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Kypc 2 cemectp 4

nexuuu 18 gac.

MpaKTHYecKue 3aHATHs 18 vac.

naboparopHsie paboThl 18 gac.

B TOM uHciie ¢ ucrnonaszoBanueM MAO nek 2 /mp. 8/ nab. 0 vac.
BCET0 4acOB ayAUTOPHON Harpy3ku 54 wac.

B TOM 4mcie ¢ ucnoabszoBanrueM MAO 10 gac.
camocrosTenbHas padboTa 63 gac.

KypcoBasi paboTta / KypcoBOH MPOEKT HE MPEayCMOTPEH
3a4eT He MPeyCMOTPEH

sk3ameH 4 cemectp ( 63 vaca)
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00pa30BaTenbHOI0 CTaHIapTa BRICIIET0 00pa3oBaHUsI IO HarpasieHuto noarorosku 30.05.01
«MeauiuHcKast OHOXUMHUS», YTBEP)KICHHOIO IPHMKa30M MHUHHUCTEpCTBA 00pa30BaHus U HAYKU
Poccwuiickoit @enepannn Ne 1013 ot «11» aBrycra 2016 .

Pabouas nporpamma o0CyxeHa Ha 3acenaHuu JlemapraMeHTa MEIUIIMHCKONH OMOXMMHUU U OUO(DHU3UKH,
npotokon Ne 1 ot «17» centsiOps 2018 .

Hupekrop JlemapramenTa: k.M.H., Momor T.B.

Cocrasurens: nonenr Msamenxo JIL.U.



AHHOTALUA

Kypc «®Pusznueckoi U KOJUIOUIHON XUMUN» TPEAHA3HAUEH I MMOJTOTOBKH
cneruanuctoB nporpammel 30.05.01 «Menuuunckass onoxumus». TpyaoeMKOCTb
JUCIUIUIAHBI COCTABJISET 5 3a4eTHBIX eauHul, 180 wac., oHa peain3yercs Ha
BTOPOM Kypce. VYueOHbIM TIUIaHOM TMpeaycMoTpeHsl Jekuuu (18 wac.),
nabopatopueie  pabotel (18 wac.), mpakTudeckue paborel (18 wac.),
camocToATeNbHas pabota (63 uyac.). «®Pusznueckas U KOJUIOUIHAS XUMUS
BBICTYTIA€T B POJIM OJHOW W3 HUHTETPAIbHBIX B (PYHJIaMEHTAJIbHON MOJTOTOBKE
CHEUANINCTOB JAHHOTO MPOQUIS U TECHO CBSI3aHA C TAKUMH JUCHUIUIMHAMU, KaK
«OO01as 1 HeopraHuyeckas XuMus», «Opranndeckas xuMus», «Dapmakonorus,
«buoxumus» u «MeauuuHckas Ouodusuka.

ConepxaHvue AUCUUILIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C
M3YYEHHEM 3aKOHOB TEPMOJMHAMUKH M TEPMOXUMHUHU, XMUMHYECKON KUHETUKU U
anekTpoxumMuu.  Ocoboe BHUMAHHUE YIENISETCS HW3YYEHUI0 TMOBEPXHOCTHBIX
ABJICHUM W CBOMCTB JUCIIEPCHBIX CHUCTEM, CBOWCTB BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI U UX PACTBOPOB.

Henbr0 wu3ydyeHHs [UCLUMIUIMHBI SIBJISETCS OBJAJICHUE OyIyIuMu
CIEIMAIUCTAMU  OCHOBaMHM  (PU3MKO-XMMHUYECKMX  3HAHMM W METOJIOB,
HEOOXOAMMBIX Il MNpO(EeCCHOHATBLHOIO PEIIEHUsT BO3HUKAIOLIMX  BOIPOCOB;
yMEHUE TMPOTHO3UPOBATH HAINpaBIEHUWE U pe3yJabTaT (DPUIUKO-XUMUUYECKUX

IIpoLcCCOB U SIBJICHUM B )KUBOM OpraHu3Me.

BaI[a‘lI/I AUCHHUIIIINHDBI

1. M3yyeHue 3aKOHOB TEPMOJUHAMUKM U TEPMOJMHAMUYECKUX CBOMCTB
BEIIECTB B LEIAX ONPENEIICHUs] BO3MOXXHOCTM W HANPABJICHUSA
OMOXUMHUYECKUX U TEXHOJIOTHYECKUX MPOIECCOB,;

2. YMeHue NUPUMEHATHh 3aKOHbl XHMUYECKOM KWHETHUKU [JIsl TOBBILIICHUS

CKOPOCTH OCHOBHBIX U OJIOKMPOBaHUS TOOOYHBIX MPOLIECCOB;



3. YMeHHe WuCHOIb30BaTh CBOMCTBA PAa3IMYHBIX AUCIEPCHBIX CHCTEM H

IMOBCPXHOCTHLBIX SIBJICHUM B MGHHHHHCKOﬁ 6I/IOXI/IMI/II/I,

4. Pa3BuTHE XMMHYECKOTO MBIIIJICHH A,

5. ®opmupoBaHHE

3HAHUU

YMEHHU B

HUCIIOJIBb30BaHUHN MCTOJ0B

HHCTPYMCHTAJIbHOT'O @HSHKO-XHMI/I‘ICCKOI‘O aHaJIn3a.

JaHHBIX.

B pe3ynbraTe nzydeHus JaHHOW JUCHUIUIMHBL y 00y4aromuxcs GopMupyroTcs
cienyrone npodeccuoHanbHble KOMIETEHITUH:

Kon n popmyimpoBka
KOMIICTCHIIUH

Tansl (l)OpMI/IPOBaHI/Iﬂ KOMIICTCHIIUHA

OIIK-5
UCIIOJIb30BaTh
OCHOBHBIE

TOTOBHOCTH

¢duzuko-
XUMHUYECKHE,
MaTeMaTH4eCcKue u
UHBIE €CTECTBEHHO
HAayY4YHBIC TIOHATHUA U
METO/bl IIPU PELICHUHU
PO eCCHOHATBHBIX
3a/1a4y

3Haer

®uznuecKrue 1 XMUMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPraHUYEeCKUX COCTMHEHUIN
XapakTepucTUYeCKHe TEPMOJMHAMUYECKUE
(GYHKIIUM KaK KPUTEPUU CAaMOIIPOU3BOJILHOTO
MPOTEKAHUsI XUMUYECKHUX MPOLIECCOB U
COCTOSIHMSI PaBHOBECHS

@DakTOpPBI, BIUAIOIINE HA CKOPOCTh
XAMHYECKUX PEAKIUI

[IpaBuna paGoTHI B XUMUYECKOH TabopaTopuu

Ymeer

PaccunThiBaTh ~ M3MEHEHHS  TEPMOJMHAMMU-
YeCKHX MapaMeTPOB B PAa3IMYHBIX MpoIleccax
U cUCTeMax

OOpamarbcs ¢ XMMHYECKUMU pPEAKTUBAMU U
J1abopaTOPHOU MOCYI0H

Pazbuparbcsi B onucaHuu  J1abOpaTOPHBIX
METOAMK

W3mepsaty  (GU3MKO-XUMHYECKHE TapameTphl
pacTBOpPOB, CMECEN U TE€TEPOTCHHBIX CUCTEM
[TnanupoBaTh y4eOHO-UCCIIeA0BATENBCKUI
SKCHEpPUMEHT  Ha  OCHOBE  OBJAJICHUS
OCHOBHBIMH TIpHEMaMH TEXHUKH pabOTHl B
nabopaTopuu

Bnaneer

®U3NKO — XMMUYECKHMMHU METO/IaMH aHaIN3a
BEUIECTB, 00Pa3yIOUINX UCTUHHBIE PACTBOPHI,
MHUKPOT€TEPOT€HHbIE U T€TEPOTreHHbIE
CHCTEMBbI

Metonamu ornpeneneHus pu3nKo-
XMUMUYECKHUX XapaKTePUCTUK, HEOOXOAMMBIX
JUISL pacyeTa BaKHEWIINX TePMOJMHAMHYECKUX
(GyHKINH XUMHUYECKUX MTPOIIECCOB

CrnocobamMn M3MEHEHUS U KOHTPOJISI CKOPOCTH
(HU3UKO-XUMHYECKHX MTPOLIECCOB




e MeronamMu UHTEPIIPETALIMH [TOJTYyYEHHBIX
JTAHHBIX

e HaBblkaMu noucka JUTEPaTypPHBIX
HCTOYHUKOB M pabOThI ¢ y4eOHOM U Hay4HOIl
JUTEPATypOU

e Hasbikamu paboThl B J1abopaTtopuu

JUis popMUpOBaHUS BbIILIEYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCLUUILIMHbI
«Du3nyeckass M KOJUIOWIHAS XHUMHs» MPUMEHSIIOTCA CIEAYIOIIHE METOIbI
AKTUBHOTO/ MHTEPAKTUBHOIO OOy4eHHs: MPOOJIEMHBIE JEKIUHU, padoTa B MaJbIX
rpynmax,  MO3TOBOM  IITYpM,  pEIIEHWE  HCCIEAOBAaTEeNIbCKUX  3ajad,

WHIUBUyalIbHAs paboTa.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTHU KYPCA

TGOPCTH‘ICCKEUI 4aCTb KypcCa BKIIHOYACT B cels JIGKIII/IOHHBIﬁ KYpC B o0BeMe

18 ygac.

Pa3gen 1. Ilpeamer d¢usndeckoii xuMum. OCHOBbI XMMHYECKOMH
TepMOANHAMHKH (4 Jac)

Bsenenmue. [IpeameT u conepkanue (PU3HUECKOW XUMHH.  3HAYEHUE
(GbU3NYECKOW XUMHUH JJISI TOATOTOBKH CIICIIUAIMCTOB B 00J1aCTH OMOXUMHH, POJIH
JTVCHUIUIMHBI B PEIICHUH HACYIIHBIX IKOJOTUYECKUX MPOOJIEM.

Tema 1.BBenenne. OCHOBBI XUMHYECKOH TEPMOJIUHAMUKH (2 Yaca)

[Ipenmer u comepxkanue (U3UYCCKOW M KOJUIOMIHOW XMMHH.  3HAUYCHUE
JUCHUIUIMHBL JIJISI IOJTOTOBKHU CIIEIIUATMCTOB B 00JaCTH OMOXUMUU, €€ POJIb IU B
PEIICHUH HACYIIHBIX JKOJIOTHMYECKHUX MPOOJIEM.

OCHOBHBIC TOHATHUS XUMHYECKOW TEPMOJMHAMHUKH, IEPBOE HAYAJIO.
BHyTpeHHss sHeprus u sHTanenus. Tepmoxumus. 3akoH ['ecca m cneacTBus U3
Hero. TepMoxumuueckue pacuersl. Kanopumerpusi.

Btopoe Hawano TepMoauHaMHKU. TepMoauHaMuueckue oOpaTuMble U
HEOOpaTUMBbIE TMPOIECCHl. DHTPONUS UM TEPMOJMHAMHYECKAsT BEPOATHOCTH

COCTOAHUA CUCTCMBI.



XapaktepucTuyeckue (QYHKIMM W TEPMOAMHAMUYECKHE TMOTEHIUAIIBI.
MakcumanbHast padora npouecca. JHeprus ['muo66ca u I'enpmromneua. [lonstue o
XUMUYECKOM TOTeHIHrane. TepMoauHamMudeckue (akTopbl, oOmpeaestonme
HaIlpaBJ€HUE mpouecca. BTopoe Hayalio B OTKPBITBIX CUCTEMAX M B KHBBIX
OpraHu3Max.

Tema 2. Xumnuyeckoe paBHOBecHE (2 4yaca)

KoHcTtanta paBHOBecus, CIOCOOBbI €€ BBIPAKEHUSI M pacuera. Y paBHEHHE
uzorepmbl Bant-I'opda. Xumuueckoe paBHOBecHE B Te€TEPOrE€HHBIX CHCTEMaXx.
M3MeHeHre KOHCTAaHTBl PABHOBECHSI C TEMIEPATYpPOH. YPaBHEHHE H30XOPbI U
n3o0apel Bant-I'odda. Ilpuniun cMmenieHuss paBHOBECUU Jle Ilarenbe Kak

CICACTBHUC BTOPOI'0 HaA4YaJIa TCPMOJNHAMHAKM.

Pazgen 2. da3oBble paBHOBecHs M pacTBOpbl. KoumratuBHblie
cBoiicTBa pacTBopoB (3 yaca)

Tema 1. ®a3oBble paBHOBecHs (2 yaca)

[IpaBuno ¢a3z ['mbOca. Ananu3 (a30BOl AMArpaMMbl COCTOSIHUS BOJIBI.
JlaBlieHHE HACBHIIIEHHOTO Tapa Haja pacTBOpPOM. 3akoHbl Payis. D0ysmmockomnus,
Kpuockonusi U ux npumenenue. uddys3us u ocmoc B pactBopax. OOpaTHbIN
OocMOC. 3HaU€HHE OCMOTHUYECKOIO JaBJIEeHUs ISl OMOJIOTHYECKUX MTPOLIECCOB.

Tema 2. B3anmuasi pacTBOpUMOCTB KuaKocTeii (1 yac)

IlepBeii  3axkoH  KonoBasoBa.  [lucTuiisiuust  IBOMHBIX — CMECEM.
Pextudukanus. Brtopoit 3akon KoHoBasoBa. A3eoTpomHbIE CMeCH, HX
NPUMEHEHUE W METOJbl pa3AelieHus a3eoTPOIHbIX cmeceil. OrpaHuyeHHo
pacTBOpUMBIE KUIKOCTH. [leperoHka ¢ BOASTHBIM apoM.

3akoHn pacnpenenenuss Hepucra-lllunoBa. OkcTpakuus U (HaxkTophl,

BJIMAIOIINEC HA CTCIICHDb OKCTPpAarupOBaHM:A. PaCTBOpBI Ia30B B JXUAKOCTAIX.

Paznen 3. Daexkrpoxumus (3 yac)

Tema 1. PacrBopbl 2jekTposinToB (1 yac)



[Tpuumnabl OoTKNIOHEHHMsST OT 3akoHOB Payms u Bant-I'odhda B pactBopax
CHJIBHBIX JJIEKTPOJUTOB. M30TOHMYeckuii koad¢uiment. 3akoH pa30aBiICHHS
OctBanmpga Uit ciaObIX  3JEKTpoUTOB. OCHOBHBIE TOJOXKEHUS TEOPUHU
pacTBOpPOB  CHJIbHBIX 3JeKTpoiauToB [lebas wu ['tokkens. AKTHUBHOCTS,
KO3 PUIIMEHT aKTUBHOCTH, MOHHAsI CHUJia pacTBOpa. Pacder cpemHero 3HaueHus
ko3 dulreHTa akTUBHOCTH.

VY nenwHasi U 5KBUBAJICHTHAS SJIEKTPONPOBOAHOCTh. KOHIyKTOMETpUS U €€
IpUMEHEHUE.

Tema 2. Dnexrpoannie noTeHuainbl 1 IAC (2 yaca)

Onextpoanble mnoreHuuansl u JDJC. KontaktHbii W 1udPy3noHHBIN
MOTEHUHAJIBI B TaJIbBAaHUYECKON Ienu. MexaHu3M BO3HHKHOBEHHUSI JBONWHOIO
anektpuueckoro cinos ([2C) Ha wmexdaznoit moepxHoctu. Ctpoenue J[DC.
@akTOpBI, BIUSIOIINE HAa BETUYNHY U 3HAK AJIEKTPOJAHOTO MOTEHIMANA.

N3mepenne anekTpoaHoro mnoreHuuana. CraHIapTHBIA — BOJOPOJHBIN
ANEKTPOA. Psim cTaHIApTHBIX AJEKTPOAHBIX MOTEHIIMATIOB M BBIBOJBI M3 HETO.
YpaBaenne HepHcra 1j1st 37€KTPOJHOTO MOTEHIMATA.

Turnel 2JeKTPOXUMHUUYECKUX 1ieneil. CXeMbl U MPUHIUI PA0OThl XUMUYECKHX,
KOHIICHTPAIIMOHHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1ienei, pacuer D/(C.
Knaccudukanus anekTpoaoB. Dnektpoasl 1-1o, 2-ro u 3-ro pogos. CtaHmapTHbIC
Y UHJUKATOPHBIC AJIEKTPOJAbl. XJI0pCEepeOPSHbIN, CTEKJISIHHBIN U NOHCEJICKTUBHbBIC
ANEKTPOAbI, UX IPUMEHEHHE.

Pa3znen 4. XuMuveckass KHHETHKA M KaTauu3 (4 yaca)

Tema 1. ®opmajbHasi KHHeTHKA(2 Yaca)

[Tpenmer xumuueckoi KMHETUKU. CKOPOCTh peakiuu (CpeaHsis U UCTUHHAS)
u (daxkTophl, BIUSAIOINIME Ha HeEE. 3aBUCUMOCTh CKOPOCTH PpEaKIUH OT
KOHIIEHTpaluu, 3akoH aecTBytomux wmacc (3IM). KoHcranTa cKopocCTH.
Ocobennoctu mpumenenus 3JIM st rereporeHHbIX mporieccoB. Kunetnueckas
KIaccupuKalys Ppeakiuid MO MOJIKYJSIPHOCTU U MOPAJIKY. [Tepuon
MOJIYNPEBPAILICHUS, €T0 CBSI3b C KOHCTAHTOM CKOPOCTH.

Tema 2. MexaHN3Mbl XHMHYECKHX peakiuii (2 yaca)



3aBUCUMOCTh CKOPOCTH pEaKIUM OT TeMIeparypbl. Teopusi aKTHBHBIX
COYJIap€HU MOJEKYJl. DHEprus aKTHUBAllMH, CIIOCOOBI €€ BBIYUCICHUS. AHAIN3
ypaBHeHHs AppeHunyca. OCHOBBI TEOPUM AKTUBHUPOBAHHOTO  KOMILIEKCA.
VYpaBuenus Oipunra. OCOOCHHOCTH KHHETHKHM TE€TEPOTCHHBIX IIPOIIECCOB.
Juddy3roHHas u KUHETHYECKast 00J1acThb MpoIiecca.

Cnoxnble peakuuu. [lapannenbHble, MOcCIeA0BaTENbHBIE, O0OpaTUMBIE,
CONpsbKEHHBbIE U KoJieOaTenbHble peakiuu. CTaauiiHOe MpOTEKaHue Impolecca U
MOHATHE JUMUTUpYIoLEend cTtaauu. LlenHbie peakiuu. LlenHple peakuyuu B XMMUU
JKUBBIX CHUCTEM U B TexHoJoTuH. DOTOXMMHUUYECKHE peakIuu. 3aKOoH
DKBUBAJIEHTHOCTH OMWHIITENHA. KBaHTOBBIM BBIXOJ. XHWMHUYECKOE BO3ACHCTBHUE
V3JIy4YCHUN BBICOKUX SHEPTUM.

Tema 3. Karaaus (2 yaca)

Jlekmust mpoBoAUTCS ¢ ucnonab3oBaHueM MAOQO B BHI€ KPYTJIOTO CTOJA.

[TonoxuTenbHBIA, OTPULIATETBHBIM KaTanu3 W aBToKaranu3. OOmue
NpUHIUINBI KaTanu3a. CrnenudUuuHOCTbh U CEJIEKTUBHOCTh KaTanu3aropa. BiusHue
KaTaJu3aTOpOB HA DJHEPrUK0 AaKTUBAUMU. [OMOIrEHHBI, TETEPOreHHbIN W
MUKPOTETepOTreHHbIN KaTanu3. [Ipumepsl mMpoleccoB KaTaau3a B XUMHHU KUBBIX
CUCTEM U B TEXHOJIOTHH.

depMEeHTATUBHBIN KaTalan3, €ro 0COOEHHOCTH. BiusiHue BHEMTHUX YCIOBUMN
Ha (¢epMeHTaTUBHbIE Mporecchl. @DEpMEHTHI B XHMHUHM KUBBIX CHCTEM M B
TE€XHOJIOTHUHU.

Pa3znen 5. IloBepxXHOCTHBIE SIBJICHUS U TUCIIEPCHBIC CUCTEMbI
Tema 1. Oco0eHHOCTH CBOMCTB BBICOKOAUCIIEPCHBIX CUCTEM (2 4ac)
OcoOeHHOCTH  KOJUIOMJIHOTO  COCTOSIHHSL — BemecTBa.  Kiaccudukarus
nucnepcHbix  cucreM (JIC) 1o cTemeHW JUCTIEPCHOCTH, arperaTHOMy
coctosiHUIO a3bl U cpenbl B MexdazoBomy B3aumojeiicTButo. [lonsatue
YAEIbHOW MOBEPXHOCTH.
MuuemisipHas Teopust CTpoeHusi yacTul] JuopoOHbix 3oiei. [IpaBuno Ilanera-
dasiaca. Cxema cTpoeHus u GopMyIia MULEILIBL.

MeTtonb! nosmyuenust JIC, poiib cTabuinn3aTopoB. fSABjeHNE NENTU3AIUY.



Jlnanus, sIeKTpoauanu3 u yiabTpaguiabTpanus kKak Metoasl ounctku J[C, ux poin
B TexHoznoruu. ['emonnanms.
Tema 2. IloBepxHOCTHBIE siBJIeHHUS. AgcopOoumsi (2 yac)

[ToBepxHOCTHAsT HEpPrUsi U TMOBEPXHOCTHOE HATSHXKCHHE Ha TPAHUIIC
pasnena ¢a3. Buabl copbiuu, npupoia copOLMOHHBIX CHUII.
M3oTepma MOHO- U TIOJIMMOJIEKYJIIpHOU ajcopOuuu. YpaBHenue Opeitnaimxa.
YpaBHEeHE MOHOMOJIEKYJISIPHON afcopOIuu JISHTMIopa U €ro aHaus.
Temnora ancopOuuu. BnusiHue Temmeparypbl Ha aJacopOlMOHHOE pPaBHOBECHE.
[Iporecchl aacopOLIMU B XUMUU KUBBIX CUCTEM U B TEXHOJIOTHH.
AJicopO1usi Ha rpaHulle KUIKOCTh-Ta3. DyHaameHTanbHOE ypaBHeHHE ['mbOca u
€ro aHaJiu3.
IToBepxHOCTHAsT aKTUBHOCTh, IOBEPXHOCTHO-akTUBHbIe BemecTBa (ITAB) B
XUMUH KUBBIX CUCTEM U B TEXHOJIOTHUU.
AncopOruss Ha TpaHUIlE TBEPIOE TEIO- >KUIKOCTh. [IpaBuiio ypaBHUBaHUSA
nosisipHocTeil Pedunnaepa. I'uapoduiibHbie U THAPOPOOHBIE TOBEPXHOCTH.
Anresust, cmaumBanhe. PabOotra aaresmm u koresuu. Baumsuaue IIAB Ha

cMaurBaHue. DPPexT agcopOIMOHHOr0 MOHMKEHUS TPOYHOCTH Pedbunepa.

Il.  CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

[IpakTueckass 4yacThb Kypca BKJIIO4aeT B ceOs J1abopaTtopHbie pabOThl B
obobeme 18 yaca m mpakThueckue paboThl B 00beme 18 uvac. MHTepakTHBHBIC
METO/Ibl, MPUMEHSEMBIN Ha JJa0OPAaTOPHOM MPAKTUKYME U MPAKTUYECKUX padoTax:
paboTa B MaJIbIX Tpymnmnax, MO3rOBOM IITYpPM, PEIICHUE UCCIIEOBATEILCKUX 3a1ad,

WHUBUTyalIbHAs paboTa.

IIpakTuyeckue 3aHATHA 110

¢puznyeckoi u KotonaHoM xumuu (18 gac)



1. Tepmoxumus. 3akoH ['ecca u cnenctBust u3 Hero. TemioTel 00pa3oBaHus U

CropaHus BeECTB. TepMOXUMUYECKHE PACUETHI.
Bropoe Hauano TtepMoaMHaMUKH. TepMOAMHAMUYECKUE OOpAaTUMBbIE U
HEOOpaTUMBbIE MPOLECChl. DHTPOMUS U TEPMOAMHAMUYECKAS BEPOATHOCTD
COCTOSIHUSI CUCTEMBI. XapaKkTepucTUIECKHUe byHKIUH u
TEPMOJMHAMMUYECKHE TOTEHUManbl. OHeprus ['mnbbca u I'enpmrosbua.
[TonsiTue O XUMHUYECKOM TMOTeHHHane. TepmonuHamudeckue (aKTophbl,
OTIpENIEIAIOLINE HANIpaBIeHUE Ipolecca (2 yaca).

2. Xumudeckoe paBHoBecue. KoHCTaHTa paBHOBECHS, CIOCOOBI €€ BBIPaKEHUS
U pacuera. YpaBHeHue uzotepmbl Bant-I'opda. Xumuueckoe paBHOBecHE B
reTEPOreHHBbIX cUCTeMaX. VI3MEeHeHne KOHCTaHThl PABHOBECHS C
TeMIiepaTypoil. Y paBHeHHE U30X0pbl U n300apbl Baut-I'odda. [Tpunumn
cmenieHus papHosecun Jle IllaTense Kak ciaeAcTBUE BTOPOro Hayaia
TEpMOJIUHAMHUKH (2 yaca).

3. TepMoamHaMHUYECKHE pacdeThl BO3MOKHOCTH U HAMPABICHUS XUMUYECKIX
U PU3MKO-XUMHUYECKUX MPOLIECCOB. PyOeKHbBIN KOHTPOJIb - KOHTPOJIbHAs
pabota Nel) (2 gaca).

4. Tlpasuio ¢a3 'n66ca. Ananus pa3zoBoil 1uarpaMmbl COCTOSTHUSI BOBI.
JlaBlieHHE HACBIIIEHHOTO Nlapa HaJl pacTBOPOM. 3aKOHbI Payisi.
D0yIIMocKonus, KpuocKonus U ux npumenenue. Auddysus u ocMoc B
pacTtBopax. OOpaTHbIi 0cMOC. 3HaYEHHE OCMOTHUYECKOTO JaBICHUS JUIS

OMOJIOTMYECKUX U TEXHOJIOTHYECKUX IMpoueCCOB.

3akonbl KoHoBasioBa. JlucTrisimst IBOMHBIX cMeceit. PekTudukarius.
A3EO0TpOITHBIC CMECH, X MPUMEHEHUE U METO/IbI pa3JIeiCHUs a3€0TPOITHBIX
cmeceit. [leperonka ¢ BOASHBIM mapoM (BOMPOCHI K J1al. padote Nel).

3akon pacnpenenennsi Hepucra-lllmnoBa. Oxctpakius u  GakTopbl,

BIIMSIIONIME HA CTETICHb IKCTparupoBaHusi (2 yaca).



5.

Onextpoansie moreHuuansl U IJC. KontaktHeid U 1udy3uoHHBIN

NOTEHIMAIbl B TalbBAHMYECKOW 1ienu. MexaHu3M BO3HHUKHOBEHUS
IBOMHOrO anekrpudyeckoro cinos (A3C) Ha Mexda3HOH NOBEPXHOCTH.
Crpoenne JIDC. @akTopsl, BIMAIONIME HA BEJIMYUHY U 3HAK 3JIEKTPOJHOTO
IIOTEHIIMAIIA.
W3mepenne 3iIeKTpoAHOro noreHnuana. CraHAapTHBIM  BOJOPOIHBIN
NMEKTpOoA. Psa craHgapTHBIX SJEKTPOJIHBIX MOTEHIIMAIOB W BBIBOJBI W3
Hero. YpaBHeHue HepHcTa I 2IEKTPOJHOTO IOTEHIMANA. THIIBI
ANEKTPOXUMUYECKUX Ieneil. Cxembl W MNpPUHLUN PabOThl XUMHUYECKHX,
KOHLEHTPALMOHHBIX M OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX LIEMEH, pacuer
S/1C. Meroant uzmepenus IJIC (2 yaca).

OJIEKTPOJHBIE TOTECHIHUANBI H OJC. PyOexHslii KOHTPOJIb-
KOHTpoJibHas pabota Ne 2 (2 gaca).

CkopocTh peakiuu (CpeiHsis U UCTHUHHAs) U (aKTOpbl, BIUAIOLIME Ha
Hee. 3aBUCUMOCTb CKOPOCTHM pPEakUMh OT KOHIEHTPALMH, 3aKOH
nevicteyronux  macc  (3/IM). Koncranta ckopoctn. Kunernueckas
KJ1accu(pUKanus peakluii o MOJIEKYJISIPHOCTH U MOPSAKY.

3aBUCUMOCTh CKOPOCTH PEAKLUUHU OT TeMmIepaTypsl. Teoprs aKTUBHBIX
COy/JapeHuil MoJieKyJd. DHeprus akTUBalUH, CIOCOObl €€ BBIUYUCICHHUS.
AHnanu3 ypaBHeHus: AppeHuyca (2 yaca).

Pacuer sHepruMm axkTMBalMM M KOHCTAaHT CKOPOCTEM  XUMHUYECKUX
peakiuii. PyGexHbIit KOHTPOJIb- KOHTPOJIbHAS paboTa Ne3 (2 gaca).

O6mume mnpuHUUNbl Katanu3a. Crneuu@UUHOCTP UM CENEKTHUBHOCTD
Karanuszaropa. BimsHMEe KaTaiM3aTOpOB HA SHEPIUI0  aKTUBALWU.
I'omoreHHsbIH, reTepOreHHbIN U MHUKPOIETEpOI€HHBIM  KaTaJlu3.
depMeHTaTUBHBIN KaTalu3, €ro 0COOCHHOCTH. BiusiHue BHEIIHUX yCIOBHMA
Ha (hepMEHTATUBHbBIC MPOLECCHl. 3aHATHE MPOBOAUTCS C HCIOJIb30BaHUEM

MAO, cTyIeHTBhI BRICTYNAIOT C JIOKJIAIaMU U TIpe3eHTausIMu (2 Jaca).



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

Jlaboparopnasi pa6ora Ne 1. Ileperonka Ounapueix cmeceid. [loctpoenue
U aHaJIMU3 AMarpaMMbl KUTIeHUs OuHapHOU cMecu (4 Jaca).
Henb: MO3HAKOMUTBCA C J1a0OPATOPHOM YCTAaHOBKOM M OCBOUTH TEXHUKY
NEPErOHKN OMHApPHON CMECH, HAyUUThCS OMPEAENATh COEpPKaHUEe KOMIIOHEHTOB
pedpakromeTprueckuM MeTooM. IlocTpouTh M NMpOaHATU3UPOBATH AUATPAMMY
KHUIIEHUS] CUCTEMBI, UCIIOJIb3Ysl 3aKOHbI KoHOBaOBA.

JlaGopaTtopnass paGora Ne 2. KOHIYKTOMETPUYECKOE OMPENIEICHUE
KOHIICHTpAIIMU pacTBOpa XJopuaa HaTpus (4 yac).
Henb: MNO3HAKOMUTBCA € KOHAYKTOMETPHUECKHMM  METOJOM ONPEICICHUS
KOHLIEHTpalu JIEKTPOJIUTOB B PACTBOPAX C IOMOIIBIO ITOCTPOEHHOTO
KamOpoBOYHOTro rpadpuka. OnpeaeanTs CoaecoaepKaHuE MOPCKOUM BOJIBI.

JlaGopaTopnass paGora Ne 3. [TosiyyeHne W OYMCTKAa  KOJUIOMIHBIX
pacTBOpoB (4 yac).
Ienb: MO3HAKOMUTBCA C KOHJICHCALMOHHBIMU M JIUCIIEPCUOHHBIMH METOAAMH
NOJIYYEHUS] 30JIEM, UX CBOMCTBAaMH, SIBJIEHUEM KOAryJsiLU{; MPOBECTH OYUCTKY
307151 METOJIOM AHaJIn3a.

JlabopaTtopnasi paGora Ne 4 AncopOuust yKCYCHOM KHUCTIOTBI Ha yTJe
(4 yac)

Hean: mnpoBectn aacopOLMI0O YKCYCHOM KHCIOTBI Ha TMOBEPXHOCTH
aKTUBUPOBAHHOTO YIJIsl, PACCUUTATh BEJIMUUHY yJIEIbHOU aICOPOIIMH U TTOCTPOUTH
u3otepMmy azacopoiuu. PaccMoTpeTs NMpUMEHUMOCTh ypaBHeHU PpeiHanuxa u

JleHrMIopa K NOJIy4YEHHBIM PE3YIbTaTaM.

JlabGopaTopHasi padora Ne 5. @epMeHTATUBHBINA KATAJIN3



Paborta nmpoBoautca ¢ ucnosb3oBanueM MAOQO: CTyneHTbl NpPeaCTaBISIOT

MPE3EHTAIlMd ¥ COOOMICHMS 0 (DEpMEHTAaTUBHOMY KaTaiau3y (2 gac).

111, YYEBHO-METOAWYECKOE OBECIIEYHEHUME
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4eOHO-MeTOANYECKOE oOecrnieueHue CaMOCTOATEIILHON paboThI
oOyuaromuxcs 1o aucuuruinHe «®dusnueckas MW KOJUIOHIHAsS XUMUSI
npencranieHo B [lpunoxxenuu 1 u Bkitoyaer B ceodst:

-IJIaH-TpaUK BBIIOJHEHUS CaMOCTOSITENIbHOM pabdoThl MO IUCLUIUIMHE, B
TOM YHUCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIITOJIHEHUE 10 KAKIOMY 33J1aHHIO;

-XapaKTepUCTUKA 3a/laHui JUIsl CAMOCTOSATENIbHOW paboThl O0yyaroumxcs U
METOANYECKUE PEKOMEHIAINU 110 UX BBITTOJTHEHUIO;

-TpeOOBaHUs K  IPEACTaBICHUI0 M OQOPMIIECHHIO  pe3yJbTaToOB
CaMOCTOSITENIbHON paboThI;

-KPUTEPUU OLIEHKH BBITIOJIHEHHS CAMOCTOSITEIbHON paOOTHI.

TuIoBbIe KOHTPOJIBHBIE 3a1aHU, METOANYECKUE MATEPUAIIBI, ONPEIEIIAIONINE
OpoUeAypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJIM) OIbITa
NEeATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTesld, HEeoOXOIUMbIE IJii OLEHKU
3HaHWW, YMEHHI, HaBBIKOB M XapaKTepU3YIOLIMe JTanbl (OPMUPOBAHUS
KOMIIETEHLIMM B TPOLIECCE  OCBOEGHUS  OOpa3oBaTENbHOW  MPOrpPaMMBI,
npeacrasiieHsl B [Ipunoxennn 2.

IV. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

Ne KoHnTtponmpyemslie Koppb! u Tamnst OneHouHbIE CpecTBa
n/m pasnensl / TeMbl hopmupoBaHus TEKYIIUN IIPOMEKYTOU
JUCLUTIINHBI KOMIIETEHIINH KOHTPOJIb Has
aTTecranus
1 Paznmen 1. OIIK-5 | 3naer CobOecenoBanue
(YO-1)
Xumuieckas yMeeT Pa3HOypOBHEBbIE
TEPMOAMHAMHKA 3a7a9M ¥ 3a71a-
HUS.
BJIaJIEET Pa3znoypoBHeBbIE
3a/1a4M U 3a]a-
HUs




KonTposnbnas pa-
6ota Nel (ITP-2)
2 Pazgen 2. ®azoseie | OIIK-5 | 3Haer CobecenoBanue
paBHOBECHS. (YO-1)
KomnuraruBueie yMmeer JlaboparopHas
CBOICTBa pacTBOPOB pabora (I1P-6)
BJIAJIEET Pa3zHoypoBHEBBIE
3a/1a4YM U 3aJ1aHuUsI
3 Pazgen 3. OIIK-5 | 3naer CobecenoBaHue
DIEKTPOXUMHUS (YVO-1)
yMeeT JlaboparopHas
pa6ora (TIP- 6)
BJIAJIEET KonTposibHas
pabota Ne2 (IIP-
6)
4 Pasnen 4. OIIK-5 | 3Haer CobecenoBanue
XuMuuecKas (YO-1)
KHHETHKA U KaTaIn3 yMeeT KonTponpHas
pabora Ne3 (IIP-
6)
BJIaJIceT (YO-4)
5 Pasnen 5. OIIK-5 | 3maer CobecenoBanue
[ToBepxHOCTHBIC (YO-1)
SIBJIIGHUS U JIUC- yMeeT PasznoypoBHeBbIe TectupoBanue
IIEPCHBIE CUCTEMBI 3a7a4u ¥ 3afanusa | [1P-1
BJIQJICCT YO-3,
JlabopaTopHbie DK3aMeHAaIMOH
paboter (TTP-6) Hbl  BOIIPOCHI
B [Ipunoxe-
HUH 2

TuroBsle KOHTPOJIBHBIE 3a1aHUS, METOJANYECKUE MATEPUAIIBI, OTIPEIEIIIONINE
NpoIeAYpbl OIEHWBAHUS 3HAHWM, YMEHUW ¥ HABBIKOB W (WJIHM) OIbITA
NESATETLHOCTH, a TaKXe KPUTEPUM U TOKa3aTelld, HEoOXOIUMbIE I OICHKU
3HAHWM, YyMEHUH, HAaBBIKOB U XapaKTepU3YIOIIHE dTarnbl (OPMUPOBAHUS
KOMIIETCHIIMM B TIPOIIECCE  OCBOCHHUS  OOpa30BATENbHOW  MPOTPAMMBI,
npeacrasiaeHsl B [Ipunoxenun 2

CIIMCOK YYEBHOW JIUTEPATYPBI U WH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIVINHBI

OcHoBHas auTEpaTypa
1. Xapurtonos lO.4. ®uznueckas xumust: yaueOHuk - M. : [D0OTAP-Menua,

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



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

. benser A.IL., Kyuyk B.W. ®usnueckas v KOJJIOUIHAS XUMUS | YICOHHUK -
M. : I'DOTAP-Memna, 2014.-752c.

. Ousnueckass xumus [DIeKTpoHHBIA pecype] : yuebd. mocobue / B.U.
I'peizynoB, W.P. Kyszees, 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 XUMHYEcCKas TEPMOIUHAMMKA -

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

MaTepuaibl [OnexTpOHHBIN pecypc; Pexum JOCTyIa
http://www.znanium.com]. — (Bsiciiee o60pa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/19870. - Pexum JOCTYTIA:

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

. @usnyeckas XuMus [DIEeKTpoHHBIN pecypc] : yueOnuk / Xapuronosn 0.4 -
M. : I'DO0TAP-Menua, 2013. Pexxum JIOCTyma:
http://www.studentlibrary.ru/book/ISBN9785970423905.html

. ®uznveckas xumus : yueO. nocodue / JI.I1. 3apyoun. — M. : UHOPA-M,
2017. — 474 c. + [Jon. matepuansl [ DNeKTpOHHBIN pecypc; Pexxum noctyma
http://www.znanium.com]. — (Bsiciiee obpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/20894. - Pexum JOCTYTIA:
http://znanium.com/catalog/product/469097

. Koasiounnass xumus [DneKkTpoHHBIA pecypc] : yueOHoe mocobue / E.C.
Pomanenko, H.H. ®panuesa, IO.A. besruna, E.B. BoimocoBa. -—
CraBpononb:  Ilaparpadp, 2013. — 52 c¢. - Pexum pgocryna:
http://znanium.com/catalog.php?bookinfo=514197 - Pexum pgoctyna:
http://znanium.com/catalog/product/514197

. Cammumea, O.B. Komnougnas xumusi [DneKTpoHHBIH pecypc] : ydeOHOe
nocoobue / O.B. Camumena, }0.B. Tapacoa, H.E. Monngarynos. —
OnextpoH. naH. — Kemeposo : KemI'Y, 2017. — 112 ¢. — Pexum pocryna:
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 XUMHS [DiekTpoHHBIM pecype] / "A. IL
benses, B. N. Kyuyk; noxg pea. A. II. bensiera" - M. : 'DOTAP-Menua,
2014." Pexum JIOCTyIIA:

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

2. Ponun, B.B. ®u3nueckas u KOJLUIOMIHAS XUMMS[ DIESKTPOHHBINA pecypc] :
yuebHoe mnocobue / B.B. Pomun, 3.B. T'opuako, B.A. OpobGemn. —
CraBpomnosib: AI'PYC CraBponosbckoro roc. arpapaoro yH-ta, 2013. — 156
C. - ISBN 978-5-9596-0938-2. - Pexxum JOCTyIIA:
http://znanium.com/catalog/product/515033

3. dusnueckas U KOJUIOUIHAS XUMHUS [ DNEKTPOHHBIN pecypc]: yueOnuk / [lon
pen. A.Il. bensesa. - 2-e u3z., nepepad. u gom. - M. : [DOTAP-Menua,
2012. Pexum JIOCTyTIA:

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

NudopmarnmonHoe oOecrneueHre OCYIIECTBIACTCS TaKUMHU CHUCTEMaMH,
KaK:
1. HayuHnas AIEKTPOHHAA oubnuoTexa eLIBRARY

https://elibrary.ru/defaultx.asp

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

DeKTPOHHO-O0MOIMoTeUHas cucteMa http://znanium.com/

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

o & W

Crynendeckas 3JIeKTpoHHas onbimuoreka http://www.studentlibrary.ru/

Ilepeyens  MHPOPMALNMOHHBIX  TEXHOJOTMHM W  NPOrPAMMHOIO

o0ecmeyeHus

MecTo pacnoioKeHus [TepeueHb MPOrpaMMHOTO 00ECTICYCHUS
KOMIIBIOTEPHOM TEXHUKH, Ha
KOTOPOM YCTaHOBJICHO
porpaMMHoe oOecreueHue,



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/

KOJIMYCCTBO pa60‘lI/IX MCCT

— Microsoft Office Professional Plus 2010;

MynbTUMeTHIAHAS aYTUTOPUS | — OQHUCHBIM TaKeT, BKIIOYAIONIUN IPOTpaMMHOE OOeCTICUeHHEe s
r. BmaguBoctok, 0. Pycckuii, | paGOThI ¢ pa3IMYHBIMU THIIAMU JOKYMEHTOB (TEKCTaMH, JICKTPOHHBIMU
. Asxc 1.10, kopmyc M TabnumamMu, 0a3aMu TaHHBIX U JIp.);

— 7Zip 9.20 - cBOGOAHBIN (hailiOBBIl apXUBATOP C BBHICOKOW CTEIEHBIO
CKaTHS TAaHHBIX;

— ABBYY FineReader 11 - mporpamMma il ONTHYECKOTO
pacro3HaBaHUs CHMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamm st CO3IaHusI K IPOCMOTpa
JJICKTPOHHBIX ITyOsmKaruii B popmare PDF;

— ESET Endpoint Security - koMIurekcHas 3amuTa pabounx CTaHIMA Ha
6aze OC Windows. [lonaepkka BUPTyalu3alld + HOBBIE TEXHOJOTHH;
— WinDjView 2.0.2 - mporpamMma a8 paclio3HaBaHHs M IIPOCMOTpa
¢aiinos ¢ ogHonMeHHBIM popmaTtom DIV u DjVu;

— Auslogics Disk Defrag - nporpamma s ontumu3zanmu [1K u ToHKOI#M
HaCTPOMKM ONEPALIMOHHON CUCTEMBI

PexomMeHIanuM M0 IVIAHUPOBAHUIO M OPraHU3ALMU BPEMEHHU,
OTBOJMMOI0 HA M3Y4YeHHe THCIUIITUHBI

Bpewmsi, oTBen€HHOE Ha CaMOCTOSITENbHYIO paboTy, JOJKHO OBITh
UCIOJIb30BaHO 00YyYaroMMUMCs IIJIAHOMEPHO B TEUEHUE CEMECTpA.
[ImanupoBanne — BaKHEWIas dYepTa YEIOBEYECKOW JeATeNbHOCTH. Jlms
OpraHu3aluu y4eOHOU NedaTeNbHOCTH J(PGEKTHUBHBIM BApUAHTOM SIBIISIETCA
UCTIONIb30BaHUE CPEJCTB, HATIOMUHAIONIUX O CTOSIIMX TEpe] BaMH 3ajadax,
UX TOCJEI0BATEILHOCTH BBINIONIHEHMS. B ponn Takux cpeacTB moryt ObITh [T-
TEXHOJOTMH (cMapT(OHBI, IUIAHIIETHI, KOMIBIOTEPHl M T.M.), HUMEIOIIUE
IPUIIOKEHHUS/TIPOTPaMMbI  TI0 OpTaHHU3aIlMU pPaclopsAaKa THS/Mecsa/roga o
CUTHAJIM3UPYIOLUIUX O BaXKHBIX COOBITHUSIX, HAIIPUMEP, O BBIIOJHEHUU 3aJaHUM
110 KOHKPETHOMY pa3/ieny JUCIUILINHBL
PexomMenayercsi BRIOpaTh JeHB/AHU HEACTW AJsi PETYISPHON MOATOTOBKHU IO
JUCHMIUIMHE, 3TO TMO3BOJMT MOPAJIbHO HACTPOUTHCS HA BBINOJHEHUE
MOCTABJICHHBIX 3aj7a4, MOATOTOBUTHCS K HHUM H BbIPabOTAaTh MpaBuia
BBIMIOJIHEHMSI U1 HUX, HalpUMeEp, CHayana MpopadoTka Marepualia JEKUUH,
YTEHHE IEPBOMCTOYHHKOB, 3aTE€M BbIACNCHUE U (DUKCHPOBAHHME OCHOBHBIX
uzeil. Pekomenayemoe cpenHee BpeMsl JiBa yaca Ha OJTHO 3aHSATHE.

Onucanne MocjieA0BaTEIbHOCTH AeHCTBUI 00y4YaOmIuXCs




NPU U3YYeHUH TUCUHUIIMHBI

B cooTBeTcTBHM € LENAMH M 33a4aMU JUCLUILIMHBI CTYJCHT U3y4aeT Ha
3aHATUAX WU JIOMa Pa3lelibl JEKIHMOHHOTO Kypca, TOTOBUTCS K MPAKTHUYECKUM
3aHATUAM, TPOXOAUT KOHTPOJIBHBIE TOYKH TEKYILIEH aTTECTALUH, BKIFOYAIOIINE
pasHble  (QopmMBI  NpPOBEpKH  yCBOeHUs  MaTepuana  (cobOecemoBaHuE,
TECTUPOBAHUE, KOHTPOJIbHBIC PAOOTHI U Jp.).
OcBoeHuEe NHCUMILIMHBI BKIIOYAET HECKOJIBKO COCTABHBIX 3JIEMEHTOB YUEOHOU
JEATEIIbHOCTH:
1. BuumartenbHoe uYTeHHE pabodeld MNporpaMMbl Y4YEOHOW JUCHUILIMHBI
(momoraetr IEJIOCTHO YBHUAECTh CTPYKTYpPy H3y4aeMbIX BOINpocoB). B Hel
COJIEP)KUTCS IIEPEYEHb KOHTPOJIBHBIX MCIIBITAHUM I BCEX PaA3/CiIOB U TEM,
BKJIIOYAs DK3aMEH; YKa3aHbl CPOKM CHA4Y¥ 3aJaHUM, IPEIyCMOTPEHHBIX
yueOHO! MPpOrpaMMoil Kypca IUCHUIUIMHBI «OPraHUYeCcKast XUMUS).
2. HeorpeMeMOIl COCTaBHOW YacTbIO OCBOEHHUs Kypca SIBIISIETCS IOCEIIECHHE
JeKIUH M HMX KOHCHEKTHUpOBaHHE. [TyOOKOMY OCBOEHHUIO JIEKIIMOHHOIO
MaTepuasa criocoOCTBYET NMpeABapuTeIbHasl MOArOTOBKA, BKIOYAIOIIAs YTEHUE
npeabLayIeH JeKIU, padoTy ¢ ydeOHUKaMHU.
3. PerynspHasi moAroToBKa K MPakTUUYECKUM 3aHSATUSM U aKTUBHas paboTa Ha
HUX, BKJIFOYAIOLIA:
— ITIOBTOPEHNE MATEPUAIIA JIEKIUU T10 TEME;
— 3HAKOMCTBO C IUJJAHOM 3aHATUS U CIIMCKOM OCHOBHOW M JIOIIOJIHUTEIBHOMN
JUTEPATyPbl, C PEKOMEHIALMSAMH I10 IMTOATOTOBKE K 3aHATHIO;
— IIOCEUIEHNWE KOHCYJIbTAIIMH C UEIbI0 BBISICHEHHUS BO3HHMKIIWX CJOKHBIX
BOITPOCOB IIPH NOATOTOBKE K ITPAKTUYECKUM 3aHATHUSM.
4. TlonroroBka K d5K3aMeHy (B TEYEHHE CEMECTpa), MOBTOPEHHUE MaTepuasa
BCETO KypCa JUCLUILIAHBI.

IHoaroroBka K JeKUMOHHBIM U NPAKTHYECKUM 3aHATHAM

[Ip1 MOATOTOBKE K JEKIIMOHHBIM M MPAKTUYECKUM 3aHATHUAM PEKOMEHIYETCS
IIOJI30BATbCA MATEpUAIAMM  JIEKIMM, PEKOMEHJIOBAHHOW JIMTEPAaTypod U

pecypcamMu HMHTEpHET. Bompochl, KOTOpble BBI3BIBAIOT 3aTPyJHEHUE IMPU



MOJIFOTOBKE, JOJDKHBI OBITH 3apaHee c(OPMYIMPOBAHBI U O3BYUEHBI BO BPEMs
3aHATHI B ayJUTOPHUH [JISl JOIMOJHHUTEIBHOTO Pa3bsCHEHUS IPENOAABATEIEM.
OTBeTBl, BBIHOCUMBIE Ha OOCYXIEHHME, JODKHBI OBITh  TIIATENIBHO
NOJATOTOBIIEHBI M TIO HUM COCTaBlIeHa cxema (IUlaH), KOTOpPOMl CTYAEHT
noJib3yeTcsl Ha 3aHiATUU. [Ipu oTBETE HAIO JIOIMUYECKU IPaMOTHO BBIPAXaTb U
00OCHOBBIBaTh CBOIO TOYKY 3pEHHs, CBOOOAHO ONEPUPOBATh HNOHATUAMU U
kareropusiMu. [Ipu camMoCTOSITENFHOM PEIICHHH 33a7a4 HYKHO OOOCHOBBIBAThH
KaXKIBIN 3TAIl PEIICHUs, UCXO0/ U3 TEOPETUUECKUX IIOJI0KEHUH Kypca.
IHoaroroBka K 3a4eTy M 3K3aMeHY

B npouecce mOAroTOBKM K 3a4€Ty W 3K3aMEHY, CIEAYyeT JIMKBUIUPOBATH
UMeEIolecss npoOenbl B 3HAHUAX, YIUIYOUTb, CHCTEMAaTU3UPOBAaTh MU
yHnopsaaounTh 3HaHUsA. Ocoboe BHUMaHHWE CIENYEeT YIEIUTh OpraHU3ALMH
NOJIFOTOBKH K 3a4€Ty U 3k3aMeHy. Hannuue noyiHbeiXx cOOCTBEHHBIX KOHCIIEKTOB
JEKUUH SBISETCS HEOOXOAUMBIM YCIIOBUEM YCIIEIIHOM clauu 3k3ameHa. Eciu
IPONyIIEHa Kakas- JIMOO JIEKIHs, HEOOXOIUMO €€ BOCCTAaHOBUThb, OOAyMaTh,
YCTPaHUTh BO3HUKIIKE BOIPOCHI, YTOOBI 3allOMUHAHWE MaTepHasa ObLIO
oco3HaHHbIM. ClieyeT MOMHHUTh, YTO MPH MOJTOTOBKE K 3a4€Ty M SK3aMEHY
BHayaj€ HaJI0 IPOCMOTPETh MarepuaJl II0 BCEM BONPOCAM CIABAEMOMU
JUCHMIUIMHBL, Jlajee OTMETUTh Il cedsi HamOojee TpyAHbIE BOIPOCH U
00s3aTebHO B HUX pa3oOpaTbcs. B 3akimroueHue emnie pas LeiaecooOpasHO

IIOBTOPUTH OCHOBHBIC ITOJIOKCHUA.

VIl. MATEPHAJIbHO-TEXHUWYECKOE OBECNIEYEHME
JUCLHUTIINHBI

Peanmuzanust ~ gUCHMIUIMHBI — TpeOyeT — Hajguyue  CIEeHHAIM3UPOBAHHOMU
JICKIIMOHHON ayJUTOPHUM, OCHAMIEHHOW MYJIbTUMEIUNHBIM O0OpYJOBaHHUEM, a
TaKKe CIPaBOYHBIMH MaTepuajaMyd W Pa3aTOYHBIN yueOHO-METOIUYECKUIT
Marepuan. Jlns mpoBemeHust J1a0OpaTOPHOTO TPAKTUKYMa HEOOXOIMMO
HaJIM4YMe€  XUMUYECKOM  J1abopaTopuH,  OCHAIIEHHOM  HEOOXOAUMBIM

000py0BaHUEM, XUMHUECKOU MOCYI0M U peaKTUBAMHU.



HaumenoBanve 060pyJOBaHHBIX MOMEIICHUH

IlepeyeHb OCHOBHOTO 00OPYAOBaHUS

MynbTUMenuitHas ayIUTOpUs
r.BmaguBocrok, o.Pycckuit n Asxc 1.10,
Kopnye 25.1, ayn. M420

[Tnomazp 74,6 m?

Momno6:0k Lenovo C360G-i34164G500UDK
¢ Hcrounukom OecriepeOOHHOrO NUTaHUS
Powercom SKP-1000A; DKpaH c
anekTponpuBogom 236*147 cm Trim Screen
Line; IIpoektrop DLP, 3000 ANSI Lm,
WXGA  1280x800, 2000:1 EW330U
Mitsubishi; IToncucrema
CHeIUaIu3UPOBAHHBIX KpEeTUICHUI
o0opyoBaHUs CORSA-2007 Tuarex;
[Togcucrema BUICOKOMMYTAITUU: MAaTPUUYHBIN
kommytarop DVI DXP 44 DVI Pro Extron;
ynauautens DVI no Butoit mape DVI 201
Tx/Rx Extron; Iloxcucrema
ayJIMOKOMMYTallUH u 3BYKOYCUJICHUS,
aKyCTM4YecKas CucTeMa s MOTOJIOYHOIO
mouTaxa SI 3CT LP Extron; MukpodonHnas
netnuyHas paauocucremMa YBY nmamazona
Sennheiser EW 122 G3 B cocraBe
0ecrpoBOJHOTO MUKpPO(POHA U MPUEMHUKA;
nudposoi aymamomnporieccop DMP 44 LC
Extron; CereBoil KOHTpoOJUIEp YIpaBICHUS
Extron IPL T S4; GecnpoBoansie JIBC nmis
oOyuaromuxcsi oOecrneueHbl CHUCTEMOW Ha
06aze Touek goctyna 802.11a/b/g/n  2x2
MIMO(2SS).

Xumuueckass Jabopatopusi BrnanmBocTok,
o.Pycckuit n Askc n.10, Kopnyc 25.1, ayn.
M315

Konnykromerp, pH-MeTpe1, nossipumerp,
CeKTo(OTOMETp, pePpaKToMeTp,
XUMHUYECKas I0CY1a, YCTAHOBKA JUIS
MIEPErOHKH, AHAIIUTUYECKHUE BECHI,
CYLIWJIbHBIN IIKa],3JE€KTPOILITUTKI




[Tpunoxxenue 1 x paboueii mporpamMme y4eOHOW JUCTIATIIIHBI

MMHUCTEPCTBO OEPA30BAHUS U HAYKH POCCUMCKOMN ®EJIEPALIMN
denepanbHOE rOCY1aPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKICHNE
BBICIIIETO 00Pa30BaHMUs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

HKOJA BUOMEJIULNHBI

YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOIIINXCA

dusnyeckass M KOJJIOUIHAST XUMUA

Hanpasuaenue noarorosku 30.05.01 MequuuHckas 0HOXUMMS
(I)opMa MNOATOTOBKH OYHasA

BaaguBocTok
2018



l'[.ﬂaH-rpa(])nK BBINIOJIHEHHUSI CAMOCTOSITEIbHOM paﬁoTbI o IMCIMUIIJINHE

«Pu3nueckast 1 KOJJIOMIHAS XMMHSD)

Ne Jara/cpoku Bun camocrositeqibnoit | [llpumepHbie dopmMa KOHTPOJIA
n/n BbINOJIHEHUsSI | padoThI HOPMbI BpeMeHH
HA BbINOJIHEHME,
qac
CaMocTosTenbHas pabora C 2 BBoaHoe
1 1 Henenst KOHCIIEKTOM U TECTUPBaHUE
JIUTEpaTypoi 1o teme 1
CamocTostenbHast padora ¢ 4 Omnpoc nepen
2 2 Henens KOHCIIEKTOM U HA4aJIOM 3aHATHS.
JIMTEPATypOH 1o Teme | (Paznen 1.
CamocrosTenbHas pabora ¢ 3 Bompocer 1-9)
3 3 Henens KOHCIIEKTOM H amura
JIUTEPATYPOH 1O TEME 2 11a00PaTOPHBIX
CamocrosTenpHast padoTa ¢ 3 pabot
KoHnTponbHas
4 4 nenens KOHCIIEKTOM U
. paborta Nel
JIUTEPaTypOH 1o TemMe 2
CamocrosTenpHast padoTa ¢ 3
5 5 Henmens KOHCIIEKTOM U
JIUTEPaTypoi Mo Teme 2
CamocrosTenpHast padora ¢ 3
6 6 Henens KOHCIIEKTOM H
JIATEPATYPOH IO TeMe 2
CamocTosiTenbHast padora ¢ 3 Omnpoc nepen
7 7 uenens KOHCIICKTOM 1 Ha4aJoM 3aHITHA
JINTEPATYPOU 10 TEMaM (Pazmen 2.
pasnena 3 Bompocsr 10-16).
CamocrosiTensHas pabora ¢ 3 3ammTa
8 8 Hemens KOHCTICKTOM 1 1a00paTOPHBIX
JUTEPATypOH 110 TeMaM paGor
pasena 3 KonrponsHas
CamocrosTenbHast paboTta ¢ 3 pabora Ne2
KOHCIIEKTOM U
9 9 Henens .
JUTEPaTypOH 110 TeMaM
pasmena 3
CamocrosiTensHas pabora ¢ 3
KOHCIICKTOM U
10 10 Henens .
JUTEPATypOH 110 TeMam
pasnena 3
CamocrosrenpHas pabora ¢ 4 KonTtponbHas
11 11 Henensa
KOHCIICKTOM H paborta Ne3




JIUTEPATYpPON IO TEMaM

pasmena 3
CamocTosTenbHas padora ¢ 3
KOHCIIEKTOM |
12 12 Henens .
JIMTEPATYPOH 10 TEMaM
paznena 3 Ormpoc niepen
CamocTosTenbHas pabora ¢ 3 HaqaJIOM 3aHATHA
13 13 KOHCIIEKTOM H (Paznen 3.
HeJes . -
A JIUTEPATYPOH 1O TeMaM Bompocer 33-34,
pasiena 3 38). 3amura
n1abopaTOpHBIX pad
CamocTosiTenbHast pabora ¢ 4
Kontposnbnas

14 14 nexens KOHCIIEKTOM K paGora Ned

JINTEPATypOu Mo TeEMam

pasnena 3 Ompoc nepen
CamocrosTenpHast padora ¢ 4 HAYATOM 3AHSTHS
15 15 nenens KOTCIICKTOM H (Pa3nen 4.
JUTEPaTypOH 10 TeMam Bonpoce 34-35).
paznena 4
CamocTosiTenbHas paboTa C 5
16 16 KOHCTIEKTOM H Onpoc nepen
Hener JIUTEPATYPOH TI0 TEMaM Ha4aJIOM 3aHATHA
paszena 4 (Pazpnen 5.
CamocrosTenbHas pabora ¢ 5 Bormpocsr 36-40)
17 17 nexens KOHCIICKTOM 1
JATEPaTypou 1o TeMaM TeCTHpOBaHHe
paszena 5
CamocrosTenpHast padoTa ¢ 5
18 18 Hexens KOHCIIEKTOM U K3aMeH

JINTEPATYpOu Mo TeMaM
paznenoB 1-5

Pe3ynbTaThl HOATOTOBKY MPOSIBISAIOTCA B AKTUBHOCTHU CTY/JIEHTA HA 3aHATHUSX,
BBITIOJTHEHHH KOHTPOJIBHBIX PabOT, TECTOBBIX 3aJaHUU W Jp. (HOPM TEKYIIETO
KOHTPOJISL.

Jlyig peam3anyuy caMoCTOSITENIbHOM pabOThl CO3/JaHbl CIIEIYIOIINE YCIOBUS:

1. CryneHTsl o0ecIeyeHbl UH(OPMAITMOHHBIMU pecypcamu
(yueOHMKaMHU, CITPAaBOYHUKAM, YICOHBIMH ITOCOOUSIMHT);

2. Jlns mpoBeAeHHs] TPAKTHUECKUX W JTA0OPATOPHBIX 3aHATUN IO
npeaIMeTy HUMEIoTcs Meroanyeckue nmocoous. CTyIeHT MMeEeT BO3MOXKHOCTh
3apaHee (C ONEpEeXKEHHEM) IMOATOTOBUTHCS K 3aHATHIO, OTBETUTh Ha
KOHTPOJMPYIOIIHNE BOMPOCHI, 1 00pAaTUTHCA 3a MOMOIIBIO K MPENoJIaBaTeNio B

cllydae He0OXOJMMOCTH.




3. Pazpabortanbl KOHTPOJUPYIOIINE MaTepHuabl B BU/IC
CaMOCTOSITENILHBIX Pa0OT M B TECTOBOM (opme, MO3BOJISIONINE ONEPATUBHO
OLICHUTh YPOBEHb MOJITOTOBKHU CTYICHTOB.

4. OpraHu3oBaHbI €XEHEJETbHbIE KOHCYIbTAIIUH.
CamocrosiTenbHas paboTa BKIIOYAET B ceOsl:
[ToAroTOBKY K IPAKTUYECKUM 3aHSATUSIM;
[ToaroToBKy K KOHTPOJIBHBIM paboTam;

[ToAroToBKY K J1a00OpaTOpHBIM paboTaMm;

> w e

[ToaAroTOBKY K 3K3aMEHY

Bonpocsl 1j1 caMOCTOATEIbHOM NOATOTOBKH 0 «DU3MYECKON U
KOJIJIOMJIHON XUMMH»

1. Tlpeamer u conepkaHue AUCHUIUIMHBI «DPU3NUYecKass XUMUS», OCHOBHbBIC
paszensl. 3HaYCHUE JUCHUIIIMHBL I8 MEAUIIMHCKONM OHMOXHUHUU M OXPaHBI
OKPYKaIOIIEH CPEIbI.

2. OCHOBHbIC TIOHSITUS XWMHUYECKOW TEPMOJWHAMHKH, TIEPBOE HAYalo.
BHyTpeHHsss sHeprus W JHTanbnusA. lepmoxumus. 3akoH lecca wu
CJIEICTBUA U3 HEr0. TepMOXUMHUYECKUE PACUETHI.

3. Tumbr xamopumetpoB. OmnpeeseHue YHEPreTHIECKON IEHHOCTH MHUIIEBBIX
MPOJYKTOB U TOILIMBA.

4. 3aBHCHUMOCTb TEIIOBOTO 3P deKTa OT TeMneparypsl, 3aKkoH Kupxroda.

5. Bropoe Hauamo TEpMOJMHAMUKH. OHTPOMHUS W TEpMOJAMHAMHUYECKAs
BEPOSTHOCTh CUCTEMBI.

6. Xapakrtepuctuuecknue (QYHKIIMM ¢ TEPMOJAMHAMHYECKHUE TOTCHIIUAIIBI.
DHeprus ['n6bca wu I'enpMmroombia. XUMHAYECKUH MOTECHIHAI.
Tepmomunamuueckne (HaKTOphI, OMPEEIAIONIMe HAMpaBJICHUE Ipolecca.
BTopoe Hayano B OTKPBITBIX CUCTEMAX U B JKUBBIX OPraHU3MaX.

7. Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBecHs. YpaBHEHHE H30TEPMBbI

Bant-T'od¢a. Xumuueckoe paBHOBeCHE B T€TEPOTCHHBIX CUCTEMAX.



8. M3mMeHeHne KOHCTAaHTHI paBHOBECHS C TEMIEpaTypol. YpaBHEHHE
U30TepMbI,  H30XOpbl M u300apel Baut-T'opda. Ilpunuun cmemnienus
paBHoBecus Jle Illarenbe.

9. ®azoseie paBHoBecus. I[IpaBuno da3z ['mOOca u ero mpumeHeHue. AHanu3
(a30Boi1 1uarpaMMbl COCTOSIHUS BOJIBI.

10.3akonb1 Paysnst. D0ynarMockonus ¥ KpUOCKOIUS U UX IPUMEHEHHUE.

11.udpdy3us u ocmoc B pactBopax. OOpaTHbIE ocMoc. 3HaueHUe
OCMOTHYECKOTO JaBJIE€HUA [UIsl OHOJIOTMYECKHX M TEXHOJOTHYECKHUX
MPOLIECCOB.

12.B3aumHas pactBopuMOCTh >kuakocteil. IlepBeiit 3akon KonoBasoga.
JlucTuimsauus IBOMHBIX cMeceil. PekTudukarus.

13.Btopoit 3axkon KonoBanoBa. A3e0TpONMHBIE CMECH, UX MPUMEHEHHE U
METO/IBI PA3ACIICHHUS.

14.0OrpaHnueHHO pacTBOPUMBIE KHUAKOCTHU. [leperonka ¢ BOASIHBIM MapoM.

15.3axkon pacnpenenenusi Hepucra-Illunosa. Okctpakuuss u  QakTopsl,
BIMSIOIIME HA CTENEeHb JSKcTparupoBaHus. llpomecchl 3KcTpakuuu B
OMOTEXHOJIOTMH U B MEIULIMHE.

16.PactBOpHI 25eKkTpouTOB. [IpudnHbl OTKIIOHEHUS OT 3aKOHOB Payns u BanT-
I'opdba B pactBopax  CHIBHBIX  DJEKTPOIUTOB.  M30TOHWMYECKHIA
ko3 purenT. Cnalble 3eKTpONUTHI. 3aKOH pa3z0baBieHus OcTBanbaa.

17. OCHOBHBIE TOJIOKEHUSI TEOPUH PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB

Hebas u  T'rokkens. MonHas atMocdepa, 5>PQdeKTbl TOPMOXKEHHSI WOHOB.

AKTUBHOCTbh, KO3((}UIMEHT aKTUBHOCTH, HOHHAas cuia pactBopa. Pacuer

CpenHero 3Ha4eHUs KO3 GUIIUEHTa aKTHBHOCTH.

18. DJIEKTPONPOBOJHOCTL PACTBOPOB  DJICKTPOJIUTOB. YJIeNbHAs W
SKBUBAJICHTHAs AJIEKTPONPOBOIHOCTh. 3aKOH HE3aBUCHMOTO JIBHKEHUS
noHoB  Konbpaymia. Mertonsl  ompeaeneHuss  AIEKTPONPOBOIHOCTH.

KonaykromeTpus u ee mpuMeHEHHE.
19.9nekrponusie morenuuansl u DJC. Konrtakthblii, auddy3uoHHBIH U

BHCKTPOHHBIﬁ IMOTCHIMAJIbI B raJlbBaHU4ECKOM OCIIN.



20. MexaHu3M BO3HUKHOBEHHsI JBOWHOro 3jektpudeckoro cios ([I2C) nHa
mexdaszHoit moBepxHocTu. Ctpoerue J[DC. DakTopshl, BIUSIONINE HA BEINYUHY
Y 3HAK 3JIEKTPOJAHOTO MOTEHIIMANA.

21. W3mepeHue »dieKTpogHOTO ToTeHNHana. CTaHIapTHBIA BOJOPOIHBIN
ANEKTPOJ. Psiji cTaHIapTHBIX ANEKTPOIHBIX MOTEHIIMAIOB U BHIBOBI U3 HETO.

22. YpaHenue HepHcra 17151 pacuera 3JIeKTpOJHOTO MOTEHIANA.

23. Turbl SIEKTPOXUMUYECKUX (TaTbBaHUYECKUX ) Tieneit. [IpuHiun paboTs

U CXEMbl XUMHUYECKUX, KOHLEHTPAIMOHHBIX U  OKHUCJIHUTEIIbHO-

BOCCTAaHOBUTENBHBIX LieneH, pacuet J/C.

24. Knaccudukanusi 37€KTPOAOB. DIEKTpoasl 1-ro, 2-ro U 3-ro pojoB.
CranpapTHbIE U UHIUKATOPHBIE AIEKTPOAbL. [Iprumepsi.

25. Xumundeckass kuHeTnka. CKOpPOCTh peakuuu (CpenHss W WCTHHHAs).

@DakTOpBI, BIUSIOMINE HA CKOPOCTh PEAKIINH.

26. 3aBUCHUMOCTb CKOPOCTH pEaKIMh OT KOHIEHTpaluu. 3aKkoH
nerctBytomux macc (3AM). Koncranra ckopoct. OCOOEHHOCTh MPUMEHEHUS
3JIM 17151 reTepOreHHBIX MPOIIECCOB.

27. Kunermdeckas kiacCHpUKAIMSA  pEaKIUi IO MOJEKYJIIPHOCTH U
nopsiaky. Peakuum HyJneBOro, MHEpBOrO W BTOporo mnopsankoB. Ilepuon
MOJTYIIPEBPAILICHHUS.

28. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT TeMIepaTypbl. Teopus aKTHBHBIX
coynapenuii moiiekyn (TAC). OHeprus axkTUBalUU. AHAIN3 YpaBHEHHS
Appennyca. OcHOBBI TeopuH akTuBUpoBaHHOTO KomIuiekca (TAK).

29. OcoOeHHOCTH KMHETHUKH T€TePOreHHBIX MPOIIECCOB.

30. Cnoxubie peakuuu. [lapamnensHble, MmocieaoBaTelbHbIC, 00paTUMBbIC,
CONPsKEHHBIE U KOJieOaTeIbHbIE PEeaKIvu.

31.1lertubie M (HOTOXMMUYECKHE TPOIECCHl. AHAINU3 JAWArpaMMbl IEITHOM

peakiuu. L{enHble peakiuu B TEXHOJIOTHUU.

32. Karanuz. O0mnue npuHIMIbLl Kataiu3a. ['OMOTeHHBINH, TeTepOreHHbIN 1

MHKPOTE€TEPOT€HHBIN KaTaju3.



33. Oco0OeHHOCTM TOMOTEHHOTO ¥  TeTEepOTreHHOTO  KaTajau3a.
DepMEHTATUBHBIN KaTalli3 B XMMHUU KUBOTO U B MEAUIMHE.
OcoOeHHOCTH  KOJUJIOMJHOTO  COCTOsIHMsSI  BemiectBa.  Kiaccudukanus
mucnepcHbix  cucteM ([JIC) 1o cTenmeHu JHUCIEPCHOCTH, arperaTHoMy
COCTOSIHUIO a3kl U cpelnbl U MexdazoBomy B3aumojeiicTButo. [lonstue
YAEIbHON OBEPXHOCTH.
34. OcoOeHHOCTH KOJUIOMAHOTO COCTOSHMA BemiecTBa. Kitaccupukanms
mucnepcHbix  cucteM (JC) mo cTenmeHW JAMCTIEPCHOCTH, AarperaTHoOMy
COCTOSIHUIO (pa3bl U cpelnbl U MexdazoBomy B3aumozeiictButo. [lonstue
YAEIBHON OBEPXHOCTH.
Munesnisipaasi Teopusi cTpoeHust yactuil TnopoOnsix 3oeit. [IpaBuio [1anera-
dasinca. Cxema cTpoeHus U (popMyria MULIEIIIBL.
Metoap! nonyuenus JC, posib cTabuian3aTopoB. SBiaeHUE NeNTU3aAIUN.
Juanus, 351eKTpoauanu3 1 yiabTpapuiabTpanus Kak Metoasl ounctku JC, ux
poiab B TexHoJoruu. l'emommanus.
35. IloBepxHOcTHass »HEpruss M TOBEPXHOCTHOE HATSDKEHHE HA TPaHUIE
pasnena da3. Buasl copOuuu, nprpoa COpOLIMOHHBIX CHII.
H3oTepma MOHO- U TIOJIMMOJIEKYJIIPHOH ajicopOumu. Y paBHenue Opeitnamxa.
YpaBHeHrEe MOHOMOJIEKYJISIPHOU afcopOiuu JIsHrMIopa U €ro aHaius.
Tennora ancopOuuu. BnusiHue Temmeparypbl Ha aacoOpOLMOHHOE pPaBHOBECHE.
[Ipotieccol aacopOIMKM B XUMHH KUBBIX CUCTEM U B TEXHOJIOTHH.
36. ApacopOuusi Ha TrpaHUIE >XUAKOCTb-ra3. DyHIaMeHTaIbHOE YpaBHEHHUE
['n00ca u ero ananus.
[ToBepxHOCTHAsE AaKTUBHOCTb, IOBEPXHOCTHO-akTHUBHbIe BemlectBa (IIAB) B
XUMHUH )KUBBIX CUCTEM U B TEXHOJIOTHHU.
AncopOruss Ha TpaHUIlE TBEPAOE TENO- >KUIAKOCTh. [IpaBuiio ypaBHUBaHUS
nosisipHocTeit Pebunnepa. ['uapoduibabie 1 TupoPoOHBIE TOBEPXHOCTH.
Anresust, cmaumBanme. Pabora aaresmm u kore3uu. Bnusnne IIAB Ha

cmaunBanue. DHPexT aacopOIMOHHOT0 MOHMKEHUS TpoyHOCTH Pebunnepa.



37. OcCOGEHHOCTH ONTUYECKUX, MOJIEKYIISIPHO-KHHETHUECKHUX U IJIEKTPUIECKHUX
CBOMCTB BBICOKOJIUCIIEPCHBIX CUCTEM.

PaccesHue W moryonieHue CBeTa B BBICOKOJUCIEPCHBIX cucTeMax. ddext
@apanes-TuHnand, sBICHHE ONAJIECUCHUMM. YpaBHeHHE Panes u ero ananmwms.
OnTryeckue METOIbl aHAIN3A 30JICH.

BpoyHOBCKOE ABUKEHUE U €r0 MOJIEKYJIIPHO-KUHETUYECKAs PUPOAa. Y paBHEHHE
OuamTelHa-CMonyxoBckoro. OcobenHoctn muddy3nn U ocMoca B 30JIAX.
MeMOpaHHbIe METO/IbI B TUIIIEBOM TEXHOJIOTHH.

CenuMeHTallMOHHO-TH(P(PY3HOE PpPAaBHOBECHE B BBICOKOJUCIEPCHBIX CHCTEMaXx.
VYpasuenue Jlamnaca-Ileppena u ero ananus. YapTpaleHTpUQyrupoBaHue.
Bo3nukHoBeHHe aBoitHOrO snektpudeckoro ciosa (JI2C) Ha MexdazHOU
MOBEPXHOCTU.  DJEKTPOKMHETHYECKMH  (I13€Ta-) NOTEHIMaJl KaK  4acThb
TEPMOJIMHAMUYECKOTO NOTEHIHMAJIA. DNEKTPOKUHETUYECKHE SIBJICHHUSL:
ANIEKTPOOpeE3, AMEKTPOOCMOC, MOTEHIANIBI TeueHUs1 U ocenanud. [Ipakrtuyeckoe
UCITIOJIb30BAHUE AJIEKTPOKMHETUUECKUX SBJICHUM.

38. ArperaTuBHass W KUHETHYECKas YCTOWYMBOCTH 30Ji€d. SIBneHue
koarysiuud CrocoObl KoaryJisiiuu, mpaBuio nopora koaryssuu [ynsne-I'apau.
OcoObie cinyyan koarynsuuu. IIporeccsl koaryisluyd B KUBOM OpPraHHM3MeE U B
OKPY’KAIOIIEH Cpee.

39. OcoGeHHOCTH CBOMCTB MUKPOTETEPOTCHHBIX CUCTEM. MUKpOreTepOoreHHbIe
CUCTeMbl W MeTonbl uX mnoiydeHus. CycneH3uu, (akTopbl UX arperaTuBHOM
ycToitunBocTy. CBOMCTBA MACT.

OMysbcuu, uX Kiaccudukainus, crnocoOsl mnonyudeHus. OOpamienue ¢a3 B
samynbcusx. Koanecuenuus. IIpoueccsl 3MyabrupOBaHHs B XMMHUHU JKHBOIO U B
IULLIEBOM TEXHOJOIMU. MeToIbl pa3pylleHus: dMYJIbCUH.

[Tenbr. dakTophl, BIUAIONINE HA WX YCTOWYMBOCTH IMEH, WX CTaOWIM3alusi U
pazpymienne. Ounenka kadectBa mneH. llenel B TexHosorunu. Hcnonbs3oBaHue

dbaoTanumu.



Adpo3onmu  (OBIMBI, TyMaHbl, OMO0a’pPO30JIH). ODJIEKTPUUYECKUE W ONTHYECKUC
CBOMCTBA; (DaKTOpHI CTAOMUIU3ANMKA W pa3pymieHHus] a’po3osieid. OYucTKka ra3oB B
NMEeKTpoPuIIbTpax

40. Ocobennoctu cBoicTB pactBopoB BMC. Bsaumopeiicteue BMC ¢
pacTBOpUTElieM, TEPMOJMHAMHKA W KUHETHUKAa TMPOIECCOB HaOyxaHus U
pactBopenusi. Crenenb HaOyxanus. Koutpaknus. Temjora U J1aBlieHHE
HaOyxaHnus. [Iporeccl HaOyxaHUs B XUMHUH KUBOTO U B TTUIIICBON TEXHOJIOTHH.
Hapymenue ycroitunBoctu B pactBopax BMC. BeicanuBanue. JIMOTponHbIE PSAIbI
MOHOB. SIBJI€HHE MUKPOKAIICYJIUPOBAHUS U €r0 UCI0JIb30BAHUE.
3ammtHOe naericteBue BMC. 3ammurHblIe uYncina. buosornmyeckoe 3HaueHHe
KOJUUIOMTHOW 3aIUTHI.

dusuko-xumuueckue cBoucTBa OenkoB. (CBoOoaHass M CBs3aHHAsA BoIa B
ouononumepax. Coiictea 6enkos B UOT.
TpeboBanus k mpeaCcTABJIEHUIO U 0()OPMJIEHHIO Pe3yJIbTATOB

CaMOCTOAATE/IbHON PadOThI

Bbonbmias gyacte yueOHOro MaTepuana J0JpKHA ObITh MPOopadoTaHa CTYJIEHTOM
CaMOCTOSATEILHO, BHE ayJIUTOPHBIX 3aHATHH. CaMocTOsSTeNbHAS paboTa CTYJACHTOB
SBJIIETCSI ~ HEOTHEMJIEMOM  COCTaBHOM  4acThiO  TIpoliecca  MOATOTOBKU
CIIEIUAIICTOB.

[Tog camocTosITENBHOM pabOTON CTyAEHTa IMOHUMAETCAd YacTh Y4YeOHOM
IUIAHUPYEMOU paOOThl, KOTOPAsl BHIMIOIHSAETCS 0 3aJIaHUI0 M MPU METOIUYECKOM
PYKOBOJICTBE  TIpemojaBareiisi, ©0e3 ero  HeMOCPEACTBEHHOTO  y4JacTH.
CamocrosiTenbHas paboTa HampaBieHAa Ha YCBOCHHE CHCTEMbl HAyYHBIX W
npoecCHOHANIbHBIX 3HAHUM, (OPMUPOBAHUE YMEHUN U HABBIKOB, IPUOOPETECHUE
OIIBITA CAMOCTOSITEIbHOW TBOPUYECKOU JAEATEIBLHOCTH.

CamocrosiTenpbHas paboTa CTYJEHTOB BKJIIOYAeT B Ce0S MOATOTOBKY K

1a00paTOpHBIM paboTaM, MOJArOTOBKY K KOHTPOJIbHBIM MEPONPUATHSIM,

Kpurepuu onieHKn camocToATEIbHOI Pad0ThI



[Io TeMe I cCaMOCTOATENBHOTO U3YYEHHUS CTYAEHTHI ONPAIIMBAKOTCA YCTHO,
BBITMOJHSIOT MUCbMEHHBIE KOHTPOJIbHBIE pa0OThI, OLICHUBAIOTCS MO MATUOAIITFHON
CUCTEME.

Ouenka «OTaIMYHO»

A) 3aaHue BBIMOJHEHO MOJHOCTHIO.

b) OTtyet/0oTBET COCTaBIEH IPaMOTHO.

B) OtBeTbl HAa BONPOCHI MOJTHBIE U TPAMOTHBIE.

') Matepuait moHsT, 0OCO3HaH U YCBOCH.

Ouenka «Xopouo»

A), b) - Te xe, 4To U npu oieHKe «OTINYHOY.

B) HerouHoctu B OoTBeTax Ha BOMPOCHI, KOTOPHIE MCIPABISIIOTCS IOCIE
YTOUYHSIIOIIAX BOITPOCOB.

[') Marepuai noHsT, 0CO3HAH U YCBOEH.

Ouenka «Y10BJIETBOPUTEIBHO»

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

B) Herounoctu B oTBeTax Ha BOIPOCHI, KOTOPHIE HE BCETAa HCIPABIISIOTCS
IIOCJIE YTOYHSIOUIUX BOIPOCOB.

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

Ouenka «Hey10BJIeTBOPUTEIBHO)

A) IIporpamma He BBINOJHEHA TOJHOCTBIO.

b) YcrHbIi OTYET U OTBETHI HA BOIIPOCHI HE MOJHBIE U HE TPAMOTHBIE.

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



§
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1. HacnopT OLCHOYHLIX CPEACTB M0 TUCHUIIJIUHE «PDu3nyecKkasa u

KOJUIONIHAadA XUMMUD»

Kon n popmyimmposka
KOMIIETCHIIUH

Jrtansl (OPMUPOBAHHUA KOMIIETEHMH

OIIK-5
UCIIOJIb30BaTh

TOTOBHOCTH
OCHOBHBIE ¢buzuko-
XUMHUYECKHE,
MaTeMaTH4eCcKue u
UHBIE €CTECTBEHHO
HAayY4YHBIC TIOHATHUA U
METO/bI IIPU PELICHUU
poeCCHOHATBHBIX
3ama4

3Haer

dusndyeckre ¥ XMMUUECKIE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX U
OPraHUYEeCKUX COECIUHEHUHN
XapakTepuCTUUECKUE TEPMOJIMHAMUYECKUE
(GYHKIIUU KaK KPUTEPUU CAaMOIIPOU3BOJILHOTO
MPOTEKAHUS XUMHUYECKUX TTPOLIECCOB U
COCTOSIHUSI paBHOBECHUSI

@DakTOpPBI, BIUSAIOIMIKNE HA CKOPOCTh
XMMHYECKUX PEAKIUI

[IpaBuna paboOThl B XUMHUYECKOH JJa00OpaTOpUH

Ywmeer

PaccunteiBaTh  M3MEHEHUS  TEPMOJIUHAMU-
YeCKHX IapaMeTPOB B PA3JIMYHBIX MPOILECCAX
U CUCTEeMax

OOpamarbcs ¢ XMMHYECKUMU PEAKTUBAMU U
n1abopaToOpHOI OCYI0M

Pazbupatbcst B omuMcaHuu  J1a0OpaTOPHBIX
METOAMK

W3mepsaty  PU3MKO-XUMHYECKHE TapameTphl
pacTBOpPOB, CMECEN U TE€TEPOTCHHBIX CUCTEM
[TnanupoBathb yueOHO-HCCIIeI0BATEIbCKUN
SKCHEpPUMEHT  Ha  OCHOBE  OBJIAJICHUS
OCHOBHBIMH TIpHEMaMH TEXHUKH pabOTHl B
nabopaTopuu

Bnaneer

DU3MKO — XMMUUYECKHMHU METOJaMH aHATIN3a
BEIIECTB, 00pa3yIOIUX HCTUHHBIE PACTBOPHI,
MUKpPOTETEPOTreHHbIE U T€TEePOreHHbIE
CUCTEMBI

MeTtonamu ornpenenaeHust GU3NKo-
XMUMHUYECKUX XapaKTePUCTUK, HEOOXOAMMBIX
JUTS pacyeTa BaXKHEUIINX TEPMOIUHAMUYECKUX
(bYyHKINH XUMHUYECKUX MTPOIIECCOB

Cnoco0amMu M3MEHEHHSI U KOHTPOJISI CKOPOCTH
(U3UKO-XMMHUYECKUX MPOIIECCOB

MeTogamu MHTEpIIpETaluy OTYyYEHHBIX
JTAHHBIX

HaBbixamu noucka auTepaTypHbIX
HCTOYHUKOB U pabOThI ¢ yueOHOU U HAYYHOH
JUTEPaTypOu

HaBpikamu paGoTsl B abopaTopun




VI.

Ne Konrpomupyemsie Koppb! 1 aTamns! OneHouHble CpeaCcTBa
n/n pas3zaensl / TeMBI ¢dbopmupoBaHus TEKYIIUN IPOMEXYTOU
JUCITUTUIAHBI KOMITETSHITHIA KOHTPOJIb Hast
aTTecranus
1 Pasnen 1. OIIK-5 | 3Haer CobecenoBanue
(YO-1)
XuMHecKas yMeeT Pa3HoypoBHEBBIE
TEPMOAMHAMHKA o o—
HUSL.
BJIAJIEET Pa3znoypoBHEBbIE
3a/la4yM U 3aja-
HUS
KonTposnbnas pa-
6otra Nel (ITP-2)
2 Pazgen 2. ®azoseie | OIIK-5 | 3Haer CobecenoBanne
paBHOBECHS. (YO-1)
KonnurartusHeie yMeeT JIabopaTopHas
CBOMCTBA pacTBOPOB pabora (I1P-6)
BJIAJICET PasnoypoBHeBbIe
3aJa4U U 3aJaHUs1
3 Pasnen 3. OIIK-5 | 3maer CobecenoBanne
DIIEKTPOXUMHS (YO-1)
yMmeeT JlaGoparopHas
pa6ora (TIP- 6)
BJIa/I€ET KonTponpHas
pabora Ne2 (IIP-
6)
4 Paznen 4. OIIK-5 | 3naer CobeceoBanne
XuMudeckas (YO-1)
KHHETHUKA U KaTaIn3 yMeeT KonTponpHas
pabota Ne3 (IIP-
6)
BJIAJICCT (YO-4)
5 Pazmen 5. OIIK-5 | 3Haer CobecenoBanue
[ToBepXHOCTHBIC (YO-1)
SIBJICHUS U JTUC- yMeeT Pa3HoypoBHeBbIC TectupoBanue
IIEPCHBIE CUCTEMBI 3a1ayM ¥ 3amanus | [IP-1
BJIAJIEET VO-3,
JlaboparopHble DK3aMeHaIOH
pa6ortsi (TTP-6) HBI  BOTIPOCHI
B IIpunoxe-
HUU 2

IlIkana oueHUBaHUA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHLUH 110
AUCHMILVINHE «DPU3nYecKas ¥ KOJJIOUIHAA XUMHUSD)




Koa u Jrtanbl GOpMHUPOBAHUSA KpUTEpHUHU MoKa3aTejJu oan
(popmyIpoB | KOMIETEHIIUH JIbI
Ka
KOMIETEeHIHH
3Haer 3HaHue Crnioco6HOCTH 61-
TEOPETUICCKHE 3aKOHOMEPHOCTEH | chopMyIupoBath U | 75
OCHOBBI MIPOTEKAHUS 00BSACHUTH
¢busnueckoit u XUMHYECKHUX U BO3MOYXHOCT,
KOJUIOMIHOM ¢buzuko- HaIpaBlICHUE U
XUMHUH. XUMHYECKHX peembl
OIIK-5 IIPOLIECCOB IPOTEKAHHMS
TOTOBHOCTB 3HaeT OCHOBBI MIPOIIECCOB.
UCIIOJIb30BATh XUMHYECKON
OCHOBHbIC TepMO/IMHAMUKH Croco0HOCTE
(busmKo- ¥ CIIOCOOBI yHpaBJATh
XUMHUYCCKHE, pacHera ;f:;f;:g;gx -
XUMHUYECKOTO 1
MaTCMATHHICCK $a3zoBoro (U3UKO-XUMHUYECKHUX
U€ U UHbIC PABHOBECHS. MIPOIIECCOB.
€CTECTBEHHO 3HaHue 5
Hay4HbIe 3HAET OCHOBBI 3aKOHOMEPHOCTEN Crioco0HOCTH
XUMHUYECKOH MPOTEKAHUS I/I,I[eHTI/I(bI/II_[I/IpOBaTL
MOHSITUS U
KUHETHKH. MPOLIECCOB B OIMpCACIICHHBIC
MCTOJLL TIpH pacTtBopax Kak BCIIICCTBA,
perieHnH 3HaeT OCHOBBI HEAJICKTPOINTOB, | PEAaracMble B
HpO(i)CCCI/IOHaJ'I 3HAET TCOpHUU TakK U JIa60paTOpHOM
BHBIX (OpOroB pacTBOPOB JNEKTPOJIUTOB. IIPAKTUKYME, HC-
3 HEJEKTPOIUTOB U MOJIb3Ys
bIN 3JIEKTPOJIMTOB. COOTBETCTBYIOIIHE
YPOBEHB) METOJIbl U IPUOOPHI

3HaeT OCHOBEI
TEOpUHU
PaBHOBECHBIX U
HEPaBHOBECHBIX
ANEKTPOTHBIX
MIPOLIECCOB.

3Haer
0COOCHHOCTU
CBOMCTB BEIIICCTB
pa3IMYHON
CTEIICHU
JACTIEPCHOCTH

3HaeT npaBuia
TEXHUKHU
0e30macHOCTH
pu pabote B
XUMHYECKON

3HaHue OCHOB
TEOpUHU
ANEKTPOXUMUYEC
KHX TIPOIIECCOB.

3Haer
MEXaHU3MBI
¢buzuko-
XUMHYECKHUX
MIPOILIECCOB,
MIPOTEKAOIINX B
Pa3IYHBIX
cucTeMax

3HaeT npaBuiia
paloThI B
XAMHYECKON
nabopaTtopuu




nabopaTtopuu

yMmeeT
(mponBUH

YTBI)

VYmMmeer
HpHMBHHTB
MOJTyYCHHBIC
3HAHUS JJI
pereHus T€O-
peTUYECKUX u
MPaAKTHYECKUX
3a7a4

YmMmeer
y4eOHO-
HCCIIEIOBATENBCK
W DKCIEPUMEHT
Ha OCHOBE
OBJIAJICHUS
OCHOBHBIMH
prueMaMu
TEXHUKUA paboOT B
J1a00paToOpHH.

CTaBUTh

YmMmeer
OTHCHIBATh
MEXaHU3MBI
peakuuii B 001meM
BHJIE u
MPUMEHHUTETHHO K
KOHKPETHBIM
peaKIusIM.

YMeeT CTaBUTh
y4eOHo-
HCCIIEIOBATENbCK
WM KCIIEPUMEHT
Ha OCHOBE
OBJIAJICHUS
OCHOBHBIMH
prueMaMu
TEXHUKH padoT B
nabopaTopum.

VYmMmeer
IUIAHUPOBaTh U
MPOBOJIUTH
XUMHYECKHUH
SKCIIEPUMEHT.

Crocoben
MIPEIITIOKUTH
yCIIOBHUS
peaKIu, 4ToObI
OHa MPOXO/IUJIA B
3aaHHOM
HaIpaBJICHUH.

Ymeer
yaeOHo-
HCCIIEI0BATENbCK
WA DKCIEPUMEHT
Ha OCHOBE
OBJIAJICHUS
OCHOBHBIMHU
preMaMu
TEXHUKU paboT B
nabopaTopui.

CTaBUTDb

YmMmeer
OIPEAEIATh "
MpeJCKa3bIBaTh
XUMHNYECKHUEC n
¢buznyeckue
CBOMCTBA
MIPOAYKTOB
pEaKIuH.

Cnocoben
MPEUIOKUTH
YCIOBHS
PEaKIvH, C TEM,

CriocobHOCTE
OIlKCaTh
TEPMOJIUHAMHYECKU
€ ¥ KHHETUYECKHE
XapaKTEPUCTHKH
npoiiecca.

VYMeeT 1moab30BaThCs
XUMHYECKOM
OCyJ101,
pazOupatscs B
OIMCAaHUHU
1a00pPaTOPHBIX
METOIUK 51
BOCTIPOU3BONTH UX

Ymeet cobupath
YCTaHOBKH IS
MIPOBEICHUS
COOTBETCTBYIOIINUX
71a0b0paTOPHBIX
paboT U MOJIH30BATh-
Cs1 HEOOXOUMBIMH

npubopamu.
CrnocobeH  omMchI-
BaTh MEXaHU3MBI
peakuuit u
MPOIIECCOB B OO0IIEM
BUJIC u
NPUMEHUTEIBHO K
KOHKPETHBIM
YCIIOBHSIM.

76-
85




yTOOBI OHA
MIPOXOJIMJIA B
3aJaHHOM
HaIpaBJICHUN

YMeer cTaBUTH
yueOHo-
HCCIIEI0BATEIBCK
WH SKCIIEPUMEHT

Ha OCHOBE
OBJIAJECHHUS
OCHOBHBIMH
pHUeMaMH
TEXHUKH padoT B
nabopaTopuu.
Bnaneer CnocoOen Ha ocHoBe | 86-
HaBBIKAMU XAMHYECKOH 100
MPOTHO3UPOBATh | (OPMYIIBI
HaIpaBJICHUE IpeJICKa3aTh
peakiuy, HMCXOJs | PCaKkiiu, B KOTOPhIC
u3 COCTaBa | MOXET BCTYITUTh
Braneer CHCTEMBI U | ITaHHOE COeIMHEHHE
HaBBIKAMU CTpYKTYpHI
MPOTHO3UPOBATH
HarpaBJICHUE BCILCCTE.
peaKIiu, UCXO s
BazICeT U3 TEPMOJIU-
.. | HaMHYecKux Criocoben
(BbicOKMI) napaMeTpoB YCTaHOBHTH
.Bnaneer CTPYKTYpPY BEIIECTB,
XUMHYICCKUMU, COCTaB M CBOMCTBa
ONTUYECKUMH, COCTABIIOIUX
IEKTPOXUMUYEC

KUMU U IPYTUMHA
METOJIaMU U1
YCTaHOBJICHUS
CTPYKTYpBI
BEIIECTBA U
COCTaBa CUCTEMBI.

CHCTEMY BELIECTB HA
OCHOBE
Ka4eCTBEHHBIX
peakuui u
HACIOIb30BAHUS
(U3UKO-XUMHYECKUX
METO/IOB.




IIpumepHbIii nepeyeHb oueHOYHbIX cpeacTs (OC)

HpOMe)KyTO‘IHaﬂ aTTecrTanusa CTYACHTOB. HpOMC)KYTO‘-IHaH arrecranus
CTYACHTOB II0 JUCHUIINIMHC IIPOBOAUTCA B COOTBCTCTBUHU C JIOKAJIbHBIMH

HOpMAaTUBHBIMU akTamu J[BOVY u saBnsercs o0g3aTe

1. Ix3amen (CpeacTBO MPOMEKYTOYHOTO KOHTPOJISI) — BOIIPOCHI K

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

1. Ilpenmer u conepxanue «Duznueckoit U KOJUIOUJHOM XHUMHUH,
OCHOBHBIE pPa3Jcbl. 3HaYeHNEe IUCIHUIUIMHBI JUII MEIUIIMHCKOMN
OMOXUMUU U OXPaHbl OKPY>KAIOIIEH CPeJIbl.

2. OCHOBHBIC TIOHSATHS XWMHYECKOW TEPMOJMHAMHKH, IIEPBOE HAYao.
BuyTpeHnHsisi sHeprust U 3HTanbnug. Tepmoxumus. 3akoH [ecca u
CJIEACTBUS U3 HETO. TepMOXUMHUYECKUE PACUETHI.

3. Tunsl  kamopumerpoB. OmpeneneHne HSHEPreTHUYECKOW IIEHHOCTU
MUILIEBBIX TPOIYKTOB U TOILIMBA.

4. 3aBUCHUMOCTBH TEIUIOBOTO 3 (deKTa OT TeMIiepaTypsl, 3akoH Kupxroda.

5. Bropoe Hauamo TepMOAMHAMUKH. ODHTPONUS W TEepMOAMHAMUYECKas
BEPOSITHOCTH CUCTEMBI.

6. Xapaktepuctuuecknue (QYHKIIMA W TEPMOJMHAMHYCCKUE TOTCHIHAIIBI.
Oneprus I'mbbca wu  I'enpmrombma. XUMHYECKHM — TOTCHITHAI.
Tepmoaumnamuueckue HpaxkTopsl, ONpeACIISIONINE HapaBIeHUE TIpoIlecca.
BTopoe Hayano B OTKPBITBIX CUCTEMAX U B JKMBBIX OPraHU3Max.

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

8. M3meHeHrne KOHCTAaHThI PpABHOBECHUS C TEMIIEpaTypoll. YpaBHEHHE
U30TEepMBbI, H30XOpbl U U300apbl Bant-T'odda. Ilpunuun cmemenus

paBHoBecus Jle Illarense.



9. ®azossie paBHOBecus. [IpaBmiio a3 ['mO6ca u ero mpuMeHeHne. AHaIN3
¢$a30Boil TUarpaMMBbl COCTOSIHUS BOJIBI.

10.3akonb1 Payns. D0ymirockonust U KpUOCKOIUS U UX IPUMEHEHHE.

11.Judpdy3uss u ocmoc B pactBopax. OOpaTHBIE ocMoOC. 3HaueHUE
OCMOTHUYECKOTO JIaBJICHUS Jii OWOJIOTHYECKUX U TEXHOJOTMYECKUX
MPOILIECCOB.

12.B3aumHas pactBopuMOCTh xkuakoctedl. [lepsriii 3akoH Kownoanosa.
JucTumsuus IBOMHBIX cMeceil. PekTudukarus.

13.A3eoTponHbie cMecH, UX IPUMEHEHHUE U METOIbI Pa3AciIeHUsI.

14.0OrpannueHHO pacTBOPUMBIC JKUIKOCTH. [Ieperonka ¢ BOASHBIM ITapoM.

15.3axon pacnpenenenuss Hepucra-lllunoBa. Dkcrpakiuss u  (HakTopsl,
BIMSIONINE HAa CTENEHb SKcTparupoBaHus. l[Iporecchl IKCTpakiuu B
TEXHOJIOTHH.

16.PactBOpBI 251eKTpOAUTOB. [IpUUMHBI OTKIOHEHHS OT 3aKOHOB Payns u
Bant-I'opda B pacTBOpax CHIBHBIX 3JIEKTPOIUTOB. M30TOHMUYECKUit
koadurent. Cnadbie 27eKTpoauThl. 3aKkoH pazdaBienus OcTBalib/a.

17.OCHOBHBIE TIONOXEHHSI TEOPUU PACTBOPOB CHIIBHBIX JJIEKTPOJIUTOB
JHlebas u T'tokkens. Monnas atmocdepa, 3¢ EKTh TOPMOKEHUS HOHOB.
AKTUBHOCTH, KO3 (PHUIIMEHT akTUBHOCTH, MOHHAS CHJIa pacTBopa. Pacuer
CpeHEro 3Ha4eHUs! KO3 (ULIMEHTAa aKTUBHOCTH.

18.2OneKTponpoOBOAHOCTh  PACTBOPOB  DJEKTPOJIUTOB.  YIenbHass U
HKBHUBAJICHTHAs AJIEKTPOTIPOBOIHOCTh. 3aKOH HE3aBUCHMOTO
nBIWKeHNUs MOHOB Kombpayma. [TonBUXHOCTH, a0CONIIOTHBIC
CKOPOCTH JBMKEHHUSI HOHOB M YKCJIa TIEPEHOCA.

19.Metoapl ompeAeneHus: AIEKTPONPOBOIHOCTH. KOHAYKTOMETpUsS U ee
IpUMEHEHUE.

20.0nextpoansie noteHuansl U JJIC. Konrtaktueii, nud@y3uoHHBIA H

AJIEKTPOIHBIN MTOTEHIUAJIBI B TAJIbBAHUYECKOU LETIH.



21.MexaHu3M BO3HMKHOBEHUS JBOWHOTO 3JiekTpudeckoro cios (JI2C) Ha
mexdaznoit moepxnoctu. Ctpoenne [IDC. dDaktopsl, BIMSIONINE HA
BEJIMYMHY Y 3HAK AJIEKTPOJHOTO MOTEHIIUATIA.

22 .V3mepeHue 3IEKTPOAHOro moTeHruana. CTaHIapTHBI BOAOPOIHBIN
ANEeKTPO. Psii cTaHAapTHBIX AIEKTPOJHBIX MOTEHIIMAIOB U BBIBOJBI U3
HETO.

23.Ypasuenue HepHcra a1 pacuera 37€KTPOJHOTO MOTEHIIAANA.

24.Tunsl 2JIEKTPOXUMHUYECKUX (TalbBaHUYECKUX) mienei. [IpuHuun padoTs
U CXeMbl XUMHUYECKHX, KOHIEHTPAUMOHHBIX UM  OKUCIHUTEIHHO-
BOCCTAaHOBUTENBHBIX Lieneu, pacuet J/C.

25.Knaccudukanusi 37eKTpoAoB. IAEKTpoasl 1-ro, 2-ro U 3-TO POJIOB.
CrangapTHbIC U HHAUKATOPHBIE SNIEKTPO 6L, [IprmMepsr.

26.X10pcepeOpsAHbIil, CTEKISIHHBIA W HOHCEJIEKTHBHBIE 3JEKTPOABl U MX
NpPUMEHEHUE.

27.Xumudeckass kuHeTnka. CKOpPOCTh peakuuu (CpeiHsss W HCTUHHAS).
®daxTOpHl, BAUSIONINE HA CKOPOCTh PEAKIIUU.

28.3aBUCUMOCTh ~ CKOPOCTH  pEaKkIMd OT  KOHIIEHTpAalMUd. 3aKOH
nerictByronux macc (3IM). KoncranTta ckopoctr. OCOOEHHOCTH
npuMmeHenus: 3JIM 115 reTepOoreHHbIX MTPOIECCOB.

29.Kunetnyeckass kimaccuukamusi  peakudid MO MOJEKYJISIPHOCTH U
nopsaky. Peakuuu HyneBoro, mepBoro u BToporo mnopsakoB. [lepuon
MOJTyTIPEBPAICHU

30.3aBUCUMOCTh CKOPOCTH PEAKIMU OT TeMIeparypbl. Teopusi aKTHBHBIX
coynapenuiit Mmonekyn (TAC). DHeprus aktuBauuu. AHalW3 ypaBHEHHUS
Appennyca. OcHOBBI TeopHuH akTuBHpoBaHHOTO KomIuiekca (TAK

31.Cnoxuble peaxkuuu. [lapannenbHble, mocieoBaTeabHbIE, O00paTUMBIE,
COIPSKEHHBIE U KOJeOaTeNbHbIE PEaKluu.

[lenHbie 1 GOTOXUMHUECKHE MTPOIIECCHL., X POJIh B XUMHUH )KUBOTO U B

TCXHOJIOTHH.



32. Karanuz. O61mue npuHLHUIIBI KaTanu3a. [ OMOreHHbIN, TeTepOreHHbIN U
MUKPOTETEpOTreHHbIN Katanu3. OCcOOeHHOCTH TOMOTEHHOTO U
reTeporeHHoro katansa. GepMeHTaTUBHBIN KaTallu3 U €ro MPUMEHEHUE
B MEJIULIIHE.

33. OcoOEHHOCTH  KOJUIOMJTHOTO COCTOSIHHSI — BemecTBa. Kiaccudukarus
mucnepcHbix  cucteM (JJC) mo cTemeHM AMCIIEPCHOCTH, arperaTHoMy
COCTOSIHMIO a3l U Ccpelnbl U MexdazoBoMmy B3aumopeicteuio. [lonsTHe
yIEIbHON TOBEPXHOCTH.

34. MunemnsipHas Teopus CTpOeHHs dYacTull JHopoOHBIX 3omeil. [Ipasuio
[Taneta-®dasinca. Cxema cTpoeHus U (opmyia MUIEIUIHIL.

35.  Meroasl nonyuenus JC, ponab ctaOunn3aTopoB. SIBieHre NeNTU3AUH.

Jnanus, 3eKTpoauanu3 U yiabTpaguibTpauusa Kak MeToasl ounctk [IC, ux pois

B T€XHOJIOTHHU. ['emoananms.

36. IloBepxHOCTHas 3HEPrus U NOBEPXHOCTHOE HATSKEHUE HA IPAHMIIEC pa3zena

¢da3. Bunpl copOuuu, npupoaa COpOIMOHHBIX CHII.

37. N3otepma MOHO- ¥ TOJUMOJICKYJSIPHOM — ajcopOmuu. YpaBHEHHE

OpenHmxa.

YpaBHeHHEe MOHOMOJIEKYIISIPHOU afcopOiiuu JIsSHrMIOpa 1 ero aHajus.

IIpoueccel ancopOLMK B XUMHUH KUBBIX CUCTEM U B TEXHOJIOTHH.

38. AgncopOuus Ha TpaHHIE KUAKOCThb-ra3. DyH/IaMEHTaJIbHOE YpaBHEHUE

['n66ca u ero anamu3. IloBepXHOCTHas aKTUBHOCTb, MOBEPXHOCTHO-AKTHUBHbBIE

BemiectBa (IIAB) B XumMuH )KUBBIX CUCTEM U B TEXHOJIOTHH.

39. MukporeTeporeHHble CUCTEMBI (CYCIIEH3UH, SMYJIbCUH, TIEHBI, a3P0O30JIH,

MOPOILKH, NACTHI U Jp.), 0COOEHHOCTH UX CBOMCTB. MUKpPOTE€TEpPOre€HHbIE CUCTEMBbI

B MIPUPOJIE, UX TPUMEHEHUE B MEIUIIMHE.

40. Ocobennoctu cBoiicTB pactBopoB BMC. BizaumoneiicteBue BMC ¢

pacTBOpHUTeNleM, TEpMOJWHAMUKA W KHHETHKA TMIPOLIECCOB HaOyXaHHs U

pactBopenusi. Crenenb HaOyxanus. Koutpakuus. Temiora U JaBlieHUE

Ha6yxaHI/IH. Hpoueccm Ha6YXaHI/I$I B XUMHUH XMBOI'O U B TCXHOJIOTHNH



Hapymenne ycroiiuuoctu B pactBopax BMC. BeicanuBanue. JInoTpomnHbie
psaabsl noHOB.  3amuTHOe nerictBue BMC. buosornueckoe U T€XHOJIOTHYECKOE

3HA4YCHUC KOJIJIOH,ZIHOﬁ 3aI1IUTHI.

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

JIBOY u sBruseTcs 00s3aTeIbHOM.

IIpuMepHbIi epedyeHsb oueHOYHBIX cpeacTs (0OC)

|. YcTHbIit onpoc.

1. Cob6ecenoBanue (YO-1) (CpeactBo KOHTpOJi, OpPraHU30BaHHOE Kak
cnenuanbHas Oeceia mpenogaBaTeds ¢ OOy4arOUIMMCS Ha TEMBbl, CBS3aHHBIE C
U3y4aeMoil JUCIUIUIMHOW, W pAacCUYMTAaHHOE Ha BBIICHEHHE oO0beMa 3HaHUMN
oOyuJarolerocs: o ONpeieIeHHOMY pa3liely, Teme, npodieme u T.1.) - Bonpocsl
1o TeMaM/pasjenam AUCHUTIIAHEI.

2. Kontponwsnas pabdota (ITP-2) (CpenctBo KOHTpOJIS, OPraHU30BaHHOE Kak
caMoCToATeNbHAsg pabdoTa O00y4alolMXCs MO TeMaM Kypca M pacCYMTaHHOE Ha
BBISICHEHHE O0beMa 3HaHWI 0OydYaroulerocs 1o ONpeAesieHHOMY pas3felly, TeMe,

poOsemMe | T.1.) — 00pa3Ibl BAPUAHTOB KOHTPOJIBHBIX padoOT

3. KomnokBuym (YO-2) CpenctBo KOHTPOJISL yCBOCHHS y4eOHOTO MaTepuana
TEMBI, pa3jielia Wi pa3/ieJIOB TUCIUIUIMHEI, OPTaHU30BAaHHOE KaK yueOHOe
3aHATHE B BUJE coOece0BaHms MpenoiaBaTes ¢ o0yJarmumucs) - Bompockr mo

TeMam/ pasaciiaM JUCHHITIINHBI



Pa3HoypoBHEBBIE 3aga4U, PEKOMEHIYEMbIE ISl CAMOCTOSITEIbHOM

paboThl 0 «PU3NYECKON U KOJIOUTHOH XUMUSN»:

1. MHorue MUKpOOPTaHU3MBI, BKITIOUAs! IPOMKIKH, MTOJIy4at0T HEOOXOTUMYIO
HHEPIHIO B pe3yibTaTe COpa)KMBaHUS TIIFOKO3bI B ATAHOI:

CsH1206 (Kp) — 2 C,HsOH ()K) +2 CO, (F)

Brraucianre Kom4uecTBO TEIOTH AH ° , KOTOPYIO APOKIKHU ITOJYUarOT U3 1 monb

TITI0K03b1. CpaBHHTE MOTyYSHHBIH pe3ynbTar ¢ AH° peakimu:

CeH1206 (kp) + 6 O2— 6 C Oz (r) + 6 H,0 (k). lanuble 11st pacyéToB

BO3bMUTE U3 TaO. 1 [Ipunoxxenus.

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 CH,+Cl, = CH5CI + HCI CHsCI (F) +3/20,= CO,+ H,0O ()K) +
HCI - 687,0 x1x

H, + % O,= H,0 (k) — 285,84 k]I
¥2Hy + 14Cl, = HCI - 92,5 ]Ik
CH4+ 20,= CO, + 2H,0 (x)-890,31 x/Ix

3 2C +2H; = CyH,y CoHa + Hy = CgHs — 136,95 x/Ix
CoHs + 7/2 O, =2CO, + 3H,0 (k)
—1559,83 K]k

C + O,=CO0O,—- 393,51 /I
H, + % 0= H,0 (k) — 285,84 k]I

4 N, + 3H, = 2NH; 2H, + O,=2H,0 ()K) - 571,68 kJIx




4NH5+30,= 6H,0 (}K) + 2N,
—1530,28 x/Ix

5 —14. Bpruncnure CTaHAAPTHYIO TEIJIOTY 0OPa30BaHUS COCIUHEHUS

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

(cm. Ta6m. 2 Tpunoxenns) npu T = 298K u p = 1,0133*10° I1a. [TpuHATE, 9TO
npoaykThl cropanust CO; (1), H2O (k) u Ny (r). Temnotst cropanus C u Hp

COOTBETCTBECHHO PaBHBI:
C (rpad.) + O2= CO, — 393,51 x/I>x/MOIb

H, + % Oz = H,0 (k) -285, 84 xJIx/Moib

Tabnuna 2
3agaua BemectBo 3agaua BemectBo
5 CeH14 (T) — rekcan 10 CH4ON; (kp) — MmoueBHHA
6 CsHs (5x) — OeH30 11 CeH7N (k) — anumuH
7 C3HgO3 (k) — rimutiepuH 12 C12H22011 (xp) — caxaposa
8 CioHs (xp) — HapTaMH 13 C2H7N (r) — numeTnnamun
9 CsHeO (xp) — denon 14 CsHsN (k) — mupuaun




15 - 24. Beruucnute AG (3Hepruto ['m66ca) u AF (sHepruto ['eabMmrosnbia) ass
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 3angava YpaBHeHHE
15 CaCy(t) +2 H,0 (k) — 20 COz+4H; = CH, +
CoH, + Ca(OH)z +2H20(F)
16 2C0O, =2C0O + O3 21 CO + 3H; = CH4 + H20(k)
CoHs= CoHs+ H CHs+ CO,=2CO + 2H
17 oM = CoHa+ Ho 99 4 2 2
18 C+HO(r) =CO +H; 23 CO + H,O(k) = CO2+ H;
Mg COs (xp) = MgO (xp) +
24 CO
lg | 2H2+CO - CH:OH (1) ?

25. Vcxomubie KoHIleHTpanuu okcuaa azora (1) u xjgopa B roMOreHHOH cucTeMe
2NO + Cl, & 2NOCI cocrasnstor coorBerctBeHHo 0,5 u 0,2 monbs/ame.

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

26. Ilpu temmeparype 550°C wu pasHoBecHOM maBnenmu 1 atm (101,3 xIla)
crenenb aucconuanuu Gocrera COCI, Ha okcua yriepona u xjiop paBua 77%.

OnpenenuTh 3HaUYeHUs KOHCTAHT paBHOBecua K, n K.

27. Kakylo maccy caxapa clieqyer pactBoputh B 500 cM® BOJBI, 4TOOBI TIOTYYHUTh

pacTBOp, U30TOHUYHBII MOPCKOI BOJE C OCMOTHYECKUM JIaBIICHUEM 2,7 aTM MpHU

20°C?



28. Ompenenute, W3 CKOJBKHMX aTOMOB COCTOUT MOJIEKYJia CEpbl, €CIu
TeMmIleparypa KureHus pactsopa 4,455 r cepsl B 50 r 6ensona Ha 0,891° C Bbime
TEeMIIepaTypbl KHUIIEHHS YHCTOro OeH3ojia. DOYITMOCKONMUYEeCcKas IMOCTOsSHHAsS

Oenzona paBHa 2,60 rpaa/mMob.

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

IPH MX CMELIECHUH HOYYUTh PACTBOP, KpUCTAM3upyromuiics npu - 20°C?
Kpuockonuyeckas mocTostHHast BoJibI paBHa 1,86 rpai/mMoiib.

30. Kposb yrkonoca 3amepsaer mpu -0,51°C. IpuHMMas IJIOTHOCTH ILIa3MbI

KpOBH paBHOM 1 r/cM3, paccunraiite e ocmoTnueckoe aapienue mpu 34°C.

31. BoaHeblit pacTBOp anudaTUYECKOTO CIHUPTA, coaepkamuid 6,55 T BeliecTBa B
500 r Boasl, 3amepsaer mpu - 0,53°C. O kakom crmpre uuér peusr? Kakosa

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

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

ciaemyromue ganupie (C B kMous/ Mo):
(O : 3703 (U 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,

OMHUCHIBAIOIIEH 3aKOH pacipeaesIeHusI.

33. Kpusas naBneHus mapa cMECH BOJBI U a30THOM KHCIIOTHI 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 CWIy J M cpeqHUE HMOHHBbIE KOA(DPPUIUEHTHI

aKTUBHOCTH y* (mo ypaBHeHuto JleGast u ['TOKKensl) CHUIIBHBIX AJIEKTPOJUTOB B

BOJHBIX pacTBopax (Tadm. 4).



Tabmuna 4

3amaua CocTaB pacTBOpa M KOHIIEHTPAIIUsI, MOJIb/KT' BOJIBI

34 0,005 m CaCl,

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

36 0,01 m KCIO; Ber
HUCJI

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

IIEHTPALMI0 MOHOB Bojopoga M PH BogHoro ykcycHoil kucnotel mpu 25°C,

conepxareii 0,1 kmons/m3, ecn K, =1,80 -10°°.

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

cootBeTcTBeHHO 0,5 MOIb/IMS.

40. B/1C uemm:
Cranpaptaeii | KCI ‘ ‘}Kenynoqﬂmﬁ BoaopoaHsIii
BOJIOPOJIHBIN  (HACKIILL.) COK SIEKTPO]
371EKTPO/]

paBHa 0,082 B. Onpenenute pH xenygodyHoro coka.

41 — 45. TlpuBeguTe CXeMy 3JIEKTPOXUMHUYECKOTO (rajibBaHUYECKOI0) dJIEMEHTA
(Tabm. 5) m paccmoTpuTe peakiuu Ha 3nekTpoaax. Paccuuraiite 3nauenus D]IC,
MaKCUMAaJbHOW 3JEKTPUYECKONM pabOThl M KOHCTaHThl PABHOBECHUS MpolEcca
(ycnoBusi craHgapTHbIE). 3HAYEHHUS CTAaHAAPTHBIX AJIEKTPOIAHBIX IMMOTEHIMAJIOB

METaJIJIOB TIpuBeIeHbI B Ta0J. 3 Tlpunoxenus.

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

nepuo/ noJiypacnaja.

47. Tlpn xpaHeHuu OuoIpenapara yCTaHOBJIEHO, YTO KOHCTaHTa CKOPOCTH €ro

-1

pasnoxenuss pu 20°C cocrasmser 1,5- 10° ¢!, Omnpememure cpox xpaHeHUs

Karcyn Ouompemnapara (Bpemsi paznoxenus 10% BemectBa) TMpu  3TOM

TeMIepaType.

48-52. B 1abn. 7 npuBeAeHBI 3HAUCHUS] KOHCTAHT CKOPOCTEH peakiuu k, u k, mpu
TeMmneparypax tu t,. BelunciuTe KOHCTAHTY CKOPOCTH 3aJIaHHOM pPEaKIUU MpHU
TeMIlepaType t, M ONpeaesiuTe, CKOJIbKO BEIECTBA MPOPEarupoBajo K MOMEHTY
BpEMEHU 7, €CIIM HauaabHas KOHLEHTpaius BemecTBa C,(Mons/M®). HawanbHblie

KOHOCHTPAOWH PCarupyrommnux BCIICCTB OAMHAKOBBI, IIOPAJAO0OK PCaKIIUH CUUTATH 110

MOJICKYJISIPHOCTHU.

Tabmura 7

0 T, MUH
3anaua Peaxius t,, C ’
t, °C k, t, °C Kk, 3




48 | 2HI=H; + I, 356 |8,09-10° | 389 | 0,000588 | 374 | 68
49 | 2NO + O,=2N0O; 0 0,00363 | 86 0,0112 50 40
50 |2NO,=2NO + O, 600 83,9 640 407 620 | 60

51 | (CHz)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
npolecca okuciaeHus xupa Ha 9,6 x/Ixx/mMons npu -7°C. Bo ckonbko pas (M B

KaKyl0 CTOPOHY) aHTUOKCHUJIAHT U3MEHHII CKOPOCTh Mpolecca?

54. Jlenatypaiusi HEKOTOPOTO BHpyca SIBISIETCS MPOIIECCOM IMEPBOTO TMOPSAKA C
sHepruell aktupaiuu 630 kJ[k/Monb, nmepuon mosdypacnaga supyca npu 30°C
paseH 5 uac. UeMy paBeH nepuo noaypacnana mpu 50°C?

55. PaccuuTtaiiTe, Kakoe KOJUYECTBO AKTUBUPOBAHHOIO YISl HEOOXOAUMO IS
ouricTku 500 M3 CTOYHOM BOIBI OT COEAMHEHUN PTYTH C KOHLIEHTPAIUeH

0,047 mr/am® o mpenensHO momyctumoii konnentpauun (I1JK), pasHoi
0,005 mr/om3. Y nenbaas agcop6uus prytu Ha yrie pasHa 0,016 mr/r.

56. OO01mas MoBEpXHOCTh aJbBEOJI JICTKUX YEJIOBEKA COCTABIIIECT B CPEAHEM

92 Mm% Kakoe 4YMCIO MOJEKYJ KHMCIOPOAA MOXET —aJCOpOMpOBATLCS HA DTOM
TIOBEPXHOCTH, €CJIU IUIOLIA/b, 3aHUMAaeMas OJHOM MOJEKYJIOH KHCIOPOJa, PaBHA
21:102° M2? PaccunTaiitTe BeNMUnHY yAEIbHON aicopOLHU KUCIOPOAA B MOJIB/M>.

57--62 . TlpuBectu hopmyry MUIIEIUIBI 3015, TOTYYEHHOTO TPU CIUBAHUU BOJI-
HBIX pacTBOPOB BellecTBa A U HEOObIIOTo N30bITKA BeecTBa B (Tab:m. 9). Kakue
WOHBI B IAaHHOM cCITy4ae SIBJISIFOTCS TIoTeHInanonpeaenstomumu’? Kak pacnpene-
JISTFOTCS. IPOTUBOMOHBI MEXTY aICOPOIIMOHHBIM U T y3noHHBIM crnosmMu? K




KaKOMY 3JIEKTPOAy OyIyT ABUTaThCs KOJUIOUIHBIE YACTHUIIBI 3TOTO 30151 TPU
anexTpodopese? [IporsBeeHns: paCTBOPUMOCTH MajJOPaCTBOPUMBIX BEIIIECTB
npuBeIeHBI B Ta0. 10

Tabmura 9
3agaua A B
57 AgNO; K>S
58 NaOH Be(NO0s),
59 BI(N03)3 Na,S
60 K>S Hg(NOs).
61 Pb(NO3)2 Na3P04
62 TI N03 KszO4

Tab6mauma 10

[IpousBeneHus paCTBOPUMOCTH MAJIOPACTBOPUMBIX BemecTs npu 20°C

AQ:S 6,0-10°0 HgS 1,610%2
Be(OH), 6,3-1022 Pb3(P04): 8,010
Bi S 1,0-1072 T1,CrO, 9,810

63. 301b HoaKMaA cepebpa HOIYYEH IIPH MIOCTEIIEHHOM H00aBieHun K 20 ey

0,01 M pacreopa noauzaa kammsa 15 cm®  0,2%-Horo pactBopa HUTpaTa cepedpa.
Hamucate gpopmyiry Mutiesipl 00pa30BaBIIETOCS 30715 U ONPEICTUTh HallpaBICHUE
JBIDKEHUS €r0 YaCTUIl B AJIEKTPUIECKOM Tmose. [[10THOCTh pacTBOpa HUTpaTa ce-

pebpa paBHA €IUHULIE.



64. Berurcnure 1Mo ypaBHEHHIO CETUMEHTAIINN TUAMETP YaCTHII CEPBI, OCEIAIOIINX
B BOJIHOI Cpejie, IPH YCIOBHH, YTO CKOPOCTH oceanus pasHa 3,24-10° m/c, a
nocrosiuaas Crokca 1,1-10%; Ha3oBuTe cucTEMy, K KOTOPOIl OTHOCHTCS TI0
pa3Mepy JacTHuI] JaHHAs TUCTIEPCHUS CEPHI.

65. Mcnonb3ys ypaBHEHHE CEAMMEHTAMOHHO-AN(HY3HNOHHOTO paBHOBECHS,
paccuuTaiiTe BHICOTY HaJl MOBEPXHOCTHIO 3€MIIH, HA KOTOPOM 9MCIIO YacTull B 1 M3
a’p030J1s YrOJIbHOM MBUIM YMEHBIIUTCS B 4 pa3a, eciu paanyc cepruuecKux
yactun cocrasiser 10® M, mrotrocTs wacTun — 1,2 r/cM® ; IIOTHOCTBIO BO3IyXa
MO>KHO ITpeHeOpeYb.

66. [Ipu ynpTpaMHKPOCKOITMYECKOM UCCIEAOBAHUH THIPO30JIs cepedpa B KIOBETE

wiomaneo 5,4-10% m? u rmy6uHoi mydka ceera 2,5-10* M nogcunrano

2 yacTubl. Paccuurtars cpeHION IIMHY pedpa 4acTull, IPUHUMas uX GopMy 3a
Kyondeckyro. Konnentpanus 3oms 20-1072 kr/m3, IioTHOCTS cepedpa

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 rccnenoBaHny 307151 METOIOM MOTOYHOM YIBTPAMUKPOCKOIIAN
Jlepsruna — Bnacenko B 00beMe 30714 V M3, IPOTEKIIEM Yepe3 CUETHOE T10JIE
MHUKPOCKOTIA, TIOACYUTAHO n acTuil. OnpeaenuTe CpeJHuid pa3Mep YacTHII 10
TaHHbBIM Ta0I. 11

Tabmnma 11
3amau | Xapaktepuctuka |V-10%, C, p-103, |Cpennuit
a 30714 M n s |xo/M®

KI/M r v |

68 |MacnsHbli TyMaH 1,33| 50 25.106 0,9 |Pagmyc




69 |I'mmposomns cepsl 2 100 |6,5-10° 1 |«

70 |BonsHoli TymMaH 3 60 15-10°® 1 «

71 | T'mapo3oib 30510Ta 1,6 70 7-106 19,3 |PebGpo kyba

72 |MacnsHblii TyMaH 1,5 53 21-108 0,92 | Pamuyc

73. Beruncnure C-MOTEHIIMA KOJUTOMIHBIX YaCcTHUIl CYJIb(PUaa MBIIIbIKA B BOJIE,
ecsu nipH >rexTpodopese 3a 180 ¢ rpanuna cmectunack Ha 5,4-1072 m. I'paguent
sHemmHero nous 8-102 B/m, Baskocts cpexasl 1072 Ia-c, a ee audnexTpuueckas
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,
npunoxxenHas BHemHss DJ(C 120 B, paccrosaue mexnay snexkrpogamu 0,40 m,
Ba3kocTh 4,5-10° Ia-c, a koo puuuent Gopmel yactun pasen 0,67.

75. OnpenenuTte MOPOT KOATYJIAINH 3071 OKCUJIA ATFOMUHUS, €CITU 3TOT
IpoIiecC TPOMCXOIMT IpH Jo0asienny 50 cM® Xpomara Kanusl KOHIEHTpauei
0,01 xkmous/M> k 102 M3 30m111.

76. 3016 TUAPOKCHAA MeaH TonyueH rpu ciuanuu 100 cm® 0,05 H pacTBopa
rugpokcuaa Hatpus u 250 cm® 0,001 B pactopa HuTpaTa meau (11). Kakoii us
anekrposntoB: KBr, Ba(NOj3),;, MgSO4mmm AlCl; OyaeT iMeTh 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 xkodddunment muddysun caxapossl CioH20011 mpu 15°C.
[InotHOCTL caxapa 1,587-10° kr/m3, Baskocts pactBopa 0,001 Ila-c, monexymy
caxapa MOKHO PAaCCMAaTPUBaTh KaK CHEPHIECKYIO.



80. PaccumTaiiTe MOJICKYJISIPHYIO MacCy TIOJWBHHHIIAIIETaTa B alleTOHE,
IIOJIB3YSICh TaHHBIMUA BUCKO3UMETPHUUYECKOIO METOA!

KonuenTpanus pacteopa C, kr/m® 1,0 3,0 5,0 7,0

VY nenbHast BSI3KOCTh PacTBOPa My, 0,14 0,465 0,84 1,3

KOHCTaHTHI k=4210° o =0,68

81. Onmnpenenure MONEKYISIPHYI0O MacCy OTHILEUIIONO3BI B TOJYOJIE,
UCIIOJIb3YA JIAaHHBIE BUCKO3UMETPUUYECKOTO METO/1A:

KonuenTparus pactsopa C, kr/m° | 2,0 4.0 6,0 8,0 10,0

[IpuBeeHHas BA3KOCTD Ty, /C 0,163 | 0,192 | 0,210 | 0,240 | 0,263

KoHcTaHThI k=11,810° o = 0,666

82. Onpenenure MOJEKYISPHYIO MacCy MoJuaMuia B M-KpE30Jie, MOJb3YsCh
AKCIIEPUMEHTAILHBIMH IAHHBIMU METO/Ia YIIbTPALICHTPUDYTHPOBAHUS

KonnenTpanus pacteopa C, kr/M® (0,5 1,0 |15 (20 [3,0 |40
Koucranra cequmenTanuu S 0,526 10,444 (0,426 |0,376 {0,325 (0,283
KoHCTaHTBI k=81,7-103 B=0,45
Pacuersl mposectw mno ypasHenumio So = KMB, rme Sy — koncranra

CeJIMMEHTAIINU IpU OECKOHEYHOM pa3BeaeHuu, T.€. mpu C — 0.



IMPUMEPBI PEHIEHUSA TUITOBBIX 3ATAY

3angaua 1. Onpenenure AH, AU, AF, AG, AS tipu cTaHZapTHBIX YCIOBUAX JIJIS
peakiuu

CoHy + 2H20()K) = CH3COOH()K) + Ho.
HGO6XOI[I/IMI>IG JAaHHBIC B354Tb U3 CIIpAaBOYHHUKA.

BemecTBo C2Ha(1) H20(x) CHsCOOH(x)  Ha(r)

AHY ,65-107°, Jlk/kmons 226,910  -286,043  -487,367 0

S94g-107%, Jlx/(xmonp-K) 200,963 69,990 159,943 130,680

Pewenue. Onpenensem temnoBoid »pdext peakumun npu 298 K,
BOCIIOJIB30BABIIUCH CJIEICTBUEM U3 3aKoHa ['ecca:

AH298 =X (AH (2)98)06p.np0z1.pea1<u1/11/1 -2 (AH ggg)o6p.ncx.pea1<unu =
= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° JT/kMob,

AU = AHpgg — pAV = AHy9s— ANRT.

IIpu pacuere AU yuuThIBaloTCs cTeXMOMETpUUYECKUe KOA(DOUIIMEHTHI TOJIbKO
ra3000pa3HbIX BEIIECTB:

An=ny —ng, =1-1=0.

o _ o .
CrnepnoBatenbHO, AH5qq = AU5qq;



Asggs = Z(Sggs) 2 =

—Z (SZ 98 )
TIPOJL P CaKIUI MCX.BEIIECTB

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

AG =-142,191-10° — 298(-50,023-10%) = -127,284 JI:x/xMOIb.
CnenoBarenbHo, AFgg = AGagg = -127,284-10° Jx/kMoutb. Peakuus BO3MOXKHA.

3agaua 2. Beruucnure crannmaptHyro sHepruto ['mb66ca AG° m ompenenuch
BO3MOKHOCTh CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIINHN:

CsH1206(Bom) + 604(T) = 6CO4(T) + 6H,0(k)

AGYgg, KIk/MOs  -917,0 0 -394,37 -237,23

N3menenue sneprun ['n60ca peakiuu BEIYUCIUM 110 hopMmyJie:
AG® = Zv,AG! - Zv,AG],
I'JIC UHICKC | OTHOCUTCS K MPOAYKTAM PEaKIiH, a | — K HICXOIHBIM BEIICCTBAM.

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

AG°® = -2872,6 xJ[x/Momb, T.e. AG® << 0, peakiiusi BO3MOKHA.



B oOpaTHOM HampaBiIeHHH CaMOTPOW3BOJIBHO MPOTEKATh PEAKIUS HE MOXKET,
HO oHa uAET mox naeiictBueM sHeprun CoyHIIa B TPHUCYTCTBUH XJIOpoduiuia
(boTocunTeE3).

3agaya 3. Omnpegenure M3MEHEHHE 3HTponuu mnpu nepexone 2 kr HpO
p = 1,0133.10° I1a B map. Y aenbHas temnora ucnapenns | = 2260,98-10° Tx/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
Ag = 492196-107 12,123-10° JIx/K.
273+100

3amaua 4. [1pu 400°C 2,5 r COCly, yactruno auccormupytoiiuit Ha CO u Cly,
sanuMaer 00wéM 1,7-10° M3, nmaBnenme 1,01325-10° ITa (1 arm). Paccuwmraiite
CTETICHB JIUCCOIMAIINK OL M KOHCTaHTy paBHOBecus K.

Pewenue.

COCl, <> CO+Cl,

1-a a

pV = nRT;
1,7-103- 1,01325-10° = n8,314(400 + 273)10°;

G L7 :107°.1,01325-10°
8,314-673-10°

=0,0308-10"° kMO,

Mosnspuas macca COCl; paBra 99, T.e. B cucreme ocrena %(l—oc) MOJIb

WIN E(1— a )10~ kMomb, a CO u Cl, mo éoc MOJIb WJIU Ea -107% kMoJIB.
99 99 99



JUis onpeesieHus oL COCTaBIIsIEM YPaBHEHHE

25
99

(1—a)+ 2%0@ = 0,0308(0,0308-107 kmoB).

o
99 99 99 99 99

25_25,,25 25 25 oo

. 0.0308-0,02525 _ 0,00555 _
~0,02525 0,02525

1

Onpenensem Ky,

Posu = Pcoci, T Pco T Pa,

TI€ Posm — OOmee naBneHue pasHo 1,01325-10° Ila. Yucno momeil mocne
JUCCOLMAITUIH N PaBHO:

n=1-a+oa+a=1+a.

HaXOI[I/IM IMapuruaJabHBIC IABJICHWA KOMIIOHCHTOB!

Pco =Pci, = mpom;



_ PcoPai, o °plsd+ ) o

K, = = = Posu =
" Peoc, (+0)(l-0)p,, L-atT
2
=%021,01325-1o5;

1-0,220

5
K, = 0.0484- 101325107 _  05153.10° = 5154 T,

0,9516

3amaua 5. Beruncnuts gasnenue mapa 10%-ro pactBopa moueBuHbl CO(NH2)2

pu 50°C. JlaBnenne napos Boasl mpu 50°C pQ =12 320 H/m?.

Pewenue. CornacHo 3akoHy Payisi OTHOCUTENBHOE MTOHMKEHUE TABJICHUS TIapa
pPacTBOPUTENSL HAJ PACTBOPOM PABHO OTHOIIEHHUIO YMCJIA MOJEH PacTBOPEHHOTO
BEILECTBA K CYMME YHUCJIE MOJIEH paCTBOPUTENS U pACTBOPEHHOTO BEIIECTBA!

pg\_pA: nb :NB

0
pA na+nb

rie Py — JaBJICHUE Mapa HaJ YUCTHIM PACTBOPHUTEIEM IIPH JAHHOW TEMIIEPATypE;

pA — NapuMalibHOE JABJICHHE Mapa pacTBOPUTEISI HAJl pACTBOPOM IPU TOM ke
TeMIEepaType; Np — YUCIO MOJIEH pacTBOPEHHOTO BELIECTBA; Ny — YUCIO MOJIEH
pacTBOPUTEIIA.

B 100 r 10%-ro pactBopa moueBuHbI conepxkutcsi 10 r moueBuHBI U 90 T
BOIBL: Mconp,y, =60; My o =18.

OnpenensieM 4uciao Mojedl mMoueBuHBI (Np) U Boabl (Ny) B 100 r 10%-ro0
pactBopa.

ng :£20,167 MOJIb; N, =%:5 MOJIb.

N3 3axona Payns cnenyer, 4to

=11922 H/m?

0
0 —pt npAnb _ 1390 12320-0167

. N 5167



3apauya 6. Beruucaure temmnepaTypy 3amep3anus 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 TTOHUKEHHE TeMIIEPaTyPhl 3aMep3aHus

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

Temmneparypa 3amep3anus uuctor Boabl 0°C. CnepgoBaTenbHO, TEMIlEparypa
3amep3anus 15%-ro pacTBopa caxapa paBHa:

0-0,96° = -0,96°C.

C =1,03-10"* momp->.

3apavya 7. 'ambBaHUYECKHUI AJIEMEHT COJICPIKUT MEIHBIM ((pOCUZ+ =0,337 B)

/Cu

U KaJIMHEBBII (q)g 42+ /cd =-0,403 B) anektpoasl. IlpuBenure ypaBHEHuE,

BbIpaxatoiiee 3aBUCUMOCTh OJIC OT aKTUBHOCTHM HMOHOB, YCJIOBHYIO 3alHUCh
raJlbBAaHUYECKOTO DJJIEMEHTA M YpPaBHEHHUE NPOTEKAIONIEl B TaJlbBaHHMYECKOM
JIeMeHTe peakiuu. Paccunraiite MakcMManbHYIO padoTy Mporiecca U KOHCTAHTY
paBHOBECHSI.

Pewenue. Ha anekTpomax mpoTeKaroT MPOLECCHI

Cd -2e=Cd?*"; Cu?" +2e=Cu.



YPaBHeHI/IH AJIL QJICKTPOAHBIX ITOTCHIIMAJIOB TAKOB!:

0 RTI . 0 I
Peart/ca = Pea?t jca +E Nacge: s Peur/cu = Peut /e +E Nag 2

Paznocth QJICKTPOAHBIX IMOTCHIOHUAIIOB MOKHO IIPCACTABUTL ABYMS crocodamu:

RT A2+
_ _ {0 0 cd°t .
E, = Peaztjca ~ Peurjcu = ((PCd2+/Cd ~Peuz /ey )+ oF In a '

CU 2+

RT, a. o
_ [0 0 c
E,= Peuz/ou T Peg?/ca = ((PCu2+/Cu ~ Pea /ey )+ oF In a u2 :
cd?*

[IpaBuiIbHOM SBISETCS BTOPAs 3aMMCh, TAK KAK € COOTBETCTBYET YCIIOBHE:

0_ .0 0 _
E"= (PCU2+/Cu - (pCdZ*/Cd =0,74B>0.

VcnoBHas — 3amuch  rajJbBAaHUYECKOTO  3JEMEHTa, OTBEYAOIIas JTOMY
ypaBHeHu10, umeer caeayromuii Bua: Cd|Cd?*{|Cu?*|Cu. Ypasuenue xummueckoi
peakuuu takoso: Cu** + Cd = Cd** + Cu.

Cuuras, 4TO peakuusi B DJIEMEHTE MPOTEKACT B PABHOBECHBIX YCIIOBUSX,
OINPEIEINM €r0 MaKCUMAJIbHYIO JIEKTPUUECKYIO padoTy:

Wax = nFE,

rae E — DJIC peakuuu; N — 4uCIO MEPEXOsAlIUX 3JeKTpoHOB; F — uucno dapanes,
pasHoe 96 500 Kn/moms.

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

Koncranty paBHOBecusi peakuuu K ompenenuM mo ypaBHEHHIO H30TEPMBI
Baut-T'odda s ctaHaapTHBIX YCIOBU:



Whax = AG® = RT InK = 2,3RT IgK,
rae AG® — uamenenue sHepruu ['nb6ca.
Hnsa 298 K

W 142820

" 23RT 23-831.298

lg K = 25,08

K=10%%=119.10%

2’3% =0,059 npu T =298 K;

0 9% —Epen  0,6994-0,3369— 0,15

pH
0,059 0,059

= 3,60.

3amaua 8. O6paszoBanue ¢pocrena no ypasaeruo CO + Cl, = COCI, sBnsercs
peakuueit OMMoneKyapHoil. Paccuntarh KOHIIEHTpaLuo pocrena yepes 2 4 nociie
HayaJla peakluu.

Bpewmsi, Mun 0 24 42

Konnenrpauust CO umu Cly, kMoib/M> (Cco = CC|2) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONPEIENSIEM 110 YPaBHEHUIO

1 X
k=X
t a(a—x)

rac t— BpEM:; X — UIBMCHCHHUC KOHIICHTPAIIUU,; 4 — HaYaJIbHasd KOHIOCHTPpAIWs.

Torma



x1 =0,0187 -0,0173 = 0,0014;
x2 =0,0187 - 0,0164 = 0,0023;

~ 1 00014
1" 24 00187-0,0173

=0,180 m%/(Mun-kmoIB);

~ 1 00023
2742 0,0187-0,0164

= 0,179 m3/(MUH-KMOIIB);

k =0,18 m%/(Mun-kMoab) = 3-10° M%/(Moib-C).

N3 YpPaBHCHUA KOHCTAHTBI CKOPOCTH HAaXOAWM HM3MCHCHHC KOHICHTpAIWH
HCXOJHBIX BCIICCTB X, PABHOC KOHICHTPAINHU Q)OCFCHa:

x = kta?/(1 + kta);

‘— 0,18-120(0,0187)

— =0,00544 xmob/Mo.
1+0,18-120-0,0187

Yepes 1Ba yaca KoHIeHTpauus (ocrena crana pasaoit 0,0054 kmons/MC,

3agaua 9 KoHcraHTa CKOPOCTH DPa3jOKEHUS H3MEHSETCS C TeMIlepaTypoit
CJIEAYIOIINM 00pa3oM:

t, °C 25 45

K, munat 0,0093 0,0342

Brruncnure 3Hepruio akTUBaMy U KOHCTaHTy ckopoctd nipu 30°C.

Pewenue. Omnpenenenue -HHEPruM aKTUBALMM BEIAEM IO YPaBHEHHUIO
Appenuyca:



2,3lg Ky = A(i—iJ
kl T2 Tl

rae A — KOHCTaHTa ypaBHEHUsI AppeHuyca.

Oueprus aktuBaiuu E, = -AR

PemmB ypaBHEHUE OTHOCUTENBHO A, OIYYHM:

T,T,-23lg Q
A= K ;
Tl - T2
313-298-2,3lg (())833123
A= ! = -8080;
15

E,=8,314-8088 = 67 247 JI>x/mMo1b.

Ha ocHoBanuu Toro e ypaBHenus, npunss T1 =298 K, T, =303 K, k;=0,0093 u
A =-8088, nonyuaem

80885
2,3-298-303

g K33 = +3,968 =-2,1627;

K3z = 0,0145 MUH ™,

3agaya 10. BBMHCINTE SHEPTUIO aKTUBAIIMKM THAPOJIM3a JTHIIAIETaTa B
menoyHoMm pactBope (10°C — 45°); TemmepaTypHbii KOdhUIMEHT peakiuu
v =1,9.

Pewenue. 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH XUMHYECKOW pEaKIuh OT
TEMIIepaTypbl BbIpakaeTcss NpUOMMKEHHBIM TpaBuioM Bant-I'odpda (3.3).
[IpencraBuM ero B ypaBHEHHE B JIorapupmMuueckoi popme:



In & = ﬂ In Y.
K, 10
BoiBenem pacu€tHyro ¢GopMmyidy Ui OHEPTUM aKTUBALMU, HCIIOJIb3YS
ypaBHenus Bant-T'odda u Appenuyca:

_RTT,Iny

E
: 10

HOI[CTaBI/IB B IIOJIYYCHHOC BBIPpAXKCHHUC HN3BCCTHBLIC II0 YCJIOBHUIO 3ajladun
3Ha4YCHUA, BIYUCIINM:

8,31 JIx/(monp - K)-283 K-318 K- In19

E
| 10

=48 001 Jx/mMoib ~ 48 xJI3K/MOJIb.

E. = 48 x]JIx/MOIIb.

3agauya 11. Ha ocHOBe ONBITHBIX JaHHBIX, MOJIYYCHHBIX MPU HU3YUCHUHU
ajcopOnmu yriem OEH30MHOM KHCIOTHI U3 pacTBopa ee B OeHzone mpu 25°C
onpenenuTh rpadudecKd KOHCTAHTHI o ¥ 1/n B ypaBHeHun dpeiinmxa:

C, moub/cm® 0,006 0,025 1,04 0,118

%,MMOHB/F 044 078 1,04 144

Pewenue.  ]Ind  HaxO0XIAEHHWS  KOHCTAaHT  YPaBHEHUSA  MCIIOJb3YyEM
norapupmuyeckyro Gopmy ypaBuenust Opeinmxa:

Igclegizlg K+£IgC,
m n

I7i€ X — KOJIMYECTBO aJICOPOMPOBAHHON O€H30MHON KUCIOTHI, MOJIb, M — HABECKa yTJIs, 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 Ig—, a Ha ocu abenuce Ig C.
m

Otpesok OA npeacrasiser cob6oit Ig K B ypaBHeHHH W30TepMbI aacopOIinm, a
1/n sBusercs tg o.. U3 rpaduka BugHo, uto Ig K = 0,53, ciegoBarensuo, K = 3,4;
tg 2 =0,4040; 1/n~ 0,4, n = 2,5.

Jnst manHoOTO ciyvasi ypaBHeHHEe DperHIIMXa MOKHO 3alUCaTh TaK:

x/m = 3,4C%,

3agava 12. Kakoit myTe npoiaér yactuia 30 jkene3a B atuinanerare 3a 30
MUH IIpu rpajguenTte noteHuuana 2-10° B/m, ecnu u3BecTHO, 4To (-NOTEHIMAI



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 —
rpajyaHT MOTeHIHana, B/M; €0 — NOCTOAHHAs BakyyMma, paBHas 8,85-10712 d/m; f —
kod(durreHT GopMbI YacTHII.

[TpuMemM, YTO YaCTHIIBI 3015 JKenne3a UMEIoT cdepuueckyto dpopmy (f=2/3) u
MOJICTABUM YHCIICHHBIC 3HAYCHUS BETUYUH B YPaBHECHHUE:

U_8,85-1O‘12-6-2-103

043107 2/3 80-107%=2,9-10"° (m/c).

[TyTh yactuil S paccuyuTaem Mo ypaBHEHUIO:

S=U-1t=2910°wm/c-30-60c=0,052m

S=0,052m=35,2cm.

3agauya 13. Onpeaenuts MOJICKYJSIpHYIO Maccy M; CHHTETHYECKOTO KaydyKa,
€ClIi M3BECTHO, YTO XapaKTepUCTUUECKas BA3KOCTb €ro pacTBopa B Xjopodopme
[n] = 0,0215, koncrantsl ypasHenus Mapka—Xaysunka K = 1,85-10° u o = 0,56.

Pewenue. JIna Haxoxaenus M, ucnonszyeM ypaBHeHne Mapka—XayBUHKa

[n]= KM/



Bs3kocTh pacTBOpa MoauMepa SIBISIETCS XapaKTEPUCTUIECKOM, T.€.

[n] = lim {ﬂ : 1} = 0,0215 m3/xr,
C-0 M, C

IZie 1 — BSI3KOCTh PacTBOpa: Mo — BI3KOCTh YHUCTOI'O pacTBOputess — xjopodopma; C —
KOHIIEHTpAIUs PacTBOpa, KI/M°,

Ilepenr Tem Kak TOpucTynaTh K  PEHICHUIO  3aJa4d, [OPOBOAUM
jorapudMupoBaHue ypaBHeHUs] Mapka—XayBHHKA:

Ig[n] = IgK + algM;

U TOJIBKO TIOCJE 3TOr0 pelmuM ero otHocuteabHo IgM,, a 3aTem moxacraBuM
JIAHHBIE 3a/1a4H:

_Ig[n]-lgK tg0,0215-1g1,85-10~°

lgM
9N o 0,56

=5,48.

CnenoBatensao, M, = 10°48 = 302 000.

PacyeTbl 3HaueHUN MOJIEKYJSIPHOM MacChl I[OJMMEPOB II0  METOY
yIbTpalEeHTPU(YTUPOBAHUS OOBIYHO MPOBOJAT 110 YPABHEHHIO

s, = KMP,



rnie K u b — sMmmmpudeckwe KOHCTAaHTBI, So — KOHCTAaHTa CEAMMCHTAIlMU B
ylIbTpaueHTpudyre mnpu OECKOHEYHOM pa3BeleHUHU. 3HA4YeHHE Sg HaXOMAT,
UCIIOJIb3Ysl JIMHEHHYIO 3aBUCUMOCTh Mexay 1/S u C — KOHLIeHTpalnuen noimumepa
nyTeMm noctpoenus rpaduxa (otkiaaeiBas 3Hauenust C mo ero adceimcce, a 1/s — no
OpJIMHATE W, MPOBOJI TAKUM 00pa30M MOIYUYCHHYIO IPSMYIO /10 MIEPECEUCHS €€ C
OpAMHATOM, HaxomAaT 1/Sg). 3aTeM ypaBHEHUE JTOTapUPMUPYIOT H, TTOACTABIIASA Ty1a
U3BECTHBIC BeMIMHBI K, b 1 Sp, onpeaersitor mociieqoBarensHo Ig M, u M.



IIpunoxkenue

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

0 0
(AH ;g (00p) — n3MeHeHne SHTANBINN (TEIUIOTH 00PA30BAHUS) B CTAHIAPTHBIX YCIOBHUAX; S,qq- CTAHIAPTHOE 3HAUCHHUE SHTPOIINY;

AG (06p) - crangapTHOe 3HaueHue SHeprun ['n6oca)

Bemectso | AH . (06p), Sgog: AG °(06p), Bemeetso | AH 7. (06p), S AG (06p),
kJx/MoITh Jx/(Monb*K) KkJlx/Momb K JI>K/MOJTB JIx/(monp*K) 1 Jlk/momb
C (rpadur) 0 5,74 0 Ca(OH)2(xp) -985.12 83,39 -897,52
Ha (1) 0 130,6 0 CaO (xp) -635,09 38,07 -603,46
Oz (1) 0 205,03 0 HCI (r) -92,81 186,79 -95,30
Cla(r) 0 222,98 0 CHa (1) -74,85 186,27 -50,85
CO (1) -110,70 197,48 -137,14 CoHa (1) 226,75 200,82 209,21
CO:2(r) -393,51 213,66 -394,37 C2Ha(r) 52,30 219,45 68,14
H.0 (r) -241,81 188,74 -228,61 CoHg (1) -84,67 229,49 -32,93
H.0 (k) -285,84 69,95 -237,24 CH3OH (1) -201,00 239,76 -162,38
NO (r) 91,26 210,64 87,58 C2HsO0H (1) -234,80 281,38 -167,96
NO: (r) 34,19 240,06 52,29 C2Hs0H (k) -274,98 160,67 -174,15




SO2 (r) -296,90 248,07 -300,21 CoHs () 49,03 173,26 124,38
SO (r) -395,85 256,69 -371,17 CHsCHO (1) -166,00 264,20 -132,95
SO.Cl, () -394,13 216,31 -321,49 CaCs. a -59,83 69,96 -64,85
MgCOs(kp) -1095,85 65,10 1101215 | CeH1206(kp) -1275,0 212,0 -911,0
MgO (xp) -601,49 27,07 -569,27 C12H22011(kp) -2222,0 360,0 -1543,0




Ta6auua 2. TenoTsl cropaHus HEKOTOPHIX COEIMHEHHUI B CTAHIAPTHBIX

yCJI0BHSAX
BemectBo AH s, BemectBo AHZq,
kJ>k/MOJIb kJ>k/MOJIb
CHy () meTan -890,31 | CoH7N (1) -1768,15
CeH14 (1) Tekcan -4163,05 AHMETHIANHH
CsHs (%) Gemson -3267,58 EEE;TH(:() -2755,16

CioHs (p) Haprammu | -5156,78 CeH7N () anmmun

C12H22011(xp) CoH:O () oraon -3396,2
caxaposa
000 -5646,73 CoHeO (kp) deron -1370,68
) TJIMLEPUH
S HEPHE - 1661,05 C (p) yrepon -3063,52
CH.ON; (kp) P) yIIep
-393,51
MOYECBHHA H, (1) Bomopon
-634,05 -285,83

Tabimua 3. CrtanaapTHbie JJIEKTPOAHbIC MOTEHIHAIbI

B BOAHBIX pacTBopax npu 25°C

DNEeKTPO DIIEKTPOHAS peaKIus 9°, B
Li*/ Li Li"+ e =Li -3,045
Ca?*/ Ca Ca** *+2¢ =Ca -2,866
Na*/ Na Na*+ ¢ = Na -2,714
Mg?*/ Mg Mg?*+ 2e = Mg -2,363
AR Al AP+ 3e = Al -1,662
Ti%*/ Ti Ti**+ 2e =Ti -1,628




Mn#/ Mn
Cr?*/ Cr
Cr¥*/ Cr
Zn*/ Zn
Fe?*/ Fe
Cd?*/ Cd
Ni?*/ Ni
Pb2*/ Pb
Fe3*/ Fe
2H'/ H;
Cu?*/ Cu
Cu*/ Cu
Ag*l Ag
Hg?*/ Hg
Pt?*/ Pt
AUt Au
Au*/ Au

Mn?*+2¢ = Mn
Cr¥*+2¢ =Cr
Cr¥*+3e =Cr
Zn*+2e =Zn
Fe?*+2e = Fe
Cd**+2¢ =Cd
Ni?*+ 2e = Ni
Pb*+2¢ =Pb
Fe3*+ 3e = Fe
H"+¢.="%H,
Cu?*+2e¢ =Cu
Cu™te =Cu
Ag'+ e= Ag
Hg*+ 2e = Hg
Pt*+ 2¢ = Pt
Au**+3e = Au
Aut+ e = Au

-1,180
-0,913
-0,744
-0,763
-0,440
-0,403
-0,250
-0,126
-0,036

+0,337
+0,521
+0,799
+0,854
+1,20
1,498
+1,691




IIpuMepbl BADUAHTOB TECTOBBIX 3aaHUHU
(Yyka3bIBaeTCs HOMEP BEPHOI'O OTBETA)

Bapuanr 1

|. Kakue u3 yTBepXJeHUN COOTBETCTBYIOT CIEJICTBHUSAM M3 TEPMOXHUMUUYECKOTO
3akoHa ['ecca:

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

2) TOP paBeH cymMme TeIUIOT 0Opa30BaHUs MPOJYKTOB PEAKIUH 33 BBIYCTOM
CYMMBI TEIJIOT 00pa30BaHUs UCXO/IHBIX BEIIECTB;

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

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

5) TOP paBeH cymMMe TEIJIOT CTOpPAHHS UCXOJHBIX BEIIECTB 32 BBIYETOM CYMMBI
TEIJIOT 00pa30BaHUs MPOLYKTOB PEAKIIUN?

Il. Tlpum kakux 3HAYEHUAX KOHCTaHThI paBHOBecus K mporecc uaeT B mpsMoM

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

I1l. Yucno creneneit cBOOOABI B CUCTEME, COCTOSIIIECH U3 HACBIIIEHHOTO pacTBOpa
cynbdara JUTUS, €70 KPUCTAJIJIOB U TTAPOB BOIbI, PABHO:

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

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

1) ymeHblaercs;

2) yBEIMYUBACTCS JIO MPEACITHHOTO 3HAYCHUS;

3) cHauajia YMEHBIIIACTCS, a 3aTEM YBEIUUMUBACTCS JIO MIPECIBbHOTO 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 IIOBCPXHOCTHU KOTOPOI'O MOI'YT HAKAIINIMBATHCA 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) cycrneH3ueH; S5) MeHOM.

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

1) yBenmuuuBaThCcs;  2) YMEHBIIATHCS; 3) HE HW3MEHUTCH;
4) cHayana yBETUYHBATHCSH, @ TOTOM  YMEHBIIATHCS;

5) cHauaja yMEHBIIATHCS, @ TOTOM YBEIIMUUBATHCS.

IX. Kakoii ANEKTPOJUT-KOATYJISHT ~ OBICTpee paspymwuT 3016 ZnN S,
nojiydeHHbelii B u30bITKe ZN Cl 5

1) NHsNO 5 2) NaCl; 3)K,S; 4) Na3PO 4 5) FeCl 3 ?

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

1) cunepesucom; 2) KoarepBanueii; 3) comoOunu3anueii; 4) Koaryssiue;
5) BIcasiUBaHUEM?

Bapuant 2



|. Ucnmonw3ys ajis 0TBETA MPUBEACHHYIO YHEPTETUIECKYIO JUATPaMMY, HAXOIUM,
4TO TeruioBoi 3¢ dekT peakunn A + b — B

paBeH:

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

v

Xo00 peaxkyuu

I1. Kakue u3 yTBepk/IeHUIl COOTBETCTBYIOT BTOPOMY Hadasly TEPMOAUHAMUKHU:

1) »HTpoIHUs — NPUBEJCHHAS TEILIOTA PoIlecca;

2) SHTPOIMHMS — Mepa CBOOOHOM SHEPTHH MTPU TTOCTOSIHHOM JIaBJICHUH;
3) sHTpoMHs — Mepa CBOOOHOM SHEPTHH IIPU TTOCTOSIHHOM 00bEME;

4) SHTPONHS — YaCTh TEIUIOTHI, KOTOPYIO MOYKHO MIPEBPATHTh B pabOTYy;
5) sHTponus — Mepa HHPOPMAIMHA O COCTOSTHUHA CUCTEMBI.

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

KaJIug U HATPpUA U UX HACBIIIICHHBIX paCTBOPOB, PABHO!

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

V. Dnektpoasrkyias cuiia B 3JIEKTPOXUMHUECKOHN LENu

Mg + FeCl, - MgCl, + Fe pasHna:

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

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

3HayeHus CTaHAAPTHBIX 3JICKTPOAHBIX IMIOTCHIIUAIIOB



O Mg Mg = -2,36 B, (0 Fe?'/Fe = -0,44 B.

V. VYcTaHOBIEHO, UTO JUIsl pEaKLUU THAPOJIM3a CaxXapo3bl

C12H25011 + HoO——5 CsH1206 + CeH1206

MOPAAOK Ha CAMHUIY HHUKE €€ MOJICKYJIAPHOCTH. HOpSII[OK PCaKIIH PaBCH:
1) 1,5 2) 2 3) 3 40 5)L

VI. [ucnepcHas cucrema, B KOTOpOW W AucnepcHas ¢asza, U JAUCIEPCUOHHAs
cpena - )KUJIKOCTH, HA3bIBAECTCS:

1) aspo3zonem; 2) amyisbeueit; 3) renem; 4) cycrieH3ueH; 5) meHOM.

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

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

VIIl. Kakoii u3 »1eKTpoauToB ObicTpee paspymuT 305k Agl, momydeHHBIT B
n3061TKe AgNO:s:

1) KCI; 2) KNOs; 3) NagPOs; 4) K5S; 5) NHsNO; ?

I X.Ykaxxute 1UCEepCHYIO CUCTEMY B CJIEAYIOIIEM Habope:

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

X. Kakoe u3 cBoiicTBa OTCYTCTBYET y HCTUHHBIX PacTBOPOB MOJUMEPOB:
1) TepmoiMHaMHuuecKasi yCTOMYMBOCTb; 2) Ha0yxaHue; 3 ) TOMOT€HHOCTb;

4) 6osbIasi MOBEPXHOCTHAS DHEPTHUs; 5) COCOOHOCTH K THAIU3Y?



Bapuanr 3

|. Kputepuii caMonpon3BOJIBHOIO MPOTEKAHUS MPOLECCa — 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
KaJIUs ¥ KQJIbLIUsI, UX HACHIIIEHHBIX PaCTBOPOB M MapOB BOJIbI, 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
cootBeTrcTBeHHO —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 + 07 = 2CO0q:

1) V=K Cco* Cq 4)V=2KC2 *C,

2

2) V=2KC2_ *Co 5)V=KCZ_ *C,?

2

3)V=KCZ *Cg

VI. YkaxuTe NOJSIpHBINA aICOPOCHT B PSAY CIEIYIONIUX BEIIECTB:
1) rmuna; 2) noponiok kakao; 3) caxa; 4) moJuCTUPOIT,

5) akTUBUPOBAHHBIN yTOJIb.

VII. ducnepcHas cuctema, B KOTOpO# U nucrepcHas $asza, 1 JucrepcuOHHAs
cpena - >KUJIKOCTH, Ha3bIBACTCA:

1) aspozonem; 2) smynbcueii; 3) renem; 4) cycneH3uel; 5) meHOM.

VIII. Tlpu cnuBanum oueHb pa3dasieHHbIX pacTBopoB NH;Cl u AgNO;
o0OpasyeTcst KOJUIOUIHBINA pacTBOP (TUIPO30J1h) CICAYIONIETO BEIECTRA!

1) NH4,OH; 2) HCI; 3) NH4NOs, 4) AgCl; 5) NH.CI.

IX. M3MeHuTCA 11 ¥ BO CKOJIBKO Pa3 OCMOTHYECKOE JABJIEHUE 307151, €CIIA PAJNYC
€ro 4acTHIl YBEJIMUUTCA B 3 pasa:

1) He uameHwutcs; 2) ymeHbIUTCS B 9 pa3; 3) ymeHbmmres B 27 pa3; 4)
yBenuuuTces B 27 pas; 5) yBenuuured B 9 pas.



X. HazoBurte mpoliecc, MPUCYIIMH TOJBLKO PAcTBOpPaM BBICOKOMOJICKYJISIPHBIX
COEJIMHEHUU:

1) cenumenTarus; 2) muddysus; 3) menTusanus;
4) naOyxanwue; 5) KoaryJsiusl.

Oo0Opa3ubl 3K3aMEHALIMOHHBIX OMJIETOB

§

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHM S POCCUICKOM
®EJIEPALINN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHNE
BBICIIIEr0 00pa3oBaHUs
«/lajbHEeBOCTOYHBIN (herepanbHBIA YHUBEPCUTET)
IIxo1a OMOMe qUITHHEI
OOIT _ 30.05..01 «MemuuuHCKasi OMOXUMUS

JuctunnuHa  Qu3nyeckas U KOJUIOUIHAS —~ XUMHS



®dopma 00yueHus  ouyHas

Cemectp OCCHHUU 2018__ -2019 yuyebHOrO romga

Peanmu3yromuii JlenapTaMeHT OUIIEBBIX HAYK U TEXHOJOTHI

JK3aMeHaUNOHHBbIH Omiter Ne 1

1. 3aBHCHMOCTH CKOPOCTH PEAaKIMU OT TeMIIepaTypbl. YpaBHEHUE AppeHHyca U ero
aHan3. BiusiHue 3HEepruM akTUBALMU HA CKOPOCTh PEAKIUH.

2. Absposomnu. [IpIMbI, TyMaHBbI, CMOT, O0M0a3pP030JIU. DIEKTPUICCKUE U ONITHUECKUE
cBoMcTBa asposoiield. CriocoObl CTAOMIM3AUN U Pa3pyIISHUS a3PO30JICH.

3. PaccunrtaTh MOJCKYJISPHYIO MacCy NOJUBHUHUIIAIIETATA B allETOHE, TMOJB3YSICh TaHHBIMU
BHUCKO3MMETPUYECKOIO METOJ1a!

Konnentpanus pacreopa C, Kr/M° 1,0 3,0 5,0 7,0

VY ienbHas BI3KOCTh PacTBOPA Myx, 0,14 0,465 0,84 1,3

KoucraHTel k=4210° a=0,68
Hupekrtop [lenapramenta / YO.B. Ilpuxoapko /

§

MUWUHHCTEPCTBO HAYKM U BBICILIEI'O OBPA30BAHUS POCCUNCKO
®EJIEPALIIN

®enepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«/laabHeBOCTOUYHBIN (erepaibHbI YHUBEPCUTET)
[Ikona OMOMETUIIUHEI
OOIT _ 30.05..01 «MenumnuHcKasi OMOXUMUSDY
JucuuiuinHa _ (U3MyYecKas U KOJUIOUJHAs — XUMUs

®dopma 00yueHus  ouyHas




Cemectp OCEHHUU 2018__ - 2019 yueGHoro roma

Peanu3yromuii JlenapTaMeHT OUIIEBBIX HAYK U TEXHOJOTHI

JK3aMeHallMOHHBbIH Omiter Ne 2

1. Bropoe Hauano TepMoaHaAMUKH. DHTponus, sHeprus [ m66ca. Bo3MOXHOCTH 1
HanpaBlieHue (PU3UKO-XUMUYECKUX MTPOLIECCOB.

2. Ocob6ennoctu cBoiicTB pactBopoB BMC. BzaumoneiicteBue BMC ¢ pactBoputenem,
TEepMOJMHAMUKa IpoIieccoB Habyxanus U pactBopenus. Ctenenp HaOyxanus. Kontpaxius.
TemioTa u naBneHue HaOyXaHHUsL.

3. [Toporu KoaryJisiyy SJIEKTPOIMTOB ISl HCCIIEAYEMOTO 3015 PABHBL Y o, = 300 MMOIIB/IM®,

Ynga, = 25 MMOJIB/ M3, ¥ nays0, = 300 MMoJIs/v®. OTpenenuTe 3HaK 3apsaa 9acTUIL 30715

Hupexrop lenaprameHra / 1O.B. Ilpuxoapko

§

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHUS POCCUMCKOM
®EJIEPALINN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE
BBICIIETO 00OpPa30BaHUS
«/labHeBOCTOYHBIN (heepanbHbIA YHUBEPCUTET»
[Ikona OMOMETUIIUHEI
OOIT _ 30.05..01 «MenumnuHcKasi OMOXUMUSDY
JucrunnuHa _ Qu3nyeckas v KOJUIOUIHAS —~ XUMHS

®opma 00yueHHUs] _ oyHas

Cemectp OCEHHUU 2018__ - 2019 yueOHoro roaa

Peanusyrommii JlenapraMeHT NUIIEBBIX HAYK U TEXHOJIOTUI




DK3aMeHAIHOHHBIN Onjter Ne 3

1. Dnexrpoxumust. Pacuer morenmnmanos mo ypaBHeHuto HepHcTa. Psin cTaHIapTHBIX 97€KTPOIHBIX
MOTEHIMAJIOB U BBIBOJBI U3 HETO.

2. SBnenue koaryssinuu ruapodoOHbIX 3omeit. [Topor koaryssinmu, npasuio [lymene-TI'apau.
IIporneccsl Koaryasuy B IPUPOIE U XUMUU KUBOTO.
3. OO11as MOBEPXHOCTH aJIbBEOJI JIETKUX YCIIOBEKa COCTABIIIET B cpeaeM 92 kB.M. Kakoe umciio
MOJIEKYJ KHCIIOPOJIa MOXKET afcCOPOMPOBATRCS HA  3TOM MOBEPXHOCTH, €CIH IJIOIIA1b, 3aHNMaeMast
OJIHOM MOJIEKyJIOl  Kucioposa, pasHa pasia 21-10%° ke.m ?  PaccuuraiiTe BenMuuHy yeIbHOM

a7ICOpPOITIH KHUCIOPOIa B MOJIB/KB. M.

Hupexrop denapramenta / FO.B. Ilpuxoapko /




