOM OpraHU3ME U B
OKpYXKaroUIEn cpelie.

37. OcoOEHHOCTH CBOMCTB MUKPOTETEPOT€HHBIX CUCTEM. MUKpPOTreTepOTreHHbIE
CUCTeMbl M MeETOJbl ux mnojydyeHus. CycrneHsuu, ¢GHakTopbl UX arperaTUBHON
ycroiunBocTy. CBOKCTBA MACT.

OMysbcuu, uX Kiaccudukamus, cnocoOsl nonyudeHus. OOpamienue ¢a3 B
smynbeusax. Koanecuenuus. Ilpoueccsl sMylnbrupoBaHusi B XMMUU KUBOTO U B
MULIEBOM TEXHOJOTUU. MeTOoIbl pa3pylIeHUs SMYJIbCUH.

[lenbr. dakTophl, BIMAIONIME HA WX YCTOWYMBOCTH IMEH, UX CTaOWIM3alUs U
paspymienue. OrneHka kadectBa MeH. llenbl B TexHosoruu. Hcmnonb3oBaHue

dbaoTanumu.



Aspo3onau  (AbIMBI, TyMaHbl, OHWOA’pPO30JiH). IDJIEKTPUUECKUE U ONTHYECKHUE
CBOMCTBA; (DaKTOpHI cTAOMIM3AMK W pa3pymieHus] a’po3oseit. OdncTka Tra3oB B
NMEeKTpoPuIIbTpax

38. Ocobennoctu cBoiictB pactBopoB BMC. B3saumoneiicteue BMC ¢
pacTBOpUTElieM, TEPMOJMHAMHKA W KUHETHUKAa TMPOIECCOB HaOyxaHus U
pactBopenusi. Crenenb HaOyxanus. Koutpaknus. Temjora U J1aBlieHHE
HaOyxanus. [Iporecchl HaOyxaHUsI B XUMUHW KUBOTO U B TTUIIICBON TEXHOJIOTHH.
Hapymenue ycroitunBoctu B pactBopax BMC. BeicanuBanue. JIMOTpOnHBIE psiibl
MOHOB. SIBJI€HHE MUKPOKAIICYJIUPOBAHUS U €r0 UCI0JIb30BAHUE.
3ammtHOe naericteBue BMC. 3ammurHblIe uYncina. buosornmyeckoe 3HaueHHe
KOJUUIOMTHOW 3aIUTHI.

dusuko-xumMuueckue cBoucTBa OenkoB. (CBoOoaHass M CBs3aHHAsA BoIa B
ouononumepax. CpoiictBa OenkoB B MIT. OmnpeneneHue MOJSIpHOM Macchl
MOJIMMEPOB.

TpedoBaHus Kk npeacTaBjaieHUI0 U 0QPOPMIICHUIO Pe3yIbTATOB
CAMOCTOAITEJIbHOI PadOThI

Bonpmias yacte yueOHOro MaTepuasa J10JKHa ObITh MpopaboTaHa CTYAEHTOM
CaMOCTOSITENIbHO, BHE ayJUTOPHBIX 3aHATUI. CamocTosTeNbHasl padoTa CTyIEHTOB
ABJIIETCSI ~ HEOTBEMJIEMOM  COCTaBHOM  4YacThl0  @polecca  MOATOTOBKH
CHEUATNCTOB.

[Ton camocToATenbHONH pabOTONM CTyAEHTAa TOHUMAETCsl 4YacTh Y4eOHOM
IIaHUPYEMOU pabOThl, KOTOPasi BBIMOJIHAETCS MO 33JaHUI0 U TIPU METOJINYECKOM
PYKOBOJCTBE  TMpemnojaBareiisi, 0e3 ero  HEeMoCPeACTBEHHOTO0  y4acTHs.
CamocTosiTenbHasi paboTa HampaBlieHa Ha YCBOGHHE CHCTEMbl HAay4YHBIX H
npodecCUOHANbHBIX 3HAHUW, (OPMUPOBAHUE YMEHUN U HABBIKOB, IPUOOPETEHUE
OIBITA CAMOCTOSITENIBHON TBOPYECKOM AEATEIBHOCTH.

CamocTosiTenbHasi paboTa CTYACHTOB BKJIIOYAaeT B Ce€Osl MOJATOTOBKY K

1a00paTOpHBIM padoTaM, MOJArOTOBKY K KOHTPOJIbHBIM MEPONPUITHSIM,

Kpurtepuu olileHKH CaMOCTOSATEIbHON PadoThI



[To Teme 1s1 CaMOCTOSITENBHOTO U3YUYEHUSI CTYIEHTHI OMPAIIMBAIOTCA YCTHO,
BBIIIOJIHAIOT MMCbMEHHBIE KOHTPOJIbHBIE pa0OTHI, OLIEHUBAIOTCS MO NATUOAIIBHON
CUCTEME.

Ouenka «OTaIMYHO»

A) 3aaHue BBIMOJHEHO MOJHOCTHIO.

b) OTtyet/0oTBET COCTaBIEH IPaMOTHO.

B) OtBeTbl HAa BONPOCHI MOJTHBIE U TPAMOTHBIE.

[') Marepuai noHsT, 0CO3HAH U YCBOEH.

Ouenka «Xopouo»

A), b) - Te xe, 4To U npu oneHKe «OTIUYHON.

B) HerouHoctu B OoTBeTax Ha BOMPOCHI, KOTOPHIE MCIPABISIIOTCS IOCIE
YTOYHSIOIIMX BOIIPOCOB.

[') Marepuai noHsT, 0CO3HAH U YCBOEH.

Ouenka «Y10BJIETBOPUTEIBHO»

A), b - Te ke, 4To U nipu oueHKe «OTINYHOY.

B) Herounoctu B oTBeTax Ha BOIPOCHI, KOTOPbIE HE BCETJa MCIPABISIOTCS
IIOCJIE YTOYHSIOUIUX BOIPOCOB.

[') Marepuai noHsT, 0CO3HaH, HO YCBOEH HE JOCTATOYHO TOJIHO.

Ouenka «Hey10BJIeTBOPUTEIBHO)

A) IIporpamma He BBINOJHEHA TOJHOCTBIO.

b) YcrHblif 0OTYET U OTBETHI HA BOIIPOCHI HE MOJHBIE U HE TPAMOTHBIE.

B) Marepuan He MOHST, HE OCO3HAH U HE YCBOEH.



[Tpunoxxenue 2 k pabodyeit mporpaMme yueOHOM JUCIUILTUHBI
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1. HacnopT OLCHOYHLIX CPEACTB M0 TUCHUIIJIUHE «PDu3nyecKkasa u

KOJUIONIHAdA XUMMUD)

IIIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUH 110
AUCHMILVINHE «PU3HYecKas U KOJJIOUIHAS XUMHUD)

Kon u Jranbl (pOpMUPOBAHUSA KpUTEepUH NMoKa3aTen 0an

¢opMyIHpPOB | KOMIETEHIIMHU JIbI

Ka

KOMIETEeHIIHH
3Haer 3HaHue CrocoOHOCTh 61-
TEOPETUICCKHEC 3aKOHOMEPHOCTEH | chopMyIIpoBaTh U | 75
OCHOBBI POTEKAHUS 00BSCHUTH
¢dusnyeckoit u XUMHAYECKHX U BO3MOYKHOCTb,
KOJUTOMTHOM ¢buzuKo- HaIpaBIICHUE U
XUMUH. XUMHAYECKHX MIPE/ICITbI

OTIK-5 IPOIIECCOB MPOTEKAHUS

TOTOBHOCTb 3HaeT OCHOBLI MIPOIIECCOB.

UCIIOJIb30BaTh XUMHYECKON

OCHOBHbBIC TEPMOJNHAMUKHU CnocobHoCTh

(busuKo- H CIIOCOOBI yHpasjiiTh

XUMHYECKHE, pactetra ;I;Iif;:g CB;?IX -
XUMHYECKOTO U

MaTEMaTHIeCK $hazoBoro (UBUKO-XUMHYECKUX

W€ W UHBIC PABHOBECH. MIPOIIECCOB.

€CTECTBEHHO 3HaHue )

HAYYHBIE 3HaeT OCHOBBI 3aKOHOMEPHOCTEU Cnoco6HOCTB

ORSTIS 11 3HAeT XEMIIECKOM IPOTEKaHHUSI UIEeHTU(DUIIUPOBATH

(TOPOroB | KHHETHKH. IPOLIECCOB B OHPCICICHHBIC

METOARLIpH | pacTBOpax Kak BEIIECTBA,

peleHuu 3HaeT OCHOBBI HEdNIEKTPONNTOB, | IPEANaracMblc B

npodeccuoHan ypoBeHb) TeOpuHn TaK 11a00paTOPHOM

bHBIX pacTBOpOB 3JIEKTPOJIUTOB. MPaKTUKyME, HC-
HEJICKTPOJIUTOB U MOJTB3YS
ANEKTPOJIUTOB. COOTBETCTBYIOIIINE

3HaeT OCHOBBI
TEOPUH
PaBHOBECHBIX H
HEPaBHOBECHBIX
ANEKTPOTHBIX
MTPOIIECCOB.

3Haer
0COOCHHOCTH
CBOMCTB BEIICCTB
pa3IM4YHON
CTCIICHH

3HaHNEe OCHOB
TEOPUH
AJIEKTPOXUMHYIEC
KHUX MPOIIECCOB.

3Haer

METOABI U IPUOOPHI

3HaeT npasuia
paloThI B
XUMHYECKON




JUCTIEPCHOCTHU MEXaHU3MBI naboparopuu
¢buzuko-
XUMHYECKHUX
MPOLIECCOB
3HaeT nmpaBuiia port ’
IIPOTEKAIOIIUX B
TEXHHUKHU P m
A3TTMYHBIX
0e301MacHOCTH p
cucTremMax
pu paboTe B
XUMHUYECKOH
nabopaTopun
VMeer YwMmeer CrocoOHOCTh 76-
MIPUMEHSTH [I7IaHUpOBaTh U | onucath 85
THOJTy4CHHBIE IpOBOZUTE TEPMOIMHAMHYECKH
XUMHUYECKUU
SHaHM AT € ¥ KHHETHYECKUE
peleHus Teo- | OKCIICPUMCHT.
XapaKTePUCTHKU
pPETHYECKUX u
NPaKTUYCCKUX fiporeccea.
3a1a4y
. CriocoGen YMeeT nosb30BaThes
YMeer  CTaBUTH XUMHYECKOL
yuae6HO- PEIOKHUTh oCyI0,
HCCIIEIOBATENbCK | YCIOBHS pasGHpaThes B
HU  OKCICPUMEHT | peakIH, YTOObl | ONMMCAHUU
Ha OCHOBE | oga npoxomuna B | JJaOOPaTOPHBIX
OBIIA/ICHUS
I 3aIaHHOM MCTO/IMK 1
OCHOBHBIMH e — BOCIIPOU3BOAUTH UX
npueMaMu p '
yMeeT TEXHUKU paboT B
nabopaTopuu.
(mponBUH
YTHIN)
YmMmeet cobupars
YCTaHOBKH TSI
YMeer  CTaBUTH NpOBeIeHHs
y4eOHO-
COOTBETCTBYIOIIUX
HCCIIeIOBATENbCK 5
. na
Ymeer UM DIKCIIEPUMEHT OpaTOpHBIX
OITVICLIBATE Ha ocHoBe | Pa0OT U MONIB30BaTh-
MEXaHU3MBI OBIIA/ICHUS Cs1 HEOOXOTUMBIMU
peakiuii B 001ieM | OCHOBHBIMH npudopamu.
BUJIE U | IpueMaMu
NPHMEHUTENBHO K | TEXHUKH paboT B
KOHKPETHBIM naboparopuu.
PEaKIIHsIM.
VMeer CnocoGeH  omucHI-
BaTh MEXaHU3MBbI
YMeer cTaBUTH OHPCACTATE 1 o
610 IIPEACKa3bIBATh pCaKinn u
yd XUMHYeckne | IPOLEccoB B 00IeM
HCCIIEA0BATCIIBCK BUIE u

¢buznyeckue




WU DKCIIEPUMEHT
Ha OCHOBE
OBIIA/ICHUS
OCHOBHBIMH
prueMaMu
TEXHUKH padoT B
J1a00paToOpHH.

CBOMCTBa
IIPOIYKTOB
peaKIu.

Cnocoben
MIPEITIOKUTH
YCIIOBUS
peakiuu, C TeM,
yTOOBI OHA
IPOXO/INIIA B
3aJaHHOM
HaTpaBJICHUU

YMeer cTaBUTh
yueOHO-
MCCIIEIOBATEIbCK
U DKCIIEPUMEHT
Ha OCHOBE
OBIIA/ICHUS
OCHOBHBIMH
nprueMamMu
TEXHUKHU paboT B
n1abopaTopHuu.

MPUMEHUTEIBHO K
KOHKPETHBIM
YCIIOBHSIM.

BIIa/IeET
(BBICOKUIA)

Brnaneer
HaBBIKAMH
MPOTHO3UPOBATH
HarpaBJieHUE
peakuuy, UCXoas
U3 TEPMOJIU-
HAMHUYCCKUX
rnapameTpoB

Bnaneer
HaBbIKaAMHN
MPOTHO3UPOBATH
HarpaBJieHHE
peakumu, HCXOAs
n3 cocTaBa
CHCTEMBEI 51

CTPYKTYPBI
BEIIECTB.

.Baageer
XUMHUYECCKUMU,
ONTUYECKUMHU,
BJIEKTPOXUMHYEC
KUMH U JPYTUMU
METOJaMH IS
YCTaHOBHGHI/ISI

CTPYKTYpHI
BeIlIECTBA U

CnocoOeH Ha OCHOBE
XUMHUYECKOH
(bopMyIibL
MpeAcKa3aTh
peakluu, B KOTOpbIE
MOJXKET BCTYIIUTH
JIaHHOE COCIMHCHUE

CnocobeH
YCTaHOBUTH
CTPYKTYpPY BEIIECTB,
COCTaB M CBOMCTBA
COCTaBJIAIONINX
CHUCTEMY BEIIECTB Ha
OCHOBE
KAa4CCTBCHHBIX
peakuui U
HCITOJIb30BaHUS

86-
100




coCcTaBa CUCTEMBI. (I)I/I3I/IKO -XUMHYCCKHX
MCTOJO0B.

IIpuMepHbIi nepedyeHb OeHOYHBIX cpencts (OC)

HpOMe)KyTO‘-IHaﬂ aTTrecranuda CTYACHTOB. HpOMe}KyTOLIHaH aTTecrangusa
CTYACHTOB II0O JUCHUIUIMHC IIPOBOAUTCA B COOTBCTCTBHMU C JIOKAJIbHBIMHA

HOpMaTUBHBIMU akTamu JIBOVY u sBisercs obs3aTe

1. IOx3amen (CpeacTBo NPOMEXKYTOUYHOTO KOHTPOJISI) — BOIPOCHI K

JK3aMEHY
Bomnpocs! k 3k3ameny (2 Kypc, 4 cemectp)

1. Ilpeamer u copepxxkanue «@PU3NUECKOW U KOJUIOMAHOW XUMHUNY,
OCHOBHBIE DPa3JeIbl. 3Ha4YE€HHWE IUCUUILIMHBI I MEIULIUHCKON
OMOXUMUU U OXPaHbl OKPYKAIOIIEH CpeIbl.

2. OCHOBHbBIE TMOHSATHS XUMHUYECKOW TEPMOJUMHAMHKH, II€pBOE HAyaJo.
BuyTpeHnHss sHeprus u dHTanenud. lTepMmoxumus. 3akoH ['ecca m
CJIEACTBUA U3 HErO. TepMOXUMHUYECKUE PACUETHI.

3. Tumbr  kamopumetpoB. OmnpeneneHne HSHEPTETHUYECKOM  IIEHHOCTH
MUIIEBBIX MPOIYKTOB U TOILIMBA.

4. 3aBHCHUMOCTH TEIIOBOTO 3PdeKTa OT TemMneparypsl, 3aKkoH Kupxroda.

5. Bropoe Hauamo TepMOAMHAMUKH. ODHTPONUS W TEpMOAMHAMUYECKAs
BEPOSATHOCTb CUCTEMBI.

6. XapaxkTepuctuueckue (PYHKIMH M TEPMOJMHAMUYECKHE MOTEHIHAIIBIL.
Oneprusst I[ubbca wu T'eapMrosbiia. XHUMHUYECKHMM  MOTEHIIHUAIL.
Tepmoaunamuueckue GakTopsl, ONMPEAEIISIONINE HApaBJIeHUE Mpoliecca.

BTOpOG Ha4aJIO B OTKPBITBIX CUCTEMAX M B JKMBBIX OPraHU3Max.




7. Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBecHs. YpaBHEHUE
nzorepmbl Bant-T'opda. Xumuueckoe paBHOBECHE B T'€TEPOTCHHBIX
CUCTEMAX.

8. M3mMeHeHrne KOHCTAaHTHI PABHOBECHsI C TEMIIEpaTypol. YpaBHECHHE
U30TEepMBI, H30XOphl U M300apbl Bant-T'odda. Ilpunuun cmemenus
paBHoBecus Jle Illarenbe.

9. ®azosrie paBHOBecus. [IpaBmiio a3 ['mbOca u ero nmpuMeHeHne. AHAIIN3
(da30Boil TuarpaMMsbl COCTOSIHUS BOJIBI.

10.3akonsr Payms. D0ymarnocKonust ¥ KPHOCKOHS M UX TIPUMEHEHHE.

11.Jluddy3us u ocmoc B pactBopax. OOpaTHbli ocMoOcC. 3HauY€HUE
OCMOTHYECKOIO JaBJICHUS JJIs1 OHMOJOTMYECKMX W TEXHOJIOTHYECKHX
ITPOLIECCOB.

12.B3aumHas pactBopuMocTh >kujkoctedd. IlepBoiii 3akoH KonoBasnosa.
JlucTumsuus IBOMHBIX cMeceil. PekTudukarus.

13.A3eoTponHbie cMeCcH, UX IPUMEHEHHUE U METOIbI Pa3AeiIeHUsI.

14.0OrpaHnueHHO pacTBOPUMBIE KHUAKOCTHU. [leperonka ¢ BOASIHBIM MapoM.

15.3axkon pacnpenenenuss Hepucra-lllunoBa. Dkctpakiuss U (HaxkTopsl,
BIMSIOIIME HAa CTENEHb B3KcTparupoBaHus. IIpomecchl 3kcTpakuuu B
TE€XHOJIOTHH.

16.PacTBOpBI 27eKTpOaUTOB. [IpUYnHBI OTKIOHEHUS OT 3aKOHOB Payms u
Bant-I'opda B pactBopax CHUIBHBIX JJIEKTPOJIUTOB. M30TOHWMYECKUN
ko3 urenT. Cnadblie 37eKTPONIUTHI. 3aKOH paz0aBieHus OcTBaIb/a.

17.0cHOBHBIE TOJOXKEHHUSI TEOPUU PACTBOPOB CHIIBHBIX 3JIEKTPOJIMTOB
Jle6as u T'tokkens. Monnas atmocdepa, 3¢hHEKTh TOPMOKEHUS HOHOB.
AKTUBHOCTB, KO3 (PUIIMEHT aKTUBHOCTH, MOHHAsA CHJIa pacTBopa. Pacuet
cpenHero 3Ha4eHus KO3 (UIIMEHTa aKTUBHOCTH.

18.DO51eKTpONIPOBOTHOCTE ~ PAaCTBOPOB  DJICKTPOJUTOB.  Y7enbHas |
DKBUBAJICHTHAs AIEKTPONPOBOJAHOCTh. 3aKOH HE3aBUCUMOIO
NBW)KEHUsI MOHOB Komppaymia. [TonBu>xHOCTH, aOCOMIOTHBIE

CKOPOCTH ABMXXCHHA MOHOB M YHCJIa IICPCHOCA.



19.MeTonpl ompeneneHus: AIEKTPONPOBOAHOCTH. KOHIyKTOMETpUS H €e
IpUMEHEHUE.

20.2Onexrpoansie noteHmansl U JJC. Kontaktueiii, aud@y3moHHBIA U
AJEKTPOIHBIN MOTEHIHAJBI B TAJIbBAHUYECKOM LETIH.

21.MexaHu3M BO3HUKHOBEHHUSI JBOWHOrO 3JiekTpuyeckoro cios (I3C) Ha
MexaszHoit nmoBepxHocTu. Ctpoenue [IDC. dakrtopsl, BIUAIONIME Ha
BEJTMYMHY Y 3HAK AJICKTPOTHOTO MOTEHIIAANIA.

22.U3mepenue snekTpoaHoro mnoTeHnuana. CraHgapTHBIA BOJAOPOJIHBIN
AMEKTPO. Psii cTaHAAPTHBIX AIEKTPOIHBIX MOTCHIIMAIOB M BBIBOIBI U3
HETO.

23.YpaBHenue HepHcra a1 pacuera 3J€KTPOIHOTO MOTEHIIHAIA.

24. Tunbl SNEKTPOXUMUYECKUX (TalbBaHWYecKuX) reneil. [IpuHmmm paboTs
U CXEMbl XHUMHUYECKHX, KOHIICHTPAIMOHHBIX U  OKHUCIUTEIbHO-
BOCCTAaHOBUTEBHBIX lieniel, pacuet DC.

25.Knaccudukanus 31eKTpOAOB. DIeKTpoasl 1-ro, 2-To U 3-TO POJIOB.
CraHnapTHbIC U UHAUKATOPHBIE IEKTPObL. [Ipumepshi.

26.XmopcepeOpsiHBINA, CTEKISHHBIA W HMOHCEJICKTUBHBIC JJICKTPOABI M HX
IpUMEHEHUE.

27.Xumnueckass kuHeTuka. CKOpOCTh peaknuu (CpemHsisi U WCTUHHAs).
®akTopkl, BIUSIONINE HA CKOPOCTh PEAKITUH.

28.3aBUCHUMOCTh ~ CKOPOCTH  PEAaKIMd  OT  KOHIEHTpaIluu.  3aKoH
nerctByronmx macc (3IM). KoncranTta ckopoct. OcoOE€HHOCTD
npuMmeHenust 3JIM 115l reTepOoreHHbIX MPOIECCOB.

29.Kunetnveckass kimaccuukanuss  peakmuii MO0 MOJEKYJSIPHOCTH W
nopsiKy. Peakmuu HyneBOTo, mepBOro W BTOPOTro TopsakoB. Ilepuon
MOJIyIIPEBPAIIICHU

30.3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TeMmmeparypbl. Teopus aKTUBHBIX
coynapenuit Mmosiekyn (TAC). OHeprus akTuBanuu. AHaIU3 ypaBHEHUS

Appennyca. OCHOBBI T€OpHH aKTUBHPOBaHHOTO KoMmIuiekca (TAK



31.Cnoxusie peaknuu. [lapamiensHble, MOCIeIOBaTENbHBIE, 0OpaTUMBbIE,
COTIPSDKEHHBIE M KOJIeOATEIbHBIC PEAKITUH.

Llenubie U GOTOXUMUYECKUE MTPOIIECCHI., UX POJIb B XUMUU KUBOTO U B

TEXHOJIOTHH.

32. Karanuz. O0uue npuHIMIbL KaTtanu3a. [ OMOreHHbI, reTeporeHHbIN U
MUKpPOTeTepOoreHHbl Katanu3. OcoOEHHOCTH TOMOT€HHOIO U
TeTepOreHHOro KaTann3a. @epMEHTATUBHBINA KaTaJIA3 U €T0 IPUMCHCHHE
B MEJIUIIMHE.

33. OcoOeHHOCTH  KOJUIOMTHOTO COCTOSIHHS BemiecTBa. Kiraccudukamus
mucniepcHplx  cucteM (JIC) 1o cTemeHW HUCIEPCHOCTH, arperaTHOMY
cocTosiHUIO a3bl U cpenbl U MexdazoBomy B3aumojeiicTButo. [lonstue
YAEIBHON OBEPXHOCTH.

34.  MuuemnspHas Teopusi CTpoeHHsl 4acTul] JruodoOHbIX 3omei. I[IpaBuio
[Tanera-®asiHca. Cxema cTpoeHus U Gopmyiia MUTEIUIBL.

35.  Meroas! nomyuenus JIC, ponb ctabunu3atopos. SBiacHUE NENTU3AIINN.

Juanus, sJeKTpoauanu3 u yiabTpaguibTpanus Kak MeToasl ounctk [IC, ux pois

B TexXHoJornu. I 'emoananms.

36. TloBepxHOCTHasi dSHEPrusi ¥ MOBEPXHOCTHOE HATSHXKEHUE HA TPAHMIIC pasjiena

da3. Buasl copOruu, mpupoaa coOpOIMOHHBIX CHJT.

37. N3otepma MOHO- W MOJUMOJEKYJISIPHOM aacopOIuu. YpaBHEHUE

OperHmXxa.

YpaBHeHHE MOHOMOJICKYJISIPHOH ancopOruu JIPHTMIOpa U ero aHams.

[Tpomecchl aacopOITMU B XMMHH JKUBBIX CUCTEM U B TEXHOJIOTHH.

38. AncopOuusi Ha TpaHUIE KHUIKOCTh-Ta3. DyHIaMEHTaJbHOE YpaBHEHHE

['m66ca m ero ananm3. IloBepXHOCTHas aKTHBHOCTH, MOBEPXHOCTHO-AaKTHBHBIC

BemlecTBa (ITAB) B XMMUU )KUBBIX CUCTEM M B TEXHOJIOTUH.

39. MukporeTeporeHHble CUCTEMBI (CYCIIEH3HH, SMYJIbCUH, TIEHBI, adPO30JIH,

MOPOINIKH, MACTHI U JIP.), 0COOEHHOCTU UX CBOMCTB. MUKpPOT€TEpOT€HHbBIE CUCTEMBI

B IpUpoAC, X IPUMCHCHUC B MC/IMIINHC.



40. Ocobennoctu cBoiicTB pactBopoB BMC. BizaumoneiicteBue BMC ¢
pacTBOpUTENIEM, TEPMOJWHAMHKA W KHHETHKAa TPOIECCOB HAOyXaHUS U
pactBopenusi. Crenenb HaOyxanus. Koutpaknus. Temiora U J1aBlieHUE
HaOyxanus. [Iporecchl HAOyXaHWs B XUMUHU KUBOTO U B TEXHOJIOTUU

41. Hapymenue ycroitunBocTH B pactBopax BMC. BricanuBanue. JInorpomnnsie
panel moHoB.  3ammTHoe aAeiictBue BMC. buosiormueckoe U TEXHOJIOTHYECKOE
3HAYEHUE KOJUIOUIHOW 3aIUTHI.

42. Ouzuko-xuMHUYECKHe cBoMcTBa OenkoB. CBoOOmHAsT W CBs3aHHaAsg BOJa B
ouononumepax. CoiictBa 6enkoB B UOT.

TeKymaﬂ arTrecranust CTyACHTOB. TGKYIHEUI arrecrTanuAa CTYICHTOB IIO
AUCHUIIIIMHE ITPOBOAUTCA B COOTBECTCTBHUH C JIOKAJIbHBIMHW HOPMATHBHBIMU aKTaMU

JIBOY u sBruseTcs 00s3aTeIbHOM.

IIpuMepHbIH nepedyeHsb oueHOYHBIX cpeacTs (0OC)

|. YcThbiit onpoc.

1. Cob6ecenoBanue (YO-1) (CpeactBo KOHTpOJiA, OpPraHU30BAaHHOE Kak
cnenuanbHas Oeceia mpenojaBaTeis ¢ 00y4arOMMCS HAa TEMbl, CBSI3aHHBIE C
U3y4aeMoil JUCIUIUIMHOW, W pAacCUYMTAaHHOE Ha BBIICHEHHE O0beMa 3HaHUM
oOyuJarolerocs: o ONpeneIeHHOMY paslieny, Teme, npobieme U T.1.) - Bonpocsl
1o TeMaM/pasjenam AUCHUTIIAHEI.

2. Kontponwsnas pabdota (ITP-2) (CpemnctBo KOHTpOJIS, OPraHU30BaHHOE Kak
caMoCTOATeNbHAsg pabdoTa 00yYarolMXCs MO TeMaM Kypca M pacCYUTaHHOE Ha
BBISICHEHHE 00beMa 3HaHWI 00ydYaromierocs mo ONpeAesieHHOMY pa3felly, TeME,

po0semMe | T.11.) — 00pa3Ibl BAPUAHTOB KOHTPOJIBHBIX padoT

3. Komnoksuym (YO-2) CpenctBo KOHTPOJISL yCBOCHHS Y4eOHOTO MaTepuana
TEMBI, pa3jielia Wi pa3/ieJIoB TUCIUIUIMHEI, OPTaHU30BAaHHOE KaK yaeOHOe
3aHATHE B BUJE coOeceI0BaHMs MpernoiaBaTesi ¢ 00yJarmumMucs) - Bormpock! mo

TeMam/ pasaciiaM JUCHHITIINHBI



Pa3HoypoBHEBBIE 3aga4H, PEKOMEHIYEMBIE ISl CAMOCTOSITEIbHOM

paboThl M0 «PU3NYECKON U KOJJIOMTHOH XUMUSN»:

1. MHorue MUKpOOPTaHU3MBI, BKITIOUAs! IPOMKIKH, MTOJIy4at0T HEOOXOTUMYIO
HHEPIHIO B pe3yibTaTe COpaKMBaHUS TIIOKO3bI B 3TAHOI:

C6H1206 (Kp) — 2 C2H5OH ()K) +2 C02 (F)

Brraucinnre KoJm4uecTBO TEIOTH AH ° , KOTOPYIO APOKIKHU ITOJTYHUArOT U3 1 Mob

TITI0K03b1. CpaBHHTE MOTyYSHHBIH pe3ynbTar ¢ AH° peakimu:

CeH1206 (kp) + 6 O,— 6 C O, (1) + 6 H,0 (k). JlanHbIe 17151 pac4EéTOB

BO3bMUTE U3 Ta0i. 1 [Tpunoxenus.

2. -4. Haiigute TemioBoil 23 deKT peakiuu (a), €Ciii U3BECTHBI TETIOBBIC
s dexTol peakiuii (0) (Tadmn.1).
Tabmuma 1

3amaya Peakius (a) Peakius (0)

2 CH4+ Clz = CHgCI + HCI CHgCI (F) + 3/2 02 - C02+ Hgo ()K) +
HCI - 687,0 x/Ix

H2 + 1 02 - Hzo ()K) — 285,84 KI[)K
1/2H2 + ]/2C|2 = HCI - 92,5 KI[)K
CH4 + 202= C02 + 2H20 ()K)—890,31 KI[)K

3 2C +2H, = CyH, CoHy + Hy = CgHg — 136,95 /I
C,Hg + 7/2 O, =2CO, + 3H,0 (k)
—1559,83 K]k

C+ 0O,=C0O,- 393,51 kI
H, + % O,= H,0 (k) — 285,84 k]I

4 N2 + 3H2 = 2NH3 2H2 + 02 - 2H20 ()K) - 571,68 KI[)K




4NH3 +302 = 6H20 (}K) + 2N2
—1530,28 «/Ix

5 —14. Bpruncnure CTaHAAPTHYIO TEIJIOTY 0OPa30BaHUS COCIUHEHUS

(Tabm. 2) U3 MPOCTHIX BEIIECTB, €CJIM U3BECTHA €T0 TEIIOTa CTOPaHUs

(cM. Ta6u1. 2 [punoxenns) mpu T = 298K u p = 1,0133*10° ITa. [IpuHsTH, 4TO
npoaykThl cropanust CO; (1), H,O (k) u Ny (r). Temnotst cropanus C u H;

COOTBETCTBECHHO PaBHBI:
C (rpad.) + O, = CO, — 393,51 x/I>x/MOIb

H, + %2 0, = H,0 (k) -285, 84 x/Ix/Moib

Tabnuna 2
3agaua BemectBo 3agaua BemectBo
5 CgHy4 (1) — rexcan 10 CH4ON; (xp) — MmoueBHHA
6 CeHg (5x) — OeH30 11 CeH7N (k) — anumuH
7 C3HgO3 (k) — riutiepuH 12 C12H2,011 (xp) — caxaposa
8 CioHg (xp) — HapTaMH 13 C,H;N (r) — numeTnnamun
9 CsHsO (xp) — denon 14 CsHsN (k) — nupuaux




15 - 24. Boruuciure AG (aHepruto ['m66ca) u AF (suepruro I'enbMmronbua) as
cienyromux peakiuii (tadn. 3). Onpenenure, B KAKOM HaNpaBJICHUU MOUAET
peakuus npu ctanaapTHoM AasieHuH u 298K. Ilpu pemennn 3aaa4 ucnonb3yre

naHHbple Ta0a. 1 [IpunoxxeHusl.

Tabmuma 3
3agaua YpaBHeHUE 3angada YpaBHeHHE
15 CaC,(1) +2 H,0 (x) — 20 CO,+4H, =CH,+
CoH, + Ca(OH)Q +2H20(F)
16 2C0O,=2C0O + 0O, 21 CO + 3H; = CH,4 + H,0(x)
= + + = +
17 CoHs=CHs+ H; 29 CH,+ CO,=2CO + 2H,
18 C+H,O(r) =CO +H; 23 CO + H,0(x) = CO, + H,
oq | M3 COs(xp) = MgO (xp) +
CO,
19 2H,+CO — CH3O0H (1)

25. Vcxomubie KoHIleHTpanuu okcuaa azora (1) u xjgopa B roMOreHHOH cucTeMe
2NO + Cl, < 2NOCI cocrasmsitor cootBercTBeHHO 0,5 1w 0,2 Mois/am°.

Boerunucnute KOHCTAHTY paBHOBCCH:, €CJIIM K MOMCHTY €TI0 HACTYIIJICHUA

26. TIpu Temmeparype 550°C u paHoBecHoM maBienmu 1 atm (101,3 Ila)
crenenb aucconuanun gocrera COCI, Ha okcua yriepona u xjiop paBHa 77%.

Omnpenenuts 3Ha4eHUsI KOHCTAHT paBHOBecus K, n K.

27. Kakyro Maccy caxapa ciIeayeT pactBoputb B 500 cM® BoZbI, 4TOGBI ONYHHTE

pacTBOp, U30TOHUYHBIN MOPCKOI BOJE C OCMOTHYECKUM JIaBJIeHUEM 2,7 aTM MpHU

20° C?



28. Ompenenute, W3 CKOJBKHMX aTOMOB COCTOUT MOJIEKYJia CEpbl, €CIu
0

TeMIiepaTypa kurenus pactBopa 4,455 r cepol B 50 T 6enzona wa 0,891° C BbIIe

TEeMIIepaTypbl KHUIIEHHS YHCTOro OeH3ojia. DOYITMOCKONMUYEeCcKas IMOCTOsSHHAsS

Oenzona paBHa 2,60 rpaa/mMob.

29. B kxakoM OTHOIICHUH JOJDKHBI HAaXOJAUTHCA MACChl BOABI M O3TaHOJIA, YTOOBI

. 0
IIPY X CMEIIEHUH TIOJYIUTh PACTBOP, KpUCTAIUTM3UpYFomuiics mpu - 20°C?
Kpuockonuyeckas mocTostHHast BoJibI paBHa 1,86 rpai/mMoiib.

30. KpoBb yTkoHoca 3amepsaer mpu -0,51°C. IIpHHEMAsS MIOTHOCTH ILIA3MBI

. 3 oo 0
KpOBU paBHOM 1 r/cMm”, paccunTaiite €€ ocMoTHuecKkoe nasieHue npu 34°C.

31. BoaHeblit pacTBOp anudaTUYECKOTO CIHUPTA, cojepxkamuid 6,55 T BemecTBa B
500 r Bossl, 3amep3act mpu - 0,53°C. O kakoM crmmpre HaéT peus? Kaxopa

MacCoBasg O0Jid CIIMPTa B BOOAHOM paCTBOPC, CCIIU TCMIICPpATypPa €ro 3aMCp3aHusa

32. Ilpm pacnpeneneHur (¢(eHONMAa MEKIYy BOJOM H OEH30JI0M IOTYYCHBI

ciemyromue nauusie (C B KMOJb/ M):
OF:3:10)) (TP 0,0316 0,123 0,327 0,750

CBOCH30ME. ...cvvvneiiiniiinnenns 0,077 0,159 0,253 0,390

Onpenenute KOdPIUIMEHT paclpeeeHus] U MoKa3aTellb CTereHu B Gopmyie,

OIMKCHIBAIOIICH 3aKOH pacupeaciCcHusl.

33. Kpusas naBneHus mapa CMECH BOJbI U a30THOM KHCIOTHI MPOXOAMUT Yepes3
MUHUMYM, COOTBETCTBYIOIUN 68,4% (Macc.) a30THOM KucnoThl. Kak Ha3bIBaeTcs
sTa cmech?  Kakum oOpazom OyneT MNpOUCXOAUTH IEPEroHKa pacTBOpa,
conepxaiiero 25% xucinoTel? B kakoM ciiydae MOXXHO OyAeT MOJIy4HTb

O€3BOJIHYI0 a30THYIO KHCJIOTY?

34 — 37. Paccuuraiite MOHHYIO cwily J U cpeaHuEe HOHHBIE KOI(PQUIIMEHTHI

akTUBHOCTU y’ (mo ypaBHeHuto JlebGasi u ['tOKKensl) CHIIBHBIX 3JIEKTPOJUTOB B

BOJIHBIX pacTBopax (Tadi. 4).



Taomuna 4

3amaua CocraB pacTBOpa M KOHIIEHTPALIMS, MOJIb/KT BOJIBI

34 0,005 m CaCl,

35 0,005 m KJ u 0,001 m KNO; 38.

36 0,01 m KCIO, Ber
NCJI

37 0,002 m NaCl u 0,002 m NaClO;
HUTC
KOH

CHTPALMI0 HOHOB Bomopoxa u PH BomHoro ykcycHoit kucinorst mpu 25°C,

comepxkameii 0,1 kmomb/m>, ecm K, =1,80 -10”,

39.  DnexkTpomBwkymias cuia dneMeHTa Skobm — JlaHWAIA, B KOTOPOM
KOHLIEHTPALlMd WOHOB MEAM M LHUHKA OJMHAKOBBI, IIPU 18°C paBHa 1,10 B.
Boruncnure 3/IC nenu, B KOTOpOM KOHIIEHTpALMS cu® paBHa 0,0005, a zZn**

3
cooTBeTcTBeHHO (0,5 MOJIB/IM”.

40. B/1C uemm:
Cranpaptaeii | KCI H}Kenyz[oqﬂmﬁ BoaopoaHsIii
BOJIOPOJIHBIN  (HACKIILL.) COK SIEKTPO]
371EKTPO/]

paBHa 0,082 B. Onpenenute pH xenygodyHoro coka.

41 — 45. TlpuBeguTe CXeMy AJIEKTPOXUMHUYECKOTO (TadbBaHUYECKOI0) JIEMEHTA
(Tabm. 5) m paccmoTpuTe peakiuu Ha 3nekTpoaax. Paccuuraiite 3nauenus D]IC,
MaKCUMAaJbHOW 3JEKTPUYECKON pabOThl M KOHCTaHThl PAaBHOBECHS Mpolecca
(ycnoBusi craHgapTHbIE). 3HAYEHHUS CTAaHAAPTHBIX AJIEKTPOIAHBIX IMMOTEHIMAJIOB

METaJuIoB MpuBeeHbI B Ta0M. 3 [Ipunoxenus.

Tabmuma 5



3amaua DJIEMEHT
41 Mg — Cu
42 Li—Ag
43 Fe — Hg
44 Al - Cu
45 Cr—Hg

46. AXTUBHOCTHL aTOMOB moJioHMS 3a 20 gHel cHu3mauch Ha 9,75 %. Cuunras
pacraji MoJIOHUs peakIueld MepPBOro Mopsika, HAMJAUTE KOHCTAHTY CKOPOCTH U
MepUO/I MoJTypacraja.

47. Tlpu xpaHeHuM OuoIpenapara yCTAaHOBJICHO, YTO KOHCTaHTa CKOPOCTH €ro

-1

pasnoxennss npu 20°C cocrasmser 1,5- 107 ¢ Onpenenure CpoK XpaHECHMs

Karcyn Ouompemnapara (Bpemsi paznoxenus 10% BemiectBa) Tmpu  ITOM

TeMIepaType.

48-52. B 1abxn. 7 npuBeAeHBI 3HAUCHUSI KOHCTAHT CKOPOCTEH peakiuu k, u k, mpu
Temneparypax tu t,. Beluncinre KOHCTAHTY CKOPOCTH 3aJIaHHOM pEaKIUU MpU
TeMIlepaType t, M ONpeAesiuTe, CKOJIbKO BEIECTBA MPOPEarupoBajo K MOMEHTY
BPEMEHH 7 , €CJIM HaYaJIbHAsg KOHIICHTPALHUs BEIIECTBA CO(MOJIB/M3). HauvanbHubie

KOHOCHTPAOHH PCarupyrommnx BCIICCTB OAMHAKOBLI, ITIOPAAO0OK pCaKINH CUUTATH 110

MOJICKYJISIPHOCTHU.

Tabmura 7

3amava Peakuus t, ,OC T, Munr




48 | 2HI=H; + I, 356 |8,09-10° | 389 | 0,000588 | 374 | 68
49 | 2NO + O,=2NO0O, 0 0,00363 | 86 0,0112 50 40
50 |2NO,=2NO + O, 600 83,9 640 407 620 | 60

51 | (CHp)s—, CHs— 560,2 | 000687 | 650,2 | 0,146 |590,| 40
2
CH = CH,
52 |COCl,_,CO+Cl, | 382 | 05310 | 472 67,7 10
410

2,5
1,5
2,0
1,52

0,8

53. BBenenue aHTHOKCHIAHTa B CHCTEMY W3MEHWJIO DJHEPTHUI0 aKTHUBAIUH
0
npoiiecca okucienus xupa Ha 9,6 kJx/mons npu -7°C. Bo ckoibko pa3 (U B

KaKyl0 CTOPOHY) aHTUOKCHUJIAHT U3MEHHII CKOPOCTh Mpolecca?

54. Jlenatypaiusi HEKOTOPOTO BHpyca SIBJSETCS MPOIIECCOM IMEPBOTO TMOPSAJIKA C
sHeprueit aktuBamuu 630 k/[/Moab, Tepuoj Ioiypaciiajzia BUpyca IIpHU 30°C
paBeH 5 uac. UeMmy paBeH mepuox monypacnazna mpu 50°C?

55. PaccuuTtaiiTe, Kakoe KOJUYECTBO AKTUBUPOBAHHOIO YISl HEOOXOAUMO IS
ourcTkr 500 M° CTOYHO# BOIBI OT COCIMHEHHUIA PTYTH C KOHLUEHTpaluueu

0,047 MF/JIM3 10 npenenbHo gonyctumoit konueHtpauuu (I1IJIK), paBHoit
0,005 mr/am°. Y aenbHas agcopOuust pTyTH Ha yrie pasna 0,016 mr/r.

56. OO6mias MoBepXHOCTh aJbBEOJI JICTKHUX YEIIOBEKA COCTABIISICT B CPEAHEM

2 .

92 Mm°. Kakoe 4mMCIIO MOJIEKYJ KHCIOpOJa MOMKET aJcopOuMpoBaThCs Ha ITOU

MOBEPXHOCTH, €CJIH TUIONMIAh, 3aHUMAaeMasi OJJHOM MOJIKYJION KHCIIOpOJa, paBHA
20 2 . .

21-10™ M“? PaccuuraiiTe BeIUUMHY YIEIbHON acoOpOLUK KUCIOPOIa B MOJIB/M”.

57--62 . TlpuBectu hopMyly MULIEIUIBI 30JI51, TOTYYEHHOTO MPH CIMBAHUU BOJI-
HBIX pacTBOPOB BelecTBa A U HEOObIIOTO N30bITKA BemecTBa B (Tab:a. 9). Kakue
WOHBI B IAaHHOM cCITy4ae SIBJISIFOTCS TIoTeHInanonpeaenstomumu’? Kak pacnpene-
JISTFOTCS. IPOTUBOMOHBI MEXTY aICOPOIIMOHHBIM U T y3noHHBIM crnosmMu? K




KaKOMY 3JIEKTPOTy OyAyT JBUTATHCS KOJUIOWIHBIE YACTHUIIBI 3TOTO 30715 TIPH
anexTpodopese? [IporsBeieHns: paCTBOPUMOCTH MajOPaCTBOPUMBIX BEIIIECTB
npuBeIeHBI B Ta0. 10

Tabmura 9
3agaua A B
57 AgNO; K>S
58 NaOH Be(NO0s),
59 Bl(N03)3 Na,S
60 K2S Hg(NOs),
61 Pb(N03)2 N3.3PO4
62 TINO;3 K,CrO,

Tab6mauma 10

[IpousBenenus pacTBOPUMOCTH MAJIOPACTBOPUMBIX BerecTs npu 20°C

Ag,S 6,0-10™° HgS 1,6:10™
Be(OH), 6,3-10"* Pbs(P0.), 8,010
Bi,Ss 1,0-10" T1,CrO, 9,810

63. 30116 HOaMAA cepebpa MONyUeH MPU TTOCTEIIeHHOM go0aBieHnH K 20 cm

0,01 M pacrBopa noauaa kamust 15 cm®  0,2%-HOro pactBopa HUTpaTa cepedpa.
Hanucatb ¢popmyity MHUIIEIUTBI 00pa30BaBIIETOCs 30JI1 U ONPEICITUTh HAIIPaBICHHUE
JBYKCHHSI €T0 YaCTHI] B AJICKTpHUYECKOM ToJie. [[ITOTHOCTh pacTBOpa HUTpara ce-
pebpa paBHA €IUHULIE.



64. Beruricnure 1Mo ypaBHEHHIO CEIUMEHTAIINU TUAMETP YaCTHI[ CEPbI, OCEIAFOIIIX
B BOJIHOI Cpefie, MpPH YCIOBHH, 9TO CKOPOCTh oceanus pasHa 3,24-10° m/c, a
nocrostaaas Ctokca 1,1-10%; Ha3oBHTE cHCTeMy, K KOTOPOif OTHOCHTCS IO
pa3Mepy JacTuI] JaHHAs TUCTIEPCHUS CEPHI.

65. Mcnonb3ys ypaBHEHHE CEAMMEHTAMOHHO-AN(HY3HNOHHOTO paBHOBECHS,
paccUMTanTe BHICOTY HAJ MTOBEPXHOCTHIO 3€MJIM, HA KOTOPOW YHCIJIO YacTHUIl B | M
a’p030J1s YroJIbHOM MbUIM YMEHBIIUTCS B 4 pa3a, eciu paauyc cpepruuecKux
gacrtui cocrasiser 107 M, TJIOTHOCTH YacTHIl — 1,2 T/CM™ ; INIOTHOCTHIO BO3/IyXa
MO>KHO ITpeHeOpeYb.

66. [Ipu ynbTpaMHKPOCKOITMYECKOM HCCIIEAOBAHUH THIPO30JIs cepedpa B KIOBETE

momansio 5,4-10% m* u riy6uHOM mydka cBera 2,5-10™ M moxcunTano

2 yactuipl. PaccunTtaTh cpeHIoO0 AMHY pedpa yacTull, mpuHuMas ux Gopmy 3a
Kybrdeckyro. Konrenrparws 305t 20-107 kr/m°, mioTHOCTS cepebpa

10,5-10° kr/m.

67. Kak M3MEHHUTCS HHTCHCUBHOCTH PACCESIHHOTO CBETA, €CITM (PPYKTOBBIH COK,
ABJISIFOLIUANCS TUCTIEPCHOM CUCTEMOM, MTOJBEPTHYTh BO3ICHCTBUIO CBETA JJIMHOMN
BOJIHBI 430 HM 1 680 HM COOTBETCTBEHHO?

68-72. [Ipu uccnemoBaHny 30J11 METOJIOM MMOTOYHOU yIBTPAMHUKPOCKOITHH
Hepsiruna — Bnacenko B o0beme 30151 V M3, MPOTEKILIEM YEPE3 CUETHOE T10JIE
MHUKPOCKOTIA, TIOACYUTAHO n acTuil. OnpeaenuTe CpeJHuid pa3Mep YacTHII 10
TaHHbBIM Ta0I. 11

Tabmnma 11
3anau | Xapaktepuctuka |V-10', C, p-10%,  |Cpennuit
a 3014 M n s koM

KI/M r wu |

68 |Macnsassiii Tyman | 1,33 50 25.10° 0,9 Pamnyc




69 |I'mapo301b cephl 2 100 |6,5-10° 1 |«

70 |BopsHoi TymaH 3 60 15-10°® 1 «

71 |Tugposoms 3omota| 1,6 70 |7-10° | 19,3 |Pebpo kxyba
72 |Macnsaspiii Tyman | 1,5 53 21.10° | 0,92 Pamnyc

73. Beruncnure C-MOTEHIMA KOJUTOMIHBIX YaCTUIl CYJIb(PHUAa MBIIIbIKA B BOJIE,
eciu pu ekTpodopese 3a 180 ¢ rpanuiia cMecTUIach Ha 5,4-10% m. ['paguent
BHemHero mos 8-107 B/M, BI3KOCTB cpeasl 10° Ia-c, a ee JTADIICKTpUYECKas
MPOHUIIAEMOCTH 1.

74. QHGKTPOKI/IHCTI/I‘-ICCKI/II‘/JI IMOTCHIOHAJI 30JI1 alICJIbCUHOBOT'O COKa PABCH

0,05 B. Onpenenure CKOPOCTh U AJIEKTPOKUHETUYECKYIO TTOJABUKHOCTD YaCTHL
cepuueckoil popmbl, €Clii AUIJIEKTpUUYECKask IPOHUIIAEMOCTh paBHa 54,1,
npunioxenHas BHenHss IJIC 120 B, pacctosinue mexay anektpojaamu 0,40 M,
Bs13kocTh 4,5-107° Ta-c, a koaddumment popmer yacTuir pasen 0,67.

75. OnpenenuTte MOPOT KOATYIIAINH 3071 OKCUJIA ATFOMUHUS, €CITU 3TOT
MIPOIIECC TPOUCXOIUT IpH Jo0aBieHHH S0 cm® XpoMara Kajiisi KOHIEHTpalueu
0,01 kmoss/M° k 10™ M> 301131.

76. 3071b THAPOKCH/IA MEIH MOTy4eH npH cauBanuu 100 em® 0,05 1 pacTBOpa
ruapokcnaa Hatpus u 250 cm® 0,001 H pactBopa Hutpata mean (I1). Kakoit u3
anekrposutoB: KBr, Ba(NOj3),, MgSO,mmm AlCl; OyaeT uMeTh MUHUMATBHBIN
nopor

/7. Cxonbko BOIbI moryioTuT 0,2 Kr ’kenaTMHA MpU CTENeHUu HaOyXaHws,
paBHOUl 500%? Ilpm Kakux yCIOBHAX MOXKHO ITOJYYUTh WCTUHHBIA PAacTBOP
’KeaTuH B Boje?

78. Omnpenenute, CKOJBKO OEH30JIa MOTJIOTUT 5 KI' HAaTypaJIbHOTO Kaydyka,
€CJIM cTerneHb ero Hadyxanus paBHa 320%? IloueMy kaydyk u pe3rHa HaOyXaroT

79. Omnpenenure xkodbdumment muddysun caxapossr CioHz001; mpu 15°C.
IlnotHOCTh caxapa 1,587-10° xr/m’, Bsskocts pactBopa 0,001 Ila-c, Momexyiy
caxapa MOXHO pacCMaTpPHBaTh Kak CEePHUIECKYIO.



80. PaccumTaiiTe MOJIEKYJSPHYI0O MacCy TOJWBHHHWIAIIETaTa B alleTOHE,
IIOJIB3YSICh TaHHBIMUA BUCKO3UMETPHUUYECKOIO METOA!

Konuentpanus pacteopa C, KT/M° 1,0 3,0 5,0 7,0
Y nenbHast BSI3KOCTB pacTBopa 1y, | 0,14 0,465 0,84 1,3
KoHcTauTsl k=4210" o =0,68

81. Omnpenenutre MOJEKYISIPHYI0O MacCy OTHILEUIIONO3BI B  TONYOJE,
UCIIOJIb3YA JIAaHHBIE BUCKO3UMETPUUYECKOTO METO/1A:

Konuenrparus pactsopa C, KT/M° 2,0 4,0 6,0 8,0 10,0

[IpuBeeHHast BA3KOCTb My, /C 0,163 |0,192 (0,210 |0,240 |0,263

KoncranTsl k=11,810" o = 0,666

82. Onpenenure MOJEKYISPHYIO MacCy Mojuamuaa B M-Kpe3oJie, MOJb3YsCh
AKCIIEPUMEHTAILHBIMH IAHHBIMU METO/Ia YIIbTPALICHTPUDYTHPOBAHUS

Konuenrparus pacteopa C, kr/m® |05 |1,0 |15 (20 (3,0 (4,0
Koucranra cequmenTanuu S 0,526 10,444 (0,426 |0,376 {0,325 (0,283
KoHCTaHTBI k=81,710° B=0,45
Pacuersl mpoBecTH 1o ypaBHenmio Sq = KMP®, rme Sy — koHcTaHTa

CeJMMEHTAIINU IpU OECKOHEYHOM pa3BeaeHuu, T.€. npu C — 0.



IMPUMEPBI PEHIEHUSA TUITOBBIX 3ATAY

3agaua 1. Onpenenure AH, AU, AF, AG, AS nipu cTaHZapTHBIX YCIOBUAX JIJIS

peaxIuu

C2H2 + 2H20()K) = CH3COOH()K) + Hz.

H€O6XOI[I/IMI>I€ JAaHHBIC B354Tb U3 CIIpAaBOYHHUKA.

BemectBo C,Hjy(1) H,O(x) CH3COOH(kx)  Hy(r)
AH?,298 -107°, Jhx/kmomb 226,910 -286,043  -487,367 0
Soes 10°°, JIx/(xkmoub-K) 200,963 69,990 159,943 130,680

Pewenue. Omnpenensem temnoBoid  3pdekr peakumu npu 298 K,
BOCIIOJIb30BABILINCH CIEACTBHEM U3 3aKoHa ['ecca:

AH298 =X (AH ggg )06p.np0z1.pea1<u1/11/1 -2 (AH 893 )o6p.ncx.pea1<unn =
= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° JIx/kmob,

AU = AHjygg — pAV = AH,9s— ANRT.

[Tpu pacuere AU yuuThIBaroTCs cTeXMOMETprudYecKue Kod(hOUIIMEHTH TOIBKO

ra3z000pa3HbIX BEIIECTB:

An=ny —-nc, =1-1=0.

o _ o .
CrnenoBarenbHo, AH5qq = AU 5qs;



AS‘;% = 2(8298)

(o]
~3(S5)
TIPOT. pEAK LN 98 Jucx .Berects

= [(130,680 + 159,943) — (200,963 + 2-69,990)]-10° =
= -50,023-10% Jix/(xmoub-K);

AG =-142,191-10° — 298(-50,023-10°%) = -127,284 JT>/KkMOIIb.
CnenoBatenbHO, AFsgg = AGggg = -127,284-10° Jx/kmonb. Peakims BoO3MoOKHA.

3agaua 2. Belumciure craHgapTHyro sHepruto ['m66ca AG® m ompenenuch
BO3MO>KHOCTh CAMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKIUU:

CeH1206(Box) + 60,(r) = 6CO,(r) + 6H,0(k)

AGSq, kJTi/Moms  -917,0 0  -39437  -237,23

N3menenue sneprun 'nb0ca peakiuu BEIYUCIUM 110 hopmyIie:
AG’ =ZvAG] —Zv,AG],
I'JIC UHICKC | OTHOCUTCS K MPOAYKTAM PEaKIiH, a | — K HICXOIHBIM BEIIECCTBAM.

AG® = 6(-394,37) + 6(-237,23) — (-917,0) = -2872,6 kJIK/Momb

AG® = -2872,6 kJI/Moib, T.e. AG® << (, peakiysi BO3MOXHA.



B oOpaTHOM HampaBiIeHHH CaMOTPOW3BOJIBHO MPOTEKATh PEAKIUS HE MOXKET,
HO oHa WAET mox naeiictBueM sHeprun CoyHIIa B TPHUCYTCTBHH XJIOpOo(duiuia
(boTocunTeE3).

3agaya 3. Omnpegenure M3MEHEHHE 3HTponuu mnpu nepexone 2 kr H,O
p = 1,0133-10° Ia B map. Yaenbuas Temnora ucnapenus | = 2260,98-10% Iix/kr.

Pewenue. AS B ipouiecce (pazoBoro nepexoia MoACUUTHIBAETCA 10 hopMyIie

AS = LT,
riae L — remora ucnapenus 2 kr Bobl. Cie10BaTeNbHO,

L = 2.2260,98-10° = 4521,96-10° [T,

3
g = 402596107 12,123-10° /K.
273+100

3agaua 4. I[Ipu 400°C 2,5 r COCl,, yactruno auccouuupyromuii Ha CO u Cly,
saaumaer 00béM 1,7-10° Mm%, masnenme 1,01325-10° Ila (1 arm). Paccuuraiite
CTEeIEHb JUCCOLHAINN 0. U KOHCTaHTy paBHOBecus K.

Pewenue.

COCl, <> CO+Cl,

1-a a
pV = nRT;
1,7-10°. 1,01325-10° = n8,314(400 + 273)10%;

317 :107°-1,01325-10°
8,314-673-10°

=0,0308-10"2 kMo,

Monsipuas macca COCl, paBHa 99, T.e. B cucteme ¢ocrena %(1—0() MOJIb

WIIN E(1— a)10~% kmomb, a CO u Cl, o Ea MOJIb WIIH Eoc -107° kMoJIB.
99 99 99



JUis onpeesieHus oL COCTaBIIsIEM YPaBHEHHE

22(1-a)+22>a = 0,0308(0,0308-10° kv

§—§a+22’5a= 2’5+ 2’50L=0,0308;
99 99 99 99 99

o 0,0308-0,02525 0,00555

= =0,220.
0,02525 0,02525

Omnpenensem K

Posw = Pcoci, +Pco +Pc,

II€ Poswy — OOIEE JaBJICHUE PABHO 1,01325-105 ITa. Ywmcimo Moiieli mocie
JACCOIUAIIMK N PaBHO:

nN=1-oa+a+a=1+a.

H&XO}II/IM NnapoyuajdbHbIC JABJICHUS KOMIIOHCHTOB!:

a "
pCO = pCIZ = 1+ 0, po61.u’



_ PcoPar, 0’ Plgy (1+a) _al

K, = = = Dosu =
" Peoct,  (L+a)(l-alpy, 1-o "
2
= %021,01325.105;

1-0,220

5
K, = 00484 101325107 _ 5153.10° = 5154 Tra.

0,9516

3agauva 5. Berauncnuth gaBienue napa 10%-ro pactBopa moueBuabl CO(NH,),

npu 50°C. Jlapyerue mapoB Boxsl mpu 50°C p& =12 320 H/m’.

Pewenue. CornacHo 3akoHy Payisi OTHOCUTENBHOE MTOHMKEHUE TABJICHUS TIapa
pPacTBOPUTENISL HAJ PACTBOPOM PABHO OTHOUIEHUIO YHMCJIA MOJIEH PacTBOPEHHOIO
BEILECTBA K CYMME YHUCJIE MOJIEH pacTBOPUTENS U pACTBOPEHHOTO BEIIECTBA!

PA —P n
A A: b :NB’

0
pA na+nb

rie P — JaBJCHHE Mapa Haj YUCTHIM PACTBOPHTEIEM MPH JaHHON TEMIIEPaType;

Pa — NMApLMAIBHOE JaBJICHHUE Iapa PaCTBOPUTEINS HAJ PaCTBOPOM IIPU TOM Ke
TEMIEpPAType; Ny — YUCIO0 MOJIEH pAaCTBOPEHHOTO BELIECTBA; Ny — YUCIO MOJIEN
PacTBOPUTEIIS.

B 100 r 10%-ro pactBopa moueBuHbI conepxkutrcs 10 r moueBuHBl U 90 T
Bozbl: Mcon,), =60; My, o =18.

OnpenensieM yuciao Mmoneil moueBuHbBl (Np) U Boabl (Ny) B 100 r 10%-ro
pacTBopa.

N, :£:O,167 MOJIb; N, =i—g=5 MOJIb.

N3 3axona Payns cinenyer, 4yto

=11922 H/™M>

0
0, —p2 - PANo _jogpg 12320:0167
n

_+n, 5,167



3agauya 6. Brruucaure temmepaTypy 3amep3aHus 15%-ro pactBopa caxapa B
BoJIe. MoJIsipHOE MOHMKEHNE TeMIIepaTyphl 3aMmep3aHusi paBHo 1,86 rpaa/mons.

Pewenue. IIpumensem kpuockonuueckoe ypasHenue Payis
M = gR 1000/(GAT),

riae K = 1,86 rpan/monb, M = 342 r/monb, g = 15 1, G = 85 r. Haxoaum u3 3toro
YpaBHEHHS TTOHMKEHHE TeMIIEPaTyphl 3aMep3aHus

At=15-1,86 - 1000/(342 - 85) = 0,96°C (umcnenno At = AT).

Temneparypa 3amep3anus uucrtod Boabl 0°C. CnepgoBaTenbHO, TEMIleparypa
3amep3anus 15%-ro pacTBopa caxapa paBHa:

0-0,96° =-0,96°C.

C=1,03-10"* moms-%.

3amava 7. ['aibBaHUYECKUN DJIEMEHT COJACP>KUT MEHBIN ((p?:u2+ fou = 0,337 B)

AU KaIMHUEBBIN ((pg 2+ fcd =-0,403 B) anexktpoasl. IlpuBenure ypaBHEHHE,

BbIpaxatoiiee 3aBUCUMOCTh OJIC OT aKTUBHOCTHM HMOHOB, YCJIOBHYIO 3alHUCh
raJlbBAaHUYECKOTO JJIEMEHTA M YpPAaBHEHUE MPOTEKAIONIEH B TajJbBaHUYECKOM
aJIeMeHTe peakiuu. Paccunrailite MakcMManbHYIO padoTy Mporiecca U KOHCTAHTY
paBHOBECHSI.

Pewenue. Ha anekTpomax mpoTeKaroT MPOLECCHI

Cd-2e =Cd?*": Cu? +2e=_Cu.



YPaBHeHI/IH AJIL QJICKTPOAHBIX ITOTCHIIMAJIOB TAKOB!:

_.0 . _.0
Peazt/jca = Peazt /ca + oF In Qe Peurt/cu = Peuzt jeu + oF In Ay

PaznocTth QJICKTPOAHBIX ITOTCHIHNAIIOB MOKHO IIPCACTABUTDb ABYM:I CII0co0aMu:

RT, @+
_ _ _ |0 0 cd® .
E, = Peazr/cd T Pevrt/cu = ((pCd2+/Cd Peuz /ey )+ oF In a,
Cu“*
RT, @,
_ _ .0 0 AL e
E, = Peuz /oy T Pea?/ca T ((PCU2+/Cu Ped?t /cd )+ oF In a u2
cd?

[IpaBuiIbHOM SBISIETCS BTOPAS 3aMMCh, TAK KAK € COOTBETCTBYET YCIIOBHE:

0_.0 0 _
E"= (P0u2+/Cu N (pCd2+/Cd =0,74 B>0.

VcnoBHas — 3amuch  rajJbBAaHUYECKOTO  3JEMEHTa, OTBEYAOIIas JTOMY

o 2 2 g

ypaBHeHuto, umeet cneayromuii Bua: Cd|Cd”*||Cu”’|Cu. YpaBHenue xumuueckoit
peakmuu TakoBo: Cu”* + Cd = Cd** + Cu.

Cuuras, 4TO peakuuss B DJIEMEHTE MPOTEKAET B PABHOBECHBIX YCIIOBHSIX,
OTIPEJICITNM €T0 MaKCUMAJIBHYIO DJIEKTPUUECKYIO PaboTy:

Wax = NFE,

rie E — DJIC peakmuu; N — 4uCIO MEPEexXOdsAIIUX 3JIEKTpoHOB; F — uuncno dapanes,
pasHoe 96 500 Kn/moms.

Wiax =2 - 96 500 - 0,74 = 142 820 (JI>x/monb) = 142,82 (x/I»x/MOmBb).

Kouncranty paBHoBecust peakiuu K ompeneianm mo ypaBHEHHIO H30TE€PMBI
Baut-T'odda s ctaHaapTHBIX YCIOBU:



Whax = AG° = RT InK = 2,3RT IgK,

rae AG® — uamenenue sHepruu ['nb6ca.

Hnsa 298 K
K = W, . _ 142820 _ 2508
2,3RT 2,3-8,31-298
K =10*%=119-10%.
2’3% =0,059 mpu T =298 K;
0 0
_ -FE _ _
oH = Qe — Prcan wem _ 0,6994-0,3369-0,15 _360.

0,059 0,059

3amaua 8. O6paszoBanue pocrena no ypasaenuo CO + Cl, = COCI, sBnsercs
peakiuet OMMoNIeKyIapHOil. Paccuntarh KoHIIEHTpanuo ¢ocreHa yepes 2 4 mociie
Hayaja peakiuH.

Bpewmsi, Mmun 0 24 42

Konmentpamus CO wm Cl,, kmoms/m (Cco = CC|2) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONIPENEINISIEM 110 YPABHEHHIO

1 X
k=2 X
t a(a-x)

rae t— BpCMs; X — UBMCHCHHUC KOHICHTPAIWHN, 4 — HAYaJIbHAs KOHICHTPAIHA.

Torna



x; = 0,0187 — 0,0173 = 0,0014;
x, = 0,0187 — 0,0164 = 0,0023;

« L1 00014
1" 24 0,0187-0,0173

= 0,180 M*/(MHH-KMOJIB);

1 0,0023

, = =079 M*/(MHH-KMOIIB);
42 0,0187-0,0164

k = 0,18 M%/(mun-kMo1B) = 3-10° M%/(MOIIB-C).

N3 YpaBHCHHUA KOHCTAHTBI CKOPOCTH HAXOAHMM HM3MCHCHHC KOHICHTPAIUHU
HCXOJHBIX BCIICCTB X, PABHOC KOHIOCHTPAINHU (bOCFGHaZ

x = kta?/(1 + kta);

‘o 0,18-120(0,0187)

_ =0,00544 xMonb/M .
1+018-120-0,0187

Uepes 1Ba yaca KOHIEHTpaLus (ocrena crana pasroii 0,0054 kMoIs/M .

3agaya 9 KoHcTaHTa CKOpOCTH pa3liOKEHHUS WM3MEHSETCS C TeMIlepaTypou
CJIETYIOITUM 00pa3oM:

t °C 25 45
K, mun™t 0,0093 0,0342

Brruucnure sHepruto akTUBaIMy U KOHCTaHTy ckopoctH nipu 30°C.

Pewenue. OrnpeneneHue -SHEPruu aKTHUBALMM BEIEM [0 YPaBHEHUIO
AppeHuyca:



231y X2 A(i —i}
k1 T2 Tl

rae A — KOHCTaHTa ypaBHEHUS AppeHHyca.

Oueprus aktupaiuu E, = -AR

PemuB YPaBHCHHUC OTHOCUTCIIBHO A, IMOJIy4YHUM:

T,T,-23lg l:(z

1.

Tl - T2
313.298-2,3lg 20342
0,0093 _

A= =-8080;
15

E, =8,314.8088 = 67 247 JIx/mMomb.

Ha ocnoBanuu Toro ke ypaBuenus, npusss T; =298 K, T, =303 K, k;=0,0093 u
A = -8088, monyuaem

lg Kyps = — 8088-5 | 3968--21627;
2,3-298-303

Ksgs = 0,0145 mun™,

3amauya 10. BpIYMCINTE SHEPrHIO aKTHUBAIIMM THUIPOJW3a JTHJAIeTaTa B
mieouaom pacteope (10°C — 45°); temmeparypHblii KO3(h(GHUIMEHT peaKiuu
v =1,9.

Pewenue. 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH XUMHYECKOW pEaKIHh OT
TeMIepaTypbl BbIpakaeTcss MNpuOMMKEHHBIM 1paBuiiom Bant-I'odpda (3.3).
[IpencraBuM ero B ypaBHEHHE B JIoraprupmMuueckoi popme:



mEA:Q'*Hn%
k, 10

BreiBenem pacuérHyro ¢GopMyny Ui DHEPTUM aKTHBALUU, HCIOIB3Ys
ypaBHenus Baut—I'odda u Appennyca:

_RT,T,Iny

E
: 10

HOI[CTaBI/IB B IIOJIYYCHHOC BBIPpAXKXCHHNC H3BCCTHBIC II0 YCJIOBHUIO 3ajJadun
3Ha4YCHMA, BbIYUCIIMM:

_ 8,31 Ik/(momb - K)-283 K-318 K- In19

E
: 10

=48 001 Ixx/monb = 48 xJ[>x/MOIb.

E. = 48 xJI:x/MOIb.

3agaya 11. Ha ocHOBE ONBITHBIX [aHHBIX, MOJYYEHHBIX MpPU H3YYECHUHU
ajcopOnmu yriem OEH30MHOM KHCJIOTHI M3 pacTBopa ee B OeHzone mpu 25°C
OnpenenuTh rpaduyeckd KOHCTaHThI oL ¥ 1/n B ypaBHeHun Dpeiinmxa:

C, mons/cm® 0,006 0,025 1,04 0,118

%,MMOJ’IB/I‘ 0,44 0,78 1,04 144

Pewenue.  Jlns  HaXOXKIEHHWsT ~ KOHCTAaHT  YpPaBHEHHSI  HCIOJb3yeM
norapupmMuyeckyto Gpopmy ypaBuenust Opeinmxa:

ba:QL:bK+£©Q
m n

rac X — KOJIn4cCTBO a,HCOp6HpOBaHHOﬁ OCH30MHOM KHCJIOTBI, MOJIb;, M — HaBECKa yrJisd, T.



Haxomum norapudmer C u X/m:

lgC lg x/m
lg 0,006 = 3,7782=-1,2218  1g 0,44 = 1,6435 = -0,3565
lg 0,0025 = 2,3979 =-1,6021 g 0,78 = 1,8921 = -0,1079
lg 0,053 = 2,7243 = -1,2757 lg 1,04 = 0,0170 = +0,0170

lg 0,118 = 1,0719 = -0,9281 lg 1,44 = 0,1584 = +0,1584

X
Ctpoum rpaduk, OTKIaabIBas Ha ocu opauHaT Iy —, a Ha ocu abcermce Ig C.
m

Otpesok OA npencrariser co6oit Ig K B ypaBHeHUrN n30TepMbl aacopOium, a
1/n sBusercs tg o.. U3 rpaduka BugHo, uto Ig K = 0,53, cnepoBarensuo, K = 3,4;
tg 2 =0,4040; 1/n~ 0,4, n = 2,5.

Jnst nanHOTO ciyvasi ypaBHeHUEe DperHIIMXa MOKHO 3alUCaTh TaK:

x/m = 3,4C%*

3agaya 12. Kakoit myTe mpoiaéT yacTtuia 30 jxkene3a B atunanerare 3a 30
3
MUH TIpu TpajaueHte noreHuuana 2-10° B/m, ecniu u3BecTHO, 4TO C-MOTEHIMA



yactull xkene3a paBeH 80 mMB. CpoiicTBa qucnepcHOHHOM cpenbl (3TUIaleTaTa)
XapaKTepPU3yIOTCsS CICIYIONIMMH JaHHBIMH: OTHOCHUTENIbHAS JIUAJICKTpUYCCKas
MPOHUIIAEMOCTh paBHa 6, a Bsi3kocTh — 0,43 mlla-c.

Pewenue. N3 ypaBHEHU ['enbmrosnpra—CMOITyXOBCKOTO TS

3JIEKTPOKUHETHUYECKOT0 WM C-NOTEHIMala OIpPEAeIUM 3JIEKTPOPOPETUUECKYIO
ckopocTb U yacTuil 30515:

I € — JOUPJICKTpUYECKas MPOHMUIIAEMOCTh Cpeabl; M — BI3KOCTh cpenabl, Ila-c; E —
rpaJiiaHT MOTeHIMana, B/M; €y — MOCTOSIHHAs BakyyMma, paBHas 8,85-10'12 d/™m; T —
K03 ureHT HopMbl YACTHIL.

[Tpumem, 9TO YacTHIIBI 3018 JKee3a uMeroT chepudeckyro Gopmy (f=2/3) u
MO/ICTAaBUM YHCIICHHBIC 3HAYCHUS BEJTUYNH B YPAaBHCHHE:

U_8,85-10‘12-6-2-103

043107 .2/3 80-10°=29-10" (w/c).

[TyTh yacTuil S paccunTaem Mo ypaBHEHHUIO:

S=U-1=2,910°m/c-30-60c=0,052m
S=0,052M=5,2cm.

3agauya 13. Onpeaenuts MOJICKYJSIpHYIO Maccy M, CHHTETHYECKOTO KaydyKa,
€CJIM U3BECTHO, YTO XapaKTEpUCTUUYECKAasl BSI3KOCTb €ro pacTBOpa B XJopodopme

[n] = 0,0215, koHcTaHTH ypaBHeHust Mapka—Xaysunka K = 1,85-10° u o = 0,56.

Pewenue. JIna naxoxaenus M, ucrionszyeMm ypaBHeHue Mapka—XayBuHKa

[n]=KM?.



Bs3kocTh pacTBOpa MoauMepa SIBISIETCS XapaKTEPUCTUIECKOM, T.€.

[n]= lim {w : 1} =0,0215 Mm%/,
C—0 no C

I7Ie 1 — BS3KOCTh PacTBOpPA: Mo — BSA3KOCTh YUCTOTO pacTBOpUTeNs — xjopodopma; C —
3
KOHIICHTpALIUsI pacTBOpa, KI/M".

Ileper Tem Kak OpucTynaTh K  PEIICHUIO  3a0a4d, [POBOAUM
jorapupMupoBaHue ypaBHeHHs] Mapka—XayBHHKa!

lg[n] = 19K + algM;

U TOJIBKO TIOCJE 3TOr0 pemuM ero otHocuteabHo IgM,, a 3atem moxacraBuM
JTAHHBIC 3a7a91:

_lgin]-lgK tg0,0215-1g1,85-10~°

lg M
g M o 0,56

=5,48.

CnenosarenbHo, M, = 10>*® = 302 000.

Pacuerpl 3HaueHUMH MOJICEKYJSIPHOM MAacChl IOJUMEPOB IO  METOAY
yIBTPaeHTPU(GYTUPOBAHUS OOBIYHO MPOBOJST M0 YPABHEHHIO

s, = KM?,



rie K u b — smMnupuyeckne KOHCTaHTBI, Sy — KOHCTAHTa CEIUMCHTAIlH B
yIbTpaleHTpupyre npu OECKOHEYHOM pAa3BEACHUMU. 3HAYCHHE Sy HaXOIMT,
UCIOJIB3YS JIMHEWHYIO 3aBUCUMOCTh Mexny 1/S u C — KOHUEHTpauuel noaumepa
yTeM MocTpoeHus rpaduka (oTkiaaabiBas 3HaueHus C no ero abcuucce, a 1/s — no
OpAMHATE M, MPOBOJAS TAKUM 00pa30M IMOITYYEHHYIO IPSIMYIO J0 MEPECEUEHs €€ C
OpAMHATOM, HaxoAT 1/Sp). 3aTeM ypaBHEHHUE JTOTapUPMUPYIOT U, MOACTABISAA Ty1a
U3BECTHBIC BeMIMHBI K, b 1 Sy, onpeaersitor mociieqoBarensHo Ig M, u M.



IMpunoxenue

Taboauua 1. TepMoauHaMuYecKue BeJIMUMHBI /151 HEKOTOPBIX 3JIEMEHTOB M COeIMHEHN I

0 0
(AH 54 (06p) — M3MeHEHHE SHTANBIINH (TEIUIOTH 00Pa30BaHKs) B CTAHAAPTHBIX YCIOBHSX; S,qq - CTAHIAPTHOE 3HAYCHHUE SHTPOIIHH;

AG (00p) - crangapTHOE 3HAYeHUE SHEprun ['1OOCca)

Bemectso AH 2 (06p), SH AG °(06p), Bewectso | AHJ.. (06p), SH AG (06p),
kJIx/Momb JIx/(Momb*K) KkJlx/Monb K JIk/Momb Tox/(monp*K) | KJbi/Monb
C (rpagp) 0 5,74 0 Ca(OH),(xp) 98512 83.39 897,52
Ha (1) 0 130,6 0 CaO (kp) 635,09 38,07 603,46
0, (1) 0 205,03 0 HCI (1) -92,81 186,79 -95,30
Cly (1) 0 222,98 0 CH4 (1) -74,85 186,27 -50,85
Co () 110,70 197,48 137,14 CoH, () 226,75 200,82 209,21
CO, () 39351 213,66 394,37 CoHa () 52,30 219,45 68,14
H,0 (1) -241,81 188,74 -228,61 C,Hg (1) -84,67 229,49 -32,93
H,0 (x) -285,84 69,95 -237,24 CH30H (1) -201,00 239,76 -162,38
NO (r) 91,26 210,64 87,58 C,HsOH (1) 234,80 281,38 -167,96
NO, (r) 34,19 240,06 52,29 C,HsOH (k) -274,98 160,67 -174,15




SO, (r) -296,90 248,07 -300,21 CoHs (%) 49,03 173,26 124,38
SO (r) -395,85 256,69 -371,17 CH5CHO (r) -166,00 264,20 -132,95
SO,Cl, () -394,13 216,31 -321,49 CaCy. -59,83 69,96 -64,85
MgCOs(kp) -1095,85 65,10 -1012,15 | CeH1,0¢(kp) -1275,0 212,0 -911,0
MgO (xp) -601,49 27,07 -569,27 C12Hp:0m1(kp) -2222,0 360,0 -1543,0




Ta6auua 2. TenaoTsl cropaHus HEKOTOPBIX COEIMHEHUI B CTAHAAPTHBIX

yCJI0BHSAX
BemectBo AH ., BemectBo AH .,
kJ>k/MOJIb kJ>k/MOJIb
CH, (r) meTan -890,31 | C,H;N (1) -1768,15
CeHy4 (1) rexcan -4163,05 AHMETHANHIH
CeHs (%) Genson -3267,58 S;E;}TH(;K) -2755,16

C1oHsg (xkp) HapTamuu | -5156,78 CoH7N (k) anmman

C12H2011(xp) -3396,2
CREpOE -5646,73 O -1370,68
C3HgO3 (k) runepun | CsHeO (xp) denon |
-1661,05 C (kp) yriepox -3063,52
CHAON, (xp) 39351
MOYCBHHA H, (r) Bogopon ’
-634,05 -285,83

Tabimua 3. CrtanaapTHbie JJIEKTPOAHbIC MOTEHIHAIbI

B BOAHBIX pacTBopax npu 25°C

DNEeKTPO DIIEKTPOHAS peaKIus o°, B
Li*/ Li Li* + e = Li -3,045
Ca®/Ca |Ca® "+2¢ =Ca -2,866
Na‘/ Na Na'+ ¢ = Na -2,714
Mg®/ Mg | Mg*+2¢ = Mg -2,363
APl Al AP+ 3¢ = Al -1,662
Ti®/ Ti Ti*"+2e = Ti -1,628




Mn*/Mn [ Mn*+2¢ = Mn -1,180
Cr®*/ Cr Cr¥*+2e¢ =Cr -0,913
Cr¥*/ Cr Cr¥+ 3¢ =Cr -0,744
Zn**/ Zn Zn**+2¢ = Zn -0,763
Fe**/ Fe Fe*"+ 2¢ = Fe -0,440
cd*/cd | Cd**+2e =Cd -0,403
Ni**/ Ni Ni?*+ 2¢ = Ni -0,250
Pb**/ Pb Pb**+2e = Pb -0,126
Fe*'/ Fe Fe**+ 3¢ = Fe -0,036
2H*/ H, H'+¢=%H, 0
Cu*/Cu |Cu**+2e =Cu +0,337
Cu*/ Cu Cu™+e =Cu +0,521
Ag’l Ag Ag'+ e= Ag +0,799
Hg*/Hg |Hg*+2e =Hg +0,854
Pt**/ Pt Pt*+ 2¢ = Pt +1,20
Au*/Au | Au¥+3e = Au 1,498
Au’/ Au Au'+ ¢ = Au +1,691




IIpumMepsl BADUAHTOB TECTOBBIX 3aJaHUM

Bapuanr 1

|. Kakme u3 yTBepXJICHUN COOTBETCTBYIOT CIEJCTBHUSAM M3 TEPMOXUMUUYECKOTO
3akoHa ['ecca:

1) rerunoBoit addekt peakiuu (TDOP) paBeH TemnoraM 00pa30BaHHMS HCXOIHBIX
BEILECTB;

2) TOP paBeH cymMme TeIUIOT 0Opa30BaHUs TMPOJYKTOB PEAKIUH 332 BBIYCTOM
CYMMBI TEIJIOT 00pa30BaHUs UCXO/IHBIX BEIIECTB;

3) TOP paBeH cymme TEIIOT 00pa30BaHMsI UCXOTHBIX BEIICCTB 38 BEIYCTOM CyMMBI
TEIJIOT 00pa30BaHUs MPOLYKTOB PEAKIUY;

4) TOP paBeH cyMMe TEIIOT 00pa30BaHMsI HCXOIHBIX BEIIECTB 32 BEIYETOM CYMMBI
TEIJIOT CrOPaHus MPOIYKTOB PEaKLUU;

5) TOP paBeH cymMMe TEIJIOT CTOpPAHHS WUCXOJHBIX BEIIECTB 32 BBIYETOM CYMMBI
TEIJIOT 00pa30BaHUs IPOLYKTOB PEAKIIUN?

Il. Tlpum kakux 3HAYEHUAX KOHCTaHThI paBHOBecus K mporecc uaer B mpsMom

HalpaBJICHUM:
1) K<10* 3)10*<K<1 5 K= -1?
2) K<1 4HK>17?

I1l. Yucno creneneit cBOOOABI B CUCTEME, COCTOSIIECH U3 HACBIIIEHHOTO pacTBOpa
cynbdara JUTUSI, €T0 KPUCTAIIJIOB U TTAPOB BOIbI, PABHO:

1) 0 2) 3 3)1 4) 2 5) 4.

IV.  DOkBuBajieHTHas SJIEKTPOMPOBOAHOCTH pacTBOpa C €ro pasz0aBlieHHUEM
(YMEHBIIEHUEM KOHIIEHTPALIHNH ):

1) ymeHbIaercs;

2) yBEIMYUBACTCS JIO MPEACTHHOTO 3HAYCHUS;

3) cHayana yMEHbIIAETCs, a 3aT€M YBEIMUUBACTCS JIO MPEACIbHOTO 3HAYCHUS;
4) yMEHbIIAETCS J0 MPEASIbHOrO 3HAYCHUS;

5) He u3MeHseTCs.



V. AHTHOKCHUJIAHT CHM>KAET CKOPOCTh MIPOILIECCOB OKUCIICHHS OJ1arofapsi:

1) YMEHBIICHHUIO TEIUIOTHI PEaKIIUH;

2) TIOBBIMICHUIO YHEPTHH AaKTHBAIINM;
3) TOHMKEHUIO YHEPTHH aKTHBAIIHH;

4) TOBBIMICHUIO TETUIOTHI PEAKITHH

5) TOHMXKEHUIO SHEPTUHU JTUCCOLUALINY.

VI. BGHIGCTBO, Ha ITOBCPXHOCTHU KOTOPOI'O MOTYT HAKAIINIMBATHCS PA3JIMYHBIC
KOMIIOHCHTBI, 9TO —

1) agcopbart; 2) amcopotHB; 3) amcopOeHT; 4) copOTHB; 5) abpa3us.

VIIl. JlucnepcHas cuctema, B KOTOpod aucnepcHas (asza - ra3, a JUCIEpCHOHHAs
cpena - )KUJKOCThb, HA3bIBACTCSI:

1) smynbcueit; 2) asposoisieMm; 3) renem; 4) cycneH3ueH; S5) MeHOM.

VIIl. C MOBBIIIEHHEM  KOHIEHTPALHUHU JOOABISIEMOTr0 K 30JI0 3JEKTPOJIUTA
TOJIIMHA ABOMHOTO 3eKkTpruueckoro cios (JI9C) nauner:

1) yBenmuuuBaThCcs;  2) YMEHBIIATHCS; 3) HEe HU3MEHUTCH;
4) cHayana yBETUYHMBATHCS, @ TOTOM  YMEHBIIATHCS;

5) cHavalia yMEHbBIIAThCS, a IOTOM YBEITUYMBATHCA.

IX. Kaxkoi ANEKTPOIUT-KOATYJISIHT ~ OBICTpEE pa3pymuT 30ib Zn S,
nojiydeHHblii B u30bITKe ZN Cl 5

1) NH,NO 3 2) NaCl; 3)K,S; 4) Na;PO 4 5)FeCl 3 ?

X.  KakoMmy SIBIIEGHHIO COOTBETCTBYET JaHHOE olpexaesieHne «Bbiaenenne BMC
13 pacTBOPA MOJ BIMSHUEM IEKTPOJIUTA HAZBIBACTCS !

1) cunepesucom; 2) koarepBamnmeil; 3) comoOunuzaiueii; 4) Koarysiuei;
5) BbIcasiUBaHUEM?

Bapuant 2



|. Ucnmons3ys ajis 0TBETA MPUBEACHHYIO YHEPTETUIECKYIO TUArpaMMy, HaXOUM,
yTO TeruioBoi 3 dekT peakunn A + b > B

paBeH:

1) 150 xIx 4) 50 x/Ix
2) 100 xIx 5) 125 xJIx
3) 150 xJIx

v

Xo0 peaxkyuu

I1. Kakue u3 yTBepkieHHUI COOTBETCTBYIOT BTOPOMY Hadally TEPMOIMHAMUKH:

1) »HTpoIHUs — NPUBEJCHHAS TEILIOTA PoIlecca;

2) SHTPOMHMS — Mepa CBOOOIHOM SHEPTHH MTPU TTOCTOSIHHOM JIaBJICHUH;
3) sHTpomHs — Mepa CBOOOIHOM SHEPTHH IIPU TTOCTOSIHHOM 00bEME;

4) SHTPOIHS — YaCTh TEIUIOTHI, KOTOPYIO MOXKHO MIPEBPATHTh B pabOTYy;
5) sHTponus — Mepa HHPOPMAIIMKA O COCTOSIHUN CHCTEMBI.

I1l. Yucno cremneneit cBOOOIBI B CHCTEME, COCTOSIICH U3 KPUCTAIIIOB OPOMHUIOB

KaJInsg 1 HAaTPHUA U UX HACBIIICHHBIX PaCTBOPOB, PABHO!:

1)1 2) 2 3)3 4)0 5) 4.

V. DnextpoaBrkylas cuiia B 3JIEKTPOXUMHUUECKOM Tenu

Mg + FeCl, » MgCl, + Fe pasna:

1) 2,80 B 3)2,36 B 5) 1,92 B.

2)-1,92 B 4)2,80 B

3HayeHus CTaHAAPTHBIX 3JICKTPOAHBIX IMIOTCHIIUAIIOB



() Mgz+/Mg =-236B, @ Fe2+/Fe =-0,44 B.

V. VYcTaHOBIEHO, UTO JUIsl pEaKLUU THAPOJIM3a CaxXapo3bl

C1oHp01 + H0—2 5 CH; 5,06 + CoHy,06

MOPSIAOK HA €IMHUILY HUKE €€ MOJIEKYJIIpHOCTH. [lopsaaok peakuuu paBeH:
1) 1,5 2)2 3)3 4)0 51

VI. [ucnepcHas cucrema, B KOTOpOW W AucnepcHas ¢asza, U JAUCIEPCUOHHAs
cpena - )KUJIKOCTH, Ha3bIBACTCS:

1) aspozonem; 2)smynbcueid; 3) reinem; 4) cycneH3uel; S) MeHOH.

VII. BemiecTBo, Ha MOBEPXHOCTU KOTOPOIO MOTYT HAKAIIMBATHCS Pa3InYHbIE
KOMITOHEHTBI, Ha3bIBACTCS:

1) ancopbat; 2) ancopotuB; 3) aGpasuB; 4) copOTUB; 5) aacopOeHT.

VIIl. Kakoii u3 31eKTpoauToB ObicTpee pa3pymuT 30ib Agl, momydeHHBIT B
n3061TRe AgNO3!

1) KCI; 2) KNOs; 3) NagPOy; 4) K,S; 5) NH,NO; ?

I X.Ykaxxute 1UCEpCHYIO CUCTEMY B CJICAYIOIIEM Habope:

1) KCI; 2) Na,CO5.10 H,0O; 3) maiione3; 4)caxap; 5) macio.

X. Kakoe u3 cBOIICTBAa OTCYTCTBYET y UCTUHHBIX PAacCTBOPOB IOJUMEPOB:
1) TepmoiMHaMuUecKasi yCTOMIMBOCTh; 2) HaOyxaHue; 3 ) TOMOT€HHOCTb;

4) 6osbIast MOBEPXHOCTHAS SHEPIUs; 5) COCOOHOCTD K THAIIU3Y?



Bapuanr 3

|. Kputepuii caMonpon3BOJIBHOIO MMPOTEKAHUS MIPOLIECCA — ITO:
1) moBBIIIICHHE PHTPOITUHN CUCTEMBI;

2) IOBBIIIICHHUE SHTAIBITHM;

3) noHmwKeHNUEe CBOOOIHOM SHEPIHUu;

4) MOBBILIICHUE CBOOOIHOM SHEPIHUH;

5) NOBBIIICHUE SHTAIBIINH U TIOHM)KEHUE SHTPOITMUA CHCTEMBI.

Il. Yucno creneHeit cBOOOABI B CUCTEME, COCTOSIIECH U3 KPUCTAIOB (PTOPUJIOB
KaJIMS ¥ KaJIbLIKS, MX HACBIIICHHBIX PACTBOPOB M IIAPOB BOJBI, PABHO:

1)1 2) 3 3) 2 4)0 5) 4.

I11. TIpu pazbaBiieHun pacTBOPA IIAEKTPOIUTA CPEIHUNA KOIDPUITUEHT
aAKTUBHOCTHU:

1) cTpemMuTCs K HYIIO;

2) CTPEMHUTCS K CAMHHIIC;

3) cTpeMuTCs K 0€CKOHEYHOCTH;
4) He MEHSCTCH.

V. Uemy paBHO 3JEKTPOABMIKYIIAS CHJIA B AJICKTPOXUMUYECKOM 1eTH

Cr +3Ag"—Cr* + 3Ag:
1) 0,06 B 3) 1,54 B 5)+3,14 B ?
2)+0,86 B 4)+1,54 B

3HAYCHMsI CTAHIAPTHBIX IEKTPOIHBIX TOTCHIIMAIIOB XpOMa U cepedpa paBHBI
cootBercTBeHHO —0,74 B 1 +0,80 B.



V. Kakoe 13 BeIpaXeHU! ONpeaeNsieT 3aBUCUMOCTh CKOPOCTH peakiuuu V ot
KoHLEeHTpauuu C pearnpyromux BEMIECTB U KOHCTaHTbI ckopocTu K peakiuun

2CO + O, = 2CO0q:

1) V=K Cco* Cg, 4)V=2KC2 *Cg

2)V=2KC2O *Co 5)V=KC20*C02?

_ 2 2
3)V=KCZ *C,

VI. YkaxuTe NoJSIpHBINA aIcCOPOCHT B PAAY CIASTYIONINX BEIIECTB:
1) ruua; 2) mopomiok kakao; 3) caxa; 4) moJMCTUPOIT;

5) akTUBUPOBAHHBIN yTOJIb.

VII. JlucnepcHas cuctema, B KOTOpoi u nucnepcHas $asza, u AUCIepCUOHHAs
cpelia - >KUJIKOCTH, Ha3bIBAETCA:

1) aspozonem; 2) smyinbcueit; 3) renem; 4) cycrneH3ueH; S5) MEHOM.

VIII. Tlpu cnuBanuu ouens pazbasieHHbIx pacTBopoB NH;Cl u AgNO;
oOpa3yeTcst KOJUIOUAHBIN PacTBOP (THAPO30Jib) CIACAYIONIETO BEIIECTBA:

1) NH,OH; 2) HCI; 3) NH,NOs; 4) AgCl; 5) NH,CI.

IX. W3MeHuTCs JI1 ¥ BO CKOJIBKO pa3 OCMOTHYECKOE JIABJIICHUE 30151, €CJIU PAJIYC
€ro 4acTull yBEeJIMUUTCS B 3 pasa:

1) "e u3MeHHTCS; 2) yMEHBIIUTCA B 9 pa3; 3) yMmeHbIIuTCs B 27 pa3; 4)
yBenmn4uTCS B 27 paz; S5) yBenudurcs B 9 pas.



X. HazoBure mpoliiecc, NPUCYIIUN TOJBKO PAcTBOpPaM BBICOKOMOJICKYJISIPHBIX
COEIMHEHUM:

1) cenumenTarus; 2) muddysus; 3) menTu3aus;
4) nabyxaHue; 5) KoaryJisiusl.

O0pa3upl 3K3aMEHAUOHHBIX OWJIETOB

§

MUHNCTEPCTBO HAYKHU U BBICIIIET'O OBPA30BAHUS POCCUMCKON
®EJIEPALINN

®enepalibHOE TOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BbICILIEr0 00pa3oBaHUs
«/1laJIbHEeBOCTOYHBIN (eepanbHbIi YHUBEPCUTED)
[Ikona OMOMETUIIUHBI
OOIT _ 30.05..01 «MenuuuHCKass OMOXUMUS
JucuuminHa _(u3nyecKkas U KOJUIOUJHAsT — XUMUs

®dopma 00yueHus  ovyHas




Cemectp OCCHHUH 2017__ - 2018 yuebHOTO TOOA

Peanu3zyromuii JlenapTaMeHT OUIIEBBIX HAYK U TEXHOJOTHI

JK3aMeHALMOHHBIN Omiter Ne 1

1. 3aBUCHMOCTBH CKOPOCTH pPEaKIMU OT TeMIIepaTypbl. Y paBHEHHE AppeHHyca U ero
aHaM3. BiusiHue 3HEpruM akTUBALMU HA CKOPOCTh PEAKIUH.

2. Absposomnu. [IpIMbI, TYMaHBbI, CMOT, 0M0a3pP030JIU. DIEKTPUICCKUE U ONTHUECKUE
cBoMcTBa asposoiieid. CriocoObl CTaOMIM3AUY U Pa3pyLIEHUS a3PO30JICH.

3. PaccunraTh MOJEKYISPHYIO MAacCy MOJUBHUHWIIAIIETATA B allETOHE, MOJIb3YSICh JaHHBIMU
BHCKO3MMETPUYECKOIO METOAA:

Konnentpanus pactsopa C, Kkr/m® 1,0 3,0 5,0 7,0

VY ienbHas BA3KOCTh PacTBOPA My, 0,14 0,465 0,84 1,3

KoncraHTsl k=47210" a=0,68
Hupexrop [enapramenra / ¥O.B. IIpuxoapko /

§

MUWUHHCTEPCTBO HAYKM U BBICIIEI'O OBPA30BAHMS POCCUNCKOI
®EJIEPALINN

denepanbHOE roCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
BbICILIEr0 00pa3oBaHUs
«/lasbHeBOCTOUYHBIN (eiepanbHbI YHUBEPCUTET)
IIxo1a OMOMe qUITHHEI
OOIT _ 30.05..01 «MemunuHCcKasi OHOXUMUSDY
JucuumvHa _¢u3udeckas ¥ KOJUIOUJHAsT — XUMUs

®dopma 00yueHus  ovyHas

Cemectp OCCHHUH 2017 -2018 yuebHOTrO roga



Peanmm3yromuii JlenapTaMeHT OUIIEBBIX HAYK U TEXHOJOTHI

JK3aMeHALMOHHbIN Omiter Ne 2

1. Bropoe Hayasio TepMOIMHAMUKU. DHTpoIus, sHeprust [ m66ca. Bo3MOKHOCTH U
HanpaBlieHue (PU3UKO-XUMUYECKUX MTPOLIECCOB.

2. Ocobennoctu cBoiicTB pactBopoB BMC. BzaumoneiictBue BMC ¢ pacTBopuTeneM,
TEepMOJMHAMUKa MpoIieccoB Habyxanus u pactBopenus. Ctenenp Ha0yxanus. Kontpakius.
TemoTa u naBneHue HaOyXxaHHUsL.

3. [loporu koaryisium 3J1€KTPOITUTOB JUIS HCCIIETYEMOTO 3015 PABHBL: Y a0, = 300 MMOIB/ M,

Ymgcy, = 25 MMOJIB/ M, Y na,s0, = 300 MMob/am°. Onpe/ieuTe 3HaK 3apsiia YACTHI] 3015,

Hupexrop enaprameHnra / 1O.B. Ilpuxompko

§

MUWHUCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHMSI POCCUICKOM
OEJIEPALTNN

denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE
BbICIIET0 00pa30BaHUs
«/labHeBOCTOUYHBIN (erepanbHbI YHUBEPCUTET)
IIxo1a OMOMe qUITHHEI
OOIT _ 30.05..01 «MemunuHCcKasi OHOXUMUSDY
JucuumivHa _¢u3udeckas ¥ KOJUIOUTHAs — XUMHUs

®opma o0yueHHsT _ OuHast

Cemectp OCCHHUH 2017 -2018 yuebHOTO TOga

Peanu3yromuii JlenapTaMeHT OUIIEBBIX HAYK U TEXHOJOTHI

DK3aMeHAIlHOHHBIN oOnjter Ne 3



1. Dnextpoxumust. Pacuer moreHmmanos nmo ypaBHeHuto HepHcTa. Psin cTaHIapTHBRIX 3JE€KTPOIHBIX
MTOTEHITMAIOB ¥ BHIBOJIBI U3 HETO.

2. SBnenue koaryssinuu rupodoOHbIX 3omeit. [Tlopor koaryssinuu, npasuio [lymene-TI'apau.
IIporeccsl Koaryasuu B IPUPOIE U XUMUU KUBOTO.
3. OO11as MOBEPXHOCTH aJIbBEOJI JIETKUX YCIIOBEKA COCTABIIICT B cpeaneM 92 kB.M. Kakoe umciio
MOJIEKYJ KHCIIOPOIa MOKET acOPOMPOBATRCS HA  3TOM MOBEPXHOCTH, €CIH IJIOIIAlb, 3aHNMaeMast
OJIHOM MOJIEKYJIOM KHCJIOpOJa, paBHA pPaBHA 21-10% xB.M ? PaccumTaiite BEJIMYUHY YIEIbHOUI

aJICOPOIIMU KUCIIOPO/a B MOJIB/KB.M.

Hupektop demapramenta / YO.B. IIpuxoapko /




