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1.  OBIIME CBEJIEHMS

VYyeOnas aucuurinHa «Metoasl (U3MKO-XMMHUYECKOTO aHalu3a» H3y4yaeTcsl B MATOM H
IIIECTOM CEMECTPE.
Kypcogas paborta/KypcoBoit mpoeKT — He Tpe1yCMOTPEHBI

1.1. dopma npoMeKyTOYHOHN aTTECTALUU:
3auer (5 cemecTp) u K3ameH (6 cemecTp).
1.2. Mecto yuebHoI nucuuiuiniel B cTpyktype OITOIT

VYuebnasg aucuuiuinHa «MeToabl (U3MKO-XMMHUYECKOTO aHaliM3a» OTHOCUTCS K 0a30BOM
4aCTU MPOrPaMMBL.
OcHoBOM 11151 0cBOeHUS «MeTo/ibl (PU3NKO-XUMHUYECKOI'O aHAJIN3a» SABJSIIOTCS PE3yJIbTaThl

o0yudeHus
10 IPEAIECTBYIOIUM JUCHUILIMHAM:
-MaremaTuka
- dusnka
-DKoJIorus

- O0m1ast U HeOpraHUYECKass XUMHS
- Opranuyeckas XuMus
- AHanuTH4YecKas XUMUS
Pe3ynbrarel oOyueHus no yueOHOM TUCHUIUIMHE UCTIONB3YIOTCS MPU U3YYSHHUH CIIETYIOIINX
JTUCLHUTIIAH U TIPOXOXKIEHUS MPAKTUK
- GapmaneBTHUECKAsT XUMUS
- Tokcukosornueckass XuMust
- GapmaneBTHUECKast TEXHOJIOTUS
- YueOHnas npaktuka. [Ipaktuka no obmieit papmarieBTHUECKON TEXHOJIOTUN
Pesynbratel ocBoeHus «MeTonbl (DU3MKO-XUMHUYECKOTO aHalu3a» B JallbHEHIeM OyayT
MCIIOJIb30BaHbI ITPH BBIIIOJIHEHUH BBITYCKHOM KBaTHM(PUKAMOHHON pabOTHI.

2. IEJMH U IVIAHUPYEMBIE PE3YJIbTATHI OBYYEHMS 11O
JTUCHUIJIMHE

HensMu u3ydeHus: AUCHUILITUHBI «MeTobl PU3NKO-XMMUYECKOTO aHAIN3a» SBISIOTCS:

- M3Y4E€HHE OCHOBHBIX (PU3HUECKUX U PU3UKO-XUMUYECKUX METO/I0B aHAIIN34,

- OCBOGHME MPAaBWIBHOTO IOAXO0Ja K BBIOOPY METO/Ja aHaiu3a B 3aBUCHUMOCTH OT
XapaKTepUCTUKH O0BEKTA;

- yMEHHE BbIOMpPATh METOJUKY aHAIN3a;

- MPUMEHEHUE Ha MPAKTHKE CPEICTB HU3MEPEHMs, HCIOJIb3yeMBbIX B (PHU3UKO-
XUMUYECKUX METO/AaX aHaIN3a

- MIPOBE/ICHUE aHAIN3a TEXHOJIOTHYECKUX OOBEKTOB;

- aHaJIM3 PE3YJIbTATOB NIPOBEAEHHBIX U3MEPECHU;

- (dopmupoBaHUEe Y 00ydJarOIMXCsl KOMIIETEHIIMH, YCTaHOBJICHHBIX 00pa3oBaTeIbHON
nporpammoii B coorsercteuu ¢ ®I'OC BO.

PesynpraTrom 00ydeHus mo y4eOHON NUCIMIUIMHE SIBJSETCS OBJaJeHHE O0y4aroIIMMUCS
3HAHUSAMHU, YMEHHUSMH, HAaBBIKAMHM M OIBITOM JESITEIBHOCTH, XapaKTEPU3YIOLIUMHU IPOIECC
(dbopMHpOBaHUs KOMIIETEHIMA U 00ECleYMBAIOUIMMH JOCTH)KEHUE TJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS Y4eOHOM TUCIMITIIMHEI.



2.1.

DopmMupyeMbIE KOMIIETECHIIMN, HHAUKATOPBI JOCTUKEHHS KOMIIETECHIIUH,

COOTHECEHHBIE C INUIAHUPYCMBIMHU pE3yJibTaTaMH O6y‘IeHI/I}I 110 AVCLIUIIIINHE.

Koa u HamMeHOBaHHe

Kox 1 HamMeHOBaHHE

IInannpyemblie pe3yJbTaThl

HHAUKATOpa 00y4eHHs1
KOMIIETEeHIINH
AOCTHKEHHUS KOMIETEHIIUH 1O JUCIHUILINHE
OIlK-1 NJI-OTIK-1.2 - CucremMaTusupyer u
Criocoben WCTIONB30BaTh | AHAJIN3 OCHOBHBIX (PU3UKO- aHATM3UPYeT OTEUECTBECHHYIO U
OCHOBHBIE OMONIOTHYECKHUE, | XUMHUECKUX U XUMAYECKIX 3apyOeKHYIO Hay4JHO -
(hH3UKO-XUMUYIECKHUE, METOJIOB aHAIM3a ISl pa3padOTKH, | TEXHUYECKYI0 HH(POPMAIHIO B
XUMUYECKHEe, MaTEMaTHYeCKUE | UCCIETOBAHNHN U DKCIIEPTU3BI obnactu ¢duzngecKux u

METOABl Il pa3padoTKH,
UCCIICIOBAHUN W 3KCIIEPTU3BI
JIEKapCTBEHHBIX CPEJICTB,

M3TOTOBJIEHUS JIEKAPCTBEHHBIX
npenapaToB

JIEKapCTBEHHBIX CPE/ICTB,
JIEKapCTBEHHOTO PACTHTEILHOTO
CBIPbsI K OMOJIOTHYECKHX OOBEKTOB

(PU3BUKO-XUMUYECKHX METOJIOB
aHaJIN3a.

- OrmenuBaer
MIPUMEHEHUS
METOJIOB IS aHajn3a
XAMHYECKHAX BEILIECTB B
3aBUCUMOCTH OT HMX COCTaBa W
CBOMCTB.

BO3MOKHOCTh
KOHKPETHBIX

- AHamu3upyeT XapakTep Hu
COCTOSHHE  IPOU3BOACTBA U
MPUHAMAET pelieHue 0
UCTIOJIb30BaHUU  METOAOB U
CpencTB U3MEpEHHS UIs
KOHTPOJIA  TEXHOJOTHYECKOTO
nporecca

- VUYUTBIBaE€T BOMPOCH TEXHUKH
0€30IMacCHOCTH B XHUMHUYECKHX
naboparopusix Tpud  BBIOOpE
METO/a U JIOPabOTKE METOIUKU
BBIITOJIHCHUA H3MepeHHI7[.

- CaMOCTOATENbHO MPOBOJIUT
U3MEpPEHHUs] W aHATU3UPYeT
MOJYYEeHHbIE  PE3yNbTaThl €
TOYKHN 3peHI/I$I nux HpaBI/IHLHOCTI/I
5 BOCIPOU3BOIUMOCTH,
UCTIONB3YS METOIEI
MaTeMaTUYEeCKOM CTAaTUCTHUKH.




Kox 1 HamMeHOBaHHEe

Kox 1 HamMeHOBaHHE

Inanupyemblie pe3yJibTAThI

PaCTHTEIHHOTO CHIPHS

IIPUMCHCHUA SKCTEMIIOPAJIBHOI'O
H3IrOTOBJICHUA U IIPOMBIIIJICHHOI'O
MMpoOU3BOJACTBA CO CTaHJapTaMH
KadyeCTBa

HHAUKATOpa 00yueHust
KOMIIeTEeHIINH
AOCTHKEHHSI KOMIIETeHIIMH 10 AUCHHUILINHE
I1K 4 Cnocoben yuactBoBath | ]I I1K 4.1 IIpoBenenue ananmsa - Cucremarusupyer u
B MOHUTOPHWHTE Ka4ecTBa, COOTBETCTBUS (PapMAIIEBTHYECKUX | AHAIMU3UPYET OTCUECTBEHHYIO H
s¢dexTHBHOCTH U cyOCTaHIMIA, BCIOMOTaTENbHBIX 3apyOeKHYIO Hay4JHO -
0e30MacHOCTH JIEKAPCTBEHHBIX | BEIICCTB M JIGKAPCTBEHHBIX TEXHUYECKYI0 WHQOpPMaIHi0 B
CPEJICTB U JIEKApPCTBEHHOTO npenapaToB AJsl MEAULUHCKOTO obnactu ¢duzngecKux u

(HUBUKO-XUMHUYIECKUX  METOIOB
aHaju3a.

- OuenuBaet
MIPUMEHEHHS
METO0B IS aHanu3a
XAMHYECKHX BEILECTB B
3aBUCUMOCTH OT HX COCTaBa U
CBOMCTB.

BO3MOXXHOCTb
KOHKPETHBIX

- Ananmuzupyer XapakTep H
COCTOSHHE  IpPOU3BOACTBA U
NPUHUIMAET pereHue 0
UCTIOJIb30BaHUU  METOAOB U
CpelCcTB M3MEpEeHUs JUIS
KOHTPOJISI ~ TE€XHOJOIMYECKOTO
nporecca

- YuuTteiBaet BOIIPOCHI TEXHUKH
0e30MacHOCTH B  XUMHYECKHX
maboparopusx Tpu  BeIOOpe
METOoJIa U JOPabOTKE METOAMKHU
BBIITIOJTHCHUSA I/I3MepeHI/II7L

- CaMOCTOSITENIEHO TPOBOJUT
M3MEPEHHUS U aHAJU3UPYET
MOJTYYECHHBIEC PE3YJIHTATHI C
TOYKH 3PEHUS UX
MPaBUIBHOCTH U
BOCIIPOU3BOUMOCTH,
WCIIOJIb3YSI METOBI
MaTeMaTUYECKON
CTaTUCTHUKH.

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOU JJUCHUIIJIUHBI/MOYJIA

O61mas TpyA0EMKOCTh Y4eOHON AMCIUIIIIMHBI IO YUeOHOMY IJIaHY COCTaBJISIET:

Ounas ¢popma 0OyueHust

6 3.e.

216 gac.

3.1.

(ounas opma oOyueHus)

CtpykTypa yueOHOUN AUCIUTIIINHBI 171 00Y4YaIOIMUXCS 110 BUIaM 3aHATHMA

CTpyKTYypa H 00beM JUCHHIITMHBI

O0BbeM THCIHUILINHBI =
o ceMecTpam S

ek
yTO
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ou

BCE
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KonrakTHas aynuropHas padora,

CamocrosiTe1bHast padora
o0yualomerocs, 4ac
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5 cemectp
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3.2.

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

Ilnannpyemble

Bujpl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota

pe3yIbTATHI N - Buael n (l)?ll)MLI KOHTPOJIbHBIX

OCBOEHHSI: o © E - 8 E MeponpuATHii , 00ecneunBaoIINe MO
Koz (b1) HanmenoBanue pa3ieiios, Tem; o 2o Z 2 o s 7 5 COBOKYIHOCTH TEeKYIIHil KOHTPOJIb

dopmupyemori(bix) (opma(b1) TpoMeKYTOUHOM ATTECTALMH g § g 5 g g § g = 5 yCIeBaeMoCTH;
KoMIneTeHuuu(ii) u E“ = g\z E g B2 E 5 (opMBI IPOMEKYTOYHOT0 KOHTPOJIA

MHMKATOPOB 2 23 gS=k| %8 g8 ycleBaeMoCTH

JOCTHKEHHUS 5 E z =S = Z E g =S

KOMIETEeH LMl = ° S ARS = e

5 u 6 cemecTp
52 67

OIlK-1 Jlexuus 1(BBoanas Jiekuus) 2 1 Kontpomns mocemnaemMocTu.
NJI-OIIK-1.2 CobecenoBanue.
OIIK-1 Jlexuus 2. DXMA. Bonsramnepomerpudeckue 4 1 KonTtpous nocemaemoctH.
UA-OIIK-1.2 METO/IbI aHan3a. [I0CTOSHHOTOKOBAs OJIApOrpadus. CobecenoBanue
OIIK-1 Jekuusa 3. IlepemeHHOTOKOBas  moisporpadus. 4 KoHrpous noceraeMoctH.
UA-OIIK-1.2 VHBEPCHOHHAS BOJILTAMIIEPOMETPUSI. CobecenoBanue
OIlK-1 Jleknusn 4. AMIiepomMeTprudecKoe TUTPOBaHHE 2 1 KonTtposns nocemniaemocTu.
NJI-OI1K-1.2 CobecenoBanue
OIIK-1 Jlexknus 5. [ToTeHIIMOMETpUYIECKIE METO/IBI AaHATTN3A. 4 KonTpons nocemaemMocTH.
UA-OIIK-1.2 [IpsiMast IOTEHIMOMETPHSL. CobecenoBanue
OIlK-1 Jlexnus 6. [loreHmomMeTpuyecKoe TUTPOBAHKE 2 1 Kountpons nocemaemocTu.

WJI-OTIK-1.2

CobecenoBanue




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
Pe3yabTaTHI N - Buael n (l)OlpMLI KOHTPOJIbHBIX
OCBOCHHSI: o o E - 8 % MepOonpuATHii , 00ecneunBaloIINe M0
Koz (b1) HanmenoBanue pa3aeiios, Tem; o 2 ° 2 4 ° s 7 5 COBOKYIHOCTH TEeKYIIHii KOHTPOJIb
dopmupyemorsi(bix) (opma(b1) TpoMeKYTOUHOM ATTECTALMH g § = & g § % = § yCIeBaeMoCTH;
KommeTeHuuu(i) u =) = 2 E_TE E 2 = E g 3 ()OpPMBI IPOMEKYTOYHOI0 KOHTPOJISk
MHMKATOPOB g 25 gg=s| £8 g2 ycneBaemMocTu
JAOCTHKEHHUS! = ':f:- = 2 S =5 l% s 8 S
KOMIeTeH Ui © B & 3 =
OIlK-1 Jlexnus 7. KyJoHOMETpHUYECKHE METOIBI aHAIIH3A. 2 Kownrposs nocemaemMocTy .
I/II['OHK'].Z Hp;{Ma;{ KYJIOHOMETPHSL. CO6CC€I[OB3HI/IC.
OIlK-1 Jleknusa 8. MeTop! KyJIOHOMETPUYECKOTO TUTPOBAHUS 2 1 KonTtposns nocemniaemocTu .
NJI-OIIK-1.2 CobecenoBanue.
OIIK-1 Jlexkuusn 9. [I[puMeHEeHHE PEKTPOXUMHYECKUX METOIOB 2 1 Pazbop Teopernueckoro mMarepuana no
N-OIIK-1.2 AHAIN3A. OXMA OTHOCHUTENTBHO OTpaciel
MPOMBIIIJICHHOCTH W HAYKH.
OIIK-1 Jlexuus 10. .AToMHasi COEKTPOCKOMUSA. DMHUCCUOHHBIN 4 Konrposs nocemaemocTy.
NJ-OIK-1.2 CIIEKTpaNbHbIN aHanu3. [InamenHas GoToMeTpHs. CobecenoBanue
OIlK-1 Jlexuust 11. ATOMHO-a0COPOIIMOHHBIN CIIEKTPaTbHBII 2 1 Kontpons nocemaemMocTH.
NA-OIIK-1.2 AHAJIU3. CobecenoBanne
OIlK-1 Jlexuus 12. MonekynsipHast abcopOIMOHHas 4 KonTpoub nocemaemMmocTH.
N-OIIK-1.2 crekrpockonus. CIIEKTPOCKONUS B BUAUMOMN 00IacTH CobecenoBanue




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Buaer u (l)?ll)MLI KOHTPOJbHBIX
OCBOEHHSI: © o E = 9 % MepONpUATHI, oﬁecneqtmammne mno
KO}I(bI)u HanmenoBanne pasjelos, TeM, » 2 2 2 z 2 g ; 5 o COBOKYIMHOCTH TEKYIIMH KOHTPOJIb
dopmupyemorsi(bix) (opma(b1) TpoMeKYTOUHOM ATTECTALMH g o = 5 g = 2 E = g ycneBaemMocCTH;
KoMmeTeHuHu (i) u =) E 2 g\z E 2 E S £ ()OpPMBI IPOMEKYTOYHOI0 KOHTPOJISk
MHMKATOPOB 2 2 g Sg=3s| £5 | g¢ ycleBaeMoCTH
S = £ |f2E§| &2 |J&
KOMIICTCHIIMH
criekTpa. DOTOMETPUUECKOE TUTPOBAHUE.
OIIK-1 Jlexuus 13. CieKTpoCKONMs B yabTpaduoIeTOBOH U 2 1 KonTtpous nocemaemMoct.
NJ-OIIK-1.2 nH(PAKpPACHOM 00IACTH CIIEKTPA. Cobecenoanue
OIlK-1 Jlexkuust 14. CIeKTPOCKONUSA SIACPHOTO MarHUTHOTO 4 Kontpons nocemaemMocTH.
HI[-OHK-].Z pe3oHaHca. CobecenoBanne
OIlK-1 Jlexuus 15. Mertons! xpomarorpaduu. ['azoBas 4 KonTposns nocemniaemocTu.
N-OIIK-1.2 xpomatorpadus CobecenoBanue
OIlK-1 Jlextms 16. Metoas! xpomarorpadumn. XKuakoctHast 2 1 KonTpoins mocemniaemocTw.
NJ-OTIK-1.2 xpomaTorpadusi. XpoMaTo-Macc CIeKTPOCKOITHSL. CobecenoBanue
OIIK-1 Jlexuus 17. . IlpumeHeHNE CIEKTPATBHBIX U 2 Pas0op TeopeTrueckoro MaTepuana mno
NA-OIIK-1.2 XpoMaTorpaduuecKiux METOJ0B aHaIN3a CMA OoTHOCHTENBHO OTpacien
MPOMBIIIJICHHOCTH U HAYKH.
OIIK-1 Jlekius 18 3akirounTenbHas JEKIHs. AHAIN3 00bEKTOB 4 1 OO0cykIeHUE MOCIICA0BATEILHOCTH
NA-OIIK-1.2 OKpY Karolei cpejibl ¥ TEXHOJIOTHIECKUX 00BEKTOB 3TAIOB BBINOJIHEHUS aHAJIN3a
TEXHOJIOTHYECKUX OOBEKTOB.
JlaGopaTtopHblie paboThl
W-0OI1K-1.2 1.BBogHoe 3aHsTHe. Boigaua 3aganus Ha Y UPC*** 3 2 KonTposis mocemniaeMocTH.
XapakTepucTHKa 00bEKTOB aHAIN3A. BxoaHOM KOHTPOJIb 3HAHUM.




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI n z Buaer u (l)?ll)MLI KOHTPOJbHBIX
OCBOEHHSI: © s £ = 9 = MepONPUSTHH , oﬁecneqtmammne (1]
KO}I(bI)u HanmenoBanne pasjelos, TeM, » 2 2 2 z 2 g ; 5 o COBOKYIMHOCTH TEKYIIMH KOHTPOJIb
dopmupyemorsi(bix) (opma(b1) TpoMeKYTOUHOM ATTECTALMH g o = 5 g = 2 E = g ycneBaemMocCTH;
KoMmeTeHuHu (i) u =) E 2 g\z E 2 E S £ ()OpPMBI IPOMEKYTOYHOI0 KOHTPOJISk
MHMKATOPOB 2 2 g Sg=3s| £5 | g¢ ycleBaeMoCTH
S = £% |SEE5| S8 |ds
KOMIICTCHIIMH
NA-OIIK-1.2 2.BrImonnHeHNE WCCIIeIOBAaHNHN OTIpeIeTICHUS KOMIIOHEHTA 4 2 KonTpoins mocemniaemMocTw.
aHAJIM3UPYEMOT0 pacTBOpa MEPBBIM METOJOM. CobecenoBanue
NA-OIIK-1.2 3.BrimonHeHME UcciieoBaHU ONpe/IeIeHNsT KOMIIOHEHTa 4 2 KonTpoins mocemniaemocTw.
aHAJIM3UPYEMOT0 PaCTBOPA IEPBBIM METOIOM. BB160p CobGecenoBanue
METOAMKH OTIPEICIICHHSI.
N-OIIK-1.2 4.0npenencHue KOHIICHTPAIIUH KOMIIOHEHTa B MOJICIIBHOM 4 2 Kontpons mocemaemMocTu.
pacTBope nepBbIM METOAOM. J[eMOHCTpallMOHHbIE PA0OTHI ColGecenoBanue
10 BOJIbTAMIIEPOMETPHHU.
N-OTIK-1.2 5. Maremarudeckas 00paboTKa pe3yabTaToOB ONpeIeIeHHs. 4 2 KonTtposns nocentaemoctu. Kpyristit croi.
3ammuTa nepsoro stana YHPC. OO6cyxieHue pe3ynbTaToB OMPe/IeIICHHSI.
NA-OIIK-1.2 6.BrImomHEeHNe UCCIIeIOBAHUM YCIIOBHM OMpeeeHus 4 2 KoHTpoJb mocemniaeMocTu.
BTOPBIM METOJOM. Cobecenoanue.
HJI-OI1K-1.2 7. BeInoHeHne UCCIeIOBaHUM YCIIOBUM ONpeielIeH s 4 2 KonTpous noceniaemocTu
KOMIIOHEHTa aHAJIM3UPYEMOT0 PacTBOpPa BTOPHIM METOIOM. ColecenoBanue.
Br16op meronuku onpenenenns. OnpeaeneHue
KOHIIGHTPAIIH KOMIIOHEHTa B MOJIEJIbHOM PacTBOpE
NA-OIIK-1.2 8. Maremaruueckasi 06padoTKa pe3yIbTaTOB ONpENEICHHS. 3 2 KonTpois nocentaemoctu. Kpyribtii croi.

3amura Broporo srana YHUPC.

OO6cyxaeHue pe3ynbTaToB ONpeaeIeHHs




Ilnannpyemble

Buapbl yueoHo#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Bujsr 1 ¢popMbI KOHTPOJILHBIX
OCBOEHHMSI: o ° E = 8 g MepONpHsTHii , 06ecneunBaIONIHE 110
K071(bI) HaumeHoBaHue pPa3/ieioB, TeM; o D) z 2 o s 7 g COBOKYIHOCTH TeKYIIHA KOHTPOJIb
dopmupyemorsi(bix) (opma(b1) TpoMeKYTOUHOM ATTECTALMH g § g 5 g g § % = § yCIeBaeMoCTH;

KoMmeTeHuHu (i) u =) = 2 g\z E 2 =L £ ()OpPMBI IPOMEKYTOYHOI0 KOHTPOJISk

HHIMKATOPOB 2 2 g SS=s| £E £8 ycIeBaeMocTH
JAOCTHKEHHS = & = = Sz E 2 E) 8 ]
KOMIeTeH M ° &= = ~

N-OI1K-1.2 9. 3Bammra JgOMamIHUX pacu€THBIX paboT 1O 4 2 CobecenoBanue. 3amuTa pacqETHRIX

UATIK 4.1 noysporpadu U KyJIOHOMETPHU. pabor.

NJ-OI1K-1.2 10. KoynokBUyM IO 3JIEKTPOXMMHUYECKHMM METOAAM 4 3

aHaIHU3a. 3amuTa koutokBuyma. CodeceoBaHue.
NA-OIIK-1.2 11. BrimonHeHne UCCIENOBAaHUNA IO TPETHEMY METOMY 4 KonTpob moceniaemoctu
aHanm3a CobecenoBanue.
WI-OIIK-1.2 12.BBITIOSTHEHUE HWCCIICIOBAaHUN TPETHHUM METOJIOM. 4 KonTpons mocemaemocti
Beibop Meroguku  ompeneneHus.  OmnpeneneHue CobecenoBanue.
KOHIEHTPAMX KOMIIOHEHTAa B MOJIEJIbHOM PacTBOPE.
NA-OIIK-1.2 13. Omenka pe3ylbTaTOB OMNpEACICHUS H 3allluTa 4 2 Kontpons nocemaemoctu. Kpyrimsiii cTo.
TPETHETO JTaIa VYUPC. 06cy>1<z[eHHe PE3YyIbTATOB OPCACIICHUSA

NJ1-OIIK-1.2 14. ComnocraBneHue  pe3yiabTaToB aHalu3a, 4 2 3ammra YHUPC. Kpyrisii crou.

I/Ul TIK 4.1 IOJIYYEHHBIX TPEMS METOAMU. 3aH_[I/ITa VYUPC. HpeIlCTaBJIeHI/Ie IMMCHEMEHHOTO OTUETA I10
OJTHOMY M3 HCIIOJIb30BAHHBIX METOIOB
aHam3a.

NA-OIIK-1.2 15. JlemoHcTpalMiOHHBIE pPAa0OTHI 1O AaTOMHOW U 4 Kontpons nocemaemMocTH.

NJ-OlK-1.4 MOJIEKYJIIPHON CIIEKTPOCKOIIHH. CobecenoBanue




Ilnannpyemble Buapbl yueoHo#i padoThl
(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI N - Buaer u (l)OlpMLI KOHTPOJbHBIX
OCBOEHHS: o s Z - 8 g MeponpHsITHI , 00ecTieYnBaOLINeE 10
K071(bI) HaumeHoBaHue pPa3/ieioB, TeM; o 2 ° z 2 g s 7 5 COBOKYIHOCTH TeKYIIHA KOHTPOJIb
dopmupyemorsi(bix) (opma(b1) TpoMeKYTOUHOM ATTECTALMH g § = & g § % = § yCIeBaeMoCTH;
KoMIneTeHuuu(ii) u Eﬁ = E ;!-TE E E E E g & (opMBI IPOMEKYTOYHOr0 KOHTPOJIsI
HHIMKATOPOB g - = S& iz = = sg ycreBaeMoCTH
JAOCTHKEHHUS = ':f-‘t- = SSE3 l% S 8§
KOMIeTeH M ° &= = ~
WI-OIIK-1.2 16. 3amuTa TOMamIHUX PAcYETHBIX PabOT IO AaTOMHOMU 4 2 CobecenoBanue. 3ammra pacuéTHBIX
abcopO1uu 1 nH(paKpacHON CHEKTPOCKOIUH. pabor.
OIIK-1 17. KomiokBuyM 10 CHEKTpaJbHBIM METOLAM 4 3 3amura kotoksuyma. CobeceoBanue
UA-OIIK-1.2 aHaJIN3a.
NI TIK 4.1
OIIK-1 18.PaccmoTpenue cniektpoB AMP- ciektpockonumu. 4 CobecenoBanue
NJ-OI1K-1.2
NI TIK 4.1
Bce unauxaroper | Dk3aMeH 52 70 X 67 + | Dx3ameH o Ouieram
BCeX KOMIETEeHIH i 27
HUTOI'O 3a 2 cemecTpa 52 70 94 DK3aMeH
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3.3. Kparkoe conepxanue yueOHON AUCIUILINHBI
HaunmenoBanue
Ne man pa3nena u TeMbl Conep:xanue pasaesia (TeMbl)
JTHCIATIIIHHBI
Jlexnus 1 BBoanas nexuus Ucropust pa3sutus AuHanutnueckod Xumuu. OCHOBHBIE TOHATUA U

3aKOHBI AHAIMTHYECKOH XWUMUW. THIBI aHAIWTHYCCKAX PEaKIIHH.
Kmaccudukamus  meTtomoB  AHanuTHdecKoH — xuMud.  Dusuko-
XUMHYECKHe U (u3uueckue Meronsl aHanm3a. C  dYeM cBs3aHa
HEOOXOJUMOCTh MOSBICHHS (DU3UKO-XUMUISCKUX METOJIOB aHAJIM3A.

Jlexmmst 2 . OXMA. DJIEKTPOXMMHUYCCKHE METOABl aHaM3a, WX KiIacCH(pHUKAIus, oOIue
Bonsrammnepo- OCHOBBI METONOB. BoIbTamMImepoMeTpUUYECKHE METOABI  aHAIHU3a,
METPUUYECKUE uctopuueckass cmpaBka. [lomsporpaduueckue MeTOABl aHAIM3A.
METO/Ibl aHAJIN3A. Knaccuueckass moctostHHOTOKOBasi mossiporpadus. OCHOBBI MeToAa
IlocrossHHOTOKOBas! | [IpMHIMNIHANBHAS CXeMa YCTAHOBKH. YCJIOBHA BBINOJIHEHUS aHAIW3a.
nossiporpadust [Monsporpadmueckass BomHa. KavecTBeHHass W KOJMYECTBEHHAs

XapaKTePUCTUKU MeTofa. MeTo bl KOJIMYeCTBEHHOTO ONpPEAETIeHMSL.

Jlexnus3 ITepeMeHHOTOKO- IIepemeHHOTOKOBAs noJsiporpagusi. IIpuHnunuansHas cxema
Bas monsiporpadus. | yctanoBku. @Dopma  BOIbTaMIEpHOW  KPUBOM. DIIEKTPOBL,
NuBepcuonHas ucrnonb3yemble B nomsporpadguu.  [Ipemensr  ompenensieMbIx
BOJIbTAMIIEPO- KOHIICHTpaIuii, PaKkTopkl, BIUSIOMINE HA ero 3HaueHus. MHBepcroHHas
METpHSL. BosIbTaMnepomeTpus. Ilpomeccsl, MpoTEKaromyie INpH  BBITOJHEHUH

onpeneneHuil. [Ipenensl onpeaenseMblx KOHLIEHTpaUUil. .

Jlexuus 4 AmMnepomeTpudeck | YciaoBHS  BBIOJHEHHMS aHaAlIW3a METOJOM aMIEpOMETPUYECKOTO

0€ TUTPOBAaHUE TUTPOBaHMUSL. VY cTaHOBKH, HCIIOJIb3yEMBIE B METOoJIE
aMIIEPOMETPUIECKOTO TATPOBAHUS. XuMuyeckue peakum,
Hcrojib3yemble B MeTone. llpenensl ompenenseMblX KOHIEHTpaIui.
IIpuMeHeHnE METOIOB BOJIBTAMIIEPOMETPHH.

Jlexnus 5 [lorenumomerpuue | Knaccudukamust wmeronoB moTeHuuoMeTpud. (OCHOBBI — METOJIOB
CKHE€ METOBI nmoTeHuuoMeTpun.  YpaBHeHue Hepucra. Kiaccel  31ekTponos,
aHanuza. [Ipamas WCIOJIb3yeMbIX B TIOTEHIIMOMETPUYECKUX MeToAax aHanmuza. Ilpsmas
MTOTEHLMOMETPHS. noreHnuomerpuss. pH  —  merpus.  HMonomerpus.  Meronsl

KOJIMYECTBEHHOTO  omnpeneneHus. [IpuMeHeHne MeToJ0B — MpsSMOM
MTOTEHIIMOMETPHH.

Jlexmus 6 ITorenuuomerpuye | Tumbl peakuuid, UCIONB3YEMBIX B IIOTEHIUOMETPUYECKOM TUTPOBAHMH.

CKOE TUTPOBaHUE Tunsl  3NIEKTPOAOB, HUCHONB3YEMBIX B IOTEHIMOMETPHYECKOM
TuTpoBaHuu.  [IpuHIMIManNBHAas  cXeMa  MOTEHIMOMETPHUYECKOHN
ycTaHOBKH. PopmMa KPHUBBIX MOTEHIIMOMETPUYECKOTO THUTPOBAHUS.
IIpenenst ONpEAETIAEMBIX KOHLIEHTpaIHi. [Ipumenenune
MOTEHIMOMETPHUECKOT0 THTPOBAHUSI.

Jlexuus 7 Kynonomerpudeck | OCHOBBI KyJIOHOMETPHYECKOTO MeToAa aHanusa. Kiaccupukanus
ne METOJBI | METOJIOB KyJlOHOMeTpud. 3akoH Papazess. YCIOBHUS BBIIOIHEHHUS
aHamm3a. Ilpsmas | KyJTOHOMETPHUYECKOTO METO/a aHalInu3a Y CTaHOBKA JUIS METOJa IpAMOM
KYJIOHOMETpUS. KylnoHoMeTpuH. llpuMeHeHMe MeTONOB MpSIMOH  KyJOHOMETpHH.

IIpenens! onpeensieMbIX KOHIICHTPAIHA.

Jlexmus 8 Metonabl Knaccudukarms METOIOB KYJIOHOMETPHYECKOTO TUTPOBAHMUSI.
KylnoHoMeTpuuecko | [IpuHnunuansHas cXeMa YCTaHOBKH [  MOTEHLIHMOCTATHYECKOTO
IO TUTPOBAHMUSL. KYJIOHOMETPHUYECKOr0 TUTpoBaHMs Pacuér kosmdecTBa 3JEKTPUUECTBA,

MOMIEANIET0 Ha BBIOJIHEHHE aHamu3a. MeToapl WHIMKAIMH KOHIA
AJIEKTPOXUMHUYECKOI peakiny. [[puMeHeHne MeTOI0B KyJTOHOMETPHUH.

Jlexus 9 [Ipumenenne CpaBHUTENBHA  XapaKTEpUCTHKA  DIEKTPOXMMHUYECKMX  METOJOB
JNEKTPOXUMHUYECKH | aHanu3a. [I[ppuMeHeHne MeTo10B Ha IPOU3BOJICTBE, B MEAMLIMHE, HAyKe.
X METOJIOB aHAJIN3A.

Jlexmmst 10 | Atomuas OJIEKTPOMArHUTHBIA  CHEKTP  M3Iy4YeHWs, €ro  BOJHOBBIE U
CIEKTPOCKOMMSI. 3HEpreTuyeckue xapakTepucThku. Kiaccuukanmms crnekTpaabHbBIX
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OMUCCHOHHBIN METOJIOB aHaNIM3a. DMUCCHUOHHBIN CHEKTpanbHbIM aHanu3. McTouHUKHU

CHEeKTPaTbHBINA BO30YXICHUS 3JIEKTPOMArHUTHOTO CIIEKTpa., MOHOXpoMmatopel. Cxema

aHaIu3. YCTaHOBKHM 3MHCCHOHHOTO aHanu3a. IlmamenHast ¢oromerpus. Cxema

[Tnamennas YCTaHOBKH JJIsl TUIAMEHHOW (oTomMeTpuu. MICTOYHMKM BO30YXKICHUS,

(hoTomeTpus. MOHOXpOMaTopbl. BemiecTBa, onpeaenseMble METOJaMH SMUCCHOHHOTO
aHaJIN3a, IPEJIeNTbl ONPEAeNIeMbIX KOHIICHTPAINH.

Jlexkums 11 | AromHo- OCHOBBI METOZa aTOMHO-a0COPOLIMOHHON CIIEKTPOCKOIUHU. 3aKOH
abcopOLMOHHBIT aroMHoro morjomeHus. Mcrounuku wuznydeHus. Cxema aTOMHO-
CHEeKTPaTbHBINA aOCOpOIMOHHOTO  CIIEKTpOMeTpa. MOHOXPOMATOPEl M MPHUEMHUKH
aHaIun3. WRITyYeHHUSL. BemecTtBa, ompenenseMble  METOAOM aTOMHO-

abcopOLUMOHHON CIEKTPOCKOIHH, MIpEIeIbI OTIpeIeIISIEMBIX
KOHIIEHTpaIUH.

Jlexmus 12 | Monexkynspaas OcHOBBI MeTOJa MOJEKYISIPHON aOCOpOIMOHHON CIEKTPOCKOIIHH.
abcopOIroHHas 3axon byrepa-Jlambepra -bepa. MosexkynspHbIe CIIEeKTPHI TOTJIOMIECHHSI.
CIIEKTPOCKOIIHSL. Cnektpockonusi B BHAUMOW oOnactu crekTtpa. CxemMa YCTaHOBKH,
CrekTpocKOomusl B | ICTOYHUKH U3IYYCHHS, MOHOXpOMAaTophl. [lpumepsr ompenenseMbix
BUIUMON o0OsacTu | BemecTB. KauecTBEHHBIH 1 KOJIMYECTBEHHBIN aHAJH3.

CIIEKTpA. ®oromerpuueckoe TuUTpoBaHue. (Cxema ycTaHOBKM. BerecTsa,
doromeTpHuecKoe | ompenenseMble METOJIOM (hoToMeTpruIecKoro TUTPOBAHUSL.
TATPOBaHUE. Konnentpanum onpeaensieMbIX BEIECTB.

Jlekums 13 | Cnektpockonuss B [ CXeMbl yCTaHOBOK Uil CIEKTPOCKONUHM B  YIITpadUOJIETOBONH U
yinbTpaduoneroBoii | uHpakpacHoii  oOmactu  cnektpa. CHeKTpsl  IOTJIOHMICHUS B
u  wuH(ppakpacHOH | ynpTpaduoneToBoil u uH(ppaKpacHOW obmacTu crekTpa. VcTouHMKH
00JIacTH CHEKTpa. M3Iy4eHUS W MOHOXPOMATOPHI, MPUEMHUKHU W3NydeHus. HaznaueHue

METOOB YIbTPa(UOJIETOBON M HHPPAKPACHON CIIEKTPOCKOITUH

Jlexuus 14 | Cnekrpockonust OcHOBBI MeTOAa SANEpPHO-MarHUTHOro pe3oHanca. Cxema SAMP-
SIIEPHOTO cnektpoMmeTpa. Ilondarue rupomarautHoro otHomeHus. Crnektp SAMP.
MAarduTHOT'O Xumunuecknii caBur. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHaAIN3. MeTo
pe3oHaHca. MIPOTOHHOTO MarHUTHOTO PE30HAHCA.

Jlexnusa 15 | MeTtoas! OcHOBBl XpoMaTorpauyeckux METOJOB aHanmu3a. VcTtopuueckas
XpoMaTorpaquH. cnpaBka. Knaccudukanus meroqoB xpomarorpaduu. Xpomarorpamma.
I'azoBas KauecTBeHHBIN W KOJMYECTBEHHBIN aHayin3. [a3oBas xpomarorpadusl.
xpomatorpadus Xpomarorpaduueckue  KOJNOHKH, COpPOEHTHI, Ta3bl, HOCHTEIH.

JerexTopsl. [IpakTndeckoe npumMeHeHne ra3oBoi XxpoMaTtorpadun.

Jlexmmst 16 | XKunkoctHas OCHOBBI MeTOJIa JKMJIKOCTHOH Xpomartorpaduu. XpomaTtorpadudyeckue

xpomarorpadusi. KOJIOHKH, COPOCHTBI U BBHIOOP MOJABMXKHOW (a3bl. CxeMa >KHUIAKOCTHOTO
xpomatorpada. Xpomarorpadudeckne neTeKTopel. MoHHaSE U Tenb
xpomatorpadus. ToHKoOcHOWHAas ¥  OyMaxkHas xpomaTorpadusi.
[TpakTHyeckoe NpUMEHEHHE KUAKOCTHOW XpoMaTorpaduu.

Jlextus 17 | [pumenenune [IpakTHueckoe TpUMEHEHHWE CIEKTPaTbHBIX U XpoMaTorpaduyuecKkux
CHEKTpalIbHBIX U | METOAOB aHalWM3a Ha MPOU3BOJACTBE, B  MEAMIIMHE, HayKe.
xpomarorpadpuueck | Mcmonb3oBanne BOJXKX mnpu aHamuse cMecell  OpraHH4eCKHX
1504 METOJIOB | COEIMHEHUN pa3Iu4HbIX KjaccoB. I[IpuMeHeHue mnpenapaTUuBHON
aHaiau3a Xpomarorpauu Mpu aHaJIN3e CMeCcel OPraHuIeCKUX COSIMHEHUM.

Jlexuus 18 | 3akmrounTtenbHas AHanmu3 BO3AyXa, MPUPOJHBIX M CTOYHBIX BOJA U IOYB. AHAaIuU3
JeKusa.  AHanmm3 | TEXHOJIOTHYECKUX ~ PAacTBOPOB  IPOM3BOJCTBA  KOMIIO3UITMOHHBIX
00BEKTOB MaTepHaoB.

OKpY>Karolen
cpensl u
TEXHOJIOTHIECKUX
00BEKTOB.
JlabopaTopHbie padoThI
JlaGopatop | 1.BBomuoe |I[1/1c1<yccml mo wMmarepuaigam Jekiuun 1. Copepkanue ydeOHO-
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Has paborta | 3aHsTue. Bpinaua WCCIIEIOBATENbCKOM paboThl CTyneHTa. XapaKTepUCTHKAa OOBEKTOB
1 3aJaHuA Ha aHanam3a. Bo3aMokHbIC BapHaHTHI 3a1aHus Ha BeimorHeHHe Y IPC. Bunbt
YUPC*** pacuéTHBIX JOMAIIHMX 3ajaHuil, KoIIOKBHyMBI MO TEOPETHYECKUM
XapakTepucTuka BonpocaMm Kypca. Conepxkanue otuéra no BeinonHeHHod YUPC.
00BEKTOB aHAIN3A.
JlaGopatop | Bemomanenue Ha 3aHsTMM ocBaMBarOTCSi METOJWKH ONpEACICHUS OJHUM H3 TPEX
Has paboTa | WccieqoBaHMMA MeToq0B. Hanpumep: npu BBINOIHEHUN ONpPEENIEHUIT METO0M NPsAMOM
2 OTpeieTIeHUS ¢oToMeTpuM CHa4yama TOTOBHUTCS CEpUSl CTaHAAPTHBIX PacTBOPOB.
KOMIIOHEHTA Omnpepensiercss ANMHA BOJHBlL MAaKCHUMAalIbHOTO IOIVIOIIEHMS, MpPU
aHAIM3UPYEMOTO KOTOPOM MU3MEPSIFOTCA ONTUYECKHE IUIOTHOCTH CTaHAAPTHBIX PacTBOPOB.
pactBopamepBeiM | [lo  3TUM  3HaueHWAM  CTPOWUTCS  TPagyWpOBOYHBIN  rpaduk,
METOAOM. paccuuThIBaeTCS YpaBHEHHE MPSIMOI U PELIaeTCsl BOIIPOC O JTMHEHHOCTH
TPpaIyHupOBOYHOTO TpaduKa.
JlaGopatop | .BrimonHenme Ha 3aHsaTMM TOTOBUTCS HOBas Cepus CTAaHAAPTHBIX PAcTBOPOB U
Has paboTta | mcciegoBaHuM MpoBepsieTCs CTAOMIILHOCTD TPAaAyHPOBOYHOTO rpaduKa M OLCHUBACTCS
3 OTIpEICIICHUS BO3MOXXHOCTb €r0 IMPHUMEHEHHUS Ui KOJIMYECTBEHHOI'O OIpEIeNICHHS
KOMIIOHEHTA KoMmroHeHTa. [IpoBoauTcst BBIOOP METONMKHU ONpPEACTICHUS KOMIIOHEHTa
aHaAJIM3UPYEMOTO B MOJICJIBHOM pacTBOpe. PaccuumThiBaeTCs CTENeHb pa30aBlIeHUs
pacTBopa MepBBIM | aHAJIU3UPYEMOTO pacTBOpa U JIp.
MeTo oM. Beibop
METOJIUKU
oTnpeAeeHHsL.
Jlaboparop | Ompenenenue [IpoBoanTCS MPUTOTOBJICHUE aHATTU3UPYEMOTO PAaCTBOpa U ONpezesieHUe
Hast paboTa | KOHLEHTPALUU KoMIoHeHTa. OnpeneneHne NpoBoAUTCs 5 — 6 pa3s, 3aTeM BBINOJIHACTCS
4 KOMITOHEHTA B pacuéT KOHLIEHTPALIMHU OIPEIeSIEMOT0 KOMIIOHEHTA.
MOJIETTHHOM 3areM mpenojaBarenb TPOBOAUT JEMOHCTPALMOHHBIE pPAaOOTHI Ha
pacTBope mepBbIM | UMEIOLIeMcsl B JlabopaTopuy paboTbl MO IOCTOSIHHOTOKOBOM U
METOAOM. NEPEMEHHOTOKOBOM nossiporpaduu u aMIIEPOMETPHUYECKOMY
JleMOHCTpalimoHHbI | TUTpOBaHUIO. PaccmarpuBaroTcsi paboune U BCIIOMOTaTeIbHbIE
€ paboThI 110 BOJIBT- | MEKTPOABI, 3JIEKTPOXMUMUYECKUE SUEHKH, (OPMBI BOJBTAMIEPHBIX
aMIIEPOMETPHH. KpHBbIX. Beigaércst nomaiiHee pacuéTHoe 3a/1aHue.
JlaGoparop | Maremarnueckas OneHka CiIy4alHOM  COCTABIIAIOIIEH TIOrPEIIHOCTH  pE3yJIbTaTOB
Has pabora | oOpaboTka ompezeNeHus] MPOBOAUTCA METOJOM MaTEeMAaTHUYeCKOW CTAaTHUCTHKH.
5 pe3ysIbTaToOB [IpaBUIBHOCTE  PE3YNbTATOB  OLIGHUBAETCS  METOAOM  CpPaBHEHHUS
OTIpEICIICHHSL. MOJYYEHHBIX PE3YJIbTATOB C ACHCTBUTENbHBIM 3HaueHueM. [lenmarorcs
3amuTa nepBoro BBIBOJIBI IO OIIEHKE METPOJIOTUYECKUX XapaKTEePUCTHK METOIUKH
stama YUPC. ompezeNeHus. 3amMTa  pe3yJabTaToOB  ONpeAeNieHHs MyTEM  UuX
00CyXIeHHs 32 KPYTJIbIM cToioM. B3anMooneHka.
JlaGoparop | Brimonnenue OcBoeHNEe METOAMKH OIpeAeIeHNs] BTOPbIM MeTooM. Harmpumep, meton
Has paborta | MccieaoBaHUil noHomeTpuu. IIpuroTtoBneHne cepuM CTaHIAPTHBIX pPAacTBOPOB C
6 YCIOBUM M3BECTHOW KOHIIEHTPALMEH OMpEeeNsseMoro KOMIIOHeHTa ( Harpumep,
OTIpEETICHUS XJIOPUII-MOHOB) METOJIOM MOCIIE0BaTENFHOr0 pazbasnenus. M3mepenue
BTOPBIM METOJIOM. | MOTEHNHAlda  XJOPHA-CEIEKTUBHOTO  DJEKTPOAa B  CTaHOAPTHBIX
pactBopax. [locTpoeHne TpagyupoBOYHOTO Tpaduka wu  pacuér
ypaBHeHusi mpsimMoil. OueHka kaudecTBa pabOTBHl HOH-CEIEKTHBHOTO
UIEKTPOJIA.
Jlaboparop | . Bemmonnenue [TpoBepka cTaOMIILHOCTH TPaAyHPOBOYHOTO Irpaduka 1 paboThl XJIOPU/I-
Has paborta | MccieaoBaHUil CEJIEKTHBHOTO OJJeKTpoja. BwiGop Mertomuku ompenenenus. Pacuér
7 yCIIOBUI CTereHN pa30aBieHUs] aHaIM3UpyeMoro pactBopa Ilpurorosnenue
OIpEETIECHUS AHAJIN3MPYEMOTO pacTBOpa. BrImosHeHne omnpenencHusl KOHIEHTPaIu
KOMITOHEHTA aHAM3UPYEMOTO KOMIIOHEHTa. PacuéT KOHIEHTpaluy OMpeessieMoro
aHAJIM3HPYEMOTO KOMITOHEHTA.

pacTBOpa BTOPEIM
MeToaoM. Beroop
METOIUKH
OTIpEICIICHHSL.
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Onpenenenue
KOHIIEHTPALIH
KOMIIOHEHTA B
MOJIEIEHOM
pacTBope
Jlaboparop | Hemonctpammonna | [IpemogaBatens  mpoBOAWMT  JAEMOHCTPAllMOHHYIO  paboTy 1O
Has pabota | st paboTa 1Mo KyJno- | KyJTOHOMETPUYECKOMY  OIpEIeNICHHI0  KHUCIOT. PaccMaTpuBaroTcs
8 HOMETpUH. Bbilaua | KyJOHOMETpUUECKHE  YCTaHOBKH, pa0ouyMe ©  BCIIOMOTATeNbHBIE
JOMAILIHETO NIEKTPOABl, LENU HHAMKauuu. Jlamee NpPOBOAWTCS MaTeMaThdecKas
3a/1aHUS. 00paboTka pe3yJbTaTOB OMpeAeNieHHs (HalpuMep, XJIOPHI -HOHOB).
MaremaTtnyeckas Henaercss BBHIBOA O TMPAaBUIBHOCTH PE3yJbTaTOB OMNpEACICHUS MyTEM
00paboTKa CpaBHEHHUS C JACHCTBUTEIBHBIM 3HAUCHHEM. 3aT€M ITPOBOIUTCS 3alllUTa
pe3yIbTaToB BTOporo stana YUPC.
OTIpeICIICHHS.
3amuTa BTOPOro
stana YUPC.
Jlaboparop | 3ammra nomamnux | [IpoBoauTcs 3amura TOManIHUX pacu€THRIX paboT Mo moysporpaduu u
Has pabota | pacu€THBIX paboT kynonomerpud. llomsporpadust: cTyaeHT oQopmisieT OAHY W3 JBYX
9 o nosgporpadgun | paboOT MO MOCTOSHHOTOKOBOW WM TIEPEMEHHOTOKOBOH MoJsiporpaduu
" KYJIOHOMETpPUH. 110 NMCPCOHAJIIbHBIM JaHHBIM JJIs1 pacqéTa. I1o KYJIOHOMETPHU CTyACHTAM
TaK)Ke NpeJyIaracTcs OJHA U3 JBYX pa0dOT ¢ NMEPCOHAIBHBIMU JaHHBIMHU
Ui pacuéra. 3aliuTa IpOBOAUTCS B TECTOBOM (pOpME C MOCIEIYIOUINM
co0eceoBaHUsl W MIPOBEPKON pacu€THOI (POpMBI pabOTHL.
Jlaboparop | Kommoksuym 1o KomokBruyM MpoBOAKMTCS B BHJIE TUCBMEHHOM pa0OTHI C MOCIEAYIOIIMM
Has paboTa | 9JEKTPOXMMHUYECKH | YCTHBIM OIPOCOM. BHWIIETBI cofepkaT Kak TEeOpeTHYeCKHe , TaKk M
10 M METoJaM MPAaKTUYECKUE BOIPOCHI.
aHam3a.
Jlaboparop | Bemmonnenue OcBoeHNE METOJWKW ONpe/eeHUus] TpPeThbUM MeTonoB. Hampumep,
Hast paboTa | McCIeqOBaHUM MO TUTPOBaHUE  JKECTKOCTH  BOABl  METOAOM  (hOTOMETPUYECKOTO
11 TPEThEMY METOLY tuTpoBaHus.  llepBoHauanbHO ~— ompepernsieTcss  JJMHA  BOJIHBI
aHam3a MaKCHUMaJbHOTO IOTJIONICHHS, TPU KOTOPOH OyIeT NpOBOIUTHCS
tuTpoBanue. [IpuroToBUTH pacTBOp TUTpaHTa — TPUIIOHA b.
JlaGoparop | Brimonnenue Cranzaptu3anys pacTBopa TpPWIOHA b 1Mo cTaHOapTHOMY pPacTBOPY
Has paboTta | mcciegoBaHui HUTpara Maraus Pacuér xoHueHTpanuu Tpwiona b. Beibop MeToanku
12 TPETBUM METO/OM. | ompeaeeHus: conel xéctkoctu. OmnpeneneHue KOHIEHTPALMH COJIeH
Bri6op meToauku KECTKOCTU B OOBEKTE aHAIHN3A.
OTIpE/ICIICHHS.
Ompenenenue
KOHIIEHTPALH
KOMIIOHEHTA B
MOJIENIEHOM
pacTBope
JlaGoparop | Ouenka Pacu€r MeTposornyeckux XapakTEpPUCTHK METOIUKH OIpelesICHHs
Has pabora | pe3ynbpTaToB couiet xx€ctkocTh. IIpoBepKa MpaBUIIBHOCTH PE3YJIBTATOB OLPEACIICHHUS.
13 OTIpe/IeTICHHS U 3ammuTta Tpetbero atana YMPC. Kpyrastit cTon
3alIUTa TPETHETO
stana YUPC.
Jlaboparop | Conocrasienue 3ammra yae0HO-HCCIIE0BATEIIbCKOM paboTHI. OO6cyxaenne
Has paboTa | pe3yiabTaToB MOJMYYEeHHBIX  pe3yidbTaToB  3a  KpyrieiM  croioM.  OueHka
14 aHanm3a, 3¢ PeKTUBHOCTH BBIIOIHEHUs JabopartopHbix pabor B Buue YUPC.

MOJTyYEeHHBIX TPEMsI
METOAaMU. 3aluTa

[IpencraBnenne CTyaeHTAaMH IMHCBMEHHOTO OTYETa 110 OJHOMY W3
METOJIOB BBITIOTHCHHOH pabOTHI.
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YUPC.
JlaGopatop | Jemonctpanmnonusr | IlpemogaBaTens MPOBOAWT ACMOHCTPAITMOHHBIE PAOOTHI IO aTOMHOM
Has pabota | € paboTHI IO OMHCCHOHHOH M aTOMHOH a0COpPOIMOHHON CIIEKTPOCKOIIMH, a TaKkKe
15 aTOMHOM U METOAaM MOJICKYJISIPHOH aOCOPOLMOHHON CIEKTPOCKONUHU B BUAMMOM,
MOJIEKYIISIPHOM ynbTpauoiIeTOBOM W WH(pakpacHOW obmactu cmektpa. Brimaéres
CHEKTPOCKOIHHU. JOMallHee pacu€éTHOE 3aJaHue IO aTOMHOW  aOCOpOIMOHHOM
CHEKTPOCKONHMHU ¥ HHPPAKPACHON CTIEKTPOCKOITHH.
Jlaboparop | 3amura momamHuX | CTy#EeHT 3alIMIaeT CBOM BapWaHT pPacdE€THOW pabOTHI MO aTOMHOI
Has pabora | pacdéTHBIX paboT aOCOPOIIMOHHON CIIEKTPOCKONUH U M0 MOJIEKYJIAPHONH abCOpOIIMOHHON
16 10 aTOMHOM CHEKTPOCKONMKM B HH(ppakpacHOil oOxactu cnekTpa (pacmmdpoBka
abcopbuuu n OJTHOTO 3 MATH CIIEKTPOB BoJIokoH). CobecenoBanme
nH(ppakpacHOH
CHEKTPOCKOTIHH.
Jlaboparop | Kommoksuym 1o KomokBruyM MpoBOAKMTCS B BHJIE TUCBMEHHOM pa0OTHI C MOCIEAYIOIIMM
Has paboTa | CHEeKTpaIbHBIM YCTHBIM ONpOCcOM. bHIeThl comepikaT Kak TeOopeTHYecKHue , Tak |
17 METOJaM aHalin3a. | MPaKTHYECKHE BOIPOCHI Kypca.
Jlaboparop | Paccmotrpenue 3akmounTeNbHOE — 3aHATHE. Pacmm@poBKa  CHEKTPOB SEpHO-
Has pabdora | cekTpoB SIMP- MAarHUTHOM CIIEKTPOCKOIUHU.
18 CIIEKTPOCKOITNHI IToaBeaeHne UTOrOB.
3.4. Opranuzaius caMOCTOATEIbHOM PabOThl 00yYaIONTUXCS

CamocrosrenbHas paboTa CTyAeHTa — OO0si3aTeNbHast 4acTh 00pa30BaTEIBHOTO MpoIiecca,

HampaBJIcHHas  Ha
caMoo0Opa3oBaHHIO, Ha

npohecCuOHANBHOM Kapbephl.
CamocrosiTenbHast padoTa 00yJaroIIMXCcs 0 JUCIUIUIMHE OPraHU30BaHa KaK COBOKYITHOCTD

pa3BUTHE
MIPOEKTUPOBAHHE

TOTOBHOCTH K  TNPOPECCHOHATBHOMY U
JaTbHEHIIIEro  00pa3oBaTeIbHOTO

JMYHOCTHOMY
Mapuipyra u

ayTUTOPHBIX U BHEAYAUTOPHBIX 3aHATUH U padboT, 00ecrneynBArONIMX YCIEIIHOE OCBOCHUE
JUCITUTLINHEL.

AynuTopHasi camoCTosITeNlbHas padoTa O0OydYaroImIMXCS MO AUCUUIUIMHE BBIMOJIHSIETCS Ha
y4eOHBIX 3aHATHUSIX 1107 PYKOBOACTBOM TIPEMOJaBareiii W 10 €ro 3aJaHuio. AyautopHas
camocTosTenpHas pabota oOydaromuxcst BXOAUT B OOMIMI 00beM BpeMEHHU, OTBEIEHHOTO y4EOHBIM
MJIAaHOM Ha ayJUTOPHYIO paboTy, U PETJIAMEHTUPYETCS PACTICAaHUEM yUeOHBIX 3aHSATHH.

BaeayautopHas camocTosiTenbHast paboTa oOydaronuxcs — IaHupyemMasi yueOHast, Hay4qHo-
HCCIIeIoOBaTeNbCKas, MpakThyeckas padoTa OOydYaroIIMXCs, BBIMOJHSEMAas BO BHEAYAUTOPHOE
BpeMsl M0 3aJaHUI0 M TpPU METOJUYECKOM pYKOBOJCTBE IMpemojaBaTens, HO 0e3 ero
HEIMOCPEICTBEHHOTO YJaCTHsl, PACTICAHUEM YUEOHBIX 3aHATHI HE PETJIaMEHTHUPYETCS.

BreayautopHas camocTosiTeNbHas paboTa 00yJarommxcsl BKIFOYAeT B ceOs:

- MOATOTOBKY K JICKIIUSIM U JIA0OPAaTOPHBIM 3aHSATHSIM;

- M3y4YEHUE CIENAIbHON JINTEpaTypHI,

- M3y4eHUEe pa3JeloB/TeM, HEBBIHOCUMBIX Ha JIEKIIUM W JIa0OpaTOPHBIC 3aHSATHUS
CaMOCTOSITEILHO,

- BBHITIOJTHEHHUE JIOMAIIIHUX 33/IaHU{ B BUJIE paCUETHBIX paboT;

— MOAroToBKa Kk 3amure YHUPC;

- MOJArOTOBKA K KOJUIOKBUYMAaM;

— MOJITOTOBKA K TECTUPOBAHUIO

CamocrosarenbHass pabora 0OydyalOIIMXCsl C Y4acTHeM IpernoiaBarens B (GopMe HHOI
KOHTAKTHOW pabOThl TMpeaycMaTpuBaeT TPYIIOBYI0 U (WIW) WHIUBUIyAIbHYIO paboTy C
00y4JarImUMHUCS U BKITIOYAET B CeO0s:
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- NpOBCACHUC HWHIAUBHUAYAJIBHBIX W TPYIIIOBBIX KOHCYJ'IBTaL[I/Iﬁ IO OTACIbHBIM
TeMam/paszaenam JUCIUTUTHHBL

- MIPOBEJICHUE KOHCYNIbTALUN TIEpe]] IK3aMEHOM,

— KOHCYJbTallMM IO OpraHU3allid  CaMOCTOSITEILHOTO  M3YyYEHUS  OTIENbHbIX
pa3zienoB/TeM,  0a30BBIX  MOHATHHA  y4eOHBIX  AMCUMIUIMH  TPOQHIBHOTO/POJCTBEHHOTO
OakanaBpuata, kotopsle ¢opmupoBanu OIIK u IIK, B memsax obecredeHuss mpeeMCTBEHHOCTH
00pa3oBaHus (U1 CTYJICHTOB MarucTpaTypsl — B LENAX YCTPAHEHHS MPOOETIOB IMOCIIE MOCTYIUICHUS
B MarucTpaTypy aOUTypHEeHTOB, OKOHYMBIIHNX OakanaBpuat/crenuanutet uasix YI'CH);

Hepequb paS,I[eJ'IOB/TCM/, IIOJIHOCTBKO HJIM 4YaCTHYHO OTHCECCHHBLIX Ha CaMOCTOATCIBHOC
HU3YUCHHUC C IMMOCJIICAYHOIIUM KOHTPOJICM!

Buasl u dopmbl
HaumenoBanue paziena A (bop 4
KOHTPOJIbHBIX =
A MEpONPUATHI S
OUCHUUNIUHBL/MOOYA, . ponp <
Ne i 3aaHusi JJ1 CaMOCTOSITENILHOW PadoThI (Y4uTBHIBAIOTCS =
BBIHOCHMBbIE HA g
npH npoBeJeHun [ S
CaMoOCTOSITeJIbHOE >
TeKyILIero 22
H3y4yeHue ==
KOHTPOJIS)
1. OT10op 1 NOATOTOBKA CaMOCTOATENBHO mpopaboTtats | CobecenoBanue 3
po0 K aHAIU3y MaTepual U ClIeJaTh KpaTKUM KOHCIIEKT. | MO TEME.
2. MeTtosl MackupoBanusi, | CaMOCTOSTEILHO TPOPA0OTATh CobecenoBanue 3
pasneneHus u MaTepual U CAENaTh KPaTKUM KOHCIEKT. | 1Mo Teme
KOHUEHTPUPOBAHUS

3.5. IIpuMeHeHHE >IEKTPOHHOTO 00yUEHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOT U

HpI/I peaji3an NporpaMmabI yqe6H0171 JAUCHUIIIIMHBI BO3MOYKHO ITPUMCEHCHUEC JJICKTPOHHOT'O
06y‘I€HI/I$I U AUCTAaHIITMOHHBIX 06p330BaT€J'II)HBIX TEXHOJIOTHIA.

PeaJ'II/BaI_[I/IS{ porpamMmaI yLIe6HOI7I JAUCHUIIIIMHBI ¢ IPUMCHCHHUEM 3JICKTPOHHOT'O 06y‘IeHI/I${ n
JUCTaHIIMOHHBIX O6p330BaT€J'II:HI)IX TEXHOJIOTHi1 PErIIaMCHTHUPYCTCA HeﬁCTBYIOHIHMH JIOKaJIbHBIMHA
AKTaMU YHUBCPCUTCTA.

[IpuMeHsIOTCS ClAenyIOUIMI BapuaHT pealu3aluy MporpamMmsl ¢ UCHojb30BaHueM O0 n
J0T

B JJICKTPOHHYIO O6pa30BaTeHLHYIO cpeny, 1o HeO6XO,[[I/IMOCTI/I, MOT'yT OBITh TMEPCHCCCHLBIL
OTACIBHBIC BU/bI yqe6H0171 ACATCIIbHOCTH:

HCIO0/1b30BaHHE 00beMm, BKJIIOYEHHE B Y9eOHBIH
ucnojn3oBanue 0 u 10T
90 u 10T yac npouecc
CMEIIIaHHOE TIEKIAN 52 B COOTBETCTBHUH C
oOydeHune nabopaTtopHbie paboOTHI 70 pacnucaHueM y4eOHBIX
3aHATUN
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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.

Yposuu HTrorosoe Onenka B IMoxa3zare/n ypoBHsi c()OPMHPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJINY€eCTBO MATHOATJILHOM =
. YHHBEPCAILHOM(-
KoMmeTeHmum(-i) 0a/10B cucremMe N .
. bIX) o01enpodeccuoHAILHOM(-bIX) npodeccuoHaTbHOM(-bIX)
B 100-0an1bHOM 10 pe3yJbTaTamM N .
. KOMIeTeHuH(- KOMIIETeH M I KOMIeTeHuuu(-i)
cucreme TeKyuIei u i)
1o pe3yJibTaTam NMPOMeKyTOUHOMH OIK-1 TIK 4
TeKyled u arrecranun WJI-OMK-1.2 VT TIK 4.1
NPOMEKyTOYHOM '
aTTecTaluu
BBICOKHIA OTJIUYHO/
3a4TEHO (OTIMYHO)/ OOyuaromuiics: OO6yuaromuiics:
3a4TEHO — MICUEPNBIBAIOIIEC U JIOTUYECKH CTPOWHO | — UCUEPIBIBAIONIE W JIOTHYECKH CTPOWHO
u3naraeT yueOHBI Marepuaji, yMeeT | U3jaraeT  y4yeOHBIH  Marepwal,  yMeer
CBS3BIBATH ~ TEOPUI0 C  MPAKTHKOH, | CBA3BIBATH TEOPHIO c MIPaKTHKOH,
CIpaBisIeTCsT € pemIeHHeM  3a/ad | CIpaBIseTcs c pertiernemM 3ama4
npoheCCHOHALHOM HaMpaBJICHHOCTH | MpodeccuoHanbHOI HaNpaBJICHHOCTH

BBICOKOI'O YPOBHS CJIOKHOCTH, TPABUIIBHO
000CHOBBIBACT IPHHSATHIC PEIICHUS,

— MOKa3bIBAET CIIOCOOHOCTh B MOHHMMAHUU
1 MPAKTUYCCKOM HUCTIOJIb30BAHNU (1)I/I3I/IKO-
XMUMHYECKUX METOIOB  aHajim3a IS
PpeHICHUA KOHKPETHBIX TCXHOJOTMYCCKUX
3ajay;

— CMOCOOCH JIOMOJNIHSTh TEOPETHUECKYIO
UH(pOpPMAIIHIO CBEJICHUAMU n3
COBPCMCHHBIX HAYYHBIX HCTOYHHUKOB,

— crocobeH aHaJIM3UPOBAThH
JIUTEPATYPHBIC HUCTOYHHUKHU C OCJIbIO
BEIOOpa ONTHUMATIBHOTO METOJA aHalli3a B
KOHKPETHOM CJIydac;

— JJa€T Pa3BEpHYTHIC, HCUEPIBIBAIOIINE,

BBICOKOTO YPOBHSI CIJIOKHOCTH, HPaBHIBHO
000CHOBEIBAET MPHUHSATHIE PELICHUS;

— MOKAa3bIBAET CIIOCOOHOCTh B NMOHUMAHUH U
MIPAKTUYECKOM  HCIIOJIB30BAaHUM  (DU3UKO-
XMMHMYECKUX METOJIOB aHajM3a AJIs PELIeHUs
KOHKPETHBIX TEXHOJIOTHYECKUX 3a7ay;

— CIIOCOOGH ~ JOMOJIHATH  TEOPETHUYECKYIO
HHPOPMAIIIO CBENCHUSIMH W3 COBPEMEHHBIX
HAy4YHBIX HCTOYHHKOB;

— CIIOCOOCH aHAJIM3UPOBATh JIUTEpaTypHBIE
HUCTOYHHMKH C LIEJbI0 BHIOOpa ONTHUMAaIbHOTO
METO/Ia aHAIN3a B KOHKPETHOM ClIydac;

JIaeT Pa3BEPHYTHIE, UCUEPIIBIBAIOLINE,
npodeccnoHaIbHO TPaMOTHBIE OTBETHI Ha
BOIIPOCHI, B TOM YHCJIE, JOTIOJIHUTEIbHBIC.
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po¢ecCHOHATFHO TPAMOTHBIE OTBETH Ha
BOIPOCHI, B TOM YHCJIIE, IOTIOIHUTENbHBIE.

MOBBIILICHHBII xopormo/ OOyyarommuiics: OO6yuarommuiics:

3a4TeHo (Xopouio)/ — JI0OCTaTOYHO MOAPOOHO, IPAMOTHO U 110 | — JOCTaTOYHO MOAPOOHO, TPaMOTHO M IO

3a4TE€HO CYILIECTBY u3araer W3yYCHHBIN | CYIIECTBY H3JIaracT W3YyYCHHBIH Marepual,
Marepuaj, MPUBOAUT M PpACKPBIBAET B | MPUBOJMUT U PACKPHIBACT B TE3MCHOH (opme
TE3UCHOH (hOpME OCHOBHBIC TOHSTHS, OCHOBHBIC TIOHSTHS;
— cmoco0eH TPOBECTH aHANU3 psfa | — cImocoOeH MPOBECTH aHANU3 psiia GU3KKO-
(GU3UKO-XMMHYECKUX METOJIOB aHAIM3a C | XUMHYECKUX METOJOB aHaiu3a C IEJbI0
LEJIBI0 BBIOOPA ONTHMAIILHOTO PEIICHUS : | BBIOOpA ONTUMAIBHOTO PELICHUS :
— JIONMYCKaeT eOUHUYHbIC HErpyoOble | — OIMyCKaeT SIMHUYHBIC HerpyObie
OIITHOKH; OIIINOKH;
— JIOCTaTOYHO XOPOIIO OPHEHTHPYETCSA B | — JOCTATOYHO XOPOIIO OPHEHTHPYETCS B
yaeOHOH " po(hecCHOHATBHON | y4eOHOM 1 TIpodecCHOHATBLHOM TUTepaType;
JIUTEpaType; OTBET OTPaKAET 3HAHHE TEOPETUUECKOTO U
— OTBET oTpaxaer 3HaHHE | MPAKTUYECKOr0 MaTepuaa, He JOmycKas
TEOPETUIECKOTO u HPAKTHYECKOro | CYIIECTBEHHBIX HETOYHOCTEH.
Marepuana, He JOIYyCKas CYIIeCTBEHHBIX
HETOYHOCTEM.

0a30BbIi YIOBJIETBOPUTEIBHO/ OGyuarommuiicsi: OOyuarommuiics:

3a4TE€HO — JIEMOHCTpHUpYET TEOPETUYECKHE | — JEMOHCTPUPYET TEOPETUUSCKUE 3HAHUS

(YI0BIETBOPUTEILHO)/ 3HAHUS OCHOBHOTO Y4Y€OHOrO0 MaTepualia | OCHOBHOTO yueOHOTO MaTepuaa

3a4TEeHO JUCIMIUIMHBL B 00beMe, HEOOXOIUMOM | JTUCIHUIUIUHBI B 00BbeMe, HEOOXOIUMOM JUIS

g nanpHenmero ocsoenus OITOIT;

— C HETOYHOCTAMHU HU3Jiaract HpI/IHﬂTyI'O
KJTACCU(DHUKAIIHIO (U3UKO-XUMHYECKUX
METOJIOB aHAJIN3a;

C 3aTpyIHEHUSMH OIHUCHIBAET OOJACTH
MPAKTHYECKOTO TMPHUMEHEHHS Pa3InIHBIX
METO/IOB aHaJIM3a.

— JIGMOHCTpHUpYET (b parmMeHTapHbIC
3HAHHUS OCHOBHOHM y4eOHOH JHTEpaTyphl
0 JUCLIUIIJIMHE;

— OTBET OTpa)kaeT 3HAHUSA Ha 0a30BOM
YPOBHE TEOPETHYECCKOTO U MPAKTHYESCKOTO
MaTepuasia B 0o0beMe, HEOOXOUMOM st

nanbHedmero ocsoenus OITOIT;

— C HETOYHOCTSMH H3JIaraeT MPHUHATYIO
KJIACCHU(PUKAIIIIO (U3UKO-XUMHUUECKUX
METO/IOB aHAJIN3a;

C 3aTpyAHEHHUSIMH ONKCBIBaECT 0OONacTH
MPAKTHYECKOTO  MPUMEHEHUS  Pa3InIHBIX
METO/IOB aHaJIN3a.

— JIEMOHCTPHpYET (parMeHTapHBIC 3HAHUS
OCHOBHOW  y4eOHOW  JUTeparypbl IO
JIUCIUILINHE,

OTBET OTpa)kaeT 3HAHUs Ha 0a30BOM ypPOBHE
TEOPETHUECKOTO M MPAKTHUECKOr0 MaTepuaia
B 00beMe, HCOOXOOMMOM I AalbHEHIIeH
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JaNbHEHIIe y4eObl MW TPEICTOAIICH | y4eObl W IpeAcTosmed padoThl Mo MPOGHITIO
paboThl IO TPOPUITE0 O0YUEHHS. 00yueHusl.

HU3KHUH HEYTOBIIETBOPUTEIBHO/
HE 3a4TEHO

Obyuaro

wuticsi:

JEMOHCTpUpPYET (hparMeHTapHbIe 3HAHUS TEOPETUUESCKOTO M IIPAKTHYECKOTO MaTepHal, JOIMyCKaeT
rpyOBIe OIMOKH MPHU €T M3JI0KCHUH Ha 3aHATHIX U B XOJIE TPOMEKYTOUHOM aTTECTAIIVH;
UCIIBITHIBACT CEPhE3HBIE 3aTPYAHEHHS B IPUMEHEHUH TEOPETHUYECKUX TTOJI0KEHHHN MIPU PEeLICHHH
MPaKTUYECKUX 3a/1a4 PO(ECCHOHATBHON HATPABICHHOCTH CTAHAAPTHOTO YPOBHSI CIIOKHOCTH, HE
BJIaJieeT HEOOXOMUMBIMH ISl STOTO HABBIKAMU U TIPUEMAM;

He CIoco0eH MPOaHAIM3HUPOBATh CBA3U U 3aKOHOMEPHOCTH, CYILECTBYIOIINE MKy CBOHCTBAMHE
AHATM3UPYEMBIX BEIIECTB U METOAAMU UX aHAJIH3a;

BBITIOJIHSCT 3aJaHus [11a0JI0Ha, 63 MPOSBICHHS TBOPUECKOH HHUIIUMATHBBI

OTBET OTPaKaeT OTCYTCTBHE 3HAHUI Ha 0A30BOM YPOBHE TEOPETHUECKOTO U MPAKTHIECKOr0 MaTepraa
B 00BbeMe, HEOOXOAUMOM JIJIsl AalibHeHIel yueonl.

S, OIIEHOYHBIE CPEJICTBA JJISI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXKYTOYHOM
ATTECTALUHU, BKJIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIUXCA

[Ipu mpoBeneHUU KOHTPOJS CAMOCTOATEIbHOM PAabOTHI OOy4aroUmIMXcs, TEKYLIEro KOHTPOJIS U MPOMEKYTOYHOW aTTecTallud MO y4yeOHOH
mucuuiuinHe «l[lonmumepHble MaTepualbl Ul IPOU3BOJICTBA YIIAKOBKH M MOJUTpadUuecKO NMPOIyKIIMN» IPOBEPSETCs YpOBEHb CHOPMHUPOBAHHOCTHU Y
00yJaroImuxcst KOMIETEHINHA 1 3aIUIaHUPOBAHHBIX PE3YJIbTaTOB O0YUYSHHS 10 TUCIUIUIMHE, YKa3aHHBIX B pa3zesie 2 HaCTOAICH MPOTpaMMBl.

5.1.  @opMmbl TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUITOBBIX 3aJaHUN !

Ne DopMBI TEKYIIEro KOHTPOJIs

IIpuMepbI THIOBBIX 3aJaHUI

1. BxonHoe TecTupoBaHue Lenp TecTupoBaHUE-ONPE/ICIICHUE YPOBHS IOJATOTOBKM W 0a3bl 3HAHWH, MOJYYCHHOM B MPEIbIIYIIEM
YPOBHE 00pa3oBaHUs

[Ipumeps! TECTOBBIX BOIPOCOB

1. Hepetmc.mne THUIIbI AHAJUTHYECCKHX peaKunﬁ.

2. YTo JIe’KUT B OCHOBE METOJ0B KHCJIOTHO — OCHOBHOTO TUTPOBAaHMUSI?

3. YTo Takoe mKAaJIa KHCJIOTHOCTH PACTBOPUTEJIS?

4. Kakue crioco0bI TATPOBAHMS MCIOJB3YIOTCS B THATPHMETPHYECKHX METOAAX aHaJIu3a?

5. UTo JIeXKNT B OCHOBE METOJ0B OKHCJIHMTEJNIHHO- BOCCTAHOBUTEJIHLHOTO TUTPOBAHMS ?

2. Tect 1o 3amuTe JOMAIIHUX PACYETHBIX

IIpumep TecToBOrO 331aHUS

pabot 1o nomsporpadpuu u 1. B nonsiporpaduu pOHOBBIN 3IEKTPOIUT NPUOABIISIOT B PACTBOP C LEIBIO:

KyJIOHOMETPHUU - YMCHBLICHHS TOKa 3apsDKEHUS] JABOMHOTO 3JIEKTPHUYECKOrO CJI0S M HPEAOTBpAILEHHS 3JIEKTPOIH3a
OIIPEAEIIEMOT0 COSINHEHHS;




20

Ne it

DopMbl TEKYIEr0 KOHTPOJIA

IIpumepsbl THNIOBBIX 33JaAHUI

- IPEJOTBPALIECHUS JIEKTPOIN3a ONIPEAEIAEMOI0 COEAMHEHNUS 1 YMEHBIICHNS COPOTUBIIEHUS PacTBOPA;

- YMEHBIIEGHUS CONPOTUBIECHHA pPACTBOpPa U UCKIIOYEHHUS MUTpAMM HOHOB  OINpPEAETeMOro
COTIPOTHUBJICHHUS;

- MCKJIFOUEHMsI MUTPALU MOHOB OIPENENIeMOr0 COEIUHEHUSI U YMEHBIIEHHUs TOKa 3apsDKEHHsI JBOWHOIO
IEKTPUIECKOTO CIIOSI.

2. Kakomy mMeToay aHaim3a cootBeTcTByOT ycnoBus: | = f(E); E — Bennunna nepemennas; ly = f(C) —

3. Uro sBIAETCS KaUeCTBEHHON XapaKTePUCTHKON Ha MOJISIpOrpaMMe akKTHBHOTO BelecTBa?

4. Oumzmuecknii cmpicn uncina dapages 3aKI0OYaeTcs B TOM, YTO €ciU depe3 pacTBOp mpouner (:%))
KYJIOHOB 3JIEKTPUYECTBA , TO HA JIEKTPO/IE!

- BBIJICIIUTCS | T BellleCTBa;

- BBIIENUTCS | MOJIb 9KBUBAJICHTA BEIIECTBA,;

- yepe3 eUHUILY IOBEPXHOCTH B €IMHUIYY BpEMEHH MPONAET TOK, paBHbIHN 1 A;

- 3aKOHYHUTCS AIEKTPOXUMHUUECKAsT PEAKIIHSL.

5. Ilpu omnpegeneHuH BOABI METOAOM KYJIOHOMETPUYECKOrO TUTpoBaHMA ¢ uHAuKauued KTT
MOTEHIIMOMETPUIECKUM METOJIOM C ABYMsI MOJIIPU3YEMbIMH IEKTPOAAMH B LEMH MHAUKALUHN HCIIOIb3YIOT
3NEKTPOJIBI:

- IJIATHHOBBIN U XJIOPCEPEOPSHBIN;

- XJIopcepeOpsHBINA U cepeOpsIHbII;

- IUTATUHOBBIN U cepeOpsHBIiA;

- IBA TJIATHHOBBIX.

TecT-n0MyCcK K KOJJIOKBUYMY I10
3NIEKTPOXUMHUYECKHM METO/IaM aHAJIN3a

[Tpumep TecToBOTO 3a1aHUSA
1. HazoBuTe MeTo/1 aHaM3a, OCHOBaHHBIH Ha M3MEPEHHH TU(PPY3MOHHOTO TOKA B IIPOIECCE THTPOBAHUS -;
2. Kakomy MeToay aHajm3a cooTBeTcTBy0T yeiosus: | = 0; E=f©); E = f(V)?
- moJsiporpadus;
- HOTEHIIMOMEeTpHUecKoe TuTpoBanue npu | = 0;
- HOHOMETPUS;
- aMIIepOMETPUYECKOE TUTPOBAHHE ;
- moternuometpus ipu | # 0.
3. Ha uém ocHOBaH MeTO/ NOTEHIIHOMETPHUYECKOTO THTPOBAHHS?
- Ha M3MEPCHUU MMOTEHIIMAJa DIIEKTPOJIa CPABHEHUS B MTPOIIECCE TUTPOBAHUS;
- HA W3MEPEHUH BEIWYHMHBI 3JIEKTPOIPOBOJHOCTH;
- Ha U3MEPEHUH NOTEHIMAaja HHIMKATOPHOTO 3JIEKTPO/Ia B IIpOLiecce TUTPOBAHUS;
- Ha M3MEPECHUH BEJIMYUHBI TOKA B TIPOIIECCE TUTPOBAHUSL.;
- HAa M3MEPECHUH MOTEHIMAIa WHIWKATOPHOTO MIEKTPOJIA.
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4. Kakue peakiiui MO>KHO HCIIOJIB30BaTh MPY aMIIEPOMETPHIECKOM TUTPOBAHHUH?

- peakuy OKHUCIEHHUS-BOCCTAHOBIICHUS;

- peakLnHu OCaKACHUS U KOMIUIEKCOOOpa30BaHuUS;

- peaKLMK KUCIOTHO-OCHOBHOI'O B3aUMOJECICTBUS;

- BCE THUIBI PEAKUUH, IPU YCIOBUU, YTO OJIUH U3 KOMIIOHEHTOB PEaKIUH 3JIEKTPOAKTUBEH.

5. A5 ycTaHOBJIEHUS] KOHEYHOH TOUYKH TUTPOBAHUS B KYJOHOMETPHUH UCIIOJIB3YIOT METO/BIO
- TOJIBKO TOTCHIIMOMETPHICCKHI B (POTOMETPHISCKHIA;

- TOIBKO (POTOMETPUIECCKUI M aMIIEpOMETPHUCCKHIIA;

- TOJIBKO aMIIepOMETPUUECKUH U BU3YallbHBII;

- BU3YaJIbHBIH, TOTEHIIMOMETPUIECKUH, (POTOMETPUIECKUH M aMIIEPOMETPHUCSCKH.

Buners! k komnokBuyMy no OXMA

ITpumepsl OUIETOB K KOIJIOKBUYMY

Buner 1

1. TeopeTrueckre OCHOBHI MoJsiporpaduiaeckoro Metoa anainu3a. OCHOBHBIEC yCIIOBUS
NOJSIPOrpauuecKOro ONpeaeICHHS.

2. Cxema YCTaHOBKM MJi1 TNOTEHUUOCTATHUYECKOM KyJIOHOMETpUH. OCHOBHBIE €€ 3JIEMEHThl U HX
Ha3HaYeHHUE.

3. Buagsl KpUBBIX TOTEHLIUOMETPUYECKOTO TUTpoBaHUsA. CrocoObl HAXOXKICHHS KOHEYHOW TOUKU
TUTpOBaHUs. PacuéT KOHIEHTpaLMK ONPEaesieMOTr0 COCINHEHUSL.

buner 2

1. pH-meTpus. DnekTpoxummuueckas 1enb U3MepeHusl. TUIbl HHANKATOPHBIX 3JIEKTPOIOB.

2. CxeMa yCTaHOBKH B [TIOCTOSSHHOTOKOBOW NOJIsIporpaduu, €€ OCHOBHBIE 3JIEMEHTHI M UX Ha3HAuUCHHE.

3. Ilpumepsl onpeiesieHns BEIECTB METOIOM KyJIOHOMETprH. OCHOBHBIE YCIIOBHS U 3Tallbl IPOBEACHUS
aHa/IM3a.

buner 3

1. TeopeTrueckre OCHOBHI KyJIOHOMETPHUYECKOTO MeToAa aHaiau3a. OCHOBHBIE yCIOBUS ONPEAETICHUS.

2. DAEKTPOXUMHUYECKHE LIETH TPU paboTe ¢ MEMOPaHHBIMH JIEKTPOAaMu. THUIBI MEMOPaHHBIX
3JEKTPOJIOB, UX OCHOBHBIE XapaKTEPUCTUKH.

3. OcHoBHBIE (HaKTOPBI, ONPENEIISAIOLINE YCIOBUS MOISPOrpaduaeckoro onpeaesicHus BEIECTB.

Buner 4
1. OCHOBHBIE THUITBHI AIEKTPOIOB B MOTEHIIMOMETPHUYECKUX METo/Iax aHanu3a npu | = 0, ux HazHadeHHe.
2. CxeMa yCTaHOBKH B B IEPEMEHHOTOKOBOW HOJISIporpadiu, OCHOBHBIE €€ DIEMEHTHI M UX Ha3HAUCHHE.
3. IIpennoxuTe 3NEeKTPOXUMHUYECKHE METOBI JUIsl ONIPEENIEHUS COAEPKAHNS HOHOB METAJUIOB B pacTBOPE.
YKaXuTe OCHOBHBIE YCIIOBHS U MTOCIIEAOBATENIEHOCTD ONPEAETICHHS U OHOTO U3 HUX.

Buster 5.
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1. ®axTOpHI, ONIpeNeNsIoIINe YCIOBUS ONpeaeTeHns (3EKTPObI, pACTBOPUTEINH, (JOHOBBIN AIIEKTPOIHT) B
MeToie ossiporpaduu. BiusHue MaTeprana 3JIeKTpojia | MPUPOIbl PACTBOPHUTEIISI HA AMAIa30H pad0odYrx
MOTEHIUAJIOB.

2. CxeMa yCTaHOBKH B METOJIE aMIIEPOMETPHUYECKOTO TUTPOBaHMsI. OCHOBHEIE YCIIOBUS IPOBEICHUS
aHanm3a. Pacuér xommvecTBa orpenensieMoro BemecTBa.

3. [IpuMenenue MeTo1a mpsiMo moTeHITMoMeTpuu. [locne0BaTeNbHOCTh BRIMOTHEHHS aHAIN3A.

TecT 1o 3amuTe JOMANTHUX PaCYETHBIX
paboT 1Mo aTOMHO a0COPOITMOHHOM
CIIEKTPOCKOMHMH U MH(PpaKpacHOH
CIIEKTPOCKOIIHH.

[Ipumepsl TeCTOBOTO 3aAaHUA

1. Ha n36uparesbHOM HOTTIONIEHUH aTOMaMH BEIIECTBA JIEKTPOMArHUTHOTO M3JIy4eHUsI OCHOBAH METOJ —
2. 9TO ABJSAETCS HCTOYHUKOM M3ITYYEHHUS B METOZE aTOMHO-a0COPOIMOHHON CIIEKTPOCKOIHH ---?.

3. K meTogaM aTOMHOM CIIEKTPOCKOIIHH OTHOCSITCSI:

- UK-cniektpockomnus, miaMeHHas GOTOMETpHsI, aTOMHAs a0COPOIIMOHHAS CIIEKTPOCKOTIIHS,

- muameHHas (OToMeTpusi, aTOMHas aOCOpPOLMOHHAs CIEKTPOCKONUS, 3MHUCCHOHHBIA CIIEKTPANbHBIN
aHaJus3;

- aToMHas a0copOIMOHHAs CIEKTpOocKomus, Y D — CIIEKTPOCKOMHSI, SMIUCCHOHHBIIN CIIEKTPAIbHBIN aHAIIN3;

- SMUCCHOHHBINA CIIEKTPaIbHBIN aHau3, IaMeHHas otomeTpust, Y D — CrIeKTPOCKOMHSL.

4. OCHOBHOM 3aKOH CBETOIOTJIOIIEHUS CIIPABEIIUB TOIBKO JJIs CBeTA.
5. JIns KaueCTBEHHOTO ONpeACICHH U UACHTU(DHUKAIIMN OPTaHUYCCKUX COCTUHCHUN HMCIIOJIB3YIOT METOJ
CIIEKTPOCKOIHH.

TecT-gomyck k koiokBuymy no CMA

[Ipumep TecToBoro 3ananus

1. Kakoif HCTOYHMK HU3ITydeHUs Ucronb3yeTcs B MeToaax SIMP — cnekrpockonuu?
2. Ha uéM ocHOBaH MeTO]1 MOJIEKYJISIPHOM aOCOPOIIMOHHOM ClIEKTPOCKONHUN?

- Ha sMuccuy Y@ 1 BUAUMOTO U3ITYUYECHUS;

- Ha TIOTJIOIICHUN BEIIECTBOM PaJHOBOIIH;

- Ha MOTJIOLIEHUH MOJIEKYJIaMU BEIIEeCTBa CIIEU(PUUECKOr0 U3TyUeHHUS;

- Ha TIOTJIONIEHUN BEIIECTBOM PEHTT€HOBCKOTO M3ITyUCHUS;

- Ha MOTJIOLIEHUH aTOMaMH BEIIeCTBa CIIeU(PUIECKOT0 U3TydeHHU .

3. Kakume mporecchl MpOUCXOIAT B aHATU3UPYEMOM BEIIECTBE IPH IOTJIONICHUH BHIAMOTO
U3ITy4YEHUS:

- I3MEHEHHE YHEPTeTUIECKOTO COCTOSIHHS SITIEP;

- U3MEHEHMSI B YHEPreTUUYECKOM COCTOSIHUM BHYTPEHHUX JIEKTPOHOB;

- I3MEHEHMSI B YHEPT€TUIECKOM COCTOSTHIH BHEIIHUX BaJICHTHBIX JIEKTPOHOB;

- I3MEHEHMsI B YHEPI'UU KOJIeOaHus ¥ BpallleHHsI MOJIEKYJT;
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- IBMCHCHU B BHGPFCTI/I‘-IGCKOM COCTOAHHUU CIITMHOB ;I,uep.

4. V3 kakoro Matepualia U3roTaBiMBaroT Npu3Mbl U KoBeThl B K criekrpoMerpax:
- CTEKIIO;

- IUTaBJIEHBIE TAJIONEHHIBI IIIEJIOYHBIX METAJIJIOB;

- KBapil.

bunets! k konmnokBuymy nmo CMA:
cobeceoBaHue B YCTHOI opme

buner 1
1. CpaBautenbHas xapakrepuctiuka metofoB K- n SIMP-ciekTpockonun B IEISX UX HCIIOIB30BAHUS IS
KaueCTBEHHOTO M KOJMYECTBEHHOTO aHATN3a.
2. Cxema aToMHO-a0CcopOIMOHHOTO criekTpodoToMeTpa. OCHOBHBIE Y3JIbl U UX Ha3HAYCHUE.
3. TeopeTuueckue OCHOBBI METOA MOJICKYJISIPHOW CIIEKTPOCKONHMY B BUAMMOM 00JIacTH CIIEKTpa. Y CIIOBHUS
BBITIOJTHEHHS KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHAaJIH3a.

buner 2

1. ComocraBieHne METOJ0B IMUCCHOHHON M aTOMHO-a0COPOLIMOHHON — CIIEKTPOCKOIUH C TOYKH 3PEHUS
WX UCIIOJIb30BaHUS JIJISl KAYECTBEHHOTO ¥ KOJMYECTBEHHOTO aHAIH3A.
2. Cxema yCTaHOBKH IS Ta30BOi xpomaTorpaduu. OCHOBHBIE Y3Ibl U UX Ha3HAUYCHUE.

3. Meron UK-cnekTpockonuu. KauecTBEHHBIN 1 KOTHYECTBCHHBIA aHAIH3. JJOCTOMHCTBA U OTPaHUYCHUS
MeTo/a.
buner 3

1. XapakTepuCcTHKa pa3IMYHbIX 00JIACTeH AMEKTPOMArHUTHOTO CTIEKTPa U UX UCIOJIB30BaHUE B LIEISIX
aHa/IM3a.
2. CxeMa XUIKOCTHOTO XpoMmaTorpada. OCHOBHBIE Y3Ibl M UX HA3HAUYCHHE.
3. KonnuecTBeHHBIE METO/IBI aHAIHM3A B IDIAMEHHOM XpoMarorpaduu (METO| rpalyipOBOYHOTO TpaduKa,
METO/T OTPaHUYHMBAIOIIMX PACTBOPOB). Y CIIOBHUS U MOPAIOK MPOBEIECHUS aHATIN3A.
buner 4

1. TeopeTnueckue OCHOBHI METO/Ia AaTOMHO-a0COPOIIMOHHOM crieKTpocKonH. CIIEeKTPBl IMHCCHN
HCTOYHWKA M3ITyYeHHs U MTOTJIoIeHus o0pasia. Mcnonp30BaHie METo/1a B aHATUTHYECKHX TIEJISIX.
2. CxeMbl IpUOOPOB B METOJIaX MOJIEKYJIIPHOU aOCOPOIMOHHOM crieKTpockomuu. OCHOBHBIC Y3JIbI, UX
XapaKTEepPUCTHUKA U Ha3HAUCHHE.
3. Haznauyenune meto10B Xpomarorpaduu. Cesi3b xpomaTorpaduu ¢ IpyruMU METOJaMHU aHAIN3A.
buier 5

1. OCHOBHBIE 3aKOHBI CBETONOIIIOIEHHUS B METO/IaX MOJIEKYJISIPHOM CIIEKTPOCKONHH. Y CIIOBUSI X
BBITTOJIHUMOCTH.
2. Cxema Y®-criekrpomerpa. OCHOBHBIE Y3716, X XapaKTEPUCTHKA U Ha3HAUYEHHE.
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3. Metoxn aToMHO-a0CcOpOIIMOHHOH crieKTpockonri. OCHOBHBIE YCIOBHSA U TIOPSIIOK TPOBEACHUS aHATN3A.
[TpakTHueckoe NprUMEHEHHE METOA.

8. Jomamnsis pacu€rHas padota o BapuanTs! pabot

noJsiporpaduu 1. Ompenenenrie KOHIIEHTPAMM WOHOB IWHKA B CTOYHBIX BOJAX MPOW3BOJCTBA BHCKO3HOTO BOJIOKHA..
Onpenennuts KOHIEHTPAINIO HOHOB ITMHKA B CTOYHBIX BOJIaX METOIOM IIEPEMEHHOTOKOBOU mosporpadun
U OIICHUTH CIIYYalHYIO COCTABJISIONIYIO OTPEIIHOCTH PE3yIbTaTOB OMPEACICHUSI.
2. OrmpeneneHue KOHIEHTpalyu (opmanpaeruia B BOAAaX IPOU3BOJICTBA XMMUYCCKUX BOJIOKOH H
OTJIENIOYHOTO TMPOM3BOACTBA. Omnpenennuts coaepxanue (OpMaibIerHia METOJAOM ITOCTOSHHOTOKOBOM
oJIIporpaduy M OIEHUTD CITYYalHYIO COCTABJISIOIIYO MIOTPEITHOCTH PE3YJIbTATOB OIMPEICICHUS.

9 Jomamnsist pacu€rHas padbota 1o BapuanTs! pabot
KYJIOHOMETPHH 1. Onpenenenne mpuMeceil KUCIOT B TEXHOIOTUYECKUX PacTBOpax M Bojax. ONpenenuTh MPUMECH KHCIOT

B TEXHOJIOTMYECKMX pacTBOpPaxX H BOJAX METOJOM KYJIOHOMETPUYECKOTO THTPOBAaHWUS W OIICHUTHh
CIIy4ailHyI0 COCTaBJISIONIYIO MTOTPEITHOCTH PE3yIbTATOB ONPECICHUS.

2. OmpeneneHue BOABI B HEBOAHBIX PACTBOpPAX IIPOM3BOJCTBA CHUHTETUYECKUX BOJIOKOH. Ompenenuthb
collepkaHue BOABI B HEBOAHBIX pacTBopuTensix (AM®DA, JIMAA) MeTonoM KyJIOHOMETPHYECKOTO
TUTPOBAHUS C WCIIOJIb30BaHUEM peakTuBa Duiepa v ONCHUTH CIYyYalHYI0 COCTABISIIONIYIO MTOTPEITHOCTH
pe3yIbTaTOB OIMpPEACICHUSI.

10 Jomamrass pacaérHas paboTa 1mo OmnpeneneHne WOHOB METANIOB B CTOYHBIX W TEXHOJOTMYECKUX BOJIAX MPOM3BOJICTBA XUMHUYECKUAX
aTOMHO-a0COPOIIMOHHOMY METOJTY BOJIOKOH M OTJIEJIOYHOTO Mpou3BojcTBa. Omnpenenuts coiepkaHue omHoro u3 uonoB (Zn, Cu, Fe)
aHajam3a [IpemynoxuTe METONBI OMPENEICHNUS] U TMPUBEAUTE TIPUMED YCIOBHHA M MOCICIOBATSIIBHOCTH BBITIOJIHCHUS

aHajan3a JJis OJHOTO U3 METOJOB.

11 Jomamrnss pabora mo UK- Unentuduxamms Bomokon metogoM MK-cmekrpockommu. [IpoBectn maeHTHUKANMIO OXHOTO W3 TSATH
CIIEKTPOCKOTIHH. BOJIOKOH 110 ero MK-cmexTpy.

5.2 Kpurepuu, mikanpl OlieHMBaHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:
HaumenoBanue
OLIEHOYHOI0 HIxaabl oneHuBAHUS
(Kggii:(c);iio_ Kpurtepun onenuBanus
100-6anapHas aTuéanabHas
OT(CHOTHOTO cucrema cucremMa
MeponpHsATHS)
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HanmeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATHS)

Kpurepun oneHuBaHus

IMIxanbl oeHUBAHUSA

IIaTu6anabHas
cucTeMa

100-0annpHaR
cucremMa

IIpencraBnenue oTuéra
mo YUPC u ero
3aluTa.

OOydaromuiicsi, B TPOIECCEe INPEACTABICHHUS otuéta mo 3akoHyeHHou YUPC,
IIPOAEMOHCTPUPOBAJ IITyOOKOE ITOHMMAHHUE ITOCTABICHHON Nepea HUM 3a7aui, PacKphLI
€e CYyIIHOCTh, 0OOCHOBaJI BBIOOP METONAa M METOJUKH ONpEAETeHHs, OCHOBAaHHOH Ha
NpOBeNEHHBIX  TPEABApPUTENBHBIX  UcclenoBaHusix.  [IpenctaBnenne  paboThI
COTPOBOXIACTCS HMIUTIOCTPAIMOHHBIM MaTephajoM B BUAE TaOIUI U TpaduKoB.
[Tomy4eHHBIE pe3yabTaThl NPOLLIM 00PadOTKY METOAAMH MAaTeMaTHUYECKONW CTaTUCTUKH,
OLIEHEHA UX CXOIUMOCTb U NPABMWIIBHOCTB, CAETIaHbl COOTBETCTBYIOLINE BBIBOABL. PaboTa
opopmiena B coorBerctBuu ¢ TpeboanusiMu ['OCT mo odopmieHHIO Hay4YHO-
TEXHUYECKOU JOKYMEHTAIIHU. IIpu U3JI0KEHUH MaTepuana CTYZIEHT
MIPOAEMOHCTPUPOBAJl TPAMOTHOE BJaJleHHE TEPMHUHOJIOTHMEH, OTBETHl Ha BCE BOIPOCEHI
6I>IJ'II/I YCTKUMHU, NIPaBUJIbHBIMH, JJAKOHUYHBIMH 1 KOHKPCTHBIMMU.

5

OOyuaromuiicsi, B Tpolecce MpeacTaBieHus — ordyéra 1o 3akoHueHHo YUPC,
MIPOJAEMOHCTPUPOBA]l ~ 3HAHWE  IIOCTABJICHHOW MepeAd  HUM  3aJadd, OIHAKO
MIPEICTaBICHHBIH TpadUIecKuii MaTeprall HE B TOJHOH Mepe OTpa)kaeT COoJepKaHHe
pa6OTBI, IMPUBEACHHBIC WJUIIOCTPAIMOHHBIC MATCpUajibl HE BO BCEX ClIydasx
MOJIEP’KUBAJIN TEKCTOBBII KOHTEHT. [Ipu M3noxeHMn marepuana CTYACHT HE Bcerna
KOPPEKTHO yNoTpeOJiieT TEPMUHOJIOTHIO, OTBEYAsk Ha BCE BONPOCHI, CTYJCHT HE BCeraa
4eTKO QOPMYITUPYET CBOIO MBICTb.

OOyuaromuiicss ¢nabo  OpUEHTHPYETCs B MaTepuaie, B PAaCCyXICHUSIX He
JEMOHCTPUPYET JIOTUKY OTBETa, IUIOXO BIAJACET TEPMHUHOJOTHEW AMCLMIUIUHBI, HE
MOXKET PAacKpbhITh CyTh IIOCTaBIeHHOW 3amaun. Pabora odopmieHa HeOpexHO,
WUTIOCTPALIMKU HE OTPaXKajld TEKCTOBBIN KOHTEHT OTYETA.

OOy4aromuiicss He BBITIOTHIII 3aJaHUS

Tectrl

3a BBINOJHEHHE KaXKJIOTO TECTOBOTO 3aJIaHUSl HCIIBITYEMOMY BBICTABJISIOTCS OIICHKU B
3aBUCHUMOCTHU OT IPOLCHTA IMTPAaBUJIbHBIX OTBETOB:

«2» - paBHo uiu meHee 40%

«3» -41% - 64%

5 85% -
100%

4 65% -
84%
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HanmeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MeponpHusATH)

Kpurepun oneHuBaHus

«4» - 65% - 84%
«5» - 85% - 100%

IMIxanbl oeHUBAHUSA

100-0annpHaR
cucremMa

IIaTu6anabHas
cucTeMa

3 41% -
64%

2 40% u
Menee
40%

YcrHas quckyccus

OO6yuaromuiicst akTUBHO Y4acTBYET B JUCKYCCHU 10 3aJIaHHO Teme. B xone
KOMMEHTApHUEB M OTBETOB Ha BOIIPOCHI OIMPAETCS HA 3HAHU IEKIIMOHHOIO MaTeprania u
3HAHUS U3 JONOJHUTEIBHBIX HCTOYHUKOB. [ PAMOTHO HCIIONB3YET JIEKCUKY U
TEPMUHOJIOTHIO TUCUUIUIHHBL. Y OeIUTETFHO OTCTauBaeT CBOIO TOUKY 3PEHHUSL.
[IposiBisieT MOTHBALMIO U 3aMHTEPECOBAHHOCTH K padoTe.

OOy4aromuiicst y9acTByeT B TUCKYCCHU TI0 3aJJaHHOH TeMe, HO B X0/Ie KOMMEHTapHeB U
OTBETOB HAa BOIIPOCHI OIMMPACTCA B OOJIBbIIIEH CTENEHH Ha OCTATOYHBIE 3HAHUSI U
COOCTBEHHYIO MHTYHLIHIO. cronb3yeT npodecCHOHANbHYIO JEKCUKY
TEPMHUHOJIOTHIO, HO JONYCKAeT HETOYHOCTU B (DOPMYIHPOBKAX.

OOyuatomuiicss c€nabo OpPUEHTUPOBAJICS B Marepualie, B PACCY)KOCHMSIX He
JEMOHCTPHUPOBAJ JIOTHKY OTBETa, IUIOXO Biajed NMPoecCHOHATbHONW TePMUHOJIOTHEH,
HE PacKpbIBae€T CYTh B OTBETaX M KOMMEHTapHsIX.

OO6yuaromuiicst He y4acTByeT B JUCKYCCHUH M YKIIOHSIETCS OT OTBETOB HA BOMPOCHI.

5.3 IIpomexxyTouHasi aTTeCTaIUs:

DopmMa IPOMeKYTOYHOU
arTecTauuu

TunoBbie KOHTPOJBbHLIC 3aJaHUA U MHBIEC MAaTCPHUAJIbI
AJIS1 IPOBECACHUSA l'lpOMe)RyTO‘lHOﬁ aTrecranmm:

DK3aMeH:

Buner 1
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B  mmcemenHo#t  dopme

ouiieraMm,
BOIpoOCa

BKJIFOYaKOIIIUM

110
4

1. Tect

2. ATOMHO0-a0COpOIIMOHHAS CIIEKTPOCKOIHUS; TEOPETUYECKHE OCHOBBI, CIIEKTPHl HMCTOYHHMKA H3IY4YEHHS W IIOTJIOIICHUS
00pasia; KOJIMYeCTBEHHBIN aHAIN3; JOCTOMHCTBA U OTPaHUYEHUs] METO/a; 001aCTH MPUMEHEHUS

3. Cxema yCcTaHOBKM B METO/E KYJIOHOMETPHH HPH MOCTOSHHOW CUJIe TOKA; pacyEéT KOJMYECTBA DJIEKTPHYECTBA U MACCHI
OIIPEAEIAEMOr0 COCTUHEHHUS

4. OnpezneneHrue OpPraHMYECKUX COCIMHEHWH B TEXHOJIOTMYECKHMX pacTBOpax M CTOUHBIX Boaax. Ilpeanmoxkure MmeTombl
OIpeseNeHNs] U MPUBEIUTE NMPUMEP YCIOBUH U MOCIENI0BATEIbHOCTH BBIITOJIHEHHUS aHAJIN3a AJIS OJHOIO U3 MPeI0KEHHBIX
METOJIOB.

Buner 2

1. Tect

2. MeTop mepeMeHHOTOKOBOM MOoJIsIporpaduu; MoasporpaMma, KadeCTBEeHHBIH U KOJIMYECTBEHHBIN aHAIN3.

3. Cxema XUAKOCTHOro XpoMmaTorpada; xpoMaTorpamMma; KaueCTBEHHBIN M KOJTMUECTBEHHBIN aHAIIN3.

4. KauecTBeHHBIN aHATU3 OPraHUYECKUX coeluHeHuH. [IpenoxkuTe MeTobl ONpeeNeHNs] U PUBEIUTE IPUMEDP YCIOBUHA U
[IOCJIEI0BATEIbHOCTH BBIIIOJHEHUS aHAIN3a U1 OJHOIO U3 METOJOB.

buner 3

1. Tect

2. Meroa moTEeHIMOMETpUYEeCKOT0 TUTpoBaHWsl Tpu | = 0; OCHOBHBIE THUIBI 3JEKTPOJOB M WX HCIOJB30BAHUE IPH
TUTPOBAHUH; JOCTOMHCTBA ¥ OTPAHUYEHHUS METOAA; 00JIACTH IPUMEHEHUS

3. CXeMbl YCTaHOBOK B METOJaX MOJICKYJISIPHON aOCOpOLMOHHON CIIEKTPOCKOIHHU; N300paKeHNE CIEKTPOB; KaUYeCTBEHHBIH U
KOJIMYECTBEHHBIN aHAJIM3.

4. OmpeneneHre MOHOB METAJUIOB B TEXHOJOTMYECKHUX PAacTBOpaxX M CTOYHBIX BoAax. IIpeanokuTe MeTONbI OMpeeneHus 1
MPUBEINUTE MPUMEP YCIOBHUI U MOCJIEN0BATEIBHOCTH BBIIIOTHEHHS aHAIN3A I OJHOTO U3 METOJIOB.

buner 4

1. Tect

2. Merop ra3oBoii xpomaTorpaduu; OCHOBBI METOAA; JOCTOMHCTBA U OTPAaHUYEHUSI METOI0B; 00JIaCTh IPUMEHEHUSI.

3.. KauectBeHHbIil 1 KonmuecTBeHHBIN aHanu3 B Y @- u K- ciekrpockonuu.

4. Onpenenenue coner B Bojax. [Ipennoxure MeToabl ONpeaeseHns U MPUBEANTE MIPUMEP YCIOBUH U MTOCIEA0BATENbHOCTH
BBITIOJTHEHHS aHAJIN3A [T OTHOTO U3 METOJI0B

buner 5

1. Tect

2. SIMP — CHeKTpOCKOIMS; TEOPETHYECKHE OCHOBBI MeTozaa; crektp SAMP; Xxumudeckuil CHBHI; KadeCTBEHHBIH U
KOJMYECTBEHHBII aHAIN3.

3. CxeMa yCTaHOBKH B METOJIE TIEPEMEHHOTOKOBOH MoJsiporpaduu; KaueCcTBEHHBIH U KOTMYECTBEHHBIN aHAIN3.

4. OnpeneneHne KUCIBIX U OCHOBHBIX NMPUMECEH B TEXHOJIOTHYECKHX PAcTBOPAaxX M CTOYHBIX Bojax. lIpemmosxnte MeTOIbI
OINpEAETIEHNS] ¥ IPUBEUTE MPUMEP YCIOBUI U MTOCIEA0BATENIEHOCTH BBIMOJIHEHNUS aHATIN3a 711 OJHOTO U3 METOJIOB.
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5.3  Kpurepuu, mKkanbsl OHEHUBAaHUS IPOMEKYTOUYHOM aTTECTAMN yYEOHOU JUCIUILIMHBI/MOTYJIS

®DopMa NPOMeKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IMIxanabl oeHUBAHUS

100-6anbpHas IarnoanabpHas
cucremMa cucremMa

DK3aMeH B MIUCBbMEHHOU hopMme ¢
YCTHBIM coOeceJoBaHneM TI0 OrieTamMm

OO0yuaromuiics:

—  JIEMOHCTpHUpYET 3HAHU, OTJIMYAIOLINECs ri1yOuHOMN u
COJEpP)KATeNbHOCTIO, [AeT IIOJIHBIA HCYEPNBIBAIOIIMN OTBET, Kak Ha
OCHOBHBIE BOTIPOCHI OWIieTa, TaK M Ha JOTIOJTHHUTENBHBIE;

—  cBOOOAHO BIaJieeT HAYYHBIMH NOHATHAMH, BEJET JUAJIOT U BCTYIAeT B
HAYYHYIO TUCKYCCHIO;

—  cmocoOeH K MHTErpaluy 3HaHUM 110 ONpeneNeHHON TeMe, K aHaIu3y
TMIOJIOKEHUH CYIIECTBYIOIINX TEOPUH, HAIpPaBIEHHUH IO BOMIPOCY OWIIETa;

—  JIOTUYHO M J0KAa3aTelbHO PAacKpbIBaeT MpoOieMy, NMPEIOKECHHYIO B
ounere;

—  CBOOOAHO  BHIMONHAECT MPAaKTHYECKHE  3aJaHHUsS  MOBBIMICHHOU
CJIOKHOCTH, TPEAYCMOTPEHHBIE MPOTPaMMOH, TEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOH U JIOTIONIHUTEIILHON JTUTEPATYyPOil.

OtBer He colepX HUT (HaKTHUECKHX OMIMOOK M XapaKTepU3yeTcsl TITyOUHOH,
MIOJIHOTOM, YBEPEHHOCTBIO CYKIEHHUM, MIUTIOCTPUPYETCS PUMEPAMH, B TOM
YHcye U3 COOCTBEHHOM MTPAKTUKH.

5

OO0yyvaromuics:

—  IOKa3bIBaeT JIOCTATOYHOE 3HaHWE y4eOHOrO MaTepHaia, HO JIOIyCKaeT
HECYIIECTBCHHbIE (PaKTHUECKHE ONIMOKH, KOTOPBIE CIHOCOOEH HCIPaBHUTh
CaMOCTOSITEIbHO, OJlaro/iapst HaBOAAIIEMY BOTIPOCY;

—  HEIOCTAaTOYHO PacKphITa MPoOIiieMa 10 OJJHOMY M3 BOIIPOCOB OMIIeTa;

—  HeIOCTAaTOYHO JIOTHYHO IMOCTPOCHO M3IIOKEHUE BOIIPOCA;

—  YCIEHIHO BBIIOJHSAET MPELyCMOTPEHHBIE B MPOTrpaMMe MPaKTHUECKHE
3aJJaHMs CpeIHEH CII0)KHOCTH, aKTUBHO pab0OTaeT ¢ OCHOBHOM JINTEPATypPO,
—  JEeMOHCTpPHpYET, B IIEJOM, CHCTEMHBI TOJXOJH K PEIICHHIO
MPAaKTUYECKUX 3ajad, K CaMOCTOSTEIFHOMY TOMOJHEHUIO W OOHOBJICHUIO
3HAHMH B XOJi¢ JaJbHEWIIeH ydeOHOH paboThl M NPOhECCHOHATBHON
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®DopMa NPOMeKYTOYHOM

IMIxanasl oneHUBaHUS

arTrecTanuu
HaumeHoBaHHe OLICHOYHOIO Kpurepuu onexusanus 100-6 IsTu6
aJlJIbHas ATHOAJIbHAsA
CpeAcTBa cucremMa cHCcTeMa

JESTENBHOCTH.
B otBere packpeiTo, B OCHOBHOM, COJCp)KaHHE OWJeTa, HMEIOTCS
HETOYHOCTH MPU OTBETE HA AONOJHUTEIbHBIE BOIPOCHI.
OoOyuaromuiics: 3
— IOKa3blBaeT 3HAaHMI  (DparMEHTapHOIO  XapakTepa, KOTOphIE
OTIINYAIOTCA MOBEPXHOCTHOCTBIO U MAJIOM CONEPKATENBHOCTBIO, TOMMYCKAET
(akTHueckue rpyoble OMNOKHY;
— He MOXeT O0OCHOBaTh 3aKOHOMEPHOCTH M IPHUHLMIBL, OOBSICHUTH
(dakThl, HapylleHa JIOTHKA W3JI0KEHUS, OTCYTCTBYET OCMBICICHHOCTh
MIPENCTaBISIEMOTO MaTepHana;
—  cIpaBigercs c BBITIOJTHEHHEM MPaKTHYECKUX 3aJlaHuil,
MPEIyCMOTPEHHBIX MPOrpaMMOM, 3HAKOM C OCHOBHOW JIMTEPATypoOil,
PEKOMEH/IOBAHHOW MPOTPaMMOM, JOMYCKAeT MOTPEHIHOCTH M OMIMOKH MpH
TEOPETUUECKUX OTBETAaX U B XOJIE MPAKTUIECKOI PadOTHI.
ConepxaHue OmiieTa packpbITO €1a00, UMEIOTCS HETOYHOCTH IPU OTBETE
HAa OCHOBHBIE W JIOTIOJNHHUTENBHBIE BONpockl Owiera. HeyBepenno, c
OONBIIMMHU  3aTPYJHEHUSIMH pelIaeT NpPaKTHUECKHe 3aJauyd WM He
CIIPABISIETCS] C HUMH CAMOCTOSITENIBHO.
OOyuatomuiicsi, OOHAapyXHBaeT CyIIEeCTBEHHbIE MPOOEIbl B 3HAHHAX 2

OCHOBHOT'0 Y4e0HOT0 Marepuala, JOMycKaeT MPUHIMITHAIBHBIE ONIHOKU B
BBITIOJTHEHHUH TIPEYCMOTPEHHBIX MPOTPaMMOil MPAKTHIECKUX 3aJaHuUI.

Ha GosbIryro 4acTh JONOJHHUTEIBFHBIX BOMPOCOB MO COIEPKAHUIO IK3aMeHa
3aTPpYAHACTCA 1aTh OTBET WJIM HE JACT BEPHBIX OTBECTOB.
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54  Cucrtema OLEHUBAHUS PE3YJIbTATOB TEKYIIETO KOHTPOJIA U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka o JUCLUIUIMHE BBICTABISAETCS 00yUaroIeMycst ¢ y4€TOM pe3yIbTaToOB TEKyILEH U
IIPOMEKYTOUHOH aTTECTALUU.

dopma KOHTPOJIS 100-6anabpHas cucrema [aTudannbHas cucrema

Texymuii KOHTPOJIb:

- TectupoBanus 2-5
- JlomairHue 3a1aHus B BUJIC pacyETHBIX 2-5
paboT
- CAMOCTOSITEIIbHOE H3yUeHHE 2-5
MaTepHaJIoB IOTOTHUTEIBHBIX Pa3IeioB
y4eOHHMKa

VYyacTue B yCTHBIX JUCKYCCHUSX 2-5

[IpomexxyTouHas aTTecTauus
(»3ageT)

IIpomesxyTouHas aTTecTanus OTJINYHO

(ax3amen) XOPOIIIO

HToro 3a cemecTp 3K3aMeH YIOBIIETBOPUTEIIEHO
HEYIOBJIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peaymzanuss mporpammbl IpeaycMaTpUBaeT UCIOJIB30BaHUE B Ipolecce OOydeHUs
CIIETYIOIIUX 00Pa30BaTEIbHBIX TEXHOJIOTHH:

- npoOyieMHas JeKIuUs;

- TPYIIIOBBIE JUCKYCCHH,

— HpeHOI[aBaHl/Ie JUCHUIIJIMHBI HA OCHOBE p€3y.J'II>TaTOB Hay‘IHI)IX I/ICCJ'ICI[OBaHI/II\/JI

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

- AUCTAHIIMOHHBIC 06p330BaT€J'II)HI>IC TEXHOJIOTUMH,

- UCIONIb30BaHWE Ha JIEKIMOHHBIX 3aHATHSX BHAEOMATEPUANOB M HATJISIHBIX
IIOCOOUH;

7. INPAKTHUYECKASA MIOATI'OTOBKA

[IpakTryeckas MOArOTOBKA B paMKax y4eOHOH JUCHUIUIMHBI pean3yeTcs NP MPOBEACHUN
MPAKTUYECKUX 3aHSATHUM, CBA3aHHBIX ¢ OyAymiel mpodecCuoHaIbHOM NIeSITETbHOCThIO, a TAKXKE
B 3aHATUSAX JIEKIMOHHOIO THIMA, MOCKOJBKY OHH IpeayCMaTpHUBAIOT Mepenady ydeOHOU
nHpopMalMK OOydaromuMcs, KOTopas HeoOXoauma JUisi TOCJEIYIOIIEro BBINOJHEHUS
MIPaKTHYECKON pabOTHI.

8. OPT'AHM3ALINA OBPA3OBATEJIBHOI'O ITPOLECCA IJIA JIMI C
OT'’PAHUYEHHBIMHU BO3MOKHOCTAMMHU 310POBbSA

[Ipu oOydeHMH JHUI] C OTrPaHMYEHHBIMH BO3MOXXHOCTSIMU 37I0POBbsI M HWHBAJIHJIOB
WCITOJIB3YIOTCSI TIOJXOBI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30aphepHOil 00pa30BaTEIHPHOU CPEIbI:
TEeXHOJOTUH AuQepeHInanud U UHIUBUIYyaTbHOTO OOyUeHUs, MPUMEHEHHE COOTBETCTBYIOIINX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJIB30BAHUE CPEICTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBCACHUC ANOIOJHUTCIBbHBIX WHIAWBUAYAJIIbHBIX KOHCYJIBTaI_[I/Iﬁ 0 MU3y4aCMbIM TCOPCTUUCCKHUM
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BONPOCAM U NPAKTUYECKUM 3aHATHSAM, OKa3aHHE MOMOIIU IMPH MOATOTOBKE K MPOMEKYTOUHOH
aTTeCTallHH.

[Tpu HeoOXxoaumMocTu pabodas mporpaMMa AUCHUIUIMHBI MOXET OBITh aJlalTHpPOBAaHA IS
obecrieyeHus 00pa3z0BaTEIbHOIO NPOLIECcca JIMLAM C OTPaHUYEHHBIMU BO3MOXHOCTSIMM 370POBBS, B
TOM YHCJIE JUI AUCTAHIIMOHHOTO O0Y4EHHUSI.

VY4yeOHble U KOHTPOJBHO-U3MEPUTENIbHBIE MaTepuaybl NPEACTaBIIOTCS B (opMmax,
JOCTYIHBIX JUISL U3YYEHUS CTYJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTSMHU C YU4E€TOM
HO30JI0TMYECKHUX TPYII UHBAJIHJIOB!

JInsi TMOATOTOBKM K OTBETY Ha MPAKTHYECKOM 3aHSATHH, CTYAEHTaM C OrpaHUYEeHHBIMHU
BO3MOHOCTSIMH 3/I0pPOBbSI CpEIHEE BPEMsl YBEJIMYMBAETCS 110 CPABHEHHIO CO CPEAHHUM BpPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JUis CTyIEHTOB C HHBAJIMJIHOCTBIO WM C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBS
dopma mpoBeAeHHUS TEKyIIed M TNPOMEXKYTOUHOH aTTECTallMd YCTAHABJIMBAETCS C Y4YETOM
UH/IMBUYAJIbHBIX ICUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).

IIpomexyTouHas aTTecTalys MO JUCLUIUIMHE MOXET MPOBOAUTHCS B HECKOJBKO 3TAIlOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTACIBHBIX TEM TUCHMIUIMHBEL [lpm
HEOO0XO/MMOCTH CTYIEHTY IPEIOCTaBIIAETCS JONOJHUTEIbHOE BpeMsl JJIs MMOATOTOBKM OTBETA Ha
3a4eTe WIN 3K3aMEHe.

JUis OCyILECTBJIEHUS HPOLENyp TEKYLIero KOHTPOJS YCHEBAEMOCTH U IMPOMEXKYTOUHOM
aTTecTaluyd OOYYAIOUIMXCSA CO3MAIOTCS, TPU HEOOXOAMMOCTH, (DOHABI OLIEHOYHBIX CPEICTB,
a/IalITUPOBAHHBIE JUIS JIUL] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsI U MTO3BOJISAIOIINE OLICHUTD
JOCTIDKEHUE WMH 3alUIaHUPOBAHHBIX B OCHOBHOWM 00pa3oBaTeNbHOM IMporpaMme pe3yibTaToB
o0y4yeHHsI U YpPOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIETEHLUH, 3asBJICHHBIX B 00pa30BaTelIbHON
porpaMMe.

9.  MATEPHUAJLHO-TEXHWYECKOE OBECHEYEHWE JHCITHIUIHHBI
/MOJYIIA

XapakTepucTUKa MaTepHaIbHO-TEXHUUYECKOr0 00ecreueHHsl TUCLMILIMHBI COOTBETCTBYET
tpeboBanusimu GI'OC BO.

MaTepI/IaJII)HO-TCXHI/I‘-ICCKOG o0OecrieueHue JAUCHUIIIIMHBL TIPpU O6y‘IeHI/II/I C HUCIIOJIB30BaHHUEM
TPAAULTUOHHBIX TEXHOJOT Ui O6y‘leHI/I$I.

HanmMeHoBaHMe yuyeOHBIX ayAUTOPH, 1a00paTOPHid,
MAacTepCKuX, 0u0JIMOTeK, CIIOPT3aJ10B, IOMelleHU I
AJI51 XpaHeHus1 U NPOGHIAKTHIECKOT 0
o0ca1yKUBaHUS y4eOHOr0 000pPYyAOBAHNS M T.II.

OcHaleHHOCTh Y4eOHbIX ayAUTOPHi, JabopaTopuii,
MacTepCKUX, 0u0JMOTeK, CHOPTUBHBIX 327108,
TOMeleHU i 11 XPaHEeHHUs U NPOPUIAKTHYECKOT 0
00CcTy:KHBAHUS Y4e0OHOT0 000PyIOBAHUS H T.II.

119071, r. MockBa, Mausiii Kaayaxckuii nepey.ok, 1om 1, kopnyc 2, aya.2408

AYIAUTOPUU JIA TIPOBEACHUA 3aHATHH JICKIIMOHHOTI'O
THIIA

KOMIUIEKT yueOHOi Mebenw,

TEeXHUYECKUE CPEICTBA OOYUCHNS, CITyXKAIHUe JUIs
npeAcTaBiIeHus yaeOHOM nHPOpMauy O0NbLION
ayJUTOPUH:

— HOYTOYK;

— TPOEKTOP,

— 9KpaH

119071, r. MockBa, Maasbiii Kaayxkekuii nepeyJiok, 1om 1, kopmyc 2, ayn.2312

ayIUTOPHH IJIST TIPOBEICHUS JTa00PATOPHBIX
3aHSTUH, TPYNIOBBIX U UHIUBUIYaTbHBIX
KOHCYJBTALMM, TEKYIIEr0 KOHTPOJIS U
MPOMEXYTOUYHOU aTTECTAINH, IO MPAKTUYECKOU
MOATOTOBKE, 'PYTIOBLIX U MHANBUIYATbHBIX

KOMIUIEKT yueOHOH MeOenH,

— KOMIUIEKT CTEKJISTHHOM XMMUYECKOU MOCYIbI, 8
pH- MeTpoB- MIILITUBONBTMETPOB, KYJIOHOMETP
JUISL OTIPEICIICHUS XJIOPUA-UOHOB,
BOJIFTAMIIEPOMETPUYCCKUI aHAIN3aTOP
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HaumeHoBaHue y4eOHBIX ayIUTOPHIi, JadopaTopuid,
MAacCTepPCKUX, 0MOJINOTEK, CIOPT3aJI0B, IIOMeNIeHMit
JJISl XpaHeHus ¥ NpouIaKTHIECKOro
00CTy:KUBaHUA Yy4e0HOr0 000pyA0BaHHS M T.II.

OcHaleHHOCTh y4eOHbIX ayAUTOPHIi, JJadbopaTopuii,
MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32JI0B,
NOMelleHHH 11l XpAaHEeHHUs U NPOPHIAKTHYECKOr 0
00CcTy:KMBAHHS Y4eOHOT0 000pyAOBAHUS U T.II.

KOHCYJbTALNI

«Oxcnepr» BA-01, 2 dhoromerpuueckux
TUTpaTopa, 4 cnexkrpodoromerpa KOHUKO,
TIaMeHHBIH hoToMeTp, Y D-criekTpodoTomeTp,
AAC-ciekTpomeTp.

IloMeneHus JJIs1 CAMOCTOSATEIbHOM PadoOThI
0o0y4ammnxcs

OCHAIIIEeHHOCTH NMOMEIeHHI /I CAMOCTOATEIbLHOM
padoThI 00y4aOIHUXCH

YUTAJIbHBIN 3aJ1 OMOIUOTEKHU

— KOMIIBIOTCpHAsA TCXHUKA,
IOJKIHYCHHEC K CCTH «I/IHTepHeT»

MarepuanbHO-TEXHHUECKOE obOecrieueHrne y4eOHOM AMCHUIUIMHBI MpU  OOY4YEeHUH C
UCTIOJIb30BAaHUEM DJICKTPOHHOTO 00OYUYEeHHUS M JUCTAHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

Heo0xoaumoe o0opyaroBanue IMapameTpsl

Texnuveckue TpeOOBaHUSA

IlepconanbHbiii kommbioTep/ | Be6-0paysep

Bepcust nporpamMmmHOTo 00ecriedeHrs: He HIDKE:

HOYTOYK/IITaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Supexc. bpayzep 19.3

MUKPO(]OH, OrneparmoHHas cucTeMa Bepcus nporpaMMHOT0 00€CIICYCHHS HE HIDKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
J0CTyM B ceTh MHTEpHET Beb-kamepa 640x480, 15 kanpos/c

Muxkpodon

JIr000#

HayITHUKH)

JuHamMuKH (KOJIOHKU WU | JTr0ObIe

Certb (WHTEpHET)

IloctostHHAst ckopocTh HEe MeHee 192 kbut/c

TexHonornueckoe  oOecrieyeHuWe  pealu3ald  [OpOrpaMMbl  OCYIIECTBISETCS  C
UCMOJIBb30BAaHUEM  DJIEMEHTOB  JJEKTPOHHOM  MH(MOPMALMOHHO-00pa30BaTENbHON  Cpesbl

YHHMBEPCUTETA.
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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.:UH®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.:MUHDPA-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.
Kocwvreuna

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

2078

2018

20

20
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11. NHO®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O TIPOLHECCA

5.1. Pecypchl 2eKTpOHHOM OMOINOTEKH, HH(OPMAIIMOHHO-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 (MeXIyHapoJIHAas yHHUBEpCAIbHAs pedepaTtuBHas 0Oasza
JNAHHBIX, WHAEKcUpyomas Oonee 21 ThIC. HAaMMEHOBAaHUW HAYyYHO-TEXHHUYECKUX,
TYMaHHUTapPHBIX U MEIUIIMHCKHUX XYPHAJIOB, MaTepuaioB KoH(pepenuui mpumepro 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, Pu3uke, Ononorun. http://search.ebscohost.com

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

11.1 IlepedeHb nporpaMMHOro 0OecrieYeHUs
e toxymentral Croono paempocrpansevoc

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-9A-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 18-0A-44-19 ot 20.05.2019

4.
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JIUCT YUETA OBHOBJIEHUM PABOYEM [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




