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OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMma rnepecMoOTpeHa Ha 3acelaHNM JenapTaMeHTa

IIpoTokomn oT « » 20 1. Ne

JlupekTop aenaprameHTa __Ipuxompko 10.B.
(moamuce) (M.0. ®amumnms)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCeJaHUH JIenapTraMeHTa:

[IpoTokoi oT « » 20 1. Ne

Jupexrop nenapraMeHTa

(Tommch) (1.0. damumms)



AHHOTALUA

Kypc «®uznueckoil W KOJUIOUJHOW XHUMHH» BXOIUT B (eaepanbHbIi
KOMIOHEHT «MaTreMaTH4ecKoro M €eCTeCTBEHHOHAYYHOTO IMKIIa» JAUCIUILIMH
HampaBJICHUs TMOJArOTOBKK crnenuainucTtoB mnporpammbl 30.05.01 «MenumumHckas
onoxumus». TpydoeMKOCTh AUCIUIUIMHBI COCTaBIsieT 4 3ayeTHbIC E€AUMHUIIBI
(144 4ac); OHa peanu3yeTcsi Ha BTOPOM Kypce. YuUeOHbIM IIJIaHOM
npeaycMoTpensl  Jiekiuu (18  wac.), maGopatopHble paboTel (18 dyac.),
npakTudeckue padotel (18 wac.), camocrositenbHas padbora (36 4vac.), KOHTPOJb
(54 ygac).

«Duznueckas W KOJUIOWJHAs XUMHSD» BBICTYIIAa€T B POJM OJHOW U3
WHTETPAIbHBIX JUCHUIUIMH B (PyHIaMEHTaIbHOM TMOJTOTOBKE CHEIUAMCTOB
JAHHOTO TPO(UIIA U TECHO CBfA3aHA C TaKUMU JUCUUIUIMHAMU, Kak «OOmas u
HEOPTaHUYECKasl XUMHS», «AHAIATHYECKAs XUMHsS», «OpraHuyeckass XUMUSD,
«Dapmakonorus», «buoxumus» u «buoduzuka.

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

Heab0 wu3ydyeHUS JUCHUUILUIMHBI SBJISIETCA OBJIAJICHHE OyaymuMu
CIICIMAIUCTAMU  OCHOBaMH  (DU3UKO-XMMHUYECKMX  3HAHUM W METOJIOB,
HEOOXOJUMBIX IS MPO(EeCCHOHAIBHOTO PEIICHUS BO3HUKAIOIIUX  BOMPOCOB;
yMEHUE TMPOTHO3MPOBATH HAMpABIEHWE U Pe3yabTaT (PUIUKO-XUMUYECKUX

IMpoucCCOB U SIBJICHUH B ’)KMBOM OopraHu3Me.

3amauv TUCHUTLINHBI:

1. 3ydyeHue 3aKOHOB TEPMOJMHAMUKH M TEPMOJUHAMUYECKHX CBOWCTB
BEIIECTB B LEIAX ONpPENECICHUS] BO3MOXXHOCTM M  HAIpPaBIICHUS

OMOXMMUYECKUX U TEXHOJIOTHYSCKUX IMpOUECCOB;



2. YMEHHE TPHUMEHSATh 3aKOHbI XUMHUYECKOW KWUHETUKH IS TIOBBIMICHUS
CKOPOCTH OCHOBHBIX U OJIOKMPOBaHHUS MOOOYHBIX MPOIIECCOB;

3. YMeHHe WuCHoJIb30BaTh CBOWCTBA PA3JMYHBIX JAUCHEPCHBIX CHUCTEM U
MOBEPXHOCTHBIX SIBIICHUN B METUIIMHCKOW OMOXUMHH;

4. Pa3BuTHE XUMUYECKOT'O MBIIIICHUS;

5. ®opmupoBaHME 3HAHUH W YMEHHH B  UCIHOJIb30BAaHUU  METOJIOB
UHCTPYMEHTAIBFHOTO (PU3UKO-XUMUYECKOTO aHaTN3a.

JaHHBIX.

B pe3ynbTaTe n3ydeHus JaHHOW JUCIUILUIMHBL y 00yYaromuxcst (GOpMHUPYIOTCS
cienyroume npodeccuoHaabHble KOMIETEHIINH:

Kon u popmyampoBka Jransl popMUPOBaAHUS KOMIIETEHIIUN
KOMIIETEeHI[UH

o dusnueckrue ¥ XMMHYECCKHE CBONCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX U
OPraHUYEeCKUX COCTMHEHUHN

e XapaKTEepUCTUUYECKUE TEPMOJUHAMHYECKHUE
(GYHKITUN KaK KPUTEPUU CaMOIIPOU3BOILHOTO

3HaeT MPOTEKAHUSI XUMUYECKHUX MPOLIECCOB U
COCTOSIHUSI PaBHOBECHS

e  @DakTOpBHI, BIUSIOIIAE HA CKOPOCTh
XUMHYECKUX PEaKIUui

e [lIpaBuna pabOTHI B XUMHUUYECKOH TabOpaTopuu

OIIK-5 TOTOBHOCTB
UCTIOJIb30BaTh
e PaccumThiBaTh M3MEHEHHS  TEPMOJIWHAMH-
OCHOBHBIE ¢buzuKo-
YeCKHX MapaMeTPOB B Pa3IMYHBIX MpoIleccax
XUMHYECKHE, U CHETEMAX
MAaTCMaTHUCCKUC H e OO0pamarbCcsi C XUMHUYECKHUMH DPEAKTHBAMHU U
VHBIE €CTECTBEHHO 1abopaTOpHOI OCYI0M
Hay4HbIC TIOHATUS W e Paszbupatbcst B omucaHuM  JAOOPATOPHBIX
METO/IBI TIPH peleHnn | ¥ MEET MCTOUK
NMPOhECCHOHATBHBIX o l3mepars (UBHKO-XUMHUYECKHE TIapameTphl
sanad pacTBOpPOB, CMECEH U TETEPOTeHHBIX CHCTEM
e [lmanupoBaTh y4eOHO-HCCIIeI0BATEILCKUI
OKCIEPUMEHT  HAa  OCHOBE  OBIAJICHUS
OCHOBHBIMHM TpUEMaMH TEXHUKU paboOTBl B
naboparopuu
o  Ou3NKO — XUMUYECKIMHU METO/IaMH aHaIH3a
BEIIECTB, 00pPa3yIOIINX NCTHHHBIE PACTBOPHI,
MHUKPOT€TEPOT€HHbIE U TeTEPOTreHHbIE
Bnaneer

CHCTEMBI
e Metonamu omnpeneneHus GU3NKO-
XUMHYECKUX XaPAKTEPUCTUK, HEOOXOIUMBIX




JUId pacyera BaKHEHIINX TePMOANHAMHUYECKUX
(GyHKINH XUMHUYECKUX MTPOIIECCOB

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

e MeTronaMu HHTEPIIPETALINH MTOTyYSHHBIX
JTAHHBIX

e HaBbIlkaMu MOUCKa JIUTEPATYPHBIX
MCTOYHUKOB M pabOTHI ¢ y4eOHOM U HAyYHOI
JIUTEPATYpPOit

e HaBpikamu paboOTHI B J1aOOpaToOpuu

Jlist hopMHpOBaHUA BhINIEYKa3aHHBIX KOMIIETEHIIMI B paMKaxX JUCUUILIIUHBI
«Dusnyeckass M KOJUIOWIHAS XHMMS» [PUMEHSIOTCA CIEAYIOIIHE METOJBI
aKTUBHOTO/ MHTEPAKTUBHOIO OOYy4YEHHUs: MPOOJIEMHbIE JIEKIHMH, padoTa B MaJbIX
rpynnax,  MO3TOBOM  IUTypM,  pELIEHWE  MCCIENOBATEIbCKMX  3ajad,

WHIUBUyalIbHAs paboTa.

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH KYPCA

Teopernyeckas 4acTh Kypca BKIIOUAET B ce0sl JIEKIIMOHHBIA Kypc B 00beMe

18 gac.

Paszpen 1. Ilpeamer d¢usuyeckon xuMuu. OCHOBbBI XHMHYECKOH
TepMOANHAMHKH (4 vac)

BBenenue. [IpenMer u coxepkaHue (U3MYECKOM XUMHUH.  3HAUCHHUC
dbu3nYecKo XUMHUHU JJIsl TOATOTOBKH CIECIIUATMCTOB B 00J1aCTH OMOXUMHH, POJIb
JTUCITUTIIMHBI B PEIIICHUM HACYITHBIX DKOJIOTHYECKUX MPOOIIEM.

Tema 1.BBenenne. OCHOBBI XUMHUYECKOH TEPMOJIUHAMUKH (2 4aca)

[Ipenmer u conepxkanue (GU3UYECKOW U KOJUIOMIHOW XMMHH.  3HAUYCHUE
JUCITUTUTMHBL 711 IOJITOTOBKYU CIEITUATIMCTOB B 00JIaCTH OMOXUMUU, €€ POJIb I B

pELIEHUN HACYUIHBIX 3KOJIOTHYECKUX MPOOJIEM.



OCHOBHBIE TMOHATHA XUMUYECKOHM TEPMOAMHAMHUKH, [E€PBOE HAYaJo.
BHyTpeHHss sHeprus U sHTanenusa. Tepmoxumus. 3akoH ['ecca u cineacTBus u3
Hero. Tepmoxumuueckue pacuetsl. Kanopumerpus.

Bropoe Hawano TepMoaMHAMUKH. TepMOIMHAMHYECKHE OOpaTUMbIE H
HEeOOpaTUMBbIE TMPOIECChl. JHTPONUS U TEPMOJAMHAMHYECKAss BEPOSTHOCTH
COCTOSIHUSI CHCTEMBI.

XapakTepucTudeckue (QYHKIUM W TEPMOJAMHAMUYECKUE TMOTEHIHAIIBI.
MakcumanbHas paborta npouecca. JHeprust ['u66ca u I'enpmromnbua. [lonstue o
XUMUYECKOM TMoTeHImane. TepMoauHamMudeckue (QakTopbl, ONpPEAEISAIOIINe
HaIlpaBJICHUE Ipolecca. BTopoe Hadyano B OTKPBITBIX CHUCTEMAaxX M B JKUBBIX
OpraHu3Max.

Tema 2. Xummnuyeckoe paBHOBecHe (2 4yaca)

Koncranta paBHOBecHs, CHOCOObI €€ BBIPAKEHUS M pacyera. YpaBHEHHUE
uzotepMbl BanT-I'opda. Xumuueckoe paBHOBECHE B TIE€TEPOTEHHBIX CHUCTEMaXx.
N3MeHeHre KOHCTAaHTBl PABHOBECHUSI C TEMIEPATYPOH. YpPaBHEHHE H30XOPbI U
n3o00apsl Bant-T'odda. [IpuHnun cmemenus paBHOBECHUU Jle IlaTense Kak

CJICACTBHUEC BTOPOI'O HaYaJia TCPMOAUHAMUKH.

Pazgen 2. da3oBble paBHOBecUs U pacTBopbl. KosmrarusHbie
CBOiicTBa pacTBOpoOB (3 4yaca)

Tema 1. da3oBble paBHOBecHs1 (2 Yaca)

[IpaBmno ¢a3z I'mbG6ca. AnHanmu3 (a3zoBON guUarpaMMbl COCTOSTHUSI BOJBI.
JlaBlieHHE HACBHIIIEHHOTO Tapa HajJ pacTBOPOM. 3akoHbl Payis. D0yminockornus,
Kpuockonusi U ux npumenenue. Juddys3us u ocmoc B pactBopax. OOpaTHBIN
O0CMOC. 3HaUY€HHE OCMOTHYECKOTO JaBJICHUS JJIsI OMOJOTUUECKUX MTPOIIECCOB.

Tema 2. B3aumuasi pacTBOpuMOCTD KuaKocTeii (1 yac)

ITepBbii  3akoH  KonoBanoBa.  JIUCTWULISIIUST ~ ABOMHBIX  CMECEH.
Pextudukanus. Brtopoit 3akon KonoBanoBa. A3eoTpomHbIE CMECH, HX
NPUMEHEHUE U METOAbl pa3/ieJIieHUusl a3€0TPONHBIX cMeceil. OrpaHuYeHHO

PACTBOPUMBIC JKUJAKOCTH. HepeFOHKa C BOJAAHBIM I1apOM.



3akon pacnpenenenus Hepncra-lllunoBa. DxcTpakuuss u  QaxTopsl,

BJIMAOIIMEC HAa CTCIICHD OKCTPATrUPOBAHUA. PaCTBOpBI Ta30B B JXUAKOCTIX.

Pasznen 3. Juaexkrpoxumus (3 yac)

Tema 1. PacrBopbl 2s1ekTposnToB (1 vac)

[IpyuunHbl OTKIOHEHUs OT 3akoHOB Payms um Bant-I'opda B pactBOpax
CHJIBHBIX 3JIEKTPOJUTOB. M30TOHMYeckuii kord¢uiment. 3akoH pa30aBiICHHS
OctBanmpga Uit ciaObIX  3JEKTpOaUTOB. OCHOBHBIE TOJOXKEHUS TEOPUHU
pacTBOPOB  CHJIbHBIX dJeKTpoiauToB [lebas wu ['tokkerns. AKTHBHOCTB,
KO3((PUIIMEHT aKTUBHOCTH, MOHHAsl CHJIa pacTBOpa. Pacuer cpeaHero 3HayeHUs
ko3 dunreHTa akTUBHOCTH.

VY nenwHasi 1 SKBUBAJICHTHAS SJIEKTPONPOBOAHOCTh. KOHIyKTOMETpUS U €€
MIPUMEHEHHUE.

Tema 2. Daexrpoanbie norenuaibl 1 IAC (2 yaca)

Onekrpoansie noteHuuansl U OJC. KouTaktHbli u 1u@Qy3noHHBIHI
MOTEHIMAJIbl B TajbBaHUYECKOM Lenu. MexXxaHu3M BO3HUKHOBEHHUS JIBOMHOIO
anektpuueckoro cios ([I2C) nHa mexdaznoit moepxHoctu. Ctpoenue J[DC.
@akTOphbI, BIUSIONINE HA BETUYUHY U 3HAK AJIEKTPOJAHOTO MOTEHIMANA.

N3mepenue anekTpoaHoro mnorteHuuana. CraHIapTHBIA — BOJOPOJHBIN
ANEKTPOA. Psin cTaHIApTHBIX AJIEKTPOAHBIX MOTEHIIMATIOB W BBIBOJABI W3 HETO.
YpaBaenne HepHcra 1j1st 37€KTPOJHOTO MOTEHIMATA.

Turbl 2JeKTPOXUMHUUYECKUX 1ieneil. CXeMbl U MPUHIIUI PA00Thl XUMUYECKHX,
KOHIICHTPAITMOHHBIX U OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX I1eme, pacuet DJIC.
Knaccudukanus 3mektpoaoB. Inektpoasl 1-1o, 2-ro u 3-ro pogos. CTaHmapTHbIC
Y UHJUKATOPHBIC AJIEKTPOJAbl. XJI0pCcepeOPsHbIN, CTEKIISTHHBIN U NOHCEJIEKTUBHbBIC
ANEKTPObI, UX TIPUMEHEHHE.

Paznen 4. Xumuueckasi KHHETHKA M KaTtajm3 (4 yaca)

Tema 1. ®opmajbHasi KHHeTHKA(2 Yaca)

[Ipeamer xumuuecko KMHETUKUA. CKOPOCTh peakuuu (CpeIHsss U UCTUHHAS)

)41 (baKTopr, BIMAKOIIHMEC Ha HCEC. 3aBHCHUMOCTbD CKOpOCTH pCakKunu OT



KOHLEHTpauuu, 3akoH neWctByromux Macc (3AM). Koncranta ckopocTu.
Ocobennoctu mpumenenus 3AM st reTeporeHHbIX mpoieccoB. Kunernueckas
Kiaccuukanus peakudid MO0  MOJIEKYJISPHOCTHU U TOPAJKY. [Tepuon
IIOJTYTIPEBPAILEHUS, €T0 CBSI3b C KOHCTAHTOM CKOPOCTH.

Tema 2. MexaHN3Mbl XHMHYECKHX peakiuii (2 yaca)

3aBUCUMOCTb CKOPOCTHM pEaKIUH OT TeMIepaTypbl. Teopusi aKTHBHBIX
COYJIap€HU MOJIEKYJ. DHEprus aKTUBAlMM, CIIOCOOBI €€ BBIYUCICHUS. AHAIN3
ypaBHeHHs AppeHunyca. OCHOBBI TEOPUM AKTUBHUPOBAHHOTO  KOMILIEKCA.
VYpaBHenuss Oiljpunra. OCOOEHHOCTM KHHETHKM T€TEPOr€HHBIX IPOLECCOB.
Juddy3rnonHas u KuHeTH4YecKas 00J1acThb Mmpoliecca.

Cnoxnble peakuuu. [lapannenbHble, TMOcCIeA0BaTENbHBIE, OOpaTUMBIE,
COMpsbKEHHBIE W KoJieOaTenbHble peakiuu. CTaauiiHOe MpOTEeKaHue Impolecca u
MOHATHE JTUMUTUpYIoLEnd cTtaauu. LlenHble peakiuu. LlenHble peakiyuy B XUMUU
JKUBBIX CHCTEM U B TEXHOJOTHH. DOTOXMMHYECKHME pEaKIUU. 3aKOH
DKBUBAJIEHTHOCTH OMWHIITENHA. KBaHTOBBIA BBIXOJ. XHWMHUYECKOE BO3EHCTBHUE
V3JIy4YE€HUN BBICOKUX SHEPTHUM.

Tema 3. Karaaus (2 yaca)

Jlexumst mpoBoaMTC € Ucnoiab3oBanneM MAQO B Bue Kpyrioro croia.

[TonoxuTenbHBIA, OTPULIATETBHBIM KaTanu3 W aBToKaranu3. OOrmme
NpUHIUIBL KaTanu3a. CrenuduyHOCTh U CEIEKTUBHOCTh Karanu3artopa. BiausiHue
KaTaJu3aTOpOB HA DJHEPrUK0 AKTUBAUMU. [OMOIrEHHBIM, TETEPOreHHbIN W
MUKPOTETepOTeHHBIN KaTanu3. [Ipumepsl MpoleccoB KaTaiu3a B XUMHH KHUBBIX
CUCTEM U B TEXHOJOTHUHU.

depMeHTaTUBHBINA KaTajau3, €ro 0COOCHHOCTH. BiusiHue BHEIIHUX YCIOBUN
Ha ¢epMeHTAaTUBHBIE Mporecchl. @OEpMEHTHI B XHMHUHM KUBBIX CHCTEM M B
TEXHOJIOTHUHU.

Paznen S. IloBepXHOCTHBIE ABJICHUS U JUCIIEPCHbIE CHCTEMBI
Tema 1. Oco0eHHOCTH CBOMCTB BBICOKOAMCIIEPCHBIX CHCTEM (2 4ac)
Oco0OeHHOCTH  KOJUIOMJHOTO COCTOSIHMSI — BemiecTBa. Kiaccudukarus

mucnepcHbix  cucteM (JC) mo crTemeHW AMCIEPCHOCTH, AarperaTHoMy



COCTOSIHMIO a3l U cpelbl U MexdazoBoMmy B3aumopeicteuio. [lonstue

YAEIBHON NOBEPXHOCTH.
Munemisipaast Teopust cTpoeHust yacTul] auodpoOnbix 3oiei. [IpaBuno [lanera-
dasiaca. Cxema cTpoeHus U GopMyIia MUIEILIBL.
Metonb! nosydenust JIC, posib cTabmuinn3aTopoB. fSABieHNE NENTU3AIUH.
Juanus, sJeKTpoauanu3 u yiabTpaguibTpanus kKak MeToasl ounctk [IC, ux poin
B TEXHOJIOTHH. ['eMonnanmus.

Tema 2. IloBepxHOCTHBIE siBJIeHHUS. AAcopOoumsi (2 yac)

[loBepXHOCTHAsE SHEPrUsi U MOBEPXHOCTHOE HATSHKEHHE Ha TPaHULEC

paznena (a3. Buasl copoiuu, mpupoia cCoOpOIIMOHHBIX CHUII.
N3oTepma MOHO- U TIOJIMMOJIEKYJIAPHOH ajcopOuuu. YpaBHenue Opeitnamxa.
YpaBHEeHHE MOHOMOJIEKYJISIPHOU aicopO1uu JIaHTrMIopa 1 ero aHaius.
Temnora aacopOuuu. BnusHue temmneparypbl Ha aJcOpOIMOHHOE pPaBHOBECHE.
[Iportieccol aacopOIMM B XMMHUH KUBBIX CUCTEM U B TEXHOJIOTHUH.
AJnicopO1usi Ha rpaHuIle KUIKOCTh-Ta3. DyHaaMmeHTanbHOE ypaBHeHHE ['nbOca u
€ro aHaJIu3.
[loBepxHOCTHAs aKTUBHOCTb, NOBEPXHOCTHO-akTUBHbIE BemectBa (IIAB) B
XUMHH JKUBBIX CUCTEM U B TEXHOJIOTHUU.
AncopOruss Ha TpaHUIlE TBEPIOE TEJIO- JKUIAKOCTh. [IpaBuiio ypaBHUBaHUSA
nosisipHocTeil Pebunnaepa. 'uapoduiibabie U THAPOPOOHBIE TOBEPXHOCTH.
Anresust, cmaumBanhe. PaOora aaresmu u kore3un. Bausuue IIAB Ha

cMauyrBaHue. DPPexT agcopOIMOHHOr0 MOHMKEHUS TPOoUHOCTH Pebunepa.

Il.  CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

[IpakTueckass 4yacThb Kypca BKJIIO4aeT B ceOs J1abopaTropHble pabOThl B
ooreMe 18 waca u mpakTuueckwe paboTel B oObeme 18 wac. MHTepakTHBHBIE

METO/Ibl, IPUMEHSEMbIN Ha JTA0OPATOPHOM MPAKTUKYME U MPAKTUYECKUX paboTax:



pa60Ta B MaJIbIX I'pylliax, MO3TOBOM MTYpM, pCIICHUC UCCIICAOBATCIbLCKUX 3a/1a4,

WHIUBUyalIbHAs padoTa.

IIpakTH4Yeckue 3aHATHS 110
(puznyeckoit U KoutonaAHOM xumuu (18 gac)

1. Tepmoxumus. 3akoH I'ecca u cinenctBus u3 Hero. TemnoTel 06pa3oBaHus U

CropaHus BEECTB. TepMOXUMUYECKHE PACUETHI.
Bropoe Hauano TtepMoaMHaMUKH. TepMOAMHAMUYECKUE OOpATUMBbIE U
HEOOpaTUMBbIE TMPOIECChl. DHTPONHS U TEPMOJMHAMHUYECKAs] BEPOSTHOCTH
COCTOSIHUS CUCTEMBI. XapakTepucTuyecKue byHKUIAN U
TEPMOJMHAMHUYECKHE NOTeHUuanbl. OHeprus ['ubbca um I'enbmrosbua.
[lonsiTue 0 xXuMUYecKOM moTeHuuane. TepMoauHaAMUYecKue QakKTopsl,
OTIpeIETSIONINE HallpaBIeHue polecca (2 Jaca).

2. Xumundeckoe paBHoBecue. KoHCTaHTa paBHOBECHSI, CIOCOOBI €€ BhIPaKEHUS
U pacuera. YpaBHeHue uzotepmbl Bant-I'opda. Xumuueckoe paBHOBeCHE B
reTEPOreHHbIX cUCTEMaX. VI3MEeHEeHnEe KOHCTAaHThl PABHOBECHS C
TeMIiepaTypoil. Y paBHeHHe U30X0pbl U n300apbl Baut-I'odda. [Tpunumn
cMmeneHus papHoBecun Jle lllarenbe kak ciieIcTBUE BTOPOTO Hayasia
TEpMOJIUHAMHUKH (2 yaca).

3. TepMmoamHaMHUYECKHE pacdeThl BO3MOKHOCTH U HAMPABICHUSI XUMHUYECKIX
U PU3NKO-XUMHUYECKUX MPOLIECCOB. PyOeKHBIN KOHTPOJIb - KOHTPOJIbHAS
pabota Nel) (2 gaca).

4. TlpaBuio ¢a3 'n66ca. Ananus pa3zoBoil 1uarpaMmbl COCTOSTHUSI BOABI.
JlaBlieHHE HACBIIIEHHOTO Tapa HaJl pacTBOPOM. 3aKOHbI Payisi.
D0yIMocKonus, Kpuockonus U ux npumenenue. Auddysus u ocMoc B
pactBopax. OOpaTHbI OCMOC. 3HAaUEHHE OCMOTHYECKOTO JaBICHUS JUIS

OMOJIOrNYECKUX U TEXHOJIOTHYECKUX IIponHcCcCoB.

3akonbl KoHoBasioBa. JlucTriisims TBOMHBIX cMeceit. PekTudukarius.
A3€0TpOITHbIE CMECH, UX IPUMEHEHUE U METO/IbI PA3AEICHUS a3€0TPOIMHBIX

cMmeceid. [leperonka ¢ BOASHBIM ITapoM (BOTIPOCHI K J1a0. padore Nel).



3akon pacnpenenenuss Hepucra-lllunoBa. Oxcrpakimuss u  (HakTopsl,

BIIMSIONIME HA CTETIEHb AKCTparupoBaHusi (2 yaca).

5.

Onextpoansie moteHuuansl u DJC. KontaktHeid u 1udy3unoHHBINA

NOTEHIMAJIBl B TAJbBAHMYECKOW 1ienu. MexaHu3M BO3HHUKHOBEHHS
nBOMHOrO anekrpudyeckoro cios (A3C) Ha Mexda3HOH NOBEPXHOCTH.
Crpoenne JIDC. @akTopsl, BIUAIONIME HA BEJIMYUHY U 3HAK 3JEKTPOJHOTO
IIOTEHIIMAIIA.
N3mepenne anexkTpoaHoro mnoreHnuana. CraHmapTHBIA — BOJOPOIHBIN
ANEKTpoA. Psa cTaHgapTHBIX SJEKTPOJIHBIX MOTEHIIMAIOB W BBIBOJBI W3
Hero. YpaBHeHue HepHcTa Mg 2I€KTPOJHOIO IMOTEHUMANA. THIIbI
ANEKTPOXUMHUYECKUX Ieneil. Cxembl W NpPUHLUN PabOThl XUMUYECKHX,
KOHLIEHTPALlMOHHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX LENEH, pacder
S/1C. Meroant uzmepenus DJIC (2 gaca).

OJIEKTPOJHbIE TOTEHIHUANBl H OJC. PyOGexHblii KOHTPOJIb-
KOHTpoJibHas pabota Ne 2 (2 gaca).

CkopocTh peakuuu (CpenHsss U UCTUHHAS) U (DAKTOpbI, BIMSIOLIME Ha
Hee. 3aBUCUMOCTb CKOPOCTM pPEakUMh OT KOHLEHTPALMH, 3aKOH
nericteyronux  macc  (3/IM). Koncranta ckopoctn. Kunernueckas
KJ1accu(puKanus peakmii o MOJIEKYJISIPHOCTH U MOPSAKY.

3aBUCUMOCTb CKOPOCTH PEAKLUUHU OT TeMmIepaTypsl. Teopus aKTHUBHBIX
COyJlapeHU MOJEKYJ. DHEprus aKTUBAlMM, CIIOCOObI €€ BBIYHCIICHHUS.
AHanu3 ypaBHeHus: AppeHuyca (2 yaca).

Pacuer oHepruu axkTHBaIMM M KOHCTAHT CKOPOCTEM  XUMHYECKHX
peakuuii. PyGexHblii KOHTPOJIb- KOHTpoJibHAs padota Ne3 (2 yaca).

OOmme npuHIUnbl Katanuza. CrneunuyHOCTh UM CEIEKTUBHOCTD
Karanu3aropa. BiMsHMEe KaTaiM3aTOpOB HA SHEPIUI0  aKTUBALUU.
I'omoreHHsbIH, reTepOreHHbIN U MHUKPOIETEpOI€HHBIM  KaTaJlu3.

depMeHTaTUBHBIN KaTalu3, €ro 0COOEHHOCTH. BiusiHue BHEIIHUX YCIOBHIA



Ha (I)epMCHTaTI/IBHI)IC IIPOUCCCHhI. 3aHsaTue IMPOBOAUTCA C HUCIIOJIb30BAHHNEM

MAO, CTyIeHThI BBICTYNAIOT C JOKJIaJaMH U Npe3eHTalMsIMHU (2 yaca).

JlaGopaTopHbie padoThI
no ¢u3nYecKoii M KoJLIouaHON Xxumuu (18 yacoB)

Jlaboparopnasi pa6ora Ne 1. Ileperonka Ounapueix cMmeceid. [loctpoenue
W aHaju3 IuarpaMMbl KunieHusi OuHapHoi cmecu (4 daca).
Heab: MO3HAKOMUTHCA C J1a0OPATOPHOM YCTAHOBKOM U OCBOUTH TEXHUKY
MEPEroHKU OMHAPHOW CMECH, HAYUYHUThCS ONPEAEsATh COJACpKaHuE KOMIIOHEHTORB
pedpakTomeTpuyeckum MeToaoM. [locTpouTs UM mpoaHaIM3UPOBATH JAUATPAMMY
KHUIIEHUS CUCTEMBI, HCIIO0JIb3Ys 3aKOHBI KOHOBasoBa.

JlabopaTopnass pabdora Ne 2. KOHIYKTOMETPHUYECKOE OMPEAECICHUE
KOHIIEHTpAIlMU pacTBOpa XJiopuia HaTpus (4 vac).
Leab: MO3HAKOMUTBCS  C KOHAYKTOMETPUYECKHUM  METOJOM OIpPEACICHUS
KOHIICHTpAIu1 AJIEKTPOJIMTOB B PAacTBOpaxX C TMOMOIIBI TMOCTPOESHHOTO
KanmuOpoBoyHOTO rpaduka. OnpeneanTs CoIecoaepKaHue MOPCKOM BOIBI.

JlabopaTopnass padora Ne 3. [TonydyeHrne W OYMCTKA  KOJUIOMJHBIX
pacTBOpoB (4 yac).
Leab: MO3HAKOMUTBCS C KOHJEHCALMOHHBIMM M JUCIEPCUOHHBIMU METOAAMU
MOJyYeHHUs 30JI€i, UX CBOMCTBAMH, SIBJICHUEM KOAryJslMU; MPOBECTU OYUCTKY
30J151 METOJIOM JUaIN3a.

JlaGopaTopnas padora Ne 4 AJicopOIust YKCyCHOM KHUCIIOTBI Ha YIJIe
(4 yac)

Hean: mnpoBecTn ancopOIMI0O YKCYCHOM KHCIOTHI Ha TOBEPXHOCTH
aKTUBUPOBAHHOIO YTJIsl, PACCUNTATh BETUYUHY yIEJIBHOU aCcOpOIIMU U TTIOCTPOUTH
uzorepmy azacopoimu. PaccMoTpeTsh mMpuMEHMMOCTh ypaBHeHu DpelHmmmxa u

JleHrMropa K IOJIy4YEHHBIM PE3YIbTaTaM.

JlaGopaTopHasi padora Ne 5. ®epMeHTATUBHBIH KATAJIU3



Paborta nmpoBoautca ¢ ucnosb3oBanueM MAOQO: CTyneHTbl NpPeaCTaBISIOT

MPE3EHTAIlMA ¥ COOOMICHHS 0 (DEpMEHTATUBHOMY KaTaiu3y (2 Jac).

I1l. YYEBHO-METOJWYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

Y4ebHo-MeToAnueCcKOoe oOecrieueHue CaMOCTOATEIbHON paboThI
oOyuaromuxcs 1O aucuuivinHe «®Pusnueckas M KOJUIOMJHAs XUMUS
npenacrasiieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

-IIaH-TpaUK BBIIOJHEHUSI CaMOCTOSITEJIbHOM PAa0OThl MO JUCUUIUIMHE, B
TOM YHUCJI€ TPUMEPHBIE HOPMBI BPEMEHHU Ha BBIITOJIHEHHUE TI0 KaXKIOMY 33/IaHUIO;

-XapaKTepUCTUKA 3alaHui JUISI CAaMOCTOSTEIBHOW paboThl O0ydarommxcs u
METOIMYECKIE PEKOMEHIALINHY IO UX BBIIIOJIHEHUIO;

-TpebOBaHMs K  TPEACTaBICHUI0O W O(OPMIICHHIO  PE3yIbTaToOB
CaMOCTOSATENbHOM pabOThI;

-KPUTEPHUH OLICHKHU BBIMOJIHEHUS CAMOCTOSITEIbHON pabOTHI.

TunoBbie KOHTPOJIbHBIE 33IaHNS, METOINIECKUE MaTePUAIIbI, OMIPEACTISIONIIE
MpoLeTypbl OIICHUBAHWSA 3HAHWW, YMEHUHW W HABBIKOB M (WJM) OMbITa
JESTEIbHOCTH, a TakKe KPUTEPUU M TOKa3aTeldH, HEOOXOIMMBbIE AJisi OLEHKU
3HaHWW, YMEHHWH, HABBIKOB U XapaKTePU3YIOIIME JTambl (OPMUPOBAHUS
KOMIETEHIIMH B  MpOLIECCE  OCBOGHHMS ~ OOpa3oBaTEeNbHOM  MPOrpaMMBL,
npencTaBieHsl B [Ipunoxenun 2.

IV. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

No KouTtponupyembie Kopb! 1 aTamnst OueHouHbIE CpeIcTBa
n/n paszaesnsl / TeMBbl (bopmupoBaHus TEKYIIUN IPOMEXYTOU
JUCITUTLIAHBI KOMIIETEHINH KOHTPOJTh Has
aTTecTanus
1 Paznmen 1. OIIK-5 | 3naer CobOecenoBanue
(YO-1)
XAMprecKas yMeeT Pa3HOypOBHEBbIE
TEPMOIMHAMHKA 3a7a4M U 3a7a-




HUSL
BIIAJICET PasnoypoBHEBBIE
3a/la4yM U 3aja-
HUS
KonTposnbHas pa-
6ota Nel (ITP-2)

2 Pazgen 2. ®azoseie | OIIK-5 | 3Haer CobecenoBanue
paBHOBECHS. (YO-1)
KomnuraruBueie ymeer JlaboparopHas
CBOICTBA pacTBOPOB pabora (I1P-6)
BJIaJecT Pa3zHoypoBHEBBIE
3aJ1a4YM U 3aJ1aHuUsI

3 Pazgen 3. 3HAET CobecenoBaHue
DIEeKTPOXUMHUSI (YO-1)

yMeeT JlaboparopHas
pa6ora (I1P- 6)
BJIaJICET KonTtpomnbHas
pabora Ne2 (IIP-
6)

4 Pasnen 4. OIIK-5 | 3Haer CobecenoBanue
XuMudeckas (YO-1)
KMHETHKA U KaTaJlnu3 yMeeT KontposnbHas
pabota Ne3 (IIP-
6)

BJIQJIEET (YO-4)

5 Pazmen 5. OIIK-5 | 3naer CobOecenoBanue
[ToBepXHOCTHBIC (YO-1)
SIBJIEHUS U JIU- yMeeT Pa3zHoypoBHEBbBIE TectupoBanue
CIIEPCHBIC CUCTEMBI 3a1a4M ¥ 3a1anus | [[P-1
BJIAJIEET VO-3,
JlabopartopHbie DK3aMeHAIMOH
pa6ortsi (ITP-6) HBl  BOTIPOCHI
B IIpunoxe-
HUU 2

TuroBble KOHTPOJBHBIE 3a1aHUS, METOJANYECKUE MATEPUAIIbI, OTIPEIEIIIOIINE
NpoIeAYpbl OIEHWBAHUS 3HAHWM, YMEHUW ¥ HABBIKOB W (WJIH) OIbITA
NEATETbHOCTH, a TaKXe KPUTEPUHM U TOKa3aTelid, HEOoOXOIUMbIE 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 OBECIHEYEHUE AUCHUIIJINHBI



OcHoBHas JuTEpaTypa
1. Xaputonos [0.4. ®uznueckas xumus: yueonuk - M. : I'DOTAP-Menua,

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

2. benser A.IL, Kyuyk B.U. ®uznueckas 1 KOJIOWIHAS XUMUS | YICOHUK -
M. : I'D0TAP-Meaua, 2014.-752c.

3. Ousuueckas XuMHUs [DIEKTpOHHBIA pecypc] : yded. mocobme / B.U.
I'pezynoB, W.P. Kyzees, E.B. IlospkoBa, B.MU. Ilonyxuna, E.b.
[ITa6nosckas, E.FO. ITlpmiimax, H.B. ®@upcoBa. - 2-¢ usm., crep. - M. :
OJIMHTA, 2014. Pexum JIOCTyMa:
http://www.studentlibrary.ru/book/ISBN9785976519633.html

4. ®Ouznveckass xumusa. Tom 1. OOmas u Xxumuyeckas TEPMOJMHAMHKA :

yueOHuk / A.S. bopmesckuit. — M. : UHOPA-M, 2017. — 606 c. + [Hom.

MaTepuaibl [OnexTpOHHBIN pecypc; Pexum JOCTyIa
http://www.znanium.com]. — (Breiciee o0pa3oBanme: bakaiaBpuar). —
www.dx.doi.org/10.12737/19870. - Pexum J0CTyTIA:

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

5. ®usuueckas XxuMus [DNEKTPOHHBIN pecypc] : yuebnuk / Xapuronos 1O.4. -
M. : I'SOTAP-Menua, 2013. Pexunm JIOCTyMa:
http://www.studentlibrary.ru/book/ISBN9785970423905.html

6. ®uzuyeckasi xumus : yuaed. mocoodue / [I.I1. 3apyoun. — M. : UHOPA-M,

2017. — 474 c. + Jlon. maTtepuaisl [ DNeKTPOHHBIN pecypc; Pexxum moctyma
http://www.znanium.com]. — (Bbsiciiee obpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/20894. - Pexum J0CTyTIA:
http://znanium.com/catalog/product/469097

7. Kosnonanass xumus [DnekTpoHHBI pecypc] : yueOHoe mocodbue / E.C.
Pomanenko, H.H. ®panuesa, IO.A. besruna, E.B. BoimocoBa. -
CraBpononib:  Ilaparpagp, 2013. — 52 c¢. - Pexum pgocryna:
http://znanium.com/catalog.php?bookinfo=514197 - Pexum pgoctyma:
http://znanium.com/catalog/product/514197



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

Camumena, O.B. Kommouanas xumwusi [DIeKTpOHHBIN pecype] : ydeOHOe
nocooue / O.B. CammmeBa, FO.B. TapacoBa, H.E. MonmarymoB. —
OnekTpoH. nan. — Kemeposo : Keml'Y, 2017. — 112 ¢. — Pexum gocryna:

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

JlonosiHUTEILHAS

"®Ousznyeckas W KoOUIOMAHAS XuMus [OnexkTpoHHsld pecypc| / "A. IL.
bemses, B. U. Kyuyk; mox pen. A. II. bemsesa" - M. : I'D0OTAP-Menua,
2014." Pexum JOCTyma:

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

Ponun, B.B. @u3nuyeckas u KOJUIOUAHAS XUMMSI[ DIEKTPOHHBIN pecypc] :
yuebHoe mnocobue / B.B. Pomun, 3.B. T'opuakoB, B.A. OpobGemn. -
CraBpomnoisib: AI'PYC CraBponosibckoro roc. arpapsaoro yH-ta, 2013. — 156
C. - ISBN 978-5-9596-0938-2. - Pexum JOCTYTIA:
http://znanium.com/catalog/product/515033

dusnyeckasi U KOJUIOUAHAS XUMUS [ DJIEKTpOHHBIN pecypc]: yueonuk / [Tox
pen. A.Il. bensesa. - 2-e u3z., nepepad. u gom. - M. : I[DOTAP-Menua,
2012. Pexum JIOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785970422069.html

NudopmarnmonHoe obecrieueHrne OCYIIECTBISIETCS TAaKUMU CHCTEMaMH,

KakK:

o B W

Hayunas AJIEKTPOHHAA oubMoTexa eLIBRARY

https://elibrary.ru/defaultx.asp

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

DaeKTpOHHO-0MOIMoTeYHas cuctema http://znanium.com/

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

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


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

Ilepeyenr  MH(MOPMALMOHHBLIX  TEXHOJOIMH M  NPOrPaMMHOIO

o0ecmeyeHusa

MecTo pacnoyoXeHus [lepeuens mporpaMMHOT0 0OECTICUEHUS
KOMITBIOTEPHON TEXHHUKH, Ha
KOTOPOM YCTaHOBJICHO
nporpaMMHoOe oOecreueHue,
KOJINYECTBO Pa00OYMX MECT

— Microsoft Office Professional Plus 2010;

MynbTUMeTHIAHAS aYTUTOPUS | — OQHUCHBIM TaKeT, BKIIOYAIONIUN MPOTpaMMHOE OOeCTICUeHHEe s

r. BmaauBocTok, o. Pycckuii, | paboThl ¢ pa3inyHBIMH THIIAMH JOKYMEHTOB (TEKCTaMH, 3JI€KTPOHHBIMH
. Asxkc 1.10, kopnyc M Tabnuuamu, 6azaMu JaHHBIX U 1p.);

— 7Zip 9.20 - cBOGOAHBIN (ailIOBBIN apXUBATOP C BBHICOKOW CTEICHBIO
COKaTHSI TAHHBIX;

— ABBYY FineReader 11 - mporpamMma /il ONTHYECKOTO
pacrno3HaBaHUsl CHMBOJIOB;

— Adobe Acrobat X1 Pro — maket mporpamMm Jjist CO3IaHUSI ¥ TIPOCMOTpa
3JICKTPOHHBIX ITyOsnKaruii B popmare PDF;

— ESET Endpoint Security - koMIurekcHas 3amuTa pabounx CTaHIMA Ha
0aze OC Windows. [Tomnepxka BUpTyaau3aliy + HOBbIE TEXHOJIOTHH;
— WinDjView 2.0.2 - mporpamMma Jisi pacrio3HaBaHUS U TPOCMOTpa
¢aiinos ¢ ogHonMeHHBIM popmaTtom DIV u DjVu;

— Auslogics Disk Defrag - mporpamma s onrrumuszanyu ITK 1 ToHKOIA
HaCcTPOMKH ONEPALIMOHHON CUCTEMBI

PexomMeHIa1UM 10 IVIAHUPOBAHUIO M OPTaHU3ALMU BPEeMEHHU,
OTBOJMMOI0 HA M3Yy4YeHHe THCIUIITUHBI

Bpemsi, oTBenéHHOE Ha CaMOCTOSITENIbHYIO paboTy, OJDKHO OBITh
UCIOJIb30BaHO 00YyYaroIIUMCs IIJIAHOMEPHO B TEUEHUE CEMECTpA.
[ImanupoBanwe — BaKHEWIIas dYepTa YEIOBEYECKOW JeATeNbHOCTH. Jlms
OpraHu3alud y4eOHOU NeaTeNbHOCTH J(PGEKTUBHBIM BApUAHTOM SIBIISACTCS
UCTIONIb30BaHUE CPEJCTB, HAIIOMUHAIONIUX O CTOSIIMX TEpe] BaMH 3ajadax,
UX TOCJIEeI0BATEILHOCTH BbINIOJNIHEHMS. B ponu Takux cpeacTB moryt ObITh IT-
TEeXHOJOTHH (cMapT(OHBI, IUIAHIIETHI, KOMIOBIOTEPHl M T.I.), HMEIOIIUE
IPUJIOKEHHUS/TIPOTPaMMBI  TI0O OpTaHW3allMu pPACIopsiiKa JHS/MecAla/rona u
CUTHAJIM3UPYIOLUIUX O BaXKHBIX COOBITHUSIX, HAIIPUMEP, O BHIIIOJHEHUU 3aJaHH
110 KOHKPETHOMY pa3/iey JUCIUILINHBL.
Pexomenayercst BRIOpaTh JEHB/AHU HEACTW ISl PETYISIPHON MOATOTOBKH TIO
JUCHMIUIMHE, 3TO TMO3BOJUT MOPAJIbHO HACTPOUTHCS HA  BBINOJHEHUE

IIOCTABJICHHBIX 3ada4d, IIOATOTOBHTBCA K HHM H Bblpa6OTaTB ImpaBujia




BBINIOJIHEHHS JUISl HUX, HallpuMep, CHaydala NMpopadoTKa marepuaina JIEKLHi,
YTEHHUE TEPBOMCTOYHUKOB, 3aTEM BBIJCICHUE U (UKCUPOBAHHE OCHOBHBIX
uaen. Pekomenayemoe cpeaHee BpeMs JiBa 4aca Ha OJIHO 3aHSITHUE.
Onucanue mocje10BaTeJbHOCTH ACHCTBUUA 00Y4aKOIIMXCS
NPU U3Y4YeHUH TUCUUILIMHBI

B cooTBeTcTBUM € LENSMH U 33Ja4aMU AUCUUILIMHBI CTYJICHT U3y4YaeT Ha
3aHATUAX U JIOMa paszielibl JEKIIMOHHOTO Kypca, TOTOBUTCS K MPaKTUYECKUM
3aHATUAM, TPOXOAUT KOHTPOJIBHBIE TOYKH TEKYIIEH aTTECTALMH, BKIOYAOIINE
pazHeie  (OpMBI  TIPOBEPKH  yCBOEHUS  Marepuana  (coOecemoBaHue,
TECTUPOBAHUE, KOHTPOJIbHBIE PA0OTHI U . ).
OcBoeHue NUCIMIUIMHBI BKIIOYAET HECKOJIBKO COCTABHBIX DJIEMEHTOB YUEOHOU
JESITETbHOCTH:
1. BuaumarenbHoe uYTeHHME pabouell MporpaMMbl YYeOHOW JTUCIUTLIAHBI
(moMoraeT IeJIOCTHO YBHJETh CTPYKTYpY H3ydaeMbIX BOMpPOCcOB). B Hel
COJICPKUTCSI TIEpEUYEHb KOHTPOJIbHBIX HCIBITAHUM JJIsI BCEX Pa3/IesioB U TEM,
BKJIIOYAs SK3aMEH; YyKa3aHbl CpPOKM CHa4y¥ 3aJaHduil, MPeayCMOTPEHHBIX
y4eOHOM mporpaMMoi Kypca JUCHUIUIMHBI «OpraHudecKas XUuMUs.
2. HeorbemiaeMoOil COCTaBHON 4YacThbIO OCBOCHMSI Kypca SIBJSETCS MOCEIICHUE
JeKIMA W WX KOHCHEKTUpOBaHUE. [yOOKOMY OCBOCHHIO JIEKIIMOHHOTO
MaTtepualia CriocoOCTBYET MpeIBapUTeIbHAs MOATOTOBKA, BKIIOUYAIOIIAsl YTEHUE
peabIayIei JeKIuu, paboTy ¢ yueOHUKaMHU.
3. PerynspHasi moAroToBKa K MPaKTUYECKUM 3aHATHSM U aKTUBHas paboTa Ha
HUX, BKJIFOYAIOIIAS:
— MOBTOPEHUE MaTepHalia JEKIUU M0 TEME;
— 3HAKOMCTBO C IIJIAaHOM 3aHSITHSI U CIIUCKOM OCHOBHOM W JIOMOJHUTEILHOMN
JUTEPATYPbl, C PEKOMEHIALUSMU T10 MOATOTOBKE K 3aHATHIO;
— TIOCEUIEHHWE KOHCYJIbTAIIMM C UEJIbI0 BBISICHEHUS BO3HUKIIHUX CJIOXHBIX
BOIIPOCOB IIPH MOJATOTOBKE K MPAKTUYECKUM 3aHSITHUSIM.
4. IloaroroBka K 3K3aMEHy (B TEYEHHE CEMECTpPA), NOBTOPEHHE Marepuaia

BCCI'O0 KypCa TUCHUIIIINHEI.



IoaroroBka K JeKHMOHHBIM U MPAKTHYECKHUM 3aHATHAM
[Ipyn moOATrOTOBKE K JEKIIMOHHBIM M MPAKTHUYECKUM 3aHATHSIM PEKOMEHIYETCS
MOJIb30BaThCS MaTepHallaMU JIEKIMHA, PEKOMEHJIOBAaHHOM JIUTEepaTypoill u
pecypcaMu HMHTEpHET. BOMpOoChl, KOTOpPHIE BBI3BIBAIOT 3aTPYAHEHUE MPU
MOJATOTOBKE, JOJKHBI ObITh 3apaHee C(OPMYIMPOBAHBI U 03BYYEHBI BO BpeMs
3aHATUI B ayJUTOPUM [JISl JOMOJHUTEIBHOTO Pa3bICHEHMs MperojaBaTesieM.
OTBeThl, BBIHOCHMBIE Ha OOCYXKJCHHE, JODKHBI OBITh  THIATEIHHO
MOJATOTOBJIIEHBI M TI0O HUM COCTaBlieHa cxema (IUlaH), KOTOpPOM CTYAEHT
nojib3yeTcs Ha 3aHaTuu. [Ipyu oTBeTe HA/O JIOTMYECKU TPAMOTHO BBIPAXKATh U
00OCHOBBIBaTh CBOIO TOUKY 3pEHHUS, CBOOOJHO OMNEPUPOBATH MOHITHUSMHU U
kareropusimMu. [Ipu caMOCTOSITENIBHOM PENICHUH 337a4 HY)KHO OOOCHOBBIBATH
KaKJIbIM ATall pelieHus, UCXOs U3 TEOPETUUECKUX MOJI0KEHUHN Kypca.
IHoaroroBka K 3a4eTy U 3K3aMeHY

B mporecce MOArOTOBKM K 3a4€Ty M 3K3aMEHY, CJIEAYET JIUKBUIUPOBATH
UMEIoIMecs TMpoOesibl B 3HAHUSAX, YIIyOUTh, CHUCTEMAaTH3UPOBATH U
ynopsaaounth 3HaHusA. (Ocoboe BHHMaHHE CIEIyeT YIEIUTh OpraHU3aluu
MOATOTOBKH K 3a4eTy U Kk3aMeHy. Hannuue nosiHbIx COOCTBEHHBIX KOHCIIEKTOB
JICKIUHA SIBJISIETCS HEOOXOAMMBIM YCIIOBHEM YCIEIIHOW cllayu sk3ameHa. Ecmu
MPOMyIIeHa Kakas- JIMOO JIeKIHs, HEoOXOAUMO €€ BOCCTaHOBHUTH, 00/1yMarTh,
YCTPaHUTh BO3HUKIIKE BOMPOCH], UYTOOBI 3allOMHHAHHME MaTepuana ObLIo
OocO3HaHHbIM. ClienyeT MOMHHTh, YTO MPHU MOATOTOBKE K 3a4YETy U SK3aMEHY
BHAYaJle HAJ0 NPOCMOTPETh MaTepuajd IO BCEM BOIpocaM CAaBaeMoit
JUCLUMIUIMHBI, Jajee OTMETUTh JJisi ce0si Haubosiee TPYAHBIE BOIMPOCHI U
o0s3aTeIbHO B HUX pa3o0OpaThcs. B 3akimodeHue emie pas IenecooOpasHo

IMOBTOPHUTH OCHOBHBIC ITOJIOKCHHAL.



VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUITJIMHBI

PeaJII/BaI_[I/ISI JUCHUITIINHBI

Tpedyer

HaJu4yue  CIEeNUAIU3UPOBAHHOU

HGKI.[HOHHOﬁ AyaIUTOpHUH, OCHaHIéHHOﬁ MYHBTHMGHHﬁHBIM O60py,Z[OBaHI/ICM, a

TAKKC CIIPAaBOYHBIMU MAaTCpHaIaMH U paSI[aTOHHBIfI y‘le6HO-M€TOI[H‘ICCKI/Iﬁ

MaTepHa.

HaJIU4ue XUMHUYECKOM

nabopaTtopuu,

Jlns  mpoBeneHus J1aOOPATOPHOTO MPAKTHKyMa HEO0OXOAUMO

OCHAIIIEHHON HEO0XOIUMBIM

000py0BaHUEM, XUMHUECKOW MOCYI0M U peaKTUBAMHU.

HaumenoBanue O60pyI[OBaHHLIX MOMEIICHUI

IlepeyeHb OCHOBHOT'O 00OPYAOBaHUS

MynbsTuMeauitHas ayIUuTOpHUs
r.BmaguBocrok, o.Pycckuit nm Askc 1.10,
Kopnyc 25.1, ayn. M420

[Inomazas 74,6 M

Momno6mok Lenovo C360G-i34164G500UDK
¢ Hcrounukom OecriepeOOHHOrO NUTaHUA
Powercom SKP-1000A; OkpaH c
anekTponpuBogom 236*147 cm Trim Screen
Line; IIpoektrop DLP, 3000 ANSI Lm,
WXGA  1280x800, 2000:1 EW330U
Mitsubishi; Iloacucrema
CHEIHATU3UPOBAHHBIX KpeIuIeHu
o0opymoBaHUs CORSA-2007 Tuarex;
[Toxcucrema BUACOKOMMYTAIIMU: MAaTPHUYHBIHA
kommytaTtop DVI DXP 44 DVI Pro Extron;
yanuautens DVI nmo Butoit mape DVI 201
Tx/Rx Extron; IToncucrema
ayTMOKOMMYTAIUU u 3BYKOYCHIICHUS;
aKycTH4yecKkas CcucTeMa Jjisi MOTOJIOYHOIO
moHTtaxka SI 3CT LP Extron; MukpodonHas




nerinyHas paauocucrema YBY nuamazona
Sennheiser EW 122 G3 B cocraBe
0ecrpoBOJHOTO MUKpPO(POHA U NPUEMHUKA;
nudposoi aymamomnporieccop DMP 44 LC
Extron; CereBoil KOHTpOJUIEp YIPABJICHUS
Extron IPL T S4; 6ecnpoBogusie JIBC s
oOyuaromuxcsi o0ecrneueHbl CUCTEMOW Ha
6aze Touek goctynma 802.11a/b/g/n  2x2
MIMO(2SS).

Xumudeckasi J1abopatopusi BraamBOCTOK,
o.Pycckuit m Askc a.10, Kopnyc 25.1, ayn.
M315

Konnykromerp, pH-MeTpel, nossipumerp,
cnekrodoromerp, pedppakroMerp,
XMUMHYECKas MoCy/1a, yCTaHOBKA ISt
MIEPETOHKH, AaHATTUTHYECKHUE BECHI,
CYIIMIIBHBIN 1IKa(, IEKTPOTUIUTKI

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUITJIMHBI

PeaJII/BaI_[I/ISI JUCHUIIIINHBI

TpeOyeT

HaJIu4due CIICLIMATIM3UPOBAHHOMN

JICKIIMOHHON ayJIUTOpUM, OCHAIIEHHOW MYJIbTUMEIUNUHBIM O0OpYIOBaHHUEM, a

TAKKC CIIPAaBOYHBIMU MAaTCpHaIlaMH H pa3I[aTO‘-IHBIﬁ y‘—I@6HO-M€TOI[PI‘-ICCKPII>i

MaTcpuail.

HaJIU4ue XUMHUYECKOM

nabopaTtopuu,

Jlnst  mpoBeleHUs JTAOOPATOPHOTO MPaKTHUKymMa HE0OXO0JAUMO

OCHAIIlEHHOU HEOOXOIUMBIM

000pyA0BaHUEM, XUMHUYECKOW MOCYI0M U peaKTUBAMHU.

HaumenoBanue O60pyI[OBaHHLIX MOMEIICHUI

IlepeyeHb OCHOBHOT'O 00OPYZOBaHUS

MynbTuMeuiHAs ayIUTOpUs
r.BnaguBoctok, o.Pycckuit n Askc a.10,
Kopnyc 25.1, ayn. M420

[Inomans 74,6 M2

Momno6ok Lenovo C360G-i34164G500UDK
¢ Hcrounukom OecriepeOOHHOTO MHUTAHUS
Powercom SKP-1000A; OkpaH c
anekTponpuBogom 236*147 cm Trim Screen
Line; TIIpoektrop DLP, 3000 ANSI Lm,
WXGA  1280x800, 2000:1 EW330U
Mitsubishi; Iloacucrema
CHEIHATU3UPOBAHHBIX KpeIuIeHun
o0opymoBaHUs CORSA-2007 Tuarex;
[Toacucrema BUACOKOMMYTAIIMU: MAaTPHUYHBIHA
kommytaTtop DVI DXP 44 DVI Pro Extron;
yumautens DVI no Butoit mape DVI 201
Tx/Rx Extron; ITogcucrema
ayTMOKOMMYTAIUU u 3BYKOYCHIICHUS;
aKyCTHYeCKas CHCTeMa JUIsl ITOTOJIOYHOTO
MoHTaxka SI 3CT LP Extron; MukpodonHas
nerinyHas paauocucrema YBY nuamazona
Sennheiser EW 122 G3 B cocraBe
OecpoBOHOTO MHKPO(OHA W TMPHUEMHHUKA;
nudposort aymamomnporeccop DMP 44 LC




Extron; CereBoil KOHTpOJUIEp YIPABICHUSA
Extron IPL T S4; 6ecnpoBogusie JIBC s
oOyJaromuxcss O00ECIeYeHbl CHUCTEeMOH Ha
6aze Touek goctyna 802.11a/b/g/n  2x2
MIMO(2SS).

Xumnueckass nabopatopust BnammBoctok, | Kongykromerp, pH-MeTpbl, nomsipumerp,
o.Pycckuit m Asixkc 1.10, Kopnyc 25.1, ayn. | ciektodoTomerp, pedpakTomerp,

M315

XUMUYECKas I10CY1a, YCTAaHOBKA JUIs
[IEPErOHKH, AHATUTUYECKHUE BECHI,
CYIIMIIBHBIN MIKa(, IEKTPOTTUTKH

HaumenoBanue 060py0BaHHBIX
MOMEIIEHUM 1 TOMEIEHUN 11
CaMOCTOSITETTHHON pabOTHI

[lepevens OCHOBHOTO 000pPYIOBaHUS

Uuranbusle 3an61 HayuHoit
oubmorexu JIBDY ¢ OTKpHITHIM
nmoctyrnoM K oy (Kopiryc A -

ypoBeHb 10)

Mouno6sok HP ProOne 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTh aoCTyma B
HNuTepuer 500 MouT/cex.

PaGoune wmecra s rome ¢ OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH ~ 37I0POBbSl  OCHAILLEHbl  JUCIUIESIMH U
npuHTepamMu  bpaiis; 000pYAOBaHBIL: MOPTaTUBHBIMU
yCTpOﬁCTBaMH JUIsL YTCHUA TIJIOCKOII€CYaTHBIX TCKCTOB,
CKaHHUPYIOIIHUMHU u YUTAaIIUMHU MalllMHaMn
BUJICOYBEJIIMYHUTEIIEM C BO3MOXKHOCTBIO PETYJISIIUU I[BETOBBIX
CIICKTPOB; YBCIMYUBAIOIIUMU  JJICKTPOHHBIMU  JIyllaMHU U

YIBTPa3ByKOBBIMU MAPKUPOBUIUKAMU

AynuTopus ISl CAMOCTOSATENbHOM

paboThI CTYIEHTOB

r. BnaguBoctok, 0. Pycckmii mm. Asike
1.10, Kopmyc 25.1,

aym. M621
ITnomanp 44.5 m?

Mowno6mok Lenovo C360G-i34164G500UDK 19.5" Intel
Core i3-4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB
Windows Seven Enterprise - 17 mryk; [IpoBoaHas cetb JIBC —
Cisco 800 series; OecrnpoBoanbie JIBC s oOyuaronmxcs

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

[Ipunoxenue 1 k paboueit mporpaMMe yIeOHON TUCITATITIHBI




MHWHUCTEPCTBO OFPA30BAHUS U HAYKU POCCUIMCKOMN ®EJIEPALIMNA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKIACHHE
BBICIIIETO 00Pa30BaHUs

«/{aabHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IMKOJIA BUOMEJUIINHBI

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOLINXCA

Pdusnyeckasi 1 KOJJIOUIHAS XMMHUSA

Hanpasaenue noarorosku 30.05.01 MequuMHcKas OMOXUMMSA
®opma NOATOTOBKU OYHAS

BaaauBocTok
2017



Iinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThI M0 JUCHUIJINHE

«Pusnueckas u KROJUIOMJIHAadA XUMMUA»

Ne Hara/cpoxkn Bua camocrositesqibHoit | PopmMa KOHTPOJISA
/ BBINIOJIHEHUS | padoThI
n/m
1 "Hepens CamocrosrensHas padota ¢ | BBogHOe
1 (4 cemecTp, | KOHCIIEKTOM H TECTUPBAHUE
2Kypc) JauTepaTypou mo teme |1
2 Henens Camocrosrensnas pabora ¢ | Ompoc mepesn
2 (4 cemectp, 2 | KOHCIIEKTOM H HAyaJIOM 3aHSATHUS.
Kype) nUTepaTypoii o Teme | (Yacts 1.Pazpmen 1.
3 Henens CamocrosTenbHas pabota ¢ 3Bonp ocet 1-8)
3 (4 cemectp, 2 KOHCHGKTOMVH ngglopll)giopﬂmx
Kypc) TuTepaTypoi mo Teme 1 paGoT
4 genens CamocrosTenbHas pabota ¢ | KoHTponbHas
4 (4 cemecTp, 2 | KOHCIIEKTOM H pabota Nel
Kypc) JUTEepaTypoi Mo Teme 2
5 "Henens CamocTosiTenbHas pabota ¢
5 (4 cemMecTp, 2 | KOHCIIEKTOM H
Kypce) JUTEPATYPOU IO TeEME 2
6 Henens CamocTositenbHast pabota ¢
3] (4 cemectp, 2 | KOHCHEKTOM U
Kypc) JUTEPATYPOH 10 TEME 2
7 Hemens CamoctosTenbHas pabora ¢ | Ompoc mepen
7 (4 cemectp, 2 KOHCTICKTOM 1 Ha4yajoM 3aHATUS
Kype) J'II/ITepaT};pOI/I Mo TeMaM (Yacts 1.Pasgen 2.
pasaca Bonpocsr 10-16)
8 Hesenst CamocrosTensHas pabora ¢ 3ammra
8 (4 cemectp, 2 KOHCHeKTOMVH 1m1abopaTOPHBIX
Kypc) JUTEPATYPOH MO TeMaM pa6ot
M pasnena 3
9 Henens CamocrosTenbHas pabora ¢ | KoHTpoabHast
9 (4 cemecp, 2 KOHCHeKTOMvI/I pabota No2
JUTEPATypOi M0 TeMam
Kypc) paznena 3
10 Henens CamocTtosTenpHas padora ¢
10 (4 cemectp, 2 KOHCHCKTOM\'I/I
JHUTEPATypO 1Mo TeMaM
Kype) pasnena 3
11 Henens CamocTosTenbHas pabora ¢ | Ompoc mepen
11 (4 cemectp, 2 KOHCHCKTOMuI/I Ha4yaJoM 3aHATHUS
JINTEPATYPOH 10 TEMaM (Yacts 1.Paznen 2.
Kype) pazzena 4 Bompocer 10-16).
12 12 nenens CamocrosTensHas pabora ¢

(4 cemectp, 2

KOHCIICKTOM U




Kypc) JIUTEPATYPOU MO TeMaM
pasnmena 4
13 Henens CamocrositenbHas pabota ¢
KOHCIIEKTOM H
13 (4 cemectp, 2 .
JUTEPATYPOH MO TeMaM
Kypc) paszena 4 Omnpoc nepex
14 CamocTosTenbHas paGora ¢ | po 1alOM SAHTHS
HE eI (Yacts 1.Paznen 4
KOHCIIEKTOM H
14 (4 cemecrp, 2 y Bompockr 17-27).
JUTEPATYPOH MO TeMaM
KypC) 3amura
pasaena 5 na0opaTOpHBIX pad
15 noaean | CoMoTOmeTAB D0 | Koot
15 (4 cemectp, 2 g pabota Ne3
JUTEPATYpPOH MO TeMaM
Kypc) pasziena 5 Omnpoc nepex
16 Henens CamocTosTenbHas pabora ¢ | HAIAIOM SAHSATHS
16 (4 cemectp, 2 KOHCIIEKTOM U (Hacts 1.Paznen 4.
P, JTUTEPaTypoit Mo TeMaM Bompocsr 24-33).
Kype) pasnena 5
17 Hemens CamocrosTenbHas paborta ¢ | TecrupoBanue
KOHCIIEKTOM H
17 (4 cemectp, 2 .
JUTEPATYPOH MO TeMaM
Kype) paznena 5
18 Hemens CamocrosTensHast paboTa ¢
KOHCIIEKTOM H
18 (4 cemectp, 2 . \Ox3amen
JUTEPATYPOH MO TeMaM
Kype) pasnenoB  1-5

PCSYJIBT&TBI IMOATOTOBKU ITPOABJIAIOTCA B AKTUBHOCTHU CTYJACHTA HA 3aHATHUAX,

BBITIOJTHEHUH KOHTPOJBHBIX PAOOT, TECTOBBIX 3aJaHM U Ap. HOPM TEKYIIETO

KOHTPOJISL.

Jlns peanu3anmy caMOCTOSTEILHON pabOThI CO3/IaHbI CIICAYIOIINE YCIOBHS:

1. CryneHTsl oOecrieueHbl UH(GOPMAITMOHHBIMU pecypcamu
(yueOHMKaMHU, CITpaBOYHHUKAM, YYEOHBIMH TOCOOUSIMHU);

2. Jlns mpoBemeHWs TPAKTUYECKUX U JaOOpPaTOPHBIX 3aHATHA TIO
npeaMeTy HUMEIoTCS Meroaudeckue mocoows. CTyAeHT MMeeT BO3MOXKHOCTH
3apaHee (C OIEpeKEHHEeM) TOATOTOBUTHCS K 3aHATHIO, OTBETHUTh Ha
KOHTPOJIUPYIOIIHNE BOTPOCHI, 1 0OPATUTHCA 3a MOMOIIBIO K MPENOIaBaTeNi0 B
Clly4ae HeOOXOIUMOCTH.

3. Pazpabortanbl KOHTPOJIMPYIOIIIHE MaTepuabl B BHJIC
CaMOCTOSITENIbHBIX PabOT M B TECTOBOM (hopMe, MO3BOJISIONINE ONEPATUBHO

OLCHUTBH YPOBCHDb IMOATOTOBKH CTYICHTOB.



A W o

4. OpraHu30BaHbI €KEHEJAETbHbIE KOHCYIbTALIUH.

CamocTtosiTenbHas padoTa BKIIOYAET B CEOSI:

[IoaroToBKYy K MPaKTUYECKUM 3aHATHUSIM;
[ToAroTOBKY K KOHTPOJBHBIM padoTam;
[ToAroToBKY K J1abOpaToOpHBIM paboTam;

[ToAroToBKY K 3K3aMeHy

Bonpocsl 1j1 caMOCTOATEIbHOM NOATOTOBKH 10 «DU3HMYECKON U
KOJIJIOMJIHON XUMMH»

[IpenMer u cojaepkaHue TUCUUILUIUHBI «DuU3nyeckass XHUMUS», OCHOBHBIC
paszensl. 3HaYCHUE JUCHUIUIMHBL I8 MEAUIMHCKON OHMOXUUM M OXPaHBI
OKPYKaIOUIEN CPEIBL.
OCHOBHbIE MOHSTUSA XHUMHUYECKOW TEPMOJIMHAMHUKH, TIEPBOE HAYaJo.
BHyTpeHHsisi sHepruss W HSHTanbnusa. lepmoxumus. 3akoH lecca wu
CJICICTBUSA U3 HEr0. TepMOXUMUUYECKUE PACUETHI.
Tunbl kanopumerpoB. OnpeneneHne SHEPreTUYECKO [IEHHOCTH MUIIEBBIX
MPOJYKTOB M TOILIMBA.
3aBUCHMOCTH TEILIOBOTO 3 PeKTa OT TeMreparypsl, 3akoH Kupxroda.
Btopoe Hayano TepMOAMHAMHUKH. OHTPONUA U TEPMOAUHAMHYECKAS
BEPOSTHOCTh CUCTEMBI.
Xapakrepuctudeckue (QYHKIHMHM U TEPMOJMHAMHUYECKHE TOTEHIUAJIBI.
DHeprus I'n6bca wu I'ensMmrosbna. XUMHUYECKUHN MMOTEHIHAII.
Tepmoaumnamuueckue ¢HakTopbl, ONpESSIONINEe HampaBieHUE Ipoliecca.
BTopoe Hayano B OTKPBITBIX CUCTEMAX U B JKUBBIX OPraHU3MaX.
Xumudeckoe paBHoBecue. KoHCTaHTa paBHOBeCHs. YpaBHEHHUE H30TEPMBbI
Bant-I'odda. Xumudeckoe paBHOBECHE B TETEPOTCHHBIX CHCTEMaX.
N3MeHeHne KOHCTaHTBl pPAaBHOBECHS C TEMIEPATypou. YpaBHEHHUE
U30TEpPMBI,  M30XOphl M u300apbl Bant-I'odda. Ilpunuun cmenienus

paBHoBecus Jle Illarense.



9. ®azoswie paBHoBecus. I[IpaBuno da3z ['mOO6ca u ero mpumeHeHue. AHanu3
¢$a30Boil TUarpaMMBbl COCTOSIHUS BOJIBI.

10.3akonsb1 Payns. D0ymarockonus ¥ KpHOCKOIUS U UX IPUMEHEHHE.

11.udpdy3us u ocmoc B pactBopax. OOpaTHbBIE ocMoc. 3HaueHUe
OCMOTHYECKOTO JaBJIE€HUA [UIsi OHOJIOTMYECKUX M TEXHOJOTHYECKHUX
IPOLIECCOB.

12.B3aumHas pactBopuMocTh kuakocteil. IlepBeiit 3akon KonoBasoga.
JlucTumsuus IBOMHBIX cMeceit. PekTudukarus.

13.Btopoit 3axkon KonoBamoBa. A3e0TpONMHBIE CMECH, UX MPUMEHEHHE U
METO/IbI PA3ACIICHHUS.

14.0OrpaHnueHHO pacTBOPUMBIE KHUAKOCTHU. [leperonka ¢ BOASIHBIM apoM.

15.3axkon pacnpenenenuss Hepucra-lllunosa. Okctpakuus u  Qakropsl,
BIMSIOIIME HA CTENEHb JSKCTparupoBaHus. lIpomecchl 3KCTpakuuu B
OMOTEXHOJIOTUU U B MEIULIUHE.

16.PacTtBOpHI 31eKTpoauTOB. [IprunHbl OTKIIOHEHUS OT 3akoHOB Payns n Bant-
['opdba B pactBopax  CHIBHBIX  DJEKTPOJIUTOB.  M30TOHHMYECKHIA
ko3 purenT. Cnadble 3eKTpONUTHI. 3aKOH pa3zbaBieHus OcTBanbaa.

17. OCHOBHBIE TOJIOKEHUS TEOPUM PACTBOPOB CHIIBHBIX 3JIEKTPOJUTOB

Hebas u  T'rokkensi. Monnas atmocdepa, 53(P¢deKTbl TOPMOKEHHSI HOHOB.

AKTUBHOCTb, KO3((UIIMEHT aKTUBHOCTH, HOHHAas cujia pactBopa. Pacuer

CpelHero 3Ha4eHUs KO3 HUIINEHTa aKTUBHOCTH.

18. DJIEKTPONPOBOJHOCTh PACTBOPOB  AJICKTPOJIMTOB. Y IENbHAs U
HKBUBAJICHTHAs 3JIEKTPONPOBOHOCTh. 3aKOH HE3aBUCHUMOTO JIBHKEHUS
noHoB  Konbpaymia. Mertonsl  ompeaeneHuss — AIEKTPONPOBOIHOCTH.

KonnykTomeTpus U ee IpuMEHEHHE.

19.9nexrponubie motennmansl U IJC. KonrtaktHbiii, auddy3uoHHBIN U
AIEKTPOIHBIN MOTEHIHANBI B TAJIbBAHUYECKOM LETIH.

20. MexaHu3M BO3HMKHOBEHHSI JIBOMHOro a3iyiekTpudeckoro ciosi (JI9C) Ha
mexdaszHoit moBepxHoctu. Ctpoerue J[IC. DakTopshl, BIUSIONINE HA BEINYUHY

M 3HAK OJICKTPOJHOI'O IMOTCHIHAJIA.



21. Wsmepenue »diekTpogHOTO ToTeHNHana. CTaHIApTHBIM BOIOPOIHBINA
ANEKTPOA. P cTaHIapTHBIX AIEKTPOJHBIX MOTEHIIMAIOB U BBIBOJBI U3 HETO.

22. YpaHenue HepHcra 1715 pacuera 3JIeKTpOJHOTO MOTEHIAANA.

23. Turbl AIEKTPOXUMUYECKUX (TaTbBaHUIECKUX ) Tieneit. [IpuHiun paboTs

U CXEMbl XUMHUYECKHUX, KOHLEHTPAIMOHHBIX U  OKHUCIUTEIHHO-

BOCCTaHOBUTENBHBIX Iienel, pacuer D/C.

24. Knaccudukanusi 37€KTPOAOB. DIEKTpoasl 1-ro, 2-ro U 3-ro pojoB.
CranapTHbIe U UHIAUMKATOPHBIE AIEKTPObL. [IpuMepshi.

25. Xumundeckas kuHeTnka. CKOpPOCTh peakuuu (CpenHss W WCTHHHAS).

®DakTopbl, BIUSIIOLIME HA CKOPOCTh PEAKLIUU.

26. 3aBUCHUMOCTb CKOPOCTM pEaKkUMh OT KOHLEHTpaluu. 3aKoH
nerctBytomux macc (3AM). Koncranra ckopoct. OCOOEHHOCTh MPUMEHEHUS
3JIM 17151 reTepOreHHBIX MPOIIECCOB.

27. Kunernueckass knaccupuKkaiuss  peakiuil M0 MOJEKYJISIPHOCTH U
nopsinky. Peakinuu HyJneBoro, mnepBoro M BToporo mnopsanko. Ilepuon
MOJTYIPEBPAILICHHUS.

28. 3aBUCUMOCTDh CKOPOCTH pEaKIMHU OT TeMIeparypbl. Teopus aKTHBHBIX
coynapenuii moiekyn (TAC). OHeprus axkTUBalUU. AHAJIN3 YpaBHEHHS
Appennyca. OcHOBBI TeoprH akTuBUpoBaHHOTO KomIuiekca (TAK).

29. Oco0eHHOCTH KHHETHUKH TeTePOTEeHHBIX MPOIIECCOB.

30. Cnoxuble peaknuu. [lapamnensHbie, mocienoBaTelbHbIC, 00OpaTUMBIE,
COMpPSKEHHBIE U KoJieOaTeNbHbIE PEAKIUU.

31.lenubie U (HOTOXMMUYECKHE MPOLECCHl. AHAINW3 AMArpaMMbl IEMHOM

peaknuu. l{ernHbIe peakiuu B TEXHOJIOTHH.

32. Karanuz. O0mue npuHIMIbE Kataiu3a. ['OMOTeHHBINH, TeTepOreHHbIN 1

MHKPOTE€TEPOT€HHBIA KaTaju3.

33. OcoOeHHOCTM TOMOTEHHOTO W  TeTEepOTreHHOTO  KaTajau3a.

depMEHTATHBHBIA KaTaJIu3 B XUMHUHU KUBOTO U B ME/HIIMHE.
Oco0eHHOCTH  KOJUIOMAHOTO  COCTOsIHMS — BemiectBa.  Kiaccudukarus

mucnepcHbix  cucteM (JC) mo crTemeHW AMCIEPCHOCTH, AarperaTHoMy



COCTOSIHMIO a3l U cpelbl U MexdazoBoMmy B3aumopeicteuio. [lonstue
YAEIBHON NOBEPXHOCTH.
34. OcoOEHHOCTH KOJUIOMJHOTO COCTOsSIHUS BemiecTBa. Kiaccudukarus
mucnepcHbix  cucteM ([JIC) 1o cTenmeHu JHUCIEPCHOCTH, arperaTHoMy
COCTOSIHMIO (a3l U cpelbl U MexdazoBoMmy B3aumopeicteuio. I[loHsTHe
YIEIBHON TOBEPXHOCTH.
34. MuuemnsapHas Teopus CTpoeHus dactul] JuodpoOHbIX 30mei. [Ipasuio
[TaneTta-®asHca. Cxema cTpoeHus U Gopmysia MULIEIUIBI.
MeTtonsl nostyuenust J{C, posib cTaOuan3aTopoB. SABIEHNHE MENTU3ALUY.
Juanus, 351eKTpoauanu3 1 yabTpapuibTpanus Kak Metoasl ounctku J[C, ux
posb B TexHoJioruu. I'emonmanus.
35. TloBepxHOCTHasi PHEPrUsi W TOBEPXHOCTHOE HATSHKEHHE HA TPAHUIIE
paznena ¢a3. Bunel copOrum, npupoaa copOIMOHHBIX CHUIL
N3oTepma MOHO- U TIOJIMMOJIEKYJIIPHOH ajcopOumu. YpaBHenue Opeitnamxa.
YpaBHEeHHE MOHOMOJIEKYJISIpPHOU ajicopOiuu JI3HrMIopa U ero aHaius.
Temnora aacopOuuu. BnusiHue Temmeparypbl Ha aJCOpOILMOHHOE pPaBHOBECHE.
[Ipouecchl aacopOIMY B XUMHUH KUBBIX CUCTEM U B TEXHOJIOTHUHU.
AncopOuys Ha TpaHHIlEe KUAKOCTh-Ta3. DyHaamMeHTalbHOE ypaBHeHue ['nbOca u
€ro aHaJIu3.
[loBepxHOCTHAss aKTUBHOCTb, MOBEPXHOCTHO-akTUBHbIE BemectBa (I[IAB) B
XUMUH KUBBIX CUCTEM U B TEXHOJIOTHH.
AncopOuus Ha TpaHULe TBEPIOE TEIO- JKUIAKOCTb. [IpaBuiio ypaBHUBaHUSA
nosisipHocTeil Pebunnaepa. ['uapoduiibabie U TuApoPoOHbBIE TOBEPXHOCTH.
Anresust, cmaumBanhe. Pabora axaresun u kore3ud. Bmausune IIAB Ha
cMaunBaHue. DPpheKT aacopOIUOHHOTO MOHKEHUS TTpouyHocTu Pebunaepa.
35. OcoGeHHOCTH ONTUYECKUX, MOJIEKYJISIPHO-KHHETHUECKHUX U JJIEKTPUUYECKUX
CBOMCTB BBICOKOJIUCIIEPCHBIX CUCTEM.
PaccessHue W MOIJIOLIEHUWE CBETa B BBICOKOJUCIEPCHBIX cucTeMax. Oddekt
@apanes-Tunnand, sBICHUE ONAJIECUEHUMH. YpaBHeHHE Panes u ero ananmms.

OnTtuyeckue METObI aHAIX3a 30JICH.



BpoyHOBCKOE IBMKEHHE U €r0 MOJIEKYJISIPHO-KMHETUYECKAs IPUPOIa. Y paBHEHUE
OnnmTelHa-CMonyxoBckoro. OcobenHoctn muddy3nn U ocMoca B 30JI5X.
MeMOpaHHbIe METO/IbI B TUIIIEBOM TEXHOJIOTHH.

CenumenTanoHHO-IU(Gy3HOE paBHOBECHE B BBICOKOAMCIIEPCHBIX CHCTEMaX.
VYpasuenue Jlamnaca-Ileppena u ero ananus. YnpTpaleHTpU(pyrupoBaHue.
Bo3nukHoBeHre JBOMHOTO anektpudeckoro cios ([AD3C) Ha wmexdazHon
MOBEPXHOCTU.  ODNEKTPOKMHETUYECKUH  (J3eTa-) MOTEHIUal KakK  4acThb
TEPMOJUHAMHUYECKOTO MOTEHIIHAJIA. DIIEKTPOKUHETUYECKUE SIBJICHUSL:
ANEKTPO(dOpe3, INEKTPOOCMOC, TOTEHIMANIBI TeYeHUs U oceAaHus. [IpakTnueckoe
MCITOJIb30BAHUE AIEKTPOKHMHETHUECKUX SBJICHU.

36. ArperaTuBHasT M KWUHETHYECKas YCTOMYMBOCTh 30J€H. SIBieHUE
koarysinud CrocoObl KoaryJisiliuM, MpaBuiio nopora koaryiasuuu Lynsne-I'apay.
OcoOble ciyyau koaryisiuu. [Ipoiiecchl Koarymnsiiud B >KMBOM OpPraHH3ME U B
OKPY’KAIOIIEH Cpee.

37. OcoOEHHOCTH CBOMCTB MUKPOTE€TEPOTr€HHBIX CUCTEM. MUKpPOTreTepOTreHHbIE
CUCTEMBI U MeToAbl ux moiydeHus. CycrneH3uu, (QakTopbl HX arperaTuBHOU
ycTounBoCTU. CBOMCTBA MACT.

OMysbcuu, uX Kiaccudukamus, crnocoOsl mnonyudeHus. OOpamienue ¢a3 B
smynbeusax. Koanecuenuwms. Ilpoueccsl sMylbrupoBaHUsi B XMMHUHU KMBOTO U B
MUILIEBON TEXHOJIOTUHA. METOIbI pa3pyLICHHS IMYJIbCUM.

[Tenbr. dakTophl, BIUAIONINE HA WX YCTOWYMBOCTH IEH, WX CTaOWIM3alUg U
paspymienue. Ouenka kadectBa neH. I[lenbsr B TexHonoruu. Kcmonp3oBaHue
dbaoTanuu.

Adpo3onu  (ABIMBI, TyMaHbl, OMO0a’pPO30JIM). DJIEKTPUUYECKUE U ONTHYECKUE
CBOMCTBA; (hakTOphl CTAOUIM3ALMKU U pa3pyllieHusl a’po3osieid. OUucTka razoB B
MEKTpOoPHUIbTpax

38. Ocobennoctu cBoiictB pactBopoB BMC. Bizaumoneiicteue BMC ¢
pacTBOpHUTElIeM, TEPMOJMHAMHMKA W KUHETHUKAa TMPOIECCOB HaOyxaHus U
pactBopenusi. CreneHp HaOyxanus. Kontpakuus. Tennora u  JaBlieHHE

Ha6yxaHI/I$I. HpOHCCCBI Ha6yxaHI/I$I B XMMHUHU JKXUBOI'O U B HHIHCBOﬁ TCXHOJIOTHUH.



Hapymenue ycroitunoctu B pactBopax BMC. BeicanuBanue. JInoTponHsie psabl
VOHOB. SIBJIEHME MUKPOKAIICYJIUPOBAHUSA U €TO UCTIOJIb30BAHHUE.

3ammrHoe naevctBue BMC. 3ammrTHBIE 4uciaa. buonorudueckoe 3HaueHHE
KOJIJIOMJTHOM 3aIlUThI.

®dusuko-xuMudeckue cBoiictBa OenkoB. CBOOOAHAasT W CBsA3aHHas BoAa B
ouononumepax. CpoiictBa OenkoB B MOT. OmnpeneneHue MONSIPHOM MacChl
HOJIMMEPOB.

TpeOoBaHus Kk npeacTaBjaieHu0 1 0QPOPMIICHUIO Pe3yIbTATOB
CaMOCTOAATE/IbHON PadOThI

Bbonpiias yacte yueOHOro MaTepuaia JI0JKHa ObITh MpopadoTaHa CTYIEHTOM
CaMOCTOATENLHO, BHE ayJUTOPHBIX 3aHsATUH. CaMocTosITeNbHAS paboTa CTYJCHTOB
ABISICTCS. ~ HEOTHEMJIEMOM  COCTAaBHOM  YaCThIO  Mpolecca  MOATOTOBKHU
CIELUAIIMCTOB.

[Tox camocToATenbHOM pabOTON CTyleHTa MOHUMAETCs 4YacTh Yy4deOHOM
MJIAaHUPYEMOM paboThl, KOTOpasi BBIMOJHACTCS MO 33JIaHUIO0 U MPU METOJAUYECKOM
PYKOBOJICTBE  TIperojaBarenisi, 0e3 ero  HEeMoCPEeJCTBEHHOTO0  y4acTHs.
CamocTtosiTennbHass paboTa HampaBieHAa HAa YCBOEHHUE CHCTEMbl HAay4YHBIX U
npoecCHOHANbHBIX 3HAHUM, (OPMUPOBAHUE YMEHUN U HABBIKOB, MIPUOOPETECHUE
OIBITA CAMOCTOSITEIIBHOW TBOPYECKOM JAEATEIIBHOCTH.

CamocTtosiTenbHass paboTa CTYAEHTOB BKJIOYAaeT B ce0s MOATOTOBKY K

71ab60paTOpHBIM paboTaM, MOJATOTOBKY K KOHTPOJIBHBIM MEPOTIPUITHSIM,

Kpurepuu oueHk#n caMmoCcTOATEIbHON Pa0d0ThI
IIo TeMe I CaMOCTOATENBHOTO U3YYEHHUS CTYAEHTHI ONPAIIMBAKOTCA YCTHO,
BBITIOJIHAIOT MMCbMEHHBIE KOHTPOJIbHBIE pa0OThI, OLIEHUBAIOTCS MO MATUOAIILHON
CUCTEME.
Ouenka «OTIHYHO»
A) 3aanue BBITTOJIHEHO MOJHOCTBIO.
b) Otyet/oTBET COCTaBIIEH TPAMOTHO.

B) OtBeTbl Ha BONPOCHI MOJTHBIE U TPAMOTHBIE.



') Marepuai noHsT, OCO3HAH U YCBOEH.

Ouenka «Xopouo»

A), b) - Te xe, uTo U pu oLleHKe «OTIMYHOY.

B) Herounoctu B OTBETax Ha BOIPOCHI, KOTOPBIE HCIPABISAIOTCS IOCIE
YTOUYHSIOIIMX BOIIPOCOB.

') Marepwuai MoHsT, 0CO3HaH U YCBOCH.

Ouenka «Y10BJIETBOPUTEIBLHO»

A), b - Te ke, uto 1 npu oueHke «OTINIHO.

B) HeTouHocTu B oTBeTax Ha BOIPOCHI, KOTOPbIE HE BCETJa MCIPABIISIOTCS
IIOCJIE YTOYHSIOUIUX BOIPOCOB.

') Matepuain noHsT, 0CO3HAaH, HO YCBOEH HE I0CTATOYHO IOJIHO.

Ouenka «HeynoBiieTBopuTEIbHO»

A) Ilporpamma He BBIIIOJIHEHA MOJTHOCTBIO.

b) YCTHBIM OTYET M OTBETHI HA BOIPOCHI HE ITOJIHBIE U HE TPAMOTHBIE.

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

[Tpunoxenue 2 k pabodeil mporpamMme y4eOHOMN TUCIIUTUIAHBI

MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKOH
OEJIEPALINN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHMUS
«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
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KOMIIETCHIHNHU

OIIK-5
TOTOBHOCTH
UCTIOJIb30BaTh
OCHOBHBIC
bu3uKo-
XUMHYECKHE,
MaTeMaTHYECK
W€ W UHBIC
€CTECTBECHHO
Hay4YHBIC
TIOHSITHS U
METO/IBI IPU
pelIeHHH
npodeccruoHal
BHBIX

3HAeT
(moporos
13171

YpOBEHbB)

3Haer
TEOPETUYCCKHE
OCHOBBI
(bu3nvecKoil u
KOJUTOUTHOM
XUMUH.

3HaeT OCHOBBI
XUMHYECKON
TEPMOIMHAMUKH
H CIIOCOOBI
pacdeta
XHMUYECKOIro U
(hazoBoro
paBHOBECHS.

3HaeT OCHOBEI
XUMHUYECKON
KUHETUKH.

3HaeT OCHOBBI
TEOPHUH
pacTBOpOB
HEJIEKTPOJIUTOB U
31EKTPOJIUTOB.

3HaeT OCHOBBI
TEOpUU
PaBHOBECHBIX U
HEPaBHOBECHBIX
ANEKTPOJIHBIX
MIPOIIECCOB.

3Haer
0COOCHHOCTU
CBOMCTB BEIIICCTB
pa3IM4YHON
CTEIICHU
JIMCTIEPCHOCTH

3Haer npasuia
TEXHUKHU
0€30macHOCTH
npu padore B
XUMHUYECKON
nabopaTopun

3HaHue
3aKOHOMEPHOCTEH
MIPOTEKAHHUS
XUMUYECKUX U
¢buzuko-
XUMHYECKHUX
MIPOLIECCOB

3Hanue
3aKOHOMEPHOCTEH
MIPOTEKAHHUS
IIPOLIECCOB B
pacTBopax Kak
HEDJICKTPOJIUTOB,
TaxK U
ANEKTPOJIUTOB.

3HaHHEe OCHOB
TEOPHUH
AIEKTPOXUMHYEC
KHMX MPOLIECCOB.

3HaeT
MEXaHU3MBbI
¢buzuko-
XUMHYECKUX
MPOIIECCOB,
MPOTEKAIOIIUX B
pa3snIn4HBIX
crucTemMax

CnocoOHOCTh
chopMyIHpOBaTh H
00BACHUTH
BO3MOXHOCTD,
HaTpaBJICHUE U
PEICIIbI
POTCKAHHUSI
IPOIIECCOB.

CriocoOHOCTh
VIIPaBISTh
CKOPOCTBIO
XAMHYECKUX U
(HU3HKO-XMMHYECKHUX
IIPOLIECCOB.

CriocobHOCTh
UACHTU(PULIUPOBATD
olpeJieIeHHbIe
BEIIIECTBA,
npeJularaeMele B
1ab0paTopHOM
NPaKTUKyMe, HC-
MOJIB3YS
COOTBETCTBYIOIIHE
METOABI U MPUOOpPHI

3HaeT npasuia
paloThI B
XAMHYECKON
nabopaTtopuu

61-
75




yMeeT
(mponBUH

YTHIN)

VYmMmeer
HpI/IMeHSITB
MOJTyYCHHBIC
3HAHUS JJI
perieHus T€O-
peTUYECKUX u
MPAKTHYECKUX
3a7a4

YmMmeer
y4eOHo-
HCCIIEIOBATENBCK
WM DKCIEPUMEHT
Ha OCHOBE
OBJIAJICHUS
OCHOBHBIMH
prueMaMu
TEXHUKUA paboT B
J1a00paToOpHH.

CTaBUThb

YmMmeer
OTHCHIBATh
MEXaHU3MBI
peakuuii B 001memM
BHJIE u
MPUMEHHUTETHHO K
KOHKPETHBIM
peaKIusM.

YMeeT CTaBUTh
y4eOHo-
HCCIIEIOBATENbCK
W SKCIIEPUMEHT
Ha OCHOBE
OBJIQJICHUS
OCHOBHBIMU
prueMaMu
TEXHUKHU padoT B
nabopaTopum.

VYmMmeer
IUIAHUPOBaTh U
MPOBOJIUTH
XUMHYECKHUH
SKCIIEPUMEHT.

Crniocoben
MPEAJIOKUTH
YCJIOBHS
peakIu, 4ToObI
OHa MPOXOIUIIA B
3aJJaHHOM
HaIpaBIICHUU.

Ymeer
yueOHo-
UCCIIEI0BATEIIBCK
Ui DKCIEPUMEHT
Ha OCHOBE
OBJIAJICHUS
OCHOBHBIMH
IpUEMaMH
TEXHUKH padboT B
1a00paTOpPHH.

CTaBUThb

VYmMmeer
ONPENIENATh i1
MIPEeACKa3bIBATh
XUMUYCCKHE i
¢busnueckue
CBONCTBa
MPOTYKTOB
peaKkiuu.

Cnocoben
MPEUIOKUTH
yCIIOBHUS
peaKIuu, C TeM,
YTOOEI OHA

Crioco6HOCTE
OIKCATh
TepMOI[I/IHaMI/I‘-IeCKI/I
€ U KUHETUYECKHUE
XapaKTEPUCTHKH
npoiiecca.

VYMeeT 1oab30BaThCs
XUMHYECKOM
MOCyA0M,
pa3duparscs B
OIMCAaHUHU
1a00pPaTOPHBIX
METOIUK 51
BOCTIPOU3BONTD UX

YmMmeer cobuparb
YCTQHOBKH IS
IIPOBEICHUS
COOTBETCTBYIOLIUX
1a00paTOPHBIX
paboT U MOJIH30BATh-
Cs1 HEOOXOUMBIMHU

npubdopamu.
CnocobeH  OIHCHI-
BaTh MeXaHU3MBI
peakuui u
MPOLIECCOB B 00IIEM
BHJIE 51
NPUMEHHUTEIBHO K
KOHKPETHBIM
YCIIOBUSIM.

76-
85




IIpOXoJuia B
3aIaHHOM
HallpaBJICHUU

YMeeT cTaBUTh
yueOHo-
HCCIICA0BATCILCK
W{ SKCIIEPUMEHT

Ha OCHOBE
OBJIAJICHUS
OCHOBHBIMH
pHUeMaMH
TEXHUKH padoT B
J1a00paToOpHH.
Bnaneer CnocoOen Ha ocHoBe | 86-
HaBBIKAMU XAMHYECKOH 100
IIPOrHO3UPOBATh | (hOPMYJIbI
HaIpaBJICHUE IpeJICKa3aTh
peakiuy, HMCXOJs | PEaKkiuu, B KOTOPhIC
u3 COCTaBa | MOXET BCTYITUTh
Braneer CHCTEMBI U | IaHHOE COeMHEHHE
HaBBIKAMH CTpYKTYDHI
MIPOTHO3UPOBATH
HarpaBJICHUE BCILCCTE.
peaKIuu, HCXOIS
BaICeT 13 TepMOJIU-
.. | HaMHYeCcKuX Criocoben
(BbICOKHIH) napaMeTpoB YCTaHOBHTH
.Bnageer CTPYKTYpPY BEIIIECTB,
XUMHUYCCKUMH, COCTaB M CBOMCTBa
ONTHYECKUMHU, COCTABIIOIUX
ANEKTPOXUMUYEC

KMMH U APYTUMHU
METOAAMH IS
YCTaHOBJICHHUSI
CTPYKTYpBbI
BEILECTBA U
COCTaBa CUCTEMBI.

CHUCTEMY BEIIECTB Ha
OCHOBE
KaueCTBEHHBIX
peakuui u
HCIIOJTH30BaHUS
(UBUKO-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. llpenmer u coaepxanue «Puznyeckon U KOJUIOUJHOM XHUMHH,
OCHOBHBIE pPa3Jcbl. 3HaYeHNEe IUCIHUIUIMHBI JUII MEIUIIMHCKOMN
OMOXUMUU U OXPaHbl OKPY>KAIOIIEH CPeJIbl.

2. OCHOBHBIC TIOHSATHS XWMHYECKOW TEPMOJMHAMHKH, IIEPBOE HAYao.
BuyTpeHHsss sHeprus U sHTanbnug. Tepmoxumus. 3akoH [ecca m
CJIEACTBUS U3 HETO. TepMOXUMHUYECKUE PACUETHI.

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

4. 3aBUCHUMOCTH TEIIOBOTO 3¢ (eKTa OT TeMiepaTypsl, 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.
TepmoaumnaMmuueckue (pakTophl, ONpEACIISIONINe HapaBIeHUE Mpoliecca.
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 PABHOBECHS C TEMIEpaTypod. YpaBHEHHE
U30TEepMBbI, H30XOpbl U U300apbl Bant-T'odda. Ilpunuun cmemenus

paBHoBecus Jle Illarense.



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

10.3axonsb1 Payns. D0ymirockonust 1 KpHOCKOIUS U UX TPUMEHEHUE.

11.Judpdy3uss u ocmoc B pactBopax. OOpaTHBIE ocMoOC. 3HaueHUE
OCMOTHUYECKOTO JIaBJICHUS JIi OWOJOTMYECKUX U TEXHOJOTHYECKHUX
MPOILIECCOB.

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

13.A3eoTponHbie cMecH, UX IPUMEHEHUE U METOIbI Pa3AcIeHUsI.

14.0OrpannueHHO pacTBOPUMBIC JKUIKOCTH. [Ieperonka ¢ BOASHBIM ITapoM.

15.3axon pacnpenenenuss Hepacra-lllunoBa. Dkctpakiuss U (HakTopsl,
BIMSIONINE HAa CTENEHb SKcTparupoBaHus. l[Iporecchl IKCTpakiuu B
TEXHOJIOTHH.

16.PactBOpBI 251eKTpOAUTOB. [IpUunHBI OTKIOHEHUS OT 3aKOHOB Payns u
Bant-I'opda B pacTBOpax CHIBHBIX 3JIEKTPOIUTOB. M30TOHMUYECKUit
koa(durrenT. Cnadbie 27eKTPONIUTHI. 3aKoH pa3z0aBieHus OcTBalba.

17.OCHOBHBIE TIONOXEHHSI TEOPUU PACTBOPOB CHIIBHBIX JJIEKTPOJIUTOB
JHebas u I'tokkens. Monnas atmocdepa, 3¢ heKkTsl TOPMOKEHUS HOHOB.
AKTUBHOCTH, KO3 (PHUIIMEHT akTUBHOCTH, MOHHAS CHJIa pacTBopa. Pacuer
CpeIHEro 3Ha4eHUs KO3 (HULIHUEHTAa aKTUBHOCTH.

18.2OneKTponpoOBOAHOCTh  PACTBOPOB  DJEKTPOJIUTOB.  YIenbHass U
HKBHUBAJICHTHAs AJIEKTPOTIPOBOIHOCTh. 3aKOH HE3aBUCHMOTO
nBIKeHUs MoHOB Kombpayma. [TonBM>KHOCTH, abCONIOTHBIE
CKOPOCTH JBMKEHHUSI HOHOB M YKCJIa TIEPEHOCA.

19.Metoapl ompeaeneHus: AIEKTPONPOBOIHOCTH. KOHAyKTOMETpUs U ee
IpUMEHEHUE.

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

AJIEKTPOIHBIN TOTEHIIAANIBI B TAJIbBAHUYECKOW 1ETIH.



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

22 .V3mepeHue 3IEKTPOAHOro moTeHruana. CTaHIapTHBI BOAOPOIHBIN
ANEeKTPo. Psii cTaHAapTHBIX 3JEKTPOJHBIX MOTEHIIMATIOB U BBIBOJBI U3
HETO.

23.Ypasuenue HepHcra a1 pacuera 37€KTPOJHOTO MOTEHIIAANA.

24.Tunsl 2IEKTPOXUMHUUECKUX (TallbBaHWYECKUX) 1eneit. [IpuHiun paboTsl
U CXeMbl XUMHUYECKHX, KOHIEHTPAUMOHHBIX UM  OKUCIHUTEIHHO-
BOCCTAaHOBUTENBHBIX Lieneu, pacuet J/C.

25.Knaccudukanusi 351eKTpoaoB. IAEKTpojbl 1-ro, 2-ro U 3-TO POJIOB.
CrangapTHbIC U HHAUKATOPHBIE SNIEKTPO 6L, [IprmMepsr.

26.X10pcepeOpsAHbIil, CTEKISIHHBIA W HMOHCEJIEKTUBHBIE B3JIEKTPOABl U HX
NpPUMEHEHUE.

27.Xumudeckass kuHeTnka. CKOpPOCTh peakuuu (CpeiHsss W HCTUHHAS).
®DaxTOpHl, BAUSIONINE Ha CKOPOCTh PEAKIIUH.

28.3aBUCUMOCTh ~ CKOPOCTH  pEaKkIMd OT  KOHIIEHTpAalMUd. 3aKOH
nerictByronux macc (3IM). Koncranrta ckopoctu. OcCOOEHHOCTD
npuMmeHenus: 3JIM 115 reTepOoreHHbIX MTPOIECCOB.

29.Kunetnyeckass kimaccuukamusi  peakudid MO MOJEKYJISIPHOCTH U
nopsaky. Peakuuu HyneBoro, mepBoro M BTOporo mnopsjakon. llepuon
MOJTyTIPEBPAICHU

30.3aBUCUMOCTh CKOPOCTH PEAKIMU OT TeMIeparypbl. Teopusi aKTHBHBIX
coynapenuit Mmonekyn (TAC). DOHeprus aktuBauuu. AHaIU3 ypaBHEHUS
Appennyca. OcHOBBI TeopHuH akTuBHpoBaHHOTO KomIuiekca (TAK

31.Cnoxuble peakuuu. [lapamnenbHble, mocienoBaTelbHbIe, 00paTUMBIE,
COIPSKEHHBIE U KOJeOaTeNbHbIE PEaKluu.

[lenHbie ¥ GOTOXUMHUECKHUE MTPOIIECCHL., X POJIh B XUMHUU JKUBOTO U B

TCXHOJIOTHH.



32. Karanuz. O61mue npuHLHUIIBI KaTanu3a. [ OMOreHHbIN, TeTepOreHHbIN U
MUKPOTETEPOTeHHbIN KaTann3. OcOOEHHOCTH TOMOTEHHOTO U
reTeporeHHoro katansa. GepMeHTaTUBHBIN KaTallu3 U €ro MPUMEHEHUE
B MEJIULIIHE.

33. OcoOEHHOCTH  KOJUIOMJHOTO COCTOSHHMS  BemiecTBa. Kraccudukarms
mucnepcHbix  cucteM (JJC) mo cTemeHM AMCIIEPCHOCTH, arperaTHoMy
COCTOSIHMIO (a3l U Cpelbl U MexdazoBoMmy B3aumozeiicTBuio. [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.

Juanus, 30eKTpoauanu3 1 yabTpapuiabTpauus Kak MeTo bl ouncTku JIC, ux poib

B T€XHOJIOTHHU. ['emoananms.

36. IloBepxHOCTHas 3HEPrus U NOBEPXHOCTHOE HATSKEHHWE HA FPAHMIIE pa3ziena

¢da3. Bunpl copOuuu, npupoaa COpOIMOHHBIX CHII.

37. N3otepma MOHO- ¥ TOJUMOJICKYJSIPHOM — ajcopOmuu. YpaBHEHHE

OpelHmXxa.

YpaBHeHHEe MOHOMOJIEKYIISIPHOU afcopOiiuu JIsSHrMIOpa 1 ero aHajus.

[Ipoueccel agcopOLUMy B XMMHH KUBBIX CUCTEM U B TEXHOJIOTHH.

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

['n66ca u ero anamu3. IloBepXxHOCTHas aKTUBHOCTb, MOBEPXHOCTHO-AKTHBHbBIE

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

39. MukporeTeporeHHble CUCTEMBI (CYCIIEH3UH, SMYJIbCUH, TEHBI, a3PO30JIH,

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

B MIPUPOJIE, UX TPUMEHEHUE B MEIUIIMHE.

40. Ocobennoctu cBoiicTB pactBopoB BMC. BizaumoneiicteBue BMC ¢

pacTBOpUTeNeM, TEpMOJAWHAMUKA W KHHETHKA TMpOLECCOB HaOyXaHus U

pactBopenusi. Crenenb HaOyxanus. Koutpakuus. Temiora U JaBlieHUE

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



41. Hapymenue ycroiunBocTt B pactBopax BMC. BeicanuBanue. JInotponHsie
psaabsl noHOB.  3amuTHOe nerictBue BMC. buosornueckoe U T€XHOJIOTHYECKOE
3HaYEHHUE KOJUIOMAHOMN 3alUTHI.

42. dusuko-xuMmuueckue cBoucTBa OeiikoB. CBOOOIHAsA ¥ CBS3aHHAS BOJA B
onononmmepax. CporictBa 6eaxoB B UDT.

Telcyluaﬂ arTrecranust CTyACHTOB. TeKymaﬂ arrecranusa CTYIACHTOB IIO
AUCHUIIIIMHEC ITPOBOAUTCA B COOTBCTCTBUU C JIOKAJIbBHBIMU HOPMATUBHBIMU dAKTaMHU

JIB®Y u sBnsercs o0s3aTeIbHOM.

IIpuMepHbIi nepeyeHb OeHOYHBIX cpencTts (OC)

|. YcThbIit onpoc.

1. CobGecenoBanne (YO-1) (CpenctBo KOHTpOJSi, OpPraHU30BAHHOE Kak
crenuanbHas Oecela mpernojaBaTeis ¢ OOy4arolIUMCS Ha TEMbl, CBS3aHHBIE C
M3y4yaeMoOu JUCHUIUIMHOW, M pPAcCUYMTAHHOE Ha BBIICHEHHWE OObeMa 3HaHUU
o0OyyJaroierocsi mo OnpeaeIeHHOMY paszieny, Teme, rmpoosieme u T.1.) - Bompocsl
o TeMam/paszesiaM JUCIUTITNHBIL.

2. Kontponwsnas pabdota (ITP-2) (CpemcTtBo KOHTpPOJIS, OPTaHU30BAaHHOE KaK
caMoCToATeNbHAs paboTa O0y4arolMXCcsi MO TeMaM Kypca M pacCUYMTaHHOE Ha
BBISICHEHHE O0BbeMa 3HaHW 00ydYarolerocs mo OmnpeaesieHHOMY pasfelly, TeMe,

npo0JieMe U T.I1.) — 00pasilbl BAPUAHTOB KOHTPOJIBHBIX pabOT

3. KommokBuym (YO-2) CpeacTBO KOHTPOJISI YCBOSHUSI y4eOHOTO MaTepuaia
TEMBI, pa3zelia WK Pa3aesioB TUCIUIUIMHBI, OpTaHU30BAaHHOE KaK yueOHOe
3aHITHE B BUJE coOece0BaHMS TIPeroaBaTeis ¢ o0ydarmumMucs) - Bompocs! mo

TeMam/pasziesiaM JTUCIUTUTUHBI

Pa3HoypoBHeBbBIE 32724, PEKOMEHIYEMBIE ISl CAMOCTOSITEIbHOU

paboThl M0 «PU3NYECKOI U KOJJIOMTHOH XUMUSIN:



1. MHorue MUKpOOPTaHU3MBbI, BKITIOYAs! IPOMKIKH, MOJIy4at0T HEOOXOIUMYIO

DHEPIUIO B PE3YJIbTATE COPAKUBAHUS TIIIOKO3bI B 3TAHOIL:

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

Brraucaure Konm4ecTBO TEIIOTHI AH? , KOTOPYIO APOXOKHU I10JIYy4aroT U3 1 MoJB
5

TITH0K03bl. CpaBHHUTE TIOJIYYCHHBIH Pe3yibTar ¢ AH ° peakiuu:

CeH1206 (xkp) + 6 O2— 6 C Oz (1) + 6 H20 (k). lannblie 11st pacyéToB

BO3bMUTE U3 Tabi. 1 [Ipunoxenus.

2. -4. Haiigute TemioBoit 23 deKT peakiuu (a), €Ciiv U3BECTHBI TETIOBBIC
s ekt peakiuii (0) (Tadmn.1).
Tabnuna 1

3agaua Peaxrus (a) Peaxius (0)

2 CHs+Cl, = CHsCl+ HCI | CHsCI(r) + 3/20,= CO,+ H,0 (x) +
HCI — 687,0 x/Tx

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

3 2C +2H; = CyHy CoHs + Hy = CeHg — 136,95 k/Ix
CoHg + 7/12 O, = 2CO; + 3H,0 (k)
—1559,83 xJlx

C + 0,=C0O,— 393,51 xJIxx
H, + %2 O2= H,0 (k) — 285,84 x/Ix

4 N, + 3H, = 2NH3 2H, + O,=2H,0 ()K) — 571,68 KI[)K
4ANH;+30,= 6H,0 ()K) + 2N,
—1530,28 x/Ix




5 —14. Bpruucaute cTaHAAPTHYIO TEIJIOTY 00pa30BaHUs COCTUHEHUS

(Tabi1. 2) U3 MPOCTHIX BEILIECTB, €CJIM U3BECTHA €r0 TEIJIOTA CrOPAHUS

(cm. Tabu. 2 Mpunoxenus) mpu T = 298K u p = 1,0133*10° I1a. [Ipunars, uto

npoaykThl cropanust CO; (1), H20 (%) u Ny (1). Terutotsr cropanus C u Hy

COOTBCTCTBCHHO PAaBHLI:

C (rpad.) + O,= CO;2 — 393,51 x/{x/M0b

H, + % O, = H,0 (k) -285, 84 JIxx/Moab

Tabnuna 2
3agaua BemectBo 3agaua BemectBo
5 CeH14 (1) — rexcan 10 CH4ON; (xp) — MoueBHHA
6 CeHe (k) — Genzon 11 CeH7N (k) — anunmun
7 C3HgO3 (k) — riutiepua 12 C12H22011 (xp) — caxaposa
8 CioHs (xp) — HadTamuu 13 C2HN (1) — numeTnnamuH
9 CsHgO (xp) — denon 14 CsHsN (k) — mupuauna

15 - 24. Berunciure AG (sHepruto ['ub66ca) u  AF (sHepruro I'enbMromnbia) ais

cieayomux peakiui (tadmn. 3). Onpeaenure, B KaKOM HaNpaBJICHUU MOUIET

peaxkuus npu crasgaptHoM nasiaeHud U 298K. Ipu pelieHnu 3agay UCroab3yiTe

nanabie Tadn. 1 Ilpunoxenus.



Tabmauma 3

3anaya VYpaBHeHue 3anava VYpaBHeHue
15 CaCy(t) +2 H,0 (x) — 20 CO,+ 4H,; = CHy +
CoH, + Ca(OH)z +2H20(F)
16 2C0O, =2C0O + Oy 21 CO + 3H; = CH4 + H,O(k)
He=CoHs+ H Hy+ =2CO +2H
17 CoHg= CoHs+ H; 29 CH,;+ CO,=2CO 2
18 C+HO(r) =CO +H; 23 CO + H,O(k) = CO2+ H;
oq | M3 COs(p) = MgO (xp) +
CO
lg | 2H2¥CO - CH:OH (1) ?

25. Vcxomubie KoHIleHTpanuu okcuaa azota (1) u xjaopa B roMOreHHO# cucTeMe
2NO + Cl, & 2NOCI cocraBmstor coorBerctBeHHO 0,5 u 0,2 mMouw/mme.

Brraucnure KOHCTAHTY PaBHOBCCH:A, €CCJIM K MOMCHTY CI'O HACTYILIICHUA

26. IIpu Temmeparype 550°C wu pasHOoBecHoM maienmu 1 at™ (101,3 xIla)
crenenp aucconuanuu Gocrera COCI, Ha okcua yriepoga u xjiop paBHa 77%.

Omnpenenuts 3HaueHUs KOHCTAHT paBHoBecus Kp n K.

27. Kakyro maccy caxapa clieqyer pacTBoputh B 500 cM® BOJBL, 4TOOBI IIOIYYHUTH

pacTBOpP, U30TOHUYHBIN MOPCKOM BOJE C OCMOTHYECKHM JABJIICHUEM 2,7 aTM TpHU

20° C?

28. Omnpenenute, U3 CKOJbKMX aTOMOB COCTOUT MOJIEKYJia CEpbl, €CIu
TeMmIleparypa KureHus pactsopa 4,455 r cepsl B 50 r Gensona Ha 0,891° C Bbime
TeMIepaTypbl KHUIIEHUS YHCTOro OeH30Ja. DOYJIITMOCKONMMYECKas TMOCTOSTHHAs

Oensona paBHa 2,60 rpaa/mMoIb.



29. B xakoM OTHOIIEHHH AODKHBI HAXOOUTHCS MAacChl BOABI M ITAHOJA, YTOOBI

IIPU UX CMEIIEHHH TIOJIYYHTh PACTBOP, KpUCTALIU3UpYIomuiics npu - 20°C?
Kpunockonuueckas nmoctosiHHas Boibl paBHa 1,86 rpaa/mMois.

30. Kposb yrkonoca 3amepsaer mpu -0,51°C. IpuHMMas IJIOTHOCTH ILIA3MbI

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

31. Boanslit pactBop anudaTtuueckoro CoupTa, cojaepkamiuii 6,55 r BemiecTa B
500 r Boasl, 3amepsaer mpu - 0,53°C. O kakom crmpre uuér peusr? Kakosa

MacCoBasg O0Jid CIIMPTa B BOOAHOM paCTBOPC, CCIIU TCMIICPpATypPa €ro 3aMCp3aHua

32. Ilpm pacnpeneneHun (¢(eHONMAa MEKIy BOJOH H OEH30JI0M IOIYYCHBI

ciexyromue ganuele (C B kmons/ M3):
(OF:1:10 )1 (ST 0,0316 0,123 0,327 0,750

CBOCH30MIE. ...evvvviiiinneinaens 0,077 0,159 0,253 0,390

Onpenenute KOIPOUIMEHT pacTlpeeeHus] U MoKa3aTellb CTeleHu B Gopmyie,

OMHUCHIBAIOIIEH 3aKOH pacipeaesIeHusI.

33. Kpusas naBneHus mapa CMECH BOJBI U a30THOW KHCIOTHI MPOXOAHT Yepes3
MUHHUMYM, COOTBETCTBYIOIUN 68,4% (Macc.) a30THOM KuchnoThl. Kak Ha3biBaeTcs
sra cMmech?  Kakum oOpazom OylneT MNpOUCXOAUTh IEPEroHKa pacTBOpa,
comepxkamiero 25% kucinoTel? B KkakoM ciiydae MOXXHO OyAeT MOJIy4HTb

0€3BOJHYI0 a30THYIO KHUCIIOTY?

34 — 37. PaccuuraiiTe MOHHYIO CWIy J M cpeqHUE HMOHHBbIE KOA(DPPUIUEHTHI

akTUBHOCTU y* (mo ypaBHeHuro JlebGasi m ['tOokkemnsl) CHIBHBIX AJIEKTPOJIUTOB B

BOJHBIX pacTBopax (Tadm. 4).

Tabmanma 4

3agaua CocTaB pacTBOpa ¥ KOHIIEHTPAIIKsI, MOJIb/KT' BOJbI

34 0,005 m CaCl,




35 0,005 m KJ u 0,001 m KNOs

36 0,01 m KCIO3

37 0,002 m NaCl u 0,002 m NaClO; 38.
Brrg
HCIT

WTe KOHLEHTPALUIO HOHOB Boopoa u PH BoxHOro ykcycHoit kucnotsl npu 25°C,

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

39.  DnexkTponaBmwkymias cuiaa dneMeHTa Skobm — JlaHWAIA, B KOTOPOM
KOHLIEHTPALlMA WOHOB MEAM M LHUHKA OJIMHAKOBBI, IIPU 18°C paBna 1,10 B.
Boruncnure 3/IC nenu, B KOTOpOM KOHIIEHTpALUS Cu?* paBHa 0,0005, a Zn%

cootBeTcTBeHHO 0,5 MOIB/IMS.

40. B/1C uemm:
Crangaprusnii | KCI Kenynounslii | BogopoaHblii
BOJIOPOJIHBIN  (HACHIIIL. ) COK 3JIEKTPOJ
AIEKTPO]

paBHa 0,082 B. Onpenenute pH *xemynouHoro coxa.

41 — 45. TlpuBeauTe cCXeMy JIEKTPOXUMHUYECKOTO (FabBaHUYECKOTO) DJIEMEHTA
(Tabm. 5) m paccMoTpuTe peakiuu Ha snekTpoaax. Paccuuraiite 3nauenus D]IC,
MaKCUMAaJbHOW 3JEKTPUYECKON paboThl M KOHCTaHThl PABHOBECHUS MpolEcca
(ycnoBusi cTaHIapTHBIC). 3HAYCHHS CTAaHIAPTHBIX AJICKTPOIHBIX IMOTEHIIMAIOB

METaJIJIOB TIpuBeEIeHbI B Ta0J. 3 Tlpunoxenus.

Tabmuma 5

3amaua DIIEMEHT

41 Mg - Cu
42 Li— Ag




43 Fe —Hg
44 Al - Cu
45 Cr—Hg

46. AXTUBHOCTH aToMOB ItojioHUS 3a 20 mgHel cHm3wiauch Ha 9,75 %. Cuwnras
pacraji oJIOHUSI PEeaKIMe MepBOro Mopsiaka, HaluTe KOHCTAHTY CKOPOCTH M

NEepHOJI oJIypacnaja.

47. Ilpn xpaHeHuu OHoOIpenapara yCTAaHOBJIEHO, YTO KOHCTAaHTa CKOPOCTH €ro

1

pasnoxenus npu 20°C cocrasnger 1,5 10° ¢!, Onpenenure cpok xpaneHus

Karncyn Ouomnpenapara (Bpemsi paszioxenus 10% BemectBa) mnpu  3TOM

TeMIepaType.

48-52. B tabn. 7 mpuBeeHBI 3HAYCHHSI KOHCTAHT CKOPOCTEH peakiuu k, u k, mpu
Temneparypax t,u t,. Bplunciaure KOHCTaHTY CKOPOCTH 3a/IaHHOM peakuuu Ipu
TEMIEpaType t, 1 ONpeAeNuTe, CKOJBKO BEIIeCTBa IMPOPEarupoBajo K MOMEHTY
BPEMEHHM 7, €CIM HadalbHas KOHIEHTpanus Bemectsa C,(Mons/M®). HauanbHbie

HIOCH IR0%041 I' X BCIICCTB OAUH BbI, ITIOPA UM CYUTATD IIO
KOHIIC a ca IO CIIcC 0 aKo ., 110 OK p€aK C

MOJICKYJIAPHOCTH.
Ta6muma 7
3agaua Peaknus tlyOC kl tzy OC k2 t3,OC T, MUH CO
48 [2HI=H,+ 1, 356 |8,09-10° | 389 | 0,000588 | 374 | 68 2,5
49 | 2NO + O,=2NO0; 0 0,00363 86 0,0112 50 40 15
50 |2NO,=2NO + 0O, 600 83,9 640 407 620 60 2,0
51 | (CHa)3—» CHs— 560,2 | 0,00687 | 650,2 | 0,146 |590,| 40 |1,52
2

CH=CH;




52 | COCIl;CO +Cl; 382 | 0,5310 | 472 67,7 10
410

0,8

53. BBemenue aHTHOKCHJIAHTA B CHCTEMY W3MEHWJIO DSHEPTUI0 aKTHUBAIUH
npolecca okucieHus xupa Ha 9,6 x/Ix/mMons npu -7°C. Bo ckonbko pas (M B

KAKyI0 CTOPOHY) aHTUOKCHUJIAHT U3MEHMII CKOPOCTh Mpolecca?

54. Jlenatypanusi HEKOTOPOIrO BHpyca SIBISETCS MPOLIECCOM IEPBOT0 MOPSAKa C
sHeprueil aktupanmu 630 xJ[k/Monb, mepuoj mnonypacnaga Bupyca npu 30°C
paBeH 5 uac. Uemy paBeH Iepuoj noaypacnana mpu 50°C?

55. PaccuuTaiiTe, Kakoe KOJMYECTBO AKTUBUPOBAHHOIO YIJII HEOOXOJUMO IS
ourcTku 500 M3 CTOYHOM BOJBI OT COEAMHEHUN PTYTH C KOHLICHTPAIUeH

0,047 mr/am® o mpenensHo momycrumoii kornentpauuu (I11K), pasHoii
0,005 mr/nm3. ¥V nenbnas ancopOuus prytu Ha yrie pasaa 0,016 mr/r.

56. O6mias MOBEPXHOCTH aJIbBEOJI JIETKUX YEJIOBEKA COCTABIISET B CPENHEM

92 Mm% Kakoe u4uciIO MOJEKYJ KHCIOPOAA MOXKET —aJCcoOpOMpOBATLCA HA DTOM
TIOBEPXHOCTH, €CJM IUIOIAAb, 3aHMMaeMas OJHOW MOJIEKYJIOW KUCIOpOJa, paBHA
21102 M?? PaccunTaiiTe BEMUNHY yeIbHOM aicopOLMK KUCIOPOa B MOJIE/M2.,

57--62 . IlpuBectu hopmyry MUIIEIUIBI 3015, TOTYYEHHOTO TPU CIUBAHUU BOJI-
HBIX PaCTBOPOB BellecTBa A U HEOOJBIIOTO M30kITKA BemecTBa B (Tadum. 9). Kakue
WOHBI B JAHHOM CJIy4ae SIBJISIIOTCA MOTeHIanonpeaessomumu? Kak pacmpene-
JISTFOTCS IPOTUBOMOHBI MEXTY aACOPOITMOHHBIM U A y3uoHHBIM cinosimu? K
KaKOMY 3JICKTPOIy OYAyT ABUTATHCS KOJUIOUIHBIC YACTHIIBI 3TOTO 307151 TIPH
anektpodopese? [IpousBeneHuss pacTBOPUMOCTH MaIOPACTBOPUMBIX BEIIECTB
npuBeAeHbI B Ta0. 10




Tabmura 9

3agaua A B
S7 AgNO;3 K2S
58 NaOH Be(NO3),
59 Bi(NO3)3 NapS
60 K2S Hg(NO3)>
61 Pb(NO0s) NazPO4
62 TINO3 KoCrO4

Tabauua 10

[IpousBeneHus paCTBOPUMOCTH MAJIOPACTBOPUMBIX BemecTs npu 20°C

AG:S 6,0-10°%0 HgS 1,610
Be(OH)z 6,3-10'22 P])g(PO4)2 8,0 1043
Bi,Ss3 1,0-107"2 T1,CrO4 9,8:10%

63. 301b HOaKMAA cepebpa MOMyYeH TIPU MOCTENIEHHOM 100aBieHnt k 20 cm®

0,01 M pacteopa noauaa kammsa 15 cm®  0,2%-Horo pactBopa HUTpaTa cepedpa.
Hammcats gpopMyiry MULIe/Ibl 00pa30BaBIIETOCS 30715 U ONPEICTUTh HalpaBICHUE
JBIDKEHUS €T0 YacTUIl B AJICKTPUYECKOM ITose. [I10THOCTh pacTBOpa HUTpaTa ce-

pebpa paBHA €TUHUIIE.



64. Beruucnure no ypaBHEHHUIO CEAUMEHTALIUN JUAMETP YaCTHUI] CEPhl, OCEIAIOIINX
B BOJIHOM cpejie, NPH YCIOBHMH, 4TO CKOPOCTh oceanus pasHa 3,24-10° m/c, a
nocrosunas Crokca 1,1-107%; Ha30BUTE CHCTEMY, K KOTOPOH OTHOCHTCS IO
pa3Mepy 4acTull JaHHas JUCTIEPCHUS CEPBI.

65. Mcnonp3ys ypaBHEHHE CEMMEHTAIMOHHO-AN(GY3HNOHHOTO paBHOBECHS,
paccuuTaiiTe BBICOTY HaJl IOBEPXHOCTHIO 3€MJIU, HAa KOTOPOii uucio yactul B 1 M3
a’p030JIs YTOJILHOM MBUTH YMEHBIIUTCS B 4 pa3a, €Clu pagnyc ChepruuecKux
yactun cocrasiser 10® M, mrotrocTs wacTun — 1,2 r/cM® ; IIOTHOCTBIO BO3IyXa
MO>KHO ITpeHEOpEeYb.

66. [1pu ynpbTpaMHKPOCKOITMYECKOM UCCIIEAOBAHUH THIPO30JIs cepedpa B KIOBETE

nomaznbsko 5,4-10%2 M2 u ry6uHoil myuka ceta 2,5-10 M moacunTano

2 gactunpl. Paccuntarh cpeHIo0 NuHy pedpa 4acTull, MpuHUMas uX Hopmy 3a
kyouueckyro. Konnentpauus 3oms 20-1072 kr/m3, 10THOCTE cepedpa

10,5-10° kr/m®.

67. Kak u3MeHUTCS MHTEHCUBHOCTB PAaCcCESHHOTO CBETa, €CIIA ()PYKTOBBIH COK,
ABJISIIOIINANCS JUCTIEPCHOM CUCTEMOM, ITOABEPTHYTh BO3ICUCTBUIO CBETA JITUHON
BOJIHBI 430 HM 1 680 HM COOTBETCTBEHHO?

68-72. [Ipu rccnenoBaHny 301151 METOJIOM MOTOYHOM YIBTPAMUKPOCKOIIAN
Jlepsruna — Bnacenko B 00beMe 30714 V M3, IPOTEKIIEM Yepe3 CUETHOE T10JIE
MHUKPOCKOIIA, TIOJCYUTAHO N YacTuil. OnpeaenuTe CpeIHIA pa3Mep YacTHII 10
aHHBIM Ta0I. 11

Tabmnma 11
3amau | Xapakrepuctuka |V-101%, C, p-103, |Cpennuit
a 301151 M2 n s |xo/M®

KI/M rviu |

68 |MacisHbIi TyMaH 1,33| 50 25-10° 0,9 |Pammyc

69 |['uapo30ib cephl 2 100 |6,5-10° 1 |«

70 |BonsHoi TyMaH 3 60 |15.10° 1 |«

71 | T'mapo3ois 30510Ta 1,6 70 7-10°6 19,3 |Pebpo kyba

72 |MacnsaHbplii TyMaH 1,5 53 21-10° 0,92 | Paguyc




73. Beruncnure C-MOTEHIMAN KOJUTOMAHBIX YacTUIl CYJIb(PUaa MbIIIbsIKA B BOJIE,
ecii npH >rexTpodopese 3a 180 ¢ rpanuna cmectunach Ha 5,4-1072 m. I'pagnent
sHemHero nons 8-:1072 B/m, Baskocts cpeant 107 ITa-c, a ee qusnekTpruecKas
MIPOHHUIIAEMOCTH 81.

74. DNeKTPOKUHETUYECKUN TOTEHIMA 30J151 alleJIbCUHOBOI'O COKa paBEH

0,05 B. Onpenenure CKOPOCTh U AIEKTPOKUHETUYECKYIO TTOJABUAKHOCTD YaCTHI]
chepuueckoit Gopmbl, eclii AUAICKTpUUYECKasi MPOHUIIAEMOCTh paBHa 54,1,
npunoxxenHas BHemHss DJC 120 B, paccrosaue mexnay snexkrpogamu 0,40 m,
BaskocTh 4,5-102 Ia-c, a kospduuuent popmel yactun pasen 0,67.

75. OnpenenuTte NOPOT KOATYIIAINH 30J11 OKCHUJIA ATFOMUHUS, €CITU TOT
IPOLIECC HPOMCXOAUT IpH H00aBneHun 50 cM® XpoMaTa Kajus KOHIIEHTpanuei
0,01 xkmos/M® k 1073 M 30511

76. 3011b rHAPOKCHIA MEAU NONyueH npu causanuu 100 cvm® 0,05 H pacTBOpa
rugpokcuaa Harpus u 250 cm® 0,001 1 pactBopa Hutpara meau (1I). Kaxoii u3
anekrposntoB: KBr, Ba(NOj3),;, MgSO4mmm AlCl; OyaeT iMeTh MUHUMATBHBIN
nopor

/7. Cxonbko Bonbl moryioTuT 0,2 Kr ’kenaTMHA MpU CTENeHUu HaOyXaHws,
paBHoi 500%? Ilpm Kakux yCHOBUSX MOYKHO HOJYYUTh HCTUHHBIA PpPacTBOP
JKEJNaTvH B Boje?

78. Ompenenute, CKOIBKO OEH30Ja MOTJOTUT 5 KI' HATYpaJIbHOTO Kaydyka,
€cCJIM cTereHb ero Hadyxanus paBHa 320%? IloueMy kaydyk u pe3rHa HaOyXaroT

79. Omnpenenure xkodhdunment muddysun caxapossl CioH20011 mpu 15°C.
[InotHOCTH caxapa 1,587-10° kr/m3, Baskocts pactBopa 0,001 Ila-c, monexymy
caxapa MOKHO PacCMaTPUBATh KaK C(PePUUECKYIO.

80. PaccuuTaiiTe MOJIEKYJSIpHYIO MacCy TOJMBHHUIIALIETaTa B allETOHE,
MOJIB3YSCh TAHHBIMU BUCKO3UMETPUUECKOTO METO/IA:

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




VY nenpHas BA3KOCTh PacTBOPA Myy. 0,14 0,465 0,84 1,3

KoHCTaHTHI k=47210° o =0,68

81. Onmnpenenure MOJNEKYISIPHYIO MacCy OTHILEUIIONO3bI B  TOJIYOJIE,
UCIIOJIb3Ysl IaHHBIE BUCKO3UMETPUUECKOTO METO/IA:

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

[IpuBenEeHHAs BAZKOCTD My, /C 0,163 | 0,192 | 0,210 | 0,240 | 0,263

KoHcTaHThI k=11810° o = 0,666

82. Ompenenure MOJEKYISIPHYIO MacCy MOJIMAMHIA B M-Kpe30Je, MOJb3YsCh
HKCIIEPUMEHTAJIBbHBIMU TAHHBIMU METO/IA YJIbTPALEHTPU(DYTHPOBAHHUS

KonnenTpanus pactsopa C, kr/M® (0,5 1,0 |15 (20 [3,0 |40

Koncranra cequmenTamu S 0,526 (0,444 10,426 |0,376 |0,325 |0,283

KOHCTaHTHI k=81,7-10"° B = 0,45

Pacuetsl mposectn mo ypasHenmioo So = KMB, rme Sy — koHcraHTa
CeJMMEHTAIINU TIpU OECKOHEYHOM pa3BeaeHuu, T.€. npu C — 0.

INPUMEPBI PEHIEHUSA TUITIOBBIX 3AJTIAY

3apaua 1. Onpenenute AH, AU, AF, AG, AS npu cTaHIapTHBIX YCIOBUSIX IS
peakiun



C,H, + 2H,0(x) = CHsCOOH () + Ha.
HeO6XOI[I/IMBIe JAHHBIC B35Th U3 CHpaBO‘IHI/IKa.

BemiecTBo C2Ha(1) H>O(x) CH3COOH(kx)  Ha(r)

AH? ,66-10°, Tix/kmoms 226910  -286,043  -487,367 0

S90g-107°, JIx/(xmoms-K) 200,963 69,990 159,943 130,680

Pewenue. Omnpenensiem temnoBoit  »bdext peakuuu npu 298 K,
BOCIIOJIb30BaBIINCH CIIEICTBUEM U3 3aKOHa ['ecca:

A1_1298 =X (AH 298)06p.np0[[.peaKL[I/II/I -2 (AH 298)06p.I/ICX.peaKHI/II/I =
= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° JTx/xMob,

AU = AHpgg — pAV = AHy9s— ANRT.

[Ipu pacuere AU yuuThIBatoTCs cTeXMoMeTpudeckue Kod(hOUIIMEHTH TOJIbKO
ra3z000pa3HbIX BEIIECTB:

An=ny —ng, =1-1=0.

o _ o .
CrnenoBarenbHo, AHgq = AU5q;

Asggs = 2(8898) 2

~ (S5
Np o 1, peaKiuu 298 Jucx.BerniecTs

= [(130,680 + 159,943) — (200,963 + 2-69,990)]-10% =



= -50,023-10° JIxx/(xmonb-K);

AG =-142,191-10° - 298(-50,023-10°) = -127,284 JI/KMOJIb.

CnenoBatenbHo, AFagg = AGggg = -127,284-10° Ix/kMob. Peakuus BO3MOXKHA.

3agaya 2. Beruucnure cranmapTtHyio sHepruto ['m66ca AG® m ompenenuch
BO3MOXKHOCTBH CAMOITPOM3BOJIBHOTO MPOTEKAHMSI PEAKIINU:

CsH1206(Bom) + 602(T) = 6CO2(T) + 6H0(k)

AGYq, kJlk/Moms  -917,0 0  -39437  -237,23

N3menenue sneprun ['nb0ca peakiuu BEIYUCIUM 110 hopmyIie:

AG® =Zv,AGY - Zv,AG!,

I'JIe MHJCKC | OTHOCUTCS K MPOAYKTaM PEaKI|H, a | — K MICXOIHBIM BEIIIECTBAM.
AG°® = 6(-394,37) + 6(-237,23) — (-917,0) = -2872,6 k/Ix/mMo0I1b

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

B oOpaTHOM HampaBieHHH CaMOTPOW3BOJILHO MPOTEKATh PEAKIUS HE MOXKET,
HO oHa HACT mojx aeWcTBueM HHeprun CojHIa B TPHCYTCTBHM XJIOPOQUIIIA
(boTocunTeE3).



3apaya 3. Omnpegenure M3MEHEHHE 3HTponuu Inpu nepexone 2 kr HO
p = 1,0133-10° I1a B map. Y aenbHas temnora ucnapenns | = 2260,98-10° T/kr.

Pewenue. AS B ipouiecce (pazoBoro nepexoa noACUUThHIBaeTCA 1Mo hopmyie

AS = LT,
riae L — remnora ucnapenus 2 kr Boasl. Cie10BaTeNbHO,

L = 2-2260,98-10° = 4521,96-10° /I,

3
Ag = 492196-10° 12,123-10° Jx/K.
273+100

3amaua 4. [1pu 400°C 2,5 r COCly, yactruno auccormupytomiuii Ha CO u Cly,
sanuMaer 00véM 1,7-10° M3, nmaenenme 1,01325-10° ITa (1 arm). Paccuwmraiite
CTENEHb JUCCOLMAIMHN O U 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°

5 314.673.10° =0,0308-10"° kmou.

Mosnspuas macca COCl; paBra 99, T.e. B cucreme ocrena %(1—0() MOJIb

WIIN E(1— a)10~® xmoms, a CO u Cl, 1o éa MOJIb WK Ea -10"° xmon®.
99 99 99



]_IJ'ISI OIIPpCACICHUS O COCTABJIICM YPABHCHHC

23 (1-a)+22q =0,0308(0,0308-10° ko).

25 25 25 25 25
————0o+2 =—+

o= o =0,0308;
99 99 99 99 99

0,0308-0,02525 0,00555
o= = =0,220
0,02525 0,02525

Onpenensaem Ky,:

Posu = Pcoci, T Pco T Pa,

THE Posw — OOmee mapiaeHue pasHO 1,01325-10° IMa. Ymcno momed mocrne
JIUCCONMAIMHN N PABHO:

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

HaXOI[I/IM IMapuruaJbHBIC IABJICHUSA KOMIIOHCHTOB!

Pco =Pci, = mpo&u;

K _PeoPa, _ oPeullie) _ af
P Pcocl, (1+0€)2(1—0°)po6m 1-o® "™
2
= 9220° ) 4139510
1-0,220

~0,0484-1,01325-10°
P 0,9516

K =0,05153-10° =5154 ITa.



3apaua 5. Beruncinuts nasiaenue napa 10%-ro pactsopa MmoueBuHBEI CO(NH>),»
p p p

npu 50°C. JlaBnenne napos Boawl ipu 50°C pQ =12 320 H/m?.

Pewenue. CorinacHo 3akoHy Payiist OTHOCUTENBHOE MOHMKEHUE JTABJICHHS apa
pacTBOpUTEIIA HAJl PACTBOPOM PABHO OTHOUIECHHUIO YUCJIa MOJIEH PacTBOPEHHOIO
BEI[ECTBA K CYMME YHUCJIe MOJIEH pacTBOPUTENS U pACTBOPEHHOTO BEIIECTBA!

0
— n
pA pA: b :NB’

0
pA na"_nb

rac pg\ — JABJICHUC IIapa Hald YHUCTBIM PACTBOPHUTCIICM IIPpH I[ElHHOI?I TCMIICPATYPC,

PA — MapUUAIBHOE JABJICHHUE I1apa PACTBOPUTENS HaJ PACTBOPOM IIPU TOU ke
TeMIEPAType; Np — YUCIO0 MOJIEH PACTBOPEHHOTO BEIIECTBA; Ny — YMCIO MOJIEU
pacTBOPUTEIIS.

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

OmnpenenseM 4ucio Mojieil ModyeBuHBI (Np) U Boabl (N) B 100 r 10%-T0
pacTBopa.

ng :£:0,167 MOJIb; N, :3_8:5 MOJIb.

N3 3akona Payns crnenyer, 4To

=11922 H/m?.

0
0, =3 — PAN, :12320_12320 0,167
n,+n, 5167

3agaua 6. Briuniciniure temnepatypy 3amepsanus 15%-ro pacTtBopa caxapa B
BoJIe. MoJIsipHOE MOHMKEHUE TEMIIEpaTyphl 3aMep3anus paBHO 1,86 rpaa/mMoib.

Pewenue. IIpuMenseM Kprockonuueckoe ypapHeHue Payis

M = gR 1000/(GAT),



rae K = 1,86 rpan/mons, M = 342 r/moinb, g = 15 1, G = 85 1. Haxoaum u3 3Tor0
ypaBHEHUS TTOHIKCHHUE TEMIIEPATypPhl 3aMEpP3aHUS

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

Temneparypa 3amep3anust uuctoi Boapl 0°C. CnegoBaTenbHO, TeMIlepaTypa
3amep3anus 15%-ro pacTBopa caxapa paBHa:

0-0,96° =-0,96°C.

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

3apavya 7. 'ambBaHUYECKHUI AJIEMEHT COJICPIKUT MEIHBIM ((P?Zu2+ fou = 0,337 B)

U KaJIMHEBBIN ((pg 42+ /cd =-0,403 B) anektpoasl. IlpuBenure ypaBHEHuE,

BbIpaXkaromiee 3aBUCUMOCTh OJIC OT aKTMBHOCTM HMOHOB, YCIIOBHYKO 3alHUCh
raJIbBAHUYECKOTO DJJIEMEHTA M YPAaBHEHHWE NPOTEKAIOMIEM B TaJlbBaHHMYECKOM
3JIeMEHTE peakuuu. PaccunrtaiiTe MakcUMasibHYI0 paboTy mpolecca U KOHCTaHTY
pPaBHOBECHS.

Pewenue. Ha anekTpoiax mpoTeKaroT MPOLIECCHI
Cd-2e=Cd*"; Cu®* +2e=Cu.

ypaBHeHI/ISI AJI1 OJICKTPOAHBIX ITOTCHIIUAJIOB TAKOB!:

_.0 . _.0
(PCd2+/Cd - (PCd2+/Cd + F In Acgor s (PCu2+/Cu - (PCu2+/Cu + F In Acy2r -

PaznocTth QJICKTPOAHBIX IMOTCHIHUAIIOB MOXKHO IIPEACTABUTb ABYMS CIocodamMu:



RT, 8 |

_ _ (.0 0
E, = Pear/ca T Peur/cu = ((PCd2+/Cd ~ Peuz /ey )+ 2F In a,
Ccu<t

£ _ _( 0 0 ) RT
2 = Peyzt oy T Peazt/ca = Peuzt /oy ™ Ped?t /e oF

HpaBHHLHOﬁ ABJIACTCA BTOpPAsd 3allMCh, TAK KaK en COOTBCTCTBYCT YCJIOBHUC!

0_ .0 0 _
E"= (PCu2+/Cu N (PCd2+/Cd =0,74B>0.

VcnoBHas 3amuch  rajbBaHHUUYECKOTO JJICMCHTA, OoTBCHAromass 3TOMY

ypaBHeHHIO, uMmeeT cnexyromuii Bua: Cd|Cd?'||Cu?*|Cu. YpaBHeHHEe XUMHUYECKOMH
peakuuu Takoso: Cu?* + Cd = Cd?* + Cu.

C‘{I/ITaﬂ, 4dTO pCaKlu:A B JJICMCHTC IIPOTCKACT B PABHOBCCHBIX YCIOBHUAX,
OIIpCACINM CTO MAKCHUMAJIBHYIO 3JICKTPHUYCCKYIO pa60Ty:

Wax = nFE,

rae E — DJIC peaknuu; N — 9UCIO MEPEeXOASIINX IEKTPOHOB; F — umcno dapanes,
paBHoe 96 500 Kin/Moub.

Wmnax =2 - 96 500 - 0,74 = 142 820 (JI>x/moib) = 142,82 (x/{>x/MOBb).

Koncranty paBHOBecus peakiuu K ompenenuM 1o ypaBHEHHIO H30TEPMBI
Bant-I'odda ay1st cranmapTHRIX yCITOBU:

Whax = AG® = RT InK = 2,3RT IgK,
rae AG° — usmenenue >Hepruu ['m66ca.

s 298 K

gk = Wom 142820 o0 0
2,3RT  2,3-8,31-298




K=10%%=119.-10%

2’3% =0,059 npu T =298 K;

Qe —Peas —Epens  0,6994-0,3369-0,15
0,059 0,059

pH 3,60.

3agaua 8. OOpaszoBanue ¢ocrena mo ypasaenuio CO + Cl, = COCI; sBasercs
peakiueit OuMosekysipHoil. Paccuntarh KOHIIEHTpaluio (hocreHa yepes 2 4 nocie
HayaJia peaKiuu.

Bpewmsi, Mmun 0 24 42

Konuentparms CO mwm Clp, kmoms/M® (Coo =Cg, ) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONIPENEIISIEM IO YPABHEHUIO
1 X
K== —m—,

t a(a-x)

rac t— BpEM:; X — UIBMCHCHUC KOHICHTPALIUN; 4 — HAaYaJIbHasd KOHIOCHTPAIIW:.

Torna
x; =0,0187 -0,0173 = 0,0014;
x, =0,0187 - 0,0164 = 0,0023;

1 00014
17 24 0,0187-0,0173

=0,180 m*/(MMH-KMOJIB);

~ 1 00023
2742 0,0187-0,0164

=0,179 m3/(MMH-KMOJIB);



k = 0,18 m*/(mun-kMoib) = 3-107° M%/(Monb-C).

N3 YPaBHCHUA KOHCTAHTBI CKOPOCTH HAXOAWM HM3MCHCHHC KOHUICHTpAIUH
HCXOOHBIX BCIICCTB X, pABHOC KOHICHTPAIUN (bocreHa:

x = kta?/(1 + kta);

‘o 0,18-120(0,0187)

— =0,00544 xmob/Mo.
1+0,18-120-0,0187

Yepes 1Ba yaca KoHIEeHTpanus (ocrena crana pasaoit 0,0054 kmons/Me,

3agaua 9 KoHcraHTa CKOPOCTH DPa3jiOKEHUS H3MEHSETCS C TeMIlepaTypoit
CJIETyIOITUM 00pa3oM:

t, °C 25 45
Kk, mun! 0,0093 0,0342

Bpruucnure sHEpruro akTuBaluM M KOHCTaHTY ckopoct ipu 30°C.

Pewenue. OrnpeneneHue -HHEPruM aKTHUBAUUM BEAEM [0 YPaBHEHUIO
AppeHunyca:

231gK2 _ A(i—i).
kl T2 Tl

rae A — KOHCTaHTa ypaBHEHUsI AppeHuyca.

Oneprus aktuBanuu E, = -AR

PeinB ypaBHEHUE OTHOCUTENBHO A, OIYUYHM:



T,T,-23lg lliz

1.

Tl - T2
313-298- 2,3l 20342
0,0093 _

A= = -8080;
15

E, = 8,314-8088 = 67 247 JIx/mMonb.

Ha ocHoBanuu Toro xe ypaBHenus, npunsaB T =298 K, T, =303 K, k; = 0,0093 u
A = -8088, monyuaem

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

Ksozs = 0,0145 mun.

3agaya 10. BplunciauTh SHEPrui0 akTUBALUUU TUAPOJIM3a OSTUIIAllETaTa B
miesnioyHoM pactBope (10°C — 45°); TemmnepaTypHbii Ko3(hUIMEHT peakuuu
v =1,9.

Pewenue. 3aBUCUMOCTh KOHCTAHTBl CKOPOCTHM XUMHYECKOW peaklHh OT
TEMIIepaTypbl BbIpaxkaeTcss NpUOMMKEHHBIM TpaBuwioM Bant-I'opda (3.3).
[IpencraBum ero B ypaBHeHUE B Jorapudmuueckout popme:

k, t,—t
In—2=-2_"1ny,
K, 10

BreiBenem pacuétHyto ¢GopMyny AnsS  DHEPTHHM  aKTHBAIMH, HCIIONB3YS

ypaBHeHust Baut-T'odda u Appenunyca:

RT,T,Iny
Ea = T

HOI[CTaBI/IB B IIOJIYYCHHOC BBbIPAXKCHHUC H3BCCTHBLIC II0 YCJIOBHUIO 3ajladun
3Ha4YCHMA, BbIYUCIIMM:



e _831 Jlx/(mMoms - K)- 283 K-318 K-In1,9
* 10 -

=48 001 JI>x/mMoi1b ~ 48 kJI3K/MOJIb.

E. = 48 k]JIx/MOJIb.

3agaya 11. Ha ocHOBE ONBITHBIX [aHHBIX, IOJYYEHHBIX MPU H3YYECHUHU
afacopOuuu yrieM OEH30MHON KHCJIOTHI M3 pacTBopa ee B OeHzone mpu 25°C
ONpeaeNuTh rpaduuecKd KOHCTAHThI o U 1/n B ypaBHeHun Dpeiinmxa:

C, Monb/cM® 0,006 0,025 1,04 0,118

%,MMOHB/F 044 078 104 144

Pewenue.  Jlns  HaxoXIEeHHWsT ~ KOHCTAaHT  YpPaBHEHHUSI  HCHOJb3yeM
norapupmuueckyto Gpopmy ypaBuenust Opeiinmxa:
X 1
lga=Ilg—=IgK+=IgC,
m n

I7I€ X — KOJIMYECTBO aJICOPOMPOBAHHON OEH30MHOM KUCIOTHI, MOJIb, M — HABECKa yTJis, T.
Haxomum norapudmer C u x/m:

lgC lg x/m
lg 0,006 = 3,7782=-1,2218 g 0,44 = 1,6435 =-0,3565
lg 0,0025 = 2,3979 =-1,6021  1g 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
CtpoumM rpaduk, oTKIaabIBas Ha ocu opauHaT Ig—, a Ha ocu abenuce Ig C.
m

Otpesokx OA npexacrasiser coboit Ig K B ypaBHeHUN n3otepmsl aacopOum, a

1/n sBisercs tg o. U3 rpaduka Bugno, uto Ig K = 0,53, cneposarensuo, K = 3,4;
tg 2 =0,4040; 1/n~ 0,4, n = 2,5.

Jnst manHOTO ciyvasi ypaBHeHHEe DperHIIMXa MOKHO 3alUCaTh TaK:

x/m = 3,4C%4,

3agaua 12. Kakoit myth mpoiaéT yacTuila 3075 xene3a B atuianerare 3a 30
MUH OpH TpagueHTte noreHnmana 2-10° B/M, ecnm M3BECTHO, 4TO (-TIOTEHIUAI
yacTull sxene3a paBeH 80 mB. CpoiicTBa AMCIEPCHOHHON cpebl (dTUialeTaTa)
XapaKTEPU3YIOTCS CIIEIYIOUIMMHU JIaHHBIMU: OTHOCHUTENbHAS JHUAJIEKTpUYECKas
MPOHUIIAEMOCTh paBHa 6, a Bsi3kocTh — 0,43 mlla-c.

Pewenue. N3 YpaBHECHUS I'enpMronapa—CMOITyXOBCKOTO TS
IEKTPOKMHETHYECKOTO Wi (-TIOTEHIHAIa OMpPENeTuM 3JICKTPOPOPETHIECKYIO
ckopocth U yactuil 3015:




r7Ie € — JUPJIEKTpUYecKas MPOHUIAEMOCTh CpPEIbl, 1| — BS3KOCTh cpensl, [la-c; E —
IpaJMaHT NoTeHnuana, B/M; €0 — NOCTOsHHAs Bakyyma, paBHas 8,85-1012 d/m; f —
K03 UHeHT (HopMbl YACTHIL.

[Tprmem, 9TO YacTHIBI 3018 Jkee3a uMmeroT chepudeckyro Gopmy (f=2/3) u
II0JICTABUM YHCJICHHBIC 3HAYCHHS BEIMYNH B YPABHCHHE:

U_8,85-1O‘12-6-2-1O3

043107 .2/3 80-107°=2,9-10"° (m/c).

[TyTh yacTuil S paccunTaem Mo ypaBHEHHUIO:

S=U-1t=2910%wm/c-30-60c=0,052m

S=0,052MmMm=5,2 c™m.

3agaua 13. OnpenenuTs MOJICKYISIPHYIO Maccy M, CHHTETHUECKOTO KaydyKa,
€CJIM U3BECTHO, UYTO XapaKTEpPUCTHUYECKAasl BSI3KOCTb €ro pacTBOpa B XJopodopme
[n] = 0,0215, xoncrantsl ypasHenus Mapka—Xaysurka K = 1,85-10° u o = 0,56.

Pewenue. JIna naxoxaenus M, ucnonszyeM ypaBHeHne Mapka—XayBUHKa

[n]=KMY.

Bsi3kocTh pacTBOpa noiaumepa sIBIsIeTCsl XapaKTepUCTUUECKOMH, T.€.

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

I7Ie 1 — BSI3KOCTh PacTBOpPA: Mo — BS3KOCTh YUCTOrO pacTBopuTels — xjopodopma; C —
KOHLEHTpaLUs pacTBopa, Kr/m°,



Ilepen TeM Kak IPUCTYNaTb K  PELICHUIO  3aJadd, IPOBOAUM
JorapudmupoBaHue ypaBHeHHs Mapka—XayBUHKa:

lg[n] = 19K + algM;

U TOJIBKO TIOCJE 3TOr0 pelmuM ero otHocutedabHo IgM,, a 3atem mojcraBuM
JAHHBIC 3a1a4N.
_Ig[n]-lgK tg0,0215-1g1,85-10~°

lgM, = = =5,48.
o o 0,56

CnenoBatensHo, M, = 10°48 = 302 000.

Pacuersl 3HaueHMI MOJIEKYJSIDHOM MAacChbl MOJMMEPOB IO  METONIY
yIbTPaUEeHTPU(YTUPOBAHUSA OOBIYHO MPOBOJAT M0 YPABHEHHIO

S, = KM?,

rne K u b — sMmmupudueckne KOHCTAaHTBI, Sop — KOHCTAaHTa CEAMMEHTAllMU B
yabTpaleHTpudyre mnpu OECKOHEUHOM pa3BeJeHUU. 3HAYEHUE Sy HaXOJSIT,
WCIIOJIb3Ysl JIMHEHHYIO 3aBUCUMOCTh Mexay 1/S u C — KOHIIEHTpaIuen mojammepa
nmyTeMm noctpoeHus rpaduka (otkmaaeiBas 3Hadenus C mo ero adcrmcce, a 1/s — o
OpIMHATE ¥, MPOBOJSI TAKUM 00pa30M IMOITYYEHHYIO TIPSAMYIO JO MepecedeHs ee C
OpAWHATOM, HaxoAT 1/Sg). 3aTeM ypaBHEHUE JIOTapUPMUPYIOT U, TTOACTABIISIS TyAa
U3BECTHBIC BeMIuHbBI K, b 1 Sp, onpezaenstor mocieaosareasHo 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 C2HsOH () -234,80 281,38 -167,96
NO: (r) 34,19 240,06 52,29 C2HsOH (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 (r) -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 3aJaHUM

Bapuanr 1

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

1) reruoBoit addexT peakiuu (TOP) paBeH Temaoram 00pa30oBaHUS HCXOTHBIX
BEILECTB;

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

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

4) TOP paBeH cyMMe TEIIOT 00pa30BaHMsI HCXOAHBIX BENIECTB 32 BEIUETOM CYMMBI
TEIJIOT CrOPaHUs MPOIYKTOB PEAKLUU;

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

I1. Tlpum kakux 3HAYEHHAX KOHCTaHTHI paBHOBecus K mpomecc uaer B mpsiMom

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

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

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

IV.  DkBuBasmeHTHas SJEKTPONPOBOJAHOCTH pACTBOpa C €ro pasz0aBlieHUEM
(YMEHBIIEHUEM KOHIIEHTPALIHNH ):

1) ymeHbIaercs;

2) yBEIMYUBACTCS JIO MPEACITHHOTO 3HAYCHUS;

3) cHauajia YMEHBIIIACTCS, a 3aTEM YBEIUUMUBACTCS JIO MIPECIBbHOTO 3HAYCHUS;
4) yMEHbIIAETCS J0 MPEASIbHOrO 3HAYCHUS;

5) He u3MeHseTC.



V. AHTHOKCHJIAaHT CHUKAET CKOPOCTh MIPOIIECCOB OKHUCIICHUS Oaroaaps:

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 yTBep>KIeHU COOTBETCTBYIOT BTOPOMY Hadaly TEPMOIUHAMUKU:

1) SHTpoOmHs — NPUBEICHHAS TEIIOTA MPOIIECCa;

2) SHTpoONHS — Mepa CBOOOHOM SHEPTHH MTPU TTOCTOSTHHOM JIaBJICHUMY;
3) sHTpomHs — Mepa CBOOOJHOM SHEPTHH IIPU TIOCTOSTHHOM 00BEME;

4) SHTPONMS — YaCTh TEIUIOTHI, KOTOPYIO MOYKHO MIPEBPATHTh B padOTYy;
5) sHTponms — Mepa HHPOPMAIIHH O COCTOSTHIUH CUCTEMBI.

I1l. Yucno creneneit cBOOOBI B CUCTEME, COCTOSIIICH U3 KPUCTAILIOB OPOMUIOB

KaJIug U HATPpUA U UX HACBIIIICHHBIX paCTBOPOB, PABHO!

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

V. Dnektpoasrxkyias cuiia B 3JIEKTPOXUMHUECKOUN 1Enu

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

3HaueHUS CTAaHAAPTHBIX JJICKTPOAHBIX ITOTCHIIUAJIOB



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 »1ekTpoiauToB ObicTpee pa3pymuT 30ib 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 MMPOTEKAHUS MIPOLIECCA — ITO:
1) moBBIIIICHHE PHTPOITUHN CUCTEMBI;

2) IOBBIIIICHHUE SHTAIBITHM;

3) noHmwKeHNUEe CBOOOIHOM SHEPIHUu;

4) MOBBILIICHUE CBOOOIHOM SHEPIHUH;

5) NOBBIIICHUE SHTAIBIINH U TIOHM)KEHUE SHTPOITMUA CHCTEMBI.

Il. Yucno creneHeit cBOOOABI B CUCTEME, COCTOSIIECH U3 KPUCTAIOB (PTOPUJIOB
KaJIUs ¥ KQJIbLIUsI, UX HACBIIIEHHBIX 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
cootBercTBeHHO —0,74 B 1 +0,80 B.



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

2CO + 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 PSIAY CIASTYIOUIUX BEIECTB:
1) rmuna; 2) noponiok kakao; 3) caxa; 4) moJuCTUPOIT,

5) akTUBUPOBAHHBIN yTOJIb.

VIIl. HucnepcHas cuctema, B KOTOpO#l U tucriepcHas ¢haza, 1 JUCTIEPCHOHHAS
cpena - >KUJIKOCTH, Ha3bIBACTCA:

1) aspozonem; 2)amynbcueid; 3) renem; 4) CyCneH3HEH; S) MEHOM.

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

1) NH4OH; 2) HCI; 3) NH4NOs, 4) AgCl; 5) NH4CI.

IX. M3MeHuTCA 11 ¥ BO CKOJIBKO Pa3 OCMOTHYECKOE JTaBJIEHUE 30J151, €CIIA PAJHYC
€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) menTu3aus;
4) naOyxanwue; 5) KoaryJsiusl.

Oo0Opa3ubl 3K3aMEHALIMOHHBIX OMJIETOB

§

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHM S POCCUICKOM
®EJIEPALINN

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

JuctunnuHa  Qu3nyeckas v KOJUIOUIHAS —~ XUMHS



®dopma 00yueHus  ouyHas

Cemectp OCCHHUU 2017__ - 2018 yyebHOrO roga

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 2017 -2018 yuebHoOro roga

Peanu3yromuii JlenapTaMeHT OUIIEBBIX HAYK U TEXHOJOTHI

JK3aMeHallMOHHBbIH Omiter Ne 2

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

2. Ocobennoctu cBoicTB pactBopoB BMC. BzammonetictBue BMC ¢ pacTtBopuTteneM,
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 00pa3oBaTeIbHOE YUPEXKICHHE
BBICIIETO 00OpPa30BaHUS
«/labHeBOCTOYHBIN (heepanbHbIA YHUBEPCUTET»
[Ikona OMOMETUIIUHEI
OOIT _ 30.05..01 «MenumnuHcKasi OMOXUMUSDY
JucrunnuHa _ Qu3nyeckas v KOJUIOUIHAS —~ XUMHS

®opma 00yueHHUs] _ oyHas

Cemectp OCEHHHUH 2017 -2018 yuebHoro roga

Peanusyrommii JlenapraMeHT NUIIEBBIX HAYK U TEXHOJIOTUI




DK3aMeHAIHOHHBIN Onjter Ne 3

1. Dnexrpoxumust. Pacuer morenmnmanos mo ypaBHeHuto HepHcTa. Psin cTaHOapTHBRIX 3J€KTPOIHBIX
MOTEHIMAJIOB U BBIBOJIBI 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 COCTABIIICT B cpeaneM 92 kB.M. Kakoe umciio
MOJIEKYJ KHCIIOPOIa MOKET acOPOMPOBATRCS HA  3TOM MOBEPXHOCTH, €CIH IJIOMIAlb, 3aHNMaeMast
OJIHOM MOJIEKyJIOl  Kucioposa, pasHa pasia 21-10%° ke.m ?  PaccuuraiiTe BenMuuHy yeIbHOM

a7ICOpPOITIH KHUCIOPOIa B MOJIB/KB. M.

Hupexrop denapramenta / 1O.B. IIpuxoapko /




