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[Tporpamma cocTasiieHa B COOTBETCTBHH ¢ DeiepalibHBIM rocy1apCTBEHHBIM 00Pa30BaATETbHBIM
CTaH/IapToOM BhICIIEro 0Opa3oBaHus — Oakanarpuar no HanpasacHuio 04.03.01 Xumus,
YTBEPKICHHBIM NprKazoM MuHHCTEPCTBA 00pa3oBanus 1 Hayku Poceuiickoit Geaepanmu ot
17.07.2017 N671, yyeOHbIM n1aHOM MOATOTOBKY Gakasnaspa 10 Hanpasenrio 04.03.01 Xumus,
yTBRep A AeHHEIM yueHbIM coBeToM CI'BOY BO «COI'V» ot 29.04.2021 ropa, npotokon Ne 11.

CocTtaBHUTENb: K.X.H., 10ueHT Yuropuna T.M.

Pabouas nporpamma obcyikjieHa Ha 3ace/laHii Kahephl OpraHM4eckoi XUMIAH
(npotoxoa Ne 7 ot «15» mapTa-2021 r.)
3as. katenpoii /

l = Abaes B.T.
o

Onobpena coretom (hakyabreTa XUMiH, OHONOIHH U OMOTEXHONIOTHH
(mpotoko: Ne 8/20-21 ot «25» mapra 2021 1.)
[Tpencenatens copera akynpreTa uﬁ.q:.cm} Aracpa DA,

e

Pabouan npozpamma ouciouiunsl RPUHAMAG 6 COCMAGE OCHOBHON NPOPecCuona1bnol
e0pazosamenbhoi npozpamml peuteitnem yuenoco coeema [pomoroa Ne 11 o 29.04.2021,

Ymegepacoena npurkazom pexmopa Ne 106 onr 30.04.2021.




1. CTpykrypa, 1 001as TPy10eMKOCTb IHCIUIINHBI.
OO0mmas TpyI0eMKOCTh JUCITUIUIMHBI COCTABIISACT 4 3aueTHbIe eauHuUIlbl (144 yaca).

Ounas popma oOyueHus 3aounHast popma oOyueHus
Kypc 3
Cemectp 5
Jlexumu 36
[IpakTrueckue (cemuHapCcKue) -
3aHATHS
JlaGopaTopHble 3aHATHUS 54
Koncynpranuun
HToro ayAuTOpHBIX 3aHATHI 90
CamocrosTenbHas pabora 18
KouTpons 36
@dopMa KOHTPOJIS
9K3aMeH +
3auer -
OO01ee KOTMIECTBO YacOB 144

2. Hlean ocBoOeHMS JUCHHUIIHHBI

B cootBerctBun ¢ ®enepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM  CTaHIAPTOM 11O
HampaBlieHuto noArotoBku (cnenuanbHocT) 04.03.01 Xumuss u ypoBHIO BbICHIEr0 00pa3oBaHUS
OakaylaBpuaT, yTBepKIeHHOMY npukazom MunoOpHayku Poccun ot 17 urosst 2017 roma Ne 671,

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

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

MunucrepctBom toctuniuu PO 2 asrycrta 2017 r., peructpaunonusiii Ned7644), ¢ n3MeHEHUAMH,

BHECEHHBIMHU NPHKa30oM MUHHCTEPCTBA HAYKH U BhICIIEro oopasoBanust PO or 8 despans 2021 r.

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

Ne62739):

LeJIb U3YyYEHUS Kypca KOJUIOMJIHON XUMHUHU — 1aTh CTYJIEHTY 3HAHHUSI OCHOB XMMHUHU ITOBEPXHOCTHBIX
SIBJIGHUHN, KOJIJIOUJTHO-JUCIIEPCHBIX CHUCTEM, KOTOpBIE CIIy)KaT [OATOTOBKE CTyAEHTa K Oyayien
npoeCCHOHATBHON AEATENbHOCTH B 00JacTAX: HAy4YHO-HUCCIIEAOBATENIbCKOM, TEXHOJIOTHYECKOH H
Mearornyeckoi, KOTOpble CIyXaT MOATOTOBKE CTy/AEHTa K Oyayieill nmpogeccuoHalnbHON AESITeTbHOCTH
B 00JIaCTSX: HAYYHO-HMCCIIEI0BATENbCKOM, TEXHOJIOTHYECKOM 1 Ie1larornyeckoi.

W3ydyeHre naHHOW JUCLMILIUHBI CIYXKHUT MOATOTOBKOW CTyJAEHTa K Oyayuieil mpodeccruoHanbHON
NeITeNbHOCTH B 00NacTAX —  HAy4yHO-UCCIIEAOBATENBCKOM M MENaroruyeckod  COrjacHo
npodeccuoHaNbHbIM CTaHAApTaM:

1. 01.001 Ipodeccuonanbvusbliii crangaptr «Ilegaror (megarormyeckasi AesiTeIbHOCTH B cdepe
AOILIKOJbHOI0, HAYAJBbHOIO 0011ero, OCHOBHOro o0IIero, cpeaHero o0mero oopa3oBaHHA)
(BOocnHMTATEJIB, YYMTEJIB)», YTBEP)KIECHHBIA NPUKa30oM MUHHCTEPCTBA TpyAa U COLMATIBHOMN 3allIUThI
Poccuiickoit ®enepanun ot 18 okra0ps 2013 r. Ne 544u (3apeructpupoBaH MHHHCTEPCTBOM
toctuiu Poccuiickoii @eneparun 6 nexkadps 2013 r., peructpaunonusiii Ne 30550)

2. 01.004. TIIpodeccuonanbuniii crangapt «Ilemaror mnpodeccHOHAIBLHOTO  00y4YeHHs,
npogeccHoHAIBLHOr0 00pa30oBaHUsA W JONMOJHHUTEJIBHOI0 NMPO(ecCHOHAIBLHOIO 00pa30BaHUD
YTBEPKJIEH INpUKazoM MMHHUCTEpCTBA Tpyla M COLUANbHOW 3amuThl Poccuiickon ®denepanuu ot
08.09.2015 Ne 608u (3apeructpupoBan MunucrepctBoM toctuuuun Poccuiickoit denepanuu ot 24
ceHTs10ps 2015 1. Ne 38998).

3. 40.011. IpodeccuonanbHplii crangapt «CHoenMaJuCT N0 HAYYHO-HCC/IEI0BATENBCKUM H
ONBITHO-KOHCTPYKTOPCKUM pa3padoTKkam» YTBEpXKIEH Mpuka3oM MuHUCTepCTBA TpyAa U
counanbHoW 3amuthl Poccuiickoit @enepanuu ot 4 mapra 2014 r. Ne 121n (3aperucrpupoBaH
MunuctepctBoM roctuniu Poccniickoit @eneparuu 21 mapra 2014 r., peructpanuonsasii Ne 31692).




He.]]ﬂMI/I OCBOCHUA JUCHUITIIMHBI (MOIIy.HSI) ((KOJIJIOI/IIIHaSI XUMUA) B COOTBCTCTBHUH C
podecCHOHAIbHBIMY CTaHAAPTAMH SIBIISIFOTCS:

- CI/ICTeMaTI/I?;aI_[I/I}I 3HaHPII>1 06yt1a10u11/1xc;1 II0 OCHOBaM KOJIJIOI/IIIHO'HI/ICHGPCHOFO COCTOAHUA
BEIIECTB, KOTOpBIE CIy)KaT IMOATOTOBKE CTyACHTa K Oyaymed mnpodeccHoHATbHON
JESATEILHOCTH 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 CBOMCTB KOJUIOMIHBIX CUCTEM;

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

WX POJIb B IPOTEKAHUU OMOJIOTHYECKUX TPOIIECCOB;

dopmupoBaHue |y OOYYAMOIIMXCS YMEHHH W  HABBIKOB OCYIICCTBICHHS  Yy4eOHO-
MMO3HABATEIBHON ¥ MPO(PECCHOHATBHOM JCSITSILHOCTH.

3agaum AMCUMILINHBI:

- MOKa3aTh U OOBSICHUTH CIICIU(PHUKY KOJJIOUIHOTO COCTOSTHUS BEIIECTBA; 0COOCHHOCTEH MOBEPXHOCTHBIX
ﬂBJ’IeHI/Iﬁ JJIA 9TUX CUCTEM,

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

- O603H8,'—II/ITB COBpCMeHHbIe TCHIACHIIUU B paBBI/ITI/II/I TeOpeTI/I‘-IeCKI/IX HpeIICTaBHeHI/Iﬁ, HOBBIX METOI0B
MOJTYYCHHUS U UCCIICIOBAHNUS KOJIOUIHO-TUCTICPCHBIX CUCTEM.

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.

Jis u3ydeHus JAMCUMIUIMHBL HEOOXOJUMBI 3HAHMS, YMEHMSI M KOMIIETEHLUHU, I1OJIyYE€HHBIE
CTYIEHTAaMH IIpU M3YyYEHUU KypcoB aucuuiuinH «Heopranumdeckass XuMus», «AHQIATHYECKAs XUMMS,
«Oprannueckas Xumus», «dusndeckas xumusn», «Maremaruka», «MMupopmaruka», «dusuka» yueOHOro
IUIaHa MOATOTOBKHM OakanaBpos o HanpasieHuto 04.03.01 Xumus.

TpeGoBaHMs K BXOJHBIM 3HAHUSAM O0YJarOIINXCSI:

Jis  ocBOoeHMs  JaHHOM  JUCHMIUIMHBI  HEOOXOJUMO  BIIAJICHHE NpeIBapUTeJbHbBIMH
KOMIIeTEeHIUSIMHU, TIPUOOPETEHHBIMU B PE3YJbTAaTE OCBOCHHS IMPEAIIECTBYIOMIUX JUCHUIUIMH y4eOHOIo
IUTaHa MOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumus («Heopranmdeckas 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; «Martematuka» - YK-1; OIIK-3;
OIIK-5; OIIK-4; «Madopmaruka» - YK-1, «®usuka» - YK-1; OIIK-3; OIIK-4, «Opranudeckas XUMHD -
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 ocymecTBIsITh MOUCK, KPUTUYECKUN aHAJIW3 M CHUHTE3 MH(OpMalnuu, NpUMEHSThH
CUCTEMHBIN MOJXOJ [UIsl PEIICHU [TOCTABJICHHBIX 3a/a4;

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

YK-4. CniocoGeH OCYIIECTBIIATh JEIOBYI0 KOMMYHHUKAIIMIO B YCTHOM M NMHChMEHHOH (opmax Ha
rocyiapcTBeHHOM si3bike Poccuiickoit denepanuu 1 HHOCTpaHHOM(BIX) sI3bIKe(axX);

YK-8. CnocoGeH co3maBaTh M MOJIEPKUBATH O€30IaCHbIE YCIOBUS >KM3HEIECSATEIBHOCTH, B TOM
qyclie IPY BOZHUKHOBEHUH YPE3BBIYAHBIX CUTYAIIUH.

OIIK-1 CnocobeH aHanM3UpOBaTh U MHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKHX SKCIIEPUMEHTOB,
HaOJI0/IeHU U U3MEPEHUI;
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OIIK-2 Cnoco0eH mNpoOBOAWTH C COONIOJCHHEM HOPM TEXHHUKH O€30MacHOCTH XUMHYECKUH
SKCIIEPUMEHT, BKJIOYas CHUHTE3, aHallu3, M3y4Ye€HUE CTPYKTYphl W CBOMCTB BEUIECTB U MaTepUasoB,
HCCIIEIOBAaHHUE MIPOIIECCOB C UX YYACTHEM;

OIIK-3 CrocobeH NMpUMEHATh pacuyeTHO-TEOPETHUYECKUE METOJIBI I U3yYEHHUs CBOWCTB BEIIECTB H
MIPOIIECCOB C UX YYACTHUEM C UCIOIH30BAHUEM COBPEMEHHOW BBIYMCIUTEILHON TEXHHUKH,

OIIK-4 CrnocobeH TuTaHMpOBaTh pPabOTHl XMMHYECKOW HANpaBJIICHHOCTH, oOpabaTeiBaTh |
MHTEPIPETHUPOBATH MOJTyYCHHBIE PE3YIbTATHI C UCIOIB30BAaHUEM TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
HABBIKOB PEUICHHs] MATEeMaTUYECKUX U (PU3MYECKUX 3aau;

OIIK-5 Cnoco0eH HCMONb30BaTh CYLIECTBYIOIIUE MpOrpaMMHbIE MPOAYKTHI M HMH(OpPMAalMOHHBIE
0a3bl JaHHBIX Ui PEIICHHS 337134 MPO(PECCHOHATBHON JEATEIBHOCTH C YYETOM OCHOBHBIX TpeOOBaHMIA
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

OIIK-6 CrnocoOeH mpeAcTaBiIsATh Pe3ylbTaThl CBOEH pabOThl B YCTHOH M NHCbMEHHOW (opme B
COOTBETCTBUH C HOPMaMU U MPaBUJIaMU, IPUHATHIMU B TPO(HECCHOHATIEHOM COOOIIECTBE;

IIK-1 CnocoGen BbIOMpaTh W MCIOJNB30BAaTh TEXHUYECKHE CPEICTBA M METOJbl MCIBITAHUN IS
pEIIeHUs UCCIeI0BaTENbCKUX 3a7a4 XUMUYECKOM HAMPaBICHHOCTH, TOCTABIICHHBIX CHEIUAINCTOM OoJee
BBICOKOH KBATU(PUKALINH

IIK-2. CnocobeH OCyIIeCTBIATh KOHTPOJIb KauyecTBa ChIPbS, KOMIIOHEHTOB M BBIITyCKaeMOMH
MPOAYKIIUH XUMHUYECKOTO Ha3HAUEHUS, TPOBOINUTH IMACIIOPTH3AINIO TOBAPHON MPOTYKIINN

IIK-5 CrnocobGeH HCMonb30BaTh COBPEMEHHBIE SKCIEPUMEHTANIbHBIE METOMABI ISl YCTaHOBIICHUS
CTPYKTYPBI U UCCIICIOBAHMS PEAKIIHOHHOW CIIOCOOHOCTH BEIIECTB IMOJT PYKOBOACTBOM CIIEIIHATIUCTA Ooiee
BBICOKOMW KBaJIM(DUKAIIHH.

Jlist OCBOCHUS JAHHOW y4eOHOU MUCHUIUIMHBI CTYACHT JIOJDKCH:

3HaTh:

- IIOHATHS ¥ 3aKOHBI OOIICH XHUMHH,

- IOHSTHS ¥ 3aKOHBI XUMHUU, U3y4aeMbIe B KypcaX HEOPraHMUECKOM, OpraHn4ecKoi U (GU3UYECKON XUMUH;
- KJIAacChl OPraHMYECKUX M HEOPTraHMYECKHX COCIUHEHHUH, METOAbl MX TIIOJyYeHHs U XHMHUYECKHE
CBOICTBA;

- 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMHUECKUX BEIIECTB.

Ymers:

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

Baajgers.

- METO/IaMHU MPOCTEHUIITNX XUMHUYECKUX PACUYETOB C MCIIONB30BAHUEM DPA3IUYHBIX CIIOCOOOB BBIPAKEHHS
KOHIIEHTPAIlUU PacTBOPa, KOHCTAHT XMMHUYECKOTO PABHOBECHUS M CKOPOCTH XUMHYECKON PEaKIIHH;
- OCHOBHBIMH CIIOCOOAMU TIPOBEICHUS U OTMCAHHSI XUMHYECKOTO IKCTIEPUMEHTA.

JlaHHas JAUCHMIUIMHA HMEET JIOTHYECKYI0 M COJep’KaTelIbHO-METOJANYECKYI0 B3aUMOCBA3b C
MOCTECIYIOMUMH  JTUCHUIUTMHAMA W TPAaKTHKH Y4eOHOTO IUIaHa, Uil KOTOPBIX OCBOCHHE JTaHHOM
JUCLUIUIMHBI HEO0X0IMMO KaK MPeJIeCTBYIONIEe, 3 UMEHHO:

Oprannueckasi XUMHS

BeicokoMounekynsapHble cOeIMHEHHS

XuMHUYecKasi TeXHOIOTHs

XuMHuueckoe MoIU(PHUIIMPOBAHUE TOBEPXHOCTH

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

[Ipu ocBOCHHMYU TaHHOM JUCIUITLTHHBI O0YYAIOMIMHACS CMOXKET MPOJAEMOHCTPHPOBATH (YACTHYHO)

crnenytomue o6o6menHsie TpyaoBbie pyHkmu (OTD) u Tpynossie pynkuuu (TD):

| Konx u HaumeHoBaHue ‘ O6o6menHas Tpynosasi pynkius (OTD) ‘ Tpynosas pynkuus (TD) ‘




npodeccuoHaATbLHOIO0

cTaHaapTa
OobsacTb npogeccnoHanbHOI AeaTeabHOCTH: 01 O0pa3oBaHue U HayKa

Tun 3apa4 npogeccuoHAIBLHOI 1eATeTbHOCTH: NeJarornyecKui
01.001 ITemaror Kon | Haummenoranme OT® | YposeHn HaumenoBanue TD Kon
(memarorudeckas KBaHpUKa
JesITeNBbHOCTE B cdepe 87071
JIOILIKOJIBHOTO, A | Ilemarornueckas 6 OOuienenaroruueckast A/01.6
HavyaJbHOTO 001Iero, JeSITeNBHOCTD 110 ¢ynkuus. O0yueHue
OCHOBHOTO 00I111€eTO, MPOCKTUPOBAHUIO U
cpemHero oomero peanuzanuu
oOpa3oBaHus 00pa30BaTeIbHOTO BocnuraresnpHas A/02.6
(BocnuTaTEND, mpolecca B JeSTEILHOCTh
YUHATEND). 00pazoBaTeIbLHBIX
HaunmeHoBanue Bua OpraHu3aIusIX
npoecCuoHaIbHON JIOLIIKOJIBHOTO, PasBuBarorias A/03.6
JeSITEIbHOCTH: HA4aIbHOTO OOILETo, JIeSATEILHOCTh
JomikonsHOe OCHOBHOTO OOIIIETO,
obpazoBaHue CpeaHero oo1ero
HagansHoe obmiee o0pa3oBaHHA
obpa3zoBaHHe B | [lemarornueckas 6 ITenaroruveckast B/03.6
OcHoBHOE 06Hlee JACATCIBbHOCTD 110 JACATCIIbHOCTD 110
obpa3oBaHue MPOCKTUPOBAHHIO peanu3anuy nporpamMmm
Cpennee obmee peanu3aiyu OCHOBHBIX OCHOBHOTO U CPEJTHETO
obpa3zoBaHHe 001e00pa3oBaTebHBIX obuiero o6pasoBanus

porpamMm
01.003 A | Tlpenogasanue mo 6 Opranuzaius A/01.6
[IpodeccuonanbHbIi JONOJHUTEIbLHBIM IEATEILHOCTH VUAIIUXCS,
craugapt  «Ilexaror 00111e00pa3oBaTeIbHBIM HaMpaBJICHHON Ha
JIOTIOJTHUTEIEHOTO mporpaMMam OCBOCHHE JIOTIOJIHUTEIbHO
oOpa3oBaHus JeTeil U 00111600pa30BaTEIbHOMN
B3POCIBIX). OpOrpaMMbl
HaumeHoBanue Buja 6 [Tenaroruveckuii kKoutposib | A/04.6
npodecCHOHATBHOM 1 OI[CHKA OCBOCHUS
JeSITeIbHOCTH: JIOTIOJTHUTETbHON
[Temarorudeckas 00111e00pa30BaTeIbHOM
JACATCIbHOCTD B ImporpaMmbl
JIOTIOJTHUTEIIEHOM
obpa3zoBaHuu JieTei U
B3pOCIIBIX
26 XumMuueckoe, XHMHKO-TEXHOJIOTHY€ECKO€e MPOU3BOICTBO

Tun 3axa4 npogeccHOHANBHOI IeATeJLHOCTH: TEXHOJIOTHYeCKHI
26.006 A | JJaGoparopHo - 6 AHanm3 chIpb, A/02.6
[IpodeccuonanbHbII AHAIIMTAYECKOE MaTepHUAJIOB Ha
CTaHIapT COIPOBOXK/ICHHE COOTBETCTBHE
«Crnenuanycr 1o pa3paboTKu CTaHJapTaM 1
paspaboTke HAHOCTPYKTYPUPOBAHHBIX TEXHUYECKUM YCIIOBHSIM,
HAaHOCTPYKTYpPHUPOBaH KOMITO3UIIMOHHBIX HCIIOJIb3YEMBIM B
HBIX MaTepHaIoB MIPOU3BO/ICTBE, H
KOMITO3UIIMOHHBIX o00paboTka



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

MaT€puralioB)». OKCIICPUMEHTAIIBHBIX

HaumenoBanue Buaa pe3yIbTaTOB
npodeccroHabHOI B | HayuHo-TexHuueckas 6 CocraBiieHue B/06.6
JCSATEILHOCTH: pa3paboTka u AHAJIMTHYECKUX 0030POB,
[Tpon3BoaCTBO HOBBIX METOINYECKOE HAy4YHBIX OTYETOB,
HAaHOCTPYKTYPUPOBaH COIPOBOXKJICHUE B 00JIACTH myOIMKaIysl pe3yJIbTaTOB
HBIX CO3/IaHUs HCCIIEOBAaHUN
KOMITO3UIIMOHHBIX HaHOCTPYKTYPHUPOBAHHBIX
MaTepUajoB KOMITO3UIIMOHHBIX

MaTepHaIoB

40 CxBo3HbIe BU/bI IPOdecCUHOHATBLHOM 1esITeTbHOCTH
Tun 3aga4 npodgeccUuoHAIBLHOI 1esITeIbHOCTH: HAYYHO-UCCIe10BATEIbCKUIA

40.011 A | IlpoBenenue Hay4HO- 5 OcymecTBiieHne A/01.5
[MpodeccnonanbHpIii HCCIIEI0BATENbCKUX U MpoBeneHHst padoT 1Mo
CTaHOapT OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHATTU3Y
«Crenuanmct mno pa3paboTOK MO OTACIHHBIM Hay4YHO-TEXHUYECKON
Hay4JHO- paszenam TeMBbl uHopmanuu u
UCCIIEIOBATEIECKIM 1 pe3yIbTaTOB
OIIBITHO- HCCIIEA0BAHUM
KOHCTPYKTOPCKHM OcymiecTBiieHHE A/02.5
pa3paboTkam». BBITIOJTHEHHS
IKCTIEPUMEHTOB U
HaumenoBanue Bunia odopmiteHUS
npodeccuoHaNbHON pe3yabTaToB
JIeATEeILHOCTH: HCCIEIOBAaHUN U
[TpoBenenue HaydHO- pa3paboTok
UCCIIEIOBATEIBCKUX
OIBITHO-
KOHCTPYKTOPCKHUX
pa3paboTok

4. TpeOoBaHusi K pe3y/JbTaTaM OCBOEHHUS IMCUMILUIMHBI (KOMIETEHUHH O00y4aromerocs,
(dopmupyembie B pe3yibTaTe 0CBOCHHS JHCIHILIHHDI)

Hucuumnmuna «KosutouaHass XuMusS» OTHOCHTCS K BapuaTuBHOM yactu (Yacte, ¢dopMupyemas
y4acTHUKaMH OOpa3oBaTeNbHbIX OTHOmIeHu#) brmoka 1. [ucuumiausbl (MoaynH) y4deOHOTO IUIaHa
MOAroTOBKU OakanaBpoB 1o HampasyieHuto 04.03.01 Xumus, umeer unaexc B yueOHom miuane b1.B.09

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYaOUIHIICS TOJIKEH:

IIpodeccnonanbubie komnereHuun (IK):

CriocobeH HCIoNb30BaTh 3HAHUS O CTPOCHHMM BEILECTBA, MPUPOAE XMMHUYECKOH CBS3M U CBOMCTBax
Pa3IMYHBIX KJIACCOB XUMHUYECKHMX JJIEMEHTOB, BEUIECTB M MaTepHalloB JJisi NOHHMaHHUS MeEXaHH3Ma
XMMHUUYECKUX pEeaKLUi, MPOUCXOJAIIMX B TEXHOJIOIMYECKHUX IPOLIECCAX U OKPYKAIOLIEM MHpPE, a TAKKE
€CTECTBEHHOHAYUYHbBIC 3HAHUSI IS pellieHus 3a/1a4 podeccronatbHoi aestenbHoctu (ITK-1).

Konsr

KOMITCTEHIIHI CopeprxaHne KOMIIETEHITUI




IK-1

Crnioco0OeH uCnoJsib30BaTh 3HAHMUSI O CTPOCHHUU BEILECTBA, IPHUPOJIE XUMHUYECKOU
CBA3M M CBOWMCTBAaX pAa3JMYHBIX KJIACCOB XMMHMYECKHX JJIEMEHTOB, BEIIECTB H
MaTEpUaJIoB JJIs IOHUMaHMsSI MEXaHHW3Ma XUMUYECKUX PEaKLUH, MPOUCXOAIINX B
TEXHOJIOTHYECKHX ITPOLECCaX U OKPYKAIOIIEM MUPE, a TAKXKE €CTECTBEHHOHAYYHbIE
3HAHUS JUISI pelieHHs 3a]1a4 TpoeCCHOHATIBLHOMN e TEIbHOCTH

IK-2

Cnoco0eH MNpUMEHATh COBPEMEHHYIO allaparypy HOpH MPOBEACHUM HAYyYHBIX
HCCIIEI0BaHUH, a TAK)K€ COBPEMEHHBIE TEOPETUUECKHUE MTPEICTABICHUS] XUMHUYECKOM
HAyKH JIJIs] aHAJIN3a SKCIIEPUMEHTAIbHBIX JAaHHbBIX

Koa u HamMeHOBaHME HHAUKATOpA N1O0CTUKCHUSA Hqu)CCCHOHa.HLHOﬁ KOMIICTCHIIMU

Bzanmocss3b

IUIAHUPYEMBIX  PE3yJIbTaTOB

komnerenmsmu OITOIT:

o0y4yeHus: 1O

JACLIAILIAHE

C

(hopMHUpYEMBIMH

Konpr [Imanupyemsle pe3ysbTaTbl 00y4eHHs, COOTBETCTBYONINE (HOPMUPYEMBIM KOMITETEHIHSIM
KOMITETEHIIAN OIIOIT
OIIOII
3HaTh YMmeTs Bragets

InK-1 (dyHIaMeHTaNbHbIC MOHSTHS, | HCIIOIB30BATh IIEPBUYHYIO | IPAKTUYECKUMU HaBBIKAMU
TEPMUHOJIOTHUIO KOHHOHI{HOﬁ I/IH(bOpMaHI/IIO MOJIy4€HUA U | UCCICAOBAHUA
XHAMUU; KJ1acCU(UKAIIHIO, | UCCTICIOBAHUS JC JUIA | KOJUIOUIHBIX CTPYKTYP
MONyYeHWe W CBOMCTBA| ONpeeIICHUS OCHOBHBIX
mucniepcHbIX cucteMm (C); 0COOEHHOCTEH CTpOCHHSA
--CBOHCTBA OT/ICNBHBIX | KOJUTOMIHBIX BEIIECTB
KJIaCCOB KOJUIOUIHBIX CUCTEM
" BBICOKOMOJICKYIISIPHBIX
BEIIECTB

nK-2 CYyThb  OCHOBHBIX  METOJIOB ONEPUPOBATh  BAKHEHIIMMU | KOMIUIEKCOM
(1)I/I3I/IKO'XI/IMI/I‘ICCKOFO IIOHATHAMU KOHHOHHHOﬁ HUCCICI0OBATCIBCKUX u
aHaJin3a I[C N KOJUIOMOHBIX| XUMUHU AHAJIUTHYCCKUX METOA0B
pacTBOpoB aHanmm3a JIUCTIEPCHBIX

cucTeM

nK-1.1. HCHOJ’IBBY@T 3HAHUA O CTPOCHUU BCIICCTBA, IIPUPOAC XHMHYECKOH CBSI3U U CBOHCTBAX Pa3JINYHBIX KJIACCOB

XUMHUYECCKHUX DOJICMCHTOB,

MIPOUCXOSAIINX B TEXHOJIOTHYECKUX MIPOIECCaX U OKPY)KAIOIIEM MHPE;
IIK-1.2. [IporHO3upyeT CBOWCTBA XUMHUYECKHX COCTMHEHHUI ¥ MaTepUaIOoB HA OCHOBE JaHHBIX 00 MX CBOHCTBAaX H
XMMHUYECKOM CTPOCHUH;

IK-1.3.

Hcnonb3yer

COBPCMCHHBIC

TCOPCTUUCCKUC

MMpEACTaBJICHUA

€CTECTBEHHOHAYYHbIE 3HaHUS B CBOEH MPOECCHOHATBHON eI TEbHOCTH.
B pe3ynbrare 0CBOGHUS NUCLUILTUHBI 00YYatOLIUICs JOIKEH:

3HaTD:

XUMHYECKON

BCHIECTB MW MATCpUAJIOB [JId IMOHHMMAaHWUA MCXaHU3Ma XHUMHUYCCKUX peaKum‘/'I,

HaykKl U

¢ OCHOBHBIC IPUHIUIIBI, 3dKOHBI, ITOJIOKCHHU A, MECTOJ0JIOTNIO U3YYAaCMbIX NJUCIHUIIIIMH (HK-l),

YMeTh:

OCHOBHBIE 3aKOHOMEPHOCTH MTOBEPXHOCTHBIX sIBIEHUH rereporennsix cucrem (I1K-1);
OCHOBBI (PYHJaMEHTAJIBHBIX Pa3esiOB XUMUH, NIPEXKAE BCETO XUMHUH TUCIIEPCHBIX CHCTEM;
TEOPHH CTPOCHHUS ABOMHOTO 3ekTpudeckoro ciost (JIDC) kommonausix yactuil (ITK-1);
OCHOBBI YCTOMYMBOCTHU U CTaOMIN3AUHU KOJUIOUIHBIX pacTBopoB (I1K-1);

® JCIIOJI30BATh OCHOBHBIE 3aKOHBI U MOJIO0KEHUS KOJIJIOUJHOW XUMHHM JUIsl IOHUMaHUs MEXaHU3Ma
peakuuii, IPOUCXOIAIINX B TEXHOJIIOTHYECKHX ITpolieccax u okpyxatomiem mupe (I1K-1);



® [IPOTHO3UPOBATh CBOMCTBA JUCIEPCHBIX CUCTEM U, COOTBETCTBEHHO, MCIIOJIb30BaTh MaTepUabl Ha
UX OCHOBE, UMesl aHHbIe 00 ux cBoicrBax (ITK-1);

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

® ONepuUpoBaThb OCHOBHBIMH TMOHATHSIMH — JUCIEPCHAs CHUCTEMa, KOJUIOMAHBIE PaCTBOPBI,
MMOBEPXHOCTHBIE SIBJICHMS, KOJUIOMIHAS YacTUIla, MUIIEIJIa, arperaTuBHas U TepMOJIMHAMUYECKas
YCTOMYHMBOCTS, I3€Ta-MIOTCHIINAI, 31eKTpodopes, anekTpoocmoc (I[TK-1);

e Ha0MI0/AaTh, aHAJIU3UPOBATH U OOBICHATH JaHHbIC HAOIOJIEHUS B XOJ€ J1a00paTOPHBIX 3aHSATHIA,
CTpPOUTH W 00pabaThIBaTh TpaUKu 3aBUCUMOCTEH Ha OCHOBE MOTy4deHHBIX JaHHbIX (ITK-1);

e OOBACHATH, KaKHe CBOWCTBA M OCOOCHHOCTH MPUCYIIM OTACIBHBIX KilIacCaM KOJUIOMIHBIX
cucreM (IIAB), MHKpOreTeporeHHbIM CHCTEMaM (3MYJIbCUM, CYCIEH3UH, IEHBI, IOPOIIKH,
aspozonn) (I1IK-1);

® UCMOJB30BAaTh METO/AbI 0€30MacHOr0 OOpamleHuss ¢ XMMUYECKMMU MaTepuallaMd M BELIeCTBAMHU
(TITK-1);

® CaMOCTOSITENILHO paboTaTh C y4yeOHOI, HAyYHOW M CHPABOYHOW JUTEPATYpOH MO XUMHUYECKUM
mucturuHam (ITK-1).

Baangern:

® HaBBIKAMU HCIIOJIb30BaHHUS (DYHIAMEHTAIBHBIX XHMHYECKHMX 3aKOHOB M €CTECTBEHHOHAYYHBIX
3HAaHUI B MPOIECCE BBIMOJHEHHUS HAyYHOTO MCCIIEJOBAHMS, a TAK)KE B CBOCH NMpOQecCHOHATHHOM
nesrenpaocTH (ITK-1);

e ocHOBamMH XuMHH KoJutouaHbIX cucteM (T1K-1);

®  HaBBIKAMH PEUICHUS KOHKPETHBIX TEOPETUYCCKUX M IKCIIEpUMEHTaIbHBIX 3a1a4 ([1K-1);

e MeToAaMu ToNy4deHHs JHO(OOHBIX 30J7el (IUCTIepPralMOHHBIMH, KOHJCHCAIMOHHBIMU U
METTU3AIHN);

® METOJaMHU OIpEAeTCHUs] MOJIEKYISIPHO-KUHETHUYECKUX M ONTUYECKUX CBOMCTB JUCIEPCHBIX
CHCTEM.

IIK-2. CnocobGeH mpUMEeHSATh COBPEMEHHYIO ammapaTypy HpU HPOBEIEHUH HAYyYHBIX HCCIEIOBAHUH, a
TaK)K€  COBPEMEHHBIC  TEOPETHYECKHE  IPEICTABICHHUs  XMMHMYECKOW  HAayKH JUI  aHalIu3a
OKCIIEPUMEHTAIIBHBIX TaHHBIX;
IIK-2.1. Bnajeer cOBpeMEHHBIMH METOIaMHU UCCIICIOBAHMS XUMHUICCKUX COCTMHEHUN 1 MaTEePHAJIOB;
IIK-2.2. AHanu3upyeT M HHTEPIPETUPYET pe3yabTaThl XUMHUECKOIO HKCIHEPUMEHTa Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKUX MPEICTABICHNNA XUMUYECKON HAYKH
B pe3ynbrare 0CBOGHUS NUCLUILTUHBI 00YYatOLIUICs JOIKEH:
3HaTh:
TEOPETUYECKUE OCHOBBI COBPEMEHHBIX METOAOB HCCIECNOBAHMSA  AUCIEPCHBIX CUCTEM H
UHTEpIIPETAIMH MOTydeHHbIX pe3ynbTatoB ([1K-2);
OCHOBHBbIE HCTOYHUKM M METOJbl NMOMCKAa Hay4dyHOM HHMOpManMM IO XUMHUU JAUCHEPCHBIX,
kosutouaHbIx cuctem (I1K-2);
Ymersn:
AQHAIM3UPOBAaTh W HMHTEPIPETUPOBATH PE3YJAbTATBl XUMHUYECKOTO OKCIEPUMEHTA IOJIY4ECHUS
KOJUIOMJIHBIX PacTBOPOB, onpejeneHus nosepxHoctHoro HaTsbkeHHs 1 KKM mist ITAB, Ha ocHOBe
COBPEMEHHBIX TEOPETHUESCKUX MpeacTaBieHni xumudeckoi Hayku (ITK-2);
Biaagern.
HaBbIKAMHU HCIOJB30BaHUSI 0A30BBIX 3HAHUIN KOJJIOMIHOM XUMHUU U (U3UKO-XMMHUYECKHUX METOOB
NPY MHTEPIPETALNH NOTy4eHHBIX pe3ynbraToB ([1K-2).



Hucnununa «KoimmonaHas XuMUsS» SBISETCS OCHOBOM I WM3YYEHMs] €CTECTBEHHOHAyYHBIX
aucuuIuinH: «CTpoeHHe BeIIeCTBa», «XUMHYECKOe MOJIUGUIMPOBAHUE MOBEPXHOCTH», «XHMHUYECKas
TEXHOJIOTUS», «BBICOKOMOJIEKYJISIPHBIE COCUHEHUS.

[Tpu npoBeneHnK y4eOHBIX 3aHATHI 00€CIIeUNBACTCS Pa3BUTHE Y 00YUYaAIOIIMXCSl HAaBBIKOB KOMaH/IHOM

paboThl, MEXIMYHOCTHOW KOMMYHHMKAIMM, TPHUHATUS DELICHUH, JHIEPCKUX KauecTB. Mcmomib3yercs
IIPOBEACHUE WHTEPAKTUBHBIX JICKLIMH, TPYNIIOBBIX IUCKYCCUM, POJIEBBIX WIP, MaTepUallbl Ha OCHOBE
PE3YJIbTATOB HAYYHBIX HCCHCHOBaHHﬁ, B TOM 4YHUCIC C YUYCTOM PCTHUOHAIBHBIX 0C06GHHOCTCI71
npodecCHOHATLHOM IS TEILHOCTH BBITYCKHUKOB U MOTpeOHOCTEH paboTomarencii.

OOumMM cpecTBOM KOHTPOJIS SIBJSIETCS BBEJCHHAS B YHHUBEPCUTETE OalIbHO-PEUTHHIOBAsk CUCTEMa
OLIEHKHU YCIIEBAEMOCTHU CTYAEHTOB CIIEL[MAIUTETa 1 HAallpaBJIeHUi OakajgaBpuara.
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5. Coaep:xaHue u yueOHO-MeTOAUYECKAs] KAPTA JUCIHILINHBI

5 cemecTp Tabmuma 5.1
KosnuectBo Jluteparypa
Howmep HanmeHoBanue TeM (BOIpocoB), AyauTopusie CamocToTensHas pagora 6amtoB [-.]
. 3aHSTUSL, YaChL CTYJCHTOB DopMbI KOHTPOIIA
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 CI04. pacrekanue. PaBHOBecue ¢a3 mpu JUTEPaTypo. [10]
1 [oBepxHocTHas »sHeprusi [uObca. IloBepxHOCTHOE 2 4 HCKPHUBIIEHHOW OBEPXHOCTHU pa3jena. 1 Bompocsr k 2 3
HaTsDKEHHE. 3aBUCUMOCTh SHEPIeTHUECKUX ITapaMeTpoB OCHOBHBIE METOIBI U3MEPEHHUS pyOexHOit
MIOBEPXHOCTH OT TEMIIEPATyPEI. MOBEPXHOCTHOTO HATSDKCHUS XKUAKOCTEH U KOHTPOJBHOM
MOBEPXHOCTHO YHEPTHH TBEPJBIX TEII.
TepMoauHaMUKa MHOTOKOMIIOHEHTHBIX ~CHCTEM C Merton Pebunnepa mis u3mMepeHus Pabora ¢ yueOHO [1]1-[71:
Y4eTOM IMOBEpXHOCTH pasgena ¢a3. Axcopbuus Ha MOBEPXHOCTHOTO HATSDKSHUS KHUIKOCTEH JIUTEPaTypoil. [8]
2 rpaHMIle  pasjena  K-K, OK-I.  IloBepXHOCTHas 2 3 MOBEPXHOCTHOH YHEPTUH TBEPJBIX TEIl. 1 Bompocsr k 2 3
AaKTUBHOCTb. Kanunnsprocts. Poib kanumispHbx pyOexHOi
SIBJICHUI B OMOJIOTHYECKUX CHCTEMaX. KOHTPOJIbHOM
MOHOMOJIEKYIISIPHbIE MEXaHH3MbI agcopOuuy. Monexkynsipaast ancopOIys U3 pacTBOPOB, Pabota ¢ yueOHOM [1-71;
YpaBHeHue u30TepMsI agcopoimu I'nboca. YpaBHEHUE U30TEPMbI MOHOMOJICKYIIIPHOI JIUTEPATypoil. [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  ancopbmmm  JIaHrMIopa.  AncopOums METO/IBI yIAICHHSI TOKCHYECKHUX BEIIECTB pyOexHO [12]
4 CHIIBHBIX ~ JJICKTPOJHMTOB,  HMOHHUTHL. CymHocTb 2 3 U3 OpraHu3Ma. 1 KOHTPOJIbHOM. 3 4
xpomarorpadum. CamocTosTenbHas
pabora
Komnounnass xumwus. Ilpupopma, xiaccudukanus, DJeKTPOKNHETHIECKHE SIBJICHHSI. Pabora ¢ y4eOHOU [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
newkenne. Auddysus. pyOexHO
KOHTPOJIbHOM
Ocmoc.  Cemumentauus. Onrtuueckue  CBOMCTBa Koarymnsamus m1o(oOHBIX 3051ei [IuceMeHHBIH TecT. [1-77;
6 JIUCIIEPCHBIX CUCTEM. 2 3 3JIEKTPOJIMTAaMU. BnusHue 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  aJICOPOIIMOHHBEIMH  CIIOSIMH, 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 y4eOHBIMHU [13]
8 Koarymsiuuu 3051t 31eKTpONTUTaMH. KJIacCU(HKAIHS, METOIBI TOTYUSHHUSI. MOJICTIAMH. 18 3
Bomnpocet K '
pyO6exHoi
KOHTPOJIbHOU
9 MEPBASI PYBEKHASI ATTECTAIIMS (KOMIBIOTEPHEINA TECT) 28 50
Kunernka  KoarymsiMd  OWCIEPCHBIX  CHCTEM. HanmonekyinsipHast CTpYKTypa IOJIMEPOB. Pabota ¢ y4eOHOI [1-7];
leneobOpazoBanne. Kommonmgnas 3amuta. Teopum T'ubxocTh MaKpOMOIIEKYII. JUTEPATYPO. [10-13]
10 KOAryJSIIUH. Bompocst K 2 3
pyOexHOi
KOHTPOJIbHOM
Knaccsl paucniepcHbIX cucteM. A3po30JH, CYCIIEH3HH, ArperaTHsbie, (pa3oBbie, HU3NUCCKUEC Pa6ota c [1-7],
9MYJIbCUH, HX CBOICTBA. COCTOSIHUSI HOJIMMEPOB. Penakcanonnsie y4eOHBIMU [13]
11 nporueccs 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 Bemectsamu (MITAB). HenoJApHBIX (a3ax. Koncranta ["amakepa. Bonpocst K 3 4
IToBepXHOCTb pa3ziena MexLy pyOeKHOIM
KOHIGHCHPOBaHHBIMH (ha3aMH. KOHTPOJIbHOM
[onstre o BMC, knaccudukanmii. Coticrea BMC. Pabota anresum, ee cBA3b C CamocTosTenbpHas [1-7];
XapaKTePUCTHKAMU MEKMOJIEKYSIPHOTO pabora. Bompocst [8-12]
13 B3anMoeicTBs. CloxkHast KOHCTAHTa K pyOexHo# 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. Brusnue pyOexHO
14 JIUCIIEPCHOCTH HAa PACTBOPUMOCTD KOHTPOJIBHOU 2 3

TBEpBIX YacTHIL (3akoH ['mOOCca-
OctBanpaa-@peiinanuxa). [Ipoueccs
M30TEPMHUUECKOM NEPErOHKH B
JICIEPCHBIX CUCTEMaX.
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Bs3kocTh M ocMoTHUECKHE CBOHCTBA 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, MOHOKPHUCTAIIOB, C(HepPOITHTOB, KOHTPOJIBHOI
¢$ubpmL.
MewmbOpanHoe paBHOBecue JlonHaHa. TepMoarHaMyKa MHIEIII000pa30BaHMS: Pabora ¢ y4yeOHOMI [1-71;
[onmameKTponuTHL. TerutoBbie 3P (eKTrI, SHTpONUiTHAS JUTEPATYPO. [10, 11]
npupoaa munemuioopazosanus [1AB B Bonpocst K
16 2 3 BOJHBIX pacTBopax. Jmarpamma ¢a3oBbIx 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 ¢ y4yeOHOU [1-71;
3actyaHeBaHue. TUKCOTPONHUS U CUHEPE3UC. 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 JUCTAHITMOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

— B 1ensx peanuzanuy WHAWBUAYAIBHOTO MOAX0/a K 00YYSHHIO CTYACHTOB, OCYNICCTRISIONINX YIeOHBIH Mporiece M0 WHIUBUIYaTbHON TPACKTOPUH B PaMKax
WHIMBUIYaTbHOTO paboyero miaHa, M3yueHHe JaHHOW TUCHIUIUIMHBI MOXET OCYIIECTBISITHCS uYepe3 WHIUBHUIyalbHbIC KOHCYIbTAIUM MPENOAABATENSI OYHO, B YaCHI
KOHCYJIbTAIIUii, 10 AJICKTPOHHOM IMoYTe, a Tarke ¢ ucnonb3oBanuem Webex, miardopmsr qucranionHoro ooydexus Moodle, muuHblil KaOMHET CTy/eHTa Ha caiite
COI'Y, apyrux anementoB JMOC COI'Y.
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6. OOpa3oBaTebHbIE TEXHOJIOTHH
I[HSI AOCTHUIKCHUS TNIAHUPYCMBIX PE3YJILbTATOB OCBOCHUA NUCHUIIIIMHBI, UCTTIOJB3YIOTCA PA3JIMUHBIC

06p330BaTeJ'IBHBI€ TCXHOJIOTHH:

HUHTCPAKTHUBHBIX TCXHOHOFHﬁ;

HETIOCPEICTBEHHO B XOJIC JICKITHH.

- TPAAMUHOHHBIE JIEKIUM U MPaKTHYeCKHE (CEMHMHAPCKHUE) 3aHATHS C WCIOJIH30BAHHEM COBPEMEHHBIX
- JIEKUMSI-AMAJIOT — COJIEP KaHKE MOJIaeTCs Yepe3 CEPUI0 BOMIPOCOB, HA KOTOPBIE CTYJEHT MOJDKEH OTBEYaTh

- OHJIAIH-CEeMUHAP — Pa3HOBHUIHOCTH BeO-KOH(EpeHIMH, MPOBEACHNE OHJIANWH-BCTpPEed WIH TMpe3eHTanni

yepe3 MHTEpHET B pexuUMe pealbHOTO BpeMeHH. KakIplii U3 yYaCTHMKOB HAXOJIUTCS Y CBOETO 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 COO6III€HI/I€ 10 BOIIPOCY TEMEI, O(bOpMJ'IHeT pa60Ty B COOTBCTCTBHHU C

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

B3aMMOJICHCTBUS JBYX W 0OJiee Y4aCTHHKOB 00pa3oBaTeNbHOTO Mpolecca il oOMeHa HHpOpMaLue B peaJbHOM
peXHMe BPEMEHHU.

COI'Y npu ucnonp3zoBannu pecypcoB ObC, mpu nmpoBeieHNH 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. duddysus. 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 JIUCTAHIHOHHOTO
MEXaHU3MBI azicopouu. 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 KOJUTOUTHO- 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
MUIIEIUIO00Pa3YIOIUMHU 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
SMYJBbCHH, IICHBI, IOPOIIKH, IUTOIIAIKE CUCTEMBI
HX CBOWCTBA «MOODLE» 1o

cepuike:http://lms.nosu.ru

1 Wsmepenne moBepxHOocTHOTO | JlaboparopHoe | 4 Jlexnms-Gecena, Caiit JIMCTAHITHOHHOTO
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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 Jlexnusi-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. | m1adopaTopHOE 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 IUCTAHLIMOHHOT'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 nHa
Omnpenenenue CBOWCTB I ITENTE CHCTEMBI
MTOTYYCHHBIX 30JICH. «MOODLE» o

cceuike: http://Ims.nosu.ru

7 Koarymsiust 301151 Fe(OH)s pu | Jlaboparoproe Jlexknus-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. Poib 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 DNEKTPOKMHETUIECKHUE JTaGopaTopHoe CemuHap B JAHAIOTOBOM
siBieHns. CTpOSHHE 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 | JlJaboparopHoe CemMuHap B  JHAJIOTOBOM
HEJIUCIICPCUOHHBIE pexume

B3aPIMOZ[eI7[CTBPIS[ B TIOJIAPHBIX
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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
MULEII000pa30BaHMs: pexuMe

muremioopasoanus [1AB B
BOJIHBIX pacTBOpax.

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

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

WHHOBaIMOHHBIE CIIOCOOBI M METO/IbI, HCIIOJIb3YeMbIe B 00pa30BaTEIbHOM MTPOIECCE OCHOBAHBI Ha
WCTOJIb30BAHUU COBPEMEHHBIX IOCTIDKEHHI HAyKH W MH()OPMAIMOHHBIX TEXHOJIOTHH, HAIPaBJICHHI Ha
MOBBIIICHUE KA4eCTBa MOJTIOTOBKH IIyTeM pa3BUTHS Yy CTYICHTOB TBOPYECKMX CIIOCOOHOCTEH U
CaMOCTOSITEITLHOCTH (METOABI TPOOJIEMHOT0 OOYYCHHUS, HCCIEAOBATEIBCKUE METOMAbI, TPCHHUHTOBBIC
(bopMBI, pEHTHHIOBBIE CHUCTEMbI OOyUYEHHsI MU KOHTPOJS 3HAHUW WM Jp.), HAICJICHbl HA aKTUBU3AIMIO
TBOPYECKOTO TIOTEHIMATa W CAaMOCTOSTENILHOCTH CTYJIEHTOB W MOTYT pEalH30BbIBaTbCA Ha 0aze
WHHOBAIMOHHBIX CTPYKTYP (HayYHBIX JJA00OPATOPUMA, IICHTOB, IPEANPHUATHN U OpraHU3aluN U JIp.).

Ha 3aHATHAX HCIIONB3YeTCSl HHTEPAKTUBHAS JI0CKA, TPOEKTOp. CTYyIEHTHI TOTOBAT MPE3EHTALINH.

Jis AOCTHOKEHMsI IJIAHUPYEMBIX Pe3yJabTaTOB OOy4eHUs B aucuuiuinHe «KoJUIouaHas XHMUsD)
MCTIOJB3YIOTCS pa3IMuHbIe 00pa3oBaTeIbHbIC TEXHOIOTHU:

1. Ungpopmayuonno-passusarowue mexrono2uu, HarpaBJICHHbIC HA OBJAJCHUE OOJIBIIIUM 3aIacoOM
3HaHWi, 3aIIOMUHAHKIE U CBOOOIHOE ONEPUPOBAHIE UMH.

Hcnonb3yeTcst  JEKIMOHHO-CEMHHAPCKHIA METOJ, CaMOCTOSITEIIbHOC HW3YUCHHE JIMTEPaTyphl,
NPUMEHEHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CaMOCTOSITENIbHOTO TIOMOJHEHUs 3HAHWH,
BKJIIOYAsl UCTIONIF30BaHNE TEXHUYECKUX U DJIEKTPOHHBIX CPEICTB MH(OPMALIUH.

2. [esamenvHocmHvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2UU,  HaNpaBIeHHbIE  Ha
dbopMupoBaHHe cuCTeMbl TPO(HECCHOHATBHBIX MPAKTUYECKUX YMEHUH MpH MPOBEICHUH HCCIEIOBAHUMN,
00€eCTIeYNBAIOIINX BO3MOKHOCTh KQUE€CTBEHHO BBITIOIHATH IPOPECCHOHATBHYIO 1A TEIBHOCTb.

Hcnonb3yeTcst aHanu3, CpaBHEHHE METOAO0B MPOBEAEHUS (U3UKO-XUMHUUECKUX MCCIIEOBaHUM,
BBIOOp METO/1a, B 3aBHCHMOCTH OT O0BEKTa MCCIEIOBAHNS B KOHKPETHOW CHUTYaIlMH U €r0 MpaKTHYecKast
peanu3arusl.

3. Pazsusarowue npodieMHO-0pUeHMUpoBaHHble MeXHOI02UY, HATIpaBIeHHbBIE HAa (opMupoBaHUe
U pa3BUTHE MPOOJIEMHOTO MBIIIEHUS, MBICIUTEIbHOM aKTUBHOCTH, CIOCOOHOCTH MPOOJIEMHO MBICIUTH,
BUJIETh U (POPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI U CPENICTBA JAJISl UX PEIICHUS.

Hcnonb3yroTcss BUABI MPOOJIEMHOT0 OOyuYeHHsS: OCBEIIEHHE OCHOBHBIX HpoOJeM XUMHUH
KOOP/JMHAIIMOHHBIX COEAMHEHUH Ha JIeKIHSIX, y4eOHble AMCKYCCHH, KOJUIGKTHBHAS MBICIHUTEIbHAS
NeSITeIbHOCTh B TPYIIAX MPH BHIMOIHEHUH TOMAITHUX padoT, pelieHue 3a7a4 MOBIIIEHHON CIIOKHOCTH.
[Ipy 5TOM WCIONB3YIOTCS TIEPBBIE TPH YPOBHS (M3 YETHIPEX) CIOXKHOCTH M CaMOCTOSTEILHOCTH:
npobJeMHOe U3JI0OXKEeHHE YyueOHOro MaTepualia IperojaBaTelieM; CO3/JaHue  IperojaBaTeseM
MpOOJIEMHBIX CHUTyallld, a 00y4aeMble BMECT€ C HUM BKJIIOYAIOTCS B MX pa3pelieHHe; MpenoaBareib
JUIIB CO3JaeT MPOOJIEMHYIO CHTYyallMio, a pas3pemarT e€ oO0ydaeMble B XOJle CaMOCTOSTEIbHOM
JeSITeTbHOCTH.

4. JluuHocmHO-OpuUeHmupo8antvle mexHoi02uu 00yueHus, 00ECIeUnBaIIe B X0Je y4eOHOro
mporiecca y4eT pa3IivHbIX CIIOCOOHOCTEH 00ydJaeMbIX, CO3/JaHie HEOOXOIUMBIX YCIOBUMN JIJISl pa3BUTHS
UX MHAMBHUIYaTbHBIX COCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINUYHOCTH B yueOHOM mnpouecce. JIMuHoCTHO-
OpPHECHTUPOBAHHBIE TEXHOJIOTUU OOYYEHUS pPEANH3YIOTCS B pe3yJabTaTe WHAWBUIYAIBHOTO OOLICHUS
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npenoaaBareyids U CTyJACHTA MPU CAaUC KOJUIOKBHUYMOB, IIPHU BBIITOJHCHHUU JOMAIIHHUX WHIAWBUAYAJIbHBIX
3aﬂaHHﬁ, 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. Jlng 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 JlabopaTtop- 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 pe3yapTaToB BhINONHEHUs | MccnenoBarenscku
3aBUCHMOCTH ITIOBEPXHOCTHOI'O JIOMAILHUX 3aJaHUN. 1 MeToq.
HAaTSDKEHHSI OT TeMIIepaTyphl, Baun-urpsl.
onpenenenne KKM); JuckyccruoHHbIE
[Momyuenne u koarynsaus TEXHOJIOTHH:
mo(oOHBIX 301eH (cTpoeHHe MO3TOBOM MITYpM,
30JI€H, ONpeieNICHHe opora KEHC-TeXHOJIOTHS,
KOaryJsun); TEXHOJIOTHUS
DNeKTpuYecKre CBOMCTBa CHUTYaI[IOHHOTO
JUCTIEPCHBIX CUCTEM aHau3a.
(anmexTpodopes, onpeneneHre
3eKTpOohOpETHICCKON
TIOIBMDKHOCTH 30J1€H).

7. YueOHO-MeTOAHYECKOe o0ecriedeHne CAMOCTOSITeIbHOI padoThI

[lenbto camMOCTOSITENTBHOM pabOThl CTYIEHTOB SBIsIETCA: (POPMHUpPOBAHUE CIOCOOHOCTEH K
CaMOCTOSITEIbHOMY TIO3HAaHUIO M OOY4YeHHIO, IMOMCKY JIUTepaTypbl, O00O0OIIEHHIO, O()OPMIEHUIO U
MIPE/ICTABICHUIO TIOJYYEHHBIX PE3YyIbTaTOB, UX KPUTUUECKOMY aHAJIN3Y, TIOMCKY HOBBIX U HEOPAUHAPHBIX
pEILIeHNI, apryMEHTUPOBAHHOMY OTCTalBAHUIO CBOUX MPEIOKEHUH, YMEHUH MTOATOTOBKH BBICTYIIJICHUU
Y BEJICHUS TUCKYCCHM.

CaMmocrosiTeibHasi padoTa CTyAeHTOB No aucuuiuinHe «KojulomaHas XUMUS» CIIOCOOCTBYET
0osee IIyOOKOMY YCBOCHHIO M3y4aeMoro Kypca, (pOpMHpYeT HaBBIKM HCCIEI0BATEIbCKOW pabOThI MO
npobiaemMaM 0e30MacHOCTH YesIoBeKa B cpejie OOMTaHMs, OPUEHTUPYET CTYJEHTa Ha YMEHHE MPUMEHSTh
MOJIy4YE€HHbIE TEOPETUUECKHNE 3HAHUS Ha MIPAKTUKE U TIPOBOJIUTCS B CIEAYIOIINUX BUAAX:

e [IpopaboTka JIEKIIMOHHOTO MaTepuaa.

e [loaroroBka k 1a00paTopHBIM paboTam.

e [IpopaboTka W  KOHCHIEKTHPOBaHUE

CaMOCTOSITEJIbBHOMY U3Y4YECHHIO.

e [loaroroBka K ’K3aMeHYy.

TEM, PCKOMCHIOBAaHHBIX npenoaaBaTeiIieM K

Opranuszanusi CaMoCTOATEIbHOI PadOThI.

CamocTtosTenpHass paboTa cTyaeHTOB mno aucuuiminHe «KommowaHas Xumus)y BKITIOYAeT
BBITIOJTHEHUE JOMALTHUX 3aJaHUM K KaXJI0My JJabOpaTOPHOMY 3aHATHIO, K PYOEKHBIM TECTUPOBAHUSAM U
K HTOTOBOMY 3aueTy. 3a/laHus COePKAT YCTHYIO MOATOTOBKY MO TEOPETUUECKUM BOMIPOCAM, MTOATOTOBKY
JOKJIAT0B K HGKOTOpLIM 3AHATHUSIM 110 BI)I6paHHOI\/’I NN Hp@)l.]'[O)KCHHOfI CTYJIGHTOM TEME.

JlocTynm K METOAMYECKHM MaTepuaiaM s 0OeCHedeHHUs: CaMOCTOSTENIbHON paboThl CTYIEHTOB
oOecrieunBaeT qucraduonHas mwomnaaka cucremMsl «KMOODLE.
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CamocTosiTebHas paboTa  CTYIEHTOB, NPEAyCMOTPEHHAs YYeOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBaTh 0OoJyiee TIyOOKOMY YCBOEHHIO HW3y4aeMoro Kypca, (OpMHUpPOBATH HAaBBIKU
HCCIIEIOBATEIILCKON paboOThl U OPUEHTUPOBATH CTYJICHTOB Ha YMEHUE MPUMEHSITh TCOPETUUECKUE 3HAHUS
Ha MPaKTHKE.

3amanust s CaMOCTOSATEIBHOM PabOTHl COCTABIISIFOTCS MO pas/ielaM U TeMam, MO0 KOTOPBIM He
MPEeyCMOTPEHbl ~ ayJUTOpPHBIE  3aHsATHUs, JUO0 TpedyeTrcs JOMOJHUTENBHO MpopaboTaTh H
MPOaHATM3UPOBATH PACCMATPUBAECMBIH MPEMNo1aBaTeIeM MaTeprall B 00beMe 3alIaHUPOBAHHBIX YacOB.

3aaHus 0 CaMOCTOSITENIbHOM paboTe MO JUCIUILIMHE MOTYT ObITh CIEAYIOIINX BHIOB:

®  KOHCIIEKTHPOBAHHE MEPBOUCTOYHUKOB U JPYroi yIeOHOM TUTEPATYPHI,

e npopaboTka ydeOHOTO Marepuaja (110 KOHCIEKTaM JICKIIUH y4eOHOW M HaydyHOH JuTeparype) u
MOJArOTOBKA JIOKJIA/I0B HAa CEMHHApax M MPAaKTHYECKUX 3aHATHUSAX, K Y4aCTHIO B TEMAaTHUYECKUX
JTUCKYCCHSIX U JICTIOBBIX HT'PAX;

e paboTa ¢ HOPMAaTUBHBIMHM JOKYMEHTAMH M 3aKOHOJATEIbHOW 0a30i; MOMCK W 0030p HAy4YHBIX
myOIMKAIUi U 3JIEKTPOHHBIX HICTOYHUKOB MH(OPMAILINU, TOJITOTOBKA 3aKJIF0OUEHUS TI0 0030DY;

e  peEIICHHUE 3a/1a4, BHIMOJTHCHHUE YIIPAKHCHHUIA,

e paboTa ¢ TeCTaMH M BOIIPOCAMHU JIJIsl CAMOITPOBEPKH;

® aHaJ M3 CTATUCTUYCCKUX W (PAKTUICCKUX MATEPHUAJIOB, COCTaBIICHHUE BBIBOJOB Ha OCHOBE
MIPOBEJICHHOTO aHAIM3a | T.]I.

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

Pe3ynbrarhl caMoCTOSTENIbHON paboThl KOHTPOJIUPYIOTCS MpernoaBaTesieM U yYUTHIBAIOTCS MpU
aTTectaliuu cryneHta (dk3ameH). [Ipuw 3TOM MPOBOIATCSA: TECTUPOBAHME, JKCIPECC-OMPOC HA
CEMHHAPCKUX M MPAKTUYECKUX 3aHITHUSIX, 3aCIYIINBAHHUE JJOKJIA0B, IPOBEPKA MMChMEHHBIX padoT U T.1.

CamocTtosTenpHas paboTa CTyAeHTOB 1o aucnuiuinHe «KoymowaHas XHMHS» BKIHOYACT
BBITIOJTHEHUE JOMAITHUX 3aJaHUi K KaKIOMY MPAKTUYECKOMY 3aHATHIO. 3a/laHusl COJEp>KaT YCTHYIO
MOJITOTOBKY IO TEOPETHYECKHM BOIPOCaM, PEIICHHS TEMaTHYEeCKHX 3a7ad 10 pas3jeiiaM, MPOIHCH
1ab0paTOPHBIX 3aHITHA.

CamocTtosTenpHas paboTa CTYACHTOB BKJIIOYACT BBIMOJIHCHHUE JOMAIHUX 33aJaHUN K KaXJIOMy
MIPAKTUYECKOMY U JTa0OPaTOPHOMY 3aHATHIO. 3aJaHus COAEP)KaT KaK MHCbMEHHBIE BOMPOCHI U 3a[auH,
TaK ¥ YCTHYIO TOJTrOTOBKY TIO TEOPETUYCCKUM Bompocam. [l MOATOTOBKH K 3aHATHSIM CTYJICHTHI
MOJIB3YIOTCA Y4eOHMKAaMU M Y4eOHBIMH TOCOOWSMHM, YKA3aHHBIMH B CIHUCKE PEKOMEHJIOBAaHHOM
JUTEPATYPHI, & TAKIKE UHTEPHET-UCTOYHUKAMU. Bce MEeTOIMYecKie MaTepratbl IPEICTABICHBI B CHCTEME
nuctannroHHoro ooyuenus COI'Y.

BOHpOCBI n TEMBbI, OTBOAHMMBIC Ha BBIIIOJITHCHUC CaMOCTOSITEILHOM paGOTBI 0 AHUCHUIIIIMHE, a TaKXKEC
KPUTEPUH OLICHUBAHUS 110 KaXKIOMY BHY paOOThI cosiepkatcs B pasaene 8 PIT/I.
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8. OueHo4YHbIe CPeACTBA sl TEKYIIEro KOHTPOJIS YCIeBaeMOCTH, PYOe:KHOi aTTecTallMu U
MPOMEKYTOYHOM aTTecTAlMH M0 uToram ocsoeHust aucuuminnbl (IK-1, IK-2).
Buabl KoHTpOJIsA

PaGouas mporpaMma mnpeanonaraeT TeKyIUi, TPOMEXYTOUHBIM M HTOTOBBI BUIBI KOHTPOJIA: OMpOC,
MIPOBEPOYHBIE MUCEMEHHBIE PA0OTHI IO TEMaM; K3aMeH.
[IpoBepouHble MUCHEMEHHBIE PAOOTHI MPOBOAATCA BO BpEeMs MPAKTUUYECKUX 3aHATUN, [0 BOMpOCaM M3
MIepeyHs BOMPOCOB sl TOATOTOBKH K 9K3aMeHY (CM. HIKE).

Metoauka ¢popMHUpPOBaHHS Pe3yabTHPYIOLIEH OLEHKHU
MuHUMaJIBHOE KOJIMYECTBO OauIoB, KOTOPOE CTYACHT MOXKeT HaOpaTh B XOJI¢ M3YyUeHHUs Kypca s
MOJTYYEHUS TIOJIOKUTEIIBHON OLIEHKH, — 56; MakcuManbHoe — 100. bayuibl CKIaabIBaIOTCS U3 CIEIYIOLIUX
MOKa3aTesieil: 3a peryssipHble BBICTYIUICHUS Ha CEMUHAPCKUX 3aHATUSIX — JI0 25 0a/ioB 3a KaXKIbIid
pyOex; 3a TecTUpoBaHHE — 70 25 0a/IOB HA KaXI0W pyOS)KHOW KOHTPOJBHOM; 10 60 OaJTOB HA YCTHOM
OTBETE.

Tekymnii KOHTPOJIb 3HAHWWA MPOBOJIUTCS MYTEM OLEHKHU BBINOJHEHUS NMUCHMEHHBIX 33aHUN K
MPAKTUYECKUM U Ja00paTOPHBIM 3aHATHSM, a TAKXKE YCTHBIX OTBETOB Ha MPAKTUYECKUX 3aHITHSIX.

OLieHOYHBIE CPEICTBA Uil TEKYIIEro KOHTPOJS YCIEBAEMOCTH, MPOMEXYTOYHOW aTTECTALMH IO
WUTOraM OCBOEHMS JUCLUILIMHBL.

OueHMBaHUE CTYJEHTa B XOJI€ TEKYLIErOo KOHTPOJIA YCIE€BAEMOCTH OCYIIECTBISAECTCS UCXOAS U3
BBITIOJTHEHUS BCEX BUJIOB CAMOCTOSITEIbHON PaOOTHI.
IIkana cooTBeTCTBHUS NATHOAIBHOM CHCTEMbI OIIEHHBAHMS ¢ KOJIMYE€CTBOM HA0OPaHHBIX

02JUI0B 110 HTOTaM TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

Bun pabotsr KomnuecTtBo 0aimoB, COOTHECEHHBIX C  OOMIEH
O].[CHKOﬁ 110 BCEM BUJIaM BbIIIOJTHECHHBIX pa60T:

0—4 — «HeyOBIETBOPUTEIHHOY;

5-12 — «y#AOBIETBOPHUTEIHHOY;

13-20 — «xoporoy;

21-25 — «oTauuHOY.

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

BrinonHeHne KOHTPOJIBHBIX 3aJIaHUM, 0-15

caada oOpMIIEHHBIX J1a00paTOPHBIX paboT

Hroro tekymuii KOHTPOJIb 0-25

Pabouass mporpamMMa mnpeaycMaTpuBaeT MPOBEACHUE JIEKIIMOHHBIX M JTAOOPAaTOPHBIX 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 npejnosnaraer TEKyIUi 1 IPOMEKYTOYHbIA KOHTPOJIb 3HAHUH.
@®opmbl padoOThI: JEKIMH, YCTHBIE OMPOCHI, KOHTPOJIbHbIE pabOThl, CAMOCTOSTENIbHbBIE pabOTHI
(uTeHue nTuTEpaTypshl, padboTa B OMOINOTEKE, TUCKYCCHH).
Buabl koHTpoOJs: TeKymuid (Ha 1a0OpaTOPHBIX 3aHATHUAX), HMPOMEXKYTOUHBIH (MOIYJIbHOE
TECTUPOBAHNE), HTOTOBBIH (3a4eT B 6 CEMECTpE).
Texymmii KOHTPOJIb — 3TO HENIPEPHIBHO OCYLIECTBIIIEMbIII MOHUTOPUHT YPOBHSI YCBOEHUS 3HAHUMN
u (popmHupoBaHMS YMEHUIl U HaBBIKOB B TeUEHHE cemecTpa WM y4deOHoro rojaa. Tekymui KOHTPOIb
3HAHWH, YMEHUM M HAaBBIKOB CTYJEHTOB OCYILECTBIISETCS B XOA€ YUEOHBIX (ayJUTOPHBIX) 3aHATHM,
MIPOBOAMMBIX 10 PACIHCAHUIO.

19



dopmMaM# TEKYIIETO KOHTPOJs BBICTYMAIOT Kopomkue (00 15 mum.) 3a0aHusi, BBHIIOTHSIEMBIC
CTYJAEHTaMHU B Hayaje JIEKIMU C LEJIbI0 IPOBEPKH HAIWYMS 3HaHUHN, HEOOXOAUMBIX JUIsl YCBOEHHUSI HOBOTO
MaTepuaia Wik B KOHIIE JIEKLIUU JIJIsl BBISICHEHHUS CTEIIEHH YCBOEHUS U3JI0KEHHOIO MaTepuaa.

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

PyOexHbIil KOHTpPOJIb OCYIIECTBIsIETCA MO Oojiee MM MEHEe CaMOCTOSATENIbHBIM pas3fesiaM —
y4eOHBIM MOJIYJSIM Kypca M IPOBOJAUTCS IO OKOHYAHMM HM3y4YeHHsI MaTephaia MOJIYJs B 3apaHee
YCTaHOBJICHHOE BpEMSI.

PyGexxHBIi KOHTPOJIb POBOIUTCS C LENBIO ONPEACTICHUsI KaueCTBa YCBOCHUS MaTepHralia y4eOHOro
MoayJiA B 1IesioM. B TeyeHue cemectpa npoBOAUTCSA JBa TAKUX KOHTPOJBHBIX MEPOIIPHUITUS MO rpaduUKy.

[IpoBepka kauecTBa yCBOCHUS 3HAHUW OCYILECTBIIAECTCS HE TOJIBKO B YCTHOM, HO U B TUCbMEHHOM
dopme. [IpoBenenue pa3Hbix 1no Gopme ¥ 10 00BEMY YCTHBIX U MUCBMEHHBIX PabOT JUCHUIUIMHUPYET
CTy/EHTa, NaéT MPEnoJaBaTe 0 OCHOBAHUS U1 OObEKTUBHOW OIICHKH 3HAHUN KaXKIOTO CTYACHTAa IpU
BBIBEJICHUHM CyMMAapHOTro Oaia, MO3BOJSET CTYAEHTY IMPEICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUN IO
NPEIMETY, YBUJIETh CBOM CHUJIbHBIC U CIIA0bIE CTOPOHBI, YTOOBI YUECTh WX MPH MOJTOTOBKE K 3aUeTy.

Buibl Tekymiero KOHTPOJIs:

a) yCTHBIN ()POHTATBHBIN MM WHAMBHIYATBHBIH OMPOC;

0) MUChbMEHHAsI CAMOCTOSATENIbHAs paboTa;

B) YCTHOE M3JIO)KEHUE COJIEPKaHUs IPOYMTAHHOIO B paMKaX CaMOCTOSITENIbHON paboThI;
') YCTHOE BBICTYILIEHUE TI0 TEME O0CYXKIACHHUS.

IIpoMeXKyTOYHEIN KOHTPOJIb

JucuumnnuHa pa3buTa Ha MOAYJIH, KOTOpBIE MPEACTaBISIOT CO0O0Il JIOTMYECKU 3aBEpIlCHHBIC
gacTd pabodell MporpaMMbl Kypca M SBISIOTCS T€M KOMIUIEKCOM 3HAaHWM W YMEHH, KOTOPBIE
MOJJIEKAT KOHTPOJIIO.

KoHTposib ocBoeHs MOy el BKIIIOUAET B C€0sI BBINOJIHEHUE MMCbMEHHBIX KOHTPOJIBHBIX padoT,
MPEeyCMOTPEHHBIX paboyeil MPorpaMMoil TUCIUTUIHHEIL.

B koHue cemectpa NpOBOAMTCS KOHTPOJIBHOE MEPOIPHUSTHE, BKIIOYAIOLIEE KOHTPOJIb
MOCIIEAHETO MOJYJISA AJIsl BCEX CTYJACHTOB M KOHTPOJb, KOTOPBIA MPOXOAST 005A3aTE€IbHO T€ CTYICHTHI,
KOTOpbIE UMEIOT 3aJ0JDKEHHOCTh 110 MPOILIBIM MOIYJISAM, a TaKKe T€, KTO JK€JIaeT yJIy4lIUTh CBOM
PEUTHUHT.

[IpoMexyTOUHBII KOHTPOJIb OCYILIECTBISETCS 10 OAJUTbHO-PEUTUHIOBON CHUCTEME.

Metoauka ¢popMUpOBaHHUS Pe3yIbTHPYIOLIECH OLEHKH
Hrorosas OLeHKa CKIAAbIBACTCS KaK CPEJHEB3BELICHHAs IO PE3ylbTaTaM BCEX OLEHUBAEMBIX
paboT Ha MPOTSHKEHUU CEMECTpa, KyJia BXOJAT MOCEIIeHNe JEKIUN U 1a00paTOPHBIX 3aHSITHH, OTBETHI
U JIONIOJTHEHHS Ha JTaOOpaTOPHBIX 3aHATHUAX, KOHTPOJIbHbIE paOOThl (KOHTPOJIbHBIE CPE3bl O MTOTraM
MOJIYJIs).

IIpoMeKYyTOYHBII KOHTPOJb - WTOrOBas OLEHKA 3HAHWM CTYIEHTa, OCYIIECTBIISAETCA I10
HAaKONUTENIbHOM CcHCTeME CYyMMHpPOBAaHUEM OaulOB, MOJYUYEHHBIX B IPOLIECCE TEKYILIEro U pyOex HOro
KOHTpOJIA.

dDopMa IPOMEKYTOUHOTO KOHTPOJIS — 3a4eT.

IIpoBeneHne TEKYILIEro U MPOMEXKYTOYHOTO KOHTPOJIS 110 JUCLUILIMHE OCYIIECTBIISIETCS 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

! MMonoxenne o TeKylleM KOHTPOJE YCHEBAEMOCTH M HMPOMEKYTOUHOH aTTecTaluy OOYYalOIIMXCA MO 0O6pa30BATENLHBIM
IporpaMMaM BEICIIET0 00pa3oBaHMs — MporpamMmaM OakaixaBpuara, Maructparypsl U cnenuanutera B COI'Y.(B mocnennei
penaknuu ot 08.07.20 r. I[Ip.Ne 173)
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* BrimoaHeHus 3a1aHUi Ha MPAKTHYECKUX 3aHATHAX 10
¢ BrirmoaHeHN JOMAITHUX 3aJaHnui 5

* CaMOCTOSTEIIbHBIX padoT 10
1-51 pyOerxHas mucbMeHHast KOHTpOJIbHast paboTa 25
Tekyiast orieHka ctyjieHTa B TeueHue 10-15 Hepenu COCTOUT u3: 25
* BpIOJIHEHYS 3a/JaHUI HA TPAKTHYECKUX 3aHATHIX 10
¢ BrimoaHeHNs JOMAaNIHUX 3aJaHui 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 JaHHOW JTUCHMIUIMHBI (opma (muchMeHHas padora,
KOJIJIOKBHYM, 3CCE€ U T.11.);

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

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

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

Ot 0 10 25 GansioB (TeKylas OlIEHKA)— aKTUBHAs padoTa 3a JaHHbIM [EpHOo/l Ha CEMUHAPCKUX
(MpaKTUYECKUX ) 3aHATUIX

IIpomeKyTOUHBIN KOHTPOJIb:

Jlas 3x3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe CTyAeHT noiydaet 0-50 6aos.

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

PesynbTupyromas orieHka ckiaapBaeTcs mo coorseTcrBytomeit bPC gopmyre.

IIkaja UTOroBoO# aKaAEMUYECKOH YCIIEBAEMOCTH CTYACHTOB 110 JUCHMILINHE

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 OakanaBpuara u crierpanutera B ®I'bOY BO COI'Y (ot 05.03.2018 1., ip.Ne 47)
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IMepeyennb KOHTPOJILHBIX Bonpocos k 3k3ameny (IK-1, ITK-2)

1. OcHoBHBIE 3a7a4d KOJUIOMJHOM XUMHH. KoJMUeCTBEHHass XapakTEpUCTHKA JUCIEPCHBIX CHCTEM.
Knaccuduxkarms mo pazMepy 9acTul (JUCTIEPCHOCTH).

2. Peonornyeckue cBoiicTBa CBOOOHOAMCIICPCHBIX CUCTEM. Y paBHeHH HproTOHA 1 DWHIITEHHA.

3. YtoOsI BbI3BaTh Koaryisimio 10 mz 30515 ruapokenaa xenesa (I1), B kaxaoM cirydae moTpeboBagoch MPHIHTS:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 u pactBopa NazS0s 1 13,5 mz 0,001 1 pactopa Ks[Fe (CN)s]. Onpenenute
3HAK 3apsiia YacTHI] 30JI U BEIYUCIUTE MOPOT KOAryJISIHU KaXKJO0T0 3JICKTPOJIHTA.

4. Knaccugukanus AUCIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSTHHIO (pa3, 0 B3aUMOACHCTBHIO MEXKIY YaCTHLIAMH
TUCTIEPCHOM (ha3, 10 CTETICHH B3aNMOACHCTBHUS AUCTIEPCHOM (ha3bl C MUCIIEPCHOM CPeIoi.

5. Kunernka 6picTpoii koarymsmuu. Teoprss CMOITyXOBCKOTO.

6. BiusiHue KOHIEHTpalMK, TEMIIEPATyphl U 3JEKTPOIMTOB Ha 3aCTyJHEBaHHUE KeJIaTHHA.

7. O0mas xapakTepUCTHKA KOJUIOUIHBIX CUCTEM M METOMBI UX MOITY4EHHS.

8 ObpazoBaHne THOPOOHBIX TUCTIEPCHBIX CUCTEM IIPH ITHUCIIEPTHPOBAHUH; TIPOIIECCHI AUCTICPTUPOBAHUS B TIPUPOIC
U TEXHUKE.

9. KakoB MexaHH3M cTaOWIM3allUU dMYJIbCUI MOBEPXHOCTHO-aKTUBHBIMH BellecTBamMu? PazOepute Ha mpumepe
9MYJIbCHUIl TUIA M/B B IPUCYTCTBUM IMYJIBIaToOpa 0JieaTa HaTPHSL.

10.IloBepXHOCTHOE HATSDKEHHE OJHOKOMIIOHEHTHBIX JKUAKOCTEH. JlUCIepCMOHHBIE W  HEOUCHEPCHOHHBIE
B3auMmoJeiicTBus. PaboTa korezuu.

11. Crabunmsanmst smynscuil u odpamenue ¢as. [Ipuanun nogdopa smynsraropos. KoamecieHrms.

12. Kakoe sBreHHe Ha3bIBAETCS THKCOTpomnuen? B KakmxX KOJIOWIHBIX cucTeMax OHO Habmomaercsa? llpm kakmx
ycIoBusX?

13. Crpoenne MunemIsl THAPOPOOHOTO 30i4. BnusHME KOHUEHTpPAUUMM W OPUPOABI  IIEKTPOJIUTA
(mamuddhepertHsie 1 HenHAUGEPEHTHBIC YIEKTPOIUTH) Ha BEIMYNHY M 3HAK 3aps/1a KOJUIOWIHBIX YaCTHII.

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

15. losicHuTe MexaHU3M CONFOOMIM3aUK. [ 1€ B IPaKTHKE UCTIONB3YIOT ATO SIBIICHHE?

16. 3aBUCHUMOCTb MOBEPXHOCTHOIO HATSKEHUSA BOJIHBIX PAcTBOpPOB OT KoHUeHTpauuu ITAB. IloBepxHocTHas
akTUBHOCTB. YpaBHeHHe LlIumkosckoro. [IpaBuna [rokmo-Tpayoe.

17. CenquMeHTalMOHHAS U arperaTuBHasi yCTOWYMBOCTD AUCTIEPCHBIX CHCTEM.

18. Hammmwure Qopmyrry MHUIEIITB 3008 Hoauaga cepedpa, MOIYYSHHOTO TPH B3aMMOACHCTBHU Pa30aBIEHHOTO
pacTBoOpa ioanuaa Kanus U u30bITKa HUTparTa cepedpa. Kakos 3apsn Oyxet umets rpanyna?

19. Bnusaue wHmupdepeHTHBIX U HeWMHAU()EPEHTHBIX DIIEKTPOJUTOB Ha JSJIEKTPOKWHETHYECKUH TOTEHIHAI.
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 3apsi Oyner UMeTh rpanyJia?

22. YcTOMUHUBOCTD U KOATYJISILUS KOJUIOMAHBIX cUCcTeM. B3auMHas koaryssinust 3051ei.

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

24, 3onb Woauma cepedpa noayueH podasnenuem k 20 vz 0,01 H pactBopa Homuzaa kanus, 28 maz 0,005 H pacTBopa
HuTpara cepeOpa. Hamummure ¢opmyny MULEIUIBI MOIYYEHHOIO 30J51 U OIpPEICIUTE HaNpaBlICHUE JIBUKEHUS
rpaHyJbl 3001 Hoauaa cepedpa mpu auieKTpodopese.

25. Teopus ycTouuBOCTH u Koaryisimu kojutonnoB (I'.dpeiimmxa, [.Miomepa, teopus J1DO).

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

27. Hanumure ¢opmMyny muuemisl cyibpaTta O0apus, MOJYyYEHHOTO CIMBAaHMEM OJMHAKOBOTO 00bEMa CHIIBHO
pa30aBIeHHOrO PacTBOpa XJopuaa 6apusi 1 MeHee pa30aBICHHOTO PACTBOPA CEPHOI KHCIIOTHI.

28. AncopOIMOHHOE TIOHM)KEHUE MPOYHOCTH TBepAbIX Tenl (3hdext Pedunnepa). OcHOBHBIE POPMBI MPOSBICHHS
addexra.

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

30. OObBsicHNTE MExXaHW3M HaOyXaHWs ¥ pacTBOPEHHUS TOJIMMEPOB Ha TIpuMepe Kaydyyka. YUrto Takoe
M30MPaTEIbHOCT Mpoliecca Ha0yxaHus?

31. OrnmuuTensHble OCOOGHHOCTH pPACTBOPOB MOJIMMEPOB M KOJUIOMIOB. SIBJI€HHWE aHOMAaJIbHOM BS3KOCTH
pacTBOPOB BBICOKOIIOJIMMEPOB, YEM OHO BBI3BAHO?

32. CenumMeHTaOHHO-TU(PPY3MOHHOE paBHOBECHE, OTIPEIeTICHHE Yrcia ABOTaipo.

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

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

36. Iloporu Koaryisiiuu 3JIEKTPOIUTOB AJISi HEKOTOPOTro THAP030ist paBHBI: Cnanos = 300 mmons/n, Cugcrr= 12,5
mmoav/n, Cnazsos = = 147,5 mmonwv/n, Caciz = 0,17 mmonwv/n. Kakoit 3apsig HecyT 4acTUIlBI 3071517

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

38. KonnuecTBeHHBIE XapaKTEPUCTHKH TUCIIEPCHOCTH: AUCIEPCHOCTD, PalyC KPHUBU3HBI, yIENbHAs IOBEPXHOCTD.
[TonsTHe 0 MTMOGMIBHBIX B THOPOOHBIX TUCTICPCHBIX CHCTEMAX.

39. Yto0sI BeI3BaTh Koaryssiiuto 10 i 30515 ruapokcuaa xenesa (111), B kaxkmaom cirydae moTpe6oBaioch MPUIIHTh:
7,6 mn 2 1 pactBopa NaCl, 11 mxz 0,01 H pactBopa Na,S0s u 13,5 mz 0,001 H pacTtBopa Ks[Fe (CN)s].
Omnpenenute 3HaK 3apsiia YACTHUI] 30JI1 U BBIYHUCIUTE MOPOT KOATYIISINH KaXKIOTO 3JIEKTPOIIUTA.

40. Incddyzus B kommonaaeix cuctemMax. Csa3p koddduimerTa quddy3un ¢ pa3smMepoM JacTHIl.

41. Omynscun. Kmaccudukanus smynbenii. MeToab! onpeiesieH st THIIa 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 nin K3[Fe(CN)s] — Oymet umetsb
00BN TOPOT KOATYIISIIIHAN ISl TIOTYYISHHOTO 3071517

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

44. Teopus yCTOMYMBOCTH W KOATYIAIUN THAPOPOOHBIX KOJTOUIOB PACTBOPAMH AJIEKTPOIIUTOB.

45. Kak pacrmonoxarcs OpOTH KOAryJsIUu B Me-9k6/1 B psimy pactBopoB coneit AlCls, MgS04, NaH2P0s moast
OTPHLATEIHHO 3apsHKEHHOTO 307151 JUOKCHAa KpeMHus? J[aliTe mosicHeHuUsI.

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

47. Cenumenrtanus. CeIMMEHTALMOHHBIA aHaIu3 cycrneH3ui. YpapHeHne CTOoKca-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. Munemoo0pa3oBaHue B BOJHBIX U HEBOJHBIX cpenax. TepMoanHaMruKa MUIIEII000pa30BaHNs.

50. CtpykTypooOpazoBaHue B TUCTIEPCHBIX cucTeMax. OCHOBHBIC THITBI CTPYKTYP.

51. Kak pacnosoxarcs MopoTry KOaryjisiuu B me-3x6/1 B paxy pactBopos coiseii NaCl, AlCls, Na S0s, NaH2P0.
Jutst 305151 TuApokcua xxenesa (I11), momydenHoro Mmetomom runpoimn3a? Jaiite mosicHeHuSI.

52. MeTo/ibl MOTYYEHUSI M OYUCTKU JUCIIEPCHBIX cucTeM. [lomydenue 305eit MEeToI0M MeNTH3aIUH.

53. MomnekynspHO-KHHETUYECKHUE CBOMCTBA KOJUIOMIHBIX CHCTEM.

54. 3onp Opomuma cepedpa momydeH peakiueit aporiHoro oomena 20 mz 0,005 H pacTBopa HuUTpaTta cepedpa u 20
mn 0,0025 H pactBopa OpoMuaa kamus. Hamummre ¢opMysdy MHIEIUTBI MONXYYEHHOTO 30J8 W OTpEeAeNuTe
HaIpaBJieHUE JBHKCHUS IpaHyJIbl OpoMuia cepedpa mpu 3rekTpodopese.

55. OoOpazoBanue JIHOGOOHBIX UCHEPCHBIX CHUCTEM TIPU JUCHEPTHPOBAHHMM; KOHIEHCHUpOBaHWH. lIpumepsr.
CTpoeHue MHIIEIUTBI KOJUTOUTHOW YaCTHUIIBL.

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

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

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

[To kakoMy pU3HAKY KIACCH(PULIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha THOPUIBHBIE U INO(OOHBIE:
IO CTETIEHH JUCIIEPCHOCTH;

II0 arperaTHOMY COCTOSIHUIO AUCIEPCHOM (ha3bl U TUCTIEPCHOHHON CPeabl;

M0 B3aUMOJICHCTBUIO TUCTIEPCHON (ha3bl U TUCTIEPCUOHHON CPE/IbI;

IO B3aMMOJICHCTBHIO YaCTHI] AUCTIEPCHOM (paz3pl

o xakoMy pU3HAKY KIACCU(PHULIUPYIOT AUCIIEPCHBIE CUCTEMBI HA CBOOOTHO- U CBSIZHOAMCIIEPCHBIE:
10 CTETIEHU JUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO AUCIEPCHOH (ha3bl U TUCTIEPCHOHHON CPeabl;

MO B3aUMOJICHCTBUIO TUCTIEPCHON (a3bl U TUCTIEPCUOHHON CPEJIbI;

M0 B3aUMOJICHCTBHUIO YaCTHUII JUCTIEPCHON (a3bl

Kaxkoii pa3mep UMEIOT YaCTULBI B MUKPOT€TEPOT€HHbIX CUCTEMAX ?
107 -10° m;

105-10% m;

10°-107 m;

10°

KOJ'IJ'IOI/II[HBIG pacTBOPbI OTJIMYAIOTCA OT MCTUHHBIX CICAYIOIIUMHA 0COOEHHOCTSIMU: a) oueHb ciaado BBIPA’KCHBI
KOJUIMTATUBHBIE CBONCTBa; O)  3HAYMTENBHO BBIIIE CKOPOCTh au(DPy3urd pacTBOPEHHOTO BEIIECTBA; B)
PACTBOPEHHOE BEILECTBO Pa3Apo0JICHO JI0 MOJIEKY) (MOHORB); T') YaCTHIIbI KOJUIOMIHO-PACTBOPSHHOI'O BEIECTBA
CIIOCOOHBI MNPOHUKATL YCPE3 YIbTPATOHKOIIOPHUCTHIC MeM6paHBI; ,Z[) SABJIAIOTCA OINTHUYCCKU HCOAHOPOJAHBIMU
(paCCeI/IBaIOI]_II/IMI/I CBeT) cpeaaMu; e) BCC KOJUIOMAHBIC PACTBOPLI ABIAKOTCA TCPMOJAUHAMUYICCKU HeyCTOI}'I‘IHBBIMI/I
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: «uekTpHUYecKHe CBOMCTBA TUCIIEPCHBIX CHCTEM
3omp  Agl momyuen BiaumopeiictBueM AgNOs; wu Kl npm  wu3deitke KI.  Kakoit won Oyner
MOTEHLIUAIOONPEAETISIOIIM?
Ag*;
I~
K*;
NOsf.

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

MIOJIO>KUTENBHBI;

OTpULIATEIBHBIN;

HET 3apsiza.

K xakomy 31ekTpony OyayT nmepeMenaTbcss MaKpOMOJIEKYJIbI Oelka B KHCIIOi cpeze?
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K KaToxy;
K aHOLLY;
He OyIqyT mepeMeraThes.

Ilpn cuHTe3e maTekca TMONUCTUPOJAa B KadeCcTBE CTAOMIM3aTOpa WCIIOIB30BAIM JOACHWICYNb(GAT HATPHS
C12H250S03Na. Kakoti oH OyeT NOTeHIHATONPE SIS IONINM?

Na*;

Ci2H2507;

C12H2508037.

I'unpozons cymbduaa wmermmbeska (III) momyuen mnpomyckaHmeM U30BITKa CEpOBONOpOJA 4Yepe3 pPacTBOP
MBIIIBSIKOBUCTOM KHCIOTHI: 2 H3ASO3 + 3 HoS = AsySs + 6 Ho0. 3apsin wacTun Oynet

MOJIOKHUTENbHBIN (BCIeACTBUE aacopOiiu nonos HY);

OTPHIIATENbHBIN (BCIIEACTBHE acopOuuu noHOB HS");

3apsi OTCYTCTBYeT.

I'mapozons xnopuna sxenesa (III) momyuen runponusom FeCls nmpu xumsyenun pactBopa: FeCls + 3 H:O —
Fe(OH); + 3 HCI. B pesynbrate oOpasyercss MHUIEIAa, CTPOCHHE KOTOPOH MOYHO BBIPA3UTh (OPMYIIOW
{m[Fe(OH);] nFeO+ (n-x)ClI'} XxCI. VYkaxuTe COCTABISAIOIIME YacTH MHIEUIBL 1)AApO MHIEUIB; 2)
MIOTEHITHANONPENCIISIONINE WOHBI, 3) MPOTUBOMOHBI OT YACTHIIBI JO TPAHUIIBl CKOJNBXKEHUS; 4) MPOTUBOHOHEI
muddysuoit wactu JIDC. a) m[Fe(OH)s]; 6) XCI; B) (n-X)Cl ) nFeO* . Ykaxkute npaBwIbHbIC 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 MpaBUIbHYIO (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

XapaKTepUCTHKOU CTEIICHU Pa3IpO0JICHHOCTH BEIIECTRBA CIYKUT BEIMYMHA
MIOBEPXHOCTHOM 3HEPIUy;

SHTPOITUU CUCTEMBI;

YJEIbHON TOBEPXHOCTH;

CBSI3aHHOM SHEPTUU CUCTEMBI

Pa3meps1 gacTuIl KOJUTOUAHO-TUCTIEPCHBIX CHCTEM (301eH)

10° - 10° m;

104 -107 m;

menee 107 m;

107-10°m

CBolicTBa KOJJIOMIHBIX CUCTEM:

HETIPO3padHbIE, OTPAKAIOT CBET;

MIPO3padvHbIe, HEOMAIECIIPYIOIIIHE;

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 BBI3BIBACT
MOBBIIIEHHE IOBEPXHOCTHOT'O HATSKEHHUS JKUIKOCTEH;

KOAaryJIsiLIAIO 30JIeH;

yBeJIn4eHHe MMOBEPXHOCTH pasena das;

MOHMKEHHUE MTOBEPXHOCTHOTO HATSDKEHHS Ha TpaHuIe paszaena ¢as

VY anuHeHUe MOJIEKYJIbI MOBEPXHOCTHO-aKTHBHOTO BEIIEeCTBa Ha onHy rpymnny — CHo-
YMEHBILAET MOBEPXHOCTHYIO aKTUBHOCTH B 10 pas;

HE BJIMSET Ha OBEPXHOCTHOE HATSKCHNUE CHCTEMBI;

YBEITMYMBAET IMOBEPXHOCTHYIO aKTHUBHOCTH B 3-3,5 pasa;

YBEJIMYUBAET TOBEPXHOCTHYIO aKTUBHOCTH B 5 pa3

KauectBennoe npasmino PeOunaepa; gem Oobliiie pa3HOCTH MOJISIPHOCTEH (a3, TeMm;
crnabee NOBEPXHOCTHOE HATSKEHUE Ha IPaHUIIE UX pasJiena;

OosbllIe yaenbHas IOBEPXHOCTH pasnena das;

CHJIbHEE MOBEPXHOCTHOE HATSDKEHUE Ha TPAHUIIE MX pa3Jiela;

cuiIbHee paccioeHue (a3 TUCIePCHOM CHCTEMBI

[ToBepxHOCTHOE HATSDKEHHE )KUIAKOCTEH C YBEIMUEHUEM TEMIIEPATyPbl
HE U3MEHSeTCS;

yBEJINYUBAETCS

0CTaeTCsl MOCTOSHHBIM;

YMEHBIIIAETCS

JlexapCTBEHHBIC AMYJILCHH, MOJIOKO IO arperaTHOMY COCTOSIHUIO (a3 CHCTEMBI OTHOCSATCS K THITY:
KK

T/ XK

K/T

r/T

CucTeMbl, B KOTOPBIX CHIIBHO BBIPAYKEHO B3aMMOJICHCTBUE YacTHUI] JUCTIEPCHON (a3bl C pacTBOPUTEIEM
Ha3bIBAIOTCS

nHAn(QGEpEeHTHBIMU

THIPOPOOHBIMH

JIMO(DHUITBHBIMU

CBSI3HO-AUCTIEPCHBIMH

Kputnueckast koHueHTpanus mutiesiooopazoBanus (KKM) skcriepuMeHTanbHO onpeenseTcs o U3yYeHUT0
3aBUCHMOCTH

MOBEPXHOCTHOr'0 HATSLKEHUS 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
0) G, =S
B) G=o+S
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r)G=o0-S
o) G=0S

Kaxkoe BemiecTBo ciemyer 100aBUTh K BOJIE, YUTOObI HOBEPXHOCTHOE HATSKEHUE MOTyYEHHOTO pacTBOPA 0KA3alloCh
0oJIbIIIe, 9eM Y BOJIBI?

MOBEPXHOCTHO-UHAKTHBHOE

MHOT'0ATOMHBIE CITUPTHI

MOBEPXHOCTHO-HEAKTHBHOE

MOBEPXHOCTHO-aKTHBHOE

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

oJIeo(hUIIHHBIC

nuQuIbHEIE

ruapodoOHbIe

CMMETpPUYHBIC

B kaknx KOoOpAuHaTax CTPOUTCA U30TCPMa NOBEPXHOCTHOI'O HATAXKCHHUA paCTBOpOB?

a)T —o
o)V -T
B) 0 —C
n p-T

[lo KakoMy YpaBHEHHMIO PACCUMTBHIBACTCS MOBEPXHOCTHOE HATSHKEHHE PACTBOPA o, METOAOM HAaMOONIBLIEro
J@BJICHIS Iy3bIPBKOB 110 Pebunnepy? (o, — MOBEPXHOCTHOC HATSIKCHHE PAaCTBOPUTENs, h U h, — pasHOCTH

YpOBHEH MaHOMETPUYECKOM XKHUIKOCTH B CIy4ae paCTBOPUTEIS U PACTBOP)

a)  __h
" O-Ohx
0) =O'0ho
X hx
B) o zo-()hx
X ho
I‘) O-x = Gohohx
ﬂ)gf;ﬂL
o,hy

3akoHunTe onpeneneHue: «IloBepXxHOCTHAsI aKTUBHOCTD MPEACTaBIAET cOO0M MPOU3BOAHYIO TOBEPXHOCTHOT'O
HATsDKEHHS PacTBOpA IO .....»

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 unciao ['JIb (ruapodisHo-munopuibHOTo OanaHca Mo mKaie
I'pudduna), TeM MOBEPXHOCTHO-aKTUBHOE BEIIECTBO Ooree ...»

TUAPODUIHHO

ruapoPoOHO

Yxkaxure gucio I'JIb st ranbonee ruapodmipHoro ITAB:
18

24

3

8

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

18

24

3

3akoHunTe hopmynupoBKy npasuia [rokmno — Tpaybe: «C yBenndeHneM yriieBo0pOIHOTO paaHKaia B Py
amdarngecknx KapOOHOBBIX KUCIOT Ha TpymiTy —CH>— uX moBepXHOCTHAsI aKTUBHOCTD YBEIIMIHBACTCS . . .»
Ha 3,2

B 2,3 pa3za

B 32 paza

B 3,2 pa3za

B 0,32 paza

Kaxkoe ctpoenue umerot munemisl 'aptiau B MunemispHbix pactopax IIAB?
TpyOUaToe

JIEHTOYHOE

IUTaCTUHYATOE

MAJIOYKOBHIHOE

chepuueckoe

3akonuuTe onpezeneHne: « KOHIIEHTpUPOBaHKE BEIIECTBA Ha IOBEPXHOCTH pasjena a3 Ha3bIBaeTcs ...... »
abcopOIueit

ajzcopoIueit

necopOrueit

3KCTpaKLMeH

WHBEpcuen

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

TCIJIOTA BBIACIISACTCA

TEIUIOTa TOTJIOLIAETCSI

B kakux KoopauHaTaxX CTPOUTCS M30TEpMa aJacopOImu U3 pacTBOpOB?
a) A-p
0) p—C
B) p— A
n) A-C
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BcTraBwTe npomymennoe ciioBo: «Ilomoxurenpras agcopoius [TAB mabmromaeTcst IpH ... 3HAYCHUH
MMOBEPXHOCTHON aKTUBHOCTI

MOJIOKUTEIIEHOM

OTPUIIATCIHHOM

HEUTpaIbHOM

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

HEMOJIAPHbBIN

U TOT, U APYTrOn

HIOJISIPHBIN

BcraBpre mpomymieHHoe ciioBo: «B coorBercTBuU ¢ mpaBuioMm PeOunnepa amcop6ims [TIAB w3 HeBOIHBIX
pacTBOpoB HanboJEee MOTHO MPOUCXOIUT Ha ..... AACOPOCHTAX.

TIOJISIPHBIX

HEUTpaJIbHBIX

HETIOJISIPHBIX

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

pacTekaHuem

Kore3uei

CMaYHuBaHHUECM

ajare3ueu

agcopOrueit

BcraBpre mpomnyiieHHoe BbipaxkeHue: «KoadduipieHToM THAPOGUIBHOCTH JaHHOW MOBEPXHOCTH HA3BIBACTCS
OTHOIIIEHHE TEII0Thl CMaurMBaHUs €€ BOJOM K TEIJI0TE CMAYMBAHUS .....».

a30THOM KHCJIOTOMH

apupom

OeH30I0M

CIIUPTOM

areTOHOM

BcraBpre mpomymieHHoe BeipakeHue: «TOHKHIA CIIO, 00pa3yromuiicss Ha TOBEPXHOCTH pas3zenia IBYX (a3 u3
MPOCTPAHCTBEHHO Pa3AeNEHHBIX JIEKTPUUECKUX 3aPsI0B IPOTUBOIIOIOXKHOTO 3HAKA, HA3bIBAETCA .. ...»

CIIOEM C IOBBIIICHHOM BA3KOCTHIO

TUAPATHOMN 000I04YKON

[IOTPAHUYHBIM CJI0EM

aJICOpPOIMOHHBIM CJ10eM HenoHoreHHbIX [1AB

JIBOMHBIM 3JIEKTPUYECKUM CIIOEM

VKka3zarh MpaBUIIbHBIC ¢AUHUIIBI H3MEPEHUs KO3 HUIIMEHTa TOBEPXHOCTHOTO HATSHKECHHMS:
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-HEAKTHBHLIMH Ha IPAHUIIE pa3/ieiia BOAa-BO3IyX?
Na2C03

C12H22011

C4HoOH

CeH1206

Na2804

C10H21503Na

C12H2sNH3C1

KNO3

Cnocob6uocts ITAB n3MeHaTs MMOBCPXHOCTHOC HATSAKCHUEC XaAPAKTCPUSYCTCH BEJIMUYUHOM HOBerHOCTHOfI
AKTHUBHOCTHU: g= lim (—dG/dC) . Kakue u3 NEPECUNCICHHBIX COCI{I/IHCHI/Iﬁ UMCIOT g< 0 ?
c—0

H,SO4

CsHi206
CesH1:0H
NaNO;
C4HsCOONa
CuSO;,

HCI
Ci7H33COONH;4

Crioco6HoCTh [IAB H3MeHSITh MOBEPXHOCTHOE HATSHKEHHE XapaKTePH3YETCs BEIMIHMHON MTOBEPXHOCTHOM
akTHBHOCTH: (g = |[im (—d o/ dc) - Kakue u3 nepeuncienbix coeuennii umeror g >07?
c—0

H2SO4

CeH1206
CsH130OH
NaNO3
C4HsCOONa
CuSOq
C17H33COONH;,

Kakoil 13 nepedrciieHHbIX HIXKE CUCTEM COOTBETCTBYET NpuBenEHHas opuenTauus [IAB Ha rpanune paznena ¢as

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 MOBEPXHOCTH B YIIIEBOJOPOAHOM pacTBope [TAB.

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

066b6606|=

XXXXX |m=

?

rupodoOHas TBEPAAs MOBEPXHOCTh B BOAHOM pacTBope [1AB;
rusipouIiibHas TBEPAAs NOBEPXHOCTH B BOJHOM pactBope [TAB;
rusipooOHast TBEPIAsk TIOBEPXHOCTh B YIIIeBOJOpoHOM pacTBope [1AB;
rugpouiIbHas 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 HATSHKCHHE:
YBEIMUMBACTCS,

HE U3MEHSICTCS;

CTPEMUTCS K HYIIO.

YMEHBIIIAETCS;

HUccnemyst moBepXHOCTHOE HATSDKEHHE BOJHBIX PACTBOPOB MOJIIPHBIX OPraHWMYECKUX BellecTB, Tpayde yecTaHOBUIT
MPaBUIIO: B TFOOOM TOMOJIOTMYECKOM PSITy TTPU MaJIbIX KOHIIGHTPAIUSX YAJIWMHEHHE YrIIeBoIopoaHo# eru Ha CH»
— TPYIIY YBEIINYUBACT MOBEPXHOCTHYIO aKTUBHOCTb B!

1-2 paza

3-3,5 pasza

4-5 paza

HpI/I TMOTPYKECHUHN TOHKOI'O KalmuJJIsipa B HECMauYuBa€MY10 )KUAKOCTb IIPOUCXOJUT:
ONIYCKaHHE YPOBHS KUIAKOCTHU B KaITUJLJIAPE;
MOAHATHUEC YPOBHA JKUAKOCTU B KaIlTWJLIAPEC.

B 3aBucuMocTy OT 3Ha4YeHHUH paBHOBECHOI'O KPAeBOro yria 6 pa3nuyaroT TpH OCHOBHBIX BHJA CMAaUHBAHUSL.
Kakomy By cMauuBaHUsI COOTBETCTBYET 3HAUEHHE KPaeBOT0 yIiia Jiexaniero B uHTepsaie 180° > 6 > 90°:
HecMaydrBaHue (IJI0X0e CMaYUBaHUE);

cMadrBaHWe (OrpaHMYEHHOE CMauBaHUE);

MOJTHOE CMavMBaHME.

BGH.[eCTBa, ,Z[068,BJ'I€HI/IG KOTOPBIX K paCTBOPUTEIIIO CHHIKAET ITOBEPXHOCTHOEC HATAXKCHUC, IIPUHATO HA3bIBATh:
IOBEPXHOCTHO-aKTUBHBIMHU BEIIECTBAMMU,
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 YpaBHEHUIH HCIIONB3YETCs TS pacuéTa BeJIMUYMHBI aJCOPOIIMU Ha TPAHUIIEC Pa3Jiesia pacTBOp-
ras?

ayp_._C do
RT dc
0) F:rmax.i
C+A
B) lchl/n
m

I'uapouIbHOCT HOBEPXHOCTH CIIEYET XapaKTEPU30BaTh M0 OTHOLIEHHUIO TEIIOT €€ cMaunBaHus Bogod (; u
Genszonom (, . st ruapoduiabHON NOBEPXHOCTH:
a) i <1

.

6) i>1
4.

Ompenenure 3HEprUto [ M60ca Gs HOBEPXHOCTH Kareb TymaHa Maccoir M =4r npu 293 K, eciu moBepXHOCTHOE

HaTsbxeHue Boasl o = 12,7 mJIx/m?, mnotHocts Boasl © = 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 temneparype 313 K. ITnotrocts 6ensona mpu stoit Temneparype 0 = 0,858 r/em?,

nosepxHocTHoe HaTskenne o =32,0 mJ[x/M?, TeMmepaTypHbli Kod(p(UIHEHT MOBEPXHOCTHOTO HATSKEHHS
6enszona do/dT =-0,13 mIx/m?> K.

7,53 Iix
3,81 JIx

PaccuuraiiTe naBjeHHE HACBHINIEHHBIX NapoB P HaJ KaAMH BOABI C JAUCIEPCHOCTHIO D =01 HM ' mpu
temieparype P, =2338 Ila, miotHocTs Bogbl p=0,998 r/cM?, MOBEPXHOCTHOE HATSDKCHHE BOLBI o = 72,7
MK/ M2,
2875 I1a
3042 Ila

JIBe BepTHKAIbHBIC MMApaUIC/IbHBIC TNIACTUHKYA YaCTHYHO TOTPYKEHBI B )KUIKOCTh Ha paccTostHud d =1mM apyr ot
apyra. YToJI cMauuBaHHs ¢ IUIACTHHOK cocTaBisieT 30°. [IoBepXHOCTHOE HATHKEHME KUAKOCTUH o =65 MJIK/M?,
PasHOCTb IIOTHOCTEH JKUIAKOCTH M BO3lyxa Ap =1 r/cm®. PaccunTaiite M30BITOUHOE JABIEHHE B KUIKOCTH U CHITY

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

B Bo3nmyxe, comeprkarieM mapsl Boabl, o0pasyeTcst TymaH nipu temmeparype 270,8 K (koaddummenT nepecrieHus
y paseH 4,21). Paccuuraiite kpuruueckuil pasmep sep KOHACHCALMU U YUCIIO MOJIEKYJ, COAEPXKALIUXCS B HUX.

y -
[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 OyTaHONA ¢ KOoHHeHTpamuer 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
U3MeHWI0Ch 10 3,48-1072[k/M%. BBIYUCIMTL MOBEPXHOCTHYK aKTUBHOCTh CHHMpPTA B JAHHOM MHTEpBale
KOHILIEHTpalU.

14,5-1073 I M/MOIB;

20,5-107 I M/MOmIb.

[ToBepXHOCTHOE HATSKEHHE BOAHBIX PACTBOPOB MACISHOM M BajepUaHOBOM KuciaoT mpu 35°C COOTBETCTBEHHO

pasao 58,5-10°% u 30,0-103 JIx/M?. KoHueHTpamuu pacTBOPOB KHUCJIOT OJMHAKOBEI U cocrapisior 4,0-1073

kMoJIb/M3. OIpeenuTh MOBEPXHOCTHYIO AKTMBHOCTH KHCJIOT, YCTAHOBUTH, COOIIONAETCS JU IpaBuio JIIoKio-

Tpaybe, paccuWTaTh TOBEPXHOCTHYIO aKTUBHOCTh KAallpOHOBOW KHCIOTBI TOH K€  KOHIEHTpAIuu
3 2

(04,0 =72,75-107° JLx/™?).

0, (macn.) =3,56; g, (anep.)=10,68; Q, (xanp.) =32 J[x -M/kmMoib, 3 =3,002.
0, (macn.) =5,49; g, (anep.)=15,68; J,(xanp.) =52 J[x-M/kMoIb, 8 =5,03.

PaccuurTaiite aacop6umio azora B cu’/2 Ha cmoze nipu 90°K (npusenennbix k Temmeparype 20°C u gasiaenuto 760
MM pm. ¢cm.) TIO ypaBHEHHUIO 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 agcopOuuyn O€H30MHON KHCIOTH U3 OeH30s1a Ha yriie npu 25 °C onpenenute rpaguuecKuM
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.

Haiinute paBHOBECHYIO KOHIICHTpAIWiO OCH30WHOW KHCIOTHI B OeH3oiie, mpu KoTopoit 1 2 yrms agcopOupyet
0,0792 2 6enzoitHo# kuca0Thl. KoHCTaHTHI B ypaBHeHNH DpeiiHIINXa HCTIONB3YITE U3 MPpeIbIayIIeH 3a1aun.
0,2658 mmonw/ca’.

0,0158 mmonw/cm®.

[Tpu n3yvyennn agcop6uyu okcuaa yriepoaa (1) Ha yriie ObUTH MOMyYEHBI CIEAYIOMINE TaHHbIC:
P, cu pm. cm. 7,3 30,4 |54,0] 88,2

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

I'padmaeckum myrem HaiinuTe B ypaBHeHUH OpeliHIXa KOHCTAHTHI IS aICOPOIIIH MTPOIMTMOHOBOM KHCIIOTHI 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.

Ornpenenute rpadhMueCKUM METOI0M KOHCTaHThI [+ 1 b B ypaBHeHun JIsHrMIopa uist aacopOLuu yKCyCHOM
KHCJIOTBI U3 BOAHOT'O pacTBOPA JKUBOTHBIM yriieM npu 25°C, ucXo/d U3 CIEeAYIOMUX JaHHbBIX:

PaBuorecHas xounentpamnus 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.), cIN JaBIeHue a30Ta paBHO 23,8 mm pm. cm., T = 38,9 ca®/, b = 6,41.

30,6 (cm®/2).

40,5 (cn’/2).

TecTbI KO BTOPOIii pyGeKHOIi aTTeCTAIMOHHOW KOHTPOoILHOI padoTte (ITK-1)

Tema: «KonionaHasi XMMHs ¥ IOBEPXHOCTHbIE SIBJICHUS
| 610K
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BcTaBwTe nporymeHHoe BeIpaxkeHue: « TOHKHMA ¢10i, 00pa3yromuiicss Ha TOBEPXHOCTH pasjiena IByX (a3 u3
MIPOCTPAHCTBEHHO Pa3/IeIEHHBIX AIEKTPHUUECKUX 3apSAI0B MPOTHUBOIIOIOKHOTO 3HAKA, HA3BIBAETCS ... »
CJIOEM C MOBBIIIEHHOH BSI3KOCTHIO

THIPaTHON 000I0UKOM

MTOTPAaHUYHBIM CIIOEM

a7ICOPOITMOHHEBIM CJIOeM HeHOHOTeHHBIX I1AB

JIBOMHBIM 3JICKTPUUICCKUM CIIOEM

VYkaxuTe BepHOE ypaBHEHHE DWHIITEHHA IS BI3KOCTH TUCTIEPCHBIX CHCTEM:

n=n,1-ag)
1 =nl+agp)
n=n,1+ag)
n=1,(1+¢)
n=(mp+agp)

VKakuTe NpaBIWIbHOE ypaBHEeHNe DiHIITeHHA U1t Kodddunmenta quddysun D (7) — Baskocts cpensr; ' —
paarycC YacTHII):

D2 (p=p)9
RT
D 67mrN ,
RT
R
D=—
NA
p=RT
8nl
p-_ RT
67N ,

YkaxuTe sBlicHUE, HAOJIOAAr0IIeecs PU HAPYIICHUH CEAMMEHTAIMOHHOMN YCTONYUBOCTH CYCIICH3HM, BEIIECTBO
YaCTHIl B KOTOPBIX UMEET OOJBIIYIO TNIOTHOCTD, YeM JUCTIEPCHOHHAS Cpefa:

TMENTH3AIHS

oceJaHne YaCTHUI]

KOaJIECIICHIIUSA

BCIUTBIBAHHE YACTHI]

KOoaryJsiuus

o 2
Kaxoi BeunHbI HE XBaTaeT B 3HAMeHaTese ypaBHeHus CTokea | _ 2r°(p—po)9?
9
BS3KOCTH CPEJIBI 77

BBICOTHI CTOJI0a cycreH3un h
MacChl YaCTHIIbI 1y

MacChl TUCTIEPCHOHHON CPEIbI /.
o0BeéMa cycrienzun V

Kaxoe onrtndeckoe siBieHne Hanbolee spKo MPOSBISAETCS B KOJUIOWAHBIX CUCTEMaX?
CBETONPEIOMIICHHE

OTpaXKEHUE CBETA

JIFOMHAHECIICHIINS

CBETOPACCESIHUE

CBETOITOIJIOIIEHUE

UTO M3 MEepeyrCIEHHOTr0 HE XapaKTepPHO ISl CYCIIEH3U?
MYTHOCTb

TBEPJIbIC YACTHUITHI TUCTICPCHOH (ha3bl
CEJIMMEHTAllMOHHAsl HEYCTOMYUBOCTh
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OTIAJIECICHITUS
(hmoKyIAIHs

DOMYyIIBCHH — 3TO IUCTIEPCHBIC CHCTEMBI, B KOTOPBIX:

J @ tBEpmas, a JIC xumkas

J® razosas, a JIC xuakas

nuctiepcHast daza (D) u qucnepcnonnas cpeaa (JC) tBEpasie
JA® u [IC xungkue

J @ xumkas, a IC tBépaas

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

pa30aBICHHOM

psAMOM

KOHIIEHTPUPOBAHHOM

JKeNTaTUHUPOBAHHOM

oOpatHo#

BcraBpTe npomnyieHHoe cioBo: «[I0BepXHOCTHO-aKTUBHOE BEILIECTBO, BBOAUMOE B AMYJIbCUK JUJISl IPUIaHUA €1
arperaTuBHON yCTOMYHMBOCTH, HA3bIBAETCS »

3MYJIBIaTOPOM

MPOIEIIIEHTOM

COJIIOOMITN3aTOPM

KOaryJsiTopoM

MENTU3aTOPOM

3akoHunTe HOpMYIHPOBKY mpasuia baHkpodTa: «IMyIbraTophl CTAOMIM3UPYIOT SMYJIBCUU 1-TO THIIAY
ruIpodoOHEIe

am¢oTepHbIe

THIPOQUITBHEIC

oJico(PpIIIBLHBIC

VYKaXuTe BELIEeCTBO, SBIISIOICECS CTaOMIN3aTOPOM MPSIMOI SMYIIbCHU:
oJieaT Kajius

HUTpAT HATPHs

cTeapaT KaJlbLus

XJIOpUJ HATPUS

oJieaT KaJbLus

Kaxoe cBoiicTBO HE XapaKTE€pHO IJIs TOPOIIKOB?
CIOCOOHOCTD K IpaHyTUPOBAaHUIO

CBIITY4ECTh

rupooOHOCTD

OlaJIeCLEHIUS

B3pPBIBAEMOCTb

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

TepModope3om

anexTpodopezom

KaTadope3oM

¢dotodopezom

¢dhonodopezom

Kakoii mporecc 0TBETCTBEHEH 3a OcellaHKe TBUIM Ha XOJIOJTHBIX MOBEPXHOCTIX? TepModopes
TEPMOITPEIATU TAIIHS
KOAJIECLIEHITHUS



dbmoramms
dhoTodopes

BcraBere nponyiieHHoe ¢ioBo: «HamnpaBieHHOE IBHIKEHUE 3apsSKCHHBIX MUKPOYACTHI] B )KUIKOH (BOIHOM) cpefie
MO/ IEHCTBUEM BHEIIIHETO JIEKTPHYECKOTO MOJIST HA3bIBACTCS »

AIIEKTPOOCMOCOM

addexrom [JopHa

anexTpodopezom

s dexrom KBrunke

AJEKTPOJIU30M

3akoHUHTE ompeneicHue: «MeToa OYNCTKH KOJUIOMIHBIX PAaCTBOPOB OT MPUMECEH, OCHOBAHHBIN Ha HEOTMHAKOBOM
ckopocTH Juddy3un yacTull pasHbIX Pa3MepoB uepe3 NOIyIPOHUIIaeMyI0 MeMOpaHy, Ha3bIBaeTes ... »
aacopOueit

(dbmoranmeit

TUATTA30M

nenTu3anuei

yIbTpauIbTpanueit

Kak Ha3bpIBalOTCS HOHBI AEKTPONINTA, aJICOPOUPYIOIIUECS HETIOCPEACTBEHHO HA KPUCTATITUIECKON TBEPAOM
MTOBEPXHOCTH U MPUJIAIOIINE eH 3JIeKTpUYeCcKuil 3apss?

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 MPUIAET arperaTUBHYI0 YCTOMUUBOCTh KOJUIOMIHBIM PacTBOpaM?

KOaryJsiTop

aacopOeHT

OCaJINTEIh

cTabuim3aTop

(doropeareHT

Kak Ha3zpiBaeTcs TBEpAAst OCHOBA MUIIEILTBI THO()OOHOTO 3071517
arperat

yacTula

SIIPO

MHUIIEIIIA

rpaHyia

3akonunTe onpezeneHne: « CIUIanne 9acTUIl TUCTIEPCHON (a3bl B KOJUIOMIHBIX CHCTEMaX, TPOUCXOIAIIEE TP UX
CTOJIKHOBCHHSIX B PE3yJIbTaTe OPOYHOBCKOI'O JIBHIKCHUSI UM ITEPEMEIIUBAHMS, HA3bIBACTCS ...)»

agcopOrueit

Koresuei

ajare3ueu

KoaryJisinuen

nenTu3anuei

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

Tpeien KoaryJsiun

KOaryJIMpyroIIasi CltoCOOHOCTh

KoaryJaupymooluiee AeicTBre

MOPOT KOAryJIsuu

KPpUTHUYCCKAasA KOHUOCHTpaus
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YkaxuTe MpaBmIbHOE ypaBHEHHUE IS BEIYUCICHHS TTopora KoaryJsiun Y (Csx — KOHIEHTPAIHS dJIeKTPOINTa-
KOarynsiTopa, V ,x — 00bEM 3JIEKTPOIUTA- KOATyIsTopa, Vsom — 006EM KOJUIOHTHOTO PacTBOP)

— V3'0.1b +VJK
SV,
— CaKVBK
B C,+V,.
— Cak
ARVIRYS
—_ V3K
}/ - V30,'lh +V3k
— CQKVJK
V4V,

3akoHunte hopmynupoBky npasuia Llyneie — [Mapan: «Koarynanuio KoJUIOMTHOTO pacTBOPa BBI3BIBAIOT T€ HOHBI
ANEKTPOIINTA, 3HAK 3aps/ia KOTOPBIX MPOTUBOIOIOKEH 3HAKY 3apsia ....; KoaryJIupyromee AeiicTBIe HOHA TeM
0oJIbIIIe, 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 amopproe BMB niepexoaut n3 BHICOKO3IaCTUYECKOTO B
BSI3KOTEKydee COCTOSHHE M 00paTHO?

TEMIIEpATypa IUIaBICHUS

TEeMIIEpaTypa UCTTAPEHUS

TEMIIEPATypa 3aMeP3aHus

TEMIIEPATypa CTEKIIOBAHMS

TEMIIEpaTypa TEKY4ECTH

3akoHunTe HOPMYIHPOBKY: «YBearmueHne 00bEéMa (Macchl) MOJIMMEPHOTO 00pa3ia B pe3yJibTare MOTJIOMICHUS
HU3KOMOJIEKYJISIPHOM KUAKOCTH WU €€ Mapa Ha3bIBAETCS »

HaOyxaHUeM

THKCOTPOIIUEN

CHUHEPE3UCOM

3aCTYJHEBAaHUEM

KoallenBamnuein

Kak Ha3piBaeTCs siBIIeHUE YMEHbBIIICHUS 001Iero o0bémMa cuctemsl ipu Habyxanuu BMB?
3aCTyJHEBAaHUE

THKCOTPOTIHS

KOHTpaKLus

coroOnnu3anus

KoarepBanus

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

YkaxuTe CBOMCTBO, OTIMYaroiiee pactBopsl BMB 0T KOJUIOUIHBIX pacTBOPOB:
CIOCOOHOCTD K KOAlePBaLlH

CIOCOOHOCTP K THAIIN3Y

MaJast CKOpocTh UG Gy3un

MaJIoe OCMOTHYECKOE JaBJICHUE

OTaNeCHCHLUS

Bribepute ypaBHenue Llltaynunarepa 1 BA3KOCTH pacTBOPOB MOJIMMEPOB:

n,,=KMC
Mo =KM
1,0 =KM*®
1,,=MC
n,,=KC

YKaxkuTe ypaBHEHUE JUIS pacu€Ta OTHOCUTEIIBHOM BA3KOCTH PACTBOPOB:

t
n==2r0
t oy
n :nparm_l
n=m1+ayp)
_ Mol
A
t
7=, L%
t Po

Kakxoe BMB MOXHO OTHECTH K HOJUAIEKTPOIUTAM?
Oenox

Kay4dyK

Kpaxmail

LEJUII0JI032

MIOJIUATHIIEH

BcTaBwTe npomymeHHoe BeIpaxkeHue: «3Hauenne pH cpenbl, mpu KOTOPOM YKCII0 HOHU3UPOBAHHBIX OCHOBHBIX
IPYII B MOJIEKYJIe O€JIKa PaBHO YMCITY HOHU3UPOBAHHBIX KUCJIOTHBIX IPYIII, HA3bIBACTCA ...»

SKBUBAJICHTHON TOUKOM

OyhepHOi EMKOCTBIO

M303JIEKTPUIECKUM COCTOSIHUEM

H303JIEKTPUUECKON TOUKON

KOHCTAHTOM JUCCOIUAIIH

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

NH; - R - COO-

NHs* — R - COO-

YKaxuTe HalpaBlicHUE JBMKCHUS MTOJUHOHOB JKeJIaThHA Ipu JekTpodopese, ecau ero UDT 4,7, a pH cpeast 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

CTaJarMOMEeTPUUYECKUI

METO/I TIA/IAIOIIETO MapuKa

(doTomMeTpruUecKuit

Kakoil 13 nepednciieHHbIX METOJIOB HE UCIOIB3YETCs AJIsl ONPEAETICHUS H303JIEKTPUIECKOH TOUKH OeIKOB?
MO0 CKOPOCTH 3aCTyJHEBAHUSI

MO MOJHOTE BHICATMBAHHS

BUCKO3UMETPUUECKU I

3NIEKTPOPOPETUICCKUI

Kak Ha3bIBaeTCs BbIJIeNICHHE BBICOKOMOJICKYIISIPHOTO BEIIECTBA M3 PACTBOPA MTyTEM BBEJICHUS B PACTBOP JIPYToOTo,
XOPOIIO PACTBOPUMOTO BELIECTBA?

COTIOOMIN3AIUS

KOaryJIsIys

BBICAJIMBAHHE

(daorarus

BBICBOOOXKIEHHE

Bribepute non, Hanbosee MoJHO BBICAIUBAIOMINN OCIIKHU:
SCN-

Cs*

I

Na*

SOs*

BcraBbTe npomyiieHHOE €0BO: «BhIenenue n3 pacTBopa nojJuMepa HOBOH )KUIKOU (a3bl, 000raneHHoN
MOJIUMEPOM, (B BUJE MEJIKUX Kallelb), Ha3bIBAETCH. ...»

KOHTpaKIHeH ajcopOormei

KoaryJsiuuen

KoaJleCLIeHIIMEeN

KoallepBaluen

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

80427

NOsf

Na*

SCN-

Uro 3amemnsieT CKOpoCTh 3acTyAHEeBaHuA pacTBopoB BMB?
MOHM)KEHUE TEMIIEPATYPHI

MOBBIILIEHHE KOHLIEHTpauuu BMB

npucytcTre HoHOB SOs*

npucytcTBre nonos Na*

nepeMelnBaHue

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

KEJIATUHUPOBAHHBIE SMYIIbCUU

CTyAHU

COJIIO0OMIIN3AThI

reiau
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3akonunTe onpenencHue: «CTpyKTypooOpa3oBaHHe, TPOUCXOIAIIEE B JUCTICPCHBIX CHCTEMaX (KOJUTOMTHBIX
pacTBOpax, CyCHeH3UsX, acTax ! Ap.) B pe3yabTaTe YaCTUIHOMN KOATYJISINH U IPUBO/SIIIEe K 00pa30BaHUIO
MPOCTPAHCTBEHHOTO KapKaca 13 TBEPIBIX YaCTHII, HA3bIBACTCS. .. »

3aCTyJHEBaHHUEM

CHUHEPE3NCOM

KOaryJisinuen

THKCOTPOIIUEN

reseo0pa3oBaHueM

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

THJIPO30ITH

JINO30JTU

a’po30Jin

Kceporeiu

Uro Takoe THKCOTpOmnus?

CIOCOOHOCTB CTPYKTYP IOCIIE MEXaHUYECKOI0 Pa3pYLICHHUs] CAMOIIPOM3BOIBHO BOCCTAHABIUBATHCS
yMeHbIIIeHHE 00bEMa TUCTIEPCHOM (pas3bl

BBHINIPECCOBBIBAHUE PACTBOPUTENS U3 Habyxiero BMB

nporecc HaOyxanusi BMB

reneoOpa3oBaHme

Uto Takoe cuHepe3uc?

CaMOTPOU3BOJIEHOE BBIJICIICHUE JKUIKON CPEIb U3 CTY THS
MOSIBIICHHUE TEKYYCCTH Y CTYIHS

HaOyxaHHe TonuMepa

00paTUMBI TIepeXo/l TeNb <> 30J1b B

pacTBOpeHHe ToIuMepa

Cunepesuc — 3710:

yMeHbIIIeHHne 00bEMa U BRITIPECCOBBIBAHUS CPEbl U3 DTACTHIHOTO CTYTHS
BoiAesieHre BMB noa neiicTBueM opraHu4ecKoro pacTBOPUTENS
YMEHbIIIeHHe 0011ero 00béMa CHCTEMBI IPU HA0YXaHUH

MepPexoJl 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 OTTAKUBAHUE;

HECKOMIIEHCUPOBAHHOCTh MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHSI CO CTOPOHBI pa3HbIX (as;
KpUBH3HA IOBEPXHOCTH pazaena ¢as

o kakoMy pU3HAKY KITACCH(PHUIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha YIbTPAJAUCIIEPCHBIE, MUKPOT€TEPOTEHHBIE 1
rpy0oaucepcHsle:

IO CTENEHH JTUCTIEPCHOCTH;

IO arperaTHOMY COCTOSIHUIO IUCTIEPCHOH (ha3bl U TUCTIEPCUOHHON CPEJIbI;

10 B3aMMOJICHCTBHIO TUCTIEPCHOMN (ha3bl U AUCTIEPCHOHHON CPEIbl;

M0 B3aUMOJICHCTBHUIO YaCTHUI] JUCTIEPCHON (a3bl

Mo kakoMy IPU3HAKY KIACCU(PHUIUPYIOT JUCTIEPCHBIE CUCTEMbI Ha THOPMIBHBIE U JINO(OOHBIE:
10 CTETIEHU JUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO IUCIIEPCHOH (ha3bl U TMCTIEPCHOHHON Cpebl;

10 B3aMMOJIEHCTBHIO UCTIEPCHOMN (ha3bl U AUCTIEPCHOHHON CPEIbl;

MO B3aUMOJICHCTBHUIO YaCTHUII JUCTIEPCHON (a3bl

o kakoMy IPU3HAKY KIACCU(PHUIUPYIOT JUCIIEPCHBIE CUCTEMbI HA CBOOOJTHO- U CBSI3HOAMCIIEPCHBIE:
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MO CTETICHH JUCIIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO JIUCTICPCHOH (ha3bl U TUCTIEPCUOHHON CPEJIbI;
O B3aUMO/ICHCTBHUIO TUCTIEPCHOM (ha3bl U TUCTIEPCUOHHON CPEJIbI;

MO B3aUMO/ICHCTBHUIO YaCTHUI[ JUCTIEPCHOM (ha3bl

Kakoii pa3mMep MMEIOT YaCTUIBI B yIbTPAMUKPOTE€TEPOreHHBIX (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 u3 npuBeeHHBIX BBIPAXKEHUI XapaKTEpU3yeT MOBEPXHOCTHOE HATSLKEHHE?

(aF /ani )T,S,n ji
(OF 10T )g i
(8U /as)s,v,ni

B armocdepe BoasHOrO mapa HaxXOOUTCs KBapleBas KIOBETa C IUIOCKUMH CTCHKAMH W TOHKHMU KBapIEeBBIH
Kanmwusip. [Ipy noBhIIEHNH AABIECHUS Tapa KOHACHCALMS HAYNHACTCS

OJTHOBPEMEHHO Ha CTEHKAaX KIOBEThI H KaWILISPa;

BHavase B KioBeTe (IPU MCHBIIIEM 3HAYCHHH Ps);

BHayajie B Kanwuisipe

Kuakocte Haxoautes (1) B TOHKOM CMayuBacMOM Kanmujuisipe paauyca r; (2) B karuie paguycal ; (3) B makpodase
C TUTOCKO# MOoBepXHOCTHIO (I = 00 ). PacmomoKuTe 3TH CHCTEMBI B TIOPSIIKE BO3PACTAHUS TABJICHHUS HACHIIICHHOTO
napa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

JlBa cTeknsHHBIX Kamuuispa paguyca I} u Iz (r <r,) YacTMYHO NOTPYXEHBI B BOJYy. BhiCOTa KamuuIspHOro

HOJHATHSA PaBHA COOTBETCTBEHHO h1 u h,. Kakoe cooTHomIeHne cripaBeynBo:
h <h,;

h,>h,

h,=h,

Nmeem nByxdasnsie cucremsr: (1) Boma/0eH30:, (2) Boga/rekcan, (3) Boja/aHuauH. PacnoioxuTe 3TH CUCTEMBI B
psii 10 YOBIBAaHUIO MEK()A3HOTO HATSKECHUS.

1>2>3;

2>1>3:

3>2>1;

3>1>2

Pacrnionoxute aHHBIC BEMIECTBA B PsI/ 10 YOBIBAHWIO IOBEPXHOCTHOTO HaTspkeHMst: (1) anmmH, (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 OCOOCHHOCTSIMH: A) OYCHB Cl1ab0 BHIPAKCHBI
KOJUIMTATUBHBIC CBOWMCTBA; b) 3HAUMTENLHO BHIME CKOpPOCTh au(p(y3uud pacTBOPSHHOTO BelecTBa; B)
PacTBOPEHHOE BEIIECTBO Pa3poOJIEHO A0 MOJEKyd (MOHOB); [') 4acTHIBI KOJUIOMAHO-PACTBOPEHHOTO BEIIECTBA
CTIIOCOOHBI TIPOHUKATh Yepe3 YIbTPATOHKOIOPUCThIE MeMOpaHbl; [I) SBISIOTCS ONTHYECKH HEOIHOPOTHBIMU
(pacceunBaromuMu CBeT) cpeiamu; E) Bce KOUTOMIHBIC PACTBOPHI ABJISIOTCS TEPMOJIMHAMUYECKH HEYCTOWYHBBIMU
HEpaBHOBECHBIMH cucTeMaMu. Kakue yTBepKACHUS SBISIOTCS MPABUIBHBIMU?

1) BI'B;

2) AL

3) BI'A;

4) AT

Konmonnaeie pacTBOPHI SBISFOTCS] TPOMEXKYTOYHBIMH (TIEPEXOTHBIMHI) MEXTy UCTHHHO TOMOTEHHBIMH M MCTUHHO
TeTepOreHHBIMU CHCTEMaMH, TaK KaK COYETaloT B cebe MPU3HAKU TeX W APYTUX: A) YaCTHIBI AUCIIEPCHON (a3bl
y4acTBYIOT B TEIUIOBOM (OpOYHOBCKOM) NBM)KEHUH; b) KoIIouaHbIe pacTBOPbl OOHApPY>KUBAIOT KOJUIUTATHBHEIE
cBOiicTBa; B) wYacTHWIBI KOJUTOMTHO-PACTBOPEHHOTO BEIIECTBAa SBISIOTCS (DA30BBIMH YaCTHUI[AMH, HMEIOT
MTOBEPXHOCTh pa3zieia ¢ OKpyXaromen cpenoit; I') TepmoauHaMudecKkiue CBOMCTBA KOJUTOUTHO-IMCIIEPCHON (hasbl
(XuMHYecKHid MMOTEHIMAJ, JaBJIEHHE HACBIIICEHHOTO Mapa, pacTBOPUMOCTh U Jp.) 3aBHUCAT OT pa3Mepa YacTull.
Kakue u3 MEPCUUCICHHBIX IPU3HAKOB OTIUYAKOT KOJUIOMAHBIC PACTBOPBLI OT UICTHUHHO I'€TCPOIrCHHLIX cucrem?
1)ABT;

2)AT;

3)ABI;

4)BI'

B moBepxXHOCTHOM CJI0€ paBHOJACHCTBYIOIIAs CHII MEXMOJICKYISIPHOTO B3aUMOACHCTBUS: 1) paBHa HYJIO; 2) HE
paBHa HYJIO; M HampaBlieHa A) B r1y0b (pa3bl 0 HOpMaX K TOBEPXHOCTH; b) TaHTeHIIMaTBEHO MOBepXHOCTH. OTBET
BBIPA3UTE COYCTAHUEM ITU(PPHI U OYKBHI.

2A;
1B;
1A;
2b

B karuto BoIsI Ha MMOBEPXHOCTH KBAPIIEBOH IITACTHHKK BHECEH THApoxopu goaermmammonus [CioHasN*H;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 IPUYUHBI BOSHUKHOBEHUS [ 9C Ha MOBEPXHOCTH YaCTHUIL THIPO30JIsI KpeMHe3eMa B Bojie?
aJ1copOIUst HOHOB cTa0MIU3aTOPa

HMOHHU3AIHSI TOBEPXHOCTHOT'O CIIOS

JOCTPAUBAHUE KPUCTATUTUUECKON PEIIETKH HOHAMH K3 PacTBOpa

[Mpu monmydeHun SMynbcHW THIa "Maciio B BOje" B KadecTBe CTAaOWIM3aTOPOB HCIOJNB30BAHBI THIIPOXIOPUT
nojenuiamMmmonus. KakoB 3Hak 3apsna kamnensb?
1) MONMOXUTENBHBIN;
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2) oTpUIaTEeIbHEI;
3) HeT 3apsma

K kakoMy 37eKTpoay OyayT mepeMeniaTbesi MaKpOMOJIEKYJIbI Oeska B KUCIIO# cpere?
1) x xaroxny;

2) K aHOLY;

3) He OyayT mepemenaTbes

Ilpr cuHTE3e narekca MOJIMCTHUPONAa B KadyeCTBE CTAOMIM3aTOpa HWCIONB30BAM JOACIWICYIb(AT HATPUS
C12H2s0S03Na. Kakoii noH OyaeT noTeHIHaIONpeACIISONIIM?

I)Na*;

2)C12H250;

3)C12H250S03”

l'umpozons cynphuaa wmemabska (111) momyden mnpomyckanmeM wu30BITKa 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 MHIEIBL: 1) SAPO MHIEIIBL, 2)
MIOTEHITHANONPEACIISIONINE WOHBI, 3) MPOTUBOMOHBI OT YACTHUIIBI JO TPAHUIBI CKOJIBXKEHUSA, 4) MPOTHBOMOHEI
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 uzdbsitka AGNOs.
dopmyrna MULEIITBI 30151 UMeeT BUJ (YKa)KuTe MPaBUIIbHBIN 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 dJEKTPOKUHETHUECKUX ABIECHUSX?

IpaHMIly MEXIy aAcOpOLMOHHBIM U AN Y3MOHHBIM CIOSIMH ITPOTHBOMOHOB;

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

TpaHuILy, IO KOTOPOH poxoauT pa3psiB IDC mpu HaN0KEHUH BHEIIHETO JIEKTPUYECKOTO MOJIS;
rpaHuiy pasznena ¢as.

UYro takoe 1) anekrpodopes 2) anekTpoocMoc 3) MOTEHIHAT CeAMMEHTAIMH 4) TIOTEHIall TEYeHUs? a) TeueHHe
KHUJIKOCTH B KaIWILISIPE O] ISHCTBHEM JIEKTpHUECKOro nouist; 0) BosHukHOBeHue D/IC mpu oceJJaHNU YacTHIl; B)
JBIDKEHHE YaCTHILL AUCIEPCHOM (hasbl moJ 1efiCTBUEM 3IEKTPUUYECKOT0 10Jis; T') Bo3HHKHOBeHHe DJC npu TeueHnn
XKHUJIKOCTH Yepe3 KaluUIIpHO- TOPUCTOE TeNo. BriGepuTe npaBUIIbHBIN OTBET:

la; 26; 3B; 4r

1B; 2a; 30; 4r

10; 2r; 3a; 48

Kakoit Bug umeet ypasaenue I'eqpmrospia-CMOTyXOBCKOTO, CBA3BIBAIOIICE BENNYUHY (-TOTEHIMANIA U CKOPOCTh
anekTpodopesa (AmeKTpoocMoca)?

U= eg,cH
n
u=—"1

gg,cH
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Kak pacronaratoTcst B mpocTpaHCTBE POTUBOUOHKI o Teopuu [1ITepHa?

paccesiHbl B MPOCTPAHCTBE HA HEKOTOPOM PACCTOSHHUM OT TPaHUIlbI paznena (a3, o0pa3ys auddy3HbIi Cloi;
pacmooXeHbl BOIU3U TPaHMIIb pa3zena ¢a3, 00pasys IIOCKU KOHASHCATOP;

4acTh MPOTHBOMOHOB HAaXOIWTCS BOJIM3H TPaHUIIH pasfena (a3, o0pasys aJcopOIMOHHBIA CJIOW, YacTh paccesHa B
MPOCTPAHCTBE, 00pa3ys nuddy3HbINA CIOH MPOTUBOMOHOB

Uemy paBHa 3 peKTUBHAS TOMIIHNHA TUPPY3HOHHOTO CII0s?

PaCCTOSIHUIO, HA KOTOPOM MOTEHIHAT TUPPY3UOHHOTO CIIOS CHIKACTCS IO HYJIS,
PacCTOSHUIO, Ha KOTOPOM NOTeHIMal () Py3nOHHOTO CIIOSI CHUXKAETCS B 6 pas;
paccTosHUIO, Ha KOTOPOM NOTeHIHal AuPpy3nOHHOTO CIIOsl CHIKaeTcs B 2 pasa;
PacCTOSIHUIO, HA KOTOPOM TOTEHIHAI TU(PPY3UOHHOTO CIIOSI OCTAETCS TTOCTOSHHBIM

Kakoii moteH1Man Ha3pIBAIOT 3J€KTPOKUHETUIECKUM?

MOTEHIMAJ Ha TPaHuIe pa3zena ¢as;

MOTCHIIMAJI HAa 'PAaHUIIC CKOJIbKCHUSA,

MOTEHIIMAN Ha IPaHMIIe aIcOPOIHOHHOTO U TH((HY3HOHHOTO CIIOEB;

noteHnuan JI9C Ha pacCTOSHUM OT TPaHUILIE pa3zaena (a3, paBHOM 3¢ deKkTHBHON TommuHe AU Py3HOi YacTH
JOC.

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

1) Ca?;

2) Cl;

3) SO.%;

4) Na*.

[Touemy mpu Bo3pacTaHuU paaryca HOHOB, UMEIOIINUX OJUHAKOBBIN 3apsij, ycunupaercs cxxkarue 13C?
W3-32 YMEHBLICHUS TUAPATALld HOHOB;

13-3a BO3pacTaHMs AUIOJIBHOIO MOMEHTA UOHA;

13-3a yBEJIMYEHUs aJicOpOLMU HOHa;

13-32 YBEJIMYEHUS KPUCTATIOXUMUYECKOT0 pagryca HOHA

[Tpu xakux ycmoBusx Bo3moxkHa ctpykrypa JA2C no ['eapmromnpiry?
TIPU BBICOKOH KOHIICHTPAIIMU HHAUPPEPEHTHOTO 3JIEKTPOIIUTA;

0e3 100aBOK AIIEKTPOJINTA;

HEBO3MOXKHA HU TIPU KaKHX YCIOBHSAX

Kakotii anektponut Ha3pBaroT HHAUGGEPSHTHBIM?

OJIMH U3 MOHOB KOTOPOTO CIIOCOOCH JOCTPaNBaTh KPUCTAILUTHUECKYIO PEIIETKY arperaTa MUIICIUIBL,

HE COJIeprKalliii HOHOB, CTIOCOOHBIX JIOCTPAWBATh KPUCTATHUYECKYIO PEIIETKY arperara MUIIEIUTbl M H3MEHSTh
MOBEPXHOCTHBIH MOTEHIHAI Qo;

HE coJiepKalnii HoHOB, o0pa3yromux auddy3Hyro yacts 19C

Kaxotii anekTpoauT Ha3bIBarOT HenHAN(PPEepeHTHRIM?

coJiep>KaIliiii HOHBI, CIOCOOHBIE IOCTPAauBaTh KPUCTAJUIMIECKYIO PEIIETKY arperata MULeIUIbI;
coJieprKaIliii MOHBI, OTHOMMEHHBIE C IPOTHBOMOHAMH MHIIEIIIIBL;

HE COZIep KaIllUil HOHBI, CIIOCOOHBIE TOCTPaNBaTh KPUCTAUTMUECKYIO PELIETKY arperata MULeIUIbI;
HE COJIep KAl NOHBI, BXOASAIINX B MULIEILTY 30J15

Kakoii u3 noHoB o0agaetT HauOoIbIIeH crrocoOHOCThIO CxkuMaTh JIIC B 30116 MNO2, crabuin3zoBanHbiM KMNQO4?
1)Ba?*;

2)CI;

3)S04%;
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4) K

Kaxkoii 13 nepeuncieHHbIX HOHOB 00J1a/lacT HauMEHbIIel crocoOHocThIo cxxuMarh JIIC B 30me Agl,
crabunuzoBanHbIM AGNO3?

1) Na*;

2) Cl;

3) SO

4) Ca?

Kak wusmensercs sddexruBnas tonmmnaa aupdysnoit yacth JOC mnpu  yBeNWYEHWH KOHLCHTPALUH
nHANGGEPEHTHOTO AIIEKTPOIUTA B 00beMe BOAHOM (a3bl (MMOBBIIEHNH HOHHON CHIIBI)?

1) Bo3pacraer;

2) HE MCHSICTCS;

3) yMeHbI1aeTcs

Kaxkoe netictBue oka3sBaroT Ha JIOC unauddepeHTHRIE 2IEKTPOIUTHI?
MOBBIIIAIOT (- MMOTCHIIAAT,

HE U3MEHSIOT (- MOTeHIINAT,

YBEIMYUBAIOT MIOTEHIIMAI TPAHUIIB Pa3zena;

CHHXAIOT (- MOTEeHIIHAI

Jlatekc — 3T0

nByx({as3Has IBYXKOMIIOHEHTHAs CHCTEMa-IHUCIIEpCHsl TOTUMeEpa 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 KOMIONWAHBIE CHCTEMBI PUHIMIIHAIBHO arperaTHBHO HEYCTOWYHBBI, TIOTOMY YTO

00J1a1a10T U30BITKOM CBOOOHOM SHEPTHH;

XapaKTepU3YIOTCS BEICOKUM MOJIEKYJISIPHBIM CPOJICTBOM MEXKIY AUCTIEpCHOH (Da30if M TMCIIEPCUOHHON CPeaoii;
00pa3yloTcs B pe3yJibTaTe CaMONPOU3BOJIBHOTO JUCHIEPTUPOBAHUS

JInopmibHBIE KOJTOUIHbBIE CUCTEMbl IPUHINITHAIBHO arperaTUBHO YCTONYUBBI, IOTOMY UTO

00pasyroTcs B pe3ysibTaTe CaMOMPOU3BOJILHOTO JIUCIIEPTUPOBAHUS M XapaKTEPU3YIOTCS BEICOKUM MOJICKYJISIPHBIM
CPOACTBOM MEXIY AUCIIEPCHOM (Pa30ii U TUCTIEPCUOHHON CpeIoi;

00J1a1at0T U30BITKOM CBOOOHON 3HEPTHUH;

HMMEIOT TPEENIbHO BBHICOKYIO AUCTIEPCHOCTh

Ha moBepxHOCTH YacTHIl JUCTIEPCHON (ha3bl MOJUCTUPOJILHOTO JIATEKCA UMEETCS PAa3pEeKECHHBIN acOpOIOHHBIMH
cioii [TAB — naypara kanus (C11H23COOK). ArperaTuBHasi yCTOHYHMBOCTD JIaTeKca 00YCIIOBJICHA ACHCTBUEM
HOHHO-3JICKTPOCTATUYECKOr0 (DAaKTOpa YCTOMUNBOCTH;

THJIPATAIIMOHHOTO (HaKTOPa;

CTPYKTYpPHO-MEXaHU4ECKOTo (hakTopa

Ot kakux (h)akTOpOB 3aBUCUT KOHCTaHTA CKOPOCTHU ObICTpOi Koaryssiuu K
OT TEMIIEPATYPBI U BI3KOCTH CPEIBI;

OT TEMIIEpaTyphl U BpEMEHH KOaryJIsIHH;

OT BPEMEHHU KOAryJisluy U KOHIIEHTPAI[IH YaCTHIL

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

CKOPOCTH KOATyJISIIIUY TIepecTaeT 3aBUCETh OT Cy;

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

CTpaBeJIMBEI 002 YTBEPKICHUS

HOpOF KOoaryJjsiiu — 9TO HAaMMCHbIIAA KOHIICHTPAIUA JICKTPOJIUTA, IIPU KOTOpOﬁ
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CTaHOBMTCS] BO3MOKHOM KOAryJIsLysl, T.K. HIOTCHIUAIbHBIN Oapbep OTTaJKUBAaHUS CTAHOBUTCS] MEHBILIE SHEPIUU
TEIUIOBOI'O JIBI)KEHUS;

BCE CTOJKHOBEHUS YacTHUI] CTAHOBSTCA 3P PEKTUBHBIMHU;

crpaBeJIMBbI 002 YTBEPKICHHUS

Kakoe 13 onTu4ecKux sSBICHUH HEBO3MOXKHO B KOJUIOHTHO-TUCIIEPCHBIX CUCTEMaX?
U PAKIIKS CBETA,;

OTpaKCHUE CBETa OT MOBEPXHOCTH YACTHII,

MOTJIONICHHUE CBETa

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

Ta00 = T700

Ta00 > T700

Taoo < T700

Kakoe 13 nprBeaeHHBIX ONpeNeIeHH MyTHOCTH SIBISETCS] HENPABUIIBHBIM?

MYTHOCTb — 3TO BEJINUKMHA, 00paTHas TOJIIUHE CJIOSI, IPX KOTOPO MPOXOASIIHIA CBET 0CIa0IIsSeTCs B € pas;
MYTHOCTb — 3TO BEJIMYHMHA, YUCICHHO PaBHAs JIoTapu(My OTHOIIECHHSI MHTEHCUBHOCTH T IAIOIIET0 U MPOXOISIIETO
CBETa 4epe3 PacCeHBAIOLIYIO CPENyY;

MYTHOCTb — 3TO BEJIMYMHA, PaBHAsI HHTEHCHBHOCTH CBETA, PACCESHHOTO 110 BCEM HAIIPABIICHUSAM €IMHHLIEH 00beMa
CUCTEMBI IPH UHTEHCUBHOCTH T1aJAI0IIEro CBEeTa paBHOM 1.

CornacHo ypaBHEHHUIO Pasiest ”HHTEHCHBHOCTB PAacCEsTHHOTO CBETa BO3PACTAET MPSMO IPOHOPLIHOHAIBHO. ..
KyOy IraMeTpa 4acTuIl;

KBaapaTy AJIMHBI BOJIHBI [TAJar0IICT0 CBETA,

YHCIICHHOW KOHIIGHTPAIIUH YaCTHI

Il 6ok (3apaun) (IMK-1, ITK-2)
[ToBepXHOCTHOE HATsKEHHE OyTaHoNa ¢ KoHueHTpauueit 4,52-1074 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
u3MeHmIoch 03,4810/ M2 BBIYMCINTL MOBEPXHOCTHYIO AKTHBHOCTH CIIMPTa B JAaHHOM HHTEpBAJE
KOHILIEHTpalu.
14,5-107% T M/Monb
18,3107 Ik M/Momb

[ToBepXHOCTHOE HATSKEHHE BOAHBIX PAaCTBOPOB MACISHOM M BajiepuaHOBOW KHUCIOT mpu 35°C COOTBETCTBEHHO
pasao 58,5-10°% u 30,0-103 JIx/M?. KoHueHTpamuu pacTBOPOB KHUCJIOT OAMHAKOBEI M cocTapisior 4,0-107
KkMOJIB/M°. ONpeNenuTh MOBEPXHOCTHYIO aKTUBHOCTh KHCIOT, YCTAHOBHMTH, COOIFOJAETCS JM IPaBWiIo JIFOKIO-
Tpay0e, paccuuTaTh MOBEPXHOCTHYIO aKTUBHOCTH KalIPOHOBON KMCIJIOTHI TOM K€ KOHIIEHTPALH (O'HZO =72,75-10"
3 Jlx/m?).

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

[MA(macn.) = 3,56; [TA(Banep.) = 10,68; ITA(kamp.) = 32 [k -M/kmodb; § = 3,002;

I[Tonb3ysch SKCIEPUMEHTAIBHBIMHI JaHHBIMHU 110 aCOPOLMH CITUPTA HA MIOBEPXHOCTHU pa3jiela kX - T, J0Ka3aTh, UTO
JlaHHAs a[cOPOLMS TIOMYUHAETCS ypaBHeHuIo Jlenrmiopa. Berauciuts konctantsl (K u I'x) 9T0r0 ypasHeHus.
I'.=0,7 monb/M%; K=8-1072 1/MMoi1b

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

Kakum ocMOTHYECKHMM JaBJICHHUEM JIOJDKEH 00J1a1aTh KOJUIOMIHEIN PacTBOp 30JI0Ta C MACCOBOW KOHIIEHTpaIei 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 Ila
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Paccuutarh SIEKTPOKUHETHYECKUI moTeHmman vactui 307 Fe(OH)s mo maHHBIM 3ieKTpodopesa; BHEUIHSSA
pasrocts oteHmanos (U) paBaa 170 B, paccrosaue mexay anekrpogamu (L) 0,45 M, cMenienre rpaHuIlbl 30015 K
karony (a) cocraBmio 12 mm 3a 30 MmunyT. Temnepartypa onbita 298 K, BSI3KOCTh AUCTIEPCHOHHOM (BOIHON) Cpelibl
pasHa 8,94-107* I1a‘c ¥ OTHOCHTENIbHAS AUIIEKTPUYUECKAs IPOHMIIAEMOCTH 78,2,

30,8 MB

22,8 MB

Juta xoarymsian 10 e 305181 oamma cepedpa motpedoBanocs 4,5 mr 0,1 H. pacTBopa HuTparta 6apusi. OnpeaennTsh
MOPOT KOAryJISALUHU ICKTPOIUTA 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; wmm 1,5 mrz 1 M pactBopa KNOs. Onpenenure: a) moporu KoaryJsiiiié B Mmosb/1, 0) 3apsin
YaCTHIL 30JIs1, B) OTHOILIIEHHE KOATryJIUPYIOIIEH ClIOCOOHOCTH HOHOB.

1:15:250

1:20:350

Iloporn koarysianuu 3JIEKTPOIUTOB IJII HEKOTOPOTO THIPO30JIA PaBHBI: CNaNQ= 300 mmonw/n, CMgCI2 =125

MMOJIL/TL, CNa2804 = 1475 mmonv/n, = 0,17 mmonw/n. Kakoii 3apsia HECYT 4aCTHIIBI 30J1517

MOJOXKUTENbHBIN
OTpULIATEIbHBIN

Urto6s! BeI3BaTh Koarymsiwio 10 mz 3oms ruapokcuaa xenesa (I11), B kaxxnom ciydae motpeboBanocs NpuinTh: 7,6
mn 2 H. pactBopa NaCl, 11 mz 0,01 u. pactBopa Na;SOs u 13,5 mz 0,001 H. pacTBOpa 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)se]

HIOJIOKUTEIIBHBIN

OTpULIATENbHBIN

Uro0s! BBI3BaTh Koarymsimuio 10 amz rumaposons cyiabduma mbeiubsika (111), morpeboBanocs B KaXaoM 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
3apsiJ] IMEIOT YacTHIBI 305117 YeMy paBeH MOpOr KOaryJisiiuy KaXI0T0 JIEKTPOInTa?

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 30mst ruapokcuna xenesa (111) B kaxnom citydae Obuto go6asieno 1,05 ma 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);

Mopor koarymsiimu 0,01 M pactBopa K2CroO7 1o OTHOIIEHUIO K 30JF0 OKCHJAa alfOMUHHS paBeH 630 mmonv/a.
Ompenenure KOJIMYECTBO 3IEKTPOIINTA, He0OXoanMoe 11t koaryisiuun 10 s 3Toro 3071s.

6,3 cm®

12,4 cm®
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[Moporu Koarynsiyu 3JIEKTPOTUTOB s 3078 cynbduna mbibsika (111) paBabr: Cnact = 60 mmonw/z, C,vIgCIZ =1,44

mmonwv/n, C act, =0,1 mmonv/a, CNa2504 =29,3 mmonw/n. Onipeaenute 3apsia rpanyst 301 cynbbuaa Mpibska (111)

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 MJIk/M2, mmoTHOCTH Boasl p = 0,998 r/cm®, mucnepcuocts wactun D =
50 Mmxm L,
87,41 [Ix
125,3 JIx

PaccuuTaiiTe mOIHYIO MOBEPXHOCTHYIO SHEPTHUIO 5 T AMYJILCUH OeH30J1a B BOJe ¢ KOHIEHTpanuel 75 % (macc.) u
mucnepcHocThio D = 2 mMrm™ npu Temneparype 313 K. IlnotaocTs GeHszona npu 910l Temmepatype p = 0,858
r/cm®, moBepxHOCTHOE HaTsKeHHe o = 32,0 MJ[K/M%, TeMIepaTypHbIii KO3((HUIMEHT HOBEPXHOCTHOTO HATSKEHHS
oensona do/dT = — 0,13 mJLx/(M?-K).

3,81 JIx

5,62 Tk

Onpenennure ko3pdumment mudpdysun D u cpenneksanparnuneiii cxsur A gacTuib! ruaposons 3a Bpems T = 10

C, eciu paauyc yactusl I = 50 HM, Temneparypa omnbita 293 K, BA3KOCTb Cpeabl 7] = 10° Ma-c.

12,42 Mxm
9,26 MKM

Omnpenenure paanyc 4acTHIl THIPO30JIs 30JI0Ta, €CIM MOCIE YCTaHOBIEHHS IU(Qy3HOHHO-CETUMEHTAIIMOHHOTO
paBroBecwus mpu 293 K Ha BbicoTe h = 8,56 ¢M KOHIIEHTpAIHsI YaCTHIl U3MEHACTCS B e pa3. ILI0THOCTH 30710Ta p =

19,3 r/cm®, mnoTHOCTH BOBI P, =10 r/eMe.

3,98 um
6,32 Hm

IToTok cBeTa ¢ JUTHHOM BOJMHBI A = 528 HM, mpoxoxas 4epe3 smyibeuio CCls B Boge Tommunoit cinost | = 5 com,
oclabJIsieTCsl B pe3yJibTaTe CBETOpPACCEsIHUS B JiBa pasa. PaccuuTaiite paguyc 4acTUIl AUCIIEPCHOM (Dasbl, eciiu ee

, = 1,460, Boger N, = 1,333. Ceer
paccenBaeTCcsl B COOTBETCTBHM C ypaBHEHHEM Paniest u ocnabnsetcs no 3akony byrepa — Jlambepra — bepa.

25,6 HM
22,3 HM

oonemuoe conepsxanue C, = 0,8 %, mokasarens mpenomienus CCls N
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IIpumep 6ureToB A5 dk3aMena no gucunminne «Komnonanas xumus» (IIK-1, OIIK-2)
6 cemecTp

BUJIET Ne 1
1. OcHoBHBIC 3ama4yd KOJUIOWAHOW XMMUHM. KoJuuecTBeHHass XapaKTEPUCTHKA JHCIEPCHBIX CHCTEM.
Knaccudukarus mo pazmepy 4acTull (TUCTIEPCHOCTH).
2. Peomornueckuie cBOCTBa CBOOOMHOAUCIIEPCHBIX CHCTEM. Y paBHeHHS HploTOHA 1 DHHINTEHHA.
3. YtoOsbI BbI3BaTh Koarysimio 10 mz 30515 ruapokcuaa xesesa (I11), B kaxmaoM cirydae moTpeOoBasoCh 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. Knaccudukanust AUCHEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHMIO (ha3, 10 B3aMMOIEHCTBUIO MEKAY YaCTHLAMH
TUCTIEPCHOM (ha3, 10 CTETICHH B3aNMOACHCTBHUS AUCTICPCHOM (ha3bl C TUCTIEPCHOM CPEIOi.
2. Kunertnka 6bicTpoii koaryssiuuu. Teopus CMOITYXOBCKOTO.
3. BiusAHue KOHIEHTpalMM, TEMIEpaTyphl M 3JEKTPOJIUTOB Ha 3acTyJHEBaHHeE jkelaruHa. [louemy cTynmHu —
AIACTUYHEIE, & TeTTH — XPYTIKHUe?

BUUIET Ne3
1. OGmas xapakTepuCTHKa KOJUIOUJHBIX CUCTEM U METOJIBI UX TIOITyUCHHS.
2 O6pazoBanue TMO(GOOHBIX TUCTIEPCHBIX CHCTEM IIPH AUCIICPTHPOBAHHM; MTPOLECCHI AUCTIEPIrUPOBAHUS B IPUPOJIE
U TEXHUKE.
3. KakoB MexaHW3M CTa0WIM3alliU SMYIBCUI MOBEPXHOCTHO-aKTUBHBIMU BelecTBamMu? Pazbepure Ha mpumepe
SMYJbCUI TUTA M/B B MIPUCYTCTBHU 3MYJIbIaTopa ojieara HaTPHSI.

BUJIET Ne4
1. TIoBepXHOCTHOE HATSDKCHHE OJHOKOMIIOHCHTHBIX IKHIKOCTeH. JIMCIepCHOHHBIE H HEIUCICPCHOHHBIC
B3auMoelcTBYs. PaboTa Kore3uu.
2. Crabunuzanus sMyJbcuii U oopamienue ¢a3. [Ipuniun nogdopa smyibratopoB. KoanecueHuus.
3. Kakoe sBieHue Ha3bIBaeTCs TUKCOTponuel? B Kakux KOJUIOMIHBIX cCHCTeMax OHO HaOmomaercs? Ilpu kakux
ycnoBusix?

BUJIET Neb
1. Ctpoenune Munesuisl rTuapoQoOHOro 304. BinsHue KOHLEHTpauuy 1 Npupoasl dekTponuTa (MeauddepeHTHbIe
1 HenHAn(QEpEeHTHBIE AIEKTPOIUTHI) Ha BETMYMHY U 3HAK 3apsAa KOJUIOMIHBIX YACTHII.
2. MeTop! M3MepeHns OBEPXHOCTHOTO HATSKEHUS U CBOOOIHOM MOBEPXHOCTHOW SHEPTHH TBEPJIBIX TEIl.
3. [NosicauTe MEXaHW3M cONFOOMIM3auu. [ 1e B IPaKTHKE HCIIONB3YIOT 3TO SBJICHUE?

BUJIET Ne6
1. 3aBHUCHUMOCTb MOBEPXHOCTHOTO HATSDKEHMsI BOJHBIX pacTBOpoB oT KoHuUeHTpauuu [IAB. IloBepxHocTHas
aKTUBHOCTb. YpaBHeHue Lllumikorckoro. IIpaBuna Jrokmo-Tpayoe.
2. CeguMeHTAIIMOHHAS U arperaTUBHAS YCTOUYUBOCTH IUCIIEPCHBIX CUCTEM.
3. Hamumwure dopmyiry MHIEIUTBI 305 Woauaa cepedpa, MOIYYSHHOTO MPH B3aUMOJCHCTBHH pa30aBIIEHHOTO
pacTBopa Woauaa Kanus 1 u30bITKa HUTparta cepedbpa. Kakos 3apsin Oyaer nMmers rpanyna?

BUJIET Ne7
1. Bnusnue unauddepeHTHBIX M HEMHAU(PQPEPSHTHBIX BIIEKTPOJUTOB HA 3JIEKTPOKUHETUYECKUH ITOTEHIHMAI.
Ctpoenune MULEIT THAPOPOOHBIX 30JIEH.
2. ®aKTOpHI arperaTiBHON yCTONYNBOCTH JUCTIEPCHBIX CHCTEM.
3. Harmmmmmare ¢opmMyny MHUIEUTBI 3051 OpoMuia cepedpa, MOIY4YeHHOTO TPU B3aMMOJIEHCTBUU pa30aBlIEHHOTO
pacTBopa HUTpaTa cepedpa n30bITKOM Opomuaa 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 Woauma cepedpa nonyueH modasnenuem k 20 vz 0,01 H pacTBopa Honuaa kamus, 28 ma 0,005 H pacTBopa
HUTpara cepebpa. Hamummre dopmMyny MUIEIUIBI TOIXYYEHHOTO 30111 M ONpPENENUTe HANpaBICHUE IBIKEHUS
TpaHyJIBl 30718 Hoanuaa cepebpa mpu IeKTpodopese.

BUJIET Ne9
1. OOpasoBanue JUOPOOHBIX JHUCIEPCHBIX CHUCTEM TIPU JTUCIICPTUPOBAHUH; KOHACHCUPOBaHUH. [Ipumepsl.
CTpoeHre MUTEIUTBI KOJJIOWTHOW YaCTHIIb.
2. CTpyKTypHO-MeXaHHUeCKu 6aprep o PeOunmepy - kak GpakTop yCTOHYMBOCTH TUCTIEPCHBIX CHCTEM.
3. Hamumwmre ypaBHEHUsI peakiuii, BRIPAXKAIONIUX MPOLECCHI, MPOUCXOISIIINE TIPH TOJIYICHUU 301 TUAPOKCHIA
xkenesa (1) merogom ruaponmsa. M3o00pa3nute cTpoeHNE MHUTIEIUIBI TAHHOTO 30J151.

BUJIET NelO
1. MeToap! nosry4eHus: ¥ OYUCTKH AUCTIEPCHBIX crcTeM. [loiaydeHue 3051eil MeTo0M MenTH3auy.
2. MonexynsipHO-KHHETUYEeCKHE CBOMNCTBA KOJUIOMTHBIX CHCTEM.
3. 3omp Opommza cepebpa momydeH peakiueil qovtHoro oomena 20 iz 0,005 H pactBopa HuTpata cepebpa u 20
mn 0,0025 H pactBopa OpoMuaa kamus. Hamummre (GopMysly MHIEIUIBI IOJIYYCHHOTO 30J151 M OIPEACIHUTE
HaIpaBJIeHUE IBMKCHUS IpaHyJ/Ibl OpoMuia cepedpa mpu 3aeKTpodopese.

BUJIET Nell
1. Mutiemoo6pa3oBaHue B BOAHBIX U HEBOAHBIX cpeax. TepMoanHaMuKa MULEI000pa30BaHUsl.
2. CtpykTypooOpa3oBaHue B AUCTIEPCHBIX cucTeMaX. OCHOBHBIC TUIIBI CTPYKTYD.
3. Kak pacmosioaTcs OpOTH KOaryJsisiiuu B me-ox6/1 B psimy pactBopos coieir NaCl, AlICls, Na;S04, NaH2P0s st
30151 ruapokcua xxenesa (111), momydennoro Meromom ruaposu3za? Jlaite mosicHeHuUsI.

BUJIET Nel2
1. DIEKTPOKUHETUYECKUE SIBIICHUS. DIIEKTPO(Ope3 U EKTPOOCMOC.
2. Cenqumenranus. CeIMMEHTAIIMOHHBIN aHAU3 cycrieH3ui. Y paBHenue CTokca-DHINTEHHA.
3. Jlau 3056 ruapokcuaa xeseza (1) u 30 cynbduaa cypemsr (1), st koarymsiuu 3TUX 30J1ei MPUMEHUITH
pacTBOPhI OJIMHAKOBOW HOpMasbHOM KOHIeHTpanuu cieayronmx cojieid: Ca(NOs),, AlCIs, NaxS0s 1 Ka[Fe(CN)eg].
Kaxoro pactBopa notpe©oBasioch s KOAryJISIIMK KaX/I0TO U3 30JIeil HauMeHbIlee U HanOoJbIlee KOJINIeCTBO?

BUJIET Nel3
1. Ilensr. Ilonydyenne u crpoeHune. Y croMunBocTh ieH. OCHOBHBIE TPUMEHEHUSI.
2. Teopusi yCTOMYMBOCTH W KOATYJISLUK THIPOPOOHBIX KOJUIOUIOB PACTBOPAMH JIEKTPOJIUTOB.
3. Kak pacronoxxaTtcst MOpoTd KOAryisiluu B me-9keé/1 B psay pactBopoB coneit AlCls, MgS0s, NaH2P0s mst
OTPHLATEIHHO 3apsHKEHHOT0 30511 JUOKcHAa KpeMHus? JlaiiTe noscHeHusI.

BUJIET Nel4
1. Inddy3us B koutonHbIX crcteMax. CBs3b koddduinenta nuddy3nuu ¢ pa3mMepoM 4acTHIl.
2. Omynbeun. Knaccudukanms amMynnbcuit. MeToJisl onpeenieHus Tiia sMyiabcuidi. OCHOBHbIC IPUMEHEHUSL.
3. 3oy OpoMuza cepeOpa NmoaydeH peakuuen apoiHoro 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
00JIBIINI TOPOT KOATYJISIIIAY JJIS TIOJIYYSHHOT'O 301517

BUJIET Nel5
1. Ansposonu. Kitaccudukarus. DinekTpudeckue CBOWCTBa adpososneid. [IpakTruueckoe ncnoiap30BaHue.
2. KonnvecTBeHHbIE XapaKTEPUCTUKK JTUCTIEPCHOCTH: TUCIIEPCHOCTD, PAIMyC KPUBU3HBI, YJEIbHAs MOBEPXHOCTb.
[NonsiTre o MMOGUIBHBIX 1 IHOPOOHBIX TUCTIEPCHBIX CHCTEMAX.
3. UtoOsI BbI3BaTh Koaryisiimio 10 amz 301 ruapokenaa xenesa (I11), 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]. Onpenenure
3HAK 3apsiJia YaCcTHI] 30J11 U BEIYUCIIUTE MOPOT KOATYJISIHU KAXKJOTO 3JICKTPOJIHTA.
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BUJIET Nel6
1. Tepmomuunamuka amcopOumu. BeiBon ypaBHeHusi ['n00ca. IloBepXHOCTHO-aKTHBHBIE W IIOBEPXHOCTHO-
MHAKTUBHBIC BEIICCTBA.
2. Knaccudukanus u metoap! nonydenus reneit. [Ipusenure npumepst. CTyaHu.
3. [oporu Koaryyisiuu 3IEKTPOIUTOB JJIsi HEKOTOPOro THAPo30is paBHBL: C nanos = 300 mmonv/n, 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 KOJUIOWAOB. SIBIeHUE aHOMABHOW BA3KOCTH PacTBOPOB
BBICOKOIIOJIIMEPOB, YeM OHO BBI3BaHO?
2. CeauMeHTaIMOHHO-TM (B GY3MOHHOE PaBHOBECHUE, OTIPEIeIICHHE YHCia ABOTraapo.
3. BnusiHue KOHLIEHTpauuu, TeMIepaTypbl M 3JEKTPOJMTOB Ha 3acTyAHEBaHHE kemaTwHa. llouemy cTyaHHm —
3NIACTUYHBIE, a TN — XPYyNKHe?

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

addekra.

2. OcoOEHHOCTH ONITHYECKMX CBONCTB AMCIEPCHBIX crcTeM. ONTHYECKHE METO/Ibl aHAIH3a JUCTICPCHOCTH.
3. OObsicHATEe MexaHW3M HaOyXaHHs W pacTBOPCHHUsS IOJUMEpPOB Ha MpuMmepe Kaydyka. UYro Takoe
M30UPaTENBHOCTD Mpoliecca Ha0yxaHus?

BUJIET Nel9
1. Teopus ycroitanBocTr 1 Koarysauu komwronnoB (I'.dpeiimqmmxa, [.Mromnepa, Teopust 1JIDO).
2. Tonkue MIeHKU: MIEHHBIE U AMYJIbcHOHHBIE. [Iprupoia yecTONYHBOCTH.
3. Hanmmwure dopmyny munennsl cynbdara Oapus, MOTYHYEHHOTO CIMBAHHEM OJMHAKOBOTO 00OBbEMa CHIIBHO
pa30aBIEHHOTO pacTBOpa XJIOpUa Oapus U MeHee pa30aBIeHHOTO PacTBOpPa CEPHON KHCIOTHI.

9. YueOHO-MeTOAMYECKOE U HH(POPMANMOHHOE 00ecniedyeHne THCHHIIIHHBI (MOLYJIs)

KomnbrotepHsiit kiacc, AocTyn K ceTd MHTepHEeT (BO BpeMsi caMOCTOSITENbHOM paboThl), OPrTEXHUKA,
aJIeKTpoHHast 0a3a gaHHbIX Oubmuorekn COI'Y, JeKUMOHHBIE ayIUTOPHM; KAaOMHET, OCHAIllEHHBIN
WHTEPAKTUBHOMN JOCKOH, TPOEKTOPOM.
Jlureparypa
a) OCHOBHasi JIMTepaTypa:

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

2. Kykymkuna WM. Komnomanas xumusa. / WM. Kykymkuna, A.JO. MutpodanoB. — Kemeposo:
KemepoBckuit rocynapctBennblii yausepeutet, 2010. — 216 c. — PexxuMm pocTymna: mo moanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :
3JIEKTPOHHBIM.

3. Epmos l0.A. Konmnonnnas xumus. Ousnueckasi XMMHUsL TUCTIEPCHBIX CUCTEM: YUEOHMK JJIS CTYACHTOB
yupexaeHui Boicil. mpod. oopazoBanus / Epmos FO.A. — Mocksa — ['DOTAP-Menua, 2013. — 352 c.
— ISBN 978-5-9704-2428-5/ -Tekcrt: snexrponnsiii / IbC «KoHcynbranT cTynmeHtay. [caiit]. URL
https://www.studtntlibrary.ru.

4. Komnmonanass xumusi. /| H. ®@pannesa, E. Pomanenko, FO. besruna, E. BonocoBa; Munucrepcto
cenbckoro xo3siictBa Poccniickont @enepanuu, PI'bOY BIIO «CtaBoponosbCcKuil rocy1apCTBEHHBII
arpapubiii yauBepcutet». — CraBpomnons: [laparpad, 2012. — 52 c. : wr., Tabn., cxem. — Pexum
noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=277427. — bubnuorp. B
KH. — TeKCT : 3JIEKTPOHHBIN.
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http://www.academia-moscow.ru/authors/?id=499
http://www.academia-moscow.ru/authors/?id=598
http://biblioclub.ru/index.php?page=book&id=232755
https://www.studtntlibrary.ru/
http://biblioclub.ru/index.php?page=book&id=277427

5. Kykymkuna WM. Komnomanas xumus. / M.M. Kykymxuna, A.}O. Murpodanos. — 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 0.10. Komtonanas xumus: yaeOHUK U MPAKTUKYM JIJIsl aKaJIEMAYECKOro OakanaBpuara /
IO. 10O. I'aBponckas, B. H. Ilak. — Mocksa: U3parensctBo 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 u 3amauyHuk 1o kosutouaHou xummu. // Ilox pen. mpod. B.B.Hazapoma, M.: UKI]
«Axagemkauray, 2010.
9. JIwbuenko C.H. MunemnobpazoBanue a pactBopax [TAB. Comobunuzanus: ydeOHoe mocobue /
C.H.JIrouenko. — PoctroB u//1: FODY, 2019. — 116 c. — IBSN 978-5-9275-3320-6. — TekcT: 3meKTPOHHBII
/I OBC «KoucynbTanT cTynenrta»: [cait]. URL: https://www.studtntlibrary.ru.
10. Bensies A.Il. ®@usmueckas u kowtouaHas xumus: yueOHuk / A.Il.benses, B.M.Kyuyk; non 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. Bemonyxop C.JI. ®usndeckas ¥ KOJUIOMIHAS XUMUS. 3aqa4ud W yIpaXHEHHs: ydeOHOe rmocobue /
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. — Tekcrt: anekrponnsiii / IbC «KoHcynbranT
crynmenrtay: [caiit]. — URL: https://www.studentlibrary.ru
12. Jlapuukuna H.M. ®usumyeckas u KoutouaHas xumusa. [IpakTukym: yueOHOe mocobue [
H.N.Jlapuukuna, A.B.Kagumosa. — 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 kommougHoit xumuu: IloBepXHOCTHBIE SBIEHHSI U IMCIEPCHBIE CUCTEMBI. M.
«AnbsHCe». 2006.

B) UHTEpHET-pecypehbl
Oo6ecrieyueH T0CTYI K COBPEMEHHBIM MPOGECCHOHANBHBIM 0a3aM JTaHHBIX, HH()OPMAIMOHHBIM CIIPABOYHBIM
Y TIOUCKOBBIM cuctemam (bubmmotexa COI'Y):
o DJIeKTPOHHAs 0MbauoTeKka Tucceprannii m apropedeparoB PI'b (OB/1 PI'b)
Tpebyercs peructpanus B oudimmorexe COI'Y
IbC «YuuBepcurerckas 6udanoreka ONLINE»
Tpebyercs perucrpanus B oudnmnorexe COI'Y

° IbC «HayuyHas dJjieKTpoHHAas 0udanoreka eLibrary.ru»
CamocTosTenbHast perucTpaIys Ha cainTe
° IBC «KoHCYILTAHT cTYAeHTa» CTyaeH4Yeckas 2JeKTPOHHAsA 0M0IM0TeKA 0 MEIUIIMHCKOMY U

(dhapManeBTHYECKOMY 00PA30BAHUIO, 2 TAKIKE M0 €CTECTBEHHBIM U TOYHBIM HAYKAM B I1eJIOM
Tpebyercs peructpauus B oudanoreke COI'Y

o IBC «lOpaiiT» — o0pa3oBaTeabHas cpeia, BKIKYAKNIAS BUPTYAIbHbINH YHTAJLHBIH 3aJ1
Y4eOHHUKOB M Y4eOHbIX IOCO0UIi 0T ABTOPOB M3 BeIVIINX BY30B Poccun 1o BceM HanmpaBJeHUsIM H
CHEeHATBHOCTAM
Tpebyercs peructpauus B oudanoreke COI'Y

. SpringerCustomerServiceCenterGmbH (6a3a manHbIX, coepikarine IeKTPOHHbIC H3IaHUS
n3natenbcTBa SpringerNature 3a nmepuog 2011 — 2017 rr. (MOTHOTEKCTOBAsA KOJJIEKITUS B KomudecTse 46 332
KHUT)
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http://biblioclub.ru/index.php?page=book&id=232755
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https://www.studtntlibrary.ru/
https://www.studentlibrary.ru/
https://www.studtntlibrary.ru/
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https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.springer.com/

PeROMeHIlyeMbIe HHTEPHET-aJApeca Mo XuMHM:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/.

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

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 JJ15l OCBOCHHS TUCHUIINHBI:

naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
porpaMMHOE oOecIieueH e s pelaKTHPOBaHUs XuMudeckux hopmyn IsisDraw (cu. cnucox nuoice).
Peectp nporpammuoro 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 Yuyer.
TumoBast KOHQHUTrypanus 8 cereBasi 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 IIporpamMmMHuoe 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:00mKeT. NeCL1/76 01.03.2017t. «makcuMyMm-codT» (0eccpovHO)
23, OducHas cuctema LibreOffice JIunensuss GNU/GPLcBo6oiHOE TIpOrpaMmMHOe

obecmneuenne (6eccpouHo)
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http://www.hyle.org/journal/concept.htm
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

ABTOMaTI/I3I/IpOBaHHa$I CHCTEMaA

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

24, «Ymupasnenne —/lekanat bPCy» nporpammsl st O9BM Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma anst 3BM «bank Bomipocos st | Pazpabotka COI'Y CBHAeTensCTBO 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 mo 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 «Hayunas snektpoHHas Oubnmoreka | 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 crymenrta» | http://www.studentlibrary.ru
Crynendeckas d1eKTpoHHas Oubnmoteka mo | Tpedyercs peructpanus B onbmmorexke COI'Y
36 MEIWIIMHCKOMY H  (apMareBTHIECKOMY
00pa30BaHMIO, a TAKXKE M0 €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 Y4eOHUKOB M Y4eOHBIX MOCOOW OT aBTOPOB
U3 BeaymMx By30B Poccum 1O BceM
HAIMpPaBJICHUSIM U CIIEIIATBHOCTSIM.
CiscoWebex- Cucrema nposenenust | OO0 AiicrexgoroBop Ne J183-2020 ot 10.08.2020-
38
BEOMHAPOB. 10.08.2021r
DIRECTUMRX- Cucrema anexkrpoHHoro | OOO I'anakruka UT morosop Ne 120320/11/A ot
39
JIOKYMEHT0000pOoTa 16.03.2020
40 Yenyru cBs3M (IOCTYIT K CETH UHTEPHET) 000 Ankom Ne AL-0044 ot 31.01.2020r -31.01.2021r
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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
Torosop 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 12.092017m-11.03.2018 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 o0ecnedeHne JUCIUIINHBI (MOLYJIs1)

YueOHble ayauTOpUH A5 TNpPOBedeHUs] 3aHATHI JIEKIIMOHHOrO THIIA,
CEeMHMHAPCKOr0 THNA, [PYNNOBBIX M HHIAMBUAYAJIbHBIX KOHCYJbTALMIA,
TeKyllero KOHTPOJAST W  NPOMEXKYTOYHOIl  aTTecTallMd, a  TaKKe
CaMOCTOSITeJIbHOH PadoThl 00y4YAIOLIUXCSI: TPENOAaBaTeNbCKUI CTOJ, CTYyI,
CTOJBI U CTYJBS [T o0y4aromuxcs, kadeapa, KiaccHas JOCKa.

O6opynoBanue: MutepaktuBHas gocka Smart Board — 1 mr.; Pabouast cranmus
RU Ergo Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mT.
[IpoexknnonHOe MymbTUMEAWHHOE 00OpyIOBaHWE (MyIBTUMEIUHHBIN MPOEKTOP
Optoma Dx 327 ¢ nmoronounsiM kperiennemM-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

ITporpammuoe obecmeuyenue: 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 obecriedyeHUe st
penaktupoBanus xumuueckux popmyi Isis Draw (beccpounoe I10); Koncysbrant
mmoc; CucremMa TIOMCKAa TEKCTOBBIX 3aMMCTBOBaHHH «AHTHIUIaruaT.BY3y;
[porpamma mns 3BM «bank BompocoB it KOHTpoisi 3HaHui»; [apant; Cisco
Webex; IeMOHCTpaIMOHHBIE M YIeOHO-HATIISAHBIC TOCOOHS (BUICOPE3CHTAIHS).

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

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

JlaGopaTopusi O0ueii, ¢puznyeckoii 1 KOJIOMIHOM XUMMH JJsl NPOBeAEeHUS
3aHATHH CEMHMHAPCKOrO THIA, Ja0OpPaTOPHBIX 3aHATHH, KypcOBOIo
NPOeKTHPOBAHMA  (BBINMOJHEHHA KYPCOBBIX paloT), TIpyNmoBbIX H
HHIMBUIYAJIBHBIX KOHCYJbTAIMHA, a4 TAaK/Ke CaMOCTOSAITEJIbHOI pPadoThI
o0yvyaroumuxcs:

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

nabopaTopHBIE CTOJIBI, KIIACCHAS JOCKA.

Ob6opynoBanue: MyInbTUMEAMUHBIA TPOCKTOp € SKpaHoM (MynbTUMeTUHBINA
npoextop OPTOMA projector DX32, ¢ HOTOI0YHBIM KpeMJIeHHEM U Ha0. kabenei
— 1 mr. Kommerotep m/xomir. kiacca Pentium 4-506 Foxconn 915 GL7MH-S 512
Mb O3VY+/knaBuat — lmIT. ¢ IporpaMMHBIM 00ECTICUEHHEM, BBIXOJIOM B CETh
WHTepHeT U 10CTyNOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CpeLy
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 TecTHpOBaHHUS
Sunrav  WEB Class (beccpounoe I[10); IIporpammuoe obOecriedeHue s
penaktupoBanus xumuueckux Gpopmyi Isis Draw (Beccpounoe I110); Koncynbrant
mioc; CucremMa MOUCKAa TEKCTOBBIX 3aMMCTBOBaHMH «AHTHIIarnat BY3y;
[porpamma ms 3BM «baHk BompocoB [uis KOHTpouisi 3HaHui»; [apant; Cisco
Webex; neMOHCTpalMOHHbBIE 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 mwt. 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 Ocetust —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
padoThI 00yJaAIOIIMXCSI:

MPeToAaBaTeIbCKUI CTOMN, CTYJ, CTOJBI W CTYJbS As oOydaromuxcs, Kadempa,
KJIacCcHasl TOCKa.

Ob6opynoBanue: KommbioTepsl Ijisi KOMIIBIOTEPHOTO Kiacca B KOMIUIEKTE - C
MPOrpaMMHBIM OOECIIedeHHeM, BBIXOJIOM B CeTb VIHTEpHET W [JOCTYIOM B
JNEKTPOHHYIO WH(pOpPMAIMOHHO-00pa3oBarenbHylo cpeny COI'Y; wuCTOYHHKH
OecniepeboitHoro nmutanus, Ippon, kommyrarop s kiacca D-Link DGS-10240,
UHTepaKTUBHAs pocka 787°(1702070/15112/11344/2+ mpoextop Beno MXS503. ¢
MPOrpaMMHBIM OOCCIICYCHHEM, BBIXOJOM B CeThb VIHTEpHET M JOCTYIOM B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-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 I1O); IIporpammuoe oOecredeHue st
pemaxktupoBanus xummdeckux Gopmyn Isis Draw (beccpounoe 110); KoncymnpranT
mroc; CHcTremMa TIOMCKa TEKCTOBBIX 3aMMCTBOBaHMH «AHTHIIarmatr BY3y;
[porpamma ms 3BM «baHk BompocoB [t KOHTpoJisi 3HaHuii»; [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 3JIEKTPOHHYIO HH()OPMAITMOHHO-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; Koncynstant miioc; I'apant; Cisco Webex;
OBbC"Yuusepcurerckas oubnmoreka ONLINE" https://biblioclub.ru

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

9BC «Opaiim» www.biblio-online.ru

Poccuiickas Oepnepauus,
362025, PecrryGnuka
Cesepnas Ocerust —AnaHus,
ropox Binanukaskas,

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

Pa3paborunk:

Yuropnna T.M., xaHaunaT XUMHYECKMX HayK, JOLEHT Kadenpsl opraHudeckoid xumuu Cepepo-

OceruHckoro rocynapctBeHHoro yHuBepcutera umeHu Kocta JleBanoBuua Xeraryposa (OI'BOY BO

«COI'Y»).

ITporpamma oo0peHa Ha 3acefaHuu Kadeapbl OpraHMuECKOW XUMUU
ot «l1» mapra 2021 r., mpotokoin Ne 7.
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11. JIuct 00HOBIeHNS/AKTyaAIN3ALUA

[Iporpamma axkTyaiu3upoBaHa B CBA3M C NpUKa3oM MUHHCTEpCTBA HAyKH U BBICIIETO
obOpazoBanus Poccuiickoit @enepanuu ot 26 HOs10pst 2020 1. Ne 1456 (3apeructpupoBan MUHHCTEPCTBOM
toctuninu Poccuiickoit @eneparuu 27 mast 2021 1., Ne 63650) «O BHeceHUM M3MEHEHUN B (penepanbHbie
rocy/1apCTBEHHbIE 00Pa30BaTEIbHbIE CTAHAAPTHI BHICILIETO 00Pa30BaHUSY.

1. 3aMEHUTh CTPOKY B II. 3.2

besomnacHocTh
JKU3HEIEATEIBbHOCTHA

YK-8. Cnocoben co3maBaTh W MOJAEPKUBATh B TMOBCEIHEBHOW XH3HH U B
npodeccnoHaNbHOM 1eATeNbHOCTH 0€30I1aCHbIE YCIOBUS KUZHEACATEIIbHOCTU
JUISL COXPAHEHHS MPUPOIHOU Cpellbl, 00ECICUCHHsS] YCTOWYMBOTO PAa3BUTHS
o0miecTBa, B TOM YHCJIE€ NpU Yrpo3e U BO3HHUKHOBEHMH YpE3BbIYAWHBIX
CUTyalluii ¥ BOCHHBIX KOH(JINKTOB

2. 3aMeHUTH CTPOKY B 1. 3.3

dusnko-
MaTeMarudeckas v
KOMHI)IOTepHaFI
rpaMOTHOCTb MPHU
pELICHNH 33/1a4
npodeCcCuOHAITBHON
NIeATEIIbHOCTH

OIIK-4 CnocobeH IIaHUpOBaTh PAOOTHl XHMHYECKOW HAMPaBICHHOCTH,
oOpabaTbiBaTh ¥  MHTEPIPETHPOBATH  IOJYYCHHBIC  pPE3yJbTaThl  C
WCIOJIb30BAHNEM TEOPETUYCCKHUX 3HAHUN M MPAKTUICCKUX HABBIKOB PEIICHHUS
MaTeMaTHYECKUX U QU3NICCKUX 3a/1a4

OIIK-5 CnocobeH mnOHMMaTh  NPUHIUIBI  pabOThl  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJIOTUI M HCIONB30BaTh MX Ui pEIICHHS 3a1ad
pohecCHOHABHOM IEATEIIBHOCTH

BHeceHHbIC M3MEHEHHsSI PACCMOTPEHBI M YTBEPXKICHBI HA 3acelaHuu KadelIpbl OpraHHYeCKOu
xumun oT «03» utons 2021 r., mpotokosa Ne 9.

OnoOpeHbl Ha 3aceJaHUM COoBeTa (PaKylIbTeTa XUMHH, OUOJIOTUHA U OUOTEXHOJIOTUU OT «24» UIOHS
2021 r., mpotokoi Ne 11/20-21.
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