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MuHucTepcTBa HayKH M BhICIIEro oOpa3zoBanus poccuiickoir deneparuu ot 8 depans 2021 r. Ne 83
(3apeructpupoBan MuHnucrtepctBoM toctuiuu  Poccuiickoir  ®eneparuun 12 mapra 2021 r.,
peructpanroHHbiii Ne 62739), ydeOHBIM IUJIAaHOM TOATOTOBKM OakanaBpa mo HampasieHuro 44.03.05
[Tegarornyeckoe obOpa3zoBanue (C IByMS MNPOPWISIMH TOATOTOBKU) npoghuru Xumwus, buonorus,
yrBepxkaeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» (mpotokon Ne 11 ot «30» anpens 2021 r.)

CocraButenb: T10UEHT APYTIOHSHI A.A.

Pabouas nporpaMma obcysxieHa Ha 3acelaHuy Kadeaphl OpraHudecKoil XHMHH
(npotokos Ne 7 ot «15» mapra 2021 r.)

3aB. kadepoi 24 =, Abaer B.T.
ZZ

St

OnoGpeHa coeToM dakyabTeTa XUMHH, OHONOIHH M OHOTEXHOIOTHH
(mportokon Ne 8/20-21 ot «25» mapta 2021 r.)
Ilpencenarens coBeta akyinbreTa 7 e«, Araeea ®.A.

"
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1. CrpykTypa n 001asi Tpy10€MKOCTb JHCIUIIIHHBI
OO6mmas TpyA0€MKOCTh JUCIUIUITMHBI COCTABIISIET 2 3a4eTHBIE eAMHUILHI (72 yaca).

Ounas ¢opma obyueHus 3aounas gopma oOyueHHs
Kypc 3 -
Cemectp 6 -
Jlexuu 14 yacos -
[IpakTHueckue (CeMUHAPCKUE) 3aHITHS 28 gacoB -
JlaGopatopHble 3aHATHUS 14 qacoB -
Koncynbraruu - -
Htoro ayuTOpHBIX 3aHATUN 56 gacoB -
CamocrosTenbHas paboTta 16 gacoB -
KypcoBas pabora - -
Popma KOHTpOJIS
9K3aMeH -
3ayer 3auer -
OO11ee KOJTUIECTBO YaCOB 72 qaca -
3aounas gopma oOyueHHs
Kypc 3 -

2. Lesn ocBOeHUS AU CHUITUHBI

B coorBerctBuM ¢ DemepalibHBIM TOCYAAPCTBEHHBIM 00pPa30BaTeNbHBIM CTAaHAAPTOM 10
HaIpaBJIeHUI0 MOATOTOBKH (crienuanbHOcTH) 44.03.05 Ilemarormveckoe oOpa3oBanue (C ABYyMs
poUIIMU TIOJITOTOBKH), U YPOBHIO BBICIIIET0 00pa30oBaHUs OakajaBpUaT, YTBEPKIACHHOMY MPUKAa30M
Muno6prayku Poccun ot 22.02.2018 r. N 125 u B cooTBeTCTBHH C MPO(heCCUOHATBLHBIMU CTaHAAPTAMU:

- 01.001 Tlemaror (memaroruueckasi qesTEILHOCTh B cepe JOMKOILHOI0, HA4aabHOTO, 00IIIETO,
OCHOBHOTO 001mIero, cpegHero ooOmiero oOpa3oBaHusi) (BOCIUTATENb, YYUTENb), YTBEP)KICHHBIH
npuKa3oM MUHHUCTEpPCTBA Tpyla U coluanbHOM 3ammThl Poccuiickoit @enepanuu ot 18 oxradps 2013
r., peructpaunoHsslii Ne 30550), ¢ u3MeHEeHUsIMH, BHECEHHBIMM IpUKa3aMu MUHHCTEpCTBA Tpyna U
cormanbHON 3anmmThl Poccuiickoit @enepauuu ot 25 nekadps 2014 r. Ne 11151 (3apeructpupoBan
MunuctepctBoM roctuiiuu Poccuiickort ®eneparun ot 19 ¢epans 2015 1., perucrpanmoHHbiid Ne
36091) u ot 5 aBrycra 2016 1. No 422H (3aperucTpupoBaH MHHHCTEPCTBOM IOCTUIIMM Poccuiickoit
®enepanun ot 23 aBrycra 2016 1., peructpannoHusiii Ne 43326);

- 01.003 Ilegaror MOMOJHUTEIBHOTO 00PAa30BaHUS JIETEH U B3POCIBIX, YTBEPKACHHBIN TPUKA30M
MuHHCcTEpCTBa Tpya U colMaibHOM 3ammThl Poccuiickoit @enepanuu ot 8 ceHtsopst 2015 r., Ne 6131
(3apeructpupoBaHn MunuctepcrBoM roctuuuu Poccuiickoit @enepamuu ot 24 cenrabps 2015 r.,
peructpanoHHbIi Ne 38994);

1enp u3ydeHus: kypca «KoJUIOMAHO-TUCTIEPCHBIE COCTOSHUS B TNPHUPOJE» — JaTh CTYACHTY
3HaHUS OCHOB KOJIJIOMHO-JUCIIEPCHOTO COCTOSIHUS BEIIECTBA, CBOWCTB OCHOBHBIX JUCHEPCHBIX CHCTEM
(301t€iA, TeNeu, CcTyaHeH, a’dpo30Jel, CyCIeH3Ui, YMYIIbCHI, TTOPOIIIKOB), KOTOPBIE CIY)KAT MOJATOTOBKE
CTyIeHTa K Oynaymeid npodeccHOHaIbHOU NEATENbHOCTH B O0JIACTSAX: HAyYHO-HCCIIEI0BATENIbCKOM,
TEXHOJIOTUYECKON W MEJIaroruvyecKoi, a TaKkKe MOJIydeHHUEe CTyJeHTaMH HEOOXOAMMBIX TEOPETUYECKUX
3HAHUW M TNPAKTUYECKUX HABBIKOB O METOJaX CHUHTE3a, MOAM(UKALUU, HCCIECTOBAHUIO (DU3HUKO-
XUMUYECKHX CBOUCTB U CTPYKTYPHI IIOJIUMEPOB.

3anauM IMCUMILUIMHBI:

- TOKa3aTh M OOBSACHUTH CIEIM(UKY KOJUIOWIHOTO COCTOSIHUSI BEILIECTBA; OCOOEHHOCTEH
MOBEPXHOCTHBIX SIBIICHUH JUISl TUX CHCTEM;



- O3HAKOMHTBH CTYACHTOB C MOJEISIMHU W TIOAXOJIAMH, NMPHHATHIMH JUIS OIMCAHUS TUCTICPCHBIX
CHCTEM;

- 0003HAUUTHh COBPEMEHHBIC TEHACHIMM B PA3BUTHH TEOPETHUYECKUX TIPEICTABICHUH, HOBBIX
METOJIOB MIOJTYYEHUS ¥ UCCIIEIOBAHNS KOJUIOMIHO-TUCTIEPCHBIX CUCTEM.

3. Mecro aucuumiauHbl B cTpykrype OIIOIT

brox 1, YacTs, hopmupyemas yaacTHIKaMu 00pa3oBaTenbHbIX oTHOomeHui, b1.B./{B.08.01.

Juciumumba «KoutonaHO-IUCIIEpCHBIE COCTOSIHUSL B IIPUPOJE» OTHOCHTCA K IHUCLHUIUIMHAM
4acTh, (popMUpyeMOl ydacTHUKaMHU 0Opa3oBaTeIbHBIX OTHOLICHWH, MOATOTOBKU OakanaBpa 44.03.05
[Tenarornueckoe obpazoBaHue (C AByMs NpOQHISAMU MOATOTOBKM), podunu Xumus, buonorus. s
M3YUYEHUS AUCHUILIMHBI HEOOXOIMMBI 3HaHUS, YMEHHUS U KOMIIETEHIIUH, ITOJTy4YEeHHbIE 00YJYatOIUMHUCS B
OakanaBpuaTe, B pe3yibTaTe OCBOCHUs AUCHUIUIMHBI «Opranudeckas xumus» (OIIK-8; YK-8). Takxe
BO3MOKHa omopa Ha Kypcel «Heopranmueckas xumus» (OIIK-8; YK-8)., «AnanuTudeckas XuUMHS»
(OIIK-8; YK-8)., «®uznueckas u kouonaHas xumus» (OITK-8; YK-8), «duszukay (OI1K-8; YK-1).

KonnonaHo-nucnepcHble  COCTOSHUS B MPUPOJAE — HaydyHas JAUCHUIUIMHA 00 oco0oM
KOJUIOMJTHOM COCTOSIHMM BEILECTB, OBEPXHOCTHBIX U JIEKTPOKUHETUYECKUX SIBICHUSAX, arperaTHBHON
Y CEIMMEHTALIMOHHON YCTOMYHUBOCTH CUCTEM B IIPUPOJIE.

Kypc nomxeH mNO3HAKOMHUTb CTyJ€HTa C BHYTPEHHEH JIOTMKOM XHUMHUYECKOW HayKH,
(aKTHYECKUM MaTepUaJIOM IO XHWMHUH MOBEPXHOCTHBIX SIBICHMH, IUCIIEPCHBIX CHUCTEM, METOJax
cHHTEe3a TUAPO(HOOHBIX 30JIeH U TeHIEHIIMAMHU B U3MEHEHUH CBOWCTB TEPMOJUHAMUYECKUX CHUCTEM IPH
U3MEHEHHH MX NapaMeTpoOB, YCIOBUM BO3MOYKHOCTH IIPOTEKAHUS XMMHYECKHX IporeccoB. CTyneHT
JOJDKEH OCBOMTH OCHOBHBIE 3aKOHOMEPHOCTH, ONPENEISAIONINE CBOWCTBA CHCTEM, M HAa 3TOH OCHOBE
U3Yy4UTh (PAKTUYECKHI MaTepHuall 0 XMMHH IOBEPXHOCTHBIX SBICHUN, MOJIEKYJIIPHO-KUHETUYECKUM U
ONITHUYECKUM CBOWCTBAM JHCIEPCHBIX cucTeM. MMmenHo mnostomy Kype «KosmomaHo-nucnepcHble
COCTOSIHUSL B MPHPOJE» BKIKOYAET OOLIMPHOE TEOPETUYECKOE BBEJIEHHE, B KOTOPOM B IIEPBOM
NpUOIMKEHUH PacCMaTpPUBAIOTCS OCHOBHBIE COBPEMEHHbIE OOIEXMMUYECKHE BO33PEHUS, TEOpUH,
3aKOHBI.

Jlyist ocBoeHUs naHHOW yueOHOU aucuurinHbl (Y /) cTyAeHT J0KeH BIaIeTh

- Crmoco0eH OCYIIECTBISATh MOWCK, KPUTHYECKUN aHAW3 W CHUHTE3 MHGOPMAIMH, PUMEHSTH
CUCTEMHBIN TIOIXO0/ JIsl pelieHus mocTaBiaeHHbIX 3a1a4 (YK-1);

- CIOCOOEH co37aBaTh WM TOJJCPKUBATH B TOBCEAHEBHOW JKU3HH U B MPOQPECCHOHATHHON
JESTeTPHOCTH O€30MacHbIe YCIOBUS IKH3HEIESATCIFHOCTH JIJISi COXpPAHECHUs MPHUPOJHON Cpepbl,
oOecriedyeHrss YCTOWYMBOTO pAa3BUTHS OOIIECTBA, B TOM YHCIE MPH Yyrpo3e U BO3HUKHOBECHUU
YpE3BBIYANHBIX CUTYaIMi 1 BOCHHBIX KOHMIUKTOB (YK-8);

- CIOCOOCH OCYIIECTBISITh MEAArOTHYECKYIO JEATEIBHOCTh Ha OCHOBE CIICIIUAIBHBIX HAYYHBIX

3Hanuit (OI1K-8).

Jlist ocBOCHUS TaHHOW yueOHOU qucturuiuHbl (Y ]]) CTyAeHT noiKeH

3uame:

- OCHOBBl XMMHYECKONW HAayKH Kak OOJacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMHYECKHX
MPEBPAIICHUH TTOJTMMEPHBIX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUH KUBOW U HEXKUBOW MTPUPOJBI,;

-OCHOBHBIE TMOHSTUS W METOJbl MaTeMaTUYEeCKOTo aHalu3a, Teopuu auddepeHInanIbHbIX
YpaBHEHUN;



- 3akoHbl HbIOTOHAa W 3aKOHBI COXPAHEHHUS, DSJIEMEHTHl MEXaHUKH IKHUJAKOCTEH, 3aKOHBI
TEPMOJIUHAMUKY;

- (axkTOopel BPENHOTO BIHUSHUS OJJIEMEHTOB CpeAbl OOWTaHHS (TEXHHYECKUX CPEICTB,
TEXHOJIOTUYECKHUX MPOIECCOB, MaTEPHUaOB, 3JaHUA WU COOPYXKEHHUH, MPUPOIAHBIX M COIHAIIBHBIX
SIBJICHU)

- COBpEMEHHBIE 00pa30BaTeIbHbIE TEXHOJOTUY; MEJarorniyeckrue, CaHUTapHO-TUTHEHUYECKUE,
SPrOHOMHUYECKHUE, ICTETUYECKUE, TICUXOJIOTMYECKUE U CIIelUaIbHble TPeOOBaHUS K JUAAKTHUYECKOMY
obOecrieueHUI0 W O(QOPMIICHUIO JTAOOPATOPUM;, METOJIWKY TPUMEHEHUSI TEXHUUYECKHX CPEACTB
oOyueHusi, HHOOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, 3JEKTPOHHBIX 00pa3oBaTeNbHbIX U
MH()OPMALIMOHHBIX PECYPCOB, IUCTAHIIMOHHBIX O0Opa30BATENbHBIX TEXHOJOTUH U 3JICKTPOHHOTO
o0y4eHHs; CYLUIHOCTH TIpolecca oOydeHHs, cofepxaHus oOpa3oBaHUs, METOJOB oOyueHUs, (opm
OpraHm3anu OOYyYeHHUs, JMArHOCTUKH 3HAHWUW, YMEHUH, HAaBBIKOB; METOAHWKY MPUMECHECHUS
ANEKTPOHHBIX 00pa30BaTENbHBIX U HH(POPMAIIMOHHBIX PECYPCOB, NTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH U 3JEKTPOHHOTO 00Yy4EHHUS;

Ymemos:

- pewmaTb THUIOBBIE 3aJauyM, CBSI3aHHBIE C OCHOBHBIMU pazfenaMud (HU3UKH, HCIOJIb30BAThH
(bU3UYECKHEe 3aKOHBI,

- BBINIONHATH OCHOBHBICE XHWMHUYECKHE OMNEpalldd, ONPENeisTh TEPMOAMHAMHUYECKUE
XapaKTePUCTHKU XHUMHYECKHX PEaKIUid W PaBHOBECHBIE KOHIIEHTPALMU BEIIECTB, HCIOIb30BATh
OCHOBHBIC XMMHYECKHE 3aKOHBI, TEPMOIMHAMHYECKHE CIIPABOYHBIC aHHBIE U KOJIWYCCTBCHHBIE
COOTHOILIEHUSI OPTAaHUYECKON U HEOPTaHUYECKON XUMUH;

- OLICHMBAaTh MPABUJIBHOCTH BBIMIOJIHEHUS Yy4eOHOM 3aJayu, COOCTBEHHbIE BO3MOXKHOCTH €€
pelIeHus;

- HCIONB30BaTh HWH(OPMALMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJOTHH, aKTHBHO IOJIb30BaThCS
CIIOBapsIMHM U JPYTMMHU MTOMCKOBBIMU CUCTEMAMHU;

-  UACHTU(PUUMpOBATH OMAacHble M BpeaHble (AKTOpPbl B paMKax OCYLIECTBIISIEMOM
JeSITeIbHOCTH; BBISIBIIATH MPOOJIEMBI, CBS3aHHBIE C HAPYIICHUSIMU TEXHUKH O€30MacHOCTH Ha pabouem
MECTe;

- IpeAIaraTb MEPOIIPHUATHS TI0 IPEIOTBPAIIICHUIO YPE3BbIUaiHBIX CUTYaIUH

- aHaJIM3UPOBATh MPHUMEPHBIC MPOTPAMMBI, OIICHHBATh M BHIOMpATh YYEOHUKH, ydeOHBIE U
y4eOHO-MEeTOInYECKUE OCOOUS, FIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHl U HHBIE MaTEpUAIIbI;

- aHAJTU3UPOBATh MPOBEJIECHUE YYEOHBIX 3aHATHH U OPraHU3aIUIO0 CaMOCTOSITENIbHON paboThI
oOyuJaromuxcsi, BHOCUTh KOPPEKTHUBBI B pabouylo MporpaMmy, IUIaH U3y4eHUs y4yeOHOro mpeamera,
oOpa3zoBaTelbHBIE  TEXHOJIOTHH, 3aJaHus I CaMOCTOSITCIIbHOW  paboThl, COOCTBEHHYIO
poecCHOHATBHYIO 1eATeIHHOCTS;

- KOHTPOJIUPOBATH BBIMIOJIHEHHWE TPeOOBAaHUI OXpaHBl TPYAd; AHAIU3UPOBATH M YCTPAHSTH
BO3MOYKHBIE PUCKH JKU3HU H 3I0POBBIO 00YYAIOLINXCS B Y4€OHOM MOMEILCHUH;

- obecreunBaTh COXPAaHHOCTh M 3(PQPEKTHBHOE HCIIOIB30BAaHHE Y4E€OHOro OO0OpYIOBaHUS;
MCIOJIb30BaTh METO/IbI U IPUEMBI PEIICHHs PACUETHBIX 33]aY;

- TpUMEHATH O0Opa3oBaTelbHbIE TEXHOJOTUU B Yy4eOHOM Ipolecce, B TOM 4YHCIE MpH
HEOOXOMMOCTH OCYIIECTBIISITH JICKTPOHHOE O0YyUCHHE,

- HUCIOJB30BaTh MEJarornyecku 0OOCHOBaHHBIE (DOPMBI, METOABI M TPHUEMbI OpraHHU3ALUN
NeSITeTbHOCTH O0YYaIOUUXCSA C YYeTOM O0COOEHHOCTEH MpenogaBaeMoro y4yeOHOTo mpeamera, 3agad
3aHSTHS, BUJIA 3aHATHS;

Bnaoemp:



- MeTojamMH TpoBeleHHS (U3MYECKUX U3MEPEHMH, METOJaMU KOPPEKTHOW  OIEHKHU
MOTPEUIHOCTEN PU MPOBEICHUH (PU3UYECKOTO IKCIIEPUMEHTA;

- TEOPETUYECKUMHU METOJaMU ONMCAHMS CBOWCTB IPOCTBIX W  CIIOXKHBIX BELIECTB,
HKCIEPUMEHTAIBHBIMH METOJAMHU OTIPEIeNICHUs] (PU3UKO-XMMUYECKUX CBOMCTB JUCIIEPCHBIX CHCTEM.

- NpaBUJAMHU TIOBEJCHMS TPU BO3HUKHOBEHHMH UPE3BBIYAWHBIX CHUTYallMd MPUPOTHOTO H
TEXHOTEHHOTO IIPOMCXOXKJIEHHUS; OKa3bIBaeT IMEPBYIO IMOMOIb, OMHUCBHIBAET CHOCOOBI YydacTus B
BOCCTAaHOBUTEJIbHBIX MEPOTIPUATHSIX

- HaBBIKAMH BECTH y4eOHYIO, MIIAHUPYIOUIYIO JTOKYMEHTAIINIO, HaBBIKaMH MPO(eCCHOHATILHOTO
camMo00pa3zoBaHus MpenoaaBaTens;

- METOJAaMU OCYHIIECTBIIEHUS NEAArOrn4ecKod MOAJAEPIKKH, COIPOBOXKICHUS, YCTaHOBJICHMUS
KOHTAKTOB M B3aMMOJCUCTBHS C APYTUMHU CyOBbEKTaMu 00pa3oBaTEeIbLHOIO MPOIIECcCa;

- IepBOHAYAIBHBIMH HAaBBIKAMU OPTaHU3AIMH [IE€AarOrHYECKON paboThl ¢ 00YJarOIUMHUCS;

- HaBbIKAMM OpPTraHU3aLUHU Y4eOHO-HCCIIeI0BaTEIbCKONH pabOThl 00yUaromuXxcs;

- OCHOBaMH NPHUMEHEHHS B TMPAKTUYECKON [EATEIbHOCTH MPHUHIMIIOB pPalOHAIBHOIO
MCIOJIb30BaHUS MTPUPOIHBIX PECYPCOB U 3aIIUTHI OKPYKAIOIIEH CPEIbl.

[Tpu ocBOCHNM TaHHOW JUCIUTIIIMHBI 00YUYaAIOIIUICS CMOYKET MTPOIEMOHCTPUPOBATH
(wacTu4Ho) cienyomue 0000menHble TpyaoBbie GyHkiun (OTD) u TpyaoBsie pynkuun (TD):

Kox u HaumeHoBaHue O06o00mennas TpyaoBas TpynoBas pynkuus (TD)
npogeccuoHAIBLHOI0 Gynxuua(OT®)
CTaHAapTAa

01 O6pa3oBanue u Hayka (B chepe AOMIKOIHHOTO, HAYaJIHLHOT'O 00IEro, OCHOBHOTO OOIIETO,
cpemHero odmiero oopazoBanus, MpodecCHOHATFHOTO 00yUYeHUS, TPO(HECCHOHATTEHOTO
o0pa3oBaHMsl, TOMOJHUTEILHOTO 00pa30BaHNs)

01.001 TIlenmaror Kon HaumenoBanue YpoBeHb Haumenosanue Kon
(megaroruyeckas OT® KB U TO

JIesATeIbHOCTh B Karu

chepe A [Temarormdeckas 6 Pa3zpabotka u A/01.6
JIOTIIKOJIBHOTO, e TeNbHOCTh 10 peanuzanus

HAYaJILHOTO, MMPOSKTHPOBAHHIO pOrpaMMm

obero, I5¢ peanu3anuu y4eOHBIX

OCHOBHOT'O 00pazoBaTeILHOTO TUCITUTUTAH B
o01ero, cpeAHETO rmporecca B pamMKax OCHOBHOM
o01ero 00pa3oBaTeIbHBIX o0mieobpa3oBarenb
00pazoBaHmMs) OpraHU3aIIX HOU MPOrpaMMbl
(BocmMTaTelb, ITOIIIKOJILHOTO, OcymiecTBiieHHE A/02.6
YUUTENb ), yTBEPK HayaJIbHOTO npodeccrnoHaIbHO

JCHHBIN oo11ero, U NeITeNbHOCTH B
MIPUKa30M OCHOBHOTO COOTBETCTBHUH  C
MunucrepcTBa 00IIero, CpemHero TpeOOBaHUSIMH

Tpyna n 0011IeETO benepanbHBIX

COLIMATTLHOM 0Opa3oBaHMs rOCyIapCTBCHHBIX

3aIIUTHI 00pa3oBaTeNbHBIX
Poccuiickoit CTaHJIapTOB

®enepanun oT 18 JIOIIKOJILHOTO,

okTsi0pst 2013 1., Ha4yaJbHOTO
PETHCTPAIIMOHHBI o0mero,

i Ne 30550), c OCHOBHOT'O

U3MEHEHUSIMU, o0IIero, CpemHero
BHECEHHBLIMU o01miero
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dopmMupoBaHue
MOTHBAIUHU K
00y4YCeHHIO

A/09.6

OObexTHBHAA
OlLICHKA 3HAHUH
oOydaromuxcsi Ha
OCHOBE
TECTUPOBAHUS U
JOPYTHX  METOJIOB
KOHTPOJIS B
COOTBETCTBHU c
pealbHBIMU
y4eOHBIMU
BO3MOXKHOCTSIMH
IeTen

A/010.

Ilemarorunueckas
JIeSITEILHOCTD 110
MIPOEKTUPOBA-
HHUIO U
peanu3anuu
OCHOBHBIX
obmieoOpasoBa-
TEIBHBIX
nporpamm

Ilemarormueckas
JIEeITEIBHOCTE 110
peanu3anuu
mporpamm
OCHOBHOT'O u
CpemHero o0Iero
o0Opa3oBaHUs

B/03.6

01.003 IlIenmaror
JOTIOJTHUTEIBHOT
0 oOpa3oBaHHs
JeTen u
B3POCIIBIX,
YTBEPKICHHBIN
MIPUKA30M
MunucrepcTBa
Tpyna "
COLMAJIbHOU
3aIIUTHI
Poccuiickoit
®denepanun oT 8
ceHtsiops 2015
r, Ne 613m
(3aperucTpupoBa
H

[IpenonaBanue
1o
JIOTIOJTHUTEb-
HBIM
o0meobpazoBa-
TCJIIBHBIM
nporpaMmmam

Opranuzanus
JeSITEIbHOCTHU
yJanumxcs,
HaIlpaBJICHHON Ha
OCBOCHHE
JIOTIOJIHUTEIIHLHOM
o0meobpaszoBaresnb
HOH IIPOrpaMMBl

A/01.6

Opranuzanus
ITOCYTOBOM

e TeIbHOCTH
yJarmxcs B
rporiecce
peanu3anuu
MOIMOJTHUTENbHOMN
oOmIeo0pa3oBarenbH

0l TPOTrpaMMBbI

A/02.6




MuHuctepcTBOM ObecneueHue A/03.6
IOCTULIUN B3aMMOJICHCTBUS C
Poccuiickoi POAUTENAMHU
Qenepauuu  OT (3aKOHHBIMHU
24 CEHTSOPS MPEACTaBUTEIISIMU )
2015 T., ydarmxcs,
pEerucTpaloHH OCBaMBAIOIINX
b1 Ne 38994) JOTIOJIHUTENBHYIO
o0meobpaszoBaresnb
HYI0 TPOrpaMmy,
npu pelieHnn
3aady OOy4eHus H
BOCIUTAHHUS
[Megarornueckuit A/04.6
KOHTPOJIb u
OIICHKA OCBOCHUS
JOIOJHATEIbHOMN
obmieoOpazoBaren
BHOU MPOTpaMMBbI
Pa3paboTka A/05.6
IPOrpaMMHO-
METOIUYECKOTO
obecrnieueHus
peanuzanuu
JOIOJTHATEILHOMN
obmieoOpazoBaren
BHOU MPOTpaMMBbI

4. TpeOoBaHus K pe3yJbTaTaM 0CBOCHH S JUCUMILIMHBI (KOMIIETEHIMH 00yYaKOLIEerocs,

¢dopmupyembie B pe3yibTaTe 0CBOCHHUS JUCUMILIMHBI (MOXYJIs1)

B pesynbraTe ocBoeHusi nucUUILTUHBI «KOIOWIHO-IUCTIEPCHBIE COCTOSIHUSA B MPHUPOAE» Y
00yJaromuXxcsi JOMKHBI ObITh CPOPMHUPOBAHBI IIEMEHTHI CICTYIOIIUX KOMIIETEHIIUH B COOTBETCTBUU C
®I'OC BO mno wnampasnenuto mnoarotoBku 44.03.05 Ilemarormdeckoe oOpa3zoBanue (C IBYMs
npodunsMu mOATroTOBKK) Tpodunu Xumusi, buomorus ¢ y4eroMm ClIeIyrmmx MpodeccrnoHalIbHbBIX
crangaptos (I1C):

- 01.001 Ilemaror (memaroruueckas OEATEILHOCTh B cdepe MONIKOIBHOTO, Ha4YalIbHOTO,
00111ero, OCHOBHOTO OOIIIETO, CpeTHET0 00I1Iero oOpa3oBanus) (BOCIIUTATEIb, YUUTENh),

- 01.003 Tlemaror qOMOJHUTETHLHOTO 0OPA30BaHUS ACTEH U B3POCIIBIX,

IIK-1 Cnoco0OeH ocBanBaThb U HCIIOJIb30BaTh 0a30Bble HAyYHO-TEOPETHYECKHE 3HAHUS U
NPAKTUYECKHE YMEHUS 10 PeAMETY B IPOPeCCHOHATBLHOMN IeATEIIbHOCTH

B pesynbrare u3ydeHus AMCUUIUIMHBI 00y4aeMblil TOJKEH:

Kogst [Tnanupyemble pe3ynbTaThl OOYYEHHUS, COOTBETCTBYIOIIME (HOPMHUPYEMBIM KOMIIETECHIUSIM

xommer | OITOII

CHIIMI 3HaAMb ymemp 6/1a0emb

OIIOI1

K-1 - coAepKaHue, CYIIHOCTh, U aHAIIM3UPOBATh 0A30BHIE HaBbIKAMH [TOHUMaHU U
0COOEHHOCTH M3Y4aeMbIX MPEAMETHBIC HAYIHO- CHCTEMHOTIO aHaIn3a




SIBJIEHUM W MPOIIECCOB,

TCOPETUYCCKHUEC MMPEACTABICHUA

0a30BbIX HAYYHO-

0a30BbIC TEOPUU B O CYIIHOCTH, TEOPETUYECKUX
IpeAMETHOH 00macTu; 3aKOHOMEPHOCTSIX, IPHUHIUIAX | TIPEICTABICHUH IS
- 3aKOHOMEPHOCTH, ¥ 0COOEHHOCTSIX U3y4aeMbIX pereHus
OIPEACTSIONIIE MECTO SIBJICHUI 1 TIPOIIECCOB. npodeccHoHaIbHBIX
npeamera B 00ILel KapTuHe 3az1ad.

MHpa;

- IPOrpaMMBbI U YU€OHUKH 10
IPENoAaBaeMOMY MPEIMETY;

- OCHOBBI O0IIETEOPETUYECKHIX
JUCIUIUIMH B 00BEME,
HEOO0XOAUMOM ISl PELICHUS
NeIarorHYeCKMX, HAyIHO-
METOAMYECKUX U
OpraHHU3aOHHO-
YIpaBJIEHYECKHX 3aay .

OOummM CpeacTBOM KOHTPOJS SIBISICTCS BBEACHHAs B YHHBEpPCHUTETE OalsIbHO-PEHTHUHIOBas
cHcTeMa OIICHKH YCIIEBAEMOCTH CTYIEHTOB CIEIMAINTETa U HalpaBJIeHui OakanaBpHuara.

[Ipu mpoBeneHun yueOHBIX 3aHATHH OOECIIEYMBAETCS PA3BUTHE Yy OOYUYAIOIIMXCS HABBIKOB
KOMaHJHOW paboThl, MEXIMYHOCTHOM KOMMYHUKAIMW, NPUHITUS PEUICHUH, JUAEPCKAX KauecTB
(BKITIOYAst IPU HEOOXOAMMOCTH MPOBEICHUE NHTEPAKTUBHBIX JIEKLUH, TPYIIOBBIX AUCKYCCHH, POJICBBIX
UTP, TPEHUHTOB, aHAJIN3 CUTYalllil © UMHUTAIIMOHHBIX MOJIENEH, ITPETojaBaHne TUCIUIUINH (MOIyIIei) B
(dbopmMe KypcoB, COCTaBICHHBIX Ha OCHOBE PE3yJIbTaTOB HAyYHBIX UCCIICJOBAHHM, B TOM YHCIIE C YIETOM
PETHOHANBHBIX O0COOEHHOCTEH MPO(EeCCHOHAIBHONW JESTEIbHOCTH BBITYCKHUKOB M IMOTpeOHOCTEH
pabotonareneit).
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5. Conepxkanue v y4eOHO-MeTOAUYECKAS KAPTA AUCHHUILIHHBI

Home Konuyects | Jlutepa
CamocrosiTesibHast padoTa DopMbl
p HaumeHnoBaHue TeM (BONPOCOB), 3anaTus 0 day10B Typa
. CrynenroB KOHTPOJIA
Heled | HM3yYaeMbIX M0 JAHHOH JUCHHUILINHE
" n | mp | mab Coneprxanue Yacsl min | max
IIpenmer u 3anaun Hayku «KosmougHo- Anre3us u kore3usi. CMauyuBaHue U Pabora c [1]-[6];
JUCIIEPCHBIE COCTOSIHUSL B IIPUPOIE». pacrekanue. PaBHoBecue ¢a3 npu yueOHOI [10]
TepmoguHamuka IIOBEPXHOCTHOT'O HWCKPUBJICHHOW MOBEPXHOCTHU JIUTEPATypPOi.
1 ciost. [loBepxHoctHas sneprust I'm60ca. ) 1 ) paznena. OCHOBHBIE METOBI 1 Bonpocer k 5 3
[ToBepxHOCTHOE HaTSKEHHUE. U3MEpPEHUS IOBEPXHOCTHOIO pyOexHOM
3aBUCHUMOCTh JHEPreTHYECKUX HATSOKCHMS JKUJKOCTEH U KOHTPOJIBHON
[1apaMeTpOB ITOBEPXHOCTH oT ITOBEPXHOCTHOM DHEPTUHU TBEPIBIX
TEMIIEPATYPHI. Tel.
TepMoanHaMuKa MHOTOKOMIIOHEHTHBIX Meton Pebunnepa [uist usMepeHus Pabora ¢ [1-3];
CHUCTEM C Y4ETOM IIOBEPXHOCTHU Pa3zeiia IIOBEPXHOCTHOI'O HATS)KEHUS yueOHOI [7]
¢da3. AncopOuus Ha TpaHMLE pa3nena KUJKOCTEH U IOBEPXHOCTHOMN JIUTEPATYPOU.
2 K-XK, K-T. [JoBepXHOCTHAs aKTUBHOCTb. | - 2 |- SHEPIUU TBEPIBIX TEIl. 1 Bomnpocer k 2 3
Kamunnsipaocts. Ponb pyOexHOH
KanWJUISIPHBIX SIBJICHUN B KOHTPOJILHOU
OMOJIOTHYECKUX CUCTEMAX.
MoHOMOEKYISIpHbIE MEXaHU3MBI MonekynsipHast aacopOuus us3 Pabora c [1-9];
aacopOumMu.  YpaBHEHHE  HM30TEPMBI pPacTBOPOB, YPaBHEHUE U30TEPMBI yueOHOI [10]
3 ancopbunu I'm60ca. R MOHOMOJIEKYJISIPHOU a/icopOIuu 1 JUTEPATYPOH. ) 3
(JIaurmiopa), mpaBusio Pebunmepa. Bompocer  k
pyOexHOIM
KOHTPOJILHOU
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AncopOumsi Ha TpaHUIlE pa3jena TB-T, AncopOmust 3IEKTPOIUTOB. Bompocer [1-9];
TB-)K. YpaBHEHHE U30TEPMBI aJICOPOITUN CopOuMOHHBIE METO/IBI yJAJICHUS pyOexHOM [14]
JIourmiopa.  AncopOumsi  CHIIBHBIX TOKCHUYECKHUX BELIECTB U3 KOHTPOJIbHON
AJIEKTPOJINTOB, HMOHUTBHL.  CyIIHOCTB OpraHusma. 3
xpomMarorpadumu. Camocrositen
bHas paboTa
Konnounnnas XUMHSL. [Tpupona, ONEeKTPOKMHETUYECKUE  SIBJICHUS. Pa6ora c [1-9];
KJaccu(uKanusi, METOIbl IOJyYCHHS Crpoenne munemt B ruaipoGoOHbIX yueOHOI [14]
JUCIIEPCHBIX cucTteM. MoneKkyaspHo- KOJUIOMIHBIX CUCTEMAX. JUTEPATypPOH. 5
KMHETUYECKUE CBOMCTBA. bpoyHOBCKOE Bompocer  k
nskenue. Auddyzus. pyOexHOM
KOHTPOJIBHON
OcMmoc. Cenumentanug. OnTUudeckue Koarynsamust  nruodoOHBIX — 30JIei ITnceMenHEBIN [1-
CBOWCTBAa  JHMCHEPCHBIX CHUCTEM B DIIEKTPOIUTAMU. Bnusaue TECT. 9];[14]
pUpoie. TEeMIIEPATypPhl u ri1y0oKoro Bomnpocs! k 2
nuanu3a. KuHetuka Koaryssinui. pyOexHOM
KOHTPOJIBHON
CrpoeHne U DJIEKTPUYECKUI  3apsn YcTolunBOCTH 110(OOHBIX Pabora C [1-
KOJUIOMAHBIX YaCTHII. KOJUJIOU0B v WOHHBIMHA yueOHoI 9];[14]
a71cOpOLIMOHHBIMU CJIOSIMH, JUTEPATypPOH. 3
MOJIEKYJISIPHBIMH Bonpocer  k
a7COPOITMOHHBIMH CIIOSIMHU. pyoOexxHOI
KOHTPOJILHOU
Y cTon4nuBOCTh u KOaryJisnus 3amuTHOe JIEHCTBHE Pabora c [1-
JIACTIEPCHBIX CHUCTEM. Buabt IMOBEPXHOCTHO-aKTUBHBIX BELIECTB, y4eOHBIMU 9];[14]
YCTOWUYUBOCTH. ®akTopsl BMC. OMyInbCHH, ux MOJCIIAMH. 1.8
ycronunBoctd.  Koarymamuum — 30mei Kiaccuukanms, METO/IbI Bomnpocer  k ’
AEKTPOIUTAMHU. MOJIy4EHUS. pyOexHOI
KOHTPOJILHOU
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Texymas paboTa cTyeHTa 11,2 | 25
9 1 pyOe:xHOe TECTUPOBaHHUE 16,8 | 25
Kuneruka xoarymsuuyu JUCHEPCHBIX HanmonexyinsapHas CTPYKTYypa Pabora c [1-
CHCTEM. I'eneobpazoBanue. MOJIUMEPOB. ['ubkocTh yaeOHOMH 9];[17]
10 Konnounngnas 3aIuTa. Teopuu MaKpPOMOJICKYJI. JUTEpPATypOil. 5 3
KOAryJsiuH. Bomnpocer  k
pyoOexxHOI
KOHTPOJIBHON
Knaccel  gucnepcHbIX — cucteM B ArperatHsle, (pa3oBble, Pabora c [1-9]
IPUPOJIE. Abspozonu, CYCIIEH3UH, ¢bu3nvecKrue COCTOSHUS y4eOHBIMH ;[13]
1 AIMYJIBCUH, UX CBOWCTBA. oJinMepoB. PenakcanmonHsle MOJIETISIMH. 5 3
npouecchl B noauMepax. [lonstue Bomnpocer  k
0 MEXaHOXUMHH TOJTUMEPOB. pyOexHOI
KOHTPOJILHOU
JInopunbHbIe IUCIIEPCHBIE CHUCTEMBI, JlicriepCUOHHBIE U Pabora C [1-9]
0o0pa3oBaHHBIE MHULEI000Pa3yIOUMMH HEJUCIIEPCUOHHBIE yueOHOI s[14]
MIOBEPXHOCTHO - AKTUBHBIMU B3alMO/JICICTBUS B MOJISAPHBIX U JUTEPATypPOH.
12 | BemectBamu (MITAB). HenoJsIpHBIX (azax. KoHcranra Bompocer k| 3 4
I'amakepa. IloBepxHOCTB pa3nena pyOexHOM
MeX1y KOH/IEHCHPOBAHHBIMU KOHTPOJIbHON
dhazamu.
[Tonstue o BMC, kimaccudukanmii. Pabota anresumn, ee cBs3b ¢ CamocTosiTen [1-9]
CsotictBa BMC. XapaKTepUCTUKaAMU pHas paboTa. s[15]
MEXMOJIEKYJIIPHOTO Bompocer  k
13 B3auMozeicTBus. CroxHas pyOexHOH 2 3
koHcraHTa ["amakepa. [IpaBuno KOHTPOJIBHON

AHTOHOBA; YCJIIOBHUS €T0
MIPUMEHEHHS.
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MonexyspHble KOJUIOUJHBIE CUCTEMBI 3aBUCUMOCTD JaBJICHUS Pabora c [1-9]
(pactBopet BMC). HalOyxanue wu HACBILIEHHOTO MTapa OT KPUBU3HBI yueOHOI s[14]
pactBopenue BMC. JInotpomnHslie psbl MIOBEPXHOCTHU XKHUJIKOCTH. 3aKOH JIUTEPATYPOH.
HMOHOB. Tomcona (KenpBuHa). Bompocsl K
Kanunnsipuas koHaeHcamusl. pyoOexxHOI
14 Bnusiaue nucnepcHocTH Ha KOHTPOJIbHOH 2
PacTBOPUMOCTD TBEPJIBIX YACTHUIL
(3akon ['m66ca-OcTBanbaa-
Opeitnanuxa). [Iponeccsl
M30TEPMUYECKON MTEPETOHKU B
TUCIEPCHBIX CUCTEMAX.
Bsi3kocTh M OCMOTHMYECKHE CBOMCTBA Hanmonekyisipaast ctpykrypa PaGora c [1-9]
pactBopoB BMC. KPUCTAJUIMYECKUX y4eOHBIMU ;[14]
BBICOKOMOJIEKYJIIPHBIX MOJEIISIMH.
coeguHeHnil. CTpyKkTypHast Bomnpocer  k
15 HEOHOPOJTHOCTh pyoOexxHOI 12
BBICOKOMOJIEKYJISIPHBIX KOHTPOJIbHON ’
coequHeHuil. CTpoeHue
KPUCTAJUIUTOB, JIAMENEH,
MOHOKPHCTAIIJIOB, CEPOITUTOB,
bubpu.
MeMm6OpanHoe paBHOBecue JloHHaHa. TepmonnHamuka Pa6ora c [1-9]
[TonusneKTpOaUTHI. MUIEIO00Pa30BaHUsI: TEIIIOBHIE yueOHoM ;[14]
3¢ dexThI, SHTpOIHITHAS TPUPOIA JUTEPATYPOM.
16 mutiemioopazosanus [1AB B Bompocer  k 5
BOJHBIX pacTBOpax. BiusHue pyOexHOM
koHueHTpauuu ITAB Ha cTtpoenue KOHTPOJIBHON

MHUIICILI. )KI/II[KOKpI/ICTaJIJII/I‘IeCKI/IG
CHUCTCMBI.
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YcroitunBocts pactBopoB BMC u ee Kuneruka xoarymsuu. Teopus Pabora C 1-9]
HapylleHue. 3acTyIHEBAHHUE. OBICTPOH KOAryJISAIHH yueOHOI s[14]
17 TukcoTponus u CUHEPE3UC. i ) i (CMOnyx0BCKHIT). AHTarOHU3M U | JIUTEPATypPOM. 5 3
CUHEPIU3M B JE€HCTBUU Bompocer  k
JIEKTPOJIMTOB Ha IPOLIECC pyOexxHOM
KOaryJIsiuH. KOHTPOJIbHOHN
Tekymas paboTa cTyneHTa 16,2 | 25
18 | 2 pyOexxHOe TeCTUPOBaHHUE 11,8 | 25
Hroro 14 | 28 | 14 16 56 | 100
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6. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

Tpaouyuonnvie nekyuu u npakmuueckue (cemMuHapckue) 3anamus 6 ¢opme c
UCNONb308AHUEM COBPEMEHHBIX UHMEPAKMUBHBIX MEXHOIOU.

Jekyua-ouanoz — conepkaHue MoJaeTcsi 4Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPBIE CTYAEHT JOJIKEH
OTBEUYaTh HETMIOCPEICTBEHHO B XOJI€ JICKIIUH.

Jlabopamopnoe 3anamue — BHUA Y4eOHOTO 3aHATUSI, TMPOBOJUMBIH B  CHELHAIBHO
00OpYy/OBaHHBIX YUEOHBIX J1a0OpaTOpHUSAX, HAIMPABJICHHBII HAa YCBOGHHUE M YIUIYOJIEHHE H3y4aeMbIX
TEOPETUYECKUX OCHOB, U MOJYYCHUE MMPAKTUYECKUX HABBIKOB ITyTEM HMCIIOIb30BaHUS PAa3IMYHBIX CPEICTB
(HaburoIeHMsI, U3MEPEHUS], KOHTPOJIS, BBIYUCIUTEIBHON TEXHUKU U TIP.).

Ilpezenmayuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEAMWHBIX CPEACTB - caMblii 3((eKTUBHBIM
CIoco0 JOHECeHUs BaXHOH HWHPOpPMALUU TpU MYONWYHBIX BBICTYIUIEHUsX. Crhaiin-mpe3eHTanuu ¢
MCTOJIb30BAHUEM MYJIBTUMEAUHHOTO 000PYIOBaHMS MO3BONIAIOT 3()()EKTUBHO M HATIIAIHO MPEICTaBUTH
COJZIep’KaHUE HM3y4aeMOIo MaTepHaina, BBIICIUTh M MPOUIUIIOCTPUPOBATH COOOILEHHE, KOTOPOE HECeT
MOYYUTENIbHYI0O HH(QOPMALMIO, IOKa3aThb €€ KIIYEBbIE COJEp)KATeNbHblE MYyHKTHL. Vcnomab3oBaHue
MHTEPAKTHUBHBIX  DJIEMEHTOB IO3BOJSET YCWINTh 3(P(YEKTUBHOCT IMYOJIMUYHBIX  BBICTYIUICHHH,
ABJISIIOIIMXCS YaCThIO TPOPECCHOHATIBHOMN AEATEIbHOCTH MPENOAABATENS.

Peghepam — ncbMEHHBIN JOKJIAA UK BBICTYIJIEHUE TI0 ONPEAEIEHHON TeMe, B KOTOPOM COOpaHa
nHpOpMaLKs U3 OJHOTO MJIM HECKOJIBKHX HCTOUHUKOB.

Texnonozus IneKmponnozo odyuenus (pearnsyercs Ipyu MOMOIIH 3JIEKTPOHHOM HH(OPMAIIMOHHO-
obpazoBatensHOi cpeapl (DUOC) COI'Y mnpu wucnonbzoBanuu pecypcoB OBC, mpu mpoBeaeHuu
aBTOMAaTU3MPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Hcnonb3yrorcss OauIbHO-PEUTHMHIOBas CHCTEMa OLICHKM 3HAHUM, TEXHOJIOTUH C INPUMEHEHUEM
JTUCTAaHIIMOHHOTO 00Oy4eHus Ha tardopme http://Ims.nosu.ru/.

Ipumeyanus:

1. Bce Buabl yueOHOW pabOThI MOTYT NMPOBOAMUTHCS AMCTAHIIMOHHO Ha OCHOBAaHUH JIOKAJBHBIX
HOPMATUBHBIX aKTOB.

2.B neax peain3alli MHAUBUAYAJIBHOT'O MMOAX0Ja K 06yLI€HI/IIO CTYACHTOB, OCYHICCTBIIAIONINX
y4eOHBII Tpolecc MO WHAMBUAYANbHOM TPACKTOPHM B paMKaxX WHIAMBHIYaIbHOTO paboyero IJiaHa,
M3Y4YCHHE JAHHOM JHCHUIUIMHBI MOXET OCYIIECTBISATHCS Yepe3 HHIWBUYaJbHbIE KOHCYJIbTAI[UN
npernojaBaTesis O4YHO, B Yachl KOHCYJIbTALMM, MO 3JEKTPOHHOM IMOYTe, a TakKe C HCIOJIb30BaHHUEM
Webex, mnatdopmsl quctaHmnoHHOTO 00y4ueHus Moodle, nuunblii kabuHer cryaeHTa Ha caiite COI'Y,
npyrux snementoB DM1OC COI'Y.

7. YueOHO-MeTOANYeCKOEe o0ecIeYeHrne CaMOCTOsITeIbHOI padoThI

CamocTtosTenpHass pabora OOydYalOmUXCS SBISIETCS OJHMM W3 BHUAOB YUEOHBIX 3aHSATHH.
CamocrosTenbHas padoTa MPOBOAUTCS C HEINBIO:

— CHUCTEMaTH3alllH U 3aKPETUICHUS TOTYIEHHBIX TEOPETHUECKUX 3HAHUH M MPAKTHYECKUX YMEHUH
00yJaronuxcs CTyJI€HTOB;

— yrIIyOJIeHHsI U PaCHIUPEHUS TEOPETUICCKUX 3HAHUMH;

— (hopMupoBaHUs YMEHHI HCIIOIB30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIUIO
U CIIELUAIBHYIO JINTEPATYPY;
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- ¢dopMHpOBaHHS  CAMOCTOSITEILHOCTH  MBIIIJIEHUS, CIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeain3aluu;

- paBBI/ITI/I}I HCCIICAOBATCIbCKUX YMCHI/Iﬁ

CamocrosTenbHas paboTa OOyYarOMIMXCS OCYILECTBIISICTCS Ha MPOTSDKEHUM H3YyUeHHs Beei
AUCHUIIJIINHBI B COOTBETCTBUH C YTBep)KI[eHHOﬁ B y‘-Ie6HOM IIJIaHE pr,[[O@MKOCTI:IO 1 COCTOUT U3:

- paboTHl CTYACHTOB C JICKIIMOHHBIMM MaTepuajaMH, IOMCKa W aHalu3a JIMTepaTypel |
AJICKTPOHHBIX UICTOYHUKOB HH(OPMAIIMH 10 33JITaHHOU TEME;

- BBITIOJTHEHUS 3aIaHKH 17151 camocTosaTenbHoi padboTel B DUOC COI'Y;

- HM3YYCHHsS] TEOPETUYECKOTO, MPABOBOTO M CTATHCTHYECKOTO MaTepuaja i TMOATOTOBKH K
HpaKTI/I‘-IGCKI/IM 3aHATUAM,

- IOATOTOBKH K 3a4eTy.
[Ipn w3yyeHWH NAaHHOW IUCUMIUIMHBI TIpeAycCMOTpeHa 3amuTta pedepara. Bce merommueckue

MaTepHuabl IPEACTABICHBI B CHCTEME TUCTaHIIMOHHOTO 00ydeHust COI'Y.
Meroanyeckue peKOMeHIAUMH 110 HATUCAHUIO pedepaToB

Pedepar — mnmcbMeHHast paboTa Mo ONpEAEICHHOW Hay4yHOH mpobieme, KpaTKoe H3JI0KEHUE
COZIep)KaHUsI HAyyHOro TpyJda WM Hay4dHoM mpoOnembl. OH sBiseTcs JelcTBEHHOW (opmoit
CaMOCTOSITENIFHOTO HCCIIEZIOBAHUSI HAYYHBIX MPOOJEM Ha OCHOBE HM3yUEHHUS TEKCTOB, CIIELHAIbHOU
JUTEpaTyphl, a TaKKe Ha OCHOBE JIMYHBIX HAOJIOJCHHM, HCCIENOBaHUI M TNPAKTUYECKOTO OIBITA.
Pedepar momoraer BbipaboTaTh HABBIKK U MPUEMBI CAMOCTOSTEILHOTO HAYYHOTO MOKUCKA, TPAMOTHOTO U
JIOTUYECKOTO M3JI0KEHUs M30paHHOW MPOOIEMBI U CIIOCOOCTBYET MPHOOIICHUIO CTYICHTOB K HAYYHOM
JesITeTbHOCTH.

[MocnenoBarenbHOCTH PabOTHI:

1. Boibop Tembl uccnenoBanus. Tema pedepaTta BEIOUpPAETCS CTYIEHTOM HAa OCHOBE €r0 HAy4HOTO
uHTepeca. Takke MoMoIIs B BHIOOPE TEMbI MOXKET OKa3aTh MPEIo1aBaTelb.

2. IlnanupoBaHMe HCCIEIOBaHMs. BKIIIOYaeT COCTaBlieHHE KaJCeHIAPHOTO IUIaHa HAyYHOTO
UCCIIEIOBaHMs W IUIaHa Mpeanoiaraemoro pedepara. KanenmapHelii 1iaH uMccieqoOBaHUS BKIIOYAET
CIIENYIOIINE AJIEMEHTHI: BBIOOp W (opmynupoBaHue MpoOJeMbl, pa3padoTKa IUIaHA HCCIAEAOBAHUS W
MpeBapUTeNIbHOTO I1aHa pedepara; cOOp M M3ydeHHE HCXOJIHOTO MaTepuana, MOUCK JUTepaTyphl;
aHaJIM3 COOPAHHOTO MaTepuala, TeopeTuueckas pazpaboTka mpoOIeMbl; COOOIIEHHE O MPEABAPUTETHHBIX
pe3yabTaTax MCCIEAOBAaHUS; JTUTEpaTypHoe OQOpMIICHHE HCCIEeN0OBATEIbCKOW MpPoOIeMbl; 00CyKIeHHE
paboThI (Ha ceMUHape U T. I1.).

[Inan pedepara xapakTepusyer ero cojaepkanue U CTpykTypy. OH JOIKEH BKJIIOYaTh B ceOs:
BBEJICHHE, TJIe¢ OOOCHOBBIBACTCA AKTYAJbHOCTH MPOOJIEMBI, CTABATCS IENb M 3a/Ja4d MCCIIEOBaHUS;
OCHOBHAsl 4acTb, B KOTOPOH pPacKpbIBAaeTCs COJEp>KaHUE MPoOJIeMBbl; 3aKIO4YeHHe, rjie 0000IatTcs
BBIBOJIBI 110 TEME U JAIOTCS MPAKTUYECKUE PEKOMEHIAIIIH.

3. Tlouck u wusydeHwe nureparypbl. 711 BBIABICHHS HEOOXOAMMOW JUTEPATyphl CIEIYeT
oOpaTuThcs B OMOMMOTEKY WM K TIpenoaaBatento. [lomoOpanHyto mutepaTypy cienyeT 3apuKCHpOBaTh
cornacHo 'OCT no 6ubnumorpaduyeckoMy ONnrMcaHUIO IPOU3BEICHUN TIEUaTH.

Hns pa3pabotku pedepara IOCTATOUHO HU3ydeHHE 4-5 BakHEHIIMX cTaredl Mo M30paHHOMI
npobneme. [Ipu u3ydeHnn auTeparypbl HEOOXOIUMO BBHIOMPATh MaTepuall, HE TOJbKO MOATBEPIKIAIOIINN
MO3MIIMIO aBTOpa pedepaTa, HO U MaTepua Jis OJIEMHUKH.

4. OO6Opabotka wmatepuana. IIpu 00pabOTKe TMOTYYEHHOTO MaTepuaja aBTOpP JOJDKEH:
CUCTEMAaTHU3UPOBaTh €ro Mo pasjenaM; BbIIBUHYTbh U OOOCHOBAaTh CBOM T'MIIOTE3bl; ONPEIEIUTH CBOIO
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MO3UIIMIO, TOYKY 3pEHUS 10 paccMaTpuBacMoil mpoOieMe; YyTOYHUTh 00beM U COACp)KaHWE TOHSTHM,
KOTOPBIMH TPUXOAUTCS OIEPUPOBATH TpHU pPa3pabOTKe TeMbl; CHOPMYITHPOBATH OIpPEACTICHUS W
OCHOBHBIE BBIBOJIbI, XapaKTEPU3YIOIINE PE3yIbTaThl UCCIEAOBAHUS, OKOHYATEIBHO YTOUHUTEH CTPYKTYPY
pedepara.

5. Odopmnenue pedepara. [Ipu odopmiienun pedepata peKOMEHIYETCS MPHUACPKUBATHCS
crenayrommx npaBwi: Cienyer mucaTh JIMIIb TO, YEM aBTOP XOYET BBIPA3UThH CYITHOCTH MPOOJIEMBI, €€
noruky; [Tucate cTporo mocnemnoBaTeabHO, JIOTUYHO, JOKA3aTEIBHO (IT0 CXeMe: Te3UC — 00OCHOBAaHUE —
BbIBOA); I[Tucare sipko, 0Opa3HO, KUBO, HE TOJIBKO BCKpBIBAas MCTHHY, HO M OTpa)kash CBOIO MO3HIIHIO,
nponaraHaupys MOJY4YeHHbIE pe3ynbTathl; [Iucath OCMBICIEHHO, COOIOAas MpaBwia TPAMMAaTHKH, HE
370YNOTPeOIsisl HAYKOOOPa3HBIMU BhIPAXKEHUSIMH.

Pedepar BBIMONTHSETCS B COOTBETCTBUM C TPEOOBAHUSIMH CTAHJIAPTOB, Pa3pabOTaHHBIX s
JAHHOTO BHJIAa JOKYMeHTOB. PaboTa nomkHa ObITH BBITIONIHEHA Ha Oeol Oymare cTaHIapTHOTO Jncta A4.
Texct momkeH OBITH OTIEYAaTaH Ha KOMIBIOTEpE B TEKCTOBOM peaakrope Microsoft Word u oTBedath
CIICAYIONIMM TPEOOBAHUSM: MapaMETPhI TOJIEH CTPaHUI] JOJDKHBI OBITH B MpE/eNiaX: BEpXHEE U HUKHEE —
mo 20 MM, mpaBoe — 10 MM, neBoe — 30 mm, mpudt — Times New Roman , pazmep mpudra — 14,
MEKCTPOYHBIN MHTEPBAJ — MOJYTOPHBIN. JIeHTa mpuHTEpa — TOABKO Y€pHOro 1Beta. Hymepanus crpanuiy
B pedepare momkHaA OBITH CKBO3HOW, HAUWHAs C TpeThed crpanuiibl. Homep mpocrasisieTcs: apaObckuMu
udpamMu BBEPXY KaKI0W CTPAHUIIBI CIIPABa.

[Tpu u3noxeHnn Mareprana HeOOXOAMMO TPUIEPKUBATHCS IPUHSITOTO TUTAHA.

bubnmorpaduueckuii CIHUCOK COCTABISAETCS HAa OCHOBE HCTOYHHKOB, KOTOpBIE OBLIH
MPOCMOTPEHBl W W3y4YeHBI CTYJEHTOM NpH HamucaHww pedepara. JlaHHBI CHOUCOK OTpa)aer
CaMOCTOSITENTLHYIO TBOPYECKYIO PadOTy CTYIEHTA, YTO TO3BOJISIET CYAUTh O CTENEHH €ro MOATOTOBKU U
yIIIyOJIeHMHM B BBIOpAHHYIO TeMaTHKy. Bcsl MCmoib30BaHHAs JIMTEpaTypa pa3MEIIaeTcsl B CIEAYIOMIEM
MOPSI/IKE: 3aKOHOJATEIbHBIC aKThl, TOCTAHOBJICHUS, HOPMATHBHEIC JJOKYMEHTHI, BCSI ydeOHas JuTeparypa
B a1()aBUTHOM TIOPSIKE, 3aTEM CPEICTBA MMEPHOAMYECKON MedaTH B ai(haBUTHOM MOPSAKE; HCTOUHUKH U3
cetu MHTEpHET.

MeToanyeckne peKOMEHIAUHU 10 CO3AAHUI0 MYJIbTUMEAUNHON NpPe3eHTAlMU

CtpykTypa © coaep)KaHHE TMpe3eHTAllMH — O3TO JIMYHOE TBOpPYECTBO aBTopa. llone3Ho
MCIOJIb30BaTh MI1a0I0HBI 0(OPMIICHHS 711 TOATOTOBKH KOMIIBIOTEPHOM Mpe3eHTaIluH.

Cnaiigpl KenaTenbHO HE MEPEerpyk aTh TEKCTOM, Jy4dlle pa3MECTHTh KOpOTKue Te3uchl. Ha
craiijax HeoOXOJUMO JIEMOHCTPUPOBATh HEOOJbIINE (PpAarMEeHThl TEKCTa JOCTYMHBIE ISl YTEHUS Ha
paccrosiaum; 2-3 dortorpaduu unu pucynka. Hanbosee BaxxHbIN MaTeprall JIyUIle BbICTHUTh.

Tabmumel ¢ nU(pPOBBIMA JAHHBIMHU IIJIOXO BOCIPUHUMAIOTCS CO CIIAHJOB, B 3TOM Cly4yae
1 poBoOl MaTepua, Mo BO3MOXKHOCTH, JIYUIIIE MPEJCTaBUTh B BHIe TPA(UKOB U JHArPaMM.

He cnegyer wu3numiHe yBIEKaThCS MYJNbTUMEIUHHBIMUA d(dekrtamu anuManuu. OcoOeHHO
HEeXKeNaTeNbHBI Takue G (EeKThl Kak BBUIET, BpallleHHWE, BOJTHA, TOOYKBEHHOE MOSBJICHHUE TEKCTa U T.1.
OnTtuManbHas HacTpoika 3¢ (EeKTOB aHMMAaIllMKM — TIOSIBJICHHUE, B MEPBYIO OUYepe/ib, 3arojIOBKa Ciiaiaa, a
3aTeM — TeKkcTa mo ab3anam. [Ipu 3TOM eciii HECKOJNbKO CIaiiioB UMEIOT OJMHAKOBOE Ha3BaHHUE, TO
3aroJI0OBOK cllaiifia TOJKEeH MOCTOSHHO OCTaBaThCsS Ha SKpaHe.

YtoObl 00€CTIeunTh XOPOIIYI0 YATAEMOCTh MPE3EHTAIMA HEOOXOIUMO MOA00paTh TEMHBIA I[BET
¢dona u cBeTIbIi 1BeT mpudTa. Henp3s Taxke BHIOMpaTh (POH, KOTOPBIH COAECPKUT AKTUBHBIM PHCYHOK.
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JKenaTenbHO MOATOTOBUTH K KaXAOMY CIAiay 3aMETKH IO JOKJIATy. 3aT€M pacrnedararb X U
MCII0JIb30BaTh MPH NOJArOTOBKE MM HA caMOU Ipe3eHTaluu. MOXXHO pacrneyaTaTb HEKOTOPbIE KIIIOUEBBIE
CJIaliJibl B KAUECTBE Pa3laTOYHOT0 MaTepuaa.

Heo6xomumo 00s3aTesibHO COOMIOAATh €IUHBIA CTHIIb O()OPMIICHHUSI NPE3eHTAMN U 00paTuTh
BHUMaHHE Ha CTUJIMCTUYECKYIO TPAMOTHOCTb.

Cremyetr mpoHYMepOBaTh Claibl. ITO TO3BOJIUT OBICTPO OOpamarhCs K KOHKPETHOMY CIIaliy B
cirydae He0OXOIUMOCTH.

PexoMeHmamuu 1o coaep:KaHuio U CTPYKTYpE CIaiiIoB MyJIbTUMEIUMHON NMPE3CHTAIUN:

1-ii crmaiin (TUTYJIbHBIN), HA (OHE KOTOPOTO CTYIEHT mpencTaBiser Temy mnpoekta, DO u
Hay4YHOT'O PYKOBOJUTEIS.

2-it cnaiin. Brorodaet B ceOst 0OBEKT, MPEIMET U TUIIOTE3Y UCCIICIOBAHUS.

3-it cnaiin. ConmepHT Lenb U 3afauu uccienoBanud. Llens mpoekTa qomKHA ObITH HAamMCaHa Ha
9KpaHe KPYyMHBIM mpudToM. 31ech ke, ecM MO3BOJIAET MECTO, MOXKHO HamlMcaTh W 3ajJaud. 3ajadu
MOTYT OBITH MPEICTABICHBI U Ha CIEAYIOLIEM Cllaiffe.

4-i1 - cnaiin. ComepXUT CTPYKTYPY pabOThl, KOTOPYIO MOKHO TMPEAOCTaBUTh, HAIPUMED, B BUJIC
rpaduyeckux OJOKOB CO CTpENIKaMH. A Takke — IMepedrciieHue MPUMEHIEMbIX METOI0B U METO/IUK.

5-ii - cmaiia. IlpeacraBnsercss coaepkaHUE M TEOpPETUYECKas 3HAUYUMOCTh Tmpoekta. CyThb
pemaeMoil mpoOyieMbl MOXET OBbITh MpPEACTaBICHa B BHUAE CXeM, TaOJHI, aAuarpamMm, TpaguKoB,
¢dororpaduii, pparmenToB GpuiabMoB U T.I. Ha TeopeTHueckyro 4acTh MPEACTABICHUS MPOCKTa TOJIKHO
OBITH CO31aHO HECKOJIBKO CIIaiJI0B.

6-i1 - cnaiin. Bo3aMOXXHOCTH MPUMEHEHHs pe3yabTaToB padoThl Ha mpakTHke. Ha 3Ty Temy Takxke
JOJKHO OBITH HECKOJIBKO CJIali/I0B.

7-ti cnaiin. ['maBHBIE BBIBOIBI, MTOTH, PE3YyIbTaThl MPOEKTA IEJIECO00pa3HO IOMECTUTh Ha
otnenbHOM cnaize. [Ipu aToM He ciaenyer nepeducisaTh TO, YTO ObUIO CIENIaHO, a JJAKOHUYHO H3JI0XKHUTh
CyTh 3HAYMMOCTH MPOEKTA UJIN MOJIYYEHHBIX PE3YJIbTATOB UCCIEAOBAHUS.

[Tocnenuuii ciaiin. B kKoHel mpe3eHTauu KenaTeIbHO MMOMECTUTh ciaiiy ¢ TekcTtoM «Cracu6o 3a
BHUMaHUE! ».

MeTtoanyeckue peKOMeHAAINH 110 HCIOJIB30BAHNI0 HH(POPMAIIHOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHIl 00y4eHust

Jns  w3ydeHWs JIEKIMOHHOTO MaTepHaja UCHHIUIMHBI HPUMEHSIOTCS ayIuOBU3YyaJbHBIC
(MyIbTHMENUITHBIE) TEXHOJIOTHH, KOTOphIE HE OTPHIAIOT TPAJWIMOHHBIC, TPOBEPEHHBIE BpPEMEHEM
METO/IbI IPENOAAaBaHMsI, HO, IIPH 3TOM, OHH TTOBBIIIAIOT HATISIHOCTh, HHPOPMATHBHOCTH, OTIEPATHBHOCTh
B noJjaue MH(pOpMaIum, No3BOJSIOT SKOHOMUTH BPEMsI 3aHATUH.

Kaxnoe cemuHapckoe 3aHATHE MMEET CBOKO 0COOyr0 (OpMy IpOBENEHHs, CBOIO
METOAOJOTMYECKYI0  CIEeMU(HUKY, 4YTO TMO3BOJSET pa3BUBATh Yy CTYIACHTOB pa3lUYHbIE Kak
OOIIEKYJIbTypHBIE, TaKk M HpodeccuoHadbHble KommereHIuH. IloctaHoBka mpoOneMsl, pazbop
aKTYaJIbHBIX KOHKPETHBIX M TUMOTETHYECKUX CHUTYallMd, CO3JaHHE aTMOC(ephl auajora MexIy
IpernojaBaTesieM M IPYIION MO3BOJSET paboTaTh WHAMBUAYATHHO M B MAJbIX I'PYNIax, KOJUIEKTUBHO
00CY)XIaTh OIpEICTICHHBI TeMaMH MaTepHal, a TaKkKe HHUIMHPOBATH CAMOCTOSTEIbHYI0O palboTy
cryneHToB. [Ipn ocMmbicieHNM conepKaHUs BONPOCOB TMPAKTUYECKUX 3aHATHH NpeclenyeTcsl Neib
co0JII01aTh MMPEEMCTBEHHOCTD B TPO(ECCHOHATILHOM M B TBOPYECKOM Pa3BUTUH CTYCHTOB.

19



KoHTposib camocTosiTeTbHONH paboThl CTYACHTOB NPH3BaH CHAENaTh Mpollecc oOydeHus Oojiee
HCJIOCTHBIM HW OPraHUYHBIM. Ero 3agadya HE OCTaBHUTHb 663 BHHMMAaHHUA JaXC, Ha HGpBBIfI B3I,
MaJIO3BHAYUTCIIbHBIC BOIIPOCHI.

KOMHBIOTepHOG TCCTUPOBAHUC IMO3BOJIACT OCYHICCTBIIATH UTOT'OBBIN KOHTPOJIb 3HaHUUI CTYACHTOB.
TecroBblii MaTepuan BKIIOYaeT B ceOs COJEp)KaHUE BOMPOCOB IO KaXKIOMY U3 O0O3HAYEHHBIX
MPOrpamMMOM pa3ziesioB.

Kaxaplii Bompoc mpenrnosiaraeT HECKOJIbKO BapHaHTOB OTBETOB, CPEAM KOTOPBIX HMEIOTCS
aOCOJIIOTHO HEBEPHBIM, MPABWIBHBIA M B OOJBINCH WJIM MEHBIIICH CTENEHW PACKPBHIBAIONINN CYIIHOCTh
Bompoca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHMS 3ajadya CTYACHTOB OIpelessieTcsi Kak BbIOOD
MMpaBUJIILHOTO OTBCTA U3 MHOFOOGpaSI/ISI BAapHUaHTOB. B TecToBBIX 3alaHuAX C€CThb BOIPOCBI HaA
COOTBETCTBHE. B mpoliecce KOMIBIOTEPHOTO TECTHPOBAHUS, 3aj]ada CTYJIEHTA OMPEACIsIeTcs Kak BhIOOp
IMpaBUJILHOTO OTBCTA U3 MHOFOOGpaSI/I}I BAapHUaHTOB.

BOHpOCBI U TEMbI, OTBOAUMBIC HA BBIIIOJIHCHUC CaMOCTOSTEILHOU pa6OTBI 1o JUCHUILIMHEC, a
TaKKe KPUTEPHUH OIEHUBAHUS 10 KAXJIOMY BUIY paOboTHI conepxkarcs B pasaene 8 PIT/I.

8. OueHo4YHbIE CpeACTBA VISl TEKYIIEr0 KOHTPOJISA yCIIeBAeMOCTH, Py0Oe:KHOM aTTecTAIlMU U
NMPOMEKYTOYHOM aTTeCTALMU 110 HTOraM OCBOEHMS JMCIUIIUHBI.

Pabouast mporpamMMa mpeaycMaTpUBaeT MPOBEACHHUE JIEKIIMOHHBIX U MPAKTUYECKHUX 3aHITHH, a
TaKKe CJICTYIOIINEe BUBI PabOT: CAMOCTOSTENHHYIO padOTy CTYACHTOB 1O MOATOTOBKE YCTHBIX JTIOKJIAJIOB,
HamucaHuio pedeparoB, MOATOTOBKY MPE3EHTANMH U OOCYKACHHA MO TeMaM IUCIUIUIHHBI - padoTy B
AKTUBHOW M MHTEPAKTHBHOM (hopmax.

Buabi koHTpOJIA.

PaGouast mporpamMma npenoiaraeT TeKYIIMK | MPOMEKYTOYHBIM KOHTPOJIh 3HAHUH.

Texyuwyuii KOHmpOoIb — 3TO HENPEPHIBHO OCYLIECTBIIIEMbIN MOHUTOPUHT YPOBHSI YCBOCHUS 3HAHUN
u (popmMHpoBaHMS YMEHUI M HaBBHIKOB B TEUEHHE CeMecTpa WIM y4eOHOro rojaa. Tekymuid KOHTPOJIb
3HAaHWH, YMEHUH W HAaBBIKOB CTYJCHTOB OCYIIECTBISICTCS B XOJl¢ Y4E€OHBIX (AyTUTOPHBIX) 3aHSATHUH,
MPOBOJIUMBIX MO pacnucanuio. PopMaMu TEKYIIEro KOHTPOJS BBICTYHAIOT OMPOCHl HA CEMUHAPCKUX U
MPAKTUYECKUX 3aHATHUSX, @ TaKXKe KOPOTKUE (10 15 MUH.) 3a1aHusl, BHIMOJIHSEMbIE CTY/ICHTAMU B Haydaje
JIEKIIUU C IIeNIbI0 MPOBEPKU HAIMYUS 3HAHUM, HEOOXOMMMBIX JIsi YCBOGHHUS HOBOT'O MaTepuaia Wid B
KOHIIE JICKIIMU JJIs1 BBIICHEHHSI CTETIEHU YCBOCHUS U3JI0KEHHOT0 MaTepHara.

PyOexxHbIII KOHTpPOJIb OCYILECTBIISIETCS MO Oojiee MM MEHEe CaMOCTOSITeIbHBIM pas3fefiaM —
y4eOHBIM MOAYJSIM Kypca U MPOBOAMTCS IO OKOHYAHMM HW3YYEHHsS MaTepuana MOJIyJs B 3apaHee
yCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJb MPOBOAUTCS C IENBIO ONpEAETeHHs] KayecTBa YCBOEHUS
MaTepuana ydeOHOro MOAYJsl B IIEJIOM. B TedeHue cemecTpa MPOBOIUTCS JIBa TaKUX KOHTPOJIHHBIX
MEPOTIPHUSTHUS 110 TPAPUKY.

Tembl 1 KpUTEPUH OLIEHUBAHUSA caMOCTOsATeIbHOM padoTsl (IIK-1)
IIpumepHasi TeMaTuKa pedepaToB U Npe3eHTANUN

1. Knaccudukanus KOJJIOUIHO-TUCTIEPCHBIX CUCTEM U METOJIbI UX MOTYYESHHUS.

2. CeguMeHTalMOHHAss (KMHETUYECKas) YCTOMYMBOCTb JMCHEPCHBIX CHUCTEM. Meroabl ee
peryjaupoBaHHusl.

3. HpI0TOHOBCKHE XKMIKOCTH. 3aKOH BA3KOro TeueHus HprotoHa.
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4. Ypasuenue [lyazeitns nis o6beMHOT0 pacxoja u 3akoH Jlapcu.

5. IIpomMbIBOUHBIE KUAKOCTH KAaK JHUCIEPCHBIE CUCTEMBL. MOJEIBHOE OMNUCAHHE UX
PEOJOTUYECKUX CBOWCTB.

6. Peonornueckue cBoiictBa chIpbix Hedred. Kiaccuduxamms mo BS3KOCTH U IUIOTHOCTH.
[Tpupoausie HeHTEOUTYMBI.

7. YCTOWYMBOCTh BOAOHE(PTSIHBIX HMyJbcuid. Ponb mpupoaHBIX CcTaOUIU3aTOPOB HEPTH B
YCTOMYMBOCTH 3MYJIbCUH. MeXaHu3M JIEUCTBUS 1€IMYIIbraTOPOB.

8. Ocmoc, oOpaTHbIit OCMOC, TUANTH3 U UX IPUMEHEeHHEe. MeMOpaHHbIE TEXHOJIOTHH.

9. IlpumeHeHNE HAHOPA3MEPHBIX MATEPHAIIOB B MPOMBINIIICHHOCTH. PazMepHbIi 3 dekT.

10.  Peonorumyeckue CBOWCTBA CTPYKTYPHUPOBAHHBIX HEHBIOTOHOBCKUX JUCIIEPCHBIX CHCTEM.
MoaenpHOE OnUCcaHue.

11.  Munemnoo6pazyromue [TAB u ux mpumenenue. [Ipomecc comoOmmm3anmu. MexaHuzm
Morotero nercraus [TAB.

12. CBEpXKpUTHUECKOE  COCTOSIHME  BemlecTBa.  [IpuMeHeHne W IpEeUMYyIIECTBa
CBEPXKPUTHYECKHUX (QIIOUIHBIX TEXHOJIOTHH.

OueHOYHBIH JMCT 3aIUTHI pedpepaTa

HaumeHoBaHue BrisiBiIeHHBIEC OT1meTrka
NnoKa3areJis HEJO0CTATKH U
3aMeYaHus
I. KAYECTBO UCCJEJOBATEJIbCKOM PAEOTHI (PE@EPATA, IIPOEKTA)
1. CooTBeTcTBHE coepKaHUs PabOThI 3aJaHUIO 0,5
2. 'paMOTHOCTH U3JIOKEHHSI ¥ Ka4eCTBO OQOpMIIEHHS pabOThI 0,5
3. CamoCTOATENbHOCTh BBIMOJHEHUS paboOThl, TIyOMHA 0,5
mpopaboOTKK MaTepuania, MCIOIb30BAaHUE PEKOMEHIOBAHHOM
Y CIIPABOYHOM JINTEPATYPHI
4. OG0CHOBAaHHOCTH U IOKA3aTEIbHOCTD BLIBOIOB 0,5
OO0mas orieHka 3a BeinoyiHenue P 2
II. KAYECTBO JOKJIAIA
1. CooTBeTCTBHE COECPIKAHUSI TOKIA/Ia COJEPKAHUIO PaOOTHI 0,5
2. Beinenenne 0oCHOBHOM MBICTH paOOTHI 0,5
3. KauecTBO n30keHus1 MaTepuana 0,5
OO01as o1leHKa 3a JOKJIajl 1,5
1. OTBETHI HA JOITOJIHUTEJIBHBIE BOITPOCHI 1O COAEP KAHUIO PABOTbI
Bomnpoc 1 0,5
Bormpoc 2 0,5
Bompoc 3 0,5
OO6m1ast O1IeHKa 32 OTBETHI HA BOMPOCHI 1,5
NTOI'OBASA OLEHKA 3A 3AIIUTY 5

Kpurepun onieHUBaHHS CTY€HTA 32 MOATOTOBKY NpPe3eHTAIlUH

OrneHka 5 4 3 2
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ITouTH MOJTHOCTHIO

He Bce Baxkueimme

PaboTa mosHOCTEIO caeanbl Hanboiee KOMIIOHEHTEI Pabora cnenana
3aBepIIeHa Ba)KHBIC KOMITOHEHTBI paboTsl (dbparmeHTapHO
paboThI BBITIOJIHEHBI
Pabota
Pabora nemoHcTpupyer
JTEMOHCTPHUPYET Pabota Pabota
5 MOHMMAaHHE OCHOBHBIX
riybokoe JEMOHCTPHUPYET JE€MOHCTPUPYE T
g MOMEHTOB, XOTS pHpy pupy
MOHUMAaHNe MOHMMaHUe, HO MUHUMAaJIbHOE
HEKOTOpBIE JAETaIl HE
OTHMCHIBAEMBIX HEIOJIHOE MMOHMMaHHe
YTOYHSIIOTCS
MIPOLIECCOB
JucKkyccruoHHbIE
MaTepuaibl eCTh B
HmeroTcst HEKOTOpbIE HAJIUYUH, HO HE
Conep JlaHbl UHTEpECHBIE P ’ MunumMyMm
SKAHHE MaTepuasl CIIOCOOCTBYIOT
JTUCKYCCUOHHBIE JMCKYCCUOHHBI X
JTUCKYCCUOHHOTO MOHUMAaHHUIO
MaTepuabl. MaTepuasoB.
xapakrepa. Hayunas POOJIEMBI.
I'pamotHO Munaumym
JICKCUKA UCToNb3yeTcs, | HayuHas
UCIIOJIb3YETCs HAy4YHBIX
HO WHOTJIA HE TEPMHHOJIOTHUS WIIN
Hay4yHas JIGKCHKa TEPMHHOB
KOPPEKTHO. UCIIOJIB3YETCS Mo
VI UCTIOJIb3YEeTCS
HEKOPPEKTHO.
[Ipennoxxena
B GosnpmmHCTBE
coOCTBEHHAs
Clay4acB HNuorpa WNuTtepnperanu s
WHTEPIIPETAINS UITN
npeyiaraeTcs npeyiaraeTcs orpaHHYeHa
pPa3BHUTHE TEMBI
coOCTBEeHHAs coOCTBEHHAs W
(0600mmIEeHN s,
WHTEPIIPETAINS UITN WHTEPIIPETALNS OecroyBeHHA
MPUIIOKEHUS,
pa3BUTHE TEMBI
aHaJIOTUN)
Jln3aliH JOruYeH U . . . . .
- Jlu3aiiH ecTh [wn3aiin ciydaitnplii | /{n3aliH He siceH
OYEBHJICH
HNmerotes Het nocTostHHBIX DJIeMEHTBI
MOCTOSIHHBIE NmeroTcst noCcTOsTHHBIE 3JIEMEHTOB Jv3aiHa
3JIEMEHTHI JU3aiHa. 3JIEMEHTHI JU3aiHa. Iu3aitHa. Jn3aia MENIaloT
TNusai Jwnzaiin Jlv3aiiH COOTBETCTBYET MOXET U HE COZIEPIKAHUIO,
H3aiiH
MOTYEPKHUBAET COJIEPKaHUIO. COOTBETCTBOBATH HaKJIaJbIBAsCh
coJiepKaHue. COJIEPKAHUIO. Ha HEro.
ITapameTpnl ‘ITapameTtpsl HE
Bce napamerpsol P P P P
[TapameTpsl mpudTta mpudTa moA00paHblI,
mpudTa XOpoIIo
nono6pansl. pudt HEIOCTATOYHO JIEA0T TEKCT
mo00paHsbl (TEKCT
YUTaEM. XOpOIIO TPYJHOUYUTAEM
XOPOIIIO YUTAETCS)
o100 paHbl, MOTYT bIM
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MeIIaTh
BOCITPHUSITHIO
Xoporo nogo0pana,
COOTBETCTBYET I'paduka mao I'paduka He
I'padu- Y I'paduka cooTBeTCTBYET pad pad
COJIEPKaHUIO, COOTBETCTBYET COOTBETCTBYET
Ka COJIEP>KaHUIO
o0Ooraraer COJIEPKAHUIO COJIEpKAHUIO
CoJIepKaHue
MHoro omuooxK,
Her ommbok: v Ectp omuoOkwu, bi (S0 01110504
I'pamo- MunumansHoe
rpaMMaTHYEeCKUX, HU MEIIAIOIIIE MaTepuan
THOCTh KOJIMYECTBO OIINOOK
CUHTAKCHYECKUX BOCTIPUSATHIO TPYTHOUYUTAEM
BIM

Ilpomesccymounvtii KOHmMpoab - WUTOTOBas OLEHKAa 3HAHUW CTYJEHTA, OCYILIECTBISETCA IO
HAKOMUTENIbHON CcHCTeMe CYMMHpPOBAaHUEM OaJlIOB, MOJIYYEHHBIX B MpOIECCEe TEKYIIEro W pyOeKHOro
KOHTPOJISL.

dopma MPOMENKYTOUHOTO KOHTPOJIS —3aUeT.

[IpoBeneHne TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJS MO JIUCHUIUIMHE OCYILECTBISETCS B
cootBercTBUH C [lomoxxennem COI'Y.

BanabHast CTPYKTYpa OlleHKH

Makc. KoJI-BO
dopMa KOHTPOJIA
6asoB

Texyuwian ouyenka cmyoenma é meuenue 1-8 nedenu, B TOM 4ucCIe: 25
- BBICTYIJICHUS] HA CEMUHAPCKUX (MTPAKTHUUYECKUX) 3aHATUAX 15
- BBITNIOJIHEHUE U 3a1uTa pedepara 5
- IIpECTaBIICHUE NIPE3CHTALIUN 5
1-a pybesxcuan nucoMeHHan KOHMPOIbHAA padoma 25
Texyuwian ouyenka cmyoenma 6 meuenue 10-18 nedenu, B TOM 4ucIe: 25
- BBICTYIJICHUS] HA CEMUHAPCKUX (MTPAKTUUYECKUX ) 3aHATUAX 15
- BBITNIOJIHEHUE U 3a1uTa pedepara 5
- IIpECTaBIICHUE NIPE3CHTALIUN 5
2-2 pybercnaa nucbMeHHas KOHmpoJabHaA paboma 25

Hroro 100

IIpumepHas TunoBas jJadoparopHasi padora (IIK-1)
JlaGoparopuas padora 1.
DIeKTPOKMHETHYECKHE CBOICTBA KOJJIOUIHBIX PACTBOPOB
Henun pa6Gorsl. 1. O3HakomiieHue ¢ sBIeHUEM dJekTpodopesa. 2.0mpenencHue CKOPOCTH
NBWKEHUST 4YacTULl B 3JekTpuyeckoM mnone. 3.0mpeneneHue 3HaKa 3apsja W BEITUYUHBI
ANEKTPOKUHETUIECKOT0 TOTEHIIMAA 307151 OCPIIMHCKOM JTa3ypH.
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Kparkue Teoperudeckue mosoxenus. [Ipu nsuxenun tBepaoi yactuinl JI9C paspeiBaercs mo
TaK Ha3bIBAEMOH MJIOCKOCTH (TPaHUIIE) CKOJIBKEHUS C 00pa30BaHUEM 3apsHKEHHOM KOJIOWTHONW YaCTHIIBI
u 1uddy3HBIX TPOTUBOMOHOB. BennumHa 3apsga KOJUIOMIHOW YacTUIBl XapaKTEpU3yeTCs BETMYUHON
ANEKTPOKUHETUIECKOTO MOTEeHIHAaNa. Bce AIeKTpOKMHETUYECKUE SBICHHUS B JTHO(POOHBIX 30JIX, a ITO
ANEKTPOOCMOC, JIIeKTpodope3, TMOTSHIMAT TEUYCHHS, MOTCHIMAT CEANMEHTAlUU, OIPEICeISIFOTCS
BEIMYMHOW M 3HAaKOM ¢-ToTeHnuana. Bo MHOrom 5Ta BeIMYMHA ONpENEHsSeT M yCTOMYMBOCTH

KOJUIOMIHOTO pacTBOPa. DTy YPE3BbIUAHO BAKHYIO B IIPAKTUYECKOM OTHOIIECHUU BEIUYUHY ONPEICIISIOT
O0OBIYHO Ha OCHOBE 3JIEKTPO(HOPETHIESCKUX H3MEPEHUH.

Ecin B KOJUIOMIHBIA PAcTBOP OMYCTUTH JJIEKTPOABI M HAa HUX CO3AATh IOCTOSHHYIO PAa3HOCThb
MOTEHIMAJIOB, TO KOJUIOMAHbIE 4YacTUIbl W AU dy3HbIE TNPOTUBOMOHBI OYAYyT JBUTAThCI K
IIPOTUBOIIOJIOKHO 3apsyKEHHBIM JIEKTPOJAM.

JIBIDKEHHE YacTUI] JUCIEpPCHON (a3bl OTHOCHUTENIFHO HCIIEPCHOHHON Cpenbl MOoJ JACHCTBHEM
BHEIITHET0 3JICKTPUYECKOTO MO HAa3bIBAETCS SJIEKTPOPOPE30M.

Onexrpodope3 0OHapyKUBAETCSI IKCIIEPUMEHTAILHO MO BBIIEIECHUIO Ha OJHOM U3 3JIEKTPOJIOB
(MM OKOJIO HEero) aAucnepcHoi (asbl, a TaKkKe 10 CMELIECHUIO TPaHUILIbI pa3/ielia «KOJUIOMIHBIA pacTBOp—
JUCIIEPCUOHHAS CPEla K OMHOMY U3 DJIEKTPOJOB.

3Ha4YeHue £-NOTEeHNUaNa (B BOJILTAX) PACCYUTHIBAETCA M3 M3MEPEHHOM B XOZE ONBITA CKOPOCTH

ABHUIKCHUS 4aCTHUI] IO YPABHCHUIO FCJII:MI‘OJIBI_Ia-CMOJIYXOBCKOFOI
§=ﬂ-3002, (1)
eH
Toe ;» U & — BA3KOCTh M JUDJIEKTPHYECKAs NPOHMIAEMOCTh CPEAbl HA I'PAHMIE CKOIbKeHus;, H —
IpaUeHT TOTEHIMala BHEIIHEro J3JeKTpUYecKoro moiss; H =E/L, 34ecb E — TOpuoXeHHas H3BHE
Pa3HOCTh MOTEHIMANIOB Ha AJEKTpoaax, B, L — paccrosHue Mexay siiektpoaamu, cMm; U — CKOpOCTb

snexTpodopesa; 300° — mepeBoHOI MHOKHTENb IS BBIYMCICHHUS £-TIOTEHIIMAIIA B BOJILTAX.
3Ha4yeHus ; M &, MOJACTaBsgeMbIe B ypaBHeHUe ['enbMronbna-CMomyX0BCKOro, 0epyTcst 0OBIMHO

IUIL AMCTIEPCUOHHOM cpenbl. [Ipu 3TOM, KOHEUHO, AOMYyCKaeTCcsl HEKOTopast OInOKa, Tak Kak Omaromaps
HOBBILIEHHONW KOHLEHTPALMA MOHOB 3HAYEHUS , U &€ B JIBOWHOM DJIEKTPUYECKOM CIIO€ MHBIE, YEM UL

JUCIIEPCUOHHOU cpenbl. I BOABI IIpU KOMHATHOM TEMIIEPaType MOXKHO C JOCTATOYHOM TOYHOCTBIO
HOpUHATE, 410 & = 81, 5 = 0,01 II. DTH 3HAYEHUs UCHONBL3YIOTCA MIPU PAcYeTe MOTEHIMANA B JaHHOM

pabore.

CxopocTh anekTpodopesa ONpeAessioT, HCHOJb3ysS METOJ IepeaABuraronieics rpanuipl. OH
3aKJIIOYAeTCs B TOM, YTO OKpPAIICHHBIM KOJUIOMIHBIM pacTBOp MOMEMIAIOT B 3JIEKTPO(OPETUUECKYIO
SYeiKy, CBEpXy HaJMBAIOT OOKOBYIO HAKOCTb M HaOJIOAIOT 32 CKOPOCTHIO MEPEMEIICHUs] TPaHUIIbI
paszena «3071b—00KOBas JKUAKOCTBY TMOA JCHCTBHEM MPHIOXKEHHOM K DIIEKTPOJaM Pa3HOCTH
noteHanoB (£). B onHOM KojeHe s4elKM TIpaHUlla paszenia MOAHUMAETCs, TaK KakK KOJUIOWTHBIC
YaCTHULIbI TICPCXOOAT B 60KOByIO KHUOKOCTb, B APYI'OM — OIMYCKACTCA, MOCKOJIbKY KOJUIOWJHBIC YaCTUIBI
JBIIKYTCS BITTyOb KOJUIOMIHOTO PacTBOpA.

BokoBasi KMIKOCTH HEOOXOIWMa IS CO3MIaHUsI TpaHWIel pasnena. [Ipu BeiOOpe OOKOBOM
KHUJKOCTU K HEl MPEebsIBIAIOT CIeAyIonIe TpeOOBaHus.

1. bokoBas XUAKOCTb HE JOJKHA COJIEP)KaTh KOAryJUpYIOIIUX HOHOB M IO CBOEMY COCTaBy
JOJKHA OBITh OJIM3Ka K JIMCIIEPCUOHHOW cpefe 30Jid, WHaye NpU Mepexoie YacTUll 30Js B OOKOBYIO
KUJIKOCTD OyZIeT MEHAThCA TOIMMHA TU(DY3HOTO CII0s U, CIEA0BATENBHO, £-TIOTEHIHA.

2. 1511 mOTy4eHusl YeTKOM TpaHHIIbl pa3zena HeoOX0AUMO, YTOObI AIEKTPHUECKasi MPOBOJAUMOCTD

OOKOBOW J>KMAKOCTH OblIa paBHa MM HEMHOTO OOJbIIE BICKTPUYECKOH MPOBOJAUMOCTH 3O0JI.
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BreimonHenue 3Toro TpeOOBaHMS Ba)KHO €Ile M MOTOMY, YTO OOJIerdaeT pacyeTbl, TaK Kak IaJeHHe
MOTEHIIHAaJa B NEKTPOPOpPETHUECKON TpyOKe OyAeT MPOUCXOJUTh PABHOMEPHO M TPATUEHT MOTCHIIMAIA
KaK B 30JI¢, TaK U B OOKOBOH JKUAKOCTH OyIeT MMETh OJMHAKOBOE MOCTOSHHOE 3HayeHue. Haumyurei
OOKOBOI )KUKOCTBIO SBJISETCS TUCIIEPCUOHHAS Cpefla M3y4aeMoro 30Js. Ee MOKHO BBIICIHUTH U3 MOPIHH
307151 C TOMOIIBIO YABTPAPMIBTPAINH, IEHTPU(DYTUPOBAHUS HITH 3aMOPAKUBAHUS.

B HeckonbKO yYNpOIIEHHOM Ciy4ae MOXKHO IPUTOTOBUTH MOJEIBHYIO OOKOBYIO >KHIKOCTD,
OCHOBBIBASICh Ha YCIIOBUSX MOJTYYEHHS UCCIETYEMOTO 30J151.

IIpuGopsl U peakTuBbl. 1. Dnekrpodopernueckas syeiika. 2. VICTOYHUK MOCTOSHHOTO TOKa
(manpsxerns) 10 300 B. 3. Kon6sl Ha 200 cm® — 6 miT. 4.1umuaap Ha 150 cv?. 5. Crakansl Ha 50 cm® —
2 wr. 6. Ilunetku rnazusle — 2 wt. 7.20%-Hb1i1 pactBop K4[Fe(CN)s]. 8. Hacbimennsiii Ha xosoze
pactBop FeCls. 9. luctunnupoBanHas Boa.

Iopsaok BbINOJIHEHUS Pa0OTHI.

BHUMAHMUE! Ha sueiiky nogaercs Bbicokoe HampspkeHHe! Bo m3bekaHue mopaskeHHs TOKOM
BCE MOJTOTOBUTENbHBIE U PETYIUPOBOYHBIE ONEpalK Ha slUeHKe MPOBOIAT TOJIBKO MPU OMKIIOYEHHOM
Hanpsixcenuu. To e KacaeTcsi pa300pPKH SUEHKH JUTsI MBIThS. 3alperniaeTcsl KacaThCsl OTOJICHHBIX YacTel
ANEKTPOIOB, COMPUKACATh UX, a TAK)KE YKJIAbIBATh 3JIEKTPObl BHE N30JIMPOBAHHBIX THE3].

Ilpuecomosnenue 3013 bepaunckoi nazypu. bepnmuackyro nazyps (rexcanuanodeppar (II) xenesa
(IIT)) monyyaroT B pe3ysabTaTe XMMUYECKON peaKkIuu:

3K4[Fe(CN)s] + 4FeCls = Fes[Fe(CN)s]3| + 12KCL

Jliist Toro yToOBbl OEPIMHCKYIO JIa3yph MOJYYUTh HE B BUJIE OCAJIKa, TAK KaK OHA HE PacTBOpHMA B
BOJIC, & B KOJJIOMWJHOM COCTOSIHMHM, MCXOIHBIE KOMIIOHEHTHI HEOOXOJMMO B35ITh B HEIKBHUBAJICHTHBIX
KoJIM4yecTBax. BemiecTBo, B3siToe B M30BITKE, OyneT 0OOpa3oBBIBATH JIBOWHON AJICKTPUYECKUN CIIOU
MULEIUIBI U OTMPEENATh 3HAK 3apsiia KOJIOUTHOM YaCTUIIBI.

HeoOxonumo coOmiogarh MOPSIOK B CMEIIMBAHUM PAacCTBOPOB HMCXOJHBIX BEIIECTB: K
pa30aBiIeHHOMY pacTBOpPY BELIECTBa, KOTOpoe OyneT B H30bITKE, MO KaljisiM MpU HHTEHCUBHOM
MepeMelInBaHuu 100aBIIIE€TCs PACTBOP BEIIECTBA, KOTOPOE OYAET B HEJOCTATKE.

1. Illonyuenue 3013 OGepauHcKol 1a3ypu ¢ OMPUYAMENTbHO 3APANCEHHbIMU  KOLIOUOHBIMU

yacmuyamy. B 3 xonbsl HamuBaoT mo 150 cm?

TUCTUJUTHPOBAHHOW BOJBI U B KAXKIYIO OOABISIOT
coorBerctBeHHO 8§, 9, 10 kamenb 20%-noro pactBopa K4[Fe(CN)s]. 3arem mnpu HHTEHCHBHOM
MEepPEeMEITMBAaHUU BO BCE TPU KOJIOBI TTIa3HOW MUIIETKON BIMBAIOT MO | Karjie HACHIIIEHHOTO Ha XOJIOAC
pactBopa FeCls. Ilomywator 30mp OepiuHCKOW sa3ypu, crabunusupoBaHHbl K4[Fe(CN)s], mmimenna
KOTOpPOTO UMEET BUJI:

{m[Fes[Fe(CN)¢]3] - 1 [Fe(CN)a]* - (4n — x)K"}*xK".

2. Ilomyuenue 3075 OEpAMHCKON Ja3ypu C TOJOKUTEIbHO 3apsKEHHBIMU KOJIJIOMIHBIMU
yacTunamu. B 3 xon6sr HamuBaoT mo 150 cm? JTUCTUJUIMPOBAHHON BOJABI U B KAXKAYIO JTOOABISIOT 1O 1
karute pactBopa FeCls. 3arem npu MHTEHCUBHOM IMEPEMENTUBAHUH B KXKIYIO KOJIOY TJIa3HOW MUTIETKOM
BnmuBatoT 1o 1, 2, 3 xammum pactBopa Ku[Fe(CN)g]. ITlomydaroT 307b OEpiaMHCKON Ja3ypH,
crabunmsupoBanHbiii FeCls, Mutemia KoToporo uMeeTt BUJI;

{m[Fes[Fe(CN)g]s] - n Fe*" - 3n—x)CI'}*" - xCI.

[TonyyenHble 3011 OCTaBISAIOT Ha 5-10 MUH U B TE€UEHUE 3TOTO BPEMEHHU MPOBEPSIOT 3HAK 3apsiia
KOJIJIOWJHOM YacTHLIBI ¢ MOMOIIbI0 (puibTpoBanmbHON Oymaru. [y manmpHe#medl paboTsl MUCIONB3YIOT
OJIMH U3 30JIEH M0 YKA3aHUIO MTPENO01aBaTelis.

[ToaroroBka mpubopa k padote. OMycTHB 32KUMbI, CHUMAIOT U MPOMBIBAIOT CTCKJISTHHBIC YacTH
npudopa AUCTHILTUPOBAHHOM BOJIOM.
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['oToBAT GOKOBYIO JKMJIKOCTb, JIJIsi TOTO HAIWUBAIOT B KoJOy 100 oM’ JTUCTUIUTUPOBAHHOMN BO/IBI,
no6assror 10 kanens 0,1 monb/nm® pactBopa KCI, comepumoe TIIATENLHO TIEPEMENUBAIOT. 3aIHBAIOT
OOKOBYIO JKUIKOCTBH JI0 TIOJIOBUHBI KOJIEH TPEXKOJEHHOM sueriku 1 (puc. 1) W ycTaHaBIMBAIOT SUEHKY
BEPTUKAIBHO HAa OCHOBAaHWHU IITATHUBA, CJETKa 3a)kKaB €€ CpelHee KOJCHO B BUHTOBOM 3a)XUMe (sueika
JOJKHA UMETh BO3MOKHOCTh CKOJIB3UTh B 3aKUME). BCTaBASIOT 351eKTpObl 4 B KpailHUE KOJIeHa SYEHKHU
1. BcrmomorarenbHbI cOCyl 2 W TMHIETKY 3aloJHSAIOT MCCIEAyeMbIM 30JeM 0e3 my3bIped Hu
YCTaHABIIMBAIOT €TO C 3aKPBITHIM 32)KMMOM 5 Ha IITaTUBE TaK, YTOOBI HOCUK MUIETKU 3 pacroiaraics 1no
OCH THE3/]a U HE JTOXOAMII A0 €ro aHa Ha 3-5 MmM. OCTOPOKHO OTKPBIBAS 3aKUM S5, BBOASAT 30JIb B IUEHKY
TaK, 4TOObI CKOPOCTh TMOABEMa XHUIKOCTH B KojeHax coctaBisuia 0,2-0,3 mwm/c. Korma snextponbr 4
OKa)XyTCsl IIOTPYKEHHBIMU B JKUJKOCTb Ha 5-7 MM, 3aKHM 3aKpbIBAIOT. 3 KpallHUX KOJIEHAaX IPU ITOM
JOJDKHA OBITH YeTKasl TpaHulla MEXIY 30JIeM U O0KOBOH KHIKOCTHIO. [ocie 3TOro BKIOYAaI0OT HCTOUYHUK
MIUTaHUS U IOAAIOT Ha 1eKTpoabl 4 HanpsbkeHue 100-300 B mo ykazanuto nmpenogaBaTes.

— o

Puc. 1. IIpubop ns HabmoaeHus 25eKTpodopesa

Buinonnenue onvima. OnpeneneHue 3JIEKTPOKUHETHYECKOTO TOTEHIIAANA 30JI1 paCCMaTPpUBAEMbIM
METOZOM OCHOBAaHO HA OIPEACICHUH CKOPOCTH IIEPEMEIIEHUs TIPAHUIBl 301 IOJ BIUSHUEM
anekTpudeckoro nois. Iloanep:xuBas HanpsKEHHME Ha JJIEKTPOJAX Ha IOCTOSHHO 3aJaHHOM YPOBHE,
4yepes3 KaKIAble 5 MUH B TEUEHHE 10J1y4aca 3alUChIBAOT MTOJIOKEHUE IPAHULIBI 30J15 B KaXKI0M U3 KpaHUX
KosieH. JlanHble HaOmoneHui 3aHocAT B Tabmuiy 1. HabmiogaroT mosiBneHue Mmy3bIphbKOB BOJOpPOJA Ha
OJTHOM U3 3JIEKTPOAOB. 3aKOHYUB HAOIIOIEHH, BBIKIIOUAIOT UCTOUHUK MUTAHUS U OTKIIIOYAIOT OT HEro

AIIEKTPOIBI.
Taomnuma 1
DKcrepuMeHTalIbHBIE JaHHBIC JICKTPOPOPETHUCCKUX H3MEPEHHI
E=..B; L=...cm
Ne IMosnoxenue rpaHuIlsl B mpaBoM | I10J105KeHHe TPaHUIIBI B JIEBOM
T'» MuH KOJIEHE, CM KOJIEHE, CM

1 5
2 10
3 15
4 20
5 25

[To nanHBIM TaOMUIBI CTPOST rpaduK B KOOpAMHATAX MEpPEMELICHUS TPaHUIbl # — Bpems A
MpaBoOro M JIEBOro KojeHa. J[is pacuera BeNWYMHBI X -MOTEHIIMANA HCIOJIb3YIOT JIMHEWHBIM y4acTOK

rpaduka
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_ AL, 2
reg, E

rae , = 0,001 ITa-c — BA3KOCTb BOIBI, Ah — B3ATOE C TMHEHHOH YacTH rpaduKa CMEIIEHUE TPAHULIBI 3011
3a BpeMms T, CM; £ — JUDJIEKTPHYECKas IPOHUIIaeMOCTh Bobl, ipu 20°C & — 80,1, g, — snekrpuyeckas
HocTosiHHas, &, = 8,85: 10712 p/m; E — pa3sHOCTh HOTEHIMAJIOB Ha 37eKTpoJax, B; L — paccTosiHue MEKIy
AIEKTPOJIaMH, U3MEPEHHOE BJIOJIb KOJIEH U IyTU STYEHKH, CM.

[Tocne moacTaHOBKM MOCTOSTHHBIX BEJIMYMH U NIEPEBOIHBIX MHOKUTEIIEH YPABHEHHUE YIIPOILIAETCS:

£ 0001 AR-107-L:107

60-7-E-80,1-8,85-107"
AL, 3)
7))
rae 60 — MHOXWUTENb IJIs NEPEBOJAa MUHYT B CEKYHJbI, 1072 — MHOXHTENb IS nepeBona Ak, L u3

£=235

CaHTHUMETPOB B METPHI.
B oxoHYaTenbHOM ypaBHEHUU A/ , L TMOJCTABIAIOTCS B CAaHTUMETpPAx, 7 — B MUHYTax; Ah/t —
CKOPOCTb MEepEMEIIECHUS TPAHUIIbI 307151, CM/MHUH.

PaccuutsiBarot 95 -IHOTCHO WA IO JaHHBIM CKOPOCTH ABUKCHUS IMJIOCKOCTHU CKOJIL)KCHUS B IIPABOM
" JIeBOM KoyieHax. Ilo pe3yabTaTaM Hﬂ6J'II-OI[CHHI>i M PacucToOB OCJIal0OT BBIBOJ O BCIWYMHE U 3HAKE é:-

MMOTEHIHAAIA.

®opma orTyera. OTYET JOHKEH CcolepkaTh Ha3BaHWE PaOOTHI, OMHMCAHHWE €€ eI, KPaTKUM
KOHCIIEKT TEOPETHUYECKOW YacTH, KPATKyl0 METOJUKY IMPOBEICHHS OIbITA, CXEMaTHYECKHH pPUCYHOK
npurbopa i HaOII0JEHHUsI CKOPOCTH 3IEKTPO(QOpE3a, 3a0JHEHHYIO Ta0nuIly, rpaduKy, BBIYMCICHUE &-

IIoTCHIMajJada, BEIBOAHI.

KonTposbHbie BOonpochl
1. Yro HazpIBaeTcs aeKTpodope3om?
2. Crtpoenue mune1 OepauHCKO 1a3ypu, ctabmmmsupoBaHHbix FeCls u K4[Fe(CN)s].
3. Kak  paccuuraTh BEJIMYUHY  DJIEKTPOKHHETHYECKOIO MOTEHIIMaja  HAa  OCHOBE
3JIEKTPO(HOPETHUECKUX U3MEPEHUIT?
Jlutreparypa

1. IIpakTuky™M 1o KoJutoumaHOW xumuu: Yuebnoe mocobue / Ilox pen. M.U. I'enspman. — CIIG.:
Jlans, 2005. — 256 c. (YueOunuku it By30B. CrieriuanbHasi TUTepaTypa).

2. I'enbman M.U., Kosanesuu O.B., FOctpatoB B.I1. Kommonnnas xumus. — CII6.: Jlans, 2008. —
336 c. (YueOnuku 115 By30B. CrienimaiibHast TuTepaTypa).

3. banesun C. A., Epodees b. B., [Tono6aes H. . OcHOBBI (pu3nueckoil U KOJJIOMTHONH XUMUU. M.,
1973.

IIpumepsl TunOBBIX TecTOBBIX 3aaanuii (IIK-1)

TecTbl kK py0ekHOH aTTECTAIMOHHOH KOHTPOJIbHOM padoTe Mo JUCHUILJIMHE
«KossmonaHo-1ucnepcHbie COCTOSIHUSA B IpHpoae» (00pa3ib)

TECTbBI U 3ATAYN
NnepBoil py0ekHO# ATTEeCTAMOHHON MMCHLMEHHON KOHTPOJILHOM padoThI
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Tema «IloBepXHOCTHBIE ABJICHHA»
[lo xakoMy TmpH3HaKy KJIaCCUPUIMPYIOT JUCHEPCHBIE CUCTEMBl HA  YIBTPAJUCIEPCHBIE,
MUKpPOTETEPOTCHHBIE U TPYyOOANCIIEPCHBIE:
10 CTENEHU AUCTIEPCHOCTH;
10 arperaTHOMY COCTOSIHHIO JUCTIEPCHON (pa3bl M TUCTIEPCUOHHOM CPEIbI;
10 B3aMMOJICUCTBHIO JUCTIEPCHOM (Pa3bl M TUCTIEPCHOHHON CPEIbI;
10 B3aMMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (ha3bl

[To kakOMy IPU3HAKY KIACCUPUIMPYIOT AUCIIEPCHBIE CUCTEMBI Ha THO(UIBHBIE U THOPOOHBIE:
10 CTENIEHU JAUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO JICTIEPCHOM (ha3bl U AUCTIEPCUOHHOM Cpe/Ibl;

10 B3aMMOJICHCTBHIO TUCTIEPCHOM (Pa3bl M TUCTIEPCHOHHOM CpEJIbL;

10 B3aMMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (ha3bl

ITo kakoMy IpU3HAKY KIACCUPULMPYIOT AUCIIEPCHBIE CUCTEMBI HA CBOOOIHO- U CBSI3HOMCIIEPCHBIE:
10 CTENEHU JUCIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO JICTIEPCHOM (ha3bl U AUCTIEPCUOHHOM Cpe/Ibl;

10 B3aMMOJICHCTBHIO TUCTIEPCHOM (pa3bl M TUCTIEPCUOHHOM CpEIbL;

10 B3aMMO/ICHCTBHIO YACTUL AUCTIEPCHON (ha3bl

Kakoii pazMep UMEIOT YaCTHUIIbl B MUKPOTE€TEPOTEHHBIX CUCTEMAX ?

107 -107 m;
10-5-10-3 m;
107 - 107 m;
10°

Konnouaneie pacTBOpbl OTIMYAIOTCAOT MCTHHHBIX CIEAYIOUIMMHA OCOOCHHOCTSMH: a) O4YeHb Ccllabo
BBIPQ)XEHBl KOJUTUTATUBHBIC CBOMCTBA; 0) 3HAYMTEIBHO BBIIIE CKOPOCTh MU(PQPY3UH PACTBOPECHHOTO
BEIIECTBA; B) PACTBOPEHHOE BELIECTBO pa3Apo0JCHO 10 MOJEKYd (MOHOB); T') YAaCTHIIBI KOJUIOMJIHO-
PacTBOPEHHOI'O BEILECTBA CIIOCOOHBI MPOHUKATh Yepe3 YIbTPATOHKOIOPUCTBIE MEMOPAHBI; 1) SABIAIOTCA
ONTUYECKH HEOJHOPOIHBIMH (PAaCCEUBAIOLIMMHU CBET) CPElaMU; €) BCE KOJUIOMAHBIE PACTBOPBI ABISIOTCS
TEPMOJMHAMHYECKH HEYCTOMUMBBIMU HEPaBHOBECHBIMU cucTeMaMu. Kakue yTBEp)KIEHMs SBISIOTCS
MpaBUIbLHBIMU?

1) BI'B;

2) AL

3) BI'A;

4) AT

Konnounanapie pacTBOPHI SIBISIIOTCS TPOMEXKYTOYHBIMHE (TIEPEXOTHBIMHU) MEXKIY HCTUHHO TOMOTEHHBIMH U
WCTHHHO TE€TEPOTEHHBIMU CHUCTEMaMH, TaK KaK COYETaloT B ceOe MPHU3HAKU TeX M JAPYIHX: a) YaCTHUIIBI
nucrepcHo ¢a3bl y9acTBYIOT B TEIUIOBOM (OpOYHOBCKOM) JBWXCHUH; 0) KOJUIOMIHBIC PAaCTBOPBI
O6Hapy)KI/IBaIOT KOJIJINTAaTUBHBIC CBOﬁCTBa; B) YacCcTUIbl KOJJIOUJAHO-PACTBOPCHHOI'O BCIICCTBA ABJISIOTCA
(ha30BBIMH YacTHIIAMH, UMEIOT TIOBEPXHOCTh pa3fielia ¢ OKPYXKAIOIICH CPeoif; T) TePMOIUHAMUIECKIE
CBOWCTBa KOJJIOMAHO-IUCIEPCHON (Da3pl (XMMHUYECKUH IOTEHIMAJ, IaBJICHHE HACBHIIICHHOTO Tapa,
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pacTBOPUMOCTh M JIp.) 3aBHCAT OT pa3Mepa yacTull. Kakue U3 MepedyrciIeHHbIX MPU3HAKOB
OTJINYAIOTKOJUIOUTHBIE PACTBOPHI OT HICTUHHO TE€TEPOTeHHBIX CUCTEM?

1) ABT;

2) AT

3) ABT;

4) BT’

Tema: «JJeKTpuUYecKHe CBOMCTBA TUCIIEPCHBIX CHCTEM»
3omp  Agl monyuen B3aumopeirictBueM AgNOs; u KI npu m30eitke KI. Kakoit wnon Oyzer
MOTEHIUATIO0NPEACIIIOMINM?
Ag;
I
K";
NOs™.

[Ipu monydeHnn sSMynbcui THHA '"Maciao B Boje" B KadeCTBE CTAaOMJIM3AaTOPOB HCIIOJIH30BAHBI
ruApoxJIopua noaeurmiaMMonus .Kakos 3Hak 3apsja kameinb?

MMOJIOKUTEIbHBIN;

OTPHULATEIIbHBIN;

HET 3apsja.

K xakomy aekTpoay OyayT nmepemMeniaTbcsi MAaKpOMOJIEKYJIbI Oellka B KUCIIOH cpene?
K KaToxy;

K aHOZY;

He OyJIyT mepeMenaThes.

[Tpu cuHTE3€ NMaTekca MOJUCTUPOIA B KAYECTBE CTA0MIIN3aTOPa UCTIONB30BAIH JOICHUICYIb(AT HATPHS
C12H250S03Na. Kakoit noH OyeT moTeHIHAIONPEACTSIONIM?

Na';

Ci2H2507

Ci12H250805".

I'uapozons cyneduma meimbska (I1I) momyden mpomyckanmeM H30BITKA CEpOBOAOPOJIA YEPE3 PacTBOP
MBIIBIKOBUCTON KUCIOTHL: 2 H3AsOs3+ 3 HoS = AsoS3 + 6 H2O. 3apsig wactur Oyner

TOJIOKUTENBHBIN (BClencTBUE ancopOiu nonos HY);

OTpHUIATENbHBIN (BCencTBre aacopOimu nonoB HS);

3apsi OTCYTCTBYET.

I'uaposzons xmopuaa xenesa (I11) monyden ruaponuzom FeCls mpu kunsiuenuun pactBopa: FeCls+ 3 H,O
— Fe(OH); + 3 HCI. B pesymbrate oOpasyercs Mulleiia, CTPOEHHE KOTOPOH MOXKHO BBIPA3UTh
dbopmynoit {m[Fe(OH)3] nFeO+ (n-x)CI'} xCI". YkaxuTe COCTaBISIOMIAE YaCTH MUIEIUIBL 1)sapo
MUILIEIUIBL;, 2) MOTEHIUATIONPEAEIISIIOUIUNE HOHBI; 3) TPOTUBOUOHBI OT YACTHULIBI 10 TPAHULBI CKOJIbKEHUS;
4) nporuBononsl aupdysnon wactu JDC. a) m[Fe(OH)s]; 6) xCI'; B) (n-x)Cl" 1) nFeO" . Vkaxure
MIPaBWJIbHBIE BAPUAHTHI OTBETA:
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16; 2a; 3r; 4B
la; 2r; 3B; 40
Ir; 2a 3B 46

I'uapo3zons noauaa cepedpa nomyder no peakuun: AgNOs+ KI = Agl + KNO3B npucyTcTBuu H30bITKA
AgNO3 . YkaxuTe npaBmiIbHYIO (GOPMYITY MHUIICIIIBI 30J15:

{m[Agl] nAg'(n - x)NO3} * *xNOs3~

{m[Agl] nI" (n - x)K"} *"-xK*

{m[Agl] n NO3 (n - x)Ag+ } *" *xAg"

JIuCniepCHOCTD SIBIISIETCS. OCHOBHOW XapaKTEPUCTUKON AUCIIEPCHON CUCTEMBI U MEPOM:
IIPO3PAaYHOCTH BEILECTBA;

pa3apoOIEHHOCTH BEIIECTBA;

MYTHOCTH CHCTEMBI,

cnunaHus a3 CUCTEMBI

XapaKkTepuCTUKON CTETIEHU Pa3ApOOIEHHOCTH BEIIECTBA CIIYKHUT BETUUMHA
IIOBEPXHOCTHOM YHEPIUH;

SHTPOIIMU CUCTEMBI;

YACIBHOU ITOBEPXHOCTH;

CBSI3aHHOM 3HEPIMH CUCTEMBI

Pa3meps! yacTHIl KOJUTOUIHO-TUCIIEPCHBIX CUCTEM (30J1€H)

10° - 10° m;

104 — 107 m;

menee 107 m;

107 - 107 M

CBOIiCTBA KOJUTOMTHBIX CHCTEM:

HETpOo3payHble, OTPAXKAIOT CBET;

NPO3pavHbIC, HEOMAIECIUPYIOIIHE;

CTaperoT BO BPEMEHH,

MIPO3payvHbIe OMAIECIUPYIOIINE — PACCEUBAIOT CBET, AAIOT KOHYC THHIAms;
YCTOMYNBBIC KWHETHUECKH;

reTeporeHHbIC

[TeHs1, Ta30BBIC IMYIHCHH 110 arPETaTHOMY COCTOSHUIO (ha3 CUCTEMBI OTHOCSITCS K THITY:
K/T;

/T

I/K;

K/K;

T/T

HOBerHOCTHO-aKTHBHBIMI/I BCIICCTBAMH HA3bIBAIOT BCUICCTBA, PACTBOPCHUC KOTOPLIX BBIZLIBACT
MOBBIIICHUEC ITOBCPXHOCTHOTO HATSXKCHUA X(HHKOCTeﬁ;
KOaryJisiLiMIo 30J1€H;



YBEIIMYCHUE TIOBEPXHOCTH paszzaena das;
MMOHNKCHHUC MMOBCPXHOCTHOI'O HATSP)KCHUA HA IT'PAHUIC pa3aciia (1)213

VY ayinHEeHue MOJIEKYJIbl TIOBEPXHOCTHO-aKTUBHOT'O BELLIECTBA HA oAHY Ipyniy — CHa-
YMEHBIIIAET IOBEPXHOCTHYIO aKTUBHOCTH B 10 pas;

HE BJIMSIET Ha TOBEPXHOCTHOE HATSKEHUE CUCTEMBI;

YBEJIMYMBAET MOBEPXHOCTHYIO aKTUBHOCTH B 3-3,5 pasa;

YBEJIMUYMBAET TOBEPXHOCTHYIO aKTUBHOCTH B 5 pa3

KagectBenHoe npasuio Pebunnaepa; yem 60sbliie pa3HOCTh MOISIPHOCTEH (a3, TeMm;
crnabee TOBEPXHOCTHOE HATSHKEHHE Ha TPAHUIIE UX pa3zena;

Ooubliie yenbHas HOBEPXHOCTh pasnena ¢as;

CHJIbHEE MTOBEPXHOCTHOE HATsKEHUE HA TPAHHUIIE UX pa3fiena;

cuJIbHEE paccioeHne (a3 AucnepcHoi CUCTEMbI

[ToBepxXHOCTHOE HATSKEHUE JKUIKOCTEH ¢ yBEIMYEHUEM TEMIIEPaTypPhl
HE U3MEHSETCS;

YBEJIHMYNBACTCS

OCTaeTCsl MOCTOSIHHBIM;

YMEHbIIAETCA

JlexapcTBeHHBIE 3MYIIBCHH, MOJIOKO IO arperaTHOMY COCTOSTHUIO (a3 CHCTEMBI OTHOCSATCS K THITY:
K/ K

T/ XK

XK/T

r/T

CucteMsbl, B KOTOPBIX CHJIBHO BBIPA)KEHO B3aMMO/ICHCTBHIE YaCTHUI] TUCIIEPCHOM (a3bl C paCTBOPUTEIIEM
Ha3bIBAIOTCSA

uHandGepeHTHEIMU

ruApoHOOHBIMHI

TUOGUITEHBIMU

CBSI3HO-JIMCTICPCHBIMA

Kputnueckast konnentpanus mutiesuiooopazoanus (KKM) skcriepuMeHTanTbsHO ONpeIesieTcs Mo
M3YYEHUIO 3aBUCUMOCTH

MMOBEPXHOCTHOI'O HATSXKEHUS OT KoHUeHTpaiuu [1AB

MMOBEPXHOCTHOI'O HATSXKEHUS OT TEMIIEPATYPbI

koHneHtpanuu [TAB ot yaenbHOM MoBepXHOCTH pasnena ¢as

koHueHTpauuu [TAB ot Temniepatypsl

VYKaXkuTe MpaBUIbHOE YPaBHEHHE, CBI3BIBAIOIIEE TIOBEPXHOCTHOE HATSHKEHUE O CO CBOOOTHOM
MMOBEPXHOCTHOM AHepruei [ moodca G:

(o2
G=—
a) S
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6)G, =S

B)G=0c+S
rnG=oc-3S
1) G=0oS

Kaxkoe BemecTBo cieayer 100aBUTh K BOJIE, YTOOBI ITOBEPXHOCTHOE HATSDKEHHE TTOJTyYCHHOTO pacTBOpa
OKa3aJloch 0OJIbIlIe, YeM Y BOABI?

COJIA JXUPHBIX KHUCJIOT

HOBEPXHOCTHO-HHAKTHBHOE

MHOT'0QTOMHBIE CITHPTHI

HOBEPXHOCTHO-HEAKTHBHOE

HOBEPXHOCTHO-aKTUBHOE

BemecTBa ¢ KakuM CTpOSHHEM MOJIEKY OyAyT 00J1a1aTh TOBEPXHOCTHO-aKTUBHBIMU CBOWCTBAMU?
rUIpOUIbHBIE

oJieoHIIbHBIE

Tu(hUITEHBIE

ruapodoOHbIC

CHMMETPUYHBIC

B kakux KoopauHaTax CTPOUTCS U30T€pMa IOBEPXHOCTHOI'O HATSKEHUS paCTBOPOB?

a) T —o

o)V -T
B) o —C
r)p—V
mp—T

ITo KakOMy ypaBHEHHMIO pPACCUMTBIBACTCS TOBEPXHOCTHOE HATSIKEHME pAcTBOPa o METOJIOM
HauOOJIBIIETO JaBICHHUS ITy3bIPHKOB 110 PebuHepy? (o, — MOBEPXHOCTHOE HATSIKEHHE PACTBOPHUTENS, 4

U j_— Pa3sHOCTb YPOBHEN MaHOMETPUYECKOH KUIKOCTH B CIIy4a€ PACTBOPHUTEINS U PaCTBOP)

a) o =l

X O'Ohx
6) _ o,hy

X hx
B) o = O-Ohx

X ho
r) Gx = O-OhOhx
m . - h

toouhy

3akoHuuTe omnpeneneHue: «[loBepxHOCTHAS aKTUBHOCTD MPEACTABISET COOON MPOU3BOIHYIO
MMOBEPXHOCTHOI'O HATSXKEHUS PACTBOPA T1O .....»
KOHIIEHTPALIUN
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macce
JTaBJICHUIO
TeMIeparype
00BEMY

3akoHuuTe onpesaeneaue: «CoOTHOMIEHUE THAPOPMIBHOCTH TTOJSIPHON U THAPOGOOHOCTH HETTOJISIPHON
TPy B MOJIEKYJIE€ TOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA HA3BIBAETCS €TI0 ..... »

TEKY4eCTbIO

rUAPOGUITEHO-TATIO(DUITEHBIM OaJlaHCOM

IIOBEPXHOCTHON aKTUBHOCTBIO

MMOBEPXHOCTHBIM HATSKEHUEM

TUQPUITBHOCTHIO

BcraBwTe mpomnymiennoe cioBo: «Uem 6ombine uncno ['JIb (ruapodunsHo-nmunoduisHoro 6ananca mo
mkane ['pudduna), TeM MOBEepXHOCTHO-aKTHBHOE BEIIECTBO 0OJIEE ....... »

ruapodoO6HO

TUAPOGUIEHO

BcraBbTe nmponymiennoe cinoBo: «Hem mensie uncio I'JIb (ruapoduinbHo-munodpuisHoro 6ananca no
mkaine ['pudduna), Tem moBepXHOCTHO-aKTUBHOE BEIIECTBO OoJIee ... »

THIPOPUITBHO

ruapodoOHO

VYxkaxwure uncino ['JIb ayis nanbonee ruapodribaoro [TAB:
18

3

8

12

VYxkaxute uncno ['JIb miis naubonee ruapododHoro ITAB:
8

18

3

12

3akonunTe popMynupoBKy mpasuiia J{rokino — TpayOe: «C yBenndeHneM yrieBOJOPOTHOTO paauKana B
psany anmudaruyeckux KapOOHOBBIX KHCIOT Ha rpymmy —CHo— uX moBepXHOCTHASI aKTUBHOCTh
YBEITUYUBACTCA ...»

Ha 3,2

B 2,3 pa3a

B 32 pa3a

B 3,2 pa3a

B 0,32 pa3za
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Kakoe ctpoenne nmeroT munieiisl ['aptiau B Mutiesuisipabix pactopax [IAB?
TpyOuaToe

JIEHTOYHOE

IIJIaCTHUHYAaTOC

MaJOYKOBHUIHOE

chepudeckoe

3akoHunTe onpeneneHue: «KoHIEHTpUpOBaHKE BEIIECTBA HA TIOBEPXHOCTH paszzena (a3 Ha3pIBaeTCs

abcopOuueit
ajcopOueit
necopOuueit
JKCTpaKIUEH
WHBEpCUEH

Kakum TermoBeiM 3ekToM COnpOBOKAACTCS aacopOIus?
TETTI0BOM 3(P(HEKT OTCYTCTBYET

TCIJIOTA BBIACIIACTCA

TCIJIOTA IMOIrjIoImacTCs

B kakux KoopauHaTax CTPOUTCS U30TEpPMa a1COPOIIMH U3 PaCTBOPOB?
a) A-p

0) p-C

B) p—A

L)V -T

) A-C

BcrasbTe mponymiennoe cinoBo: «llonoxurensHas ancopouns [TIAB HaOmonaercs npu .... 3HaYCHUH
IMOBEPXHOCTHOW AKTUBHOCTH»

IIOJIOKUTEIIBHOM

OTPULATEIIEHOM

HEUTpAIIbHOM

Kaxkoit ¢pparmenT monekynsl [TAB nipu ancopOunu Ha MOBEPXHOCTH pasjieia BOJAHBIA PacCTBOp — a3
OPHUEHTHPOBAH B CTOPOHY pacTBopa?

HEIOJISIPHBIN

U TOT, U JPYrOU

MIOJISIPHBIN

BceraBpTe mpomymenHoe cnmoBo: «B coorBercTBHMM C mpaBmwioM PeOunnepa amcopOums [TIAB wu3
HEBOJIHBIX PACTBOPOB HanOoJiee MOJTHO MPOUCXOINT Ha ..... aICOPOCHTAX.

MOJIIPHBIX

HEUTpaIbHBIX

HCTIOJIAAPHBIX
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3akonunTe ompeneneHue: «CIETUICHHE YacTHI] BemecTBa (MOJIEKYJ, HOHOB, aTOMOB), COCTaBJISTFOIITUX
onHy a3y, Ha3bIBAETCH ...... »

pacTekaHueM

Kore3uei

CMAauYyrBaHHUECM

aaresuei

azcopOIuen

BceraBpTe mnpomymenHoe BoipakeHue: «KoadduimmenTom THAPOGUIBHOCTH MaHHOW TOBEPXHOCTH
Ha3BIBACTCSI OTHOIIICHUE TEIUIOTHI CMayMBaHUs €€ BOJIOM K TEIIOTE CMAUYMBaHMUA .....».

a30THOM KHUCIIOTOM

sbupom

OCH30JI0M

CIIUPTOM

aIleTOHOM

BcraBbTe mpomyiienHoe BeipaxeHue: « TOHKUM ¢i10ii, 00pa3yromuiicss Ha TOBEPXHOCTH pa3jena IByX ¢a3

M3 TPOCTPAHCTBEHHO pa3JIENEHHBIX 3JIEKTPUUECKUX 3aps0B MPOTHUBOIOJIOKHOIO 3HaKa, Ha3bIBAETCA
M

CJIOEM C MOBBIIIEHHON BSI3KOCTHIO

THJIPATHONW 000JI0UYKOM

MOTPaHUYHBIM CJIOEM

aZICOPOITMOHHBIM clIoeM HemoHoreHHBIX [TAB

JBOMHBIM 3JIEKTPUUYECKUM CI0EM

VYkazarh NpaBUIbHBIC CIUHUIIBI H3MEPEHUS KOA(PPHUITUEHTA TOBEPXHOCTHOTO HATSDKCHUS
JIox/M?;
JIK/KT;
a/m>.

Kakue 13 nepeurcieHHbIX BEMIECTB OYAyT MOBEPXHOCTHO-aKTUBHBIMU Ha TPaHUIIE Pa3/eiia BOAa-BO3AyX ?
Na>COs

Ci12H2011

C4sHoyOH

CeH1206

NaxSO4

C11H21SOs3Na

C12H2sNH3Cl

KNO3

Kakue 13 nepeuncieHHbIX BEMIECTB OYAyT MOBEPXHOCTHO-HEAKTHBHBIMH Ha IPAHMIIE pa3jieia BoJa-
BO3AYyX?

NaxCOs3

C12H22011

C4sHoOH
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CeH1206
NaxSO4
C10H21SOs3Na
Ci2H2sNH3C1
KNO;

Cnoco6HOoCTh [TAB M3MEHATH TOBEPXHOCTHOE HATSKECHUE XapaKTEPHU3YETCsl BETMUUMHON MTOBEPXHOCTHOM
aKTHBHOCTHU: g = ﬁnol(_dg / dc)- Kakue n3 mepeunciIeHHbIX COSIMHEHUI UMEIOT g <(?
Cc—>!

H2SO4

Ce6Hi206
CsH130OH
NaNO3
C4HoCOONa
CuSOq4

HCI
Ci7H33COONH4

Cniocobnocth [TAB M3MeHATh TOBEPXHOCTHOE HATSXKEHHUE XaPaKTEPU3YETCs] BETMUUHOM MOBEPXHOCTHOM
aKTUBHOCTH: g = |im(—do / dc)- Kakue u3 nepeancieHHbIX COSMHCHN HMEIOT g > (07
c—0

H2SO4

CecH1206
CeH130H
NaNO;3
C4HoCOONa
CuSOq4
C17H33COONH4

Kakoii 13 nepeunciaeHHbIX HUXKE CUCTEM COOTBETCTBYET NpuBeIEHHAs opueHTauus [IAB Ha rpanune

PPPPPPPI=

XXXXX =

paznena ¢as ?
ruapodoOHas TBEpAAs MOBEPXHOCTH B BOAHOM pacTBope [1AB;
ruapoduiIbHas TBEPAsk MOBEPXHOCTh B BOJHOM pacTtBope [1AB;

ruspodoOHas TBEpAAsk HOBEPXHOCTH B YIIIEBOJOPOJHOM pacTBope [TAB;
rupoduIbHas TBEPAAs MOBEPXHOCTh B YIIIeBOJ0poIHOM pacTBope [TAB.

Kakoii 13 nepeunciaeHHbIX HUXKE CUCTEM COOTBETCTBYET NpuBeEHHAs opueHTauus [IAB Ha rpanune

0066464|=

XXXXX |m=

pasnena ¢as ?
ruapodoOHas TBEpAAs MOBEPXHOCTH B BOAHOM pacTBope [1AB;
ruapoduiIbHas TBEPAs MOBEPXHOCTh B BOJHOM pacTtBope [1AB;

runpodoOHas TBEpAAsk HOBEPXHOCTH B YIIIeBOJOPOJHOM pacTBope [TAB;
rupoduIbHas TBEPAAs MOBEPXHOCTh B YIiieBo0opotHOM pacTBope [TAB.
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KpaeBoii yron cMmaunBanus pactsopa, coaepskamiero [IAB, no cpaBHEHHIO ¢ KpaeBbIM YIIIOM
CMa4YMBaHUs YUCTOTO PACTBOPUTEIIA:

YMEHBIIAETCS;

YBEIIMYUBACTCS,

HE U3MEHSACTCS;

CTPEMUTCS K HYIIIO.

C yBennuenueM koHueHTpaunu [TAB B uncTol BoJie MOBEPXHOCTHOE HATSKEHHUE:
yBe.HI/I‘-II/IBaeTCH;

HE U3MCHACTCA,

CTpeMI/ITC}I K Hy.]'IIO.

yMeHBH_IaeTCH;

Hccnenyst moBepXHOCTHOE HATSKEHHE BOJIHBIX PACTBOPOB MOJIIPHBIX OPraHUYECKUX BEIIeCTB, Tpayde
YCTaHOBUJI MPABUJIO: B JTFOOOM FOMOJIOTMYECKOM PSATY MPHU MAJIBIX KOHIIEHTPALUAX YIJINHEHHE
yrieBogopoaHon nenu Ha CH, — rpynny yBer4rBaeT MOBEPXHOCTHYIO aKTUBHOCTh B:

1-2 paza

3-3,5 paza

4-5 paza

[Ipu norpy>keHnuu TOHKOTO Kalujuisipa B HECMaYUBaEMYI0 JKUJKOCTh MPOUCXO/IUT:
OITyCKaHUE YPOBHS KUJKOCTH B KaWLISIPE;
MOJIHATHE YPOBHSI )KUJKOCTH B KaMIUISIPE.

B 3aBucumocTy OT 3HaYEHUI paBHOBECHOT'O KPAaeBOTo yria § pa3inuyaroT TpU OCHOBHBIX BHUJA
cmaunBaHud. KakoMy Buly cMaunBaHHsl COOTBETCTBYET 3HAUEHHME KPACBOT'0 yIila JIEXKAIIEro B UHTEpBaje
180° >0 >90°:

HecMauuBaHKE (TUI0X0€ CMAuMBaHUC);

CMaurBaHUE (OTPAaHUYEHHOE CMAYHBAHHE);

ITOJTHOE€ CMAaYyUBAHHE.

BemecTBa, 1o0aBneHne KOTOPBIX K pACTBOPUTENIO CHUYKAET MIOBEPXHOCTHOE HATSKEHUE, TPUHSATO
Ha3bIBATh:

MMOBEPXHOCTHO-aKTUBHBIMU BEILIECTBAMU;

MMOBEPXHOCTHO-HEAKTUBHBIMU BEILIECTBAMM.

K MMOBCPXHOCTHO-AKTUBHBIM BCIICCTBAM OTHOCATCA:

HCOPTraHNYCCKUEC DJICKTPOJIUTHI — KUCJIIOTHI, METOYM U COJIM.

OpPraHN4Y€CKUC COCANMHCHU A, COACPIKAINNEC IMOJIAPHBIC I'PYIIIBI, — CIIUPTHI, )KUPHBIC KHUCJIOThI, aMUHEI,
MBblJIA.

Kakoe 13 yka3aHHBIX ypaBHEHHUI HCHOIB3YETCs Ul pacyéTa BEIMYMHBI aICOPOLIMU HA TPaHHIIE pa3jiena
pactBop-raz?
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a) F__g.do-

RT dc
6) rzrmax' C
C+4
B) {ZKcl/n

m

I'mapoduiibHOCTE TOBEPXHOCTH CIIEYET XapaKTEPU30BATh 10 OTHOLICHUIO TEIUIOT €€ CMauuBaHUs BOJOU
g, v 06eH3010M ¢, . JIng ruipopuIbHON TOBEPXHOCTH:
a) i <1

q,

6)ﬁ>1
q,

Omnpenemute sHepruto I'm66ca G, moBepxHOCTU Kamedb TymaHa Maccod m=4r mpu 293 K, ecmu

MMOBEPXHOCTHOE HATSKEHHWE BOABI o = 72,7 MJK/M?, TIIIOTHOCTH BOJIBI £ =0,998 /e, JIUCIIEPCHOCTD

vactur, D =50 mxm .

87,41 Jix
95,32 JTx

PaccuuTaiiTe mOJIHYIO0 MOBEPXHOCTHYIO SHEPTHIO 5 T' 3MyJIbCHH O€H30J71a B BOJE C KOHIEHTpauuei 75%

! npu rtemneparype 313 K. IlmotHocts GeH3oma IIpH 3Toif

(mMacc.) u pucnepcurd D =2 MKM
temneparype p = 0,858 T/cM’, mHOBepXHOCTHOe HaTshkeHne o =32,0 MJDK/M?, TemmepaTypHBbIH
K02(()UIUEHT TTIOBEPXHOCTHOTO HaTsxeHus 6ensona do /dT = —0,13 mIlx/m* K.

7,53 JIx

3,81 JIx

PaccuntaiiTe qaBIeHHe HACHILEHHBIX MAPOB P HAJ KallIAMU BOJBI C JUCHepcHOCThI0 D = 0,1 uM ! npu
temneparype P, =2338 Ila, miotHocTs BOombl p = 0,998 r/cM’; MOBEPXHOCTHOE HATSKEHHME BOIBI
o =727 mJIx/M>.

2875 11a

3042 ITa

JIBe BepTUKaJIbHBIC MapaUIeNbHbIE TJIACTUHKA YaCTUYHO TOTPYXKEHbI B KUAKOCTh HA PACCTOSHUHU
d =1wmm apyr ot apyra. Yroa cmauuBanus 6 miactuHok cocrasisieT 30°. [TOBEpXHOCTHOE HATSHKCHUE
KHUOAKOCTH O = 65 Mﬂ)K/Mz, Pa3HOCTh IJIOTHOCTEH JKUIKOCTH M Bo3ayxa Ap =1 r/em?. Paccumraiite
M30BITOYHOE JABIICHHWE B JKUIKOCTH M CHIY B3aMMHOTO TPUTSHKEHUS TUIACTHHOK, €CIH HUX pPa3Mephl
COCTaBIISIOT 5%X5 cM.

205,4 I1a; 2,4 H.

113,1 I1a; 0,28 H;

B Bo3nmyxe, comepxkariem mapbel BOAbI, oOpaszyercs Tymad mpu temmeparype 270,8 K (koaddummeHT
nepecsilieHus y paseH 4,21). PaccunTaiite KpuTHUECKUI pa3mep sfep KOHACHCAIMHM M YUCIO MOJIEKYII,
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coziepKamuxcs B HUX. [IOBEPXHOCTHOE HATsKeHHE BOAbl O =74 MJIx/M%, MONBHEI 00BEM BOBI
v, =18-10° m*/moms.

0,824 uMm; 78

1,242 uwm; 200.

Paccuwnraiite paboty aaresun W, prytu k crexiy npu 293 K, ecnu usBecteH kpaesoit yron 6 =130°.

[ToBepxHOCTHOE HaTskenue prytu o =475 mJlx/m>. Haiiaure kod>pduIMEHT pacTeKaHUs B PTYTH TI0
MOBEPXHOCTHU CTEKIIA.

232 MJIx/m?; — 839 mJIx/M>.

171 mIx/m%; =779 mJTx/Mm2.

[ToBepXHOCTHOE HATsKeHHe OyTaHONA ¢ KOHLEeHTpaluei 4,52-107% kmMomns/M> B cucTeMe BOjia-TeNTaH MpH
20°C pasHa 4,0-102 JIx/m>. C yBemuMdeHHEM KOHIEHTpamuu OyraHoma g0 8,1:107* kmoms/m’
IOBEPXHOCTHOE HATSKEHHE M3MEHMIOCh 10 3,48-1072]Ik/M?. BBIUMCIMTH MOBEPXHOCTHYIO aKTHBHOCTh
CHUpTa B JAHHOM MHTEpBaje KOHLEHTPALUH.

14,5-1073 JIx-M/MOIB;

20,5-10 Ix-M/MoTb.

[ToBepXHOCTHOE HATSKEHHE BOJHBIX PAcCTBOPOB MACISHOM W BajlepuaHOBOM Kuciaor mpu 35°C
COOTBETCTBEHHO paBHO 58,5107 u 30,0-107 JI/m>. KoHLEHTpamuu pacTBOPOB KHCIOT OJMHAKOBBI H
coctaBnsior 4,0-107° kmons/M>. OmnpenenuTs MOBEPXHOCTHYIO AKTUBHOCTh KHCIOT, YCTaHOBHUTH,
cobmomaercs nu mpaBwio Jlrokno-Tpayde, paccuuTaTh TMOBEPXHOCTHYIO AaKTUBHOCTH KalpOHOBOM

KHCIIOTBI TO! K€ KOHLEHTPAUuu (O o = 72,75 107 Tx/M2).
g,(macn.) =3,56; g, (Banep.)=10,68; g, (xanp.) =32 Jlx M/kmoub, S =3,002.
g,(macn.) =5,49; g (Banep.)=15,68; g, (xanp.) =52 Jlx -M/kmonb, f =5,03.

Paccuwnraiite agcopbumio azora B cm’/z Ha cmoge nmpu 90°K (mpuBeneHHBIX K TemmepaType 20°C u
nasieHuto 760 mm pm. cm.) no ypaBHeHuto JIaHrMIOpa, eciu JaBieHue a3oTa paBHO 13 wmm pm. cm. u 5
mm pm. cm., [',=38,9, a b=6,41.

4: 25 cm’/e.

3; 17 em’/e.

Ha ocHoBaHuM gaHHBIX afcopOIMu OEH30MHOM KUCIOTH U3 OeH301a Ha yriie pu 25 °C onpenenure
rpadMYeCKUM METOJIOM KOHCTaHTHI B ypaBHeHUH DpelHmxa.

PaBHOBECHas1 KOHLEHTpALIUS

2 11
CH3COOH, mmons/mn 0,006 | 0,025 | 0,059 | 0,118

=, Mo/ 044 | 0,78 | 1,04 | 1,44

3,4;04.
5,4;0,8.
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Haiimure paBHOBECHYIO KOHIIEHTpAIMi0 OCH30MHOW KHCJIOTHI B O€H30Jie, TP KOTOpod 1 eyris
ancopoupyer 0,0792 26ensoiinoii kucnoTel. KoHcTanThl B ypaBHeHMH DpeiHIINXa HUCHOIB3YHTE U3
MpEeabIAYIIEH 3a1a4u.

0,2658 mmoav/cm’.

0,0158 mmonv/ci’.

[Tpu uzydyenuu agacopommu oxcuaa yriepoaa (1) Ha yrie OpUTH MOTYYeHBI CIASAYIOIINE TaHHbIE:
P,cm pm. cm. 7,3 130,4|54,0]88,2

x

—oenle 234784119165
Onpenenure rpagueCKUM METOJIOM KOHCTAHTHI B ypaBHeHUH DpeiiHumxa.
0,51;0,787.
0,83; 0,912.

I'paduueckum myrem Haiinute B ypaBHeHHH DpeiiHAIMXa KOHCTAHTHI Ui aICOPOLIMY IPOITMOHOBOM
KHMCIIOTHI | T yIisl, MONb3ysICh CAEAYIOIUMU JaHHBIMU:

Hauanbnas koHIEHTpanus, 0,030 | 0.120 | 0.460 | 0.66
MO/

PaBHOBecHast KOHIICHTpAITHS, 0.004 | 0,061 | 037 | 0.54
MOAB/T

0,25; 0,54.
0,15;0,32.

Onpenenure rpaduyecKuM METOAOM KOHCTaHTHI [« U bB ypaBHeHuu JI3HrMIopa 1i1s ancopOruu
YKCYCHOM KHCJIOTBI U3 BOJHOTO PaCTBOPA KUBOTHBIM yrjieM Ipu 25°C, UCXO0As U3 CIEIYIOMNUX TaHHBIX:

PaBHOBeCHas! KOHIICHTPALIHS
CH3COOH, 0,031 | 0,062 | 0,268 | 0,882
MMONB/MIL
I', mmonw/2 0,624 1,01 1,91 2,48
2,7, 0,105.
3,7; 0,305.

[Tpu uzyuenun agcopOIu 6poma yriéM U3 BoJIbl ObUIM MOTYUYEHBI CASIYIOIUE TaHHbIE!
C, monv/mn 0,00259 | 0,00669 | 0,01708 | 0,02975
I', mmonw/e 3,10 4,27 5,44 6,8
Onpenenute KOHCTAHTHI [« 1 bB ypaBHeHUU JIPHrMIOpa Tpa@uECKUM METOJIOM.
6,81; 0,00324.

7,81; 0,043.
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BLIYMCIUTG BENTMYMHY aAcOpOIMH a30Ta cmofoil mpu TemmepaTtype 90°K B cw’/2 (MpHBEIEHHBIX K
temneparype 20 °C u gaBienuto 760 mm pm. cm.), ecid naBieHue azota paBHoO 23,8 mm pm. cm., I'w =
38,9 cm’/z, b=6,41.

30,6 (ca’/2).

40,5 (ca’/2).

Ha ocHOBaHUM ONBITHBIX JaHHBIX TPapUUEeCKUM METOJIOM PaCCUUTATh KOHCTAHTHI |« U OB ypaBHEHUH
JIbarMiopa asns aacopOUuu MypaBbUHOM KUCIIOTHI M3 BOJAHOTO PACTBOPA yTIiIeM:

I', mmonw/2 0,124 | 0,186 | 0,238 0,267
PaBHOBECHAs KOHUEHTpALIMA,

0,002 | 0,005 0,014 0,055
MMOAb/2

0,278; 0,0025.
0,487; 0,0252.

TecTbl KO BTOPOIi py0eskHOI aTTeCTALIMOHHOI KOHTPOJILHOI padoTe (IIK-1)

Tema: «Ko/utonaHo-aucnepcHbIe CHCTEMbI M OBEPXHOCTHBIE SIBJICHUS»
I 610K

BcraBbTe mpomymienHoe BeipaxkeHue: « TOHKuM cioi, 00pa3yromuics Ha MOBEPXHOCTH pasjenia AByX (a3
13 NPOCTPAHCTBEHHO Pa3/IeNEHHBIX JEKTPUUYECKUX 3aPsI0B IPOTUBOIIOIOKHOTO 3HAKA, HA3bIBAETCA ...»
CJIOEM C MOBBIIIEHHON BSI3KOCTHIO

THJIPATHON 000JI0UYKOM

MOTPAaHUYHBIM CIIOEM

aJICOpOIIMOHHBIM CJIOEM HEMOHOTeHHBIX [IAB

JIBOMHBIM 3JIEKTPUUECKUM CIIOEM

VYkaxuTte BEpHOE YpaBHEHHUE DUHILITEHHA JJ1s1 BA3KOCTH AUCIEPCHBIX CUCTEM:
n=mn,(1-ap)

1, =1n(1+ap)

n=n,(1+ap)

n=1,(1+9)

n =1, +ap)

VYkaxure npaBUIbHOE ypaBHEHHE DHHIITEHHA 11 K03 duumenta nuddysun D (7] —BSI3KOCTb Cpeasl; ¥
— pailyC YaCTHII):

p_2(p=p)g
RT
_6amrN,
RT

D
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p=_RT
67N ,

VYkaxure siBIeHUE, HAOII0Aao1Ieecs IPYU HApyILIEHHH CEAMMEHTAlMOHHON YCTOMUMBOCTH CYCIICH3HH,
BEIIIECTBO YAaCTHUI] B KOTOPBIX UMEET OOJIBIIYIO MJIOTHOCTh, YeM JUCIIEPCUOHHAS Cpea:

MeNTH3anus

OCeJJaHUE YaCTHI]

KOaJIeCLIEHIUS

BCIIJIBIBAHNE YACTUIL

KOaryJsius

Kakoii Benn4nHbl He XBaTaeT B 3HaMeHatene ypaBHeHust CTokea | _ 2 (p-py)g ?
9

BSI3KOCTU CPEJIBl 7
BBICOTHI CTOJI0A CYCTICH3UH /1
MacChl YaCTHIIBI /1

MAacChl AUCTICPCUOHHON CPEIIbI Mic
0o0béMma cycnieH3uu V

Kakoe ontrueckoe siBieHre HanboJiee SAPKO MPOABIISACTCS B KOJUIOUWIHBIX cucremax?
CBCTOIPCIIOMIICHHUC

OTpPaXXCHUC CBCTA

JJIOMHUHCCHCHIIUA

CBCTOPACCCAHUC

CBETOIIOIJIOIICHUEC

UTo0 U3 NepeUrCICeHHOr0 HE XapaKTEPHO JJIs CYCIIEH3U?
MYTHOCTh

TBEpAbIE YaCTUIbI TUCTIEPCHOM (a3bl
CeAMMEHTAIlMOHHAsl HEYCTOMYNBOCTh

onaJIeCLEeHIIH

GbAoKyISIIHS

OMYJIBCUHU — 3TO AUCTICPCHBIE CUCTEMBI, B KOTOPBIX:

J® tBépnag, a IC xuakas

J® razosas, a JIC xuakas

nucniepcHas ¢aza ([IP) u nucniepcuonnas cpena (C) TBépapie
D u 1C xuakue

J@ xunkas, a JIC tBEpnas

3aKOHUYUTE OIpeneIeHUE: « IMYJIbCUS C KAIUISIMU HETIOJSIPHOM KUIKOCTH B IOJIIPHON CpeJie Ha3bIBAETCS
AMYJIbCUCI»

paz0aBieHHON

NpAMOi

KOHIEHTPUPOBAHHOMN

KEIATUHUPOBAHHOU
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oOpaTHO#

Bceraspre nponymieHHoe ¢i10BO: «II0BEpXHOCTHO-aKTUBHOE BELIECTBO, BBOAUMOE B OMYJIbCUK IS
MIpUJaHUs €l arperaTUBHON yCTOMYMBOCTH, HA3bIBACTCS »

3MYJIBIaTOPOM

IIPOIIEJUIEHTOM

COJIIOOMITU3aTOPM

KOaryJisiTopoM

MENTU3aTOPOM

3akoHunTe (GOPMYIHUPOBKY MpaBmiia baHkpoTa: «3MyIbraropbl CTaOUIN3UPYIOT SMYJIBCUU 1-TO THIIAY»
ruapodoOHbIC

am(oTepHbIe

ruApOoUILHBIE

oJieo(UIBLHbBIE

VYKa)KuTe BEIIeCTBO, SABISAIONIEECS CTA0MIN3ATOPOM MPSMOM SMYIbCUU:
oJieaT Kauus

HUTpAT HATPUS

cTeapar KajibIus

XJIOpUJ HATpUs

0JieaT KaJIbLIUs

Kakoe cBOICTBO HE XapaKTEPHO JI MOPOIIKOB?
CIOCOOHOCTH K TPaHyIMPOBAHUIO

CBIITy4ECTh

ruipooOHOCTh

onaJieCLEeHIIH

B3PBIBAEMOCTD

BcraBbTe mponymieHHOE CI0BO: «JIBIKEHHE YacTHI] a9p030JIsl IO BIUSHHEM TPaIMeHTa TEMITePaTyphI
Ha3bIBACTCS »

TepModope3omM

aneKTpodope3om

Karagpope3om

dotodopezom

dorodopezom

Kaxoit mporiecc OTBETCTBEHEH 3a OCe/laHre TTBUTH Ha XOJIOAHBIX TTOBEPXHOCTAX? TepModope3
TEPMOIPEIUIUTALINS

KoaJecLeH s

dbnoramus

dotodopes
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BcraBbTe mponymieHHoe ci10Bo: «HarmpasiieHHOE ABIKEHHE 3apsHKEHHBIX MUKPOYACTHUIL B KUIAKOU
(BoziHOM) cpefie O JSWCTBIEM BHEIIHETO AIEKTPUYECKOTO TIOJIST Ha3bIBACTCS »

AIIEKTPOOCMOCOM

s dextom lopHa

aneKTpodope3oM

s dexrom Kpunke

AJIEKTPOIH30M

3aKOoHUHTE omnpenesieHne: «MeToa OUYMCTKU KOJUTOMIHBIX pacTBOPOB OT NMPUMECE, OCHOBAHHBIN Ha
HEOJIMHAKOBOM cKopocTH Audy3un yacTHIl pa3HbIX pa3MEpPOB Yepe3 MOITyIPOHHIIaeMY0 MeMOpaHny,
Ha3bIBACTCH ...»

ajcopOuumeit

draoranueit

IUaIN30M

nenTusanuei

yIbTpaQuIbTpaHeH

Kak Ha3bIBarOTCS MOHBI AIEKTPOIIUTA, aJICOPOUPYIOIINECS HETIOCPEACTBEHHO Ha KPUCTAJUINYECKON
TBEPAON NOBEPXHOCTHU U NMPUAAIOIINE €l JIEKTPUUECKUN 3apsn?

KATHOHBI

MPOTHBOMOHBI aZICOPOIIMOHHOTO CIIOS

MPOTHUBOMOHBI AP Y3HOTO CII0sT

AQHUOHBI

MMOTEHITNATI00Pa3yIONINe HOHBI

Kaxk Ha3piBaeTcst 351€KTPOIHUT, HOHBI KOTOpOTo 00pa3ytoT JI9C y moBepXHOCTH YaCTHUIl AUCTIEPCHON (Da3bl
1 KOTOPBIN NPUIAET arperaTUBHYIO YCTOWUMBOCTD KOJUIOMIHBIM pacTBOpam?

KOaryJjsiTop

azicopOeHT

0CaJuTelNb

cTabmim3aTop

(dbnoTtopeareHt

Kaxk nHa3piBaeTcst TBEpast OCHOBA MUIIEIUTBI JTHOPOOHOTO 3071517
arperar

YJacTHIla

STIPO

MHUIICIIIa

rpaHyjia

3akoHunTe onpeneneHue: «ClMnaHue YacTUll TUCIIEPCHON (a3bl B KOJUIOMIHBIX CHCTEMAX,
MIPOUCXOISIIEE TIPU MX CTOJIKHOBEHHSIX B pE3yabTaTe OPOYHOBCKOTO JIBUKCHUS WM TIEPEMEIITBAHHUS,
Ha3bIBACTCA ...»

ajcopOuumeit

KOre3ueu
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aaresuei
KOaryiasiuuein
nenTu3anuei

VYkaxxuTe Ha3BaHWE MUHUMAJIbHOW KOHLICHTPALUU JIEKTPOJIUTA-KOATryJIATOPA, BEI3BIBAIOIICH SIBHYIO
KOAryJisiliio KOJJIOUTHOTO pacTBopa:

npenen KoaryJssiuu

KOaryJvupyroIias CiocOOHOCTh

KoaryJiaupymoouiee 1eMcTBue

IOpOT KOaryaaun

KpUTHYCCKAas KOHIICHTPpal s

VYKakuTe NpaBUIbHOE ypaBHEHHE AJIsl BBIYMCICHUS opora Koarymsiuuu y (Cox — KOHLIEHTpaIHs
IEKTPOJIUTA-KOATYIIATOPA, Vox — 00BEM IEKTPOIHUTA- KOATYIATOPA, Viom — 00BEM KOJUIOMIHOTO

pacTBop)
s
e,
CV,
TTC
C,
AR
_ V.
T
CJV,
VotV

3akonunte hopmynupoBky npasuia Llymneie — [Mapan: «Koarynsmuio KOUIOUTHOTO PacTBOpa BHI3BIBAIOT
T€ MOHBI DJIEKTPOJINTA, 3HAK 3apsiia KOTOPBIX MPOTHBOIIOIOKEH 3HAKY 3apA/a ....; KOaryJupyrolee
JIEHCTBHE NOHA TEM OOJIBIIE, YeM OOJIBIIE €T0 3apsI»

arperara

IMPOTUBONOHOB

sanpa

TpaHyIIbl

MULEILTBI

YKaxute KaTHOH, 00J1aIal0IUi HAaMOOJIBIIIMM KOATYJIUPYIOUTUM JCHCTBUEM:
Ca*"

Mg2+

K+

Na*

AP+

Kaxk Ha3piBaeTcst TeMnepatypHblii HHTEpBaJl, B KOTopoM amopdHoe BMB nepexoaut u3
BBICOKO?JIACTUYECKOTO B BSI3KOTEKY4€e COCTOSIHUE U 00paTHO?
TeMIeparypa IiaBJIeHus
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TeMIepaTypa UCIIAPEHUS
TeMIepaTypa 3aMep3aHus
TeMIIepaTypa CTCKJIOBaHHS
TeMIepaTypa TeKy4ecTu

3akoHunTe GOPMYITHPOBKY: «YBennueHne o0bEéMa (Macchl) MOJTUMEPHOTO 00pas3iia B pe3ysIbTaTe

MTOTJIOIICHUS! HU3KOMOJIEKYIISIPHOU KUJKOCTH MM €€ Iapa Ha3bIBAETCS »
HaOyXaHHEeM

THUKCOTPONUEH

CUHEPE3UCOM

3aCTyJHEBAHHEM

KoalenBamnuen

Kaxk Ha3wiBaeTcs siBjieHUE yMEHBIICHUS 0011ero 00béMa cucteMsl pu Habyxanuu BMB?
3aCTyJHEBaHUE

TUKCOTPOITHUS

KOHTPaKITUS

COIOOMITH3AITIS

KoarepBarms

Kakoit ¢axTop Biusier Ha KOH(OPMAIIHIO MOJICKYJIBI OerKa:
MU3MCHEHHE TaBJICHUS

pH cpenpr

nepeMennBaHme

MU3MEHEHHE KOHLICHTPALIH

MOHIKEHHE TEMIIepaTyphl

YKaxxute CBOUCTBO, OTJIMUArOLEe pacTBOPbl BMB 0T KOJIJIOMIHBIX pacTBOPOB:
CIIOCOOHOCTH K KOAIEpBaIlUU

CIIOCOOHOCTH K THAIIU3Y

Majasi CKopocTh tuddy3un

Majioe€ OCMOTHYECKOE 1aBJICHUE

OITAJIECLICHIIVS

Bri6epute ypaBaenue lllTayauarepa muist BS3KOCTH pacTBOPOB TOJTUMEPOB:
My = KMC

My =KM
Mo = KM*®
Mo =MC
Mo =KC

Kakoe BMB M0XHO OTHECTH K MOJIMAJIEKTPOJIATAM?
6enox

46



KayqyK
Kpaxmail

OCJII0JI03a
ITOJIN3TUIICH

BcraBbTe mponyiienHoe BeipaxkeHue: «3Hauenue pH cpenbl, Ipu KOTOPOM YMCI0 HOHU3UPOBAHHBIX
OCHOBHBIX TPYIII B MOJICKYJIe O€JIKa paBHO YMCITy HOHU3UPOBAHHBIX KUCIOTHBIX TPYIII, Ha3bIBACTCH ...)»
SKBUBAJICHTHOH TOYKOM

O0ydepHoit EMKOCTBIO

H303JIEKTPUYECKUM COCTOSTHUEM

M302JIEKTPUYECKON TOUKOU

KOHCTAaHTOM JUCCOIIHAITHN

VYKakuTe CXeMaTH4ecKoe CTPOSHHUE MOJIMHOHA OelKa B IIETIOYHOH cpejie:
NH;3" -~ R - COOH

NH; -R -COO

NH;" —R - COO™

VYkaxkuTte HarpaBlieHHE JBIKEHUS ITOJMHUOHOB JKeJNaTHHa MpH aekTpodopese, eciu ero UOT 4,7, a pH
cpenst 4,07

K KaTogy

K aHOZy

HepeMeIleHHe OTCYTCTBYET

YKaxuTe MEeTo, KOTOPHIM MOXKHO omnpenenuTs UOT 6enkos:
METO/] HaOOJIBIIIETO AaBJICHUS MTy3bIPHKOB BO3TyXa
ANEKTPOPOPETUICCKUI

CTAJIArMOMETPUYECKUI

METO/ MMa/Ial0IIero MapuKa

(dboromeTpUUECKHii

Kakoii n3 nepeunciaeHHbIX METO/I0B HE UCTIONB3YeTCs AJIs ONpPEeesICHUs] U303JIEKTPUUECKON TOUKU
6enkoB?

(dhoTomeTpuUeCcKuit

110 CKOPOCTH 3aCTYJAHEBAHUS

IO MOJTHOTE BBICATTHBAHUS

BUCKO3UMETPUYECKUN

ANEKTPOPOPETUICCKUI

Kak Ha3bIBaeTCs BBIICIICHUE BBICOKOMOJICKYIIIPHOTO BEIIECTBA M3 PAcTBOPA IMyTEM BBEJICHUS B PACTBOP
JPYTOT0, XOPOIIIO PAaCTBOPUMOTO BeliecTBa?

COJTFOO I3 AL

KOAryJIsIus

BBICAJIMBAHNE

¢baoranus
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BBICBOOOXKIEHHE

BriGepute noH, Haubosee MOJHO BHICATTUBAIOIINN OCIKH:
SCN™

Cs"

I

Na*

S04

BcraBbTe mponymieHHoe ci1oBo: «Beiaenenue u3 pactBopa nojauMepa HoBOH XKUAKON (a3sbl,
o0oraimieHHOH MOIUMepoM, (B BHI€ MEITKUX Karleib), Ha3bIBACTCA. ...»

KOHTpaKIUeH afgcopOrmeit

KOaryiasiuuein

KOaJIECIICHIINEN

KoarepBaluen

VYKaxuTe HOH, NPEMSITCTBYIONIMI 3aCTy/IHEBaHUIO pacTBOpoB BMB:
Ca2+

SO4*

NOs3~

Na*

SCN™

Uto 3amemIsieT CKOPOCTh 3aCTyAHEBAaHUS pacTBOpoB BMB?
MOHMKEHUE TeMIIepaTyphbl

MOBbIILIEHUE KOHLIeHTpanuu BMB

TpHUCyTCTBUE HOHOB SO4*~

npuCcyTCTBHE HOHOB Na”

nepeMenInBaHme

Kak Ha3bIBarOTCS CTPYKTYPHPOBAHHBIE TOMOT€HHBIE CHCTEMBI, COCTOSIIME U3 MTOJUMEpPa B PACTBOPUTEIIS?
KOaryJisiThl

JKEeJTaTHHHPOBAHHBIC SMYJIbCHH

CTYIHU

COTIO0OMIN3ATEI

rciin

3akoHuute onpenenenue: «CTpykTypooOpa3oBaHue, IPOUCXOIAIIEEe B TUCTIEPCHBIX CUCTEMaX
(KOJUTOMJTHBIX pacTBOpPax, CyCHEH3MUsX, NacTax U Jp.) B pe3yJibTaTe YaCTUYHOMN KOaryJsliuu 1
IPUBOASIIEE K 00pa30BAHUIO IPOCTPAHCTBEHHOIO KapKaca U3 TBEPABIX YaCTHUL, HA3bIBAECTCA. .. »
3aCTyIHEBaHUEM

CHUHEPE3UCOM

KOaryiasiuuein

TUKCOTPONUEN

rejaeo0pazoBaHUEM
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Kak Ha3pIBaroTCs renu, MOTEpsABLINE KUIKYIO IUCIIEPCUOHHYIO CPEly B PE3YJIbTATE BHICYIIUBAHUS?
JIMOTen

TUAPO30JIU

JINO30JIH

a’po30Jn

KCEpOorenu

Uto Takoe TUKCOTpOnus?

CIIOCOOHOCTH CTPYKTYP MOCIIE MEXaHHUECKOTO PAa3pyLICHHsI CAMOIIPOU3BOJILHO BOCCTAHABIMBATHCS
yYMEHbIIeHHE 00bEMa TucnepcHoOn (a3bl

BBINPECCOBBIBAHUE pacTBOpUTENs u3 Habyxiero BMB

nporecc HaOyxanust BMB

resieo0pa3oBaHue

Cunepesuc — 310:

yMeHbIlIeHne 00bEMa U BBHIITPECCOBBIBAHMSI CPEABI U3 AIIACTUYHOTO CTYIHS
BbIIesieHne BMB nog aeiicTBUEM OPraHMYECKOr0 paCTBOPUTENS
YMEHBIICHHE 0011ero 00béMa CUCTEMBI IIPU HAOyXaHUU

MepexXo CTYIHs B 30JIb

JIBHKeHUE MoJieKysl BMB non nelicTBueM 3JIEKTPUYECKOT0 TOKA

[TprurHON HECHMMETPUYHOTO CHIIOBOTO ITOJISI MOJIEKYJT B IIOBEPXHOCTHOM CJIOE SIBIISIETCHL. ..
TEIIOBOE JIBHKEHHE MOJICKYIT;

AIIEKTPOCTATUYECKOE OTTAJIKHBAHHE;

HECKOMIICHCHPOBAHHOCTh MEKMOJICKYJSIPHOTO B3aUMOJICHCTBHUS CO CTOPOHBI pa3HBIX (has3;
KpUBHU3HA IIOBEPXHOCTH paszena a3z

[To kakOMy IPU3HAKY KIACCUPHUIHMPYIOT AUCIIEPCHBIE CUCTEMBI Ha YJIbTPAIUCIIEPCHBIE,
MUKpPOTETEPOTCHHBIE U TPYyOOANCIIEPCHBIE:

0 CTETICHU JUCTICPCHOCTH;

10 arperaTHOMY COCTOSIHHIO JUCTIEPCHON (pa3bl v TUCTIEPCUOHHOM CPEIbI;

10 B3aMMOJICUCTBHIO JUCTIEPCHOM (pa3bl M TUCTIEPCUOHHON CPEIbI;

10 B3aMMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (ha3bl

[To kakOMy IPU3HAKY KIACCUPUIMPYIOT AUCIIEPCHBIE CUCTEMBI Ha THO(UIBHBIE U THOPOOHBIE:
10 CTENEHU AUCTIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO TUCTIEPCHOM (pa3bl U JUCTICPCUOHHON CpPEIbl;

10 B3aMMOJICUCTBHIO JUCTIEPCHOM (Pa3bl M TUCTIEPCUOHHON CPEIbI;

10 B3aMMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (ha3bl

[To xakomMy mpu3HaKy KiIaccu(GUIUPYIOT TUCTIEPCHBIE CUCTEMBI Ha CBOOOIHO- U CBSI3HOIMCIIEPCHBIE:

10 CTEIICHU AUCIIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO JICTIEPCHOM (ha3bl U AUCTIEPCUOHHOM CpeIbl;
10 B3aMMOJICHCTBHIO TUCTIEPCHOM (pa3bl M TUCTIEPCUOHHOM CpeJIbL;
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10 B3aMMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (a3bl

Kakoii pazmMep UMEIOT YaCTULIBI B YIIbTPAMUKPOTr€TEPOr€HHBIX (KOJUIOMIHBIX) CHCTEMAX?
107107 v

107° 1073 m;
107 - 107 m;
1077

Kakoii pazMep UMEIOT YaCTHUIIbl B MUKPOTE€TEPOTE€HHBIX CUCTEMAX ?

107-107 m;
10°-107 m;
10°-107 m;
107

Kakoe 13 npuBe1eHHBIX BBIPAKEHUH XapaKTepU3yeT MOBEPXHOCTHOE HATSKEHUE?

(8F/6ni)r,s,n i
(OF /0T)g.,;
(OU/08)sy i

B arMocdepe BoasHOTO mapa HaXOAUTCS KBapIIeBasi KIOBETA C MIIOCKHUMH CTEHKAMH M TOHKUHN KBapIEBbIHA
KanuJuIsp. HpI/I TMOBBIIICHHUU NABJICHUA ITapa KOHACHCALIUSA HAYNHACTCA

OJTHOBPEMEHHO Ha CTEHKAaX KIOBETHI M KAIHIUISPA;

BHauaje B KioBeTe (IIpy MEHBIIIEM 3HAYEHUH Ps);

BHaYaje B KallMJLUISIPE

Kunkocts Haxoautcs (1) B TOHKOM cMauymBaeMOM Kamwjuisgpe paauyca T; (2) B karute paguycar; (3) B
Makpodasze ¢ MIOCKOH MOBEPXHOCTBIO (7 = 00). Pacmonoxure 3TH CUCTEMBI B TMOPSAKE BO3PACTAHUS
AABJICHUSA HACBIIIICHHOI'O Iapa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

JIBa CTEKIAHHBIX Kanuuusgpa pamdyca 7; M 72 (5 <yp) 4YacTHYHO MOTPYXKEHbI B BOAdy. Bbicora
KalmWJUIAPHOTO MOAHATHUSA paBHA COOTBETCTBCHHO hl u ]’lz. Kaxkoe cooTHOIIEHE CIIpaBCAJINBO:

h, <h,;

h, > h,

hy = h,

Nmeem nByxdaszubie cucteMsl: (1) Boga/6en3omn, (2) Boma/rekcas, (3) Boga/anwimH. Pacnionoxkure 3tu
CUCTEMBI B PsAJI IO YOBIBAHUIO MEXK(PA3HOTO HATHKEHUS.

1>2>3;

2>1>3;
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3>2>1;
3>1>2

Pacrionoxxure qaHHbIe BEIIECTBA B PSII IO YOBIBAHUIO MMOBEPXHOCTHOTO HaTskeHus: (1) anwnuH, (2)
oenson, (3) Boaa, (4) rekcaH.

1>3>4>2;

4>2>1>3;

3>1>2>4;

3>1>4>2

Konnouaneie pacTBOpHl OTJIMYAKOTCA OT MCTUHHBIX CIEAYIOIIMMH OCOOCHHOCTSAMHU: A) OuYeHb cllabo
BBIPQ)XEHBl KOJUIMTAaTHBHBIE CBOWCTBAa; b) 3HaumTenpHO BBINIE CKOPOCTh IUG(GY3HUH PACTBOPECHHOTO
BellecTBa; B) pacTBopeHHOE BELIECTBO Pa3Ipo0JieHO 10 MOJeKyn (MoHOB); I') yacTHIBl KOJUIOMIIHO-
PacTBOPEHHOI'O BEIECTBA CIIOCOOHBI MPOHUKATh Yepe3 YIbTPATOHKONOPUCTBIE MeMOpaHsbl; /1) sBistoTCS
ONTUYECKN HEOJHOPOJHBIMU (pacceuBaroIlIMMU CBET) cpenamu; E) Bce KoTouHbIe PACTBOPHI SABIISIOTCS
TEPMOJIMHAMHYECKH HEYCTOMUMBBIMU HEPaBHOBECHBIMU cucTeMaMu. Kakue yTBEp)KIEHMs SBISIOTCS
MpaBUIbHBIMU?

1) BI'B;

2) AL

3) BI'A;

4) AT

Konnounaaeie pacTBOPHI SIBISTFOTCS TPOMEXKYTOYHBIMHE (TIEPEXOTHBIMHU) MEXKIY HCTUHHO TOMOTEHHBIMH U
WCTHHHO TETEPOTEeHHBIMH CHCTEMaMH, TaK KaK COYETAIOT B ceOe MpH3HAKH TeX W APYIHX: A) YaCTHIIBI
TUCTIEpCHOM (a3l ydacTBYIOT B TEIJIOBOM (OpOYHOBCKOM) IBIKEHHH;, b) KOJUIOMIHBIE pPacTBOPHI
OOHapYKUBAIOT KOJUTUTAaTHBHBIC CBOWCTBA; B) 4acTHIIBI KOJUTOMIHO-PACTBOPEHHOTO BEUIECTBA SBIISIOTCS
(ha30BBIMH YaCTUIIAMU, UMEIOT MMOBEPXHOCTh pasJiena ¢ OKpyxkarwiei cpenoit; ') TepMoaguHaMudeckue
CBOWCTBa KOJJIOMAHO-TUCTIEPCHON (a3pl (XMMHUYECKUH IOTEHIMAJ, IaBJICHHE HACBHIICHHOTO TMapa,
pPacTBOPUMOCTh U JIp.) 3aBUCAT OT pa3Mmepa ydacTull. Kakue W3 MepeurciIeHHBIX MPU3HAKOB OTJIUYAKT
KOJUIOUJHBIC PACTBOPBI OT UCTUHHO I'CTCPOTrCHHBIX cucreMm?

1)ABT;

2)AT;

3)ABI;

4)BI

B 1oBepXHOCTHOM CJ10€ paBHOAEHCTBYIOIIAsI CUIT MEKMOJIEKYJISIPHOTO B3aUMOAEUCTBYSL: 1) paBHa HYIIIO;
2) He paBHA HYJIIO; ¥ HampaBjeHa A) B Il1yOb (a3bl 10 HOPMAJIK K TIOBEPXHOCTH; b) TaHreHIMaIbHO
noBepxHocTU. OTBET BBIpa3UTE coYeTaHueM HUDPHI U OYKBBHI.

2A;

1b;

1A;

2b

B Kamumio BoJbI Ha IIOBEPXHOCTU KBApIEBOM IUIACTMHKH BHECEH THAPOXJIOPU/L J0AEMIaMMOHKS
[C12H2sNH3]Cl . B pesynbraTe mpon3oInio
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YMEHBILIEHNE KPAacBOr0 yIjla CMa4lBaHNUS;
BO3paCTaHHUE KPACBOIO YIJa;
KpaeBOU yroj HE U3MEHUIICA

3omp  Agl mnonyuen B3aumopeirictBueM AgNOs; u KI npu m30eitke KI. Kakoit wnon Oyzer
MOTEHIMATO0NPEETIIONUM?

1) Ag’;

2)T;

3)K';

4) NO3~

KaxoBbl BO3MOKHBIE IPUUMHBI BOZHUKHOBEHHUA J[DC Ha MOBEPXHOCTH YaCTHUI] TUAPO30Jid KpEMHE3EMA B
Bozc?

azcopOIMsl MOHOB CTabMIM3aTOpa

HMOHH3AIUS TTIOBEPXHOCTHOTO CIIOS

JOCTPaMBaHKUE KPUCTALUTHICCKON PEIISTKA HOHAMH U3 pacTBOpa

[Ipu mnomydeHun HMynbcuid TuUma "Macino B Boje" B KayecTBE CTAOMJIM3aTOPOB HCIIOJIb30BaHBI
ruApoxJiopua noaeurmiaMmonus. Kako 3Hak 3apsjia kameinb?

1) MONOKUTENBHBIH;

2) oTpULIaTENbHBIN;

3) Het 3apsna

K xakomy aekTpoay OyayT nmepemMeniaTbcsi MAaKpOMOJIEKYJIbI Oelika B KUCIIOH cpene?
1) k karony;

2) K aHOY;

3) He OyayT mepemMenarbes

[Tpu cuHTE3€ NMaTekca MOIUCTUPOIA B KAYECTBE CTA0MIIN3aTOPa UCTIONB30BAIH JOICHUICYIb(AT HATPHUS
C12H250S03Na. Kakoit noH OyeT moTeHIHAIONPEACTSIONIM?

)Na™;

2)Ci2H2507;

3)C12H250803~

I'unposons cynbdpuma meimbsika (I1I) momyden mpormyckaHueMm H30BITKA CEPOBOAOPOJA YEPE3 PacTBOP
MBIIIBAKOBUCTON KUCIOTHL: 2 HoAsO3 + 3 HoS = As»S3| + 6 HoO. 3apsig wactury Oyner

TOJIOKHUTENBHBIN (BClencTBUE ancopOiuu nonos HY);

OTpHUIATENbHBIN (BCencTBUE aacopOimu nonoB HS);

3apsi OTCYTCTBYET

I'uapozons xmopuaa xenesa (I11) monyden ruaponuzom FeCls mpu kumnsiuenuun pactBopa: FeCls + 3H,0
< Fe(OH);] + 3HCI. B pesynpraTe oOpasyercs MHMIICIIA, CTPOSHHE KOTOPOW MOKHO BBIPA3UTh
dopmynoit {m[Fe(OH)3] nFeO" (n-x)Cl'} xCl". Vkaxure COCTaBISIOIIME YaCTH MUIEUILL 1) sSapo
MUILIEIUIBL, 2) MOTEHIUATIONPEACIISIONINE HOHBI, 3) MPOTUBOMOHBI OT YAaCTHULIBI 10 TPAHULIBI CKOJIbKEHUS,
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4) npotusononsl muddysnoi wactu JIC. a) m[Fe(OH)s]; 6) xCI; B) (n-x)CI; 1) nFeO". Bapuants
OTBeTA!

10; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a; 3B 40

IM'uaposzons nomuaa cepedpa nomydeH o peakiuu: AgNO3z + KI = Agl + KNO3 B npucyTcTBUN H30BITKA
AgNO3. ®opMyia MATICIITBI 30J11 UMeeT BUJI (Y KaKUTE MPAaBUIbHBINA OTBET):

{m[Agl] nAg" (n —x)NO3} xNO3~

{m[Agl] nI (n—x)K'} xK*

{m[Agl] nNO; (n-x)Ag" }xAg"

UTo Ha3bIBAIOT TPaHUIICH CKOIBbKEHUS MTPU SIEKTPOKUHETUYECKUX SBICHUSIX?

IpaHuIly MeXAy aJAcOpOLUOHHBIM U TU(PPY3HOHHBIM CIOSIMU TPOTUBOMOHOB;

rpaHuIly, 10 KOTOpoi mpoxoAauT pa3pbiB [I9C npu TEmIOBOM IBUKEHUH YACTHIL;

rpaHuIly, IO KOTOPou mpoxoAauT pa3pbiB [I9C npu HAIOKEHUH BHEIIHETO 3JIEKTPUUECKOTO OIS,
rpaHuily paszaena ¢as.

Yro takoe 1) anexkrpodopes 2) 31eKTpoocMoc 3) MOTEHIHAT CeAUMEHTANNH 4) OTeHIUAN TeUeHUs? a)
TEYEHHUE KUAKOCTH B KaWJUIAPE MO ICHCTBHEM dIEKTpUUYecKkoro noJst; 0) BozuukHosenue D/C mpu
OCeJJaHNH YaCTHII; B) IBMKEHHE YaCTHIl JTUCTIEPCHOM (a3bl MO JeHCTBHEM IEKTPUUYECKOTO MOJS; T)
Bo3HUKHOBeHHE DJIC mpy T€UEHUH KUIKOCTH Yepe3 KaluUIIPHO- TTOpUcToe Teno. Beibepure
MPaBUJIbHBINA OTBET:

la; 20; 3B; 4r

1B; 2a; 30; 4r

10; 2r; 3a; 4B

Kakoii Buz umeer ypasHenue I'enbmronbia-CMOIyX0OBCKOT0, CBS3BIBAIOIIEE BEIMUNHY (-IIOTEHIIMANA U
CKOPOCTS 3J1eKTpodopesa (3nexTpoocmoca)?
gg,cH

Kak pacnonararoTcst B mpocTpaHCcTBE MPOTUBOUOHKI 110 Teopuu lItepHa?

paccesiHbl B MPOCTPAHCTBE HA HEKOTOPOM PACCTOSIHUHU OT TpaHMIIBI pazzaena ¢as, odpasys nuddy3Hblit
CJIO;

pacmoJIoKeHbI BOJIM3HM TpaHUIIbI pazjaena (a3, o0pa3ys IIOCKUI KOHACHCATOP;

YacTh NPOTHBOMOHOB HAXOJIUTCS BOJHM3M TpaHULBI pa3zaena ¢a3, o0paszys ajcopOLMOHHBIN CIIOH, 4acTh
paccesiHa B IPOCTPaHCTBE, 00pa3ys Auddy3HbIiA CII0i MPOTHBONOHOB

Yemy paBHa ¢ pexTuBHas TonmmHa 1uddy3uonHoro cios?

paccTosHUIO, HA KOTOPOM NoTeHUuan 1uh(y3noHHOTO €105 CHUXKAETCA 110 HYJIIS;
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PacCTOSIHUIO, HA KOTOPOM MOTeHIHaN JU(PHY3MOHHOTO CII0sI CHIXKAeTcsl B 6 pas;
paccTosIHUIO, HAa KOTOPOM MOTEHIMAT JU(PPY3MOHHOTO CIIOS CHIDKAETCs B 2 pasa;
PaccTOSIHUIO, HA KOTOPOM MOTEHIMAT JU(PHY3MOHHOTO CIIOSI OCTACTCSI TOCTOSIHHBIM

Kaxkoit noteHiman Ha3pIBalOT AIEKTPOKUHETUYECKUM?

MOTEHITMAJ Ha TpaHulle pa3zena das;

MMOTEHITMA Ha TPAHUIIE CKOJTBKCHHUS;

MOTEHITMAJ Ha TPaHUIIE aJCOPOIIMOHHOTO U TU()PY3HNOHHOTO CIIOEB;

noteHiman J{9C Ha pacCTOSTHUM OT TpaHUIlbl pa3zena a3, paBHOM 3P deKkTuBHOM ToNMHE TU( D Y3HOK
gactu J1DC.

Kakoii u3 nepeuncieHHbIX HOHOB 00J1a1aeT HanOoJbIei crnocooHocThio cxuMath J|9C B 3011e cynbdhuaa
cypbMslI (111) SbaS3, crabun3oBaHHOM HUTPATOM CYPbMBI?

1) Ca**;

2) Cl;

3) SO4%;

4) Na".

IToueMy npu Bo3pacTaHuu paguyca HOHOB, UMEIOIINX OJMHAKOBBIN 3apsa], ycuinBaercs cxarue J125C?
13-3a YMEHBILIECHUS I'MIpaTallui HOHOB;

13-3a BO3pAcTaHMsl IUIIOJIBHOTO MOMEHTA NOHA;

13-3a yBEJIMUYEHUS a1cOpOLMU HOHA;

13-32 YBEJIIMYEHHUSI KPUCTATIOXUMHYECKOr0 pagnyca HOHA

[Ipu kakux ycnoBusix Bo3MokHa cTpyktypa JI9C no I'enpmromnbiry?
IIPU BBICOKOM KOHIIEHTPALUU HHAU(PPEPEHTHOTO IIEKTPOIUTA;

6e3 100aBOK AJIEKTPOJIHTA;

HEBO3MOYKHA HH IIPU KaKHX YCIOBHUSX

Kaxoit anekTponuT Ha3bBatoT HHIAU(GGEepeHTHBIM?

OJIMH 13 NOHOB KOTOPOTO CIIOCOOEH TOCTPaMBaTh KPUCTALUTUIECKYIO PEIIETKY arperata MULEIUIBL;
HE COJIepIKaIui MOHOB, CIIOCOOHBIX IOCTPANBATh KPUCTAIUTHUECKYIO PEIIETKY arperaTa MUIeIUTbI |
W3MEHSTh MOBEPXHOCTHBIN MOTEHITHAT (o

HE CoJepIKaIInii HOHOB, oOpa3yromux auddy3ayro gacts J[IC

Kakoii 37eKkTponuT Ha3bIBalOT HeMHAUP(HEepEeHTHBIM?

COZIep KAl HOHBI, CHOCOOHBIE T0CTPaNBATh KPUCTAUTMYECKYIO PEIIETKY arperata MULEIUIbL;
CozIep Kaliii HOHBI, OTHONMEHHBIE C TPOTHBOMOHAMH MUIIEIUIBL;

HE COJeprKaIlliii HOHBI, CIIOCOOHBIE TOCTPAaNUBATh KPUCTAJUIMYECKYIO PEIIETKY arperarta MUIEIUIbL;
HE COJIeprKaIlNii HOHBI, BXOAALINX B MHULIEIITY 301

Kaxkoii u3 noHOB 001aaeT HauOobIIek cIIocoOHOCTRIO CxkuMath JIIC B 301e MnO», cTaOMIN30BaHHBIM
KMnO4?
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1)Ba**;
2)Cl;
3)S04%;
4)K*

Kaxkoit u3 nepeqnciieHHbIX HOHOB 00J1a1aeT HauMEHbIIel crtocoOHOCTRIO CxkumMath JIDC B 3ome Agl,
crabmm3oBaHHbEIM AgNO3?

1) Na™;

2) Cl;

3) SO4™;

4) Ca**

Kak m3mensiercss s¢¢extuBHas tonumHa auddy3Hoit yactu JDC mpu yBeNIWYEHHWH KOHIICHTPALUU
UHIU(DPEPEHTHOTO IEKTPOJIUTA B 00beMe BOTHOM (ha3bl (MTOBBIIICHMH HOHHOMN CHITBI)?

1) Bo3pacraer;

2) HE MEHSICTCS;

3) ymeHbIIaeTcs

Kakoe neiictBue okaszpiBatoT Ha [1D9C unanpdepeHTHbIe TEKTPOTUTHI?
MOBBIIAIOT (- MOTEHIUAT,

HE U3MEHSIOT (- MOTEHIIUAIT;

YBEIWYUBAIOT MOTECHIIMAJ TPAHUIIBI Pa3/iena;

CHUXAIOT (- MOTEHIIa

JlaTekc — 310

nByx(ha3zHasi JBYXKOMIIOHEHTHAsI CUCTEeMa-IMCIIepCUs MTOJIUMEpPa B BOIE;

nByx(dasHas TPEXKOMIIOHEHTHAsi CHUCTeMa-TUCIepCHs TMojuMepa B BOJE, CTaOMIM30BAHHAS
MMOBEPXHOCTHO-aKTUBHBIM BEILIECTBOM (3MYJIBIaTOPOM);

onHoda3Has CUCTEMa — paCTBOP MOJTUMEPA B BOJAHOU CpeJie, COAepIKAIEH IMYIbraTop

JInodhoOHBIEC KOJIIOUIHBIE CHCTEMBI TPUHIIUITUAIIEHO arperaTUBHO HEYCTOWYUBEI, IIOTOMY UTO
00JagaroT N30BITKOM CBOOOTHON SHEPTUH;

XapaKTEPU3YIOTCS BHICOKMM MOJIEKYJISIPHBIM CPOJICTBOM MEXKY TUCTIEPCHOM (Da30il M THUCTIEPCHOHHOM
cpenoi;

00pa3yroTCs B pe3ybTaTe CaMOIIPOU3BOILHOTO JAUCIIEPTUPOBAHHUS

.HI/IO(bI/I.HI:HBIG KOJUIOMAHBIC CUCTCMbI IPUHIUIIUAIIBHO arpC€raTuBHO YCTOP'IHHBBI, IMOTOMY 4YTO

o0pa3yloTcsi B pe3yibTaTe CaMOIPOU3BOJIBLHOTO IUCIICPTHPOBAHUS U XapPAKTEPU3YIOTCS BBICOKUM
MOJICKYJIIPHBIM CPOJICTBOM MEXY TUCIIEPCHOM (a3oi U JUCTIEPCHOHHON CPEIoi;

00JaaroT N30BITKOM CBOOOTHON SHEPTUH;

MUMEIOT IIPEIebHO BBICOKYIO AUCIIEPCHOCTh

Ha mnoBepxHOCTM 4dacTHIl AMCIEPCHOW (ha3bl TOIMCTUPOIBHOTO JIATEKCAa HMEETCs pPa3peKeHHBIN
ancopOuuonsslii cioit ITAB — nmaypara kamus (C11H23COOK). ArperatuBHasi yCTOMUMBOCTB JIaTekca
00ycCIoBJICHA ACHCTBHEM
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HMOHHO-3JIEKTPOCTATHYECKOT0 (pakTopa yCTOWINBOCTH;
THIIPaTaIllMOHHOTO (aKTopa;
CTPYKTYPHO-MEXaHUYECKOTO (pakTopa

Ot kakux (paKTOPOB 3aBUCUT KOHCTAHTA CKOPOCTH ObICTpoii Koarynsiun Ks
OT TEMIEPATYPhl U BA3KOCTH CPEJIbI;

OT TEMIEPATypPbl U BpEMEHU KOaryJsiluu;

OT BPEMEHH KOAryJIsIIUU U KOHLIEHTPAIMH1 YaCTHII

[Topor ObICTPOI KOAryNIALUU — 3TO KOHLEHTpAIus 31eKTpoiauTa (Csy), IpH KOTOPOH

CKOPOCTb KOAryJIsiLiuu NepecTaeT 3aBUCETh OT Cox;

MOTEHIMAJIBHBIN Oapbep OTTAJIKUBAHMS CTAHOBUTCS PABHBIM HYIIIO U BCE CTOJKHOBEHHUSI CTAHOBSITCS
3¢ EKTUBHBIMY;

CIpaBeJIMBBI 00a YTBEPKIACHUS

[Topor koarynsiuuy — 3TO HaUMEHbIIAsl KOHLIEHTPALUs dJIEKTPOJIUTA, ITPH KOTOPOM

CTAaHOBUTCS BO3MOXKHOM KOAryJsilus, T.K. MOTEHIHAIbHBIN Oapbep OTTaIKUBAaHUS CTAHOBUTCS MEHbBIIIE
SHEPTUM TEIJIOBOIO JBU)KCHHUS,

BCE CTOJKHOBEHUS YaCTHUI[ CTAHOBATCA Y (DEKTHBHBIMU;

CIpaBeTHUBBI 002 YTBEPKACHHUS

Kakoe 13 ontuueckux siBICHUI HEBO3MOXHO B KOJUIOMAHO-IUCIIEPCHBIX CUCTEMAX?
nudpakiys CBETa;

OTpa)XK€HHE CBETA OT MOBEPXHOCTH YACTHII;

MOTJIOIIEHUE CBETA

benblit 301p OcCBelIaeTCs MOHOXPOMATHUYECKUM CBETOM ¢ JiauHOM BOJHBI 400HM (cuHuit) u 700HM
(kpacHblif). B kakoM COOTHOILIEHUU HAXOATCS BEJIMYMHBI MyTHOCTHU?

Ta00 = T700

T400 > Tr00

Ta00 < T700

Kakoe 13 npuBeieHHBIX ONPEIEIEHU MyTHOCTH SIBJISIETCSI HEPABUIIbHBIM?

MYTHOCTh — 3TO BEJIMYMHA, OOpaTHasi TOJIIMHE CIIOs, IPU KOTOPOH MPOXOJAIINi CBET ocnalisercs B €
pas;

MYTHOCTb — 3TO BCJIMYMHA, YHUCJICHHO pPaBHAA norapmbMy OTHOIICHUA HWHTCHCHUBHOCTU MHNAaAAarOIICTO N
MIPOXOASIIETO CBETA YEPE3 PACCEUBAIOIIYIO CPENY;

MYTHOCTb — 3TO BEJIMYMHA, paBHAs HMHTEHCHUBHOCTHU CBETA, PACCESIHHOIO IO BCEM HAaINpaBiICHUIM
eauHuIeH 00beMa CHCTEMbI IPH MHTCHCHUBHOCTH ITa/IAlOIIETO CBETa paBHOM 1.

CortacHO ypaBHEHHUIO Pajiess MHHTEHCHBHOCTD PACCESTHHOTO CBETA BO3PACTAET MPSIMO MPOHNOPLIUOHAIBHO...
KyOy Iuamerpa 4acTuly;

KBaJpaTy JJIMHBI BOJHBI A/IAI0IIETO CBETA;

YHCIICHHOM KOHIICHTPALUU YaCTHII
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IIpumepsl OusIeTOB AJIs1 3a4eTa
no nucuuninHe «KossiongHo-qucnepcHslie coctosinus B npupoae» (ITK-1)

BUJIET Ne 1
1. OcHoOBHBIE 3a7auM KOJUIOMJHOM XMMHHM. KonnmyecTBEHHas XapaKTEPUCTHKA AUCHEPCHBIX CHCTEM.
Knaccudukanms mo pazmepy gactuil (AUCTIEPCHOCTH).
2. Peonornueckue CBOMCTBA CBOOOTHOAMCIIEPCHBIX CUCTEM. Y paBHeHUsT HploTOHA M DWHINITEHHA.
3. UtoOs1 Be3BaTh Koaryismuio 10 iz 301 ruapokcuna xenesa (I11),B kaxxmom ciydae morpedoBaioch
npuuthb: 7,6 ma 2 1 pactBopa NaCl, 11 .z 0,01 1 pactBopa NaxS04 u 13,5 mz 0,001 1 pactBopu K3 [Fe
(CN)s]. Onpenenure 3HaK 3apsaa 4aCTHUL] 30J11 U BBIYMCIUTE NOPOT KOATYJISILIUM KaXK0T0 3JIEKTPOJIMTA.

BHUJIET Ne2
1. Knaccudukamuss TucepcHBIX CUCTEM I10 arperaTHOMY COCTOSIHUIO (a3, 10 B3aMMOJICHCTBUIO MEXIY
YacTUIIAMU JUCTIEPCHOM (pa3, o CTETeHH B3aUMOJEHCTBUS TUCIIEPCHOM (a3bl C TUCTICPCHON CPEIoH.
2. Kuneruka OpicTpoii koarysaun. Teopust CMOTYXOBCKOTO.
3. BrnusHME KOHIICHTpAlMHM, TEMIIEpaTypbl M JJEKTPOJUTOB Ha 3acTyJAHEBaHWE kenaTuHa. [louemy
CTYJHHU — 3JIaCTUUHBIE, a FeIM — XpyHKue?

BUWIET Ne3
1. O6mas xapakTepUCTUKA KOJJIOUTHBIX CHCTEM U METOJIbI UX MOTYICHHUS.
2 O6pa3zoBanue J1M0POOHBIX JUCIEPCHBIX CUCTEM MPHU AUCTIEPTUPOBAHUM; MPOLIECCHI TUCIIEPTUPOBAHNS B
MIPUPOJIE U TEXHUKE.
3. KakoB MexaHW3M CcTaOWIM3aIlMU 3IMYJILCUN MOBEPXHOCTHO-aKTUBHBIMH BemiecTBamu? Pazbepure Ha
IpuMepe SMYJIbCHM THIIa M/B B MPUCYTCTBUM AMYJIbraTopa ojieara HaTpusl.

BUJIET Ne4
1. TToBepXHOCTHOE HATSKEHHE OJHOKOMIIOHEHTHBIX JKUIKOCTEH. [[MCriepCHOHHBIE U HEANCIIEPCHOHHBIC
B3anMojieicTBus. PaboTa Kore3uu.
2. Crabunuzanus sMyibcuid U oopamenue ¢as. [Ipunun noxdopa smynsratropoB. KoanecueHus.
3. Kakoe siBieHHe Ha3bIBaeTCS TUKCOTpOMHei? B Kakux KOJJIOMIHBIX cucTeMax oHO HaOmromaetcs? [lpu
KaKHX YCIOBUSIX?

BUJIET Ne5
1. Ctpoenne Mutiemibl ruipoGoOHOro 305151, BiausHue KOHIEHTPAIIMH U TIPUPO/IBI SIEKTPOIIUTA
(UG GepeHTHBIE 1 HeMHAUPGEPEHTHBIE TEKTPOIUTHI) Ha BETMUMHY U 3HAK 3apsAaa KOJUIOUTHBIX
YaCTHII.
2. Metoabl u3MepeHHs] TOBEPXHOCTHOTO HATSDKEHHS U CBOOOJHOW MOBEPXHOCTHOM SHEPTHM TBEPIBIX
Tell.
3. [losicHuTe MexaHu3M coitfoOuu3anuu. [ e B IpakTUKE UCTIOIB3YIOT TO sIBJICHUE?

BUJIET Ne6
1. 3aBUCHMOCTb IIOBEPXHOCTHOIO HATSKEHUs BOAHBIX pacTBOpoB OT KoHUeHTpauuu [IAB.
[ToBepxHOCTHAsE akTUBHOCTH. Y paBHeHHe [lInmkoBckoro. [IpaBuna /{roxno-Tpay6e.
2. CenMMEHTAIlMOHHAs U arperaTuBHasl yCTOMYUBOCTD AUCIIEPCHBIX CUCTEM.
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3. Hammmure dopmyny Munemisl 30id Homuma cepedpa, MOJYYSHHOTO TIPU B3aUMOJEHCTBUU
pa30aBIeHHOTO pacTBOpa Hoauaa Kaimus M M30bITKa HuUTpata cepeOpa. KakoB 3apsn Oymer umerhb
rpanyina?

BUWJIET Ne7
1. Bausaue wHanGGEepeHTHRIX W HEUHAUGOEPEHTHBIX DSIICKTPOJIUTOB Ha AJIEKTPOKHHETHUYCCKUN
noteHiman. CTpoeHrne Mumes rupoGoOHbIX 30J1eH.
2. @akTOphI arperaTUBHON YCTOMYMBOCTH JTUCTIEPCHBIX CHUCTEM.
3. Hamumure dopmyny wmunemtsl 301 Opommma cepedpa, IMOIYYEHHOTO TIPH  B3aUMOJICHCTBUU
pa30aBIeHHOTO pacTBOpa HUTpaTa cepedpa u30bITKOM Opomuaa HaTpus. KakoB 3apsin Oymer MMeTh
rpanyina?

BUJIET Ne8
1. YCTOMYMBOCTD M KOATYJIALMS KOJUIOUIHBIX CUCTEM. B3anmMHas Koaryssmus 30J1eu.
2. ToHkHe MIIEHKH: TIEHHBIE U AMYJIbCUOHHBIE. [IpUpoaa ycTOMYMBOCTH.
3. 3o Wonuaa cepedbpa nmomydeH modasneruem K 20 mrz 0,01 H pacTBopa Hoamna kamus, 28 ma 0,005 H
pacTtBopa HHUTpara cepeOpa. Hamummre ¢dopmyny MHUIEUIBI TOJYYEHHOTO 30J5 W ONpENeIuTe
HaIpaBlIeHUE JABMKCHUS TPaHyJIIbI 30715 oauaa cepedpa mpu anekTpodopese.

BUWJIET Ne9
1. O6pa3zoBanue MMO(POOHBIX AUCTIEPCHBIX CUCTEM MIPH JUCTIEPTUPOBAHUM; KOHACHCUPOBaHUHU. [Ipumephl.
CtpoeHne MULIEIIITBI KOJUIOUTHOW YaCTHUIIBI.
2. CTpyKTypHO-MEeXaHHUECKHi 6apbep o Pebunmepy - kak (akTop yCTOWYUBOCTH JUCTIEPCHBIX CUCTEM.
3. Hanummre ypaBHEHHsI PEaKIW, BBIPAKAONIUX IPOIECCHI, MPOUCXONAIINE TMPU TOTYYECHUU 3075
ruapokcuaa xenesa (I11) meromom runponuza. M300pazute cTpoeHNUE MUTICIUTBI JAHHOTO 3015,

BUJIET Nel0
1. MeTrobl mosTy4yeHHs U OYMCTKH JUCTIEPCHBIX cucteM. [Tomydenue 30eii MeTo10M NenTU3aluH.
2. MonekynsipHO-KUHETUUECKHE CBOMCTBA KOJUIOUAHBIX CUCTEM.
3. 3omp Opomuaa cepebpa monydeH peakuuenr nBoitHoro oomena 20 mz 0,005 H pacTBOopa HUTpaTa
cepedpa u 20 vz 0,0025 H pacTBopa Opomuaa kanus. Hanummre GpopMysy MUIEIITBI TTOTYYEHHOTO 30715
Y OTIpENIeTTUTE HAIIpaBJICHUE IBMKCHUS TPaHyJIbl OpoMua cepedpa mpu aeKkTpodopese.

Tekylmuii KOHTPOJIb 3HAHWW MPOBOJUTCA IYTEM OIEHKH BBINOJHEHUS MHUCHBMEHHBIX 3aJlaHUN K
MPAKTUYECKUM 3aHATHUAM, a TAK)KE YCTHBIX OTBETOB Ha MPAKTUYECKUX 3aHATHUAX U 3aluTe pedepara.

MeTtoanka (popMHpPOBaAHUSA Pe3yIbTUPYIOLIEH OLEHKHU

B xone Tekytero KoHTporst cTyzieHThl MoryT Habparts 0-100 6amios:

1 —s1 pyOe;KHASI ATTECTALMS - MAKCUMAJIbHO 50 0a/1J710B; U3 HUX:

Ot 0 10 25 6amioB (pyOexHas aTTecTalus) — TECTHpOBaHUE B IieHTpe TecTupoBanus COI'Y;

Ot 0 o 25 6ansoB (TeKyIlas OIeHKa) — aKTUBHAs padoTa 3a JaHHBIA MEpuo]] Ha J1abOpaTOPHBIX
3aHATHUIX

2-51 pyOe:KHASI aTTEeCTAIMSA — MAKCHAMAJIBLHO 50 0a/1J10B; U3 HUX:

Ot 0 10 25 6amioB (pyOexHas aTTecTalus) — TECTUpOBaHUE B ieHTpe TecTupoBanus COI'Y;
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Ot 0 510 25 GansoB (TEKyIlas OIeHKa) — aKTUBHAs padoTa 3a JaHHBIA MEpuoJ] Ha JTabOPaTOPHBIX
(TIpaKkTH9IeCcKNX ) 3aHITUSAX
[IpomexyTO4YHBIN KOHTPOJIb:
Jlasi 3x3aMeHa (3a4eTa):
3a yCcTHBIN OTBET Ha K3aMeHe (3auere) CTYACHT noiydaeT 0-50 6ayioB. CTyaeHTHI, MOTYYHUBIIUE B
X0/l TEKYyIero W pyOexHOro KOHTposis 56-100 OanaoB aBTOMATHYECKH TMOJTYdYalOT «ODK3aMEH»,
«3a4TeHO».
PesynpTHpyromias oneHka ckiaasiBaeTcs o coorBeTcTBytoneir bPC dopmyne:
(T1+ T2) + (P1+P2+9):2
raeT 1+ Ts - konruecTBO OAIITOB 32 TEKYITYIO PabOTy CTYJECHTOB B CEMECTPE
P+ P> - konmuecTBO 0aiIoB 3a 2 KOMIBIOTEPHBIX TECTUPOBAHUN CTYJIEHTOB B CEMECTpE
D - KOMM4eCcTBO OaIOB, HAOPAHHBIX HA dK3aMEHE (3a4eTe).
CryneHT uMeeT NnpaBo C/1aBaTh SK3aMEH (3a4eT) B COOTBETCTBUHU co mkanoit ot 0 go 100 Gaios,
€CIIM TOJIYYEHHBIN «aBTOMAaTHYECKW» pe3yibTaT Mo HaOpaHHOW cymme OasioB ero He ycrpauBaer. B
9TOM CIIy4yae, CTYJEHT MOYKET PacCUMTBIBATh TOJIBKO HA PE3YJIbTAaT, IIOJYYEHHBIM Ha 3K3aMEHeE (3auere).
Ecnm ke crynenT HaOpan menee 30 GauioB MO TEKyIIEMY KOHTPOJIIO 32 BECh CEMECTP MO JUCIUTIINHE, TO
OH 00s13aH cllaBaTh SK3aMeH (3a4eT) B ceccHro 1o BeoMocTu No2 B COOTBETCTBHH CO mikasnoit ot 0 go 70
0asoB.

Ixkana uTOroBoOi akaeMU4eCKOM yCIEeBAEMOCTH CTYACHTOB 110 JUCHMILINHE

Cucrema ouenok COI'Y
Cymma OamnoB HaszBanue YucnoBol SKBUBAJIEHT
86 - 100 OTJINYHO 5
71-85 XOpOUIO 4
56-70 YAOBJIETBOPUTEIHLHO 3

OueHuBaHue 0TBETA CTYJEHTA HA IK3aMeHe

Xapakmepucmuka omeema oannvl

JlaH moJIHBINA, pa3BEpHYTHIM OTBET HA MOCTABJIEHHBIA BOMPOC, MOKa3aHa COBOKYITHOCTH
OCO3HAHHBIX 3HaHMA 00 OOBEKTE, NPOSBIAIONIASCS B CBOOOJHOM OIEPUPOBAHUU
MNOHATUSIMH, YMEHHUU BBIICIUTH CYIIECTBEHHbIE W HECYLIECTBEHHBIE €ro IMpPU3HAKH,
MPUYMHHO-CJICACTBEHHBIC CBSI3M. 3HaHWE 00 O0OBEeKTe JAeMOHCTpupyercss Ha ¢one | 46-50
IIOHUMAaHHusA €ro B CHUCTEMC HaHHOﬁ HAaYyKH U MCKIUCHUIIIIMHAPHBIX cBa3er. OtBer
dopmynupyeTcss B TEPMHMHAX HayKH, HW3JIOKEH JIUTEPATYpHBIM SI3BIKOM, JIOTUYEH,
JOKAa3aTeNIeH, IEMOHCTPUPYET aBTOPCKYIO TIO3UIIUIO CTYACHTA.

JlaH TOJIHBINM, pa3BEpHYTHIM OTBET HA MOCTABJIEHHBIA BOMPOC, MOKa3aHa COBOKYIHOCTH
OCO3HAHHBIX 3HaHUN 00 00BEKTE, JOKA3aTEIbHO PACKPBITHI OCHOBHBIE MOJIOKEHHS TEMBI,
B OTBETE TIPOCIEKUBACTCS UETKass CTPYKTypa, JOrMuYecKas IOCJIeI0BaTeIbHOCTD,
OTpaKarolas CyIIHOCTh PACKPBIBAEMBIX TOHSATHH, TEOPHH, BICHUA. 3HaAHHE 00 0OBEKTE

JNEMOHCTpHUpyeTcs Ha (OHE TIOHMMaHUsS €ro B CHCTEME JaHHOH HaykKu U 41-45
MCKIUCHUIITIMHAPHBIX cBsa3eil. OTBET HU3JI0XKEH JIMTCPATYPHBIM A3BIKOM B TCPMHUHAX

Haykd. MoryTr OBITh JOMYIIEHBl HEIOYETHl B OIpPENCICHUN TOHATHHA, HCIpPABICHHBIC
CTYJIEHTOM CaMOCTOSITEJIbHO B MPOIIECCE OTBETA.

JlaH TOJHBIA, pa3BEPHYTHI OTBET HA MOCTABJICHHBIA BOMPOC, IOKA3aHO YMEHHUE 36.40

BBIACIINTE CYIICCTBCHHBIC W HECYHMICCTBCHHBIC IIPU3HAKH, IIPUYUHHO-CICIACTBCHHEIC
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cBs3u. OTBET UETKO CTPYKTYypUpPOBaH, JOIMYEH, M3JI0)KEH B TepMHHaX Hayku. OmHako
JIOTYIICHBl HE3HAYMTENbHbIC OIIMOKM WM HEJOYEThl, HCIPABICHHBIE CTYIECHTOM C
IIOMOILBIO «HABOIAIIUX» BOIIPOCOB IPEIOJaBATEIIA.

JlaH TONHBIN, HO HETOCTATOYHO MOCIEI0BATEIbHBIM OTBET HA MOCTABJICHHBIA BOIIPOC, HO
IIPU 9TOM IOKAa3aHO YMEHHWE BBIJICTUTH CYIICCTBEHHBIE M HECYIIECTBCHHBIC MPU3HAKU U
MPUYHHHO-CJIEACTBEHHBIC CBs3U. OTBET JIOTMYEH M W3JI0O)KEH B TEPMUHAX HayKu. Moryt
OBITH JOMyIIEeHBl 1-2 OMMOKH B OINpENeJIEHUN OCHOBHBIX MOHSATHH, KOTOpPHIE CTYICHT
SanyI[HHeTCH I/ICHpaBI/ITB CaMOCTOSTCIIBHO.

31-35

Jlan HemoCcTaro4yHO IIOJAHBIM M HENOCTATOYHO pAa3BEepHyTHIM oTBeT. Jlormka u
NI0CJIEI0BATENBHOCTD U3JI0KEHNU UMEIOT HapyleHus. JlonyIieHbl OMnOKN B paCKPbITUH
HNOHATHUH, ynoTpebaeHuH TepMUHOB. CTyIEHT HE CIIOCOOEH CaMOCTOSTENIBHO BBIIEIUTH
CYIIECTBECHHBIE M HECYUICCTBCHHBIC IIPU3HAKM W IPUYUHHO-CICACTBEHHBIC CBA3H.
CryneHT MOXeT KOHKPETH3MpOoBaTh OOOOIIEHHBIE 3HaHUS, J0Ka3aB Ha IpPUMEpax HX
OCHOBHBIC TIOJIOKEHUS TOJIBKO C IOMOIIBIO TMpernonaBaTens. PeueBoe odopmienue

TpeOyeT MOonpaBoOK, KOPPEKLIUH.

26-30

I[aH HEMOJIHBIN OTBCT, JIOTUKA U MOCJICAOBATCIbHOCTD U3JIOKCHUA UMCIOT CYIIICCTBCHHBIC
HapymieHus. JlonmyieHsl rpyOble OMMOKH MPH OMPEIeNIEHUH CYIIHOCTH PacKpPhIBAEMBbIX
MNOHSTHUM, TEOpUH, SBJICHUI, BCIECICTBUE HEMOHUMAHUS CTYIEHTOM MX CYIIECTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB U CBs3€il. B OTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHUE
PacKpbITh KOHKPETHBIE TPOSIBJICHHS OOOOIIEHHBIX 3HAHWW He TMOKa3aHo. PeudeBoe
odopmiieHne TpeOyeT MOMPaBoOK, KOPPEKIIUH.

21-25

JlaH HeToJHBINA OTBET, MPEACTABIAIONUI cO00M pa3po3HEHHBIC 3HAHUA 110 TEME BOIPOCa
C CYILIECTBEHHbIMH omHMOKaMu B ompeaeneHusx. I[IpucyrcTByioT ¢parMeHTapHOCTb,
HEJIOTMYHOCTh H3JIOKEHUA. CTyIeHT HE OCO3HACT CBA3b JAHHOTO IIOHATHA, TEOPHH,
ABJICHUS C APYTMMH OOBEKTaMM JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKPETHU3ALUSA U
JIOKa3aTeNbHOCTh M3J0KEeHHUs. Pedb HerpamoTHas. JlONMOJHUTENBHBIE M YTOYHSIOIIUE
BOIIPOCHI IIPENOAABaTelsl HE NPUBOAAT K KOPPEKLIMH OTBETa CTYACHTA HE TOJIBKO HA
IIOCTAaBJICHHBIN BOIIPOC, HO U Ha APYTHE BONPOCHI JUCLHUILIAHBIL.

1-20

He MOJIYYCHBI OTBCTHI 11O 0a30BEIM BOIIpOCaM AUCHUILIINHBI.

IToxa3zaTenu u KPUTECPUHA ONCHUBAHUA KOMIIeTEeHIINIi Ha PA3JIUYHBIX 3Tamax ux

(¢opmupoBaHus, onucaHue NIKAJ OLEHUBAHUS

YpoBeHb chOPMUPOBAHHOCTH KOMITETEHIM A

«MuHHMAaJbHBIA MuHMMaIbHBIH «Cpennuii ypoBeHb» | «BbICOKHII YPOBEHb)»
YPOBEHb He IOCTHUTHYT» ypoBeHb» (56-70 (71-85 6as10B) (86-100 0as1;10B)
(MeHee 55 6as1,10B) 0aJ1J10B)
KoMmnereniuu ne «Komnerenuun Komnerenmnuu Komnerenmnuu
c(OpMHPOBAHBI. c(OPMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI.
3HaHUS OTCYTCTBYIOT, CdopmupoBaHbI 3HaHUs OOIIUPHEIE, 3HaHUS TBEP/bIE,
YMEHHMSI U HaBbIKU HE 0a30BbIE CTPYKTYpPHI CUCTEMHBIE. apryMeHTHPOBAHHBIE,
c(hopMHUPOBAHBHI. 3HAHUU. YMeHus HoCAT BCECTOPOHHHUE.
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Ymenus pparmMmeHTapHbI
Y HOCSAT
PENPOaYKTUBHBIN
XapakTep.
JeMoHcTpHpyeTcs
HU3KUI YPOBEHB
CaMOCTOSITEIBHOCTH
MIPaKTUYECKOr0 HABBIKA.

PENPOAYKTUBHBIN
XapakxTep,
MIPUMEHSIOTCS K
PEIICHUIO TUITOBBIX
3alaHUM.
JeMoHcTpupyercs
JIOCTATOYHBII
YPOBEHb
CaMOCTOSATENIbHOCTHU
YCTOWYHBOIO
MPaKTUYECKOTrO
HaBbIKA.

YMeHHus yCrenHo
MIPUMEHSIOTCS K
PELICHUIO KaK
TUTIOBBIX, TaK U
HECTaHIapPTHBIX
TBOPUYECKUX 3aTaHUH.
JeMoHcTpupyercs
BBICOKUI YPOBEHb
CaMOCTOATENbHOCTH,
BBICOKAsl aJJallTUBHOCTD
MPAKTUYECKOTO HaBbIKa

Onucanue KpuTepues OlleHUBAHUS

OO0yuarommiics OO0yuarommiics OO6yuarommiics OO6yuarommiics
0OHApYXHJI 3HAYUTEIbHBIC | OOHAPYKUIT 3HaHHWE | OOHAPYKHUJI  TOJHOE | OOHAPYKUI
npobensl B 3HAHMSX | OCHOBHOTO yueOHO- | 3HaHUe y4eOHO- | BCECTOpOHHEE,
OCHOBHOT'O y4eOHO- | IPOrpaMMHOTO IIPOrpPaMMHOTO CHUCTEMATUYECKOE u
IPOrPaMMHOT0 Mmarepuaia B oObeMe, | MaTepHaja, YCIEIIHO | IIyOboKoe 3HaHUE
MaTepuana, JIOMYCTUI | HEOOXOMMOM JUISL | BBIIIOJIHUT y4eOHO-TIPOrpPaMMHOT0
NPUHLIMITHATIbHBIE OIIUOKY | JanbHeWel yueObl U | MpeayCMOTpPEHHBIE MaTepuana, yMEHHE
B BBITIOJTHEHUH | TPEACTOALIEH  paboThl | MporpaMMoi 3afjaHusl, | CBOOOJHO  BBIMOIHSTH
MPEeyCMOTPEHHBIX o npodeccuu, | ycBouI OCHOBHYIO | 3aJlaHus,
IpOrpaMMoOii 3aJaHUi U HE | CIIpaBUIICA Cc | nuTeparypy, MpeyCMOTPEHHbIE
crocobeH MPOJOJIKUTDH | BHIIIOJIHEHHWEM 3a/laHul, | peKOMEH0BaHHYIO MpPOrpaMMoOii,  YCBOMII
oOyueHue WIH | IPEAYCMOTPEHHBIX IIPOrpaMMoi OCHOBHYIO JIUTEPATYPY
IPUCTYIUTD 10 | IPOrpaMMOM, 3HAKOM C | IWCLUIUIMHBI, u 3HAaKOM c
OKOHYaHHM YHUBEPCUTETA | OCHOBHOM IOKa3al JOTIOJIHUTEIBHON
K npodecCHOHaIBHON | TUTEpaTypoil, CUCTEMATUYECKUN JIUTEPaTypou,
JEeATeIIbHOCTH 0e3 | peKOMEHI0BaHHOM XapakTep 3HaHUW 1O | PEKOMEHIOBAaHHOU
JIONTOJTHUTEIBHBIX 3aHATUH | IPOrpaMMOi JTUCIIUTUTUHE U | IporpaMMoi
o COOTBETCTBYIOIIEH | TUCIUIUIMHBI, JOIMYCTHII | CIOCOOEH K  MX | JUCHUIUIMHBL,  YCBOWII
JTUCIUIINHE. MOTPEIIHOCTH B OTBETE | CAMOCTOSITEIbHOMY B3alMOCBS3b OCHOBHBIX
Ha D5K3aMEHE M TIpU | IOMOJIHEHUIO U | IOHATUHA JTUCIMILTHHBI
BBITNIOJTHEHUH OOHOBJICHMIO B XOJI¢ | B HUX 3HAUCHUM JJIs
9K3aMEHALIMOHHBIX nanpHeHe yaeOHol | mpuoOperaeMoit
3aJaHuii, HO oOiamaer | paboThI u | npodeccuu,  TPOSIBHI
HEO0OXOMMBIMH npodeCcCuoHAITBHON TBOPYECKHE
3HaHUAMU  JUISl  MX | JCSTeNbHOCTH CIIOCOOHOCTH B
yCTpaHEeHHs noj MMOHUMAaHUH,
PYKOBOJICTBOM U3JI0KEHUU u
npenoaaBaTess. HCII0JIb30BaHUU
y4eOHO- IPOTPaMMHOTO
Marepuana
Onenka Onenka Onenka «xopomo» / | OuneHka «OTJIHYHOY /

«HEYTOBJECTBOPUTECJIBHO»

«YIAOBJIETBOPUTECJIBHO»

«3aAYTCHO»

«3aYTECHO»
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5.

9. Y4yeOHO-MeTOaAMYECKOE U HH(POPMALMOHHOE O0ecneuyeHue TUCIHUILINHBI (MOYJIs1)

JIUTEPATYPA

a) OCHOBHAs JIUTEpaTypa:
Bb.M.Cymm. OcHOBBI KOJITOUAHON XUMUH. — M.: Akagemus, 2012
Konnonnnas xumusi. / H. ®@pannesa, E. Pomanenko, }O. besruna, E. BonocoBa; MunuctepcTso
cenbckoro  xossiictBa  Poccmiickoit  @enepaunu, DPI'BOY  BIIO  «CraBopomosbckuit
rOCyJapCTBEHHBIN arpapHblii yHuBepcuter». — CraBpomnoins: [laparpag, 2012. — 52 c. : w1, Tadun.,
CXEM. — Pexum JoCTyIa: o MOJITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=277427. — bubnuorp. B kH. — TEKCT : 3IEKTPOHHBIH.
Kykymkuna .U, Komnowmnas xumus. / .M. Kykymkuna, A.}FO. MurpodanoB. — KemepoBo:
KemepoBckuii rocynapctBeHHbil yauepcutet, 2010. — 216 ¢. — Pexum goctyna: no moamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :
3JIEKTPOHHBIN.

Tepsusta T.B. @usnyeckas u xomnouaHas xumus. / T.B. Tep3usu. — ExarepunOypr: M3aarenscTBoO

VYpaneckoro ynuBepcurera, 2012. — 108 c. — Pexum gocrynma: 1o IOIIUCKE. —
URL:http://biblioclub.ru/index.php?page=book&id=239715. — ISBN 978-5-7996-0789-0. — Tekcr :
JJIEKTPOHHBIN.

[IpakTukym 1 3aga9HuK 10 KoyutonaHou xumuu. // Ilox pexn. mpod. B.B.Hazapora, M.: UKI]

«Axagemkauray, 2010

13.
14.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
MymkambapoB H.H. ®usnueckas u komnounanas xumus. - M.: TOOTAP-ME]], 2001
A J1.3umon, H.® . Jlemenko. Komnouanas xumus. — M.: Beicimas mkoina, 2001
E.Jl.I0yxuH, A.B.Ilepuos, E.A.Amenuna. Komnongnas xumusd. M.: Beiciiast mkomna. 2008.
J.A.@punpuxcoepr. Kypc komtonnnon xumuu. M.: Beicmas mkomna. 1995.

. P.A XMmensaunkmii. ®uzndeckas v komouaHas xuMus. — M.: Beicias mkona, 1988, 400 c.
. XUMHS TPUBUTHIX MTOBEPXHOCTHBIX coeauHenui. // Ilox pexn. I'.B.Jlucuukuna. - M.: ®DUSMATIINUT,

2003.

. 1O.I''®posnos Kypc komnonnon xumun: [10BepXHOCTHBIE ABIEHUSA U TUCIIEPCHBIE CUCTEMBI. M.

«AnbsHacy. 2006.

banesun C.A. IIpakTukym mo (pu3nyeckoi ¥ KOJTOUIHON Xumun. M., 1972.

Epmos FO.A. Komnonanast xumusi. @usnueckas XUMUS TUCIIEPCHBIX CUCTEM: y4eO. s CTyJeHTOB
yUpexkIeHUi BhIcII. mpod. oOpa3oBanus, oOydatomuxcs no cnenuanbHoct 060301.65 "dapmarms"
no qucruiunae "®us. u komwmona.xumus" / Epmos FO.A. - M. : TDOTAP-Menaua, 2013. - 352 c. -
ISBN 978-5-9704-2428-5 - Texkcr : anekrponnsiii / DbC "KoncynbranT crynenta” : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970424285.html. - Pesxum noctyna : 1o moJmcKe.

B) COCTAB JIMIIEH3MOHHOT0 U CBOOOHO PACIIPOCTPAHSIEMOI0 NPOrPaMMHOI0 0o0ecried4eHusl, B TOM

YHUCJIEC 0TCYCCTBCHHOI'0 MPOU3BOACTBA.

n/n

HaumenoBanue Ne qoroBopa (J1MueH3us)
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1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
2 Windows 10 Pro for Workstations | Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
10 Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
11 Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

Cucrema TeCTUPOBAHUSA No 468 ot 03.12.2013 UIT Cynrarynun P.T. (6eccpouno)
12

SunravWEBClass

AHTHBHUPYCHOE NIPOrpaMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. 10
13 obecnieuenue Kasperksy Total 14.03.2019 1.

Security
14 Cucrema ymipaBieHus 0azaMu CBobOogHOE TporpaMMHOe oOecreueHue(06eccpodHo)

nanabix MySQLFireBird

Cucrema moucka  TeKCTOBBIX | Ne 795 ot 26.12.2018 (netictBurenen g0 30.12.20191) ¢
15 3auMcTBOBaHMi  «AHTHIUIaruar. | 3A0 «Antu-Ilnarnar» npoayena go 2021 r.

BY3»
16 Koncynbrant+ Ne 430-2017/614 0111.01.2017 r. OO0 «Dact-Uudpopm»

(6eccpouno)

17 | TapanT 01.2020 1. -12.2021r.

I) cOBpeMeHHbIe NPo(deccuoHaIbHbIe 0a3bl JaHHbIX, HHGOPMALMOHHbIE CIPABOYHbIE CHCTEMBI,
3JIeKTPOHHBbIE 00pa3oBaTe/ibHbIE PecypChl

ObecnieueH J0OCTYN K COBPEMEHHBIM IMPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM

CIPaBOYHBIM M ITOMCKOBBIM cucteMam (6ubanorexka COI'Y):
1. OBC «Yuuepcurerckas ounodmmoreka ONLINE» (https://biblioclub.ru/)

2. OBC «KoncynpTanTt cryaeHtay CTyaeHYeckasl 3JICKTpOHHAss OMOIMOTEKa MO MEAUIIMHCKOMY U
(dapmalieBTUUECKOMY O0pa30BaHMIO, a TAaKKe [0 EeCTECTBEHHbIM M TOYHBIM HayKaM B LIEJIOM

(http://www.studentlibrary.ru/)

3. OBC «lOpaiit» — oOpaszoBarenbHas cpeaa, BKIIOYAIONIAs BUPTYAJIbHBIM YWUTAIBHBIA 3all
Y4eOHMKOB M y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 1o BceM HampaBiCHUSM U

cuneruanbHocTsaM (https:/www.biblio-online.ru/)

4. Hayunas snexrponnas 6ubnuoreka eLI-BRARY.RU (www.elibrary.ru/).
5. BupTyanbHblii unTanbHbI 3a1 qucceptanuii u aBropedeparoB PI'b (dvs.rsl.ru) — perucrpauus u

JOCTYI TOJIBKO B 3aJI€ DJIEKTPOHHBIX PECYPCOB.
6. YHuBepcaibHas 0a3a JaHHBIX JIEKTPOHHBIX Neproanyeckux uznanuii East View (eastview.com)

(https://dlib. Eastview.com/)

7. DneKTpoHHBIE pecypchl u3narenbcrBa Springer Nature (http://link.springer.com/)

8. DnekTpoHHas MeauuuHcKas oudanoreka «Koncynprant crynaentay (http://www.studentlibrary.ru)
JOCTYITHA € JII000r0 KOMIIBIOTEpA MOCIIE PETUCTPALIUN YUTATEINS B 3aJI€ AJIEKTPOHHBIX PECYPCOB.
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9. DOnekrponubliekHurH Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBC «Opaiity — oOpa3oBarenbHas cpefa, BKIIOYAIONIAs BHUPTYaIbHBIM YHTAJBHBIA 3al
Y4eOHMKOB M y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 1o BceM HampaBiCHUSM U
crenuansraocTaM (https:/www.biblio-online.ru/)

PexomeHayemble HHTepPHET-a/ipeca 10 XUMHH:

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. Foundations of Chemistry. Philosophical, Historical, Educational and Interdiciplinary Studies of

Chemistry.
http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/10698
http://www.sitc.ru/ton

http://www.eco.nw.ru/

http://www.wikipedia.org

http://www.elementy.ru

http://www.globalproblems.ru

http://www.vokrugsveta.ru

10. MarepuajibHO-TeXHHYECKOe o0ecredyeHue QU CIUTITHHBI (MO1YJIA)

B o0Opa3oBaTenbHOM MpoIecce NCIONIb3YIOTCS:

YueOHble ayAUTOPHUH JI NIPOBeIeHNUs 3aHATUH JIEKIMOHHOI0 THIA, CEMUHAPCKOI0 THUIIA,

KYPCOBOI'0 NMPOEKTHPOBAHMS (BBINOJHEHUSI KYPCOBBIX padoT), rPYNNOBbLIX U MHIANBUAYAJbHBIX
KOHCYJIbTAlMi, TEKYIIEro KOHTPOJIsI U MPOMEKYTOYHOH aTTeCTAIUH, 2 TAKKE CAMOCTOSATEIbLHOI
Pa6oThI 00YUYAIOIIMXCSI: TTPETIOABATENILCKHI CTOJ;, CTYII; CTOJIBI Il O0YJarOIIMXCsl; CTYbs; Kadeapa;
KJIACCHAs JIOCKa.
O6opynoBaHue: UHTEPAKTHBHOE MyJIbTHUMenuiiHoe obopynoBanue (mocka FOX IB82, mpoektop Aser
U5200 — 1mrt.), kommbeioTep B Komiuiekte (Monutop BENQ G2255A<Black>)//cuctemusiii 6510k — 1
HIT. C MpOTrpamMHBIM OOECHedYeHHEM, BBIXOJIOM B ceTb VHTEpHET M JOCTYIOM B 3JIEKTPOHHYIO
obpazoBarenbhyto cpeay COI'Y.

[Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional; MicrosoftOfficeStandard 2016;
7-zip; WinRAR; Adobe Acrobat Reader; STDUViewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (CBoGomnoe I10); Cucrema tectupoBanus SunravWEBClass (beccpounoe I10); IIporpammuoe
obecriedeHue sl pepaktupoBaHus xumuueckux ¢opmyn IsisDraw (beccpounoe I10); Koncymbrant
itoc; CucreMa moucka TEKCTOBBIX 3aMMCTBOBaHUM «AHTHILIaruatr.BY3»; IIporpamMma nins 9BM «bank
BOIIPOCOB IS KOHTpoJisi 3HaHuit»; ['apanT; Cisco Webex; neMOHCTpallMiOHHBICE W y4eOHO-HArJIsTHbIC
rmocoOust (BHICONPE3CHTAIINS ).

JlaGoparopuss PU3NKO-XUMHUYECKHX METOJ0B AaHAJM3a OPraHU4YecKHX COeJUHEeHUIJIs
NMPOBeACeHUSA 3aHATHI CEMUHAPCKOI0 THIIA, JA0OPATOPHBIX 3aHATHI, KYPCOBOr0 MPOEKTHPOBAHUSA
(BBIMOJIHEHHS KYPCOBBIX PpadoT), IPyNNoBBIX M HHIMBUAYAJIBHBIX KOHCYJbTAIlMI, a TaKiKe
CaMOCTOSITEJILHOWH PadoThl 00YyYAKOIIUXCS: TPEMOAABATEIBLCKAN CTON, CTYJ, CTONBI M CTYJbS JUIS
o0yyaromuxcs, J1abopaTopHbIe CTOJIbI, Kadeapa, KilacCHas J0CKa.
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O6opynoBanue: MynbTUMEIUIUHBIA MPOEKTOp ¢ dkpaHoM (Mynbrumennitaeii npoektop OPTOMA
projector DX32, ¢ moTosouHBIM KperuieHneM u Had. kabeneit — 1 mr. Kommbrotep a/komil. kiacca
Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — lmr. Komneiorep Pentium 4-506
Foxconn 915 GL7MH-S 512 Mb O3V — lmrt. Kommbiotep B komiuiekte (Monutop (AOC E2250Swnk
<Black>)//Cucremusbiii 010Kk — 3MT. ¢ IPOrpaMMHBIM OOECII€YeHHEM, BBIXOJIOM B ceTh VHTEpHET u
JIOCTYIIOM B DJICKTPOHHYIO HHGOpMaIMOHHO-00pa3zoBarenbHyto cpeay COI'Y.

[Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional; MicrosoftOfficeStandard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDUViewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema TtectupoBanus SunravWEBClass (beccpounoe I10); IlporpammHoe obOecrnieueHue s
penaktupoBanust xumuueckux ¢opmyn IsisDraw  (becrutatnoe I10); KoncymbranT —1umoc;
JeMOHCTPALlMOHHbBIE U y4eOHO-HATJIsIHbIe TOCOOus (BUICOIIPE3CHTAITHS).

JlaboparopHoe obGopynoBanue: BeiTspkHOl mikad - 1 mr. Ilorenmumomerp II1-63M  -lmir.
[Monspumetp kpyrooit CM-3 -1mt. Criekrpodoromerp 113 5400 YO -1mr. Tepmocrar Huber CC-K6 —
lmr. Xpomarto-macc-ciektpomerp ThermoScientific -TRACE 1300 ISQ (ThermoFisherScientif — 1
mt.Kommerotep Dell (cucremusiii 610k+monutop) — lmt. Ilorenmumocrar SP 50 — lmr. Mctounuk
oecnepedoitnoro nmutanuss APC-SURT6000 — 1mt. Komnencorpad OH 814 — l1mr. Becsl ananuTudeckue
BA-35 — 1 mt. Becor naboparopusie npennsuonabie ET-300I1 — 1. [leus mydensnas CHOJI -1mT.
Memanka BepxHenpuBoaHas EUROSTAR 40 — lmt. Memanka marautHas [IKARST — lmt. Mewmanka
MarHuTHass MHoromectHass O/mox. — lmr. Hacoc memOpanubiii BakyymHbld V700 — lmrt. Hacoc
BakyyMHbIii PBH-20 — 1mit. Xonoaunenuk asyxkamepaslii SAMSUNGRT — 1mr.

JlaGopaTopuu: KOMNBIOTEPHbIE KJIACCHI AJ MPOBEAeHUs TEKYIero KOHTPOJS U NPOMeKYTOYHOMI
aTTecTalMu, a TAKIKE CAMOCTOATEILHON PadoThl 00yYAKOIMXCS:

MpenoaBaTesIbCKUM CTOJ, CTYI, CTOJIBI U CTYJIbS AJIs oOydaromuxcs, kadenpa, KiaccHasi 10CKa.
Ob6opynoBanue: KommbpioTepsl is KOMIBIOTEPHOIO KJjlacca B KOMIUIEKTE - C IPOrpaMMHBIM
o0OecrieueHrneM, BBIXOJAOM B ceTb MHTepHET U [OCTYIOM B OJJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarenbhyto cpeny COI'Y; uctounuku 6ecriepedoitHoro nutanus, Ippon, KoMMyTaTop I Kiacca
D-Link DGS-10240, uarepaktuBHas gocka 78 (1702070/15112/11344/2+ npoextop Beno MX503.

[Iporpammuoe o6ecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammuoe obecnieuenue ams
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynbrant mmoc; Cuctema
MOWCKA TEKCTOBBIX 3aMMCTBOBaHMHN «AHTHIUIaruaT BY3»; [Iporpamma miist 9BM «baHk BompocoB aiist
KoHTposisi 3HaHui»;, [apant; Cisco Webex; neMOHCTpallMOHHBIE W Y4YeOHO-HAIJBSIIHBIC MOCOOUS
(BumeomnpeseHTaIuN).
bubéanorexa, B TOM 4Ymc/le YHTAJIBHBIA 3ad: cronbl, cTyibs; [1IK oOydarommxcs, ¢ mporpamMHbIM
o0ecrieyeHneM, BBIXOJIOM B CeThb VIHTEpHET M [IOCTYNIOM B 3JIGKTPOHHYIO OOpa30BaTENbHYIO CPENy
Corvy.

[Iporpammuoeo6ecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free
(CBoboanoe I10);

OBC «Yuuepcurerckas oundmnoreka ONLINE» https://biblioclub.ru;

OBC «KoncynpTanT cryneHTa» http:// www.studentlibrary.ru cTyneHdeckas 3JeKTpOHHas OnMOIHOTEKa

0 METUITMHCKOMY U (hapMalleBTHUECKOMY 00pa30BaHHUIO, a TAKXKE 10 €CTECTBEHHBIM U TOYHBIM HayKam
B II€JIOM;
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OBC «OpaiiT» - oOpa3oBaTenpHasi Cpeia, BKIIOYAIONIAs BUPTYAIbHBIA YHTAIBHBINA 3a7 YYCOHUKOB H
y‘-Ie6HI>IX HOC06HI>'I OT aBTOPOB M3 BCAYLUIUX BY30B Poccun o Bcem HalpaBJICHUAM U CIICHHUAJIBHOCTAM

www.biblio-online.ru;
JIEMOHCTPAIIMOHHBIC U y4eOHO-HATIISIHBIE TOCOOUS (BUACOMIPE3CHTALIHS ).

11. JIMCT OOHOBJICHUSI/AKTYATU3AUM

IIporpaMMa akTyanu3upoBaHa.
1. AkTyanu3upoBaH CIMCOK OCHOBHOM M TOTOJHUTEIBHOM JINTEPATYPHI.
2. AKTyanu3uMpoOBaH IepeueHb JUIEH3HOHHOTO U CBOOOIHO PacIpoOCTPaHsIEMOro MPOrpaMMHOTO
o0ecrieyeHus.
BHeceHHble M3MEHEHHUSI pacCMOTpPEHBI M YTBEpPXKJIEHBI Ha 3aceJaHuM Kadeapbl OpraHudecKoi
xumuu o1 «11» mapra 2021 r., mpotokosn Ne 7;
0J100peHBI Ha 3aceJaHUU COBeTa (paKyinbTeTa XMMUHU, OMOJIOTUU U OMOTEXHOJIOTHHU OT «25%» MapTa

2021 r., mporokon Ne 8/20-21.
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