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Ilepeyens KoMneTeHU U U YPOBHY UX CPOPMHUPOBAHHOCTH MO AUCUMILIMHAM (MO-
AyJsiM), IpakTUKaM B npouecce ocsoenusi OIIOII BO

B mporiecce ocBoeHusi 00pa3oBaresbHON MpOrpaMMbl y 00ydYaromerocs B Xojie
U3YYEHUS! TUCHMIUIUHBI «K010UuoHas xumus» N0MKHA cHOPMUPOBATHCS KOMIIETEHITUS

OIIK-1

Kpurepuu onpezaenenusi cpopMUpPOBAHHOCTH KOMIIETEHIIMU HA Pa3IMYHbIX

YPOBHSIX ¢ (hOPMHUPOBAHHUS

Wnanexkc xoMmiereHmu

Coneprxkanre KOMIETECHIIUU

OIlK-1

CIToco0eH HN3y4aTb, aHAJIN3UPOBATb, UCIIOJIB30BATh MCXa-
HU3MBbI XUMHUYCCKHNX pGaKHHﬁ, IMPOUCXOIAINX B TCXHOJIOI'HU-
YCCKUX IIponecCax M OKpYyX)aromemM MHPC, OCHOBLIBAsACH Ha
S3HAHHAX O CTPOCHHWH BCHICCTBA, IIPUPOAC XUMHUYECKOMN CBS3H
U CBOMCTBax Pa3INYHBIX KJIACCOB XHMMHUUYCCKUX JBJICMCHTOB,
COCI[I/IHCHI/II\/'I, BCUICCTB 1 MAaTCPUAJIOB.

KO[[ 1 HAaMMCHOBAHHEC MH/IWKAa-
TOpa JOCTHIKCHUSA KOMIICTCH-
ouHn

Bungnl zanstuit
JU1s1 GOPMHUPOBAHUS KOMIICTCH-
IUHA

OneHouHbIE CpECTBA
IJIS1 OLICHKU YPOBHS C(OPMHUPO-
BaHHOCTH KOMIICTCHIINN

HI['GOHK-]_ Crocoben

IIPOBOAXUTH PaCyE€Thl C HCIIOJIb-
30BAHUEM OCHOBHBIX COOTHO-
LIeHU I TCPMOJUHAMUKHU  I10-
BEPXHOCTHBIX SIBJICHUU U pac-
YE€ThI OCHOBHBIX XapaKTECPUCTUK

JICKLIMH,
71a00paTOpHbIC 3aHATHS,
camocTosTelbHas paboTa

[IncbMeHHBIN OIIPOC, PELICHHE
3a/1a4, BOIIPOCHI [UIs IIPOBEIe-
HHS 3a4eTa ¢ OIEHKOM, TeCTO-
BbI€ 33JIaHHUs, OTYET 110 JIabopa-
TOpPHOI pabore

AUCTICPCHBIX CUCTCM.

YpOBHU OCBOCHUSI KOMIIETEHIIUU

YpoBEeHb OCBOEHUS KOMIIE-
TEHIINH

Kpurepun onennBanus

IIpoaBuHYTHIN (OTINYHO)

3HaeT: - OCHOBHBLIE MOHSTHS M COOTHOIIECHUS TCPMOAUHAMUKU I10-
BEPXHOCTHBIX $IBICHUW, OCHOBHBIE CBOMCTBA JIUCIIEPCHBIX CHCTEM.
Knaccudukanuro aucnepcHbix cuctem. CriocoObl OYYSHHUS U UICH-
TuUKaMKU TUCHepcHbIX cucTteM. OCHOBHBIE 3aKOHBI KOJUIOMIHOMN

XUMUH U CICICTBHA U3 HUX.
- METOJIbI ONTMCaHUs (Pa30BbIX U XUMUYECKUX PABHOBECHUH;
- TUIIBI PEAKLIMI U IIPOLIECCOB B KOJUIOMHONM XUMHUH
YmMeer: - TpOBOAUTH PacUeThl C UCIOJIb30BAaHUEM OCHOBHBIX COOTHO-
IIEHUM TEPMOJAMHAMMUKHA ITOBEPXHOCTHBIX sBJEHUU. lcronp3oBaTh
rpaguvecKkie 3aBUCUMOCTH M MaTEMaTHYECKHE MOJEIH Pa3IuIHBIX
ITOBEPXHOCTHBIX SIBJICHUM.
- cBOOOIHO Y TIPABUJILHO MOJIB30BATHCS XUMHYECKOW TEPMUHOIOTHEN

- BBINIOJIHATH OCHOBHBIE XMMHUUYECKHE OINEpPALMU, MCIOJIB30BATH OC-
HOBHbBIE XUMHUYECKHE 3aKOHBI, TEPMOJIMHAMUYECKUE CIIPABOYHbBIC JIaH-
HBIE ¥ KOJTMYECTBEHHBIE COOTHOIIEHUSI XUMUHU TSl pelIeHus mpodec-
CHUOHAJIFHBIX 3aJ1a4.

Baageer: - MeTogamu HU3MCPCHUA MOBCPXHOCTHOI'O HATAXKCHUS, Kpac-
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BOTO yTJja, BEIMYMHBI aICOPOIUU M YACTHHON MOBEPXHOCTH, METOa-
MU MPOBEACHUS AUCIIEPCUOHHOTO aHAIN3a, CUHTE3a JUCIIEPCHBIX CHC-
TEM M OIICHKU UX arperaTMBHOMN YCTOHYUBOCTH.

- 3JIEMEHTAPHBIMHU TIpHUeMaMu pabOThl B XMMHYECKOH JTabopaTopuu u
HaBBIKAMHU OOPAIICHUS C BEIIECCTBOM.

- 00IMMU TIpaBWJIAMU TEXHHUKHU O€30MAaCHOCTU TMPH OOpPALICHUH C XU-
MHUYECKOU MOCYIOMH, JTab0opaToOpHbIM 000PYJOBaHUEM U XUMUYECKUMHU
pEaKTUBaMU.

- TEXHUKOW XUMHYECKOTO JKCIIEPUMEHTA, TEXHUKOM B3BEUIMBAHUS Ha
TEXHOXUMHYECKUX W AHAJUTHYECKHX BECaxX, OCHOBHBIMH METOIaMHU
aHam3a, cnocobaMu OpHEHTAlMU B MPO(ECCHOHATBHBIX MCTOYHUKAX
nHpopmanuu (KypHaJIbl, CAalThl, 00pa30BaTEIIbHBIC TOPTAJIBI).

[ToBbIIeHHBIN (XOPOIIIO)

3Haer: copepiKaHUE OCHOBHBIX Pa3/ieloB, COCTABISIOIIUX TEOPETHYE-
CKHE OCHOBBI KOJUIOMTHOM XMMHUU KaK CUCTEMbl 3HAaHUH O BEIIEeCTBaX U
XUMHUYECKUX MPOIECCAX HAXOASIIUXCS B KOJUIOUIHOM COCTOSTHUU

- YYE€HUE O CTPOEHHMHM BEILECTBA, IEKTPOHHOE CTPOCHHE aTOMOB, OC-
HOBBI TEOPUU XUMUYECKOMN CBSI3U U CTPOECHMSI MOJIEKYJI, CTPOCHUE Be-
I11€CTBA B KOHJACHCUPOBAHHOM COCTOSHUM

- CriocoObI mosryyeHuss W uAeHTH(UKAIUU IUCTepCHBIX cucteM. Oc-

HOBHBIE 3aKOHBI KOJUIOUJHON XUMHUU U CIEACTBUS U3 HUX.

YMeerT: IpoBOIUTE pacueTsl 110 YPaBHEHUSAM XUMUYECKUX PEaKLUN Ha
OCHOBE 3aKOHOB CTEXMOMETPHUH C UCIIOJIB30BAHUEM OCHOBHBIX ITOHS-
TUH U PU3NYECKUX BETUYUH

- CBOOOJTHO U IIPABUJIBHO I10JIb30BAThCSI XUMUYECKONH TEPMUHOJIOTHEN

- Ucnonp3o0BaTh rpaduueckue 3aBUCUMOCTH U MAaTEMAaTUYECKHUE MOJIe-
JIY PA3JIMYHBIX [IOBEPXHOCTHBIX SIBJICHUM.

Buaaneer: - MeToaMM U3MepEHHs IOBEPXHOCTHOI'O HATSHKEHUS, Kpae-
BOT'0 yIJja, BEIMYMHBI aJICOPOLIUU U yIEIbHON MOBEPXHOCTH, METOAA-
MU MPOBEACHUS AUCIIEPCUOHHOTO aHalln3a, CUHTE3a AUCIIEPCHBIX CHC-
TEM U OLIEHKH UX arperaTUBHOW yCTONYHMBOCTH.

- 3JIEMEHTapHbIMH IIpUE€MaMu pabOThl B XMMHUYECKON JabopaTopuu u
HaBBbIKAMU OOpAILIEHUs C BELIECTBOM.

- 00IIKMMH ITpaBWJIaMU TE€XHUKH O€30MaCHOCTU MpPHU OOpaLIeHUH C XU-
MHUYECKOM Mocy10i, 1abopaTopHbIM 000pyIOBaHUEM M XMMHUYECKHUMU
peaKTUBaMHU.

[Toporossrii (6a30BBIi)
(YZIOBJIETBOPUTEITHHO)

3HaeT: HEKOTOPOE COACPKAHUE OCHOBHBIX Pa3/IeNioB, COCTABIISIOLIUX
TEOPETHYECKHUE OCHOBBI KOJUIOMTHOM XUMHMH KaK CHCTEMBl 3HAHHHA O
BEILECTBAX M XMMHUYECKUX IpOIEccax HAXOIALIMXCS B KOJUIOUIHOM
COCTOSIHUH

Ymeer:

- MPUOIN3UTETHHO MPOBOAUTH PACUETHI 10 YPABHEHUSM XUMUYECKUX
peakiMii Ha OCHOBE 3aKOHOB CTEXHOMETPHUH C UCTIOIb30BAHUEM OC-
HOBHBIX MOHATUN U (PU3UIECKUX BEITMYHH. IMOJTH30BAThCS XUMHUECKOU
TEPMHUHOJIOTUEN

- Mcnonp30oBaTh HEKOTOpHIE Tpaduueckue 3aBUCHMOCTH U MaTeMaTH-
YECKHUE MOJEININ PA3IMYHBIX TOBEPXHOCTHBIX SBJICHUM.

Baaneer: HEKOTOpPHIMH METOJAaMHU W3MEPEHHS MOBEPXHOCTHOTO Ha-
TSDKEHUS, KPaeBOTO yrila, BETUYHHBI aJICOPOIIMU U YAEIbHON MOBEpX-
HOCTH

HEKOTOPBIMU TPAKTHUYECKUMU HaBBIKAMH, OOOOIIEHHBIMU TpHEMaMHu
HCCJIEIOBATENIbCKOM 1eATeIbHOCTH (IIOCTAaHOBKA 3a7auu B JlabopaTop-
HOW paboTe WM OTIEIBHOM OIBITE, TEOPETUYECKOE OOOCHOBAHUE U
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SKCIIEPUMEHTaJIbHAs MPOBEPKa €€ PEIICHUS).

- 3JIeMEHTapHBIMU MPHEMaMHU PabOThl B XUMHUYECKOH J1abopatopuu u
HaBbIKaMU OOPAIIEHUS C BEIIECTBOM.

- OOIIMMU TIPaBUIIAMU TEXHHUKH 0€30MaCHOCTH MPH 0OpaIeHUH C XHU-
MUYECKOW MOCYA0H, JJabopaTOPHBIM 000PYAOBaHUEM U XUMUYECKUMU
peaKTUBaMU.

2. Meroauyeckue, OIEHOYHbIE MaTepHajbl M CpPeACTBa, ONpeaeJsIolmne

npoueaypbl oueHuBaHusi cOPMHUPOBAHHOCTH KOMIETEHIHI (3JIeMEHTOB KOMIIe-
TeHUMH) B npouecce oceoenusi OIIOIT BO

2.1 O]_leHO‘leIe CpeacrBa AJsl TEKYIIETro KOHTPOJIsA

Bonpoce! /151 NICbMEHHOT0 ONPOca

Tema 1 MonexynapHno-xunemuueckue u onmuieckue c80UCMEa OUCNEPCHBIX CUC-

mem. OCHOBHBIC ITOHSATHUS KOJ'IJ'IOHI[HOﬁ XUMHU. KHaCCI/I(l)I/IKaI_[I/ISI KOJINIOMIHBIX CUCTCM.

1.

OCHOBHBIC TOHSTHS KOHHOH,Z[HOﬁ XUMHUU. I[I/ICHepCHaSI (1)3321. Z[I/ICHepCI/IOHHaSI

cpena.

© N OE W

Kiaccudukanust KoIouIHbIX CHCTEM.

OcCHOBHBIE PU3HAKH AUCTIEPCHBIX CUCTEM.

Yro Takoe MUIleIIa, Kak OHa 00pasyeTcs?

OCHOBHBIE MMOJOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH

BpoyHnoBckoe nBuxenue, ocmoc, 1uhdy3usi.

CenuvmeHTalMs CyCHEH3HI, MEXaHU3M.

Onrtuueckre CBOMCTBA JUCIIEPCHBIX CUCTEM

®dopmyia Pases. PaccessHue cBeTa 1 METOABI aHAIM3a OCHOBAHHBIE HA 3TOM

CBOMCTBE.

10. CsertonoroiieHne B JUCIEPCHBIX cpeaax. OCHOBHON 3aKOH CBETOIOTIIONMIECHUSI.

Tema 2. [losepxnocmuvie sgnenus u aocopoyus I10BepXHOCTHBIC SIBJICHUS B JAHC-
MEePCHBIX cucTeMax. TepmoanHaMuueckue (GyHKIIUU MTOBEPXHOCTHOTO CJIOSI.

1.
2.
3.
TEPMBI a7COPOIIHH.

© o N O

AJicopO11usi Ha rpaHulle pacTBOP-Tas.
IToBepxHOCTHOE HaTsHKeHHME. KanmuisipHbIe SIBIICHUS B KOJUIOMIHBIX PacTBOpax.
Anresus u xores3usi. YpaBHenue FOura. AncopOrusi, OCHOBHbIE MOHATHA. M30-

VYpasuenue agcop6iuu ['n66ca. [loBepXHOCTHBIE TIICHKH.

Pacrexanue. Becwr Jlenrmiopa. Teopuss MOHOMONIEKYIISIPHON acOpOITUH.
[Tomumonexkynsipuas agcopomus. Teopust BOT.

[TorennmanbHas Teopus [lonsHu. XapakTepucTUdeckas KpuBasi afcopOIUH.
VYpaBuenue M.M. JlyounuHa s aacopOLMKU B MUKPOTIOpax.

IToBepxHOCTHOE HaTsKEeHHE pacTBOpoB [TIAB.
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Tema 3. [lonyuenue u ouucmka OucnepcHuIX cucmem

OcHOBHBIC MCTOAbI MOJYICHNA JUCIICPCHBIX CUCTEM
I[I/ICHepFaHI/IOHHBIe MCTOJbI IMOJYUYCHUA JUCIICPCHBIX CUCTEM

1

2

3. MeToapl KOHIEHCAIIHH.

4 OTauyue KOHJICHCAIIUU OT MEXaHUYECKOT0 TUCTICPTUPOBAHMS.
5

cDaKTOpBI, KOTOPBIC IIPUBOAAT K ITOABJICHUIO METaCTaOMIIBHOCTH PICXO,ZIHOﬁ CHUC-

TEMBI.
6.  Xumuueckue u puzHUECKUe CIOCOOBI MOMYUYEHUS AUCTIEPCHBIX CUCTEM.
7. CymHocTh MeTOZa KOHACHCAIMH apOoB.

8.  CymHocTb MeTOJa 3aMEHbI PaCTBOPUTEIIS.

9.  Kaxum 06pa3oM MOKHO OUHCTHUTD KHUIKYIO TUCIEPCHYIO CUCTEMY?

10. Kakum 06pa3omM MOKHO OYHCTUTH ra3000pa3HyI0 JUCIEPCHYIO CUCTEMY?
Tema 4. Cmabunuzayus u koa2yisayus OUCNEPCHBIX CUCHIEM.

. 3a CYET KaKuX CHJI MPOUCXOIUT CTAOMIIU3AIIUS 30JICH?

. BiiustHue Ha Koaryssiuio pa3iudHbiX (DaKkTOpPOB.

. Koarynsius snektpoautamu.

. YCTOMYMBOCTD KOJUIOMIHBIX CHCTEM.

. DIIEKTPOKHHETHYECKHE CBOMCTBA KOJIJIOMIHBIX PACTBOPOB

. DIIEKTPOKUHETUUECKUI MTOTEHIIHAIL.

. Uto takoe JI2C? 13 4ero oH cOCTOUT?

. Ot yero 3aBUCHUT TOJMITHMHA TU(PGY3UOHHOTO CIIOS?

O© 00 NO O & WDN B

. UTo Takoe 3eKTpodope3 U FIEKTPOOCMOC?

3ajanus Qi MECBMEHHOT0 ONpPoca
Tema 1. MonexynapHo-kunemuueckue u onmudeckue CE0UCMBA OUCNEPCHBIX

cucmem. OCHOBHBIE TIOHATHUS KOJUIOUIHOW xumuM. Knaccudukarus KoJJTIOMAHBIX CHUC-
TEM.

3aganue 1. IlpuBegure kiaccupukayio KOJUIOUIHBIX CUCTEM

3amanue 2. UTo Takoe yjelbHasi MIOBEPXHOCTh, IucrepcHocTh? [IpuBenure popmybl.
3aganue 3. Kakue onTuyecKkue sBICHUS XapaKTePHbI JJIs1 KOJUIOMIHBIX CUCTEM, OTHIIIU-
T€ MEXaHHU3M UX BOSHUKHOBEHHUSI.

3anganue 4. OnuiKMTe OCHOBHBIE MOMEHTHI TeOpUU Pajies B OTHOILIEHUM pacCesiHUs
CBETa.

3amanue 5. Uto Takoe HedenomeTpus u Typouaumetpus? [IpuBenure cpaBHUTEIHHYIO
XapaKTEpUCTUKY.

3aganue 6. UTo MO3BOISET ONPEACIUTH METO YIABTPAMUKPOCKONIUN?

3aganue 7. OnuIINTe SIBJEHUE CBETONOMIONIEHHS. [IpuBequTe OCHOBHOM 3aKOH CBETO-
MOTJIOLIEHUS.



Tema 2. Ilogepxnocmuvie sasnenus u adcopoyus [10BepXHOCTHBIE SIBJICHUS B JIHC-
NEPCHBIX cUCTeMaX. TepMoIuHaAMUUECKUE (PYHKIIUN TOBEPXHOCTHOTO CJIOS.

3aI[aHI/Ie 1. Yto oTHOCHUTCH K IMOBCPXHOCTHBIM SBJICHUSM, OIMUIIUTC MCXaHU3MbI BO3-
HHUKHOBCHUA.

3amanue 2. UTo Takoe NOBEPXHOCTHOE HATSIKEHHE, OT Yero OHO 3aBUCHT. [IpuBenure
OCHOBHBIE (DOPMYJIBI.

3ananue 3. Kakoe ypaBHEHHE CBSI3bIBACT KANWJUIAPHOE JaBICHUE U KPUBU3HY MOBEPX-
HOCTH.

3ananue 4. Ilpu KOHAEHCAIMM TyMaHa, COCTOAILIETO U3 Karelb KaJMHUsl, 00pa3oBajloCh
12,5-10"° m xuaxoro kagmus. TIOBEPXHOCTHOE HATSKEHHE MPH TEMIIEPATYPE KOH/ICH-
cammn paBHO 570 MI[K/M°. CBOGOIHAS TOBEPXHOCTHAS SHEPIUS BCEX KAIeIh COCTABIIS-
na 53 Jx. Berauciaure AUCIEPCHOCTh U JUAMETP Kaleib KUIAKOTO KaaMus.

3amanue 5. PaccunraiiTe MOJHYHO MOBEPXHOCTHYIO HEPrU0 10 T aMysibcuM rekcaHa B
BOJIE ¢ KOHIEHTpammei 70% (MaccoBbIX) M AMCIEpCHOCThI0 D=1 MkmM ™ mpu Temmepa-
type 298 K. IlnotHOCTH rekcana mipu 3toil Temneparype 0,655 r/em®, MTOBEPXHOCTHOE
naTsokerne 18,41 MJIk/M°, TeMrepaTypHbIi Kod(pHUIHEHT MOBEPXHOCTHOTO HATSIKE-
aust rexcana do/dT=— 0,104 mDx/(m ° K).

3amanue 6. Ompenenure sHepruto ['m66ca G BoasHOTO TyMaHa mMaccod M = 4 1 mpu
2
293 K, ecny MOBEPXHOCTHOE HATSKEHUE BOABL g = 72,7 M/ M °, IIIOTHOCTb BOJBI p =

0,998 F/CMS, nucrepcHocTh yactuil D = 50 Mxm 1

3aganne 7. Onpenenute MOBEPXHOCTHOE HATSXKEHUE KUIKOCTH, €CJIM B KalWLIAPE

nuameTpom d = 1-107 M oHa nogHUMAaeTCs Ha BbICOTY h = 32,6-10'3 M. [ImoTHOCTE XU a-
_ 3 o _

koctH p = 1000 kr/m°. Kpaesoii yron cmaunsanus @ = 0°,

Tema 3. Ilonyuenue u ouucmrka OUcCnepcHvix cucmem

3apanue 1. Onuiurte AUCHEPralOHHBIN CIOCOO MOMYYEHUsI AUCTIEPCHBIX CHCTEM I10
MEXaHUYECKOMY THUILY.

3ananue 2. OnuumTe JUCHEPrallOHHBIN CIIOCO0 MOTYYEeHHS JUCTIEPCHBIX CUCTEM 10
AIEKTPUYECKOMY THITY.

3aganue 3. OnummMTe KOHACHCAIIMOHHBIM METO/I MOJYyUYCHUS AUCTIEPCHBIX cucTeM. Ka-
KOB MeXaHu3M (U3UYECKON KOHAeH CAun?

3ananue 4. B kadecTBe npumepa KOHAEHCALIMOHHOTO METO/1a PACCMOTPUTE TOIyYe-

HUE KOJUIOUAHOTO pacTBOpa Hoauaa cepedpa.
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3amanue 5. OnummTe BapuUaHT KOHJAEHCAIIMOHHOTO METO/A - KOHJIEHCAIIMH U3 ra3o-
oOpa3Hoil a3l — MoJiydeHue 30J11 HaTpusl B OEH30JIe.

3amanue 6. Mexanuszm GOpMHUPOBAHUS METBYANIIINX KPUCTAJUIOB HETTOCPEICTBEHHO
npu obpazoBaHuu TBepAoi (as3el mo Teopuu A. B. [lymanckoro.

3amanne 7. Uto TpebyeTcs 1isl moaydeHus TuApodOoOHBIX 30J1eH (TuCTIepCHOHHON
Cpelloil B KOTOPBIX SIBIISIETCS] BOJIA)

3ananue §. IIpuBeanTe CpaBHUTEIBHYIO XapAKTEPUCTHKY SMYJIbCUH U MEH.
3ananue 9. llpuBeauTe CpaBHUTEIBHYIO XapAKTEPUCTHKY a3P030JIEH U CyCHIEH3UN.
Tema 4. Cmabunuzayus u koazyasayus OUCHEPCHBIX CUCTIEM.

3ananue 1. Kakum o0pa3zomM MOKHO CTaOMIIM3UPOBATH CYCIIEH3UU?

3aganue 2. Uto Takoe KOJJIOWIHAS YCTOMYMBOCTD U KaK €€ KJIaCCU(UIIUPYIOT?

3anmanue 3. Yem onpenensercs CEIUMEHTALMOHHAs YCTOMYMBOCTD U OT YETO OHA 3aBHU-
CHT.

3ananue 4. UeMm omnpenensieTcs arperaTiBHasi yCTOMYMBOCTD U OT YErO OHA 3aBUCHT.
3amanue 5. YUTO JEKHUT B OCHOBE (PU3MYECKOW TEOPHHM YCTOMYMBOCTH M KOATyJISILIUU

(AJ1DO0)
3aganue 6. UTo Takoe mopor KoaryJsiuy U KaK MOXKHO €ro ONpeaeanuThb?

3aganue 7. [IpuBeaure npaBuiia KOarymisnH.

3agaHus IS BHINOJHEHUS JIA00PATOPHLIX PA00T

Tema 1. MonexkynapHo- kunemuueckue u onmuyeckue c80UCM8a OUCNEPCHBIX CUCEM
JlaGoparopHas padora Ne 1. CenuMeHTAUMOHHDBIN AHAJIN3

3aganue 1.0xapakTepusyiTe MPOLEHTHOE cofepkaHue (ppakiuii ¢ pa3MepamMu 4acTHIl
OT 11 40 I

3amanue 2. Onumure npaBuiia paboThl ¢ TOPCUOHHBIMU BECAMU.

3aganue 3. Ha oCHOBaHMM NpPOJENAHHOTO OMBITA, MOCTPOUTh UHTEIPAIBHYIO KPUBYIO
pacnpeneneHuss 4acTHll MO pa3MepaM, BhIPaXKaIoIIyl0 3aBUCUMOCTh MPOLEHTHOTO CO-
nepxxanust pakuit Qq, Qo, ... oT pagumyca. OHa ctpoutcs B koopauHaTax Q% = f (1).

3aganue 4. [loctpouts quddepeHuanbHy0 KPUBYIO paclpeeieHrs YacTUll, YTO OHa
MO3BOJIIET ONPEAETUTH?

3amanue 5. Ilo pe3ynbpraram 3KCHiepUMEHTa MOCTPOUTH KPUBYIO CEAMMEHTAITH B
koopauHaTtax P = f{(1).

JlaGopaTopHasi padora Ne 2. OnpeaejieHue cpeaHero pasMepa KOJJIOHIHBIX Yac-
THII 10 XaPAKTEPUCTHYECKON MYTHOCTH CHCTEMBI.



3amanme 1. [lo xakomy mpu3HAKY KIACCH(PUIUPYIOT AUCIEPCHBIC CHCTEMBI HA JIHO-
dbunbHbIe U TUOGHOOHBIE?

3amanue 2. Kakoii pa3Mep UMEIOT YacTUIlbl B YIbTPAMUKPOTE€TEPOTreHHBIX (KOJUIOU/I-
HBIX) CUCTeMax?

3ananue 3. Kakoe 3 onTHYECKUX SIBICHUN HEBO3MOXKHO B KOJUIOUTHO-TUCTIEPCHBIX
cucremax?

- mudpakiys cBeTa; - OTpakKeHHe CBETa OT MOBEPXHOCTH YACTHUIL; - ITOTJIONICHUE CBETA.

3ananue 4. CornacHo ypaBHEHUIO Pajiess MHHTEHCUBHOCTB PACCESIHHOTO CBETA BO3pPAcTa-
€T MPSIMO MPONIOPLIUOHAIIBHO. ..
- KyOy JuameTpa 4acTull;
- KBaIpaTy JUIMHBI BOJIHBI IAJAIOIIETO CBETA;
- YUCJICHHOW KOHIIEHTPALUX YaCTHUI]
3ananue 5. YeMm onpenensieTcss OKpacka KOJUIOUIHBIX PACTBOPOB?

Tema 2. Ilogepxnocmuvie s1671eHUsL U AOCOPOYUSL

JlabopaTtopHnasi padora Ne 3. OnpenejieHue MapaMeTpoB aJACOPOIHOHHOTO CJIOSI.

3aganue 1. Kakum ypaBHEHUEM CleyeT MOJb30BAThCS I OMUCAHUS aIcOpOIUU ra3a
WJIU KUJKOCTH B MOBEPXHOCTHOM CJIO€ MPU MAJIBIX U OOJIBIINX JIaBJICHUSAX (KOHIICHTpa-
USX)?

3aganue 2. Uto Takoe npeaeapHOe 3HA4Y€HUE afcopOlMM M KaK €ro MOXKHO Ompeje-

JIATH?

3aganue 3. YKaKHUTEe KOOPAUHATHI, B KOTOPBIX CTPOUTCS ypaBHEHUE JIeHrMiopa B Ju-
HEeHHOU popme.

3aganue 4. KakoBa mpuynHa BO3HUKHOBEHHUS U30BITOYHON TOBEPXHOCTHOM dHEPTrUn?

3amanue 5. B 4em cocTosT pa3nuuus MeXIy (PU3nuecKor U XUMUYECKOU amcopOnuen?

JlaGopaTopnasi pab6ora Ne 4. OmnpenesieHue MOBEPXHOCTHOTO HATSIXKEHHSI ISl TO-

MOJIOTHYECKOT0 Psijia CIUPTOB.

3aganue 1. [loBepxHOCTHAS SHEPIUsl U MOBEPXHOCTHOE HATSHXKEHHE — KaK OHU CBSI3aHBI

U B YeM oTianuue’?

3ananue 2. Kakne MOBEpXHOCTHBIE SIBJIEHUS CBSI3aHBI CO CHHXKEHUEM MOBEPXHOCTHOTO

HaTsDKEHUS ?

3aganue 3. OT 4ero 3aBHMCUT BEJIMYMHA TOBEPXHOCTHOTO HATSKEHUs? B Kakux eauHu-
11aX OHa U3MEPSETCs?

3ananue 4. Knaccudukaius TOBEpXHOCTHBIX siBJIeHUN. Kakue moBepXHOCTHBIE SIBICHUS
CBSI3aHbI C YMEHbBIIIEHHEM MeX(Pa3HOM MOBEPXHOCTU?

3ananue 5. Cpeau pUBEICHHBIX HUXKE PACCY>KIEHUM, BEIOEpUTE BEPHOE

a) MOBEPXHOCTHOE HATSHKEHUE HE 3aBUCHT OT MOJIIPHOCTHU BEIIECTBA;

0) MOBEPXHOCTHOE HATSHKEHHE TeM OOJIbllIe, YeM MEHEE MOJISIPHO BEIECTBO;

B) ITIOBEPXHOCTHOE HATSHKEHHUE TeM OO0JIblie, YeM 0oJiee MOISIPHO BEIIECTBO.
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JlabopaTtopHasi padota Ne 5. U3yuenue ancopouuu ITAB u3 pacTBOpoB Ha TBepAOM
ajacopoOeHre.

3amanue 1. [Ipu paccmoTpeHuu ancopOLUMMU U3 PACTBOPOB Ha TBEPIBIX alcOpPOEHTaX
MPUHATO pa3inyaTh 2 Ciaydas, HA30BUTE U 0XapaKTEPU3yHUTE UX.
3ananue 2. KoandecTBo acopOMpOBaHHOTO BEIIECTBA MOXKHO BBIYUCIUTD 1O (hOpPMYJIE.

[TpuBenute hopmyny u OOBSICHUTE BCE MMApaMETPhI BXOAAIINE B HEE.
3ananue 3. BiusiHue pactBoputeneit Ha agcopOuuto [TAB. [IpaBuiio PeOunnepa.

3amanue 4. Ha ancop6riuto [TAB u3 pacTBOpoB cyIiecTBEHHOE BIUSHUE OKa3bIBACT I1O-
PUCTOCTh COPOCHTA — OIUILIUTE 3TO BIUSHHUE.

3aganue 5. [locne BBeneHus ajcopOeHTa B BOHBIN pacTBoputenb [IAB B cucteme yc-

TaHABJIMBAETCS pABHOBECHE — OonuIIuUTe €ro. Kakum ypaBHEHHEM OHO ONUCHIBAECTCS ?

Tema 4. Cmabunuzayus u Koa2yasayus OUCHEPCHBIX CUCTEM.

JlabGopaTopnasi padora Ne 6. IlosydyeHue, KoaryJsauusi U craduanzanus auogoo-

HBIX JUCHEPCHBIX CHCTEM.

3aganue 1. Yto B 1900 rony, yctanosun I'apaun?

3amanue 2. Yem obecrieunBaeTcsl arperaTiBHasi YyCTOMUMBOCTD 30J1s1 THAPOKCHIA JKelle-

3a?
3amanne 3. Harmmmute hopMyTy MHUIEIIIBI THAPO30JIS THIAPOKCHIA JKele3a.

3ananue 4. 3amuTHas cnocoOHOCTh nmonuMepoB win [TAB — kakuMm nmapameTpom oHa
XapaKTEPHU3YETCs U KaK €€ PaCCUUTATh?

3ananue 5. MccrnenoBanue Koaryssiiuy YacTHI] IPOBOJUTCS TYpOUIUMETPUUECKUM Me-

TOJOM — Ha Y€M OCHOBaHa NPUMEHMMOCTb 3TOT0 MeTO1a?

2.2 OueHO4YHBbIE CPeCTBA AJI5l IPOMEKYTOYHOT0 KOHTPOJIS
Bonpoce! 17141 3a4era ¢ OLeHKOM
1. Knaccuduxkaiys qucnepcHbIX CUCTEM. 3HaYeHUE KOJUIOUIHOW XUMHUHU B TIPUPOJIE

Y HapOJHOM XO3SIMCTBE.

2. IloBepxHOCTHOE HATSDKEHHME KaK Mepa CBOOOJIHOW TOBEPXHOCTH. YpaBHEHHE
['n00ca-I'enpMrobLia 151 HOBEPXHOCTHOW SHEPTHUHU.

3. bonbmioii 3amac cBOOOIHON MOBEPXHOCTHOM YHEPTHH Y TUCTIEPCHBIX CUCTEM U UX
NPUHIUIUAIbHAS TEPMOJNHAMUYECKAs] HEPABHOMEPHOCTb.

4. TloBepXHOCTb KHUAKOCTb-Ta3 U KUAKOCTb-KUIKOCTb.

5. IloBepXxHOCTHOE HATSKEHUE PACTBOPOB.

6. AncopOuus MOBEPXHOCTHO-AaKTUBHBIX BEILECTB, ypaBHeHHe ['nO0Oca, BbIBOA U
ananus. [IpaBuio Tpayoe.

7. YcnoBue pactekanus xxuakocteid. Kore3us u aaresus.

8. CrtpoeHue 1 CBOMCTBA aJCOPOIIMOHHBIX CIIOCB.

9. Tl'azooOpasHbie U KOHACHCUPOBaHHBIE MOHOCTOH. Becwl Jlenrmropa.

10.OpuenTarms AUPUIBHBIX MOJIEKYT MEXTy (ha3zamu.



11.AncopOiusi Ha rpaHulle pasjliesla TBepJoe Tea0-Ta3. IMIHUPUUECKOE ypaBHEHUE
M30TEPMBI aJICOPOLIUH.

12.Teopus MOHOMOJNEKYIsIpHOU ajacopOimu. BeiBon u ananu3 ypaBHeHus JIpHTMIo-
pa.

13.Teopust mOMUMONEKYIIPHON agcopOIuu. XapakTepucTUIecKas KpuBasi.

14 .ITpumenenue ypaBHenus bOT s onpeneneHus miom@aan IMMOBEPXHOCTH aACOP-
OeHTa.

15. TloTennuanpHas Teopus aacopOoLUUu U Teopusi 00bEMHOTO 3aNIOTHEHUST MUKPOTIOP
M.M.lyObunuHa.

16.YpaBuenue agcopouun TO3M.

17. ArperaTuBHas U ceUMEHTAIIMOHHAs (KHHETUYECKAsl) YCTOMUMBOCTD JUCIIEPCHBIX
CHCTEM.

18.Ponb cTabunm3aTopa B MPOIECCE TOMYyUCHUS TUCTIEPCHBIX CUCTEM.

19. Tlony4yenne IUCTIEPCHBIX CHCTEM METOAAMU (PU3NIECKON M XUMUIECKOU KOHJICH-
CaIliH.

20.MexaHu3M 1 KUHETHKA MTpoliecca KOHICHCAIIUH.

21.ITpuMepsl XUMHUYECKON KOHJEH AU, (POPMYITbl MULIEIII.

22. BpoyHOBCKO€ JBMKEHHE, €r0 TEIJIOBas MPUpPoAa.

23.Cpennuii CABUT.

24.®nyKTyaluu MIOTHOCTH B KOJUIOMIHOM PacTBOPE.

25. [Tudpdysus.

26.Br1Boa1 ypaBHEeHUs DifHINTeHA 111 Kodhdunnenta nuddysum.

27.CBs3b MEXIY CPETHUM CIBUTOM M KO3 dutinenToM auddy3uu.

28.CenumenTarnmoHHo-aud py3rnonHoe paBHoBecue; ypaBHeHue Jlamnaca-Ileppena.

29. CenqumenTarus. OCHOBBI CEIMMEHTAIIMOHHOTO aHaIW3a. YJIbTpaleHTpUudyrupo-
BaHUE.

30.0meKkTpoknHEeTHYECKHE SABICHUS (AIIEKTpodope3, AIEKTPOOCMOC). DIIEKTPOKHHE-

TUYECKHUI TOTECHIINA.

buiersl 119 3a4era ¢ OlleHKOM

buner Ne 1

1. IIpuHIUIBEI KIaccHuPUKAITUN JUCTIEPCHBIX CUCTEM

2. IloTeHnma; U TOK TECUCHUS

3. [ToBepXHOCTHO-aKTHUBHBIC BEIIECTBA U UX KiacCH(pUKaIus
buner Neo 2

1. MonekynsipHO-KMHETUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM
2. Dnexrpodopes

3. AcopOIMOHHBIN TOTEHITUAT

buner Ne 3
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1. CemumenTanus CyCeH3ui U ceqUMEHTalMOHHO-T1((HYy3MOHHOE paBHOBECHE

2. DIEKTPOOCMOC

3. Teopus OpicTpoii koaryisiuuu CMOITYXOBCKOTO

buner Ne 4

1. OnTryeckue cBOWCTBA IUCIIEPCHBIX CUCTEM

2. 3aBucumocthb Y1-noreHnuana oT KOHIEHTPAIUHU JIEKTPOIUTA

3. [IpaBuiio ypaBHUBaHUs NoJsipHOCTer PeOunaepa

buner Ne 5

1. TepmonuHaMuueckre PYyHKIIUU TOBEPXHOCTHOTO CJIOS

2. HabGyxaHue BHICOKOMOJIEKYISIPHBIX COSAMHEHUN

3. IIpaBuio lynsue - ['apau

busner Ne 6

1. CmauuBaHue, KpaeBoH yrod, GuoTamus

2. Ctpoenue ABoiHOTO 3ekTpuueckoro cinos (J9C) Ha rpanue pasnena TBEpAOe TENO
— )kuaKocTh. ITorenmuansr J12C.

3. 3amMTHOE ACHCTBUE PACTBOPOB BEICOKOMOJIEKYJISIPHBIX COCINHEHNI

buner Ne 7

1. X¥MH4YECKUI1 MOTEHIMAJ U 1aBJICHHE [1apa Y UCKPUBIICHHBIX IOBEPXHOCTEN

2. MexaHu3Mbl 00pa30BaHUs IBOMHOIO 3JIEKTPUUYECKOTO CJI0s Ha MOBEPXHOCTHU TBEP-
JIBIX TEJ

3. BausiHue MHOTrOo3apsAHbIX HOHOB Ha YCTOMYMBOCTh THIPO(OOHBIX KOJUIOUA0B
buner Ne 8

1. YpaBuenue agcop6iuu ['n66ca

2. Yucna nepeHoca HOHOB B KaIMJUISIPHBIX CUCTEMax

3. DAEeKTPOKUHETUYECKUI MOTEHIMAI U €r0 POJib B yCTOMYUBOCTH THAPO(OOHBIX KOJI-
JIOUJIOB

buner Ne 9

1. U3otepma aacop6iuu JIenrmiopa (aacopOiiust Ha TpaHulle pas3zesia pacTBOp - ra3)
2. OCHOBHBIE TOJIOKEHUS] TEOPUU JBOMHOTO 3JEKTpUUecKoro cios ['yu-Uenmena, mo-
nudunupoBanHoit Teopuu ['yu, reopun lltepHa.

3. JInodusibHBIE KOJJIOUAHBIE CUCTEMBI

buner Ne 10

1. IIoBEpXHOCTHBIE INIEHKH HEPACTBOPUMBIX BEILIECTB

2. Unnuddepentrsie u cnenupuyecku copOupyronmecs 3JIeKTpoauThl. BiusiHue Ha
YCTOMYUBOCTH THAPOGOOHBIX KOJIIOUIOB

3. IloBepXHOCTHAsI NPOBOAUMOCTD

buner Ne 11

1. AacopOuus Ha TOBEPXHOCTH TBEPABIX TeJ. TerIOThl aCOPOIMH U CMAaUMBAHUS
2. Meroapl onpeieIeHUs] pa3MepPOB YaCTHIL

3. IlpuBenenHas ToamuHa AMPHY3HOTO CI0S; 3aBUCUMOCTD OT BUJA 3JIEKTPOIUTA
buner No 12

1. Teopus amcopOiuu Jlenrmropa (rpaHuiia pasiena TBEPAOE TEJIO — ra3 Wiy nap)
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2. DAEKTPOKMHETUYECKHUI OTEHIMAN; BIMAHUE KOHIICHTPALIMH 3JIEKTPOJIUTA U 3apsiaa
MIPOTUBOMOHA

3. IToBepXHOCTHOE HATSKEHHUE U CIIOCOOBI €T0 OMpPEICICHUS

buner Ne 13

1. Teopust ancopOruu [Tomstan

2. KoniongHo-XUMUYECKHE OCHOBBI OXPAHbI OKPYKAIOIIEH CPEJIbl

3. DIEKTPOKUHETUYECKUN MOTEHIIHAI

bunet Ne 14

1. Teopus ancopouuu bpynayspa — Ommera - Tennepa

2. BBICOKOMONEKYISPHBIE DJIEKTPOJIUTHI

3. [IpaBuno ypaBHUBaHUS MoJsipHOcTel PeOunmepa

buner Ne 15

1. AncopOuus HE3NEKTPOJIUTOB HA TPAHULIE Pa3esia TBEPAOE TEIO0 — KUIAKOCTh (MoJie-
KyJIsIpHasi acopOLus)

2. Munemnoo6pa3oBaHue B BOJHBIX U HEBOJHBIX Cpeliax.

3. N30o3mekTpuyeckas Touka U TOUKa HYJIEBOTO 3apsiia

buner Ne 16

1. AncopOrus 37€KTPOIUTOB Ha TPAHUIIE Pa3jiesia TBEP0€ TENO — KUIKOCTh U BO3HHUK-
HOBEHHE JIBOMHOTO AJNEKTPUUYECKOTO CIOS

2. CTpyKTypHO-MEXaHUYECKUE CBOMCTBA IUCIIEPCHBIX CUCTEM

3. 3amuTHOE AEHUCTBUE PACTBOPOB BHICOKOMOJIEKYJISIPHBIX COEUHEHUI
buner No 17

1. DnexTpoKanuIIIPHBIE SIBJIICHHS

2. BiusiHue 37€KTPOJIUTOB HA YCTOMYMBOCTH THIPOPOOHBIX KOJIoUa0B. Poiib C-
MOTEHIIAAJIA

3. IloBepXHOCTHAsi aKTUBHOCTD

buner No 18

1. Teopust nBOMHOrO 3NEKTpUUecKOro cios I'yn — YenmeHna

2. DIEeKTpOoANaIn3

3. ®noTanus

buner Ne 19

1. Teopust nBOMHOrO nEKTpUUECKOTO cos LITepHa

2. Pabota agcop6uuu. [IpaBuno Tpayde

3. OcHoBHBIE (haKTOPBI YCTOMUYUBOCTH THAPOGHOOHBIX KOJIJTOUIOB
bunet Ne 20

1. ITapameTpsr I9C n nx 3aBUCUMOCTD OT KOHLICHTPALUU AJIEKTPOJIUTA
2. DIEKTPOOCMOC

3. YcToitunBoCTh THOPUIBHBIX U JINO(DOOHBIX KOJUTOMIHBIX CHCTEM
buner No 21

1. DNEeKTPOKMHETUYECKHE SIBIICHUS

2. KanunnsipHasi KOHJIEHCALHS

3. AncopOIIMOHHBIN MTOTEHITHAT
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buner No 22

1. [ToTreHMan 1 TOK TEYECHUS

2. TernoTsl (U3MUYECKOM aIcCOPOIIMHN U CMAYHBAHHUS

3. IIoBEpXHOCTHOE 1 MTOITPAHUYHOE HATSIKEHUE

Hpasurcslloka3zaTe CMCOK OLIEHUBIINX

buner Neo 23

1. DneKTpOKMHETHYECKUM MOTEHIMAN. BiausiHie KOHIEHTpAlUU SJIEKTPOIUTA U BUIA
MPOTUBOMOHA

2. YpaBHEHHUE COCTOSIHUSI IOBEPXHOCTHOTO CJIOS pa30aBIECHHBIX paCTBOPOB

3. Kputndeckas koHueHTpanus mutiesooopazoanus (KKM)

bunet Ne 24

1. IToreHManbl JBOWHOTO 3JIEKTPUYECKOTO CII0SI. 3aBUCUMOCTh OT KOHIIEHTPaUn
AIEKTPOJIUTA

2. Pabota aacop6uuu. [IpaBuno Tpayoe

3. Ilentn3anus

buner Neo 25

1. DNEeKTPOKUHETUYECKHUE CBOMCTBA KAaIMJUISIPHBIX CUCTEM

2. IloBepXHOCTHO-aKTUBHbBIE U MOBEPXHOCTHO-MHAKTUBHbBIC BEIIIECTBA

3. N303mekTpuyeckas Touka U TOUKa HYJIEBOTO 3apsiia

buner Ne 26

1. MeToapl NOy4eHUE U OYUCTKU JTUCHEPCHBIX CUCTEM

2. I3MeHeHue ypOBHS KUIKOCTH B KalMILISIPax

3. IIpaBuno lynene - 'apau

buner Ne 27

1. Teopust ObicTpoii Koaryiasiuuu CMOITyXOBCKOTO

2. Kputnueckoe conocTaBieHHE TEOPH aicopOIIUK ra30B U ApPOB TBEPLIMH TEJIaMU
3. Uucna nepeHoca MOHOB B KAWJUISIPHBIX CUCTEMAaX

buner No 28

1. IToBepXHOCTHOE HATSXKEHUE KUIKOCTEH

2. Teopus ycroitunBoctu ruipogoOHbIX KouionaoB [epsruna — Jlangay — deppest —
OBepOeka

3. IIpaBuno ypaBHUBaHUA nojsipHocTel PeOunmepa

buner Ne 29

1. Cnenuduka KOJUIOUIHOTO COCTOSHHS BEIISCTBA

2. Koarynupytoiiee AeHCTBUE SIEKTPOJIUTOB

3. KanunnsipHoe naBieHue
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OnenuBanue pe3yiabTaToB 00yueHust B (hopMe ypOBHSA C(HPOPMHPOBAHHOCTHU dJIe-
MEHTOB KOMIMETEHIIMI MPOBOJUTCS IIyTEM KOHTPOJISI BO BpeMs MPOMEKYTOYHOM aTTe-
cTaiuu B (hopMe 3a4eTa ¢ OLEHKOM:

a) OIIEHKa «3a4TEHO/OTIIMYHO» — KOMITETCHITUA(M) WK ee 4acTh() chopMupoBa-
HBI IOJTHOCTHIO Ha MPOJABUHYTOM YPOBHE;

0) OIlEHKA «3aYTEHO/XOPOII0» — KOMIETEHIU(1) WK ee yacTh(h) chopMupoBa-
HbI Ha MOBBIIIICHHOM YPOBHE;

B) OIICHKA «3a4YTCHO/YIOBJICTBOPUTEIHHO» - KOMIICTCHIMSI(M) WM €€ YacTh(M)
copMUPOBaHbI Ha TOPOTOBOM YPOBHE;

I) OICHKAa «HE 3aYTCHO/HEYAOBICTBOPUTEIBHO» - KOMIETCHLUA(M) WU €€
yacTh(M) HE chopMUPOBAHBHI.

Kpurepuu, Ha 0CHOBE KOTOPBIX BBICTABIISIOTCS OIEHKH MPH MPOBEIACHUU TEKY-
IIETO KOHTPOJISI U MPOMEKYTOYHOM aTTeCTalluy MPUBEICHBI B Ta0I. 1.

OrneHka «HE 3a4TEHO/HEY/IOBJICTBOPUTEIHLHO» CTaBITCS TaKXe B CIydasx, €Clid
oOy4Jaroniuiicss He MPUCTYMal K BBHINOJHEHUIO 3a/laHMsl, a TaKKe MPU OOHAPYKEHUU
CJIETYIONTUX HAPYIICHUN:

— CIIUCBIBaHHUE;

— TUIaruar;

— danpcudukams JTaHHBIX U Pe3yJIbTaTOB PaOOTHI.

Tabmuua 1 — Kpurepuu BbICTaBIEHUsI OLEHOK NMPU MPOBEACHUM TEKYIIEro KOH-
TPOJISI U MPOMEKYTOUHOM aTTECTAlUU

IIIxana oreHku Orenka Kpurepuil BbICTaBIEHUS OLICHKH
[TarubamnpHas 3a4TeHO/OTIIMYHO OOyuaromuiicsi OTBETWJI Ha BCE TEOpeTHYe-
IIKaJia CKH€ BOMPOCHI U petni Bee 3a1anus. [lokazan

3HAaHUA B paMKax y4eOHOro Matepuasna, B TOM
gucie u 1o 3aganuaM CPC. BeimonHun npak-
TUYeckue u nabopatopHele 3aaanus. [lokazan
BBICOKHMI YPOBEHb YMEHHS M BIJIAJICHUS HaBbI-
KaMU TPUMEHEHUS T[OJy4YeHHbIX 3HaHUN u
YMEHMH MpH pelIeHnH 3a7ad B PaCUIMPEHHBIX
paMKax y4eOHOro MaTepuasa.

3a4TeH0/X0poILIOo OOyuarommiics OTBETHJI Ha OOJBIIYI0 YacTh
TEOPETUYECKUX BOIPOCOB M PEUIMI OOJIBIIYIO
qacTb 3aaaHui. [loka3an 3HaHMS B y3KHX pam-
Kax ydeOHOro marepuasna. BeimonHun mnpax-
TUYECKHE U JJAOOpaTOpHbIE 3aJaHUs C JIOMYyC-
TUMOW norpemtHocThro. [lokazanm Xxopommii
YPOBEHb YMEHHUS U BIIAJCHUS HAaBBIKAMU IIPU-
MEHEHHsI TIOJIyY€HHBIX 3HAaHWW U YMEHUU NpU
pelIeHnH 3a7iay B paMKax y4eOHOro mMaTepua-
Ja.

3a4TeHO0/yJ0BIETBOPUTEIBLHO OOyuaronyecs: Ipu OTBETE Ha TEOPETUUECKUE
BOIIPOCHI M IIPU BBINOJHEHUH NPAKTUYECKHX
3ajaHUi ¥ J1a00paTOPHBIX PabOT, MPOJEMOH-
CTPUPOBAII HU3KUM YPOBEHb 3HAHUM U YMEHUH
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IpU pEleHUH 3a/ad B paMKax y4eOHOro Ma-
tepuana. Ilpu oTrBeTax Ha AONMOJIHUTEIbHBIC
BONPOCHl OBLIM JOMYIIEHBl HENpaBUIbHbIC
OTBETHI

He 3aure-
HO/HEYIOBJIETBOPUTEIHHO

OOyuaromuecs Ipu OTBETE Ha TEOPETUUECKUE
BOIIPOCHI W TPU BBINOJHEHUU NPAKTHUYECKUX
3aJlaHuil ¥ JabOpaToOpHBIX paboT, MPOIEMOH-
CTpUPOBAJl KpailHE HU3KUW YPOBEHb 3HAHUN U
YMEHHH MpHU pelIeHuu 3ajady B pamMKax y4eo-
HOro Marepuasia. IIpu orBeTax Ha AONOJHHU-
TeJIbHBIE BOIPOCHI OBLIO TOMYIIEHO MHOMXECT-
BO HENPABUIIbHBIX OTBETOB
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2.3. UTorosasi iMarHocTU4ecKas padora mo JAUCUUILINHE

3AJAHUA J1JISI IMATHOCTHUYECKOM PABOTHI IO JUCHUILIMHE (MOJYJIIO), IPAKTUKE

1.
Komniereniuu
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Koresust - npuTsKeHre NJ1-60r1k-1 Crocoben
aTOMOB M MOJIEKYJI B 00B- [IPOBOJIUTH PACYETHI C
eme (assr; HCII0JIb30BAHUEM OCHOB-
AJIre3us - B3aHMOJIEHCT- HBIX COOTHOIIICHHUH Tep-
BHC MKy NPUBCACHHBI- MOJMHAMHKY TIOBEPXHO-
MH B KOHTAKT IIOBEPXHO- .
CTHBIX SIBJICHUM U pacye-
CTAMU KOHACHCUPOBAHHBIX o
’ Kakumu MOHITHAMU XapaKTePU3YIOTCS pPa3IUUHbIC THIIBI MEX(a3HOrO B3aUMOICHCTBUS, Ha- TBI OCHOBHBIX XapaKTe-
1 (a3 pa3Hoii IPUPO/IBL; OIK-1
| Pacrekate - B3aMMOEH- OJIF0/Ja€MbIE B T€TEPOr€HHBIX CHCTEMAX. - PUCTHK JUCIIEPCHBIX CHC-
CTBUE MEXAY TBEPAbIM TEM.
TEJIOM U HAHECEHHOM Ha
€ro MOBEPXHOCTh KHIKO-
CTH B ciIyuae, Korjia pabo-
Ta air€3uu KUJKOCTHU Tpe-
BBIIIIAET paboOTy KOTE€3UH
KUJIKOCTH.
1. eMKOCTh aCcOPOLINOH- N OIIK-1 | U1-60mk-
Jlcopon M3BecTHO 3HAUCHHE BEIMUUHBI IPEACTbHOMN ajgcopOuuu u3 ypasHeHus Jlearmiopa. Kakue xa- A-bonk1
HOTO CJI0S1;
Oro ¢J104, PaKTEpUCTUKU CUCTEMBI JIcOpOaT - aJICOPOSHT MOYKHO TOIYYUTh C €€ TTIOMOIIHIO?
2. | 2. MOJIEKYJISIPHYIO ILIO-

maaKy aacopoara;

1 . .
Iepeyucaume 6ce komnemenyuu, gopmupyemvle y4edHOU OUCYUNTUHOU
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1. yienbHast IOBEPXHOCTh OIIK-1 | UO-60nk-1
aJIcCOpOCHTA;
2. eMKOCTb a/IcCOpOLIMOH-
HOTO CII0SI; V3BecTHBI 3HAUCHUSI IOCTOSTHHBIX YPABHEHHUS H30TEPMbI MOHOMOJICKYIISIPHO# ancopOiuu JIeH-
3. BeIMYMHA, XapaKTepu- | IMIOpa - Ipe/esbHas BeJIUYMHA aIcOopOLUH 1 KOHCTaHTa aIcOpOIIMOHHOrO paBHOBecHs. Kakue
3. | 3yromas SHEpPTUio B3auMO- | TTapaMeTphbl CUCTEMBI «BOAHBIN pacTBOp [IAB - TBepabIi MOpHCTHIN aicopOeHT» XapaKTepu-
aeiicTBHs afgcopbara ¢ aji- | 3yKOT 3TH BEJIMYMHBI U MOTYT OBITh PACCYUTAHBI C UX TIOMOIIBIO?
cOpOeHTOM;
4. MOJeKyIsIpHas IIo-
maaka ajcopoara;
VYcTaHOBHTE 3aBUCUMOCTD OT KOHIIEHTPALUU (JIaBICHHUS): OIIK-1 | UA-60mk-1
npsAMo Tponopuronans- | CornacHo 3akony I'eHpH, U MajIbIX KOHIEHTPAIUAX MOBEPXHOCTHO-AaKTUBHOTO Be-
4. | Ha KOHIHTpaIH (maB- | IIECTBA B pacTBOpPE (WM IIPH MAbIX JABJIEHHAX Ta3a) BenuduHa aacopouuu [TAB
"| JNeHuro) (wm raza)......
MonekynspHas miomaaka ITAB Ha noBepxHOcTH OpUcCTOro afacopbenTa @, = 0,5 OIIK-1 | UJ-60rk-1
HM?, eMKOCTH MOHOCIIOSI pasra 3 -10 “* monb/kr.
5.| 90 mM%/kr

YeMy paBHa yelIbHas TOBEPXHOCTH ancopOenTa (B M2/ Kr)?

17
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1. cunbl MeXMOTIEKY- NJ1-60r1k-1
JISIPHOTO MIPUTSKEHUS
MOJIIPHBIX MOJIEKYJ BO-
1el MeK Ty coboit (HoO —
H,0) 6onbmie, uem mex-
[ToBepXHOCTHO-aKTUBHBIE BEILIECTBA MMOJOKUTEIHLHO aJICOPOUPYIOTCS HA TOBEPXHOCTH
1Ty MOJIEKYJIaMH BOJBI U
BOJIHBIX PaCTBOPOB, TaK Kak....
6. | HENOJISIPHBIMHU YIJIEBO- OIIK-1
JOPOJIHBIMH paJiKaa-
mu [TAB (R - H,0);
2. TTAB noBbITIIAfOT
MMOBEPXHOCTHOE HaTsIkKe-
HUE PacTBOPOB;
[Ipy HaHECEHNH Ha MOBEPXHOCTh HEKOTOPOTO TBEPAOTO TEJIa MPHU KOHTAKTE C BO3Y- OIIK-1 | U-60mk-1
XOM Karli BOJIbI M KaIlu YTIIEBOAOPOa, OHU 00pa3yloT OCTPHIA KpaeBoit yroi. Ot-
7. | runpodubHO Clo/ia CJIeyeT, YTO TAHHOE TEJO .....
cnaboe B3aMMOJICHCTBHE OIIK-1 | U1-60mk-1
g | MEXKIy ee MONeKyTamMHu YcnoBueM XOpoIIero CMaunBaHuUs KUIKOCTHIO TBEPIOTO Tela SBIISETCS. . ...
"| (cnmabas xore3us)
9 o0JaaroT U30BITKOM JInodoOHbIE KOMTOUTHBIE CUCTEMBI IPUHLIUITUATIBHO arperaTuBHO HeycTouuBel, mo- | OIIK-1 | U/-6omx-1

CBOOOTHON SHEPTUU

TOMY 4TO .....

18
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00pa3yrTCs B pe3yibTa- OIIK-1 | UA-60rmk-1
T€ CaMOIIPOU3BOJILHOTO
JTUCTIEPTUPOBAHUSA U Xa- .
JInousibHBIC KOJUIOMIHBIE CHCTEMBI TPUHITUITHAILHO arperaTHBHO YCTONYHBBI, TIOTO-
pPaKTepHU3yIOTCS BBICO-
MY YTO....
10| kuM MOJIEKYIISIPHBIM
CPOACTBOM MEXY JIHC-
nepcHou ¢a3oil u auc-
IIEPCUOHHOU Cpelon
CTaHOBHUTCS BO3MOKHOM OIIK-1 | U1-60mk-1
KOaryJisiiusi, T.K. IIOTEH-
[UATbHBIN Oapbep OT- .
[Topor koarymnsiiuu - ’T0 HAUMEHbIIIAasE KOHIIEHTPALIMS YJIEKTPOJIUTA, IPH KOTOPOHA. . ..
11| tankuBaHUSA CTAHOBUTCSA
MEHbIIIE€ SHEPTUH TETI-
JIOBOTO JIBHKCHUS
Opor OBICTPOI Koary- OIIK-1 | UO-60nk-1

12

JISIIIAYA U3MEHSIETCS 00-

PaTHO MPOIOPIIHOHAIb-
HO IIIECTOM CTENeHHU 3a-
psiaa KoaryaupyroIero
HOHA.

Teopernueckoe obocHoBanue npasuia [lymnpre-I"apam, BeITekaromiee u3 TeOpun
JADJIO, Brlpakaercss ypaBHEHUEM, COTTIACHO KOTOPOMY.. ..
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1. coynapenus 4yacTuil OIIK-1 | UA-60mk-1
JUCIIEPCUOHHOM Cpelbl
C YacTHIIaMM JucCIepc-
HOM (ha3bl, NpensTCT-
BYIOIIMX OCAKICHUIO;
2. Halu4ue Ha 4acTH-
1ax AUCIIEPCHON (ha3bl
13| OAHOHMMEHHOTO JIeK- [Tepeuncnnre NpUYUHBl YCTOWYMBOCTH KOJUIOMIHBIX PACTBOPOB
TPUUECKOTO 3apsja,
MPEMSTCTBYIOLIETO UX
YKPYITHEHUIO (cluma-
HUIO);
3. Upe3BBIYAHO MaJTBIT
pa3Mep JacTHIl Juc-
nepcHoM ¢asbl;
B oTpuraTenbHO 3apssKeHHBIN 3071h BBEIEH AJIEKTPOJIUT, KaTHOHBI KoToporo oopa3yroT | OIIK-1 | MJ-60mk-1
14 HENTpaIN3alMOHHbII C MOTEHIUAIIONPEAEISAIOIINMHA HOHAMH HEUTPAIIbHOE HEJOCCOLIMUPYIOIIEE COETUHE-
Hue. Kakoit Mexanu3m koarymsiuu Oyet mpeobiagaronium?
anekTpoctarnueckux u | [lon gelicTBHeM KakuX CHJI MPOUCXOUT B3aUMHOE MPUTsDKeHUEe yacTull pu koaryns- | OIIK-1 | U-60nk-1
15 BaH-zmep-BaaJbCOBBIX. | IUU?
2. TloepxHocTHOE Ha- | Cpenu NpUBEACHHBIX PAaCCYKICHUI BbIOEpUTE BEpHOE: OIIK-1 | UA-60mk-1

16

TSDKEHHE TEM OOJIbIIIE,
gem 0oJiee TOJISIPHO Be-

1. IToBepXHOCTHOE HATSDKEHNE HE 3aBUCUT OT HOJISIPHOCTH BELIECTBA
2. TloBepXHOCTHOE HaTsHKEHUE TeM OoJIblIe, 4eM 0oJiee MOISIPHO BEIIECTBO

20
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LIECTBO 3. IloBepXHOCTHOE HATSHKEHUE TEM OOJIbIIE, YeM MEHEEe OJISIPHO BEIIECTBO
[To kakomMy TpU3HaKy KIacCU(DHUIMPYIOT TUCTIEPCHBIE cucTeMbl Ha yabTpamukporere- | OINK-1 | U/1-6omx-1
pOTeHHbIE, MUKPOT€TepOreHHbIE U TPyOoIucCIIepCHbIE?
1) mo creneHu qUCHEpCHOCTU
17 1) 2) 1O arperaTHOMy COCTOSIHUIO JUCTIEPCHOM (pa3bl U IUCTIEPCHOHOM Cpeibl
3) mo B3aMMOACHCTBHIO TUCTIEPCHOM (a3bl M TUCTIEPCHOHHOMN CPEJIbI
4) 10 B3aMMOJICUCTBHUIO YACTHI] TUCIIEPCHOM (ha3bl
[To xakoMy IpU3HAKY KJIaCCU(UUIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha THOPUIBHBIE U OIK-1 | U-60mk-1
nuo¢oOHbIe?
1) 1o cTeneHu TUCTIEPCHOCTH
18 3) 2) TO arperaTHOMY COCTOSIHHIO JUCTIEPCHOU (a3bl M AUCTICPCHOHHOM CPE/IbI
3) 10 B3aUMO/ICICTBHIO AUCTICPCHOM (ha3bl U TUCHEPCUOHHON CPe/Ibl
4) 10 B3aMMOJICHCTBHUIO YACTHIL AUCIIEPCHOM (ha3bl
Kaxoi1 pasmep UMEIOT 4acTHIIBI B YIIBTPAMHUKPOTE€TEPOTEHHBIX CHCTEMAX ? OIIK-1 | UA-60mk-1
7 -5
1) 10°=10"m
-5 -3
2)10°-10"m
19 3)
-9 7
3) 107-10"m
9
4) 107 m
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Howmep 3ananus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenims

KOﬂ 1 HAUMCHOBAHUEC
HHAIUKaTOpa 10CTHU-
JKCHHUSI KOMIICTCHIINHN
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3)

30716 KaHU(OIIU TOTYYAIOT ClIeAyomuM criocodoM. K 20 mut Boabl, HArpeToH 10 MOosB-
JIeHUs napa, npruiuBaroT 1 M 1%-Horo ciupToBOrO pacTBopa KaHU(OIH U HaOIr01a-
10T 00pa3oBaHKe KOJJIOWIHOTO pacTBOpa IO METOY:

1) XuMHYECKO# KOHICHCAIMH

2) menTH3anuu

3) MeToay 3aMeHbI PaCTBOPHUTEIIS

OIIK-1

N/1-60rx-1
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