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[Iporpamma cocraBieHa B COOTBETCTBUU ¢ DenepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
no HanpasieHuto 04.03.01 Xumusa (ypoBeHb OakajgaBpuaTa), YTBEPKJICHHBIM IPUKa30M MHHHCTEpCTBA
obOpaszoBanusi u Hayku Poccuiickoit ®enepanuu ot 17 urons 2017 roga Ne671; npuxazom MunuctepcTa
HayKd W BbIciero oopazoBanusi Poccuiickoit @enepanun ot 26 HosOps 2020 r. Ne 1456 (3apeructpupoBaH
MunuctepctBoM toctuiiuu Poccuiickoit @enepanun 27 mas 2021 r., Ne 63650) «O BHeceHUM M3MEHEHUH B
denepanbHble TOCYIapCTBEHHBbIE 00pa30BaTENIbHbIE CTAHIAPTHI BHICIIEIO O00pa30BaHUA»; YYEOHBIM IUIAHOM
NOAroTOBKM OakanaBpa mo Hampasienuto 04.03.01 Xumus, yrBepxkaeHHbIM YdenbiM coBetoM @I'BOY BO
«COI'Y» npotokoin Ne 9, ot 28.03.2024 .

CocraBuTenb: K.X.H., 1oneHT ITimmea A.T.

Pabouas npocpamma oucyuniunvl npumnsma 6 cocmase OCHOBHOU NPODeCcCUOHATbHOU 00paA308amMelbHOl
npozpammul peuternuem yuenozo cogema (npomoxon Ne 9 om 28.03.2024 2.).



1. CTpykrypa, n 0011asi TPY10€MKOCTH AU CHHUILIMHBI.
OO0111ast TpyI0eMKOCTb AUCHUILTHHBI COCTABISACT 4 3aueTHbIe eauHuIb! (144 vaca).

Ounas dhopma 00yUeHHS

Kypc 3
Cemectp 5
Jlexun 36
IIpakTnueckue -

(cemmuHapcku
e)
3aHATHS
JlabGoparopHsbie 3aHATHS 54
KoHncynprauuu
Htoro ayauTopHBIX 3aHITHH 90
CamocTosTenbHas padoTa 18
KonTpons 36
9K3aMEH +
3auer -
OO0111e€e KOJIUYECTBO YacoB 144

2. llean ocBOeHMS AW CHUILIHHBI

B coorBerctBuum ¢ ®epepanbHbIM TOCYIApCTBEHHBIM 00pa30BaTeNIbHBIM CTAaHAAPTOM 110
HanpasieHuto noarotoBku (crmerumansHoctH) 04.03.01 Xumust u ypoOBHIO BBICIIErOo 00pa3oBaHUs
OakayaBpuaT, yTBEp>KIeHHOMY MprKazoM MunoOpHayku Poccun ot 17 utonst 2017 roma Ne 671,

OI'OC BO — OakanmaBpuar mo HampaeieHuro moarotoBku 04.03.01 Xumwus, yTBEepKISHHOM

nprka3oM Munuctepcra oOpasoBanus 1 Hayku P® ot 17 utomnst 2017 r. Ne 671 (3apeructpupoBaH

MunucteperBom toctuniuu P® 2 asrycra 2017 1., peructpanuonsbsiii Ne47644), ¢ n3MeHEeHUsIMH,

BHECEHHBIMHU NpHKa3oM MUHHCTEpCTBA HAYKU U Bbiciiero oopazoBanust P® ot 8 despans 2021 r.

Ne83 (3apeructpupoBan MunucrepctBoMm toctunmuu P® 12 mapra 2021 r., peructpanioHHBIH

Ne62739):

EeNTb N3YYeHHsI Kypca KOJUTOUTHON XUMHUH — aTh CTYJCHTY 3HAHHSI OCHOB XHMMHUH TIOBEPXHOCTHBIX
SBJICHUM, KOJIJIOMJHO-TUCIIEPCHBIX CHCTEM, KOTOpbIE CIIYy)KaT MOJArOTOBKE CTyJeHTa K Oynyuien
npoeCCHOHATTLHON JESITEBPHOCTH B OOJIACTSIX: HAyYHO-HCCIENOBATEIbCKOH, TEXHOJOTHYECKOW U
Ne/1IarOrMYeckor, KOTOphle CIy’KaT MOATOTOBKE CTyIEHTa K Oyayuiei npodeccuoHalbHON AEATelbHOCTH
B 00JIACTSIX: HAYYHO-HCCIIEIOBATEIBCKOM, TEXHOIOTHYECKON 1 TIeIar OTHYeCKOM.

N3yueHune NaHHOM TUCHMIIIIMHBI CIYXKHUT MOJATOTOBKOM CTyneHTa K Oyayuiei mpodeccuoHanbHON
NESITeNbHOCTH B 00JacTAX —  HAYYHO-HUCCIICAOBATENIbCKOM W TMEAarorHuecKod  COTJIacHO
npoeCCHOHATLHBIM CTAaHAAPTAM:

1. Mpodeccuonannuspiii crangapt 01.001 '"Ilegaror (megaroruveckasi JesiTeJIbHOCTH B
chepe MOLIKOJIBHOr0, HAYAJIBLHOr0 00IEro, OCHOBHOIO 001ero, cpeaHero oouero
o0pa3oBaHusi) (BocIMTaTE/]b, YUUTENb)", YTBEPKICHHBIN IPUKa30M MUHHCTEpPCTBA Tpyia
u couuaimbHoW 3amuThl Poccuiickoit ®epepanuu ot 18 okTa6ps 2013r. N 544n
(3apeructpupoBaH MunuctepcrBoM roctunuu Poccuiickoit ®enepanuu 6 nexadbps 2013 r.,
peructpauuonHblii N 30550), ¢ ©3MeHEeHUsIMHU, BHECEHHBIMH ITpUKa3aMu MUHUCTEPCTBA TpyAa
u couuanbHOM 3amuThl Poccuiickoir ®enepaumu ot 25xexabps 2014 r. N 11151
(3apeructpupoBan MunuctepcTBoM roctuiuu Poccutickoit @eneparuu 19 despans 2015 r.,
peructpanonusii N 36091) m or 5 aBrycra 2016 1. N 422 (3apeructpupoBaH
MunuctepctBoM roctuiun Poccuiickoit @enepanuu 23 aprycra 2016 r., peructpaimoHHbid N
43326),



2. Hpodeccuonanbublii crangapt 01.003 «Ilexaror 10NM0THUTENLHOT0 00pa3oBaHus JeTeil
U B3POCJBIX», YTBEP)KJICHHbIH INpHUKa3oM MMHUCTEPCTBA Tpyla M COLMAIBHOM 3allUTHI
Poccuiickoit @eneparun ot 8 centsiops 2015 r. Ne 613n (3apeructpupoBan MUHUCTEPCTBOM
roctuiu Poccuiickoit ®@eneparun 24 centsiops 2015 r., perucrparmonssiii Ne 38994);

3. IIpodeccnonaabHbI CTAHJAApPT 26.006 «Cneuunaancr o pa3padorke
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIMOHHBIX MATEPHUAJIOBY», YTBEPKICHHBIA MPUKA30M
MuHucTepcTBa Tpyaa ¥ colmanbHOM 3amuThl Poccuiickoit deneparuu ot 8 ceHtsaops 2015 r.
No 6041 (3apeructpupoBan MunucrepctBoM roctuiiuu Poccuiickoit denepanuu 23 ceHTIOps
2015 r., peructparmonnsiii Ne 38984).

4. 40.011 IMpodeccuonaabHblii cTaHAAPT «CHENUATHCT MO0 HAYYHO-HCCIEA0BATEIbCKUM U
ONBITHO-KOHCTPYKTOPCKUM pa3padoTkam», YTBEPKIEHHBINM TMpukazoM MuHuCTEpCTBa
Tpyaa W couuaibHOM 3amuThl Poccuiickoit ®@enepanun ot 4 mapra 2014 r. Ne 121n
(3apeructpupoBan MunuctepctBoMm tocturiuu Poccuiickoit @eneparuu 21 mapra 2014 1.,
peructpanroHHbIid Ne 31692).

HeHﬂMI/I OCBOCHUA O CHUITIIINHBI (MOIIYJ'ISI) «KOJ’IJ’IOI/IIIHa?I XUMUA» B COOTBCTCTBUU C
podeccCHOHaIbHBIMY CTaHAAPTAMH SBJISIOTCS:

— CucremaTtu3anusi 3HaHHKA OOYYAIOIIMXCS MO OCHOBaM KOJUIOUIHO-JAHMCIIEPCHOTO COCTOSIHUS
BEIIECTB, KOTOpPbIC CIy)aT TIOATOTOBKE CTyIeHTa K Oynymed npodeccnoHaabHON
JESITeIbHOCTH B O0JIACTSIX: HAYYHO-UCCIIETOBATEIBCKOM, TEXHOJIOTHYECKON | MEarOrHueCKOM.

- q)OpMI/IpOBaHI/Ie CHUCTCMHBIX 3HaHHI>i IJIA IIOHUMAaHUS OCHOB HaYKI/I O KOJILIOUOHBIX CUCTEMAX U
nux HpaKTquCKHX HpI/IJIO)KeHI/IﬂX.

— HOJIyquI/IC TGOpCTHqGCKHX 3HaHI/II\/JI n HpaKTI/I‘ICCKI/IX HaBBIKOB O METOAAaX CHHTE3a, H
HCCIICOOBAHUSIM (bI/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOI>'ICTB KOJIJIOMIHBIX CUCTEM,

— Obecneuenrie moHMMaHus (yHIaMEHTAIBHBIX MOHITHI, 32aKOHOB U 3aKOHOMEPHOCTEH XHWMUH,
WX POJIb B IPOTEKAHUU OUOJOTHUYECKUX TPOIIECCOB;

— @opmupoBaHue y OOyYarOIIMXCS YMEHHMM M  HABBHIKOB OCYIIECTBICHHUS  y4eOHO-
MO3HABATENBHON U MPodecCHOHATBEHOM 1eATEeTbHOCTH.

3agaum AMCHMIIMHBI:

- MOKa3aTh U OOBACHUTH CIENU(PUKY KOJUTOUIHOTO COCTOSIHUSI BEIIECTBA; OCOOCHHOCTEH MOBEPXHOCTHBIX
5[BJ'I€HHI>1 JJISA OTUX CHUCTEM,

- 03HaKOMUTH CTYACHTOB C MOJAEMSMU U MOAXO0AAMHU, TPUHATHIMHU JIJIsl OMHUCAHUSI TUCTIEPCHBIX CUCTEM;

- 0603Ha‘-II/ITI> COBpeMeHHI:IG TCHICHIINU B pa3BI/ITI/II/I TCOpCTI/I‘IeCKI/IX HpeI[CTaBJ'IeHI/II\/JI, HOBBIX METOJI0B
MOJIYYEHUS U UCCIIEOBAHUS KOJUIOUIHO-AUCIIEPCHBIX CHCTEM.

3. Mecro mucuumiannbl B crpyktype OIIOIl 6akanaBpuara mno Hanparienuto 04.03.01
Xumus.

Hucummumua «KoimowaHass XWMHsS» OTHOCHTCS K 9acTH, (QopMupyeMOd y4aCTHUKaMHU
oOpa3zoBaTenbHBIX OTHOIIeHWH broka 1. [ucuurmumbel (MOIyiaM) y4eOHOro IUlaHa TOATOTOBKH
OakaraBpoB 1o HarpasieHuto 04.03.01 Xwumus, nmeeT uHIeke B yueOHOM 11ane b1.B.06.

Jis u3yyeHHss TUCHMIUIMHBI HEOOXOJMMBI 3HAHMSA, YMEHHS M KOMIIETEHIUH, IOJyYeHHbIE
CTY/ZICHTAaMH TIPU M3y4eHHH KypCOB AMCUUIUIMH «HeopraHwmueckass Xumus», «AHATUTHUECKAS XUMHS,
«Oprannueckas xumus», «duznyeckass xumusy», «Matemarukay, «MHpopmaTtuka», «Puznka» yaeGHOro
TJIaHa TIOITOTOBKYU OakaiaBpos 1o HanpasieHuto 04.03.01 Xumus.

TpeboBaHMs K BXOJHBIM 3HAHUSAM O00YYaIOIIUXCS:

Jns  ocBOGHWS  NaHHOW  IUCHUMIUIMHBI ~ HEOOXOAMMO  BJaJieHHE MpeABAPUTETbHBIMHU
KOMIIeTEeHIUSIMM, TPUOOPETEHHBIMU B PE3YyJIbTaTe OCBOSHHS MPEIIIECTBYIOUINX AUCIUILIUH y4eOHOTro
IJIaHa MOAroToBKH OakanaBpa mo HamnpasieHuto 04.03.01 Xummus («Heopranuueckas xumus» - YK-1;
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VK-2; IIK-1 IIK-2; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; IIK-1; «AHanuTH4ecKas XUMUI» -
VK-1,

VK-2; TIK-1 TIK-2; VK-8; OIIK-1; OIIK-2; OIIK-4; OIIK-6; IIK-2; IIK-5; «Maremaruka»y - YK-1;
OIIK-3;

OIIK-5; OIIK-4; «Muadopmaruka» - YK-1, «®uzuka» - YK-1; OIIK-3; OIIK-4, «Opranuveckas XuMus -
VK-8; OIIK-1; IIK-1 IIK-2; YK-1; YK-2; OIIK-2; T1IK-4; TIK-5; OIIK-6; OIIK-3; OIIK-5, «®usuueckas
XUMUS»

- YK-1, VK-2, [1K-1 [IK-2, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5, OIIK-6, ITIK-5):

YK-1. CnocobeH ocylIecTBIATh NOUCK, KPUTHYECKUH aHaIM3 U CUHTE3 MH(pOpMAlUU, IPUMEHSThH
CHCTEMHBIN MOAXO]I AJIsl peIICHHsI TOCTABICHHBIX 33/1a4;

YK-2. CniocobeH ompenenars Kpyr 3ajad B paMKax IOCTAaBJICHHOHN LIEIU W BbIOMpATh ONTHMAlIbHbIE
CIOCOOBl WX pELIeHHs, HCXOAsS M3 JEHCTBYIOIIMX IPABOBBIX HOPM, HMEIOIIUXCS PECYpCOB U
OTpaHUYCHUI;

IIK-1 IK-2. Cioco6GeH oCyIecTBIATh AeT0BYI0 KOMMYHHKAIIMIO B YCTHOW M MUCbMEHHOU (hopmax Ha
rocyJapcTBeHHOM s3bike Poccuiickoil @enepanuu 1 ”HOCTpaHHOM(BIX) sI3bIKE(aX);

YK-8. CnocobeH co3naBaTb M IMOAJEPKHUBATH B IOBCEIHEBHOM XM3HM U B IMPO(ECcCHOHAIbHON
NeSITeIbHOCTH O€30IacHble YCJIOBUS IKU3HENEATENBHOCTH [UIl COXPAHEHUS MPUPOJHOM Cpelbl,
o0ecrieYeHrsT YCTOMYMBOTO pa3BUTHS OOIIECTBa, B TOM 4YHCIE TPU Yrpo3e M BO3HUKHOBEHHH
Ype3BbIUAHBIX CUTYAIMH U BOEHHBIX KOH(IUKTOB.

OIIK-1 CrocobeH aHanM3MpOBAaTh U MHTEPIPETUPOBATH PE3YIIBTAThl XUMHUECKUX IKCIIEPHUMEHTOB,
HaOII0ICHUH U U3MEPEHU;

OIIK-2 CnocobeH TpPOBOAUTH C COONIONEHHEM HOPM TEXHUKM O€30MaCHOCTH XUMHUYECKHMA
HKCHEPUMEHT, BKIIOYasi CUHTE3, aHaIU3, U3Y4YEHUE CTPYKTYpbl M CBOMCTB BELIECTB U MaTepUaoB,
HCCIIIOBAaHHE TIPOIIECCOB C MX YUACTHEM;

OIIK-3 CnocoGeH MpUMEHATh pacyeTHO-TEOPETHUECKUE METOIbI AJIsl U3YUEHUsI CBOMCTB BELIECTB U
MIPOIIECCOB C UX YYACTHEM C UCTIOIH30BAHNEM COBPEMEHHOMN BBIYHCIUTEIBHON TEXHUKH;

OIIK-4 CrnocobOeH 1ulaHupoBaTh paOOThl XHMMHUYECKOM HaIpaBIEHHOCTH, 0OpabarbiBaTh W
MHTEPIPETHPOBATH MOyYSHHBIE PE3yIbTAThI C NCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN U TIPAKTHIECKUX
HaBBIKOB PELICHUsI MAaTeMaTHUECKUX U (PU3UUECKUX 3a]1a4;

OIIK-5 CnocoGeH HUCNONb30BaTh CYIIECTBYIOUIME MPOTpaMMHBIE MPOAYKTHl M HMH(POPMAalMOHHbIE
0a3bl JaHHBIX Ui pEeIIeHHs 3a1a4 MpopeCcCCHOHATBHON JESITEIHHOCTH C YU€TOM OCHOBHBIX TPEOOBaHMIA
MH(GOPMAIMOHHOH 0€301MacHOCTH;

OIIK-6 CriocoOeH TpeAcCTaBIsITh Pe3ylbTaThl CBOEH pabOTHI B yCTHOW M MUCHMEHHOW (opme B
COOTBETCTBUH C HOPMAaMHU U MpaBUJIaMH, IPUHATHIMH B TPO(ECCHOHATEHOM COOOIIECTBE;

IIK-1 CnocoOeH BbIOMpaTh M HMCHOJIb30BaTh TEXHUYECKUE CPEICTBA M METOJbl MCIBITAHUM IS
peleH sl UccieloBaTeNbCKUX 3a/1a4 XUMHUECKOW HalpaBJIeHHOCTH, TOCTABICHHBIX CHEHaINCTOM OoJiee
BBICOKOH KBaJIM(pUKALIUU

IIK-2. Cnoco0OeH OCyIIeCTBIATh KOHTPOJb KayecTBa ChIPbsS, KOMIIOHEHTOB U BBIIYCKaeMOH
MPOAYKITUH XUMHUYECKOTO Ha3HAUEHHUS, TPOBOIUTH MACTIOPTU3ALINIO TOBAPHOH MPOAYKIIUU

IIK-5 CnocobeH HuCrnonb30BaTh COBPEMEHHBIE 3KCIEPUMEHTAbHBIE METOMAbI Ul yCTAaHOBJICHMS
CTPYKTYPBI M UCCIIEIOBAHHSI PEAKIIHOHHON CIIOCOOHOCTH BEIIECTB M0 PyKOBOACTBOM CIIEIHAINCTa OoJiee
BBICOKOM KBaJTU(UKAIIH.

Jl1st OCBOGHUS TAaHHOW Y4eOHOW TUCIUILTIHBI CTYIEHT JOJDKEH:

3HaTh:
- IOHATHUS U 3aKOHBI 00ILEH XUMHH;
- IOHATHUS U 3aKOHBI XUMHH, U3y4aeMble B KypcaxX HEOPraHMUECKOW, OpraHMueCcKol U PU3NUECKON XUMUH;
- KJIacChl OPTaHUYECKUX W HEOPTaHWYECKHUX COCAMHEHWH, METO/ABI UX TONYUYEHHS U XUMHUYECKUE
CBOMCTBA;
- 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMUYECKUX BEIIECTB.

Ymers:



- TOJIb30BaThCs 0a30i AAHHBIX MO TEPMOJMHAMUYECKUM, CTPYKTYPHBIM U (PU3NYECKUM CBOWMCTBAM
BELICCTB IIPY BBIIOJIHEHUH PACUETHBIX 3a7a4;
- OLICHUBATh BO3MOXKHOCTb IIPOTEKAHUS XUMUYECKOU PEAKIIUH.

Baaners.

- METOJAaMHU IMPOCTEUIINX XMMHUYECKHX PAcueTOB C MCIIOJb30BAaHMEM pPa3IMYHBIX CIIOCOOOB BBIPAKECHUS
KOHIICHTPALUU PaCTBOPA, KOHCTAHT XMMUYECKOTO PABHOBECHUS U CKOPOCTH XUMUYECKON PEAKLIUN;
- OCHOBHBIMH CII0COOAMU MPOBEJCHUS U OIIMCAHUS XUMUUYECKOI'0 SKCIIEPUMEHTA.

JlaHHasg IUCLMINIMHA KMMEET JIOTMYECKYI0 M COJIEpKATEIbHO-METOAUYECKYI0 B3aUMOCBA3b C
NOCHEYIOIUMH JAUCHUIUVIMHAMA M TNPaKTUKU Yy4eOHOro IulaHa, Uil KOTOPBIX OCBOEHHE JaHHOM
JUCLUILIMHBI HEOOXOIMMO KaK MPE/IIECTBYIONIEE, @ UMEHHO:

Oprannyeckast XUMHUs

BBICOKOMONIEKYIISIPHBIE COCIMHEHUS

XUMHYECKask TEXHOJIOTHS

XUMHUECKOE MOJU(PHUIIMPOBAHUE TOBEPXHOCTH

[lpakTika 1O TmONyYeHHIO MPO(ECCHOHAIBHBIX YMEHHH W ombiTa NPOodEeCCHOHATBLHON
nesTeabHOCTH (B T. 4. [lenarornueckasi mpakTHKa).



[Tpu ocBOCHMHU JaHHOW AUCIUTLUIMHBI 00YYAIONIUICS CMOKET MPOJCMOHCTPUPOBATH (YACTHYHO)

cnenyromue 0606meHHbie TpynoBbie GyHKIUU (OTD) u Tpynoseie pyHknuu (TD):

Ypos
€Hb
(mony
TpynoBsie GpyHKIUH posen
b)
ObaacTb KB
npoq)ecmgon l'[pod)eccyEOH O06001IeHHbIE upuk
ATBLHOI AJILHBII
JesTeJbHOC cTaHAapT TPYAOBEIC pyHKIMH anuu
™
HaumenoBanue Kon
01 01.001 TIlemaror | Ilegarormueckas Obweneoazozuue | Al01.6 6
Obpasoe | (memarorudecka | NEATEIBHOCTD o CKasl YYHKYUSL.
aHue u Hayka (8 | A MPOEKTUPOBAHUIO U Obyuenue
chepe JESATSIILHOCTh B | peayiu3aluu
00UWKONIbHORO, chepe 00pa3oBaTeIbHOTO
HAYaIbHO20 JIOIITKOJIBHOT O, mporiecca B
0bwezo, HAYaIbHOTO 00pa3zoBaTeIbHBIX
0CHOBHO20 o0wero, OpraHU3aIHIX
0bweeo, OCHOBHOI'O JOLIKOJIBHOTO, Bocnumamenvua A/03
cpeonezo o0riero, HAYaJIbHOTO  OOIIETO, | 5 OeamenbHOCHb 6
0bweeo CpeIHEero OCHOBHOIO  0OIIEro,
obpazosanus, o01rero CpeIHEro o01Iero
npogeccuonans | 00pa3oBaHU) o0pa3oBaHUs
Ho2o o0bOyuenus, | (BOCIIUTATENb, Passusaiowas A/01.6
npogheccuonany | yUUTEIb) desmenHocny 6
HO20
o6pasosanus, ITegarornueckas [leoazocuueckas B/02.6
DoNnoIHUmMENbHO2 ACATCIIBHOCTD 10 0esmenbHOCMb 6
0 06pazosanus) MPOSKTUPOBAHUID U no peanusayuu
peanu3aiuyi OCHOBHBIX npocpamm
00111e00pa30BaTENbHEI HA4aibHO20
X TPOrpaMM obuezo
00pazosanus
01.003 IIpenogaBanue mo Opeanuzayus A/01.6 6.1
[IpodeccnonanbH |[TOMOIHUTEIBHBIM OdesimenbHOCuU
bIif CTAaHAApPT 00111600pa30BaTEIHLHBIM yuawuxcs,
«Ilenaror MporpaMMam HAanpasieHHol Ha
ITOTIOJTHUTEIIEHOTO oceoeHuUe
0OpazoBaHus OONONHUMENbHOU
merei u 0bweobpazoeamenvH
B3POCIBIX) 0li npocpammbl
26 Xumuueckoe, [26.006 JIaboparopHo - Ananusz coipws, AJ02.6 6
XUMUKO- Hpoq)eCCI/IOHaJIBH AHAJITUTUYECKOE mamepuanos Ha
mexnonoz2uyecko [pl CTaHIapT COIIPOBOXKJCHUE coomeemcmaue
e npouseoocmeo [(«CHELHATNCT 10 | pa3paGoTKH cmanoapmam u
pa3pa6OTKe HAaHOCTPYKTYpPHUPOBaHH MEeXHUYECKUM




HAHOCTPYKTYPHUPO | BIX KOMIO3UITHOHHBIX VCLOBUSM,
BAaHHBIX MaTepHajIoB UCTIONb3YEMBIM 6
IKOMITO3UIITMOHHBIX npouggoacmge, u
MaTepHaIoBy. o6pabomka
Hanmenosanue IKCNEPUMEHMATIbHbL
BHAOA X pe3yibmamos
npodeccHoHan | Haygso-TeXHUIECKAs Cocmasnenue B/06.6
BHO paspaboTka u AHATUMUYeCKUX
JEATEIBHOCTH: | METOIUUYECKOE 0030p08, HAYUHBIX
IIpon3sBOACTBO | COMpPOBOXKICHHE B omuemos,
HOBBIX o05acTu co3JaHus nyouKayus
HaHOCTPYKTYpHU HAaHOCTPYKTYPHUPOBAHH pesyibmamoe
POBaHHBIX BIX KOMIIO3ULIIMOHHBIX uccnedosanuil
KOMITO3UIIMOHH | MaTepHajoB
BIX MaTEpUAIIOB
40 Ckso3Hble 40.011 [TpoBeneHue HAY4YHO-| IIposedenue B/01.6
8UObL [IpodeccrnonanbH uccnenoBaTeNnbckux U NAMEHINHBIX
npogheccuonanvu|  BIM CTAHIAPT  |OTIBITHO- ucenedosanull u
ol «CrenuanucT Mo [KOHCTPYKTOPCKUX onpedenenue
desmenbHOCMU Hay4HO- pa3paboToK IPH  xapaxmepucmux
HCCIIETIOBATENBCK [CCIICIOBAHUH npodykyuu (verye)
UM H OTIBITHO-  |CAMOCTOSITENILHBIX TEM
KOHCTPYKTOPCKHM
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BHJIA no obpabomke u
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HaY4HO- Pe3YIbmamos
HCCIIEN0BATEIb uccnedosanuli
CKUX U
OTIBITHO-
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4. TpeOoBaHusl K pe3yJbTaTaM OCBOEHHS IMCHUILIMHBI (KOMIETEHUHH 00y4aromerocs,
(¢popmupyembie B pe3yJibTaTe 0CBOCHHS AUCHUIIIMHBI)

Hucuuruimna «KommougHas XUMHS» OTHOCHUTCS K BapuaTHBHOM wactu (YacTb, Qopmupyemas
y4yaCTHHKaMu 0Opa3oBaTeNbHBIX oOTHOmeHWH) broka 1. Jlucummamuel (Moaynu) ydeOHOro IUTaHa
noJAroToBKH OakanaBpoB 1o HanpasiaeHuto 04.03.01 Xumus, umeer unaekc B yuebHom miane 51.B.06.

B pe3ynbraTe 0cBOSHMS JUCIUIUIMHBI 00yYarOIUHCs TOJKEH:

Ipodeccnonanbubie komnerenuuu (IK):

CriocobeH HCIoNb30BaTh 3HAHUS O CTPOCHHMM BEILECTBA, MPUPOAE XUMUYECKOH CBSA3M U CBOMCTBAax
Pa3IMYHBIX KJIACCOB XUMHYECKHX JJIEMEHTOB, BEIIECTB M MAaTepHaJIOB JAJs NOHMMAaHUS MeXaHHM3Ma
XUMHMUYECKUX pEaKLUi, MPOUCXOJAIIMX B TEXHOJIOIMUECKUX IPOLIECCAX M OKPYXKAIOLIEM MHUPE, a TaKXKe
€CTECTBEHHOHAYUYHbBIC 3HAHUSI JUTs pellieHHs 3a/1a4 npodeccronanproi aestenbroctu (ITK-1).



Koner

CopeprkaHre KOMIIETEHITHI

KOMITETCHITUHA
IIK-1 CnocoOeH HCIOIb30BaTh 3HAHHWS O CTPOCHHM BEIIECTBA, MPUPOJAEC XUMHYECCKOM
CBSI3M W CBOMCTBaxX pAa3JIMYHBIX KJIACCOB XUMHUYECKHUX 3JIEMEHTOB, BELIECTB U
MaTepUaJIOB ISl MIOHMMAaHUS MEXaHM3Ma XMMUYECKUX PEaKUUid, TPOUCXOAIINX B
TEXHOJIOTHYECKUX IIpoLeccax U OKPYKAKOIIEM MUPE, a TAKKE €CTECTBEHHOHAYYHbIE
3HAHMS JJI pEIIeHUs 3a1a4 MpodheCcCUOHATBHOM NeITeIbHOCTH
IIK-2 CnocoOeH TpPUMEHATh COBPEMEHHYIO ammapaTypy IpH IPOBEICHUH HAyYHBIX

HCCHGHOBaHHﬁ, a TaKXXC COBPCMCHHBIC TCOPECTUUYCCKUC MMPECACTABIICHUA XHUMHYECKOMN
HAaYKHU IJIs1 aHaJIU3a OKCIICPUMCHTAJIbHBIX JaHHBIX

Koa u HauMeHOBaHHe HHIUKATOPA TOCTHKeHHs TPOdeccHoHAIBLHO KOMITeTeHIIMH
B3auMocBs3p TUTAHUPYEMBIX PE3YJIBTATOB OOYYEHHS MO AUCHUIUIMHE €  (HOPMHPYEMBIMU
komnerennusamu OITOIT:

Konpr [Inarampyemele pe3ynpTaThl 00y4YeHHSI, COOTBETCTBYIOMIHE (hOPMHUPYEMBIM KOMIETSHIIHSM
KOMITETCHITUH OIIOIT
OI1OII
3HaTh YMeTh Bnanets

TIIK-1 (GyHIAMEHTAJIbHBIC TIOHSATHS,| UCIIOJIb30BATh IIEPBUYHYIO | IPAKTUYECKUMH HaBBIKAMUA
TEPMHUHOJIOTHIO KOJJIOWTHOW| MHPOPMAIIMIO TONY4YeHUs] U | UICCIEA0BaHUS
XUMHH; KJIACCU(DHUKAITUIO,| UCCIICIOBAHMS JC JUTs | KOJUTOMTHBIX CTPYKTYP
MONlydeHWe ¥ CBOWCTBA| OMpEEeIeHNUs OCHOBHBIX
mucnepcHbix cucteM ([C); | ocobenHOCTEH CTpOCHUS
--CBOMCTBa OTAEIbHBIX | KOJJIOMIHBIX BEIIESCTB
KJIACCOB KOJIJIOMIHBIX CHCTEM
1 BBICOKOMOJIEKYJISIPHBIX
BEIIIECTB

IIK-2 CYTb  OCHOBHBIX  METOJOH OIIEPUPOBATH Ba)KHEHIIINMHY | KOMIUIEKCOM
(hU3UKO-XUMHUYECKOTO MTOHATUAMU KOJUTOMIHOH | HCCIIEIOBATEIIbCKUX u
ananm3a JIC 1 KOJUTOUTHBIX | XUMUH AHAJTUTHYCCKUX  METOOB
pacTBOpoB aHaJn3a JIUCTICPCHBIX

cHucTeM

IIK-1.1. Vcnonp3yeT 3HaHKS O CTPOCHUH BEIIECTBA, IPUPOJIE XUMUYECKON CBSA3U U CBOMCTBAX PAa3IMYHBIX KJIACCOB
XUMHUYECKUX DJJIEMEHTOB, BEIIECTB M MaTepHalioB i1 TOHUMAaHHA MEXaHM3Ma XHMHYECKHMX PpEaklnH,
MIPOUCXOIAIINX B TEXHOJIOTHYECKHUX IIPOLIECCaX U OKPYKAIOIEM MHPE;
MK-1.2. TIporHo3upyeTt cBOHCTBa XUMHUYESCKHX COCIMHEHHI U MaTEpUaOB HA OCHOBE JaHHBIX 00 WX CBOWCTBax U
XMMHUYECKOM CTPOCHUH;
MK-1.3. Hcnomp3yeT COBpEMEHHBIE TEOPETHUYECKHE TPEACTABICHUS XHMHUYECKOH HAayKd |
€CTECTBEHHOHAYYHbIE 3HaHUS B CBOEH MPO(ECCHOHATBHOM 1eATEIbHOCTH.

B pesynbpTaTe 0CBOSHMS TUCIUIUIMHBI 00Y4aroIuics JOKEH:

3HATD:

e OCHOBHBIC TPHHIIMIIBI, 3aKOHBI, TTOJIOKCHHUS, METOI0JIOTHIO M3y4aeMbIx auciummind (ITK-1);

OCHOBHBIEC 3aKOHOMEPHOCTH MOBEPXHOCTHBIX SIBJICHUH TeTeporeHHbix cuctem (I1K-1);
OCHOBBI (DyH/IaMEHTaIbHBIX Pa3/IelOB XUMUH, IIPEXKIE BCErO0 XUMUU TUCTIEPCHBIX CUCTEM;
TEOPUH CTPOCHUS JBOMHHOTO AekTpudeckoro cios (A9C) xomronanpix yactuiy ([TK-1);
OCHOBBI YCTOHYHMBOCTH U CTAaOMIIM3AIMH KOJIOUAHBIX pacTBopoB (ITK-1);



Ymers:

® JCIIOJIB30BATh OCHOBHBIE 3aKOHBI U MIOJIOKEHUS KOJIJIOUHOW XUMUHM JUIsl IOHUMaHUs MEXaHU3Ma
peakiuii, MPOUCXOISIIUX B TEXHOJIOTHYECKUX ITpolieccax u okpyxkatorieM mupe (ITK-1);

® [IPOTHO3UPOBATh CBOMCTBA AMCIIEPCHBIX CUCTEM M, COOTBETCTBEHHO, UCIIOJIb30BaTh MaTEpHUasIbl Ha
UX OCHOBE, UMesl TaHHbIe 00 ux cBoiictBax (I1K-1);

® [IPUMEHATH TEOPETUUECKUE 3HAHUS JUIs pEIICHNs KOHKPETHBIX 3a1a4 B xumuu (I11K-1);

® ONepUpoBaTb OCHOBHBIMM IOHSATHSIMHM — JUCIEPCHAs CHCTEMA, KOJUIOMJHBIE PpPacTBOPHI,
IIOBEPXHOCTHBIE SIBJICHMS, KOJUIOMJHAS YacTULA, MULEIJIA, arperaTuBHas U TEPMOAMHAMMUYECKas
YCTOMYHMBOCTH, I3€Ta-MIOTEHIINA, dIeKTpodopes, anekrpoocmoc (ITK-1);

e Ha0m0AaTh, aHAJTU3UPOBATh U OOBSICHATH JAHHBIC HAONIONEHUS B XOJ€ J1a00paTOPHBIX 3aHATHH,
CTpPOUTH W 00pabaThiBaTh rpadMKu 3aBUCUMOCTEH Ha OCHOBE MOJyueHHbIX naHHbiX ([TK-1);

e OOBICHATH, KaKME€ CBOICTBA M OCOOCHHOCTH TPHUCYIIM OTAEIBHBIX KiIaccaM KOJUIOUJHBIX
cuctem (ITAB), MukporereporeHHbIM cHUCTeMaM (3MYJIbCHH, CYCIIEH3HH, I€HbI, MOPOIIKH,
aspozonu) (I1K-1);

® CIIOJIb30BATh METO/bI O€30MacHOro OOpalleHusl ¢ XMMUYECKUMHU MaTepuajgaMu M BEIIEeCTBaMU
(I1K-1);

®  CaMOCTOSITENIbHO paboTaTh C y4yeOHOI, HaydyHOW M CHPAaBOYHOU JUTEPATYpOHl MO XUMHYECKUM
mucturmuHam (ITK-1).

Baangern:

® HaBBIKAMU HCIIOJIB30BaHUS (DYHIAMEHTAJIbHBIX XMMHUYECKHX 3aKOHOB M €CTECTBEHHOHAYYHBIX
3HAHUU B MPOLIECCE BBHIMOJIHEHUS HAYYHOTO MCCIIENIOBAaHUS, a TAKXKe B CBOEH mpodeccruoHanbHOU
nestenpaoctr (ITK-1);

e OCHOBaMH XUMHH KOJUTOUIHBIX cucTeM (ITK-1);

®  HaBBIKAMH PEIICHUS KOHKPETHBIX TEOPETUUECKUX M dKCIIepuMeHTalIbHbIX 3a1a4 ([TK-1);

e MeTOAaMU NoJy4eHHs JUO(OOHBIX 30Jiel (IMCHEepPrallMOHHBIMU, KOHJIEHCALIMOHHBIMU U
MeNTH3aLUN);

® METOJaMHU OIpPENETCHUs] MOJIEKYISPHO-KMHETUUYECKUX M ONTUYECKUX CBOMCTB JUCHEPCHBIX
CUCTEM.

IIK-2. CriocoGeH nmpUMEHSATh COBPEMEHHYIO anmaparypy MpU MPOBEIECHUU HAy4YHBIX HCCIIEOBAHHM, a
TAKK€  COBPEMEHHBIC  TEOPETHYECKHE  NPEACTABICHHS  XUMHUYECKOW  HAyKH JUIsl  aHajnd3a
JKCIIEPUMEHTANIbHBIX TAHHBIX;
IK-2.1. Bianeer cOBpeMEHHBIMU METOJJaMH HCCIICIOBAHUS XUMHUYECKUX COCTMHEHUH H MaTEPHAJIOB;
IIK-2.2. AHanu3upyeT U HWHTEPIPETHPYET pe3ynbTaThl XMMHUYECKOTO OKCIEPHUMEHTa Ha OCHOBE
COBPEMEHHBIX TEOPETUUECKUX MPEACTABICHUI XUMUYECKOW HAYKH
B pesynbTaTe 0cBOCHUS TUCIUTIIIUHBI 00YUYaIOIIUICS IOJDKEH:
3HaTh.
TEOPETUYECKME OCHOBBI COBPEMEHHBIX METOJIOB HCCIEIOBAHMUS  JIUCIEPCHBIX CHUCTEM U
WHTEPIPETAINU TOTyUYeHHBIX pe3yabTaTtoB ([1K-2);
OCHOBHBIC MCTOYHUKHA W METOJbI TTIOUCKA HAyYHOW MH(POPMAIIUN MO XUMHUU TUCTICPCHBIX,
koyutonaHbIxX cuctem (I1K-2);
YMerTh:
AQHAJIM3UPOBATh W HMHTEPIPETUPOBATH PE3YIbTAThl XHUMHUYECKOTO JSKCIEPUMEHTA MOJy4eHUs
KOJUIOUJIHBIX PacTBOPOB, OIpefeneHus nopepxHoctHoro HatsbkeHus 1 KKM mns TTAB, Ha ocHoBe
COBPEMEHHBIX TEOPETUUECKHX MpeCcTaBiIeHuit xummueckoit Hayku (ITK-2);
Biaagern.
HaBBIKAMHU HCIIOJIb30BaHUsI 0a30BBIX 3HAHWU KOJUIOWIHON XMUMHH M (PU3NKO-XUMUUYECKHX METOOB
MIPU UHTEPIPETALNH MOTydeHHBIX pe3yibTaTtoB ([1K-2).
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I[I/ICHI/IHJ'II/IHa «KOJ’IJ’IOI/II[HaH XHMHS» SIBISETCSI OCHOBOM i1 U3Y4YCHUSA C€CTECCTBECHHOHAYUYHBIX
JUCHUILINH. «CTpOCHI/IC BE€IICCTBA», «XHMHYECKOE MOI[I/I(bI/IHI/I]I)OBaHI/Ie IIOBEPXHOCTHU, «XHuMHYECKas
TCXHOJIOT'HA, «BBICOKOMOJIGKYJISIPHBIC COCOAUHCHUSA).

[Tpu npoBeieHN y4eOHBIX 3aHATHH 00ECHEYMBACTCS PAa3BUTHE Y 00YYAIOIINXCSl HABBIKOB KOMaHIHON
paboThl, MEXIMYHOCTHOW KOMMYHHUKALUH, NPHHATUS PEUICHHH, JUACPCKUX KadecTB. Mcmomb3yercs
IPOBE/ICHHE HMHTEPAKTHBHBIX JICKLU, TPYINIOBBIX IHCKYCCHH, POJICBBIX HUIP, MaTepHAbl Ha OCHOBE
PE3YJIbTATOB HAYYHBIX I/ICCJ'IGI[OBaHI/If/'I, B TOM 4YHCIC C VY4YCTOM PCruOHaJIbHBIX 0CO0OEHHOCTEN
npo¢eCCHOHATBHOM IEATEILHOCTH BBITYCKHUKOB M MOTPEOHOCTEH paboToaaTeeH.

O6H_[I/IM CpEACTBOM KOHTPOJIA ABJIACTCA BBCACHHAS B YHUBCPCUTCTEC 6aHHBHO'peﬁTHHFOBaH CHUCTCMa
OLCHKH YCIICBACMOCTH CTYACHTOB HAIIPpABJICHUA 6aKaﬂaBpI/IaTa.
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5. CoaepxaHue ¥ y4eOHO-MeTOANYECKAs] KAPTAa IMCUMILTHHBI

5 cemecTp
Jlureparypal....
AynuTopHBIC CamocrosiTenbHas paboTacTyAEHTOB
IHomep HaumeHoBanue TeM (BOmpocos), 3aHATHS, 9aChI
. DopMBI KOHTPOIIS
MBI U3Yy4aeMBIX 110 JAHHOW AUCILUIUTMHE
JeK 126 Copepxanue Yacsl
Ipeamer w 3amaun Hayku «KOJUIOMIHAS XUMUSY. Anresus u kore3usi. CMauMBaHHUE W pacTEKaHHeE. PaGota ¢ yueOHOi [1]-[6];
TepmonuHamuka IIOBEPXHOCTHOI'O crost. PaBHOBecue (a3 npu UCKPUBIECHHOH MOBEPXHOCTH JIUTEPaTypOH. [10]
1 [loBepxHocTHast osHeprusi [m66ca. IloBepxHOCTHOE 2 4 pazzmena. OCHOBHBIC METOIBI H3MEPEHHS 1 Bomnpocsr k
HaTsDKEHHe. 3aBUCHMOCTh SHEPIreTHUECKUX HapaMeTpoB MOBEPXHOCTHOTO HATSDKEHUSI )KUIKOCTEH 1 pyOexHOI
MIOBEPXHOCTH OT TEMITEPaTyphl. HOBEPXHOCTHOW SHEPTUH TBEPBIX TEII. KOHTPOJIBHOI
TepMoauHaMUKa MHOTOKOMIIOHEHTHBIX CHCTEM C Mertox PeGunaepa 1 n3MepeHHs HOBEPXHOCTHOTO Pabora c yuebHOM [1]-[71;
y4eToM MOBEpXHOCTH paszmena ¢a3. AxcopOrus Ha HATSDKEHUS KUAKOCTEH HIIOBEPXHOCTHOM SHEPTHU JIUTEPaTypOi. [8]
2 TpaHUIe  paszena JK-K, Ok-T. IloBepxHOCTHas 2 3 TBEP/IBIX TEIL. 1 Bompocsr k
aKTUBHOCTb. KanmmuispHocTs. Posib KanuIsipHBIX SBIEHUN B pyOexHOI
OUOJIOTHYECKHX CUCTEMAX. KOHTPOJIbHO#
MoHOMOJIeKyIsIpHBIE MEXaHHU3MBI azcopouum. MounexynsipHasi ancopOLHs U3 pacTBOPOB, YpaBHEHHUE Pabora ¢ yueGHoi [1-71;
VYpaBHeHue U30TepMsI aacopbunu 'nboca. N30TEpMbI MOHOMOJIEKYJIIPHOHAICOPOLINH JIUTEPaTypoil. [11-13]
3 2 4 (JIsurmropa), mpaBuiio PeOunaepa. 1 Bompocst K
pyOexHOi
KOHTPOJIbHOM
AncopOuus Ha TpaHUIIE pa3ena TB-T, TB-XK. Y paBHEHHE Ancop6uus anexTponuToB. CopOIOHHBIEMETOBI Bomnpocet K [1-7];
n3otepMel  agcopbmum  JI3HrMiopa.  AnxcopOmust yAaNeHUsl TOKCHYECKUX BEIIECTB U3 OpraHu3Ma. pyOexHOI [12]
4 CHJIBHBIX  JJIEKTPOJNUTOB,  HOHHUTHL.  CyIIHOCTDH 2 3 1 KOHTPOJIbHOM.
XpoMaTorpaguu. CamocTosTenpHas
pabota
Kommonnnas xummsa. Ilpupoma, xmaccudukanns, DIeKTPOKNHETHIECKHE SIBJICHMSI. Pabora ¢ yueGHoiA [1-71;
METOMbI TOTY9IEHHS TTUCTIEPCHBIX CHCTEM. Crpoerne Munemt B TUAPOGHOOHBIX JTUTEPATYpPOil. [11]
5 MonexkynspHO-KMHETHYECKHE CBOWCTBA. bpoyHOBCKOE 2 3 KOJUIOMHBIX CUCTEMAX. 1 Bormpocst K
nswxenne. Anddysus. pyOexHOI
KOHTPOJIbHOM
Ocmoc.  Cemumentamusa.  OmnTuueckne — CBOMCTBa Koarymsimmst  nmmooOHBIX — 307€H  3IEeKTPOIUTAMH. [MuceMeHHBIH TecT. [1-7];
6 JUCTIEPCHBIX CUCTEM. 2 3 BnusiHue TemnepaTypsl HIJIyOOKOTO  AMAH3a. 1 Bompocs! k piy6ex<ﬂof/i [10]
Kuneruka KOHTPOJIbHO#
KOAryJISIIUH.
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CTpOCHI/Ie u 3H€KTpI/I'{eCKI/Iﬁ 3apsaa KOJUIOMIHBIX

YcroitunBocTh TMO(GOOHBIX KOJUIOHIOB C

Pabora ¢ yueOHOU

[1-71;

YACTHII. WOHHBIMH  aJICOPOIIMIOHHBEIMU  CIIOSIMH, JIUTEPATYpO. [12,13]
7 MOJIEKYJIIPHBIMU a/ICOPOIMOHHBIMH Bomnpocsr K 15 3
CIIOSIMH. pyOexHOI
KOHTPOJIBHOM
VCTOWYMBOCT, U KOAryJsIUsl AMCIEPCHBIX CHUCTEM. 3ammrTHOE  JeiicTBHE  MOBEPXHOCTHO- Pa6ota c [1-9];
Bunsr  ycroifumBoctu.  dakTopsl  yCTOHYUBOCTH. aKkTHBHBIX Bemects, BMC. DOmynbcuu, ux y4eOHBIMI [13]
8 Koarymnsiuuu 3omeil a5eKTpoauTaMu. KJIaCCU(HKAIIHS, METOJIBI OTyYCHUS. MOJICIISIMH. 13 3
Bomnpocsl K !
pyOexHOI
KOHTPOJIBHOM
MEPBASI PYBEXKHASI ATTECTAIIUA (KOMITBIOTEPHBIN TECT) 11 20
Kunetnka ~ KoarymsanuMu  OHCIEPCHBIX  CHCTEM. HanmonexynapHas cTpykTypa NOJMMEpPOB. Pabota ¢ yuebHOIT [1-7];
leneobOpazoBanue. Kommoumnas 3amura. Teopun T'ubkocTh MakpoMoIeKyII. JTUTEPATYPOI. [10-13]
9 KOaryJisIiiuy. Bompocsr K 1,3 2
pyOexHOI
KOHTPOJIbHOM
Knaccer mucmiepcHbIX cruCTeM. A3pO30JIH, CYCIICH3UH, ArperatHsie, (pa3oBble, GU3NIECKHIEC Pa6ora c [1-71,
9MYIIBCHH, UX CBOMCTBA. COCTOSIHUSI TOJIMMEPOB. PenakcalinoHHbIe y4eOHBIMI [13]
10 nporeccs B nonmmMepax. [Tonstue o MOJEISIMH. 13 5
MEXaHOXHUMHUH MOJIUMEPOB. Bompocer K '
TepMorpaBUMeTpHUUECKUH aHAIN3. pyoexHOI
KOHTPOJBHOIT
JlnoduneHble IUCHIEpCHBIE CHUCTEMBI, O0Opa30BaHHBIE JlucrniepCHOHHBIE U HETUCTIEPCHOHHEIE Pabora ¢ yueGHoi [1-9];
MHLIE/UI000Pa3yIOIMMH TTOBEPXHOCTHO - AKTUBHBIMH B3aHMO/ICHCTBYS B MOJSIPHBIX U JIUTEPaTypPOH. [14]
11 BemectBamu (MITAB). HenoJsIpHbIX (azax. Koncranra N'amakepa. Bompocer K 15 2
IToBepxHOCTB pazfena MExXIy pyOexHOI
KOHIEHCHPOBAHHBIMH (ha3aMH. KOHTPOJIbHOI
IMonstue o BMC, knaccudukanuii. Coiicrea BMC. Pab6ota anresuu, ee cBA3b C CamocTosTenbHas [1-7];
XapaKTepUCTUKAMU MEKMOJIEKYIISIPHOTO pabora. Bompocs! [8-12]
12 B3aumMoaericTBusl. Cll0)kKHas KOHCTAHTA K pyOexHO# 15 3
I'amaxepa. [IpaBuno AHTOHOBA; yCIOBUS KOHTPOJIbHOH

€ro NpUMCHCHUA.
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MornekynspHble  KOJUIOUAHBIE CHCTEMBI (PacTBOPHI 3aBUCHMOCTH JIaBIEHUSI HACHIIICHHOTO Pabora ¢ yueOHOM [1-71;
BMC). Habyxanue u pactBoperne BMC. JInotponHsie rapa OT KpUBU3HBI IOBEPXHOCTH JIUTEPATYpPOil. [9, 11]
PpsALBI HOHOB. skuaKocT. 3akoH TomcoHa (KenpBrHa). Bompocsl K
Kanmnnspras kongencarnys. Biusaue pyOeKHOI
13 2 3 JUCIIEPCHOCTH Ha PACTBOPUMOCTD 1 KOHTPOJIBHOU 13 2
TBEpIBIX YacTUIl (3akoH ['nbOca-
OctBanpaa-Opeitnannxa). [Ipomeccs
HU30TEPMUYECKOM MEPETOHKH B
JIMCTICPCHBIX CHCTEMAX.
Bsi3kocTh 1 ocMoTHYECKHE CBOMcTBa pacTBopoB BMC. HanmonexkyisipHast CTpyKTypa Pabora c [1-71;
OrpaHn4eHHas pacTBOPUMOCTh. DpaKIHOHUPOBAHHE. KPHCTAJUTMYECKUX BEICOKOMOJIEKYIISIPHBIX y4eOHBIMU [8, 10, 12]
coeauHeHnit. CTpykTypHas MOZEISIMH.
14 2 3 HEOIHOPOJHOCTh BEICOKOMOJIEKYIIIPHBIX 2 Bompocst K 13 3
coequHeHni. CTpOeHHE KPUCTAIIUTOB, pyOexHOi
Jamernel, MOHOKPHCTAIIOB, CheponToB, KOHTPOJBHOI
¢ubpmI.
MewmbpaHHOE paBHOBECUE JlonHana. TepMoarHAMUKa MUIEILIO00pa30BaHMS: Pabora ¢ yuebnoit [1-71;
[NonmaneKTponuTHL. TerutoBblie 3P (eKTrI, SHTpONUiTHAS JTUTEPATYPOI. [10, 11]
npupoaa munemuiodpazoBanus [1AB B Bompocst K
15 2 3 BOJHBIX pacTBopax. Jmarpamma ¢a3oBbIx 1 pyOexHOI 1,3 3
cocrosiuuit; Touka Kpadra. Biausaue KOHTPOJIbHOM
koHUeHTpauuu [TAB Ha cTpoeHue munesni.
JKuKokpucTalumuecknue CUCTEMBL.
VYcroitunocts pactBopoB BMC u ee HapyIieHue. Kunernka xoarymsuu. Teopust ObICTpoit Pabora ¢ yueOHoit [1-7];
3acTtynHeBaHne. THKCOTPONHS M CHHEPE3HC. koarymsinu# (CMOTYXOBCKHIA). JIUTEPaTypOil. [10, 12, 13]
16 4 4 AHTaroHusM 1 CUHEPTU3M B IeHCTBUH 2 Bompocst K 15 3
AIIEKTPOIMTOB Ha MPOLECC KOATyJISIHH. pyOexHO '
DoKyIALUS, TETEPOKOAryIALus, KOHTPOJIbHOM
amaryisus (OnpeeIeHus, IPHMEpHI).
18 BTOPASI PYBEXKHASI ATTECTALIMS (KOMITBIOTEPHBIN TECT) 11 20
Hroro 36 54 18 22 40
*Mpumeuanus

1. Bce Bubl yueOHOU pabOTHl MOTYT IPOBOAUTHCS TUCTAHIIMOHHO Ha OCHOBAHUH JIOKAJIbHBIX HOPMATUBHBIX aKTOB.

2. B nenax peanuszanuy MHAMBUAYAIBHOTO MOAX0/a K 00YYEHHIO CTYIEHTOB, PEaTM3yIOUINX Y4eOHBIH Mpolece Mo HHIUBUAYATbHONH TPAEKTOPUH B paMKax
MHIUBUAYAJIBHOTO pabouero miaHa, M3y4eHrue JaHHON JUCHIUITIIMHBI MOKET OCYILECTBIIATHCS Yepe3 UHANBHUAYyaIbHbIE KOHCYJIbTALUU IPENoAaBaTe sl O4YHO, B 4aChl
KOHCYJIbTAIIM, IO JIEKTPOHHOM MOYTE, a TAKXKe C UCII0JIb30BaHUEM IUIaTGOPM TUCTaHIIMOHHOTO 00y4yeHus, Bxoasaumx B SUOC COI'Y.
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6. OOpa3oBaTebHbIE TEXHOJIOTUH
Jnist JOCTYOKEHUSI TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS AMCIUTUINHBI, UCTIOIB3YIOTCS pa3IHYHbIC

00pa3oBaTeyibHbIE TEXHOJIOTHU:

- TPaIULMOHHBbIE JeKUHH H NPaKTHYecKHe (CeMUHAPCKHUE) 3aHSITHSA C HCIIOJIb30BAaHUEM COBPEMEHHBIX
MHTEPAaKTUBHBIX TEXHOJIOTHIA;

- JIeKIUSI-THAJIOT — COJIEpIKaHUE MOJIAeTCs Yepe3 CEPHI0 BOIPOCOB, HA KOTOPBIE CTYACHT JOJIKEH OTBEYaTh
HETIOCPEACTBEHHO B XOAE JIEKLIUH.

- OHJIaliH-CeMMHApP — Pa3HOBHUIHOCTH BEO-KOH(EPEeHIUH, MPOBEIECHHE OHJIAMH-BCTPEY WM IPE3CHTALUM
yepe3 MHTepHET B pexnMe peanbHOro BpeMeHH. Kakaplii M3 y4acTHHKOB HAaxXOJUTCS y CBOETO KOMIIBIOTEpA
(cpencTBa cBs3M), a CBI3b MEXAY HUMH MOLICpP)KHUBaeTcs depe3 VIHTepHET MHOCPEICTBOM 3arpy:kacMoro
MPUI0KEHUS], yCTAHOBJIEHHOT'O HAa KOMITBIOTEPE KaXKI0I0 YIaCTHHKA;

- IOKJIaJ] — CTYICHT TOTOBHUT KPaTKOE COOOIIEHHE [0 BOMPOCY TeMBI, 0(opMIIsieT paboTy B COOTBETCTBUH C
TpeOOBaHUAMH U CIAET €€ MPEroAaBaTelio;

- BuIeokoH(epenuusa — ceanc BumeokoHdpepenncssn (BKC) — 3To TexHOIOTHS HWHTEPAKTHBHOTO
B3aMMOJIEHCTBUS IBYX U 00jee Y4acCTHHKOB 00pa3oBaTeNLHOTO Mpolecca Ui oOMeHa nHpOopMaluei B peaabHOM
peXMMe BpEMEHH.

TexHoI0rus YTEKTPOHHOT0 00yUeHHs (pearn3yeTcs MPpHU OMOIIX 3IEKTPOHHONW 00pa30BaTeNbHON Cpebl
COI'Y npu ucnons3oBaanu pecypco ObC, mpy IpoBeICHNN aBTOMATH3UPOBAHHOTO TECTHPOBAHUS U T. II.).

No/ Tema Bupn 3ansarus Koa-Bo AKTHBHBIE HNHuTepakTuBHBIE GOPMBI

Il 4acoB ¢opmbr

1 BBenenue B xumuto | Jlekmus 2 Jlekuus-Oecena, Cait JIUCTAHIIMOHHOTO
KOJDTOMTHO-TUCTIEPCHBIX Jlexmus-quanor oboyuerns ([O) COI'Y Ha
COCTOSTHUH BCIIICCTB B TUTOTIA/IKE CHCTEMBI
IIPUPOJE. TepmoanHamuka «MOODLE» 10
MOBEPXHOCTHOTO CIIOSL. cepiike:http://Ims.nosu.ru /
IToBepXHOCTHOE HATSKCHUE.

2 MornexymnspHo-kuHeTHdeckue | Jlekius 2 Jlexuus-6ecena, Caiit JIUCTAHITMOHHOTO
cpoiictBa JIC. BpoyHOBCKOE Jlexnus-guanor ob0yuenusa ([1O) COI'Y Ha
JIBIDKCHUE. duddyszus. TUTOTIA/IKE CUCTEMBI
IIpupona, KIIaccu(pUKaIs, «MOODLE» mno cchuike:
METO/IbI MOJTyYCHUS http://Ims.nosu.ru
JTUCTIEPCHBIX CHCTEM.

3 MoHOMOIEeKyIIpHbIE Jlexnus 2 Jlexmms-6ecena, Caiit JIUCTAHITMOHHOTO
MEXaHU3MBI agcopOmmu. Jlexst- quanor oboyuenns ([O) COI'Y Ha
YpaBHeHUE HU30TEePMBI TUTOTIA/IKE CUCTEMBI
anpcopommu ['m66ca. Ocmoc. «MOODLE» mno ccpuUIKE:
CenuMeHTaIusl. http://Ims.nosu.ru

4 VYeroitunBocts M Koarynsuus | Jlexnus 2 Jleknus-Oecena, Caiit JIUCTAHIIMOHHOTO
JIUCTIEPCHBIX CHCTEM. Bubl Jlexuus-auanor obyuenus ([O) COI'Y nHa
YCTONYHUBOCTH. ®dakTopbl TJIOIIAKE CHCTEMBI
YCTOMYUBOCTH. «MOODLE» mo cchuike:

http://Ims.nosu.ru

5 Bnusnue osaextponutoB Ha | Jlekius 2 Jleknus-Oecena, Caiir IUCTAHIIMOHHOIO
ctpoerne  JI9C.  Metoasl Jlexnus-nuanor oboyuerus ([1O) COI'Y Ha
OYHUCTKH KOJITOUTHBIX TUTOTIA/IKE CUCTEMBI
PacTBOpOB. OnTtuieckue «MOODLE» 1o
CBOIiCTBa KOJUIOUIHO- ceputke: http://Ims.nosu.ru
JIUCTIEPCHBIX CUCTEM.

6 JImopwmnsHbIe nucriepcHsle | Jlexnus 2 Jlexmms-6ecena, Caiit JIUCTaHLIUOHHOT'O
CHUCTEMBHI, o0Opa3oBaHHBIE Jlexmmst-rranor oboyuerns ([O) COI'Y Ha
MHUIIEIUIO00Pa3YOIIUMH TUTOTIA/IKE CUCTEMBI
IIOBEPXHOCTHO - AKTUBHBIMHU «MOODLE» 1o
semectBamu (MITAB). cepiike:http://lms.nosu.ru

7 Knaccel nucnepcubix cucrem. | Jlexnus 2 Jleknus-Oecena, Caiir JUCTAHIIMOHHOTO
Abspo3zonu, CYCIIEH3UH, Jlexuus-auanor oboyuenns ([1O) COI'Y Ha
OMYJLCUHU, TIEHBI, TOPOIIKH, TUTOIIAJIKE CHUCTEMBI
HX CBOICTBa «MOODLE» o

ceplike:http://lms.nosu.ru

1 W3mepenne moBepxHOCTHOTO | JlabopatopHoe 4 Jlexuus-6ecena, Caiir JUCTAHLIMOHHOI'O
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HaTsbkeHust pactBopo [TAB
METOIOM Pebunnepa.
N3yuenue 3aBUCUMOCTH
MOBEPXHOCTHOTO  HATSDKEHUS
OT TEMITEPaTyPHI.

Jlexius-auanor

obyuenus (10) COI'Y nHa
TIIOIIAIKE CHUCTEMBI
«MOODLE» o

cebuike: http://Ims.nosu.ru

2 Omnpenencane KoHmeHTpanuu | JlabopaTopHOe Jlexkums-6ecena, Caiir JTUCTAHIIMOHHOTO
munenooopazoBanus  (KKM). Jlexnus-nuanor obyuenus ([10) COI'Y na
W3ydenune 3aBUCIMOCTH TUTOIIA/IKE CUCTEMBI
o=J(In C). «MOODLE» mo cchlike:

http://Ims.nosu.ru

3 W3ydaenne  amcopbmmm 3 | JlaGoparopHoe Jlexmmsi-Oecena, Caiit JUCTAHITHOHHOTO
pacTBOpoB Ha TBEPJIOM Jlexumst-quanor obyuenus (J10) COI'Y nHa
agcopOenre. Ancopbuus [UTOIIAIKE CHCTEMBI
CH3;COOH Ha «MOODLE» o
AKTHBUPOBAHHOM YTJIE. cepiike:http://lms.nosu.ru

4 Omnpenencane KoHCTaHT @ U N | IIpakTmyecoe, Jleknus-Oecena, Cair JTUCTAHIIMOHHOTO
B ypaBHeHmn @peliHamNXa. | 1abopaTtopHOE Jlexmmsi-rranor oboyuerns ([O) COI'Y Ha
Ioctpoenue H30TepPM TUTOTIA/IKE CHCTEMBI
agcopOmuu. «MOODLE» o

cceuike: http://Ims.nosu.ru

5 [Monyuenue 3oms runpookcuna | Jlaboparoproe Jlexnms-Oecena, Caiit JIUCTAHITMOHHOTO
JKene3a METOJIOM  THAPOJU3a Jlexuus-auanor obyuenus ([1O) COI'Y Ha
XJIOpH/Ia Keesa (1. UTOIIA/IKE CHCTEMBI
Onpenenenue 3aIIUTHOTO «MOODLE» 1o
YHCIa KpaxMmana Juist 3051 cceuike: http://Ims.nosu.ru
FE(OH)3.

6 IMomyuenne muohoOHBIX 301eit | JlabopaTtopHOE Jlexums-6ecena, Caiir JTUCTAaHIIMOHHOTO
METOJIOM MENTU3AIINY. Jlexuus-auanor obyuenus (1O) COI'Y nHa
OnpenencHue CBOWCTB TUTOIIA/IKE CHUCTEMBI
MOJIyYEHHBIX 30JICH. «MOODLE» 10

cceuike:http://Ims.nosu.ru

7 Koarynsiuust 30511 Fe(OH)z npu | JlabopaTropHoe Jlexnus-6ecena, Caiit JIUCTAHITMOHHOTO
JO0aBJICHUN  DIIEKTPOJIUTOB. Jlexuus-nuanor oboyuernns (J1O) COI'Y Ha
Onpenencaue mopora TUTOTIA/IKE CHCTEMBI
KOaryJisiliuk,  yCTaHOBJICHUE «MOODLE» o
npaswia Hlyneie-T'apau. ceputke: http://Ims.nosu.ru

8 DneKTpuuecKue cBoiictBa | JlaboparopHoe Jlexknus-6ecena, Caiit JIUCTAHLIMOHHOI'O
0 OOHBIX 30J1€H. Jlexrusi-ranor ooyuenuss  (JJO) COI'Y
Dnektpodopes. http://Ims.nosu.ru
DIEKTPOOCMOC..

9 Anresust u kore3usi. | JlabopatopHoe Jlexnus-6ecena, Caiit JIUCTAHITMOHHOTO
CMmauuBaHue U pacTeKaHue. Jlexuus-auanor obyuenus (1O) COI'Y nHa
KanuiisipHOCTb. Posb TUTOIIA/IKE CHUCTEMBI
KallWJUIAPHBIX ~ SIBICHUH B «MOODLE» mno ccbuike:
OHMOJIOTMYECKUX CHCTEMAX. http://Ims.nosu.ru

10 Ancopbrust  anekTponutoB. | JlaboparopHoe Jlexnus-6ecena, Caiir JIUCTAaHIIMOHHOTO
CopOuHoHHEIE METOJIbI Jlexuus-auanor ooyuernns  (JJO) COI'Y
yaaJeHus TOKCHYECKUX http://Ims.nosu.ru
BEIIIECTB M3 OPraHu3Ma.

11 DNEeKTPOKUHETUYECKUE JlabopatopHoe CemuHap B  JUATIOTOBOM
spreHns. CTpOGHUE MUIIEIT B pexume
ruapooOHBIX  KOJUIOMIHBIX
cucTeMax.

12 3anuTHoe nerictBue | JlabopaTtopHoe Caiir JO COI'Y mna
MOBEPXHOCTHO-aKTHBHBIX TUTOTIA/IKE CUCTEMBI
BeectB, BMC. Omynbscuu, ux «MOODLE» mo cchlike:
KIaccuuKams, METO/IBI http://Ims.nosu.ru
MOy ICHUS

13 JucrepcuoHHbIe u | JlaboparopHoe CemMuHap B JHAJIOTOBOM
HEIUCIIEPCHOHHBIC peKUME

BBaHMOHeﬁCTBHH B TOJIAAPHBIX
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Y HETIOJISIPHBIX (ha3ax.

14 Pabora aaresumn, ee CBs3b C Jlabopatoproe | 2 I'pymmoBoe  o0cyxieHue;
XapaKTEePUCTUKAMHE CHUTYal[IOHHBIN aHAITU3
MEKMOJIEKYIIIPHOTO
B3aUMOJICICTBHS.

15 TepmoaunaMuka Jlabopatopuoe | 4 CemuHap B JHAJIOrOBOM
MUIIEIUIO00pa30BAHMS: pexnme

muremioopasosanus [1AB B
BOJIHBIX PacTBOpax.

16 AHTaronmsm u cuHeprusm B | JlaGoparopuoe | 2 CemuHap B JHQJIOrOBOM
JIEHCTBUU 3JIEKTPOJIUTOB Ha pexumMe
IpoLecc KoaryJsiyu.
17 PyGexHas KoHTponbHast | KomnbrotepHoe | 4 Kommnsroreproe Brinonnenue
pabora Nel, No2 TECTUPOBaHHE TECTUPOBaHHE WHIMBH/YaJIbHBIX TECTOBBIX
3alaHuH

3aHATUS C IPUMEHEHNEM aKTHBHBIX METOJIOB 0OY4EHUS COCTABIISAIOT 36 YacoB (B MHTEPAKTUBHOU
dbopme), uto cootBeTcTBYeT TpeboBaHusM (PI'OC.3++) no Hampasnenuto noaroroku 04.03.01 Xumus.

WMHHOBAIIMOHHBIE CITOCOOBI K METO/TI, UCTIOJB3YEMbIC B 00pa30BaTEIILHOM MTPOIIECCE OCHOBAHBI Ha
UCIOJIb30BAHUN COBPEMEHHBIX JAOCTHKCHUN HAyKH M MH()OPMAIMOHHBIX TEXHOJIOTUW, HANpaBIEHbI Ha
MOBBIIICHUE KAa4yeCTBa IMOATOTOBKM IyTEM pa3BUTHS y CTYJISCHTOB TBOPYECKUX CIOCOOHOCTEH U
CaMOCTOSITENILHOCTU (METOABbl MPOOIEMHOr0 OOYYEeHHMsI, HCCIEIOBATENLCKUE METOJbl, TPEHUHTOBHIE
(OpMBI, PSHTHHTOBBIC CHUCTEMBbI OOYYCHHS M KOHTPOJS 3HAHUK W JIp.), HAICIIEHbl HA aKTHBH3AIHIO
TBOPUECKOTO TMOTEHIIMajda M CaMOCTOSITENIFHOCTH CTYJIEHTOB M MOTYT pealn30BbIBAThCA Ha 0aze
WHHOBAIIMOHHBIX CTPYKTYp (Hay4HbIX 1a0OpaTOpHii, IEHTOB, IPEANPUITUNA U OPTaHU3aALUN U Ap.).

Ha 3aHATHSX MCHONB3YyeTCs] MHTEPAKTUBHAS JOCKa, MPOEKTOp. CTYIEHTHI TOTOBST MPE3CHTAIIHH.

J1s nocTHKeHus TUTAaHUPYEMBIX pe3ylbTaToB 00yueHus B aucuuiuinae «KosionaHas XxumMus»
MCTIOJB3YIOTCS pa3IMyHble 00pa30BaTEIbHbBIC TEXHOIOTHH:

1. Ungpopmayuonno-pazsusaiowue mexroiocuu, HalpaBIeHHbIC HA OBJIaJICHUE OOJIBIITMM 3aIIaCOM
3HAHWM, 3aIIOMHHAHNE U CBOOOTHOE OTICPUPOBAHHEC UMH.

Hcnonp3yeTcss JIEKIIMOHHO-CEMUHAPCKUH METOJl, CaMOCTOSITENIbHOE H3YyUYeHUE JHUTEepaTyphl,
MPUMECHEHHE HOBBIX HMH()OPMAIMOHHBIX TEXHOJOTHUH JIJII CaMOCTOSATEIBHOTO IOTIONHCHUS 3HAHHIA,
BKJIIOYAsl UCTIOJIF30BaHNE TEXHUYECKHUX U DJIEKTPOHHBIX CPEICTB MH(OPMALIUU.

2. JeamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOI02UU, HalpaBJieHHbIE  Ha
dbopMupoBaHHEe cUCTEMbI TPO(HECCHOHANBHBIX MPAKTUYECKUX YMEHUH MPHU MPOBEICHUU HCCIIEeTOBaHUH,
00eCTICUNBAOIINX BO3MOKHOCTD KQ4eCTBEHHO BBITIOHATH TPO(HECCUOHATBLHYIO IS TSIIBHOCTD.

Hcnonp3yeTcss aHaim3, CpPaBHCHHWE METOJIOB IPOBEACHUS (PU3NKO-XHUMUYECKUX HCCIICIOBAHHA,
BBIOOP METO/1a, B 3aBUCUMOCTH OT 00BEKTa MCCIEAOBaHUS B KOHKPETHOM CUTYAIlMU U €r0 MpaKkTudecKas
peanuzanus.

3. Pazeusarowue npobremHo-opueHmuposanHvle mexnoaio2uu, HapaBieHHbIE Ha (GOPMUPOBaHUE
1 pa3BUTHE MPOOJIEMHOTO MBINUICHHUS, MBICIUTEILHON aKTHBHOCTH, CIIOCOOHOCTH TIPOOJIEMHO MBICIUTH,
BUJIETH U (POPMYITHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPECTBA JIJIS MX PEIICHUSI.

Ucnonp3ytorcss BUIbI  TPOOJEMHOTO OOYYEHHMs: OCBEIIEHHWE OCHOBHBIX TMPOOJEM XHWMUH
KOOPJIMHAIIMOHHBIX COCIUHEHHH Ha JEKIUsAX, ydeOHble AUCKYCCHHU, KOJUICKTUBHAS MBICIHTENbHAS
JESATENILHOCTh B TPYIIIAX MPH BHIMOJTHCHUH JTIOMAITHUX pa0oT, pelieHre 3a/1a4 MOBBIIICHHON CII0KHOCTH.
[Ipy >TOM UCHONB3YIOTCS TMEpPBBIE TPU YPOBHS (U3 UYETHIPEX) CIOKHOCTH W CaMOCTOSATEIHHOCTH:
npoOJIeMHOE U3JIOKEHHE yueOHOro Mmarepuana IpenojiaBaTeleM; CO3/aHue  IpernojaBaTesieM
MpOOJIEMHBIX CUTyaluii, a oOydaeMble BMECTE€ C HMM BKIIIOYAIOTCA B MX pa3pelIeHHe; MPEnoaBaTelb
JUIIb CO3JaeT TPOOIEMHYIO CHUTYaIlMio, a paspemarT e€ oOydaeMble B XOJ€ CaMOCTOSATEIBHOM
NeSITeIbHOCTH.

4. Jluunocmmuo-opuenmupoganHvle mexHono2uu oOyyenus, oOecIednBalolIe B XOJe y4eOHOro
mpolecca y4eT pa3IHuvHbIX CIIOCOOHOCTEN 00y4aeMbIX, CO3/IaHuE HEOOXOAUMBIX YCIOBUHM IS Pa3BUTHUA
WX WHJIUBHIYATbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTHBHOCTH JIMYHOCTH B Y4eOHOM Tiporiecce. JIMIHOCTHO-
OpPUEHTUPOBAHHBIC TEXHOJIOTHH OOyUYEHUS PEaTU3YIOTCS B Pe3ylbTaTe WHANBUAYAILHOTO OOILICHUS
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npenoaaBaTeyid U CTYACHTA IIPpHU CAa4Y€ KOJUIOKBHUYMOB, ITPH BBIIIOJIHCHUHW AJOMAIIHUX WHIAWBHUAYAJIbHBIX
SaHaHHﬁ, Ha CKCHCACIIbHLIX KOHCYJIbTAllUAX.

No/ | Tema Bun Kou-Bo AKTHUBHBIE (hOpMBI HNHTEepaKTHBHBIE
n 3aHATHSA 4acoB dhopmbl
1 | Bce  nekuuonnele  3ausatus | Jlexnus 36 MopenupoBanue CemuHap B

MPOBOJATCSA C HCHOJBb30BaHUEM KJIacTepoOB u Osoka JIMaIorOBOM
WUHTEpaKTHUBHOW  nocku. s NpoOJIEMHBIX ~ BOIPOCOB. pexume
Ka)XJOH JIEKIMM TOATOTOBJICHA Hcnonb3oBaHue MyJIbTH-
MYJIbTUMEANIHHAS TPE3CHTALMS MEIUHHBIX  TEXHOJIOTHH.

OOyuyeHne Ha  OCHOBE

OTIBITA. OO6cyxacHue

PE3yJIBTATOB BBITOITHEHUS

JIOMalIHNX 3aJaHAN

2 | I[loBepxHOCTHBIE SIBJICHUS B Jlabopatop- 54 IlepcnexTuBHO — Xumuueckuit

JICTIEPCHBIX CUCTEMAX HBIE orepexaroiiee 00y4eHHe. | SKCIIEPUMEHT.
(¥3MepeHHe MOBEPXHOCTHOTO 3aHATHS OOyueHue Ha OCHOBE Pabora B ManbIx
HaTSHKEHHUST METOJIOM ombita. OOCy)eHne rpymnmax.
PebOunnepa, nsyueHue pe3yNbTaToB BhINONHEHUS | MccnenoBaTenbeku
3aBUCHUMOCTH IIOBEPXHOCTHOTO JIOMAILHUX 3alaHUuH. 1 METOL.
HaTSDKEHUS OT TEMIIEPaTypBI, bani-urpsr.
ompenenenue KKM); JuckyccHuoHHBIE
[Nomydenne u Koarymsus TEXHOJIOTHH:
o oOHBIX 301eH (cTpocHHe MO3TOBOH IITYPM,
30JI€ii, OIpe/ieNieH e mopora KelHc-TeXHOIOTHs,
KOAryJsiHN); TEXHOJIOTHUS
DJeKTpu4ecKue CBOicTBa CUTYaIHOHHOTO
JIICTIEPCHBIX CUCTEM aHaIu3a.
(anexTpodopes, onpenencHue
ANEKTPOPOPETUICCKOM
TOABIKHOCTH 30JI€H).

7. YuedHO-MeTOAUYECKOE 00ecrieueHne CaMOCTOSITeILHOI PadoThI

[lenbto camMOCTOSITENLHOM pabOThl CTYIEHTOB SBJISETCS: (OPMUPOBAHHUE CIOCOOHOCTEH K
CaMOCTOSITEIFHOMY TO3HAaHUI0O M OOYYEHHIO, TOUCKY JHTEpaTyphl, 0000meHut0, OGOPMICHUIO U
MPEACTABJICHUIO ITOJYUCHHBIX PE3YJIbTATOB, UX KPUTHYCCKOMY aHAJIM3y, TIOUCKY HOBBIX M HCOPAWMHAPHBIX
pelIeHni, apryMeHTHPOBAHHOMY OTCTaUBAHUIO CBOMX MPEIOKEHHM, YMEHHH MOATOTOBKH BBICTYILIICHUI
Y BEICHUSA IUCKYCCHUU.

CamocrosiTeibHasi padoTa cTyneHTOB mo aucuumuinHe «KommowaHas XUMHS» CHOCOOCTBYET
Oosee TIIYOOKOMY YCBOCHHIO M3Y4aeMOro Kypca, (popMHpYET HaBBIKH HCCIIEIOBATENLCKOM padOTHl 1O
npobiemMaM 0€30MacHOCTH YeTIOBeKa B cpelie 0OUTaHus, OPUEHTHPYET CTYIEeHTAa HA YMEHHUE MPUMEHSITh
IMOJIYYCHHBIC TCOPCTUUCCKHUEC 3HAHHWA HA MPAKTUKEC U IMIPOBOAUTCS B CJICAYIOIINUX BUAAX:

e [IpopaboTka JIEKIIMOHHOTO MaTepHana.

e [loaroroBka k 1abopaTopHBIM paboTam.

e [IpopaboTka U  KOHCIEKTHUpPOBAHHE

CaMOCTOSITETbHOMY U3YYEHHUIO.
e [loaroroBka K PK3aMeHY.

TEM, PEKOMCHAOBAHHBIX npenoaaBaTciIceM K

Opranuszanusi CaMOCTOSATEIbHOI PadOThI.

CamocrosiTenbHass paboTa CTyAeHTOB mo aucnuiuiiHe «KostomgHas XuMusS» BKIIOYAET
BBHITIOJTHEHUE JJOMAITHUX 3aJJaHU K KKIOMY J1a00paTOpHOMY 3aHATHIO, K pyOSKHBIM TECTUPOBAHUSIM U
K UTOrOBOMY 3a4eTy. 3aJaHus COJIEpKAT YCTHYIO MOJATOTOBKY IO TEOPETUYECKUM BOIIPOCAM, TOATOTOBKY
JIOKJIAJIOB K HEKOTOPHIM 3aHATHSM 110 BRIOPAHHOHN WK MPENI0KEHHON CTYACHTOM TeME.

JocTynm K METOIWYECKUM MaTepuajaM sl 00eCleueHns CaMOCTOSTEIHbHOW paboThl CTY/IEHTOB
obecreynBaeT AucTaHIUMOHHAs Iomaaka cucteMsl « MOODLEy.
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CamocrosTenpHass paboTa CTYACGHTOB, MPEIyCMOTPEHHAs y4YeOHBIM IIIAHOM, JOJDKHA
COOTBETCTBOBAaTH 0Ooyiee TIIYOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMUPOBATH HABBIKH
UCCIIEIOBATEIILCKOW pabOThl U OPUEHTUPOBATH CTYICHTOB Ha YMECHUE MIPUMEHSITh TCOPETUUCCKUE 3HAHUS
Ha TPaKTHKE.

3amaHus A CaMOCTOATENbHON padOThl COCTABIAIOTCS 1O pa3ziesiaM UM TeMaM, M0 KOTOPhIM He
NPEeJyCMOTPEHbl  ayIUTOpPHBIE  3aHATHSA, JMOO TpeOyercs JOMOJIHHUTENBHO MpopadoTaTh H
MPOaHAIM3UPOBATh pacCMaTPUBACMBIH MPEMOAaBaTeieM MaTepruail B 00beMe 3aIUIaHUPOBAHHBIX YaCOB.

3agaHus o CaMOCTOSTENILHON PadoTe MO JUCHUIUIMHE MOTYT OBITh CIEIYIOIIUX BUOB:

®  KOHCIIEKTUPOBAHHE NIEPBOMCTOYHUKOB H JAPYTroil ydeOHOU TUTEpaTyphI;

e npopaboTka ydeOHOro mMaTepuaia (10 KOHCIEKTaM JICKIIUK Y4eOHOW M Hay4YHOU JIMTEepaType) H
MOJrOTOBKA JIOKJIAJIOB HAa CEMUHApaxX M IMPAKTHUECKUX 3aHATHUAX, K YYaCTHIO B TEMAaTHYCCKUX
JICKYCCHSIX U JICJIOBBIX MTPax;

e paboTa ¢ HOPMATUBHBIMU JOKYMEHTAaMH M 3aKOHOAATEIbHOH 0a30il; MOMCK M 0030p HAyYHBIX
MyOTMKAIUHI 1 SJIEKTPOHHBIX HCTOYHUKOB WH(OPMAIUH, TIOJTOTOBKA 3aKIFOUYCHHUS 110 0030pY;

®  pCUICHHUE 32124, BHITOJHCHHUE YIIPAKHCHHIA;

e paboTa ¢ TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH;

® aHANU3 CTATUCTUYCCKMX M (DAKTUYECKUX MATEPUAIIOB, COCTABJICHUE BBIBOJIOB HA OCHOBE
NPOBEICHHOTO aHaJIN3a | T.1I.

CamocTtosaTenbHas paboTa AOKHA HOCUTh CHUCTEMATHMUYECKUN XapakTep, ObITb HHTEPECHOU H
MPUBJICKATEILHOM /IS CTY/ICHTA.

Pe3ynbTaThl caMOCTOSATEIBHOW paOOThl KOHTPOIUPYIOTCS MPENOJaBaTeIeM H YUUTHIBAIOTCS MPU
aTTecTanMu CTyjaeHta (dk3ameH). [Ipum 3TOM TPOBOIATCA: TECTHPOBAHME, HKCIPECC-OMPOC HA
CEMHUHAPCKHUX M MPAKTUYCCKUX 3aHATHUSAXK, 3aCIIyIIUBAHKUE JJOKJIA/I0B, POBEPKA MMChbMEHHBIX pa0OT U T.1I.

CamocrosTenpHass paboTa CTyaeHTOB 1o jucnuiumHe «KommouwaHas XuMus» BKIIOYAeT
BBHITIOJTHEHUE JOMAITHUX 3aJaHUil K KaKIOMY MPAKTUYECKOMY 3aHATHIO. 3a/JlaHUs COJEP)KaT YCTHYIO
MOJITOTOBKY II0 TEOPETHYECKUM BOIPOCAM, PEHICHHS TEMaTHYECKUX 3aJad 0 pasfeliaM, IMPOIUCH
1a00paTOPHBIX 3aHATHIA.

CamocTtosTenbHas paboTa CTYJIEHTOB BKJIIOYAET BBHIMOJTHEHHE JOMAIIHUX 33JaHUN K KaxIOMy
MPAKTUYECKOMY M JTa00paTOpHOMY 3aHATHIO. 3afaHMs COAEp)KaT Kak MUChbMEHHBIE BOIMPOCHI U 33/ayH,
TaK ¥ YCTHYIO TOJIOTOBKY IO TEOPETHUYECKUM BompocaM. JIJis MOATOTOBKH K 3aHATHSIM CTYICHTHI
MOJIB3YIOTCA y4eOHMKaMM H y4eOHBIMH TIOCOOMSMH, YKa3aHHBIMH B CIIHCKE PEKOMEHJOBaHHON
JUTEPATYPHI, & TAKKE NHTEPHET-UCTOYHUKAMU. Bce MeToInIecKie MaTepratbl IPEICTABICHBI B CHCTEME
nuctannuoHHoro ooydenus COI'Y.

BOHpOCBI 1 TEMBbI, OTBOAMMBIC Ha BBIIIOJIHCHUC CaMOCTOSITETbHOM pa6OTI)I 10 JUCIHHUINNIINHE, a TaK¥XKEe
KpUTEPUH OLIEHUBAHMUSI 110 K&KIOMY BHIy pabOTHI copepkarcs B paznene 8 PII/I.
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8. OueHOYHBIE CpeIcTBA /LISl TEKYIIEr0 KOHTPOJIsI YCIeBaeMOCTH, Py0e:kHOii aTTecTalluy U
NMPOMEKYTOYHOI aTTeCTAIIMU N0 HTOraM ocBoeHus qucuuminabl (IK-1, ITK-2).

8.1. OueHouHble cpeacTBa AJs TEKyLIero KOHTPOJIA yCIeBaeMOCTH

KonTposabHble 3a1anus (1eMoBepcUM) VISl OLEHKH 3HAHUI, YMeHUil, HABLIKOB U (MJIH)
ONBITA JeATeJbHOCTH, XApPaKTepH3YIOINUX 3Tanbl (GopMHpPOBaHMS KOMIIETEHIHWI B mpounecce
0CBOEHHS 00pa30BaTeIbHOI MPOrpaMMbl

Ne | Komrie- 3ananus Ui AMarHOCTHKH C(HOPMUPOBAHHOCTH Ccbuiku
TEHLUS KOMIIETCHIIMH

3aI[aHI/I$I OTKPLITOI'O THIIA

3amgaHus 111 AMArHOCTHKY Pa3BUTHS TCOPETUICCKUX 3HAHUH

1. | IIK-1 | YacTuisl Kakux pa3MepoB Ha3bIBAIOT JIUCIICPCHBIMH ? Kykymikuna, . W.
I1K-2 Kommonanast
XUMHSL:  ydeOHoe
mocobue: [16+] /
. . KykyukuHa,
A. 1O. Mutpodano
B. — Kemepogo:
KemepoBckmuit
roCcyAapCTBEHHbIN
YHUBEPCHTET,
2010. — 216 c. —
Pexum  pmocryna:
O TONIHCKE. —
URL: https://biblio
club.ru/index.php?
page=book&id=23
2755 — ISBN 978-
5-8353-1084-5. -
Tekcr:
3JIEKTPOHHBIH.
Crp. 6

2. [IK-1 | Jaiite ompeneneHue MOHATHAM gucrnepcHas cuctema, | Crtp. 7
IIK-2 | mucnepcroHHas cpeia, qucrepcHas gasa

3. |IIK-1 | Packpoiite coJiepKaHue noBepxHOCTHBIX | Ctp. 8
[IK-2 | aBneHuii: CMaYHhBaHUs, anre3uu, azcopoImy,
JIEKTPUUYECKUX IPPEKTOB.
4. |IIK-1 | Knaccuduxamms  aucnepcHblx  cucteM  — 310 | C1p. 8

IIK-2 | knaccudukanyst AUCHEPCHBIX CHCTEM IO arperaTHoMy
COCTOSIHUIO AMCIIEPCHOHHOM cpefibl M TUCIIEPCHOM (a3bl

5. | IIK-1 | Meronpl nony4eHus JUCHEPCHBIX CUCTEM Epmos, 0. A
TIK-2 Komtonnnas xumus.

®uznyeckas XUMHA
JIICIIEPCHBIX CHUCTEM:
y4ae0. A7l CTYACHTOB
YUpEXACHUN BBICLI.
npod. obpazoBaHus,
oOygaromuxcs o

CHEMaIbLHOCTH
060301. 65
"®apmanus” o

nucuuininge "dus. u
koyutong. xumusa" /
Epmos 10. A. -



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

Mocksa : I'D0OTAP-
Menua, 2014. - 352
c. - ISBN 978-5-
9704-2860-3. - Tekct

JNIEKTPOHHBIN  //
OBC "KoHcynbTaHT
crynenta" : [caiT]. -
URL :
https://www.studentli
brary.ru/book/ISBN9
785970428603.html
- Pexum pocrtyma :
I10 TTOJITHCKE.

Crp.27
6. [IK-1 O6mme  MeTroasl  OYMCTKH  aucnepcHblx — cuctem: | Crp. 30
I1K-2 | ¢unpTpanus, quanus, ynbTpaduiabTparys.
7. | IIK-1 | [Jaiite ompeneneHue IOBEPXHOCTHOMY HarskeHuto B | Ctp. 47
IIK-2 | repMuHaxX TEpMOAMHAMUKH MOBEPXHOCTHOTO CIIOSI.
8. |IIK-1 | Meroapl ompeneneHusi TMOBEpXHOCTHOro HarskeHus: | Crp. 52
[IK-2 | MeTon KamwUIIpHOTO TONMHATHA, MeTon Pebunaepa,
METOJ OTPBIBA KOJIBIIA, METOJ] CYETA KaIellb.
9. |IK-1 | Onumute 3aBUCUMOCTH MOBEPXHOCTHOTO HaTshkeHust ot | Ctp. 56
I1K-2 | remnepaTypsl.
10. | TIK-1 | IloBepXHOCTHO-aKTHUBHBIC W TOBEPXHOCTHO-HEaKTHBHBIE | CTp. 61
I1K-2 | BemectBa. M30TepMa MOBEPXHOCTHOTO HATSKEHHS.
11. | IIK-1 | [IpaBuno Hroxmno-TpayoOe. Crp. 65
ITK-2
12. | TIK-1 | IloBepxHOCTHas aKTUBHOCTb M azicopOIms BemiectB Ha | Ctp. 66
I1K-2 | rpanuie pa3zgena ¢as.
13. | TIK-1 | OOBsicHUTE pa3zanuue MeXIy TepMUHaMHU «aacopouus» u | Crp. 66
IIK-2 | «abcopOrusy.
14. | TIK-1 | IlpuBenute ypaBHeHue ancopOimu ['nb60ca. Ctp. 70
I1K-2
15. | IIK-1 [IpuBenute ypaBHeHHE ajcopoiuu JIsHrMIopa. Ctp. 73
I1K-2
16. | [IK-1 | Onummre BIMSHUAE TEMIIEPATYPHI Ha aJCOPOIIHIO. Crp. 83
I1K-2
17. | IIK-1 | Packpoiite = coxmepkanue  smnupuyeckoro  mnpasuia | Ctp. 88
[1K-2 Qasnca-Ilaneta npns  u3buparenbHOH aacopOUUu B
MHOTOKOMIIOHEHTHOM pacTBOPE.
18. | IIK-1 | OnummuTe OCHOBHBIE THIIEI HOHHUTOB. Crp. 89
ITK-2
19. | IIK-1 | Ha3oBure NPUHIUIHATbHBIE OCHOBBI merona | Crp. 93
[IK-2 | xpomarorpadus, pUBEINTE KJIaCCU(UKALIUIO
Xpomarorpauyeckrx METOJI0B aHAIN3a
20. | TIK-1 | OnmmuTe OCHOBHBIE MoJieKyisipHo-kuHeTnueckue | Crp. 110
I1K-2 | cBOMCTBa AMCHEPCHBIX CUCTEM: OPOYHOBCKOE JBHMXKEHHE,
ocmoc, b dy3uro, CeAMMEHTAITHIO.
21. | TIK-1 | OnumuTe OCHOBHBIE ONTHYECKHE CBoWcTBa aucnepcHbx | Crp. 132
IIK-2 | cucrem: paccesHue cBetra B 301X, dpdext Tunrmans.
Ypasuenue Pases.
22. | 1IK-1 | Onumute MeToAbl onpeaeneHus vactuil: Hedemomerpus | Crp. 138, 139
I1K-2 | u TypOuammeTpus.
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23. |IIK-1 | OnumuTre  MeXaHU3M  OCYIIECTBIEHUS  OCHOBHBIX | Crp. 148
[IK-2 | 571€KTPOKMHETUYECKUX CBONCTB JHMCIIEPCHBIX CHCTEM:
9J1eKTPO(hope3 U IITEKTPOOCMOC
24. | 1IK-1 | IlpuBeauTe cxemMy CTPOCHHS IBOWHOrO 3yekTpuueckoro | Crp. 153
I1K-2 | cios
25. |IIK-1 | JlaiiTe ompeaelieHMe TEPMUHY  «MHIemIa  30is», | Crp. 156
I1K-2 | n306pasute 6a30BOE CTPOCHUE MULIEILI.
26. | [IK-1 | Yro mpexacraBnseT coOoi koarymsiius B aucnepcHbix | Crp. 169
IIK-2 | cucremax?
27. | 1IK-1 | OnumuTe BUABI YCTOHYMBOCTH AucriepcHbIXx cuctem: | Crp. 170
IIK-2 | repmoauHammuueckas, arperaTuBHasi, KHHETUYECKasl.
28. | IIK-1 | Ha3oBute ocHOBHBIE (popMblI cTabmnuzanuu aucnepcHsix | Crp. 194
I[IK-2 | cucrem? Cunepesuc. Ilopor Koarymsnuum, <«30JI0TOE»
3alIUTHOE YHCIIO.
29. | [IK-1 OnuimuTe OCHOBHBIE crienuduKanuu Takux JHodooHsx | Ctp. 208
[IK-2 | nucnepcHBIX  CHUCTeM, KaK  a’po30Jid, CYCIICH3HH,
SMYJIbCUH, TIeHBL. JlaliTe ompenerneHue sMylbraTopam u
CTabMIIN3aTopam.
30. | IIK-1 | Kputnyeckass KOHIIEHTpalusi MuiemuiooopasoBanus, uyto | Crp. 255
[IK-2 |10 Takoe? KakoBBI OCHOBHBIE METONBI OIPEICICHUS
KKM?
31. |IIK-1 | Crpoenne wmmmemn B pactBopax. Yrto  Ttakoe | Crp. 257
[1IK-2 coJrroomIM3anus?
32. | IIK-1 | [IpuBenute xnaccudukanuio pacrsopo BMC, onummure | Crp. 276
[IK-2 | MexaHu3M UX pacTBOPEHHUS, XapaKTepHble OCOOCHHOCTH.
CpaBuute pactBopel BMC ¢ pactBopamu 3051eil u
VMCTUHHBIMU PACTBOPAMH.
3a11aH1/15{ JJI JUAarHOCTUKU Pa3sBUTHA NPAKTUYCCKUX yMeHI/Iﬁ 1 HAaBBIKOB
33. | IIK-1 | 3akonumte popmynmupoBKy npasuia Jlroxmno — Tpaybe: «C | Crp. 65
[IK-2 | yBenuyeHHeM YIJIEBOJOPOJHOIO pajauKaiza B psay
anudarryeckux KapOOHOBBIX KHMCIOT Ha rpymnmy —CH2-
WX MIOBEPXHOCTHASI aKTUBHOCTh YBETTUYMBACTCS ...»
34. | TIK-1 | YroOsl BBB3BaTh Koaryismuio 10 mz 3oms ruapokcuma | Crp. 199
IIK-2 | xene3a (III), B kaxa0M citydae mOTpeOOBaNIOCh MPUINTh:
7,6 mn 2 uH pactBopa NaCl, 11 mz 0,01 B pactBOpa
Na2S04 u 13,5 mz 0,001 u pactBopu K3 [Fe (CN)6].
Omnpenenute 3HAK 3apsiia YacTUI[ 30JI1 W BBIYHCIHUTE
MOPOT KOArYJISALUU KaX0T0 AJIEKTPOJIUTA.
35. | TIK-1 | PaccumTaiite 3IeKTpOKHMHETHYECKUH moreHIman vactui | Crp. 134
IIK-2 |30m1 Fe(OH)s mo nmaHHBIM d3nekTpodope3a; BHENTHSSA
pazHocte noreHnuanoB (U) pasna 170 B, paccrosinue
Mexnay anektpomamu (L) 0,45 M, cMmemieHue TpaHUIIBI
3019 K kKarony (a) cocraBwio 12 mm 3a 30 MuUHYT.
Temneparypa ombiTa 298 K, BSI3KOCTh AMCIEPCUOHHON
(BoaHO#) cpenbl paBHa 8,94-1074 Ta-c u oTHOCHTENbHAS
JUBJIEKTPUYECKas MPOHUIIAEMOCTD 78,2.
30,8 MB
22,8 MB
36. | [IK-1 | [ToBepxHOCTHOE HaTsbKeHWE OyraHona ¢ koHmeHrtparuer | Crp. 101
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[1K-2

4,52-107* kmonb/M® B cHcTeMe Boja - TelTaH npu 20°C
paBHO 4,0-107 Jx/M?. C yBenMYeHHEM KOHIICHTPAIUH
Oyranoma g0 8,1-10% kmoms/M®  moBepxmOCTHOE
HaTsHKEHHE U3MEHMIIOCH JI0 3,48-10’2}:[>1</ M2. BBIYHCIIUTH
MMOBEPXHOCTHYIO aKTUBHOCTh CIIUPTa B JAaHHOM HHTEpBaJIe
KOHIIEHTPAIU.

14,5-10°2 JIx-m/moub 18,3-1073 JTx-M/Moutb

37.

I1K-1
I1K-2

Hus  xoarymsumu 10wz 3oms  Homuma  cepebpa
notpedoBanock 4,5 mz 0,1 H. pacTBOopa HUTpaTa Oapus.
OnpenenuTh MOPOT KOATYJISIIIAH JICKTPOIUTA B MMOJIb/L.
32,4 MMOJIB/TI

22,5 MMoOIIB/1

Crp. 198

38.

I1K-1
I1K-2

Omnpenenure 3Hepruto ['m66ca Gs MOBEPXHOCTH Karlelb
BOJSHOTO TymaHa Mmaccoil. m = 4 r npu 293 K, ecnu
IIOBEPXHOCTHOE HATSDKEHHE BOABI & = 72,7 wmJ[x/M?,
IJIOTHOCTH BoAbl p = 0,998 F/CM3, JIUCTIEPCHOCTh YaCTHUI]
D =50 mkm 2.

87,41 x

125,3 JIx

Crp. 49

39.

I1K-1
I1K-2

Jia xoarynsauuu 10 ma 3018 ruapokcuna sxenesa (1) B
KaKIoM ciydae Obu1o qob6asneHo 1,05 mz 1 H. pacTBOpa
KCl, 6,25 mz 0,01 u. pactBopa NaxSOs u 3,7 mx 0,001 H.
pactBopa NazPOs. Onpenenure: a) MOpOru KOAryJsIIHH,
0) 3aps yacTull 30Ji, B) OTHOLIEHHE KOaryJlupyrouen
CIOCOOHOCTH MOHOB.

150 (KCI); 15 (Na2S04); 2,25 mr-sks/n (NazPOas);

105 (KCI); 6,25 (Na2S04); 0,37 mr-sks/1 (NazPOs);

Crp.202

40.

IK-1
I1K-2

Urob6s! BbI3BaTh Koarymsimuio 10 mz 3018 rugpokcuaa
xenesza (III), B kaxxaoMm ciyyae moTpedoBaioCh MPUIIUTD:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa Na2S04
u 13,5 mn 0,001 u pactBopu Ks3[Fe(CN)s]. Ompenenure
3HaK 3apsAfa dYacTUL 3078 UM  BBIYMCIUTE IOPOT
KOAryJisiliMM Ka)J0ro 3JIEKTPOJIUTA.

Crp.201

41.

I1K-1
[1K-2

3onp Momuaa cepebpa monydeH aoOaBieHueM kK 20 iz
0,01 H pactBopa oauaa xanus, 28 ma 0,005 H pacTBOpa
HuTpata cepeOpa. Hamummre dopmyny MUIETIBI
MOJyYEHHOTO 307151 W ONpEJACIWTE  HalpaBliCHHE
IBWKCHHsI TpaHynel 305 Homuaa cepebpa mpu
anexTpodopese.

Crp. 200

42.

[K-1
[1K-2

Kak pacrnonoxarcs moporu Koaryisiliii B Me-3K6/1 B Py
pactBopos cozeit NaCl, AlCls, Na;S04, NaH2P04 ans 30ms
ruapokcuna keneza  (III), momydennoro wmertomom
ruaponusza’? Jlaiite noscHeHus.

Crp.200

43.

I1K-1

Jan 301 ruapokcua xenesa (I111) u 3omb cynehuna

Crp. 200
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IIK-2 | cypemsr (III). JI1st koarynsuuu 3Tux 3051ei IPUMEHUIH
pacTBOPHI OIMHAKOBOW HOPMAaJIbHON KOHIIEHTPAIIMU
cienyromux coneii: Ca(N03)2, AlCI3, Na2S04 u
K3[Fe(CN)g]. Kakoro pactsopa norpe6oBanoch s
KOAryJisiuy KaKI0To U3 30J1el HauMEHbIIee 1
HauOOJIbIIIee KOTHIECTBO?

44, | TIK-1 | Hammmare  Qopmyny  Mmunewisl  cyiabpara  Oapus, | Ctp. 156
[IK-2 | mony4eHHOTO CIMBAaHHEM OJIMHAKOBOTO O0bEMa CHUIIBHO
pa30aBICHHOTO pacTBOpa XJjopuiaa Oapus W MeEHee
pa30aBICHHOTO PACTBOPA CEPHOM KHCIIOTHI.

45. | TIK-1 [Toporu koarynsiuuu 3JMEKTPOIUTOB JIJII HEKOTOPOTO Crp. 199
[IK-2 | ruapo3ons paBHbl: CNano3 = 300 mmonv/n, Cugcrz=
12,5 mmonv/n, CNa2soa = 147,5 mmonw/n, Caiciz = 0,17
mmonv/1. Kakol 3apsii HeCyT 4acTUILIbI 3071517

46. | IIK-1 | O0bsacauTe MexaHu3M HaOyxanuss U pactBopenus | Crp. 294
IIK-2 | monmumepoB Ha mpuMepe Kaydyka. UYro  Takoe
M30MpaTenbHOCTD MIpoliecca HaOyxaHus?

47. | TIK-1 | PaccumraiiTe TONHYI0 TIOBEPXHOCTHYIO OSHEPIUI0 S5 T Ctp.36
TIK-2 aMyJIbcHE O€H3011a B BOZE C KOHIEHTparuei 75 % (Macc.) u
nucnepcHocThio D = 2 mxm! npu Temmeparype 313 K.
IlnoTHOCTHL GeH3oma npu 3Toit TeMnepatype p = 0,858r/cm?,
MOBEPXHOCTHOE  HaTsbkeHue o = 32,0 MJIK/M?,
TEeMIepaTypHbId KOXPPUIMEHT MOBEPXHOCTHOTO HATSHKCHUS
Gensona do/dT = — 0,13 mJIx/(M* K).

3,81 JIx

5,62 JIx

Pabouas mporpamMma mnpeanosnaraeT TEKYLUIUi, TPOMEXKYTOUYHBIH U MTOTOBBIM BUABI KOHTPOJS: OINpPOC,
MIPOBEPOYHBIE MUCbMEHHBIE PAa0OTHI 110 TEMaM; SK3aMEH.

[IpoBepouHble MHCbMEHHBIE PaOOTHI MPOBOJATCS BO BpeMsl NMPAKTHUECKHX 3aHATHH, MO BOIpOcaM W3
NepevHs BOMPOCOB JJIsl MOATOTOBKH K 9K3aMEHY (CM. HHIKE).

Meroauka ¢popMupoBaHus pe3yJbTHPYIOLIEH OLEHKH
MuHuMaibHOE KOJUYECTBO OAUIOB, KOTOPOE CTYIEHT MOXET HaOpaTh B XOJ€ M3y4YeHHUS Kypca A
MOJTYYEHUS TIOJIOXKUTENIbHON O1leHKH, — 50; MmakcumanibHoe — 100. baysl ckiiagpIBatoTCs U3 CIEAYIOMINX
MOKa3aTeNei: 3a PeryJsipHbIe BBICTYIUICHUS HAa CEMHUHAPCKHUX 3aHATHAX — 10 20 O0a/mwioB 3a Kaxabld
pyOex; 3a TecTupoBaHHe — 0 15 OGaIoB HA KaXKI0¥ pyOe)HOM KOHTpOIbHOM; 10 30 6anioB Ha YCTHOM
OTBETE DK3aMEHA.

Tekymuii KOHTPOJIb 3HAHUN TPOBOAMUTCSA IMYTEM OLIEHKHU BBIMOJHEHUS MUCHbMEHHBIX 3aJaHUN K
MPAKTUYECKUM U J1a00paTOPHBIM 3aHITHSIM, & TAK)KE YCTHBIX OTBETOB HA MPAKTHYECKHUX 3aHSATHUSX.

O1leHOYHBIE CPENICTBA JJISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MTPOMEKYTOUHOM aTTECTALMU T10
UTOTraM OCBOCHUS JIUCITATIIINHEI.

OueHMBaHUE CTYAEHTa B XOJE TEKYIIEro KOHTPOJIA YCIEBAEMOCTU OCYILIECTBISETCA UCXONS U3

BBIIIOJIHEHUS BCEX BUIOB CAMOCTOSTEIbHOM paGOTBI.
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IIkana cooTBeTCTBUS NATHOAUIBHOM CHCTEMbI OLIEHUBAHNS € KOJIMYECTBOM HAOPAHHBIX
0aJ1JIOB 10 UTOraM TEKYIIero KOHTPOJIA yCIIeBAeMOCTH

Bux paboTst KomnuectBo 0aiaoB, COOTHECEHHBIX C 0OmIEH
OILIGHKOM II10 BCEM BHJIAM BBIITOJHEHHBIX PadoOT:

0-3 — «HEeYIOBIETBOPUTEIHLHOY;

4-9 — «yIOBIIETBOPUTEIILHOY;

10-15 — «xoporoy;

16-20 — «oTau4HOY.

Pabora Ha 71a00paTOPHBIX 3AHATHAX 0-10
(ycTHBIC OTBETHI, ydYacTHE B  OIpPOCE,
JIIaJiore).

BrlmoiHeHHE KOHTPOJBHBIX 3adaHHM, 0-10

cnavya oOpMIICHHBIX Ta00PaTOPHBIX paboT

Wroro Texymuii KOHTPOIH 0-20

Pabowas mporpamma mpemycMaTpuBaeT NMPOBEICHHUE JEKIMOHHBIX W J1A00PAaTOPHBIX 3aHATHH, a
TaK)Ke CJIETYIOIINEe BUbI paboT: CaMOCTOSITENbHYIO Pa0OTy CTYAEHTOB IO MOJArOTOBKE YCTHBIX JOKIAI0B U
00CyX/IeHUH 110 TeMaM TUCHUIUIMHEI - pad0Ty B aKTUBHOM U MHTEPAKTHBHOM (popmax.
PaGouas nmporpamma npeanonaraeT TeKyIHi U TPOMEXKYTOUHBIH KOHTPOJIb 3HAHHH.
®@opMbl padoOTHI: JIEKINH, YCTHBIE OMPOCHL, KOHTPOJBHBIE PAOOTHI, CAMOCTOSITEIbHBIE PAOOTHI
(uTeHue nTuTEpaTypsl, padboTta B OMOIHOTEKE, TUCKYCCHH).
Buabl koHTpOJIsI: TeKyl il (Ha JaOOpaTOPHBIX 3aHATUAX), TPOMEXKYTOUHBIH (MOIYJIBHOE
TECTUPOBAHNE), UTOTOBBIN (3a4eT B 6 cemecTpe).
Tekymuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIAEMbI MOHUTOPHUHT YPOBHSI YCBOCHUS 3HAHUI
1 (OpMHUPOBaHMS YMEHUH M HAaBBIKOB B TEUEHHE CEMeCTpa WIM ydyeOHOro rojaa. Tekymmii KOHTpOJb
3HaHWI, YMEHHH W HaBBIKOB CTYACHTOB OCYIIECTBISETCS B XOJle y4eOHBIX (ayIWTOPHBIX) 3aHSATHH,
IIPOBOJIUMBIX IO PACITUCAHHUIO.
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dopMaMH TEKYIIEro KOHTPOJIS BBICTYMAWT kxopomkue (0o 15 mun.) 3a0anus, BBIOIHSIEMBIC
CTYJCHTaMH B Hadaje JICKIUH C IeJIbI0 MPOBEPKH HATMYHS 3HAHUH, HEOOXOAUMBIX JIJIsl YCBOSHUSI HOBOTO
MaTepuasa WiK B KOHIIE JIGKIIUU JJIs BBIACHEHUS CTEIIEHU YCBOCHHSI M3JI0KEHHOT0 MaTepuasa.

Texyuuit KOHTPOJIb 3HAHUN MPOBOJIUTCS MYTEM OLIEHKH BBIMOJHEHHS] MUCbMEHHBIX 3aJaHUi K
MPAKTUYECKUM 3aHITHSIM, a TAKXKe YCTHBIX OTBETOB Ha MPAKTUUYECKUX 3aHATHUSAX.

PyOexHblil KOHTPOJb OCYIIECTBIsETCS O 0o0Jiee WM MEHEE CaMOCTOATEIbHBIM pa3jesiaM —
y4eOHBIM MOJYJISIM Kypca W TPOBOAUTCA IO OKOHYAHUM M3y4YEHHS Marepuajia MOJyJs B 3apaHee
YCTaHOBJIEHHOE BPEMSI.

Py0exHblIif KOHTPOJIb MPOBOAUTCS C LIEIBIO OIMpeIeiIeHHs KadyecTBa YCBOSHUSI MaTepuasa yueOHOoro
MOJTyJIs B 1IeJIoM. B Teuenue cemectpa mpoBOAUTCS /1BA TAKUX KOHTPOJIBHBIX MEPOIIPHUSTHUSA 110 TPpadHKYy.

[IpoBepka kauecTBa yCBOEHUS 3HAHUHN OCYILIECTBISETCS HE TOJIBKO B YCTHOM, HO M B MMCbMEHHOM
¢dopme. IIpoBenenne pa3Hbix 10 GpopMe U 1Mo 00bEMY YCTHBIX M MUCBMEHHBIX Pa0OT JUCHUIUIMHUPYET
CTYIEHTa, NaéT MpernoaBaTeslto OCHOBaHUS i1 OObEKTUBHOM OLIEHKU 3HAHUM Ka)XXJI0Tro CTYJIEHTa MPU
BBIBEJICHMH CYMMapHOTO 0aJiia, MO3BOJIAET CTYIEHTY MPEICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH IO
MpeIMETY, YBUAETh CBOU CHIIbHBIC U ClIa0ble CTOPOHBI, YTOOBI YUECTh UX MPU MOJATOTOBKE K 3a4eTy.

Buzbl TEKyIIETO KOHTPOJIA:

a) YCTHBIN ()pOHTANIBHBIN WU UHAWBUYaJIbHBINA OMPOC;

0) mrCbMEHHAasi CaMOCTOSATENbHAs paboTa;

B) YCTHOE M3JIOKEHUE COJIEPKaHUsl TPOYUTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;
I') YCTHOE BBICTYIUIEHUE IO TEME O0CYXKACHHUS.

IIpoMeXyTOUHEIN KOHTPOJIb

JucuumiuuHa pa3Ourta Ha MOJYJM, KOTOPbIE MPEICTABIAIOT COOOW JIOrMYECKH 3aBEpLIEHHbBIE
gacTd pabouell mporpamMmbl Kypca U SIBISIFOTCS T€M KOMIUIEKCOM 3HAaHUW M YMEHHH, KOTOpbIe
MO/JIEKAT KOHTPOJIIO.

KoHnTponb ocBoeHUs MOy el BKIItOUaeT B c€0sI BBIMOJIHEHNUE MMCbMEHHBIX KOHTPOJIBHBIX PadoT,
MPEYCMOTPEHHBIX pabodeld mporpaMMOil TUCIIUILITHHEI.

B konme cemectpa NpPOBOAMTCS KOHTPOJIBHOE MEPOINPHUATHE, BKIIOYAIONIEE KOHTPOIb
MOCJIEAHETO MOJYJIS AJI BCEX CTYJEHTOB M KOHTPOJb, KOTOPBIA MPOXOAST 005A3aTE€IbHO T€ CTYJAEHTHI,
KOTOPbIE UMEIOT 33J0JDKEHHOCTh MO MPOLUIBIM MOJYJSAM, a TakKe T€, KTO JKEJIaeT YJIy4lIUTh CBOM
PEUTHHT.

ITpomexyTOUHBIH KOHTPOJIb OCYILECTBIISETCS 10 OaJIIbHO-PEHTUHIOBOI cUCTEME.

Metoauka ¢popMUpPOBaHHA Pe3yJbTHPYIOLIEH OLEHKH
Nrorosasi oleHKa CKIAAbIBACTCS KAaK CPEIHEB3BEIICHHAs II0 PE3YJIbTATAM BCEX OLIEHHBAEMBIX
paloT Ha MPOTSHKEHUU CeMeCTpa, KyJa BXOAIT MOCeLeHHEe JeKIU 1 J1a00paTOPHBIX 3aHITUH, OTBETHI
U JIOTIOJHEHMsI Ha Ja00paTOPHBIX 3aHATHUSAX, KOHTPOJbHBIE paOOThl (KOHTPOJIbHBIE CPE3bl 110 UTOTaM
MOAYJIs).

IIpoMe:KyTOYHBII KOHTPOJAb - WTOrOBas OLEHKAa 3HAaHUM CTYACHTA, OCYIIECTBISAETCA IIO
HAKOMMUTEJIbHOW CHUCTEME CYMMHUpPOBaHMEM OajuIOB, MOJYYEHHBIX B MPOLECCE TEKYILEro M pyOeKHOTo
KOHTPOJIS.

DopMa IPOMEKYTOYHOTO KOHTPOJIS — 3a4ET.

[IpoBeaeHME TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS MO JUCHMILUIMHE OCYHIECTBISETCS B COOTBETCTBUU
¢ Monoxennem COT'Y.

BanjibHast CTPYKTYpa OlleHKH

Makc. xoi-
Dopma kKonmpons
BO 0aJJIOB
Texymas olleHKa CTy/IeHTa B TeueHue 1-8 Heaenu COCTONT u3: 20
* BrinosHeHus 3aJaHUI Ha MPAKTUYECKUX 3aHITHSIX 10

! MMonoxenue o TeKylieM KOHTPOJE YCIEBAEMOCTH M IPOMEKYTOUHOH aTTECTALMH OOYYaIoMXCs 10 00pa3oBaTeIbHBIM
IIporpamMMaM BBICIIETO 00pa3oBaHMs — MporpamMmaM OakaixaBpuara, MarucTparypsl u cnenuanutera B COI'Y.(B mociemnei
penaxmuu ot 08.07.20 r. TTp.Ne 173)
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¢ BrinojHeHus JOMAIIHNUX 3aJaHui 5
¢ CaMOCTOSITENBHBIX PabOT 5
1-s1 pyOerxHast muChbMEHHAasi KOHTPOJIbHAsA paboTa 15
Tekymias onenka crynenta B reuenue 10-15 nenenu coctout us: 20
* BhINIOJTHEHHUS 33/IaHUI HA IPAKTUYECKUX 3aAHATUAX 10
¢ BrinojHeHus JOMAIIHNUX 3aJaHnui 5
* CaMOCTOSTENBHBIX PaboT 5
2-s1 pyOexHasi MMCbMEHHAs KOHTPOJIbHas paboTa 15
Hroro 70

MeTtoauka GopMHUpPOBaHHUS Pe3y/IbTHPYIOLIEH OLEeHKH.?

B xone Teky1ero KoHTposis cTyaeHThI MoryT Haopath 0-70 6aiios:
151 pvOeskHAs ATTECTALNS -MAKCUMAJIBbHO 35 0a/UI0B; U3 HUX:
Ot 0 go 15 GamnoB (pyOekHas arrecraius) — TeCTUpoBaHUE B 1meHTpe TectupoBanus COI'Y wumm

YKa3bIBACTCSl HCIONIb3yeMas MpH HW3YYeHUH [aHHOW JUCHHMIUIMHBI (opma (muchMeHHas padora,

KOJUJIOKBUYM, 3CCE U T.11.);

Or 0 mo 20 GamioB (Tekymias OlLEHKA) — aKTHBHasg paboTa 3a JaHHBIA MEpUOJ HAa CEMHHAPCKHX

(TIpaKTUYECKUX ) 3aHATHUAX

2-51 pyOe:KHASA ATTECTAIMS — MAKCUMAJIbHO 35 0a/1710B; U3 HUX:
Ot 0 10 15 GamnoB (pyOexHas aTTecTalys) — TeCTUPOBaHUE B LIeHTpe TecTrupoBanus COI'Y;

Ot 0 1o 20 GansioB (TeKymias oleHKa)— akTHBHAs padoTa 3a TaHHBIN NeproJ] HA CEMUHAPCKHUX

(TIpaKTUYECKUX ) 3aHATHUAX
[IpomeKyTOUHBIN KOHTPOJIb:
st 3x3amena:

3a yCTHBIN OTBET Ha dk3amMeHe cTyneHT noiydaeT 0-30 6amios.
CTyneHThl, NOJIY4YMBIINE B XO/I€ TEKYIIEro U pyoexHoro koutpois 50-56 6ajijioB aBTOMaTUYECKH

MOJTy4aroT «3adery.

PesynpTHpyromas oneHka ckiaapiBaercs no coorsercrBytomeir bPC dopmyse.

IlIkana UTOroBOM aKaeMH4YeCKOM YCIIEBAEMOCTH CTYJACHTOB 110 U CHUILJIMHE

Cucrema onenoxk COI'Y

Cymma GannoB HazBanue UuciioBoM SKBUBAJICHT
86 - 100 OTIMYHO 5
71-85 XOpOIIIO 4
50-70 YIIOBJICTBOPUTEIIEHO 3

2B coorserctu ¢ Ionoxkennem o BPC onenuBanus 06y4aronmxcs O4HOM (GOpMBI 110 06pa30BaTENLHBIM POrPaAMMaM

BBICIIIEr0 00pa30BaHus — MporpamMmam GakaiaBpuata u cnenuanureTa B ®I'BOY BO COI'Y (ot 05.03.2018 r., ip.Ne 47)
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IMepeyennb KOHTPOJILHBIX BonpocoB k 3k3ameny (ITK-1, ITK-2)

1. OcHoBHBIE 3amaud KOUIOMAHOM xuMuu. KonuuecTBeHHass XapakTepUCTUKA IUCIIEPCHBIX CHCTEM.
Knaccuduxkarus mo pazmepy 4acTuil (AUCIIEPCHOCTH).

2. Peomornyeckuie cBOMCTBAa CBOOOTHOIMCIICPCHBIX CUCTEM. Y paBHeHUs: HproTOHA 1 DiHIITEHHA.

3. Uro0Ow1 BhI3BaTh Koaryisimuto 10 ez 3051 tuapokenaa xenesa (I1I), B kakaoMm citydae moTpedoBaioch MPHIIHTE:
7,6 mn 2 1 pacteopa NaCl, 11 mz 0,01 1 pactBopa NaxS0su 13,5 sz 0,001 1 pactBopa Ks[Fe (CN)s]. Onpenenure
3HAK 3apsi/ia YaCTHUI] 30J11 ¥ BEIYUCIUTE NOPOI KOATYJISIIUN KasKI0I0 3JIEKTPOIINTA.

4. Knaccugukamnys JUCIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSHUIO (a3, 0 B3aUMOJCHCTBUIO MEXKIy YaCTUIIAMHU
TUCTIEPCHOM (ha3, IO CTETICHH B3aUMOICHCTBHS TUCITEPCHON (Da3hl ¢ AUCTICPCHOM CPEOi.

5. Kunernka Opictpoii koarymsmun. Teopust CMOITyXOBCKOTO.

6. BnusiHue KOHIEHTpaIMK, TEMIIEPATYPhl U AIEKTPOIMTOB Ha 3aCTyAHEBAHHE JKENaTHHA.

7. O0mas XapakTepUCTUKA KOJUIOMIHBIX CUCTEM U METO/bI X IOJIyUCHHUS.

8 ObpazoBanue MTMOGOOHBIX AUCTIEPCHBIX CUCTEM MPH AUCIIEPTUPOBAHUM; IPOLECCHI JUCTICPIUPOBAHMSI B IPUPOE
U TEXHUKE.

9. KakoB MeXaHW3M CTa0MIIM3AlMN SMYIBCUH MMOBEPXHOCTHO-aKTUBHBIMH BelnecTBaMu? Pa3bepute Ha mpumepe
SMYJbCUI THUIA M/B B IPUCYTCTBUH IMYJIbraTopa oJieaTa HaTPHsL.

10.IToBepxHOCTHOE HATSDKEHHE OJHOKOMIIOHEHTHBIX JKUAKOCTeH. JlucrepcHoHHBIE H  HEIUCIIEPCHOHHBIC
B3aumozeiicTeus. Pabora koreszuu.

11. Crabunuzanus smynbcuid 1 oopamenue ¢a3. [Ipurmmn nogdopa smymneratopos. Koanecnennus.

12. Kakoe siBneHHE Ha3bIBaeTCs THKCOTponuei? B Kakux KOJUIOMAHBIX cucTeMmax oHOo HaOmomaercs? [Ipu kakux
ycnoBusIX?

13. Crpoenne wwumemnsl TuapodoOHOTO 307s. BiusSHME KOHIEHTPAallMd W TPUPOIBI  DIEKTPOIIUTA
(maguddepentHoie n HenHANDHEPEHTHBIE IIEKTPOIUTHI) Ha BETMYMHY U 3HAK 3apsiia KOJTOUIHBIX YACTHII.

14. Metopl U13MepeHHs TOBEPXHOCTHOTO HATSHKCHUS U CBOOOAHOM MOBEPXHOCTHOM SHEPTUH TBEPBIX TeEll.

15. [osicauTe MexaHu3M comroommu3aun. [ 1e B MpakTHKe MCIIONB3YIOT 3TO SBICHUE?

16. 3aBrcHMOCTh TOBEPXHOCTHOTO HATSDKEHHSI BOAHBIX PacTBOpPOB oT KoHmeHTpauuu [IAB. IloBepxHocTHas
akTuBHOCTB. Y paBHeHHe lllumkosckoro. [IpaBuna [rokmo-Tpayoe.

17. CeauMeHTalMOHHAS ¥ arperaTUBHAs YCTOHYMBOCTh TUCTIEPCHBIX CUCTEM.

18. Hanmmmre ¢opMmyiny MHLEWIBl 3015 Hoauma cepeOpa, MOIy4YEeHHOTO MPHU B3aMMOJACHCTBHU Pa30aBIEHHOTO
pacTBopa oauaa Kanus 1 M30bITKa HUTparta cepedpa. Kakos 3apsn Oyner umers rpanyia?

19. Bnusane waanddepeHTHRIX U HeMHAH(DPEPEHTHBIX AIEKTPOJIIMTOB HA SJIEKTPOKUHETHYECKUH IOTEHITHAI.
Crpoenue MHLIEIUT TUAPOPOOHBIX 30JICH.

20. ®aKTOpBI arperaTUBHON YCTOHYNBOCTH JUCTIEPCHBIX CHCTEM.

21. Hanmummre Qopmyiry MUTEILTHI 30511 OpoMuza cepedpa, MOIydeHHOTO MPU B3aMMOJEHCTBHU pa30aBIC€HHOTO
pacTBOpa HUTpaTa cepedpa u30bITKOM Opomuia HaTpusi. Kakos 3apsij Oyner UMeTh rpanyia?

22. YCTOMUUBOCTD U KOATYJISLMS KOJJIOUIHBIX cucTeM. B3anMHast koarysus 30J1ei.

23. ToHKMe MJICHKYU: TICHHBIC U 3MYJIbCHOHHBIE. [Ipupoaa yCTORYMBOCTH.

24. 3ons opuaa cepedpa nomydeH nodasnenuem k 20 mz 0,01 H pactBopa oguna xamust, 28 mz 0,005 H pacTBopa
HUTpara cepebpa. Hamummre (opMmyiny MHUIEIUTBI MOJYYEHHOTO 30Ji1 M ONpeNeNUTe HANpaBICHUE IBIKCHHS
rpaHyJbl 30014 Hoauaa cepedpa npH eKTpodopese.

25. Teopus ycroituuBocTH 1 Koaryssiuuu kosutounos (I'.®dpeiianuxa, . Mromnepa, reopust 1J1DO).

26. ToHKHUE MJICHKU: IIEHHBIE U SMYJIbCHOHHBIE. [Ipuposa ycToHYMBOCTH.

27. Hanumure ¢opmyny muuemibl cynbdara Oapusi, MOJyYSHHOTO CIMBAaHHEM OJIMHAKOBOTO O0beMa CHIBHO
pa30aBIeHHOrO PacTBOpa XJopuaa Oapusi 1 MeHee pa30aBIeHHOIO pacTBOPa CEPHOI KHCIIOTHI.

28. AncopOIMOHHOE MMOHMKEHHE MPOYHOCTH TBepIbix Ten (3ddekr Pebunmepa). OcHOBHBIE (HOPMBI MPOSIBICHUS
addekra.

29. Oco0CHHOCTH ONITUYECKUX CBOMCTB AUCIEPCHBIX crcTeM. ONTHYECKHE METOIBI aHATTU3a JTUCIIEPCHOCTH.

30. OOmsicHATEe MexXaHM3M Ha0yXaHWUsi W PACTBOPEHUS IMOJMMEPOB Ha TMpuMepe Kaydyka. Yro Takoe
M30MPaTEIbHOCTh Mpoliecca HabyxaHus?

31. OrnnuuTensHBlE OCOOCHHOCTH pAacTBOPOB IIOJUMEPOB M KOJJIOWIOB. SIBIieHHME aHOMaJbHOW BSI3KOCTH
pacTBOPOB BHICOKOITOIUMEPOB, YEM OHO BBI3BAHO?

32. CenumeHTaunoHHO-11((Hy3HOHHOE paBHOBECHE, ONIPeesIEHHE Ynciia ABOTaapo.

33. BnusiHue KOHLEHTpaLUH, TEeMIEpaTypbl U 3JIEKTPOJMTOB HA 3acTyJHEBaHUE >kenaThHa. [louemy crymHum —
3JIACTHYHBIE, a TelTd — XpYIKue?
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34. Tepmonmunamuka ancopOuuu. BeiBox ypaBHenuss ['nOOca. [loBepXHOCTHO-aKTHBHBIE U IIOBEPXHOCTHO-
WHAKTHBHBIE BEILIECTBA.

35. Knaccuduxkarus 1 MeTobl noiayueHus reneil. [Ipusenure npumepsl. CTyIHH.

36. IToporu xoarymsuuu 3JI€KTPOIUTOB ISl HEKOTOPOro THAPo30Js paBHBL: Cnanos = 300 mmonv/n, Cuger= 12,5
mmonwv/1, Cnazsos = = 147,5 mmonws/n, Caciz = 0,17 mmons/n. Kakoi 3apsii HECYT 4aCTHIIBI 3071517

37. Aspozonu. Knaccudukanus. Dnekrpuyeckue cBoicTBa adpo3odeil. [IpakTiuueckoe ncnoiap30BaHue.

38. KonnuecTBeHHBIE XapaKTEPUCTUKH AUCTIEPCHOCTU: JUCIIEPCHOCTD, PAANYC KPUBHU3HEI, YeIbHast IOBEPXHOCTb.
[TorsTHe 0 MTHOPMIBHBIX B THOPOOHBIX JUCTICPCHBIX CHCTEMAX.

39. Uro0OsI BeI3BaTh Koarymsimto 10 mz 305 rumpokcua xenesa (I11), B kakaoMm ciydae notpedoBanoch NMPHIHUTS:
7,6 mn 2 u pactBopa NaCl, 11 mz 0,01 u pacrBopa NapS0s u 13,5 mz 0,001 u pactBopa Ks[Fe (CN)g].
Omnpenenure 3HaK 3apsiia YaCTHULL 301 U BBIYUCIUTE MOPOT KOAryJsIUU KaXKIO0I0 JIEKTPOIINTA.

40. Tuddyszus B koutonanbix cucreMax. Ces3b kodhduiuerTa qudQy3un ¢ pa3MepoM YacTHII.

41. Omynscun. Knaccudukanms smynbenii. MeToabl onpeaeneHus Tuna sMynscuii. OCHOBHBIE TPIMEHEHUSI.

42. 3omp Opomuna cepedpa moiydeH peakuueil aBoiiHoro oomena 16 mz 0,005 H pacTBopa HUTpaTta cepedbpa u 40
mn 0,0025 H pacTBopa Opomuaa kanusi. Kakoii u3 aByx anektponntoB — MgS04 i Ks[Fe(CN)s] — Oyznet umetsb
OOJBIINI TTOPOT KOATYJISILUY ISl TIOYYEHHOTO 301517

43. Ilewnsl. [Tonydenue u ctpoeHue. Y CTONUMBOCTD NeH. OCHOBHBIC TPUMECHEHHUSI.

44. Teopust yCTOWYMBOCTH M KOATYJISIIUU THAPOGOOHBIX KOJUIOHIOB PACTBOPAMH SJIEKTPOJIUTOB.

45. Kak pacmnonoxarcs MOpOTH KOaryJsiiuu B me-9ke/1 B paxy pactBopoB coneit AlCls, MgS04, NaHoP04 ams
OTPHLATETHHO 3apsHKEHHOTO 30151 JHoKcuaa kpemaus? Jlaiite mosicHeHus!.

46. DICKTPOKUHETHUECKHUE SIBIICHUS. DIIeKTPO(ope3 U IJICKTPOOCMOC.

47. Cegumenrarusi. CemUMEHTAIMOHHBIN aHAIN3 CycrieH3nui. Y paBHeHrne CTokca-ODHINTeHHa.

48. JTan 30mp ruapokcuaa xemnesa (I1I) u 3omp cympduna cypemsl (I11). s xoaryssimum >THX 307€ii MPUMEHHITH
pacTBOpBI OJMHAKOBOM HOPMalbHON KoHIeHTparuu ciexyrommx coneii: Ca(N03)2, AlCls, NaxS0s u K3[Fe(CN)g].
Kakoro pactBopa nmorpe6oBanoch sl KOAryJIsiuK KaxI0ro U3 30j1ei HaMMeHblIee 1 HauOoJblee KOJINIeCTBO?
49. Munemioobpa3zoBaHue B BOJHBIX M HEBOJHBIX cpeax. TepMoIuHaMuKa MULEIIO00pa30BaHusI.

50. CtpykTypoobpa3zoBaHue B AUCTIEPCHBIX cUcTeMax. OCHOBHBIE THUIIBI CTPYKTYP.

51. Kak pacnosoxartcs MOpord KoaryJsiuu B me-3x6/1 B psaay pactopoB coneir NaCl, AlCls, NapS0s, NaH2P04
JUTst 3011 ruapokcua xxenesa (1), momydernoro metogom ruaponusa? Jlaiite mosicHEHUS.

52. MeToibl TOTY4YEHUS U OYUCTKU JUCTIEPCHBIX cucTeM. [lomydenue 3051eil MeTOJ0M MEeNTH3aIUH.

53. MoseKynIpHO-KMHETHYECKHE CBOMCTBA KOJUIOUJHBIX CHCTEM.

54. 3omp Opomuza cepebpa modydeH peaknueit qBoiHOro oomena 20 mz 0,005 H pacTBopa HHUTpaTta cepedpa u 20
mn 0,0025 H pactBopa Opommma kamusa. Hammmmre (opMmylly MHUIETBI MOMYYEHHOTO 30JI1 U OIPEIEIUTE
HaIpaBJieHUE JBUKCHUS TPaHyIibl OpoMua cepedpa mpu aiekrpodopese.

55. O6pazoBanue NMOGOOHBIX UCIIEPCHBIX CHUCTEM IMpU JUCIIEPTHPOBAHUM;, KOHJCHCUPOBAHUU. [IpuMepsl.
CtpoeHre MULEIUTBI KOJUIOUAHOM YaCTHIIBI.

56. CTpyKTypHO-MeXxaHHuuecKuil 6aprep no Pebunaepy - kak GpakTop yCTOHYNBOCTH JUCTIEPCHBIX CUCTEM.

57. Hanuimure ypaBHEHHs peakiiii, BEIpaXKaroIKX MPOLECCH], MPOUCXOAIINE TIPY MOJIYUYSHUN 30111 THAPOKCHIA
xenesa (1) meromom rugponuza. M300paszure cTpoeHrE MHLIEIIIBI IAHHOTO 30JIS.
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IIpumep nadoparopubix 3ausaTuii (6 cemectp) (IIK-1, ITK-2)

JlaGopaTopHas padora 1.
MN3MEPEHUE TOBEPXHOCTHOI'O HATSI)KEUS PACTBOPOB ITAB

Henn padoTtel. 1. O3HaKOMIIEHHE ¢ METOAAMH U3MEPEHHUS TTOBEPXHOCTHOTO HATSKCHHS.

2. [TocTpoeHue U30TEpPMBI IOBEPXHOCTHOTO HaTsHKeHUS pacTBopa [TAB 1o skcrieprMeHTaIbHBIM JJAHHBIM.
N3mepenrne MOBEPXHOCTHOTO HATSDKEHHUS KUAKOCTEH, OINpe/eleHne 3aBUCHMOCTH MOBEPXHOCTHOTO
HATSDKEHHUSA YHCTHIX JKHIKOCTEH OT TeMIepaTyphl, pacdeT IOJHOW TMOBEPXHOCTHON SHEPTHH H ee
COCTABJISIFOIIHX.

Bonpochsi:
1. YUro Takoe NOBEPXHOCTHOE HATSHKCHUE H, B KAKUX SAMHHUIIAX OHO M3MepseTcs?
2. Kak 3aBUCHT MOBEPXHOCTHOE HATSHKEHUE OT MPUPOABI BEIIECTBA, 00Pa3yIOIIEro moBepXHOCTh
(MEXMOIIEKYIIIPHOTO B3aMMO/ICUCTBHS)?
3. Kakne MeTo1pI HCIIONB3YIOTCS IS OTIPEeTICHUS TOBEPXHOCTHOTO HATSDKEHUS KUAKOCTEH?
3. Ha gyem ocHoBano HU3MCPCHUEC MMOBEPXHOCTHOT'O HATAKCHU A )KI/II[KOCTCﬁ MCTOAOM KallWJIJIAPHOI'O
MIOHATHUS, METOJIOM HaWOOJBIIEro JaBIeHHs ITy3bIpbKa Bo3ayxa (meron PebumHmepa), MeTomom
OTpbIBA KOJIbLIA U CTATArMOMETPUUYECKHM METOIOM?
4. Kak u mouemy 3aBHCUT NIOBEPXHOCTHOE HATSDKEHHUE T OT TeMIIEPaTyphl?
5. Ilo kakOMy ypaBHEHHIO MOKHO PAaCCUUTATh MOJIHYIO IOBEPXHOCTHYIO SHEPTHUIO?

Bapwuanr 1.
MN3MEPEHME ITIOBEPXHOCTHOI'O HATAXKEHUSA PACTBOPOB ITAB METOIOM
HAUBOJIBIIEI'O JABJIEHUS B I1Y3bIPBKE

Kparkue Teopernyeckne moso:keHus. MeToq 3akio4aeTcs B TOM, YTO 4€pe3 CTEKJIAHHBIM KallMIUIAp B
KHUJIKOCTh BBIAYBaeTCs Iy3bIpeK BO3Ayxa. Tak Kak MOBEPXHOCTHOE HATsDKEHHE eCTh paboTa oOpa3oBaHMs WIH
paspylieHuss eAWHHUIBI [MOBEPXHOCTH, TO YCHJHWE, 3aTpaueHHOE Ha pa3pblB IUICHKH MY3bIpbKa, OyIeT
HPONOPIMOHATBHO MOBEPXHOCTHOMY HATSDKCHHUIO. DTO YCHUIIHE ONpPEAEINSeTCS TeM HauOONbIIuM AaBieHueM (P),
MpH KOTOPOM ITy3BIPEK OTpBIBAE€TCA OT Kamwuisipa. B MOMEHT oTpbiBa My3bIpbKa BBINOIHSIETCS CIeayrolee
PaBEHCTBO:

P = Prm{p + Pkan (1)
rac Prm:[p — FTUAPOCTATHUYCCKOC NABJICHUC cToaba JKUAKOCTH B KaIllWJJIAPE:
Prvmp = h(pZ - pl)g (2)
rac h - FJ'IY61/IHa IMOrpy>KCHUA Kalmujuidpa B KUIKOCTD, P2, p1 T IINIOTHOCTH COOTBETCTBEHHO XUJIKOCTH H

HACBIIIIEHHOT O T1apa; § — YCKOPEeHHe CBOOOTHOTO TIa/ICHUSI.
Kanunnspnoe napnenne P, NEACTBYIOIIEE HA BOTHYTYHO IIOBEPXHOCTD KHMIKOCTH:

P :%6’ (3)

Kan

riae G — MOBEPXHOCTHOE HATsKeHHWe, R — paanyc Kamwiuispa, paBHBII B MOMEHT OTpPBIBA MY3BIpbKa pagnycy
KPUBHU3HBI €T0 TOBEPXHOCTH.

Eciu xanusuisp TOJBKO KacaeTcsi MOBEPXHOCTH YKHKOCTH, TO MOXKHO MPUHSTH, uto h = 0, crienoBaTenbHo,
P =0, uTorma

THAD

p=29. @)
R
Otcrona
c =RP/2. (5)

3HaueHre R MOXKHO pacCcuUuTaTh N0 JaBJICHUIO PO , IpA KOTOPOM HNPOUCXOAUT OTPBIB ITy3bIpbKa BO3/1yXa C

AAaHHOT'O KaIllhJIgpa, CONpHUKacaromerocsa co CTaHI[apTHOfI KUJIKOCTBIO, TIOBEPXHOCTHOC HATSAKCHUC (G O) KOTOpOﬁ

XOpouIo M3BECTHO:
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R=""22
Py
Torna:
_20,P _o,P. (5a)

2P, P,

Ecnu 0603HaunTh O9 _ K » TO
Py
c =KP. (6)

Cxema yCTaHOBKH IIpE/ICTaBlieHa Ha puc. 1.

Puc. 1. Cxema yCTaHOBKH IS OTIpEIeTICHNsI TOBEPXHOCTHOTO HATSHKCHHUSI METOJJOM HanOOJBIIETO IaBICHUS
My3bIpbKa

Cocyn 1 ¢ uccnemyeMoii JKUAKOCTHIO COSAMHSETCS C UCTOUHUKOM Pa3psDKEHHS — BOJSHBIM KEKTOPOM 2.
JlaBieHne m3MepseTCsl HAKIIOHHBIM MaHoMeTpoM 3. Bo Bpemst paboTel B cocyie Haj MOBEPXHOCTBHIO JKHUAKOCTH
Co3/1aeTcsl pa3psbKeHHE B Pe3yibTaTe TOTO, YTO M3 PKEKTOpa HCTEKaeT BOJAA, a HaJ KaMWUISPHBIM KOHYHKOM B
TpyOKe 4 naBieHue aTtMoc(epHOe, 3TO MPUBOAUT K TOMY, YTO uepe3 TpyOKy 4 3acachlBacTcs BO3IyX M Ha
KamJUIAPHOM KOHYHKE ee oOpa3yercss BO3IYIIHBIN My3bIpeK. [Ipu HOCTIKEHUH OIpeNeNeHHOW pa3HOCTH
nasnennii (AP) npoucxomut otpei 06pa3oBapmerocs my3spbKa:

AP=P-P, .,
rae P — moka3aHUs MaHOMETpa B MOMEHT OTPBIBA MY3BIPbKA; Py — MOKa3aHUS MAaHOMETpa MpU aTMochepHOM
naBieHud. Ecnu Py IPUHATH 32 TOUKY OTCUeTa (HyJIeBOE 3HAUEHHUE IIIKAITBI), TO
AP =P,
rie P — MakCUMallbHOE JaBlIEHUE Ta30BOTO My3bIPhKa.

Takum 0o0pazom, MPOCTEIM yMHOXeHHeM K Ha 3HAa4eHHE TOKa3aHHWs MaHOMETpa IONYyYaloT BEIWYHHY

MMOBEPXHOCTHOTO HATSDKEHUS MCCIIeyeMOH KUIKOCTH
o, =KP.

Bennunny K, kak OBUIO CKa3aHO BBINIE, ONPEACISIOT JKCIEPUMEHTAIbHO, HCIOJIb3ys B KayecTBE

CTaHIAPTHOM JKUIKOCTH JUCTHIUIMPOBAHHYIO BOJY, MOBEPXHOCTHOE HATsHKEHHE KOTOpoit (OH O) Xoporo

HU3BCCTHO:

IIpudops! u peaktussl. 1. [Ipudop Pebunnepa. 2. Boxsnoit axekrop. 3.Manomerp. 4. MepHbIe KOJIOBI Ha
50 cm® — 8 . 5. Mepnas nunertka. 6. Uccnenyemsie [TAB (o ykaszanuro npenogasarens). 7. JIncTHIIMpoBaHHas
BOJA.

IHopsinok BbINOTHEHHS PadOTHI.

1. B cocyn mpubopa Pebunaepa HanMBaloT JUCTUILIMPOBAaHHYIO BoAy. Ee MOMKHO OBITH CTONBKO, YTOOBI
KamUTAPHBIA KOHYUK TPYOKH TOJBKO Kacajcs >KUAKOCTH. M3OBITOK KUIKOCTH OTOMPAIOT Yepe3 KamWUISIPHYIO
TpyOKY, KaK 3TO AeJaeTcs IPU MUCIIOIb30BaHNH MMUIIETKH.

2. llpucoenuusror nmpubop PeOunnepa K MCTOYHHMKY Bakyyma, IJIsi 3TOTO HaJEBalOT Ha €ro narpyook
PE3UHOBYIO TPYOKY, HAYILIYIO OT BOJSHOIO 3KEKTOPA.

3. OTMevaroT HyJIeBOE TOKa3aHUe KAkl MAHOMETPA (Pary).

4. TlpoBepsrOT TepMETHYHOCTh YCTaHOBKHM. 11 3TOro TOHKOW CTPYHKOW CIMBAIOT BOAY W3 BOISHOTO
MKEKTOpa, MOKa B COCyAe HE HAYHYT BBLACIATHCS Iy3bIPbKM BO3AyXa. Torma KpaH 3KEeKTOpa 3aKpbIBalOT U
yOeKaatoTCs, 4TO B TeUeHHE 2-3 MUHYT CO3[[aHHOE B COCYZE pa3pekeHHe CoXpaHseTcs (KUIKOCTh B MAHOMETPE He
omyckaercsi). Ecnu naBnenue B cocyne NoHMKaeTcs (T. €. HeT FTepMETUYHOCTH), TO HAJ0 00paTuThes K TabopaHTy.
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5. PerymupyloT ciuB BOIBI M3 XKEKTOpa TakK, YTOOBI B MHUHYTY oOpa3oBaiioch 2-3 my3slpbka. Hemb3s
JOMyCKaTh 00pa30BaHUsl YCTOMUMBBIX TPO3JbEB MENKHUX ITy3bIPHKOB MJIM CIHIIKOM MEIUIEHHOE HX 00pa3oBaHHE,
3TO BIIMSET HAa TOYHOCTH m3MepeHwus. lIpu oOpa3zoBaHMM mMy3bIphKa NaBIEHHE IMOCTETIEHHO HApPACTAaeT, JOCTUTAET
MaKCHMyMa, TIPH OTPBIBE IMy3bIpbKa PE3KO IMaJaeT W CHOBAa MEUICHHO HapacTaeT MPH OOPa30BaHUHU CIETYOIIErO
my3bIpbKa. JlaBeHne oTphiBa My3bIphKa COOTBETCTBYET MAaKCUMAIbHOMY TIOHSATHIO )KUIKOCTH B MaHoMmeTpe (P).

6. [TponsBomAT 5 3aMepoB U OEPyT CpeiHEE U3 TPEX TOCIEAHUX (Pcp,o)’ JIBa TIEPBBIX 3aMepa He YUUTHIBAIOT.

7. PaccunThIBatoT KOHCTaHTY cocyaa (K) mo dpopmyie:
K= %0,
P

Pep0

rae G0 — NOBEPXHOCTHOE HATSXKCHUE BOABI IIPU NaHHOH Temmepatype (Tadun. [Ipunoxenus).

8. B mepubix kombax Ha 50 cm® roroar 8 pactBopos ITAB 3amanHHOM KoHIEHTpanuu (MO yYKa3aHHIO
MIPEIo1aBaTes).

Tabmuma 1
HcxonHble TaHHBIE U PE3YJIbTAThl 3KCIEPUMEHTA
Tonm‘ra: GO =

Ne ¢, MOJIB/IM® [Toka3aHus mIKajgbl MAHOMETPA, MM K o,

_ 2
p-pa O IR I O Py=(P;+P,+P5)/3 Jorc/u
H,O

1

2

8

9. Uzmepstor P mjsl MCCleAyeMbIX PacTBOPOB, Kak 3TO OBUIO CHENAHO IS BOJBI, HAYMHAS W3MEPEHHUE C
HauOosnee pazdaBieHHOro pactBopa. llepen n3MepeHMsIMH COCYZA TIIATENBHO OIOJACKHUBAIOT HCCIIECIYEMBbIM
pactBopoM. B xoze Bcex M3MepeHHH CleAsT 3a TeM, YTOObl HyJIEBOE IMOKa3aHHE MaHOMeTpa (TOYKa OTCUeTa)
0CTaBajOCh HEM3MEHHBIM.

10. PaccunThIBaIOT MOBEPXHOCTHOE HATSDKEHHUE HCCIIEAYEMBIX PACTBOPOB MO hopMylie: ¢ = KP,,-

11. omyueHHBIE JaHHBIE CBOMAT B Ta0mHIy 1.

Bapmuanr 2.
OIIPEJAEJIEHUE 3ABUCUMOCTHU BEJIMYUHBI IOBEPXHOCTHOI'O HATS)KEHUSA "KUAKOCTU
OT TEMIIEPATYPBI

Bennuuna MOBCPXHOCTHOI'O HATSXKCHHA 3aBUCHUT HE TOJIBKO OT MPUPOABLI XKUIAKOCTHU, HO TAKXKEC HU OT
temneparypel. C TOBBIIIGHUEM TEMIIEpaTyphl IMOBEPXHOCTHOE HATsDKEHHE yMeHblnaercs. HaOmromaTe 3Ty
3aBHCUMOCTb yI00HO IpH noMouy npudopa Pebunaepa.

W3mepeHne MOBEpXHOCTHOrO HaTsbkeHHs mo meroay II. A. PeOunnepa ocHOBaHO Ha TOM, YTO B
UCTIBITYEMYIO JKUAKOCTH OIMYCKAIOT BEPTUKAIBHYIO TPYOKY C KaMIIISPHBIM KOHYMKOM, Yepe3 KOTOPBIN MPOIyBaIOT
BO3yX. M3mepstoT naBieHue P, mpu KOTOPOM M3 HIDKHETO KOHIIA TPYOKH OTAENSIOTCS My3bIphKH BO3Iyxa. Yem
OoJiblIIe MOBEPXHOCTHOE HATSHKEHUE HCIIBITYEMON KHIKOCTH, TeM OoJiblliee AaBieHUE TpeOyeTcst A OTAEICHUS

My3bIpbKa BO3AyXa.
Takum 06pazom,

O =KP, (7)
rae O — BeJIWYWHA TOBEPXHOCTHOTO HATSOKCHHS, K — TOCTOSIHHAs TpuOopa, KOTopas 3aBHCHUT OT paguyca
KaHI/IHHSIpHOFO KOHYHUKA pr6KI/I. HaBHeHI/Ie B MOMCHT OTpBIBa nysmpbKa I/I3Mep$IIOT MaHOMeTII)OM.

LITO6I>I OHpe,Z[eJ'II/ITB KOHCTaHTy Kam/mnﬂpa, B KQUCCTBEC HCHBITyeMOﬁ KUAKOCTHU 6€p}7T CHa4daJjia XUJKOCTb,
HOBCpXHOCTHOC HATAXKCHUC KOTOpOfI HU3BECTHO, HaHpI/IMep ,Z[I/ICTI/IJ'IJ'II/IpOBaHHyIO BO,Z[y. ECJ'II/I I/I3MepI/ITB l'[pI/I 3TOM
MaKCUMabHOE JaBJICHHE Py B MOMEHT OTphIBA ITy3BIphKa, TO KOHCTaHTa IprOOpa OyIeT paBHa:

K =Co. (8)
PO

Boruncime koHctaHTy 1o popmyne (8), HaXOMAT BENWYMHY TOBEPXHOCTHOTO HATSDKEHHS MCIBITYEMOU

KUOKOCTHU HpI/I paBJII/IT-IHBIX TeMHepaTyan.
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Ipunagne:xknocTu A paGoThbl. ACIHUpaTop Uil CO3JaHMs BaKyyMa; IIHUpOKas MpPoOHpKa ¢ OOKOBBIM
OTPOCTKOM U MPOOKOW; CIMPTOBON MaHOMeTp co mikanoi; crakaH Ha 800—1000 mur; crakan Ha 400-500 mi;
tepmometp (ams temneparyp 10-100°C) ¢ menermsmu B 0,5°C; mTATHB C IMHUPOKOH JIAMTKOM AJIST TIOABEIINBAHUS
acmmpaTopa.

Onwucanne npubopa A1 U3MEPEHUsT MOBEPXHOCTHOTO HATsHKEeHUs o MeToay Pebunaepa. [Ipubop (puc. 2)
COCTOMT M3 CTEKJIIHHOTO cocyaa 1 ¢ OokoBoi TpyOKoi 4, kK KOTopoi mpumnasH MaHomeTp 5. Bepxnee oTBepcTue
cocyga 1 IUIOTHO 3aKpBIBalOT MPOOKOW 3, uyepe3 KOTOPYH MNPOXOIUT CTEKIsHHAs TpyOka 2 ¢ OTTSHYTBIM
KamUTAPHBIM KOHIIOM. M3OTHYTBI KOHEIl TpYOKH 4 MpOIyCKaroT Yepe3 MpoOKY, TNIOTHO 3aKPHIBAIONIYIO BEpXHEE
oTBepcTHe acmuparopa 6. J{is HarpeBaHUs XKHIKOCTH B COCYIE JO JKEIaeMOH TeMIIepaTypbl ero MOrpyXarmoT B
OoJbLION cTakaH ¢ BOAOH (Ha pHUCYHKE HE MOKa3aHo), B KOTOPOM MOJICPKHUBAIOT TpeOyeMyI0 TeMIeparypy.

)
Puc. 2. Ilpubop mi1st n3MepeHns NOBEPXHOCTHOTO HATSHKEHUS IO MeToy PeOunnepa:
1 — cocyn; 2 — TpyOKa ¢ KamWUISPHBIM KOHIIOM; 3 — TIpoOKa; 4 — OokoBas TpyOka; 5 —maHoMeTp; 6 —

acriupartop; 7 — KpaH; 8 — yarika.

Onucanue padoTsl

Onvim. AcniupaTop HANOJHSIOT BOJAOH M II0J HErO MOACTABIAIOT YalmKy 8. B Hauase omeiTa >KUAKOCTH B
060HX KOJIeHaX MaHOMETpa J0JKHA HAXOJUTHCA HAa OJMHAKOBOM ypoBHE. B cocys 1 HanmBaroT Ha /4 €r0 BEICOTHI
JUCTWIIMPOBAHHYIO BOAY, BCTaBISIOT MPOOKY 3 M yCTaHABIMBAIOT TPYOKY 2 Tak, YTOOBI KaIMUIAPHBIH KOHEL ee
OKa3aJicsl He3HAUYUTEIbHO HIDKE IMOBEPXHOCTH BoAbl B cocyae 1. IloacraBisioT crakaH ¢ HarpeBaeMoi BOJOH Tak,
9T100Bl cocyx 1 Obul MOrpykeH B HEro HAIOJOBHHY CBOeH BbICOTHL Ilocie Toro kak jkemaemasl Temmeparypa
YCTaHOBHUTCSI, OTKPBIBAIOT KpaH 7 aclupaTopa HACTONbKO, YTOOBI Yepe3 Kamwuisip TPyOKH 2 My3bIPbKH BO3IyXa
BBIPBIBAINCE OJMH 3a JPYTUM CO CKOPOCTBIO, JONMYCKAIOMIEH MOJCYET UX. YCTAaHOBHUB ONPEAEICHHYIO 4acTOTY
00pa3zoBaHus My3bIPHKOB, POM3BOIAT II0 MAHOMETPY HE MEHEE TPEX OTCUETOB MAaKCUMAJIbHOM Pa3HOCTH YPOBHEH.
BrIBOIAT cpeaHIo BEIMUUHY U3 ATHUX 0TCUETOB (Po). 3aKphIBAIOT KpaH / U MPOBEPSIOT TEMIIEPaTypy B CTaKaHE C
HarpeBaeMoll Bojoil. Haxomst B Tabmuie (cM. NMPHUIOKEHWE) BETUYMHY MOBEPXHOCTHOTO HATSKEHHS BOJBI,
COOTBETCTBYIOILLYIO TeMmmeparypy ombita. Ilo ¢opmyiie (8) BEIUMCIAIOT MOCTOSIHHYI0 K Kanuiuisipa TpyOku 2 1is
JaHHOTO Ipubopa.

BeuuBaror Bogy u3 cocyaa 1, BBICYIIMBAIOT €ro W TPYyOKy 2; HANIMBAlOT B COCYJ BMECTO BOJBI
HCCIIEyeMYIO0 )KHUKOCTh, MPEBAPUTEIIFHO OMOJIOCHYB €fo cocyl 1 u TpyOky 2. HarpeBaioT BoIy B cTakaHe 0
30°C, noacraBisAOT cTakaH nof cocya 1 u B TeyeHue 10 MUH pa3MelIMBAalOT B HEM BOJY MEIIAJIKOW, YTOOBI
XKHUJIKOCTB B cocyne 1 Harpenach 10 Toii ke TemnepaTypsl. [IpuBoasT B neiicTBHe aciuparop, U3MEPSIIOT Pa3HOCTh
ypoBHeii h B MaHOMeTpe, Kak ObLIO yKa3aHO BBIIIE Ui TUCTHUIMPOBAHHOW BOJBI, W, TMOJCTABUB 3HaueHHE K,
BBIYHCIISIIOT 110 opmysie (7) BeNMYMHY MOBEPXHOCTHOTO HATSDKEHHMs Uil Mccienyemoit xuakoctu mpu 30°C. To
e caMoe MOBTOPSIOT npu TeMneparype 40, 60, 80°C.

JladopaTopHas padora 2.
DJIeKTPOKHMHETHYECKHE CBOHCTBA KOJLUIOHHBIX PACTBOPOB
Henn pa6ornl. 1. O3HakoMiIeHHE C sBJACHHEM 3jiekTpodopesa. 2.0npeaesieHue CKOPOCTU JIBHKCHUS

4acTull B 3JIeKTpuueckoM moje. 3.0npenesneHne 3Haka 3apsafa U BEJIMUMHBI 3JIEKTPOKMHETHUUYECKOIO IIOTEHLMala
301151 OEPIUHCKOH JIa3ypH.

33



KpaTkne teopermveckue moJsoxkenusi. Ilpu nemwxennn tBepaoi yactunbsl JDC paspeiBaeTcs MO Tak
Ha3blBa€MON IIJIOCKOCTH (TpaHUIlE) CKOJIBXKEHUS € 00pa3oBaHHEM 3apsDKCHHOHM KOJUIOMIHOM 4YacTHLEl H
1u(@y3HBIX IPOTHBOMOHOB. BennuuHa 3apsga KOJUIOMJHOM YacTHIBI  XapakTepU3yeTcs BEJIMYMHON
AIIEKTPOKMHETUYECKOTO TIOTeHIMana. Bce 3IeKTpOKMHETHUYECKHE SBJICHUS B JHOQOOHBIX 307X, a 3TO
3IIEKTPOOCMOC, 3JeKTpodope3, MOTCHIUAN TEeUeHHs, MOTCHUHUAl CeIUMEHTAINH, ONpPEACISIOTCS BEIMYMHOW U
3HaKOM & -TOTeHunHana. Bo MHOrOM 3Ta BemM4MHA OHpenenseT M YCTOWYHMBOCTh KOJUIOMAHOTO PacTBOpa. Ty
Ype3BhYAHO BAKHYI0O B MPAKTHYECKOM OTHOUICHWH BEIMYMHY ONPEACISIOT OOBIYHO Ha OCHOBE
ANEKTPOPOPETUICCKUX U3MEPEHHH.

Ecnn B KommoumHBI pacTBOp ONYCTUTh 3JIEKTPOAbI M HAa HHUX CO3/aTh IOCTOSHHYIO pa3HOCTh
MOTEHIMATOB, TO KOJUIOMIHBIE 4YacTUUbl W Au((y3HbIE MPOTUBOMOHBI OYIOYT ABUTATHCS K MPOTHBOIMOJIOKHO
3apsDKEHHBIM JIEKTPOAAM.

JBI>KeHHMe YacTul JUCTepCcHON (pa3bl OTHOCHUTENBHO JUCIIEPCHOHHOW Cpellbl MOJA JACHCTBHEM BHEIIHETO
AIIEKTPUIECKOTO MOl HA3bIBAETCS AIIEKTPOPOPE30M.

OnexTpodope3 0OHaApYKUBAECTCA SKCIIEPUMEHTAIBHO 110 BBIICJICHHUIO Ha OJHOM 3 DIIEKTPOIOB (MM OKOJIO
HET0) JUCIIepCHON (ha3bl, a TAKXKE IO CMEILEHUIO I'PAaHULIBI Pa3Aesa «KOJUIOMIHbBIN pacTBOP—ANUCIIEPCHOHHAS Cpeaa
K OZTHOMY U3 3JIEKTPOOB.

3Ha4Yenue & -NoTeHIHaNa (B BOJILTAX) PACCUUTBLIBAETCSA U3 U3MEPEHHOM B XOJI€ OIbITA CKOPOCTH JBHKEHHUS
4acTHUIl IO ypaBHEHUIO | enbMrosbiia-CMOITyX0OBCKOTO:

g =4 o502, )
eH

rae n M € — BA3KOCTb M JIUDJIEKTPHYECKas NPOHMIIAEMOCTh CPEJbl Ha I'PaHULE CKOJbXKEHMsA; [ — rpaaueHt
MOTEHIMAIa BHEIIHETO dJIeKTpuueckoro noisi; H =E/L, 31eck E — NMpUWIOKEHHAS U3BHE PA3HOCTh MOTCHIIMAIOB
Ha snekTpoaax, B, L — paccTosnue mexay anekrpomamu, cm; U — ckopocTs saekTpodopesa; 3002 — nepeBoHoil
MHOKHMTENb JUIs BBIYMCIICHUS & -TIOTEHIMANa B BOJITAX.

3nadenud n U € , NOACTaBiseMble B ypaBHeHHE I'enbMronbna-CMOIyXOBCKOro, OepyTcsi 0OBIYHO IS
IHUCIIEPCUOHHON cpenbl. [Ipu 3TOM, KOHEYHO, JOMyCKaeTcs HEKOTopas OLIMOKa, TaK Kak Ojarojaps MOBBILIEHHON
KOHLEHTPALMU MOHOB 3HAYECHHS y U € B JIBOMHOM 3JIEKTPMYECKOM CJIOE HUHBIE, YEM JUIS AUCIIEPCUOHHON CPENIBL.
JIns BOZBI IPU KOMHATHOM TEMIEPAaType MOKHO € JJOCTATOYHOM TOYHOCTBIO NPUHATH, yto € = 81, = 0,01 IL
OTH 3HaYEHUS HCHOIB3YIOTCS MIPU pacueTe MOoTEeHIMaNa B JaHHOM pabore.

CkopocTh 371eKTpodopesa OnpenesIsioT, HCHONb3Ysl METO | NIepeABUraroneiics rpanuibl. OH 3aKITI0YaeTCs
B TOM, YTO OKPAIICHHBIA KOJUIOMIHBIA PACTBOP MOMEMIAIOT B AIIEKTPOPOPETHUECKYIO YUKy, CBEPXY HAIMBAIOT
OOKOBYIO ’KHUAKOCTh M HAOMIOJAOT 32 CKOPOCTHIO MEPEMEICHNS TPAHHIIBI Pa3zesa «30J1b—00KO0Bast )KUAKOCThY TOJ
NeCTBUEM NMPUIOKEHHOH K 3JIEKTPOAaM Pa3HOCTH moTeHuuaioB (E). B onHoM koneHe sUelky rpaHua pasziena
MOJHUMAETCS, TaK KaK KOJUIOMJHBIC YacTUIBl MEPEXOAsIT B OOKOBYIO XHIKOCTh, B APYIOM — OIYCKaeTcs,
MOCKOJIbKY KOJIJIOWIHBIC YaCTHIIBI ABHXKYTCS BIUTyOb KOJUTOMJTHOTO pacTBOpa.

BokoBas >xuakocTh HeoOXoAMMa A1 CO3aHMs rpaHuLbl paszaena. [Ipu Beibope OOKOBOM KUAKOCTH K HEH
NPEObABISIIOT CIEAYIOMINE TPEOOBAHUSL.

1. BokoBas )HUIKOCTh HE JIOJDKHA COJIEPKATh KOAryJHPYIONINX HOHOB H 10 CBOEMY COCTaBY JOJDKHA OBITh
ONM3Ka K JIUCTIIEPCHOHHOM Cpezie 30Jis1, MHAYe IPH MEPEeX0e YacTHIl 30Ji1 B OOKOBYIO KHIKOCTb OyIeT MEHSIThCA
TommuHa JudEdy3HOTo CII0s U, CIEe0BATENbHO, & -ITOTEHIINA.

2. 17151 IoNy4YeHUs1 YeTKOM TPaHHUIIbl pa3ziesia HeoOX0AuMO, YTOOBI DIIEKTPUIecKas: MPOBOJUMOCTh OOKOBOI
KHUJIKOCTH OblJla paBHA WM HEMHOTO OOJbIIE 3IEKTPUYECKOH MPOBOJUMOCTH 30is. BrlmonHeHwe 3TOrO
TpeOOBaHUS Ba)XKHO e€IIe€ W IOTOMY, 4TO oOOJerdaeT pacueTsbl, TaK KakK TMaJeHue [OTeHIuala B
ANIEKTPOPOpPEeTHIECKOr TpyOKe OyleT MPOUCXOJUTh PABHOMEPHO W TPAJHCHT TOTCHIMAla Kak B 30J€, TaK U B
OOKOBOH KMIKOCTH OyAET UMETh OJMHAKOBOE TOCTOSHHOE 3HaueHne. Hammyumeil 60K0BOM )KUIKOCTBIO SBISETCS
JHCIIEPCUOHHAsI cpeda u3ydaeMoro 30iis. Ee MOKHO BBIAECTUTH M3 MOPLUH 30JI1 C IOMOIIBIO YIIbTpadHIbTPaLHH,
HEHTPU(PYTUPOBAHHS MITH 3aMOPAKUBAHHSL.

B HeckonbKo yHpOIEHHOM Cy4ae MOKHO MPUTOTOBUTH MOJETbHYIO OOKOBYIO YKHJKOCTh, OCHOBBIBASICH
Ha YCIJIOBHSIX MTOJYYECHHUS HCCIIEAYEMOTO 30IIS.

MpubGopst u peaktuBbl. 1. Dnekrpodoperndveckas sueiika. 2. VCTOYHMK MOCTOSHHOTO — TOKa
(manpsokenus) 1o 300 B. 3. Kon6wr na 200 cm® — 6 wr. 4.1umunap wa 150 cm. 5. Crakansl Ha 50 cm® — 2 . 6.
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IMunerkn rnasubie — 2 wr. 7. 20%-uenii pactBop Ka[Fe(CN)s]. 8. Hachimennsiii Ha xonome pactsop FeCls. 9.
JuctunnupoBaHHas Boja.

Iopsinok BbINOJTHEHUS PAGOTHI.

BHUMAHMUE! Ha sueiiky momaercst Beicokoe HampsbkeHue! Bo u3bexaHue mopakeHHS TOKOM BCe
MTOATOTOBUTENBHBIE M PETYIUPOBOYHBIC ONEPANNN HA SYEHKE MPOBOAST TOIBKO TP OMKIHOUEHHOM HANPAHCEHUU.
To e kacaeTcs pa30OpKM SYEWKH ISl MBIThS. 3amperiaeTcss KacaThCsl OTOJICHHBIX YacTell SJeKTPOAOB,
COMPUKACATh UX, a TAKKE YKIaJbIBATh AIEKTPOAbI BHE U30JIMPOBAHHBIX THE3I.

Ilpucomosnenue 3015 beparunckoi aazypu. bepmunckyio nasyps (rekcarmanodeppar (1) xenesza (I11))
MOJTy4YalOT B PE3yNbTAaTe XUMHUIECKON peaknu:

3K4[Fe(CN)g] + 4FeCl; = Fes[Fe(CN)g]s| + 12KCl

Jliist Toro 4T00OKBI OSPIMHCKYIO JIa3yph MOJIYYUTh HE B BUJE OCaJIKa, TAK KaK OHAa HE PacTBOpPHMA B BOJIC, a B
KOJJIOWJTHOM COCTOSTHUH, HCXOJHBIE KOMIIOHEHTHI HEOOXOJMUMO B3SITh B HEIKBUBAJICHTHBIX KOJIMYECTBAX.
BemecTBo, B3TOC B M30BITKE, OyeT 00Pa30BHIBATh JBOMHOMN 3JICKTPUYCCKUI CIIONW MUIICIUIBI M OMPEACIIATh 3HAK
3apsiga KOJUIOUIHOW YaCTHULIBI.

Heobxomumo coOmoaTh MOPSJOK B CMEIIMBAHUK PACTBOPOB HMCXOJHBIX BEIIECTB: K pPa30aBICHHOMY
pacTBOpy BelecTBa, KOTOpoe OyAeT B M30BITKE, MO KAIuisAiM NMPU WHTCHCHBHOM IMEpPEMEIINBAHUK JO0aBISETCS
pacTBOp BelecTBa, KOTOPOe OyJeT B HEJOCTATKE.

1. Ionyuenue 3018 6EPAUHCKOU 1A3YPU C OMPUYAMETLHO 3APANCEHHBIMU KOLIOUOHBIMU yacmuyamuy. B 3
KOoJOBI HaMMBaKOT 10 150 cM® IMCTHIIIMPOBAHHOMN BOJBI U B KaXKIyI0 J0OABISAIOT COOTBETCTBEHHO 8, 9, 10 Kamensb
20%-roro pactBopa Ki[Fe(CN)s]. 3aTeM mpu HHTEHCHBHOM IMEPEMEIIMBAHUK BO BCE TPHU KOJOBI TJIa3HOU
MUTICTKOM BIWBAIOT MO | Kamuie HacklieHHOro Ha xonoze pactBopa FeCls. [Tomyuaror 30516 OEpiIMHCKON JTa3ypH,
crabunusupoBanublii Ka[Fe(CN)s], MuIiemia KoToporo uMeeT BUI:

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

2. IlomyueHue 30715 OSPIUHCKOM Ja3ypH C MOJOKUTEIBHO 3apsKCHHBIMH KOJUIOMIHBIMUA YacTuilamu. B 3
konbbl HanmuBaT 1o 150 cM® AMCTUIIMPOBAHHOM BOJABI M B Kakayro noOapistoT mo 1 xamie pactBopa FeCls,
3areM NpH MHTEHCHBHOM IE€PEMEIIMBAHUM B KaKAYI0 KOOy Tia3HOM MumeTkoi BimBaioT mo 1, 2, 3 kamm
pactBopa Ka[Fe(CN)e]. TMomywaror 3076 OepnuHCKON nasypu, cradbuimmsupoBanubii FeCls, mwumenna xkotoporo
HUMeeT BUI:

{m[Fes[Fe(CN)e]s] - N Fe* - (3n—x)CI }* - xCI-

[lomyuennsle 30mu octaBnstoT Ha 5-10 MHH W B TeueHHE ATOTO BPEMEHHU MPOBEPSIIOT 3HAK 3apsa
KOJUTOWTHOW YaCTHIIBI C MOMOIIbI0 (UIBTpOBaiIbHONW Oymaru. Jlns manmpHeimeill paGoThl HCIIONB3YIOT OTUH W3
30JICH 0 YKa3aHHUIO IIPEIIo1aBaTelsl.

[Moxroroska nmpudopa k padore. ONMyCTHUB 32)KUMBI, CHUMAIOT M MTPOMBIBAIOT CTEKJISIHHBIE YacTH TprOopa
JUCTUIUIMPOBAHHOU BOJOM.

T'oTOBST GOKOBYIO )KHMIIKOCTb, JJIs TOr0 HAJIMBAIOT B K010y 100 cm® JUCTHJUTMPOBAHHOM BOJIBI, T0OABIISAIOT
10 xanens 0,1 moms/nm® pactBopa KCl, comepkuMoe THIATENBHO MEPEMEIIMBAIOT. 3ATUBAIOT OOKOBYIO KHIKOCTh
JI0 TIOJIOBUHBI KOJIEH TPEXKOJeHHOW sueiku 1 (puc. 1) W ycTaHaBIMBAIOT SUEHKY BEPTUKAIbHO HAa OCHOBAaHUH
IITaTHBA, CJCTKa 3a)KaB e¢ Cpe/lHee KOJICHO B BUHTOBOM 3a)KMMe (suciika JO/DKHA MMETh BO3MOXKHOCTh CKOJIb3UTh
B 3axuMe). BeraBnsior anektponbl 4 B kpaliHue KolieHa sueliku 1. BcrmomorartenbHBIN cocys 2 U THIIETKY
3aIOJIHAIOT HCCIICyeMBIM 30JIeM Oe3 ITy3bIpeil M YCTAHABJIHMBAKOT €r0 C 3aKPBITHIM 3KMMOM 5 Ha IITATHUBE Tak,
YTOOBI HOCHK IMHITETKU 3 pacrojarajics 1o OCH THe3/la U He JIOXOAHJI JIO ero JHA Ha 3-5 MM. OCTOPOKHO OTKPHIBast
32KUM S5, BBOJAT 30JIb B SUCHKY TakK, 4TOObI CKOPOCTh IMOJbEMA JKUIKOCTH B KojieHax cocrasisuia 0,2-0,3 mm/c.
Korna snektpopl 4 OKakyTCs MOTPYKEHHBIMU B YKHJAKOCTh Ha 5-7 MM, 32)KUM 3aKpbIBAIOT. 3 KpalHUX KOJIEHAX
TP 3TOM JIOJDKHA OBITh YeTKas TpaHUIla MEXKIY 30JIeM U OOKOBOH KHIKOCTBIO. [ociie 3TOro BKIIFOYAIOT HCTOYHHUK
MUTAHUS U TIOAA0T Ha 3ekTpo il 4 HanpsokeHune 100-300 B mo ykazaHwuio mpernojiaBares.
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Puc. 1. TIpubop as HaGnroaeHUs 3eKkTpodopesa

Buinonnenue onvima. OnpeneneHue 3IEKTPOKUHETUYECKOTO MOTEHIMAda 305 paccMaTpUBACMBbIM
METOZO0M OCHOBAHO Ha OTIPEICIICHIH CKOPOCTH IEPEMEITICHIS TPAHHUIIBI 305151 TI0]T BITUSHAEM JJICKTPHISCKOTO TTOJIS.
[Mognep:xuBasi HaNpsHDKEHUE HA SJICKTPOJAX Ha MOCTOSHHO 33aJlaHHOM YPOBHE, Uepe3 KaKIhIe 5 MUH B TCUCHHE
MOJTyyaca 3aluChIBAIOT MOJOKEHUE TPAHUIIBI 30715 B KQXKJIOM U3 KPalHUX KOJIeH. [laHHbIC HAOMIOICHMIA 3aHOCST B
tabmuiy 1. HaOmomaroT mosiBlieHHE My3BIPHKOB BOJOPO/JAa HAa OAHOM W3 3JIEKTPOAOB. 3aKOHUYHMB HAOIIOIACHHUA,

BBIKJTIOYAKOT UICTOYHHUK NNUTAHUA U OTKJIIFOYAlOT OT HEI'O 3JICKTPOAEI.

Tabnuna 1
DKcriepuMeHTaNbHBIC TAHHBIE AIIEKTPOPOPETHUECKIX U3MEPEHUH
E=..B; L=....cm
Ne T vum ITonoxeHue rpaHuIlbl B IPaBOM IlonoxeHue rpaHuIbl B IEBOM
! KOJICHE, CM KOJICHE, CM

1 5

2 10

3 15

4 20

5 25

[To maHHBIM TAOIUIBI CTPOAT rpaduK B KOOPAMHATAX MEPEMEIICHHUs TPaHHIbl N — BpeMs /Ul MpaBoro u
JIeBoro KoseHa. s pacuera BeIMUKHBI {-IOTEHLIMANIA HCIOIB3YIOT IMHEWHBINH y4acTOK rpaduka

Teg,E

rae n = 0,001 ITa-c — BaskocTs Boakl, Ah — B3dTO€ ¢ NMMHEHHOM YacTu rpaduKa cMeleHHe TPAHMIIbI 30715 32 BpeMs

T, cM; € — OMdIEKTpUUecKas MpoHuaeMocTs Bojbl, ipu 20°C € —80,1; €, — anexTpuyeckas MOCTOSHHAs, €,
8,85-10"? /m; E — pa3HOCTh NOTEHIMAIOB HA SIEKTPoaax, B; L — paccTosiHME MEXIy SIE€KTPOJAMH, M3MEPEHHOE

BJOJIb KOJICH U AYyT'U H‘IeﬁKH, CM.
ITocme IMMOJACTAHOBKHU INOCTOAHHBIX BEJIMYUH U IICPEBOJHBIX MHOKHTEIICH YpaBHCHUEC yIIPOIIACTCA:

0,001-Ah-1072-L-102

60-1 - E-80,1-8,85-1012

F;:
e =235 3)

o=
e 60 — MHOXKHTEND JUIS IEPEBO/IA MUHYT B CEKYHIBI; 1072 — MHOKMTEND JUIs IEPEBOJIA Ah, L M3 cCaHTUMETPOB B

METpBL.
B oKkOHUATENBEHOM ypaBHEHHH Ah, L MOACTaBISIOTCSA B cCaHTMMETpaxX, T — B MuHyTax; Ah/T — cKOpocTh

NEpEeMCHUICHUA I'PAaHUIIBI 30714, cM/MuH. PacCUMTBIBAIOT g -IIOTCHIIMAJI IO JaHHBIM CKOPOCTU ABUIKCHUSA IINIOCKOCTU
CKOJIBXKCHHA B IPABOM U JICBOM KOJICHAX. ITo pe3yabTaTaM Ha6J'IIO,Z[eHPII7[ " PpacCyYCTOB ACIAIOT BBIBOJ O BSIIMYUHEC U

3HAKEC & -IIOTCHIIUAJIA.
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®opma oruyera. OTUET AOIKEH COAEpKaTh Ha3BaHWE PadOTHI, OMUCAHUE €€ LENH, KPATKUH KOHCIEKT
TEOPETUYECKOM YacTH, KpaTKyl0 METOIUKY MpPOBEIEHHS OIbITa, CXEMaTHUECKUH pPHCYHOK mpubopa s
HaOJII0IEHUSI CKOPOCTH 3JIEKTpodopesa, 3al0IHEHHYI0 Ta0nuIly, rpaduky, BBIYUCICHUE & -OTEHIMANA, BEIBOJBL

KoHTposabHbIe BONPOCHI
Yro Ha3bIBaeTCs 31eKTpodopesom?
Crpoenue Muties1 OepauHcKol asypu, crabuinsupoBanHbix FeCls u Ks[Fe(CN)g).
3. Kak paccumraTh BeNMYMHY 3JIEKTPOKHMHETHYECKOTO IIOTEHIHAla Ha OCHOBE 3JIEKTPO(OPETUICCKUX
HM3MEepeHUuin?

N =

Jlureparypa
1. T'enepman M.U., Koanesuu O.B., KOctparoB B.Il. Kommougnas xumus. — CII6.: Jlans, 2008. — 336 c.
(YueOnuku 1151 By30B. CrienuanbHas JUTeparypa).
2. Ilpaktukym o u3nveckor W KoutonaHoW xumun: Yueonoe mocodue (byrpeesa E.B. u ap.). — M.: Bricmas
mkoia, 1990.
3. ErctpatoBa K.U., Kynuna H.A., Manaxosa E.E. ®usndeckas u xoyonaHas xumus: Y4eOHuk. — M.: Breicias
mxkoia, 1990.
4. T'aBponckas 10.}O. Komtonanas xumus: y4eOHUK W MPAKTUKYM JIUIsI akajemudeckoro Oakanaspuara / 0. TO.
I'aBponckas, B. H. [Tak. — Mockga: M3narensctBo FOpaiit, 2019. — 287 ¢. — (bakanaBp. AkajgeMH4YecKuii Kypc).
— ISBN 978-5-534-02502-6. — Tekcr : anexrponnsiii // DBC FOpaiir [caiit]. — URL.: https://urait.ru.
5. bensieB A.I1. ®usuueckas u koyutouanas xumust. / "A. I1. benser, B. W. Kyuyk; nox pex. A. I1. bensiepa" - M.
I'S0TAP-Menua, 2014. - 752 c. - ISBN 978-5-9704-2766-8 - Tekcr : anekrponnsiii // ObC "KoncynbTaHT
crynenta" : [caiir]. - URL : http://www.studentlibrary.ru/book/ISBN9785970427668.html. - Pexxum moctyna : mo
TIOJIITHCKE.

8.2. OneHo4HbIe cpeacTBA JJIsl IPOBeeHNsl Py0e:KHOM aTTecTaluu

TecTbl K py0esKHOH ATTECTALMOHHOM KOHTPOJILHOI padoTe M0 AUCHUIIMHE
«Koanouanas xumus» (o6pasupr) (ITK-1)

TECTbBI 1 3AJJAYA
nepBoii py0eskHOH aTTeCTAMOHHOI MHUCbMEHHON KOHTPOJILHOI padoThl
Tema «IloBepXHOCTHBIE ABJIEHUS»
[lo kakoMy MpHU3HAKY KIACCH(PHUIUPYIOT AUCIEPCHBIE CUCTEMbI Ha YIBTPaHCIEPCHBIE, MUKPOT€TEPOTCHHBIE U
rpy0oaucepcHsle:
10 CTENEHH JUCTIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO AMCIEPCHOM (ha3bl U IUCIIEPCUOHHOM Cpepl;
0 B3aUMOJICHCTBHIO AUCIIEPCHOHN (a3bl M AUCIIEPCHOHHOM Cpepl;
MO B3aUMOJICHCTBHIO YaCTHII AUCTIEPCHOHN a3kl

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

O arperaTHOMY COCTOSIHHIO JIUCTIEPCHOM (Das3bl M IMCTIEPCHOHHON CPe/Ibl;

MO B3aUMOJICHCTBHIO JUCTIEPCHON (a3bl M AUCTIEPCHOHHOM Cpebl;

10 B3aMMOJEMCTBHIO YaCTHI] IUCTIEPCHOM (hazbl

[Mo kakoMy IPU3HAKY KITACCU(PHUIUPYIOT JUCIIEPCHBIE CUCTEMBI Ha CBOOOTHO- U CBSI3HOAMCIIEPCHBIE:
10 CTEIIEHU JUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO IUCIIEPCHOH (ha3bl U TMCTIEPCUOHHON CPebl;

MO B3aUMOJICHCTBHIO JUCTIEPCHON (a3bl M AUCTIEPCHOHHOMN Cpebl;

M0 B3aUMOZACHUCTBHIO YaCTHUI AUCTIEPCHOH (ha3bl

Kakoi pa3MEp UMCHOT YaCTUILIbI B MUKPOTCTCPOTCHHBIX cucreMax”?
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107 -10° m;

10°-10° m;
10°-107 m;
10°

Konmounaeie pacTBOpBI OTIMYAIOTCS OT MCTHUHHBIX CICAYIOINIMMU OCOOCHHOCTSMH: a) OUYCHBb CJIa00 BBIPAKCHBI
KOJUIMTaTUBHBIE CBOMCTBA; O) 3HAYMTENHHO BBINIE CKOPOCTh nuUG(Y3UH paCTBOPEHHOTO BEIIECTBA; B)
pPacTBOpEHHOE BEIIECTBO PazApo0IeHO 0 MOJEKYN (MOHOB); T) YACTHLBI KOJJIOHMAHO-PACTBOPEHHOI'O BEILECTBA
CIIOCOOHBI TIPOHUKATh 4Yepe3 YJIbTPATOHKOMOPUCTHIE MEMOPAHBI; J) SIBJISIOTCS ONTHYCCKH HEOIHOPOIHBIMU
(paccenBarOIUMK CBET) CPEaMU; €) BCEe KOJUIOMIHBIC PACTBOPHI SBISIFOTCS TEPMOJAMHAMHYECKH HEYCTONYHNBBIMU
HEPaBHOBECHBIMH cHcTeMaMu. Kakvie yTBep ICHUsI SBISIFOTCS PaBUILHBIME?

1) BI'B;

2) AL

3) BT'A;

4) AT

Tema: «dnekTpuUecKue CBOICTBA TUCIIEPCHBIX CHCTEM)
3omp  Agl momyuen B3ammopeiictBueM AQGNO:; wu Kl mpm  mbertke Kl Kakoit won Oymer
MIOTEHITHAIOOTIPEICIISIONTIM ?
Ag*;
I~
K*;
Nng.

[Tpu monmy4yeHnu 3MyIbCHIA TUMA "Maciio B Bojie" B KaUeCTBE CTAOMIM3aTOPOB MCIOJIB30BAHBI THIPOXIOPHU
nonenuiamMmonus .KakoB 3Hak 3apsizia kKamnens?

TOJIOKUTENBHBII;

OTpULIATEIbHBIN;

HET 3ap4/a.

K xakomy 31ekTponsy OyayT nepemMeniaTbcsa MaKpOMOJIEKYJIbl Oelka B KHCIIoii cpezie?
K KaToqy;

K aHOY;

He OyIyT nmepeMeraThCes.

[Ipu cuHTE3E NTaTeKca MOTUCTUPOIIAa B KAUECTBE CTA0MIIN3aTOPa HCIIOIB30BaH IOIEIMICYTb(aT HAaTpus
C12H2s0S03Na. Kakoii noH Oyner moTeHIHaTOnpe SIS IOIIM?

Na*;

C12H2s0

C12H2503037.

I'maposonb cynbhuaa weibsika (I11) momyden mnpomyckanueM H30BITKA CEpOBOIOPOJIA YEPE3 PacTBOP
MBIBIKOBACTON KACTOTHL: 2 H3ASO3 + 3 HaS = As:S3 + 6 H0. 3apsn wactur Oyner

MOJIOKUTENbHBIN (BCieacTBHE aacopOin nonos HY);

OTpHIIATENBHBIN (BCIeACTBHE afcopOimu noHoB HSY);

3apsj] OTCYTCTBYET.

T'uaposons xmopuaa xeie3a (1) momyden ruaponmzom FeClzmpu kunsuenun pactBopa: FeCls + 3 H,O —
Fe(OH); + 3 HCIl. B pesymbsrate oOpa3zyercs MHIEIUIA, CTPOCHHE KOTOPOW MOXKHO BBIPA3UTh (OPMYIIOH
{m[Fe(OH)s] nFeO+ (n-x)CI} xCI". Ykaxure cocTaBisiomune YacTi MULEIUIBL: 1)Ap0 MUTLIEIIIBI; 2)
MOTECHIHATONPEICISIONINE HOHBI, 3) MPOTUBOMOHBI OT YaCTHIIBI IO TPAHUIIBI CKOJIBKEHUS; 4) TPOTHBOUOHBI
auddysnoit yactu J19C. a) m[Fe(OH)s]; 6) xCl; B) (n-X)Cl" r) nFeO" . YkakuTe npaBuiibHbIC BApHAHTHI OTBETA:
10; 2a; 3r; 48

la; 2r; 3B; 40

Ir; 2a 3B 40

I'unposons noguna cepedpa nomyden no peakiun: AgNOs+ Kl = Agl + KNO3 B mpucyrcTBrn n30bitka AgNOs .
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YKaXuTe MPaBHUIbHYIO (GOPMYITy MHULIEIUIBI 30715
{m[Agl] nAg* (n-X)NO3}**x NO3

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

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

JIMCIIepCHOCTh SBISIETCS OCHOBHOM XapaKTePUCTUKOM AUCIIEPCHON CUCTEMBI U MEPOI:
MPO3pavyHOCTH BEIICCTBA;

pa3apoOICHHOCTH BEIECTBA;

MYTHOCTH CHUCTEMBI;

cnunanus Gpa3 CUCTEMBI

XapaKkTepUCTHKON CTETIEH! Pa3IpOOIEHHOCTH BEIIECTBA CITY)KUT BETHIHHA
TOBEPXHOCTHOM SHEPTUH;

SHTPOTIHH CUCTEMEI;

yAEIbHON MOBEPXHOCTH;

CBSI3aHHOW YHEPTHH CUCTEMBI

Pa3mepsr gacTuIl KOUTOUAHO-TUCTIEPCHBIX CHCTEM (30J1€H)

10° - 10° m;

10 - 107 m;

menee 10 wm;

107 -10°m

CBoiicTBa KOJTOMIHBIX CHCTEM:

HEMpO3padHble, OTPAKAIOT CBET;

MIpO3payvHbIe, HEOIaIeCIUPYIOIIHE;

CTaperoT BO BPEMEHH;

MIPO3paYHbIE ONATIECIIUPYIOUTUE — PACCEUBAIOT CBET, JAIOT KOHYC THHIAIS;
YCTOWYHBBIE KHHETHYECKH;

TeTepOreHHbIE

IeHbl, ra30BbIe AIMYJILCUH TI0 arPETaTHOMY COCTOSIHUIO (ha3 CHCTEMbI OTHOCSTCS K THITY:
KT

1/T

I/K;

KK,

T/T

[ToBepXHOCTHO-aKTHBHBIMH BEIIECTBAMHU HA3bIBAIOT BEIIECTBA, PACTBOPEHUE KOTOPHIX BHI3BIBACT
MOBBIIIEHHE TIOBEPXHOCTHOTO HATSHKEHHS )KUAKOCTEH;

KOATYJISIHIO 30JIH;

yBEJIMUCHUE TIOBEPXHOCTH pazjena das;

MOHIDKEHNE TOBEPXHOCTHOTO HATSDKEHUS Ha TPaHUIe pasena a3

y,I[J'II/IHeHI/IQ MOJICKYJIbl TOBECPXHOCTHO-aKTUBHOI'O BCUICCTBA Ha OJHY I'PYIITY — CH-
YMCHBIIACT MOBCPXHOCTHYIO aKTUBHOCTL B 10 pas;

HEC BJIMACT HAa TOBEPXHOCTHOC HATAXKCHUC CUCTEMBI,

YBCINYHNBACT NOBECPXHOCTHYIO AKTUBHOCTH B 3-3,5 pasa;

YBCINYHNBACT NOBECPXHOCTHYIO AKTHUBHOCTD B 5 pa3

Kavecreennoe npasuio Pebunepa; uem 0osblie pa3HOCTh TOJSIPHOCTEN (a3, TeMm;
ciabee TOBEPXHOCTHOE HATSHKEHUE Ha IPaHULIE UX pa3zena;

OosblIe yaenpHast IOBEPXHOCTH pasnena das;

CHJIbHEE IIOBEPXHOCTHOE HATSXKEHUE Ha TPAHULIE UX Pa3Jielia;

cCUJIbHEE pacciioeHue (a3 TUCTIIEPCHON CHCTEMBI

IToBepXHOCTHOE HATSKEHUE KUAKOCTEU C yBEIMUYEHUEM TEMIIEPATYPhI
HE U3MEHSIETCS;
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YBCINYNBACTCSA

OCTaCTCsA IMOCTOAHHBIM,
YMEHbIIACTCA

JlexkapCTBEHHBIC AMYIIBCHH, MOJIOKO IO arperaTHOMY COCTOSIHHIO (a3 CHCTEMBI OTHOCSITCS K THITY:
WK

T/ XK

K/T

r/T

CucteMsl, B KOTOPBIX CHIIBHO BBIPAYKCHO B3aMMOJICHCTBUE YacTHI] JUCTIEPCHON (a3bl C pacTBOPUTEIEM
Ha3bIBAIOTCS

nHauh GepeHTHEIMI

ruApohOOHBIMHU

TMOQUIEHBIMU

CBSI3HO-IUCTICPCHBIMH

Kputnueckast koHueHTpanus muneiniooopazoBanus (KKM) skcriepuMeHTanbHO OMpeaenseTcs Mo N3yYeHUIo
3aBHCHMOCTH

MMOBEPXHOCTHOTO HATSDKEHUS OT KoHIleHTpanuu [TAB

MTOBEPXHOCTHOT'O HATSHKEHUS OT TEMIIEPaTyphl

koHteHTpaiuu [IAB oT yaensHON oBepXHOCTH paszzena das

KoHIleHTpauuu [TAB oT TemnepaTypbl

VYkaxuTe MpaBUIbHOE ypaBHEHHUE, CBA3BIBAOIICE TOBEPXHOCTHOE HATSDKEHHE O CO CBOOOHON MOBEPXHOCTHOM
sHepruei ['m66ca G:

a) =2

S
6) G, =S
B)G=0c+S
r) G=o -5
1) G=cS

Kakoe BeriecTBo ciienyeT 100aBUTh K BOJIE, YTOOBI TOBEPXHOCTHOE HATSAKCHHE MOJYYSHHOT'O PacTBOPA 0Ka3aJloCh
0oJIbIIIe, YeM Y BOJBI?

MTOBEPXHOCTHO-MHAKTHBHOE

MHOTOATOMHBIC CITUPTHI

MMOBEPXHOCTHO-HEAKTHBHOE

MTOBEPXHOCTHO-aKTUBHOE

BelecTBa ¢ kKakuM CTPOSHHEM MOJIEKYJI OYIYT 00JIaaTh MOBEPXHOCTHO-aKTUBHBIMUA CBOMCTBAMU?
ruapoQUILHBIE

oneorIbHbIC

TUITbHBIE

ruipodoOHbIe

CUMMETpPUYHBIC

B xaxux KOOpAWHATaxX CTPOUTCA U30TCPMa NOBECPXHOCTHOI'O HATAXKCHUA paCTBOpOB?

a)T —o
o)V -T
B)o —C
n) p-T

[To xakoMy YpaBHEHMIO DPAaCCUMTHIBAETCS IIOBEPXHOCTHOE HATSIXKEHHE PAacTBOpa G, METOJOM HAWOOIbIIEro

JaBJIEHUs My3bIpbKOB 10 Pebunmepy? (o, — NOBEPXHOCTHOC HATSHKCHHE PACTBOPHUTEI, nuh — pasHocTb
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YpOBHEH MaHOMETPUUECKOW )KUIKOCTH B CIIyyae PacTBOPUTEIS U PACTBOP)

a) . _ho
¥ oh
0 x
0) G _Gohy
X hx
B) , _Oohx
X ho
) 6,=0,h,h,
H) Gx: hX
oMo

3akoHunTe onpeneneHue: «[loBepxHOCTHAsI aKTUBHOCTD HPEACTaBIISIET cO00H MPOU3BOAHYIO TOBEPXHOCTHOTO
HATSDKEHHS PacTBOPA 1O .....»

KOHLICHTPAIN

macce

JaBJICHUIO

TeMIepaType

00BEMY

3akonunTe onpenenenue: «CooTHOUICHNE THAPOGUILHOCTH MOISAPHON ¥ THAPOPOOHOCTH HETIOSPHON TPYI B
MOJIEKYJIe TOBEPXHOCTHO-aKTUBHOTO BEILIECTBA HA3BIBACTCS €TO .....»

TEKy4YeCTbIO

TUAPOQUIBHO-TUTTO(PIITEHEIM OallaHCOM

[IOBEPXHOCTHOM aKTUBHOCTBIO

MOBEPXHOCTHBIM HATSDKCHUEM

TU(PUITBHOCTHIO

BcraBbre nponyiieHHoe ¢ioBo: «Hem oomnbie uncio ['JIB (rugpoduinbHo-TunoduisHOro 6ajiaHca 1o mkajie
I'pudduna), TeM TOBEPXHOCTHO-AaKTHBHOE BEIIECTBO OoJIee. ....... »

runpodoOHO

rUApOQUIBLHO

BcraBpTe npomymieHHoe cioBo: «Yem mensie uncio ['JIb (ruapodunbsHo-munoduisHoOro 6anaHca 1o mkasie
I'pudduna), TeM MOBEPXHOCTHO-aKTUBHOE BEIIECTBO OOIIEe ...»

THIPOPHUIBLHO

ruIpoPoOHO

Yxkaxwute uncino ['JIb gns Hanbonee runpodunsHoro I[1AB:
18

24

3

8

VYxkaxute yucio ['JIb ans Hanbonee ruapododHoro ITAB:
8

18

24

3

3akonunTe hopmynupoBKy npasuina [roxino — Tpaybe: «C yBennyeHneM yrieBoI0pOIHOTO pauKaia B PALy
anugaTHyeckux KapOOHOBBIX KUCIOT Ha rpymiy —CH>— nX MOBepXHOCTHAsI aKTHBHOCTh YBEJIMYHUBACTCS . ..»
Ha 3,2

B 2,3 pa3a

B 32 paza



B 3,2 pa3a;
B 0,32 pasza

Kaxkoe cTpoeHre IMEIOT MUIICILTB [ apTiu B MUTIEIUIAPHBIX pacTBopax [TAB?
TpyOUarToe

JIGHTOYHOE

MJIACTUHYATOE

MAJOYKOBHTHOE

chepuueckoe

3akoHunTe onpeneneHue: «KoHIeHTpUpoBaHHE BEIIECTBA HA TOBEPXHOCTH pasjienia a3 Ha3bIBaeTC ...... »
abcopOrmueit

aacopOueit

necopOiueit

SKCTpaKIMei

HUHBEpCHUEH

Kakum TemnoBeiM 3¢hekToM compoBokIaeTes ancopous?
TeII0BOH 3(h(PeKT OTCYyTCTBYET

TCIJI0Ta BBIACIISACTCA

TEIJIOTA MOTJIONIAeTCs

B kakux koopauHaTax CTPOUTCS N30TE€pPMa afcopOLUH U3 PACTBOPOB?

a) A-p
0)p-C
B) p— A
n) A-C

BcraBbre nponyiienHoe cioBo: «llonoxutenshas ancopouus [IAB Habnromgaercs npi ..... 3HAa4YCHUH
[IOBEPXHOCTHOM aKTUBHOCTU»

MOJIOKUTEILHOM

OTPULIATEIBHOM

HEUTpaIbHOM

Kakoii pparment monekyinst [TIAB npu agcopOunn Ha TOBEPXHOCTH pasjielia BOJAHBIA PACTBOP — a3 OpUEHTUPOBAH
B CTOPOHY pacTBopa?

HETOJISIPHBII

U TOT, U APYrou

MOJISIPHBIN

BcraBpre nponymennoe cioBo: «B cooTBercTBUE ¢ npaBuiioM Pebunaepa ancopomust [IAB n3 HeBomHBIX
pacTBOpOB HauboJIee TOJTHO TPOUCXOTUT Ha........ azcopOeHTax».

TIOJISIPHBIX

HEUTpaJIbHBIX

HETIOJISIPHBIX

3akonuuTe onpenencHue: «CleIUICHHe YacTHIl BelecTBa (MOJIEKyJl, HOHOB, aTOMOB), COCTaBJISIONIUX OJHY (hazy,
Ha3bLIBaeTCA ...... »

pacTeKaHHeM

KOTe3HueH

CMAaYHBaAaHHUECM

ajare3uen

agcopOrueit

BcraBbre nponymienHoe BeipakeHue: «KordduimenToM ruapopuiabHOCTH JaHHOW TOBEPXHOCTH HA3bIBACTCS
OTHOILIEHHUE TEIJIOThI CMauMBaHUs €€ BOMOH K TEIUIOTE CMaYUBaHMUS ...... ».

42



a30THOU KUCJIOTOU
a¢pupom
O€eH30JI0M

CHUPTOM
aIleTOHOM

BcraBere nponymieHHoe BeipakeHue: « ToHKHI CiI0H, 00pa3yroIuiicss Ha MOBEPXHOCTH pasjeia AByX (a3 u3
MPOCTPAHCTBEHHO Pa3ACIIEHHBIX ANEKTPUUECKUX 3aPsAJ0B TPOTUBOIOJIIOAKHOIO 3HAKA, HA3bIBACTCA .. ...»
CJIOEM C MOBBILIEHHOH BSI3KOCTBIO

THUAPATHOM 000JIOUKOH

MOrPaHUYHBIM CIIOEM

a7ICOPOITMOHHEBIM CJIOEM HeHOHOTeHHBIX I11AB

JBOMHBIM 3JIEKTPUUECKUM CJI0EM

Vkaszarh NpaBUIIbHBIE €IUHUALBI H3MEPEHUS KO UIMEHTA [IOBEPXHOCTHOIO HATSKEHHSL:
Jox/m?,
JIx/K;
ITa/M2.

Kakue u3 nepeuncieHHbIX BEMECTB OY1yT MOBEPXHOCTHO-aKTUBHBIMH Ha TPAHUIIE pas3jiesia BOAa-BO31IyX?
Na,COs

C12H22011

C4sHoOH

CeH1206

Na>SO4

C11H2:S0O3Na

KNOz

Kakue u3 nmepevncieHHbIX BEMIECTB OYIyT MOBEPXHOCTHO-HEAKTHBHBIMH Ha IPAHUIIE pa3jieia BOaa-BO3ayX?
Na,COs

C12H22011

C4HoOH

CeH1206

Na>SO4

C10H21SO3Na

C12H2sNH3C1

KNO3

CnocoOHocTh ITAB M3MEHATh MOBEPXHOCTHOE HATSHKEHHE XapaKTEPU3YETCs BEIMUNHON TOBEPXHOCTHOM
aKTHBHOCTH: g =|im(—do /dc)- Kakne u3 nepenciennpix CoeAMHEHNnH UMEIOT g <07
c—0

H.SO4

CsHi206
CsH130H
NaNO;
C4H9COON8.
CuSOq

HCI
Ci7H33COONH,

CnocoOHocTh ITAB M3MEHATh MOBEpPXHOCTHOE HATSHKEHHE XapaKTEPU3YETCs BEIMUNHON TOBEPXHOCTHOM
aKTHUBHOCTHU: ( = lim (_dg /dC) . Kakue u3 nepedncieHHbIX cOeqMHEHNH UIMEIOT ( > 0?
c—0

H2SO4
CeH1206
CesH130H
NaN03
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C4HyCOONa
CuSOq
C17H33COONH4

Kakoli u3 nepe4nciIeHHBIX HIXKE CHCTEM COOTBETCTBYET NpuBeA¢HHAs opucHTanus [IAB Ha rpanuie pa3zaena das

I???????h-

XXXXX [m,

ruapodoOHas TBEpIAs MOBEPXHOCTH B BOIHOM pacTtBope [1AB;
ruapoduiIbHasS TBEPIAs MOBEPXHOCTH B BOMHOM pacTtBope I1AB;
ruapodoOHas TBEpIas MOBEPXHOCTh B YIIIEBOAOPOIHOM pacTBope [1AB;
ruapoduabHast TBEpAAs IOBEPXHOCTH B YIIIEBOAOPOAHOM pacTBope ITAB.

Kakoli u3 nepednciIeHHBIX HIXKE CHCTEM COOTBETCTBYET NpuBeAEHHAs opucHTanus [IAB Ha rpanuie pa3zaena das

6b56688]«

| XXXXX i,

rugpodoOHast TBEpAAs TOBEPXHOCTH B BOAHOM pacTBope [1AB;
ruapoduabHas TBEpAAs MOBEPXHOCTH B BOTHOM pacTBope [IAB;
ruapodoOHas TBEPIAs MOBEPXHOCTD B YIIIEBOAOPOAHOM pacTBope [1AB;
ruapouiIbHas TBEPAAs IOBEPXHOCTh B YTIIEBOAOPOIHOM pacTtBope [TAB.

KpaeBoii yron cmaunBanust pactBopa, conepxamiero [IAB, mo cpaBHEHUIO ¢ KPAaeBbIM YIJIOM CMAaYUBAHUS YHCTOTO
pacTBOpUTENS:

YMEHBIIAETCS,

YBEJIUUNBACTCS;

HE U3MEHSETCS;

CTPEMUTCS K HYJIIO.

C yBenuueHueM KoHueHTpanuu [IAB B yucToi BoJe NOBEPXHOCTHOE HATSKEHUE:
YBEIIMYUBAETCS,

HE U3MEHSETCS,

CTPEMUTCS K HYJIO.

YMEHBIIIAETCS;

Hccnenys moBepXHOCTHOE HATSHKEHHE BOIHBIX PACTBOPOB IOJISIPHBIX OPraHUYECKUX BEIECTB, Tpayde yCTaHOBHI
MPaBUIIO: B JTFOOOM TOMOJIOTHYECKOM PSAIY MPH MAIIBIX KOHIICHTPAUIX YAJUHEHHE YIiIeBo0poHOH enu Ha CH»
— IPYIITY YBEIWYHUBAET IIOBEPXHOCTHYIO aKTUBHOCTB B:

1-2 paza

3-3,5 paza

4-5 paza

HpI/I MOrPpYy’>XEHUU TOHKOI'O KalTWJIAPpAa B HECMAYMBACMYHO X KUAKOCTh IPOUCXOAUT:
OITYCKAaHUEC YPOBHS JXUJAKOCTU B KAITUILIAPE,
MMOAHATHUE YPOBHA KUAKOCTHU B KallUJIJIAPEC.

B 3aBucuMOCTH OT 3Ha4€HHI PAaBHOBECHOTO KPaeBOro yria  pa3auyaroT TpH OCHOBHBIX BH/Ia CMayUBaHUS.
Kakomy By cMauuBaHUsl COOTBETCTBYET 3HAUEHHE KPAaeBOro yriia jiexaniero B utepsaie 180° >0 > 90°:
HecMadrBaHue (IJI0X0e CMayNBaHUE);

cMadrBaHue (OrpaHUYEHHOE CMAaYMBAHHUE);

MIOJIHOE CMa4YMBaHHE.

BeH.[eCTBa, I[O6aBJ'I€HI/IC KOTOPBIX K PACTBOPUTEIIO CHUKACT MMOBCPXHOCTHOC HATAKCHUC, IIPUHATO HA3bIBATH!:

MOBCPXHOCTHO-aKTUBHBIMHU BCIUICCTBAMU;
TOBEPXHOCTHO-HCAKTHBHBIMU BEIICCTBAMU.
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K MOBCPXHOCTHO-aKTUBHBIM BCHICCTBAM OTHOCATCA:
HCOPraHNYCCKUEC DJICKTPOJIUTEI — KUCJIOTHI, MIEJIOYH U COJIH.
OpPraHn4€CKUC COCAUHCHU, COACPIKAIINE MTOJIAPHBIC I'PYIIIbI, — CIIMPTHI, )KUPHBIC KUCJIOThI, aMUHbI, MbLJIa.

Kakoe 13 yka3aHHBIX YpaBHEHUH HCIONB3YETCsI IS pacuéTa BETMYMHBI aJICOPOIIMHU HA TPAHUIIEC PasJieNia pacTBOP-
ras?

a)p-_C do
RT dc
o)r=r_ - Cc
C+A
B X~ KC"
m

FI/IHPO(I)I/IHBHOCTI) MOBCPXHOCTHU CJICAYCT XaAPAKTCPU30BATH IO OTHOMICHUIO TCIIJIOT e€ cMauMBaHUsI BOI[OfI q]_ nu

6enszonom (2. [ns ruapodmiibHOI MOBEPXHOCTH:

)%
0

6) 95 q
0.

Onpenenure sHepruto [ mbOca Gs IIOBEPXHOCTH Karesb TymaHa maccoit M =4r npu 293 K, eciu noBepXHOCTHOE

HaTsoKeHue Bobl O = 72,7 mJlx/m2, mmotaocts Boasl P = 0,998 r/cm?, nucnepcrocts wactun D =50 mxm L,
87,41 e
95,32 JIx

PaccuuTaiiTe MOJMHYIO MOBEPXHOCTHYIO HEPTHIO 5 T aMynbcuu O€H30J1a B BOJIE ¢ KOHLeHTpauuei 75% (macc.) u
mucniepcuto D = 2 mxm ! ipu Temnepatype 313 K. ITnotHocts 6ensona npu stoii Temneparype P = 0,858 r/cm?,

noBepxHocTHOE Harsvkenne G =32,0 mJIk/M%, TeMmepaTypHbiii KO3(POHUIMEHT ITOBEPXHOCTHOTO HATSKEHHUS

oensona do /dT =-0,13 m x/mM* K.
7,53 Ix
3,81 Ix

PaccumTaiiTe NaBlIE€HHME HACBHILEHHBIX IApOB P Haj KaiaMH BOIBI C JUCIIEPCHOCTBIO D=0,1 HM ' npu
temneparype Py =2338 Ila, mmorHocts Boasl p =0,998 r/em®; IIOBEPXHOCTHOE HATSHKEHHUE BOIBl G = 72,7
MJDK/M.
2875 11a
3042 Ila

JlBe BEpTHUKAIBHBIE TapAILIEIbHBIE ITIACTUHKY YaCTUYHO MOTPYKEHbI B )KMAKOCTL Ha paccTosHuu 0 =1mMm apyr ot
apyra. YToll cMauMBaHus § IUIACTHHOK cocTaBiseT 30°. IIoBEpXHOCTHOE HATSKEHHE KUAKOCTU G =65 MJIK/M?,
Pa3sHOCTH MIOTHOCTEH KHAKOCTH U BO3IyXa Ap = 1 r/em®. Paccuuraiite M30bITOMHOE JABICHHE B JKUIKOCTU U CHILY

B3aUMHOT'0 MIPUTSKEHUSI TNIACTUHOK, €CJIM UX pa3MePhl COCTaBIISIIOT SX5 cM.
205,4 1a; 2,4 H.
113,1 ITa; 0,28 H;

B Bo3ayxe, copeprkaiiem napsl BoJbl, o0pasyercs Tyman nipu temriepatype 270,8 K (koaddurment nepecoimenus
v paBeH 4,21). Paccunraiite KpUTHYECKHI pa3Mep saep KOHICHCALMH U YHCIIO MOJICKYJ, COAEPIKAIINXCS B HUX.

TTOBEPXHOCTHOE HATSKEHHE BObl G = 74 MJIK/M, MonbHbIii 06beM Bogst V,, =18-107% m¥/mos.
0,824 um; 78
1,242 um; 200.
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[TOBEPXHOCTHOE HATsHKEHWE OyTaHoNma ¢ KoHueHrtpauuei 4,52-10 kmonw/mM® B cucteme Boma-renrtan npu 20°C
paBHna 4,0-1072 JI;x/m?. C yBenuueHreM KOHIIEHTpauuu 6yranona a0 8,110~ kMonbs/M® MOBEPXHOCTHOE HATSKEHUE
U3MEHWIOCh 10 3,48°1072[[k/M% BBIMHCIMTL MOBEPXHOCTHYIO aKTMBHOCTH CIIMPTa B JaHHOM HMHTEPBAJIE
KOHIIEHTpaIUi.

14,5-1073 JI3x-M/MO1IB;

20,5-1073 Ik M/MOJIb.

[ToBEpXHOCTHOE HATSKEHHE BOJHBIX PACTBOPOB MAC/ISHON M BalepuaHoBOH KucaIOT mpH 35°C COOTBETCTBEHHO
pasao 58,5-102 m 30,0-107° JI/mM% KoHIEHTpauuM pacTBOPOB KHCIOT OJMHAKOBBI M cocTapisor 4,0-1073
kMob/M°, ONpeaenuTs NOBEPXHOCTHYI0 aKTMBHOCTh KHCJIOT, YCTAHOBUTb, COOJIOAAETCS JU mpaBuio J1oKio-
Tpaybe, paccuMTaTh IOBEPXHOCTHYIO AKTHMBHOCTH KAIIPOHOBOM KHCIOTBHI TOH K€ KOHLEHTPAaLUH

(6= "7275-10° l/m?).

0. (macn.) = 3,56; ¢, (Banep.)=10,68; Ja(xamp.) = 32 JIx-M/kMo0ib, B =3,002.
0, (macn.) =5,49; g, (sanep.)=15,68; 0, (xanp.) =52 JIxx M/kmoIb, B =5,03.

PaccunTaiite agcop6umro a3ora B cu’/2 Ha cmoze npu 90°K (mpuseeHHbIX K Temmeparype 20°C u naiennio 760
MM pm. cm.) TI0 ypaBHEHHIO JISHIMIOpa, €CITH JaBlIeHue a30Ta paBHO 13 mm pm. cm. u 5 mm pm. em., T'=38,9,a b
=6,41.

4: 25 cm/.

3: 17 em/.

Ha ocHoBanuu gaHHBIX agcopOuuy OEH30HHON KHCIOTHI U3 OeH30:1a Ha yrite nipu 25 °C onpenenute rpadpuuecKum
METOZOM KOHCTaHThI B ypaBHeHUU DpelHpinxa.

PaBHoBecHas konuentpanus CH3COOH, 0,006 0,025 0,059 0.118
MMOTb/ M

A

m’ umons/> 0,44 0,78 1,04 1,44
3,4, 0/4.
5,4;0,8.

Haiinure paBHOBECHYIO KOHIIEHTPALMIO OCH30MHOW KHCJIOTHI B OEH30Je, MpH KOTopod 1 e yris amcopOupyer
0,0792 2 6enzoitHoit kucnoThl. KoHcTaHThl B ypaBHeHHH DpeifHnXa HCIIONB3YHTE U3 TPEABITYIICH 3a/1a4H.
0,2658 mmonv/cm®.

0,0158 mmonv/cm®.

ITpu u3yyenun ancop6umu okcuaa yriaepoaa (I1) Ha yriie ObuTH MOTyUYSHBI CIIETYIONINE JaAHHbBIC:
P, cm pm. cm. 7,3 | 30,4 | 54,0 88,2

A

m’ emdl.. 234784119 16,5

Omnpenenure rpaduueCKUM METOAOM KOHCTAHTHI B ypaBHEHUH DpelHamxa.
0,51; 0,787.
0,83; 0,912.

I'paduueckum nytem Haiinute B ypaBHeHHH OpeifHyInXa KOHCTAHTHI AJIs a[ICOPOIIMU POITMOHOBOM KHCIOTHI 1 T
Y11, TONB3YACH CIETYIOMUMH JTAHHBIMU!

HavanbHast KOHIIEHTPALIUS, MOJIb/]L 0,030 | 0,120 | 0,460 | 0,66

PaBHOBecHas koHeHTpanwms, mow/1 | 0,004 | 0,061 | 0,37 0,54
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0,25; 0,54.
0,15; 0,32.

Ornpenenute rpadMIecKUM METOJI0M KOHCTaHThI [ '« 1 b B ypaBHeHUH JISHrMIOpa 1711 a1cOopOILHK YKCYCHOM
KHCJIOTHI U3 BOJHOTO PacTBOpa KUBOTHBIM yrieM npH 25°C, HcXozs U3 CIeAYIOINX JaHHBIX:

PaBnoBecHas konnentparust CH3COOH, 0,031 0,062 0,268 0,882
MMOAL/MI
I', mmonv/2 0,624 1,01 1,91 2,48
2,7; 0,105.
3,7; 0,305.

[Tpu nzydennu ancopOiim 6poma yria€M 13 BOJbI OBIIH MMOIYYEHBI CIEAYIONINE TaHHBIE:

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

I', mmonw/2 3,10 427 5,44 6,8

Omnpenenure KOHCTaHTHI [ ' 1 b B ypaBHeHwun JIsHrMIopa rpaguecKuM METOIOM.
6,81; 0,00324.

7,81; 0,043.

BBIUHCIINT BETHYHMHY a1cOpOIMHK a30Ta cIoIoi npu Temneparype 90°K B cn’/z (mpuBeieHHBIX K Temnepatype 20

°C u gasnenuto 760 mm pm. cm.), ecnu naBieHue azora paBHo 23,8 mm pm. cm., I', = 38,9 cev®/z, b=6,41.

30,6 (ca®/2).
40,5 (cr/2).
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TecTbl KO BTOPOii py0eskHOiT aTTeCTAIMOHHOI KOHTPOJILHO# padoTe (ITK-1)

Tema: «KononaHast XuMusi M IOBEPXHOCTHBIE SIBJICHHU S
| 610K

BcraBpre nponymienHoe BeipaxeHue: « ToHKH cioif, 00pa3yromuiicss Ha TOBEPXHOCTH pasjena IByX ¢a3 u3
MIPOCTPAHCTBEHHO PA3JICIEHHBIX YJIEKTPUUCCKUX 3aPSAI0B IPOTHUBOIMOIOKHOIO 3HAKA, HA3BIBACTC ...»
CJIOEM C TIOBBILICHHOM BSI3KOCTHIO

THUAPATHON 000JIOUKOH

MOTPAHUYHBIM CIOEM

aJICOpPOIMOHHBIM Cl10eM HenoHoreHHbIX [IAB

JBOMHBIM 3JEKTPUUECKUM CII0EM

Vkaxure BCPHOC YpaBHCHUC OHHINTEHHA AT BA3KOCTHU OUCTICPCHBIX CUCTEM:

n =n,(1-o0e)
N, =n(1+op)
n =n,(1+ae)
N =no(1+9)

n =M, +ap)

VkaxuTe NpaBUiIbHOE ypaBHeHHe DifHIITelHa 11 Koddduumenta muddysuu D (] — Bsi3kocTs cpensr; ' —
paaryc 4acTHII):

D= 2r2(p _po)g
RT
D 6mrmN,
RT
R
D=—
NA
p-RT
8nl
p-_RT
6mnIN ,

YkaxuTe siBlieHHE, HAOMIOAArOIIeecs IPH HAPYIIEHHH CEANMEHTAIIHOHHOW YCTOMYNBOCTH CYCIIEH3UH, BEIIECTBO
YaCTHI] B KOTOPBIX UMEET OOJIBIIYIO TIIOTHOCTH, YeM AUCIICPCUOHHAS Cpefa:

MENTH3AIH

OocCelaHuE YaCTHI]

KOaJIeCIEHIIH

BCILTBIBAHUE YACTHI]

KOAryJISIIHs

o 2
Kako# Benn4nHbl HE XBaTaeT B 3HaMeHarese ypapHenus Crokea j _ 2r°(p - po)9?
9

BSI3KOCTH CPEJIbI M)
BBICOTHI CTOJI0a cycreH3uu h
MacChl YaCTHIIBI /71,

MacChl IUCIIEPCUOHHOMN CPEBI 7.
00bEMa cycriensun V

Kakoe onrtndeckoe siBieHre Hanboliee sIPKO MPOSBISETCS B KOJUIOUAHBIX CUCTEMaX?
CBETONPEIIOMIICHHE

OTpaXKEHUE CBETA

JIFOMHAHECIICHIINS

CBETOPACCESHUE

CBETOIIOIJIOIIEHUE
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UTO M3 MepEeINCIICHHOTO HE XapaKTePHO IS CyCIICH3UH?
MYTHOCTb

TBEP/bIC YaCTHIIBI JUCIICPCHON (a3bl
CeTMMEHTAIIOHHAsI HEYCTOWIHBOCTh

OTTaJIeCTICHIINS

(baoKyIsIIHs

OMyIbCUU — 3TO TUCIIEPCHBIE CUCTEMBI, B KOTOPBIX:

J® tBépnas, a JIC xunkas

J® razosas, a JIC xxunkas

muctiepcHas daza (D) n nucniepcrnonnas cpena ([IC) Teépapie
A u JIC xunkue

J O xumkas, a JIC tBEpnmas

3aKoHYMTE OMpenesieHNe: «IMYIIbCH ¢ KAIUIIMH HETIOJIIPHOM XKHUIIKOCTH B MOJIIPHON Cpezie Ha3bIBaeTCs
SMYJIbCUEH»

pa3baBieHHOM

npsAMoit

KOHLICHTPUPOBAHHOM

KEITATUHUPOBAHHOM

oOpartHoit

BcraBpTe IMPOIIYIICHHOC CIIOBO: «HOBCpXHOCTHO-aKTI/IBHOG BCIIECTBO, BBOAMMOC B OMYJILCHUK UIA IPpUAaHUA en
arperaTUBHON yCTOMYMBOCTH, HA3bIBACTCS

SMYJIBIaTOpPOM

[IPOIEIUIEHTOM

COIIOOMITN3aTOPM

KOaryJsiTopom

MENTU3aTOPOM

3akoHuHTE (HOPMYIHPOBKY IpaBmiia bankpodra: «aMyJIbraTopsl CTaOMIN3UPYIOT IMYJIBCHU 1-TO THIIA»
ruIpodoOHEIE

amQoTepHbIe

ruapoQUILHBIE

oneorIbHbIC

VYKaXnTe BEIIEeCTBO, SBISIOIEECS CTA0MIN3aTOPOM IPSIMON 3MYJIbCHH:
oJieat KaJus

HUTpAT HATPUS

cTeapaT KaJIbIus

XJIOpH] HATPHUS

0JIeaT KaJbLHs

Kaxkoe cBoicTBO HE XapaKTepHO 7151 HOPOIIKOB?
CHOCOOHOCTD K TPaHyIHMPOBAHHIO

CBITTYYECTh

ruIpoPoOHOCTD

OIaJIeCICHIIMS

B3PBIBAEMOCTH

BcraBbTe ponyieHHOE CIOBO: «J[BHXKEHUE YACTHIT a9PO30JIsi IO BIUSHUEM IPaIUCHTA TEMIICPATyPhI
Ha3bIBACTCA »

TepModope3omM

a5eKTpodope3oM

karagope3oMm

dhoTodopezom
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¢dhonodopezom

Kaxkoii mporiecc OTBETCTBEHEH 3a OCEJaHUE MBUIM Ha XOJIOIHBIX MOBEPXHOCTAX? TepModopes3
TEPMOTPELIAITUTALHS

KOAJICCLICHIIHS

¢dnoTauus

¢dotodopes

BcraBpre nponymennoe cnoBo: «HanpaBineHHOE ABIDKEHHUE 3apsHKEHHBIX MUKPOYACTHIL B )KHIKOH (BOIHOI) cpere
[0/ IEHCTBUEM BHEIITHETO JIEKTPUUYECKOTO TIOJISI HA3BIBACTCS »

3JIEKTPOOCMOCOM

s dexrom [JopHa

anexTpodopezom

s dexkrom Keunke

BIEKTPOIUZOM

3akoHuUuTE omnpezeneHne: «MeToa OUNCTKU KOJJIOWAHBIX PACTBOPOB OT IpHUMeEcel, OCHOBaHHBIN Ha HEOIMHAKOBOU
CKOpOCTH TUQQPY3UH YaCTUI] pa3HBIX pa3MepPOB Yepe3 MOTYIMPOHULIAEMYI0 MEMOpaHy, Ha3bIBACTCS ...»
agcopOrueit

(daoraueit

JUAIU30M

MenTH3anuen

yIbTpaduIbTpanuei

Kaxk Ha3pIBaIOTCS MOHBI JJICKTPOIINTA, aJICOPONPYIOLIHECS HETIOCPEICTBCHHO HAa KPUCTAITMYECKON TBEPIOH
MOBEPXHOCTH W MPHUIAIOIINE el dJICKTPHUUECKHUIA 3apsia?

KaTHUOHBbI

MPOTHBOMOHBI aJICOPOIIMOHHOTO CIIOS

MIPOTUBOMOHBI AUPPY3HOTO CIIOS

AQHUOHBI

MOTEHIHATO0pa3yIoIHe HOHBI

Kak Ha3bIBaeTCs BIIEKTPOIUT, HOHBI KOTOPOro oopasyot JIDC y MOBEpXHOCTH YaCTHUI] JUCTIEPCHOU (a3bl U
KOTOPBIN MPUIAET arperaTuBHYI0 YCTOWYHBOCTD KOJUTOUIHBIM pacTBOpam?

KOAryJsiTop

ajcopOeHT

OCaJIuTeIh

cTaduIM3aTop

(doropeareHT

Kak Ha3piBaeTcs TBEPAAs OCHOBA MHIIEILIBI INO(GOOHOTO 3071517
arperat

JacTHIA

AP0

MHUIIEIIIa

rpaHyia

3akoHunTe onpezeneHue: « ClIUmanne 9acTUIl JUCTIEPCHON (a3bl B KOJUIOMIHBIX CHCTEMaX, IPOUCXOIAIIEe TIPU UX
CTOJIKHOBCHHSIX B pe3yJIbTaTe OPOYHOBCKOT'O IBUKCHHS WITH MTEPEMEIIMBAHKS, HA3bIBACTCA ...»

agcopOrueit

KOTe3ueH

ajare3uen

KoaryJisinuen

nenTu3anuei

VkaxuTe Ha3BaHNEC MUHUMAaJIbHOU KOHLOCHTpAUHU 3JICKTPOJIMTA-KOaryJjdaropa, BBISLIBaIOHIeﬁ ABHYIO KOaryJisiiuro
KOJUIOUJHOI'O pacTBOpa:
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Mpesien KoaryJisanun
KoaryJaupymoiiasi CiocoOHOCTb
KOaryJmpymoliee 1eHCTBUE
HOPOT KOAryJIsiLiu
KpUTHYECKasl KOHIIEHTpaLys

Yxkaxure MOPpaBUJIBHOC YPAaBHCHUEC [JIA BBIYMCIICHUA IIOPOTra KoaryJjsinuu y (CgK— KOHOCHTpAUHA 3JICKTPOJINTA~
KOarymsitopa, V ,« — 00bEM AIIEKTPOIUTA- KOATYAATOPA, Viom — 00BEM KOJUIOHIHOTO PaCTBOP)
V. 4V

C,V,

"Te,
N o

Y - V30,1b +V:)K
— V:)K

Y - V30,‘Ib +V3K

-GV,

V.V,

3akonuute GopmynupoBky npasuia Illyneie — Fapau: «Koarynsiuio KOJJIOUIHOTO PAaCTBOPA BBI3BIBAIOT TC HOHBI
ANEKTPOJINTA, 3HAK 3aps/ia KOTOPBIX MPOTHBOIIOIOKEH 3HAKY 3apsiia.... ; KoaryJaupyrolee AeHCTBHE HOHA TEM
0oJIbIIIe, YeM OOJIBIIE €T 3apsim»

arperaTa

IMPOTHBOMOHOB

aapa

TpaHyJIbl

MMIIEJLIBI

VYkaxknuTte KaTHOH, 00J1aJatoIi HAMOOIBIINM KOATyJIUPYIOIINM JeHCTBUEM:
Ca?

Mgz+

K+

Na*

ARt

Kaxk Ha3pIBaeTcsl TeMIIepaTypHbIi HHTEpBaJl, B KOTopoM amophHoe BMB nepexout u3 BEICOKO3IaCTHIECKOTO B
BS3KOTEKYy4ee COCTOSTHHE U 00paTHO?

TeMIlepaTypa IUIaBIeHHs

TeMIlepaTypa UCIIapeHHs

TeMIlepaTypa 3aMep3aHus

TeMIeparypa CTeKIOBaHHS

TeMIiepaTypa TeKy4ecTH

3akoHunTe HOPMYIMPOBKY: «YBeIHueHHE 00bEMa (MacChl) MOJIMMEPHOTO 00pa3la B Pe3yJibTaTe MOTJIOMIeHHUS
HU3KOMOJIEKYJISIPHOW KMIKOCTH WM €€ Tapa Ha3bIBaeTCs »

HaOyxaHHEeM

TUKCOTPONHEN

CHHEPE3NCOM

3aCTyIHEBaHUEM

KoallenBanuein

Kak Ha3biBaeTcs siBJIeHUE YMEHBIICHUS 0011ero o0béMa cucTeMsl ipu HaOyxanun BMB?
3aCTyJHEBAHUE

THKCOTPOIIUSA

KOHTpaKLHs
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COJIFOOMITU 3L
KoarepBarus

Kakoti (haktop BimsieT Ha KOH(DOPMALIHIO MOJICKYJIbI OCJIKa:
VM3MEHEHUE JTaBJICHUS

pH cpensi

nepeMeInBaHue

M3MEHEHHUE KOHIICHTPAIIUU

MTOHIDKEHUE TEMIIePaTyPhI

Ykaxure CBOWCTBO, OTIMYaroliee pacTtBopsl BMB 0T KOJUTOMIHBIX pacTBOPOB:
CITOCOOHOCTH K KOAIepBaINH

CIOCOOHOCTP K THAIIN3Y

Mainasi CKopocTb TudPy3uu

MaJIo€ OCMOTHYECKOE JaBJICHHC

OITaICCIICHITIS

Bribepute ypaBaenue Llltayaunrepa 1uist BI3KOCTH pacTBOPOB MOJIMMEPOB:
n,,= KMC

n,, = KM

n,, = KM*

n,=MC

n,, =KC

VKaKuTe ypaBHEHHE I paCUETa OTHOCHTEIBLHON BA3KOCTH PACTBOPOB:
t P

n=--—-
t px

n = npa(:m -1

n =1, (1+0)
_ Mol

N
n =n0 L Py
ty Po

Kakxoe BMB MOXHO OTHECTH K HOJUANIEKTPOIUTAM?
0enok

Kay4yK

Kpaxmai

LEJUTION03a

MOJIMATHIICH

BcraBpTe nponymieHHoe BeipaxkeHue: «3Hauenue pH cpelipl, Ipu KOTOPOM YKCIO MOHU3UPOBAHHBIX OCHOBHBIX
TPYII B MOJIEKYJIe OeTTKa paBHO YMCITY HOHU3UPOBAHHBIX KUCIOTHBIX TPYIII, Ha3bIBAETCH ...»

SKBUBAJICHTHON TOYKOH

OydepHOi EMKOCTBIO

H303JIEKTPUUYECKUM COCTOSIHUEM

M303JIEKTPUYECKON TOUKOU

KOHCTAaHTOM AUCCOIUAIINHT

YKaxXHuTe CXeMaTHIeCKOe CTPOSHNE TTOJINMOHA Oeka B MIEIOTHON Cpejie:
NHs;* - R - COOH

NH; - R - COO~

NHs*~ R - COO -



VYKaKuTe HalpaBlIcHUE IBMKCHHUS ITOJUHUOHOB JKeJIaTHHA pH djiekTpodopese, eciau ero UDT 4,7, a pH cpensr 4,0?

K KaToIy
K aHOJY
HepeMeIIeHHE OTCYTCTBYET

VYkaxxnute METoA, KOTOPBIM MOKHO omnpeaenuTs UIT Genkos:
METOJI HAaNOOJIBINETO JABICHHS MY3bIPHKOB BO3/TyXa
ANEKTPOPOpPETHUCCKUT

CTaJarMOMEeTPUUYECKHUI

METO/I TIA/IAIOIIETO MapuKa

(doTomMeTpruUecKuit

Kakoil 13 nepednciieHHbIX METOJIOB HE MCIOIb3YEeTCs AJIs ONPEACTICHNS H30UIEKTPUIECKON TOUKHN OEKOB?
10 CKOPOCTH 3aCTyJHEBAHUS

IO TIOJIHOTE BHICATTUBAHUS

BHCKO3UMETPUYECKUI

AMEeKTpOPOpeTHIECKUI

Kak Ha3piBaeTCs BblE/IEHHE BBICOKOMOJIEKYIISIPHOTO BELIECTBA U3 PACTBOpA ITyTEM BBEICHHUS B PaCTBOP APYIOTo,

XOPOIIIO PACTBOPUMOTO BelecTBa?
COJIIO0OMIN3aIIH

KoaI‘y.TIHIH/Iﬂ

BBICAJIMBAHHE

(broTamus

BBICBOOOXKICHIE

Bribepute non, Hauboee MoJHO BHICATUBAIOIINI OCTIKH:
SCN-

Cs*

J

Na*

80427

BcraBbTe nponyiieHHOE ¢10BO: «BhIieneHue u3 pacTBopa mnojumepa HOBOH KuAKoM (has3bl, 000raieHHOH
MTOJIUMEPOM, (B BHJIC MEIIKHX KaIellb), Ha3bIBAETCS .... »

KOHTpaKIHen ajcopOruei

KoaryJisinuen

KoaJleClIeHIIMEen

KoallepBaluen

YKaxXuTe HOH, MPENATCTBYOUIUI 3aCTyJHEBAHHUIO pacTBOpoB BMB:
Ca2+

SO4 o

NOS_

Na*

SCN-

Uro 3amemmsieT CKOpOCTh 3aCTyAHEeBaHNUA pacTBopoB BMB?
MTOHIKEHUE TEMIIEPATYPHI

MoBbIlIEHHE KOHIIeHTpalui BMB

npucytcTBue HoHOB SO

npucyTcTBHE HOHOB Na*

MepeMenTnBaHne

Kak Ha3zbiBaroTcs CTPYKTYPUPOBAHHBIC TOMOTI'CHHBIC CUCTEMBbI, COCTOAIIHNE U3 ITOJIUMEPA U paCTBOpI/ITGJ'ISI?
KOaryJisTbl
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KEJIATUHUPOBAHHBIC SMYIIECUU
CTYIHHU

COJIIOOMIIN3AThI

reiau

3akonuute onpeneneHue: «CTpykTypooOpa3oBaHue, MPOUCXOIIEE B AUCTIEPCHBIX CHCTEMaX (KOJUTOMIHBIX
pacTBopax, CyCIeH3HUsX, acTax u Jp.) B pe3yJbTaTe YACTUYHOMN KOoaryJsiluy ¥ MPHUBOAALIEe K 00pa30BaHUIO
MPOCTPAHCTBEHHOT'O KapKaca U3 TBEPBIX YaCTHUII, HA3bIBACTCA. .. »

3aCTyIHEBaHUEM

CUHEPE3NCOM

KOaryJisinuen

TUKCOTpONHUEn

reseo0pa3oBaHueM

Kak Ha3bIBaOTCS Teld, OTEPSBIINE XUAKYIO JUCTICPCHOHHYIO CPEly B PE3yIbTATe BBHICYIIINBAHHS?
JIHOTeNIN

THAPO30JTH

JIMO30JI1

a’p0o30JIn

KCeporesu

UTto Takoe TUKCOTpOIus?

CIOCOOHOCTB CTPYKTYP MOCIIE MEXaHUYECKOTO Pa3pyLICHUS CAMOIIPOM3BOIBHO BOCCTAHABINBATHCS
yMeHbIIIeHHne 00bEéMa TUCTIEPCHOM (hasbl

BEITIPECCOBBIBAHUE pacTBOpHUTEN n3 Ha0yxmero BMB

nporecc HaOyxanusi BMB

reyieoOpa3oBaHue

Uto Takoe cuHepe3uc?

CaMOIIPOU3BOJIBHOE BBIJICIICHUE KUIKOU CPEJIbI U3 CTYIHS
MOSIBJICHUE TEKYUECTH Y CTYIHS

HaOyxaHue mouMepa

00paTHUMBIH MEPEXO]T TeNb <> 30J1b B

pacTBopeHHe ToIuMepa

Cunepesuc — 371o:

YMEHBIIIEHUE 00BEMA U BBIIPECCOBBIBAHUS CPEJIBI U3 JTACTUIHOTO CTYIHS
BoiAesieHrne BMB non neiicTBueM opraHu4ecKoro pacTBOPUTENS
yYMEeHbIIIEHUE 001Iero 00béMa CHCTEMBI ITPH HA0YXaHUN

MePexoJl CTYAHS B 30J1b

JBrKeHue Moiiekyl BMB non neiicTBueM 371eKTpUYECKOTo TOKA

[TpryrHO# HECUMMETPHYHOTO CHIIOBOTO TTOJISI MOJICKYJI B TIOBEPXHOCTHOM CJIOE SIBIISIETCAL. ..
TETIOBOE JIBIXKEHHE MOJIEKYI;

ANEKTPOCTATHYECKOE OTTAIKUBAHUE;

HECKOMITCHCUPOBAHHOCTh MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBHS CO CTOPOHBI Pa3HbIX (a3,
KpUBHM3HA IOBEPXHOCTH pazjena das

[To xaxoMy Tpu3HAKY KIacCH(UITUPYIOT IUCTIEPCHBIE CUCTEMBI Ha YIbTPAANCIIEPCHBIE, MUKPOTETEPOTEHHBIE 1
rpy0oanciepcHbIe:

10 CTENIEHU IUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO IMCIEPCHOH (ha3bl U TMCTIEPCHOHHON CPeabl;

MO B3aUMOJICHCTBHIO JUCTIEPCHON (a3bl M AUCTIEPCHOHHOMN Cpebl;

M0 B3aUMOZCHUCTBHIO YaCTHUI AUCTIEPCHOH (ha3bl

o kakoMy IPU3HAKY KITACCU(PHUIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha JTHOPHIIbHBIE U THO(OOHBIE:
10 CTETNIEHU IUCIIEPCHOCTH;
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IO arperaTHOMY COCTOSHHIO TUCTICPCHOMU (ha3bl M JUCTIEPCUOHHON CPEIbI;
0 B3aMMOJICHCTBHIO AUCIICPCHON (Pa3bl U NUCTICPCUOHHON CPEIIbI;
IT0 B3aUMOJCHCTBHIO YaCTHI TUCTISPCHOM (has3bl

[To xakoMy mpu3HaKy KiIacCH(UIUPYIOT IUCTIEPCHBIE CUCTEMBI Ha CBOOOIHO- U CBSI3HOIUCIIEPCHBIE:
10 CTETICHU TUCIIEPCHOCTH;

IO arperaTHOMY COCTOSIHHIO TUCTICPCHOM (ha3bl M JUCTICPCUOHHON CPE/IbI;

10 B3aUMOJICHCTBHIO AUCTICPCHOM (ha3bl M MTUCIIEPCHOHHOMN CPEIIbI;

I10 B3aUMOJCHCTBHIO YaCTHI] TUCTICPCHOM (has3bl

Kakoii pazMep UMEIOT YacTULbI B YILTPAMUKPOreTEPOreHHBIX (KOIIOUIHBIX) CHCTEMAX?
107 -10°5m;

10°-10° m;

10°-107 m;

10-°

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

10°-103 m;

10°-10" m;

10-°

Kaxkoe 13 npuBe1eHHBIX BBIPAXKEHHUM XapaKTepU3yeT NOBEPXHOCTHOE HATSHKEHUE?

(OF /oM )r 50 1
(OF 18T )g i
(@U/38)s,y 1y

B atmocdepe BonsiHOro mapa HaxOOUTCS KBapleBasl KIOBETa C INIOCKUMHU CTEHKAMHU M TOHKHI KBapLEBBIH
kanmusutap. [Ipu noBellIeHNH JaBlIeHUs Mapa KOHAEHCalus HaunHaeTcs

OJTHOBPEMEHHO Ha CTEHKaX KIOBETHI M KaIMUIIpa;

BHaJaJe B KIOBeTe (U MEHBIIIEM 3HAUCHHUH Ps);

BHayaJie B Kaluuisipe

Xunkocts Haxomurest (1) B TOHKOM cMayrBaeMOM Kanuyuisipe paauyca r; (2) B karute paauyca I ; (3) B Mmakpodase
C IUIOCKOM TOBEPXHOCTHIO ( I = 00). Pacroyio)KuTe 3TH CHCTEMBI B MOPSKE BO3PACTAHUS JIABJIEHHS HACHIIIEHHOTO
napa.

1<3<2;

2<3<1;

3<2<«1;

3<1<2

JlBa cTeknsHHBIX Kanuuispa paamyca 1 m 2 (r,<r,) 4acTMYHO TOTPYXKEHBI B BOAY. BhicOTa KamuiIspHOro

IIOJHATHS paBHa cooTBeTcTBeHHO N1 1 hy. Kakoe cOOTHOIIEHHE ClIpaBeuHBO:
h,<h,;
h,>h,
h,=h,

Nmeem nByxdaznsie cucremsr: (1) Boma/6en3omn, (2) Boga/rekcan, (3) Boga/aHuauH. PacrionoxuTe 3T CUCTEMBI B
P 110 YOBIBaHUIO MEXK(DA3HOTO HATSKEHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2
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Pacnionmoxute naHHBIC BEIMIECTBA B PsIJI 10 YOBIBAHMIO TOBEPXHOCTHOTO HaTshkeHMsI: (1) anmmH, (2) 6enson, (3)
BO/a, (4) rexcaHx.

1>3>4>2;

4>2>1>3,;

3>1>2>4;

3>1>4>2

Konmounaeie pacTBOPHI OTIAMYAITCS OT UCTHHHBIX CICAYIOIIMMUA OCOOCHHOCTSMU: A) OYCHB CIIa00 BBIPAXKCHBI
KOJJIMTAaTUBHBIC CBOICTBA; bB) 3HAYWTENBHO BhINIE CKOPOCTh Au(dy3un pacTBOpeHHOrO BemiecTBa; B)
PacTBOPEHHOE BEIIECTBO Pa3ApOOJIEHO O MOJEKYN (MOHOB); I') 4acTHIBI KOJUTOMTHO-PACTBOPEHHOTO BEIIECTBA
CTIIOCOOHBI TIPOHUKATH Yepe3 YIbTPATOHKOMOPUCThIE MeMOpaHbl, J[) SIBISIOTCS ONTHYECKH HEOJHOPOIHBIMHU
(pacceunBaromuMu CBeT) cpeaamu; E) BCce KOJUIOMIHBIC PACTBOPHI SBIISIOTCSA TEPMOJUHAMHUYECKH HEYCTOHYUBBIMHU
HEPaBHOBECHBIMH cHcTeMaMu. Kakvie yTBep» ICHHsI SBISIFOTCS TPaBUILHBIME?

1) BI'B;

2) AL

3) BT'A;

4) AT

Kossonnneie pacTBOpHI SIBISIOTCS] MPOMEXYTOUHBIMU (IIEPEXOAHBIMU) MEKAY UCTHHHO TOMOTEHHBIMH M UCTHHHO
reTePOreHHBIMHM CUCTEMaMHM, TaK KaK COYETAIT B ceOe MPU3HAKM TeX U APYTHX: A) HacTUIbl AUCHEPCHOU (ha3bl
YYaCTBYIOT B TEIUIOBOM (OpPOYHOBCKOM) IBMXCHHMH; b) KOJUIOWIHBIC PacTBOPBI OOHAPYKUBAIOT KOJTUTATUBHBIC
CBOMCTBa, B) dYacTHIBI KOMIOMIHO-PACTBOPEHHOTO BEIECTBA SBISIOTCA (PA30BBIMH  YAaCTHUI[AMH, HMEOT
MMOBEPXHOCTH pa3jieia ¢ OKpYXaromiel cpenoil; I') TepMonrHaMUYecKne CBOMCTBA KOJUIOMIHO-IUCIIEPCHOM (a3bl
(XumMHUYeCcKHi MOTEHIHAJ, AABJICHUE HACBHIEHHOTO Iapa, PacTBOPUMOCTh M IIP.) 3aBHCAT OT pa3Mepa YaCTHII.
Kakue u3 NEPCUNCICHHBIX MTPU3HAKOB OTJUYAKT KOJUIOMJIHBIC PaACTBOPEI OT UCTUHHO I'€TCPOTr€HHBIX cucrem?
1)ABTL;

2)AT;

3)ABI;

4)BI"

B moBepXHOCTHOM CJIO€ PaBHOJEHCTBYIOIIAS CHIJI MEXMOJICKYISIPHOTO B3aUMOJACUCTBUS: 1) paBHA HYIIO; 2) HE
paBHa HYJIIO; M HanpaBjicHa A) B ri1y0b (a3bl 10 HOPMAJIX K MOBEPXHOCTH; b) TaHreHI[MaIbHO MOBEPXHOCTH. OTBET
BEIPA3HUTE COYETaHUEM ITU(PHI U OYKBBHI.

2A;

1B;

1A;

2b

B karutio Bo/Ibl Ha MOBEPXHOCTH KBApIIEBOM MUIACTHHKH BHECEH rupoxiopua poaetmnammons [CioHasNH3]Cl.
B pesynprare npousomio

YMEHBIICHUE KPaeBOIo yria CMauuBaHHUs;

BO3pacTaHue KPaeBOro yIia;

KpaeBOH yroJl He U3MEHUJICS

3omp  Agl momyuen B3ammoxeidictBueM AgNO: w Kl npm  wu3deitke Kl Kakoldk won  Oymer
TTOTEHITHATIOOTIPEIEIISIOITIM ?

1) Ag';

2) I

3) K%

4) NO5~

KakoBbI BO3MOKHBIC TIPUYKHBI BO3HHKHOBeHUS JIDC Ha MOBEPXHOCTH YACTHII THAPO30JIst KpEMHE3eMa B Bojie?
aJ1copOIKsl HOHOB CTAOUIU3ATOPA
HMOHM3AIHSI TOBEPXHOCTHOTO CIIOS
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AOCTpanBaHUC KpHCTaHHI/I‘{eCKOﬁ PCUICTKU HOHAMH U3 paCTBOpa

I[Mpu mony4YeHun SMyJIbCHI THIIA "Macyio B Bojie" B Ka4eCTBE CTAOMIM3aTOPOB MCIIOIb30BAHBI THPOXIOPH]T
noxenniaMMonus. KakoB 3Hak 3apsijia Kareis?

1) monoKUTENBHEIIH;

2) OTpHUIATEBHEIH;

3) Her 3apsaaa

K kaxomMy snexTpomy OyayT mepeMenaTscss MaKpOMOJIEKYITbI Oellka B KUCIIOH cpene?
1) k xarony;

2) K aHOxy;

3) He OyayT mepeMenaThest

ITpu cuHTE3e TaTeKca MOJMCTUPOIIA B KAUeCTBE CTAOMIN3AaTOPA HCIOIB30BAIH T0CHIICYIb(hAT HATPHS
C12H250S03Na. Kakotii oH OyeT HOTeHIIUATONPECIISIOINAM?

)Na*;

2)C12H2507;

3)C12H2508037

I'maposonb cymbduaa weimbsika (I11) momyden mnpomyckanueM H30BITKa CEpOBOIOPOIA HYEpe3 PacTBOP
MBIIIBIKOBUCTON KUCIOTHL: 2 H2ASO3 + 3 HaS = As;S3| + 6 H20. 3apsa wactun Oyaer

MOJIOKUTENbHBIN (BCIIEACTBUE amcopOinu noHos HY);

OTPHIIATEIIbHBIN (BCIIEACTBHE aacopOunu noHoB HS");

3apsii OTCYTCTBYET

I'uapozons xmopuaa sxenesa (1) momywen rumponmsom FeCls npu kumstuenunu pactBopa: FeCls + 3H.O0 «
Fe(OH)s| + 3HCI. B pesynbraTe 00pa3syercsi MHUIIE/UIA, CTPOSHHE KOTOPOH MOKHO BBIPasUTh (OPMYITOH
{m[Fe(OH);] nFeO* (n-x)ClI'} xCl. VYkakure COCTaBISIONIME YaCTH MHUIELIBL 1) SAPO MHUIEIBI, 2)
NMOTCHUOUAJIONPCACIIAIONIUC HOHBI, 3) IMPOTUBOMUOHBI OT YaCTHUIbLI O I'paHUIIbl CKOJBXCHUA, 4) IIPOTUBONOHLBI
auddysuoit yactu IDC. a) m[Fe(OH)3]; 6) xCl; B) (n-x)Cl; r) nFeO*. Bapuantsl oTBeTA:

16; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a; 3B 40

Tunpozons nonuaa cepedpa momyueH mo peakiuu: AgNOsz+ KI = Agl + KNOs B npucyrcrBun u3obitka AgNQOs.
dopmyna MULEIUIBI 30511 UMeeT BUJ (Y KaXUTe MIPaBUIbHBIA OTBET):

{m[Agl] nAg* (n —x)NO3 } xNO3"

{m[Agl] nI~ (n—x)K*} xK*

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

UTto Ha3BIBAIOT IPAHULIEH CKOJIBKEHUS NIPH dIEKTPOKUHETHUECKUX SABICHUIX?

IPaHMIly MEXIy aAcOpOLMOHHBIM U AN((Y3MOHHBIM CIOSIMH ITPOTUBOMOHOB;

TpaHuILy, IO KOTOPO# nmpoxoauT pa3pbiB JJOC npu TEIIoBOM IBHKEHUH YaCTHIL;

TpaHUILy, IO KOTOPOH IpoxoauT pa3psiB 1DC mpu HATOKEHUH BHEIIHETO 3JIEKTPUYECKOTO OIS,
rpaHuily paszuena ¢as.

UYro takoe 1) anekrpodopes 2) amekTpoocMoc 3) MOTEHIHAT CeIMMEHTAIMH 4) TIOTEHIHall TEYeHUs? a) TeueHHne
XKHUJIKOCTH B KalMIIJISIPE MO/ AEHCTBHEM DJIEKTPHUECKOTo 1mouist; 0) BosHukHOBeHHe J/IC npu oceJaHny 4acTull; B)
JBIDKEHHE YaCTHILL AUCIEPCHOM (hasbl o[ NeHCTBUEM IIEKTPUUYECKOTO 10JIs; T') Bo3HUKHOBeHHe DJIC mpu TeueHnun
KHUJIKOCTH Yepe3 KaUIIPHO- IIOPUCTOE Teno. BeibepuTe MpaBUIIbHBINA OTBET:

la; 20; 3B; 41

1B; 2a; 30; 4r

10; 2r; 3a; 4B

Kakoit Bug nmeet ypasaenue I'epMrospia-CMOITyX0BCKOTO, CBA3BIBAIOIIEE BENYMHY (-ITOTEHIMAIA U CKOPOCTh
anekTpodopesa (dnmekTpoocmoca)?
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Kak pacnonararorcsi B mpocTpaHCTBE IPOTHBOMOHEI 110 Teopuu [1ITepHa?

paccesiHbI B IPOCTPAHCTBE HA HEKOTOPOM PACCTOSIHAH OT TPaHUIIBI pasnena a3, 00pasys auddy3HbIi cIIoii;
pacmooXeHbl BOIU3Y TpaHuIIbl pas/ena a3, 00pasys IIOCKUI KOHAEHCATOP;

4acTh MPOTHBOMOHOB HAXOIUTCS BOJIM3M TpaHUIIBI pa3zaena ¢a3, o0pasys aacopOIMOHHBIN CIIOH, YacTh paccesHa B
MPOCTPAHCTBE, 00pa3ys qu¢dy3HBIN CIION MPOTHUBOMOHOB

Yemy paBHa 3¢ dexTrBHAs TonmuHa JU(Qy3unOHHOTO c0s?

PaccTOSHUIO, HA KOTOPOM MOTEHIMAT TUPPY3UOHHOTO CIIOS CHIDKACTCS 10 HYJIS,
PAcCTOSHNUIO, HA KOTOPOM MOTeHINAT AU (HY3MOHHOTO CIIOSI CHIDKAeTes B 6 pas;
PacCTOSHUIO, HA KOTOPOM MOTeHIMAT A (HY3HOHHOTO CIIOS CHIDKAETCs B 2 pasa;
PacCTOSIHUIO, HAa KOTOPOM MoTeHIHaN Au(G(HY3HOHHOTO CII0S OCTAETCS TIOCTOSHHBIM

Kaxkoil noteHnran Ha3pIBAOT AIEKTPOKUHETUYECKUM?

MOTEHIIMAN HA TPAHUIIE pa3jena ¢as;

MOTCHI A HAa I'PAHULIC CKOJIBKCHHA

MOTEHIIMAN Ha TPaHHulle afcopOuroHHOro U Auddy3noHHOTO CcoeB;

noteHnuan J19C Ha pacCTOSHUM OT TPaHUIIE pa3aena (a3, paBHOM 3 dekTuBHON TommuHe A Py3HOI yacTn
JOC.

Kakoii 13 mepeunciieHHBIX HOHOB 00JIajaeT HanOombIel criocoOHOCTRIO cokuMaTh J[DC B 301me cynbduma cypbmbl
(111) ShSs, cTabHIM30BAaHHOM HUTPATOM CYPHMBbI?

1) Ca?*;

2) CI;

3) SO4

4) Na*.

[Touemy mpu Bo3pacTaHuy pajyca HOHOB, UMEIOIINX OJMHAKOBBIHN 3apa/, ycuinBaetcs cxatue [123C?
W3-32 YMCHBIICHUS THAPATAIIMA HOHOB;

13-32 BO3PACTAaHUS JUIIOJIBHOTO MOMEHTA HOHA;

U3-3a YBEJIIMYCHHUS aJICOPOLIMH NOHA;

W3-32 YBEIMYCHUS KPUCTATIOXMMHUYECKOTO Pajiilyca HOHa

ITpu kakux ycmoBusx Bo3MoxkHa cTpykrypa J9C no ['eapmromnsiry?
MPU BBICOKOH KOHIIGHTPAIMK HHIUPPEPEHTHOTO TEKTPOIIUTA;

0e3 100aBOK >JIEKTPOJINTA,;

HEBO3MO>KHA HU MPH KAKUX YCIOBHSIX

Kakoii anextponnT Ha3piBaloT HHANDHEPEHTHBIM?

OJIMH M3 HOHOB KOTOPOT'O CIIOCOOEH JIOCTPanBaTh KPUCTAJUIMYECKYIO PEIIETKY arperara MUIEIUTb;

HE COJIepIKAIUil HOHOB, CTIOCOOHBIX JIOCTPANBATh KPUCTALTHYECKYIO PEIIETKY arperara MHUIIEIUTBl M U3MEHSITh
MOBEPXHOCTHBIM MOTEHIHAI (o;

HE cojiepKalluii HOHOB, oOpasyronux auddysnyio gacts JJIC

Kakoii anexkTposnT Ha3pIBalOT HeMHAUPHEPEHTHBIM?

coJiep>KaIliiii HOHBI, CIOCOOHBIE IOCTPAauBaTh KPUCTAJUIMYECKYIO PEIIETKY arperata MULeIUIbl;
CoJIeprKallliii HOHBI, OTHOMMEHHBIE C IPOTHBOMOHAMHU MHILIEIIIBI;

HE COJIepIKAIUI HOHBI, CIIOCOOHBIE JIOCTPaNBATh KPUCTAILTUYECKYIO PEIIETKY arperaTa MUIIEIUIbL;
HE COoJIep KAl HOHBI, BXOASIINX B MUIEIITY 30JI
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Kaxkoii n3 noHoB 00/1agaeT HanOombIIeH crrocoOHOCTRIO CokMaTth JIDC B 3011e MnO3, crabunuzoBanasiM KMnO4?
1)Ba?";

2)Cl;

3)S0.%;

4) K*

Kakoii n3 nmepedrcieHHBIX MOHOB 00JIalaeT HanMeHbIel crmocoOHocThI0 CkuMath J1OC B 30me Agl,
crabunuzoBanHbIM AgNO3?

1) Na*;

2) Cl;

3) SO

4) Ca®*

Kak wsmensiercs sddexturas tommmHa guddysHor wacth A3C mpm  yBeNWYEHWH KOHIEHTPAIUA
nHIU(GGEepeHTHOTO IIEKTPOINTa B 00beMe BOAHOU (ha3hl (TTOBBIMIICHUN HOHHOH CHUITBI)?

1) Bo3pacraer;

2) HE MEHSICTCS,

3) yMeHbIIIaeTcst

Kaxoe neiictBre okaspiBaroT Ha JIOC nHaM(pGEpeHTHBIE 2EKTPOITHATHI?
MOBBIMIAIOT (- TOTEHIUAT,

HE U3MEHSIOT (- MOTeHIINAT;

YBEJIUYUBAIOT TOTEHIIMAT IPaHULBI PA3IeNia;

CHUXAIOT (- MOTEHIIAAT

JlaTexc — 31O

nByx({a3Hasi IBYXKOMIIOHEHTHAs CHCTEMa-AUCIIEPCHsl OJIMMEpPa B BOAE;

nByx(a3Has TPeXKOMIIOHEHTHAsI CUCTEMa-IUCIICPCHS MTOJIMMEPA B BOJIC, CTAOMIIM30BaHHAs TIOBEPXHOCTHO-
AKTUBHBIM BEIIECTBOM (3MYJIbIaTOPOM);

onHO(a3Has cUCTeEMa — PaCTBOP MOJMMEpa B BOJHOM Cpefie, CoepIKaIlei SMyIbraTop

JInopoOHbBIE KONIOUIHBIC CHCTEMbI IPUHITUITHATBHO arperaTHBHO HEYCTONYMBEI, IOTOMY YTO

00J1a1at0T N30BITKOM CBOOOIHOM SHEPTHH;

XapaKTePU3YIOTCS BHICOKUM MOJIEKYJISIPHBIM CPOJICTBOM MEXKY JUCTIEPCHOM (ha30i M TUCTIEPCHOHHOM Cpeioii;
00pa3yroTcs B pe3y/ibTaTe CaMOIPOU3BOJILHOTO TUCIICPIHPOBAHHUS

JInopuiibHBIE KOIIOWIHBIC CUCTEMbI TPUHIMITHALHO arPEraTUBHO YCTOHUYUBBI, TIOTOMY YTO

00pa3yoTcs B pe3ysibTaTe CaMOIPOU3BOJILHOTO JTUCIICPIUPOBAHUS U XapPaKTEPU3YIOTCS BBICOKMM MOJICKYJISPHBIM
CPOJICTBOM MEX]y AMCIIEPCHON Qa30i U AUCIEPCHOHHON CpeoH;

00J1a1a10T U30BITKOM CBOOOHON 3HEPTHUH;

HUMEIOT NPEACTBHO BBICOKYIO JUCIIEPCHOCTD

Ha noBepXHOCTH yacTHIl JUCTIEPCHON (ha3bl MOJIMCTUPOIBHOIO JIATEKCA UMEETCS Pa3peyKEHHbBIN aJcOpOIIMOHHBIN
cioii ITAB — naypara kanust (C11H23COOK). ArperatiBHas yCTOHYMBOCTE JIaTeKca 00yCIIOBJIEHa JeHCTBUEM
HMOHHO-3JIEKTPOCTaTHYECKOT0 (PpakTopa yCTOHUMBOCTH;

THIPaTallMOHHOTO (aKTopa;

CTPYKTYpPHO-MEXaHUYIECKOTO (akTopa

Ot kakux (akTOpOB 3aBUCHT KOHCTaHTa CKOPOCTHU ObICTpO Koarymsimu K
OT TEMIIEPATYyphl U BSI3KOCTHU CPELIBI;

OT TEMIIEpATypbl U BPEMEHU KOAryJIsiLUu;

OT BPEMEHHU KOAaryJsiuy U KOHIICHTPaLUH YaCTHIL

[Topor OBICTPO# KOAryiauu — 3T0 KOHIEHTpaus nekTpointa (Cs,), Ipu KOTOPOit

CKOPOCTB KOaryJisiliuy nepecraet 3aBuceTb oT Coy;

MOTEHIMATBbHBIN Oaphep OTTAIKHUBAHKS CTAHOBUTCS PABHBIM HYJIFO U BCE CTOJIKHOBEHUSI CTAHOBSTCS
3¢ EKTUBHBIMU;
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CIIPaBCJINBBI oba YTBCPKACHUA

HOpOI‘ KOaryJisiliiv — 5TO HAMMCHbIIAA KOHICHTPALUA 3JICKTPOJINTA, ITPU KOTOpOfI

CTaHOBHUTCS BO3MOYKHOM KoaryJysigus, T.K. MMOTEHIIHATHHBIN 6apLep OTTAJIKUBAHUA CTAHOBUTCA MEHBIIIC DHCPIUU
TCIIJIOBOT'O JABHMKCHUA,

BCC CTOJIKHOBCHHS 4aCTHUI] CTAHOBATCA BQ)(I)GKTI/IBHLIMI/I;

CIIPpaBCAJINBbI oba YTBCPKACHUA

Kakoe 13 onTu4ecKux sSBICHUH HEBO3MOKHO B KOJUTOHHO-TUCTIEPCHBIX CUCTEMaX?
UG PAKIKS CBETA;

OTpPaXCHUE CBETA OT MOBEPXHOCTH YACTHIL;

MOTJIOIIEHHE CBETa

Benplit 3016 ocBeniaeTcsi MOHOXpPOMaTHYECKUM CBETOM ¢ AMUHOM BomHBI 400HM (cunuii) u 700HM (KpacHslii). B
KaKOM COOTHOILEHUN HAXOATCS BEIMUNHBI MyTHOCTH?

T 400 = T 700

T400 > T700

T 400 <1 700

Kakoe 13 npuBeieHHBIX ONpeAeTICHUH MyTHOCTH SBJISIETCSI HETIPABUIBHBIM?

MYTHOCTb — 3TO BEJIM4UKMHA, 00paTHAas TOJIIUHE CJIOSI, IPH KOTOPOH MPOXOASAIINHA CBET OCIa0IsIeTCS B € pas;
MYTHOCTb — 3TO BEJIMYHMHA, YUCICHHO PaBHAs JIOTApU(PMYy OTHOIICHHUS UHTEHCHBHOCTH MAJAIOIIET0 U MPOXOASAIIECTO
CBETa Yepe3 PacCEHBAIOIIYIO CPENIY;

MYTHOCTbH — 3TO BEJIMYMHA, PaBHAS HHTEHCHBHOCTH CBETA, PACCESIHHOTO 110 BCEM HAIIPABICHUSIM €IWHUIEH 00beMa
CHCTEMBI IPH MHTEHCUBHOCTH MaJAFOIIETO CBETa PaBHOM 1.

CornacHo ypaBHEHHIO Pajiess HHTEHCUBHOCTB PAaCCESIHHOTO CBETa BO3PACTAET MPSIMO NPONOPLUOHAIBHO. ..
KyOy 1uaMeTpa 4acTHl,

KBaJIpaTy JAJIMHBI BOJIHBI 11AI0IIETO CBETA;

YUCIICHHOH KOHIIEHTPAIlUK YaCTHI]

Il 60k (3amaun) (ITK-1, IIK-2)
[ToBepXHOCTHOE HATsHKEHHE OyTaHonma ¢ KoHueHTpauuei 4,52-10* kmons/M® B cucteme Boaa - renran mpu 20°C
paBHo 4,0-1072 [lx/m?. C yBenMueHneM KOHIEHTpaiuu 6yTanosa 10 8,110~ kMosb/M® MOBEPXHOCTHOE HATSKEHHE
u3MeHunock 10 3,48:102J/ M?. BBIUMCIMTH IOBEPXHOCTHYIO aKTHBHOCTh CIIMPTA B JAHHOM HHTEPBAIE
KOHIEHTpAIUM.
14,5107 JIx-M/M0mIb
18,3103 JI>x- M/MoIb

[ToBepXHOCTHOE HATSDKEHHE BOIHBIX PACTBOPOB MACIHOM U BajepuaHoBOM KuciaoT mnpu 35°C COOTBETCTBEHHO
paBHo 58,5-10° um 30,0-10° Jx/m% KOHIEHTpalun pacTBOPOB KHUCIOT OJMHAKOBBI M cocTaBusior 4,0-107°
kMOJIb/M3, ONIpENENnuTh MOBEPXHOCTHYK AKTUBHOCTH KHMCIIOT, YCTAHOBHMTH, COONIIOJAETCS JHM TpaBuio J[roKIo-
TpayGe, paccunTaTh MOBEPXHOCTHYIO aKTHBHOCTh KAlPOHOBOH KUCIIOTHI TOH %€ KOHUIEHTpaluH (o |, o 72,75-1073

JIx/m2).
[TA(maci.) = 6,45; ITA(Banep.) = 15,37; I1A(xanp.) = 40 x-m/kmons; B = 5,45;
[TA(maci.) = 3,56; ITA(Banep.) = 10,68; ITA(xanp.) = 32 Ix-m/kmons; § = 3,002;

ITosb3ysCh SKCIIEPHMMEHTAIBHBIMH JAHHBIMH I10 aJCOPOIUK CIMPTA Ha MOBEPXHOCTH PA3/eNa X - T, JOKa3aTh, 4TO
JlaHHAs a[cOPOLUs OAYUHSIETCA ypaBHeH IO Jlenrmiopa. Beruncauts koncranTsl (K u ') 3TOro ypaBHeHus.
I',.=0,7 mons/mM?; K=8-107% i/mMmmons

I',=0,4 mons/m?; K=5-1072 i/mMmmob

Kakum ocMOTHYECKHMM JJaBJICHHEM JIOJDKEH 00JIafiaTh KOJUIOWIAHBIN PacTBOP 30JI0Ta C MAaCCOBOW KOHIICHTpanuei 2
/71, auamerpoM gactu 6-107° M, mIoTHOCTRIO MucIepcHOit (Basbl, paBHOit 19,3-10° 1/ mpu 293 K?
n=3,7 Ila
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n=8,2 Ila

Paccuurare anmekTpokuHeTHyeckuii moteHnman uactun 3o Fe(OH)s mo nmaHHBIM 3neKTpodopesa; BHEIIHSS
pasHocTs noteHmaioB (U) paua 170 B, paccrosinue mexay snextponamu (L) 0,45 M, cMelenre rpaHuIbl 30718 K
karoxy (a) cocraBmio 12 mm 3a 30 munyT. Temmneparypa ombita 298 K, BI3KOCT TUCTIEPCHOHHON (BOIHOMN) Cpebl
pasHa 8,94-107* I1a'c ¥ OTHOCHTENIBHAS AUIIIEKTPUYECKask IPOHUIIAEMOCT 78,2,

30,8 MB

22,8 MB

st koarymsimuu 10 vz 30781 onuaa cepedpa motpedoBanock 4,5 ma 0,1 H. pactBopa HuTpata Gapus. OnpeaenuTh
MOPOT KOATyJISIIIHN STCKTPOIUTA B MMOJIb/L.

32,4 MmMoab/n

22,5 MMOJIB/I

s xoaryssiuuu 10 w30 fioguma cepebpa tpebyercs 0,5 ma 0,1 M pactBopa Ca (NO3), wmu 0,2 mz 0,01 M
pactBopa Al (NO3); wmu 1,5 mn 1 M pactBopa KNOs. Onpenenure: a) HOPOTH KOATYISIUA B MMOb/1, ©) 3apsan
YaCTHI] 30JI51, B) OTHOLIICHUE KOATyJIHPYIOIIEi CIOCOOHOCTH HOHOB.

1:15:250

1:20:350

[Toporu Koaryisiuy 3AEKTPOIUTOB ISl HEKOTOPOTO THApPo30is paBHBL Cy,\o = 300 amonv/n, CMgcIZ =125
mmonv/n, Cy, 50 = 147,5 mmons/n, = 0,17 mmonwv/n. Kaxoii 3apsia HeCyT 4aCTHIIBI 3071517
2 4

OJIOKUTEILHBIN
OTpULIATEIbHBIN

Urto0s! BeI3BaTh KoArymsmuro 10wz 30ms ruapokcnaa xenesa (111), B kaxxmom ciaydae moTpedoBanocs NpwinTh: 7,6
mn 2 H. pactBopa NaCl, 11 mz 0,01 u. pactBopa Na;SOs4 u 13,5 mz 0,001 H. pacTBOpa Ks[Fe (CN)g].
Omnpenenure 3HaK 3apsi/ia YACTHULL 3011 U BBIYMCIUTE MOPOT KOAryJISIIHUN KaXKIO0T0 AJIEKTPOIUTA.

1742 (NaCl); 12,3 (NazSQs4); 0,94 mmons/n [KFe(CN)g]

1520 (NaCl); 5,5 (Na2S0a); 0,45 mmoms/m [KFe(CN)s]

HIOJIOKUTEIIBHBIN

OTpULIATENbHBIN

YroObl Be3BaTh Koaryisimioo 10 amz ruaposons cyibduma meibska (l11), moTpeboBanock B KakaoM cCiydae
npwiuth 0,25 ma 2 H. pactBopa NaCl, 1,3 mz 0,01 u. pactBopa CaCly u 2,76 ma 0,001 H. pactBopa AlCls. Kakoi
3apsii IMEIOT YacTHIIBI 3071517 YeMy paBeH Mmopor KoaryJsiuy KaxkJ0ro 3JIeKTpoIuTa?

70 (NaCl); 0,85 (CaCly); 0,902 mmoms/nt (AICIs3)

50 (NaCl); 0,65 (CaCly); 0,092 mmoss/a (AICIs)

MOJIOKHUTENbHBIN

OTpHIATETbHBIH

Jst xoarymsmmu 10 w305 ruapokcuaa xenesa (I11) B xaxxaom cimydae O0buto mo6asneno 1,05 mz 1 H. pacTBopa
KCl, 6,25 mr 0,01 u. pactBopa NaSO4 u 3,7 mn 0,001 1. pactBopa NasPOs. Onpenenute: a) MOporu KoaryJisu,
0) 3apsA yacTull 3014, B) OTHOLICHUE KOATYJIUPYIOLIEH CIOCOOHOCTH HOHOB.

150 (KCI); 15 (Na2S0s); 2,25 mr-sks/i (NasPOa);

105 (KCI); 6,25 (NazS0a); 0,37 mr-sxs/i1 (NazPOy);

Mopor xoarymsmmu 0,01 M pactBopa KoCr.07 o OTHOIICHHIO K 301110 OKCHJIa adroMHHUS paBeH 630 mmons/1.

OnpeieauTe KOJIMIECTBO IEKTPOIMTA, HEOOXO0AUMOE [T Koarysuuu 10 s 3Toro 305s.
6,3 cm®
12,4 cm®
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IToporu KoaryJsiyu 3JIeKTPOIUTOB A 3051 cyabbuna Meimbika (111) paBusr: Cnac1 = 60 smons/a, C|v|gc|2 =144

mmons/1, Cpey, =0,1 mmons/n, Cygs0, =29,3 muonw/n. Oupenenure 3apsi rpanyi 3015 cynbduaa mpiubsika (I11)

Y OTHOIIIEHHE KOATryJIMPYIOIIE CIIOCOOHOCTH HOHOB.
TOJIOKUTENBHBIN

OTpULIATENbHBIN

1:14:300

1:7:200

Onpenenure 3Hepruto ['md6ca Gs MOBEPXHOCTU Kallesib BOJSHOIO TymaHa Maccod. m = 4 r npu 293 K, ecnu
HOBEPXHOCTHOE HATSHKEHUE BOAbI 6 = 72,7 MJIx/M?, moTHOCTS Boasl p = 0,998 r/cm®, qucnepcHocTh wactun D =
50 mxm L,
87,41 [Ix
125,3 JIx

PaccuuTaiiTe mOJIHYIO MOBEPXHOCTHYIO SHEPTHIO 5 T SMYJIbcHU OCH30Ja B BOJIE ¢ KOHIEeHTpauuen 75 % (macc.) u
nucnepcHocThio D = 2 Mxm™ npu Temmnepatype 313 K. IlnotHOCTs Genzona mpu dToi Temmneparype p = 0,858
r/cm®, moBepxHOCTHOE HaTshkeHue o = 32,0 MJk/M2, TeMnepaTypHbIi K03()QHUIMEHT ITIOBEPXHOCTHOTO HATSKEHHUS
6ensona do/dT = — 0,13 mJIx/(M?-K).

3,81 Ix

5,62 JIx

Onpenennre ko3ppumment quddysnn D u cpeHekBaapaTHdHbii caBur /A gacTHII THAPO30:Is 32 BpeMs T = 10

-3
¢, ecnu paauyc yactuisl I' = 50 M, TemnepaTypa onbita 293 K, Ba3kocTs cpenpl ] = 10 ma-c.

12,42 Mxm
9,26 MKM

Omnpenenure paauyc 4acTHIl THAPO30JI 30J10Ta, €CIH IOCHE yCTaHOBIECHUS AUGHY3UOHHO-CEAUMEHTALOHHOTO
paBroBecus mpu 293 K Ha BricoTe h = 8,56 cM KOHIIEHTpaIHsl YacTHIl U3MEHseTCsl B e pa3. [[1oTHOCTb 30i10Ta p =

19,3 r/em®, mmotHocTh Bomer P, = 1,0 r/em’.

3,98 um
6,32 um

ITorok cBeTa ¢ miaMHOM BOMHBI A = 528 uM, mpoxozas yepe3 smyiascuio CCls B Boge Tommmuoi cmos | = 5 cm,
ocyabysieTcst B pe3ysibTaTe CBETOPACCESIHUS B J1Ba pas3a. Paccumraiite paauyc 4acTUIl AUCIIEPCHON (asbl, €CIU ee

oobemHoe coxepxkanne C, = 0,8 %, moxasarens mpenomnenust CCls N, = 1,460, soxsr N, = 1,333. Cger

paccerBaeTCs B COOTBETCTBUM C ypaBHeHHEM Pasiest u ocitabiisercs 1o 3akony byrepa — JlambGepra — Bepa.
25,6 aM
22,3 HM
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IIpumep oureToB A5 dk3aMena no gucuuminne «Koamonanas xumus» (ITK-1, TIK-2)

5 cemecTp

BUWJIET Ne 1
1. OcHoBHBIC 3amayvl KOJUTOMIHOW XuMmuH. KoOJIMYEeCTBEHHAsh XapaKTePUCTHKA JUCIEPCHBIX CHCTEM.
Knaccuduxkarms mo pazmepy 4acTuil (AUCIIEPCHOCTH).
2. Peomornyeckue cBOMCTBa CBOOOIHOINCIIEPCHBIX CUCTEM. Y paBHeHus HproToHa 1 DiiHINTEHA.
3. Uro0Ob1 BbI3BaTh Koaryssinuto 10 .z 30is ruapokenaa xenesa (I11), B kaxmaom ciydae moTpeboBaioch MPUIHTH:
7,6 mn 2 u pactBopa NaCl, 11 mz 0,01 1 pactBopa NaxS0su 13,5 mz 0,001 1 pactBopu Kz [Fe (CN)g]. Onpenenure
3HAK 3apsiJia YaCTHUI] 30J151 U BEIYUCIUTE TIOPOT KOATYJISIIIAN KaXK/IOTO SJIEKTPOIIHTA.

BUJIET Ne2
1. Knaccuduxanus IUCIEPCHBIX CUCTEM 110 arperaTHOMY COCTOSIHHIO (ha3, 10 B3aMMOAEHCTBUIO MEXY YaCTHLAMU
TUCTIEpCHON (pa3, 10 CTENeHH B3aNMOICHCTBHS AUCTIEPCHOM (Pa3bl ¢ MUCTIEPCHON CPEOH.
2. Kuneruka ObicTpoii koarymsinun. Teopust CMOITyXOBCKOTO.
3. BausiHMe KOHLEHTpaluM, TeMIIEpaTypbl M 3JIEKTPOJUTOB Ha 3acTylHEeBaHME KelaTuHa. [louemy cTymHum —
3JIaCTUYHBIE, a TN — XpYIKHe?

BUJIET Ne3
1. O6III3$I XapaKTCPpUCTHUKA KOJUIOMIHBIX CUCTEM U MCTObI UX IMOJTYUYCHUS.
2 O6pazoBaHre THOPOOHBIX TUCIIEPCHBIX CUCTEM IMPH AUCIIEPTUPOBAHUH; TIPOIIECCHI IUCTIEPTUPOBAHIS B IPUPOJIC
U TEXHUKCEC.
3. KakoB MexaHM3M cTaOWiIHM3amuy 3MYIbCHH MMOBEPXHOCTHO-aKTUBHBIMU BelecTBamMu? Pazbepure Ha mpumepe
SMYJbCHUIl TUIIa M/B B MPUCYTCTBUH 3MYJIbraTOpa ojieara HaTpusl.

BUJIET Ne4
1. TloBepXHOCTHOE HATSHKCHHUE OJHOKOMIIOHCHTHBIX MKHJIKOCTEeH. JIUCIepCHOHHBIE U HEIUCIIEPCHOHHBIC
B3anMoeicTeud. Pabora Kores3uu.
2. Crabuiu3anus sMyJibcuil u oopaienue ¢as. [Ipunnun noadopa smyneratopos. KoanecreHus.
3. Kakoe siBjicHHE Ha3bIBaeTCs TUKCOTpomHel? B kakuX KOJUIOMIHBIX CHCTeMax OHO HaOmromaercs? [lpu kakux
ycnoBusix?

BUUIET NeS
1. Ctpoenue MutieuIbl THAPOPOOHOTO 30151, BinsiHIE KOHIIEHTpAIMK | IPUPOABI AIEeKTponTa (MHIUPPepeHTHbIE
1 HeMHIH((EepeHTHBIE AIIEKTPOJIUTHI) Ha BETMYMHY M 3HAK 3apsija KOJUIOUIHBIX YaCTHUIL.
2. MeTtopl M3MepeHHs IIOBEPXHOCTHOTO HATSHKEHHSI M CBOOOTHOM MMOBEPXHOCTHOM YHEPTHHU TBEPABIX TEIl.
3. [NosicHUTE MEXaHU3M CONIOOMIM3AIMH. [ JIe B MPaKTUKE UCIIOIB3YIOT 3TO sSBJICHHE?

BUJIET Ne6
1. 3aBHCHMOCTH TIOBEPXHOCTHOTO HATSDKCHHSI BOJHBIX pacTBOpoB OT KoHieHTpammu I[IAB. IloBepxHOCTHas
akTuBHOCTh. YpaBHeHue Lllumkosckoro. [IpaBuna [rokmo-Tpayoe.
2. CequMeHTallMOHHAS U arperaTiBHAs yCTOMYUBOCTD JIUCIIEPCHBIX CHCTEM.
3. Hanummure Qopmyny mumemisl 308 Woauaa cepeOpa, MOIYYSHHOTO MPU B3aUMOJCHCTBHM Pa30aBICHHOTO
pacTBOpa ioau/a Kanus ¥ u30bITKa HUTparta cepedpa. Kakos 3apsa Oyaer nmeTh rpanyna’?

BUJIET Ne7
1. BiusHue wHIUPPEpeHTHHIX W HEUHIU(PPEPEHTHBIX AJIEKTPOJUTOB HA DIIEKTPOKMHETHUYECKHH TOTEHIIUAI.
Crpoenne Muren ruapohOOHBIX 30JIeH.
2. dakTophI arperaTuBHON YCTOMYMBOCTH JUCTIEPCHBIX CHCTEM.
3. Hammmwure dopmyny Muremisl 308 Opomuaa cepedpa, MOTYyYSHHOTO MPHU B3aUMOJCHCTBUH Pa30aBIEHHOTO
pacTBopa HuUTpaTa cepedpa n30bITKOM Opomua Hatpusi. KakoB 3apsg Oyaet umerts rpanyia?
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BUJIET Ne8
1. YCcTOWMYMBOCTE M KOATYIISAIIHSI KOJUIOMTHBIX CUCTEM. B3anMHast KOaryJsIsius 30JICH.
2. ToHKMe TUICHKY: TIEHHBIE U SMYJIbCHOHHBIE. [Iprposa ycTOHYnBOCTH.
3. 3omb Hioauna cepedpa moyuen npodasinenuem k 20 mz 0,01 H pactBopa Honuna kanus, 28 mz 0,005 H pacTBopa
HUTpara cepebpa. Hammmmre dopMymy MHUIENIBI MOTydEHHOTO 30JI1 W OIMPEAETUTE HAIMpaBleHHE IBUKCHHS
rpaHyJIbl 307151 Hoauaa cepedpa mpH aeKTpodopese.

BUJIET Ne9
1. OOpa3zoBanue nHO(GOOHBIX ITUCIEPCHBIX CHCTEM IMPHU JTUCHCPTHUPOBAHHMM, KOHJCHCHpOBaHHMU. [IpuMepsl.
CTpoeHre MHIIEIUTBI KOJUIOWTHOW YaCTHIIB.
2. CtpykTypHO-MexaHH4Yeckuii 0apbep mo PeOunaepy - kak Gakrtop yCTOHYUBOCTH JUCTICPCHBIX CHCTEM.
3. Hanmmmte ypaBHEHHs] peakiuii, BRIPAXKAIOMUX MPOIECCHI, MPOUCXOISIINE MPH MOTYYSHUU 30111 THIPOKCHIA
xenesa (I11I) merogom ruaponmsa. M3o0pasnure CTpoeHNE MUTIEIUTBI TAHHOTO 30JIA.

BUJIET Nel0
1. MeToap! MONyYeHUs ¥ OYUCTKU JUCIIEPCHBIX cucTeM. [lomydenue 3051eii METOIOM MENTH3AI|H.
2. MonekynsipHO-KHHETUYECKHUE CBONCTBA KOJUIOUTHBIX CHCTEM.
3. 3o Opomma cepedpa monydeH peaknueit nBoitHoro oomena 20 vz 0,005 B pactBopa HUTpaTa cepedpa u 20
mn 0,0025 H pactBopa Opommma kanus. Hanwmure (GopMmylly MHIEUIBI MOJYYESHHOTO 30JI1 W OIPEICIIUTE
HaIpaBlieHUe JBIKECHUS TPaHybl OpoMua cepedpa mpu snekTpodopese.

BUJIET Nell
1. Munennoobpa3zoBaHue B BOJHBIX U HEBOJHBIX cpenax. TepMoanHaMHKa MULIEITIO00pa30BaHHUI.
2. CtpykTypooOpa3oBaHue B IUCTIEPCHBIX cucTeMax. OCHOBHBIE THITBI CTPYKTYP.
3. Kak pacronoxatcst mopord KoaryJsiiuu B me-ox6/1 B psy pactBopos coneit NaCl, AlCls, NaxS0s, NaH,P04 st
30151 ruapokcuna xxenesa (1), momyaerHoro Metomom ruaponmsa? Jlaiite moscHEeHMs.

BUJIET Nel2
1. DAEKTPOKUHETHYECKHUE SBICHUS. DIEKTPO(ope3 U MIMEKTPOOCMOC.
2. Cequmenranus. CeTMMEHTAIMOHHBIN aHAIN3 CyclieH3nid. Y paBHeHHe CTokca-DHIITeHA.
3. Han 30sp ruapokcuna xenesa (I1I) u 3006 cynasdhuna cypbemsr (I11). s koarymsuuu 3TUX 30J1€H MPUMEHHIN
pacTBOpBI OJMHAKOBOM HOPMAalbHON KoHIeHTparuu ciexyrommx coneit: Ca(N0s3)2, AlCls, NaxS0s u K3[Fe(CN)g].
Kakoro pactBopa notpe0oBaioch /it KOAryJIsliy KaXI0T0 U3 30JIel HAMMEHBIIIEe U HanOOJIbIIIee KOJINIECTBO?

BUWJIET Nel3
1. Ilens!. [Tonydenue u crpoeHue. Y cTOHYUBOCTH MeH. OCHOBHBIE PUMEHEHNS.
2. Teopusi yCTOMYMBOCTH U KOATYJISIMNA TUAPO(YOOHBIX KOJIJIOWIOB PACTBOPAMHU DIIEKTPOIUTOB.
3. Kak pacnonoxxarcst moporu KoaryJjsiiuu B Me-ok6/1 B psiny pactBopoB coneit AICl;, MgS04, NaH2P0s anst
OTPHUILATEIBHO 3aPSKEHHOTO 30151 TUOKCH 1A KpeMHuUsA? JlaliTe MosiCHEH .

BUJIET Nel4
1. Tuddysus B kosutonanbix cucremax. Cpsi3b ko3 dunmenta quddys3un ¢ pasmMepoM 4acTuil.
2. Omynbenu. Knaccudukanus smynbcuid. MeTobl onpe/iesieH st THITa SMyabcuid. OCHOBHBIC IIPUMEHEHHSI.
3. 301 OpoMuza cepedpa monydeH peakuuein qBoriHoro oomena 16 . 0,005 1 pactBopa HUTparta cepedpa u 40 v
0,0025 u pactBopa Opomuma kamus. Kakoit u3 nByx anekrponautoB — MgS0s min Ks[Fe(CN)s] — Oyzaer umeTsb
OO0JIBLIMI TTOPOT KOATYJISILUH ISl TIOTYYEHHOTO 301517

BUJIET Nel5
1. Aspozonu. Knaccudukanus. Dnekrpuueckie cBoHCcTBa asposoiiel. [IpakTuueckoe ucmoap30BaHue.
2. KonmuuecTBeHHBIE XapaKTEPUCTUKK JUCIIEPCHOCTH: JTUCIIEPCHOCTD, PaJInyC KPUBH3HBI, YJIEIbHAS TTOBEPXHOCTS.
[onsTHe 0 TMOPUIBHBIX U THOPOOHBIX AUCTIEPCHBIX CHCTEMAX.
3. UtoOsI BeI3BaTh Koaryusiiuio 10 az 30ms ruaporcuaa xenesa (I11), B kaxmom cirydae moTpe0oBaioch IPUIIHTS:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 u pactBopa Na>S0s u 13,5 mz 0,001 1 pactBopu Kz [Fe (CN)g]. Onpenenure
3HAK 3apA/a YacTHIL 30151 ¥ BBIYMCIUTE MOPOT KOATyJIALUU KaXI0r0 dJIEKTPOIUTA.
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BUJIET Nel6
1. Tepmommunamuka amcopOrmu. BreBox ypaBHeHust [nb60ca. IloBepXHOCTHO-aKTHBHBIE W ITOBEPXHOCTHO-
WHAKTHUBHBIE BEIIECTBA.
2. Knaccuduxanus u MeToJpl osryueHus rejieit. [Ipusenure npumepsl. CTyTHH.
3. [loporu xoarynsiiuu 3JeKTPOIMUTOB I HEKOTOPOro ruapo3oiis paBHbL Cnanos = 300 mmonv/n, Cugcr= 12,5
mmoav/n, Cnazsos = 147,5 mmonwv/n, Caiciz = 0,17 mmonwv/n. Kakoit 3apsin HecyT 4acTHITLI 3011517

BUJIET Nel7
1. AncopOumoHHOE TOHIKEHHE MPOYHOCTU TBepAbix Ted (dddext Pebunnepa). OcHOBHBIE (HOPMBI MPOSBICHUS

s dexra.

2. OcoOEHHOCTH ONITHYECKUX CBOMCTB TUCTIEPCHBIX cucTeM. ONTHYECKHE METO/IbI aHAIN3a TUCTICPCHOCTH.
3. OObBsicHATE MeXaHW3M Ha0yXaHUsi M PACTBOPCHHUS IOJIMMEPOB Ha TMpHMepe Kaydyka. YUTo Takoe
M30MPaTENHHOCTH MpoIiecca Ha0yXaHus?

BUJIET Nel8
1. Teopus ycroitunBocTy U Koaryssituu kKosuiounos (I'.@peitnnuxa, I'.Mroiepa, reopus JJIDO).
2. ToHKHE TUICHKH: TICHHBIE M AMYJIbCHOHHBIE. [Iprpo1a yCTOMYHUBOCTH.
3. Hammmmure ¢opmyny munemnsl cynbdara Oapus, MONYyYEHHOTO CIMBaHWEM OJMHAKOBOTO O0bEeMa CHIIBHO
pa3baBIEHHOTO PacTBOpa XJopuaa Gapus U MeHee pa30aBIeHHOIO paCTBOPa CEPHOM KHCIOTHI.

Kpurepun ¢popMupoBannsi OeHKH OTBETA CTYAEHTA HAa JK3aMeHe
Xapakmepucmuxa omeema oannwl

JlaH TONHBIA, pa3BepHYTHIM OTBET Ha IOCTABJIEHHBI BONpPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAHUH 00 00BEKTE, MPOSIBIISIONIASsICS B CBOOOHOM
ONEPUPOBAHUU  MOHATHAMM, YMEHHU  BBIICJIUTh  CYLIECTBEHHBIE U
HECYIIECTBEHHbIE €0 NMPU3HAKH, IPUUMHHO-CJIEICTBEHHbIE CBA3H. 3HaHHE 00 26-30
00BEKTE AEMOHCTPUPYETCsl Ha ()OHE MOHMMAHUS €r0 B CUCTEME JIaHHOW HAayKH
U MEKIUCIUIUIMHAPHBIX cBsizeil. OTBeT hopMynupyercs B TEPMHHAX HAyKH,
U3JI0KEH JIMTEPaTypHBIM S3BIKOM, JIOTHYEH, JOKa3aTejeH, JAEMOHCTPUpYEeT
ABTOPCKYIO MO3UIUIO CTYJIEHTA.

JlaH TOJHBIN, HO HEIOCTATOYHO IOCIEA0BATEIbHBI OTBET HAa MOCTABJIECHHBIN
BOIIPOC, HO TPU D3TOM I[I0OKAa3aHO YMEHHUE BBACIUTH CYIIECTBEHHbIE U
HECYILECTBEHHbIE PU3HAKU U IPUYUHHO-CIIEICTBEHHBIE CBA3H. OTBET JIOTHYEH 21-25
U U3JI0)KEH B TepMUHAX Haykd. MoryT ObITh nomymieHbl 1-2 ommOku B
OTIpe/IelIEeHUU OCHOBHBIX MOHSATUHN, KOTOPBIE CTYJEHT 3aTPyIHSAETCS UCIPAaBUTh
CaMOCTOSITENIbHO.

JlaH HenOCTaTOYHO MOJHBIM M HEAOCTATOYHO pa3BEpHYTHIM OTBET. Jlormka u
MOCJIEI0BATEIbHOCTh M3JI0KEHHUsI UMEIOT HapylleHus. JlomymieHsl OmuOKU B
PacKpBITUM TOHATUH, ymnoTpeOieHun TepMUHOB. CTYyAEHT He CcIoco0eH
CaMOCTOSITENIbHO BBIJICIUTh CYIIECTBEHHbIE W HECYILECTBEHHbIE MPHU3HAKH U 16-20
NPUYNHHO-CIEICTBEHHbIE  CBsi3W.  CTYyIEHT MOXXET  KOHKPETH3HPOBAThH
000011IeHHBIE 3HAHUS, JI0Ka3aB Ha MPUMeEpax MX OCHOBHBIE MOJIOXKEHUS TOJIBKO
C MOMOIIBIO TpernoaBaTens. PeueBoe odopmieHue TpedyeT nonpaBok,
KOPPEKIINH.

JlaH HemoJHBI OTBET, JIOTMKAa U TOCIIEIOBAaTEIIBHOCTh HU3JI0XKEHUS HMEIOT
CyIleCTBEHHBIE HapymieHus. JlomymieHsl TpyOble OMMOKK TPU ONpeAeTICHUN
CYIUIHOCTH  pAacKpbIBa€MbIX TMOHATHH, TEOpHHl, SBICHWN, BCIEICTBUE
HETIOHUMAaHUs CTYJICHTOM UX CYIIECTBEHHBIX M HECYIIECTBEHHBIX TPU3HAKOB U 11-15
cBsizeil. B oTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPBITh KOHKPETHBIE
MposIBJICHUST 0000IIEHHBIX 3HAaHUN HE TTOKa3aHo. PeueBoe opopmiienne Tpedyet
MIOTIPABOK, KOPPEKIINH.
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JlaH HeNoJHBII OTBET, MPECTABIAIOMNN COO0H pa3pO3HEHHBIE 3HAHUS 110 TEME
BONpPOCAa C CYIIECTBEHHBIMH OIIMOKaMHM B ompeneneHusix. IlpucyrctByror
(parMeHTapHOCTh, HEJIOTUYHOCTHh HU3JI0KeHus. CTyaeHT He OCO3HAeT CBS3b
JAHHOTO IOHSTHUSA, TEOPUH, SBICHHUA C JPYTMMH OOBEKTaMH JUCLMIUIMHBI. 1-10
OTCyTCTBYIOT BBIBOJBI, KOHKPETU3ALUS U JOKA3aTEIbHOCTh M3JI0KEHUs. Peub
HErpaMoTHas. J{OMOJHUTENbHBIE U YTOYHSIOIUE BOIPOCHI IIPENOAABATENs HE
IIPUBOJAAT K KOPPEKLMHU OTBETA CTYACHTAa HE TOJIBKO HA IIOCTABJICHHBIN BOIIPOC,
HO Y Ha IPyrue BOIPOCHI IUCHUIIIMHBIL.

He nosyyens! oTBETHI 110 0230BBIM BOIIPOCAM JUCLMILIMHBIL. 0

PesynpTupyromas 9K3aMeHaIMOHHAs OLIEHKA OIIpEeeIsieTcsl B cOOTBeTCTBUU ¢ IlonokeHnem
COI'Y o 0amibHO-pEUTHUHIOBOM cUCTEME OLIEHKH 3HAHUN CTYJEHTOB.

9. YueOHO-MeTOANYECKOE M HH(OPMALIMOHHOE 00ecnedeHne TUCIUTLIUHBI (MOTYJIs1)

KommbrotepHsiii kace, A0CTyn K ceTu MHTepHeT (BO BpeMs CaMOCTOSITENIbHON paboThl), OPTTEXHHKA,
aneKTpoHHast 0a3a maHHbIXx OuOmmorekum COI'Y, JNEeKUMOHHBIE ayAMTOPWH; KAaOWHET, OCHAIICHHBIN
WHTEPAKTUBHOU JOCKOH, IPOSKTOPOM.
Jlureparypa
a) OCHOBHAsI JIMTepaTrypa:

1. benuk B.B., Kuenckas K.M. ®usmdeckas u KoutougHas xuMmus. - M.: M3patenbckuii meHTp
«Axagemus», 2010.

2. Kykymkuna WM. Komwnouanas xumus. /| M.UW. Kykymkuna, A.JO. Mutpodanos. — Kemepogo:
KemepoBckuii rocyaapctBenHblii yauBepcutet, 2010. — 216 ¢. — Pexxum noctyna: mo nmoamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :
JJIEKTPOHHBIN.

3. Epmos, 0. A. Komnougnas xumusi. dusznueckas XUMHS TUCIEPCHBIX CUCTEM : yueb. A CTYJEHTOB
yupexaeHui BoIcil. pod. oOpa3oBanus, o0yyatonuxces o cneruansaoctu 060301. 65 "dapmarus"
no gucturmiuHe "®us. u komtoua. xumusa" / Epmos FO. A. - Mocksa : I'DOTAP-Meaua, 2014. - 352
c. - ISBN 978-5-9704-2860-3. - Tekcrt : anmekrponnsiii / OBC "Koncynbrant crymenra’ : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970428603.html - Pexum poctyma : mo
MOJIIUCKE.

4. Komnounnas xumusi. /| H. ®pannesa, E. Pomanenko, 0. besruna, E. Bonocoa, MuHHCTEPCTBO
cenbekoro xozsiictea Poccuiickoit denepanun, ®I'BOY BIIO «CtaBoponoiabCKkuil rocyaapCTBEHHBIH
arpapubiii yauBepcute™. — CtaBponons: [laparpad, 2012. — 52 c. : wun., Tabm., cxem. — Pexum
nocryma: o noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=277427. — bubauorp. B
KH. — TeKCT : 3JIEKTPOHHBIN.

5. Kykymkuna WM. Komnouanas xumus. / M.HW. Kykymkuaa, A.FO. Mutpodanos. — Kemepogo:
KemepoBckuii rocynapctseHHblil yauBepeutet, 2010. — 216 c. — Pexxum gocryna: 1mo moamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :

3JIEKTPOHHBIN.

6. Tep3usa T.B. ®usnueckas u komwtonanas xumus. / T.B. Tep3usH. — ExatepunOypr: M3natenscTBo
VYpameckoro yuuBepcutera, 2012. — 108 c¢. — Pexwmm gocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239715. — ISBN 978-5-7996-0789-0. — Tekct
JJIEKTPOHHBIN.

7. T'aBponckas H0.}O. Konnongnast xumusi: yueOHUK U MPAKTUKYM IS aKaJeMHYecKoro 6akanaBpuata /
10. 1O. T'aBponckas, B. H. [Tak. — Mocksa: UznatensctBo FOpaiit, 2019. — 287 c. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-02502-6. — Tekcer : anexkrponusiii // OBC HOpaiiT [caiit].

— URL.: https://urait.ru.
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0) 10MOJIHUTEJIbHAS JIUTEpaTypa
8. [Ilpaktukym u 3amauHuK 1o KoyutouaHou xwumuu. // Tlox pen. mpod. B.B.Hazaposa, M.: MKI]
«Axagemkauray, 2010.
9. Jlro6uenko C.H. MunemnobpazoBanue a pactBopax [IAB. ComoOunuzanus: ydeObHoe mocobue /
C.H.JIrouenko. — PocroB u//{: FO®VY, 2019. — 116 c. — IBSN 978-5-9275-3320-6. — TekcT: 351eKTpOHHBII
/I 3BC «KoncynpranT cryaeHTay: [cair]. URL: https://www.studtntlibrary.ru.
10. bensieB A.Il. ®usuueckas u koutouaHas xumus: ydeOnuk / A.Il.Benses, B.M.Kyuayk; moxn pen.
A.Il.benseBa. — 2-e u3n., nepepad. M mon. — Mocksa: [DOTAP —Menaua, 2018. — 752 ¢. — ISBN 978-5-
9704-4660-7/ -  Tekcr: osnekrpouubii //  «KoucynapranT  crymentay»:  [caiit]. URL:
https://www.studtntlibrary.ru.
11. Benonyxos C.JI. ®usnyeckas U KOJJIOWIHAS XUMHS. 3aladil M YIPaKHEHUsS: yuyeOHOoe mocobue /
benonyxos C.JI., Hemuposckas 1.b., Cemxo B.T. [u np.]; mox o6m1. pea. bemomyxosa C.JI. — Mocksa:
ITpocmekt, 2016. — 208 c. — ISBN 978-5-392-19546-6. — Tekct: snexrponnsiii // DbC «Koncynprant
crymenta»: [cait]. — URL: https://www.studentlibrary.ru
12. Jlapuukuna H.M. ®wuswmueckas u KojutomgHas XuMusA. IIpaktukym: yueOHoe mocobue /
H.W.Jlapnukuna, A.B.Kagumoa. — HoBocubupck: HI'TY, 2019. — 100 c. — ISBN 977-5-7782-3832-9. —
Texcr: anexrponnsiii / DBC «KoHcynbranT cryaentay: [caiit]. URL: https://www.studtntlibrary.ru.
13. I0.I'.®pono Kypc kommonnHow xumuu: [TOBEpXHOCTHBIC SIBICHUS W JTUCIIEPCHBIC CHCTEMBbL. M.
«AmbsiHCY. 20006.

B) UHTEpHET-pecypehbl
O0ecreueH TOCTYI K COBPEMEHHBIM MPO(eCCHOHALHBIM 0a3aM TaHHBIX, HH()OPMAIIMOHHBIM CIIPABOYHBIM
1 TTIOMCKOBBIM cucteMaM (oubiamoreka COI'Y):
o uekTponHas oudauoTexa auccepranuii u apropedeparon PI'b (Ob/1 PI'b)
Tpebyercs peructpanus B Oudimoreke COI'Y
° bC «YuuBepcurerckas 0MdJanoTeKa LINE»
Tpebyercs peructpanus B Oudimoreke COI'Y
° 2bC «Havynas daexrponnas ouodauorexa elibrary.ru»
CamocrosTenpHast perucTpalys Ha CanTe
o IbC «KoHcyapTaHT cTyaeHTa» CTyIeHYecKas 3MeKTPOHHAS 0M0JIMOTeKA 0 MEININHCKOMY U
dapManeBTHUECKOMY 00PA30BAHNIO, A TAKIKE 110 €CTECTBEHHBIM M TOYHBLIM HAVKAM B 11€JI0M
Tpebyercs perucrpanus B Ondimoreke COI'Y
o IbC «fOpaiiT» — 00pa3oBaTeNbHASA CPEIA. BKIIOYAIOINAA BUPTYAJbLHBINH YNTAJLHBII 321
YueOHWKOB U VUeOHBIX I10CO0MIi 0T ABTOPOB W3 BelvINUX BY30B Poccyu 110 BceM HANIPABJICHUSIM U

CHENNATLHOCTAM
Tpebyercs perucrpanus B Oudimoreke COI'Y

° SpringerCustomerServiceCenterGmbH (6a3a naHHbIX, coepxKaniie MIEKTPOHHBIC U3/IaHUsI
nznarenberBa SpringerNature 3a nepuoy 2011 — 2017 rr. (momHOTEKCTOBas KOJIISKIHSI B KojmuecTBe 46 332
KHUT)

PeKOMeHIlyeMble HHTEPHET-aJApeca mo XuMHuu:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/.
2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
ba3bl 1aHHBIX:

DekTpoHHas OMOIHOTEKA YIEOHBIX MATEPHAJIOB 10 XUMUHU http://www.chem.msu.su/rus/elibrary/

Xumnueckuit nopran Chemport.ru http://www.chemport.ru
HayuHO-mony sIpHBIN JKypHAT «XUMUSI U )KA3HB) https://www.hij.ru
Amnanuruueckas xumus. baza JaHHBIX https://www.freechemistry.ru/
Mendeleev.info — o xumun 1 XUMHUKAx https://mendeleev.info/

@DopMyIbHBI  yKazaTenb — MpeNapaTHBHBIX  CHHTE30B | http://www.orgsyn.narod.ru/
OpraHuYecKUX COEAMHEHUHN

Amuanuruueckas xumus B Poccun http://www.wssanalytchem.org/ default.aspx
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8) npocpammnoe ovecneuenue, IbC, npogheccuonanvuvie 6azvt u Hnmepuem-pecypcoi:

- HeOOXOOUMBIN IJISl of0ecmeYeHHMS NAHHOM JUCHUIUIMHBI KOMILIEKT JIMIEH3MOHHOI0O W CBOOOIHO
pacnpocTpaHaeMoro NporpaMMHOro odecrnevyeHusi, B TOM 4YHCJIe OTe4eCTBEHHOI0 NMPOM3BOACTBA, 2 TaKKe

3JIEKTPOHHbIE OM0JIMOTEeYHbIE CHCTeMbI, ¢ KOTOPbIMU Y COI'Y uMeeTcs 1eliCTBYIOIIUIA 10T0BOP:

Ne HaumenoBanue Ne norosopa(yiunen3usi) Crpana
n/n NPOU3BOUTETb
1 Windows 10 Enterprise Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.2016r
5 Windows 10 Pro for | Ne 4100072800 Microsoft  Products | CILIA
' Workstations (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft  Products | CHLIA
' (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft  Products | CIIA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.20161
9 Office Standard 2016 Ne 4100072800 Microsoft  Products | CILIA
' (MPSA) ot 04.20161
10 Office Standard 2013 Ne 4100072800 Microsoft  Products | CIIA
' (MPSA) ot 04.20161
11 Office Standard 2010 Ne 4100072800 Microsoft  Products | CIIIA
' (MPSA) ot 04.20161
12 Cucrema tectupoBanus | Ne468 or 03.12.2013 HII Cynrarynun | Poccus
' Sunrav WEB Class P.T.(6eccpouno)
[Tporpammuoe obecnieuenue | Ne CII/108 ot 29.08.2017 (makcumym-codT) | Poccus
1C: [Ipeanpusitue. | 6eccpoyHo
13. byxranrepckuit VYyer.
TunoBas koHpurypamus 8
ceTeBas Bepcus
Cucrtema  KOMIbIOTEpHO#M | JIuieH3Ms FSF/Debian (CBobGojHOE
14. .
Bepctkr MikTex nporpaMMHoe obecriedeHue) (beccpoyHo)
15 Kasperksy Endpoint | JTo 22.01.2024 Poccus
' Security
[Tporpammuoe obGecrnieuenune | CBoGogHOE nporpammuoe | CIIA
16 TUTSt penakTupoBaHus | odecneueHne(0eccpoyHo)
' XxuMu4eckux Gopmyn Isis
Draw
Cucrema noucka TekcToBbix | No ot 22.01.2043 Poccus
17. 3aMMCTBOBAaHUN (me#ictButenen go  22.01.2025) ¢ OAO
«Antunnaruar.BY3» «AnTu-Ilnarnar»
[Tporpammuoe obecrieuenue | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18. 1C:  IIpennpusitue 8.3 | «Makcumym»(0eccpoyHo)
YnpasieHnue TOprosiei
19. ITporpammuoe obecnieuenue | NeCJl./ Nel26., 01.07.2020r. | Poccus
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1C:3aprutata 1
rocC.yupexxJaeHus 8

KaJIpbl

«MAKCUMYM-
CODT» GeccpouHO

20 [Iporpammuoe obecnieuenue | NeCJl/76 01.03.2017r. «makcumym-codt» | Poccust
' 1C:6ro1KeT. (6eccpouno)
ABTOMAaTU3UpOBaHHAs CBUIETENBCTBO 0 rocyaapcteennoit | COI'Y
21. cucremMa «YMpaBjieHUE — | perucTpauuu  mOporpamMmbl it OBM
Hexanatr BPCy No2015611830 ot 06.02.2015r.(6eccpouno)
[Iporpamma g OBM | Pazpaborka COI'Y  CeuaerensctBo o | COI'Y
29 «baHk  BOMpPOCOB  UIA | TOCYJAPCTBEHHON PETUCTPAIMH IPOTPAMMBI
' KOHTPOJIS 3HAHUI» g OBM Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInaasr BO Ne2191-24, oT 12.01.2024 r. | Poccus
23. (tex.mogmepxka 1o 26.02.2025 r.) OOO
JIMMIC
24 [Tnansr CITIO 12.01.2024 Ne2192-24 | Poccus
) (moamucka H o6HOBIeHHS 10 16.02.2025)
I1O JIa6oparopun MMUC | Ne1157-23 ot 29.03.2023 OO0 JIMMUC Poccus
o5 (exanat, IIK, Bemomoctu,
' TectupoBaHue,  HMHTEPHET
pacuiMpeHue u ap.)
VSDESK Ne  210406/01 or 06.04.2021r. UII | Poccus
26.
N, A.CepreeBuu
27 «["amakTukay» OOO TI'amaktuka WT  poroBop  Ne | Poccus
' 120320/J1/A ot 14.03.2022
DIRECTUM RX — Cucrema | OOO  T'amaktuka WT  moroBop  Ne | Poccus
28. AIIEKTPOHHOTO 120320/11/A ot 14.03.2022
JIOKYMEHT0000poTa
MOODLE becrnatnoe CIIA
29. (6becrmaTHOE
pOCCHIICKOE)
30. «["anakTuka PY3» JIuuensus 6eccpouHas Poccus
31 JInynbiii kabunet | JIunensus Geccpounas Poccus
' abuTypHeHTa
32 JInynbii kabunet | JIunensus Geccpounas Poccus
' CTyACHTa/COTPYAHUKA
OnekTpoHHas OubmuoTeka | https://dvs.rsl.ru Poccus
33 JIMccepTauu u | Tpebyercs peructpanus B OubIHOTEKE
' aBTopedeparoB  PI'B(OB/] | COI'Y
PT'b)
OBbC"YHuBepcUTETCKAS https://biblioclub.ru Poccus
34 6ubmmorexka ONLINE" Tpebyercs peructpanuss B OuOIMOTEKE
' cory
DBC «Hayunas | http://elibrary.ru. Poccus
35 JNIeKTpoHHast ~ Oubnuoteka | TpeOyercst peructpanuss B OuOIMOTEKe
' eLibrary.ru» cory
36 YHuBepcanbHas 0a3 | https://dlib.eastview.com CIIOA
' nauabix East View
37 3BC «KoncynpranT | http://www.studentlibrary.ru Poccus
' crygentay  Crynenueckas | TpeOyeTcst peructpanusi B OHOIHMOTEKe
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ANIEKTpOHHast ~ OuONMoTEKa
N0  MEAMLUUHCKOMY  H
bapmaneBTHIECKOMY
00pa3oBaHMIO, a TaKXe IO
€CTECTBEHHBIM ¥ TOYHBIM
HayKaM B LIEJIOM.

cory

38.

OBC «Opaiit» -
oOpa3oBaTelibHas cpena,
BKJIFOYAIOLIasi BUPTYAJIbHBIN
YUTAJIbHBIN 3a]1 y4eOHHKOB
U y4eOHBIX TMOCOOWH OT
aBTOPOB M3 BEIYLIUX BY30B
Poccun 1o BCEM
HaIPABJICHUSAM "
CHEUAIBHOCTIM

www.biblio-online.ru

TpeGyercs peructpanus B
cory

ouodmorexe

Poccusa

39.

KO3II (nomen Ha siHAEKCE)

becrinatHoe  (nmepeBeneH
MIPOCMOTpa)

B

pexuM

Poccus

40.

Pycl'apn

OecIuraTHOE

Poccus

41.

ViPNet

Poccusa

42,

BKC

Otxkpsitoe 110

OecIiuIaTHoe
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

Ilepeuens ungpopmayuonnwix pecypcos, docmynnuix 6 2024 2.

IOBbC «YuuBepcuterckas 0ubdanoreka ONLINE» — obecrieunBaet nocTym K Hanboee BOCTpeOOBaHHBIM MaTepraiaM y4eOHOM 1 HayYHOH TUTepaTyphl IO BCEM
OTpacysiM 3HAaHHUH OT BeyIINX POCCUICKHUX M3JIaTeIbCTB. Pecypc conep Ut yaeOHUKH, yaeOHbIe TocoOus, MOHOTpaduu, epruoIuuecKue n3JaHus, ClIPaBOYHUKH,
CJIOBapH, SHIMKIIONEINH, BUJICO- U ayiMOMaTepHallbl, WIIIOCTPUPOBAHHBIE N3JaHUS IO UCKYCCTBY, XYJI0’KECTBEHHYIO JIUTEPATypy U B HACTOSAIIEE BPEMS COAECPIKUT MOUYTH
100 ThIC. HAMMEHOBAHUIA.

TpeOyercst peructparus.

IBbC «Hayunas 3jiekTponnas oudaunoreka eLibrary.ru» — kpynueimas B Poccun anexktponnas OnbaroTeka Hay4qHbIX MyOauKanui, o0aagaromas 0oraTrbiMu
BO3MOXKHOCTSIMH MTOMCKA U aHAJIN3a HaAyYHOH HH(pOpMaLnH, 00eCIeYMBaeT POCCUMCKUM YUEHBIM DJICKTPOHHBIN TOCTYII K BEAYIIUM WHOCTPAHHBIM HAYYHBIM HM3AanusM. Ha
ceromns nocerutersiMm eLIBRARY.RU noctymHb! pedepaTsl U MONHBIE TEKCTHI OoJiee 38 MITH HAyYHBIX ITyOJUKAIIUI 1 TATEHTOB, B TOM YHCIIE 3JIEKTPOHHBIE BEpCcUu Ooee
5600 poccuiickux HAYIHO-TEXHHUECKUX KypHaIoB. Cbitie 4500 poCcCHIICKUX HAYYHBIX KYPHAJIOB pa3MEIICHBI B 0ECINIATHOM OTKPHITOM jioctyne. CaMOCTOsATeNbHAS
perucrpanus Ha canre.

YuuBepcasnbnas 6a3a nanubix East View — nonHoTekcToBbIi focTyn K 80 HanMeHOBaHUSIM Hay4dHBIX KypHaioB. Jlorun: Khetagurov. [lapons: Khetagurov.

IOBC «KOHCYIBTAHT CTY/IEHTA» — CTyJCHUECKAasl AEKTPOHHAs: ONOIMOTEKA 110 MEAUIMHCKOMY U (DapMaleBTHYeCKOMY 00pa30BaHuUIO, a TAKXKE 110 €CTECTBEHHBIM U
TOYHBIM HAayKaM B LIEJIOM.

Tpebyetcst peructpars.

IBC «lOpaiit» — obpazoBarenbHas cpe/ia, BKIOYAIONIasi BAPTYAIbHBIA YATATbHBIN 321 yUeOHUKOB U YIEOHBIX TOCOOUI OT aBTOPOB U3 BEAYIIMX By30B Poccun mmo Bcem
HaIpaBJICHUSIM U CIICLMATIBbHOCTSIM, IIPEJIaraeT MpernoJaBaTeisiM BO3SMOXKHOCTh HCIOIb30BaHus KOHCTpyKTOpa rHOKMX KypCOB, C TOMOLIBIO KOTOPOI'O MPEroiaBaTesb
MOYET CO3[aTh CBOW YHUKAJIBHBIN KypC U aJallTUPOBATh €ro MoJ 00pa3oBaTeNbHbIC IPOrpaMMBbl Pa3HbIX YPOBHEH
noAroToBku. https://urait.ru/info/courses?utm_sour...m_campa TpeOyeTcst peructpariusi.

Polpred.com — oTkpbITast 3J€KTpoHHAst OMOIHOTEeYHas cucTeMa «J[etoBbie cpeicTBa MacCoBOM nH(OpMaLU» pearaeT J0CTyI K ctarhsim 600 1e0BbIX raser,
KYpHaJIOB, UHOPMAreHTCTB ¢ apxuBoM 3a 20 net, 0030p CMU; mo3BosIsSIeT OCYIIECTBISTh MHTEPHET MOMCK, IPOCMOTP U 3arpy3Ky MaTepHalioB yepe3 pyOpHKaTop MOKCKa,
BBIBOJ HA [1€YaTh WK COXPAHEHUE KOIIMU MaTEPUasIOB JJIsl IMYHOTO UCHoNb30BaHus. https:// www.polpred.com/?ysclid=Inu8u3...2w7734263
HammonanabHas 3jiekTpoHHas 6ubanorexa (HIB) — denepanbhas rocynapcTBeHHas HHPOPMAIIMOHHAsI CUCTEMa, TIPe/yIaraeT J0CTYII K IEPEBEICHHBIM B 3JICKTPOHHYIO
(hopMmy KHUTaM, BKITIOYasi peJIKME U LICHHbIC W3/IaHuUs, PYKOIIMCH, JUCCEpTaIlNH, aBTopedeparsl, MOHOTpad K, H30U3AaHMUS, HOTBI, TATEHTHI, IEPUOIUIECKYIO JTUTEPATYPY U
KapTorpaduyeckue u31aHus.

Be3Bosmesanblil nocTyn k o0bekTamM HOB Bo3MOkeH yepe3 KOMITBIOTEPHI, PaclioIOKEHHbIE Ha TEPPUTOPUH YNTAJILHOTO 3aJla 3JIEKTPOHHBIX pecypcoB Hayunoit
oubmmorexn COI'Y. https://rusneb.ru/?ysclid=Irrpkg2alr745161760
IleyaTHble mepuoanyeckne u3iannsg Ha 2024 rog
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10. MaTepuaibHO-TeXHUYECKOE 00ecnedyeHne TUCIUTLTHHBI (MOTY/JIs1)

JlaGopaTtopusi ®u3nyecKoii, KOJJIOUAHOW XUMHUH JUII TPOBENCHUS 3aHATHH CEMHHAPCKOTO THIIA, JaOOpPAaTOPHBIX 3aHATHH, KypCOBOTO
MIPOCKTUPOBAHMS (BBIMOJHEHUSI KypCOBBIX DPabOT), TPYNNOBBIX W WHAWBUIYalIbHBIX KOHCYJBTallMH, a TakKe CaMOCTOSTEINBHOH pabOoThI
o0Oygaromuxcs:

MIPENOAaBATENbCKUI CTOJ, CTYJI, CTOJBI M CTYJIbSI IS 00y4JaIoIuXCsl, JaOOpaTOPHBIE CTOJBI, KJIACCHAs! JOCKA.

Ob6opynoBanue: [lepcoHanbHBII KOMIBIOTEp B KOMIUIEKTE C NMPOTPAaMMHBIM OOECHEYEHHEM, BBIXOJOM B ceTh MHTepHET M JocTyrnoM B
3NIEKTPOHHYIO HH(POPMAIMOHHO-00pa3oBaTenbHyto cpeay COI'Y,

[Mpoexrop Epson EB-735Fi KommiekT nocraBku (KpeIieHHE Ui IPOEKTOpa, LIHYP MUTaHus) — 1 T.,

Hoyt6yk [poussoaurens OO0 "AUCUIJITEXHO" — 1.,

IMporpammuoe oGecnieuenue: Iporpammuoe oGecnieyenue: Windows 7 Professional, Office Standard 2016, Cucrema TectupoBanus Sunrav
WEB Class, Cucrema kommbrotepHoii Bepctku MikTex, Kasperksy Endpoint Security, TIporpammHuoe obecrieueHne st peAaKTHPOBAHHS
xumuueckux Gopmyn Isis Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHILIarnat.BY 3y, [Iporpamma anst OBM «bank Bompocos
U1 KoHTpois 3HaHui», VSDESK, Venyru cBssu (moctym k cetnn uaTepHeT), MOODLE, JInansnii kabuaeT cryneHTa/cotpyaanka, KOII (momen
Ha sinziekce), Pycl'apa, ViPNet

JlabopaToproe obopynoBanue: : [llka¢ BeITsDKHOM ¢ monBoxoM Boasl LIIB HBK 900ITJIACT+ ¢ canTexHHKOH — 1mT., Y4eOHO-Tab0opaTOpHEIA
KoMIuiekc "Pusnyeckasa U KoJUIougHasg XumMusa" — 1 miT.

[eur mydempras DKIIC-10 — 1 mr. Hedenomerp «HOM»-1 mt. Komgykromerp «Ikcnept -002-6H» -1mr. JlabopaTopHsrit moHOMep «H-
510»-1 wmr. pH-merp-mwumBonsT™MeTp «pH-150MIU»-2 mir. Pedppakromerp «P®-454» - lmr. Memanka marautHas «I[19-6110» c
nogorpesom-2 mr. Poromerp 30M3 KOK-3-01 - 1 mt. Mukpockon OuHOKy sipHbIH "Mukmen-1"- 1 wr. Ananuzatop «®daroopar 02-2M» - 1
wit. bans Bogsnas apyxmecrHas UT-4302E ULAB — 1 wt. Cnekrpodoromerp I19-5300BU — 1 wt. HarpeBatenbhast miura ES-H3040 — 1 mr.
Lenrpudyra Tagler HactonbHas naboparopras Meauiunackas mo TY — 1 wr.  IMomspumerp kpyrooit CM-3 -lmir. Becbl aHanuTuyeckue
SHINKO HT 84RCE — 1 wt. Becnl Texunueckue M-ER — 3 mr. Cymmnpnbiii mkad 111C-80-01-CITY — 1 mt.

Poccutiickas @enepanms, 362025,
PecrryGnmka
Cesepnas Ocernst — AnaHus,
ropox Brnaaukaskas,
yi. BaryTtuna, nom 44-46,
y4ueOHbIit kopryc Ne 7,
aya. Ne 114

JlaGopaTtopusi PU3NKO-XHMHYECKHX METOMO0B MCCJEAOBAHMA, KypCOBOTO IPOEKTHPOBAHHUS, BBIMOJHEHHS MAarucTepCenx AMCCepTaIHid,
BBIITYCKHBIX KBaJIM()UKAIIMOHHBIX paboT, TPYMIIOBBIX W MHIMBHIYAIHBIX KOHCYJIBTAIIMH: MPENOAaBaTEIbCKUI CTOM, CTYJ, CTONBI M CTYJbS JUIs
00yJaroIuXCS.

Ob6opynoBanue: IlepcoHanbHBII KOMIBIOTEP B KOMIUIEKTE C MPOTPAMMHBIM OOECIeUeHHEM, BBIXOAOM B CeTh VIHTEpHET M JOCTYIIOM B
ANEKTPOHHYIO HHPOPMaIMOHHO-00pa3oBaTenbHyto cpexy COI'Y,

Ipoexrtop Epson EB-735Fi KomimiekT moctaBku (KpeIuieHHe U1 IPOESKTOpa, ITHYpP MUTaHusA) — 1 mIT.,

Hoyt6yk [poussoaurens 000 "AUCUDJITEXHO" — 1.,

IMporpammuoe obecneuenue: Iporpammuoe oGecniedenue: Windows 7 Professional, Office Standard 2016, Cucrema TectupoBanus Sunrav
WEB Class, Cucrema xommbroteproii Bepctkn  MikTex, Kasperksy Endpoint Security, TIporpammHuoe oGecrieueHne st peaakTHPOBaHHS
xumuaeckux ¢opmya Isis Draw, Crctema MOMCKa TEKCTOBBIX 3aMMCTBOBaHWi «AHTHILIarnat.BY3», [Iporpamma mis 9BM «Bbask BOmpocos
Juist KOHTpoJIst 3Hauuiy, VSDESK, Yenyru cBsi3u (noctyn k cer unrepher), MOODLE, JIn4nsiii kabutet cryaenTta/corpyanuka, KOII (momen
Ha stHaekce), Pyclapn, ViPNet

JlabopaTtoproe obopymoBanue: Dotokonopumerp ¢ Habopom kioBeT KDK-3-01, 30M3 ¢ nabopom kioBer — lmr, Becol mabopatopHbie
anexktponHsle BM5101 — 1 ., Becer ananmutuueckue SHINKO HT 84RCE c nosepkoit — lmt., pH-merp 150 MU — 1 wt., Memanka
MarHuTHas ¢ 1mojorpeBom u mudpossiM TepMoperyistopom Kommiekr Heidolf — 1 mT. Pedpakromerp NP®D-454b52M (c mojcBeTkod U JoM.
mkanoi) — 1 wr. UV-1650PC UV-VISIBLE SPECTROPHOTOMETER (SHIMADZU) CnekrpodoTomMeTp BUIUMOM 00JIaCTH C IPOTPaMMHBIM
obecrieuennem -1 mr., Konnykromerp mopratuBueii OHAUS ST300C-B — 1 mr., HarpeBarenbnas rumra ES-H3040 -1mt., YcraHoBka
"BioLogic Science Instruments SP-50" ¢ HaGopoM 37eKTpoaoB (DNeKTpoabl pabouure: IIIATHHOBBIN, CTEKIOrpadUTTOBBIM, DIEKTPOI CPaBHEHHS
XJI0pcepeOpstHHbII)— 1T

Poccuiickas ®enepanus, 362025,
Pecrry6nmka
Ceepnas Ocetust — Ananusl,
ropox Brnanukaskas,
yi. Baryruna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 318




KomnbroTtepHslii kaacce:

MIPENOAaBaTENbCKUI CTOJ, CTYJI, CTOJBI M CTYJIbSI ISl 0OyJarOIIXCsl, KIACCHas JOCKa.

O6opynoBanue: lHTepaKTHBHOE MYIBTHMEIHIHOE 000pyI0BaHKE (JOCKA, IIPOEKTOP), KOMITBIOTEPHI UII KOMITBIOTEPHOTO KJIacca B KOMITICKTE -
C IMPOTPaMMHBIM O00OECTICYeHHEM, BBIXOJOM B ceTh VIHTEpHET M JOCTYIIOM B 3IIEKTPOHHYIO MH(popMarmoHHO-o0pa3oBaTensHy0 cpexy COI'Y.
O06myyaTens-penupKyIATOp Bo3ayxa yiabTpaduonetoBsii Oakrepuranasid OPYB-3-5-"KPOHT"- 1 mT.

Iporpammuoe obecmeuenme: Windows 7 Professional, Office Standard 2016, Cucrema Ttectupoanust Sunrav WEB Class, Cucrema
koMnbroTepHo BepcTku MikTex, Kasperksy Endpoint Security, IIporpammHoe obGecriedueHue Uil peJaKTHPOBAHUS XUMHUYECKUX hopmyd ISis
Draw, Cucrema nmoucka TEKCTOBBIX 3aMMCTBOBaHMI «AHTHIUIarnat.BY3», [Iporpamma s 9BM «baHk BONpocoB Ajisi KOHTPOJISI 3HAHUI,
VSDESK, Ycnyru cBsizu (noctyn k cetit uatepaet), MOODLE, JInynblii kabuHeT cryaeHTa/cotpynuuka, KOII (nomen Ha stHnekce), Pyclapn,
ViPNet.

Poccuiickas ®enepauus, 362025,
Pecrry6imka CeBeprast Ocerus —
Ananus,
ropox Brnaaukaskas,
yi. Barytuna, mom 44-46, yaeOHBIN
kopmyc Ne 7, ayn. Ne 602

Bubanorexa, B TOM YHciIe YHTATBHBIN 3aJI: CTOJIBI M CTYJBS IS 00YYaIOIINXCsl; KOMIBIOTEPHI B KOMIUIEKTE C IIPOrPaMMHBIM O0OecTieueHueM,
BBIXOJIOM B ceTh MIHTEpHET ¥ JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIOHHO-00pa3oBaTenbHyto cpeay COI'Y.

IMporpammuoe ob6ecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanumss Sunrav WEB Class, Cucrtema
kommbioTeproii Bepctku MikTex, Kasperksy Endpoint Security, TIporpammuoe obecrieueHue Uil pelakTHPOBaHUs XUMUYeCKuX (opmyn Isis
Draw, Cucrema momcka TEKCTOBBIX 3aMMCTBOBaHUH «AHTHIUIaruaT.BY3y, [Iporpamma ams DBM «baHk BOMpOCOB ISt KOHTPOIS 3HAHUI,
VSDESK, Ycnyru cBs3u (noctyn k cet maTepHEeT), MOODLE, JInunsenii kabuHet crynenTta/corpyannka, KOII (nomen Ha sHnekce), Pyclapn,
ViPNet.

Poccuiickas ®enepanus, 362025,
Pecniybnmka Cesepnast Ocerust —
Ananus, r. BnagukaBkas,
Leperenn/Barytuna, a. 16/19

IMomeenust Vi XpaHeHUsI ¥ NPOPUIAKTHYECKOr0 00C/Ty:KMBaHUS Y4eOHOT0 000py/A0BaHUS

ObopynoBaHue: cnenuaIn3NpOBaHHas MeOeIb, CTeIUIaXH I XpaHeHUs yaeOHOro 000pyJ0BaHNS;

HoytOyk Acer Aspire ¢ mporpaMMHBIM OOECIIEUYCHHEM M BBIXOZOM B MIHTEpHET U JIOKAIBHYIO CETh, JOCTYNIOM K HH(OPMAIIHOHHBIM pecypcam,
AJIEKTPOHHO# HH(pOpPMAMOHHO-00pa30BaTeNbHOM Cpelie YHUBEPCUTETA, K 0a3aM JaHHBIX U HHPOPMAIMOHHO-CIIPABOYHBIM CUCTEMAaM.
CHeHI/IaHLHbIe HWHCTPYMCEHTBI, TCXHUYCCKAA JOKYMCHTALIUA U UHBECHTAPb JJId OGCJ’Iy)KI/IBaHI/I}I yqe6Horo O60pyILOBaHI/I)I.

Poccuiickas @enepanms, 362025,
Pecrry6nmka CeBeprast Ocerus —
Anagus,
ropox Brnanukaskas,
yi. Barytuna, nom 44-46, yueOHbIi
kopmyc Ne 7, aya. Ne 607A
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