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Kypc 2 cemectp 4

nekmuu 18 ygac.

MpakTU4YecKue 3aHsaTus 18 yac.

naboparopHbie paboThl 18 yac.

B TOM uHciie ¢ ucrnonszoBanueM MAO sek /mp. 6/ n1ad. 0 gac.
BCETO YaCOB ayJJUTOPHOI Harpy3ku 54 yac.

B TOM 4Hce ¢ ucnoas3oBanreM MAO 6 dac.
camocTosiTenbHas pabora 36 Jac.

KypcoBasi paboTa / KypcOBOH POEKT HE NPeAyCMOTPEH
3a4eT He MPeyCMOTPEH

ak3aMmeH 4 cemectp ( 54 daca)

Pabouas nporpamMma cocTaBjieHa B COOTBETCTBHH C TPEOOBaHUAMH (eIepaIbHOIO TOCYIapCTBEHHOTO
00pa30BaTenbHOI0 CTaHIapTa BRICIIET0 00pa3oBaHUsI IO HarpasieHuto noarorosku 30.05.01
«MenunuHCKast OMOXUMHUS», YTBEPKICHHOTO TIPUKa30M MHUHHCTEPCTBA 00pa30BaHUs M HAYKU
Poccuiickoit @eaepanmu Ne 1013 ot «11» aBrycra 2016 1.

Pabouass mporpamma oOcyxkaeHa Ha 3acemaHuu JlemapraMeHTa MEIUIIMHCKON OHOXUMHH U
ouoduzuku, mpotokos Ne 5 ot «10» urons 2019 r.

Hupektop [emapramenTa: k.M.H., Momot T.B.

CocraBuTenb K.X.H., fonedt HMsamenko JI.H..



OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMma rnepecMoOTpeHa Ha 3acelaHNM JenapTaMeHTa

IIpoTokomn oT « » 20 1. Ne

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

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCeJaHUH JIenapTraMeHTa:

[IpoTokoi oT « » 20 1. Ne

Jupexrop nenapraMeHTa

(Tommch) (1.0. damumms)



AHHOTALUA

Kypc «®uznueckoil W KOJUIOUJHOW XUMHH» BXOIUT B (PeaepabHBIMN
KOMIOHEHT «MaTreMaTH4ecKoro M €eCTeCTBEHHOHAYYHOTO IMKIIa» JAUCIUILIMH
HampaBJICHUs TMOJArOTOBKK crnenuainucTtoB mnporpammbl 30.05.01 «MenumumHckas
onoxumus». TpydoeMKOCTh AUCHUIUIMHBI COCTaBIsieT 4 3aueTHbIC E€AUHUIIBI
(144 4ac); OHa peanu3yeTcsi Ha BTOPOM Kypce. YUeOHBbIM IIaHOM
npeaycMoTpenbl  Jekuuu (18 wac.), mabopatopusie paboThl (18 yac.),
npakTudeckue padotel (18 wac.), camocrositenbHas padbora (36 4vac.), KOHTPOJb
(54 ygac).

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

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

Heab0 wu3ydyeHUs JUCUUIUIMHBI SBJSIETCS  OBJIAJICHHE OyaymuMu
CHEIUAIUCTAMU  OCHOBaMHM  (DU3UKO-XMMHYECKUX  3HAHUW W METOJOB,
HEOOXOJUMBIX JUISI MPO(ECCHOHATBHOTO PEIICHUS BO3HUKAIOIMIMX  BOIPOCOB,;
yMEHUE TPOTHO3UPOBATH HAMpaBIEHWE U Pe3yJabTaT (DPUIUKO-XUMUUYECKUX

IMpoIcCCOB U SIBJICHUH B ’)KMBOM OopraHu3Me.

3amauv TUCHUTLINHBI:

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

OMOXMMHUYECKUX U TEXHOJIOTHYCCKUX IMpOUCCCOB;



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

3. YMeHHe WuCHoJIb30BaTh CBOWCTBA PA3JMYHBIX JAUCHEPCHBIX CHUCTEM U
MMOBEPXHOCTHBIX SBIICHUN B METUIIMHCKOW OMOXUMHH;

4. Pa3BuTHE XUMUYECKOT'O MBIIIUICHHUS;

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

JTaHHBIX.



B pesynbTaTe n3ydenus TaHHOW JUCITUIUIMHBI y 00Yy4aromuxcsi GOpMUPYIOTCS
cienyroume npodeccuoHaabHble KOMIETEHITUH:

Kox u ¢popmysimpoBka
KOMIIeTEeHIIUH

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

OIIK-5 TOTOBHOCTH
UCTIOJIb30BaTh
OCHOBHBIE ¢buzuko-
XUMHUYECKHE,
MaTeMaTH4eCKue u
UHBIE €CTECTBEHHO
Hay4YyHbIe TOHATHUS U
METOJIbl TPU PEIICHUU
PO eCCHOHATBHBIX
3a1a4

3Haer

o Dusnyeckue U XMMHYECKUE CBONCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPraHUYEeCKUX COCTUHEHUI

e XapaKTEepUCTUUYECKUE TEPMOAMHAMUYECKHE
(YHKIIUY KaK KPUTEPUU CAaMOIIPOU3BOJILHOTO
MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB U
COCTOSIHUSI PaBHOBECHS

e  DakTOpBHI, BIUSIONIUE HA CKOPOCTh
XUMHYECKUX PeaKIui

e [IpaBuna pabOTHI B XUMUYECKOH TabopaTOpuu

Ymeer

e PaccuuThiBaTh  H3MEHEHUS  TEPMOIMHAMH-
YeCKUX TMapaMeTpOB B Pa3IHYHBIX MpOIEccax
U CHCTEMax

e (OOpamarbCcsi ¢ XMUMHUYECKUMHU PEAKTUBAMHU U
nabopaTopHOil mocy o

e Pasz0uparbcst B onucaHuu  JabOpPaTOPHBIX
METOHK

e l3mepars (U3MKO-XUMHUYECKHE TMapameTpbl
pPacTBOPOB, CMECEH U T'eTEPOreHHBIX CHCTEM

e [InmanupoBarb y4e0HO-UCCIIeI0BATEIbCKHI
9KCIIEPUMEHT Ha  OCHOBE OBJIA/ICHUS
OCHOBHBIMH TIpHEMaMH TEXHUKH pabOTHl B
nabopaTopuu

Bnaneer

e  ®uU3HMKO — XUMUYECKMMH METOJIaMU aHAJIN3a
BEIIIECTB, 00pa3yIOIUX HCTUHHBIE PACTBOPHI,
MUKpPOTETEPOTreHHbIE U T€TEPOre€HHbIE
CUCTEMBI

e Meronamu onpenenaeHust GU3NKO-
XUMHUUYECKHX XapaKTEPUCTUK, HEOOXOIUMBIX
JUIsl pacyeTa BaXXKHEUIINX TEPMOJUHAMUYECKHUX
GYHKIMI XUMHUYECKUX MTPOLIECCOB

e CrnocobaMu HM3MEHEHUS U KOHTPOJISI CKOPOCTH
(U3NKO-XMMUYECKHUX TPOLIECCOB

e Mero/1aMu UHTEPIIPETALUN OTYYEHHBIX
JTAHHBIX

e HaBplkaMu noucka JIUTEPaTypHBIX
HCTOYHUKOB M pabOTHI ¢ y4eOHOM 1 Hay4YHOI
JUTEPATYpPOU

e HagbikamMu paboOTHI B J1aOOpaTopuu




Jiis popMUpOBaHUS BBIIICYKA3aHHBIX KOMIIETEHIIUN B paMKax JUCHUTUIIHHBI
«Duspuyeckass YW KOJUIOMJHAS XUMMs» IPUMEHSIOTCS CICAYIOIIUE METOJbI
aKTUBHOTO/ MHTEPAKTUBHOIO OOyYeHHs: MpPOOJIEMHBIEC JEKIUU, padoTa B MaJbIX
IpylIax,  MO3TOBOM  IITYpM,  pELICHWE  HUCCIEAOBATEIbCKUX  3ajad,

HHAWBUOYAJIbHAA pa60Ta.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Teopernyeckas 4acTh Kypca BKIIIOYAET B c€0sl JIEKIIMOHHBINA Kypc B 00beMe

18 gac.

Paznen 1. Ilpeamer d¢usnveckod xumuu. OCHOBBI XHMHYECKOM
TepMoamHaMuKku (4 4yac)

BBeaenue. [Ipeamet u conepkanue (GU3MUECKOM XUMHH.  3HAYCHUE
dbu3nYecKo XUMHUHU MAJIsl TOATOTOBKHU CIEIIMAIMCTOB B 00J1aCTh OMOXUMUH, POJIb
JTUCIUTUIMHBI B PEIICHUM HACYITHBIX YKOJIOTHYECKUX MPOOIIEM.

Tema 1.BBenenne. OCHOBbBI XUMHUYECKOUM TEPMOJIUHAMUKH (2 Yaca)

[IpeameTr u conepkanue (U3MYECKOM M KOJUIOMJHOM XUMHUHU.  3HAUYECHHE
JTUCIUTUIMHBL JJIS1 TOJITOTOBKYU CIEIMATMCTOB B 00JIACTH OMOXUMUU, €€ POJIb AU B
pEUIEHNH HACYIIHBIX SKOJIOTMYECKUX MPOOJIEeM.

OCHOBHbIE TOHSTUS XUMHUYECKON TEPMOJAMHAMUKH, TIEPBOE HaAyajo.
BuyTtpennsisi sHeprusi u sHTanenus. Tepmoxumusi. 3akoH ['ecca u crneacTBus u3
Hero. TepMoxumudeckue pacuersl. Kanopumerpus.

Bropoe Hawano TepmoauHaMuKH. TepMOIMHAMHYECKHE OOpaTUMbIE W
HEOOpaTUMBbIE TMPOIECCHhl. ODHTPONUS W TEPMOJAMHAMHUYECKass BEPOSTHOCTh
COCTOSIHUSI CUCTEMBI.

Xapaktepuctuieckue (PyHKIIMM ¥ TEPMOAMHAMUYECKHE TMOTCHITUAIBI.
MakcumanbHas pabora npouecca. JHeprust ['u66ca u I'enpmromnbua. [lonstue o
XUMUYECKOM TOTeHIMane. TepMoauHaMu4eckue (akTophl, OMPEACIISIONINE
HalpaBJICHUE TIpolecca. BTopoe Hayano B OTKPBITBIX CHCTEMAax M B JKHUBBIX

OopraHmn3smMax.



Tema 2. Xumuveckoe paBHOBecHe (2 yaca)
KoHcTtanta paBHOBecus, CIOCOOBI €€ BBIPAKEHUSI M pacuera. Y paBHEHHE
uzorepmbl Bant-I'opda. Xumuueckoe paBHOBecHE B T€TEpPOrE€HHBIX CHCTEMaXx.
M3MeHeHre KOHCTAaHTBl PABHOBECHS C TEMIIEPATYpPOH. YpPaBHEHHE H30XOPbI U
n3o0apel Bant-I'odda. [Ipunmun cMmemieHuss paBHOBECUH Jle Illarense Kak

CJICACTBHUC BTOPOI'0 HaAYAJIa TCPMOJNHAMHUKMU.

Pazgen 2. da3oBble paBHOBecHs M pacTBOpbl. KoumratuBHblie
CBoOiicTBa pacTBOpoOB (3 4yaca)

Tema 1. ®a3oBble paBHOBecHs (2 Yaca)

[IpaBuno ¢a3z ['mb60Oca. Ananu3 (a3oBOil AMArpaMMbl COCTOSIHUS BO/IBI.
JlaBlieHHE HACBHIIIEHHOTO Tapa HajJ pacTBOPOM. 3akoHbl Payins. D0yminockonus,
Kpuockonusi U ux npumenenue. Juddys3us u ocmoc B pactBopax. OOpaTHbIN
ocMOC. 3HaU€HHUE OCMOTHUYECKOIO JaBJIeHUs Ul OMOJIOTHYECKUX MTPOLIECCOB.

Tema 2. B3anmuasi pacTBOpUMOCTB KuaKocTeii (1 yac)

IlepBeii  3axkoH  KonoBasoBa.  JucTuiisiuust  IBOMHBIX — CMECEM.
Pektudpukamus. Bropoit 3akon KonoBamoBa. A3e0TpOInHBIE CMECH, HX
IPUMEHEHUE W METOJbl PpA3ACICHUsS a3e0TPOIHbIX cmecel. OrpaHnYeHHO
pacTBOpUMBIE KUIKOCTH. [IeperoHka ¢ BOASHBIM apoM.

3akoH pacnpenenenuss Hepucra-lllunoBa. OkcTpakuuss U (axkTOpHI,

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

Paznen 3. Daexkrpoxumus (3 yac)

Tema 1. PacrBopsbl 2jekTposnToB (1 yac)

[IpyuuuHbl OTKIOHEHUs OT 3akoHOB Payns u Bant-I'opda B pacTtBOpax
CWJIBHBIX D3JIEKTPONUTOB. M30TOHMUeckuii koddduiment. 3akoH pa3OaBieHUS
OctBanmpga  juist ciaObix  27eKTpoiauToB. OCHOBHBIC TOJOXKEHUS TEOPUHU
pacTBOpPOB CHJIbHBIX 3JieKTpoiuToB Jlebas u  ['rokkens. AKTHBHOCTb,
ko2 (PUIMEHT aKTUBHOCTH, MOHHAS CHUJIa pacTBOpa. Pacder cpemHero 3HadyeHUs

ko3 dureHTa akTUBHOCTH.



VYnenbHas M 3KBUBAJICHTHASI 3JEKTPONPOBOAHOCTh. KOHIyKTOMETpHS U €€
IPUMEHEHUE.
Tema 2. Daexrpoanbie moreHuaabl 1 IJIC (2 gyaca)

Onextpoansle mnoTeHuuansl u  IJIC. KonrtaktHeii U audQy3MOHHBIHI
NOTEHIMANbl B TajJbBaHUYECKOW Ilenu. MeXaHu3M BO3HUKHOBEHHMS JIBOMHOIO
anektpuueckoro cinos ([A2C) na mexdaszHoit mnoepxHoctH. Crtpoenue JIIC.
daxTopkl, BAUAIOIME HA BEIUYUHY U 3HAK 3JIEKTPOJAHOIO MOTEHIMAIA.

W3mepenne 3iIeKTpoAHOro mnoTeHnuana. CraHmapTHBIM — BOJOPOJHBIM
ANEKTPOA. Psii CTaHAAPTHBIX 3JIEKTPOAHBIX IMOTEHIMATIOB W BBIBOJBI W3 HETO.
VYpaBHenue HepHcTa 7151 3JIEKTPOAHOTO MOTEHIMANA.

Tunsl a5ekTpoXuMudecKkux 1erne. Cxembl U TPUHIUI pabO0Thl XUMUYECKHUX,
KOHIICHTPAILMOHHBIX U OKHCIUTEIBHO-BOCCTAHOBUTEINBHBIX Liene, pacuer D/(C.
Knaccuduxkanus 3mektpoaoB. Inektpoasl 1-ro, 2-ro u 3-ro pogos. CtaHgapTHbIC
U UHJAUKATOPHBIE JIEKTPOIbl. XIIOpCepeOpsIHbIA, CTEKIISIHHBINA U MOHCEICKTUBHbIE
AIEKTPOJIbl, UX MIPUMEHEHHUE.

Paznen 4. Xumuueckasi KHHETHKA M KaTajm3 (4 yaca)
Tema 1. ®@opmajbHasi KHHETHKA(2 Yaca)

[Ipeamer xummuueckoit KUHETHKUA. CKOPOCTh peakiuu (CpeHsss U UCTUHHAS)
U (axkTOphl, BIHMAIOIIME Ha Hee. 3aBUCUMOCTb CKOPOCTH pEaKUMU OT
KOHLIEHTpaluu, 3akoH nedctByromux Macc (3AM). Koncranta ckopocTu.
Ocobennoctu mpumenenus 3JIM st rereporeHHbIX mporieccoB. Kunetnueckas
KiIaccuukanus peakudid MO  MOJIEKYJISPHOCTHU U TOPAJKY. [lepuon
MOJIyIIPEBPAILIEHHUS, €T0 CBSI3b C KOHCTAHTON CKOPOCTH.

Tema 2. MexaHH3Mbl XHMHYECKHX peaknuii (2 yaca)

3aBUCUMOCTh CKOPOCTM pEAKIUMU OT TeMmueparypbl. Teopuss aKTUBHBIX
COy/JapeHuil MOJIeKyJ. DHeprus akTUBallMU, CIIOCOOBI €€ BBIYMCICHHS. AHaIM3
ypaBHeHUs1 AppeHuyca. OCHOBBI TEOPUUM AKTUBHUPOBAHHOTO  KOMILJIEKCA.
VYpaBuenus Oiipunra. OcOOEHHOCTH KHHETHMKHM TE€TEPOreHHBIX IPOLECCOB.

Huddy3uonnas u KuHeTHUYECKas: 00IacTh mpolecca.



Cnoxnple peaknuu. [lapannenpHble, MOCIEAOBAaTEIbHEIE, OOpaTUMBIE,
CONpsbKEHHBbIE U KoJieOaTeNbHble peakiuu. CTaauiiHOe MpOTEKaHue Impolecca U
MOHATHE JTUMUTUpYIoLEend cTtaauu. LlenHbie peakiuu. LlenHple peakuyuy B XMMUU
JKUBBIX CHUCTEM U B TexHOJOTHH. DOTOXMMHUYECKHE pEaKIuu. 3aKoH
DKBUBAJICHTHOCTA OMWHINTENHA. KBaHTOBBIA BBIXOJ. XHUMHUYECKOE BO3JEHCTBUE
W3JIyYEHUN BBICOKUX DHEPTUM.

Tema 3. Karanu3s (2 yaca)

Jlekuust mpoBoAUTCS ¢ Ucnonab3oBaHueM MAOQO B BHI€ KPYTJIOTO CTOJA.

[TonoxuTenbHbIA, OTPULIATENBHBIM KaTanu3 W aBTokaranu3. OO0mume
NpUHUUNBI KaTanu3a. CrnenudUUHOCTh U CEJIEKTUBHOCTh KaTaiauszaTopa. BiusiHue
KaTaJIU3aTOPOB HAa DSHEPTrUI0 AaKTUBAIlMU. [OMOTE€HHBIN, TETEPOTCHHBIN U
MUKPOTETepOTeHHBIN KaTanu3. [Ipumepsl mpoleccoB KaTaiau3a B XUMHH KUBBIX
CUCTEM U B TEXHOJIOTHH.

depMEeHTAaTUBHBIN KaTalu3, €ro 0COOEHHOCTH. BiMsHUE BHENTHUX YCIOBHMA
Ha (¢epMeHTAaTUBHbBIE Mporecchl. @DEpMEHThHl B XUMHUHM KUBBIX CHCTEM M B
TE€XHOJIOTUHU.

Pazgen S. IloBepXxHOCTHBIE ABJICHUS U JUCIEPCHbIE CHCTEMBI
Tema 1. Oco0eHHOCTH CBOMCTB BHICOKOAMCIIEPCHBIX cHCTEM (2 Yac)
OcoOeHHOCTH  KOJUIOMJHOTO  COCTOSIHHSL — BemlecTBa. Kiaccudukarus
nucnepcHbix  cucteM ([JIC) mo cTemeHW JUCNIEPCHOCTH, arperaTHOMy
coctosiHUIO a3bl U cpenbl u MexdazoBomy B3aumojeicTButo. [lonstue
YAEIBbHOU MOBEPXHOCTH.
MuuemnsipHas Teopust cTpoeHusi yacTul auopoOHbix 3omei. [IpaBuno [lanera-
dasaca. Cxema cTpoeHus U Gopmysia MUTIEIUIBL.
MeTtonb! nosmydenust JIC, posib cTabminn3aTopoB. SABieHNHE MENTU3AIUY.
Juanus, sIeKTpoauanu3 u yiabTpaguibTpanus kKak MeToasl ounctk [[C, ux pois
B TexHojoruu. ['emoananus.
Tema 2. IloBepxHOCTHBIE sIBJIeHHUS. AAcopOoumsi (2 yac)
[ToBepxHOCTHAsT PHEpPruss U NOBEPXHOCTHOE HATSKEHUE HA TPAHULE

pasnena ¢a3. Buabl copbiuu, npupoia copOLMOHHBIX CHUII.



M30TepMa MOHO- ¥ IOJIMMOJIEKYJIIPHOM ajcopOumu. Y paBHeHne Opeitnaimxa.
YpaBHEeHE MOHOMOJICKYJISIPHON afcopOIiu JISHTMIOpa U €To aHaIH3.

Temnora ancopOuuu. BnusiHue Temmeparypbl Ha aacoOpOlMOHHOE paBHOBECHE.
[Iporecchl aacopOLMU B XUMUU KUBBIX CUCTEM U B TEXHOJIOTHH.

AncopOuus Ha rpaHuIle KUAKOCTh-Ta3. DyHaamMeHTalbHOE ypaBHeHue ['nb6ca u
€ro aHaJn3.

IToBepxHOCTHAsT aKTUBHOCTh, IOBEPXHOCTHO-akTUBHbIe BemecTBa (IIAB) B
XUMUH KUBBIX CUCTEM U B TEXHOJIOTHUU.

AncopOuusi Ha TpaHULE TBEPAOE TENO- KUAKOCTh. [IpaBUio ypaBHHBaHUS
nosisipHocTeil Pedunnaepa. 'uapoduiibHbie U THAPOPOOHBIE TOBEPXHOCTH.
Anresust, cmaumBanue. PaOora aaresmm u kore3uu. Bausuue IIAB Ha

cMaurBaHue. DPPexT agcopOIMOHHOr0 MOHMKEHUS TPOYHOCTH Pedbunepa.

II.  CTPYKTYPA U COJAEPKAHUE MPAKTUYECKOMN YACTHU
KYPCA

[IpakTueckass 4yacTb Kypca BKJIIO4YaeT B ceOs J1abopaTopHble pabOThl B
ooreMe 18 uaca u mpaktuueckue padoThl B oObeme 18 wac. MHTepakTuBHBIC
METO/IbI, MPUMEHSIEMBII Ha JJA0OPATOPHOM MPAKTUKYME U MPAKTUYECKUX padoTax:
paboTa B MaJbIX Ipymmax, MO3roBOM HITYpM, pelIeHHE HUCCIeA0BaTEIbCKUX 3aad,

WHJVBUAYalIbHAs paboTa.

IIpakTu4yeckue 3aHATHS 110
¢pusnueckoii u koIonaHON xumum (18 vac)
1. Tepmoxumus. 3akoH ['ecca u cienctBust u3 Hero. TemnoTel 0Opa3oBaHusl U
CrOpaHHUsl BELIECTB. TepMOXUMHUUYECKUE PACUETHI.
Bropoe Hauwano tepmomuHamuku. TepMoauHaMUYecKue OOpaTUMble U
HEOOpaTUMBbIE MPOLECChl. DHTPOMUS U TEPMOAMHAMUYECKAS BEPOSTHOCTD

COCTOSIHUS CUCTEMBI. XapakTepucTuyeckue byHKUUU u



TEPMOJAMHAMHYECKHE TOTeHUuanbl. OJHeprus ['ub6bca u Ienbmrombia.
[TonsiTue O XUMHUYECKOM TMOTeHIHane. TepmonuHamudeckue GaKTopsbl,
OTIpeIeIISIIONTNE HalpaBlIeHHE mpoiiecca (2 Jaca).

Xumuueckoe paBHoBecre. KoHcTaHTa paBHOBECHS, CIOCOOBI €€ BBIPAXKEHUS
U pacyeTa. YpaBHeHue u3otepmsl Bant-I'odda. Xumuueckoe paBHOBecHE B
reTepOreHHbIX cucTemMax. M3MeHeHne KOHCTaHThl PABHOBECHS C
TeMrepatypoil. Y paBHenue u3oxopsl u uz06apsl Bant-I'odda. [Tpunnmn
cmenieHust papHoecun Jle Illarense kak ciencTBre BTOPOro Havajida
TepMOJMHAMUKH (2 Yaca).

TepMoauHaMHUYeCKHe pacdyeTbl BO3MOXXHOCTH U HAIIPABIECHUS XHUMHYECKUX
U PU3NKO-XUMHUYECKUX MPOLIECCOB. PyOeKHBIN KOHTPOJIb - KOHTPOJIbHAS
pabota Nel) (2 gaca).

[TpaBumo da3z ['mO6ca. Ananus ¢pa3oBoi AHArpaMMbl COCTOSIHUS BO/IBI.
JlaBneHue HACHIIIEHHOTO Tapa HaJl pacTBOPOM. 3akoHbI Payiis.
D0ymmocKonus, Kpuockonus U ux npumenenue. Auddysus u ocMoc B
pacTtBopax. OOpaTHbIi 0cMOC. 3HaUeHHE OCMOTHUYECKOTO JaBICHUS JUIS

OMOJIOTMYECKUX U TEXHOJIOTHYECKUX IMpoueCCOB.

3akonbl KoHoBasioBa. JlucTuisiust ABOMHBIX cMeceit. PekTudukarius.

A360TpOHHBIC CMECH, UX IPUMCHCHNUC U MCTOJAbI pa3aCJICHUS a3COTPOITHBIX

cmeceit. [leperonka ¢ BOASHBIM mapoM (BOMPOCHI K J1a0. padote Nel).

3akon pacnpenenenuss Hepucra-lllunoBa. DxcTpakuus U GakTopbl,

BIIMSIIONIME HA CTETICHb IKCTparupoBaHusi (2 yaca).

5.

Onekrpoansle noreHuuansl U DJ[C. KonrtaktHbld ¥ AuQEdy3UOHHBIHI
NOTEHIMAJIBl B TaJbBAHMYECKOW 1iemu. MexaHu3M BO3HHUKHOBEHHS
nBoitHOTO 2AnekTpuueckoro ciosi (JI9C) wa wmexda3HOi MOBEPXHOCTH.
Crpoenue JI9C. @akTopsl, BAUSIOLME HA BEIUYMHY U 3HAK 3JIEKTPOIHOIO

IIOTCHOHAJIA.



N3mepenne 3ieKTpoAHOro mnoTeHuuana. CTraHmapTHBIM  BOAOPOIHBII
NEeKTpOoA. Psa craHgapTHBIX SJEKTPOJIHBIX MOTEHIIMAIOB W BBIBOJBI W3
Hero. YpaBHeHne HepHcra [ 3IEKTPOAHOTO TMOTEHUHANTA. Wb
AIEKTPOXUMUYECKUX Ieneil. CXembl M MNPUHLUN PabOThl XUMHUYECKHX,
KOHIICHTPAIIMOHHBIX Y OKHUCIIUTEIbHO-BOCCTAHOBUTEINBHBIX LENEH, pacyeT
D/C. Metroast uzmepenus IJC (2 yaca).

6. ONeKTpoJHbIE TOTEHIHAIBl U OJC. PyOexHpli  KOHTpOJIb-
KOHTpoJibHas pabota Ne 2 (2 gaca).

1. CxopocTh peakiuu (CpeHssi U UCTUHHAsS) U (aKTOpbI, BIUSIONIUE Ha
Hee. 3aBUCUMOCTb CKOPOCTHM pPEaKUMh OT KOHLEHTPALMH, 3aKOH
neiictByromux  Mmacc  (3/IM). Koncranta ckopoctu. Kunermueckas
KJIacCU(pUKaIMs peaklid 10 MOJIEKYJISIPHOCTH U MOPSAKY.

3aBUCUMOCTb CKOPOCTH PEAKLUHU OT TeMmIepaTypsl. Teopus aKTHMBHBIX
COy/JapeHuil MoJieKyJd. DHeprus akTUBalMH, CHOCOObl €€ BBIUUCIICHHUS.
AHnanu3 ypaBHeHust AppeHuyca (2 yaca).

8. Pacuer oHeprum axTUBAlMM W KOHCTAaHT CKOPOCTEH  XMMHUYECKHUX
peakiuid. PyGexHbIit KOHTPOJIb- KOHTPOJIbHAsS paboTa No3 (2 yaca).

9. OOume mnpuHnunbl Karamuza. CoenuduyHOCTh U CEJIEKTUBHOCTH
Karanu3aropa. BimsHMEe KaTaiM3aTOpOB HA SHEPIUI0  aKTUBALWU.
['OMOreHHBIN,  TE€TEPOre€HHBIH M  MHUKPOTETEPOTE€HHBIM  KaTaJln3.
depMeHTaTUBHBIN KaTalu3, €ro 0COOCHHOCTH. BiusiHue BHEIIHUX yCIOBHMA
Ha (pepMEHTATHBHBIE MPOLECCHI. 3aHATHE MPOBOJUTCS C UCIOJIb30BAaHUEM

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

JlaGopaTopHbie padoThI
no ¢u3NYecKoil M KOJLIOUAHOI xumuu (18 yacoB)

JlabopaTopnas padora Ne 1. Ileperonka Ounapubix cmeceil. [loctpoenue

W aHaJu3 IUarpaMMbl KunieHust OuHapHou cmecu (4 daca).



Heab: NO3HAKOMHUTBCA C JIaOOPATOPHOW YCTAHOBKOM M OCBOUTH TEXHUKY
NEPErOHKH OWHApPHOM CMECH, HAYYUTHCSA ONPENEIATh COACPHKAHUE KOMIIOHEHTOB
pedpakroMeTpuueckuM MeToJIoM. [locTpouTh M MpoaHAIU3UPOBATH TUATPAMMY
KHIIEHUS] CUCTEMBI, UCIIOJIb3Ysl 3aKOHbI KoHOBaNOBA.

JlaGopaTopnass padora Ne 2. KOHIYKTOMETPUYECKOE OMPEACICHUE
KOHIIEHTpAIlMU pacTBOpa XJiopuia HaTpus (4 vac).
Henab: MO3HAKOMUTBCA € KOHIYKTOMETPHYECKHMM  METOJOM ONPEICICHUS
KOHIIEHTpaIuu JIEKTPOJIUTOB B PACTBOPAax C IOMOIIBIO ITOCTPOEHHOTO
KaJIMOpoBOYHOTo rpadpuka. OnpeaeanTsb CoIecoAepKaHUE MOPCKOU BOJIBI.

Jlaboparopnass padora Ne 3. [lonydyeHrne W OYMCTKA  KOJUIOMIHBIX
pacTBOpoB (4 Jac).
Henab: MO3HAKOMUTBCA C KOHJACHCALIMOHHBIMU M JIUCIIEPCUOHHBIMH METOAAMU
MOJYYEHHUS 30JI€, UX CBOMCTBAMH, SIBIICHHEM KOAryJALMU; MPOBECTU OYUCTKY
30J151 METOJIOM AUAJIN3A.

JlabopaTopnas padora Ne 4 AJicopO1usi YKCYCHOM KUCIIOTBI Ha YIJIe
(4 gac)

Heanb: mnpoBecTH aacopOLMI0 YKCYCHOM KHCIOTBI Ha TMOBEPXHOCTH
AKTUBHPOBAHHOTO YTJISA, PACCYMTATh BEIUUYUHY YACIbHOU aIcCOPOLIUU U TIOCTPOUTH
u3oTepmy azacopoimu. PaccMoTpeTs NMpUMEHUMOCTh ypaBHeHU DpeiHnmmuxa u

.HGHFMIOpa K IMOJIYUYCHHBIM PE3YyJibTaTaM.

JlabopaTopHas padora Ne 5. @epMeHTATUBHBIA KATAJIN3
PaboTta nmpoBoautcs ¢ ucnosb3oBanueM MAQO: CTyneHTbl NpeacTaBisoOT

MPE3EHTAIlMA U COOOIICHHS 0 (DepMEHTATUBHOMY KaTaiau3y (2 gac).

I1l. YYEBHO-METOJWYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS



Y4eOHO-MEeTOANYECKOE oOecrnieueHue CaMOCTOSITENIbHOM paboThI
oOyvaromuxcs 1Mo gucuuiuimHe «®Dusuueckas W KOJUIOWIAHAS XUMUSD)
npezcrasieHo B [Ipunoxxenun 1 u Bkiitoyaer B ceds:

-IJIaH-TpaQUK BBHITIOJHEHUSI CaMOCTOSATENBHON paboThl MO JUCHUILIMHE, B
TOM YHCJIe IPUMEPHBIE HOPMbI BPEMEHHU Ha BBITIOJHEHHUE 110 KKIOMY 3a/1aHUIO;

-XapaKTEepPUCTUKA 3aJaHUN IS CaMOCTOSITETIbHOM PalbOThl OOydYaromuxcs U
METOAMYECKUE PEKOMEHIAIINH TI0 X BBITOTHEHHIO;

-TpeOOBaHMA K  TPEACTaBICHHUI0O M OQOPMIICHHIO  pe3yJbTaToOB
CaMOCTOATENbHON pabOTHI;

-KpUTEPUH OIICHKH BBITIOJTHEHUS CAMOCTOSTEIIbHOW PaOOTHI.

TunoBsie KOHTPOJBHBIE 33JaHUSI, METOINYECKHE MaTePUAIIbI, OTIPECIISAIONINE
NpOICTyphl OIICHUBAHWS 3HAHWH, YMEHMH ¥ HaBHIKOB W (WJIM) OIBITA
NESITETBHOCTH, a TaKKe KPUTEPHUH M IOKa3aTelld, HEOOXOAMMBIE ISl OICHKH
3HaHUM, YMEHHWH, HaBBIKOB M XapaKTePU3YIOIIUE dTambl (HOPMUPOBAHHS
KOMIICTEHIIMA B  MPOIECCE  OCBOCHHS  OOpa30oBaTeIbHONW  MPOTPaAMMBEI,

npeacTasiieHsl B [Ipunoxenuu 2.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne KoHnTtponmpyemslie Kopp! 1 aTamns: OneHoYyHbIE CPECTBA
n/m paszzaesnsl / TeMbI (hopMupoBaHUS TEKYIIUH IIPOMEKYTOY
JUCIUTIAHBI KOMITIETEHIIUH KOHTPOJIb Hast
aTTecranus
1 Pazpgen 1. OIIK-5 | 3naer CobecenoBanue
(YO-1)
XuMprdeckas yMmeeT Pa3HoypoBHEBEIE
TEPMOANHAMMKA 33144 ¥ 33118-
HUS.
BJIaJeeT Pa3zHoypoBHEBBIE
3aJ1a4M U 3aja-
HUs

KoHnTpomnbHas pa-
6ota Nel (ITP-2)

2 Paznmen 2. ®azoseie | OIIK-5 | 3maer CobOecenoBanue
PaBHOBECHSI. (YVO-1)
Komnurarusaeie yMeeT JlaGoparopHas
CBOICTBa pacTBOPOB pabora (T1P-6)

BJIQZICET Pa3zHoypoBHEBBIE
3aJ1a91 1 3aJaHU

3 Pasnen 3. 3HAET CobecenoBanne

DIEKTPOXUMHUS (VO-1)




yMeeT JlaboparopHas
pa6ota (ITP- 6)
BJIaJIceT KonTtponbHas
pabora Ne2 (IIP-
6)

4 Paznen 4. OIIK-5 | 3naer CoOecenoBanue
XumuuecKas (YVO-1)
KUHETHKA U KaTaJlu3 yMeeT KonTtposnbHas
pabora Ne3 (IIP-
6)

BJIaJiceT (YO-4)

5 Pazgen 5. OIIK-5 | 3naer CobecenoBanue
IToBepxHOCTHBIE (YO-1)
SIBJICHUS U JU- yMeeT PasnoypoBHeBBbIE TectupoBanue
CIIEPCHBIE CUCTEMBI 3aj1a4u U 3afanusa | JIP-1
BJIAZIEET YO-3,
JlaboparopHbie DK3aMeHaIOH
pa6ortsi (ITP-6) HBl  BOTIPOCHI
B IIpunoxe-
HUH 2

TuIoBbIe KOHTPOJIBHBIE 3a1aHUS, METOANYECKUE MATEPUAIIBI, ONPEIEIIAIONINE
OpoUeAypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJIM) OIbITa
NESTEIIbHOCTH, a TaK)Ke KPUTEPUU M MOKa3aTelH, HEOOXOAUMbIE NJisi OLEHKU
3HaHWW, YMEHHI, HaBBIKOB M XapaKTepU3YyIOLIMe JTanbl (HOPMUPOBAHUS
KOMIIETEHLIMH B TPOLIECCE  OCBOEGHUS  OOpa3oBaTENbHOW  MPOrpPaMMBI,
npeacrasiieHsl B [Ipunoxenun 2

CIIMCOK YYEBHOW JIUTEPATYPBI U WH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

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

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

2. benses A.IL, Kyuyk B.W. ®usnueckas u KOIOUAHAS XUMHUS : YIEOHUK -
M. : I DOTAP-Menua, 2014.-752c.

3. ®usnueckas Xxumusi [DJIEKTpOHHBIM pecypc] : yueO. mocobue / B.U.
I'peisynoB, W.P. Kysees, E.B. Ilospkosa, B.M. Ilonyxmna, E.b.
[[Ta6noBckas, E.FO. Ilpuiimak, H.B. ®upcosa. - 2-e u3g., crep. - M. :


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

OJIMHTA, 2014. Pexum JOCTyIIA:
http://www.studentlibrary.ru/book/ISBN9785976519633.html

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

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

MaTepHabl [DneKkTpoHHBIIH pecypc; Pexxum J0CTyTIa
http://www.znanium.com]. — (Beicimee o6pa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/19870. - Pexum JOCTYTIA:

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

. @usnueckas xuMus [DIEKTpOHHBIN pecypc] : yueOHuk / Xapuronos 10.4. -
M. : I'SO0TAP-Menua, 2013. Pexxum JIOCTyma:
http://www.studentlibrary.ru/book/ISBN9785970423905.html

. ®uznvyeckas xumus : yue6. nocodue / JI.I1. 3apyoun. — M. : UHOPA-M,
2017. — 474 c. + [Jon. matepuaisl [ DNeKTpOHHBIN pecypc; Pexxum noctymna
http://www.znanium.com]. — (Bsiciiee obpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/20894. - Pexum JOCTYTIA:
http://znanium.com/catalog/product/469097

. Koatounnass xumus [DnekTpoHHBIA pecypc] : yueOHoe mocobue / E.C.
Pomanenko, H.H. ®panuesa, IO.A. besruna, E.B. Bomocoa. -
CraBpononib:  Ilaparpadp, 2013. — 52 c¢. - Pexum pgocryna:
http://znanium.com/catalog.php?bookinfo=514197 - Pexum npoctyma:

http://znanium.com/catalog/product/514197

. Camumena, O.B. Komtounnas xumus [DIeKTpOHHBIM pecypc| : yueOHoe
nocoobue / O.B. Camumena, }0.B. Tapacoa, H.E. Monnarynos. —
OnektpoH. n1aH. — Kemeposo : KemI'Y, 2017. — 112 c. — Pexum gocryna:

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

JlonosiHUTE ILHAS
. "®usnyeckas W KOJJIOWAHAs XuMus [DnektpoHHbii pecype] / "A. IL

benses, B. U. Kyuyk; noxg pea. A. II. bensera" - M. : 'DOTAP-Menua,


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

2014." Pexum JIOCTyIIA:

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

2. Ponun, B.B. ®u3nueckas u KOJLUIOMIHAS XUMMS[ DIESKTPOHHBINA pecypc] :
yaeOHoe mocobue / B.B. Pommn, 3.B. T'opuako, B.A. OpobGerm. —
CraBpomnoisib: AI'PYC CraBponosibckoro roc. arpapsaoro yu-ta, 2013. — 156
C. - ISBN 978-5-9596-0938-2. - Pexum JTOCTyma:
http://znanium.com/catalog/product/515033

3. dusnueckas U KOJUIOUIHAS XUMHS [DIEKTpOoHHBIN pecypc]: yueonuk / Tlox
pen. A.Il. bensera. - 2-e u3a., mepepad. u mom. - M. : [DOTAP-Menua,
2012. Pexum JIOCTYTIA:

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

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

https://elibrary.ru/defaultx.asp

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

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

DexTpoHHO-0MOIHoTeuHas cucteMa http://e.lanbook.com/

ok~ w

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

Ilepeyens  MHPOPMANMOHHBIX  TEXHOJOTMH W  NPOrPAMMHOIO

o0ecmeyeHus

MecTo pacnoyoxKeHus [lepeuens mporpaMMHOTo 00eCTIEYEeHNUS
KOMITBIOTEPHOW TEXHHUKH, Ha
KOTOPOM YCTaHOBJICHO
porpaMMHoe o0ecriedyeHue,
KOJIMYECTBO PAOOYUX MECT

— Microsoft Office Professional Plus 2010;

MynbTumenniiHas ayquTopusi | — O(QUCHBIM TNaKeT, BKJIIOYAIOMIMN NporpaMMHOE OOecreYeHUe JUIs
r. Bnagusoctok, 0. Pycckuii, | paOGoTbl C pa3inyHbIMU THIIAMH JOKYMEHTOB (TEKCTaMH, JIEKTPOHHBIMH
. Asxc 1.10, kopmyc M Tabnuamu, 6azamMu TaHHBIX U Jp.);

— 7Zip 9.20 - cBOOOAHBIN (hailIOBEI apXUBATOP C BBICOKOW CTEIEHBIO
CKaTHS TAaHHBIX;

— ABBYY FineReader 11 - mnporpamma s ONTHYECKOTO
pacro3HaBaHUs] CHMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamm st CO3aHusI K IPOCMOTpa
ANIEKTPOHHBIX Nyonukanuii B popmare PDF;



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/

— ESET Endpoint Security - koMIurekcHas 3amuTa pabounx CTaHIMA Ha
6aze OC Windows. [lognepkka BUpTyalu3aliy + HOBBIE TEXHOJOTHH;
— WinDjView 2.0.2 - mporpaMma Juis pacro3HaBaHUs ¥ IPOCMOTpa
¢aiinos ¢ ogHonMeHHBIM popmaTtom DIV u DjVu;

— Auslogics Disk Defrag - mporpamma st ontumusanuu [TK 1 ToHKOi
HACTPOUKHU ONIEPAITMOHHON CUCTEMBI

PexoMeH1auM N0 IVIAHUPOBAHMIO M OPraHU3AIUN BPEeMeEHH,
OTBOJAMMOTI0 HA U3yYeHHe TUCHUILTHHBI

BpeMmsi, oTBenéHHOE Ha CaMOCTOSITENIbHYIO paboTy, [OJDKHO OBITh
MCIIOJIH30BaHO O0YYAIOIIMMCS TUIAHOMEPHO B TEYEHUE CEMECTpA.
[InaHupoBaHve — BaXKHEWIlIasgs dYepTa 4YEJOBEYECKOW jesTenbHOCTU. Jliis
OpraHu3alud y4eOHOU NedaTeNbHOCTH 3(PGEKTUBHBIM BapUAHTOM SIBIISIETCA
MCIIOJIb30BaHUE CPEJICTB, HATOMUHAIOIIUX O CTOSIIIMX MEpe] BaMH 3ajadax, u
UX TOCJIeI0BATEILHOCTH BBITIOJIHEHMS. B ponu Takux cpencts mMoryT ObITh [T-
TEXHOJIOTHUH (CMapTPOHBI, IUIAHIIETHI, KOMIIBIOTEPHl W T.I.), HMEIOIIUE
MPUJIOKEHUS/TIPOTPaMMBbl  TIO  OpraHU3allMU pacropsjka ITHs/Mecsla/roga u
CUTHAJIM3UPYIOMIUX O BAXHBIX COOBITUSAX, HATIPUMED, O BBHIMOJTHEHUH 3aJlaHUN
M0 KOHKPETHOMY pa3iesly JUCIUTLIAHEI.
Pexomenmyercsi BEIOpaTh JEHB/THU HEACNIU ISl PEryJsipHOM MOATOTOBKU IO
JTUCIUIUIMHE, OTO TO3BOJUT MOPAJIBbHO HACTPOUTHCS HAa BBITIOJHEHUE
MOCTABJICHHBIX 3aj]]a4, TMOATOTOBUTHCS K HUM M BbIpabOTaTh MpaBUiia
BBITIOJIHEHUS JUIsl HUX, HalpuMep, CHaydaia MmpopabdoTKa marepuana JIEKIIHi,
YTEHUE TIEPBOMCTOYHUKOB, 3aT€M BbIJIeJICHHE W (PUKCUPOBAHHWE OCHOBHBIX
nnaen. PekomenayemMoe cpeiaee Bpems 1Ba yaca Ha OJHO 3aHATHE.

Onucanne MocjieA0BaTEIbHOCTH AeHCTBUI 00y4YarOIIuXCs
MPH U3yYeHNH TUCHHIINHBI

B cooTBeTcTBUM C HENAMH U 33/1auaMy JUCIUIUIMHBI CTYACHT U3y4yaeT Ha
3aHATUAX U JIOMa pas/ielibl JEKIIMOHHOTO Kypca, TOTOBUTCS K MPAKTUYECKUM
3aHSATHUSIM, IPOXOJUT KOHTPOJIbHBIE TOYKU TEKYILEH aTTeCTalllK, BKIIOYAIOIINE
pasHbie  (OpMBI  TPOBEPKM  YCBOEHUS  Marepuana  (coOecemoBaHmUe,

TECTUPOBAHUE, KOHTPOJIbHBIE PAOOTHI U Jp.).




OcBoeHME AUCHUIIMHBI BKIIOYAET HECKOJIBKO COCTABHBIX AJIEMEHTOB Y4eOHOI
NEATEIIBHOCTH:
1. BuaumarenbHoe uyTeHHME paboueid mMporpaMMbl YYEOHOW JUCHUTIIMHBI
(momoraetr IEJIOCTHO YBHUAETh CTPYKTYpPy H3Yy4aeMbIX BOINpPOCOB). B Hel
COACPKUTCS IIEPEUCHb KOHTPOJIbHBIX HCIBITAHUU JJISI BCEX PA3ACIOB U TEM,
BKJIFOUAsl DK3aMEH; YKa3aHbl CpPOKM CJayd 3aJaHuil, IPEayCMOTPEHHBIX
y4eOHOHM IPOrpaMMOi Kypca JUCLUIUIMHBI «OPTaHUYECKask XUMHUSD.
2. HeoTpeMeMOIl COCTaBHOW YacTbIO OCBOEHHUs Kypca SIBIISIETCS IOCEIICHHE
JeKUMA W HMX KOHCHEKTHUpOBaHUE. [IyOOKOMY OCBOEHHIO JIEKIIMOHHOIO
MaTepHuaa crnocoOCTBYET MPEeABAPUTENbHAS IOJITOTOBKA, BKIIFOUAIOIIAsl YTEHUE
IpebIIyIen JeKIUH, paboTy ¢ ydeOHUKaMH.
3. PerynsipHasi HOArOTOBKa K MPAKTHYECKUM 3aHATHSIM W aKTHBHas paboTa Ha
HUX, BKJIFOYAIOLAs:
— IIOBTOPEHUE MAaTepUaJIa JIEKIUU 110 TEME;
— 3HAKOMCTBO C IUJAHOM 3aHSATHS M CIIMCKOM OCHOBHOW W JIOIOJIHUTEIBHOMU
JIUTEPaATyPhl, C PEKOMEHIALMAMH I10 ITOATOTOBKE K 3aHATHIO;
— IIOCEUIEHNE KOHCYJIbTAIIMMA C UEIbI0 BBISICHEHHS BO3HMKIIWX CIOKHBIX
BOIIPOCOB IIPH NOATOTOBKE K ITPAKTUYECKUM 3aHATHUAM.
4. TlogroroBka K 3K3aMeHy (B TEUYEHHME CEMECTpa), MOBTOPEHHE MaTepuasa
BCETO Kypca JUCLHUILINHBI.

IHoaroroBka K JeKUMOHHBIM U NPAKTHYECKUM 3aHATHAM
[Ip1 MOATOTOBKE K JEKIIMOHHBIM M MPAKTUYECKUM 3aHATHUAM PEKOMEHIYETCS
[I0JIb30BAThCA MaTepuallaMu JIEKI[UHA, PEKOMEHJIOBAaHHOW JIUTEPATYpOU U
pecypcaMu HMHTEPHET. BOIpPOCHl, KOTOpPHIE BBI3BIBAIOT 3aTPYAHEHUE IIPH
MOJATOTOBKE, JOJKHBI ObITh 3apaHee cHOPMYIUPOBAHBI U O3BYYEHBI BO BpeMs
3aHATUNA B ayJUTOPUU U1l JOTOJHUTEIBHOTO PA3BICHEHUS IPENOAABATEIIEM.
OTBeTbl, BBIHOCUMBIE Ha OOCYXIEHHE, JOJDKHBI OBbITh  THIATENIbHO
NOJATOTOBJIEHBI M TI0 HUM COCTaBlieHa cxema (IUlaH), KOTOpPOMl CTYAEHT
IoJIb3yeTcs Ha 3aHATUM. [Ipy OoTBETE HANO JIOTMYECKHM TPAMOTHO BBIPAXKATH U

00OCHOBBIBATH CBOIO TOYKY 3pPCHUA, CBO60,IIHO OIICpUPOBATE IIOHATUAMU H



kareropusiMu. [Ipu camMoCTOSITENbHOM pEIIeHHWH 337a4 HYKHO OOOCHOBBIBAThH
KQ)KJIbIM 3TaIl peIeH ], HICXOAs U3 TEOPETUUECKUX MOJIOKEHHUI Kypca.
IHoaroroBka K 3a4eTy U IK3aMeHY

B mponecce moAroToBKM K 3a4€Ty M JK3aMEHY, CIEIYET JIMKBUIWPOBATH
uMeromuecss mpoOensl B 3HAHUSAX, YIIyOuTh, CHCTEMAaTH3UpOBaTh U
ynopsaounth 3HaHusA. (Ocoboe BHHMaHHUE CIEIyeT YIEIUTh OpraHu3aluu
MOJTOTOBKY K 3a4€Ty U 3K3aMeHy. Hainuue noinHbIx cCOOCTBEHHBIX KOHCIIEKTOB
JEKUUH SBISETCS HEOOXOAUMBIM YCIIOBUEM YCIIEIIHOW cladyu 3k3ameHa. Eciu
NpoIylIieHa Kakasi- JU00 JIEKIHs, He0OOXOIUMO €€ BOCCTaHOBHTb, O0yMarTh,
YCTPAaHUTh BO3HHUKIIME BOIMPOCHL, YTOOBI 3allOMHHAHWE MaTepHayia ObLIO
oco3HaHHbIM. CllelyeT IMOMHHUTbH, YTO IPH MOJArOTOBKE K 3a4€Ty M JK3aMEHY
BHAYAJIE HAJI0 NPOCMOTPETh MaTepuand II0 BCEM BOIIPOCAM CHABAEMOWU
JUCHMIUIMHBL, Jajee OTMETUTh I ceds Hambojee TpyAHbIE BOIPOCH U
00s3aTeIbHO B HUX pa3oOpaThbcs. B 3akimioueHue emie pa3 LeiaecooOpaszHO

IMOBTOPHUTH OCHOBHBIC ITOJIOKCHHAL.



VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCLHUTIJIMHBI

PeaJII/I?)aI_[I/ISI JUCIUITIINHBI

TpebyeT

HaJM4ue  CIEHUATU3UPOBAHHOU

JICKITMOHHOM ayJAMTOPUHU, OCHAIIEHHOW MYJIbTUMEIUHHBIM O00OpYIOBaHUEM, a

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

MaTcpuail.

HaJIn4uc XUMHUYECKOM

nabopaTtopuu,

Jlns  mpoBeneHUs J1TaOOPATOPHOTO MPAKTHUKymMa HEo0X0AUMO

OCHAII[CHHOM H€O6XOI[I/IMBIM

000pyZ0BaHUEM, XUMHUYECKOU MOCYI0M U peaKTUBAMHU.

HanmMenoBanve 000pyJOBaHHBIX TOMEIICHUI

[lepeueHb OCHOBHOTO 000pYy10BaHUS

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

ITnomane 74,6 M

Mono6ok Lenovo C360G-i34164G500UDK
¢ Hcrounukom OecniepeOOHHOrO TUTAHUS
Powercom SKP-1000A; DKpaH c
anekTponpuBogoMm 236*147 cm Trim Screen
Line; IIpoekrop DLP, 3000 ANSI Lm,
WXGA  1280x800, 2000:1 EW330U
Mitsubishi; IToncucrema
CHelUaTu3UPOBAHHBIX KpeIuieHun
o0opynoBaHus CORSA-2007 Tuarex;
[Toacucrema BUICOKOMMYTAITUU: MAaTPUYHBIN
xommytatop DVI DXP 44 DVI Pro Extron;
ynmuautens DVI nmo Butoit mape DVI 201
Tx/Rx Extron; Ilogcucrema
ay/IMOKOMMYTallUH u 3BYKOYCUJICHNS,
aKyCTHYeCKas cHucTeMa JUisl TOTOJOYHOIO
mouTaxa SI 3CT LP Extron; MukpodonHnas
nerauyHas paguocucrema YBY numamnazona
Sennheiser EW 122 G3 B cocraBe
OecrpoBOIHOTO MUKpPOPOHA U TPUEMHUKA;
nudposoit aymauonporieccop DMP 44 LC
Extron; CereBoii KOHTpOJUIEp YIpaBieHUs
Extron IPL T S4; 6ecnpoBogusie JIBC st
oOydaromuxcsi o0ecrmeueHbl CHUCTEMOW Ha
06aze Touek goctyna 802.11a/b/gn 2x2
MIMO(2SS).

Xumudeckass jgabopatopus BrnammBocTok,
o.Pycckuit m Asikc 1.10, Kopnyc 25.1, ayn.
M315

Konnykromerp, pH-MeTpe1, monsipumerp,
cneKTo(oTOMETp, pePpaKToMeTp,
XUMHUYECKas MOCY/1a, YCTAHOBKA JUIS
IIEPErOHKY, AHAIUTUYECKUE BECHI,
CYIIMIIBHBIN MIKa(,’IeKTPOIUIUTKI

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACTUTIIAHBI




PeaHI/IBaI_[I/IH JUCIIUITIINHBI

TpeOyeT

HaJIUn4uec CHCHH&HHBHPOB&HHOﬁ

JICKIIMOHHON ayJUTOPHH, OCHAIIEHHOW MYJIbTHMEIUWHBIM OOOPYIOBaHHEM, a

TAKKC CIIPAaBOYHBIMH MATCpHaIlaMU H paB,Z[aTO‘IHI)II\/’I y‘I€6H0-MeTOI[I/I“I€CKI/Iﬁ

MaTepHal.

HaJIn4uc XUMHUYECKOMN

JabopaTopum,

Jis  mpoBeneHUs JabOpaTOPHOIO NpPaKTUKymMa HEOoOXOAMMO

OCHAII[EHHOH HEOOXOIUMBIM

000py0BaHUEM, XUMUUECKOU MOCYI0M U peaKTUBAMHU.

HanmMeHnoBaHue O60py,HOBaHHLIX MOMEILIECHU

Hepequb OCHOBHOI'O O60py,Z[OBaHI/I${

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

ITnomane 74,6 M

Momno6ok Lenovo C360G-i34164G500UDK
¢ MHcrounukom OecniepeOOMHOrO NHUTaHUSA
Powercom SKP-1000A; DKpaH c
anekTponpuBogom 236*147 cm Trim Screen
Line; IIpoexkrop DLP, 3000 ANSI Lm,
WXGA  1280x800, 2000:1 EW330U
Mitsubishi; IMoxcucrema
CHeIHATN3UPOBAHHBIX KpeIuieHun
obopymoBaHus CORSA-2007 Tuarex;
[Toacucrema BUACOKOMMYTAIIMU: MAaTPHUYHBIHA
xommytatop DVI DXP 44 DVI Pro Extron;
yamuautens DVI no Butoit mape DVI 201
Tx/Rx Extron; ITogcucrema
ayTMOKOMMYTAIUU U 3BYKOYCHIICHUS;
aKyCTHYecKass CHCTeMa JUIsl IOTOJIOYHOTO
monTaxa SI 3CT LP Extron; MukpodoHnHas
nernuyHas paauocucrema YBY nguanazona
Sennheiser EW 122 G3 B cocraBe
0ecrpoBOTHOTO MHUKpO(OHA ¥ TPUEMHHUKA;
mudpoBoit aynuonporieccop DMP 44 LC
Extron; CereBoil KOHTpoOJUIEp YIIpaBICHUS
Extron IPL T S4; 6ecnpoBogusie JIBC s
oOyJaroruxcsi  obecrieueHbl CHUCTEMOW Ha
6a3ze Touek goctynma 802.11a/b/g/n  2x2
MIMO(2SS).

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

Konnykromerp, pH-mMeTpsl, nonsipumerp,
CHEeKTOPOTOMETp, pedpakTomMeTp,
XMUMHYecKas Mocy/1a, yCTaHOBKa JIJIs
MIEPETOHKH, AHATTUTHYECKHE BECHI,
CYIIMIIBHBIN 1IKa(,dIEKTPOTTUTKI

HanmenoBanre 000py10BaHHBIX
MOMEIIEHNN U NOMEIEHUN IS
CaMOCTOSITETTLHON pabOTHI

[epeveHs OCHOBHOTO 000pPYIOBaHUS

YuraneHble 3a561 HayuHoM

oubmmoTeku JIBOY ¢ OTKPHITHIM

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200




JOCTYTOM K poHay (kopmyc A -
ypoBesb 10)

SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTs gocTyma B
Wnrtepuer 500 Mourt/cex.

PaGoune Mecra i JrOne ¢ OrpaHMYCHHBIMHU
BO3MOYKHOCTSIMH ~ 37I0POBbSl  OCHAIICHBI  JTUCIUICSIMH  H
npuHTepamMu  bpains;  000pydOBaHbI:  MOPTaTHBHBIMH
YCTPOWCTBaMHM ISl  YTEHHs  IUIOCKOIICYATHBIX  TEKCTOB,
CKaHUPYIOLIMMHU " YUTAIOUIMMH MaruHaM{
BUJICOYBEINYUTETIEM C BO3MOXKHOCTBIO PETYJSIIUH I[BETOBBIX
CMEKTPOB; YBCIUYUBAIONIMMH  3JCKTPOHHBIMH JIylaMH H

YIIBTPa3ByKOBBIMH MapKUPOBIINKAMHU

AynuTopus ISl CaMOCTOSATENbHOM

paboTHI CTYACHTOB

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

ayn. M621
ITmomans 44.5 M

Momno6aok Lenovo C360G-i34164G500UDK 19.5" Intel
Core i3-4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB
Windows Seven Enterprise - 17 mryk; IIpoBoanas cetb JIBC —
Cisco 800 series; 6ecrnpoBoansie JIBC mis oOydarommxcs

obecriedueHbl cucteMoil Ha 0aze Touek nocryma 802.11a/b/g/n
2x2 MIMO(2SS).

[Mpunoxenue 1 k paboyeii mporpamme yueOHON AUCIUIUTUHBI

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOU ®EJEPALIMN
DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE

BBICIIIEr0 0OPa30BaHMUs

«/lanbHeBOCTOUHBIN (eaepaIbHbII YHUBEPCUTET)

(ABDY)

HIKOJIA BUOMEJIULNHBI




YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIHIUXCA

dusnyeckas u ROJUIOMJIHAA XUMMUA

Hanpasiaenue noarorosku 30.05.01 MequuMHcKas OMOXUMMSA
®opMa NOATOTOBKHU 0YHASA

Ilnan-rpaduk BbINOJHEHHUS CAMOCTOSATEIbHOI PA0OTHI M0 JTUCHUILIHHE

BaaaguBocTok

2017

«Puznveckas u KOJUVIOMJIHAA XUMHUA»

Ne Jara/cpoxku Bua camocrositennbHoit | @opMa KOHTPOJIA
BBINOJIHEHHSI | padoThI
n/n
1 Hemens CamocTositenbHas pabora ¢ | BeogHoe
1 (4 cemecTp, | KOHCIIEKTOM M TECTUPBaHHE
2Kypc) JauTEepaTypoit no teme |1
2 Henens CamocrosTensHas padota ¢ | Ompoc mepen
2 (4 ceMecTp, 2 | KOHCIIEKTOM K HA4aJIOM 3aHsATHSL.
Kypc) nUTepaTypoit o Teme 1 (Yacts 1.Pazmen 1.
Bompocs! 1-8)
3 Hemensd CamocrosTenbpHast pabora ¢ 3
aImTa
KOHCIICKTOM U
3 (4 cemectp, 2 5 1a0opaTOPHBIX
Kypc) IUTEpaTypou mo teme 1




4 uenens CamocTosTenbHas pabora ¢ | paboT
4 (4 cemecTp, 2 | KOHCIICKTOM H Kontponbhnas
Kypc) JUTEPaTYpOl Mo Teme 2 pabota Nel
5 Hepenst CamocrosrensHas paboTa ¢
5 (4 cemecTp, 2 | KOHCIICKTOM U
Kypc) JTUTEpaTypoi 1o Teme 2
6 Henens CamocrostenbHas pabora ¢
6 (4 cemectp, 2 | KOHCIICKTOM U
Kypc) JTUTEPATYPOU O Teme 2
7 Henens Camocrosrensnas pabora ¢ | Ompoc mepen
7 (4 cemectp, 2 | KOHCTICKTOM I HA4aJIOM 3aHATHS
5 (Y]
Kype) JUTEPaTypoil 1o TeMaM (Yacts 1.Paszen 2.
léagﬂeﬂa 3 z Bompocsr 10-16)
8 Henelst aMoCTOATeIbHAA PABOTA € | 3o yimg
8 (4 cemectp, 2 KOHCTICKTOM 1 71a00paTOPHBIX
JUTEPaTypoi 1Mo TeMaM pa6ot
K
ype) pasnena 3
9 Hemens CamocrosrenbHas pabora ¢ | KoHTposbHast
9 (4 cemectp, 2 KOHCIICKTOM H pabota No2
P, JUTEPATYPOH IO TEMaM
K
ype) paznena 3
10 Henens CamocTositenbHast paboTa ¢
KOHCIICKTOM H
10 (4 cemectp, 2 5
JUTEPaTypOH 1Mo TeMaM
K
ype) pasnena 3
11 mepens CamocrosrenbHas pabora ¢
KOHCIIEKTOM H
11 (4 cemecTp, 2 .
JHUTEPaTypOH 1O TeMaM
K
ype) paznemna 4
12 Hexens CamocrosrenbHas paboTa ¢
KOHCIICKTOM H
12 (4 cemectp, 2 5
JUTEPaTypoi 1Mo TeMaM
K
ype) pasnena 4
13 nememst CamocrosrensHas pabora ¢
KOHCIIEKTOM H
13 (4 cemectp, 2 .
JUTEPaTypoil 1o TeMaM
Kype) paznena 4
14 Hexens CamocrosrenbHas pabora ¢
KOHCIIEKTOM H
14 (4 cemectp, 2 .
JHUTEPATypO 1Mo TeMaM
K
ype) pasmena 5
15 Hemenst CamocrosrenbsHas pabora ¢
KOHCIIEKTOM H
15 (4 cemectp, 2 N
JHUTEPATypOH 1O TeMaM
Kype) pasgena 5
16 nenens CamocrodrenpHas pabora ¢
KOHCIICKTOM H
16 (4 cemectp, 2 .
JIUTEpaTypoil 1o TeMaM
Kype) pasnena 5
17 17 Henens CamocTosiTenbHast paboTa ¢

KOHCIICKTOM U




(4 cemectp, 2 | IMTEpaTypOii 1O TEMaM
KypC) pasmena 5
18 Hemenst CamocTosiTenbHas pabora ¢
18 (4 cemectp, 2 KOHCIICKTOM 1 \DK3aMen
JUTEPATypOH 1Mo TeMam
Kype) pasgenoB  1-5

Pe3ynbTaThl HOATOTOBKY MPOSBISIOTCA B AKTUBHOCTHU CTY/JICHTA HA 3aHATHSX,
BBITIOJIHEHUHU KOHTPOJBHBIX pabOT, TECTOBBIX 3aJaHuil M Jp. GOpM TEKYIIETo
KOHTPOJISL.

Jl5is peanmzanyy caMOCTOSTENIEHON paOOThI CO3/IaHbI CIIEAYIOIINE YCIOBHS:

1. CryneHtsl o0ecreueHsbl MH(POPMAIIMOHHBIMU pecypcamu
(yueOHMKaMHU, CTpaBOYHUKAM, YYEOHBIMH ITOCOOHSIMHU);

2. Jlns mnpoBeneHUs TNPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUN TIO
npeaIMeTy HUMEIOTCS MeToandeckue mocoowsi. CTyIeHT HMMEET BO3MOXKHOCTH
3apaHee (C OINEpeKEHHEM) TOATOTOBUTHCS K 3aHATHIO, OTBETUTh Ha
KOHTPOJIUPYIOIIKE BOIIPOCHI, 1 OOPATUTHCS 3a MOMOUIbIO K IPENOAABaTENIO B
CJIy4ae HeOOXOIUMOCTH.

3. Pazpabortanbl KOHTPOJIMPYIOIINE MaTepUaIbl B BUJIE
CaMOCTOSITENIHBIX PabOT M B TECTOBOM (opMe, MO3BOJISIONINE ONEPAaTUBHO
OLIEHUTH YPOBEHb MMOATOTOBKH CTYICHTOB.

4. OpraHu30BaHbl €KEHECIbHBIC KOHCYJIbTAIIHH.
CamocTtosiTenbHas paboTa BKIIOYAET B CEOs:
[ToArOTOBKY K IPAKTUYCCKUM 3aHATHUSIM;
[ToAroTOBKY K KOHTPOJILHBIM paboTam;

[ToaroToBKy K J1a0OpaTOpHBIM paboTam;

H w0 e

[ToaroToBKY K 3K3aMEHY

Bonpocsl 1J151 cCaMOCTOSATEIbHON NOATOTOBKH 10 «PU3NYeCKOH U
KOJJIOMJIHOM XHMHH»
1. Ilpenmer u coaepkaHue MUCHUILUIMHBI «DuU3nyeckass XUMUS», OCHOBHBIE
paznenbl. 3HaYCHUE AUCIUIUINHBI 11 MEIWIIMHCKON OHMOXHWHUU M OXPaHBI

OKPYXKarOLIEN CPEIbL.



2. OCHOBHBIC TIOHSATHUS XUMHUYECKOH TEPMOJWHAMHUKH, TIEPBOE HAUAJO.
BHyTpeHHsiss sHeprus W HSHTanbnus. Tepmoxumus. 3akoH [ecca u
CJIEJICTBUSI U3 HETro. TepMOXMMUYECKHE PacUEeThI.

3. Tunsl kamopumeTpoB. OmnpeseneHne HEPreTUYECKON EHHOCTU MUIIEBBIX
MPOYKTOB U TOILJIUBA.

4. 3aBUCHUMOCTb TEIIOBOTO 3P deKTa OT TeMuepaTypsl, 3aKkoH Kupxroda.

5. Bropoe Hauamo TEpMOJMHAMUKH. OHTPONUS W TEpPMOJAMHAMHUYECKAs
BEPOSITHOCTH CHCTEMBI.

6. Xapaktepuctuueckue (QYHKIIMM # TEPMOJAMHAMHYCCKHUE TIOTCHIIHAJIBI.
Onepruss  ['mOb6ca w  ['enbmrosbua.  XUMHYECKMH  NOTEHILMAIL
TepmonuuaMmuueckre (HakTopbl, OMpENESIoNIMe HampaBJICeHHE Ipoliecca.
BTopoe Hayano B OTKPBITBIX CUCTEMAX U B )KUBBIX OpPraHU3MaXx.

7. Xumndeckoe paBHoBecue. KoHcTaHTa paBHOBecHs. YPaBHEHHE H30TEPMbI
Bant-I'opda. Xumuyeckoe paBHOBECHE B TETEPOTCHHBIX CHCTEMaX.

8. M3mMeHeHWe KOHCTAaHTHI paBHOBECHS C TeMIlepaTypoil. YpaBHEHHUE
U30TEepPMBI,  M30XOphl W u300apbl Bant-I'odda. [lpunnmn cmeneHus
paBHoBecus Jle [laTense.

9. ®azosnsie paBHoBecus. [IpaBuno da3z ['mOOca u ero mpumeHeHue. AHanu3
¢da3oBoii qUarpaMMbl COCTOSIHUSI BOIBI.

10.3akons! Paysmst. D0ymarMocKonus U KPHOCKOIUS ¥ UX TIPUMEHEHHE.

11.Jludbdy3us u ocmoc B pactBopax. OOpaTHbBII ocMoOC. 3HaueHUE
OCMOTHUYECKOTO JIaBJICHUS JJii OHOJIOTMYECKUX M  TEXHOJIOTUYECKUX
MPOLIECCOB.

12.B3aumuas pactBopuMocTh kuakoctedd. [lepBeiii 3akon KonoBasosa.
Juctunisuust IBOMHBIX cMecell. PekTudukarus.

13.Btopoii 3akoH KonoBanoBa. A3€OTpONHBIE CMECH, HX MNPUMEHEHUE U
METO/IbI pa3AeICHUS.

14.0OrpannueHHO pacTBOPUMBIE KUIKOCTHU. [leperonka ¢ BOASHBIM IMapoM.



15.3akon pacnpenenenus Hepucra-lllunoBa. OxcTpakuust U (QakToOpHl,
BIMSIONINE Ha CTEMeHb »JKcTparupoBaHus. [lporeccel 3KCTpakmuu B
OMOTEXHOJIOTUU U B MEAMIIMHE.

16.PacTtBOpHI 31eKTpOoAuTOB. [IprunHbl OTKIIOHEHUS OT 3akoHOB Payns u Bant-
['oppa B pactBOpax  CHIIBHBIX  AJIEKTPOJIUTOB.  M30TOHMUYECKHI
ko3 urrenT. Cnadblie 3eKTPONUTHI. 3aKOH pa3z0baBieHus OcTBalba.

17, OCHOBHBIE TOJIOKEHUSI TEOPUH PACTBOPOB CHIIBHBIX 3JEKTPOJIUTOB

Hebas u  T'rokkens. MonHas atmocdepa, 53(P¢deKTbl TOPMOKEHHSI HOHOB.

AKTUBHOCTb, KO3((UIIMEHT aKTUBHOCTH, HWOHHAs cuia pactBopa. Pacuer

CpEIIHEro 3Ha4eHUs KO3 (PULIUEHTa aKTUBHOCTH.

18. DJIEKTPONPOBOJHOCTh PACTBOPOB  JJIEKTPOJIUTOB. YJIENbHAS W
HKBUBAJICHTHAs AJEKTPONPOBOIHOCTh. 3aKOH HE3aBHCUMOTO JIBHXKEHUS
noHoB  Kombpayma.  MeToabl  OmpenelieHus  3JIEKTPOIMPOBOJAHOCTH.

KoHnykToMeTpHs U €€ TPUMEHEHHE.
19.9nexkrponusie morenumansl u JJC. Konrtakthbii, auddy3noHHBIH U
AJIEKTPOIHBIN OTEHIHANBI B TAJIbBAHUYECKOM LIETIH.
20. MexaHnU3M BO3HUKHOBEHHS JBOWHOTrO 3jekTpuueckoro cios ([I9C) nHa
Mexdaznoi moBepxHoctu. Ctpoenne J[IC. DakTopsl, BIUSIONINE HA BEIUIHUHY
Y 3HAK 3JIEKTPOJHOTO MOTEHIIHAIIA.
21. W3mepeHue »dJCKTpoaHOTO ToTeHNHana. CTaHIApTHBIA BOJOPOIHBIN
ANEKTPOA. P cTaHIapTHBIX AJEKTPOJHBIX MOTEHIIMATIOB U BEIBOBI U3 HETO.
22. YpaBuenue HepHcra 115 pacueTa 3JIeKTPOIHOTO MOTEHIINAA.
23. Turmbl ANEKTPOXUMUYECKUX (TaibBaHUYECKUX) 1ienei. [IpuHimn padboTsl
U CXEMbl XHMHYECKHUX, KOHUEHTPAIMOHHBIX W  OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX Lienel, pacuet J/C.
24. Knaccudukanusi 3JI€KTPOJOB. DIEKTpoabl 1-ro, 2-To U 3-ro pooB.
CranpapTHble U UHIUKATOPHBIE ANEKTPObL. [Iprumepsi.
25. Xumnueckas kuHeTHka. CKOpPOCTh peakuuu (CpefaHsis W UCTHUHHASA).

DakTOpHI, BIUSIONINE HA CKOPOCTh PEAKIIUH.



26. 3aBUCHMOCTh CKOPOCTM pEaKUMh OT KOHLEHTpAalMHU. 3aKOH
nerctBytomux macc (3AIM). Koncranra ckopoct. OCOOEHHOCTh MPUMEHEHUS
3JIM 17151 reTepOreHHBIX MPOIIECCOB.

27. Kunermueckass kiacCHUKAIMS  pEaKIUil IO MOJCKYJISIPHOCTH U
nopsinky. Peakmuu HyneBoro, mnepBoro u BToporo mnopsakos. Ilepuon
MOJIyIIPEBPAILICHHUS.

28. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TeMIepaTypbl. Teopuss aKTHBHBIX
coynapennit monekyn (TAC). DOHeprus axkTUBalUU. AHAJIN3 YpaBHEHHS
Appenuyca. OcHOBbI TeopuH akTuBUpoBaHHOTO KoMmILiekca (TAK).

29. Oco0eHHOCTH KHHETHUKH TeTePOTEHHBIX MPOIIECCOB.

30. Cnoxuble peaknuu. [lapamnensHbie, mocienoBaTelbHbIe, 00OpaTUMBIE,
CONPSKEHHBIE U KOJIeOaTeIbHbIE PEaKIUu.

31.1lenubie M (HOTOXMMUYECKHE MPOIECCHl. AHAINU3 JAHArpaMMbl ICITHOM

peakuuu. llenHble peakuuu B TEXHOJOTHH.

32. Karamm3. O0mue mpUHIATB KaTain3a. | OMOTeHHBIN, TETEPOTCHHBIA H

MHKPOTE€TEPOT€HHBIA KaTaju3.

33. OcoOeHHOCTHM  TOMOTEHHOTO W  TE€TepOTeHHOro  KaTajiu3a.

DepMEHTATUBHBIN KaTalli3 B XMMHUU KUBOTO U B MEAUIMHE.
OcoOeHHOCTH  KOJUIOMJHOTO  COCTOSHHSI — BemiecTBa.  Kiaccuduxanuys
nucnepcHbix  cucteM ([JIC) mo cTemeHW JUCNIEPCHOCTH, arperaTHOMy
coctosiHUIO a3bl U cpenbl u MexdazoBomy B3aumojeicTButo. [lonstue
YAEIBbHOU MOBEPXHOCTH.

34. OcoOEHHOCTH KOJUIOMJHOTO COCTOsiHUSI BemiecTBa. Kiaccudukarus
nucnepcubix  cucteM ([JC) 1o cTemeHW JUCTIEPCHOCTH, AarperaTHOMY
COCTOSIHUIO a3kl M cpenbl U MexdazoBomy B3aumozeiicTButo. [lonstue
YAEIbHOW MOBEPXHOCTH.

34. MunemnsapHas Teopus CTPOCHHsS dacTuil JuopoOHbIX 3oiei. [IpaBuio
[Tanera-®asiHca. Cxema cTpoeHus U Gopmysia MULEIIIBL.

Metoast nonyuenus JC, posib cTabunn3aTopoB. SIBjIeHHe MenTU3aluu.



Jlnanus, a5ekTpoaranu3 1 yiabTpaguiabTpanus Kak Metoas! ounctku JIC, nx
poiab B TexHoJoruu. l'emommanus.

35. IloBepxHOCTHass »HEprusi M MOBEPXHOCTHOE HATSHDKEHHE HA TpaHUIE
paznena ¢a3. Bumbl copomum, mpupoia COpOIMOHHBIX CHIIL.
N3oTepma MOHO- U TIOJIMMOJIEKYJIApHOU ajcopOumu. YpaBHenue OpeitHaimxa.
YpaBHeHHEe MOHOMOJIEKYJISIPHON afcopOiuu JISHrMIopa U €ro aHajius.
Tenora amcopbumm. BnusHue Temmepartypsl Ha aacopOIMOHHOE DPaBHOBECHE.
[Ipotieccol aacopOIMKM B XUMHH KUBBIX CUCTEM U B TEXHOJIOTHUH.
AJicopO1usi Ha rpaHulle KUIKOCTh-Ta3. DyHaameHTanbHOE ypaBHeHHE ['mbOca u
€ro aHaJIu3.
[ToBepxHOCTHAsE aKTUBHOCTb, MOBEPXHOCTHO-akTUBHBIE BemectBa ([IAB) B
XUMHUH KUBBIX CUCTEM U B TEXHOJIOTHUHU.
AncopOruss Ha TpaHUIle TBEPJAOE TENO- >KUIAKOCTh. [IpaBuiio ypaBHHBaHUSA
nosisipHocTeit Pebunnepa. ['uapoduiibabie U TuIpoPoOHbBIE TOBEPXHOCTH.
Anresus, cmauuBanme. Paborta aaresmm u koresuu. Bmusaume I[IAB Ha
cmauynBaHue. DPPexT agcopOIMOHHOTO MOHUKEHUS TPoUHOCTH Pebunepa.

35. OcoOEHHOCTH ONTHYECKUX, MOJEKYJISIPHO-KMHETHYECKUX U SJIEKTPUUECKUX
CBOMCTB BBICOKOJAUCIIEPCHBIX CUCTEM.
Paccesure W moryomnieHue CBeTa B BBICOKOJUCIIEPCHBIX cucTeMax. Jddexr
Qapanes-Tungand, sBICHUE ONAIECCUCHIMU. YpaBHeHUE Panes m ero aHanms.
OnTuueckue METO/Ibl aHAIN3a 30JICH.
BpoyHoBckoe ABMKEHUE U €r0 MOJICKYJIIPHO-KUHETHYECKasl MpUpoaa. Y paBHEHHE
OuHmTeitna-CmonyxoBckoro. Ocobennoctu nuddy3un U ocMoca B 30JIX.
MeMOpaHHbIE METO/IBI B TTUIIIEBON TEXHOJIOTHH.
CenumenTalMoOHHO-TM(Pdy3HOE paBHOBECHE B BBICOKOJMUCIEPCHBIX CHUCTEMaX.
VYpasuenue Jlamnaca-Ileppena u ero ananuz. YasTpareHTpupyrupoBaHue.
Bo3nukHoBeHne aBoitHOro anekrpuueckoro cios (JI2C) Ha MexdaszHOU
MOBEPXHOCTU.  DJEKTPOKMHETHUYECKUH  (l13€Ta-) TOTEHIMaJl KaK  4acTb

TCPMOANHAMUNYICCKOT O IIoTCHIHAaJla. 3H€KTpOKI/IHeTquCKI/Ie SABJICHHA .



ANIEKTPOOpPE3, AMEKTPOOCMOC, MOTEHIMANIBI TeueHus: u ocenanus. [IpakTuueckoe
WCITOJIb30BAHUE JIEKTPOKHMHETHUECKUX SBJICHU.

36. ArperaTuBHasT W KWUHETHYECKas YCTOMYMBOCTh 30J€H. SIBieHue
koarysinud CrocoObl KoaryJisiuy, paBuiio nopora koaryssinuu [ynsne-I'apay.
OcoOble ciyuyau koaryisiuu. [Ipoiiecchl Koarymisiiud B >KMBOM OpPraHH3ME U B
OKpY’KarOLIEN Cpefe.

37. OcoOEHHOCTH CBOMCTB MUKPOT€TEPOT€HHBIX CUCTEM. MUKpPOTreTepOTreHHbIE
CUCTEMBI UM MeToAbl ux mnoiydeHus. CycrneH3uu, (QakTopbl HX arperaTuBHOU
ycTomunBocTy. CBOMCTBA IMACT.

OMysbcuu, uX Kiaccuukamus, cnocoOsl mnoiyudeHus. OOpamienue ¢a3 B
smynbcusax. Koanecuenuwms. Ilpoueccsl sMylbrupoBaHusi B XMMUHU KMBOTO U B
MAILIEBON TEXHOJIOTUHA. METOIbI pa3pyIIECHHS IMYJIbCUM.

[Tenbr. dakTophl, BIMAIONINE HA WX YCTOWYMBOCTH IE€H, WX CTaOWIM3alUd U
paspymenne. OrneHka kadectBa neH. Ilenel B TexHosorunu. Mcnons3oBaHue
dbnoTanuu.

Adpo3onu  (ABIMBI, TyMaHbl, OHO0a’PO30JIH). DJIEKTPUYECKUE U OINTHYECKUE
CBOMCTBa; (DaKTOpHl CTAOWUIIM3AIMK U pa3pylieHus a’posojieid. OuncTKa ra3oB B
NMEeKTpoPuIbTpax

38. Ocobennoctu cBoiictB pactBopoB BMC. BizaumoneiicteBue BMC ¢
pacTBOpUTENIEM, TEPMOJMHAMHMKA W KUHETHMKa TMPOIECCOB HaOyxaHus U
pactBopenusi. Crenenb HaOyxanus. Kontpakmus. Temiora u  JaBlieHUe
HaOyxaHus. [Ipoliecchl HaOyxaHUsl B XUMUU KUBOTO U B MTUIIEBON TEXHOJIOTHH.
Hapyienue ycroiiunBoctu B pactBopax BMC. BeicanuBanue. JIMOTpOHBIE PsiIbI
WOHOB. fIBJI€HNE MUKPOKAIICYJIMPOBAHUS U €r0 UCIIOJIb30BAHUE.
3ammtHoe naeiicteBue BMC. 3ammurtHble uyncina. buosornuyeckoe 3HaueHHeE
KOJUTOMTHOW 3aLUTBHI.

dusuko-xuMuyeckue cBoiicTBa OenkoB. CBoOOAHAasT W CBs3aHHas BoAa B
ouononumepax. CpoiictBa OenkoB B MOT. Omnpenenenne MONISPHOM MaccChl
MIOJIUMEPOB.



TpeGoBaHus K NpeacTaBICHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOAATEIbHOI PadoThI

Bbonbmias yacte yueOHOro MaTtepuana JoJKHa ObITh MPOpaboTaHa CTYJIEHTOM
CaMOCTOSITENIHO, BHE aYJIUTOPHBIX 3aHATHI. CaMocTosTeNIbHAs paboTa CTYJEHTOB
ABJISIETCA ~ HEOTHEMJIEMOM  COCTAaBHOM  4YacThlO  IpoOILEccCa  MOJATOTOBKHU
CIEIHUAIIMCTOB.

[Tox camocTosATenbHON pPabOTON CTyIEeHTa TOHHMAETCS YacTh y4eOHOM
TUIAaHUPYEMOU pabOThl, KOTOPAsl BHIMOIHSACTCS MO 33JIaHUI0 U TPU METOJUYECKOM
PYKOBOJICTBE  IIpemnojaBarenisi, 0e3 €ero  HENOCPEeACTBEHHOTO  y4acTus.
CamocTtosiTennbHass paboTa HampaBiI€HA HAa YCBOEHHUE CHUCTEMbl HAay4YHBIX U
poecCUOHANbHBIX 3HAHUU, (OPMUPOBAHUE YMEHUN U HABBIKOB, MPUOOPETECHUE
OMBITA CAMOCTOSITETBHOW TBOPYECKOM AEATEIBHOCTH.

CamocrosiTenbHas paboTa CTYJEHTOB BKJIIOYAeT B ce0S MOATOTOBKY K

Ha60paTOpHI)IM pa60TaM, IIOATOTOBKY K KOHTPOJIbHBIM MCPOIIPUATHAM,

Kpurepuu oieHK# caMmoCTOATENbHOI Pa0d0ThI

[To TeMe 1151 CaMOCTOSITENILHOTO U3YYEHHUS CTYAEHTHI OMPAIUBAIOTCS YCTHO,
BBITIOJIHSIOT MMCHhbMEHHBIE KOHTPOJIbHBIE pa0OThI, OLIEHUBAIOTCA MO MATHOATUTHHON
CUCTEME.

Ounenka «OTaIMYHO»

A) 3amaHue BBINMOJHEHO MOJTHOCTHIO.

b) Otuet/0oTBET COCTaBIEH IPaMOTHO.

B) OtBeThI Ha BOMIPOCHI MOJHBIE U TPAMOTHBIE.

[') Marepuai noHST, OCO3HaH U YCBOEH.

Ouenka «Xopoumo»

A), b) - Te xe, uto U npu oneHKe «OTINIHOY.

B) Herounoctu B OTBeTax Ha BONPOCHI, KOTOPBHIE HCHPABISIOTCS MOCIE
YTOUHSIIOIIUX BOITPOCOB.

[') Marepuai noHsT, OCO3HAH U YCBOEH.

Ouenka «Y10BJI€TBOPUTEIBHO)



A), b - Te ke, 4T0o ¥ npu oueHKe «OTINYHOY.

B) HetouHocTu B OTBETax Ha BOIPOCHI, KOTOPbIE HE BCETJa HCIPABIISIOTCS
MOCJIE YTOYHSIOUIUX BOIPOCOB.

') Marepuai noHST, 0CO3HaH, HO YCBOEH HE JIOCTATOYHO MOJTHO.

Ounenka «HeynoBieTBoOpHUTEIbHO»

A) IIporpamma He BBINOJTHEHA TOIHOCTBIO.

b) YcrHbIi 0OTYET U OTBETHI HA BOMIPOCHI HE MOJIHBIE U HE TPAMOTHBIE.

B) Marepuan He MOHSIT, HE OCO3HAH U HE YCBOECH.

[Ipunoxenue 2 k paboueil mporpaMme yueOHON AUCLUILIUHBI

§

MHWHHCTEPCTBO OFPA3OBAHUSA I HAYKU POCCUMCKOM
OEJIEPALIN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE
BBICIIIETO 00pa30BaHUs

«/la1bHEeBOCTOYHBIN (eaepabHbII YHUBEPCUTET)
(IBDY)

NKOJA BUOMEAULINHDbI



®OH/I OHEHOYHbBIX CPEJICTB
o AucuuIInge «@usnyeckas M KOJJIOUITHAS XUMUA»

Hanpasaenue noaroroku 30.05.01 Menuuunckasi 0uoXumust
dopma NOArOTOBKYU OYHAS

BaaauBocTok

2017

1. ITacnopT OLEHOYHBIX CPEICTB N0 AUCUUILINHE «PU3ndeckas u

ROJUIONIHAadA XUMMUD)

IIIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUH 110

AUCIHHUIIJINHE «PDu3nyeckasa u KOJUIOMJIHAadA XUMMUD»

Kon n Jranbl GOpMHUPOBAHUSA KpUTepHUH noxKa3zarejau o0an
(popMyTHpPOB | KOMIETEHIIMHU JIBI
Ka
KOMIIeTeH I[N
3HaeT 3HaHue CrocobHOCTE 61-
TEOPETUICCKHE 3aKOHOMEPHOCTeH | chopMyaupoBaTh U | 75
3HAET OCHOBBI MPOTCKAHMSI OOBSICHUTH
(OporoB (1)I/ISI/IT-IGCKOI71V u XUMHYECKUX U BO3MOYHOCTb,
et KOJUIOUTHOM ¢busuko- HaTpaBJICHUE U
XHUMHH. XUMHYECKUX IpeIeIbl
OIIK-5 YPOBEHb) IpOIeCcCoB NPOTEKaHUs
TOTOBHOCTH 3HaeT OCHOBBI MIPOIIECCOB.
HCITIOJIB30BaTh XAMUYECKOU
CriocoOHOCTh




OCHOBHBIC
dusuKo-
XHUMHYECKUE,
MaTeMaTU4eCcK
W€ U MHBIC
€CTECTBEHHO
Hay4HBIC
HOHATHS U
MCTOJELI ITPU
pelesnn
npodeccuonan
BHBIX

TEPMOTMHAMHUKH
U CIOCcoObI
pacuera
XUMHYECKOTO U
(hazoBoro
paBHOBECHSI.

3HaeT OCHOBEI
XUMHUYECKOH
KUHETHUKH.

3HaeT OCHOBEI
TEOPUH
pacTBOpOB
HEJICKTPOJIUTOB U
AIEKTPOJIUTOB.

3HaeT OCHOBBI

3Hanue
3aKOHOMEPHOCTEH
MIPOTEKAHUS
IIPOIIECCOB B
pacTBopax Kak
HEDJICKTPOJIUTOB,
TaK U
ANEKTPOJIUTOB.

3HaHuEe OCHOB

YIIPaBIISATh
CKOPOCTBIO
XUMUYECKHUX H
(U3UKO-XMMHYECKHX
MIPOIIECCOB.

CriocobHOCTH
UACHTU(PHUIIUPOBATH
OIIpe/ieTICHHBIC
BEIIIECTBA,
npejaaracMble B
nabopaTopHOM
NpaKkTHUKyMe, HC-
TOJIB3YSI
COOTBETCTBYIOLIHE
METOJIbI M IPUOOPHI

TEOpUU
TCOpHH 3JIEKTPOXUMHYEC
PAaBHOBCCHEIX H KHX IPOLIECCOB.
HEPaBHOBECHBIX
ANEKTPOTHBIX
MPOIIECCOB.
3HaeT
0COGCHHOCTH 3HaeT nmpaBuiIa
CBOMCTB BEILIECTB paoTs! B .
pA3THYHOM 3HaeT XUMUYECKOU
CTeIeHH MEXaHU3MBbI nabopatopun
JUCTIEPCHOCTU (pusmko-
XUMHUYECKHUX
MPOIIECCOB,
3 MPOTEKAIOIIUX B
HaeT mpaBuia PAITHHBIX
TEXHUKH cucTeMax
0€30macHOCTH
npu padore B
XUMHUYECKOU
naboparopuu
VMeer YMmeer CnocoOHOCTh 76-
MIPUMECHSITh IJIAHUPOBaTb M | omucaTh 85
HOJTy4eHHbIC TIPOBOAUTE TepMOTMHAMHYECKH
XUMUYCCKUM
SHaHMA AT € ¥ KHHETUYECKHUE
ymeer pelieHus Teo- | IKCIICPUMCHT.
XapaKTePUCTHKU
(HpOI{BI/IH PETHUCCKUX u
npoiiecca.
yTHI) MIPAKTUIECKHUX
3a1a4
. CrocoGen ‘YMeeT noJib30BaThCs
YmMeer  cTaBUTH XUMHAYECKO
yqe6HO_ IpCAIOXKUTD HOCYHOﬁ,




HCCIIEIOBATEIBCK
WA OKCIEPUMEHT
Ha OCHOBE
OBIIA/ICHUS
OCHOBHBIMH
prueMaMu
TEXHUKH padoT B
naboparopuu.

Ymeer
OIIHCHIBATH
MEXaHU3MBI
peaknuii B 001eM
BUJIE u
MIPUMEHHUTEIHHO K
KOHKPETHBIM
PeaKIUsIM.

YMeer cTaBUTH
yaeOHo-
HCCIIEI0BATEIIbCK
WU DKCIIEPUMEHT
Ha OCHOBE
OBJIQJICHUS
OCHOBHBIMH
pueMaMu
TEXHUKH paboT B
nabopaTopuH.

YCIIOBUSI
peaKkiu, 4ToObI
OHa [IPOXOJUJIA B
3aJlaHHOM
HaIpaBJICHUU.

YmMmeer
yueOHO-
MCCIIEIOBATEIbCK
U DKCIEPUMEHT
Ha OCHOBE
OBJIAJICHUS
OCHOBHBIMH
npueMaMu
TEXHUKUA paboT B
1abopaTopuH.

CTaBUThb

YmMmeer
ONpEeNENATh u
MpEeACKa3bIBATh
XHUMUYCCKHE u
¢busnueckue
CBOMCTBaA
MIPOTYKTOB
peakiui.

Crocoben
MIPETI0KUTH
yCIOBUS
peaxuuu, c TeM,
yTOOBI OHA
MPOXOJInia B
3aaHHOM
HaIpaBJICHUN

YmMeer cTaBUTh
yueOHo-
HCCIIEIOBATENbCK
WM SKCTIEPUMEHT
Ha OCHOBE
OBJIAJICHUS

pazOuparbcs B
OTMCAaHUN
J1a00paTOPHBIX
METOJIUK u
BOCIIPOU3BOMTH MX

YmMmeer cobupath
YCTAHOBKH IS
MIPOBE/ICHUS
COOTBETCTBYIOIIUX
1a00PaTOPHBIX
paboT U MOJIH30BATh-
Cs1 HEOOXOTUMBIMU

npudopamu.
CrnocobeH  omMchI-
BaTh MEXaHHU3MBI
peakuuit u
MPOIIECCOB B 0OO0IIIEM
BUJIE u
MPUMEHHUTEIBHO K
KOHKPETHBIM
YCIIOBHSIM.




OCHOBHBIMH

prueMaMu
TEXHHUKH padboT B

naboparopuu.

Biameer CnocobeH Ha ocHOBe | 86-
HaBBIKAMHU XAMUYECKOH 100
MPOTHO3UPOBATh | GOPMYJIIBI

HarpaBJIeHUE MpeICKa3aTh

peaKuuu, HCXOIs

peaxkuuu, B KOTOpbIE

u3 COCTaBa | MOXKET BCTYITUTh
Braneer CHCTEMBI ¥ | JaHHOE COeTMHEHHE
HaBBIKAMU CTPYKTYPHI
MIPOrHO3UPOBATh YKTY
HarpaBJICHUE BCILCCTB.
peakiuu, UHCXOs
W3 TEPMOIH-
BJIAJEET PMOZL
.. | HamMH4YecKux CnocobeH
(BBICOKUIA)
rapaMeTpoB YCTaHOBHTH
.Bmaneer CTPYKTYpPY BEUICCTB,
XUMHUYCCKUMH, COCTaB M CBOMCTBA
ONTUYECKUMH, COCTABISIOIAX
3IEKTPOXUMHUYEC

KUMU U IPYTUMH

CUCTEMY BCIICCTB HA

METOaMH ISl OCHOBEC
YCTAHOBIEHHS KaueCTBEHHBIX
CTPYKTYPBI peakuuit u
BelllecTBA HCIIOTH30BaAHUS

coCTaBa CUCTCMBI.

CI)I/ISI/IKO - XUMHYCCKHUX
METOJ0B.

IIpuMepHbIi NepeyeHb oleHOYHBIX cpencTs (0OC)

IIpomexxkyTouHnasi arrecranus cTyaeHToB. [IpoMexyTouHas arrectauus
CTYIEHTOB [0 JWCLUMIUIMHE IPOBOAUTCS B COOTBETCTBUM C JIOKAIbHBIMHU

HOpMAaTUBHBIMU akTamu J[BOVY u sBasercs o0a3aTe

1. Ix3amen (CpeacTBo NpOMEXYTOYHOTO KOHTPOJIS) — BOIPOCHI K

IK3aMEHY



Bomnpoce! k 3k3ameny (2 Kypc, 4 cemecTtp)

1. Ilpenmer u coaepxanue «Duznyeckon U KOJUIOUJHOM XHUMHHI,
OCHOBHBIE Pa3/IEbl. 3HaYeHUE IUCLMIUIMHBL I MEAUIUHCKON
OMOXMMUU U OXpaHbl OKPYKAIOIIEH CPEIb.

2. OCHOBHbIEC TMOHSATHS XHWMHUYECKOW TEPMOJMHAMHKH, IEPBOE HAYalo.
BHyTpeHnHsss sHeprus U sHTanbnug. Tepmoxumus. 3akoH [ecca u
CJIEICTBUA U3 HEr0. TepMOXUMUUYECKUE PACUETHI.

3. Tunbr  kanopumetrpoB. OmnpeneneHue HSHEPreTHUYECKOM  IEHHOCTH
MUIIEBBIX TPOIYKTOB U TOILIMBA.

4. 3aBUCHUMOCTBH TETUI0BOTO 3 (deKTa OT TeMieparypsl, 3akoH Kupxroda.

5. Bropoe Hauano TepMOJMHAMHUKH. DHTPOINUS W TEPMOJIUHAMUYECKAS
BEPOSTHOCTh CUCTEMBI.

6. Xapakrtepuctuyeckue (PYHKIMM W TEPMOJMHAMHYECKUE TMOTCHIHAIIBI.
Oneprus I'unbb6ca wu I'enpmronbma. XUMHYECKUW — TOTCHITUAI.
TepmoauHamMuueckne GakTopbl, ONPEAEIISIIONINE HAPABICHUE Mpoliecca.
BTopoe Hayano B OTKPBITBIX CUCTEMAX U B JKUBBIX OPraHU3MaX.

7. Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBecus. YpaBHEHUE
n3orepmbl Bant-T'opda. Xumuueckoe paBHOBECHE B T€TEPOTSHHBIX
CUCTEMAX.

8. M3mMeHeHWe KOHCTAHTHI PAaBHOBECHS C TEMIIEpaTypod. YpaBHEHHUE
U30TEepMBI, H30XOphl u M300apbl Bant-T'odda. Ilpunnun cmemenus
pasHoBecus Jle [llarense.

9. ®a3ossie paBHOBecus. [IpaBuiio a3 ['nb6ca u ero npuMeHenue. AHanus3
¢$ha30BoM JUArpaMMbl COCTOSIHUS BOJIBI.

10.3akonbl Payms. D0yuiMockonust U KpUOCKOTIHUS U UX IPUMEHEHHE.

11.Jlndbdy3us u ocmoc B pactBopax. OOparHplii ocMoc. 3HauCHUE
OCMOTHUYECKOTO JIaBJICHUS JIsi OWOJOTHYECKUX U TEXHOJOTHYECKHX
IIPOIIECCOB.

12.B3aumHas pactBopuMocCTh xkuakoctedl. [lepswiii 3akoH Kownoanosa.

Juctunnsuus IBOMHBIX cMeceil. PekTudukarus.



13.A3eotponHbie cMecH, UX IPUMEHEHHE U METOIbI Pa3AeICHUsI.

14.0OrpaHnnyeHHO pacTBOPUMBIE KUIAKOCTHU. IIeperonka ¢ BOASHBIM IMapOM.

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

16.PactBOpBI 251eKTpOAUTOB. [IpUUMHBI OTKIOHEHUS OT 3aKOHOB Payns u
Bant-I'opda B pactBopax CHIBHBIX JJIEKTPOIUTOB. M30TOHWYECKUI
koahurrenT. Cnadblie 2EeKTPONUTHI. 3aKOH pa3z0aBieHus OcTBaIba.

17.OCHOBHBIE TIONOXEHHSI TEOPUU PACTBOPOB CHIIBHBIX JJIEKTPOJIUTOB
Hebas u T'tokkens. Monnas atmocdepa, 3¢p(dHeKTsl TOPMOKEHUS HOHOB.
AKTUBHOCTH, KO3 (PUIIMEHT aKTUBHOCTH, MOHHAS CHJIa pacTBopa. Pacuer
CpEIIHEro 3Ha4eHUs KO3 (ULIUEHTa aKTUBHOCTH.

18.21eKTponpOBOAHOCTL  PACTBOPOB  3JIEKTPOJIMTOB.  YJAelnbHas U
HKBHUBAJICHTHAS AJIEKTPONPOBOIHOCTh. 3aKOH HE3aBUCHUMOTO
NBH>KEHUST MOHOB Komppaymia. [ToaBMXHOCTH, aOCOJIOTHBIE
CKOPOCTH JBHKEHHSI HOHOB M YHUCJIa IEPEHOCA.

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

20.0nextpoansie noteHmansl U JJIC. Konrtakteiii, nud@y3moHHBIA WU
AJIEKTPOIHBIN MOTEHIIMAIBI B TAJIbBAHUYECKOH IIETIH.

21.MexaHu3M BO3HMKHOBEHUSI JBOWHOTO 3JiekTpuyeckoro cios (JI2C) Ha
MexdaszHoit nmoBepxHocTH. Ctpoenue [IIC. dakropsl, BIUAIOIIME HA
BEJIMUMHY U 3HAK JIEKTPOJHOTO MOTECHIIAANIA.

22.VI3mepeHune 2JIEKTPOJHOro moTeHnuana. CTaHTapTHBIM BOJOPOIHBIMA
ANIEKTPOJ. Psim CTaHIApTHBIX AIIEKTPOIHBIX MOTEHIIMATIOB M BBIBOJIBI U3
HEro.

23.YpaBHenue HepHcTa a1 pacdera dJI€KTPOIHOTO TOTSHITHAIA.

24.Tunbl 2JIEKTPOXUMHUYECKUX (TalbBaHWYECKHUX) Heneit. [IpuHiun paboTsl
U CXEMbl XWMHUYECKHX, KOHIICHTPAIIMOHHBIX ¥  OKHCIWUTEIHHO-

BOCCTAaHOBUTENBHBIX Lienel, pacuet D/C.



25.Knaccudukanus 37€KTpOAOB. DNeKTpoasl 1-ro, 2-To U 3-rO pOJOB.
CraHgapTHBIC U UHIAMKATOPHBIC AIEKTPOLL. [IpuMepsi.

26.XnopcepeOpsiHbIA, CTEKISHHBIM U HMOHCEJIEKTHUBHBIC JJIEKTPOABI M HUX
IpUMEHEHUE.

27.Xumnueckasi kuHeTuka. CKOpOCTh peakuuu (CpeiHsisi U WCTUHHAs).
®daxTopbl, BAUIIOLUME HA CKOPOCTh PEAKIIUU.

28.3aBUCUMOCTh ~ CKOPOCTH  pEakIMh OT  KOHILEHTpAalMU. 3aKOH
nericTByronux macc (3IM). KoncranTa ckopoctu. OcOOEHHOCTD
npuMmeHeHus 3IM 11 reTepOoreHHbIX MPOLECCOB.

29.Kunetnyeckass kmaccuukamusi — peakudid MO MOJEKYISIPHOCTH U
nopsaky. Peakuuu HyneBoro, mepBoro W BTOporo mnopsjakon. llepuon
MOJTyTIPEBPAICHU

30.3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TeMIeparypbl. Teopusi aKTUBHBIX
coynapenuit mosiekys (TAC). DHeprus akTuBanuu. AHAIN3 YpaBHEHUS
Appenuyca. OcHOBBI TeOpHUH akTUBUpOBaHHOTO KomIuiekca (TAK

31.Cnoxnble peakiuu. IlapamnenpHbie, MOCIeIOBaTElIbHBIC, OOpaTHUMBIE,
COTIPSKEHHBIE U KOJeOaTeNbHBIE PEaKInu.

[lerubie U GOTOXUMUYECKUE MTPOIIECCHI., X POJIb B XUMUU KUBOTO U B

TEXHOJIOTHH.

32. Karanuz. O6mmue npuHIUIBI KaTanu3a. | OMOTreHHBIN, TeTepPOTeHHBIN U
MUKPOTETEpOTreHHbIN KaTaan3. OcoOEHHOCTH TOMOTEHHOIO U
rereporeHHoro karann3a. GepMeHTaTUBHBIN KaTalnu3 U €ro IpUMEHEHNE
B MCIUIIHHE.

33. OcobeHHOCTH KOJJIOMJHOTO COCTOSIHUSI BemiecTtBa. Kiaccudukarms
mucnepcHeix  cucteM ([JIC) mo cTemeHM AWCIEPCHOCTH, arperaTHOMY
COCTOSIHMIO (a3l U Cpelbl U MexdazoBoMmy B3aumozeicTeuio. [loHsTHe
YAEIbHOW MOBEPXHOCTH.

34.  MuuennspHas TeopHsi CTpoeHMs dYacTull JuodoOHBIX 3oJel. [lpaBuiio
[Taneta-®asiHca. Cxema cTpoeHus U Gopmysia MULIEIUIBI.

35.  Meroast nonyuenus JC, ponb ctabunuzatopos. SBjaeHue nenTU3aluu.



Juanus, snextpoananus u yiabTpaduiabTpamnus Kak MeTobl ounctku JIC, ux poib
B TexXHOJIOTHH. ['eMoananus.

36. IloBepxXHOCTHasi SHEPrus U MOBEPXHOCTHOE HATSHKEHUE HA TPAHUIIE pa3jena
da3. Buasl copOruu, mpupoaa cCOpOIMOHHBIX CHJL.

37. N3otepmMa MOHO- H  MOJUMOJICKYJSIPHOM — aacopOuuu. YpaBHEHHE
Opennamxa.

YpaBHEeHNE MOHOMOJICKYJISIPHON afcopOIiu JISHTMIOpa U €To aHaIH3.

[Iportieccol aacopOIMM B XUMHUH KUBBIX CUCTEM U B TEXHOJIOTHUH.

38. AgncopOuus Ha TpaHHIE KUAKOCTb-ra3. (PyH/IaMEHTaJIbHOE ypaBHEHUE
['u66ca u ero anamus. IloBepXxHOCTHasi aKTUBHOCTb, MOBEPXHOCTHO-AKTHUBHBIC
BemecTBa ([IAB) B XuMuM )KUBBIX CUCTEM U B TEXHOJIOTHH.

39. MukporereporeHHble CUCTEMBI (CYCTIEH3UU, IMYJIbCUU, TIEHbI, a3PO30JIH,
MOPOIIKH, TTACTHI U JIP.), 0COOCHHOCTH UX CBONCTB. MUKpPOT€TEpOT€HHbIE CUCTEMBI
B [IPUPOJIE, NX IPUMEHEHUE B MEIUIIHE.

40. Ocob6ennoctu cBoictB pactBopoB BMC. Bsaumoneiicteue BMC ¢
pacTBOpUTENIeM, TEPMOJMHAMHMKA W KHUHETHKa TPOIECCOB HaOyxaHUs U
pactBopenusi. Crenenb HaOyxanus. Koutpakmus. Temiota u  JaBieHUe
HaOyxanus. [Ipoiieccbl HaOyXaHus B XUMUU KUBOTO U B TEXHOJIOTUHU

41. Hapymenune ycroiunBocTH B pacTBopax BMC. BricanuBanue. JlnorpomnHsie
panbl noHOB.  3amuTtHOe AevictBue BMC. buomormyeckoe M TEXHOJOTHYECKOE
3HAYEHUE KOJUIOUIHOW 3aIUTHI.

42, dusuko-xuMuueckue cBoiicTBa OenkoB. CBoOOIHAA M CBs3aHHAs BOJA B
ouononumepax. CoiictBa 6enkos B UOT.

TeKymaﬂ aTrecranust CTYACHTOB. TeKymaﬂ arrecranusa CTYACHTOB IIO
JAUCHUIITIMHE IMIPOBOAUTCA B COOTBECTCTBHUH C JIOKAJIbHBIMHW HOPMATHBHBIMU aKTaMU

JIB®Y u sBisgercs o0sg3aTeIbHOM.

IIpumepHbIii nepevyeHb oueHOYHbIX cpeacTs (OC)

|. YcThbIit onpoc.



1. CobGecenoBanne (YO-1) (CpenctBo KOHTpOJSi, OpPraHU30BAHHOE Kak
cneruanbHas Oecema mpenofaBaTes ¢ OOyJaroluMCsS Ha TEMBI, CBS3aHHBIC C
U3ydaeMoOl JWCIMIUIMHOW, W pacCUMTaHHOE Ha BBUICHEHHME OOBbeMa 3HAHUUN
0Oy4Jaromierocs 1Mo ompeeIeHHOMY pasneiy, TeMe, mpobieMe u T.1.) - Bompocsl
1o TeMam/paszesiaM JUCIUTIINHBL.

2. KontponwsHas pabdota (ITP-2) (CpenctBo KOHTpPOJIs, OPraHU30BaHHOE Kak
caMOCTOsATeNIbHAs paboTa O00y4aromuXxcsi MO0 TeMaM Kypca M pacCUYMTaHHOE Ha
BBISICHEHHE O0BbeMa 3HaHW 00ydYaromierocs 1o OIpeelieHHOMY pasfelly, TeMe,

npo0JieMe U T.I1.) — 00pa3ilbl BAPUAHTOB KOHTPOJIBHBIX pabOT

3. KomnokBuym (YO-2) CpenctBo KOHTPOJISE yCBOCHHS Y4eOHOTO MaTepuana
TEMBI, pa3jiesia WK pa3/ieJoB TUCUUILIMHBI, OPTaHU30BaHHOE KaK yueOHOe
3aHATHE B BUJE coOece0BaHus MpernoaBaTeis ¢ o0ydarmumucs) - Bompocsl mo

TeMam/ pasaciaM JUCHUIIINHBI

Pa3HoypoBHEBBIE 3aga4d, PEKOMEHIYEMBIE ISl CAMOCTOSITEIIbHOU

paboThl 0 «PU3NYECKON U KOJIOMTHOH XUMUSINY:

1. MHorue MUKpOOPTaHU3MbI, BKJIFOUAs IPOKIKU, TTOJIYIarOT HEOOXOIUMYIO
HHEPTHUIO B pe3yJIbTaTe COpaKMBAHUSI TIFOKO3bI B 3TAHOII:

C6H1205 (Kp) — 2 C2H5OH ()I() +2 C02 (F)

BbI4nciuTe KOJUYEeCTBO TEIIOTH AH® , KOTOPYIO APOXKIKHU TMOIyYaroT U3 1 MOJIb

rr0K03bl. CpaBHUTE MOJYYCHHBIN pe3yabTaT ¢ AH° peakiuu:

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

BO3bMUTE U3 Ta0I. 1 [Ipunoxenus.

2. -4. Hatigute TemioBoit 23QheKT peaknuu (a), €CIi U3BECTHBI TETIOBBIC
s dexTrr peakmmii (0) (Tadn.1).
Tabnuua 1



3amaua

Peakuus (a)

Peaxius (0)

CH;+ Cl, = CHsCI + HCI

CH3C| (F) + 3/2 Og = C02+ Hgo (}K) +
HCI — 687,0 kI

Hy + % 0,= Hy0 () — 285,84 1JTx¢
]/ZHZ + ]/ZCIZ = HCI - 92,5 K,H)K
CH, + 20,= CO, + 2H,0 (5)-890,31 kIl

2C +2H2 = C2H4

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

C + 0,=CO,— 393,51 xJIx
H, + %2 O,= H,0 () — 285,84 x]Ix

Ng + 3H2 = 2NH3

2H2 + 02 - 2H20 ()K) - 571,68 KI[)K
4NH3 +302 = 6H20 ()K) + 2N2
—1530,28 K/l

5 —14. Bpluucnute CTaHAAPTHYIO TEIJIOTY 00pa30BaHMS COEUHEHUS

(Tabi1. 2) U3 MPOCTHIX BEILIECTB, €CJIM U3BECTHA €r0 TEIJIOTa CTOPAHUS

(cm. Ta6u1. 2 Mpunoxenns) mpu T = 298K u p = 1,0133*10° ITa. [IpuHsTh, 4TO

npoaykThl cropanust CO; (1), H,O (k) u Ny (1). Temnotsr cropanus C u H;

COOTBCTCTBCHHO PaBHLI:

C (rpad.) + O, = CO;, — 393,51 x/[x/M0Ib

H, + %2 0, = H,0 (k) -285, 84 xJIx/Monb

Ta0Omuma 2

3amaua

BeniectBo

3amaua BemectBo




5 CeH14 (T) — rekcan 10 CH4ON; (kp) — MmoueBuHa

6 CeHg (0x) — OeH30 11 CesH7N (k) — aHIIIHH

7 C3HgO3 (k) — riutiepua 12 C12H2,011 (xp) — caxaposa
8 Ci1oHs (xp) — HadTamuu 13 C,H;N (r) — numeTnnamus
9 CsHsO (xp) — denon 14 CsHsN (k) — nupuaux

15 - 24, Berunciure AG (3Hepruto ['m66ca) u  AF (sHepruro I'enmpMromnbia) ais
cieayomux peakiui (tadmn. 3). Onpeaenure, B KAKOM HaNpaBJICHUU MOUIET
peakius rpu ctangaptHoM AasieHun u 298K. [Ipu permienun 3a1ad uCoab3ynTe

nanHble Ta00. 1 Ilpunoxenus.

TaOmuma 3
3amaua YpaBHeHue 3agaua YpaBHEeHHE
15 CaC2(T) +2 Hzo ()K) —> 20 C02 + 4H2 = CH4 +
CoH, + Ca(OH)Q +2H20(F)
16 2C0,=2CO + 0O, 21 CO + 3H;, = CH4 + H,0(x)
= + + = +
17 CoHg=CoH,s+ Hy 29 CH,+ CO,=2C0O + 2H,




18 | C+H,0(r) =CO + H, 23 | CO+H0(x) = CO, + H,

24 | Mg CO;(xp) = MgO (kp) +

Co
19 | 2H,+CO —» CH3OH (r) ?

25. Ucxomubie koHIeHTpanuu okcuaa azora (1) u xjaopa B roMOreHHO# cucTeMe
3
2NO + Cl, « 2NOCI cocraBastor cootBerctBenHo 0,5 u 0,2 Moas/aMm’.

Brraucnure KOHCTAHTY PaBHOBCCH:, €CJIIM K MOMCHTY €TI0 HACTYIIJICHUA

26. IIpu Temmeparype 550°C u paBHoBecHoM maBiermu 1 atm (101,3 xIla)
crenielb nucconmanuu gocrera COCI, Ha okcua yriiepona u xjiop paBaa 77%.

OHpCIIeJII/ITB 3HAYCHUA KOHCTAHT PABHOBCCHU:A Kp u KC.

27. Kakyro Maccy caxapa ciIeayeT pacTBoputh B 500 cM® BOZBI, YTOOBI HOMYUHTH

PacTBOp, W30TOHUYHBIN MOpCKOﬁ BOJC C OCMOTHYCCKHUM JaBJICHHCM 2,7 aTM IIpH

20° C?

28. Ompenenute, W3 CKOJbKAX aTOMOB COCTOMT MOJIEKyJa CEphl, €CIu
0

TeMmreparypa kuneHusi pactsopa 4,455 r cepsl B 50 1 6enzosna Ha 0,891 C Bhiiie

TEMIIepaTypbl KHUIIEHHS YHCTOro OeH3ojia. DOYITMOCKONMUYECKas IMOCTOsSHHAsS

oen3zouna paBHa 2,60 rpaa/mosb.

29. B xakoM OTHOIIEHHH AOJDKHBI HAaXOOUTHCS MAacChl BOABI M ITAHOJA, YTOOBI

TPU MX CMELICHHH MONY4HTh PACTBOP, KPUCTAILTH3HpYFoLmiics mpu - 20°C?
Kpuockonuueckast moctosiHHast BoAbl paBHa 1,86 rpaa/moiib.

30. KpoBb yrkoHoca 3amepsaer mpu -0,51°C. ITpuHEMAas [UIOTHOCT ILIA3MBI

o 3 o . 0
KpOBU paBHOM 1 r/cMm”, paccunTaiite e€ ocMoTrueckoe nasienue npu 34 C.

31. Boauslit pactBop anudaTHuecKoro CIupTa, cojepkamiuii 6,55 r BemecTa B
500 r BoABI, 3aMep3aeT IpHU - 0,53°C. O kakom ciupre uAET peub? Kakora

MAaccoBast 10JIs1 CIUPTa B BOJHOM PacTBOPE, €CIIU TEMIIEpATypa €ro 3aMep3aHusl



32. Tlpm pacnpenenenun ¢(eHONMAa MEXKIYy BOJOM © OEH30JIOM TIOIYYEHBI

crexyromue naxusie (C B KMOTIB/ M):
(O :5:10)) (SR 0,0316 0,123 0,327 0,750
CBOCHBOMC. .....eoveeiannnnn, 0,077 0,159 0,253 0,390

Onpenenute KO>PGUIMEHT paclpeeieHus] U MoKas3aTellb CTeleHu B dopmyie,

OHI/ICI)IBaIOHICﬁ 3aKOH pacCIIpCacICHUA.

33. Kpusas naBneHus mapa CMECH BOJbI U a30THOW KHCIJIOTHI MPOXOAMUT YEpe3
MUHHUMYM, COOTBETCTBYIOIMUN 68,4% (Macc.) a30THOM KucHOThl. Kak Ha3bIBaeTcs
sta cMmech?  Kakum oOpasom OyaeT NDpOUCXOIUTh IMEPEroHKa pacTBOpa,
cogepxkamero 25% kucinorsl? B kakoM ciaydae MOXHO OyAeT HOIY4YHUTb

0€3BOJIHYI0 a30THYIO KHCJIOTY?

34 — 37. PaccuuraiiTe MOHHYIO CWIy J W cpegHUE HOHHBIE KOA(PPUIUEHTHI
akTUBHOCTU y* (mo ypaBHeHUIO [lebas u ['tOKKensl) CHIIBHBIX 3JIEKTPOJUTOB B

BOJIHBIX pacTBopax (Tadi. 4).

Ta6nuna 4
3agaua CocraB pacTBOpa U KOHIIEHTPAITUS, MOJI/KT BOJIBI
34 0,005 m CaCl,
35 0,005 m KJ u 0,001 m KNO; 38.
36 0,01 m KCIO; Bor
ucin
37 0,002 m NaCl u 0,002 m NaClO;
uTe
KOH

LIEHTPAlMI0 HMOHOB BoAopoda W PH BOJHOrO YKCYCHOH KHUCIOTBHI MpH 250C,

comepxameii 0,1 kmomb/m°, ecim K, =1,80 -107,

39.  DnexkTpoiBwKylas cuia oanemeHTa fAxobu — JlaHudnsa, B KOTOpPOM

KOHIEHTPALIMM HMOHOB MEJW W ILMHKA OJWHAKOBBI, IpHU 18°C paBua 1,10 B.



Boruucnure 3/1C nenu, B KOTOPOM KOHLIEHTPALIMS Ccu® paBaa 0,0005, a zZn**

3
cooTBeTcTBEHHO 0,5 MOJIB/IM”.

40. B/1C uemnu:
Crangaprusiii | KCI ‘}Keﬂyzloqﬂmﬁ Bonopoansii
BOJIOPOJIHBIN  (HACHIIIL. ) COK 3JIEKTPO]
AIEKTPO]

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

41 — 45. TlpuBeguTe CXeMy AJIEKTPOXUMHUYECKOTO (TalbBaHUYECKOIO) JIEMEHTa
(Tabn. 5) m paccMoTpuTe peakiuu Ha 3nekTpoaax. Paccuuraiite 3nauenus D/1C,
MaKCUMAaJIbHOW 3JEKTPUYECKONM pabOThl M KOHCTaHThl PABHOBECHs Mpolecca
(ycnoBus craHfapTHbIe). 3HAUEHUS CTAHAAPTHBIX AJIEKTPOJIHBIX IMOTEHIIMAJIOB

METaJUIOB MpUBeAEHBI B Ta0M. 3 [IpunoxeHus.

Tabnuua 5
3agaua DJIeMEeHT
41 Mg - Cu
42 Li—Ag
43 Fe — Hg
44 Al - Cu
45 Cr—Hg

46. AKTHBHOCTH aToMOB mnojoHus 3a 20 nHel cHm3mwiInch Ha 9,75 %. Cuunras
pacmaj MoJIOHHs peakIHUel TEPBOro MopsiKa, HAaWAUTE KOHCTAHTY CKOPOCTH U

NepHOJI oJIypacnaja.

47. Ilpu xpaHeHuM Ouompenapara yCTAaHOBJIEHO, YTO KOHCTaHTa CKOPOCTH €ro

-1

pa3JI0XKEHUS TIPU 20°C cocrasmser 1,5- 10° ¢™. Onpenenure Cpok XpaHECHUs



Karncyn Ouompenapata (Bpemst pasznoxenuss 10% BeimiectBa) mnpu  3TOU

TeMIIepaType.

48-52. B tabn. 7 nmpuBeeHBI 3HAYCHHS] KOHCTAHT CKOPOCTEH peakiuu k;, u k, mpu
TeMrepaTrypax tu t,. BblUMCIHTE KOHCTAaHTY CKOPOCTH 3aJlaHHOW pPEeaKIuH IpH
TEeMIIEpaType t, U ONpeNeNnTe, CKOJIBKO BEIECTBAa MPOPEarupoBaII0 K MOMEHTY
BPEMEHH T, €CIM HadalbHas KOHIEHTpAIHs BemectBa C,(Mois/M°). HadambHbie

KOHOCHTPAIWH PCArupyrommnux BCIICCTB OAMHAKOBBI, IIOPAJAO0OK PCAKIIUH CUUTATH 110

MOJICKYJISIPHOCTH.
Tabmuma 7
0 T, MUH
3amava Peaxtus tly oC kl t, °c kz t;, C C,
48 |2HI=H,+1, 356 [8,09-10° | 389 | 0,000588 | 374 | 68 | 2,5
49 | 2NO + 0O,=2NO0O, 0 0,00363 86 0,0112 50 40 15

50 | 2NO,=2N0O + O, 600 83,9 640 407 620 | 60 | 2,0

51 | (CH,)s_y CHs— 560,2 | 0,00687 | 650,2 | 0,146 |590,| 40 |1,52
2
CH=CH2
52 | COCl,CO +Cl, 382 | 0,5310 472 67,7 10 0,8
410

53. BBeneHue aHTHOKCHIAHTa B CHCTEMY W3MEHWJIO OJHEPTUI0 aKTHBAIIUU
0
npoliiecca okucienus xupa Ha 9,6 kJ[x/mons npu -7°C. Bo ckonbko pa3 (u B

KaKyI0 CTOPOHY) aHTHOKCHJAHT U3MEHWI CKOPOCTB Iporecca?

54. Jlenatypaliusi HEKOTOPOTrO BHpyca SIBJISETCS MPOILIECCOM IMEPBOTO MOpAJIKa C




sHeprueil axtuBampn 630 kJ[K/MOIb, mepHox momypacmaga Bupyca mpu 30°C
paBeH 5 yac. UeMy paBeH nepuo Ioaypacnaia npu 50°C?

55. PaccuuTaiite, Kakoe KOJUYECTBO AKTUBUPOBAHHOTO YISl HEOOXOIUMO IS
3 . . .
ourcTKH 500 M~ CTOYHOM BOABI OT COEAMHEHUN PTYTH C KOHIEHTPALUEN

0,047 MF/,IIM3 10 mpenenbHo gonyctumoi konueHTpanuu (I11K), paBHo#
0,005 mr/am’. Y nenbHas agcopOuus pryt Ha yriie paBHa 0,016 Mr/r.

56. OO0m1as MOBEPXHOCTD aJIbBEOJ JIETKUX YEIOBEKA COCTABIIAET B CPETHEM

2 .
92 M“. Kakoe 4muCIO MOJIEKYJ KHCIOpOJa MOKET aJcopOUpOoBaThCs Ha ITOU
MOBEPXHOCTH, €CIIM IUIOIAb, 3aHUMAaeMasi OJTHOM MOJIEKYJIOW KHCIIOPOJia, paBHA
20 2 . o 2
21-10"" Mm"? PaccumuTaiiTe BeIMUUHY YJEIbHOM aIcCOPOLIMU KUCIOPOa B MOJIB/M®.

57--62 . IlpuBectu hopmyy MUIIEIUIBI 30715, TOJYYEHHOTO MPU CIMBAHUU BOJI-
HBIX PaCTBOPOB BelllecTBA A U HEOOJIBIIOTO U30bITKA BelecTBa B (Tabu. 9). Kakue
MOHBI B JAHHOM CJIy4ae SIBJISIIOTCA MOoTeHIanonpeaensomumu? Kak pacmpene-
JISFOTCS IPOTUBOMOHBI MEXTY afACOPOITMOHHBIM U AU y3HnOHHBIM cnosiMu? K
KaKOMY 3JICKTPOTy OYAyT ABUTATHCS KOJUIOUIHBIC YACTHUIIBI 3TOTO 30715 TIPH
anextpodopese? IIporsBeneHns: paCTBOPUMOCTH MaJOPACTBOPUMBIX BEIIECTB
npuBeAeHbI B Ta0. 10

Tabmuma 9

3agaua A B
57 AgNO; K2S
58 NaOH Be(NOs),
59 Bi(NO3)s3 Na,S
60 K2S Hg(NOs),
61 Pb(NOs), NasPO,
62 TINO; K,CrO,




Taomuna 10

[IpousBeneHus: pacCTBOPUMOCTH MaJOpacTBOPUMBIX BemecTB mpu 20°C

AQ,S 6,010 HgS 1,6:10™°
Be(OH), 6,3-107 Pby(P0,), 8,010
Bi,S; 1,0-10" T1,CrO, 9,810

63. 301b HOAMIA cepebpa MOTyUYeH TIPH IIOCTEICHHOM 100aBIeHnH k 20 oM

0,01 M pactBopa noauaa kamust 15 cm®  0,2%-Horo pactBopa HUTpaTa cepedpa.
Hanucate GpopMyity Muiiesisl 00pa30BaBIIETOCs 305151 U ONPEACIIUTh HAPaBIICHUE
JIBUKEHHUS €r0 YacTUIl B AJIEKTpUUECKOM Iose. [11oTHOCTh pacTBOpa HUTpaTa ce-
pebpa paBHA €IUHULIE.

64. Berarcnure 1o ypaBHEHUIO CEIUMEHTAIMH TUAMETP YaCTHIT CEPhI, OCETAFOIIIIX
B BOJHOM Cpefie, IPH YCIOBHH, 4TO CKOPOCTh OcenaHus paBHa 3,24-10° m/c, a
nocrossuHas CTokca 1,1-10'2; HA30BUTE CUCTEMY, K KOTOPOU OTHOCUTCS I10
pa3Mepy YacTuIl JaHHAs JUCTIEPCHSI CEPHI.

65. Hcnonb3ys ypaBHEHHE CEIUMEHTAIMOHHO-TU(PY3MOHHOTO paBHOBECHS,
PACCUHMTANTE BBICOTY HaJl IOBEPXHOCTBIO 3eMJIH, Ha KOTOPOIl YMCIO 9acThi B 1 M
a’p030J1s YTOJIbHOW TBUTA YMEHBITUTCS B 4 pasa, eciiu paanyc chepruuecKux
gactui cocrasisier 10° M, TIJIOTHOCTh YacTui] — 1,2 r/em’ ; INIOTHOCTBHIO BO3/1yXa
MO>KHO TIpeHEOpeUb.

66. [Ipu ynbTpaMHUKPOCKOTMYECKOM UCCIIEAOBAHUH THIPO30JIs cepedpa B KIOBETE

IUIOIIAIBIO 5 ,4-10'22 M2 U TyOMHOM TTy4Ka CBeTa 2,5-10'4 M I[MOJCYUTAHO

2 gactunpl. Paccuntarh cpeHIon0 nmuHy pedpa 4acTull, mpuHUMas ux Gopmy 3a
ky6mraeckyo. Korrernrparust 3omst 20-107 kr/m°, miotHOCTS cepebpa



10,5-10% kr/n’.

67. Kak "3MEHUTCS MHTCHCUBHOCTh PACCESHHOTO CBETA, €CITM (PPYKTOBBIN COK,
ABJISTFOLIUANCS JUCTIEPCHOM CUCTEMOM, MTOJIBEPTHYTh BO3CHCTBUIO CBETA JJIMHOM
BOJIHBI 430 HM 1 680 HM COOTBETCTBEHHO?

68-72. [Ipu uccnenoBaHuy 30111 METOJIOM MOTOYHOM YIBTPAMUKPOCKOITUU
Jlepsiriaa — BiiaceHko B 00beMe 301151 V M°, IPOTEKIIIEM 4epes CYeTHOE Mol
MHUKPOCKOIIA, TOACUYUTAHO n YyacTuil. OnpeaenuTe CpeJHuid pa3Mep YacTHII M0
nma”HHbIM Tad. 11

Tabmuma 11
3angau | Xapaktepuctuka |V-10M, C, p-10'3, Cpennuii
y o M’ " Kr/M> e/ r wia |
68 |Macnsansiii Tyman | 1,33 50 25.10° 0,9 Pamnyc
69 |I'mmpo301b cephl 2 100 |6,5-10° 1 |«
70 |BoxsHoil TymaH 3 60 |15-10° 1 |«
71 |T'mapo3zons 3omota| 1,6 70 7.10°® 19,3 Pebpo xyba
72 |MacnsaHplii TyMaH 15 53 21.10° | 0,92 Paguyc

73. Beruucnure C-moTeHIIMAN KOJUIOUIHBIX YaCTHI] CyJIb(QuIa MBIIIbsIKa B BOJIE,
eciu pu 3tekTpodopese 3a 180 ¢ rpanuiia cMecTHIach Ha 5,4-10° m. I'paguent
BHemnero o 8-107 B/m, Bsiskocts cpempt 10° ITa-c, a ee gudeKTprdecKas
MIPOHUIIAEMOCTH 1.

74. DNeKTPOKMHETUYECKUN MTOTEHIMA 30151 alleJIbCHHOBOT'O COKa paBeH

0,05 B. Onpenenure CKOPOCTh U 3IEKTPOKUHETUYECKYIO OJABUAKHOCTD YaCTHIL
chepuueckoil popMbl, eclii AUDIIEKTPUUYECKas MPOHUIIAEMOCTh paBHa 54,1,
npunoxennas BHemHss IJIC 120 B, paccrosinue mexay snexkrpogamu 0,40 M,
Bsi3kocTh 4,510 Ia-c, a koabdurment dhopmsr yacTu pasen 0,67.



75. Onpenenure NOPOr KOAryJSIIMU 30J11 OKCUAA AJIFOMUHUS, €CJIU 3TOT
MPOLIECC POUCXOMNT IpH 100aBIeHnH 50 cM® XpoMaTa Kaulisi KOHICHTPAIHeH
0,01 kmonb/M k 107 m® 30011,

76. 30116 TUAPOKCHUIA MEIU TTOTy4eH npu cauBanuu 100 em® 0,05 B pacTtBopa
rugpokcuaa Hatpus u 250 em® 0,001 1 pactBopa Hutpara meau (I11). Kakoit u3
aekrposutoB: KBr, Ba(NOj3),, MgSO,mm AlCl; OyneT uMeTh MUHUMATBHBIR
nopor

77. Cxonpko BOAbl moroTuT 0,2 Kr ’kelaTWHa NpU CTENEHU HalyxaHUs,
paBHoil 500%? Ilpu Kakux YCIOBHAX MOYKHO MOJYYHTb HCTUHHBIA PacTBOP
JKEJIaThH B BoJe?

78. Ompenenute, CKOJIBKO OEH30Ja MOTIOTUT 5 KI' HATypaJIbHOTO Kaydyka,
€CJIM cTerneHb ero Hadyxanus paBHa 320%? [loueMy kaydyk U pe3nHa HAOyXaroT

79. Omnpenenure xodddumment muddysun caxapo3sl CioH001; mpu 15°C.
[ImoTHOCTH caxapa 1,587-10° kr/m®, BsisKOCTB pactBopa 0,001 Ila-c, monexymy
caxapa MO>KHO paccMaTpHUBaTh KaK CPEpPUUECKYIO.

80. PaccuumTaiiTe MOJIEKYJSIpHYIO MacCy TOJUWBUHMWIIAIIETaTa B alleTOHE,
MOJIB3YSICh TAHHBIMUA BUCKO3UMETPHUUECKOTO METOA!

Konnentparus pacteopa C, xkr/m°| 1,0 3,0 5,0 7,0
V iesbHast BI3KOCTb PacTBOpa My, | 0,14 0,465 0,84 1,3
KoHucTaHTsI k=4210" o =0,68

81. Omnpenenure MOJEKYISPHYIO Maccy ATHILEUIIONO3b B  TOIYOJE,
WCIIOJIb3Ys JaHHBIE BUCKO3UMETPUYECKOTO METOAA:

Konuenrparms pacrsopa C, kr/m® | 2,0 4,0 6,0 8,0 10,0

[IpuBeneHHast BA3KOCTb 1y, /C 0,163 |0,192 (0,210 |0,240 (0,263

KoncranTsl k=11,810° a = 0,666




82. Ompenenure MOJEKYISIPHYIO Maccy MOJIMaMHUIA B M-KPE30Je, MOJb3YsCh
IKCIIEPUMEHTAIbHBIMU JAHHBIMH METO/Ia YIIbTPAleHTPU(YTUPOBAHUS:

Konuenrparus pactsopa C, KT/M° 0,5 1,0 1,5 2,0 3,0 4,0

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

KoHCTaHTbI k=81,7-10" B=0,45

_ B
Pacuersl mpoBectn 1o ypaBHeHuro S, = KM®, rme Sy — KoHcTaHTa
CeMMEHTAIINHU TIpU OECKOHEYHOM pa3BeaceHuu, T.€. mpu C — 0.

HPUMEPBI PEHIEHUSA TUIIOBBIX 3ATAY

3apaua 1. Onpenemure AH, AU, AF, AG, AS tipu cTaHIapTHBIX YCIOBUAX IS
peakuu

C,H, + 2H,0(x) = CH;COOH () + H,.

HGO6XOI[I/IMBIG JAaHHBIC B34ATb U3 CIIPpAaBOYHHKA.

BelecTso C,Ha(r) H,0(x) CH;COOH(k) Ha(r)

AH? 366 -10°%, Jlx/kmons 226,910  -286,043  -487,367 0

S -107°, ix/(xmons-K) 200,963 69,990 159,943 130,680



Pewenue. Omnpenensiem TemnoBoil 3pdext peakuuu npu 298 K,
BOCIIOJIb30BABIINCH CIIEJCTBHEM U3 3akoHa ['ecca:

A1_1298 =X (AH 298 )06p.npoz[.pea1<u1/11/1 -2 (AH (2)98 )06p.1/1cx.pea1<u1/11/1 =
= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° Jls/kmos,

AU = AHjgg — pAV = AH,95— ANRT.

IIpu pacuere AU yuuThIBalOTCS CTEXMOMETpUYECKHE KOA(D(UIMEHTHI TOJIBKO
ra3000pa3HbIX BELECTB:

An = nH2 _nC2H2 :1_120.

o _ o .
CnenoBarenbHo, AHgq = AU5g;

ASSQB = Z:(8298 )npo;[,peaxmm _2(8398 )I/ICX.BCH.[@CTB =
=[(230,680 + 159,943) — (200,963 + 2'69,990)]-103 =
= -50,023-10° JIx/(xmoub-K);

AG = -142,191-10° — 298(-50,023-10°%) = -127,284 J[>/kMOIIb.
CrienoBareibo, AFygs = AGygg = -127,284-10° JIx/kMoItb. Peakiys BO3MOKHA.

3amaua 2. Brerumciure craHmapTHyro sHepruto I'mooca AG® m ompenenuch
BO3MOXXHOCTh CAMOIIPOM3BOJILHOTO MPOTEKAHUS PEaAKITUU:

C6H1206(BOI[) + 602(F) = 6C02(I‘) + 6H20()K)



AGS, kJli/Moms  -917,0 0 -39437  -237,23

N3menenune saeprun [ mO0ca peakuy BEIYUCIUM 10 hOopMyJIe:

AG® =3V, AG) —ZvAGY,

1€ HHACKC J OTHOCHUTCA K IIPOAYKTAM PCaKIIUHU, a | — K UCXOJHBIM BCUICCTBAM.
AG® = 6(-394,37) + 6(-237,23) — (-917,0) = -2872,6 kJl/Mob

AG® = -2872,6 kJIx/Moib, T.e. AG® << (), peakiyst BO3MOXHA.

B oOpaTHOM HampaBiIeHHM CaMOTPOW3BOJIEHO MPOTEKATh PEAKIUS HE MOXKET,
HO oHa WACT moj aecTBueM 3Hepruu CoiHIA B TPHCYTCTBHHM XJIOpoduia
(boTocunTE3).

3amaya 3. Omnpenenure u3MeHeHHWE HHTponuu mpu nepexome 2 kr HyO
p = 1,0133-10° [1a B map. Y aensHast Temnora ucrapenns | = 2260,98-10° Ix/xr.

Pewenue. AS B iporiecce (pazoBoro nepexoaa MoACYUTHIBACTCA 10 hopMyIie

AS = LIT g,

rae L — tenmoTa ucnapenus 2 Kr Bojsl. ClieioBaTeIbHO,

L = 2.2260,98-10° = 4521,96-10° [T,

3
AS = 452196-10° 12,123-10° JIx/K.
273+100



3agaua 4. [Ipu 400°C 2,5 r COCl,, yactruno auccouuupyromuii Ha CO u Cly,
3aHUMaeT 00BEM 1,7-10'3 M3, nasienune 1,01325-10° Ila (1 arm). PaccuuTaiite
CTEeIeHb JUCCOLHMALMN O. U KOHCTaHTy paBHOBecus K.

Pewenue.

COCI, <> CO+Cl,

1-a o

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

-3 5
p=10 10 1'01325310 =0,0308-10"% kmou.
8,314-673-10

Momnspaas macca COCIl, paBna 99, T.e. B cucteme (ocrena %(l—oc) MOJIb

1810 E(1— oc)lO_3 kmoiib, a CO u Cl, mo Eoc MOJTb UJTH Eoc 1073 kmoub.
99 99 99

JUis onpeiesieHus oL COCTaBIsIEM YpaBHEHHE

%(1—a)+ 2%& = 0,0308(0,0308-10" kmous).

25 25 2,5 25 25
———0a+2 =—+

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

., _00308-0,02525 _ 0,00555 _
0,02525 0,02525

Omnpenensem K;:



Posu =Pcoci, +Pco +Pci,

TA€ Doy — OOINEE aBICHHWE pPaBHO 1,01325-10° Tla. Ywucio mojell mocie
JUCCOLMAIIMU N PaBHO:

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

HaXOI[I/IM mapuouaJibHbIC JaBJICHUA KOMIIOHCHTOB!

Pco = pCI2 = 1+ p06H1;

K :pcopuzz (xzp(2)6m(l+a) _ o’ D =
" Peos, (@+afl-a)p, 1-of "
2
= %021,01325-105;
1-0,220

~0,0484-1,01325-10°

) =0,05153-10° =5154 Ila.
0,9516

K

3amaua 5. Beruucnuts gasnenue mapa 10%-ro pactBopa moueBubl CO(NHy),

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

Pewenue. CornacHo 3akony Payisi OTHOCUTENIbHOE TOHMKEHUE TABJICHUS TIapa
pacTBOpHUTENIA HaJ PACTBOPOM PABHO OTHOLICHUIO YHCIIA MOJIEH PACTBOPEHHOTO
BEILIECTBA K CYMME YKCIIE MOJIE PACTBOPUTENS U PACTBOPEHHOIO BELIECTBA:

PA—Pa _ Ny N,
0

pA na +Nn b
re P — JaBJCHHE Mapa Haj YUCTHIM PACTBOPHTEIEM MPH JAHHON TEMIICPATypE;
Pa — HNapuouaJIbHOC OABJICHUE IIapa paCTBOPHUTECIIA HAA paCTBOPOM IIpHU TOU K€E

TeMrneparype; Ny — YUCI0 MOJIEH pacTBOPEHHOTO BELIECTBA; Ny — YUCIO MOJIEH
pacTBOpUTEIIA.



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

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

ng :E:OJG? MOJIb; N, :@:5 MOJIb.
18

60

N3 3akoHa Payns cnenyer, 4to

0
0, = pS pany, :12320_12320 0,167
n, +n, 5167

—=11922 H/Mm°.

3amauya 6. Beruucnure temnepatypy 3amep3anus 15%-ro pacTBopa caxapa B
Bojie. MosipHOE TOHM)KEHHE TeMIIepaTyphl 3aMep3aHus paBHo 1,86 rpai/Mob.

Pewenue. IlpumensieM Kpuockonuueckoe ypapHeHue Payis

M = gR 1000/(GAT),

rae K = 1,86 rpag/monb, M = 342 r/monb, g = 15 1, G = 85 r. Haxoaum u3 3toro
ypaBHEHUS TTOHMKCHHUE TEMIIEPATYpPhl 3aMEpP3aHUS

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

Temneparypa 3amep3anust uuctoid Boabl 0°C. CnegoBaTenbHO, TEMIlEparypa
3amep3anus 15%-ro pacTBopa caxapa paBHa:

0-0,96° =-0,96°C.

C=1,03-10" momp-a1™.



3agavya 7. ['abBaHUYECKHUI AJIEMEHT COJICPIKUT MEIHBIM ((poCu2+ feu = 0,337 B)

A KaIMHUEBBIU ((pg 42+ cd =-0,403 B) anektpoasl. IlpuBenure ypaBHEHuE,

BbIpaxatoiiee 3aBUCUMOCTh OJIC OT aKTUBHOCTM HMOHOB, YCJIOBHYIO 3alHCh
raJiIbBAaHUYECKOTO DJJIEMEHTAa W YpaBHEHUE TMPOTEKaIoled B TajlbBaHUYECKOM
ayieMeHTe peakiuu. Paccunraiite MakCMManbHYIO0 paboTy Ipoiiecca U KOHCTAHTY
paBHOBECHS.

Pewenue. Ha anekTpo1ax mpoTeKaroT MPOLIECCHI
Cd—2e =Cd?**; Cu*" +2e=_Cu.
YpaBHEHHUS U151 SIEKTPOIHBIX MOTCHIIMAIOB TAKOB:

_.0 . _.0
(pCd2+/Cd _(PCd2+/Cd + F In Az (PCUZ*/CU - (PCUZ*/CU + oF In Ay

PaznocTth QJICKTPOAHBIX IMOTCHIHUAIIOB MOKHO IIPCACTABUTL ABYMS crocodamu:

RT a 2+
_ _ {0 0 cd?* .
E, _(PCdZ*/Cd (PCu2+/Cu - ((PCdZ*/Cd (PCu2+/Cu )+ F In a,
Cu-*
RT a 2+
_ _ (.0 0 Rl %
E,= Pevr/cu T Pea?t/ca = ((PCU2+/CU ~ Peg2t /e )+ oF In a uz
cd?t

[IpaBunbHOM SABIISIETCSA BTOPAs 3alUCh, TAK KAK € COOTBETCTBYET YCIOBHUE:

0_ 0 0 _
E"= Pevrjcu T Pea?jca = 0,74 B>0.



YcioBHas — 3amUCh  TajdbBAHMYECKOrO  JJEMEHTa, OTBEYAlOIas dJTOMY
ypaBHeHHI0, uMeeT crenyromuii Bux: Cd|Cd**||Cu®*|Cu. VpaBHenne xummdeckoii
peakiuy TaKOBO: Cu? + Cd =Cd* + Cu.

Cuutas, 4TO peakiusi B DJEMEHTE MPOTEKAET B PABHOBECHBIX YCIOBUSAX,
OTIPEJIEIINM €r0 MAaKCUMAJIbHYIO AJIEKTPUUECKYIO paboTy:

Wax = NFE,

rae E — DJIC peakiuu; N — 9UCIO MEPEeXOASIINX JJIEKTpoHOB; F — umcno dapanes,
paBHoe 96 500 Kn/Mob.

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

Koncranty paBHOBecusi peakunu K omnpenenuM mo ypaBHEHHIO H30TE€PMBI
Bant-I'odda a1 craniapTHBIX yCIOBU:

W = AG® = RT InK = 2,3RT IgK,

rae AG® — uzmenenue sHepruu ['udoca.

s 298 K
0K = Wi _ 142820 25,08
23RT 2,3-8,31-298
K=102%=119.10%.
@ =0,059 mpu T =298 K;
0 0
— - o) _ —
oH = Pymr ~ Pran ~ Eyern _ 0,6994-0,3369 - 0,15 _ 3.60.

0,059 0,059

3agaua 8. O6paszoBanue ¢ocrera no ypasaenuo CO + Cl, = COCI, snsercs
peakiueit OMMoNeKyIsIpHON. PaccunTaTh KOHIIEHTpauio GocreHa uepes 2 9 mocie
HayvaJa peaKiuy.



Bpewms, Mmun 0 24 42

Konnenrparus CO wmm Cls, KMOJIB/M® (Cco = CC|2) 0,0187 0,0173 0,0164

Pewenue. KOHCTaHTY CKOPOCTH OIPEAEISIEM 10 YPABHECHHIO
1 X
kK=o X

t a(a-x)

rac t— BpEM:; X — UIBMCHCHHUC KOHICHTPALIUN, 4 — HaYaJIbHAasd KOHIOCHTPAI:.

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

~ 1 00014
1" 24 0,0187-0,0173

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

. _ 1. 00023
27 42 0,0187-0,0164

=0,179 M*/(MHH-KMOIIB);

k = 0,18 M%/(Mur-kMo1B) = 3-10° M%/(MO1IB-C).

N3 YpaBHCHHA KOHCTAHTbI CKOPOCTHM HAaXOAWMM H3MCHCHHUC KOHICHTPAIHUN
HNCXOOHBIX BECIICCTB X, paBHOC KOHICHTPAIUN (pOCFCHaZ

x = kta?/(1 + kta);

‘o 0,18-120(0,0187)

_ =0,00544 kMOIB/M-.
1+0,18-120-0,0187




. 3
Yepes nBa yaca koHieHTpamus ¢ocrera crana pasHou 0,0054 kmois/m™.

3amauya 9 KoHcTaHTa CKOPOCTH PAa3JI0KEHUS H3MEHSETCA C TEMIIepaTypoil
CJIeTYIOITUM 00pa3oM:

t, °C 25 45
K, munt 0,0093 0,0342

Brruucnure sHepruro akTuBaluu U KOHCTaHTy ckopoctu mipu 30°C.

Pewenue. OrnpeneneHue -dSHEPruM aKTUBAMM BEIEM 10 YPaBHEHUIO
Appenunyca:

231G X2 A[i —i}
kl T2 Tl

rae A — KOHCTaHTa ypaBHEHUs] AppeHuyca.

Oueprus aktuBaiuu E, = -AR

PemnB ypaBHEHHE OTHOCUTENIBHO A, TIOITYUYUM:

K

T,T,-23lg %
A= kl .
T,-T,
313-298-2,3lg ggggg
A= ’ =-8080;
15

E, =8,314-8088 = 67 247 JI)x/M0nb.

Ha ocHoBanuu Toro sxe ypaBaenus, npusss T; =298 K, T, =303 K, k;=0,0093 u
A =-8088, monydyaem



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

kaoz = 0,0145 mun™.

3agaya 10. BprymciuTh SHEPrHI0 aKTUBAIIMM THUAPOJW3a JTHJIAIeTaTa B
meounoM pactBope (10°C — 45°); temmeparypHbiii KO(G(GUIMEHT peaKIuu
v =1,9.

Pewenue. 3aBUCUMOCTP KOHCTAHTBI CKOPOCTH XHUMHYECKOW pEAKIMH OT
TEMIIEpaTypbl BbIpaXkaeTcss NpUOMMKEHHBIM TpaBwioM Bant-I'opda (3.3).
[TpencraBuM ero B ypaBHEHHE B JIorapupmMuueckoi popme:

k, t,—t
In-2=-2_1iny,
K, 10

BoiBenem pacu€rHyio ¢GopMmyny A SHEPrUM  aKTHUBALUHM, HCIOJIb3YS

ypaBHeHust Baut-T'odda u Appenunyca:

_RTT,Iny

E
: 10

HOI[CTaBI/IB B IIOJYYCHHOC BBIPAXKCHHUC MHN3BCCTHBIC II0O YCJIIOBHIO 3aJda4H
3Ha4YCHUA, BBIYUCIIUM:

e 831 Jix/(mons - K)- 283 K-318 K-In1,9
* 10 -

=48 001 J>x/mMoib ~ 48 kJI3K/MOJIb.

E, ~ 48 x/I»/MoIb.

3agaya 11. Ha ocHOBE OIBITHBIX [aHHBIX, IOJYYEHHBIX MpPU H3YYEHUHU
ancopOuuu yriem O€H30MHOW KHMCIOTBI M3 pacTBopa ee B OeHzone npu 25°C
OTIpEeAETUTh rpaduuecKu KOHCTAHTHI oL U 1/N B ypaBHeHun Opeitnanmxa:



C, moiw/cM® 0,006 0,025 1,04 0,118

%,MMOJ‘IB/F 044 078 104 144

Pewenue. I[JISI HaXxXO0XKICHU S KOHCTAHT YpaBHCHHUA HCIIOJIB3YCM
norapudmuyeckyro hopmy ypaBHeHus Dpeiinanuxa:
X 1
lga=lg—=IlgK+=IgC,
m n

I7I€ X — KOJIMYECTBO aJICOPOMPOBAHHON OEH30MHOM KUCIOTHI, MOJIb, M — HAaBECKa yTJIs, T.

Haxomum snorapudmer C u X/m:

lgC lg x/m
Ig0,006 = 37782 =-12218  lg0,44 = 1,6435 = -0,3565
lg 0,0025 = 2,3979 = -1,6021 lg 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
CrpouM rpaduk, OTKIaabIBas Ha ock opauHar Iy —, a Ha ocu abcmuce Ig C.
m




Otpesok OA npencrariser co6oit Ig K B ypaBHeHUM U30TepMBI a1copOIum, a

1/n sBnsercs tg o.. U3 rpaduka BuaHo, uto Ig K = 0,53, ciepoBarensho, K = 3,4;
tg 2 =0,4040; 1/n~0,4; n = 2,5.

Jnst manHOTO cityvast ypaBHeHHEe OperHIIMxa MOKHO 3aIliCaTh TaK:

x/m = 3,4C%*

3amava 12. Kakoii myTh mpoiaéT yacTuiia 301 xKejaeza B dtuiaierare 3a 30
MHH TpH rpagrente morteHmuana 2-10° B/M, ecim M3BECTHO, YTO (-TIOTCHIIHAI
yacTull xene3a paBeH 80 mB. CBoiicTBa IUCIIEPCHOHHON Cpebl (dTHIIaleTarTa)
XapaKTepU3YIOTCA CIEAYIONIMMUA JAaHHBIMUA: OTHOCUTEIbHAS JUAJIEKTpUYECKas
MIPOHUIIAEMOCTh paBHa 6, a Bs3kocTh — 0,43 mlla-c.

Pewenue. U3 YpaBHECHUS I'enpMroabia—CMOITyXOBCKOTO TUTS
AIEKTPOKMHETHYECKOTO Wi (-TIOTEHIMAIa OMpPENeTuM 3JIEKTPOPOPETHIECKYIO
ckopocTh U yacTuir 3051s:

_&-gE

U _ VU=
n-f

G

IJIe € — JURJICKTPUYEcKas MPOHUIAEMOCTh CpPEIbl, T — BSA3KOCTH cpenwl, [la-c; E —
rpaguaHT MOTEeHIHaNa, B/M; €y — MOCTOsSIHHAS BaKkyyMa, paBHas 8,85-10'12 O/m; -
KO3 PUIHEHT (HOPMBI YACTHULI.

[Tpumem, uTo YacTHIBI 3018 Jkee3a umeroT chepudeckyro Gopmy (f=2/3) m
M0JICTABUM YHCJICHHBIC 3HAYCHUS BCIIMYUH B YPABHCHHE:

U_8,85-10‘12-6-2-1O3
0,43-107°-2/3

80-107°=2,9-10" (m/c).

[TyTb yacTuil S paccunTaem Mo ypaBHEHHUIO:



S=U-1t=2,910"m/c-30-60c=0,052 M

S=0,052m=5,2 cm.

3agaua 13. Onpenenutb MOJEKYJSIPHYIO Maccy M, CHHTETHYECKOTO KaydyKa,
€CII M3BECTHO, YTO XapaKTEPUCTUYECKasi BI3KOCTh €0 pacTBopa B XJIOpodopme
[n]= 10,0215, koHcTanThI ypaBHeHns Mapka—Xaysunka K = 1,85-10° u o, = 0,56.

Pewenue. JIna naxoxaenus M, ucronszyeM ypaBHeHHne Mapka—XayBUHKa

[n] = KM?.

Bsi3kocTh pacTBOpa MMoJuMepa ABJIACTCA XapaKTepHCTHHGCKOﬁ, T.C.

[1] = lim {m : 1} —0,0215 MYk,
C-0 M, C

IJIe M| — BS3KOCTh PacTBOpPA: Mo — BA3KOCTh YUCTOTO pacTBoOpuTeNs — xjopodopma; C —
KOHIICHTpAIUsI pacTBoOpa, Kr/ne.

Ilepen Tem kak @OpucCTyllaTb K  PELICHUIO  3a4a4d, [POBOAUM
jorapudmMupoBaHue ypaBHeHuss Mapka—XayBHUHKa:

Ig[n] = IgK + algM;

N TOJIBKO IIOCJIC 3TOTO0 pC€IIHMM Cro OTHOCHUTCIBHO |ng, a 3aTcéM I10JACTaBUM
JAaHHBIC 3aJa4H.



_lgin]-lgK tg0,0215-1g1,85-10~°
o 0,56

gM, = 5,48.

CnenoBarenbpHo, M, = 10°*® = 302 000.

Pacuersl 3HaueHUW MOJEKYJISIPHOM MacChl TMOJUMEPOB IO  METOIY
yIbTpaleHTPU(YTUPOBAHUS OOBIYHO MPOBOJAT 10 YPABHEHUIO

S, = KM?,

rie K u b — smMnupuyeckne KOHCTaHTBI, Sy — KOHCTAHTa CEIUMCHTAIlMH B
yIbTpaleHTpudyre npu OECKOHEYHOM pa3BEACHUU. 3HAYCHHE Sy HaXOIMT,
UCIOJIB3YS JIMHEWHYIO 3aBUCUMOCTh Mexay 1/S u C — KOHUEeHTpauuel noaumepa
nyTeM MocTpoeHus rpaduka (oTkiaaabiBas 3HaueHus C no ero abcuucce, a 1/S — no
OpAMHATE M, MPOBOJAS TAKUM 0Opa30M IMOITYUYEHHYIO IPSIMYIO J0 MEPECEUYEHs €€ C
OpAMHATOM, HaxoAT 1/Sp). 3aTeM ypaBHEHUE JOTrapuPMUPYIOT U, TOACTABIISSA Ty
U3BECTHBIC BeMIMHBI K, b 1 Sy, onpeaenstor mocieaosareabHo Ig M, u M.



IMpunoxenue

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

0 0
(AH 504 (00p) — M3MeHeHNE SHTATBIINH (TEIUIOTH 00pa30BaHusl) B CTAHAAPTHBIX YCIOBHSX; S,qe - CTAHIAPTHOE 3HAYCHHE SHTPOIIHY;

AG (06p) - crangapTHOE 3HaYeHue sHeprun ['u66ca)

Bemectso | AH . (06p), Sgs AG ° (06p), Bemectso | AHJ,; (06p), S ges 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),(xp) -985.12 83,39 -897,52
H, (1) 0 130,6 0 CaO (xp) -635,09 38,07 -603,46
O, (1) 0 205,03 0 HCI (r) -92,81 186,79 -95,30
Cly(r) 0 222,98 0 CH, (1) -74,85 186,27 -50,85
CO (1) -110,70 197,48 -137,14 C,H; (1) 226,75 200,82 209,21
CO; (1) -393,51 213,66 -394,37 CoHy (1) 52,30 219,45 68,14
H,0 (r) -241,81 188,74 -228,61 C,Hg (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 C,HsOH (1) -234,80 281,38 -167,96
NO, (r) 34,19 240,06 52,29 C,HsOH (k) -274,98 160,67 -174,15




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




Ta6auua 2. TenaoTsl cropaHus HEKOTOPBIX COEIMHEHUI B CTAHAAPTHBIX

yCJI0BHSAX
BemectBo AH2, BemiectBo AH2,
kJ>k/MOJIb kJ>k/MOJIb
CH, (r) meTan -890,31 | C,H;N (1) -1768,15
CeHy4 (1) rexcan -4163,05 AHMETHANHIH
CeHs (%) Genson -3267,58 S;E;}':'Hf‘) -2755,16

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

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

Tabimua 3. CrtanaapTHbie JJIEKTPOAHbIC MOTEHIHAIbI

B BOAHBIX pacTBopax npu 25°C

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




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




IIpumMepsl BADUAHTOB TECTOBBIX 3aJaHUM

Bapuanr 1

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

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

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

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

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

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

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

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

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

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

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

1) ymeHbIaercs;

2) yBEIMYUBACTCS JIO MPEACTHHOTO 3HAYCHUS;

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

5) He u3MeHseTCs.



V. AHTHOKCHUJIAHT CHM>KAET CKOPOCTh MIPOILIECCOB OKUCIICHHS OJ1arofapsi:

1) YMEHBIICHHUIO TEIUIOTHI PEaKIIUH;

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

4) TOBBIMICHUIO TETUIOTHI PEAKITHH

5) TOHMXKEHUIO SHEPTUHU JTUCCOLUALINY.

VI. BGHIGCTBO, Ha 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 yMEHBIIIATHCS, @ TOTOM YBEIIMUUBATHCS.

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

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

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

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

Bapuant 2



|. Ucnmons3ys ajis 0TBETA MPUBEACHHYIO YHEPTETUIECKYIO TUArpaMMy, HaXOUM,
4yTO TeruioBou 3¢ ekt peakun A +b - B

paBeH:

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

v

Xo0 peaxkyuu

I1. Kakue u3 yTBepkieHHUI COOTBETCTBYIOT BTOPOMY Hadally TEPMOIMHAMUKH:

1) »HTpoIHUs — NPUBEJCHHAS TEILIOTA PoIlecca;

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

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

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

KaJInsg 1 HAaTPHUA U UX HACBIIICHHBIX PaCTBOPOB, PABHO!:

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

V. DnextpoaBrkylas cuiia B 3JIEKTPOXUMHUUECKOM Tenu

Mg + FeCl, » MgCl, + Fe pasHna:

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

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

3HayeHus CTaHAAPTHBIX 3JICKTPOAHBIX IMIOTCHIIUAIIOB



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

V. VYcTaHOBIEHO, UTO JUIsl pEaKLUU THAPOJIM3a CaxXapo3bl

C1oHp0q + H0— 5 CgH1,06 + CeHy,06

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

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

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

VIIl. Kakoii u3 »1eKTpoauToB ObicTpee pa3pymuT 30ib Agl, momydeHHBIT B
n30biTke AgNO3!

1) KCI; 2) KNO3; 3) NagPOy; 4) K,S; 5) NH,NO; ?

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) 6osbIast MOBEPXHOCTHAS SHEPIUs; 5) COCOOHOCTD 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
KaJIMS ¥ KaJIbLIKS, MX HACBIIICHHBIX PACTBOPOB M IIAPOB BOJBI, PABHO:

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

I11. TIpu pazbaBiieHun pacTBOPA IIAEKTPOIUTA CPEIHUNA KOIDPUITUEHT
aAKTUBHOCTHU:

1) cTpemMuTCs K HYIIO;

2) CTPEMHUTCS K CAMHHIIC;

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

V. Uemy paBHO 3JEKTPOABMIKYIIAS CHJIA B AJICKTPOXUMUYECKOM 1eTH

Cr +3Ag"—Cr + 3Ag:
1) 0,06 B 3)-1,54 B 5)+3,14 B ?
2) 40,86 B 4)+1,54 B

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



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

2CO + O, = 2COq:

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

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

2

3)V=KCZ *Cg

VI. Ykaxute NoJSIpHBINA aICOPOCHT B PSIAY CIASTYIOUIUX BEIECTB:
1) rnmuua; 2) nopoiok kakao; 3) caxa; 4) moJMCTUPOIL;

5) akTUBUPOBAHHBIN yTOJIb.

VII. ducnepcHas cuctema, B KOTOpO# U nucrepcHas $asza, 1 JucrepcuOHHAs
cpela - >KUJIKOCTU, HA3bIBACTCA:

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

VIII. Tlpu cnuBanum ouenb pa3dasieHHbIX pactBopoB NH,Cl u AgNO;
o0OpasyeTcst KOJUIOUIHBINA pacTBOP (TUIPO30J1h) CICAYIONIETO BEIECTRA!

1) NH,OH; 2) HCI; 3) NH,NO3 4) AgCl; 5) NH,CI.

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 mpoliiecc, NPUCYIIUN TOJBKO PAcTBOPaM BBICOKOMOJICKYJISIPHBIX
COEJIMHEHUU:

1) cenumenTarus; 2) muddysus; 3) menTu3aus;
4) naOyxanwue; 5) KoaryJsiusl.

Oo0Opa3ubl 3K3aMEHALIMOHHBIX OMJIETOB

§

MUWHUCTEPCTBO HAYKH U BBICILIETO OBPA30BAHMS POCCUNCKO
®EJIEPALINN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 00pa3oBaHUs
«/1laIbHEeBOCTOUYHBIN (eepanbHbIi YHUBEPCUTET)
IIIxoa OnOMeETUITNHEBI
OOIT _ 30.05..01 «MenuuuHCKass OMOXUMUS

HucnunnuHa  pu3nyeckast ¥ KOJUTOMIHAS — XUMUS



®dopma 00yueHus  ovyHas

Cemectp OCCHHUU 2017__ - 2018 yuebHOTrO roga

Peanu3yromuii JlenapTaMeHT OUIIEBBIX HAYK U TEXHOJOTHI

JK3aMeHaUMOHHBbIH Omiter Ne 1

1. 3aBUCHMOCTBH CKOPOCTH pPEaKIMU OT TeMIIepaTypbl. Y paBHEHHE AppeHHyca U €ro
aHan3. BiusiHue 3HEepruM akTUBALMU HA CKOPOCTh PEAKIUH.

2. Absposomnu. [IpIMbI, TyMaHBbI, CMOT, O0M0a3pP030JIU. DIIEKTPUICCKUE U ONTHUECKUE
cBoMcTBa asposoiieid. CriocoObl CTAOMIM3AUN U Pa3pyIICHUS a3PO30JICH.

3. PaccunrtaTh MOJCKYJISPHYIO MAacCy MOJUBHUHWIIAIIETATA B allETOHE, MOJIb3YSICh JaHHBIMU
BHUCKO3MMETPUYECKOIO METO/1a!

Konuerrpauus pacrsopa C, kr/m° 1,0 3,0 5,0 7,0

V nenbHas BI3KOCTb PACTBOPA My, 0,14 0,465 0,84 1,3

KoncranTsl k=47210" a=0,68
Hupekrtop [lenapramenta / 1O.B. IIpuxoasko /

§

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30BAHUS POCCUMNCKOM
®EJIEPALINN

®enepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«/lasbHeBOCTOUYHBIN (eiepanbHbI YHUBEPCUTET)
[Ikona OMOMETUIIUHEI
OOIT _ 30.05..01 «MemunuHCKasi OUOXUMUSDY
JucuumnuHa _¢u3udeckas U KOJUIOUJHAsT — XUMHUs

®dopma 00yueHus  ovyHas




Cemectp OCCHHUH 2017 -2018 yuebHOTrO roga

Peanu3zyromuii JlenapTaMeHT OUIIEBBIX HAYK U TEXHOJOTHI

JK3aMeHallMOHHBbIH Omiter Ne 2

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

2. Ocobennoctu cBoiicTB pactBopoB BMC. BzaumonetictBue BMC ¢ pacTBopuTteneM,
TEPMOJMHAMHUKA MpoIieccOB HabyxaHus U pactBopenus. Ctenenp HaOyxanus. Kontpakius.
TemioTa u naBneHue HaOyXaHHUsL.

3. [loporu koaryyisum 3J1€KTPOITUTOB JUIS HCCIIETYEMOTO 3015 PABHBL: Y y 0, = 300 MMOIB/ v,

Ymge, = 25 MMOJIB/ M, Y na,s0, = 300 MMoutb/v°. OTIpe/IeNTiTe 3HAK 3apsiia YACTHI 3015

Hupexrop lenaprameHra / 1O.B. Ilpuxoapko

§

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHUS POCCUMCKOM
®EJIEPALIUN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
BBICIIETO 00OpPa30BaHUS
«/1aibHEeBOCTOUYHBIN (heepanbHbIA YHUBEPCUTET)
[Ikona OMOMETUIIUHEI
OOIT _ 30.05..01 «MemunuHCcKasi OHOXUMUSD»
Huctunnuna _ Qu3nyeckast ¥ KOJJIOUWIHAS — XUMHS

®opma 00yueHHUs] __ oyHast

Cemectp OCEHHUN 2017 -2018 yueOHoro roga

Peanusyrommii JlenapraMeHT NUIIEBLIX 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 MOJIEKYJIOM KHCJIOpOJa, paBHA pPaBHA 21-10% xB.M ? PaccumTaiite BEJIMYUHY YJEIbHOMN

a7ICOpPOITIH KHUCIOPOIa B MOJIB/KB. M.

Hupexrop denapramenta / 1O.B. IIpuxoapko /




