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VYnpasienue o0pazoBaTeIbHBIX TPOTPaMM
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ABTOpBI:

* Jlaku3a Haranbs BaaguvupoBHa, loneHT, aHAIUTHYECKOH XHUMHUH U XUMHUH
OKpY:KamIleil cpeabl

1. CTPYKTYPA U OBBEM JUCHUIIJIMHBI Metoabl pasaesieHHs U
KOHIEHTPMPOBAHHUA
1. O0bem AUCHUIIMHBI B|O
3a4eTHBIX eANHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
JlabopaTopHble 3aHATHS
3. IIpomeskyTOUHAs aTTecTALMS DK3aMeH
4. Texkymas arrecrauus KonTponbHas pabota 4

paboTtam

Otyer no nabopaTopHbIM | 3

2. IINTAHUPYEMBIE PE3YJIbTATbHI

OBYYEHUA MHIAUKATOPBI) 11O

AACHUIIVIMHE MOAYJISA Metoabl pazjiejaenns U KOHIEHTPUPOBAHNS

WuaukaTtop — 9T0 mpu3HaK / cCUrHaj/ MapKep, KOTOpBIM IOKa3bIBaeT, Ha KaKOM YPOBHE

00yyaroIuics JOJKEH OCBOUTh PE3YJIbTaThl 00YUEHUS U UX MTPEIbSBICHUE 10JIKHO HOATBEPAUTH
(akT 0CBOCHMS MPEIMETHOIO COJePKAHUS JaHHOM NUCIMIUIMHBI, YKa3aHHoro B Tabu. 1.3 PIIM-

PIIJI.

Taonuma 1

Kox v nanmenoBanue

Ilnanupyembie pe3yJabTaThl

KoHTpoJsibHO-011¢HOYHBIE
cpeacTBa 1/ OLleHNBaHUSA

KOMIIeTEHIIM U 00yueHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4eHHs M0 TUCHHUILINHE
1 2 3

[TK-1 -Cnoco0Oen
MIPOBOJIUTH C
cOOJII0/IEHHEM HOPM
TEXHUKHU O€30ITaCHOCTH
XUMHYECKUI
IKCTIEPUMEHT, BKJTFOYAst
CHHTE3, aHAJIU3,
W3y4YeHUE CTPYKTYPHI U
CBOMCTB BEIIECTB U
MaTepuasiosB,
HCCIIeIOBaHUE
MIPOIIECCOB C UX
y4acTHEM

3-4 - JleMOHCTpUpPOBATH
MOHUMAaHHE METOJIOB
HCCIIEIOBAHUS MIPOLIECCOB
pa3IMYHON MPUPOABI C yHaCTUEM
XUMUYECKUX BEIECTB

[1-4 - imeTh HaBBIKK
HCCIIEIOBAHUS MTPOLIECCOB
pa3IMYHON NMPUPOABI C yHacTHUEM
XUMHUYECKUX BEIECTB Ha
CEpPUMHOM Hay4HOM
o0opyI0BaHUU

V-4 - IIpoBoAUTH UCCIETOBAHUS
IIPOIECCOB PA3ITUYHON MPUPOJIBI C
y4acTUEM XUMUYECKUX BEILECTB C
HCTIOJIb30BAHUEM CEPUIHOTO
HAy4YyHOT'0 000PYOBaHUS

KontponpsHas pabora No 1
Kontponbhas padota Ne 2
KontponbsHas padora Ne 3
KonTponbnas padora Ne 4
JlaGopaTopHbIEC 3aHATHSI
Jlexunn

OtyeT no 1a00paTOPHBIM
pabortam Ne 1

OTtyeT no 1a00paTOPHBIM
pabortam Ne 2

OtyeT no 1abOpaTOPHBIM
paboram Ne 3

OK3ameH




ITIK-2 -Criocoben
BBIOMPATH U
HCIIOJIb30BAaTh
TEXHUYECKHE CPEICTBA
M METOIbI UCIIBITAHUI
JUTSI peIeHuUst
HCCIIEIOBATENbCKUX
3a7a4 XUMHYECKOMH
HATIPABIIEHHOCTH,
MMOCTAaBJIEHHBIX
CIIEIIUAJINCTOM OoJiee
BBICOKOM
KBUTH(DUKAITAH

3-1 - Ilepeuncnuts
JKCIIEPUMEHTAJIbHbIE METOIBI U
ONMCATh UX TEXHUUECKOE
UCIIOJTHEHUE VISl pEIICHUS
KOHKPETHOM Hay4HO-
HCCJIEIOBATENIBCKOM 3a1auu
3-2 - ChopmynnpoBathb
OTJIeIbHbIE CTA/INU UCCIIEOBAHUS
npu Hanuuuu obmiero mana HAP
I1-1 - [IpumeHATH
AKCIIEPUMEHTAIbHBIE METOBI U
TEXHUYECKUE CPEeACTBA (U3
HabOpa UMEIOIIIUXCS ) JUIS
pelieHuss KOHKPEeTHON Hay4HO-
HCCIIEIOBATENIBCKOM 3a7a4H B
BbIOpaHHOM 00JacTH
npodeccuoHanbHOM
JeSITeIbHOCTH

[1-2 - ImeTh OnbIT IUIAHUPOBAHUS
oTaenbHbIX dTarroB HUP

V-1 - Beibupars
9KCIIEPUMEHTAJIbHbIE METO/IBI U
TEXHUUYECKHE CPEJICTBA (U3
HaboOpa UMEIOIINXCS) JUIs
peLIeHUs] KOHKPETHON Hay4HO-
HICCJIEN0BAaTEILCKON 3a0a4l B
BBIOpaHHOM 001acTH
npodecCuoHaTbHON
JESATEIIBHOCTH

V-2 - [InanupoBath OTJAEIbHbBIE
CTaJInY UCCIIEJOBAHMS IIPU
Haanyuu oomero mwiana HUP

Konrponsnas pabora Ne 2
KonTponbnas padora Ne 3
Konrponbnas padora Ne 4
JlaGopaTopHblie 3aHITHS
Jlexuun

Otuet 1o 1a060pPaTOPHBIM
pabortam Ne 1

Otuet 1o 1a060pPaTOPHBIM
pabortam Ne 2

Otuet 1o 1a060PaTOPHBIM
pabortam Ne 3

DK3aMeH

ITK-3 -Cniocoben
OKa3bIBaTh
UHPOPMAIIMOHHY IO
MO ITIEPIKKY
CTICLIUAIACTAM,
OCYIIECTBIISIONTUM
HAY4YHO-
HCCIIeIOBATEIILCKUE
paboThI

3-1 - OnucaTp cyniecTByronme
0a3bl JaHHBIX 110 XUMHUU U
CMEXHBIM 00J1aCTsIM, B TOM YHCIIE
Ha aHIJIMKACKOM SI3BbIKE

[1-1 - ImeThb onbIT paboThI C
0a3amMu TaHHBIX IO XUMHH U
CMEXHBIM 00J1aCTsIM, B TOM YHCTIE
Ha aHIJIMKACKOM SI3bIKE

V-1 - [IpoBOANTH NEPBUYHBIN
MOUCK UH(POPMALIUY 110 33/1aHHON
TEMAaTHUKE C UCTIOJIb30BaHUEM
JIAHHBIX 110 XUMHUHU U CMEXHBIM
00J1acTIM, B TOM YHCJIE Ha
AHTJIMHACKOM SI3BIKE

Kontponbnas padora Ne 1
Konrponsnas pabora Ne 2
Kontponbuas padora Ne 3
Konrposnbnas padora Ne 4
JlaGopaTopHblie 3aHITHS
Jlexuun

OTuer 1o 1a00pPaTOPHBIM
pabortam Ne 1

Otuer 1o 1a00pPaTOPHBIM
pabotam Ne 2

OTuet 1o 1a00pPaTOPHBIM
pabotam Ne 3

OK3aMeH

ITK-4 -Criocoben
BBIOMPATh TEXHUYECKHE
CpelICTBa U METO/IbI
UCHOBITAHUN IS

3-1 - [lepeuncnuTh TEXHUUECKHE
CPEJICTBA M METO/IbI UCTIbITAHHM
JUISl peLIeHUs] KOHKPETHOU
TEXHOJIOTMYECKOU 3a7aun

Konrponbnas padora Ne 1
Kontponbnas padota Ne 2
Konrponbnas padora Ne 3
KonTponbhas padora Ne 4




pelieHus
TEXHOJOTHYECKHUX
3a]1a4, OCTaBJIEHHBIX
CIeLUAINCTOM OoJee
BBICOKOH
KBaJIM(DUKALIMH

I1-1 - IIpuMeHATh TEXHUYECKHE
CPEJICTBA M METO/IbI UCTIHITAHHM
(13 HAOOpa UMEIOITNXCS) ISt
pelIeHnss KOHKPETHON
TEXHOJIOTMYECKOH 3a1a4u

V-1 - BeiOuparh TeXHHUUECKHE
CPEJICTBA U METO/IbI UCTIBITAHUM
(13 HAOOpa UMEIOIIUXCS) IS
peLIeHUs KOHKPETHON
TEXHOJIOTHYECKOM 3aJaun

JlaGopaTopHble 3aHATUS
Jlekmun

Otuet o 1abopaTOpPHBIM
pabotam Ne 1

Otuet o 1abopaTOpHBIM
pabotam Ne 2

Otuet o 1abopaTOpHBIM
pabotam Ne 3

OK3aMeH

[1IK-5 -Cniocoben
OCYIIECTBIISITh
KOHTPOJIb KauecTBa

ChIpbsl, KOMIIOHCHTOB U

BBIITYCKAaEMOM
MPOAYKIHH
XUMHUYECKOTO
Ha3Ha4YCHHS,
MIPOBOJIUTH
MIaCIOPTU3ALIUIO
TOBAapHOU MPOLYKIUU

3-1 - JleMOHCTpUpPOBATH
NOHUMaHHE TEOPETUUECKUX
TIOJIOKCHUN XUMHUYECKUX,
(U3UKO-XMMUYECKHX,
(U3UYECKUX METOJIOB aHAIHN3a,
NEePEYHCIUTh OCHOBHBIE
AQHAJTUTHYECKHIE CUTHAIIBI,
UCTIONIb3YeMbIe B METO1aX
aHaM3a

3-2 - JIeMOHCTpHUpPOBATh
MIOHUMaHHE PUHITUIIOB PaOOTHI
AQHAIUTUYECKOTO 000PYJOBAHMS
UTs1 QU3NKO-XUMHUYECKHX,
(GU3NYECKUX METO/IOB aHAIIH3a
I1-3 - IMeTh HaBBIKK
COCTaBJICHUS IPOTOKOJIOB
UCTIBITAHWH, OTYETA T10
NPOBEICHUIO aHAJHM30B U UX
00paboTke

V-1 - BoInonHsaTh CTaHAAPTHBIE
AQHAJTUTHYECKHE OTIePaIid 1
PETUCTPUPOBATH AHATUTHYECKHUE
CUTHAJIBI B XUMUYECKHX, (PH3HUKO-
XUMHUYECKHX, (PU3nIecKux
METOJIaX aHaIu3a

V-3 - CocTaBisTh IPOTOKOJIBI
WCIIBITAHUH, TacropTa
XUMHUYECKON MPOTYKIIMH, OTYETHI
0 BBITIOJIHEHHOW paboTe 1o
3agaHHoM hopme

Kontponbnas padora Ne 1
Konrponsnas pabora Ne 2
Kontponbuas padora Ne 3
Konrpomnsnas padora Ne 4
JlaGopaTopHbie 3aHITHS
Jlexuun

OTuet no 1a060paTOPHBIM
pabortam Ne 1

Otuet no 1a060pPaTOPHBIM
pabortam Ne 2

OTuet 1o 1a060paTOPHBIM
paboram Ne 3

DK3aMeH

ITK-6 -CnocoGen
OKa3bIBaTh
MH(OPMaLMOHHYIO
MOJIEPIKKY
CTICLIUAIIACTAM,
OCYIIECTBISIOLUUM
Hay4YHO-
KOHCTPYKTOPCKHE
paboTeI 1

3-2 - Yka3aTb IOMCKOBBIE
CHCTEMBI U 3JICKTPOHHBIC
OMONINOTEKH, UCTIONIB3YEMBIE JUIS
MIOWCKA TEXHOJIOTHYECKON
UHpOpMaLUU

V-2 - AHanu3upoBathb
TEXHOJIOTHYECKYI0 HH(OpMaIHIio,
MOJTYYCHHYO M3 IIOMCKOBBIX
CHCTEM M 3JIEKTPOHHBIX
O6uOIMOoTEK

Konrponsnas padora Ne 1
Kontponbnas padota Ne 2
Konrponbnas pabora Ne 3
Kontponbnas padora Ne 4
JlaGopaTopHble 3aHATUS
Jlexuun

Otuet o 1a00paTOpPHBIM
pabotam Ne 1

Otuet o 1a00paTOpPHBIM
pabotam No 2




TCXHOJOIN4YCCKUC
WCITbITAHUA

Otuer 1o 1abopaTopHEIM
padortam Ne 3
DK3aMeH

[TK-9 -Crioco0eHn
y4acTBOBAaTh B
Opl"aHHSalII/IH 151

3-1 - Cnenatb 0030p
TUTAHUPYEMBIX B TEKYIIIEM TOIY
HAaYy4YHbIX I\'ICpOllpH}l'l‘Hl‘/Jl 1O TEMC

KontponbHas padora Ne 1
KonTponbnas padora Ne 2
KontponsHas padora Ne 3

MPOBEICHUH HAYYHBIX HCCIIe0BAHUS Kontponbsnas padora Ne 4
MEPONPUATUN VY-1 - 'oToBUTH JlabopaTopHbIe 3aHATHS
BCIIOMOTATEIbHYIO Jlexuun

JOKYMEHTALUI0, pa3gaTO4YHbIE
MaTepUaJIbl, OCYLIECTBIIATh
TEXHUYECKOE COIIPOBOXKICHUE
IIPU IIPOBEICHUH HAYYHBIX
MEPONPUATUN

OTtyeT mo 1abopaTopHBIM
pabotam Ne 1

Otyet no 1abopaTOpHBIM
pabotam Ne 2

Otyet no 1abopaTOpHBIM
pabotam Ne 3

DK3aMeH

3. NPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JANCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKylie U NPOMEKYTOYHON ATTECTANMH 10 JUCHHUILIUHE

1. Jleknuu: KO3 GUIHUEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JEKIMOHHbBIX 3aHATHI

—0.8

Texymas arrecranus Ha JEKIHAX Cpoxu — MaxkcumaJjb
ceMecTp, | Hasl OlleHKa
yueOHast B O0aJjax
Heaes

Koumponvnas paboma 8,10 30

Konmponvnas paboma 8,7 25

Koumponvnas paboma 8,4 20

Konmponvnas paboma 8,12 25

BecoBoii K03 pUIHEHT 3HAYMMOCTH Pe3YJIbTATOB TeKYLIel aTTecTauum no Jekuuam — .50

HpOMe)l(yTO‘lHaﬂ arrecranui 1o JICKIHUAM — DK3aMeH

BecoBoii KOI)(l)q)l/IIII/IeHT SHAYUMOCTH peE3yJIbTaToB HpOMe)KyTO‘lHOﬁ aTTeCTalMi 110 JECKIUAM

—0.50

2. [IpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
Pe3yJ1bTATOB NPAKTHYECKHX/CEMHUHAPCKUX 3AHATHI — He 1IPeycMOTPeHo

Texyuiasi aTTecTanus Ha NPAKTHYECKUX/CEMHHAPCKHUX Cpoxkun — | Makcumaiab

3aHATHAX ceMecTp, | Hasl OLleHKa
yuyeOHasi | B 0ajuiax
HeJ1eJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYILeH aTTecTaluH 110

HpaKTI/I‘leCKI/IM/CeMI/lHapCK](IM SAHATUAM— He IpPelycMoTpeno

IIpome:xxyTouHasi aTTecTANUSA N0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJbTATOB MPOMEKYTOUYHOM ATTECTAIUM 110
NPaKTHYEeCKUM/CEMUHAPCKUM 3aHATHAM— He 1PeyCMOTPeHo




3. JIaGopaTopHbIe 3aHATHSA: KOG (PHUIMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
Ja0opaTopHbIX 3aHsaATHl —(.2

Texymas arrecranus Ha J1a0OpPaTOPHBIX 3aHATHSAX Cpoku — | Makcumainb
ceMmecTp, Haf OICHKAa
yueOHast B O0aJs1ax

Henens

Omuem no nabopamopuotl pabome 8,3 35

Omuem no nabopamopnou pabome 8,5 30

Omuem no 1abopamopnou pabome 8,9 35

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TEeKYyLIeH ATTECTAIUH 110 JIA00PATOPHBIM
3aHATHAM -

IIpome:xxyTouHasi aTTecTAlNS M0 JA0OOPATOPHBIM 3aHATHAM —HET
BecoBoii kK03 (puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
JIa0OPATOPHBIM 3aHATHAM — HE IIPeIYCMOTPEHO

4. OnyaiiH-3aHATHSA: KOI(P(PUIIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB OHJIAH-3aHATHH
—He NPeIyCMOTPEHO

Texymas arrecTanus HA OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yueOHast B 0aJsax

Hees

BecoBoii kK03 puHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aTTeCTAUNH 110 OHJIANH-
3aHATHAM -He [IPeIYCMOTPEHO

IIpome:kyTOoO4YHasi aTTeCTALMSA 110 OHJIAMH-3aHATHAM —HeT
BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOM ATTECTALMHU 110 OHJIANH-
3aHATHAM — He [IPeyCMOTPEeHo

3.2. [lpouenypsl TeKyuieid ¥ NPOMEeKYTOUHOI aTTECTALIMUA KYPCOBOI pa0oThI/IPoeKTa

Texkymas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumanbHas
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OLlEHKA B 0ajljiax

BecoBoii k03¢ (punueHT TeKyeid aTTecCTAlUU BLINOJHEHUS KYPCOBO#i padoThl/mpoeKTa— He
MPEeAYCMOTPEHO

BecoBoii kK03 GUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHUS KYPCOBOM
PadoThI/MPOEKTA— 3aAIUTHI — He 1PeIyCMOTPEeHo

4. KPUTEPUU U YPOBHU OLIEHUBAHUSA PE3YJIBTATOB OBYYEHUA 110
JAUCHUIVIMHE MOAYJIA

4.1. B pamkax bPC npumMeHstoTcs yTBep:kIeHHbIe Ha Kaeape/MHCTUTYTe KpUTepUH (TIPU3HAKH )
OIICHUBAHUS JOCTHKCHHIA CTYJICHTOB IO TUCITUIUIMHE MOJYJs (Ta0yr. 4) B paMKax KOHTPOJIBHO-
OILICHOYHBIX MEPOIPHUATUI HAa COOTBETCTBHE YyKa3aHHbIM B Tabn.l pesynbrataM oOy4YeHHUs
(MHAMKATOpaM).

Tabnuna 4
Kpurtepun oneHuBanns y4eOHbIX JOCTHKEHUH 00yYaIOIINXCH
PesyabTaTsl Kpurtepun oneHnBaHusi yueOHbIX JOCTH:KEHHUI, 00y4aromuxcs Ha
00y4eHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHAUKATOPAM
3HaHUs CTyeHT 1eMOHCTpUPYET 3HAHUs ¥ IOHUMaHUE B 00J1aCTH N3YUYEHUS Ha
YPOBHE YKa3aHHBIX MHJIMKAaTOPOB M HEOOXOJMMbIE JIsi MPOJOJIKEHHUS




o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHON IS TETBHOCTBIO.

YMmenus

CTyaeHT MOXET MPUMEHSATh CBOM 3HAHUS U MOHUMAaHUE B KOHTEKCTaX,
IIPE/ICTABICHHBIX B OLICHOYHBIX 33JIaHUAX, JEMOHCTPUPYET OCBOCHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOIUMBIX IS
OPOAODKEHU OOyUYEHHUS W/WIW BBIIOJHEHUS TPYJIOBBIX (PYHKUMNA U
JIEHCTBHI, CBSI3aHHBIX ¢ MPO(ecCHOHATEHOM JIeATEIHHOCTBIO.

OunbIT /BiIafeHrE

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yKa3aHHBIX WHJIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyAeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.
CtyneHT cnocoOeH BBIHOCUTH CYXKIEHUS, JeJaTh
(hopMyTHpPOBATh BHIBOJIBI B 00JIACTH U3YyYCHUS.

CTyAeHT MOXKeT coo0IIaTh MPETNoAaBaTeNIo U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHE M YMEHHS B 00JIACTH U3YYCHHUSI.

OL€CHKU U

4.2 JIns OLleHUBaHUs YPOBHS BBINIOJIHEHUS! KpUTEpUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHUU KOHTPOJIbHO-OIIEHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJSI) HCIIONB3YeTCS
yHHMBepcalibHasl Kasna (Tabi. 5).

Tabmuua 5

IIkajia oneHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEH TOCTHKEHHUS Pe3Y/JIbTATOB 00y4eHNs (MHANKATOPOB)
Ne Conep:xaHue ypoBHS IIkajia onieHUBAHUSA
n/n BBbINOJIHEHUS] KPUTEPHUS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
00y4eHHs Ka YpOBHS
(BBIMOJITHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHust OTnu4HO 3auTeHo Bricokwuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. Pesynbrarsl 00yuenus Xopomuio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annon)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMSI,
KOTOpBIE HE TPeOyIOT
00513aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel oOydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOPbI) JOCTUTHYTHI HE B (40-59 6anmnos)
MIOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBoeHme pe3yIbTaTOB 00yUYSHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIMKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIIECTBeHHBIE OMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs JopaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouyHo cBUIETENHCTB Her pe3ynbrara
3aJlaHuE HE BBIIIOIHEHO JUISL OLICHUBAHUS




5. COJEPKAHME KOHTPOJIbHO-OIIEHOYHBIX MEPONPUATHI TIO
TUCIATITAHE MOJTYJIS

5.1. OnucaHue ayauTOPHBLIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHH MO JAUCHUIIHHE
MOIYJIsl

5.1.1. Jleknuun

CamocTosTenbHOEe HM3Y4YEHHE TEOPETHYECKOTO0 Marepuasa o TeMmam/pasfenaM JISKIHH B
COOTBETCTBUH C coJiepkaHneM auciurinssl (1. 1.2. PILJT)

5.1.2. JIaGopaTopHbIe 3aHATHSA
IIpuMepHBIii IepeYeHb TEM
1. Pa3neneHne n KOHIETPUPOBAHUE METOIOM OCAXKICHUS
2. Paznenenue u KOHIIEHTPUPOBAHNE YKCTPAKIITMOHHBIM METOA0M
3. Paznienenue u KOHIIEHTPUPOBAHUE XPOMATOTpadhuIeCKUM METOA0OM
LMS-mardopma — He mpeaycMOTpeHa

5.2. Onucanme BHEAYAUTOPHLIX KOHTPOJ/JIbHO-OLHCHOYHBIX MeponpuﬂTnﬁ H CpPEIACTB
TEKYIIEro KOHTPOJIA M0 TUCIHUIVIMHE MOAYJIsA

PazHoypoBHeBoe (nudpepeHnpoBaHHOE) 00yUCHHE.
ba3zoBblit

5.2.1. KouTpoabHas paGora Ne 1

[IpumepHBIii IepeYeHb TEM

1. Paznienenue METOIOM OCaXJIeHUS

2. KoHLIEHTpUpOBaHUE METOJIOM COOCAXKICHUS

[TpumepHbie 3a1anus

OrneHnTe BO3MOXKHOCTh KOJMYECTBEHHOTO pa3jiesieHus ioHoB Mg2+ u Fe3+ u3 pactBopa,
conepsxkaniero mo 0.010 monws/am3 xmopuaos xkenesa (I11) u maraus, myTeM ocaxaeHUs
TUAPOKCHUJIOB IIPU KOHTPOJIUPYEMOM KOHLIEHTpauuu ocaaurens. Pa3nenenue cunraiire
KOJIMYECTBEHHBIM IIPU CHUKEHUM UCXOJHON KoHUeHTpauuu 10 1 - 10-6 mons/am3. Ecnu Takoe
paszeneHnue BO3MOXKHO, TO ONPEEIUTE T0IyCTUMble KOHIIeHTpaunn OH—noHOB.

YcTaHOBUTE YCIIOBUS KOJMYECTBEHHOTO pasaenenus Ca2+ n Mg2+ ocaxaennem 0.5
MOJIb/IM3 PacTBOPOM OKcaiaTa aMMOHHMSI U3 pacTBopa, cogepxaiiero 0.01 Monb/nM3 kaxmaoro
KaTHOHA.

K 1 am3 pactBopa, coaepxkariero 0,1 mons/am3 Sr2+ u 1 - 10—4 mons/mm3 Pb2+, nobaBunm 5
cM3 KOHIICHTPHUPOBAHHOMN cepHOM KUCIOTHI (18 Moab/mm3). HaiiT cTeneHb COOCaXICHHS U
OCTaTOYHbIE KOHIIEHTpauuu Sr2+ u Pb2+.

LMS-nnatdopma — HE npeaycMOTpeHa

5.2.2. KonTpoJsbHas padora Ne 2
[TpumepHbIil IEpedeHb TEM
1. Paznienenue u KOHIEHTPUPOBAHUE IKCTPAKIIMOHHBIM METOJI0M
IIpumepHsble 3amanus



Boanslii pactBop 1-HUTpO3-2-HadTONa — c1a00i OPraHNvYecKOi KUCIOThI, BCTPSXUBAIOT C
paBHBIM 00beMoM xJopodopma. Koncranra pacnpenenenus 1-Hutpo3o-2-HadTona paHa | -
103, a koadpdunuent pacnpenenenus npu pH 9,0 pasen 40. Paccunraiite KOHCTaHTY
JTUCCONUAIUH |-HUTPO30-2-HadTOMA.

PactBop 2-autpo30-1-Hadrona (HL) B xnopodopme HEM3BECTHON KOHIIEHTPAIIUN
BCTPSIXUBAIOT C paBHBIM 00beMOM OopaTHOTO OydepHoro pacTBopa co 3HaueHueM pH 8§,0.
Konnentparus HL B BogHO# daze mocie nocTuxeHus: paBHoBecus coctaBuia 5,7 - 104
monbs/am3. PactBopumocts HL B Boze paBHa 8,4 - 10—4 monws/nm3, a B xamopodopme — 9,6 - 10-2
Moib/am3. Paccunraiite ucxoanyto kouuneHtpaiuio HL B xmopodopme, ecnu pKa, HL = 7,24.

XKenezo (1) skcrparuposanu B Bunae HFeCl4 u3 6 mons/nm3 pactBopa HCl paBHbIM
00BbeMOM MeTHIIN300yTHIIKeTOHA. PaccunTaiite KO3 QHUIUEHT pacrpeneeHus U CTeIeHb
u3BneueHus xenesa (I11) mpu ycnoBum, 4to B BOAHOH (pase ero ucxogHast KOHICHTPALUs paBHA
10,0 mMxr/cM3, a koHUEHTpauus nocie 3kcrpakuuu — 0,1 Mxr/cm3.

Nonwr Cu(Il) sxcTparupyroTcst U3 BOJHOTO PacTBOPA, HACKIIIEHHOTO TUMETHITIIHOKCUMOM
(H2L), pactBopom xuHONMHA (B) B xsmopodopme B Buae kommiekca Cu(HL)2 - B. Hanumure
ypaBHEHHUE PEaKIMH U BBIpAKEHHUE JIJIsl KOHCTAaHbI SKCTpakiuu. M300pa3ute 3aBucumocts IgD —
lg[B](0) mpu nmoctossHHOM 3HaueHuu pH u mocrosiHHOM KoHIeHTpanuu H2L. Kakyro
UH(POPMALIMIO U KaK MOXHO MOJIYYUTh U3 3TOW 3aBUCUMOCTH?

LMS-mnaTdopma — He mpeaycMOTpeHa

5.2.3. KouTpoabHas padora Ne 3

[IpuMepHBIii IEpeyeHs TeM

1. Pa3znenenue U KOHIEHTPUPOBAHKUE XPOMATOrpahUueCKUM METOIOM

[IpumepHsIe 3ananus

Koaddumment pacnpenenenus BemectBa A B cucreme CHCI3 — H20 pasen 10. 3a ckoibko
HOCJIeI0BATENbHBIX SKCTpaKLui BemecTBo A u3 5.0 M1 BoJIHOM (a3bl MOKHO MEPEBECTH B CJIOM
CHCI3 na 99.8%, eciiu 06bem CHCI3 pasen 2.0 mi.

Bpemena ynep:xuBaHus 1eKaHa U yHJIEKaHa B BHIOPAHHbBIX YCIOBUAX HA
XpoMarorpauueckoi KOJIOHKE COCTaBIAOT 22.5 u 26.8 MUH COOTBETCTBEHHO. J1JIs
HEM3BECTHOI'O COCTMHEHUs A BpeMs yIep >KUBaHUS COCTABIAET 25.3 MUH, a BpeMsl yJIepKUBaHUS
HECOpOUpPyEeMOro KOMIIOHEHTa («MepTBOE BpeMs» KOJIIOHKH) paBHO 5.0 muH. PaccuuTaiite
uHjAeKC yaepxuBanus KoBaua uist coenuHeHus A.

Omnpenenure ynepkxuBaeMblii 00beM IpornaHoia, eciiv npu 85 C 1 CKOpOCTH MOTOKA rasa-
HocuTenst 75 mMi/mMuH Ha copOente Porapak Q moydeHsI cienyrone BpeMeHa yaIepKUBaHUS
criupToB: MeTaHol — 60.2 ¢; atanon — 114 ¢; Oyranon — 414 c. [Tux HEynep>KMBaeMOT0
KOMIIOHEHTA TMOSBJISIETCA Ha XpoMaTorpamme yepes 25 ¢. KoppensunoHHasi 3aBUCUMOCTh
BPEMEHH YAEP>KUBAaHUS OT YUCIIa aTOMOB yIJIepoJia B MOJIEKYJie (n) ONpeeNsIeTcsl ypaBHEHUEM:
lgt'R=a + bn.

Yepes konoHKy, coaepxaiyto 5.0 r katnonura, npomyctuiu 250.0 mi 0.050 M pactBopa
ZnSO4. BriTekaronuii U3 KOJIOHKU pacTBOp coOupanu nmoprusimu mo 50.0 mi1, B KaX 101 HOPIHUU
OIpeAeI SN COAepKAHNE NOHOB LIMHKA U MOJYUNJIN CIEAYIOLUE 3HAaUeHNs KOHLEHTpaluu
(monw/m): 1 —0.008; 2 —0.029; 3 —0.038; 4 — 0.050; 5 — 0.050. OnpeaenuTsh MOTHYIO

JUHAMHYECKYIO0 EMKOCTh (MMOJIB/T) KATUOHHUTA.
LMS-mnaTdopma — He mperycCMOTpeHa
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5.2.4. KouTpoabHas padora Ne 4

[IpumepHbIil IEpedYeHb TEM

1. XapakTepucTuka METOJOB pa3JeNIeHNs U KOHIICHTPUPOBAHUS

[TpumepHBbIe 3a1aHus

Koadduument pacnpenenenus komrnoHenra A 6osbiie, yem komnoneHta B. CpaBaure
VR(A) u VR(B); Rf(A) u Rf(B).

B kakoMm uHTEpBaje 3HAYCHUI MOXKET U3MEHAThCS BelnynHa Rf?

Kak oOHapyXuBaroT U HACHTU(OUIUPYIOT KOMIOHEHTHI Ha OYMa)KHBIX M TOHKOCIIOMHBIX
XpomaTorpamMmax?

Kak 3aBucut Bpems (00beM) yaepKUBaHUA OT PACTBOPUMOCTH COCTUHEHNUS B MOABHKHON
haze?

[Touemy B xpomaTorpaguueckyro KOJIOHKY BBOAST OOBIYHO MaJible KOJIMYECTBA
OIIpEAEIIAEMBIX COCTUHEHUN?

Yro sBnsieTcs HanboJiee BaKHON MPUYMHON pa3MbIBaHUsI XpoMaTorpaduyeckoro nuxa?

N3o6paszute rpaduuecku 3aBUCUMOCTD (D (HEKTUBHOCTH KOJIOHKHU OT CENIEKTUBHOCTH IpH Rs
=1;Rs=2.

3asucur au BenuurHa Kex ot pH cpenbl u kakas MeXy HUMHU CBS3b?

[Tpusenure rpaduyeckyro 3aBucumocts IgD ot pH.

HazoBute THIIBI COEAMHEHNH, B BUIE KOTOPBIX YKCTPArupyroTcs HOHbI MeTaiuioB. [IpuBennurte
IPUMEPBI.

LMS-mnatdopma — He perycMOTpeHa

5.2.5. OT14yet no adopaTopubiM padoram Ne 1

[IpumepHbIil IEpedyeHb TEM

1. DKCTpaKkIMOHHO-(OTOMETPUUECKOE OIpeIeTICHIE MEN B CTallU

2. DKCTPaKIMOHHO-(HOTOMETPHUECKOE OIPEeIeTICHIE aTIOMUHUS B IPUPOJIHBIX BOJIAX

[IpumepHsIe 3ananus

[IpoBecTr MpoOONOATrOTOBKY 00BEKTa HCCIEIOBAHUS JIJIsl OCYIIIECTBICHHUS SKCTPAKIUH.
[IpoBecTr HKCTpaKIHUIO OMpeaesieMoro KoMnoHeHTa. CnekTpopOTOMETPUIECKH ONPEACTUTD U
paccuuTaTh COAEpKaHUE OIMPENEIIEMOro KOMIIOHEHTA.

LMS-mmaTdopma — He mperycMOTpeHa

5.2.6. Otuer no J1adoparopHbIM padoram Ne 2

[IpuMepHBIil epeyeHb TeM

1. Paznenenne Menu 1 IMHKA METOIOM HOHOOOMEHHOM Xpomarorpadun

2. Paznenenwue xenesza u MeIMd METOJI0M HOHOOOMEHHOW XpoMaTorpadun

[IpumepHbIe 3a1aHUS

[TpuroroBuTh paboune pacTBOPHI U MPOBECTH UX cTaHAapTHU3auuo. [IpoBectu pazaeneHue
OTIpeIeNIIEMbIX KOMIIOHEHTOB B JMHAMUYECKUX YCIOBHIX. ONpenenuTh coaep kaHue
KOMIIOHEHTOB TUTPUMETPUYECKUM METOJOM aHAJIN3A.

LMS-matdopma — He perycMOTpeHa

5.2.7. Ot4er no 1adopaTopHbIM padoram Ne 3
[TpuMepHBIii IepeueHb TeM
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1. Onpeﬂeneﬁne KajJdblus 1 Mardivsa B 10JI0MUTaxX

2. CnekTpo(pOTOMETPUYECKOE ONPEEIICHUE JKele3a B IPUPOIHBIX BOIAX HOCIIE

KOHOCHTPUPOBAHUSA MCTOAOM COOCAKACHU A

IIpumepHsbIe 3a1aHus

[TpuroroBuTh paboune pacTBOPHI U MPOBECTU WX cTaHAapTu3auuio. [IpoBectu pasnenenue

ONIpCACIIACMBIX KOMIIOHCHTOB B IMHAMHWYCCKUX YCIIOBUAX. Orlpez[eJme COCPIKAHUC

KOMITOHEHTOB TUTPUMETPUUECKUM METOJIOM aHaIN3a.
LMS-mnaTdopma — He mpeycCMOTpeHa

5.3. Onucanne KOHTPOJIHLHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOYHOT0 KOHTPOJISI 1O
AUCHHIITAHE MOXYJIS

5.3.1. Ox3amen
Crnucok npuMepHBIX BOIIPOCOB

1. Ocaxaenue TpyJHOPACTBOPUMBIX COSUHEHUN KaK METO/1 pa3/ieJICHus U

KOHLIEHTpUpOBaHus. MackupoBanue memaromux HoHoB. DJITA kak MacKUpYIOIINUNA areHT.

OcaxeHue TpyITHOPACTBOPUMBIX COETMHEHUIN KaK METO]I Pa3/IeJICHUSI U KOHIIEHTPUPOBAHMSL.

2. KonnuecTBeHHBIE XapaKTCPUCTHKHU ITPOLCCCOB pa3aCICHUA U KOHIUCHTPUPOBAHU.

CooTHotreHre MeX 1y K03 GUIIMEHTOM pacnpeeacHus U (PaKTOpOM U3BIICUEHHUS B SKCTPAKITUH.

9KCTpaKHI/IH KaK MCTOA pasACICHUA U KOHICHTPHUPOBAHUA. Tunsr OKCTPArupyromuxcs

coeuHeHMH (110 30710TOBY). DKCTPAKIIMSI KOMITJIEKCHBIX METAJUIOKUCIOT. DKCTPAKIIUS

BHYTPUKOMIUIEKCHBIX coerHeHn. Biusaue pH Bo1HO# (a3l Ha MPOIecc SKCTPAKIIUU.

Bnusiaue ycroitunBoctr obpasyromerocst BKC Ha mpornece sxcTpakiuy. Bioustaue npupoast

pacTBOPUTEIIS U TEMIEPATYPhl HAa MIPOLECC IKCTPAKIIUU. XapaKTEepUCTHKaA HanboJiee 4acTo

HCITOJIB3YCMbIX PCAarcHTOB: allCTUJIIACTOH, OKCUXUHOJIMH, ATUTU30H, I[I/IBTI/IJII[I/ITI/IOKap6aMI/IHaT

HaTpus. AOCOIIOTHOE U OTHOCUTEIbHOE KOHIIEHTpUpOBaHue. Vcrnonap30BaHNe 3KCTpaKLIUU B

mpoueccax KOHUCHTPUPOBAHHA MI/IKpOHpI/IMCCGﬁ B Pa3JIMIHBIX 00BEKTAX.

3. KauecTBeHHBIN 1 KOTUYECTBEHHBIN XpomaTorpaduueckuii aHanus. lonooOMeHHbIE

CMOJIBI: ITOJIYYCHHEC, CTPOCHUC, 0OMEHHEBIE CBOMCTBA. HpeI/IMyIJ_I€CTBa 1 HCJOCTATKH.

Heopranmnueckne noHOOOMEHHBIE MaTE€PHAIIbL: MIOJIyYeHUE, CTPOCHHE, 0OMEHHBIE CBOMCTBA.

[IpeumymiectBa u HegocTaTku. OOMEHHAs: EMKOCTh MOHUTOB U €€ ONPEAEICHUE.

LMS-nnatdopma — He npeaycMoTpeHa

5.4 CopepxaHnue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHH 110 HANIPABJICHUAM
BOCIIUTATEIbHOM /1esITeIbHOCTH

Hanpasnenue Bun Texuonorus Komrere Pesynprar KonTpoabHo-
BOCIIUTATEIBHON | BOCHHUTATEIBHOM | BOCIUTATEIHHOMN st bl OLIEHOYHbIE
JeSATEIbHOCTH JEeSATEIbHOCTH JeATEIbHOCTH o0Oy4deHus MepONpHUATHS
[Mpodeccrnonansu | yueOHO- TexHonorus [1K-2 V-1 KonTposbHas
0€ BOCIIUTAHHE HCCJIE0BATENBCK | CAMOCTOSATEIbHOMN pabora Ne 1
asi, Hay4HO- paboThI Kontponbnas
HUCCIIEN0BATENbCK pabota Ne 2
as Kontposbnas
pabora Ne 3
Kontposbnas
pabota Ne 4
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JlaGoparopHsble
3aHATHUSA

Otyer no
1a00paTOPHBIM
pabortam Ne 1
Ortuer o
J1a00paTOPHBIM
paboram Ne 2
Otyer no
1a00paTOPHBIM
padortam Ne 3
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