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IIporpamma coctaBieHa B cooTBeTcTBUUM ¢ DenepalibHbIM TOCYAapCTBEHHBIM 00pa3oBaTeIbHBIM
craugaptoM 1o HanpasieHutro 04.03.01 Xwumus (ypoBeHb OakanaBpuara), YTBEPKIECHHBIM IPUKA30M
MunucrepctBa oOpazoBanust 1 Hayku Poccuiickoit ®eneparu ot 17 mronst 2017 roma Ne671, yueOHBIM
IUIAHOM TIOATOTOBKM OakanaBpa no HampasieHuio 04.03.01 Xwumus, yTBEp:KIEHHBIM YUEHBIM COBETOM
OI'BOY BO «COI'Y» (mpotokoin Ne 9 ot 27.04.2023 1.).

CocraButens: K.X.H., gouieHT A.T. Ilnuesa

Pabouas npoecpamma oucyuniunvl RPUHAMA 6 COCMABE OCHOBHOU NPODECCUOHANLHOU 00paA308aMENbHOL
npozpammul peuternuem yuenozo cogema (npomoxon Ne 9 om 27.04.2023 2.).



1. CTpykrypa, n 0011asi TPY10€MKOCTD AU CHHUIIJIMHBI.
OOG1mas TpyI0eMKOCTb TUCIUILIMHBI COCTaBIIseT 4 3aueTHbie eaunuinl (144 gaca).

Ounas hopma oOydeHUs 3aounas hopma oOydeHUs
Kypce 3
Cemectp 5
Jlexumn 36
[IpakTrueckue (cemMuHapckue) -
3aHATHA
JlaGopaTopHbie 3aHATHS 54
Koncynpranun
Utoro ayauTOpHBIX 3aHATUHH 90
CamocTosiTenbHas paboTa 18
KonTpons 36
DopmMa KOHTPOJIS
9K3aMEH +
3auer -
O611ee KOTMYECTBO YacOB 144

2. HLeaun ocBoeHHs AUCHUIIUHBI

B coorBerctBuum ¢ ®@epepaibHbIM TOCYIApCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM  I10
HanpasieHnto noarotoBku (crmerumansHoctH) 04.03.01 Xumust u ypoOBHIO BBICIIErO 00pa3oBaHUs
OakanaBpuaT, yTBEep>KIeHHOMY IprKazoM MunoOpHayku Poccun ot 17 utonst 2017 roma Ne 671,

OI'OC BO — 0OakanaBpuat mo HampaeieHuro moarotoBku 04.03.01 Xumwus, yTBEpKISHHOM

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

MunuctepcrBom toctuimu P® 2 asrycra 2017 r., peructpanuonsbiii Ne47644), ¢ n3MeHEeHUsIMH,

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

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

Ne62739):

eNTb N3YUeHHsI Kypca KOJUTOMTHON XMMHUH — IaTh CTYJCHTY 3HAHHSI OCHOB XMMHUH TTOBEPXHOCTHBIX
SBJICHUM, KOJIJIOWJHO-TUCIIEPCHBIX CHCTEM, KOTOpbIE CIIY)KaT MOJArOTOBKE CTyJeHTa K Oymyuien
npoeCCHOHATTFHON JESITEIBbHOCTH B OOJIACTSIX: HAyYHO-HCCIENOBATEIbCKOH, TEXHOJOTHYECKOW U
Me/1arOrMYecKoi, KOTOphIe CIyKaT MOATOTOBKE CTyAEHTa K Oyayuiei npodeccuoHalbHOU AEATelbHOCTH
B 00JIACTSIX: HAYYHO-HUCCIIEIOBATEIBCKOM, TEXHOIOTHYECKON 1 TIeIar OTMIeCKOM.

W3yueHne NaHHOM TUCHMIIIIMHBI CIYXKHUT MOJArOTOBKOM CTyneHTa K Oyayuiei mpodeccuoHaabHOU
NESITeTbHOCTH B 00JacTAX —  HAYYHO-HCCIICAOBATENIbCKOM W TMEAarorHuecKod  COTJIaCHO
npoeCCHOHATBHBIM CTAaHAAPTAM:

1. IIpodeccuonanbupiii crangapt 01.001 '"Ilexaror (mexaroruveckasi JesiTeJIbHOCTH B
chepe NOMIKOJIBHOr0, HAYAJBLHOIO O00IIEr0, OCHOBHOIO 00IIero, cpeaHero o001Iero
o0pa3oBaHusi) (BOCIIMTATE/b, YYUTEJb)'", YTBEPKICHHBIN NTPpUKa3oM MuHucTepcTBa Tpyaa
u conuanbHOM 3amuThl Poccuiickoit ®emepanmuu ot 18 oxTabps 2013r. N 544n
(3apeructpupoBan MuHuctepcTBoM toctunuini Poccuiickont ®@enepanmm 6 nexadbps 2013 r.,
peructpanroHHelii N 30550), ¢ ©3MeHEeHUsIMHU, BHECEHHBIMM NpUKa3aMu MHUHHCTEpCTBa Tpyaa
u couuambHOM 3ammThl Poccmiickoit ®enmeparuu ot 25xexadbps 2014 r. N 1115H
(3apeructpupoBan MunuctepctBoM toctuiu Poccuiickoit @enepauuu 19 ¢pespans 2015 r.,
peructpauronuelii N 36091) u or 5 asrycra 2016 1. N 422H (3apeructpupoBaH
MunucrepctBoMm roctuiu Poccutickoit @enepaunn 23 asrycra 2016 r., peructpanoHHbId N
43326),



2. Ipodeccnonanbublii cranaapt 01.003 «Ilexaror 10MoOJHUTEIHLHOTO 00pa3oBaHus aAeTeit
U B3POCJBIX», YTBEP)KICHHBIA IIPUKa30M MMUHHCTEpCTBA Tpyla U COLUAIBHOW 3allUThI
Poccutickoit @enepamuu ot 8 ceHTAOps 2015 1. Ne 6131 (3apeructpupoBad MUHUCTEPCTBOM
toctuninu Poccuiickoit @enepanmu 24 centsiops 2015 r., peructpannonasiii Ne 38994);

3. IIpodeccuonaabHblii CTaHAApT 26.006 «Cunenuaanct 1o pa3pabdorke
HAHOCTPYKTYPHMPOBAHHBIX KOMIIO3MLIMOHHBIX MATEPHATIOB», YTBEPKICHHBIH MPUKA30M
MuHHCcTEpCTBa TPyla U colnanbHOM 3amuTsl Poccuiickoit denepannu ot 8 ceHtsopst 2015 r.
No 6041 (3apeructpupoBan MunucrepcTBoM roctuiinu Poccuiickoit deneparuu 23 ceHTIOpS
2015 r., peructpaunoHHbiii Ne 38984).

4. 40.011 IIpogeccuonaabHblil cTaHAApT «CHenHAJNCT 10 HAYYHO-HUCCIEA0BATEIbCKUM U
ONBITHO-KOHCTPYKTOPCKUM pa3padoTKam», YTBEP)KICHHBIM MpukazoM MuHuUCTEpCTBa
Tpyna u coumanbHOW 3ammThl Poccuiickoit ®enepanmu ot 4 mapra 2014 1. No 121w
(3apeructpupoBan MuHHCTEpCTBOM tocTHIMU Poccuiickoit deneparuu 21 mapra 2014 1.,
peructpauroHHblil Ne 31692).

Heasimu  ocBoeHus  gucuuiuiuHbl — (Monymst) «KostowjgHas  XuMHs» B COOTBETCTBHUM €
npoheCCHOHATLHBIMU CTAHAAPTAMU SIBJISIOTCS:

— Cucrematuzanusi 3HaHUKH OO0YyYaroIIMXCS O OCHOBaM KOJUIOMJHO-AMCIIEPCHOIO COCTOSIHUSA
BEIIECTB, KOTOpBIE CIyXXaT TOATOTOBKE CTyIeHTa K Oynymedl npodeccnoHaabHON
NeSITeIbHOCTH B 00JIACTSIX: HAyYHO-UCCIIEI0BATEIbCKOM, TEXHOJIOIMUECKON U MearorHuecKou.

—  @OopMHpPOBaHUE CUCTEMHBIX 3HAHUU JUIsl IOHMMAHUS OCHOB HAyKH O KOJUIOMJIHBIX CHCTEMaxX U
UX MPAKTUYECKUX IPHIIOKECHUSIX.

— llonmyyeHue TeOpeTMYECKUX 3HAHMW M IPAKTUYECKUX HABBIKOB O METOJAX CHUHTE3a, U
UCCIIeI0BaHUAM (PU3MKO-XUMHUUECKUX CBOMCTB KOJIJIOUHBIX CUCTEM;

— Oobecrnieyuenrie NOHMMaHUA (yHIaMEHTAJIbHBIX MOHSITHUN, 3aKOHOB U 3aKOHOMEPHOCTEH XHMMUH,
UX POJb B IPOTEKAaHUH OMOJIOTUYECKUX TPOLIECCOB;

— @opmupoBaHue y 0O0ydaromIMXCSi YMEHMM M  HAaBBIKOB OCYIIECTBJIEHUS  y4eOHO-
MO3HABATENBbHOM U MPO(PECCUOHANBHOM NeATETbHOCTH.

3aga4yu AMCUMIIMHBI:

- I0Ka3aTh U OOBACHUTH CIEUU(PUKY KOJIIOMIHOTO COCTOSIHUSI BEILIECTBA; OCOOCHHOCTEH MOBEPXHOCTHBIX
SIBJICHUH U1 9TUX CUCTEM;

- O3HAKOMUTB CTYJIEHTOB C MOJIEISIMU U NTOAXOAAMHU, IPUHATHIMU ISl OIMCAHUS JUCIIEPCHBIX CUCTEM;

- 0003HAYNUTh COBPEMEHHBIE TEHACHLIMU B Pa3BUTHH TEOPETUYECKHUX MPEACTaBIECHUI, HOBBIX METOIOB
MTOJIYYEHUS Y UCCIIEIOBAHMS KOJUTOMAHO-UCIIEPCHBIX CUCTEM.

3. Mecro mucuumiannbl B crpykrype OIIOII 6akanaBpuara no Hanpasienuto 04.03.01
Xumus.

Hucuummna «KomouaHas XUMHS» OTHOCHTCS K YacTH, (QopMHUpyeMOH y4aCTHUKaMHU
oOpazoBarenbHbIX OTHOmeHu brnoka 1. Jducuuminueel (Moaynu) y4eOHOro IUIaHAa MOJATOTOBKH
6akanaBpoB 1o HanpasieHuo 04.03.01 Xumus, umeer unaekc B yueoHom riane b1.B.06.

Jns u3ydeHWs AMCUUIUIMHBI HEOOXOIUMBI 3HAHMS, YMEHUS U KOMIIETEHIIMM, IOJyYE€HHBIE
CTYJEHTaMM IIpU HU3Yy4EHHM KypcoB AucUMIUIMH «Heopranuueckas xumus», «AHAIUTHYECKAS XUMUA»,
«Opranuueckas XuMus», «dusndeckas xuMusa», «Maremaruka», «Hpopmatuka», «dusuka» yueOHOro
IUTaHa MOATOTOBKHU OakanaBpos 1o HampasieHuto 04.03.01 Xumust.

TpebGoBaHMsI K BXOJHBIM 3HAHUSM 00YyJarOMIMXCS:

Jns  ocBoeHMs  JTaHHOMW  JUCHMIUIMHBI ~ HEOOXOAMMO  BJaJieHHE  MpeABAPUTENbHBIMH
KOMIIETEeHIUSIMH, TPUOOPETEHHBIMU B PE3YJIbTAaTe OCBOEHMS IMPEIIIECTBYIOUIMX AUCIHUILIMH y4eOHOro
MJjIaHa MOATOTOBKU OakanaBpa mo HampasieHuio 04.03.01 Xumus («Heopranmueckas xumus» - YK-1,
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VK-2;: YK-4; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; [1K-1; «Ananutndeckas xumusa» - YK-1;
VK-2; YK-4; YK-8; OIIK-1; OIIK-2; OIIK-4; OIIK-6; I1IK-2; IIK-5; «Maremaruka» - YK-1; OIIK-3;
OIIK-5; OIIK-4; «Muadopmaruka» - YK-1, «®@uzukay - YK-1; OIIK-3; OIIK-4, «Opranuyeckas XuMus» -
VK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-2; I1K-4; [1K-5; OIIK-6; OIIK-3; OIIK-5, «®usnyeckas XUMUI»
- YK-1, VK-2, YK-4, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5, OIIK-6, I1K-5):

YK-1. CnocobeH ocylIecTBIATh NOUCK, KPUTHYECKUH aHaIW3 M CHUHTE3 MH(POPMALUH, NPUMEHATh
CHCTEMHBIN MOAXO]T AJIsl pEIICHHS TOCTABICHHBIX 33/1a4;

YK-2. CniocobeH orpenenars Kpyr 3ajad B paMKax IOCTAaBJICHHOHN LIEIU M BbIOMpAaTh ONTHMAlbHbIE
CIOCOOBl WX pELICHHs, HCXOAsS M3 JEHCTBYIOIIMX IPABOBBIX HOPM, HMEIOIIUXCS PECYpCOB U
OTpaHUYCHU;

YK-4. CniocoGeH OCyIIEeCTBIATh JAEIOBYI0 KOMMYHHMKALIMIO B YCTHOM M NMUCBMEHHOW (opmax Ha
rocyJapcTBEHHOM s3blke Poccuiickoil @enepanuu 1 ”HOCTpaHHOM(BIX) s3bIKe(aX);

YK-8. CnocobeH co3nmaBaTh W TMOANCPKHUBATH B IMOBCEIHEBHOW XHM3HH U B INMPO(ECCHOHAILHOU
NeSTeIbHOCTH O€30IacHble YCJIOBUS IKU3HENEATENBHOCTH [UIl COXPAHEHUS MPUPOJHOM Cpenbl,
o0ecrieYeHrsT YCTOMYMBOTO pa3BUTHS OOIIECTBa, B TOM 4YHCIE TPU Yyrpo3e M BO3HUKHOBEHHH
Ype3BbIUAHBIX CUTYAIMH U BOEHHBIX KOH(IUKTOB.

OIIK-1 CrocobeH aHanM3MpOBaTh U MHTEPIPETUPOBATH PE3YJIbTAThl XMMHUYECKHX SKCIEPUMEHTOB,
HaOII0ICHUH U U3MEPEHU;

OIIK-2 CnocobeH TpPOBOAUTH C COONIONEHHEM HOPM TEXHUKM O€30MaCHOCTH XUMHUYECKHUMA
HKCHEPUMEHT, BKIIOYasi CHUHTE3, aHalu3, U3Y4YECHUE CTPYKTYpbl M CBOMCTB BELIECTB W MaTepUasoB,
HCCIIEIOBAaHHE TIPOIIECCOB C MX YUaCTHUEM;

OIIK-3 Croco0GeH MpUMEHSITh PaCUETHO-TEOPETHUECKUE METOIBI ISl M3yUCHHUsI CBOWCTB BEIIECTB U
MIPOIIECCOB C UX YYACTHUEM C UCTIOIH30BAHNEM COBPEMEHHOMN BBIYMCIUTEIBHON TEXHUKH;

OIIK-4 CnoocobeH tulaHupoBaTh pPaOOTBl XHMMHUYECKOW HAIpaBICHHOCTH, 0OpabarhiBaTh W
MHTEPIPETHPOBATH MOyYSHHBIE PE3yIbTAThI C UCIOIB30BAHUEM TEOPETUUCCKUX 3HAHUN U TIPAKTHIECKUX
HaBBIKOB PELICHUsI MAaTEMaTHUECKUX U (PU3UUECKUX 3a]1a4;

OIIK-5 Cnoco0eH HCNONb30BaTh CYIIECTBYIOUIUE MPOTrPAaMMHBIE NMPOAYKTH U MH(GOPMALMOHHbIE
0a3bl JaHHBIX Ui peIIeHHs 33134 MpoPecCHOHATBHON AEATENBHOCTH C YYETOM OCHOBHBIX TPEOOBaHHIA
nH(pOPMAaIMOHHOH 0€301MacHOCTH;

OIIK-6 CrocoOeH TpeAcCTaBiIsITh Pe3ylbTaThl CBOEH pabOThI B yCTHOW M MUCHMEHHOW (opme B
COOTBETCTBUH C HOPMAaMU U MPpaBUJIaMH, IPUHATHIMH B TPO(ECCHOHATEHOM COOOIIECTRE;

IIK-1 CnocoOeH BbIOMpaTh M HMCHOJIb30BaTh TEXHUYECKUE CPEJICTBA U METOJbl MCIBITAHUM IS
peleHusl Uccael0BaTeNbCKUX 3a/1ad XUMHUECKOW HallPaBJICHHOCTH, TOCTABICHHBIX CHEIMaINCTOM Oosee
BBICOKOH KBATM(PUKAIIUH

IIK-2. Cnoco0eH OCyIEeCTBISATh KOHTPOJb KayecTBa ChIPbsS, KOMIIOHEHTOB U BBIIYCKaeMOH
MPOAYKIIUH XUMHUYECKOTO Ha3HAUEHUS, TPOBOIUTH MACTIOPTU3ALUIO TOBAPHOH MPOAYKIINU

IIK-5 CnocobeH HuCnoib30BaTh COBPEMEHHBIE 3KCIEPUMEHTAbHBIE METOMAbl Ul yCTAaHOBJICHMS
CTPYKTYPBI M UCCIIEIOBAHUS PEAKIIHOHHON CIIOCOOHOCTH BEIIECTB MOJI PYKOBOJCTBOM CIIEIHAINCTA OoJiee
BBICOKOM KBaJTU(UKAIIH.

Jl1st OCBOGHUS TAaHHOW Y4eOHOW TUCIUIUTMHBI CTYICHT JOJDKEH:

3HaTh:
- OHATHS M 3aKOHBI O0IIEH XUMHUM;
- IOHATHUS U 3aKOHBI XUMHH, U3ydaeMble B KypcaX HEOPraHMUECKOW, OpraHMueCcKol U PU3NUECKON XUMUH;
- KJIacChl OPTaHUYECKUX W HEOPTaHWYECKHUX COCAMHEHWH, METOJIBI UX TOIYYEHHUS U XUMHUYECKUE
CBOMCTBA;
- 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHUYECKUX BEIIECTB.

Ymers:
- TIOJTb30BAThCs 0a30W JAHHBIX 10 TEPMOJMHAMUYECKUM, CTPYKTYPHBIM U (PU3NYECKHM CBOWCTBAM
BEIIIECTB MPH BBHIIIOJHEHUU PACUETHBIX 3a]1a4;
- OLICHUBATh BO3MOKHOCTb MPOTEKAHUS XUMUYECKON pEaKI1H.



Baaners:

- METOJaMH MPOCTEHUIINX XUMHYECKHX PACUETOB C HMCIIOJIB30BAaHMEM Pa3IMYHBIX CIIOCOOOB BBIPAKCHHS
KOHIIEHTPALlUX PacTBOPA, KOHCTAHT XMMHUYECKOTO PABHOBECHUS U CKOPOCTH XUMHUYECKON PEaKLUU;
- OCHOBHBIMH CITI0COOaMU MPOBEICHHS U ONHCAHUS XUMHUYECKOT'O IKCTIEPUMEHTA.

JlaHHas JMCUMIUIMHA KMMEET JIOTMYECKYH) M COJEpKATEIbHO-METOAUYECKYI0 B3aUMOCBA3b C
MOCTEeIYIOIUMH  JAUCHUIUIMHAMA M TIPAaKTUKH y4eOHOro TiaHa, JUIsi KOTOPHIX OCBOEHHE JaHHOU
JUCIHUILTMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIONIee, a UMEHHO:

Opranuueckasi XUMHs

BBICOKOMOIIEKYIIIPHBIE COEIMHEHUS

XUMUYECKask TEXHOJIOTHS

XuMuyeckoe MoIU(pUIIMPOBAHKE TOBEPXHOCTH

[lpakTika 1O TMONyYEHUIO MNPO(ECCHOHAIBHBIX YMEHUH W ombiTa NpodeCcCHOHATHLHON
nesTeabHOCTH (B T. 4. [lenarornueckasi mpakTHKA).



[Ipu oCBOCHHUHU TAHHOM AUCIUILIMHBI 00YYAOIIUHACI CMOXKET MPOJICMOHCTPUPOBATh (YACTHYHO)
cnenyrome 0606meHHbie TpynoBbie GyHKuu (OTD) u Tpynoseie pyHkuu (TD):

Konx m HanuMeHoBaHune

Oo6o0mennas Tpynosas ¢pynknus (OTD)

TpynoBas ¢pynknus (TD)

npodeccuoHaIbLHOIO
cTaHaapTa
Ob6aactb npodeccuoHanbHOI AesitesibHOcTH: 01 O6pa3oBanue u HayKa
Tun 3axa4 npodeccHoHATbHOM 1eATeIbHOCTH: MeIarornyeckKuii
01.001 ITegaror Kon | HammenoBanne OT® | YpoBeHb Hanmenosaunne TD Kon
(memaroruueckast kBasA(uKa
TIESATEIIBHOCTE B chepe -OUHU
IIOIIKOIBHOTO, A | Ilemarornueckas 6 OO1enenarornyeckas A/01.6
HaYaJIbHOTO 00IIero, JIESATEeIHHOCTD 110 ¢dyukims. O0yueHue
OCHOBHOTO OOIIIETO, MPOSKTHUPOBAHHUIO U
cpemHero oomero peanuzanuu
o0pa3zoBaHus 00pa3oBaTeIbHOTO BocnurarenpHas A/02.6
(BocmuTaTEND, mporiecca B JIESATEIILHOCTD
YUUTEIb). 00pa3zoBaTeIbHbIX
HawnmenoBanue Buaa OpraHU3aInsgX
npodecCHOHATBHON JIOIIKOJIBHOT O, PasBuBaromias A/03.6
JeSITEITBHOCTH: HAYaIBHOrO O0IIETro, JIESITeIbHOCTh
JouikonsHoe OCHOBHOTO OOIIIETO,
o0pazoBaHue CpeaHero oduiero
Hagansnoe obmiee o0pa3oBaHUS
oOpa3oBaHme B | Ilemaroruueckas 6 Ilegaroruyeckas B/03.6
OcHoBHOe o01Iee JEeSITEIBbHOCTD 10 JEATECIBbHOCTD I10
oOpa3oBaHue MPOEKTHUPOBAHUIO U pealin3anuy IporpamMmm
Cpennee obiiee peanu3aiyu OCHOBHBIX OCHOBHOTO U CPEJTHETO
oOpa3oBaHHe 0011e00pa3oBaTeNbHBIX o01mrero oopazoBaHUs
mporpaMm
01.003 A | llpenogasanue 1o 6 Opranuzanus A/01.6
IpodeccnonanbHbIN JIOTTOJTHUTETbHBIM JEATSIIbHOCTH YUAIIIUXCS,
crangaptr  «Ilemaror 001eo0pazoBaTeIbHbIM HanpaBJICHHON Ha
JOTIOJTHUTEIBHOTO mporpaMMam OCBOCHHE JIOTIOJIHUTEIbHOH
oOpa3oBaHuA JIeTei 1 00111600pPa30BaTENBHON
B3POCIIBIX). POTPAMMBI
HaumeHnoBanme Buga 6 [legarornveckuii KOHTPOIb A/04.6
npodeccHoHaNTEHON 1 OI[CHKA OCBOCHUS
JIeSITEIIBHOCTH: JIOTIOTHUTETbHON
ITenaroruueckas 0011e006pa3oBaTeILHOM
JICSITEIIbHOCTh B MIPOTPAMMBI
JIOTIOJIHUTEIIBHOM
o0pa3oBaHUM JICTCH U
B3POCITBIX
26 XuMH4YeCcKoe, XHMUKO-TEXHOJIOTHYECKOe TPON3BOICTBO
Tun 3aaa4 npogecCHOHAILHOM 1eSITETLHOCTH: TEXHOJIOTHYECKMii
26.006 A | JlaGopartopHoO - 6 AHanm3 chIpb, A/02.6
[Ipodeccnonanbhpiit AHAJIMTHYECKOE MaTepraioB Ha
CTaHIapT COIPOBOXK/ICHHE COOTBETCTBHE
«CrienuanmcT mno pa3paboTKu CTaHJapTaM U
paspaboTke HAHOCTPYKTYPHUPOBAHHBIX TEXHUYECKUM YCIOBHSM,
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

HAaHOCTPYKTYpHUPOBaH KOMITO3UIIHOHHBIX WCTIOJIb3YEMbIM B
HBIX MaTepHaIoB MPOU3BO/ICTBE, U
KOMITO3UIIMOHHBIX o0OpaboTka
MaTEepHAaIOBy. IKCIEPUMEHTATIBLHbBIX
Haumenosanue Buna pe3ysIbTaToB
npodeccuoHaIbHON B | Hayuno-texuuueckas 6 CocraBnenue B/06.6
JeSITENIbHOCTH: pa3paboTka u AQHAJIUTHYECKUX 0030POB,
[Ipon3BOACTBO HOBBIX METOAMYECKOE HAYYHBIX OTYETOB,
HaHOCTPYKTYpPUPOBAH COIIPOBOYK/ICHUE B 00JIACTH myOJIMKaIus pe3yabTaToB
HBIX co3JaHus WCCIIETOBAHNAN
KOMITO3UIIMOHHBIX HAHOCTPYKTYPHUPOBAHHBIX
MaTepHajoB KOMITO3HITHOHHBIX
MaTepHajIoB
40 CkBo3HbIe BU/IBI TPodeccHOHAIbHOI 1esiTeJIbHOCTH
Tun 3aga4 npodeccHoHaTbHOM 1eATeJIbHOCTH: HAYYHO-UCC/Ie0BATEIbCKUH
40.011 A | TlpoBeneHue Hay4HO- 5 OcyriecTBiicHHE A/01.5
[MpodeccnonanbHbIi HCCIEA0BATENBCKUX U IpoBeneHHs paboT 1Mo
CTaHOapT OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHATTU3Y
«Criequanuct 1o Pa3paboTOK MO OTAETHHBIM HAYYHO-TEXHUYECKOU
Hay4HO- paszaenaM TeMbl uHpOpMaLUH U
HCCIIEI0BATEIbCKUM H pe3yIbTaToOB
OIBITHO- HCCIEIOBAaHUM
KOHCTPYKTOPCKUM OcyIecTBIIeHNE A/02.5
pa3paboTKam». BBITIOJTHEHHUS
9KCIIEPUMEHTOB U

HaumenoBanue Buia odopmIiieHus
npodeccuoHaIbHON pe3ynbTaTOB
NeSITeNbHOCTH: UCCIIEIOBAaHUH 1
[IpoBenenue Hay4HO- pa3paboTok
HCCIIEIOBATEIbCKUX H
OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

4. TpeOoBaHusl K pe3y/JbTaTaM OCBOEHMS IMCHUILIMHBI (KOMIETEHUHH 00y4aromerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS AUCIHUIIMHBI)

HucuurumHa «KonmougHas XUMHS» OTHOCHUTCS K BapuaTHBHOM wactu (YacTb, Qopmupyemas
y4yacTHUKaMu 00pazoBaTelnbHBIX OTHOIIEeHWH) broka 1. Jucnumumebel (MOmyiw) y4eOHOTO IIIaHa
noJroToBKH OakanaBpoB 1o HanpasieHuto 04.03.01 Xumus, umeer unaekc B yuebHom miane 51.B.06.

B pe3ynbraTe 0CBOSHHS JUCIUATUTMHBI 00yJarOIIUIACS TOJHKEH:

Ipodeccnonanbubie komnerenunu (IK):

CriocobeH HMCToNb30BaTh 3HAHUSA O CTPOSHUHW BEIIECTBA, MPHUPOJE XMUMHUYECKOW CBSI3U W CBOMCTBAX
pPa3IMYHBIX KJIACCOB XUMHUYECKHX 3JIEMEHTOB, BEIIECTB M MaTEpPHAJIOB [jIsi NMOHUMaHUs MEXaHu3Ma
XUMHUYECCKUX peaKuHﬁ, MPOUCXOAAIINX B TCXHOJIOTMYCCKHUX IMPOHECCAX W OKPYKAIOIIEM MHPE, a TAKKEC
€CTECTBEHHOHAYYHBIC 3HAHUS JIJIs pEIIeHUs 3a/1a4 podeccnonanbHoi nestenpHoct (ITK-1).



Koapr

CopeprkaHne KOMITETEHITHI

KOMITETCHITUHA
IIK-1 CnocoOeH HCIOIb30BaTh 3HAHHWS O CTPOCHHM BEIIECTBA, MPUPOJAEC XHUMHYECCKOM
CBSI3M W CBOMCTBaX pAa3JIMYHBIX KJIACCOB XUMHUUYECKHX DJIEMEHTOB, BEUIECTB U
MAaTEepUAJIOB ISl IOHMMAaHUS MEXaHM3Ma XMMHUUYECKUX PEaKUUid, IPOUCXOIAIINX B
TEXHOJIOTUYECKUX TIPOLECCAX U OKPYKAIOLIEM MUPE, a TAKKE €CTECTBEHHOHAYYHbIE
3HAHUS JUIsl PEIICHUS 33]1a4 MPO(ecCHOHALHOM e TEIbHOCTH
IK-2 CrocoOeH TPHUMEHSTh COBPEMCHHYIO allaparypy MpH TPOBEACHHH HAYYHBIX

HCCJIG,I[OBaHPlﬁ, a TaKXKE€ COBPEMEHHBIC TCOPETUUYCCKUE NIPEACTABIICHUA XUMHYSCKOM
HAYKHU IJId aHAJIM3a SKCIICPUMCHTAJIBHBIX JaHHBIX

Koa u HauMeHOBaHHE HHIUKATOPA TOCTHKeHHs TPOdecCHOHAILHO KOMITeTeHIINH
B3auMocBsI3p  MIIaHUPYEMBIX PE3yNbTaTOB OOYYEHUsS MO JIUCHUIUIMHE C  (OpMUpPYEMBIMU
komnerennusamu OITOIT:

Kogsr [TnanupyemMsbie pe3ybTaThl 00y4eHHs, COOTBETCTBYIOIINE HOPMUPYEMBIM KOMITETESHIIHSIM
KOMITETEHIINH OIIOIT
OIIOII
3HaTh YMeTh Bnanets
mK-1 (dbyHAaMeHTaJIbHbIC HOHSITHSA,| HCIIOIB30BATh MEPBUYHYIO | TPAKTUYECKAMHU HaBBIKAMU
TEPMUHOJIOTHIO KOJUJIOWAHOWM| MHPOPMAIMIO TIONYyYeHHUS | | UCCIEIOBAHUS
XUMUY; KJIacCU(HUKALNIO, | HCCIIEIOBAHUS AcC IS | KOJUTOMTHBIX CTPYKTYP
MOJlyYeHWe W CBOWCTBA| OIMpEeeIeHus OCHOBHBIX
nucnepcHbIx cucteM (LC); ocoOeHHoCTeH CTpPOEHUS
--CBOMCTBaA OTJIENBHBIX | KOJUIOUIHBIX BEIIECTB
KJIACCOB KOJUIOMJHBIX CHCTEM
Y BBICOKOMOJIEKYJISPHBIX
BEIIECTB
nK-2 CyTb  OCHOBHBIX  METOJIOH ONEPHPOBATH BaXHEHIITNMHY | KOMITJIEKCOM

(U3UKO-XUMHUYECKOTO MOHATUSAMU KOJUTOMTHOH | MCCIIe10BATEIbCKUX U

aHanu3a JIC ¥ KOJIIOWAHBIX | XUMHUH AHAJIMTUYECKUX  METOJNIOB

pacTBOpOB aHanu3a JUCTIEPCHBIX
CUCTEM

IIK-1.1. Mcnonp3yeT 3HaHMS O CTPOCHUH BEIIECTBA, IPUPOJE XUMHUIECKON CBSA3M U CBOMCTBAX PAa3IMYHBIX KJIACCOB
XUMHUYECKUX DJJIEMEHTOB, BEIIECTB M MaTepHalioB i1 TOHUMAaHHA MEXaHM3Ma XHMHYECKUX pEaklui,
MPOUCXOSIINX B TEXHOJIOTMUECKUX ITPOLIECCAX U OKPYKAIOIIEM MUPE;
MK-1.2. TIporHo3upyet cBOHCTBa XUMHUYECKHX COCIMHEHHI W MaTepUaNOB HA OCHOBE JaHHBIX 00 WX CBOWCTBax U
XUMUYECKOM CTPOCHUY;
IIK-1.3. MU cmonb3yeT COBpPEMEHHBIE TEOPETHUYECKHE TPEACTABICHUS XUMUYECKOW HAyKd H
€CTECTBEHHOHAYYHbIC 3HAHHS B CBOEH MPO(eCCHOHATBFHON IS TEIIbHOCTH.

B pe3ynbpTaTe 0OCBOCHHS TUCITUTLUIMHBI 00YYarOIIUNACS JOKEH:

3HaTD:

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

OCHOBHBIEC 3aKOHOMEPHOCTH MOBEPXHOCTHBIX SIBJICHUH TeTeporeHHbix cuctem (I1K-1);
OCHOBBI (PYHAAMEHTAITBHBIX PA3/IEIOB XUMHUH, TIPEK/IE BCETO XUMHUHU TUCTIEPCHBIX CUCTEM;
TEOPHH CTPOCHUS JABOMHHOTO 3ekTprudeckoro cios (J19C) komtonnnsix yactuir (ITK-1);
OCHOBBI YCTOWYMBOCTH W CTA0MIM3AINH KOJUTOUAHBIX pacTBopos (I1K-1);



Ymers:

® JCIIOJIB30BATh OCHOBHBIE 3aKOHBI U MOJIOKEHUS KOJIJIOUTHOM XUMUH JIUIsl IOHUMaHUSI MEXaHU3Ma
peakiuii, MPOUCXOISIIUX B TEXHOJIOTHYECKUX ITpolieccax u okpyxkatorieM mupe (ITK-1);

® [IPOTHO3UPOBATH CBOMCTBA AMCIIEPCHBIX CUCTEM M, COOTBETCTBEHHO, UCIIOJIb30BaTh MaTepUasbl Ha
UX OCHOBE, UMesi TaHHbIe 00 ux cBoiictBax (I1K-1);

® [PUMEHATH TEOPETUYECKUE 3HAHUS JIJIsl pelIeHHUs KOHKPETHbIX 3a1a4 B xumun ([1K-1);

® ONepupoBaThb OCHOBHBIMHM TMOHSATHSMH — JUCIEpCHAss CHCTEMa, KOJUIOMJHBIE pPacTBOPHI,
MMOBEPXHOCTHBIE SIBJICHMS, KOJUIOMHAS YacTUIA, MUIIEIIA, arperaTuBHAas U TepMOJIMHAMUYecKas
YCTOMYHMBOCTH, A3€Ta-MIOTCHIINA, dIeKTpodopes, anekrpoocmoc (ITK-1);

e HaOIIOAaTh, AHATU3UPOBATh M OOBSICHATH JaHHbIC HAOIIOJEHHS B XOJ€ JIAOOPATOPHBIX 3aHATHIA,
CTpPOUTH W 00pabaThiBaTh rpadMKu 3aBUCUMOCTEH Ha OCHOBE MOJyueHHbIX naHHbiX ([TK-1);

e OOBICHATH, KaKME€ CBOMCTBA M OCOOCHHOCTH TPHUCYIIM OTAEIBHBIX KiIaccaM KOJUIOWHBIX
cucreM (IIAB), MukporereporeHHbIM cCHUCTEMaM (3MYJIbCHM, CYCIIEH3HM, II€HbI, IOPOLIKH,
aspozonn) (I1K-1);

® ICIIOJIb30BAaTh METOJABI OE30MacHOr0 OOpalleHUs] ¢ XMMHUYECKUMHU MaTepuajaMHi M BEIIeCTBaMU
(I1K-1);

® CaMOCTOSITENIBHO paboTaTh ¢ y4yeOHOH, Hay4yHOH M CHPAaBOYHON JTUTEPATypoOll MO XMMHUYECKUM
qucuuruimHaM (ITK-1).

Baaners:

® HaBBIKAMU HCIIOJIB30BaHUS (DYHIAMEHTAJIbHBIX XMMHUYECKHX 3aKOHOB M €CTECTBEHHOHAYYHBIX
3HaHUI B MpOIEcCce BBIMOJIHEHHSI HAYYHOTO MCCIECIOBAHNUS, a TAK)KE B CBOCH MPOQecCHOHATHHON
nesrenpaoctr (ITK-1);

e ocHOBamH XuMHH KojutouHbIx cucteM (I1K-1);

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

e MeTOAaMU NoJy4eHHs JUO(OOHBIX 30siel  (JMCHEepPrallMOHHBIMU, KOHJEHCALIMOHHBIMU U
TIeTITU3AIUH );

® METOJaMHU OIpPENETCHUs] MOJIEKYISPHO-KMHETHUYECKUX M ONTHYECKUX CBOMCTB JUCHEPCHBIX
CHCTEM.

IK-2. CiocoGeH MpUMEHSATh COBPEMEHHYIO ammapaTypy NpW IpPOBEIEHUH HAYYHBIX HCCIECIOBAHUH, a
TaKK€ COBPEMEHHBIE  TEOPETHMYECKHE  NPEICTaBICHHS  XUMHYECKOM  HAykKM Ul aHaiusa
AKCIIEPUMEHTAIbHBIX JIaHHBIX;
ITIK-2.1. Bnayneer coBpeMeHHbBIMH METOJAMU UCCIIEI0OBaHHUSI XMMUYECKUX COETMHEHUI 1 MaTepHalloB;
MK-2.2. AHamm3upyeT W HHTEPIPETUPYET pe3yJIbTaThl XHMHUYECKOTO OJKCIIEPHMEHTa Ha OCHOBE
COBPEMEHHBIX TEOPETUUECKUX MPEICTABICHUN XUMUYECKOU HAyKN
B pesynbpTaTe 0CBOCHUS TUCIUILIMHBI 00y4atomUniCcs JOKEH:
3HaTh!
TEOPETHUYECKHE OCHOBBI COBPEMEHHBIX METOJOB HCCIEIOBAHHUS JMUCIEPCHBIX CUCTEM W
MHTEpIIpETaIry MoJy4eHHbIX pe3ynbTatoB ([1K-2);
OCHOBHbBIE MUCTOYHHUKHU U METOJbl MOMCKA HAYYHOM MHQPOpMALMU MO XUMHUU JUCIEPCHBIX,
koyutonaHbIxX cuctem (I1K-2);
Ymersb:
aHAJIM3MPOBaTh M HMHTEPIPETUPOBATH PE3YJIBTAThl XUMUYECKOTO OKCIEPUMEHTA IOIYYEHUS
KOJUIOM/IHBIX PAacTBOPOB, omnpejeneHus nopepxHoctHoro HaTsbkeHus 1 KKM s [TAB, Ha ocHoBe
COBPEMEHHBIX TEOPETUUECKHX MpeCcTaBiIeHui xummueckoit Hayku (I1K-2);
Baanern:
HaBBIKAMU HCIIOJIb30BaHUS 0a30BBIX 3HAHUHN KOJUIOMJIHOW XUMHUHU U (PU3UKO-XMMHUYECKHX METO/I0B
[P UHTEPIPETALNH MMOTydeHHBIX pe3yapTatoB (ITK-2).
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Hucuunnuna «KoiiouaHas XUMHsA» SBISETCS OCHOBOM Ui H3YyYEHMsI €CTECTBEHHOHAYUYHBIX
mucuuiuinH: «CTpoeHHe BelecTBa», «XUMHUYECKOe MOAU(DUIMPOBAHHE MOBEPXHOCTH», «XUMHUYECKas
TEXHOJIOTUS», «BBICOKOMOJIEKYISIPHBIE COEMHEHUS».

[Tpu npoBeieHN y4eOHBIX 3aHATHH 00ECHEYMBACTCS PAa3BUTHE Y 00YYAIOIINXCSl HABBIKOB KOMaHIHON
paboThl, MEXIMYHOCTHOW KOMMYHHUKALUH, NPHHATUS PEUICHHH, JIUACPCKUX KadecTB. Mcmomb3yercs
NPOBE/ICHHE HMHTEPAKTHBHBIX JICKLU, TPYIIOBBIX IHCKYCCHH, POJICBBIX HUIP, MaTepHabl Ha OCHOBE
PE3YIbTATOB HAYYHBIX HCCJIGIIOBaHHﬁ, B TOM 4YHCIC C VY4YCTOM PCruOHaJIbHBIX 0CO0OEHHOCTEN
npoheCCHOHATBHOMN IEATEILHOCTH BBITYCKHUKOB M MOTPEOHOCTEH paboToaaTeneu.

OO1mM cpecTBOM KOHTPOJIS SIBISIETCS BBEJCHHAS B YHHBEPCHTETE OaNIbHO-PEUTHHIOBAs cHCTEMa
OLIEHKHU yCIIEBA€MOCTH CTYJEHTOB HaIlpaBlieHHs OaKajaBpHara.
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5. Coaepxanue M y4eOHO-MeTOANYECKAA KAPTA AUCUMILIHHbBI

5 cemecTp Tabmuma 5.1
KommuectBo Jluteparypa
AynuropHble CamocrosTenpHas paboTa GaIIOR [...]
Howmep HaumeHoBanue TeM (BOmpocos), 3aHATH, YaChl CTYJEHTOB
HEIenu U3Yy4aeMBIX 110 JAHHON AUCLUILTHHE Popmbt KOHTPOIT
Max
JTIeK 120 Conepxanue Yacsr Mun c
Ipeamer w 3amaun Hayku «KOJUIOMIHAS XHAMUSI». Anresus u kore3usi. CMauvBaHue U PaGota ¢ yueOHOi [1]-[6];
TepmonuHamuka IIOBEPXHOCTHOI'O crost. pacrekanue. PaBHOBecue ¢a3 mpu JIUTEPaTypOH. [10]
1 [loBepxHocTHast osHeprusi [m66ca. IloBepxHOCTHOE 2 4 HCKPHUBIIEHHOW IOBEPXHOCTHU pa3jena. 1 Bompocsr k 13 2
HaTsDKEHHe. 3aBUCHMOCTh SHEPIreTHUECKUX HapaMeTpoB OCHOBHBIE METOBI U3MEPEHHUS pyOexHOi '
MIOBEPXHOCTH OT TEMITEPaTyphl. MOBEPXHOCTHOTO HATSDKEHUSI )KUIKOCTEH 1 KOHTPOJIBHOI
TOBEpXHOCTHO YHEPTUH TBEPIBIX TEIL.
TepMoauHaMUKa MHOTOKOMIIOHEHTHBIX CHCTEM C Mertox Pebunpepa it n3mepeHus PaGota c yueOHOi [1]-[71;
y4eToM MOBEpXHOCTH paszmena ¢a3. AxcopOrus Ha HOBEPXHOCTHOT'O HATSKCHUS XKUIKOCTEH U JIMTEPATypOH. [8]
2 rpaHuue paszgena k-xK, ok-TI. IloBepxHocTHas 2 3 MOBEPXHOCTHON 3HEPIUU TBEP/BIX TEl. 1 Bomnpocs! k 1,3 2
aKTUBHOCTb. Kanmmisprocts. Pois kanmiispHbIX pyOexHOi
SIBJICHU B OMOJIOTHYECKUX CHCTEMaX. KOHTPOJIBHO#
MoHOMOJIeKyIsIpHBIE MEXaHHU3MBI azcopouum. MounekynsipHast afcopOIHs U3 pacTBOPOB, Pabora ¢ yueGHoi [1-71;
YpaBHeHue uzotepMsl afgcopbuuu ['nboca. YpaBHEHHUE U30TEPMbl MOHOMOJICKYIIPHOI JIUTEPaTypoil. [11-13]
3 2 4 ancop6unu (JIsHrMmropa), npaBuiio 1 Bompocsr K 15 2
Pebunpepa. pyOexHOI
KOHTPOJIbHOM
AncopOuus Ha TpaHUIIE pa3ena TB-T, TB-XK. Y paBHEHHE Ancop6uus 3mekTponuToB. CopOLIMOHHEIE Bonpocet K [1-7];
n3otepMel  agcopbmum  JI3HrMiopa.  AnxcopOmust METO/IBI yIAICHNSI TOKCHYECKHUX BEIIECTB pyOexHO [12]
4 CHJIBHBIX  JJIEKTPONUTOB,  HOHHUTHL.  CyIIHOCTDH 2 3 U3 OpraHu3Ma. 1 KOHTPOJBHOM. 15 3
xpomarorpaduu. CamocrosiTenpHast
pabota
Kommonpmnass xummsa. Ilpupoma, xmaccudukanms, DIeKTPOKNHETHIECKHE SIBIICHUSL. Pabora ¢ yue6HOI [1-71;
METO/IBI HOJTYYeHHS JIMCTICPCHBIX CHCTEM. Ctpoenne Muueul B ruapodOOHBIX JIUTEPaTypOil. [11]
5 MonekynspHo-KUHEeTHYECKHE cBoiicTBa. BpoyHOBCkoe 2 3 KOJUIOUIIHBIX CHCTEMaX. 1 Bompocsl K 13 2
nswxenne. Anddysus. pyOexHOi
KOHTPOJILHOM
Ocmoc.  Cemumentamusa.  OmnTudeckne — CBOMCTBa Koarynanus mmo(oOHBIX 3011ei [TuceMeHHBIH TecT. [1-7];
6 JIUCTIEPCHBIX CUCTEM. 2 3 3JIEKTPOJIMTaMU. BnusHue TeMneparypsl u 1 Bomnpocs! k 13 3 [10]
r1y60KOTr0 JManu3a. Kunernxa pyOexHOi '
KoaryJsiiyu. KOHTPOJIbHOU
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CrpoeHHe U 3IeKTPUUECKUH 3apsi KOJIOHTHBIX

YcroitunBocTh TMO(GOOHBIX KOJUIOHIOB C

Pabota ¢ yueOHol

[1-71;

YaCTHII. WOHHBIMH  aJCOPOIMOHHBIMU  CJIOSIMH, JIUTEPaTypou. [12, 13]
7 MOJIEKYJIIPHBIMU a/ICOPOIMOHHBIMH Bomnpocet K 15 3
CIIOSIMH. pyOexHOIT
KOHTPOJIbHOU
VYCTOWYMBOCTP U KOAryJsLUsl AMCIEPCHBIX CHUCTEM. 3ammTHOE ~ JAEHCTBHE  MOBEPXHOCTHO- PaGota c [1-9];
Bunsr  ycroifumBoctu.  dakTopsl  yCTOHYUBOCTH. aKkTHBHBIX Bemects, BMC. DOmynbcuu, ux y4eOHBIMI [13]
8 Koarymnsiuuu 3omeil a5eKTpoauTaMu. KJIaCCU(HKAIIHS, METOJIBI OTyYCHUS. MOJICIIIMH. 13 3
Bomnpocsl K !
pyOexHOI
KOHTPOJIbHOM
9 MEPBASI PYBEXKHASI ATTECTAIIUA (KOMITBIOTEPHBIN TECT) 11 20
Kunetnka  KoarymsfmMud  OWCIEPCHBIX  CHCTEM. HanmonexynspHast CTpyKTypa HOIUMEpPOB. Pabora ¢ yuebnoit [1-7];
leneobOpazoBanue. Kommoumnas 3amura. Teopun T'ubkocTh MakpoMoOIIeKyII. JUTEPATYpPOil. [10-13]
10 KOaryJisIiiuy. Bonpocet K 1,3 2
pyOexHOI
KOHTPOJIbHOU
Knaccer mucriepcHBIX crHCTEM. A3PO30IIH, CYCIIEH3UH, ArperatHsie, pazoBble, HU3NIECKHIE PaGora c [1-7],
9MYJIBCUH, NX CBOMCTBA. COCTOSIHUSI TIOIMMEPOB. PenakcaronHbie y4eOHBIMU [13]
11 nporeccs B nonmmMepax. [Tonstue o MOJIEISIMH. 13 5
MEXaHOXHUMHUH MOJIUMEPOB. Bompocsr K '
TepMorpaBUMeTpHUUECKUH aHAIN3. pyOexHOI
KOHTPOJIBHO
JInoduneHbIe QHCIIEPCHBIC CHUCTEMBI, O0Opa30BaHHBIC JlucriepCHOHHBIE U HETUCTICPCHOHHbIE Pabota ¢ yueOHoOMI [1-9];
MHLIE/UI000Pa3yIOIMMH TTOBEPXHOCTHO - AKTUBHBIMH B3aMMOJICHCTBUSI B MOJSIPHBIX U JIUTEPaTypOi. [14]
12 BemiecrBamu (MITAB). HenoyisApHbIX (a3ax. Koncranrta ["amakepa. Bompocet K 15 2
IToBepxHOCTB pazfena MEXIy pyOexHOI
KOH/ICHCHPOBaHHBIMHU (hazamu. KOHTPOJBHOI
[Moustre 0 BMC, knaccudukanuii. Coiictea BMC. Pabora aaresuu, ee cBs3b ¢ CamocTosiTenbHas [1-7];
XapaKTepPUCTUKAMU MEKMOJIEKYIISIPHOTO pabota. Bompocsr [8-12]
13 B3anMozeiicTBus. Clo)XHasi KOHCTaHTa K pyOexHOi 15 3
I'amakepa. [IpaBuno AHTOHOBA; YCIOBUS KOHTPOJIBHOH

€ro NpUMCHCHUSA.
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MornekynsipHble  KOJUIOWAHBIE CHCTEMBI (PacTBOPHI

3aBUCHUMOCThD JaBJICHHS HAaCBILICHHOTI'O

Pabota ¢ yueOHol

[1-71;

BMC). Habyxanue u pactBoperne BMC. JInotponHsie rapa OT KpUBU3HBI IOBEPXHOCTH JITEpaTypoil. [9, 11]
PpsALBI HOHOB. skuaKoct. 3akoH TomcoHa (KensBuHa). Bompocsl K
Kanmnnspras kongencarnys. Biusaue pyOexHOIT
14 2 3 JMCIEPCHOCTH Ha PaCTBOPHMOCTD 1 KOHTPOJBHOI 1,3 2
TBEpABIX YacTuIl (3akoH [ 'nbOca-
OctBanpaa-Opeitaamxa). [Iponeccs
N30TEPMUYECKOM IIEPErOHKH B
JIMCIEPCHBIX CHCTEMaX.
Bsi3kocTh 1 ocMoTHYECKHE CBOMcTBa pacTBopoB BMC. HanmonexkyisipHast CTpyKTypa Pabora c [1-71;
OrpaHn4eHHas pacTBOPUMOCTh. DpaKIHOHUPOBAHHE. KPHCTAJUTMYECKUX BEICOKOMOJIEKYIISIPHBIX y4eOHBIMU [8, 10, 12]
coenunaeHnil. CTpyKTypHas MOJEISMH.
15 2 3 HEOIHOPOJHOCTH BEICOKOMOJIEKYISIPHBIX 2 Bormpocst K 13 3
coequHeHni. CTpOeHHE KPUCTAIIUTOB, pyOexHOit
Jamernel, MOHOKPHCTAIIOB, CheponToB, KOHTPOJBHOI
¢ubpmI.
MembOpaHHOE paBHOBecHE JlonHaHa. TepMoarHAMUKa MHIIEILIO00pa30BaAHMS: Pabora ¢ yueOHOU [1-7];
[onmameKTpoNuTHL. TerutoBblie 3G (eKTrI, SHTpONHMiTHAS JTUTEPATYpPOil. [10, 11]
npupoxa mumemuiodpazosanus [1AB B Bonpocst K
16 2 3 BOJHBIX pacTBopax. Jmarpamma ¢a3oBbIx 1 pyOexHOi 1,3 3
cocrosiuuit; Touka Kpadra. Biausaue KOHTPOJILHOM
koHUeHTpauuu [TAB Ha cTpoeHue munesni.
JKuKokpucTalumuecknue CUCTEMBL.
YcroitunBocts pactBopoB BMC u ee HapymieHue. Kunernka xoarymsmun. Teopus ObIcTpoit Pabora ¢ yueOHOU [1-7];
3actyaHeBaHue. TUKCOTPONHUS M CHHEPE3HC. koarysauuy (CMOITyXOBCKHUIA). JIUTEPaTypoil. [10, 12, 13]
17 4 4 AHTaroHusM 1 CUHEPTU3M B IeHCTBUH 2 Bompocet K 15 3
AIIEKTPOIMTOB Ha MPOLECC KOATyJIISIHH. pyOexHOI '
OnoKyIAIHS, TeTePOKOATYISIHS, KOHTPOJBHOI
aaryssus (ONpeReNIeHus, IPUMEPEI).
18 BTOPASI PYBEXKHASI ATTECTALIMS (KOMITBIOTEPHBIN TECT) 11 20
Hroro 36 54 18 22 40
*Mpumeuanus

— Bce Buibl yueOHOM pabOThI MOTYT IPOBOJIUTHCS TUCTAHIIMOHHO HA OCHOBAHUY JIOKAJTHHBIX HOPMATHUBHBIX aKTOB.
— B mensx peanuzaiuu MHIUBUAYAIBHOTO MOAX0/a K OOYYEHHIO CTYJICHTOB, OCYIIECTBIISIOMINX YICOHBIH MPOIECC 10 MHAWBUAYAIbHONH TPACKTOPUHU B paMKax

WH/IMBHU]TyaJIbHOTO Pa0ouero miaHa, W3y4eHUe NaHHOW JUCIUIUIMHBI MOXKET OCYIIECTBIISATHCS Uepe3 WHAWBHYyaJbHbIC KOHCYJIBTAIUU IMPETOaBaTeliss OYHO, B Yachl
KOHCYJIbTAIUM, TI0 3JEKTPOHHOU IOYTE, a TaKXKe C UCIoyib3oBaHnueM Webex, miatdopmel qucTaHImoHHOT0 oOydeHuss Moodle, nuuHblii KaOWHET CTyJIeHTa Ha CalTe
COr'Y, apyrux anmementoB SOC COI'Y.
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6. OOpa3oBaTebHbIE TEXHOJIOTUH
Jist JOCTHOKEHMSI TUITAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS JUCIUILIMHBI, UCTIOJIB3YIOTCS pa3IHIHbIC

00pa3oBaTeyibHbIE TEXHOJIOTHU:

HUHTCPAKTHUBHBIX TEXHOJIOT HI>'I;

HETIOCPEICTBEHHO B XOIC JICKITHH.

- TPAAWLMOHHBbIE JIeKIMH U MpaKTHYecKue (ceMHMHAPCKHE) 3aHATHUSA C HCIIOIB30BaHUEM COBPEMEHHBIX
- JIEKIUS-TUAJIOT — COJICPKAHUE MOAACTCS Yepe3 CEPUI0 BOIIPOCOB, HA KOTOPHIE CTYACHT JOKEH OTBEYATh

- OHJIAITH-CEeMUHAP — Pa3HOBUAHOCTH BeO-KOH(EPEHINH, MMPOBEAeHNE OHIAWH-BCTPEY WM IpPE3CHTAIUi

yepe3 MHTEpHET B peKUME peabHOro BpeMeHH. Kakiplii M3 YYaCTHHKOB HAXOJIUTCSA y CBOETO KOMIIBIOTEpA
(cpemcTBa CBSI3M), a CBS3b MEXKIAYy HHMH TIOUIEPKUBAETCA depe3 MHTEpHET MOCPEICTBOM 3arpyKaeMoro
MPUIIOKCHUS, YCTAHOBJIEHHOTO Ha KOMIIBIOTEpE KaK0ro y4dacTauka (Zoom, Webex, Skype u ap.);

Tpe60BaHI/I$IMI/I 1 CAAcCT €€ MpCruoaaBaTeiito,

- AOKJIAJ — CTYACHT I'OTOBUT KPATKOE COOGIIIeHI/Ie 10 BOIIPOCY TEMEI, O(pOpMHSIeT pa60Ty B COOTBCTCTBHUHU C

- BuUIeokoH(epenuusa — ceanc BumeokoHdpepenncssn (BKC) — 3To TexHOIOTHS HWHTEPAKTHBHOTO

B3aMMOJICHCTBUS IBYX U 00Jiee Y4aCTHHKOB 00pa3oBaTeNbHOTO Mpolecca Ui oOMeHa nHpOopMalueid B peaabHOM
pEKHME BPEMEHH.

COI'Y npu ucnons3oBaanu pecypco DbC, py IpoBeIeHNN aBTOMATH3UPOBAHHOTO TECTHPOBAHUS U T. II.).

TexHoI0rus YTEKTPOHHOT0 00yUeHHs (pearn3yeTcs MPpHU OMOIIX 3IEKTPOHHONW 00pa30BaTeNbHON Cpebl

Ne/ Tema Bupn 3ansaTus Koa-Bo AKTHBHBIE HuTepakTuBHbIe GOPMBI

1. 4acos ¢opmbr

1 BBenenue B xumuro | Jlekmus 2 Jleknus-0Oecena, Caiir JUCTAHIIMOHHOIO
KOJIJIOUAHO-TTUCTIEPCHBIX Jlexnus-guanor obyuenusa ([1O) COI'Y Ha
COCTOSTHUH BCIIICCTB B TUTOTIA/IKE CUCTEMBI
TPUpPOJE. TepMmoamHAMuKa «MOODLE» o
MOBEPXHOCTHOTO CIIOS. cebutke: http://Ims.nosu.ru /
IToBepXHOCTHOE HATSKCHUE.

2 MonekyaspHO-KUHETHUECKHE Jlexnusa 2 Jleknus-0Oecena, Cait JIUCTAHIIMOHHOTO
cpoiictBa JIC. BpoyHOBCKOE Jlexmus-nuanor ob0yuenus ([1O) COI'Y Ha
JBUKEHHE. Huddyszus. [UTIOIIAIKE CHUCTEMBI
[pupona, knaccudukanys, «MOODLE» mo cchuike:
METO/IbI TIOJTyICHUSI http://Ims.nosu.ru
JTUCTIEPCHBIX CHCTEM.

3 MOHOMOJIEKYJISIPHBIC Jlekrust 2 Jlekrus-0ecena, Caiit JUCTAHIIMOHHOTO
MEXaHU3MBI ajcopouuu. Jlexuus-auanor obyuenuss ([1O) COI'Y Ha
YpaBHeHue HU30TEPMBI TUTOIIA/IKE CUCTEMBI
aacop6imu ['m66ca. Ocmoc. «MOODLE» 1o cchuike:
CenuMeHTAaLHS. http://Ims.nosu.ru

4 VYeroitunBocTs M koarynsuus | Jlexnus 2 Jleknus-Oecena, Caiit JIUCTAHIIMOHHOTO
JIUCHEPCHBIX CcHCTEM. Bumbl Jlexnus-auaaor oboyuenns ([O) COI'Y Ha
YCTOHYHUBOCTH. DaxTopHI TUTOTIA/IKE CUCTEMBI
YCTOYHUBOCTH. «MOODLE» mo cchuike:

http://Ims.nosu.ru

5 Bnusnue saextponutoB Ha | Jlexuus 2 Jleknus-Oecena, Caiit JIUCTAHIIMOHHOTO
ctpoeane  ID9C.  Metoasl Jlexmmst-rranor oboyuernsa ([1O) COI'Y Ha
OYHCTKH KOJIJIOUIHBIX TUTOIIA/IKE CHUCTEMBI
PacTBOpOB. OnTuyeckue «MOODLE» 1o
cBoiicTBa KOJUTOMTHO- cepuike:http://lms.nosu.ru
JTUCTIEPCHBIX CHCTEM.

6 JInopwmibHbIC aucnepcHsle | Jlexkuus 2 Jleknus-Oecena, Caiir JUCTAHIIMOHHOTO
CHUCTEMBHI, o0Opa3oBaHHBIE Jlexmmst-rranor oboyuerns ([O) COI'Y Ha
MHUIIEILTI000pa3yOIUMHU TUTOTIA/IKE CHUCTEMBI
MOBEPXHOCTHO - aKTUBHBIMHU «MOODLE» 1o
semectBamu (MITAB). cepiike:http://lms.nosu.ru

7 Knaccer mucnepcubix cuctem. | Jlexuus 2 Jlexuus-6ecena, Caiir JIUCTAHIIMOHHOTO
Abspo3zonu, CYCII€H3H1H, Jlexuus-auanor ooyuenns ([1O) COI'Y Ha
SMYJbCHH, TCHBI, TOPOIIKH, TUTOTIA/IKE CUCTEMBI
UX CBOMCTBa «MOODLE» 1o

cepuike:http://lms.nosu.ru

1 M3mepenne moBepxHOcTHOTO | Jlabopatophoe | 4 Jlexnus-6ecena, Caiir JUCTAHITMOHHOTO
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HaTsbkeHust pactBopo [TAB

Jlexnus-auaaor

obyuenus (J10) COI'Y na

METOZIOM Pebunnepa. TUTOIIA/IKE CUCTEMBI
N3ydenue 3aBUCUMOCTH «MOODLE» o
MOBEPXHOCTHOTO  HATSHKCHUS ceputke: http://Ims.nosu.ru

OT TEMITCPATYPBHI.

2 Omnpenencane KoHmeHTpanuu | JlabopaTopHOe Jlexkums-6ecena, Caiir JTUCTAHIIMOHHOTO
murenoodpasoBanus  (KKM). Jlexuus-auanor obyuenus (J10) COI'Y nHa
N3ydenne 3aBUCIMOCTH TUTOTIA/IKE CUCTEMBI
o=/(In C). «MOODLE» mo cchuike:

http://Ims.nosu.ru

3 W3ydaenne  amcopbmmm 3 | JlaGoparopHoe Jlexmmsi-Oecena, Caiit JUCTAHITHOHHOTO
pacTBOpOB Ha TBEPIOM Jleknus-guanor ooyuenus (J10O) COI'Y Ha
agcopOenre. AncopOmms [UTOIIAIKE CHUCTEMBI
CH;COOH Ha «MOODLE» o
AKTHBHUPOBAHHOM YTJIE. cepuike:http://lms.nosu.ru

4 Omnpenenenne KOHCTaHT a u N | [IpakTuuecoe, Jleknus-6ecena, Caiit JIUCTAaHLIMOHHOTO
B ypaBHeHun @pelinanuxa. | gadoparopHoe Jlexmus-nuanor oboyuenusa ([1O) COI'Y Ha
[TocTpoenue HU30TEPM IJIOIIAKE CHCTEMBI
azicoponuu. «MOODLE» 1o

cceuike: http://Ims.nosu.ru

5 [omy4enue 30 rugpookcuna | JJaboparopHoe Jlexnus-6ecena, Caiit JUCTAHIIHOHHOTO
JKelmeza METOIOM THOPOIN3a Jlexiust-guanor oboyuerns ([O) COI'Y Ha
XJIOpuAa JKesesa (. [UTIOIIAIKE CHUCTEMBI
Onpenenenue 3aIUTHOTO «MOODLE» 1o
YpCa Kpaxmaia s 3075 cepuike:http://lms.nosu.ru
Fe(OH)s.

6 IMomyuenne muohoOHBIX 301eit | JlabopaTtopHOE Jlexums-6ecena, Caiir JTUCTAaHIIMOHHOTO
METOIOM ITENTHU3AINH. Jlexust-quanor obyuernns (J1O) COI'Y Ha
Onpenencare CBOWCTB TUTOTIA/IKE CUCTEMBI
TIOJYICHHBIX 30JICH. «MOODLE» o

cceuike: http://Ims.nosu.ru

7 Koarynsiuust 30511 Fe(OH)z pu | JIaboparopHoe Jlexnus-6ecena, Caiit JIUCTAHITMOHHOTO
JOOABIICHUH  DIIEKTPOJIUTOB. Jlexknus-guanor obyuenus (1O) COI'Y nHa
Onpenenenne nopora TUTOTIA/IKE CUCTEMBI
KOarynasiuy,  yCTaHOBJIEHHE «MOODLE» o
npasuna lymnere-Tapm. cepuike:http://Ims.nosu.ru

8 DneKTpuuecKue cBoiictBa | JlaboparopHoe Jlexknus-6ecena, Caiit JIUCTAHLIMOHHOI'O
TO(pOOHBIX 30JI€H. Jlexmst-quanor ooyuernns  (JJO) COI'Y
Dnekrpodopes. http://Ims.nosu.ru
DIEKTPOOCMOC..

9 Anresust u kore3usi. | JlabopatopHoe Jlexnus-6ecena, Caiit JIUCTAHITMOHHOTO
CMauuBaHuME U pacTeKaHUe. Jlexnus-auaaor obyuernns (J1O) COI'Y Ha
KammmsipHOCTS. Poub TUTOTIA/IKE CUCTEMBI
KallWIBIPHBIX ~ ABJICHUA B «MOODLE» mo cchuke:
OHMOJIOTHYECKHX CUCTEMAX. http://Ims.nosu.ru

10 AncopOrust anektponutoB. | JlabopaTopHoe Jlexkuus-6ecena, Caiir JUCTAHLIMOHHOI'O
CopOunoHHbIe METOJIbI Jlexuus-auanor obyuenus  (J1O) COI'Y
yaaJeHus TOKCHYECKUX http://Ims.nosu.ru
BEIIIECTB M3 OpPraHu3Ma.

11 DNEeKTPOKMHETHIECKUE JlaboparopHoe CemuHap B  JIUAJIOTOBOM
sieiieHust. CTPOSHUE MUIIEIUT B pexume
TUIPOGOOHBIX  KOJUIOMIHBIX
cucTeMax.

12 3ammTHOE neiicreue | JlaboparopHoe Casitr JO COI'Y Ha
MOBEPXHOCTHO-aKTHBHBIX TUTOTIA/IKE CHUCTEMBI
BemectB, BMC. DOmynbscun, ux «MOODLE» 1o ccelike:
KiIacCU(UKAIIKA, METOJIBI http://Ims.nosu.ru
MOYYCHUS

13 JucrepcuoHHbIe u | JlaboparopHoe CemMuHap B JHAJIOTOBOM
HEIUCTICPCUOHHBIC pexume

B3aHMOH€I>iCTBHH B MOJISIPHBIX
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Y HETIOJSIPHBIX (a3ax.

14 PaGora anresuu, ee CBs3b C Jlaboparopuoe | 2 I'pynmoBoe  00cyxicHuE;
XapaKTePUCTHKAMU CUTYaIIMOHHBIN aHAITN3
MEKMOJICKYJIIPHOTO
B3aUMOJIEUCTBHSL.

15 TepmoaunaMuka Jlabopatopuoe | 4 CemuHap B JHAQJOTOBOM
MHUIIEIUIO00pA30BAHUS: pexumMe

Mmuriesuioopa3oBanus [1AB B
BOJHBIX PacTBOPAX.

16 AHTaronmsm u cuHeprusm B | JlaGoparopuoe | 2 CemuHap B JHAQJOTOBOM
JIEUCTBUM JJIEKTPOJIUTOB Ha pexume
MPOIIeCcC KOATyIISIHH.
17 PyGexHas KoHTponbHast | KomnbrotepHoe | 4 Kommnsroreproe Brinonnenue
pabota Nel, No2 TECTUPOBAHUE TECTUPOBAHUE WHIUBUAYAJIbHBIX TECTOBBIX
3alaHui

3aHATHUS C IPUMEHEHUEM aKTHBHBIX METOJIOB OOYYEHUS COCTABIIIOT 36 4acoB (B MHTCPAKTUBHOU
dbopme), ato cooTBeTcTBYeT TpeboBanusaM (PI'OC.3++) mo Hanpasienuto nmoaroroku 04.03.01 Xumus.

WHHOBaIMOHHBIE CIIOCOOBI M METO/IbI, UCIIOJIB3YEMbIE B 00pa30BaTEIbHOM MPOIIECCE OCHOBAHBI HA
WCTIOJIB30BAHUU COBPEMEHHBIX JOCTH)KEHUI HAayKW W MH()OPMAIMOHHBIX TEXHOJIOTWH, HANpPaBJICHHI Ha
MOBBIIICHUE KAavyecTBa IOJTOTOBKM IIYTEM pa3BUTHUS Y CTYACHTOB TBOPYECKUX CIIOCOOHOCTEH H
CaMOCTOSITENTLHOCTH (METOABI TMPOOJIEMHOTO OOYYEHHSs, HCCIEAOBATEIBLCKUE METOJbl, TPCHUHTOBBIC
(bOopMBI, PEHTHHIOBBIC CHUCTEMbl OOYYEHUS M KOHTPOJIS 3HAHWHA W JIp.), HAICJCHbl HA AKTHBH3AIIUIO
TBOPYECKOTO TIOTCHIIMAJIa W CaMOCTOSTEIIBHOCTH CTYACHTOB M MOTYT pPEajM30BBIBAThCS Ha 0a3e
WHHOBAIIMOHHBIX CTPYKTYp (HayIHBIX Ja00OpaTOpHii, IICHTOB, IPEANPUATHNA U OpraHU3alUN U 1Ip.).

Ha 3anATHSX HCHONB3yeTCs MHTEPAKTUBHAS JA0CKa, MPOeKTop. CTyJeHTHI TOTOBST MPE3CHTALINY.

JUis nOCTHKEHUS TIAaHUPYEMBIX PE3yJIbTaTOB 00ydeHus B aucuuiumHe «KommonaHas XumMus»
UCTIOJB3YIOTCS pa3IMuHbIe 00pa30BaTEIbHbBIC TEXHOJIOTHH:

1. Ungopmayuonno-passusarowue mexnono2uu, HarpaBJIeHHbIE HA OBJIQJCHUE OOJIBIINM 3aI1acOM
3HaHUi, 3alIOMUHAaHNE U CBOOOIHOE ONEPUPOBAHNE UMHU.

Hcnonp3yeTcst  JIEKIMOHHO-CEMHHAPCKUI  METOJl, CaMOCTOSATENbHOE H3Y4YCHHE JIUTepaTypHl,
NPUMEHEHHE HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTMM Ml CaMOCTOATEIbHOIO IOMOJHEHUS 3HaHUM,
BKJTIOYAst UCTIOIh30BAHNE TEXHUYECKHUX M AJIEKTPOHHBIX CPENICTB HH(DOPMAITIH.

2. [eamenvHocmHuvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOIO02UY,  HANpaBlIEHHbIE  Ha
(dbopMHpOBaHHE CUCTEMBI POPECCHOHATBHBIX MPAKTHUECKUX YMEHHU NMPH MPOBEICHUH HCCIIEIOBAHH,
o0ecreyrBarIIX BO3MOKHOCTh KAUECTBEHHO BBITIOJIHATH MPOGECCHOHATBHYIO 1E€ATEIbHOCTb.

Hcnonp3yeTcst aHaim3, CpaBHEHHE METOJOB TPOBENCHHS (PH3MKO-XMMHUYECKUX WCCIIeIOBaHHH,
BBIOOp METO/a, B 3aBHCUMOCTH OT O0BEKTa MCCIIeIOBaHUS B KOHKPETHOW CHTYallMU U €T0 MPaKTHIECKast
peanu3arus.

3. Passusarowue npobremHo-opueHmuposanHvle mexHoi02uu, HaupaBJIeHHbIe Ha (OPMHPOBAHUE
U pa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICITUTEIbHON aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIUTH,
BUJIETH U (POPMYITHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPEACTBA JIJISl MX PEILICHUS.

Hcnonb3yrorcss BuAbl MPOOJIEMHOT0 OOYYEHHUS: OCBEUICHHE OCHOBHBIX MpOOJIEM XHMHUHU
KOOP/JMHAIIMOHHBIX COCJMHEHWH Ha JIEKIUAX, y4eOHBIE IHUCKYCCHUH, KOJUICKTUBHAS MBICIUTEIbHAS
JeSTeIbHOCTh B TPYINIAax MPH BHIIOJIHEHUH JOMAIIHUX padoT, pelieHne 3a1au MOBBIIIEHHON CI0KHOCTH.
[Ipr 5TOM WCHONB3YIOTCSI TIEpBbIE TPH YPOBHS (M3 YETBIPEX) CIOKHOCTH W CaMOCTOSITEITHbHOCTH:
npoOJeMHOE M3JIOKEHHE Y4eOHOro MaTepuala INpenojaBaTesieM; CO3[JaHue  IpernojaBaTeieM
MPOOJIEMHBIX CHUTyallud, a o0y4aeMble BMECT€ C HUM BKIIFOUAIOTCS B UX pa3pelieHHe; MpernoaBaTelb
JUIIb CO3JaeT MpOOJIEMHYI0O CHUTYaIMIo, a paspemaroT e€ oOydaemMble B XOJ€ CaMOCTOATENbHOM
JEeSITeTPHOCTH.

4. Jluunocmmuo-opueHmupo8arHvle mexHonio2uu o0yyeHus, 00ECTEUUBAIONINE B XOJe y4eOHOro
mporecca y4eT pa3InYHbIX CIOCOOHOCTEH 00ydaeMbIX, CO3/IaHNEe HEOOXOAUMBIX YCIOBHH JUIS Pa3BUTHS
UX UHIMBHyalIbHBIX CIOCOOHOCTEH, pa3BUTHE AKTUBHOCTU JIMYHOCTH B Y4eOHOM mporiecce. JINUHOCTHO-
OPHCHTUPOBAHHBIC TEXHOJIOTUN OOYUYCHHS PEaTU3yIOTCS B Pe3yJIbTaTe WHAWBUIYATBHOTO OOIICHHS
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npenoaaBaTeyid U CTYACHTA IIPpHU CAa4Y€ KOJUIOKBHUYMOB, ITPH BBIIIOJIHCHUNW AOMAIIHUX WHAWBHUAYAJIbHBIX
SaHaHHﬁ, Ha CXCHCACIIbHBIX KOHCYJIbTallUuAX.

No/ | Tema Bun Koa-Bo AKTHBHBIE (OPMBI HNHTepakTHBHbIC
n 3aHATHSA 4acoB dhopmbl
1 | Bce  nekuuonnele  3ausatus | Jlexnus 36 MopenupoBanue CemuHap B

MPOBOAATCA C HCHOJIBb30BAaHUEM KJIacTepoB u 61oka JMaIOTOBOM
WHTEpaKTUBHOW  nocku. s MpOOJIEMHBIX ~ BOIPOCOB. pexIMe
Ka)XJOH JICKIMH MOATOTOBJICHA Hcnonp30BaHue  MyJIbTH-
MYJIbTUMEAUIHASL TPE3CHTALIS MEIUWHBIX  TEXHOJIOTHH.

OOydeHne Ha  OCHOBE

OTIBITA. OO6cyxacHue

PEe3yJIbTaTOB BBHITOJHEHUS

JIOMAITHKX 33JaHUH

2 | IloBepXHOCTHEIC SIBIICHHUSA B Jlabopatop- 54 [epcnexTHBHO — Xumuaeckuit

JVCIIEPCHBIX CUCTEMAX HBIE ornepexaromee 00ydeHHe. | IKCIIEPUMEHT.
(13MepeHre TOBEPXHOCTHOTO 3aHATHUAL OOydJeHue Ha OCHOBE PaGora B MamnbIx
HaTSDKEHHUS METOJIOM omeita. OOCyxIeHNEe rpymnmax.
Pebunnepa, nzyduenue pe3yJIbTaToB BHIIONIHEHUS | MccienoBaTenbeku
3aBUCHUMOCTH IIOBEPXHOCTHOTO JIOMAIlHUX 3alaHu. 1 METOL.
HaTsKCHUSA OT TEMIICPATYPhI, BJ'II/ILI-I/IFpI)I.
onpenenenne KKM); JluckyccuOHHBIE
HonyquI/Ie " Koaryanus TCXHOJIOTHUH:
nro(OOHBIX 301eH (CTpOCHHE MO3TOBOH INTYPM,
30JI€ii, OIpe/ieNieH e mopora KelHc-TeXHOIOTHs,
KOAr'yJISIIAN); TEXHOJIOTHUS
DnekTpudecKue CBoicTBa CHUTYaI[HOHHOTO
JIMICTIEPCHBIX CHCTEM aHaJIM3a.
(anmexTpodopes, onpenencHne
3neKTpohopeTHIECKO
TOABIKHOCTH 30JI€H).

7. Y4eOHO-MeTOAMYECKOE OOecTiedeHHe CaMOCTOATEIbHOI padoThl

[lenpto camMoOCTOATENBHOW pPAa0OTHI CTYIEHTOB sBIAETCS: (OPMHUPOBAHUE CIIOCOOHOCTEH K
CaMOCTOSITEIbHOMY IO3HAHUI0O M OOY4YEHMIO, TOUCKY JMTEpaTypbl, 0000IIEHHI0, OQOPMIECHHUIO U
MIPEJICTABICHUIO TTOTYYEHHBIX Pe3yIbTaTOB, MX KPUTUYECKOMY aHAIU3Y, ITOUCKY HOBBIX M HEOPIMHAPHBIX
peLIeHH, apTyMEHTUPOBAaHHOMY OTCTaWBAHUIO CBOMX MPEIIOKEHNH, YMEHUH MOATOTOBKH BBICTYIUICHUI
Y BEJCHUSI TUCKYCCHIA.

CamocrosiTesibHasi padoTa CTyneHTOB no auciuruinHe «KosmoumHas Xumwus» CrocoOCTByeT
Oosee TIIyOOKOMY YCBOCHHMIO M3y4aeMOro Kypca, pOpMHpYeT HaBBIKM HMCCIIEOBATENIbCKON paboThI MO
npo6iemMaM 0€30MacHOCTH YEJIOBEKa B cpelie 0OUTaHusl, OPUEHTHPYET CTYIE€HTAa HA YMEHHUE MPUMEHSITh
MOJIy4YE€HHBIE TEOPETUUECKIE 3HAHKS Ha IPAKTUKE W MMPOBOJUTCS B CIEAYIOUINX BHUIAX:

e [IpopaboTka JEKIIMOHHOTO MaTepHana.

e [loaroroBka k 1abopaTopHBIM paboTam.

o [IIpopaboTka ¥  KOHCIEKTHPOBAHHE

CaMOCTOSITETbHOMY U3YYEHHUIO.
e [loaroToBka Kk 3K3aMeHy.

TEM, PCKOMCHIOBAHHBIX npenoaaBaTejicM K

Opranuszanusi CaMmoOCTOATEIbHOI PadOThI.

CamocTtosTenpHas paboTa CTyAeHTOB Mo auciuiuinHe «KommougHas XuMHsS» BKIIOYAET
BBITIOJTHEHUE JOMAITHUX 3aJJaHUi K KaXKI0MY J1a00paTOpHOMY 3aHATHIO, K pyOeKHBIM TECTUPOBAHUSIM U
K HTOTOBOMY 3a4eTy. 3a/IaHus COAEPKAT YCTHYIO MOJATOTOBKY 110 TEOPETHUECKUM BOIIPOCaM, TOJITOTOBKY
JTOKJIAT0B K HeKOTOpI)IM 3AHATUAM I10 BBI6paHHOI>'I NN HpC}IJ'IO)KCHHOfI CTYI[GHTOM TEME.

JlocTynm K METOAMYECKUM MaTepuajaMm il 00ecreueHUs CaMOCTOSTENbHOM paboThl CTYIEHTOB
oOecrieunBaer aucrannuonHas rwomnagka cucremsl «KMOODLE».
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CamocrostenpHass paboTa CTYACGHTOB, MpPEIyCMOTPEHHAs y4YeOHBIM IUIAHOM, JOJDKHA
COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOGHHIO HW3ydaeMoro Kypca, (opMupoBaTh HAaBBIKH
HCCIIEIOBATENLCKON paboThl M OPUEHTHPOBATH CTYJCHTOB Ha YMEHUE MIPUMEHSITh TEOPETUUYCCKUE 3HAHUS
Ha MPaKTHKE.

3amanust s CaMOCTOSATEIBHOM PabOTHl COCTABIISIFOTCS IO pasjieiaM U TeMaMm, IO KOTOPhIM He
MPEIYyCMOTPEHBI ~ ayIUTOPHBIE  3aHITHSA, JIMOO TpeOyercs JIOMOJHHUTENBHO MpopadoTaTh H
MPOaHATM3UPOBATh PACCMATPHUBACMBIN MPEIO1aBaTeIeM MaTeprall B 00beMe 3aIIaHUPOBAHHBIX YaCOB.

3amaHus 0 CAaMOCTOSITENILHOW PadOTe MO JUCIUTUIMHE MOTYT OBITh CIICIYIOIINX BHJIOB:

®  KOHCIIEKTUPOBAHHE NIEPBOMCTOYHUKOB H JPYTroil yd4eOHOM TUTEpaTyphI;

e mpopaboTka y4eOHOTO Marepuaina (10 KOHCIIEKTaM JICKIMI ydeOHON M Hay4YHOU JUTepaTtype) u
MOJATOTOBKA JIOKJIAJIOB HA CEMUHApaX U NMPAKTHYECKUX 3aHATUAX, K YY9aCTHUIO B TEMATHYECKUX
JICKYCCHSIX U JICJIOBBIX MIPax;

e paboTa ¢ HOPMATUBHBIMU JOKYMEHTAMH M 3aKOHOJATEIBbHOW 0a30if; MOMCK U 0030p HAYYHBIX
MyOTMKAIUHI ¥ AJICKTPOHHBIX HCTOYHUKOB WH(OPMAIUH, TIOJTOTOBKA 3aKIFOUYCHHUS 110 0030pY;

®  pCUICHHUE 32124, BHITOJHCHHUE YIIPAKHCHHIA;

e paboTa ¢ TeCTaMH U BOTIPOCAMH JISI CAMOTIPOBEPKH;

® aHANU3 CTAaTUCTUYCCKMX M (DAKTUYECKUX MATCPUAIIOB, COCTABJICHUE BBIBOJIOB HAa OCHOBE
MPOBEICHHOTO aHaJIN3a | T.1I.

CamocTtosTenpHas paboTa JODKHA HOCUTh CHUCTEMATHUYECKUW XapakTep, ObITh WHTEPECHOU H
MPUBJICKATEILHOM JIJISl CTY/ICHTA.

Pe3ynbTaTel caMOCTOSATENHHONW pa0dOThl KOHTPOJHMPYIOTCS TPEIOAaBaTeIIeM U YUUTHIBAIOTCS MPHU
aTTecTallud CTyJaeHTa (dk3aMeH). [Ipy 3TOM TPOBOIATCSA: TECTHPOBAHME, JKCIPECC-OMPOC Ha
CEMHHAPCKHUX M MPAKTUICCKHUX 3aHATHUSX, 3aCTyITUBAHUE JIOKIIAI0B, IPOBEPKA MMCBMEHHBIX PaboT U T.1I.

CamocTtosTenbHas pabora cTyAeHToB 1o auciuruiiHe «KosumoumaHass XuMus» BKIIOYAET
BBITIOJTHEHUE JOMAITHUX 33JaHUil K KaKIOMY MPAKTUYCCKOMY 3aHATHIO. 3aJaHUs COJEPKAT YCTHYIO
MOATOTOBKY MO TEOPETHYECKHM BOIPOCaM, pEHICHHS TEeMaTH4YeCKUX 3a/ad IO pasjeiaM, MPOMHUCU
1a00paTOPHBIX 3aHATUM.

CamocTtosTenbHas paboTa CTYJEHTOB BKJIIOYAET BBHIMOJTHEHHE JOMAIIHUX 33JaHUN K KaXIOMy
MIPAKTUIECKOMY M JTa0OPAaTOpPHOMY 3aHSATHIO. 3aJaHMs COAEPKaT Kak MUCHhbMEHHBIC BOIPOCHI M 33/1auH,
TaKk ¥ YCTHYIO TOJTOTOBKY MO TEOPETHUYECKUM BompocaM. I MOATOTOBKH K 3aHSATHSIM CTYICHTHI
MOJIB3YIOTCS  YIeOHUKAMH ¥ y4YeOHBIMH TIOCOOWSIMH, YKa3aHHBIMH B CITHCKE PEKOMEHOBaHHON
JTUTEPaTyphl, a TAK)KEe HHTEPHET-UCTOYHNKaMU. Bce MeTondyeckie MaTepuabl PeICTaBICHBI B CUCTEME
nuctaniimoHHoro ooyuenust COI'Y.

BOHpOCBI 1 TEMBbI, OTBOAMMBIC Ha BBIIIOJIHCHUC CaMOCTOSITETbHOM pa6OTI)I 10 AUCHHUINIIMHE, a TaK¥XKEe
KpUTEPUH OLIEHUBAHMUS 110 KKIOMY BHy pabOTHI copepkarcs B paznene 8 PII/I.
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8. OueHoYHbIe CPeCTBA /IJIsl TEKYIIEro KOHTPOJIsI yCIIeBaeMOCTH, PyOeKHOI aTTecTallui U
MPOMEKYTOYHOI aTTecTanuu no nToram ocsoenus qucuummasl (IMK-1, IK-2).
Buasbl koHTpOJIs
PaGouas mporpamMma mnpeanonaraeT TEKyIIUi, MPOMEXYTOUYHBIH U MTOTOBBIM BUABI KOHTPOJS: OINpPOC,
IIPOBEPOYHBIE MTUCEMEHHBIE Pa0OTHI 10 TEMaM; SK3aMeH.
[IpoBepouHble MHCbMEHHBIE PAOOTHI MPOBOISATCS BO BpeMsl MPAKTHUYECKHUX 3aHITHM, MO BOIpOCaM W3
IIEpEYHs BOMPOCOB JUIsl TIOATOTOBKH K 3K3aMEHY (CM. HUXKE).
Meroauxka ¢popMupoBaHus pe3yJIbTHPYIOLIEH OLEHKH

MuHMMaNbHOE KOJIMYECTBO OAJlJIOB, KOTOPOE CTYACHT MOXKET HaOpaTh B XOJ€ HM3y4YeHHs Kypca Ui
MOJTYYEHUS TIOJIOKUTENIbHOU olleHKH, — 50; makcumanbHoe — 100. bamnsl ckiaasiBatoTcs U3 ClaeayOMuX
MOKAa3aTeJeil: 3a PEeryysipHbIC BBICTYIUICHUS HA CEMHHAPCKHUX 3aHATHSIX — A0 20 0ayuioB 3a KaKIbld
pyOex; 3a TecTupoBaHue — A0 15 6amIoB Ha KaKI0W pyOexHOM KOHTPOJIbHOM; 10 30 6ayioB HA YCTHOM
OTBETE 3K3aMEHA.

Texkymuil KOHTPOJb 3HAHUM MPOBOAMTCS IMYTEM OLEHKH BBINOIHEHUS NMUCbMEHHBIX 3aJaHUN K
MPAKTUYECKUM H JIA0OPATOPHBIM 3aHATHUSIM, a TAKKE YCTHBIX OTBETOB HA MPAKTUUECKUX 3aHATHUSX.

OueHOYHBIE CPEACTBA JUIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, MPOMEXKYTOYHOM aTTeCTalluu 10
HATOTaM OCBOCHUS TUCLUIIINHBL.

OueHMBaHUE CTYAEHTa B XOJE TEKYLIEro KOHTPOJIA YCIEBAEMOCTU OCYILIECTBISIETCA UCXOIs U3
BBITIOJTHEHUS BCEX BUJIOB CAMOCTOSTEIHbHON PaOOTHI.
IIkana cooTBeTcTBUS NATHOAVIBHOM CHCTEMbl OLICHMBAHMS ¢ KOJIHMYEeCTBOM HA0OPaHHBIX

0aJLJI0B IO UTOraM TEKYIIEro KOHTPOJIA yClI€EBAEMOCTH

Bun pabotsr KomuvecTBO 0ayioB, COOTHECEHHBIX € oOwen
OLICHKOH 10 BCEM BHJIaM BBHIITOJIHEHHBIX PadOT:

0-3 — «HEeyOBIETBOPUTEIHHOY;

4-9 — «yIOBIETBOPUTEIBLHOY;

10-15 — «xoporioy;

16-20 — «oTIN9IHOY.

Pabora Ha nabopaTOpPHBIX 3aHATHIX 0-10
(ycTHBIE OTBETHI, YydYacTHE B  OIPOCE,
Jiajore).

BrInosiHeHHE KOHTPOJIBHBIX 3aaHMiA, 0-10

caada o(hOpMIICHHBIX JIA0OPATOPHBIX PaboT

Hroro Tekymuit KOHTPOIb 0-20

Pabouas mporpamma mpeaycMaTpuBaeT MpPOBEACHHE JIEKIMOHHBIX M JJAOOPATOPHBIX 3aHATHM, a
TaKXke CIeIyIOoIe BUIbI paboT: CAMOCTOSATENIbHYIO pabOTy CTYAEHTOB I10 MOATOTOBKE YCTHBIX JIOKJIAZIOB U
o0CyXJIeHUH 10 TeMaM JUCIUILIMHEI - pa0OTy B AaKTUBHOW U UHTEPAKTUBHOM opMmax.
Pabouas nporpamMma npeamnoaraeT TeKyImuil 1 IpOMEKyTOUHBIA KOHTPOJIb 3HaHUH.
@®opMbl padoOThI: JIEKIIUH, YCTHBIE ONPOCH], KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENIbHbIE PaOOThI
(uTeHue nuTEepaTyphl, paboTa B OUOINOTEKE, AUCKYCCUN).
Buabl koHTpOJIsI: TeKylnuil (Ha J1a0OpPaTOPHBIX 3aHATUAX), TPOMEXKYTOUHBIH (MOIYIbHOE
TECTHPOBAHUE), UTOTOBBIN (3a4eT B 6 cemecTpe).
Texkymuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISAEMbBII MOHUTOPHUHT YPOBHSI YCBOCHUS 3HAHUI
1 (HOpMHUPOBaHUS YMEHUH M HABBIKOB B TEUEHHME CEMECTpa WIM y4eOHOro roaa. Tekymmii KOHTpPOIb
3HAaHWW, YMEHMH M HaBBIKOB CTYAEHTOB OCYUIECTBIIAETCS B XOJA€ Y4EOHBIX (ayIUTOPHBIX) 3aHATUH,
IIPOBOAMMBIX 10 PACIIMCAHMIO.
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dopMaMH TEKYIIEro KOHTPOJIS BBICTYMAWT kxopomkue (0o 15 mun.) 3a0anus, BBIOIHSIEMBIC
CTYJCHTaMU B HayaJje JICKIUH C 1IeJIbI0 MPOBEPKHU HATMYKS 3HAHUM, HEOOXOAUMBIX JIJIsl YCBOESHUSI HOBOTO
MaTepuasa Wil B KOHIIE JIEKIIMU JJIs BBIACHEHUS CTEIIEHN YCBOCHMSI M3JI0)KEHHOI0 MaTepuasa.

Texymuii KOHTPOJIb 3HAHUN MPOBOJUTCS IYTEM OIICHKH BBIIOJHEHUS MUCHbMEHHBIX 3a/laHul K
MIPAKTUYECKUM 3aHATHUSIM, A TAKXKE YCTHBIX OTBETOB HA IPAKTUUYECKUX 3AHATUSAX.

PyOexxHblii KOHTPOJb OCYIIECTBIsICTCS MO Oojiee MM MEHEEe CaMOCTOATEIbHBIM pazjeiaM —
y4eOHBIM MOJYJSIM Kypca M HPOBOJUTCS IO OKOHYAHMHM H3YYEHHUs MaTepualia MOAYNS B 3apaHee
YCTaHOBJICHHOE BpEMsl.

PyOeHbli1 KOHTPOJIb TPOBOJAUTCS C LIEJBIO OIPENEIEHHS Ka4yeCTBa YCBOEHUSI MaTepuasia yueOHOoro
MOAyJIA B 11eJIoM. B Teuenue ceMecTpa mpoBOIUTCS /1Ba TAKUX KOHTPOJIBHBIX MEPONPUSITUS IO TpaduKy.

[IpoBepka kauecTBa yCBOCHUS 3HAHUM OCYLIECTBIISIETCS HE TOJIBKO B YCTHOM, HO M B MIUCbMEHHOU
dopme. [IpoBenenue pa3Hbix 1o GopMe U 0 00BEMY YCTHBIX U MUCbMEHHBIX PaboT AUCHUILTUHUPYET
CTy/EHTa, NaéT MPEenoJaBaTe 0 OCHOBAHUS I OObEKTUBHOW OICHKH 3HAHUW KaXKIOTrO CTYACHTA MpH
BBIBEJICHUM CyMMapHOro Oaiia, Mo3BOJSET CTYAEHTY MPEICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH 1O
MIPEIMETY, YBUIETh CBOM CHIIBHBIE U CJIA0BIE CTOPOHBI, YTOOBI YUECTh UX MPU MOJATOTOBKE K 3a4ETYy.

Buibl TekyIiero KOHTPOJIs:

a) yCTHBIN ()POHTAIBHBIN MM WHAWBHUYAIBHBIA OMPOC;

0) MUChbMEHHAsI CAaMOCTOSITEIIbHAS padoTa;

B) YCTHOE M3JIO)KEHUE COJIEPKaHUsl IPOYMTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;
') YCTHOE BBICTYILICHUE TIO TeME O0CYKACHHUS.

IIpoMeXyTOUHEIN KOHTPOJIb

JucuumnnuHa pa3buta Ha MOJYTH, KOTOPbIE MPEICTABIAIOT COOOW JOTMYECKH 3aBepIlICHHBIC
gacTd paboueil mporpaMmbl Kypca M SBISIOTCS TE€M KOMIUIEKCOM 3HAaHUH W YMEHH, KOTOpBIE
MO/JIEKAT KOHTPOJIIO.

KoHTposib ocBoeHus: MO TyJiel BKIIIOUAET B C€0sI BBINOJIHEHHUE MMCbMEHHBIX KOHTPOJIBHBIX padoT,
MPEelyCMOTPEHHBIX pabodel MporpaMMoi TUCHUTUIHHBI.

B koHme cemectpa NpPOBOAMTCS KOHTPOJBHOE MEPOINPUATHE, BKIIOYAIOLIEE KOHTPOJIb
MOCTIeTHEr0 MOJYJIS JUIsl BCEX CTYJIEHTOB U KOHTPOJIb, KOTOPBIN MPOXOIAT 00513aTENIbHO T€ CTYIEHTHI,
KOTOpbIE€ UMEIOT 33JJ0JDKEHHOCTh 10 MPOILIBIM MOJYJSAM, a TaKKe Te, KTO JKelaeT YJIy4lIUTbh CBOMN
PEUTHUHT.

[IpoMexyTOUHBII KOHTPOJIb OCYIECTBIISIETCA MO OANTbHO-PEHTHHIOBOM CUCTEME.

Metoauka ¢popMUpPOBaHHA Pe3yIbTHPYIOLIEH OLEHKH
Hrorosas OLEeHKa CKIAAbIBACTCS KAaK CPEIHEB3BELICHHAs II0 PE3YJIbTATaM BCEX OLIEHHBACMBIX
paboT Ha MPOTSKEHUU CEMECTPa, KyJa BXOJAT MOCEIICHNE JIEKIIUNA U JTa00paTOPHBIX 3aHATUH, OTBETHI
U JIOTIOJIHEHUS Ha JTaOOpaTOPHBIX 3aHATHUAX, KOHTPOJIbHbIE pabOThl (KOHTPOJIbHBIE CPE3bl MO UTOTaM
MOJYJIs).

IIpoMeKyTOYHBIM KOHTPOJbL - WTOrOBas OLEHKAa 3HAaHUN CTYACHTA, OCYILIECTBISAETCA II0
HAKOMUTENIbHON cHCTeMe CYMMHpPOBAaHUEM OauIOB, MOJYUYEHHBIX B IpOLECCE TEKYIIEro U pyOeKHOTo
KOHTPOJIS.

®Dopma IPOMEKYTOUYHOTO KOHTPOJIS — 3a4eT.

[IpoBeneHnE TEKYIIEro U IMIPOMEKYTOYHOTO KOHTPOJIA 110 JUCUMINUIMHE OCYLIECTBISAETCS B COOTBETCTBUU
¢ Monoxennem COT'Y !

BanibHasi cTPyKTYypa olleHKH

Makec. xoi-
Dopma kKonmpons
BO 0aJIJIOB
Texymas olleHKa CTy/IeHTa B TeueHue 1-8 HeJiem COCTONT U3: 20
* BhINOJTHEHNS 33/1aHUI Ha MPAKTHYECKUX 3aHATHIX 10

! Tonoxenne o TekylleM KOHTpOJIE YCIEBAEMOCTH M IPOMEKYTOYHON aTTECTAlMH O0yYaromuXcs M0 00pa3oBaTelbHBIM
IporpaMmam BBICIIEro oOpa3oBaHusl — IporpaMMamM OakajiaBpuara, MarucTparypsl u crnenuanurera B COI'Y.(B nocnennei
penakuuu ot 08.07.20 r. IIp.Ne 173)
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¢ BrinojHeHus JOMAIIHUX 3aJaHui 5
* CaMOCTOSTENBbHBIX PaboT 5
1-s1 pyOexHast TUCbMEHHAsI KOHTPOJIbHAs paboTa 15
Tekymas oreHka cryaenrta B Teuenue 10-15 Henenn cocTouT u3: 20
* BhINIOJTHEHUS 33/IaHUI HA IPAKTUYECKUX 3aAHATUAX 10
¢ BrinojgHeHus JOMAIIHNUX 3aJaHui 5
* CaMOCTOSTENBHBIX PaboT 5
2-s1 pyOexHasi MMCbMEHHAs KOHTPOJIbHas paboTa 15
Hroro 70

Metoauka GopMHUpPOBaHHUS Pe3yIbTHPYIOLIEH OLEeHKH.

B xone Teky1ero KoHTposis cTyAeHTbI MoryT Haopath 0-70 6aiios:

151 pvOekHAS ATTECTAINS -MAKCUMAJIBbHO 35 0a/JI0B; U3 HUX:

Ot 0 no 15 GamnoB (pyOexkHas arTecraiysi) — TeCTHpoBaHWE B IeHTpe TectupoBanuss COI'Y wmm
yKa3bIBaeTCsl HCMOJb3yeMas MpPU U3YYCHUU JaHHOW JUCHMIUTUHBI (opma (muckMeHHas pabora,
KOJUUIOKBUYM, 3CCE€ U T.11.);

Or 0 no 20 OGamnoB(TEeKyiias OILIGHKA) — aKTHBHas paboTa 3a JaHHBIA IEPUOJ Ha CEMHUHAPCKUX
(MpaKkTUYECKUX ) 3aHATHUSIX

2-51 pyOe:KHASA ATTeCTAIMS — MAKCUMAJIbHO 35 0a/1710B; U3 HUX:

Ot 0 1o 15 6amioB(pyOekHas aTTecTalus) — TeCTHpOBaHUE B ieHTpe TectupoBanus COI'Y;

Ot 0 1o 20 6aioB (TEKyIas OIeHKa)— aKTUBHAs paboTa 3a JaHHBIN MTepHOoJT Ha CEMUHAPCKHUX
(mpaKkTUYECKUX ) 3aHATUSIX

[TpoMexyTO4HBII KOHTPOJIB:

st 3x3amena:

3a yCTHBIN OTBET Ha dk3amMeHe cryneHT noiydaeT 0-30 6amios.

CTyneHThI, IOyYUBIINE B XOJI¢ TEKYIIETro U pyOe:kHOTO KOHTpOJs 50-56 6amioB aBTOMaTHIeCKU
MOJIY4aloT «3a4ueTy.

PesynbTupyromias omeHka ckiagsiBaeTcs mo coorseTcTByronieit bPC dopmye.

IlIkaja uToroBoii akaaeMu4ecKoi YCnEeBAEMOCTH CTYACHTOB IO TUCHUILIMHE

Cucrema onenox COI'Y
CymMma 6anioB Haspanue UuciioBoi SKBUBAJIEHT
86 - 100 OTIIMYHO 5
71-85 XOpOIIIO 4
50-70 YIIOBJIETBOPUTEILHO 3

2B coorsercru ¢ INonoxkennem o BPC oleHuBanus 00y4aronmxcs O4HO# (GOpMBbI 110 06pPa30BaTENLHBIM POrPaMMaM
BBICILIET0 00pa3oBaHusi — mporpammam Oakanaspuara u cneipanureta 8 ®I'60Y BO COI'Y (ot 05.03.2018 r., np.Ne 47)
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IMepeyennb KOHTPOJILHBIX Bonpocos k 3k3ameny (ITK-1, ITK-2)

1. OcHoBHBIE 3amaud KOUIOMOHOM xuMuu. KoinuecTBeHHass XapakTEpUCTUKA UCIIEPCHBIX CHCTEM.
Knaccuduxkanus mo pazmepy 4acTuil (AUCIIEPCHOCTH).

2. Peomornyeckue cBOMCTBa CBOOOTHOIUCIICPCHBIX CUCTEM. Y paBHEeHUs HproTOHA M DWHINTEHHA.

3. Uro0Os1 BhI3BaTh Koaryssimuto 10 ez 30581 tuapokenaa xenesa (I1I), B kakaoMm citydae moTpedoBaioch MPHIIHTE:
7,6 mn 2 1 pacteopa NaCl, 11 mz 0,01 1 pacteopa NaxS0su 13,5 sz 0,001 1 pactBopa Ks[Fe (CN)s]. Onpenenure
3HAK 3apsi/ia YaCTHUI] 30J11 ¥ BEIYUCIUTE NOPOI KOATYJISIIKUN KasKI0I0 3JIEKTPOIINTA.

4. Knaccugukanus JUCTIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHUIO (a3, Mo B3aUMOJCHCTBUIO MEXKIy YaCTHUIIAMHU
TUCTIEPCHOM (ha3, IO CTETICHH B3aUMOICHCTBHS TUCITEPCHON (Da3hl ¢ AUCTICPCHOM CPEIOi.

5. Kunernka OpicTpoii koarymsmun. Teopust CMOITyXOBCKOTO.

6. BnusiHue KOHLIEHTpaHMK, TEMIIEPATyphl M AIEKTPOINTOB Ha 3aCTyAHEBAHHE JKENaTHHA.

7. O0mas XapakTepUCTUKA KOJUIOMIHBIX CUCTEM U METOJIbI X IOJIyUCHHUS.

8 ObpazoBanue MTMOGOOHBIX AUCTIEPCHBIX CUCTEM MPH JUCIIEPTUPOBAHUM; IPOLECCHI JUCTICPIUPOBAHMS B IPUPOE
U TEXHHUKE.

9. KakoB MexXaHW3M CTa0MIIM3allK SMYIBCUI MMOBEPXHOCTHO-aKTUBHBIMH BemiecTBaMu? Pa3bepute Ha mpumepe
SMYJbCUI THIAa M/B B IPUCYTCTBHU 3MYJIbIaTopa ojicara HaTPHsI.

10.IToBepxHOCTHOE HATSDKEHHE OJHOKOMIIOHEHTHBIX JKUAKOCTeH. JlucrepcHoHHBIE H  HEIUCIIEPCHOHHBIC
B3auMmogeicTBus. Pabora koreszuu.

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

12. Kakoe siBneHHE Ha3bIBAaeTCs THKCOTpoIMer? B kKaknxX KOJIOMAHBIX cHCTeMax oHO HaOmogaercs? [lpu kakux
ycnoBusix?

13. Crpoenne wwumemisl TuapodoOHOTO 307s. BiusSHME KOHIEHTPAallMd W TPUPOIBI  DIEKTPOIIUTA
(maguddepentHoie 1 HenHANGHEPEHTHBIE IIEKTPOIUTHI) Ha BETMYMHY U 3HAK 3apsiia KOJTOUIHBIX YACTHII.

14. Metopl U3MepeHHs IOBEPXHOCTHOTO HATSHKCHUS U CBOOOHOM MOBEPXHOCTHOM SHEPTUU TBEPBIX TeEIl.

15. [osicauTe MexaHu3M coMroOmIM3auu. [ 1e B MpakTHKE UCIIONB3YIOT 3TO SBICHUE?

16. 3aBHcHMOCTh TIOBEPXHOCTHOTO HATSDKEHHSI BOAHBIX PacTBOpPOB oT KoHIeHTpauuu [IAB. IloBepxHocTHas
akTUBHOCTB. Y paBHeHue lllumkosckoro. [IpaBuna [Jrokmo-Tpayoe.

17. CeauMeHTaMOHHAS ¥ arperaTUBHAsl YCTOHYMBOCTh TUCTIEPCHBIX CUCTEM.

18. Hanmmmre ¢opMmyity MHLENIB 3015 Hoauaa cepeOpa, MOIYYeHHOTO MPH B3aMMOJCHCTBHU Pa30aBIIEHHOTO
pacTBopa ioauaa Kanus 1 30bITKa HUTparta cepedpa. Kakos 3apsn Oynetr umers rpanyia?

19. Bnusavne waanddepeHTHRIX U HeMHAH(DPEPEHTHBIX AIEKTPOIIMTOB HA SJIEKTPOKUHETHUYECKUH IOTEHIIHAI.
CrpoeHue MHILIEIUT TUAPOPOOHBIX 30JICH.

20. ®aKTOpBI arperaTUBHON YCTOHYNBOCTH JUCIIEPCHBIX CUCTEM.

21. Hanmummre QopMmyiry MUTEIUTHI 30711 OpoMuza cepedpa, MOIydeHHOTO TPU B3aUMOJIEHCTBUH Pa30aBIEeHHOTO
pacTBOpa HUTpaTa cepedpa u30bITKOM Opomua HaTpusi. Kakos 3apsij Oyner UMeTh rpanyia?

22. YCTONUUBOCTD U KOATYJISILMS KOJJIOUIHBIX cucTeM. B3anMHast koarynsus 30Jei.

23. ToHKUE MJICHKU: TICHHBIE U SMYJIbCHOHHBIE. [Iprpoia ycToHYMBOCTH.

24. 3onb opuaa cepedpa nomydeH nodasnenueM k 20 mz 0,01 H pactBopa oguaa xamust, 28 mz 0,005 H pacTBopa
HuTpara cepebpa. Hamummre (opMmyiny MHUIEIUTBI MOJYYEHHOTO 30Ji1 M ONpeNeNUTe HANpaBICHUE IBIKCHHS
rpaHyIbl 30014 Hoauaa cepedpa npu eKkTpodopese.

25. Teopus ycToitunBocTH U Koaryssinuu kosutounos (I'.®dpeiianuxa, . Mromnepa, Teopust 1J1DO).

26. ToHKHE MJICHKU: TIEHHBIE U SMYJIbCHOHHBIE. [Ipupoia ycTOHYMBOCTH.

27. Hanumwure ¢opmyny munemisl cynbdara Oapusi, MOJyYSHHOTO CIMBAaHHEM OJIMHAKOBOIO O0beMa CHIBHO
pa30aBIeHHOTO PacTBOpa XJopuaa Oapusi 1 MeHee pa30aBIeHHOIO pacTBOPa CEPHOI KHCIIOTHI.

28. AncopOIMOHHOE MMOHMKEHUE MPOYHOCTH TBepabIx Ten (3pdekt Pedbunaepa). OcHOBHBIE (HOPMBI MPOSIBICHUS
addekra.

29. Oco0CHHOCTH ONITUYECKUX CBOWCTB AUCIIEPCHBIX crcTeM. ONTHYECKHUE METOIBI aHAITN3a JTUCIIEPCHOCTH.

30. OOwsicHATE MeXaHM3M Ha0yXaHWUsi W PACTBOPEHHUS TMOJMMEPOB Ha TMpuMepe Kaydyka. Yro Takoe
M30UPaTEIbHOCT Mpoliecca HabyxaHus?

31. OrnnuuTensHbIE OCOOCHHOCTH pAacTBOPOB IOJMMEPOB M KOJUIOWIOB. SIBI€HHME aHOMAaJIbHOW BSI3KOCTH
pPacTBOPOB BHICOKOITOIUMEPOB, YEM OHO BBI3BAHO?

32. CenumeHTaunoHHO-1M((Hy3HOHHOE paBHOBECHE, ONIPeIesICHIE Ynciia ABOTaapo.

33. BnusiHue KOHUEHTpaluH, TeMIEpaTypbl U JIEKTPOJMTOB Ha 3acTyJHeBaHUE kenaTuHa. [louemy crynum —
9IIACTHYHEIE, a TelTH — XpYIKue?
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34. Tepmomuunamuka ajgcopOiuu. BeiBom ypaBHeHust ['m0O0ca. [ToBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
WHAKTHBHBIC BEILIECTBA.

35. Knaccudukanus u Mmetoasl noiayuenus reneil. [lpusenure npumepst. CTynHu.

36. [Toporu xoaryisiuu 3JIEKTPOJIUTOB ISl HEKOTOPOTo THIPo30is paBHBL: Cnanos = 300 mmonv/n, Cuger= 12,5
mmoav/n, Cnazsos = = 147,5 mmonv/n, Caiciz = 0,17 mmonw/n. Kaxoii 3apsiji HECYT YaCTHIIBI 3071517

37. Aspozonu. Knaccudukanus. Dnekrpuyeckue cBoicTBa adpo3zodeil. [IpakTiuueckoe ncnoiabp3oBaHue.

38. KonmuecTBeHHBIE XapaKTEPUCTUKH AUCTIEPCHOCTU: JUCIIEPCHOCTD, PaANyC KPUBHU3HEI, YeIbHas IOBEPXHOCTb.
[TorsTHe 0 MTHOPMIBHBIX B THOPOOHBIX JUCTICPCHBIX CHCTEMAX.

39. Uro0OsI BbI3BaTh Koarymsimuto 10 mz 30ms rumpokcuna xenesa (I11), B kakaoMm ciaydae moTpedoBaoch MPUITHTE:
7,6 mn 2 u pactBopa NaCl, 11 mz 0,01 u pacrBopa Na,S0s u 13,5 mz 0,001 u pactBopa Ks[Fe (CN)g].
Omnpenenure 3HaK 3apsifia YACTHUI] 3011 U BEIYUCIUTE TOPOT KOATYJISIIIMN KKIOTO AJIEKTPOJIHTA.

40. Tuddyszus B kouTonaHbIX cucteMax. Cesi3b Koddduimenta mudpPpy3nuu ¢ pa3MepoM YaCTHII.

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

42. 3omp Opomuza cepedpa moiydeH peakuueil aBoiHoro oomena 16 mz 0,005 H pacTtBopa HUTparta cepebpa u 40
mn 0,0025 H pacTBopa Opomuaa kanus. Kakoit u3 aByx snekrponutoB — MgS04 i Ks[Fe(CN)s] — Oyaer umetsb
0O0JIBIINI OPOT KOATYJIALUH JIJIS TIOJTYYSHHOTO 3071517

43. Ilensl. [Tonydenue u ctpoeHue. Y CTOHUMBOCTD MeH. OCHOBHBIC TPUMECHEHUSI.

44. Teopust yCTOWYMBOCTH M KOATYJISIIUU THAPOGOOHBIX KOJUIOHIOB PACTBOPAMH SJIEKTPOJIUTOB.

45, Kak pacmnonoxarcs MOpoTH KOaryJsiiuu B me-3Kke/1 B paxy pactBopoB coneit AlCls, MgS0s4, NaHoP0s ans
OTPHLIATEIHHO 3apsHKEHHOTO 305151 JUoKcuaa kpemaus? Jlaiite mosicHeHusl.

46. DICKTPOKUHETHUECKHUE SIBIICHUS. DIIEKTPO(Ope3 U IJICKTPOOCMOC.

47. Cegumenrarusi. CemMMEHTAIIMOHHBIN aHAIN3 CycrieH3ui. Y paBHeHne CTokca-DHINTeHHa.

48. Jan 30mmp ruapokcuaa xemnesa (I1I) u 3omp cynpduna cypsmsr (I11). [l xoarymnsmum 5TUX 305el TPUMEHUIH
pacTBOpBI OJMHAKOBOM HOPMAabHON KoHIEHTpaluu ciexyrommx comeii: Ca(N0s3)2, AlCls, NaxS0s 1 K3[Fe(CN)g].
Kakoro pactBopa motpe60oBanoch Jiisl KOATYJISIUY KaXI0T0 U3 30J1ei HAMMEHBIIIee U HanOObIlee KOJIUIESCTBO?

49. Munennoobpa3zoBaHue B BOJHBIX M HEBOJHBIX cpeax. TepMoIuHaMuKa MULIEITIO00pa30BaHusI.

50. CtpykTypoobpa3zoBaHue B AUCTIEPCHBIX cCUCTeMax. OCHOBHBIE THUIIBI CTPYKTYP.

51. Kak pacnosoxartcs MOpord KoaryJsiuu B me-3x6/1 B psaay pactsopoB coneir NaCl, AlCls, NapS0s, NaH2P04
JUTst 3071 Tuapokcuaa xkenesa (1), momyderHoro metogom ruaponmsa? Jlaiite mosicHEHUS.

52. MeTo/ibl OJTyYeHHUS] U OUYUCTKHU JIUCIIEPCHBIX cucTeM. [lomydeHue 3051eit MEeToI0M NeNTH3AIINY.

53. MosekynIpHO-KMHETHUYECKIE CBOHCTBA KOJUTOUTHBIX CUCTEM.

54. 3omp Opomuza cepedpa noiydeH peaknueii aBoiiHoro oomena 20 mz 0,005 H pacTBOpa HHTpaTta cepedpa u 20
mn 0,0025 H pactBopa Opommma kamusa. Hammmmire (opMmylly MHIETBI MOMYYEHHOTO 30JI1 U OIPENENHUTE
HaIpaBJieHUE JBUKCHUS IpaHyIibl OpoMua cepedpa mpu asiekrpodopese.

55. O6pazoBanue NMOGOOHBIX UCIIEPCHBIX CHUCTEM IMPU JUCIIEPTHPOBAHUM;, KOHJCHCUPOBAHUHW. [IpuMepsl.
CTtpoeHre MULIEIUTBI KOJUIOMAHOM YaCTHIIBI.

56. CTpykTypHO-MexaHuuecKkuil baprep 1o Pebunyiepy - kak GpakTop ycTOHYMBOCTH TUCTIEPCHBIX CHCTEM.

57. Hanumute ypaBHEHHS PEaKIUi, BBIPAXKAONIUX MPOLECCHI, MPOUCXOAAIINE TPU MOJYYSHUH 301 THAPOKCHIA
xene3a (111) merogom ruapomnuza. M3o00pasure cTpoeHHe MUIECIUIBI TAHHOTO 30JIS.
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Ipumep nadoparopHbix 3ausaTuii (6 cemectp) (IK-1, IIK-2)

JlaGopaTopHas padora 1.
N3MEPEHUME MNOBEPXHOCTHOI'O HATSKEUS PACTBOPOB ITAB

Henn padoTtel. 1. O3HaKoOMIIEHHE ¢ METOAAMH U3MEPEHHUS TTOBEPXHOCTHOTO HATSKCHHS.

2. [TocTpoeHue U30TEpPMBI IOBEPXHOCTHOTO HaTsHKeHUS pacTBopa [TAB 1o skcrieprMeHTaIbHBIM JJAHHBIM.
N3mepenrne MOBEpXHOCTHOTO HATSDKEHUS KUAKOCTEH, OIMpeeleHne 3aBUCHMOCTH TOBEPXHOCTHOTO
HATSDKCHHUSA YHCTBIX JKHIKOCTEH OT TeMIepaTyphl, pacdeT IOJHOW TMOBEPXHOCTHON JHEPTUU H e
COCTABJISIFOIIHX.

Bonpochsi:
1. YUro Takoe NOBEPXHOCTHOE HATSHKCHUE H, B KAKUX SAMHUIIAX OHO H3MepseTcs?
2. Kak 3aBUCHT OBEPXHOCTHOE HATSHKEHUE OT MPUPOABI BEIIECTBA, 00pa3yIOIIEro moBepXHOCTh
(MEXMOIIEKYIIIPHOTO B3aMMO/ICUCTBHS)?
3. Kakue MeTopl HCHOIB3YIOTCS /151 ONPEAeICHNs IOBEPXHOCTHOT'O HATSHKEHUS KUIKOCTEH?
3. Ha gyem ocHoBano HU3MCPCHUEC MMOBEPXHOCTHOT'O HATAKCHU A )KI/II[KOCTCﬁ MCTOAOM KaIllUJIJIAPHOI'O
MIOHATHUS, METOJIOM HaWOOJBIIEro JaBIeHHs ITy3bIpbKa Bo3ayxa (meron PebumHmepa), MeTomom
OTpbIBA KOJBLA U CTAJTArMOMETPHYECKHM METOIOM?
4. Kak u mouemy 3aBHCUT NTOBEPXHOCTHOE HATSDKEHHUE TE OT TeMIIEPaTyphl?
5. 1o kakOMy ypaBHEHHIO MOKHO PAaCCUUTATH MOJIHYIO TIOBEPXHOCTHYIO 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 BBIIYBaeTCs Iy3bIpeK BO3AyXxa. Tak Kak TMOBEPXHOCTHOE HATSDKEHHE eCTh padoTa oOpa3oBaHUsS WU
paspylieHus eAWHUIBI [OBEPXHOCTH, TO YCHIHWE, 3aTpaueHHOE Ha pa3pblB IUICHKH MY3bIpbKa, OyJeT
HPONOPIHMOHATBHO MOBEPXHOCTHOMY HATSDKCHHIO. DTO YCUIIHE ONpPEACNSeTCS TeM HauOONbIIuM AaBieHueM (P),
P KOTOPOM ITy3BIPEK OTpBIBaeTCA OT Kamwuisipa. B MOMEHT oTpbiBa My3bIpbKa BBIMOIHSIETCS CIeayrolee
PaBEHCTBO:

P = Prymp + PKan (1)
rac Pm;[p — rUAPOCTATUYCCKOC NaBJICHUC cronba KUIAKOCTH B KaIlTUJLIAPE:
Prvmp = h(pZ - pl)g (2)
rac h — FJ'Iy6I/IHa MOrpy>XCHHUA Kalluiuisdpa B KUIKOCTb, P2, Pp1 IINIOTHOCTH COOTBCTCTBCHHO JXHUJIKOCTH H

HACBILICHHOT'O T1apa; § — YCKOPEHHUEe CBOOOIHOTO TaICHUS.
KanunnsprHoe nasnenue P, A€HCTBYIOIIEE HA BOTHYTYIO IIOBEPXHOCTD KUIKOCTH:

P :%6’ (3)

Kan

rae O — MOBEPXHOCTHOE HATsDKEHWE; R — paamyc kammnisipa, paBHBI B MOMEHT OTpPBIBA Iy3BIPbKa PagnycCy
KPUBU3HBI €70 IIOBEPXHOCTH.

Eciu kanusuisp TOJBKO KacaeTcsi OBEPXHOCTH YHIKOCTH, TO MOXKHO MPUHSTH, uto h = 0, crieoBaTenbHo,
P =0, uTorma

Tuap

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

3HaueHre R MOXKHO pacCcuUuTaTh N0 JaBJICHUIO PO , IpA KOTOPOM HNPOUCXOAUT OTPBIB ITY3bIpbKa BO31yXa C

AAaHHOI'O KaIllhJIgpa, CONprUKacaromerocsa co CTaHI[apTHOfI KUJIKOCTBIO, TIOBEPXHOCTHOC HATSAKCHUC (G O) KOTOpOﬁ

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

2P, P,

Ecnu 0603HaunTh O0 _ K » TO
Po
c =KP. (6)

Cxema yCTaHOBKH IIPE/ICTaBlieHa Ha puc. 1.

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

Cocyn 1 ¢ uccrnegyemoii KUJIKOCTbIO COEIUHAETCS ¢ UICTOYHUKOM pa3psHKeHUS — BOASHBIM KEKTOPOM 2.
JlaBneHne u3MepsieTcsl HaKIOHHBIM MaHOMeTpoM 3. Bo BpeMsi paboThl B cocyie Hal MOBEPXHOCTBHIO JKUIKOCTU
CO3JIaeTcsl pa3psHKCHUE B Pe3yJbTaTe TOTO, YTO M3 3KEKTOpa MCTEKaeT BOJA, a HaJl KAaWUIIPHBIM KOHYMKOM B
TpyOke 4 naBieHWe aTMOoc(epHOe, STO HPUBOJUT K TOMY, 4TO yepe3 TpyOKy 4 3acackiBaeTcsi BO3AyX U Ha
KallWIIPHOM KOHYHMKE €€ 00pa3yercsi BO3AYLIHbIM Imy3bIpek. [lpu mocTmkeHHHM OnpeaereHHOW Pa3sHOCTH
nasnennii (AP) npoucxomut otpsI 06pa3oBapmerocs my3sphbKa:

AP=P-P, .,
rae P — mokasaHusi MaHOMETpa B MOMEHT OTPBIBA MY3bIPbKa; Pary — MOKa3aHUS MaHOMETpa MpHU aTMOCHEpHOM
nasneHud. Ecnu Py IPUHATH 32 TOUKY OTCUeTa (HyJIeBOE 3HAUEHHE MIKaJIb), TO
AP =P,
rae P — MakCUMaJIbHOE JAaBJIEHHE ra30BOT0 My3bIpPhKa.

Takum 00pa3zoM, MpOCTBIM YMHOXEeHHEM K Ha 3HAaYeHHE IIOKAa3aHWs MaHOMETpa MOJIy4aloT BEIMYHHY

MOBEPXHOCTHOI'O HATSDKEHHS UCCIIelyeMON KUAKOCTH
o, =KP.

Bennunny K, kak OBUIO CKa3aHO BBINIE, ONPEACISIOT 3KCIEPUMEHTAIBHO, HCIONB3ys B KauecTBe

CTaHJAPTHOM XUAKOCTH JUCTHLIMPOBAHHYIO BOJIY, MOBEPXHOCTHOE HATsDKeHHE KOTOpoi (OH O) xopouio

M3BECTHO:
Ouo
2.

PHZO

IIpudops! u peakTussl. 1. [Ipubop Pebunnepa. 2. BoxsHoit 3:xxextop. 3.Manomerp. 4. MepHbie KOOI Ha
50 cm® — 8 . 5. Mepnas nunetka. 6. Uccnenyemsie [TAB (o ykazanuro npenogasarens). 7. JIMCTUIIIMPOBaHHAS
BOJA.

K:

Iopsinok BLIMOJTHEHHST PAdOTHI.

1. B cocyn npubopa Pebunnepa HanMBarOT TUCTHIUIMPOBAHHYIO BOAY. Ee MOMKHO OBITH CTONBKO, YTOOBI
KamWUIAPHBIA KOHYUK TPYOKH TOJIBKO Kacajcs JKUAKOCTH. M30BITOK KHIKOCTH OTOMPAIOT 4epe3 KalWLIAPHYIO
TpyOKY, KaK 3TO JIENaeTCs MPH UCITOIH30BAHUH MTUTIETKH.

2. llpucoenuustor npubop PeOuHIepa K MCTOYHMKY Bakyyma, JJIs STOTO HAJEBAIOT Ha €ro marpyook
PE3UHOBYIO TPYOKY, HAYIIYIO OT BOJITHOTO 3KEKTOPA.

3. OTMevaroT HyJIeBOE TOKA3aHHE IKATBI MAHOMETPA (Pary).

4. TlpoBepsIOT TepMETUYHOCTh YCTAHOBKH. J[JI1 3TOTO TOHKOW CTPYWKOW CIMBAIOT BOAY M3 BOMISIHOTO
MKEKTOpa, MOKa B COCy/e HE HAYHYT BBLICNSATHCS MY3bIPHKH BO31ayXa. Torma KpaH 3KEKTOopa 3aKpbIBAlOT U
yOeKIafoTCs, UTO B TEUCHHE 2-3 MUHYT CO3/IaHHOE B COCY/IE Pa3peKCHHUE COXpaHseTcs (KHUIKOCTh B MAaHOMETPE HE
omyckaetcs). Eciu naBieHue B cocy/ie MoHKaeTcs (T. €. HeT TePMETUIHOCTH ), TO HaJI0 0OPaTHTHCS K JTA0OOPAHTY.
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5. Perynmupytor cimB BOABI M3 KEKTOpa TakK, 4TOOBI B MUHYTY oOpa3oBajoch 2-3 my3bIpbka. Hemb3s
JIOITYCKaTh 00pa30BaHUsl YCTOMYUBBIX TPO3IbEB MEIKUX MY3BIPHKOB HMJIM CIHUIIKOM MEJIEHHOEC WX OOpa3oBaHHE,
9TO BJIMSET Ha TOYHOCTh M3MepeHwus. [Ipu oOpa3oBaHMM My3bIpbKa JIABJICHUE IMOCTEIICHHO HApacTaeT, JOCTHracT
MaKCUMyMa, TIPY OTpPBIBE My3bIPbKa PE3KO MajacT M CHOBAa MEJJICHHO HapacTaeT MpH 00pa30BaHUU CIICAYIOIIECTO
my3bIpbKa. JlaBeHre OTphIBa My3bIPhKa COOTBETCTBYET MAKCHMAIBHOMY TIOHITHIO )XHUAKOCTH B MaHoMeTpe (P).

6. [IpousBonsT 5 3aMepoB U OepyT cpellHee U3 TPEX MOCIEAHNX (pcp’o), JIBa TICPBBIX 3aMepa HE YYUTHIBAIOT.

7. PaccunThIBatoT KOHCTAHTY cocyaa (K) mo dpopmyie:
K=_"2°,
P

Pep0

rae O 0 — MOBEPXHOCTHOE HATSKEHHE BOJIBI ITPH AJAHHOM Temmepatype (Tabmn. [Ipumoxkenus).

8. B mepubix kombax Ha 50 cm® roroar 8 pactBopos ITAB 3amaHHOM KOHUEHTpanuu (MO yYKa3aHHIO
TIPEIo1aBaTes).

Tabmuma 1
HcxonHble TaHHBIE U PE3YJIbTAThl SKCIEPUMEHTA
TOl'lblTa: G 0 =

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

- 2
p-pa AN A O Py = (Py+P,+P5)/3 T/
H,O

1

2

8

9. Usmepstor P amsl MccieayeMbIX pacTBOPOB, Kak 3TO OBUIO CHIENAHO ISl BOJBI, HAYMHAS W3MEPEHUE C
HanOosnee pazdaBieHHOro pactBopa. llepen n3MepeHMsIMH COCYZA TIIATENBHO OMOJACKHUBAIOT HCCIIECIYEMbIM
pactBopoM. B xome Bcex m3MepeHHH CieAsT 3a TeM, YTOObl HyJIEeBOE IOKa3aHHE MaHOMeTpa (TOYKa OTCUeTa)
0CTaBajJOCh HEM3MEHHBIM.

10. PaccunThIBalOT MOBEPXHOCTHOE HATSDKEHHUE HCCIIEAYEMBIX PACTBOPOB 110 hopMylie: ¢ = KP,,-

11. MMosnyyeHHbIC JaHHBIC CBOAAT B Ta0miry 1.

Bapmuanr 2.
OIIPEJAEJIEHUE 3ABUCUMOCTHU BEJIMYUHBI IOBEPXHOCTHOI'O HATSKEHUSA )KUIAKOCTHU
OT TEMIIEPATYPBI

Bennuuna MOBCPXHOCTHOI'O HATSXKCHHA 3aBUCHUT HE TOJIBKO OT IMPUPOABLI XUIAKOCTHU, HO TAaKXKC MU OT
temneparypel. C TOBBIIIEHHEM TEMIIEpaTyphl IOBEPXHOCTHOE HATsDKEHHE yMeHblnaercs. HaOmromaTe 9Ty
3aBHCUMOCTb yI00HO IpH oMoy npudopa Pedbunaepa.

W3mepeHne MOBEpXHOCTHOrO HaTsbkeHHs mo wmeroay II. A. PeOunnepa ocHOBaHO Ha TOM, YTO B
UCTIBITYEMYIO JKUAKOCTh OMYCKAIOT BEPTUKAIBHYIO TPYOKY C KaMJUISIPHBIM KOHYMKOM, Yepe3 KOTOPBIN PO TyBatoT
BO3yX. M3mepstoT naieHue P, pu KOTOPOM M3 HIDKHETO KOHIIA TPYOKH OTAENSIOTCS My3bIphKH BO3Iyxa. Yem
OoJiblIIe MOBEPXHOCTHOE HATSHKEHUE HCIIBITYEMOW XHIKOCTH, TeM OoJiblliee AaBieHHue TpeOyeTcsl A OTACICHUS

My3bIpbKa BO3yXa.
Takum 06pazom,

G =KP, )
rae O — BeJIMYMHA NOBEPXHOCTHOTO HATskeHWs; K — MOcTosiHHAs Npubopa, KOTopas 3aBMCHUT OT paauyca
KaIMJUIAPHOr0 KOHYHMKA TpyOKu. JlaBlieHne B MOMEHT OTPBIBA My3bIPbKa H3MEPSIOT MAHOMETPOM.

YTo06b! ONpeIeuTh KOHCTAHTY KalMILISAPa, B KAUeCTBE UCIBITYEMOM KMIAKOCTH OepyT cHavana KUIKOCTb,
HOBEPXHOCTHOE HATSKEHUE KOTOPOIl U3BECTHO, HAIPUMEP AMCTHILIMPOBAHHYIO BOAY. EC/IM M3MEpUTH IIPU 3TOM
MaKCUMaJIbHOE JaBjieH’e Py B MOMEHT OTpbIBA My3bIpbKa, TO KOHCTaHTa pubopa OyaeT paBHa:

K =9o. (8)
PO

BbluMciauB KoHCTaHTy 1o (opmysie (8), HAXOAAT BEIMYMHY HOBEPXHOCTHOIO HATSKEHMS MCIBITYEMOM

KUJIKOCTH TPU Pa3IMUHbIX TEMIIEPATypax.
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IpuHaaIeKHOCTH AJsi padoThl. ACTIMpATOp IS CO3MAHUS BaKyyMa; IIHPOKas MpoOWpka ¢ OOKOBBIM
OTPOCTKOM U TMPOOKOW; CIMPTOBON MaHOMETp co mkanol; crakaHn Ha 800—1000 mur; crakan wa 400-500 mu;
tepmometp (ams temnepatyp 10-100°C) ¢ menermsmu B 0,5°C; mTATHB C MHUPOKOH JIAMTKOM AJIS TIOABEIINBAHUS
acmmpaTopa.

Onucanue npubopa st K3MEPEHHsT TOBEPXHOCTHOTO HATSHKEHHS 1Mo MeToay Pebunmepa. [Ipubop (puc. 2)
COCTOMT M3 CTEKJIIHHOTO cocyaa 1 ¢ OokoBo# TpyOkoi 4, kK KOTOpoi mpumnasH MaHomeTp 5. Bepxnee oTBepcTue
cocyna 1 IUIOTHO 3aKpBIBalOT MPOOKOW 3, uyepe3 KOTOPYI MNPOXOIUT CTEKISIHHAas TpyOka 2 ¢ OTTSHYTBIM
KaImJUTAPHBIM KOHIIOM. M3OTHYTBIN KOHEIl TPYOKH 4 MPOITyCKaroT Yepe3 MPoOKY, TUIOTHO 3aKPHIBAIOIIYIO BEpXHEE
oTBepcTHe acmuparopa 6. Jlis HarpeBaHUs XKHUIKOCTH B COCYIE 1O >KEIaeMOH TeMIIepaTypbl ero MOrpyXarmT B
OoNBIION cTakaH ¢ BOAOH (Ha pHUCYHKE HE MOKa3aHO), B KOTOPOM MOJIEPKHUBAIOT TPEOyeMyI0 TeMIeparypy.

Puc. 2. TIpubop ais u3MepeHns: TOBEpXHOCTHOTO HATSHKEHHS 10 MeToy PeObunuepa:
1 — cocyn; 2 — TpyOKa ¢ KamMUIPHBIM KOHIIOM; 3 — TIpoOKa; 4 — OokoBas TpyOka; 5 —maHOMeTp; 6 —
acriupatop; 7 — KpaH; 8 — yamika.

Onucanue padoThl

Onvim. AcniupaTop HANOJHSIOT BOJAOH M II0J HErO MOACTABIAIOT YalmKy 8. B Hauase omeiTa >KUAKOCTH B
060HX KOJIEHAaX MaHOMETpa J0JKHA HAXOJUTHCA HAa OJMHAKOBOM ypoBHE. B cocys 1 HanmBaroT Ha /4 €r0 BEICOTHI
TUCTWIIMPOBAHHYIO BOJY, BCTaBIISIOT MPOOKY 3 M yCTAaHABIMBAIOT TPYOKY 2 Tak, YTOOBI KaIMUIAPHBIMA KOHEL ee
OKasaJiCsl He3HAUUTEIbHO HIDKE IMOBEPXHOCTH BoAbl B cocyae 1. IloacraBisioT ctakaH ¢ HarpeBaeMoi BOJOH Tak,
4yTo0Bl cocyx 1 Obul MOrpykeH B HEro HAIOJOBHHY CBOeH BbICOTHL Ilocie Toro kak jkemaemasl Temmeparypa
YCTaHOBHUTCSI, OTKPBIBAIOT KpaH / aclupaTopa HACTOJNBKO, YTOOBI Yepe3 Kanmwuisip TPyOKH 2 My3bIpbKH BO3IyXa
BBIPBIBAINCE OJMH 3a JPYTUM CO CKOPOCTBIO, JOIMYCKAIOMEH MOJCYET UX. YCTAaHOBHUB OINPEAEICHHYIO YacTOTY
00pa3oBaHUs My3bIPHKOB, IPOM3BOIAT II0 MAaHOMETPY HE MEHEE TPEX OTCUETOB MAKCUMAaJIbHOM pa3HOCTH YPOBHEM.
BBIBOIAT cpeaHIo BETUUHUHY U3 ITHX O0TCUETOB (Po). 3aKphIBAIOT KpaH / U MPOBEPSIOT TEMIIEPaTypy B CTaKaHE C
HarpeBaeMoil Bojoil. Haxomst B Tabmuie (cM. NMPHUIIOKEHWE) BEIHUYMHY IMOBEPXHOCTHOTO HATSKEHHS BOJBI,
COOTBETCTBYIOILYIO Temmeparypy ombita. Ilo ¢opmyse (8) BEIUMCIAIOT NOCTOSHHYIO K Kanmuiuisipa TpyOku 2 1uis
JaHHOTO Ipubopa.

BoumBatoT Bogy M3 cocyda 1, BBICYMIMBAIOT e€ro W TpPyOKy 2; HalMBalOT B COCYJ BMECTO BOJBI
HCCIIEyEMYIO YKHUJKOCTh, TPEJIBAPUTEIILHO OMOJIOCHYB €f0 cocyl 1 u TpyOky 2. HarpeBaroT BoIy B CTakaHe J0
30°C, noacraBiAOT cTakaH nof cocya 1 u B TeyeHue 10 MUH pa3MelIMBalOT B HEM BOJY MEMIAJIKOW, YTOOBI
XKHUAKOCTB B cocyne 1 Harpenach 0 Toif ke TemmnepaTtypsl. [IpuBoasT B neiicTBHe aciuparop, U3MEPSIIOT Pa3HOCTh
ypoBHeit h B MaHOMeTpe, Kak ObLIO yKa3aHO BBIINIE Ui TUCTHUIMPOBAHHOH BOJbBI, W, MOJCTaBUB 3Ha4YeHHE K,
BBIYHCIISIIOT 110 opmyste (7) BelIMYMHY MMOBEPXHOCTHOTO HATSDKEHHMs Uil Mccienyemoit xuakoctu mpu 30°C. To
e caMoe MOBTOPSIOT npu TeMneparype 40, 60, 80°C.

JladopaTopHas padora 2.
DJIEKTPOKHHETHYECKHE CBOIICTBA KOJUIOWIHBIX PACTBOPOB
Henn pa6ornl. 1. O3HakoMiIeHHWE C sABIACHHEM 3jiekTpodopesa. 2.0npeaesieHue CKOPOCTH JIBHKCHHUS

4acTull B JIEKTpuueckoM mnoie. 3.0npeneseHne 3HaKka 3apsaia U BEIMUMHBI 3JEKTPOKMHETHUYECKOIO IIOTEHLMAIa
301151 OEPIUHCKOH JIa3ypH.
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Kpatkue Teoperudeckue moJio:kenusi. Ilpu gsmxennn TBepaod dactunbl [[DC paspeiBacTcs MO Tak
Ha3bIBaEMOW IUTOCKOCTH (TPaHUIE) CKONBXKEHHS C 00pa3oBaHHEM 3apsDKEHHOW KOJUIOMTHOW YaCTHUIBI U
mud¢y3HBIX  TPOTUBOMOHOB. BenmunHa 3apdna KOJUIOMAHOW YACTHIIBI  XapaKTePU3yeTCs  BEIMYMHON
ANIEKTPOKUHETUYECKOTO TOTEHIMaNa. Bce DIICeKTPOKMHETHYECKHE sBICHUS B JHMOGOOHBIX 30J58X, a 3TO
ANIEKTPOOCMOC, AEKTpodope3, MOTCHIMAT TCUCHUS, MOTCHIIMAT CEAUMEHTAIMU, ONPEACISIOTCS BEIMYMHOU WU
3HaKOM ¢ -mOTeHIMana. Bo MHOroM 5Ta BenMuUMHA ONpEAeNseT U YCTOMYMBOCTb KOJIIOUTHOTO PAacTBOpa. DTy
Ype3BBIYAMHO BaXKHYIO B MPAKTUYECKOM OTHOIICHUM BEJIUYHMHY OINPEACISIOT OOBIYHO HA OCHOBE
ANEKTPOPOPETUUSCKUX U3MEPCHHUI.

Ecnu B koTOMIOHBIA pacTBOpP OIMYCTUTh 3JICKTPOABI W HA HUX CO3/1aTh IOCTOSHHYIO pPa3HOCTh
MOTCHIIUAJIOB, TO KOJUIOMJIHBIC YaCTHIBI U AU(QPY3HbIE MPOTHBOMOHBI OYAYT ABUTaThCS K IMPOTHUBOIOIONKHO
3apsHKEHHBIM 3JIEKTPOIaM.

JIBW>KeHHE YacTHIl JUCTICPCHON (Da3bl OTHOCHUTENBHO JUCICPCHOHHOM CPEIbl MO JCHCTBHEM BHEITHETO
AIIEKTPUYECKOTO MOl HA3bIBAETCS AIIEKTPOPOPE30M.

OnexTpodope3 0OHaApYKUBAECTCA SKCIIEPUMEHTAIBHO 110 BBEICTICHHUIO Ha OJHOM U3 AJIEKTPOJIOB (MM OKOJIO
HEro) JAUCIIEPCHOI (a3bl, a TAKXKe MO0 CMEIICHNIO TPAHUIIBI pa3/ielia «KOJUIOMIHBIN pacTBOP—AUCIIEPCHOHHAS Cpeia
K OZTHOMY U3 3JIEKTPOOB.

3Ha4Yenue & -NoTeHIHaNa (B BOJIbTAX) PACCUUTBLIBAECTCSA U3 M3MEPEHHOM B XOJI€ ONbITA CKOPOCTH IBHIKEHHS
4acTHUILl IO ypaBHEHUIO | enbMrosbiia-CMOITyX0OBCKOTO:

g =4 5502, )
eH

rae 1 4 € — BA3KOCTh U JMDJIEKTPUUECKAs NPOHULAEMOCTb CPElbl HA IPaHMIE CKOJbXKEHUs; / — rpaaueHt
MOTEHIIMAIAa BHEIITHETO AJIEKTpUIecKoro noisi; H =E/L, 31ech £ — NpUIoKeHHass U3BHE Pa3HOCTh MOTEHIMAIOB
Ha snekTpoaax, B, L — paccTosnue mexay anekrpomamu, cm; U — ckopocTs saekTpodopesa; 3002 — nepeBoaHoit
MHOKHMTEIb /I BBIYMCIICHUS & -TIOTEHIHAaNa B BOJIbTAX.

3nadenud n U € , NOJACTaBiseMble B ypaBHeHHE I'enbpMronbna-CMOIyXOBCKOro, OepyTcesi 0OBIYHO ISt
IHCIIEPCUOHHON cpenpl. 1Ipu 3TOM, KOHEYHO, JOIyCKaeTcss HeKoTopasi OIMOKa, Tak Kak Ojarofaps MOBBILIEHHON
KOHILIEHTPAMU HOHOB 3HAYCHHS yy U € B JBOWHOM DJIEKTPUYECKOM CJIOE€ MHBIE, YEM I JIUCIEPCHOHHON CPE/IbL.
JUis BOJIBI TIPU KOMHATHOM TEMIIEPAType MOXKHO € JIOCTaTOYHON TOUHOCTHIO NpHMHATH, uto € = 81, = 0,01 IL
OTH 3HaYEHUS UCTIOIB3YIOTCS [IPH pacueTe MOoTEHIMaNa B IaHHOH padoTe.

CkopocTh 371eKTpodopesa ONpenesIsioT, HCHONb3Ysl METO| NIepeABUraroneiics rpanuibl. OH 3aKITI09aeTCs
B TOM, YTO OKPAIICHHBIA KOJUIOMIHBIA PACTBOP MMOMEMIAIOT B ANEKTPOPOPETUUECKYIO STUEHKY, CBEPXY HAIMBAIOT
OOKOBYIO *KHUAKOCTh M HAOIIOJAIOT 32 CKOPOCTHIO MEPEMEIICHUS TPAHUIIBI Pa3ziena «30J1b—00K0Bast )KUAKOCThY 1O
NeCTBUEM NMPUIOKEHHOM K 3JIEKTPOAaM Pa3HOCTH MoTeHuuanoB (E). B onHoM koneHe sUelky rpaHuLa pasziena
MOJHUMAETCS, TaK KaK KOJUIOMJIHBIC YacTUIBl NEPEXOHsIT B OOKOBYIO XHIKOCTb, B APYIOM — OIYCKAaeTcs,
MTOCKOJIBKY KOJUTOMIHBIE YaCTHUIIBI ABMXKYTCS BIIIyOb KOJUTOMTHOTO PacTBOPA.

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

1. BokoBas )HIKOCTh HE JIOJDKHA COJIEPKATh KOAryIHpYIONIMX HOHOB U 10 CBOEMY COCTaBY JOJDKHA OBITh
OnM3Ka K JIUCIIEPCHOHHOM CpeZie 30Jis1, MHAYe IPH MEPEeX0e YacTHIl 30Ji1 B OOKOBYIO KHJIKOCTb OyAeT MEHSIThCA
TommuHa 1uddy3HOTo CII0s U, CIe0BATENbHO, & -ITOTEHIUA.

2. 17151 IoNTy4YeHUsT YeTKOM TPaHHUIIbl pa3ziesia HeoOX0AUuMO, YTOOBI DIIEKTpUIecKast MPOBOJUMOCTb OOKOBOM
XKHUJIKOCTH OblJla paBHA WM HEMHOTO OOJbIIE 3IEKTPUYECKOH MPOBOJUMOCTH 30is. BrimonHeHne 3TOro
TpeOOBaHUSI Ba)XKHO e€II€ W IOTOMY, 4TO oOOJerdaer pacueTbl, TaKk KakK TMaJeHue I[OTeHIuala B
ANIEKTPOPOPETUIECKO TpyOKe OyIeT MPOUCXOJUTh PaBHOMEPHO W TPAJUEHT TMOTCHIMAla Kak B 30J€, TaK U B
OOKOBOH KMIKOCTH OyAET UMETh OJMHAKOBOE MOCTOSHHOE 3HaueHne. Hammyumeil 60K0BOM »KUIKOCTBIO SBISIETCS
JHCIIEPCUOHHAsI Cpefia N3ydaeMoro 30iis1. Ee MOXKHO BBIAETUTH M3 MOPLMH 30 C MOMOIIBIO YIbTpaduIbTPaLiH,
HeHTpU(yTHPOBaHUS HITH 3aMOPaKUBaHUSI.

B HECKOIBKO YIIPOIIEHHOM Cllydae MOYKHO MPHUTOTOBUTH MOJENBHYIO OOKOBYIO JKHJIKOCTH, OCHOBBIBASICh
Ha YCJIOBHUSAX MOJY4YEHUS UCCIEAYEMOTO 30JI5.

MpubGopsr u peaktuBbl. 1. Dnekrpodoperndeckas sueiika. 2. VCTOYHHK MOCTOSHHOTO — TOKa
(manpsokenust) o 300 B. 3. Kon6wr na 200 cm® — 6 wr. 4.1umuaap wa 150 cm®. 5. Crakansl Ha 50 cm® — 2 mr. 6.
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IMunerku rasubie — 2 wr. 7. 20%-ueii pactBop Ka[Fe(CN)s]. 8. Hachimennsiii Ha xonome pactsop FeCls. 9.
HuctunnupoBaHHas Boja.

Iopsinok BbINOJTHEHUS PAGOTHI.

BHUMAHMUE! Ha sueiiky momaercst Beicokoe HampshbkeHue! Bo u3bexaHue mopakeHHS TOKOM BCe
MTOATOTOBUTENBHBIE M PETYIUPOBOYHBIC OMIEPAINY Ha SYEHKE MPOBOIST TOIBKO NP OMKIHOUEHHOM HANPAHCEHUU.
To e kacaeTcs pa30OpKU SYEWKH TSI MBIThS. 3amperiaeTcss KacaThCsl OTOJIEHHBIX YacTell SJIeKTPOAOB,
COIPUKAcaTh UX, a TAKKE YKIabIBATh ANEKTPOAbI BHE U30JIMPOBAHHBIX THE3I.

Ilpucomosnenue 3ons bepaunckou aazypu. bepmunckyio nasyps (rekcarmanodeppar (1) xenesza (I11))
MIOJTy4YalOT B PE3yNIbTaTe XUMHUIECKON peakinu:

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

Jliist Toro 4T00OKBI OSPIMHCKYIO JIa3yph MOJIYYUTh HE B BUJE OCaJIKa, TAK KaK OHAa HE PacTBOpPHMA B BOJIC, a B
KOJUIOMTHOM COCTOSTHHH, HCXOJHBIE KOMIIOHEHTHI HEOOXOAMMO B35ATh B HEIKBHUBAJECHTHBIX KOJIHYECTBAX.
BemecTBo, B31TOC B M30BITKE, Oy€T 00Pa30BHIBATH JBOMHOMN 3JICKTPUYCCKUI CIIONH MUIICIUIBI U ONPEACIATh 3HAK
3apsiga KOJUIOWIHOW YaCTHULIBI.

Heobxomumo coOmroaTe MOPSIOK B CMEIIMBAHUH PACTBOPOB HMCXOMHBIX BEIIECTB: K pa30aBICHHOMY
pacTBOpy BeIIeCTBa, KOTOpoe OyAeT B M30BITKE, MO KAIUSIM NP WHTCHCHBHOM NEPEMEIINBAHUN OOABISETCS
PacTBOp BeIECTBa, KOTOPOE OYET B HEJIOCTATKE.

1. Ilonyuenue 3015 OEpAUHCKOU A3YPU C OMPUYAMETBHO 3APAHCEHHBIMU KOIIOUOHbIMU Yacmuyamu. B 3
KOJIOBI HaMMBaKOT 10 150 cM® IMCTHIIIMPOBAHHOMN BOJBI U B KaXKIyI0 JOOABISAIOT COOTBETCTBEHHO 8, 9, 10 Kamensb
20%-roro pactBopa Ki[Fe(CN)s]. 3aTeM mpu HHTEHCHBHOM IMEPEMEIIMBAHUK BO BCE TPHU KOJOBI TJIa3HOU
MUTICTKOM BIWBAIOT MO | Kamie HachlleHHOro Ha xonoje pactBopa FeCls. [Tonyyaror 3051k OEpIMHCKON JTa3ypH,
crabunusupoBanublii Ka[Fe(CN)s], MuIiemia KoToporo MeeT BUI:

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

2. Iomyuenue 30715 OSPIUHCKOM J1a3ypH C MOJOKUTEIILHO 3apsKCHHBIMU KOJUIOMIHBIMUA YacTuiiamu. B 3
KOJIOBI HanmuBaroT mo 150 cm® JUCTHITAPOBAHHON BOZBI M B KakAyio gobamistor mo 1 kamae pactBopa FeCls.
3areM NpH MHTEHCHBHOM IE€PEMEIIMBAHUM B KaKAYI0 KOOy TIa3HOH MUNeTkoi BimBaioT mo 1, 2, 3 kammm
pactBopa Ka[Fe(CN)e]. Tomy4aror 3076 OepnuHCKON nasypu, cradbummsupoBanubii FeCls, mwumenna kotoporo
UMeeT BUJI:

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

[lomyuennsie 30mu octaBnstoT Ha 5-10 MMH W B TeueHHE ATOTO BPEMEHHU MPOBEPSIIOT 3HAK 3apsja
KOJUTOWTHOM YaCTHIIBI C MOMOIIbI0 (MIBTpOBaiIbHONW Oymaru. Jlns manmpHeimel paOoThl MCIIONB3YIOT OJIUH W3
30JIeH TI0 YKa3aHUIO TIPETmoaaBaTesl.

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

TOTOBAT GOKOBYIO KMIKOCTb, I 5TOT0 HAJIMBAIOT B K010y 100 cM® mucTHILIMpOBaHHOM BOMBI, JOGABIAIOT
10 xanens 0,1 moms/nm® pactBopa KCl, comepkuMoe TIIATENBHO NMEPEMEIIMBAIOT. 3aTUBAIOT GOKOBYIO KHIKOCTh
JIO0 TIOJIOBUHBI KOJIEH TPEXKOJICHHOW sueiiku 1 (puc. 1) M ycTaHaBIMBAIOT SUEHKY BEPTHUKAIBHO Ha OCHOBaHWUHU
IITaTUBA, CIIETKA 3a)KaB €€ CpeHee KOJICHO B BUHTOBOM 3KHME (sIUeliKa JOKHA UMETh BO3MOKHOCTH CKOJIB3UTh
B 3axuMe). BeraBnsior anektpoabl 4 B kpaliHue KolieHa sueliku 1. BcrmomorartenbHBIN cocys 2 U THIETKY
3aIOJIHAIOT HCCIIEyeMBIM 30JIeM Oe3 ITy3bIpeil M yCTAHABJIHMBAKOT €T0 C 3aKPBITBIM 3KMMOM 5 Ha INTATHUBE Tak,
YTOOBI HOCHK MHIIETKU 3 pacrojarajics 1o OCH THe3/1a U He JOXOIMI J0 ero JHa Ha 3-5 MM. OCTOPOKHO OTKPHIBas
32KUM S5, BBOJAT 30JIb B SIUCHKY TakK, 4TOObI CKOPOCTh MOIbEMa JKUAKOCTH B KojeHax cocrasisuia 0,2-0,3 mm/c.
Korna snektpopl 4 OKakyTCsl MOTPYKEHHBIMU B YKHJAKOCTh Ha 5-7 MM, 32)KUM 3aKpbIBAIOT. 3 KpalHUX KOJIEHAX
[P 3TOM JIOJDKHA OBITh YeTKask TpaHulla MEXKIY 30J1eM U OOKOBOH )KHIKOCTHIO. [l0Ciie 3TOro BKIFOYAIOT NCTOYHHK
MUTAHUS U TIOAA0T Ha 3ekTpo il 4 HanpsokeHune 100-300 B mo ykazanwuro mpernojiaBareis.
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Puc. 1. TIpubop ans HabnroaeHus 3neKkTpodopesa

Buinonnenue onvima. OnpeneneHue 3IEKTPOKUHETUYECKOTO MOTEHIMAda 305 paccMaTpUBACMBbIM
METOJIOM OCHOBaHO Ha OTIPe/IeJICHHN CKOPOCTH MEPEMEIICHNS TPAHUIIBI 30JI5 TIOJT BIUSHUAEM JIEKTPHYECKOTO TTOJIS.
[MognepxuBasi HalpspDKEHUE HA SJEKTPOJAX HA MOCTOSIHHO 33aJIaHHOM YPOBHE, UYepe3 KaXKIble 5 MHUH B TEUCHUE
MoJTyyaca 3alMChIBAIOT MOJIOKEHUE TPAHUIIBI 30J15 B KaXJIOM U3 KpalHUX KOJICH. [laHHBIC HAOIOICHUH 3aHOCST B
tabmuiy 1. HaOmomaroT mosiBIieHHE My3BIPHKOB BOIOPO/Aa HA OAHOM W3 3JIEKTPOAOB. 3aKOHUYHB HAOIIOICHHUS,

BBIKJTFOYAIOT UCTOYHUK MUTAHUS M OTKITIOYAIOT OT HETO JEKTPOJIbI.
Tabmuma 1

DKcrepuMeHTaNbHBIC TJAHHBIE AIIEKTPOPOPETHUECKIX U3MEPEHUH

E=..B; L=....cm
Ne T s [Moso)keHre rpaHMIIbl B IPABOM [Nono)keHre rpaHMIlbl B IEBOM
' KOJIEHE, CM KOJIEHE, CM

1 5

2 10
3 15
4 20
5 25

[To maHHBIM TAOIUIBI CTPOAT rpaduK B KOOPAUHATAX MEPEMEIICHHUs TPaHHIbl N — BpeMs /Ui MpaBoro u
JIeBoro KoseHa. s pacuera BeIMUKHBI {-IOTEHLIMANIA HCIIOJB3YIOT IMHEWHBINH y4acTOK rpaduka

Teg,E

rae n = 0,001 ITa-c — BaskocTs Boakl, Ah — B3dTO€ ¢ NMMHEHHOI YacTH rpaduKa CMeNeHne TPAHUIIBI 30715 33 BpeMs

T, cM; € — OMdIEKTpUUecKas MpoHuaeMocTs Bojbl, ipu 20°C € —80,1; €, — anexTpuyeckas MOCTOSHHAs, €,
8,85-10"? (h/m; E — pa3sHOCTb MOTEHIMAJIOB Ha JIIEKTPOAax, B; L — paccTosHUE MEKLy SNIEKTPOJAMHU, U3MEPEHHOE

BOJIb KOJICH U AYyT'U H‘leﬁKH, CM.
ITocne MMOACTAaHOBKHU IMTOCTOAHHBIX BEJIMYUH U IICPEBOJHBIX MHOXUTEIICH YpaBHCHUC YyIIPOIIACTCA:

0,001-Ah-1072-L-102

5601 .E 80,1-8.85-10 12

e =235 3)

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

METPBHL.
B okOHUATENBEHOM ypaBHEHHH Ah, L MOACTaBISIOTCSA B caHTMMETpaxX, T — B MuHyTax; Ah/T — cKOpocTh

NEepeMCUICHUA I'PAHUIIBI 30J14, cM/MuH. PacCUMTBIBAIOT & -IIOTCHIIMAJI IO JaHHBIM CKOPOCTU ABUIKCHUSA IINIOCKOCTU
CKOJIBXXCHHS B IPABOM U JICBOM KOJICHAX. ITo pe3yabTaTaM Ha6HIO,Z[eHHﬁ " PpacCyYCTOB ACIAIOT BBIBOJ O BEIIMYUHE U

3HaKeC & -IIOTCHIIUAJIA.
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®opma oruera. OTYET MODKEH COJCpKaTh Ha3BaHHE PAaOOTHI, ONMHCAHUE €€ LeNH, KPAaTKUH KOHCIICKT
TEOPETUYECKON YacTH, KpaTKyl0 METOIUKY MpPOBEIEHHS OIbITa, CXEMaTHUECKUH pPHCYHOK mpubopa s
HaOJII0IEHUSI CKOPOCTH 3JIEKTpodopesa, 3al0IHEHHYI0 TabnuIly, rpaduky, BBIYUCICHUE & -OTEHIMANA, BEIBOJBL

KoHTpoJbHbIE BONPOCHI

1. Yro HazpBaeTcs AeKTpodhope3om?
2. Crpoenue muiieiut OepiInHCKoi azypu, crabunusupoBanubix FECls u Ka[Fe(CN)g].
3. Kak paccunraTh BeJNMYHHY 3JIEKTPOKMHETHYECKOrO TIOTEHIMATA Ha OCHOBE 3JIEKTPO()OPETHUCCKHUX

HM3MEepeHUuin?

JIuteparypa
1. T'enepman M.U., Koaneuu O.B., KOctparoB B.Il. Kommougnas xumus. — CII6.: Jlans, 2008. — 336 c.
(YueOnuku ans By3oB. CrienuaiabHas TUTEpaTypa).
2. Ilpaktukym mo ¢uzndeckoil U KoimongHon xumun: YueoHoe mocodue (byrpeesa E.B. u ap.). — M.: Beicmas
mkosia, 1990.
3. ErctpatoBa K.U., Kynuna H.A., Manaxosa E.E. ®usndeckas u xoyonaHas xumus: Y4eOHuk. — M.: Breicias
mxkoia, 1990.
4. TaBponckas 10.10. Kosmonanas XxuMust: y4eOHHK M MPAKTHKYM JUIs akagemudeckoro Oakamaspuara / 0. TO.
I'aBponckas, B. H. ITak. — Mocksa: M3narensctBo FOpaiit, 2019. — 287 c¢. — (bakanaBp. AkageMudecKuii Kypc).
— ISBN 978-5-534-02502-6. — Tekcr : anexrponnsiii // DBC FOpaiir [caiit]. — URL.: https://urait.ru.
5. bensieB A.Il. ®usnueckas u xomwtonanas xumus. / "A. I1. benses, B. U. Kyuyk; non pen. A. I1. bensea" - M.
I'S0TAP-Menua, 2014. - 752 c. - ISBN 978-5-9704-2766-8 - Tekcr : anekrponnsiii // ObC "KoHcynbTaHT
crynenta" : [caitr]. - URL : http://www.studentlibrary.ru/book/ISBN9785970427668.html. - Pexxum moctyna : mo
TIOJITTHCKE.

TecThbl K py0eKHOH ATTeCTAMOHHOI KOHTPOJILHOI padoTe Mo TUCHUNINHE
«Kosutonanast xumus» (oopasuni) (ITK-1)

TECTbBI U 3AJJAYAN
nepBoii py0eskHOH aTTeCTAMOHHOI MUCbMEHHO! KOHTPOJILHOI padoThl
Tema «IloBepXHOCTHBIE ABJIEHUS»
[lo kakoMy MpHU3HAKY KIACCH(QHUIUPYIOT IUCIEPCHBIE CUCTEMbI Ha YIBTPaHCIEpPCHBIE, MUKPOT€TEPOTCHHBIE U
rpy0oaucnepcHsIe:
10 CTENEHH JUCTIEPCHOCTH;
0 arperaTHOMY COCTOSIHUIO IUCTIEPCHOH (ha3bl U TUCTIEPCUOHHON CPEJIbI;
10 B3aUMOJICHCTBHIO AUCIIEpPCHOHN (a3bl M AUCIIEPCHOHHOM Cpepl;
10 B3aMMOJICHCTBUIO YaCTHI] IUCTIEPCHOM (ha3bl

[Mo kakoMy IpU3HAKY KIACCU(PHUIUPYIOT JUCIIEPCHBIE CUCTEMBI Ha JTHOPIIIBHBIE U JINO(OOHBIE:
10 CTEIIEHU JUCIIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO IUCIEPCHOH (ha3bl U TMCTIEPCHOHHON CPebl;

O B3aUMOJICHCTBHIO JUCTIEPCHON (a3bl M AUCTIEPCHOHHOMN Cpebl;

10 B3aMMOEMCTBUIO YACTHI] IUCTIEPCHOM (hazbl

[Mo kakoMy IPU3HAKY KIACCU(PHUIUPYIOT JUCIIEPCHBIE CUCTEMbI Ha CBOOOJTHO- U CBSI3HOMCIIEPCHBIE:
10 CTEIIEHU JUCIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO IUCIIEPCHOH (ha3bl U TMCTIEPCUOHHON CPebl;

O B3aUMOJICHCTBHIO JUCTIEPCHON (a3bl M AUCTIEPCHOHHOM Cpebl;

10 B3aMMOEMCTBUIO YACTHI] IUCTIEPCHOM (hazbl

Kakoii pa3Mep MMEIOT YaCTUIBI B MUKPOTETEPOreHHbIX cHcTeMax?
107 -10° m;
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10°-10° m;
10°-107 m;
10°

KomnmonHaeie pacTBOPBI OTIMYAIOTCS OT MCTUHHBIX CICAYIOINIMMU OCOOCHHOCTSMH: a) OUY€HBb CJIa00 BBIPaXKCHBI
KOJUIMTaTUBHBIC CBOMCTBA; 0) 3HAYHMTEIBHO BBINIE CKOPOCTh JU((Y3UNM pPacTBOPCHHOTO BEIIECTBA; B)
PacTBOPEHHOE BEIIECTBO Pa3ApoOJIeHO J0 MOJEKYN (MOHOB); T) YaCTHUIBI KOJJIOWIHO-PACTBOPEHHOTO BEIIECTBA
CIIOCOOHBI TIPOHUKATh 4Yepe3 YJIbTPATOHKOMOPUCTHIE MEMOpAHBI; J) SIBJISIOTCS ONTHYCCKH HEOIHOPOIHBIMU
(pacceMBarOIIMMU CBET) CPEllaMU; €) BCE KOJIJIOUIHBIC PACTBOPHI ABISIOTCS TEPMOJUHAMHYCCKU HEYCTOHYMBBIMU
HEpaBHOBECHBIMH cHcTeMaMu. Kakvie yTBep ICHHsI SBISIFOTCS TPaBUIILHBIME?

1) BI'B;

2) AL

3) BT'A;

4) AT

Tema: «JileKTpUYeCKHE CBOHCTBA JUCIEPCHBIX CHCTEM»
3omp  Agl momyuen B3ammopeiictBueM AgNOs: wu Kl mpu  wu3deitke Kl Kakoiri won Oyzer
MIOTEHITUATIOOTIPEICIISIONTIM ?
Ag*;
I~
K*;
Nng.

[Tpu monmy4yeHnu 3MyIbCHIA TUMA "Maciio B Bojie" B KaUECTBE CTAOMIM3aTOPOB MCIOJIb30BaHBI THIPOXIOPU/
nonenunamMmmonus .KakoB 3Hak 3apsina Kamnenpb?

MOJIOKUTENBHBIN;

OTpULIATEIbHBIN;

HET 3apsza.

K xakomy ssektpony OyIyT mepeMeniaTbcss MaKpOMOJIEKYJIbI Oelika B KUCIIO# cpee?
K KaTozy;

K aHOZLY;

He OyAyT mepeMenaTsesl.

IIpu cuHTE3e NaTekca MONMUCTHPOJIa B KAYECTBE CTAOMIIN3aTOPa UCTIONIB30BAH IOCIHICYIb(AT HATPUS
C12H250S03Na. Kakoii noH Oyet noTeHIHaIonpeaessonmm?

Na*;

C12H250™

C12H25OSO37.

Tunposzons cynbpuma weimbsika (I1) momyuen mnpomyckanumeM H30bITKA CEPOBOIOPOJA Hepe3 pPacTBOP
MBIIIBIKOBUCTON KUCIOTHL: 2 H3ASOs + 3 HaS = As,S3 + 6 HoO. 3apsin wactur Oyner

TIOJIOKUTENBHBIN (BeieacTBHe aacopOuun nonos HY);

OTpUIIATENBHBIN (BCIIEACTBHE aacopOunu noHoB HS");

3apsij OTCYTCTBYET.

I'mapozons xmopuna xeneza (I11) momyden rugponmzom FeClzmpu kumsuenun pactBopa: FeCls + 3 H,O —
Fe(OH); + 3 HCI. B pesynsrare 00Opa3yercss MUIEIA, CTPOSHHE KOTOPO MOYKHO BBIpasuTh (HOPMyIIOit
{m[Fe(OH);] nFeO+ (n-X)CI} XCI~. YkaknuTe COCTaBIAIONINE YaCTH MHIEIUIBL: 1)Sap0 MUIIEUTBL; 2)
MOTEHIHATIONPEICISIOIIIE HOHBI, 3) MPOTUBOMOHBI OT YACTHIIbI IO TPAHUIIBI CKOJIBKEHNUS; 4) MPOTUBOUOHBI
muddysnoit yactu J19C. a) m[Fe(OH)s]; 6) xCl; B) (n-X)CI" r) nFeO" . YkakuTe npaBuiibHbIC BApHAHTHI OTBETA:
10; 2a; 3r; 48

la; 2r; 3B; 40

IT; 2a 3B 40

I'unposons noguna cepedpa nomyden no peakuun: AgNOs+ Kl = Agl + KNO3 B mpucyrctBun n30bitka AgNOs .
VYkaxnuTe NpaBWIbHYIO (YOPMYITY MULEIUIBI 30151
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{m[Agl] nAg* (n-X)NO3}**x NO3
{m[Agl] nI~ (n - X)K*}**+ xK*
{m[AgI] n NOs(n - X)Ag+ }*" * xAg*

JIMCIIepCHOCTD SBISIETCSI OCHOBHOM XapaKTePUCTUKOM AUCIIEPCHON CUCTEMBI M MEPOI:
MPO3pavyHOCTH BEIICCTBA;

pa3npoOIEHHOCTH BEILIECTBA,

MYTHOCTH CHUCTEMBI;

crunanus Gpa3 CUCTEMBI

XapaKkTepUCTUKOH CTETeH! pa3ApO0ICHHOCTH BEIIECTBA CITYKHUT BEIMYMHA
MOBEPXHOCTHOMN SHEPTUH;

SHTPOIUH CUCTEMBI;

yIIebHOW TIOBEPXHOCTH;

CBSI3aHHOM SHEPTUU CUCTEMBI

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

10° - 10° m;

104 - 107 m;

menee 107 w;

107-10%m

CBoiicTBa KOJNTOMIHBIX CHCTEM:

HEIpO3padHble, OTPAKAIOT CBET;

MIpO3pavHbIe, HEOaIeCIUPYIOIIHE;

CTaperoT BO BPEMEHH;

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

reTEpOreHHbBIC

[TeHbl, ra30BBIC 3MYJILCUU 110 arPEraTHOMY COCTOSHUIO (ha3 CUCTEMbI OTHOCSATCS K THITY:
K/T;

T/T;

I/K;

KK,

T/T

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

KOATYJISLHIO 30JIeH;

yBEJIMYEHHE IOBEPXHOCTH pazzena (as;

MOHIKEHNE TOBEPXHOCTHOTO HATSDKEHUS Ha TPaHUIIe pasena a3

VY anvHeHNe MOJIEKYIbI TOBEPXHOCTHO-aKTUBHOTO BEIIECTBA HA oHy rpymimy — CHo-
YMEHBIIAET MOBEPXHOCTHYIO aKTUBHOCTH B 10 pas;

HE BJIMSIET HA IIOBEPXHOCTHOE HATSHKECHUE CUCTEMBI;

yBEJINYMBAET MOBEPXHOCTHYIO aKTUBHOCTD B 3-3,5 pasa;

YBEJIMYUBAET OBEPXHOCTHYIO aKTUBHOCTb B S pa3

KauecrBennoe npasuio Pebunaepa; uem Oosplie pa3sHOCTH NOJISIPHOCTEN a3, TeMm;
ciabee OBEPXHOCTHOE HATSHKEHUE Ha TPaHULIE UX pa3zena;

OosblIe yaenbHast NOBEPXHOCTH pasnena das;

CHJIbHEE IIOBEPXHOCTHOE HATSXKEHUE Ha T'PAHULIE UX pa3Jielia;

CHJIbHEE pacciioeHue (a3 TUCIIEPCHON CHCTEMBI

IToBepXHOCTHOE HATSKEHUE KUAKOCTEN C YBEIMYEHUEM TEMIIEPATYPhI
HE U3MEHAETCH;
YBEIUYUBAECTCS
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OCTacCTCsA IOCTOAHHBIM,
YMCHBIIIACTCH

JlekapCcTBEHHBIC IMYJIBCHH, MOJIOKO TIO0 arperaTHOMY COCTOSIHUIO (a3 CHUCTEMBbI OTHOCSTCS K THILY:
KK

T/ XK

K/T

r/'T

CucTeMsl, B KOTOPBIX CHIIBHO BBIPAYKEHO B3aMMOJICHCTBUE YacTHUI] JUCTIEPCHON (a3bl C paCTBOPUTEIEM
Ha3bIBAIOTCS

nHIud GepeHTHEIMI

rUIPOPOOHBIMH

TMOQUWIEHBIMA

CBSI3HO-ANCTIEPCHBIMH

Kpurnueckas konnentpamums muremooopasoBannst (KKM) sxkciepuMeHTanbHO ONpeneseTcs Mo N3y4eHUI0
3aBHCHMOCTH

MTOBEPXHOCTHOTO HATsKEHUS OT KOHIeHTparmu [TIAB

MMOBCPXHOCTHOI'O HATSAKCHHUA OT TEMIICPATYPhI

koHueHTpaiuu [IAB oT yaensHOM oBepXHOCTH pa3zaeia (a3

KkoHIeHTpauuu [TAB oT TemnepaTypbl

VYkaxuTe MpaBUIbHOE ypaBHEHHUE, CBA3BIBAOIICE TOBEPXHOCTHOE HATSDKEHHE G CO CBOOOTHOM MOBEPXHOCTHOM
sHeprueii [ mo6ca G:

a)g=8

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

Kakoe BeriecTBo ciieyeT 100aBUTh K BOJIE, YTOOBI TOBEPXHOCTHOE HATSKEHHE MOJyYSHHOTO PACTBOPA 0Ka3aIoCh
0oJIbIIe, YeM Y BOJBI?

MTOBEPXHOCTHO-WHAKTHUBHOE

MHOTOaTOMHBIE CIIPTHI

MMOBEPXHOCTHO-HEAKTHBHOE

TTOBEPXHOCTHO-aKTUBHOE

BemiecTBa ¢ KakuM cTpoeHHEM MOJIEKYJ OyayT 00J1a1aTh MOBEPXHOCTHO-AKTUBHBIMHU CBOIiCTBaMU?
THIPOQHUIBHEIE

oJeoIITbHBIC

TUUITbHBIE

ruipodoOHbIe

CUMMETpPUYHBIC

B kakux KOOpAWHATaX CTPOUTCA U30TCPMa MNOBECPXHOCTHOI'O HATAXKCHUA paCTBOpOB?

a)T —-o
o)V -T
B)o -C
n) p-T

IIo KakoMy YpaBHEHHIO PACCUMTHIBACTCS IOBEPXHOCTHOE HATSHKCHHE PACTBOpPAa G, METOAOM HAaMOOJIBIIEro
JaBJICHHs ITy3bIPbKOB 10 PeOuunepy? (o, — NOBEPXHOCTHOE HATSIKCHHE pacTBOpurens, p U h —— pasHocts
YPOBHEH MaHOMETPUUECKON JKUAKOCTH B CIIydae PacTBOPUTEIS U PaCTBOP)
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¥“o h
0 x
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B) , _Oohx
“hy
) 6, =06,h,h,
o = h,
Go'lo

3akonunTe onpeneneHue: «IloBepXHOCTHASI AKTUBHOCTD MPEACTABIISIET COOO0M MPOU3BOAHYIO MOBEPXHOCTHOTO
HATSHKEHHS pacTBOPA IO .....»

KOHIICHTPAIHN

Mmacce

JIaBJICHUIO

TeMIIepaType

00BEMY

3akonunte onpeneneHue: «CooTHOUICHNE THAPOGUILHOCTH MOSPHON ¥ THAPOPOOHOCTH HETIOSIPHON TPYII B
MOJIEKYJI€ TOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA HA3BIBACTCS €TI0 .....»

TEKyUYeCTbIO

THIPOPIITEHO-TUIOPUIEHBIM OalaHCOM

[IOBEPXHOCTHOM aKTUBHOCTBIO

MIOBEPXHOCTHBIM HATSDKEHHEM

T(QHUIHLHOCTHIO

BcraBbre nponyiienHoe ¢ioBo: «Hem oonbie uncio ['JIb (rugpoduinbHo-munoduisHOro 6ajiaHca 1o mKajie
I'pudduna), TeM MOBEPXHOCTHO-AaKTUBHOE BEIIECTBO OOJIEE........ »

ruapodoOHO

THIPOPHILHO

BcraBpTe npomymieHHoe cioBo: «Yem mensbie uncio ['JIb (ruapodunsHo-munoduisHoro 6anaHca 1o mKkasie
I'pudduna), TeM TOBEPXHOCTHO-aKTHBHOE BEIIECTBO OOJIEE ...»

THIPOPHIBLHO

ruapodoOHO

Yxkaxute uncino ['JIb gns vanbonee runpodunsHoro [TAB:
18

24

3

8

Yxaxute yucio ['JIb ains Hanbomnee ruapododHoro ITAB:
8

18

24

3

3akoHunTe hopmyaupoBKy npasuia [roxmno — Tpayde: «C yBenndeHneM yrieBo0poIHOIO paaguKaia B PALy
annpaTHyecKux KapOOHOBBIX KUCIOT Ha rpymity —CH>— nX moBepXHOCTHAs! aKTUBHOCTh YBEJIMUMBACTCS . ..»
Ha 3,2

B 2,3 pa3a

B 32 paza

B 3,2 paza
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B 0,32 paza

Kakoe crpoenne nMeroT Mutnieuibl ['apTinu B Muneisipasix pactsopax [1AB?
TpyOUaroe

JICHTOYHOE

MUIACTHHYATOE

MAJIOYKOBHIHOE

chepudeckoe

3akoHunTe onpeneneHue: «KoHIEeHTpUpoBaHKE BEIIECTBA Ha IOBEPXHOCTH pasjienia (a3 Ha3bIBaeTCs ...... »
abcopOmueit

azcopOmueit

necopOrueit

JKCTpaKkLHen

HWHBEpCHUEH

Kakum TernoBeiM 3¢pextoM conpoBoxkmaeTces aacopous?
TEIUTOBOM 3 (EKT OTCYTCTBYET

TEIIOTA BBLACISACTCS

TEIJIOTa MOIJIOIaeTCs

B kakux koopauHaTax CTpOUTCS N30TE€pMa afcopOLUH U3 PaCTBOPOB?

a) A-p
o)p-C
B) p— A
n) A-C

Bcerasbre nponymiernoe cioBo: «llonoxurensHas agcopouus [IAB HaOmogaercs npH ..... 3SHAYCHUH
MOBEPXHOCTHOI aKTUBHOCTH

MOJIOKHUTEIBHOM

OTpHUIATEIHHOM

HEUTpaIbHOM

Kakoii pparment monekyinst [TIAB npu agcopOunm Ha TOBEPXHOCTH pasjiesia BOJHBIA pacTBOP — a3 OpUEHTUPOBAH
B CTOpOHY pacTBopa’?

HETIOJISIPHBII

U TOT, U APYTrOn

MOJISIPHBIN

BcraBbre nponymiennoe cioBo: «B coorBercTBumM ¢ npaBwiiom Pebungepa agcopouus [TAB 13 HEBOTHBIX
pacTBOpoB HanboJIee MOIHO MPOUCXOAMT Ha........ asicopOeHTax».

MIOJIIPHBIX

HEHUTpaIbHBIX

HETIOJIAPHBIX

3akonuuTe onpenaencHue: «CleIIeHHe YacTHIl BelecTBa (MOJIEKyJl, HOHOB, aTOMOB), COCTaBJISIONIUX OAHY (hazy,
Ha3bIBACTCA ...... »

pacTeKaHHeM

KOre3uei

CMaYMBaHUEM

ajare3ueu

azcopomueit

BcraBpre npomnymenHoe BeipaxeHue: «Koaddumuenrom ruipoduiaIbHOCTH JaHHOW MOBEPXHOCTH HA3bIBACTCS
OTHOIIIEHHE TEIUIOTHI CMAauYNBaHUS €€ BOJOH K TEIJIOTE CMAYUBAHUA ...... »,
a30THOU KUCJIOTOU
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a¢hupoM
OeH30JI0M
CIIMPTOM
allETOHOM

BcraBpTe nponymennoe BeipakeHue: « ToHKHM cioi, 00pa3yromuiicss Ha MOBEPXHOCTH pasfena AByX (a3 u3
MIPOCTPAHCTBEHHO Pa3ACIEHHBIX AIEKTPUUECKUX 3apsSA0B MPOTUBOMOIOKHOTO 3HAKA, HA3BIBACTCA .. ...»
CJIOEM C TOBBIIIEHHOM BSI3KOCTHIO

TUAPATHON 000JIOUKOH

[OIPaHUYHBIM CIOEM

aJICOpPOIMOHHBIM ci10eM HenoHoreHHbIX [IAB

JIBOMHBIM 3JIEKTPUUECKUM CJI0EM

VKkaszarh MpaBUIIbHBIE €AUHULBI H3MEPEHUS KO (HUIIMEHTA TOBEPXHOCTHOTO HATSHKEHHS:
Jox/m?;
JIK/KT;
ITa/Mm2.

Kakue u3 nmepeqncieHHbIX BEMIECTB OYAyT MOBEPXHOCTHO-aKTUBHBIMU Ha TPAHUIIE pa3jiesia BOAa-BO3MyX?
Na.COs

C12H22011

C4HyOH

CeH1206

Na,SO4

C11H»1:SOs3Na

C12H2sNH;3Cl

KNOs

Kakue u3 nepeqncieHHbIX BEMIECTB OYIyT MOBEPXHOCTHO-HEAKTHBHBIMH Ha IPAHUIIE pa3jieia BOaa-BO3ayx?
Na.COs

C12H22011

C4HyOH

CeH1206

Na,SO4

C10H21803Na

C12H2sNH3C1

KNO3

Crnioco6HocTh [TAB n3MeHTh MOBEpXHOCTHOE HATSYKEHHUE XapaKTePHU3yeTCsl BETMYUHOM MOBEPXHOCTHON
aKTUBHOCTH: g = |im (-do /dc)- Kakue u3 nepeunciieHHbIX CoOeMHEHNA UMEIOT g <07
c—>0

H.S0O,

CsHi.06
CeH130H
NaNOs
C4HsCOONa
CuS0Oq,

HCI
Ci7H33COONH;4

CniocoOHocTh ITAB M3MeHATh MOBEpXHOCTHOE HATSHKEHHE XapaKTEPU3YETCs BEIIMUNHON TOBEPXHOCTHOM
aKTUBHOCTHU: ( = lim (_dg /dC) . Kakuie n3 nepeyncieHHbIX COeINHEHUI UMEIOT ( > 0?
c—0

H2SO4
CeH1206
NaNOs
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C4H9COON8.
CuSOq4
C17H33COONH,

Kakoli u3 nepevnciIeHHbBIX HIDKE CHCTEM COOTBETCTBYET NpuBeACHHAs opueHTanus [IAB Ha rpanurie pasaena das

PPPPPPLYx

XXXXX |,

ruapodoOHas TBEpaAsS MOBEPXHOCTH B BOIHOM pactBope ITAB;
ruapodIbHasS TBEPIAs MOBEPXHOCTH B BOAHOM pacTBope 11AB;
ruapodoOHas TBEpIAs MOBEPXHOCTh B YIIIEBOAOPOIHOM pacTBope [1AB;
runporIbHas TBEPAAs OBEPXHOCTh B YTIIEBOAOPOIHOM pacTtBope [TAB.

Kakoli u3 nepevnciIeHHbBIX HIDKE CHCTEM COOTBETCTBYET NpuBeAEHHAs opueHTanus [IAB Ha rpanurie pa3aena das

0666666]|=

XXXXX [m=

?

runpodoOHas TBEPAAs MOBEPXHOCTh B BOAHOM pacTBope [1AB;
ruapodunsHas TBEpAAs MOBEPXHOCTH B BOTHOM pacTBope [IAB;
ruapodoOHas TBEpIAs MOBEPXHOCTH B YIIIEBOAOPOIHOM pacTBope [1AB;
rugpouiIbHas TBEPAAs MOBEPXHOCTh B YTIIEBOAOPOTHOM pacTtBope [TAB.

Kpaepoii yron cmaunBanust pactBopa, coaepxaiiero [IAB, mo cpaBHEHUIO ¢ KPAaeBbIM YIJIOM CMAaYUBaHUS YHCTOTO
pacTBOpUTENS:

YMEHBIIIAETCS,

YBEJTUYNBACTCS;

HE U3MEHSETCS;

CTPEMUTCS K HYJIIO.

C yBenuuenueM KoHueHTpauuu [IAB B yucToil BoJe NOBEPXHOCTHOE HATSHKEHUE:
YBEIIMYUBAETCS,

HE U3MEHSETCS,

CTPEMUTCS K HYJTIO.

YMEHBIIAETCS;

Hcenemnys moBepXHOCTHOE HATSHKEHHE BOIAHBIX PACTBOPOB IOJISIPHBIX OPraHUYECKHX BEIECTB, Tpayde yCTaHOBHI
MPaBUIIO: B JTFOOOM TOMOJIOTHYECKOM PSAIY MPH MAIIBIX KOHIICHTPALUAX YJUHEHHE YIIIeBo0po1HOH 1enu Ha CH»
— IPYIITy yBETHYUBACT IOBEPXHOCTHYIO aKTUBHOCTD B!

1-2 paza

3-3,5 paza

4-5 paza

HpI/I MOrpy>XCHUU TOHKOI'O KalmJuIApa B HECMAaYMBACMYHO JKUAKOCTb IPOUCXOAUT:
OITYCKAaHUEC YPOBHS JXUJAKOCTU B KAITUILIAPE,
MOAHATHUEC YPOBHA ) KUAKOCTHU B KallUJIJIAPEC.

B 3aBucuMoOCTH OT 3Ha4€HHI1 pAaBHOBECHOTO KPAeBOIo yria O pa3nuyaroT TP OCHOBHBIX BUAA CMauMBaHMS.
Kakomy By cMauuBaHMsl COOTBETCTBYET 3HAUE€HHE KPAaeBOro yria jiexaniero B uarepsaie 180° >0 > 90°:
HecMadrBaHue (IJI0X0€ CMauyNBaHHE);

cMaudrBaHue (OrpaHUYEHHOE CMAaYMBAHNE);

MIOJIHOE CMa4YMBaHHUE.

BeH.IeCTBa, Z[O6aBJ'I€HI/Ie KOTOPBIX K PAaCTBOPUTCIIIO CHUKACT IOBCPXHOCTHOC HATAKCHUC, IIPUHATO HA3bIBATL!:

MOBCPXHOCTHO-aKTUBHBIMHU BCIICCTBAMU;
MOBCPXHOCTHO-HCAKTUBHBIMU BCILICCTBAMMU.
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K IMOBEPXHOCTHO-AaKTUBHBIM BEHICCTBAM OTHOCATCA:
HCOPTaHUYCCKUC IJICKTPOJIUTHI — KUCJIOTHI, MIEI0YHX U COJIH.
OpPraHu4€CKUC COCAUHCHUS, COACPIKAINE MTOJIAPHBIC I'PYIIIbI, — CIIMPTHI, )KUPHBIC KUCJIOTEI, aMUHBI, MbLJIa.

Kakoe 13 yka3zaHHBIX YpaBHEHHUH HCIIONB3YETCsI IS pacuéTa BETMYMHBI aJCOPOIIMHU HA TPAHUIIEC Pa3Jiesia pacTBOP-
ras?

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

I'nnpodunbHOCTE HOBEPXHOCTH CIIEAYET XapaKTEPHU30BaTh 10 OTHOLICHHUIO TEIUIOT € cMaunuBaHus Bonoi (1 u

6enszonom (2. [ns ruapodmiibHOI MOBEPXHOCTH:

)%
0

6) 9 5 q
G2

Onpenaenute sHepruto ['nd6ca GS TIOBEPXHOCTH Karenb TymaHa Maccoit M =4r npu 293 K, eciu moBepXHOCTHOE

HaTsoKeHue Bobl O = 72,7 mJlx/m2, mmotnocts Boasl P = 0,998 r/em?®, nucnepcnocts wactun D =50 mxm L,
87,41 JIx
95,32 JIx

PaccuwnraiiTe MoONHYIO MOBEPXHOCTHYIO SHEPTHIO 5 T 3MyIJIbcuu OeH301a B BOJIe ¢ KOHIeHTpanuen 75% (Macc.) u
mucniepeuto D = 2 mxm ! ipu Temnepatype 313 K. ITnotHocts 6en3ona npu s1oii Temneparype P = 0,858 r/cm?,

noBepxHocTHOEe Hatskenne G =32,0 mJ[x/M?, TeMrepaTypHbIi KOI(G(QUIMEHT MOBEPXHOCTHOTO HATSHKEHHUS

oenzona do /dT =-0,13 m x/mM* K.
7.53 Il
3.81 [l

PaccuuraiiTe NaBjieHWE HACBHINIEHHBIX TApOB P Haj KamisMM BOJBI C JHUCIEPCHOCTBIO D=0,1 HM ' mpu
temneparype Pg =2338 Ila, muornocts Boabl p =0,998 r/cM®, NMOBEPXHOCTHOE HATSKEHHE BOABI & = 72,7
MK/ M.
287511a
3042 Ila

JIBe BEpTUKAIbHBIE MAPAILIENBHbIE TIACTHHKM YaCTUYHO TIOTPYXKEHBI B XXHIAKOCTh Ha paccrostur 0 =1Mmm apyr ot
apyra. Yron cMauMBaHus ¢ IUIacTUHOK cocTasiseT 30°. IIoBepXHOCTHOE HATSKEHHE KUAKOCTU G =65 MJIK/M?,
Pa3HOCTh IIOTHOCTEHN KHIAKOCTH U BO3MyXa Ap = 1 r/cm®. Paccuuraiite M30BITOMHOE IABIEHUE B JKUIKOCTH U CHILY

B3aMIMHOT'O TIPUTSKEHUS TUIACTHHOK, €CITH X pa3Mephl COCTABIISIFOT 5X5 cM.
205,4 1a; 2,4 H.
113,1 I1a; 0,28 H;

B Bo3ayxe, copeprkaiiem napbl BoJibl, o0pasyercs Tyman nipu temriepatype 270,8 K (koaddurment nepecoimenns
v paseH 4,21). Paccunraiite KpUTHYECKHI pa3Mep saep KOHACHCALMU U YHCIIO MOJICKYJ, COAEPKAIINXCS B HUX.

TTOBEPXHOCTHOE HATSKEHHE BObl G = 74 MJIK/M%, MonbHbIii 06beM Bogst V,, =18-107% m3/moms.
0,824 um; 78
1,242 um; 200.
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IToBepXHOCTHOE HATsKeHUE OyTaHONA ¢ KoHUeHTpauueid 4,52-1074 kmons/M® B cucreme Boma-rentad mpu 20°C
paBHna 4,0-1072 JI;x/m?. C yBenuueHreM KOHIIEHTpanuu 6yranona 1o 8,1-1074 kMonbs/M® OBEPXHOCTHOE HATSKEHUE
usMeHw10ch 10 3,48:1072[[k/M% BBMUCIMTL MOBEPXHOCTHYKO aAKTMBHOCTh CIMPTAa B JaHHOM HMHTEPBAJE
KOHIIEHTpaIUi.

14,5-10°% Ik M/Mob;

20,5-10°% I M/MOb.

[ToBEpXHOCTHOE HATSKEHHE BOJHBIX PACTBOPOB MAC/ISHON M BalepuaHoBOM KHMCIOT mpH 35°C COOTBETCTBEHHO
pasuo 58,5:10° u 30,0-10° JI/m% KoHIEHTpauuM pacTBOPOB KHCIOT OJMHAKOBBI M cocTrapistor 4,0-1073
kMOJb/M®, ONpeaenuTs NOBEPXHOCTHYIO aKTMBHOCTh KHCJIOT, YCTAHOBUTb, COOJNIOAAeTCS JU mpaBuio J1okio-
Tpay6e, paccuMTaTh MOBEPXHOCTHYIO AKTMBHOCTH KAIIPOHOBOM KHCIOTBI TOH K€ KOHLEHTPALUH
(6,,="7275-10° l/m?).

0, (Macn.) = 3,56; J,(Banep.)=10,68; Qa(xanp.) = 32 JIx M/kMonb, 3 =3,002.
0, (Macn.) =5,49; g, (Banep.)=15,68; g, (xamp.) =52 JIx M/kmoib, B =5,03.

PaccunTaiite agcop6uuro a3ora B cu’/2 Ha cmoze npu 90°K (mpuseeHHbIX K Temmeparype 20°C u naiennio 760
MM pm. cm.) TI0 ypaBHEHHIO JISHIMIOpa, €CJTH JaBiieHue a30Ta paBHO 13 mm pm. cm. v 5 mm pm. em., T= 38,9, a b
=6,41.

4: 25 cm/.

3: 17 er/.

Ha ocHoBanuu gaHHBIX agcopOLuM OEH30HHON KHCIOTHI U3 OeH30:1a Ha yriie nipu 25 °C onpenenute rpapuuecKum
METOZOM KOHCTaHThI B ypaBHeHUU DpelHinxa.

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

A

m’ umonn/> 0,44 0,78 1,04 1,44
3,4;0/4.

54,;0,8.

Haiinure paBHOBECHYIO KOHIIEHTPALUIO OCH30MHOW KHCIOTHI B OeH30ie, Npu KoTopod 1 e yris amcopOupyer
0,0792 2 6enzoitHoit kucnoThl. KoHcTaHThl B ypaBHeHHH DpeifHTNXa UCIIONB3YHTE U3 TIPEABIITYIICH 3a/1a4H.
0,2658 mmonv/cm®.

0,0158 mmonv/cm®.

ITpu n3ydyenun ancop6umu okcuaa yriepoaa (1) Ha yrie Opun moyueHs! ClieIyronre JaHHbIe:
P, cm pm. cm. 7,3 | 30,4 | 54,0 88,2

A

m’ cemdl.. 23417841119 16,5

Omnpenenure rpad)uIeCKUM METOAOM KOHCTAHTHI B ypaBHEHUH DpelHammxa.
0,51; 0,787.
0,83; 0,912.

I'paduueckum mytem Haiinute B ypaBHeHHH DpeifHyInXa KOHCTAHTHI AJIs a1COPOIIMU POITMOHOBOM KHCIOTHI 1 T
YTJIs1, TOJIB3YSCh CAEAYIOUNMH JaHHBIMU:

HavansHas KOHLIEHTpAIUS, MOJIb/ T 0,030 | 0,120 | 0,460 | 0,66

PaBHOBecHas konneHTpanys, moaw/1 | 0,004 | 0,061 | 0,37 0,54
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0,25; 0,54.
0,15; 0,32.

Onpenenute rpadM4ecKUM METOJIOM KOHCTAaHThI [ '« 1 D B ypaBHeHUH JISHrMIOpa 115 a1COpOIHH YKCYCHOM
KHCJIOTHI U3 BOJHOTO PacTBOpa KUBOTHBIM yriieM npH 25°C, HCX0s 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.

HpI/I N3YUYCHHUN azlcop6u1/m 6p0Ma yI‘J'IéM 13 BOAbI ObLIH TMOJIYYCHBI CJIICAYIONIUC NaHHBIC:

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.

BBIUHCIINTG BETHYMHY a1cOpOIMHK a30Ta ool npu Temneparype 90°K B cn’/z (mpuBeieHHBIX K Temnepatype 20

°C u naBnenuto 760 mm pm. cm.), eciv naBjieHne a3ota pasHo 23,8 um pm. cm., T, = 38,9 cv®/z, b = 6,41.

30,6 (ca®2).
40,5 (cr/2).
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TecThl KO BTOPOii py0eskHOit aTTecTAIMOHHOI KOHTPOoIbHO# padoTe (ITK-1)

Tema: «KonmonaHasi XuMusi H IOBEPXHOCTHBIE SIBJICHHU S
| 610K

BcraBpre nponymennoe BeipaxeHue: « ToHKH cioif, 00pa3yromuiicss Ha MOBEPXHOCTH pa3zena IByX (a3 u3
MIPOCTPAHCTBEHHO PA3JICIEHHBIX YIIEKTPUUCCKUX 3aPSAI0B IPOTHUBOIMOIOKHOIO 3HAKA, HA3BIBACTC ...»
CJIOEM C TIOBBILICHHOM BSI3KOCTHIO

TUAPATHON 000JIOUKOH

MOTPAaHUYHBIM CI0EM

aJICOpPOIMOHHBIM ci10eM HenoHoreHHbIX [IAB

JIBOMHBIM 3JIEKTPUUECKUM CJI0EM

Vkaxure BCPHOC YpaBHCHUC OHHINTEHHA A1 BA3KOCTHU AUCTICPCHBIX CUCTEM:

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

n =M, + o)

VkaxuTe NpaBUiIbHOE ypaBHeHHE DifHIITelHa 11 Koadduumenta muddysuu D (1] —Bsi3kocTs cpensr; ' —
paAryc 4acTHII):

2
D=2 (P —p.)9
RT
D 6mrN,
RT
R
D=—o
NA
p-RT
8nl
p-_RT__
6mnIN ,

Vxkaxure SABJICHUC, Ha6moz{a}0meec;1 IIpU HAPYUICHUN CeﬂHMeHTaHHOHHOﬁ YCTOI\/'I‘II/IBOCTI/I CYCH€H3Hﬁ, BC€HIICCTBO

YaCTHIL B KOTOPBIX UMEET OOJIbIIYIO TNIOTHOCTD, YeM JAMCIICPCHOHHAS Cpelia:
MENTH3ALH

ocelaHue YaCTHI]

KOaJIeCLEHIIH

BCILTBIBAHME YACTHI]

KOAryJISIIHS

o 2
Kakoii BeTMUnHbI HE XBaTaeT B 3HaMeHarese ypasaenus Ctokca |, _ 2r° (P — p,y)9 ?
yp U=\ " Po)J
9

BA3KOCTH CPEJIBI 1)
BBICOTHI CTOJI0a cycreH3uu h
MaccChl YaCTHIIBI 11,

MacChl AUCTICPCUOHHOM CPEJIbI Mic
06bpéma cycriersun V

Kakoe onrtuyeckoe siBieHue Hanbolee IpKO MPOSBISIETCS B KOJUIOUIAHBIX CUCTEMaX ?
CBETONPEIIOMIICHHE

OTpa)KEHUE CBETA

JIFOMHAHECIIEHIINS

CBETOPACCESIHUE

CBETOITOIJIOIICHHUE
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UTO M3 MepEeINCICHHOTO HE XapaKTePHO IS CyCTICH3UH?
MYTHOCTb

TBEPbIC YaCTHIIBI JUCIICPCHON (a3bl
CeIMMEHTAIIOHHAs] HEYCTOWYIHBOCTh

OTTaJIECTICHIINS

(baokymsms

OMyIIbCUU — 3TO TUCIIEPCHBIE CUCTEMBI, B KOTOPBIX:

O tBépnas, a JIC xunkas

J® razosas, a JIC xxunkas

muctiepcHas daza (JP) n qucniepcrnonnas cpena (JC) TBépapie
A® u JIC xunkue

J O xumkast, a JIC tBEpmas

3aKOHYUTE OIpeaeacHue: «IMYIbCUA ¢ KAIUIIMU HEMOJIAPHOM JKUIKOCTH B OJIIPHOM Cpezie Ha3bIBACTCS
SMYJIbCUEI»

pa3baBieHHO

npsMoit

KOHILICHTPUPOBAHHOU

JKEITATUHUPOBAHHOM

oOparHoit

BcraBpTe MMPOIMYIICHHOC CIIOBO: ((HOBerHOCTHO-aKTI/IBHOG BCIIECTBO, BBOAMMOC B OMYJILCHUK UIA IPpUAaHUA en
arperaTUBHON yCTOMYMBOCTH, HA3bIBAETCS »

MYJBIaTOPOM

[IPOIEIUIEHTOM

COIIO0OMITN3aTOPM

KOaryJsiTopomMm

MIENTH3aTOPOM

3akoHunTe (HOPMYIHPOBKY IpaBmiia bankpodra: «aMyJIbraTopsl CTaOMIN3UPYIOT SMYJIBCHU 1-TO THIIA»
rusipopoOHbIe

amQoTepHbIe

ruapoGUIbHBIE

oneoIIIbHBIC

VYKaknuTe BEIIEeCTBO, SBISIOIIEECS CTA0MIN3aTOPOM MIPIMON 3MYJIbCHH:
oJieat Kauus

HUTpAT HATPHUS

cTeapaT KaJIbIus

XJIOpUJ HATPpUS

oJIeaT KaJIbIUs

Kaxkoe cBoicTBO HE XapaKTepHO AJIs1 HOPOIIKOB?
CIIOCOOHOCTP K TPaHYJIHPOBAHHIO

CBIYYECTh

ruIpodoOHOCTD

OIaJIeCICHIIMS

B3PBIBAEMOCTH

BcraBbTe nponyiieHHOE CIOBO: «J[BHXKEHHE YACTHIT a9PO30JIsl TOJT BIUSHUEM TPaIUCHTA TEMIICPATyPhI
Ha3bIBACTCS »

TepModope3oM

a5eKTpodope3oM

karagope3oMm

dhoTodopeszom
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dhonodopezom

Kaxkoii mporiecc OTBETCTBEHEH 3a OCEJaHUE MBUIM Ha XOJIOTHBIX MOBEPXHOCTSIX? TepMoopes
TEPMOTIPELIMITHTALHS

KOAJICCLICHIIHS

¢doTauus

dhotodopes

BcraBpTe nponymennoe cnoBo: «HamnpaBneHHOE ABIDKEHUE 3apsHKEHHBIX MUKPOYACTHIT B )KHIKOH (BOIHOIN) cpere
MO/ IEHCTBUEM BHEIITHETO JIEKTPUUYECKOTO TOJISI HA3BIBACTCS »

3EKTPOOCMOCOM

s dexTom JJopHa

anexTpodopezom

s dexkrom Keunke

BIEKTPOIU3OM

3akoHuuTe onpenencHue: «MeToa OUUCTKU KOJUTOMIHBIX PACTBOPOB OT MPUMECEH, OCHOBAHHBIN Ha HEOAMHAKOBOM
CKOpOCTH TUPQPyY3UH YaCTUI] pa3HBIX pa3MepOB Yepe3 MOTYIPOHULIAEMYI0 MEMOpaHy, Ha3bIBACTCS ...»
aacopOueit

(dbnoraueit

JUATN30M

MeNTH3aeH

yIbpTpaduIbTpanuei

Kak Ha3bIBalOTCS MOHBI AJICKTPOIINTA, aJICOPOUPYIOLIHECS HETIOCPEACTBEHHO Ha KPUCTAITMYECKON TBEPIOH
MOBEPXHOCTH W MPHUIAIOIINE el DJICKTPHUUESCKHUIA 3apsin?

KaTHOHBI

MPOTHBOMOHBI aJICOPOIIUOHHOTO CIIOS

MIPOTUBOMOHBI AUPPY3HOTO CIIOS

AQHUOHBI

MOTEHIHATO0pa3yIoNIHe HOHBI

Kak Ha3bIBaeTCs 3JCKTPOJIUT, HOHBI KOTOPOro 00paszytor JIDC y moBEepXHOCTH YaCTHUIL AUCTIEPCHOM (a3bl U
KOTOPBIN IPUIAET arperaTUBHYIO YCTONYNBOCTh KOJUIOMIHBIM pacTBopam?

KOaryJssiTop

azcopOeHT

ocauTeNb

cTabuIu3aTop

(dboropeareHT

Kak Ha3piBaeTcs TBEPAAst OCHOBA MHIIEILIBI JINO(GOOHOTO 3071517
arperar

JacTHIA

AP0

MHUIIEIIIa

rpaHyia

3akoHunTe onpezeneHue: « ClIUmannue 9acTUll TUCTIEPCHON (ha3bl B KOJUIOMIHBIX CHCTEMaX, IPOUCXOIAIIEe MTPU UX
CTOJIKHOBCHMSIX B pE3yJIbTaTe OPOYHOBCKOT'O IBUKCHHS WIIH MTEPEMEIIMBAHKS, HA3bIBACTCS ...»

aacopOueit

KOre3uei

ajare3ueu

KOaryJisiuen

nenTu3anuei

YkaxuTe Ha3BaHNE MUHIMAaJIbHON KOHIIEHTPALNHU 3IEKTPOIUTA-KOATyJISTOPA, BRI3BIBAIOIIEH SBHYIO KOATYIISIIHIO
KOJUIOUJHOTO pacTBOpa:
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Ipees KoaryJsuu
KoaryJaupymomas cnocoOHOCTb
KOaryJmpymollee 1eiCTBUE
MOPOT KOAryJIsiLu
KpUTHYECKasl KOHIIEHTpaLys

Yxkaxure IMMPaBUJIBHOC YPAaBHCHUEC JISI BBIYMCIICHUS ITOPOra KoaryJjadaiuuu y (CQK— KOHICHTpAIUsA 3JICKTPOJIUTA-
KOarymstopa, V < — 00bEM AIIEKTPOITUTA- KOATYAATOPA, Viom — 00BEM KOJUIOMIHOTO PacTBOP)
V. 4V

CV,

e
e

VA
—_ V3K

Y _V30.71b+ 9K
,_C.,
V. +V

3akonuute GopmynupoBky npasuia [llyneie — Fapau: «Koaryasiuio KOJJIOUIHOTO PacTBOPA BHI3BIBAIOT TE HOHBI
ANEKTPOJINTA, 3HAK 3aps/ia KOTOPBIX MPOTHBOIIOIOKEH 3HAKY 3apsiia.... ; KoaryJaupyrolee AeHCTBHE HOHA TEM
0oJIbIIIe, YeM OOJIBIIE €T 3apsio»

arperata

MMPOTHBOMOHOB

saapa

rpaHyJIbl

MMUIIEILIBI

VYkaknuTe KaTHOH, 00J1aJatoIi HANOOIBIINM KOAryJIUPYIOIINM JeHCTBUEM:
Ca?

Mgz+

K+

Na*

ARt

Kak Ha3pIBaeTcs TeMnepaTypHbIi HHTEpBaJl, B KOTopoM amopdroe BMB nepexoaut u3 BBICOKO3IaCTHYECKOTO B
BSI3KOTEKy4ee COCTOSTHUE U 00paTHO?

TeMIleparypa IUIaBIeHUs

TEMIIepaTypa UCHapeHus

TeMIIepaTypa 3aMep3aHus

TeMIlepaTypa CTEKJIOBaHU

TEMIIEpaTypa TEKYy4eCTH

3akoHunTe HOPMYIUPOBKY: «YBeauueHUue 00béMa (Macchl) OJUMEPHOT0 00pasiia B pe3yJibTaTe MOTJIOIICHHS
HU3KOMOJICKYJISIPHOM KHIKOCTH WIIH €€ TIapa Ha3bIBaeTCs »

HaOyXaHueM

TUKCOTPONHEN

CHHEPE3HCOM

3aCTy/IHEBaHUEM

Koalemnsamnuen

Kak naspiBaeTcs siBIeHne yMeHbIIEHUs 00mIero o0bémMa cuctemsl mpu Habyxanun BMB?
3aCTyIHEBaHUE

THUKCOTPOIIHS

KOHTPaKIMsI
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COJIFOOMITH3ALNSA
KoarepBanus

Kakoii (hakTop BimsieT Ha KOH(POPMALIUIO MOJIEKYJIbI OeJKa:
VM3MEHEHUE JTaBJICHHS

pH cpensi

nepeMeIInBaHue

M3MEHEHHUE KOHIICHTPAIlUU

MTOHIDKEHUE TEMIIepaTyPhI

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

CIIOCOOHOCTP K THAITH3Y

Mainasi CKopocTb TudPy3uu

MaJIo€ OCMOTHYECKOE JaBJIICHHUC

OITaICCIICHITIS

Bri6epute ypaBaenue llltaymuarepa 1s BS3KOCTH PaCTBOPOB ITOJMMEPOB:
n,,=KMC

n,, = KM

Ny = KM*

n,,=MC

n,, =KC

Vkaxure ypaBHeHI/Ie JJI pvaéTa OTHOCHUTEIBHOU BSI3KOCTHU paCTBOpOBI
EO QO

n=-
tk pk

n = npacm -1

n =1, (1+0)
_ Mol

N
n=n k O
0

tO pO

Kakxoe BMB MOXHO OTHECTH K TOJTUAIICKTPOIUTAM?
Oenmox

Kay4dykK

Kpaxmail

LIETUTIONI03a

MOJIMATUIIEH

BcTaBwTe nporymeHHoe BeIpaxkeHue: «3Hauenne pH cpesl, mpu KOTOPOM YHCII0 HOHU3UPOBAHHBIX OCHOBHBIX
TPYIMI B MOJIEKYJIe OeJIKa paBHO YMCITY HOHU3UPOBAHHBIX KUCIOTHBIX TPYIII, Ha3bIBAETCH ...»

SKBUBAJICHTHON TOYKOH

O0ydepHOIt EMKOCTBIO

H303JIEKTPUUECKUM COCTOSIHUEM

H303J1EKTPUUECKOM TOUKOM

KOHCTAHTOM AUCCOIUAIINHT

VYkaxnuTe cxeMaTHYeCKOe CTPOSHHUE MOJIMHOHA Oellka B IeIOYHOH cpelie:
NHs" — R — COOH

NHz - R-COO~

NH;—R-COO -



YKaXuTe HalpaBlICHUE IBHKCHHUS MTOJUHUOHOB JKeIaTHHA MpH 3jiekTpodopese, ecau ero UDT 4,7, a pH cpensr 4,0?

K KaToay
K aHOZy
HepeMeIIeHHE OTCYTCTBYET

VYkaxkute METoA, KOTOPBIM MOKHO omnpenaenuTs UIT Genkos:
METOJI HauOOJIBINETO JABICHHS MY3bIPHKOB BO3/TyXa
ANEKTPOPOPETHUCCKU T

CTaJarMOMeTPUUYECKUI

METO/I MA/IAIOIIETO MapuKa

(doTromeTpruUecKuit

Kakoil n3 nepednciieHHbIX METOJIOB HE MCIIOIb3YETCs AJIs ONPEAETICHUS H303JIEKTPUIECKON TOUKH OeTKOB?
10 CKOPOCTH 3aCTyJHEBAHUS

10 MIOJTHOTE BHICAIMBAHUS

BHCKO3UMETPUYECKUI

ANMEKTPOPOPETHUECKUI

Kak Ha3pIBaeTCs BbIZIC/IEHHE BBICOKOMOJIEKYIISIPHOTO BELIECTBA U3 PacTBOpa ITyTEM BBECHHUS B PaCTBOP APYIOro,

XOPOIIIO PACTBOPUMOTO BelecTBa?
COIIOOMIIH3AIINS

KoaI‘yHﬂ]_[I/Iﬂ

BBICAJIMBAHHE

(baoramus

BBICBOOOKICHIE

Bribepute non, Hauboee MoJHO BHICATUBAIOIINI OCTIKH:
SCN-

Cs*

I

Na*

80427

BcraBbTe nponylieHHOE ¢10BO: «BhIeneHne u3 pacTBopa nojuMepa HoBOH )UKo (a3bl, 000TaleHHOM
MTOJIUMEPOM, (B BHJIC MEIIKHX KaIellb), Ha3bIBAETCH ... »

KOHTpaKIIMen aJcopOIuei

KoaryJisinuen

KoaJleClIeHIIMEen

KoallepBaluen

YKaxuTe NOH, IPEMATCTBYIONIHUI 3acTyIHEBaHUIO pacTBOpoB BMB:
Ca2+

SO4 B

NO;

Na*

SCN-

Uro 3ameanseT cKopocTh 3acTyAHEBaHHA pacTBopoB BMB?
MTOHIKEHUE TEMIIEPATyPHI

MoBbILIEHHE KOHIIeHTpauuy BMB

npucyrcTBue HoHOB SO

npucyTcTBHE HOHOB Na*

TepeMenTuBaHne

Kak Ha3zbsiBarorcs CTPYKTYPUPOBAHHBIC TOMOTCHHBIC CUCTEMBbI, COCTOAMNIUC U3 TOJIMMEPA U paCTBOpI/ITCJ'ISI?
KOaryJsTbl
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YKEeTATHHUPOBAHHBIE AMYJIBCHH
CTYIHU

COJIIO0OMIN3ATEI

reju

3akonuute onpeneneHue: «CTpyKTypooOpa3oBaHue, IPOUCXOIAIIEe B JUCTIEPCHBIX CHCTEMAaX (KOJUTOMIHBIX
pacTBopax, CyCIeH3HUsX, acTax u Jp.) B Pe3yJIbTaTe YACTUYHOMN KOaryJsiuy U MPUBOAALICe K 00pa30BaHUIO
MPOCTPAHCTBEHHOT'O KapKaca U3 TBEPBIX YaCTHUII, HA3bIBACTCA. .. »

3acTyIHEBaHUEM

CHUHEPE3NCOM

KOaryJisiLiuen

TUKCOTpONHUen

reseo0pa3oBaHueM

Kak Ha3bIBatOTCs Teli, MOTEPSBIINE KUAKYIO JUCTICPCHOHHYIO CPEly B PE3yJbTaTe BHICYIIINBAHUS?
JUOTEIH

THIPO30JTH

JINO030JT1

a’po30JIn

Kceporeiu

Uto Takoe TUKCOTpOIus?

CHOCOOHOCTB CTPYKTYP MOCIIE MEXaHUYECKOTO Pa3pyLICHHUs] CaMOIIPOU3BOILHO BOCCTAHABINBATHCS
yMeHbIIIeHne 00bEéMa TUCTIEpCHOM (hasbl

BEITIPECCOBBIBAHUE pacTBOpHUTEN n3 HaOyxmero BMB

nporecc HaOyxanusi BMB

reyneoOpa3oBaHue

Uto Takoe cuHepe3uc?

CaMOIIPOU3BOJILHOE BBIJICIICHUE KUJAKOU CPEJIbl U3 CTYIHS
MOSIBIICHUE TEKYUECTH Y CTYIHS

HaOyxaHue mouMepa

00paTHUMBI TIEPEXOJT TeNb <> 30J1b B

pacTBopeHHe oIuMepa

Cunepesuc — 3710:

YMEHBIIICHIE 00hEMa U BHITTPECCOBBIBAHMSI CPEBI U3 DIACTHYHOTO CTYTHS
BoiAesieHre BMB noa neiicTBueM opraHM4ecKoro pacTBOPUTENS
YMEHbIIIEHUE 001Iero 00béMa CUCTEMBI ITPH HA0YXaHUN

MepPexoJl CTYAHS B 30J1b

JBIKeHue MoJiekyl BMB non neiicTBueM 31eKTpUYECKOTo TOKA

[TpuunHO HECUMMETPHYHOTO CHIIOBOTO TOJISI MOJICKYJT B IOBEPXHOCTHOM CJIOE SIBJISIETCHL. ...
TEIIOBOE JIBIXKEHHE MOJICKYJL;

ANEKTPOCTATHYECKOE OTTAIKUBAHUE;

HECKOMITCHCUPOBAHHOCTh MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBHS CO CTOPOHBI Pa3HbBIX (a3;
KpUBHM3HA IOBEPXHOCTH pazjena das

[To xakoMy Tpr3HAKY KIacCU(UITUPYIOT IUCIIEPCHBIE CUCTEMBI Ha YIBTPAANCIIEPCHBIE, MUKPOTETEPOTEHHBIE
rpy0oancepcHbIe:

10 CTETNIEHU UCIIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO AMCIEPCHOM (ha3bl U TUCTIEPCUOHHOM Cpeapl;

O B3aUMOJICHCTBHIO JUCTIEPCHON (a3bl M AUCTIEPCHOHHOM Cpebl;

0 B3aUMOZCHUCTBHIO YaCTHUI AUCTIEPCHOH (ha3bl

[To xakoMy pU3HAKY KIaCCU(PULIUPYIOT AUCTICPCHBIE CUCTEMBI Ha THOPHUIIBHBIE U THO(OOHBIE:
10 CTETIEHH JUCIIEPCHOCTH;
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10 arperaTHOMY COCTOSIHUIO AUCIEPCHOH (ha3bl U NUCIIEPCUOHHOM Cpebl;
0 B3aUMOJICHCTBHIO AUCIIEPCHON (a3bl U AUCIIEPCHOHHOMN Cpepl;
M0 B3aUMOZCHUCTBHIO YaCTHUI AUCTIEPCHOH (hazbl

[To xakomy npr3HaKyY KiIacCU(UIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha CBOOOIHO- U CBSI3HOINCIIEPCHBIE:
10 CTETICHH TUCIIEPCHOCTH;

IO arperaTHOMY COCTOSTHHIO TUCTICPCHOM (ha3bl M JUCTIEPCUOHHON CPEIbI;

10 B3aUMOJICHCTBHIO AUCTICPCHOM (ha3bl M TUCIIEPCHOHHOMN CPEIIbI;

T10 B3aUMOJCHCTBHIO YaCTHI] TUCIISPCHOM (has3bl

Kakoii pasMep UMEIOT YacTULBI B YILTPAMUKPOTeTEPOTreHHbIX (KOIOUIHBIX) CUCTEMAX?
107 -10°5m;

10°-103 m;

10°-10" m;

10°°

Kaxoii pasmep UMEIOT 4acTULII B MUKPOTETEPOTeHHBIX cHcTeMax?
107 -10° m;

10°-103 m;

10°-10" m;

10°°

Kaxkoe 13 npuBe1eHHBIX BBIPAXKEHUM XapaKTepU3yeT MOBEPXHOCTHOE HATSHKEHUE?

(OF 10N )1 sn i
(OF 10T )s i
(U 108)s.y ni

B aTMOC(l)epe BOJSHOI'O Iapa HaxOJAUTCHd KBapHeBas KHOBETA C IIJIOCKUMH CTCHKAMHU U TOHKHI KBapLIeBLIfI
KanuJuip. HpI/I TMOBBIMICHUH AABJICHUS ITapa KOHACHCAIWA HAYUHACTCA

OAHOBPEMCHHO Ha CTCHKAaX KKHOBCTBI U KAITUJIJIAPA,

BHa4aJIC B KIOBETC (HpI/I MCHBIIEM 3HAYCHUHU ps),

BHa4aJI€ B KaIlTWJLUIAPEC

Kunkocts Haxoautest (1) B TOHKOM cMaunBacMOM Kammjuisipe paauyca T; (2) B karute paauyca I ; (3) B makpodase
C TUTOCKO# TOBEpXHOCTHIO ( I = 00). PacronoknuTe 3TH CUCTEMBI B TIOPSKE BO3PACTAHMS JABIICHHs HACBHIIIIEHHOTO
napa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

JlBa cTeknsHHBIX Kanuaspa paamyca 1 m 2 (r,<r,) 9acTMYHO TIOTPYXKEHBI B BOAY. BhicOTa KamuiIspHOro

TIOJIHATHS paBHa cooTBeTcTBeHHO N1 1 hy. Kakoe cOOTHOIIEHHE CIIPaBeUTHBO:
h,<h,;
h,>h,
h,=h,

Nmeem nByxdasnsie cuctemsr: (1) Boma/6en3omn, (2) Boga/rekcan, (3) Boga/aHuauH. PacrionoxuTe 3T CUCTEMBI B
P 110 yOBIBaHUIO MK (DA3HOTO HATSKEHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2
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PacmonoxuTe naHHBIC BEIIECTBA B PsIJ 10 YOBIBAHUIO IOBEPXHOCTHOIO HaTshKeHu: (1) anmiuH, (2) 6ensod, (3)
BO/a, (4) rexcaHx.

1>3>4>2;

4>2>1>3;

3>1>2>4;

3>1>4>2

KomnmounHeie pacTBOPHI OTIMYAKTCS OT UCTHHHBIX CICAYIOIIMMU OCOOCHHOCTSIMHU: A) OYCHb CJIa00 BBIPAXKCHBI
KOJIJIMTAaTUBHBIC CBO#CTBA; bB) 3HAYMTENBHO BBINIE CKOPOCTh AM((Y3HM pacTBOPEeHHOrO BeliecTsa;, B)
PacTBOPEHHOE BEIIECTBO Pa3ApOOJIEHO O MOJEKYN (MOHOB); 1') 4acTHIBI KOJUTOMTHO-PACTBOPEHHOTO BEIIECTBA
CIOCOOHBI TIPOHUKATh Yepe3 YIbTPATOHKOMOPUCThIE MeMOpaHbl, J[) SIBISIOTCS ONTHYECKH HEOTHOPOIHBIMHU
(pacceunBaromumMu CBeT) cpeaamu; E) Bce KOJUIOUIHBIE PaCTBOPHI SBIISIOTCS TEPMOJUHAMHYECKU HEYCTOHYUBBIMU
HEpaBHOBECHBIMH cHcTeMaMu. Kakvie yTBep» ICHUsI SBISIFOTCS TPaBUIILHBIME?

1) BI'B;

2) ALl

3) BT'A;

4) AT

KOJ’IJ’IOI/II[HI)IC PACTBOPHI ABJIAKOTCA NPOMEKYTOUYHBIMU (HepeXOILHLIMI/I) MCKAY UCTUHHO 'OMOI'CHHBIMHU U UCTUHHO
reTepPOreHHBIMHM CUCTEMaMHM, TaK KaK COYETalT B ceOe MPU3HAKHM TeX U APYrux: A) HacTUIBl AUCHEPCHOU (pa3bl
YYaCTBYIOT B TCIUIOBOM (OpPOYHOBCKOM) JBHMXCHHH; b) KOJUIOMIHBIC PacTBOPHI OOHAPYKUBAIOT KOJUITMTATHBHBIC
CBOMCTBa; B) dYacTHIBI KOJIOMIHO-PACTBOPEHHOTO BEIECTBA SBISIOTCA (PA30BBIMH  YAaCTHI[AMH, HMEIOT
MMOBEPXHOCTH pa3jieya ¢ OKpYXaromie cpemoi; I') TepMonrHaMUYecKkne CBOMCTBA KOJUIOMIHO-IUCIIEPCHOM (a3bl
(XumMHuYeCcKHi MOTEHIHAN, AABJICHUE HACBHIEHHOTO Iapa, PacTBOPUMOCTh M IIp.) 3aBHCAT OT pa3Mepa YaCTHII.
Kakue u3 NEPCUNCICHHBIX TPU3HAKOB OTJUYAKT KOJUIONJIHBIC PaCTBOPEI OT UCTUHHO I'€TCPOTrCHHBIX cucrem?
1)ABTL;

2)AT;

3)ABI;

4)BI"

B moBepXHOCTHOM CJIO€ PaBHOJEHCTBYIOIIAS CHJI MEXKMOJICKYIISIPHOTO B3aUMOJACHCTBUS: 1) paBHA HYJIIO; 2) HE
paBHa HYJIIO; M HanpaBjicHa A) B ri1y0b (pa3bl 10 HOpMaJIU K TOBEPXHOCTH; b) TaHreHIIMaIbHO MOBEPXHOCTH. OTBET
BBIPa3HUTE COYETAHUEM ITU(PHI U OYKBBHI.

2A;

1B;

1A;

2b

B xaruto Bo/ibl Ha TOBEPXHOCTH KBAPIIEBOM MIIACTUHKHA BHECEH THAPOXJIOPHU/L JOICIIMIIAMMOHUS [C12H25N+H3]C|’.
B pesynbTaTe npousonuio

YMEHBIIEHHE KPAaeBOro yria CMaulBaHHUs;

BO3pacTaHHe KPaeBOro yIJa;

KpaeBOW yroJyl He U3MEHUJICS

3omp  Agl momyuen B3ammopeiictBueM AgNO: wu Kl mnpm  u3deitke Kl Kakoldk woH  Oyzmer
TTOTEHITUATIOOTIPEISIISTIOTITIM ?

1) Ag';

2) I

3) K%

4) NO5~

KaxoBbl BO3MOXHbBIE IPUIMHEI BOSHUKHOBeHUS JIDC Ha MOBEPXHOCTH YaCTHUIL THIAPO30Ji KpeMHe3eMa B Bojie?
azicopOITHis HOHOB CTaOMIIN3aTOpa
HMOHU3AIHSI TOBEPXHOCTHOTO CJIOS
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JOCTpanBaHNE KPUCTAIUTNIECKON PEIIeTKH NOHAMHU U3 pacTBOpa

IMpu monydYeHur SMyJIbCHIA THIIA "Macyio B Boje" B KA4eCTBE CTAOMIM3aTOPOB MCIIOIb30BAHBI THPOXIOPH]T
noxenmiaMMonus. KakoB 3Hak 3apsijia Kares?

1) MoOKUTENBHEIIH;

2) OTpHIIATEbHBIN;

3) Her 3apsaaa

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

2) K aHOxy;

3) He OyayT mepeMenaThest

[pu cuHTE3e NaTekca MOMUCTHPOIIa B KAYeCTBE CTAOMIIN3aTOPa UCTIOIB30BANN JIONEIHICYIb(AT HATPUS
C12H2s0S03Na. Kakoii noH Oyiet noTeHIHanIonpe A onmmM?

)Na*;

2)C12H2507;

3)012H2508037

I'maposonb cyneduaa weimbska (I11) momyuen mnpomyckanueM H30BITKa CEpOBOIOPOJA HYepe3 PacTBOP
MBIIBIKOBACTON KACIOTHL: 2 H2ASO3 + 3 HaS = As;S3| + 6 H20. 3apsa wactun 6yzaer

MOJIOKUTENbHBIN (BCIEACTBUE amcopOnu noHos HY);

OTpHIIATEIIbHBIN (BCIIEACTBHE aacopounu noHoB HS");

3apsii OTCYTCTBYET

I'uaposons xmopuaa sxenesa (1) momywen rumponusom FeCls npu kumstuennu 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)
NMOTCHIUAJIONIPECACIIAIONINEC HOHBI, 3) IMPOTUBOMUOHBI OT 4YaCTHUIIbI JO I'PaHUIIbl CKOJIBXCHUA, 4) ITPOTUBONOHLI
auddysuoit yactu 1DC. a) m[Fe(OH)s]; 6) xCl; B) (n-x)Cl1; r) nFeO*. Bapuantsl oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a; 3B 40

Tunpozons nonuaa cepedpa mosyueH mo peakiuu: AgNOsz+ KI = Agl + KNOs B npucyrcrBun u3obitka AgNQOs.
dopmyna MULEIUIBI 3051 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 NPHU dIEKTPOKUHETHUECKUX SABICHUAX?

TpaHHIly MEXIy aAcOpOLMOHHBIM U AU Y3MOHHBIM CIOSMH IIPOTHBOMOHOB;

TPaHUILy, IO KOTOPO# mpoxoauT pa3psiB J{OC mpu Te1oBOM IBMKEHUH YaCTHIL;

TpaHUILy, IO KOTOPOH IpoxoauT pa3psiB 1C mpu HATOKEHWH BHEIITHETO 3JIEKTPUYECKOTO TOJIS;
rpaHuiy paszuena ¢as.

Uro takoe 1) anekrpodopes 2) amekTpoocMoc 3) MOTEHIMAN CeAUMEHTAIH 4) TIOTeHITHAI TeUeHUs? a) TeUeHHe
AKHUJIKOCTH B KalIIISIpe MO/ AEHCTBUEM JIEKTPHUECKOT0 1ouist; 0) BosHukHOBeHHe D/IC npu oceJaHny YacTull; B)
JBIDKEHHE YaCTHIL AUCIEPCHOM (hasbl 1MoJ 1efiCTBUEM AIIEKTPUUYECKOTO 10JIs; ') Bo3HHKHOBeHHEe DJIC mpu TeueHnun
KUJIKOCTH Yepe3 KamuUIIpHO- TOPUCTOE Teso. BriOepuTe mpaBmiIbHBINA OTBET:

la; 20; 3B; 41

1B; 2a; 30; 4r

10; 2r; 3a; 4B

Kaxkoii Bug umeet ypaBaeHue I enbMrobiia-CMOITyX0OBCKOT0, CBSI3BIBAIOIICE BEIHMUMHY (-TIOTEHIMANA H CKOPOCTh
anekTpodopesa (dnmekTpoocmoca)?
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Kak pacnonararotcs B mpocTpaHcTBe MPOTUBOMOHBI 10 Teopun LltepHa?

paccesiHbl B IPOCTPAHCTBE Ha HEKOTOPOM PacCTOSHUM OT TpaHMLBI pasaena ¢as, o0pasyst nuddy3Hbiii croi;
pacmtooXeHbl BOIM3Y TpaHHIIbl pas/ena a3, 00pasys IIOCKUI KOHAEHCATOP;

4acTh MPOTHBOMOHOB HAXOIUTCS BOJTU3M TpaHUIIBI pa3zaena ¢a3, o0pasys aacopOIMOHHBIN CIIOH, YacTh paccesHa B
MpocTpancTBe, 00pasys AudQy3HbIH cI0H TPOTUBOMOHOB

Yemy paBHa 3¢ dexTrBHAs TonmuHa Ju(Qy3unOHHOTO c0s1?

PacCTOSIHUIO, HA KOTOPOM IOTEHIM A TU(PY3MOHHOTO CIIOSI CHIKAETCS 10 HYJIS;
PacCTOSHUIO, HAa KOTOPOM MOTeHIMAT AU (HY3MOHHOTO CIIOSI CHIDKAeTes B 6 pas;
PacCTOSHUIO, HA KOTOPOM MOTeHIMAT () (HY3MOHHOTO CIIOSI CHIDKAeTCs B 2 pasa;
PacCTOSIHUIO, HAa KOTOPOM MoTeHIHaN AU HY3HOHHOTO CII0S OCTAETCS TIOCTOSHHBIM

Kaxkoil noteHnran Ha3pIBAOT AIEKTPOKUHETUYECKUM?

MOTEHIIMAN Ha TPAaHUIlEe pasjeina ¢as;

MMOTCHIIMAJI HAa I'PAHULIC CKOJIBKCHHA

MIOTEHIIHAN Ha TPAaHUIIE aICOPOIMOHHOTO U AU(PPY3HOHHOTO CIIOEB;

notennuan JI9C Ha pacCTOSHUM OT TPaHUIIE pa3aena (a3, paBHOM 3¢ dekTuBHON TommuHe 1uddy3HO0# yacTn
J2C.

Kakoii n3 mepeunciieHHBIX HOHOB 00JIajaeT HanOobIel criocoOHOCTRIO cxkuMaTh J[DC B 301me cynbduma cypbmbl
(111) Sh2Ss, cTabHIM30BAHHOM HUTPATOM CYPHMBbI?

1) Ca?;

2) CI;

3) SO4,

4) Na*.

[Touemy mpu Bo3pacTaHuu pajuyca HOHOB, UMEIONINX OJUHAKOBBIN 3aps, ycunnBaercs cxatue [123C?
W3-32 YMEHBIICHUS THAPATAIIMH HOHOB;

13-32 BO3PACTaHUS JUIIOJIBHOTO MOMEHTA HOHA;

13-3a YBEJIIMYCHHUS aJJCOPOLIMH NOHA;

13-32 YBEJIMYCHHS KPUCTAUIOXMMUYECKOTO PaHyca HOHA

ITpu kakux ycmoBusax Bo3MoxkHa cTpykrypa J9C no ['easmromnsiy?
MIPH BBICOKOH KOHIIGHTPAIMN HHIUPPEPEHTHOTO IEKTPOIIUTA;

0e3 100aBOK AIEKTPOJINTA;

HEBO3MO>KHA HU MPH KAKUX YCIOBHSIX

Kakoii anextponnT Ha3piBaloT HHANDHEPEHTHBIM?

OJIMH M3 MOHOB KOTOPOTO COCOOEH JJOCTPanBaTh KPUCTAJUINYECKYIO PEIIETKY arperaTa MHUIEIUIBI;

HE CcOJIepIKallluii MOHOB, CIIOCOOHBIX JIOCTPANBATh KPUCTAITHUYECKYIO PEIIETKY arperara MHUIIEIUTBl M N3MEHSTh
MOBEPXHOCTHBII MOTEHIHAI (o;

HE coJlepKaliii HOHOB, 0Opa3yomux 1uddysHyto yacts 13C

Kakoii anexTposnT Ha3pIBalOT HeMHAUPHEPEHTHBIM?

coJiep Kalliii HOHBI, CIOCOOHBIE IOCTPAauBaTh KPUCTAIUIMYECKYIO PEIIETKY arperara MULEIJIb;
CoJIeprKallluii HOHBI, OTHOMMEHHBIE C IPOTHBOMOHAMHU MHILIEIIIBI,

HE COZIep KAl HOHBI, CIIOCOOHBIE TOCTPaNBaTh KPUCTAIUTMUECKYIO PELIETKY arperaTa MULEIIIbL;
HE COJlepKalliil HOHBI, BXOIAIINX B MULIEILILY 30715
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Kaxkoii n3 noHoB 00/1agaeT HanbOombIIek crrocooHoCcThIO CokuMath JJDC B 3016 MnO3, crabunm3oBanasiM KMnO4?
1)Ba?";

2)Cl;

3)S0.7;

4) K*

Kakoii n3 nepeurcieHHBIX MOHOB 00JIa/laeT HanMeHbIel crrocoOHoCThI0 CkuMath J|OC B 30me Agl,
crabunuzoBanHbIM AgNO3?

1) Na*;

2) Cl;

3) SO

4) Ca**

Kax wsmensiercs sddexturas tommmaa auddysHor wacth ADC mpu  yBeNWYEHWH KOHIEHTPAIUA
nHIA(GEepeHTHOTO IIEKTPOINTa B 00beMe BOAHOU (ha3hl (ITOBBIMIICHUN HOHHOH CHITHI)?

1) Bo3pacraer;

2) HE MEHSICTCS,

3) yMeHbIIaeTcst

Kaxoe neiictBre oka3piBaroT Ha JIOC nHIUpGEpEHTHBIE 2IEKTPOITHTHI?
MTOBBIIIAIOT (- TTOTEHITUAT,

HE U3MEHSIOT (- MOTeHIINAT;

YBEJIUYUBAIOT MOTEHIMA IPAaHULBI PAa3IeNia;

CHHXAIOT (- MOTEeHIIAAT

JlaTexc — 31O

nByx(a3Has IByXKOMIIOHCHTHAs CHCTeMa-IUCIIEPCHUs IOIMMEPa B BOJIC;

IByx(haszHas TPEXKOMIIOHEHTHAsI CUCTEMa-IUCIIEPCHS ITOJIMMEpPA B BOJIE, CTA0MIM30BaHHAS TIOBEPXHOCTHO-
AKTUBHBIM BEIIECTBOM (3MYJIBIaTOPOM);

onHO(a3Has cucTeMa — pacTBOP MOJIMMEPa B BOJHOM Cpe/ie, COIEPIKaIC IMYIIbraTop

JIno(hoOHbIE KOJUTOUIHBIC CUCTEMbI PUHIIMITUATIBHO arperaTUBHO HEYCTOWYHBBI, IOTOMY YTO

00J1a/1a10T M30BITKOM CBOOOIHOM SHEPTHUH;

XapaKTePU3YIOTCS BBICOKAM MOJIEKYJISIPHBIM CPOJICTBOM MEXKY JUCTIEPCHOM (ha30il M TUCTIEPCHOHHOM Cpeoii;
00pa3yoTcs B pe3y/ibTaTe CaMOIPOU3BOJILHOTO TUCIICPIHPOBAHHUS

JInopuiibHBIE KOJIOWIHBIC CUCTEMbI TPUHIMITHALHO arPEraTUBHO YCTOHYUBBI, TIOTOMY YTO

00pa3yroTcs B pe3yabTaTe CaMOIPOU3BOIBHOTO JUCIIEPIHPOBAHKS U XapAKTEPU3YIOTCSI BBICOKUM MOJICKYJISIPHBIM
CPOJICTBOM MEX]y AMCIIEPCHON Qa30i U AUCTIEPCHOHHOM CpeoH;

00J1a/1a10T U30BITKOM CBOOOHOMN 3HEPTHUH;

HUMEIOT NPEACTBHO BBICOKYIO JUCIIEPCHOCTD

Ha moBepxHOCTH 9acTHI] AUCTIEPCHOH (ha3bl MOJUCTUPOILHOTO JIATEKCAa UMEETCS Pa3peKCHHBIN aiCcopOIMOHHBII
cioii ITAB — naypara kanust (C11H23COOK). ArperatiBHas yCTOHYMBOCTE JIaTeKca 00YCIIOBJIEHA JEHCTBIEM
HOHHO-3JIEKTPOCTATHYECKOT0 (PaKTopa yCTONUUBOCTH;

THIPATallMOHHOTO (aKTOpa;

CTPYKTYpHO-MEXaHUYECKOTO (akTopa

Ot kakux (akTOpOB 3aBUCHT KOHCTaHTa CKOPOCTHU ObICTpOit Koarymnsimu K
OT TEMIIEPATYyphl U BSI3KOCTHU CPELIBI;

OT TEMIIEpaTypbl U BPEMEHU KOaryysluu;

OT BPEMEHHU KOAaryJsiuy U KOHIIEHTPaLllX YaCTHIL

[Topor OBICTPOI KOATYIISIIUH — 3TO KOHIEHTpaIus iekTponuta (C,,), Mpru KOTOPOit

CKOpPOCTh KOAryJIALIUU IepecTaeT 3aBUCETh OT Coy;

MMOTEHIIMANBHBIN 0apbep OTTAKUBAHUS CTAHOBUTCS PaBHBIM HYJIIO M BCE CTOJKHOBEHHS CTAaHOBATCS
3¢ EKTUBHBIMU;
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CIpaBeIUBHI 00a YTBEPKACHUS

HOpOF KOaryJisiliiv — 5TO HAaMMCHbIIAA KOHICHTPALUA 3JICKTPOJIMTA, IIPU KOTOpOfI

CTaHOBUTCS BO3MOKHOM KoaryJjsnusd, T.K. HOTCHHI/I&HLHLIﬁ 6apl>ep OTTAJIKUBAHUS CTAHOBUTCA MCHBIIIC SHCPIUU
TCIIJIOBOT'O ABHKCHHUA,

BCC CTOJIKHOBCHHA 9YaCTHUI] CTAHOBATCSA 3(1)(1)6KTI/IBHBIMI/I;

CIIPaBCAJINBbI oba YTBCPKACHUA

Kakoe u3 ontiyecknx SBICHAI HEBO3MOKHO B KOJUIOMTHO-HCIEPCHBIX CUCTEMaX?
TQpaKust CBETa;

OTpa)KeHHE CBETa OT MOBEPXHOCTH YaCTHII,

TIOTJIOIICHHE CBETA

Benplit 3016 ocBemaeTcsi MOHOXpOMaTHYECKHM CBETOM ¢ AMUHOM BomHBI 400HM (cunmit) u 700HM (KpacHslii). B
KAaKOM COOTHOILEHUH HAXOIATCS BEIMYNHBI MyTHOCTH?

T 400 = Tr00

T 400 >T 700

T 400 <1 700

Kakoe 13 npuBeeHHbIX ONpeAeIeHU MyTHOCTH ABJISIETCS. HETIPABUIBHBIM?

MYTHOCTb — 3TO BEJINYKMHA, 00paTHas TOJIUHE CJIOSI, IPX KOTOPO MPOXOASIIHIA CBET OCIa0IIsieTCs B € pas;
MYTHOCTb — 3TO BEJIMYHMHA, YUCICHHO PaBHAs JIOTApU(PMy OTHOIICHHUS HHTEHCUBHOCTH MAJAIOIIETO U POXOASALICTO
CBETa Yepe3 PacCeUBAIOLIYIO CPENY;

MYTHOCTb — 3TO BEJIMYHMHA, paBHAsI HHTEHCUBHOCTH CBETA, PACCESHHOTO 110 BCEM HAIPaBJICHUAM €OUHULICH 00beMa
CUCTEMBI PY UHTEHCUBHOCTH IaJIaf0IIEro CBeTa paBHOH 1.

CornacHo ypaBHEHHIO Paiiess HHTEHCHBHOCTB PAacCESIHHOTO CBETa BO3PACTAET IPSIMO IPOIOPIUOHAIBHO. ..
KyOy IuaMeTpa 4acTHi,

KBaJIpaTy JAJIMHBI BOJIHBI I13/IAI0IIETO CBETA,;

YUCIICHHOH KOHIIEHTPALlUK YaCTHI]

Il 60k (3amaun) (ITK-1, IIK-2)
[ToBepXHOCTHOE HaTsbKeHHe OyTaHona ¢ KoHueHTpanuei 4,52-10* kmons/M® B cucteme Boaa - renran mpu 20°C
paBHo 4,0-1072 [lx/m?. C yBenuueHneM KOHIEHTpaiuu 6yTanosa 10 8,110~ kMob/M® MOBEPXHOCTHOE HATSKEHHE
usmenunock 10 3,48:102JI/ M2, BBIUMCINTH NOBEPXHOCTHYIO AKTMBHOCTh CIIMPTa B JAHHOM HHTEpBAle
KOHIEHTpPALUM.
14,5-1073 JIxx-M/MoIb
18,3-10°2 IIxx-M/Moi1b

[ToBepXHOCTHOE HATSKEHHE BOIAHBIX PACTBOPOB MACISHOM U BajepuaHOBOM KuciaoT mpu 35°C COOTBETCTBEHHO
paBHo 58,5:10° u 30,0-10° JI/m?. KoHueHTpanmm pacTBOPOB KHMCIIOT OJMHAKOBBI M cocTapisior 4,0-107
kMOJIb/M3, OTIPENENnTh MOBEPXHOCTHYK AKTHBHOCTH KHMCIIOT, YCTAHOBMTBH, COONOIAETCS JHM MpaBuio J[roKio-
Tpay®Ge, paccunTarTh MOBEPXHOCTHYIO aKTUBHOCTh KalPOHOBOM KUCIOTHI TOM e KOHIEHTpaluH (o |, o= 72,75-10°3

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

[onp3ysce SKCIEpUMEHTATILHBIMHA JAaHHBIMU 10 aACOPOLMHN CIIMPTa HA TIOBEPXHOCTHU pasjiela XK - T, 10Ka3aTh, 4To
nmaHHas afcopOius mogunHsaeTcs ypaBHeHuto Jlenrmiopa. Beraucnuts koHcTanThl (K 1 ') 3TOTO ypaBHEHUS.
I',.=0,7 mons/mM?; K=8-107% i/mMmmons

I',=0,4 mons/mM?; K=5-10"% ni/mMmmons

KakuM ocMOTHYECKMM JaBlICHHEM JOJDKEH 00JIaaTh KOJUIOMIHBIA PACTBOP 30J10TA C MACCOBOW KOHIICHTpaImei 2
/71, amamerpoM gactu 6-107° M, mIoTHOCTBIO aucepcHOit (passl, paBHoit 19,3-10° r/m mpu 293 K?
n=3,7Ila
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n=8,2 I1a

Paccunrarh 3yeKTpOKMHETHYSCKUH moTeHiman dactuil 3o Fe(OH)s mo manHbIM 3iekTpodopesa; BHEITHSIS
pasHocTs noteHuaios (U) pasua 170 B, paccrosnue mexay snexrpoaamu (L) 0,45 M, cMeleHre rpaHuLbl 30115 K
karoxy (a) cocraBmuio 12 mm 3a 30 munyT. Temmneparypa ombita 298 K, BI3KOCTh THUCTIEPCHOHHO (BOAHOM) Cpeabl
pasHa 8,94-107* I1a-c ¥ OTHOCHTENIBHAS AUIIIEKTPHYIECKask IPOHUIIAEMOCTh 78,2,

30,8 MB

22,8 MB

Just xoarymsimuu 10 vz 30781 Honuaa cepedpa motpedoBanock 4,5 ma 0,1 H. pactBopa HuTpata Gapus. OnpeaenuTh
MOPOT KOAryJISIIIAN STCKTPOIUTA B MMOJIb/.

32,4 MMoOJIb/ N1

22,5 MMOJIB/NT

s xoaryasiuun 10 an 30 fioguma cepedpa tpebyercst 0,5 mr 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) HOPOrd KOATYJISIIAA B MMOJb/1, ©) 3apsai
YaCTHIL 30JI51, B) OTHOLIICHUE KOATyJIHPYIOIIEH CIIOCOOHOCTH HOHOB.

1:15:250

1:20:350

[Toporu Koaryisiuy 3IEKTPOJIUTOB Ul HEKOTOPOTO THAP030is paBHBL Cy,\o = 300 amonv/n, CMgCIZ =125
mmonv/n, Cy, o = 147,5 mmonv/n, = 0,17 mmons/n. Kakoii 3apsi HECYT YACTHIIBI 301517
2 4

MHOJOXKUTEIbHBIN
OTpULIATEIbHBIN

Urto0s! BeI3BaTh KoArymsiwio 10wz 30ms ruapokcuaa xenesa (111), B kaxxaom ciaydae motpedoBanocs NpuinTk: 7,6
mn 2 H. pactBopa NaCl, 11 mz 0,01 . pactBopa Na;SO4 u 13,5 mz 0,001 H. pacTBOpa Ks[Fe (CN)s].
Omnpenenure 3HaK 3apsi/ia YACTHUL] 30JI1 U BBIYUCIUTE MOPOT KOArYJISIIUN KaXKIO0T0 AJIEKTPOINTA.

1742 (NaCl); 12,3 (Naz2S0s); 0,94 mmosbs/n [KFe(CN)e]

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

HIOJIOKUTEIBHBIN

OTpUIIATEIbHBIN

YroObl Be3BaTh Koarymsiimioo 10 amz rugposons cyibduaa memubska (I11), moTpeboBanock B KakaoMm cliydae
npwnth 0,25 ma 2 H. pactBopa NaCl, 1,3 mr 0,01 u. pactBopa CaClz u 2,76 ma 0,001 H. pactBopa AlCls. Kakoii
3apsiJl UMEIOT YacTHIIBI 3071517 YeMy paBeH Mmopor KoaryJsiiuy KaxkJ0ro 3JIeKTpoIuTa?

70 (NaCl); 0,85 (CaCly); 0,902 mmois/nt (AICI53)

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

MOJIOKHUTENbHBIN

OTpULIATEIbHBIN

Js xoarymsammu 10 w305 ruaporcuaa xenesa (I111) B xkaxxaom ciaydae O0buto mo6asnero 1,05 mz 1 H. pacTBOpa
KCl, 6,25 mr 0,01 u. pactBopa NaSOs u 3,7 mn 0,001 1. pactBopa NasPOs. Onpenenute: a) MOporu KoaryJisiu,
0) 3apsAn yacTull 3014, B) OTHOLICHUE KOATYJIUPYIOLIEH CHOCOOHOCTH HOHOB.

150 (KCI); 15 (Na2S0a); 2,25 mr-sxs/n (NasPOs);

105 (KCI); 6,25 (NazS0Qa); 0,37 mr-sxs/i1 (NazPOy);

[opor koarynsmmu 0,01 M pactBopa K>CrO7 o OTHOIIEHUIO K 30J10 OKCHaa amoMuHus paBeH 630 mmonv/1.

OnpeieuTe KOJIMIECTBO IEKTPOIMTA, HEOOXO0AUMOE I Koaryisuuu 10 s 3Toro 305s.
6,3 cm®
12,4 cM®
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IToporu Koarysiyu 3JIeKTPOIUTOB A 3051 cyabbuna meimbika (111) paBusr: Cnac1 = 60 smons/a, CMgC|2 =144

mmonv/1, Cpey, =0,1 mmons/n, Cygs0, =29,3 muonw/n. Oupenenure 3apsi rpanyn 3015 cynbduaa mpiubsika (111)

Y OTHOIIIEHUE KOATyJIHPYIOIIEH CTIOCOOHOCTH MOHOB.
MOJIOKUTENBHBIHN

OTpULIATEIbHBIN

1:14:300

1:7:200

Omnpenenure srepruto ['nb6ca Gs MOBEPXHOCTH Kallesdb BOISHOTO TymaHa Maccod. m = 4 1 mpu 293 K, ecmu
HOBEPXHOCTHOE HATSKEHUE BOAbI 6 = 72,7 MJIx/M?, moTHOCTS Boasl p = 0,998 r/cm®, qucnepcHocTh wactun D =
50 Mmxm L.
87,41 JIx
125,3 JIx

PaccuuTaiiTe NOJIHYIO MOBEPXHOCTHYIO SHEPIHIO 5 I 3MyJbcUU O€H30Ja B BOJE ¢ KOHUeHTpauuen 75 % (macc.) u
nucnepcHocThio D = 2 mxm? mpu Temmnepatype 313 K. IlnotHOCTs Genzona mpu dToi Temmeparype p = 0,858
r/cM®, moBepxHOCTHOE HaTsbkeHue o = 32,0 MIIk/M2, TeMnepaTypHblii K03()(QUIMEHT TOBEPXHOCTHOTO HATSKECHHUS
6ensona do/dT = — 0,13 mJIx/(m?-K).

3,81 Ix

5,62 JIx

Onpenennte ko3huiment quddysun D u cpenHekBaapaTudHbii caBUr /A 9YacTHIIBI THAPO30IIS 3a BpeMst 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 paguyc 4acTUL TMIPO30JIs 30JI0Ta, €CIM IOCHIE YCTaHOBIECHHS AU((HY3MOHHO-CEAUMEHTAMOHHOTIO
paBroBecus mpu 293 K Ha BoicoTe h = 8,56 cM KOHIIEHTpaIHs YacTHIl U3MEHseTCsl B e pa3. [[1oTHOCTD 30i10Ta p =

19,3 r/em®, mnotHocTs Bomsl P = 1,0 r/em’.

3,98 uMm
6,32 Hm

IToTok cBeTa ¢ JTMHOM BOJHBI A = 528 HM, mpoxoms depe3 smyinbcuto CCls B Bojge Tosmmuoin ciost | = 5 cm,
ocabseTcst B pe3ynbTaTe cBeTopaccesHus B J1Ba pasa. PaccunTaiiTe paguyc 4acTUI] TUCIIEPCHOM (as3bl, eciiu ee

oobemHoe coxepxanne C, = 0,8 %, moxasarens mpenomnenus CCls N, = 1,460, Boxsr N, = 1,333. Csger

paccerBaeTcs B COOTBETCTBHUH ¢ ypaBHEHUEM Panes u ocimabisercs no 3akoHy byrepa — Jlambepra — bepa.
25,6 aM
22,3 aM
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Ipumep 6ureToB A5 dk3aMena no gucuumanne «Kotonanas xumusa» (IIK-1, OIIK-2)

6 cemecTp

BUJIET Ne 1
1. OcHoBHBIC 3aJa4d KOJUIOMTHOW XWUMHH. KOJIMYECTBEHHAs XapaKTepUCTUKA JIUCIIEPCHBIX CHUCTEM.
Knaccudukarms mo pazmepy 4acTuil (AUCIIEPCHOCTH).
2. Peomornyeckue cBoMCcTBa CBOOOIHOAUCIICPCHBIX CUCTEM. Y paBHeHus HproToHa 1 DHHINTEHHA.
3. Uro0Os1 BbI3BaTh Koaryssinuio 10 .z 3055 ruapokenaa xenesa (I11), B kaxmaom ciydae moTpeboBaioch MPUIHTE:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa NaxS0su 13,5 mz 0,001 1 pactBopu Kz [Fe (CN)g]. Onpenenure
3HAK 3apsiJia YaCTHUI] 30J11 U BEIYUCIUTE TIOPOT KOATYJISIIIAN KaXKJIOTO SJIEKTPOIIHTA.

BUJIET Ne2
1. Knaccuduxarus TUCIepCHBIX CHCTEM TI0 arperaTHOMY COCTOSIHUIO (Da3, 10 B3aUMOJIEHCTBHIO MEXKIY YaCTUIIAMH
JUCTICPCHOM (ha3, 10 CTENCHH B3aMMOCHCTBUS AUCTICPCHOH (Da3bl ¢ TUCIIEPCHOM CPEIOH.
2. Kuneruka ObicTpoii koarymsinun. Teopust CMOITyXOBCKOTO.
3. BrnusHHMe KOHIEHTpaIMH, TEMIIEPaTypbl U DJIEKTPOJIUTOB Ha 3acTylHEBaHME kenaruHa. [louemy cTyaHm —
AIACTUYHEIE, & TN — XPYIKHe?

BUWIET Ne3
1. O6111a;1 XapaKTCPpUCTHUKA KOJUIOMAHBIX CUCTEM U MCTOAbI UX IMOJTYUYCHU .
2 Obpa3zoBanue TMOGOOHBIX JUCIIEPCHBIX CUCTEM TP JUCTIEPTHPOBAHUH; IPOLECCHI JUCTIEPTUPOBAHUS B IPUPOC
U TEXHHUKE.
3. KakoB MexaHm3M cTaOWimHM3amuy 3MYIbCHH MOBEPXHOCTHO-aKTUBHBIMU BelecTBamMu? Pazbepure Ha mpumepe
SMYJbCUI THIAa M/B B IPUCYTCTBUU dMYJIbraToOpa ojieata HaTpusl.

BUJIET Ne4
1. TloBepXHOCTHOE HAaTsDKEHHE OJHOKOMIIOHEHTHBIX JKHIKOCTeH. JlMCHepCHOHHBIE W HEIUCIIEPCUOHHBIC
B3auMoeiicTeud. Pabora Kores3uu.
2. CraOwin3zanust sMysbeuil u oopamenue ¢as. [Ipunnun nogdopa smynsraropos. Koanecuenuus.
3. Kakoe sBneHue Ha3biBaeTcs TUKcoTponuend? B kakumx KOMIOMAHBIX cucTeMax OHO HaOmonmaercsa? Ilpu kakux
ycaoBusix?

BUUIET NeS
1. Ctpoenue MutesuIbl THAPOPOOHOTO 30151, BinsiHIE KOHIIEHTpAIMK B IPUPOABI AJIEeKTponTa (MHIUPPepeHTHbIE
1 HenHAu(epeHTHBIE AIICKTPOIUTHI) Ha BETMYUHY U 3HAK 3apsi/ia KOJUTOUIHBIX YaCTHII.
2. MeTo/ipl I3MEPEHNUSI IIOBEPXHOCTHOT'O HATSHKEHUS ¥ CBOOO/IHOM TTOBEPXHOCTHOM SHEPTHH TBEPABIX TeEIl.
3. [NosicauTe MeXxaHU3M conoouIu3anuu. [ ie B pakTHKe NCTONB3YIOT ATO sIBIICHHE?

BUJIET Ne6
1. 3aBUCHMOCTH TIOBEPXHOCTHOTO HATSKEHHs BOJHBIX PacTBOpoB OT koHueHTpauuu I[IAB. I[loBepxHocTHas
aKkTHUBHOCTb. YpaBHenue Llumkosckoro. [Ipasuia Hrokno-Tpay6e.
2. CenMMEHTaIOHHAS M arperaTUBHAs YCTOMYMBOCTD AUCIEPCHBIX CHCTEM.
3. Hamummmre ¢dopmyny Mumemisl 305 Hoauaa cepeOpa, MONyYEHHOTO NPU B3aMMOJCHCTBUU pa30aBIEHHOTO
pacTBopa Hoauma Kamus 1 n30bITKa HUTpaTa cepedpa. Kakos 3apsi OyaeT uMeTh rpanyia’?

BUJIET Ne7
1. Biusaue wHIUPPEpeHTHBIX W HEMHIU(PPEPEHTHBIX 3IEKTPOJUTOB Ha AIIECKTPOKHMHETHUECKHH MOTEHLHA.
Crpoenne Muren ruapohOOHBIX 30IIeH.
2. dakTophI arperaTuBHON YCTOMYMBOCTH JUCTIEPCHBIX CHCTEM.
3. Hanmmmre ¢opmyny Muneuisl 3011 Opomuaa cepedpa, MOJYyYEHHOTO MPHU B3aUMOICHCTBUM Pa30aBIEHHOIO
pacTBopa HuUTpaTa cepedpa n30bITKOM Opomuna Hatpusi. Kakos 3apsg Oyaet umers rpanyia?
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BUJIET Ne8
1. YcToiunMBOCTh M KOATYJISINS KOJUIOMIHBIX CHCTEM. B3anMHas Koarysnus 30Jei.
2. ToHKHe TUICHKY: TIEHHBIE U OMYJIbCHOHHBIE. [Iprposa ycToHInBOCTH.
3. 3oub Hoguna cepedpa nonyden mpodasnenuem k 20 mz 0,01 H pactBopa Hoauna kamus, 28 vz 0,005 H pacTBopa
HUTpara cepebpa. Hammmmre dopMynmy MUIENIBI MOTydEeHHOTO 30JI1 W ONpEAeNUTe HAIpaBleHHE IBUKCHHS
rpaHyJIbl 307151 Hoauaa cepedpa mpu 3aeKTpodopese.

BUJIET Ne9
1. OOpa3zoBanue nHOGOOHBIX ITUCIEPCHBIX CHCTEM IMIPH TUCICPTHPOBAHHMM, KOHJCHCHpOBaHHMU. [IprMepsl.
CTpoeHre MHIIEIUTBI KOJUIOWTHOM YaCTHIIBL.
2. CtpykTypHO-MexaHH4Yeckuii 0apbep mo PeOunaepy - kak GakTtop yCTOHYUBOCTH JUCTICPCHBIX CHCTEM.
3. Hanmmwte ypaBHEHHs] peakiuii, BHIPAXKAIONMUX MPOIECCHI, MPOUCXOISIINE MPH MOMYYSHUU 30I1 THIPOKCHIA
xenesa (I11I) meromom ruaponmsa. M3o0pa3nure CTpoeHNE MUTIEIUTBI TAHHOTO 30JI4.

BUJIET Nel0
1. MeTozp! MoTy4YeHus: © OYMCTKU AUCTIEPCHBIX cucTeM. [lomydenue 301eli MeToIOM MeTTH3aINH.
2. MonexynspHO-KHHETHYECKIE CBOICTBA KOJIOUIHBIX CUCTEM.
3. 3o Opomma cepedpa monydeH peaknueit noitHoro oomena 20 vz 0,005 B pactBOpa HUTpaTa cepedpa u 20
mn 0,0025 H pactBopa Opommua kanus. Hamumure (GopMmylly MHLEUIBI MOJYYEHHOTO 30JI1 W OIPEICITUTE
HaIpaBlieHHe JBIKECHUS TPaHyibl OpoMua cepedpa mpu snekTpodopese.

BUJIET Nell
1. Munennoobpa3zoBaHue B BOJHBIX U HEBOJHBIX cpenax. TepMoanHaMHKa MULIEITIO00pa30BaHHU.
2. CtpykTypooOpa3oBaHue B IUCTIEPCHBIX cucTeMax. OCHOBHBIE THITBI CTPYKTYP.
3. Kak pacrmonoxatcst mopord KoaryJsiiuu B me-ox6/1 B psmy pactBopos coneit NaCl, AlCls, Na S04, NaH,P04 st
30151 ruapokcuna xxenesa (1), momyaenHoro metomom ruaponmsa? Jlaite moscHEHMs.

BUJIET Nel2
1. DAEKTPOKUHETHUYECKHUE SIBIICHUS. DIEKTPO(ope3 U MMEKTPOOCMOC.
2. Cequmenranus. CeMMEHTAIIMOHHBIN aHaIN3 cyclieH3uid. Y paBHeHre CTokca-DHINTeHHA.
3. Han 30sp ruapokcuna xenesa (I1I) u 3006 cynabdhuna cypbemsr (I11). s koarynsuuu 3TUX 30J1€H NPUMEHHIN
pacTBOPhI OJMHAKOBOW HOPMAILHON KOHIEHTpalwu cienyrommx coneil: Ca(N0s)2, AlCIs, Na S04 u Ks[Fe(CN)g).
Kakoro pactBopa noTpe0oBaioch /it KOAryJIsliy KaX0T0 U3 30JIel HAMMEHBIIIEe W HAauOOJIbIIIee KOJINIECTBO?

BUJIET Nel3
1. Ilens!. [Tonydenue u crpoeHue. Y cTOHYUBOCTH MeH. OCHOBHBIE TPUMEHEHNS.
2. Teopusi yCTOMYMBOCTH U KOATYJISIINA TUAPO(YOOHBIX KOJIJIOWIOB PACTBOPAMHU DIIEKTPOIUTOB.
3. Kak pacnonoxxarcst moporu KoaryJjsiiMud B Me-2k6/71 B psimy pactBopoB coneit AlCls, MgS04, NaH2P0s st
OTPHUILATEIBHO 3aPSKEHHOTO 30151 TUOKCH 1A KpeMHusA? JlaliTe MosiCHEHHUS.

BUJIET Nel4
1. Tuddysus B koyutonanbix cucremax. Cpsi3b ko3 dunmenta quddy3uu ¢ pasmMepoM 4acTHil.
2. Omynbenu. Knaccudukanus smynscuid. MeToapl onpeiesieHust THIa 3Myabcuid. OCHOBHBIE TPUMEHEHHSI.
3. 3osb OpoMuza cepedpa moaydeH peakuuei qBoriHoro oomena 16 . 0,005 1 pactBopa HUTparta cepedpa u 40
0,0025 u pactBopa Opomuma kamus. Kakoit u3 nByx anekrponutoB — MgS0s min Ki3[Fe(CN)s] — Oyaer umeTsb
OOJIBLINI TOPOT KOATYJISILUH IS TIOTYYEHHOTO 301517

BUJIET Nel5
1. Aspozonu. Knaccudukarus. DaeKkTpudeckre CBOMCTBa a3po3oJieii. [IpakTrueckoe UCIOIb30BaHHKE.
2. KonnuecTBeHHBIE XapaKTEPUCTUKHU JUCIIEPCHOCTH: TUCIIEPCHOCTD, PAIUYC KPUBU3HBI, yleiIbHAsI MOBEPXHOCTD.
[NonsiTre 0 MMOGUIBHBIX U THOPOOHBIX TUCTIEPCHBIX CUCTEMAX.
3. UtoOsI BeI3BaTh Koarymsiiuio 10 iz 305s ruapokcuaa xenesa (I11), B kaxmom cirydae moTpedoBaIoch MPUIUTh:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa NaS04u 13,5 mz 0,001 1 pacteopu K3z [Fe (CN)g]. Onpenenure
3HAK 3aps/ia YACTHII 3015l U BBIYUCIUTE IMOPOT KOATYIISANU KaXKIOTO IJICKTPOIIUTA.
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BUJIET Nel6
1. Tepmommunamuka amcopOimu. BreBox ypaBHeHust [nb60ca. IloBepXHOCTHO-aKTHBHBIE W ITOBEPXHOCTHO-
WHAKTHBHBIC BEIICCTBA.
2. Knaccuduxanus u MeToJsl mosrydeHus rejieid. [Ipusenure npumepsl. CTyTHH.
3. [oporu xoaryyisuu 3JIeKTPOIUTOB JUIsl HEKOTOPOTO ruipo3oiis paBHbL: Cnanos = 300 mmonwv/n, Cuygc= 12,5

mmoav/n, Cnazsos = 147,5 mmonwv/n, Caiciz = 0,17 mmonwv/n. Kakoit 3apsin HecyT 4acTHIIBI 3011517

BUJIET Nel7
1. AncopOuroHHOE TOHIKEHHE MPOYHOCTU TBepAbix Ted (3ddext Pebunnepa). OcHOBHBIE (HOPMBI MPOSBICHUS
s dexra.
2. OcoOEHHOCTH ONTHYECKUX CBOMCTB JUCIEPCHBIX cHcTeM. ONTHYECKHE METObI aHAIN3a JUCIEPCHOCTH.
3. OOpscHHNTe MexaHU3M HaOyXaHHsS | pPacTBOPEHHS IIOJMMEpOB Ha TpHMepe Kaydyka. Yrto Takoe
M30MPaTETHHOCTH MpoIIecca Ha0yXaHus?

BUJIET Nel8
1. Teopus ycroitunBocTy U Koaryssituu kosuiounos (I'.@peinnuxa, I'.Mroiepa, reopus JJIDO).
2. ToHKWeE TUICHKH: TIEHHBIE W AMYJIbCHOHHBIE. [[prpoaa ycToiauBOCTH.
3. Hammmmre ¢opmyny munemnsl cynbdara Oapus, MOIYYEHHOTO CIMBaHWEM OJMHAKOBOTO O0bEeMa CHIIBHO
pa3baBIeHHOTO PacTBOpa XJIopuaa Gapusi 1 MeHee pa30aBIeHHOIO paCTBOPa CEPHOM KHCIOTHI.

Kpurepun popmMupoBanusi OlleHKH 0TBeTa CTYJEHTA HAa IK3aMeHe
Xapakmepucmuxa omeema oannwl

JlaH mNOnHBIM, pa3BepHYTBHIA OTBET HA IIOCTABJICHHBIM BOIIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAHUH 00 00BEKTE, MPOSIBIIAIOLIAsICS B CBOOOHOM
ONEPUPOBAHUM  IOHATUSMH, yMEHUM  BBIIACIUTH  CYIIECTBEHHBIE U
HECYILIECTBEHHbIE €r0 NMPU3HAKU, MPUUYUHHO-CIEICTBEHHbIE CBA3U. 3HaHHE 00 26-30
00BEKTE IEMOHCTpUpPYETCS Ha (POHE MOHUMAHUS €ro B CUCTEME JaHHOW HayKH
U MEXAUCUUIUIMHAPHBIX cBsizeil. OTBeT GopMynupyercs B TEPMHHAX HAyKH,
W3JI0KEH JIMTEPAaTypPHBIM SA3BIKOM, JIOTMYEH, JIOKA3aTEJIEH, IEMOHCTPUPYET
ABTOPCKYIO ITO3HUILIMIO CTYICHTA.

JlaH TOJIHBIM, HO HEJOCTATOYHO IOCIIEIOBATEIbHBI OTBET HA IOCTaBJICHHBIN
BOIIPOC, HO IIPU OTOM IIOKa3aHO YMEHHME BBIIECIUTh CYLICCTBEHHBIE H
HECYILIECTBEHHbIE TPU3HAKU U PUYUHHO-CIIEJICTBEHHBbIE CBA3H. OTBET JIOTUYEH 21-25
U U3JI0)KEH B TEPMUHAX Hayku. Moryt ObITh nomymieHsl 1-2 ommbku B
OIPENIETICHUN OCHOBHBIX MOHSATHI, KOTOPBIE CTYJIEHT 3aTPYAHSETCS MUCIPABUTH
CaMOCTOSATEIIBHO.

JlaH HeIOCTaTOYHO TMOJHBIM M HEAOCTaTOYHO pa3BEPHYTHIM OTBET. Jloruka u
MOCJIEI0BATENbHOCTh M3JI0KEHUS MMEIOT HapylleHus. JlomyiieHsl OmIMOKU B
pPAcCKpBITUM TOHATUH, ynoTpeOiaeHuu TepMuHOB. CTYAEHT HE CIOCOOEH
CaMOCTOSTENIBHO BBIJECINTh CYHIECTBEHHBIE M HECYIIECTBEHHBIE INPU3HAKA H 16-20
IIPUYHUHHO-CIEACTBEHHbIE  CBA3U. CTyIEHT MOXET  KOHKPETU3HpOBATh
0000111eHHbIE 3HAHUS, JI0KA3aB HA MPUMEPAX X OCHOBHBIE MOJIOKEHUS TOJIBKO
C MOMOIIIBIO TpernoaBaTens. PedeBoe opopmiieHre TpedyeT MonpaBok,
KOPPEKLHUU.

JlaH HemonHbIA OTBET, JOTMKAa W IOCIIEIOBAaTEIbHOCTh H3JIOKEHUS HMEIOT
CyllecTBEHHbIE HapylieHus. JlomyiieHsl rpyOble OMMOKM TpH ONpeAeTeHUn
CYIIIHOCTH  pPAaCKpPbIBAEMBIX  IOHSTUH, TEOpHHl, SBJICHUM, BCIEICTBUE
HEIIOHUMAaHUs CTYJIEHTOM MX CYLIECTBEHHBIX U HECYILECTBEHHBIX IIPU3HAKOB U 11-15
cBsa3el. B oTBeTe OTCYTCTBYIOT BBIBOJABI. YMEHHE PACKPBITh KOHKPETHBIE
IpOsIBJIEHUS] 0000IIEHHBIX 3HAaHUH He MoKa3aHo. PeyeBoe opopmienue tpedyet
MIOIPABOK, KOPPEKIIUH.
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JlaH HeNoJHBII OTBET, MPECTABIAIOMINN COO0N pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIpPOCAa C CYIIECTBEHHbIMH OLIMOKaMH B ompeneneHusx. IlpucyrctByror
(parMeHTapHOCTh, HEJIOTUYHOCTHh H3JI0KeHUs. CTyaeHT He OCO3HAeT CBS3b
JAHHOTO TOHSTHUSA, TEOPUH, SBICHHUA C JPYTMMH OOBEKTaMH JUCLMILUIMHBI. 1-10
OTCYTCTBYIOT BBIBOJbI, KOHKPETH3ALMS U JOKA3aTEIbHOCTh M3JIOKEHUs. Peub
HEerpaMoTHas. J{ONOJHUTENbHBIE U YTOYHSIOIUE BOIIPOCHI IIPENOAABATENs HE
IIPUBOJAAT K KOPPEKLMHU OTBETA CTYACHTAa HE TOJIBKO HA IIOCTABJICHHBIN BOIPOC,
HO Y Ha IPyrue BOIPOCHI IACHUIIIMHBIL.

He nosy4ens! oTBEeTHI 110 0230BBIM BOIIPOCAM JUCLUIUIMHBL. 0

PesynbTupyromias s3x3ameHallMOHHas OIIEHKA ompeiensieTcss B cooTBeTcTBUM ¢ [lonoxkenuem
COTI'Y o 6ampbHO-PEHTHHTOBOM CHCTEME OIIEHKH 3HAHUH CTYJEHTOB.

9. YueOHO-MeTOAMYECKOE H HH(OPMALMOHHOE 00ecnedeHne TUCHUTLIUHBI (MOTYJIs1)

KomnbroTepHslii kiacc, goctyn k cetu MHTEpHET (BO BpeMsi CaMOCTOSITENIbHONW pabOThl), OPITEXHUKA,
IeKTpoHHass 6a3a paHHbIXx OuOmmorekn COI'Y, NEeKUMOHHbIE ayAMTOPUH; KAaOWMHET, OCHAIICHHBIN
WHTEPAKTUBHOMN JOCKOM, IPOECKTOPOM.
Jlureparypa
a) OCHOBHAsI JIMTepaTypa:

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

2. Kykymkuna W.W. Komnounnas xumus. /| M.U. Kykymkuna, A.}IO. MutpodanoB. — Kemeporo:
KemepoBckuii rocynapctsennbiii yausepeutet, 2010. — 216 c. — Pexxum gocrtyna: 1mo moamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :
JJIEKTPOHHBIN.

3. EpmoB 10.A. Komnonnnas xumus. @usnyueckass XMMHUsL JUCTIEPCHBIX CUCTEM: YU€OHMK JJISl CTYJCHTOB
yupexaeHuit Boicur. npod. oopazosanus / Epiios FO.A. — Mocksa — [9OTAP-Menua, 2013. — 352 c.
— ISBN 978-5-9704-2428-5/ -Texcrt: anexrponnsiii // DbC «KoucynbranT cryaeHtay. [cait]. URL
https://www.studtntlibrary.ru.

4. Komnmouanas xumus. /| H. ®pannesa, E. Pomanenko, 0. Besruna, E. BonocoBa, MuHHCTEPCTBO
cesbekoro xozsaictea Poceniickoit ®enepannn, PI'OY BIIO «CtaBopononabCkuii rocyaapCcTBEHHBIN
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 W.W. Komnounmnas xumus. /| M.U. Kykymkumna, A.IO. Mutpodanos. — Kemeporo:
KemepoBckuil rocynapctBeHHblil yauBepcureT, 2010. — 216 c. — Pexxum gocryna: 1mo moamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :

JJIEKTPOHHBIN.

6. Tep3usa T.B. ®usnueckas u komwrtonanas 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. — Tekcr
JJIEKTPOHHBIN.

7. T'aBponckas H0.}O. Konnongnast xumusi: yueOHUK U MPAKTUKYM IS aKaJeMHYecKoro 6akanaBpuata /
10. 10. I'aBponckas, B. H. ITak. — Mocksa: U3garensctBo FOpaiit, 2019. — 287 c. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-02502-6. — Tekcer : anexrponusiii // OBC HOpaiit [caiit].

— URL.: https://urait.ru.
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0) 10MOJIHUTEIbHAS JIUTEepaTypa
8. [IlpakTuky™m W 3amgauHuK 1o KoiutouaHou xwumuu. // Tlox pen. mpod. B.B.Hazaposa, M.: HKI]
«Axagemkauray, 2010.
9. Jlro6uenko C.H. MunemnobpazoBanne a pacrBopax [IAB. ComoOunuzanus: ydebHoe mocobue /
C.H.JIrouenko. — PocroB u//{: FO®VY, 2019. — 116 c. — IBSN 978-5-9275-3320-6. — TekcT: 351eKTpOHHBII
/I 3BC «KoncynpranT crymeHtay: [cair]. URL: https://www.studtntlibrary.ru.
10. bensieB A.Il. dusuueckas u koutouaHas xumus: ydeOuHuk / A.Il.benses, B.M.Kyuyk; mox pen.
A.Il.benseBa. — 2-e u3x., nepepad. M mon. — Mocksa: [DOTAP —Meaua, 2018. — 752 ¢. — ISBN 978-5-
9704-4660-7/ -  Tekcr: osnekrpouubii //  «Koucyiaprant  crymenta»:  [caiit]. URL:
https://www.studtntlibrary.ru.
11. Benonyxos C.JI. ®usnyeckas M KOJJIOWIHAS XUMHUS. 3aladll M YIPaXKHEHUsS: yuyeOHOoe mocobue /
benonyxos C.JI., Hemuposckas 1.b., Cemxo B.T. [u np.]; mox obm. pea. benonyxosa C.JI. — Mocksa:
[Ipocmekt, 2016. — 208 c. — ISBN 978-5-392-19546-6. — Tekcr: snexrponnsiii // DbC «Koncynprant
crymenta»: [caiit]. — URL: https://www.studentlibrary.ru
12. Jlapuukuna H.M. @Dwuswmueckas u KoutowgHas Xumus. IIpaktukym: yueOHoe mocobue /
H.W.Jlapuukuna, A.B.Kagumosa. — HoBocubupck: HI'TY, 2019. — 100 c. — ISBN 977-5-7782-3832-9. —
Tekcr: anexrponnsiii / DBC «Koucynbrant cryaentay: [caiit]. URL: https://www.studtntlibrary.ru.
13. HO.I'.®ponos Kypc kommoungHoi xumuu: [IoBEpXHOCTHBIE SIBICHUS W TUCIIEPCHBIE CHCTEMBL. M.
«AnbsiHcy. 20006.

B) UHTEpHET-pecypcebl
Ob6ecrieueH TOCTYT K COBPEMEHHBIM MPO(ecCHOHATBHBIM 0a3aM TaHHBIX, HH()OPMAITMOHHBIM CIIPABOYHBIM
1 TTIOMCKOBBIM cucteMaM (oubamoreka COI'Y):

ePT3 B (OB/1 PT'B)
Tpebyercs peructpanus B Oudimoreke COI'Y
. « »
Tpebyercs perucrpanus B Ondimoreke COI'Y
. BC «Havunas djeKTpoHHas oudauoreka el ibrary.ru»

CamMocTosTenbHas peructpanus Ha caiite

° IbC «KoHcvabTaHT cTyaeHTa» CTyIeHYecKAs 3IeKTPOHHAS 0M0IMOTeKA 10 MEININHCKOMY U
dapmaneBTHYECKOMY 00PA30BAHMIO, 3 TAKIKE M0 €CTECTBEHHBIM M TOYHELIM HAVKAM B I1€J10M

Tpebyercs perucrpanus B Oudimoreke COI'Y
° bC « Wy — BaTEeJIbLHAS BKJIIOY 51 BUDT, LHBLIA YNTAJLHLII
YueOHWKOB U YUeOHBIX I10CO0MIi 0T ABTOPOB W3 BeIvIIUX BY30B Poccyu 110 BceM HANIPABJICHUSIM U

CHEeNMATBLHOCTAM
Tpebyercs perucrpanus B Ondimoreke COI'Y

. ringer merServi nterGmbH (6a3a nanHbIx, coaepKaliye JICKTPOHHbBIE H3/IaHHS
nznarenberBa SpringerNature 3a nepuoy 2011 — 2017 rr. (mosHOTEKCTOBas KOJJISKIHSI B KojmuecTBe 46 332
KHUT)

PeKOMeHIlyeMble HHTEPHET-aApeca mo XuMHuu:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/.
2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
3.

Ba3bl JaHHBIX:

=

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

N
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IlepedyeHb JMIEH3MOHHOTO M CBOOOIHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecneyeHusl,
HEO00X0IUMOTO0 /IJIsl 0CBOEHUSI JUCIHHUILINHBI:
naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
[IporpaMMHOE OOECIIEUCHHE IS PEAaKTHPOBAHUSA XUMHUECKUX dopmyi IsisDraw (cm. cnucok nuoice).

Peectp nporpammuoro o6ecnieuenust COI'Y 2023

Ne 1/ HaumenoBanue Ne norosopa(yimuensust) CrpaHa npou3BoOaUTEIH

Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
1 (MPSA) ot 04.2016r

Windows 10 Pro for Workstations Ne 4100072800 Microsoft Products CHIA
2. (MPSA) ot 04.2016r

Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIA
3. (MPSA) ot 04.2016r

Windows 8.1 Professional Ne 4100072800 Microsoft Products CLIA
4. (MPSA) ot 04.2016r

Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
5. (MPSA) ot 04.2016r

Windows 8 Professional Ne 4100072800 Microsoft Products CHIA
6. (MPSA) ot 04.2016r

Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIA
7. (MPSA) ot 04.2016r

Windows 7 Professional Ne 4100072800 Microsoft Products CLIA
8. (MPSA) ot 04.2016r

Office Standard 2016 Ne 4100072800 Microsoft Products CIIA
9. (MPSA) ot 04.2016r

Office Standard 2013 Ne 4100072800 Microsoft Products CHIA
10. (MPSA) ot 04.2016r

Office Standard 2010 Ne 4100072800 Microsoft Products CIIA
11. (MPSA) ot 04.2016r

Cucrema TecTHpoBaHMs Sunrav Ne468 ot 03.12.2013 UII Cynrarynua | Poccus
12. WEB Class P.T.(6eccpouno)

IIporpammuoe obecnieuenue 1C: Ne CJI/108 ot 29.08.2017 (MakcumyM- | Poccus

[Mpeanpusitue. byxranrepckuii co(r) beccpoyHo
13.

VYuer. Tunosas konduryparms 8

ceTeBast BepCusl

CucremMa KOMITBIOTEPHOU BEPCTKH Juniensust FSF/Debian (CBo6oaHoe
14. MikTex MporpaMMHOE 00ecIedYeHHe)

(6eccpouHo)

15. Kasperksy Endpoint Security Jo 22.01.2024 Poccust

IIporpammHoe obecniedeHue aist CB00OTHOE TPOTPAMMHOE CIIA
16. PEAAKTUPOBAHUS XUMUIECKUX o6ecneuenne(beccpouHo)

dopmyn Isis Draw

Cucrema IIOHMCKa TEeKCTOBBIX No 6262 ot 09.01.2023 (neiictButenen | Poccus
17. 3aMMCTBOBaHHH 1o 31.12.2023r) c OAO «AHTH-

«Antumnaruat.BY3» [TnaruaT»

IIporpammuoe obecnieuenue 1C: NeKIT /108 ot 29.08.2017 ¢ OOO Poccus
18. IIpeanpusitue 8.3 YnpasieHnue «Maxcumym»(b6eccpouHo)

TOpProBJIeH

[IporpammuOe obecnieueHne NeCJT./ Ne126., 01.07.2020r. Poccus
19 1C:3aprunata u KaJpsl «MAKCHUMVYM-

) TOC.yIPEeXKIESHUAE
CODT» GeccpouHo
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IIporpammHoe obecrnieuenne NeCL/76 01.03.2017r. «makcuMyM- Poccus
20. 1C:6r0mxer. codT» (beccpouHo)
ABTOMaTH3UPOBaHHAs CUCTEMA CBHUIETENBCTBO O TOCYAAPCTBEHHOM cory
21 «Ynpasnenue —/lexkanat BPC» perucTpanuu nporpaMmmsl it 9BM
: Ne2015611830 ot
06.02.2015r.(6eccpouHo)
IIporpamma miss OBM «bank Pazpaborka COI'Y CBuneTenscTBo 0 cory
BOIIPOCOB ISl KOHTPOJIS 3HAHUI» TOCYAapCTBEHHOU pETUCTPaIlN
22. nporpaMmsl i O9BM Ne2015611829
ot 06.02.2015r. (6eccpouno)
ITnanst Ne8867, 0109.01.2023r. (09.01.2023r. | Poccus
23. 1o 31.12.2023r.) OO0 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
24. N,A.Cepreesuu
Tex.mox. 07.04.2022
25, «l"anakTuka» ot 14.03.2022r (mpumepHas 1ata) Poccus
DIRECTUM RX - Cucrema | OOO T'amaktuka UT norosop Ne Poccus
26. 9IIEKTPOHHOTO JOKyMEHTO060pOTa 120320/1/A ot
14.03.2022(mpumepHast 1ata)
VYeayru  cBssu  (goctynm Kk cetd | OOO Ankom Ne AL-0044 ot Poccus
27. HHTEpHET) 01.02.2022r -31.12.2022r
MOODLE becratHoe poccuiickoe CIIA (GecmmatHoe
28. poccwuiickoe)
«"anaxTuka PY3» Jlunensus O6eccpounas Poccus
29. Tex.conposoxkaenue ot 14.03.2022 r
Jlnunelii KaObuHeT abUTypHeHTa JIunensus OeccpoyHast Poccus
30. Tex.conpoBoxxaenue ot 14.03.2022 r
JInanblil kabuHeT Jlunensus 6eccpounas Poccus
3L. CTY/IEHTa/COTPYIHHUKA Tex.compoBoxaenue ot 14.03.2022 r
DnektpoHHast GuOIHOTEKA https://dvs.rsl.ru Poccust
32. JIccepTaliy U aBTopedeparon TpebyeTcs peructpanus B ONOIHOTEKE
PI'B(OB/ PI'b) cory
OBC"VYuuBepcurerckas oubmuoreka | https://biblioclub.ru Poccus
33 ONLINE" TpebyeTcst perucTparus B
' oubnnoreke COT'Y
OBC  «Haywnas  amektponHas | http://elibrary.ru. Poccust
oubmoreka eLibrary.ru» TpebyeTcs peructpanus B OuOIMOTEKE
34. cory
VuuBepcanbHas 0a3 gaHHbIX East https://dlib.eastview.com CLIA
35. View
OBC «KoHCYABTAHT CTYIEHTa» http://www.studentlibrary.ru Poccust
Cryznenueckast 3JISKTpPOHHAsI Tpebyercs peructpanus B 6ubnmorexe
36 OuOIHOTEKA MO0 MEIUITUTHCKOMY U cory

(hapmaneBTHIECKOMY 00pa30BaHHIO,
a TaKKe 110 eCTECTBEHHBIM U TOUHBIM
HayKaM B IIEJIOM.
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OBC «lOpaiiT» - 06pa3oBaTeIbHAsL www.biblio-online.ru Poccust
cpena, BKIFOYAoIIas BUPTYaabHBIH TpebyeTcs peructpanus B OMOIHOTEKE
YUTAJIBHEIHN 3271 YIeOHHKOB U cory
37 y9e0HBIX TIOCOOHIA OT aBTOPOB U3
BeyIIMX By30B Poccun o Bcem
HAPaBICHUSAM U CIICHUATEHOCTAM
38 KOII (nomeH Ha stHIOEKCE) GecrutaTHOE Poccus
39 Pycl'apn OecruratHOE Poccus
40 ViPNet Poccust
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

HaumenoBaHue, cBeJicHUs O MpaBooOIagaTese u aapec caira

Jorosop Ha npaso
WCTIONIb30BaHMS
9BC

Cpok nercTBus
JOTOBOpPA

KomndaectBo
TOYEK AOCTymHa/
TOJIB30BaTeIICH U

XapaKTEepUCTHKA JOCTYTA

IIpumeuanus

9BC "YuuBepcuteT. 6udaHoTeKa onLine’
000 «/lupexr-Meaua» (RU)  http://www. biblioclub.ru

Ne 278-12/2022

01.01.2023 - 31.12.2023

HE OTPaHUYCHO

3aKJII0YEHUE JJOTOBOpA Ha
npaso jgoctyna c 01.01.24

«O6pa3zoBaTenbnas maatgopma FOPAVIT»

01.03.2023 — 30.06.2023

M . Ne 01/03-2023 6050 3aKJIFOYCHHE JOTOBOPA Ha
000 «AaekrporHoe m3aareancrso FOPAUT» http://www.urait.ru/ 01.09.2023 — 31.12.2023 npaBo gocrtyma ¢ 01.01.24
IBC «Koncyabranr crygenta» «Meauuusa. 3npaBooxpanenue BO»
IT komnanust 000 «KOHCYJIBTAHT CTYIEHTA» No 832KC/02-2023 | 27.02.2023 — 26.02.2024 200 . xapr 3AKIMOYEHNE JIOTOBOPa Ha
www.studentlibrary.ru 0JIb30BaTeNei npaso goctyma ¢ 27.02.24
HNupopmanuonno-ananmutuyeckas cucrema SCIENCE INDEX
000 HAYYHAS JIEKTPOHHASI BUBJIMOTEKA (RU) Si0-5051/2023 | 11.04.2023 — 12.04.2024 710 500 SAIITIOHCHAE ZI0TOBOpa Ha

www: https://elibrary.ru

npaso goctyma ¢ 13.04.24

Yuusepcanbhbie 0a3b1 JaHHBIX «UBUC»
000 «<MBHUC» (RU)  htpps:/eivis.ru/

Ne 33-n1

01.01.2023 — 31.12.2023

HE OTPaHUYEHO

3aKJIIOYCHUE JOTOBOPA Ha
npaso goctyna ¢ 01.01.24

«HanunoHaabHas 3J1eKTPOHHAS OUOIHOTEKa»
®I'BY «PI'b» http.//HIB. Po.

Ne 101/HDOB/4513

05.07.2018 — 05.07.2023

10 Touek noctyma mo IP-
azapecy

C MIPOJIOHTALIMEN Ha MATh JEeT
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10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUTTHHBI (MOYJIs1)

YueOHble ayAuMTOpPUMM [AJs TIPOBedeHUs] 3aHATHH JIEKUMOHHOIO THIA,
CeMUHAPCKOr0 THIIA, TIPYNNOBBIX W MHIMBUAYAJIbHBIX KOHCYJbTALUI,
TeKYLIero KOHTPOJAS W  NPOMEKYTOYHOH  aTTecTaluM, a  TaKikKe
CaMOCTOSITEJILHOM PaGoThl 00yYaIOIMXCS:

NPENoJaBaTeNbCKUN CTOJ, CTYJ, CTOJBI M CTYJIbA A oOydaromuxcs, kadenpa,
KJIacCHasl TOCKa.

Oo6opynosanue: [Tpoexkrop EpsonEB — 735Fi. KoMruiekT moctaBku: (KpericHue
IUIsl IPOEKTOpa, IIHYP MUTaHUS IPOEKTOpa, MArHUTHO-MapKepHas AocKa — 1miT.,
Hoy16yk «AUCUDJITEXHO - 1mr.

IIporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016;
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cuctema tectupoBanusi Sunrav WEB Class (beccpounoe 110);
[IporpamMmmMHoe obecriedeHne Al peAakTUpOBaHUs XUMUIeckuX popmyn Isis Draw
(beccpounoe 110); Koncymprant 1umroc; CHcTeMa TIOWCKa — TEKCTOBBIX
3auMcTBOBaHUN «AHTUILIarnat.BY3y»; Ilporpamma mns OBM «baHk BompocoB
JUTsE KOHTpOJIs 3HaHui»; Cisco Webex; MOODLE; neMoHCTpalluoHHbIE ¥ y4eOHO-
HarJIsqHbIe TTOCOOUS (BHICOIIPE3CHTALINSA).

Poccuiickas denepanus,
362025, PecniyGnuka
Cesepnas Ocetust —AnaHus,
ropoJ BianukaBkas,

ynura Batytuna, tom 44-46,
yueOHbIii Kopmyc Ne 7, ayn.
Ne 114

JlaGopaTopusi Pusuveckoii, KOJJIOMIHOI XMMHHU /ISl IPOBeIeHUs 3aHATHI
CEMHUHAPCKOr0 THNA, J1a00PATOPHBIX 3aHATHH, KYpPCOBOT0 MPOEKTHPOBAHUA
(BBINMOJIHEHUSI KYPCOBBIX PadoT), rPyNNOBbIX H MHIHBUAYAJIBHBIX
KOHCYJIbTAIUIi, 2 TAK)KE CAMOCTOAITE/IbHOH Pa0oThbl 00y4aI0IIMXCS:
MPEenoaBaTeNbCKUN CTOI, CTYI, CTOJIBI U CTYJIbSI IS 00yYaroIuxcs,
nabopaTopHBIE CTOJIBI, KIIACCHAS JOCKA.
Ob6opynoBanue: llepcoHanbHBIN KOMITBIOTEP B KOMITIEKTE C IPOTPAMMHBIM
oOecriedeHneM, BBIXOIOM B ceTh IHTEpPHET | IOCTYIIOM B 3IIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBareabHyto cpeny COI'Y,
[Ipoextop Epson EB-735Fi1 KoMruiekT mocTaBku (KperuieHue s MpoeKTopa,
LIHYp NuTaHus) — 1mr.,
Hoy16yk [Tpomssomutens OO0 "AMCUAJITEXHO" — 1.,
IMporpammuoe obecrieuenue: [Iporpammuoe obecrieuenue: Windows 7
Professional, Office Standard 2016, Cucrema tecruposanus Sunrav WEB Class,
Cucrema xommsroTepHoit Bepctkn MikTex, Kasperksy Endpoint Security,
[TporpammHOe obecrieueHne sl pelaKTUPOBaHuUs XuMuaeckux opmya Isis Draw,
Cucrema Moucka TeKCTOBBIX 3aMMCTBOBaHUM «AHTUILIaruar. BY 3y, [Iporpamma
st OBM «bank BonpocoB it KOHTpoJis 3Hauui», VSDESK, Yenyru cesasu
(moctyn x cetn uaTepHeT), MOODLE, JInunbiii KaOWHET CTYIeHTa/COTPYIHUKA,
KDII (momen na stumekce), Pyclapa, ViPNet
JlaGoparopHoe obopymoBanue: : lllkad BeITsDKHO# ¢ moaBoaoM Bojs! IIIB HBK
900ITJIACT+ ¢ cantexHuKoi — 1mT., YueOHO-1a00paTOPHBII KOMILIEKC
"dusnyeckas ¥ KOaIonaHasa XuMus'" — 1 mir.
[leus mydensnas OKIIC-10 — 1 wt. Hedenomerp «HOM»-1 mr. Konmykromerp
«kcrnepr -002-6H» -lmr. JlaGopatopubiii monomep «M-510»-1 mwmr. pH-meTp-
MuwnuBonbT™METp  «pH-150MU»-2 mr. Pedpaktomerp «MPD-454» T,
Memanka marautHas «I[19-6110» ¢ mogorpeBom-2 mrt. @oromerp 30M3 KOK-3-
01 - 1 wmr. Mukpockon OuHOKymApHbIM "Mukmen-1"- 1 wT. Ananuzartop
«®Dmroopar 02-2M» - 1 mit. bans BonsHas asyxmectnas UT-4302E ULAB — 1 .,
Cnextpodotomerp I13-5300BU — 1 mr. HarpeBatensnas miura ES-H3040 — 1
mrt. Lentpugyra Tagler nacronpaas gabopaTopHas MequiuacKas mo TY — 1 mr,
Becor ananmutnueckue SHINKO HT 84RCE — 1 wt. Becsl Texnudeckne M-
ER — 3 mr. Cymmnsabnii mkad HIC-80-01-CITY — 1 .

Poccuiickas Oenepanus,
362025, PecnyOnmka
Cesepnas Ocetust —AnaHus,
ropox BrnannkaBkas,

ynuna BaryruHa,

oM 44-46, y4eOHBIH KOPITyC
Ne 7,

ayn. Ne 114
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JlaGopaTopuu: KOMNbIOTEpPHbIe KJacchl /UIA NPOBeJeHHA  TeKYylIero
KOHTPOJISI W TPOMEKYTOYHOW AaTTeCTAlMH, a TaKKe CAMOCTOSITEIbHOM
paGoThI 00yYarOIMXCs:

MPernoAaBaTeIbCKUN CTON, CTYJ, CTOJBI U CTYJbs i oOydaromuxcs, kadempa,
KJIACCHAsI TOCKa.

Ob6opynoBanne: KommpioTepsl s KOMITBIOTEPHOTO Kilacca B KOMIUIEKTE - C
MPOrPpaMMHBIM O0CCIICYCHHEM, BBIXOJAOM B CeTh MHTEpHET W JOCTYIIOM B
AJNIEKTPOHHYIO HWH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny COI'Y; wucrouHukm
OecniepeboitHoro mutanus, Ippon, kommyrtarop mis kiacca D-Link DGS-10240,
UHTepaKTUBHas pocka 787(1702070/15112/11344/2+ mpoexktop Beno MXS503. ¢
MPOrpaMMHBIM OOCCIICYCHHEM, BBIXOJAOM B CeTh MHTEpHET W JOCTYIIOM B
3NIEKTPOHHYIO HH(OPMaLMOHHO-00pa3oBatenbHyto cpeny COI'Y

[Mporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TecTHpOBaHUS
Sunrav. WEB Class (beccpounoe I10); IIporpammuoe obecrieueHue s
penakTupoBanus xumudeckux dpopmyd Isis Draw (Beccpounoe I10); KoncynbTaHT
mroc; CucremMa TIOMCKAa TEKCTOBBIX 3aMMCTBOBAHMM «AHTHILIaruat BY3»;
IMporpamma st 9BM «baHk BOMpOCOB Jisl KOHTpOIIs 3HaHHi»; ['apant; Cisco
Webex; meMoHCTpaI[OHHbIE U YUeOHO-HATIISITHEIE TOCOOUs (BUACONPE3CHTALIHS).

Poccuiickas ®deneparus,
362025, PecniyGnuka
Cesepnas Ocetust —AnaHus,
ropon BrnanukaBkas,

ymura Barytuna, nom 44-46,
yueOHbIii Kopmyc Ne 7, ayn.
Ne 604

BHﬁﬂI/IOTeKa, B TOM YHCJIe YHTAJbHBIN 3aJ1: CTOJIBI CTYJIbA IJIsA 06yqa10Luch;1,
KOMIIBIOTEPHI B KOMIUIEKTE - C IIPOrpaMMHBIM OGQCH@‘ICHI/IQM, BBIXOAOM B CCTh
WHTepHET U AOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00Pa30BaTEIILHYIO CPEIY
cory

IMporpammuoe obecriedenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WiInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; KoucyasranT mioc; Iapanr; Cisco Webex; MOODLE.
OBbC "Yuusepcurerckas oudarnoreka ONLINE" https://biblioclub.ru

3BC «Koncynprant cryaenta» http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

OnexkrpoHHas 6ubimoreka nuccepranuu u asropedeparos PI'b(3B/1 PI'b)

https://dvs.rsl.ru
3BbC"Yuuepcuterckas 6udnnorexka ONLINE" https://biblioclub.ru

OBC «Hayunas snextponnas 6ubimoreka eLibrary.ru» http://elibrary.ru.

Poccuiickas Oenepanys,
362025, PecnryGnmka
Cesepnas Ocetust —AnaHus,
ropox Bnanukaskas,

ymuna  leperenn/Barytuna,
nom 16/19, yueGHbIi KOpITyC
Ne 6
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key
http://elibrary.ru/
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