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Paboyas nporpamMMa AMCLUIIIMHBI pa3paboTaHa B COOTBETCTBUM C CAMOCTOATEJNBLHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesibHBIM cTa”HZapToM (OC MI'Y) s peanr3yeMblx OCHOBHBIX
npodeccruoHaIbHbIX 00pa30BaTeJbHbIX NPOrpaMM BbICILIEr0 06pa30BaHUSA MO HalpasJie-
HUI0 TOAroToBKU / cnenuanbHOCTH 04.05.01 «PyHAaMeHTanbHAs M MPUKJIAJHAS XUMUSI»

(mporpamMa crnenMasiuTeTa), yrBepKaeHHoro npukazoMm MI'Y ot 29 nekabps 2018 roga Ne
1770.

lop (roasl) npueMa Ha o6y4yeHue 2021/2022







1. MecTto gucuuniunbl (Monyas) B ctpykType OOIl: 6a3oBas yactb OOII, 6s10k X/, Moay b «JlabopaTopHble paboThl 10 KOJJIOUJHON XUMUU»
(TpaexkTopus 10 rpynibi)

2. [lnaHupyeMble pe3yJbTaTbl 00y4eHUs 10 AUCLUILIMHE (MOJYJ/I0), COOTHECEHHBIE C MJIAHUPYEMBbIMU pe3yJibTaTaMK OCBOEHHs 06pa3oBa-
TeJIbHOW NMPOrpaMMbl (KOMIIETEHIIUSIMU BbIYCKHUKOB), COOTBETCTBUE Pe3y/bTAaTOB 06ydYeHUs 1o AaHHoOMY 3yieMeHTy OIIOII pe3ysnbraTam

ocBoeHus OIIOII ykazano B O61ieit xapaktepuctuke OIIOII.

KoMneTreHuusa

WHANKaATOPBI AOCTUKEHUS

IlnanupyeMble pe3ybTaTbl 0GYYEHUA MO
JAUCHUIIVHE (MOAYJII0)

YK-8. CnocobeH HcnoJsib30BaTb COBpEMEH-
Hble MH$OpPMaIMOHHO-
TeJIeKOMMYHHUKALlUOHHbIE TEXHOJIOTHH B CO-
[MaJibHOU U npodeccuoHalbHOU chepa

YK-8.C(utor) CobupaeT, ob6pabaTbiBaeT M
npejcraBiseT uWHbopManuw npodeccuo-
HaJIbHOTO Ha3HAyeHUsl C MCI0JIb30BaHUEM
COBPEMEHHBIX KOMIIbIOTEPHBIX TEXHOJIOTUH

YMeTb: 10J/1b30BaTbCs  MPOrPpaMMHBIMU
CpeACTBaMH{, aBTOMAaTU3UPYIOLIMMU o06pa-
060TKy JaHHBIX (ynpaBjeHHe 6a3aMU [aH-
HbIX, CTaTUCTHUYeCcKass 060paboTKa, BU3yaJu-
3alys U T.I1.)

OIIK-2.C. CnocobeH MNpPOBOAUTH XUMHYe-
CKUMU 3KCIEPUMEHT C COOJII0JeHMEM HOPM
6e3omacHoOro ob6paleHuss C XUMHUYEeCKUMH
MaTepuajiaM{, aJleKBaTHO OLleHUBas BO3-
MOXXHbI€ PUCKH C YYETOM CBOWCTB BEILECTB

OIIK-2.C.1. Pa6oTaeT c XMUMHYEeCKHMH Bellle-
CTBaMU C COOJIIOJIlEHMEM HOPM TEeXHUKHU
6e301aCHOCTH

3HaTh: mnpaBU/Ja TEeXHUKU 06e30MacHOCTH
npu paboTe B XUMUUECKOH JTabOpaTOpPUHU
YMeTh: paboTaTh ¢ XUMHYECKUMH BeleCT-
BaMM C COOJIIOJleHUeM HOPM TeXHUKH 6e30-
NAaCHOCTHU

OIIK-2.3.C. [IpoBoaUT cTaHZapTHbIE ollepa-
WU JJis ONpeJesieHUs] XuMuieckoro U ¢da-
30BOT0 COCTaBa BelleCTB U MaTepHUaJIOB Ha
MX OCHOB

BiiaaeTb sKcneprUMeHTa/IbHbIMU MeTOAaMHU
onpejiesieHUsT  BaXKHEHLIUX  KOJIJIOUJHO-
XUMHUYECKUX XapaKTEPUCTHUK [JUCIEPCHBIX
CACTEM: TMOBEPXHOCTHBIX, KHHETHUYECKHUX,
3JIEKTPOKMHETHUYECKUX, PEOJIOTHUYECKUX

OIIK-3.C. Biageetr MeToaMy pervcrpanuu
M 00pabOTKU pe3yJIbTaTOB 3KCIEPUMEHTOB,
B TOM YHUCJIE, MOJyYeHHbIX HA COBPEMEHHOM
Hay4YHOM 000py/Zl0BaHUU

OIIK-3.1.C. [IpoBoauT Hccaeq0BaHUA
CBOWCTB BelECTB U MaTEpPUaJIOB C MCIOJIb-
30BaHMEM CEPUMHOTO U OPUTHMHAJIBHOTO Ha-
Y4YHOT0 060pyA0BaHHUA

YmMeTh: ImoJjiy4aTb JaHHbI€ O IMOBEPXHOCT-
HbIX, KHHETHUY€CKHX, 3JIEKTPOKHUHETHYIECCKHX,

peoJIoTUYEeCKUX  CBOWCTBAX  JMUCIEPCHBIX
CUCTeM, MPOBOJUTb MX MaTeMaTUYeCKylo
06paboTKy

BiageTb: HaBblkaMK 0QOPMJIEHUS MPOTO-
KOJIOB pe3yJIbTaTOB U3y4YeHHs MOBEPXHOCT-
HbIX, KHHETHUYECKUX, 3JIEKTPOKUHETUYECKUX,
peoJIOTUYEeCKHUX CBOMCTB JUCHEPCHBIX CHUC-




TeM

OIIK-3.C.2. CucrteMaTUu3upyeT U aHaJIU3U-
pyeT pe3yJbTaTbl XUMHUYECKHUX 3SKCIEPU-
MEHTOB, HAbJII0/IeHU I, U3MePEeHUI

3HaTh: Tpe6oBaHUA K 0QOPMJIEHUIO U NpeJi-
CTaBJIEHHUIO pe3y/bTaTOB paboT B 006J1acTH
KOJIJIOUJHON XUMUHU

YMeTh: NpOBOAUTH MaTeMaTHUYECKy 06pa-
00TKy 9KCIepUMEHTAJbHbIX JAAaHHbIX, 0600-
IIaTh N0JIy4eHHbIe Pe3y/IbTaThI

BilaaeThb: NpocTeHIIMMU pacyeTHBIMU Me-
TOJAMHU pelleHUs 3a4ad B 06J1aCTU KOJIJIO-
UJHON XUMUU

OIIK-8.C. CnocobeH MpUMEHSATb CTaHJAAPT-
Hble U/WUIW pa3pabaTblBaTb OPUTHMHAJbHbBIE
nporpaMMHble NPOAYKTHI [/ pellleHUs 3a-
Jlad 1podecCUOHANbHOU JeATeJbHOCTU C
y4eTOM OCHOBHBIX Tpeb6oBaHMN HHOpMa-
LIMOHHOH 6€30MaCHOCTH

OIIK-8.C.1 Hcnosib3yeT CcTaHZAPTHOE IpPO-
rpaMMHoOe obecreyeHre U 6a3bl JAHHBIX IPU
M3y4YEeHUHU CBOWCTB BellleCTB, MaTepHUaJIOB U
NPOLECCOB C UX yYacTHUEM

3HaTh: CTaHJAPTHOE MpOorpaMMHoe obecrie-
yeHHUe JJis1 06pabOTKU pe3yJsbTaTOB 3KCIe-
pUMeHTa B 006J1aCTH KOJUJIOMJHOW XHWMHH
YMeTb: o6pabaTbiBaThb pe3yJbTaTbl HU3Me-
pEeHUH KOJIJIOUJHBIX CHUCTEM C MOMOILbIO
CTaHAApPTHOTrO POrpaMMHOro0 obecrne4yeHust

OIIK-9.C. CniocobeH mpeacTaBJATh pe3yJib-
TaTbl NPOPEeCcCUOHANbHON [esATeJbHOCTH B
YCTHOM M MUCbMeHHOW GOpMe B COOTBETCT-
BUM C HOpPMaMHU U NNpaBUJIaMH, IPUHATBIMU B
npodeccuoHaJbHOM CO00IeCTBE

OIIK-9.C.1. llpexacraBssieT pe3yJsbTaThl pa-
60ThbI B BUJle OTYeTa 10 CTaHAApTHOHN dopme
Ha PYCCKOM fI3bIK

3HaTh: TpebOBaHUS K 0QOPMJIEHUIO U TIPES-
CTaBJICHUIO pe3yJIbTaTOB paboT B 006J/1aCTH
KOJIJIOUJJHOW XUMHUH

BiaaeThb: HaBblkaMu 0QOpMJIEHUS NPOTO-
KOJIOB HCCJIeJOBAHUW B 00JIaCTU KOJIJIOUZ-
HOM XUMUU

3. 06beM AMCUMILIMHBI (MOAY/IS1) B 3a4eTHBIX €JUHULAX C yKa3aHWeM KOJINYeCTBa aKaJleMUYeCKUX U1 aCTPOHOMHUYECKHUX 4acoB, Bbl/ieJIeH-
HbIX Ha KOHTAaKTHYI0 paboTy o6y4yarolmxcs ¢ npenojanBareseM (10 BUJaM y4eOHbIX 3aHATHI) U HAa CAMOCTOSATE/IbHYI0 Pab0Ty 00y4yaroLyx-
ca: 06'beM JUCLUIIIMHBI (MOAYJIA) cocmasasem 2 3ayemHblx edUHUY, 8ce20 72 4acos, U3 Komopwuix 56 yacoe cocmas/isiem KOHMaKkmuas pao-
ma cmydenma ¢ npenodasamesem (54 waca — 1abopamopHble 3aHAMUS, 2 4Aca — NPOMEHNCYMOUHbIL KOHMpPoab ycnegaemocmu), 16 yacos co-
cmasisiem camocmosameibHas paboma cmydeHma.

4. BxogHble TpeOGOBaHUS /IS OCBOEHUS AUCHUIIMHBI (MOAYJIs), TpeiBapUTesbHbIe yciaoBuUs. [yish TOro 4To6bl popMHUpOBaHUE TAHHOU KOM-
NeTEeHI WU ObIJI0 BO3MOXKHO, 00Y4YaOIMNCS AOJKEH:
3HaTh: MaTepHaJl KYPCOB HEOPTraHUYECKOW, OpraHu4Yeckor U GU3NIeCcKON XUMUH;



yMeTb: IPOBOJUTDH CTaHAAPTHBIE ONlepalluyi C XMMUYEeCKUMH BellleCTBaMH, B TOM YHMCJIe, C UCII0JIb30BaHUEM CepUMHBIX HAy4YHbIX IPUOOPOB

5. Cozep>kaHue AUCHHUIIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMeHoBaHMe U KpaTkoe cozepxa- | Bcero B TOM uucie
HUe pasfie/loB U TeM JUCLUIIMHBL | (4ackl) | KoHTakTHasi pa6oTa (pa6oTa BO B3aUMOJeWCTBUU Cc pe- | CamocTosiTesibHasi pa6o-
(Mopy.sisi), dopMa NpoMeKYTOYHOU aT- noJilaBareJsieM), 4achl Ta 00y4aroIerocs, 4achl
TeCcTaluu N0 JUCLUIIKMHE (MOAYJII0) Y3 HUX 13 HUX
. & . o Y4eOHbIe 3aHATHS, Bcero s & Bcero
S s . iz < = S| HampaBJeHHbIe Ha = = | e g
= 2 = < 5| & F| mpoBeseHue TeKy- 2|26
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Tema 1. [loBEpXHOCTHBIE SIBJIEHUSA 24 20 20 4
Tema 2. [lonyyeHue, cBoWcTBa U MeTO- | 20 16 16 4
Jibl MCCJeJOBaHUS JUCIEpPCHBbIX CHUC-
TeM
Tema 3. YcrohuuBocTh M 3BoJiOLUdA | 18 14 14 4
JIUCTIEPCHBIX CUCTEM
Tema 4. OcHOBbI QU3HUKO-XUMUYECKOH | 8 4 4 4
MeXaHUKHU
[IpomexxyToyHas aTTecTanus (3auet) | 2 2 2
UTtoro 72 54 2 56 16
CnuCcoK J1a60paTOPHBIX paboT
Ne JIP HavmeHOBaHMe JIaGOpPATOPHBIX PpadbOT
1 HcciegoBaHue TeMnepaTypHOW 3aBUCMMOCTH OBEPXHOCTHOTO HATSXKEHUS
2 [ToBepXHOCTHOE HaTs>KeHUE Ha Pa3/IMYHbIX MexK(da3HbIX TPaHULIAX




BiuvsiHue afcopOIMOHHBIX CJI0EB HA CMauMBaHUE BOJOW aJIlOMUHHUEBBIX IJIACTUHOK

Bausnue [1AB Ha cMayrMBaHMe HU3K03HEPreTUYEeCKUX MOBEPXHOCTEN

BavsiHue fvHbl Lenu [1AB Ha moBepXHOCTHOe HaTs»KeHUe UX BOJAHBIX paCTBOPOB

Apcop6uus [TAB Ha pa3/iMYHbIX IOBEPXHOCTSIX pasjesia ¢pa3 v onpesie/ieHUeE y1eJbHON NOBEPXHOCTH aficopbeHTa

3
4
5 OnpejesieHMe NOBEPXHOCTHOTO HATSXKEHUS )KUAKOCTEeN MeTO/I0M KallUJIJIIPHOI'O0 NOAHATHS
6
7
8

HccnenoBaHue asekTpodopesa rujipo3osent

9 Onpepenenve KKM B BogHbIX pacTBopax [IAB

10 BivsiHMe NpUpObl AUCIEPCUOHHON Cpe/ibl HA arperaTUBHYI0 YCTOMYHUBOCTD CYCIEH3UU THAPOPUIBHOTO MOPOLIKA

11 CelMMeHTALMOHHBIY aHAJIU3 JUCIIepCHBIX cucTeM. OnpesiesieHUe CpeIHEr0 pasMepa YacTUL MeTOL0M CIeKTpa MyTHOCTH
12 HccenoBaHyve 30H KOAryJisiliuy U CTabUIM3alUu THAP030Jel

13 BivsiHMeE 3/IEKTPOJIUTOB HA YCTOMYUBOCTh CYCIIEH3UM TJIMHBI U KWUHETUKY HeCTallMOHApPHOU GUIbTpaLUU

14 [losiyyeHue U onpesiesieHHe TUIA IMYJIbCUH.

15 Peosiornyeckue cBOMCTBA AMCIEPCHBIX CUCTEM U PACTBOPOB BBICOKOMOJIEKYJ/IIPHBIX COeJMHEHU N

6. 06pa3oBaTe/ibHble TEXHOJIOTUU:

-pUMeHeHHe KOMIIbIOTEPHbIX CUMYJISITOPOB, 06paboTKa JJaHHbIX HA KOMIIbIOTEPaX, UCII0JIb30BaHHUE KOMIIbIOTEPHBIX IPOTrpaMM, YIIPaBJIsSIO-
IYMX NpUbopaMu;

-UCMO0JIb30BaHUE CPEJICTB AUCTAHIIMOHHOT'O COIPOBOXK/[eHUS y4eGHOT0 NMPOIEeCCa;

-pernojaBaHye AUCHUIIMH B popMe aBTOPCKHUX KypCOB [0 MIporpaMMaM, COCTaBJIeHHbIM Ha OCHOBE Pe3yJIbTaTOB UCCAeJOBAHUN HAYYHBIX
mkoJs MI'Y.

7. Y4e6HO-MeTOoAuYEeCKHe MaTepHasbl [IJIsl CaMOCTOSTEbHON paboThl MO JUCHUILINHE (MOJYJII0):

MeToauyeckue pa3paboTKU K NPAKTUKYMY 10 KOJLJIOUJIHON XUMUHU:

Yacrts I. [loBepxHOCTHBIE siBaeHUs. [loa 061en pegakuuei H.M.3agpiMmoBoit u H.U.MBanoBou. M. 2011. 95C.
Yacrs II. [lonydyeHue u cBorcTBa AUcnepcHbIX cucteM. [loa o61el pegakuuet H.U.MBanosou. M. 2011. 44 C.
YacTs III. YcTOMYUBOCTD U CTPYKTYpPHO-MeXaHU4YeCKHe CBOUCTBA JUcnepcHbIX cucteM. M. 2011. 77 C.

8. PecypcHoe o6ecneyeHue:



Co Bcex koMnbIOTepOB MI'Y opraHru30BaH JJOCTYN K MOJHBIM TEKCTAaM HAy4YHBIX )KypPHAJIOB U KHUT Ha PYCCKOM U MHOCTPAHHBIX sf3bIKax. Jloc-
Ty OTKpPBIT 1o IP-asipecam, JIOTHH U apoJib He TpebytoTcs: http: //nbmgu.ru/

e [lepeyeHb OCHOBHOU U BCIIOMOTATEJbHOU y4eOHOM JINTEPATYPhI KO BCEMY KypCy
OcHoBHas JiuTepaTypa

OcHoBHas iuTepaTypa (6a30Bble yUEOHUKHU BblJleJIEHbl KYPCUBOM, OHU UMEIOTCS B OUOJIMOTEKe XMMUYecKoro ¢paky/abreTa). KOHTposibHBIE
9K3eMILJISAPHI B 3JIEKTPOHHOM U GYMa>KHOM BH/le XpaHATCA Ha Kadeipe KOJJIOMJHOM XMMUHU (Kab. 3aB.kadeaApoH).

1. E. /. U]ykun, A.B. Ilepyos, E.A. Ameauna. Koanoudnas xumus. FOpatim. 2021.
2. l[lpakmukym no koaaoudHol xumuu. I1od ped. B.I! Kyauuuxuma. M. By3oeckuil yue6Huk. 2012.

[IporpaMMHoOe o6ecneyeHre COBpeMEHHBIX UHPOPMALIMOHHBIX KOMIIbIOTEPHBIX TEXHOJIOTHM:
Microsoft Windows XP, Microsoft Windows Vista, OpenOffice, GIMP, Matlab, Mathematica, DropShape (co6cTB. paspa6oTka) JIuleH3nOHHOE
nporpaMMHoe obecneyeHHe /i1 06pabOTKHU pe3y/IbTaTOB U NOATOTOBKH IeYyaTHbIX TeKCTOB — Microsoft Office.

e OnucaHue MaTepHaﬂbHO-TeXHquCKOﬁ 0asbl.
3aHATUSA MMPpOBOAATCA B IPAKTUKYMaAX I10 KOJIJIOH,C[HOﬁ XHUMHH.

110 JlabopaTopHOe MOMeLIeHUE, paCCUMTAaHHOE Ha 25 pabo4yrX MeCT, OCHAlIeHHOE CHellMalbHON XMMUYEeCKU CTOMKOM J1abopaTOpHOU Mebe-
JIbIO, BBITSDKHBIMM IIKapaMM, paKOBHHaMH, JJabopaTOpHOU nocyol; MUKpoMaHOMeTpP-TEH3MOMETP C MUKPOKpaHOM - 4wT.; TepmocTaT
>kugkoctHor TXK-TC-01 - 2wit.; TepmocTart xkuakoctHou LT-100 - 1wt.; Bugeookynsp - 3wt.; PazpeiBHasg maminna PM-50K - 2mt.; Cnektpo-
dotomeTp Jenway 6310 - 1wt.; Kongykromerp OAKTON CON 5 - 2mit.; Konaykrometp HANNA - 1wit.; Becwr Vibra SJ (620 r, 0,5 r) msiacrto-
MeTp - 21uT.; Becbl ananut. Vibra SJ (80 r, 0,01 r) - 2wut.; HeTbyk Lenovo - 2miT.; Komniekc peometrpuueckuid: Buckosumetp Viscotester 550 -
2wT.; Mukpockon Mukmez-1 - 1wt.; Becbt AND HL-100 - 2wt.; Typ6uaumerp HANNA HI 93703 - 1wit.; U3mepuTenb myTHOCTH - 1iT.; Cy-
wuabHbIM mkad [1C-80-01 CIIY - 1wT.; [lepememuBariee ycrpovictBo LS 120 - 2wt.; Ulelikep ([lepememuBatoiee ycrporctso JIAB-ITY-02)
- lwrt.; MaruuTtHasa Memasika - 2mT.; Komnbiotep - 6mT.; [IpuHTtep JsasepHbiit HP Laser Jet 1018 - 1lwt.; [Ipeobpa3oBaTesib aHaIOTO-
udpoBoi JIA-2 - 1rT.; Auctuanarop - 1it.; AKBagucTuaasaTop - 1mt.; pH-metp HANNA - 1.

112 JlabopaTopHoe noMelleHue, pacciuTaHHOe Ha 10 paboynx MecT, OCHallleHHOe CNelUaJlbHON XUMUYECKHU CTOMKOM JlabopaTOpHOU Mebe-
JIbIO, BBITSXKHBIMU 11KadaMU, paKOBHHAMHY, JIabopaTOpHOU nocyiou; AkBaaucTuaaTop - 1urt.; Tepmoctat xkuakoctHor TXK-TC-01 - 2mwiT,;
BcrpsixuBatesib ([lepememuBatoiee ycrpoiictBo JIAB-IIY-02) - 1it.; KomnbtoTep - 2mT.; [Ipunatep HP deskjet 5550 - 1mT.; Pa3pbriBHasA mMa-



murHa PM-50K - 1wT.; Becnl Vibra S] (80 r, 0,01 r) - 2wut.; Becol Vibra SJ (620 r, 0,5 r) niiactoMeTp - 1iT.; HeTt6yk Lenovo - 2muT.; Cnektpodo-
ToMeTp Jenway 6310 - 1mT.; Becbt AND HL-100 - 2mt.; Kongyktomerp OAKTON CON 5 - 1wmT.; KonayktoMmetp HANNA - 1mT.; Mukpockon
Mukmen-1 - 1mt.; U3MepuTesb MyTHOCTH - 11uT.; Beckl tabopaTopHble - 21T.; [Ipeo6pa3oBaTesib aHasoro-udposoi JIA-2 - 1mt.; Bugeo-
OKyJidp - 11uT.; MarHuTHad Meluasnka - 1., MUKpoMaHOMeTpP-TeH3UOMETP C MUKPOKpaHOM - 21T.; pH-meTp HANNA - 1wT.

9. fI3bIK NpenoiaBaHUs — PYCCKUU

10. IlpenogaBaTenu: 2-3 npenojaBaTeis (B 3aBUCUMOCTH OT KOJIMYECTBA CTYAeHTOB B 410 rpymnmne) - cOTpyAHUKH Kadeapbl KOJJIOUIHOU
XUMUHU

®oHBbI OLIEHOYHBIX CpeacTB, Heo06XoAuMble AJIS1 O eHKH pe3yJjbTaToB oquel-m;l

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

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

Kaxxzpas sabopaTopHas paboTa [0/KHA ObITh CTYA€HTOM BBIIIOJIHEHA CAMOCTOSITE/IbHO, IOJIy4eHHble pe3y/IbTaThl OAMNKUCAHBI y IpenojaBa-
Tesis. OpopmiieHre paboThl (IpOBeJeHHE PAcCyeTOB, NOCTpoeHUe rpaduKoB, GOPMYJIMPOBKA BBIBOJOB) CTyZE€HThI IPOBOJST B COOTBETCTBUHU
C peKOMeHJal UMY, U3JI0)KEHHBIMU B METO/IMYECKUX pa3paboTKaxX K MPAaKTUKYMYy M0 KOJJIOMAHOW XUMUU. [Ipu caade 1abopaTOPHBIX paboT
CTY/ZleHTbI JOKHbI YMeTb OObSICHUTD NOJIyYeHHble pe3yJbTaThl, TOHUMATh GU3UYECKUHN CMBIC/ U3MepsieMbIX BEeJUYUH, 3HAaTh TeOpeTHue-
CKHe OCHOBBI U3y4aeMbIX IPOLLECCOB.

[IpyMepbl BOMPOCOB MO J1abOpPaTOPHBIM paboTaM.

1. OOBACHUTB CMBICI METO/0B U3MePEHUS MOBEPXHOCTHOTO HATSXKEHUS KUJKOCTEN — MeTO/lJd MaKCMMaJIbHOTO JIJaBJIEHUS B MY3bIPbKE,
MeTo/a KalUWJIJIAPHOTO NOAHATHSA, MeTO,a yPaBHOBEIIMBAHUA JIACTUHbI. YKa3aTb BO3MOXXHblEe UCTOYHUKU MOTPELIHOCTEN MPHU OIl-
peJie/leHUH MOBEPXHOCTHOTO HATSXKEHUS PAa3HbIMU MEeTOaMHU.

2. OnucaTb MOJYYEHHYIO B 3KCIIEPUMEHTE 3aBUCUMOCTb [IOBEPXHOCTHOI'O HATHAXXEHUsA OT KOHLeHTpauuu BogHoro pacrsopa [IAB ypas-
HeHHeM llIuKoBCcKOro.

3. OOBSACHUTD, KAaK U3 IKCIEPUMEHTAIbHO MOJYYeHHbIX 3HaYeHUN MOBEPXHOCTHOTO HaTsKeHUs1 pacTBopoB [IAB paccuuTaTh aacop6-
yuto [IAB Ha rpaHulLie BOAHBINA pacTBOP/BO3AYX.

4. Kak onpenenutsb agcop6buuto [IAB Ha rpaHule BOJAHBIN PacTBOpP/aKTUBUPOBAHHBIHN YToJb?



Kak paccuuTaTh y/ie/ibHy10 NOBEPXHOCTb aKTUBUPOBAHHOTO yIJs?

Kak 13 aficop611MOHHBIX JAHHBIX ONPEIEJUTh pa3Mep MoJieKyJibl [IAB?

06 bsacHuTE BausAHKe [IAB Ha KpaeBble yTJibl CMaYUBAaHUA HU3KO3HEPreTUYeCKOM IOBEPXHOCTH.

Kak onpeznennThb cTeneHb 3al0JTHEHUSA TOBEPXHOCTH a/,COPOMPOBAHHBIMU MoJleKyJlaMu [IAB 13 JaHHBIX 10 CMauMBaHUIO?

Kakue 3HaeTe skcneprMeHTa/IbHble METO/1bl ONIpe/ie/IeHUs] KPpUTUYeCKOU KOHLIeHTPaLuy MULLe1JI006pa3oBaHUsA?

0.Kak paccurnTaTbh U3MeHeHUE CTaHapTHOM 3Hepruu ['mb66ca npu Mule/iooopazoBaHumu? YTo ABAsETCA ABWXKYLIEW CUI0N MULEIO-

00pa30BaHHUA B BOJHBIX pacTBOpax?

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

12.YTo Takoe 3JIeKTPOKUHETHYECKUN noTeHLMa? Kak paccyuTaTh 3JIEKTPOKUHETUYECKUN MTOTEeHLMaJl U3 JAaHHBIX 10 CKOPOCTH JIBUXKe-
HUA YaCTUL, IPU 3/1eKTpodopese?

13.06bACHUTBL MeTO/, ClIeKTPa MYTHOCTH JJIS1 ONIpeJieJIeHUs CpelHero pasMmepa 4acTul, B rugposoie. [loq4nHATCA /1M 3aKOHOMEPHOCTH
CBeTOpaccessHUA rUAPO30.Jid 3aKoHyY Pasea?

14.Kak M0O>KHO 3KCIIepUMEHTaJIbHO ONPEeJleJIUTh THUI 3MYJIbCUU?

15.IToyeMy npoucxoauT UHBepcus ¢as Npu Jo06aBJIeHUHU XJIOPHUAA KaJAbLUs K TPAMON IMYJIbCUU?

16. KakoBbl GaKTOpbI CTAGUIX3AIUN TPSIMON U 06PATHOU 3MYJIbCUN?

17.Kak MyTHOCTb CUCTEMBI CBSI3aHa C MPOLLECCOM KOAryJIsALUUA TUAPO30Jis7?

18. Kak npupoja JUcnepCUOHHOMN Cpe/ibl BJAUSIET HA arperaTUBHY0 YCTOMYMBOCTb CYCIIEH3UU THAPOPUIBHOr0 MOPOIIKa (MeJia, KaJably-
Ta)?

19.C KakKMMHU CHUCTEMaMH MOXKHO IPOBOJUTDb CeJMMEHTAlMOHHbIA aHa/INn3?

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

21.CTpyKTypbl Kakoro Tumna o6pa3yTcs NPU B3aUMOJENCTBUH MOJyBOAHOTO TUIIca C BOJOW? B yeM OT/IMYMe KOAryJasilJMOHHbBIX CTPYK-
TYp OT KPUCTA/IU3ALMOHHBIX?

22.1lpy npoBejJeHUH peoJIOTUYeCKUX UCIIBITAHUMN KaKUe U3 U3YYEeHHbIX CUCTEM ABJIAIOTCA HBIOTOHOBCKUMU XKUJKOCTAMU?

23.Kakoil peoJioruuyeckoi Mo/ie/ibl0 ONMCbIBAETCS MOBeJEHUE JUCTIEPCUU OEHTOHUTOBOM IJIMHbI?

24.TloyeMy NPOYHOCTb QUJIbTPOBAJbHON OyMarv yMeHbIIAeTCs B MPUCYTCTBUU cIUPTOB? Kak 06'bSCHUTH 3aBUCUMOCTb MMPOYHOCTH OT

IpUpOABI ciupTa’?

PR Yoo N U

MeToaudeckue MaTepHUuaJbl A4 IPpOBEeACHUA MIpoueaAyp O€eHUBAHUA PEe3yJ/IbTaTOB OGY‘-[EHI/IH

[[Ikasia olleHMBAaHUS 3HAHUW, yMEHUW U HABBIKOB AIBJISIETCS €JMHOM /ISl BCEX NUCLMIIMH (IpUBeJieHa B TabJIULEe HUXKE)



IITKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAYJI10)

OueHKa
PesysibTaT

2

3

4

5

3HaHuA

OTcyTcTBHE 3HAHUM

@®parMeHTapHble 3HAHUSA

O61u1re, HO He CTPYKTY-
pUpOBaHHbIe 3HAHUSA

CdopmupoBaHHbIE CUC-
TeMaTU4ecKHe 3HaHUs

Ymenusa

OTcyTcTBHE YMEHUU

B nesioM ycneuHoe, Ho He
cucTeMaTHU4YecKoe yMe-
HUe

B nesiom ycneuHoe, HO
cojiepaKallee OTZeJIbHble
npo6esibl ymMeHue (J10-
NyCKaeT HETOYHOCTH He-
NPUHLMIIUAJIBHOIO Xa-
pakTepa)

Ycnemuoe u cucreMatu-
YyeckKoe yMeHUe

HaBbiku (Bi1aseHus)

OTcyTCcTBUE HABBIKOB

Hanuune OTAEJ/IbHBIX Ha-
BbIKOB

B nesnom, cbopmupoBaH-
Hble HaBbIKH, HO He B aK-
TUBHOU popMe

CdopMupoBaHHbIE HABbI-
KM, IPUMeHsieMble NIPU
pelieHUH 33/1a4

PE3YJIbTAT OBYYEHUA no aucounsivide (MOAYJII0

®OPMA OHEHUBAHUA

3HaThb: NpaBUJia TEXHUKU 6€30MacCHOCTU NPU paboTe B XUMUYECKOH J1abopaTopuur

3HaTb: TpeboBaHUA K OPOPMJIEHHIO U NPEJCTABJIEHUI0 Pe3yJbTaTOB PaboT B 06J1aCTU KOJIJIO-

UJHON XUMHH

3HaTb: CTaHAAPTHOE MPOTrpPaMMHOe obecrnieyeHUe il 060pabOTKU pe3y/IbTaTOB IKCIEPUMEHTA

B 00J1aCTH KOJIJIOUJHON XUMUHU

MepONpPUATHUS TeKyILero KOHTpOJIs ycC-
MeBaeMOCTH, JIONYCK K 3a/1a4e

YMeTb: M0JIb30BaTbCsl NPOrpaMMHBIMU CpeJiCTBaM{, aBTOMAaTU3UPYIOIUMHU 06pabOTKy JAaH-
HbIX (yIpaBJieHHe 6a3aMH JaHHbBIX, CTATUCTHYECKas 06paboTKa, BU3yaiu3alys U T.II.)
YMeTb: paboTaTh C XMMHUYECKMMHU BellleCTBaMU C COOJII0ZleHNeM HOPM TeXHUKH 6e30MacHOCTH

MEPOIPUATHUA TEKYLIEro KOHTPOJIA yCII€eBA€MOCTH

YMeTb: noJsiy4aTh JaHHble O MOBEPXHOCTHBIX, KHHETUYECKHUX, 3JIEKTPOKMHETUYECKUX, PEO0JIOo-
TMYeCKHUX CBOMCTBAX JUCIEePCHBIX CUCTEM, IPOBOJUTh UX MaTeMaTHYECKYI0 00paboOTKyY
YMeTh: IPOBOAUTH MaTeMaTHUYeCKy0 06pab0TKy SKCIIepUMeHTabHbIX JaHHbIX, 060011aTh MO-

JlydeHHble pe3y/bTaThl

YmMmeTs: 06pa6aTbIBaTb P€3yJbTaThbl I/IBMGPEHI/Iﬁ KOJVIOUAHBIX CUCTEM C IOMOUIbIO CTAHAAPTHO-

ro MPOrpaMMHOro o6ecneyeHusl

I1eBaeMOCTH

MepONpUATHUS TeKyILero KOHTpOJis ycC-




BiazeTp 3KcnepUMeHTaJbHBIMU MeTOJaMH  OIpeZie/leHUs BaXXHEHIIHWX KOJIJIOUJHO- | MEPONPUATHUS TeKyllero KOHTPOJA YC-
XUMHYECKUX XapaKTePUCTUK JUCIIEPCHBIX CUCTEM: NOBEPXHOCTHBIX, KWHETUYECKUX, 3JIEKTPO- | IeBaeMOCTH

KMHETUYECKUX, Pe0JIOrnYeCKUX

ByasieTh: HaBbIKaMu 0GOpPMJIEHUSI IPOTOKOJIOB Pe3yJIbTAaTOB M3yuyeHUs] NOBEPXHOCTHBIX, KU-
HEeTHUYeCKHUX, 3JIeKTPOKMHETUYECKUX, PE0JIOTHYeCKHUX CBOUCTB JUCIEPCHBIX CUCTEM

ByiazieTh: NpocTeNIIMMU pacieTHbIMUA MeTOJaMU pelleHUs 33/a4 B 00/1aCTH KOJIJIOUJHOW XU-
MHUHU

ByiazieTh: HaBbIKaMU 0QOpPMJIEHHS TPOTOKOJIOB UCCIeJOBAaHUM B 06J1aCTH KOJIJIOUIHON XUMUHU




