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[Iporpamma cocrtaBieHa B coOTBeTCTBUU ¢ DepepanbHbIM TOCYJapPCTBEHHBIM 00pa30BaTEIbHBIM
cTaHzapToM o HampasiaeHuto noaArotoBku 04.03.01 Xumusd, yrBepKACHHBIM NpUKazoM MuHHCTEpCTBA
Haykd M BbIciiero oOpasoBanusi Poccuiickoit ®eneparnu ot 17 umions 2017 roma Ne 671; mpuxasom
MunHcTepCTBa HayKH U BhIcIero oOpazoBanus Poccuiickoit @denepannn ot 26 HostOpst 2020 r. Ne 1456
(3apeructpupoBan MunuctepcTBoM roctuiiun Poccuiickoit @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECEHUMU W3MEHEHHIl B (enepaiabHble TOCYIapCTBEHHbIE OOpa3oBaTeIbHbIE CTAHIAPTHI BBICLIETO
oOpa3zoBaHMS»;, Yy4eOHBIM IUJJAaHOM TIOATOTOBKM OakamaBpa mo Hamparieruio 04.03.01 Xwumwus,

yrBepkAeHHbIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot 31.05.2022 r., mpotokos Ne 13.

CocraButens: K.X.H., AoueHT Yuropuna T. M.

Pabovad nporpamMMa obCyAIeHa W YTBEPI/ICHA HA tacenanuu xadelpbl OPraHH4ecKol XHMHH
(npotokon No 8/21-22 ot «08» anpena 2022 r.)
r o

3apenyowuit kadenpoit ﬁ/ ng“-'} " Abaes B.T.

Onobpena coseroM hakyisTeTa XUMHH, OHONOTHH H DHOTEXHOIOTHH
(mpoToxoa Ne 6/21-22 o1 «25» anpens 2022 1)

Ilpencenarens cosera (aKyibpTeTa %{QCL) Aracea . A,

Pabouas npoecpamma oucyuniunvl npunama ¢ cocmase 0CHOBHOU NPOGeCcCUOHANLHOU 00PA308aMeNbHOU
npozpammul peuwieHuem yueHoz2o cogema Ilpomoxon Ne 13 om 31.05.2022 e.




1. CTpykrypa, n 001mas TPy10eMKOCTb JHCIUILINHBI.
OO0mmas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISACT 4 3aueTHbIe eauHuUIlbl (144 yaca).

Ounas popma oOyueHus 3aounHast popma oOyueHus
Kypc 3
Cemectp 5
Jlexumu 36
[IpakTrueckue (cemuHapCcKue) -
3aHATHS
JlaGopaTopHble 3aHATUSL 54
Koncynpranuun
HToro ayauTOpHBIX 3aHATHI 90
CamocrosiTenpHas pabora 18
KonTpons 36
@dopMa KOHTPOJIS
9K3aMeH 5
3auer -
OO0111€e€e KOJINYECTBO YaCOB 144

2. Hlean ocBoOeHMS JUCHHUIIHHBI

B cootBerctBuu ¢ ®PenepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM 110
HampaBlieHuto noArotoBku (cnenuanbHoct) 04.03.01 Xumus u ypoBHIO BbICHIET0 00pa3oBaHUS
OakaylaBpuaT, yTBEepKICHHOMY mprukazoM MunoOpHayku Poccun ot 17 urosst 2017 roma Ne 671,

®I'OC BO — OakanaBpuar mo HamparieHuto noArotoBku 04.03.01 Xumus, yTBepKIeHHOM

npukazoM Munucrepctsa oopazoBanus U Hayku P® ot 17 urons 2017 r. Ne 671 (3apeructpupoBaH

Munucrepctom roctunnn PO 2 asrycra 2017 r., peructpaunonsslii Ne47644), ¢ n3MeHeHUAMH,

BHECEHHBIMHU NPHKa30M MUHHCTEPCTBA HAYKH M BhICIIEro oopasoBanust PO or 8 despans 2021 r.

Ne83 (3aperucrpupoBan MunucrepctsoMm toctuiuu PO 12 mapra 2021 r., perucrpaluoHHBINA

Ne62739):

LIeJIb U3YyYEHUS Kypca KOJUIOMJIHON XUMHUHU — 1aTh CTYJIEHTY 3HaHHUSI OCHOB XMMHUHU ITOBEPXHOCTHBIX
SIBJICHUN, KOJIJIOUJTHO-JUCIEPCHBIX CHUCTEM, KOTOpBIE CIIy)KaT IMOATOTOBKE CTyAEHTa K Oyayen
npoeCCHOHATBHON JAEATENbHOCTH B 00JacTAX: HAyYHO-HUCCIIEAOBATENIbCKOM, TEXHOJIOTHYECKOH H
MeJarornyeckoi, KOTOpble CIyXaT MOATOTOBKE CTy/AEHTa K Oyayiell npogeccuoHanbHON AESITeNTbHOCTH
B 00J1aCTSAX: HAYYHO-UCCIIEI0BATENbCKOM, TEXHOJIOTHYECKOM 1 Ie1larornyecKoi.

N3yuenne maHHOW MUCHMIUIMHBI CIIYXHUT MOATOTOBKOM CTyJIEHTa K Oyaymied mpodeccuoHaIbHON
NeSITeNbHOCTH B 00NacTAX —  HAyYHO-UCCIIEAOBATENBCKOM M NEJaroruyeckod  COTJIacHO
npodeccnoHaNbHBIM CTaHAapTaM:

1. 01.001 IIpodeccuonanbusniii crangapt «Ilexaror (memarormyeckasi AesiTeIbHOCTHL B cdepe
JAOLIKOJbHOI0, HAYAJIbHOr0 O00IIero, OCHOBHOIO O00IEro, cpelaHero oo0Imero odpa3oBaHMs)
(BocnuTaTENIb, YYUTEJIB)», YTBEPKICHHBIN NIPUKa30M MUHUCTEPCTBA TPY/1a M COLUATBHOM 3aIUTHI
Poccuiickoit @eneparun ot 18 oktabps 2013 r. Ne 544n (3apeructpupoBaH MUHHUCTEPCTBOM
roctuiu Poccuiickoit @enepanuu 6 aexadps 2013 r., peructpannonssiit Ne 30550)

2. 01.004. IIpodeccuonanvubiii crangapt «llemaror mnpodeccuoHaIbHOr0  00y4YeHwMs,
npogeccuoHaJILHOI0 00pa30BaHUsA U JOMOJHHUTEIBHOr0 NMPOdecCHOHAIBLHOIO 00pa30BaHUD)
YTBEPKJIEH IpUKa3oM MHUHHCTEpCTBA TpyJda M COLMAIbHOM 3amuTel Poccuiickon ®Penepauuu OT
08.09.2015 Ne 608u (3apeructpupoBan MunucrepctBoM toctuiiun Poccuiickoit deneparuu ot 24
ceHtsiops 2015 r. Ne 38998).

3. 40.011. IIpodeccuonanbHblii cTanaapT «CHeMUAJMCT MO0 HAYYHO-HCCJIEA0BATEILCKHUM M
ONBITHO-KOHCTPYKTOPCKHM pa3padoTkaM» YTBEPXKICH IpuKa3oM MuUHUCTEpCTBA TpyAa u




counanbHoi 3amuthl Poccuiickoit @enepanuun ot 4 mapra 2014 r. Ne 121 (3apeructpupoBaH

MunucrepctBoM roctuniu Poccuiickoit @eneparuu 21 mapra 2014 r., peructpanuonabiid Ne 31692).
Heassmu  ocBoeHust  aucuuiuimabl  (Moaynsi)  «KommouwgHass — XUMHs» B COOTBETCTBUM €
npodeccnoHaNbHBIMU CTAaHAAPTAMHU SIBIISIFOTCSI:

— Cucrematuzanusi 3HaHUH OOYYarOIIMXCS IO OCHOBaM KOJUIOMJIHO-IMCIEPCHOTO COCTOSIHUS
BEIIECTB, KOTOpPbIE CIyXaT TIOATOTOBKE CTyAE€HTa K Oyaymeid mnpodeccHoHaIbHON
JeSITeIbHOCTH B 00JIACTSIX: HAy4YHO-HCCIIEI0BATENbCKOM, TEXHOIOTMUYECKOM U MeJarorundyeckom.

—  @®OopMHpPOBAaHUE CUCTEMHBIX 3HAHUU JUIsl HOHUMAHUS OCHOB HAayKH O KOJUIOMJHBIX CUCTEMAaX U
WX TMPAKTUYECKUX MPUITOKECHUSIX.

— IlonyyeHue TeopeTHUECKHX 3HAHUN M MPAKTUUYECKUX HABBIKOB O METOJAX CHHTE3a, U
UCCIIEIOBAaHUAM (PU3UKO-XUMUYECKUX CBOMCTB KOJJIOMIHBIX CUCTEM;

— OGecnieyeHne MOHUMAaHUS (PYHIaMEHTAIBHBIX MOHSATHH, 3aKOHOB M 3aKOHOMEPHOCTEH XMMUH,
UX POJIb B IPOTEKAHUN OMOJIOTUYECKUX MTPOIECCOB;

— @opmupoBaHue 'y OOydYalOIIMXCS YMEHHUH U HABBIKOB OCYIIECTBICHUS Yy4eOHO-
MO03HABATENBHON U MPOQECCUOHAIBHOMN 1eATeIbHOCTH.

3agauyu AUCUMILINHBI:

- IOKa3aTh U O0BSACHUTH CTIEUU(PUKY KOJIIOMIHOTO COCTOSIHUS BEIIECTBA; 0COOCHHOCTEH MOBEPXHOCTHBIX
SIBJIGHUH JJI51 TUX CUCTEM;

- 03HaKOMUTH CTYACHTOB C MOJEJISIMH U MOJIXO/IaMU, PUHATHIMU IS OMTUCAHUS TUCIIEPCHBIX CUCTEM;

- 0003HAYNTH COBPEMEHHBIE TEHACHIIMU B PA3BUTHH TEOPETUUECKUX MPEICTABICHHUH, HOBBIX METO/IOB
MOJIYYEHUS U UCCIIEAOBAHUS KOJUIOUIHO-AUCIIEPCHBIX CHCTEM.

3. Mecro aucuumiunbl B crpykrype IIOOII 6akanaBpuara no Hampasienuro 04.03.01
Xumus.

Hucummumua «KoiutouaHass XHMHS» OTHOCHTCS K 49acTH, (HOPMUPYEMOH y4aCTHHKAMH
oOpa3zoBaTenbHbIX OTHOWEHUH brnoka 1. Jucuumiaussl (MOAynM) ydeOHOTrO IUIaHA MOJTOTOBKH
OakaaBpoB 1o HanpasieHuto 04.03.01 Xumus, nmeet wHIeke B yaeOHoM miaHe b1.B.09.

Jns u3ydeHUs AMCUUIUIMHBI HEOOXOMUMBI 3HAHMS, YMEHHS M KOMIIETCHILIUU, MONy4eHHbIC
CTY/ZICHTAaMH TIPH W3YYE€HUH KypCOB AMCUMIUIMH «HeopraHwdeckass XUMHUs», «AHATATHYECKAS XUMHUS»,
«Opranunueckas Xumus», «DPusndeckas Xxumus», «Maremaruka», «Mubpopmarukay, «Ddusuka» yueOHOTO
TJIaHa OATOTOBKM OakanaBpos 1o HarpasieHuto 04.03.01 Xumus.

TpeboBaHMs K BXOJIHBIM 3HAHUSIM O0yUarOIINUXCSL:

Jns  ocBoeHWs JaHHOM  JUCHUIUIMHBI ~ HEOOXOMMMO  BIIQJICHHE  MpeIBapUTEJbHBIMH
KOMIIeTeHIUSIMH, TPUOOPETEHHBIMU B PE3YJIbTaTe OCBOEHHS MPEIIECTBYIOUINX JUCLUILIMH y4eOHOTOo
IJIaHa MOAroToBKM OakanaBpa mo HampasieHuto 04.03.01 Xumus («Heopranuueckas xumus» - YK-1;
VK-2; YK-4; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; I1IK-1; «Anamutuueckas xumus» - YK-1;
YK-2; VK-4; VK-8; OIIK-1; OIIK-2; OIIK-4; OIIK-6; I1K-2; I1K-5; «Matemaruka» - YK-1; OIIK-3;
OIIK-5; OIIK-4; «Mudopmartuka» - YK-1, «®duszuka» - YK-1; OIIK-3; OIIK-4, «Opranudeckast XUMHD -
YK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-2; [1K-4; TIK-5; OIIK-6; OIIK-3; OIIK-5, «®u3udeckas XuMus»
- YK-1, YK-2, YK-4, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5, OIIK-6, IIK-5):

YK-1. CnocobeH ocymecTBIsITh MOUCK, KPUTUYECKUN aHAIW3 U CUHTE3 MH(pOpMaluu, TPUMEHSThH
CUCTEMHBIN TIOJXO/ JIJIsl pEIICHUS TOCTABICHHBIX 3a]1a4;

YK-2. CnocobeH onpeenaTh KpyT 3ajad B paMKax IMOCTaBJICHHON IIeJH M BBIOUPATH ONTHUMAIbHEIC
CMOCOOBl MX pELIeHHs, HCXOAS M3 JCUCTBYIOIIUMX MPABOBBIX HOPM, HMEIOIIUXCS PECypcoB U
OTpaHUYECHUH;

YK-4. CniocoGeH OCYIECTBISATh JIEIOBYI0 KOMMYHUKAIIMIO B YCTHOM M NMHCbMEHHOH (opmax Ha
rocyaapcTBeHHOM si3bike Poccuiickoit deneparuy u ”HOCTpaHHOM(BIX) s3bIKe(ax);

YK-8. Crnocoben co3naBaTh M TMOAACPKHUBATh B IMOBCEJHEBHOH >KM3HM U B MPOECCHOHATBHOM

NESATETLHOCTH O€30IMacHbIE YCJOBHUS O KH3HEICATEIBHOCTH [IJII COXPAHEHHUS TPHUPOJAHOU CpPEIbl,
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oOecreyeHrs: yCTOMYMBOTO pa3BUTHS OOIIECTBA, B TOM 4YHCIE MPU Yrpo3e M BO3HUKHOBEHHUH
Ype3BbIYANHBIX CUTYAIM U BOCHHBIX KOH(IUKTOB.

OIIK-1 CnocobeH aHanM3MpOBaTh U MHTEPIPETUPOBATH PE3YJIbTAThl XMMUYECKHX JKCIEPUMEHTOB,
HaOII0ICHUH U U3MEPCHUI;

OIIK-2 Cnoco0eH mNpOBOAMTH C COONIOJCHHEM HOPM TEXHHUKH O€30MacHOCTH XUMHYECKUH
AKCIIEPUMEHT, BKJIOYas CHUHTE3, aHAJIU3, U3y4YE€HHUE CTPYKTYphl U CBOWCTB BEIIECTB U MAaTEepHAJIOB,
HCCIIEI0OBaHUE MIPOLIECCOB C UX YYACTHEM;

OIIK-3 CniocobeH NMpUMEHSATh pacyeTHO-TEOPETUUYECKUE METOJIBI I U3yYEHHUs CBOWCTB BEIIECTB H
IIPOLIECCOB C UX YYaCTHUEM C HCIOIb30BAaHUEM COBPEMEHHON BBIUMCIUTENbHON TEXHUKY;

OIIK-4 CnocobeH IUIaHUPOBAaTh pabOThl XMMHYECKOW HAmpaBIEHHOCTH, OOpabaTbiBaTh U
MHTEPIPETUPOBATH MOTYyYECHHBIEC PE3YIbTAThl C UCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
HaBBIKOB PEIICHUSI MATEMAaTHYECKUX U (PU3UUECKUX 3a]ad;

OIIK-5 Cnoco0eH HCMONb30BaTh CYIIECTBYIOIIME MPOrpaMMHBIE MPOAYKTHI U WH(GOPMAalMOHHBIE
0a3bl JaHHBIX Ui PEIICHHS 3a/1a4 MPO(PECCHOHATBHON JEATEIBHOCTH C YYETOM OCHOBHBIX TpeOOBaHUMN
nH(pOpMaIMOHHOM 0€301MacHOCTH;

OIIK-6 CriocoOeH mpeAcTaBisATh Pe3ylbTaThl CBOCH pabOThl B YCTHOHM M NMHCbMEHHOH (opme B
COOTBETCTBUH C HOPMaMU U MPaBUIIaMU, IPUHATHIMU B IPO(HECCHOHATILHOM COOOIIECTRE;

IMK-1 CnocoGeH BbIOMpaTh W HUCIOJNB30BaTh TEXHHUYECKHE CPEICTBA M METOJbl HCTBITAHUN IS
pEIIeHUs UCCIeI0BaTENbCKUX 3a7a4 XUMUYECKOM HAMPaBICHHOCTH, TOCTABIEHHBIX CHEIUAINCTOM OoJee
BBICOKOU KBaJTM(hUKAITHA

IIK-2. CnocobeH OCyIIeCTBIATh KOHTPOJIb KauyecTBa ChIPbs, KOMIIOHEHTOB M BBITyCKaeMOU
MPOIYKIIMM XUMUYECKOI0 Ha3HAYEHU S, IPOBOJIUTH MACIIOPTU3ALIMIO TOBAPHON MPOAYKIIMU

IIK-5 CrnocobGeH HCMonb30BaTh COBPEMEHHBIE SKCIEPUMEHTANIbHBIE METOMBI ISl YCTaHOBIICHUS
CTPYKTYpPHI U UCCIIEIOBAaHUS PEAKIIMOHHOM CITOCOOHOCTH BEIIECTB M0/ pPyKOBOJCTBOM CIIeLIManucTa oosee
BBICOKOW KBaJM(DUKAIIHH.

Jly1g ocBOEHUS JaHHOW y4yeOHON AUCHUIINHBI CTYACHT JOJIKEH:

3HaTh:

- IOHSATHUS ¥ 3aKOHBI 00IIeH XUMUH;

- IOHATHUS U 3aKOHBI XMMHUH, U3y4aeMble B KypcaxX HEOPraHUUECKOM, OpraHndecKoi n GuU3n4eckoil XumMmu;
- KJAcChl OPraHMYeCKUX M HEOPraHWYeCKUX COEIMHEHUN, METOJbl UX MOJyYeHUS U XHUMHUYECKUE
CBOMCTBA;

- 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB XMMHUECKUX BEIIECTB.

Ymers:

- TONb30BaThCcsl 0a30M JaHHBIX MO TEPMOJMHAMMYECKHUM, CTPYKTYPHBIM M (PU3MYECKHM CBONCTBaM
BEIIECTB MPHU BBIMOJTHEHUH PAaCUeTHBIX 3a/1a4;
- OLIEHUBATh BO3MOKHOCTb MTPOTEKAHNS XUMHUECKOHN peaKIInu.

Baajgers.

- METOJIaMH MPOCTEHIINX XUMUYECKUX PACUETOB C HCIIOJIb30BAHUEM PA3IMYHBIX CIOCOOOB BBIPAKEHUS
KOHIIGHTPALIMU paCTBOPA, KOHCTAHT XMMUYECKOI'O PAaBHOBECHUS M CKOPOCTH XMMUYECKON peaKiui;
- OCHOBHBIMU CIIOCO0aMU IIPOBEJCHUS M OMUCAHUSI XUMHUYECKOT0 HKCIIEPUMEHTA.

JlaHHas AUMCHUIUIMHA HMEET JIOTHUYECKYI0 M COJep’KaTelIbHO-METOJANYECKYI0 B3aUMOCBSA3b C
MOCIEAYIOIUMU TUCIHUIUIMHAMU U TPAKTUKU Y4eOHOro IjIaHa, Ui KOTOPBIX OCBOEHHE JaHHOU
JTMCLUIUIMHBI HE00XO0IMMO KaK MPEIIeCTBYIOIEe, 8 HMEHHO:

Opranuyeckas XUuMHSs

BricokoMOneKyIIpHBIE COETUHEHUS

XuMHUYecKasi TeXHOIOTHs

XuMHuueckoe MoIU(PHUIIMPOBAHUE TOBEPXHOCTH

[IpakTuka 1O TMOJMYyYEeHHIO TPO(HECCHOHATBHBIX YMEHUHW W OmbITa MPOGECCHOHATHLHOMN
nesATeabHOCTH (B T. 4. [lenarornueckasi mpakTUKA).



[Ipu OCBOCHHUHU TaHHOM JUCIUIIMHBI O0YYAOIIUNACS CMOXKET MTPOJAEMOHCTPUPOBATH (YACTHYHO)
cnenyrome 06o6meHHsie TpynoBbie GyHKun (OTD) u Tpynossie Gpyukiuu (TD):

Kon u nHaumenoBanue | O0o0mennas TpynoBasi pynkuus (OTD) Tpynosas pynkuus (TPD)
npodeccuoHaTbLHOIO
cTaHaapTa
OobaacTb npogeccnoHanbHOI AeATeabHOCTH: 01 O0pa3oBaHue U HAyKa
Tun 3axa4 npogeccHOHAILHO# TeATeTbHOCTH: MearornyeckKui
01.001 ITemaror Kon | Haummenoranme OT® | YposeHs Haumenosanue TO Kon
(memarorudeckas KBaTHpUKa
JesITeNBHOCTE B cdepe UK
JIOILIKOJIBHOTO, A | Ilemarornueckas 6 OOuienearornuecKkast A/01.6
HAYaIBHOTO 00IIIETO, JESATEeIHHOCTD 110 ¢dyskiys. O0y4yeHue
OCHOBHOTO 00I111eTrO, MPOCKTUPOBAHUIO U
cpeaHero oouiero peanuzanuu
o0Opa3oBaHHs 00pa30BaTeIbHOrO BocnurarenpHas A/02.6
(BocmiuTaTens, rporecca B JIEeATEIIbHOCTD
YUHTEND). 00pa3zoBaTeIbHbIX
HaunmeHoBanue Bua OpraHu3aImIx
npoecCuoHaIbHON JIOLIIKOJIHOTO, PasBuBarorias A/03.6
JeSITEIbHOCTH: HA4aIbHOTO OOIIETO, JIeSITeTIbHOCTh
JomikonsHOE OCHOBHOTO OOIIIETO,
o0pazoBaHue CpeaHero oo1ero
HagansHoe obmiee o0pa3oBaHHA
oOpa3oBaHue B | Ilemaroruueckas 6 Ilenarornueckas B/03.6
OcHoBHOE 06IHee ACATCIIBbHOCTD 110 JACATCIIbHOCTD 110
obpasoBaHue MPOEKTHUPOBAHHUIO U peanu3anuy nporpamMmm
Cpennee obmee peanu3aiyyu OCHOBHBIX OCHOBHOTO U CPEJTHETO
oOpa3oBaHue 0011e00pa3oBaTeNbHBIX o0mrero oopazoBaHUs
mporpaMm
01.003 A | Tlpenogasanme 1Mo 6 Opranuzarus A/01.6
[IpodeccuonanbHbIi JOMOJHUTEIbLHBIM IEATEJILHOCTHU VUAIIUXCSI,
craugapt  «Ilexaror 00111e00pa3oBaTeIbHBIM HaMpaBJICHHON Ha
JIOTIOJTHUTEIEHOTO mporpaMMam OCBOCHHE JIOTIOJIHUTEIbHOH
oOpa3oBaHus JeTeH U 00111600pa30BaTEIbHOMN
B3POCIBIX). POTPAMMBI
HaumeHnoBanue Buja 6 [Tenaroruveckuii kKoutposib | A/04.6
mpodeCcCHOHANTBHOM M OI[CHKA OCBOCHUS
JIeSITENIbHOCTH: JIOTIOJTHUTETLHON
ITenaroruueckas 0011e006pa3oBaTEeITHLHOM
ACATCIBHOCTD B IIporpaMmabl
JIOTIOJTHUTEIEHOM
obpa3zoBaHuu JieTel U
B3POCIIBIX
26 XuMu4yecKoe, XUMHKO-TEXHOJIOTHYeCKOe MPOU3BOJCTBO
Tun 3axa4 npogeccHoHANBHOI AeATeJbHOCTH: TEXHOJIOTHYeCKHI
26.006 A | JJaGoparopHo - 6 AHanm3 chIpb, A/02.6
[IpodeccnonanbHbII AHAIIMTAYECKOE MaTepUAJIOB Ha
CTaHIApT COIIPOBOXKJICHHE COOTBETCTBHE
«CrieruanmcT 1o pa3paboTKu CTaHJapTaM U
paspaboTke HAHOCTPYKTYPUPOBAHHBIX TEXHUYECKUM YCIIOBHSIM,



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
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HAHOCTPYKTYPHPOBaH KOMITO3HITHOHHBIX UCTIONIb3YeMbIM B
HBIX MaTepHaIoB MPOU3BOJICTBE, U
KOMITO3UIIMOHHBIX 0o0paboTka
MaTepuaoB. IKCTIEPUMEHTATBHBIX
HanmenoBanue Buga pe3yIbTaTOB
npodeccnoHaNbHON B | HayuyHo-TexHudeckas 6 Cocrasnenue B/06.6
JEsTeNbHOCTH: pa3paboTka u aHAINTUYECKUX 0030pOB,
[Ipon3BOACTBO HOBBIX METOUUECKOE HAYYHBIX OTYETOB,
HAHOCTPYKTYPHPOBAH CONPOBOJK/IEHHE B 001aCTH myOJIMKaIys pe3yabTaToB
HBIX CO3IaHUS HCCIIEI0BaHUHN
KOMITO3UIIMOHHBIX HAaHOCTPYKTYPHUPOBAHHBIX
MaTepuaaoB KOMITO3UIIMOHHBIX

MaTepuaioB

40 CxBo3Hble BUAbI NPO(eCcCHOHATbHOM 1eATeJIbHOCTH
Tun 3aga4 npogeccuoHAIBLHOI JesiTeIbHOCTU: HAYYHO-UCCJIeJ0BaTeIbCKUA

40.011 A | TIpoBenenue Hay4dHO- 5 Ocy1ecTBIIeHNE AJ01.5
[IpodeccrnonanbHbIi HCCIIEN0BATENBCKUX U npoBeneHus padoT 1Mo
CTaHIAPT OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHAIH3Y
«Crnenuanycr 1o pa3paboTOK MO OTAEITHHBIM HAayYHO-TEXHHYECKON
Hay4HO- pasneiiamM TeMBI WHPOpPMALIUH U
HCCIIEI0BATEIBCKUM H pe3ynbTaToOB
OMBITHO- HCCIIEA0OBAHUM
KOHCTPYKTOPCKUM OcymecTBIeHNE A/02.5
paspaboTkam. BEITIOJTHEHHS
JKCIIEPUMEHTOB U
HaumenoBanue Buia odopmiieHus
npodeccnoHanbHOM pe3yJIbTaToOB
JeATEITbHOCTH: UCCIIEZIOBaHUH 1
[IpoBeneHue HayyHO- pa3paboToK
HCCIIEIOBATEIbCKHUX H
OIBITHO-
KOHCTPYKTOPCKUX
pa3paboToK

4. TpeGoBaHusi K pe3yJbTaTaM OCBOCHHSl JUCHMILIMHBI (KOMIETEHUHH 00y4yaromerocs,
(¢opmMupyembie B pe3yibTaTe 0CBOCHHS JTHCIHILINHDI)

HucummumHa «KomtouaHass XuMHsS» OTHOCHTCS K BapuatuBHOM wactu (Yacte, ¢opmupyemas
y4yaCTHHKaMu oOpa3oBaTeNbHBIX OTHoueHui) broka 1. Jucuummuasl (Moaynu) y4eOHOro IjIaHa
MOJIrOTOBKH OakanaBpoB 1o HampasieHuto 04.03.01 Xumus, nmeeT naaekc B yueoHom miane b1.B.09.

B pe3ynbrare 0CBOGHUS NUCIUILTUHBI 00YYaIOLIUICs JOKEH:

Ipodeccnonanbubie komnerenuun (I1K):

CnocoOeH HMCToNB30BaTh 3HAHUSA O CTPOSHUHW BEIIECTBA, MPUPOJEC XUMHUUYECKOW CBS3UM M CBOMCTBAX
pPa3IMYHBIX KJIACCOB XUMHUYECKHUX JJIEMEHTOB, BEIIECTB M MaTepUANIOB JUIsl MOHUMAaHHUS MeEXaHU3Ma
XUMHUYECCKUX peaKuHﬁ, MPOUCXOAAIINX B TCXHOJOTMYCCKHUX MPOHECCAaX W OKPYXKAIMIEM MHUPE, a TaKXKE
€CTECTBEHHOHAYUYHbBIC 3HAHUSI JUIs peIlieHHs 33/1a4 ipodeccroHanbHoi aestenbHoctu ([1K-1).



Koxbr
KOMIIETEHITAI

CopneprxkaHne KOMIIETEHITUI

IIK-1

Crioco0eH HCII0Jb30BaTh 3HAHUS O CTPOCHUHU BCIICCTBA, MNPUPOIALC XHUMHYECKOH
CBS3M M CBOMCTBax Pa3iiMuHbIX KJIACCOB XHUMHYCCKUX JBJICMCHTOB, BCIICCTB U
MaT€purajoB JJIsd IMOHUMAaHHA MEXaHU3Ma XHUMHYCCKUX peaKuHﬁ, MMPOUCXOJAIUX B
TCXHOJIOTHYCCKHUX IMPOLECCAX U OKPYKAOIIEM MHPEC, a TAKIKC CCTCCTBCHHOHAYYHbIC
SHaHUA IJId pCHICHUA 3a1a4 HpO(l)eCCHOHaHBHOﬁ JCATCIIbHOCTH

IK-2

CnocobeH NpUMEHATH COBPEMEHHYIO almaparypy IOpH MpPOBEACHUM HAyYHbIX
HCCJIEIOBAHMI, a TAK)KE COBPEMEHHBIE TEOPETUUECKUE MTPENCTABICHUS XUMUYECKOU
HAyKHU JUIsl aHAIA3a YKCIIEPUMEHTAJIbHBIX JTaHHBIX

Koa n HanMeHOBaHMe HHIUKATOPA T0CTHKEHHS MPO(eCCHOHAIBHOI KOMITeTeHIIHM:

BzaumMocss3b

IUIaHUPYEMbBIX  PE3YJIbTATOB

koMmnereHsmu OITOIT:

o0y4eHHs TIO0

JUCHUTLINHE

C

(bopMHUpyeMbIMU

Konasr [InarmpyemMseie pe3yapTaThl 00yYeHHS, COOTBETCTBYIOMIHE (DOPMUPYEMBIM KOMIIETEHITUSIM
KOMIIETEHI[MNA OIIOIT
OIIOIT
3HaTh YMmetn Bnanets

IIK-1 (hyHIaMeHTaIbHBIE TOHSITHS, | HCIIOIB30BaTh MIEPBUYHYIO | IPAaKTUYECKUMI HaBBIKAMHU
TEPMHUHOJIOTHIO KOJUIOWIHOW | HHPOPMAIIMIO TIONMYYeHHsI | | ICCIETOBAHUS
XHAMUU; KJIACCU(UKAIIHIO, | ICCTIETOBAHUS JC IUTS | KOJUTOUIHBIX CTPYKTYP
MOJydeHHEe W CBOWCTBA| ONpEACIICHUS OCHOBHBIX
nucnepcHbix cucteM (1C); 0COOCHHOCTEH CTPOEHUS
--CBOMCTBa OTJICJIbHBIX | KOJUIOUIHBIX BEIIECTB
KJ1aCCOB KOJUIOMIHBIX CUCTEM
u BBICOKOMOIIEKYJIIPHBIX
BEIIECTB

MIK-2 CyTh  OCHOBHBIX  METOJIOB| ONIEPHUPOBATH BaKHEHIIMMH | KOMIIJIEKCOM
(hM3UKO-XUMUYECKOTO MOHATHUSIMHU KOJUIOMIHOH | HCCIeI0BaTENBLCKUX H
anamm3a JIC ¥ KOIJIOWIHBIX| XUMUH AHAIMTUYECKNX  METOJO0B
pacTBOpoOB aHaiM3a JTUCTIEPCHBIX

CHCTEM

IIK-1.1. Vcnonb3yeT 3HaHUS O CTPOEHUH BEIIECTBA, IPUPO/IE XUMUIECKON CBSA3M M CBONCTBAX PAa3IMYHBIX KJIACCOB

XUMHUYECCKNX DOJICMCHTOB,

IIPOUCXOASIINX B TEXHOJIOIMYECKHUX MIPOLIECCAX U OKPYKAOIIEM MUPE;
IK-1.2. TIporao3zupyer cBoicTBa XUMUYIECKHX COEJAWHEHUH U MaTepUalloB Ha OCHOBE JIAHHBIX 00 MX CBOWMCTBAaX W
XUMHUYECKOM CTPOEHUH;

MK-1.3.

Hcnonp3yet

COBPEMEHHBIE

TEOPETUUECKHE

TIPEACTABIICHUS

€CTeCTBEHHOHAYYHbIC 3HAHUS B CBOEH MPOPECCHOHATBHON eI TEbHOCTH.
B pesynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJArOITUICS JOJIKEH:

3HATD:

XUMHUYECKOH

BCIIECTB W MaTCpUajiOB IJid IMOHMMAaHUA MEXaHU3Ma XHUMHUYCCKUX peaKHHﬁ,

HayKl H

e OCHOBHBIC MPHHIIUIIBI, 3aKOHBI, ITOJIOKEHHSI, METOIOJIOTHIO n3ydaeMbix aucuuiuia (1TK-1);

OCHOBHBIC 3aKOHOMEPHOCTH TTOBEPXHOCTHBIX sIBJICHUM reTeporeHHbIX cucteM (I1K-1);
OCHOBBI (DyHIaMEHTAIBHBIX Pa3/Ie]IOB XUMHH, TIPEXKJIC BCETO XUMHH JUCTIEPCHBIX CHCTEM,
TEOPHH CTPOCHHUS ABOMHOTO ekTpudeckoro ciost (JIDC) kommonausix yactuiy (ITK-1);
OCHOBBI YCTOWYMBOCTH U CTAOMIM3AIIUHU KOJUTOUIHBIX pacTBopoB (ITK-1);



Ymers:

®  ICII0JIb30BAaTh OCHOBHBIE 3aKOHBI U MOJOKEHUS KOJIJIOUTHOM XUMHH ISl TOHUMaHHUS MEXaHU3Ma
peakIuii, MPOUCXOIAIINX B TEXHOJOTHUYESCKUX Ipolieccax u okpyxaroriem mupe (ITK-1);

® [IPOrHO3UPOBATH CBOMCTBA JUCIEPCHBIX CUCTEM M, COOTBETCTBEHHO, UCIIOJIb30BaTh MaTepuaibl Ha
UX OCHOBE, UMesl TaHHbIe 00 ux cBoicrBax (I1K-1);

® PUMEHATH TEOPETUUYECKUE 3HAHUS JJISl peLICHHs] KOHKPETHBIX 3a7a4 B xumuu (I[1K-1);

® ONepUpoBaThb OCHOBHBIMH TMOHSTUSIMH — JHUCIIEpCHAs CUCTEMa, KOJUIOMAHBIE PacTBOPHI,
MMOBEPXHOCTHBIE SIBJICHMS, KOJUIOWIHAS YacTULA, MULEIJIA, arperaTuBHAs U TepMOJIMHAMUYECKas
YCTOMYHMBOCTS, I3€Ta-MIOTCHIINA, 3TeKTpodopes, anekTpoocmoc (I[TK-1);

e Ha0MI0/AaTh, aHAJIU3UPOBATH U OOBICHATH JaHHbIC HAOIOJIEHUS B XOZ€ Ja00paTOPHBIX 3aHATHIA,
CTpPOUTHh W 00pabaThIBaTh Tpa)MKu 3aBUCUMOCTEH Ha OCHOBE Moy4eHHBIX AaHHBIX (ITK-1);

® O0O0BACHATH, KaKWE CBOWCTBA W OCOOCHHOCTH NPHUCYIIM OTISIBHBIX KJIAacCaM KOJUIOWIHBIX
cucteM (ITAB), MHKpOreTeporeHHbIM CHCTEMaM (SMYJIbCUH, CYCIEH3WHU, IEHBI, MOPOILIKH,
aspozonn) (I1IK-1);

® ICIIOJI30BAaTh METOJBI 0€30MacHOro OOpalIeHUs] C XMMUYECKUMHU MaTepuaiaMd M BEIIeCTBaMU
(IIK-1);

®  CaMOCTOSITENIFHO paboTaTh C y4eOHOI, HaydyHOW M CIPABOYHOM JHMTEPATypOU MO XUMHYECKHM
mucturuHam (1TK-1).

Baangern:

® HaBBIKAMU HCIIOJB30BaHUS (YHIAMEHTAIBHBIX XHUMHUYECKUX 3aKOHOB M ECTECTBCHHOHAYYHBIX
3HAaHUI B MPOIECCE BBIMOJHEHHS HAyYHOTO MCCIIEJOBAHMS, a TAK)KE B CBOCH IMpOQecCHnOHATHHOM
nestenpaoctr (ITK-1);

e ocHOBamH XuMHH KoJutonaHbIX cucteM (TTK-1);

e  HaBBIKAMH PEIICHUS KOHKPETHBIX TEOPETUUECKUX U dKCIIepUMeHTaIbHbIX 3a1au (ITK-1);

e MeToJlaMHU TONy4eHHS JUOGOOHBIX 30Jiel  (IUCTIepPTallMOHHBIMU, KOHJCHCAIIMOHHBIMUA U
MENTH3AINH);

® METOJJaMU ONPENEICHUSI MOJIEKYJIIPHO-KUHETUYECKUX M ONTUYECKUX CBOMCTB JIUCIIEPCHBIX
CHCTEM.

IK-2. CiocoGeH MpUMEHSATh COBPEMEHHYIO ammapaTypy IpW NPOBEICHWH HAYYHBIX HCCICIOBAHUH, a
TaKXK€  COBPEMEHHBIE  TEOPETHYECKHE  IIPEICTaBICHUS  XUMHUYECKOM  HayKd Ul aHaIM3a
JKCIIEPUMEHTAIIBHBIX JIaHHBIX;
IIK-2.1. BnaseeT coBpeMEHHBIMU METOJIaMH UCCIIEOBAHUS XUMHUECKUX COSMHEHUH U MaTepHalioB;
MK-2.2. AHanu3upyeT ¥ HHTEPIPETUPYET pe3yJabTaThl XUMHUYECKOTO OKCIEpPUMEHTa Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKUX MPEICTABICHUN XUMUYECKON HAYK1
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYaOUIHICs TOJIKEH:
3HaTB:
TEOPETUYECKUE OCHOBBI COBPEMEHHBIX METOJOB MCCIEIOBAaHHS JHCIEPCHBIX CUCTEM H
MHTEpIIPETAINH MOTy4eHHBIX pe3ynbTaToB (I1K-2);
OCHOBHBIE HCTOYHMKHM W METOAbl IOWCKAa HayyHOH HH(MOpMalUU IO XUMHUU JUCIEPCHBIX,
kosutouaHbIxX cuctem (I1K-2);
Ymern:
AQHAIM3UPOBAaTh W HHTEPIPETHUPOBATH PE3YyJAbTAThl XHUMHYECKOTO HKCIIEPUMEHTA IOJY4ECHUS
KOJUIOMJIHBIX PacTBOPOB, onpeneneHus nosepxHoctHoro HaTsbkeHHs 1 KKM mist ITAB, Ha ocHOBe
COBPEMEHHBIX TEOPETHUECKUX MpeacTaBieHni xumudeckoi Hayku (ITK-2);
Biaagern.
HaBbIKAMU HCIIOJIb30BaHUS 0a30BBbIX 3HAHUN KOJJIOMAHON XUMHM U (PU3MKO-XUMHUYECKUX METOZOB
NPU HHTEPIPETALMH NOTy4eHHBIX pe3ynbraToB ([1K-2).



Huctumnmna «KostouaHas XuMusi» SIBISIETCS OCHOBOM Ui M3YYEHHSI €CTECTBEHHOHAYYHBIX
mucuuiuinH: «CTpoeHHe BEIIeCTBaY, «XUMHUYECKOe MOIU(HUIIMPOBAHUE IMOBEPXHOCTH», «XHMHUYECKas
TEXHOJIOTUS», «BBICOKOMOJIEKYISAPHBIE COSTUHEHUS.

[Ipu mpoBeneHNN yueOHBIX 3aHIATUN 00ECIeUnBAETCsl PA3BUTHE Y 00yUYaIOUIMXCS HABBIKOB KOMaH THOU

paboThl, MEXIMYHOCTHOW KOMMYHHMKALMHM, HPUHATHUS PEUICHUH, JUAepcKuX KadecTB. Mcmomb3yercs
IPOBEJCHNE HMHTEPAKTHBHBIX JICKIIMH, TPYNIOBBIX AWCKYCCHH, POJICBBIX HIP, MaTephajbl Ha OCHOBE
PE3YIbTATOB HAYYHBIX HCCHGI[OB&HI/Iﬁ, B TOM 4YHUCIC C YUYCTOM PCTHUOHAIBHBIX 0COOEHHOCTEN
npoeCCHOHATBLHOMN IeATEFHOCTH BBITYCKHUKOB M TOTpeOHOCTEl paboTonarenei.

O6H_[I/IM CpE€ACTBOM KOHTPOJIA ABJIACTCA BBCACHHASA B YHUBCPCHUTCTC 6aJ'IJ'IBHO-peI>iTHHFOBaH CHUCTCMa
OLCHKHU YCIICBACMOCTH CTYACHTOB HAITPABJICHHUA 6aKaJ1aBpHaTa.
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5. Coaep:xaHue ¥ yueOHO-MeTOAUYECKAS] KAPTA JUCHHILIAHBI

5 cemecTp Tabmuma 5.1
KosnuectBo Jluteparypa
AynuTopHBIC CamocrosiTenbHas paborta GaLIOB [...]
Howmep HaumeHnoBanue TeM (BOmpocos), 3aHSATHS, Yachl CTYIEHTOB
HEJeIH U3y4aeMBbIX 0 JJAaHHOH AHMCLUIIINHE Popmbl KOHTPOIA
Max
JTeK 120 Conepxanue Yacer Mun c
Ipeamer w 3amaun Hayku «KoJulowaHas XAMHD». Anresus u kore3usi. CMauvBaHue U Pa6ora ¢ yueOHOM [1]-[6];
TepMmoanHamuka MIOBEPXHOCTHOTO (8 pacrekanue. PaBHOBecue ¢a3 mpu JUTEpaTypo. [10]
1 [oBepxHocTHas »sHeprusi [mb6ca. IloBepxHOCTHOE 2 4 HCKPHUBIIEHHOW OBEPXHOCTHU pa3jena. 1 Bormpocsr k 13 2
HaTsDKEHHE. 3aBICUMOCTh SHEPIeTHUECKUX TTapaMeTpoB OCHOBHBIE METOIBI U3MEPEHHUS pyOexHoit !
MIOBEPXHOCTH OT TEMIIEPaTyphI. MOBEPXHOCTHOT'O HATSDKEHUS KHUAKOCTEH U KOHTPOJIBHOM
HOBEPXHOCTHO YHEPTHH TBEPJBIX TEII.
TepMoauHaMUKa MHOTOKOMIIOHEHTHBIX —CHCTEM C Merton Pebunnepa mis u3mMepeHus Pabora ¢ yue6GHO [1]-[71;
Y4eTOM IMOBepXHOCTH pasaena ¢a3. AmcopOous Ha MOBEPXHOCTHOTO HATSDKCHUS XKUAKOCTEH U JUTEPATyPOH. [8]
2 rpaHule  pasfgena K-k, ok-I.  IloBepxHocTHas 2 3 MOBEPXHOCTHON 3HEPIHU TBEPABIX TEIL. 1 Bonpocsl k 1,3 2
AKTUBHOCTb. Kanunnsprocts. Poib kanumispHbx pyOexHOi
SIBJICHUI B OMOJIOTHYECKUX CHCTEMAX. KOHTPOJIbHOM
MoHOMOJIeKyISIpHBIE MEXaHU3MBI ancopouum. MounexynsipHast afcopOIHs U3 pacTBOPOB, PabGora ¢ y4eOHOU [1-71;
YpaBHeHue n30TepMbI agcopoimn I'uboca. YpaBHEHHE N30TEPMbI MOHOMOJIEKYJISIPHOM JIMTEPATYPOH. [11-13]
3 2 4 agcopouun (JIarmropa), npaBuio 1 Bonpocst K 15 2
Pebunpepa. pyoexHO
KOHTPOJIbHOM
AncopOuus Ha TpaHUIIe pa3zieria TB-T, TB-K. Y paBHECHHE Ancop6uus 3nekTponuToB. COpOIHOHHBIE Bonpocet K [1-7];
n3oTepMbl  ancopbmmm  JIaHrMIopa.  AncopOums METO/IBI yIAJICHNSI TOKCHYECKHUX BEIIECTB pyOexHOi [12]
4 CWIBHBIX  3JEKTPOJUTOB,  HOHUTHL.  CyIIHOCTH 2 3 13 OpraHu3Ma. 1 KOHTPOJIbHOH. 15 3
xpomarorpadum. CamocTosTenbHas
pabora
Komnmonagnas xumus. [lpupoma, kmaccubukanus, DIIEKTPOKUHETHYECKUE SIBJICHMUSL. Pabora ¢ yueGHOI [1-7];
METOIBI TTOTY4eHUS JIACHEPCHBIX CHCTEM. Crpoenne wMunem B THUAPOPOOHBIX JUTEPATYPOH. [11]
5 MounekynsipHO-KHHETUYECKHE CBOMcTBa. bpoyHOBCKOe 2 3 KOJUIOMJHBIX CUCTEMAX. 1 Bonpocst K 1,3 2
nerokenne. Anddysus. pyOexHoi
KOHTPOJIbHOM
Ocmoc.  Cemumentauus. OnrTuyeckue  CBOMCTBa Koarymnsamus m1o(oOHBIX 3omei ITuceMeHHBIH TecT. [1-71;
6 JUCIIEPCHBIX CUCTEM. 2 3 2JIEKTPOJIMTAaMU. BiusHue TeMneparypsl U 1 Bompocs! k 13 3 [10]
r1y00KOTr0 JAaIn3a. Kunernka pyOexHoi ’
KOATyIISIIUH. KOHTPOJIBHOH
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CrpoeHne U DIEKTPUYECKUN 3aps)l KOJUIOMIHBIX VYcroiunBocTh THO(GOOHEIX KOJIIOMIOB C Pabora ¢ y4yeOHoM [1-71;
YaCTHIL. HOHHBIMH  aJICOPOIIMOHHBIMH  CIIOSIMH, JUTEPATYPOH. [12,13]
7 MOJIEKYJIIPHBIMU a7IcOpOIIMOHHBIMHI Bonpocst K 15 3
CIIOSIMH. pyOoexHoi
KOHTPOJIbHOMN
YCTOWYMBOCTE M KOAryJAILMs AUCIICPCHBIX CHCTEM. 3amuTHOE ~ JEHCTBHE  MOBEPXHOCTHO- Pabora c [1-9];
Bunsr  ycroifumBoctu.  DakTopsl  YCTOHUMBOCTH. aKkTHBHBIX Bemects, BMC. DOmynbscuu, ux y4eOHBIMU [13]
8 Koarymsiuuu 3omei 21eKTposuTaMu. KIIacCU(HKAIIHS, METOIBI TOTYUCHHSI. MOJICIIIMH. 13 3
Bomnpocet K !
pyOexHOi
KOHTPOJIbHOMN
9 IEPBASL PYBEXXHASI ATTECTALIAS (KOMIIbIOTEPHBIN TECT) 11 20
Kunernka  Kxoarymsimum — JHCHEPCHBIX  CHCTEM. HapMonexynspHast cTpyKTypa HOJIHMEPOB. Pabora ¢ yueOHOU [1-77;
leneobOpazoBanne. Kommongnas 3amuta. Teopun T'ubxocTh MaKpOMOJIEKYII. JIUTEPATYPOH. [10-13]
10 KOAryJsIIUu. Bompocst K 1,3 2
pyOexHOi
KOHTPOJIbHOMN
Kinacesl aucniepcHbIx cucteM. A3po30JH, CYCIEH3UH, ArperaTHsbie, (pa3oBble, HU3NUCCKUEC Pa6ota c [1-7],
9MYJIbCUH, UX CBOMCTBA. COCTOSIHUSI HOJIUMEPOB. PenakcarionHbie y4eOHBIMU [13]
11 nporeccs B nonmmMepax. [Tonstue o MOJICIISIMH. 13 2
MEXaHOXUMUH MOJTUMEPOB. Bormpocet K !
TepMorpaBUMeTpHUECKUI aHATIH3. pyOexHOi
KOHTPOJIbHOM
JlnoduneHble IUCHEpPCHBIE CHCTEMBI, O00pa30BaHHBIE JlucrniepCHOHHBIE U HETUCTIEPCHOHHEIE Pabora ¢ y4yeOHoOMU [1-9];
MHIE/UI000Pa3yIOIMMH [TOBEPXHOCTHO - aKTHBHBIMH B3aHMO/ICHCTBYS B MOJSIPHBIX U JIMTEPATYPOH. [14]
12 Bemectsamu (MITAB). HenoJsApHBIX (azax. KoHcranTa ["amaxkepa. Bonpocst K 15 2
IToBepXHOCTH pa3nena MexIy pyOexHO
KOHIGHCHPOBaHHBIMH (ha3aMH. KOHTPOJIbHOM
[onstue o BMC, knaccudukarmii. Coticrea BMC. Pabota anresum, ee cBA3b C CamocTosTenpHas [1-7];
XapaKTEPUCTHKAMU MEXMOJIEKYIISIPHOTO pabota. Bompockt [8-12]
13 B3anMojencTBuUs. ClloXKHast KOHCTaHTa K pyOexHO#H 15 3
I'amaxepa. [IpaBuno AHTOHOBA; yCIOBHA KOHTPOJIBHON

€ro NpUMMCHCHUS.
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MOJ'IeKyJIHpHLIe KOJUIOUJHBIE CHUCTECMBI (paCTBOpLI

3aBUCHMOCTH JTaBJICHHSI HAaCBIIICHHOI'O

Pabota ¢ yueOHOU

[1-71;

BMC). Habyxanue u pactBopernue BMC. JInorponHsie napa oT KpUBH3HbI IOBEPXHOCTU JUTEPATYPOH. [9, 11]
PAABI HOHOB. kunkoctd. 3akoH Tomcona (KenpBuHa). Bonpocst K
Kanmmisipaas kongeHcauus. Bousaue pyOoexHoi
14 2 3 JHCIEPCHOCTH Ha PaCTBOPHMOCTD 1 KOHTPOJBbHOM 1,3 2
TBEP/BIX YacTHI (3akoH ['m66ca-
OcrBanbaa-®Opeitamixa). [Iponeccs
N30TEPMUIECKOH IIEPErOHKH B
JIMCHEPCHBIX CHCTEMaX.
Bsi3kocTh M 0OcMOTHUECKHE CBOHCTBA pacTBopoB BMC. HanmonexynspHas cTpykTypa Pa6ora c [1-77;
OrpaHn4eHHas pacTBOPUMOCTh. DpakunOHUPOBAHHUE. KPHCTAJUIMIECKUX BBICOKOMOJIEKYIISIPHBIX y4eOHBIMU [8, 10, 12]
coenunaeHnil. CTpyKkTypHas MOJICTIAMH.
15 2 3 HEOIHOPOJHOCTh BEICOKOMOJIEKYISIPHBIX 2 Bompocst K 1,3 3
coeauHeHul. CTpoeHUe KPUCTAILIIUTOB, pyOexHOI
Jamernel, MOHOKPUCTAIIIOB, C(hepPOIIUTOB, KOHTPOJIBHOM
$bubpmI.
MembOpanHOE paBHOBecHe JlonHaHa. TepMoarHAMUKa MUIEILIO00pa30BaHHUS: Pabora ¢ yueOHOU [1-77;
[onmaneKTponuTHL. TerutoBbie 3P (eKTrI, SHTpONUiTHAS JIUTEPATYPOH. [10, 11]
npupoxa mumemuiodpazosanus [1AB B Bonpocst K
16 2 3 BOJHBIX pacTBopax. Jmarpamma ¢a3oBbIx 1 pyOexHOit 1,3 3
cocrosinuit; Touka Kpadra. Biausaue KOHTPOJILHOM
koHLeHTpauuu [IAB Ha cTpoeHue MULEeIT.
Ky KoKpHCTAIUINYECKHE CHCTEMBI.
Ycroitunocts pactBopoB BMC u ee HapyieHue. Kunernka xoarymsiuu. Teopus ObICTpoit Pabora ¢ y4yeOHoM [1-71;
3acrynaeBaHue. THKCOTPONHS H CHHEPE3HC. koarysanud (CMOTYXOBCKHI). JATEPATYPO. [10, 12, 13]
17 4 4 AHTaroHu3M 1 CUHEPrU3M B IeHCTBUH 2 Bormnpocet K 15 3
9JEKTPOJIUTOB Ha MPOLECC KOATYJISILIUHU. pyOexHOi ’
DnoKyIAIHSA, TeTePOKOATYISAINS, KOHTPOJBHOM
ajaryssys (onpeaeneHyst, IpuMepbl).
18 BTOPASI PYBEXKHASI ATTECTALIMS (KOMIIBIOTEPHBIN TECT) 11 20
Htoro 36 54 18 22 40
*Mpumeqanus

— Bce Bubl yueOHOM pabOThl MOT'YT MPOBOAUTHCS JUCTAHIIMOHHO HA OCHOBAHHMH JIOKAJIbHBIX HOPMATHBHBIX aKTOB.
— B menmsax peanmzariy HHARBUAYATHHOTO TOAX0Ja K OOYUCHHUIO CTYICHTOB, OCYIIECTBIISIONTNX YICOHBIN TPOIIECC M0 MHANBUAYATHHOW TPACKTOPHH B paMKax

WHIMBHTyaJIbHOTO Pa0Oouero IjaHa, U3ydyeHHe JaHHON TUCITMILTUHBI MOXET OCYIIECTBIISATHCS Yepe3 MHIUBUAYAIbHBIE KOHCYJIbTAIIMHA MPENOAaBaTENs OYHO, B YaChI
KOHCYJIbTAIINH, 1O DJISKTPOHHOU MOYTe, a TaKke ¢ ucrnonb3oBanueM Webex, miardopmbl aucrannnonHoro odyuenus Moodle, nuuHblli KaOHHET CTY/ICHTA Ha caite
COr'Y, apyrux anementoB JMOC COI'Y.
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6. OOpa3oBaTeIbHbIE TEXHOJIOTHH
I[HSI AOCTHUKCHUS INNIAHUPYCMBIX PE3YJILTATOB OCBOCHUA NUCHUIIIIMHBI, UCIIOJB3YHOTCA PA3JIMUHBIC

06p330BaTeJ'IBHBI€ TCXHOJIOTHH:

HUHTCPAKTHUBHBIX TCXHOJIOT PII>'I,

HETIOCPEICTBEHHO B XOJIE JICKITHH.

- TPAAMUHOHHBIE JIEKIUM U MPaKTHYeCKUEe (CeMMHAPCKUE) 3aHATHA C WCIOJIH30BAHHEM COBPEMEHHBIX
- JIEKUMSI-AMAJIOT — COJIEp KaHKe MOIaeTCs Yepe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYJEHT OJKEH OTBEYATh

- OHJIAIH-CEeMUHAP — Pa3HOBHUIHOCTH BeO-KOH(EpeHIMH, MPOBEACHNE OHJIANHH-BCTpPEed WA TMPe3eHTalni

yepe3 MHTEpHET B pexuMe peallbHOr0 BpeMeHH. Kaxknplii U3 y4aCTHUKOB HAaXOJUTCS Y CBOETO KOMITBIOTEpA
(cpemcTBa CBs3M), a CBSI3b MEXAy HUMH TOJUICpPKUBacTCs depe3 VHTEpHET MOCPEICTBOM 3arpyKacMoro
MPUIIOKEHUS, YCTAHOBJICHHOTO Ha KOMITbIOTEpE Kax1oro yuactHuka (Zoom, Webex, Skype u mp.);

Tpe60BaHI/IHMI/I " CHACT €€ MPCIOoJIaBaTelIto,

- AIOKJIaJl — CTYACHT I'OTOBUT KPATKOC COO6H1€HI/I€ 10 BOIIPOCY TEMBHI, 0(p0pMJ'IﬂCT pa60Ty B COOTBCTCTBHHU C

- BuIeokoHdepenuusa — ceanc BunacokoHdepenmcpssn (BKC) — 3To TeXHONIOTHS HWHTEPAKTHBHOTO

B3aMMOJICHCTBUS JBYX U 0OJiee Y4aCTHHKOB 00pa30BaTeNbHOrO IMpolecca sl oOMeHa HHpopMalueld B pealbHOM
pEKHME BPEMEHHU.

COI'Y npu ucnonp3zoBannu pecypcoB ObC, mpu nmpoBeeHNH aBTOMAaTU3WPOBAHHOTO TECTHPOBAHHS U T. 1.).

TexHoM0rHs YTEKTPOHHOI0 00yUYeHHs (peaanu3yeTcs Py MOMOIIHU IEKTPOHHON 00pa30BaTENFHONU Cpebl

No/ Tema Bup 3ansaTus Kou-Bo AKTHBHBIE HNHTepakTHBHBIE (POPMBI

I 4acoB ¢opmbr

1 Baenenue B xumuio | Jlekius 2 Jlekus-6ecena, Cait JMCTAaHIIMOHHOTO
KOJUIOMTHO-TUCTIEPCHBIX Jlexnus-auaaor oboyuerns ([O) COI'Y Ha
COCTOSIHUH BEIICCTB B TUTOTIA/IKE CUCTEMBI
MIPHUPOJIE. TepmonnHamMuka «MOODLE» o
MOBEPXHOCTHOTO CIIOSL. ceputke:http://Ims.nosu.ru /
[ToBepXHOCTHOE HATSKCHHE.

2 MouteKkyIsipHO-KUHETUUECKUE Jlexumsa 2 Jlexknms-6ecena, Cait IUCTAHLIMOHHOT'O
ceorictBa JIC. BpoyHoBCcKoe Jlexuus-auanor obyuenus ([10) COI'Y Ha
JIBUKEHHE. Huddysus. TUTOIIAIKE CHUCTEMBI
IIpupona, KaccuuKanys, «MOODLE» mo cchuike:
METO/IbI MOJTyICHHS http://Ims.nosu.ru
JUCTIEPCHBIX CUCTEM.

3 MOHOMOJIEKYJIIPHBIC Jlekuust 2 Jlekmusi-6ecena, Caiit JIUCTAHIIHOHHOTO
MEXaHU3MBI azicopouuu. Jlexuus-auanor obyuenus ([1O0) COI'Y Ha
YpaBHeHHe HU30TEPMBI TUTOIIAJIKE CHUCTEMBI
agcopbuuu I'mb6ca. Ocmoc. «MOODLE» 1o cchuike:
CenquMeHTaLHUsl. http://Ims.nosu.ru

4 VYceroituuBocth M Koaryisuus | Jlekuus 2 Jlexknus-6ecena, Caiit IUCTAHLIMOHHOT'O
JUCHEPCHBIX cHucTeM. Buabl Jlexnus-auaaor oboyuerns ([JO) COI'Y Ha
YCTOHYHBOCTH. ®daxTopsI TUTOTIA/TKE CUCTEMBI
YCTOHYHBOCTH. «MOODLE» mo cchuike:

http://Ims.nosu.ru

5 Buusinue snexrtponuroB  Ha | Jlekuus 2 Jlexuus-6ecena, Caiir JUCTAHLIMOHHOI'O
crpoenne  JIDC.  Meromasl Jlexuus-auanor obyuenus ([10) COI'Y nHa
OYHCTKHU KOJUTOMTHBIX TUTOIIAJIKE CHUCTEMBI
pacTBOpOB. Onruveckune «MOODLE» 1o
CBOMCTBA KOJUTOMIHO- cepuike: http://Ims.nosu.ru
JIUCTIEPCHBIX CHCTEM.

6 JInoduibHbIe nucriepcHble | Jlekuus 2 Jlexnus-6ecena, Caiir JIUCTAHIIMOHHOTO
CHCTEMBI, o0pa3oBaHHbBIE Jlexmust-rranor obyuerns ([{O) COI'Y Ha
MUIIEIUIO00Pa3YIOIIUMHU TUTOTIA/IKE CUCTEMBI
MIOBEPXHOCTHO - aKTUBHBIMU «MOODLE» o
Bemecteamu (MITAB). ceplike:http://lms.nosu.ru

7 Knaccel nucnepcnbix cucreM. | Jlekuus 2 Jlexnus-6ecena, Caiir JUCTAHLIMOHHOTI'O
Abspo3zonuy, CYCIEH3UH, Jlexuus-auanor oboyuenus ([O) COI'Y Ha
SMYJBbCHH, IICHBI, IOPOIIKH, TUTOTIA/IKE CUCTEMBI
HX CBOWCTBA «MOODLE» 1o

cepuike:http://Ims.nosu.ru

1 W3mepenne moBepxHOcTHOTO | Jlabopatophoe | 4 Jlexnus-6ecena, Caiir JIACTAHITHOHHOTO

14


http://lms.nosu.ru/
http://lms.nosu.ru/
http://lms.nosu.ru/
http://lms.nosu.ru/
http://lms.nosu.ru/
http://lms.nosu.ru/

HaTsDKeHHs. pacTtBopoB IIAB

METOIOM
Wzyuenue
MIOBEPXHOCTHOTO

OT TEMIEPATYPBI.

Pebunnepa.
3aBHUCHMOCTH
HATSDKEHUS

Jlexius-auanor

obyuenus (JO) COI'Y na
TITIOIIAIKE CHCTEMBI
«MOODLE» o

cebuike: http://Ims.nosu.ru

2 Omnpenenenne KoHIeHTpanuu | JlabopaTopHOe Jlexums-6ecena, Caiir JTUCTAHIIMOHHOTO
murnenoobpazosanus  (KKM). Jlexuus-auanor obyuenus (/10) COI'Y nHa
Wzydenne 3aBHCUMOCTH TUTOTIA/IKE CUCTEMBI
c=f(|n C). «MOODLE» mno ccbuike:

http://Ims.nosu.ru

3 Uzyuenue  amcopbumm  u3 | JlabopatopHoe Jleknusi-6ecena, Caiit JIUCTAHIIMOHHOTO
pacTBOpoOB Ha TBEPIIOM Jleknus-guanor ooyuenus ([1O) COI'Y Ha
aJicopOeHTe. AncopOrust TUTOIIA/IKE CUCTEMBI
CH3;COOH Ha «MOODLE» o
AKTHBMPOBAHHOM YTJIE. cepiike:http://lms.nosu.ru

4 Omnpenenenue KOHCTaHT a U N | IlpakTuuecoe, Jlexkums-6ecena, Caiit IUCTAHLIMOHHOT'O
B ypaBHeHHMH DpelHamnxa. | mabopaTopHOE Jlexmmsi-qranor oboyuerns ([O) COI'Y Ha
[Moctpoenue H30TEepPM TUTOTIA/IKE CUCTEMBI
agcopouum. «MOODLE» 110

cceuike: http://Ims.nosu.ru

5 [omyyenne 301 runpookcuna | JlabopartopHoe Jlexkums-6ecena, Caiit IUCTAHLIMOHHOT'O
xKejeza METOAOM THApPOIU3a Jlexmus-nuanor oboyuenusa ([1O) COI'Y Ha
XJIopuaa Keesa (. UTOIIA/IKE CHCTEMBI
OrmpeneneHue 3aIUTHOTO «MOODLE» o
yucia KpaxMama Ui 30015 cepuike:http://lms.nosu.ru
Fe(OH)g.

6 IMonyuyenne nuohoOHBIX 30l | JlabopaTopHOE Jleknusi-6ecena, Caiit JIUCTAHIIUOHHOTO
METOJIOM MEeNTHU3AIHH. Jlexuus-auanor obyuenus ([1O0) COI'Y Ha
Omnpenernenne CBOWCTB TUTOTIA/IKE CUCTEMBI
MTOJTYYCHHBIX 30JICH. «MOODLE» o

cceuike:http://Ims.nosu.ru

7 Koarymsiust 305151 Fe(OH)s ipu | Jlaboparoproe Jlexnus-6ecena, Caiir JTUCTAHIIMOHHOTO
nobaBiIeHUN 3JEKTPOJIUTOB. Jlexnus-auaaor oboyuerns ([JO) COI'Y Ha
Omnpenenenne mopora TUTOTIA/IKE CUCTEMBI
KOAryJsil[uy,  yCTaHOBJICHUE «MOODLE» o
npasuna [lyneie-Tap . cepiike:http://lms.nosu.ru

8 DneKTpUuecKue cBoiictBa | JlabopaTopHoe Jlexnus-6ecena, Caiit JIUCTAHITIOHHOTO
TH0(OOHBIX 30ei. Jlexmust-uanor ooyuenns  ([1O) COI'Y
Dnextpodopes. http://Ims.nosu.ru
DIEKTPOOCMOC..

9 Anresus u kore3usi. | JlabopaTopHoe Jlexnus-6ecena, Caiit JIUCTAHITUOHHOTO
CMauuBaHuE W pacTeKaHUe. Jlexuus-auanor obyuenus ([10) COI'Y Ha
KammnspHocTs. Pounb TUTOTIA/IKE CUCTEMBI
KaMWULIPHBIX ~ SIBIEGHUH B «MOODLE» mo cchuike:
OMOJIOTMYECKUX CUCTEMaX. http://Ims.nosu.ru

10 AncopOrust anektponutoB. | JlaboparopHoe Jlekus-6ecena, Caiir JUCTAHLIMOHHOI'O
CopOunoHHbIC METO/IbI Jlexuus-auanor ooyuernns  (JJO) COI'Y
yIaICHUSL TOKCHYECKHX http://Ims.nosu.ru
BEIIECTB U3 OpPraHu3Ma.

11 DIEKTPOKHHETUICCKUE JlabopatopHoe CemMuHap B HAJIOTOBOM
siBieHus. CTpOoeHHE MUIIE/UT B peKUME
THAPOGOOHBIX  KOJUIOMIHBIX
CHCTEMAaX.

12 3amTHOE nericteue | JlabopatopHoe Catit JO COI'Y Ha
ITOBEPXHOCTHO-aKTHBHBIX TUTOTIA/IKE CHUCTEMBI
BemecTB, BMC. DOMmynbcun, ux «MOODLE» mo cchuike:
KaaccupuKarms, METOJIBI http://Ims.nosu.ru
IOy YCHHUS

13 JucniepcuoHHBIC u | JlaboparopHoe CemMuHap B IHAJIOTOBOM
HEIUCIICPCUOHHBIC pexume

B3aHMOHeI7[CTBPIﬂ B TOJIAPHBIX
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1 HENOJISIPHBIX (ha3ax.

14 Pabora anmresmm, ee cBsa3p c | JlaboparopHoe | 2 I'pymmoBoe  ob6cyxaeHue;
XapaKTEePUCTUKAMH CHUTYaI[IOHHBIN aHAIIN3
MEXMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSL.

15 TepmoanHamuka Jlaboparoproe | 4 CemmHap B [MAIOrOBOM
MULEII000pa30BaHMs: pexumMe

muremioopasoanus [1AB B
BOJIHBIX pacTBOpax.

16 Anraronusm u cuHeprusMm B | JlaGoparoproe | 2 CemmHap B [MAlIOrOBOM
JIECTBUM DJIEKTPOJIUTOB Ha pexume
IIpolecc KOaryJsiiyH.
17 PyGexnas koHTponbHast | KommbroTepHoe | 4 Kommproteproe Brmonaenne
pabota Nel, Ne2 TECTUPOBAHUE TECTUPOBAHUE WHIUBUAYANbHBIX TECTOBBIX
3aJaHuN

3aHATHS C IPUMEHEHUEM aKTUBHBIX METO0B OOYUYCHHSI COCTABIISIIOT 36 4acoB (B MHTCPAKTUBHON
dopme), uro coorBeTcTBYET TpeboBanusiM (PI'OC.3++) mo Hanpasienuto noarotoBku 04.03.01 Xumus.

VHHOBaIMOHHBIE CIIOCOOBI M METO/IBI, HCIIOIb3yEMbIE B 00pa30BaTEILHOM IIPOIIECCe OCHOBAHbI Ha
WCTIOJIb30BAaHUU COBPEMEHHBIX IOCTIDKEHHMI HAayKW M MH()OPMAIIMOHHBIX TEXHOJOTHH, HAlpaBlIeHbl Ha
MOBBIIIICHUE KAauecTBAa MOJTOTOBKH ITyTEM pa3BUTHA Yy CTYJCHTOB TBOPYECKHMX CHOCOOHOCTEH W
CaMOCTOSITENTLHOCTH (METOABI TPOOJIEMHOTr0 OOYYEHHUsS, WCCIEAOBATEIILCKUE METO/ABI, TPCHHHTOBBIC
(bOpMBI, pPEeHTHHTOBBIE CHCTEMBI OOYy4YeHHs M KOHTPOJIA 3HAHUI W JIp.), HalleJeHbl Ha aKTHBU3AIHIO
TBOPYECKOTO TIOTEHIMATa W CAaMOCTOSITEIBHOCTH CTYIEHTOB M MOTYT pEaJIM30BBIBAThCS Ha 0Oasze
MHHOBAIIMOHHBIX CTPYKTYp (HAYYHBIX J1a0OPaTOPHiA, IEHTOB, MPEANPUATHIA U OpraHU3aui 1 1p.).

Ha 3aHSTHAX HCTIONB3YeTCsl HHTEPAKTUBHAS JT0CKA, MPOEKTOP. CTYyIEHTHI TOTOBAT MPE3ECHTALINH.

Jns OCTIDKEHMS IUIAaHMPYEMBIX pe3yibTaTOB O0ydeHHst B aucuuiuinHe «KommowmHas XuMus»
WCTIOJB3YIOTCS pa3IMYHbIe 00pa3oBaTeIbHBIE TEXHOIOTHU:

1. Ungopmayuonno-passusarowyue mexrnonocuu, HarpaBieHHbIC Ha OBJIAJ€HUE OOJIBIINM 3a11acOM
3HaHWi, 3aITOMUHAHKIE U CBOOOIHOE ONIEPUPOBAHIE UMH.

Hcnonb3yeTcst JEKIMOHHO-CEMUHAPCKUH METOJ, CaMOCTOSITEIbHOE HU3y4eHHE JIMTepaTyphl,
MPUMEHEHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CaMOCTOSITENIFHOTO TIOMOJHEHUs 3HAHWM,
BKJIFOYasl UCIOJIb30BAHNE TEXHUYECKHUX M 3JIEKTPOHHBIX CPEJICTB MH(OPMAIIIH.

2. [esamenvHocmHvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2Uu,  HANpaBICHHbIE  Ha
(dbopMHUpoOBaHUE CUCTEMbI MPOPECCHOHATBHBIX NMPAKTHUECKUX YMEHMH NpH MPOBEIEHUM HCCIeI0BaHUH,
00€ECTIeYNBAIOIINX BO3MOKHOCTh KAUECTBEHHO BBITIOJIHATH MPO(ECCHOHATBHYIO IEITEIBHOCTb.

Hcnonb3yeTcst aHanu3, CpaBHEHHE METOAO0B MPOBEAEHUS (U3UKO-XUMHUUECKUX MCCIIEJOBaHUM,
BBIOOp METO/Ia, B 3aBHCHMOCTH OT O0BEKTa MCCIIEIOBAHNS B KOHKPETHOW CHUTYAIlMH U €ro MpaKTHYecKast
peanu3arus.

3. Pazsusarowue npodieMHO-0pueHMuUpoBarHvle MexHoI02UY, HATIpaBIeHHBIE Ha (opMUpOBaHHE
U pa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIbHON aKTHUBHOCTH, CIOCOOHOCTH MPOOJIEMHO MBICIIUTH,
BUJIETh U POPMYIHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPENICTBA JISl UX PELICHUS.

Hcnonb3yroTcss BUAbI NMPOOJIEMHOT0 OOYYEHHUsS: OCBEUICHHE OCHOBHBIX MpPOOJIEM XUMHH
KOOP/JMHAIIMOHHBIX COCAMHEHUIH Ha JIEKIHMSIX, y4eOHbIe IMCKYCCHH, KOJUIGKTHBHAS MBICIUTEIbHAS
JesITeIbHOCTh B TPYIINAax MPU BHIIOJIHEHUH JOMAIIHUX Pa0doT, pelIeHne 3a7a4 MOBBIIIEHHON CII0KHOCTH.
[Ipr 5TOM WCHONB3YIOTCS TIEPBBIE TPH YPOBHS (M3 YETBIPEX) CIIOKHOCTH W CaMOCTOSTEIBHOCTH:
npoOJeMHOE U3JI0OKEeHHe y4eOHOro MaTepualia IperojaBaTelieM; CO3JaHue  IperojaBaTeseM
MPOOJIEMHBIX CHUTyallld, a 00y4aeMble BMECT€ C HUM BKIIIOYAIOTCS B WX pa3pelieHHe; MpernoaBareib
JUIIB CO37aeT MPOOJIEMHYI0 CHTYyallMio, a paspeualor e€ olOydaemble B XOJA€ CaMOCTOSTENbHOU
JEeSITeTPHOCTH.

4. JluuHocmHO-OpuUeHmupo8antvle mexHoi02uu 00yueHus, 00ECIeUnBaIIe B X0Je y4eOHOro
IpoIecca y4eT pa3iIudHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3/JaHNE HEOOXOIMUMBIX YCIOBUH JUIS Pa3BUTHS
UX WHAMBHUIYaTbHBIX COCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B Y4eOHOM mporuiecce. JIMUHOCTHO-
OPHEHTHPOBAHHBIE TEXHOJIOTHH OOYYEHHs pEaTu3yloTCs B pe3yibTaTe WHAMBUIYaTbHOTO OOIICHHUS
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npenoaaBareyid U CTyJCHTA MPU CAaUC KOJUIOKBHUYMOB, IIPHU BBITOJHCHHUU JOMAIIHHUX WHAWBUAYAJIbHBIX
SaHaHI/Iﬁ, Ha CXCHCACIIbHBIX KOHCYJIbTalluAX.

Ne/ | Tema Bun Koa-Bo AkTHuBHBIE (OPMBI HNurepakTuBHbIE
n 3aHATHA 4acos (¢hopmbl
1 | Bce nexkumonnele  3aHATHs | Jlekuus 36 MonenupoBaHue CemuHap B
MIPOBOJATCA C HCIONb30BaHHEM KJIaCTEpOB u 61oka JTUAJIOTOBOM
UHTEpakTUBHON  mgocku. [na MPOOJIEMHBIX  BOIIPOCOB. pexume
KXol JIeKIUH IMOATOTOBIIEHA Hcnonp3oBanue MynbTu-
MYJIbTUMEUIHAS IPE3EHTALUS MEIUUHBIX  TEXHOJOTHM.
OOyueHne Ha  OCHOBE
OTIBITA. Ob6cyxaeHne
pE3yJIbTATOB BBIIOIHCHUSA
JOMAIITHUX 3aJaHUN
2 | IToBepXHOCTHBIC SIBIICHHS B Jlabopatop- 54 [lepcriekTHBHO — XuMudecKuit
JUCTIEPCHBIX CUCTEMaxX HBIE olepexaroliee 00ydeHue. | HKCIEPUMEHT.
(M3MepeHHe OBEPXHOCTHOTO 3aHATHUSL OOy4eHune Ha OCHOBE Pabora B masnbIx
HATSHKEHUS] METO/I0M onbiTa. OOCYyKIeHHE rpyImnmnax.
Pebunnepa, usydenue pe3yapTaToB BHIONHEHUs | MccnenoBaTenscku
3aBUCHMOCTH ITIOBEPXHOCTHOI'O JIOMAILHUX 3aJaHUN. 1 MeToq.
HAaTSDKEHHSI OT TeMIIepaTyphl, Baun-urpsl.
onpenenenne KKM); JuckyccruoHHbIE
[Momyuenne u koarynsaus TEXHOJIOTHH:
mo(oOHBIX 301eH (cTpocHHe MO3TOBOM MITYpM,
30JI€H, ONpeieNICHHe opora KEHC-TeXHOJIOTHS,
KOaryJsun); TEXHOJIOTHUS
DNeKTpuYecKre CBOMCTBa CHUTYaI[IOHHOTO
JUCTIEPCHBIX CUCTEM aHau3a.
(aextpodopes, onpeneneHue
3eKTpohOpETHICCKON
TIOIBMDKHOCTH 30J1€H).

7. YueOHoO-MeToANYeCKOe o0ecniedeHUEe CAMOCTOATEIbHOM padoThl

[lenbto camMOCTOSITENTBHOM pabOThl CTYIEHTOB SBIsIETCA: (POPMHUpPOBAHUE CIOCOOHOCTEH K
CaMOCTOSITEIbHOMY TIO3HAHUIO M OOYuYeHHIO, IOMCKY JIUTepaTypbl, 000OIIEHHIO, O(GOPMIICHHIO H
MPEACTABJICHUIO ITOJTYUCHHBIX PE3YJIbTATOB, UX KPUTHYCCKOMY aHAJIN3y, TIOUCKY HOBBIX U HCOPANMHAPHBIX
pEILIeHNI, apryMEHTUPOBAHHOMY OTCTalBAaHUIO CBOUX MPEIJIOKEHNN, YMEHUH ITOATOTOBKH BBICTYIUIEHUN
U BEJICHUsI TUCKYCCHM.

CaMmocrosiTeibHasi padoTa CTyAeHTOB no aucuuiuinHe «KoJutouaHas XUMHsS» CIIOCOOCTBYET
0osee MIyOOKOMY YCBOCHHMIO M3y4aeMoro Kypca, (OpMHpyeT HaBBIKHM HCCIIEOBATEIbCKON paboOThI 1O
npobiaemMaM 0e30MacHOCTH YesloBeKa B cpesie OOMTaHMs, OPUEHTUPYET CTYACHTAa Ha YMEHHME NPUMEHATh
MOJIYUYCHHBIC TCOPETUUCCKUEC 3HAHWA HAa IIPAKTUKE X IIPOBOJUTCA B CICAYIOINUX BUAAX!

e [IpopaboTka JIEKIIMOHHOTO MaTepuaa.

e [loaroroBka k 1a00opaTOpHBIM paboTam.

e [IpopaboTka W  KOHCIEKTHPOBAaHUE

CaMOCTOSITEJIbBHOMY U3Y4YEHHIO.
e [loaroroBka K AK3aMeHY.

TEM, PCKOMCHIOBAHHBIX npenoaaBaTeiicM K

Opranuszanusi CaMmoCTOATEIbHOI padoThI.

CamocTtosTenpHass paboTa cTyaeHTOB mno aucuuiminHe «KommowaHas Xumus)y BKITIOYAeT
BBITIOJTHEHUE JOMAITHUX 33JaHUM K KaXI0My JIabOpaTOPHOMY 3aHATHIO, K PYOEKHBIM TECTUPOBAHUSAM U
K UTOTOBOMY 3a4eTy. 3a/IaHus COIEpkKAT YCTHYIO OATOTOBKY MO TEOPETUUECKUM BOIIPOCAM, MOJTOTOBKY
JTOKJIAT0B K HeKOTOpI)IM 3AHATHUSIM I10 BBI6paHHOI>’I NN npennomeHHoﬁ CTYJIGHTOM TEeME.

JlocTyn K METOIMYECKMM MarepHajaMm JUisi OOECIeYeHHs CaMOCTOSATENIbHOW pabOThl CTYACHTOB
oOecrieunBaeT qUCTaHIIMOHHA tuiomagka cucreMsl «MOODLE.
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CamocTtosiTennbHas paboTa CTYIEHTOB, TPEAYCMOTPEHHAass y4eOHBIM IIJJaHOM, JOJDKHA
COOTBETCTBOBAaTh 0Ooyiee IIYOOKOMY YCBOGHHIO H3y4aeMoro Kypca, (OpMUpPOBaTh HaBBIKU
HCCIIeIOBATENILCKON PaboThl U OPUCHTUPOBATH CTYJCHTOB Ha YMEHUE MIPUMEHSITh TCOPSTUUECKUE 3HAHUS
Ha IpaKTHKE.

3amanust s CaMOCTOATEIBHOW PabOTHI COCTABISIOTCS MO pa3jeliaM M TeMaMm, IO KOTOPHIM He
MIPEIyCMOTPEHbl ~ ayJUTOpPHBIE  3aHATHs, JUO0 Tpeldyercs JOMOJHUTENBHO MpopaboTaTh H
MPOaHATM3UPOBATh PACCMATPUBACMEBIN MpEIoiaBaTeeM MaTeprall B 00beMe 3aIUIAaHUPOBAHHBIX YaCOB.

3aaHus IO CaMOCTOSITENIbHOM paboTe MO JUCIUILTUHE MOTYT ObITh CIEAYIOIIUX BHUJIOB:

e  KOHCIIEKTUPOBAHHE MEPBOMCTOYHUKOB U JIPYrol y4eOHOM JTUTEPATYPHL;

e npopaboTka ydeOHOTO Marepuaja (110 KOHCIEKTaM JICKIIUH y4eOHOW M HaydyHOH JuTeparype) u
MOJrOTOBKA JIOKJIA/I0OB HA CEMHHApax U MPAKTHUECKUX 3aHATUAX, K YYaCTHUIO B TEeMAaTUYECKUX
JTUCKYCCHSIX U JICTIOBBIX HT'PAX;

e paboTa ¢ HOPMATUBHBIMH JOKYMEHTAMH M 3aKOHOJATEJIbHOM 0a30il; mOUCK M 0030p HAy4YHBIX
MyOIUKAIU U 3JIEKTPOHHBIX KCTOYHUKOB MH(OPMAIINU, TTOJITOTOBKA 3aKIIFOUEHUS TI0 0030DY;

e  pCIICHHWE 33J1a4, BHIMOJTHCHHUE YIIPAKHCHHIA,

e paboTa ¢ TeCTaMH M BOIIPOCAMHU JIJISi CAMOIIPOBEPKU;

® aHaJ W3 CTATUCTUYCCKUX U (PAaKTUYECKHMX MATepUaoB, COCTAaBJICHHE BBIBOJIOB Ha OCHOBE
MIPOBEJICHHOTO aHAIM3a | T.]I.

CamocTtosTenbHas padoTa MOJDKHA HOCHTh CHCTEMAaTHYECKHH XapakTep, ObITh HMHTEPECHOU U
MIPUBJICKATEIILHOM JIJISI CTYICHTA.

Pe3ynbrarhl caMoCTOSTENbHON paboThl KOHTPOJIUPYIOTCS MpernojaBaTelieM U YYUTHIBAIOTCS MpU
aTTectaliuu  cryneHta (dk3ameH). [Ipw 3TOM MPOBOIATCS: TECTUPOBAHUE, OKCIPECC-OMPOC Ha
CEMHHAPCKUX U MPAKTUYECKUX 3aHITHIX, 3aCIyIINBaHKE T0KJIa10B, MPOBEPKa MMUCbMEHHBIX paboT U T.J.

CamocTtosiTennbHas padboTa CTyAeHTOB To aucnuiuinHe «KoymowgHas XHMHS» BKIIOYACT
BBITIOJTHEHUE JOMAITHUX 3aJaHUM K Ka)KIOMY MPAKTUYECKOMY 3aHITHIO. 3a/laHusl COJEp’KaT YCTHYIO
MOJITOTOBKY TIO0 TEOPETHYECKHM BOIPOCAM, PEIICHUS TEeMaTHYECKHX 3a7ad 10 pas3jeliaM, MPOIHCH
1ab0paTOPHBIX 3aHITHA.

CamocTtosTenpHas paboTa CTYACHTOB BKJIIOYACT BBIMOJIHCHHWE JIOMAITHUX 33JaHUN K KaxJIOMy
MPaKTUYECKOMY U JTa0OpaTOpHOMY 3aHATHIO. 3aJaHus COAEP)KaT KaK MHCbMEHHBIE BOMPOCHI M 3aJauH,
TaK ¥ YCTHYIO TOJTrOTOBKY IO TEOPETUYSCKUM Bompocam. /[ MOATOTOBKH K 3aHATHSM CTYACHTHI
MOJIB3YIOTCA Y4eOHMKAaMH M Y4eOHBIMH TOCOOMSMHM, YKa3aHHBIMH B CIHCKE PEKOMEHIOBAaHHOM
JUTEPATYPHI, & TAK)KE UHTESPHET-UCTOUYHUKAMU. Bce MEeToIuYIecKie MaTepratbl IPEICTABICHBI B CHCTEME
nuctannuoHHoro ooyuenus COI'Y.

BOHpOCBI n TEMBbI, OTBOAHMMBIC Ha BBIIIOJITHCHUC CaMOCTOSITEIIbHOU pa6OTLI 110 JUCHUIINIMHE, a TaK¥XKEC
KPUTEPUH OLICHUBAHUS 110 KXKIOMY BHIY paOOThI cosepkarcs B paszaeine 8 PIT/I.
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8. OueHoYHBbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH, PyOe:KHOi aTTecTallMl U
MPOMEKYTOYHOM aTTecTAluM Mo uToraMm ocBoenus aucuuminnasl (IK-1, IK-2).
Buabl KoHTpOJIsA
PaGouass mporpamMma mnpeanonaraeT TEKyIIUi, MPOMEXYTOUYHBIH U MTOTOBBIM BUABI KOHTPOJS: OINpPOC,
IIPOBEPOYHBIEC MUCEMEHHBIE PA0OTHI IO TEMaM; 3K3aMeH.
[IpoBepouHbie MUCEMEHHBIE PAaOOTHI MPOBOAATCS BO BpEeMs MPAKTUYECKUX 3aHATHM, IO BOMpOCAM W3
MIepeyHs BOMPOCOB ISl MOATOTOBKH K 9K3aMeHY (CM. HIXKE).
Metoauka ¢popMHUpPOBaHHS Pe3yabTHPYIOLIEH OLEHKHU

MuHUMaIbHOE KOJIWYECTBO OaylioB, KOTOPOE CTYACHT MOKET HaOpaTh B XOJI¢ M3yUeHHUs Kypca s
MOJIYYEHUS TIOJIOKUTENbHOU omeHkH, — 50; makcumanbaoe — 100. bamibl ckiaapiBaloTCS U3 CIEAYIONUX
MOKa3aTeseil: 3a peryspHbIe BBICTYIUICHUS HA CEMHHAPCKUX 3aHATHIX — J0 20 OalioB 3a KaxabIid
pyOex; 3a TectupoBanue — 10 15 6amuioB Ha KaxaA0H pyOekHON KOHTPOJIbHOIM; 10 30 6aiioB Ha YCTHOM
OTBETE 3K3aMEHa.

Tekymnii KOHTPOJIb 3HAHWKW MPOBOJMTCS IYTEM OLICHKH BBIIIOJIHEHUS MUCbMEHHBIX 3aJaHUN K
MIPAKTUYECKUM U Ja00paTOPHBIM 3aHATHIM, a TAKKE YCTHBIX OTBETOB HA MPAKTUYECKUX 3aHATHUSAX.

OLieHOYHBIE CPEICTBA Uil TEKYIIEro KOHTPOJS YCIEBAEMOCTH, MPOMEXYTOYHOW aTTECTALMH IO
WUTOraM OCBOCHMS JUCLUILIMHBI.

OueHUBaHUE CTYJEHTa B XOJI€ TEKYIIEro KOHTPOJS YCIIEBAEMOCTH OCYLIECTBIISIETCS UCXOIs U3
BBITIOJTHEHUS BCEX BUJIOB CAMOCTOSTEIHHON PaOOTHI.
IIkana cooTBeTCTBHUS NATHOAIBHOM CHCTEMbI OIIEHHBAHMS ¢ KOJIMYE€CTBOM HA0OPaHHBIX

02JUI0B M0 UTOraM TEKYIIEro KOHTPOJIsl YCIIeBAeMOCTH

Bun pabotsr KomnyecTtBo 0ayuioB, COOTHECEHHBIX € oOwIeH
OIIEHKOM MO BCEM BWJIaM BBITIOJTHEHHBIX Pa0oT:

0-3 — «HEYIOBIIETBOPUTEIHLHOY;

4-9 — «y/IOBJIETBOPHUTEIHHOY;

10-15 — «xoporoy;

16-20 — «oTIu9IHOY.

PabGora Ha 1abOpaTOPHBIX 3aHATHUIX 0-10
(ycTHBIE ~ OTBETBI, YydYacTHE€ B  OIpPOCE,
Jiasore).

BelinosiHeHHE KOHTPOJIBHBIX 3aJIaHUM, 0-10

caada oOpMIIEHHBIX J1a00paTOPHBIX paboT

Hroro tekymuit KOHTPOJIb 0-20

Pabouas mporpamma mpeaycMaTpUBAEeT MPOBEIACHUE JIGKIIMOHHBIX M JIAOOPAaTOPHBIX 3aHATUH, a
TaK)Ke CJIETYIOIIKEe BUbI paboT: CaMOCTOSTEIbHYIO PA0OTY CTYJEHTOB 10 MOJArOTOBKE YCTHBIX JOKJIAJ0B U
00CyX/IeHUH 110 TeMaM TUCHMIUIMHBI - pabOTy B aKTUBHON M HHTEPAKTUBHON (opMax.
PaGouas nmporpamma npeznonaaraeT TEKyIUi 1 MPOMEKYTOUHbINH KOHTPOJIb 3HAHUH.
@®opmbl padoOThI: JEKIMH, YCTHBIE OMPOCHI, KOHTPOJIbHbIE paObOThl, CAMOCTOSATENIbHBIE PabOTHI
(uTeHue TuTEpaTypshl, padboTta B ONOINOTEKE, TUCKYCCUH).
Buabl koHTpoOJs: Tekymuid (Ha J1a0OpaTOPHBIX 3aHATUAX), MPOMEXKYTOUHBIA (MOIyJIbHOE
TECTUPOBAHNE), HTOTOBBIN (3a4eT B 6 CEMECTpE).
Texymmii KOHTPOJIb — 3TO HENIPEPHIBHO OCYLIECTBIIIEMbIII MOHUTOPUHT YPOBHS YCBOEHUS 3HAHUI
u (GopMHpoBaHMS yYMEHUI W HaBBIKOB B TEUEHHE CeMecTpa WM ydeOHOro rojaa. Tekylmuil KOHTPOJb
3HaHW, YMEHUM M HAaBBIKOB CTYJCHTOB OCYILECTBIISETCS B XOJA€ YUEOHBIX (ayJUTOPHBIX) 3aHATHM,
IIPOBOAMMBIX 10 PACIIMCAHUIO.
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dopmMaM# TEKYIIETO KOHTPOJs BBICTYMAIOT Kopomkue (00 15 muw.) 3a0aHusi, BBIIOTHSIEMBIC
CTYJACHTaMHU B Hayaje JICKIIMU C IEJIbI0 MPOBEPKH HAIWYHSI 3HAaHUI, HEOOXOAUMBIX ISl YCBOEHHUSI HOBOTO
MaTepuaia Wi B KOHIIE JIEKLIUU JIJIsl BBISICHEHHUS CTEIIEHH YCBOEHUS U3JI0KEHHOIO MaTepuaa.

Tekymuil KOHTPOJIb 3HAHUI MTPOBOJIUTCS IYTEM OLEHKH BBIIIOJIHEHHS MUCbMEHHBIX 3aJaHUN K
MPAKTUYECKUM 3aHSTHUSIM, a TAK)KE YCTHBIX OTBETOB HA IMIPAKTUYECKUX 3AHSITHUSIX.

PyOexHbIil KOHTpPOJIb OCYIIECTBIsETCA MO Oojiee WM MEHEee CaMOCTOSTENBbHBIM pas3fjeliaM —
y4eOHBIM MOJYJSIM Kypca M HPOBOIUTCS MO OKOHYAHWM M3YYECHMs MaTepuana MOAYJs B 3apaHee
YCTaHOBJICHHOE BpPEMSI.

PyGexxHBIi KOHTPOJIb IPOBOIUTCS C LENBI0 ONPEACTICHNs] KaueCTBa YCBOCHUS MaTepHalia y4eOHOro
MOAyJiA B 1IesioM. B TeyeHue cemectpa NpoBOAUTCS JBA TAKUX KOHTPOJBHBIX MEPOIIPHUITUS MO rpaduKy.

[IpoBepka kauecTBa yCBOCHUS 3HAHUM OCYLIECTBIISIETCS HE TOJIBKO B YCTHOM, HO U B MIUCbMEHHOM
dopme. [IpoBenenue pa3Hbix 1o GopMe U 0 0ObEMY YCTHBIX U MUCBMEHHBIX PabOT AUCHUILITMHUPYET
CTy/eHTa, NaéT MPEenoJaBaTeIi0 OCHOBAHUS Ui OObEKTUBHOW OIICHKH 3HAHUN KaXKAO0TO CTYACHTAa IpU
BBIBEJICHUHM CyMMapHOTro Oaisa, MO3BOJSET CTYIEHTY MPEICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUU IO
IIpeIMETY, YBUIETh CBOM CUJIbHBIE U CI1a0ble CTOPOHBI, YTOOBI YUECTh UX IPH MOJATOTOBKE K 3a4ETY.

Busibl TeKyniero KOHTpoJs:

a) yCTHBIN (DPOHTAIBHBIN WM WHAWBHUYAIBHBIA OMPOC;

0) MUChbMEHHAs1 CAMOCTOSTEIIbHAs padoTa;

B) YCTHO€ M3JI0)KEHUE COJIEPKaHUsl IPOYMTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;
I') YCTHOE BBICTYILIEHUE TI0 TEME OO0CYKIACHHUS.

IIpoMeXkyTOYHEIN KOHTPOJIb

JucuumnnuHa pa3buTa Ha MOAYJIH, KOTOpBIE MPEACTaBISIOT CO0O0Il JIOTMYECKU 3aBEpIlCHHBIC
gactu pabodeld MporpaMMbl Kypca W SIBISIOTCS TEM KOMIUIGKCOM 3HAHUHW M YMEHUH, KOTOpPBIE
MOJIEKAT KOHTPOJIIO.

KoHTposib ocBoeHust MOJTyJiel BKIIIOUAET B C€0sI BBINOJIHEHHUE MMCbMEHHBIX KOHTPOJIBHBIX padoT,
MPeIyCMOTPEHHBIX paboyveil MporpaMMoil TUCIUTUTHHEIL.

B koHme cemectpa mNpOBOAMTCS KOHTPOJIBHOE MEPOIPUSATHE, BKIIOYAONIEE KOHTPOIb
MOCTIETHET0 MOJYJIS JUIsl BCEX CTYJEHTOB U KOHTPOJIb, KOTOPBIH MPOXOAAT 00s3aT€IBHO T€ CTYJCHTHI,
KOTOpbIE UMEIOT 33JJ0JDKEHHOCTh IO MPOIIIBIM MOIYJSAM, a TakKe Te, KTO JKelaeT yJIy4ylIMTh CBOM
PEUTHUHT.

[IpoMexyTOUHBII KOHTPOJIb OCYILIECTBISETCS 10 OAJTbHO-PEUTUHIOBON CHUCTEME.

Metoauka ¢popMUpOBaHHs pe3yabTHPYIOLIEH OLEHKHU
Hrorosas OLeHKa CKIAIbIBACTCS KaK CPEIHEB3BEILIEHHAs I10 PE3YJbTaTaM BCEX OLEHUBAEMBIX
paboT Ha MPOTSHKEHUU CEMECTpa, KyJia BXOJAT MOCeIeHne JeKIUN U 1a00paTOPHBIX 3aHITHM, OTBETHI
U JIOTIOJTHEHUS Ha JaOOpaTOPHBIX 3aHATHUSAX, KOHTPOJIbHbIE paOOThl (KOHTPOJIbHBIE CPe3bl M0 UTOraM
MOJIYJIST).

IIpoMe:KyTOYHBI KOHTPOJbL - WMTOrOBas OLEHKA 3HAHUM CTYAEHTA, OCYLIECTBIISETCSA I10
HaKOMUTEJIbHON cHCTeMe CYMMHpPOBAaHUEM OaUIOB, MOJIYYEHHBIX B IMPOIECCE TEKYIIEro U pyOex HOro
KOHTpPOJIAL.

dopmMa IPOMEKYTOUHOTO KOHTPOJIS — 3a4eT.

[IpoBeaeHnE TEKYILIEro U MPOMEXYTOYHOIO KOHTPOJIS 110 JUCLHUIIINHE OCYIIECTBIIAETCS B COOTBETCTBUU
¢ Monosxennem COI'Y .

BanjibHas CTPYKTYpa OleHKH

Makc. xoiI-
Dopma KoHmpona
BO OaJII0B
Texymas olleHKa CTy/IEeHTa B TeueHue 1-8 HeJlenu COCTOUT U3: 20
* BelnosiHEeHUs 3aJaHN Ha TPAKTUYECKHUX 3aHATHUSIX 10

! TTonoxxeHue 0 TEKyLIEM KOHTpOJE YCIEBAEMOCTH M IIPOMEXKYTOUHOH aTTeCcTalud O0y4arolUXcs 10 00pa30BaTelbHBIM
IporpaMmaM BBICIIET0 00pa3oBaHMs — MporpamMmaM OakaixaBpuara, Maructparypsl u cnenuanutera B COI'Y.(B mocneanei
penaxuuu ot 08.07.20 r. IIp.Ne 173)
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¢ BLInmostHEHNA JOMANTHUX 3aJaHui 5
* CaMOCTOSITETTbHBIX padoOT 5
1-51 pyOexxHast nucbMeHHast KOHTPOJIbHas paboTa 15
Texymias oneHka cTyfenTta B redenue 10-15 Heenn cocTouT us: 20
* BoinosnHeHus 3aJaHuil Ha MPAKTUYECKUX 3aHATUSIX 10
¢ BrimoHeHNs JOMAaNIHUX 3aJaHnui 5
* CaMOCTOSITETTbHBIX padoT 5
2-51 pyOexkHas TUCbMEHHAasi KOHTPOJIbHAs paboTa 15
Hroro 70

MeTtoauka GOpMHPOBAHMS Pe3yJIbTHPYIOLIEH OLEHKH .2

B xozie Texy1iero KoHTposs cTyeHThl MOryT Habpars 0-70 Ganios:

1 —s1 pyOexkHasI aTTeCTAlMA -MAKCHMAJIbHO 35 0a/1710B; U3 HUX:

Or 0 mo 15 GamnoB (pyOexHas arrecTanus) — TecTHpoBaHue B IeHTpe TectupoBanusi COI'Y wnm
VKa3bIBACTCS WCIOJIb3yeMasi TPH W3YYCHUM JaHHOW JUCHHMIUIMHBI Qopma (muchMeHHas pabora,
KOJIJIOKBHYM, 3CCE U T.11.);

Or 0 no 20 OGamnoB(Tekymas OICHKA) — aKTHBHAs paboTa 3a JAHHBIA IEpuoJ Ha CEMHHAPCKHUX
(MpaKTUYECKUX ) 3aHATHUIX

2-51 pyOeKHAsI ATTECTAIMSA — MAKCHMAJILHO 35 0a/JI0B; U3 HUX:

Ot 0 110 15 GannoB(pyOeskHas arTecTalus) — TeCTHpOBaHUE B ieHTpe TectupoBanus COI'Y;

Ot 0 10 20 GanioB (TeKylas OlIEHKA)— aKTUBHAs paboTa 3a JaHHbIM [EpHol Ha CEMUHAPCKUX
(MpaKTUYECKUX ) 3aHATHUIX

[IpomekyTOUHBIN KOHTPOJIb:

Jljas a3x3aMeHa:

3a ycTHBIN OTBET Ha 3Kk3aMeHe cTyAeHT norydaer 0-30 6ayos.

CTyneHThl, TOMYYMBIIME B XOJA€ TEKYIIEro W pyOekHOTro KOHTpojis 50-56 0aiioB aBTOMaTHYECKH
MOJIY4aloT «3a4yeTy.

PesynbTHpyromas orieHKa ckiaabBaeTcs mo coorBercTBytomeit bPC gopmyre.

IIxkaja UTOroBO#M aKaAEMUYECKOH YCIIEBAEMOCTH CTY/ACHTOB 110 JUCHHUILINHE

Cucrema ouenok COI'Y
Cymma 6annoB Hazpanue HUucnoBon 5KBUBAJIEHT
86 - 100 OTJINYHO 5
71-85 XOpOIIIO 4
50-70 YJIOBJIETBOPUTEIBHO 3

2B coorserctu ¢ INonoxkennem o BPC oreHuBanus 00y4arommxcs O4HO GOpMBbI 110 06pPa30BaTENLHBIM TPOrPAMMaM
BBICIIEro 00pa3oBaHust — porpamMmmam Oakanaspuara u crierpanutera B @I'5OY BO COTI'Y (ot 05.03.2018 ., p.Ne 47)
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Ilepeyennb KOHTPOJILHBIX Bonpocos k 3k3ameny (IIK-1, ITK-2)

1. OcHoBHBIE 3a7a4d KOJUIOMOHOM XuMHH. KoIuuecTBeHHas XapaKTEPUCTHKA JHUCIEPCHBIX CHCTEM.
Knaccudukarmms mo pazmMepy 9acTul (JUCTIEPCHOCTH).

2. Peonornyeckue cBOHCTBa CBOOOAHOIUCIIEPCHBIX cUCTeM. Y paBHeHUsI HpioToHa 1 DiHIITEHHA.

3. YtoOsI BbI3BaTh Koaryisiimio 10 mz 30515 ruapokenaa xenesa (I11), B kaxaoM cirydae moTpedoBaioch MPHIHTS:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 u pactBopa NazS0s 1 13,5 mn 0,001 1 pactopa Ks[Fe (CN)s]. Onpenenute
3HAK 3apsiJia YacTHUI] 30J1 U BEIYUCIUTE MOPOT KOATYJISIMN KaXK0TO IIEKTPOIIHTA.

4. Knaccudukanus AUCIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSIHHIO (ha3, 0 B3aUMOACHCTBUIO MEKAY YaCTHLAMH
TUCTIEPCHOM (ha3, 1o CTETICHH B3aUMOACHCTBHUS AUCTICPCHOM (ha3bl C MUCIIEPCHOM CPeIOi.

5. Kunernka 6picTpoii koarymsmuu. Teoprss CMOITyXOBCKOTO.

6. BiusiHue KOHIEHTpaluy, TEMIIEPATyPhl U 3JIEKTPOIUTOB Ha 3aCTyJHEBaHUE KeJIaTHHA.

7. O0mas xapakTepUCTHKA KOJUIOUIHBIX CUCTEM M METOMBI UX MOIY4EHHUS.

8 ObpazoBaHre THOPOOHBIX TUCTICPCHBIX CUCTEM IPH ITHUCIICPTHPOBAHNH; IIPOIECCH AUCTICPTUPOBAHNS B TIPHPOJIC
U TeXHUKE.

9. KakoB MexaHH3M cTaOWIM3allMU AMYJIbCUI NMOBEPXHOCTHO-aKTUBHBIMH BelnecTBamMu? Paz0Oepure Ha mpumepe
9MYJbCUIl TUIA M/B B IPUCYTCTBUM IMYJIBIaToOpa 0JieaTa HaTPHSL.

10.IloBepXHOCTHOE HATSDKEHHE OJHOKOMIIOHEHTHBIX JKUAKOCTEH. JlUClepCHOHHBIE M HEIUCIIEPCUOHHBIE
B3auMozeiicTBus. PaboTa Koresuu.

11. Crabunmsanys smynscuil u obpamenue ¢as. [Ipuanun nogdopa smynsraropos. KoanecieHrws.

12. Kakoe sBeHME Ha3bIBAETCS THKCOTpomnuen? B KakmxX KOJTOMIHBIX crcTeMax oHO Habmomaercsa? Ilpu kakmx
ycIoBUsX?

13. Crpoenne Munemisl THAPOPOOHOTO 30i. BnusHUE KOHIEHTpAMH W TPUPOIBI  DIIEKTPOJIUTA
(mamuddhepentHsie 1 HenHAUGGEPEHTHBIC IIEKTPOIUTHI) HA BEIMYMHY U 3HAK 3aps/1a KOJUIOWIHBIX YacTHII.

14. MeToabl n3MepeHusl MOBEPXHOCTHOTO HATSDKEHHS M CBOOOIHOW TTOBEPXHOCTHOM YHEPTUH TBEPBIX TEIl.

15. losicHuTe MexaHU3M CONFOOMIM3aUK. [ 1€ B IpaKTHKE UCTIONB3YIOT 3TO SIBIICHHE?

16. 3aBUCHUMOCTh MOBEPXHOCTHOI'O HATSKEHUS BOIHBIX pacTBOpPoB OT KoHuUeHTpauuu IIAB. IloBepxHocTHas
aKkTUBHOCTb. YpaBHeHue Llumkosckoro. [Ipasuna Hroxino-TpayGe.

17. CenqMeHTaMOHHAS U arperaTuBHasi yCTOMYMBOCTD JUCTIEPCHBIX CHCTEM.

18. Hanummre dopmyiy MuLemisl 3008 Hoauaa cepedpa, MOMYyYEHHOro MPHU B3aWMOJEHCTBHHM pa30aBIEHHOTO
pacTBopa ionuaa Kanus ¥ n30bITKa HUTpaTa cepedpa. Kakos 3apsa Oyzer umeTs rpaHyna’?

19. Brnusaue wuHmupdepeHTHBIX U HeHMHAU(DPEPEHTHBIX BIIEKTPOIUTOB Ha AJIEKTPOKUHETUYECKUI MOTEHIIHA.
Crpoenue muteut rTuapodhoOHBIX 30JIeH.

20. ®akTopbl arperaTUBHOM YCTOMUYNBOCTH AUCIIEPCHBIX CUCTEM.

21. Hanmmwure Gopmyiy MHUIETBI 305151 OpoMuia cepedpa, MOIydeHHOTO NPU B3aWMOJEHCTBUH Pa30aBICHHOTO
pacTBopa HUTpaTta cepedpa u30bITKOM Opomuia HaTpusi. KakoB 3apsj Oyaer uMeTh rpanyJa?

22. YCcTOMUMBOCTD U KOATyJISILUS KOJUIOMAHBIX cUCTEM. B3auMHas Koaryssinus 30J1ei.

23. ToHKUE IUIEHKU: IEHHBIE U AMYJIbcHOHHBIE. [Ipupoaa ycroitunBoctu.

24, 3onb Hoauma cepedbpa noayueH poodasnenuem k 20 vz 0,01 H pacTBopa Homuaa kanus, 28 ma 0,005 H pacTBopa
HuTpara cepeOpa. Hamummure ¢dopmyny MULEIUIBI MOJYYEHHOI'O 30J51 U OIpPEACNUTE HANpaBlICHUE IIBUKEHUS
rpaHyIbl 30014 Hoauaa cepedpa mpu sJieKTpodopese.

25. Teopus ycToWanBOCTH | Koaryisiimn kojutonnoB (I'.dpefimxa, I'.Miomtepa, teopus JJJIDO).

26. Tonkre TIeHKH: IEHHBIE U OMYJIbCHOHHBIE. [Iprupoaa ycroiunBocTH.

27. Hanummure ¢opMmyny MuLemisl cyibpaTta Oapus, MMOJYyYEHHOTO CIMBAaHMEM OJWHAKOBOTO 00bEMa CHIIBHO
pa30aBIeHHOrO PacTBOpa XJopuaa 6apus 1 MeHee pa30aBICHHOTO PACTBOPA CEPHOIM KHCIIOTHI.

28. ANnCopOIMOHHOE MMOHMKEHUE MPOYHOCTH TBepabix Ten (3ddekr Pedunmepa). OcHOBHBIE (HOPMBI MPOSBICHUS
s dexTa.

29. Oco0eHHOCTH ONTHYECKUX CBOMCTB AUCHEPCHBIX cucTeM. ONTHYECKUE METOABI aHAJIN3a TUCIIEPCHOCTH.

30. OObBsicHNTE MexaHW3M HaOyXaHWsh M pAacTBOPEHHUsS TOJIMMEPOB Ha TpuUMepe Kaydyka. YTto Takoe
M30UpaTeIHHOCTD TIpoliecca Ha0yxaHus?

31. OmimuuTensHble OCOOEHHOCTH PACTBOPOB IOIMMEPOB M KOJUIOMIOB. SIBIEHHE aHOMAaJbHOH BS3KOCTH
PacTBOPOB BHICOKOMIOJIMMEPOB, YEM OHO BBI3BAHO?

32. CenumMeHTanOHHO-TU (P Py3MOHHOE paBHOBECHE, OTIPEIEICHNE Yrciaa ABOTaapo.

33. BausHMEe KOHIEHTpAlMM, TEMIEpaTyphl U SJIEKTPOIMTOB Ha 3acTyAHEBaHHE kenartuHa. [louemy ctyanm —
AIIACTHYHEIE, a TeJIN — XpYIKue?

22



34. TepmomuHamuka azacopOmwm. BeBom ypaBHeHuss ['m60ca. [loBepXHOCTHO-aKTHBHBIE M IIOBEPXHOCTHO-
MHAKTHUBHBIE BEIIECTBA.

35. Knaccudukauus u Metoasl nonyyenus reneii. [Ipuseaure npumepsl. CTyJHH.

36. IToporn koaryisiiuu 3IEKTPOIUTOB AJIST HEKOTOPOro THApo30ist paBHBL: Cnanos = 300 mmons/n, Cugerr= 12,5
mmoaw/n, Cnazsos = = 147,5 mmonv/n, Caciz = 0,17 mmonwv/n. Kakolt 3apsiji HECyT 4acTUIBI 3071517

37. Aspozomn. Kitaccudukarius. aeKTpuiaecKkue CBOMCTBa a3po3oiiel. [IpakTuiaeckoe HCIoah30BaHue.

38. KonnuecTBeHHBIE XapaKTEPUCTHKH TUCIIEPCHOCTH: AUCIEPCHOCTb, PaJuyC KPHBU3HBI, YIENbHAS TOBEPXHOCTD.
[TonsTHEe 0 MTHOGMITBHBIX B THOPOOHBIX TUCTICPCHBIX CHCTEMAaX.

39. Yto0sI BeI3BaTh Koaryssiiuio 10 i 30515 ruapokcuaa xeesa (111), B kaxmaom ciydae moTpe6oBaioch MPUITHTh:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 H pactBopa Na,S0s u 13,5 mz 0,001 H pactBopa Ks[Fe (CN)s].
Omnpenenute 3HAaK 3apsiia YACTUI] 30J151 U BBIYHCIIUTE MOPOT KOATYJISIHH KaXKI0T0 3JICKTPOJIUTA.

40. Mncddyzus B kommonaaerx cucrtemax. Csaszp kodddurmerra quddy3nn ¢ pasMepoM JacTHIl.

41. Omynscun. Kimaccudukanus smynbenil. MeToab! onpeiesieH st THIIa dMyJIbcHii. OCHOBHBIE TPUMEHEHUSI.

42. 301 OpoMuzaa cepebdpa ModydeH peakuueit nBoitHoro oomena 16 mz 0,005 H pactBopa HUTparta cepedpa u 40
mn 0,0025 H pactBopa 6pomuna kanus. Kakoit u3 aByx anekrponuroB — MgS0s win K3[Fe(CN)g] — Oymet umetsh
OOJBIINI TOPOT KOATYIISIIIAN ISl TIOTYYSHHOTO 3071517

43. Ilensl. [lonyuenue u ctpoeHue. Y cTONIHBOCTD IeH. OCHOBHBIC IPUMEHEHUSI.

44. Teopus yCTOMYMBOCTH U KOATYISAIUU THAPOPOOHBIX KOJTOUIOB PACTBOPAMH AJIEKTPOIIUTOB.

45. Kak pacmonoxarcs MOpOTH KOAryJsIUH B Me-9k6/1 B psimy pactBopoB coneit AlCls, MgS04, NaH2P04 most
OTPHLIATEIHHO 3apsHKEHHOTO 307151 UOKCHAa KpeMHust? JlaiiTe moscHeHusI.

46. DICKTPOKUHETUYECKHUE SIBIICHUS. DIIEKTPO(Ope3 U 3JIEKTPOOCMOC.

47. Cenumenrtauus. CeIMMEHTALMOHHBIA aHaIu3 cycrneH3ui. YpapHeHne CToKca-DHIITEHHA.

48. lan 30mb rugpokcuna xeineza (1) u 3omb cynpduna cypemsr (I11). s xoarynasiiuuu 3Tux 30j1ed MPUMEHUIN
pacTBOpBI OJMHAKOBOM HOPMalbHOM KOHIEHTparmu ciaeayromux cojiei: Ca(N0s)2, AlCls, NaxS0s u K3[Fe(CN)sg].
Kaxoro pactBopa moTpe©oBaIoCh Il KOATYISIIIAKA KaXXI0TO U3 30JIel HAaNMEHbIIIee U HanOOoJbIlee KOINIeCTBO?
49. Munemioo0pa3oBaHue B BOJHBIX U HEBOJHBIX cpenax. TepMoanHaMruKa MUIIEII000pa30BaHNs.

50. CtpykTypooOpa3oBaHue B TUCTIEPCHBIX cucTeMax. OCHOBHBIC THITBI CTPYKTYP.

51. Kak pacnosoxarcs Mopory KOaryjsiuu B me-3x6/1 B psaay pactBopos coisieli NaCl, AlCls, Na S0s, NaH2P0,
Jutst 300151 TuApokcua xxenesa (111), momyuenHoro Metomom runpoiu3za? Jlaiite mosicHeHusI.

52. MeTo/bI MOTYYEHHUS] M OUYUCTKU JUCTIEPCHBIX cucTeM. [lomydenne 30ei METOIOM MEeNTH3AIUH.

53. MonekynsIpHO-KHHETUYIECKHUE CBONCTBA KOJUTOMIHBIX CHCTEM.

54. 3osp Gpomuaa cepebpa monyueH peakuueit apoitHoro oomena 20 mz 0,005 H pacTBopa HuTpaTa cepedpa u 20
ma 0,0025 H pactBopa Opomuaa kamus. Hamummre ¢opMyiny MHIEIUTBI TTOJYYEHHOTO 30JIs1 W OIPENIEIHTe
HaIpaBJIeHUE BHKCHUS IpaHyJ/Ibl OpoMuia cepedpa mpu 3jeKTpodopese.

55. OOpazoBanue JIMOGOOHBIX IUCHEPCHBIX CHUCTEM TpU JIUCIEPTHPOBAHHM; KOHIEHCHUpOBaHWH. l[Ipumepsl.
CrpoeHune MHIEIUTHI KOJUTOUTHOW YaCTHIIBL.

56. CTpyKTypHO-MeXaHUueCKuil Oaprep o Pedunaepy - kak GakTop yCTOHUMBOCTH JUCTIEPCHBIX CUCTEM.

57. Hanumure ypaBHEHUS pEaKUUi, BbIPAXXKAIOLIKUX MPOLIECCHI, MPOUCXOISIINE MPU TMOTYYSHUHN 307151 THAPOKCUIA
xene3a (I1I) meTogom runponmsa. M300pasure cTpoeHNEe MUIIEIUTBI TAHHOTO 30JI5.
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Ipumep nadoparopubix 3ansaruii (6 cemectp) (IIK-1, TIK-2)

JlabopaTopHas padora 1.
N3MEPEHUE ITOBEPXHOCTHOI'O HATSKEUSA PACTBOPOB I1AB

Iean padoTsl. 1. O3HaKOMIICHHE C METOJIAMU H3MEPEHUS TTOBEPXHOCTHOTO HATSIKEHUS.

2. [NocTpoeHune U30TepMBI IOBEPXHOCTHOTO HATsHKeHUS pacTBopa [TAB 1o sKcrieprMeHTaIbHBIM JaHHBIM.,
W3Mmepenue moBepXHOCTHOTO HATSDKEHHS YKUJKOCTEH, ONpeie]ICHNE 3aBUCUMOCTH TTOBEPXHOCTHOTO
HATSDKEHHS YACTHIX )KHJKOCTEH OT TEMITEpaTyphl, pacueT MOJHOW OBEPXHOCTHOW SHEPTHH U €€
COCTaBJISIOIIHX.

Bonpochi:
1. YUro Takoe MOBEpXHOCTHOE HATSKEHHE U, B KAKUX €IUHHULIAX OHO M3MepseTcsi?
2. Kak 3aBUCHT IOBEPXHOCTHOE HATSHKEHUE OT MPUPOBI BELIECTBA, 00Pa3yIOIIero MoBepXHOCTh
(MEXMOIIEKYIIIPHOTO B3aUMOICHCTBUS)?
3. Kakue mMeToap! HCHOIB3YIOTCS Ul ONIPEeNICHHUS IOBEPXHOCTHOTO HATSKEHHUS JKUAKOCTEH?
3. Ha gyem ocHoBano HN3MEPCHHUEC TOBEPXHOCTHOI'O HATAKCHHUA )KHZ[KOCTGP'I MCETOAOM KaITWJUIAPHOT'O
MTOTHATHS, METOJIOM HanOOJBINEro TaBIICHHs ITy3bIphKa Bo3ayxa (Meton Pebunnepa), Mmeromgom
OTpbIBA KOJbBLA U CTAJIATMOMETPHUUECKUM METOAOM?
4. Kak 1 mouemMy 3aBUCHT IIOBEPXHOCTHOE HATSHKEHHUE TEIl OT TEMIepaTyphi?
5. 1o xakoMy ypaBHEHHIO MOKHO PacCUMTaTh MOJTHYIO IIOBEPXHOCTHYIO SHEPTHUIO?

Bapwuanr 1.
N3MEPEHME ITIOBEPXHOCTHOI'O HATAKEHUS PACTBOPOB ITIAB METOAOM
HAUWBOJIBIIEI'O JABJIEHUS B ITY3bIPBKE

KpaTkne TeopeTrnyeckne moJsiosxkeHuss. MeTo 3aKIl04aeTcs B TOM, YTO Yepe3 CTEKJISHHBIA Kalluisp B
XKHUJIKOCTh BBIIYBAeTCs Iy3bIpEK BO3AyXa. Tak Kak IMOBEPXHOCTHOE HATSHKEHHE eCTh paboTa oOpa3oBaHMS WM
paspylieHus eIUHMIBI TOBEPXHOCTH, TO YCWIWE, 3aTpadyeHHOe Ha pas3pblB IUIEHKH TMy3bIpbKa, OyaeT
MPOMOPIMOHAIFHO TTOBEPXHOCTHOMY HATSHKEHHIO. JTO YCHIIME ONpEeessieTcsl TeM HauOoJblmM jaaBieHueM (P),
Ipy KOTOPOM ITy3BIPEK OTPBIBAETCSA OT Kanmwuisipa. B MOMEHT OTpbIBa Iy3bIpbKa BBINOIHAETCA CIEAYIOIIEe
PaBEHCTBO:

P=P, +P.. (1)
rac P rugp — THAPOCTATUYCCKOC NABJICHUC cToJi0a JKUJAKOCTHU B KaIlTWJJIAPE:
Pmup :h(pz _pl)g (2)

rac h — FJ'IY6I/IH3. NOTPYXXCHUA Kalluwjursipa B KHUIAKOCTD, Par i T IJIOTHOCTHU COOTBE€TCTBCHHO XXHUJIKOCTH H

HACBIIIEHHOTO Mapa; § — ycKopeHHe CBOOOTHOTO MaAeHUs.
Kannsiproe nasnenne P, 1€HCTBYIOLIEE HA BOTHYTYIO OBEPXHOCTD XKHAKOCTH:
-2 ®
rie O — MOBEPXHOCTHOE HaTshKeHue; R — paguyc Kamwuisipa, paBHBII B MOMEHT OTpBIBA Iy3bIpbKa PagnycCy
KPUBH3HBI €0 TIOBEPXHOCTH.
Ecnm kanuuisp TOJNBKO KacaeTcsi MOBEPXHOCTH KHUIKOCTH, TO MOKHO TMPHHSATH, 4To h = 0, ciieoBaTenbHo,

Pmp =0, u Torna

p_20, @)
R
Orcrona
oc=RP/2. (5)

3Hauenne R MOKHO paccuuTarh 1O JaBJIICHUIO P , IPU KOTOPOM IIPOUCXOJUT OTPLIB ITY3bIPpbKa BO3/1yXa C

AAaHHOT'O KallnJujigpa, COIIpUKACaromerocsa co CTaH,Z[apTHOfI KUAKOCTBIO, TIOBEPXHOCTHOC HATAKCHUC (00 ) KOTOpOfI

XOpOouUIO N3BECTHO:
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R=—2
P0
Torna:
o= 20P _aP. (5a)

2P, R,

Ecnu 0603Haunth 9o _ | , TO
PO
o=KP. (6)

Cxema yCTaHOBKH IIpeJCTaBlIeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKH JIJIs ONIPE/IEIICHUS TIOBEPXHOCTHOTO HATSHKEHHSI METO/IOM HAUOOJBIIETO TaBICHHS
My3bIpbKa

Cocyn 1 ¢ uccnenyemMoul KUAKOCTBIO COCUHAETCA C HCTOYHUKOM Pa3psKEHUS — BOJSHBIM 3KEKTOPOM 2.
Japnenne u3MepsieTcsl HAaKIOHHBIM MaHoMeTpoM 3. Bo Bpems paboThl B cocyne Haj MOBEPXHOCTBIO KHUIAKOCTH
CO3/1aeTCsl pa3psuKEHUE B pe3ysbTare TOro, YTO U3 MKEKTOpa MCTEKaeT BOJA, & HaJ KalWUIAPHBIM KOHYHUKOM B
TpyOke 4 naBneHue arMmoc(epHOe, 3TO NMPUBOAUT K TOMY, YTO uepe3 TpyOKy 4 3acachiBaeTcsi BO3AyX M Ha
KallWUIPHOM KOHYMKE ee oOpasyercs BO3LYLIHBIM My3bIpeK. IIpu OOCTHXKEHMH ONpeAeieHHOW Ppa3HOCTH
naenennii (AP ) mpoucxoaut orpsis 06pazopasmerocs my3sIpbKa:

AP=P-P_,
rae P — moka3aHusi MAHOMETpPAa B MOMEHT OTpbIBA ITy3bIPbKA; Pary — MOKa3aHUsI MAHOMETpA IPH aTMoc(hepHOM
nasneHud. Ecnu Pary IPUHATH 32 TOUKY OTCUETa (HyJI€BOE 3HAUEHHUE LIKaJIbl), TO

AP =P,
rae P — MakCUMalIbHOE JaBlIEHUE Ta30BOTO My3bIPhKa.

Takum 00pa3zoM, MpoOCTHIM YMHOXKeHHMEM K Ha 3HaYeHUE IOKa3aHUS MAHOMETpa IOJIyYaloT BEJINYHMHY
MOBEPXHOCTHOT'O HATSDKEHHS UCCIIETyEeMOM X KUIKOCTH

o, =KP.
BCJ'II/I‘-II/IHy K, Kak OBIJIO CKa3aHo BBIIIC, ONPCACIIAIOT OSKCIICPUMCHTAJIbHO, HMCIIOJIb3YA B KadYC€CTBC

CTaHJIAPTHON >KUAKOCTH JTUCTHJUIMPOBAHHYIO BOJY, IOBEPXHOCTHOE HATSKEHHE KOTOpod (O Hzo) X0pouIo

HU3BCCTHO:

K= Ohpo |
PHZO

I[Ipudops! u peakTussl. 1. [Ipubop Pebunnepa. 2. BonsHoii 3xexTop. 3.Manomerp. 4. MepHblie KOJIOBI Ha
50 cm® — 8 wr. 5. Mepnas nunetka. 6. Uccnenyemsie [TAB (mo ykasanuio npenonasatens). 7. JJUCTUILIMPOBaHHAS
BOJA.

Ilopsinok BbINOIHEHNS PadOTHI.

1. B cocyn nmpubopa Pebunmepa HaIMBalOT TUCTU/UIMPOBAHHYIO BOAY. E€ MOHKHO OBITH CTOJIBKO, YTOOBI
KamWUIAPHBIA KOHYUK TPYOKH TOJBKO Kacajcs *HAKOCTH. M30BITOK JKHUIAKOCTH OTOMPAIOT 4Yepe3 KalUUIIPHYIO
TpyOKY, KaK 3TO JIENaeTCs MPU MCIIOJIb30BaHUY TTHITCTKH.

2. llpucoenuustor npubop PeOuHmepa K MCTOYHUKY Bakyyma, JJIsS STOTO HAJEBAlOT Ha €ro marpyookK
PE3WHOBYIO TPYOKY, HAYIIYIO OT BOASHOTO 3KEKTOpa.

3. OTMeYaroT HyJIeBO€ NOKa3aHUe MIKaIbl MAaHOMETPa (Pany).

4. TIpoBepstOT repMETUYHOCTh YCTAHOBKH. JJI1 3TOr0 TOHKOW CTPYHMKOW CIHMBAIOT BOAY W3 BOJSHOIO
PKEKTOpa, MOKa B COCy/Ie HE HAYHYT BBIIEIATHCA ITy3BIPKHA BO3AyXa. lTorga KpaH KEeKTopa 3aKphIBAlOT U
yOeKIaroTCs, 9TO B TCUCHUE 2-3 MUHYT CO3JIAHHOE B COCYE pa3peKeHUE COXpaHsIeTCs ((KUIKOCTh B MAHOMETPE HE
omyckaetcs). Eciu naBneHue B cocyie IOHMKAeTcs (T. €. HET FTEpPMETUIHOCTH), TO HaJI0 OOPaTHTHCS K JTa0OpaHTy.
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5. PerynupyioT ciMB BOABI M3 PKEKTOpa TakK, 4TOOBl B MUHYTY 00pazoBajioch 2-3 my3bIpbka. Hemb3s
JIOMTYyCKaTh 00pa30BaHUsI YCTOWYMBBIX I'PO3/IbEB MEIKHUX ITy3bIPHKOB HMJIM CIHIIKOM MEJJICHHOE MX 00pa3oBaHUE,
3TO BIMSACT Ha TOYHOCTh M3MepeHus. [Ipu oOpa3oBaHMU My3bIpbKa JABJICHUE MOCTEIICHHO HApacTaeT, TOCTUracT
MaKCHMyMa, TIPH OTPBIBE My3bIphKa PE3KO MaJacT U CHOBA MEJICHHO HapacTaeT MpH 0O0pa30BaHUM CIICAYIOIIETO
my3bIpbKa. JlaBiieHne OTphIBa MMy3bIphKa COOTBETCTBYET MAKCUMAILHOMY MOIHSATHIO )KUAKOCTH B MaHoMeTpe (P).

6. [IpousBomsT 5 3amepoB 1 OepyT cpeaHee U3 TPeX MOCIEeTHUX (R,p,o)’ JIBa TIEPBBIX 3aMepa HE YUUTHIBAIOT.

7. PaccunteiBaroT KoHCTaHTY cocyaa (K) mo dhopmyre:

K=_%0,

Pep,0

rae O, — MOBEPXHOCTHOE HATSHKEHUE BOJIBI IIPH IAHHOK Temrieparype (tabu. Ilpunoxenus).

8. B mepubix konbax ma 50 cm® rotoBsar 8 pactBopoB ITAB 3amaHHON KOHIEHTpamuu (110 YKa3aHHIO
IpernoaaBaTens).

Tabmmma 1
HcxonHble TaHHBIE U PE3YIbTaThl PKCIIEPUMEHTA
T l'ILITa: f—
O] Go e
Ne ¢, Monb/am® [oka3zaHus KAl MAHOMETPA, MM K o,
_ 2
p-pa R, P, P, P, P, Pcp _ (F,3 i P4 4 Ps)/3 Jox/m
H,0
1
2
8

9. UzmepsitoT P 11 UCClIeAyeMbIX PacTBOPOB, KAaK 3TO ObUIO cIENaHO AJS BOZABI, HAUMHAS U3MEPEHHE C
HanOosnee pa3zdaBineHHOro pactBopa. llepen wu3MepeHHsIMH COCyX TIIATEIBHO OIOJIACKUBAIOT HCCIIEAYEMbIM
pactBopoM. B Xxome Bcex u3aMepeHHi ciendT 3a TeM, YTOObl HyJeBO€ MOKa3aHWe MaHOMeTpa (TOYKa OTCHEeTa)
0CTaBaJIOCh HEU3MEHHBIM.

10. PaccunThIBatOT MOBEPXHOCTHOE HATSDKEHHUE MCCIEAYEMBIX PACTBOPOB IO GopMyTie: o = KP,-

11. Ilony4eHHbIe qaHHBIE CBOAAT B TAOIUITY 1.

Bapmuanr 2.
OINIPEAEJIEHUE 3ABUCUMOCTHU BEJIMYUHDBI IOBEPXHOCTHOI'O HATSKEHUA ’KUJIKOCTHU
OT TEMIIEPATYPBI

BenumurHa MOBEPXHOCTHOTO HATSXKEHHUS] 3aBUCHUT HE TOJBKO OT MPUPOIBI KHUIKOCTH, HO TaKkKe U OT
temreparypsl. C MOBBILIEHMEM TEMIIEpPaTypbl MOBEPXHOCTHOE HATSHKEHHE yMeHblnaercs. Habmomath 3Ty
3aBUCHMOCTh YI00HO TpH oMol npudopa Pebunmepa.

H3mepeHne MOBEPXHOCTHOTO HaTsDKeHus 1o Merony [I. A. PeOunmepa ocHOBaHO Ha TOM, 4YTO B
UCTBITYEMYIO KUAKOCTH OIYCKAIOT BEPTUKANBHYIO TPYOKY C KallMJUISIPHBIM KOHYUKOM, Yepe3 KOTOPBIN MPOAYyBatOT
BO3AYX. M3MepstoT naBieHue P, mpu KOTOPOM M3 HIKHETO KOHLA TPYOKH OTAENSIOTCS Iy3BIPbKH BO3Ayxa. Yem
00JIbIIIe TOBEPXHOCTHOE HATSDKEHUE HCTIBITYEMOW JKHUAKOCTH, TeM OOJIbIIee MaBIeHHE TPeOyeTcs I OTIEIEeHHUS
My3bIpbKa BO3AYXA.

Takum o6pazom,

O =KP, @)
rae O — BelUMYMHA IOBEPXHOCTHOrO HaTshkeHus; K — MOCTOssHHas mpuOopa, KOTopas 3aBHCUT OT paauyca
KallWIJISIPHOTO KOHYMKA TPpyOKu. [laBiieHre B MOMEHT OTpBIBa IY3bIpbKa H3MEPSIOT MAaHOMETPOM.

YroObl onpeAeIuTh KOHCTAHTY KalMJUIAPa, B KAUECTBE MCIBITYEMON KUIKOCTH OepyT cHayana HUIKOCTb,
MTOBEPXHOCTHOE HATSKEHHE KOTOPOW M3BECTHO, HANPUMEDP AWCTIIIIMPOBAHHYIO BOAy. Ecnm m3mMepuTh mpH 3TOM
MaKCHMaJbHOE JIaBJieHHe Py B MOMEHT OTpBhIBa IMy3bIpbKa, TO KOHCTaHTa Mprubopa OyaeT paBHa:

K = %o. (8)
PO

BorunciuB koHcTaHTy 1o hopmyre (8), HAXOIAT BEIUYMHY MOBEPXHOCTHOTO HATSHKEHHUS HCHBITYEeMOM

YKUAKOCTH TPH Pa3IUYHBIX TEMIIEpPATypax.
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Hpunaane:xxHocTu A padoThl. Acriuparop Ui CO3AaHMS BaKyyMma; IMUPOKas MpOOHpKa ¢ OOKOBBIM
OTPOCTKOM W TIPOOKOW; CIUPTOBOM MaHOMETp co mmKajou; crakaH Ha 800—-1000 mi; crakan Ha 400-500 M
tepmometp (ans temnepatyp 10-100°C) ¢ penenusmu B 0,5°C; mITaTUB C MUPOKOH JIATTKOM JUIS TIOABCIINBAHUS
acrparopa.

Omnucanne nmpudopa st N3MEPEHHUs MOBEPXHOCTHOTO HATSHKEHHA 10 MeToxy Pebunaepa. Ilpubop (puc. 2)
COCTOWT W3 CTEKJISTHHOTO cocyna 1 ¢ GokoBoit TpyOKoit 4, K KOTOpoW mpHIlassH MaHoMeTp 5. Bepxuee oTBepcTue
cocyna 1 mIoOTHO 3aKpHIBAIOT MPOOKOW 3, 4Yepe3 KOTOPYH MPOXOJIUT CTEKISHHAs TPyOka 2 C OTTSHYTBHIM
KaImJUTAPHBIM KOHITOM. M30THYTBIA KOHEI TPYOKH 4 IPOIMYyCKaloT Yepe3 MpoOKy, ITIOTHO 3aKPHIBAIOIIYI0 BEpXHEE
oTBepcTHe acmuparopa 6. J[is HarpeBaHUs KHJIKOCTH B COCYJE JIO KelaeMOH TeMIIepaTyphl €ro MorpyKaroT B
OoNBIION cTakaH ¢ BOAOH (Ha PUCYHKE HE MOKa3aHo), B KOTOPOM MOAJEP)KUBAIOT TpeOyeMyIo TeMIIEpaTypy.

Puc. 2. Ilpubop mist n3MepeHnst MOBEpXHOCTHOTO HATsDKEHUS 110 MeToay Pebnunnepa:
1 — cocyn; 2 — TpyOKka ¢ KamwUISIpHBIM KOHIIOM; 3 — mpoOka; 4 — GokoBas TpyOka; 5 —MaHOMeTp; 6 —
acnipaTop; 7 — KpaH; 8 — yamka.

Onucanue padoThI

Onvim. Actiuparop HaIOJHSIOT BOJOW U T0J] HETO IMOJCTABIISIFOT yaiiky 8. B Hayayie onbITa )HUAKOCTh B
060HX KOJIEHAX MAHOMETpA J0JKHA HAXOIMTHCA Ha OJIMHAKOBOM YpoBHe. B cocys 1 HanuBaroT Ha /4 €ro BHICOTBI
JUCTWIIMPOBAHHYIO BOAY, BCTAaBISIOT MPOOKY 3 M YCTaHABIMBAIOT TPYOKY 2 TaK, 4TOOBI KaMJUISIPHBIA KOHEIl ee
OKa3ajics HE3HAUUTEIHHO HUXKE IMOBEPXHOCTH BOAbI B cocyae 1. [loncTaBnsioT cTakaH ¢ HarpeBaeMoil BOJOH Tak,
4yT10o0bl cocya 1 Obul MOrpyeH B HEro HamNoJIOBHHY cBoeil BbICOTHL Ilocie Toro kak xemaemas Temrmeparypa
YCTaHOBHUTCSI, OTKPBIBAIOT KpaH 7 aclUpaTopa HACTOJIBKO, YTOOBI Yepe3 Kamwuiap TPyOKH 2 My3bIpbKH BO3AyXa
BBIPBIBAINCH OJIMH 32 APYTUM CO CKOPOCTBIO, JIOMYCKAIOUIeH MOACYET MX. YCTAaHOBMB ONPEIEIEHHYIO YacTOTY
00pa3oBaHUsI My3BIPHKOB, MPOU3BOJIST 10 MAHOMETPY HE MEHEE TPEX OTCYETOB MaKCHMAIILHOW Pa3HOCTH YPOBHEH.
BhIBOIST cpenHIO BENMYMHY M3 3TUX OTCUETOB (Po). 3aKphIBalOT KpaH 7 U MPOBEPSIOT TEMIIEPATYPY B CTAKaHE C
HarpeBaeMoll Bojoi. Haxomar B Tabmuie (CM. TPUIOKEHHE) BEIWYHHY IOBEPXHOCTHOTO HATSDKEHHS BOJIBI,
COOTBETCTBYIOIIYIO TeMIiepaTypy ombita. [1o ¢opmyse (8) BEIUHMCISIOT NOCTOSHHYIO K Kamuuisipa TpyOKd 2 Juist
JAHHOTO TIpUOOpa.

BrumBatoT Bogy M3 cocyaa 1, BBICYMIMBAIOT €ro M TPYOKy 2; HAJMBAlOT B COCYA BMECTO BOJIBI
HCCIIEyEMYIO KHUJIKOCTh, MPEJIBAPUTEILHO OTOJIOCHYB €t cocyl 1 u TpyOky 2. HarpeBaioT BoJy B cTakaHe Jio
30°C, noacraBiAlOT cTakaH nof cocya 1 m B TeueHne 10 MHMH pa3MEIIMBAIOT B HEM BOJY MEIIAIKOH, 4TOOBI
XKHUIKOCTh B cocyne 1 Harpenack 10 ToH ke Temnepatypsl. [IpuBoasT B neficTBUE acupaTop, U3MEPSIOT pa3HOCTh
ypoBHeit h B MaHOMeTpe, Kak ObUIO yKa3aHO BbIIIE IS JUCTH/UTMPOBAHHOW BOJBI, H, MOJICTaBUB 3HaueHue K,
BBIUUCISIOT 10 (popMmynie (7) BeTUUMHY TOBEPXHOCTHOTO HATSDKEHHs sl mecneayemoit xunkoctu nipu 30°C. To
e caMoe MOBTOPSIOT Npu TeMmeparype 40, 60, 80°C.

JlabopaTopHas pabora 2.
JIEeKTPOKMHETHYECKHEe CBOHCTBA KOJIJIOMIHBIX PACTBOPOB

Hesn paGorbl. 1. O3HakomieHue ¢ sABIeHHEM 3JekTpodopesa. 2.0mpeneneHne CKOPOCTH IBMKEHHS
YacTHL B 3JeKTpUUecKoM mnosne. 3.0npenencHue 3HaKa 3apsaa M BEIWYMHBI AIEKTPOKMHETUYECKOTO MOTEHIHaIa
307151 OCPIUHCKOH JIa3ypH.
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Kpatkue Teoperudeckue moJioxkenusi. [lpu newkennm TBepaod dactuilel JI9C paspeiBacTcsl MO Tak
Ha3bIBAEMOW TUIOCKOCTH (TpaHMIIE) CKOJIRKEHHS C OO0pa3oBaHHEM 3apsHKEHHON KOJUIOMAHON YacCTHIBI |
muGGy3HBIX  MPOTUBOMOHOB. BenuunmHa 3apsjga  KOJUIOMJIHOM  YaCTHIBI  XapaKTePU3YeTCs  BEIIMYMHOMN
ANIEKTPOKUHETUYECKOTO TIOTEHIMaNa. Bce JIeKTPOKMHETUYEeCKHE SBJICHHS B JIMOPOOHBIX 30X, a 3TO
3NEKTPOOCMOC, 3NIeKTpodopes, MOTeHIHAT TEeUSHHs, MOTEHIHAl CEIUMEHTAINH, OTMPEACISIOTCS BEIWYMHON U
3HaKOM £ -nOTeHUMana. Bo MHOrom 5Ta BEenMYMHA ONPEAENSAET U YCTOMYMBOCTH KOJUIOMAHOTO PacTBopa. DTy

Ype3BBIYAMHO BaXHYIO B MPAKTHYECKOM OTHOIICHWUM BEIMYUHY OMNPEICNIAIOT OOBIYHO HAa OCHOBE
ANMEKTPOPOPETHIECKUX N3MEPEHU.

Ecnmm B KOJUIOMAHBIA pPAacTBOp OITyCTUTh JJEKTPOABI W HAa HHUX CO3/aTh IIOCTOSHHYIO DPa3HOCTh
MOTCHIIMAJIOB, TO KOJUIOWJHBIC 4YacTHIbl M I y3HBIC MPOTUBOMOHKI OyIyT IBUTAThCS K IMPOTHBOIIOJIOKHO
3apsHKEHHBIM 3JIEKTPO/IaM.

JIBrKeHre YacTUIl AUCIIEPCHON (Pa3bl OTHOCHUTEIHHO JUCIIEPCHOHHOM Cpeapl MOJ NCHCTBHEM BHEIIHETO
AIIEKTPUYECKOTO OIS Ha3bIBAETCS AIEKTPOPOPE3OM.

OnexTpodope3 00HAPYKUBACTCS FIKCIICPUMEHTAILHO 110 BBIJICIICHUIO HA OJTHOM M3 3JICKTPOIOB (MJIK OKOJIO
HEro) JAWUCIIEPCHOH (ha3bl, a TaKXKe 10 CMEIISHUIO TPAaHUIIBI pa3jiesa «KOJIOUTHBIA PacTBOP—IHCIIEPCHOHHAs Cpeaa
K OZTHOMY U3 DJIEKTPOJIOB.

3HavyeHue £ -NOoTeHIMaNa (B BOJIbTaX) PACCYMTHIBAECTCS U3 U3MEPEHHOM B XOJIE OIBITA CKOPOCTH JIBHIKEHUS

YacTHI] 10 ypaBHEHUIO | enbMronapia-CMOIyXOBCKOTO:
4myU
&="717 3002, (1)
eH

rae » MU & — BA3KOCTb U JMDJIEKTPUYECKAs IPOHMIAEMOCTh CPEIbl Ha TPAHMIIE CKOJbXKEHWsA, /1 — rpajueHT

MOTEHILIMaIa BHEIIHETO JIEKTpuueckoro noiist; H =E/L, 31ech E — IpWIOKEHHAs: U3BHE Pa3HOCTh MOTEHIMAJIOB
Ha syekTponax, B, L — paccrosnue Mexay snexrpoaamu, cM; U — ckopocTs sektpodopesa; 3002 — nepesoaHoi
MHOXUTCJIb JJIA BBIYHUCIICHUS é—’ -[IoTCHIHaJIa B BOJIbTax.

3HadYeHUS 7 U &, NOACTaBISIEMEIE B YpaBHCHUC T eHBMFOHLHa-CMOJ’Iy}(OBCKOFO, 6€pYTCH OOBIYHO JUIA

JUCTIEPCUOHHOM cpefibl. [Ipy 3TOM, KOHEYHO, JOMYCKAeTCsl HEKOTOpasl OIIMOKa, TaK Kak Oyarojaps MOBBIIICHHOM
KOHIIEHTPAI[MX MOHOB 3HAYEHUS ; U & B JIBOWHOM DJIEKTPUYECKOM CIIOE UHBIE, YEM JUISA AUCIIEPCUOHHON CPEIIbL.

Jlst BOJIbI IPU KOMHATHOM TEMIIEPATypPe MOXKHO € JOCTATOYHON TOYHOCTBIO NPHMHATH, uT0 & = 81, 5 = 0,01 IL

OTH 3HaYCHUS MCIIOB3YIOTCS MPH pacdeTe MOTEeHIMala B JaHHOU pabore.

CkopocTh 3eKTpodope3a ONpPeIeIIIiOT, UCIONb3Ysl METOJ MePeIBUTatoIIeiCs rpaHullpl. OH 3aKITI04YaeTCs
B TOM, YTO OKpAIlIEHHBIA KOJUIOMHBIA PACTBOP IMOMEINAIOT B JIEKTPOPOPETHUECKYIO SUEHKY, CBEPXY HAIHUBAIOT
OOKOBYIO KHJIKOCTh M HAOJIOJAIOT 32 CKOPOCTHIO MEPEMEIICHHS TPAHUIIBI pa3zielia «301b—00KO0Bast JKUIAKOCTh) MO
JEHCTBHUEM TPWIOKEHHONW K 3JIEKTPOIaM Pa3HOCTH MOoTeHNnanoB (£). B oqHOM KojeHe sSMeWKu TpaHulia pasjiena
MTOJTHAMAETCSI, TaK KaK KOJUIOWIHBIC YaCTHUIBI TEPEeXOASIT B OOKOBYIO JKHAKOCTh, B JIPYTOM — OIyCKaercs,
MTOCKOJIBKY KOJUTOMTHBIE YaCTHUIIBI IBUKYTCS BTIIYyObh KOJUIOMJIHOTO PAaCTBOpA.

BokoBas uakocTh HEOOXOUMa JJIsl CO3JaHus TPaHHUllbl paszjena. [Ipu BeIOOpe OOKOBOM KUIAKOCTH K HEW
MIPEIBSABISAIOT CIEAYIONINe TpeOOBaHNUS.

1. BokoBas KUAKOCTh HE JIOJKHA COJIEPIKATh KOAryJIMPYIONINX HOHOB M TI0 CBOEMY COCTaBY JOJKHA OBITh
OJM3Ka K IUCIIEPCUOHHON Cpelie 30151, MHade MPHU MePeXojie YacTHIl 30JI1 B OOKOBYIO KHIKOCTH OyJEeT MEHSTHCS
ToJIKMHA TM(PY3HOTO CIIOS M, CIIENOBATENBHO, & -TIOTEHIUAIL.

2.JInst monmy4yeHust 4eTKON TPaHUIIBI pa3iena HeoOX0AUMO, YTOOBI AIIEKTPUYECKast POBOAMMOCTh OOKOBOIT
JKUIKOCTH OblIa paBHA WM HEMHOTO OOJBINE JJIEKTPUYSCKOW IMPOBOJAUMOCTH 30J5. BEITIONIHEHHE 3TOTO
TpeOOBaHWS BaXXHO €Me W TIOTOMYy, 4YTO OO0JerdaeT pacderbl, TaK KaKk TQJCHHE IMOTCHIHAIa B
anekTpodopeTndeckoil TpyOke OyneT MPOMCXOIUTh PAaBHOMEPHO W TPAJMEHT MOTCHIMana Kak B 30Jie, TaK U B
0OKOBOI1 )KHIKOCTH Oy/IeT UMETh OJIMHAKOBOE MIOCTOSSHHOE 3HauYeHue. Hawmrydreir 60K0BOM )KHIKOCTBIO SBISAETCS
JICTIEPCHOHHAsI cpefia u3ydaeMoro 30iisi. Ee MOXHO BBLICIHMTH M3 MOPIMHU 307151 C TIOMOIIBIO YIbTpaduibTpau,
HEeHTPU(YTUPOBAHUS WM 3aMOPAKUBAHUS.

B HEcKOIBKO YIPOIIEHHOM Clydae MOXKHO MPUTOTOBHUTH MOJEIHHYI0 OOKOBYIO YKHUAKOCTh, OCHOBBIBASICh
Ha YCJIOBHUSAX MOIYYECHHUS UCCIEAYEMOTO 30JI.

IpubGopst u peakTuBbl. 1. Dnekrpodopernueckas sueiika. 2. VCTOYHMK MOCTOSHHOTO TOKa
(manpsoxenns) 1o 300 B. 3. Kon6sr Ha 200 cm® — 6 wr. 4.1 umuaap va 150 cm®. 5. Crakansl Ha 50 cm® — 2 wT. 6.
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IMunerku riasaeie — 2 mr. 7. 20%-usiii pactBop Ka[Fe(CN)s]. 8. Hacwimiennsiii Ha xomome pactsop FeCls. 9.
HuctunnupoBaHHas Boja.

Iopsinok BeIMOTHEHHS PAOOTHI.

BHMMAHUE! Ha sueiliky momaercsi BbIcOKoe HampspkeHne! Bo m3bekaHme MOpakeHHsS TOKOM Bce
MOJITOTOBUTEIHHBIC U PETYJIMPOBOYHBIE OTEPAINU HA SYCHKE TIPOBOMSAT TOJNBKO MIPU OMKIIOUEHHOM HANPSANCEHUU.
To xe kacaercs pa30OpKHM siUECHKM JJI1 MBIThS. 3alpeliacTcsl KacaThCsd OTOJICHHBIX YacTeH JJICKTPOJIOB,
COIPUKACATh WX, & TAKKE YKIAJIIBATh IEKTPOIBI BHE H30JIHMPOBAHHBIX THE3].

Ilpucomosnenue sons beprunckou aazypu. bepmunckyto nasyps (rexcanmanodeppar (I1) sxemesa (1))
MOJTyYaIOT B PE3YJIbTaTe XUMHUYCCKOHN peaKIlnuu:

3K4[Fe(CN)e] + 4FeCls = Fes[Fe(CN)s]s) + 12KCI

i Toro 4ro0Bl OEpPIMHCKYIO JIa3yph NOIYYUTh HE B BUAE 0CaJKa, TAaK KaKk OHa HE pacTBOpUMa B BOJIE, a B
KOJIJIOWJHOM COCTOSIHMM, HCXOJHBIE KOMIIOHEHTHI HEOOXOOMMO B3SITh B HEIKBUBAJCHTHBIX KOJINYECTBAX.
BemecTBo, B3TOE B M30BITKE, OyIeT 00pa30BHIBATh JBOWHOM AIEKTPUUYECKHUHA CIION MHIIEIIBI U OIPENENSITh 3HAK
3apsiga KOJUIOUIHOW YaCTHULIBI.

Heobxonumo cobmofaTe MOpAOOK B CMELIMBAHWU PACTBOPOB HCXOAHBIX BELIECTB: K pPa30aBICHHOMY
pacTBopy BellecTBa, KOTopoe OyaeT B M30BITKE, 10 KaljlsiM NPH MHTEHCUBHOM IE€PEMEILMBAHUU A00aBISETCS
pacTBOp BelecTBa, KOTOPOe Oy/JeT B HEJOCTATKeE.

1. Ilonyuenue 3013 6epaunckoll 1a3ypu ¢ OMPUYAMENbHO 3aPAANCEHHBIMU KOIIOUOHbIMU Yacmuyamu. B 3
KOJIOBI HaMMBAKOT 110 150 cM® IMCTHILIMPOBAHHON BOJBI U B KAXIYI0 100aBISIOT COOTBETCTBEHHO 8, 9, 10 Kamensb
20%-noro pactBopa Kis[Fe(CN)e]. 3arem mnpu HMHTEHCHBHOM IEpEMEIIMBAHUM BO BCE TPU KOJIOBI TIIa3HOM
MUTIETKOM BAMBaOT Mo | Karute HackleHHOro Ha xonoae pactBopa FeCls. IMomydaror 3016 GEpaMHCKOM Ta3ypH,
crabunusupoBanubiii Ks[Fe(CN)s], MuIiemia KOTOporo uMeeT BHI:

{m[Fes[Fe(CN)es] - N [Fe(CN)]* - (4n —x)K*}* -xK*

2. Ilomyuenue 30151 OSPIMHCKOM JIA3ypH € MOJIOKHUTEIBHO 3apsSKCHHBIMA KOJUIOMIHBIMH dacTuiiamu. B 3
K0J10bI HajuBaOT mo 150 cm® JUCTHJUTHPOBAHHOW BOJBI M B Kaxayro no0aBisioT mo 1 karute pactBopa FeCls.
3areM TpH WHTEHCHBHOM NEPEMEIIMBAHUHA B KaXIylH0 KOOy TJIA3HOW MUMETKOW BIMBAOT mo 1, 2, 3 kamm
pactBopa Ka[Fe(CN)e]. IMomywaror 30516 OepauHCKON na3ypu, crabunmsupoBanubiii FeCls, Muremma xoToporo
HMEET BUJI:

{m[FesFe(CN)g]s] - N Fe** - (3n—x)CI}* - xCI-

[Tonyyennsie 30mu ocTaBislOT Ha 5-10 MUH M B TEUEHHE 3TOr0 BPEMEHHM IPOBEPAIOT 3HAK 3apsiaa
KOJUIOMJTHOM YaCTHIII ¢ MOMOIIbIO (DHIBTPOBaIbHON Oymaru. Jlnst majbpHedmieii paboThl UCHOIB3YIOT OJUH M3
30J1€H IO YKa3aHUIO MpernogaBaTesl.

[Moxroroska npubopa k padore. ONMyCTHB 32KUMBI, CHUMAIOT U TPOMBIBAIOT CTEKJISTHHBIE YacTH Tpudopa
JHUCTUIIMPOBAHHOW BOJIOMH.

I'oToBAT GOKOBYIO JKHIKOCTB, JJI TOTO HATUBAIOT B KOJIOY 100 cm® JMACTAJUTMPOBAHHOU BOJIBI, TOOABIISIOT
10 xanens 0,1 monws/nm® pactBopa KCl, conepkumoe TIaTe bHO NEPEMENIMBAIOT. 3aTMBAIOT OOKOBYIO JKHIKOCTB
JI0 TIOJIOBHHBI KOJIEH TPEXKOJEeHHOW suelku 1 (puc. 1) M ycTaHaBNIMBAIOT SA4YEHKY BEPTHKAIBHO HA OCHOBAHHUH
IITaTHUBA, CJIETKA 3aKaB €€ CpeAHee KOJICHO B BHHTOBOM 3aKHME (SUeiiKa TOJDKHA UMETh BO3MOYKHOCTH CKOJIB3UTh
B 3axuMe). BcraBnsioT snektpoabl 4 B KpaiiHuMe KoieHa siueiiku 1. BemomorarenbHbI cocyn 2 M MHUIETKY
3aIOJIHAIOT HCCIIEyeMBIM 30JIeM 0e3 My3bIpeil M YCTaHABIMBAIOT €ro C 3aKPHITHIM 32)KMMOM 5 Ha IITaTHBE TakK,
9TOOBI HOCHK TTUTIETKY 3 pacIioiarajcs 1Mo OCH THe3a U He JOXOIWII JI0 ero aHa Ha 3-5 MM. OCTOPOKHO OTKPHIBAs
32KUM 5, BBOJAT 30JIb B SYEHKY TaK, YTOOBI CKOPOCTh MObEMA KUAKOCTU B KoyieHax coctaBmsuia 0,2-0,3 mwm/c.
Korga snektpoasl 4 okaxkyTcsl MOTPY>KEHHBIMU B JKUJKOCTh Ha 5-7 MM, 3aKHM 3aKpBIBAIOT. 3 KpalHUX KOJIEHaX
TIPU ATOM JIOJDKHA OBITh YeTKas TPaHUIla MEXIY 30JIeM U OOKOBOM JKHIKOCTHIO. [1ocie 3TOro BKIIOYAIOT NCTOYHUK
MIMTaHMS ¥ IOJAI0T Ha AnekTpo sl 4 Hanpspkenue 100-300 B o ykazaHuio mpernoiaBaTess.
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Puc. 1. [Ipubop mis HabmroaeHUS 3IeKTpodopesa

Boinonnenue onvima. OnpeneneHue dNEKTPOKHMHETHMYECKOTO MOTCHIMANAa 3075 pPacCMaTPUBAEMBIM
METOJIOM OCHOBAHO Ha OIPEIEIICHNN CKOPOCTHU TIePEeMEIICHHUS TPAHHIIBI 307151 IO BIUSHUEM DJIEKTPUIECKOTO OIS,
[TognepxuBasi HapsDKEHUE HA AJIEKTPOJAX Ha MOCTOSHHO 3aJaHHOM YPOBHE, uepe3 KaXKIple 5 MHH B TCUCHHUE
MoJTyyaca 3alyChIBAOT MOJIOKEHUE TPAHUIIBI 30J151 B KOXKJIOM U3 KpaHUX KoJieH. J[aHHbIe HAOIr0ACHUH 3aHOCST B
tabmuiry 1. HaGmiomaroT mosiBieHHE My3BIPEKOB BOJOPOJA HA OJHOM W3 DIIEKTPOJOB. 3aKOHYMB HAOIIOIEHUS,
BBIKJTIOYAIOT UCTOYHHK IMUTAHUS U OTKIIFOYAIOT OT HETO SJIEKTPOJIBI.

Tabauna 1
DKCIepUMEHTAIbHBIC TAHHBIC 3TEKTPO(GOPETHIECKIX H3MEPCHUI
E=..B, L=....cm
NQ T . MuH [Tonoxeuune T'paHUllbl B IPABOM [Tonoxxenune T'paHUIbIl B JICBOM
’ KOJICHE, CM KOJICHE, CM

1 5

2 10

3 15

4 20

5 25

[To maHHBIM TAOIUIBI CTPOST rpaduK B KOOPAWHATAX MEPEMELICHUs IPaHuIbl N — Bpems sl MpaBoro u
neBoro kojeHa. [y pacuera BenMunHbI {-IOTEHIMANA UCTIONb3YIOT JIMHEHHBIM y4acTOK rpaduka

_ AhnL 1 )
res,E

e , = 0,001 ITa-c — Ba3koCTh BoABI, AN — B3TOE C IMHEWHOH YacTH rpaduka CMEIEHUE TPAHUILIBI 30715 32 BPEMS
T,CcM; & — MDIIEKTPUYECKAs NPOHUIaeMOCTh BoaIbl, ipu 20°C & —80,1; &, — anekTpuyeckas NOCTOSHHAS, £, =
8,85-10"2 ¢/m; E — pa3HOCTB MOTEHIMAIOB Ha 3JIEKTpoaax, B; L — paccTosHue Mex Iy 5IeKTpoJaMH, H3MEPEHHOE

BJIOJIb KOJIEH U JIyTH SIYEUKHU, CM.
ITocne moacTaHOBKY MOCTOSIHHBIX BEJIMUMH U MIEPEBOJIHBIX MHOXKHUTEENW YPaBHEHUE YIIPOIIAETCS:

_0,001-Ah-107%-L-107 |
60-7-E-80,1-8,85-10™"

£=23580 3)
£

4

rae 60 — MHOKMTENb JUIS TIEPEBOJa MEHYT B CeKyHbI; 1072 — MHOKMTENb JUIs TIepeBoaa Ah, L u3 canTMMeTpoB B

METPBI.
B okonuarenpHOM ypaBHEHHH Ah , L moacraBnsiorcs B cantumerpax, 7 — B MuHyTax; Ah/z — ckopocTs

NEepeMCUICHUA I'PaHUbI 30J14, cM/MUH. PaccunThIBaIOT 5 -IIOTCHI A IO JaHHBIM CKOPOCTU ABWIKCHUS IINIOCKOCTU
CKOJIBXXCHHS B ITPABOM U JICBOM KOJICHAX. Ilo pe3yiabTaTaM Ha6J'IIOJIeHI/II71 1 pacyucToOB JACJIar0T BbIBOA O BEJIMYUHE U

3HAKC f -IIOTCHIIHAJIA.
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®opma otyetra. OTUET AODKEH CONEp)KaTh Ha3BaHME pPabOTHI, OMHCAHWE €€ IIeNH, KPaTKUi KOHCIIEKT
TEOPETUYECKON YacTH, KpPaTKyl0 METOAWKY NPOBEACHHS OIBITA, CXEMAaTHYECKHH PUCYHOK mpudopa st
HaOJII0JIEHUS CKOPOCTH JIEKTPO(OPE3a, 3aMOIHEHHYIO Ta0IHUILy, TPAQHKH, BBIYUCIEHHE £ -IOTCHIUAIA, BBIBOIbL.

KoHnTpoJbHBIE BONPOCHI
Yro Ha3bIBaeTCs 31EKTpodope3om?
Ctpoenue Muriesut 6epinHCKoi azypu, cradbunusupoBanubix FeCls u Ka[Fe(CN)s].
3. Kak paccumraTh BEIMYHHY 3JICKTPOKMHETHYECKOTO MMOTEHIMAMA HA OCHOBE JJICKTPOPOPETHYECKUX
M3MEepeHuin?

N =

JIuteparypa
1. Tenspmarn M.U., KoBaneBuu O.B., FOctparos B.I1. Komnounnas xummsa. — CII6.: Jlans, 2008. — 336 c.
(Yuebuuku it By30B. CriennaibHasi TUTEPaTypa).
2. [IpakTukyMm 1o (pU3M4ecKOr U KOJUIOMAHON xuMuu: YuebHoe mocooue (byrpeesa E.B. u np.). — M.: Briciias
mkosia, 1990.
3. EctparoBa K.H., Kynura H.A., Manaxosa E.E. ®usndeckas u koyutongHas xumusi: YueOHuk. — M.: Bricmmas
mxkoia, 1990.
4. TaBponckas FO.1O. KommonnHas xumus: y4eOHUK U TMPAKTHKYM JUIsS akajeMudeckoro Oakanaspuara / 1O. 1O.
l'aBponckas, B. H. ITak. — Mocksa: M3garensctBo FOpaiit, 2019. — 287 ¢. — (bakanaBp. AxageMudeckuit Kypc).
— ISBN 978-5-534-02502-6. — Texkcr : anekrponnbiii // DBC HOpaiit [caiit]. — URL: https://urait.ru.
5. bensieB A.Il. ®usnueckas u komwtonnHas xumus. / "A. I1. benses, B. U. Kyuyxk; mox pen. A. I1. benseBa" - M.:
I'SOTAP-Menua, 2014. - 752 c. - ISBN 978-5-9704-2766-8 - Tekct : snekrponnsiii / DBC "KoHcynabTaHT
crynenta" : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785970427668.html. - Pexxum moctyma : mo
TTO/IITHCKE.

TecTbl K py0e:kHOI aTTeCTAllHOHHOI KOHTPOJIbHOH padoTe M0 IMCUMIIMHE
«Koanouanas xumusi» (oopasuni) (ITK-1)

TECTBI U 3AJAYHAN
nepBoii pydeskHOI aTTeCTAIMOHHOI MUCHMEHHOH KOHTPOJILHOI PadoThl
Tema «IloBepXHOCTHBIE ABJICHU)
[To xakomy mpu3HaKy KJIACCH(MUITUPYIOT AWCIIEPCHBIE CHCTEMBI Ha YIbTPATUCIIEPCHBIC, MUKPOT€TEPOTCHHbBIE H
rpy0oancIiepCHbIe:
10 CTENEeHU AUCIEPCHOCTH;
TI0 arperaTHOMY COCTOSHHIO TUCTIEPCHON (ha3bl U JUCTIEPCUOHHON CPEIbI;
IO B3aMMOJICHCTBHIO TUCTIEPCHON (ha3bl U JUCTIEPCHOHHON CPEeIIbl;
10 B3aUMOJICHCTBHIO YaCTHI] TUCIIEPCHOM (pa3b

[To xakoMy NpU3HAKY KIaCCUPULIUPYIOT AUCIIEPCHBIE CUCTEMBI Ha THOQMIBHBIE U JINO(OOHBIE:
10 CTENEHH TUCTIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO JIUCTIEPCHOH (ha3bl U TUCTIEPCUOHHOM CPEJIbI;

0 B3aUMOJICHCTBHUIO TUCTIEPCHON (ha3bl U TUCTIEPCUOHHON CPEJIbI;

0 B3aUMOJICHCTBHUIO YaCTUL] JUCTIEPCHOMN (a3bl

[lo xakoMy NpU3HAKY KIaCCH(PULUUPYIOT AUCIIEPCHBIE CUCTEMBI HA CBOOOTHO- U CBSI3HOAMCIIEPCHBIE:
10 CTETIEHU JUCIIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO JIUCTIEPCHOH (ha3bl U TUCTIEPCUOHHOM CPEJIbI;

10 B3aMMOJICHCTBHIO TUCTIEPCHON (ha3bl U AUCTIEPCHOHHON CPEIbl;

0 B3aUMOJICHCTBHUIO YaCTUL] JUCTIEPCHOMN (a3bl

Kakoii pasMep UMEIOT YaCTULBI B MUKPOTETEPOreHHbIX cHCTeMax?
107 -10° m;
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10°-107° m;
10°-107 m;
10°

KoustoniHbie pacTBOPBI OTIIMYAIOTCS OT MCTHHHBIX CIEIYIOIUMH OCOOCHHOCTSMH: a) OYCHB C1a00 BBIPAYKEHBI
KOJUIMTaTUBHBIE CBOHCTBa; O)  3HAYMTENBHO BBIIE CKOPOCTh Au(D(Py3nn pacTBOPEHHOTO BEIECTBA; B)
pacTBOpEHHOE BEIIECTBO Pa3Apo0IeHO A0 MOJIEKYN (MOHOB); T) YaCTUIBI KOJUIOMJHO-PACTBOPEHHOTO BELIECTBA
CIOCOOHBI TIPOHUKATH 4Yepe3 YIbTPATOHKOMOPHCThIE MEMOpPAHBI; 1) SIBJISIOTCS ONTHYECKH HEOIHOPOIHBIMU
(paccenBarOIUMK CBET) CPEIaMU; €) BCe KOJUIOMTHBIC PACTBOPHI SIBJISIOTCS TEPMOJUHAMUYECKH HEYCTOWYMBBIMU
HEPaBHOBECHBIMU crcTeMaMu. Kakue yTBep»KACHUS ABJISIOTCS MPaBUIBHBIMU?

1) BI'B;

2) ALl

3) BI'A;

4) AT

Tema: «ueKTpHYECKHE CBOMCTBA IMCIIEPCHBIX CHCTEM)
3omp  Agl momyuen B3aumopeiictBueM AgNO:; u Kl npum  wu3deirke KIl.  Kakoit won Oynmer
MOTEHIUAIOONPEACISIOIIM ?
Ag*;
I
K*;
NOaf.

[lpu nonmydyeHun sMynbcuid THma "Maciio B Bojae" B KauecTBE CTaOMIIM3AaTOPOB HCIOJIB30BAaHBI THAPOXJIOPUA
nonenmaMmMonus .KakoB 3Hak 3apsna Kamnensb?

TOJIOKUTEIBHBIN;

OTpULIATEbHBIN;

HET 3ap4/a.

K xakomy 31ekTpoy OyayT nepeMenaTbcs MaKpOMOJIEKYIIbl OelKa B KHCII0i cpene?
K KaToJy;

K aHOZY;

He OyIyT nmepeMeraThCes.

[Ipu cuHTE3e maTekca TMONMCTHPOJIA B KadecTBe CTAOMIIM3aTOpa WCIIONB30BANH JIOACUMWICYNb(ar HATPHs
C12H2s0S03Na. Kakoii noH OyaeT noTeHIIHAIONpeAETISIONIIM?

Na*;

C12H250

C12H2508037.

I'unpozons cynmbduna wmemmbsika (II) momyuen mnpomyckaHmeM U30BITKA CEpOBOIOpOJA Yepe3 pPacTBOP
MBIIBIKOBACTON KUCITOTHL: 2 H3ASOs + 3 HaS = AsS:S3 + 6 H2O. 3apsa wactur Oyzaer

MOJIOKHUTENbHBIN (BCIeACTBUE ancopOiuu nouos HY);

OTpHIIATENBHBIN (BCIIeACTBIE aacopounu noHoB HSY);

3apsij] OTCYTCTBYET.

T'uaposons xiopuma skenesa (III) momyden ruppommzom FeCls mpu kunsuenwn pactsopa: FeCls + 3 H.O —
Fe(OH); + 3 HCIl. B pesynprate obOpasyercs MHIEIIa, CTPOSCHHE KOTOPOH MOKHO BBIPa3HTh (hopMysIoit
{m[Fe(OH)s] nFeO+ (n-x)ClI'} XCl~. VYkaxuTe COCTaBISIONME YacTH MHIEIIBL 1)IApO MHUIEIUTBL, 2)
TIOTEHITHAIONIPENCIISIONINE WOHBI, 3) MPOTHBOMOHBI OT YACTHIIBI JO TPAHUIIBI CKOJBXEHUS; 4) IMPOTUBOMOHBI
muddysuoit wactu JIDC. a) m[Fe(OH)s]; 6) XCI; B) (n-X)CI" 1) nFeO* . Ykaxkute npaBuiIbHbIE BAPHAHTH OTBETA!
10; 2a; 3r; 48

la; 2r; 3B; 40

IT; 2a 3B 40

I'unposons noguna cepedpa momyuer mo peakunu: AGNOs+ KI = Agl + KNOs B mpucyrcrBun n36sitka AgNO3 .
VKaKuTe MPaBIILHYIO (YOPMYITY MULEIUIBI 307151
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{m[Agl] nAg* (n - X)NOs} * + x NO3~
{m[AgI] nI~ (n - X)K*}**+ xK*
{m[Agl] n NOs(n - X)Ag+ }** * xAg"

JucrepcHOCTD SIBISIETCSI OCHOBHOM XapaKTEPUCTUKON AUCIIEPCHON CUCTEMBI U MEPOi:
MIPO3PAYHOCTH BEIIECTBA;

Pa3apoOIEHHOCTH BEILECTBA;

MYTHOCTH CHUCTEMBEI;

cnumaHus Ga3 CHCTEMBI

XapaKkTepUCTUKOH CTETIeH! pa3Apo0IeHHOCTH BEIECTBA CITYKHUT BEIMYMHA
MOBEPXHOCTHOM SHEPTUH;

SHTPOIUH CUCTEMBI;

yIIeIbHOW TIOBEPXHOCTH;

CBSI3aHHOM SHEPIUHU CUCTEMBI

Pa3mepsr gacTuIl KOIUTOUAHO-TUCTIEPCHBIX CHCTEM (30J1€H)

10— 10° m;

104 -107" m;

menee 107° m;

107 -10%m

CBoiicTBa KOJNIOMIHBIX CUCTEM:

HETIPO3payvHbIE, OTPAKAIOT CBET;

MIPO3payvHbIe, HEOMATIECIIUPYIOIIIHE;

CTaperoT BO BPEMEHH;

MIPO3pavHbIe OMAECIIUPYIOIINE — PACCEUBAIOT CBET, JAIOT KOHYC THHIANS;
yCTOI\/'I‘II/IBI)IG KHUHCTUYCCKU,

reTepOTreHHbBIC

[TeHbl, ra30BbIC SMYJILCUH 110 arPETaTHOMY COCTOSHHIO ()a3 CHCTEMbI OTHOCSTCS K THITY:
K/T;

T/T;

I/K;

K/K;

T/T

[ToBepXHOCTHO-aKTUBHBIMHU BEIIECTBAMHU HA3bIBAIOT BEIIECTBA, PACTBOPEHHE KOTOPBIX BBHI3BIBACT
MOBBIIICHUE TOBEPXHOCTHOI'O HATSHKEHUS JKUIKOCTEH;

KOAryJISIIHIO 30JIeH;

yBeIMUEHHE TIOBEPXHOCTH pazjena das;

MOHIKEHHUE MMOBEPXHOCTHOI'O HATSDKEHUS Ha IpaHuIle pasjena ¢a3

VY uInHEHNE MOJIEKYJIbI IOBEPXHOCTHO-aKTUBHOTO BELECTBA Ha 0HY rpynmy — CHo-
YMEHBINAET MTOBEPXHOCTHYIO aKTHBHOCTH B 10 pas;

HE BIMSET Ha MOBEPXHOCTHOE HATSHKEHUE CHCTEMBI;

YBEJINYMBAET MOBEPXHOCTHYIO aKTUBHOCTB B 3-3,5 paza;

YBEIMYMBAET IMOBEPXHOCTHYIO aKTUBHOCTH B 5 pa3

KauecrBennoe npasuio Pebunaepa; uem Oosplie pa3sHOCTb NOISIPHOCTEH a3, TeMm;
ciabee TOBEPXHOCTHOE HATSHKEHUE Ha TPaHUIIC UX pasJiena;

0oJbIIe yaenbpHas NOBEPXHOCTh pa3zaena Qas;

CHJIbHEE TOBEPXHOCTHOE HATSHKEHHE Ha TPAHULIE UX pa3Jiena;

cCUJIbHEE pacciioeHue (a3 AUCHEPCHOI CUCTEMBI

[ToBepxHOCTHOE HATSDKEHHUE KUAKOCTEH ¢ yBETMICHUEM TEMITEPaTyphl
HE U3MCHSICTCS;
YBEITMYUBAECTCS
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OCTacCTCsA IOCTOAHHBIM,
YMEHbIIACTCA

JlekapCcTBEHHBIC IMYJIBCHU, MOJIOKO TI0 arperaTHOMY COCTOSTHUIO (ha3 CUCTEMbI OTHOCSTCS K THITY:
KK

T/ XK

K/T

r/T

CucTeMsl, B KOTOPBIX CHIIBHO BBIPAYKEHO B3aMMOJICHCTBUE YacTHUI] JUCTIEPCHON (ha3bl C pacTBOPUTEIEM
Ha3bIBAIOTCS

nHIud GepeHTHRIMI

rUIPOPOOHBIMH

TMOQMIEHBIMU

CBSI3HO-AMCTIEPCHBIMH

Kputnueckast koHueHTpanus mutesiooopazoBanus (KKM) skcriepuMeHTanbHO ONpeaenseTcs N0 H3yYeHU o
3aBUCUMOCTH

MMOBEPXHOCTHOTO HATsKEHUS OT KoHIeHTparmu [IAB

MTOBEPXHOCTHOT'O HATSKEHUS OT TeMIIepaTyphl

koHueHTpaiuu [IAB oT yaensHOM oBepXHOCTH pa3zaeia (a3

koHueHTpaunu [TAB ot Temniepatypsl

VYkaxxuTe MpaBUIbHOE ypaBHEHHUE, CBA3BIBAIOIICE TOBEPXHOCTHOE HATSDKEHHE O CO CBOOOJHOM MOBEPXHOCTHOMN
sHeprueii [ mo6ca G:
a)g=2

S
0) G, =S
B) G=0+S
rG=0c-S
n) G=0S

Kaxoe BemecTBo ciieyer 100aBUTh K BOJE, YTOOBI TOBEPXHOCTHOE HATSHKEHUE TTOJyYCHHOTO PACTBOPA OKAa3aloCh
OouiblIe, YeM y BOJBI?

MOBEPXHOCTHO-MHAKTUBHOE

MHOTOATOMHBIE CITUPTHI

MOBEPXHOCTHO-HEAKTHBHOE

MOBEPXHOCTHO-aKTUBHOE

BemiecTBa ¢ KakuM cTpoeHHEM MOJIEKYJ Oy IyT 00J1a/1aTh MOBEPXHOCTHO-aKTUBHBIMU CBOMCTBaMU?
THIPOQHUIBHEIE

oJeoIITLHBIC

TuUITbHBIE

rusipodoOHbIe

CUMMETPUYHBIC

B kaknx KOOpAWHaTax CTPOUTCA U30TEPMaA MOBEPXHOCTHOI'O HATAXKCHUA paCTBOpOB?

aT —o
o)V -T
B) 0—C
n p-T

[To xakoMy YpaBHEHHIO DPACCUYUTHIBACTCS IIOBEPXHOCTHOE HATSUKEHHE PAacTBOpa ¢, METOJIOM HAWOOIbIIEro
J@BJICHUS 1y3bIPbKOB 110 Pebunnepy? (o, — MOBEPXHOCTHOC HATSIKCHHE PAacTBOPUTENs, h U h, — pasHOCTH
YPOBHEH MaHOMETPUYECKON )KUIKOCTH B CIIy4ae pacTBOPHUTENS U PACTBOD)
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o, =
O-Ohx
0) o = ool
X hx
B) O-x — Gohx
hO
F) O-x = Uohohx
1) o, = e
o,hy

3akoHunTe onpeneneHue: «IloBepXxHOCTHAsI aKTUBHOCTD MPEACTaBIISIET CO00H MPOU3BOAHYIO TOBEPXHOCTHOTO
HaTsDKEHHS PacTBOPA IO .....»

KOHLICHTPAIN

Mmacce

JaBJICHUIO

TeMIeparype

00BEMY

3akonunte onpeneneHue: «CooTHOUICHNE THAPOGUILHOCTH MOSAPHON U THAPOPOOHOCTH HETIONSPHON TPYII B
MOJIEKYJIe TOBEPXHOCTHO-aKTHBHOTO BEIIECTBA HA3bIBACTCS €TO .....»

TEKYy4eCTBIO

THIPOPIITEHO-TUIIOGUIEHBIM OalaHCOM

MOBEPXHOCTHOM aKTUBHOCTBIO

MOBEPXHOCTHBIM HATSDKCHUEM

T(QHUIHLHOCTHIO

BcraBbre nponyiienHoe ¢ioBo: «HYem oonbie uncio ['JIb (rugpoduinbHo-nmunoduisHOro 6ajiaHca 1o mkajie
I'pudduna), TeM MOBEPXHOCTHO-AaKTUBHOE BELIECTBO OOJIEE ....... »

ruapodoOHO

rUApOQUIBLHO

BcraBbeTe npomymieHHoe cioBo: «Yem mensbie uncio ['JIb (ruapodunsHo-munoduisHoro 6anaHca 1o mkasie
I'pudduna), TeM NOBEPXHOCTHO-aKTHBHOE BELIECTBO OOJIEE ...»

THIPOPHILHO

runpodoOHO

Yxkaxute uucio ['JIb nyis naubonee ruapodunsaoro [1TAB:
18

24

3

8

VYxkaxute uucio ['JIb mis naubdonee ruapododHoro [TAB:
8

18

24

3

3akoHunTe hopmyaupoBKy npasuia [rokmno — Tpayde: «C yBenndeHneM yrieBo0poIHOIO paauKaia B PALy
annpaTHIeCKuX KapOOHOBBIX KHCIOT Ha rpymiy —CHy— WX MOBEPXHOCTHASI aKTUBHOCTh YBEJINYHBACTCS . ..»
Ha 3,2

B 2,3 pa3za

B 32 paza

B 3,2 pa3a
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B 0,32 paza

Kakoe cTtpoeHre HMEIOT MUIIE/UTBI ['apTin B MULICIUIPHBIX pacTBopax I[TAB?
TpyOUaroe

JICHTOYHOE

TUTACTHHYATOE

MAJOYKOBHTHOE

chepudeckoe

3akoHunTe onpeneneHue: «KoHIeHTpUpoBaHKE BEIIECTBA HA IOBEPXHOCTH pasjienia (a3 Ha3bIBaeTCs ...... »
abcopOrueit

azcopOmueit

necopOiueit

SKCTpaKLHen

WHBEpcUen

Kakum TernoBeiM 3pextoM compoBoxkmaeTces aacopous?
TEIUTOBOM () (heKT OTCYTCTBYET

TEIIOTA BBIACISCTCS

TEIJIOTa MOIJIOIAETCs

B kakux koopauHaTax CTpOUTCS N30TE€pPMa afcOpOLIUH U3 PaCTBOPOB?

a) A-p
0) p—C
B) p—A
n) A-C

Bcerasbre nponymiennoe cnoBo: «Ilonoxurenshas ancopouus IIAB nabmtonaeTcs npu .... 3HAYUEHUH
MOBEPXHOCTHOI aKTUBHOCTH

MIOJIO)KUTETHHOM

OTpHULATEIILHOM

HEUTpaIbHOM

Kakoii pparment monekyinst [TIAB npu agcopOunn Ha TOBEPXHOCTH pasjiesia BOJHBIA PACTBOP — ra3 OpUEHTUPOBAH
B CTOPOHY pacTBopa?

HETIOJISIPHBII

U TOT, U APYTrOn

MOJISIPHBIN

BcraBpre mpomyiieHHoe cioBo: «B coorBercTBuu ¢ mnpaBuioM PeOunnepa amcopOums [TAB u3 HeBOAHBIX
PacTBOPOB HanbOJIEe MOTHO MPOUCXOIUT HA ..... aICOPOESHTaXY.

MOJISIPHBIX

HEUTpaIbHBIX

HETIOJISIPHBIX

3akonuuTe onpezencHue: «ClerieHue YacTHIl BeliecTBa (MOJIEKYJl, HOHOB, aTOMOB), COCTABIISIONINX OJHY (a3y,
Ha3LIBACTCA . ..... »

pacTeKaHueM

KOre3uei

CMaYMBaHHUECM

ajare3ueu

aacopOueit

BcraBeTe mpomymenHoe BeIpaxkeHue: «KoaddummenToM ruapoduIbsHOCTH JAHHOW TOBEPXHOCTH HA3BIBACTCS
OTHOIIIEHUE TEIIOTH CMAauUBaHU €€ BOJOH K TEIJIOTE CMAYUBAHHU .. ...».
a30THOU KHUCJIOTO
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ahupoM
OEH30JI10M
CIIUPTOM
alleTOHOM

BcraBpre mpomymenHoe BeipakeHne: «TOHKHI CIloi, 0O0pa3yroluiicss Ha MOBEPXHOCTH paszjiena IByx (a3 u3
MIPOCTPAHCTBEHHO Pa3ICNEHHBIX IEKTPUUCCKUX 3aPsA0B IPOTUBOIIOIOKHOTO 3HAKA, HA3BIBACTCS .. ...»

CJIOEM C MOBBILIEHHOH BSI3KOCTHIO

THUAPATHON 000JIOUKOH

MOTPaHUYHBIM CIIOEM

aJICOpPOIMOHHBIM ci10eM HenoHoreHHbIX [IAB

JBOMHBIM 3JIEKTPUUYECKUM CIIOEM

Vkaszarh MpaBUIIbHBIE €ANHUALBI H3MEPEHUS KOO HUIMEHTA TOBEPXHOCTHOIO HATSKEHHSL:
Jox/m?;
JIK/KT;
ITa/M2.

Kaxkwue 13 mepedrciieHHBIX BEMECTB OYIyT MOBEPXHOCTHO-aKTUBHBIMY Ha TPAHHMIIE pasjieia BOAa-BO3AyX?
Na.COs

C12H22011

C4sHoOH

CeH1206

Na,SO4

C11H21SO3Na

C12H2sNH3Cl

KNO3

Kaxkwue 13 1niepedrciIeHHbIX BEMECTB OY/1yT MOBEPXHOCTHO-HEAKTHBHBIMHU Ha TPaHMIIE pasjielia BOAa-BO31LyX?
Na.COs

C12H2011

C4H,OH

CeH1206

Na,SO4

C10H21SO3Na

C12H2sNH3C1

KNO3

CnocoOHocTh ITAB M3MeHATh MOBEPXHOCTHOE HATSHKEHHE XapaKTEPU3YEeTCs BEIMUNHON TOBEPXHOCTHOM
aKTHBHOCTH: g = [im (—do / dc) - Kakue u3 nepeuncieHHbX COeMHeH I IMEIOT g <0?
c—0

H,SO4

CsHi.06
CeH130H
NaNOs
C4HsCOONa
CuSO;,

HCI
Ci7H33COONH;4

Crioco6HocTh [TAB H3MeHATh MOBEPXHOCTHOE HATSHKEHHUE XapaKTEePU3yeTCs] BETMIHHON MOBEPXHOCTHON
akTUBHOCTH: ¢ = lim (—do/dc)- Kakue u3 nepevncieHHbIX CoeAMHEHNH umerot g > 07
c—0

H2SO4
CeH1206
CsH130H
NaNO3
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C4H9COON8.
CUSO4
C17H33COONH,

Kakoii n3 nepeuncieHHbIX HIKE CHCTEM COOTBETCTBYET NpuBeA¢HHas opueHTanus [IAB Ha rpanuiie pasnena ¢asz

Aanaandl

XXXXX |»,

ruapodoOHas TBEpas MOBEPXHOCTH B BOJAHOM pacTBope [TAB;
ruapodIbHasS TBEPIAs MMOBEPXHOCTH B BOMHOM pacTtBope I11AB;
ruapodoOHas TBEpIAs MOBEPXHOCTD B YIIIEBOAOPOAHOM pacTBope [1AB;
ruapoduabHas TBEpAAs MOBEPXHOCTH B YIIIeBOIOpoHOM pactBope [TAB.

Kaxoii n3 nepeuncieHHbIX HIDKE CHCTEM COOTBETCTBYET npuBeACHHas opueHTanus [IAB Ha rpanune pazaena da3

066b6606|=

XXXXX |m=

?

ruapodoOHas TBEpIAs MOBEPXHOCTH B BOAHOM pacTtBope [1AB;
rugpouiIbHas TBEPAAs HOBEPXHOCTH B BOJHOM pactBope [TAB;
runpodoOHast TBEPAAs MOBEPXHOCTh B YIIIeBOAOPOAHOM pacTBope [1AB;
ruapoduabHas TBEpAAs MOBEPXHOCTH B YTIeBO10poaHOM pactBope [TAB.

Kpaeoii yron cmaunBanus pactBopa, coaep:xaiiero [IAB, o cpaBHEeHHIO ¢ KpaeBbIM YIJIOM CMauMBaHUS YHCTOTO
pacTBOpHUTETS:

YMEHBIIAETCS;

YBEJINYUBACTCS;

HE U3MEHseTCs;

CTPEMUTCS K HYJIO.

C yBenuuenreM KoHIeHTpauuu [IAB B uncToii Bosie TOBEpXHOCTHOE HATSKEHHE:
YBEIIMYUBACTCS;

HE U3MEHSETCS;

CTPEMUTCS K HYJIIO.

YMEHBUIAETCS;

Hccnemyst moBepXHOCTHOE HATSKEHHE BOJHBIX PACTBOPOB IMOJISIPHBIX OPraHMYECKHUX BelIecTB, Tpay0e ycTaHOBMI
MPaBUIIO: B TFOOOM TOMOJIOTMYECKOM DSy MTPU MaJIbIX KOHIIGHTPAIUSX YAJHMHEHHE YTriieBo1opogHoH nenu Ha CH»
— IPYIIY YBEIHYUBACT IOBEPXHOCTHYIO aKTHBHOCTD B!

1-2 paza

3-3,5 paza

4-5 paza

HpI/I MOrpy’>KE€HNHU TOHKOI'O KalmnJuIApa B HECMa4YMBaA€CMYH0 ) KUAKOCTb IIPOUCXOANT:
OITYCKaHUE YPOBHA XUJAKOCTHU B KAITUILIAPE,
MNOAHATHUC YPOBHS JKUJAKOCTU B KaIlTMJLIAPEC.

B 3aBucuMocCTH OT 3HaYEHMI PAaBHOBECHOTO KPAaeBOTO yria 6 pa3nnyaroT TP OCHOBHBIX BHJIa CMAYHBaHUS.
Kakomy By cMauuBaHMsI COOTBETCTBYET 3HAUEHHE KPAaeBOro yriia jiexxaniero B uatepsaie 180° > 0 > 90°:
HecMadyrBaHue (IJI0OX0E CMAaUYBaHHE);

cMadrBaHue (OrpaHNYEHHOE CMaurBaHUE);

MIOJIHOE CMaYMBaHHE.

BeHIeCTBa, HO6aBHeHI/Ie KOTOPBIX K PACTBOPUTEIIO CHHUKACT NOBEPXHOCTHOC HATAXKCHUEC, IIPUHATO HA3bIBATh!:

IMOBEPXHOCTHO-AaKTUBHBIMU BCUICCTBAMMU,
MOBCPXHOCTHO-HCAKTUBHBIMU BCUICCTBAMU.
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K IMOBEPXHOCTHO-AaKTUBHBIM BEIIECTBAM OTHOCATCS:
HCOPraHUYECCKUE DJICKTPOJIUTEI — KHUCIIOTEI, METOYU U COMIH.
OpPraHnv4CCKUC COCAUHCHU A, COACPKAIINEC ITOJIAPHBIC T'PYIIIbI, — CIIMPTHI, JKUPHBIC KUCJIOThI, AMUHBI, MbLJIA.

Kakoe 13 ykazaHHBIX YpaBHEHHUH HCIONB3YETCsI IS pacuéTa BETMYMHBI aJCOPOIIMU HA TPAHUIIEC Pa3Jiesia pacTBOP-
ras?

a) r‘:_i.dﬁ
RT dc
6)1—‘:1—‘max' c
C+A
m X _ ke
m

'MapohuILHOCTE IOBEPXHOCTH CIIEAYET XapaKTEPU30BATh M0 OTHOLIEHHUIO TEILIOT €€ CMaYnBanus Bogon (; u

Oenszonom (, . st ruapouiabHON NOBEPXHOCTH:

a) b g
a,

6) i>1
.

Omnpenenure 3uepruto ['m60ca Gs HOBEPXHOCTH Karesb Tymana Maccoit M =4r npu 293 K, eciiu IoBepXHOCTHOE

HatsokeHue Boapl 0 = 12,7 mJlx/m?%, wiotHocTs Boasl p = 0,998 r/em®, mucnepcnocts wactun D =50 mxm L,
87.41 I
95,32 I

PaccuwnraiiTe monHyo MOBEPXHOCTHYIO 3HEPTHIO 5 T 3MYyJIbCHUHM O€H30J1a B BOJIE C KOHIEHTpaue 75% (macc.) u
nucniepcuto D = 2 mxm mpu Temneparype 313 K. IlnotrocTs Gensona npu stoit Temneparype 0 = 0,858 r/em?,

noBepxHocTtHoe Harsokenne o = 32,0 wmJk/M% TemmeparypHbii KO3((GUIMEHT MOBEPXHOCTHOTO HATSKEHUS
oensona do/dT =—-0,13 mx/m?* K.

7.53 Ik

3.81 Ik

1

PaccunraiiTe naBneHue HachIIEHHBIX MapoB P Hag KamisiMu BOABI C JAWUCHEPCHOCTBIO D =01 HM - Ipu

temneparype Py =2338 Ila, mumorHocTh BOABI p = 0,998 r/em’; MOBEPXHOCTHOE HATSHKEHHE BOIBI o = 72,7
MK/ M2,
2875 I1a
3042 Ila

JIBe BepTHKAJIbHbIC MapalIeIbHbIC IUIACTHHKH YaCTHYHO HOTPYKEHBI B )KUIKOCTh Ha paccTostHun d =1MMm apyr ot
npyra. YroJl cMauMBaHUs ¢ IUIACTMHOK cocTasiser 30°. [TOBEPXHOCTHOE HATSHKEHHE JKHMAKOCTH o =65 MJIK/M?,
Pa3HOCTb IIOTHOCTEH XHUAKOCTH U BO3yXa Ap =1 r/cm®. Paccuuraiite M30BITOYHOE IABICHUE B KUIKOCTU U CUITY
B3aMMHOT'O MPUTSHKEHUS TUIACTUHOK, €CJIA UX Pa3MePBI COCTABIIAIOT 5X5 cM.

205,4 I1a; 2,4 H.

113,1 Ia; 0,28 H;

B Boznyxe, coneprkarieM napsl Bojbl, o0Opasyercs TymaH npu remnepatype 270,8 K (koadduiment nepecoieHus
y paseH 4,21). Paccuuraiite kpuruueckuil pasmep siep KOHACHCALIMU U YHUCIIO MOJIEKYJI, COJIEPKALIUXCS B HUX.

. 6
[ToBEepXHOCTHOE HATSHKEHHE BOABI 0 = 74 MJIx/M?, MombHBIH 06BbeM Boabl V,, =18-107 m%/monb.
M

0,824 um; 78
1,242 um; 200.
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[ToBepXHOCTHOE HATsHKeHHE OyTaHOJNa ¢ KOoHHeHTpamuer 4,52-107* kmons/M® B cucreme Boma-rentan npu 20°C
paBHa 4,0-1072 JIxx/m?. C yBenuueHreM KOHIIEHTpanuu 6yranona 1o 8,110~ kmons/M® HOBEpXHOCTHOE HATSKEHHE
usMeHunock 10 3,48-1072[Ix/mM?. BbIYMCIMTE NOBEPXHOCTHYIO AKTHBHOCTH CHOMpPTA B JAHHOM HHTEpBale
KOHIIEHTpaIUi.

14,5-1073 I M/MOnB;

20,5-1073 Ik M/MOJIBb.

IToBepXHOCTHOE HATSIKEHHE BOJHBIX PACTBOPOB MACISHONW M BallepHaHOBOM KucaoT mpu 35°C COOTBETCTBEHHO

paBHo 58,5-10° wu 30,0-10° JIx/m% KoHIeHTpauuu pacTBOPOB KMCJIOT OJMHAKOBBl M cocTaBisior 4,0-107

KMOJIb/M®. OTpenenuTh MOBEPXHOCTHYIO aKTUBHOCTH KHUCIIOT, YCTAHOBHMTB, COOJIONAETCS JM MpaBuiio JIIOKiIo-

Tpaybe, paccunTaTh TIOBEPXHOCTHYIO AaKTHBHOCTh KAallpOHOBOW KHUCIOTBl TOW K€ KOHIIEHTpaluu
-3 2

(0,0 =72,75-107° ox/n%).

0, (macn.) =3,56; g, (anep.)=10,68; Q, (xanp.) =32 J[x-M/kmMoib, 5 =3,002.
0, (macn.) =5,49; g, (anep.)=15,68; J,(xanp.) =52 J[x-M/kMoib, £ =5,03.

Paccunraiite ancopOmuio a3ora B cam’/2 Ha cmone npu 90°K (npuBeneHHbIX k Temneparype 20°C u gaBinenuio 760
MM pm. cm.) IO ypaBHEeHHIO JISHIMIOpa, eCly AaBJeHHE a30Ta paBHO 13 mm pm. cm. v 5 mm pm. cm., Ts= 38,9, a b
=6,41.

4: 25 em/.

3: 17 er/.

Ha ocHOBaHwMM naHHBIX agcopOIun OeH30MHOM KUCIOTH 13 OeH3o0ma Ha yrie npu 25 °C onpenenute rpadhuIecKuM
METOZOM KOHCTaHThI B ypaBHeHUU DpelHInxa.

PaBnoBecHas xonnentpanus CHsCOOH,
MMON/MT
X

0,006 0,025 0,059 0,118

0,44 0,78 1,04 1,44

m’ mmonv/z
3,4;:0/4.
5,4;0,8.

Hatigute paBHOBECHYIO KOHIICHTpAIMIO OCH30WHOW KHUCIIOTHI B O€H30Jie, MpH KOTOpoil 1 2 yrus ajacopOupyer

0,0792 2 6en3oiinoii kucnotel. KoHCTaHTH B ypaBHeHNN DpeifHuIHXa UCIIONB3YITE U3 TIPEIBITYIIEH 3a/1aum.
0,2658 mmons/cm®.
0,0158 mmonw/cm.

[Tpu u3ydyennu ancopOipn okenza yriepoaa (1) Ha yrire ObuTH MOMYYeHBI CIEAYIONINE TaHHbIC:
P, cu pm. cm. 7,3 30,4 |54,0] 88,2

%: el 234|784 (119 | 16,5
Ompenenure TpadUIECKUM METOIOM KOHCTAHTHI B ypaBHeHUN DperHmxa.
0,51; 0,787.
0,83; 0,912.

I'paduueckum nytem Haiinute B ypaBHeHHH DpeiiHyIMXa KOHCTAHTHI AJIs1 aJCOPOIIMU IPOITMOHOBOM KHCIOTHI 1 T
YTII51, TIONNB3YACH CIEAYIONUMH JTAHHBIMU:

HavanbHast KOHIIEHTPALUS, MO/ 0,030 | 0,220 | 0,460 | 0,66

PaBHoBecHas konuenTpanus, moaw/n | 0,004 | 0,061 | 0,37 0,54
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0,25; 0,54.
0,15; 0,32.

Omnpenenure rpaguIecKUM METOJIOM KOHCTaHTHI [ '« U D B ypaBHeHHH JIPHTMIOpa U151 aICOPOLIUH YKCYCHOM
KHCJIOTHI M3 BOJIHOTO PACTBOPA YKMBOTHBIM yTiieM mpu 25°C, HCXOsI U3 CIIEAYIOIUX JaHHBIX:

PaBuoBecHas konuentpauus CHzCOOH, 0031 0062 0268 0882
MMOJIb/MIL ! ' ' '

T, mmonv/2 0,624 1,01 1,91 2,48
2,7; 0,105.

3,7; 0,305.

[Tpu n3yvennn agcopOimu 6poma yriéM u3 BOIb! OBUIH NOJYUYEHBI CIICAYIONINE TaHHbBIE:

C, monv/mn 0,00259 | 0,00669 | 0,01708 | 0,02975

I, mmonw/2 3,10 4,27 5,44 6,8

Omnpenenure KOHCTaHTHI [ ¥ D B ypaBHeHNH JIPHrMIOpa rpagiIeCKUM METOOM.
6,81; 0,00324.

7,81, 0,043.

BEIYHCIHTE BETHYMHY a1COPOIHMH a30Ta Ciro10i npu Temneparype 90°K B car’/e (IpuBeeHHEIX K Temneparype 20
°C u naBnennio 760 mm pm. cm.), ecll JaBIeHue a301a paBHO 23,8 mm pm. cm., T, = 38,9 er’/z, b = 6,41.

30,6 (ca®/2).

40,5 (cm2).
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TecThbl KO BTOPOii py0e:KHOIi aTTecTAIMOHHON KOHTPoabHOo#i padote (ITK-1)

Tema: «KonsonaHasi XuMHUS ¥ TOBEPXHOCTHBIE SIBJICHUS
| 610K

BcraBpre nponymennoe BeipaxxeHue: « ToHKH cioif, 00pa3yromuiicss Ha MOBEPXHOCTH pa3zena IByX (a3 u3
MPOCTPAHCTBEHHO Pa3ICIEHHBIX NIEKTPUUCCKUX 3aPsI0B MPOTUBOIIOIOXKHOTO 3HAKA, HA3BIBACTCS ...»
CJIOEM C MOBBILIEHHOH BSI3KOCTHIO

THUAPATHON 000JIOUKOH

MOTPaHUYHBIM CIIOEM

aJICOpPOIMOHHBIM ci10eM HenoHoreHHbIX [IAB

JBOMHBIM 3JIEKTPUUYECKUM CIIOEM

Vkaxure BCPHOC YpaBHCHUC OHHIITETHA JJId BA3KOCTU JUCIICPCHBIX CUCTEM!

n=n,1-ag)
1 =n1+ag)
n=n,1+ap)
n=mn,1+¢)

n=,+ay)

YKakuTe IpaBHIbHOE ypaBHeHHe DiHIITeHA 11t Koddunmenta nuddysun D (7) —Baskocts cpensr; ' —
paAryc 4acTHII):

D= Zrz(p—po)g
RT
5 bmm,
RT
R
D=—
N,
p-RT
8nl
p-_ RT
67mrN ,

Vxkaxure SABJICHUC, Ha6J'IIO,Z[aIOH.Ie€C$I IIpU HAPYHICHHUN Ce,[[PIMeHTaI.IHOHHOfI YCTOI‘/JI‘II/IBOCTI/I Cy0H6H3Hﬁ, BCIICCTBO
YaCTHI B KOTOPBIX UMEET 6OJII>HIYIO IIJIOTHOCTB, UEM AUCIICPCHUOHHAA Cpeaa:

NNCITU3alusA

OCCOaHHEC YaCTHUI

KOoaJICCUCHIIHUA

BCIIJIBIBAHHUEC YaCTHIL

Koaryjsanua

_ 2I’2(p—po)g ?
9

Kakoii BeIMunHbI He XBAaTAET B 3HAMeHarese ypasHenus Crokea |,

BA3KOCTH CPEABI n

BBICOTHI cTOJI0a cycreH3uu h
MacChl YaCTULIBI 71

MAacchl IUCIIEPCUOHHOM CpeJIbl M.
06péma cycniensuu V

Kakoe ontrueckoe siBjieHHE HanboJiee SAPKO MPOABIACTCA B KOJNIOUAHBIX cucreMax?
CBETOIIPECIIOMJICHUE

OTpa’*XCHHUC CBCTa

JIIOMHUHCCIHCHIINA

CBETOpPACCCAHUC

CBCTOITIOTJIOICHHEC
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UTo 13 mepevnciIeHHOTo He XapaKTEPHO ISl CYyCIICH3HIA?
MYTHOCTb

TBEP/bIC YACTUIIBI AUCTICPCHOM (hazbl
CeIMMEHTAIIOHHAs HEYCTOHYNBOCTh

OTTaJIECTICHIINS

¢brokysIms

OMyIIbCUU — ATO AUCTIEPCHBIE CUCTEMBI, B KOTOPBIX:

O tBépnas, a JIC xunkas

@ razosas, a AC xunkas

muctiepcHas daza (D) n qucniepcrnonnas cpena (JC) TBépapie
A u JIC xunakue

@ xunkas, a IC tBEpaast

3aKOHYUTE ONpeneacHue: «IMYIbCUA € KAIJIIMU HEMOJIAPHOM KUIKOCTH B OJIIPHOM Cpezie Ha3bIBACTCS
SMYJIbCUE»

pa3baBieHHOM

npsMoit

KOHILICHTPUPOBAHHOU

JKEITATUHUPOBAHHOM

oOparHoit

BcraBpTe MMPOIMYIICHHOC CIIOBO: ((HOBerHOCTHO-aKTI/IBHOG BCIIECTBO, BBOAMMOC B OMYJILCHUK IJIA NpHUIaHUA en
arperaTUBHON yCTOMYHMBOCTH, HA3bIBAETCS »

SMYJBIaTOPOM

[IPOIEIUIEHTOM

COIOOMIN3aTOPM

KOaryJasiTopom

MENTH3aTOPOM

3akoHunTe (HOPMYIHPOBKY IpaBmiia bankpodra: «aMyJIbraTopsl CTaOMIN3UPYIOT SMYJIBCHU 1-TO THIIA»
runpodoOHbIe

amQoTepHbIe

ruapoQUIbHBIE

oneoUIIbHbIC

YKaXuTe BEILIECTBO, SBJIAIONIEECS CTAOMIN3aTOPOM MIPSIMOM SMYJIbCHU:
oJieaT Kalus

HUTpAT HATPUS

cTeapaT KaJIbIus

XJIOpHJ] HATPUS

oJieaT KaubLus

Kaxkoe cBoicTBO HE XapaKTepHO AJIs1 HOPOIIKOB?
CIOCOOHOCTP K IPaHyJIUPOBAHUIO

CBIYYECTh

rupoHoOHOCTh

OIIAJICCICHIIMS

B3PBIBAEMOCTH

BcraBpTe nponyiieHHOE CI0BO: «J[BIKEHUE YaCTHIL ad3pO030Jis MO BIMSHAEM TPaIMeHTa TEMIIEPaTyPhI
Ha3bIBACTCS »

TepModope3omM

anexTpodopezom

karagope3oMm

dhoTodopezom
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dhonodopezom

Kakoii mporiecc 0TBETCTBEHEH 3a OCE/IaHUE TBUTH HA XOJIOIHBIX TIOBEPXHOCTSX? TepModopes
TEPMOIPEIIUTUTAIIHS

KOQJICCIICHIIHSI

dhmorammst

dbotodopes

BcraBpre nponymiennoe cnoBo: «HamnpaeineHHOE ABIKEHHUE 3apsHKEHHBIX MUKPOYACTHIL B )KHIKOH (BOIHOI) cpefie
MO/ IECTBUEM BHEIIIHETO AIEKTPUUECKOTO MOJISI HA3BIBACTCS >

3JEKTPOOCMOCOM

s dexTom JJopHa

3neKTpodope3oM

addexkrom Keunke

ANEKTPOIIN30M

3akoHuuTE omnpezeneHne: «MeToa OUNCTKU KOJIIOUAHBIX PACTBOPOB OT IpHUMecei, OCHOBaHHBIN Ha HEOIMHAKOBOU
ckopocTH Juddy3un yacTull pa3HbIX Pa3MEpOB Yepe3 MOIYIPOHUIIAEMYI0 MEMOpaHy, Ha3bIBACTCA ...»
aacopOueit

(dnoranueit

JUAIU30M

MeNTH3aen

yIabTpapuIbTpaei

Kaxk Ha3pIBaIOTCS MOHBI JJICKTPOJINTA, aJICOPONPYIOLIHECS HETTOCPEACTBEHHO Ha KPUCTAINTMIECKON TBEPHOI
MIOBEPXHOCTHU U NPUJAIOLINE €1 3JIEKTPUUECKU 3aps?

KaTHOHBI

MPOTHBOMOHBI aJICOPOIIMOHHOTO CIIOS

MIPOTUBOMOHBI AUPPY3HOTO CIIOS

AQHHOHBI

MOTEHIHATO0Pa3yIOINe HOHBI

Kak Ha3pIBaeTCs 35IEKTPOSIUT, HOHBI KOTOpOoro oopasyoT 2C y moBepXHOCTH YacTHUIl JUCIIEPCHON (a3bl U
KOTOPBIN MPUAAET arperaTuBHYyI0 YCTOWYUBOCTH KOJIOMAHBIM pacTBOpam?

KOaryJmisTop

agcopOeHT

OCaUTEINb

cTabuIM3aTop

(bnoropeareHT

Kak Ha3piBaeTcst TBEPAAst OCHOBA MUIIEILIBI JINO(GOOHOTO 3071517
arperar

JacTuia

AAPO

MHUIIEIIa

rpaHyia

3akoHuuTe onpezencHue: «Clumannue 4acTUIl JUCTIEPCHON (a3bl B KOJUIOMIHBIX CHCTEMAaX, POUCXOIAIICE IIPU UX
CTOJIKHOBEHHSX B pe3yJIbTaTe OPOYHOBCKOTO JIBHXKEHUSI MITH ITEPEMEITUBAHUS, HA3BIBACTCS ...»

azcopomueit

Kores3ueit

ajaresuen

KoaryJsinuen

nenTu3aluen

VYkaknuTe Ha3BaHHEC MUHUMAJILHOW KOHIICHTPAIIUH ICKTPOIUTA-KOATyISTOPA, BHI3BIBAOIICH ABHYIO KOATYIISIIAIO
KOJIJIOWTHOTO PacTBOpA:
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Ipees KoaryJsuu
KOaryJIupyomas ciocoOHOCTh
KOaryJInpymollee JeUCTBUE
MOPOT KOATyJISLNH
KpUTHYECKask KOHLIEHTPpaLus

YKaxuTe MpaBUIIbHOE YPAaBHEHHUE JUIsl BRIYUCICHUS TTopora Koaryasiun Y (Cox— KOHIEHTPAIUS 3ICKTPOJINTA-
KOarymsitopa, V ,« — 00bEM IEKTPOIUTA- KOATyIATOPA, Vsom, — 00BEM KOIIOUIHOTO PACTBOP)

— V30.7b +Vw<
SV,
— Caxvax
C+V,,
— COK

}/ - VB’(),% +V3K
i V3K

7/ - Va‘o.'lb +V3k

C.V,,

V.4V

307 9K

3akonunte hopmynupoky npasuia Llynsue — apan: «Koarymsinuio KOJUIOHIHOTO PAaCTBOPA BBI3BIBAIOT TE HOHEI
3IIEKTPOJINTA, 3HAK 3apsia KOTOPBIX IPOTHBOIOJIOKEH 3HAKY 3aps/a ....; KOaryJupyolee IeHCTBUEe HOHA TeM
Ooublie, ueM OOJIbIE ero 3apsia

arperara

HPOTHBOUOHOB

sapa

IpaHyJIbI

MHLEIUTBI

VYkakuTe KaTHOH, 00JaIaroInii HANOOIBIINM KOATyJIMPYIOIIUM JICHCTBUEM:
Ca2+

Mg?*

K+

Na*

Al

Kak Ha3pIBaeTcs TeMnepaTypHbIi HHTEpBaJ, B KOTOpoM amopdroe BMB nepexoaut 3 BEICOKO3JIACTUUECKOTO B
BA3KOTEKYy4ee COCTOSIHUE U 00paTHO?

TeMIieparypa IUIaBIeHUs

TeMIiepaTypa UCapeHust

TEeMIIEpaTypa 3aMep3aHms

TeMIlepaTypa CTEKJIOBaHU

TeMIIepaTypa TeKy4eCcTH

3akoHunTe HOPMYIUPOBKY: «YBeIHueHHE 00bEMa (Macchl) MOJIMMEPHOTO 00pa3la B Pe3yJibTare HOTJIOLIeHHUs
HU3KOMOJIEKYJISIPHOW KUIKOCTH WJIH €€ Tapa Ha3bIBaeTCs »

HaOyxaHHEeM

TUKCOTPONHEN

CHUHEPE3NCOM

3aCTyIHEBaHUEM

KoalenBanuen

Kak naspiBaeTcs siBIeHne yMeHbIIEHUs 00mIero o0bémMa cuctemsl mpu Habyxanun BMB?
3aCTyIHEBaHUE

TUKCOTPOIIHS

KOHTPaKIMsI
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COJIFOOMITH3ALNSI
KOallepBalus

Kakoii (haktop BimsieT Ha KOH(DOPMALIUIO MOJICKYJTbI OCJTKa:
VM3MEHEHUE JTaBJICHHS

pH cpenbl

nepeMeIInBaHue

W3MEHEHHUE KOHIICHTPAIlNU

MTOHIDKEHUE TEMIIEPATyPBI

Ykaxure CBOWCTBO, OTIMYaroliee pacTtBopbl BMB 0T KOJUIOMIHBIX pacTBOPOB:
CITOCOOHOCTH K KOaIlepBaIiH

CHOCOOHOCTD K AUAU3Y

Mainasi CKopocTb Audy3un

MaJIo€ OCMOTHYECKOE JaBJIICHHC

OITaJICCIICHITIS

Bri6epute ypaBaenue lllTaynuarepa amst BI3KOCTH PACTBOPOB MOIUMEPOB:

n,,=KMC
M= KM
M= KM*
Mo = MC
Mo = KC

VYkaxnuTe ypaBHEHHE 7151 pacd€éTa OTHOCUTENBHOM BA3KOCTH PACTBOPOB:

t
n:i&

t o«
M= Mpaem —1
n=n,1+ag)

t
n =T
A
t
=" x 2
t oo

Kakxoe BMB MOXHO OTHECTH K TOJTUAIICKTPOIHTAM?
Oenmox

Kay4dykK

Kpaxmail

LIEJUTI0JI03a

MOJIMATUIIEH

BcTaBsTe nipormymeHHoe BeIpaxkeHue: «3Hauenune pH cpenbl, mpu KOTOPOM YHCII0 HOHU3UPOBAHHBIX OCHOBHBIX
TPYII B MOJIEKYJIe OeJIKa PaBHO YHCITY HOHU3UPOBAHHBIX KUCIOTHBIX TPYIIIT, HA3bIBACTCA ...»

SKBHUBAJICHTHOM TOYKOM

O0ydepHOIt EMKOCTBIO

H303JIEKTPUUECKUM COCTOSIHUEM

H303JIEKTPUUECKOM TOUKOM

KOHCTAHTOM JUCCOIHAIINNA

VYkaxnuTe cxeMaTHYeCKOe CTPOCHHUE MOJIMHOHA Oelika B LIeJIOYHOH cpefe:
NHsz*— R - COOH

NHz - R - COO~

NH;"— R - COO~



YKaxuTe HallpaBJCHUE IBIKCHUS ITOJIMMOHOB JKeJlaTHHA TIpH dekTpodopese, ecim ero UDT 4,7, a pH cpenst 4,07

K KaToay
K aHOZY
[ePEMEILEHUE OTCYTCTBYET

VYkaxute METoA, KOTOPHIM MOXHO onpeaenuts DT Oenkos:
METO]T HanOOJIBIIIETO JABICHUS ITy3bIPEKOB BO3AyXa
aneKTpodopeTHIeCKIit

CTaJIArMOMETPUUYECKHUM

METOJ MaJAI0MIETo MapuKa

dhoTomeTpruIeCKU

Kakoii 13 nepedrciieHHBIX METOJIOB HE HCTIOIB3YeTCs AJIsl ONMPEACTICHUS H303JIEKTPUIECKON TOUKH OeTTKOB?
10 CKOPOCTH 3aCTyJHEBAHUS

10 MIOJTHOTE BHICAIMBAHUS

BHCKO3UMETPUYECKUI

ANMEKTPOPOpPETHUECKUI

Kax naspiBaeTcs BhIZICICHHE BEHICOKOMOJICKYJISIPHOTO BEIIECTBA U3 PaCTBOpa IIyTEM BBEICHUS B PACTBOP JIPYTroOro,

XOPOIIO PACTBOPUMOTO BEIECTBA?
COIIOOMIIH3AIINS

KoaI‘yHﬂ]_[I/Iﬂ

BbICAJINBAHUC

(dbaoramus

BBICBOOOYKICHHE

Bribepute non, HanboIee MoJHO BBICAIUBAIOMINN OSIIKH:
SCN~-

BcraBpTe nponymienHoe cioBo: «Beiienenne u3 pacTBopa moiluMepa HOBOH KUAKON (asbl, 000TanieHHOM
MOJIMMEPOM, (B BUE MEJIKUX KaIlelb), Ha3bIBAETCH. ...»

KOHTpaKIMen ajcopOIuei

KoaryJisinuen

KoaJIeCLIEHIINEH

KoalepBauueu

VYKaxuTe HOH, IPENATCTBYIOIUI 3aCTyAHEBAHNIO pacTBOpoB BMB:
Ca2+

SO*

NO;~

Na*

SCN-

Uro 3ameanseT cKopocTh 3acTyAHEBaHHA pacTBopoB BMB?
MTOHIKEHUE TEMIIEPATYPHI

MoBbILIEHUE KOHIIeHTpauuy BMB

npucytcTBre HoHOB SOs%*

npucyrcTBre HoHoB Na*

TepeMenTuBaHne

Kak Ha3zbsiBarorcs CTPYKTYPUPOBAHHBIC TOMOTCHHBIC CUCTEMBbI, COCTOANIUC U3 TOJIUMEPA U paCTBOpI/ITCJ'ISI?
KOaryJsTbl
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YKEeTAaTHHUPOBAHHBIE AMYJIBCHH
CTyIHH

COJIIO0OMIN3ATEI

reiau

3akonuuTte onpezaeneHue: «CTpyKTypooOpazoBaHHe, MPOUCXOISIIEE B TUCTIEPCHBIX CHCTEMaX (KOJUTOMIHBIX
pacTBopax, CyCleH3usX, MacTax u Ap.) B pe3yJabTaTe YaCTUYHOM KOAryJIsIIMU U IPUBOJsILEe K 00pa30BaHHIO
MIPOCTPAHCTBEHHOT'O KapKaca U3 TBEPABIX YaCTHUII, HA3BIBAETCS. ..»

3acTyIHEBaHUEM

CHHEPE3UCOM

KOaryJisiLiuen

TUKCOTpONHUen

reneoOpa3zoBaHuEM

Kak Ha3pIBaroTCs1 reny, NOTEPSBIINE KUAKYIO AUCHIEPCHOHHYIO CPEy B Pe3yJIbTaTe BBICYIINBAHUSI?
JINOTEH

TUIPO30JIH

JINO30JTU

a’po3onu

Kceporeiu

Yto Takoe TUKCOTpomus?

CHOCOOHOCTB CTPYKTYP IOCIIE MEXaHUYECKOTO Pa3pyLICHHUS CaMOIIPOU3BOILHO BOCCTAHABINBATHCS
yMeHbIIIeHHE 00bEMa TUCTIEPCHOM (a3bl

BEITIPECCOBBIBAHNE pPaCTBOpHUTEN n3 Ha0yxmero BMB

npotiecc Habyxanust BMB

reyeoOpa3oBaHue

Uto Takoe cuHepe3uc?

CaMOIIPOM3BOJIHHOE BBIJIENICHUE KUAKON CPEIbl U3 CTYIHS
TMIOSIBJIGHUE TEKYUYECTH y CTYHS

HaOyxaHHe ToIuMepa

00paTHUMBIH MIEpexo.l Telb <> 301b B

pacTBopeHHe IoNIuMepa

Cunepesuc — 3710:

YMEHBIIICHIE 00hEMa U BHITTPECCOBBIBAHMSI CPEBI U3 DIACTHYHOTO CTYTHS
BblJiesieHre BMB noa ielicTBuEM OpraHM4eCcKOro pacTBOPUTENS
YMEHbIIIEHUE 001Iero 00béMa CUCTEMBbI IIPH Ha0yXaHHUH

Nepexo] CTYJIHS B 30J1b

JBI>KeHUE Mosiekyl BMB noa neiicTBHeM 3JIEKTPUUECKOTO TOKA

[TpuunHO HECUMMETPHYHOTO CHIIOBOT'O IOJISI MOJIEKYJI B IOBEPXHOCTHOM CJIO€ SIBJISIETCHL. ...
TETIOBOE JIBIXKEHHE MOJICKYJL;

ANEKTPOCTATHYECKOE OTTAIKUBAHUE,

HECKOMITCHCUPOBAHHOCTh MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBHS CO CTOPOHBI Pa3HbBIX (a3;
KpUBH3HA IOBEPXHOCTH pazJiena a3

[lo xakoMy NpU3HAKY KIaCCU(PHULIUPYIOT UCIIEPCHBIE CUCTEMBI Ha YIBTPAANCIEPCHBIE, MUKPOTETEPOTr€HHbBIE U
rpy0oancIiepCHbIE:

10 CTENEHU JUCIIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO AWCIEPCHOH (ha3bl U TUCTIEPCUOHHOM CPebl;

0 B3aUMOJICHCTBUIO TUCTIEPCHON (a3bl U TUCTIEPCUOHHON CPEJIbI;

10 B3aMMOJICHCTBHIO YaCTHI] AUCTIEPCHOM (pa3bl

[To kakoMy pU3HAKY KIaCCU(PULIUPYIOT AUCTICPCHBIE CUCTEMBI Ha THOPHUIIBHBIE U THO(OOHBIE:
IO CTETIEHH JUCIIEPCHOCTH;

48



MO arperaTHOMY COCTOSIHHIO JIUCTIEPCHOH (ha3bl M TUCTIEPCHOHHON CPE/Ibl;
10 B3aMMOJCHCTBHIO TUCTICPCHON (ha3hl U AUCTICPCHOHHOM CPEIbI;
10 B3aMMOJICHCTBHIO YaCTHI] JUCTIEPCHON (a3l

[To xakomy npr3HaKY KiIacCu(UIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha CBOOOIHO- U CBSI3HOINCIIEPCHBIE:
IO CTETNEeHH TUCTIEPCHOCTH;

10 arperaTHOMY COCTOSTHUIO TUCTICPCHOM (ha3bl M JUCTIEPCUOHHOM CPEIbI;

10 B3aMMOJCHCTBHIO TUCTIEPCHON (ha3hl U AUCTICPCHOHHOM CPEIbI;

T10 B3aUMOJCHCTBHIO YaCTHI] TUCIIEPCHOM (pa3nI

Kaxkoii pasMep UMEIOT YacTULBI B YILTPAMUKPOTeTEPOTreHHbIX (KOIOUIHBIX) CUCTEMAX?
107 -10°5m;

10°-102 m;

10°-107 m;

10°

Kakoii pasmep UMEIOT 4YacTULII B MUKPOTETEPOTeHHBIX cUcTeMax?
107 -10° m;

10°-103 m;

10°-107" m;

10°°

Kaxoe u3 nmpuBeIeHHBIX BBIpaKEHUH XapakTepu3yeT OBEPXHOCTHOE HaTsHKeHHe?
(oF /ani)T,S,n ji

(OF 10T )s 1,

(aU /as)s,v,ni

B armocdepe BomsHOTO Tapa HaXOAWUTCS KBaplieBas KIOBETA C IUIOCKUMH CTEHKAMU W TOHKWH KBapIEBBIH
kanmwusp. [Ipy moBBIIIEHUN JaBJICHUS Tapa KOHACHCAIIHS HAYNHACTCS

OJTHOBPEMEHHO Ha CTeHKaX KIOBEThI M KaILISPa;

BHavasie B KioBeTe (IIPU MCHBIIIEM 3HAYCHHH Ps);

BHayYalle B Kamuuisipe

Kuakocts Haxoautes (1) B TOHKOM CMayuBaeMOM Kanujuisipe paauyca T; (2) B karuie paguycal ; (3) B makpodase
C TUIOCKO# MOBEPXHOCTHIO (I = 00 ). PacmonoKuTe 3TH CUCTEMBI B TIOPSIIKE BO3PACTAHUS JIABJICHUS HACBIIICHHOTO
napa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

I[Ba CTCKJIAHHBIX KallWJlJigdpa paauyca I’l unn (r1< rz) YaCTUYHO IMOTI'PYKCHBI B BOAY. Bricora KalmuWuIApHOTO

TIOAHATHS paBHA COOTBETCTBEHHO h1 u hy. Kakoe cOOTHOIIIEHNE CIIPaBETHBO:
h, <h,;

h, > h,

hl = hz

Nmeem nByxdasznsie cucremsr: (1) Boma/6en3omn, (2) Boga/rekcan, (3) Boga/aHuiauH. PacrionoxuTe 3T CUCTEMBI B
Pz 110 YOBIBaHUIO MEK(DA3HOTO HATSKEHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2
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PacmonoxxuTe naHHBIC BEIIECTBA B PsI/I 10 YOBIBAHUIO IOBEPXHOCTHOIO HaTshKeHu: (1) anmiuH, (2) 6ensod, (3)
BOJa, (4) rekcaH.

1>3>4>2;

4>2>1>3;

3>1>2>4;

3>1>4>2

KoutoniHbie pacTBOPHl OTJINYAIOTCA OT UCTHHHBIX CICAYIONIMMH OCOOCHHOCTSAMU: A) OYeHBb Cllab0 BBIPAXKCHEI
KOJUIMTaTUBHBIE CBOICTBa; b) 3HaunTenbHO BBIIE CKOpOCcTh Auddy3nn pacTBOpeHHOTO BemecTBa; B)
PACTBOPEHHOE BEIIECTBO Pa3lpoOJIeHO 10 MOJCKya (MOHOB); [') 4acTHUIBI KOJUIOUAHO-PACTBOPSHHOTO BEIECTBA
CIIOCOOHBI TIPOHHMKATh Yepe3 YJIbTPATOHKOIOPUCTBIE MeMOpaHbl; [|) SBJISIOTCS ONTHYECKA HEOIHOPOIHBIMU
(paccenBaromMu cBET) cpenamu; E) Bce KOJIOUIHBIE PACTBOPHI SBISIFOTCS TEPMOJUHAMUYECCKH HEYCTOWIHBBIMU
HEPaBHOBECHBIMU crcTeMaMu. Kakue yTBepKACHUS ABJISIOTCS MPaBUIBHBIMU?

1) BI'B;

2) AJL;

3) BI'A;

4) AT

KOJ’IJ’IOI/II[HI)IC PACTBOPHI ABJIAIOTCA HPOMEKYTOUYHBIMUA (HCpCXOI{HBIMI/I) MCXKAY UCTUHHO T'OMOT'CHHBIMH U UCTUHHO
IeTePOreHHBIMU CUCTEMaMH, TaK KaK COYETAIOT B ceOe MPU3HAKU TEX M JPYTUX: A) YacCTHIIBI JUCIIEPCHOU (a3bl
YYacTBYIOT B TEIUIOBOM (OpOYHOBCKOM) NBIKEHHH; b) KOJUIOMIHBIE PacTBOPHI OOHAPYKUBAIOT KOJUIMTATHBHEIC
cBOWcTBa; B) wYacTHIBI KOJUIOMIIHO-PACTBOPCHHOTO BEIIECTBA SBISIFOTCS ()a30BBIMH YaCTHUI[AMM, HMEIOT
MOBEPXHOCTH pazfiefia ¢ OKpyKaromiel cpenoit; I') TepMoaguHaMUUecKue CBOMCTBA KOJUIOMIHO-AUCTIEPCHOMN (a3bl
(XuMHYeCcKHi TOTEHIMAN, JaBJIEHHE HACBIIIEHHOIO Iapa, pacTBOPUMOCTh M Jp.) 3aBUCST OT pa3Mepa 4acTHll.
Kakue u3 nepeyrciaeHHBIX MPU3HAKOB OTJIMYAKT KOJUIOMIHBIE PACTBOPHI OT HCTUHHO I€TEPOr€HHBIX CUCTEM?
1)ABI;

2)AT;

3)ABI;

4)BI

B moBepxHOCTHOM Cl10€ paBHOIEHCTBYIOMIAS CHIT MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS: 1) paBHA HYIIO; 2) HE
paBHa HYJIIO; M HanpaBjicHa A) B ri1y0b (pa3bl 10 HOpMAJIU K MMOBEPXHOCTH; b) TaHreHIMaIbHO MOBEPXHOCTH. OTBET
BBIPA3HUTE COUETAHUEM ITU(PPHI U OYKBHI.

2A;

1B;

1A;

2b

B karuro Bo/ibl Ha IOBEPXHOCTH KBAPIIEBOH IUTACTHHKH BHECEH ruApoxiaopua goxermtammonns [CioHasN H3]Cl-.
B pesynpTaTe nmpounzomio

YMEHBIIIEHHE KPAeBOTO YIJla CMaunBaHUS;

BO3pacTaHHE KPaeBOro yIJia;

KpaeBOU yroyl He U3MEHMJICS

3omp  Agl momyden B3aumopeiictBueM AgNO:; u Kl npm  wu3deitke Kl Kakoit won Oyner
MTOTEHLNATOONPEAETISIOIINM?

1) Ag™;

2) I

3) K

4) NOs~

KaxoBbl BO3MOXHBIE IPUIMHBI BOSHUKHOBEHUS JI9C Ha MOBEpXHOCTH YaCTHIl THAPO30JII KpeMHe3eMa B Bozie?
aJcopOIusl HOHOB CTA0MIIU3aTOPa
MOHM3AIHS TOBEPXHOCTHOTO CJIOS
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JOCTPaUBaHUE KPUCTATUTUIECKON PEIIETKH HOHAMH M3 PacTBOpa

[Ipu momydeHun sMynbcHil Thma "Macio B BOjJe" B KadecTBE CTaOWMIHM3aTOPOB HCIOIL30BaHBI THIPOXIOPHU]
noneramMmmonust. Kakos 3Hak 3apsijia Karnenib?

1) ITOTOKUTEITBHEIH;

2) oTpHIaTeIbHEIN;

3) HeT 3apsna

K kxaxomy snexTpoxy OyayT mepemMemaThCsl MaKpOMOJIEKYITBI Oeka B KUCIIOH cpene?
1) x xarony;

2) x aHoAY;

3) He OynyT mepeMeniaTbes

[Ipu cuHTE3e nNarekca MOJMCTHUpPOJAa B KadeCTBE CTAOMIM3aTOpa HCIONB30BAIM JOACUWICYIb(PAT HATpUs
C12H2s0S03Na. Kakoit noH OyaeT moTeHITHAIOTPEAETISIONIIM?

)Na*;

2)C12H2507;

3)Cle250803*

I'unpozons cymbduaa wmemmbska (I1l) momyuen mnpomyckanmeM W30BITKA CEpOBOAOpOJA HYepe3 PacTBOP
MBIIIBIKOBUCTON KUCHOTHL: 2 H2ASOs + 3 HoS = As:S3| + 6 Ho0. 3apsn yactui Oyaet

MOJIOKUTENbHBIH (BCaeACTBHE ancopOuuu nonos HY);

OTpHIIATEIBHBIH (BCIIeACTBIE aacopounu nonos HSY);

3apsil OTCYTCTBYET

T'uapozons xnopuaa sxkenesa (Il) momyden rumponusom FeCls mpu kumstuenun pactsopa: FeCls + 3HO «
Fe(OH)s| + 3HCI. B pesyaprate o0pa3syercss MHUIlEIA, CTPOEHHE KOTOPOH MOXHO BBIPasHTh (hopMysoit
{m[Fe(OH);] nFeO* (n-x)CI'} xCIl". VYkaxure COCTABIAIONINE YACTH MHIEIUIBL 1) SAPO MHUIEIUIBL, 2)
MOTCHI[HMATIONPEICISIONIME HOHBI, 3) MPOTHBOMOHBI OT YACTHIBI JO TPAHMIBI CKOJIBKEHHS, 4) MPOTHBOHOHBI
muddysnoit wactu 19C. a) m[Fe(OH)s]; 6) xClI; B) (n-x)CI; 1) nFeO*. BapuanTs! oTBeTa:

16; 2a; 3r; 48

la; 2r; 3B; 40

Ir; 2a; 3B 40

T'unpo3ons noauaa cepedpa nonyder no peakuun: AGNOs + Kl = Agl + KNO3z B nprcytctBun n3zositka AgNOs.
dopmyina MULEIUTBI 30511 UMeeT BUJ (YKaKUTe MPAaBUIbHBIA OTBET):

{m[Agl] nAg* (n — x)NOs} xNOs~

{m[Agl] nI- (n —x)K*} xK*

{m[Agl] n NO3 (n-x)Ag* 3xAg*

Urto Ha3bIBAIOT IPAHUIICH CKOJIBKEHUS MPH JICKTPOKHHETHUECKUX SBICHUSX ?

TPaHUIly MEX]y aJICOPOLMOHHBIM B AU (D Y3HOHHBIM CIOSMH TPOTHBOMOHOB;

TPaHUILy, IO KOTOPOH poxoauT pas3psiB 13C mpu TEIIOBOM ABM)KEHUN YaCTHII,

TpaHUILy, IO KOTOPOH MpoxoauT pa3psiB 1DC mpu HAIOKEHUH BHEIITHETO YJIEKTPUYECKOTO OIS,
rpaHuIy pazzgena das.

Uro takoe 1) anexkrpodopes 2) anekTpoocMoc 3) MOTeHIHMal CeANMEHTAMH 4) TIOTeHIall TeYeHUs? a) TeUeHHe
XKHUJIKOCTH B KalIISIpe MO/ AEHCTBUEM JIEKTPHUUECKOTo 1mouist; 0) BosHuKHOBeHHe D/IC npu oceJaHny YacTull; B)
JIBIDKEHHE YaCTHIL IUCTIEPCHOH (hasbl moJ| IefiCTBUEM AIIEKTPHUYECKOTO 1MoJIst; T') Bo3HUKHOBeHHe J/1C rnpu TeueHnn
XKHUJIKOCTH Yepe3 KalUIIPHO- OpPHUCTOE TeJo. Bribepute npaBuiIbHBIA OTBET:

la; 20; 3B; 4r

1B; 2a; 30; 4r

16; 2r; 3a; 4B

Kakoii Bug umeet ypaBHeHue I eabMroinbiia-CMOITYyXOBCKOTO, CBSI3BIBAIOIICE BEMHYUHY (-ITOTEHIIMAIA U CKOPOCTh
anekTpodopesa (3mekrpoocmoca)?
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Kak pacnonararotcst B mpocTpaHCTBE IPOTUBOMOHEI 110 Teopuu Lltepna?

paccesiHbl B IPOCTPAHCTBE Ha HEKOTOPOM PAcCTOSHUM OT TpaHMLBI pasaena ¢as, o0pasyst nuddy3Hbiii crou;
pacmooXeHbI BOIU3M TPaHMIIbl paszena a3, 00pasys IIOCKUI KOHIEHCATOP;

4acTh MPOTHBOMOHOB HAaXOIWTCS BOJIM3H TPaHUIIE pasaena (a3, o0pasys ajacopOIMOHHBIA CJIOW, YacTh paccesHa B
MpocTpancTBe, 00pasys U Qy3HbIN CI0H TPOTUBOMOHOB

Uemy paBHa 3QpeKTUBHAS TONIIHUHA TUPPY3HOHHOTO CII0s?

PacCTOSIHUIO, HA KOTOPOM NOTeHIUa JU((y3MOHHOTO CII0sI CHIXKAETCS 10 HyJIs;
PacCTOSIHUIO, HA KOTOPOM NMOTeHIMAN U (HY3MOHHOTO CJI0SI CHIKAeTes B 6 pas;
PacCTOSHHUIO, HAa KOTOPOM MOTeHIMAT () (HY3MOHHOTO CIIOSI CHIDKAeTCs B 2 pasa;
PacCTOSHMUIO, HAa KOTOPOM MOTeHINAT () (HY3MOHHOTO CIIOSI OCTACTCS OCTOSIHHBIM

Kaxkoil noTeHnran Ha3pIBAIOT AIEKTPOKUHETUYECKUM?

MOTEHIMAT Ha TpaHuIe pa3zaena ¢as;

MOTCHIIMAJI Ha 'PAaHUIC CKOJIbKCHUA,

MOTEHIIMAT Ha TPpaHuIe afcopOIuoHHOro 1 A} y3MOHHOTO CII0EB;

notennuan JI9C Ha pacCTOSHUM OT TPaHUIII pa3zaena (a3, paBHOM 3¢ deKkTuBHON TommuHe AudPy3HOI yacTn
JOC.

Kakoii 13 mepedrcieHHbIX HOHOB 00J1a/1aeT HanboJbIed crocoOHOCThI0 CkuMath JJIC B 3011 CysbhuIa CypbMbI
(111) Sh2Ss, cTabHIM30BAHHOM HUTPATOM CYPHMBbI?

1) Ca?;

2) Cl;

3) SO.%;

4) Na*.

[ToueMy mpu BO3pacTaHHM pajuyca MOHOB, UMEIONINX OJUHAKOBBIN 3aps, ycuinBaercs cxkatue 19C?
W3-32 yMEHBIIEHHS TUIpaTallii HOHOB;

13-3a BO3pacTaHUs AUIOJIBHOTO MOMEHTA UOHA;

13-3a YBEJIMYEHUS aJIcCOPOLMU HOHA;

13-3a YBEJIMYEHUS KPUCTANIOXUMUYECKOTO Pagyca HOHA

[Ipu kakux ycnoBusix Bo3moxHa ctpykrypa J9C no I'ensmromnsiry?
MIPY BBICOKOH KOHIEHTPAUH HHANP(HEPEHTHOTO HIIEKTPOIIUTA;

0e3 100aBOK DIICKTPOJIUTA;

HEBO3MOJKHA HH ITPH KaKUX yCIOBHSIX

Kakoii anekrponut Ha3pIBatoT UHIUPPEPEHTHBIM?

OJIMH M3 HOHOB KOTOPOTO CITOCOOEH JOCTPanBaTh KPUCTALNTHIECKYIO PEIIETKY arperara MHUIIEIUTb;

HE COZIEp KAl NOHOB, COCOOHBIX IOCTPAaWBaTh KPUCTAIIMUYECKYIO PELIETKY arperaTa MULEIUIbl M H3MEHSTh
MOBEPXHOCTHBII MOTEHIHAI (o;

HE coJieprKaluii HOHOB, oOpa3yromux auddy3Hyro gacts J19C

Kakoii anekrponut Ha3piBatoT HenHAUDGEepeHTHBIM?

coJieprKaIiuid HOHBI, CIOCOOHBIE JOCTPANBATh KPUCTAUTNYECKYIO PEIIETKY arperara MHUIIEIUIb;
coJiepKaIuii MOHBI, OTHOMMEHHBIE C TIPOTUBOMOHAMH MHIIEIIIIBI;

HE COZIEpIKAIUil HOHBI, CTIOCOOHBIE TOCTPaNBaTh KPUCTAIUTMUECKYIO PELIETKY arperaTa MULEIIIBL;
HE coJiepKalllii HOHBI, BXOASIINX B MULEIITY 30JI4
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Kaxkoii n3 noHoB 001agaeT HanbonbIeh crmocooHocThi0 CkuMarh JJDC B 30me MNO;, crabunmzoBanasiM KMNO4?
1)Ba?";

2)CI;

3)S0%;

4)K*

Kakoit u3 nepeunciieHHbIX HOHOB 00J1a7[aeT HauMEeHbIIIeH crmocodHocThio Cxxumath JIIC B 30me Agl,
crabuamsoBanHbiM AgNO3?

1) Na*;

2) Cl;

3) SO

4) Ca®*

Kak wusmensercs sddexrtuBHas tonmumua auddysnoit wacth JOC mpu  yBENMYCHHWH KOHUEHTPALUH
nHARQGEPEHTHOTO AIEKTPOINTA B 00heMe BOJAHOM (a3bl (TIOBBIIEHUN HOHHOMN CHITBI)?

1) Bo3pacraer;

2) HE MeHsIeTcs;

3) yMeHbI1aeTCs

Kakoe neiictue okaspiBatoT Ha JIOC nHandGepeHTHBIC 3TEKTPOTUTHI?
MOBBILIAIOT (- MOTEHIINAT,

HE U3MEHSIOT (- MOTeHIINAT,

YBEIMYUBAIOT MTOTEHIIMA TPAHMLIBI PA3JIeNa;

CHUXAIOT (- MOTEeHIIHAI

JlaTexc — 31O

nByx(aszHas JBYXKOMIIOHEHTHAsI CUCTEMa-IHCIICPCHS MTOJIMMEpPa B BOJIC;

nByx(a3Has TPEXKOMIIOHCHTHAs CHCTEMa-JIHMCIICPCHS IOJMMEpa B BOJC, CTa0WIM30BaHHAs IMOBEPXHOCTHO-
AKTUBHBIM BEIIECTBOM (AMYIBIaTOPOM);

onHO(a3Has cucTeMa — pacTBOP MOJMMEpa B BOJIHOU Cpejie, CojieprKalliell IMyIbraTop

JIno¢poOHBIE KOMIOUAHBIE CUCTEMBI IPUHLUIINAIBHO arperaTHBHO HEYCTOHYMBEI, [IOTOMY YTO

00J1a1a10T U30BITKOM CBOOOHON 3HEPTHUH;

XapaKTepU3YIOTCS BEICOKAM MOJIEKYJISIPHBIM CPOJICTBOM MEXY AUCTIEpCHOH (a3oii u TMCTIEpCHOHHOM Cpeoii;
00pasyroTcs B pe3yJbTaTe CaMOIIPOU3BOJIBLHOIO TUCTIEPTUPOBAHUS

JInopupHbIE KOIJIOWIHBIE CHCTEMBI PUHIIUIHAIBHO arpeTaTHBHO YCTOWYHBEI, TOTOMY YTO

00pasyroTcs B pe3ysibTaTe CaMONPOU3BOJILHOTO JUCIIEPTUPOBAHUS U XapaKTEPU3YIOTCS BBICOKUM MOJICKYJISPHBIM
CPOACTBOM MEXIY AUCIIEPCHOH (a30ii U TUCTIEPCUOHHON CpeIoi;

001a1at0T U30BITKOM CBOOOTHOW SHEPTHH;

HMMEIOT TPEENIbHO BBHICOKYIO AMCTIEPCHOCTh

Ha moBepxHocTr yactun aucnepcHoi (a3bl MOJMCTUPOJIBHOTO JaTeKca UMEETCS Pa3peXeHHBIH ajcopOLMOHHBIN
cioit [IAB — nayparta kanus (C11H23COOK). ArperaTuBHast yCTOHYHBOCTD JlaTeKca 00YCIIOBJICHA ACHCTBUEM
HOHHO-3JIEKTPOCTATHYECKOT0 (PAKTOpa YCTONUUBOCTH;

TUIPATallMOHHOTO (haKTopa;

CTPYKTYPHO-MEXaHHUYECKOTo (akTopa

Ot kakux (pakTOpOB 3aBUCHT KOHCTaHTa CKOPOCTU ObICTpOi Koaryssiimu K
OT TEMIIEPATYypPhl U BSI3KOCTU CPEBI;

OT TEMIIEpaTypbl U BPEMEHHU KOAryJIsLuu;

OT BPEMEHHU KOaryJisiUU U KOHLIEHTPALWY YaCTHUL]

[Topor OBICTPOI KOATYIISIUH — 3TO KOHIEHTpaIus iekTpoiuta (C,,), Mpru KOTOPOi

CKOpPOCTH KOATYJISIIIUK TIEpecTaeT 3aBUCETh OT C,y;

MMOTCHIIMAIBHBIN Oapbep OTTAIKUBAHUS CTAHOBUTCS PaBHBIM HYJIIO M BCE CTOJKHOBCHUS CTAHOBSATCS
3¢ (HeKTUBHBIMH;
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CIpaBeIUBHI 00a YTBEPKACHUS

HOpOF KOoaryJjsiiuv — 5TO HaMMCHbIIAA KOHIICHTPAUA 3JICKTPOJIUTA, IIPpU KOTOpOﬁ

CTaHOBUTCS BO3MOXKHOM Koar yiadanuys, T.K. MNOTEHIIATbHBIMN 6apLep OTTAJIKUBAHUA CTAHOBUTCA MCHBILIC SHCPIUN
TCIIJIOBOT'O ABMKCHHUA,

BCC CTOJIKHOBCHH 9YaCTHUI] CTAHOBATCA 3(1)(1)6KTI/IBHBIMI/I;

CIIPaBCAJINBbI oba YTBCPKACHUA

Kakoe u3 ontiyecknx SBICHAI HEBO3MOXKHO B KOJUIOMTHO-HCIEPCHBIX CUCTEMaX?
nudpaxnus cBeTa;

OTpa)KeHHE CBETa OT MOBEPXHOCTH YaCTHII,

TIOTJIOIIEHHUE CBETa

Benplit 3016 ocBemaeTcsi MOHOXpOMATHYECKHM CBETOM ¢ JIMHON BoJHBI 400HM (cuuuit) u 700HM (kpacHsiii). B
KaKOM COOTHOILIEHUH HaXOIATCS BEIUIMHBI MyTHOCTH?

Ta00 = T700

Ta00 > T700

Ta00 < T7g0

Kakoe 13 nprBeaeHHBIX ONpPeNeIeHHH MyTHOCTH SIBISETCS] HEIPABUIIBHBIM?

MYTHOCTb — 3TO BEJINYKHA, 00paTHas TOJIIUHE CJIOSI, IPX KOTOPOH MPOXOASIIHHA CBET OCIa0IIseTCs B € pas;
MYTHOCTb — 3TO BEJIMYHMHA, YUCICHHO PaBHAs JIoTapu(pMy OTHOIIECHHSI HHTEHCUBHOCTH TAJIAIOIIET0 U MTPOXOISIIEro
CBETa Uepe3 PacCEUBAIOLIYIO CPENy;

MYTHOCTb — 3TO BEJIMYMHA, PaBHAsI HHTEHCHBHOCTH CBETA, PACCESHHOTO 110 BCEM HAIIPABIICHUSAM €IMHHLIEH 00beMa
CHCTEMBI IPY MHTEHCUBHOCTH TaJIal0ILEero cBeTa paBHOM 1.

CornacHo ypaBHEHHUIO PaJiest ”HHTEHCHBHOCTB PacCesTHHOTO CBETa BO3PACTAET MPSMO IPOMOPIHOHATBHO. ..
KyOy InaMeTpa 4acTHIL;

KBaJ[paTy JJTMHBI BOJIHBI MTaJJAIOIIETO CBETA;

YHCJICHHOW KOHIIEHTPAIIUU YacTHI]

Il 6ok (3agaun) (IMK-1, ITK-2)
[ToBEPXHOCTHOE HATsHKeHHe OyTaHoJa ¢ KoHueHtpanueit 4,52-10* kmons/M® B cucteme Boaa - renran npu 20°C
paBHo 4,0-107 [lx/m?. C yBenuueHneM KoHIeHTpauu 6yranona 1o 8,1-10* kmMonb/M® IOBEPXHOCTHOE HATSHKEHHE
u3MeHmnock 03,4810/ M2 BbIMMCINTL MOBEPXHOCTHYI) AKTHBHOCTH CIIMPTa B JaHHOM WHTEPBAJe
KOHILICHTpaLU.
14,5-1073 T M/Monb
18,3107 Ik M/Momb

[ToBepxHOCTHOE HATSDKEHHE BOAHBIX PAaCTBOPOB MACISIHOM M BajiepuaHOBOW KHUCIOT mpu 35°C COOTBETCTBEHHO
pasao 58,5-10° u 30,0-103 JIx/M?. KoHuUeHTpamuum pacTBOPOB KHUCJIOT OJMHAKOBEI M cocTapisor 4,0-107
KkMOIB/M°. ONpENenuTh MOBEPXHOCTHYIO aKTUBHOCTh KHCIOT, YCTAHOBHMTH, COOJIFOJAETCS M HPaBuio JIFOKIo-
Tpay0e, paccuutaTb MOBEpXHOCTHYIO aKTUBHOCTH KallpOHOBOW KHUCIIOTHI TOH k€ KOHLEHTPALUH ( Ouo™ 72,75-10°°

JIx/m2).
[MA(macn.) = 6,45; [TA(Banep.) = 15,37; ITA(kamp.) = 40 [x-M/kmomnb; f = 5,45;
[MA(maci.) = 3,56; [TA(Banep.) = 10,68; [TA(kanp.) = 32 [Ix-m/kmodb; B = 3,002;

[onp3ysck SKCHIEPUMEHTATBHBIMY TAHHBIMHU 110 aJICOPOLIMH CIIMPTa Ha MOBEPXHOCTHU pa3lieNa X - T, J0Ka3aTh, YTO
JIaHHAs aJIcOpOIKs o uuHseTcst ypaBHeHHI0 JlenrMiopa. Berarcnuth koHcTaHThI (K 11 ') 9TOTO YpaBHEHHS.
I'.,=0,7 monbs/M?%; K=8-1072 1/MMoi1b

I'=0,4 monb/mM?; K=5-10"% i/mMmmonn

KakuM ocMOTHYECKHAM NTaBlIeHHEM JTOJDKEH 00JIaaTh KOJIOWIHEIN PacTBOP 30JI0Ta ¢ MacCOBOH KOHIICHTpAITHEH 2
r/n, muameTpom yactuil 6°107° M, mIoTHOCTEIO ucniepcHol Gasbl, paBHoi 19,3+10% r/n mpu 293 K?
n=3,7 Ila
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n=8,2 I1a

Paccunrarh 3neKTpoKMHETHYECKUiT moTeHmman vactul 30is8 Fe(OH)s mo maHHBIM 3neKTpodopesa; BHEUIHSSA
pasHocTb noteHmaios (U) pasHa 170 B, paccrosaue mexay snextponamu (L) 0,45 M, cmenieHre rpaHuibl 305151 K
karoxy (a) cocraBuio 12 mm 3a 30 munyT. Temneparypa ombita 298 K, BA3KOCTh JUCTIEPCHOHHOM (BOIHOM) Cpeb
pasHa 8,94-107* I1a-c ¥ OTHOCHTENIBHAS AUANIEKTPUYECKAsk IPOHMUIIAEMOCTH 78,2,

30,8 MB

22,8 MB

s koarymsituu 10 e 30081 oauma cepedpa morpedoBaiocs 4,5 vz 0,1 H. pacTBopa HuTparta 6apusi. OnpeaeaTuTh
MOPOT KOATYJISIIAH dIICKTPOIUTA B MMOb/.

32,4 MMOJIB/IT

22,5 MMOJIB/NT

s xoaryssimuu 10 wn 30718 Hoauma cepedbpa tpedyercs 0,5 ma 0,1 M pactBopa Ca (NOs), waum 0,2 mz 0,01 M
pactBopa Al (NOs)s; wmm 1,5 mn 1 M pactopa KNOs. Onpenenure: a) moporu KoaryJsiiiid B Mmosb/1, 0) 3apsin
YaCTHII 30JI41, B) OTHOIICHHUE KOAryJIUPYIOIIeH CTOCOOHOCTH NOHOB.

1:15:250

1:20:350

[Toporu koaryJysiiuu 3JIEKTPOJIUTOB JUII HEKOTOPOI'O THIPO30Jis PaBHBI: CNaNQ: 300 mmonv/n, CMgClZ =125

MMOJIL/TL, CNaZSO4 = 1475 mmons/n, = 0,17 mmons/n. Kaxoii 3apsig HECYT 4aCTHIIBI 30157

OJIOKUTEIHLHBIN
OTpULIATEIbHBIN

Urto0s! BeI3BaTh Koaryssiiuio 10wz 30 ruapokcuaa xenesa (1), B kakaom ciydae morpedoBaiocs NpuinuTh: 7,6
mn 2 H. pactBopa NaCl, 11 mz 0,01 H. pactBopa Na;SOs u 13,5 mz 0,001 H. pacTBOopa Ks[Fe (CN)s].
Omnpenenure 3HAK 3apsijia YACTHUI] 30J15 U BBIYHUCIIUTE MOPOT KOATYISAIMH KXKI0T0O SJICKTPOIIHTA.

1742 (NaCl); 12,3 (Na2S0s4); 0,94 mmons/n [KFe(CN)sg]

1520 (NaCl); 5,5 (NazSQs); 0,45 mmons/n [KFe(CN)g]

MOJIOKUTENBbHBIN

OTpULIATEIbHBIN

Uro0s! BBI3BaTh Koarymsimuio 10 amz ruaposons cyiabduma meiubsika (111), morpeboBanocs B KaXaoM ciydae
npuwinuth 0,25 mn 2 H. pactBopa NaCl, 1,3 mx 0,01 u. pactBopa CaClz u 2,76 mn 0,001 H. pactBopa AlCIs. Kakoit
3apsil UMEIOT YacTHIIBI 3011517 UeMy paBeH MOpor KOaryJsiiiuy Ka)a0To dJIeKTpoInTa?

70 (NaCl); 0,85 (CacCly); 0,902 mmoas/m (AICI3)

50 (NaCl); 0,65 (CaCly); 0,092 mmozs/a (AICI3)

MIOJIOXKUTEIIBHBIN

OTpUIIATEIbHBIN

Jusa xoarymsuu 10wz 30mst tunpokeuna xenesa (111) B kaxxnom cirygae 6vuto godasieno 1,05 mz 1 H. pacTBopa
KCl, 6,25 mz 0,01 1. pactBopa Na:SO4 u 3,7 ma 0,001 . pactBopa NasPOs. OnpenenuTte: a) moporu KoaryJisiHy,
0) 3apsAa yacTull 3014, B) OTHOLIEHNE KOATYJIMPYIOIIEH CHOCOOHOCTH HOHOB.

150 (KCI); 15 (NazSOs); 2,25 mr-sxs/n (NasPOa);

105 (KCI); 6,25 (NazSO4); 0,37 mr-sxs/m (NasPOa);

opor xoarynsmuu 0,01 M pactBopa KoCroO7 mo oTHOIIEHHIO K 30110 OKCHIa AFOMHHHS paBeH 630 mmorv/n.
Omnpenennure KOIMYECTBO AIIEKTPOIUTA, HEOOX0auMOe JijIsl Koarysiiuu 10 Az 3Toro 3071s.

6,3 cMm®

12,4 cM®
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IToporu KoaryJsisiiiy JIEKTPOIUTOB JIst 30151 cynbduaa meimbsika (1) paBabr: Cnact = 60 mmons/n, C,\,IgCIZ =1,44

mmonv/1, C act, =0,1 mmonv/n, CNa2504 =29,3 mmonw/n. Onipeaennte 3apsia rpaHyit 30 cyibbuaa Mpibska (111)

Y OTHOIIIEHUE KOATYJIMPYIOIIEH ClIOCOOHOCTH HOHOB.
MOJIOKUTENBHBIHN

OTpULIATEIbHBIN

1:14:300

1:7:200

Onpenenure 3nepruto ['m06ca Gs MOBEPXHOCTH Kareldb BOISHOTO TyMaHa Maccoi. M = 4 t mpu 293 K, ecnu
HOBEPXHOCTHOE HATHKEHUE BOABI 6 = 72,7 MJK/M2, mimoTHOCTH Boasl p = 0,998 r/cm®, mucnepcnocts wactun D =
50 Mmxm L.
87,41 [Ix
125,3 JIx

PaccuuTaiiTe mOMHYIO MOBEPXHOCTHYIO SHEPTHUIO 5 T AIMYJIbCUH OEH30I1a B BOJie ¢ KOHIEHTpammel 75 % (macc.) u
mucniepcHocthio D = 2 mMxm™ npu Temneparype 313 K. IlnotHocts Gensona npu 1ol Temmeparype p = 0,858
r/cm®, moBepxHOCTHOE HaTskeHHe o = 32,0 MJ[K/M%, TeMIepaTypHbIii K0>()(GUIMEHT NOBEPXHOCTHOTO HATSKEHUS
6ensona do/dT = — 0,13 mJLx/(M?-K).

3,81 JIx

5,62 Tx

Onpenennte ko3pdumuent mupdysun D u cpennexsaaparnuneiii cxsur A gacTuIb! ruapo3ons 3a BpeMs T = 10

C, eciu paauyc yactuubl I = 50 HM, Temneparypa omnbita 293 K, BA3KOCTh Cpeabl 7] = 10° Ma-c.

12,42 Mxm
9,26 MKM

Omnpenenure paanyc 4acTHIl THIPO30JIs 30JI0Ta, €CIM ITOCIE YCTaHOBIEHHS TU((y3HOHHO-CEIUMEHTAIIMOHHOTO
paBroBecwus mpu 293 K Ha BbicoTe h = 8,56 ¢M KOHIIEHTpAIHsI YaCTHIl U3MEHACTCS B e pa3. [LIOTHOCTh 30J10Ta p =

19,3 r/cm®, maoTHOCTH BOIBI P, =10 r/em®.

3,98 um
6,32 Hm

IToTok cBeTa ¢ JUIHHOM BONMHBI A = 528 HM, mpoxomas 4epe3 smyibcuio CCls B Boge Tommunoi cinost | = 5 com,
ocliabJIsieTCsl B pe3yJibTaTe CBETOpPACCEsIHUS B JiBa pa3a. PaccuuTaiite paauyc 4acTuIl AUCTIEpCHOM (a3bl, eciu ee

, = 1,460, Boger N, = 1,333. Ceer
paccenBaeTCcsl B COOTBETCTBUM C YpaBHEHHEM Panest u ocnabnsetcs no 3akony byrepa — Jlambepra — bepa.

25,6 HM
22,3 HM

oonemuoe conepsxanne C, = 0,8 %, moxasarens npenomienus CCls N
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IIpumep 6ureToB A5 dk3aMena no gucuuminne «Komnonanas xumus» (ITIK-1, OIIK-2)
6 cemecTp

BUJIET Ne 1
1. OcHoBHBIC 3aa4yd KOJUIOWAHOW XuMUHM. KoJudecTBeHHas XapaKTEPUCTHKA JIUCTICPCHBIX CHCTEM.
Knaccudukamus mo pazmepy 4acTuil (TUCTIEPCHOCTH).
2. Peomornueckuie cBOiCTBa CBOOOMHOAKUCIIEPCHBIX CHCTEM. Y paBHeHHS HploTOHA 1 DHHINTEHHA.
3. YtoOsI BbI3BaTh Koarysimio 10 mz 30515 ruapokcnaa xemesa (I11), B kaxmaoM cirydae moTpeboBaaoCh MPHIHTH:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa NapS0s u 13,5 mz 0,001 1 pactBopu K3 [Fe (CN)g]. Onpenenute
3HAK 3aps/a YACTHII 30J151 U BEIYUCIIUTE TIOPOT KOATYIISIIIMA KaXKIOTO AJICKTPOJIHUTA.

BUJIET Ne2
1. Knmaccudukariyisi TMCIEPCHBIX CHCTEM TI0 arperaTHOMY COCTOSIHUIO (ha3, 1O B3aMMOCHCTBUIO MEXTy YaCTUIIAMH
TUCTIEpCHOM (a3, IO CTETIEH! B3aUMOJISHCTBYSI TUCTIEPCHON (ha3bl ¢ AUCIIEPCHON CpeIoit.
2. Kunertnka 6bicTpoii koaryssinuu. Teopuss CMOITYXOBCKOTO.
3. BnusiHue KOHLIEHTpalWHW, TeMIEepaTypbl M 3JEKTPOJIMTOB Ha 3acTyAHEBaHHE jXemaTwHa. [lodyemy cTyaHum —
3JIACTUYHBIE, & TeJIN — XPYIKue?

BUUIET Ne3
1. OGmas xapakTepuCTHKa KOJUIOUJHBIX CUCTEM U METOJIBI UX TIOITyUCHHS.
2 O6pazoBanue TMO(GOOHBIX TUCTIEPCHBIX CHCTEM IIPH AUCIIEPTUPOBAHUM; IPOLECCHI JUCTICPTUPOBAHMSI B IPUPOJIE
U TEXHUKE.
3. KakoB MexaHW3M CTa0WIN3alliU SMYJIBCUH MOBEPXHOCTHO-aKTUBHBIMHU BelecTBamMu? PazOepure Ha mpumepe
SMYJNbCUI TUTA M/B B MIPUCYTCTBHU 3MYJIbIaTopa ojieara HaTPHSI.

BUJIET Ne4
1. TIoBepXHOCTHOE HATSDKCHHE OJHOKOMIIOHCHTHBIX IKHIKOCTeH. JIMCIepCHOHHBIE W HEIUCTICPCHOHHBIC
B3aumozeiicTus. PaboTa xore3um.
2. Crabunuzanus sMyjibcuii U oopamienue ¢a3. [puniun nogdopa smynbratopos. KoanecieHuus.
3. Kakoe sBieHue Ha3biBaeTCs TUKCOTpomnuend? B Kakux KOJUIOMIHBIX cHCTeMax OoHO HaOmomaercs? Ilpu kakux
ycioBusix?

BUJIET NeS
1. Ctpoenune Munesuibl rTuapoGoOHOro 301, BiusHue KOHLEHTpauuy U IpUpPOIBI NeKTpoauTa (MEAudhepeHTHbIe
1 HenHAn(EpEeHTHBIE HIIEKTPOJIUTHI) Ha BEIMYMHY U 3HAK 3apsAAa KOJUIOMIHBIX YaCTHII.
2. Meto/ipl u3MepeHHs IOBEPXHOCTHOTO HATSDKEHHS M CBOOOTHON TTOBEPXHOCTHON SHEPTHH TBEPABIX TEIl.
3. [NosicHuTe MEXaHW3M CONFOOMIN3auH. ['1e B MPaKTHKE MCIIONB3YIOT 3TO SBJICHUE?

BUJIET Ne6
1. 3aBUCHUMOCTb IMOBEPXHOCTHOTO HATSDKEHMsI BOJHBIX pacTBOpoB oT KoHuUeHTpauuu [TAB. IloBepxHocTHas
akTHBHOCTD. ¥YpaBHeHue [lIumkosckoro. [Ipasmna [roxmo-Tpayoe.
2. CequMeHTAITMOHHAS U arperaTUBHAS YCTOWINBOCTH IUCIIEPCHBIX CUCTEM.
3. Hanwmure dopmyiry Munemisl 305 Hoauma cepeOpa, MOJYYEHHOTO MPH B3aUMOJCHCTBHH Pa30aBIIEHHOTO
pacTBopa Woauaa Kaivs 1 U30bITKa HUTpaTa cepedbpa. Kakos 3apsin OyaeT uMmeth rpanyia?

BUJIET Ne7
1. BnusHne uHIUPPEpeHTHBIX W HEMHIU(PPEPEHTHBIX 3IIEKTPOJIUTOB Ha 3JIEKTPOKMHETHYECKUH ITOTEHLHAI.
Crpoenune MULEIT THAPOPOOHBIX 30JIEH.
2. ®aKTOpHI arperaTiBHON YCTOMYNBOCTH JUCTIEPCHBIX CHCTEM.
3. Hammmmre dopmyny muiemuisl 3018 OpoMuna cepedpa, MOMYyYEHHOTO MPU B3aUMOAEHCTBUH Pa30aBICHHOTO
pacTBopa HUTpaTa cepebpa n30bITKOM Opomuza Hatpusi. KakoB 3apsg Oyaetr umeTts rpanyia?
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BUJIET Ne8
1. YcroitunBOCTh 1 KOAryJisiius KOJUIOMAHBIX CUCTeM. B3anMHast Koarymsius 30Jei.
2. ToHkue MIeHKU: IEHHBIE U AMYJIbCHOHHEIE. [Ipupoaa ycToitunBocTH.
3. 3ok Woauna cepedpa nonyueH modaenenueM k 20 vz 0,01 H pacTBopa Honuaa kanwms, 28 ma 0,005 H pacTBOpa
HuTpara cepebpa. Hamummre dopmyny MUIEIIIBI TMOIYYEHHOTO 30111 M ONpPENENNTe HANpPaBICHUE IBIKEHUS
TpaHyJIBl 30718 Hoanaa cepebpa mpu 3eKTpodopese.

BUJIET Ne9
1. OOpasoBanue JUOPOOHBIX JHUCIEPCHBIX CUCTEM MPHU JAWCIICPTUPOBAHUM; KOHJICHCUpOBaHWH. [IpuMephl.
CTpoeHre MUTEIITBI KOJIOWTHOM YaCTHIIb.
2. CTpyKTypHO-MeXaHHUeCKu 6aprep o PeOunmepy - kak GpakTop yCTOHYMBOCTH TUCTIEPCHBIX CHCTEM.
3. Hamumwure ypaBHEHUsI peakiuii, BBIPAXKAIONIUX MPOLECCHI, MPOUCXOISIIINE TIPH MOJIYICHUU 30 TUAPOKCHIA
xkenesa (1) merogom ruaponmsa. M3o0pa3nute cTpoeHNE MUTIEIUIBI TAHHOTO 30J151.

BUJIET NelO
1. MeTobl MONYYEHUS U OYUCTKH JUCIIEPCHBIX cucTeM. [TomyueHue 3051ei METO/IOM MENnTH3aI|H.
2. MonekynsipHO-KHHETUYEeCKHE CBOHCTBA KOJUIOMTHBIX CHCTEM.
3. 3omp Opommza cepebpa momydeH peakiueil qoitHoro oomena 20 iz 0,005 H pactBopa HuTpara cepebpa u 20
mn 0,0025 H pactBopa Opomuaa kamus. Hamummre (GopMysly MHIEIUIBI IOJIYYCHHOTO 30J151 U OIPEACIHUTE
HaIpaBJieHUE BUKCHUS IpaHysIbl OpoMuia cepedpa mpu jeKTpodopese.

BUJIET Nell
1. Munemioo6pazoBaHre B BOAHBIX U HEBOAHBIX cpefax. TepMoInHaMUKa MHULIEIIIO00Pa30BaHHSI.
2. CtpykTypooOpazoBaHue B JUCIEPCHBIX cucTeMax. OCHOBHBIE THITBI CTPYKTYP.
3. Kak pacmosioaTcst OpOrH KoaryJsiiiy B me-ox6/1 B psmy pactBopos coieir NaCl, AICls, Na;S04, NaH2P0, miist
3011 ruapokcua xxenesa (1), momydennoro Meromom ruapoiu3za? Jlaite mosicHeHuUsI.

BUJIET Nel2
1. DJEKTPOKUHETUYECKHUE SIBJICHUS. DIIEKTPO(Ope3 U IEKTPOOCMOC.
2. Cenqumenranus. CeIMMEHTAIIMOHHBIN aHaU3 cycrieH3ui. Y paBHenune CTokca-DHINTEHHA.
3. Jlau 30ss ruapokcuaa xesesza (1) u 30106 cyapduma cypoemsr (1), st koarymisiu 3TUX 30J€H MPUMEHHUITH
pacTBOPHI OJTMHAKOBOM HOpMasbHOM KoHIEeHTpanuu cieayrommx cojeid: Ca(NOs),, AlCIs, NaxS0s 1 Ka[Fe(CN)eg].
Kakoro pactBopa notpeboBaygoch Ui KOAaryJyisiiuy KaKA0TO U3 30JIei HAMMEHbIIIee 1 HanOoJbllee KOJINIeCTBO?

BUJIET Nel3
1. Ilensr. Ilonydyenne u crpoeHune. Y croiunBocTh IeH. OCHOBHBIE IPUMEHEHUS.
2. Teopusi yCTOMYMBOCTH W KOATYJISLUK THIPOPOOHBIX KOJUIOUIOB PACTBOPAMH JIEKTPOJIUTOB.
3. Kak pacmonoxarcst MOpord KOaryJjsiiuu B me-9keé/1 B psay pactBopoB coneit AlICl;, MgS0s, NaH2PO0s st
OTPHLATEIILHO 3apsHKEHHOT0 305151 JUOKcHaa KpeMHus? Jlaiite moscHeHusI.

BUJIET Nel4
1. Inddy3us B koutonHbIx cucreMax. Cesi3b KodQduitnenta tudppy3nuu ¢ pa3mMepoM 4acTHil.
2. Omynbenn. Knaccudukarms aMmynbcuit. MeTo bl olipesieNieHust THIIa SMyIbcuid. OCHOBHBIC TIPUMEHEHUSI.
3. 3osb OpoMuzia cepeOpa nmoaydeH peakuuen AoiHoro oomena 16 mz 0,005 1 pactBopa HUTpaTa cepedpa u 40 ma
0,0025 1 pactBopa O6pomuaa Kanus. Kakoit u3 nByx snekrponutoB — MgS0s win Ks[Fe(CN)s] — Oyner umetsb
OOJBIIHI TIOPOT KOATYJISIIUY JUIsI TOJTY4EHHOTO 301517

BUJIET Nel5
1. Ansposonu. Kitaccudukarnus. DnekTpudeckue CBoWcTBa asposoneid. [IpakTuueckoe ncnoiap30BaHue.
2. KonnvecTBeHHbIE XapaKTEPUCTUKH JTUCTIEPCHOCTH: TUCIIEPCHOCTD, PANyC KPUBU3HBI, YJEIbHAs MOBEPXHOCTb.
[NousTHE 0 THOPUIBHBIX U THOPOOHBIX JUCTIEPCHBIX CHCTEMAX.
3. UtoOs!I BbI3BaTh Koaryisiimio 10 amz 301 ruapokenaa xernesa (I11), B kaxaoM cirydae moTpedoBaioch MPHIHTH:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 u pactopa NapS0s u 13,5 mz 0,001 1 pacteopu Ks [Fe (CN)g]. Ompenenute
3HAK 3apA/1a YACTHII 30J151 U BEIYUCINTE TIOPOT KOATYIISIIIA KaXXI0TO SJIEKTPOIHTA.
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BUJIET Nel6
1. Tepmommunammka ancopbumn. BwiBoj ypaBaenusi 1'n60ca. IloBepXHOCTHO-aKTHBHBIE W TIOBEPXHOCTHO-
WHAKTUBHBIC BEUICCTBA.
2. Knaccuduranus u metoas! nonydenus reneil. [Ipusenure npumepsl. CTyaHu.
3. IMoporu Koaryisiuy 3JIEKTPOIUTOB JUIT HEKOTOPOro Truapo3oiis paBHbL: Cnanoz = 300 mmons/z, Cuger= 12,5
mmoav/n, Cnazsos = 1475 mmonv/n, Cuciz = 0,17 mmonw/n. Kakoii 3apsj HECYT YaCTHIBI 3071517

BUJIET Nel?
1. AncopOIHMOHHOE TOHIKEHHE MPOYHOCTH TBEpAbIX Ten (3¢ ekt Pebunaepa). OcHOBHBIE (HOPMBI MPOSBICHUS

s dexra.

2. OcoOEHHOCTH ONTHYECKUX CBOMCTB TUCHIEPCHBIX cucTeM. ONTHYECKHE METO bl aHAJIN3a JUCIICPCHOCTH.
3. OObsicHUTEe MexaHu3M HaOyXaHUs U pPacTBOPEHHUS TOJIMMEPOB Ha TMpuMepe Kaydyka. Yro Takoe
M30MPaTETHHOCTH MPOoIIecca Ha0yXaHHs?

BUJIET Nel8
1. Teopus ycroitunBocTH U Koaryisaiuu kojutonaos (I'.dpeiimmxa, [.Mrosuiepa, Teopus JJIDO).
2. ToHkue MIeHKU: TIEHHEBIE U AMYJIbcHOHHBIE. [Ipupoaa ycroitunBocTH.
3. Hamummmure Qopmyny munemnsl cynbhara Oapusi, MOTYYEHHOTO CIMBAaHHEM OJMHAKOBOTO O0BEMa CHIBHO
pa3baBIeHHOTO PacTBOpa XJIopHuaa 6apusi U MeHee pa30aBICHHOTO PACTBOPA CEPHOM KHCIIOTHI.

Kpurtepun ¢popmMupoBaHusi OCHKH OTBeTa CTYJECHTA Ha DK3aMeHe

Xapakmepucmuka omeema oannwl
Jlan DOJHBINM, pa3BEpHYTHI OTBET Ha IIOCTABJIEHHBIM BONPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BEKTE, IPOSABIAIOLIASACT B CBOOOJHOM
OIIEpUPOBAHUU  TOHATUSAMH, YMEHHMHM  BBIICIUTb  CYLIECTBEHHBIE WU
HECYIIECTBEHHbIE €0 NMPU3HAKH, TPUUYMHHO-CJIEICTBEHHbIE CBA3H. 3HaHHE 00 26-30
00BbEeKTE AEMOHCTPUPYETCsl Ha (OHE MOHMMAHUS €ro B CUCTEME JIaHHON HayKH
U MEXIUCUUIUIMHAPHBIX cBsizel. OTBeT popmynupyercs B TEpMUHAX HayKH,
U3JI0KEH JIMTEPATyPHBIM SA3BIKOM, JIOTHYEH, JOKA3aTEJICH, IEMOHCTPUPYET
ABTOPCKYIO ITO3HUIIMIO CTYJICHTA.
JlaH TOJIHBIN, HO HEAOCTATOYHO ITOCJIEI0BATEIbHBI OTBET HA IOCTABICHHBIN
BOIIPOC, HO IIPM OTOM II0Ka3aHO YMEHHE BBIICINTH CYIIECTBEHHBIE U
HECYLIECTBEHHBIE TPU3HAKN U IPUYUHHO-CIICJCTBEHHBbIE CBA3U. OTBET JIOTHUEH
U U3JI0)KEH B TepMUHAX HaykKu. Moryt ObITh gomyiieHbl 1-2 omuOku B
OIIPEIETICHUN OCHOBHBIX IOHATHM, KOTOPBIE CTYIEHT 3aTPYAHICTCS UCIPABUTH
CaMOCTOSITEIIBHO.
JlaH HeZOCTaTOYHO TMOJHBIM M HEJAOCTaTOYHO pa3BEPHYTHIM OTBET. Jloruka u
MOCJIEI0BATEIbHOCTh M3JI0KEHUS MMEIOT HapylleHus. JlomyiieHsl OUIMOKH B
pPAcCKpBITUM TOHATUH, ynoTpeOneHuu TepMuHOB. CTyneHT He crocoOeH
CaMOCTOSTENIBHO BBIJCJINTh CYHIECTBEHHBIE M HECYIIECTBEHHBIE INPU3HAKUA U 16-20
IPUYNHHO-CIEACTBEHHbIE  CBA3UM. CTYIEHT MOXET KOHKpPETHU3MPOBATH
0000111eHHbIE 3HAHUS, IOKa3aB Ha MPUMEPAX UX OCHOBHBIE MOJOXKEHHS TOJIBKO
C TIOMOIIBI0 TMpernojaBaTens. PedeBoe odopmieHne TpedyeT MOMpPaBOK,
KOPPEKIUU.
JlaH HenmonHBIA OTBET, JIOTMKA WM TMOCIEHOBATEIBHOCTh W3JI0KEHUS HMEIOT
CylllecTBEHHbIE HapymieHus. JlomyiieHsl rpyOble OMIMOKU NPH ONpe/eNeHun
CYIIIHOCTH  pPAaCKpPhIBAEMBIX  MOHATHH, TEOpUM, SBJIEHUW, BCIEICTBUE
HEIIOHUMAaHUs CTYJIEHTOM MX CYLIECTBEHHBIX U HECYILECTBEHHBIX IIPU3HAKOB U 11-15
cBsA3ell. B oTBeTe OTCYTCTBYIOT BBIBOJABI. YMEHHE PACKpPBbITh KOHKPETHBIE
nposiBJIeHUs] 0000IIEHHBIX 3HAHUH He MoKa3aHo. PeueBoe opopmieHne Tpedyet
IIONPABOK, KOPPEKILIUH.

21-25
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JlaH HEMOHBINA OTBET, MPEICTABIIAIONINI CO00H pa3po3HEHHBIC 3HAHUS 110 TEME
BOIIpOCa C CYILECTBEHHbIMM oOLIMOKamMu B ompeneneHusx. llpucyrcryror
dbparMeHTapHOCTb, HEJIOTMYHOCTh HU3J0XKeHUs. CTylIeHT He OCO3HaeT CBS3b
JaHHOI'O IIOHATHA, TCOPUH, ABJICHUA C APYTHMU oObeKTaMu JUCHUIIIINHBI.

OTCYTCTBYI-OT BbIBOJbI, KOHKPETU3aIHA U JOKA3aTCIbHOCTh H3JI0KCHUA. Peun 1-10
HErpaMoOTHad. HOHOJIHI/ITGJIBHBIG U YTOYHAIOIIHUEC BOIIPOCHI MPCIIOAaBaTCIIsI HC

IMPUBOJAT K KOPPCKIHHU OTBETA CTYACHTA HE TOJIBKO Ha IIOCTaBJICHHBIN BOIIPOC,

HO 1 Ha APYTruc BOMPOCHI JUCHUIIJINHBI.

He ITOJIYYCHBI OTBETHI 110 0a30BEIM BOIIpoCaM JUCHUITIIMHBI. 0

PesynbTupyromias sx3ameHallMoOHHas OIIEHKA onpeiensieTcss B cooTBeTcTBUM ¢ [lonoxkenuem
COTI'Y o 6amIbHO-PEHTUHTOBOM CUCTEME OIEHKH 3HAHUM CTY/ICHTOB.

9. YueOHO-MeTOAMYECKOE U HH(POPMANMOHHOE 00ecTieuyeHne TUCIHIIHHBI (MOTYJIsA)

KomnbrotepHsiii kacc, A0cTyn K ceTd MHTepHET (BO BpeMsi caMOCTOSITENbHON paboThl), OPrTEXHUKA,
JIeKTpoHHast 0a3a gaHHbIX Oubnuorekun COI'Y, JIeKUMOHHBIE ayIUTOPHM; KAaOMHET, OCHAIlEHHBIN
WHTEPAKTUBHOMN JOCKOM, TPOEKTOPOM.
Jlureparypa
a) OCHOBHasl JIUTepaTypa:

1. benuk B.B., Kuenckas K.J. ®usuueckas u KojulouaHas Xumus. - M.: M3parenbckuii meHTp
«Axagemus», 2010.

2. Kykymkuna WM. Komnommnas xumus. / UU. Kykymxkuna, A.}O. Mwurpodano. — Kemeposo:
KemepoBckuit rocynapctBennblii yausepeutet, 2010. — 216 c. — PexxuMm pocTymna: mo moanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :
3JIEKTPOHHBIM.

3. EpmoB l0.A. Komnonnnas xumus. Ousnueckast XMMHUsL JTUCTIEPCHBIX CUCTEM: YUEOHMK JJIS CTYACHTOB
yupexaeHui Boicil. mpod. oopazoBanus / Epmios FO.A. — MockBa — 'DOTAP-Menua, 2013. — 352 c.
— ISBN 978-5-9704-2428-5/ -Texkcr: anextponnsiii / DBC «KoHcynbTanT cTyneHTtay. [caiit]. URL
https://www.studtntlibrary.ru.

4. Komnmonnnas xumusi. /| H. ®pannesa, E. Pomanenko, FO. besruna, E. Bonocosa; Munuctepcto
cenbekoro xo3giictBa Poccuiickoit ®enepanuu, PI'BOY BIIO «CtaBopononbCkuil rocy1apcTBEHHBIN
arpapHblii yHuBepcuret». — CraBponons: [laparpag, 2012. — 52 c. : wun., Ttabn., cxem. — Pexum
noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=277427. — bubnuorp. B
KH. — TeKCT : 3JIEKTPOHHBIN.

5. Kykymkuna W.M. Komnomanas xumus. / WM. Kykymxuna, A.}O. Murpodanos. — Kemeposo:
Kemeposckuit rocynapctBenHslii yauBepceutet, 2010. — 216 ¢. — Pexxum gocrymna: 1mo moJmucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :

3JIEKTPOHHBIN.

6. Tep3usn T.B. ®usnueckas u kommougHas xumus. / T.B. Tep3usn. — ExatepunOypr: HU3narenscTBo
VYpansckoro yuuBepcurera, 2012. — 108 c. — Pexum gocryma: mo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239715. — ISBN 978-5-7996-0789-0. — Tekcr
3JIEKTPOHHBIN.

7. T'aBponckas FO.1O. Komnounnas xumusi: yaeOHUK ¥ MPAKTUKYM JUTsI aKaJIeMHUYECKOTO OakanaBpuara /
IO. 1O. TaBponckas, B. H. [Tak. — Mocksa: NU3gatensctBo FOpaiit, 2019. — 287 c¢. — (bakanasp.
Axanemuuecknii kype). — ISBN 978-5-534-02502-6. — Tekcr : anexkrponuslit / 9BC FOpaiit [caiiT].

— URL.: https://urait.ru.
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0) AOMOJIHUTEIbHAS JIUTEepaTypa
8. Ilpaktukym u 3amauyHuk 1o kosutouaHou xummu. // Ilox pen. mpod. B.B.Hazapoma, M.: UKI]
«Axagemknauray, 2010.
9. JIrwo6uenko C.H. MunemnobpazoBanue a pactBopax [TAB. ComoOwmmsanus: ydeOHOoe mocodue /
C.H.JIrouenko. — PoctoB u//l: FODY, 2019. — 116 c. — IBSN 978-5-9275-3320-6. — TekcT: 31meKTpOHHBII
// OBC «Koncynbsrant cryaentay: [cait]. URL: https://www.studtntlibrary.ru.
10. Bense A.Il. ®@usuueckas u kowtouanas xumwus: yaeOHuK / A.Il.benses, B.M.Kyuyk; mox pen.
A.Il.benseBa. — 2-¢ u3z., nepepad. M non. — Mocksa: I'90OTAP —Menua, 2018. — 752 ¢. — ISBN 978-5-
9704-4660-7/ -  Tekcr: oanekrtponHbli //  «KoHcymbranT — crymeHTa»:  [cait]. URL:
https://www.studtntlibrary.ru.
11. Benonyxos C.JI. ®usudeckas ¥ KOJUIOMIHAS XUMUS. 3aqaud U yNpaXHEHHs: ydeOHoe mocobue /
benonyxos C.JI., Hemuposckas U.b., Cemxo B.T. [u np.]; mox obmr. pen. benomyxosa C.JI. — MockBa:
[Ipocmekr, 2016. — 208 c. — ISBN 978-5-392-19546-6. — Tekct: snekrponusiii / ObC «KoHCcynbTanT
crynenrtay: [caiit]. — URL: https://www.studentlibrary.ru
12. Jlapuukuna H.M. ®usmyeckas u KoutouaHas xumus. [IpakTukym: yueOHOe mocobue [
H.N.Jlapuukuna, A.B.Kagumoa. — HoBocubupck: HI'TY, 2019. — 100 c. — ISBN 977-5-7782-3832-9. —
Texcr: anexrponnsiii // DBC «KoucynpranT crymenta»: [caiit]. URL: https://www.studtntlibrary.ru.
13. I0.I'.®pono Kypc kommougHoW xumun: [10BEepXHOCTHBIC SBICHHS M JHMCIEPCHBIC CUCTEMBI. M.
«AnbstHCY. 2006.

B) MHTEpHET-pecypebl
OO6ecreyeH T0CTYI K COBPEMEHHBIM MPO(GECCHOHANBHBIM 0a3aM JaHHBIX, NH()OPMAIMOHHBIM CIIPABOYHBIM
Y TIOUCKOBBIM cucTemam (oudimoteka COIY):

o DJiekTpoHHAs 6uMbauoTeKa nuccepraunii u apropedeparo PI'B (OB/1 PI'b)
Tpebyercs peructpanus B oudnmnorexe COI'Y
o IbC «YHuBepcuterckas 6uoanoreka ONLINE
Tpebyercs peructpanus B oudimorexe COI'Y
° IbC «HayuHasi 3iekTpoHHAasi 0ubanoreka eLibrary.ru»
CamocTosiTeNbHasl perucTpanys Ha caiTe
° IbC «KoHCyJabTaHT cTYIeHTa) CTyleHYecKasi 3JIEKTPOHHAS OU0JIM0TEKA 110 METUIIMHCKOMY U

dapManeBTHYECKOMY 00Pa30BAHMIO, 2 TAKIKE 0 €CTECTBEHHBIM H TOYHBIM HAYKAM B 11€J10M
Tpebyercs peructpanus B oudimorexe COI'Y

° IBC «IO0paiiT» — o0pa3oBaTeJbHAasl CpeIa, BKIKYAIMIAS BUPTYAJbHBINA YHTAJBLHBIH 3271
Y4eOHMKOB M YUeOHBIX TOCOOHMIi 0T ABTOPOB M3 BeAYIINX BY30B Poccuy o BceM HANPABJIEHUIM U
CHENNAJTLHOCTAM
Tpebyercs peructpanus B oudimmorexe COI'Y

° SpringerCustomerServiceCenterGmbH (6a3a naHHbIX, cofiepKaniie dIEeKTPOHHBIC U3/IaHusI
m3natenbeTBa SpringerNature 3a nepuoa 2011 — 2017 rr. (MOTHOTEKCTOBasE KOJUIEKITUS B KoudecTse 46 332
KHUT)

PeKOMeHIlyeMble HHTEPHET-aJApeca mo XuMHM:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/.
2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
3.

Bba3bl 1aHHBIX:
1. Scopus https://www.scopus.com/
Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

no
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ITepedyeHb JTHIIEH3NOHHOTO M CBOOOAHO PACIPOCTPAHAEMOr0 MPOrPAMMHOI0 o0ecneYeHns,
HEe00X0MMOI0 J1JI51 OCBOCHHUS JUCIHMIIJINHEI.
naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,

[IpOrpaMMHOE OOeCIIeueHHE T PeJaKTHPOBAHUA XUMUIecKuX hopmyi IsisDraw (cm. cnucox nuoice).

Peectp nporpammuoro ob6ecrieuenus COI'Y 2022

Ne HaumeHoBanue Ne norosopa(iunensus) Ctpana
n/n NPOU3BOAUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
5 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r
OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot CHIA
10
04.2016r
OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot CIIA
11
04.2016r
12 Cucrema TeCTUPOBaHUS Ne468 ot 03.12.2013 UII Cynratynun Poccus
SunravWEBClass P.T.(6eccpouno)
IIporpamMMHoOe obecrieueHune Ne C/1/108 ot 29.08.2017 (Makcumym-codr) Poccus
13 1C:IIpennpusarue. byxranrepckuit OeccpouHO
VYuer. Tunosas koHQUrypamus 8
ceTeBasi BepCcust
Cucrema KOMIBIOTEPHOM BEPCTKH JIunensus FSF/Debian (CBoGoaHoe mporpaMmHOe
14 .
MikTex obecnieuenue) (6eccpodyHO)
15 | KasperksyEndpoint Security Jo 22.01.2024 Poccust
[IporpamMmmMHoe oOecrieueHue st CBoboHoe porpammHoe obecniedenne(beccpouno) | CIIMTA
16 | PEAAKTHPOBAaHMSA XMMHYECKHX
dopmy IsisDraw
Cucrema MOMCKa TEKCTOBBIX Ne4576-1 ot 17.01.2022 (neiicTBUTENEH 110 Poccns
17 | 3aumMcTBOBaHUM 31.12.2022r) ¢ 3AO «Antu-Ilnarnat»
«Antunnaruat.BY3»
[IporpammHoe obecrieueHme NeKII /108 ot 29.08.2017 ¢ OOO Poccus
18 | 1C:IIpennpustue 8.3 YupasjieHue «Makcumym»(06eccpoUHO)
TOProBJIEH
IIporpamMmmHuoe obecrieueHre NeCHI./ Ne126., 01.07.2020r. «<MAKCHUMYM- Poccus
19 | 1C:zapmnara u Kagpsl
TOC.YIPEKICHUAS CODT» 6eccpodno
20 IIporpamMmMHOe oOecriedcHIe NeCJ1/76 01.03.2017r. «MakCUMyM-CO(DT» Poccus

1C:0r0mKeT.

(6eccpouno)
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ABTOMaTH3UPOBaHHAS CHCTEMa CBUAETENBCTBO O TOCYAAPCTBEHHOM perucTpaunu cory
21 | «Ynpasnenue —[lexkanat BPCy nporpamMmsl 11 9BM Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma st OBM «bank Pazpabotka COI'Y CBuaeTenbCTBO O cory
22 | BOIIPOCOB ISt KOHTPOJIS 3HAHHUI» rOCy/IapCTBEHHOH PErHCTPaiy MPOTPaMMBI IS
OBM Ne2015611829 ot 06.02.2015r. (6eccpodno)
23 | Koncyaprant+ Poccus
24 ITmansr Ne8867, or 14.01.2022r. (14.01.2022r. no Poccus
13.01.2023r.) OO0 JIMMMUC
o5 VSDESK Ne 210406/01 ot 06.04.2021r. UIT U,A.CepreeBud Poccus
Tex.mox. 07.04.2022
26 | «l"amakTHKa» ot 14.03.2022r (mpumepHas iara) Poccus
27 | BricsCAD BricysNV, o 03.11.2021r Benbrus
28 CiscoWebex - Cucrema nposenenusi | OOO Aiictek goroop Ne J167-2021 ot 03.08.2021 - | CIIIA
BEOMHAPOB. 03.08.2022r
29 DIRECTUMRX — Cucrema | OOQ I'anaktuka UT morosop Ne 120320/]1/A ot Poccus
AIIEKTPOHHOTO JIOKYMEHT0000poTa 14.03.2022(pumepHas 1ata)
30 VYenyru  cBszu (moctym k- cetd | OOO Ankxom Ne AL-0044 ot 01.02.2022r - Poccus
MHTEPHET) 31.12.2022r
31 | AutoCAD CIIA
32 MOODLE BecrutatHoe poccuiickoe CIIA(GecnmatHO
€ poccHiickoe)
33 | VEEAM [Beiinapus
34 «l"anaktuka PY3» Jlunensust GeccpoyHas Poccus
Tex.compoBoxaenue ot 14.03.2022 r
35 Jlnanelil kaOuHET aOUTypHUeHTa Jlunensust GeccpodHas Poccus
Tex.compoBoxaenue ot 14.03.2022 ¢
36 JInuHbI KaOUHET Jlunensust GeccpoyHas Poccus
CTyJIeHTa/COTPYIHUKA Tex.compoBoxzaenue ot 14.03.2022 r
OnexkTpoHHast OubimoTeKa https://dvs.rsl.ru Poccus
37 | nuccepranuu u aBTopedepaToB Tpebyercs peructpanms B oudbnnorexke COI'Y
PI'B(OB/1 PT'B)
38 OBC"YHuBepcutetrckas Oubimnoteka | https://biblioclub.ru Poccus
ONLINE" Tpebyercs peructpanus B Oubanorexke COI'Y
39 OBbC «Hayunas anexktponnas | http://elibrary.ru. Poccus
oubanoreka eLibrary.ru» Tpebyercs perucrpanus B oubnuorexke COI'Y
40 YHuBepcanbHas 0a3 JaHHBIX https://dlib.eastview.com CIIIA
EastView
OBC «KOHCYIBTaHT CTYIEHTa http://www.studentlibrary.ru Poccust
CryneHdeckas 2J1€KTpOHHAs Tpebyercs peructpauus B Oudbnnorexke COI'Y
41 OuOIMOTEKa IO MEIUIIMHCKOMY U
(hapMaleBTHIECKOMY 00pa30BaHHMIO,
a TakXKe 10 eCTeCTBEHHBIM M TOUYHBIM
HAayKaM B LIEJIOM.
OBC «lOpaiit» - obpa3zoBarenbHas www.biblio-online.ru Poccus
cpea, BKIIFOYAOIIasi BUPTYTbHBIN Tpebyetcs peructpanmst B oOndmmoreke COI'Y
42 YUTANBHBIN 3271 y4eOHUKOB U

yueOHBIX MMOCOOUH OT aBTOPOB U3
Beayuux By30B Poccun o BceM
HAIPaBJICHUSIM U CIIEIIHATBHOCTSIM
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HaumenoBanue CaeneHus 0 Ne norosopa . Koa-Bo
Ne Hpunaniex Anpec Cpoxk aeiicTBus Xapakrepucruka
Ne IJ1EKTPOHHOTO -HOCTh caira Tpaso- Ha npaeo 3aKJIIOYEHHOI 0 10r0BOpa ToUeK AocTyna/ aocTyna
B pecypca obJagarene ucnoab3oBanus I6C noJab3oBaresei y
Jorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 r. 7000
Iorosop Ne 167-08/15 i
o1 12.092015 1. 12.09.2015 r.-11.03.2016 . 7000
Iorosop Ne 58-02/16 i
o1 09.03.2016 1. 12.03.2016.r.-11.09.2016.r. 7000
Jorosop Ne 202-08/16 i
or 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
9BC Jorosop Ne 069-02/17
000 P -
L "V HUBepCHTeTCKAs o/ oo or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 To IP-anpecy
Oubmorexa CropoHH:s b_piibli.oclub I’LIJ Mestay Tlorosop Ne 184-08/17 12.092017m11.03.2018 2000 OC3MTUMHUTHBIN
Online" ' ot 04.09.2017 09.:2017r-11.03.2018r.
Jorosop Ne 056-02/18 i
oT 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Jorosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Iorosop Ne 21-02/2019 )
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Jlorosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MaTepuajibHO-TeXHHYECKOE oDecnedeHne TUCIUIIMHBI (MOIYJIs1)

YueOHble ayAuTOpMH AJs TPOBedeHUsl 3aHATHI JIEKUHOHHOIO0 THIA,
CEeMUHAPCKOr0 THNA, IPYNNOBBIX M WHIUBUAYAJIBHBIX KOHCYJbTALMIA,
TeKyllero KOHTPOJIsi M  NPOMEKYTOUHOW  aTTecTalluM, a  TaKKe
CaMOCTOSITeJIbHOH Pa0oThl 00y4YAIOIINXCS:

NPENnoJaBaTeNbCKUN CTOJ, CTYJN, CTOJIBI M CTYJIbS IJs oOydarommxcs, Kadenpa,
KJIaCCHasl 10CKa.

O6opynosanwue: ITpoextop EpSONEB — 735Fi. KomruiekT moctaBku: (KperieHune
IUIsl IPOEKTOpa, MIHYP MUTaHUs IPOEKTOpa, MAarHUTHO-MapKepHasi 10cka — 1miT.,
Hoyt6yk «AMCHUDJITEXHO» - 1.

[Iporpammuoe obecreuenne: Windows 7 Professional; Office Standard 2016;
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cuctema TectupoBanust Sunrav WEB Class (beccpounoe I10);
[IporpammMHoe obecriedeHne ajisi peIakKTUPOBaHUs XUMUUecKuX (hopmyi Isis Draw
(beccpounoe 110); Koncymprant 1umoc; Cucrema TOHCKAa  TEKCTOBBIX
3auMcTBOBaHUN «AHTUIIAaruat.BY3y»; Ilporpamma mns O9BM «bank Bompocos
Ut KOHTpOoJIs 3HaHUI; Cisco Webex; MOODLE; nemoHcTparioHHbie 1 yaeOHO-
HarJIsIHbIE TTOCOOUS (BHICOTIPE3CHTALIMS).

Poccuiickas denepanus,
362025, PecrryGmuka
Cesepnas Ocernst —AjaHus,
ropoa Bnangukaskas,

ynuna Batytuna, nom 44-46,
yuaeOHbI Kopmyc Ne 7, aya.
Ne 114

JlaGopaTopusi puznyeckoil U KONJIOUIHOH XMMHUM ISl IPOBeeHUs] 3aHATUIH
CEMUHAPCKOr0 THIA, Ja0OPAaTOPHBIX 3aHATHIl, KYpCOBOro NPOeKTHPOBAHMS
(BBINOJIHEHNSI  KYPCOBBIX pa0oT), TPyNmoBbIX W HHIHUBHAYAJIBHBIX
KOHCYJIbTAIMMH, 2 TAK:Ke CAMOCTOSITEJILHOM padoThl 00yJaroIInXcs:
MpenoJaBaTeNbCKUA  CTOJN, CTyJ, CTOJBI W CTYylbid [ 0Oydaromuxcs,
1a0opaTOpHBIE CTOJIBI, KIIACCHAS JOCKA.

O6opynoBanue: [Ipoexktop EpSONEB — 735Fi. Komruiekt mocTaBku: (KperuieHne
JUIsl IPOEKTOpa, NIHYP MUTAHUS TIPOEKTOpa, MATHUTHO-MapKepHasi J1ocka — 11miT.,
Hoyt6yk «AMCHUDJITEXHO» - 1.

[Iporpammuoe obecnieuenune: Windows 7 Professional; Office Standard 2016;
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe [10);
[IporpamMmMHoe obecrieueHue A pelakTUPOBaHUS XUMUIecKuX hopmyi Isis Draw
(beccpounoe I10); KoncynbranT mmoc; CucreMa norcka TeKCTOBBIX
3anMcTBOBaHNM «AHTUIUTaruat.BY3»; [Iporpamma nns 9BM «bank Bompocos
Tt KOHTpoIst 3HaHui»; Cisco Webex; MOODLE; nemoHcTpanimoHHbIe ¥ y9eOHO-
HaTJISIHBIE TTOCOOUS (BHICOTIPE3ESHTAIIHS).

[xad BeITsHKHOM ¢ ToaBoaoM Bojsl IIIB HBK - 1 mT.

Oo6opynosanue: YJIK «Dusudeckas u KoutongHas XuMus» - lmr. CymuiabHBIR
mkad xouBekuoHHbIH 1IIC-40-01- 1mrt. Monomep U-510 crangapTHblii — 2 wT.
Konopumerp KOK-2MII — 1 wt. Kanopumerp KJI-5 — 1. Peppakromerp NPD
454b2M ¢ moaceetkoit — 1 mT. Ilomspumerp kpyroBor CM3 — 1 mr.
Konaykromerp MAPK-603/1 — 1 mt. Becsl taboparopasie CAS MW 120 — 1 mur.
Becrr maboparopusie npeuusnonusie ET-300I1 — 1 wt. Ananuzatop «OKcmept-
001» — 1 mr. Tepmocrar HUBER — 1 mt. pH-metp «Annon-4100» - 1 mt. pH-
merp-munuBoasT™MeTp pH-150 MU- 1 mt. Becst AND HL-1- 1 mt. Becst WT-
250- 1 mmr. MarautHas wmemanka I19-6110- lmrr. Bawg BopsHas- 1 mr.
Mukpockon «Mup 2»- 1 mt. pH-merp pH-340 — 1 mr. LHenrpudpyra OITH -3- 1
mt. Monomep M-510 crangaptueiii — 2 mt. Komopumerp KOK-2MIT — 1 .
Kanopumerp KJI-5 — lmt. Pedpakromerp UPD 454b2M c noacsetkoit — 1 mir.
IMonspumerp kpyrosoit CM3 — 1 mmr. Korgykromerp MAPK-603/1 — 1 mt. Becsr
nmaboparopusie CAS MWI120 — 1 mt. Becsr naboparopusie npernusnonnsie ET-
300II c¢ mnoBepkoil. Amnamuzatop «Okcnept-001» 1 mr. pH-
metp\noHomep(craunonapusiii) AHnoH-4100(-2...14pH) — 1.

Poccuiickas ®enepauus,
362025, PecrryGmnuka
Cesepnas Ocetust —AjaHus,
ropox Brnanukaskas,

ynuna BaryruHa,

oM 44-46, yueOHBII KOpITyC
Ne 7,

ayn. Ne 114
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JlabopaTopuu: KOMIBLIOTEPHbIE KJIACCHI
KOHTPOJISI M TNPOMEKYTOYHOH aTTecTaunmu,
paGoThl 00yyaromMXcs:

MpenoJaBaTeNbCKUi CTOJN, CTYJ, CTOJIBI U CTYNbs IJisi oOydarommxcs, kadenpa,
KJIaccHasi 10CKa.

O6opynoBanue: KommbproTepsl IIsI KOMIIBIOTEPHOIO Kjacca B KOMIUIEKTE - C
IIPOTPaMMHBIM O0CCIIEYEHHEM, BBIXOJOM B CeThb VIHTEpHET M IOCTYIIOM B
JNEKTPOHHYIO WH(pOpPMAIMOHHO-00pa3oBatenbHyto cpexy COI'Y; wuCTOYHHKH
OecniepeboitHoro nuranus, Ippon, kommyrarop mis kinacca D-Link DGS-10240,
UHTepaKTUBHas pocka 787°(1702070/15112/11344/2+ mpoextop Beno MXS503. ¢
IIPOTPaMMHBIM O0OCCIIEYEHUEM, BBIXOJOM B CeThb VIHTEpHET M IOCTYIIOM B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-00pazoBaTenbHyo cpeny COI'Y

IMporpamMmuoe obecreuenue: Microsoft Windows 7 Professional;  Microsoft
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectupoBaHuUs
Sunrav WEB Class (beccpounoe I[10); Ilporpammuoe obecriedenne s
pemaktupoBanus xummdeckux Gopmyn Isis Draw (beccpounoe 110); Koncynprant
mmoc; Cucrema IIOMCKa TEKCTOBBIX 3aMMCTBOBaHMN «AHTUIUIaruatr BY3y;
[porpamma mns 3BM «baHk BompocoB it KOHTpoJisi 3HaHui»; [apant; Cisco
Webex; nemMoHCTpanoHHBIC U Y4€OHO-HATIISAHBIE TIOCOOUS (BHICOTIPE3SHTAIINS).

AJIsl  MPOBeJeHUsl TeKyllero
a TaKKe CaMOCTOATEJIbLHOH

Poccuiickas Oenepanus,
362025, PecrryGmmka
Cesepnas Ocernst —AjaHus,
ropoa Bnangukaskas,

ynuna Batytuna, nqom 44-46,
yuaeOHbI Kopmyc Ne 7, aya.
Ne 604

Bubanoreka, B TOM YHcJie YNTATbHBII 3aJ1: CTOIJBI U CTYJbBS IS O0YJatOIINXCA,
KOMIIBIOTEPbI B KOMIUIEKTE - C NMPOrPaMMHBIM OOECIIEYEHHEM, BBIXOIOM B CETh
WHTepHeT U 10CTyNnoM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay
cory

IMporpammuoe obecrniedenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Koncynesrant mitoc; apanr; Cisco Webex; MOODLE.
3bC"Yuusepcuterckas oudnroreka ONLINE" https://biblioclub.ru

3BbC «Koncynprant cryaenTa» http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

OnektpoHHas 6ubimoreka quccepranuu 1 apropedeparos PI'6(OB/] PI'B)

https://dvs.rsl.ru
3bC"Yuusepcuterckas oudnroreka ONLINE" https://biblioclub.ru

OBC «Hayunas snektporHas oudmnoreka eLibrary.ru»_http://elibrary.ru.

Poccuiickas ®enepauus,
362025, PecrryGnuka
Cesepnas Ocetust —AjaHus,
ropoa Brnanukaskas,

ymna Leperenn/Bartytuna,
oM 16/19, yueOHBII KOpITyC
Ne 6

Pa3paborunk:

Yuropuna T.M., xaHaunaT XUMHYECKMX HayK, JOLEHT Kadenpsl opranudeckoid xumuu Cepepo-

OcetuHCcKOTO TOCymapcTBeHHOro yHuBepcutera mmeHH Kocra JleBanoBuua Xerarypoa (®I'BOY BO

«COI'Y»).

IIporpamma ooOpeHa Ha 3aceaHuy Kadeapbl OpraHMuecKol XUMHUN
oT «8» ampens 2022 r., mpoTokon Ne 8.
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

11. JIuct 00HOBIeHHS/AKTyAIU3AIUN

[Tporpamma oOHOBIICHA.

Oo6HOoBIEH peecTp mporpaMmHoro obecneuenuss COI'Y na 2022 r.

Oo6HoBieHa ceknus 10. «MarepruanbHO-TEXHUYECKOE OCHAIEHHUE JUCIIUTUTAHBDY.
JloGaBnieHbl AUCTAaHIIMOHHBIE (DOPMBI TPOBEACHUS 3aHATHIA.

[Iporpamma paccMoTpeHa U yTBEPIKIeHA Ha 3acelaHny KadeIphbl _ OpPraHUYeCKOW XUMUU
HaumeHoBaHUue Kageopbl

oT «8» ampeins 2022 r., npotokoa Ne 8.

[Iporpamma omoOpeHa Ha 3aceJaHMM CoBeTa (akKyJabTeTa XMMHH, OMOJIOTUU M OWUOTEXHOJIOTUU
ot«25» anpens 2022 r., mpotokoi Ne 6/21-22.
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