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Pabouas mporpaMMa JUCIHHUIUIMHBI PAaCCMOTPEHA M OJO0OpEeHa Ha 3aceqaHuu Kadeapbl aHATUTUYECKOU
XHUMHH TIPOTOKOJI OT «29%» mas 2017 r. Ne 18 o
b7 /

3aBenyrouuii kadeapoit / / Maiictpenko B.H.

JIONOJTHEHUSI ¥ U3MEHEHHsI, BHECEHHBIE B Pa00UyI0 MPOrpaMMy TUCIHILINHBI (OOHOBJIECHBI IIEpeUeHb OC-
HOBHOH M JIONOJHUTENBHOM JIUTEpaTyphl U JIMLEH3MOHHOE IPOrpaMMHOE obecredyeHue, HeoOX0auMoe
JUIsL OCBOCHUS TUCLMIUIMHBI), IPUHATHI HA 3aceJaHuH Kadeapbl aHATUTHIECKOM XUMUH, TPOTOKoI Ne 18

oT «21» mas 2018 r. V//
3aBenyronui kadeapoit b / / Maiictpenko B.H.

JlonosTHeHNs 1 UI3MEHEHHMsI, BHECEHHBIC B Pa00YyI0 MPOrpaMMy IHUCIHMIUIMHBI (OOHOBJICHBI MIEPEYEHb OC-
HOBHOW W JIOTIOJIHUTENBHOW JIMTEPATYPhl U JIMIIEH3MOHHOE MPOTPaMMHOE OOecredeHue, HeoOX0IMMOoe
JUISL OCBOEHUS AMCIIUIUIMHBI), IPUHATHI HA 3aceaHuu Kadeapsl aHaTUTHICCKOW XUMUH, MPOTOKo Ne 24
ot «20» mas 2019 r.

3aBenyronuii kageapoi w7 / Maiictpenko B.H.
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1. Ilepedyensb M1aHNPyeMBbIX Pe3yJIbTATOB 00y4eHHUs MO AUCHUILINHE, COOTHECEHHBIX C IUIAHUPYe-
MBIMH pe3yJbTaTaMHi 0CBOCHHS 00pa30BaTeIbHOM POrPaMMBbI

VY4yebHas TUCHMIUIMHA CIOCOOCTBYET (POPMHUPOBAHUIO CIEIYIOIIUMX KOMIETEHUUH, pelycMOTPEH-
Heix ®I'OC BO no nampasnenuto nmoaroroku BO 04.03.01 — «Xumus» (kBamudukanus «bakanaBpy),

KOTOPBIMH JOJIKCH O6J'IaI[aTB BBIITYCKHUK!

Pesynbrarsl 00yueHus dopmupyemast KOMIIETeHIMS (C yKa- [pu-
3aHHEM KOJa) Meyda-
HUE
TeopeTHYecKux OCHOB 0a30BbIXx xumuue- | OIIK-1 crmocoOHOCTBIO HCTONIB30BATh
3HaHUs CKUX AMCLUIUINH NOJy4YEeHHBbIE 3HAHUA TEOPETUYECKUX
OCHOB (pyHIITaMEHTaJIbHBIX PA3/EJI0B
XMMUU TIpH PpeHIeHuH mnpodeccuo-
HaJIbHBIX 33Ja4
CTaHIAPTHBIX METOJOB MOJTY4EHUs], UICH- OIIK-2 BnaseHueM HaBBIKAMH IIPOBE-
Tu(UKALMY U UCCIIEIOBAHUS CBOICTB Be- JEHUA XMMHYECKOTrO0 3KCIEPUMEHTa,
LIECTB U MaTepPHajoB, MpaBuia 0OpabOTKM | OCHOBHBIMU CHHTETUYECKUMH U
1 o(hopMIICHHS PE3YNIbTAaTOB pabOThI, HOP- | AHAJTUTUYECKUMH METOJaMU TOJIyde-
Mmel Th HUSl ¥ MCCIIENOBAHUSI XUMUYECKUX Be-
LIECTB U PEAKLINIA
OCHOBHBIX METOJIOB CHHTe3a 1 aHanu3a xu- | [IK-1 cmocoOHOCTh BBIMONHATH CTaH-
MHYECKUX BEILECTB, NPUHINIIA PAaOOTHI JapTHBIE ONEpaLUH 0 IpeAIaraeMbIM
CTaHJIAPTHBIX JJAOOPATOPHBIX TTPHOOPOB. METOTUKaM
CTaHIAPTHBIX METOJJOB IPUMEHEHHSI CO- [IK-2 pnameHweM 0a30BBHIMH HaBBbIKa-
BPEMEHHOH anmnapaTypbl IpU NPOBEACHUN | MM HCIIOJIb30BaHUSI COBPEMEHHOH ar-
HAYYHBIX UCCIEJOBAaHUM, ICHTU(UKALMK | IapaTyphl Py NPOBEACHUHN HAYIHbIX
U UCCJIEAOBAHUS CBOMCTB BEILIECTB U MaTe- | UCCIEOOBaHUN
puaoB, nmpaBuiIa 00padoTku 1 odopmiie-
HUS pe3ynbTaToB paboTel, HOpMBI Th
pelaTh TUIOBBIE Y4eOHBIE 3a]]a9H 10 OC- OIIK-1 crmocoOHOCTBIO HUCIIOJIL30BATh
YMEHUS HOBHBIM (0230BBIM) AMCIUIIITHAM MOJy4YeHHBbIE 3HAHHUA TEOPETUYECKUX
OCHOB (pyHIITaMEHTAJIbHBIX PA3/EI0B
XUMHAM TpU  peuieHnu npodeccuo-
HaJILHBIX 3324
MPOBOJUTH POCTHIE XUMHUYECKHE OITBITHI OIIK-2 BnajieHueM HaBBIKAMH IPOBE-
0 MPEAJIaraeMbIM METOANKAM JIEHUS XHMUYECKOr0 3KCIEpUMEHTa,
OCHOBHBIMH CUHTETHYECKHMH H
AHATUTHYECKUMH METOJIaMH  TTOJTyYe-
HUSl ¥ MCCIIEOBAHUSI XUMUYECKUX Be-
LIECTB U pPeaKInil
BBITOJTHSITH OCHOBHBIC OTIEPAITUH BHIMOJI- IMK-1 cnocoOHOCTh BBHIMONHSITH CTaH-
HSIEMBIE TIPH CUHTE3€ M aHAJIM3e XUMUYe- JApTHBIE OTIepalliy IO TpearaeMbIM
CKUX COEAMHEHHUH METOANKAM
MPOBOJUTH XUMHUUECKUE IKCTIEPUMEHTHI C I1IK-2 pnanmeHrieM 0a30BBIMH HAaBBIKa-
HCTIOJNb30BaHUEM COBPEMEHHOM ammapary- | MU HMCIOJb30BaHUS COBPEMEHHOH arl-
pHI napaTypbl IIpU NPOBEICHUN HAYYHBIX
HCCIIEA0BAHUM
HaBBIKaMU paboThl ¢ yueOHol uTeparypoii | OTIK-1 crocoOHOCTBIO HCIONB30BAThH
Brnanenus [0 OCHOBHBIM XMMUYECKUM JUCHUIUINHAM | TIOJyYEHHbIE 3HAHUS TEOPETHUECKUX
(HaBBIKH/ OCHOB (D)yHJITAMEHTAIILHBIX Pa3/IeIIOB
OTIBIT JIes- XMMUU TIpU pelieHun mpodeccHo-
TEJILHO-CTH) HaJIBHBIX 3aJa4
0a30BbIMU HaBbIKaMu nposeneHus xumude- | OIIK-2 BnajgeHnem HaBBIKAMU NPOBE-
CKOTO JKCIIEpUMEHTa W OQOPMIICHHS €ro | JICHHS XHUMHUYECKOTO OSKCIIEPUMEHTa,
pe3yiIbTaTOB OCHOBHBIMH CUHTETHYECKHMH H
AHATUTHYECKUMH METOJIaMH  TI0JTyYe-




HUSI ¥ MCCIICIOBAaHUS XUMHYECKUX Be-
LIECTB U PEaAKIMl
HaBBIKAMH BBITIOIHCHHUs cTaHAapTHEIX | [IK-1 cocoOHOCTH BBIMOIHATH CTaH-
orepanuii o npeiaraéMbM METOUKaM JlapTHBIC OMepaluy Mo MpeaiaracMbiM
METOJIUKaM
0a30BBIMH HaBBIKAMHU UCIIOJIb30BAHMS CO- [IK-2 BmameHneM 0a30BBIMH HaBBIKA-
BPEMEHHOU amnmaparypbl OpU IPOBEACHUU MU HCHOJB30BaHUSI COBPEMEHHOU am-
Hay4HbIX HCCIICJOBaHUI napaTypsl IpU IPOBEACHUU HAYYHBIX
HCCIICI0BaHUI

2. lleqb 1 MecTO y4eOHOM TUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/bHONH MPOrpaMMbl
Kypc «Xpomarorpadus» otHocutcs k BapuatuBHor yactu b1.B.1.03. JlucuurmimHa yuraercs Ha
3 roxy oOyuenus B reuenue 5 cemectpa. DopMoif OTUETHOCTH SABISAETCS IK3AMEH.

[enstMmu OCBOCHHMSI TUCIMIDIMHEI (MOayIs) «Xpomarorpadus» SBISIOTCS GopMupoBaHue mpodec-
CHOHAJIbHOW KOMIIETEHTHOCTHU BBIITYCKHUKA, MTOJIy4€HUE 3HAHUMN 110 XpoMaTorpapuueckuM MeTo1aM aHa-
7M3a, TPUHIUIIAM, [TOJIOKEHHBIX B MX OCHOBY, pa3HOOOpa3ueM MPUHITUIIOB, 00YCIaBIMBAIOIINX MHOTO-
o0Opa3ue METOJIOB U HCIOJIb30BaHHE MH(POPMAINH, MOJIYYSCHHONH B pe3yjbTaTe U3MEPEHUsI CBOWMCTB IS
YCTAHOBJICHHSI KOJMYECTBEHHOTO COCTaBa CMECH, PA3IMUHBIX (DU3UKO-XUMHYECKHX CBOWCTB CHCTEMBEI,
BKJIFOYAsi 1 TEPMOJMHAMUYECKHE CBOWCTBA.

JIJiss OCBOGHUS JUCIMIUIMHBI HEOOXOIMMbI KOMITETECHITNH, C(OOPMHUPOBAHHBIC B paMKaX HU3YYCHUS
CHEAYIOLINX AUCIUIUINH:

- husukH

- uzmyeckoii xumuei

- KOJUIOUIHOW XUMHUU

- OPraHUYECKON XUMUH

- HEOPraHUYECKONU XUMHMI

- BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN

DTa B3aMMOCBS3b C JPYTUMH HAayKaMH, a TaKK€ OTPACIISIMU MPOMBIIUICHHOCTU SIBJISIETCS, TAKUM
00pa3oMm, OJTHOM U3 CYIIECTBEHHBIX 0COOEHHOCTEH Kypca «Xpomarorpadus». [Toatomy, 1ig ycrneurHoro
YCBOCHHSI MaTepUalia CTYJICHT JI0JKEH UMETh IIPOYHBIE 3HAHUS 110 YKA3aHHBIM JTUCIUILIMHAM.

[IporpaMmMa cocTtaBieHa TakuM 00pa3oM, YTOOBI CTYJAEHTHI MPU U3YYEHUH CTPOSHUS U CBOMCTB
COCIMHEHUH TIOJIYYHJIA IIEJIOCTHOE TPEACTaBICHHE O (PU3MUECKHX METoJax uccienoBanusi. OcCBOeHHE
OCHOB «DPU3NYECKUX METOJIOB UCCIIEIOBAHUI» HEOOXOIMMO MPU U3yYEHUH TAaKUX TUCIHUILINH, Kak «Op-
raHu4ecKas XuMus», «dusndeckas XumMus», «CTpoeHne BEIecTBa» u Jp.

3. Conep:xkanue padoueii mporpaMMbl (00beM AUCHMILVIMHBI, THNBI U BHAbI Y4eOHBIX 3aHSITHH,
y4eOHO-MeToan4YecKoe odecnedeHne CaMoCTOATEeIbHOI PadoThl 00y4aOIIMXCs)
Conepsxanue paboueit mporpammel npeactapieHo B [Ipunoxenun Ne 1



4.1. IlepeyeHp KOMIIETEHIMH ¢ YKa3aHUEM 3TanoB UX (popMupoBanus B npouecce oceoeHusi OOII u onucanne nokasaresieil 1 KpUTEpUeB

4. @oH OLIEHOYHBIX CPEACTB /IJIsl IPOBEeHUS MPOMEKYTOYHOM
aTTecTalu 00y4arommXxcs

OICHUBaAHUA KOMIIeTEeHIIMii Ha PA3IHYHBIX JTaIlax UX (l)OpMPIpOBaHI/lSI, OIIMCAaHHuE IIKAJI OICHUBAHUA

OIIK-1 crmoco0HOCTBIO HCII0JIB30BATH MOJyYeHHbIE 3HAHUS TEOPEeTHYeCKHX OCHOB QyHIaMEHTAJbHBIX pa3/ie/ioB
XHMHUM NIPU pelieHNH Npodeccrno-HaabHbIX 32124

YPpoBeHb OCBOCHUSA
KOMIIETEHIINH

Inanupyemblie pe3yJbTaThl
o0y4eHuUs1
(mokazaTeny JOCTHKEHHUS 3a-
JAHHOTO YPOBHSI OCBOCHUS
KOMITCTCHITHI)

KpuTepun oneHnBaHus pe3yJibTaTOB 00yYeHHSI

HEYIOBJIETBOPUTEIILHO

YIOBJIETBOPUTEIIBHO

XOpOIIO

OTJIMYHO

Ilepssrii aTam (ypo-
BEHb)

3HaTh: TEOPETUUECKUE OCHOBBI
0a30BbIX XUMUYECKUX JTUCLIH-
TIAH

3aTpyAHseTCs B OIpe-
JeneHnH 6a30BBIX MOHS-
TUH U GOPMYIUPOBKE
OCHOBHBIX 3aKOHOB XH-
MHU

Nwmeer npencrasie-
HHE O COJICPKAHUU
OTACJIBbHBIX XUMHUYEC-
CKUX JUCLUIUINH,
3HaeT TEPMUHOJIOTHIO,
OCHOBHBIE 3aKOHBI
XUMHH, HO IOITyCKaeT
HETOYHOCTH B op-
MYJIAPOBKax

HNwmeer npeacrasienue o
coJiep>kKaHUH OCHOBHBIX
yueOHBIX KYPCOB T10
XMMUH, 3HAET TEPMHUHO-
JIOTHIO, OCHOBHBIE 3aKO0-
HBI ¥ IOHUMAET CYII-
HOCTB OOLIMX 3aKOHO-
MEPHOCTEH, U3ydaeMbIX
B paMKax 0a30BbIX XH-
MHUYECKUX JUCIHIUINH

HNmMmeet geTkoe, 1IEIOCT-
HOE TPEJICTABICHUE O
COACPpIKaHUN OCHOBHBIX
XUMHYECKHUX KypCOB U
001X 3aKOHOMEPHO-
CTAX XUMHUYECKUX IIpO-
IIECCOB, N3yYaEMBIX B
pamMKax OCHOBHBIX XH-
MUYCCKUX TUCIUIIIINH

Bropoii atan (ypo-
BCHb )

YMeTh: BBIOMHATE cTaHgapT- | He ymeer YMeeT HHTepIIpeTH- YMeeT coCcTaBIATh CXe- | YMeeT MPOrHO3HpOBaTh
HBIE IelcTBUS (Ki1accupuka- pOBAaTh PE3yIbTATHI MBI NTPOLIECCOB C UC- pE3yIBTaThl HECIOKHBIX
LIMs BEIIECTB, COCTABJICHUE OTHOCHUTEJBHO TPO- MOJIb30BaHUEM 3HAHUN MoCIIe0BaTENbHOCTEN
CX€M IPOLECCOB, CUCTEMATH- CTBIX XUMHUYECKHX OCHOBHBIX XUMHUYECKHX | XHMHUYECKUX PEAKIMH C
3alusl JaHHBIX U T.IL.) C yde- MPOLIECCOB C MCNOJb- | AUCLMIUIMH, HO JIOIyC- | YYETOM OOLIMX 3aKOHO-
TOM OCHOBHBIX MTOHITHH U 30BaHHEM OOIIUX KaeT OTAeNIbHBIE HETOY- | MEPHOCTEN MPOIECCOB,
00IINX 3aKOHOMEPHOCTEH, NpEJICTABICHUH 1 3a- | HOCTH U POPMYJITHU- M3y4aeMbIX B paMKax
(dbopMynupyeMbIX B paMKax KOHOMEpHOCTEH, N3y- | POBKE YCIOBHI OCYIIEe- | OCHOBHBIX XUMHYECKHUX
0a30BBIX XUMHYECKUX TUCIIH- YJaeMBbIX B paMKax 0a- | CTBJICHHS TaKHX MPO- JUCITUTUTAH
TUTHH 30BBIX XUMHUYECKUX LIECCOB

JUCIUIIINH
YMeTh: pemars TUIOBbIE He ymeer VYMeer pemiaTh TUIO- | YMeeT pelarb KoMOu- | YMeeT pemaTs 3aJauu

yueOHbIe 3a][a4u 110 OCHOBHBIM
(6a30BbIM) XHUMHYECKUM JIHC-
UIUTMHAM

BBIE 3aJ1a4yy U3 0a3o0-
BBIX KYPCOB XUMUU

HUPOBAHHBIC 33/Ia49H U3
0a30BBIX KYPCOB XMMHHU

MOBBILIEHHON CII0HO-
cTH U3 0a30BBIX KypCOB
XUMHHU




Bnaneer nHaBbIkamu ca-
MOCTOSTEJIBHOI'O H3yde-
HUSI OTZEJIBHBIX pa3ze-
JI0B y4eOHOH TuTepary-

Brnaneer HaBbIKamMu Kpu-
THYECKOTO aHallnu3a
y4aeOHOU HHpOpMAITHH
10 OCHOBHEIM paszieliaM

Brnaneet HaBbIKaMu
BOCHPOU3BEICHHS
OCBOEHHOTO y4e0HOTO
Marepuaa o OCHOB-
HBIM XUMHYECKIM

Bnanets: naBeikamu pabotei ¢ | He Bnameet
y4eOHOU TUTepaTypoil 1mo oc-
HOBHBIM XHMHYECKHUM JIHCIH-

IJIHHaAM

Tperwii atan (ypo-
BCHb )

JUCLIUILINHAM

ro MaTepuaia

PBI IO OCHOBHBIM XHMH-
YEeCKUM JHUCIUTUTAHAM U
00CYyKICHUSI OCBOCHHO-

XUMHH, HOPMYITHPOBKH
BBIBOJIOB M y4acTHs B
JIUCKYCCHH TI0 YISOHBIM
BONpPOCaM

Kox u ¢popmysimpoBka KoMneTeHIIHA

OIIK-2 BJIAACHUCM HABbIKaMU IIPOBCACHHA XUMHNYCCKOI'O OKCIICPUMCHTA, OCHOBHBIMHW CUHTCTHYCCKUMU U aHAJIUTHYCCKUMU MCTOAAMU ITOJIYUCHUA U UCCIIC-

JOBaHUSA XUMHWYCCKUX BCILECCTB U peaKHI/Iﬁ

YpoBeHb 0CBOCHUS KOM-
neTeHIun

ILnanupyembie pe3yJibTa-
ThI 00y4eHHUSs
(TIoKa3arenau JOCTHIKCHHS
3aJaHHOT'O YPOBHS OCBOE-
HUSI KOMIIETEHITHH)

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHUsI

HEYIOBJIETBOPU-
TEJBHO

YJIOBIIETBOPUTEIHHO

XOpOLIO

OTJIMYHO

[TepBsiii 3Tan (ypoBeHB)

3HaTh: CTaHIApPTHBIE METO-
Il TIOJTy4EeHUs, UIEHTUDU-
Kallu¥ U UCCIIe0BAHUS
CBOMCTB BEIIECTB U MaTe-
puaos, nmpasuia 00paboT-
KU U 0OpPMIICHHS Pe3yib-
TaToB paboTHl, HOpMBI Th

3aTpyaHseTcs B
BEIOOpE MeTOIa
MOJTyYeHus,
UACHTU(DUKALIUN
Y MCCIIEIOBAHUS
CBOMCTB yKa3aH-
HOTO BEIIIECTBA,
He 3HaeT Tpebo-
BaHUH K 0(hopM-
JICHHIO Pe3yJibTa-
TOB YKCIIEPUMEH-
Ta 1 HopM Th

Nwmeert ob1ee npe-
CTaBIICHHE O METOJIaX
MOJTyYEeHUS, UICHTH-
(duKanyu 1 uccueno-
BaHUsI CBOMCTB OT-
JIeNTbHBIX KJIACCOB Be-
IIECTB, MMPaBHUIax
Oe3ormacHoOro obparie-
HUS ¢ HUIMH U CITOCO-
0ax npeCcTaBICHUS
pe3yJIbTaTOB JKCIIe-
pUMEHTa

3HaeT cTaHJapTHBIE Me-
TOJIBI TTOJTYYEHHS, HIICH-

TUUKAIMN U UCCIIENIO0-
BAaHMsI CBOMCTB pa3iiny-
HBIX TPYII BEILECTB U
MaTepHaoB; IPaBHiIa
Tb nipu padote ¢ HUMH,

OCHOBHBIE TPeOOBaHMS K
o opMIIEHHUIO pe3yibTa-

TOB 3KCIICPUMCEHTA, HO
J0IMYyCKacT OTACIbHBIC
HCTOYHOCTH

3HaeT cTaHIapTHBIC METO/IbI
MONYYCHUs, UACHTH(PHUKAINT
U UCCJIEIOBAHUs CBOMCTB
Pa3IMYHBIX TPYII BEIIECTB U
MaTepHasoB; MpaBHiia TeX-
HUKHU 0€30MacHOCTH NPH pa-
0oTe ¢ HUMH, OCHOBHBIC Tpe-
0oBaHUS K OPOPMIIEHUIO pe-
3yJIbTATOB SKCIIEPUMEHTA

Bropoii 3tamn (ypoBeHb)

YMeThb: IpOBOAUTH MPO-
CTBIE XUMHUYECKHE OTIBITHI
IO MpeAIaraéMbIM METOIH-
KaM

He ymeer

YMeeT npoBOIUTH OJI-
HO- ¥ IByXCTaJIMIHBII
CHHTE3 110 IpeaJiarae-
MOM METOJIMKE C BhI-
XOJ0M II€JIEBOTO IPO-
nykra menee 50% ot
3asIBIICHHOTO B METO-
JIMKE; aHalu3 MOJy-

YMeer mpoBOIUTE OJT-
HO- U IByXCTaIMIHBIN
CHHTE3 110 IIpeJiarae-
MOM METOJIMKE C BBIXO-

JIOM TICJIEBOT'O TTPOTYKTa

ooitee 50% ot 3asaBIEH-
HOT0; HJICHTH(HUKAIIIO
M UCCJIE0OBAHNE

YMeeT BBINOIHATH JEMOHCT-
paTHBHBIE OIBITHI 10 XUMUH;
OJIHO- U IBYXCTaJUITHBIN
CHHTE3 110 IpejiaraeMoi
METOJAUKE C BBIXOJIOM IieJIe-
BOI'0 IIPOJIYKTA COIIACHO
3asBJIECHHOMY B METOJIUKE;
MIPOBOJIUTH KOMIUIEKCHBIH
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YEHHOT'O BEIECTBA
OJIHUM U3 CTaHAAPT-
HBIX MeTo0B. [lomyc-
KaeT OT/JENIbHbIE
oImuOKH 1pHu oopm-
JICHUY TIPOTOKOJIA
JKCIIEPUMEHTA

CBOICTB MOJTy4EHHBIX
BEIIIECTB U MaTEPHAJIOB.
Ymeet ohopMIIATE pe-
3yJIBTAThI KCIIEPUMEHTA
C HEOOJIBIIIUM KOJIUYe-
CTBOM 3aMcYaHUH

aHaJIN3 U UCCIIEZIOBaHUE
CBONCTB ITOJIy4CHHBIX Be-
IIECTB U MaTEpUaIoB. YMeeT
0 OPMIIATH pe3yIbTaThl FKC-
NEPUMEHTA B COOTBETCTBUH C
3asBJICHHBIMHU TPEOOBAHUSIMHU

Tpetwuii aTan (ypoBeHb)

Brnanets 6a30BbIMH HaBbI-
KaMU MPOBEACHUS XUMHUYE-
CKOT'0 DKCIIEPUMEHTA U
oopmiIeHus ero pe3ynabTa-
TOB

He Bnaneer

Brnaneet 6a30BbIMU
HaBBIKAMH CHHTE3a,
AIeHTU(UKAITIHN |
W3YYCHUS CBOWCTB
HECIIOXKHEIX BEIIECTB

Brnaneer HaBbIKamMu
CHHTE3a, HIeHTU(HKA-
[IUH 1 U3YYCHUSI
CBOWCTB OTZENBHBIX
KJIaCCOB BEIIECTB (Ma-
TEPHUAJIOB), IPAaBUIHHO-
T'0 IPOTOKOIMPOBAHUS
OIIBITOB

Bnageer HaBbIKAMH CUHTE3A,
UACHTU()HUKAINY U H3YICHHS
CBOMCTB BENICCTB M MaTe-
pHUaoB, MPaBUIBLHOTO MPO-
TOKOIIMPOBAHUS OITBITOB

Kox n popmympoBka koMneTeHIIUN
ITK- 1 CriocoOHOCTBIO BHITIOIHATH CTAaHIAPTHBIC OTIEPAIIH TI0 TIPEIIaraeMbIM METOIMKAM

YpoBeHnb ocBoeHus

Ilnanupyemblie pe3yJibTaThl

Kpurtepuu oueHUBaHHUs pe3y/1bTATOB 00yYeHUsl

o0y4eHuUs1 HEYJIOBJIETBOPH-
KOMIIeTeHIIM U YJIOBIIETBOPUTEIHHO XOpOIIIO OTJIMYHO
TEJIBHO
[lepBsiii aTamn (ypoBeHb) | 3HaTh: OCHOBHBIE METO/IbI dparMeHTapHbIE Henonnsle npen- CdhopmupoBaHHbIE, HO CdopmupoBaHHBIE CHCTE-

CHHTC3a U aHaJIn3a XUMHUYC-
CKHX BCIICCTB, IPUHIUIIA

MNpEaACTaBJICHUA O
METOd4ax pa6OTBI B

CTaBJICHHA O OCHOB-
HBIX IIpUeMax U Me-

coJiep>Kalliye OTACIbHbIE
mpobesbl  IpeacTaBiie-

MAaTHYCCKHUEC 3HAHUA O MC-
TOJaX CMHTEC3a M aHaJIn3a

paboThI CTaHAPTHBIX J1a00- | JabopaTopuu TO/Iax pabOTHI B JIa- | HUS O METOJIaX CHHTE3a M | XUMHUYCCKUX BEIICCTB,
paTOPHEIX IPUOOPOB. Ooparopuu aHaJIM3a XUMHUYECKUX Be- | MPUHIUIA PaOOThI CTaH-
[IECTB, MPUHIUMA PA0OTHI | JAPTHBIX JIAOOPATOPHBIX
CTaHJIapPTHBIX JJabopaTop- | MPUOOPOB.
HBIX TPUOOPOB.
Bropoii atan (ypoBeHb) | YMETh: BBINOIHATH OCHOB- dparmeHTapHOe B nenom ycnemnoe, | B nenom yeneninoe yme- | YcnemiHoe v cucteMaruye-

HBIC OIICPAlUHN BLITIOJIHAC-
MBIC ITPU CUHTE3C U aHAJIN3C
XHUMHUYCCKHUX COCJII/IHeHI/Iﬁ

YMEHHE BBITIOHSITh
CTaHJApTHEIE OlTe-
paIuy 1o mpesyia-
raeMbIM METOIH-
Kam

HO HE CHCTeMaThye-
CKO€ YMEHHE BbI-
MOJIHATh CTaHAAPT-
HBIE OIEpaLUH 10
NpeJiyIaraeMbIM Me-
TOJMKaM

HUE BBINOJIHATB CTaH-
JIapTHBIE ONEPALIAN 10
NpeIaraéMbIM METOAU-
KaM, HO OTJICJIbHBIE OIle-
pauuy BbI3BIBAIO 3aTPY/-
HEHUS

CKOE yMEHHE BBIMOJHSATD
cTaHaapTHbIe 1abopartop-
HBIC OTIEPAITHH.

Tpernii sTan (ypoBeHb)

BJ'Ia,Z[eTLZ HaBbIKAMH BBIIIOJI-

PparmeHTapHOE

BJ'Ia}_IGHI/IC HaBbIKaMH

B nenom ycnemnoe, HO

VYcnemHoe u cucteMaTuye-
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HEHUS CTaHAAPTHBIX Omepa-
LU 10 TIpeJjiaraeMbIM Me-
TOUKAM

BIIQJICHUC HaBbIKA-
MH pabOTHI Ha
CTaHAAPTHOM 000-
pPYJOBaHUH

paboThI HA CTaH-
JIapTHOM 060pyIo-
BaHUH

coJieprKalliee OTACIbHbIC
poOeTsl BIIaicHUE Ha-
BBIKAMH BBITTOTHEHUS
CTaHJIaPTHBIX OIIEepaIui
0 TIpe/yIaracMbIM METO-
JIKaM

CKO€ BIIaJICHUE HABBIKAMU
BBITIOJTHEHUS CTAaHIAPTHBIX
ornepanui 1o npejjarae-
MBIM METOJIUKaM

Ko n popmymmpoBka KoMIeTeHIUA

I1K-2 Bnanenuem 6a30BbIMH HaBBIKAMH MCTIOJIH30BAHUSI COBPEMEHHOM anmaparypsl IpHU NPOBEACHUN HAYYHBIX UCCIIEIOBAaHUI

YpoBeHb ocBOCHHS
KOMIIeTeHIN U

ILianupyemble pe3yJibTa-
ThbI 00y4eHus!
(TIoKa3aTeTu TOCTHKCHHS
3aJaHHOT'O YPOBHS OCBOE-
HUSl KOMIIETEHITUIN)

KpuTepun oneHnBaHus pe3yibTaTOB 00YUEHHS

HEYIOBJIETBOPU-
TENBHO

YJIOBIIETBOPUTEIHLHO

XOpOLIO

OTJIMYHO

IepBoiii 3Tam (ypo-
BCHb )

3HaTh: CTaHIAPTHBIE METO-
Ibl IPUMEHEHHSI COBPEMEH-
HOH anmapatypbl IpH Mpo-
BCACHNU HAYYHBIX UCCJIC-
JOBaHUM, HICHTU(UKALTUN
U UCCIIEIOBAHUS CBOWCTB
BCIIECTB U MAaTCpUAJIOB,
npaBuiia 00pabOTKH 1
oopmMIiIeHus pe3yIbTaTOB
pab6oTsl, HopMBI Th

3aTpyaHseTcs B
BEIOOpE MeTOIa
MIPUMEHEHUS CO-
BPEMEHHOM amnmna-
paTypsl IpH Tpo-
BEJICHUH HAYYHBIX
HUCCIIEIOBaHUM,
UACHTU(DUKALIUN U
WCCIIEIOBAHUS
CBONCTB yKa3aHHO-
T'O BEIIEeCTBa, He
3HaeT TpeOoBaHUI
K 0()OPMIICHHUIO
pe3yabTaTOB JKC-
MEPUMEHTa ¥ HOPM
Tb, Ho nonmyckaet
OIMMOKHN

NmeeT obiee npen-
CTaBJICHHE O METOJax
MIPUMEHEHUS COBpe-
MEHHOH annaparypsl
TP N3YYICHUHU
CBOWCTB OTAEIbHBIX
KJIaCCOB BEIIIECTB,
npaBuiax Ge3ormac-
HOT'O 00palIeHus C
HHUMH U CrIocobax
MIPEICTABICHUS Pe-
3yJIBTAaTOB IKCIIEPH-
MEHTa

3HaeT cTaHJapTHBIE METO-
ITbI TIPUMEHEHUS COBpe-
MEHHOU amnmapaTypbl Ipu
IMPOBCACHNHN HAYUYHBIX HC-
CJIEOBAHUM U HCCIEI0BA-
HUS CBOWCTB Pa3INIHBIX
TPYIIII BEMIECTB U MaTe-
puanos; npaswia Th pu
paboTe ¢ HUMH, OCHOBHBIE
TpeOoBaHUs K 0hopMIie-
HUIO Pe3yJIbTaTOB JKCIIE-
pUMEHTA, HO JOITyCKaeT
OTJIebHBIE HETOYHOCTH

3HaeT cTaHJapTHBIE Me-
TOJIbI IPUMEHEHUS CO-
BPEMEHHOU anmnaparypbl
IIpH IPOBEAECHUHN HAy4-
HBIX UCCIICIOBAaHUH,
nAeHTH(pUKANY U HC-
CJIEJIOBaHUS CBOMCTB pa3-
JIMYHBIX T'PYIIT BEIIECTB U
MaTepuasoB; MpaBuiia
TEXHUKU 0€30MacHOCTH
npu paboTe ¢ HUMU, OC-
HOBHBIE TPeOOBaHUS K

0 OpPMIIEHUIO Pe3ybTa-
TOB DKCIIEPUMEHTA

Bropoii atan (ypo-
BEHb)

YMeTb: NPOBOINUTH XUMHU-
YECKHUE IKCIIEPUMEHTBI C
HCIIOJIb30BaHUEM COBpeE-
MEHHOH annaparypsl

YMeeT npoBOJAUTh
HEKOTOPbIE XUMHU-
YECKUE IKCIIepU-
MEHTEHI C HCTIONb-
30BaHUEM COBpE-
MEHHOH anmnapary-
pBI, HO JIOITyCKaeT

YMeeT npoBOAUTh
XUMUYECKUE IKCIIe-
PUMEHTHI C UCTIOJNb-
30BaHUEM COBpE-
MEHHOH anmnaparypsl,
HO

JIOTTYCKAaeT OTAEIb-

YMeeT npoBOIUTE XUMHU-
YEeCKHUE IKCIIEPUMEHTBI C
HCIIOJIb30BaHUEM COBpE-
MEHHOH annaparypsl,
OCYILECTBIISIET UAECHTUDU-
KallAIO U UCCIIEI0BAaHUE
CBOWCTB ITOJIYYECHHBIX Be-

‘YMeeT BBITIOIHATH Jie-
MOHCTPATUBHBIE ONBITHI
0 XMMHH C UCTHOIb30Ba-
HHEM COBPEMEHHOM arl-
aparypsl; IPOBOJAUTH
KOMIIJIEKCHBINA aHaJIN3 |
HCCIIEJOBAHNUE CBOCTB
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OLINOKHU

HBIE OIINOKH.

IIECTB U MaTEpPHUAJIOB.
YMmeeT ohopMIIATh pe3yib-
TaTHI SKCIIEPUMEHTA C He-
OOJBIIUM KOJIMYECTBOM
3aMEeYaHuN

MTOJTyYECHHBIX BEIIECTB U
MaTepuansoB. YMeeT

0 OPMIIATH PE3yNbTATHI
SKCIIEPUMEHTA B COOTBET-
CTBUH C 3asIBIIEHHBIMU
TpeOOBAHISIMHU

Tperwii atan (ypo-
BEHb)

Bnagets 6a3oBbIMU HaBBI-
KaMU UCTOJIB30BaHUSI CO-
BPEMEHHOH anmnapaTypbl
[IpY OPOBEICHUU HAYYHBIX
HCCIIEI0BAHUI

Brangeet HeKOTOPHI-
MU HaBBIKAMH HC-
MOJIE30BaHUS CO-
BPEMEHHOM arrapa-
TYpBI IIPU NIPOBEJIC-
HUU Hay9HBIX MC-
clIeJOBaHMI, HO JIO-
MyCKaeT OINOKU

Brnaneet 6a30BEIMH
HaBBIKAMM HCIIOJIb30-
BaHUsI COBPEMEHHOU
anmapaTtypsl MpH
MIPOBEICHUM HAYY-
HBIX UCCIIEA0BaHMI

Brnaneet 6a30BbIMU HaBbI-
KaMHM UCIOJIb30BaHMS CO-
BPEMEHHOH annapaTypbl
TIPH MTPOBEJICHUH HAYIHBIX
UCCeI0BaHuH, naeHTH u-
Kalliy ¥ U3yYCHHS CBOICTB
OTJIETBHBIX KJIACCOB Be-
niecTB (MaTepualioB), mpa-
BUJIBHOT'O IPOTOKOJIUPO-
BaHUS OIIBITOB

Brnazneet 6a30BbIMM Ha-
BBIKAMH MCIIOJIb30BaHMS
COBPEMEHHOM ammapary-
pHI TIpX TIPOBEICHUA Ha-
YYHBIX HCCIICIOBAaHUH,
naeHTA(GpuKanuy u u3y-
YEeHNS CBOMCTB BEIIECTB
1 MaTepHaJIOB, IIPaBUIIb-
HOTO TIPOTOKOJIMPOBAHUS
OIIBITOB

Kputepusmu orieHUBaHUS SBIISIOTCS 0aJTbl, KOTOPBIE BHICTABIIAIOTCS MPEMOAaBATENIEM 33 BUJIBI EATEIBHOCTH (OIICHOYHbBIE CPEACTBA) IO UTOTaM
M3y4deHUs1 MOAYJIEH (pa3iesioB JUCIUIUIMHEI), IEPEUNC-ICHHBIX B PEUTHUHT-TUIAHE TUCHUTUIMHBI (U1 DK3aMeHa: TeKYIIUM KOHTPOJIb — MakcuMyM 40 6auios;

pYOEXKHBIN KOHTPOIIb — MakcuMyM 30 0ayuioB, HOOMIPUTENbHBIE 0amibl — MakcumyMm 10).
[ITkasnb!r olleHUBaHUA:

HEeyI0BJIeTBOpUTENHHO — OT 0 10 44 Gansos
YAOBJIETBOPUTENHHO — OT 45 10 59 Gannos

xoporio — ot 60 10 79 6annos
otau4Ho — oT 80 10 110 OamtoB
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4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS WM HHbIE MaTePHUAJIbl, HeOOX0AUMbIE [IJIsl OLEHKH 3HAHUM,
YMeHM, HABBIKOB H ONBITA JIeITeJIbHOCTH, XapaAKTePU3YOIIUX 3Tanbl GOPMHUPOBAHUS KOMIIe-
TeHUM B Mpolecce 0CBOEHHUs 00pa3oBaTeJibHOM MporpaMmMbl. MeToan4yeckne MaTepHuaJbl, onpe-
JeJIAI0NIUe MPoLeAyPbl OlleHMBAHUS 3HAHUI, yMeHH i, HABBIKOB M ONbITA IeATEJIbHOCTH, XapaKTe-

pu3yomux 3Tanbl GopMUPOBAHUA KOMIIETEHIMI

Pesynbrarer 00ydeHus dopmupyemast KOMIETEHINS (C yKa- OIICHOYHbIE
3aHUEM KOJ1a) CpeJsicTBa
TeopeTHYecKuXx OCHOB 0a3oBbIX XxuMH- | OIIK-1 cmocoOHOCTEIO Hcmonb3oBaTh | MHIUBHIya h-
3HAHUA YECKUX JUCIHILIIH MOJTydeHHbIE 3HAHWUS TEOPETHYECKUX | HBIM, TPYyIIIO-
OCHOB (pyHITaMEHTAJILHBIX Pa3/IEIOB BOI1 onpoc co-
XMMUU TIpH penieHun mpogeccuo- | becemoBanue,
HAJBHBIX 33724 KOJUTOKBUYM
CTaHJapPTHBIX METOJIOB MTOTyYeHHUS, OIIK-2 BnajeHueM HaBBIKAMH TIpoBe- | MIHIUBUAyab-
UACHTH(PHUKALUK U UCCIIeOBAHUS JNEHHUs XHMHUYECKOro SKCIEPUMEHTA, | HBIH, [PYMIO-
CBOWCTB BELIECCTB M MATEPHAJIOB, MPa- | OCHOBHBIMU CHHTETUYECKUMH U BOI1 ompoc co-
BHJIa 00pabOTKH M 0OPMIICHUS pe- aHAJTUTHICCKUMH METOJaMH ToJIyde- | OecemoBaHue,
3yIbTaTOB paboThI, HOpMBI Th HUSl U WCCIIEIOBAHNUS XUMHUYECKHUX Be- | KOJUIOKBHYM
LIECTB U PEAKLIUIA
OCHOBHBIX METO/IOB CHHTe3a 1 aHanmm3a | [IK-1 crmocoOGHOCTh BBEIMONMHATH CTaH- | MHANBHIYa h-
XUMHYECKHX BEIECTB, IPUHIINIIA pa- | JapTHBIE ONEPAIUH I10 MPEaaraeMbIM | HBIHA, TPYIIIO-
OOTBI CTAaHAAPTHBIX Ja0OPATOPHBIX METOUKaM BOI1 onpoc co-
npudOpOB. OecemoBanue,
KOJUTOKBUYM
CTaHIAapPTHBIX METOJOB MPHUMEHEHUS [IK-2 Bnamenwem 0a30BBIMH HaBbIKa- | MIHIUBUAyah-
COBpPEMEHHOM anmnapaTypbl IpH IIPO- MM HCIIOJIB30BaHUA COBPEMEHHOW all- | HbIW, TPYIIO-
BEJICHUH HAYYHBIX HCCIICIOBAHUIA, napaTypbl IpH NPOBEJICHUM HAYYHBIX | BOM OIIPOC CO-
UACHTU()UKAINN U UCCIEIOBAHUS WCCIIeTOBaHUN OecenoBaHue,
CBOIICTB BELIECTB M MaTEPHAJIOB, Ipa- KOJIJIOKBUYM
BUJIa 00pabOTKU M 0(OPMIICHUS pe-
3yIbTaTOB paboThl, HOpMBI Th
pemats TuoBsie yuebnsle 3anaun mo | OIIK-1 crmocobHOCTRIO HCTONB30BaTh | MHANBHIYa h-
YMEHUS OCHOBHBIM (06a30BBIM) JUCIUTLITHHAM MOJyYeHHbIE 3HAHHMSA TEOPETUYECKUX | HBIH, IPYIIO-
OCHOB (PyHJTaMEHTAJILHBIX Pa3JIEIOB BOI1 ompoc co-
XUMHH TIpU pelreHnu mpodeccro- | 6ecenoBaHue,
HaJILHBIX 33124 KOJIJIOKBUYM
MIPOBOJIMTH POCTHIE XUMHUYECKHE OIIK-2 BnajieHueM HaBbIKaMH IpoBe- | MHIuBHIya b-
OTIBITHI TIO TIPEJTAraeMbIM METOIUKAM | JIEHUS XHMHYECKOTO O3KCIIEPUMEHTA, | HBIH, TPYIIO-
OCHOBHBIMH CUHTETUYECKUMH U BOI1 ompoc co-
AHAMTHYECKUMHU METOJIaMH ToJTy4e- | OeceoBaHue,
HUSI ¥ MCCIIEJIOBAaHUSI XUMHUYECKHX Be- | KOJUIOKBUYM
LIECTB U PEaAKIH
BBITIOJTHSTh OCHOBHBIE OTIEPAINH BhI- IIK-1 cnocoOHOCTh BHINMONHATH CTaH- | MIHIUBUAyab-
TIOJTHSIEMbIE TIPY CHHTE3€ U aHAJIN3e JApTHBIE OTIEPaIliK IO MpeAjiaraeMbIM | HBIH, FPYIIO-
XUMHYECKHUX COETMHEHUIN METOTUKaM BOI1 ompoc co-
OecenoBaHue,
KOJIJIOKBUYM
MPOBOJIMTH XUMHUUECKHe dKcriepuMeH- | [1K-2 BiagenneM 0a30BbIMU HaBbiKa- | MHIMBHIYaIb-
THI C HCIIOJIb30BAHMEM COBPEMEHHOM | MM HCIIOJNB30BAHUSI COBPEMEHHOHM am- | HbIH, TPYIO-
anmapaTypsl napaTypbl IpH NPOBEJICHUM HAYYHBIX | BOW OIIPOC CO-
HCCIIEIOBaHMIMA OecemoBaHue,
KOJIJIOKBUYM
HaBBIKaMH paboTel ¢ yueOHoi nutepa- | OIIK-1 crmocoOHocThIO HCmONB30BaTh | MHAMBHIYAIIb-
Brnane- TypoH TI0 OCHOBHBIM XWUMHYECKHM | MOJYYCHHbIE 3HAHUS TEOPETHUECKUX | HBIH, TPYIIO-
HUs (Ha- | TUCIUTUIMHAM OCHOB ()yHJITaMEHTAJIbHBIX Pa3/IciiOB BOI orpoc co-
BEIKH/ XMMUU TIpH pemlieHun mnpodeccuo- | becenoBanue,
OTIBIT HaJIBHBIX 3aJa4 KOJIJIOKBUYM
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JIeSATEIb-
HO-CTH)

0a30BBIMU HaBBIKAMH ITPOBEICHUS XH-
MHUYECKOTO 3KCIIEPUMEHTa U O(POpM-
JICHUS €TO PE3yJIbTATOB

OIIK-2 BnajieHWEeM HaBBIKAMH IPOBE-
JIEHWS XWMHYECKOT0 JKCIIEPUMEHTA,
OCHOBHBIMH CUHTETHUYECKUMU U

NunuBuyans-
HBI{, TPYIINO-
BOI oIpoc co-

AHAIUTUYCCKUMH METOJIaMHU TIoJyde- | OeceoBaHue,
HUS U WCCIIEIOBAHNUSA XUMHYECKHUX Be- | KOJUIOKBHYM
IIECTB M peaKkui

HaBbIKAaMHU BHIMONHEHUs cTaHaapT- | [IK-1 cnocoOHOCTh BBIMONHATH CTaH- | MIHIUBUAyab-

HBIX OMEepaluii mo mnpeajgaracMbiM Me-
TOOUKAM

JlapTHBIC OTepaluy MO MpeaiaracMbiM
METOIUKAM

HBIH, IPYIIIO-
BOI OIpoc co-
OecenoBaHue,
KOJUIOKBUYM

0a30BBIMH HABBIKAMH UCIIOJIB30BAHUS
COBPEMEHHOH ammapaTypbl Py Ipo-
BEJICHUHU HAYYHBIX UCCIICIOBAHUI

[IK-2 Biamenuem 0a30BLIMHU HAaBBIKa-
MH HCIIOJb30BaHUS COBPEMCHHOM all-
MapaTypsl P MPOBEICHUH HAYYHBIX
HCCIIeOBaHUM

NunuBuayansb-
HBIH, rpyImIo-
BOM OIpocC co-
OeceoBanue,

KOJIJIOKBUYM

Kpurepun onenku (B 6a/u1ax) ay uTOPHON U AoMalIHel padoThl

- 0 GayI0B BBICTABIIAETCS CTYJIEHTY, €CIIM CTYJCHT HE UMEeT MpeJICTaBlIeHHs 00 00Cy»k/1aeMOM BOIPOCE;
- 1 Gayut BBICTABIIICTCS CTYJICHTY, €CIIM CTYACHT UMeeT (hparMeHTapHbIe TpecTaBiIeHus 00 oOcyxaae-
MOM BOIIPOCE;

- 2 GaJyu1a BBICTABIISIETCS! CTY/ICHTY, €CIIM CTYJCHT UMEET HETOJIHBIE MPEICTaBIeHHs 00 00CyX/1aeMOM BO-
poce;

- 3 GayuTa BBICTABIISIETCSl CTY/ICHTY, €CIIH CTYJIEHT UMeeT C(hOPMUPOBAHHEIE, HO COJIEPIKAIIUE CYIIECTBEH-
Hble MPo0eIIbl MpeICTaBlIeHUs 00 00Cy)1aeMOM BOIIPOCE;

- 4 GauTa BBICTABIISIETCSl CTY/ICHTY, €CIIH CTYJICHT UMeeT C(hOPMUPOBAHHEIE, HO COJIEPIKAIIUE OT/ICITbHbIC
poOebl mpecTaBiIeHus: 06 00CyKaaeMOM BOIIPOCE;

- 5 6aJUTOB BBICTABIIACTCS CTYNIEHTY, €CIIH CTYJCHT UMEET C(OPMHUPOBAHHBIE CHCTEMAaTHYECKHE TTPEe/I-
cTaBJIeHHs 00 00CyX/1aeMOM BOIIpOCE.

Buowvt camocmoamenvnoit pabomot.
- U3y4Y€HHUE OCHOBHOM M JIOMOJIHUTEILHOM JINTEPATYPHI B IEJISIX CAMOIIOATOTOBKY;
- pelIeHue TECTOB MO 3aIaHUI0 TTPETNOIaBATENS;
- IOJITOTOBKA K 3aHSTHM, POBOAMMBIM B HHTEPAKTUBHOM (hOpME;

Dopmul meKyuieco KOHmMpPONA.
- HHAMBUyalIbHOE coOece10BaHKeE;
- KOJUIOKBUYM,;
- IpOBepKa 3aJlaHuii B paboueil TeTpaau;
- TECTUPOBAHUE.

Bonpocui k 1 konnoxkeuymy

l"azoBas xpomarorpadus. Knaccupukauus. [IpenmyniecTsa u He1OCTaTKU Ta30aCOPOLIMOHHON U Ta30-
XKHUJIKOCTHOH xpomarorpaduu. Hacagounas u xkanwuisipHast ra3oBas xpomarorpadust. [IpenmymecTsa u
HesocTaTKku. KOHCTpyKIIMOHHBIE 0COOEHHOCTH XpoMaTorpadoB ¢ KanMUIIPHBIMU KOJIOHKaMHU.
AnmaparypHoe odopmMileHrne ra3oBoi Xxpomartorpadun. baymon raza-HocuTess, IpaBuiIa padoThl C HUM.
Penykrop. Ucnapurens. JletexTop, Buabl 1eTekTopoB. Karapomerp, npuHuum padboTsl. JleTekTopa HOHU-
3alMOHHOTO JETEKTUPOBAHMUS, TPUHITUITBI paboThl. TepMocTaTipoBanue 30H Xpomarorpada. [Iporpam-
MHUPOBaHUE TEMIIEPATYPHI.

["a3o-xunkoctHas xpomarorpadus. OcoGeHHOCTH Ta30-KUAKOCTHOM xpomaTorpaduu. HepTHbII HOCH-
tesb. TpeOoBaHMs K HEMY M METOJIbI iepu  BaTtu3auuu. HemonBrxkHble xunkue ¢aspl. TpeboBaHUs K
HUM U METO/Ibl HAHECCHUSI HA WHEPTHBIA HOCUTEIh. BU/IBI HETTOABIKHBIX XKUIKHUX (a3. Buasl kanusp-
HBIX KOJIOHOK.
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Knaccudukanus cop6eHTOB U copOaTOB MO XapakTepy B3auMoAencTBUs. Jl1cepCHOHHbBIE, OpPUEHTAIH-
OHHbBIE, UHIYKIIMOHHBIE U TOHOPHO-aKLETITOPHbIE B3aUMOICHCTBUSI.

CenexktuBHOCTh. Koaddunment cenekruHocTH. CopOeHTHI criennduieckue u Hecnenupuueckue. Ce-
JIEKTUBHOCTD 10 OTHOLLEHUIO K METUJIEHOBOM IPpyIIE B TOMOJIOTMYECKUX psiiax. CeleKTUBHOCTB 110 OT-
HOIICHUIO K (DYHKIIMOHAIBHBIM IpymnnaM. MeTo bl OIIEHKH MOJISPHOCTH HETIOABIXKHBIX KUAKUX (a3 u
ancopOenTos. llIkaner monspaocTu Popuinaiinepa u Mak-PeitHonaca. MeTozpl CobBaTAIIMOHHBIX TTapa-
MmeTpoB Abpaxama. Meton Jlonra. CeaeKkTUBHOCTD [0 OTHOLIEHUIO K CTPOEHUIO MoJiekyll. Crepeocenex-
TUBHBIC ¥ SHAHTHOCEJICKTUBHbIE HENOABIKHBIE (ha3bl B Xxpomarorpaduu. CriocoObl HOBBILICHHS CEIeK-
TUBHOCTH.

DddexktuBHOCTh. [loHSTHE TEeOpeTHUECKOM Tapenku. Teopus TeopeTudeckux Tapeaok Maptuna. Teopus
ckopocteil Ban-/leemerpa. BeicoTa, skBUBaleHTHas TeopeTHueckoil Tapenke. 3aBucumocts BOTT ot
CKOPOCTH IMOTOKAa — KpuBas Ban-Jleemrepa. YpaBuenue Ban-/leemrepa, ero ananmms. Buxpesas auddy-
30, IpoosibHast Tudy3Hsi, COMPOTHUBIEHUE MaccooOMeHy. Bimsinue nanubix GpakropoB Ha H3PPeKTHB-
HOCTb HACaJI0YHBIX U KAUJUISIPHBIX KOJIOHOK.

Bnusiaue ycnoBuii sxcriepuMenTa Ha 3 QEKTUBHOCTD U CEJICKTUBHOCTH: TEMIIEpaTypbl TEPMOCTATA, CKO-
POCTH Ta3a-HOCUTEJIS, 3€PHEHUSI HOCUTEJS, TOIIIMHBI MJIEHKU HETIOBUKHOM KUJIKON (a3bl, JIIUHBI KO-
JIOHKH, IIPUPO/IbI Ta3a-HOCUTEIIS.

Pacuer yncna Teopernueckux Tapenaok u BOTT u3 xpomatorpammbl. CBs3b UnCiIa TEOPETUUECKHUX Tape-
10k ¢ BOTT. Crioco0b1 nmoBsIteHust 3 PEeKTHBHOCTH KOJIOHKH.

Kputepuu paznenenus K1, K2, KB. CBs3p KpuTepueB pa3aeiacHus Ipyr ¢ IPYroM U C apameTpaMu dKc-
nepuMeHTa. Pacuér 1ymHbl KOJOHKH, HEOOXOIUMOM ISl pa3/iesIeHus.

Bonpocui k 2 konnokeuymy

[Tapametpsl yaepxkuBanusi. Bpems ynepuBanusi, yaep>KUBaeMblii 00beM X B3aUMOCBsA3b. OTHOCHUTEIb-
HBII yepKuBaeMblii 00beM. Y IeNbHBIN yaepxkuBaeMbiii 00beM. PacueT ynep:kuBaeMbix 00bemMoB. [1o-
IpaBKa Ha MEPTBOE BpeMsl yaepxuBanusd. [lonpaBka Ha CKUMAaeMOCTh Taza-HocuTens. M3mepenue cko-
pocTu raza-Hocutens. [lonpaBku, BBOAMMBIE HAa 3HAUEHUSI CKOPOCTH raza-Hocutens. Muaexcol KoBaya,
UX pacyer.

KonnyecTBeHHBIN aHAIN3 B Ta30BOM Xpomatorpaguu. MeTo ikl abCOTIOTHON KaTMOPOBKHU, METOT ITPO-
CTOW HOPMHUPOBKHU, METO/I MPOCTOM HOPMUPOBKH C BBEJICHUEM IOMPABOYHBIX KOA(D(DHUIIMEHTOB, METOT
BHYTPEHHETO CTaHJapTa U METO]] BHEIIHEro cTanaapTa. OCOOEHHOCTH U BO3MOKHOCTH JIaHHBIX METOJIOB.
Cxema razoBoro u )HUIKOCTHOTO XpomaTtorpada. McnapuTens 1 HHXEKTOp, TPUHIUT (YHKIIMOHUPOBA-
HUS ¥ Bo3MOXHOCTHU. JleTekTop. Knaccudukarus 1eTeKTopoB, MOHATHS YHUBEPCAIBHOTO U CENIEKTUBHO-
ro JIETEKTOpa.

Karapometp. [Ipuniun paboTsl, 49yBCTBUTEIBHOCTh, OCOOEHHOCTH.

HNonuzanmonnsie neTeKTopsl. [[pUHIUITBI MOHU3AMOHHBIX AETEKTOPOB. [lTaMeHHO-MOHU3aIMOHHBIN Je-
TEKTOP, AETEKTOP JIEKTPOHHOTO 3aXBaTa, TEPMOHOHHBIN JETEKTOP, MIIaMEHHO-(DOTOMETPHUIECKHIA.
[punnuns! ux padoTsl. YyBCTBUTENBHOCTb.

JleTeKTophI B KUAKOCTHOU XpoMaTorpaduu. OryopuMeTpUIecKuil A€TEKTOpP, CIEKTPOMETPHUECKUN Je-
TekTop. Peppakromerpuueckuii, aMnepoMeTpuIeCKuil AETEKTOP.

Ilpumep 3a0au ona camocmoamenvrou pabomot no meme «IPppexkmusnocms xpomamozpaguueckoit
KOJIOHKU U KpUumepuu pazoenenusn,

Bapnanr 1.

3anaua 1. PaccrosiHre oT MOMEHTa BBO/Ia ITPOOBI 10 BBIX0a HECOPOUPYIOLIETOCs: KOMIIOHEHTa COCTaBIIsA-
eT 2,5 MM, J10 BbIXOja rekcanosna 71 mm, 10 Beixona rentanona 84 mm. [lluprHa NUKoB rekcaHosia u remn-
TAHOJIa Y OCHOBAHUS COCTABJISIET COOTBETCTBEHHO 4 U 5,5 MM. J/lIMHA KOJIOHKYU 3 M. BBIUKMCINTH BBICOTY,
SKBUBAJIEHTHYIO TEOPETUYECKOU TapesKe.

3amagya 2. Ha 3-metpoBoil kosnonke ¢ BOTT = 2,7 MM npeanpussTa NonelTKa pa3IeNuTh IenTaH, 3-
STWIITEKCaH U 2-MeTHIOKTaH. BpemeHna ynep:kuBaHusi KOMIOHEHTOB CMECH COCTaBJISIIOT COOTBETCTBEHHO
92, 144 u 158 c. OnpenenuTh, Kakue U3 KOMIIOHEHTOB MOTYT OBITh pa3ziefieHbl Ha JAHHOMW KOJIOHKE.
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Ilpumep 3a0au ona camocmoamenvnoii pabomot no meme «Koaruuecmeennulit ananuszy,
Bapuant Nel

3amaua 1. Xpomarorpaduieckuii aHaau3 mokas3aji, 9YTO B CMECH COJEPIKUTCS TIEHTaH, 2-METHJITeKCaH U 2-
METHJIOKTAH C IUIOIIaasIMu THKoB 79, 182 u 351 MM? COOTBETCTBEHHO. 3aTeM ObLIU BBEJICHBI CTaHIApPT-
HbIE CMECHU C KOHIIeHTpanue nmentana 0.5 mr/n, 2-metunrekcana u 2-metwiokrana 0,7 mr/i, a Takke
rekcana 0,3 mr/m. IlomyueHHsie muku umenu rmiomane 114, 178, 153 u 68 MM% IS IICHTaHa, 2-
METHJITEKCaHa, 2-METHJIOKTaHa U IeKCaHa COOTBETCTBEHHO. PaccumTarh MPOIEHTHOE COJepKaHUE KOM-
MMOHEHTOB B IIpo0e. 3a cTaHJapT B3ATh IeKCaH.

3anmaua 2. K 5 Mk ananuzupyeMoil cmecu Ob110 100aBIEHO BEIIECTBO-CTaHAPT METUJIAIETaT B KOJIUYe-
ctBe 1 MkJ ¢ koHueHTpanuei 20 mr/i. Ha XxpomaTorpamme mnoyiyueHHON cMecH ObLIH OOHAPYKEHbI KK
MeTuiadopMuaTa, METUIANeTaTa, STWi(opMuaTa U dTUialeraTa, UMEImMUX mwiomanas 54, 53, 28, 116 u
158 MM? cooTBercTBeHHO. fi Gymer pasen 0.98, 1.02, 1.17 wis Meruiadopmuara, STriaopMUaTa U STHI-
areTara, CoOoTBeTCTBeHHO. HailTh KOHIIEHTpalKi0 KOMIIOHEHTOB B CMECH.

Dopma pybderxncHo20 KOHMPONA — RUCOMEHHAA KOHMPOIbHAA PAOOMA U Mecmuposanue.

Texymuit KOHTPOJIb MPEACTaBIAET OO0 MPOBEPKY YCBOEHUS yueOHOr0 MarepHualia, PeryispHo
OCYIIECTBIISIEMYIO Ha MPOTsDKEHUU ceMecTpa. OH OCYIIECTBISETCS CHCTEMAaTHYECKH, YTO O00YCIOBICHO
TpeOOBaHMEM MOCTOSIHHOTO U HEMPEPHIBHOTO MOHUTOPHHIA KauecTBa OOy4YeHUs, a TaKKe HeOOXOAUMO-
CThIO OaJUIbHO-PEHTUHTOBOM OIIEHKU ycreBaeMOCTH oOydarorierocs. [Ipu momo6HOM KOHTpoOJE Ocylile-
CTBJISIETCS MTPOBEPKA HE KOMIIETEHIIUHY B IIEJIOM, a OT/IEJIbHBIX €€ AJIEMEHTHI (3HAHUS, YMEHUs, HABbIKN).
Py0OexHbIif KOHTPOJIH OCYIIECTBIIICTCS B KOHIIE 1-r0 U 2-TO MOAYJICH, BBIICTSEMBIX B paMKaX OCBOCHHSI
JucUUIIMHbl.  OH MO3BOJIAET IMPOBEPUTH OTIEIbHBIE KOMIIETEHLMH WM COBOKYIHOCTH B3aUMOCBSI3aH-
HBIX KOMITETEHIIUH.

Ilpumep 3a0au 0141 nucbMeHHOU KOHMPOIbHOU PAOOmMbl
Buuer Nel

3anaua 1. beui noxy4yeHbsl XpoMaTorpaMMBbl 3TaHOJa, H-MIPONIAHOJIAa U MTPOIMAHOJIa-2 Ha KOJIOHKE C
Maccoi HemoABMXHOU (a3wl 7.743 1. CKOPOCTh Ta3a-HOCUTEINS, U3MEPEHHAs! MEHHBIM PAacX0JIOMETPOM,
cocraBuia 30 MJI/MHUH, CKOPOCTh JUarpaMMHOM JieHThl camonucia 240 mm/gac. TemnepaTypa KOJOHKH
150 °C, Temnepatypa okpyxarmeid cpensl 21 °C (mapuuanbHOe JaBlI€HHE MapoB BOABI MPU JaHHOU
TeMIiepaType coctaBisier 19 MM.pT.cT.), atmocepHoe nasienue 754 Mm.pt.cT. PaccTossHre oT MOMEHTa
BBOJIa MPOOBI 0 BBIXOJ]a MAaKCHMyMa MTMKOB HECOPOUPYIOIIETOCS KOMIIOHEHTA, MpoMaHa, H-OyTraHa u 0y-
TEHa COCTaBJISIET COOTBETCTBEHHO 3.2, 18.8,42.7 u 44.9 mm. Haiitu 3HaueHus yaenbHbIX yIep:KUBAEMbIX
00BEMOB.

3agaua 2. YepxuBaeMblil 00bEM 0-Kcuiona paBeH 224 mul. luprHa nmuka y OCHOBaHHUSI COCTa-
Buia 22 c. Halitu yaepxuBaembliii 00bEM M-KCUJI0TA, €CIIH €T0 IIMPHHA MMUKA HA MTOJIOBUHE BBICOTHI 7 MM.
CxopocTh raza-Hocutensi 45 MII/MHUH, CKOPOCTb AMarpaMMHOM JieHTHI 1,5 cm/muH. Paznuunem B umcie
TEOPETUUECKHUX TapeTOK MpeHeOpeUb.

3apaua 3. XpomarorpaguyecKkuii aHajdu3 CTHUPOJIA, METUJICTUPOJA M STUJIICTUPOJIA YCTAaHOBHUI
IJIOIIAU MTMKOB 3TUX cOeAMHEHUH paBHbIMU 142, 160 u 112 MM? COOTBETCTBEHHO. 3aTeM ObLIH BBECHBI
CTaHJapTHBIE CMECHU C KOHIIeHTpanuen BemiecTB 2 Mr/i. [lonydeHHble muku uMenu miomaab 60, 64 u 63
MM? st CTUPOJIA, METUJICTHPOJIA U STUIICTUPOJIA COOTBETCTBEHHO. PaccunTaTh MPOIEHTHOE COJEpKaHNE
KOMIIOHEHTOB B TIpo0e. 3a CTaHAApT B3ATh CTUPOIL.

3agaua 4. [nomane nuka NUpUAMHA, TOTYYEHHOTO HAa XpoMmaTorpade ¢ IeTeKTOPOM MO TEeIUIo-
MPOBOJIHOCTH, cocTaBisieT 180 MM, Cxkopoctb raza-nocurenst 60 MJI/MUH, 9yBCTBUTEIHHOCTh CAMOTIHCIIA
40 mV npu ckopoctu auarpammHoi JieHTsl 240 mm/dac. PaccunTarh 4yBCTBUTENBHOCTH MPHOOpA 1O OT-
HOIIIEHUIO K MUPHUAUHY, €CIIM KOIUYECTBO BBOJUMOM MPOOBI cOCTaBMIIO | MKII pacTBOpa 2-MeTuideHonsa
¢ xounentparmeit 0,0001 mosb/m.
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Ilpumep eonpocoeé k mecmy
1. B xakom BapuaHTe Xpomatorpaduu Mo ABHKHOMN (pa30i SBIsIETCS reNuid, a HEMOABMKHON — rpaduTH-
pOBaHHas TepMHUYECKas caxa?
ra30-ajacopOroHHast
ra30’kKuJIKOCTHAs
KUJIKOCTHO-2ICOPOITMOHHAS
KUJKOCTHO-KUIKOCTHAS
2. B kakom BapuaHTe xpoMaTorpaduu MoABMKHON (a30il sIBISIETCS allETOHUTPUII, 4 HEMTOABHKHOW — CH-
JuKaresnan?
ra3o-ajacopOIoHHas
ra30KHIKOCTHAs
KUJKOCTHO-a/ICOPOIIMOHHAs
KHUJIKOCTHO-KUAKOCTHAS
3. Bymaxknas xpomarorpadus 3To
ra30-ajacopOroHHast
ra30KuJIKOCTHAs
KUJIKOCTHO-2JICOPOITMOHHAS
KUJKOCTHO-KUIKOCTHAS
4. OCHOBHOM HEIOCTATOK ra30acopOIMOHHONM XpoMaTorpaduu
HEJIMHEWHOCTh U30TEPMBI aICOPOIIUH, U, KaK CIEJACTBHE, aCUMMETPUYHOCTH ITMKOB
y3KUH TUAna30H JOCTYITHBIX CKOPOCTEH raza-HOCUTENs
HU3Kasi TePMOCTA0MIBHOCTh HETIOABMKHOM (ha3bl
HEJIOCTaTOYHAsI CEJIEKTUBHOCTD a/ICOPOCHTOB
5. peiid HyneBoil TUHUM MPOSIBISIETCS B CIydae
OTCYTCTBUS HCIIAPEHUs TPOOBI B UCTIAPHUTEIIE TA30BOTO Xpomarorpada
3arpsi3HEHUs IETeKTOpa
JIeCOpOIH HENOABMKHOM KHUIKOH (pa3pl ¢ MOBEPXHOCTH MHEPTHOTO HOCHTEIIS
HErepMETHYHOCTH CEMNThl UCIIAPUTENS

HEPEYEHDB BOITPOCOB K 3K3AMEHY 1O JUCHUIIJIMHE
«XPOMATOI'PA®US»

=

CymHocTh, PU3NKO-XMMUYECKHE OCHOBBI, UCTOPHSI pa3BUTHs XpoMaTorpaduu.

2. Kunaccudukanus xpomarorpadguueckiux METOIOB MO arperaTHOMY COCTOSIHHIO TTOJIBH)KHOM M HETO/I-

BIDKHOM (ha3.

Knaccudukanus no TeXHUKe NpOBEAECHUS IKCIIEPUMEHTA.

[TposiBUTENBHBIHN (MIOCHTHBIN), (PPOHTATIBHBIN, BHITECHUTENbHBI 1 KOMOMHUPOBAHHBINA METO/IBI.

Teopus uaeanbHON paBHOBECHON Xpomarorpaduu. OCHOBHOE YpaBHEHHME WJ€aIbHON Xpomarorpa-

bun.

6. BnusaEe n30TepMBI COpOIIH HA POPMY XpOMATOTPAPHIECKON TOTIOCH.

7. Teopun HeugeambHOU xpomarorpaduu. [IpuuuHbI, BBI3BIBAIOLINE PAa3MbITUS XpoMaTorpapuueckoi
IIOJIOCHI.

8. Teopus TeopeTuyeckux Tapenok MapTuHa.

VYpaBHeHue xpomarorpaduueckoi oaocsl. YUCI0 TEOPETUUECKUX TapEIIoK.

10. ITapametps! yaep:xuBaHus. Bpems ynepxuBanus. Y iepKuBaeMblii 00beM, OTHOCUTENbHBIN yIepKu-
BaeMbIif 00beM. Y IelIbHBIN ylIepKuBaeMblil 00beM. PacueT yaepkuBaeMbIX 00BHEMOB.

11. Teopus ckopocreit Ban-Jleemerpa. BricoTa, 5KBUBaJIeHTHAs TEOPETHUECKON Tapelike.

12. 3aBucumocts BOTT ot ckopocTn moToka.

13. Pacuer uucna reopernueckux tapeiok u BOTT u3 xpomarorpaMmesl.

14. Cas3pb yncna Teopetnueckux Tapenok ¢ BOTT.

15. Kpurepuu paznenenus Ki, Ky, Kg. CBs3p kputepueB pasieneHus Jpyr ¢ APyroM U ¢ mapameTpamu
JKCIIEPUMEHTA.

16. D¢ hekTUBHOCTD U CENEKTUBHOCTH XpOMATOrpauuecKOi KOJIOHKH.
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17.

18.
19.

20.
21.
22.
23.

24.
25.

26.
27.

28.
29.

30.
31.
32.
33.

34.

35

["azoBas xpomatorpadus. ['azo-aacopOrmonHas xpomarorpadus. Buabl copOIIMOHHBIX B3anMMOICH-
CTBUH.

Knaccudukanmst copoeHTOB 1 cOpOATOB 10 XapaKTepy B3aUMOICHCTBHSI.

CopOenTsl crierududeckue u Hecnenuduueckue. [IpuBecTn mpuMepsl pa3aelieHus Ha Pa3TuIHBIX
copOeHTax.

["azo-xuakoctHas xpomarorpadus. TeopeTuueckrne OCHOBBI Fa30-KUIKOCTHON XpoMaTorpaduu.
Koadduruent pazaenenus, ero posb B I KX.

[Tpupona HenoaBMxHOM xuIK0# (a3sl. Lllkana nonsproctu Poprinaiiaepa.

BricokoaddextuBHas razoBas xpomaropradus. Kanwinspaas xpomaropradus, ee 0COOEHHOCTH U
JIOCTOMHCTBA.

Mertobl kadecTBeHHOM naeHTHGUKauu. Meroa Kosayga.

KonnyecTBeHHBIN aHanu3 B ra3oBod xpomarorpadguu. Meroapl aOCONMIOTHON KalIUOpPOBKH, METOJT
MPOCTOM HOPMHUPOBKH, METOJ] BHYTPEHHETO CTaHAApTa U METOJ METKH.

Bnusinue TemnepaTypbl Ha yIepKUBaHUE B Ta30BOM Xpomarorpadpuu.

W3orepmuueckass xpoMmarorpadusi ¥ mporpaMMUpoBaHue Temrieparypbl. CTalmroHapHas XpOMaro-
rpadus. XapakTepucTuueckasi TeMIeparypa.

TermognHaMU4EeCKU METOI.

Hetextopsl. Knaccuduxamnus nerekropoB. KoHlleHTpallMOHHBIE M MMOTOKOBBIE JETEKTOPHI, UX OCO-
O6enHOCTH. UyBCTBUTEIIHHOCTb.

Karapomerp. TepMOXUMHUECKUI JETEKTOP.

WNonuzanuonnsie 1eTeKTOpHI. [[pUHIIMITBI MOHU3AIIMOHHBIX JIETEKTOPOB.

[11aMeHHO-MOHU3AMOHHBIN IETEKTOP ANEKTPOHHOIO 3aXBaTa, TEPMOMOHHBIN eTeKTop. [IpuHImIIbI
ux paboThl. YyBCTBUTEIHLHOCTD.

HNonoobmenHas xpomarorpadus. luHamuueckas MOHHAs eMKOCTh. [lomHas nuHamudeckas oOMeH-
Hast eMKOCTh. KoHCTaHTBI HOHHOTO OOMeHa. /[lnHamuka nonHoro oomeHna. Kitaccudukanusi HOHUTOB.
['enpxpomarorpadus. TeopeTrnueckue OCHOBBI TeIbXpoMaTtorpaduu U omnpeAesieHue MOJEKYIIpHOI
MaccChl IOJIMMEPOB.

. Ocagounas xpomarorpadusi.

36. BymakHast 1 TOHKOCIIOHAsE XpoMaTorpagusi.

37

39

40.

41
42

. BeicokoapexTrBHAS )KHAKOCTHAS XpoMaTorpadusi.

38.

HerexTopsl B BOXX.

HopmanbsHo-¢a3oBast u o6parieHHo-(a3oBast Xxpomarorpadus.

N3okpaTryeckuii U rpaaAueHTHbIN pexxum B BOXX.

["azoBas xpomatorpadus — MeToJ]l U3yueHHs (PU3NKO-XUMHUECKUX XapaKTEepPUCTUK cOpOaTOB.

. 'mOpuHbIe MeTOIBI B XpOMaTorpaguu.

Ilpumep ounema k sxzameny no Kypcy «Xpomamozpagua»

denepanbHOE rocy1apcTBEHHOE O010JKETHOE 00pa30BaTEIbHOE YUPEXKIEHUE
BbICILIET0 00pa30BaHus
bamkupckuii rocy1apCTBEHHBIM YHUBEPCUTET
buner Ne 1 k sx3ameny B ceccuto 20 /20 yueGHOTO TOOA
1o Kypcy «Xpomarorpagpus»

1. Knaccudukanus xpomarorpaduyeckiux METOJOB IO arperaTHOMY COCTOSIHUIO MOJBHMXHOM M HEmoj-
BIDKHOH (ha3.

2. CeneKTUBHOCTb B XpoMaTorpaduu. Bujsl ceneKTHBHOCTH.

3. Karapomerp. TepMOXUMHYECKUI JETEKTOP.

4.3. Petitmunz-naan Oucyuniunbl

PeirTuHr—1an qUCHUIUIMHBI PEJICTABJIEH B MPUIIOKEHUH 2.

16



DK3aMeH SBJISETCS OLEHOYHBIM CPEJICTBOM JIJISl BCEX ITAlOB OCBOCHUS KOMITETEHITHI.
[TepeBon onenku u3 100-6anpHOIM B MATHOAITHFHYIO POU3BOIUTCS CICAYIOIIUM 00pa3oMm:
HEYIOBIETBOPUTEIBHO — OT 0 10 44 GayioB
YIOBJICTBOPUTENLHO — OT 45 10 59 6anmnos
xoporo — ot 60 10 79 6amioB
otiinuHo — oT 80 10 110 Hanmos

5. YueOHO-MeTOoAMYECKOEe U HH(POPMALIMOHHOE 00ecnedeHue JUCIUIIMHBI
5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEILHON YUeOHOM JIUTEPATYPbI, HEO0XOXUMOM VISl OCBOEHUS
AUCHUILINHBI
a) OCHOBHAS JUTEepaTypa
1. TonronocoB A.M., PynakoB O.b., [IpynkoBckuii A.I'. Kononouynast ananuTudeckass xpoMarorpadus:
MpaKkTHUKa, TEOpHUs, MoJeaupoBanue: MoHorpadus. [DaeKTpoHHBIA pecypc] — 2-e¢ uzn., uctp. — CII06.:
UsnarensctBo «Jlanby, 2015. — 468 c. https://e.lanbook.com/reader/book/63592/#1
2. 1. 3omotoB FO.A. BBesieHue B aHATMTHYECKYIO XUMUIO [ DNIEKTpOHHBIN pecype] / 2-e u3a. — M. Jlabo-
paTopus 3HaHui: 1abopaTopus 0a30BbIX 3HaHUMH, 2016. 266 c.
https://e.lanbook.com/reader/book/84079/#1
3. Kontoxos B. 10. Xpomatorpadus. [Dnexrponnsiii pecypc] — CII6.: U3narenscTBo «Jlamby, 2012, —
224 c. https://e.lanbook.com/book/4044
0) JonmoIHMTEIbHAS JIUTEpaTypa

1. Kynamesa @. X., I'ycpkoB B. 0., Banunyposa 3. P. Ancopbuus. Teopus u npaktuka [DIeKTpOHHbII
pecypc]: moHorpadus / bamkupckuii rocymapcTBeHHBI yHUBepcuteT. — Yda: PULl baml'Vy, 2014.
https://elib.bashedu.ru/dl/read/Kudasheva_Guskov_Valinurova Adsorbcija_Teorija%20i%20praktika_m
on_2014.pdf/info
2. llpyroB FO.C., 3enkeBuu U.I'., Ponun A.A. I'a3oxpomarorpadudeckas uneHTUGUKALNS 3arpsi3HEHUN
BO3/yXa, BOJIBI, IOYBEI U OMOCPE] : MPAKTUIECKOE PYKOBOACTBO [DIIeKTpOHHBIN pecypc] // 3-¢ uzm. (311.)
—M BHUHOM. Jlabopartopusie 3Hanus, 2015. — 755 c. https://e.lanbook.com/reader/book/84072/#1
https://elib.bashedu.ru/dl/read/Kudasheva_Guskov_Valinurova_Adsorbcija_Teorija%20i%20praktika_m
on_2014.pdf/info

5.2. Ilepeyennb pecypcoB HH(POPMALMOHHOM U TeJIeKAMMYHUKAIIMOHHOM ceTn «HTEp-
HET», He0OXO0MMOii /1151 0CBOEHHUSI THCIHIIIHHBI
1. DnexTponHas oubnmoreuHas cucrema «3b baml¥Y» - https://elib.bashedu.ru/
2. DnekTpoHHas OMONIMOTeUHast cucTeMa «Y HUBepcuTeTcKas Onbinoreka onnaitay - https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEUHAs cucTeMa u3aarenbcTBa «Jlanpy - hitps://e.lanbook.com/
4. DnexTpoHHbI Katanor bubmuorexku baml'y - http://www.bashlib.ru/catalogi/
5. VYuuBepcanbHas ba3pl nmanneix EastView (mocTym K 9J€KTpOHHBIM HAay4dHBIM IKypHalam) -
https://dlib.eastview.com/browse
6. Hayunas snexkTpoHHas OuOnmnoTeka - elibrary.ru (ZOCTYH K 3J€KTPOHHBIM HAayYHBIM JKypHajam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Ne 104 ot 17.06.2013 r. JIu-
LIEH3UU OeccpoyHbIe
8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JInuen3un 6eccpounsie

6. MaTepuainbHO-TeXHUYeCKasi 0a3a VI OCYyleCTBJIEHUsI 00pPa30BaTeIbLHOIO MPoIecca Mo AUCI M-
JuHe (MOYJII0)

HanMeHoBaHMe cIeNHATBHBIX® OcCHAlIEHHOCTD CNelHATIbHBIX oMelleHnii u mome- | [lepeyeHb JMIEH3UOHHOTO
TMOMelleHU i ¥ oMelleHuil 11 IIEeHUH 1J151 CAMOCTOATEILHOW padoThI NMpOrpaMMHOro0 odecrneye-
CaMOCTOSATEIbHOI padoThI HUS.

PexBU3UTHI MOATBEP-
JKIAI0LIEro JOKYMeHTa

1.y4eGHas ayTIuTOPHH 1JIs MPO- Ayauntopust Ne001 1. Windows 8 Russian.
BeJeHHs 3aHATHH JeKIHOHHOI0 YueOHas MeOeib, yaeOHO-HATISITHBIC TIOCOOUS, JOCKa Windows Professional 8
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https://e.lanbook.com/reader/book/63592/#1
https://e.lanbook.com/reader/book/84079/#1
https://e.lanbook.com/book/4044
https://elib.bashedu.ru/dl/read/Kudasheva_Guskov_Valinurova_Adsorbcija_Teorija%20i%20praktika_mon_2014.pdf/info
https://elib.bashedu.ru/dl/read/Kudasheva_Guskov_Valinurova_Adsorbcija_Teorija%20i%20praktika_mon_2014.pdf/info
https://e.lanbook.com/reader/book/84072/#1
https://elib.bashedu.ru/dl/read/Kudasheva_Guskov_Valinurova_Adsorbcija_Teorija%20i%20praktika_mon_2014.pdf/info
https://elib.bashedu.ru/dl/read/Kudasheva_Guskov_Valinurova_Adsorbcija_Teorija%20i%20praktika_mon_2014.pdf/info
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

Tina: ayauropus Ne001 (xumpax
kopmyc), Ne002 (xumdak xopiyc),
aynurtopus Ne 006 (xumdak Kop-
myc), Ne 007 (xumdax xoprryc), Ne
008 (xumax KopIyc), ayTuTOpHUs
Ne305 (xumdak xoprryc), ayanTo-
pust Ne 310 (xumaxk xoprryc), Ne
311 (xumoax xopmyc), Ne 405
(xumMcax xoprryc).

2.yueOHas ayAUTOpUS JUIsl IPOBe-
JICHUSI 3aHSTHH CEMHHApPCKOTO TH-
na: adopatopust Ne320 (xumdak
KopITyc)

2. yyeOHasi ayAMTOpHUs s MPoO-
BeJleHHsl 3aHATHII CeMHUHApPCKOro
Tuna:naboparopus Nel09  (xum-
(ak xopmyc); mabopartopus Nel05
(xumdax Kopmyc)

3. yueOHas1 ayauTopusi AJisi Po-
BeJeHNs1 TPYNNOBBIX W HHIWBH-
AyaJdbHBIX KOHCYJbTAIMIi:
ayautopust Ne0O1 (xumbak Kop-
nyc), Ne002 (xumdak xopmyc),
ayautopust Ne 006 (xumdax Kop-
nyc), Ne 007 (xumdak xoprryc), Ne
008 (xumdax KOpIyC), ayAUTOPHUSI
Ne 405 (xumodax kopiryc), ayIauro-
pust Ne311(xumdak koprryc), aymau-
Topusi Ne 310(xumpak Kopmyc),
aymuropuss Ne 305 (xmmdak kop-
myc),

4. yyeOHast ayauTopusi 1Js Te-
KYyIIero KOHTPOJS W TPOMEXKY-
TOYHOIl aTTeCTAlMM: AyAUTOPHS
Ne 405 (xumdak koprmyc), ayauro-
pus Ne311(xumbax kopmyc), ayau-
topusi Ne 310(xumpak Kopmyc),
aymuropust Ne 305 (xmmdak kop-
myc),

S.moMelieHue A
TeJbHON padoThbI:
yuTanbHbIN 3am Ne
Kopryc),

quTaIbHBIH 3a1 Ne 2 (pusmar kop-
myc-y4ae0Hoe),

YUTAIbHBIN 3a1 Ne 5 (rymaHuTap-
HBII KOPIIYC),

yutaybHblil 3am Ne 6 (yueOHbIH
KopITyC),

yuTadbHEIN 3am Ne 7 (rymaHHTap-
HBIH KOPITYC),
nmabopatopust  Ne
KOpITyC).
6.momemenue 1Jisi XxpaHeHUs U
NpoUIAKTHYECKOTO 00CTyKH-
BaHUs YU4eOHOTro 000py10BaHMS:
naboparopus 318 (xumbak Kop-

myc)

caMoCTOA-

1 (rmaBHBII

320 (xumoaxk

Aynutopus Ne002
VYuebHast MmeOenb, yaeOHO-HATIISIIHBIC TIOCOOUS, JOCKa
Aynutopus Ne 006
VYuebnas Mebelb, yaeOHO-HATSAHBIE TTOCOOHS, JOCKa
Aynuropus Ne007
YueOHas Mebemb, yueOHO-HATIIIHBIE TIOCOOHS, TOCKa
Aynuropus 008
YueOHas Mebemb, yueOHO-HATIIHBIE TIOCOOHS, TOCKa
Aynutopus Ne305
YueOHas MeOenb, yueOHO-HATIISIHBIC TTOCOOUS, TOCKA,
MyJabTUMeana-poexTop Mitsubishi EW230ST, skpan
HacteHHbld Classic Norma 244%183
Aynuropus Ne 310
YuebHas mebenb, yaeOHO-HATIAIHBIE TOCOOUS, TOCKA,
MynsTHEMeaHa-ipoekTop Mitsubishi EW230ST, skpan
HacteHHbIN Classic Norma 244%183
Aynutopust Ne311
YyeOHast Mebenb, yueOHO-HATIIAHBIE TOCOOMs, AOCKA,
npoexTop Mitsubishi XD 600U, skpaH ¢ 3IeKTpOIpH-
BosioM Projecta 183*240cm Matte white
Aynuropus Ne 405
VYuebnass Mebenb, yueOHO-HAIIAAHBIC MOCOOUS, JOC-
Ka,MyJIbTHMenua-npoekrop Mitsubishi XD3200U, sk-
pas ¢ anektponpusogoM 300*400cm Spectra Classic
ic
JladopaTopus Nel09
VYuebHas mebens, I'eHepaTop Bomopona, Hacoc Bakyywm-
e, Becwr mabopatopasie ONAUSPA-214 C, Arano-
ro-mupoBoii mpeodpazoBatens ALII-2, Jlemonuzatop
Boxsl /IB-10UV, Komiuteke xpomaTorpadpuaeckuii razo-
Bl «XPOMOC» I'X-1000 , Kommnpeccop, MarauutHas
Merrajgka 3-X cekiuoHHas ¢ momorpesom ULABUS-
3110, MaruautHas Memanka MS-H280-Pro, ABtomaru-
yeckuit noisipumetp AtagoAP-300, Hoyroyk ASUS
JlaGopaTopus Nel05
VYuebnast mebenb, Kommieke anmapaTHO-IpOrpaMMHbINA
JUIST MEIMIMHCKHUX HCCIIEAOBaHUI Ha 0Oa3e XpomaTorpa-
¢a, lkad BEITSKHON ¢ mogBoxoM Boabl, lllkad meran-
JIMYECKUH JUIl YCTAHOBKM BHYTPH Ta30BBIX OaUIOHOB,
kad s XpaHeHWs] peakTHBOB, JkcnepT PH-merp,
Kanskynsitop CitizenSR-270.
Yuranbuelii 321 Nel
Hayunblii u y4eOHblii Gonn, HayuHas nepuonuka, 1K
(MoHO00510K) - 3 mt, Heorpanuuennsiit noctyn k 9bC n
B/I; KOIM4YeCcTBO MOCaOYHBIX MECT — 76.
YuraabHbli 320 Ne2
Hayunsiii u y4eOnbli oHn, HaydHas nepuonuka, ITK
(MOHOOJIOK), TOAKITIOYEHHBIX K ceTH MHTepHeT, — 8 mT.,
Heorpannuennsiit goctyn k OBC u BJI; kommuectBo
nocaxoyHsix mect — 50.
YuranbHbli 321 NeS
Hayunbrit u yueOHBIN QoHA, HaydHas nepuoauka, [1K
(MOHOOIOK) - 3 1T, HeorpaHwdeHHEIH goctyn K OBC u
B/I; KOIMYeCTBO MOCaOYHBIX MECT — 27.
YuraabHbli 321 Ne6
Hayunsrit u yueOHbIi ¢onza, HaydHas nepuoanka, [1K
(MOHOOIOK) - 6 1T, HeorpaHnueHHbIH goctyn K OBC n
BJ1; xonmuuecTBO mocamouHbXx MecT — 30.
YurajabHbli 3271 Ne7
Hayunsiit u y4eOHbli (oHz, HaydHas mepuonuka, I1K
(MOHOOIIOK) - 5 1T, HeorpaHuueHHHIH noctyn K ObC n
B/1; kosmuecTBO nocatouHbIX MecT — 18.

Russian Upgrade. dorosop
Ne 104 or 17.06.2013 .
Jlunen3unbdeccpouHbIe

2. MicrosoftOfficeStandard
2013 Russian. Torosop Ne
114 ot 12.11.2014 r. JIu-
LIEH3UHN OECCPOYHEIC

3.
KasperskyEndpointSecurity
it OousHeca - CraHmapT-
HBII. Horosop
Ne31806820398 oT
17.09.2018 r. Cpok neiict-
BUISI JIATICH3UN pi(s)
25.09.2019

4. Autumiarnar.BY3. Jlo-
roBop Ne 81 or 27.04.2018
r. Cpok JeiicTBUS TUICH3UH
1o 04.05.2019 r., noroBop
No 1104 ot 18.04.2019 1.
CpOoK JeHCTBUS TUIICH3UU
10 04.05.2020 r
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MMHOBPHAYKHN POCCHHN
OI'BOY BO «bAIIKUPCKNUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»
XUMUYECKU ®AKYJIBTET

COJIEP)KAHUE PABOYEN ITPOI' PAMMBI

JTMCIUILTHHBI XpoMaTorpadus Ha 5 cemecTp
ouHasi hopMa oOy4deHus

Buja pa6otsl O0beM TUCHUITHHBI
O6mmas Tpynoemkocts aucuuruiabl (3ET / gacoB) 3/108
Y4eOHBIX YaCOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTesem: 37,2
JIEKLIUHA 18
MIPAKTUICCKUX/ CEMUHAPCKHUX -
J1a00paTOPHBIX 18

npyrux (TpynroBasi, HHAUBUIYaIbHast KOHCYJIBTAIUS U UHBIC BUJIBI
y4eOHOM JeSATENHHOCTH, TPEAYyCMATPUBAIOIINE pa00OTy 00YJaIOIUXCs C

npenoaasareneM) (OKP) 1,2

Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYIO0 paboTy obydaromuxcs (CP) 18

Y4eOHbBIX YacOB HA TIOJTOTOBKY K 3K3aMe-

Hy/3adery/muddepenumpoBannomy 3auety (Kontpoin) 52,8

®opma(bl) KOHTPOJIS:
3a4eT 5 cemecTp
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OcHOBHas U

dopma U3yueHHUs: MaTepUaNoB: JEKIUH, PaKTHYe- JOTIOJTHH- 3ananus DopMa TeKyIIEero
CKHE 3aHATHS, CEMUHAPCKUE 3aHATHUS, J1abopaTop- TCJIbHAA JIN- 10 caMo- KOHTPOJIA yCIIeBac-
No HbIE pabOThI, CAMOCTOSTENIbHAS padoTa U TPYIOEM- TCparypa, CTOSTEb- MOCTH (KOJTOKBHY-
Tema u coJZiepKaHue KOCTh (B qacax) PEKOMEH- o
/T HO¥ pabo- MBI, KOHTPOJIbHBIC
Jyemas CTy-
fteHTam (Ho- TE CTyJeH- | pabOTHI, KOMIIBIOTEP-
TOB HbIE TECTHI U T.II.)
Bcero JIK [TP/CEM JIP CPC | Mmepa u3 ciu-
CKa)
2 3 4 ) 6 7 8 9 10
OOmme cBeleHUsT O XpoMaTorpa- 2 2 2 [1-3] I'n 1[1] WHauBuyanbHbIH,
¢un. Hcropust Bo3HMKHOBeHHs. Kiac- TPYIIIOBOM OMpoC
cupukanus XpoMarorpaQuueckux Me- cobeceoBaHue, KoJ-
TO/IOB: MPOSBUTEIbHBIA, BBITECHUTENb- JOKBHYM
HBIH, GpOHTANBHBIN MeToAbl. OCHOBHBIE
apaMeTphl ITIONOIMOHHBIX KPUBBIX

2. | Teopus HenacanbHOU XpoMTaOrpap . 2 2 2 [1-2] I'n. 2[1] | WaauBumyanbHbIH,
Teopus Tapenox Maptuna. Auddysu- IPYIIIOBOM ONPOC
OHHO-MacCcOOOMEHHasi TEOPHs CKOPO- cobeceioBaHue, KoJ-
creri Ban-/lemerepa. YpaBHeHHe XpoM- JIOKBUYM
TaorpauyecKoil mosocsl

3. | T'a3zoBas xpomraorpadus. Buasl ra3oBoit 2 2 2 [1-3] I'n. 4[1] | UaauBuyanbHbIH,
xpomraorpapun: 'AX u KX, Knac- IPYIIIOBOM OIPOC
cudukamus agcopOeHTOB M TpeOOBaHUS
Kk HUM. [Ipumep npumenenus 'AX nis
pa3aeneHus CMecen.

4. | KX Ocobennoctu nporeccos B KX, 2 2 2 [1-3] I'n. 5[1] | UuauBuayaabHbIM,
TBepablii HOCUTENH U KUIKAs (aza. TPYIIOBOM OMpoC
TpeboBanus k Hum. Knaccudukarnus
HXK® n mxana nonsaprocTu. [Ipumepsl
aHasTudeckoro npumeHenust [KX.

CenexkTuBHOCTH U 3P (HEKTUBHOCTh
5 Kputepun pazpenenus Ki, Ky, Ksg, 2 2 2 [1-2] ['n. 6-7 [1] | UanuBumyanbHbIH,
CBSI3b UX JIPYT C IPYTOM IpyNIoBO# OIpoc
6 KadecTBeHHBIN ¥ KOJMYECTBEHHBIN 2 2 2 [1-3] I'n. 8 [1] | UnauBuayanbHbIid,
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a”HaIn3. Metoapl  KOJIWYECTBEHHOM
uneHTuukamuu.  MeToq — MHJICKCOB
ynepxxuBanus KoBaua. KonnuecTBeHHas
WHTEPIPUTAIAS XpoMaTorpaMm. MeTon
aOCOMIOTHOM  KaJIMOPOBKH,  MPOCTOU
HOPMHPOBKH, HOPMHUPOBKA C BBEJICHUEM
KaIMOPOBOYHBIX KOY(PDHUIIUESHTOB U Jp.

TPYIIOBOM OMpoc
cobecenoBaHue, KO-
JIOKBUYM

Anmnapatypaoe odopmienune ['X
aHanuza. [IpunnunuaneHas cxema ['X.
[Tpo600TOOPHUKH, KOJIOHKH, PEOMETPHI,
NeTeKTOpbl. THUIIBI JETEKTOPOB: KaTapo-
Mmetp, [N/, TepMoxumudeckuii U Tep-
MOUOHHBIN /193, np.

[1]

T 9 [1]

NunuBuyanbHbIN,
TPYIIOBOM OMpoc

Hpyrue Bumel  xpomarorpaduu.
I'enb-nnponukaromias, BOXX, obparnien-
Has, BAKAHTHAs U .

[1]

I'n. 11-14
[1]

NunuBuyanbHbIN,
IPYIIIOBOM OMpPOC

Bcero uyacos:

108

18

18

18
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[Tpunoxenue 2

PeliTHHr-IJIaH IMCHUMIVINHBI «XpoMaTorpadus»
Hamnpagsnenue 04.03.01 Xumus
kypc I, cemectp V 2018 /2019 rr.

Bunbl yueOHOM eATeTbHOCTH bann 3a Yucno 3a- banasr
CTYACHTOB KOHKPETHOE | JaHMM 3a | MUHHMaNbHBIN | MakcHMabHBIHI
3aJjlaHue CEMECTP
Mopyns 1
Texymuii KOHTPOJIb 0 18
1. AyautopHas pabora 1 3 0 3
2. KomnokBuym 2 5 0 10
3. CamocrosiTenbHas padoTta 1 5 0 5
PyOexHbII KOHTPOJIb 0 20
1. [TucbmMeHHast KOHTPOJIbHAS 2 5 0 10
pabora
2. Tect 10 1 0 10
Bcero 35
Mopyns 2
Texkymuit KOHTPOJIb 0 17
1. AyautopHas pabora 1 2 0 2
2. KonnokBuym 2 5 0 10
3. CamocrosiTenpHas paboTa 1 5 0 5
Py6esxHbIil KOHTPOITB 0 15
1. [TucbmMeHHast KOHTPOJILHAS 2 5 0 10
pabora
2. Tect 5 1 0 5
Bcero 35
[TooupurenpHbie 6ATIIBI
1. CtyneHueckasi OMMMITHAIa 3
2. Ilybnukanus crateit 5
3. Yyactue B KoH(pepeHIuu 2
Bcero 10
[TocemaemocTs (6asIbl BBIYMTAIOTCS M3 001IEH CyMMbl HAOpaHHbBIX OAJIOB)
1. Tloceuienre NEKIIMOHHBIX -0,7 9 0 -6
3aHATUI
2. Ilocemenwne maboparopubix | -1,0 10 0 -10
3aHATUI
HTOroBbIii KOHTPOJIb
1. Dx3amen 0 30
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