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1. OFBEM JIUCHHUIIJIMHBI

Bcero: 2 3a4eTHBIX IMHUIIBI TPYJOEMKOCTH (72 akaJeMHUYeCKHX Jaca)
QOunas popma o0yueHust

Bun yuebHoO# paboTh Ha scro Cemectp
TUCIUTUTAHY 9
AYyIHUTOpPHbBIE 3aHATHS (BCEr0 YacoB) B TOM YHCJIE: 48 48
Jlexuun 12 12
JlaGopaTopHbie pabOThI 36 36
CamocrosiTesibHAas paboTa, BCero 4acoB 24 24
B TOM 4HCJIe:
IToaroroBka K 3a4eTy 18 18
Jlpyrue BUIBI CAMOCTOSITENILHON PabOTHI 6 6
Bui mpoMexxyTO4HO# aTTecTanum 3a4yer 3a4er
OO0mast TpyIOEMKOCTh JAWCIHILIUHBI B TPYIOEMKOCTh IO Ce- 79 79
MECTpaMm, 4acoB




2. MECTO JUCIUIIJINHbI
B CTPYKTYPE OFPA30OBATEJBHOM IIPOT'PAMMBI

Jucnunnuna «XpomaTtorpadpuyeckue MeTOIbl aHAIU3a» OTHOCUTCA K Oyoky 1, Bapua-
TUBHOU 4acTH (popMUpYEeMO ydacTHUKAMHU 00pa30BaTEIbHBIX OTHOILICHHA.
W3ydyeHne AMCUMILTUHBI Oa3upyeTcsl Ha 3HAHUAX, YMEHHSAX M HaBBIKaX, MpUOOpETEeH-
HBIX TIPHU U3YYCHUHU CIICTYIOIINX AUCIUILIUH B 00hEME MPOTrPaMMBI YHUBEPCUTETA:
— Marematunka;
— @usnka;
— Uudopmaruka;
— Heopranuueckast xumus;
— @uznueckas XUMHS;
— AHauTHYecKas XMMUS;
— Opranuueckasi XMUMHS;
— MeToibl pa3aenieHust 1 KOHIICHTPUPOBAHUS,
— XUMHYECKHe OCHOBBI OMOJIOTUYECKUX MPOLIECCOB;
— @uU3MYECKNEe METOIbI UCCIICIOBAHNUS,
— CtpoeHue BenecTna;
— XUMUYECKask TEXHOJIOTHUA.
3HaHUS, YMEHUsS U HaBbIKU, NOJYYEHHBbIE MPU OCBOCHUM JUCHUIIMHBI «MeToabl
XpoMaTorpauyeckoro aHajiu3ay, SIBISIOTCA 0a30BBIMH B NMPAKTUKE COBPEMEHHBIX (DU3U-
KO-XMMHUUYECKHUX METOJ 0B aHalu3a.

3. INIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

[{enbro M3ydeHUs] QUCIUILIMHBI «XpoMmaTorpadruueckiue METOIbl aHATTN3ay SIBISETCH:

— Ilonyyenue ¢pyHmaMeHTaIbHOTO U MpOodecCHOHANBHOrO (CHeuaibHOT0) 00paso-
BaHUsI, CIIOCOOCTBYIOIIETO BCECTOPOHHEMY PA3BUTHUIO JTUYHOCTH;

— W3y4YeHHE OCHOB XpoMaTorpaduueckux METOJAOB aHAIHN3A.

3amayamMu OCBOCHHUSI TUCITUTUIUHEI SIBISTFOTCS:

— (hopMHUpOBaHUE MPAKTHICCKUX HABBIKOB XpoMaTorpaguueckoro anaimsa u paboTsl
Ha aHAIUTUYECKOM ammaparype.

Komnerennuu, popMupyembie B pe3ysibTaTe OCBOCHHSI JUCIUIIIHHBL:
— CIIOCOOHOCTH OTIPENEISITh CIIOCOOBI, METOMIBI M CPEJICTBA PELICHHUS TEXHOJIOTHYECKHX 3a-
nau (TTIK-3);
— CcnocoOHOCTh HCIONB30BATh AHATMTUYECKHE  METOJAbl HCCIECNOBAaHHWS B  aHAJM3E
paznnunbix 00bekTOB ([TK-5);
—  CIOCOOHOCTh  OPraHMW30BBIBATH W NPOBOAUTH  PA3JIUYHBIC  MEPONPHUATHS B
npodeccuonanbHoit chepe aesarensHocTH (ITK-7).

B pesynbTrare 0cBOSHUS AUCIUILTMHBI 00YJAOIIHIACS TOTKEH:

— 3HaTh OCHOBHBIC TIOHSTHS M 3aKOHBI XpOMaTorpaduu, OCHOBHBIE MPUHIIUIIBI PAOOTHI
CTPYKTYPHBIX OJIOKOB XpomaTorpadoB, METOABI U MPUEMbl KAUeCTBEHHOTO M KOJIUYECTBEHHOTO
xpomatorpadudeckoro ananusa (s [TK-3).

— YMeTh OLIEHUTh NMPaBUIBHOCTb, TOYHOCTh U HAJEKHOCTb MOJYUYEHHBIX pPE3YyJbTaTOB,
WCIIOJIH30BaTh BBIYMCIUTENBHYIO TEXHUKY W MPOTPAMMHOE OOecredeHue KOMIThIOTEPOB B TPH-
KJIQJIHBIX 3a/1a4ax MeTo10B xpomarorpaduu (ms [TK-5, ITK-7).

— BnageTs mpakTHYeCKUMH HABBIKAMHU WCIIOB30BAaHUS XpOMaTOTrpauueckoro aHalu-
3a JJIs aHaJIM3a MHOTOKOMITOHEHTHBIX cMecei (mms [1K-5, TTK-7).



WMHAUKaTOphl U IECKPUIITOPBI YaCTH COOTBETCTBYIOIIEH KOMIIETCHIIMU, (OPMUPYEMOH B
npolecce U3y4eHHs TUCHMIUIMHBI «XpoMaTorpagpuueckiue METO bl aHAJIN3ay», OLICHUBAIOTCS IPU
IIOMOIIX OLIEHOYHBIX CPEICTB.
[Tnanupyemble pe3ynbTaThl 0Oy4EHHUS MO AUCLUILIMHE «XpoMmaTrorpapuueckue MeTObl
aHaJM3ay, HHIUKATOpbl noctwkeHus komnereHuui [1K-3, TIK-5 T1K-7, nepeueHb OIEHOYHBIX

CpE/ICTB.

Ne | Kox nnauka- HaumenoBanue Kon mimanupy- | I[lnmanupyemsie pe- | HaumeHoBa-

n/ | Topa I0CTH- WHIWKATOpa A0- | €MOro pe3yJib- | 3yJbTaThl 00y4e- HHE OLICHOY-

II JKCHHUS KOM- CTHXXCHUSA KOMIIC- Tartra 06yqe- HUA HBIX CPCACTB

IICTCHI NN TECHIIUU HUA

1. 3HaTh OCHOBHBIE IIO- 3HaHue OCHOBHBIX | pe3yJibTaTHl  3a-
HATHA W 3aKOHBI XpO- MOHATHH ¥ 3aKOHOB | IIUTHI  J1abopa-
marorpadyy, OCHOB- xpomarorpaduu, Oc- | TOPHBIX  padoT,
HBIC TPUHIUILI pado- HOBHBIX  TPHUHIIAIIOB | BOIPOCHI
Thl CTPYKTYpHBIX OJI0- paboTBl CTPYKTYPHBIX

N-1pk.3 koB xpomarorpados, | 3 (U1d-1k.3) 0JIOKOB  XpoMaTorpa-

METOABI ¥ TPHEMBI (OB, METOIIOB ¥ TPH-
KaueCTBEHHOTO W KO- €MOB KayeCTBEHHOI'O 1
JMYECTBEHHOTO  XPO- KOJIMYECTBEHHOTO
MaTorpapuIecKoro Xpomarorpaduiecko-
aHanmm3a TO aHaJM3a

2. N-2px.3 VYmerp ucnonb3oBath | Y (M-2px.3) YMeHHe UCTIONB30BaTh | pe3yiabTaThl  3a-
xpomarorpaduiaeckue xpomarorpaduiyeckne | mUTH  J1abopa-
METOABI  HCCIICAOBA- METOIBl  HCCIIEIOBa- | TOPHBIX  pador,
HUS B aHauu3e pas- HUS B aHalK3e pas- | BOIPOCH
JINYHBIX 00BEKTOB JIMYHBIX 00HEKTOB.

3. WI-3mk-3 Bnagers meromamu u | B (M/1-3pk.3) Brnagenne wmetomamu | pe3ynpTaThl  3a-
npueMaMu Kaye- M IpHUeMaMu  Kaue- | IUTHl  Jabopa-
CTBEHHOTO M KOJInue- CTBEHHOTO M KOJIMYe- | TOpPHBIX  pador,
CTBEHHOTO  XpOMaTo- CTBEHHOTO  XpOMAaTO- | BOIPOCHI
rpadu4eckoro aHaiu- rpadgu4eckoro aHaiu-
3a 3a

4, N-1mxs 3uate teoperuyeckue, | 3 (MA-lonk.2) 3HaHue TEOopeTHde- | pe3yNbTaThl  3a-
OCHOBBI XpOMaTOrpa- CKHX, OCHOB XpOMaTo- | MUTEI  Jlabopa-
(udeckux ~ METOJOB rpad)UIecKuX METOMIOB | TOPHBIX paboT
aHanmm3a aHanm3a

5. NA-2nk.s Ymers ouenuth mpa- | Y (M-2pxs) YMeHHe OLCHHUTD Mpa- | pe3yabTaThl  3a-
BUJIBHOCTh, TOYHOCTH BUJIBHOCTh, TOYHOCTH | INUTHI  Jlabopa-
U HaJeKHOCTh IOJYy- U HaJEeKHOCTh MOJIY- | TOPHBIX paboT
YCHHBIX PE3yJIbTATOB, YEHHBIX Pe3yJbTATOB,
UCIIONIb30BaTh BBIYHKC- HCIOJIb30BATh BBIYHC-
JIUTEIBHYIO TEXHUKY U JIMTEIBHYIO TEXHUKY U
IIK B mpukiIagHbIx IIK B npuxiagHbix
3ajagax METOJIOB 3aauax METOJIOB
XpoMatorpapun Xpomarorpapun

6. N-3nxs Buagerp  mpaktude- | B (M/-3pcs) Bnanenue mnpaktude- | pe3ynabTaTel  3a-
CKUMH HaBBIKAMH HC- CKUMH HaBBIKAMH HWC- | IIMTBI  Jlabopa-
MOJIB30BAHUST  XpPOMa- MOJIb30BAHUSL XpOMa- | TOPHBIX padoT
Torpaduyeckoro ana- Torpadu4eckoro aHa-
aM3a Ul aHanusa aM3a Ul aHanu3a
MHOTOKOMITOHEHTHBIX MHOTOKOMIIOHEHTHBIX
cMmeceit cmeceil




7. UI-1pk.7 3uathk cnocobsr opra- | 3 (UIA-1pk.7) 3HaHUEe CHOCOOOB Op- | pe3ynbTaThl  3a-
HHU3AIMH XpoMaro- raHu3aldyd  XpoOMaro- | mUThl  Jlabopa-
rpa)uIecKoro aHaIH- rpaUdecKoro aHalH- | TOPHBIX padoT,
3a 3a

8 N-2px.7 VYmerp Haxomuth pa- | YV (MO-2pk.7) Ymenne HaXOJIWTh | pe3yabTaThl  3a-
[MUOHAIBHBIA ~ METOJ palOHANbHBIA METOJ | WUTHl  Jlabopa-
Xpomarorpaduiaecko- Xpomarorpad)uaecko- | TOPHBIX padoT,
ro aHaiu3a; Mpe/BHU- ro aHaius3a;, MpeBHU-

JIeTh pe3yJbTaThl Ha JeTh pe3yibTaThl Ha
OCHOBE  TeopeTh4e- OCHOBE  TeopeThue-
CKHUX PacueToB CKHUX PacyeToB

9 WUI-3pk.7 Bnagers  mpaktuue- | B (UIA-3onk.3) Bnanenne mnpaxkTtude- | pe3ynpTatel  3a-
CKUMU HaBBIKAMHU HC- CKUMHU HaBbIKAMH HC- | IIUTHI  Jabopa-
MOJIB30BaHUS  XpOMa- MOJIb30BaHUSI  XpoMa- | TOPHBIX paboT,
Torpadguyeckoro aHa- Torpaduyeckoro aHa-
aM3a A8 aHanmu3a aM3a O aHaiuu3a
MHOT'OKOMITOHEHTHBIX MHOTOKOMIIOHCHTHBIX
cMeceit cMeceit

4. COAEP KAHUE NJUCHUIIJINHBbI
4.1. YueOHO-TeMAaTH4YECKUH TJIAH
Ounas ¢popma o0yueHust
- KoanuyecTBO 4acoB
AuUMCEHO- .
Iudp i KOHTAKTHOM padoThI ¢ mpe-
BaHHU AUMCHOBaHHU
€ €HO € moaaBaTejieM
asaesa
P Jlekuuu JlabopaTopHbie
Teopernueckne OCHOBBI XpoMa- 4 8
P.1 Torpaduu
’ I"a3oBast xpomaTorpadus 4 —
KuakoctHas xpomarorpadus 4 28
BCEI'O 12 36

Tema 1. TeopeTrnueckne 0CHOBBI XpoMaTorpapuu

4.2. Conep:xaHue JeKIIUOHHBIX 3aHATHI

CymHocTs XpomaTorpaguueckoro metroza. Mcropus BozHukHOBeHHs. COBPEMEHHOE CO-
CTOSHME MeToJa M oOsacTu mnpuMeHeHUs. PpoHTanbHas, BHITECHUTENbHAs, J3JIIOCHTHas
xpomarorpadus. Kimaccudukamus xpomatTorpad@uieckux METOJ0B 10 arperaTHOMY COCTOSIHUIO
¢a3, MexaHU3My B3aUMOJIEHCTBHSI cOpOaT-COPOEHT, MPUMEHIEMOI TEXHUKE, CIIOCO0y OTHOCHU-
TEIHLHOTO TIepemMenieHus das.

OCHOBHBIE XapaKTEpUCTUKU XpomaTorpaduueckoro mpouecca. Korpduuuent
pacmpeneneHus. YepKuBaeMblii oObeM U Bpemsi yaepxkuBaHusg. Koadduiuent emkoctu.
CenexktuBHOCTh U 3 dexkTuBHOCTh. Koaddunuent ynepxupanus. Koapduuuent paznene-

Husd. Paspemenue.

Teopust paBHOBecHON Xxpomartorpaguu. CBs3b CKOPOCTH I€pEMEIEHUs BEIIeCTBA
BJIOJIb CJIOSI HETIOJIBIDKHOM (pa3bl ¢ K03 PUIIMEHTOM pactpenesieHus U U30TepMoil copOuu. 3a-
BUCUMOCTH (POPMBI XpoMaTOrpauyeckoro N1uKa oT BUAa U30TEPMBbI COPOLIUH.
Pa3mbITHE Xpomatorpadguveckoil 30HB M ero ¢uznueckue mpuuuHbl. HepaBHOBecHas
xpomarorpadus. OCHOBBI KOHIENIUN TeopeTnyeckux Tapenok. [lonstue BOTT. Yucno teope-
TUYECKUX TapesoK U 3PPEeKTUBHOCTh KOJIOHKU. HemocTaTku KOHIENIMN TEOPETHUECKUX Tape-

JIOK.




Kunernueckue teopun xpomatorpadun. @akTopsl, BalsSONME HA pa3MbIBaHUE 30H. 3a-
BucuMocth BOTT ot ckopoctu notoka. YpaBHenue Ban-/leemrtepa. IlpunuunuanbHas cxema
xpomarorpada. Berbop mapamerpoB xpomarorpaduyeckoro onpeaencHus. Mnentuduxanus Be-
miectB. KonmuecTBeHHbIN aHanu3. M3Mepenue 1uiomaaeid BbICOT MMKOB. MeTo/ibl BHYTPEHHETO
Y BHEILHET0 cTaHaapToB. ICTOYHUKH OIMOOK, BOCIIPOU3BOIUMOCTh U3MEPEHUM.

Tema 2. I'azoBasi xpomaTorpagus

ITpuamun mertona. Teopernueckne ocHOBBI MeTona. OnpenenseMsie BeniecTBa. OCHOB-
HbIE AHAIUTUYECKUE XapAKTEPUCTUKU. 1'a30-ajcopOLMOHHAs U Ta30-)KUJIKOCTHAs XpoMarorpa-
¢us. Annapatypa A razoBoi XxpomaTtorpapuu. Xpomarorpapuueckue KOJOHKH, TEPMOCTATHI,
nerekropbl. Knaccudukanus meronos. Munekcs! ynepxkuBanus Koaua. MlcTouHNKY MOTpemIHO-
CTeW IpHU UX orpeesneHur. MeToanKa KoJIn4ecTBEHHO! ra30Boi XpoMaTorpaduu

Tema 3. dKuakocTHasi xpomarTorpadus

[Ipunuun merona. OmnpeneneHue BeliecTBa. AHAJIUTHUYECKUE XApaKTEPUCTUKH COBpe-
MEHHOM BbICOKOA((HEKTUBHON KUIAKOCTHON xpomaTtorpaduu (BIOXKX). Anmapatypa s >xua-
KOCTHOM xpomaTorpadun XKuakoctaeie xpomatorpadsl (KOJTOHOUYHBIE, KammuIsipHbie). Hacocs.
BBozs! mpo6. Konmonku nerexkrops! u ux BeiOOp. [loaroroka npooOs!.

Ancop6uronnas xpomarorpadus. OCHOBHBIE TPEACTABICHUS 0 MEXaHU3ME JKUAKOCTHON
abcopOunonHo xpomarorpaduu. CopOentsl. DmoeHT. TpeboBanus k noaBmwxHOU ¢aze. Cuna
NOJBMKHOM (a3bl. BaustHue mpupoab! U cOCTaBa MOABIKHON (Da3bl Ha CeIEKTHUBHOCTH. V30KpH-
TUYECKOE U IPaJMEHTHOE JIIOMpOBaHKe. BiausiHue TeMnepaTypsl Ha aatoupoBaHue. HopmanbHo-
dazoBas KAX. Mojnenu ynepXUBaHHUS W THITBI B3aMMOJACHCTBHS copOara ¢ copoerTom. Obia-
CTH MPUMEHEHHS HopMallbHO-(a3oBoii KA X.

ObpamenHo-gpazonas XKAX. Mexanusm ynepxkuBanus. Pa3nnynble BIUSHUS HA yIEPKU-
Banue. [Ipumenenue o6pamieHHo-(pazoBoit BOXXX. Monoobmennas xpomarorpadusi. CylmHoOCTh
MeTo1a. OCHOBHBIE MTPEICTABICHUS O MEXaHU3ME HOHHOTO OOMEHa.

HNonoobmeHHOe paBHOBecue. KoHCTaHTa paBHOBECHS, CEJIEKTUBHOCTD, (haKTOp pasjielie-
Hus. Panel cenextuBHocTh. KnHeTnka moHHOTO 0OMeHa. MOHHBIN OOMEH B HEBOIHBIX U CMeE-
LIaHHBIX CPEMaX.

Nonoobmennuku, ux knaccudukamnus. KommnekcooOpasyromue copOeHTsl. dusmko-
XMMHUYECKHE CBOMCTBAa MOHOOOMEHHHKOB (OOMEHHasi eMKOCTb, HaOyXaHue, TepMUUecKas U pa-
JUAlMOHHAsl YCTOMYUBOCTh). MloHHBINM 00MeH B kKonoHkax. [I[pumenenne B ananuze. Onpenere-
HHUe o0Iell cojeBOM KOHIIEHTPALUU, KOHIEHTPUPOBAHUE MpUMecei M3 pa30aBIEHHBIX PacTBO-
poB. Pa3nenenue 31eMEHTOB ¢ OJIU3KUMH XUMUYECKUMH CBOMCTBAMU U aMHUHOKHCIIOT.

Nonnas xpomarorpagus. OcHoBbl HOHHOM Xxpomartorpaduu. CopoenTsl. CuHTE3 copOeH-
TOB. Br160p copOEeHTOB, pa3Mep YacTull, MaTpula, (pyHKIMOHAIbHbBIE TpyIIbl. Bpems ynepxu-
BaHUs MOHA, €r0 CBA3b C KOA(P(UIIMEHTOM CEIeKTUBHOCTH, 0OMEHHOH eMKOCThIO, 00bEMOM COP-
Oenra. OmoeHTsl. Briinsuue pH 1 KoHLIEHTpaluK 3110€HTa Ha yAepKUBaHUE HOHOB. Anmaparypa
U crocoObl JeTeKTUpOBaHMA. [IByXKOJTOHOYHAS M OJHOKOJIOHOYHAS MOHHAs Xpomarorpadus.
[Tpumeps! ipuMeHeHHsI HOHHON Xpomartorpaduu. Mon-napuas xpomarorpagus. CymHoCcTh Me-
tona. HopmanbHo-(a3oBas u oOpaiieHHO-(pa3oBass MOH-napHas XpomaTtorpadus. MexaHu3Mebl
yIep>KUBaHUS B MOH-TIapHOW Xpomartorpaduu. Bribop ycnouii onpenenenusi. [IpumeHenue B
AQHAJIN3€ OPraHNYECKUX U HEOPTAaHUYECKUX COEIMHEHUM.

Okckimo3noHHast xpomaTtorpadus. CymHocts MeToga. OCOOEHHOCTH MeXaHHW3Ma yIep-
XKHUBaHUA MOJIeKys1. OOIacTH MPUMEHEHHS.

JluranmoobmenHast xpomarorpadus. Cymuocts MeToaa. CopOSHTHI U MOIBIKHEIE (Pa3bl
JUIsl pa3JeJIeHNns] aMUHOB U aMUHOKHCIIOT.

Kunkoctb-xunkoctHas (pacnpenenutenbHas) xpomatorpadus. OcHoBel metona. Ko-
3G GUIHEHT pacnpeneneHus, (aKTopbl, BIUSIOMINE Ha ero BenyuHy. Hocutenu, HermoxBHKHbIE
¢da3pl, TpeboBanus k HUM. [logBmxHbie (aswl. [IpornBoTouyHas xpomatorpadwus. ToHKoO-
cioiiHas U OymaxkHas xpomartorpadus. Teopernueckue ocHOBBI MeToI0B. Benuunna R, ee



CBsI3b ¢ KOd(huimeHToM pactpeseneHus. MeToasl onpeaeeHus dTON BernurnHbl. DakTophl, Ha
Hee BiMsomue. bymara nus xpomarorpaduu, cOpOEHTHI IJI TOHKOCIOWHON XpomaTorpa-
¢un (TCX). PacrBopurenu. TexHuka moaydeHuss XpoMaTorpaMM: BOCXOISIIAs], HUCXOASIIAS,
OJIHOMEpHasi, IByMepHas M Kpyrosas. DiekTpodoperndeckas OymaxxkHas xpomaTtorpagus. Me-
TOJIbI KAUECTBEHHOTO M KOJMYECTBEHHOr0 aHain3a. Bricokoaddextusnas TCX. Obnactu npu-
MEHEHHUS.
Tema 4. CBepxkpuTnueckas (pironanasi xpomarorpagus

CymHocts MeTofa. CBepXKpUTHYECKHE (DIFOMIBI, UX CBOMCTBA (IJIOTHOCTh, BSI3KOCTH,
ko3ppunuent nupdysun). KomoHkH s CBEpXKPUTHUECKON (uronaHON XpomaTorpa-
¢bun. O6nactu npumeHeHus. CpaBHeHue MetonoB BOXKX, razoBoil m cBepXKpUTHYC-
cKoii prronaHOI XpomaTorpaduu.

Tema 5. DuekTpocenapanMoOHHble METOAbI

OcHOBHbIE NPUHLUUIBI. BapuaHThl 3JIeKTpocenapaluoOHHbIX METOAOB: KalHWJUISp-
HbIil  30HHBIM  3nekTpodope3, KanWwUIIpHBIA  HU30Taxoope3, KaNWUIAPHBIA  Tellb-
anekTpodopes, KanmUISIPHOE H30JIEKTPOPOKYCHPOBAHUE, MHUIIEISPHAS JICKTPOKUHETHYECKAS
Xpomarorpadus ¥ KanwuisipHas sjiekTpoxpomarorpadusi. Gu3nko-xMMHUYECKUE OCHOBBI HJIEK-
TpOcCenapaloHHbIX METOAOB. DileKTpoocMoTHueckuil noTok (DOII). dakTopsl, BIUsIONINE HA
HanpasiaeHue u ckopocTb DOII. DnexTpodopernyeckas NOABMKHOCTh HOHOB, (DaKTOPBI, BIIU-
dro1ye Ha Hee. Annaparypa. Jlerektopsl. Moauguuuposanue kanmuisipa. CpaBHEHHE 3JIEKTPO-
cenapanoHHbIX MeTo10B 1 BOXKX. O6nacTu npuMeHeHus 3J1eKTpocenapalMoOHHbIX METOOB.

4.3. JlabopaTopHble 3aHATHS

[In
bp No HaumenoBanue Conepxanue q
TEMBI
Omnpenenenne copOIMOHHOM "
Ormpenenenne COPOITMOHHON CIIOCOOHOCTH IMHKA H
CIOCOOHOCTH MOHOB ITUHKA H N
1 . KaJIMUSI U3 PACTBOPOB COJISTHOM KHCIJIOTHI Ha KaTHOHU- | 4
KaJMus M3 PACTBOPOB CONSHOM |
T.1 Ha KaTHUOHUTE
Omnpenenenue KodPPULINEHTOB
Pacuer ko3(duiMeHTOB pacnpesesieHuss HOHOB Me-
2 | pacmupeneneHUs Fe* Cd*, zn*, b P vp A 4
Cu? TaJIOB B XpoMaTorpaduIecKon KOJIOHKE
OnpezaeneHrue JMHAMUYECKOM
obmenHoii emkoctu (JJOE) n
. ('Hv ) Onpenenenne «J1OE» u «I1JJOE» kaTmoHOOOMEHHBIX
T3 3 | moaHOM IMHAMHUYECKOW OOMEH- 4
N CMOIJI, HCTIOJIb3YEMBIX B XpoMaTorpadun
Hoit emxoctH (I1/IOE) kaTtnono-
0OMEHHBIX CMOJT
T3 4 Pasnenenrue MOHOB METOIOM N3ydeHnue mnpuHIMNA XpomaTtorpaduueckoro pasjie- 4
’ HOHOOOMEHHOH Xpomarorpaduu | nenns moxos Mn”*, Co®*, Cu®*, Fe** Ni**, AI**, Zn**
5 | PyGexnsiii KoHTposb Ne 1 4
N2t Ealt
Pasnenenune Co”"; Ni*"; Fe’": 2r. 2t
2+, ma3+. 2+ Nzyyenmne npuniumna pasmencHus woHoB Co™; NI
Co™; Fe™"; Cu™ ¢ nomomso 3+, 2+. 3+, 2+ o
T.3 6 N Fe”; Co™; Fe”; Cu™ meromom pacmpenenuTensHou | 4
pacrpenenuTeIbHON XpoMaTo-
xpomaTorpaduu Ha Oymare
rpa¢un Ha Oymare
Omnpe/ieneHne HAKEIs METOI0M
N . KonuuecTBeHHOE OMNpeecHHe MOHOB HHKES METO-
T.3 7 | nBymMepHON OyMa)kHOM Xpoma- N N 4
JIOM JIByMEpPHOU OyMakHOH XxpomaTorpaduu
torpahuun
Onpenenenne KpacuTenen Me- N
. Pa3nenenne u onpeneneHne KpacuTesneid METOIOM 0y-
T.3 8 | Tomom OymakHOI Xpomarorpa- . 4
by MaXHOW XpoMaTtorpaduu
9 | PyOexHbIi KOHTPOJIb No 2 4
BCEI'O 36




5. METOAUYECKHUE YKA3AHUSA OBYYAIOIIUMCS
1O OCBOEHMUIO JUCHUITJIMHBI

[Ipu uTeHUM NEKIMA TPUMEHSETCS CHUCTEMATHYECKOE, MOCIIEAOBATEIbHOE H3JI0KECHUE
MaTepHaia pas3/ieloB M TeM JIEKIIMOHHOI'O Kypca, BKJIIOYas BCTYIUIEHHE (IIOCTAHOBKA Liesied U
3a/1a4), OCHOBHYIO YacCTh (peanm3aliis TeMbl), U 3aKiIroueHne (0000IIeHNEe U BBIBOIBI).

IIpu mpocnylmuBaHUM JIEKIUH PEKOMEHyeTCsl B KOHCIIEKTe OTMEYaTh BCE BaXKHbIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTPsICT BHUMAHUE MPETIO1aBaTENb.

3a70roM KaueCTBEHHOT'O BBIIOJIHEHUS JIaOOPAaTOPHBIX PabOT SIBJISETCS CaMOCTOATENbHAs
MOJArOTOBKA K HUM HaKaHyHE IIyTeM IMOBTOPEHUS TEOPETUIECKOI0 MaTepuasa JeKIUi u ydyeOHou
auTeparypsl. PekoMeHyeTcsl IOAroTOBUTh BOMPOCHI 110 HEACHBIM MOMEHTaM U OOCYIUTh UX C
npernojiaBaTeseM B Havyase J1aboparopHoi paboTel. O0s13aTeNbHBIM SBIIsSIETCS 0popMIIeHHe 1a00-
paTtopHOI paboThI 3apaHee Mepel 3aHATHEM C MCII0JIb30BaHUEM BbIJIaHHBIX IIPENOIaBaTeNIeM Me-
TOIMYECKUX pekoMeHaanwii. B odopmiiennu mabopaTopHoil pabOTHI TODKHA OBITH CHOPMYITH-
poBaHa Liesb paboThl, TOJKHBI IPUCYTCTBOBATh pasnensl «Kpatkas teopusi», «llociaenosarens-
HOCTh BBITIOJIHEHHUS pabOTHI», «OCHOBHBIE PE3yibTaThl», «BeiBom». Ilo okoHYaHuu paboThI OT-
4eT [0 HeW MpeloCTaBIsIeTCsl Ha MOJMKCh MPEroaaBaTelito, Mociae Yero OHa JI0JKHa ObITh 3a-
HIAIICHA.

[IpenonaBaTenem 3arIaHUPOBAHO MPUMEHEHHUE Ha J1a00PATOPHBIX 3aHATUSAX TEXHOJIOTUM
pa3BUBAIOIICHCS KOONEPAINH, KOJJICKTHBHOTO B3aMMOJACHUCTBUS, pa300pa KOHKPETHBIX CUTYya-
il I1oaTOMy Ha HEKOTOPBIX 3aHATHUAX MPAKTUKYETCS TPYIIIOBOM METO] BBIIOJIHEHHUs Jlabopa-
TOPHBIX PabOT M 3aIIMTHI OTYETOB, @ TAKXKE B3aHUMOOIICHKA U 0OCYKICHHE Pe3yJIbTAaTOB BBIIIOJI-
HEHMs J1a00paTOpHbIX paboT. Pe3ynbraTsl HEKOTOPBIX J1a0OPAaTOPHBIX PAOOT MOTYT OBITH Ipen-
CTaBJICHBI B MHTEPAKTUBHOW (hOopMe B BUJIE MPE3CHTALNH, TpadUIecKOro 0pOopMIICHHS.

JUisi TeKyllero KOHTPOJs YCIIEBAEMOCTH MO O4YHOH (opme oOydeHMs IperojiaBaTeseM
HCIOJIb3YETCS OAJUIBHO-PEUTHUHIOBAsI CUCTEMA KOHTPOJISI M OLIEHKH aKa/JIeMUYECKON aKTUBHOCTH.
[TosTOMYy HacTOSATENBPHO PEKOMEHIYeTCsl TIIAaTeIbHO NpopaldaThiBaTh MaTepUall JUCLUILTAHbBI
IIPU CaMOCTOSITENbHON paboTe, yyacTBOBaTh BO BceX (hopMax OOCYKIAEHMSI U B3aUMOJICHCTBUS,
KaK Ha JIeKIHsIX, TaK ¥ Ha Ja0OpaTOPHBIX 3aHATUSAX B LEJAX JYYIIEro OCBOCHUs MaTepualla u
MOJTyYEHUsT BBICOKOW OIIEHKH IO PE3yJIbTaTaM OCBOSHHUS TUCIIUILIIHEI.

BeinonHeHne camMoCTOSATENbHOM paboThl MOJpa3yMEBAaET CAMOCTOSTEIbHOE H3Yy4YeHUE
pa3fenoB AMCUUIUIMHBL, TTOATOTOBKY K JIAOOPATOPHBIM 3aHATHSAM, K PyOSKHBIM KOHTPOJISM, a
TaKXe MOATOTOBKY K 3aueTy. PekomeHyemas TpylOeMKOCTh CaMOCTOSATENIbHOM paboThl Mpe-
CTaBJICHA B TaOuIIE:

PexoMeH1yeMbli peXHM CaMOCTOSTEIbHOM paboThI

Pexomennyemasi Tpy10eMKOCTb,

. aKaj. yac.
HaumenoBanue BHJA CAMOCTOATEC/IBHOU pa60T1,1
Ounas popma
o0yueHust
CamocrosiTeJibHOE M3yYeHHe TeM IUCIUIIIMHBI He BO- 2

HIeAIINX B JEeKIIMOHHBIN KYypC:

JlerexTopsl B Xxpomatorpaduu;

ABTOMaTI/ISaI_II/ISI 1 KOMIIBIOTCPpU3allvs aHaJIn3a

1
1
IToaroroBka k pyOexHoMmy KoHTposto Nel 2
ITonroToBka K pyoe:kHOMY KOHTpPOJIt0 Ne2 2

IToaroroBka Kk 3a4ery 18

Bcero: 24




6. ®OHJ OHEHOYHBIX CPEJICTB

JUISI ATTECTALIAM IO U CHUATITAHE

6.1. [lepeyeHb OLIEHOYHBIX CPEACTB

1. bannpHO-pelTHHrOBasl cCHUCTeMa KOHTPOJISI U OICHKH aKaJeMHUYeCKONl aKTUBHOCTH 00ydaro-
muxcst B KI'Y (s ounoit popmbr 0OyueHmst)

2. OTueThl 00yYaroImuUXCcs Mo JJabopPaTOPHBIM paboTam

3. Borpocsl k pyOekHbIM KOHTpOJIsIM Ne 1, Ne 2

4. IlepeueHb BOMPOCOB K 3a4eTy

6.2. CucreMa 0a/1JIbHO-PEiTHHTOBOI OI[eHKH PAadOTHI 00YYAKOIIUXCS MO TUCIHILINHE

Ounast popma o0ydeHUS
9 cemectp (3auer)

Coneprxanne

Ne HaumenoBanue
Pacnipenenenue 6aiioB 3a 9 cemecTp
Brinonuenue u
TTocemenue .
. 3amuTa Jabopa- PyOexHbrit
Bun VP. JIEKIIUHA . 3a4eT
Pacnipenenenue 6an- (6 nexumii) TOPHOH paboTHI Kontpomns
JIOB 33 CEMECTp IO (7 pabor)
BU/IaM yueOHol pabo- OreHka B PKNel1-11
1 6 30
1 | TBI, cpOKM cauu Oaytax PKNo2-11
y4eOHO# paboTHI (10- [IpaBunbHBIE OTBE-
OTBET Ha BOTIPO-
BOJIUTCS OOyYarOIM- Ilocemenue | ThI Ha BOIIPOCHI IO bl
cs Ha IIepBOM 3aHs- NpUMeYaHue U 3aIHCh Teme paboThl, J10- caaga
pelieHne npak-
THN) JIEKIIUU CTOBEPHOCTb pe- N
THYecKOoil 3a1aun
3yJIBTAaTOB
Bcero 6 42 22 30
Kpurepuii nepecuera
o | B TPAMIHMOHHYIO 60 1 MeHee OaIIIOB — HE 3aYTEHO
OILIEHKY 10 HTOTaM 61 u Gonee 3auTeHO
paboTHI B cemecTpe
Jast jomycka K MpOMEXYTOYHOM aTTecTaluu 1Mo JUCHHUIUIMHE 3a CeMecTp o0y-
YalOUMIMHCS JOJDKEH HAaOpaTh 10 UTOTaM TEKYIIEro W pyOeKHOTO KOHTpOJEH He Me-
Hee 51 Oamra. B cmydae ecnu oOygaromuiicss Habpan Menee 51 Oamia, To K arTecra-
[IMOHHBIM MCHBITAHUSIM OH HE JIONyCKAaeTCsl.
Jia momydeHus 3adera 6e3 MPOBEACHUS MPOIETypHl IPOMEXYTOUHOH aTTecTa-
MM oOyuaroneMycss Heo0X0IMMO HadpaTh B XOJI€ TEKYILETro U pyOeKHBIX KOHTPO-
neit He MeHee 61 Gamna. B aToMm cimydae UTOT GaTBHOM OIICHKH, MOTy4aeMon 00y-
YaIOUIMMCSI, OTIPEIEIISIeTCs 0 KOJIMYECTBY 0aJIoB, HAOPaHHBIX UM B XOJI€ TEKYIIEro
Kputepnn monycka k| pyOexHbIX KoHTposel. [Ipu 3ToM, Ha ycMOTpeHHE NpernojaBares, OabHas
PHTEP ye OLICHKa 00YyYaromIerocst MOKET OBITH MOBBIIIEHA 3a CUET IHOIYYESHHUS JOTOIHHUTENb-
MIPOMEXXYTOYHOH aT-
HBIX 0AJJIOB 3a aKaJAEMHUYECKYIO aKTUBHOCTb.
TECTaIN1, BO3MOXKHO- o N
CTH HONVAGHIS ABTO OOyyaromuiics, UMEIOIINI NPaBo HA IIOJydeHUE OLIEHKH Oe3 MpoBeeHHs Ipo-
3 i Lelypbl IPOMEKYTOYHOM aTTECTAI[MH, MOXKET ITOBBICUTH €€ MyTEM C/Iaud aTTecTally-
MaTHUYECKOT0 IK3aMe-
OHHOTO HCIBITaHUS. B ciyyae mosrydeHust oOydaromummces Ha aTTECTA[IOHHOM HC-
Ha, BO3MOKHOCTb IO- .
neiTaHid 0 6ayuToB UTOT OANITFHOM OIEHKH IO JUCHUIUINHE HE CHIDKAETCS.
Ty4eHnss OOHYCHBIX
SaILIOB 3a akaJieMHUYECKyI0 aKTHBHOCTh B XOJE OCBOCHHS TUCHHIUIMHBI, yYYacTHE B
y4e0HOM, HAyYHO-HCCIIEIOBATENbCKON, CIIOPTUBHOMN, KYJIbTypHO-TBOPYECKOH M 00-
IIECTBEHHOH EATENFHOCTH 00ydJaromeMycs MOTYT ObITh HAUHCIIEHB! JOTOIHHUTEIIb-
Hble OaTel. MakcHMalbHOE KOJIMYECTBO JIOTIOJIHUTEIBHBIX OaJUIoB 3a akaJeMude-
CKYI0 aKTHUBHOCTH cocTaBisier 30.
OcHOBaHMEM JUTS TIOJTyYESHUS JIOTIOTHUTEIBHBIX 0aJlIOB SBJISIOTCS:
— BBINIOJIHEHHWE JONOJIHUTENBHBIX 3aJJaHuil 110 JUCHHUIUIMHE; IOIOJIHUTEIbHbIE
0aJuIbl HAUMCIISTIOTCS TIPETIo IaBaTelIeM;
— ydacTHe B TE€UYEHHE ceMecTpa B yueOHOH, Hay4HO-HCCIIeI0BATEIbCKOM, CIIop-
THBHOM, KYJIETYPHO-TBOPUYECKOH M 00mecTBeHHOH aestenbHocTH KI'Y.
®opmbl 1 BUIIBI yueo- B cirydae eciu Kk mpoMeXyTOYHOM aTTecTaliuy HabpaHa cymMMa MeHee 51 6asos,
HOH paboThI IS HE BBINIOJIHEHBI BCE 3a/laHus, TO oOydaromeMycsi HeoOXOAMMO HabpaTh HeOCTaro-
4 | HeycmieBaOImMX (BOC- | Iee KOJIMYIECTBO OAIOB 3a CUET BBHINOIHEHHS JOMOTHUTEIBHBIX 3alaHNH, 10 KOHIIA

CTaHOBHUBIINXCS HA
Kypce o0ydeHus1) 00y-

TocJIeIHeH (3aueTHo) Hexenu cemectpa. [Ipu 3ToM HeoOXoauMo mpopadboTarh Ma-
TepUall BCeX NPOIMYIICHHBIX MPAKTUYECKUX M JIJA00PATOPHBIX padoT.
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Yarmuxces 4Jid noJry- (DOpMLI JOIIOJIHUTCIIbHBIX 3a[[aHPII71 (HaSHa‘laIOTCSI npenouaBaTeneM):

YEHUSI HEIOCTAFOLINX — BBINIOJIHEHHE U 3aI[UTa MPOIYIICHHBIX JJAOOPAaTOPHBIX padoT (IIpH HEBO3MOXK-
0aIIoB B KOHIIE Ce- HOCTH IOTIOJIHUTEIFHOTO NPOBEICHHUS JJab0opaTopHOIl paboThl MpenoiaBaTeb ycTa-
MecTpa HaBJIMBACT (JOpMy AOMOTHHUTEIHHOTO 3aJaHUs 10 TEMAaTHKE MPOITYIIEHHOH mabopa-

TOPHOU pabOTH CAMOCTOSTEIHHO),

1 Gain 3a OgHO 3aJaHUE.

JInkBUanus akageMHIeCKHX 3310JDKCHHOCTEH, BOSHUKIIHNX U3-3a Pa3HOCTH B
y4eOHBIX IJIaHaX TPH MEPEBOE MIK BOCCTAHOBJICHUH, IIPOBOJUTCS ITyTEM BBIMIOIHE-
HUSI IOTIOJTHUTENIBHBIX 3a/1aHuH, (hopMa U 00BbEM KOTOPBIX ONpEesseTCsl peroaaBa-
TENeM.

6.3 IIpoueaypa oueHMBaAHUSA Pe3yJIbTATOB OCBOEHUS JTMCIUIIMHBI

PyOexxHble KOHTPOJIM U 3a4eT MPOBOAATCS B (JOPME YCTHOI'O OTBETA HA OJAMH BOIPOC, C
MPEABAPUTEIIBHON MOATOTOBKOM K OTBETY 110 3aIaHHOMY BOIIPOCY.

Ilepen npoBeneHuEM KaxI0ro pyOekKHOIro KOHTPOJIS MpernojaBaTellb NpopadaThIBAaET ¢
00y4aromuMHUCsl OCHOBHOHM MaTepHall COOTBETCTBYIOIINX pa3zesioB TUCIHUILIMHEI B (hopMe KpaT-
KO JIEKIIMH-TIUCKYCCHH.

Ha noxaroroBky 115 0TBETa Ha BOIPOC PyOEKHOT0 KOHTPOJI 00y4ar0oIeMycsl OTBOAUTCS
BpeMs He MeHee 15 MUHYT.

3auer BkitoyaeT 30 BompocoB. Bpewms, oTBoguMoe o0ydaromemMycst sl IOATOTOBKH OT-
BeTa Ha OJUH BONpOC, cocTaBisieT He MeHee 15 munyT. IlpenonaBarens oneHuBaeT B Oamiax
(makcumyM 30) comepxaHue OTBETA, MOJIHOTY U Ka4yeCTBO M3JI0KEHHOro Marepuaina. [Ipu HeoO-
XOJMMOCTH, MOT'YT OBITh 331aHbI JOIIOJHUTEIbHBIE BOIIPOCHI.

Pe3ynbTarhl TEKylero KOHTPOJISl YCIEBAEMOCTH U 3aueTa 3aHOCATCA MPENoJaBaTesieM B
3a4EeTHYI0 BEIOMOCTb, KOTOpasi CA€TCs B OPraHU3allMOHHBIN OT/Je]l HHCTUTYTa B J€Hb 3aueTa, a
TaK)K€ BBICTABJISIOTCS B 3aUETHYIO KHIDKKY 00y4aroIerocs.

6.4. IIlpuMepbl OLEHOYHBIX CPEACTB VISl PyOeKHbIX KOHTPOJIeil, 3a4eTa

[TprmepHBIii TepeueHb BONPOCOB K pyOexHOMY KOHTpoutro Ne 1

1. Knaccudukanus xpomarorpadpuueckux METOJIOB 110 arperaTHOMY COCTOSTHHIO (a3, MEXaHU3-
My B3alMOJENCTBUS cOpOaT-cOpOEHT, MPUMEHAEMOM TEXHHUKE, CITIOCO0Y OTHOCUTENIBHOIO IMepe-
MerieHus §as

2. Kosppunuent pacnpenenenus (GU3NKO-XUMHUECKAN CMBICT)

3. YepxxuBaemMblii 00beM U BpeMsl yAepKUBaHUs

4. CenekTUBHOCTH U 3Q¢pexTuBHOCTh. Koapduument yaepxxuBanus

5. CBsI3b CKOPOCTH MepeMElIeHHs BEIeCTBA BJIOJIb CJIOSI HEMOJABMXKHOM (a3bl ¢ ko3 duiuen-
TOM pacHpeesIeHus: U U30TepMOi copOLuu

6. [TapameTpsl XpoMaTorpapuueckoro muka

7. OcHOBBI KOHIENINN TeopeTnueckux Tapenok. [lorarne BOTT. Yncno teopeTnueckux tape-
J0K U 3P PeKTUBHOCTH KOJIOHKH. 3aBrucuMocTh BOTT oT ckopocTu motoka

8. YpaBnenue Ban-/leemrepa

9. IlpunnunuanbHas cxema xpomartorpada. Beibop mapamerpoB xpomarorpaduueckoro onpesue-
nenus. UnenTudukanus BenecTs

10. KonnuecTBeHHbll aHanu3. M3mepeHne miuom@aaei BICOT MUKOB. MeTO/Ibl BHYTPEHHETO H
BHEIIHEro cTaHAapToB. MIcTOUHKKY OIIMOOK, BOCIIPOU3BOIMMOCTD U3MEPEHUI

[TpuMmepHBIii IepedeHb BOMPOCOB K pyOeKHOMY KOHTPOIIO Ne 2

1. T'a3o-agcopOoHHas M Ta30-KUAKOCTHAS XpoMarorpadus. AnmapaTtypa i Ta30BOM XpoMa-
torpaduu. XpomaTtorpapuieckrue KOJIOHKH, TepMOCTAThI, eTeKTophl. Kiaccugukaius MeTo10B.
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2. Knaccuduxanus MmetonoB razoBoi xpomarorpaduu. Muaaekcsl yaepxusanus Kosaua. Mcrou-
HUKU MOTPEIIHOCTEN MpU UX ompeneaeHUur. MeToauka KOJIMYEeCTBEHHON ra30BOM XpomaTorpa-
¢bumn.

3. Anmaparypa A KUAKOCTHOM xpoMaTtorpaduu KuakocTHble XpoMaTorpadsl

4. OCHOBHBIC TPEICTABICHHUS O MEXaHWU3ME >KHJIKOCTHOW abCOpOIMOHHOHN Xpomarorpaduu.
CopOenTsl. DmoeHT. Tpeboanus k moaBmwkHOHN ¢asze. Cuna moasmwkHoU (a3el. BiusHue npu-
POZIBI M COCTaBA MOABMKHON (ha3bl HA CEIEKTUBHOCTb.

5. HopmanbsHo-dazoBas )KAX. Moaenu ynepKuBaHHs U THUITBI B3aUMOJICHCTBUS copOaTa ¢ cop-
6enrom. ObnacTu MpuMEeHeHUs1 HOpMaibHO-(a3oBoil KAX.

6. MonooOmenHnas xpomarorpadus. Cymuoctb Meroaa. OCHOBHbBIE NPEICTABICHUS O MEXaHU3-
Me HoHHOro oOmena. MonooOMmeHnHoe paBHOBecwe. KoHCTaHTa paBHOBECHS, CEIEKTUBHOCTb,
dakrop pazaeneHus. Psaabl ceneKTUBHOCTH

7. HonoobMennuku, ux kimaccupukanus. KomruiekcooOpasyromme copOeHThl. Du3nko-
XUMHYECKHE CBOWCTBA MOHOOOMEHHHKOB (OOMEHHas eMKOCTh, HabyXaHue, TepMHUUYECKas U pa-
JUAITMOHHAs yCTOMYMBOCTE). IOHHBIN 00MEH B KOJIOHKaX. [[puMeHeHHe B aHAH3E.

8. Brniusinue pH 1 KOHIIEHTpaIuu AIII0OCHTa Ha yAepKUBaHHE HOHOB. ATapaTypa U CrocoObl Je-
TEKTUPOBaHMs. J[BYXKOJOHOYHAS W OJHOKOJIOHOYHAs MOHHAs Xpomarorpadus. [Ipumepsr npu-
MEHEHUSI HOHHOM XpoMaTorpaduu.

9. ToukocnoitHas u OymaxHas xpomatorpadus. Teoperndeckre OCHOBBI METOJIOB. Benwmun-
Ha R, ee cBa3b ¢ KOdpuUIMEHTOM pacmpeneneHus. MeToabl onpeneiaeHus] dTOW BEIUYUHBL
@DaxTOpHI, HA HEE BIUSIOLIUE.

10. bymara nans xpomatorpaduu, copbeHTsl 1 ToHKocnoiHoi xpomatorpaduu (TCX).
PactBopuTenu. TexHuka nojsydeHust XpoMaTorpaMm: BOCXO/s11asi, HUCXOAA1Iasi, OTHOMEpHas,
JIBYMEpHas U Kpyronasi.

[TprMepHBIii TEpeUeHb BOIPOCOB K 3aUETy

1. Ipunuun xpomaTtorpaduueckoro pasjieiaeHus KOMIIOHEHTOB CMECH, KJIacCU(PHUKAIUU XpoMa-
TOrpa)uIecKux METOJIOB.

2. Anmaparypa Ji1s Ta30Boil xpomaTtorpaduu. Cxema ra3oBoro xpomarorpada.

3. JlerekTopsl A ra3oBoil xpomarorpaduu. TpeboBaHUs, NpeaAbsABIseMbIe K IeTEKTOpaM, U UX
OCHOBHbBIE XapaKTEPUCTHKHU.

4. Karapomerp u JJUII.

5. NoHn3anoHHbIe JETEKTOPBI.

6. HenonBuxuas sxuakas ¢asza. Ber6op u kiaccudukanyuy HemoIBUKHOM (a3bl MO MOJISPHOCTH
(monsipHOCTH 1O PopiiHaiinepy).

7. TazoxkuaxoctHast xpomarorpadus (IKX). 3akon ['enpu, 3akon Pays.

8. I'a3 HocuTenb. OCHOBHBIE TPeOOBAHUS, IPEABSIBISEMBIC K Ta3y HOCUTEITIO.

9. Xpomarorpapudeckne KoJIOHKH. Marepuain, pasmMepsl U (popMa KOJOHOK. AHaIMTUYECKHUE,
KalWUISIPHBIE U TIperapaTUBHbIE KOJIOHKH.

10. TBepable HocuTenu (aACOpPOEHTHI), Ha3HAYEHHUE TBEPAOTo HocuTend. [IpupojHble U MOIH-
MepHBIe ancopOeHThl. OCHOBHBIC THUIIBI aJICOPOCHTOB, MCIOJIB3YEMBIX B Ta30aJCOPOIIMOHHON
xpomarorpaduu.

11. TeopeTrnyeckue OCHOBBI XpoMatorpaduu, aacopomus u abcoporms.

12. Teopuu xpomarorpaduu. Knaccudpukamus teopuit xpomatorpaduu 1no ¢Gopme H30TEpM
COpOIMH U CKOPOCTH YCTAaHOBJIEHHUS! PaBHOBECUS MEXK/Ty HETIO/IBI>KHOM U MOJIBHKHOM (azaMu.
13. Teopust MMHENHHON paBHOBECHON XpomaTorpaduu: METOJ MaTepHaibHOro OanaHca. BeiBoj
ypaBHEHUW CKOPOCTH JIBIXKEHHUSI 30HBI copOara i afcOpOIMOHHON U pacrpeaeuTeIbHON Ta-
30B0oi xpomarorpaduu. Teopust paBHOBECHON HI€aIbHOM Xpomarorpaduu.

14. UcnipaBnenHble (MpUBEACHHBIC) BpEMEHA YASPKUBAHUS U yAepKuBaemMoro oobema. [Tompas-
KU Ha YCJIOBHS XpOMAaTOrpa)uyeckoro OmnbITa.

15. KoaddurueHT pasMbpIiBaHHIO XpOMATOrPaUIECKUX 30H.

16. Teopust TeOpeTUUECKUX TaPETIOK.
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17. YpaBuenue Ban-/leemTepa 1)1 HacaZ04YHbIX U KaIWJUIBSIPHBIX KOJIOHOK

18. DddexTrBHOCTH PaKkTOPOB HA 3PPEKTHBHOCTH XpOMATOrpaduIECKOro MpoIiecca.

19. Onenku kavyecTBa Xxpomarorpaduyeckoro pasiencHus. BiusHue pa3nuusbix (akTopoB Ha
Ka4yeCcTBO pa3zesiCHusl.

20. Kputepun k03(pGUIHEHTHI CENEKTUBHOCTh 10 XEPHUHTTOHY.

21. JIuneitHoe mporpaMMHUpOBaHKE TEMIIEPATypPbl KOJIOHKHU.

22. MeTopl Ka4eCTBEHHOTO aHAJIM3a B XpoMaTorpadum.

23. Unpaekcsl yaepxuBanusi Kopaya.

24. KonnuecTBeHHBIN aHATIN3 B XpOMaTOrpagum.

25. [Ipumenenue xpomarorpaduu s GU3NKO-XMMHUIECKUX UCCIICIOBAHUMA

26. OcoOEHHOCTH KOJIOHOYHOH KUAKOCTHON XpoMaTorpagum.

27. BeicokoaddextuBHas xuakoctHas xpomarorpadus (BOXX).

28. [TnockoctHas xpomaTorpadus. BapuanTel TOHKOCIIOHHOI Xpomarorpaduu.

29. bymaxknast xpomarorpadus.

30. Dkckimo3noHHasA (cuToBass) xpomarorpadus (renb—xpomarorpadus). JiuneiHon nuddys3umn,
HEPaBHOBECHOH yuHThIBaOmui Xpomarorpaduu. [Ipuunuel, >h(ekTHBHBIA MpPUBOIALINE K
xpomarorpaduyeckoil KOJOHKH. BiusHuE pa3iuyHbIX pa3/ieieHusl CEEKTUBHOCTH U CEJICKTHB-
HOCTHU: KOJIOHKH U CTETICHb HETIO/IBHKHOM pazjienenus, ¢hasbl.

6.5. @oH/1 OLIEHOYHBIX CPEICTB

[Tonuplil 6aHK 3aHaHU TSI TEKYHIETO, pyOSKHBIX KOHTPOJIEH M MPOMEKYTOUHON aTTe-
CTallMU MO JAUCIMIUINHE, MOKA3aTeNu, KPUTEPUH, Kbl OICHUBAHUS KOMIIETCHIIMM, METOIUY e-
CKHE MaTepHualibl, ONPECNAIONINe MPOIEeIypbl OICHUBAHHUS 00pa30BaTENbHBIX PE3YIbTATOB,
MIPUBEIEHBI B Y4€OHO-METOIUYECKOM KOMILJIEKCE TUCIUTIITUHEI.

7. OCHOBHAS 1 JONMOJIHUTEJIbHASI YYEBHAS
7.1. OcHoBHas yuyeOHasl TUTepaTypa

1. Mocksun JI.H., PoquakoB O.B. Metoas! pa3aeneHusi KOHIEHTPUPOBAHUS B aHATUTHYECKOM
xumud / U3a. Jom «uTemnekT», 2012. — 352 c.

2. 3omot1oB F0.A. OcHoBBI aHanuTHUECKOH XuMuH, T. 1,2. M.: Bercm. mik., 1999. — 351 c.

3. Hopoxosa E.H., [IpoxopoBa I'.B. Ananutnueckas xumusi: Yueb. A YH-TOB U By30B. — M.:
Bricr. mik., 1991. — 256¢.

4. Xpomarorpadus. HCTpyMeHTaNbHas aHATUTHKA: METOAbl XpoMaTorpaduu M KamuIIIPHOTO
anexTpodopesa [DnekTponnbiit pecypc] / békkep FO. - M. Texnocdepa, 2009. - pexum gocryrma:
http://www.studentlibrary.ru/book/ISBN9785948362120.html

5. AHanuTHuecKas XUMUs: GU3NKO-XUMHUYECKHE U (PU3NUECKHe METO bl aHaIH3a [ DIEeKTPOHHBIN
pecypc]: yuebnoe nocobue / H.M. MoBuaHn. - Kazans : MI3garensctBo KHUTY, 2013. - - pexxum
noctyna: http://www.studentlibrary.ru/book/ISBN9785788214542.html

7.2. JlonosiHUTEIbHAS Y4eOHas1 JUTEepaTypa

1. ’Kunkoctrast xpomatorpadus [Dnexktponnsiii pecypc] / Xenke X. - M. : Texnocdepa, 2009. -
pexum gocrymna: http://www.studentlibrary.ru/book/ISBN9785948361987.html

2. TazoxpomarorpadmdecKuii aHaM3 3arps3HEHHOTO Bo3ayXa [DIeKTpoHHBIH pecypc] / Jpyros
10.C.-M.: JIaGoparopus 3HAHUH, 2015. - pEXUM JI0CTyTIA:
http://www.studentlibrary.ru/book/ISBN9785996327898.htm

3. buomemununckas xpomartorpadust [DnekrponHsii pecypc] / A.A. dyto - M.: ITDOTAP-
Menua, 2016. - pexxum goctyma: http://www.studentlibrary.ru/book/ISBN9785970437728.html
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4. PynakoB O. b. u gp. CnyrHuk xpomarorpaducra. MeToabl KUIKOCTHOM XpoMaTorpadpum.
Boponex. NU3-Bo: «Bogoneit», 2004.

8. YHEBHO-METOJNYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI OB YUAIOIINUXCS

1. Ileppu u np. [IpakTHyeckoe pyKOBOACTBO IO XKHUAKOCTHOH xpomarorpaduu. M.: Mup, 1974

2. ®putn [Ix. Monnas xpomarorpadus. M.: Mup, 1984

3. PykoBoacTBO 10 KamuyuisipHOMY 3ekTpodopesy. / [Tox pen. A.M. Bonomryka, Hay4nsrii coBer
o xpomatorpaduu. M.: Hayka, 1996.

4. CromsapoB B.B. u np. Ilpaktnueckast >xuakocTHas u razosas xpomarorpadus. C.-116.: C.-
[TerepOyprckuii yauBepcuteT, 1998.

5. CBepxkputnueckas ¢ronnnas xpomarorpadpus. / Ilox pea. P. Cmura. M.: Mup, 1991.

6. bensiBckas T.A. u 1p. MeTonuku o xpomarorpaduueckomy ananusy. Mocksa - 1976.

7. Xpomarorpaduueckre MeToibl aHanu3a. JIabopaTopHbIii IPAKTUKYM /IS CTY/IEHTOB CIIELIMAIbHOCTH
04.05.01 (na npaBax pykomucu)/ Kamaes I.H. nouent kag. dullX

9. PECYPCBI CETH «MHTEPHET)»,
HEOBXOJAMMBIE U1 OCBOEHUA JNCHUITJINHBI

Ne WuTepHer-pecypce Kpatkoe onucanue

HOpTaJ'I (I)YH,Z[aMeHTaJ'IBHOFO XUMHNYC-

1 | http://www.chem.msu.ru/
CKOro 00pa3oBaHus

HayuHo-nonysisipHbIil XUMHUYECKUI

2 | http://chemanalytica.com/
nopraj

CaiiT o HeopraHM4ecKoOMy U opra-
HUYECKOMY CHHTE3Y U JINTePaTypHbIM
HMCTOYHHMKAM 10 CUHTE3Y BELIECTB,
TOKCHKOJIOTHH (hapMaKOJIOTHI

3 | http://chemister.ru/

http://www.alhimikov.net/elektronbuch/menu.htm | MaTepakTuBHBI MyIbTHMETUIAHBIN

4 I y4eOHUK 110 HEOPTaHUYECKOH XUMUH
5 | http://www.xumuk.ru/nekrasov/ Y4ueOHUK HEOPTaHHYECKOH XHUMHUH
oy Hayunas snexkrponHast 6ubinorexa
6 | http://elibrary.ru/defaultx.asp ELIBRARY RU
EJIMHOE OKHO pocryna k 37iek-
7 | http://window.edu.ru/unilib TPOHHBEIM OMOJIMOTeKaM By30B Poc-
CHH.
8 | http://biblioclub.ru VYHuBepcurerckas 0ubinorexa
ONLINE.

DNIeKTPOHHO-OMOIMOTEUHAs CHUCTEMA

9 | http://znanium.com :
«Znanium.com

Buptyansnas oubnuorexa «MHTY-

10 | http://virtuallib.intuit.ru UT»
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10. THOOPMALIMOHHBIE TEXHOJIOI' MU,

IMPOI'PAMMHOE OBECIIEYEHUE
N UHOPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

[Ipu yTeHNM JEKIMI UCTIONB3YIOTCS CllaliIoBbIe Mpe3eHTauu. K onepanimonHoi cucremMe u npo-
IrPaMMHOMY OOECIIEYEHHIO KOMITBIOTEPA, MCIIOJIB3YEMOTO MPH MOKa3€ CJIANI0BBIX MPE3CHTAIHH,
MPEIbSABISAIOTCS MUHUMAIIbHBIE TPEOOBaHUSI.

1. OBC «Jlanb» 2. OBC «Koncynbrant cryaentay 3. ObC «Znanium.comy» 4. «["apant» — crpa-
BOYHO-TIPAaBOBAs CHCTEMa

11. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTIIMHBI

MatepuanbHO-TEXHUYECKOE OOecreueHue Mo peann3anui AUCHUILTMHBI OCYIIECTBIISIETCS B CO-
otBeTcTBUHU ¢ TpeboBanusimu O@I'OC BO no ganHOM 00pa3zoBaTeIbHOM MporpaMMme.

12. 1151 cTY/1€HTOB, 00YYAIOLIUXCS € UCTOIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbLHBIX
TeXHOJIOT Uil

[Tpy ucronb30BaHUM SIEKTPOHHOTO OOYYEHHUS W TUCTAHIMOHHBIX 00Pa30BaTENBHBIX TEXHOJIO-
ruit (manee D0 u JIOT) 3aHATUS MOJHOCTHIO WM YAaCTUYHO MPOBOAATCA B PEXKUME OHJIAMH.
OO0beM AUCUUIUIMHBL U paclpeesieHue Harpy3Kd Mo BHaaMm pabor cooTBercTBYeT 1. 4.1. Pac-
npezeneHre 6aioB COOTBETCTBYET 1. 6.2 1100 MOXKET ObITh U3MEHEHO B COOTBETCTBUU C pellle-
HueM Kadenpsl, B ciaydae nepexona Ha D0 u JIOT B mponecce oOyuenus. Pemenue xadenpst 00
UCTIOJIb3YEMBIX TEXHOJOTHAX U CUCTEME OLIEHUBAHU JTOCTHKEHUN 00yUaroMUXCsl IPUHUMAETCS
C Y4€TOM MHEHHS BEAYIIETO MPEoIaBaTels U JJOBOJNUTCS 10 CBEACHHUS 00YJIArOIINXCS.
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ITPUJIOXKEHUE 1
AHHOTanus K padoyeit mporpaMme JUCHUTIITAHBI

«XpomaTtorpaguyeckne MeTOIbI AHAJIU32»

O06pazoBarenbHON MPOrPaMMBbI BBICIIETO 00pa30BaHuUs —
IIPOrpaMMBbI CIIELUAIUTETA

04.05.01 — ®dynaameHTAJbHAS M NPUKJIATHAST XUMMHSI,
Hanpasnennocts (mpoduib): AHATUTHYECKAS XUMUS

Tpynoemkocts auciumnnel: 2 3E (72 akageMudeckux vaca)
Cemectp 9 (ounas hopma oOydeHHUs)

dopma NPOMEKYTOUHON aTTECTALUN: 3a4ET

ConeprkaHue TUCIUILTAHBI

®u3UKO-XMMUYECKIE OCHOBBI XpoMarorpaduu, TEOpeTHIeCKHe OCHOBBI. MeTObI
XxpoMarorpauuecKkoro aHajau3a: ra3oBas XpomaTorpadus, KHAKOCTHas Xpomarorpadus,
BBICOKOS (P eKTUBHAS KUIKOCTHAS XpoMarorpadus.
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JUCT
perucTpaumMu u3MeHeHuil (J10MoJTHeHUil) B padouyro nporpamMmy
yueOHOH TUCHHILIMHBI
«XpomaTtorpadpuyeckue MeTOAbl AaHAJIN32)

HN3meHeHust / 10N0JTHEHHUSI B pad0UyI0 IPorpamMmy
Ha20 /20 y4yeOHbIii roa:

OTBETCTBEHHBIN IpenogaBaTelib /®.HN.0./

W3meHeHus yTBepKACHbI Ha 3acelaHuu Kadeapbl «  » 20 r,
[TpoTokoa Ne

3aBenyronuii kageapoi «_» 20 T.

H3meHenusi / nonoiHeHnst B pado4yio nporpaMmmy
Ha20  /20__ y4eOHbIi rox:

OTBeTCTBEHHBIN MPENOAABATETD / ®M.0./

N3menenus yTBepKIeHbI Ha 3acelaHuu Kaheapsl «  » 20 T.,
IIporokoi Ne

3aBenyrouiuii kadeapoit «_» 20 T.
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