ﬂ,OKyMEHT MOAfrCa II|JULIUI‘;I JJIC?\IPUHHUI‘/’I IIM%PHAYKH POCCHM

Hdopmaliua 0 Bnanenblie: DejepanbHOE TOCYIAPCTBEHHOE OIOJKETHOE 00Pa30BaTENbHOE

®NO: Tackaes Cer)reﬂ@) eBuY yUpexIeHHe BBICIIEro 06pa3oBaHus

[lomxHocTp: PekTop «Yensnbundkuii rocynapcreensblii yausepeute (OI'BOY BO «Uenl Yy)

[lata noarucaH okl 0% @RdantixdpddcTn 11 mpoMeskyTOUHOI aTTeCTAIMH MO AMCIUILIHHE (MOJLYIIO)
YHUKaNbHbIA NpeXpenaEoipadus»
04c19ed8bfb9 FrRHEFAPIBAERE, FPFROROBKIE QgﬂeuHaJLHOCTH) 04.05.01 «®dynnameHTaNbHas U MPUKIATHAS XUMUS

HaHpaBAcHHOCTU-(Hpodumo)-DyuaaMeHTaNbHAS U TpUKIaaHas xumus ®LBOY BO «Uenl ' Vy»

crp. 1

MoH/1 O1LIEHOYHBIX CPEACTB /ISl MIPOMEKYTOYHOI aTTecTaluu
10 AMCHHUILIHHE (MOIYJII0)

Xpomarorpadus

Hamnpagnenue noaroToBku (CHEIUaIbHOCTD)
04.05.01 ®ynnameHTanbHas U NPUKIIATHAS] XUMUS

HampasnenHocTts (mpoduiib)

CDyHI[aMeHTaJ'IBHaﬂ U IIPUKIIaHAA XUMHUA

[IpucBanBaemast KBanupuKarus
Xumuk. [Ipenogasarens xumun

dopma oOyueHus
Ounas

T'on(s1) HaGopa 2026

Yeassouack 2026 T
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04.05.01 dyngameHTAaIbHAA M IPUKJIAAHAS XUMHUS_HaMpPaBJeHHe NOAT0TOBKH DyH1aMeHTAIbHASA U
npukJjaaHas xumus_Xpomarorpapus_2026r.H. ouHas ¢popma 00ydeHuUst

@oHJ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM XUMHUYECKOTO (PaKyIIbTETa

ITporokon 3aceqanust Ne 6 ot 26.02.2026

[Ipencenarens YdeHoro coBera

XUMHYECKOTO (haKyapTeTa COITIaCOBaHO B. A. Bypmuctpos
3acenanueM kadeapbl XUMUYECKOH TEXHOJIOTHH H BHIYMCIUTETbHON XUMUM

ITporokon 3acenanust Ne 6 ot 24.02.2026

3aBenyromui kapenpoi COTJIACOBaHO O. U. KpomadeBa

ABTOD (COCTaBUTEIIH) O. U. Kpomadepa

CTpykrypa ¢oHI0B OLIEHOYHBIX CPEICTB COOTBETCTBYET npukasy pekropa ®I'bOY BO «Heal ¥V» ot
27 centadps 2022 Ne573-1



MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOES

@y YUpEKACHUE BBICLIETO o6pasoBaH1/m

«HensOunckuit rocynapersenHbli yausepcute (PI'BOY BO «Henl V)

@DoH/1 OLIEHOUHBIX CPEACTB YIS IPOMEXYTOUHOI! aTTeCTaluH 110 AUCLUILINHE (MOIYIIIO) cTp. 2
«Xpomarorpadus»

TI0 HaIpaBJICHUIO MOATOTOBKY (crienmanbHocTH) 04.05.01 «PyHIaMeHTanbHas M IPUKIagHAS XUMUSD)
HarpaBieHHoCTH (npodmino) dyHaamenTanbHas U npukiagHas xumus ®IB0Y BO «Uenl 'Yy

Conepxanne
1. [Taciopt poHa OLIECHOYHBIX CPEJCTB
2. [lepeueHs popMUPYEMBIX KOMIIETEHIIUH
2.1. KomnereHimu, 3aKkperi€HHbIE 3a JUCHUILUTUHON
3. CoxeprkaHue OLIEHOYHBIX CPEJICTB M0 JUCLMILINHE
3.1. Buabl OIEHOYHBIX CPENCTB
3.2. ConeprxaHue OLEHOYHBIX CPE/ICTB
4. TlopsinoK IpOBEAEHUS U KPUTEPUH OLIEHUBAHMS IPOMEKYTOYHOM arTeCTallu
4.1. Ilopsmok NpoBEAECHUSI TPOMEKYTOUYHOM ATTECTALIUN
4.2. Kpurepuu OLIEHUBAaHMS POMEKYTOUYHOM aTTeCTal[My 10 BUJIaM OLEHOYHBIX
CPENCTB
4.3. Pe3ynbTaThl IPOMEKYTOUHOM arTeCTallui U YPOBHU C(OOPMUPOBAHHOCTH

© ®I'bOY BO «Uenl V»




DU

MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOES

yUpEKAESHNE BBICIIETO 00pPa30BaHUs

«HensOunckuit rocynapersenHbli yausepcute (PI'BOY BO «Henl V)

«Xpomarorpadus»

DoH/T OIIEHOYHBIX Cpe€ACTB AJis HpOMe)KyTO‘{HOﬁ arTecralvu 1o AUCHUILINHE (MOHyJ'IIO)

TI0 HaIpaBJICHUIO MOATOTOBKY (crienmanbHocTH) 04.05.01 «PyHIaMeHTanbHas M IPUKIagHAS XUMUSD)
HarpaBieHHoCTH (npodmino) dyHaamenTanbHas U npukiagHas xumus ®IB0Y BO «Uenl 'Yy

crp. 3

1. ITACIIOPT ®OHJA OHEHOYHBIX CPE/ICTB

Hamnpasnenue noarotoBku: 04.05.01 «@ynoamenmanvHas u npukiaoHas Xumus»
HamnpasneHHocts (mpoduiib) PyrHoamenmanvHas u NPUKIAOHAS XUMUS
Hucuunnuna: Xpomamoepagus
CemecTp usyuenus: 9

@OopMBI ITPOMEKYTOUHOU ATTECTALMU: 3aUEm.
Cucrema OLICHUBAHUS: OYEHUBAHUE pPe3YIbMamos OCYWeCmEIAemcs 6 pamKax
cucmemsl «3auem—Hezauemy» u 5-0an1bHOU cUCmeMbl COOMBEMCMBEHHO.

2. IEPEYEHb ®OPMUPYEMBbBIX KOMIIETEHIIUI

2.1. KomnereHuum, 3aKpenji¢HHbIe 32 U CHUIIIMHON

N3yuenue

JAUCHUITIINHBI

«Xpomarorpadusi»

dbopMHUpOBaHUE CIETYIONINX KOMIIETSHITHI:

HaIIpaBJICHO Ha

Kongl
T — Conepxxanue komnereH- | Muaukaropsl noctu- | IlepeueHsb miaHUpyeMbIX pe-
. uuit cornaco ®I'OC KEHUS] KOMIIETEHIIUU | 3yJIbTaTOB O0y4YEHUS MO AMC-
cornacio PrOC (OITOIT BO) coraacHo OIIOII UTLTUHE
(OIIOII BO) B
1 2 3 4
YK-1 Crniocoben ocymectBisaTh | YK-1.2. Ucnionesyer | 3HaeT anropuTMbl

KPUTHYECKUH aHAIN3
POOJIEMHBIX CUTYalUi
Ha OCHOBE CHCTEMHOTO
M0J1X0/1a, BbIpabaThIBaTh
CTpaTEruIo AEUCTBUI

© ®I'bOY BO «Uenl V»

KPUTHYECKHI aHaTu3,
CHUCTEMATHU3ALINIO U
00001IeHne
uHpopmaruu s
penieHus npoOieMHoON
CUTYallUH

NPOBEACHUS KPUTHIECKOTO
aHaJM3a, CHCTEeMaTU3aluu 1
000011eHust HHpOpMAIIH IS
PELICHUS MOCTABICHHBIX
3ajad;

Ymeer ucnonb30Barh
KPUTUYECKHUIT aHAIH3,
CHCTEMAaTH3aIUIO0 U
00o01enne nHdopmManuu A
PELICHUS MOCTABJICHHBIX 3a/1a4
B 00J1aCTH (hU3HKO-
XHUMHYECKUX METOJIOB
pa3aeneHus 1 aHan3a
OpPraHUYECKHUX U
HEOPraHUYeCKUX BEIECTB;
Baaneer HaBbIkaMu
KPUTUYECKOTO aHAaJIH3a,
CHCTeMaTH3alluH U
000011eHust HHpOpMAIIH IS
PELICHUS MOCTABICHHBIX 3a/1a4
B 00J1aCTH METOI0B
pasnerneHus U aHaIn3a
BEIECTB.




DU

MHHOBPHAYKH POCCUN

DenepanbHOE FOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOES

yUpEKAESHNE BBICIIETO 00pPa30BaHUs

«HensOunckuit rocynapersenHbli yausepcute (PI'BOY BO «Henl V)

DoH/T OIIEHOYHBIX Cpe€ACTB AJis HpOMe)KyTO‘{HOﬁ arTecralvu 1o AUCHUILINHE (MOHyJ'IIO)

«Xpomarorpadus»

TI0 HaIpaBJICHUIO MOATOTOBKY (crienmanbHocTH) 04.05.01 «PyHIaMeHTanbHas M IPUKIagHAS XUMUSD)
HarpaBieHHoCTH (npodmino) dyHaamenTanbHas U npukiagHas xumus ®IB0Y BO «Uenl 'Yy

cTp. 4

ITK-1 Cnoco6en uranupoBats | [1K-1.2. Beibupaer
paboTy u BEIOUpPATH IKCIIEPUMEHTAIbHBIC
aJICKBaTHBIC METOIbI U pacueTHO-
peIIeHUs HayIHO- TEOPETUICCKUE
UCCIICIOBATEIILCKUX 3a]1a4| METOJIbI PEIICHHS
B BBIOpaHHOM 00nacTu MOCTABJICHHOM 3a/1a4H,
XUMHHU, XUMHUECKON UCXOJS U3
TEXHOJIOTHH WITH UMEIOTITUXCS

CMEKHBIX C XUMHEH HayK | MaTCpHUaAJIbHbBIX U

BPEMEHHBIX PECYPCOB.

3HaeT NPUHLIUIIBI pa3/ICICHNUs,
JieXxalIre B OCHOBE COBPEMEH-
HBIX XpoMaTorpaduyeckux
METO/IOB; TIPUHITUIIBI IEHCTBUS
JIETEKTOPOB, HCIOJIb3yEMbIX B
ra3oBOM M )KUIAKOCTHOU XPO-
Marorpadum;

YMeer uCnosb30BaTh Xapak-
TEPUCTUKH YACPKUBAHUS U
KPUTEPUU Pa3aCICHUS
BEIIECTB; MPUMEHSTh UX IS
KaueCTBEHHOU U KOJIMYECTBECH-
HOU MHTEpHIpeTany XpoMaTo-
rpamm;

Baapneer HaBbIKaMu 10O
00palIeHnIo ¢ MpudOpaMu 1
o0opynoBaHueM, HEOOXOAH-
MBIM JUTSI Pa3JIMYHBIX XpoMa-
Torpau4ecKiux METOJI0B U
Croco0O0B MOATOTOBKHU Be-
IIECTB U UX CMecel K IpoBe-
JICHUIO MCCIICIOBAHUS.

© ®I'bOY BO «Uenl V»




DU

MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOES

yUYpexICHHUE BHICLIETO 00pa3oBaHus
«HensOunckuit rocynapersenHbli yausepcute (PI'BOY BO «Henl V)

DoHJ OLIEHOYHBIX CPEJCTB VIS IPOMEKYTOUHOM aTTECTAINH 110 JUCIUILIHHE (MOIYIIIO) cTp. 5
«Xpomarorpadus»
TI0 HaIpaBJICHUIO MOATOTOBKY (crienmanbHocTH) 04.05.01 «PyHIaMeHTanbHas M IPUKIagHAS XUMUSD)
HarpaBieHHoCTH (npodmino) dyHaamenTanbHas U npukiagHas xumus ®IB0Y BO «Uenl 'Yy
3. COAEP KAHUE ONEHOYHBLIX CPEACTB 11O AUCIUIIJIMHE
3.1. Buabl OlIeHOYHBIX CPEICTB
K Howmep 3ananus HaumenoBanue
ox, IIepeuens KonTtponupyemsie
Cemectp OILIEHOYHOTO
HaNMEHOBa IUTaHUPYEMBIX TEMBbI/ pa3Jesbl
HUE pe3yabTaToB 00yYeHUS cpeactsa
KOMIIETEHIUH 0 JUCLUIUINHE
COIJIACHO
Oroc
YK-1 YK-1.2. 3naer mexa- [onsarue o 9 1-3,25 Bomnpocsr x
HU3MBI yJI€PKUBaHUS XpoMaTorpaduaecKoM 3a4eTy (3aJaHus
BELLECTB rporuecce. OTKPBITOT'O THIIA C
HETIOABIKHOH (a3oi, Knaccugukarms Pa3BEPHYTHIM
TIPUHIUITEI pa3feNicHns, | XpoMarorpaduaecKmx OTBETOM)
JIe)Kalue B OCHOBE CO- METOJI0B CemecTpoBoe
BPEMEHHBIX 3aganue 1
XpoMaTorpaduIeckux
METO/IOB,;
VK-1 VK-1.2. 3uaer ¢paxtopsl, | Teopus 9 4-5 Bompocst K
OTpEeNeNAIONe CeleK- xpomarorpadum. 3a4eTy (3amaHus
TUBHOCTh Pa3IMYHBIX PaBHOBecHas u OTKPBITOTO THIIA C
XpomarorpapuyecKkux HEpaBHOBECHAs pa3BepHYTHIM
CHUCTEM U pa3MbIBaHUE xpomarorpadus OTBETOM)
30H pPa3AesieMbIX KOM- CemecTpoBoe
MOHEHTOB, HA OCHOBE 3amanue 1
4yero BbIpabaThIBaeT
CTpaTeruio JeiCTBUM,
OIIGHUBAET MPaKTHIEe-
CKHeE IOCJIEJICTBUS pea-
JIU3alUU JeHCTBUH 110
pa3penIeHuo mpooIeM-
HOH cuTyaruu
TIK-1 TIK-1.2. YMeer ucmoib- OIIOIUOHHEIE 9 6,7,24,26 Bormpocst K
30BaTh XapaKTEPUCTUKH, 3auery (3amaHus
XapaKTEPUCTUKHU KpUTEPUH OTKPBITOT'O THIA C
YAEP)KUBAHUS U AP )KUBAHUSL. pa3BepHYTHIM
KPUTEPHH Pa3JeIeHus] WnuTepnperanus OTBETOM)
BEIIIECTB; XpOMaToTrpaMM CemecTpoBoe
BrnaneeTr HaBBIKaMH 1O 3amanue 1
oOparieHuo ¢ npudopamu
u 000pyoBaHuEM, HEOO-
XOJUMBIM ISl Pa3IuuHbIX
XpoMmarorpapuuecKux
METOJI0B ¥ CIOCOOO0B 101~
TOTOBKH BEHIECTB U UX
cMecel K IPOBEICHUIO
HCCIIeI0OBaHMUS;
VK-1 VYK-1.2. 3naet npuHuns | ['a30-KuaKoCcTHAS 9 8,9,11 Bomnpocsr K

paszeneHus, JIexKaIre B
OCHOBE COBPEMEHHBIX
xpomaTorpaduuecknx
METOJIOB, ¥l MPUHITUIIBI

xpomarorpadus (I7KX)

3adery (3amaHus
OTKPBITOI'O THUIIA C
pa3BEpPHYTHIM
OTBETOM)

© ®I'bOY BO «Uenl V»




DU

MHHOBPHAYKH POCCUN

DenepanpHOE rocynapcTBeHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUYpexICHHUE BHICLIETO 00pa3oBaHus
«HensOunckuit rocynapersenHbli yausepcute (PI'BOY BO «Henl V)

DoHJ OLIEHOYHBIX CPEJCTB VIS IPOMEKYTOUHOM aTTECTAINH 110 JUCIUILIHHE (MOIYIIIO) cTp. 6
«Xpomarorpadus»
TI0 HaIpaBJICHUIO MOATOTOBKY (crienmanbHocTH) 04.05.01 «PyHIaMeHTanbHas M IPUKIagHAS XUMUSD)
HarpaBieHHoCTH (npodmino) dyHaamenTanbHas U npukiagHas xumus ®IB0Y BO «Uenl 'Yy
JEeTeKTUPOBaHUA B XPO- CemecTpoBoe
Marorpapum; 3agaHue 2
YMeer Ucnonb30Barh
XapaKTepUCTUKU
YIEpKUBaHUS U
KPUTEPUHU Pa3AETIEHUS
BELLECTB; NIPUMEHATh UX
JUIS Ka4Y€CTBEH-HOU U
KOJIMYECTBEHHOM
HHTEpIpeTaluu Xpoma-
TOTPaMM;
Kputuuecku ananusupy
eT mpoOIeMHYIO CUTYa-
LU0 C LIENBIO BHIPAOOTKH
CTpaTeruu AeucTBUi,
OLICHUBAET MPAKTUIECKUE
MOCJICACTBUS peanu3alun
JEHCTBUI 10 pa3perieHnIo
POoOICMHOM CUTYaIH
[K-1 [IK-1.2. Beibupaet BuusiHue Ttemmneparypsl 10 Bompocst K
SKCIEPUMEHTAJIbHBIE U Ha 3aduery (3amaHus
pacyeTHo- XpoMatorpadudecKuit OTKPBITOT'O THIA C
TEOPETUYECKUE METOABL | IIpoLEece pa3BepHYTHIM
peIIeHHs TOCTaBICHHOM OTBETOM)
3a/1a4u, UCXOAsl U3 CemecTpoBoe
HAMEIOIIUXCS MaTepHallb 3amanue 2
HBIX U BPEeMEHHBIX
pecypcoB
TK-1 ITIK-1.2. Ymeer JKunkoctHo- 11,12, 16 Bomnpocst K
UCIIOIb30BaTh OCHOBHBIE JKHJIKOCTHAs 3auery (3amaHus
THIIBI COPOEHTOB xpomarorpadus OTKPBITOT'O THIA C
TNOABIKHBIX (a3 1 (OKXKX) pa3BepHYTHIM
MIPUHLUIIEI UX BBIOOpA ISt OTBETOM)
ONTHMHU3ALUH Pa3CICHUs OTuer 1o
3aJaHHBIX cMecei naGoparopHoit
BEILECTB; pabote
Brnaneer HaBBIKaMu 00- Bompockr
pateHus ¢ npudbopamu u KOJUIOKBHYMA
00opyroBaHuEM, HEOO-
XOIMMBIM JIS pa3iInd-
HBIX XpoMmarorpaduue-
CKHMX METOJIOB U CIIOCO-
0OB IIOATOTOBKH Be-
LIECTB U UX cMecel K
MIPOBEJIEHUIO UCCIIEJ0-
BaHUS;
VK-1 VK-1.2. 3naer mexa- AncopOirionHas 13-18, 22 Bonpocst K
[K-1 HU3MBbI xpomarorpadus. 3adqery (3amaHus
yAepKUBaHUS BEIIECTB OcanuTensHas OTKPBITOTO THIIA C
HETMOJBMXHOU (a3oH, xXpomarorpadus pa3BepHYTHIM
MIPUHITUITBI pa3eieHHs, OTBETOM)
JIeXKallue B OCHOBE CO- Otuer 1o
BpEMEHHBIX n1abopaTopHOi
XpomarorpapuiecKkux pabote
METO/IOB; Bonpocst

© ®I'bOY BO «Uenl V»




MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOES

@y YUpEKACHUE BBICLIETO OGpaSOBaHI/IH

«HensOunckuit rocynapersenHbli yausepcute (PI'BOY BO «Henl V)

Donp OLCHOYHBIX CPEACTB IJId HpOMe)KyTO‘{HOﬁ arTecralvu 1o AUCHUILINHE (MOHyJ'IIO)

«Xpomarorpadus»

TI0 HaIpaBJICHUIO MOATOTOBKY (crienmanbHocTH) 04.05.01 «PyHIaMeHTanbHas M IPUKIagHAS XUMUSD)
HarpaBieHHoCTH (npodmino) dyHaamenTanbHas U npukiagHas xumus ®IB0Y BO «Uenl 'Yy

crp. 7

Kpurnuecku ananuzupy-
€T IpOoOJIEMHYIO CUTya-
LIUIO C LIEJIBIO BBIPAbOT-
KU CTpaTeruu ACHCTBUH,
OILICHUBACT MpPaKTHIE-
CKH€ MOCIIEICTBHA pea-
JIU3aIUU JeHCTBUH 110
pa3penIeHnto mpooIeM-
HOH cuTyanuu;

IIK-1.2. Beibupaet 3kc-
TIepUMEHTAJIbHBIE U pac-
YETHO-TEOPETHYECKHE
METOABI pCIICHUA 110~
CTaBJICHHOM 3a7a4u, MC-
X0 U3 UMCHOIIUXC
MaTepHalbHbBIX U Bpe-
MEHHBIX PECYPCOB.

KOJIJIOKBUYMaA

VK-1

VK-1.2. BemonaseT
MTOUCK WHPOPMALINH,
OTpeneNsieT KPUTSPUN
CHCTEMHOTO aHAJIN3a
IPOOIEMHO CUTYaIHH;
Kputnyecku ananusupy-
eT mpoOIeMHYIO CUTYa-
LIUIO C LIENBIO BBIPAbOT-
KM CTpaTeruu JeHUCTBUN,
OIICHUBAET MpaKTUie-
CKHeE TIOCJIEZICTBUS pea-
JIM3alUU JeHCTBUH 110
pa3penIeHuto mpooIeM-
HOM CHUTYyaIUH.

HonooOmeHHas
xpomarorpadus

20

Bompocst K
3aueTy (3amaHuA
OTKpBITOTO THIIA C
Pa3BEepHYTHIM
OTBETOM)

Otuer o
n1abopaTopHOi
pabote

Bompocst
KOJJIOKBUYMa

VK-1
MK-1

VK-1.2. Hcnons3yet
KPUTHYCCKHI aHAIU3,
CHCTEeMaTH3aLuIo 1
00061eHne nHPOpMa-
LMK ISl PELLIEHHUS TIPO-
OJIEMHOM CUTyaluu U
oCcTpoeHUs 0000IIeH-
HOU MOJIeNu;

ITIK-1.2. BeibupaeT skc-
TIepUMEHTAIbHBIE U Pac-
YETHO-TEOPETHYECKHE
METO/IbI PEIICHHUS T10-
CTaBJIEHHOH 3aJa4H, 1c-
XO/1s1 U3 UMEIOLIHXCS
MaTepHalIbHBIX U Bpe-
MEHHBIX PECYPCOB.

Xpomarorpaduyeckue
METOABL I OYUCTKU U
pasieneHuss MOJIUMEPOB
u OUOJIOTHYECKU
AKTUBHBIX BEIECTB

19, 20

Bormpocst K
3auery (3amaHusA
OTKpBITOTO THIIA C
pa3BepHYTHIM
OTBETOM)

YK-1
[K-1

VK-1.2. 3naer mexa-
HU3MBI yJIePKUBaHUS
BEILIECTB HEMOABHKHOM
(ha30i, IPUHIHITEL pa3-
JICJICHUS, JI)KAIINC B
OCHOBE COBPEMEHHBIX
XpoMaTorpauIecKux
METOJIOB;

Kanunnapusiid
anekTpodopes

23,27-30

Bormpocst K
3adery (3amaHus
OTKPBITOTO THIIA C
pa3BepHYTHIM
OTBETOM)

© ®I'bOY BO «Uenl V»




MHMNHOBPHAYKU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOES

@y yUYpexICHHUE BHICLIETO 00pa3oBaHus
«HensOunckuit rocynapersenHbli yausepcute (PI'BOY BO «Henl V)
DoHJ OLIEHOYHBIX CPEJCTB VIS IPOMEKYTOUHOM aTTECTAINH 110 JUCIUILIHHE (MOIYIIIO) cTp. 8
«Xpomarorpadus»

TI0 HaIpaBJICHUIO MOATOTOBKY (crienmanbHocTH) 04.05.01 «PyHIaMeHTanbHas M IPUKIagHAS XUMUSD)
HarpaBieHHoCTH (npodmino) dyHaamenTanbHas U npukiagHas xumus ®IB0Y BO «Uenl 'Yy

TIK-1.2. Bnageer HaBBI-
KaMH 0oOpaieHus ¢
npubopaMu 1 000pyI0-
BaHUEM, HEOOXOTUMBIM
JUTSL pa3IIMYHBIX XpOoMa-
TOTrpapUIECKIX METOIOB
M CIT0cO00B MTOATOTOBKH
BEIIECTB U UX CMECEH K
MIPOBEACHUIO MCCIEIO0-
BaHUsI.

TumnoBble 3amaHus, KPUTEPUHM W TOKA3aTeId OIICHWBAHHUS B paMKax TEKYIIETO
KOHTPOJISI TIPEACTABICHBI B pabodeil mporpamMme MUCHMIUIAHEL. —[loiHbIC
KOMILUTICKTBI OIICHOYHBIX CPEICTB W KOHTPOJBHO-W3MEPUTEIHHBIX MaTEPHAIIOB
XpaHsTcs Ha Kadenpe.

3.2. ConepskaHue OLIECHOYHBIX CPEACTB

3.2.1. Bompocsl k 3a4eTy (3a1aHHsl OTKPBITOI0 THIIA ¢ Pa3BEPHYTHIM OTBETOM)

1. Ilonsarue o xpomarorpaduueckom mpoiuecce. [lonBuxkHas, HeronBUKHAS (a3bl.
Knaccugukanus xpomarorpadpuueckux metonoB (YK-1)

IInan omseema: Knaccuguxayus xpomamozpaghuyeckux memooos no azpe2amuomy
COCMOSIHUIO, HA OCHOBE NPUPOObL DIEMEHMAPHO20 aKma, no Cnocobam OMmHOCUMENbHO20
nepemewjenus ¢has, no noiApHocmu as, annapamypHomy ogopmienuio, yeiu
Xpomamoepaghuueckoz2o npoyecca.

2. B uem npeuMyIecTBa 3MOEHTHON XpoMarorpaduu nepesn GpoHTaIbHONW U BBITECHUTEIBHOM?
(YK-1)
Inan omseema: Ilpunyunvt s110eHmMHOMU, PPOHMATLHOU U 8bIMECHUMETLHOU XPOMAMOZPAduuL.
IIpeumywecmea u nedocmamxku.

3. Cunsl ynepxxuBanus B xpomarorpaduu (YK-1)

IInan omeema: [Ipupooa cun yoeporcusanus, Kiaccugukayus copbamos u copoenmos.

4. IlpuunHbl pa3mMbIBaHUs XpoMaTorpaguueckux 30H. YpasHenue BOTT (YVK-1)

IInan omeema: Pasnosecnasn u nepaenogecnasn xpomamozpagpus. Tpu nooxooa Kk onucanuro
xpomamoepaghuueckux npoyeccos. Konyenyus «zanasovieanusy. Ypaeuenue 01s Doggp..

5. N3o6pa3ute rpaduk 3aBUCUMOCTH H OT CKOPOCTH MOTOKA B Ta30BOM U YKHIKOCTHOMN
xpomarorpaduu (YK-1)

IInan omeema: Ypasuenue Ban-/leemmepa. Ilonamue o BOTT.

6. Kaxue mapaMeTpbl MOXHO UCIIONB30BaTh IS UACHTH(PUKAIIH kKoMmoHeHTOB cMecu? (ITK-1)
IInan omeema: Bpems u 00vem yoepacusanus. Koaghguyuenmor noosuscrnocmu.

7. BO3MOXHOCTH M OTPaHUYEHUS PA3TUUHBIX KOJTMYECTBEHHBIX METOIOB XPOMAaTOrpapuuecKkoro
anaiuza (I1K-1)

IInan omeema: Memoowvi Hopmuposanus niowjadel, 6HeUHe20 U GHYMPEHHE20 CMAHOApMA.

8. KaxoBa posib OCHOBHBIX y3JI0B B ra30BOM U >KHJIKOCTHOM Xpomarorpadax? Uro y Hux
o0111ero 1 KakoBbl MpuHIMIUanbHble paznuuns? (ITK-1)

IInan omeema: Ocho6Hble ONOKU 6 2A3080M U HCUOKOCIHOM Xpomamozpaga.

9. Herekrtopsl B razoBoii xpomarorpaduu (ITK-1)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IInan omeema: J[{emexmopul no menionpoooOHOCmuU, NO NIOMHOCMU, UOHU3AYUOHHDLE.
Yuueepcanvuvie u cenexkmusnvie demexmopeoi.

Bnusiaue Temneparypsl Ha xpoMarorpaduueckuii npouecc. [Iporpammuposanue
temneparypsl (I1K-1)
IInan omeema: Xpomamoepaghus 6 uzomepmuueckux yciogusax. Xpomamepmozpagus
(cmayuonapnas u necmayuonapuas). Temnepamypa yoepowcusanus. Ilpoepammuposanue
memnepamypul (cmynenuamoe, 1uHeuHoe, HelUHeluHoe) U e20 polb 8 Pa30eleHUU CMeCel.
HenonswxHsie ¢asbl B pacnpeaenuteabHoit xpomarorpadpuu (IIK-1)

IInan omeema: Knaccugukayus gaz no nonaprnocmu. Xumuuecku npusumole ghasol.
Bymaxnas xpomarorpadus, IpuIrHbI pa3MbIBaHust 30H KoMrioHeHToB (I1K-1)

IInan omseema: Buuanue npupoovl KOMNOHEHMO8 HA XAPAKMePUCMUKY yOepICUBAHUSL.
Buibop oymaeu, noosusicnoil ghazvl. Memoouxa pabomwl, nposigienue u uHmepnpemayus
xpomamoepamm. Obaacmu npumeneHus.

HenoxsmwxHbie ¢asbl B ancopobunonnoit xpomarorpaduu (YK-1, ITK-1)

IInan omeema: Knaccughuxkayus copoamos u copbenmos no npupooe u 2eomempuieckum
napamvempam.

CpaBHuTE poJIb MOIBUKHOI (Da3bl B ra30Boi U xHUAKOCTHOM Xxpomarorpaduu (ITK-1)
IInan omeema: Tpebosanus Kk NOOBUNCHBIM (PA3AM 6 2430601 U HCUOKOCHHOU
Xpomamoepadghuu.

XKunkoctHas agcopOunoHHast xpomarorpadus. JmoorponHsiit psg (IIK-1)

Ilnan omseema: Boibop adcopbenma u noo8udiCHol ¢hazvl 8 HOPMAIbLHO-A30601 U
obpauenno-Gazosol xpomamozpapuu. dnoupyrouias choCoOOHOCMb PACmMEOPUMENEl.
Dnroomponnwiii pso.

JlerekTopsl B skuaKocTHON Xxpomarorpadpuu (ITK-1)

IInan omeema: J{emexmopul onmuyeckue u 21eKmpoxumuieckue.

UYro Takoe rpaaueHTHoe anmoupoBanue? B uem ero npeumymecta? (I1K-1)

IInan omeema: Cnocobvl nosviulenus ceneKmueHOCmu 8 ¥CUOKOCMHOU XPoMamozpapuu.
TonkocnoiiHas xpomarorpadus, IpUUUHbI pa3MbIBaHus 30H KomnoHeHToB (I1K-1)

IInan omeema: Ocnogvl memooa. Bapuanmer memooa TCX. Copbenmul. Bvibop
pacmeopumens. Ilpossenenue xpomamozpamm. Kavecmeennwiti u konuuecmseHuvili anaius
TCX- xpomamoepamm. Couemanue TCX ¢ Opyaumu memooamu.

I'enp-npoHuKatoias xpomarorpagus, ee cenektuBHocTh (YK-1, TIK-1)

IInan omeema: Cywnocmo memooa. Knaccugpuxayus zeneii. Pacmeopumenu,
npueomosieHue KoioHok. Pazwvieanue nuxoe 6 I'TIX. Unmepnpemayus 0anusix u
obnacmu npumeHenus.

HNonooOMenHast xpomatorpadusi, ee cenekTuBHOCTh (YK-1)

IInan omeema: I[lonamue 06 uonumax (KAMUOHUMbL, AHUOHUMbL, AMPOUMDBL).
Koncmanma uonnozo oomena. Oomennasn emxkocmo. CenekmugHoCms 8 UOHOOOMEHHOU
Xpomamozpaguu.

Adodunnas xpomarorpadus, ee cenektuBHocTh (YK-1, I1K-1)
IInan omseema: Agpgpunnasn (buocneyughuueckas) xpomamoepagus kak memoo pazoeieHus
U oyucmKU OUONOUYEeCKU AKMUBHbLX ewjecms. Boibop nueanoa. Cenekmuenocmes
appunnoii xpomamoepaguu. Beibop Hocumens u cnocoowvl e2o MooupuKayuu.
OcanouHas xpomarorpadusi, IpUYUHBI pa3MbIBaHUS 30H komrnoHeHTOB (I1K-1)
IInan omeema: Cnocodul u ycnogus noayienus ocaokos. Qoiacmu npumeneHus.
Kamunnsipaas xpomarorpadusi, ee nmpenmytiectsa nepea 00sraHoi komornouroi (I1K-1)
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1Inan omseema: Ilpeumywecmea u HeOocCmamru No CPABHEHUIO C KOJOHOYHOU
Xpomamozpaghueil. H32omosnenue KoNOHOK, HaHeceHue HenoOB8UNCHOU Pa3bl.
Ocobennocmu 6600a npoodwvl U 0emeKmupoBaHUsL.

24. Kpurepuu paznenenus B xpomarorpagpuu (I1K-1)
IInan omseema: Cenekmugnocmo, (hakmop MowHOCMU KOJILOHKU, PA30eisouds
CnOCObHOCM®.

25. HazoBure nepcrnekTuBHbIE XpoMaTorpaduyeckue MeTobl. KakoBbl HampaBieHHs UX
pazButus? (YK-1)
IInan omseema: Ilepcnexmugnvie HenoOdsudiCHbvle (hasvl. AnnapamypHvle nepcnekmugnl 8
Xpomamozaghuu.

26. Ha3zoBuTe UCTOYHHUKHN CUCTEMAaTUYECKHUX MOTPELUIHOCTEN MPH XpOMaTorpapuieckmux
onpenenenusx (I1K-1)
1Inan omseema: Ycnosus xpomamoepaguueckozo pasoeneHusi, 0emeKmupo8aHus.

27. Uro Takoe amekrpodopernyeckas noasruxkHocTh? OT vero ona 3asucur? (I1K-1)
IInan omseema: 3axonomepnocmu nepenoca 3apsadiceHHvix uacmuy. Ypasuenue Cmokca.

28. IIpuurHBI MacconepeHoca B yCIOBUAX KaMMIUIIPHOTO 30HHOTO AnnekTpodopesa (ITK-1)
1Inan omseema: Inexmpoghopemuueckas nOOBUNCHOCIb. DNEKMPOOCMOMULECKUL HOOK.
Cmexumne.

29. Uro Takoe 3MeKTPOOCMOTUYECKUN MOTOK ¥ KAaKOBO €0 3HAYCHHE B KAITMJUIIPHOM
anekrpodopese? (I1IK-1)
Ilnan omseema: Onpedenenue. Ilpuuunvt nosgnenus 3011 u eco pono.

30. OcobeHHOCTH AETEKTHPOBAHUS B KanmUIsipHOM dMekTpodopese (ITK-1)
Inan omseema: Ilpsamoe u koceenrnoe demexmupoganue. Onmuyeckue u
NEKMPOXUMUYECKUE OeMeKMOpb.

4. NMMOPAAOK ITPOBEIEHUA U KPUTEPUU OLIEHUBAHUSA
MNPOMEXYTOYHOMN ATTECTAILIUU

4.1. Ilopsimoxk npoBexeHHUs MPOMEKYTOYHOM aTTeCTALUN

3ayeT BBICTABIAETCSA CTYAEHTY ITOCIE BBINTOJHEHUS 3aIIAHUPOBAHHBIX
7a00paTOpHBIX PpabOT, OPOPMIICHHS M CHAYUM OTYETOB IO BBIMOJHEHHBIM
paboTaM, OOBSICHEHUS! MOJYYEHHBIX PE3ylIbTaTOB U MOATOTOBKM OTBETOB Ha
BOIIPOCHI KOJUIOKBHUYMA; BBIIOJHEHUSI 2X CEMECTPOBBIX 3aJlaHUM, OJHO M3
KOTOPBIX BKJIFOYaeT B ce0st o0paboTKy  XpOMarorpaMMbl, TMOJTYyYEHHOM
meronqoMm [OKX, npyroe — pacumdpoBKy — Macc-CIeKTpa HEU3BECTHOTO
OPraHUYeCKOr0 COEAWHEHMS, U MOATOTOBKHM OTBETA HAa OAWH W3 BOMIPOCOB K
3a4ery.

HToroBsIif 3a4eT MPOBOAUTCS B MUCEMEHHOM (hopMe 10 OmieTaM, Kask bl
M3 KOTOPBIX COJACPXKUT 1 TeopeTHuuecKui Bonpoc. Ha mnoarorosky
MUChbMEHHOTO OTBeTa oTBoAUTCS He Oosiee 30 muH. Ilocie mpocMmoTpa oTBeTa
MIPEMNOIABATENIEM CIIEAYET YCTHBINA OIPOC.

JononHuTenbHOoe  OOOpydOBaHME W Marepualbl Ha 3adyeTe He
IIPEAYCMOTPEHBL.
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4.2.

KpuTtepun onieHnBaHus NPOMEKYTOUYHOI aTTeCTAlMU 110 BUIAM
OIIEHOYHBIX CPEJICTB

4.2.1. Kputepun ouleHUBaHMS /sl MOJY4YEHUS OLEHKHU «3a4TeHO»

Orenka

Hezaureno

3auTeHo

BeinonHeHne 1abopaTtopHbIX
paboT, caaya Mo HUM OTYETOB
Y OTBETOB Ha BOIIPOCHI

KOJIJIOKBHYMa

B otyere nomymieHsl

pEeaKLHii, CEIIaHbI

J1a00paTOpHOM paboTte

CYIIIECTBECHHBIC OIITUOKH,
OTCYTCTBYIOT YpaBHEHUS

HEO00OCHOBAHHBIE BBIBOJBI,
HJIM OTCYTCTBYET OTUCT 11O

[TonHbIi ¥ pa3BepHYTHIA OTYET C
MPaBUIILHO MPOU3BEICHHBIMU
pacueTramu, NpUBEIECHHBIMU
YPaBHEHUSIMH PEAKIUH,
000CHOBAaHHBIMU BBIBOIAMH,
JIaHbI MCUEPIBIBAIOIIUE OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI;

BoinonHenune 2x ceMecTpoBBIX

JomymieHsl OmoKy B

pauuii KOMIIOHEHTOB,
ONPEIEICHUHN IIPUPOJIBI

pacucTax XapakKTCPpHUuCTUK
YACPKUBAHUA U KOHLICHT-

ITonHbIi aHATU3 XPOMATOrPAMMBI
Y IIPaBUJIBHO BBIIIOJHEHHbIE
pacyeTsl, WIK NIPAaBUIIbHAS
UACHTU(UKALNS HEU3BECTHOTO
BELICCTBA 10 MACC-CIEKTPY C

3a/laHui HEMOJABMXKHOU (ha3bl WiIn YKa3aHUEM IIPOUCXOXKICHUS
HEU3BECTHBIX KOMIIOHEH- | IMOJIYY€HHBIX (DparMeHTOB
TOB, WJIM HETIPABUJIbHASA
WICHTH(UKAIIS BEIISCTBA
110 Macc-CHEKTPYy

[ToaroroBka OTBETA Ha | Pazpo3HeHHbie 1 Branenue noHATHITHBIM

BOIIPOC K 3a4€Ty

H3JI0)KCHHUEC MAaTCpHraJia,
HNCKaXXaromue CMBICII
OIIIMOKH B OIIpeACICHUN

TEOPETUUECKUX
TTOJIOKCHU; HEYMEHUE
MIPUMEHSTh 3HaHUS IS
00bsicHeHHUsI (PAKTOB.

OeccucTeMHble 3HaHUS 110
penMeTy; OecropsaouHoe

MOHATHH U (HOPMYITHPOBKE

anmapaTroM U Colep>KaHueM
y4eOHOTO MaTepuaa, JOTHIeCKU
000CHOBaHHOE IOCTPOEHUE
OTBECTA, IPUBJICYCHUC
dakTHYeCcKoro Marepuana; B
OTBETE JIOMYCKAIOTCS OITUOKU U
HETOYHOCTH, KOTOPbIE
UCIPABIISAIOTCS CTYIEHTOM IOCIIe
yKa3aHUs Ha HUX.

4.3. Pe3yabTarnl

MPOMEXKYTOYHOM

chopMHUPOBAHHOCTH KOMIIETEHIIHIA

aTrecranumu H

YPOBHH

YpoBHU chOPMUPOBAHHOCTH KOMIIETCHITUN OMPEACISAIOTCS CIICTYIOIINM

obOpazom:

1. Bricokuii ypoBeHb CPOPMUPOBAHHOCTH KOMITETCHIIMM COOTBETCTBYET OIICHKE

«3a4TeHO» U npcaIiojaaracT:
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dbopMupOBaHUE HABBIKOB BEIOOpA XpOMAaTOrpauyecKoro MeToa JJIs Kade-
CTBEHHOI'O M KOJIMYECTBEHHOTO aHaJM3a KOHKPETHOM pa3lesisieMOl CMECH,
HETOJIBIKHOM M TIOJBMKHOM (ha3;

dbopMupoBaHUE HABBHIKOB BIIAJCHUS TEXHUKOW XpoMarorpaduuecKkoro aHa-
J13a U CIIoco0aMu €ro ONTHMH3AIUH;

CIIOCOOHOCTh apTyMEHTHPOBATh COOCTBEHHYIO TOUYKY 3PCHHS, pPelIaTh CH-
TyallMOHHBIC 3aJla4¥, KPUTHYECKH OLICHUBATh MH(POPMAIIHIO O COCTOSHUHU
1 TIpobeMax XpoMaTorpauaeckoro aHaauza.

2. CpGIIHI/Iﬁ YPOBCHBL COOTBCTCTBYCT OLICHKC «3a4TeHO» U IpcaIrojaaract:

dbopMHUpOBaHNE HABBIKOB HCITOJIB30BAHMS PA3IMYHBIX Xpomarorpadude-
CKHUX METOJIOB,;

dbopMupoBaHUE HABBIKOB cOOpa, aHaiIM3a U 0OpaOOTKHU JTaHHBIX, HEOOXO-
JTUMBIX TSl peIIEHUS CUTYallMOHHBIX 3a/1a4.

3. bazoBnii YPOBCHL COOTBCTCTBYCT OLICHKC «3a4TeHO» U IpcaIrojaaracT:

dbopMupoBaHUE KOMITETEHIIMNA HA HAYaJIbHOM YPOBHE: BJIaJICHUE MOHSATHM-
HBIM anmnaparoM; YMEHHUE BBINIOJHATh OTJEIbHBIE ONEpPAIMU XpOoMarorpa-
(dbuuecKoro pasziefieHusi, MPOBEJICHNUS] KaU€CTBEHHOTO U KOJIMYECTBEHHOTO
aHaIn3a;
YIOBJIETBOPUTEIbHBIC HABBIKUA aHANIM3a U 00pabOTKH IKCTIEPUMEHTAIBHBIX
JTAHHBIX.

4. HenmocraTouHblii ypOBEHb (pa3pO3HEHHbIE O€CCUCTEMHbBIC 3HAHWS, HEYMEHUE

OOBSCHUTH TOJIO)KCHHE KOMIIOHEHTOB Ha XpPOMAaTOTrpaMME) COOTBETCTBYET

orneuke «He3auery.
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