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1.  OBIIME CBEJIEHMS

VYyeOunas aucuumiinHa «PU3HKO-XMMHUYECKHE METOJbl aHajIn3a» M3y4daeTcss B 4ETBEPTOTrO
cemecTpa.
Kypcogas paborta/KypcoBoit mpoeKT — He Tpe1yCMOTPEHBI

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:
JK3aMeH
1.2. Mecto yuebHo#l nucuuiuinHel B cTpykType OITOIT

VuebHag aucuuIuiMHa «DPU3HKO-XUMHYECKHE METOAbl aHaau3a» OTHOCHTCA K  YacTH
porpaMMel, GOPMHUPYEMOH yYaCTHHKAMU 00Pa30BaTEIbHBIX OTHOIICHUH.
OcHoBo#t nnst ocBoeHUsT «DU3UKO-XUMUYECKUX METOJIOB aHaIM3a» SBISIOTCS Pe3yJIbTaThl
00y4eHUS TIO MPEIMIECCTBYIOITUM JUCITUTUIIMHAM:
-MartemaTuka
- ®u3uka
-OKooTHus
- Heopranuueckasi xumus
- Opranuyeckas XuMust
- AHanuTrdeckas XUMHUs
Pesynbrarel 00ydeHus Mo y4eOHOU TUCHMILIMHE UCTIONB3YIOTCS IPH U3YUEHUHU CIICTYIOIINX
JUCIUTIIIMH ¥ TIPOXOKICHUS MPAKTHK
- Kommonmaas xuMus
-OKOJOrMYecKuii MOHUTOPUHT. MeTOIbI ¥ MPUOOPHI KOHTPOJIS OKPYKAIOIICH CPeIbl.
-Hanzop u koHTpOIIB B cpepe B chepe Oe30macHocTr
- HayuHo-uccnenoBarennckas pabora
Pesynbratel  ocBoeHHsT «DHU3MKO-XUMHUYECKUX METOJIOB aHalu3a» B JalibHEWIIeM OyayT
MCIIOJIb30BaHBI MPH BBIIIOJIHEHUH BBIMTYCKHOM KBaTH(PUKAITMOHHON paObOTHI.

2. IEJHW U TNIAHAPYEMBIE PE3VJIbTATHI OBYYEHUS MO
TV CHUTIJIMHE

Henstmu n3ydeHust TUCHUIUIUHBI «DU3NKO-XUMUYECKUE METObI aHAIIN3a)» SIBJISIFOTCS:

- U3y4eHHe OCHOBHBIX (PU3MUECKUX U (PU3UKO-XMMUYECKUX METOJIOB aHAIN3a;

- OCBOEHHME TMPAaBUIBHOIO MOJXOJa K BHIOOpY METOJa aHajiu3a B 3aBUCUMOCTU OT
XapaKTepUCTUKU OOBEKTa,

- yMEHHUE BHIOMpATh METOAMKY aHaIN3a;

- NpPUMEHEHHE Ha TMPaKTHKE CPEJICTB M3MEpPEHHs, HCIONb3yeMbIX B (hu3MKo-
XUMHUYECKHUX METO/IaX aHaIn3a

- MIPOBEJICHUE aHATIN3a TEXHOJIOTMUECKUX 00BEKTOB U 0OBEKTOB OKPYKAIOILEH CPE/IbI;

- aHaJIU3 pe3yJIbTaTOB MPOBEAEHHBIX U3MEPEHUN;

- dhopMupoBaHHEe y 00yUYarOMIMXCS KOMIIETCHIINI, YCTAaHOBJICHHBIX 00pa30BaTEIbHOM
nporpammoii B coorsercteuu ¢ @I'OC BO.

Pesynprarom oOydeHHS 1O Y4eOHOW TUCIUILIMHE SIBJIACTCS OBJAJCHUE OOYYAIOIIMMUCS
3HaHWSMM, YMEHMSMM, HABBIKAMU U OIIBITOM JEATEIbHOCTH, XapaKTEPU3YIOLIMMHU IPOLECC
dbopMUpOBaHUS KOMIIETEHIIMII M OO0ECIeYnBaIOUIUMU JOCTH)KEHHE IUIAaHUPYEMbIX PEe3YJIbTaToOB
OCBOCHMS Y4eOHOM TUCIMITIIMHBI.



2.1.

DopmMupyeEMbIE KOMIIETECHIIMN, HHAUKATOPBI JOCTUKEHHS KOMIIETECHIIUH,

COOTHECEHHBIE C INUIAHUPYCMBIMU pE3yJibTaTaMH 06y‘IeHI/I}I 110 JUCIIUIIIINHE.

Koa u HamMeHOBaHHUe

Kox n HauMeHOBaHHe MHAUKATOPA

I[Inanupyemble pe3yJbTaThI
o0yuenust

KOMIIETEHIIN T JAOCTHIKEHHUS KOMIIETEHIIUT
10 IUCHHILTHHE

VK-1 WUa-yK-1.3 - CoOupaet, CHCTEeMaTH3HPYET

Cnocoben [TnanupoBaHue BO3MOKHBIX BApUAHTOB M aHAJM3UPYET OTCUCCTBEHHYIO

OCYIIECTBIISTH TTOUCK,
KPUTUYECKUN aHAIN3 1
cuHTe3 HH(popManuy,
MPUMEHSITH CUCTEMHBIH
MOIXOJT ISl pEIIeHNUs
MOCTaBJICHHBIX 33]1a4.

peIIeHus TOCTaBIICHHOM 3a1a9d, OTICHKA
HMX JJOCTOMHCTB M HEIOCTATKOB,
OTpe/IeIICHUE CBI3U MEXAY HUMU U
0’KHMJIa€MBIX PE3YJIbTATOB UX PEIICHUSL.

YK-2

CriocobeH onpenensTh
KpYT 33Ja4 B paMKax
MTOCTaBIICHHOM IENU U
BBIOUPAThH
ONITUMAJIbHEIC
CIOCOOBI pelIeHNs,
UCXOJS U3
JIEUCTBYIOILIUX
MPaBOBBIX HOPM,
MMEIOLLUXCS PECYPCOB
Y OTPaHUYCHUI.

UA-VK-2.2

OHCHKa peUICHUA MMOCTABJICHHBIX 3a1a4 B
30HE CBOEH OTBETCTBEHHOCTH B
COOTBCTCTBUM C 3allJIAHUPOBAHHBIMHA
pe3yabTaTaMHu KOHTPOJIS, KOPPEKTHPOBKA
Croco00B perieHns MpoheCCHOHATBHBIX
3amad.

I1K-1

CriocobeH npuMeHSITh
COOTBETCTBYIOIINN
¢dusnKo-mMarema-
TUYECKUH armapar,
METO/bI aHAJIN3a U
MO/ICITUPOBAHHS,
OCHOBHBIE 3aKOHBI
XUMUYECKOro aHaln3a,
OCHOBHBIE 3aKOHBI
J3KOJIOTHUHN U
NPUPOAOTIONB30BaHHUA,
TEOPETUYECKOr0 1
IKOHOMHYECKOTO
MCCIIeIOBAHUS TIPH
peleHnn
podeCCHOHATTLHBIX
3a1a4

NJ-TIK-1.3

HpI/IMeHeHI/Ie OCHOBHBIX 3aKOHOB XMMHUHU U
METOJ0B XUMHWYCCKOT'O aHaJIN3a,
TEOPETUUECKOTO U IKCIIEPUMEHTATLHOTO
WICCIICIOBAHUS TIPH PEIISHUH ITPUKIIATHBIX
3a/1a4 TeXHOC(hepHOU 0€30IacHOCTH

U 3apyOexHyl0 HaydHO -
TEXHUYECKYI0O HH(POPMAIHIO B
obnactu ¢duzngecKux u
(HU3UKO-XUMHYECKUX METOOB
aHaJIM3a.

- OueHuBaer BO3MOYKHOCTE
peUIiC€HUA IMOCTABJICHHBIX 3a1ady,
NPUMEHECHUS KOHKPETHBIX
METO/I0B Ut aHanm3a
XUMHNYECKHUX BCIIICCTB B
3aBUCUMOCTH OT HX COCTaBa H
CBOICTB.

- Amnanmuzupyer XapakTep H
COCTOSHHE  IPOU3BOACTBA U
NPUHUMAET pereHue 0
UCTIOJIb30BaHUU  METOAOB U
CpelCTB M3MEpEeHUs JUIS
pelieHus  NPHUKJIAAHBIX 3a1ad

TexHoc(hepHoi 0€30acHOCTH.

- YUUTBIBaeT BOMPOCH TEXHUKU
0e30MacHOCTH B XUMHYECKHX
nmaboparopusx Tpu  BeIOOpe
MeTOoJIa U JOPabOTKE METOAMKHU
BBITTOJIHEHHST U3MEPEHHI.

- CaMOCTOSATENIBHO TIPOBOJMT
IKCTIEPUMEHTAIbHBIC
UCCIIC/IOBAHUSI ¥ aHATU3UPYeT
NOJyYeHHBIE  pe3yJbTaThl ¢
TOYKH 3PEHUSI UX MPaBHIBHOCTH
" BOCITPOM3BOJUMOCTH,
UCTIONB3YS METO/IBI
MaTeMaTHYECKOH CTaTHCTHKH.




Koa 1 HamMeHOBaHHe
KOMIIEeTeHI{HH

KOI[ H HAMMECHOBAaHME HHAUKATOPA
JAOCTHKCHHUHA KOMIIETCHIINH

I[Inanupyembie pe3yJbTaThI
00yueHust
10 TUCIUILINHE

I1K-5

Crioco0OeH nmpoBOIUTH
Hay4YHBIC UCCIIEMIO0-
BaHUsI 110 OTACIBHBIM

NA-TIK-5.1

Co6op, 06paboTka, aHaau3 1 0000IIeHNEe
Hay4YHO-TEXHUYECKOU MH(pOPMAIINH B
COOTBETCTBYIOIIEH 00JIaCTH 3HAHUI.

TeMaM (pa3zenam TeM)
B obOnactu
podeCCHOHATTEHOM
JeSITeTbHOCTH

WJI-TIK-5.2
HJ'IaHI/IpOBaHI/IG HpOBeI[eHI/IH
SKCHepI/IMeHTaHI)HLIX I/ICC.]'IGI[OBaHI/II‘/'I.

NA-TIK-5.3
O0paboTKa pe3yIbTaTOB SKCIIEPUMEHTA.

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI/MOIYJISA

OO61ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI 10 y4eOHOMY IIJIaHy COCTaBJISET:

Ounast popma o0ydeHUS

4 3.e.

128 gac.

3.1.

(ounas popma oOydeHuUs )

CrpykTypa yuyeOHON AUCIUIUIMHBI 171 00YyYarOIUXCs IO BUIaM 3aHSITHIA

CTpyKTypa M 00beM JUCHHIIMHBI

KonTakTHas ayauropHas padora, CaMmocTosiTeILHas padoTa
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3.2.

CtpykTypa y4eOHON AUCIUILIMHBI AJisl 00y4aroIuXCs o pa3aenaM U TeMaM JUCIUIUIMHEL: (04Has popMa oOydeHwUs)

IInanupyemsble

Buabl yue6HoM padoThl

(KOHTpO/IHPYEMbIe) KonrakTHas padora
pe3yJIbTATHI N - Bujasr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHUSI: o ° E = S g MeponpusATHiil, 0fecnednBaomue Mo
Ko7(BI) HaumeHoBaHMe Pa3/ieJioB, TeM; o g o 2 2 o g " 5 COBOKYMHOCTH TEKYIIHIl KOHTPOJIbL
dhopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOM ATTECTAMH g § g & g g § % E § ycIeBaeMocCTH;
KoMmeTenuu(ii) u ] = E 53 E 2 =S| Eg (bOpMBI IPOMEKYTOUHOT0 KOHTPOJISI
HHHKATOPOB g == S é = = ] E gé ycneBaeMocTH
JOCTHIKEHUST ) éa = SEe =5 éa S 8 =
KOMIETEH Ui = i S AR = =
YeTBEpTHINi CEMECTP
NI-YK-1.3 Jlexuust 1. Beenenne B DOXMA. 2 KonTposis nmoceraeMocTH.
UJI-YK-2.2 BobTaMIIepoMeTpUYECKIE METO bl aHAIU3A. CobecenoBaHue.
W-TIK-1.3
WN-TIK-5.1
WN/I-TIK-5.2
UA-YK-1.3 Jleknms 2. MeTtosl nossiporpaduu. 2 KonTpois nocemniaemMocTw.
NA-YK-2.2 AMIIepoMeTpruIecKoe TUTPOBAHUE Cobecenoanue.
WNJI-TIK-1.3
WN-TIK-5.1
WNJ-TIK-5.2
NI-VK-1.3 Jleknus 3. [IoOTEHIMOMETPUYECKUE METOBI AHAIU3A. 2 KonTposs noceniaeMocTy.
WI-TIK-1.3 I[Ipamas noTeHEoMeTpHs. [I0TEHIIMOMETPUYECKOE amura nepsoro srana YUPC
WNJI-TIK-5.1

WJI-TIK-5.2

TUTPOBAHUC




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Bujsr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o ° E = 9 % MeponpUsTHii', oDecnednBaoIue 110
K071(bI) HaumeHoBaHue pPa3/ieioB, TeM; o Z o Z 2 o s7 | 5 COBOKYIHOCTH TeKYIIHA KOHTPOJIb
dhopmupyemoii(bIx) (hopma(bl) MPOMEKYTOUHOIH aTTeCTAINH g § g & g g § % = § yCIeBaeMoCTH;
KoMneTeHuuu(ii) u E’ = E i E E E E E g & (opMBI IPOMEKYTOYHOI0 KOHTPOJIS
HHIMKATOPOB g = = S iz SE | S8 ycneBaeMoCTH
JAOCTHKEHHUS = l% = g ® = = l% S 8§
KOMIeTeH M i =9 = ~
WA-YK-1.3 Jlexuust 4. KynmoHoMeTprudeckne MeTOIbl aHAIIN3A. 2 KonTpoib moceniaemocts .
UA-YK-2.2 I[IpsiMas KyJOHOMETPHS. MeToIbI KyTOHOMETPHUIECKOTO CobecenoBanue.
HI[_HK_]-S TUTPOBAaHUSA
NJ-TIK-5.1
WJI-T1K-5.2
NA-YK-1.3 Jleknus 5. AToMHast CEKTPOCKOMHUS. DMUCCUOHHBIN 2 KoHTpob mocemaeMocTH.
NI-VK-2.2 CIIEKTpaIbHLINA aHanu3. ATOMHO-a0CcOpOLMOHHAs CobecenoBanue
WJI-TIK-1.3 CIICKTPOCKOIIHS.
NJ-TIK-5.1
NJI-TIK-5.2
WA-YK-1.3 Jlexnus 6. MonekynspHas abcopOuoHHAs 2 Kownrposs mocemaemocty.
NA-YK-2.2 criekTpockonust. Crekrpockonus B Y®-, BUIMMON H CobecenoBanue
WJI-TIK-1.3 HK-o6nactu cnekrpa. doTomeTprueckoe TUTPOBAHUE.
NJ-TIK-5.1

WJI-TIK-5.2




Ilnannpyemble Buapbl yueoHo#i padoThl
(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Bujsr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o © E = 9 % MeponpUsITHiiY, oﬁecneqtmammne mno
KO}I(bI)u HanmenoBanne pasjelos, TeM, & > g z z g g ; 5 o COBOKYIMHOCTH TEKYIIMH KOHTPOJIb
dopmMupyemoii(bx) (hopma(bl) IPOMEKYTOUHO aTTeCTALMH g 2 = g g5 5 E: = E yCIIeBaeMOCTH,
KoMIeTeHumu (i) 1 =) E 3 i = E 3 E S| £ a ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HHIHKATOPOB g % | SS=& £E£ g8 yCIIeBaeMoCTH
L[OCTI(DKeHﬂﬂu ;% é E é;‘ g § E I:‘% g 8 g
KOMIICTCHIIMH
WA-YK-1.3 Jlexuust 7. CHEKTPOCKONHS SIEPHOTO MAarHUTHOTO 2 Konrposb mocemiaemoctu.
I/II[-VK-ZZ pe3oHaHca. CO6€C€I[OB3HI/I€
NA-TIK-1.3
NA-TIK-5.1
NJ-TTK-5.2
NA-YK-1.3 Jlekuus 8. Meronsr xpomarorpaduu. ['azoBas n 2 KonTpoins mocemniaemocTw.
NA-YK-2.2 KUIAKOCTHAS XpoMaTorpadus CobecenoBanue
N-TTK-1.3
NA-TIK-5.1
NA-TIK-5.2
NJ-YK-1.3 Jlexnus 9. [Ipumenenne ®XMA mis aHanu3a 00HEKTOB 2 Paz0op npukiaaHOro 3Ha4YeHUs
NA-YK-2.2 OKpYy’Karoleil cpelibl 1 TEXHOJIOTHIECKUX 00BEKTOB. Teopetuueckoro Marepuana no ®XMA B
NA-TIK-1.3 OTpAacisAX OPOMBILUIEHHOCTH U HAYKH.
NA-TIK-5.1

JlaGopaTopHblie padoThl




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Bujsr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o o E = 9 % MeponpUsITHiiY, oﬁecneqtmammne (1]
KO}I(bI)u HanmenoBanne pasjelos, TeM, & > g z z g g ; 5 o COBOKYIMHOCTH TEKYIIMH KOHTPOJIb
dopmMupyemoii(bx) (hopma(bl) IPOMEKYTOUHO aTTeCTALMH g 2 = g g5 5 E: = E yCIIeBaeMOCTH,
KoMIeTeHumu (i) 1 =) E 3 i = E 3 E S| £ a ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HHIHKATOPOB g % | SS=& £E£ g8 yCIIeBaeMoCTH
JIOCTHKEHUS B e = - =TS < 'R
KOMIIETeH Ui S ok = =R HE | V&
NA-YK-1.3 1. BBonHoe 3anaTue. Beimada 3aganns na YUPC*** 2 KonTpoins mocemniaemMocTw.
N-YK-2.2 XapakTepucTHKa 00bEKTOB aHAIIN3A. BxonHoi KOHTpOIb 3HaHUH.
NA-TIK-1.3
NA-TIK-5.1
NJ-TTK-5.2
NA-YK-1.3 2. BriOop ycnoBwmii onpeaeneHusi KOMIIOHEHTa 2 2 KonTpoins mocemniaemocTw.
NA-YK-2.2 aHAIIM3UPYEMOTO PAaCTBOPA MEPBHIM METOIOM. CobecenoBanue
N-TTK-1.3
NA-TIK-5.1
NA-TIK-5.2
NA-YK-1.3 3. OmpeneneHre KOHIEHTPAIIMU KOMIIOHEHTA B 2 KonTtposns nocemniaemocTu.
NJI-YK-2.2 MOJIEJIBHOM PacTBOPE MEPBBIM METOIOM. CobecenoBanue
NA-TIK-1.3 JleMoHCTpaImoHHbIe paboThI IO BOIBTAMIIEPOMETPHH.
NA-TIK-5.1
NA-TIK-5.2
WI-YK-1.3 4. Maremaruueckas 00paO0TKa pe3yJibTaTOB 2 3 Kontpons mocemaemoctu. Kpyrisrii croa.




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Bujsr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o o E = 9 % MeponpUsITHiiY, oﬁecneqtmammne (1]
KO}I(bI)u HanmenoBanne pasjelos, TeM, & > g z z g g ; 5 o COBOKYIMHOCTH TEKYIIMH KOHTPOJIb
dopmMupyemoii(bx) (hopma(bl) IPOMEKYTOUHO aTTeCTALMH g 2 = g g5 5 E: = E yCIIeBaeMOCTH,
KoMIeTeHumu (i) 1 =) E 3 i = E 3 E S| £ a ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HHIHKATOPOB g % | SS=& £E£ g8 yCIIeBaeMoCTH
AOCTHIKEHUs ;% é E é;‘ = E I:‘% g 8 g
KOMIICTCHIIMH
NA-YK-2.2 ompexaenenus. 3amuTa repsoro stama Y UPC. OO6cyxeHue pe3yabTaToB ONPEICTICHHS.
N-TTK-1.3
NA-TIK-5.1
NA-TIK-5.2
NJI-YK-1.3 5. BsIOOp ycII0BHit ONpeaeieHHs BTOPIM METOIOM. 2 2 Kontpons nocemaemMocTy.
NJI-YK-2.2 CobecenoBanue.
NA-TIK-1.3
NJ-TTIK-5.1
NA-TIK-5.2
NA-YK-1.3 6. OnpeneneHrie KOMIIOHEHTA aHATU3UPYEMOTO PACcTBOPA 2 KonTposns nocemniaemocTu
NA-YK-2.2 BTOPBIM METOJIOM. BBIOOp MEeTOIMKHM OnpeieieHus!. CobecenoBanue.
NA-TIK-1.3 JleMoHCTpaImoHHbIe pabOTHI 110 BOJIBTAMIIEPOMETPHH U
NA-TIK-5.1 KYJIOHOMETPHH
NA-TIK-5.2
UA-YK-1.3 7. 3amuta BTOporo stana YUPC... 2 3 KonTposns nocentaemoctu. Kpyristii croir.
NJ-VK-2.2 OO6cyxieHue pe3ynbTaToB ONpeIeNICHHs




Ilnannpyemble
(KOHTpOJIUpYeMbIe)
pe3yJabTaThl
OCBOEHHSI:
KO/1(bI)
¢opmupyemori(bix)
KoMIeTeHuuu (it) u
HHIUKATOPOB
JOCTHKEHHUSI
KOMIleTeHIMii

HaumenoBanmue pasjienos, TeM;
¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU

Buapbl yueoHo#i padoThl

KonrakTHas padota

Jleknum, yac

JlaGopaTopHbie
HHAMBHAYAJbHbIE
3aHATHS, YaC

I[IpakTH4eckue
pa6oTnl/

3aHATHS, Yac

I[IpakTuyeckas

MOAroTOBKAa, Yac

CamocTosiTeTbHAsN
padora, yac

Buasl 1 GopMbl KOHTPOJIBHBIX
MeponpusTHiil, 00ecneduBaromue mo
COBOKYITHOCTH TEKYIIHH KOHTPOJIb
yCIeBaeMOCTH;

(hopMBI IPOMEKYTOYHOT0 KOHTPOJIA
ycIeBaeMocCTH

WJI-TIK-1.3
WJI-TIK-5.1
WJI-TIK-5.2

UJI-YK-1.3
WJI-VK-2.2
WJI-TIK-1.3

8. 3Bammra HOMAaIIHUX
nosisiporpadumu.

pacuéTHbIx  paboT

10

CobecenoBanue. 3ammra pacu€THBIX
paboT.

UJI-YK-1.3
WJI-YK-2.2
WJI-TIK-1.3

9. 3Bammra [JoOMAaIIHHAX
KYJIOHOMETPHH.

pacu€THpIx  paboT

10

CobecenoBanue. 3ammra pacu€THBIX
pabot

WJI-YK-1.3
WJI-YK-2.2
WJI-TIK-1.3

10. KomnokBuyM 1O 3JIEKTPOXUMHUYECKUM METOJaM

aHaJIm3a.

3amuTa koyutokBuyma. CobecenoBanue.




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
Pe3yabTaTHI N - Bujbl 1 GopMEI KOHTPOJIBHBIX
OCBOCHHSI: . o = . g MeponpUsTHii', oDecnednBaoIue 110
Ko(bI) HanmeHoBaHMe Pa3/iesioB, TEM; o Z o E 2 o s 7 g COBOKYIHOCTH TeKYIIHA KOHTPOJIb
dhopmupyemoii(bIx) (hopma(bl) MPOMEKYTOUHOIH aTTeCTAINH g § g & g g § % = § yCIeBaeMoCTH;
KommeTeHuu (i) u =) = E i E E 3 = E g 3 ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HHIHKATOPOB g 25 8= £E£ |88 ycIeBaeMoCTH
JAOCTHKEHHSsI - =) g = R 5 g S B
KOMIIETEH M © S & 3 =
NI-YK-1.3 11. BeImoHeHWE HCCISIOBAHUN TI0 TPEThEMY METOTY 2 Kownrposs mocemaemocTy.
NJ-VK-2.2 aHanu3a. BeIOOp METOMKY Onpee/ieH s. 2 CobecenoBanue.
W-TIK-1.3
WNJ-TIK-5.1
N-TIK-5.2
UI-YK-1.3 12. OnpeneneHue KOHICHTPAIMM KOMIIOHEHTA B 2 Kontpoas nocemaemoctu
HI[-YK-ZZ MOJEJILHOM pPacTBOPE. CobecenoBanue.
NI-TIK-1.3
WN-TIK-5.1
WNJ-TIK-5.2
NI-VK-1.3 13. Ouenka pe3ylbTaTOB ONPEACICHUS M 3allluTa 2 3 Kontpons mocemaemocTtr. Kpyrisiit cTot.
NJ-YK-2.2 Tpethero srana YUPC. OO6cyxieHue pe3ynbTaToB ONPEACTICHHS
W-TIK-1.3
NJI-TTIK-5.1
WN/-TIK-5.2




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Bujsr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHMS: o ° E = S g MeponpUsTHii', oDecnednBaoIue 110
K071(bI) HaumeHoBaHue pPa3/ieioB, TeM; o Z o Z 2 o s 7 g COBOKYIHOCTH TeKYIIHA KOHTPOJIb
dhopmupyemoii(bIx) (hopma(bl) MPOMEKYTOUHOIH aTTeCTAINH g § g & g g § % = § yCIeBaeMoCTH;
KoMneTeHuuu(ii) u E’ = E i E E = E E g & (opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHHKATOPOB g g 8= £E£ |88 ycneBaeMocTH
JAOCTHKEHHS & 2 = = S =z 2 E) 8 ]
KOMIeTeH M i =9 = ~
WJ-VK-1.3 14. JlemoHCTpauMOHHBIE pabOTHI 1O AaTOMHOM u 2 KonTpous nocemaemMocTy.
HI[-VK-ZZ MOHeKyanHOﬁ CIIEKTPOCKOIIHH. CO6CC€I[OB3HI/IC. HpeﬂCTaBHCHHe
NA-TIK-1.3 MUCBMEHHOTO OTYETA TI0 OJTHOMY H3
WNJI-TIK-5.1 HCIOJIB30BAHHBIX METOJIOB aHAIM3A.
N-TIK-5.2
UI-YK-1.3 15. 3amuTa moMamHuX pacu€THRIX padOT MO aTOMHOM 2 3 Kontpons nocemaemocTu.
NJI-YK-2.2 abcopOuuu. CobecenoBanne. 3amuTa pacu€THBIX
HI[-HK-13 pa60T_
HUI-YK-1.3 16. 3ammra goMamHEX ~pacu€THRIX paboT TO 2 3 CobeceoBanue. 3anmra pacu€THBIX
WJ-VK-2.2 MH(PAKPACHOI CIIEKTPOCKOITHH. pabor.
WN/I-TIK-1.3
NA-YK-1.3 17. KoninokBuyM 10 CHEKTpalbHBIM  METOAaM 2 5 3amuTta koyutokBuyma. CobecenoBanne
NA-YK-2.2 aHanM3a.
WN/I-TIK-1.3




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Bujsr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHMSI: o s 2 = 8 g MeponpUsTHii', oDecnednBaoIue 110
K071(bI) HaumeHoBaHue pPa3/ieioB, TeM; o = o Z 2 g s 7 g COBOKYIHOCTH TeKYIIHA KOHTPOJIb
dhopmupyemoii(bIx) (hopma(bl) MPOMEKYTOUHOIH aTTeCTAINH g § 5 & g § % = § yCIeBaeMoCTH;
KoMIeTeHumu (i) 1 =) = E i = E 3 =L £ ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HHIHKATOPOB g % | SS=& £E£ g8 yCIIeBaeMoCTH
JAOCTHKEHHSsI & l% = S8 E = l% s | &%
KOMIeTeH M i =9 = ~
NA-YK-1.3 18. CormocraBiieHHe pe3yJbTaToB aHaJn3a, 2 S Cobecenosanue
NJ-VK-2.2 MOJTy4EeHHBIX TpeMsi MeToamu. 3amura YHPC.
W-TIK-1.3
Bce unauxaropel | DK3aMeH 18 X 36 X 42 + | Dk3aMeH 1o Ouseram
BCeX KOMIETEeHIH i 32
HUTOI'O 3a cemecTp 18 36 74 128 OK3aMeH
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3.3.  Kparkoe conepkanue yueOHON AUCITUTIITUHBI
HanmenoBanme
Ne man pa3nena u TeMbl Conepskanue pa3sjesia (TeMbl)
JUCHUIIINHBI

Jlexuus 1 Bgenenue B Uctopus pa3zButus aHanuTHyecKo XUMHH. OCHOBHBIE HOHATHUS U

OXMA. 3aKOHBl AHWINTUYECKOH XUMHHM. AHATUTHUECKUH CHUTHal. THIbl
aHamuTHaeckux peaknmid. Kmaccndukarms meromoB @XMA. Meroasl
KOJIMYECTBEHHOTO OINPEEIICHUSI.

Jlexmus 2 . OXMA. DIEKTPOXUMUYECKIE METO/IbI aHAITN3a, UX KJIacCU(UKalus, ooIme
MeTtos! OCHOBBI MeToJI0B. Bonmbramnepometpusi. [lonsiporpaduueckne mMeToast
noJsiporpaduu. aHanm3a. Kiaccudeckas mocTosHHOTOKOBas nossiporpadusa. OCHOBBI
AwmnepomeTrpudeck | merona [IpuHIMIIUANbHAas CXeMa YCTAaHOBKU. YCIIOBHUS BBIIOJIHEHUS
0€¢ TUTPOBaHUE ananusa. [Tonsporpamma. Ilonmsiporpaduyeckas Bonna. KauectBeHnas u

KOJIMYECTBEHHAs XapaKTEPUCTHKH MeToAa. MeTonbl KOJINYECTBEHHOTO
OTIpEACICHYSL.

[MepemennorokoBasi momsiporpadus. [lpuHnunuaneHas cxema
ycTaHOBKA. @DopMa  BOJBTAMIEPHOM  KPUBOM. OIEKTPOaBbL,
ucrnonb3yemble B momsaporpaduu.  IIpenmensr  ompenensieMbIx
KOHIIGHTpaIuii, PaKkToOphl, BIUSIONIME HA ero 3HaueHus. VHBepcroHHAs
BOJIbTaMIIEPOMETPHSI.

AMIlepoMeTpUYecKOe  TUTPOBAaHHE.  YCIOBHUS  BBINOJHEHUS
aHanuza. Cxema ycTaHoBKHM. KpuBble THTpoBaHHSA.  XHMHYECKHE
peakuuy, HcCIoab3yemMble B MeTtone. llpeaensl  ompenenseMbIX
KOHIeHTpanuil. [IpuMeHeHre MeToI0B BOIBTaMIIEPOMETPHUH.

Jlexums 3 [Torenumomerpuue Knaccudukanus MeTonoB noreHnuoMeTpuu. OCHOBBI METOJIOB
CKHE METOMBI moTeHHuoMeTpu.  YpaBHeHue HepHcra. Knmaccel  3mekTponos,
aHanm3za. [Ipamas UCIONB3yEMBIX B TOTEHIMOMETPUYECKUX METOAax aHanusa. IIpsmas
IIOTEHIIMOMETPHUSL. noreHiuomerpuss. pH  —  wmerpua.  HMonomerpusa.  Mertoasl
[loTreHnmomeTprue | KOIMYECTBEHHOrO ompeaencHus. I[IpumMeHeHMe MeETONOB  IpAMOM
CKOE TUTPOBaHUE MOTEHIIMOMETPHH.

Tunsl peakuuif, HCMOIB3YEMBIX B MOTEHIMOMETPHYECKOM
TUTPOBAHUH. Tunst 3JIEKTPOJIOB, HCTIOJIb3yEeMbIX B
MOTEHIMOMETPUYECKOM  TUTpoBaHMM.  llpuHiunuaneHas  cxema
MOTEHIIUOMETPUYECKOU YCTaHOBKU. dopma KpPUBBIX
MOTEHIIMOMETPUUECKOT0  TUTpoBaHusA.  Ilpemensr  ompenensieMbIX

KOHI.[CHTpa].[HfI. HpI/IMeHeHI/Ie MNOTCHIUOMETPUYICCKOI'O TUTPOBAHH.

Jlexmuga 4

Kynonomerpuueck
ue METObI
aHanmuza. [Ipsmas
KYJIOHOMETpPHUSL.
Kynonomerpuueck
Or0 TUTPOBAHUSI.

OCHOBBI KyJIOHOMETPUIECKOTO MeTojla aHanu3a. Kiaccudukarms
METOAOB KyiJoHoMeTpuu. 3akoH Dapazges. VYcinoBusi BBINOIHEHUS
KYJIOHOMETPHUYECKOTO METO/Ia aHaju3a. Y CTaHOBKA JIJIA METO/Ia IIPSIMOM
KyJloHOMeTpuH. [Ipeensl onpeaensieMbIx KOHIEHTPALUM.

Knaccudukarust MeTOOB KyJIOHOMETPUYECKOTO THTPOBAHUS.
[IpunnunuanbHas cXeMa YCTaHOBKM Uil  KYJIOHOMETPUYECKOTO
TUTpOBaHUS Pacu€r KoauMYecTBa DJJIEKTPUYECTBA, IMOUIEAIIETO Ha
BBIMIOJIHEHUE aHaIu3a. MeToIbl MHIMKAIIMKY KOHLA 3JIEKTPOXUMHUYECKON
peakuuu. IlpumeHeHue MeToAoB KylnoHOMeTpud. CpaBHUTENbHAS
XapaKTePUCTUKA ITIEKTPOXUMHUUYECKUX METOJIOB aHAJIM3A.
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Jlexuus 5 AtomHas ONEeKTPOMAarHWTHBIA  CHEKTp HW3IY4YEHHs, €ro BOJIHOBBIE U

CIIEKTPOCKOIIHS. JHEepreTHyYeckue xapakTepuctuku. Kiaccudukanus crnekTpaabHbBIX
OMHUCCUOHHBIN METOJIOB aHaNH3a.
CHEKTPaJIbHBIN OMUCCHOHHBI CHEKTpabHBIM aHanu3. McToyHMKH BO30YKIACHUS
aHaJIM3. JIEKTPOMArHUTHOTO CIEKTpa, MOHOXpoMmaropsl. (CxeMa yCTaHOBKU
AToMHO- SMHUCCHOHHOTO  aHan3a. [Inamennass ¢ortomerpus. Bemiectsa,
abcopOunoHHast ompezenseMble  METOJAaMH  SMHCCHOHHOTO  aHajiu3a, Mpelessl
CIIEKTPOCKOIHS 00OHapy>KeHHMS OIIpenesieMbIX KOHIIEHTPaUH.

OCHOBBHI METOJIa aTOMHO-a0COPOIIMOHHON CIIEKTPOCKOIHH. 3aKOH
aTOMHOTO mornomeHus.  Mctounuku wusiaydenus. CxemMa aTOMHO-
a0COpOLIMOHHOTO  CIEKTPOMETpa. MOHOXpPOMAaTopsl M NPUEMHUKA
U3ITy4eHHSL. BemectBa, ompenenseMble = METOIOM  aTOMHO-
abcopOLUMOHHON CIEKTPOCKOMHH, TIpeeIIbl OTIpeETsIeMBIX
KOHLICHTpauui.

Jlexmus 6 MonekyinsipHas OCHOBBI METOZIa MOJICKYJISIPHOM a0COPOIIMOHHOM CIIEKTPOCKOITHH.
abcopOImoHHas 3akon byrepa-Jlambepra -bepa. MosekynsipHbIe CIIEKTPHI TOTJIOIMICHUS.
CHEKTPOCKOMHUSL. Crektpockomnusi B BHAUMOW obOmactu crekTtpa. CxemMa yCTaHOBKH,
CriekTpocKOnusl B | HCTOYHUKM U3Iy4YeHHs, MOHOXpomaropel. [Ipumepsl ompenenseMbIx
V®-, BumuMon u | BemecTB. KauecTBEHHBIN M KOJIHMYESCTBEHHBIN aHAIN3.

HK-obnactu CriekTpsl TOTTIONIEHUA B yIbTpadrOIeTOBON M WHGPAKPACHOU

CIIEKTpa. oOmactn cnektpa. Ha3Hauenwe MeTomoB ynpTpadHUOIETOBOH H

doTtomeTpuueckoe | MHPPAKPACHON CIIEKTPOCKOINH.

TUTPOBAHUE. dotoMerpuueckoe TUTpoBaHue. (Cxema ycTaHOBKU. Bemiectsa,
ompeeseMble METOI0M (hoTOMETPHUIECKOrO TUTPOBAHUSI.
Konnenrtpanuu onpeaensieMbIX BEILECTB.

Jlexums 7 CriekTpockomnus OcHOBBI MeTO/a SAEpHO-MarHuTHOro pesonaxca. Cxema SIMP-
SIIEPHOTO cnektpoMmeTpa. Ilondarue rupomarautHoro otHomeHus. Crnektp SAMP.
MAarHUTHOTO Xumnueckuil casur. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHanu3. Meron
pe3oHaHca. MIPOTOHHOTO MarHUTHOTO PE30HAHCA.

Jlexmusg 8 MeToapl OCHOBBI xpomarorpapuaecKux METOJI0B a”Haiau3a.
XpoMaTorpaQuu. Knaccupukamms  meromoB  xpomarorpaduu.  Xpomarorpamma.
l'azoBas KauecTBeHHBII U KOIMYECTBEHHBINH aHAIN3.

XpomaTorpadus I'azoBas Xpomatorpagusi. Cxema YCTAHOBKH.
XKunkocrHas Xpomarorpadudeckue  KOJOHKH, COpPOEHTBI, Tra3bl, HOCHTEIH.
XpomMatorpagusi. JHetexropsl. [IpakTrdeckoe mpruMeHEHHE Ta30BO XpoMaTorpaduH.

OcHOBBI MeToJa KHUJKOCTHOM XpoMaTorpaguH.
Xpomarorpaduieckne KOJIOHKH, COPOEHTBI M BBIOOp MOABHKHOMN
¢daser. CxeMa >KHAKOCTHOTO Xxpomarorpada. XpomaTtorpaduueckue
netekropel. BOXX. Monnast u rens xpomarorpadusi. ToHKocToWHas u
OymakHast xpomatorpadus. IIpakTuyeckoe MpPUMEHEHUE KUIKOCTHON
XpoMaTorpadum.

Jlexrus 9 IIpumeHneHune [Ipaktrueckoe mnpumenenne ©OXMA Ha ™NOpOW3BOACTBE, B
OXMA s MeaunuHe, Hayke. McmompzoBanme BOXKX mpum anammse cmecei
aHanu3a OOBEKTOB | OPraHMYECKUX COCIWHEHWH pa3IMuHBIX  KiaccoB. llpumeneHue
OKpy>Karomen npenapaTUBHOM XpoMaTorpaguu HpU aHAIN3E CMECed OpraHUYECKUX
cpensl U COeMHEHNH. AHAnMU3 BO3/AyXa, MPHUPOIHBIX W CTOYHBIX BOJ, IIOYB,
TEXHOJOTHMYECKUX | TEXHOJOTUYECKHX PACTBOPOB MIPOU3BOACTB.
00BEKTOB
JlabopaTopHbie padoThI

JlaGoparop | 1.BBoxmHOE Huckyccus mno wMatepuanam Jekuuu 1. Copepxkanue ydeOHO-

Has pabora | 3amsaTue. Beimaua HCCIIEIOBATEILCKON pabOTHl CTyICHTA. XapaKTEePUCTHKAa OOBEKTOB

1 3aJaHus Ha aHanm3a. Bo3aMokHbIC BapHaHTHI 3a1aHus Ha BeiorHeHHe Y IPC. Bunbt
YUPC*** pacuéTHBIX JOMAIIHMX 3ajaHuil, KoJIoKBHyMBI NO TEOpPETHYECKUM
XapakTepHuCTHKa Bonpocam Kypca. Conepkanue ot4éra no BeinosHeHHod YUPC.
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00BEKTOB aHAIN3A.

JlaGoparop | Bribop ycnoBuit Ha 3ansTHM ocBauBaroTCsI METOMKH ONpPEAETIEHNUS OJHUM M3 TPEX
Has paboTa | ompeaeneHus MeTonoB. Hanpumep, npu BHIIOIHEHUH ONPEACICHUN METOAOM IPSAMON
2 KOMIIOHEHTa ¢doTroMeTpuu CHadama TOTOBHUTCS CEpUsl CTAHIAAPTHBIX PAaCTBOPOB.
aHaAJIM3UPYEMOTO Onpenensiercss JMHA BOJHBI MaKCHMAaIbHOTO TMOTJIOMICHUS, MpH
pacTBopa MepBBIM | KOTOPOH M3MEPSIIOTCS ONTUYECKUE TUIOTHOCTH CTaHJAPTHBIX PacTBOPOB.
METOAOM. Ilo »>TMM  3HA4YEHUSIM  CTPOUTCA  TIPaiyHpOBOUYHBIA  Tpaduk,
paccUnTBIBAETCS YpaBHEHUE MPSIMOM U pelIaeTcsi BOIPOC O JIMHEHHOCTH
TpajyrupoBOYHOTO Tpaduka.
JlaGoparop | . Beimonnenue Ha 3ansTuM roToBUTCA HOBas CcepHsl CTaHAAPTHBIX pacTBOPOB H
Has paboTa | onpeaeneHus IpoBepsieTcs CTa0MIBHOCTh IPATyHUPOBOYHOrO rpaduka M OLEHUBACTCS
3 KOMITOHEHTA BO3MOYXHOCTh €TI0 MPHUMEHEHHsS JUIsl KOJUYECTBEHHOI'O OINpeAeTIeHMUS
aHAJIM3UPYEMOTO KoMmroHeHTa. [IpoBoauTcst BEIOOP METONMKHM OMpEAeTIeHUs] KOMIIOHEHTa
pacTBopa mepBbIM | B MOJIEJIBHOM pacTtBope. PaccuutbiBaercsi cTemneHb pa30aBiIeHUs
MeTozoM. Beibop aHanmu3upyeMoro pactBopa u nAp. IlpoBoagurcs mnpurotosieHHE
METOJIUKU aHAJIU3UPYEMOro pacTBOpa M OIpeneNneHue KoMioHeHTa. OnpenencHue
OTIpECIICHHSL. NpoBOAMTCA S5 — 6 pa3, 3aTeM BBIIOJHAETCS PAacu€T KOHLEHTpaLUU
OIIpeNeNIIEMOr0 KOMIIOHEHTA.
Jlaboparop | Maremarndeckas OneHka cCiIy4alHOM COCTaBIAIOLIEH TOrPEIIHOCTH  pPe3yJIbTaTOB
Has pabota | oOpaboTka ONpelesIeHUs] TPOBOAUTCS METONOM MAaTEMAaTHYECKOW CTaTHCTHKH.
4 pe3yIbTaToOB [IpaBUNbHOCTE  PE3YNbTATOB  OLIGHUBAETCS METOAOM  CpPAaBHEHHUS
OIpEACICHUA. IMMOJIYYCHHLIX PE3YJIbTATOB C I[GI‘/'ICTBI/ITCIH)HBIM 3HA4YCHHUEM. IIGJ'IEHOTCH
3aHII/ITa IIEpBOIro BbIBOALI, IO OIICHKEC MCTPOJIOTMYCCKUX XAPAKTCPUCTUK METOANKU
stana YUPC. ompeneneHusl.  3alluTa  pe3yJbTaTOB  ONpENENCHUs IMyTEM  HX
00CYXIEHUsI 32 KPYTIIBIM CTOJIOM.
JIabopatop | Bemmonnenue OcBoeHne METOJMKH OIpeeNIeHns] BTOPEIM MeToZioM. Hanpumep, meTox
Has paboTta | mcciegoBaHui noHomeTpuu. IlpuroroBneHne cepuu CTaHIAPTHBIX pPacTBOPOB C
6 yCIIOBHI W3BECTHOM KOHLIEHTpalMEell ONpenesisseMoro KOMIIOHEHTa (Hampumep,
OIIpEIeJIEHUS] XJIOPUI-MOHOB) METOJIOM I0CJIeJ0BaTeNbHOr0 pazbasienus. M3mepenue
BTOPBIM ME€TO/I0M. IOoTCHIIMaJia XJIOpUA-CEIICKTUBHOT'O QJICKTpPOJa B CTaHAapPTHBIX
pactBopax. Iloctpoenune rpagyupoBouHOoro Trpaduka u  pacuér
ypaBHeHusi mnpsMoil. OueHka kauecTBa pabOTHl HOH-CEJIEKTHBHOTO
JIEKTPOJa.
Jlaboparop | .. Beibop metoauku | [IpoBepka CTaOMILHOCTH IrPagyHpOBOYHOTO rpaduka 1 paboThl XJIOPU-
Has paboTa | onpeaeneHusl. CEJIEKTUBHOTO 3JeKTpoAa. Bribop meromuku omnpexaeneHus. Pacuér
7 Omnpenenenue CTeTIeHN pa30aBieHUs] aHaIM3UpyeMoro pactBopa Ilpurorosnenue
KOHUCHTpalunuu AHAJIM3UPYEMOT'O pacTBOpa. Bremonnenune OIpEACIICHNA KOHUCHTpAlUU
KOMIIOHEHTA B AQHAJTM3UPYEMOro KOMIIOHEHTAa. Pacuér KOHIEHTpaluu ONpeaessieMoro
MOJIETTBHOM KOMITOHEHTA.
pacTBope. [IpemomaBatens  TPOBOAMT  AEMOHCTPAllMOHHYIO  paboTy  TO
JIeMOHCTpaIlMOHHBI | KyJJOHOMETPHYECKOMY  OIpPENENeHNI0  KUCIOT. PaccmarpuBaroTcst
€ paboThI 110 BOJIBT- | KYJIOHOMETPHUYECKHE YCTAaHOBKHM, pabdodyne U  BCIOMOTaTeJbHbIE
aMIIEpOMETPUH U 3JIEKTPOJbI, Henu uHaukauuu. IIpoBenenue JIEMOHCTPAIIMOHHOU
KYJIOHOMETPHUH paboTel 1O momsporpaduu W aAMIEPOMETPUUYECKOMY THUTPOBAHHIO.
PaccmarpuBatoTcst  paboure M BCIIOMOTaTeNIbHBIE  AJIEKTPOJBL,
JIIEKTPOXUMHUECKHE  SUYEHKH, (OpPMBI  BOJNBTAMIEPHBIX  KPHUBBIX.
Brina€rcs nomaiiinee pacu€THoe 3aJaHUE.
Jlaboparop | 3ammra nomamuux | [TpoBoguTcst 3ammTa JOMAaNIHUX PacYETHBIX PadOT MO TMOISpOrpadum.
Has pabota | pacu€THbIX paboThl | CTyneHT odopmisier oxHy u3 paboT MO TOCTOSHHOTOKOBOW WIIH
8 0 NOJISIOrpaguH. MEPEMEHHOTOKOBOM MOJsiporpaduu 1Mo NEepPCOHANbHBIM JaHHBIM ISt
pacuéra. 3amura TPOBOAUTCS B TECTOBOW (OpME C IMOCIEIYIONIM
co0eceJoBaHMsI M MMPOBEPKOH pacyéTHON GOpPMBI pabOTHI.
Jlaboparop | 3amura nomamHux | [IpoBoauTcst 3ammTa TOMAamIHUX Pacu€THBIX paboT MO KyJIOHOMETPHH.
Has pabota | pacu€THbIX pabotsl | Ilo KylOHOMETpHH CTyAEHTaM TaKke MpeasaraeTcs onHa U3 AByX padoT
9 10 KYJIOHOMETPUHU. | C TEPCOHAJbHBIMM JAHHBIMM AJIs1 pacyéra. 3ammra HOPOBOJUICS B




16

TECTOBOK (opMe C TMOCIHSAYIONMM COOECEeOBaHUS W IPOBEPKOM
pacdy€THON HhOPMBI PabOTEI.

Jlaboparop | Kommoxsuym 1o KommokBruymM nmpoBoanTCS B BHJIE TUCHMEHHOM paOOTHI € TTOCIEAYIOIIHM
Has paboTa | 3JEKTPOXMMHUYECKU | YCTHBIM OIPOCOM. bBHIIETBI conepKaT KaK TeOpeTHYeCcKHe, TaKk |
10 M MeToJaM MIPaKTUYECKHE BOTIPOCHI.
aHajM3a.
Jlaboparop | Beimonmnenue OcBoeHME METOJWKH OIpeJeNeHuss TpeTbuM MeTonoB. Hampumep,
Hast paboTa | McClIeqOBaHUM MO TUTPOBaHUE  JKECTKOCTHM  BOABl  METOAOM  (hOTOMETPUYECKOTO
11 TPEThEMY METOLY tuTpoBanus.  llepBoHauanbHO ~— ompepensieTcss  AJMHA  BOJIHBI
aHalm3a MaKCHUMaJbHOTO IOTJIOIICHHS, TPH KOTOpOH OylneT NpOBOIUTHCS
TUTpoBaHue. [IpuroToBUTH pacTBOp TUTpaHTa — TpUiIoHa b.
JlaGopatop | Bwibop metomuku Crangaptuzamusi pacTBopa TpwioHa b 1O craHmapTHOMY pacTBOPY
Has paboTta | onpeneneHus. HUTpara Maraus Pacuyér xoHueHTpauuun TpuinoHa b. Beibop MeTomnku
12 Onpenenenne onpezaeneHus cojiei kéctkoctu. OmnpesaeneHre KOHUEHTPALUN COJel
KOHIIEHTPALIH KECTKOCTU B O0BEKTE aHAIHN3A.
KOMITOHEHTA B
MOJIETTHHOM
pacTBope
Jlaboparop | Omenka Pacuér MeTponoruueckux XapakTepUCTUK METOIUKH ONpeIeiIeHUs
Has pabota | pe3ynbTaToB couielt sk€cTkocTH. 1IpoBepKa MPaBUIIBHOCTU PE3YIIBTATOB ONPEICIICHHUS.
13 oTpeneNieHHs U 3amura Tpetbero stana YUPC. Kpyrislii cton
3alIUTa TPETHETO
stana YHUPC.
Jlaboparop | demonctparumonnsl | [IpenogaBaTens NPOBOAWT JAEMOHCTPAI[MOHHBIC Pa0OTHI MO ATOMHOM
Has pabota | e paboThI IO SMHCCHOHHOM M aTOMHOH aOCOPOLMOHHOI CIIEKTPOCKOIHUM, a TaKKe
14 aTOMHOM 1 METOaM MOJIEKYJISIPHOM aOCOPOLMOHHON CIEKTPOCKONUHU B BUIAMMOM,
MOJICKYJISIPHOM yIBTPaHUOICTOBOM M HH(paKpacHOW o0jacTH crekTpa. Boimaéres
CIEKTPOCKOIIHHU. JOMallHee pacy€THOE 3aJaHue 10 aTOMHOHW  aOCOpOIMOHHOM
cnektpockonuu 1 MK-criekrpockomnum.
JlaGoparop | 3amura nomamHuX | CTygeHT 3aluiaeT CBOW BapHaHT pacd€THOHW pabOThl MO aTOMHOU
Has pabora | pacdérHbBIX paboT a0COpOIIMOHHON CIIEKTPOCKOMMU. 3allluTa IPOBOAMTCA B TECTOBOM
15 0 AaTOMHOM dopme ¢ mocieayromuM cobeceloBaHHEM M IPOBEPKOM pacyETHON
abcopOrum. (hopMbI paboTEHI.
Jlaboparop | 3amura momamuux | CTymeHT 3amuinaer cBod BapuaHT paborel 1o MK-crmekrpockonuu
Hast pabota | pacu€THbIX paboT (pacumdposka MK-cniekrpa BosjokHa. 3amuTa MpoBOJUTCS B TECTOBON
16 1o uHQpakpacHod | Gopme c NoCIeqYIOIINM COOECeI0OBaHUEM.
CHEKTPOCKOTIHH.
JlaGoparop | Komnoksuywm mo KomtokBuyM TpoBOAMTCS B BHIAE NHCBMEHHOW pPabOTHI C
Hast paboTa | CrIeKTpaIbHBIM MOCIEAYIOUIMM  YCTHBIM  ompocoM.  bumersl  cogepxkar  Kak
17 METOJIaM aHajn3a. | TEOPETHYECKHE, TaK M IMPAKTHIECKHE BOIIPOCH Kypca.
JlaGoparop | ComocraBnenue 3ammra  y4eOHO-HccieqoBaTeNbCKod — paboTel.  OOcyxaeHue
Has paboTa | pe3yiabTaToB MOJly4YEHHBIX ~ PE3yNpTaToB  3a  KpyrieIM  cTojoM.  OueHka
18 aHaiu3a, 3¢ PEeKTHBHOCTH BBITIONHEHUs JabopartopHbix pabor B BHie YUPC.

[IOJTYYEHHBIX TPEMSI
MeToJlaMu. 3aluTa
YUPC.

HpeIICTaBHeHI/Ie CTYACHTaMU IHMCHbMCHHOI'O oTuéTa IIO OOAHOMY U3
METOO0B BBIIIOJTHEHHOM pa6OTI>I.




17

3.4. Opranuszanusi CaMOCTOATEIbHOW PaObO0Thl 00YYaIOLIUXCS

CamocrosarenbHas paboTa CTyAeHTa — o0si3aTeNbHass 4acTh OOpa30BaTEIbHOIO Mpoliecca,
HalpaBJeHHass Ha  Pa3BUTHE TOTOBHOCTH K  MNPOQECCHOHAIBHOMY H  JINYHOCTHOMY
caMo00pa30BaHUIO, Ha MPOEKTUPOBAHHE JAJbHEHIIEro o0pa30BaTeNbHOIO MapuipyTa H
npodeccHoHaIbHON Kapbephl.

CamocrosiTenbHas padoTa 00y4arouMXcsl M0 AUCIUIUIMHE OPraHu30BaHa KaK COBOKYITHOCTb
AyAUTOPHBIX W BHEAYAWTOPHBIX 3aHATHH W padoT, 00eCHEeUMBAIOIINX YCIHENIHOE OCBOCHHE
JIMCIUTLIMHBL.

AynuTopHas caMOCTOsTeNbHas paboTa oOydaromuxcsl M0 AMCHUILIMHE BBITOTHIECTCS Ha
y4eOHBIX 3aHATUSX IO/ PYKOBOJCTBOM TIIpErojaBareis M MO €ro 3aJaHuio. AyIuTOpHas
caMocTosATeNbHas paboTa 00yJaloMXCs BXOAUT B OOIINI 00beM BpeMEHH, OTBEACHHOTO y4eOHBIM
IUIAHOM Ha ayJIUTOPHYIO paOOTy, U PEriIaMEHTUPYETCS paclIUCAHUEM y4eOHBIX 3aHATHH.

BueaynuTtopHas camocTosTenbHas paboTa 00y4alonuxcs — IUIaHupyeMast yueOHasi, Hay4HO-
UCCIIeI0BaTeIbCKasl, MpaKTU4eckas padora OOy4aroNIMXCs, BBINOJHSIEMas BO BHEAYAUTOPHOE
BpeMs 1O 3aJaHUI0 M TPH METOAWYECKOM pPYKOBOJCTBE TIperojaBareis, HO 0e3 ero
HETOCPEICTBEHHOT'0 YUacTHsl, pAaCIIUCAHUEM YICOHBIX 3aHITUI HE PETrIIaMCHTUPYETCS.

BHueaynuTtopHas camocTosiTenbHas paboTa 00yJaromuXxcsl BKIIOYAeT B ceOs:

- MOJITOTOBKY K JICKITHSIM ¥ JTA00PATOPHBIM 3aHSATHSIM;

- M3y4YEHUE CIICHUAIBbHOM JINTEpaTypHl,

- U3y4YCHUE PAa3JIC]IOB/TEM, HEBBIHOCUMBIX Ha JICKIMM U JIADOpATOpHBIC 3aHSATHS
CaMOCTOSTEIBHO;,

- BBITIOJTHCHUE JIOMAIITHHUX 33J]aHUH B BUJIC PACUETHBIX padoT;

- noaroroBka k 3amure YUPC;

- MOJITOTOBKA K KOJUIOKBUYMAaM;

- MOJI'OTOBKA K TECTUPOBAHHIO

CamocrosarenbHass paboTa oOyyaroIIMXCsl C y4acTHeM IMpernojiaBarens B (opMe HHOM
KOHTaKTHOM paloThl MpenycMaTpuBaeT TpYNIOBYIO U (WIM) HWHAMBUIyaJIbHYIO paboTy c
00y4aroImyMHUCs U BKIIIOYAET B ce0sl:

- MIPOBEJICHNUE WHJMBUIYaJbHBIX M TPYNIOBBIX KOHCYJIbTAlMM 10 OTHEIbHBIM
TeMam/pasjiesiaM TUCIUTITUHBI;

- IIPOBEJIEHUE KOHCYJIBTALUN NIEPE]] IK3aMEHOM,

- KOHCYJbTallMM IO OpraHU3allid  CaMOCTOSITEIbHOTO  HM3YyYEHUS  OTIENbHBIX
paszenoB/TeM,  0a30BBIX ~ MOHATHM  y4eOHBIX  JAMCHUIUIMH  HPOQUIBHOIO/POJACTBEHHOTO
OakanaBpuata, koropsle (opmupoBamu OIIK u IIK, B mensx obecredyeHuss MpeeMCTBEHHOCTH
o0OpazoBaHus (11 CTYJIEHTOB MarucTpaTyphl — B LEJSAX YCTPAHEHHs TPOOEIIOB TOCIIE MOCTYIUICHUSI
B MarucTpaTypy aOMTypHEHTOB, OKOHYHMBIIHNX OakanaBpuat/crenuanurer uHeix YI'CH);

HepequL paSIleJ'IOB/TCM/, MNOJIHOCTBKO HJIM 4YaCTHYHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC
HN3YUCHHUEC C MMOCICAYIOIIUM KOHTPOJIEM!

Buasl u gopmbl
HaunMeHoBaHue pa3aesia A (bop )
KOHTPOJIbHBIX =
/rempt MeponpHUSITHH g
OUCYUNIUHBY/MOOYA, . ponp <
Ne i 3agaHus 1J15 CAMOCTOSITeJIbHON padoThI (Y4MTBHIBaIOTCSI =
BBIHOCHMMBEIE HA 2
TIpU NPOBeeHU N g
CaMoOCTOSATeTbHOE >
TEeKyLIero 29
H3y4ueHue =7
KOHTPOJISA)
1. OT10op 1 MOATOTOBKA CaMOoCTOATENBHO npopabotats | CobecenoBanue 3
po0 K aHaIn3y MaTepual U CAENATh KPaTKUI KOHCHEKT. | IO TEME.
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2. MeToasl MaCKHpOBaHUS,
paszeneHus u
KOHIIEHTPUPOBaHUS

CamocTosTensHO IpopadoTaTh
Marepual U clienaTh KpaTKUH KOHCIIEKT. | Mo TeMe

CoOecenoBanue 3

3.5. HpI/IMeHeHI/Ie QJICKTPOHHOTI'O 06y11eH1/151, JUCTaHIMOHHBIX 06p830BaTeJ'IBHI>IX

TEXHOJIOT UM

[Tpu peanuszanuu nporpaMmbl yueOHOM JUCIUTUIMHBI BO3MOXKHO TPUMEHEHHE HJIEKTPOHHOTO

06y‘leHI/Iﬂ N JUCTAaHIIMOHHBIX 06pa3OBaTeJ'IBHBIX TEXHOJIOTHIA.

Peanuzanus nporpaMMel yaeOHON AMCHUIUIMHBI C IPUMEHEHHUEM 3JIEKTPOHHOTO O0YYEHUS U
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMH periaMeHTUPYeTCs NeHCTBYIOIMMH JIOKAIbHBIMU
AaKTaMM YHUBEPCUTETA.

[IpumeHstoTCs ClaenyroUMil BapuaHT pealu3aliyd NporpamMmsl ¢ UcnoJib3oBaHueM OO0 u

JA0T

B snextpoHHyI0 00pa3oBaTeNbHYIO0 Cpeay, MO0 HEOOXOAWMOCTH, MOTYT OBITh IEPEHECEHBI
OTJIeIbHBIC BUBI yYEOHOMN JEATEIbHOCTH:

HMCII0JIb30BaHUe 00beEM BKJIIOYEHHE B YUEOHBIH
ucrnoans3opanne D0 u JJOT ’ y
90 u 10T yac npoirecc
CMEIIIaHHOE JIEKIIAN 18 B COOTBETCTBHUU C
oOydeHune 11a6opaTopHEIE PabOTHI 36 pacnrcaHieM y4eOHBIX

3aHSATUN
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4. PE3YJIbTATBI OBYUYEHMS 1O JUCHUIIVIMHE. KPUTEPUN OLEHKHW YPOBHS COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

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

Ypoun Hrorosoe Ouenka B . IMokasaresn ypoBHs c)OPMHPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJINY€eCTBO MATHOATJILHOM =
. YHHBEPCAJILHOT(-
KoMmeTeHmum(-i) 0a/10B cucremMe N .
. bIX) o01enpodeccuoHAILHOM(-bIX) npodeccuoHaTbHOM(-bIX)
B 100-0an1bHOM 10 pe3yJbTaTamM N .
. KOMIeTeHInu(- KOMIIeTeH Uil KOMIeTeHInu(-i)
cucremMe TeKyled u i)
1o pe3yJibTaTam NMPOMeKyTOUHOMH WI-YK-1.3
TeKylleH u aTrrecTaliu WJ-VK-2.2
NPOMEKyTOYHOM WJI-TIK-1.3
aTTecTanumn WJI-OTIK-5.1
NJ1-OIK-5.2
UJ-OIIK-5.3
BBICOKHUI OTINYHO/
3a4TeHO (OTIIMYHO)/ OOyyatomuiics:
3a4TEHO — WCUEPNBIBAIOIIE U JIOTUYECKU CTPOIHO

u3naraeT ydeOHBIH MaTepuaig, yMeer
CBSI3bIBATH ~ TEOPHIO C  MPAKTHUKOM,
COpaBisieTCss € pelIeHHeM  3ajad
npoheCCHOHAILHOM HaNpaBJICHHOCTH
BBICOKOTO YPOBHSI CIIOKHOCTH, TIPABUIILHO
000CHOBBIBACT IPHHSATHIC PEIICHUS,

— MOKAa3bIBACT CIIOCOOHOCTh B TIOHHMMAHHH
U TPAKTHYECKOM HCIIOJIb30BAaHUU (PH3UKO-
XMUMHYECKUX METOIOB  aHajim3a IS
PpeHICHUA KOHKPETHBIX TCXHOJIOTMYCCKUX
3ajad;

— CIIOCOOCH ITOTIONHSITh TEOPETUUECKYIO
UH(POpPMAIIHIO CBEJICHUAMU u3
COBPEMEHHBIX HayYHBIX HCTOYHHUKOB,;

— crocobeH aHaJIM3UPOBAThH
JIUTCPATYPHBIC HCTOYHHKHU C OCJIbIO
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BEIOOpa ONTUMAIBHOTO METOJA aHAN3a B
KOHKPETHOM cITyJae;

— JJaeT pa3BepHyTble, HCUYEPIBIBAIOLINE,
po(hecCHOHAIIBHO TPaMOTHBIE OTBETHI Ha
BOIPOCHI, B TOM YHCIIE, TOTIOJIHUTENbHBIE.

MOBBIILICHHBII xopormo/ - OOyyarommuiics:
3a4TeHO (XopoIo)/ — JIOCTATOYHO MOAPOOHO, IPAMOTHO U TI0
3a4TE€HO CyLIECTBY u3naraeT U3yYEeHHBIH

MaTepualn, MPUBOIUT U PpaCKpbIBAaeT B
TE3UCHOM (hopMeE OCHOBHBIE TIOHATHS;

— crnoco0eH IIPOBECTH aHANU3  pada
(U3UKO-XUMHIYECKUX METOIOB aHAIHM3a C
LIEJIbI0 BHIOOPA ONTUMAIIBHOTO PEIICHHUS :
— JIOIyCKaeT eAWHUYHBbIE Herpyobie

OIITHOKH;
— JIOCTATOYHO XOPOIIO OPUEHTHPYETCS B
yaeOHOH " po(hecCHOHATEHOM
JHUTEpaType;
— oOTBeT OTpaxkaer 3HaHUE
TEOPETUIECKOTO u MPaKTUYECKOT0
Mmarepuana, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEM.
0a30BbIi YAOBJIETBOPHUTEIHHO/ - Ooyuaromuiics:
3a4TE€HO — JIGMOHCTpHUPYET TEOPETUUECKHE
(ynoBieTBOpHTENBHO)/ 3HaHMS OCHOBHOTO y4eOHOro MaTepualia
3a4YTEHO JUCIMIUIMHBL B 00beMe, HEoOXOIUMOM

g nanpHennero ocsoenus OITOIT;

— € HCETOYHOCTAMHU H3JIara€T NPUHATYIO
KJTACCHU(UKAITHIO (U3UKO-XUMHYECKUX
METOJIOB aHAJIH3a;

C 3aTpyIHEHUSAMH OIHUCHIBAET OOJACTH
MPAKTUYECKOTO TMPUMEHEHUS Pa3TUIHBIX
METOJIOB aHAJU3a.

— JIGMOHCTpHUpYET (b parmMeHTapHbIC
3HAaHUS OCHOBHOH y4eOHOH JHTepaTypsl
0 JUCILHUILINHE;
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— OTBET OTpakaeT 3HaHHWA Ha 0a30BOM
YPOBHE TEOPETUUECKOTO U MPAKTHYECKOTO
Martepruana B o0bemMe, HeOOXOAUMOM IS
JanbHedIel y4eObl M IpencToAlIeiH
paboThl IO TPOPUITIE0 O0YUEHHS.

HU3KUHI

HEC 3a4TCHO

HEYJIOBJIETBOPUTEIbHO/ | OOyuarowuiica:

—  JIEMOHCTpHpPYeT (hparMEeHTAPHBIC 3HAHHS TEOPETHUECKOTO U MPAKTHISCKOTO MATEPUAl, TOMyCKAeT
rpyOble OIIKMOKY NPH €T0 W3J0KEHUH Ha 3aHATUSAX U B XOJI€ IPOMEKYTOUHOM aTTeCTall|H;

—  HCIIBITHIBACT CEPhE3HBIC 3aTPYTHCHUS B IPUMEHEHUH TEOPETHUECKUX MTOTI0KEHUH MIPH pEIICHUN
MPaKTUYECKUX 3a/1a4 PO(ECCHOHATBHOM HATPABICHHOCTH CTAHAAPTHOTO YPOBHSI CIIOXKHOCTH, HE
BJIaJeeT HeOOXOMUMBIMHE IJIS TOTO HaBBIKAMH U TIPUEMAaMI;

—  He CIoco0eH MPOoaHaIM3UPOBATh CBSI3U H 3aKOHOMEPHOCTH, CYIIECTBYIOMINE MEXKITy CBOHCTBAMHU
aHAJIM3UPYEMBIX BEILIECTB U METOAAMU MX aHAN3a,

—  BBINOJNHACT 3aJaHus mabinoHa, 0e3 IPOSBICHUS TBOPUCCKON MHUAIINATHBEI

B 00BbeMe, HEOOXOAUMOM JIJIsl AaJIbHEeHIel yueosl.

5.

OIEHOYHBIE CPEJICTBA JJI5I TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y IIPOMEKYTOYHOM
ATTECTALUHU, BKJIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIUXCA

[Ipy mpoBeneHUU KOHTPOJS CAMOCTOATEIbHOW PAaOOTHI O0y4aromIMXcs, TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOM aTTecTaluu Mo Yy4eOHO
mucuuiuinHe «[lonmumepHble MaTepralbl I IPOU3BOJICTBA YIIAKOBKH M MOJUTpadUUeCcKO MPOIYKIIUN» IPOBEPSETCs YPOBEHb CHOPMHUPOBAHHOCTH Y
00yJaroImuxcst KOMIETEHINHA 1 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB 00yUYSHHS 10 TUCIUIUIMHE, YKa3aHHBIX B pa3ziesie 2 HaCTOAICH MPOTrpaMMBl.

5.1.

@opMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUMN !

Ne it

DopMBbI TEKYNIET0 KOHTPOJISA

IIpuMepbI THIIOBBIX 3aJAHUI

1.

BxonHoe TecTupoBaHue

Lenp TecTupoBaHUE-ONPE/ICIICHUE YPOBHS IOJATOTOBKM W 0a3bl 3HAHWH, MOJYYCHHOM B MPEIbIIYIIEM
YpOBHE 00pa3oBaHUs

[IprMepsl TECTOBBIX BOIPOCOB
1. Ilepeyuncianre THNbLI AHAJUTHYECCKUX PEAKLMI.
2. UTo JIe’KUT B OCHOBE METOJ0B KHCJIOTHO — OCHOBHOTO TUTPOBAHMUSI?
3. Yto Takoe mKAajJIa KHCJIOTHOCTH PACTBOPUTEJIS?
4. Kakue croco0bI TATPOBAHMS MCIOJB3YIOTCS B THATPAMETPHYECKHX METOAAX aHaJIu3a?
5. UTo Jie:KUT B OCHOBE METOJ0B OKHCJIUTEIHHO- BOCCTAHOBUTEIHLHOTO TUTPOBAHMS ?

Tect 1o 3amuTe JOMAIIHUX PACYETHBIX

IIpumep TecToBoroO 3a1aHUs

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

DopMbl TEKYIEr0 KOHTPOJIA

IIpumepsbl THNIOBBIX 33JaAHUI

paboT 1o noisporpadun u
KYJIOHOMETPHH

1. B monsporpadun GOHOBBIH 3JIEKTPOITUT MPHUOABIISIOT B PACTBOP C IENBIO:

- YMEHBIIEHHS TOKa 3apsyKEHUs JBOWHOIO JJIEKTPUUYECKOrO CJIOS U TPENOTBPAIICHUS 3JIEKTPOJIN3a
OTIPEAEAEMOr0 COETUHEHHUS;

- IPEJOTBPALICHUS JIEKTPOIN3a ONIPEAEIAEMOr0 COEAMHEHNUS 1 YMEHBIICHNS COPOTHUBIIEHUS PacTBOPA;

- YMEHBIIEHHUs CONPOTHBICHHS PAcTBOpPa M HCKIIOUEHHMS MHIPALlUM HOHOB  OINPENENIIEeMOr0
COTIPOTHUBJICHHUS;

- NCKJIFOUEHMSI MUTPALU MOHOB OIPENENsIeMOr0 COEIUHEHUSI U YMEHBIIECHHUS TOKa 3apsDKEHHUs] JBOWHOIO
IEKTPUIECKOTO CIIOSI.

2. Kakomy metojy aHamu3a cooTBeTCTBYIOT ycioBus: | = f(E); E — Benuuunna nepemennas; lg = f(C) —

3. Uto sBIIsIeTCS Ka4eCTBEHHOM XapaKTEPUCTUKON Ha MOJISIpOrpaMMe aKTHBHOTO BeliecTBa?

4. ®usnueckuil cmbicn uyucna Dapanes 3akiIrdacTCs B TOM, YTO €CIHM uepe3 pacTBop mpoumér (:%))
KYJIOHOB 3JIEKTPUYECTBA , TO HA JIEKTPO/IE!

- BBIJICIIUTCS | T BEllleCTBa;

- BBIIENUTCS | MOJIb 9KBUBAJICHTA BEIIECTBA,;

- yepe3 eAUHULYY TOBEPXHOCTH B €AMHUILY BPEMEHU IPOUAET TOK, paBHBIM 1 A;

- 3aKOHYHUTCS MEKTPOXUMHUYECKAs PEAKIIHsL.

5. Ilpu omnpegeneHuH BOABI METOAOM KYJIOHOMETPUYECKOrO TUTpoBaHHMA ¢ uHAuKauped KTT
MOTEHIIMOMETPUIECKUM METOJIOM C ABYMSI IMIOJIAPU3YEMbBIMH 3JIEKTPOAAMH B IIETIH MHIUKALUN HCTIONb3YIOT
3NEKTPOJIBI:

- IUTATUHOBBIN M XJIOpCEPEOPSIHBIIA;

- XJIopcepeOpsHBIN U cepeOpsIHbII;

- IJIATHHOBBINA U CepeOPSHBIN;

- IBa TJIATHHOBBIX.

TecT-n0omycK K KOJUIOKBUYMY 11O
ANIEKTPOXUMHUYECKHM METOJ[aM aHAIH3a

IIpumep TecToBOrO 331aHUS
1. HazoBuTe MeTo/1 aHaM3a, OCHOBaHHbIH Ha M3MEPEeHHH TU((PY3MOHHOTO TOKA B IIPOIECCE THTPOBAHUS -;
2. Kakomy MeToay aHajim3a cooTBeTcTBy0T yeiosus: | = 0; E =f©); E = f(V)?
- moJsiporpadus;
- IOTEHIIMOMEeTpHYecKoe TuTpoBanue npu | = 0;
- HOHOMETpUS;
- aMIIepOMETPUYECKOE TUTPOBAHHE ;
- moteHumomeTpus npu | # 0.
3. Ha 4ém ocHOBaH MeTO[] MOTEHIIHOMETPHYECKOTO TUTPOBAHUS?
- Ha M3MEPCHUU MOTEHIIMAJA DIIEKTPOJIa CPABHEHUS B MTPOIIECCE TUTPOBAHUS;
- HA M3MEPEHUH BEJIMYHMHBI JICKTPOIIPOBOTHOCTH;
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Ne it

DopMbl TEKYIEr0 KOHTPOJIA

IIpumepsbl THNIOBBIX 33JaAHUI

- Ha U3MEPEHNN NIOTEHIMANIa MHIUKAaTOPHOTO MIEKTPOa B IPOLIECCE TUHTPOBAHUS;

- Ha U3MEPEHUHY BEJIMYUHBI TOKA B [TPOLIECCE TUTPOBAHHUS.

- Ha U3MEPEHUHU NTOTEHIMANIa HHIUKATOPHOIO 3JIEKTPO/A.

4. Kakue peakuy MOXKHO UCIOJIBb30BaTh [IPHU aMIIEPOMETPUIECKOM TUTPOBAHUH?

- peaKy OKHCICHHUA-BOCCTAHOBIICHUS;

- peakLnH OCaKACHUS U KOMIUIEKCOOOpa30BaHus;

- peaKuM KUCIOTHO-OCHOBHOTO B3aUMOJCHCTBHS;

- BCE THUIIBI PEAaKLHI, TIPX YCIOBUH, YTO OJWH U3 KOMIIOHEHTOB PEAKIIHU DIIEKTPOAKTUBEH.
5. A5 ycTaHOBJIEHUS] KOHEYHON TOUYKH TUTPOBAHUS B KYJOHOMETPUH UCIIOJIB3YIOT METOBIO
- TOJIbKO MOTEHIIMOMETPUIECKUN 1 (POTOMETPUIECKUH;

- TOJIEKO (DOTOMETPUIECKHIA U aMIIEPOMETPHIECKUH;

- TOJIBKO aMIIEPOMETPUYECKUI U BU3yaJIbHBIN;

- BU3YaJIbHBIH, TOTEHIIMOMETPUIECKUH, (HOTOMETPUIECKUH M aMIIEPOMETPHUCSCKH.

Buners! k komnokBuyMy no OXMA

[Tpumeps! OMIIETOB K KOJUTOKBUYMY

buer 1

1.TeopeTrueckre OCHOBBI MOJISAPOTrpaPUIEScKOro Merona aHamu3a. OCHOBHBIC YCIOBHS
MOJIAPOrpahuIeCcKOro ONPeACACHHMSL.

2. Cxema YCTaHOBKM MJi1 TNOTEHUUOCTATUYECKOM KyJIOHOMETpUH. OCHOBHBIE €€ BJIEMEHThl U HX
Ha3HAYCHHUE.

3. Buabl KpHBBIX IOTEHIIMOMETPUYECKOr0 THUTpPOBaHUsA. CrocoObl HAXOXKICHHS KOHEYHON TOYKH
TUTpOBaHUS. Pacu€r KOHIEHTpaIiK OTPEAETIEMOTO COSTUHEHHMS.

buner 2

1. pH-meTpus. DneKTpOXUMHUYECKAS 1IeTIb U3MEPEeHUS. TUITBI HHIUKATOPHBIX DJIEKTPOJIOB.

2. CxeMa yCTaHOBKH B ITOCTOSTHHOTOKOBOM MOJIsiporpaduu, €€ OCHOBHBIC SJIECMEHTBI M MX Ha3HAYCHUE.

3. [IpumMeps! ornpeeneHns BEMIECTB METOIOM KyJioHOMeTpur. OCHOBHBIE YCIIOBHS U 3TAITbl IPOBEICHUS
aHanu3a.

Buner 3

1. TeopeTnueckue OCHOBEI KyJJOHOMETPHUIECKOTO MeTo/1a aHam3a. OCHOBHBIE YCIIOBHSI ONIPEIEIICHUSI.

2. DIEKTPOXUMHYECKHUE MEMH TIPH padoTe ¢ MEMOPaHHBIMH JEKTpoAaMu. THITbI MEMOpaHHBIX
3JIEKTPOJIOB, IX OCHOBHBIE XapaKTEPUCTHKH.

3. OcHOBHEBIE (DaKTOPBI, OIPEICIISIONIUE YCIOBUS MOISIPOTPaPUUECKOTO ONpeIeICHUS BEIIECTB.

buner 4
1. OCHOBHBIE THIIBI AIEKTPOJOB B MOTEHIIMOMETPUUSCKUX METOIaX aHanu3a npu | = 0, ux Ha3HauYeHUE.
2. Cxema yCTaHOBKH B B IIEPEMEHHOTOKOBOM NoJisiporpadu, OCHOBHBIEC €€ 3JIEMEHTHI M X Ha3HAYCHHE.
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3. [IpemnoxuTe MEKTPOXUMHUIECKIE METOIBI IJIsT OTIPEICIICHHSI COACPKaHNsI HOHOB METAJIJIOB B paCTBOPE.
YKaxxuTe OCHOBHBIC YCIOBHUS U TIOCIEOBATEILHOCTE ONPEACIICHUS JUIsl OJHOTO U3 HUX.

buner 5.

1. ®axTOpHI, ONIpeNeIsIoINe YCIOBUS ONpeAeTeHus (3IEKTPOIbI, pACTBOPUTEINH, (JOHOBBIN AIIEKTPOIHT) B
MeTtoze monsaporpadun. Birsane MaTepuaia 31eKTpoaa U MPUPOILI PACTBOPUTENSA Ha THAITa30H pabodImx
MOTEHIINAJIOB.

2. CxeMa yCTaHOBKH B METOJIE aMIIEPOMETPHUYECKOTO TUTPOBaHMsL. OCHOBHEIE YCIIOBUS IIPOBEICHUS
aHanm3a. Pacuér kommdecTBa onpeaeseMoro BeecTra.

3. [IpuMeneHune MeTo1a MPsIMOi MoTeHITMoMeTpuH. [locne0BaTeNbHOCTh BRIMOIHEHHS aHAIN3A.

Tect 1o 3amyTe JOMAIIHUAX PACYETHBIX
paboT 1o aToMHO a0COPOIMOHHOM
CIEKTPOCKOIUHU U MHPPAKPACHOM
CIIEKTPOCKOIIUH.

IIprmepsl TECTOBOTO 3aAaHUA

1. Ha u3buparenbHOM HOTJIONIEHUN aTOMaMH BEIIECTBA AJIEKTPOMAarHUTHOTO M3ITyYeHUsI OCHOBAH METOJ] —
2. 9TO ABJSETCS HICTOYHUKOM M3ITYYECHHUS B METOJIC AaTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIIHH ---?.

3. K MeTogaM aTOMHOM CIIEKTPOCKOIHUH OTHOCSITCSL:

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

- TamMeHHas (OTOMETpusi, aTOMHas aOCOpPOIMOHHAs CIEKTPOCKOMUS, SMUCCHOHHBIA CIEKTPaIbHBINA
aHaJIN3;

- aTOMHast abCOpOLMOHHAS CIIEKTPOCKOMUs, Y® — CIIEKTPOCKOIINS, SMUCCUOHHBIN CIIEKTPAIbHBINA aHaJIN3;

- DMUCCUOHHBIN CIIEKTPaIbHBINA aHaH3, TuIaMeHHast poTomeTpust, YD — cieKTpocKomnusl.

4. OCHOBHOH 3aKOH CBETOTOTIIOIIEHHUS CTIPABEIIUB TOJBKO IS CBeTa.
5. JIns KadecTBEHHOTO ONpeAeNieHHs] U UACHTU()DUKAINN OPTaHUYEeCKUX COCTUHEHHUN HCIIONB3YIOT METOJ
CIIEKTPOCKOTIHH.

TecT-gomyck k koiiokBuymy no CMA

[Ipumep TecToBOro 3ananus

1. Kakoif HCTOYHMK HU3ITydeHUs UcTionb3yeTcs B MeToaax SIMP — cnekrpockonuu?
2. Ha uéMm ocHOBaH MeTO]1 MOJIEKYJISIPHOM aOCOPOIIMOHHOM CIIEKTPOCKONHN?

- Ha SMuccuu Y@ 1 BUAUMOTO U3ITYUYECHUS;

- Ha TIOTJIONICHUN BEIIECTBOM PAHOBOITH;

- Ha MOTJIOLIEHUH MOJIEKYJIaMHU BEIEeCTBa CHEIU(PUUECKOT0 U3TyISHHUS;

- Ha TIOTJIONICHUH BEIIECTBOM PEHTT€HOBCKOTO M3TyUCHUS;

- Ha MOTJIOLIEHUH aTOMaMH1 BEIIEeCTBA CIIENU(PUIECKOr0 U3ITydeHHUS.
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3. Kakue mpoueccel IPOUCXOJAT B aHAIM3UPYEMOM BELIECTBE IPH IOIJIOLIEHUU BHUAMMOIO
U3JIy4CHU:

- U3MEHEHHE DHEPreTUYECKOr0 COCTOSIHUS SIIEP;

- U3MEHEHHS B DHEPIreTUYECKOM COCTOSHUM BHYTPEHHUX JJIEKTPOHOB;

- U3MEHEHHUsI B DHEPIreTUYECKOM COCTOSIHUM BHEIIHMX BAJICHTHBIX JJICKTPOHOB;

- U3MEHEHMsI B SHEPIUU KOJIeOaHUs U BpaILleHHs] MOJIEKYJT;

- U3MEHEHHUsI B DHEPIreTUYECKOM COCTOSIHUM CIIMHOB sIEP.

4. N3 xakoro marepuaiia u3roTaBjiuBaroT npusmsl 1 KroBeTsl B MK criekrpoMerpax:
- CTEKJIO;

- IUIABJICHBIE TAJIOTCHUIBI ILIEJIOYHBIX METAJLIIOB;

- KBapIL.

bunets! x komokBuymy no CMA:
cobeceoBaHue B YCTHOI Popme

buner 1

1. CpaBHuTenbHas xapakrepuctuka metogoB UK- u AMP-cniekTpockonuu B LENsSX UX UCHOJIb30BAHMS AJIS
KaueCTBEHHOTO M KOJMYECTBEHHOTO aHAITN3A.
2. Cxema aTOMHO-a0CcOpOIMOHHOTO criekTpodoTomMeTpa. OCHOBHBIE Y3JIbI U UX Ha3HAYCHUE.
3. TeopeTuueckue OCHOBBI METOA MOJICKYJISIPHOW CIIEKTPOCKOIMU B BUAMMOW 00J1acTH CIIeKTpa. Y CIIOBUS
BBITIOJTHEHHUS KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHAaJIH3a.

buner 2

1. ComoctaBieHne METOJIOB IMUCCHOHHON M aTOMHO-a0COPOIIMOHHON — CIIEKTPOCKOITUH C TOYKH 3PEHHUS
WX UCITOJIb30BaHUS JIJISl KAYECTBEHHOTO0 M KOJIMYECTBEHHOTO aHAJIH3a.
2. Cxema yCTaHOBKH IS Ta30BOi xpomaTorpaduu. OCHOBHBIE Y3IIbl ¥ UX Ha3HAUYCHUE.

3. Meron UK-cniekTpockomnuu. KauecTBEHHBIN 1 KOTMYECTBEHHBINA aHAIH3. JJOCTOMHCTBA U OTpaHUICHUS
MeTO/1a.
buner 3

1. XapakTepuCcTHKa pa3IMYHbIX 00JIACTeH AMEKTPOMAarHUTHOTO CIIEKTPa U UX MCIIOJIB30BaHHUE B LIENSIX
aHa/IM3a.
2. CxeMa XuIKOCTHOTO XpoMmaTorpada. OCHOBHBIE Y3Ibl M UX HA3HAUYCHHE.
3. KonnuecTBeHHBIE METO/IBI aHAIHM3A B IDIAMEHHOM XpoMarorpaduu (METO| rpalyipOBOYHOTO TpaduKa,
METO/T OTPaHWYHMBAIOIINX PACTBOPOB). Y CIIOBHUS U MOPAIOK IIPOBEIECHUS aHATIN3a.
buner 4
1. TeopeTnyeckre OCHOBBI METO/1a aTOMHO-20COPOLIMOHHON CTIeKTPOCKONUH. CHEKTPBI AMUCCHH
HMCTOYHHMKA M3IYYEHHUS U MOTIIONMEH s o0pasna. Mcrnonp30Banue MeTo/1a B aHATUTHYECKUX TIETSIX.
2. Cxembl IpHOOPOB B METOIaX MOJIEKYJIIPHOH a0COPOIMOHHOM crieKTpockonmuu. OCHOBHBIC Y3JIbI, UX
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XapaKTEPUCTHKA ¥ Ha3HAUCHHE.

3. Haznauenue meTonoB Xpomarorpaduu. CBsizb XpoMaTorpaduu ¢ IpyruMu METOJaMH aHAIH3A.

buner 5

1. OcHOBHBIE 3aKOHBI CBETOIIOTIIONIEHHS B METOIaX MOJIEKYIIIPHON CIIEKTPOCKOIINH. Y CIIOBUS UX
BBIIIOJTHUMOCTH.

2. Cxema Y®-cniekrpomerpa. OCHOBHBIC Y3J1bI, X XapaKTCPUCTHKA U HA3HAYCHUE.

3. Meroj aToMHO-20cOpOIMOHHOM crieKTpockonu. OCHOBHBIEC YCIIOBHUS M TIOPSIOK MMPOBEICHUS aHAITN3A.
[IpakTrdeckoe MprIMEHEHHE METOA.

Jomamnsis pacu€rHas padbota 1o
noJsiporpaduu

BapuanTs! pabot

1. OnpenencHre KOHIIGHTPALMKW HMOHOB IIMHKA B CTOYHBIX BOJAX IPOHM3BOJCTBA BUCKO3HOTO BOJIOKHA..
OmnpenenuTh KOHIICHTPAIIMIO HOHOB IIMHKA B CTOYHBIX BOJIaX METOJIOM MEPEMEHHOTOKOBOM MoNsporpadun
Y OLICHHUTH CIYYalHYIO0 COCTABISIONIYIO MOTPENIHOCTH PE3yIbTATOB OMPEICIICHHSI.

2. OrmpeneneHue KOHIEHTpalyu (opmanpaeruaa B BOJaX IPOM3BOJICTBA XMMUYCCKHUX BOJIOKOH H
OTJCNIOYHOTO MPOM3BOACTBA. OmNpeJenuTh cojepikaHue (OpPManbIeTHaa METOJOM MOCTOSHHOTOKOBON
oJISIPOrpaduu M OLIEHUTh CIYYaHHYI0 COCTABJISIONIYIO TIOIPEITHOCTH PE3YJIbTATOR ONPEACICHUSI.

Jomamnsis pacu€rHas pabota 1o
KyJIOHOMETPUHU

BapuanTs! pabot

1. Onpenenenue npuMeceil KUCIOT B TEXHOJIOTHIECKUX pacTBoOpax U BoAax. OnpenenuTb NPUMEcH KHUCIOT
B TEXHOJIOTHYECKMX pacTBOpax M BOAAX METOAOM KyJOHOMETPUYECKOTrO0 TUTPOBAHUS U OLICHUTH
CIIy4aiHyI0 COCTaBIISIOLIYIO IIOTPEIIHOCTH PE3YJIHTATOB ONPEAEIICHUSI.

2. Ompenenenne BOABI B HEBOAHBIX PacTBOpax IMPOU3BOACTBA CHHTETHUYECKMX BOJOKOH. OmpenenuTsb
collepkaHue BOABI B HEBOAHBIX pacTtBopuTensix (IAM®DA, JIMAA) MeToaoM KyJIOHOMETPHUYECKOTO
TUTPOBAHU C UCIOJIB30BAaHUEM peakThBa Duiepa U OLEHUTH CIyYalHYI0 COCTaBIISIONIYIO OTPEIIHOCTH
pe3yAbTaTOB ONIPEACIICHHUS.

10

Jomarmrnsist pacuérHas paboTa 1o
aTOMHO-a0COPOIIMOHHOMY METOJTY
aHanm3a

OmpeneneHre WOHOB METAUIOB B CTOYHBIX M TEXHOJOTHYECKHUX BOJAX IPOU3BOJICTBA XHMHUYECKHUX
BOJIOKOH M OTJIEJIOYHOTO Mpou3BojcTBa. OmnpenenuTts coiepkaHue omHoro u3 uonoB (Zn, Cu, Fe)
[Ipennoxute METOABI ONpeNeleHus U MPUBEANTE MIPUMEP YCIOBHI M ITOCIICOBATEIHPHOCTH BBITOIHEHUS
aHajmM3a JJIs OJHOTO M3 METOJIOB.

11

Homamnss padora mo MK-
CIEKTPOCKOTIHH.

Unentuduxanms Bomokon metogoM MK-cmekrpockonuu. [IpoBectn maeHTH(UKANMIO OMHOTO W3 TSATH
BOJIOKOH 110 ero MK-cnekTpy.
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5.2.  Kpurepuu, mikanabl OLIECHUBAHUA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HaunmMmeHnoBaHue
OLIEGHOYHOI'0 IIxajabl onleHNBaHUSA
cpeacrsa

Kpurepun oneHuBaHusA
(KOHTPOJILHO-

OLICHOYHOI 0
MepOonpHusATHS)

100-0annpHaR IIarnoanabpHas
cucremMa cucTeMa

IIpencraBnenue oTuéra 5
o YUPC u ero OOyyaromuiica, B Ipolecce INpeiacTaBleHHs — oTyéra mo 3akoHdeHHod YUPC,

3aIuTa. MPOJEMOHCTPHPOBAII TTyOOKOE OHMMaHKE TIOCTABICHHON Mepe]l HUM 331a4H, PACKPBLT
ee CyIIHOCTb, 00OCHOBAJ BBHIOOP METOJAa UM METOAMKU OIpE/eNeHHs, OCHOBAHHOH Ha
MPOBEIEHHBIX IpeABaPUTEIIbHBIX HCCJIEI0BaHUAX. [Ipencrasienne  pabOTHI
COIPOBOJK/IACTCSl WIUTIOCTPAIMOHHBIM MaTepHaioM B BUAe TaOimui W rpadukos.
[TomyueHHbIe Pe3yIbTaThl MPONLTH 00PabOTKY METOIaMU MaTeMaTHYECKON CTaTUCTHKH,
OIICHCHA X CXOAUMOCTDb U NPAaBUJIBbHOCTD, CACIAHbI COOTBETCTBYIOIIUC BHIBOJBI. Pa60Ta
opopmirena B coorBercTBuH ¢ TpeboBanusmMu ['OCT mo odopmieHuo HaydHO-
TEXHHUYECKOH JTOKyMEHTAIINH. [Tpu U3JI0KCHUH Mmarepuana CTYJCHT
MPOJIEMOHCTPUPOBAJl TPAMOTHOE BIaJICHHE TEPMHUHOJIOTHUEH, OTBETHl HA BCE BOMIPOCHI
6BIJ'II/I YCTKUMHU, NPaBUJIbHBIMH, JJAKOHWUYHBIMH 1 KOHKPCTHBIMHU.

OOyuaromuiicsi, B TpoOIEcce IPeACTaBICHHS otyéta mno 3akoHueHHOl YMUPC, 4
MPOJIEMOHCTPUPOBAJ  3HAHWE  TIOCTABICHHOW Tepex  HHUM  3ajJa4dd, OJHAKO
MPEJICTaBICHHBIH TpaduuecKuii MaTepuall HE B TOJHOH Mepe OTpa)kaeT COJepKaHHUE
paboTh, TIpPUBENEHHBIE WUMIOCTPAIMOHHBIE MaTepualbl HE BO BCEX CIydasx
MTOJIIEPKUBAIA TEKCTOBBI KOHTEHT. llpn m3nmoskeHWM marepuana CTyJEeHT HE BCETAa
KOPPEKTHO YIOTPEeOJIAET TEPMHUHOJIOTHIO, OTBEYAsl Ha BCE BOIMPOCHI, CTYJICHT HE BCErjia
4eTKO (DOPMYJIUPYET CBOIO MBICIIb.

OOyuatomuiicss cnabo OpHEHTHpYeTCS B Marepuaje, B pPacCy)KACHHAX He 3
JEMOHCTPHPYET JIOTUKY OTBETa, IUIOXO BIAJEeT TEPMHUHOJIOTHEW IMCIMIUIMHBL, HE
MOXET PAaCKpbITh CYTh IIOCTaBICHHOW 3amaun. Pabora  odopmieHa HeOpekHO,
WITIOCTPALMU HE OTPaXKaJIl TEKCTOBBI KOHTEHT OTUYETA.

OOyuaromuiicss He BBITIOIHIIT 38 TaHHS 2

TecTnl 3a BBIMOTHEHUE KaXKIOTO TECTOBOTO 3aJaHUS MCIBITYEMOMY BBICTABIISIOTCS OIICHKU B 5 85% -
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HaumeHnoBanue
OLIEHOYHOT0 IIxaabl oneHABaAHUS
(Kggif)f;i?{o- Kpurepun oneHuBaHus
100-6anabHas MaTudanabHast
OREHOTHOIO cucremMa cucremMa
MepOonpHusATHS)
3aBUCHUMOCTH OT IPOLIEHTA MPABUIBHBIX OTBETOB: 100%
«2» - paBHo nim MeHee 40% 4 65% -
«3» -41% - 64% 84%
«» - 65% - 84%
«5» - 85% - 100%
3 41% -
64%
2 40% u
Menee
40%
YcrHasa quckyccust OOy4aromuiicss akTHBHO y4acTBYET B TMCKYCCHH IO 3aJaHHON Teme. B xoze 5
KOMMEHTApHUEB ¥ OTBETOB Ha BOIIPOCHI OIIMPACTCS Ha 3HAHUS JISKIIMOHHOTO MaTepuasia u
3HAHUS U3 JOMOJHUTEIHHBIX HCTOYHUKOB. | PAMOTHO HCITONB3YET JEKCUKY U
TEPMHUHOJIOTHIO JUCIHUILINHEL. Y O€IUTEIBHO OTCTANBAET CBOKO TOUKY 3PEHUSL.
[IposiBisieT MOTHBALIMIO M 3aMHTEPECOBAHHOCTH K padoTe.
OOy4aroIuiics y9acTBYeT B TJUCKYCCHUU 110 33JJaHHOMN TeMe, HO B X0ZI¢ KOMMEHTapHEB U 4
OTBETOB Ha BOIPOCHI ONUPAETCS B OOJNBIIEH CTENeHH HAa OCTAaTOYHbBIE 3HAHUS U
COOCTBEHHYIO HHTYUIMIO. Mcronb3yeT npodeccnoHambHy0 JIEKCHKY U
TEPMHUHOJIOTHIO, HO JIOITYCKAeT HETOYHOCTH B (DOPMYyJIMPOBKaX.
OOyuatomuiicst c€nado OPUEHTUPOBAJICS B MaTepuaie, B pacCyXICHHAX He 3
JEMOHCTPHUPOBAJ JIOTHKY OTBETAa, IUIOXO BIAJEN Mpo(ecCHOHATbHONW TEPMUHOIIOTHUEH,
HE PaCKpBIBA€T CYTh B OTBETaX M KOMMEHTApUSIX.
OOy4aroImuiicss He y9acTBYET B AUCKYCCUU M YKJIIOHSETCS OT OTBETOB Ha BOITPOCHL 2
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5.3 IIpomexxyTouHas aTTeCTaIUs .

®DopMa NIPOMeKYTOYHOM

Tumnosbie KOHTPOJBbHBIC 3a/JTAHUA U HHbI€ MAaTEePHUAJIbI

arTrecTanuu JIJIsl IPOBEICEHNS] MPOMEKYTOYHOM ATTECTAINN:
DK3aMeH: buner 1
B  mmcemennoit  dopme 1o | 1. Tect
oweram, BKJTFOYAIOTIIM 4 | 2. AToMHO-a0COpPOITMOHHAS CIIEKTPOCKOIHUS; TEOPETUYECCKHE OCHOBBI, CICKTPHl HMCTOYHWUKA W3IYYCHHUS U TOTJIOIICHUS
BOIpoOCa o0pa3siia; KOJTUYCSCTBEHHbBIN aHaIN3; JOCTOUHCTBA M OTPAHUYCHHS METOJ1a; 00JIACTH TIPUMCHCHHS.

3. Cxema yCTaHOBKU B METOJE KYJIOHOMETPHH IPHU MOCTOSHHON CUIIE TOKA; PacdET KOJIMYECTBA SJIEKTPUUYECTBA U MACCHI
OIPEAEITIAEMOrO COETUHEHHS.

4. OnpezneneHrue OpPraHMYECKHX COCIWHEHWH B TEXHOJIOTMYECKUX PACTBOpaxX M CTOYHBIX Bojax. Ilpeanokute MeTombl
OINpEAENICHNs] U IPUBEINUTE NMPUMEP YCIOBHH W MOCIEI0BATEILHOCTH BBIITOJIHEHHUS aHAIN3a A OJHOIO U3 MPeIIOKEHHBIX
METOJIOB.

Buner 2

1. Tect

2. MeTop mepeMeHHOTOKOBOM MOJIsIporpaduu; MoasporpaMma, KadeCTBEeHHBIH U KOTMIECTBEHHBINA aHAIIN3.

3. Cxema XUAKOCTHOTO XpoMaTorpada; XxpoMaTorpaMmMa; KaueCTBEHHBIH M KOJTMUYECTBEHHBIN aHAIN3.

4. KauecTBeHHBIN aHAU3 OPraHUYECKUX coeluHeHuH. [Ipenoxkure MeTobl ONpeAeNeHNs] U PUBEIUTE IPUMEDP YCIOBHHA U
[TOCJIE0BATEILHOCTH BBIMTOJIHEHUS aHAIIN3a AJIs1 OJTHOTO U3 METOZOB.

buner 3

1. Tect

2. Meron mnoreHnMoMmeTpudeckoro tutpoBaHus npu | = 0; OCHOBHBIE THUIBI 3JEKTPOJOB M HX HCIOJB30BaHUE IIPH
TUTPOBAHUH; JOCTOMHCTBA M OTPaHUYEHHSI METO/a; 00JIACTH IPUMEHEHHUS.

3. CxeMBbI YCTaHOBOK B METOJIaX MOJIEKYJISIpPHOH aOCOPOIIMOHHON CIIEKTPOCKOINHH; U300paKeHNE CIIEKTPOB; KAYeCTBEHHBIH 1
KOJIMYECTBEHHBIN aHAJIM3.

4. OnpeneseHne HOHOB METAJUIOB B TEXHOJOIMUYECKHX PAacTBOpax M CTOYHBIX Bojax. Ilpeanoxkure MeTonp! onpeaeieHus 1
MIPUBEINTE MPUMEP YCIOBHUH U MOCIIE0BATEIHLHOCTH BBITIOTHEHHSI aHAIN3a JUIsI OTHOTO U3 METOJIOB.

buner 4

1. Tect

2. Metop ra3oBoii xpomaTorpaduu; OCHOBBI METO/A; JOCTOMHCTBA U OTPAaHMYEHHS METOJI0B; 00J1aCTh MPUMEHEHHUSI.

3.. KauectBennslit u konmuuecTBeHHbIN aHan3 B Y @- u K- ciekrpockonuu.

4. Onpenenenuie conerd B Bojax. lIpeanoxuTe MeTOAbI ONpeAEIeHNUS U MPUBEANTE TPUMEDP YCIOBHU U MOCIEA0BATEIbHOCTH
BBITIOJTHEHNS aHAJIN3A 11 OJTHOTO U3 METOJIOB.

buter 5
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1. Tect
2. SIMP — CHeKTpOCKOIIMSA; TCOPETHYCCKHE OCHOBBI Merozaa; crektp SAMP; Xumudeckuii CHBHI; KadeCTBEHHBIH U
KOJIMYCCTBECHHBIN aHAJIN3.
3. Cxema yCTaHOBKH B METOJIC IEPEMEHHOTOKOBOM MOJSpOorpauu; KaueCTBEHHBIN M KOJTUYCCTBEHHBIN aHAIH3.

4. OmpeneneHre KUCIBIX M OCHOBHBIX NPUMECEH B TEXHOJIOTHYECKUX PACTBOpPaxX M CTOYHBIX Bomax. [IpemroxuTe MeTOmbI
OTpeJIeICHNs U IPUBEIUTE IPUMEP YCIOBUHN U MOCIEA0BATEILHOCTH BBHIIIOJIHEHUS aHATU3a ISl OJHOTO U3 METOJIOB.

5.3. Kpurepumu, mkanbsl OHEHUBAaHUS IPOMEKYTOUYHOM aTTeCTalluU y4eOHOU JUCIUIUIMHBI/MOTYJIS

dopmMa NPOMeKYTOYHOM
aTTecTaluu

HaunMeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kputepun onennBanns

IIxanabl oleHUBAHUS

100-6aabHas
cHcTeMa

IIaTnéananHas
cucreMa

DK3aMeH B MUCbMEHHOMU hopMe ¢
YCTHBIM coOeceJoOBaHreM TI0 OrIeTamMm

OO0yuaromuics:

—  JIEMOHCTpHUpYET 3HAHU, OTJIMYAIOLINECs ri1yOuHON u
COJEP)KATeNbHOCTIO, [AeT IIOJIHBIA HCYEPNbIBAIOIIMN OTBET, Kak Ha
OCHOBHBIE BOTIPOCHI OMieTa, TaK M Ha JOTIOJTHHUTEIBHBIE;

—  cBOOOJHO BNaJICCT HAYYHBIMH MOHSATHAMH, BEJET JUAJIOT U BCTyIaeT B
Hay4YHYIO TUCKYCCHIO;

—  cmocoOeH K MHTETpaluy 3HaHUH 10 ONpeNeleHHON TeMe, K aHaIu3y
MOJIOKEHUH CYIIECTBYIOIIMX TEOPUH, HaNpaBlIeHUI 10 BONPOCY OMIIeTa;

—  JIOTHYHO W JI0KAa3aTeJIbHO PAaCKpBIBAET MPOOJEMY, NMPEIUIOKEHHYIO B
ouere;

—  CBOOOAHO  BHIMONHSET MPAaKTHYECKHE  3aJ[aHUS  TTOBBINICHHOW
CIIOKHOCTH, TPEAYCMOTPEHHBIE MPOTPaMMOH, TEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOH U JIOTIOIHUTEIILHON JTUTEPATypOil.

OtBer He conepX HUT (HaKTHUECKUX OLMIMOOK M XapaKTepU3yeTcsl TIIyOnHOH,
MIOJIHOTOM, YBEPEHHOCTBIO CYKIEHHM, MIUTIOCTPUPYETCS PUMEPAMH, B TOM
YHcIie U3 COOCTBEHHOM MPaKTHKH.

5

OO0yyarommuics:

—  MOKAa3bIBaCT JIOCTATOYHOE 3HAHWE y4eOHOr0 MaTepHasa, HO JOMyCKaeT
HECYIIIECTBCHHBIC (haKTHUYECKHE ONIMOKH, KOTOPhIE CIOCOOCH HCIPaBHTh
CaMOCTOSTENBbHO, Oaroapsi HaBOASIIEMY BOIPOCY;

—  HEJOCTATOYHO pacKphiTa MpodiiemMa 1Mo 0JHOMY M3 BOIPOCOB OWIIeTa;
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®DopMa NPOMeKYTOYHOM

IMIxanabl onleHUBAHUS

arTrecTanuu
HanMeHoBaHUE OLIEHOYHOT' O I O O BT 100-6 Isarué
AJIJIbHasA ATHOAJNJIbHAA
CpeAcTBa cucremMa cHCcTeMa

—  HEJOCTATOYHO JIOTMYHO MOCTPOEHO U3JI0KEHHUE BOIIPOCA;
—  YCHEIIHO BBIIOJIHAET MPEAYCMOTPEHHBIE B IPOrpaMMe MPAKTHYECKUE
3aJlaHus CpPEHEN CII0)KHOCTH, aKTUBHO PabOTaET C OCHOBHOM JIUTEPATYpPOi,
—  JIEMOHCTPUpPYET, B II€JIOM, CHUCTEMHBI TMOAXOX K pELICHUIO
MPaKTUYEeCKUX 3a7ad, K CaMOCTOSTEbHOMY MOIOJHEHUIO U OOHOBJICHUIO
3HAaHMW B XOJie JaJbHEUIICH ydeOHOH paboThl M TPOGECCHOHATBHON
JESATEIbHOCTH.
B otBere packpeiTo, B OCHOBHOM, COJCp)KaHHE OWJIETa, HMEIOTCS
HETOYHOCTH MPU OTBETE HA AOMOJHUTEIbHBIE BOIIPOCHI.
OO0yyvaromuiics: 3
— TOKa3plBaeT 3HaHUS  (parMeHTapHOTO  XapakTepa, KOTOpPBIE
OTJINYAIOTCA MOBEPXHOCTHOCTBIO U MAJION CONEPKATEIBbHOCTBIO, JOIIYCKAET
(akTHueckue rpyoble OMNOKHY;
— He MOXeT 00OCHOBaTh 3aKOHOMEPHOCTH W MPHHIMIBL, OOBSICHUTH
(dakThl, HapylleHa JIOTHKA W3JI0KEHHsI, OTCYTCTBYET OCMBICICHHOCTh
NPEACTABISIEMOr0 MaTEPHAIIA;
—  cIpaBigercs c BBITIOJTHEHHEM MIPAKTHYECKUX 3aJlaHui,
MPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOM C OCHOBHOW JIMTEPATypoOil,
PEKOMEHIOBaHHON IPOTrpamMMOH, JOMYCKaeT MOTPEUIHOCTH M OLINOKH MpHU
TEOPETHUYECKUX OTBETAX U B XOJI€ MPAKTUIECKOH pabOTHI.
Conepxanre Ousera packpbiTo ciaab0, UMEIOTCS HETOYHOCTH TPU OTBETE
HAa OCHOBHBIE W JIOTIOJNHHUTENBHBIE BONpockl Owiera. HeyBepenno, c
OONBIIMMHU  3aTPYJHEHUSIMH pelIaeT NpPaKTHUECKHe 3ajauyd Wi He
CIIPABJISIETCS] C HUMH CaMOCTOSITEJIBHO.
OOyuatomuiicsi, OOHAapyXHBaeT CyIIECTBEHHbIE MPOOENbl B 3HAHMSIX 2

OCHOBHOTO Y4eOHOT0 MaTepuaia, IOMyCKaeT MPUHINITHAIBHBIE ONIMOKA B
BBITIOJTHEHUH IIPEYCMOTPEHHBIX TPOrPaMMON MPAKTHYECKUX 3aJaHHM.

Ha 6osnpIryro yacTb JONOJIHUTENBHBIX BOIPOCOB 10 COIEPKAHUIO HK3aMEHa
3aTPYAHSIETCS 1aTh OTBET WIK HE AAE€T BEPHBIX OTBETOB.




32
5.4. Cucrtema OLEHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OreHka [0 JUCLHUIUIMHE BBICTABISAETCS 00ydarouieMycsl ¢ y4€TOM pe3yJIbTaTOB TeKYIIeH U
IIPOMEKYTOUHOH aTTECTALUU.

dopma KOHTPOJIS 100-6anabpHas cucrema [aTudannbHas cucrema
Texymuii KOHTPOJIb:
- TecTtupoBanus 2-5
- lomaiHue 3a1aHus B BUAE pacuEéTHBIX 2-5
paboT
- CAMOCTOSITEIIbHOE H3yUeHHE 2-5
MaTepHaJIoB IOTOTHUTEIBHBIX Pa3IeioB
y4eOHHMKa
VYyacTue B yCTHBIX JUCKYCCHUSX 2-5
[TpomexxyTo4yHast aTTeCTalus OTIMYHO
(ox3amen) XOPOIIIO
Hroro 3a cemecTp 5K3aMeH YIIOBJIETBOPUTEIHHO

HEYIOBJIETBOPHUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzamust mporpamMmbl MpeayCMaTpUBAaeT WCIOJIB30BAaHUE B TpoIecce OOydeHUs
CIEYIOIUX 00pa30BaTEeIbHBIX TEXHOIOTH:

- npoOeMHast JIEKIIHS;

— TPYMIOBBIE TUCKYCCHH,

— MpernojaBaHue TUCIUIUIMHBI Ha OCHOBE PEe3yIbTAaTOB HAYUHBIX UCCIIETOBaHUI

- MOKCK M 00paboTka nH(OPMAIIUHU C UCTIOIb30BaHHEM ceTu MHTepHeT;

- AUCTAHIIUOHHBIC 06p330BaT€J'II)HI>IC TEXHOJIOTUH,

- UCIONIb30BaHWE Ha JIEKIMOHHBIX 3aHATUSX BHUACOMATEpUATIOB M HATJSIHBIX
IIOCOOUH;

7. INPAKTHUYECKASA MIOATI'OTOBKA

[IpakTryeckas MOArOTOBKA B paMKax y4eOHOH JUCHMUIUIMHBI pean3yeTcs MpHU MPOBEACHUN
MPAKTUYECKUX 3aHSATHUM, CBA3aHHBIX ¢ OyAyliel mpodecCcuoHaIbHON JIeSITEIbHOCThIO, a TAKXKE
B 3aHATUSAX JIEKIMOHHOIO THIA, MOCKOJBKY OHH IpeayCMaTpHUBAIOT Mepenady ydeOHOU
nHpopMalMu oOydaromuMmcs, KOTopas HeoOXoauma JUisi TOCJEIYIOIIEro BBINOJHEHUS
MIPaKTUYECKON pabOTHI.

8. OPT'AHM3ALINA OBPA3OBATEJIBHOI'O ITPOLECCA IJIA JIMI C
OT'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbSA

[Ipu oOy4yeHWMM JHMI] C OrPAaHWYCHHBIMA BO3MOXKHOCTSMH 370POBbS W WHBAJIHUJIOB
UCTIONB3YIOTCSl TIOJXObI, CIIOCOOCTBYIOIIME CO3JaHMI0 Oe30aphepHOil 00pa3oBaTENbHON Cpebl:
TexHoJIorTuH audpepeHnnann 1 WHIAUBUIYATHHOTO OOYy4YeHHs, MPUMEHEHHE COOTBETCTBYIOIIMX
METOJUK 10 paboTe ¢ WHBAIMIAMHU, HWCIOIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MIPOBE/ICHUE JOTOJHUTENBHBIX WHIWBHAYATHHBIX KOHCYJIBTAIMHA MO H3y4aeMbIM TEOPETHUYCCKUM
BOIIPOCAM U MPAKTUYECKUM 3aHSATUSM, OKa3aHUE MOMOUIM MNPU MOATOTOBKE K MPOMEXKYTOUHOU
aTTeCTalMU.
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[Tpu HEOOXOAMMOCTH pabodyasi mporpaMma JUCHUIIIMHBI MOXKET OBITh aJalTHPOBAaHA IS
obecrieueHnss 00pa30BaTEIBHOTO MPOIIECCa JIMIAaM C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS, B
TOM YHUCJIC I AUCTAHIIMOHHOI'O 06y“ICHI/IH.

VYueOHble W KOHTPOJBHO-M3MEPUTEIIbHBIE MaTephalbl MNPEACTaBISAIOTCS B (opMax,
AOCTYIIHBIX IJId U3YUYCHUA CTyIACHTAMHU C 0COOBIMH 06pa30BaTeHBHBIMI/I HOTpC6HOCT$IMI/I C y4€TOM
HO30JIOTHYECKHUX TPYIII HHBAIUIOB!

I[J'DI MOATOTOBKH K OTBCTY HaA IMPAKTUYCCKOM 3aHATUHU, CTYACHTAM C OIpaHWYCHHBIMU
BO3MOXKHOCTSIMU 37J0POBBSI CPEJHEE BPEMs YBEJIMYMBACTCS 110 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JInsl CTYAEHTOB C HMHBAIMJHOCTBIO WM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
dopma mpoBeAeHHUS TEKyIIeH M TNPOMEXKYTOUHOH aTTeCTallMM YCTAHABIMBACTCS C Y4YETOM
WHIUBHTYyJIbHBIX IICUXO(U3NIECKUX 0COOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MICbMEHHO Ha
KOMITbIOTEpE, B JOPME TECTUPOBAHUS H T.I1.).

[TpomesxyTouHasi arTecTanys MO JUCHUILIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIIOB B
dbopme pyOeKHOTO KOHTPOJS IO 3aBEPIICHUIO HM3YUYECHHS] OTACIBbHBIX TEM IUCHUILIUHBL. [lpu
HEOOXOIMMOCTH CTYICHTY NPENOCTAaBIISETCS TOMOJHUTEILHOE BpeMs Ul MOATOTOBKM OTBETa Ha
3a4eTe WK 3K3aMEHe.

JInst ocymiecTBICHHS MPOLEAYP TEKYHIEro KOHTPOJIS YCHEBAEMOCTH M IPOMEXKYTOYHOM
aTTecTaluyd OOYYAIOUINXCS CO3MAIOTCS, TP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
alanTUPOBAHHBIC JJIS JIUI] C OTPAaHNYCHHBIMU BO3MOKHOCTSIMU 3/IOPOBBS M TTO3BOJISIOIINE OLICHUTh
JOCTI)KEHUE WMH 3alUTaHUPOBAHHBIX B OCHOBHOW 00pa30BaTeNbHOM IMporpaMme pe3yibTaToB
00y4eHUsI ¥ ypOBEeHb C(OPMHUPOBAHHOCTH BCEX KOMIICTCHLIUH, 3asBICHHBIX B 00pa3oBaTEIbHON
porpaMMe.

9.  MATEPHUAJILHO-TEXHWYECKOE OBECHEYEHME JHCITHIUIHHBI
/MOJYIIA

XapakTepucTUKa MaTepHaIbHO-TEXHUUYECKOro O0ecreueHHsl TUCIMILIMHBI COOTBETCTBYET
tpedoBanusimu GI'OC BO.

MaTepI/IaJ'II)HO-TGXHI/ILIeCKOG o0OecrieueHue JUCHOUIIJIMHBI ITPHU 06y‘IeHI/II/I C HUCIIOJB30BaHHUECM
TPAAULTUOHHBIX TEXHOJOT Ui O6y‘IeHI/I$I.

HanMeHoBaHMe yueOHBIX ayAUTOPH, J1a00pPaATOPUIA,
MacTepCKuX, 0u0JMOTeK, CIIOPT3aJ10B, IOMeleHU I
AJI51 XpaHeHus1 U NPOoGHIAKTHIECKOT 0
00cayKUBaHUS YUeOHOT0 000PYAOBAHMS U T.IL

OcHalleHHOCTDb Y4eOHbIX ayAuTOpHii, J1a0opaTopuii,
MacTepCKUX, 0u0JMOTeK, CHOPTUBHBIX 327108,
TMOMeleHH I 1J1sl XpaHEeHHUs U NPOPHIAKTUYECKOT0
00CJIyKUBAHMS Y4eOHOr0 000py10BaHUS U T.II.

119071, r. MockBa, Mausiii Kaxyaxckuii nepey.sok, 1om 1, kopnyc 2, aya.2408

AYIAUTOPUU JIA TIPOBEACHUA 3aHATHH JICKIIMOHHOTI'O
THIIA

KOMIUIEKT yueOHOi MebenH,

TEXHUYECKUE CPEICTBA O0YyUCHNS, CITyXKAIHe JUIs
npeAcTaBiIeHus yaeOHOH nHpopMauy 00NbLIION
ayJIUTOPUH:

— HOYTOYK;

— TPOEKTOP,

— 9KpaH

119071, r. MockBa, Mauslii Kanysxkckuii mepeyJok, aom 1, kopnyc 2, ayn.2312

ayJIUTOPHUH JUTSI IPOBEEHUS 1a00paTOPHBIX
3aHSTHHN, TPYIIOBBIX U UHANBHIYaIbHBIX
KOHCYJIbTAIUM, TEKYIIIETO KOHTPOJISA U
IIPOMEKYTOUHOM aTTeCTaluu, 10 NPAKTHYECKON
MOJATOTOBKE, TPYNIOBBIX U MHAUBUAYAIbHBIX
KOHCYJbTAINI

KOMIUIEKT yueOHON MebenH,

— KOMIUIEKT CTEKJITHHON XMMHUYECKON TIOCYIbI, 8
pH- MeTpOB- MIIIITMBOJIETMETPOB, KYJIOHOMETP
IUTS OTIpeNieNICHHS XJIOPUI-HOHOB,
BOJIbTAMIIEPOMETPUUIECKUI aHATU3aTOP
«Qxcnept» BA-01, 2 ¢poromerpuueckux
TUTpaTopa, 4 cnekrpodoromerpa KOHUKO,
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HaumeHoBaHHe y4eOHBIX ayAUTOPHIi, JJadopaTopHii, OcHaleHHOCTh y4eOHbIX ayAUTOPHii, JadopaTopuii,
MAacCTepPCKUX, 0MOJINOTEK, CIOPT3aJI0B, IIOMeNIeHMit MAacCTepPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32JI0B,

JJIS1 XpPaHeHUs1 U NPOPUIAKTHYECKOro NOMelleHHM I /ISl XPAHEeHHUs U NPO(PHIAKTHYECKOr0
00CTy:KUBaHUA Yy4e0HOr0 000pyA0BaHHS M T.II. 00CcTy:KMBAHHS Y4eOHOT0 000pyAOBAHUS U T.II.

IaMeHHBIA poTomeTp, Y D-criekTpodoTOMET),
AAC-cniekTpomeTp.

ITomelenns A1 caMOCTOSATEIbHON PadoThI OcHalIeHHOCTh NOMeIeHUH VISl CAMOCTOATEIbHOM
ol0yyamommxcs padoThI 00yyaOIMXCS
YUTATBHBIN 321 OMOTUOTEKN — KOMIIBIOTEPHAS TEXHUKA,

INOAKIHYCHHEC K CCTH «I/IHTepHeT»

MartepuanbHO-TeXHUYECKOe oOecreueHre y4yeOHOW MNUCHUIUIMHBI IpU  OOYy4YeHHUU C
MCIIOJIb30BAHUEM 3JICKTPOHHOTO O0YyUEHHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

Heo0xoanmoe odopyaoBanue IMapameTpsl TexHuveckue TpedOBaAHUSA
IlepconanbHueiii kommbioTep/ | Be6-Opaysep Bepcus mporpaMMHOTO 00€ecTiedeHns He HIDKE:
HOYTOYK/ITaHILeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Annekc. bpaysep 19.3
MHUKPOGOH, OmnepauronHas cuctema | Bepcus mporpamMmmHoro odecriedeHus He HIKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierray», Linux
noctyn B ceTh MHTepHeT Be6-kamepa 640x480, 15 kagpos/c

Muxkpodon 000

JuHamMuKH (KOJIOHKU WU | JTr0ObIe

HAYITHUKH)

Certb (WHTEpHET) IloctostHHAs ckopocTh HE MeHee 192 kbut/c

TexHonmornueckoe  oOecredeHHWe  peanu3alud  OpOrpaMMbl  OCYIIECTBIIAETCS €
UCTOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MH(POPMALMOHHO-00pa3oBaTeNbHOM  cpelbl
YHHUBEpPCUTETA.
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10.  YYEBHO-METOJMYECKOE U HTH®OPMAIIMOHHOE OBECNIEYEHUE YYEBHOM JUCIUILIMHBI/ YYEBHOI'O

MOAYJs
[
" i | e | e
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareabcTBO . P

n/ MIT u p.) M3JAHUSA (Ganonnsemcs ona u30anuil 6 OubamoTexe
1 ) 91EKMPOHHOM 8UOe) Yuupepcurera
10.1 OcHoBHas AUTEPATypPa, B TOM YHCIIE DIEKTPOHHBIC N3IaHUS
1 | Mosuan H.U. Ananumuueckas Xumus Vuebnux M.:MUH®OPA-M 2022 https://znanium.com/catalog/prod

Pomanosa P.I'. uct/1693697

Topoynosa T.C.

u op.
2 | bwvixosa JI.H. Ananumuyeckas xumus Yyeonux M. -MI'TY um. A.H. 2002 60

Hoeukos A.B. Kocvieuna

Yecnokosa O.A.
10.2 JlonmomHUTEIBHAS JIUTEPATYPa, B TOM YHCIIC DIEKTPOHHBIC H3TaHU
1 | .Mosuan HHU. Ananumuueckas xumus Yueonux M.:UHDPA-M 2018 https://znanium.com/catalog/prod

Pomanosa P.T'. uct/977577

Topoynosa T.C.

u op.
10.3 Metoanueckue MaTepraisl (YKa3aHUsl, PEKOMEHAALUH [0 OCBOSHUIO AUCHUILIMHEI (Moayiisi) aBTopoB PI'Y um. A. H. Kocbiruna)
1 | /puouna HH. Qusuxo-xumuueckue memoov | Yuebnoe M.-MI'VAT 2015 20

Hoesukos A.B. ananuza. Yacmo 1. nocobue

bapanos O.B. Onexmpoxumuyeckue memoobl

ananusa

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

Hoguxos A.B. ananuza. Yacms 2. nocoobue 20

bapanos O.B Cnexmpanvtvle 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.
Hoesukos A.B.
bapanos O.B

Tpuouna H.H.
Hosuxos A.B.

DuzuKo-xumu4ecKue Memoobl
ananuza. Yacmo 3.
Cnexmpanvhvie Memoobl
ananuza. Monexynsapras
CReKmpOCKonust

Buinonnenue yueono-
uccnedo8amenbckol pabomol
no kypcy « @uszuxo-
Xumuueckue mMemooul
ananuzay

Yuebnoe
nocobue

Yuebno-
Memoou4eckoe
nocobue

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

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

2078

2018

20

20
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11. NHO®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O TIPOLHECCA

11.1. Pecypchl 25IeKTpOHHON OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0A3bl JAHHBIX:

Ne | DJIeKTpPOHHBIE y4ueOHbIe H3IaHNs, 3JIEKTPOHHbIE 00pa30BaTelbHbIE peCypchl

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

2. «Znanium.comy Hay4HO-U3aTelIbcKoro neHTpa «Muppa-M»
http://znanium.com/

3. Dnexrponnsie uzganus «PT'Y um. A .H. Koceiruna» na miatrdopme 9b6C «Znanium.comy»
http://znanium.com/

4, 9BC «MBUC» http://dlib.eastview.com/
IIpodeccunonanbubie 6a3bl JTAHHBIX, HH(OPMAIHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXIyHapoJIHash yHUBEpCaJbHas pedepaTuBHas 0Oasza
JNAHHBIX, WHAEKcUpyomas Oonee 21 ThIC. HAaMMEHOBAaHUW HAYyYHO-TEXHHUYECKUX,
TYMaHHUTAPHBIX U MEIUIIMHCKHUX XYPHAJIOB, MaTepuasioB KoH(pepeHmid npumepHo 5000
MEXIYHAPOJAHBIX U3/IaTEIbCTB);

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

3. Hayunas snextponnas Oubmuorexka eLIBRARY.RU https://elibrary.ru (xkpynHeimmii
poccuiickuii MH(GOPMAIMOHHBIN MOPTal B O0JIACTH HAYKH, TEXHOJIOTMU, MEIULIUHBI U
o0OpazoBaHus);

4, OrtpacieBoii mopTai no yrnakoBke, 000pyI0BaHUIO U MaTepuaiam: hitp://www.unipack.ru...

5. Kypuan «[lnactukcy http://www.plastics.ru

6. Kypuan «MexayHapoHbIe HOBOCTH MUpa ruracTMacey http://www.plasticnews.ru

7. baza nmammpix B mupe Academic Search Complete - oOmmpHas MOJHOTEKCTOBask HAay4YHO-
uccienoparenbekasi. CoIepKHUT MOJHBIE TEKCTHI THICAY PELEH3NPYEMBIX HAYYHBIX KYPHAJIOB IO
XMMUH, MAIIMHOCTPOCHUIO, u3uke, Ononorun. http://search.ebscohost.com

8. Kypuan «Tapa u ynakoskay: http://www.magpack.ru

11.2. TlepedeHb NporpaMMHOro 0OeCrieYeHUs
Neni/m | IIporpaMmMHoe odecrieueHue iﬁﬁ;ﬁiﬁ;‘;} lélnozi;pnﬁ;n;z;u:;;paﬂﬂemoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-3A-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 st 3Ds Max KoHTpakT Ne 18-DA-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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JIUCT YUETA OBHOBJIEHUUM PABOYEMN [TIPOI'PAMMbBI YYEBHOM

B paGouyro nmporpamMMmy y4eOHOW AUCIUTIIMHBI/MOIYJISI BHECEHBI H3MEHEHUS/OOHOBICHUS
YTBEPKJCHBI Ha 3aceIaHuu Kaeaphl:

Ne mnn

1N1))
00OHOBJICHUSA
PIIJ

XapakTep U3MeHeHUi1/00HOBIeHUI
€ YKa3aHMeM pasjeJia

HOMep MPOTOKOJIA
U 1aTa 3aceJaHus
Kadeapsbl




