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1. OBIIUE CBEAEHUSA

VYuebHast nucnuminHa «PHU3UKO-XMMUYECKHE METOJbl aHAIN3a» U3y4YaeTcs B 4ETBEPTOM
cemecTpe.
KypcoBas pabora/KypcoBoii poeKT — He MPeTyCMOTPECHBI

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:
9K3aMeH
1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

VYuebnast qucuuruinHa «OU3NKO-XMMHYECKHE METO/Ibl aHAJIN3a» OTHOCHTCS K YacTHU MPOTPaMMBI,
bopMupyeMoil ydyacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHH.
OcHoBolf 1111 ocBOeHUSA «DPUBUKO-XMMHMUECKUX METOJIOB aHAIM3a» SBJSIOTCA PpE3yJIbTaThl
00y4eHHUs MO MPEANICCTBYIOIINM TUCIHUILINHAM!
-MaremaTtuka
- Ousuka
-OKosorus
- Heopranunueckas xumus
- Opranuyeckas XuMus
- AHanuTH4YecKas XUMUs
PesynbpTarel 00ydeHus MO y4eOHOW AMCUUIUIMHE HCIONB3YIOTCS MPH HM3YYEHUU CIEAYIOUINX
JUCLHUIIINH U IPOXOKIECHUS ITPAKTHK
- Konmnounanas xumus
-DKOJIOTUYECKUH MOHUTOPUHT. MeTObI ¥ IPUOOPHI KOHTPOJISI OKPYIKAIOIIEH CPEJIbI.
- Hayuno-uccnenoBarennckas pabora
Pesynpratel ocBoeHus «PU3MKO-XMMMUYECKHUX METOJOB aHajlW3a» B JalbHEHIIeM OyayT
MCIIOJIb30BaHbBI IPH BBIIIOJIHEHUH BBITYCKHOM KBaTH(PUKALUMOHHON paOOTHI.

2. IEJHW U INIAHAPYEMBIE PE3VJIbTATHI OBYUEHUS O
JTUCHUTIJIMHE

LensiMu n3ydeHUs TUCHUIUINHBI « PU3UKO-XUMUYECKUE METO/Ibl aHATIN3a» SIBJISIFOTCS:

- M3Yy4eHHE OCHOBHBIX (PU3HUECKUX U PU3NKO-XUMHUYECKUX METO/IOB aHAJIN3a;

- OCBOCHME MPAaBWIBHOTO IOAXO0Ja K BBIOOPY MeETOAa aHajlu3a B 3aBUCUMOCTH OT
XapaKTePUCTUKU OOBEKTa,

- yMEHHE BBIOMPATh METOJUKY aHATIN3a;

- NPUMEHEHUE Ha MPAKTHUKE CPEICTB HU3MEPEHMs], HCIOJIb3YEeMbIX B (PHU3UKO-
XMUMUYECKUX METOJIaX aHalln3a

- MIPOBE/ICHUE aHAIN3a TEXHOJOTHUYECKUX OOBEKTOB U OOBEKTOB OKPY KarOIIEH cpeibl;

- aHaJIM3 Pe3yJIbTaTOB NPOBEIEHHBIX U3MEPEHUH;

- (dopmupoBaHUEe y 00y4arOIMXCsl KOMIIETEHILIMH, YCTaHOBJICHHBIX 00pa3oBaTeIbHON
nporpammoii B coorsercteuu ¢ @I'OC BO.
Pe3ynbpTatom o0ydeHus 1o yueOHON TUCHUIUIMHE SBIISETCS OBJIaJieHue 00yJaloMMUCs 3HAaHUSIMH,
YMEHHUSIMH, HaBBIKAMU M ONBITOM JIEATEIBHOCTH, XapaKTepU3YIOIUMH Ipolecc (HOpMHUPOBAHUS
KOMIETEHIIMM 1 00eCreunBalOUMU JOCTHKEHUE TIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS y4eOHOM
JUCLUIUIAHBI.



2.1.

DopmMupyeMbIE KOMIIETCHIMN, HHAUKATOPBI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C INIAHUPYCMBIMU pE3yJIibTaTaMH 06y‘IeHI/I}I 110 JUCIIUIIIINHE.

Koa u HamMeHOBaHHUe

Kox n HauMeHOBaHHe MHAUKATOPA

I[Inanupyemble pe3yJbTaThI
o0yuenust

KOMIIETEHIIN T JAOCTHKEHHUS KOMITeTeHIIUU

10 IUCHHILTHHE
VK-1 WUa-YK-1.3 - CoOupaet, CHCTEeMaTH3HPYET
Cnocoben [TnanupoBaHue BO3MOKHBIX BApUAHTOB M aHATU3UPYET OTCUCCTBEHHYIO

OCYIIECTBIISTH TTOUCK,
KPUTUYECKUN aHAIN3 1
cuHTe3 HH(popManuy,
MPUMEHSITH CUCTEMHBIH
MTOIXOJT ISl pEIIeHNUS
MOCTAaBJICHHBIX 3a7a4.

pelIeHus TTOCTaBIICHHOM 3a1a9d, OTICHKA
HMX JJOCTOMHCTB M HEIOCTATKOB,
OTpe/IeIICHUE CBI3U MEXAY HUMU U
0’KHMJIa€MBIX PE3YJIHTAaTOB UX PELICHUS.

I1K-1

CriocobeH MprUMEeHSITh
COOTBETCTBYIOIIUN
¢u3nKo-mMaTema-
THYECKUH armapar,
METO/Ibl aHAIU3A U
MOJIEJIMPOBaHHS,
OCHOBHBIE 3aKOHBI
XUMHYECKOT0 aHaIn3a,
OCHOBHBIE 3aKOHBI
9KOJIOTHHU H
MIPUPOJIOTIONH30BAHHUA,
TEOPETUYECKOTO U
9KOHOMHUYECKOTO
UCCIIEIOBAHUS MIPH
peleHuu
npodecCHOHANIBHBIX
3a1a4

NA-TIK-1.3

HpI/IMCHCHI/IC OCHOBHBIX 3aKOHOB XMMHUHU U
METOJIOB XUMHYECKOTO aHAIN3a,
TEOPETUIECKOTO U SKCIIEPUMEHTAILHOTO
HCCIICA0BaHM: IPU PCIICHUM ITPUKITIATHBIX
3a/1a4 TeXHOChEepHOI 0€30MacHOCTH

I1K-5

Crioco0OeH npoBOANTH
HayYHBIE UCCIIEI0-
BaHUS 110 OT/JCJIbHBIM
TeMaMm (paszesiaM TeM)
B o0jactn
podeCCHOHATEHOM
JIeSATEIIbHOCTH

W/I-TIK-5.1

C6op, 00paboTKa, aHaIu3 1 0000IICHNE
Hay4YHO-TEXHUYECKOW WH(POPMAIINH B
COOTBETCTBYIOIIEH 00IacTH 3HAHUH.

NA-TIK-5.2
[InanupoBanue npoBeaeHUs
JKCIIEPUMEHTAIBHBIX UCCIIETOBAHUIA.

NJI-TTK-5.3
O6paboTKa pe3yIbTaTOB YKCIICPUMEHTA.

u 3apyOexHyl0 HAay4HO -
TEeXHUYECKYI0O HH(POPMAIHIO B
obnactu ¢duzngecKkux u
(HU3HKO-XMMHYECKUX METOO0B
aHaJIM3a.

- Amnanusupyer XapakTep H
COCTOSHHE  IPOU3BOACTBA U
PUHUMAET pereHue 0
UCTIOJIb30BAaHUU  METOAOB U
CpelCcTB M3MEpEeHUs JUIS
pelieHnss NpUKIaIHBIX 3a7ad

TexHoc(hepHoi 0e30MacHOCTH.

- YuurtniBaeT BONPOCHI TEXHUKHN
0e30MacHOCTH B XUMHYECKHX
maboparopusx Tpu  BeIOOpe
MeToJa M JO0paboTKe METOIHKH
BBIITIOJTHCHUA H3MepeHHI7[.

- CaMOCTOSATENTbHO TIPOBOJIHT
IKCTIEPUMEHTAIbHBIC
WCCIICIOBAHUSl M aHATU3UPYeT
IIOJYy4YECHHBIE  pPE3YJNbTaTBl  C
TOYKH 3PEHUSI UX TPaBHIBHOCTH
u BOCITPOU3BOJUMOCTH,
HCIIOJIb3YA METOAbI
MaTeMaTHYEeCKOH CTaTHCTHKH.




3. CTPYKTYPA U COJEP)KAHUE YUYEFHOU JUCHUAILJIMHBI/MOJY.JIS

O06mmas TpyJ0€MKOCTh YUeOHON AUCIUILIMHBI IO YIeOHOMY TUIaHY COCTABJISICT:

Ounast popma oOydeHUS

4 3.e. 144

qac.

3.1. Crpykrypa yu4eOHOH TUCIUIUIMHBI U 00yYatoNIXCs 10 BUAM 3aHITHIA
(ounas gopma 0OyueHus1)

CTpyKTypa H 00beM TUCHUTLINHBI

KonTakTHas aynutopHas padora,

CamocTosiTeJibHasi padoTa
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYyeMbI€) KonraktHas padota
Pe3yJIbTaThI o - Buanl 1 gopMbI KOHTPOJILHBIX
OCBOEHHSI: o ° E = 3 g MeponpHusATHiil, 0fecnednBalomue 1o
KO/1(b1) HanmeHoBaHUe Pa3/eNioB, TEM; o Z o 2 2o s 7 5 COBOKYIHOCTH TEKYINHH KOHTPOJIb
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHOH aTTeCTALNU g § g 5 B g § % = § yCNEeBaeMOCTH,
KomneTeHuuu(ii) u 5 = E i E E 5 E g E g (hopMBI IPOMEKYTOYHOI0 KOHTPOJISI
ML LTSI g £ 3 gss& £ = | £8 yCIeBaeMocTH
JTOCTHKEHMS o] é— g é = = g é— e 8 =
KOMIIETeH Ui S i &= = =
YeTBEPTHIii cemecTp
16 34 4 198
UJI-YK-1.3 Jlekuus 1. DXMA. BonbramnepoMeTprudecKue 2 1 Konrposs nocemaemoct.
NA-TIK-1.3 MeTO/Ibl aHaIK3a. I10CTOSAHHOTOKOBAs Mosporpadus. Cobecenopanme
WJI-TIK-5.1 [lepemennoTokoBasi monsiporpadusi. HMHBepcuonHas
MJ-TIK-5.2 BOJIbTAMIIEPOMETPHSI.
NA-YK-1.3 Jlexuust 2 IHBEpCHOHHAS BOJIBTAMIIEPOMETPHSI. 2 1 KonTpoub nocemaemMmocTH.
WI-YK-2.2 AMIIEpOMETPUYECKOE TUTPOBAHUE Cobecenosanue
NA-TIK-5.2
H-YK-1.3 Jlexuus 3. [loTeHIMOMETpUYECKIE METOIBI AaHATTU3A. 2 1 KoHTpouts moceraeMocTy.
NI-TIK-1.3 [Mpsimast MOTEHIUMOMETPUS. TloTeHIMOMETpHYECKOE CobecenoBanme
NI-TIK-5.1 TUTPOBaHUE
NA-TIK-5.2
NI-YK-1.3 Jlexuus 4. KyjgoHoMeTprudyeckre METO/IbI aHAIH3A. 2 1 Kontposns nocemaemMocTy .
WJ-TIK-1.3 [IpsiMas KyJTOHOMETpHUS. MeTob! KyJOHOMETPUIECKOTO Cobecenoanme.
WJI-TIK-5.1 tutpoBaHus. . [[puMeHeHnEe 3IEKTPOXUMHUYECKUX
NA-TIK-5.2

MCETOJOB aHaJIn3a.




Ilnannpyembie Bujbl yueoHO# padoThl

(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI o - Buanl 1 gopMbI KOHTPOJIBLHBIX
OCBOEHMS: o ° E = S g MeponpHusATHiil, 0fecnednBalomue 1o
KO/1(b1) HanmeHoBaHUe Pa3/eNioB, TEM; o Z o 2 2o s 7 E COBOKYIHOCTH TEKYINHH KOHTPOJIb

¢opmupyemoii(bix) ¢opma(bl) TPOMEKYTOYHOI ATTECTAIIMH g § g & g g § g = § ycIeBaeMoCTH;
KomneTeHuuu(ii) u §” = E i E E = E E E & (hopMEBI IPOMEKYTOYHOr0 KOHTPOJIS

MHIHKATOPOB g & S8Es £:£ | ¢ ycIeBaeMoCTH

JAOCTH:KeHHs! & l% = S5 E = l% s | &%

KOMIIETeH Ui i &= = =
NA-YK-1.3 Jlekuusi 5. . ATOMHAsI CIEKTPOCKOIHUS. DMUCCHOHHBIN 2 1 Kontpons nocemaemMocTy.
U/-TIK-1.3 CIIEKTpalbHLIN anamu3. Ilmamennas GoTtomMerpus. CobecenoBanue
WJT-TIK-5.1 ATOMHO-a0COPOIIMOHHBIN CHEKTPAIbHBIN aHATU3.
NJ-TIK-5.2
NJ-YK-1.3 Jlexuust 6. MosekyisipHas abcopOLMOHHAsT 2 1 KonTtpous nocemaemMoct.
UJ-TIK-1.3 crekrpockonust. CIIEKTPOCKOIMS B BUIUMOIA, CobecenoBanue
WJI-TIK-5.1 yABTPagUOIETOBON 1 HHPPAKpaCHOM 00acTu
WJI-TIK-5.2 CIIEKTpa.
NA-YK-1.3 Jlekuust 7.. CIEKTPOCKOMHUS SAEPHOTO MATHUTHOTO 2 1 Kontpons nocemaemMocTH.
NA-TIK-1.3 pesonanca. MeToasl xpomarorpaduu. CobecenoBanue
NJ-TIK-5.1
WA-TIK-5.2
NA-YK-1.3 Jlexuus 8. Metonsl xpomatorpaduu. I'azoBas u 2 1 KonTpoib nocemniaemMocTu.




Ilnannpyembie

Bujbl yueoHO# padoThl

(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTATBI o - Buasbl 1 popMbl KOHTPOJIBHBIX
OCBOEHHSI: o o E = S g MeponpHusATHiil, oﬁecneqlimalomne no
KOII(I)I)“ HanmenoBanne pa3nelos, TeM; & > g = g g g :: 5 o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bx) (opma(bl) NPOMEKYTOUHON aATTECTAIMH g 2 = g £= 2 % = s yCIeBAeMOCTH,
KoMmmeTeHnuu(if) u g E g i = E g E S E 5 (opMBI IPOMEKYTOYHOTO KOHTPOJIS
IEHEALODOE g 2 & 3 é = = = E = é ycIeBaeMoCTH
uocnmcemm“ é é E é;‘ g E E I:‘Q. g 8 g
KOMIIETCHIIMH
NA-YK-2.2 XKUAKOCTHas xpoMmaTorpadus. [[pumeHenne crieKTpaibHBIX CobecenoBanue
NA-TIK-1.3 U XpoMaTorpa(uIeckux MeTOI0B aHAIIN3a
NA-TIK-5.1
NA-TIK-5.2
JlabopaTopHbie paboThl
NA-YK-1.3 1.BBogHOe 3aHsATHE. BBigaua 3amanus Ha YUPC*** 3 2 KonTpoins mocemniaemocTw.
NA-TIK-1.3 XapakTepucTrKa 0ObEKTOB aHAIN3a. BxonmHO# KOHTpOIb 3HAHUH.
NJ-TIK-5.1
NA-TIK-5.2
WI-YK-1.3 2.BeIToTHEHNE UCCIIeTIOBAHUH ONPESICHUS KOMITOHEHTA 3 2 KonTtpons mocemaeMocT.
NA-TK-1.3 aHAJIM3UPYEMOT'0 PpacTBOpa MEPBBIM METOAOM. CobecenoBanue
NA-TIK-5.1
NA-TIK-5.2
WI-YK-1.3 3.BrimoHeHNE HCCIEI0BAHMM OMpeIeNICHUsT KOMIIOHEHTA 3 2 KonTtpons mocemaeMocT.
NA-YK-2.2 aHAJIM3UPYEMOTr0 PacTBOPa HEPBBIM MeTO10M. BriGop ColGecenoBanue




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonrakTHas padota

Buasbl 1 popMbl KOHTPOJIBHBIX

pe3yJbTaThl ° =
OCBOEHMS: o ° E = S g MeponpHusATHiil, 0fecnednBalomue 1o
KO/1(b1) HanmeHoBaHUe Pa3/eNioB, TEM; o Z o 2 2o s 7 E COBOKYIHOCTH TEKYINHH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) TPOMEKYTOYHOI ATTECTAIIMH g § g & g g § g = § ycIeBaeMoCTH;
KomneTeHuuu(ii) u §” = E i E E = g2 E & (hopMEBI IPOMEKYTOYHOr0 KOHTPOJIS
MHMKATOPOB g £ g S8Es £:£ | ¢ ycHeBaeMoCTH
JAOCTH:KeHHs! & l% = S5 E = l% s | &%
KOMIIeTeH i i =9 = ~
NA-TIK-1.3 METOJIUKH OTIPE/ICTICHHSL.
NA-TK-5.1
NJ-TIK-5.2
NI-YK-1.3 4.0npenencHue KOHIICHTPAITUH KOMIIOHEHTA B MOJICITBHOM 3 2 Kontpons mocemaemMocTu.
NA-TK-1.3 pacTBOpe MEepPBBIM METOJOM. MareMaTHueckas o0paboTka OOcyxeHue pe3yJIbTaTOB ONPEACIICHUS.
NA-TIK-5.2 PE3YIIbTAaTOB OTPEACTICHHSL. Kpyrasrii cro..
NJ-TIK-5.3
NA-YK-1.3 5..BrimonHenue uccaeaoBaHUi YCIOBHIM OMpeeeHuUs 3 2 KonTtposns nocemniaemocTu.
WI-TIK-1.3 BTOPBIM METOJIOM. CobecenoBanne
WA-TIK-5.2
WA-TIK-5.3
H-YK-1.3 6. JleMOHCTPAIMOHHBIE paboTHI 1o 3 2 KoHTpouis moceraeMocTy.
N-TIK-1.3 BOJIETaMIIEpOMeTpuK. BeIoTHEHKE UCCIIEIOBAHUM Cobecenopanue.
WJI-TIK-5.1 YCIOBUU OIPEAEIEHUS] BTOPBIM METOJIOM.
NJI-TIK-5.2




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonrakTHas padota

Pe3yJIbTaTHI o - Buanl 1 gopMbI KOHTPOJIBLHBIX
OCBOEHHS: o @ z o= g MeponpHusATHiil, oﬁecneqlfBammne mo
KOII(I)I)“ HanmenoBanne pa3nelos, TeM; & > g = g g g :: 5 o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) (opma(bI) IPpOMeKYTOUHOI aTTECTALMH g 2 = 5 & = 2 £ = s yCIeBAeMOCTH,
KoMmeTeHuHu (i) u g E 3 i = E 3 E S | £ ()OpPMBI IPOMEIKYTOYHOT0 KOHTPOJISI
e TonoE g £ 3 & é =5 £ E = é yCIeBaemMocTH
S = £3% |S2E5F Sz |d:L
KOMIIETCHIIMH
NA-YK-1.3 7. BeimoHeHne uccie0BaHui YCIIOBUI ONpeIeIeHUs 3 2 KonTpons mocenraemoct
NA-TIK-1.3 KOMITOHEHTA aHAJU3UPYEMOT0 PaCTBOPa BTOPHIM METOOM. CobecenoBanue.
NA-TIK-5.1 Br16op meronuku onpenenenns. OnpeaencHue
NA-TIK-5.2 KOHLICHTpaluy KOMIIOHEHTa B MOZEIIBHOM PACTBOPE
BropeiM MeTooM. MaTtemaTrueckast 00paboTka
pe3yIbTATOB ONpe/ielieHHs KOHIIEHTPAIlMA KOMITIOHEHTa B
MOJICJIBHOM PacTBOPE
NA-YK-1.3 8.. 3ammuTa JOMAIIHMX PACYETHBIX paboT 110 3 3 KonTpouns mocentaemoctu. Kpyrierii crou.
NA-TIK-1.3 MOJISIpOrpaduu U KyJIOHOMETPUH. O6cyskaenue pe3yabTaToB OMpeaeTICHHs
NA-TIK-5.2
NA-TIK-5.3
NA-VK-1.3 9. KomIokBHyM IO 3IEKTPOXUMHYECKHM METOAaM 3 3 | aumwmra komwioksuyma. CobecenoBanne
NA-TIK-1.3 aHamm3a.
NA-YK-1.3 10. . BeimosHeHHE UCCIICIOBAHH IO TPETHEMY METOTY 3 2 Kontpons nocemaemoctu
WN/I-TIK-1.3 aHaAIM3a CobecenoBanue.




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonrakTHas padota

Buasbl 1 popMbl KOHTPOJIBHBIX

Pe3yabTaThI ° =
OCBOEHMSI: o ° E = 8 z MeponpHusATHiil, 0fecnednBalomue 1o
KO/1(b1) HanmeHoBaHUe Pa3/eNioB, TEM; o Z o 2 2o s 7 E COBOKYIHOCTH TEKYINHH KOHTPOJIb

¢opmupyemoii(bix) ¢opma(bl) TPOMEKYTOYHOI ATTECTAIIMH g § g & g g § g = § ycIeBaeMoCTH;
KomneTeHuuu(ii) u §” = E i E E = E E E & (hopMEBI IPOMEKYTOYHOr0 KOHTPOJIS

MHIMKATOPOB g & S8=& £E |88 ycrmeBaeMocTH

JAOCTHIKEHHUS! & = = S S = E = 3 = '8

KOMIIeTeH M © S H & = O =
NA-YK-1.3 11. BbInosHEHHE HCCICIOBAHUN TPETHUM METOIOM. 3 2 Kontpons nocemaemoctu
WA-TIK-1.3 Bribop Meromuku onpeneneHus.  OmnpeneneHue Cobecenoanue.
WM-TIK-5.1 KOHIICHTPAILlU KOMITOHEHTa B MOJICJIbHOM PacTBOPE.
N-T1K-5.2
WI-YK-1.3 12. . Maremarndeckasi 00paboTKa pe3yibTaToB 3 2 Kownrposs mocemaemoctu
NA-TIK-1.3 onpejelens KOHIEHTPAlMd KOMIIOHEHTa B MOJEIBHOM CoGecenoBanue.
N-TIK-5.1 pactBope. ComocTapjieHHe pe3yJbTaToOB ONpee/IeHHUs,
WA-TIK-5.2 HOJYYEHHBIX TPEMS METOIAMH.
NA-YK-1.3 13. JleMoHCTpanoOHHBIE PAOOTHI TIO CIIEKTPOCKOITHH. 3 3 Zamura YUPC. Kpyruslii cToun.
WA-TIK-1.3 3ammra YUPC. OOcyx1eHue pe3yJIbTaTOB ONPECIICHUS.
NA-TIK-5.2 [IpencraBnenue oT4€Ta 1O IBYM U3 TPEX
WJI-TIK-5.3 HUCIIOJIL30BAaHHBIX METOAOB aHAINU3a.
NA-YK-1.3 14. 3amuTa 1oOMamHUX Pacu€THBIX PaboT IO aTOMHOM 3 2 3amura YHUPC. Kpyruslii cTomn.
WI-TIK-1.3 abcopO1nu 1 nH(paKpacHOW CIEKTPOCKOIHUH. [IpencraBnenue NUCEMEHHOTO OTYETA IO




Ilnannpyembie

Bujbl yueoHO# padoThl

(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTATBI o = Buasbl u q)?l[)MLI KOHTPOJIBbHBIX
OCBOEHHS: o o B = 8 : MepONPUSITHIA 06ecneq1:malomne mno
KOII(I)I)“ HanmenoBanne pa3nelos, TeM; & > g = g g g :: 5 o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
(l)OpMP[pyeMOI/l(le) (dopma(bl) MPOMEKYTOYHOM aTTECTALMH ?i § = g £= § % E s ycIeBaeMoCTH;
Kox:;;fg;l;:(()l;)n E E E é E E E E E § & (hopMBI MPOMEKYTOTHOTO KOHTPOJIS
JOCTHKEHHS g = E S l§ E E 3 ‘g : l§ ycneBaeMocTH
KOMIIeTeHIui S ok ==k s HE | ©&
NA-TIK-5.1 OJTHOMY U3 UCTIOIH30BAHHBIX METOOB
NJ-TTK-5.2 aHaJn3a.
WJI-VK-1.3 15. KoyokBHUyM 10 CHEKTpalbHbIM MeTOJaM | 3 3 3amuTa KOIOKBHYMA..
NA-TK-1.3 xpomatorpaduu.. CobecenoBanue
NJ-T1K-5.2
NA-TIK-5.3
UJI-YK-1.3 16. Paccmotpenne criektpoB SIMP- crieKTpocKomuu. 3 2 Cobecenosanue.
WA-TIK-1.3
NA-TIK-5.2
WA-TIK-5.3
Bce unauxatopsl | Jx3ameH 16 X 48 X 44 + | Dx3ameH 1o Ouieram
BceX KOMNeTeHuMii 36
HUTOI'O 3a cemecTp 16 48 80 144 DK3aMeH
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3.3.  Kparkoe conepkanve y4eOHON TUCIUTLTUHBI
HaunmeHoBanue
Ne man pa3aesia u TeMbl Copnep:kanue pa3gesia (TeMbl)
JHCIMIIJIMHBI
Jlexmms 1 . OXMA. DNCKTPOXUMUYECKHE METOJbl aHalu3a, WX KiacCu(uKalys, oOIme
Bonbramnepo- OCHOBBI METOJIOB. BoibTaMmepoMeTpuuecKue METOJbl  aHaJIu3a,
METPUYECKUE ucTropuyeckas —cmpaBka. llomsaporpadudeckne MeTOABI  aHAIM3a.
METObI aHAJIN3A. Krnaccuueckass ToCTOSIHHOTOKOBasi nojsiporpagusi. OCHOBBI MeETOZa
ITocrosunotokoBas | IIpyHuunuanbHas cxeMa YCTaHOBKU. YCJIOBHUS BBINOJHEHHS aHaIu3a.
rossiporpadus [Momsiporpadmueckast BomHa. KadecTBeHHass ®  KOJWYECTBEHHAs
ITepemennoTOKO- XapaKTepUCTUKU METOa. MeToAbl KOJIMYECTBEHHOTO ONPEACIICHUS.

Bas moJisiporpagus.

[lepemenHoTOKOBas  moJsiporpadusi.
ycTaHOBKH. @DopMa  BOJIbTaMIIEPHOU
WCTIONB3yEeMBIE B MOJSIpOrpadum.

[MpuHnunuaneHass  cxema
KPHUBOH. DIIeKTPOIHI,

Jlexums 2 WHBepcruonHas WNHBepcuonHas BonbTamnepomerpus. lIpomeccel, mpoTekaromue Ipu
BOJIBTAMIIEPO- BBINIOJIHEHUM onpeneneHuid. [Ipenensl onpenenseMblx KOHLIEHTpAIUH.
METpHUsl. .YcioBusL BBINOJHEHUS aHaIW3a METOAOM aMIEPOMETPUUECKOro
AMITIEpOMETPUYECK | TUTPOBAHUS. YcraHoBKY, HCTOJIb3yEMbIE B METO/JIE
0€ TUTPOBAHUE aMIepPOMETPUUECKOTO TUTPOBAHUSL. XUMUYECKUE peaxkuuu,

ucnonb3dyemble B Metone. Ilpeaenbl ompenensieMblX KOHUEHTPALMMA.
[IpuMeHeHne METOI0B BOJIbTAMIIEPOMETPHH.

Jlekius 3 [Norenumomerpuue | Kmaccudpukanus wMeromoB  moTeHmuoMeTpud. (OCHOBBI  METOJIOB
CKHE METOAbI MOTeHIIMOMETpUU.  YpaBHeHue Hepucra. Kimaccel  37ekTponos,
ananusa. [psmas HCIIOJIb3YEMBIX B MOTEHUMOMETPUUYECKHX MeEToJax aHanuza. [lpsmas
MOTEHIIUOMETPHUSL. noteHuuomerpusi. pH  —  wmerpua.  HMonomerpusa.  Mertoasl
[TorenmomeTpuie | KOJIMYECTBEHHOTO oOmpeneneHusa. IIpuMeHeHue METONOB MNpAMOM
CKOE€ TUTPOBaHHUE MOTEHIIUOMETPUHU.

Tunel peakuuii, UCIOJIB3YEMBIX B MOTCHIIMOMETPUUECKOM TUTPOBAHUU.
Tunbl  3JIEKTPOJIOB,  MCIHOJIB3YEMBIX B MOTEHUIHOMETPUUECKOM
TuTpoBaHuM.  [IpuHUUNUaNbHast  cXxemMa  MOTEHIMOMETPUYECKOU
ycTtaHOBKA. Dopma KpUBBIX NOTCHLIHOMETPUYECKOIO THUTPOBAHUA.
[Ipenens OIpENIEIISIEMBIX KOHIEHTpaIUM. IIpumenenue
MOTEHIIMOMETPUUECKOTO TUTPOBAHHS.

Jlexmwmst 4 Kynonomerpuueck | OCHOBBI KyJIOHOMETPHYECKOTO MeToja aHaiau3a. Kiaccudukaius
ue MeToAbl | MeToIOB KyioHoMeTpud. 3akoH apaznes. VYciaoBus BBINOIHEHUS
aHanuza. [IpsMas | KyJJOHOMETPUUECKOro METOJa aHalIu3a Y CTAHOBKA JUIsl METOJA MPSIMOM
KYJIOHOMETpPHS. KyJloHOMeTpuHu. [lpuMeHeHne METOIOB TNPSIMON  KYJIOHOMETPHHU.
Metonabl [Ipenensl onpenensieMblx KOHIIEHTPALIMA.

KyJoHoMmerpuuecko | Kimaccubukamms ~— meTonos KYJIOHOMETPHUUYECKOTO  TUTPOBAHUSL.
T'0 TUTPOBAHHUS. [IpuHuMNManbHasg cXeMa YCTaHOBKH JUIsi TMOTEHUUOCTATUYECKOTO

KYJIOHOMETPUYECKOTO TUTpPOBaHMs Pacuér xonmuecTBa AIEKTPHUECTBA,
MONIEIIIEr0 Ha BBINOJHEHUE aHaiau3a. MeToapl WHIUKAMU KOHLA
AIEKTPOXUMHUYECKON peakuuu. [IpumeHeHre METOI0B KYyJIOHOMETPUHU.
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Jlexuus 5 AtoMHas ONIEKTPOMArHUTHBIA  CHEKTP  U3MY4YEHHUs, €ro  BOJHOBBIE U
CIEKTPOCKOIHS. 3HepreTryeckue xapakrepuctuku. Kiaccudukamus crnekTpaabHbBIX
OMHUCCUOHHBIN METOJIOB aHallM3a. OMHCCHUOHHBIN CHEKTpaibHbIN aHanu3. VcrodyHuku
CHEKTPAJIbHBIN BO30Y)KJCHHUS DJIEKTPOMArHUTHOTO CIEKTpa., MOHOXpomaropsl. Cxema
aHaIu3. YCTaHOBKHM SMHCCHOHHOTO aHanu3a. llmamenHas ¢oromerpus. Cxema
[InameHHas YCTaHOBKH JJISl IDIaMEHHOW (oTtomeTpuu. VCTOUHHWKH BO30YXAEHUS,
¢doromeTpusl. MOHOXpoMaTopsbl. BemiecTa, onpeaenseMple METOJaMl 3MHUCCHOHHOTO
ATOMHO- aHaAJIN3a, IPEJEIIbl ONPEAEIIAEMBIX KOHIICHTPALlU.
a0COpOITMOHHBII OCHOBBI METOJIa aTOMHO-A0COPOITMOHHOH CHEKTPOCKONHH. 3aKOH
CHEKTPAJIbHBIN aToMHOro mnornomeHus.  Mcrounuku wnsmyuyenus. CxemMa aTOMHO-
aHaIu3. a0COpOLIMOHHOTO  CIEKTPOMETpa. MOHOXpPOMAaTopsl M NPUEMHUKU

U3IYyUYCHMYS. BemecTtBa, onpenensgeMele  METOIOM aTOMHO-
abcopOLUMOHHON CIEKTPOCKOMHH, TIpeIeIIbl OTIpeETSIEMBIX
KOHLICHTpaLui.

Jlexuus 6 | MonekynspHast OcCHOBBI MeTOa MOJEKYJIAPHOH aOCOPOIMOHHON CIIEKTPOCKOIHH.
abcopOImoHHas 3akon byrepa-JlambepTa -bepa. MosnexkynspHbIe CIIEeKTPhI TOTJIOMICHHSI.
CHEKTPOCKOMHUSL. Crektpockomnusi B BHAUMOW obOmactu crekrtpa. (CxeMa yCTaHOBKH,
CriekTpocKOnusl B | HCTOYHMKM M3Iy4eHHs, MOHOXpoMarophl. [Ipumepsl ompeaensieMbIx
BUOIMMONM o0Oiactu | BemecTB. KauecTBEHHBIN M KOJIMYSCTBEHHBIN aHaIN3.

CIIEKTpa. ®otomeTpuueckoe TUTpoBaHue. (Cxema ycTaHOBKUA. Bemectsa,
DOoTOMETPUUECKOE | OIpeneNaeMble METOJIOM (hoTOMeTpHUIECKOro TATPOBAHUS.
TUTPOBaHUE. Konnenrtpanuu onpeaensieMbIX BEILIECTB.

Cnektpockonust B | CXeMbl YCTaHOBOK [UIS CIIEKTPOCKONUH B YJIbTpa(UONCTOBOH H
ynbTpaduoneToBoi | uHdpakpacHoii  obmactu  cmekrpa.  CHEKTpbl  MOIJIOMIEHUS B
u  uH]pakpacHOU | ynbpTpaduoneToBo M WHPpakpacHoW obmactu crekrpa. McrouHuku
00JIacTH CHEKTpa. W3IYy4YeHUs] U MOHOXpPOMATOpHI, MPUEMHMKH U3ITydeHus. HaznaueHue

METOAOB yIbTpaduoIeTOBON U HHPPAKPACHON CIIEKTPOCKOINH

Jlexuwmst 7 CnekTpockonus OcHOBBI MeTOAa SAOEpPHO-MarHUTHOro pe3oHanca. Cxema SAMP-
SIIEPHOTO crektpometpa. Ilonarue rupoMarautHoro otHouenus. Crektp SMP.
MAarduTHOT'O Xumnuecknii caBur. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHaAIN3. MeTo
pe3oHaHca. MIPOTOHHOT'O MAarHUTHOTO PE30HAHCA.

MeTtoas! OcHOBBI XpoMaTorpauyecKux METOJOB aHanu3a. Mcropuyeckas
XpoMaTorpaquH. cnpaBka. Knaccudpukanus meroqoB xpomarorpaduu. XpoMaTorpamma.
I'azoBas KauecTBeHHBIN M KOJMUYECTBEHHBIN aHayiu3. ['a3oBas xpomarorpadusi.
XpomMaTorpadus Xpomarorpadudeckue  KOJIOHKH, COpPOEHTBI, Tra3bl, HOCHTEIH.
Hetexropsl. [IpakTrdeckoe mpruMeHEHUE Ta30BO XpoMaTorpaduH.
Jlexnus 8 KuaxoctHas OCHOBBI MeTOAa XHUIKOCTHOWH XpomaTtorpaduu. XpomaTorpaduyeckue
xpomarorpadusi. KOJIOHKH, COpPOCHTBI U BBIOOP MOABHXKHOW (pa3bl. CxeMa KUIAKOCTHOTO
[Ipumenenune xpomarorpada. Xpomarorpadudeckue perexkTopbl. MoHHas u renb
CHEKTpaJibHBIX U | xpomartorpadusi. ToHkocnoiHass u  OyMmaxkHas xpomarorpagusi.
xpomatorpaduueck | [IpakTryeckoe npruMeHEeHHE KUAKOCTHON XpoMaTorpaduu.
ux MeToioB | [IpakTHdeckoe NMpUMEHEHHE CIEKTPaJbHBIX U XpPoMaTorpaduvecKkux
aHalm3a METOJOB  aHalIM3a Ha TPOMU3BOJACTBE, B  MEAHLUHE, HayKe.
UcnonpzoBanme BOXX mpm anamm3e cMmecell OpraHHMYECKHX
COCIMHEHMM pPa3nuuYHbIX KiaccoB. llpuMeHeHwe npenapaTUBHOMN
XpoMaTorpaguy TPH aHAIM3E CMECed OpPraHWYeCKUX COCTUHEHUI.
AHanus Bo3lyXa, IPUPOAHBIX U CTOYHBIX BOJ , [IOYB.

JlabopaTopHbie padoThI

JlaGoparop | 1.BBomHOE Hduckyccus mno wMatepuanam Jekuuu 1. Copepxkanue ydeOHO-

Has paborta | 3aHaTue. Beinaua WCCIIEIOBATENbCKOM paboThl CTyneHTa. XapaKTepUCTHKAa OOBEKTOB

1 3aJlaHus Ha aHanm3a. Bo3aMokHbIe BapHaHTHI 3a1aHus Ha BeiotHeHHE Y IPC. Bunbt
YUPC*** pacuéTHBIX JOMAlIHMX 3ajaHuil, KolIoKBHyMBI O TEOpPETUYECKUM
XapakTepHucTuka Bonpocam Kypca. Conepxkanue otuéra no BeinonHeHHod YUPC.
00BEKTOB aHAIN3A.

Jlaboparop | BeimonaHenue Ha 3aHsTum ocBauBalOTCS METOJIUKH OIPEAEICHUS OJHUM M3 TPEX
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Has paboTa | McciIeqOBaHUM MeTo0B. Hanpumep: npu BBIOIHEHUN ONPEAEICHUI METOJOM NPsAMOi
2 OTIpEICIICHUS ¢doTroMeTpuu CHadama TOTOBUTCSH CEpUsl CTAHIOAPTHBIX PACTBOPOB.
KOMITOHEHTA Onpenensiercss JIMHA BOJHBI MaKCHMAaIbHOTO TMOTJIOMICHUS, MpH
aHAJIM3UPYEMOTO KOTOpOW U3MEPAIOTCA ONTHYECKHE MIOTHOCTH CTAHAAPTHBIX PACTBOPOB.
pactBopamepBbiM | Ilo  3TMM  3HaYeHMSIM  CTPOMTCS  TPagyHWpOBOYHBIM  rpaduk,
METOAOM. paccYuThIBAETCS YpaBHEHHE MPSIMOM U PELIAETCs BOIIPOC O JTMHEHHOCTH
rpaJyMpoBOYHOTO rpaduka.
Jlaboparop | .Bomonnenue Ha 3ansTuM roToBUTCA HOBas CepHsl CTaHAAPTHBIX pPacTBOPOB H
Hast paboTa | McClIeqOBaHUM IpoBepsieTcsa CTA0MIBHOCTh IPAIyHUPOBOYHOrO rpaduka M OLECHUBACTCS
3 OTIpEICIICHUS BO3MOXXHOCTb €r0 IPHUMEHEHHUS Ul KOJIMYECTBEHHOI'O OIpENeNICHHS
KOMITOHEHTA KoMmroHeHTa. [IpoBoauTcst BEIOOp METOAMKHU OMpEAeTICHUs] KOMIIOHEHTa
aHAIM3UPYEMOTO B MOJAEIBHOM pacTBOpe. PaccunmThiBaeTcs cTeneHb pa30aBiIeHUS
pacTBopa MEpBBIM | aHATM3UPYEMOI'0 pacTBOpa U Ap.
MeTotoM. Beibop
METOJIUKH
OIIpEICIICHHSL.
Jlaboparop | Ompenenenue [IpoBOaUTCS NPUTOTOBICHUE AHATTU3UPYEMOTO PACTBOPA U OIPENETICHUE
Has paboTa | KOHIIEHTpaluu KoMmoHeHTa. OnpeneneHue MpoBoAUTCS 5 — 6 pa3, 3aTeM BBINIOJIHAETCA
4 KOMITOHEHTA B pacuéT  KOHLEHTpalMU  OmpejenseMoro  KommoHeHTa.  OrneHka
MOZEIBHOM CIy4allHOM COCTaBISAIOLICH MOIPEHIHOCTH PE3YJIbTATOB ONMpPEACICHUS
pactBope nepBbIM MPOBOAUTCA METOJOM MaTEMaTUYECKON CTaTUCTUKU. [IpaBUIBHOCTH
METOJIOM. pe3yNbTaTOB  OIIEHWBAETCS  METOJAOM  CpPaBHEHMsI  IOJyYEHHBIX
JleMOHCTPAILIMOHHBI | PE3yIbTATOB C AEHCTBUTEIBHBIM 3HAUYCHUEM.
¢ paboThI 110 BOJIBT- | 3aTeM IpenojaBaTelb IPOBOAUT JOEMOHCTPALMOHHBbIC pPabOTHI Ha
aMIIepOMETPHH. uMermeMcs B Ja0opaTopur  pabOTBl MO0 MOCTOSHHOTOKOBOH U
MEPEMEHHOTOKOBOM nossiporpaduu u aMIIEPOMETPHUECKOMY
TuTpoBaHuto. PaccmarpuBaroTcst paboune M BCIOMOTaTesbHbIC
AIIEKTPOMBI, DJIEKTPOXUMHUUYECKUE SUCHKH, (QOpPMBI BOJIBTaMIECPHBIX
KpuBbIX. Bpl1aércs qoMalHee pacuyéTHOE 3a1aHue.
JlaGoparop | Brimonnenue OcBoeHNe METOAMKH OIpeAeIeHNs] BTOPbIM MeTooM. Harpumep, meton
Hast paboTa | McCIeqOBaHUM noHoMmetrpuu. llpuroroBneHne cepur CTaHOAPTHBIX pPAacTBOPOB C
5 YCIIOBHH M3BECTHOM KOHIIEHTpALMEH ONpeeNsseMoro KOMIIOHeHTa ( HarpHumep,
OTIpe/IeTIeHUS XJIOPU-MOHOB) METOJIOM TIOCIIEZIOBATENBHOTO pa3dapnenus. M3mepenue
BTOPBIM METOJOM. | MOTEHLIMAJa  XJIOPUA-CEJICKTUBHOTO  JJIEKTPOJa B  CTAHAAPTHBIX
pactBopax. [locTpoeHne TrpagyupoBoyHoro Trpaduka wu  pacuér
ypaBHeHus: mpsMod. OrneHka KadecTBa pabOTBl HOH-CEJEKTHBHOTO
JIEKTPOAA.
JlaGoparop | . Bemmonnenue IIpoBepka CTaOMIBHOCTH IPaLyHUPOBOYHOrO rpaduka u paboThl XIOpUa-
Has paboTta | mcciegoBaHuM CEJIEKTMBHOTO 3JieKTpona. BriOop Meromuku omnpenenenus. Pacuér
6 yCIIOBUI CTeTeHN pa30aBieHUs] aHANM3UPYyeMOoro pactBopa IIpurorosneHue
OTIpEIeIICHUS AQHAJTM3UPYEMOr0 pacTBopa. BrimosnHeHne omnpeneneHus] KOHUIEHTpauu
KOMIIOHEHTa AQHAJTM3UPYEMOro KOMIIOHEHTa. Pacuér KOHIEHTpaluu ONpeaeIsieMoro
aHAJIM3UPYEMOTO KOMITOHEHTA.
pacTBopa BTOPBIM
MeTojtoM. Beibop
METOJJUKN
OTIpeICTICHHUSL.
Onpenenexnue
KOHIIEHTpaLuu
KOMIIOHEHTA B
MOJIETTBHOM
pacTBope
Jlaboparop | [emoncrpanuonna | [IpenogaBatens  MPOBOAUT  JEMOHCTPAllMOHHYIO — paboTy IO
Has pabota | st paboTa 1o KyJo- | KyJIOHOMETPUYECKOMY  OIpEJEeNICHHI0  KHUCIOT. PaccMaTpuBaroTcs
7 HOMeTpuH. Bbilaua | KyJJOHOMETpUUECKHE  YCTaHOBKH, pa0ouyMe H  BCIIOMOTATeNbHbBIE

JOMAIIHET O

QJICKTPOJbl, HCHIWU HWHAWKALWH. Z[anee IIPOBOJUTCA MATCMATUYCCKAA
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3aJaHHS. 00paboTKa pe3ysbTaToB oOmpeneNieHus (HampuMep, XJIOPHI -HOHOB).
MaremaTtuyeckas [enaercss BBIBOA O NPAaBHWIBHOCTH PE3yJIbTATOB ONPEAEICHUS IIyTEM
o0paboTka CpPaBHEHHS C JEUCTBUTENBHBIM 3HAa4€HHEM. 3aTe€M MPOBOAMTCS 3aluTa
pe3yIabTaTOB BTOporo stana YUPC.

OTIpECIICHHUS.

3ammTa BTOPOro

stana YUPC.

JlaGopartop | 3amura momammamx | IIpoBoguTCs 3ammTa JOMANTHUX PACUYETHBIX PabOT MO MOJSIporpaduu U

Has pabora | pacdéTHBIX paboT kynonometpun. [lomsaporpadus: ctyneHT odopmisieT ogHy W3 IBYX

8 o noJsiporpa¢uu | paboT MO MOCTOSHHOTOKOBOHM WIIM MEPEeMEHHOTOKOBOM HOJISIpOrpaduu
U KyJIOHOMETPUH. TI0 NEPCOHATIBHBIM JaHHBIM 1711 pacuéra. [1o KyJIOHOMETpUH CTyleHTaM

TaKXKe IMpeUlaraeTcst OfHa U3 IBYX paboT ¢ MEPCOHAIBHBIMU JTaHHBIMU
Ut pacuéra. 3amiura IpOBOAUTCS B TECTOBOM (JOpME C MOCIETYIOIIM
co0eceJoBaHMsI M MPOBEPKOH pacyéTHOW GOpMBI pabOTHI.

Jlaboparop | KommoxBuym 1o KommokBruym npoBoAuTCs B BHJIE TUCHMEHHOMN paOOTHI C TTOCIEAYIOIIHM

Hast paboTa | 3JEKTPOXMMUYECKU | YCTHBIM ONPOCOM. bBuieTsl comepKaT Kak TEOpeTHYEeCKHe , TaKk U

9 M MeToJaM MPaKTUYECKUE BOTIPOCHI.
aHaus3a.

Jlaboparop | Bemonnenne OcBOeHUE METOAMKHU OIpeAeNicHus TpeThuM MeTonoB. Hampuwmep,

Has paboTta | MccieaoBaHuil Mo TUTPOBaHUE  JKECTKOCTH  BOABI  METOAOM  (POTOMETPUUECKOTO

10 TPETHEMY METOLY TUTPOBAHMUS. ITepBonauanbHO oIpenenaeTcs JUIMHA BOJIHBI
aHamM3a MaKCHUMaJbHOIO IIOIVIOIICHHS, NPH KOTOpoH OyAeT NpoBOAUTHCA

TUTpOBaHUE. [IpUroTOBUTE pacTBOp TUTpaHTa — TpUiIOHA b.

Jlaboparop | Bemonnenne CranpapTuzauus pacTBopa TpwioHa b mo cranmapTHOMy pacTBOpy

Has paboTra | MccleaoBaHUI HuTpata MarHus Pacuér xoHmeHTpanuu TpmiioHa b. Beibop meromukm

11 TPETbUM METOJIOM. | ompeneneHus cosielt xéctkocTu. OrnpeneneHne KOHIEHTpaluu coJieit
Br16op metonuku KECTKOCTU B OOBEKTE aHAHN3A.

OTIpEICIICHHS.
Onpenenenue
KOHIIEHTpaIuu
KOMIIOHEHTA B
MOJICJIEHOM
pacTBope

Jlaboparop | Ouenka Pacuér MeTposIorMuyeckux XapakTEpUCTUK METOJMKH OIPENESICHUs

Hast paboTa | pe3yJabTaToB coeii sxéctkocTh. [IpoBepka nMpaBUIBHOCTH PE3YIbTATOB ONPENEIICHUS.

12 OIPEJENECHUS U 3ammTa Tpetbero dtana Y MPC. Kpyrmslii cton
3aIuTa TPETHETO
stana YUPC.

JlaGoparop | HdemoncTpaumonssl | JleMOHCTpalOHHbBIE pa0OThI IO aTOMHOM 1 MOJIEKYJIIPHOM

Has pabora | e paboTsI 110 CITEKTPOCKOTIHH.

13 ATOMHOU U 3ammra y4eOHO-HCCIIE0BATEIIbCKOM paboTHL. OO6cyxaenne
MOJIEKYJISIPHOR MOJYYEHHBIX  PE3yJlbTaToB  3a  KpymieiM  croioM.  OumeHka
CIIEKTPOCKOIIUHY. 3¢ PEKTHBHOCTH BBITIONHEHUs JabopartopHbix pabor B BHie YUPC.
Comnocrasienne [IpencraBnenne CTyneHTaMH NHCbMEHHOTO OTYETAa IO OJHOMY W3
pe3yJbTaToB METO/OB BBIIIOJIHEHHON paboThI.
aHaJm3a,

IIOJIyYE€HHBIX TPEMS
MeTOoAaMu. 3alura
YHUPC.
Jlaboparop | 3ammra noMamHux | CTyIeHT 3aluInaeT CBOW BapHaHT pacdéTHOH paboThl MO aTOMHOU

Has pabota

pacu€THbIX paboT

a0COpOLMOHHON CIEKTPOCKONIUU M IO  MOJICKYJISIPHON abcopOLMOHHON
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14 110 aTOMHOM CHEKTpOCKONMUM B HH(ppakpacHOi obxactu cnektpa (pacmmdpoBka
abcopOmun u OJTHOTO W3 ITTH CIIEKTPOB BoIokoH). CobecemoBanue
nH}ppaKpacHOH
CIEKTPOCKOIHH.
Jlaboparop | KommoxBuym 1o KommokBuym npoBoauTcs B BHJIE TUCHMEHHOM paOOTHI € TTOCIEAYIOIINM
Has paboTa | CIIEKTpaIbHBIM YCTHBIM ONpocoM. buinersl coxmepkaT Kak TeopeTHUYecKHue , Tak M
15 METOJIaM aHajn3a. | MpaKkTU4eCKHEe BOMPOCHI Kypca.
JlaGopatop | Paccmorpenue 3akmouuTeNbHOE  3aHATHE. PacmmdpoBKa  CIEKTPOB SIIePHO-
Has pabora | cnekTpoB SIMP- MarHUTHOM COEKTPOCKOIHH.
16 CHEKTPOCKOIHH IloBeieHNE HTOTOB.

3.4. Opranuszanusi CaMOCTOATEIbHOW PaObOThl 00YUaOLIUXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTeNbHass 4acTh OOpa30BaTeIbHOIO Mpoliecca,
HampaBJICHHAs HAa  Pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATIBHOMY U  JIMYHOCTHOMY
caMo0Opa3oBaHWIO, HA TMPOCKTUPOBAHWE JAJIbHEWIIEro o0pa3oBaTeIbHOTO Mapumipyra u
po(heCCHOHATILHOM Kapbephl.

CamocrosiTenbHast pabota 00yJarouuxcs Mo JUCIHUIUIMHE OPraHu30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATUH M paboT, OO0ECIEYMBAIONINX YCIICITHOE OCBOCHHE
JUACIIUILIHHEL.

AynmuTopHas caMmocTosiTeNibHAs paboTa O0yYaroIIuXcs MO JUCHUILUIMHE BBIMOJHACTCS Ha
y4eOHBIX 3aHATUSAX II0J PYKOBOJCTBOM IIpEroAaBaTelis M IO €ro 3aJaHuio. AyIAUTOpHAS
CaMOCTOsITeNIbHAS padoTa 00y4aroIIUXCs BXOIUT B OOIINH 00beM BPEMEHHU, OTBEJICHHOTO Y4EOHBIM
TUTAHOM Ha ayJAUTOPHYIO PadOTy, M periiaMeHTHPYETCS PaCCAHUEM yIeOHBIX 3aHSATHH.

BHeaynuTopHas camocTosTelbHas paboTa 00y4Jaronuxcs — INIaHUpyeMasi yueOHas, HayqHO-
UCCJICIOBATENIbCKAs, MpPaKTUYeCKas pabora oOydJaromuXCsi, BBINIOJNHSAEMAass BO BHEAYJIUTOPHOE
BpeMs [0 33aJaHHI0 ¥ TIPU METOJMYECKOM pYKOBOJCTBE IIperojaBatelisi, HO 0e3 ero
HETIOCPE/ICTBEHHOTO YYaCTHsI, paCIIFCAHUEM yUICeOHBIX 3aHSATHI HE PETIIaMCHTHPYETCH.

BueayauropHas camocTosiTenbHast paboTa 00y4aronuxcsi BKIOYaeT B ceOs:

- MOATOTOBKY K JIEKIIUSAM U TAOOPATOPHBIM 3aHSATHSM;

- M3Yy4YEeHHE CIIEIUAIBHOIN TUTEpaTypHI,

- W3Y4YeHHE pa3lelioB/TEM, HEBBHIHOCUMBIX Ha JEKIUU M JabOopaTOpHbIE 3aHSATHS
CaMOCTOSTEIBHO;

- BBITIOJTHEHUE JIOMAITHUX 3a/IaHUN B BUJIE paCUETHRIX padoT;

— HOAroToBKa k 3amure YHUPC;

- MOATOTOBKA K KOJUIOKBHYMaM;

- MOATOTOBKA K TECTUPOBAHUIO

CamocrosarenbHass paboTra 0OydaroIIMXCsl C ydacTHeM TMpernojaBarenss B (GopMme HHOM
KOHTaKTHOM paloThl MpeaycMaTpuBaeT TpPYINNOBYIO W (WIM) HUHAMBHAYAIbHYIO paboTy
00yYaromyMUCs U BKITIOYAET B ceO0sl:

- NPOBEJCHUE WHIMBHUIYaJIbHBIX W TPYNNOBBIX KOHCYJIbTalUd IO OTAEIbHBIM
TeMam/pasjiesiaM JTUCIUTIINHBI,

- MIPOBEJICHUE KOHCYIbTALUN NIEPE]] IK3aMEHOM,

- KOHCYJbTallMM 10 OpraHU3alid  CaMOCTOSITEIbHOTO  M3y4Y€HUS  OTIEJIbHBIX
pa3zienoB/TeM,  0a30BBIX  MOHATHHA  y4yeOHBIX  AMCHUUIUIMH  TPOQHUIBHOIO/POJCTBEHHOTO
OakanmaBpuata, kotopsie ¢opmupoBanu OIIK u IIK, B memsax obecredeHusi mpeeMCTBEHHOCTH
00pa3oBaHus (U CTYIEHTOB MarucTpaTyphl — B LENAX YCTPAHEHUs MTPOOEIIOB MOCie NOCTYIUICHUS
B MarucTpaTypy aOUTYypHEHTOB, OKOHYMBIINX OakanaBpuat/crenuanutet uasix YI'CH);
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HepequL pa3z[en013/TeM/ , HOJJHOCTBIO HJIM YaCTHYHO OTHECCHHBIX Ha CaMOCTOSATCIIBHOC
HN3YYCHHUC C MOCICAYIOIIUM KOHTPOJICM!

Buasbi u dpopmebl
HaumeHnoBaHue pa3nena . bop 2
KOHTPOJIbHBIX =)
/TeMblI N Q
MepOoNnpHusATHH e
OUCHUUNIUHB/MOOYNA, . =
Ne 3ananus 1Jis1 CAMOCTOSAATEILHOMH PadoThI (YYUTBHIBAIOTCH =
BBIHOCHMBIE HA @
TIPH NPOBeIEHUHN 2
CaMOCTOSITEJIbHOE >
TEeKyILIero [
H3ydeHHe = =
KOHTPOJISA)
1. OT160p ¥ OATOTOBKA CaMOCTOSTEIIEHO npopaboTtate | CobecenoBanue 3
po0 K aHAIU3Y MaTepUal U C/IeJaTh KPaTKUM KOHCIIEKT. | IO TEME.
2. Meronap! MackupoBauus, | CaMocTOATEIHLHO MPOPaAdOTAThH CobecenoBanne 3
paszneneHus u MaTepual U clieNiaTh KpaTKUd KOHCIIEKT. | 10 TeMe
KOHLICHTPUPOBAHUS

3.5. TlpuMeHeHuUe AIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX

TEXHOJIOTUH

HpI/I peaiu3anuu IIporpaMmabl y‘le6HOI>'I JAUCHUIINIMHBI BO3MOYKHO ITPUMCHCHUC 3JICKTPOHHOI'O

06y‘-IGHI/I$[ N AUCTAaHIIMOHHBIX O6pa3OBaT€JH)HI)IX TEXHOJIOTHH.

Peanmauml IIporpaMmabl yqe6H0171 JUCHUIINIMHBI C IIPUMCHCHUEM 3JICKTPOHHOI'O O6y‘{CHI/IH n
JUCTaHIIMOHHBIX O6pa3OBaT€JII)HI)IX TEXHOJIOT Uit PEriIaMCHTHUPYCTCA I[CflCTByIOHlHMH JJOKaJIbHBIMH
AKTaMU YHUBCPCUTCTA.

HpI/IMeHHI-OTCH CJ'IG,Z[}/IOH_[I/Iﬁ BapUAHT pPCaIM3alliM IIPpOIrpaMMbl C HCIIOJIb30BAHUCM 90 n

JOT

B OJICKTPOHHYIO 06pa30BaTeJ'IBHy1-O cpeay, 1o HeO6XO,I[I/IMOCTI/I, MOTYT OBITH ICPCHCCCHDI
OTACIBHBIC BU/bI y‘IC6HOI7I JACATCIIbHOCTH

HCIO0Jb30BaAHUE 00beM BKJIIOYEHHE B y4eOHbII
ucnoJibzopanue J0 u 10T ’ y
90 u 10T yac npoirecc
CMEIIaHHOE JICKIIUH 16 B COOTBETCTBHH C
o0OydeHue 11aGOpaTOpHEIE PabOTHI 48 pacnrcaHueM y4eOHBIX

3aHATHN
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4. PE3YJbTATbI OBYUEHMS 110 JUCHUIIIMHE. KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHuE MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMH COPMUPOBAHHOCTU KOMIIETEHIUH.

Yposuu Hrorosoe Ouenka B . IMoxa3arenn ypoBHs c(hOPMHUPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJIMYeCTBO NATHOAJILHOM =
KoMIeTeHmumu(-if) 0aJ10B cHcTeMe YHUBEPCATLHOH(-
., bIX) o01enpodgeccnoHaIbHO(-bIX) npogpeccuoHAIbHON(-bIX)
B 100-0an1bHOM 10 pe3yJbTaTaM . N i»
- KOMIeTeHru( KOMIIeTeHIM A KOMIIeTeHIMHU(-H)
cucTreMe TeKkyled u i)
10 pe3yJbTaTaM NMPOMeKyTOTHOM WJ1-0M1K-2.3
TeKylleH aTTrecTaluu WJI1-OTIK-2.5
MPOMeKYTOUHOU WJI-OTIK-2.6
arrecranun I/IJI-OHK-5.1
HI-OIIK-5.2
BBICOKHI OTJIMYHO/
3a4TeHO (OTJINYHO)/ OOyyaromuiics:

3a4TCHO

— UCYEPIBIBAIOIIE U JIOTHYECKH CTPOHHO
u3jaraeT y4eOHBI MaTepuan, yMeeT

CBSI3BIBATH ~ TEOPUI0  C  NPAKTUKOM,
CIpaBisieTcss C  pelleHHeM  3ajad
pogecCHOHATEHON HaNpaBJIeHHOCTH

BBICOKOTO YPOBHSI CJIO)KHOCTH, IIPaBUIIBHO
00OCHOBBIBACT MIPUHSTHIC PEIICHUS;

— ITOKa3bIBaET CIIOCOOHOCTh B IIOHMMAHUH
U IPAKTUYCCKOM HUCTIOJIb30BAHHUHU (1)1/131/11(0-
XMMHYECKMX METOJOB  aHajimM3a I
pCIICHUS] KOHKPETHBIX TEXHOJOTHYECKHX
3a/1a4;

— CIIOCOOCH IOMOJHSATH TEOPETUYECKYIO
nHpopmarmo CBEICHUAMHU n3
COBPCMCHHBIX HaYYHBIX HUCTOYHUKOB;

— croco0eH aHAJM3HPOBATH
JUTepaTypHble HMCTOYHMKH C  IIEJBI0
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BbIOOpa ONTHUMAJIBHOIO METOJa aHalu3a B
KOHKPETHOM CIIy4ae;

— JlaeT pa3BEpHYThIE, HCUCPIBIBAIOILUE,
po¢eCCUOHATBHO IT'PaMOTHBIE OTBETHI Ha
BONPOCHI, B TOM YHUCIIE, JONOJIHUTEIbHBIE.

TOBBIIIIEHHBIN XOpOoT1IIo/ - OO0yuaromuiics:
3a4TeHO (X0poIo)/ — JIOCTATOYHO MOAPOOHO, IPAMOTHO U TI0
3a4TEHO CYLIECTBY u3naraer U3yUCHHBIIH

MaTepuai, NPUBOIUT W PpACKphIBAaeT B
TE3UCHON (hOpME OCHOBHBIE TTOHATHS;

— cmoco0eH TIPOBECTH aHANU3  psda
(PUBUKO-XUMHUYECKUX METOJIOB aHaliu3a C
LIEJIbI0 BEIOOPA ONITUMAIIBHOTO PEIICHHS :
— JONyCKaeT eOUHWUYHBIE HErpyOble

OIINOKH,
— JIOCTATOYHO XOPOILIO OPUCHTHPYETCS B
y4eOHOM u poeCCHOHATLHOM
JUTEepaType;
— oTBer oTpaxkaer 3HAHHE
TEOPETUYECKOTO u MPaKTHYECKOTO
Marepuaia, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEM.
0a30BbIi YAOBIETBOPUTEIHHO/ - OOyyatowmuiics:
3a4TEHO — JIeMOHCTPHpYET TEOpEeTHYECKHe
(ynoBieTBopHUTENbHO)/ 3HAHHS OCHOBHOTO y4YeOHOro MaTepualia
32UTEHO JUCIUIUIMHEL B 00beMe, HEOOXOINMOM

i nanpHermero ocsoenus OITOIT;

— C HETOYHOCTSMH H3JIaraeT MPHUHATYIO
KJIaCCU(PUKALIUIO (PU3UKO-XUMHUECKUX
METOJIOB aHAJIH34;

C 3aTpyIHEHHSMH ONMCHIBaeT 0O0IacTh
MPAKTUYECKOTO TNPUMEHEHUS Pa3IHIHBIX
METO/IOB aHAJU3a.

— JEMOHCTpUpYET (parmeHTapHBIE
3HaHUsSI OCHOBHOM y4eOHOH JHTepaTypsl
10 AMCIMILIMHE;
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— OTBET OTpaXkaeT 3HaHHUSA Ha 0a30BOM
YPOBHE TEOPETHUECKOTO M MPAKTHIECKOTO
MaTepuana B o0beMe, HEOOXOIAUMOM IS
JalbHEedIell yueObl M IpencTosAleH
paboThI IO TPOPHITE0 00YUESHHSI.

HU3KUHI

HEC 3a4TCHO

HEYyIOBIETBOPUTENBHO/ | Obyuarouuiics:

JIEMOHCTPUPYET (PparMeHTapHble 3HaHUS TEOPETHUECKOTO U MPAaKTUYECKOr0 MaTepHal, JOMycKaeT
rpyOBIe OIMMOKH MPH €r0 M3JI0KEHUH Ha 3aHATHAX U B XOJ€ IPOMEXYTOTHOU aTTECTAIIHH;

—  HUCHBITBIBAaET CEphE3HBIC 3aTPYAHEHUS B IPUMEHEHUH TEOPETHUYECKUX MOJIOXKEHUN NIPU peLIeHUN
MPaKTUIECKUX 3219 IPO(EeCCHOHATBHON HAIPABICHHOCTH CTAHAAPTHOTO YPOBHSI CIIOKHOCTH, HE
BJIaJeeT HeOOXOAUMBIMHE IJIS STOTO HaBBIKAMH U IIPUEMAMIT;

—  He CIOoCcO0eH NPpOoaHaIU3UPOBaTh CBSA3U U 3aKOHOMEPHOCTH, CYLIECTBYIOIINE MEXy CBOHCTBAMHU
AHAM3UPYEMBIX BEIIECTB M METOAaMH UX aHAJIH3a;

—  BBHINOJHACT 33aHus 11a0iioHa, 6e3 MPOsABICHHU TBOPUECKON MHUIIUATHUBEI

B 00beMe, HEOOXOIUMOM JIJIs AaJIbHEHINEH yaeObl.

5.

OILIEHOYHBIE CPEJACTBA JJI51 TEKYIIETO KOHTPO.JIS1 YCIIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

ITpu npoBeeHUH KOHTPOJIS CaMOCTOSITEIbHON pabOThl 00yYarOIUXCsl, TEKYIEro KOHTPOJIS U MIPOMEKYTOUYHOM aTTecTalluu 1Mo yueOHOM AUCIUIITUHE
«IlonumepHble MaTepuanbl s TNPOU3BOJACTBA YMAKOBKM M MNOMUTrpadUyecKod NPOAYKIMH» NPOBEPSIETCS ypPOBEHb CPOPMHUPOBAHHOCTU Y
o0yyaroImuxcs KOMIETEHINH 1 3aIUIaHUPOBaHHBIX PE3yJIbTaTOB 00yUYEHHs [0 JUCHUIUIMHE, YKa3aHHBIX B pa3jiesie 2 HacTOAIeH MporpaMMsl.

5.1.  ®opmbl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH, PUMEPHI TUMIOBBIX 33 IAHUN:
Ne DopMBI TEKYIIEro KOHTPOJIs IIpuMepsbl TUNIOBBIX 3aJaHUI

1. BxoaHoe TectupoBaHue Lenb TecTupoBaHMe-ONpeICICHUE YPOBHsI MOJITOTOBKM M 0a3bl 3HAHWM, MOJIYYEHHOH B MpeAbLIylIeM

YpOBHE 00pa30BaHUs
[IprMepsl TECTOBBIX BOIPOCOB

1. IlepeunciauTe THNBI AHAJIMTHYECKHUX PEAKIMIA.
2. UTo JIeXKUT B OCHOBE METOJ0B KHCJIOTHO — OCHOBHOTO TUTPOBAHMUSI?
3. Uto Takoe MIKAJIa KHCJIOTHOCTH PACTBOPUTEJIS?
4. Kakue croco0bI TATPOBAHMS MCIOJB3YIOTCS B THATPHMETPHYECKHX METOAAX aHaJIM3a?
5. YUTo JIeXKUT B OCHOBE METOJ0B OKHCJIUTEIHLHO- BOCCTAHOBUTEIHLHOTO TUTPOBAHMS ?

2. TecT 1o 3amKTe AOMAIIHUX PACYETHBIX IIpumep TectoBoro 3a1aHUs

—  OTBET OTPAXKACT OTCYTCTBUEC 3HAHUK HA 0a30BOM YPOBHE TCOPECTUYICCKOI'O U MPAKTUICCKOTO MaTepHrajia
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Ne it

DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

paboT 1o noisporpadun u
KYJIOHOMETPHH

1. B monsporpadun GOHOBBIN 3IEKTPOITUT MPHUOABIISIOT B PACTBOP C IIENBIO:

- YMEHBUIEHWs] TOKa 3apsyKEeHUs JBOWHOTO JIIEKTPUUECKOTO CJIOS U TPENOTBpPALIEHHS DSJIEKTPOIH3a
OTIPEAEAEMOr0 COETUHEHHUS;

- IPEJOTBPALICHUS JIEKTPOIN3a ONIPEAEIIEMOr0 COCAMHEHNUS ¥ YMEHBIICHHUS COPOTUBIICHUS pacTBOPA;

- YMEHBIIEHHUS CONPOTHBICHHUA PAcCTBOpPa M HWCKIIOUEHHS MHUIPALUM HOHOB  ONPENEeIsIeMOro
COTIPOTHUBJICHHUS;

- UCKJIFOUYEHHsI MUTPALlU MOHOB OIPENENsIeMOr0 COEIUHEHUSI U YMEHBIIECHUs TOKA 3apsDKEHHsI JBOWHOIO
3NEKTPUIECKOTO CIIOSI.

2. Kakomy meTtosy aHanm3a cooTBeTcTByIOT yenosus: | = f(E); E — Beqnumnna nepemennas; lq = f(C) —

3. Uto sBIIsIeTCS Ka4eCTBEHHOM XapaKTEPUCTUKON Ha MOJISIpOrpaMMe aKTHBHOTO BellecTBa?

4. ®usnyeckuil cMmbic uyucna Dapaness 3aKIr0YacTCs B TOM, YTO €CIM 4epe3 pacTBop mpouaér (:%))
KYJIOHOB 3JIEKTPUYECTBA , TO HA JIEKTPO/IE!

- BBIJICTIUTCS | T BEllleCTBa;

- BBIIENUTCS | MOJIb SKBUBAJICHTA BELIECTBA,

- yepe3 eUHHILY TIOBEPXHOCTH B €IMHUILY BPEMEHH MPOMAET TOK, paBHEIH 1 A;

- 3aKOHYHUTCS IEKTPOXUMHUUECKAsT PEAKIIHSL.

5. Ilpu omnpegeneHuH BOABI METOAOM KYJIOHOMETPUYECKOrO TUTpoBaHHM ¢ uHAukKaumed KTT
MOTEHIIMOMETPUIECKUM METOIOM C ABYMS HOJISAPU3YEMBIMH 3JIEKTPOAAMH B LIETIM MHIUKALMU UCTIONB3YIOT
3JEKTPO/IBI:

- IUTATUHOBBIN U XJIOpCEPEOPSIHBIIA;

- XJIopcepeOpsHBIN U cepeOpsIHbII;

- IJIATHHOBBINA U CepeOPSHBIN;

- JIBa TUIATHHOBBIX.

TecT-n10nyCcK K KOJUIOKBUYMY TIO
ANEKTPOXUMHUYECKHM METOJ[aM aHAIH3a

IIpumep TecToBOrO 331aHUS
1. HazoBuTe MeTo/ aHaM3a, OCHOBAHHBIH Ha M3MEpEeHHH TU(PPY3HOHHOTO TOKA B IIPOIECCE TUTPOBAHUS -;
2. Kakomy meToy aHajm3a cooTBeTcTBYyOT yenousi: | = 0; E =f©); E = f(V)?
- moJsiporpadus;
- HOTEHIIMOMeTpHUYecKoe TuTpoBanue npu | = 0;
- NOHOMETPUS;
- aMIIEpOMETPUIECKOE TUTPOBAHHE ;
- noteHuuometpus npu | # 0.
3. Ha 4ém ocHOBaH MeTO[] MOTEHIIHOMETPHYECKOTO TUTPOBAHUS?
- Ha M3MEPEHUH MMOTEHIIMAJa DIIEKTPOJIa CPABHEHUSI B TIPOIIECCE TUTPOBAHMUS,
- HA M3MEPEHUH BEIWYHMHBI JIEKTPOIIPOBOTHOCTH;
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Ne it

DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

- Ha U3MEPEHNN NIOTEHIMAIa MHIUKAaTOPHOTO JIEKTPOJa B IPOLIECCE THTPOBAHUS;

- Ha U3MEPEHUHY BEJIMYUHBI TOKA B [TPOLIECCE TUTPOBAHHUSL.

- Ha U3MEPEHUHU ITIOTEHIANIA HHIUKATOPHOIO 3JEKTPOA.

4. Kakye peakiuy MOKHO HUCIOJIBb30BaTh [P aMIIEPOMETPUYECKOM TUTPOBAHUM?

- peakuu OKHCICHHUA-BOCCTAHOBIICHUS;

- PEaKIMHU OCAKACHUS U KOMIUIEKCOOOpa30BaHus;

- peakuy KUCIOTHO-OCHOBHOTO B3aUMOJCHCTBHS;

- BCE THUIIBI PEAKLHI, IIPX YCIOBUH, YTO OJWH U3 KOMIIOHEHTOB PEAKIIHU DJIEKTPOAKTUBEH.
5. A5 ycTaHOBJIEHUS! KOHEYHOM TOUYKH TUTPOBAHUS B KYJIOHOMETPUH UCITIONIB3YIOT METOABIO
- TOJIbKO MOTEHIIMOMETPUIECKUH 1 (POTOMETPUIECKHUH;

- TOJIEKO (DOTOMETPUIECKHIA U aMIIEPOMETPHIECKUH;

- TOJIBKO aMIIEPOMETPUYECKUI U BU3yaJIbHBIN;

- BU3YaJIbHBIH, TOTEHIIMOMETPUUECKUH, HOTOMETPUIESCKUN B aMIIEPOMETPHUCCKHI.

Buners! k komnoksuyMy no 9XMA

[Tpumeps! OMIIETOB K KOJUTOKBUYMY

buer 1

1. TeopeTrueckre OCHOBBI OJISAPOTrpaPUIESCKOro MeTona aHamu3a. OCHOBHBIC YCIIOBHS
MOJIAPOrpahuIeCcKOro ONpeACACHHMSL.

2. Cxema YCTaHOBKM MJi1 TNOTEHUUOCTATUYECKOM KyJOHOMETpUH. OCHOBHBIE €€ 3JIEMEHTBl U HX
Ha3HAYCHHUE.

3. Buapl KpHBBIX IOTEHIIMOMETPUYECKOr0 THUTpOBaHUsA. CrocoObl HaXOXKICHHS KOHEYHON TOUYKH
TUTpOBaHUS. Pacu€r KOHIeHTpaly OnpeaensieMOro COSTUHEHHUS.

buner 2

1. pH-MeTpus. DIeKTpOXUMUYECKAS 1IEeTIh U3MEPEeHUS. TUTTBI HHIUKATOPHBIX 3JIEKTPOJIOB.

2. CxeMa yCTaHOBKH B ITOCTOSTHHOTOKOBOH TOJIsiporpaduu, €€ OCHOBHBIC SJIECMEHTBI M MX Ha3HAYCHUE.

3. [IpumMeps! onpeneneHns BEIMIECTB METOIOM KyJioHOMeTpur. OCHOBHBIE YCIIOBHS U ATAITBI POBEICHUS
aHanu3a.

Buner 3

1. TeopeTnueckue OCHOBEI KYJIOHOMETPHUIECKOTO MeTo/1a aHam3a. OCHOBHBIE YCIIOBHSI ONIPE/IEIICHUSI.

2. DIEKTPOXUMHYECKHUE MEIHU TPU padoTe ¢ MEMOPaHHBIMU JIEKTPOAaMu. THITbI MEMOpPaHHBIX
3JIEKTPOJIOB, IX OCHOBHBIE XapaKTEPUCTHKH.

3. OcHOBHEBIE (DaKTOPBI, OIPEIEIISIONIUE YCIOBUS MOISIPOTPaPUIECKOTO ONPEIeIICHHUS BEIIECTB.

buner 4
1. OCHOBHBIE THIIBI MJIEKTPOIOB B IIOTEHIIMOMETPUISCKUX METOIaX aHanu3a npu | = 0, ux Ha3HaUYCHHE.
2. CxeMa yCTaHOBKH B B IEPEMEHHOTOKOBOH HOJIsIporpadhuu, OCHOBHBIC €€ 3JIEMEHThI M X Ha3HAYCHUE.
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Ne it

DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

3. [IpemnoxuTe SIEKTPOXUMHUICCKIE METOIBI IJIsT OTIPEICIICHHSI COACPKAaHNsI HOHOB METAJIJIOB B PaCTBOPE.
YKaxxute OCHOBHBIC YCIOBHUS U TIOCIEOBATEILHOCTD ONPEACIICHUS JUIsl OJHOTO U3 HUX.

buner 5.

1. @axTOpHI, ONIpeNeNsIoINe YCIOBHS ONpeAeTeHHs (IEKTPObI, PACTBOPUTEINH, (JOHOBBIN IIIEKTPOIHT) B
MeTtoze nmonsaporpadun. Birsane MaTepuaia 31eKTpoAa U MPUPOILI PACTBOPUTENS Ha THAIMTa30H pabodImx
MOTEHIINAJIOB.

2. CxeMa yCTaHOBKH B METOJIE aMIIEPOMETPHUYECKOTO TUTPOBaHMsI. OCHOBHEIE YCIIOBUS IPOBEICHUS
aHanm3a. Pacuér kommdecTBa onpeaensseMoro BeecTra.

3. [IpuMenenne MeTo1a MPsIMOi MOTEHITMOMETpHUH. [loce0BaTeNbHOCTh BRIMIOTHCHHS aHATN3A.

Tect 1o 3amyTe JOMAIIHUAX PACYETHBIX
paboT 1o aToMHO abCOPOIMOHHOM
CIEKTPOCKOIUHU U MHPPAKPACHOM
CIIEKTPOCKOIIHUH.

IIpumepsl TECTOBOTO 3aAaHUA

1. Ha u3buparenbHOM HOTJIONIEHUN aTOMaMH BEIIECTBA JICKTPOMAarHUTHOTO M3ITyYeHUsI OCHOBAH METOJ] —
2. 9TO ABJSETCS HICTOYHUKOM M3ITyYEHHUSI B METOJIE aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIHH ---7.

3. K MeTogaM aTOMHOM CLIEKTPOCKOIHMH OTHOCSITCSL:

- UK-cniektpockomnusi, miiaMeHHast OTOMETpHs], aTOMHast aOCOpOLIMOHHAS CIIEKTPOCKOTIHS,

- TamMeHHas (OTOMETpusi, aTOMHas aOCOpPOIMOHHAs CIEKTPOCKOMUS, SMHUCCHOHHBIA CIIEKTPaIbHBINA
aHaJIN3;

- aTOMHast abCOpOLMOHHAs CIIEKTPOCKONUs, YD — CIIEKTPOCKOIINS, SMUCCUOHHBIN CIIEKTPAIbHBINA aHaJIN3;

- YMHCCHOHHBIN CTIEKTPaIbHBINA aHaH3, TUIaMeHHast poTomeTpust, YD — cieKTpocKomnusl.

4. OCHOBHOH 3aKOH CBETOTIOTIIOIIEHHUS CTIPABEIIUB TOIBKO IS CBeTa.
5. JIns KadecTBEHHOTO ONpeAeNieHHs] U UACHTU()UKAINN OPTaHUYECKUX COCTUHEHHUN HCIIONB3YIOT METOJ
CIIEKTPOCKOTIHH.

TecT-gomyck k koyuoksuymy nmo CMA

IIpumep TecToBOrO 3aHaHus

1. Kaxoii ncTouHuK U3TydyeHus ucnosiab3yercs B Meronax SIMP — cniekrpockonun?
2. Ha yém ocHOBaH MeTO]1 MOJIEKYJISIpHONH aOCOPOIIMOHHOM CTIEKTPOCKOHN?

- Ha oMuccuH YD U BUAMMOTO U3JIy4YEHNS,

- Ha MOIVIOLEHUU BEIECTBOM PAaJIUOBOJIH;

- Ha MOTJIOUIEHUH MOJIEKYJIaMH BEIleCTBA CIEM(PUIECKOT0 N3ITyUEHUSs;

- Ha MOIVIOLIEHUH BELIECTBOM PEHTTEHOBCKOI'O U3J1yYEHUs;

- Ha MOTJIOUIEHUH aTOMaMHM BEILECTBA CeUU(PHUUECKOro U3TyUSHHUsI.
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Ne it

DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

3. Kakue mpoueccsl IPOUCXOAAT B aHAIM3UPYEMOM BEUIECTBE IPH IOIVIOIIEHUU BUIAMMOIO
H3JIy4YCHUS:

- U3MEHEHHE YHEPTEeTUYECKOTO COCTOSIHUSA SIIEP;

- U3MEHEHHUsI B DHEPIreTUYECKOM COCTOSSHUM BHYTPEHHUX JJIEKTPOHOB;

- U3MEHEHMSI B DQHEPI€TUYECKOM COCTOSIHUY BHEIIHUX BAJICHTHBIX 3JIEKTPOHOB;

- I3MEHEHHSI B SHEPTUU KOJICOaHUs M BPAILIEHUS] MOJICKYJI;

- U3MEHEHMSI B DQHEPI€TUYECKOM COCTOSIHUU CIIMHOB SIIEP.

4. U3 kakoro marepuaia u3roTaBjiuBaroT npusmsl U KtoBeTsl B K cniekrpoMerpax:
- CTEKJIO;

- IUIABJICHBIE TAJIOTEHU/IBI IIEJIOYHBIX METAIIJIOB;

- KBapllL.

bunets! k komokBuyMy 1o CMA:
cobeceoBaHue B YCTHOH popme

buner 1

1. CpaBHuTenbHas xapakrepuctuka MetogoB UK- u AMP-criekTpockonuu B LENSX UX UCHOJIb30BAHMS IS
KaueCTBEHHOTO M KOJMYECTBEHHOTO aHAITN3A.
2. CxemMa aTOMHO-a0copOIMOHHOTO criekTpodoTomMeTpa. OCHOBHBIC Y3JIbI U X Ha3HAYCHUE.
3. TeopeTuueckue OCHOBBI METOA MOJICKYJISIPHOW CIIEKTPOCKOIMU B BUAMMOW 00JaCTH CIIeKTpa. Y CIIOBHS
BBITIOJTHEHHS KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHAaJIH3a.

buner 2

1. ComocTaBieHne METOJIOB IMHUCCHOHHON M aTOMHO-20COPOLIMOHHON — CIIEKTPOCKOIUH C TOYKH 3PEHHUS
WX WCITOJIb30BaHUS JIJISl KAYECTBEHHOTO0 M KOJMYECTBEHHOTO aHAJIH3A.
2. Cxema yCTaHOBKH IS Ta30BOi xpomaTorpaduu. OCHOBHBIE Y3IIbl ¥ UX Ha3HAYCHUE.

3. Meron UK-cnekTpockonuu. KauecTBEHHBIN 1 KOTMYECTBEHHBINA aHaIHN3. JJOCTOMHCTBA U OTpaHUICHUS
MeTO/1a.
buner 3

1. XapakTepucTHKa pa3INYHbIX 00JIaCTeH AMEKTPOMAarHUTHOTO CIIEKTPa U UX UCIIOJIB30BaHHUE B LIETSX
aHa/IM3a.
2. CxeMa XUIKOCTHOTO XpoMmaTorpada. OCHOBHBIE Y3ITIbl M UX HA3HAUYCHHE.
3. KonuecTBeHHBIE METO/IBI aHAIN3A B TNIAMEHHON Xpomartorpaduu (MeTo TpafynpOBOYHOTO rpaduka,
METO/]T OTPaHWYHMBAIOIINX PACTBOPOB). Y CIIOBHUS U MOPAIOK IPOBENECHUS aHATN3A.
buner 4
1. Teopetrnyeckre OCHOBBI METO1a aTOMHO-a0COPOLIMOHHON CTIEKTPOCKONUH. CHEKTPBI SMUCCHH
HMCTOYHHMKA M3IYYCHUS U TOTIIONMEeH s o0pasna. Mcrnonp30Banue MeTo/1a B aHATUTHYECKUX TIETSX.
2. Cxembl IpuOOPOB B METOJIaX MOJIEKYJIIPHOH a0CcOpOIMOHHOM criekTpockonuu. OCHOBHBIC Y3JIbl, UX
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Ne it

DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

XapaKTEPHUCTHKA ¥ Ha3HAUCHHE.

3. Haznauenue meTon0B Xpomarorpaduu. Cesizb XpoMaTorpaduu ¢ IpyruMu METOJIaMK aHaJIH3a.

buner 5

1. OcHOBHBIE 3aKOHBI CBETOIIOTIIONIEHHS B METOIaX MOJIEKYIAPHON CIIEKTPOCKOIINH. Y CIIOBUS X
BBIIIOJTHUMOCTH.

2. Cxema Y®-cniekrpomerpa. OCHOBHBIC y3JIbl, X XapaKTEPUCTHKA U HA3HAYCHUE.

3. Meroj aToMHO-a0cOpOIIMOHHOM crieKTpockonuu. OCHOBHBIE YCIIOBHUS M TIOPSIIOK MMPOBEICHUS aHAITN3A.
[IpakTHdeckoe MprIMEHEHHE METOA.

Jomamnsis pacu€rHas padbota 1o
noJsiporpadun

BapuanTs! pabot

1. OnpenencHre KOHIIGHTPALMU HMOHOB IIMHKA B CTOYHBIX BOJAX IPOM3BOJCTBA BUCKO3HOTO BOJIOKHA..
OmnpenenuTh KOHIICHTPAIINIO HOHOB IIMHKA B CTOYHBIX BOJIaX METOJIOM MEPEMEHHOTOKOBOM Mosiporpadun
Y OLICHHUTH CIYYalHYIO0 COCTABISIONIYIO MMOTPENIHOCTH PE3yIbTATOB OMPEICIICHHSI.

2. OmpeneneHue KOHIEHTpalyu (opmanpaeruaa B BOAaX IPOM3BOJICTBA XMMUYCCKHUX BOJIOKOH H
OTJCNIOYHOTO MPOM3BOACTBA. OmNpenenuTh cojepikanue (HOpMabIeTHia METOJOM MOCTOSHHOTOKOBOU
noJiIporpadyy U OLCHUTD CIIYYalHYI0 COCTABIISIONIYIO IIOIPEIIHOCTH PE3Y/IbTATOB OIPEICICHHUS.

Jomamnsis pacu€rHas padota 1o
KyJIOHOMETPUHU

BapuanTs! pabot

1. Onpenenenue npuMeceil KUCIOT B TEXHOJIOTUIECKUX pacTBopax U BoAax. OnpenenuTs NPUMEcH KHUCIOT
B TEXHOJIOTHYECKUX pacTBOpax M BOAAX METOAOM KyJOHOMETPUYECKOr0 TUTPOBAHUS U OLICHUTH
CIIy4aiiHyI0 COCTaBIISIOLIYIO IIOTPEIIHOCTH PE3YIbTAaTOB ONpPEAEIICHUSI.

2. OmpeneneHne BOABI B HEBOAHBIX PAcTBOpax IMPOU3BOACTBA CHHTETHYECKMX BOJOKOH. OmpeaenuTsb
collep)kaHue BOABI B HEBOAHBIX pacTtBopuTensix (IAM®DA, JIMAA) MeToqOoM KyJIOHOMETPHYECKOTO
TUTPOBAHU C UCIOJIB30BAaHUEM peakThBa Duiepa U OLEHUTH CIyYallHYI0 COCTABIISIONIYIO OTPEIIHOCTH
pE3yIbTATOB ONPEACIICHHUS.

10

Jomamrnsist pacuérHas paboTa 1o
aTOMHO-a0COpPOIIMOHHOMY METOJTY
aHanm3a

OmpeneneHre WOHOB METAUIOB B CTOYHBIX M TEXHOJOTHYECKHUX BOJAX IIPOU3BOJICTBA XHMHUYECKHUX
BOJIOKOH M OTJIEJIOYHOTO Mpou3BojcTBa. OmnpenenuTts coiepkaHue oxHoro u3 uonoB (Zn, Cu, Fe)
[Ipennoxute METOABI ONpeNeleHNus U MPUBEANTE MIPUMEP YCIOBHI M ITOCIICOBATEIHFHOCTH BBITOIHEHUS
aHajmM3a JJIs OJHOTO M3 METOJIOB.

11

Homamnss padora mo MK-
CIEKTPOCKOIIHH.

Unentuduxanms Bosnokon metogom MK-cmekrpockormu. [IpoBectn waeHTH(QHUKAIMIO OJXHOTO W3 MSATH
BOJIOKOH 110 ero MK-cniekTpy.
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5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaunmeHoBaHHe
OLIEGHOYHOI'0 IIkaabl oieHUBaHUSA
cpeacrsa

Kpurepun oneHuBaHusA
(KOHTPOJILHO-

OLICHOYHOI 0
MepOonpHUATHS)

100-0aj1bHAR IIaTuéanaLHas
cucreMa cucTeMa

IIpencrasnenue oTuéra 5
o YUPC u ero OOyyvaromuiica, B Ipolecce INpeiacTaBleHHs — oTy€ra mo 3akoHdeHHod YUPC,

3aIuTa. MPOJEMOHCTPHPOBAII TITyOOKOE OHMMaHKE TIOCTABICHHON Mepe]l HUM 331a4H, PACKPBLT
ee CyLIHOCTb, 00OCHOBAJ BBHIOOp METOJa U METOAMKU OIpe/esIeHHs, OCHOBAHHOI Ha
MPOBEIEHHBIX IpeABaAPUTEIILHBIX HCCIIEI0BaHUAX. [Ipencrasienne  pabOTHI
COIPOBOJK/IACTCSl WIUTIOCTPAIMOHHBIM MaTepHaioM B Bujae Tabmui W rpadukos.
[TosmydeHHbIe pe3yabTaThl MPONLTH 00PabOTKY METOIaMU MaTeMaTHYECKON CTaTUCTHKH,
OIICHCHA X CXOAUMOCTBb U NIPAaBHUJIBbHOCTD, CACIAHbI COOTBETCTBYIOIINEC BEIBOJBI. Pa60Ta
opopmirena B coorBercTBuH ¢ TpeboBanusmMu ['OCT mo odopmieHHo HaydHO-
TEXHHUYECKOM JOKyMEHTAIINH. [Tpu U3JI0KEHUH Mmarepuana CTYIICHT
MPOIEMOHCTPUPOBAJl TPAMOTHOE BIa/ICHHE TEPMHUHOJIOTHUEH, OTBETHl HA BCE BOMIPOCHI
6BIJ'II/I YCTKUMHU, NIPABUJIbHLIMU, JJAKOHWUYHBIMH U KOHKPCTHBIMMU.

OOyuvaromuiicsi, B TpoOIEcCe TPEACTaBICHHUS otyéta mo 3akoHuyeHHOl YMUPC, 4
MPOJIEMOHCTPUPOBAJ  3HAHWE  TIOCTABICHHOW Tepex HHUM  33jJa4d,  OJHAKO
MPEJICTaBICHHBIH TpaduuecKuii MaTepuall HE B TOJHOH Mepe OTpa)kaeT COJEepKaHHUE
paboTh, TpPHUBENEHHBIE WUIIOCTPAIMOHHBIE MaTepualbl HE BO BCEX CIydasx
MOJIIEPKUBAIA TEKCTOBBIA KOHTEHT. [Ipm HM3II0)keHWM MaTepuana CTyJIEHT HE BCETaa
KOPPEKTHO YMOTPeOJIseT TEPMHUHOJIOTHIO, OTBEYAsl Ha BCE BOIPOCHI, CTYICHT HE BCerjia
4ETKO (DOPMYJIUPYET CBOIO MBICIIb.

OOyuatomuiicss cnabo OpHEHTHPYETCS B Marepuaje, B pPacCy)KACHHAX He 3
JEMOHCTPHPYET JIOTUKY OTBETa, IUIOXO BIAJEeT TEPMHUHOJIOTHEH JWCIMIUIMHBL, HE
MOXET PAacCKpbITh CyTh IIOCTaBICHHOW 3amaun. Pabora  odopmieHa HeOpekHO,
WUTIOCTPALMU HE OTPaXKaJIl TEKCTOBBIA KOHTEHT OTUYETA.

OOyuJaromuiics He BBITIOIHIIT 38 TaHHS 2

TecTnl 3a BBIMOJTHEHUE KaXKIOTO TECTOBOTO 3aJaHUS HCIBITYEMOMY BBICTABJISIFOTCSI OIICHKU B 5 85% -




26

HaumeHoBaHue
OII€HOYHOT 0 IIkanabl OEHNBAHUS
(Kggif)f;i?{o- Kpurepun oneHuBaHus
100-6anabpHast [aTudanabHas
OLCHOMHOTO CUCTEeMa CUCTEeMa
MepOonpHUATHS)
3aBUCUMOCTH OT IPOIEHTA MPABUIBHBIX OTBETOB: 100%
«2» - paBHO wiu Meree 40% 4 65% -
«3» - 41% - 64% 84%
«4» - 65% - 84%
«5» - 85% - 100%
3 41% -
64%
2 40% u
MeHee
40%
VYcrHasa quckyccust OOyyJaromuiicsi akTHBHO yYacTBYeT B IMCKYCCHH IO 3aJaHHON Teme. B xoze 5
KOMMEHTApHUEB ¥ OTBETOB Ha BOIIPOCHI OIIMPACTCS HA 3HAHUS JISKIIMOHHOTO MaTepuasia u
3HAHUS U3 JOMOIHUTEIHHBIX HCTOYHUKOB. | PAMOTHO HCITONB3YET JEKCUKY U
TEPMHUHOJIOTHIO JUCIHUILINHEL. Y O€IUTEIBHO OTCTANBAET CBOKO TOUKY 3PEHUS.
[TposiBisieT MOTHBAIIMIO M 3aMHTEPECOBAHHOCTH K padoTe.
OOyyaroIuiicsl y4acTBYeT B IUCKYCCHU 110 33JJaHHOM TeMe, HO B X0ZI¢ KOMMEHTapHEB U 4
OTBETOB Ha BOIPOCHI OMUPAETCS B OOJNBIIEH CTENeHH HAa OCTATOYHbBIE 3HAHUS U
COOCTBEHHYIO MHTYHUIHIO. Mcrionb3yeT mpodhecCHOHANBHYIO JIEKCUKY U
TEPMHUHOJIOTHIO, HO JIOITYCKACT HETOYHOCTH B (DOPMYJIMPOBKaX.
OOyuaromuiicst €nad0 OPUEHTUPOBAJICS B MaTepuaine, B PpacCyXACHHUAX He 3
JEMOHCTPHUPOBAJ JIOTHKY OTBETAa, IUIOXO BIJAJEN MPo(ecCHOHAThHONW TEPMUHOIOTHUEH,
HE PaCKpbIBA€T CYTh B OTBETaX M KOMMEHTAPUSIX.
OOyyaromuiicsi He y4acTBYET B AUCKYCCUU M YKJIIOHSETCS OT OTBETOB Ha BOITPOCHL. 2
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5.3 IIpomexxyTouHas aTTeCTaIlUs:

DopMa NIPOMeEKYTOTHOM

Tumnosbie KOHTPOJBbHBIC 3a/JTAHUA U HHbI€ MAaTEePHUAJIbI

arTrecTanuu JIJIsl IPOBEICEHNS] MPOMEKYTOYHOM ATTECTAINN:
DK3aMeH: buner 1
B  mmcemennoit  dopme 1o | 1. Tect
oweTam, BKJTFOYAIOIIM 4 | 2. AToMHO-aOCOpPOITMOHHAS CIIEKTPOCKOIUS; TCOPETUYECCKHE OCHOBBI, CICKTPHl HMCTOYHWUKA W3IYYCHHS W TOTJIOIICHUS
BOIpoOCa o0pa3iia; KOJTUYCSCTBSHHBIN aHaIN3; JOCTOWHCTBA M OTPAHUYCHHS METO/1a; 00JIACTH MPUMCHCHUSL.

3. Cxema yCTaHOBKM B METO/E KyJOHOMETPHH IPHU MOCTOSHHOW CUIIE TOKA; PacyéT KOJUYECTBA DJIEKTPHUECTBA M MAacChl
OIPEAETIAEMOrO COETUHEHHS.

4. OnpeneneHrue OpPraHMYECKHX COCIWHEHWH B TEXHOJIOTMYECKUX PACTBOpaxX M CTOYHBIX Bojax. Ilpeanokute MeTombl
OINpEeAENCHNs] U MIPUBEIUTE NIPUMEP YCIOBHH M MOCIEI0BATEIbHOCTH BBIOJHEHNS aHAIN3a IJIS OJHOTO U3 MPENI0KEHHBIX
METOJIOB.

Buner 2

1. Tect

2. MeTop mepeMeHHOTOKOBOM MOoJsIporpaduu; MoasporpaMma, KadeCTBEeHHBIH U KOTMIECTBEHHBIA aHAIIN3.

3. CxeMa XUIAKOCTHOTO XpoMaTorpada; XxpoMaTorpamMma; KaueCTBEHHBIN M KOTMUECTBEHHBIN aHAIIN3.

4. KauecTBeHHBIN aHAU3 OPraHUYeCKUX coelnHeHuH. [IpennokuTe MEeToIbl ONpeeNIeHNs] U IPUBEIUTE IPUMEpP YCIOBUHA U
MTOCJIE0BATEILHOCTH BBIMOJIHEHUS aHATIN3a JIs1 OJTHOTO U3 METOOB.

buner 3

1. Tect

2. Meron moTeHHMOMETpUYecKOro TUTpoBaHus npu | = 0; OCHOBHBIE THIBI 3JEKTPOJOB M HX HCIIOJIb30BAHUE IIPH
TUTPOBAHUM; JOCTOMHCTBA U OTPAaHUUYCHHS METO/1a; 00JIaCTH IPUMEHEHHS.

3. CxeMBbI YCTaHOBOK B METOJIaX MOJIEKYJISIPHON aOCOPOIMOHHON CIIEKTPOCKOINHH; U300paKeHNE CIIEKTPOB; KAYeCTBEHHBIH U
KOJIMYECTBEHHBIN aHAJIM3.

4. OnpeneseHne HOHOB METAJUIOB B TEXHOJOIMYECKHX PAacTBOPax M CTOYHBIX Bojax. llpemnoxure MeTonpl onpeaeaeHus 1
MIPUBEINTE MPUMEP YCIOBHUH U IOCIIE0BATEIHLHOCTH BBITIOTHEHHSI aHAIN3a JUIsI OTHOTO U3 METOJIOB.

buner 4

1. Tect

2. Metop ra3oBoii xpomaTorpaguu; OCHOBbI METOAA; JOCTOMHCTBA U OTPAaHUYEHHSI METOJI0B; 00JIaCTh IPUMEHEHUSI.

3.. KauectBenHslit 1 konmuuecTBeHHbIN aHan3 B Y @- u K- ciekrpockonuu.

4. Onpenenenuie conerd B Bojax. lIpeanoxuTte MeTOAbI ONIpeAETICHNUS U MPUBEANTE TPUMEDP YCIOBHH U MOCIEA0BATEIbHOCTH
BBITIOJTHEHNS aHAJIN3A U1 OJTHOTO U3 METOJIOB.

buier 5
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1. Tect
2. SIMP — CHeKTpOCKOIIMSA; TCOPETHYCCKHE OCHOBBI Merozaa; crektp SAMP; Xumudeckuii CHBHI; KadeCTBEHHBIH U
KOJIMYSCTBECHHBIN aHaJIN3.
3. Cxema yCTaHOBKH B METOJIC IEPEMEHHOTOKOBOM MOJNSpOrpaduu; KaYeCTBEHHBINH M KOJTUYCSCTBEHHBIN aHAN3.

4. OmpeneneHre KUCIBIX M OCHOBHBIX NPUMECEH B TEXHOJIOTHYECKHX PAcTBOpaxX M CTOYHBIX Bomax. [IpemroxuTe MeTOmbI
OTpeJIeICHHS U IPUBEIUTE MPUMEP YCIOBUN U MOCIEA0BATEILHOCTH BBHIIIOJIHEHUS aHATU3a ISl OJHOTO U3 METOJIOB.

5.3. Kpurepun, mkanbsl OEHUBAaHUS IPOMEKYTOUYHOM aTTECTAllUN YYEOHON AUCIMILIMHBI/MOJTYJIS

dDopMa IPOMeKYTOYHOM

IIIxaasl oneHUBaHUA

aTTecTaluu
HaumeHnoBaHue OLICHOYHOI'0 DTG DI 100-6 IsTHo
AJIJIbHasA ATHOAIJIBHAA
cpelacTBa cucrema cHcTeMa
DK3aMeH B MMCbMEHHOU QopMe ¢ OO6yuatomuiics: 5
YCTHBIM COOECEIOBAHUEM IO OMIIETaM | —  JEMOHCTPHpYeT  3HAaHUS, oTMYaonmecs — riayOuHOM M
COIEP)KATENbHOCThIO, [AeT IIOJIHBIH HCUEPIBIBAIOIIUN OTBET, KaKk Ha
OCHOBHBIE BOTIPOCHI OWIJIETa, TaK M Ha JOMOJHUTEIBHBIE,
—  cBOOOAHO BNa/ICET HAYYHBIMH MOHATHIMH, BEACT JUAJIOT U BCTYIAET B
HAay4HYIO IUCKYCCHIO;
—  cmocoOeH K MHTETpalyy 3HaHWH 10 ONpE/IeIeHHON TeMe, K aHaln3y
MOJIOKEHUH CYIIECTBYIOIMX TEOPUH, HaNpaBlIeHUH 110 BONPOCY OMIIeTa;
—  JIOTUYHO M JOKAa3aTelbHO PAcKpBIBAeT MPOOJIEeMy, MPEIOKECHHYIO B
ouere;
— CcBOOOAHO  BHIMOJHSET MPAaKTHUYECKHE  3aJaHHUs  IOBBILICHHON
CIIO)KHOCTH, MPETyCMOTPEHHBIE POTPaMMOH, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOH U JIOTIONIHUTEILHON JTUTEPATYPOH.
OtBeT He colepkKUT (HaKTHUECKUX OMIMOOK M XapaKTepU3yeTcsl rIyOnHOH,
MOJTHOTOH, YBEPEHHOCTHIO CYXKJIEHHI, WILTFOCTPUPYETCS MPUMEPaMH, B TOM
YHciie 13 COOCTBEHHOM MPaKTHKH.
OOyyaromuiics: 4

—  IIOKa3bIBaeT JIOCTATOYHOE 3HAHWE y4eOHOro MaTepHuaia, HO JIOIyCKaeT
HECYIIECTBEHHBIE (PaKTHUECKHE OLIMOKH, KOTOPbIE CIOCOOEH HCIPaBHUTh
CaMOCTOSITEIBHO, OJlaro/iapsi HaBoIAIIEMY BOIIPOCY;

—  HeJIOCTAaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY U3 BOIIPOCOB OMIIeTa;
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DopMa IPOMEKYTOTHOM

IMIxajsl olleHUBaAHUS

arTrecTanuu
HanMeHoBaHUE OLIEHOYHOT' O I O O BT 100-6 aTuo
aAJlJIbHas1 ATHOAIJIBHAsA
CpeAcTBa cucremMa cHcTemMa

—  HEIOCTAaTOYHO JOTMYHO ITOCTPOEHO U3JI0KEHUE BOIIPOCa;
—  YCIIEIIHO BBINOJHAET MPETyCMOTPEHHBIE B NMPOTpaMMe MPAKTHUECKUE
3aJlaHuUs CpETHEN CII0)KHOCTH, aKTUBHO PabOTaeT C OCHOBHOM JIUTEPATYPOH,
—  JEMOHCTPUPYET, B LEJIOM, CHCTEMHBIH MOAXOA K PELICHUIO
MPaKTUYEeCKUX 3a7ady, K CaMOCTOSTEILHOMY MOMOJHEHUIO W OOHOBJICHHIO
3HAHMW B XOJi¢ JaJbHEUIICH ydeOHOH paboThl M TPOGECCHOHATBHON
JESATEIbHOCTH.
B otBere packpelTo, B OCHOBHOM, COJCpKaHHE OwWjeTa, HMEIOTCS
HETOYHOCTH IPU OTBETE HA JOMOJHUTEIbHBIE BOPOCHI.
OO0yyvaromuiics: 3
— TOKa3blBaeT 3HaHWS  (parMeHTapHOrO  XapakTrepa, KOTOpbIe
OTJINYAIOTCS MOBEPXHOCTHOCTBIO U MAJION COEPKATEIBbHOCTBIO, JOMYCKAET
(akTHueckue rpyoble OMNOKHY;
— HE MOXeT 00OCHOBAaTh 3aKOHOMEPHOCTH W NPHHIUIBI, OOBICHUTH
(dakThl, HapylleHa JIOTHKA W3JI0KEHUsI, OTCYTCTBYET OCMBICICHHOCTh
MPEACTABISIEMOr0 MaTEpHAIIa;
—  cropaBisieTcs c BBIIIOJIHEHUEM MPaKTUYECKUX 3a/1aHUH,
MPEeyCMOTPEHHBIX MPOrpaMMOM, 3HAKOM C OCHOBHOM JIMTEPATypoOil,
PEKOMEH/IOBAHHOW MPOTrPaMMON, JIOMYCKAeT MOTPEHIHOCTH M OMIMOKH MPH
TEOPETHUUECKUX OTBETAX U B XOJI€ MMPAKTUIECKOM paboTHI.
Conepxanne Omiera pacKpbiTO ci1ab0, UMEIOTCS HETOYHOCTH TIPU OTBETE
HAa OCHOBHBIE H JIOTIOJNHHUTENBHBIE Bompockl Owiera. HeyBepenno, c
OONBIIMMHU  3aTPYJHEHUSIMH peElIaeT NpPaKTHUECKHe 3ajauyd Wi He
CIIPABJISIETCS] C HUMH CaMOCTOSITEJIBHO.
OOyuaroniuiicsi, OOHAapYXKHBaeT CyIECTBEHHbIE MpPOOENbl B 3HAHHAX 2

OCHOBHOTO y4eOHOT0 MaTepuaia, JIOMyCKaeT MPUHINITHAIBHBIE OMIMOKA B
BBITIOJTHEHUY IIPEYCMOTPEHHBIX TPOrPaMMON MTPAKTHUECKUX 3aJaHHM.

Ha 6onpIryro yacTb JONOJIHUTENBHBIX BOIPOCOB 110 COAEPKAHUIO HK3aMEHa
3aTPYAHSIETCS 1aTh OTBET WK HE AAECT BEPHBIX OTBETOB.
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5.4. Cucrtema OLEHHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCHUILIMHE BBICTABIISETCS 00yJarouieMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEH U
IIPOMEXXYTOYHOH aTTeCTalUu.

dopma KOHTPOJIS 100-6anabpHas cucrema [aTudannbHas cucrema
Texynui KOHTPOJIb:
- TectupoBanus 2-5
- lomarrHue 3a1aHus B BUAE pacuETHBIX 2-5
paboT
- CAMOCTOSITENILHOE U3YyUCHHE 2-5
MaTepHaoB IOTOTHATEIBHBIX Pa3/IeioB
yueOHHKa
VYyacTue B yCTHBIX JUCKYCCHUSAX 2-5
[TpomexxyTouHas aTTecTalus OTIMYHO
(9x3amMen) XOPOIIIO
Hroro 3a cemecTp 5K3aMeH YIIOBJIETBOPHUTEIHHO

HEY/IOBJICTBOPHUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peaymzanuss mporpamMmbl MpeaycCMaTpUBAcT HCIOJIB30BaHUE B Ipolecce OO0ydeHUs
CIIeTYFOIIMX 00Pa30BaTEeIbHBIX TEXHOJIOTHH:

- pOOJIEMHAS JICKIIHS;

- IPYIIIOBBIC IUCKYCCHUH,

— MpenojaBaHue TUCIUIUIMHBI HA OCHOBE PE3yJIbTaTOB HAYYHBIX UCCIIEIOBaHUI

- MOUCK U 00paboTKa nH(OpPMAIUHU C UCTIOJIb30BAaHUEM ceTH HTEpHET;

- JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH,

- WCIOJIb30BAaHNE Ha JICKIIMOHHBIX 3aHATHSX BHUJICOMATCPUANIOB W HATJISTHBIX
nocoOui;

7. IMPAKTUYECKASA IOAI'OTOBKA

[IpakTryeckast MOArOTOBKA B paMKax y4eOHOH MUCHUIUIMHBI pEeAU3yeTCs TPU MPOBEACHUN
MPAaKTUYECKUX 3aHATHIH, CBA3aHHBIX ¢ Oyaylieil npodeccuoHalIbHOM eATeIbHOCThIO, a TaKXKe
B 3aHATUAX JIEKIHOHHOTO THIA, TMOCKOJBKY OHH TIPEAyCMaTPHUBAIOT Iepenady ydeOHOH
nHpopManuu oOydYarolUMCs, KOTOopas HeoOXoauma IS TMOCIEAYIOLIEro BBIIOJIHEHUS
MPaKTUYECKON pabOThI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O TPOLUHECCA I JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

[Ipu oOyyeHMHM JHUI] C OTrPaHHMYEHHBIMH BO3MOXXHOCTSIMU 3JIOPOBbSI M HMHBAIUIOB
WCITOJIB3YIOTCS TOAXOBI, CIIOCOOCTBYIONINE CO3JaHUI0 0e30aphepHOi 00pa30BaTEIHHOU CPEIbI:
TEXHOJOTUH Au(epeHInanuu U UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AMCTAHIWMOHHOI'O 06HIeHI/I$I,
MPOBEJICHUE JOMOIHUTEIBHBIX HHIUBUIYATbHBIX KOHCYIBTAI[MH MO HM3yYaeMbIM TEOPETUYECKUM
BOIIpOCaM MW MNPAKTHYCCKUM 3aHATHUAM, OKA3aHUC IMOMOIIU IIPHU IHMOATOTOBKE K HpOMe)KYTOqHOﬁ
aTTEeCTallUU.
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[Ipn HeobxoauMocTH paboyas mporpamma JHUCHUIUIMHBI MOXKET ObITh aJaNnTHpOBaHA IS
obecrieyeHns 00pa30BaTEIHHOTO MPOIIECCca JIULAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBS, B
TOM YUCIIE I JUCTAHIIMOHHOTO 00Yy4YeHHUS.

VY4eOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUalbl NPEACTaBISAIOTCS B (opMmax,
JOCTYIHBIX JIJIS1 U3yYEHUsl CTYJEHTaMH ¢ 0COOBIMU 00pa30BaTeNIbHBIMHU MOTPEOHOCTIMH C YUYETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JInst MOAroTOBKM K OTBETY Ha IMPAKTHYECKOM 3aHSATUHU, CTYJEHTaM C OIPAaHMYECHHBIMU
BO3MOXKHOCTSIMHU 3[J0POBBSI CPEIHEE BPEMsI YBEJIUUYMBAETCS 110 CPABHEHUIO CO CPEIHUM BPEMEHEM
MOJATOTOBKU OOBIYHOTO CTYJEHTA.

JUis CTYIEHTOB C WHBAJIMJHOCTBIO WJIM C OIPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/10pPOBbS
dbopMa mpoBeleHHS TEKyLIel M TNPOMEXKYTOYHOW aTTeCTallMd YCTAHABIMBACTCS C YYETOM
WH/IMBUIYAIbHBIX ICUXO0(HU3UYECKIX 0COOEHHOCTEH (YCTHO, MMCBbMEHHO Ha OymMare, IMCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[IpoMexyTouHas arrecTanys 10 AUCLUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO 3TaIlOB B
dbopMe pyOeKHOTO KOHTPOJSI MO 3aBEPUICHHIO HU3YYEHHUS OTAEIbHBIX TEM IUCHUIUIMHBL. [lpu
HEOOXOJJUMOCTU CTYAEHTY MPEAOCTaBISIETCS JOMOJHUTENbHOE BpEeMs AJIs IOJrOTOBKM OTBETA Ha
3a4eTe WM SK3aMeHe.

JUig ocyIlecTBIEHHsI NPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOMEKYTOUHOU
aTTecTalid OOydaroluxcs CO3JAr0TCs, MPU HE00XO0IuMOCTH, (OHIBI OIICHOYHBIX CPENCTB,
aJaNTUPOBAHHbIE JJIs JIUL] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10pOBbsl M TIO3BOJISIOLIME OLICHUTh
JMOCTHKEHHE MMM 3alUIAHUPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW MPOrpaMMe pe3yJbTaToOB
o0y4YeHHsI ¥ YpOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B 00pa3oBaTEIbHON
porpamme.

9. MATEPUAJILHO-TEXHUYECKOE OBECNEYEHWE JHCITHIUTHHBI
/MOJYIA

XapakTepucTHKa MaTepHaIbHO-TEXHHUECKOTO O0eCTieueH s TUCIUILIMHBI COOTBETCTBYET
tpeboBanusimu ®I'OC BO.

MaTepHaano-TeXHqucxoe obecnieucHue JAUCHOUIIIIMHBI ITPU 06yquI/II/I C HUCIIOJB30BAHHEM
TPAaAUIUOHHBIX TEXHOJIOTHI 06y‘-ICHI/I$I.

HaumeHoBaHue yuyeOHBIX ayANTOPHI, 1adopaTopuii,
MacTepCcKuX, 0M0JIM0TEK, CIOPT3aJ10B, IOMeEIeHH I
15 XpaHeHusI H NPOGUIAKTHIECKOT 0
00cayKUBAHUSA Y4eOHOr0 000PYAOBAHMS H T.IL

OcHaleHHOCTh y4eOHbIX AyAUTOPH, 1adopaTopwuii,
MACTEPCKHUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHMii /ISl XpaHeHUs U NPOPUIAKTHYECKOT 0
00CJIyKMBAHMS Y4eOHOr0o 000py10BaHus U T.IL.

119071, r. MockBa, Maaslii Kaaysxkckuii nepeyiok, qom 1, kopmyc 2, aya.2408

ayJIUTOPUM JIJI IPOBEJICHUS 3aHITUH JIEKIIMOHHOTO
THNA

KOMILIEKT y4eOHoi Mebenu,

TEeXHUYECKUE CPE/ICTBA O0yUCHNS, CITyKaIlue JUIs
MpeJIcTaBiIeHus1 yueOHo# nHhopMauu 0OIbIION
ayJAUTOPHU:

— HOYTOYK;

— TPOEKTOP,

— 9KpaH

119071, r. MockBa, Mauslii Kanysxckuii nepey.iok, aom 1, kopnyc 2, ayn.2312

ayIMTOPHUH JUTSI IPOBEEHUS J1a00paTOPHBIX
3aHSTHHN, TPYIIOBBIX U UHANBUIYaIbHBIX
KOHCYJIbTallUi, TEKYIIIETO KOHTPOJIA U
IIPOMEKYTOUHOM aTTeCTalluu, 10 PAKTHYECKON
MOJATOTOBKE, TPYNIIOBBIX U MHIUBUAYAIbHBIX
KOHCYJbTAIUHI

KOMIUIEKT yaeOHOH MebenH,

— KOMIUIEKT CTEKJSTHHOW XUMHYECKOM IMOCYIHI, 8
pH- MeTpOB- MIIIITMBOJIETMETPOB, KYJIOHOMETP
JUTS OTIpeeNICHUS XJIOPUI-HOHOB,
BOJILTAMIIEPOMETPUICCKHI aHAITH3aTOP
«Oxcnepr» BA-01, 2 poromerpuueckux
TUTpaTopa, 4 cnekrpodoromerpa KOHUKO,
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HaumeHoBaHue y4eOHBIX ayIUTOPHUI, 1a00paTopuii, OcHaleHHOCTh y4eOHbIX AyAUTOPHU, 1a0opaTopuii,
MAacTepPCKuX, 0M0JIM0TeK, CIOPT3aJ10B, IOMeILeHU MaCTepPCKUX, OM0JIHO0TEeK, CHOPTUBHBIX 32J10B,

JJIS1 XpaHEeHHsI M MPOPUIAKTHYECKOTO TOMelleHHii VIS XpaHEeHHUs U NPOPUIAKTHYECKOT 0
00cayKUBAHUSA Y4eOHOT0 000PYA0BAHMS U T.II. 00CJIyKMBAHMS Y4e0HOr0 000py10BaHUS U T.II.

IIaMeHHBIA poTomeTp, Y D-criekTpodhoToMeTp,
AAC-cnexkTpomeTp.

IloMeneHus1 111 CAMOCTOSATENIbHOM PadoOTHI OCHAIIIEeHHOCTDh MOMEIeHHUH /11 CAMOCTOATEIbHOM
o0yyammxcs padoThI 00y4AIOIHXCS
YUTAIBHBIN 3471 OMOIHOTEKH — KOMIIBIOTEpPHAS TEXHHUKA;

INOAKIIYCHHEC K CCTH «I/IHTepHeT»

MarepuanbHO-TEXHHUECKOE obOecreueHrne y4eOHOM AUCHUIUIMHBI IpH  OOYYEHHUH C
UCIIOJIb30BAHUEM JIEKTPOHHOIO O0YUYEHMSI U IUCTAHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH.

Heo0xogumoe o0opyaoBaHue IMapameTpsl TexHu4yeckue TpedoBaHUS
IlepconanbHeiii kommbioTep/ | Beb-Opayzep Bepcus mporpamMMHOTO 0O€eciedeHns He HIDKE:
HOYTOYK/IIJTaHILIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Annekc. bpaysep 19.3
MUKPO(]OH, OnepamnmonHas cucremMa | Bepcus mporpaMMHOTO oOecTieueHus He HUXKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
noctyn B ceTb MHTepHeT Be6-kamepa 640x480, 15 kagpos/c

Muxkpodon JI000H

JuHamMuKH (KOJIOHKY WU | JTI0ObIe

HAYITHUKN)

Cetb (MHTEPHET) [TocTostHHAs CKOpOCTh HE MeHee 192 xbut/c

TexHonoruueckoe  obecriedeHUe  peanu3alMd  OpOrpaMMbl  OCYIIECTBISETCS €
UCIIONB30BAHUEM  JJIEMEHTOB  3JIEKTPOHHOH  MH(OpManMOHHO-00pa30BaTENBbHONH  Cpebl
YHHMBEpCHUTETA.
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10. YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOW JUCIIATLIAHBI/ YYEBHOI'O

MOAYJIA
[
: T || oo |
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareancTBO . P

n/ MII u 1p.) U3TaHus (3Ganonnsemcs 015 u30aHUlL 6 OunobmoTexe
1 ) 91EKMPOHHOM 8UOe) Yuupepcurera
10.1 OcHoBHas AUTEPATYPa, B TOM YHCIIE HIEKTPOHHBIC U3IaHUS
1 | Mosuan H.U. Ananumuueckas xumus Vuebnux M.:MUH®OPA-M 2022 https://znanium.com/catalog/prod

Pomanosa P.T. uct/1693697

Topoynosa T.C.

u op.
2 | Bhvikosa JLH. Ananumuueckas Xumus Yuebnux M. -MI'TY um. A.H. 2002 60

Hoesukos A.B. Kocwieuna

Yecnokosa O.A.
10.2 JlomomHuTEIBHAS IUTEPATYPa, B TOM YHCIIC DJIEKTPOHHBIC H3TaHM
1 | .Mosuan HHU. Ananumuueckas xumus Yueonux M.:UHDPA-M 2018 https://znanium.com/catalog/prod

Pomanoea P.T. uct/977577

Topoynosa T.C.

u op.
10.3 Metoanveckne MaTepraibl (YKa3aHUsl, PEKOMEHIAINH [T0 OCBOSHHIO AUCHUILTHHBI (Moayst) aBTopoB PI'Y M. A. H. Kockirnna)
1 | /puouna HH. Qusuxo-xumuueckue memoov | Yuebnoe M.-MI'VAT 2015 20

Hoesukos A.B. ananusa. Yacmo 1. nocobue

bapanoe O.B. Onexmpoxumuyeckue memoobl

ananusa

2 | Ipuouna H.H. Qusuxo-xumuueckue memoov | Yuebnoe M. -MI'VAT 2016

Hoesuxos A.B. ananuza. Yacmo 2. nocobue 20

bapanos O.B Cnexmpanvrvle Memoobl

ananusa. Amomnas



https://znanium.com/catalog/product/
https://znanium.com/catalog/product/
https://znanium.com/catalog/
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CneKkmpockonus

Tpuouna H.H.
Hoesuxos A.B.
bapanos O.B

Tpuouna H.H.
Hosuxos A.B.

DuzuKo-xumu4ecKue Memoobl
ananuza. Yacmo 3.
Cnexmpanvtbie Memoobl
ananuza. Monexynsapras
CREeKmpOCKonust

Buvinoanenue yuebno-
uccnedo8amenbckoi pabomol
no xypcy «Qusuxo-
XUMUYeckue memooul
ananuzay

Yuebnoe
nocobue

Yuebno-
Memoou4eckoe
nocobue

M.:PI'Y um. A.H.
Kocwvireuna

M.:PI'Y um. A.H.
Kocwvieuna

2078

2018

20

20
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Ne | DJyleKTpOHHBIE y4yeOHbIe U31aHNs, 3JIeKTPOHHbIE 00pa3oBaTeIbHbIE peCypChl

1. OBC «Jlanwb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Dnexrponnsie uzganus «PI'Y um. A .H. Koceiruna» Ha mmatdopme Db6C «Znanium.com»
http://znanium.com/

4, 3BC «MBUC» http://dlib.eastview.com/
IIpodeccnonanbhbie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXIyHApOJIHAs yYHHBEpCAIbHAs pedeparuBHas 0Oasza
JNAHHBIX, WHAEKcUpytomas Oonee 21 ThIC. HAMMEHOBAaHUW HAYYHO-TEXHHUYECKUX,
TYMaHHUTApHBIX U MEIUIMHCKHUX XYPHAJIOB, MaTepHasioB KoH(epeHuuid npumepro 5000
MEXIYHAPOAHBIX U3/IaTEIbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunas snextponnas OuGmuotexka eLIBRARY.RU https://elibrary.ru (xpynHeimmii
poccuiickuii MH(GOPMAIMOHHBIN MOPTal B O0JIACTH HAYKH, TEXHOJIOTMH, MEAULIUHBI U
o0OpazoBaHus);

4, OrtpacieBoii mopTai No ynakoBke, 000pyJ0BaHUIO U MaTepraiam: hitp://www.unipack.ru...

5. Kypnan «[Tnactuxe» http://www.plastics.ru

6. Kypran «MexayHapoIHble HOBOCTH MUpa ruiactMaccey http://www.plasticnews.ru

7. baza manueix B mupe Academic Search Complete - oO0mMpHas MOJMHOTEKCTOBAs HAy4dHO-
rccnenoBarenbckast. COIEPIKHUT MONHBIE TEKCThI THICSY PEICH3UPYEMbBIX HAYYHBIX JKYPHAIOB 110
XUMUH, MAIIMHOCTPOCHUIO, (husnke, 6uosnoruun. http://search.ebscohost.com

8. Kypnan «Tapa n ynakoBkax: http://www.magpack.ru

11.2. TlepedyeHb NporpaMMHOro 00ecCreYeHUs
Fimin | 000 o CESSreten S —

1. Windows 10 Pro, MS Office 2019 KOHTPAkT Ne 18-5A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for koHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray mis 3Ds Max KOHTPakT Ne 18-3A-44-19 ot 20.05.2019

4.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
http://www.unipack.ru/
http://www.plastics.ru/
http://www.plasticnews.ru/
http://search.ebscohost.com/
http://www.magpack.ru/
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JUCIHUIVIMHBI/MOAY JIsA

YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOTr'PAMMBI YUEEHOM

B pabouyro nporpamMmy y4eOHOW AUCIMIUITMHBI/MOYJISI BHECEHBI N3MEHEHUS/OOHOBICHHS U

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
0GHOBJIEHUS C yKa3aHHeM pa3jelia M 1aTa 3aceaHus
PILJ kadeapbl
1 2023 N3menenune yrciia yacoB Ha Jiekiuu ¢ 36 Ha 16 u Ne6 ot
naboparopHbIX padot ¢54 Ha 48 24.01.2023




