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ITporpamMma cocrtaBieHa B COOTBETCTBUU ¢ DenepanbHbIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM
craggaptoM 1o HanpasieHuro 04.03.01 Xumusi, yTBepKACHHBIM MpUKa3oM MuHHCTEpcTBa 00pa30BaHMS
u Hayku Poccuiickoii ®eneparuu ot 17.07.2017 1., N 671, yueOHBIM IJIaHOM MOATOTOBKU OakayiaBpa Io
HanpasieHuo 04.03.01 Xumus, yreepxacHHbM YdeHbM coBeToM @T'BOY BO «COI'Y» npoTtokon Ne 9
ot 30.04.2020 .

CocraBurenb: K.X.H., go1eHT T.M. HUuropuna



1. Ctpykrypa, 1 0011as1 TPYA0EMKOCTH JUCHUIIHHBI.
OO0mmas TpyI0eMKOCTh JUCITUIUIMHBI COCTABIISACT 4 3aueTHbIe eauHuUIlbl (144 yaca).

Ounas hopma o0ydeHUs
Kypc 3
Cemectp 5
Jlexumu 36
[IpakTryaeckue (CeMUHAPCKUE) 3aHATHS -
JlaGopaTopHbIe 3aHATHS 54
KoHcynpranuu
HToro ayAuTOpHBIX 3aHATHI 90
CamocTosiTenpHas pabora 18
KouTpoins 36
5K3aM€H +
3auer -
OO1iee KOJTUYECTBO YaCOB 144

2. lleau ocBOeHUSs AU CUMUIIIMHBI

B cootBerctBuu ¢ ®PenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM 11O
HampaBlieHuto noArotoBku (cnenuanbHocT) 04.03.01 Xumuss ¥ ypoBHIO BbICHIEr0 00pa3oBaHUS
OakayiaBpuaT, yTBepKICHHOMY nprukazom MunoopHayku Poccun ot 17 urosst 2017 roma Ne 671,

®I'OC BO - OakamaBpuar mno HampasieHuto noarotoBku 04.03.01 Xwumwus, yTBepk IACHHOM

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

MunucrepctBoM toctuniud PO 2 asrycta 2017 r., peructpaunonusiii Ne47644), ¢ u3MeHEHUSIMH,

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

Ne83 (3apeructpupoBan MunucrepctBoM toctunuu P® 12 mapra 2021 r., perucrpanroHHBIN

Ne62739):

LeJIb U3YyYEHUS Kypca KOJUIOMIHON XUMHUHU — 1aTh CTYJIEHTY 3HaHWSI OCHOB XMMHUHU ITOBEPXHOCTHBIX
SIBJIGHUN, KOJIJIOUJTHO-JUCHIEPCHBIX CHUCTEM, KOTOpbIE CIIy)KaT IMOATOTOBKE CTyAEHTa K Oyayen
npoeCCHOHATBHON JAEATENIbHOCTH B 00JacTAX: HAayYHO-HUCCIIEAOBATENIbCKOM, TEXHOJIOTHYECKOH H
Mearornyeckoi, KOTOphle CIyXaT MOATOTOBKE CTy/AEHTa K Oyayiell npogeccuoHanbHON AESITENTbHOCTH
B 00JIaCTSAX: HAYYHO-MCCIEI0BATEIbCKOM, TEXHOJIOTHYECKOM U Ie1larornyecKoi.

N3yuenne naHHOW AMCHMIUIMHBI CIYXHUT MOATOTOBKOM CTyJAEHTa K Oyayied mpodeccuoHaIbHON
NeSITeNbHOCTH B 00NacTAX —  HAy4yHO-UCCIIEAOBATENBCKOM M MEJaroruyeckod  COTJIacHo
npodeccuoHaNbHbIM CTaHAApTaM:

1. 01.001 Ipodeccuonanbusbliii crangapt «Illeparor (memarormveckasi JesiTeIbHOCTHL B cdepe
AOLIKOJbHOI0, HAYAJBLHOIO 0011ero, OCHOBHOro o0IIero, cpeaHero oo0mero oopa3oBaHHA)
(BOocnHMTATEJIB, YYMTEJIB)», YTBEP)KIECHHBIA NPUKa3oM MUHHUCTEPCTBA TpyJa U COLMAIIBHOMN 3alUThI
Poccuiickoit ®enepanun ot 18 oktsa0ps 2013 r. Ne 544n (3apeructpupoBaH MHHHCTEPCTBOM
toctuiu Poccuiickoii @eneparun 6 nekadps 2013 r., peructpaunonusiii Ne 30550)

2. 01.004. TIIpodeccuonanbubiii crangapt «llemaror mnpodeccHoOHATBLHOT0  00y4YeHMHs,
npogeccHoHAIBLHOI0 00pa30BaHUsA W JOMOJHHUTEIBHOI0 NMPO(ecCHOHAIBLHOI0O 00pa30oBaHUD
YTBEPKJIEH IpUKa3oM MMHHCTEpCTBA Tpyna M conMalbHOM 3amuTel Poccuiickoit denepanuu ot
08.09.2015 Ne 608u (3apeructpupoBan MunucrepctBoMm toctuuun Poccuiickoit denepanuu ot 24
ceHTs10ps 2015 1. Ne 38998).

3. 40.011. Ipodeccuonanbuplii crangapt «CHoenuMaJucT N0 HAYYHO-HCCJIEI0BATENbLCKHUM H
ONBITHO-KOHCTPYKTOPCKUM pa3padoTkam» YTBEpXKIEH TMpuka3oM MuUHUCTepCTBA Tpyaa U
counanbHoi 3amuthl Poccuiickont ®enepanuu ot 4 mapra 2014 r. Ne 121 (3apeructpupoBaH
MunuctepctBoM toctuniu Poccuiickoit @eneparuu 21 mapra 2014 r., peructpanuonsasiii Ne 31692).




He.]]ﬂMI/I OCBOCHUA JUCHUITIIMHBI (MOIIy.HSI) ((KOJ'IJ'IOI/II[HEUI XUMUA) B COOTBCTCTBHUH C
podecCHOHAIbHBIMY CTaHAAPTAMH SIBIISIFOTCS:

- CI/ICTeMaTI/I?;aI_[I/I}I 3HaHPII>1 06yt1a10u11/1xc;1 II0 OCHOBaM KOJIJIOI/IHHO-HI/ICHGPCHOFO COCTOAHUA
BEIIECTB, KOTOpBIE CIy)KaT IMOATOTOBKE CTyACHTa K Oyaymed mnpodeccHoHATbHON
JESATEIbHOCTH B 00JIACTSIX: HAYYHO-HCCIICI0BATEIBCKOM, TEXHOJIOIHYECKOM U IearorndecKom.

— q)OpMI/IpOBaHI/Ie CUCTCMHBIX 3HaHHﬁ IJIA IIOHUMaHUA OCHOB HayKI/I 0 KOJUNIOUOHBIX CUCTEMAX U
nux HpaKTI/I‘-IeCKI/IX HpI/IJ'IO)KCHI/ISIX.

— TlonaydyeHuwe TEOpETUYECKMX 3HAHUH M MPAKTHUYCCKUX HABBIKOB O METOJAX CHHTE3a, M
HCCIICIOBAaHUAM (PU3NKO-XHUMHUYSCKUX CBOWCTB KOJUIOMIHBIX CUCTEM;

— Obecrnieuenre moHUMaHUS (DYHIAMEHTAIBHBIX MTOHSITHIA, 3aKOHOB U 3aKOHOMEPHOCTEH XUMUH,

UX POJIb B IPOTEKAHUN OMOJIOTUYECKUX MPOIECCOB;

dopmupoBaHue |y OOYYAMOIIMXCS YMEHHH W  HABBIKOB OCYIICCTBICHHS  Yy4eOHO-
MO3HABATEIFHON M MPO(ECCHOHAIBHOMN IeITEIbHOCTH.

3agaum AMCUMILINHBI:

- TOKa3aTh U OOBSICHUTH CIICIU(PHUKY KOJJIOUIHOTO COCTOSHUS BEIIECTBA; 0COOCHHOCTEH MOBEPXHOCTHBIX
ﬂBJ’IeHI/Iﬁ JJIA 9TUX CUCTEM,

- 03HAKOMHUTH CTYJICHTOB C MOJICIISIMH U TIOJXOJIaMH, TPUHSATHIMU JIJISl ONMCAHUS JUCIIEPCHBIX CUCTEM;

- O603H8,‘~IHTI> COBpeMeHHI)IG TCHICHIIUU B pa3BI/ITI/II/I TeOpeTI/I‘ICCKI/IX HpeIICTaBHGHI/Iﬁ, HOBBIX METOJI0B
MOJTYYCHHUS U HCCIICIOBAHUS KOJUIOUIHO-TUCIIEPCHBIX CHCTEM.

3. Mecro aucummiuebl B crpykrype ITOOII 6akanaBpmara no nHanpasienuto 04.03.01
Xumus.

Hucuumuba «KojutouaHas XHMHUs» OTHOCHTCS K 4acTH, (OPMUPYEMOH ydacTHUKaMH
oOpa3zoBaTenbHBIX oOTHOmeHHH brmoka 1. Juctmmnuael (MOmymu) ydeOHOTO IUTaHA MOJITOTOBKH
6axanaBpoB o HanpasneHuto 04.03.01 Xumus, umeet unaekc B yueobHom miaane b1.B.09.

Jlns u3ydeHus JAMCUMIUIMHBI HEOOXOOUMBI 3HAHMS, YMEHHMS M KOMIIETEHLUH, IOJy4eHHbIE
CTYIEHTAaMH IIpU M3YyYEHUU KypcoB aucuuiuinH «Heopranumdeckass XuMus», «AHQIATHYECKAs XUMMS,
«Oprannueckas Xumus», «dusnyeckas xumus», «Maremaruka», «Mupopmaruka», «®Pusuka» yueOHOro
IUIaHa MOATOTOBKHM OakanaBpos o HanpasieHuto 04.03.01 Xumus.

TpeGoBanus K BXOJHBIM 3HAHUSAM 00YJArOIINXCSI:

Jis  ocBOoeHMs  JaHHOM  JUCHMIUIMHBI  HEOOXOJUMO  BIIAJICHHE NpeIBapUTeJbHbBIMH
KOMIIeTEeHIUSIMHU, TIPUOOPETEHHBIMU B PE3YJIbTaTE€ OCBOCHMS IMPEAIIECTBYIOMINX JUCHUIUIMH y4eOHOIO
IUTaHa MOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumus («Heopranmueckas xumus» - YK-1;
VYK-2; YK-4; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; I1IK-1; «Ananutnueckas xumus» - YK-1;
VK-2; YK-4; VK-8; OIIK-1; OIIK-2; OIIK-4; OIIK-6; IIK-2; IIK-5; «Martemaruka» - YK-1; OIIK-3;
OIIK-5; OIIK-4; «Mudopmatuka» - YK-1, «duzuka» - YK-1; OIIK-3; OIIK-4, «Opranudeckas XuMus» -
VK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-2; ITK-4; I1K-5; OIIK-6; OIIK-3; OIIK-5, «®u3zndeckas XuMusi»
- YK-1, YK-2, YK-4, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OTIK-5, OIIK-6, ITIK-5):

YK-1. CnocobeH ocymecTBIsTh MOUCK, KPUTUYECKUN aHAIW3 U CUHTE3 MH(OpMaluu, TPUMEHSAThH
CUCTEMHBIN MOJXOJ [UIsl PEIICHU [TOCTABJICHHBIX 3a/a4;

YK-2. CnocobeH onpenenaTh KpyT 3ajad B paMKax IMOCTaBJICHHOW IEJIH W BBIOUPATH ONTHUMAIbHEIC
CIOCOOBl MX pELIeHHs, HCXOAS W3 JCUCTBYIOIIUMX MPABOBBIX HOPM, HUMEIOIIUXCS PpECypcoB U
OTrpaHUYECHUH;

YK-4. CniocoGeH OCYIECTBIATh JIEIOBYI0 KOMMYHHUKAIIMIO B YCTHOM M NMHCbMEHHOH (opmax Ha
rocyiapcTBeHHOM si3bike Poccuiickoit denepanuu 1 HHOCTPaHHOM(BIX) s3bIKe(axX);

YK-8. CnocoGeH co3maBaTh M MOJIEPKUBATH O€30IaCHbIE YCIOBUS >KM3HEIECSATEIBHOCTH, B TOM
quclie IPY BOZHUKHOBEHUHU YPE3BbIYAMHBIX CUTYAIIUH.

OIIK-1 CnocobeH aHanM3MpOBaTh U MHTEPIPETUPOBATH PE3YJIbTAThl XMMUYECKHX JKCIEPUMEHTOB,
HaOJI0/IeHU U U3MEPEHUI;
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OIIK-2 Cnoco0eH mNpoOBOAWTH C COONIOJCHHEM HOPM TEXHHUKH O€30MacHOCTH XUMHYECKUH
SKCIIEPUMEHT, BKJIIOYas CHUHTE3, aHallu3, M3yuYe€HUE CTPYKTYpPhl M CBOWCTB BEIIECTB U MaTepHAalOB,
HCCIIEIOBAaHHUE MIPOIIECCOB C UX YYACTHEM;

OIIK-3 CrocobeH NMpUMEHSTh pacyeTHO-TEOPETUIECKHUE METOJIBI JJISI U3YUYCHUSI CBOMCTB BEIICCTB U
MIPOIIECCOB C UX YYACTHUEM C UCIOIH30BAHUEM COBPEMEHHOW BBIYMCIUTEILHON TEXHHUKH,

OIIK-4 CrnocobeH turaHupoBaTh pabOThl XWMHYECKOW HAMpaBICHHOCTH, o00pabaThiBaTh W
MHTEPIPETHPOBATH MOTyYCHHBIE PE3yIbTATHI C UCIIOIB30BAHUEM TEOPETHUECKUX 3HAHUN U MPAKTUUYECKUX
HABBIKOB PEUICHHs] MATEeMaTUYECKUX U (PU3MYECKUX 3aau;

OIIK-5 CnocoOeH HCMONb30BaTh CYLIECTBYIOIIUE MpOrpaMMHbIE MPOAYKTHI U HHGOPMAlMOHHBIE
0a3bl JaHHBIX Ui PEIICHHS 3a/1a4 MPO(PECCHOHANTBHOMN JEATEIBHOCTH C YYETOM OCHOBHBIX TpeOOBaHUUN
nH(pOpMaMOHHOM 6€30MacHOCTH;

OIIK-6 CrnocoOeH mpeAcTaBiIsATh Pe3ylbTaThl CBOEH pabOThl B YCTHOH M NHCbMEHHOW (opme B
COOTBETCTBUH C HOPMaMU U IPaBUIIaMH, IPUHATHIMU B IPO(ECCHOHAILHOM COOOIIECTBE;

IIK-1 CnocoGen BbIOMpaTh W MCIOJNB30BAaTh TEXHUYECKHE CPEACTBA M METOIbl UCIBITAHUN JUIs
pEIIeHUs UCCIeI0BaTENbCKUX 3a7a4 XUMUYECKOM HAMPaBICHHOCTH, TOCTABIICHHBIX CHEIUAINCTOM OoJee
BBICOKOH KBATU(PUKALINH

IIK-2. CnocobeH OCyIIeCTBIATh KOHTPOJIb KauyecTBa ChIPbs, KOMIIOHEHTOB M BBIITyCKaeMOU
MPOAYKIIUH XUMHUYECKOTO Ha3HAUCHUS, TPOBOIUTH IMACIIOPTH3AINIO TOBAPHON MPOTYKIIUA

IIK-5 CrnocobGeH HCMonb30BaTh COBPEMEHHBIE SKCIEPUMEHTANIbHBIE METOMABI ISl YCTaHOBIICHUS
CTPYKTYPBI U UCCIICIOBAHHSI PEAKIIHOHHON CIIOCOOHOCTH BEUIECTB 0] PyKOBOJICTBOM CIEIHAJKCTa Ooee
BBICOKOMW KBaJIM(DUKAIIHH.

Jln1st OCBOCHUS JTaHHOW y4eOHOM JUCHUIUIMHBI CTYACHT JOJDKCH:

3HaTh:

- IIOHATHS ¥ 3aKOHBI OOIICH XHUMHH,

- IOHATHUS ¥ 3aKOHBI XUMHUU, U3y4aeMbI€ B KypcaxX HEOPraHHUECKOH, OpraHun4eckor u GU3NIECKON XUMUH;
- KJIAacChl OPraHMYECKUX M HEOPTraHMYECKHX COCTUHEHHWH, METOABl UX IONYYeHHS U XUMHUYECKHE
CBOICTBA;

- 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB XUMHUECKUX BEIIECCTB.

Ymers:

- TIONB30BaThcs 0a30i MaHHBIX MO TEPMOJUHAMUYECKHM, CTPYKTYPHBIM M (DH3HUECKUM CBOMCTBaM
BEIIIECTB MPH BBHIMOJTHEHUH PAaCUeTHBIX 3a/1a4;
- OIICHWBATh BO3MOXKHOCTh IPOTEKAHUST XUMHUIECKOH PEaKIIHH.

Baajgers.

- METO/IaMHU TMPOCTEUITNX XUMHUECKUX PACUYETOB C MCIIOIB30BAHUEM DPA3IUYHBIX CITOCOOOB BBIPAKEHHS
KOHIIEHTPAIIUU PacTBOPa, KOHCTAHT XMMHUYECKOTO PABHOBECHUS M CKOPOCTH XMMHUECKON PEaKIIHH;
- OCHOBHBIMH CIIOCOOAMU TIPOBEICHUS U OTMCAHHSI XUMHYECKOTO IKCTIEPUMEHTA.

JlaHHas JAUCHMIUIMHA HMEET JIOTUYECKYI0 M COJep’KaTelbHO-METOJANYECKYI0 B3aUMOCBA3b C
MOCTECIYIOMUMH  JTUCHUIUTMHAMA W TPAaKTHKH Y4eOHOTO IUIaHa, Uil KOTOPBIX OCBOCHHE JTaHHOM
JUCLUIUIMHBI HEO0X0IMMO KaK MPEe/IIEeCTBYIOIEee, 8 UMEHHO:

Oprannueckasi XUMHS

BeicokoMounekynsapHble COeTMHEHUS

XuMHUYecKasi TeXHOIOTHs

XuMHuueckoe MoIU(pHUIIMPOBAHUE TOBEPXHOCTH

[IpakTka 1O TONy4YeHUIO NPO(ECCHOHATBHBIX YMEHUH M OmbITa MNPOPECCHOHATBHON
nesTenbHOCTH (B T. 4. [lemarornyueckas mpakTUKa).

[Ipu ocBOSHHMYU NaHHOW AMCIUILTMHBI 00YYAIOIIMHACS CMOXKET IPOJIEMOHCTPUPOBATH (YACTHYHO)

crnenytomue o6o6mmenHsie Tpyaosbie pyHKuu (OTD) u Tpynossie pynkuuu (TD):



Koa u HamMeHOBaHHUe
npo¢ecCHOHAIBLHOI0
CcTaHaapTa

O600mennas TpyaoBas ¢pynkuusa (OTD)

Tpynosas pynkuus (TPD)

OobsacTb npogeccnoHanbHOI AeAaTeabHOCTH: 01 O0pa3oBaHue U HayKa

Tun 3a1a4 npodeccuoHATbHOM 1eATeJTbHOCTH: MeJarorudecKui

01.001 ITemaror Kon | Haummenoranme OT® | YposeHn Haumenosanue TO Kon
(megarormuueckast KBanmuduka
JeSITENIBHOCTE B cepe 87071
JIOILIKOJIBHOTO, A | Ilemarornueckas 6 OOuienenarornueckast A/01.6
HAYaIbHOTO 001Iero, JEeSITeNIbHOCTD TI0 ¢bynkuus. O0yueHue
OCHOBHOTO 00I111€eT0, MPOCKTUPOBAHUIO U
CpeaHero oouiero peanusanuu
o0pazoBaHus 00pa3oBaTeIbHOTO Bocnurarenbnas A/02.6
(BocmMTaTEND, mporiecca B JESITeTBHOCTh
YUUTEIND). 00pa3oBaTenbHBIX
HawnmenoBanue Buaa OpraHu3aImIX
npoecCuoHaIbHON JIOIIKOILHOTO, PasBuBaroias A/03.6
JIeSITEIbHOCTH: HA4aIbHOTO OOILETo, JESITETBHOCTD
JomikonsHOE OCHOBHOTI'O OOIIIETO,
o0pazoBaHue CpeaHero oo1ero
Hauansnoe obmiee obpazoBaHus
oOpa3oBaHue B | Ilemaroruueckas 6 Ilegarornueckas B/03.6
OcHoBHOE 0o01mIEe JESTENbHOCTD 110 JeATEIBLHOCTE 110
obpasoBaHue MPOCKTUPOBAHUIO U peanu3aiuy nporpamMmm
Cpennee obmee peanu3aiyu OCHOBHBIX OCHOBHOTO U CPEJTHETO
oOpa3oBaHue 001eo0pa3oBaTeIbHbBIX obmrero oopa3zoBaHust
mporpaMm

01.003 A | Tlpenogasanue mo 6 Opranuzaius A/01.6
IpodeccrnonanbHbIN JIOTIOJTHUTETbHBIM JESTEeIbHOCTH YYAIMXCSI,
craugapt  «Ilexaror 00111e00pa3oBaTeIbHBIM HaMpaBJICHHON Ha
JOITIOJTHUTCJIBHOT'O mnporpamMmmMam OCBOCHHUEC I[OHOHHHTCHBHOﬁ
oOpa3oBaHus JeTet U 00111600pa30BaTEIbHOMN
B3POCITBIX). POrPaMMBI
HaumeHoBanue Buaa 6 [legarornveckuii KOHTPOIb A/04.6
poecCuoHaIbHON 1 OI[CHKA OCBOCHUS
JIEATEIILHOCTH: JIOTIOJTHUTEIILHOM
[Temarorudeckas 00111e00pa30BaTeIbHOM
JIeSITENIBHOCTh B MPOTrPaMMBI
JIOTIOJTHUTEIIEHOM
oOpa3oBaHuu JAeTed U
B3POCIIBIX

26 XuMnyeckoe, XMMHUKO-TEXHOJIOTHYeCKOe POU3BOICTBO

Tun 3axa4 npogeccHoOHANBHOI AeATeJbHOCTH: TEXHOJIOTHYeCKHI

26.006 A | JJaGoparopHo - 6 AHanm3 chIpb, A/02.6
ITpodeccrnoHanbHbIH AHATTUTUYIECKOEC MaTepHaIoB Ha
CTaHIapT COIPOBOXK/ICHHE COOTBETCTBHE
«CrienuanmcT 1o pa3paboTKu CTaHJapTaM 1
pazpaboTke HAaHOCTPYKTYPUPOBAHHBIX TEXHUYECKHUM YCJIOBUSM,
HAaHOCTPYKTYpPHUPOBaAH KOMITO3UIITMOHHBIX HCIIOJIb3YEMBIM B
HBIX MaTepHaIoB MPOU3BO/ICTBE,
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KOMITO3HITMOHHBIX 00paboTKa
MaTepHaJioBy. IKCTIEPUMEHTAIILHBIX
HaumenoBanue Buaa pe3ynapTaToB
npoeccuoHaIbHON B | Hayuno-Ttexuuueckas 6 CocraBneHue B/06.6
NeSITeTbHOCTH: pa3paboTka u AQHAJIUTHYECKUX 0030POB,
[Tpon3BOACTBO HOBBIX METOINYECKOE HaY4HBIX OTYETOB,
HAaHOCTPYKTYpUPOBaH COITPOBOYK/ICHUE B O0JIACTH myOJIMKaIus pe3yabTaToB
HBIX CO3JIaHHS UCCIIeTIOBaHNI
KOMITO3UITHOHHBIX HAHOCTPYKTYPHUPOBAHHBIX
MaTepHaIoB KOMITO3UIIMOHHBIX

MaTepHaIoB

40 CxBo3HBIE BH/IbI PO(eCcCHOHATBHOM AeATeJbHOCTH
Tun 3axa4 npogeccnoHANBHOI JeITeJJbHOCTH: HAYYHO-HCCJIeJ0BATE bCKU T

40.011 A | IlpoBenenue Hay4HO- 5 OcymecTBiieHne A/01.5
[IpodeccrnonanbHbIi HCCIIEN0BATENBCKUX U MpoBeneHust padoT 1Mo
CTaHOapT OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHATTU3Y
«Crenuanmct mno pa3paboTOK MO OTACIHHBIM Hay4YHO-TEeXHUYECKON
Hay4JHO- paszenam TeMBbl uHopmManuu u
UCCIIEIOBATEIECKIM 1 pe3yIbTaTOB
OIIBITHO- HCCIIEA0BAHUM
KOHCTPYKTOPCKHM OcymiecTBiieHHE A/02.5
pa3paboTkam». BBITIOJTHEHHS
IKCTIEPUMEHTOB U
Haumenoanue Bunia odopmiteHUS
npodeccuoHaNbHON pe3ynbTaToOB
NESITEILHOCTU: HUCCIIEIOBAHUU U
[TpoBenenue HaydHO- pa3paboTok
UCCIIEIOBATEIBECKUX H
OIBITHO-
KOHCTPYKTOPCKHUX
pa3paboTok

4. TpeOoBaHusi K pe3y/JbTaTaM OCBOEHHS IMCUMIUIMHBI (KOMIETEHUHH O00y4aromerocs,
(dopmupyembie B pe3yibTaTe 0CBOCHHS JHCHHILIHHBI)

Hucuunnmuua «Kostouanass XuMus» OTHOCHTCS K BapuatuBHOW wactu (Yacth, Qopmupyemas
y4acTHUKaMH oOpa3zoBarenbHbIX OTHOmeHui) brmoka 1. Jucuumiusel (Momynu) ydeOHOTO IUIaHa
MOAroTOBKU OakanaBpoB 1o HampasyieHuto 04.03.01 Xumus, umeer nnaexc B yaueobHom miane b1.B.09

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYaOUIHICS TOJIKEH:

Ipodeccnonanbubie komnerenuuu (IK):

CriocobeH HCIoNb30BaTh 3HAHUS O CTPOCHHMM BEILECTBA, MPUPOAE XMMUYECKOH CBSA3M U CBOMCTBax
Pa3IMYHBIX KJIACCOB XMMHUYECKHUX O3JIEMEHTOB, BEUIECTB M MAaTEpUajoB JUIsl TMOHUMAaHHUS MeEXaHU3Ma
XMMHMUYECKHUX pEeaKLui, MPOUCXOJAIIMX B TEXHOJIOIMUECKUX IPOLIECCaX M OKPYXKAlOIIEM MHUpE, a TakkKe
€CTECTBEHHOHAYUYHbBIC 3HAHUSI IS pellieHus 3a/1a4 podeccronatbHoi aestenbHoctu (ITK-1).



Koxbr

KOMITETEHITHI CopeprkaHre KOMIIETEHITHI

MK-1 Croco0eH HCHoJIb30BaTh 3HAHMSI O CTPOCHUU BEIECTBA, MPHUPOJIE XUMHUYECKOU
CBA3M U CBOMCTBaX pa3JUYHBIX KJIACCOB XHMMHYECKUX HIIEMEHTOB, BEILECTB M
MaTepUajIoB AJisl MOHUMAaHMS MEXaHHW3Ma XUMUYECKUX PeaKIUi, MPOUCXOJSIIINX B
TEXHOJIOTMUECKHUX MPOIECCaX U OKPYKAIOIIEM MUPE, a TAKXKe €CTECTBEHHOHAYYHBIE
3HAHUA JUIs pellIeHus 3a]1a4 NpodecCnoHabHOM e TEeNbHOCTH

IIK-2 CriocobeH NpUMEHATH COBPEMEHHYIO almnaparypy IOpH IMPOBEACHUHM HAayYHBIX
UCCIIEJOBAaHH, a TAK)KE COBPEMEHHbIE TEOPETUUCCKHE MPEACTABICHUS XUMUIECKON
HAYKH{ JJIS1 aHAJIM3a SKCIIEPUMEHTAIbHBIX JAHHBIX

Kon nu HanMeHOBaHMe HHAMKATOPA JOCTHKeHHUSI MPO¢eCCHOHAILHOM KOMITIETEHIUM
B3auMocBs3p  IDTAaHWPYEMBIX  PE3yJIBTAaTOB  OOYYCHHS 10 JUCIHMIUIMHE C  (HOPMHUPYEMBIMU
koMmnereHsmu OITOIT:

Konasr [ImarmpyemMsbie pe3yapTaThl 00YIeHHS, COOTBETCTBYIOMIHE (hOPMUPYEMBIM KOMIETEHITUSIM
KOMIIETEHI[MNA OIIOIT
OIIOIT
3HaTh YMmetn Bnanets

IIK-1 (hyHIaMeHTaIbHBIE TOHSITHS, | HCIIOIB30BaTh MIEPBUYHYIO | TPAKTUIECKUMI HaBBIKAMHU
TEPMHUHOJIOTHIO KOJUIOWIHOW | HHPOPMAIIMIO TIONMYYEeHHSI | | ICCIETOBAHUS
XHAMUU; KJIACCU(UKAITHUIO, | ICCTIETOBAHUS JC JUTS | KOJUTOUIHBIX CTPYKTYP
MOJydeHHE W CBOWCTBA| ONpEACIICHUS OCHOBHBIX
nucnepcHbix cuctem (1C); O0COOCHHOCTEH CTpOCHUS
--CBOMCTBa OTJEIIbHBIX | KOJUIOUIHBIX BEIIESCTB
KJ1aCCOB KOJUIOMIHBIX CUCTEM
u BBICOKOMOIIEKYIISIPHBIX
BEIIECTB

MIK-2 CyTh  OCHOBHBIX  METOJIOB| ONIEPHUPOBATH BaKHEHIIMMH | KOMIIJIEKCOM
(hM3UKO-XUMUYECKOTO MOHATHUSIMHU KOJUIOMIHOMH | HCCAEI0BATENBLCKUX H
anamm3a JIC ¥ KOIJIOWIHBIX| XUMUH aHAJIUTHYECKHMX  METOI0B
pacTBOpoOB aHajau3a JTUCTIEPCHBIX

CHCTEM

IIK-1.1. Mcnonb3yeT 3HaHUS O CTPOEHUH BEIIECTBA, IPUPOJIE XUMUIECKOMN CBSA3M M CBOMCTBAaX PAa3IMYHBIX KJIACCOB
XUMUYECKUX JJIEMEHTOB, BEIIECTB W MaTEpUaJOB JUIsl IIOHUMAaHUS MEXaHHU3Ma XUMHYECKUX PEAKLUH,
MPOUCXOASAIINX B TEXHOJIOTHYECKUX MPOIIECCAaX H OKPYKAIOIEM MHPE;

MK-1.2. TIporHo3upyer cBoicTBa XUMUYECKUX COEJNHEHUH W MaTepUalioB Ha OCHOBE JIAHHBIX 00 MX CBOWCTBAx U
XUMUYECKOM CTPOECHUH;

MK-1.3. Hcrome3yeT COBpEMEHHBIE TEOPETHUECKHME TPEACTABICHUS XUMHYECKOW HayKH W
€CTeCTBEHHOHAYYHbIE 3HaHUS B CBOEH MPO(PECCHOHANBHOMN NesITeTbHOCTH.

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYaOUIHICS TOJIKEH:

3HaTh!

® OCHOBHbIC ITPUHIIHITBI, 3AKOHBI, TOJIOKEHHUS, METOIOJIOTHIO n3ydaeMbix auciuminH (TTK-1);
OCHOBHBIC 3aKOHOMEPHOCTH TTOBEPXHOCTHBIX sIBJICHUM reTeporeHHbIX cucteM (I1K-1);
OCHOBBI (DYHIAMEHTAJIbHBIX Pa3/IeJIOB XUMHUH, IIPEK/IE BCETO XUMUU AUCIIEPCHBIX CUCTEM;
TEOPHH CTPOCHHUS ABOMHOTO 3ekTpudeckoro ciost (JI9C) kommonaupix yactuil (ITK-1);
OCHOBBI YCTOWYMBOCTHU U CTAOWIM3AIUHU KOJUIOUTHBIX pacTBopoB (ITK-1);



Ymers:

® ICIIOJIb30BAaTh OCHOBHBIE 3aKOHBI U MOJIOKEHUS KOJIJIOUTHOM XUMUH JIJIsl TOHUMAHUSI MEXaHU3Ma
peakIuii, MPOUCXOIAIINX B TEXHOJOTHUYESCKUX Ipolieccax u okpyxaroriem mupe (ITK-1);

® [IPOTHO3UPOBATh CBOMCTBA JUCIEPCHBIX CUCTEM U, COOTBETCTBEHHO, HCIIOJIb30BaTh MaTepUabl Ha
HX OCHOBE, UMesl JaHHbIe 00 ux cBoicrBax (ITK-1);

® PUMEHATH TEOPETUUYECKUE 3HAHUS JJIsl PELICHUS KOHKPETHBIX 3a1a4 B xumun (I[1K-1);

® ONepuUpoBaThb OCHOBHBIMH TMOHATHSIMH — JUCIEpCHAs CHUCTEMa, KOJUIOMAHBIE PacCTBOPBI,
MMOBEPXHOCTHBIE SIBJICHMS, KOJUIOWIHAS YacTULA, MULEIJIA, arperaTuBHAs U TepMOJIMHAMUYECKas
YCTOMYHMBOCTS, I3€Ta-MOTCHIINAN, dTeKTpodopes, anekTpoocmoc (I[TK-1);

e Ha0MI0/AaTh, aHAJIU3UPOBATH U OOBSICHATH JaHHbIC HAOIO/IEHUS B XOZ€ J1a00paTOPHBIX 3aHSATHIH,
CTpPOUTHh W 00pabaThIBaTh Tpa)MKu 3aBUCUMOCTEH Ha OCHOBE Moy4eHHBIX AaHHBIX (ITK-1);

e OOBACHATH, KaKHE€ CBOHCTBA M OCOOCHHOCTH TPHUCYIIM OTAEIBHBIX KJIacCaM KOJUIOMJIHBIX
cucteM (IIAB), MHUKpoOreTeporeHHbIM cCHCTEMaM (dMYJIbCHUHM, CYCHEH3UH, MEHBI, IMOPOIIKH,
aspozonn) (I1IK-1);

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

®  CaMOCTOSITENILHO paboTaTh C y4yeOHOI, HaydYHOW W CIPABOYHON JHUTEPATypOll MO XUMHYECKUM
mucturuHam (ITK-1).

Baangern:

® HaBBIKAMU HCIIOJB30BaHUS (YHIAMEHTAIBHBIX XHUMHUYECKHX 3aKOHOB W €CTECTBCHHOHAYYHBIX
3HaHUI B MPOIECCE BBIMOJHEHHS HAyYHOTO MCCIIEJOBAHMS, a TAK)KE B CBOECH NMpOQecCHOHATHHOM
nesrenpaocTH (ITK-1);

e ocHOBamH XuMHH KoJutouaHbIX cuctem (T1K-1);

e  HaBBIKAMU PEIICHHUS KOHKPETHBIX TCOPETUUECKUX U dKCIIepUMEHTaIbHBIX 3a1au (ITK-1);

e MeToAaMu ToNy4YeHHs JHO(OOHBIX 30J7ei  (JUCTepralioHHBIMH, KOHACHCAIIMOHHBIMH U
MENTH3AIINH);

® METOJIaMU ONPENEICHUsI MOJIEKYJIIPHO-KUHETUYECKUX M ONTUYECKUX CBOMCTB JHUCIEPCHBIX
CHCTEM.

IK-2. CiocoGeH MpUMEHSATh COBPEMEHHYIO ammapaTypy Hpy NPOBEICHWH HAYYHBIX HCCICIOBAHUH, a
TaK)K€  COBPEMEHHBIE  TEOPETHUYECKHE  IPEICTaBICHUs  XUMHUYECKOM  HayKd Ul aHaIM3a
JKCIIEPUMEHTAIIBHBIX JIaHHBIX;
ITIK-2.1. BnaseeT coBpeMEHHBIMU METOJIaMH UCCIIEOBAHUS XUMHUECKUX COSMHEHUH U MaTepHaJIoB;
MK-2.2. AHamm3upyeT W HHTEPIPETUPYET pe3yabTaThl XUMHUYECKOTO OHKCIEPUMEHTa Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKUX MPEICTABICHUN XUMUYECKON HAYKU
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYaOUIHIICS TOJIKEH:
3HaTB:
TEOPETUYECKUE OCHOBBI COBPEMEHHBIX METOJOB MCCIEIOBAaHHs JHUCIEPCHBIX CUCTEM H
UHTEPIPETAIMH OJTydeHHBIX pe3ynbraTtoB (I1K-2);
OCHOBHBIE HCTOYHMKHM W METOAbl IOWCKAa Hay4yHOM HH(MOpMalMU IO XUMHUU JUCIEPCHBIX,
kosutouaHbIxX cuctem (I1K-2);
Ymern:
AQHAIM3UPOBAaTh W HHTEPIPETHUPOBATH PE3yJAbTAaThl XMUMHYECKOTO OSKCIEPUMEHTa IOJY4ECHUS
KOJUIOMJIHBIX PacTBOPOB, onpeneneHus nosepxHoctHoro HaTsbkeHHs 1 KKM mist ITAB, Ha ocHOBe
COBPEMEHHBIX TEOPETHUECKUX MpeacTaBieHni xumudeckoi Hayku (ITK-2);
Biaagern.
HaBbIKAMHU HCIOJB30BaHUS 0a30BBIX 3HAHUUN KOJJIOMJHOM XUMHUU U (U3UKO-XMMHUYECKHUX METOOB
NPU HHTEPIPETALMH NOTy4eHHBIX pe3ynbraToB ([1K-2).



Huctumnmna «KosouaHas XuMusi» SIBISIETCS OCHOBOM JJII WM3YYEHHSI €CTECTBEHHOHAYUHBIX
mucuuiuinH: «CTpoeHHe BEIIeCTBaY, «XUMHUYECKOe MOIU(HUIIMPOBAHUE IMOBEPXHOCTH», «XHMHUYECKas
TEXHOJIOTUS», «BBICOKOMOJNIEKYIAPHBIE COCTUHEHUS.

[Ipu mpoBeneHUN yueOHBIX 3aHITHI 00ECIIEUNBAETCS PA3BUTHE y O0yUYaIOUIUXCS HABBIKOB KOMaHAHON

paboThl, MEXIMYHOCTHOW KOMMYHHMKALMHM, HPUHATHUS PEUICHUH, JIUAepcKkux KadecTB. Mcmomb3yercs
NPOBEJCHNE HMHTEPAKTHBHBIX JICKIMH, TPYNIOBBIX AWCKYCCHH, POJIEBBIX WIP, MaTepuajbl Ha OCHOBE
PE3YJIbTATOB HAYYHBIX I/ICCJIC[[OBaHI/II\/JI, B TOM 4YHUCIC C YUYCTOM PCTHUOHAIBHBIX 0co0eHHOCTEN
npodecCHOHATBLHOM 1eATENFHOCTH BHITYCKHUKOB M TOTpeOHOCTEl paboTomareneii.

OO1MM cpeCTBOM KOHTPOJISL SIBJISIETCS BBEJCHHAS B YHUBEPCUTETE OallJIbHO-PEUTHUHIOBAsl CUCTEMA
OLIEHKHU YCIIeBAEMOCTHU CTYACHTOB CIICIIHAJIUTETa 1 HAIIpaBJICHUI OakagaBpuara.
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5. Coaep:xaHue u yueOHO-MeTOAUYECKAs] KAPTA JUCIHILINHBI

5 cemecTp Tabmuma 5.1
KosnuectBo Jluteparypa
Howmep HanmenoBanue TeM (Bompocos), AyauTopusie CamocToTensHas pagora 6amtoB [-.]
. 3aHSATHS], 4achl CTYJCHTOB @DopMBI KOHTPOJIS
HeJeTH M3y9aeMBIX 0 JJaHHOH IHMCIUIIIMHE
JIeK 120 Conepxanue Yacst Mun | Maxc
Ipenver u 3amaun Haykun «KoyutonmHas XuMUs». Anresus u xoresus. CMaunBaHue U Pabora ¢ yueOHOI [1]-[6];
TepmonrHamuKa TIOBEPXHOCTHOTO (%8 pacrekanue. PaBHOBecue ¢a3 mpu JUTEpaTypoH. [10]
1 [oBepxHocTHas »sHeprusi [uObca. IloBepxHOCTHOE 2 4 HCKPHUBIIEHHOW OBEPXHOCTHU pa3jena. 1 Bompocsr k 2 3
HaTsDKEHHE. 3aBUCUMOCTB SHEPIeTHYECKUX NTapaMeTpoB OCHOBHBIE METO/IbI U3MEPECHHS pyOexHOit
MOBEPXHOCTH OT TEMIICPATYPHI. HOBEPXHOCTHOTO HATSDKEHHS JKUAKOCTEH U KOHTPOJIBHOI
MOBEPXHOCTHO YHEPTHH TBEPJBIX TEII.
TepMoauHaMUKa MHOTOKOMIIOHEHTHBIX ~CHCTEM C Merton Pebunnepa mis u3mMepeHus Pabora ¢ yueOHO [1]1-[71:
Y4eTOM IMOBEpXHOCTH pasgena ¢a3. Axcopbuus Ha MOBEPXHOCTHOT'O HATSDKEHUS KHUAKOCTEH U JIUTEPaTypoil. [8]
2 rpaHMIle  pasjena  K-K, OKk-I.  IloBepXHOCTHas 2 3 HOBEPXHOCTHOW SHEPTUH TBEPBIX TEIL. 1 Bompocsr k 2 3
AaKTUBHOCTb. Kanunnsprocts. Poib kanumispHbx pyOexHOi
SIBJICHUI B OMOJIOTHYECKUX CHCTEMaX. KOHTPOJIbHOM
MOHOMOJIEKYIISIPHbIE MEXaHH3MbI agcopOuuy. Monexynsipaast ancopOIHs U3 pacTBOPOB, Pabota ¢ yueOHOM [1-71;
YpaBHeHue u30TepMsI agcopoimn I'udoca. YpaBHEHHE N30TEPMbI MOHOMOJIEKYJISIPHOM JTUTEPATypPOil. [11-13]
3 2 4 agcopouun (JIaurmropa), npaBuio 1 Bonpocst K 2 3
Pebunpepa. pyoexHOM
KOHTPOJIbHOH
AncopOuus Ha TpaHUIlE pa3iena TB-T, TB-XK. Y paBHEHHE Ancopbuus 3nekTponuToB. COpOINOHHBIE Bonpocst K [1-7];
n3otepMbl  ancopOmum  JIaHrMropa.  AncopOmms METO/IBI yAICHNSI TOKCHYECKHUX BEIIECTB pyOexHO [12]
4 CHIIBHBIX ~ JJICKTPOJHMTOB,  HMOHHUTHL. CymHocTb 2 3 U3 OpraHu3Ma. 1 KOHTPOJIbHOM. 3 4
xpomarorpadum. CamocTosTenbHas
pabora
Komnonnmnass xumwmsa. Ilpupoma, xmaccudukanus, DJeKTPOKNHETHIECKHE SIBJICHHSI. Pabora ¢ yueOHOI [1-77;
METO/IBI HOJTyYEHHS JIUCHEPCHBIX CHCTEM. Crpoenre wMunem1 B TUAPOGOOHBIX JTUTEPATypPOil. [11]
5 MornekynspHO-KHHETHIECKHE CBoiicTBa. BpoyHOBCKOE 2 3 KOJUIOMIHBIX CUCTEMAX. 1 Bonpocst K 2 3
nemkeHne. Auddysus. pyOexHO
KOHTPOJIbHOM
Ocmoc.  Cemumentauus. Onrtuueckue  CBOMCTBa Koarymnsamus m1o(oOHBIX 3omei ITuceMeHHBIH TecT. [1-77;
6 JIUCIIEPCHBIX CUCTEM. 2 3 2JIEKTPOJIMTAaMU. BiusHue TeMneparypsl U 1 Bompocs! k 2 3 [10]
r1y00KOTr0 Janusa. Kunernxa pyOexHoit
KOaryJisinuu. KOHTPOJIbHOH
CrpoeHne W DIEKTPUYECKHI 3apsy] KOJUIOMIHBIX YcroiunBocTh THO(GOOHBIX KOJIOHIOB C Pabota ¢ yueOHOMI [1-7];
YaCTHII. WOHHBIMH  aJICOPOIIMOHHBIMH  CJIOSIMH, JTATEPATypPOHl. [12, 13]
7 2 3 MOJIEKYJIIPHBIMU a7cOpOIIMOHHBIMEI 1 Bonpocst K 3 4
CIIOSIMH. pyOexHOi
KOHTPOJIbHOH
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YCTOWYMBOCTE M KOAryJsIUsl JAWCIEPCHBIX CHCTEM. 3amuTHOE ~ JEHCTBHE  MOBEPXHOCTHO- Pabora c [1-9];
Buner  ycroitumBoctH.  DakTOpBl  yCTOHYMBOCTH. aKTHBHBIX Bemects, BMC. Dmynbscuu, ux y4eOHBIMU [13]
8 Koarymsiuuu 3051t 31eKTpONTUTaMH. KJacCU(HKAIHs, METOJIbI TOTYUCHUSI. MOJICTIAMH. 18 3
Bomnpocet K '
pyO6exHoi
KOHTPOJIbHOU
9 MEPBASI PYBEKHASI ATTECTAIIMS (KOMIBIOTEPHEINA TECT) 28 50
Kunernka  KoaryJisiMd  JUCIIEPCHBIX  CHCTEM. HanmonekyisipHasi CTpYKTypa IOJIMEPOB. Pabota ¢ y4eOHOI [1-7];
leneobOpazoBanne. Kommonmgnas 3amuta. Teopum T'ubxocTh MaKpOMOIIEKYII. JUTEPATYPO. [10-13]
10 KOAryJSIIUH. Bompocst K 2 3
pyOexHOi
KOHTPOJIbHOM
Kinacesl aucniepcHbIx cucteM. Ad3po30JH, CYCIEH3UH, ArperaTHsbie, (pa3oBbie, HU3NUCCKUEC Pa6ota c [1-7],
9MYJIbCUH, HX CBOICTBA. COCTOSIHUSI HOJIUMEPOB. PenakcarionHbie y4eOHBIMU [13]
11 npoueccs B nosmmMepax. [Tonstue o MOJICIISIMH. 2 3
MEXaHOXUMHH MTOJTUMEPOB. Bompocst K
TepMorpaBUMETpUUECKUI aHATIU3. pyOexHOi
KOHTPOJIbHOM
JImopuneHbIe OHECHIEPCHBIE CHUCTEMBI, OOpa3OBaHHEIC JlycniepcroHHbIE M HEAUCTIEPCUOHHBIC Pabota ¢ yueOHOI [1-9];
MHLE/UI000PA3yIOIMMH [TOBEPXHOCTHO - aKTHBHBIMH B3aHMO/ICHCTBYS B ITOJSIPHBIX U JTUTEPATypPOil. [14]
12 BemectBamu (MITAB). HenoJApHBIX (a3ax. Koncranta ["amakepa. Bonpocst K 3 4
IToBepXHOCTb pa3ziena Mex1y pyOeKHOIM
KOHIGHCHPOBaHHBIMH (ha3aMH. KOHTPOJIbHOM
[onstue o BMC, knaccudukarmii. Coticrea BMC. Pabota anresum, ee cBA3b C CamocTosTenbpHas [1-7];
XapaKTePUCTHKAMU MEKMOJIEKYSIPHOTO pabora. Bompocst [8-12]
13 B3anMojencTBuUs. ClloXKHast KOHCTaHTa K pyOexHoO# 2 3
I'amaxepa. [IpaBusno AHTOHOBa; yCIOBUS KOHTPOJILHOH
€ro NpUMEHEHHSI.
MonexynsipHble  KOJUIOMIHBIE CHCTEMBI (PacTBOPEI 3aBUCHUMOCTb JaBJICHHs] HACHIIIEHHOTO Pabora ¢ y4yeOHOU [1-77;
BMC). Habyxanue u pactsopenrie BMC. JInorponHsie rnapa OT KpUBU3HBI IOBEPXHOCTH JIUTEPATypoil. [9, 11]
PSIABI HOHOB. kunkoctd. 3akoH TomcoHa (KenpBrHA). Bonpocst K
Kanunnspuasa konaencanus. Bnusaue pyOexHO
14 JIUCIIEPCHOCTH HA PACTBOPUMOCTD KOHTPOJIBHOU 2 3

TBEpBIX YacTHIL (3akoH ['mOOCca-
OctBanpaa-@peiinanuxa). [Ipoueccs
M30TEPMHUUECKOM NEPErOHKH B
JICIEPCHBIX CUCTEMaX.
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Bsskocts 1 ocMoTHueckue cBoiicTBa pactBopoB BMC. HanmonekyisipHas cTpyKTypa Pabora c [1-71;

OrpaHn4eHHast pacTBOPUMOCTh. DpakMOHUPOBAHHE. KPHCTAJUIMYECKUX BBICOKOMOJEKYIISIPHBIX y4eOHBIMHU [8, 10, 12]
coeauHennit. CTpyKTypHas MOJICIISIMH.
15 2 3 HEOIHOPOJHOCTh BEICOKOMOJIEKYIIPHBIX 2 Bomnpocst K 1,2 3
coeauHeHni. CTpoeHne KPUCTAIIIUTOB, pyO6exHoi
Jamerel, MOHOKPUCTAIIOB, C(HEPOITHTOB, KOHTPOJIBHOI
¢$ubprL.
MewmbOpanHoe paBHOBecue JlonHaHa. TepMoarHaMyKa MHIEIII000pa30BaHMS: Pabora ¢ y4yeOHOU [1-71;
[NonmameKTponuTHL. TerutoBbie 3P (eKTrI, SHTpONUiTHAS JUTEPATYPO. [10, 11]
npupoaa munemuioopazosanus [1AB B Bonpocst K
16 2 3 BOJHBIX pacTBOpax. Jlmarpamma ¢azoBbIx 1 pyOexHOit 2 3
cocrosiHmit; Touka Kpadra. Bausaune KOHTPOJIbHOM

koHueHTpauuu [1AB Ha cTpoeHHe MHIIEIIT.
KukokpUCTaIIMUECKHE CUCTEMBI.

Ycroitunsocts pactBopoB BMC u ee HapymeHue. Kunernka xoarymsiuu. Teopus ObICTpoit Pabora ¢ y4eOHOM [1-71;
3actynHeBaHue. TUKCOTPONHUS U CUHEPE3NUC. koarymsiuuy (CMOTYXOBCKHA). JIUTEpaTypoil. [10, 12, 13]
17 4 4 AHTaroHU3M U CHHEPTHU3M B ICHCTBUH 2 Bormpocet K 2 3
3JIEKTPOJIUTOB Ha MPOIECC KOATYIISIIUH. pyOexHOit
DroKyIALuUs, TeTEpOKOaryIaLus, KOHTPOJIbHOM
amarynsnus (OnpeaeneHust, IPUMEpPHI).
18 BTOPASI PYBEXKHASI ATTECTALIMS (KOMIBIOTEPHBINA TECT) 28 50
Hroro 36 54 18 56 100
*Mpumeuanus

— Bce BH/IbI yqe6H0171 pa6OTLI MOTYT HPOBOAUTHCA JUCTAHIITMOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

— B 1ensx peanuzanuy WHAWBUAYAIBHOTO MOAX0/a K 00YYSHHIO CTYACHTOB, OCYNICCTRISIONIMX YIeOHBIH Mporiece M0 WHIUBUIYaTbHON TPACKTOPHH B paMKax
WHIUBUIYaTbHOTO paboyero miaHa, M3yuYeHHe JaHHOW TUCIUILUIMHBI MOXET OCYIIECTBISTHCSA Uepe3 MHIMBHYATbHbIC KOHCYJIbTAIMH MPENOaBaTeNis OYHO, B YaChl
KOHCYJIbTAIIUii, 10 AIICKTPOHHOM IMoYTe, a Tarke ¢ ucnonb3oBanuem Webex, miardopmer qucranimonHoro ooyuenuss Moodle, muuHblil kKaOMHET CTy/eHTa Ha caiite
COI'Y, apyrux anementoB JMOC COI'Y.
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6. OOpa3oBaTeIbHbIE TEXHOJIOTHH
I[HSI AOCTHUIKCHUS MIIAHUPYCMBIX PE3YJIbTATOB OCBOCHUSA NUCHUIIIIMHBI, UCTIOJB3YHOTCA PA3JIMIHBIC

06p330BaTeJ'IBHBI€ TCXHOJIOTHH:

HUHTCPAKTHUBHBIX TCXHOHOFHﬁ;

HETIOCPEICTBEHHO B XOJIC JICKITHH.

- TPAAMUHOHHBIE JIEKIUM U MPaKTHYeCKUEe (CeMMHAPCKUE) 3aHATHA C WCIOJIH30BAHHEM COBPEMEHHBIX
- JIEKUMSI-AMAJIOT — COJIEP KaHKE MOJIaeTCs Yepe3 CEPUI0 BOMIPOCOB, HA KOTOPBIE CTYJEHT JTOJDKEH OTBEYATh

- OHJIAMH-CEMUHAP — Pa3HOBHUIHOCTH BeO-KOH(EpeHIHH, MPOBEACHNE OHJIANH-BCTPEY WM TIPE3eHTAINi

yepe3 MHTEpHET B pexuUMe pealbHOTO BpeMeHH. KakIplii U3 YYaCTHHKOB HAaXOIUTCS Yy CBOET0 KOMIIBIOTEpA
(cpemcTBa CBsI3M), a CBSI3b MEXJAY HUMH TOJUICPKUBaecTCs depe3 VHTEpHET MOCpPEJCTBOM 3arpy»aeMoro
MPUIIOKEHUS, YCTAHOBJIEHHOTO Ha KOMITbIOTEpE Kax1oro yuactHuka (Zoom, Webex, Skype u mp.);

Tpe60BaHI/I$IMI/I " CHACT €€ MPCIoJIaBaTelIto,

- AIOKJIaJl — CTYACHT I'OTOBUT KPATKOC COO6H1€HI/I€ 10 BOIIPOCY TEMBHI, O(I)OpMJ'ISIeT pa60Ty B COOTBECTCTBHHU C

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

B3aMMOJICHCTBUS IBYX U 0OJiee Y4aCTHHKOB 00pa30BaTeNbHOTO IMpolecca sl oOMeHa HHpopManueld B pealbHOM
peXHMe BPEMEHHU.

COI'Y npu ucnonbs3zoBannu pecypcoB ObC, mpu mpoBeAeHNH aBTOMAaTU3WPOBAHHOTO TECTHPOBAHUS U T. 1.).

TexHoI0rus YTEKTPOHHOr0 00yUeHHs (peaan3yeTcs Py MTOMOIIM IEKTPOHHON 00pa3oBaTeIbHON Cpeabl

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

I 4acoB ¢opmbr

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

2 MouteKyIsipHO-KUHETHYECKHE Jlexumsa 2 Jlexknms-6ecena, Caiit IUCTAHLIMOHHOT'O
ceorictBa JIC. BpoyHoBCcKkoe Jlexuus-auanor obyuenus ([JO0) COI'Y nHa
JIBIDKEHHE. Huddysus. TUTOIIA/IKE CHCTEMBI
IIpupona, KiaccuuKanysi, «MOODLE» mo cchuike:
METO/IbI MOy YCHHS http://Ims.nosu.ru
JUCTIEPCHBIX CUCTEM.

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

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

http://Ims.nosu.ru

5 Biusinue snexrtponuroB  Ha | Jlekuus 2 Jlexknus-6ecena, Caiit JUCTAHLIMOHHOI'O
crpoenune  JIDC.  Meronbl Jlexuus-auanor obyuenus ([1O) COI'Y nHa
OYUCTKHU KOJIJIOUTHBIX TUTOIIAJIKE CHUCTEMBI
pacTBOpOB. Onrtudeckune «MOODLE» o
cBoOlicTBa KOJUTOMTHO- cepuike:http://Ims.nosu.ru
JIUCTIEPCHBIX CUCTEM.

6 JInoduibHbIe nucriepcHble | Jlekuus 2 Jlexnus-6ecena, Caiir JIUCTAHIIMOHHOTO
CHCTEMBI, o0pa3oBaHHbBIE Jlexmust-rranor oboyuerns ([1O) COI'Y Ha
MUIIEIUIO00Pa3YIOIIUMHU IUTOIIAIKE CUCTEMBI
MIOBEPXHOCTHO - aKTUBHBIMU «MOODLE» o
Bemecteamu (MITAB). cepuike:http://Ims.nosu.ru

7 Knaccel nucnepcnbix cucreM. | Jlekuus 2 Jlexnus-6ecena, Caiir JUCTAHIIMOHHOI'O
Abspo3zonuy, CYCIEH3UH, Jlexuus-auanor oboyuenus ([JO) COI'Y Ha
SMYJIBbCHHU, IICHBI, ITOPOIIKH, IUTOIIAIKE CUCTEMBI
HX CBOWCTBA «MOODLE» 1o

cepuike:http://lms.nosu.ru

1 Wsmepenne moBepxHOocTHOTO | JlaGoparopHoe | 4 Jlexnms-Gecena, Caiit JIUCTAHITMOHHOTO
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HaTsDKeHHs. pacTtBopoB IIAB

METOIOM
Wzyuenue
MIOBEPXHOCTHOTO

OT TEMIEPATYPBI.

Pebunnepa.
3aBHUCHMOCTH
HATSDKEHUS

Jlexius-auanor

obyuenus (JJ0) COI'Y Ha
IJI0MIAIKE CHCTEMBI
«MOODLE» o

cebuike:http://Ims.nosu.ru

2 Omnpenenenne KkoHueHTparuu | JlabopatopHoe Jlexums-6ecena, Caiir JTUCTAHIIMOHHOTO
murnenoobpazosanus  (KKM). Jlexuus-auanor obyuenus ([10) COI'Y nHa
W3y4yeHue 3aBUCUMOCTH N ITENE CHCTEMBI
c=f(|n C). «MOODLE» mno ccbuike:

http://Ims.nosu.ru

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

4 Omnpenenenne KoHCTAaHT a U N | IIpakTHyecoe, Jlexkums-6ecena, Caiir JTUCTAHIIMOHHOTO
B ypaBHeHHMH @pelHmmnxa. | madopaTopHOE Jlexmwsi-rranor obyuerns ([O) COI'Y Ha
IMocTpoenue H30TEPM N ITENE CHCTEMBI
agcopouum. «MOODLE» 110

cceuike: http://Ims.nosu.ru

5 [omyyenne 301 runpookcuna | JlabopartopHoe Jlexkums-6ecena, Caiit IUCTAHLIMOHHOTI'O
xKejeza METOAOM THApPOTIU3a Jlexmus-nuanor oboyuenus ([{O) COI'Y Ha
XJIopuaa Keesa (. UTOIIAIKE CHCTEMBI
Omnpenenenue 3aIUTHOTO «MOODLE» o
yucia KpaxMama Ui 30015 cepuike:http://lms.nosu.ru
Fe(OH)g.

6 IMonyuyenne nuohoOHBIX 30l | JlabopaTopHOE Jleknusi-6ecena, Caiit JUCTAHIHOHHOTO
METOJIOM MEeNTHU3AIHH. Jlexuus-auanor obyuenus ([10) COI'Y Ha
Omnpenenenue CBOWCTB I ITENTE CHCTEMBI
MTOTYYCHHBIX 30JICH. «MOODLE» o

cceuike: http://Ims.nosu.ru

7 Koarymsiust 301151 Fe(OH)s pu | Jlaboparoproe Jlexnus-6ecena, Caiir JTUCTAHIIMOHHOTO
nobOaBIeHUN AEKTPOJIUTOB. Jlexust-quanor oboyuenns ([JO) COI'Y Ha
Omnpenenenue nopora I ITENTE CHCTEMBI
KOAryJsil[uy,  yCTaHOBJICHUE «MOODLE» o
npasuna [lyneie-Tap . cepiike:http://lms.nosu.ru

8 DneKTpUuecKue cBoiictBa | JlabopaTopHoe Jlexnus-6ecena, Caiir JIUCTaHITMOHHOTO
TH0(OOHBIX 30ei. Jlexmust-uanor ooyuenns  (J1O0) COI'Y
Dnextpodopes. http://Ims.nosu.ru
DIEKTPOOCMOC..

9 Anresus u kore3usi. | JlabopaTopHoe Jlexnus-6ecena, Caiir JIUCTAHITMOHHOTO
CMauuBaHuE W pacTeKaHUe. Jlexuus-auanor obyuenus ([1O) COI'Y nHa
KanumisipHoCTb. Posb UTOIIAJIKE CHCTEMBI
KaMWULIPHBIX ~ SBICHUH B «MOODLE» mo cchuike:
OHMOJIOTHYECKUX CUCTEMAX. http://Ims.nosu.ru

10 AncopOrus anektponuToB. | JlaboparopHoe Jlexknus-6ecena, Caiir JTUCTAHIIMOHHOTO
CopOunonHbIe METOJIBI Jlexmst-quanor ooyuernns  (JJO) COI'Y
yaneHus TOKCHUYECKUX http://Ims.nosu.ru
BEIIIECTB U3 OPraHU3Ma.

11 DNEeKTPOKHHETUIECKHUE JTaGopaTopHoe CemuHap B JAHMAIIOTOBOM
siBieHus. CTpOoeHHE MUIIE/UT B peKUME
THAPOGOOHBIX  KOJUIOMIHBIX
CHCTEMAaX.

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

13 JucniepcnoHHBIC u | JlaboparopHoe CemMuHap B  JHAJIOTOBOM
HEJIUCIICPCUOHHBIE pexume

B3aPIMOZ[eI7[CTBPISI B TOJIAPHBIX
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1 HENOJISIPHBIX (ha3ax.

14 Pabora amresmm, ee cBsi3b ¢ | JlaboparopHoe | 2 I'pynmoBoe  obcyxneHue;
XapaKTEePUCTUKAMH CHUTYaI[IOHHBIN aHAIN3
MEXMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSL.

15 TepmoanHamuka Jlaboparoproe | 4 CemmHap B [MAlOrOBOM
MULEII000pa30BaHM: pexuMe

muremioopasoanus [1AB B
BOJIHBIX pacTBOpax.

16 Anraronusm u cuHeprusMm B | JlaGoparoproe | 2 CemmHap B 1MAJOrOBOM
JIECTBUM DJIEKTPOJIUTOB Ha pexumMe
IIpolecc KOaryJsiiyH.
17 PyGexnas koHTponbHast | KommbroTepHoe | 4 Kommproteproe Brmonaenne
pabota Nel, Ne2 TECTUPOBAHUE TECTUPOBAHUE WHIUBUAYAIbHBIX TECTOBBIX
3aJaHuH

3aHATHS C MPUMEHEHUEM aKTUBHBIX METO0B OOYUYCHHSI COCTABIISIIOT 36 4acoB (B MHTEPAKTUBHON
dopme), uto cootBercTBYeT TpeboBanusam (PI'OC.3++) no Hanpasnenuio noArorosku 04.03.01 Xumus.

WHHOBaIMOHHBIE CIIOCOOBI M METO/IbI, HCIIOJIb3YeMbIe B 00pa30BaTEIbHOM MTPOIECCE OCHOBAHBI Ha
WCTIOJIb30BAaHUU COBPEMEHHBIX IOCTIDKEHHMI HAayKd M MH(OPMAIIMOHHBIX TEXHOJOTHH, HAlpaBlIeHbl Ha
MOBBIIICHUE KA4eCTBa MOJTOTOBKH IIyTeM pa3BUTHS Yy CTYJICHTOB TBOPYECKHX CIHOCOOHOCTEH U
CaMOCTOSITEITLHOCTH (METOABI TPOOJIEMHOT0 OOYYCHHUS, HCCIEAOBATEIBCKUE METOMAbI, TPCHHUHTOBBIC
(bopMBI, pEHTHHIOBBIC CHUCTEMbI OOyUYEHHsI M KOHTPOJSI 3HAHWUN M Jp.), HAlCJICHbI Ha aKTHBH3AIIHIO
TBOPYECKOTO TIOTEHIMATa W CAMOCTOSITEIbHOCTH CTYIEHTOB W MOTYT pEaIM30BHIBATHCS Ha 0ase
WHHOBAIMOHHBIX CTPYKTYP (HayYHBIX JJA00OPATOPUMA, IICHTOB, IPEANPHUATHN U OpraHU3aluN U JIp.).

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

Jiss AOCTHOKEHMsI IJIAHUPYEMBIX Pe3yJabTaTOB OOy4YeHHs B AucuuiuinHe «KoJUToMaHas XUMHSD»
MCTIOJB3YIOTCS pa3IMuHbIe 00pa3oBaTeIbHbIC TEXHOIOTHU:

1. Ungpopmayuonno-passusarowue mexnono2uu, HapaBJICHHbIC HA OBJIAJCHUE OOJIBIIUM 3aI1acoM
3HaHWi, 3aITOMUHAHKIE U CBOOOIHOE OTIEPUPOBAHHE UMH.

Hcnonb3yeTcst  JEKIMOHHO-CEMHHAPCKHI METOJ, CaMOCTOSITEIIbHOE HW3YUeHHE JIMTEepaTyphl,
NPUMEHEHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CaMOCTOSITENIbHOTO TIOMOJHEHUs 3HAHWH,
BKJIIOYAsl UCTIONB30BaHUE TEXHUYECKUX U DJIEKTPOHHBIX CPEJCTB HHPOPMAIUH.

2. [esamenvHocmHvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2UU,  HaNpaBIeHHbIE  Ha
dbopMupoBaHHe cuCcTeMbl TPO(HECCHOHANBHBIX MPAKTUYECKUX YMEHUH MPH MPOBEICHUH UCCIICOBAHUIA,
00€eCTIeYNBAIOIINX BO3MOKHOCTh KQUE€CTBEHHO BBITIOIHSTH TPOGECCHOHATBHYIO IEATEIBHOCTb.

Hcnonb3yeTcst aHanu3, CpaBHEHHE METOAO0B MPOBEAEHUS (U3UKO-XUMHUUECKUX MCCIIEOBaHUM,
BBIOOp METO/1a, B 3aBHCUMOCTH OT 00BEKTa MUCCIIEOBAHHUS B KOHKPETHOW CHTYallMd U €T0 MPaKTHYECKas
peanu3arusl.

3. Passusarowue npodieMHO-0pUeHMUPOBAHHbIE MEXHOIO2UY, HATIPpABICHHBIE HA (hopMUpOBaHHE
U pa3BUTHE MPOOJIEMHOTO MBIIIIEHUS, MBICIUTEIbHOW aKTUBHOCTH, CHIOCOOHOCTH MPOOJIEMHO MBICIHUTD,
BUJETh U (POPMYIHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPECTBA /ISl UX PEIICHUSI.

Hcnonb3yroTcss BUABI NPOOJIEMHOr0 OOyYEHHUS: OCBEIIEHHWE OCHOBHBIX MpOOJIeM XUMHHU
KOOP/JMHAIIMOHHBIX COEAMHEHUH Ha JEeKIHSIX, y4eOHble IMCKYCCHH, KOJUIGKTHBHAs MBICIUTEIIbHAs
JeSITeIbHOCTh B TPYIINAX MPH BBIMOJIHEHUN JOMAIIHUX pa0oT, pelieHne 3a7a4 MOBIIIEHHON CIIOKHOCTH.
[Ipy 5TOM WCIONB3YIOTCS TIEPBBIE TPH YPOBHS (M3 YETHIPEX) CIOKHOCTH M CaMOCTOSITEILHOCTH:
npobJeMHOe U3JI0OXKEeHHE YyueOHOro MaTepualia IperojaBaTelieM; CO3/JaHue  IperojaBaTeseM
MPOOJIEMHBIX CUTyalllid, a 00y4aeMble BMECT€ C HUM BKJIFOYAIOTCS B UX pa3pelleHHe; MpernoiaBaTelb
JUIIB CO3JaeT MPOOJIEMHYIO CHTYyallMio, a pas3pemarT e€ oO0ydaeMble B XOJle CaMOCTOSTEIbHOM
TeSITeTbHOCTH.

4. JluuHocmHO-OpuUeHmupo8antvle mexHoi02uu 00yueHus, 00ECIeUnBaIIe B X0Je y4eOHOro
mporiecca y4eT pa3lIUdHbIX CIIOCOOHOCTEH 00y4JaeMbIX, CO3[JaHie HEOOXOIUMBIX YCIOBUHN JJISl pa3BUTH
UX MHAMBHUIYaTbHBIX CHOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yueOHOM mporuecce. JINYHOCTHO-
OPHECHTUPOBAHHBIE TEXHOJIOTUU OOYYCHHUS pPEANTH3YIOTCS B pe3yJbTaTe WHAWBHIYAITBHOTO OOIICHHS
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npenoaaBareyidi U CTyACHTA IIPU CAaUC KOJUIOKBHUYMOB, IIPWU BBIIIOJHCHHU JOMAITHUX WHIAWBUAYAJIbHBIX
BaHaHHﬁ, Ha CXXCHCACIIbHBIX KOHCYJIbTallUAX.

Ne/ | Tema Bun Koa-Bo AkTHuBHBIE (OPMBI HNurepakTuBHbIE
1 3aHATHA 4acos (¢hopmbl
1 | Bce nexkumonnele  3aHATHs | Jlekuus 36 MonenupoBaHue CemuHap B
MIPOBOJATCA C HCIONb30BaHHEM KJIaCTEpOB u 61oka JTUAJIOTOBOM
UHTEpakTUBHON  mgocku. [na MPOOJIEMHBIX  BOIIPOCOB. pexume
KXol JIeKIUH IMOATOTOBIIEHA Hcnonp3oBaHue MynbTuU-
MYJIbTUMEUIHAS IPE3EHTALUS MEIUUHBIX  TEXHOJOTHM.
OOyueHne Ha  OCHOBE
OTIBITA. Ob6cyxaeHne
pE3yJIbTATOB BBIIOIHCHUSA
JOMAIITHUX 3aJaHUN
2 | IToBepXHOCTHBIC SIBIICHHS B Jlabopatop- 54 [lepcriekTHBHO — XuMudecKuit
JUCTIEPCHBIX CUCTEMaxX HBIE olepexaroliee 00ydeHue. | HKCIEPUMEHT.
(M3MepeHne MOBEPXHOCTHOTO 3aHATHS OOy4eHne Ha OCHOBE Pabota B ManbIix
HaTSDKEHHS METOZIOM omnbita. OOGCyxeHUE rpymnmnax.
Pebunnepa, usydyenue pe3yabpTaToB BhINONHEHUs | MccnenoBatenscku
3aBUCHMOCTH ITIOBEPXHOCTHOI'O JIOMAILIHUX 3alaHUH. 1 MeToq.
HAaTSDKEHHSI OT TeMIIepaTyphl, Baun-urpsl.
onpenenenne KKM); JuckyccruoHHbIE
[Momyuenne u koarynsaus TEXHOJIOTHH:
mo(oOHBIX 301eH (cTpocHHe MO3TOBOM MITYpM,
30JI€H, ONpeieNIeHNe TTopora KEHC-TeXHOJIOTHS,
KOaryJsun); TEXHOJIOTHUS
DNeKTpuYecKre CBOMCTBa CHUTYaI[IOHHOTO
JUCTIEPCHBIX CUCTEM aHau3a.
(anmexTpodopes, onpeneneHre
3eKTpOohOpETHICCKON
TIOIBMDKHOCTH 30J1€H).

7. YueOHO-MeTOAHYECKOE o0ecredeHne CaMOCTOSITeIbHOI padoThI

[lenbto camMOCTOSITENBHOM pabOThl CTYJIEHTOB SBIsieTCA: (POPMHUpPOBAHUE CIOCOOHOCTEH K
CaMOCTOSITEIbHOMY TIO3HAHUIO M OOYuYeHHIO, IOHMCKY JIUTEpaTyphl, 0000IIeHHI0, O(OPMIIEHHIO U
MIPE/ICTABICHUIO TIOJYYEHHBIX PE3YyJIbTaTOB, UX KPUTUUECKOMY aHAIN3Y, TIOMCKY HOBBIX U HEOPIUHAPHBIX
pEILIeHNI, apryMEHTUPOBAHHOMY OTCTaWBAHUIO CBOUX MPEIIOKEHUN, YMEHUH ITOATOTOBKH BBICTYIIIICHUH
Y BEJICHUS TUCKYCCHM.

CaMmocrosiTeibHasi padoTa CTyAeHTOB no aucuuiuinHe «KoJutouaHas XUMHsS» CIIOCOOCTBYET
0osee IyOOKOMY YCBOEHHIO M3y4yaeMoro Kypca, (pOpMHpPYeT HaBBIKH HCCIENOBATENbCKONH paboThI IO
npobiaemMaM 0e30MacHOCTH YesIoBeKa B cpejie OOMTaHMs, OPUEHTUPYET CTYJEHTa Ha YMEHHE MPUMEHSTh
MOJIy4YE€HHBIE TEOPETUUECKHNE 3HAHUSI Ha TPAKTUKE U MPOBOJUTCS B CIEAYIOLIUX BHUIAX:

e [IpopaboTka JIEKIIMOHHOTO MaTepuaa.

e [loaroroBka k 1a00paTOpHBIM paboTam.

e [IpopaGoTka u  KOHCHEKTHpPOBAHUE

CaMOCTOSITEJIbBHOMY U3Y4YECHHIO.

e [loaroroBka K ’K3aMeHYy.

TEM, PEKOMEHAOBAaHHBIX npenoaaBaTeyIicM K

Opranuszanusi CaMmoCTOATEIbHOI padoThI.

CamocTtosTenpHass paboTa cTyaeHTOB mno aucuuiminHe «KommowaHas Xumus)y BKITIOYAeT
BBITNIOJTHEHUE JOMAITHUX 33JaHUN K KaXXJI0My JIaDOpaTOPHOMY 3aHATHIO, K PYOEKHBIM TECTUPOBAHUSAM U
K UTOTOBOMY 3aueTy. 3a/laHus COIePKAT YCTHYIO MOATOTOBKY MO TEOPETUYECKUM BOMPOCAM, MOATOTOBKY
JOKJIAT0B K HGKOTOpLIM 3AHATHUSIM 110 BI)I6paHHOI\/’I NN Hp@)l.]'[O)KCHHOfI CTYJIGHTOM TEME.

JlocTynm K METOAMYECKUM MaTepuaiaM Jjs 00eCledeHUs CaMOCTOSTENbHON paboThl CTYIEHTOB
oOecrieunBaeT qucraduonHas mwomnaaka cucremMsl «KMOODLE.
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CamocTtosiTennbHas paboTa CTYIEHTOB, TPEAYCMOTPEHHAass y4eOHBIM IIJJaHOM, JOJDKHA
COOTBETCTBOBaTh 0OoJyiee TIyOOKOMY YCBOGHHIO H3y4aeMoro Kypca, (GOpMHUpPOBaTH HABBIKH
HCCIIeIOBATENILCKON PabOThl U OPUCHTUPOBATH CTYJCHTOB Ha YMEHUE MIPUMEHSITh TCOPETUUECKUE 3HAHUS
Ha MPaKTHKE.

3amanust s CaMOCTOATEIBHOW PabOTHI COCTABISIOTCS MO pa3jeliaM M TeMaMm, IO KOTOPHIM He
MPEeIyCMOTPEHbl ~ ayJUTOpHBIE  3aHsATHUs, JuUO0 Tpebdyercs JOMOJHUTEIBHO IMpopaboTarb U
MPOaHATM3UPOBATH PACCMATPUBAECMBIH MPEMNo1aBaTeIeM MaTeprall B 00beMe 3alIaHUPOBAHHBIX YacOB.

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

e  KOHCIIEKTUPOBAHHE MEPBOMCTOYHUKOB U JIPYrol y4eOHOM JTUTEPATYPHL;

e npopaboTka ydeOHOTO Marepuaia (110 KOHCIEKTaM JICKIIUH y4eOHOW M HaydHOH JUTepaTrype) u
MOJrOTOBKA JIOKJIA/I0OB HA CEMHHApax M MPAKTHUYECKUX 3aHATUAX, K YYaCTHIO B TEMaTUYECKUX
JTUCKYCCHSIX U JICTIOBBIX HT'PAX;

e paboTa ¢ HOPMATUBHBIMH JOKYMEHTAMH M 3aKOHOJATEJIbHOM 0a30il; mOUCK M 0030p HAy4YHBIX
myOIUKaAIUi U 3JIEKTPOHHBIX HCTOYHUKOB MH(OPMAILINU, TOJITOTOBKA 3aKJIF0OUEHUS TI0 0030DY;

e  peEIICHHUE 3a/1a4, BHIMOJTHCHHUE YIIPAKHCHHUIA,

e paboTa ¢ TeCTaMH M BOIIPOCAMHU JIJISi CAMOIIPOBEPKU;

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

CamocTtosTenbHas padoTa MOKHA HOCHTH CHCTEMAaTHYECKHIl XapakTep, ObITh MHTEPECHOW H
MIPUBJICKATEILHOM JIISI CTYICHTA.

Pe3ynbrarhl caMoCTOSTENbHON paboThl KOHTPOJIUPYIOTCS MpernojaBaTelieM U YYUTHIBAIOTCS MpU
aTTectaliuu  cryneHta (3k3ameH). [lpw 3TOM MPOBOMSATCSA: TECTUPOBAHHE, OSKCIPECC-ONMPOC HA
CEMHHAPCKUX M MPAKTUYECKUX 3aHITHUSIX, 3aCIYIINBAHHUE JJOKJIA0B, IPOBEPKA MMChMEHHBIX padoT U T.1.

CamocTtosiTennbHas padboTa CTyAeHTOB To aucnuiuinHe «KoymowgHas XHMHS» BKIIOYACT
BBITIOJTHEHUE JOMAITHUX 3aJaHUM K KaXKIOMY MPAKTUYECKOMY 3aHSATHIO. 3aJaHUs COJIEPKAT YCTHYIO
MOJITOTOBKY IO TEOPETHYECKHM BOIPOCaM, PEIICHHS TEMaTHYEeCKHX 3a7ad 10 pas3jeiiaM, MPOIHCH
1ab0paTOPHBIX 3aHITHIA.

CamocTtosTenpHas paboTa CTYACHTOB BKJIIOYACT BBIMOJIHCHHUE JOMAIHUX 33aJaHUN K KaXJIOMy
MPAKTUYECKOMY U J1a0OpaTOPHOMY 3aHATHIO. 3aJaHusl COAepkKaT KaK MUChbMEHHBIE BOIIPOCHI U 3a/1ayH,
TaK ¥ YCTHYIO TOJTOTOBKY IO TEOPETHYECCKHUM BompocaMm. J[Is MOATOTOBKHM K 3aHSATHUSM CTYJICHTHI
MOJIB3YIOTCA Y4eOHMKAaMU M Y4eOHBIMH TOCOOWSMHM, YKA3aHHBIMH B CIHUCKE PEKOMEHJIOBAaHHOM
JUTEPATYPHI, & TAK)KE UHTESPHET-UCTOUYHUKAMU. Bce MeToIMIecKie MaTepratbl IPEICTABICHBI B CHCTEME
nuctannroHHoro ooyuenus COI'Y.

BOHpOCBI n TEMBbI, OTBOAHMMBIC Ha BBIIIOJITHCHUC CaMOCTOSITETEHOM pa6OTLI 110 JUCHUIINIMHE, a TaK¥XKEC
KPUTEPUH OLICHUBAHUS 110 KaXKIOMY BHIY paOOThI cosiepkaTcs B paszeine 8 PIT/I.
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8. OueHo4YHBbIE CPeACTBA JJIsl TEKYIIEro KOHTPOJISI YCIIeBaeMOCTH, PYOe:KHOi aTTecTallMHl U
MPOMEKYTOYHOM aTTeCTAIMH 10 uToram ocsoeHust aucuuminnsl (IK-1, IK-2).
Buabl KoHTpOJIsA

PaGouas mporpamMma mnpeanosiaraeT TeKyLIUil, TPOMEXKYTOUYHBIH U MTOTOBBIM BUABI KOHTPOJS: OINpPOC,
MIPOBEPOYHBIE MUCEMEHHBIE PA0OTHI IO TEMaM; K3aMEH.
[IpoBepouHble MUCHEMEHHBIE PAOOTHI MPOBOAATCA BO BpEeMs MPAKTUUYECKUX 3aHATUN, [0 BOMpOCaM M3
MIepeyHs BOMPOCOB ISl MOATOTOBKH K 3K3aMeHY (CM. HUXKE).

Metoauka ¢popMHUpPOBaHHS Pe3yabTHPYIOLIEH OLEHKHU
MuHUMaJIbHOE KOJIMYECTBO OayuioB, KOTOPOE CTYIASHT MOXXET HaOpaTh B XOJ€ U3YYCHUS Kypca s
MOJIYYEHUS TOJIOXKUTEIIbHON OLIEHKH, — 56; MakcuManbHoe — 100. bamibl cki1aabIBalOTCS U3 CIEIYIOIINX
MOKa3aTesieil: 3a peryssipHble BBICTYIUICHUS Ha CEMUHAPCKUX 3aHATUSIX — JI0 25 0a/ioB 3a KaXKIblil
pyOex; 3a TecTUpoBaHHE — 70 25 0a/IOB HA KaXI0W pyOS)KHOW KOHTPOJBHOM; 10 60 OayutoB HA YCTHOM
OTBETE.

Tekymnii KOHTPOJIb 3HAHWKM MPOBOJMUTCS IMYTEM OLIEHKH BBINOJHEHUS MUCbMEHHBIX 3aJaHHN K
MPAKTUYECKUM U J1a00paTOPHBIM 3aHATHSIM, & TAKKE YCTHBIX OTBETOB HA MPAKTUUYECKUX 3aHATHUSAX.

OlLieHOYHBIE CPENCTBA JJIsi TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH, MPOMEXYTOYHOU aTTECTALMH IO
HWTOTaM OCBOCHHMS TUCITUIUIMHEL.

OueHUBaHUE CTYJEHTa B XOJI€ TEKYIIEro KOHTPOJS YCIIEBAEMOCTH OCYLIECTBIISIETCS UCXOIs U3
BBITIOJIHCHHS BCEX BUIOB CAMOCTOSITEILHON pabOTHI.

HIkana cooTBeTCTBUS NATHOAILHOM CHCTEMbI OLIEHUBAHNS ¢ KOJMYECTBOM HAOPAHHBIX
02JUI0B 110 HTOTaM TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

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

0—4 — «HeyOBIETBOPUTEIHHOY;

5-12 — «yAOBIETBOPHUTEIHHOY;

13-20 — «xopo1oy;

21-25 — «OTIAMYHOY.

PabGora Ha 1abOpaTOPHBIX 3aHATHUIX 0-10
(ycTHBIE  OTBETHI, YydYacTHe B  OIpoCE,
Jiasore).

BrimonHeHne KOHTPOJIBHBIX 3aJIaHUN, 0-15

caada oOpMIIEHHBIX J1a00paTOPHBIX paboT

Hroro tekymuii KOHTPOJIb 0-25

Pabouass mporpamMMa mnpeaycMaTpuBaeT MPOBEACHUE JIGKIMOHHBIX M JAOOPAaTOPHBIX 3aHATHH, a
TaK)Ke CJIEYIOIINE BUbI paboT: CaMOCTOSTENbHYIO padOTy CTYACHTOB I10 MOJArOTOBKE YCTHBIX JOKJIAJ0B U
00CyX/IeHUH 10 TeMaM JUCHMIUIMHBI - pabOTy B aKTUBHON M HHTEPAKTUBHON (opMax.
Pabouas nporpamma npezmnonaraer TEKyIui 1 MPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.
@®opmbl padoOThI: JEKIMH, YCTHBIE OMPOCHI, KOHTPOJIbHbIE pabOThl, CAMOCTOSTENIbHbBIE pabOTHI
(uTeHue nTuTEpaTypshl, padboTa B OMOINOTEKE, TUCKYCCUH).
Buabl koHTpoOJs: Tekymuid (Ha J1a0OpaTOPHBIX 3aHATUAX), MPOMEXKYTOUHBIA (MOIyJIbHOE
TECTUPOBAHNE), HTOTOBBIN (3a4eT B 6 CEMECTpE).
Texymmii KOHTPOJIb — 3TO HENIPEPHIBHO OCYLIECTBIIIEMbIII MOHUTOPUHT YPOBHSI YCBOEHUS 3HAHUMN
u (popmHupoBaHMS yYMEHUI W HaBBIKOB B TEUEHHE CeMecTpa WM ydeOHOro rojaa. Tekymuid KOHTPOJb
3HAHWH, YMEHUM M HAaBBIKOB CTYJEHTOB OCYILECTBIISICTCS B XOJA€ YUEOHBIX (ayIUTOPHBIX) 3aHATHH,
MIPOBOAMMBIX 10 PACIHCAHUIO.
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dopmMaM# TEKYIIETO KOHTPOJs BBICTYMAIOT Kopomkue (00 15 mum.) 3a0aHusi, BBHIIOTHSIEMBIC
CTYACHTaMHU B Hayaje JIEKIIUU C ENIbI0 MPOBEPKHU HAJIMYMSI 3HAaHUIM, HEOOXOAUMBIX JUIsl YCBOEHHUSI HOBOTO
MaTepuaia Wik B KOHIIE JIEKLIUU JIJIsl BBISICHEHHUS CTEIIEHN YCBOEHUS U3JI0KEHHOIO MaTepuaa.

Texyuuit KOHTPOJIb 3HAHUN MPOBOJUTCS MYTEM OLIEHKH BBIMOJIHEHHS] MUCHbMEHHBIX 3aJlaHUM K
IIPAKTUYECKUM 3aHATHUSIM, A TAKXKE YCTHBIX OTBETOB Ha IPAKTUUECKUX 3aHATHUSAX.

PyOexHbIil KOHTpPOJIb OCYIIECTBIsETCA MO Oojiee WM MEHEe CaMOCTOATENIbHBIM pas3fjesiaM —
y4eOHBIM MOJIYJSIM Kypca M IPOBOJAUTCS IO OKOHYAHMM HM3y4YeHHsI MaTephaia MOJIYJs B 3apaHee
YCTaHOBJICHHOE BpEMSI.

PyGexxHBIi KOHTPOJIb IPOBOIUTCS C LENBI0 ONPEACTICHNs] KaueCTBa YCBOCHUS MaTepHalia y4eOHOro
MoayJiA B 1IesioM. B TedeHue cemectpa NpoBOAUTCSA JBA TAKUX KOHTPOJIBHBIX MEPOIIPHUATUS MO rPpauKy.

[IpoBepka kauecTBa YCBOCHUS 3HAHUI OCYIIECTBIISIETCS HE TOJIBKO B YCTHOM, HO U B TIUCbMEHHOU
dopme. [IpoBenenue pa3Hbix 1o GopMe U 0 00bEMY YCTHBIX U MUCBMEHHBIX PabOT AUCHUILITMHUPYET
CTy/IeHTa, AT MPENoJaBaTeIi0 OCHOBAHUS I OObEKTUBHOW OIEHKHM 3HAHUN Ka)KIO0Tro CTYACHTA MPU
BBIBEJICHUM CyMMAapHOTro 0ajia, MO3BOJISIET CTYJEHTY IPEICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHMII 110
IPeIMETY, YBHJIETh CBOM CUJIBHBIC U CJIA0BIE CTOPOHBI, YTOOBI YUECTh UX MPH MOATOTOBKE K 3a4ETy.

Buibl TekyIiero KOHTPOJIs:

a) yCTHBIN ()POHTATBHBIN MM WHAMBHIYATBHBIH OMPOC;

0) MUChbMEHHAsI CAMOCTOSATENIbHAs paboTa;

B) YCTHOE M3JIO’KEHHUE COJICPIKAHHS TPOYUTAHHOTO B paMKaX CaMOCTOSITEIbHOW padoTHI;
') YCTHOE BBICTYILIEHUE TI0 TEME O0CYXKIACHHUS.

IIpoMeXkyTOYHEIN KOHTPOJIb

JucuumnnuHa pa3duta Ha MOAYJIHM, KOTOpPbIE MPEACTABISAIOT COOOM JIOTMYECKU 3aBEpIICHHBIE
yacTd pabodell MporpaMMbl Kypca M SBISIOTCS T€M KOMIUIEKCOM 3HAaHHM W YMEHHH, KOTOpbIC
MOJJIEKAT KOHTPOJIIO.

KoHTposib ocBoeHust MOJTyJiel BKIIIOUAET B C€0sI BBINOJIHEHHUE MMCbMEHHBIX KOHTPOJIBHBIX padoT,
MPEeyCMOTPEHHBIX paboyeil MPorpaMMoil TUCIUTUIHHEIL.

B koHue cemectpa NpOBOAMTCS KOHTPOJIBHOE MEPOIPHUSTHE, BKIIOYAIOLIEE KOHTPOJIb
MOCIIEAHETO MOJYJIS AJIsl BCEX CTYACHTOB M KOHTPOJIb, KOTOPBINA MPOXOAAT 0053aTeIbHO T€ CTYACHTHI,
KOTOpbIE UMEIOT 3aJ0JDKEHHOCTh 110 MPOILIbIM MOIYJSAM, a TAaKKe T€, KTO JKEJIaeT YJIy4dlIUTh CBOMU
PEUTHUHT.

[IpoMexyTOUHBII KOHTPOJIb OCYILIECTBISETCS 10 OAJUTbHO-PEUTUHIOBON CHUCTEME.

Metoauka ¢popMUpOBaHHs pe3yabTHPYIOLIEH OLEHKHU
Hrorosas OLeHKa CKIAIbIBACTCS KaK CPEIHEB3BEILIEHHAs I10 PE3YJbTaTaM BCEX OLEHUBAEMBIX
paboT Ha MPOTSKEHUU CEMECTPa, KyJla BXOJAT MOCEIIEeHNE JIEKUNN U 1a00paTOPHBIX 3aHITUM, OTBETHI
U JIOTIOJTHEHUs Ha JaOOpaTOPHBIX 3aHATHUSAX, KOHTPOJIbHbIE paOOThl (KOHTPOJIbHBIE CPe3bl MO0 UTOTaM
MOJIYJIs).

IIpoMeKYyTOYHBI KOHTPOJbL - WTOrOBas OLEHKA 3HAHUM CTYAEHTA, OCYLIECTBIISETCA I10
HAaKONUTEJIbHON CHCTEME CYMMHpPOBaHUEM OaJlIOB, MOJIYYEHHBIX B MPOIECCE TEKYIIEro W pyOeHOro
KOHTpOJIA.

dDopMa IPOMEKYTOUHOTO KOHTPOJIS — 3a4eT.

[IpoBeneHNE TEKYILIEro U MPOMEXYTOYHOIO KOHTPOJIA 10 JUCLUIIINHE OCYILIECTBIIAETCS B COOTBETCTBUU
¢ Monosxennem COI'Y !

BajjabHasi cTpyKTYypa olleHKH

Dopma kormpoJis Maxe. kon-
P P BO 0aJIJIOB
Tekyias olieHKa CTyJIeHTa B T€UEHUE 1-8 Heeam COCTOUT U3: 25

! Tlonoxenne 0 TeKylem KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOYHOW aTTECTAlMM OOYYAIOIMXCS 10 00Pa30BATEIbHBIM
IporpamMmam BBICIIET0 00pa3oBaHUsI — MporpaMmamM OakajiaBpuaTta, Maructparypsl u crenuanurera B COI'Y.(B mocnennei
penaxuuu ot 08.07.20 1. IIp.Ne 173)
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* BrimoHeHus 3a1aHni Ha MPAKTHYECKUX 3aHATUSIX 10
¢ BrirmoaHeHN JOMAITHUX 3aJaHnui 5

* CaMOCTOSTEIIbHBIX padoT 10
1-51 pyOerxHas mucbMeHHasi KOHTPOJIbHAS paboTa 25
Tekyiast onieHka cTyieHTa B TeueHue 10-15 Heipenu COCTOUT u3: 25
* BpIOJIHEHYS 3a/JaHUI HA TPAKTHYECKUX 3aHATHIX 10
¢ BrimoaHeHNs JOMAaNIHUX 3aJaHnui 5

* CaMOCTOSTEIIbHBIX padoT 10
2-51 pyOe)XHasi MICbMEHHAast KOHTPOJIbHAas paboTa 25
HToro 100

MeTtoauka GOPMUPOBAHMS Pe3yJIbTHPYIOLIEH OLEHKH 2

B xozie Tekymiero kKoHTposis cTyeHThl MoryT Hadpars 0-100 6aios:

1 —s1 pyOexkHasI aTTeCTAlMA -MAKCHMAJIbHO 50 0a/1710B; U3 HUX:

Or 0 mo 25 GamnoB (pyOekHas aTrecranus) — TecTHUpoBaHWe B IieHTpe TectupoBanus COI'Y wim
VKa3bIBACTCS WCIONb3yeMass TpH W3YYCHUM JAHHOM JUCHHMIUIMHBI Qopma (muchMeHHas padora,
KOJIJIOKBHYM, 3CCE€ U T.11.);

Or 0 no 25 OGamuioB(Tekyuias OIEHKa) — akTHBHasg paboTa 3a JaHHbBIM IEpUOJ Ha CEMHHAPCKUX
(MpaKTUYECKUX ) 3aHATUSIX

2-51 pyOeKHASI ATTECTAIMSA — MAKCHMAJILHO 50 0a/JI0B; U3 HUX:

Ot 0 110 25 GannoB(pyOeskHas arTecTalus) — TeCTHpOBaHUE B ieHTpe TectupoBanus COI'Y;

Ot 0 10 25 GansioB (TeKylas OlIEHKA)— aKTUBHAs padoTa 3a JaHHbIM [EpUol Ha CEMUHAPCKUX
(MpaKTUYECKUX ) 3aHATUSIX

IIpomeKyTOUHBIN KOHTPOJIb:

Jlas 3x3aMeHa:

3a yCTHBIN OTBET Ha 9K3aMeHEe CTyAeHT noiydaet 0-50 6aos.

CTyneHThl, MOJNyYUBIIUE B XOJE TEKYIIEro M pyOekXHOro KOHTpois 56-100 GaioB aBTOMaTHYECKH
MOJTy4aroT « IK3aMEH».

PesynbTupyromas oreHka ckiaasiBaetcs 1no coorserctBytomieii BPC popmye.

IIxkaja UTOroBO#M aKaAEMUYECKOH YCIIEBAEMOCTH CTY/ACHTOB 110 JUCHHUILINHE

Cucrema ouenok COI'Y
Cymma 6annoB Hazpanue HUucnoBon 5KBUBAJICHT
86 - 100 OTJINYHO 5
71-85 XOpOIIIO 4
56-70 YIIOBJIETBOPUTEIBHO 3

2B coorserctu ¢ Ionoxennem o BPC orenuBanus 00y4aronmxcs O4HOM GOPMBI 110 06pPa30BaATENLHBIM TPOrPAMMaM
BBICIIEro 00pa3oBaHust — porpamMmaM Oakanaspuara u crierpanutera B @T'bOY BO COT'Y (ot 05.03.2018 ., p.Ne 47)
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IMepeyennb KOHTPOJILHBIX Bonpocos k 3k3ameny (IK-1, ITK-2)

1. OcHoBHBIE 3a7a4M KOJUIOMOHOM XUMHH. KoJHMYeCTBEHHasi XapaKTEPUCTHKA JHUCIEPCHBIX CHCTEM.
Knaccuduxkarms mo pazMepy 9acTul (JUCTIEPCHOCTH).

2. Peonornyeckue cBoicTBa CBOOOHOAMCIICPCHBIX CUCTEM. Y paBHeHHS HbproTOHA 1 DWHIITEHHA.

3. YtoOsI BbI3BaTh Koaryisiimio 10 mz 3015 ruapokeuaa xenesa (I11), B kakxaoM cirydae moTpedoBaioch MPHIHTS:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa NazS0s 1 13,5 mn 0,001 1 pactopa Ks[Fe (CN)s]. Onpenenute
3HAK 3apsifia YacTHUI] 30JI1 ¥ BEIYUCIUTE MOPOT KOATYJISIMN KaXKI0T0 JIEKTPOIIHTA.

4. Knaccudukanus AUCIEPCHBIX CHCTEM II0 arperaTHOMY COCTOSHHIO (Da3, TI0 B3aUMOACHCTBHUIO MEXKIY YaCTHIIAMHU
TUCTIEPCHOM (ha3, 10 CTETICHH B3aNMOACHCTBHUS AUCTIEPCHOM (ha3bl C MUCIIEPCHOM CPeIoi.

5. Kunernka 6picTpoii koarymsiuu. Teopus CMOITyXOBCKOTO.

6. BnusiHue KOHIEHTpaIMY, TEMIIEPATyphI U 3JIEKTPOIUTOB Ha 3aCTyJHEBaHUE KeJIaTHHA.

7. O0mas xapakTepUCTHKA KOJUIOUIHBIX CUCTEM M METOMBI UX MOTY4YEHHUSL.

8 ObpazoBanne THOPOOHBIX TUCTIEPCHBIX CUCTEM IIPH TUCIIEPTHPOBAHNH; TIPOIIECCHI TUCTIEPTUPOBAHUS B TIPUPOJIC
U TEXHUKE.

9. KakoB MexaHH3M cTaOWIM3allUU dMYJIbCUI MOBEPXHOCTHO-aKTUBHBIMH BellecTBaMu? Paz0epure Ha mpumepe
SMYJIbCHUIl TUIA M/B B IPUCYTCTBUM IMYJIBIaToOpa 0JieaTa HaTPHSL.

10.IloBepXHOCTHOE HATSDKEHHE OOHOKOMIIOHEHTHBIX JKUAKOCTEH. JUCEepCHOHHBIE W HEIUCIIEPCUOHHBIE
B3auMmoJeiicTBus. PaboTa korezuu.

11. Crabunmsanms smynscuil u odpamenue ¢as. [Ipuanun nogdopa smynsraropos. KoameceHwst.

12. Kakoe sBreHME Ha3bIBAETCS TUKCOTpomnuen? B KakmxX KOJIOMIHBIX cucTeMax OHO Habmomaercsa? llpm kakmx
ycIoBusX?

13. Crpoenne Munemisl THAPOPOOHOTO 305s. BrnusHHE KOHIEHTpAaMH W TPUPOJBI  DIIEKTPOJIUTA
(mamuddhepertHsie 1 HenHAUGGEPEHTHBIC IIEKTPOIUTHI) HA BEIMYMHY U 3HAK 3aps/ia KOJUIOWIHBIX YacTHIIL.

14. MeTonbl n3MepeHHsl MOBEPXHOCTHOTO HATSDKEHHS U CBOOOIHOW TTOBEPXHOCTHOM YHEPTUH TBEPBIX TeEIl.

15. [osicHuTe MexaHU3M CONFOOMIM3aUK. [ 1€ B IpaKTHKE UCTIONB3YIOT 3TO sIBIICHHE?

16. 3aBUCHUMOCTb MOBEPXHOCTHOIO HATSKEHUS BOJHBIX pacTBOpoB OT KoHUeHTpauuu ITAB. IToBepxnocTtHas
akTUBHOCTB. YpaBHeHHe LlIumkosckoro. [IpaBuna [rokmo-Tpayoe.

17. CenquMeHTaIMOHHAS U arperaTuBHasi yCTOWYMBOCTD AUCTIEPCHBIX CHCTEM.

18. Hammmwure Qopmyrry MHUIEIITB 30018 Hoauga cepedpa, MOIYYSHHOTO TPH B3aMMOACHCTBHU Pa30aBIEHHOTO
pacTBOpa ioanuaa Kanus U u30bITKa HUTparTa cepedpa. Kakos 3apsn Oyxet umets rpanymna?

19. Brusaue wHmudepeHTHBIX U HeWMHAU((OEPEHTHBIX DIEKTPOIUTOB HA JIIEKTPOKUHETHUECKUHA IMOTEHIIAA.
Crpoenue mutiet TuapodhoOHBIX 30JIeH.

20. ®akTopbl arperaTUBHOM YCTOMYMBOCTH AUCIIEPCHBIX CUCTEM.

21. Hanmmwure GopMyiy MHIEIUTBI 305151 OpoMuia cepedpa, MOIMydeHHOTO NPU B3aWMOJEHCTBUH pa30aBIEHHOTO
pacTBOpa HUTpaTa cepedpa u30bITKOM Opomuia HaTpusi. KakoB 3apsj Oyaer uMeTh rpanyJa?

22. YCcTOMYMBOCTD U KOATYJISIUS KOJJIOUAHBIX CUCTEM. B3auMHas Koaryssiius 30J1eu.

23. ToHKUE IUIEHKU: IEHHBIE U AMYJbCcHOHHBIE. [Ipupoaa ycToitunBocTu.

24, 3onb Woauma cepedpa noayueH podasnenuem k 20 vz 0,01 H pactBopa Homuaa kanus, 28 mz 0,005 H pacTBopa
HuTpara cepeOpa. Hamummure ¢dopmyny MULEIUIBI MOIYYEHHOIO 30Js1 U OIpPEACIUTE HANpaBlICHUE JIBUKEHUS
rpaHyJbl 3001 Hoauaa cepedpa mpu auieKTpodopese.

25. Teopus ycTouuBOCTH 1 Koaryisimu kojutonsoB (I'.dpeiimmuxa, I.Mromiepa, Teopust JJIDO).

26. Tonkre TIeHKU: IEHHBIE U AMYJIbCHOHHBIE. [Iprposa ycToiunBocTH.

27. Hanummure ¢opMyny MuLemisl cyibpaTra Oapus, MMOJYyYEHHOTO CIMBAaHMEM OJWHAKOBOTO 00bEMa CHUIIBHO
pa30aBIeHHOrO PacTBOpa XJopuaa 6apusi 1 MeHee pa30aBICHHOTO PACTBOPA CEPHOI KHCIIOTHI.

28. ACopOIMOHHOE MMOHMKEHUE MPOYHOCTH TBepabix Ten (3ddekr Pebunpepa). OcHOBHBIE (HOPMBI MPOSBICHUS
addexTa.

29. Oco0eHHOCTH ONTHYECKUX CBOMCTB AUCHEPCHBIX cucTeM. ONTHYECKUE METOABI aHAIIN3a TUCTIEPCHOCTH.

30. OObBsicHNTE MexXaHW3M HaOyXaHWs ¥ pacTBOPEHHUS TOJIMMEPOB Ha TpuUMepe Kaydyka. YTo Takoe
M30MPaTEIbHOCT Mpoliecca Ha0yxaHus?

31. OrnmuuTenbHble OCOOCHHOCTH PACTBOPOB IONHMEPOB M KOJUIOMIOB. SIBJICHHWE aHOMAaJIbHOW BS3KOCTH
pacTBOPOB BBICOKOIIOJIMMEPOB, YEM OHO BBI3BAHO?

32. CenumMeHTaOHHO-IU (P Py3nOHHOE paBHOBECHE, OTIPEIEICHNE Yrciaa ABOTaapo.

33. BausHue KOHLEHTpPALMM, TEMIEpaTyphl U 3JEKTPOJIUTOB Ha 3acTyAHEBaHHE kenartuHa. [louemy cryanm —
3JIACTHYHEBIE, a TeJIN — XpYIKue?
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34. TepmomuHamuka azacopomwmm. BeBom ypaBHeHuss [nb60ca. [loBepXHOCTHO-aKTHBHBIE M IIOBEPXHOCTHO-
WHAKTHUBHBIE BEIIECTBA.

35. Knaccudukauus n Metoasl nonyyenus reneil. [Ipuseaure npumepsl. CTyHH.

36. Iloporu koarymisiiuu 3JIEKTPOJIUTOB AJISI HEKOTOPOro Tuapo30is paBHBL: Cnanos = 300 mmons/n, Cugcrr= 12,5
mmoav/n, Cnazsos = = 147,5 mmonwv/n, Caiciz = 0,17 mmonwv/n. Kakoit 3apsig HecyT 4acTUIIBI 3071517

37. Aspozomn. Kitaccudukartus. aeKTpuiaecKue CBOMCTBa a3po3oiiei. [IpakTuiaeckoe HCIonp30BaHue.

38. KonnuecTBeHHBIE XapaKTEPUCTHKH AUCTIEPCHOCTH: AUCIIEPCHOCTD, PaluyC KPUBU3HBI, YIEIbHAS TOBEPXHOCTD.
[TonsTHe 0 MTMOGMIBHBIX B THOPOOHBIX TUCTICPCHBIX CHCTEMAX.

39. YUto0sI Be3BaTh Koaryssiiuio 10 i 30515 ruapokcuaa xeinesa (111), B kakmaom ciiydae moTpe6oBaioch MPUITHTh:
7,6 mn 2 u pactBopa NaCl, 11 mz 0,01 H pactBopa Na,S0s u 13,5 mz 0,001 H pacTtBopa Ks[Fe (CN)s].
Omnpenenute 3HaK 3apsiia YACTUI] 30J1 U BBIYHCIUTE MOPOT KOATYJISIMN KaXKI0T0 3JCKTPOJIHTA.

40. Mncddyszus B kommonaaex cuctemax. Csa3p kodddurmenta quddy3nn ¢ pasMepoM JacTHIl.

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

42. 3onp Opomuza cepedpa moyydeH peakiueit aporiHoro oomena 16 mz 0,005 H pactBopa HuTpata cepebpa u 40
mn 0,0025 H pactBopa O6pomuna kanus. Kakoit u3 aByx anekrponuroB — MgS0s nn K3[Fe(CN)g] — Oymet umetsb
00BN TOPOT KOATYIISIIIHAN ISl TIOTYYISHHOTO 3071517

43. Tlensl. [Tomyyenue u ctpoenue. Y cTOMUMBOCTH MeH. OCHOBHBIE TPUMEHEHUSI.

44. Teopus yCTOMYMBOCTH U KOATYISAIUN THAPOPOOHBIX KOJITOUIOB PACTBOPAMH AJIEKTPOIUTOB.

45. Kak pacrmonoxarcs IOpOTH KOAryJsiuu B Me-9k6/1 B psimy pactBopoB coneit AlCls, MgS04, NaH2P04 moast
OTPHLATEIHLHO 3apsHKEHHOTO 307151 JUOKCHAa KpeMHust? JlaiiTe moscHeHusI.

46. DIEKTPOKUHETUYECKHUE SIBJICHUS. DIIEKTPO(Ope3 U 3JIEKTPOOCMOC.

47. CenumenTtanus. CeIMMEHTALMOHHBIA aHaIU3 cycrneH3uid. YpaBHeHue CTOKca-DHIITEHHA.

48. lan 30mb rugpokcuna xeineza (1) u 3omb cynbduna cypembr (1), s koaryasinuu 3TuX 3051ei MPUMEHUIN
pacTBOPBI OJMHAKOBOW HOpPMalbHOM KOHIEHTparmu ciaeayromux coiei: Ca(N0s)2, AlCls, NaxS0s u K3[Fe(CN)s].
Kaxoro pactBopa moTpe©oBaIOCh Il KOATYISIIIANA KaXXI0TO U3 30JIel HAaNMEHbIIIee U HanOOJbIlee KOINIeCTBO?
49. Munemioo0pa3oBaHUe B BOJHBIX U HEBOJHBIX cpenax. TepMoanHaMiuKa MUIIEIUI000pa30BaHNS.

50. CtpykTypooOpazoBaHue B TUCTIEPCHBIX cucTeMax. OCHOBHBIC THITBI CTPYKTYP.

51. Kak pacnosoxarcs MOpoTH KOaryJsiliuu B me-3x6/1 B psaxy pactBopos coisieii NaCl, AlCls, Na S0s, NaH2P0.
Jutst 305151 TuApokcua xxenesa (I11), momydenHoro metomom runpoimn3a? Jaiite mosicHeHusI.

52. MeTo/ibI MOTYYeHUS M OYUCTKU JUCTIEPCHBIX cucTeM. [lomydenue 30eit METOIOM MEeNTH3AIUH.

53. MomnekynspHO-KHHETUYECKHUE CBONCTBA KOJUIOMIHBIX CHCTEM.

54. 3omp Opomuma cepedpa momydeH peakiueit apoiiHoro ooMena 20 mz 0,005 H pacTBopa HuUTpaTta cepedpa u 20
mn 0,0025 H pactBopa Opomuaa kamus. Hamummre ¢opMyiny MHIEIUTBI TTOJYYEHHOTO 30JIs1 W OIPENIEIHTe
HaIpaBJieHUE JBHKCHUS IpaHyJIbl OpoMuia cepedpa mpu 3eKTpodopese.

55. OoOpazoBanue JIHOGOOHBIX UCIEPCHBIX CHUCTEM TIPU TUCHEPTHPOBAHHUU; KOHIESHCHUPOBAHWH. lIpuUMepsl.
CTpoeHue MHIIEIUTBI KOJUTOUTHOW YaCTHUIIBL.

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

57. Hanummure ypaBHEHUS peaKUUi, BbIpaXXarOlUX MPOIIECCHI, MPOUCXOISIINE MPU MOTYUYESHUH 30151 TUAPOKCUAA
xenesa (I1I) meTogom runponmsa. M300pasure cTpoeHNEe MUIIEIUTBI TAHHOTO 30JI5.
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TecTbl K py0eKHOI aTTeCTAMOHHOH KOHTPOJILHOM padoTe Mo TUCHUILIMHE
«Koanougnas xumus» (o6pasuni) (ITK-1)

TECTbI U 3ATAYHN
nepBoii py0exkHOii aTTeCTAHOHHON MMCHMEHHOH KOHTPOJILHOMH padoThl
Tema «IloBepXHOCTHbBIE ABJIEHUS)
[To xakomy mpu3HaKy KJIACCU(QUIUPYIOT JUCICPCHBIC CHCTEMBbI Ha YILTPAIUCICPCHBIC, MUKPOTCTEPOTCHHBIC H
rpy0oancCIIepCHBIE:
10 CTETNEeHH TUCTIEPCHOCTH;
0 arperaTHOMY COCTOSIHHIO TUCTICPCHOM (ha3bl M JUCTICPCUOHHON CPEIbI;
0 B3aMMOJICHCTBHIO TUCTIEPCHOM (ha3bl U JUCTICPCHOHHON CPEIIbl;
10 B3aMMOJCHCTBHIO YaCTHI] TUCIIEPCHOM (Da3bI

[To xkakoMy pU3HAKY KIACCH(PULIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha THOQHUIBHBIE U THO()OOHBIE:
IO CTETIEHH JUCIIEPCHOCTH;

II0 arperaTHOMY COCTOSIHUIO AUCIEPCHOM (ha3bl U TUCTIEPCHOHHON CPeabl;

MO B3aUMOJICHCTBUIO TUCTIEPCHON (ha3bl U TUCTIEPCUOHHON CPE/IbI;

IO B3aMMOJICHCTBHIO YaCTHI] AUCTIEPCHOM (paz3pl

o xakoMy pU3HAKY KIACCU(PHUIUPYIOT AUCIICPCHBIE CUCTEMBI Ha CBOOOHO- U CBSI3HOAMCIIEPCHBIE:
10 CTETIEHU JUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO AUCIEPCHOH (ha3bl U TUCTIEPCHOHHON CPeabl;

MO B3aUMOJICHCTBUIO TUCTIEPCHON (ha3bl U TUCTIEPCUOHHON CPE/IbI;

M0 B3aUMOJICHCTBHUIO YaCTHUII JUCTIEPCHON (a3bl

Kaxkoii pa3mep UMEIOT YaCTULBI B MUKPOT€TEPOT€HHBIX CHCTEMAX ?
107 -10° m;

105-10% m;

10°-107 m;

10°

KOJ'IJ'IOI/II[HBIG pacTBOPbI OTJIMYAIOTCA OT MCTUHHBIX CICAYIOIIUMHA 0COOEHHOCTSIMU: a) oueHp ci1abo BBIPpAYKCHBI
KOJUIMTaTUBHBIE CBOHCTBa, 0)  3HAYMTENBHO BBIIIE CKOPOCTh Au(Py3un pacTBOPEHHOTO BEIISCTBA; B)
PACTBOPEHHOE BEILECTBO Pa3Apo0JICHO 0 MOJIEKYJ (MOHOB); T') YaCTHIIbI KOJUIOMIHO-PACTBOPEHHOI'O BEIECTBA
CIIOCOOHBI MNPOHUKATL YCPE3 YIbTPATOHKOIIOPHUCTHIC M€M6paHLI; ):[) SIBIIAIOTCA  ONTUYCCKU HCOAHOPOAHBIMHU
(paCCeI/IBaIOI]_II/IMI/I CBeT) cpeaaMu; e) BCC KOJUIOMIHBIC PACTBOPLI ABJIAOTCSA TECPMOANHAMUYCCKU HGYCTOﬁQHBBIMH
HepaBHOBeCHBIMI/I CUCTECMaMU. KaKI/Ie yTBep)K):[eHI/IH ABJIIAKOTCA HpaBI/IHBHI)IMI/I?

1) BI'B;

2) ALl

3) BI'A;

4) AT

Tema: «aekTpHYeCKHE CBOICTBA JUCIIEPCHBIX CHCTEM»
3omp  Agl momyuen BzaumopeiictBueM AgNOs; wu Kl npm  wu3detke  KIl.  Kakoit won Oyner
MTOTEHLIUAIOONPEAETIAIOIINM?
Ag*;
I~
K*;
NOsf.

[Ipu momydenunn smysnbcuii Thma "Maciao B BoJe" B KadecTBE CTaOMIM3aTOPOB HCHOIB30BAHBI THAPOXIOPHU]
nojenunammonns .KakoB 3Hak 3apsnia kamnennb?

MIOJIO>KUTENBHBI;

OTpULIATEIBHBIN;

HET 3apsiza.

K kakomy anekTpoy OyIyT mepemMemarbcsi MaKpOMOJIEKYJIbl Oellka B KUCIon cpene?
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K KaToxy;
K aHOLLY;
He OyIqyT mepeMeraThes.

Ilpm cuHTe3e maTekca TMONUCTUPOJAa B KadeCcTBE CTAOMIM3aTOpa WCIOIB30BAIHM JOACHMICYIb(GAT HATpHS
C12H250S03Na. Kakoti oH OyeT NOTeHIHATONPE SIS IONINM?

Na*;

Ci2H2507;

C12H2508037.

I'unpozons cynbduaa wmemmbska (III) momyuen mnpomyckaHmeM U30BITKa CEpOBOIOpOJA Yepe3 pPacTBOP
MBIIIBSIKOBUCTOM KHCIOTHI: 2 H3ASO3 + 3 HoS = AsySs + 6 Ho0. 3apsin wacTun Oynet

MOJIOKHUTENbHBIN (BCIeACTBUE aacopOiiu nonos HY);

OTpHIIATENbHBIN (BCIIEACTBHE aacopOuuu noHoB HS");

3aps OTCYTCTBYeT.

I'mapozons xnopuna sxenesa (III) momyuen runponusom FeCls nmpu xumsyenun pactBopa: FeCls + 3 H:O —
Fe(OH); + 3 HCI. B pesynbrate o0Opa3yercsi MUIEIIa, CTPOCHHE KOTOPOH MOYXHO BBIPAa3UTh (OPMYIIOW
{m[Fe(OH);] nFeO+ (n-x)ClI'} XxCI. VYkaxuTe COCTaBISIONIME YaCTH MHIEIUIBL 1)IApO MHIECIUIBL, 2)
MIOTEHITHANONPENCIISIONINE WOHBI, 3) MPOTUBOMOHBI OT YACTHIIBI JO TPAHUIIBl CKOJNBXKEHUS; 4) MPOTUBOHOHEI
muddysuoit vactu JIDC. a) m[Fe(OH)s]; 6) XCI; B) (n-X)CI ) nFeO* . Ykaxkute npaBwiIbHbIC BAPHAHTHI OTBETA!
16; 2a; 3r; 4B

la; 2r; 3B; 46

Ir; 2a 3B 46

IManmpozons nonuaa cepedpa momyder mo peakuuu: AGNOsz+ Kl = Agl + KNOs B mpucyrcteun u36bitka AGNOs .
VYkaxuTe MpaBHIbHYIO (POPMYITY MHILIEIIIBI 30715

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

{m[Agl] nI~ (n - X)K*}**+ xK*

{m[Agl] n NOs(n - X)Ag+ }*" - xAg"

JucnepcHOCTh SBISIETCS OCHOBHON XapaKTEPUCTUKON AUCIIEPCHON CUCTEMBI U MEPOI:
MPO3PaYHOCTH BEILIECTBA;

pa3apoOJICHHOCTH BEIIECTRA;

MYTHOCTH CHUCTEMBI;

ciunanus Gpa3 CUCTEMBI

XapaKTepUCTHKOW CTEIICHU Pa3IpO0JIEHHOCTH BEIIECTRBA CIYKUT BEJIUIHHA
MIOBEPXHOCTHOM 3HEPIHy;

SHTPOITUU CUCTEMBI;

YJEIbHON TOBEPXHOCTH;

CBSI3aHHOM SHEPTUU CUCTEMBI

Pa3meps1 gacTuIl KOJUTOUAHO-TUCTIEPCHBIX CHCTEM (301eH)

103 - 10° m;

104 -107 m;

menee 107 m;

107-10°m

CBolicTBa KOJJIOMIHBIX CUCTEM:

HETIPO3payvHbIE, OTPAKAIOT CBET;

MIPO3pavHbIe, HEOMAIECIIPYIOIITHE;

CTaperoT BO BPEMEHH;

MPO3PAUHBIE ONAJIECIUPYIOLIUE — PACCEUBAIOT CBET, AAIOT KOHYC TuHOas;
YCTOWYNBEIE KHHETUYIECKU;

TeTEPOTCHHBIE

HCHBI, ra30BbIC OMYJIbCUH 10 arp€raTHOMY COCTOSHUIO (1)33 CHUCTEMbI OTHOCATCA K THUITY:
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XK/T;
T/T;
I/K;
K/K;
T/T

[ToBepXHOCTHO-aKTUBHBIMH BEIIECTBAMHU HA3bIBAIOT BEIIECTBA, PACTBOPEHHE KOTOPBIX BBI3HIBAET
MOBBIIIEHHE IOBEPXHOCTHOT'O HATSKEHHUS JKUIKOCTEH;

KOAaryJIsiLIAIO 30JIeH;

yBeJIn4eHHe MMOBEPXHOCTH pasjena (das;

MOHMKEHHUE MTOBEPXHOCTHOTO HATSDKEHHS Ha TpaHuIe paszaena ¢as

VY anuHeHue MOJIEKYJIbI TOBEPXHOCTHO-aKTHBHOTO BEIIECTBa Ha oaHy rpymnmny — CHo-
YMEHBILAET MOBEPXHOCTHYIO aKTUBHOCTH B 10 pas;

HE BJIMSET Ha OBEPXHOCTHOE HATSKCHNUE CHCTEMBI;

YBEIMYMBAET MOBEPXHOCTHYIO aKTUBHOCTH B 3-3,5 pasa;

YBEJIMYUBAET TOBEPXHOCTHYIO aKTUBHOCTH B 5 pa3

KauecTtBennoe npaBuino Pebunaepa; uem O60bie pa3HOCTH MOJSIPHOCTEH (a3, Tem;
crnabee NOBEPXHOCTHOE HATSKEHUE Ha IPaHUIIE UX pasJiena;

OosbllIe yaeIbHAs IOBEPXHOCTH pasjena (as;

CHJIbHEE MOBEPXHOCTHOE HATSDKEHUE Ha TPAHUIIE MX pa3Jiela;

cuJIbHee paccioeHue (a3 TUCIEePCHOM CUCTEMBI

[ToBepxHOCTHOE HATSDKEHHE )KUIKOCTEH C YBEIMUEHUEM TEMIIEPATYPbI
HE U3MEHSeTCS;

yBEJINYUBAETCS

0CTaeTCsl MOCTOSHHBIM;

YMEHBIIIAETCS

JlexkapCTBEHHBIC AMYJIBCHH, MOJIOKO TI0 arperaTHOMY COCTOSIHUIO (ha3 CUCTEMBI OTHOCSATCS K THITY:
KK

T/ XK

K/T

r/T

CucTeMsl, B KOTOPBIX CHIIBHO BBIPAXKCHO B3aMMOJICHCTBUE YacTHUI] TUCTIEPCHON (a3bl C paCTBOPUTEIEM
Ha3bIBAIOTCS

nHAn(QGEpEeHTHBIMU

THIPOPOOHBIMH

JIMO(DHUITBHBIMU

CBSI3HO-AUCTIEPCHBIMH

Kputnueckast koHueHTpanus muneiniooopazoBanus (KKM) skcriepuMeHTaNbHO ONpeenseTcs Mo N3yYeHUIo
3aBUCHMOCTH

MOBEPXHOCTHOr'O HATSKEHUS OT KOHUeHTpauuu [TAB

MTOBEPXHOCTHOTO HATSDKEHUS OT TEMIIePaTyphl

koHueHTpaiuu [IAB oT yaenbHON OBepXHOCTH pa3jeia (a3

koHueHTpauuu [TAB ot TemnepaTypsbl

YKaxuTe MPaBUIIbHOE YpaBHEHHUE, CBA3BIBAIOIICE IOBEPXHOCTHOE HATSDKEHUE O CO CBOOOHOM MOBEPXHOCTHOM
sHeprueii [ mo6ca G:

a)G:E

S
6) G, =S
B) G=0c+8S
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r)G=0-S
n) G =0S

Kaxkoe BemiecTBo ciemyer 100aBUTh K BOJIE, YUTOObI HOBEPXHOCTHOE HATSKEHUE MOTYYEHHOTO PAacTBOPA 0Ka3alloCh
0oJIbIIIe, 9eM Y BOJIBI?

MOBEPXHOCTHO-UHAKTHBHOE

MHOT'0ATOMHBIE CITUPTHI

MOBEPXHOCTHO-HEAKTHBHOE

MOBEPXHOCTHO-aKTHBHOE

BemiecTBa ¢ KakuM CTpOeHHEM MOJIEKYJ OyayT 00JaiaTh MOBEPXHOCTHO-AKTUBHBIMHU CBOMCTBaMU?
TUAPOGUILHBIC

oJIeo(hUIIHHBIC

nuQuIbHEIE

ruapodoOHbIe

CMMETPUYHBIC

B kaknx KOoOpAuHaTax CTPOUTCA U30TCPMaA NOBEPXHOCTHOI'O HATAXKCHUA paCTBOpOB?

a)T —o
o)V -T
B) o —C
n p-T

[To xakoMy ypaBHEHHIO PACCUUTHIBACTCS IOBEPXHOCTHOE HATSDKEHHE PAcTBOPA ¢, METOJIOM HAWOOIbIIETrO
J@BJICHUS My3bIPbKOB 110 Pebunnepy? (o, — MOBEPXHOCTHOC HATSDKCHHE pacTBoputels, p M h, — pasHOCTb

YpOBHEH MaHOMETPUYECKOM XKHUIKOCTH B CIy4ae paCTBOPUTEIS U PACTBOP)

a) o = h,
o,h,
6) . _oh
X h><
B) Gx — GOhx
hO
F) O-x = O-OhOhx
Do = e
oshy

3akoHunTe onpeneneHue: «IloBepXxHOCTHAsI aKTUBHOCTD IPEACTaBIIIET CO00H MPOHU3BOAHYIO TOBEPXHOCTHOTO
HATsHKEHHS PacTBOpa MO .....»

KOHIICHTPAIH

Mmacce

JaBJICHUIO

TeMIepaType

00BEMY

3akonunte onpeneneHue: «CooTHOUICHNE THAPOGUILHOCTH MOISAPHON ¥ THAPOPOOHOCTH HETIONSPHON TPYIII B
MOJIEKYJIe TOBEPXHOCTHO-aKTUBHOTO BEI[ECTBA HA3BIBACTCS €TO .....»

TEKy4YECTbIO

THIIPOPIITEHO-TUITOPHIEHBIM OaJlaHCOM

MOBEPXHOCTHOHN aKTUBHOCTHIO

MOBEPXHOCTHBIM HATsDKEHHEM

TUQPUITEHOCTHIO
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BcraBbre npomnyiieHHoe ¢iioBo: «Hem Oomnbiie uncio ['JIb (rugpoduinbHO-TunoguiIsHOro 6ajaHca 1o mKaje
I'pudduna), TeM MOBEPXHOCTHO-aKTHBHOE BEIIECTBO OOIICE ....... »

ruapoPoOHO

THIPOPHUIBLHO

BcraBere nponymiennoe cinoBo: «HYem menbie uncio ['JIb (ruapodunbHo-nmunopuibpHOTro Oananca 1o mKaie
I'pudduna), TeM MOBEPXHOCTHO-aKTUBHOE BEIIECTBO Ooree ...»

TUAPODUIHHO

ruapoPoOHO

Yxkaxure gucio I'JIb st ranbonee ruapodmnpHOro ITAB:
18

24

3

8

Yxkaxwute uncno ['JIb mis nanbonee ruapododHoTo [TAB:
8

18

24

3

3akoHunTe hopmynupoBKy npasuia [roxmno — Tpaybe: «C yBenndeHneM yrieBo0pOTHOTO paauKaia B Py
amrdarngecknx KapOOHOBBIX KUCIOT Ha Tpymry —CHy— nX MOBepXHOCTHAS aKTHBHOCTH YBEIIMIUBACTCS . ..)»
Ha 3,2

B 2,3 pa3za

B 32 paza

B 3,2 pa3za

B 0,32 paza

Kaxkoe cTpoenue umeroT mutiesisl ['apTiau B MuLeuisipHbix pactopax IIAB?
TpyOUaToe

JIEHTOYHOE

IUTaCTUHYATOE

MAJIOYKOBHIHOE

chepuueckoe

3akonunTe onpezencHue: « KOHIIEHTPUPOBaHUE BEIECTBA HA TOBEPXHOCTH pas3ziena a3 Ha3bIBaeTCs . ..... »
abcopOIueit

ajzcopoIueit

necopOrueit

3KCTpaKLMeH

WHBEpcuen

Kakum TernoBsM 3¢ dextom cormpoBoxaaeTcs ancopouus?
TEIuI0BoH 3(h(eKT OTCyTCTBYET

TCIJIOTA BBIACIISACTCA

TEIUIOTa TOTJIOLIAETCSI

B kakux KoopamHaTaxX CTPOUTCS U30TEPMa aICOPOIUN U3 PACTBOPOB?

a) A-p
0) p-C
B) p—A
1) A-C
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BcTraBwTe npomymennoe ciioBo: «Ilomoxurenpras agcopoius [TAB mabmromaeTcst IpH ... 3HAYCHUH
MMOBEPXHOCTHON aKTUBHOCTI

MTOJIOKUTEITBHOM

OTPUIIATCIHHOM

HEUTpaIbHOM

Kakoii pparment monekyinsl [IAB npu agcopOurn Ha TOBEPXHOCTH pasjeiia BOAHBIA pacTBOP — a3 OpUEHTHPOBAH
B CTOPOHY pacTBopa?

HEMOJIAPHbBIN

U TOT, U APYTrOn

HIOJISIPHBIN

BcraBpre mpomymieHHoe ciioBo: «B coorBercTBuU ¢ mpaBuioM Pebunnepa amcopOums [IAB u3 HeBOAHBIX
pacTBOpoB HanboJee MOTHO MPOUCXOTUT Ha ..... AACOPOCHTAX).

TIOJISIPHBIX

HEUTpaJIbHBIX

HETIOJISIPHBIX

3akonuute onpezaencHue: «ClerieHHe YacTHIl BEIecTBa (MOJIEKyJ, HOHOB, aTOMOB), COCTABIISIONINX OTHY (a3y,
Ha3bIBACTCA ...... »

pacTekaHuem

Kore3uei

CMaYHuBaHHUECM

ajare3ueu

agcopOrueit

BceraBpre mpomyiieHHoe BbipaxkeHue: «KoadduimenroM ruapoduIbHOCTH JaHHOW TOBEPXHOCTH HA3bIBACTCS
OTHOIIIEHHE TEII0Thl CMaurMBaHUs €€ BOJOM K TEIJI0TE CMAYMBAHUS .....».

a30THOM KHCJIOTOMH

apupom

OeH30I0M

CIIUPTOM

areTOHOM

BcraBpre mpomymeHHoe BeipakeHne: «TOHKHI CIloi, 0Opa3yroluiics Ha MOBEPXHOCTH paszjiena IByx (a3 u3
MPOCTPAHCTBEHHO Pa3AeNEHHBIX IEKTPUUECKUX 3apsI0B IPOTUBOIIOIOAKHOIO 3HAKA, HA3BIBAETCA .. ...»

CIIOEM C IOBBIIICHHOM BA3KOCTHIO

TUAPATHOMN 000I04YKON

[IOTPAHUYHBIM CJI0EM

aJICOpPOIMOHHBIM CJ10eM HenoHoreHHbIX [1AB

JIBOMHBIM 3JIEKTPUYECKUM CIIOEM

VKka3zarh MpaBUIIbHBIC ¢IUHUIBI H3MEPEHUsT KO3 HUIIMEHTA TOBEPXHOCTHOTO HATSKEHUSL:
JK/Mm?;
JIx/Kr;
ITa/m2.

Kaxwe n3 nmepedrcieHHbIX BEMIECTB OYIyT MOBEPXHOCTHO-aKTUBHBIMA Ha TPAHUIIE Pa3Jieiia BOJa-BO3AyX?
Na,CO3

C12H2:011

C4sHyOH

CsH1206

Na,SO4

C11H2:SO3Na

KNO;
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Kakue u3 nepeuncieHHbIX BEMECTB OYIyT MOBEPXHOCTHO-HEAKTHBHBIMH Ha IPAHUIIE pa3/ieiia BOAa-BO3IyX?
Na2C03

C12H22011

C4HoOH

CeH1206

Na2804

C10H21503Na

C12H2sNH3C1

KNO3

CHOCO6HOCTI) ITAB uzMeHsars MMOBCPXHOCTHOC HATAKCHHUEC XAPAKTCPUSYCTCA BEJIMUMHOM HOBerHOCTHOI\/'I
AKTHUBHOCTHU: g — ||m(_do-/ dC) . Kakue u3 NEPECUNCICHHBIX COCI[PIHCHPIIZ UMCIOT g< 0 ’)
c—0

H,SO4

CsHi206
CesH1:0H
NaNO;
C4HsCOONa
CuSO;,

HCI
Ci7H33COONH;4

CriocobHoCTh [TAB H3MEHSITh TOBEPXHOCTHOE HATHIKEHHE XapaKTEPHU3YETCs BETMIHHON MOBEPXHOCTHON
akTHBHOCTH: = |im(—d o/ dc)- Kakue u3 nepeuncieHnbx coeuaeHnii umerot g >07?
c—0

H2SO4

CeH1206
CsH130OH
NaNO3
C4HsCOONa
CuSOq
C17H33COONH;,

Kakoii 13 nepedrciieHHbIX HMXKE CUCTEM COOTBETCTBYET npuBenEHHas opueHTauus IIAB Ha rpanuue pazgena das

20PPPPP =

XXXXX |m,

rupodoOHast TBEpAs IOBEPXHOCTH B BOAHOM pacTBope [1AB;
rugpoduiIbHas TBEPAAs HOBEPXHOCTH B BOAHOM pacTBope [1AB;
rupodoOHast TBEPIAs IOBEPXHOCTh B YTIIEBOAOPOIHOM pacTBope [1AB;
rupoQuibHas TBEPAAs HOBEPXHOCTD B YIIIEBOJOPOAHOM pacTBope [TAB.

Kakoii 13 nepedrciieHHbIX HIXKE CUCTEM COOTBETCTBYET npuBenéHHas opuenTauus [IAB na rpanune paznena ¢as

066b6606|=

XXXXX |m=

?

rupodoOHas TBEPAAs MOBEPXHOCTh B BOAHOM pacTBope [1AB;
rusipourIiibHas TBEPAAs NOBEPXHOCTH B BOJHOM pactBope [TAB;
ruspodoOHast TBEPIAs OBEPXHOCTh B YTIIEBOAOPOIHOM pacTBope [1AB;
ruapouiIbHas TBEPAAs HOBEPXHOCTD B YIIIEBOJOPOAHOM pacTBope [TAB.

Kpaesoii yrosn cmaunBanus pacTBopa, conepskamero [IAB, mo cpaBHEHHIO ¢ KPaeBBIM YTJIOM CMAaYHBAHUS YHCTOTO
pacTBOPUTEIIA:

YMEHBIIAETCS;

YBECIMYNBACTCA,

HE U3MEHSIETCS;

CTPEMUTCS K HYJIIO.
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C yBenudeHneM KoHIeHTparuu [IAB B 4uCTOi BOJIe TOBEPXHOCTHOE HATSHKEHHE:
YBEIMUMBACTCS,

HE U3MEHSICTCS;

CTPEMUTCS K HYIIO.

YMEHBIIIAETCS;

Hccnemyst moBepXHOCTHOE HATSDKEHHE BOJTHBIX PACTBOPOB IMOJISIPHBIX OPraHHYECKHUX BellecTB, Tpayde ycTaHOBMI
MPaBUIIO: B TFOOOM TOMOJIOTMYECKOM PSITy TIPU MaJIbIX KOHIIGHTPAIUSX YAJIMHEHHE YrIIeBoIopoaHol enu Ha CH»
— TPYIIY YBEIINYUBACT MOBEPXHOCTHYIO aKTUBHOCTb B!

1-2 paza

3-3,5 pasza

4-5 paza

HpI/I TMOTPYKECHUHN TOHKOI'O KalmuJIsIpa B HECMaYuBa€MY1I0 XXUAKOCTb ITPOUCXOJUT:
ONIYCKaHHE YPOBHS )KUIAKOCTHU B KAITUILJIAPE;
MOAHATHUEC YPOBHA JKUAKOCTU B KaIlTWJLIAPEC.

B 3aBucuMocTy oT 3Ha4YCHUH paBHOBECHOI'O KPAeBOI'o yria 0 pa3iuyaroT TpH OCHOBHBIX BHJIa CMAUHBAHMUSL.
Kakomy By cMauuBaHUsI COOTBETCTBYET 3HAUCHHE KPaeBOTo yriia Jiexkaniero B muaTepBaie 180° > 6 > 90°:
HecMaydrBaHue (IJI0X0e CMaYUBaHUE);

cMadrBaHue (OTpaHNYEeHHOE CMauYNBaHUE);

MOJTHOE CMavMBaHME.

BGH.[eCTBa, ,Z[068,BJ'I€HI/IG KOTOPBIX K paCTBOPUTEIIIO CHHIKAET ITOBEPXHOCTHOEC HATAXKCHUC, IIPUHATO HA3bIBATh:
IOBEPXHOCTHO-AaKTUBHBIMU BEIIECTBAMU,
MMOBCPXHOCTHO-HCAKTHUBHBIMU BCUICCTBAMMU.

K TMOBEPXHOCTHO-AaKTUBHBIM BE€IICCTBAM OTHOCATCA:
HEOPTraHNYCCKUC DJICKTPOJIUTEI — KHUCIIOTEI, HléHO‘II/I n COJIN.
OPra’HnvdcCKUC COCAUHCHU A, COACPKAIINEC ITOJIAPHBIC T'PYIIILI, — CIIUPTHI, JKUPHBIC KUCJIOThI, aMUHBI, MbLJIA.

Kakoe 13 yka3aHHBIX YpaBHEHUH HCIONB3YETCs /I pacuéTa BETMYHMHBI aJICOPOIIMHU HA TPAHUIIEC Pa3Jielia pacTBOP-
ras?

a) F:_g.dj
RT dc
0) r=r,, L
C+A
» X ke
m

I'uapouIbHOCT HOBEPXHOCTH CIIEYET XapaKTEPU30BaTh M0 OTHOLIEHHUIO TEIIOT €€ cCMaunuBaHus Bofod (; u
oenzonom (, . Ing ruapouinbHOM IIOBEPXHOCTH:
a) % g

g,

6) &>1
g,

Onpenenure >Hepruto I'nooeca G ¢ TIOBEPXHOCTH Karelb TymMmaHa maccoin M= 41 npu 293 K, ecru moBepXHOCTHOE

HaTsbxeHue Boasl O = (2,7 mJIx/M?, mnotHocts Boasl P = 0,998 r/cm®, nucnepcrocts wactun D =50 mxm L,
87,41 Ix
95,32 JIx
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PaccuwnraiiTe monHyI0 TOBEPXHOCTHYIO SHEPTHIO 5 T SMYIbCHUH O€H3051a B BOJE ¢ KOHIEHTparue 75% (macc.) u
mucnepcnto D = 2 mxm ! mpu temnieparype 313 K. ITnotrocts 6ensona mpu stoit Temneparype 0 = 0,858 r/em?,

nosepxHocTHoe HaTskenne o = 32,0 wmJ[x/M?, TeMmepaTypHbIi Kod((UIHMEHT MOBEPXHOCTHOTO HATSKEHHS
6ensona do /dT =-0,13 m)[x/m* K.

7,53 Iix
3,81 JIx

PaccumTaliTe naBleHHE HACBHILEHHBIX MApOB P Haj KamisMud BOIBI C AUCIEPCHOCTBIO D =01 HM ' mpu
temneparype P, =2338 Ila, miotHocts Bomsl p =0,998 r/cM®, HOBEPXHOCTHOE HATSIKEHHE BOIBI o = 72,7
MK/ M2,
2875 Ia
3042 I1a

JIBe BepTHKAIbHBIC MMApaUIC/IbHbIC TNITACTHUHKYA YaCTHYHO TOTPY)KEHBI B )KUIKOCTh Ha pacctosiaud d =1 MM apyr ot
apyra. YToJI cMauuBaHHs ¢ IUIACTHHOK cocTaBisieT 30°. [IoBepXHOCTHOE HATHKEHME KUAKOCTU o = 65 MJIK/M?,
Pa3HOCTB IIOTHOCTEN KHUIAKOCTH U BO3yXa Ap =1 r/cm®. Paccuuraiite M30BITOUHOE NaBIEHUE B KUIKOCTU U CUITY

B3aMIMHOTO TIPUTSDKEHHUS TUTACTUHOK, €CJIA UX Pa3Mepbl COCTABIISIOT 5X5 cM.
205,4 ITa; 2,4 H.
113,1 ITa; 0,28 H;

B Bo3nmyxe, comepikarnieM mapsl BOAbI, 00paszyetcs TymMaH npu temnepatype 270,8 K (ko3 unmenT nepecsimenns
y paseH 4,21). Paccunraiite KpUTUUECKHI pa3Mep sA1€p KOHAEHCAIMU U YUCJI0 MOJIEKYJI, COJAEPKAIUXCA B HUX.

y -6
[loBepXHOCTHOE HATsDKEHHE BOABI 0 = 74 MJDx/M2, MonbHbIH 06beM Boasl V), =18-107" m3/mons.

0,824 um; 78
1,242 um; 200.

[ToBepXHOCTHOE HATsHKEHHE OyTaHOJNA ¢ KoHHeHTpamuer 4,52-107* kmons/M® B cucreme Boma-rentan npu 20°C
paBHna 4,0-1072 JIxx/m?. C yBenuueHreM KOHIEHTpanuu 6yraHona 1o 8,110~ kmons/M® HOBEpXHOCTHOE HATSKEHHE
U3MeHWIOCh 10 3,48-1072[k/M%. BBIYMCINTL MOBEPXHOCTHYKO AKTUBHOCTH CHHpPTa B JAHHOM MHTEpBaJe
KOHILIEHTpalU.

14,5-1073 I M/MOIB;

20,5-107 I M/MOmIb.

[ToBepXHOCTHOE HATSDKEHHE BOIAHBIX PACTBOPOB MACISIHOM M BajepHaHOBOM KucaoT mnpu 35°C COOTBETCTBEHHO
pasao 58,5-10°% u 30,0-1073 JIx/M?. KoHueHTpamuu pacTBOPOB KHUCJIOT OJMHAKOBEI W cocrapisor 4,0-107
kMoJIb/M3. OIpeenuTh MOBEPXHOCTHYIO AKTMBHOCTH KHCJIOT, YCTAHOBUTH, COOIIONAETCS JU IpaBuio JIIoKio-
Tpaybe, paccuWTaTh TOBEPXHOCTHYIO aKTUBHOCTh KAampPOHOBOH KHCIOTHI TOW K€  KOHIEHTpaIuH
(040 =72,75-10"° Jox/™?).

0, (macn.) =3,56; g, (Banep.)=10,68; §, (xamp.) =32 [Ix M/kmonb, B =3,002.
0, (macn.) =5,49; g, (Banep.)=15,68; §, (xamnp.) = 52 [l M/KMOnb, S =5,03.

PaccuurTaiite aacop6umio azora B cy’/2 Ha cmoze ipu 90°K (npusenennbix k Temmeparype 20°C u gasiaenuto 760
MM pm. ¢cm.) TIO ypaBHEHHIO JISHIMIOpa, eCly AaBjeHne a30Ta paBHO 13 mm pm. cm. v 5 mm pm. cm., Ts= 38,9, a b
=6,41.

4; 25 cn’/e.

3: 17 er/.

Ha ocHoBanuu naHHbIX agcopOuun OEH30MHON KHCIOTHI U3 OeH30:1a Ha yrite npu 25 °C onpenenute rpaduuecKuM
METOJIOM KOHCTaHThI B ypaBHeHUU Ppeitnanmxa.

PaBnoBecHas konuentpauus CHsCOOH,
MMOAL/MI

0,006 0,025 0,059 0,118
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X
0,44 0,78 1,04 1,44

m’ mmonv/>
3,4;0,4.
5,4:0,8.

Haiinure paBHOBECHYIO KOHIICHTpAIMIO OCH30WHOW KHCIOTHI B OeH3oie, mpu KoTopoit 1 2 yrms agcopOupyet
0,0792 2 GenzoitHo# kuca0Thl. KoHCTaHTHI B ypaBHeHNN DpeiHIHXa NCTIONB3YITE U3 MIPEAbIAYILEH 3a/1auu.
0,2658 mmonw/ca’.

0,0158 mmonw/cm®.

[Tpu n3yvyenunn agcop6umu okcuaa yriepoaa (II) Ha yrie Obuti momydeHs! cieAyIomue 1aHHbIe:
P, cu pm. cm. 7,3 30,4 |54,0] 88,2

%: .. 2,34 17,84 |119] 16,5
Omnpenenure rpadguaecKkuM METOIOM KOHCTAHTHI B ypaBHeHNH DpeiHmamnxa.
0,51, 0,787.
0,83; 0,912.

I'padmgeckum myrem HaiinuTe B ypaBHeHNN OpeiHNXa KOHCTAHTHI TS aACOPOIUH MPOITMOHOBOY KUCIOTHI 1 T
TJIA, MTOJIL3YSCH CIACAYIOIMMMU JaHHBIMU!

HauanpHast KOHLIIEHTPALUS, MOJIb/]L 0,030 | 0,120 | 0,460 | 0,66

PaBrHOBecHas xkoHnenTpamus, moas/n | 0,004 | 0,061 | 0,37 0,54

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

Ornpenenurte rpadhMuECKUM METOIOM KOHCTaHTHI [+ 1 b B ypaBHeHun JIsHrMropa uist aacopOLuu yKCyCHOM
KHCJIOTBI U3 BOAHOT'O pacTBOPA JKUBOTHBIM yriieM npu 25°C, ucXo/d U3 CIEeAYIOMUX JaHHbBIX:

Panosecnas xounentpanus CH3COOH, 0,031 0,062 0,268 0,882
MMOJIb/MA
T, mmonv/z 0,624 1,01 1,91 2,48
2,7; 0,105.
3,7; 0,305.

[Tpu u3ydyennn agcopOipn 6poma yriaéM U3 BoJIbl ObIIH MOJTYYEHBI CIICAYIONINE JIAHHBIE:

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

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

Omnpenenure KOHCTaHTHI [ ¥ D B ypaBHeHNH JIPHrMIOpa rpagieCKUM METOIOM.
6,81; 0,00324.

7,81; 0,043.

BEIUHCIINTE BETHYHHY aCOPOIMH a30Ta CiIro10i npu Temneparype 90°K B car’/e (IpuBeieHHEIX K Temneparype 20
°C u naBnenuio 760 My pm. cm.), eclN JaBIeHue a30Ta paBHO 23,8 mm pm. cm., T = 38,9 cr®/, b = 6,41.

30,6 (cm®/2).

40,5 (cn’/2).

TecTbI KO BTOPOii pyGeKHOIi aTTeCTAIMOHHONH KOHTPOoILHO# padoTte (ITK-1)

Tema: «KonionaHasi XMMHs ¥ IOBEPXHOCTHbIE SIBJICHUS
| 610K
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BcTaBwTe npormymieHHOe BeIpaxkeHue: « TOHKHN ci10i, 00pa3yIonTuiicss Ha TOBEPXHOCTH pas3fena n1ByX (a3 u3
MIPOCTPAHCTBEHHO Pa3/IeIEHHBIX IEKTPHUUECKUX 3apAI0B MTPOTHUBOIIOIOKHOTO 3HAKA, HA3BIBAETC ...»
CJIOEM C MOBBIIIEHHOH BSI3KOCTHIO

THIPaTHON 000I0UKOM

MTOTPAaHUYHBIM CIIOEM

a7ICOPOITMOHHEBIM CJIOeM HeHOHOTeHHBIX I1AB

JIBOMHBIM 3JIEKTPUUICCKUM CIIOEM

YkaxuTe BepHOE ypaBHEHHE DUHINTEHHA IS BI3KOCTH JUCTIEPCHBIX CHCTEM:

n=n,1-ap)
1, =n(l+ap)
n=n,1+ap)
n=mn,(1+9)

n=(n, +ap)

VkaxuTe NpaBiiIbHOE ypaBHEeHHE DiiHIITeHa 1711 Kodddunmenta quddysun D (7] — Bsaskocts cpensr; ' —
paarycC YacTHII):

p-2r'(p=p)9
RT
D= 67znrN
RT
R
D=—
NA
p-RT
87l
p-_RT
671N ,

YkaxuTe siBjicHHE, HAOJIOAAr0IIeeCs TPU HAPYIICHUH CEAMMCHTAIMOHHOM YCTOMYNBOCTH CYCIIEH3UMH, BEIIECTBO
YaCTHIl B KOTOPBIX UMEET OOJBIIYIO TNIOTHOCTD, YeM JUCTIEPCHOHHAS Cpefa:

MenTH3aIus

oceJaHne YaCTHUI]

KOaJIECIICHIIUSA

BCIUTBIBAHHE YACTHI]

KOoaryJsiuus

o 2
Kaxoi BemunHbI HE XBaTaeT B 3HaMeHaTese ypaBHeHus CTokea | _ 2r°(p—p,)9?
9
BA3KOCTH CPEJIBI 77

BBICOTHI CTOJI0a cycreH3un h
MacChl YaCTHIIbI 1y

MacChl TUCTIEPCHOHHON CPEIbI /.
o0BEMa cycrienzun V

Kaxoe onrtndeckoe siBieHne Hanbolee spKo MPOSBISAETCS B KOJUIOWAHBIX CUCTEMaX?
CBETONPEIOMIICHHE

OTpaXKEHUE CBETA

JIFOMHAHECIICHIINS

CBETOPACCESHUE

CBETOITOIJIOIIEHUE

UTO M3 MepeyrCIEHHOr0 HE XapaKTepHO ISl CYCIIEH3U?
MYTHOCTb

TBEPJIbIC YACTHUITHI TUCTIEPCHOMN (ha3bl
CEJIMMEHTAllMOHHAsl HEYCTOMYUBOCTh
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OTIAJIECICHITUS
(hmoKyIAIHs

OMYIBCHU — 3TO JUCTIEPCHBIEC CUCTEMBI, B KOTOPBIX:

J @ tBEpmas, a JIC xumkas

J® razosas, a JIC xugkas

mucniepcHast dasa (D) u mucnepcuonnas cpena (JC) Teépubie
JA® u [IC xungkue

J @ xunkast, a JIC tBEpmast

3akoHUUTE omnpeeNeHne: « OIMYIbCHUS C KallJsIMU HEMOAPHOM JKHUJKOCTH B TIOJISIPHOM cpenie Ha3bIBaeTCs
3MYJIbCHUEID)

pa30aBICHHOM

psAMOM

KOHIIEHTPUPOBAHHOM

JKeNTaTUHUPOBAHHOM

oOpatHo#

BcraBpTe nponyuieHHoe ciioBo: «[I0BEpXHOCTHO-aKTUBHOE BEILIECTBO, BBOAUMOE B AMYJIBCUK IJIS1 IPUAAHUS €1
arperaTuBHON yCTOMYHMBOCTH, HA3bIBAETCS »

3MYJIBIaTOPOM

MPOIEIIIEHTOM

COJIIOOMITN3aTOPM

KOaryJsiTopoM

MENTU3aTOPOM

3akoHunTe HOpMyIHPOBKY mpasuia baHkpodTa: «IMyIbraTophl CTaOWIU3UPYIOT SMYIBCUH 1 -TO THIIaY
ruIpodoOHEIe

am¢oTepHbIe

THIPOQUITBHEIC

oJico(pIIbHBIC

VYKaXuTe BELIEeCTBO, SBIISIOICECS CTaOMIN3aTOPOM MPSIMOI SMYIIbCHU:
oJieaT Kajius

HUTpAT HATPHs

cTeapaT KaJlbLus

XJIOpUJ HATPUS

oJieaT KaJbLus

Kaxoe cBoiicTBO HE XapaKTEpHO IS TOPOIIKOB?
CIOCOOHOCTD K IpaHyTUPOBAaHUIO

CBIITY4ECTh

rupooOHOCTD

OlaJIeCLEHIUS

B3pPBIBAEMOCTb

BcraBbTe ponynieHHOE CIIOBO: «JBMYKEHHE YaCTHIT a9PO30JIs ITOJT BIUSAHHEM TPaIHEeHTa TEMIIEPATyPhI
Ha3bIBACTCS »

TepModope3om

anexTpodopezom

KaTagope3oM

¢dotodopezom

¢dhonodopezom

Kakoii mporecc 0TBETCTBEHEH 3a OcellaHKe NBUIA Ha XOJIOJIHBIX MOBEPXHOCTX? TepModopes
TEPMOITPEIATU TAIIHS
KOAJIECLIEHITHUS



dbmoramms
dhoTodopes

BcraBere nponyiienHoe ¢inoBo: «HanpaeineHHOe ABIKEHUE 3apsKCHHBIX MUKPOYACTHIL B )KHIKOH (BOIHOM) cpefie
MO/ IEHCTBUEM BHEIIIHETO JIEKTPHUYCCKOTO MOJIST HA3hIBACTCS »

AIIEKTPOOCMOCOM

addexrom [JopHa

anexTpodopezom

s dexrom KBrunke

AJEKTPOJIU30M

3akoHUHTE ompeneicHue: «MeToa OYNCTKH KOJUIOMIHBIX PAaCTBOPOB OT MPUMECEH, OCHOBAHHBIN Ha HEOTMHAKOBOM
ckopocTH Juddy3un yacTull pa3HbIX pa3MEpoB Yepes3 MOMyPOHUIIaeMYI0 MeMOpaHy, Ha3bIBACTCA ...»
aacopOueit

(dbmoranmeit

TUATTA30M

nenrusanuen

yIbTpauIbTpanueit

Kak Ha3bpIBalOTCS HOHBI AEKTPONINTA, aJICOPOUPYIOIIUECS HETIOCPEACTBEHHO HA KPUCTATITUIECKON TBEPAOM
MTOBEPXHOCTH U MPUJIAIONINE ei SJIEKTPUUYECKUH 3apsa?

KaTHOHBI

MPOTHBOMOHBI aJICOPOIIMOHHOTO CIIOS

MPOTHBOMOHBI TU(PPY3HOTO CIIOS

AQHHOHBI

MOTEHIHANO0Pa3yIOIIKe HOHbI

Kak Ha3pIBaeTCs 3JCKTPOJIUT, HOHBI KOTOPOro 00paszytotr JIDC y mOBEpXHOCTH YaCTHUIl AUCTIEPCHOM (a3bl U
KOTOPBIM NPUIAET arperaTUBHYI0 YCTOMUHUBOCTh KOJUIOUAHBIM pacTBOpamM?

KOaryJsiTop

aacopOeHT

OCaJINTEIh

cTabuim3aTop

(doropeareHT

Kak naszpiBaeTcs TBEpAAst OCHOBA MUIIEIUTBI THO(GOOHOTO 3011517
arperat

yacTula

SIIPO

MHUIIEIIIA

rpaHyia

3akoHunTe onpezeneHue: « ClIUIannue YacTHI] TUCTIEPCHON (a3bl B KOJUIOUIHBIX CHCTEMAaX, POUCXOIAIIEe TIPU UX
CTOJIKHOBCHHSIX B pPE3yJIbTaTe OPOYHOBCKOT'O JIBHIKCHHMSI UM ITEPEMEIITUBAHUS, HA3bIBACTCS ...)»

agcopOrueit

Koresuei

ajare3ueu

KoaryJisinuen

nenTu3anuei

Ykakute Ha3BaHHE MUHUMAaJIbHOMN KOHIOCHTpAIUHU 3JICKTPOJIMTA-KOaryJjdaropa, BBISLIBaIOHIeﬁ ABHYIO KOaryJisiuro
KOJUIOWJTHOTO PacTBOpa:

Tpeien KoaryJsiiuu

KOaryJIMpyroIIasi CltoCOOHOCTh

KoaryJaupymooluiee AeicTBre

MOPOT KOAryJIsuu

KPpUTHYCCKAaA KOHICHTpaus
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YkaxuTe MpaBmIbHOE ypaBHEHHUE IS BEIYUCICHHS TTopora KoaryJsiun Y (Csx — KOHIEHTPAIHS dJIeKTPOINTa-
KOarynsiTopa, V »x — 00bEM 3JIEKTPOIUTa- KOAryasTopa, Vsom — 006EM KOJUIOHTHOTO PacTBOP)

— V?D.‘lb +V3K
oV,
— C')KV)K
- C3K +V}(l'lb
— C3K
7/ - V_’s‘{)}lh +V3K
— VBK
r= V., 4V
C3KV3K
V.4V

3akoHunte hopmynupoBky npasuia Llyneie — [Mapan: «Koarynanuio KoJUIOMTHOTO pacTBOPa BBI3BIBAIOT TE€ HOHBI
ANEKTPOJINTA, 3HAK 3aps/ia KOTOPIX MIPOTUBOMOJIOKEH 3HAKY 3apsia ....; KOarylInpyromiee IeicTBIe HOHA TeM
0o0JIbIIIe, YeM OOJIBIIE €T 3apsim»

arperaTa

MPOTUBOMOHOB

saapa

TpaHyJbl

MMIIEJLIBI

YkaxuTe KaTHoH, 00Ja1aI0IHi HAUOOIBITUM KOAryJTHPYIOIIAM JIeHCTBUEM:
Ca*

M92+

K+

Na*

Al

Kak Ha3pIBaeTcs TeMIiepaTypHBIi HHTEPBaJ, B KOTopoM amopdroe BMB niepexoaut u3 BHICOKO3IACTUYECKOTO B
BA3KOTEKYyYee COCTOSTHUE U 00paTHO?

TEMIIEpATypa IUIaBICHUS

TEeMIIEpaTypa UCTTAPEHUS

TEMIIEPATypa 3aMeP3aHus

TEMIIEPATypa CTEKIIOBAHMS

TEMIIEpaTypa TEKY4ECTH

3akoHuuTe HOPMYIUPOBKY: «YBearueHUe 00bEéMa (MaCcChl) OJUMEPHOTO 00pasiia B pe3yJibTaTe MOTJIONICHHS
HU3KOMOJICKYJISIPHOU KUIKOCTH I €€ Tapa Ha3bIBaeTCs »

HaOyxaHUeM

THKCOTPOIIUEN

CUHEPE3NCOM

3aCTyIHEBaHUEM

Koalensamnuen

Kak Ha3pIiBaeTCs siBIIeHUE YMEHbBIIICHUS 00IIero o0bémMa cuctemsl pu Habyxanuun BMB?
3acTyJHEBaHUE

THKCOTPOTIHS

KOHTpaKLus

coroOnnu3anus

KoarepBanus

Kakoii pakrop Bnusier Ha KOHPOPMALIHIO MOJIEKYJIbI OeJIKa:
VM3MEHEHUE JIaBJICHHS
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pH cpenbt
nepeMenTnBaHne
M3MEHEHHUE KOHIICHTPAIUU
MIOHMKEHUE TeMIIePaTyphl

YkaxuTe CBOMCTBO, OTInYaroilee pactBopsl BMB 0T KOJIIOWHBIX pacTBOPOB:
CIOCOOHOCTD K KOAlePBaLlH

CIOCOOHOCTP K THAIIN3Y

Mayast CKOpocTh U dy3un

MaJIoe OCMOTHYECKOE JaBJICHUE

OTaNeCHCHLUS

Bribepute ypaBHenue Llltaynunarepa 1 BA3KOCTH pacTBOPOB MOJIMMEPOB:

n,,=KMC
UM =KM
n,=KM*
n,=MC
Ny = KC

YKaxkuTe ypaBHEHUE JUIS pacu€Ta OTHOCUTENIBHON BA3KOCTH PACTBOPOB:

_bp
e oy
’7 = 77[)&0”1 _1
n=m,(1+ap)
_ Tl
uan
t
n=" x L
ty Po

Kakxoe BMB MOXHO OTHECTH K HOJUANIEKTPOIUTAM?
Oenox

Kay4dyK

Kpaxmail

LEJUII0JI032

MIOJIUATHIIEH

BcTaBwTe npomnymieHHoe BeIpaxkeHue: «3Hauenne pH cpelbl, mpu KOTOPOM YHCI0 HOHU3UPOBAHHBIX OCHOBHBIX
IPYII B MOJIEKYJIe O€JIKa PaBHO YMCITYy HOHU3UPOBAHHBIX KUCIIOTHBIX IPYIII, HA3bIBACTCA ...»

SKBUBAJICHTHON TOUKOM

OyepHOi EMKOCTBIO

M303JIEKTPUIECKUM COCTOSIHUEM

H303JIEKTPUUECKON TOUKON

KOHCTAHTOH TUCCOIUAIIH

YKaXHuTe CXeMaTHIeCKOe CTPOSHNE TTOJINMOHA OeJka B MIEIOYHON Cpejie:
NHs;"— R - COOH

NH; - R - COO-

NHs* — R - COO-

YKaXuTe HarpaBlicHUE JBHKCHUS MTOJUHUOHOB JKeJIaTHHA pu 3jiekTpodopese, eciau ero UDT 4,7, a pH cpensr 4,0?
K KaToJy

K aHO/TY

NepeMeIeHHe OTCYTCTBYET
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YKaxuTe MeTo1, KOTOPEIM MOXKHO orpenenuts UI3T 6enkos:
METOJ HanOOJIBbILIETO JaBlICHHUS MY3bIPEKOB BO3yXa
ANMEKTPOPOPETHUCCKUT

CTaJarMOMEeTPUUYECKHUI

METO/I TA/IAIOIIETO MapuKa

(doTomMeTpruUecKuit

Kakoil 13 nepednciieHHbIX METOJIOB HE MCIIOIb3YETCs AJIsl ONPEACTICHNS H30UIEKTPUIECKON TOUKHN OEKOB?
MO0 CKOPOCTH 3aCTyJHEBAHUSI

MO MOJHOTE BHICATMBAHHS

BUCKO3UMETPUUECKU I

3NIEKTPOPOPETUICCKUI

Kak Ha3bIBaeTCs BhIJICNICHIE BEICOKOMOJICKYIISIPHOTO BENIECTBA M3 PACTBOpA ITyTEM BBEJICHHS B PaCTBOP JPYTOTo,
XOPOIIO PACTBOPUMOTO BELICCTBA?

COTIOOMIN3AIUS

KOaryJIsIys

BBICAJIMBAHHE

(daorarus

BBICBOOOXKIEHHE

Bribepute non, Hanbosee MoJHO BBICAIUBAIOMINN OCIIKHU:
SCN-

Cs*

I

Na*

SOs*

BcraBbTe npomyiieHHOe €0BO: «BhiIenenue n3 pacTBopa moxuMepa HOBOU KUAKOH (a3bl, 000raieHHoH
MOJIUMEPOM, (B BUJE MEJIKUX Kallelb), Ha3bIBAETCH. ...»

KOHTpaKIHeH ajcopOormei

KoaryJsiuuen

KoaJleCLIeHIIMEeN

KoallepBaluen

YKaxXHuTe HOH, NPENATCTBYIOUI 3aCTy IHEBAaHUIO pacTBOpoB BMB:
Ca?

80427

NOsf

Na*

SCN-

Uro 3ameanseT CKopocTh 3acTyAHEeBaHuA pacTBopoB BMB?
MOHM)KEHUE TEMIIEPATYPHI

MOBBIIIEHHE KOHLIeHTpauuu BMB

npucytcTre HoHOB SOs*

npucytcTBre nonos Na*

nepeMelnBaHue

Kax Ha3pIBatoTCS CTPYKTYPHPOBAHHBIE TOMOT€HHBIE CUCTEMBI, COCTOSIIINE U3 TIOJIMMEpa M PaCTBOPHUTES?
KOaryJsIThl

KEJIATUHUPOBAHHBIE SMYIIECUU

CTyAHU

COJIIO0OMIIN3AThI

reiau
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3akonunTe onpenencHue: «CTpyKTypooOpa3oBaHue, TPOUCXOIAIIEE B JUCTICPCHBIX CHCTEMaX (KOJUTOUTHBIX
pacTBOpax, CyCHeH3UsIX, acTax | Jp.) B pe3yabTaTe YaCTUIHON KOATyJISIIUH U IPUBOIIEE K 00pa30BaHUIO
MIPOCTPAHCTBEHHOTO KapKaca 13 TBEPABIX YaCTHII, HA3BIBACTCA. .. »

3aCTyJHEBaHHUEM

CHUHEPE3NCOM

KOaryJisiuen

THKCOTPOIIUEN

reseo0pa3oBaHueM

Kak Ha3bIBarOTCS T'eid, MOTEPABIIINE XKUAKYIO TUCTICPCHOHHYIO CPEIY B PE3YJIbTATE BBHICYIIINBAHHS?
JTHOTEITH

THJIPO30ITH

JINO30JTU

a’po30Jin

Kceporeiu

Uro Takoe THKCOTpOmus?

CIOCOOHOCTB CTPYKTYP IOCIIE MEXaHUYECKOIO Pa3pyIICHHUsS] CAMOIIPON3BOJIBHO BOCCTAHABINBATHCS
yMeHbIIIeHHE 00bEMa TUCTIEPCHOM (pas3bl

BBHINIPECCOBBIBAHUE PACTBOPUTENS U3 Habyxiero BMB

nporecc HaOyxanusi BMB

reneoOpa3oBaHme

Uto Takoe cuHepe3uc?

CaMOTMPOU3BOJIEHOE BBIJICTICHUE KUIKON CPEIbl U3 CTYTHSI
MOSIBIICHHUE TEKYYCCTH Y CTYIHS

HaOyxaHHe TonuMepa

00paTUMBI TIepeXo/l TeNb <> 30J1b B

pacTBOpeHHe ToIuMepa

Cunepesuc — 3710:

yMeHbIIIeHHne 00bEMa U BRITIPECCOBBIBAHUS CPEbl U3 DTACTHIHOTO CTYTHS
BbiAesieHrne BMB non neiicTBueM opraHM4ecKoro pacTBOPUTENS
YMEHbIIIeHHe 0011ero 00béMa CHCTEMBI IPU HA0YXaHUH

MePexoJl CTYAHS B 30J1b

JBIKeHUE MoieKyal BMB nog nelicTBreM 3J€KTPUUECKOr0 TOKA

[IprunHON HECUMMETPHUYHOTO CHIIOBOTO TOJISI MOJIEKYJI B IOBEPXHOCTHOM CJIO€ SIBJISIETCHL....
TEIUIOBOE JIBM)KEHUE MOJIEKYJI;

3JIEKTPOCTATHYECKOE OTTATKNBAHUE;

HECKOMIICHCUPOBAHHOCTh MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS CO CTOPOHBI pa3HbIX (a3;
KpUBH3HA IOBEPXHOCTH pazaena ¢as

o kakoMy IPU3HAKY KIACCH(PHUIUPYIOT JUCIIEPCHBIE CUCTEMBI Ha YIBTPAJAUCIIEPCHBIC, MUKPOTETEPOTeHHbBIE 1
rpy0oaucepcHsle:

IO CTENEHU JUCTIEPCHOCTH;

MO arperaTHOMY COCTOSIHUIO JIUCTIEPCHOH (ha3bl U TMCTIEPCHOHHOM CPEIbl;

10 B3aMMOJICHCTBHIO TUCTIEPCHOMN (ha3bl U AUCTIEPCHOHHON CPEIbl;

M0 B3aUMOJICHCTBHUIO YaCTHUI] JUCTIEPCHON (a3bl

o kakoMy IPU3HAKY KITACCU(PHUIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha JTHOPHIIbHBIE U THO(OOHBIE:
10 CTETIEHU JUCIIEPCHOCTH;

M0 arperaTHOMY COCTOSIHUIO AMCHEPCHOM (ha3bl U TUCIIEPCUOHHOM Cpeapl;

10 B3aMMOJIEHCTBHIO UCTIEPCHOMN (ha3bl U AUCTIEPCHOHHON CPEIbl;

MO B3aUMOJICHCTBHUIO YaCTHUII JUCTIEPCHON (a3bl

[o kakoMy IPU3HAKY KIACCU(PHUIUPYIOT JUCTIEPCHBIE CUCTEMBI Ha CBOOOTHO- U CBSI3HOAMCIIEPCHBIE:
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MO CTETICHH JUCIIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO JIUCTIEPCHOH (ha3bl U TUCTIEPCHOHHOM CPEJIbl;
O B3aUMO/ICHCTBHUIO TUCTIEPCHOM (ha3bl U TUCTIEPCUOHHON CPEJIbI;

MO B3aUMO/ICHCTBHUIO YaCTHUI[ JUCTIEPCHOM (ha3bl

Kakoii pa3Mep HMEIOT 4aCTUIIBI B yIbTPAMUKPOTE€TEPOTEHHBIX (KOJUIOUIHBIX ) CUCTEMAX?
107 -10° m;

10°5-103 m;

10°-10" m;

10°°

Kakoii pasMep HMEIOT YaCTUIIBI B MUKPOT€TEPOreHHBIX CHCTEMAX?
107 -10° m;

10°-102 m;

10°-10" m;

10°°

Kakoe 13 nprBeaeHHBIX BRIPAKEHUH XapaKTepHU3yeT HOBEPXHOCTHOE HATSKEHUE?

(OF 10M)r 51 54
(OF 10T)g .,
(OU 185y o

B armocdepe BoasHOTO Tapa HaxXOOWTCs KBapleBas KIOBETa C IUIOCKUMH CTCHKAMH W TOHKHMU KBaplEeBBIH
Kanmwusip. [Ipy noBhIIEHNH AABIECHUS Tapa KOHACHCALMS HAYNHACTCS

OJTHOBPEMEHHO Ha CTEHKAaX KIOBEThI M KalWLIIPa;

BHavase B KioBeTe (IPU MCHBIIIEM 3HAYCHHH Ps);

BHayaje B Kanwuisipe

Kuakocte Haxoautes (1) B TOHKOM CMayuBacMOM Kanujuisipe paauyca r; (2) B karuie paauyca I ; (3) B makpodase
C TUIOCKOM MOBEpXHOCTHIO ( I = 00 ). PacmonokuTe 3TH CUCTEMBI B TIOPSIKE BO3PACTaHMs IaBJICHHS HACBIIIECHHOTO
napa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

JlBa creknsHHBIX Kamuuispa paguyca I} u Iz (r <r,) YacTUYHO HOTPYXEHBI B BOJYy. BhiCOTa KamuuIspHOro

TO/IHATHS paBHA cooTBeTCTBEHHO Ny 1 hz. Kakoe cooTHOMIEHME CrIpaBe LTHBO:
h <h,;

h,>h,

h =h,

Nmeem nByxdaznsie cucremsr: (1) Boma/0en30:, (2) Boga/rekcan, (3) Boga/aHUINH. PacoIoKUTe 3TH CUCTEMBI B
psit 10 YOBIBAaHUIO MEK()A3HOTO HATSKECHUSI.

1>2>3;

2>1>3:

3>2>1;

3>1>2

Pacnionoxxure nanHbIe BemiecTBa B psijA M0 yOBIBAHUIO MOBEPXHOCTHOTO HaTsbKeHMst: (1) anmnuH, (2) 6enson, (3)
BO/a, (4) rexcax.

1>3>4>2;

4>2>1>3;

3>1>2>4,
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3>1>4>2

Konmonaeie pacTBOPhl OTIAMYAITCH OT UCTHHHBIX CICIYIOIIUMU OCOOCHHOCTSIMHU: A) OYCHBb C1a00 BBIPAKCHBI
KOJUIMTATUBHBIC CBOWMCTBa; b) 3HauMTEeNBbHO BBIIE CKOpOoCcTh auddy3unm pacTBopeHHOro BemiecTBa; B)
PacTBOPEHHOE BEIIECTBO Pa3poOJIEHO A0 MOJEKyd (MOHOB); [') 4acTHIBI KOJUIOMAHO-PACTBOPEHHOTO BEIIECTBA
CTIIOCOOHBI TIPOHUKATh Yepe3 yIbTPATOHKOMOPUCThIE MeMOpaHbl; JI) SBISIFOTCS ONTHUYECKH HEOJHOPOIHBIMH
(pacceuBaromuMu CBeT) cpeiamu; E) Bce KOJUTOMIHBIC PaCTBOPHI ABJISIOTCS TEPMOJAMHAMUYCCKH HEYCTOMYHUBBIMU
HEpaBHOBECHBIMH cucTeMaMu. Kakue yTBepKACHUS SBISIOTCS MPABUIBHBIMU?

1) BI'B;

2) AL

3) BI'A;

4) AT

Konmonaeie pacTBOPHI SBISIOTCS TPOMEKYTOIHBIMH (TIEPEXOTHBIMHI) MEXKTy UCTHHHO TOMOTEHHBIMU M UCTHHHO
TeTepOreHHBIMU CHCTEMaMH, TaK KaK COYETaloT B cebe MPU3HAKU TeX W APYTUX: A) YaCTHIBI AUCIIEPCHON (a3bl
y4acTBYIOT B TEIUIOBOM (OpOYHOBCKOM) NIBM:KEHHH; b) KOJIJIOMIHBIE pacTBOpHI OOHAPYKHMBAIOT KOJUTUTATHBHBIC
cBOWcTBa; B) wYacTHWIBI KOJUTOMTHO-PACTBOPEHHOTO BEIECTBA SBISIFOTCS (Da30BHIMH  YaCTHUIAMH, HMEIOT
MTOBEPXHOCTh pa3zieia ¢ OKpyXaromen cpenoit; I') TepmoauHaMudecKkiue CBOMCTBA KOJUTOUTHO-IMCIIEPCHON (hasbl
(XuMHYecKHii MOTEHIMAN, JaBlieHHE HACBHIIIEHHOTO Mapa, pacTBOPUMOCTb M JIp.) 3aBUCAT OT pa3Mepa YacTHIl.
Kakue u3 MEPCUUCICHHBIX IPU3HAKOB OTIUYAKOT KOJUIOMAHBIC pACTBOPHLI OT UICTHUHHO I'€TCPOIrCHHLIX cucrem?
1)ABT;

2)AT;

3)ABI;

4)BI'

B moBepxHOCTHOM CJi0€ paBHOJECHCTBYIOIIAS CHII MEXMOJICKYIISIPHOTO B3aUMOACUCTBYS: 1) paBHa HYIO; 2) HE
paBHa HYJIO; M HaIpaBieHa A) B I1yOb (pa3sl IO HOpMaII K TOBEPXHOCTH; b) TaHTeHIansHO MoBepXHOCTH. OTBET
BBIPA3UTE COYCTAHUEM ITU(PPHI U OYKBHI.

2A;
1B;
1A;
2b

B karuto BoIsI Ha MMOBEPXHOCTH KBAPIIEBOH IITACTHHKK BHECEH THApOoXIopu I goaermaamMonns [CioHasNTH;3]Cl-.
B pesynbTaTe npousonuio

YMEHbBIIIEHUE KPaeBOTO YIila CMauYuBaHUS;

BO3pacTaHue KpaeBoro yria;

KpaeBOH yroy He U3MEHWICA

3omp  AgQl momyuen B3aumopedictBueM AgNOs; u Kl npu  u3deitke Kl Kakoit wmonH Oyner
MTOTEHITHAIOOTIPEIEIISIONTIM ?

1) Ag™;

2) I

3) K%

4) NOs~

KaxoBbI BO3MOKHBIE IPUYUHBEI BOSHUKHOBEHUS [ 9C Ha MOBEPXHOCTH YaCTHUIL THAPO30JII KpeMHE3eMa B Bojie?
aJ1copOIUst HOHOB cTa0MIU3aTOPa

HMOHHU3AIHSI TOBEPXHOCTHOT'O CIIOS

JOCTPAUBAHUE KPUCTATUTUUECKON PEIIETKH HOHAMH K3 PacTBOpa

[Ipu momydenunn smysbcuii Thma "Macio B BoJe" B KadecTBE CTaOMIM3aTOPOB HCHOIB30BAHBI THAPOXIOPHU]
nojenuiamMmmonus. KakoB 3Hak 3apsnia kamnensb?
1) MONMOXUTENBHBIN;
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2) oTpUIaTEeIbHEI;
3) HeT 3apsma

K xakomy 3sekTpony OyayT nmepeMeniaThcss MaKpOMOJICKYJIbI Oelika B KUCIIO# cpene?
1) x xaroxny;

2) K aHOLY;

3) He OynyT nepeMeniarbes

Ilpr cuHTE3e narekca MOJIMCTHPONAa B KadeCcTBE CTAOMIM3aTOpPa HWCIONB30BAIM JOACIWICYIb(PAT HATPHUS
C12H2s0S03Na. Kakoii noH OyaeT noTeHIHaIONpeACIISONIIM?

I)Na*;

2)C12H250;

3)C12H250S03”

l'umpozons cynphuaa wmemmbska (111) momyden mnpomyckanmem wn30BITKA CEPOBOIOPOAA HEpe3 PacTBOP
MBIIIBSIKOBUACTOM KHCIOTHI: 2 HoASO3 + 3 HoS = AsySs| + 6 H20. 3apsia wactun Oyaer

MOJIOKUTENBHBIH (BCeACcTBHIE ancopounu nonos H*);

OTPHIIATEIbHBIN (BCIIeACTBHE aacopOiuu noHoB HS);

3apsii OTCYTCTBYET

I'mapozons xnopuaa sxene3a (Il) momyyen rumponusom FeCls npu kunsiuenun pactBopa: FeCls + 3H.O0 «
Fe(OH)s| + 3HCI. B pesymbrate 00Opa3yercss MHMIE/UIA, CTPOCHHE KOTOPOH MOYKHO BBIPa3HTh (POPMYIIOi
{m[Fe(OH);] nFeO* (n-x)ClI} xCI". VYkaxure COCTABIAIONINE YACTH MHIEIUIBL 1) SAPO MHUIEIUIBL, 2)
MIOTEHITHANIONPENCTISIONINE WOHBI, 3) MPOTUBOMOHBI OT YACTUIIBI JO TPAHUIIBl CKOJIBXEHUS, 4) MPOTUBOMOHBI
auddysnoit wactu 19C. a) m[Fe(OH)s]; 6) xCl; B) (n-x)Cl; 1) nFeO*. BapuanTs! oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 46

Ir; 2a; 3B 40

I'uapo3zonb noauaa cepedpa nonyuen no peakuun: AgNOs + Kl = Agl + KNO3 B npucyrctBun uzdsitka AGNOs.
dopmyna MUEIUTBI 3001 UMeeT B (YKaKUTe MPaBUIBHBIA OTBET):

{m[Agl] nAg* (n — X)NO3} XNO3~

{m[Agl] nI- (n —x)K*} xK*

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

Urto Ha3bIBAIOT IPAHUIIEH CKOJIBKEHUS MPH IJIEKTPOKUHETUYECKUX SABIECHUIX?

IpaHMIly MEXIy aAcOpOLMOHHBIM U AN()(Y3UOHHBIM CIO0SMH IIPOTUBOMOHOB;

IpaHMILy, IO KOTOPOH NpoxXoAuT pa3psiB JJIC npu TeIuioBOM ABHKEHUH YacTHLI;

TpaHuILy, IO KOTOPOH MmpoxoauT pa3psiB 1DC mpu HAIOKEHUH BHEIIHETO 3JIEKTPUYECKOTO OIS,
rpaHuiy pasznena ¢as.

UYro takoe 1) anekrpodopes 2) anekTpoocMoc 3) MOTEHIHaN ceAMMEeHTaH 4) TIOTeHI[all TeUeHUs? a) TeUeHHe
XKHUJIKOCTH B KalMIIJISIPE TOJT ISHCTBHEM DJIEKTPHUECKOTo 1mouist; 0) BosHuKHOBeHHe DJIC npu oceJaHuy 4acTHll; B)
JBIDKEHHE YaCTHILL AUCIEPCHOM (hasbl o[ IeHCTBUEM IEKTPUUYECKOT0 1oJis; ') Bo3HUKHOBeHHE DJIC mpu TeueHnu
XKHUJKOCTH Yepe3 KalmUIIpHO- IOPUCTOE TeNo. BriGepuTe npaBUIIbHBIN OTBET:

la; 26; 3B; 4r

1B; 2a; 30; 4r

10; 2r; 3a; 48

Kakoit Bug umeet ypasaenue I'eqpmrospia-CMOTyXOBCKOTO, CBA3BIBAIONICE BENNIUHY {-TOTEHIIMANIA U CKOPOCTh
anekTpodopesa (AmeKTpoocMoca)?

U= eg,cH
n
u=—"1

eg,cH

43



u=

al
&g,

Kak pacronaratoTcst B mpocTpaHCTBE POTUBOUOHKI o Teopuu [1ITepHa?

paccesiHbl B MPOCTPAHCTBE HA HEKOTOPOM PACCTOSIHMU OT TPaHUIIBI pasnena a3, oo0pazys audy3HbIil clioii;
pacmooXeHbl BOIU3W TPaHMIIb paszena ¢a3, 00pasys IIOCKUi KOHIEHCATOP;

4acTh MPOTHBOMOHOB HAaXOIWTCS BOJIM3H TPaHUIIH pasfena (a3, o0pasys aJcopOIMOHHBIA CJIOW, YacTh paccesHa B
MPOCTPAHCTBE, 00pa3ys muddy3HbIN CIIOH MPOTHUBOMOHOB

Uemy paBHa 3 peKTUBHAS TONIIHNHA TU(PHY3HOHHOTO CII0s?

PacCTOSIHUIO, HA KOTOPOM MOTEHIHAT TU(PPY3UOHHOTO CIIOSI CHIKACTCS 10 HYJIS;
PacCTOSHUIO, Ha KOTOPOM NOTeHIMal () Py3nOHHOTO CIIOSI CHUXKAETCS B 6 pas;
paccTosHUIO, Ha KOTOPOM NOoTeHIHal AP y3n0HHOTO IOl CHIKAeTCs B 2 pasa;
PacCTOSIHUIO, HA KOTOPOM TOTEHIHAI TU(PPY3UOHHOTO CIIOSI OCTAETCS TTOCTOSHHBIM

Kakoii moteHIMan Ha3pIBAIOT 3J€KTPOKUHETHIECKUM?

MOTEHIMAJ Ha TPaHuIe pa3zena ¢as;

MOTCHIIMAJI HAa 'PAaHUIIC CKOJIbKCHUSA,

MOTEHIIMAT Ha FpaHuIe afcopOuoHHOTrO 1 AU} Y3MOHHOTO CIIOEB;

notennuan J19C Ha pacCTOSHUY OT TPaHUIIH pa3aena (a3, paBHOM 3¢ dexTuBHON TonmuHe 1uddy3HO# yacTn
JOC.

Kakoii u3 mepedncieHHbIX HOHOB 00J1a1aeT HanbompIeil cnocodbHocThio cxxumaTh JJOC B 3011€ cynmbduna CyprMbI
(111) Sh2Ss, cTabHIM30BAHHOM HUTPATOM CYPHMBbI?

1) Ca?;

2) Cl;

3) SO.%;

4) Na*.

[Touemy mpu Bo3pacTaHuM paaryca HOHOB, UMEIOIINUX OJUHAKOBBIN 3apsj, ycunupaercs cxxkarue J3C?
W3-32 YMEHBLICHUS TUAPATALld HOHOB;

13-3a BO3pacTaHMs AUIOJIBHOIO MOMEHTA UOHA;

13-3a yBEJIMYEHUs aJicOpOLMU HOHa;

13-32 YBEJIIMYCHUS KPUCTAIIOXUMUYECKOT0 Pagyca HOHA

[Tpu xakux ycmoBusx Bo3moxkHa ctpykrypa JA2C no ['eapmromnpiry?
TIPU BBICOKOHM KOHIICHTPAIIMU HHAN(PPEPSHTHOTO 3JIEKTPOIIUTA;

0e3 100aBOK AIIEKTPOJINTA;

HEBO3MOXKHA HU TIPU KaKHX YCIOBHSAX

Kaxotii anexkTponut Ha3bBaroT HHAUGGEPEHTHBIM?

OJIMH U3 MOHOB KOTOPOTO CIIOCOOCH JIOCTPanBaTh KPUCTAITMUECKYIO PEIIETKY arperaTa MUIICIUTBL;

HE COJIeprKaIliii HOHOB, CIOCOOHBIX JIOCTPAWBaTh KPUCTAITMUECKYIO PEHIETKY arperara MUIEIUTbl M U3MEHSTh
MOBEPXHOCTHBIH MOTEHIHAI Qo;

HE coJieprKalnii HoHOB, o0pa3yromux auddy3Hyro yacte J19C

Kaxotii a51ekTponuT Ha3bIBalOT HeMHAUPHEPEHTHBIM?

coJiep>Kalliiii HOHBI, CIOCOOHBIE TOCTPAauBaTh KPUCTAIUIMYECKYIO PEIIETKY arperara MULEIJIb;
coJieprKaIliii MOHBI, OTHOMMEHHBIE C IPOTHBOMOHAMH MHIIEIIIIBL;

HE COZIep KAl HOHBI, CIIOCOOHBIE IOCTPaNBaTh KPUCTAILUIMUECKYIO PELIETKY arperaTa MULEIIIBL;
HE CoJiep KAl NOHBI, BXOASIINX B MULIEILTY 30JI5

Kakoii u3 noHoB o0agaeT HauOoIbIIeH crrocooHoCThIO CokuMaTh JJIC B 30516 MNO,, crabunn3zoBanHsiM KMNO4?
1)Ba?*;

2)CI;

3)S04%;

44



4) K

Kaxkoii 13 nepeuncieHHbIX HOHOB 00J1a/laeT HauMEeHbIIel crnocoOHocThio cxxumars J1OC B 3ome Agl,
crabunuzoBanHbIM AGNO3?

1) Na*;

2) Cl;

3) SO

4) Ca?

Kak wusmensercs sddexruBnas tonmuna auddysnoit wacth JOC mnpu  yBENMYCHHWH KOHLEHTPALIUH
nHANGGEPEHTHOTO AIIEKTPOIUTA B 00beMe BOAHOM (a3bl (MMOBBIIEHNH HOHHON CHIIBI)?

1) Bo3pacraer;

2) He MeHsIeTCS;

3) yMeHbI1aeTcs

Kaxoe nmetictBue oka3siBaroT Ha JIOC unauddepeHTHBIE 2IEKTPOIATHI?
MOBBIIIAIOT (- MMOTCHIIUAT,

HE U3MEHSIOT (- MOTeHIINAT,

YBEIMYUBAIOT MIOTEHIIMAI TPAHUIIB Pa3zena;

CHHXAIOT (- MOTEeHIIHAI

Jlatekc — 3T0

nByx({as3Has IBYXKOMIIOHCHTHAs CHCTEMa-IHCIIEpCHsl TOTUMEpa B BOJIE;

nByx(]as3Has TPEXKOMIIOHEHTHAs CHCTeMa-AHCIEepCHsl IMoJMMepa B BOJle, CTAOMJIM30BaHHAs IOBEPXHOCTHO-
AKTUBHBIM BEIIECTBOM (AMYJIBIaTOPOM);

ogHo(azHas cucTeMa — pacTBOp IOJIMMEPa B BOAHOM Cpesie, CoaeprKalleil IMynbraTop

JIno¢oOHbBIE KOMIOWAHBIE CHCTEMBI IPUHLIUIHAIBHO arperaTHBHO HEYCTOHYMBBI, IIOTOMY YTO

00J1a1a10T U30BITKOM CBOOOHOM SHEPTHH;

XapaKTepU3YIOTCS BEICOKUM MOJIEKYJISIPHBIM CPOJICTBOM MEXIY AUCIEpCHOM (a3oil n IMCIIEpCHOHHOM Cpeaoii;
00pa3yloTcs B pe3yJibTaTe CaMONPOU3BOJIBHOTO JUCHIEPTUPOBAHUS

JInopuibHbIE KOJTOWAHBIE CUCTEMBbl IPUHINIHAIBHO arperaTUBHO YCTOMUYHMBBI, IOTOMY YTO

00pasyroTcs B pe3ylbTaTe CaMONPOU3BOILHOTO JUCIIEPTUPOBAHMS U XapaKTEPU3YIOTCSl BBICOKHM MOJIEKYJISIPHBIM
CPOACTBOM MEXIY AUCIIEPCHOM (Pa30ii U TUCTIEPCUOHHON CpeIoi;

00J1a1at0T U30BITKOM CBOOOHON 3HEPTHUH;

HMMEIOT TPEENbHO BBICOKYIO AUCTIEPCHOCTH

Ha moBepXHOCTH YacTHIl JUCTIEPCHON (ha3bl MOJUCTUPOJILHOTO JIATEKCA UMEETCS Pa3peKESHHBINA aJcOPOIUOHHBII
cioii [TAB — naypara kanus (C11H23COOK). ArperaTuBHasi yCTOHYHMBOCTD JIaTeKca 00YCIIOBJICHA ACHCTBUEM
HMOHHO-3JICKTPOCTATUYECKOr0 (DaKTOpa YCTOMYUBOCTH;

TUJIPATAIIMOHHOTO (haKTOPa;

CTPYKTYpPHO-MEXaHU4ECKOTo (hakTopa

Ot kakux ()akTOpOB 3aBUCHT KOHCTAaHTA CKOPOCTH ObICTpOil koaryssimu K
OT TEMIIEPATYPBI U BI3KOCTH CPEIBI;

OT TEMIIEpaTyphl U BpEMEHH KOaryJIsIHH;

OT BPEMEHHU KOaryJsluy U KOHIIEHTPAI[UH YaCcTHUI

[Topor ObICTPOIt KOATYISAIUH — 3TO KOHIEHTpaIus iekTpoiuta (C,y,), Mpr KOTOPOi

CKOPOCTH KOATyJISIIIUY TIepecTaeT 3aBUCETh OT C,y;

MOTEHIMATBHBINA Oapbep OTTAIKUBAHUS CTAHOBUTCS PABHBIM HYJIIO M BCE CTOJIKHOBEHUS CTAaHOBSITCS
3¢ EKTUBHBIMU;

CTpaBeJIMBEI 002 YTBEPKICHUS

HOpOF KOoaryJjsiiu — 9TO HAaMMCHbIIAA KOHIICHTPAIUA 3JICKTPOJIUTA, IIpU KOTOpOfI
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CTaHOBMTCS] BO3MOKHOM KOAryJIsiysl, T.K. IOTCHIUAIBHBIN Oapbep OTTAJIKUBAaHMsI CTAHOBUTCS] MEHBIIIE SHEPIUU
TEIUIOBOI'O JIBI)KEHUS;

BCE CTOJKHOBEHUS YacTHUI] CTAHOBSTCA 3P PEKTUBHBIMHU;

crpaBeIMBEI 00a YTBEpKICHHUS

Kakoe 13 onTudecKux sSBICHUH HEBO3MOXKHO B KOJUTOHHO-TUCIIEPCHBIX CUCTEMaX?
U PAKIIKS CBETA,;

OTpaKCHUE CBETA OT MMOBEPXHOCTH YACTHII,

MOTJIONICHHUE CBETa

Benplit 3016 ocBemaeTcss MOHOXpOMATHYECKHM CBETOM ¢ JiMHON BoJHBI 400HM (cuuuit) 1 700HM (kpacHsbiil). B
KaKOM COOTHOIIEHUH HaXOJATCS BEJINIMHBI MyTHOCTH?

T400 = T700
Ta00 = Tr00

Ta00 < T7g0

Kakoe 13 nprBeaeHHBIX ONpeNeIeHH MyTHOCTH SIBISETCS] HENPABUIIBHBIM?

MYTHOCTb — 3TO BEJINYKMHA, 00paTHast TOJIIUHE CJIOSI, IPX KOTOPO MPOXOASIIHIA CBET OCIalIIsieTcs B € pas;
MYTHOCTb — 3TO BEJIMYHHA, YUCICHHO PaBHAs JIoTapu(pMy OTHOIIECHHSI ”HTEHCUBHOCTH TAJIAIOIIET0 W MPOXOISIIEro
CBETa 4epe3 PacCeHBAIOLIYIO CPENyY;

MYTHOCTb — 3TO BEJIMYMHA, PaBHAsI HHTEHCHBHOCTH CBETA, PACCESHHOTO 110 BCEM HAIIPABIICHUSAM €IMHHLIEH 00beMa
CUCTEMBbI IPH MHTEHCUBHOCTH TaJJal0IIero CBeTa paBHOM 1.

CornacHo ypaBHEHHUIO PaJiest ”HHTEHCHBHOCTB PacCesTHHOTO CBETa BO3PACTAET MPSMO IPOMOPIHOHAIBHO. ..
KyOy IraMeTpa 4acTuIl;

KBaapaTy AJIMHBI BOJIHBI [TAJar0IICT0 CBETA,

YHCIICHHOW KOHIIGHTPAIIUH YaCTHI

Il 6ok (3apaun) (IMK-1, ITK-2)
[ToBepXHOCTHOE HATsKEHHE OyTaHona ¢ KoHueHTpauueii 4,52-104 kmons/M® B cucteme Boza - renran npu 20°C
paBHo 4,0-1072 Ixx/M%. C yBenuueHreM KOHIEHTpauuu 6yranona 10 8,110~ kmoss/M® HOBEpXHOCTHOE HATSKEHHE
u3MeHmock 10 3,48:102Ik/ M2 BbIUMCINTL MOBEPXHOCTHYI) AKTHBHOCTH CIMPTa B JaHHOM WHTEPBAJE
KOHILIEHTpalu.
14,5-107% T M/Monb
18,3107 Ik M/Momb

[ToBepXHOCTHOE HATSKEHHE BOAHBIX PAacCTBOPOB MACISHOM M BajlepuaHOBOW KHUCIOT mpu 35°C COOTBETCTBEHHO
pasao 58,5-10° u 30,0-103 JIx/M?. KoHueHTpamuum pacTBOPOB KHUCJIOT OJMHAKOBEI U cocrapisor 4,0-107
KkMOJIE/M°. ONpeNenuTh MOBEPXHOCTHYIO aKTUBHOCTh KHCIOT, YCTAHOBMTH, COOJIIOJAETCS M HPaBuio JIFOKIO-
Tpay0e, paccuntaTs MOBEPXHOCTHYIO aKTHBHOCTb KAlIpOHOBOW KHCIIOTBI TOH e KOHLEHTpAu ( oy o = 72,7510
3 Jlx/m?).

[MA(macn.) = 6,45; [TA(Banep.) = 15,37; ITA(kamp.) = 40 [Ix-M/kmomnb; f = 5,45;

[MA(macn.) = 3,56; [TA(Banep.) = 10,68; [TA(kamp.) = 32 J[x-m/kmons; § = 3,002;

I[Tonb3ysch SKCIEPUMEHTAIBHBIMHI JaHHBIMHU 110 aCOPOLMH CITUPTA HA MIOBEPXHOCTHU pa3jiela kX - T, J0Ka3aTh, UTO
JlaHHAs a[cOPOLMS TIOMUYUHAETCS ypaBHeHuto Jlenrmiopa. Beraucnuts konctantsl (K u ') 5T0r0 ypasHenus.
I'.=0,7 monb/M%; K=8-1072 1/MMoi1b

I'.=0,4 Mmonb/M?%; K=5-1072 1/MMoi1b

Kakum ocMoTHUECKHMM JJaBICHUEM JIOJDKEH 00JIafaTh KOJUIOWAHBIN PacTBOP 30JI0Ta C MACCOBOM KOHIIGHTpAIUeH 2
/71, quametpoM yactur 6-107° M, mIoTHOCTBIO MucnepcHOM (assl, paBHOM 19,3-10° r/n mpu 293 K?

n=3,7 Ila

n1=8,2 [la
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Paccuutarh SIEKTPOKUHETHYECKUI moTeHmman vactui 307 Fe(OH)s mo maHHBIM 3ieKTpodopesa; BHEUIHSSA
pasrocts oteHmanos (U) paBaa 170 B, paccrosaue mexay anekrponamu (L) 0,45 M, cMenIenne rpaHuiibl 30518 K
karony (a) cocraBmio 12 mm 3a 30 MmunyT. Temnepartypa ombita 298 K, BI3KOCTh AMCIIEPCHOHHON (BOAHOM) CpeIb
pasHa 8,94-107* I1a‘c ¥ OTHOCHTENIbHAS AUIIEKTPUYUECKAs IPOHMIIAEMOCTH 78,2,

30,8 MB

22,8 MB

Juta xoarymsiin 10 e 305181 oamma cepedpa morpedosanocs 4,5 mr 0,1 H. pacTBopa HuTparta 6apusi. OnpeaennTsb
MOPOT KOAryJISALUHU JICKTPOIHUTA B MMOIb/.

32,4 MMOJIB/IT

22,5 MMOJIB/I

Jnst koaryssiiau 10wz 30ms fioguaa cepebpa tpebyercs 0,5 man 0,1 M pacreopa Ca (NO3)z wim 0,2 mz 0,01 M
pactBopa Al (NOs)s; wmu 1,5 mrz 1 M pactopa KNOs. Onpenenure: a) moporu KoaryJsiiiié B Mmoss/1, 0) 3apsin
YaCTHIL 30JIs1, B) OTHOILIIEHHE KOATryJIUPYIOIIEH ClIOCOOHOCTH HOHOB.

1:15:250

1:20:350

IToporn KoarysLuy SIEKTPOIUTOB Ul HEKOTOPOro ruapo3onst pasHbl: Cyo = 300 mmors/n, Cyoep = 12,5

mmonv/n, C Na,50, = 147.5 mmonv/n, = 0,17 mmonw/n. Kakoii 3apsii HECYT 4aCTHUIIBI 30J1517

MOJOXKUTENbHBIN
OTpULIATEIbHBIN

Urto6s! BeI3BaTh Koarymsiwio 10 mz 3oms ruapokcuaa xenesa (I11), B kaxxnom cimydae morpedoBanocs NpuinTk: 7,6
mn 2 H. pactBopa NaCl, 11 mz 0,01 u. pactBopa Na;SOs u 13,5 mz 0,001 H. pacTBOopa Ks[Fe (CN)s].
Omnpenenute 3HaK 3apsiia YACTHUI] 30J1 U BBIYHCIUTE MTOPOT KOATYJISIMH KaXK0T0 3JICKTPOJIHTA.

1742 (NaCl); 12,3 (Na2SOs); 0,94 mmouns/n [KFe(CN)g]

1520 (NaCl); 5,5 (Naz2S0s); 0,45 mmonn/n [KFe(CN)e]

HIOJIOKUTEIIBHBIN

OTpULIATENbHBIN

Uro0s! BBI3BaTh Koarymsmuio 10 az rumaposons cyiabduma meiubsika (111), morpeboBanocs B KakaoM ciydae
npuwnth 0,25 mn 2 1. pactBopa NaCl, 1,3 iz 0,01 u. pacrBopa CaCl, u 2,76 ma 0,001 1. pactBopa AlCls. Kakoit
3apsi] UMEIOT YacTHIBI 307117 UeMy paBeH HOPOT KOaryJsiy KaKa0ro IIEKTPoInTa’?

70 (NaCl); 0,85 (CaCl.); 0,902 mmomns/m (AlCI3)

50 (NaCl); 0,65 (CaCl,); 0,092 mmoas/m (AICI3)

HIOJIOKUTEIIBHBIN

OTpHIIATEbHBIN

s xoarynsiuu 10wz 30ms ruapokcuna xkenesa (1) B kaxknom ciiydae Obuto godasieno 1,05 maz 1 H. pacTBopa
KCl, 6,25 mz 0,01 H. pactBopa NaSO4 u 3,7 mz 0,001 H. pactBopa NasPOs. Onpeznenure: a) HOpOru KOAryJisiHy,
0) 3apsiz YacTHII 307151, B) OTHOILICHNE KOATYJINPYIOLIel CIOCOOHOCTH HOHOB.

150 (KCI); 15 (NazSOy); 2,25 mr-sxs/i (NasPOa);

105 (KCI); 6,25 (Na2S0s4); 0,37 mr-sks/1 (NasPOs);

Iopor koaryssimu 0,01 M pactBopa K2CroO7 1o OTHONIEHUIO K 30JF0 OKCHJAa altOMUHHS paBeH 630 mmonv/a.
Omnpenenure KOJIMYECTBO 3IEKTPONINTA, HeoOXoanMoe 11t koarymsauun 10 amz 3Toro 3071s.

6,3 cm®

12,4 cm®
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[Toporu koaryJsuuu 3JIEKTPOIUTOB Jist 3071 cynbduaa meiibsaka (1) paBasl: Cnact = 60 mmons/n, CMQCIZ =1,44

mmons/n, C e =0,1 mmons/n, Cy, oo, =29,3 mmons/n. Oupenenure 3aps rpanyi 301 Cyabuaa mpmubska (1)

Y OTHOIIIEHUE KOATYJIMPYIOIIEH ClIOCOOHOCTH HOHOB.
TOJIOKUTENBHBIHN

OTpULIATENbHBIN

1:14:300

1:7:200

Onpenenute 3nepruto ['m06ca Gs MOBEPXHOCTH Kareidb BOJSHOTO TymMaHa Maccoi. M = 4 r mpu 293 K, ecnu
HOBEPXHOCTHOE HATHKEHUE BOABI 6 = 72,7 MJk/M2, mimoTHOCTH Boasl p = 0,998 r/cm®, mucnepcnocts wactun D =
50 Mmxm L,
87,41 [Ix
125,3 JIx

PaccuuTaiiTe moJIHYIO MOBEPXHOCTHYIO SHEPTHUIO 5 T AMYJIbCUH O€H30I1a B BOJe ¢ KOHIeHTpanuel 75 % (macc.) u
nucnepcHocThio D = 2 mxm™ npu Temneparype 313 K. IlnotHocts Gensona npu 1ol Temmeparype p = 0,858
r/cm®, moBepxHOCTHOE HaTskeHHe o = 32,0 MJ[k/M%, TeMrepaTypHblii K03((GUIMEHT TOBEPXHOCTHOTO HATSKEHUS
oensona do/dT = — 0,13 mJLx/(M?-K).

3,81 JIx

5,62 Tk

Onpenennre ko3pdumment muddysun D u cpenHekBaapatnunelii cxsur A gacTHIB! rHapo307Is 32 BpeMs T = 10

C, €CJIN paJilyC 9acTHLBI I' = 50 HM, Temmeparypa onbita 293 K, BA3KOCTB cpensl 7] = 10° Ma-c.

12,42 Mxm
9,26 MKM

Omnpenenure paanyc 4acTHIl THIPO30JIs 30JI0Ta, €CIM IOCIE YCTaHOBIEHHS TU(Qy3HOHHO-CEIUMEHTAIIMOHHOTO
paBroBecwus mpu 293 K Ha BbicoTe h = 8,56 ¢M KOHIIEHTpAIHsI YaCTHIl U3MEHACTCS B e pa3. IIOTHOCTH 30J10Ta p =

19,3 r/cM®, III0THOCTD BOJIBI P, =10 r/em®,

3,98 um
6,32 Hm
IToTok cBeTa ¢ JUTHHOM BONMHBI A = 528 HM, mpoxomas 4epe3 smynbcuio CCls B Boge Tommuuoit cinost | = 5 cm,
0CIabJIsieTCsl B pe3yJibTaTe CBETOPACCESIHUS B JiBa pa3a. PaccuuTaiite paguyc 4acTUIl AUCHIEPCHOM (a3bl, eciu ee

obnemuoe conepsxanne C, = 0,8 %, moxasarens npenomnenus CCls N, = 1,460, Bomsr N, = 1,333. Ceer

pacceuBaeTcs B COOTBETCTBUH C ypaBHeHHEM Panest u ociiabisiercs o 3akoHy byrepa — Jlambepra — bepa.
25,6 HM
22,3 HM

48



IIpumep 6ureToB A5 dk3aMena no gucunminne «Komnonanas xumus» (IIK-1, OIIK-2)
6 cemecTp

BUJIET Ne 1
1. OcHoBHBIC 3ama4yd KOJUIOWAHOW XuMuHM. KoJjudecTBeHHas XapaKTEPUCTHKA JIUCTICPCHBIX CHCTEM.
Knaccudukamus mo pazmepy 4acTuil (TUCTIEPCHOCTH).
2. Peomornueckuie cBOCTBa CBOOOMHOAUCIIEPCHBIX CHCTEM. Y paBHeHHS HploTOHA 1 DHHINTEHHA.
3. YtoOsI BbI3BaTh Koarysimio 10 mz 30515 ruapokcnaa xesesa (I11), B kaxmaoM cirydae moTpedoBaaoCh MPHIHTH:
7,6 mn 2 1 pactBopa NaCl, 11 amz 0,01 1 pactBopa NaS0s u 13,5 mz 0,001 1 pactBopu Kz [Fe (CN)g]. Onpenenute
3HAK 3aps/ia YACTHII 30J1s1 U BEIYUCIIUTE TIOPOT KOATYIISIIIMA KaXKIO0TO AJICKTPOJIHUTA.

BUJIET Ne2
1. Kinaccudukanusi AMCHEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO (ha3, M0 B3aMMOJICHCTBUIO MEKAY YaCTHLAMH
TUCTIEPCHOM (ha3, IO CTETICHN B3aNMOACHCTBHS AUCTICPCHOM (ha3bl C TUCIIEPCHOM CPEIOi.
2. Kunertnka 6bicTpoii koaryssiuuu. Teopus CMOITYXOBCKOTO.
3. BiusdHue KOHIEHTpalMM, TEMIEpaTyphl M 3JEKTPOJIMTOB Ha 3acTyJHEeBaHME >kenaTtuHa. [louemy cTrymHu —
AIACTUYHEIE, & TeTTH — XPYTIKHUe?

BUUIET Ne3
1. OGmas xapakTepuCTHKa KOJUIOUJHBIX CUCTEM U METOJIBI UX TIOITyUCHHS.
2 O6pazoBanue TMO(GOOHBIX TUCTIEPCHBIX CHCTEM IIPH AUCIICPTHPOBAHKM; MTPOLIECCHl AUCTIEPITUPOBAHUS B IPUPOJIE
U TEXHUKE.
3. KakoB MexaHW3M CTaOMIM3alliU SMYJIBCUI MOBEPXHOCTHO-aKTUBHBIMU BelecTBamMu? Pazbepure Ha mpumepe
SMYJbCUI TUTA M/B B MIPUCYTCTBHU 3MYJIbIaTopa ojieara HaTPHSI.

BUJIET Ne4
1. TIoBepXHOCTHOE HATSDKCHHE OJHOKOMIIOHCHTHBIX IKHIKOCTeH. JIMCIepCHOHHBIE W HEIUCIICPCHOHHBIC
B3auMoeicTBYs. PaboTa Kore3uu.
2. Crabunuzanus sMyJibcuii U oopamienue ¢a3. [Ipuniun noadopa smynbratopos. KoanecieHuus.
3. Kakoe sBieHue Ha3bIBaeTCs TUKCOTponuel? B Kakux KOJUIOMIHBIX cCHCTeMax OHO HaOmomaercs? Ilpu kakux
ycnoBusix?

BUJIET NeS
1. Ctpoenune Munesuibl rTuaApoQoOHOro 301, BiusHue KOHUEHTpauuy U HpUPOIBI NEKTpoauTa (MEAudhepeHTHbIe
1 HenHAn(pEepeHTHBIE HIIEKTPOIUTHI) Ha BEIMYHHY U 3HAK 3apsAAa KOJUIOMIHBIX YaCTHII.
2. MeTop! M3MepeHns OBEPXHOCTHOTO HATSKEHUS U CBOOOIHOM MOBEPXHOCTHOW SHEPTHH TBEPJIBIX TEIl.
3. [NosicauTe MEeXaHW3M coNtOOMIM3anuu. ['1e B MPaKTHKE UCIIONB3YIOT 3TO SBJICHUE?

BUJIET Ne6
1. 3aBHCHUMOCTb IMOBEPXHOCTHOTO HATSDKEHMsI BOJHBIX pacTBOpoB oT KoHueHTpauuu I[IAB. IloBepxHocTHas
aKTUBHOCTb. YpaBHeHue Lllumikorckoro. IIpaBuna Jrokmo-Tpayoe.
2. CeguMeHTAIIMOHHAS U arperaTUBHAs yCTOWYNBOCTH IUCIIEPCHBIX CUCTEM.
3. Hamwumwure dopmyiry MHIEIUTBI 3051 Hoauaa cepedpa, MOMYyYEeHHOTO MPH B3aUMOJICHCTBHH pa30aBIIEHHOTO
pacTBopa Woauaa Kanus 1 u30bITKa HUTparta cepedbpa. Kakos 3apsin Oyaer nMmers rpanyna?

BUJIET Ne7
1. Bnusane uHIUPPEpEeHTHBIX W HEUHIU(PPEPEHTHBIX 3IIEKTPOJIUTOB Ha 3JIEKTPOKMHETHYECKUH IMOTEHLHA.
Crpoenune MULEIT THAPOPOOHBIX 30JIH.
2. ®aKTOpHI arperaTiBHON yCTONYNBOCTH JUCTIEPCHBIX CHCTEM.
3. Harmmmmmre ¢opmMyny MHUIETBI 3051 OpoMuia cepedpa, MOIYYeHHOTO TPU B3aMMOJIEHCTBHU pa30aBlIEHHOTO
pacTBopa HUTpaTa cepebpa n30bITKOM Opomuza Hatpusi. KakoB 3apsg Oynetr umers rpanyia?
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BUJIET Ne8
1. YCcTOWMYMBOCTE M KOATYISIIHS KOJIOMIHBIX CHCTEM. B3anmMHas KOaryIsius 30JIeH.
2. ToHKHE IJICHKH: TICHHBIC U 3MYJILCHOHHEIC. [Iprpona ycTolynBOCTH.
3. 3ok Woauna cepedpa nonyueH modaenenueM k 20 mz 0,01 H pacTBopa Honuaa kamwus, 28 ma 0,005 H pacTBopa
HuTpara cepebpa. Hamummre dopmyny MUIEIUIBI TMOIYYEHHOTO 30111 M ONpPENENUTe HANpaBJICHUE IBIKEHUS
TpaHyJIBl 30718 Hoanuaa cepebpa mpu IeKTpodopese.

BUJIET Ne9
1. OO6pasoBanue JUOPOOHBIX JHUCIEPCHBIX CUCTEM MPU JAWCIICPTUPOBAHUM; KOHJICHCUpOBaHWH. [IpuMepsl.
CTpoeHre MUTEIUTBI KOJJIOWTHOW YaCTHIIb.
2. CTpyKTypHO-MeXaHHUeCKu 6aprep o PeOunmepy - kak GpakTop yCTOHYMBOCTH TUCTIEPCHBIX CHCTEM.
3. Hamumwmre ypaBHEHUsI peakiuii, BRIPAXKAIONIUX MPOLECCHI, MPOUCXOISIINE TIPH TOJIYICHUU 30 TUAPOKCUIA
xkenesa (1) merogom ruaponmsa. M3o00pa3nute cTpoeHNE MUTIEIUIBI TAHHOTO 30J151.

BUJIET NelO
1. MeToap! nosry4eHus: ¥ OYUCTKH AUCTIEPCHBIX crcTeM. [loiaydeHue 3051eil MeTo0M MenTH3auy.
2. MonexynsipHO-KHHETUYEeCKHE CBOHCTBA KOJUIOMHBIX CHCTEM.
3. 3omp Opomma cepebpa momydeH peakiueit qoitHoro oomena 20 iz 0,005 H pactBopa HuTpara cepedpa u 20
mn 0,0025 H pactBopa OpoMuaa kamus. Hamummre (GopMysly MHIEIUIBI IOJIYYCHHOTO 30J151 M OIPEACIHUTE
HaIpaBJIieHUE IBMKCHUS IpaHysIbl OpoMuia cepedpa mpu jeKTpodopese.

BUJIET Nell
1. Mutiemioo6pa3oBaHue B BOAHBIX U HEBOAHBIX cpeax. TepMoanHaMuKa MULEIO00pa3oBaHusl.
2. CtpykTypooOpa3oBaHue B AUCTIEPCHBIX cucTeMaX. OCHOBHBIC TUIIBI CTPYKTYD.
3. Kak pacmosoaTcs OpOTH KOaryJisiiuu B me-ox6/1 B psimy pactBopoB coieir NaCl, AlICls, Na;S04, NaH2P0s miist
30151 ruapokcua xkenesa (111), momydennoro Meromom ruaposuza? Jlaite mosicHeHuUsI.

BUJIET Nel2
1. DIEKTPOKUHETUYECKUE SIBIICHUS. DIIEKTPO(Ope3 U EKTPOOCMOC.
2. Cenqumenranus. CeIMMEHTAIIMOHHBIN aHAU3 cycrieH3ui. Y paBHenue CTokca-DHINTEHHA.
3. Jlau 30s6 ruapokcuaa xeinesza (1) u 30 cynbduaa cypemsr (1), Iiast koarymsiiuu 3TUX 30Jei MPUMEHUITN
pacTBOPhI OJIMHAKOBOW HOpMasbHOM KOHIeHTpanuu cieayronmx cojieid: Ca(NOs),, AlCIs, NaxS0s 1 Ka[Fe(CN)eg].
Kakoro pactBopa notpeboBaigoch s KOaryJisiiuy KaKA0TO U3 30JIei HAMMEHbIIIee 1 HanOoJIbllee KOJINIeCTBO?

BUJIET Nel3
1. Ilensr. Ilonydyenne u crpoeHune. Y croMunBocTh IeH. OCHOBHBIE IPUMEHEHUH.
2. Teopusi yCTOMYMBOCTH W KOATYJISLUK THIPOPOOHBIX KOJUIOUIOB PACTBOPAMH JIEKTPOJIUTOB.
3. Kak pacronoxaTcsi MOpord KOAaryJsiiuu B me-9keé/1 B psay pactBopoB coseit AlCls, MgS0s, NaH2P0s mst
OTPHLATEIHHO 3apsHKEHHOT0 30511 JUOKcuAa KpeMHus? laiite noscHeHusI.

BUJIET Nel4
1. Inddy3us B koutonHbIX crcteMax. CBs3b koddduinenta nuddy3nuu ¢ pa3mMepoM 4acTHIl.
2. Omynbeun. Knaccnukanms amMmynscuii. MeTo Il onipeieNieHrst THIa SMyIbcuid. OCHOBHBIC TIPUMEHEHUSL.
3. 3o OpoMuza cepeOpa nmoaydeH peakuuen apoiiHoro oomena 16 mz 0,005 1 pactBopa HUTpaTa cepedpa u 40 mr
0,0025 1 pactBopa Opomuaa kanus. Kakoit u3 nByx snekrponutoB — MgS0s win Ks[Fe(CN)s] — Oyzner umetsb
0O0JIBIINI TOPOT KOATYJISIIIUY JIJIs TIOJYYCHHOT'O 301517

BUJIET Nel5
1. Ansposonu. Kitaccudukarus. DnekTpudeckue CBoWCTBa asposoneid. [IpakTuueckoe ncnoiap30BaHue.
2. KonnvecTBeHHbIE XapaKTEPUCTUKK JTUCTIEPCHOCTH: TUCIIEPCHOCTD, PAIMyC KPUBU3HBI, YJEIbHAs MOBEPXHOCTb.
[NonsiTre o MMOGUIBHBIX 1 THOPOOHBIX TUCTIEPCHBIX CHCTEMAX.
3. UtoOs!I BbI3BaTh Koaryisiimio 10 amz 301 ruapokenaa xernesa (l1), B kaxaoM cirydae moTpedoBaioch MPHIHTH:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 u pactBopa NapS0s u 13,5 mz 0,001 1 pacteopu Ks [Fe (CN)g]. Onpenenute
3HAK 3apsiJia YacTHI] 30JI U BEIYUCIUTE MOPOT KOATYJISIMU KaXKJIOTO 3JICKTPOIIHTA.
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BUJIET Nel6
1. Tepmomuunamuka amcopOumu. BeiBog ypaBHenuss I'mO0ca. IloBepXHOCTHO-aKTHBHBIE W IIOBEPXHOCTHO-
MHAKTUBHBIC BEIICCTBA.
2. Knaccuduranus u metoap! nonydenus reneil. [Ipusenure npumepsl. CTyaHu.
3. [oporu xoaryyisiuu 3IeKTPOIUTOB JJIsi HEKOTOPOro THAP030is paBHBL: C nanos = 300 mmonv/i, Cugep= 12,5
mmoav/n, Cnazsos = = 147,5 mmonwv/n, Caiciz = 0,17 mmonwv/n. Kakol 3apsiji HECyT 4acTHIIBI 3071517

BUJIET Nel?
1. OtnuunTenbHbIe 0COOEHHOCTH PACTBOPOB MOJIMMEPOB M KOJJIOWAOB. SIBIIeHIEe aHOMaIIbHON BSI3KOCTH PAcTBOPOB
BBICOKOIIOJIIMEPOB, YeM OHO BBI3BaHO?
2. CenuMeHTaOHHO-T1(P(Yy3HOHHOE paBHOBECHE, ONpeeNieHre Ynucia ABOraapo.
3. BnusiHue KOHLIEHTpauuu, TeMIepaTypbl M 3JEKTPOJMTOB Ha 3acTyAHEBaHHE kemaTwHa. [lodemy cTyaHnm —
3NIACTUYHBIE, a TN — XPYyIKHe?

BUJIET Nel8
1. AncopOIHMOHHOE TOHIKEHHE MPOYHOCTH TBepAbIX Ten (3¢ ekt Pebunaepa). OcHOBHBIE (HOPMBI MPOSBICHUS

addekra.

2. OcoOEHHOCTH ONITHYECKMX CBONCTB AMCIEPCHBIX crcTeM. ONTHYECKHE METO/Ibl aHAIH3a JUCTICPCHOCTH.
3. OObsicHATEe MexaHW3M HaOyXaHHs W pacTBOpEHHsI MOJMMEPOB Ha mpuMmepe Kaydyka. Yro Takoe
M30UPATENBHOCTD Mpoliecca Ha0yxaHus?

BUJIET Nel9
1. Teopus ycroitanBocTr 1 Koarysauu komwronnoB (I'.dpeiimqmmxa, [.Mromnepa, Teopust 1JIDO).
2. Tonkue MaeHKU: MTEHHbBIE U AMYIbcHOHHBIE. [Ipupoaa ycroitunBocTy.
3. Hanmmwure dopmymny munennsl cyiabdara Oapus, MOTYYEHHOTO CIHMBAaHHEM OJIMHAKOBOTO 00BEMa CHIBHO
pa30aBIEHHOTO pacTBOpa XJIOpUa Oapus U MeHee pa30aBIeHHOTO PacTBOpPa CEPHON KHCIOTHI.

9. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE ODOecTieYeHne TUCIHIJIMHBI (MOTYJIsA)

KomnbrotepHsiii kacc, A0cTyn K ceTd MHTepHEeT (BO BpeMsi caMOCTOSITENbHON paboThl), OPITEXHUKA,
aJIeKTpoHHast 0a3a gaHHbIX Oubmuorekn COI'Y, JeKUMOHHBIE ayIUTOPHM; KAaOMHET, OCHAIllEHHBIN
WHTEPAKTUBHOMN JOCKOH, TPOEKTOPOM.
Jlureparypa
a) OCHOBHasI JIUTepaTypa:

1. benuk B.B., Kuenckas K.M. ®usnyeckas u komougHas xumus. - M.: M3nmatenbckuil 1eHTp
«Axagemus», 2010.

2. Kykymkuna WM. Komnomanas xumus. / M.M. Kykymxuna, A.}O. Murpodanos. — Kemeposo:
Kemeporckuii rocynapctBenHslii yausepcuret, 2010. — 216 c¢. — Pexxum noctyma: 1o moAmmcKe. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :
3JIEKTPOHHBIM.

3. Epmos 10.A. Komnonnnas xumus. @usnueckasi XUMUs JUCTIEPCHBIX CUCTEM: YU€OHMK JJISl CTYACHTOB
yupexaeHui Boicil. mpod. oopazoBanus / Epmos FO.A. — Mocksa — ['DOTAP-Menua, 2013. — 352 c.
— ISBN 978-5-9704-2428-5/ -Tekcrt: anexkrponnsiii // ObC «KoHcynbpraHT cryneHtay. [caiit]. URL
https://www.studtntlibrary.ru.

4. Komnmonanass xumusi. /| H. ®@pannesa, E. Pomanenko, FO. besruna, E. BonocoBa; Munucrepcto
cenbckoro xo3sictea Poccniickont @eneparuu, PI'bOY BIIO «CtaBoponoabCcKuil rocyapCTBEHHBIN
arpapubiii yauBepcutet». — CraBpomnons: [laparpad, 2012. — 52 c. : wr., Tabn., cxem. — Pexum
noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=277427. — bubmauorp. B
KH. — TeKCT : 3JIEKTPOHHBIN.
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5. Kykymkuna WM. Komnomanas xumums. / WM. Kykymkuna, A.JO. MutpodanoB. — Kemeposo:
KemepoBckuii rocynapctBeHnblii yausepeutet, 2010. — 216 c. — PexxuMm pocTymna: mo nmoanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :

3JIEKTPOHHBIN.

6. Tepsussa T.B. ®usnueckas u xkomwtongHas xumus. / T.B. Tepsusn. — ExatepunOypr: M3marenbcTBo
VYpanbeckoro yamBepcutera, 2012. — 108 c¢. — Pexumm pocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239715. — ISBN 978-5-7996-0789-0. — Tekcr
JJIEKTPOHHBIN.

7. I'aBponckas 10.}10. Kommonanas xumus: y4eOHUK U MPAKTUKYM TSl akaJeMUu4eckoro OakanaBpuara /
IO. 10O. I'aBponckas, B. H. Ilak. — Mocksa: N3narensctBo FOpaiit, 2019. — 287 ¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-02502-6. — Texkct : anexrponssiii / ObC IOpaiit [caitt].

— URL.: https://urait.ru.

0) 1OMOJIHUTEIbHAS JIUTepaTypa
8. Ilpaktukym W 3amayHuk 1o kosutougaHou xumuu. // Ilox pen. mpod. B.B.Hazapora, M.: UKI]
«Axagemkauray, 2010.
9. JIwobuenko C.H. MunemnobpazoBanue a pactBopax [TAB. ComoOunuzanus: ydeOHoe mocodue /
C.H.JIrouenko. — PoctroB u//l: FODY, 2019. — 116 c. — IBSN 978-5-9275-3320-6. — TekcT: 31meKTPOHHBIH
/I OBC «KoHncynbranT cTynenrtay: [cait]. URL: https://www.studtntlibrary.ru.
10. Bensies A.Il. ®@usnueckas u koutouanas xumus: yueOHWK / A.Ilbenses, B.M.Kyuayk; mox pen.
A.Il.bensieBa. — 2-e u3n., nepepad. M mon. — MockBa: [DOTAP —Menua, 2018. — 752 c. — ISBN 978-5-
9704-4660-7/ -  Tekcr: oamektponHbli //  «KoHcymbranT — crymeHTta»:  [cait]. URL:
https://www.studtntlibrary.ru.
11. Benonyxop C.JI. ®usnyeckas ¥ KOJUIOMIHAS XUMUS. 3aqadyd W yNpaKHEHHS: ydeOHoe mocobue /
benonyxoB C.JI., Hemuposckas U.b., Cemxo B.T. [u np.]; mox obur. pen. benmomyxosa C.JI. — Mocksa:
[Tpocmekr, 2016. — 208 c. — ISBN 978-5-392-19546-6. — Tekct: snekrponnsii / ObC «KoHCynbpTanT
crynmenrtay: [caiit]. — URL: https://www.studentlibrary.ru
12. Jlapuukuna H.M. ®usumyeckas u KoutouaHas xumusa. [IpakTukym: yueOHOe mocobue [
H.W.Jlapuukuna, A.B.Kagumoa. — HoBocubupck: HI'TY, 2019. — 100 c. — ISBN 977-5-7782-3832-9. —
Texct: anexkrponnsiii // OBC «KoncynbTant cryaentay: [cait]. URL: https://www.studtntlibrary.ru.
13. IO.I'.®ponos Kypc kommougHoi xumuu: IIoBEpXHOCTHBIE SBJICHUS M JAUCHEPCHBbIE CUCTEMbI. M.
«AnbsHCe». 2006.

B) UHTEpHET-pecypehbl
Oo6ecrieyueH T0CTYI K COBPEMEHHBIM MPO(ECCHOHAIBHBIM 0a3aM JTaHHBIX, HUH()OPMAIMOHHBIM CIIPABOYHBIM
Y TIOUCKOBBIM cuctemam (bubmmotexa COI'Y):
o DJIeKTPOHHAs 0MbauoTeKka nuccepTanmnii u apropedeparo PI'E (OB/1 PI'b)
Tpebyercs peructpanus B oudimmorexe COI'Y
IbC «YuuBepcurerckas 6udanoreka ONLINE»
Tpebyercs perucrpanus B oudnmnorexe COI'Y

° IBbC «HayuHas dJjeKTpoHHAasA 0udanorexka eLibrary.ru»
CamocrosTenbHast perucTpalus Ha caiTe
° IBC «KoHCYILTAHT cTYAeHTa» CTyaeH4Yeckas 2JeKTPOHHAsA 0M0IM0TeKA 0 MEIUIIMHCKOMY U

(dhapmaneBTHYECKOMY 00PA30BAHUIO, 2 TAKIKE M0 €CTECTBEHHBIM W TOYHbIM HAYKAM B IIeJIOM
Tpedyercs peructpauus B oudaunoreke COI'Y

o IBC «lOpaiiT» — o0pa3oBaTeabHas cpeia, BKIKOYAIONIAS BUPTYAJILHBINH YUTAJIbHBINA 321
Y4eOHHUKOB M Y4eOHbIX IOCO0UIi 0T ABTOPOB M3 BeIVIINX BY30B Poccun 1o BceM HanmpaBJeHUsIM H
CHEeHATBHOCTAM
Tpedyercs peructpauus B oudanoreke COI'Y

. SpringerCustomerServiceCenterGmbH (6a3a nanHbIX, coaepiKaIIne MISKTPOHHBIC H3aHUS
n3natenbcTBa SpringerNature 3a nmepuog 2011 — 2017 rr. (MOTHOTEKCTOBAsA KOJJIEKITUS B KomudecTse 46 332
KHUT)
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PeROMeHIlyeMbIe HHTEPHET-aApeca Mo XuMHM:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/.

2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

Bba3bl 1aHHBIX:

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

IlepeyeHb JTMIEH3UOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0 IPOIPAMMHOI0 O0ecreyeHus,
He00X0MMOro JJ1sl 0OCBOCHHS TUCHUIINHBI:

naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
porpaMMHOE oOecIieueH e s pelaKTHPOBaHUs XuMudeckux hopmyn IsisDraw (cu. cnucox nuoice).
Peectp nmporpammuoro ob6ecrieuenus COI'Y 2020

Ne i/ HaumeHnoBanue Ne norosopa(iuuensust)
1. Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
2. Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
3. Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
4, Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
5. Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
6. Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
7. Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
8. Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
9. OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
10. OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
11. OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
12. Cucrema tectuposanus SunravWEBClass Ne468 ot 03.12.2013 UII Cynrarynun P.T.(6eccpouno)
IIporpamMMHoOe obecrieueHune Ne CJI/108 ot 29.08.2017 (MakcumyM-codT)0eccpoaHO
13. 1C:Ilpennpustue. byxranrepckuii Yder.
TunoBast KoHQHUTrypanus 8 ceTeBasi Bepcus
14 Cucrema komnbroTepHoit Bepctku MikTex | Jlunensust FSF/Debian (CBoGoiHOe iporpaMmmHoe
' obecnieuenue)(6eccpodHO)
15 AnTHBHpYCHOE nporpaMmMmHoe oOecriedenne | Nel7E0-180222-130819-587-185 ot 26.02. 2018r. oo
' KasperksyTotalSecurity 14.03.2019r.
16 Cucrema ynpasieHus: 0a3aMu JaHHBIX CBobosiHOE TIporpaMMHOe obecriedeHne(0eccpovHO)
' MySQLFireBird
17. WuTerpupoBanHas cpena paspabdorku Eclipse | CBo6oanoe mporpamMmmuoe obecnedeHne(6eccpouHo)
IIporpamMmHoOe obecnieueHue asst CBoboHOe porpaMMHoe obecneueHne(0eccpovHO)
18. PEIaKTUPOBAHHS XUMHYECKUX (POPMYIT
IsisDraw
19 CucTeMa noucKa TeKCTOBBIX 3auMcTBoBaHul | Ne795 ot 26.12.2020(nefictButenen g0 30.12.2021r) ¢
' «AnTumarnar.BY3» 3AO «Antu-Ilnarnar»
20 IIporpamMmmMHuoe obecrieuenre NeKTI /108 ot 29.08.2017 ¢ OO0
' 1C:IIpeanpustue 8.3 Ympasnenue TOprosicii | «Makcumym»(6ecCpoIHO)
21 [Iporpammuoe obecrieuenue 1C:3aprumatau | NeC/l./ Ne126.,01.07.2020r. < MAKCUMY M-
' KaJpbl TOC. yUPEXKACHUSS CODT» beccpouno
22. IIporpammuoe obecnieuenue 1C:0r0Ker. NeCL1/76 01.03.2017t. «makcuMyMm-codT» (0eccpovHO)
23, OducHas cuctema LibreOffice JIunensust GNU/GPLcBo6oiHOE TIpOrpaMmMHOe

obecmneuenne (6eccpouHo)
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ABTOMaTI/I3I/IpOBaHHa$I CHCTEMaA

CBI/I,HGTCJ'ILCTBO () FOC}’ILapCTBeHHOﬁ perucTpanuun

24, «Ymupasnenne —/lekanat bPCy» nporpammbl it O9BM Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma anst O3BM «bank Bomipocos st | Pazpaborka COI'Y CBHUIEeTenhCTBO 0 TOCYIaPCTBEHHOM
o5 KOHTPOJIS 3HAHUID) peructpauuu nporpammsl 11t 9BM Ne2015611829 ot
06.02.2015r. (6eccpouno)
26 Koncynprant+ Ne430-2017/614 ot11.01.2017r.
000 "dact-Uudopm"(6eccpouno)
27 rapaHT 01.2020r. -12.2021r.
28 TUTaHBI Ne5581, o1 09.01.2019r. (09.01.2019r. 10 08.01.2020r.)
000 JIMMHC
29 VSDESK Ne108205/01 ot 05.02.2018r.MI1 U,A.CepreeBuu
30 «[amakTuka» Ne31907480031 ot 25.02.2018r.(6eccpouHno)
31 BricsCAD BricysNV, 30.09.2020r go 30.09.2021r
32 OnexkTpoHHast OMONMOTEKa TUCCePTALUH U https://dvs.rsl.ru
aBtopedeparos PI'B(OB/] PI'b) Tpebyetcs peructpanus B Oudmuorexke COI'Y
33 OBC"YHuBepcuTeTCKAas oubmmoreka | https://biblioclub.ru
ONLINE" TpeGyercs peructpanus B ounbdianorexe COI'Y
34 OBC «HayuHas snektpoHHas Oubmmoreka | http://elibrary.ru.
eLibrary.ru» TpeGyercs peructparnus B oudanorexke COI
35 VuusepcanbHas 6a3 qanusix EastView https://dlib.eastview.com
Jlorun: Khetagurov; ITaposs: Khetagurov
3BC «KoHcynbTanT crymenra» | http://www.studentlibrary.ru
Crynendeckas d1eKTpoHHas Oubnmoteka mo | Tpedyercs peructpanus B onbmmorexke COI'Y
36 MEIWIIMHCKOMY H  (apMareBTHIECKOMY
00pa3oBaHMIO, a TAKXKE 10 €CTECTBCHHBIM U
OYHBIM HayKaM B IIEJIOM.
OBC «lOpaiit» - obpaszoBarenbHas cpema, | Www.biblio-online.ru
BKITIOYAIOIIAsi BUPTYaIbHBIA YATANBbHEBIN 3an | Tpebyetcs peructpanus B onbmmorexke COI'Y
37 y49eOHMKOB M Y4eOHBIX MOCOOHH OT aBTOPOB
U3 BeoymHMX By30B Poccun 1O BceM
HAIMpPaBJICHUSIM U CIIEIIATBHOCTSIM.
CiscoWebex- Cucrema nposenenust | OO0 AiicrexgoroBop Ne J183-2020 ot 10.08.2020-
38
BEOMHAPOB. 10.08.2021r
DIRECTUMRX- Cucrema snexkrpoHHoro | OOO I'anakruka UT morosop Ne 120320/11/A ot
39
JIOKYMEHT0000pOoTa 16.03.2020
40 Yenyru cBs3M (IOCTYIT K CETH UHTEPHET) 00O Ankom Ne AL-0044 ot 31.01.2020r -31.01.2021r

54



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
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HaumeHnoBanue CaeneHus 0 Ne norosopa . Koa-Bo
Ne Hpunaniex Anpec Cpoxk aeiicTBus Xapakrepucruka
Ne JJ1EeKTPOHHOTO -HOCTh caira Tpaso- Ha npaeo 3aKJIIOYEHHOI 0 10r0BOpa ToUeK RocTyna/ aocTyna
B pecypca obJagarTene ucnoab3oBanus I6C noJab3oBareei y
Jorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 r. 7000
Iorosop Ne 167-08/15 i
o1 12.09.2015 1. 12.09.2015 r.-11.03.2016 . 7000
Iorosop Ne 58-02/16 i
o7 09.03.2016 1. 12.03.2016.r.-11.09.2016.r. 7000
Jorosop Ne 202-08/16 i
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
9BC Jorosop Ne 069-02/17
000 P -
L "VHHBepcHTeTCKAst I oo or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 To IP-anpecy
Onbuorexa CropoHH:s b_piibli.oclub I’LIJ Mestay Tlorosop Ne 184-08/17 12.092017m11.03.2018 2000 OC3MTUMHUTHBIN
Online" ' ot 04.09.2017 :09:2017r.-11.03.2018r.
Jorosop Ne 056-02/18 i
or 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Jorosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Horosop Ne 21-02/2019 i
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MaTepuajibHO-TeXHUYECKOE oDecniedeHne TUCIUIIMHBI (MOIYJIs)

YueOHble ayauTOpUH AJ TNPOBeJdeHUs] 3aHATHI JIEKIMOHHOIO THIIA,
CEeMHMHAPCKOr0 THNA, TPYNNOBHIX M HHIMBUAYAJIbHBIX KOHCYJbTALMIA,
TeKyllero KOHTPOJAST W  NPOMEXKYTOYHOIl  aTTecTallMd, a  TaKKe
CaMOCTOSITeJIbHOH PadoThl 00y4YAIOLIUXCSI: TPENOAaBaTeNbCKUI CTOJ, CTYyI,
CTOJIBI U CTYJBS JUTd o0ydaromuxcs, kadeapa, KiaccHast JOCKa.

O6opynoBanue: MutepaktuBHas gocka Smart Board — 1 mr.; Pabouast cranmust
RU Ergo Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mT.
[IpoexknnonHOe MymbTUMEAWHHOE 00OpyIOBaHWE (MyIBTUMEIUHHBIN MPOEKTOP
Optoma Dx 327 ¢ nmoronounsiM kperiennem-kponmreitn Kromax PROJETOR-10
st mpoektopoB 3 cr. HakioH; JkpaH DINON Manual 180x180 MW- 1 mr. ¢
MPOTpaMMHBIM OOECIIedeHHeM, BBIXOJIOM B CeTb VIHTepHET W [JOCTYyImoOM B
ANEKTPOHHYIO HHPOPMAIIMOHHO-00pazoBaTenbHyo cpeny COI'Y

IMporpammuoe obecreuenue: Microsoft Windows 7 Professional;  Microsoft
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TecTHpOBaHHS
Sunrav. WEB Class (Beccpounoe I10); IIporpammuoe obOecriedeHue Jist
penaktupoBanus xumudeckux popmyi Isis Draw (beccpounoe T10); Koncysbrant
mmoc; CucremMa TIOMCKAa TEKCTOBBIX 3aMMCTBOBaHUH «AHTHIIaruaT.BY3y;
[porpamma mns 3BM «bank BompocoB it KOHTpoisi 3HaHui»; [apant; Cisco
Webex; nemMoHCTpanoHHBIC U Y4€OHO-HATIISAHBIE TIOCOOUS (BHICOTIPE3SHTAIINS).

Poccuiickas ®denepauns,
362025, PecrryGmnuka
Cesepras Ocetnst —AaHus,
ropoxa Bnagukaskas,

ynuna Barytuna, nom 44-46,
yaebHbIii Kopmyc Ne 7, aym.
Ne 606

JlaGopaTopusi O0ueii, ¢puznyeckoii 1 KOJIOMIHOM XUMMH JJsl NPOBeAEeHUS
3aHATHH CEMHMHAPCKOIO THINA, JA0OPaTOPHBIX 3aHATHH, KYypCOBOIo
NPOeKTHPOBAHMA  (BBINMOJHEHHA KYPCOBBIX paloT), TIpyNmoBbIX H
HHIMBHAYAJIBHBIX KOHCYJbTAIMHA, a TaK/Ke CaMOCTOAATEJIbHOI pPadoThI
o0yvyaroumuxcs:

NPENoJaBaTeNbCKU  CTOJ, CTyJ, CTOJBI M CTydbs A 0Oydaromuxcs,

nabopaTopHBIE CTOJIBI, KIIACCHAS JOCKA.

Ob6opynoBanue: MynbTUMEAMUHBIA TPOCKTOp € dSKpaHoM (MynbTUMeTUHBIN
npoextop OPTOMA projector DX32, ¢ mOoTOJ0O4YHBIM KpeTieHHEM U Ha0. kaleeit
— 1 mr. Kommerotep m/xomir. kiacca Pentium 4-506 Foxconn 915 GL7MH-S 512
Mb O3V+/knaBuar — 1mT. ¢ HNPOTPAMMHBIM OOECIIEYCHHEM, BBIXOJIOM B CETh
WuTepHeT U 10CTYOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO CpEILy
cory

[Iporpammuoe oOecneuenue: Microsoft Windows 7 Professional;  Microsoft
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TtectupoBaHus
Sunrav  WEB Class (Beccpounoe I[10); IIporpammuoe oOecrieueHHe Jist
penaktupoBanus xumuueckux Gpopmyi Isis Draw (Beccpounoe I110); Koncynbrant
mioc; CucremMa TIOUCKAa TEKCTOBBIX 3aMMCTBOBAaHMHA «AHTHIDIaruat BY3»;
[porpamma ms 3BM «baHk BompocoB it KOHTpoJisi 3HaHui»; [apant; Cisco
Webex; neMOHCTpalMoOHHbBIE U Y4eOHO-HATIISTHbIE TOCOOMs (BUICOIIPE3CHTALINS).
Boeitsokao#t mikad- 1 mr. Monomep M-510 cranpapthbiii — 2 mr. Kojopumerp
K®K-2MII — 1 wr. Kanopumerp KJI-5 — lwt. Pedpakromerp UPD 4545-2M ¢
nozaceetkol — 1 mt. [longpumerp kpyrosoit CM3 — 1 mt. Kongykromerp MAPK-
603/1 — 1 mt. Becol naboparopusie CAS MW120 — 1 mir. Becsl aboparopHbie
npemmnsuonHsie ET-30011 — 1 mt. Aranuzatop «9xcnept-001» — 1 mt. Tepmocrtar
HUBER — 1 wr. pH-metp «Annon-4100» - 1 wt. pH-mMeTp-muumBonsT™MeTp pH-
150 MU- 1 wt. Becst AND HL- 1 . Becet WT-250- 1 mt. MarautHast Memiaika
[13-6110- lwt. bans BogsHas- 1 mr. Mukpockon «Mup 2»- 1 mr. pH-metp pH-
340 — 1 r. Hentpudyra OIMH -3- 1 mr.

Poccuiickas ®depnepauus,
362025, Pecnybnuka
Cesepnas Ocerust —AnaHus,
ropoj BrnanukaBkas,

ynuia Batytuna,

oM 44-46, yueOHBII KOpITyC
Ne 7,

ayn. Ne 615

JlaGopaTopum: KOMNBLIOTEPHbIE KJIACCHI Uil TPOBEAEeHHS TEKYIIero

Poccuiickas ®denepanus,
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KOHTPOJISI M TIPOMEKYTOYHOH AaTTecTallMd, a TaKKe CaMOCTOSITeIbHOM
patoThI 00yJaAIOIIMXCSI:

MPEToAaBaTeIbCKUI CTON, CTYJ, CTOJBI M CTYdbs Jis oOydarommxcs, kadenpa,
KJIacCcHasl TOCKa.

Ob6opynoBanue: KommbpioTepsl Ijsi KOMIBIOTEPHOTO Kiacca B KOMIUIEKTE - C
MPOrpaMMHBIM OOECIIedeHHeM, BBIXOJIOM B CeTb VIHTEpHET W [JOCTYIOM B
JNEKTPOHHYIO WH(pOpPMAIMOHHO-00pa3oBatenbHylo cpexy COI'Y; wucTOYHHKH
OecniepeboitHoro nmutanus, Ippon, kommyrarop s kiacca D-Link DGS-10240,
UHTepaKTUBHas gocka 787°(1702070/15112/11344/2+ mpoextop Beno MXS503. ¢
MPOrpaMMHBIM OOCCIICYCHHEM, BBIXOJOM B CeThb VIHTEpHET M JOCTYIOM B
ANEKTPOHHYIO MHPOPMAIIMOHHO-00pazoBaTenbHyo cpeny COI'Y

[Iporpammuoe obecreuenune: Microsoft Windows 7 Professional,  Microsoft
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrtema TtecTupoBaHus
Sunrav. WEB Class (beccpounoe I10); IlporpammHoe obecnedeHne s
pemaktupoBanusa xummdeckux Gopmy Isis Draw (beccpounoe 110); Koncynsrant
mroc; CHcTremMa TIOMCKa TEKCTOBBIX 3aMMCTBOBaHMH «AHTHIIarmatr BY3y;
[porpamma ms 3BM «baHk BompocoB it KOHTpoJisi 3HaHuit»; [apant; Cisco
Webex; neMOHCTpalMOHHBIE U Y4eOHO-HATIISIHbIe TOCOOMs (BUICOIIPE3CHTALINS).

362025, Pecnybnuka
Cesepras Ocernst —AnaHus,
ropoJ BrnanukaBkas,

ynuna Batytuna, nom 44-46,
yueOHbIii kopmyc Ne 7, ayn.
Ne 614

Bubanoreka, B TOM YHcJ/ie YNTATbHBII 3aJ1: CTOIBI U CTYJbBS IS O0YJatOIINXCA,
KOMITIBIOTEPBI B KOMIUIEKTE - C IPOTrpaMMHBIM O6€CH6‘I€HI/I6M, BBIXOJOM B CCTh
WHTepHET ¥ TOCTYIIOM B 3JEKTPOHHYIO0 HH()OPMAIMOHHO-00pa30BaTENbHYIO CPEIy
cory

[Tporpammuoe obecniedenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Koncynsrant miioc; I'apant; Cisco Webex;
OBbC"Yuusepcurerckas oubnmoreka ONLINE" https://biblioclub.ru

OBC «KoucynbTanT cTymeHtay  http://www.studentlibrary.ru

9BC «Opaiim» www.biblio-online.ru

Poccuiickas ®depnepauus,
362025, PecrryGmnuka
Cesepnas Ocerust —AnaHus,
ropox Binanukaskas,

ymuna Leperenu/Bartytuna,
oM 16/19, yueOHBII KOpITyC
Ne 6
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