Munucmepcmeo nayku u gvicuie2o oopasosanus Poccutickoii @edepayuu
DedepanvHoe 2ocyoapcmeenHoe br0xicemuoe 00pazosamenbHoe YupeicoeHuUe
gvicuie2o obpazosanus « Cesepo-OcemuncKuii 20Cy0apcmeeHtblil YHugepcumem
umenu Kocma Jlesanosuua Xemazyposa»

PABOYAS ITPOI'PAMMA TUCIUAITINHBI

«KOJ’IJ’IOHI{HO-HHCHCpCHblC COCTOSIHUA B IPpUPOAC»

HaHpaBHGHI/IG IIOATOTOBKH

44.03.05 Ilegarornueckoe 00pa3oBaHue

(c nByMA npoduasasmMu NOATrOTOBKH)

Ipoghunu « Xumus. buonorus»

KBanudukanus (creneHb) BEITYCKHUKA — OaKaiaBp

dopma oOydeHuUs - OUHasA

Bnagukaskaz 2022



[Iporpamma coctaBiieHa B cOOTBETCTBUU ¢ DenepaibHBIM rOCYAapCTBEHHBIM 00pa30BaTeIbHbBIM
crangaptoM 1o HampasieHuto 44.03.05 Ilemarormueckoe oOpasoBanue (¢ IByMs HpOGMIAMU
MOJTOTOBKH), YTBEPXKICHHBIM NpuUKa3oM MuHHcTepcTBa 00pa3oBaHuss M Haykun Poccuiickoit
Oenepanun ot «22» deBpanst 2018 r. N 125 (3apeructpupoBan MUHHCTEPCTBOM FOCTHIMU Poccuiickoii
Oenepanun 15 mapra 2018 r., peructpanmonnsiii Ne 50358), ¢ u3BMEHEHUSIMH, BHECEHHBIMU TIPUKA30M
MuHHCTEpCTBa HAYKH M BBICIIET0 0Opa3zoBaHus poccuiickoir ®enepanuu ot 8 deBpans 2021 r. Ne 83
(3apeructpupoBan MunucrtepctBoM toctuiuu  Poccuiickoir  ®eneparuun 12 mapra 2021 1.,
peructpanroHHbIii Ne 62739), npukazoM MUHHCTEPCTBA HayKH M BBICIIEr0 oOpa3oBaHus Poccuiickoit
Oenepanun ot 26 HOsOps 2020 1. Ne 1456 (3apeructpupoBaH MUHHCTEPCTBOM IOCTHIIMH Poccuiickoit
@enepanun 27 mas 2021 r., Ne 63650) «O BHeceHMH M3MEHEHHI B (hefepalibHbIe TOCYAapCTBEHHBIC
oOpa3zoBaTeNbHBIE CTAHAAPTHI BBICIIETO OOpa30BaHMA», YUYEOHBIM IUIAHOM IOJTOTOBKH OakajaBpa IO
nanpasinenuto 44.03.05 Ilemarornueckoe oOpa3oBaHue (¢ JByMS HOpO(UISMU TOATOTOBKH),

yrBepxkAcHHBIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot 31.05.2022 1., npoTokoa Ne 13.

CocraBuTenb: K.X.H., JOUEHT ApyTIOHSIHI] A.A.

Pabouas nmporpamma obcyxiena u YTBEPXICHA Ha 3aCE [AHHH Kadenpbl OpraHuyeCKOd XUMHH
(npotoxoi Ne 8 ot «08» anpens 2022 r )/
3apenyromui kadeapoii Q _ AGaes B.T.

Onobpena coBeToM (akynbTeTa XUMHH, OHOJIOTHH H OHOTEXHOIOIHH

(mporoxon Ne 6/21-22 ot «25» anpens 2022 r.)

IIpencenarens cosera hakynpTeTa A, AraeBa @.A.



1. CTpykTrypa u 001mas TpyA0€MKOCTb JMCIHIIIMHbI
OO01wast TpyI0eMKOCTh JUCIMIUIMHBI COCTABIISIET 2 3aUeTHBIC eAMHHMIBI (72 daca).

Ounas ¢opma oOyueHus 3aounas gopma oObyueHHs
Kypc 3 -
Cemectp 6 -
Jlexuun 14 gacos -
[IpakTHueckue (ceMUHAPCKUE) 3aHATHS 28 qacoB -
JlaGopaTopHble 3aHATHUS 14 gacoB -
KoHcynprauuu - -
WToro ayiuTOpHBIX 3aHATHUI 56 gacos -
CamocrosTenbHas padoTta 16 gacoB -
Kypcosas pabora - -
dopMa KOHTPOJIA
9K3aMeH -
3a4eT 3auer -
O61iee KOJTUYECTBO YaCOB 72 daca -
3aounHas popma oOyueHUs
Kypc 3 -

2. Lleau oCBOEHUS TUCHUTIMHBI

B coorBercTtBUM c ®DenepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM IO
HampaBlieHUWI0 TOoAroToBkU (crneuuanbHocTu) 44.03.05 Ilemarormueckoe oOpa3oBaHue (C JIBYyMS
npoGuIsMHU MOATOTOBKH), M YPOBHIO BBICILIET0 00pa3oBaHus OakajgaBpuaT, yTBEPKACHHOMY MPHUKa30M
MunoOpnayku Poccun ot 22.02.2018 r. N 125 u B cooTBeTcTBHM ¢ TPO(HECCHOHATBHBIMY CTaHAAPTaAMHU:

- 01.001 ITenmaror (rmemaroruyeckas ACSATEIBHOCTD B cpepe NONIKOIBHOTO, HAYaJIbHOTO, OOIIETO,
OCHOBHOTO 00I1Iero, cpeaHero oOmiero ooOpa3oBaHus) (BOCIUTATENb, YUUTENb), YTBEPKACHHBIN
npuKazoM MuHucCTEpCTBa TpyAa U couuaibHou 3ammTsl Poccuiickoit denepanuu ot 18 okrsiOps 2013
r., peructpaunoHHsii Ne 30550), ¢ u3MeHeHUsIMH, BHECEHHBIMM IpHKa3aMu MuHHCTEpCTBa Tpyna U
counanbHOU 3ammThl Poccuiickoit @enepaunu ot 25 nexadps 2014 r. Ne 11151 (3apeructpupoBan
MunucrepctBoM toctuiuu Poccuiickoit @enepaunn ot 19 despans 2015 r., perucrpannoHHbiii Ne
36091) u ot 5 aBrycra 2016 r. Ne 422H (3apeructpupoBaH MuHUCTEpCTBOM locTHLMU Poccuiickoit
®eneparuu ot 23 aBrycra 2016 r., peructpannoHHblil Ne 43326);

- 01.003 ITenaror qOMOJHUTENHLHOIO O0OPa30BaHUs JIeTeH U B3POCIbIX, YTBEPKACHHBIN MPUKa30M
MunuctepcTBa Tpyaa u conpanbHoi 3aumTsl Poccuiickoit @enepaunn ot § centsiops 2015 r., Ne 6131
(3apeructpupoBan  MuHucrepctBoM toctuni Poccuiickoit ®enepamuu ot 24 centsiops 2015 r.,
peructpanroHHbIi Ne 38994);

nenb u3ydeHus Kypca «KommouIHO-IMCIEPCHBIE COCTOSHUS B NPHUPOAE» — JaTh CTYIEHTY
3HAHHS OCHOB KOJUIOMJIHO-JITMCIIEPCHOTO COCTOSIHUS BEILIECTBA, CBOMCTB OCHOBHBIX TUCIEPCHBIX CUCTEM
(3071€i, Teneil, cTyaHeH, adpo3oiiel, CyCcleH3ul, SMYIbCH, TOPOILIKOB), KOTOPbIE CIIY)KaT MOJATrOTOBKE
cTyaeHTa K Oynymieid npodeccHOHaIbHOM NeSATeTbHOCTH B 00MACTAX: HAayYHO-HCCIIE0BATENIbCKOM,
TEXHOJIOTUYECKOH M MeIarornyeckoi, a Takxke MoJlydeHHe CTYJeHTaMU HEOOXOIUMBIX TEOPETUYECKUX
3HaHUM M TNPAKTHUYECKUX HABBIKOB O METOJax CHHTe3a, MOIM(UKAIUH, HCCIEIOBAHUIO (DU3UKO-
XUMHUYECKHUX CBOMCTB U CTPYKTYpPHI OJIMMEPOB.

3agaum AUCHMIIMHBI:

- TMOKa3aTb M OOBSACHUTH CHEUU(HUKY KOJJIOWIHOTO COCTOSIHHSI BEIIECTBA; OCOOEHHOCTEH
MTOBEPXHOCTHBIX SIBJICHUH JUIS1 3TUX CUCTEM;



- O3HAKOMHUTH CTYACHTOB C MOJEIISIMA M TIOAXOJaMH, TMPUHSATBIMU JJIsi ONMCAHUS JUCIIEPCHBIX
CHCTEM;

- 0003HAYNTh COBPEMEHHBIC TEHJCHIIMA B PA3BUTUU TEOPETUYECCKUX IPEICTABICHHUA, HOBBIX
METOJIOB TIOJTYYEHUS U UCCIIEIOBAHUS KOJUIOUHO-TUCTIEPCHBIX CUCTEM.

3. MecTo mucuuniuibl B cTpykType OITOII

bnoxk 1, YacTs, hopmupyemas yaacTHIKaMu 00pa3oBaTesibHbIX oTHOmeHui, b1.B./[B.08.01.

Huctunimna «KomonaHo-aucnepcHble COCTOSIHUS B IPUPOJIE» OTHOCUTCA K JIUCHUIUIMHAM
4acTh, (popMupyeMOil ydacTHUKaMH 0Opa3oBaTelIbHBIX OTHOLICHHWH, MOATOTOBKU OakanaBpa 44.03.05
[Tenarornueckoe obpasoBanue (¢ IByMs MpouiIsMH HMOATOTOBKM), npodunu Xumus, buonorus. s
M3yUYEHUS TUCHUILINHBI HEOOXOIUMBI 3HAHUS, YMEHUS U KOMIIETEHIIMH, TTOJTYYCHHbIE 00YJalOIIMMHUCS B
OakayiaBpuaTe, B pe3ysbrare ocBoeHus muciurumHbl «Opranudeckas xumus» (OIIK-8; YK-8). Takxke
BO3MOXXHa omopa Ha Kypcbl «Heopranmueckas xumus» (OIIK-8; VK-8)., «AHanuTuueckas XuMHs»
(OIIK-8; YK-8)., «®usnveckas u koutonaHas xumus» (OITK-8; YK-8), «Ddusuka» (OIIK-8; YK-1).

KonnmounHo-nucnepcHble COCTOSIHUST B MPUPOJE — HayyHas JUCHUIUIMHA 00 o0coboMm
KOJUJIOMIHOM COCTOSIHMH BEIIECTB, TOBEPXHOCTHBIX U AJIEKTPOKUHETHUECKUX SIBJICHHSX, arperaTuBHOU
Y CEIMMEHTALIMOHHON YCTOMYHUBOCTH CUCTEM B IIPUPOJIE.

Kypc nomkeH DO3HaKOMHTb CTYJAEHTAa C BHYTPEHHEH JIOTMKOM XWUMHYECKOM HayKH,
(aKTHYECKUM MaTepualioM IO XWUMHH IIOBEPXHOCTHBIX SIBJICHUH, IMCIEPCHBIX CHUCTEM, MeETOJax
cuHTe3a rUAPO(OOHBIX 30JI€H M TEHACHIUSIMHU B HU3MEHEHUH CBOWCTB TEPMOJMHAMUYECKUX CHCTEM IpU
M3MEHEHUH HX MapaMeTpoB, YCIOBHI BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MpoieccoB. CTyIeHT
JOJKEH OCBOMTH OCHOBHBIE 3aKOHOMEPHOCTH, OIpENessIoIie CBOWCTBA CHUCTEM, M Ha 3TOH OCHOBE
U3Y4YUTh (HPaKTHUUECKUN MaTepual MO0 XMMUU MOBEPXHOCTHBIX SBICHUH, MOJIEKYIISIPHO-KHHETUYECKUM U
ONTUYECKUM CBOICTBaM JucHepcHbIX cucTteM. MmenHo mnostomy kypc «KostonaHo-nucnepcHble
COCTOSIHUSL B TPHPOJIE» BKIKOYAET OOLIMPHOE TEOPETUYECKOEe BBEJICHHE, B KOTOPOM B IIEPBOM
NpUOIMKEHUN PAcCMATPUBAIOTCS OCHOBHBIE COBPEMEHHBIE OOIIEXMMHUYECKHE BO33PEHUS, TEOpPHH,
3aKOHBI.

s ocBoeHus naHHoW yueOHoU aucuumiaussl (Y /) cTyaeHT JomKeH BIaieTh

- CIOCOOEH OCYIIECTBIATh MOMCK, KPUTHUECKUN aHATU3 M CHUHTE3 WH(GOpMallUU, MPUMEHSThH
CHCTEMHBI TOAXO/ /IS pelieHus mocTtaBieHHbIx 3a1au (YK-1);

- CHocoOeH co3laBaThb W MOJAEPKHUBaTh B IOBCEIHEBHON JXM3HU M B NPO(ecCHOHATBHOU
JeSTeIbHOCTH Oe30MacHble YCIOBUS KM3HENEATENbHOCTH JJIsl COXpPaHEHUs MPUPOJHOM Cpeasbl,
o0OecrieueHrs YCTOWYMBOTO pa3BUTUS O0OIIECTBAa, B TOM YHCIE MpPU Yrpo3e U BO3HUKHOBEHUH
Ype3BBIYAHHBIX CHUTYaIMi U BOCHHBIX KOHPIUKTOB (YK-8);

- CIIOCOOEH OCYLIECTBIATh MENIarorMyecKyro JIesTebHOCTh HA OCHOBE CHElMaIbHBIX HAayYHBIX

3nanuii (OITK-8).

s ocBoeHus naHHOW yueOHoU aucuurinHbl (Y1) cTyaeHT aomkex

3namo:

- OCHOBBI XMMHYECKOH HayKkh Kak O0OJacTH COBPEMEHHOTO €CTECTBO3HAHHUS, XMMHUYECKHX
IIPEBPALIEHUH ITOJIMMEPHBIX BEIIECTB KAK OCHOBBI MHOTHUX SIBJIEHUH )KMBOW U HEKUBOU IIPUPOJIBI;

-OCHOBHBIE TOHATUS M METOJbl MaTeMaTHYEeCKOro aHalu3a, Teopuu AuddepeHInanbHbIX
YPaBHEHUMH;



- 3akoHbl HbIOTOHa ¥ 3aKOHBI COXpPaHEHUS, SJIEMEHTbl MEXaHUKU >KUJIKOCTEH, 3aKOHBI
TEPMOIUHAMUKY;

- (akTOpel BPEIHOTO BIUSHUS JJIEMEHTOB Cpelbl OOWTaHUSA (TEXHHUYECKHX CPEICTB,
TEXHOJIOTUYECKHUX MPOIECCOB, MaTEpUajoB, 3[aHUA W COOPYKCHH, MPHPOJHBIX U COLUATBHBIX
SIBJICHUI)

- COBpEMEHHbIE 00pa3oBaTeIbHbIE TEXHOJIOTHH; NEIarorn4ecKie, CAHUTAPHO-TUTUEHUYECKHE,
SProOHOMHUYECKHE, ICTETUYECKUE, TICUXOJIOTUYECKUE U ClielhaibHble TPeOOBAaHUS K JAUIAKTUYECKOMY
o0ecrieyeHrI0 U OQOPMIICHHIO JabOpaTOpUU; METOJIUKY MPUMEHEHUS TEXHUYECKHX CpPEICTB
oOyueHusi, HHGHOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, 3JEKTPOHHBIX OO0pa30oBaTeNIbHBIX U
WH()OPMALIMOHHBIX PECYPCOB, AMCTAHIIMOHHBIX O00pa30BATENbHBIX TEXHOJOTUH U AJIEKTPOHHOTO
oOydeHUs; CYIIHOCTH Mpoliecca OOydeHUs, COIEpKaHUs OOpa3oBaHMs, METOIOB oOydeHus, (opMm
OopraHm3alii OOYyYeHHUs, JIUAarHOCTUKH 3HAHWUH, YMCHHH, HABBIKOB, METOJUKY TMPUMEHEHHUS
ANEKTPOHHBIX 00pa30BaTEIbHBIX U MH(DOPMAIIMOHHBIX PECYPCOB, TUCTAHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUI U IEKTPOHHOT'O 00yUeHUS;

Ymems:

- pemiath TUIOBBIE 3aaud, CBSA3aHHBIE C OCHOBHBIMH pa3zienamMu (U3MKH, HCIOIb30BATh
(bu3nuecKre 3aKOHBI;

- BBHINOJHATH OCHOBHBIE XUMHUYECKHE ONCpaIlldd, ONPEISNSITh TEPMOJIMHAMUYCCKUE
XapaKTePUCTHKU XHUMHYCCKHX PEAKIMi W PaBHOBECHBIC KOHIICHTPAIMU BEIIECTB, HCIOIb30BATh
OCHOBHBIC XHMHYECKHE 3aKOHBI, TEPMOIAMHAMHYCCKHUE CIPABOYHBIC JAHHBIE W KOJUYCCTBEHHBIC
COOTHOILIEHUSI OPTraHUYECKOW U HEOPraHUYECKON XHUMUU;

- OILICHMBAaTh MPABWJILHOCTH BBHIMIOJHEHHUS Y4eOHOW 3agauu, COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

- HCIIOJIb30BaTh MH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH, AKTUBHO IOJIb30BATHCS
CIIOBapsIMH U JPYTHMMHU MTOMCKOBBIMU CUCTEMAMH;

-  UAeHTU(UIMPOBATh OMacHble W BpeaHble (AKTOPel B paMKax OCYIIECTBISEMOM
NeSTeIbHOCTH; BBISIBJIATH MMPOOJIEMBI, CB3aHHbBIC C HAPYIICHUSIMU TEXHUKU O€30IMACHOCTH Ha pabodemM
MECTe;

- IpeyIaraTh MEPOIPHSITHS 110 TIPEOTBPAIIICHUIO YPE3BbIYAHHBIX CUTYaITUI

- aHAJIM3UPOBATh TPUMEPHBIC TPOTPAMMBI, OIICHWBATH W BBIOMPATH YUCOHWKH, YICOHBIC H
y4e0OHO-METOIuYeCKHe MOCOOus, YIEKTPOHHBIE 00pa30BaTENbHbBIE PECYPChl U HHBIE MaTEPHUAIIBL;

- aHaJM3UPOBATH MPOBEJACHUE YYEOHBIX 3aHATUNH W OPTaHU3AIMIO CAMOCTOATEIHHOW pPabOTHI
oOyJaronuxcsi, BHOCUTh KOPPEKTUBHI B paboduyio Mporpammy, MiaH H3y4eHHUs y4eOHOro IMpeaMera,
oOpa3oBaTeNbHbIE  TEXHOJOTHH, 3aJaHus 1  CaMOCTOSITENIbHOM  paboThl, COOCTBEHHYIO
PO ECCUOHANIBHYIO JIEATETbHOCTh;

- KOHTPOJIMPOBATH BBIMIOJHEHUE TPEeOOBAHHWHA OXpPaHbl TPYJA; AHAIM3UPOBATH W YCTPAHATH
BO3MOXXHBIE PUCKH KU3HU U 37J0POBBI0 O0YUAIONINXCS B YUeOHOM MTOMEIICHUH;

- obecrnieunBaTh COXpPAaHHOCTh U A(P(PEKTUBHOE HCIIOJIB30BAaHHE Y4YEOHOTO OOOpYHIOBaHUS;
MCIOJIb30BaTh METOIBI U TIPUEMBI PEIICHUS PACUETHBIX 3a7a4;

- MPUMEHSATh O0O0pa3oBaTeNbHBIE TEXHOJOTHMH B Y4eOHOM Tpollecce, B TOM YHCIE TpU
HE00XOAUMOCTH OCYLIECTBIIATH AIEKTPOHHOE 00yUECHHUE;

- HCMOJB30BaTh MEAarorudecku O0OOCHOBAaHHBIE (OPMBI, METOABl U TMPUEMBbI OpPTraHU3AIUU
NESATETFHOCTH O0YYaIONIUXCSl C YUeTOM OCOOCHHOCTEH MpernoiaBaeMoro ydeOHOTro MmpeaMeTra, 3aaad
3aHSTHS, BUJIA 3aHATHS;

Bnaoemo:



- MeTOJlaMH TPOBEICHUS (U3MUYECKUX HM3MEPEHUH, METOJaMH KOPPEKTHON  OLICHKH
MOTPEITHOCTEH MPH MPOBEACHUH (PU3NYECKOTO IKCIIEPUMEHTA,

-  TCOPCTUYCCKUMHU METOJAaMH  OIIHMCAHUA CBOMCTB IOpOCTBIX W  CJIOXHBIX  BCHICCTB,
OKCIICPUMCHTAJIIbHBIMU MCTOJaMHU OIIPECACIICHUA (1)I/I3I/IKO'XI/IMI/I‘-IGCKI/IX CBOMCTB AUCIICPCHBIX CUCTCM.

- IpaBUJIaMM MOBCACHUA IIPHU BO3HUKHOBCHUH ‘-Ipe3BBI‘-IaI>1HBIX CI/ITyaI_[I/II\/JI IpupoagHOro u
TEXHOTCHHOI'O IPOUCXOXKICHHS, OKa3bIBACT IIEPBYI0 IOMOIIb, OIUCHIBACT CIOCOOBI y4dacTHs B
BOCCTAHOBHUTEIIBHBIX MEPOIPHUSITHUIX

- HaBBIKAMH BECTH YYEOHYIO, IUIAHUPYIOUIYIO TOKYMEHTAIIHMIO, HABBIKAMH PO()ECCHOHATBHOTO
caMo00pa30BaHus MPEIOIaBaTes;

- METOJaM{ OCYIICCTBIICHUS MEJarorH4ecKOi TOIJCPKKH, COMPOBOXKACHUS, YCTaHOBJICHUS
KOHTaKTOB M B3aUMOJICUCTBHS C JPYTMMHU CYOBEKTaMU 00pa30BaTeIbHOTO IPOLEcca;

- IEpPBOHAYAILHBIMH HABBIKAMH OpPTaHH3AIIMH [1E1arOTHYeCKON pabOThI ¢ 00Y4aIOIINMHKCS;

- HaBBIKAMU OpPTaHU3aIUH Y4eOHO-UCCIIE0BATENBCKON paboThl 00YJatOIUXCs;

- OCHOBaMH NPUMEHEHHsS B MPAKTHYCCKOH [EATCIBHOCTH IMPHHIMIIOB PAlMOHAIBHOIO
UCIIOJIb30BAHUSI IPUPOIHBIX PECYPCOB H 3aIIUTHI OKPYKAKOILICH CPEIbI.

IIpu ocBOEHMM JAHHOM JUCUUIUIMHBI 00yYarOIUICS CMOXKET MPOJIEMOHCTPUPOBATD
(yacTuHo) cienyromiye 0606menHbie TpyaoBble pynkuun (OTD) u TpynoBbie pynkmun (TD):

Kon n nammenoBanmne O0001eHHas TPyAOBasA TpynoBas pynkuus (TPD)
npogeccuoHAIbLHOI0 Gynkuusa(OTd)
CTaHaapTa

01 ObpazoBanue u HayKa (B cepe AOUIKOJIBHOI0, HAYaJIbHOI'O O0IEr0, OCHOBHOI'O OOIIETO,
cpenHero odmiero oopazoBanus, IpohecCHOHATBLHOT0 00y4YeHUs, TPO(HEeCCHOHATEHOTO
o0Opa3oBaHMsl, TONOJIHUTEILHOT0 00pa30BaHus)

01.001 Ilemaror Kon HaumenoBanue YpoBeHb HaumeHnoBaHue Kon
(memaroruueckas OT® KBaJIU (U TO

JIeITeIbHOCTh B KaIln{

cthepe A [Temarormyeckas 6 Pazpabotka u A/01.6
JIOIIKOJIBHOTO, IeATeIbHOCTh 110 peanu3anus

HAYaJILHOTIO, MPOEKTUPOBAHUIO nporpamMm

o0rero, 198 peanu3ann y4eOHBIX

OCHOBHOI'O 00pa3oBaTEeNbHOTO JUCIUILINH B
o011ero, cpeIHero rporiecca B paMKax OCHOBHOM
o0mrero 00pa3oBaTeNbHBIX o0meodpazoBaresnb
00pa3oBaHus) OpraHU3aIHUsIX HOM MpOrpaMMbl
(BocmiMTaTeNb, ITOIIIKOJILHOTO, Ocy1iecTBiieHUE A/02.6
YUUTENb ), TBEPK HAYaJILHOTO podeCCHOHAIBHO

JECHHEIN o0111eTO, U J[esITEeIbHOCTU B
MPUKA30M OCHOBHOTO COOTBETCTBHU c
MunucrepcTBa 00I11eT0, CpelHero TpeOOBaHUSAMU

Tpyna u 00111EeT0 (benepanbHBIX

COIATLHOM 0OpazoBaHMs rOCYJ1apCTBEHHBIX

3aIUTHI 00pa30oBaTeIbHBIX
Poccuiickon CTaHIapTOB

®enepanyu ot 18 JIOLIKOJIBHOTO,

okTsi6psa 2013 r., HA4aJIbHOTO
PETUCTPAIIMOHHBI obmero,

i Ne 30550), c OCHOBHOTO

U3MEHECHUSIMH, o01ero, cpeaHero
BHECEHHBIMH o01ero
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Opranuzanusl,
OCYIIIECTBIIEHUE
KOHTPOJIS U OIEHKH
y4eOHBIX
JIOCTHIXKEHUH,
TEKYIIHX 51
HUTOTOBBIX
pe3yabTaTOB
OCBOCHUS
OCHOBHOU
o0Opa3oBaTenbHOI
MIPOTPaMMBI
o0yJarmuMucs

A/06.6

dopmMupoBaHue
YHHUBEPCATBbHBIX
y4eOHBIX TeUCTBUI

A/07.6




dopmMupoBaHue
HaBBIKOB,
CBSI3aHHBIX C
UH(POPMALIMOHHO-
KOMMYHHKAIIMOHH
BIMHU
TEXHOJIOTUSIMU
(manee - UKT)

A/08.6

dopmupoBaHue
MOTHBALUU K
00y4YEeHHIO

A/09.6

OOBeKTUBHAS
OLICHKA 3HAaHUU
oOyyJaromuxcsi Ha
OCHOBE
TECTUPOBAHUS |
JIPYTUX  METOJIOB
KOHTPOJIS B
COOTBETCTBUU c
peanbHBIMHU
y4eOHBIMU
BO3MOKHOCTSIMU
nereu

A/010.

Ilenarormueckas
JIEeITEIbHOCTD 1O
MIPOEKTUPOBA-
HHIO U
peanu3anuu
OCHOBHBIX
o01eobpasona-
TEIBHBIX
porpamMm

Ilemarormueckas
JIEeSITENLHOCTh 10
peanu3anuu
MporpamMmm
OCHOBHOTO "
cpenHero ooO1ero
o0OpazoBaHus

B/03.6

01.003 Ilemaror
JIOTIOTHUTEIBHOT
0 oOpazoBaHus
JeTen u
B3POCIIBIX,
YTBEPKICHHBIN
MIPUKA30M
MunucrepcTBa
Tpyaa u
COIIMAIbHOHU
3aIUTHI
Poccuiickoit
®enepauuu ot 8
ceHtsiops 2015
r., Ne 613n
(3apeructpupoBa
H

[IpenonaBanue
1o
JOIIOJTHUTEIb-
HBIM
o0bmeobpasoBa-
TEJIbHBIM
nporpamMmmam

Opranuzanus

e TeTbHOCTH
y4Yaluxcs,
HANpaBJIE€HHON Ha
OCBOCHHUE
JIOTTOJTHUTEIbHON
o0mieobpaszoBareib
HOM IIPOrpaMMBI

A/01.6

Opranuzanus
TOCYTrOBOM
MesITeILHOCTH
YIaIuxcst B
rpoiiecce
peayM3anuu
MOTIOJIHUTEIIHLHOM
00111600pa3oBaTEIbH

011 IPOrpaMMBbl

A/02.6




MHUHHCTEPCTBOM Obecnicuenue A/03.6
IOCTULIUN B3aUMOJICHCTBUS C
Poccuiickoit pOaUTENAMU
Qenepauuu 0T (3aKOHHBIMU
24 CEHTAOPS IPEACTaBUTEIIAMH)
2015 r., yUaluxcs,
pEerucTpaloHH OCBaMBAIOIINX
bt Ne 38994) JIOTIOJIHUTEIIbHYIO
001eobpazoBartelb
HYIO  TPOTpaMmy,
npu pelieHun
3a1a4 00y4eHUs u
BOCIHUTAHUS
INenarornyeckuii A/04.6
KOHTPOJIb u
OIICHKA OCBOCHUS
JIOTIOTHUTEILHOM
ob1eobpazoBaren
bHOI IPOTpPaMMBbl
Pa3paboTka A/05.6
POrpaMMHO-
METOINIECKOTO
obecrieueHus
peanu3anuu
JOTIOTHUTEILHOM
ob1eobpazoBaren
bHOI IPOTpPaMMBbl

4. TpeOoBaHHs K pe3yJIbTATAM OCBOCHHS IHCUMILIMHBI (KOMIIETEHIIUH 00y4alomerocs,
(¢opmupyembie B pe3ysibTaTe OCBOCHHUS JUCHUIIMHBI (MOLYJIs1)

B pesynpraTe ocBOoeHMs AUCHMILIMHBI «KOIOMAHO-AMCIIEPCHBIE COCTOSIHUSL B MPHUPONE» Y
o0yyarouxcst JOJKHbBI ObITh C(HOPMHUPOBAHBI JIEMEHTHI CIEAYIOIUX KOMIIETEHIIUI B COOTBETCTBUU C
®I'OC BO mno HampaBnenuto noarotoBku 44.03.05 Ilemaroruueckoe oOpa3oBaHHe (C ABYMs
npopUIsIMU TOATOTOBKU) NMpoduian XuMus, BHONOTHS ¢ Y4eTOM CIEIYIONIUX MPOQPECCHOHATBHBIX
crarnaptos (I1C):

- 01.001 Ilemaror (memarormyeckas JIesATENBHOCTh B cdepe TOUIKOJIbHOIO, HadalabHOTO,
00111eT0, OCHOBHOTO OOIIIET0, CpeIHEro o0Iero oopa3oBanus) (BOCIUTATENb, YYUTEIND),

- 01.003 Ilenaror 7ONOIHUTEIBHOTO 0Opa30BaHUs AE€TEH U B3POCIIBIX,

IIK-1 CrnocobeH ocBaMBaTh M HCIOJIb30BaTh 0a30Bbleé HAYYHO-TEOPETUUECKHE 3HAHUS H
MIPAKTUYECKHE YMEHHUs 110 IPEAMETY B TPO(eCcCHOHATLHOM NesTeIbHOCTH

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00y4aeMBbli TOJIKEH:

Konpr [Inanupyembie pe3yiabTaThl O0y4YeHHs, COOTBETCTBYIOIIHE (POPMUPYEMBIM KOMIICTCHIIHSIM

komrier | OIIOII

CHIHH 3Hamb ymemp enademn

OI1OII

IK-1 - COJIepKaHue, CyIlHOCTh, 1 aHAJTM3UPOBATH OA30BbIE HaBBbIKAMH TTOHUMAHUS U
0COOCHHOCTH M3y4aeMbIX MpeAMETHBIE HAYYHO- CHUCTEMHOI'0 aHaJu3a




SIBJIEHUM W MPOILIECCOB,

TCOPCTUUCCKHUE IPEACTABIICHHUA

0a30BbIX HAYYHO-

0a30BbIC TEOPUU B 0 CYILHOCTH, TEOPETUUYECKUX
IIPEeIMETHOM 00aacTu; 3aKOHOMEPHOCTSIX, IPUHLUIAX | [IPEJCTaBICHUM [UIs
- 3aKOHOMEPHOCTH, 1 OCOOEHHOCTSIX U3Y4aeMbIX pelieHus
OIpeIeIIAOINE MECTO SIBJICHUH U IPOLIECCOB. po¢eCCHOHATIBHBIX
IpeaMeTa B 0011el KapTuHE 3az1ay.

MHpa;

- IPOrpaMMbI i YU€OHUKH T10
IPENoAaBaeMOMY IPEIMETY;

- OCHOBBI O0IIETEOPETUYECKUX
JIMCLUILIIMH B 00BEME,
HEOO0XOAUMOM ISl PELICHUS
HeIarorH4ecKuX, HayYHO-
METOJIMYECKUX U
OpraHU3aOHHO-
YIIPaBICHYECKUX 3a/1au .

OOmuM CpeacTBOM KOHTPOJS SIBJISIETCS BBEJECHHAs B YHHMBEpCUTETE OaylIbHO-pEHTUHIOBas
CHCTEMa OIICHKH YCIICBAEMOCTH CTY/ICHTOB CIICIIMAIIMTETA U HANIPABJICHUI OakaiaBpuara.

[Ipu npoBeneHnn y4eOHBIX 3aHATHUN OOECIEUMBACTCS PA3BUTHE Yy OOYYAIONIUXCS HAaBBIKOB
KOMAaH/IHOW pabOThl, MEKIMYHOCTHOW KOMMYHHKAIIUU, MPUHATHS DEIICHHH, TUACPCKUX KauecTB
(BKJTFOYAst TIPU HEOOXOAMMOCTH MPOBEICHUE UHTEPAKTUBHBIX JICKIHI, TPYIIIOBBIX TUCKYCCHH, POTIEBBIX
UTP, TPEHUHIOB, aHAJIN3 CUTYaIlUil 1 HMUTAIIMOHHBIX MOJIENICH, MTPEnoJaBaHue TUCIUILTHH (MOIyJIeH) B
(dbopmMe KypcoB, COCTAaBJICHHBIX Ha OCHOBE PE3yJbTATOB HAYYHBIX UCCIICIOBAHUI, B TOM YHCIIE C YIETOM
pPETHOHANBHBIX O0COOEHHOCTEH MPO(EeCCHOHATLHONW MEATEIBHOCTH BBITYCKHHUKOB M MOTPEOHOCTEH
paboTonarerneit).
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5. Coaep:kanue U yueOHO-MeTOAUYECKAs] KAPTA TUCHHUILINHBI

Home Kosmuecrs | Jlntepa
CamocrosiTesbHast padoTa ®opmbI
p HaumenoBaHue TeM (BONPOCOB), 3ansaTuA o 0aJu10B Typa
. CrynenroB KOHTPOJIS
He/les] | HM3y4YaeMbIX MO JAHHOMH JUCHHUILINHE
U n | mp | mab Coneprxanue Yacel min | max
[Ipenmer u 3agaun Hayku «KosmongHo- Anresus u xore3ust. CMaunBaHUE U Pabora c [1]-[6];
JUCTIEPCHBIE COCTOSIHUS B TIPUPOACY. pacrekanue. PaBHoBecue ¢a3 npu yueOHOI [10]
TepmonnHamuka IIOBEPXHOCTHOI'O HCKPUBJICHHON ITOBEPXHOCTHU JIUTEPATYPOU.
1 cnost. [loBepxHocTHas sHeprusi [ noOca. 5 1 5 paznena. OCHOBHBIE METO/IbI 1 Bomnpocsr k 0 9
[ToBepxHOCTHOE HaTSDKEHUE. M3MEpEeHUs IOBEPXHOCTHOIO pyOexHOI
3aBUCUMOCTh JHEPreTHYECKHUX HATSKEHHUS )KUJKOCTEH U KOHTPOJIbHON
napaMeTpoB MOBEPXHOCTHU oT MMOBEPXHOCTHOM SHEPTUU TBEPIBIX
TEMIEPaTypHI. TeN.
TepMoanHaMUKa MHOTOKOMIIOHEHTHBIX Meton Pebunnepa 1uist usMepeHus Pabora c [1-3];
CHUCTEM C Y4YETOM IOBEPXHOCTH pa3jelia MMOBEPXHOCTHOT'O HATSXKEHUS yaeOHOM [7]
¢da3. AncopOuusi Ha TpaHMIE pazjiena AKHUJKOCTEN U MOBEPXHOCTHON JUTEPaTypOi.
2 K-K, )K-T. [loBepXHOCTHAsA aKTUBHOCTh. | - 2 |- SHEPTUU TBEP/BIX TEIl. 1 Bonpocs! k 0 2
Kanumnapuocts. Posnb pyOexHO
KaIllWUISIPHBIX SIBICHUI B KOHTPOJIbHON
OMOJIOTHYECKUX CUCTEMaX.
MoHoMoneKysapHbIe MEXAHU3MBI MornexymsipHas agcopOuus u3 Pabora c [1-9];
afgcopOIuu.  YpaBHEHHE  H30TEPMBI pacTBOpPOB, YPAaBHEHUE U30TEPMBI yaeOHOM [10]
3 aacopOuunu I'n6oca. ) 5 5 MOHOMOJIEKYJISIPHOH aicopOruu 1 JUTEPaTypOi. 0 )
(JIsurmropa), mpasmino Pebunaepa. Bompocsr  k
pyOexHOI
KOHTPOJIBHON
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AncopOumsi Ha TpaHUIE pas3jelia TB-T,

AncopOuust 31€KTPOIUTOB.

Bonpocer  k

[1-9];

TB-)K. YpaBHEHHE U30TEPMBI aIcOPOLIUHU CopOuHOHHBIE METO/IBI yJaJICHUS pyOexxHOU [14]
JIourmiopa.  AncopOuusi  CHIIBHBIX TOKCUYECKHUX BELIECTB U3 KOHTPOJIbHOM
JIEKTPOJINTOB, HMOHUTHL.  CyIIHOCTb OpraHusma.
xpomarorpaduu. CamocrosTen
bHas paboTta
Konnounnnas XUMHSL. [Ipupona, DNEeKTPOKMHETUYECKUE  SIBJICHUSI. Pa6ora c [1-9];
KJIaccu(uKanusi, METOJbl MOIyYCHHUS Crpoenne munemt B ruipooOHbIX yueOHOI [14]
JUCIEPCHBIX cucTeM. MoJeKyIspHO- KOJUIOMHBIX CUCTEMAX. JUTEPaTypOH.
KMHETUYECKUE CBOMCTBA. bpoyHOBCKOE Bompocsr K
nswkenue. uddysus. pyOexHOI
KOHTPOJIBHON
Ocmoc. Cemumentanus. OnNTHYECKHE Koarymsimust  nmrodoOHbIX  3051€H ITuceMeHHEBIN [1-
CBOWCTBA  JUCIEPCHBIX CHCTEM B JIEKTPOIUTAMHU. Bnusaue TECT. 9];[14]
OpUpoe. TeMIIepaTyphl u ri1y0oKoro Bomnpocs! k
nuanu3a. KuaeTnka Koaryssinui. pyOexHOI
KOHTPOJIBHON
CtpoeHrne U DIEKTPUYECKHH  3apsf YcToluuBOCTb To(pOOHBIX Pabora c [1-
KOJIJIOUHBIX YaCTHII. KOJIJIOWJIOB C MOHHBIMH yueOHOI 9];[14]
a/IcCOpOLIMOHHBIMU CJIOSIMH, JUTEPATYPOH.
MOJIEKYJISIPHBIMU Bompocer  k
a/ICOpPOLIMOHHBIMHU CIIOSIMH. pyOexxHOU
KOHTPOJIBHON
Y cTon4nBOCTh " KOaryJisius 3amuTHOe JIEHCTBHE Pabora c [1-
JIMCTIEPCHBIX CHCTEM. Bunsr MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB, y4eOHBIMH 9];[14]
YCTOWYHBOCTH. dakTopsl BMC. OMyJbCUH, )50 MOJEISAMH.
ycronunBoctu.  Koarymsamuu — 3osei Kiaccudukanus, METO/IbI Bomnpocer  k
IIEKTPOJINTAMH. MIOJIy4EHUS. pyOexxHOI
KOHTPOJIBHON
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Texymas pabota cTyneHTa 20
9 1 py0Oe:xxHOe TecTUpPOBaHME 15
Kunetnka Koarysisiuu JUCHEPCHBIX Hanmonexynsipaas CTPYKTYypa Pabora c [1-
CHUCTEM. I'eneoOpa3oBanmue. MIOJINMEPOB. ['ubkocTh yueOHo 91;[17]
10 Komnonanas 3alIuTa. Teopun MaKpPOMOJIEKYJI. JUTEPATyPOH. 3
KOAryJIsiiiH. Bompocer  k
pyOexHOI
KOHTPOJIBHOH
Knaccel  gucnepcHbIX — CUCTEM B ArperartHssble, (pa3oBble, Pabora c [1-9]
npupoze.  Aspo3ond, — CyCIEH3UH, (bu3nvecKre COCTOSTHUS y4eOHBIMH ;[13]
11 AMYJIbCUH, UX CBOMCTBA. nonumepos. PenakcanyonHsie MOJEISAMH. 3
mporecchl B moiumepax. [lonsitue Bompocer  k
0 MEXaHOXUMHH MOJIMMEPOB. pyOe)KHOU
KOHTPOJBHOU
JInopunbHbIE UCIIEPCHBIE CHUCTEMBI, JlucriepcuoHHBIE U Pabora c [1-9]
o0pa3oBaHHBIE MHULEIIO00PA3YIOIIMMHA HE/IMCTIEPCUOHHBIC yueOHOI ;[14]
TIOBEPXHOCTHO - AKTUBHBIMHU B3aMMOJICHCTBHS B TTOJISIPHBIX JUTEPATyPOH.
12 | BemectBamu (MITAB). HenoJisipHbIX (a3ax. KoHcranrta Bomnpocer  k 3
I'amakepa. [ToBepxHOCTB pazaena pyOexHOi
MEXy KOH/IEHCUPOBAHHBIMU KOHTPOJIbHOMN
dbazamu.
[Tonstne o BMC, knaccudukanui. PaGora aaresuu, ee cBs3b C CamocrosiTen [1-9]
Caoiictea BMC. XapaKTepPUCTHKAMHU pHas paboTa. ;[15]
MEXMOJIEKYISIPHOTO Bonpocer  k
13 B3auMoeicTBus. CroxxHas pyOexHOI 2
koHcTaHTa ["amakepa. [IpaBuino KOHTPOJIBHON

AHTOHOBa; yCJI0BUA CTO
MIPpHUMCHCHUS.
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MonexkyispHble KOJUIOUJHBIE CUCTEMBI 3aBUCUMOCTD JaBJICHUS Pabora c [1-9]
(pactBoper BMC). HabOyxanue wu HACBHIIIEHHOTO Napa OT KPUBHU3HBI yueOHOI ;[14]
pactBoperrie BMC. JInotponHsie psijibl MOBEPXHOCTHU KUJIKOCTHU. 3aKOH JIATEPATYPOI.
WOHOB. Tomcona (KenpBrHa). Bompocsr  k
Kanunnsipnas koHaeHcaIusl. pyOexHOI
14 BnusiHue nucniepcHOCTH Ha KOHTPOJIbHOU
PacTBOPUMOCTB TBEPABIX YACTHIL
(3akon ['m66ca-OcTBanbaa-
Opeitnanuxa). [Iponeccsr
M30TEPMUYECKON ITEPETOHKU B
JUCIEPCHBIX CUCTEMAX.
BsiskocTh M OCMOTHMYECKME CBOMCTBA Hanmonekynspaast ctpykrypa Pabora c [1-9]
pactBopoB BMC. KPUCTAIIIMYECKUX y4eOHbIMU ;[14]
BBICOKOMOJIEKYJISIPHBIX MOJIETISIMHU.
coequHenuil. CTpyKTypHas Bomnpocel  k
15 HEOHOPOAHOCTh pyOexxHOU
BBICOKOMOJIEKYJISIPHBIX KOHTPOJIbHOM
coequHeHuil. CTpoeHue
KPUCTAJUIUTOB, JIAMEJIEH,
MOHOKPHUCTAJIJIOB, c(pepoINTOB,
¢bubpum.
MemOpanHoe paBHOBecue JloHHaHa. TepMmoauHaMuka Pabora c [1-9]
[TonmmManeKTpoNnTHI. MHUIIEJII000Pa30BaHUs: TEIIOBbIE yueOHOI ;[14]
3¢ GeKThl, SHTPONHIHAS TPUPOAA JUTEPATYPOH.
16 Munemtodpazosanus [1AB B Bonpocer  k
BOJHBIX pacTBOpax. BinusHue pyOexHOI
koHueHtpaunu [IAB Ha cTtpoenue KOHTPOJIBHON

MHUICIIIT. X(HJIKOKPI/ICTEU’IJ’II/IIICCKI/IG
CUCTCMBEI.
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YcroitunBocts pactBopoB BMC u ee Kunernka xoarymsuu. Teopus Pabora c 1-9]
HapyleHue. 3acTyAHEeBaHUE. OBICTPOH KOAryJISIHH yueOHOI ;[14]
17 TukcoTponus u CUHEpPE3uC. i 5 ) (CMonyxoBCKHiT). AHTaroHU3M U 1 JIATEPATYPOI. 3
CUHEPIU3M B JICHCTBUU Bompocsr  k
JIEKTPOJIUTOB Ha IPOLIECC pyOexxHOI
KOaryJisiuH. KOHTPOJIbHOH
Tekymas paboTa cTyIeHTa 20
18 | 2 pyOe:kHOe TecTHPOBAHME 15
Hroro 14 | 28 | 14 16 70
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6. Oopa3oBaTe/ibHbIe TEXHOJIOTHH

Tpaouyuonnvie nekyuu u npaKmuyeckue (cemunapckue) 3anamus 6 Qopme c
UCNONb308AHUEM COBPEMEHHBIX UHMEPAKMUBHBIX MEXHOIOUI.

Jekyua-ouanoz — conepxaHue MoJaeTcsl 4Yepe3 CEpUI0 BOIIPOCOB, Ha KOTOPBIE CTYAEHT JOJIKEH
OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKIHU.

Jlabopamopnoe 3anamue — BHUI y4EeOHOro 3aHATHUS, NPOBOJUMBII B  CIELUAIBHO
000pYZIOBaHHBIX Y4EOHBIX J1A0OPATOPHSIX, HAINPABICHHBI HAa YCBOEHHE U YINIYOJEHHE H3ydaeMbIX
TEOPETUYECKUX OCHOB, U MOJYyYEHHUE NPAKTUYECKUX HABBIKOB IIyTEM HMCIIOJIb30BaHMsI Pa3IMUHbIX CPEJICTB
(HabiroieHus1, U3MEPEHUS!, KOHTPOJIS, BBIYUCIUTEIbHON TEXHUKH U TIP.).

Ilpezenmayuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEAUWHBIX CPEACTB - camblil 3((eKTUBHBIHA
Cmoco0 JOHEeceHUs BaXHOH HMHPOpPMAUM NpU NYOJWYHBIX BbICTyIUIeHHsX. Cralg-mpe3eHTanuu ¢
UCTOJIB30BAHUEM MYJIBTUMEAUHHOTO 000PYIOBaHHS MO3BOJIAIOT 3((HEKTUBHO U HATJISAHO NPEACTABUTH
CoJlepKaHue HM3y4aeMOro Marepuana, BBIICIUTh M MPOWJUIIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECEeT
[OYYUTENIbHYI0O HMH(OpPMALMIO, IOKa3aTh €€ KIIOYEBble COAEp)KaTelibHble IMYyHKTHI. lcrmonb3oBaHue
MHTEPAKTHUBHBIX DJIEMEHTOB IMO3BOJSET YCWINTh 3((EKTUBHOCTh MYOJWYHBIX  BBICTYIUICHHUH,
SBJISIFOIIMXCSI YaCThIO POPECCHOHATIBHOM 1eATEILHOCTH MPENoAaBaTels.

Pechepam — nicbMEHHBIN JOKJIA UM BBICTYIIEHUE IO ONPEENIEHHOI TeMe, B KOTOPOM coOpaHa
nH(pOpMaLKs U3 OJTHOTO WM HECKOJIBKUX UCTOYHHUKOB.

Texnonozusa 3neKmpoHHo20 00yuenus (peanusyeTcs py NOMOIIU IEKTPOHHONW NH(OPMALIMOHHO-
obpazoBatenpHOU cpenbl (DMOC) COI'Y mnpu wucnonp3oBanuu pecypcoB OBC, mpu mpoBeaeHUu
aBTOMAaTU3MPOBAHHOIO KOMIIBIOTEPHOI'O TECTUPOBAHMS U T. 1.).

Hcnonb3yrorcss 0alIbHO-PEUTHUHIOBas CHUCTEMa OLIGHKM 3HAHUM, TEXHOJIOTMU C IPUMEHEHUEM
JMCTAaHIIMOHHOTO 00y4eHus Ha riardopme http://Ims.nosu.ru/.

Ilpumeyanus:

1. Bce Buapl y4eOHOW pabOTHI MOTYT NMPOBOAWUTHCS JWCTAHIIMOHHO HA OCHOBAaHHWH JIOKAJTBHBIX
HOPMATHBHBIX aKTOB.

2. B nensx peanu3anuy WHAWBUAYATFHOTO MOIX0/1a K O0OYYEHHIO CTYJCHTOB, OCYIIECTBIISIONINX
y4eOHBII TPOILIECC 1O WHAWBUIAYAIBHOW TPACKTOPUM B paMKaX WHAWBUIYaJIbHOTO paboyero IuUiaHa,
U3yYyeHHe JaHHOW JUCLUIUIMHBI MOMKET OCYIIECTBIIATHCS 4Yepe3 HHIUBUAYaJIbHbIE KOHCYJIbTALUU
IpernojiaBaTeNss OYHO, B 4Yachl KOHCYJbTAIMi, MO 3JIEKTPOHHOM MOYTe, a TaKXKEe C HCIOJIb30BAHUEM
Webex, maardopmbr mucranimonnoro ooydenust Moodle, nmuunblii kabuner crynenTa Ha caiite COI'Y,
npyrux snementos OMOC COI'Y.

7. YueOHO-MeTOANYECKOe o0eclieueHre CaMOCTOsITeILHOIH padoThl

CamocTtosaTenbHass pabora oOydarolmuxcsl SBISIETCS OJAHMM W3 BHUAOB YUeOHBIX 3aHSATHH.
CamocrosTenbHas paboTa MPOBOAUTCS C LENbIO:

— CUCTEMaTU3alMU U 3aKPEILICHHUs IOJyYEHHBIX TEOPETUYECKUX 3HAHUM U IIPAKTUYECKUX YMEHUI
o0yyJaromuxcs CTyACHTOB;

— yriyOJaeHHs U paclIMPEeHUs: TEOPETUUECKUX 3HAHUM;

— (opMUpOBaHUS YMEHHUH HCTIOIB30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO TOKYMEHTAIIMIO
U CIIEHHAJIBHYIO JINTEPATYPY;
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- (QopMHUpOBaHUS CaMOCTOSTEIHPHOCTH  MBIIUICHHUS, CIOCOOHOCTEM K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alliu;

— pa3BUTHS UCCIIEAOBATEIBCKUX YMEHUH.

CamocTtosiTenbHas paboTa OOYYAIOIIUXCS OCYIIECTBISICTCS HAa MPOTSHKEHUU H3YYCHHS BCed
JTUCIUIUTNHBI B COOTBETCTBUU C YTBEPIKJICHHOU B YUeOHOM IJIaHE TPYJOEMKOCTHIO U COCTOMT U3:

- paboThl CTYACHTOB C JICKIIMOHHBIMH MAaTepHalaMH, IOMCKAa M aHaju3a JHTEepaTypbl H
AJIEKTPOHHBIX KICTOYHUKOB MH(OPMAIINH T10 33JJaHHOHN TEME;

- BBITTOJTHEHUS 3aJIaHUM JIs camocTosATepHOM paboTel B ONOC COI'Y;

- M3yYCHUS TEOPETHYECKOTO, MPABOBOTO M CTATUCTUYECKOTO0 Marepuana sl MOATOTOBKH K
MPAKTUYECKUM 3aHSITHSIM;

- IOATOTOBKH K 3a4ETYy.
[Ipu u3yueHuM AAHHOW AMCUMIUIMHBI MpeaycMoTpeHa 3ammra pedepara. Bece meroanueckue

MaTrepuabl IPEACTABICHBI B CUCTEME TUCTaHIIMOHHOTO 00ydeHus: COI'Y.
MeToanyeckue peKOMeHIAlUN 110 HAMTUCAHUIO pepepaToB

Pedepar — mmceMenHast paboTa Mo OMpEAEICHHOW HAy4YHOW mpobieMe, KpaTKOoe H3JI0KEHUE
COICp)KaHUSI HAyYHOTO TpyJa WIM HAy4HOH mpobsembl. OH sBIseTCS ACWCTBEHHOH (opmoii
CaMOCTOSITEJILHOI'O HCCIIEIOBAaHMsI Hay4yHbIX MpOOJIeM Ha OCHOBE H3YyUEHHMs TEKCTOB, CHEIMAIbHOMN
JUTEpaTyphl, a TAaK)K€ HAa OCHOBE JIMYHBIX HAONIOJICHHMH, HCCIEIOBAaHMW U INPAKTHYECKOTO OIIbITA.
Pedepar nmomoraer BbpabOTaTh HABBIKUA U MPUEMBI CAMOCTOSATEIBHOTO HAYYHOTO MOUCKA, IPAMOTHOTO U
JIOTHYECKOTO U3JI0KEHUsI M30paHHOM MpoOiaeMbl M CHOCOOCTBYET MPHOOLICHUIO CTYACHTOB K Hay4HOH
JESITEIbHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. Bri6op TeMmbl uccnenoBanus. Tema pedepara BbIOUpaeTCs CTYAEHTOM Ha OCHOBE €r0 HAyYHOI'O
uHTepeca. Taxke moMolIs B BEIOOpE TEMbI MOKET OKa3aTh IPENOAaBaTENb.

2. IlnanupoBaHue wucciaenoBaHusd. BxirouaeT cocraBieHHE KaJIGHIApPHOIO IUIaHAa HAy4yHOTO
UCCIIeIOBaHMsT M IUlaHa MpeanoiaraeMoro pedepara. KanennapHelii miaH HMcclIelOBaHMUS BKJIHOYAET
CIIEAYIOIIME BIIEMEHTHI: BBIOOP U (OopMyIMpoBaHHE NPOOJIEMbl, pa3paboTKa IUIaHa HCCIEIOBAaHUS U
IpeBapUTENILHOrO IJaHa pedepaTa; cOOp M U3ydyeHHE MCXOJHOI0 MarepHasa, MOMCK JIUTepaTyphl;
aHaJIM3 COOpaHHOI0 MaTepuala, TeopeTHuecKas pa3paboTka NpoOIeMbl; COOOIIEHHE O MPEABAPUTEIBHBIX
pe3ysibTaTax HCCIeI0BaHUs; JIUTEepaTypHoe O()OpMIIEHUE MCCIIEI0BaTENbCKOM MPOOIEeMbl; 00CYKICHHE
paboTHI (Ha CEeMHUHApE U T. 11.).

[Tnan pedepara xapakTepusyeT ero cojaepkaHue u cTpykrypy. OH JOJIKEH BKJIIOYaTh B CeOs:
BBEJIEHUE, TJle OOOCHOBBIBAETCS AKTYaJIbHOCTh MPOOJIEMBI, CTAaBATCS I€b M 3aJa4yd MCCIEI0BaHUS;
OCHOBHAs 4acTh, B KOTOPOM pacKpbIBaeTcsi cojep:kaHue MpoOJIeMbl; 3aKJIOueHHe, Ie 000O0IIarTCs
BBIBOJIBI 110 TEME U AAOTCS MPAKTUYECKUE PEKOMEHAALINH.

3. Tlouck u wu3ydeHue muTeparypbl. Jlis BBIABIEHUS HEOOXOJUMOHN JUTEpaTyphbl CIEIyeT
o0OpaTuThcs B OMOIMOTEKY MM K mpernojaaBatento. Ilogobpannyto nureparypy cienyer 3aduKCupoBaTh
cornacHo 'OCT no GubnuorpaguueckoMy ONUCaHUIO MPOU3BEICHUI MeYaTH.

Hnst paspaboTku pedepara HOCTATOYHO H3ydeHHE 4-5 BaXHEUINIUX CTAaTed MO HW30paHHOU
npo6ueme. [Ipu uzydeHun nureparypbl HEOOXOJUMO BBIOUPATh MaTepHall, HE TOJIBKO MOATBEPKIAIOIIHNMA
MO3UIUIO aBTOpa pedepaTa, HO U MaTEpUa AJIs OJEMHUKH.

4. OO6pabotka wMarepuana. Ilpu o00paboTke TNOIY4eHHOro MaTepualla aBTOp JOJDKEH:
CHCTEMaTU3HpOBATh €ro IO pasjiesiaM; BBIIBUHYTh U OOOCHOBAaTh CBOM THIIOTE3bI; ONpPEACIUTh CBOIO
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MO3UIIMIO, TOYKY 3PEHHS 10 pacCMaTPHBAEMOW MpoOJieMe; YTOYHUTH OOBEM M COJNEpIKAHHME TOHSTHIA,
KOTOPBIMH TPHUXOJUTCS OIEPUPOBATh MPH pPa3pabOTKe TEeMbI; CHOPMYIMPOBATH OMNpEACTICHUS U
OCHOBHBIE BBIBOJIbI, XapaKTEPU3YIOIINE PE3yJIbTaThl UCCIECAOBAHUS; OKOHUATEIbHO YTOYHUTH CTPYKTYPY
pedepara.

5. Odopmnenue pedepara. [Ipu odopmiienun pedepata peKOMEHAYETCS MPUACPKUBATHCS
crepayromux npapuia: Cienyer mucaTh JIMIIb TO, YEM aBTOP XOUYET BHIPA3UTh CYHIHOCTh MPOOJIEMBI, ¢
noruky; [Tucate cTporo mocnenoBareabHO, JJOTHYHO, JOKA3aTENbHO (IO CXeMe: Te3UC — 00OCHOBAaHUE —
BbIBOJ); I[Tucare sipko, 0Opa3HO, KHBO, HE TOJBKO BCKPBIBAas UCTHHY, HO M OTpa)kask CBOIO MO3HIIHIO,
nponaraHaupysl MOJXy4YeHHbIC pe3ynbTaThl; [Iucatk OCMBICICHHO, cOOMIOAAs MpaBHia TPaMMAaTHKH, HE
370YTOTPEOIsisl HAYKOOOPa3HBIMU BBIPAKEHUSIMH.

Pedepar BbimonHseTCS B COOTBETCTBHH C TPEOOBaHMSIMU CTaHIAPTOB, pa3pabOTaHHBIX IS
JAHHOTO BHJIA TOKYMEHTOB. PaboTa moimkHa ObITh BBITIOJIHEHA Ha Oeol Oymare cTaHIapTHOTO Jucta A4.
Tekct momkeH ObITH OTHEYAaTaH Ha KOMIIBIOTEPE B TEKCTOBOM penakrope Microsoft Word u oTBeuarsb
CIICAYIOIIMM TPEOOBAHHUSM: MAapaMETPBI IMOJICH CTPAHUIL JOJDKHBI OBITh B MIpE/eiaX: BEpXHEE U HUKHEE —
mo 20 MM, npaBoe — 10 MM, neBoe — 30 mm, mpudr — Times New Roman , pasmep mpudra — 14,
MEXKCTPOYHBI HHTEPBAI — MOJYTOPHBIN. JIeHTa mpuHTEepa — TOIBKO Y€pHOTO 1BeTa. Hymepariust ctpanuiy
B pedepare nomKHA OBITH CKBO3HOM, HauMHAas ¢ TpeTheil cTpanuibl. HoMep mpocTaBisiercss apaOCcKuMu
U paMu BBEpXY KaXKI0W CTPAaHUIIBI CIIpaBa.

[Tpu n3n0KEeHNN MaTeprana He0OXO0UMO MPUIEPKUBATHCS TPUHATOTO TUIAHA.

bubnuorpaduyecknii COUCOK COCTaBISIETCS HAa OCHOBE HCTOYHHMKOB, KOTOpPBIE OBLIH
NPOCMOTPEHBI M W3y4eHBl CTYASHTOM IIpH HamucaHuu pedepara. JlaHHBIA CHHCOK OTpa)kaeT
CaMOCTOSITEIIbHYIO TBOPYECKYIO PadOTy CTYIEHTa, YTO MO3BOJIET CYAUTh O CTEIICHU €r0 MOATOTOBKU M
yrIyOJIeHMH B BBIOpaHHYHO TeMaTHKy. Bcs Mcronb30BaHHAs JIUTepaTypa pa3MeniacTcsi B CIEAYHOIIEM
MOPSIJIKE: 3aKOHOJATEIbHBIC aKThl, IOCTAHOBJICHHUS, HOPMATUBHBIC IOKYMEHTBI, BCSI yueOHas JuTeparypa
B an(aBUTHOM TOPSAKE, 3aTEM CPECTBA MEPUOANYECKOM TedaTu B andaBUTHOM MOPSAKE; UCTOYHUKHU U3
cetu MHTEpHET.

MeToauuecKkue PE€KOMEHIAIUHA 11O CO3TAHUTIO MyﬂbTHMeHHﬁHOﬁ npe3cHTanmumn

CrpykTypa U coaep:kaHue Ipe3eHTaluu — OTO JIMYHOE TBOpUYECTBO aBTopa. Iloses3Ho
MCIOJIb30BaTh MAOIOHBI OPOPMIICHHS JUI OJTOTOBKH KOMITBIOTEPHOM Mpe3eHTaIUH.

Crnaiapl KenaTeNbHO HE IEperpy’karb TEKCTOM, JIydlle pa3MECTUTh KOpPOTKHE Te3uchl. Ha
craiiiax HeoOXOAMMO JeMOHCTPHPOBAaTh HeOOJbIIME (parMeHTHl TEKCTa JIOCTYNHBIE A YTEHHUsS Ha
paccrosHuu; 2-3 dotorpaduu nnm pucynka. HanbGomnee BaxHbII MaTepual JTydille BbACIHUTb.

Tabmunpel ¢ UM(POBHIMU JAaHHBIMHM IUIOXO BOCIPUHUMAIOTCS CO CJAiIoB, B 3TOM Ciydae
un(ppoBoi MaTepua, Mo BO3MOXHOCTH, JIydllle PEACTaBUTh B BUJIE TPAUKOB U IHArPAMM.

He cnenyer wusnuuiHe yBiekaTbcs MyJIbTUMEAMMHBIMU 3ddextamu aHumanuu. OcoOeHHO
HeXeNlaTeNbHbl Takue (Q(EeKThl KakK BBUIET, BpallleHUe, BOJIHA, TOOYKBEHHOE MOSIBICHUE TEKCTa U T.H.
OntumanbHas HacTporka 3¢ (EeKTOB aHUMAIMKU — MOSABICHHE, B MEPBYIO OuYepelb, 3arojioBKa ciaiinia, a
3aTeM — TeKCTa Mo ab3amaM. IIpum 3TOM eciii HECKOJBbKO CIaififloB MMEIOT OJIMHAKOBOE Ha3BaHUE, TO
3aroJI0OBOK Cllaiiia JOJKEH ITOCTOSIHHO OCTaBaThCs HA SKpPaHE.

YroObl 0OecreuuTh XOPOIIYI0 YUTaEMOCTh MPE3eHTAlMH HEOOXOIUMO M0100paTh TEMHBIN I[BET
¢dona u cBeTbIN BT wpudTa. Henb3s Takxke BoIOUpaTh (YOH, KOTOPBIM COAEPKUT aKTUBHBIN PUCYHOK.
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KenarenbHO MOATOTOBUTH K KaXXAOMY cCJaiily 3aMeTKH MO JTOKIaay. 3aTeM pacredyaTrarb UX U
HCI0JIb30BaTh P MOJArOTOBKE MM Ha caMOM Ipe3eHTauuu. Mo>KHO pacredaraTb HEKOTOPbIE KIHOUYEBbIE
CJIaliJibl B KAUECTBE Pa3/laTOYHOI0 MaTepuaa.

Heo0xoaumo 00s3aTenbHO COOMIOAATh €IWHBIA CTHIIb O(QOPMIICHUSI MPE3eHTAUN U 00paTuTh
BHUMaHHE Ha CTHJIMCTHYECKYIO TPAaMOTHOCTb.

CrnenyeT npoHyMepoBaTh ClIalibl. ITO MO3BOJIUT OBICTPO OOpalIaThCsi K KOHKPETHOMY ClIaiily B
cllydae He0OXOJUMOCTH.

PexoMenaanuu o cogep’aHuio U CTPYKTYpe caiiioB MyJIbTUMEAUMHON Mpe3eHTallUU:

1-ii cnmaiig (TUTYBHBIN), Ha (OHE KOTOPOrO CTYIASHT MpeACTaBiIseT TeMy mpoekta, OUO u
Hay4YHOT'O PYKOBOJUTEII.

2-1 cnaiin. Briarodgaer B ceOst 0ObEKT, IPeIMET U TUTIOTE3y UCCIICOBAHMS.

3-it cnaiin. ConepKUT Lenb U 3a1adu uccienoBanus. Llenb mpoekTa noipkHa OBITH HamMCaHa Ha
9KpaHe KPYyMHBIM MpudTOM. 3/1€Ch Ke, €CIM IMO3BOJIIET MECTO, MOXXKHO HalucaTh U 3a7add. 3aJaqyu
MOTYT OBITH MIPEICTABICHBI U HA CIEAYIOIIEM claie.

4-i1 - cnaiin. ConepXKHUT CTPYKTYpY paOOThbl, KOTOPYIO MOKHO IPEJOCTaBUTh, HAIPUMEpP, B BUJIE
rpaduyeckux OJOKOB CO CTpelKaMH. A TaKkKe — MepedrclieHue MPUMEHSIEMbIX METOJIOB U METOJIUK.

5-i1 - cnaiin. IlpexncraBnsercss conxep)kaHHe U TeopeTHUecKass 3HAa4YMMOCTb Ipoekrta. CyTb
pemraeMoii mpoOjaeMbpl MOXET OBITh MpEACTaBlieHAa B BHJAE CXEM, TaONUI, auarpaMM, TpaduKoB,
¢dororpaduii, pparmenToB GpuiabMOB U T.I1. Ha TeopeTHuecKkyro 4acTh MPEACTaBICHUS MPOEKTa JOIDKHO
OBITH CO31aHO HECKOJIBKO CIIAi/I0B.

6-i1 - cnaiin. Bo3aMOXHOCTH NMPUMEHEHHs Pe3y/IbTaTOB PabOTHI Ha MpakTuke. Ha 3Ty Temy Taxke
JOJKHO OBITh HECKOJIBKO CIIal/IOB.

7-i1 cnaiin. ['maBHbIE BBIBONIBI, MTOTH, PE3YNbTAaThl MpPOEKTa IejIecooOpa3HO MOMECTUTh Ha
oTaenbHOM cnaiiae. Ilpu 3ToM He cienyeT mepeyuciaTh To, YTO ObLIO CAENIAaHO, a JAKOHUYHO U3II0KUTh
CYTh 3HAUUMOCTH MPOEKTa UIIU MOJYyYEHHBIX PE3YIbTaTOB UCCIIEAOBAHUS.

[Tocnenuuii cnaiin. B koHen npe3eHTaluy skenaTenbHO IOMECTUTH ciaiif] ¢ TekcToM «Cracubo 3a
BHUMaHUue! ».

MeTtoauyeckue peKOMeHAAINH 110 UCIOJIL30BAHNIO HH(POPMALIMOHHO-KOMMYHHKATUBHBIX
TeXHOJIOTUH 00yueHust

Jns u3ydeHHsT JEKIMOHHOIO MaTrepuana JUCUUIIMHBI TMPUMEHSIOTCS ayJlnOBU3YaIIbHbIE
(MynbTUMEIUHHBIE) TEXHOJOTUH, KOTOpbIE HE OTPUIIAIOT TPAJUIMOHHBIC, MPOBEPEHHBIC BpPEMEHEM
METO/IbI IPENOoIaBaHusl, HO, IPH STOM, OHH MOBBIIIAIOT HATJIATHOCTh, UHHOPMATUBHOCTb, ONIEPATUBHOCTD
B I10JJa4ue I/IH(l)OpMaIII/II/I, IMO3BOJIAIOT DKOHOMUTL BPEMS 3QHSITUIL.

Kaxxnoe cemuHapckoe 3aHATHE HMMeEET CBOKO ocoOyio (GopMy TpoOBEAECHMs, CBOIO
MCTOJOJIOTUYCCKYIO CHGHI/ICI)I/IKy, qTO IMO3BOJIACT PAa3BUBATH Y CTYACHTOB Pa3INIHBIC KaK
OoOIIEeKyIbTypHbIE, TaKk W TpodeccuoHanbHble KoMmmereHuu. [locTaHoBKa mpoOsieMbl, pa3dop
aKTyallbHBIX KOHKPETHBIX W THIOTETHYECKUX CHUTYyallMi, co3fJaHue aTMocdepbl auaigora MeExXIy
npernojaBaTesieM U TPYIIOi MOo3BOJsSeT paboTaTh MHAWBUAYATbHO W B MAllbIX TPYIIAX, KOJIEKTUBHO
oOCyXKJaTh OMpeACNeHHBI TeMaMHU MaTephall, a TaKKe HHHUIIMUPOBATH CAMOCTOSITENBHYIO pPaboTy
CTyleHTOB. IIpu OCMBICIEHUH COJEpKaHMUS BOIPOCOB MPAKTUYECKUX 3aHATHI MpecienyeTcs: Lelb
coOJTI0/1aTh MPEEMCTBEHHOCTD B MPOGECCHOHATHPHOM U B TBOPYECKOM PAa3BUTHH CTYICHTOB.
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KoHTposb camocTosiTeTbHON pabOThl CTYIEHTOB MPU3BaH clejaTh Mporecc oOydeHus Oosee
HCJIOCTHBIM M OPraHUYHbIM. Ero 3alada HE OCTaBUTHb 0e3 BHUMAHUSA Jaxe, Ha HepBBIﬁ B3TJIA 1,
MaJIO3HAYUTCIIbHBIC BOIIPOCHI.

KOMHBIOTCpHOG TCCTUPOBAHUC IMO3BOJIACT OCYIICCTBIIATH HUTOT'OBBIN KOHTPOJIb 3HAHUU CTYACHTOB.
TecroBblii MaTepuan BKIIOYaeT B ceOs COJCp)KAHUE BOMPOCOB IO KAKIOMY U3 0003HAUYEHHBIX
IPOrpamMMO¥ pa3zesoB.

Kaxnplii Bompoc mpenmoyiaraeT HECKOJIbKO BapHaHTOB OTBETOB, CPEAM KOTOPHIX HMMEIOTCS
a0COJIIOTHO HEBEPHBIN, MPABWIBHBIA U B OOJBIICH MM MEHBIICH CTENEHH PACKPBIBAIOUINA CYITHOCTb
Bompoca. B mpoliecce KOMIBIOTEPHOTO TECTUPOBAHUS 3ajada CTYICHTOB OIPENENSIeTCs KaK BHIOOP
MMpaBHUJILHOTO OTBCTAa U3 MHOFOO6pa3I/IS'I BapHUaHTOB. B TectoBEIX 3alaHuAX €CThb BOIIPOCHI Ha
COOTBETCTBHE. B mpoliiecce KOMIBIOTEPHOTO TECTHUPOBAHUS, 33/1a4a CTYJEHTA ONpEAeIseTcs KaK BBIOOD
MIPABIJIBHOTO OTBETA U3 MHOT0OOpa3wsi BAPUAHTOB.

BOHpOCBI U TEMbI, OTBOAUMBIC Ha BBIIIOJIHCHUC CaMOCTOSITCIILHOU pa6OTbI 110 JUCHMUIIIIMHE, a
TAKXKe KPUTEPUH OIICHUBAHUS 110 KQXKIOMY BUIy paboThI conepxkarcs B pazaene 8 PIT/I.

8. OueHo4HbIe CpeCTBA ISl TEKYIIEro KOHTPOJISI yClIeBaeMOCTH, PYOe:KHOM aTTecTallul U
NPOMEKYTOUYHOM ATTeCTAUMH N0 MTOraM OCBOEHHS TUCHUILIUHBI.

Pabouas mporpamma npeaycMaTpuUBaeT NMPOBEACHUE JIEKIIMOHHBIX M MPAKTHUUECKUX 3aHATUH, a
TaKXKe CJIEYIOIINEe BUIbl pabOT: CAMOCTOSATEIbHYIO padOTy CTYAEHTOB IO MTOATOTOBKE YCTHBIX JIOKJIAJ0B,
HaNMCaHUIO pedepaToB, MOATOTOBKY MPE3EHTANUNH M OOCYXIEHHH MO TeMaM TUCIMIUIMHBI - paboTy B
aKTUBHOM M MHTEPAKTUBHON popmax.

Buabl koHTpOJIS.

Pabouas nporpamMma npeanosiaraeT TeKyIui 1 MPOMEKYTOUHbIH KOHTPOJIb 3HAHUH.

Texyuquii KOHmpOob — STO HENPEPHIBHO OCYLIECTBIIIEMbIII MOHUTOPUHT YPOBHSI YCBOCHHUS 3HAHNUI
1 (OpMHUPOBAHUS YMEHUH M HABBHIKOB B TEUEHHME CEMecTpa WM y4eOHOro rojaa. Tekymuil KOHTPOIb
3HaHUH, YMEHUH U HaBBIKOB CTYJEHTOB OCYIIECTBISIETCS B XOJ€ Y4EOHBIX (ayJUTOPHBIX) 3aHATHUH,
MIPOBOAMMBIX IO pacnucaHuio. PopMaMu TEKYIIEr0 KOHTPOJIS BBICTYNAIOT OMPOCHI Ha CEMUHAPCKUX U
MPAKTUYECKUX 3aHATHAX, a TaKkKe KOPOTKHE (10 15 MMH.) 3a/1aHus, BBINOIHIEMbIE CTYJEHTAMU B HaJaje
JIEKIUHU C IIeJIbI0 NMPOBEPKU HAIMYMUS 3HAHUM, HEOOXOIMMBIX JJIi YCBOEHHUS HOBOI'O MaTepuana Wid B
KOHIIE JIEKIIVH JJIS1 BBIICHEHMS CTETIEHU YCBOCHUS U3JI0)KEHHOIO0 MaTepHuaia.

PyGexHBIIl KOHTPOJIb OCYIIECTBIAETCS MO Oojiee WJIM MEHEe CaMOCTOSTENbHBIM pas3jienaMm —
y4eOHBIM MOJYJSIM Kypca M HpPOBOJUTCS MO OKOHYAHMM M3Y4YEHMs Marepuasa MOAYJs B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOeKHbIi KOHTPOJIb HMPOBOAMTCS C LIENbIO ONpPEeNICHUs KauyecTBa YCBOEHUS
MaTepuana ydeOHOro MoAaynis B IieioM. B TeueHue cemecTpa NMpPOBOAMTCA [Ba TaKUX KOHTPOJIbHBIX
MEpPONpUATHS 10 TpaduKy.

TeMbl M KPUTEPUH OlIEHUBAHUS camMocTosATeIbHOI padoThl (ITK-1)
IIpumepHas TemaTHKa pedepaToB M Npe3eHTANNH

1. Knaccuduxanus KOJJIOUIHO-IUCIEPCHBIX CUCTEM U METOJIbI UX MOTYUYESHHUS.

2. CenuMeHTanMoOHHAsT (KUHETHYECKas) YCTOWYHMBOCTh TUCIIEPCHBIX CHCTEM. MeTonsl ee
peryaupoBaHusl.

3. HpIOTOHOBCKHE XKHUIKOCTH. 3aKOH BSI3KOTO TeueHus: HproToHa.
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4. VYpapuenue [lyazeitns nius o6beMHOT0 pacxosa u 3akoH Jlapcu.

5. IIpoMBbIBOUHBIE KMJIKOCTM Kak JHUCIIEPCHBIE CHCTEMbl. MoJeiIbHOE ONHCAaHUE MX
PEOJOTUYECKUX CBOWCTB.

6. Peomornueckue cBoiicTBa ChIphix HedTel. Kitaccupukamus 1mo BS3KOCTH M IUIOTHOCTH.
[Tpupoausie HeHTEOUTYMBI.

7. YCTOWYMBOCTh BOAOHE(DTSHBIX SMYyJbCUU. Ponb NpupoaHbIX CcTAOMINU3aTOpPOB HEPTH B
YCTOMYMBOCTH 3MYJIbCUH. MexaHu3M JeUCTBUSA J1I€IMYIIbIraTOPOB.

8. Ocmoc, oOpaTHbBIN OCMOC, TUAIN3 U UX pUMeHeHne. MeMOpaHHbIe TeXHOJIOTHH.

9. [IpumeHeHre HAHOPA3MEPHBIX MATEPHAIIOB B IPOMBILILIEHHOCTH. PasmepHblii 2 dekT.

10.  Peonoruyeckue CBOWMCTBAa CTPYKTYPUPOBAHHBIX HEHBIOTOHOBCKHX JHUCHEPCHBIX CHUCTEM.
MopenbHOe onucaHue.

11.  Munemnoo6pasyroue 11AB u ux npumenenue. IIpouecc comrobunuzanmu. MexaHu3m
Motomiero nerctaus ITAB.

12. CBepxXKpuTHYECKOE  COCTOsSHHME  BemlecTBa.  [IpuMeHeHHe U MpEeUMYyIIEcTBa
CBEPXKPUTHYECKHUX (ITFOUIHBIX TEXHOIOTHIA.

OueHoYHbIH JUCT 32K THI pedepaTta

HaumenoBanue BoisiBJ1eHHBIE OtMmeTka
noKa3areJis HEJ0CTATKH U
3aMeYaHusl
I. KAUECTBO HCCJIEJJOBATEJ/IbCKOM PABOTDBI (PE®EPATA, IPOEKTA)
1. CooTBeTcTBHE COMIep kaHUs PaOOTHI 3aJaHUIO 0,5
2. I'paMOTHOCTb M3JIOKEHUS U Ka4e€CTBO OPOpMIIEHUS PaOOTHI 0,5
3. CaMOCTOSITEIbHOCTb  BBIMOJHEHUS PpalOThl, TIyOMHA 0,5
mpopabOTKK MaTepualia, WCIOb30BaHHE PEKOMEHIOBAHHON
U CIIPaBOYHOM JIUTEPATYPhI
4. OG0CHOBAaHHOCTD U JIOKA3aTEILHOCTh BBIBOIOB 0,5
OO6mias oreHka 3a BeinonHeHue VP 2
II. KAYECTBO JOKJIAJA
1. CooTBeTCTBHE COMIEp KaHUS JOKIa/Ia COACPIKAHUIO pabOThI 0,5
2. Boigenenue OCHOBHOM MBICITH pabOThI 0,5
3. KauecTBO M30kKEHUsI MaTepuana 0,5
OO01as oIleHKa 3a JOKJIaI 15
III. OTBETHI HA JOIMOJITHUTEJIbHBIE BOITPOCHI 11O COJAEP) KAHUIO PABOTbI
Bompoc 1 0,5
Bompoc 2 0,5
Bormpoc 3 0,5
OO11ast o1IeHKa 32 OTBETHI HA BOTIPOCHI 15
HNTOI'OBAS OLIEHKA 3A 3AIIUTY 5

Kpurepun oneHuBaHus CTyI€HTA 32 MOATOTOBKY Npe3eHTALIUH

Onenka 5 4 3 2
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IToyTH MOJIHOCTHIO

He Bce BaxkHelmme

Pabora nomHocThIO cenaHbl HauboJee KOMITOHEHTBI PaGora caenana
3aBepIlEHA BAYKHBIE KOMIIOHEHTHI paboTsI ¢dbparmeHTapHO
paboThI BBITIOJIHEHBI
Pabora
Pabota nemoncTpupyer
JEMOHCTPHUPYET Pabota Pabota
5 MTOHUMAaHNE OCHOBHBIX
rIy0oKoe JIEMOHCTPUPYET JEMOHCTPHUPYE T
g MOMEHTOB, XOTS i TPERY
IIOHUMAaHUE [IOHUMAaHUE, HO MUHHUMAJIBHOE
HEKOTOpbIE JETAJIN HE
ONUCBIBAEMBIX HEIOJIHOE IIOHUMaHUe
YTOUHSIOTCS
IIPOLIECCOB
JuckyccrnoHHbIE
MaTepUalibl €CTh B
HNmeroTcst HEeKOTopbIe HaJU4KH, HO HE
Coxep JlaHbl HHTEpECHBIE P ’ Munumym
SKAHME MaTrepuaibl CIOCOOCTBYIOT
JUCKYCCUOHHBIE JUCKYCCUOHHBI X
JIUCKYCCHUOHHOTO MTOHUMaHUIO
MaTepHuabl. MaTepHUaoB.
xapakrepa. Hayunas POOJIEMBI.
I'pamoTHO Munanmym
JIEKCUKA UCITOJIb3YETCH, Hayunas
HCIIOJIb3YETCS HayYHBIX
HO MHOI'/Ia HE TEPMUHOJIOTHUS WU
Hay4Has JEKCUKa TEPMUHOB
KOPPEKTHO. HCIIOJIb3YETCS MAJIO
WJIM UCTIOJIb3YETCS
HEKOPPEKTHO.
[Ipennoxena
B GonpmmHCTBE
coOCTBeHHAas
Clly4acs NHuorna Wutepnperany s
WHTEPIpETAIS WIH
MpejiaraeTcs MpeyIaraeTcs OTpaHHyYCHa
pa3BUTHE TEMBI
coOCTBeHHas coOcTBeHHAas W
(0600meHus,
WHTEPIPETALHS WIN MHTEpHpeTanus OecrouBeHHA
MPUIIOKEHUS,
pPa3BUTHE TEMBI
AHAJIOTHH)
Jn3aiia JorudeH u . . .. .
- JluzaiiH ecThb Jwn3aiin ciydaitnpid | J{u3aiiH He siceH
OYEBU/JICH
Nmerorces Her nocrostHHBIX DIIeMEHThI
ITOCTOSIHHBIE HNMeroTcst oCTOSHHBIE 3JIEMEHTOB Ju3aiiHa
AJIEMEHTHI JU3aiHA. AJIEMEHTHI JU3alHA. nu3arHa. /[nszain MeEILatT
Tusais Jwn3aiin Jlrn3aiiH COOTBETCTBYET MOJKET U HE COIEPKAHUIO,
U3aiiH
MOAYEPKUBAET COZEP)KAHUIO. COOTBETCTBOBATh HaKJIaJIbIBasICh
colep>KaHue. COAEP)KAHUIO. Ha HETO.
[TapameTpsl ‘ITapameTpsl He
Bce mapamerpsl
o [TapameTtps! mpudTa mpudTa 0J00paHBlI,
mpudTa Xopouio
P P nonobpansl. Hpudt HEJI0CTaTOYHO JIETAI0T TEKCT
mo100paHbI (TEKCT
YUTaEM. XOpOIIO TPYJIHOUUTAEM
XOPOIIIO YUTAETCS)
mo100paHbl, MOTYT BIM
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MeEIIaTh
BOCIIPUATHIO
Xopomio nogo0pana,
COOTBETCTBYET I'paduka maino I'padpuka He
I'padu- Y ['paduxa cooTBETCTBYET pad pad
COJIEpKAHUIO, COOTBETCTBYET COOTBETCTBYET
Ka COJICPKAHUIO
obOoramaer COZEPIKAHUIO COZICPKAHUIO
coaepKkaHue
MHoro omunooK,
Her ommbok: Hu Ecthb ommoOku, b (S #:1 00110504
I'pamo- MunumaisHoe
rpaMMaTH4EeCKUX, HU MEIIIAIOITHE MaTtepual
THOCTh KOJINYECTBO OIIHUOOK
CHHTAKCHYECKUX BOCITPUSITHIO TPYJIHOUYUTAEM
BIM

Ilpomesccymounulii. KOHmponb - WTOTOBas OIICHKA 3HAHWM CTYJEHTA, OCYIIECTBISETCS TIO
HAKOMUTENIbHON cHCTeMe CYyMMHpPOBAaHHEM OajuIOB, MOJYUYEHHBIX B IMPOLECCe TEKYIIEro U PyOeKHOro
KOHTPOJISL.

®opma MPOMEKYTOUHOTO KOHTPOJIS —3a4eT.

[IpoBeneHne TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJS IO JUCIHUILUIMHE OCYIIECTBISIETCS B
cootBercTBUH ¢ [lonoxxenuem COI'Y.

banibHas CTPYKTYpa OLleHKH

Makc. Koi-Bo
dopMa KOHTPOJIA
6au10B
Texyuwjas oyenka cmyoenma é meuenue 1-8 nedenu, B ToM uncrie: 20
- BBICTYIIJICHHSI HA CEMUHAPCKUX (MPAKTUYECKUX ) 3aHATHIX 15
- BBINOJIHEHUE U 3alMTa pedepaTta UM NPeCTaBICHHE NIPE3eHTaluN 5
1-a pybescnan nucomennas KOHmMpoabHan paboma 15
Texywan oyenka cmyoenma ¢ meuenue 10-18 nedenu, B ToM uuce: 20
- BBICTYIUICHHS] HA CEMUHAPCKUX (IPAKTHUUECKUX ) 3aHITHUSIX 15
- BBINOJIHEHUE U 3alMTa pedepaTta Uik NpeJCcTaBIeHUE NPe3eHTalluu 5
2-51 pyOescHas NUCbMeHHaAs1 KOHMPOJbHAA padoma 15
Hroro 70

IpumepHas TunoBas JadoparopHas padora (IIK-1)
JlabGoparopuas padora 1.
DJIEKTPOKMHETHYEeCKHEe CBOHCTBA KOJUIOMIHBIX PACTBOPOB

Hesn paGorbl. 1. O3HakomieHHe ¢ sBIEHHEM HsnekTpodopesa. 2.0mpeneneHue CKOpOCTH
JOBVOKEHMSI 4acTHIl B JJIeKTpudeckoM none. 3.0mpeneneHue 3HaKa 3apsia U BEIMUYMHBI

3JIEKTPOKUHETHYECKOTO MOTEHIIMAaa 30151 OEpIMHCKOM J1a3ypH.
Kparkue Teopernueckue nmosnoxenus. [Ipu nprmxenun teepaon yactuusl [9C paspeiBaercs no
TaK Ha3bIBAEMOM TUIOCKOCTH (TPAHMIIC) CKOJIBKEHUS C 00pa30BaHUEM 3apsHKEHHON KOJTOUTHON YaCTHIIhI
n 1udQy3HBIX MPOTUBOMOHOB. BennunHa 3apsga KOJJIOMIHOW YacTHIbl XapaKTEpU3YeTCsl BEIUYUHOU
ANEKTPOKUHETHYECKOr0 MoTeHluana. Bee anekTpokuHeTndyeckue siBIeHUs B JTHMO(OOHBIX 30X, a 3TO
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ANEKTPOOCMOC, 3JIeKTpodope3, MOTEHIHAN TEYeHHs, IOTEHIUAl CeIWMEHTAllud, OINpeAestoTCs
BEJIMYMHONM M 3HAKOM ¢ -TOTeHUUMana. Bo MHOroM »5Ta BEIMYMHA OINpPENEHSeT W YCTOHMYUBOCTD

KOJUIOUJTHOTO PacTBOpa. DTy UPE3BbIUAMHO BaAXKHYIO B MPAKTHUYECKOM OTHOIICHUU BETUYUHY ONPEACISIOT
0OBIYHO HA OCHOBE IEKTPOPOPETUICCKIX U3MEPCHHIM.

Ecnan B KoOJIOMIIHBIN pacTBOp OMYCTUTH JJIEKTPOAbl U HAa HUX CO3/1aTh MOCTOSHHYIO Pa3HOCThb
MOTEHIIMAJIOB, TO KOJUIOWJIHBIE 4YacTHLbl U JAU(Qy3HBIE TPOTUBOMOHBI OyayT [ABHUraThCsi K
MIPOTUBOIMOJIOKHO 3apSKEHHBIM AJIEKTPOIAM.

JIBu>keHHe YacThll JUCHEepCHOM (a3bl OTHOCUTENIBHO AUCIIEPCHOHHOM Cpenbl MOJ| JAeWCTBHEM
BHEIIHETO 3JIEKTPUUECKOr0 MOJIsl Ha3bIBACTCS AIEKTPO(GOpPE30M.

DnexTpodope3 0OHAPYKUBACTCS IKCICPUMEHTAIBHO IO BBIICICHUIO HA OJHOM M3 JJIEKTPOJIOB
(MM OKOJIO Hero) aucnepcHoi (aspl, a TaKKe M0 CMELICHUIO TPAHHUIIBI pa3fieia «KOJUIOUTHBINA pacTBOp—
JUCIEPCUOHHAS CPesla K OTHOMY U3 3JIEKTPOIOB.

3HaYeHUE ¢-NOTEHUMANa (B BOJBTaX) PACCYMTBLIBAECTCS M3 U3MEPEHHOM B XOJE OINBITA CKOPOCTU

JIBYDKEHHS YACTHIL 10 ypaBHEHHIO I ebMrosbia-CMONyXOBCKOTO:
E= AV o002, (1)
eH

rnc o Hu & — BA3KOCTh U JUDJICKTPHYCCKAs NPOHULIACMOCTH CpEAbl HA T'PAHUILEC CKOJIBXKCHUS, H -

IPAaJMEHT NOTEHIMAJIa BHEUIHETO JJIEKTPUYECKOro mois; H=E/L, 31ece £ — npuioXKeHHas W3BHE
pa3HOCTh MOTEHIMAJIOB Ha 3JIeKTponax, B, L — paccrosHue mexay anektpoaamu, cM; U — ckopocTh
anextpodopesa; 3002 — mepeBoJHOH MHOKHUTENb IS BBIYHCIICHHS £-TIOTEHIMANA B BOJIbTAX.

3HayeHus ;; M &, NOJCTaBisgeMble B ypapHeHue I'enbMronbna-CMomyXoBCKOro, 0epyTcesi 00bIYHO

JJIA ,Z[HCHepCHOHHOﬁ CpCabl. HpI/I 9TOM, KOHCYHO, AOITYCKACTCA HEKOTOpas OH_II/I6Ka, TaK KaK 6nar0z[ap51
MMOBBIIIEHHOM KOHICHTPpAlMA MOHOB 3HAYCHHUA , H & B ﬂBOﬁHOM QJICKTPHUYCCKOM CJIOC HHBIC, YCM JIA

JUCTIIEPCUOHHOM cpenbl. [l BOABI IIPU KOMHATHOM TEMIEPAaType MOXKHO € JOCTaTOYHON TOYHOCTBIO
OpuHATh, 9T0 & = 81, ; = 0,01 II. OTH 3HaYeHHs UCIONB3YIOTCA NPU pacyeTe NOTEHIMaNa B JJaHHOM

pabore.

CkopocTh aneKkTpodopesa ONpeAesstoT, UCHONb3Yysl METOJ MepeABurawoleics rpaHuipl. OH
3aKJIIOYAETCS B TOM, YTO OKpAIICHHBIH KOJIJIOMJIHBIA PAacTBOP MOMEMIAIOT B AJIEKTPOPOPETUUECKYIO
SIUEHKY, CBEpXY HAJIMBAIOT OOKOBYIO JKHUJKOCTh M HAOIOIAIOT 32 CKOPOCTHIO TMEPEMEIICHUs] TPAHUIIbI
pasnena «301b—0O0KOBas JKUAKOCTB» TMOJA JACHCTBHEM NPUIOKEHHOW K DIEKTpoJaM pa3HOCTH
noteHnuanaoB (£). B omHOM KojeHe siuelkd TpaHWIla pas3fenia MOJAHUMAETCS, TaK KaK KOJUIOMHBIE
YaCTHUIIBI TIEPEXOIT B OOKOBYIO KUAKOCTh, B IPYTOM — OMYCKAeTCs, MOCKOJIbKY KOJUIOUIAHBIE YaCTUIIBI
JBUKYTCS BIITyOb KOJUIOMAHOTO PacTBOPA.

BokoBasi kuAKOCTh HEOOXOIWMa ISl CO3/aHUsl TpaHuIel pasnena. [Ipu BeiOOope OOKOBOM
KHUIKOCTU K HEeU TIPEABSIBILIIOT CIEAYIONIe TPeOOBaHMS.

1. bokoBasi XHJIKOCTh HE JIOJDKHA COJEPXKaTh KOAryJIUPYIOIMIUX HOHOB U MO CBOEMY COCTaBY
JOJDKHA OBITh ONHM3Ka K JUCTIEPCUOHHON cpeie 30, WHade MPHU TMepexojie YacTHIl 30Ji1 B OOKOBYIO
’KUJKOCTB Oy/IeT MEHATHCS TOIIHMHA JU((DY3HOTO €105 U, CIE0BATENbHO, £-TI0TeHIUA.

2. 1511 moTy4eHus: YeTKOW TpaHMIIbl pas3jiena Heo0X0AUMO, YTOOBI IEKTPHUECKasi MPOBOAUMOCTh
OOKOBOM >KMJAKOCTH Obllla paBHA WM HEMHOTO OOJIbIIEe D3JIEKTPUYECKOH MPOBOJUMOCTH 307Is.
Beimonnenue sToro TpeOOBaHUS BaXKHO €Ile M MOTOMY, YTO OOJerdaeT pacueThl, TaK Kak IajJeHue
MOTEHIIMaja B 3JIeKTpodopeTnueckoil Tpyoke OyAeT NpOUCXOAUTh PABHOMEPHO M I'PaJUeHT MOTEHIIHala
KaK B 30JI€, TaK U B OOKOBOM >KHJIKOCTH OyJeT UMETh OJWHAKOBOE MOCTOSHHOE 3HaueHue. Hawmydmein
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OOKOBOI )KUJIKOCTBIO SBJISETCS TUCIIEPCUOHHAs cpeia u3yyaemMoro 307s. Ee MOKHO BBIIEIUTD U3 MOPLUU
30JI4 C TIOMOUIBIO YIbTPpA(QUIbTPaAIIH, TEHTPU(PYTUPOBAHUS MU 3aMOPAKUBAHHUS.

B HeckobKO YIPOIIEHHOM ClIy4ae MOXKHO IPUTOTOBUTH MOJEIbHYI0O OOKOBYIO >KHIKOCTB,
OCHOBBIBASICh HA YCJIOBUSIX MOIYYEHUSI HCCIELYEMOTO 30JI51.

IIpuGopsl U peakTuBbl. 1. Dnekrpodopernueckas sueiika. 2. VICTOYHMK MOCTOSIHHOTO TOKa
(Hanpspxenus) 10 300 B. 3. Kon6sr Ha 200 cm® — 6 . 4. 1lumnap Ha 150 eM®. 5. Crakans! Ha 50 cm® —
2 mr. 6. IMunetku miasueie — 2 mT. 7.20%-ueiii pactBop Ka[Fe(CN)e]. 8. HachimeHHbiii Ha xosomne
pactBop FeCls. 9. [luctuiupoBanHas Boja.

IHopsinok BbINOJHEHHUS PadOTHI.

BHMMAHMUE! Ha sueiiky nopaercs Bbicokoe HampspkeHue! Bo m30exaHue mopaxeHus: TOKOM
BCE€ IIOJIFOTOBUTENIbHBIE U PETYJIUPOBOYHBIE ONEPALMU HA AYEHKE MPOBOAST TOJIBKO MPU OMKIIOYEHHOM
Hanpaxcenuu. To e KacaeTrcs pa300pKHU sUEHKU I MBIThS. 3alpeliaeTcsl KacaTbCsl OrOJIEHHBIX YacTel
AJIEKTPO/IOB, COIIPUKACATh UX, a TAK)KE YKJIaJbIBATh 3JIEKTPOAbl BHE U30JIMPOBAHHBIX THE3/.

Ilpucomosnenue 3015 bepaunckou nasypu. bepnunckyro nazypsp (rexcauuanodeppar (1) sxenesa
(1)) mosryyaroT B pe3yabTaTe XMMUYECKON PEaKIUu:

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

Ji1st Toro yToOBI OEPIMHCKYIO JIa3yph MOIYYUTh HE B BUJE OCAJKa, TAK KaK OHAa HE pacTBOpUMA B
BOJIE, @ B KOJUJIOWJHOM COCTOSIHUM, MCXOJHbIE KOMIIOHEHTHI HEOOXOJIMMO B35iITh B HE3KBHUBAJEHTHBIX
KonnyecTBax. BemecTtBo, B3siToe B HM30bITKE, OyAeT 0Opa3OBBIBATH ABOWHOW AIIEKTPUUYECKHH CIIOH
MULEIIBI U ONPEEINIATh 3HAK 3apsi/ia KOJJIOUIHOW YaCTULIBI.

HeoOxonuMo cobOmoaTh MOPSIIOK B CMELIMBAHUM PAacTBOPOB MCXOJHBIX BEIIECTB: K
pa30aBlIeHHOMY pacTBOPY BelIeCTBa, KOTOpoe OyaeT B H30BITKE, MO KaruisiM I[PH HHTEHCUBHOM
MepeMelIuBaHuU 100aBIIIE€TCs PACTBOP BEIIECTBA, KOTOPOE OYAET B HEOCTATKE.

1. Ilonyuenue 3018 Oepaunckou 1aasypu ¢ OMPUYAMETbHO 3APSHCEHHbIMU KOMLTOUOHBIMU
vacmuyamu. B 3 xon6el HanmBaroT mo 150 cM® AMCTHIIMPOBAHHOW BOABI M B KaXIyI0 J00OABIAIOT
cootBercTBeHHO 8, 9, 10 kamems 20%-noro pactBopa Ka[Fe(CN)s]. 3ateM mnpu HHTCHCHBHOM
NepEeMEIIMBAaHUU BO BCE TPU KOJIOBI IJIa3HOM MUIIETKOM BIMBAIOT MO | Karule HACBHIIIEHHOTO Ha XOJIO/E
pactBopa FeCls. IMoaywaror 30ab OepauHCKoOW ja3ypw, cradbunmsupoBanubiii Ka[Fe(CN)e], Muremna
KOTOpPOTO UMEET BUJ:

{m[Fes[Fe(CN)g]3] - N [Fe(CN)a]* - (4n — x)K*}-xK*

2. Ilomyuenue 3075 OEpAMHCKON Ja3ypu C TIOJOKUTENBHO 3apsHyKEHHBIMU KOJIJIOWTHBIMU
gacturamMi. B 3 kon6sl HammBaroT 10 150 cM® AMCTHIIMPOBAHHON BOABI M B KAXKIYIO JT00ABISIOT 10 1
karie pactBopa FeCls. 3areM npu WHTEHCMBHOM MEpEMENIMBAHUH B KXKIYIO KOJIOY TIa3HOW MUMETKOM
pmBaror mo 1, 2, 3 xkamm pactBopa Ka[Fe(CN)e]. Ilomyuaror 301 OepimMHCKO#H na3ypwu,
crabunusupoBanHblil FeCls, Muriesuia KoToporo uMeeT BUJI;

{m[Fes[Fe(CN)e]s] - n Fe® - B3n—x)CI}** - xCI-.

[TosnydeHHbIe 30511 OCTaBIAOT HAa 5-10 MUH M B T€YEHHME 3TOrO BPEMEHU IIPOBEPSIOT 3HAK 3apsizia
KOJIJIOWJHOM YacTHIIbl ¢ MOMOINbI0 (uiabTpoBaigbHON Oymaru. s manmbpHeHeil paboThl HCIONB3YIOT
OJIMH M3 30JIEW IO YKA3aHUIO NPENOIaBaTENS.

[ToaroroBka mpubopa xk padbore. OMyCTUB 3aKUMBbI, CHUMAIOT U MPOMBIBAIOT CTCKJISTHHBIC YaCTH
npubopa JUCTUIUTMPOBAHHON BOIOM.

['oToBAT GOKOBYIO JKHUIIKOCTB, JIJISI TOTO HaJIMBalOT B K00y 100 oM JUCTHUJUTMPOBAHHON BO/IBI,
no6asmsor 10 kamens 0,1 Moms/mM° pactBopa KCl, comepxumoe TIATeNnbHO TIepeMEIIHBAIOT. 3aIUBaOT
OOKOBYIO JKUIKOCTB JIO TIOJIOBUHBI KOJIEH TPEXKOJEHHOH suediku 1 (puc. 1) m ycraHaBIMBAIOT sueiiky
BEPTUKAJIHHO HA OCHOBAaHMM ILITATHBA, CJIETKa 3a)KaB €€ CPeJHee KOJEHO B BUHTOBOM 3aXHMe (sdeika
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JOJDKHA UMETh BO3MOYKHOCTH CKOJIB3UTh B 3aKUME). BCTaBISIOT 371€KTpoAbl 4 B KpaliHHE KOJICHA STYCHKH
1. BcnomoraTtenpHbId cOCyl 2 W THUIETKY 3alOJHSIOT HCCIEAYEeMBbIM 307ieM 0e3 my3blpeld u
YCTaHABIIMBAIOT €TO C 3aKPBITHIM 32)KMMOM 5 Ha IITATUBE TaK, YTOOBI HOCHK MUIIETKU 3 pacroiarajics o
OCH THE3/1a U He JOXOJUJI JI0 ero jHa Ha 3-5 MM. OCTOPOXKHO OTKPHIBAs 35KUM S5, BBOJSAT 30J1b B SIUCHKY
TakK, 4TOOBI CKOPOCTh MOJABEMa XHUAKOCTH B KoyneHax cocrabisiia 0,2-0,3 mwm/c. Korma snextpoast 4
OKa)XyTCsl MTOTPY>KEHHBIMU B KUIKOCTb Ha 5-7 MM, 32HM 3aKpbIBAIOT. 3 KpaHUX KOJIEHAX MPH 3TOM
JOJKHA OBITh YeTKasl FpaHulla MeXAy 30JeM U O0KOBOM >KUIKOCTHIO. [locie 3Toro BKIOYatOT HCTOYHUK
MUTaHUA U MOJAI0T Ha A1eKTpo sl 4 HanpsbkeHue 100-300 B o ykazanuio mpenojgaBareis.

L e |
T

Puc. 1. ITpubop s HabmomeHus nekrpodopesa

Buinonnenue onvima. OnpeneneHue 3MEKTPOKUHETHYECKOTO IMMOTESHIIUANIA 307151 pacCMaTPUBAEMbIM
METOJIOM OCHOBAaHO Ha ONpPEICICHWU CKOPOCTH IEPEMEIICHUS TPAHMIBI 30J1 T0J BIUSHUEM
anekTpudeckoro moins. [loanep:kuBas HampspKEHHWE HA DJIEKTPOJAX Ha MOCTOSHHO 33JaHHOM YPOBHE,
gyepes KaxK/ple 5 MUH B T€UEHHE MOJTydaca 3aliChIBAIOT MOJI0KEHHUE TPAaHUIIBI 30715 B KaXKI0M U3 KpaltHUX
koseH. JlanHuple HaOmoneHUI 3aHOoCcAT B Tabmuiy 1. HaGmrogaroT mosiBneHue My3bIphKOB BOJOpPOJAA Ha
OJIHOM W3 3JIEKTPOJOB. 3aKOHUYMB HAOJIO/ICHHUS, BBHIKJIIOYAIOT UCTOUYHUK MUTAHUS U OTKJIIOYAIOT OT HETO

DIIEKTPOIBL.
Tabmuma 1
DKCIEPUMEHTAILHBIE JaHHEIE dJIEKTPO(POPETUUECKHUX U3MEPEHUI
E=..B; L=...cm
No [Tonokenue rpaHuilsl B paBoM | ITosioskeHne TpaHuIbl B JIEBOM
¢, MiH KOJIEHE, CM KOJIEHE, CM
1 5
2 10
3 15
4 20
5 25

[To maHHBIM TaOIHIBI CTPOAT rpadMK B KOOPAMHATAX TEpPEMEINCHHs TPaHUIBI N — Bpems s
IIPaBOrO M JIEBOro KosieHa. Jlisi pacdera BEIWYMHBI X -IIOTEHIMANa MCIOJIb3YIOT JIMHEHHBIM y4acTOK

rpacduka

_ Ahnl 2
reg,E

rae , = 0,001 ITac — BA3KOCTH BOABI, Ah — B3SITOE C JMHEHHON YacTH rpaduKa CMEIeHNe TPAHUIIBI 30T
n 9

3a BpeMs T, CM; & — JIMDJIEKTpUYecKas MpoHUIaeMocTs Bojsl, npu 20°C & — 80,1; &, — snekrpudeckas
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HOCTOsIHHAL, &, = 8,85" 102 ¢/m; E — pasHOCTH MOTEHIMANIOB HA 3JIEKTPOoAaX, B; L — paccrosHue MexIy

SJICKTpOJAaMH, UBMCPEHHOC BAOJIb KOJICH U YT H‘leﬁKH, CM.
Tlocne IMOACTAaHOBKHU INOCTOAHHBIX BEJIMYUH U IICPEBOJHBIX MHOXUTEIEN YpaBHCHHEC yIIPOIIACTCS:
~ 0,001-Ah-102-L-10° -
&= 60-7-E-80,1-8,85-10

£=2735 AhL, 3)
£

rae 60 — MHOXWUTENb JJIs NEPEBOJa MUHYT B CEKYHJIbI; 102 — MHOXHTENb JUIS nepeBoaa Ah, L u3
CaHTUMETPOB B METPHI.

B okoHuaTeapHOM ypaBHEHHH Ah , L TOACTABISIIOTCS B CaHTHMETpax, 7 — B MUHyTaX; Ah/7 —
CKOPOCTbH MEePEMEIICHUS TPAHUIIBI 307151, CM/MHH.

PaccunteiBatoT & -MIOTEHIMAI MO JaHHBIM CKOPOCTH JIBUKEHHS TUIOCKOCTH CKOJIBKEHHS B IPABOM

U JeBOM KojeHax. Ilo pe3yibTaTaM Ha6JIIO,Z[CHPlﬁ Hn paCdCTOB JACJIAI0T BbIBOJA O BCIIMYMHC M 3HAKC g'

IIoT€HOMaIa.

®opma orvera. OTYET TO/DKEH COJCP)KAaTh HA3BaHHE PabOTHI, ONMHUCAHUE €€ I, KPATKUi
KOHCIICKT TEOPETUYECKOW YaCTH, KPATKyl0 METOJMKY MpPOBEICHHS OIbITA, CXEMATHYECKUH DPUCYHOK
npubopa Juis HabJII0JEHUsI CKOPOCTH 3JIEKTPOhOpe3a, 3a0JHEHHYIO Ta0IuIly, TpadHMKHU, BEIYUCICHUE & -

IIOTC€HIIaJjJ1a, BEIBOIHI.

KoHTpobHbIEe BONPOCHI
1. UYro Ha3biBaeTcs eKTpodope3om?
2. Crpoenue Muiiesu1 OepianHCKo# na3ypu, cradbunusupoBantbix FeClz u Ka[Fe(CN)g].
3. Kak  paccuurath BEIMYMHY  DJJEKTPOKMHETUYECKOro  TOTEHIMana  Ha  OCHOBE
JIEKTPO(HOPETHUECKUX U3MEPEHUIT?
Jlutreparypa

1. IpakTukym mo kosutonaHod xumuu: YyeOHoe mocobue / Ilox pen. M.U. I'enbdpman. — CII6.:
Jlansw, 2005. — 256 c. (YueOuuku aisg By30oB. CrienuaiabHas JUTEpaTypa).

2. l'enepman M.U., Kosanesuu O.B., FOctparoB B.II. Komnounnas xumus. — CII6.: Jlans, 2008. —
336 c. (Yuebuuku s By30B. CrieniaiibHast IuTepaTypa).

3. banesun C. A., Epogees b. B., [Tono6aes H. 1. OcHoBBI (hruznueckoit U KOIITOUTHONH XUMUHU. M.,
1973.

ITpumepbI THNOBBIX TecToBBIX 3aganuii (ITK-1)

TecTbl K py0eKHOH ATTECTAIMOHHOM KOHTPOJILHOM padoTe M0 JUCHUILIMHE
«KosuonaHo-1ucnepcHblie COCTOSIHUS B pupoae» (o0pa3ubl)

TECTBI U 3AJIAYHN
NnepBoii py0e:KHOH ATTeCTAIlHOHHON NMMCbMEHHOI KOHTPOJIbHOI padoThI

Tema «IloBepXHOCTHBIE ABJICHHA»
[lo xakomy TIpu3HAKy KIACCU(UIMPYIOT  JTUCIEPCHBIE CHUCTEMBl Ha  YJIBTPAIUCIIEPCHBIC,
MUKpOTETEpOTreHHbIE U IPyOoArCIIEpCHBIE:

10 CTEIIEHU JUCIIEPCHOCTH;
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10 arperaTHOMY COCTOSIHUIO JIUCIIEPCHOM (Da3bl U AMCIIEPCUOHHOM Cpe/bl;
10 B3aMMOJICHCTBHIO TUCTIEPCHOM (Pa3bl M TUCTIEPCUOHHOM CPEJIbL;
10 B3aMMOJICHCTBHIO YaCTHUIl AUCTIEPCHON (ha3bl

[To kakOMy PU3HAKY KJIACCUPHUIMPYIOT AUCTIEPCHBIE CHCTEMBI Ha THO(UIbHbIE U THOPOOHBIE:
10 CTENEHHU TUCTIEPCHOCTH;

IO arperaTHOMY COCTOSIHUIO IUCTIEPCHON (a3bl M AUCTIEPCUOHHON CPEJIbI;

10 B3aUMO/ICHCTBUIO TUCTIEPCHOHN (a3bl M AUCTIEPCUOHHON CPEIIBI;

10 B3aMMO/ICHCTBHUIO YaCTHUI] JUCIIEPCHOI (ha3bl

[To kakoMy TpHU3HAKY KJIACCU(DUIIUPYIOT TUCTICPCHBIE CUCTEMBI HA CBOOOIHO- M CBSI3HOIMCIIEPCHEIE:
10 CTENEHU AUCTIEPCHOCTH;

10 arperaTHOMY COCTOSIHHIO TUCTIEPCHOM (pa3bl U JUCTICPCUOHHOMN CpPEIbl;

10 B3aMMOJICHCTBHIO JUCTIEPCHON (Da3bl M TUCIIEPCHOHHOU CPEIbL;

10 B3aMMO/ICHCTBHIO YaCTHII TUCIICPCHOM (a3l

Kaxkoi pasMep UMCIOT YaCTUIIbl B MUKPOI'CTCPOI'CHHBIX cucremax?
107 - 10° wm;

10-5 - 10-3 m;

10°-107 m;

10°°

Konnouaneie pacTBOpbl OTIMYAIOTCSAOT HMCTUHHBIX CIEAYIOLUIMMH OCOOCHHOCTSMHU: a) O4YeHb Cllabo
BBIPQ)XEHbl KOJUIUTATUBHBIE CBOMCTBA; 0) 3HAYMTENbHO BBILIE CKOPOCTh AU(PPY3UH pPacTBOPEHHOTO
BEIIECTBA; B) PACTBOPEHHOE BELIECTBO pa3po0JeHO 10 MOJEKYd (MOHOB); I') YaCTHIBI KOJUIOMIHO-
PacTBOPEHHOI'0 BEIECTBAa CIIOCOOHBI MPOHHUKATh Yepe3 YJIbTPATOHKOIIOPUCThIE MEMOpaHbI; 1) SBIISIOTCS
ONTUYECKU HEOJHOPOJHBIMU (PACCENBAIOIIMMU CBET) CPEAAMU; €) BCE KOJUIOUAHBIE PACTBOPHI SIBIISIFOTCS
TEPMOJMHAMHYECKH HEYyCTONYMBBIMU HEPAaBHOBECHBIMU cUCTeMaMH. Kakue yTBEpKIACHHS SBISIOTCS
MIpaBWJIbHBIMU?

1) BI'B;

2) AJl;

3) BI'A;

4) AT

Komnnoumneie pacTBOpHI SBISIOTCS MPOMEXKYTOUHBIMU (TIEPEXOAHBIMU) MEXITY UCTUHHO TOMOT€HHBIMU U
HMCTUHHO TE€TEPOTeHHBIMU CHCTEMaMH, TaK KaK COUYETalOT B ce0e MpU3HAKH TeX U APYTUX: a) YACTHIIBI
nucnepcHo ¢a3pl y4acTBYIOT B TEIJIOBOM (OpOYHOBCKOM) JIBMDKEHHH; 0) KOJUIOMJIHBIC PACTBOPHI
0OHapyKHMBAIOT KOJUTMTATUBHBIC CBOMCTBA; B) YaCTHUIIbI KOJIJIOMIHO-PACTBOPEHHOTO BEIIECTBA SBIISTIOTCS
($ha30BBIMH YacTUIIAMHU, UMEIOT TIOBEPXHOCTh pa3jielia C OKPYXKAIOIIeH CPeoif; T) TepMOJIUHAMHYECKHE
CBOMCTBA KOJUIOMIHO-TUCHIEPCHON (pa3pl (XUMUYECKHI MOTEHIMAal, JaBIEHUE HACBHIIIEHHOTO Tapa,
pacTBOPUMOCTb M Jp.) 3aBUCAT OT pa3Mepa yacTul. Kakue W3 TNEepeurcIeHHBIX MPU3HAKOB
OTJIMYAIOTKOJIJIOUIHBIE PACTBOPHI OT UCTUHHO T€TEPOT€HHBIX CUCTEM?

1) ABT;

2) AT

3) ABT;
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4) BT

Tema: «JeKTpUYecKHe CBOMCTBA JUCIEPCHBIX CHCTEM
3omp Agl monyden B3aumoneiictBueM AgGNO3z u Kl npu wu3beitke Kl Kakoii won Oyner
MOTEHIIUATIO0IPEACIISIOINUM?
Ag*;
I
K*;
NOs~.

IIpu mnosydyeHun sMmynbcuid THHa "Maciao B Bojae" B KauecTBE CTAaOMIM3AaTOPOB HCIOJIb30BAHBI
rUApoXJIopua AojenmiaMmmMonus .Kakos 3Hak 3apsiia kanemnb?

MIOJIOKUTEIbHBIH;

OTPULIATENIbHBIN;

HEeT 3apsja.

K xakomy anexTpoy OyayT nepeMernaTbcs MaKpOMOJICKYJIbI Oellka B KHCIIOil cpene?
K KaToxy;

K aHOZYy;

He OyAyT nepeMeriarbes.

[Tpu cuHTe3€ JIaTeKca MOJUCTUPOJIA B KAYeCTBE CTAOMIIM3ATOPa MCIIOJIB30BANIN JIOACHIICYIb(pAT HATPHUs
C12H250S0O3Na. Kakoit noH O0yaet moTeHIranonpeaeasonmm?

Na*;

C12H250

C12H250S03".

IM'uapozons cyneduna meimbsika (I11I) momyuen mpomyckanuem H30BITKa CEPOBOJIOPOJA Yepe3 PacTBOP
MBIBIKOBUCTON KUCIOTHI: 2 H3ASOs+ 3 HoS = As,S3 + 6 H2O. 3apsig wactur Oyner

THOJIOXKHUTENBHBIN (BCIEACTBUE ancopoimu nonos H);

OTpHUIATENbHBIN (BCIIEACTBHE aacopOiuu HoHoB HSY);

3apsi7 OTCYTCTBYET.

I'maposons xmnopuna xenesza (I11) nomxyden ruaponusom FeCls mpu kunsiuennun pacteopa: FeCls+ 3 H20
— Fe(OH)s + 3 HCl. B pesynbrare o0pasyeTcs MuIeia, CTPOCHHE KOTOPOH MOKHO BBIPA3UTh
dopmymnonn {m[Fe(OH)3] nFeO+ (n-x)CI'} XCI". VkaxuTte coCTaBisionMe 4YacTH MUIEIUIBL: 1)sapo
MUIICIUTBI; 2) TOTEHIMATIONPEAEISIONINE HOHBI; 3) MPOTHBOMOHBI OT YAaCTHIIBI {0 TPAHMIIBI CKOJIBKEHHUS;
4) nporuBononsl auddysnoit yactu JIC. a) m[Fe(OH)s]; 6) xCI; B) (n-x)CI" r) nFeO" . Ykaxwure
MpaBUIIbHBIC BAPUAHTHI OTBETA:

10; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a 3B 40
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IMaapozons nomuaa cepedpa nomyden o peakiuu: AgNOs+ Kl = Agl + KNOsB npucyrcTBun n30bITKa
AgNO3 . YkaxuTe npaBuibHYIO (HOPMYITY MUTIEIIIBI 307151

{m[Agl] nAg*(n - X)NO3 } * xNO3~

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

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

JlucrepcHOCTD SIBJISIETCSI OCHOBHOM XapaKTEPUCTUKOM AUCIIEPCHON CUCTEMBI U MEPOIA:
MIPO3PAaYHOCTH BEILIECTBA;

pa3apoOJIEHHOCTH BEIECTBA;

MYTHOCTH CUCTEMBI;

ciunanus (a3 CUCTEMBI

XapaKTepUCTUKOUN CTETIEHH pa3ApO0JICHHOCTH BEIIECTBA CIIYKUT BETUYMHA
MIOBEPXHOCTHOW SHEPTHH;

SHTPOIHHU CUCTEMBI;

yIEeIbHOM MOBEPXHOCTH;

CBSI3aHHOW PHEPTHH CHCTEMBI

Pa3meps! yacTu1l KOJUIOUAHO-AUCIIEPCHBIX CUCTEM (30J1€H1)

10% - 10° m;

104 - 107 m;

menee 107° m;

107-10%m

CBoiicTBa KOJIJIOUTHBIX CHCTEM:

HENPO3pavyHbIe, OTPAKAIOT CBET;

IIPO3pavyHble, HEONAIECHUPYIOLIUE;

CTaperoT BO BPEMEHU;

MIpO3pavyHble ONaJIeCIUPYIOIINE — PACCEUBAIOT CBET, JAlOT KOHYC TuHamus;
YCTOMYNBBIC KHHETUYECKU;

reTeporeHHbIe

[Tens1, ra30BbIE IMYIBCHH 110 arperaTHOMY COCTOSIHHUIO (a3 CUCTEMBI OTHOCSITCS K THILY:
K/T;

/T,

I/K;

K/K;

T/T

IToBEpXHOCTHO-AaKTUBHBIMHU BELIECTBAMM Ha3bIBAIOT BEILLIECTBA, PACTBOPEHUE KOTOPHIX BBI3BIBAET
MOBBIIIEHUE IOBEPXHOCTHOI'O HATSHKEHUS JKUAKOCTEN;

KOaryJisiLuIo 30J1€H;

yBEJIMUEHHUE TOBEPXHOCTHU pasnena ¢as;

MOHMKEHNE TIOBEPXHOCTHOTO HATSKEHMsI Ha TpaHulle pasnena (a3

VY 1rHeHne MOJIEKYJIbl IOBEPXHOCTHO-aKTUBHOTO BEUIECTBA HA OHY rpynny — CHo-
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YMEHBIIIAET MMOBEPXHOCTHYIO aKTUBHOCTH B 10 pas3;

HC BJIMACT HA NOBCPXHOCTHOC HATSXKCHUC CUCTCMBIL,
YBEJIMUYMBAET IOBEPXHOCTHYIO aKTUBHOCTH B 3-3,5 pasa;
YBEJIMYMBAET IOBEPXHOCTHYIO aKTUBHOCTb B 5 pa3

KauectBennoe npasuiio PeOunaepa; yem Oolibliie pa3HOCTh MOJSIPHOCTEN (a3, Tem;
ciiabee MOBEPXHOCTHOE HATsDKEHUE HA TPaHUIIEe UX pa3jiena;

0oJIbllIe yaenbHas MIOBEPXHOCTH pazfena ¢as;

CHJIbHEE TOBEPXHOCTHOE HATSHKEHHE Ha TPaHUIIe UX pa3Jiena;

cuiibHEe paccioeHue (a3 JUCTIePCHON CUCTEMBI

IToBepXHOCTHOE HATSKEHUE KUAKOCTEN C YBEIIMYEHUEM TEMIIEPATyphl
HE U3MEHSETCS;

YBEIUYUBACTCS

OCTaeTCs MOCTOSHHBIM;

YMEHBIIAETCSA

JlexapcTBEHHBIE SMYIIBCHH, MOJIOKO 110 arperaTHOMY COCTOSIHHIO (a3 CHCTEMBI OTHOCSITCS K THITY:
KK

/%

XK/T

r/T

Cucrembl, B KOTOPBIX CHIIBHO BBIPAXKEHO B3aUMOJICHCTBHE YaCTHUI] AUCTIEPCHOM (ha3bl C paCTBOPUTEIEM
Ha3bIBAIOTCSA

uHAn(pHepeHTHBIMU

ruaApohOOHBIMH

TMOGUITBEHBIMU

CBSI3HO-IMCTIEPCHBIMHU

Kputnueckas konneHTpanus munemuiooopazoBanus (KKM) skcniepuMeHTaIbHO OnpeaesnseTcs mno
U3Y4YECHHIO 3aBUCUMOCTH

ITOBEPXHOCTHOT'O HATSKEHUS OT KoHUeHTpauuu [TAB

MTOBEPXHOCTHOT'O HATSKEHUS OT TEMIIEPATYpPBI

koHueHTpanuu [TAB ot yaenbHON moBepxHOCTH pasnena ¢as

koHueHTpaunu [TAB ot Temnepatypsl

VKaXuTe MpaBUIbHOE YPaBHEHHUE, CBSI3bIBAIOIIEE TOBEPXHOCTHOE HATSHKEHHE & CO CBOOOTHOM
MOBEPXHOCTHOM dHeprueit [ mdoca G:

o
a) G S
6) G, =S
B8) G=0+S
rnG=0c-S
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m G =05

Kaxkoe BemectBo cneqyeT 100aBUTh K BOJIE, YTOOBI IIOBEPXHOCTHOE HATSHKEHHE ITOJYICHHOTO pacTBOpa
0Ka3aJioch 0OJIbIIE, YeM Y BOABI?

COJIM JXUPHBIX KHUCJIIOT

HOBEPXHOCTHO-HHAKTUBHOE

MHOT0QTOMHBIE CITUPTEHI

HOBEPXHOCTHO-HEAKTUBHOE

HOBEPXHOCTHO-aKTUBHOE

BemecTBa ¢ KakuM CTpOSHHEM MOJIEKYJ OyayT 00J1agaTh MOBEPXHOCTHO-aKTUBHBIMU CBOMCTBAMU?
rUIPOGUIBEHBIC

oJieoHIIbHBIE

T (UITLHBIC

ruapodoOHbIC

CUMMETpPUYHBIC

B kaknx KoopAuHaTax CTPOUTCA U30TEPMaA ITOBEPXHOCTHOI'O HATAKCHUA paCTBOpOB?

a)T —o

o)V -T
B)o—C
r) p—V
mp-T

ITo xakOMy ypaBHEHHWIO pPAaCCUMTBHIBAETCS IOBEPXHOCTHOE HATSKEHME pacTBOpa ¢, METOIOM
HanOOJIBIIETO JaBICHHUSI ITy3bIPHKOB 110 PebuHepy? (o, — MOBEPXHOCTHOE HATSIKEHHE PACTBOPHUTENS, h

n hx — Pa3HOCThb ypOBHeﬁ MaHOMeTqueCKOﬁ KUJIKOCTHU B CIIy4acC paCTBOPUTCIIA U paCTBOp)

a) . __h
" O-Ohx
6) , _ %My
X hx
B) o _O-Ohx
X ho
F) O.x = O-Ohohx
0o - h,
oohy

3akoHunTe onpeneneHue: «[IoBepXHOCTHAS aKTUBHOCTH MPEJICTABIISIET COOOH MPOU3BOIHYIO
MOBEPXHOCTHOTO HATSHKEHHSI PACTBOPA TIO .....»
KOHICHTpAIuH
macce
JIaBJICHUIO
TEeMIIepaType
00BEMY
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3akonuute onpeneneHue: «COOTHOIMEHNE THAPOGUIBHOCTH MOISIPHON U THAPO(HOOHOCTH HETIONISIPHOIM
TPYII B MOJIEKYJIE TOBEPXHOCTHO-aKTUBHOTO BEIIECTBA HA3BIBACTCS €TO .....»

TEKYUYECThIO

rHIPOGUIBHO-TUITOPHIEHBIM OaTaHCOM

MOBEPXHOCTHOW aKTHBHOCTHIO

MOBEPXHOCTHBIM HATSDKCHHEM

T (HUITEHOCTHIO

BcraBbTe mponymiennoe cioBo: «Hem 6ombie uncno I'JIb (rugpodunsHo-nunodpuisHoro 6ananca no
mkane ['pudduna), Tem moBepXHOCTHO-aKTUBHOE BEIIECTBO OOJIEE ....... »

ruipooOHO

THIPOPUITBHO

BcraBbTe nmponymiennoe ciioBo: «Hem Mensie unciio ['JIb (ruapoduisHo-1unopmisHoro 6ananca mno
mkane I'pudduna), TeM MoBepXHOCTHO-aKTHBHOE BEIIIECTBO OoJIee ...»

ruAPOGUILHO

ruipodoOHO

VYxkaxure uncio ['JIb aya naubonee ruapoduisaoro [TAB:
18

3

8

12

VYxkaxute uncno ['JIb qiis naubonee ruapododuoro [TAB:
8

18

3

12

3akonuute popmynupoBky npasuna J[rokio — TpayOe: «C yBenndeHrneM yrieBOJOPOIHOTO paguKkaia B
psany anudaruyeckux KapOOHOBBIX KUCTOT Ha rpymnny —CHz— X moBepXHOCTHAsI aKTUBHOCTD
YBEIUYHUBAETCH ...»

Ha 3,2

B 2,3 pa3za

B 32 pa3a

B 3,2 pa3a

B 0,32 paza

Kakoe cTtpoenune nmeroT Munesuisl ['aptiau B MuLesusipHbIX pactsopax [TAB?
TpyOuaroe

JIEHTOYHOE

IJIaCTUHYATOe



MaJIOYKOBUIHOEC
chepuueckoe

3aKOHYUTE OIpPCACIICHUC! «KOHLIeHTpI/IpOBaHI/IC BCIICCTBA HAa MOBECPXHOCTU pa3aciia (1)33 Ha3bIBACTCsA

abcopOruei
azcopouei
necopOruen
AKCTpaKIen
MHBEpPCUEH

Kakum TemnoBsM 3¢ (hekToM conpoBoXkaaeTcst ancopouns’?
TEIUIOBOU AP PEKT OTCYTCTBYET

TETIOTa BBIIENACTCS

TETIOTA MOTJIONAETCSI

B kakux KOOpJHHATaX CTPOMTCS H30TEPMa aJCOPOLIMU U3 PACTBOPOB?
a) A-p

0) p-C

B) p-A

r)Vv-T

o) A—C

BcrasbTe mponymienHoe cinoBo: «llonoxurensHas aacopouns [TAB HaGmonaeTcs npu .... 3HaU€HUH
ITOBEPXHOCTHON aKTUBHOCTH

ITOJIOKUTEIILHOM

OTPULIATEIIEHOM

HEUTPaIbHOM

Kakoii pparment monekyinnl IIAB npu agcopOuny Ha TOBEpXHOCTH pa3jiena BOAHBIN pacTBOp — Ia3
OpPUEHTUPOBAH B CTOPOHY pacTBopa?

HEIOJISPHBIN

U TOT, U APYrOU

MOJISAPHBIN

BceraBpre mponyiieHHoe cioBo: «B coorBercTBUM C mpaBuwioM Pebunnepa aacopouus I[IAB u3
HEBOJHBIX paCTBOPOB HanOoJee MOTHO MPOUCXOAUT Ha ..... aICOPOSHTAX».

MOJIIPHBIX

HEUTpaIbHBIX

HEMOJIIPHBIX

3akonuute ompesaeneHue: «CIEIUIeHHe YacTHIl BEIIecTBa (MOJIEKYJ, MOHOB, aTOMOB), COCTaBISIOIIUX
onHy a3y, Ha3bIBAETCH ...... »
pacTexkaHuem

Kore3ueu
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CMaurBaHUEM
aare3uen
azcopOIuen

BceraBpre mpomymeHHoe BeipakeHue: «KoapuimeHTOM THUAPOPIIBHOCTH JaHHOW MOBEPXHOCTH
Ha3bIBAETCS OTHOIIECHHE TEIIOTH CMAYNBaHUA €€ BOJOM K TEIUIOTE CMAYKMBAHUA .....)».

a30THOM KHCIIOTOM

aupom

OeH30/10M

CIIUPTOM

alleTOHOM

BcraBbre mpormymenHoe BeipakeHue: « ToHkui cioi, 00pa3yromuiicss Ha TOBEPXHOCTH pasjiena 1Byx (a3

U3 IPOCTPAHCTBEHHO pa3JIENEHHBIX 3JIEKTPUYECKHX 3aps0B IPOTHUBOIOJIOKHOIO 3HAKa, HAa3bIBAETCs
»

CJIOEM C MOBBIILIEHHON BSI3KOCTHIO

TUIPATHON 000JI0UKOU

MMOrPaHUYHBIM CII0EM

aZICOpOITMOHHBIM cllIoeM HeMoHOreHHBIX [TAB

JIBOMHBIM 3JIEKTPUYECKUM CIIOEM

VYka3aTh NMpaBUIIbHBIC €IMHHIIBI H3MEPESHUS KOAPPUIIMESHTA TOBEPXHOCTHOT'O HATSKCHHUS :
[[)K/MZ;
JIx/Kr;
Ta/M?.

Kakue 3 nepedncieHHbIX BEMECTB OyAyT MOBEPXHOCTHO-aKTUBHBIMY Ha TPAHMIIE pa3Jena BoJa-BO3ayX?
Na;CO3

C12H22011

CsHoOH

CeH1206

Na2SO4

C11H21SO3Na

Ci12H2sNH3Cl

KNOs

Kakwve n3 nepeyncieHHbIX BEMECTB OyayT IOBEPXHOCTHO-HEAKTHBHBIMHU HA TPAHHMIIE pa3/iesa BoJa-
BO3AYyX?

Na,COs3

C12H22011

CsHoOH

CsH1206

NaxSO4

C10H2:SO3Na

C12H2sNH3C1
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KNO3

Cnocobnocts [TAB H3MEeHATh TOBEPXHOCTHOE HATSHKEHHUE XaPAKTEPU3YETCsl BEIMYMHOMN MOBEPXHOCTHOM
aKTHBHOCTH: ¢ = |im(-do/dc)- KaKue u3 nepeuncieHHbIX COSAMHEHNH UMEIOT g <07
c—0

H2S04

CsHi206
CeH130H
NaNO3
C4H9COONa
CuSOq4

HCI
Ci7H33COONH4

Cnocoounoctb I[TAB usmensars MOBCPXHOCTHOC HATAKCHUC XAPAKTCPU3YCTCA BEJIMYMHOU HOBerHOCTHOﬁ
AKTUBHOCTU. g= ||m(_dg/ dc) . Kakne u3 MNEPCUNUCIICHHBIX COCI[I/IHCHI/Iﬁ HUMCIOT g >0 ?
c—0

H2S04

CsH1206
CsH130H
NaNO3
C4sH9COONa
CuSOs4
C17H33COONH4

Kakoii u3 MEPCUUCIICHHBIX HUKE CUCTEM COOTBCTCTBYCT HpI/IBe,Z[éHHaH OpHUCHTalUA ITAB na rpaHune

PPPPPPPIx

pazznena a3 XXXXX = ?

rupodoOHas TBEpas MOBEPXHOCTH B BOJHOM pacTtBope [TAB;

rupoduiibHas TBEpIas MOBEPXHOCTh B BOAHOM pacTBope [TAB;
rusipodoOHast TBEpIask HOBEPXHOCTh B YIJI€BOJOPOJHOM pacTBope [TAB;
rusipoduIbHas TBEPAAs NOBEPXHOCTh B YIIIEBOOPOIHOM pacTBope [TAB.

Kakoii u3 MEPCUUCIICHHBIX HUKE CUCTEM COOTBCTCTBYCT HpI/IBe,Z[éHHaH OpHUCHTal A IIAB Ha T'paHHUILIC

0664464|=

XXXXX |m=

paznena ¢a3 ?
rupodoOHas TBEpas MOBEPXHOCTH B BOJHOM pacTtBope [TAB;

rupoduiIbHas TBEPAAs MOBEPXHOCTh B BOJHOM pacTBope [TAB;
rusipodoOHas TBEpAask HIOBEPXHOCTH B YIIeBOJOPOJHOM pacTBope [TAB;
rupoduIbHas TBEPAAs NOBEPXHOCTh B YIIIEBOJOpoJHOM pacTBope [TAB.

KpaeBoii yron cMmaunBanus pactsopa, coaepsamiero IIAB, no cpaBHEHHIO ¢ KpaeBbIM yIIIOM
CMauMBaHUS YUCTOTO PACTBOPUTEIIS:
YMEHbILIAETCs;

36



YBCIIUYHUBACTCA,
HEC U3MCHACTCA,
CTPCMUTCA K HYJIIO.

C yBennuenueM koHueHTpauuu [TAB B 4ncTOl Bo/ie TOBEPXHOCTHOE HATSKEHUE:
YBEJIMYUBACTCS;

HE U3MEHSETCS;

CTPEMUTCS K HYJIIO.

YMEHBILAETCS;

Hccnenyst moBepXHOCTHOE HATSKEHUE BOJIHBIX PACTBOPOB IOJIIPHBIX OPTaHUYECKUX BELIECTB, Tpayoe
YCTaHOBHJI IIPABUJIO: B JIIOOOM T'OMOJIOTUYECKOM Py TPU MaJIbIX KOHIEHTPAIMAX YATHHEHNE
yraeBogopoanoi uenu Ha CHz — rpynny yBeIHMuMBaeT MOBEPXHOCTHYIO AKTUBHOCTD B:

1-2 paza

3-3,5 paza

4-5 paza

HpI/I IMOrpy’XCHUHN TOHKOI'O KalTHJIJIsIpa B HECMAa4YUBACM YO KUJIKOCTb IMPOUCXOAUNT:
OITYCKaHMEC YPOBHA ) KUAKOCTU B KAITUJLIAPEC,
MOAHATUC YPOBHA )KUJIKOCTU B KAalTUJLJIAPE.

B 3aBucuMocTH OT 3HaUCHUM PaBHOBECHOT'O KpacBOI'oO yriia 0 pas3indarOT Tpu OCHOBHLBIX BU/1d
CMa4YMBaHUMA. KaKOMy BUAY CMAaYMBAHUA COOTBECTCTBYCT 3HAYCHUEC KPACBOI'O YI'JIa JICKAIICT'O B UHTCPBAJIC
180° >0 >90°:

HECMaYMBaHHC (HJ'IOXOC CMa‘H/IBaHI/Ie);

CMAa4YMBaHUC (OFpaHI/I‘{eHHOC CMa‘lI/IBaHI/IC);

IIOJIHOC CMadYuBaHUC.

BCIIIGCTBa, I[O63BJ'I€HI/IG KOTOPBIX K PACTBOPUTCIIIO CHHUIKACT MOBEPXHOCTHOC HATSAKCHUC, ITPUHATO
Ha3bIBATh:

MMOBCPXHOCTHO-AKTUBHBIMU BCIICCTBAMU,

MMOBCPXHOCTHO-HCAKTUBHBIMHA BCUICCTBAMMU.

K MMOBCPXHOCTHO-AKTUBHBIM BEIICCTBAM OTHOCATCA:

HCOPTaHNYCCKUC DJICKTPOJINUTHI — KUCJIOTHI, IIETOYM U COJIM.

OpPraHn4Y€CKUC COCAUMHCHM A, COACPKKAIMNE ITOJIAPHBIC I'PYIIIIbI, — CIIUPTHI, )KUPHBIC KUCJIOThI, aMUHBI,
MBblJIA.

Kakoe 13 yka3zaHHBIX ypaBHEHHH UCTIONB3YyeTCs JUIsl pacyéTa BeIMYMHBI aJCOPOLIMU Ha TPaHMLIE pa3/erna
pactBop-raz?

a)p._C do

RT dc

o)r=r_, - c
C+A
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B) é: Kcl/n
m

I'uapoduIbHOCTE TOBEPXHOCTH CIIEIYET XapaKTePH30BaTh 0 OTHOUICHHUIO TEIUIOT €€ CMaunBaHUs BOJION
g, u Genzonom (,. [l ruapopuibHOi TOBEPXHOCTH:

a) % g
a,

0) &>1
Q,

Onpenenure suepruro I'm66ca Gy mosepxHocTH Kamens Tymana maccoii M=4r mpu 293 K, ecnu

MOBEPXHOCTHOE HATSHKEHUE BOJbBI O = 72,7 M[[)K/MZ, IJIOTHOCTH BOJbI p = 0,998 F/CMS, JIUCTIEPCHOCTh

vactur, D =50 mxm .

87,41 JIx
95,32 JIx

PaccuuraiiTe MoJIHYyI0 IOBEPXHOCTHYIO 3HEPIUIO 5 T' AMYJIbCUM O€H30ja B BoJe ¢ KOHUeHTpauuel 75%

! mpu Temmeparype 313 K. IlnoTHocTs 6GeH301ma TpH 3TOi

(macc.) u nucnepcuro D =2 MKM-
temneparype p = 0,858 r/cM®, moBepxHOCTHOe HaTshkeHme o =32,0 MmJDK/M?, TeMmmepaTypHBIH
K09 PUIMEHT TTOBEPXHOCTHOTO HaTshkeHns 6ensona do/dT =-0,13 mlx/mM% K.

7,53 dx

3,81 Ix

PaccunTaiiTe qaBieHNe HACHINEHHBIX TApOB P Haj KaIuIsAMM BOJBI ¢ AucrepcHocThio D =01 uvM ! mpu
temnepatype P, =2338 TIla, mmotHocTs Bomsl p =0,998 r/cm3; TMOBEPXHOCTHOE HATAKEHHME BOJBI
o =72,7 MJIx/M>.

2875 I1a
3042 Ila

JIBe BepTUKaJIbHBbIE MapajluieIbHbIE IUIACTUHKM YaCTUYHO MOTPYKEHbl B JKHUJIKOCTh HAa PaCcCTOSHUU
d =1mm apyr or apyra. Yron cmaunpanus @ nmactuHOK cocTasiseT 30°. [IoBepXHOCTHOE HATSKEHHE
Xuukoctn o = 65 mI[x/M?, Pa3HOCTh IUIOTHOCTEH KUAKOCTU U Bo3ayxa Ap =1 r/em®. Paccunraiite
M30BITOYHOE JAaBJICHUE B KUJAKOCTH M CHJIYy B3aMMHOTO NPHUTSDKCHHS TUIACTMHOK, €CIIM WX pa3Mepbl
COCTABJISIFOT 5X5 CM.

205,4 I1a; 2,4 H.

113,1 I1a; 0,28 H;

B Bo3yXe, cojepialleM Mapbl Bogbl, oOpasyeTcs TymaH npu Temmeparype 270,8 K (xosdduument
nepechienus y paseH 4,21). PaccuuTaiiTe KpuTHUECKHUil pazMep sAjep KOHAEHCAIIMH M YUCIIO MOJIEKYI,
cofepamuxcst B HUX. [IOBEpXHOCTHOE HaTsKeHHe BOabl O = 74 mJI/M2, MONBbHBIH 00BEM BOJIBI
V,, =18-10"° m®/mous.

0,824 um; 78

1,242 am; 200.
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Paccuuraiite paboty aaresun W, pryru k crexiy npu 293 K, ecnu ussecten kpaesoii yron 6 =130°.

[oBepxHocTHOE HaTskenue prytu o =475 mJx/m2. Haiinute kod3Q@UIMEHT pacTekaHUs B PTYTH MO
MOBEPXHOCTH CTEKJIA.

232 mJlx/M?; — 839 MJTx/M2,

171 mIx/M%; 779 mJTx/M2.

[ToBepXHOCTHOE HATsHKEHHE OyTaHONa ¢ KOHIeHTpanuei 4,52-1074 kmons/M® B cucTeMe Boja-TeNTaH IpH
20°C paBHa 4,0-102 J[x/M?>. C yBelW4YeHHMeM KOHIEHTparuu OyraHona no 8,1:10™ kmoms/m°
IOBEPXHOCTHOE HATSKEHHE M3MEHHIOCh 10 3,48-1072[[/M?. BBIUMCIUTD MOBEPXHOCTHYIO aKTHBHOCTD
CHUpTa B JAHHOM MHTEPBajie KOHLEHTPALUH.

14,5-1073 Ix-M/MoJIb;

20,5-1072 JTx-M/MOIb.

[loBEepXHOCTHOE HATSKEHUE BOJHBIX PACTBOPOB MacisHOM M BajepuaHoBol kuciaor mnpu 35°C
COOTBETCTBEHHO paBHO 58,5107 u 30,0-10~° JIx/m2. KoHLEHTparmy pacTBOPOB KUCIOT OJMHAKOBHI H
coctapnsor 4,0-107° kmoms/M3. OmpesmenuTh MOBEPXHOCTHYIO AKTHBHOCTH KHCIIOT, YCTAHOBHTS,
coomomaercs nu npaBuiio [rokno-TpayOe, paccuMTarh MOBEPXHOCTHYIO AKTUBHOCTH KaIllpPOHOBOM

KHCJIOTBI TOM e KOHIeHTparuu (O o = 12,75-10 = Tok/v?).
g, (macn.) =3,56; g, (Banep.)=10,68; g, (xanp.) =32 JIx-m/kmomnb, £ = 3,002 .
g, (macn.) =5,49; g, (Banep.)=15,68; g, (xamp.) =52 JIx-m/xkmonb, [ =5,03.

PaccunTaiite agcopbumio a3ora B cm’/z Ha cmone npu 90°K (mpuBeneHHBIX K TemmepaType 20°C u
nasneHuto 760 mm pm. cm.) o ypaBHeHuto JI3HrMIopa, ecnu aBieHue a3ota paBHO 13 mm pm. cm. n 5
mm pm. cm., o= 38,9, a b=6,41.

4: 25 cm®/e.

3: 17 er/e.

Ha ocHoBaHUM NaHHBIX a7copOIIMK OEH30MHOM KUCIOTHI U3 OeH3o0Ma Ha yrie npu 25 °C onpeaenute
rpadUyecKuM METOJIOM KOHCTaHTHI B ypaBHeHUU Dpeitnanuxa.

PaBHOBecHas KOHICHTpanu-d

CH3COOH, mmonv/mn 0,006 | 0,025 | 0,059 | 0,118

irMMOﬂb/e 044 | 0,78 | 1,04 | 1,44

3,4;0,4.
5,4:0,8.

Haiinute paBHOBECHYIO KOHIIGHTpalMIO OEH30HHON KHCIOTHI B OeH3oiie, Mpu KoTopoi 1 eyris
ancopoupyer 0,0792 2Gen3oiinoil kucnoTsl. KoHcTanThl B ypaBHeHMM DpelHAIMXa HUCHOIb3YyHTE U3
MpebIAYIIEH 3a1a4u.

0,2658 mmonv/cr®.

0,0158 mmonv/cr®.
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[Tpu uzyuenunn agcop6imu okcuaa yriaepoaa (1) Ha yrie ObLIH MOJYUYCHBI CIACAYIOIINE JaHHbBIC:
P,cm pm. cm. 7,3 130,4(54,0|88,2

x

= cn’l. |2,34(7,84(11,9|165
Omnpenenure rpa@uIecKuM METOI0M KOHCTAHTHI B ypaBHeHUH DpelHinxa.
0,51; 0,787.
0,83; 0,912.

I'paduueckum myrem Haiinute B ypaBHeHUH DpeiHIMXa KOHCTAHTBI 715 a/ICOPOLIUU TPOITMOHOBOM
KHMCJIOTHI | T yriisi, MoNb3ysch CAEAYIOUMMH TaHHBIMU:

HasanbHas kOHLCHTpaLus, 0,030 | 0,120 | 0,460 | 0,66

MOAB/NL

PaBHoBecHas KOHLCHTpanus:, 0,004 0,061 0137 0’54

MOL/N
0,25; 0,54.
0,15; 0,32.

Omnpenenute rpa@uIeCKUM METOIOM KOHCTAHTHI [ ¥ DB ypaBHeHUH JISHIMIOpa 751 a1COpOIIUH
YKCYCHOM KUCJIOTBI U3 BOAHOT'O PAacTBOPA KUBOTHBIM yriieM mpu 25°C, ucXoAs u3 CIeAyIoIuX JaHHbIX:

PaBHOBecHast KOHIICHTpAITUS
CH3COOH, 0,031 | 0,062 | 0,268 | 0,882
MMOTL/MI
I', mmonw/e 0,624 1,01 1,91 2,48
2,7, 0,105.
3,7; 0,305.

[Tpu usyyenun agcopobumu OpomMa yri€m 13 BOJbl ObLIH MOTYYEHBI CIEAYIONINE JaHHbIE:
C, monv/mn 0,00259 | 0,00669 | 0,01708 | 0,02975
I', mmonw/2 3,10 4,27 5,44 6,8
Omnpenenute KOHCTaHTHI [« 1 DB ypaBHeHNH JIPHrMIOpa rpaduecKuM METOIOM.
6,81; 0,00324.

7,81; 0,043.

BEIunCIUTh BENMUMHY aicopOuMm a3oTa cmojgoi mpu Temmepatype 90°K B cm®/> (mpuBemeHHBIX K
temmnepatype 20 °C u gaBnenuto 760 mm pm. cm.), eciiu naBiaeHue azota paBHo 23,8 mum pm. cm., I'n =
38,9 ca®/z, b=6,41.

30,6 (cv®/2).

40,5 (cm®/2).
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Ha ocHOBaHUM ONBITHBIX JaHHBIX IPAPUISCKUM METOJIOM PACCUUTATh KOHCTAHTHI [ ¥ DB ypaBHEHUH
JIsHrmMropa s aacopOuuu MypaBbUHON KUCIOTHI M3 BOJHOTO PAaCTBOPA yIJIEM:

I, mmonw/e 0,124 | 0,186 | 0,238 0,267
PaBHOBecHast KOHIIEHTpaIHs,

0,002 | 0,005 | 0,014 0,055

MMOIb/2
0,278; 0,0025.
0,487; 0,0252.

TecTbl KO BTOPOIi py0eKHOI aTTeCTAIIMOHHOI KOHTPOJIbLHOW padore (ITK-1)

Tema: «KoJJIOMIHO-THCIIEPCHBIE CHCTEMbBI M IOBEPXHOCTHDBIE SIBJICHHSD»
| 610K

BcraBbTe mpomnyiieHHoe BoipakeHue: « TOHKuUM clioil, 00pa3yromiuiicss Ha TOBEPXHOCTHU pasjena AByX (a3

nu3 HpOCTpaHCTBeHHO paSI[eJIéHHI)IX BHGKTpI/I‘IeCKI/IX 3ap;m03 HpOTI/IBOHOJIO)KHOFO 3HaKa, Ha3bIBA€TCA ...»
CJIOEM C MOBBILIEHHOI BA3KOCTBHIO

TUIpaTHON 000JI0UKON
IMOrpaHU4YHbIM CJIOCM

a7ICOPOITMOHHBIM CJI0eM HeMOHOTeHHBIX [TAB
JIBOMHBIM 3JICKTPUUECKUM CIIOEM

VYxkaxure BCPHOC YPaBHCHUC aﬁHMTeﬁHa JJIA BA3KOCTH JUCIICPCHBIX CUCTCM:
n=n,1-ap)

1, =11+ ap)

n=m,1+ap)

n=n,1+¢)

n =, +ap)

VkaxuTe npaBuIbHOE ypaBHeHHEe DiHIITeHHA [t koddduimenrta quddysuu D (77 —Bs3kocts cpensr; I
— palnyC YaCTHUIL):
D — 2r2(p_p0)g

RT
p = 57N,
RT
R
D=
NA
p-RT
8nl
p-_RT
67nrN ,

Vkaxure SBJICHUC, Ha6n1011a}0meec51 IMpU HApYIICHUHA CeJMMEHTAlIMOHHOM! YCTOﬁQHBOCTH CyCHCHSI/II‘/’I,
BCIICCTBO YaCTUI] B KOTOPBIX UMECT 6OJ'ILI_HYIO IJIOTHOCTB, UCM JUCIICPCUOHHAA CpCla:
OCTU3anus

OCCOaHHEC YaCTHI]
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KOAJIECLIEHIIUSA
BCILIBIBAHUE YACTHII
KOAaryJisius

19 2
Kakoii BeM4MHbI He XBaTA€T B 3HAMEHaTeNe ypaBHenus Crokca | _2r (p—p)9?
9

BA3KOCTH CPEABI 7

BBICOTBI CTOJIOA CycreH3uu h
MacChl YaCTHIIBI My

MAacChl JAUCTIEPCUOHHON CPEIIbI Mic
o0Béma cycnien3uu V

Kakoe ontrueckoe siBieHre Hanbosee IpKo MPOSIBIISIETCS B KOJUTOMIHBIX CUCTEMaXx ?
CBETOIPEJIOMIIEHNE

OTpa)kKeHUE CBETa

JTIOMUHECIEHITHS

CBETOpACCEsIHHE

CBETOIOTJIONIEHUE

YTo U3 nepedrucIeHHOro He XapaKTepHO Ul CyCIeH3uii?
MYTHOCTh

TBEPJIbIC YACTHUIIBI IUCTIEPCHON (ha3bl
CeIMMEHTAIIMOHHAS HEYCTOMYUBOCTh

OTAJICCIICHITHS

bnokynsaus

OMYIbCUU — 3TO AUCHEPCHBIE CUCTEMBI, B KOTOPBIX:

J® tBépnas, a JIC xuakas

J1® razonas, a JIC xxunkas

nucnepcHas ¢aza (J1dP) u nucniepcuonnas cpena (IC) TBEpabie
J® u JIC xxunkue

J @ xunkas, a JIC tBépnas

3aKOHUUTE OINpPENEICHHE: «IMYJIIbCUS C KAIUISIMKU HETIOJIIPHOW KUAKOCTHU B IIOJISIPHOM CpeJie Ha3bIBAETCs
OMYJIbCUEN»

pa3baBieHHON

psAMON

KOHIIEHTPUPOBaHHOU

KEITATUHUPOBAHHOU

oOpaTHoit

BceraBbre nponyuieHHoe ¢10B0: «I10BEpXHOCTHO-aKTUBHOE BEIIECTBO, BBOJUMOE B AMYJIBCUK IS
NpUJaHNA eil arperaTuBHON yCTOWYMBOCTH, HA3bIBAETCS »

MYJIBIaTOPOM

IPONEIUIEHTOM
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COJIFOOMITU3aTOPM
KOaryJsiTopoM
MENTU3aTOPOM

3akoHunTe GOPMYIHUPOBKY MpaBmiia bankpodTa: «3Mynbraropsl CTaOMIM3UPYIOT IMYIBCUU 1-TO THIIAY
ruapodoOHbIC

am(poTepHbIC

ruApOoUITLHBIE

oJieoUIbLHBIE

VYKa)kuTe BEIIECTBO, SIBISIOLICECs CTAOMIN3aTOPOM PSIMOU IMYIIbCUU:
oJieaT KaJus

HUTpAT HATPUS

cTeapaT KalbIIHs

XJIOpUJ HATpUs

oJieaT KaJlblIUs

Kakoe cBOICTBO HE XapaKTEpHO /JIsi HOPOILIKOB?
CIIOCOOHOCTBH K TPaHyIHPOBAHUIO

CBIITy4YeCTh

ruipodoOHOCTH

orajecUeHINs

B3pPBIBAEMOCTh

BcraBbTe mpormyiieHHoe CI0BO: «/[BrKeHe YacTHI] a3p030J1s O] BIUSHUEM TPaJUEeHTa TeMIIepaTyphl
HA3BIBAETCS »

TepModope3om

anexTpodope3om

Katagope3om

dhoTodopezom

dbonodopezom

Kakoii mporiecc 0TBeTCTBEHEH 3a OceaHKe MbUIH Ha XOJOAHBIX MOBEPXHOCTSIX? TepModopes
TEPMOIPEIUITUTALIUS

KOAJICCIICHIINS

bnoramus

dboTtodopes

BcraBbTe mponyiieHHoe ciioBo: «HarpaBieHHOE IBHKCHHUE 3aPSHKEHHBIX MUKPOYACTHIL B KHIKOM
(BoziHOM) cpezie IO CWCTBHEM BHEIIHETO MIEKTPUYECKOTO TIOJIS Ha3bIBACTCS »

3JIEKTPOOCMOCOM

spdextom lopHa

aneKTpodope3om

s dexrom Kpunke

AIIEKTPOITH30M
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3akoHUUTE ompenenaeHue: «MeToa OUMCTKH KOJUIOMAHBIX pacCTBOPOB OT IpUMecel, OCHOBaHHbBIN Ha
HEOJIMHAKOBOM ckopocTy audy3un yacTuil pa3HbIX pa3MepOB Yepe3 MOIYyIPOHUIIAEMYIO0 MEMOpany,
Ha3bIBACTCH ...»

azcopOIuen

bnoramuei

IUAIN30M

HenTu3anuen

yapTpaduibTpanuei

Kak Ha3bIBarOTCS MOHBI AIEKTPOJINTA, aCOPOUPYIOIIHNECS HETTOCPEICTBEHHO Ha KPUCTAITHIECKOM
TBEPAON NOBEPXHOCTHU U NMPUAAIOIINE €M SJIEKTPUUECKU 3apsan?

KaTHOHBI

MIPOTUBOMOHBI aJICOPOITMOHHOTO CIIOS

MPOTUBOMOHKI TU(D(Py3HOTO Cllos

AQHUOHBI

MOTEHIIUATI00Pa3yoIIe HOHbI

Kak Ha3bpIBaeTCs 3JEKTPOIIUT, HOHBI KOTOpOro 00pasytoT JIIC y moBepXHOCTH YaCTHI] TUCTIEPCHOH (ha3bl
1 KOTOPBIA MPHUIAET arperaTUBHYI0 YCTOMYUBOCTh KOJUTOUHBIM pacTBOpam?

KOaryJsiTop

a7copOCHT

OCaJIUTENb

cTabmIM3aTOp

¢dnoTopeareHT

Kak Ha3piBaeTcs TBEpAass OCHOBA MULIEIIIBI THOPOOHOTO 307157
arperar

JacTHIA

PO

MHUIIeIIa

rpaHyna

3akoHuuTe onpeneneHue: «ClIUmanue YacTUll AUCTIEPCHON (ha3bl B KOJUTOUTHBIX CUCTEMAX,
MIPOUCXOSAIIEE MPU UX CTOJKHOBEHUSIX B pe3yiibTaTe OPOYHOBCKOTO JBUKEHUS UJIH MIEPEMEIMBAHMS,
Ha3BIBACTCH ...»

azcopOIuei

Kore3uei

ajaresuen

KOarymisiuen

nenTu3anueH

VYkaxuTe Ha3BaHHE MUHUMAJIBHON KOHLIEHTPALMH AJIEKTPOJIUTA-KOATryJIsTOPA, BEI3BIBAIOIIEH SIBHYIO
KOaryJsIIUI0 KOJJIOWIHOTO pacTBOpa:
Ipenen Koarymsiuu
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KOaryJupyroIias ClocoOOHOCTh
KoaryJiaupymouiee JeiCcTBUe
IOPpOT KoaryJjsinunu
KpUTHYECKasd KOHLEHTpaLs

VYKaXuTe MpaBUIbHOE YPaBHEHHE JIJISl BBIYUCICHUs TTopora Koaryssiuh Y (Csx — KOHIIEHTpAIHSI
AJIEKTPOJIUTA-KOATYIIATOPA, Vo — 00BEM AMEKTPOIHTA- KOATYIATOPA, Viom — 00bEM KOJUIOMIHOTO
pacTBop)

V.tV

30716

cyV

9K 9K

cVv

9K " 9K

C +V

K 3016

C

9K

vV, . +V.,

30716

}/:

]/:

CQKV3K

V,.+V.,
3akoHuuTe popmynupoBky npaswia lynsue — Mapau: «Koarymisiiuio KOIIOUIHOIO pacTBOPA BbI3bIBAIOT
TE€ MOHBI NIEKTPOJINTA, 3HAK 3apsAa KOTOPHIX IPOTUBOIIOJIOKEH 3HAKY 3apA/a ....; Koaryaupymoliee
JeicTBHE HOHA TeM OOJIbIlIe, YEM OOJIbIIIE €TI0 3apsy

arperara

IMIPOTHUBOUOHOB

aapa

IpaHyJIbl

MHULIEIUTBI

yKa)KI/ITe KaTHuoOH, 06naz[a101111/1171 HaI/I6OJ'IBH_II/IM KO&FYHI/IPYIOH_II/IM I[eﬁCTBHeMZ
Ca**

Mg?*

K+

Na*

ARt

Kak Ha3pIBaeTcst TeMnepaTypHbIii HHTEpBaJ, B KOTopoM amophHoe BMB nepexoaut u3
BBICOKO?JIACTUYECKOTO B BSI3KOTEKYy4€ee COCTOSIHUE U 00paTHO?

TeMIlepaTypa IIaBJIeHus

TeMIlepaTypa uCIapeHus

TeMIlepaTypa 3aMep3aHus

TeMIIepaTypa CTEKIOBAHUS

TEMIIEpaTypa TEKY4YECTU

3akoHunTE POPMYITUPOBKY: «YBenndeHne 00bEMa (Macchl) MOJIMMEPHOro 00pasiia B pe3yabTaTe
MOTJIOMICHUS] HU3KOMOJIEKYJISIPHOM KUIKOCTH WM €€ rapa Ha3bIBAETCs »
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Ha0yXaHUeM
TUKCOTPOIUEN
CUHEPE3UCOM
3aCTy/IHEBaHUEM
KoalenBamnuen

Kaxk Ha3pIiBaeTcs siBJICHUE YMEHBIIICHHS 0011Iero 00béMa cucteMbl ipu Habyxanuu BMB?
3acTy/HEBaHUE

TUKCOTPOIUS

KOHTPaKIIH

COJTFOOMITH3AITHS

KOallepBalus

Kakoii hakTop Biuser Ha KOHPOPMAIIHIO MOJIEKYIbI OeNKa:
M3MEHEHUE JaBJIeHUs

pH cpenpt

nepeMenInBaHue

W3MEHEHUE KOHIIEHTpalU

MMOHMKEHUE TEMIIEPATYPBI

YKaxure CBOMCTBO, OTJIMYaroLIee pacTBOpbl BMB 0T KOJIIOMAHBIX pacTBOPOB:
CHOCOOHOCTH K KoallepBaluu

CHOCOOHOCTH K AUATU3Y

Masasi CKopocTh Auddy3un

MaJIo€ OCMOTHUYECKOE JTABJIEHUE

ONaJeCUEHLIN

Bri6epute ypaBHenue Llltayaunrepa i BSI3KOCTH pacTBOPOB MOJIMMEPOB:

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

Kakoe BMB M0HO OTHECTH K MOJIMAJICKTPOJIATAM ?
6enox

Kaydyk

Kpaxma

LIEJUTF0JI03a

MOJIUATUIIEH

BcraBbTe MMPOMYIICHHOC BbIPAKCHUC! «3HaucHHuE pH CpCAbl, IpU KOTOPOM YHUCJIO HOHU3UPOBAHHBIX
OCHOBHBIX I'pYIIII B MOJICKYJIC Ocika paBHO YHCIIY HOHU3UPOBAHHBIX KUCJIOTHBIX I'PYIIIT, HA3bIBACTCA ...»
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SKBUBAJICHTHON TOYKOM
OydepHOi EMKOCTHIO
M303JIEKTPUYECKUM COCTOSTHUEM
M303JIEKTPUYECKON TOUKOMN
KOHCTAaHTOM AUCCOIHAIINU

VYKaKUTE CXEMaTHUECKOEe CTPOCHHUE MOJMHOHA OelKa B IEIOYHOH cpere:
NHs" — R — COOH

NHz - R - COO™

NH3*— R - COO-

YKaXuTe HAMpaBICHUE JBUKCHHUSI IOJIMMOHOB JKEJIaTHHA TIPpU tekTpodopese, ecnu ero UOT 4,7, a pH
cpenst 4,07

K KaToay

K aHOZY

nepeMenieHue OTCYTCTBYET

VYKakuTe MeToJ1, KOTOPhIM MOXHO orpenenuts UOT 6enkos:
METO/]1 HauOOJIBILIEr0 AABJICHUS ITy3bIPbKOB BO3yXa
NMEKTPOPOPETUICCKUI

CTaJIAarMOMETPUYECKUI

METO/ NaJAI0LIEro apuKa

dboromeTpUUeCKHii

Kaxoli 13 nepeuncieHHbIX METOI0B HE MCIIONIB3YETCs AJIs ONPEACIICHUS N30JIEKTPUUECKON TOUKN
6enKkoB?

(dboToMeTpuyecKuit

10 CKOPOCTH 3aCTYy/IHEBAHUS

IO TOJIHOTE BBICATMBAHMS

BUCKO3UMETPUYECKHUN

ANEKTPOPOPETUUECKHI

Kak Ha3piBaeTcs BblIeTIEHHE BHICOKOMOJIEKYISIPHOTO BEIIECTBA U3 pACTBOpA MYTEM BBEJCHHS B PaCTBOP
JPYToro, XOpOoIIo pacTBOPUMOTO BeliecTa?

COJIIOOMIM3ALUS

KOATyJISIIIHS

BBICAIMBAHNE

dbnotamus

BBICBOOOXKIICHHUE

BLI6epI/ITe HOH, HaI/I60J'Iee IIOJIHO BBIC&HI/IBaIOH_II/Iﬁ 6CJ'IKI/II
SCN~-

Cs*

I

Na*
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S04+

BcraBbTe mponymieHHoe ci10Bo: «Bpiaenenue u3 pacTBopa mojiuMepa HoBOH KUAKON (a3sbl,
o0oraIeHHO! MOIUMEPOM, (B BHJIE MEITKUX Kareib), Ha3bIBACTCA. ...»

KOHTpAKIUEH afcopOormeit

KOoarymisinuein

KOaJIECLICHIINEN

KoarepBauuein

YKaxkute HOH, IPEMIATCTBYIOLINHN 3aCTyAHEBAHUIO pacTBOpoB BMB:
Ca2+

SO4*

NOs~

Na*

SCN~

Uro 3amensiieT CKOpoCTh 3acTyAHEBaHus pacTBopoB BMB?
ITIOHWKEHUE TEMIIEPATYPBI

IIOBBIIICHUE KOHIIEHTpauu BMB

npucyrcTBue noHoB SOs%~

npucyrcTBre noHoB Na*

nepeMenInBaHue

Kak Ha3bIBarOTCS CTPYKTYPUPOBaHHBIC TOMOT€HHBIC CUCTEMBI, COCTOSIINE U3 MOJUMEPa U PACTBOPUTEIIS?
KOaryJsiThl

KEJaTUHUPOBAHHBIE SMYIIbCUU

CTYyIHU

COJIFOOMIN3ATEI

reiimn

3akoHuuTe onpeneneHue: «CTpykTypooOpa3oBaHue, IPOUCXOAIEE B TUCIIEPCHBIX CHCTEMaX
(KOJUTOMJTHBIX pacTBOpPax, CyCHEH3MUsX, acTax U Jip.) B pe3yJbTaTe YaCTUYHOMN KOaryJsliuu 1
IpUBOAsIIEe K 00pa30BaHUIO MIPOCTPAHCTBEHHOIO KapKaca U3 TBEPABIX YACTHIL], HA3bIBAETCH. .. »
3aCTyIHEBaHUEM

CHUHEPE3NCOM

KOaryJsinuen

THKCOTPONUEN

resieo0pa3zoBaHuEeM

Kak Ha3bIBarOTCS TeIH, MOTEPSBIIUE KUAKYIO JUCIIEPCHOHHYIO CPEy B PE3YJIBTATE BBICYIIIMBAHHUS?
JIOTEITN

THIPO30JIU

JIHO30JTH

a’po30JIH

KCeporenu
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UTto Takoe TUKCOTPOIHS?

CIIOCOOHOCTH CTPYKTYP MOCIIE MEXaHMUYECKOTO Pa3pyLICHNUs CAaMOIIPON3BOJILHO BOCCTAHABIMBATHCS
YMEHbIIIEHHE 00BhEMA TUCTIEPCHOM (a3bl

BBIIIPECCOBBIBAHUE PACTBOPUTENS U3 HaOyxuero BMB

nporecc Habyxanuss BMB

resieo0pa3oBaHue

Cunepesuc — 310:

YMEHbIIIEHNE 00BhEMA U BBITIPECCOBBIBAHMSI CPEIBI U3 DIIACTUIHOTO CTYTHS
BblJIesIeHne BMB o 1eiicTBHEM OPraHU4YeCKOr0 paCTBOPUTEIS
YMEHBIICHHE 0011ero 00bEMa CUCTEMBI IPH HA0YXaHUU

MEepEeXO0 CTYIHS B 30JIb

IBHKeHUe MosieKyll BMB non nerictBueM 3j1eKTpUYECKOro TOKa

[TprurHON HECUMMETPUYHOTO CHIIOBOT'O IOJISI MOJICKYJT B IOBEPXHOCTHOM CJIOE SIBJISICTCA. ..
TEIJIOBOE JIBHKECHHE MOJICKYIT;

ANEKTPOCTATUICCKOE OTTAJIKUBAHUE,

HCCKOMIICHCUPOBAHHOCTb MCKMOJICKYJIAPHOT'O B3aHMOIICI>'ICTBI/I$I CO CTOPOHBI pa3HbIX (1)213;
KpUBHU3HA MIOBEPXHOCTH pazzena a3

ITo kakoMy IpU3HAKY KIACCUPUIMPYIOT AUCIEPCHBIE CUCTEMBI Ha YJIbTPAJUCIIEPCHBIE,
MHUKpPOI'€TepOreHHbIE U rpy00IuCIIepCHBIE:

I10 CTENEHU JAUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO JIUCTIEPCHOM (ha3bl U AMCIIEPCUOHHOM Cpe/ibl;

10 B3aUMOJICHCTBHIO JUCTIEPCHOM (pa3bl M TUCTIEPCUOHHOM Cpe/ibl;

10 B3aUMOJICHCTBUIO YaCTHUIL AUCTIEPCHON (ha3bl

[To xakomMy nmpH3HaAKY KJIacCU(DUIHUPYIOT JUCTIEPCHBIE CUCTEMBI Ha JINOQUIbHBIE U TNOPOOHBIE:
10 CTENEHU JAUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO JIUCTIEPCHOM (ha3bl U AMCIIEPCUOHHOM Cpe/ibl;

10 B3aUMOJICHCTBHIO TUCTIEPCHOM (pa3bl M JUCTIEPCUOHHOM Cpe/ibl;

10 B3aMMO/IEHCTBHIO YaCTHUL] AUCTIEPCHOMN (ha3bl

[To xakomMy mpH3HAKY KJ1acCU(DULIHUPYIOT JUCTIEPCHBIE CUCTEMBI HA CBOOOIHO- U CBSI3HOIUCIIEPCHBIE:
10 CTENEHU AUCIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO TUCIIEPCHOM (a3bl U AUCTIEPCUOHHOM Cpebl;

10 B3aUMOJICHCTBUIO JUCTIEPCHON (Da3bl U AUCTIEPCUOHHON CPEJIbl;

110 B3aMMOJICHCTBHIO YaCTHUI AUCTIEPCHOMN (ha3bl

Kakoii pazmep UMEIOT 4acTUIIBI B YIIBTPAMUKPOTETEPOTCHHBIX (KOJJIOUIHBIX) cUCcTeMax?
107 -10° m;

10°-103 m;

10°-10" m;

10°°



Kakoii pazmep UMEIOT 4acTULIbl B MUKPOI'€TEPOTr€HHBIX CUCTEMaXx?

107 -10° m;
10°-103 m;
10°-10" m;
10°°

Kaxkoe u3 IIPUBCACHHBIX BBIpa)KeHI/Iﬁ XapaKTEPHU3YECT MMOBEPXHOCTHOC HaTsDKeHHE?

(aF /ani )T,S,n ji
(OF 10T )g
(0U 108)s,

B arMocdepe BoasHOTO mapa HaXOAUTCS KBapIeBasi KIOBETA C IJIOCKMMH CTEHKAMH M TOHKUH KBapIIEBbIH
kamwuisap. [lpu noBeIIeHNH 1aBJIeHMs Tapa KOHJICHCALUS HAYNHACTCSA

OJIHOBPEMEHHO Ha CTEHKaX KIOBEThI U KallWJUIIpa;

BHAvaJie B KIoBeTe (IIPU MEHbBIIIEM 3HAUYCHHH Ps);

BHAuaje B Kalwusipe

Kunkocts Haxoautes (1) B TOHKOM CMayMBaeMOM Kamwjuisgpe paauyca T; (2) B karuie paguycal ; (3) B
Makpodasze ¢ TIIOCKOH MOBEPXHOCTHIO (I =00). Pacmonoxure 3TH CHCTEMBI B TOPSIAKE BO3PACTAHHS
JTABJICHUSI HACBIIIIEHHOTO Tapa.

1<3<2;

2<3<1,

3<2<1,

3<1<2

JlBa CTEKNAHHBIX Kamwunspa paauyca [ um Iz (r <r,) YacTMYHO TIOTPYXeHbl B BOAy. BeicoTa
KaIMUTPHOTO MOAHATHS paBHa cootBeTcTBeHHO N, 1 h2. Kakoe COOTHOEHNE CIIpaBeunBo:

h, <h,;
h, >h,
h =h,

Nwmeem nByxdaznbie cucreMsl: (1) Boga/Oen3omn, (2) Boga/rekcat, (3) Boga/anmiuH. Pacnonoxure 3tu
CHUCTCMBI B pAd IO Y6I)IBaHI/IIO Me)K(l)a?;HOFO HaTAXCHU.

1>2>3;

2>1>3;

3>2>1,

3>1>2

Pacrnionoxxurte qaHHbIe BEIIECTBA B PsiJl O YOBIBAHHUIO MOBEPXHOCTHOIO HaTsKeHus: (1) anunuH, (2)
oenson, (3) Boaa, (4) rekcaH.

1>3>4>2;

4>2>1>3;
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3>1>2>4;
3>1>4>2

Konnouaneie pacTBOpPHl OTJIMYAIOTCH OT MCTUHHBIX CIEAYIOIIMMH OCOOCHHOCTSAMHU: A) O4YeHb ClIabo
BBIPQ)XEHBI KOJUIMTAaTUBHBIE CBOWCTBA; bB) 3HAUMTENbHO BBINIE CKOPOCTh TU(PQPY3UH PACTBOPEHHOTO
BellecTBa; B) pacTBopeHHOE BeliecTBO pazpoOieHO 10 MOseKysl (MOHOB); I') 4acTHIBI KOJJIOHWIHO-
PacTBOPEHHOI'0 BELECTBA CIIOCOOHBI MPOHUKAThH YEPE3 YJIbTPATOHKOIIOPUCThIE MeMOpaHsl; J1) sBistoTCSA
ONTUYECKU HEOJHOPOJHBIMU (pacCcerBarOIIMMU CBET) cpetamu; E) Bce KOToUIHbIE PACTBOPHI SBIISIOTCS
TEPMOJMHAMHUYECKH HEYCTOMYMBBIMHU HEPABHOBECHBIMM cucTeMaMH. Kakue yTBEpXkIEHUsS SBISIOTCS
IIpaBUWIbHBIMU?

1) BI'B;

2) AL

3) BI'A;

4) AT

Konnouaneie pacTBOpHI SBISAIOTCS IPOMEXKYTOUHBIMH (TIEPEXOIHBIMU) MEKIY UCTUHHO TOMOT€HHBIMH U
MCTUHHO TeTepOreHHbIMH CHCTEMaMH, TaK KaK COYETaroT B ceOe MPU3HAKMU TeX M JAPYIHX: A) YacCTHULbI
IHCTIEPCHOM (Da3pl y4acTBYIOT B TEIJIOBOM (OpOYHOBCKOM) NBM)KEHHH; bB) KOJIOMIHBIE pacTBOPHI
OOHapYyKUBAIOT KOJUITUTATHBHBIE CBOWCTBA; B) 4acTUIBI KOJUIOMIHO-PACTBOPEHHOTO BEUIECTBA SBIISIOTCS
(a30BBIMH YACTHIIAMH, UMEIOT MMOBEPXHOCTh pasfesia ¢ OKpyxkaromel cpenoi; ') TepmonnHammuyeckue
CBOWCTBA KOJUIOMAHO-IUCHEPCHON (pa3pl (XMMHUYECKHWH IOTEHIMAJ, IaBJICHHE HACBHIIICHHOTO TMapa,
pacTBOPUMOCTB U JIp.) 3aBUCAT OT pa3Mepa yacTull. Kakue u3 mepeunciieHHbIX IMPU3HAKOB OTJIHYAIOT
KOJIJIOUJIHBIE PACTBOPBI OT UCTUHHO IeTEPOreHHbIX CHCTEM?

1)ABI;

2)AT

3)ABI;

4)BI

B nmoBepxHOCTHOM cJ10€ paBHOJAEHCTBYIOIIAS CHUIT MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBHS: 1) paBHA HYIIIO;
2) He paBHa HYJIIO; U HampaBiieHa A) B I1yOb (pa3bl 10 HOpMaJId K MOBEpXHOCTH; b) TaHTeHIInanbHO
noBepxHocTU. OTBET BBIpa3UTe COYETaHUEM LUl U OYKBBI.

2A;

1b;

1A;

2b

B kariro BOJABI HA ITOBEPXHOCTHU KBapHeBOfI ITACTUHKN BHECCH T'UAPOXJIOPpHUA JOACHTUIaAMMOHUA
[C12H25N™H3]Cl. B pesynbraTe mpou3o1mio

YMEHBIIIEHHE KPAEeBOIr0O yIila CMAauMBaHHS;

BO3pacTaHue KpacBoro yria,

KPaeBo# yroy He M3MEHMIICS

3omp Agl momyuen B3ammopeirictBueM AQNO3z um Kl npum moeitke Kl Kakoit wnon Oyxmer
MOTEHINATIOONPEACTIAIOINM?
1) Agh
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2) I
3)K";
4) NO3~

KakoBbl BO3MOXKHBIC TPUYUHBI BO3HUKHOBEHUs J[DC Ha MOBEPXHOCTH YACTHII THIPO30Js KPEeMHE3eMa B
Bone?

azcopOITMsl HOHOB cTabMIM3aTopa

MOHM3AIMS TTOBEPXHOCTHOTO CIIOS

JOCTpanBaHUe KPUCTAUTMYECKON PelIeTKH HOHAMHU U3 pacTBopa

[Ipu mnomydeHum HSMynbcuii Tuma '"Macio B Boje" B KadecTBE CTAOMIM3AaTOPOB HCIIOJIB30BaHbI
TUApOXJIopUA gojenmiaMMonrs. KakoB 3Hak 3apsiia kaneinb?

1) MONOKUTETBHBIH;

2) oTpULIaTENIbHBIN;

3) Het 3apsna

K kakomy anektpoy OyayT nepemearbcs MaKpoOMOJIEKYJIIbl Oelika B KUCIIOH cpeze?
1) k karony;

2) Kk aHO#Y;

3) He OyyT mepeMeaTbCst

[Tpu cuHTe3€ JIaTeKca MOJUCTUPOIA B KAYeCTBE CTAOMIIM3aTOpa MCIIOIB30BAIIN JIOACIIWICYIb(GAT HATPUS
C12H250S0O3Na. Kakoit noH Oyaet moTeHIranonpeaeasonmm?

I)Na™;

2)C12H2507;

3)C12H250S03~

I'uapozons cyneduna meimbska (l11) momyden mpomyckanueM H30BITKA CEpOBOAOPOJIA YEPE3 PacTBOP
MBIIBIKOBHCTON KUCIOTHL: 2 H2ASO3 + 3 HoS = AsS3| + 6 H20. 3apsin wactur Oymer

THOJIOXKUTENBHBIN (BCIIEACTBUE ancopbimu nonos H');

OTpHUIATENbHBIN (BCIIEACTBHE aacopOiuu noHoB HSY);

3apsiji OTCYTCTBYET

I'uaposons xmnopuna xenesa (1) monyuen ruaponuzom FeCls npu kunsiuenunn pactsopa: FeCls + 3H20
< Fe(OH)3] + 3HCI. B pesynbTate 00Opa3yeTcss MHUIEIIA, CTPOCHHE KOTOPOW MOKHO BBIPa3UTh
dopmynoii {m[Fe(OH)3] nFeO" (n-x)CI"} xCI. YkaxuTe cOCTaBIsmOIIME YaCTH MHUUEMIBE 1) Sapo
MHUIIEIUTBI, 2) MOTEHIMATIONPEISIIAIONIAE HOHBI, 3) TPOTUBOUOHBI OT YACTHIIBI J0 TPAHHIIBI CKOJIBKCHUS,
4) nporuBononsl auddysuoit yactu IIC. a) m[Fe(OH)s]; 6) xCI; B) (n-x)CI; r) nFeO". Bapuants
OTBETA:

10; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a; 3B 40

I'uaposons woauaa cepedpa monyyer no peakiuu: AgNO3z + KI = Agl + KNO3 B nipucyTcTBrE U30bITKA
AgNO3. ®opmyina Munens! 30515 uMeeT B (YKakuTe MpaBUIbHBIA OTBET):
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{m[Agl] nAg" (n — x)NO3 } xNO3~
{m[Agl] nI- (n —x)K*} xK*

{m[Agl] n NO; (n-x)Ag* }IxAg*

Yo Ha3bIBAIOT IPAHUIICH CKOJIBKCHHUS TPH HICKTPOKMHETHYCCKUX SBJICHUSIX ?

IPAHUILy MKy aJCOPOIIMOHHBIM U TU(PHY3UOHHBIM CIOSMH TPOTHUBOMOHOB,;

IPaHUILy, 10 KOTOPO# mpoxoauT pa3pbiB JIIC npu TEMI0BOM JABUKCHUH YACTHIL,

IPaHUILY, 10 KOTOPO# poxoauT pa3pbiB JIDC npu HaIOKESHUU BHEITHETO SJICKTPUUECKOTO MOJIS;
rpaHuily paszaena ¢as.

Yro takoe 1) anexkrpodopes 2) 31eKTpoocMoc 3) MOTSHIHAT CEAUMEHTANNH 4) OTSHIINAN TeUeHU? a)
TEYEHHUE KUAKOCTH B KAIMIUISPE MO IEHCTBHEM dJIEKTPUIECKOro nosst; 6) BosuukHoBeHue 2/1C npu
OCEeJaHUU YACTHUIL; B) IBUKEHUE YACTULl AUCTIEPCHOMN (ha3bl 1O AEUCTBUEM AIIEKTPUUYECKOTO HOJIS; T)
Bo3HUKHOBeHHUE DJIC mpu TeueHUH KHUJIKOCTH Yepe3 KaluuIsIpHO- OpUCTOoe Teo. Bribepute
IIPABUJIbHBII OTBET:

la; 20; 3B; 41

1B; 2a; 30; 4r

16; 2r; 3a; 4B

Kakoii Bun umeer ypaBaeHnue I enbmronbia-CMOITyXOBCKOTO, CBS3BIBAIOIIEE BETHUNHY (-TIOTCHIIMANA U
CKOPOCTB 3JIeKTpodopesa (3aeKTpoocMoca)?

U= gg,cH
n
u=—21
ee,cH
u=st
&g,

Kak pacronararorcsi B mpoCTpaHCTBE MPOTUBOUOHKI 110 Teopuu LlItepra?

paccesiHbl B IIPOCTPAHCTBE HAa HEKOTOPOM PACCTOSHUM OT I'paHMIbI pasnena (a3, obpasys nupdys3Hbiit
CIION;

pacmoJioKeHbI BOJIM3H TpaHuIlbl pasjaena a3, 00pa3ysl MIOCKUN KOHAEHCATOP;

4acTh MPOTHMBOMOHOB HAXOAWUTCS BOJM3M IpaHUILbl pasfena (a3, oOpa3ys ajacopOLUUOHHBIN CIOH, 4acTh
paccesiHa B MPOCTPAHCTBE, 00pa3yst nu(dy3HbIN CIONH TPOTUBOMOHOB

Yemy paBHa 3¢ pexTrBHAs TOMMKHA 11D (HY3HOHHOTO CIIOsI?

paccTOsHUIO, HA KOTOPOM MOTeHIUAN AU(PPY3MOHHOTO CIIOS CHIXKACTCS /10 HYJIS;
PacCTOsHUIO, HAa KOTOPOM MOTeHIUaN JU(PPY3MOHHOTO CII0s CHIKAeTcs B 6 pas;
paccTosHUIO, Ha KOTOPOM MOTeHIUaN AU(PPY3MOHHOTO €051 CHUXKAETCS B 2 pasa;
paccTOsHUIO, HAa KOTOPOM MOTeHIHAN JUPPY3MOHHOTO CII0S OCTACTCS MOCTOSHHBIM

Kakoii moteH1man Ha3pIBatOT JIEKTPOKUHETUYECKUM ?
MOTEHITMAJ Ha TpaHuIle pas3zena (as;
MMOTEHITMAJ Ha TPAHUIIE CKOJIBKCHHS;

MOTEHIMAJ Ha TPaHMILIe aICOPOLIMOHHOTO U AU(PY3UOHHOTO CIIOEB;
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noteHiman JI9C Ha pacCTOSHUM OT TpaHUIbl pa3zena (a3, paBHOM dppekTuBHOM ToMmmHE TUdPy3HOM
gactu JI9C.

Kakoii 13 nepedncieHHbIX HOHOB 00J1aaeT HauboJbIIel crnocoOHocThIo CxuMath J19C B 301e cynbdhuaa
cypbMslI (111) Sb2S3, crabunrzoBaHHOM HUTPATOM CYPbMbI?

1) Ca?";

2) Cl;

3) SO4%;

4) Na*.

[ToueMy npu Bo3pacTaHuM paguyca HOHOB, UMEIOIINX OJMHAKOBBIN 3aps], ycunubaercs cxarue [13C?
M3-32 YMEHBIICHUS THAPATALUU HOHOB;

U3-32 BO3PACTAaHUs JUIIOJIbHOIO MOMEHTA HOHA;

U3-3a YBEJIMUYCHUS aICOPOIMU HOHA;

13-32 YBEJIMUYCHUS KPUCTANIOXMMUYECKOTO Paanyca HOHA

[Ipu xakux ycnoBusx Bo3moxkHa ctpykrypa I2C no I'enbmromnbiry?
MIPY BBICOKOW KOHIIEHTPAUU UHAU(PPEPEHTHOTO ICKTPOIIUTA;

0e3 100aBOK JJICKTPOIIHTA;

HEBO3MO>KHA HU TIPU KAKUX YCIOBHUSIX

Kakoii a5ekTponuT Ha3biBatoT HHAUDGEpeHTHBIM?

OJIMH U3 NOHOB KOTOPOTO CIIOCOOEH JI0OCTPaUBaTh KPUCTALTMUECKYIO PEIIETKY arperaTa MUIICIUIbI;
HE COJepIKaIINii HOHOB, CIOCOOHBIX JIOCTPAaUBATh KPUCTAJUTMUECKYIO PEUIETKY arperaTa MUIIEIUIbI 1
WU3MEHSTh MOBEPXHOCTHBIN MOTEHIIMAT (o;

HE CoJIepXalinii HOHOB, oOpasyromux auddy3nyro yacte [12C

Kakoii anexTponut Ha3biBatoT HEUHIUDHEPEHTHBIM?

coJiep Kallvii HOHBI, CHIOCOOHBIE OCTPauBaTh KPUCTAJUIMYECKYIO PELIETKY arperaTa MUIIEIUIb;
COJIEpIKaIlMi HOHBI, OTHOMMEHHBIE C TPOTUBOMOHAMHU MULEILIBL;

HE COJIeprKaIlluii MOHBI, CIIOCOOHBIE TOCTPAUBATh KPUCTAIIMUECKYIO PELIETKY arperaTa MULEeIUIb;
HE COJEPIKAIINNA NOHBI, BXOAAIINX B MULIEIUTY 30JI5

Kakoii u3 nonoB o0;amgaeT HanOOIbIIEH CITOCOOHOCTRIO CokuMaTh JIIC B 30116 MNO2, cTaOMIN30BaHHBIM
KMnO4?

1)Ba";

2)Cl;

3)S047;

4)K*

Kaxoit u3 nepednciieHHbIX HOHOB 00J1ajaeT HauMeHbIIel crnocoOHocThIo cxxuMath J19C B 301me Agl,
crabmimzoBaHHbIM AgNO3?
1) Na™;
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2) Cl;
3) SO4%;
4) Ca?*

Kak m3mensiercss sddextuBHas tonumHa aup¢y3soit yactu ADC mpu yBeIWYEHHUH KOHICHTPALUU
UHIU(DPEPEHTHOTO IEKTPOJIUTA B 00beMe BOTHOM (ha3bl (IMTOBBIIICHMH HOHHOMN CHIIBI)?

1) Bo3pacraer;

2) HE MEHSICTCS;

3) ymeHbIIaeTcs

Kakoe neiictBue okaszbiBatoT Ha 19C uHmudpGepeHTHBIE 3TEKTPOIUTHI?
MOBBIIIAIOT (- IOTEHLIMA,

HE U3MEHSIOT (- OTeHIHA;

YBEJIMYMBAIOT OTEHIIMAN IPAaHUIIbI pa3/iena;

CHIKAIOT (- MOTEHIMAI

Jlatekc — 31O

nByx(ha3Has TBYXKOMITOHECHTHASI CHCTEMa-IUCIIEPCHSI TTOJIMMEPa B BOJIE;

nByx(dasHas TPEXKOMIIOHEHTHAs CHUCTEMa-TUCIIepCHs IOJMMepa B BOJC, CTaOWIM30BAHHAS
MMOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM (IMYIJIBIaTOPOM);

onHO(a3Has CUCTEMa — paCTBOP MOJUMEPA B BOAHOU CpeJie, COACpKAIICH IMYIbIaTop

JIno(hoOHBIEC KOJUTOUIHBIC CUCTEMBI IPUHITUITHAIBHO arperaTiBHO HEYCTOWYHBBI, [IOTOMY YTO
00Ja1ar0T N30BITKOM CBOOOIHON PHEPTHUH;

XapaKTEePU3YIOTCS BBICOKUM MOJIEKYJISIPHBIM CPOJICTBOM MEXIY JUCTIEPCHOU (pa3oif U AUCTIEPCUOHHOM
Cpeno;

00pa3yroTCs B pe3ysIbTaTe CaMOIIPOU3BOJILHOTO IUCIIEPTUPOBAHUS

JIno¢ubHbIE KOJJIOWAHBIE CUCTEMBI TPUHIUITHAIFHO arperaTUBHO YCTONYHBEI, TOTOMY YTO

00pa3yloTcsi B pe3yJbTaTeé CaMOIPOU3BOJIILHOTO JWCIEPTHPOBAHUS M XapaKTEPHU3YIOTCS BBICOKUM
MOJIEKYJISIPHBIM CPOJICTBOM MEX]y JUCTIEPCHOM (pa30it 1 JUCTIEpCHOHHOI Cpeloi;

00s1ajat0T N30BITKOM CBOOOHO SHEPIHH;

UMEIOT MPEeJIENIbHO BBICOKYIO TUCIIEPCHOCTD

Ha mnoBepxHOCTHM wyacTull JaucnepcHOM (a3pl MOJUCTHPOJIBHOTO JIaTEKCa HMMEETCS pPa3pe’KeHHBIN
aacopormonnsii cior [IAB — mayparta kamms (C11H23COOK). ArperatuBHasi yCTOMYMBOCTH JIaTeKcCa
oOycIioBIIeHa JeHCTBUEM

MOHHO-3JIEKTPOCTATUYECKOTO (PakTOpa YCTOWYMBOCTH;

THJIPaTAIllMOHHOTO (aKTopa;

CTPYKTYPHO-MEXaHUYECKOTo (pakTopa

Ot kakux (paKTOPOB 3aBUCUT KOHCTAHTa CKOPOCTH OBICTpoii Koarynsun Kg
OT TEMIIEPATyPhI U BA3KOCTH CPEJIbI;

OT TEMIIEpaTypbl U BPEMEHU KOaryJslnu;

OT BPEMEHHM KOAryJisIiuy U KOHIEHTPAIUU YaCTHII
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[Topor ObICTpO¥ KOAryNsauu — 3T0 KOHIEHTpanust dnekTpouta (Coy), IPH KOTOPOH

CKOpPOCTb KOAryJsiiuu nepectaetr 3aBUCETh OT Cox;

MIOTEHLMAJIbHBIN Oapbep OTTAJIKMBAHHS CTAHOBUTCSI PABHBIM HYIIIO U BCE CTOJKHOBEHUS CTAHOBSTCSA
3G EKTUBHBIMUY;

CIpaBe BB 00a yTBEPKACHUS

[Topor koarymisuu — T0 HAUMEHBINAS KOHIIEHTPAINS JIEKTPOJINTA, IPU KOTOPOH

CTaHOBUTCS BO3MOXKHOU KOAryJISIHA, T.K. IOTEHIHATIbHBIA Oapbep OTTAIKUBAHUS CTAHOBUTCS MEHBIIIE
SHEPIUH TEIJIOBOTO JBM)KCHUS;

BCE CTOJIKHOBEHHS YaCTHI] CTAHOBATCS 3(p(PEeKTUBHBIMY;

CTIpaBEIIMBBI 00a YTBEPKIACHUS

Kakoe u3 onTu4ecKux sSBJICHUN HEBO3MOXHO B KOJJIOMJIHO-TUCIIEPCHBIX CUCTEMAX ?
nudpakiys CBeTa;

OTpa)KEHHE CBETA OT MOBEPXHOCTH YACTHII;

MOTJIOIIEHHUE CBETA

benbrit 3071p OCBemIaeTCss MOHOXPOMAaTHYECKUM CBETOM C JuiMHOM BosHBI 400HM (cunMil) u 700HM
(kpacHblif). B kakoM COOTHOIIIEHUU HAXOJATCS BETUYUHBI MYTHOCTH?

Ta00 = T700

Ta00 > T700

Ta0o < T700

Kaxkoe n3 MMPUBCACHHBIX Ol'IpeI[GJ'IeHI/Iﬁ MYTHOCTH SBJISACTCA HeraBI/IHBHI)IM?

MYTHOCTh — 9TO BEJIMYHMHA, OOpaTHas TOJIIUHE CJIOSA, IPU KOTOPOW MPOXOJISIINA CBET OCIA0ISIETCS B €
pas;

MYTHOCTb — 3TO BCJIMYMHA, YHUCJICHHO paBHas J'IOl"apI/I(l)My OTHOIICHUA HMHTCHCHBHOCTH ITaJAarOIICro u
MIPOXO/ISIIETO CBETA YEPE3 PACCEUBAIOILYIO CPELY;

MYTHOCTb — 3TO BEJIWYMHA, paBHAs HWHTEHCUBHOCTH CBETA, PACCEIHHOTO IO BCEM HaIpaBICHUSIM
eanHuIel 00beMa CUCTEMBI IPU MHTEHCUBHOCTH MAJAIOIIETO CBeTa paBHOM 1.

CornacHo ypaBHeHUIO Pasiess MHTEHCUBHOCTD PACCESHHOIO CBETA BO3PACTAET MPSIMO MPONOPIUOHAIBHO. .
KyOy MaMeTpa 4acTHII;

KBaJpaTy JUIMHBI BOJHBI MAJAIOIIET0 CBETA;

YUCJICHHOW KOHIICHTPAIIUH YaCTHIT

IIpumepsl OusIeToOB 1J1s1 3a4eTa
no gucuuniune «Kostonano-agucnepcusie cocrostnus B mpupoae» (IK-1)

BUJIET Ne 1
1. OcHOBHBIE 3a/laud KOJUTOMTHOM XUMHH. KoJlMUuecTBEHHAass XapaKTEPUCTHUKA JUCIEPCHBIX CHUCTEM.
Knaccudukanms mo pazmepy 4acTuil (IUCTIEPCHOCTH).
2. Peonornueckue cBOMCTBa CBOOOTHOAMCIIEPCHBIX CUCTEM. Y paBHeHHS HploToHa 1 DiHIIITEHHA.
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3. UtoOs! BeI3BaTh Koaryssiuio 10 mz 30ms ruapokcuaa xenesa (1), kaxmom cirydae motpeboBaIoch
npuauth: 7,6 ma 2 H pactBopa NaCl, 11 mz 0,01 1 pactBopa Na2S04 u 13,5 mz 0,001 uH pactBopu K3 [Fe
(CN)s]. Onpenenute 3HaK 3apsiaa YaCTHIL 30J151 U BBIYUCIUTE TOPOT KOATYIISALUH KaXKIOTO 3JICKTPOJINTA.

BUJIET Ne2
1. Knaccudukanus TucnepcHbIX CUCTEM MO arperaTHOMY COCTOSIHUIO (a3, M0 B3aMMOICHCTBHIO MEXIY
YacTULIaMU AUCTIEPCHOM (a3, 1Mo CTENEeHU B3auMOACUCTBUS JUCTIEPCHOM (Pa3bl ¢ AUCTIEPCHON CPEOi.
2. Kuneruka ObicTpoii koaryisuun. Teopust CMOITyXOBCKOTO.
3. BausHMe KOHIEHTpaluu, TEMIEPAaTypbl U DJIEKTPOJIUTOB Ha 3acTydHEBaHUE >kenaruHa. [louemy
CTYJIHU — 3JIACTUYHbIE, a TeNTU — XPYIKHUe?

BUJIET Ne3
1. O0mas xapakTepUCTHKA KOJUIOUTHBIX CHCTEM U METObI UX MOJIYUCHUS.
2 ObpazoBanue JHOPOOHBIX AUCIEPCHBIX CHCTEM MPHU AUCIIEPTUPOBAHUM; MIPOLIECCHI TUCTIEPTUPOBAHUS B
MIPUPOJIE U TEXHUKE.
3. KakoB MexaHH3M CTaOWIM3aIMM SMYJIbCUN MOBEPXHOCTHO-aKTHUBHBIMU BemiecTBamu? Pa3bepute Ha
pUMepe SMYJIbCHI TUTIA M/B B MPUCYTCTBUU AMYJIbraTopa ojieaTa HaTPUsl.

BUJIET Ned
1. IToBEepXHOCTHOE HATSKEHHE OJHOKOMIIOHEHTHBIX >KMAKOCTEH. J[MCIIEpCMOHHBIE U HEAUCIIEPCUOHHBIE
B3auMoJjieicTBusa. Pabora koresuu.
2. Crabunuzanus sMmynbcuii u odpamenue ¢a3. [Ipunuun nogdopa smynsraropos. KoanecueHusi.
3. Kakoe siBieHHE Ha3bIBae€TCs TUKCOTPONHEH? B KakuX KOJUIOMIHBIX CUCTeMaxX oHO HaOmomaercs? [Ipu
KaKUX YCIOBUSX?

BUIET NeS
1. Crpoenue munemisl ruipogoOHOro 30515, BiysHue KOHIIEHTpaluu U NPUPOABI JIEKTPOJIUTA
(uanuddepenTHsie U HeMHIUGEPEHTHBIE STIEKTPOIUTHI) Ha BETMUHUHY U 3HAK 3apsiia KOJUTOUIHBIX
YaCTHII.
2. Meronpl U3MepeHHsI MOBEPXHOCTHOTO HATSKEHUS U CBOOOJHON MOBEPXHOCTHOW SHEPIHUU TBEPbIX
TeNl.
3. IosicauTe MexaHu3M comoOmmn3anuu. ['1e B mpakTHKe MCIIOIB3YIOT 3TO SIBIEHUE?

BUJIET Ne6
1. 3aBUCHMOCTb IOBEPXHOCTHOTO HATSIKEHHMs BOJHBIX pPACTBOPOB OT KoHUeHTpanuu [IAB.
[ToBepxHOCTHAst akTUBHOCTH. YpaBHeHue [Inumkosckoro. [Ipaswma [okno-Tpayoe.
2. CequMeEHTallMOHHAs U arperaTuBHAsl yCTOMYMBOCTD TUCIIEPCHBIX CHCTEM.
3. Hamummure ¢dopMmyny Muuemisl 3058 Hoauaa cepedpa, MOJYYEHHOTO MpPHU B3aWMOJAEWCTBUU
pa30aBIeHHOTO pacTBOpa Hoauaa Kaiuus M u30bITKa HUTpaTa cepebpa. Kaxos 3apsa Oyner umerh
rpanyina?

BUJIET Ne7
1. Bnusnue wunauddepeHTHBIX U HEUHIU(GOEPEHTHBIX SJEKTPOJIUTOB HA AJIEKTPOKWHETUUECKHM
noteHiman. CTpoeHrne Mumes ruapooOHbIX 307ei.
2. ®akTOphI arperaTUBHON YCTOMYMBOCTH TUCIIEPCHBIX CHCTEM.
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3. Hamummmre ¢opmyny Munemtsl 3omss Opomuma cepedpa, MOTYYSCHHOTO TPU  B3aMMOJICHCTBHH
pa30aBIeHHOTO pacTBOpa HHUTpaTa cepebpa m30bITkOM Opomuaa Hatpus. KakoB 3apsn Oyner uMeTh
rpanyna?

BUJIET Ne8
1. YCTOMYMBOCTD U KOATYJISALMS KOJUIOMAHBIX CUCTEM. B3anMHasi Koaryisinust 30J1€H.
2. ToHkHe MICHKU: IEHHBIE U AYMYJILCUOHHBIE. [Iprpoaa ycTOWUUBOCTH.
3. 3om1p Woauaa cepedpa noydeH nodasinenuem K 20 mz 0,01 H pacTBopa Hoamna kamus, 28 ma 0,005 H
pacTBopa HHUTpara cepebOpa. Hamummre ¢opMyny MHIEIBI TOJYYSHHOTO 30JI1 M OINPEICIIUTE
HaIpaBJICHUE JBYKCHUS TPAHYJIIBI 30718 HOuaa cepedpa mpu snekTpodopese.

BUJIET Ne9
1. O6pazoBanue MMO(GOOHBIX TUCTIEPCHBIX CUCTEM MPH AUCIICPTUPOBAHUM; KOHICHCHPOBaHUH. [Ipumepsl.
CTpoeHre MUICILIBI KOJUTOMIHOM YaCTHIIBI.
2. CTpyKTypHO-MeXaHHUeCKuil Oapbep 1o PeOunmepy - kak (akTop YCTOHYMBOCTH JUCIIEPCHBIX CHCTEM.
3. Hanumwre ypaBHEHHs PEaKIMW, BBIPAKAIOIIMX IPOLECCHI, MPOUCXOASIIUE MPU TOJTYYCHUU 3075
ruapokcuaa xenesa (1) meromom runponuza. M300pazute cTpoeHUE MUTIEIUIBI JAHHOTO 30JIA.

BUWIET Nel0
1. Merozpl Oy4YeHus: 1 OYUCTKHU AUCIEPCHBIX cucTeM. [lomyuenne 301ei MeTo10M NeNTU3ALNH.
2. MonekynsipHO-KUHETUUECKHE CBOMCTBA KOJUIOUAHBIX CUCTEM.
3. 3omp Opomuaa cepebpa mosydeH peakuued nsoitHoro oomena 20 mz 0,005 H pacTBopa HUTpara
cepebpa u 20 mz 0,0025 u pacTBopa 6pomuaa kanus. Hanummre ¢popmyny MHUIEIIBI TOTYYEHHOTO 3015
U OTIpeIeNTUTE HANpaBJICHHUE JBUKECHH TPaHyIIbl OpoMuia cepedpa mpu nekTpodopese.

Texymnﬁ KOHTPOJIb 3HaHUM MMPpOBOAUTCA ITYTEM OLCHKH BBIIIOJHCHUS IMTHMCBbMCHHBIX 38.}_'[21HI/II\/'I K
MPAKTUYCCKUM 3aHATUAM, a4 TAKIKC YCTHBIX OTBETOB HA MPAKTUUCCKHUX 3aHATUAX W 3alIUTC peq)epaTa.

Metoauka ¢popMUpPOBaHNA Pe3yabTHPYIOLIEH OLEHKHU

B xozie Teky1ero KoHTposst cTyieHTs MoryT Ha0pats 0-100 Gasos:
1-s pybesicnas ammecmayus — MaKcumaivio 35 oannoe; u3z Hux:

om 000 15 pannos (P1) — ammecmayuonnasn (pyoesxcnas) KoHmpoavnas paboma;
om 0 00 20 d6annos (T1)— mexywas paboma cmyoenma ¢ meuenue pyoesica.
2-51 pybedcnan ammecmayus — MAKCUMAAbHo 35 0an106; u3 HUX:
om 000 15 pannos (P2)— ammecmayuonnasn (pybexcnasn) Konmpovhas paboma;
om 0 00 20 oannos (T>)— mekywas paboma cmyoenma ¢ meuenue pyoesxnca.
IIpomexyTOUHBIN KOHTPOJIb:

Jas1 3k3aMeHa (3a4era):
[To mpenmeraMm, uMmermuM (HOpMy KOHTPOJS 3a4eT/IK3aMeH, BO3MOXKHO MPOCTABICHHUE OIICHKU

«3aYTEHO» WIIN «YAOBJIETBOPUTEIBHOY, HIIU «XOPOLIO», W «OTINYHO». [To HabpaHHO# cymme OaiioB B
TEYEHHE CEMEeCTpa CTYJIEHT MMEEeT IpaBO IOJYYUTh  «ABTOMATUYECKHM»  TOJIBKO  OLIEHKY
«yJIOBJIETBOPUTEIBHO» JINOO «HEYIOBJIETBOPUTEIbHO». I mogydeHHs Oosiee BBICOKOro Oanma
(«yIOBIETBOPUTENBHO», «XOPOIIO» WIH «OTJIMYHO») CTYACHT 00s3aH SIBUTHCS Ha DK3aMEH M cJaBaTb
sK3aMeH 1o mkaine oT 0-30 6aIoB B IONOJHEHHE K HAKOIJIEHHBIM 3a ceMmecTp OamutaM. Ecnu e cryaeHt
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Ha DJK3aMEHE IOJIyYHJI OICHKY «HEYJOBJIECTBOPUTEIBHO», TO OH OO0s53aH C/HaBaTh IK3aMEH B IEPUOJ
nepecaad B COOTBETCTBHH co mKkaioi oT 0 mo 70 Oamnmo. Ecnau ctymeHT mpomyctun 6osiee 4 Henenb
TEOPETUYECKOTO OOyUYeHHUs] 10 YBKUTEIBHOW MPUYMHE, TO €My MOXeT OBITh IpeJocTaBiIeHa
BO3MOJKHOCTB Caud dK3aMeHOB M 3a4eToB 1o 100-0anbHOM cucteme oneHuBanus (ot 0-100 6amios). B
3TOM CiIydae IO COIJIACOBAHUIO C JIEKaHOM (aKyjabTeTa OOydYalOUIMiiCsS MUIIET 3asBJICHUE HA UM
HavyaJIbHUKA y4eOHOTO OT/ena.

Ixana uTOroBoii akajeMn4ecKoO ycneBaeMOCTH CTY/I€HTOB 110 UCIHUIJINHE

Cucrema orenoxk COI'Y
Cymma OamioB HaszBanue UucnoBoi SKBUBAJIIEHT
86 - 100 OTJINYHO 5
71-85 XOpOIIIO 4
50-70 yIIOBJIETBOPUTEIHHO 3

OuneHuBaHMe 0TBETA CTY/IEHTAa HA IK3aMeHe (3aueTe)

Xapaxkmepucmuka omeema oannwl

JlaH TONHBIN, pa3BEpPHYTHIH OTBET HA IMOCTABJICHHBIA BOIMPOC, MOKAa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH 00 OOBEKTE, MPOSBISIOMASACS B CBOOOJHOM OIEPUPOBAHHUU
NOHSATUSIMHM, YMEHHH BBIICIHUTh CYIICCTBCHHBIC W HECYIICCTBCHHBIC €ro IMPH3HAKH,
MPUYMHHO-CJIEICTBEHHbIE CBsI3U. 3HaHUE 00 oOBekTe AeMoHcTpupyercs Ha ¢one [ 26-30
MOHMMAHUS €r0 B CHCTEME JaHHOW HAYKH W MEXIUCIHUIUIMHAPHBIX cBs3ed. OTBeT
dbopMymupyeTcss B TEPMHHAX HAyKH, H3JIOKCH JIUTEPATYPHBIM SI3IKOM, JIOTHYCH,
JI0Ka3aTeseH, IEMOHCTPUPYET aBTOPCKYIO MO3UIHIO CTY/ICHTA.

Jlan monHBINA, pa3BEpHYTHI OTBET HA IOCTABJICHHBIM BOIPOC, MTOKa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAHUH 00 00BEKTE, JOKA3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOKEHUS TEMBI;
B OTBETE TIPOCIIEKHUBAETCS YETKas CTPYKTypa, JIOTMYEcKas I0CIE€J0BaTEIbHOCTD,
OTpa’karollasl CYIIHOCTb PAaCKpbIBAEMbIX MOHATHI, Teopuil, siBIeHUN. 3HaHUEe 00 00beKTe 91.25
JNEMOHCTpUpyeTcs Ha (OHE TOHMMAHUS €ro B CHCTEME JaHHONM Hayku |
MEXIUCUUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JIMTEPATYPHBIM SI3bIKOM B TEpMHUHAX
Hayku. MoOryT ObITh JTOMYIIEHbI HEJOYETHhl B OINPEAEICHUH MOHATHUH, WCIpPABIICHHBIE

CTYACHTOM CaMOCTOATCIIBHO B ITPOLECCE OTBETA.

Jlan moNHBIN, pa3BEepHYTHIM OTBET HA IIOCTaBICHHBIM BONPOC, IOKA3aHO YMEHHUE
BBIIETIUTh CYILIECTBEHHBIE U HECYLIECTBEHHbBIE IPU3HAKH, HPUYNHHO-CIEACTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPHUPOBAaH, JIOTMYEH, M3JI0KEH B TepMuHax Hayku. Opnako | 16-20
JIOTIYIIEHbl HE3HAUWTENIbHbIE OMIMOKM WM HEJOYEeThl, HCIPABICHHBIE CTYAEHTOM C
MIOMOIIBIO «HABOJIAIIMX» BOIPOCOB MPENOAABATENS.

JlaH TTONHBIN, HO HEOCTATOYHO MOCIEI0BATEIIbHBIN OTBET HAa MOCTABJIEHHBIA BOIIPOC, HO
[P 3TOM IOKA3aHO YMEHHUE BBIICIUTH CYLIECTBEHHBIE U HECYLIECTBEHHBIE NPU3HAKU U
MPUYNHHO-CIEACTBEHHbIE CBA3U. OTBET JIOTMUEH M U3JI0KEH B TEPMUHAX Hayku. Moryt 11-15
OBITh JOMYIIEHB! 1—2 OMMOKK B OMpENeJIeHHH OCHOBHBIX MOHSTHUN, KOTOpPHIE CTYACHT
3aTPYIHSIETCS UCIIPABUTH CAMOCTOSITEIBHO.

JlaH HenocTaTo4HO TMOJHBIM M HEIOCTAaTOYHO pa3BepHYThIM oOTBeT. Jlormka w 5.10

MOCJIEI0BATEIbHOCTh U3JI0KEHUSI UMEIOT HapylleHus. JlonmynieHsl oluOKN B pacCKpbITUU
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MOHSITHH, yMoTpeOneHnn TepMuHOB. CTYIEHT HEe CIOCOOEH CaMOCTOSTENLHO BBIICIHUTH
CYLIECTBEHHBIE M HECYIIECTBEHHBIC IPU3HAKM U NPUYUHHO-CIEIACTBEHHBIE CBS3H.
CTyeHT MOXET KOHKPETH3MpPOBaTh OOOOIIEHHBIC 3HAHWS, JOKa3aB Ha MpHUMEpax HX
OCHOBHBIE TOJIOKEHHSI TOJBKO C IOMOIIBIO TpernojaBaTend. PedeBoe odopmieHue

TpeOyeT MONpaBoOK, KOPPEKIIUH.

JlaH HenoJHBIN OTBET, JOIMKa U IOCIEI0BATEIHOCT U3JI0KEHUS UMEIOT CYILIECTBEHHBIC
HapymeHus. Jomymensl Tpyoble OMMOKM MPH ONPENETICHNH CYITHOCTH PacKpbIBAEMBIX
IIOHATUM, TEOPUM, SIBJICHUH, BCICICTBHEC HEIOHMMAaHUS CTYACHTOM HMX CYIIECTBEHHBIX U

HECYLIECTBEHHBIX IIPU3HAKOB M CBs3€ii. B OTBETE OTCYTCTBYIOT BBIBOJBI. YMEHHE -4
PacKphITh KOHKPETHBIE TMPOSIBICHUS OOOOIIEHHBIX 3HAHWUN HE IMOKa3aHo. PeueBoe
odopmiieHre TpeOyeT MOMPaBOK, KOPPEKIIHH.

He mosrydeHsr 0TBETHI 0 0230BBIM BOITPOCAM JTUCIIMIUIAHBI. 0

Iloka3aTeu U KPUTEPUHU OLIEHMBAHUSI KOMIIETEHI[HIl HA Pa3IUYHBIX ITANAX UX
(opMupoBaHUsl, ONUCAHHE KA OLIEHUBAHUSA

YpoBeHnb chopMUPOBAHHOCTH KOMIIETEHIIMIA

«MuUHMMAJIbHBIH MuHuMaNbHBII «Cpennnii ypoBeHb» | «BbIcOKHII ypOBEHb)
YPOBEHb He JOCTUTHYT)» ypoBenb» (50-70 (71-85 6ay10B) (86-100 6a.110B)
(meHee 50 6a/1;10B) 0a/1J710B)
Kommerenuu He «Komnerennuu Kommerenmun Kommerenun
c(OpMHUPOBAHBI. c(OpMHPOBAHEI. c(OpMHUPOBAHBI. c(OpMHPOBAHHI.
3HaHUS OTCYTCTBYIOT, CdopmupoBanbl 3HaHus OOLIUPHBIE, 3HaHus TBEpAbIE,
YMEHUS U HABBIKH HE 0a30BbI€ CTPYKTYPHI CHUCTEMHBIE. apryMEHTHPOBAHHBIE,
c(OpPMHPOBAHBI. 3HAHUH. YMeHnus HocAT BCECTOPOHHHE.
VYMenus pparMeHTapHbl | penpoaAYKTUBHBII YMeHHs yCrenHo
U HOCAT Xapakrep, IPUMEHSIOTCS K
PENPOTIYKTUBHBIN MPUMEHSIIOTCS K PELIEHUIO KaK
XapakTep. PELIEHUIO TUITOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3a/IaHHi. HECTaH/IaPTHBIX
HU3KHUI YpOBEHb JlemoHcTpUpyeTcs TBOPYECKUX 3aJaHUN.
CaMOCTOSITEIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOr0 HABBIKA. | YPOBEHb BBICOKMI YPOBEHb
CaMOCTOSITENIbHOCTH CaMOCTOSITENIbHOCTH,
yCTONYHUBOIO BBICOKAsI aJallTUBHOCTD
MIPaKTUYECKOTO MIPaKTUYECKOTO HaBbIKA
HaBbIKa.
Onucanue KpUTEepueB OLEHUBAHUS
OO6yuaromuiics Obyuarouuiics OO6yuaromuiics OO6yuaromuiics
0OHapyX W 3HAYUTETbHBIC | OOHAPYKUIT 3HaHUe | OOHAPY)XUJ  MOJHOE | OOHAPYKUII
npoOensl B 3HAHHUSIX | OCHOBHOTO y4eOHO- | 3HaHHE y4e0HO- | BCECTOpOHHEE,
OCHOBHOTO y4eOHO- | MPOrpaMMHOTO MIPOrpPaMMHOT0 CUCTEMAaTUYECKOe u
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IIPOrPaMMHOT0 Mmartepuaia B oObeMe, | MaTepHuaia, YCIEIIHO | IITyOoKoe 3HaHUE

MaTepuaina, JOIIYCTHII | HEOOXOAUMOM JUISL | BBIIIOJIHHJI y4eOHO-TIPOrPaMMHOTO
NPUHIUIHAIBHBIC OMIMOKY | AajbHEWe ydeObl U | MpeayCMOTpEHHBIC Marepuana, YMCHHE
B BBITIOJIHEHUH | TIPEJICTOAIICH  pabOTHI | MPOrpaMMO 3aJaHus, | CBOOOJHO  BBINOJIHATH
IIPEyCMOTPEHHBIX 1o npodeccun, | yCBOUII OCHOBHYIO | 3aJaHus,
IIPOrpaMMOii 3aJaHUH U HE | CIIpaBUJICA C | JIMTEeparypy, IIPElyCMOTPEHHBIE
crioco0eH IIPOJOJDKUTD | BBIIIOJIHEHUEM 3a/laHuM, | pPEKOMEHI0BAHHYIO IPOrpaMMOM,  YCBOMJI
oOyueHue WIH | IPESYyCMOTPEHHBIX IPOrpaMMOi OCHOBHYIO JINTEPATYPY
IPUCTYIUTD 110 | IPOrpaMMOM, 3HAKOM C | AUCLHUIUIMHBI, u 3HaAKOM c
OKOHYaHUM YHHUBEPCHUTETA | OCHOBHOU IIOKa3al JOTIOJIHUTEIbHOU
K npodeccuoHaIbHOH | TUTEpaTypoil, CUCTEMAaTUYECKUN JIUTEPATYPOH,
JeATEeIIbHOCTH 0e3 | peKOMEHJ0BaHHOU XapakTep 3HAHUM I10 | PEKOMEHJOBAaHHOMN
JIOTIOJIHUTEIIBHBIX 3aHATHH | IPOrpaMMOn JUCLIUILINHE U | IPOrpaMMoi
1o COOTBETCTBYIOLIEH | TUCIMITIIMHBI, JOMYCTUI | CIOCOOEH K UX | JUCLHUIUIMHBI, YCBOMII
JUCLIUILINHE. IIOTPELIHOCTH B OTBETE | CAMOCTOSTEIIBHOMY B3aMMOCBS3b OCHOBHBIX
Ha DSK3aMEHE M IIpH | IONOJIHEHHUIO U | HOHATHHA JUCLHUIIIMHBI
BBITIOJTHEHUH OOHOBJICHMIO B XOJIe | B HUX 3HAUEHUM JJIs
9K3aMEHAalMOHHBIX JaypHene yuyeOHoil | mpuodbperaemoit
3ajaHui, HO oOjazaer | paboOThI U | mpodeccuut,  MPOSBHI
HEO00XO0IMMBIMU npodeccnoHaIbHON TBOPYECKHUE
3HaHUAMU  JUISL  MX | JESITEIbHOCTH CIIOCOOHOCTH B
yCTpaHEHUs ozt IIOHMMAHHUH,
PYKOBOJICTBOM U3JI0)KEHUU u
npenoaaBaTels. UCIIOJIb30BaHUU

y4eOHO- IPOTrPaMMHOTO

Mmarepuana
Ouenka Ouenka Ounenka «xopomo» / | OueHka «OTJIMYHOY /
«HEyI0BJETBOPUTEIbHO» | «yA0OBJIETBOPUTEIbHO «324YTEHO» «324YTEHO»

/HEe3aYTEeHO [ «3aYTEeHO»

9. YueOHO-MeTOAMYECKOE U HH(POPMAINIHOHHOE 00ecTieyeHne TUCHUIJIMHBI (MOYJIfA)

JIUTEPATYPA
a) OCHOBHasI JIUTEpaTypa:

b.M.Cymm. OcHoBBI KOJUTOMAHON XUMUU. — M.: Akagemust, 2012

Konnounnas xumms. / H. ®@panneBa, E. Pomanenko, 0. besruna, E. Bomocoa; MunuctepcTBo
cenbckoro  xossictea  Poccmiickoin  ®Denepaunn, DI'bOY  BIIO  «CraBoponosbckuii
rOCyJapCTBEHHBIN arpapHblii yHuBepcuter». — CraBpomnoins: [laparpag, 2012. — 52 c. : wi., Tadun.,
CXEM. — Pexxum JIOCTYyTIA: no MOJIHUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=277427. — bubnuorp. B KH. — TEKCT : SIEKTPOHHBIH.
Kykymxuna U.W. Komnougnas xumwus. / U.M. Kykymkuna, A.JO. MutpodanoB. — Kemeposo:
Kemeposckuii rocynapctBeHHbi yHuBepeuTeT, 2010. — 216 c¢. — Pexum poctymna: mo moJanucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Texkcr :

3JEKTPOHHBIN.

61



http://biblioclub.ru/index.php?page=book&id=277427
http://biblioclub.ru/index.php?page=book&id=232755

5.

Tep3usn T.B. ®uznveckas n komnouanas xumus. / T.B. Tep3usa. — ExkarepunOypr: U3narenscTBo
Vpanbckoro ynuBepcutera, 2012. — 108 c¢. — Pexum JgocTyma: 1O MOJINUCKE. —
URL:http://biblioclub.ru/index.php?page=book&id=239715. — ISBN 978-5-7996-0789-0. — Tekcr :

JJIEKTPOHHBIN.

[IpakTuKyM 1 3a7auHUK 10 Koyutouanou xumuu. // Ion pea. nmpod. B.B.Hazaposa, M.: UKI]

«Axagemkaura», 2010

13.
14.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
Mymkam6apos H.H. ®usnyeckas u komtouanas xumus. - M.: TDOTAP-ME/L, 2001
A.J1.3umon, H.®.Jlemenko. Komnonnnas xumus. — M.: Beicas mkona, 2001
E.J{.IyxuH, A.B.Ilepuos, E.A.Amenuna. Komnongnas xumusda. M.: Beiciias mkona. 2008.
J.A.@punpuxcoepr. Kypc kommonnnoit xumun. M.: Beicmas mkosna. 1995.

. P.A. XMenpaunkuii. ®uzndeckas v KomouaHas xuMmus. — M.: Beicias mikona, 1988, 400 c.
. X¥IMHS IPUBUTHIX MTOBEPXHOCTHBIX coenuHeHui. // Ilox pexn. I'.B.JIucuukuna. - M.: ®DUSMATIINT,

2003.

. J0.I".®ponos Kypc koimonanoi xumuu: [1o0BepXHOCTHBIE SIBIECHUS U JUCIIEPCHBIE CUCTEMBI. M.

«AunbstHCY. 2006.

banesun C.A. IIpakTikym no ¢pu3n4eckoi u KOJIOUAHON xumun. M., 1972.

Epmios I0.A. Kommonanas xumusi. @usnyeckas XuMus TUCIIEPCHBIX CUCTEM: y4eO. Il CTYIAECHTOB
YApEeXKICHUH BBICII. MPOd. 00pazoBaHus, o0ydarommxcs o crenuaibHoctu 060301.65 "dapmanus”
no aucuuiuHe "®u3. u komwtoua.xumus” / Epmos F0.A. - M. : TDOTAP-Meaua, 2013. - 352 c. -
ISBN 978-5-9704-2428-5 - Tekcr : anekrponnsiii // ObC "KoncynbTant crynenta : [caift]. - URL :

http://www.studentlibrary.ru/book/ISBN9785970424285.html. - Pexxum mgoctymna : o OJITHCKE.

B) COCTAB JIMIIEH3MOHHOI'0 M CBOOOIHO PacnpoCcrpaHnsaeMoro nnporpaMmMmHoOro oﬁecneqeﬂnﬂ, B TOM

YHUCJTEC 0TCICCTBCHHOI'0 MPOU3BOACTBA.

0 HaumenoBanue Ne qoroBopa (JauueH3us )

n/n
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 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 ¢
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 | Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
11 Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r

Cucrema TeCTUPOBAHUS Ne 468 ot 03.12.2013 UII Cynrarynun P.T. (6eccpouno)
12

SunravWEBClass

[Iporpammuoe obecrieuenue 1C: | Noe CJI/108 ot 29.08.2017 (Makcumym-copT) GeccpouHo

IIpeanpustue. byxranrepckuit
13

VYuer. Tunoas koHpurypamus 8

ceTeBasi BepCHsi
14 Cucrema kommnbtotepHo# Bepctku | Jlunensus FSF/Debian (CBoGogHOE mporpaMmMHoe

MikTex

obecnedeHune) (6eccpoyHo)
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15 Kasperksy Endpoint Security J10 22.01.2024
[Tporpammuoe odecnieuenue is | CBOOOAHOE MporpamMmmMHoe obecreueHne(0eccpouHo)
16 peIaKTUPOBAHUS XUMHUYECKHUX
dopmyun Isis Draw
CucreMa MOUCKa TEKCTOBBIX Ne4576-1 ot 17.01.2022 (neiictButenen no 31.12.2022r) ¢
17 3aMMCTBOBaHHI 3A0 «Antu-Ilnaruar»
«Antunnaruar.BY3»
[Tporpammuoe obecneuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO
18 [Ipeanpustue 8.3 Ynpasienue «Maxkcumym»(6eccpodHo)
TOPrOBJIEH
[IporpammHuoe obecrieueHne NeCJ1./ Ne126., 01.07.2020r. «MAKCUMYM-
19 1C:3apmnara u Kaapbl
rOC.y4pEexRICHUAS CODT» 6eccpovyHO
20 [TporpamMmHOe oOecrieueHue NeCL1/76 01.03.2017r. «makcumyM-co1» (6€CCpOUHO)
1C:0r0mxKer.
ABTOMaTH3UPOBAaHHAs CUCTEMA CBHIETENBCTBO O FOCYAAPCTBEHHON PETUCTPALIUU
21 «Ynpasnenue —/lekanat bPC» niporpaMMsl Juist OBM Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Iporpamma miist 9BM «bank Pa3zpaborka COI'Y CBHIETEIBCTBO O TOCYIaPCTBCHHON
22 BOIIPOCOB JIJIs1 KOHTPOJIS 3HAHUI» | peructpauuu nporpammsl At 9BM Ne2015611829 ot
06.02.2015r. (6eccpouno)
23 Koncynprant+ Ne 430-2017/614 o111.01.2017 r. OO0 «Dact-Uudopm»
(6eccpouno)
24 Ne8867, ot 14.01.2022r. (14.01.2022r. o 13.01.2023r.)
000 JIMMHUC
o5 [1nansb1 Ne 210406/01 ot 06.04.2021r. UIT U,A.CepreeBuy
Tex.mox. 07.04.2022
26 «["aakTkay ot 14.03.2022r (mpumepHas aTa)
27 BricsCAD Bricys NV, 10 03.11.2021r
Cisco  Webex - Cucrema | 000 Aiicrek norosop Ne J167-2021 ot 03.08.2021 -
28 MIPOBEICHUS] BEOMHAPOB. 03.08.2022r
DIRECTUM RX — Cucrema | OOO l'anaktuka UT morosop Ne 120320/J1/A ot
29 JIEKTPOHHOTO 14.03.2022(ipumepHas 1ata)
JOKYMEHTO000poTa
Veayru cBszu (moctynm Kk cetd | OOO Amkom Ne AL-0044 ot 01.02.2022r -31.12.2022r
30 HUHTEPHET)
31 AutoCAD
32 MOODLE BecmiaTHOE pOCCHIiCKOe
33 VEEAM
34 «Il"anaktuka PY3» JIunensus 6eccpoyHas
Tex.conpoBoxenue ot 14.03.2022 r
35 JlnunbIil KAOMHET a0UTYypHUEHTA JIuuensus Geccpounas
Tex.conpoBoxaenue ot 14.03.2022 r
36 JInuHbIi KaOUHET Jlunensns Geccpodynast

CTyIIeHTa/COTpyIHUKA

Tex.conpoBoxenue ot 14.03.2022 r

I') COBpeMeHHbIe NMPo(eccCHOHAIbHBbIE 0a3bI JaHHBIX, HH(POPMALMOHHBIE CIIPABOYHbIEC CUCTEMBI,

3JIeKTPOHHBIE 00pa30BaTeJbHbIE PeCyPChI
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O0ecrniedeH J0CTYI K COBPEMEHHBIM TpodecCHOHAIBHBIM 0a3aM JaHHBIX, HH(POPMAIMOHHBIM
CIPAaBOYHBIM M MIOMCKOBBIM crucTeMam (Oudimotexka COI'Y):
1. OBbC «YuuBepcurerckas oudmuoreka ONLINE» (https://biblioclub.ru/)
2. OBC «Koncynprant cryneHta» CTyaeHUECKas dJCKTpPOHHAs OMOIMOTEKa MO MEAWIIMHCKOMY M
(dapmalieBTUUECKOMY O0pa30BaHMIO, a TaKKe [0 EeCTEeCTBEHHbIM W TOYHBIM HaykaM B LEJIOM
(http://www.studentlibrary.ru/)
3. Hayunas snexkrponnas oubnuoreka eLI-BRARY.RU (www.elibrary.ru/).

4. BupTryanbHbIi YMTaIBHBIN 321 nuccepranuii 1 aBropedepatoB PI'b (dvs.rsl.ru) — peructpanus u

JOCTYI TOJIBKO B 3aJI€ 3JIEKTPOHHBIX PECYPCOB.
5. YHuBepcaibHas 0a3a JaHHBIX JICKTPOHHBIX Nepuoandeckux u3nanuii East View (eastview.com)
(https://dlib. Eastview.com/)

6. OBC «Opaiit» — oOpa3oBaTenbHas cpeAa, BKIOYAIOIAss BUPTYAIbHBIA YHUTAJIBHBIM 3al
y4eOHUKOB M Y4EOHBIX MOCOOMH OT aBTOPOB M3 BeIyHIMX By30B Poccuu 1O BceM HAIpaBICHUSAM H
crermansHocTsaM (https://www.biblio-online.ru/)

PeKOMeH)IyeMLIe HHTEPHET-aApeca mo XuMHuu:

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. MaTepuajJIbHO-TeXHHYECKOE o0ecneyeHne TUCIIUTITHHBI (MOTYJIs)

B o6pazoBarenbHOM IPOLECCE UCTIONb3YIOTCS:

Y4yeOHbIe ayANTOPHH VIS NPOBEJCHUS 3AHATHH JICKIMOHHOIO THIIA: IPENOAABATEIbCKUN
CTOJI; CTYJI; CTOJIbI 00yYaroIIMXCs; CTYIbs; Kadeapa; KiaccHas 10CKa.

[Tpoexrop Epson EB — 735Fi. Kommiekt moctaBku: (KperyieHue Iisi IPOSKTOpa, HMIHYP MUTAHUS
TIPOEKTOPa, MarHUTHO-MapkepHas jocka — lmt, Hoyroyk «AMCUSJITEXHO» - 1t

[Iporpammuoe obecrieuenune: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrtema
tectupoBanusi Sunrav  WEB  Class (beccpounoe I10); IIporpammuoe obecredeHue JUis
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe I10); KoncympranT mmtoc; Cucrema
NOMCKa TEKCTOBBIX 3aUMCTBOBaHMN «AHTuIaruat.BY3»; I[Iporpamma mist OBM «bank BonpocoB i
koHTpoJis 3HaHui»; Cisco Webex; MOODLE; nemoHcTpanuoHHBIE W Y4eOHO-HArJBSIIHBIC MOCOOMS
(BUIEOIIPE3CHTALIHS).

Y4yeOHble ayIUTOPUM /IS TPOBEAeHHS 3AHATHH CEMHMHAPCKOr0 THNA, TPYNNOBBIX H
HHIMBHAYAJIbHBIX KOHCYJIbTALMI, TEKyLIero KOHTPOJISA U NMPOMEKYTOYHOH aTTeCTalliu, a TaKkKe
CaMOCTOSITE/IbHOI padoThI 00y4arOIMXCH:
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IPETNoIaBaTEeILCKUI CTOJ; CTYJI; CTOJIBI 0OYYaIOIINXCS; CTYIbS; Kadeapa; KilacCcHas J0CKa.

OO6opynoBaHue: HHTEPAKTUBHOE MYyJIbTUMenuitHoe obopynoBanue (mocka FOX IB82, mpoekrtop
Aser U5200 — lmr., komnerotep B kKomiuiekte (Morutop BENQ G2255A<Black>)//cuctemunlii 6110k —
L.

[Tporpammuoe obecrieuenune: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanuss Sunrav  WEB Class (beccpounoe I10); IIporpammuoe obecrneueHue st
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe I10); KoncympranT matoc; Cucrema
IIOMCKa TEKCTOBBIX 3aUMCTBOBaHMN «AHTuIiaruat.BY3»; [Iporpamma mist OBM «bank Bonpocos i
KoHTpoJisa 3HaHui»; Cisco Webex; MOODLE; nemoHcTpanyoHHBIE W y4eOHO-HAIISIIHBIE MOCOOUS
(BUzIEomnpe3eHTaL ).

JlaGoparopuss ®u3nyeckoil M KOUIOWAHOW XMMHM: IPENOAABATEIbCKUNA CTOJ; CTYJ; CTOJbI
oOyJaromuxcs; CTyJNbs; Kadenpa; KiaccHas J0CKa.

O6opynosanue: [Ipoekrop Epson EB — 735Fi. KoMruiekT moctaBku: (KperieHne Ui MPOEKTOpa,
LIHYp ITUTaHUS IPOEKTOPA, MArHUTHO-MapKepHas nocka — lmt, Hoyroyk «AMCUSJITEXHO - 1t

[Iporpammuoe obecnieuenune: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema tectupoBaHus
Sunrav WEB Class (beccpounoe I10); [IporpamMmmuoe obecriedeHue ajasi peIaKTHPOBAHUS XUMHUYECKUX
dopmyi Isis Draw (Beccpounoe I10); KoncynbranT mitoc; CuctemMa moucka TeKCTOBBIX 3aMMCTBOBAaHUN
«Anturaruat.BY3y»; IIporpamma mis 9BM «bank BorpocoB st koHTpods 3HaHUi»; Cisco Webex;
MOODLE; neMoHCTpaIiuoOHHbIE U Y4eOHO-HATJIsAIHbIE TOCOOUS (BUICOMPE3CHTAIIHS).

[lIxad BeITsSHKHOM ¢ moaBoaoM Bojsl [1IB HBK - 1 miT.

Ob6opynoBanne: YJIK «@Pusnueckas ¥ KoulouAHas Xumus» - lmr. CymwinbHbIA mkad
koHBeKIMOHHBIN [1IC-40-01- 1mr. Monomep U-510 crangapthsiiil — 2 mt. Komopumerp KOK-2MIT - 1
wr. Kanopumerp KJI-5 — lmrt. Pedpakromerp UP® 45462M ¢ noxceerkoit — 1 wr. Ilonspumerp
kpyroBoit CM3 — 1 mt. Konaykromerp MAPK-603/1 — 1 mir. Becsl naboparopusie CAS MW120 — 1
mT. Becwl nmabopatopubie npeuusuonHsie ET-300I1 — 1 mr. Ananuzatop «Okcnept-001» — 1 .
Tepmocrar HUBER — 1 wt. pH-mMetp «AHnoH-4100» - 1 mr. pH-metp-mmnnusonst™erp pH-150 MU-
1 mT. Becet AND HL-1- 1 mr. Becbt WT-250- 1 mt. MarautHas memranka [19-6110- 1mr. bans
BojsiHasA- 1 wT. Mukpockon «Mup 2»- 1 wt. pH-metp pH-340 — 1 mt. Hentpudyra OIIH -3- 1 mT.
HNonomep MN-510 crangaptubiii — 2 mr Komopumerp KOK-2MIT — 1 mr Kanopumerp KJI-5 — Tt
Peppakromerp UP® 454b2M ¢ moxacserkoir — 1 mr Ilomspumerp kpyroBoit CM3 — 1 mT
Konnykromerp MAPK-603/1 — 1 it Becst naboparopasie CAS MW 120 — 1 wit Becsl mabopatopHbie
npeunsnonnele  ET-300I ¢ moBepkoitAnammsarop  «OQkcmepr-001» — 1 mr. pH-
metp\nonomep(cranmonapubiii) Aunon-4100(-2...14pH) — 1.

Jlaboparopun: KOMIBIOTEPHbIC KJIACCHI JJS1 TEKYHIEro KOHTPOJS H MPOMEKYTOUYHOM
aTTrecTallii, a TaKyKe CaMOCTOSITeIbHOH PadoThl 00y4YalOIMXCS: MPENOJaBaTeNIbCKUI CTON; CTYII;
CTOJIBI OOydaroUMXcCsl; CTyJbs; Kadenpa; kiaccHas Jocka. OOopylnoBaHHME: KOMIBIOTEPHI JUIS
KOMITBIOTEPHOI'0 Kjacca B KOMIUIEKTE C MPOrpaMHBIM 00ECleYeHHEM, BBIXOJOM B ceTb HTepHer u
JOCTYIIOM B 3JEKTPOHHYIO oOpaszoBarenpHyto cpeny COI'Y— 12mT, ucrouHuku OecriepebonHOro
nutanus, Ippon, kommyrarop s kiacca D-Link  DGS-10240, wuHTepakTHBHAas — J0CKa
78°1702070/15112/11344/2 — 1mt. ipoextop Beno MX503 — 1m.

[Tporpammuoe obecnieucrne: Windows 7 Professional; Office Standard 2016; WIinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrtema
tectupoBanusi Sunrav  WEB  Class (beccpounoe I10); IlporpamMmHoe obecrieuenue uis
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe I10); KoncynsranT mmtoc; Cuctema
MOMCKA TEKCTOBBIX 3aUMCTBOBaHMN «AHTuIaruat.BY3»; I[Iporpamma mist OBM «baHk BonpocoB i
koHTpoJsis 3HaHui»; Cisco Webex; MOODLE; nemoncTpamnuonHbsie U y4eOHO-HArJBSITHBIE MOCOOMS
(BUIEOIIPE3CHTALIHS).

Bubauoreka, B TOM 4Hc/ie YUTANBbHBII 3aJ1: cToJbI, cTynbs; [IK oOydaroruxcs.

[Tporpammuoe obecniedenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema TecTupoBaHus
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Sunrav WEB Class (Beccpounoe I10); IIporpammHoe obecrniedeHue sl peIaKTHPOBAHUS XUMHYCCKUX
dopmy Isis Draw (beccpounoe I10); KoncynpranT mmoc; CucreMa morcka TEKCTOBBIX 3aMMCTBOBAHHIA
«Antumnaruat.BY3»; Ilporpamma mis 9BM «bank BompocoB st KoHTpouis 3HaHmi»; Cisco Webex;
MOODLE; neMoHCTpaIimoHHbIE U Y4eOHO-HATJISAIHBIE TTOCOOUS (BUICOMPE3CHTALIHS).

ObC"YnuBepcurerckas oudmunoreka ONLINE" https://biblioclub.ru;

OBbC «KoncymbranT crymeHta»  http://www.studentlibrary.ru  crymendeckass sieKTpoHHas
OMOIMOTEKa IO MEIULIMHCKOMY U (hapMaleBTHYECKOMY OOpa30BaHMIO, a TAKXKE MO0 €CTECTBEHHBIM U
TOYHBIM HAyKaM B LIEJIOM;

OBC «OpaiiT» - oOpa3oBaTelibHas Cpela, BKIIOYAOLIAS BEPTYaJbHBIM YMTAJIbHBIA 3al
y4EeOHHUKOB U YYE€OHBIX IMOCOOHMI OT aBTOPOB M3 BEIyNIMX BY30B Poccuu 1Mo BceM HampaBJICHUSM H
crenuanbHocTaM WWw.biblio-online.ru,;

DnexkrponHas oubmnoreka auccepranuu u apropedeparos PI'6(DB/] PI'B) https://dvs.rsl.ru;

ObC «HayuHas anekrponnas oudnunoreka eLibrary.ru» https://biblioclub.ru,

11.JIucTt 00HOBJIEHUSI/AKTYyATH3ANH
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