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(mpotokos N2l ot 27.01.2017)
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Paboyasi mporpamMMa AWCLMIIMHBI pa3paboTaHa B COOTBETCTBUHU C CaMOCTOSITENbHO
ycrtaHoBjieHHbIM MIY o6pa3soBaTenbHbiM crangaptoM (OC MIY) pna peanunsyeMbix
OCHOBHBIX NPo¢deccHOHa/NbHbIX 00pa30BaTeJbHbIX IPOrpaMM BbICLIETO0 0Opa3oBaHUA IO
HalpaBJieHHWI0 noArotoBkd / cnepuasbHocTd 04.05.01 «®PyHjgaMeHTalbHAas |
NpUKJIaAHAsA XUMUSI» (IporpaMMa creluajauTeTa), yTBepKJeHHoro npukazom MI'Y oT 22
utoa 2011 roga Ne 729 (B pepakuuu npukaszoB MI'Y ot 22 Hos6pst 2011 roga Ne 1066, ot
21 pexabps 2011 roga Ne 1228, ot 30 gekabps 2011 roga Ne 1289, ot 27 anpens 2012
roga Ne 303, ot 30 nekabps 2016 roga N2 1671).

l'ox (roabl) mpreMa Ha o6y4eHHe

2014/2015,2015/2016, 2016/2017,2017/2018, 2018/2019






1. HauMeHoBaHUe AUCHUIIMHBI (MOAyJs): JIaGopaTOpHbIE paGoOThl MO0 KOJUIOMAHOW XUMHMM (TpaeKTOpHS: FPyMIibl OOIIEro noToka U

rpynnsl 9, 11, 12, 13)

2. YPOBeHb BBICIIETO O6paBOBaHI/IH - CriegruaJIMTeT.

3. HanpaBsienue noarotoBku: 04.05.01 dyHgaMeHTasbHAsA U IPUKJAAAHAS XUMHUS.

4. MecTto aucuunanHbl (Moayss) B ctpykType OOII: 6a3oBas yactb OO, 610k X/I, Moayib «KosmouiHasg XUMUSI».

5. IlnaHupyeMble pe3ysbTaTbl 00y4eHHUS IO JUCLUIJIMHE (MOAYJI0), COOTHECEHHble C IIJIAHUPYEMBIMU pe3yJbTaTaMHU OCBOEHUS
obpa3oBaTeJIbHOM NpPOrpaMMbl (KOMIETEHLUSMHU BBIIIYCKHUKOB), COOTBETCTBUE Pe3y/JbTAaTOB 00y4yeHUs N0 JAaHHOMY 3jeMeHTy OIIOII
pesysbtaTtaMm ocBoeHus OIIOII ykazaHo B O61elt xapaktepuctuke OIOIL.

dopmupyeMble KOMNETEHIHHU (KOJ KOMIETEHIMH)

Il1aHUpyeMble pe3yJIbTaThl 06YYEeHHs 0 JUCHHMIIHHE (MOAYJIIO)

YK-14.C Cnoco6HOCTb  MCINOJIb30BaTb  COBPEMEHHbIE
MHOPMALIMOHHO-KOMMYHHUKAIJUOHHbIE  TEXHOJIOTUHM B
aKajieMHueckoi u npodeccuoHasbHOM chepax

YMeThb: 10/1b30BaThCS NPOTPaMMHBIMU CPeICTBAMU, aBTOMATU3UPYIOIIUMHU
06paboTKy [JAaHHBbIX (ymnpaBJjieHHWe 0a3aMu JaHHbIX, CTaTHCTHYECKas
06paboTKa, BU3yaH3alUs U T.I1.)

OIIK-2.C Crnoco6HOCTb MPOBOJAUTDb XUMHYECKUHN
JKCIIEPUMEHT C COoOJiloJleHheM HOpM  06e30MacHOro
obpalieHUsl € XUMHYECKUMU MaTepuhasiaMH, aJeKBaTHO

Oll€HHWBAA BO3MOXHbIE€ PUCKH C y1€TOM CBOMCTB BellecTB

3HaTh: NpaBuJa TeXHUKU 6e30MaCHOCTH MNpH paboTe B XHUMHYECKOU
JlabopaTopuu

YMeTb: paboTaTh C XUMUYECKHMH BellleCTBAMU C COOJIIOJeHHEM HOPM
TeXHHUKH 6€30MacHOCTH

BiageTb: sKcnepuMeHTAJbHBIMA METOJAMH ONpeesieHUsT BaXKHEHIIHUX
KOJIJIOUJTHO-XUMHYECKHUX XapaKTePHUCTHUK JIUCTIePCHBIX CHUCTEM:
MOBEPXHOCTHBIX, KHHETHUYECKUX, 3JIEKTPOKHMHETUYECKHX, PEOJIOTHYECKUX

OIIK-3.C Cnoco6HOCTh MCMO0J1b30BaTh METO/ bl PETUCTPALUHA
M 00pabOTKH pe3y/bTaTOB 3KCIEPUMEHTOB, B TOM 4MCJIE,
MOJIyYEHHbIX HA COBPEMEHHOM Hay4YHOM 060pY/I0BaHUU

3HaTh: TpeboBaHHUs K 0QOPMJIEHUIO U TIPeCTaBJIEeHHUI0 Pe3YJIbTaTOB PaboT
B 00J1aCTH KOJIJIOUJHON XUMUH

YMeTb: nmoJsiyyaTb J@aHHble O  TOBEPXHOCTHbIX, = KHUHETUYECKHX,
3JIEKTPOKMHETHYECKHX, PEOJIOTUYECKHUX CBOMCTBAX [AMCIEPCHBIX CHUCTEM,
NPOBOJUTb UX MaTEMAaTUYECKY0 06paboTKy

YMeTb: NpOBOJUTH MaTeMaTH4YECKYH O00pabOTKy 3KCIepUMEeHTaJbHbIX
JIAaHHBIX, 060611aTh NMOJY4YeHHbIE Pe3yJIbTaThl

BiageTb: HaBblKaMu O0QOpMJIEHHs] MPOTOKOJIOB Pe3yJIbTaTOB H3y4eHUSs
MIOBEPXHOCTHBIX, KMHETHUYECKUX, IJEeKTPOKUHETHUYECKUX, PEeOJIOrHYECKUX
CBOWCTB JIUCIIEPCHBIX CUCTEM




BiajeTb: npocTedIIMMU pacyeTHbIMM MeTOJaMH pellleHUs 33Jady B
006J1aCTH KOJIJIOUJHON XUMUU

OIIK-8.C. Crnoco6HOCTD NPUMEHSTH CTaHJapTHble | 3HATh: CTaHJApPTHOe NpPOrpaMMHOe obecrneyeHue JJsd 00OpabOTKU
nporpaMMHble  NPOAYKTBbl  JJsi  pelleHUuss  33/a4 | pe3y/IbTaTOB 3KCIEPHUMEHTA B 06/1aCTH KOJIJIOUJHOW XUMUHU
npodeccuoHaJbHON [eATEeJbHOCTU C y4YeTOM OCHOBHBIX | YMeTb: 06pabaThiBaTh pe3y/bTaTbl U3MEpPEeHUH KOJIJIOUJHBIX CUCTEM C
TpeboBaHUM MHGOPMALLMOHHOW 6€301aCHOCTH. MOMOIIbI0 CTAaHAAPTHOTO NPOrPaMMHOI0 06ecreyeHUsI

OIIK-9.C. Cnoco6HOCTb  NpPEACTaBASATb  pe3yJbTaThl | 3HATh: TPpe6OBaHUSA K 0POPMJIEHUIO U NPEJICTABJIEHUIO Pe3yAbTaTOB paboT
npodeccuoHaJbHOM AesATeJbHOCTH B YCTHOM M NMCbMEHHOW | B 06/1aCTH KOJIJIOUJHOW XUMUH

dbopMe B COOTBETCTBUM C HOpPMaMH U MpaBuiamy, | BaageTb: HaBbikaMu 0popMJIeHHS TPOTOKOJIOB UCCAEJOBaHUM B 06/1aCTH
NPUHATBHIMU B IpodeCcCHOHATBHOM CO0b1eCTBE KOJIJIOUJHOW XMMUHU

6. 06beM AuCHUIINHBL (MOAYJsA) B 3a4eTHBIX €JMHUIAX C yKa3aHUEM KOJIMYeCcTBa aKaJeMHUYeCKUX WM aCTPOHOMUYECKHX 4YacCoB,
BblJleJIEHHbIX Ha KOHTAKTHYI paboTy 00y4yalolUXcs C NpenojaBaTesieM (MO BU/JaM y4eOHbIX 3aHSITUM) U HAa CaMOCTOSTEJNbHYI0 paboTy
obyyarmuxca: 06beM JUCHUIIMHBI (MOAyJA) cocmasasiem 3 3a4emHblXx eduHuybl, ece2o 108 uacos, uz komopwix 92 uaca cocmasisem
KoHmakmuass paboma cmydeHma c¢ npenodasamesaem (90 uacoe - sabopamopHvle 3aHAMUS, 2 4YACA — NPOMENCYMOYHbII KOHMPOIb
ycnesaemocmu), 16 yacos cocmasssiem camocmosimeibHas paboma cmydeHma.

7. BxozHble Tpe6OBaHUA A1 OCBOEHHUS AUCHUILIMHBI (MOAyJd), TpeJBapUTesbHbIe YCI0BUSL.

[l Toro 4To661 GOpMUPOBAHUE JaHHOW KOMIIETEHIIMH OblI0 BO3MOKHO, 00y4aloIUIACS JOKEH:

3HATh: MaTepHaJl KYpPCOB HEOPTaHUYECKOW, OpraHU4YeCcKOor U GU3NYECKON XUMUMY;

yMeThb: IPOBOJUThH CTaHAAPTHBIE ONlepalliyi C XMMUYEeCKUMH BellleCTBaMU, B TOM YHMCJIe, C UCII0JIb30BaHUEM CepUMHBIX HAy4YHbIX NIPUOOPOB

8. CoziepkaHUe AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaumeHoBaHue 7 KpaTkoe | Bcero B ToM yucie

coaep>kaHue pasfeloB M TeM | (4achl) KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAEMUCTBUH C CamocTosTe/IbHaA
AUCHUIUIMHBL  (Moay.sa), <¢opma npenojaBareJsieM), 4achbl pab6oTa o6y4aruierocs,
NMPOMEXYTOYHOM aTTecTaguu Mo U3 HUX 4achbl
AUCHUIIVHE (MOAYJII0) U3 HUX




@ o Y4eOHble 3aHATHH, | Bcero | Bcero
E g o = % S| HampapJIeHHbIe Ha 2 s E
= o = 2| 3 g = g npoBejeHue SO m =~
s | E8 8¢kl S« TEKyILero SEZ| 28
%E %%E%g% KOHTPOJIA §§%§[§
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= o = é %| MpPOMEeXyTOYHOH 3
& aTTecTanu
Tema 1. [loBepXHOCTHBIE SIBJIEHUA 46 42 42 4 4
Tema 2. IlonyyeHue, cBoWicTBa U | 20 16 16 4 4
METO/bl UCCAEJOBAHUS JUCIEPCHBIX
CUCTEM
Tema 3. YcroluuBocTb U 3Bojwonuda | 20 16 16 4 4
JIUCTIEPCHBIX CUCTEM
Tema 4. OcHOBbI QU3HUKO-XUMUYECKOH | 20 16 16 4 4
MeXaHUKH
[IpomexxyToyHas aTTecTanus (3auer) | 2 2
HUTtoro 108 90 2 92 16
CnMCoOK J1abopaTOPHBIX padoT
Ne JIP HaumMeHOBaHUe J1IaG0OpPATOPHBIX pa6oT
1 HccienoBaHue TeMnepaTypHOW 3aBUCMMOCTH MOBEPXHOCTHOTO HATSKEHUS
2 [lToBepXHOCTHOE HaTsKEHHE Ha Pa3JIMYHbIX MexKda3HbIX FPaHULIAX
3 BivsiHve afcOpOIMOHHBIX CJI0EB HA CMauMBaHHUE BOJOW aJIlOMUHHEBBIX JIACTUHOK
4 BausiHue [1AB Ha cMayrMBaHYe HU3KO3HePreTUYeCKUX IOBEPXHOCTEN
5 OnpeneneHre NOBEPXHOCTHOTO HAaTSXKEHUS XKUAKOCTENM METOI0M KallUJIJISIPHOTO NOJHATUSA
6 BavsiHve guivHbl enu [IAB Ha NOBEpXHOCTHOE HaTSA»KeHUEe UX BOJAHBIX PACTBOPOB
7 Ancopbuus [1AB Ha pa3/iMyHbIX NIOBEPXHOCTSX pa3jesa $a3 u onpeie/ieHUe yJeJlbHOW IOBEPXHOCTH aicopbeHTa
8 HccnenoBaHue asiekTpodopesa ru/ipo3osen
9 Onpegenenve KKM B BogHbIX pacTBopax [1AB




10 BivsiHMe NpUpoibl AIUCIEPCUOHHOM Cpe/ibl HA arperaTUBHYI0 YCTOMYHUBOCTD CYCIEH3UU THAPOPUIBHOTO MOPOLIKA

11 CelMMeHTAlMOHHBIY aHAJIU3 JUCIIepCHBIX cucTeM. OnpesiesieHUe Cpe/IHEr0 pa3Mepa YacTUL MeTOA0M CIeKTpa MyTHOCTH

12 WccnenoBaHue 30H KoaryJisillMy U CTAOUJIM3aL MU THAPO30JIer

13 BivsiHMeE 3/IEKTPOJIUTOB HA YCTOMYUBOCTh CYCIIEH3UM IJIMHBI U KHUHETUKY HeCTallMUOHApHOU QUIbTpaLUU

14 [losiyyeHue U onpesesieHHe TUIIA IMYJIbCUH.

15 M3ydyeHHe KpUCTAIIM3aLMOHHOIO CTPYKTYPOOOpa30BaHUs B JUCIEPCHBIX CUCTEMaxX

16 Peosiornyeckue CBOMCTBA AYCIEPCHBIX CUCTEM U paCTBOPOB BbICOKOMOJIEKYJIIPHBIX COEJUHEHUH

17 BiusHMe XMMHWYeCKOHM NpUPOAbI Cpelibl M KOHLEHTpPalUU aJCoOpOIMOHHO-aKTUBHOTO KOMIIOHEHTa Ha IPOYHOCTb
rUApOoPUIbHOTO NMOJUMepa

9. O6pa3oBaTe/ibHbIe TEXHOJIOTUH:

-IpMMEeHEeHHWEe KOMIBIOTEPHBIX CHUMYJSATOPOB, 00pabOTKa [AaHHBIX Ha KOMIbIOTEpPAX, MCIOJb30BaHHE KOMIBIOTEPHBIX MPOrpaMm,
yIpaBJSALUX IpUbOpaMu;

-UCI10JIb30BaHUE CPEACTB IMCTAHLIMOHHOTO CONPOBOXKEHUS Y4€OHOTO NMPOLECCa;

-npenojaBaHye AUCUUIIMH B popMe aBTOPCKUX KypCOB [0 NIpOorpaMMaM, COCTaBJ€HHbIM Ha OCHOBE pe3yJIbTaTOB UCCAeJOBAHUN HAy4YHbBIX
mkoJ MI'Y.

10. Yye6HO-MeTOAMYECKHE MaTepHUaJibl [JIs1 CAMOCTOSITEIbHON paboThI O AUCLUILINHE (MOJLYJII0):

MeToauyeckre pa3paboTKU K MPAKTUKYMY 110 KOJJIOUTHON XUMUHU:
Yacrts I. [loBepxHOCTHBIE siBaeHUs. [loa o61en pegakuuen H.M.3agpiMmoBoit u H.U.MBaHnoBoH. M. 2011. 95C.

YacTs II. [lonnyyeHue u cBoMcTBa gucnepcHbIx cucteM. [log o61el pegakuueit H.U.MBanosou. M. 2011. 44 C.
YacTs III. YcTOMYUBOCTD U CTPYKTYpPHO-MeXaHU4YeCKUe CBOUCTBA JUcnepcHbIX cucteM. M. 2011. 77 C.

11. PecypcHoe obGecrneuyeHue:

Co Bcex KoMnbloTepoB MI'Y opraHusoBaH JOCTYI K MOJIHbIM TEKCTaM Hay4YHbIX )KYPHaJIOB U KHUT Ha PYCCKOM M MHOCTPAHHBIX SI3bIKaX.
JlocTyn oTKpsIT 1o IP-ajjpecaMm, IOTMH U apoJib He TpebyloTcs: http://nbmgu.ru/

e [lepeyeHb OCHOBHOU U BCIIOMOTATEJNbHOU y4eOHOM JINTEPATYPhI KO BCEMY KypCy



OcHOBHas JiMTepaTypa

OcHoBHas iuTepaTypa (6a30Bble yueOHUKU BblJieJIeHbl KYPCUBOM, OHU UMEIOTCs B 6M6JIMOTeKe XUMUYecKoro ¢pakyabreTa). KOHTposibHbIE
3K3eMILISIPHI B 3JIEKTPOHHOM U OyMa)KHOM BH/le XpaHATCA Ha KadeJpe KOJJIOUAHOU XxuMuUHU (Kab. 3aB.kadepoi).

1. E./I. llykun, A.B. I[lepyos, E.A. AmeauHa. KoasnoudHas xumusi. 6-e uzdarue. FOpaiim. 2012.
2. l[lpakmukym no koaaoudHol xumuu. I1od ped. B.I! Kyauuuxuma. M. By3oeckuil yue6Huk. 2012.

[IporpaMMHoOe ob6ecnieyeHHe COBpeMeHHbIX UHPOPMALlMOHHBIX KOMIIbIOTEPHBIX TEXHOJIOTHUM:
Microsoft Windows XP, Microsoft Windows Vista, OpenOffice, GIMP, Matlab, Mathematica, DropShape (co6cTB. paspa6oTka) JIuleH3nOHHOE
nporpaMMHOe obecnedyeHue /iyis1 00pabOTKU pe3yJIbTaTOB U OATOTOBKH NedyaTHbIX TeKcToB — Microsoft Office.

e OnvcaHue MaTepHUabHO-TEXHUYECKOU 6a3bl.
3aHATUSA IPOBOAATCA B IPAKTUKYMax M0 KOJIJIOUJTHOM XUMMUHU.

110 JlabopaTopHOe MoOMelleHHWe, pacCiUTaHHOe Ha 25 paboyux MecCT, OCHAllleHHOe CHelyMalbHOW XUMHYECKU CTOMKOU JlabopaTOpHOM
MebeJiblo, BBITSIP)KHBIMU 1IKadaMu, paKOBMHAMH, JIabOpPaTOPHOU NoCy10i; MUKpOMaHOMETP-TEH3UOMETP C MUKPOKPaHOM - 411T.; TepmMocTaT
kugkoctHon THXK-TC-01 - 2mrt.; Tepmocrtat x)kugkoctHou LT-100 - 1lwt.; Bupeookynsap - 3wt.; PaspeiBHags mamnHa PM-50K - 2mT,;
CnektpodoTomeTp Jenway 6310 - 1mt.; Konaykromerp OAKTON CON 5 - 2mT.; Kongyktomerp HANNA - 1uit.; Becsbl Vibra §] (620 1, 0,5 1)
mactoMeTp - 2wT.; Becwbl ananut. Vibra SJ (80 r, 0,01 r) - 2mT.; HeTtbyk Lenovo - 2mT.; Komniekc peoMmeTpuyeckuid: BuckosumeTtp
Viscotester 550 - 2mT.; Mukpockon Mukmesn-1 - 1mt.; Becet AND HL-100 - 2mt.; Typ6uaumerp HANNA HI 93703 - 1lwt.; U3mepuTenb
MyTHOCTH - 1mT.; CymnabHbid mikagp LIC-80-01 CITY - 1lwmT.; [lepememuBatoiee ycrpoiictBo LS 120 - 2mt.; lletikep ([lepemerninBatoiiee
yctpoiictBo JIAB-IIY-02) - 1lwmt., MarHuTHasg Memanka - 2mT., KomnbioTep - 6mT.; Ilpuntep nasepHnii HP Laser Jet 1018 - 1wt
[Ipeo6paszoBaTesb aHasoro-uudposoit JIA-2 - 1wt.; luctunnsarop - 1wut.; AkBaguctuaaatop - 1ut.; pH-metp HANNA - 1.

112 JlabopaTopHOe moMelleHHUe, pacciuTaHHOe Ha 10 pabo4yux MecT, OCHAllleHHOe CHelhaJibHOW XMMUYECKH CTOMKOU J1abopaTOpHOU
MebeJsiblo, BBITSPKHBIMM IIKapaMy, paKOBUHAMH, J1abopaTOpHOU MoCyoi; AKBagucTUIATOP - 1mT.; TepmocTat x)uakoctHort THK-TC-01 -
2wT.; BerpsaxuBaress (I[lepememnBaromee ycrpoiictso JIAB-IIY-02) - 1mt.; KomnetoTep - 2mT.; [Ipuntep HP deskjet 5550 - 1mt.; PaspriBHas
maminHa PM-50K - 1urt.; Becwr Vibra S] (80 r, 0,01 r) - 2mwrt.; Becwt Vibra S] (620 r, 0,5 r) naactometp - lut.; Hetbyk Lenovo - 2mT.;
CnektpodoTtomeTp Jenway 6310 - 1wt.; Becbt AND HL-100 - 2mit.; Kongykromerp OAKTON CON 5 - 1wt.; Konaykromerp HANNA - 1wT,;
Mukpockon Mukmez-1 - 1mt.; U3MepuTtenb MyTHOCTH - 1iT.; Becol slabopaTopHbie - 21T.; [Ipeob6pa3oBaTesnb aHasoro-nuppooi JIA-2 -
lwt.; Bugeookynsp - 1wrt.; MarHuTHasa Measka - 1mt.; MUKpoMaHOMETpP-TEH3UOMETP C MUKPOKpaHOM - 21T.; pH-meTp HANNA - 1.



9. fI3bIK IpenoiaBaHUs — PYCCKUU

10. [IpenogaBaTeu: 2 npenojaBaTeJis (B KaXJ,0H rpyIe NOTOKa) - COTPYAHUKHU KadeApbl KOJJTOUJHON XUMUHU

®oHBI OLIEHOYHBIX CpeAacCTB, Heo06XoauMble AJIS1 O eHKH pe3yjbTaToB Oﬁy‘{elﬂflﬂ

KpaTkoe TeopeTHueckoe BBeJleHHEe U TMOPSJOK BBLINOJHEHUS MPAaKTUYECKUX 3aJlad TMpeACTaBJeHbl HA cailTe 1Mo ajpecy
http://www.chem.msu.ru/rus/teaching/colloid /welcome.pdf

BujieomaTepuasibl K IpaKTUKyMy pa3MelleHbl o agpecy https://www.youtube.com/playlist?list=PL-8LM]YpWVKTvnhzplb6uCViinSx3Z4zP8

Kaxzpasa sabopatopHass paboTa [Ao0/KHA ObITh CTYAEHTOM BBbINIOJIHEHA CaMOCTOSITEJNbHO, IOJIydeHHble pe3y/bTaThbl MNOJMNHUCAHBI Y
npenojaBatess. OdopmieHre paboThl (IpoBeleHUE PACieTOB, NOCTPOoeHUEe IrpadpuKoB, GOPMYJIHPOBKA BBIBOJOB) CTYAEHTbI NPOBOAAT B
COOTBETCTBUM C PEKOMEHJALUSIMH, M3J0KEHHBIMU B METOJUYECKUX Pa3paboTKax K MPAKTUKYMy MO KoJUIOMAHOW xumuu. [lpu cpaye
JIabopaTOpPHBIX PabOT CTYAEHTbl AOJKHbl yMeTb OO'BSCHUTBH IOJIyueHHble pe3yJbTaTbl, MOHUMaTb (GU3UYECKUH CMBICA U3MepsieMbIX
BeJIMYMH, 3HaTb TeOpeTU4YeCKHe OCHOBbI U3y4aeMbIX [IPOLECCOB.

[IpyMepbl BOMPOCOB MO J1ab0OpaTOPHBIM paboTaM.

1. OOBSICHUTB CMBICI METO/,0B U3MepPEHUS OBEPXHOCTHOTO HATSXKEHUS KUJKOCTEN — MeTO/jJa MAaKCMMaJIbHOTO JIJaBJIEHUS] B MY3bIPbKE,
MeTO/la KaNWIJISIPHOTO TMOAHSATHS, METOJa YpPaBHOBEIIMBAHHUSA IJIACTUHBI. YKa3aTb BO3MOXKHble MCTOUYHHWKM NOTPEIIHOCTEN MPU
omnpe/ieJieHUY OBEPXHOCTHOrO HaTSKeHUS pa3HbIMUA METOAAMM.

2. OnucaTh MOJIy4eHHYH B 3KCIIEpHUMEeHTe 3aBUCHMOCTb MOBEPXHOCTHOTO HATsKE€HHA OT KOHLeHTpaluu BoAHOro pacrtBopa I[IAB
ypaBHeHueM lInmkoBckoro.

3. OOBSAACHUTb, KaK M3 3JKCIEPUMEHTAJbHO TMOJIYYeHHBbIX 3HAUYEHUU MOBEPXHOCTHOTO HaTsKeHUs pacTBopoB I[IAB paccuuTaTth

aacop6uuio [1AB Ha rpaHuIle BOgHBIN pacTBOpP/BO3AYX.

Kak onpeaenuTts agcopbuuto [IAB Ha rpaHule BOAHBIM pacTBOP,/aKTUBUPOBAHHBIHN YTOJb?

Kak paccuuTaTsb y/ie/IbHY0 IOBEPXHOCTb aKTUBUPOBAHHOTO YTJis?

Kak 13 afcop61jMOHHBIX JAHHBIX ONPEIEJUTh pa3Mep MoJieKyJibl [IAB?

06bsacHUTD BausHUe [IAB Ha KpaeBble yIJibl CMaUMBaHUA HU3KO9HEPreTU4eCKOM NOBEPXHOCTH.

Kak onpenenuTs cTeneHb 3an0/IHEHUS TOBEPXHOCTH aZ,COPOUPOBAHHBIMU MoJieKy1aMU [1AB 13 faHHBIX 10 CMaYUMBaHUIO?

N s



9. Kakue 3HaeTe 3KCiepUMeHTa/JIbHble METO/IbI ONpe/ie/IeHUsI KpUTUYECKOW KOHLIEHTPALUX MULE/IJI000pa30BaHUs?

10.Kak paccuuTaTh HU3MeHeHHe CTaHJApPTHOW 3Hepruu ['mb66ca mnpu Mulle/sooopasoBaHuu? YUTo sBJgeTCd JBIXKYLEN CHION
MULLeJIJI000pa30BaHUsA B BOAHBIX PacTBOpPax?

11.YTto Takoe anekTpodopes? Kakue ellle 3HaeTe 3JIeKTPOKHUHETUUECKHE sIBJIEHUS?

12.YTo Takoe 3JIEKTPOKMHETHUYECKUW NoTeHUHasn? Kak paccyhTaTh 3/71€KTPOKMHETHYECKHWH MOTeHLMa/l U3 JAaHHBIX M0 CKOPOCTH
JIBMDKEeHUS YaCTHUL, IpU 3yieKTpodopese?

13.06bACHUTBL MeTO/, ClIeKTPa MYTHOCTH A1l ONIpeJieJIeHUs CpelHero pasMmepa 4acTul, B rugposoie. [loq4nHATCA /11 3aKOHOMEPHOCTH
CBeTOpaccessHUA rUAPO30.Jid 3aKoHY Pasea?

14.Kak M0>KHO 3KCIIepUMEHTaJIbHO ONPEeJleJIUTh THUIl IMYJIbCUU?

15.IloyeMy npoucxoAauT UHBepcus ¢as NpU J06aBJeHUHU XJI0OPHUAA KaJAbLUs K IPAMON IMYJIbCUU?

16. KakoBbl GaKTOpbI CTAGUIU3AIUN TPSIMON U 0OPATHOU 3MYJIbCUU?

17.Kak MyTHOCTB CUCTEeMBI CBSA3aHa C IPOLeCCOM KOAryJIsLuu THApPo30a4?

18. Kak mnpupoja AUCIEPCUOHHON CpeAbl BJMSET HAa arperaTUBHYH YCTOMYHMBOCTb CYyCHEeH3WM TUAPOPUJIBHOrO MOpoliKa (Mesa,
KaJbLuTa)?

19.C KakKMMHU CHUCTEMaMH MOXKHO IPOBOJUTDb CeJMMEHTAlMOHHbIA aHa/INU3?

20.Kak onpefe/iMTh MaKCUMaJIbHbIA U MUHUMAJIbHBIM pa3Mep 4acTUL, U3 KPUBOW HAKOIJIEHUs OCaZiKa IPU ceJUMEeHTALUuN?

21.CTpyKTypbl KaKOro THUIA 00pa3ylTCsd NpPU B3aUMOJEWCTBUM IMOJYBOAHOTO THUIICAa C BoAOW? B yeM oT/MuyMe KOaryJsiiMOHHBIX
CTPYKTYP OT KPUCTA/LJIN3aLMOHHBIX?

22.1lpy npoBejleHUH Pe0JIOTUYeCKUX UCIIBITAHUN KaKUe U3 U3YYEeHHbIX CUCTEM fABJIAIOTCA HBIOTOHOBCKUMU XKUJKOCTAMU?

23.Kakoil peoJioruiyeckoi Mo/ie/ibl0 OMMCbIBAETCS MOBeJEHUE JUCTIEPCUU OEHTOHUTOBOM IJIMHbI?

24.TloyeMy NPOYHOCTb QUJIbTPOBAJbHON OyMarv yMeHbIIaeTCs B MPUCYTCTBUU cIUPTOB? Kak 06'bSCHUTH 3aBUCUMOCTb MMPOYHOCTHU OT
IpUpOABI ciupTa’?

MeToau4ecKkue MaTepuasbl AJif NIPOBeJAeHHs NPoLeAyp OlleHNBAaHUA pe3y/IbTaTOB 06y4YeHUs

[Mkasa OLl€HHWBaHHUA 3HaHHfI, YMeHI/Iﬁ N HAaBbIKOB ABJIAE€TCA eﬂHHOﬁ AJid BCeX NUCHHUITJINH (an/IBe,aeHa B Ta6m/1ue HI/DKe)

IINKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunivHe (MOAyJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHUA OTcyTcTBUE 3HAHUM ®parMeHTapHble 3HAHUSA O61uiue, HO He CdopmupoBaHHbIE
CTPYKTYpPUpPOBaHHbIE CUCTeMaTHUYeCKHe




3HaHUS 3HaHUS
YMeHnus OTcyTcTBUE YMEHUH B iesioM ycneiHoe, Ho He | B mesioMm ycneuiHoe, HO YcnewmHoe u
CUCTEeMaTHU4YeCKOoe coZiepallee OTAe/bHbIe CHUCTeMaTH4YecKoe
yMeHUe npo6esibl yMeHUe yMeHUe
(momyckaeT HETOUHOCTH
HENPUHIIMIIHUAIBbHOTO
XapakTepa)
HaBbiku (BJ1ajieHU) OTcyTCcTBUE HaBBIKOB Hannuue oTaenbHBIX B nesiom, CdopmupoBaHHbIE
HaBbIKOB cbopMHUpOBaHHbIE HaBbIKH, IPUMeEHsIEMbIe
HaBbIKH, HO HE B IpU pelleHuH 3a7a4
aKTUBHOU popme

PE3YJIbTAT OBYYEHHUA no aucuuniiviHe (MoAyJii0)

®OPMA OHEHUBAHHUA

3HaThb: IpaBUJia TEXHUKU 6€30MacHOCTH NPU paboTe B XMMUYECKOM J1abopaToOpuHn

3HaTb: Tpeb6oBaHUSA K OGQOPMJIEHUI0O W MpeJCTaBJE€HUI0 pe3yJbTaTOB paboT B 00J1acTH
KOJIJIOUJJHOW XMMUH

3HaTb: CTaHAAPTHOE MPOTrpPaMMHOe obecrnieyeHHe JJi 060pabOTKU pe3y/IbTaTOB 3KCIIEPUMEHTA
B 06J1aCTH KOJJIOUZHON XUMHUHU

MeEpPOIIPpUATUA TEeKylero KOHTPOJIA
yCneBaeMoCTH, JOMMYyCK K 3a/ia4ye

YMeTb: M0JIb30BaTbC NPOTPAaMMHBIMM CpPeACTBaMH, aBTOMAaTHU3UPYOLMMU 06pPabOTKY
JlaHHBbIX (ynpaB/eHUe 6a3aMU JAaHHbIX, CTaTUCTUYeCcKasg 00paboTKa, BU3ya/U3aLUs U T.I.)
YMeTb: paboTaTh C XMMHUYECKMMHU BellleCTBaMU C COOJII0JleHheM HOPM TeXHUKH 6e30MacHOCTH
MepOoNpUATHSA TEKYILEro KOHTPOJIsA yCIIeBaeMOCTH

YMeThb: moJly4yaTb J@HHble O TIIOBEPXHOCTHBIX, KUHETHYECKUX, 3JIeKTPOKMHETUYECKUX,
peosIornyecKrx CBOMCTBAX AUCIEPCHBIX CUCTEM, IPOBOAUTD UX MaTeMaTHUUeCKYI0 06paboTKy
YMeThb: NMpPOBOAUTH MaTeMaTHUYeCKyl0 00pabOTKYy 3KCIepUMeHTaJbHBIX JaHHBIX, 00001aTh
MoJIy4eHHble pe3yIbTaThbl

YMeTb: 006pabaTbiBaTb pe3yJbTaTbl HU3MEpPeHUN KOJIJIOWJHBIX CUCTEM C IOMOLIbIO
CTaHJAApPTHOIr'0 NPOTPAaMMHOI0 obecrneyeHus

MEepONpUATUS  TeKyLero KOHTPOJIA
ycreBaeMOoCTH




BnasieTb 9sKCnepHMeHTaJbHbIMU METOJAMU  ONpeJie/IeHUs] BaXXHEUIIUX  KOJIJIOU/HO-
XUMHUUYECKUX XapaKTEePUCTUK JUCIEPCHBIX CHUCTEM: I[OBEPXHOCTHBIX, KHUHETHUYECKHUX,
3JIEKTPOKUHETHUYECKUX, PEOJIOTUUECKUX

BsiajieTh: HaBblKaMM 0QOpPMJIEHUS MPOTOKOJIOB pe3y/bTaTOB H3y4eHHs IOBEPXHOCTHBIX,
KHHETUYECKHX, 3JIEKTPOKUHETHUECKUX, PEOJIOTUYECKUX CBOUCTB JUCIIEPCHBIX CUCTEM

BiasieTh: mpocTeMIIMMU pacyeTHbIMU MeTOJlaMU pelleHUsl 3aJady B 00J1IaCTU KOJIJIOUJHOHU
XHUMUU

ByiiajieTh: HaBbIKaMU 0pOpPMJIEHUS] IPOTOKOJIOB UCCJIeJ0BAaHUU B 06J1aCTH KOJJIOUAHOW XUMUU

MepOoNpUATHUSA
ycrneBaeMoCTH

TEKyILero

KOHTPOJISA




