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1. OFBEM JIUCHHUIIJINHBI

Bcero: 2 3a4eTHBIX eIMHUIIBI TPYA0eMKOCTH (72 akaJeMUYEeCKHX Jaca)

QOunas popma o0yueHust

N Ha Bcro Cemectp
Bun yueGHOM paboThI
JTUCHUTUITUHY 9

AyauTOpHBIE 3aHATHS (BCEro 4acOB) B TOM YHCJI€: 48 48
Jlexknuu 12 12
JlaGopaTopHbie pabOTHI 36 36
CamocrosiTesbHast paboTa, BCero 4acoB 24 24
B TOM 4HcCJIe:

IToaroroBka K 3adery 18 18
Jlpyrue BUJbI CAMOCTOSITENIEHOW PabOTHI 6 6
Bug npomexxyTouHOM arTectanuu 3a4eT 3a4eT
OO0masi TpyI0OeMKOCTh AWCHMILIUHBI M TPYIOEMKOCTh IO Ce- 7 7

MECTpaM, 4aCOB




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM ITPOT'PAMMBI

HNucnunnuHa «Xpomatorpadhudeckue METOAbl aHAIU3a» OTHOCUTCS K 00Ky 1, Bapua-
TUBHOU 4acTH (popMUpyeMOl ydacCTHUKaMHU 00pa30BaTEIbHBIX OTHOILICHHH.
W3ydyeHrne AMCUMIUTMHBI Oa3upyeTcsl Ha 3HAHUAX, YMEHHUSAX M HaBbIKax, MPHOOpETEH-
HBIX NPH U3YYEHUH CIETYIOIUX JUCIUIUIMH B 00beMe MPOrpaMMbl YHUBEPCUTETA:
— Maremartnka;
— Pusuka;
— Uudopmaruka;
— Heopranuyeckas xumus;
— Ou3ndecKass XUMHUS;
— AHamuTHYecKas XMMHUS;
— Opranuueckas XuMHS;
— Mertoab! pa3zieneHus U KOHLEHTPUPOBAHMUS,
— XuMHUYecKre OCHOBBI OMOJIOTUYECKUX MPOLIECCOB;
— dusnyeckre METOIbl UCCIIEI0BAHUS;
— CTpoeHME BEIECTBA;
— XUMUYECKAsT TEXHOJIOTHUS.
3HAaHUS, YMEHUS U HABBIKH, IOJIyYEHHbIE NPU OCBOCHHUHU AUCIHUMNINHBI «MeETObl
XpomaTorpauueckoro aHajin3ay, sIBISIOTCS 0a30BBIMU B NMPAKTUKE COBPEMEHHBIX (U3U-
KO-XMMHUUYECKUX METOJ OB aHaIN3a.

3. INIAHUPYEMBIE PE3YJIBTATbBI ObYYEHUA

Llenpio U3ydeHHUS TUCHUTIINHBI «XpoMaTorpadudeckue METOAbl aHAIN3ay» SIBISCTCS:

— Ilonyuenune ¢pyHIaMEHTAIBHOTO U NMPOdECcCCHOHAIBHOrO (CrenuaibHoro) odpaso-
BaHMUsI, CHOCOOCTBYIOIIETO BCECTOPOHHEMY PA3BUTHIO JINYHOCTH;

— W3y4YeHUE OCHOB XpoMaTorpauuecknux METOJ0B aHaIU3a.

3agagaMu OCBOCHHS AWCIUIUIMHBI SBIISIOTCS:

— ¢popMuUpOBaHNE MPAKTHYECKUX HABBIKOB XPOMATOTPAPUUECKOTO aHAIN3a U PabOTHI
Ha aHAJIMTUYECKOM ammaparype.

Kommerenmyu, popmMupyeMbie B pe3ysIbTaTe OCBOCHUS TUCIUILINHBL:
— CITOCOOHOCTH OMPEENSITh CIIOCOOBI, METOIBI M CPECTBA PEIICHUS TEXHOIOTHUYECKHUX 3a-
nay (ITK-3);
— CHOCO6HOCTB HUCITIOJIB30BAaTh AHAJIUTUYCCKUEC METOAbI HCCIICOOBAHUA B aHaJIn3e
paznmuuHbix 00bekTOB (I1K-5);
— CHOCO6HOCTL OpPraHu30BLIBATH u IMPpOBOAHUTD Pa3jINIHbIC MCpONpUATUA B
npodeccuonanbHoi chepe aestenpHocTh (I[1K-7).

B pe3ynbrare 0cBOCHMS TUCITUILTMHBI 00yIatOIHIACS TOTDKEH:

— 3HaTh OCHOBHBIE MOHATHS U 3aKOHBI Xpomarorpaduu, OCHOBHBIE MPUHIUIBI PaOOTHI
OCHOBHBIX CTPYKTYPHBIX OJIOKOB XpoMaTorpadoB, METOMIbI M MPUEMBI Ka4YeCTBEHHOTO U KOJINYE-
CTBEHHOT0 Xpomarorpaduueckoro ananusa (s [1K-3).

— YMeTh OIICHHUTh MPABHIBHOCTh, TOYHOCTh M HAJEKHOCTH IOJYUYECHHBIX PE3yIbTATOB,
WCIIOJIb30BaTh BBHIYMCIUTEILHYIO TEXHUKY M MPOTPaMMHOE 0OecrieueHue KOMIBIOTEPOB B TPHU-
KJIQJHBIX 3a/1a4ax MeTo10B Xpomarorpadun (mis [1K-5, TTK-7).

— BrnanmeTs mpakTHUeCKUMHU HAaBBIKAMH HCIIOIB30BAHMS XPOMATOTPaQUIECKOr0 aHaTHU-
3a IS aHAJIM3a MHOTOKOMIOHEHTHBIX cMmecedt (st T1K-5, TIK-7).



4. COAEP KAHUE NUCIUIIJINHBbI
4.1. YuyeOHO-TeMAaTHYECKHII IJIaH
Ounas ¢popma o0y4eHus1

H KosmuecTBo yacos
AMMEHO- udp KOHTAKTHOIi padoThI ¢ mpe-
BaHHe HaunmeHnoBanue
azrena TeMbI nojaaBareJsjieM

p Jlekunu | JlaGoparopHble
T1 Teopernueckre OCHOBBI XpOMa- 4 ]
P torpadumn
' T.2 I"a3oBas xpomaTorpadus 4 —
T.3 XKunkoctHas xpomarorpadus 4 28
BCEI'O 12 36

4.2. Conep:xanue JeKIUOHHBIX 3aHATHH

Tema 1. TeopeTnueckue ocHOBBI XpomMaTorpaguu

CymHocTts Xpomartorpadudeckoro metoga. Mcropust BosHukHoBeHUs. COBpEMEHHOE CO-
CTOSIHUE MeToAa U obsactu npuMeHeHHs. DpoHTalbHAas, BBITECHUTEJIbHAs, SJIIOCHTHas
xpomarorpadus. Knaccudukauus xpomarorpaguueckux METOAOB 10 arperaTHOMY COCTOSIHUIO
a3, MexaHU3My B3aMMOJCHCTBUS cOpOaT-COpOCHT, MPUMEHAEMON TEXHHUKE, CITIOCO0Y OTHOCH-
TEJILHOTO MepeMenieHus ¢as.

OCHOBHBIE XapaKTEPHUCTUKH Xpomartorpaduyeckoro mnpoiecca. Kordbunumenr
pacnpeseneHus. YaAepKUBaeMblii 00beM u BpeMms yAepkuBaHusA. KodduiueHT eMKOCTH.
CenextuBHOCTh U 3(pdextuBHOCTh. Koadduumentr ynepxuanus. Korddunuent pazaene-
Hus. Paspemenue.

Teopust paBHOBecHOW xpomaTorpaduu. CBs3b CKOPOCTH IEPEMEIICHHUS BEIIeCTBa
BJIOJIb CJIOSl HEMOJBMKHOM (ha3bl ¢ K0A((HUIIMEHTOM pacrpeeseHus U U30TepMoii copOrun. 3a-
BUCHUMOCTBH (POPMBI XpoMaTOTpauIecKOro MuKa OT BUAA U30TEPMBI COPOITUH.

Pa3sMbiTHe Xpomarorpaduueckoid 30HBI UM €ro (Qu3uveckue npuuuHbl. HepaBHOBecHas
xpomarorpadusi. OCHOBBI KOHIIENIMU TeopeTnueckux Tapenok. [Touarue BOTT. Yucno teope-
TUYECKUX TapesoK U APPEeKTUBHOCTh KOJOHKHU. HemocTaTku KOHIENIUU TEOPETUYECKUX Tape-
JIOK.

Kunernueckue teopun xpomarorpaduu. @akTopsl, BaISONUE Ha Pa3MbIBaHUE 30H. 3a-
BucuMocTth BOTT ot ckopoctu nortoka. YpaBHenue Ban-/leemrepa. IlpunuunuansHas cxema
xpomarorpada. Berbop mapamerpos xpomarorpaduueckoro onpeneneHus. Maentudukamnms Be-
miectB. KonnuecTBeHHbIN aHan3. M3MepeHne miomanaei BbICOT MUKOB. MeToibl BHYTPEHHETO
¥ BHEIITHETO CTaHIapTOB. VICTOYHHUKH OIIMOOK, BOCIPOM3BOIUMOCTh H3MEPEHHIA.

Tema 2. I'azoBasi xpomaTorpagus

[Tpunmun merona. Teopernueckue ocHOBBI MeToaa. Omnpenensembie BemiecTBa. OCHOB-
HBIC AHATUTUYECKUE XaPAKTEPUCTUKU. |'a30-acOpOIMOHHAS U Ta30-)KHIKOCTHAs XpPOMAaTorpa-
¢bus. Anmapatypa s ra3oBoid xpoMmarorpaduu. Xpomatorpaduueckue KOJOHKH, TEPMOCTATHI,
nerektopsl. Knaccuduxanus meronos. Muaekcs! yaepxuanus Kopaua. Microunuku morpeniHo-
CTel TpH UX ompeneaeHur. MeToInKa KOJIMYeCTBEHHOU ra30BOM XpoMaTorpadun



Tema 3. ZKuakoctHas xpomartorpapus

[Ipunmun metona. OmnpenesieHUE BeElIECTBA. AHAJTUTUYECKUE XapaKTEPUCTUKH COBpe-
MEHHOH BbICOK03()(PeKTHBHOM )kuaKocTHONW Xpomarorpaduu (BOXX). Anmaparypa ans Kua-
KocTHOHM xpomatorpaduu XKuakocTHeie XpomaTorpadsl (KOJOHOUHBIE, KamWUIApHBIE). HacockL.
BBoas! npo6. Kononku gerextops! 1 ux Be1OOp. Iloaroroska mpooOsl.

AncopOrnonHas xpomarorpadus. OCHOBHBIC MPEACTABICHUS O MEXaHU3ME KUIKOCTHOM
abcopOunonHoi xpomatorpadun. Copbentsl. DmoeHT. TpeboBanus k moasuxkHON (aze. Cuiia
MOABMXKHOU (a3bl. BinstHrEe TPUPOBI B COCTaBa MOABUKHOM (ha3bl Ha CEIEKTUBHOCTh. M30KpH-
TUYECKOE M IPaJUECHTHOE MIONpOBaHue. BiusHue Temeparypsl Ha simtoupoBanue. HopmanbHo-
dazoBas XKAX. Moxaenu yaep>KUBaHHUS W TUIIBI B3aMMOJICUCTBUS copOaTta ¢ copoenTom. Obia-
CTH MIpUMEHEHHs HopMalibHO-(pa3zoBoi JXKAX.

Oo6pamenno-dazopas JKAX. Mexanusm yaepkuBanus. Pa3nuanbie BIUSHUAS HA yACPKH-
Banue. [Ipumenenne obpamieHHO-(hazoBoit BOXX. Monoobmennas xpomarorpadusi. CyliHOCTh
MeToa. OCHOBHBIE MTPEICTABICHUS O MEXaHU3ME HOHHOTO OOMEHa.

HonoobmeHnHoe paBHOBecue. KoHCTaHTa paBHOBECHS, CEJIEKTHBHOCTD, (hakTop pasnene-
aus. Panel cenextuBHocTH. KnHeTnka moHHOro oOMmeHa. MoHHBINT OOMEH B HEBOIHBIX U CME-
[IAHHBIX CPE/Iax.

HNonooOMennnku, ux kinaccudukamusa. KommiekcooOpasyromme copOeHThl. DU3MKO-
XMMHUYECKHE CBOMCTBAa MOHOOOMEHHHKOB (OOMEHHast eMKOCTh, Ha0yXaHHue, TepMUYEcKas U pa-
JTUAIMOHHAsT YCTOWYUBOCTh). MloHHBIN 00MeH B KonoHkaX. [I[puMeHnenne B ananuze. Onpenere-
HHUe 00IIell CoJeBOM KOHIICHTPALUMU, KOHIEHTPUPOBAHUE MpUMeceil U3 pa30aBICHHBIX PacTBO-
poB. Pa3nenenue 31eMeHTOB ¢ OJU3KUMH XUMUYECKUMH CBOMCTBAMU U aMHUHOKHCIIOT.

Nonnas xpomarorpadus. OcHoBsl HOHHOH XpoMmaTorpaduu. Copdentsl. Cunte3 copOeH-
TOB. BB1OOp copOeHTOB, pazMep YacTuil, MaTpuia, (yHKIIMOHAJIbHBIE TPyNIbl. Bpems ynepxu-
BaHUS MOHA, €T0 CBA3b C KOA((OUIIMEHTOM CEJIEKTUBHOCTH, 0OMEHHON €MKOCTBIO, 00BEMOM COP-
OenTa. DmoeHThl. Biusaue pH u KoHIIEHTpauu 31I0eHTa Ha yIep )KUBaHUE HOHOB. ATMapaTrypa
U crocoObl JEeTeKTUPOBaHMA. J[ByXKOJIIOHOYHAs M OJHOKOJIOHOYHAs MOHHAs Xpomarorpadgus.
[Tpumeps! mpuMeHeHnsi HOHHOHN XpomaTtorpaduu. MoH-napraast xpomarorpadusi. CymHocTh Me-
tona. HopmanbHo-a3oBas u oOpamieHHo-(pa3oBasi moH-napHasi xpomaTtorpadus. MexaHu3Mbl
yAEp)KUBAHUS B MOH-TApHON Xxpomartorpaduu. Beibop ycnosuit onpenenenus. [Ipumenenne B
aHaJIM3€ OPraHMYeCKUX U HEOPTraHUYECKUX COCAMHEHUM.

Okckimo3noHHas xpomarorpadus. CymHocTsh MeTogaa. OCOOEHHOCTH MeXaHHu3Ma yIep-
KUBaHUS MoJieKyll. OOIacTi mpuMeHeHUs.

Jlurannooomennas xpomatorpadus. CymHocTh MeToga. CopOEHTHI U TIOIBIKHBIC (ha3bl
JUTSI pa3JeNIeHUs] aMUHOB M aMUHOKHCIIOT.

Kunkocth-xunkocTHas (pacnpenenuTenbHas) xpomarorpadus. OcHoBbl metona. Ko-
3 GUIHMEHT paciipeneneHus, (akTopbl, BIUSAIONINE HA €ro BenYuHy. HocuTenu, HermoABU>KHbIE
da3pl, TpeboBanuss k HuUM. [lomBuxubie ¢aszwl. [IpoTuBoTouHas xpomartorpadus. ToOHKO-
cioiiHast u OyMmakHas xpomarorpadus. Teopernueckne ocHOBHI MeToJ0B. Benuunna R, ee
CBsI3b ¢ Koa(hpunrenTom pacnpesenenus. MeTosl onpezeneHus 3Tol BeanurnHbl. @akTophl, Ha
Hee Biusomue. bymara nns xpomarorpaduu, copOEHTHI A1 TOHKOCIOWHONW XpoMaTorpa-
¢bun (TCX). PactBoputenu. TexHuka moaydeHus: XpoMaTorpaMM: BOCXOSIIAs, HUCXOAIIIAs,
OJIHOMEpHas, IByMepHasi 1 Kpyrosas. Dnekrpodoperndeckas Oymaxnas xpomarorpadus. Me-
TOABl KAYECTBEHHOT'O M KOJIMYECTBEHHOr0 aHanu3a. Beicokoaddexrunas TCX. Ob6nactu npu-
MEHEHHS.

Tema 4. Cepxkpuruueckas ¢Juronanas xpomarorpadus

CymnocTts MeTona. CBepXKpuTHUEeCcKUe (IIFOUABI, X CBOWCTBA (IJIOTHOCTH, BA3KOCTh,
kodppunuent nuddyszun). KomoHKH My CBEpXKPUTUUECKOW (GIIOUAHON XpomaTorpa-
¢un. O6nactu npumenenus. CpaBHenue metonoB BDOXKX, razoBoil u cBepxkputuie-
ckoi (pirronaHOM XpomaTorpadum..



Tema 5. JnekTpocenapanuoHHbIe METOAbI

OcHOBHBIC NPUHIUNBI. BapuaHTHl 3JIEKTpocenapaluOHHBIX METOHOB: KalUJUIAP-
HBII  30HHBIM  3nekTpodopes, KanWJUIIPHBIM  H30Taxodope3, KaNWUIAPHBIA  Tellb-
a51eKTpodope3, KaWIIIPHOE U303JeKTPO(POKYCUPOBAHNE, MULIENIAPHAs JIEKTPOKMHETHYECKAs]
Xpomarorpadus ¥ KanwusipHas syieKTpoxpomarorpadpus. OU3HKO-XMMUUYECKHE OCHOBBI AJIEK-
TpocenaparmoOHHBIX METOJIOB. DJIeKTpoocMoTHYeckuii mOToK (DOII). dakTophl, BAUSIONNAE HA
HamnpasieHue u ckopocts JOII. DnexkTpodopernueckas NOABHKHOCT HOHOB, (DaKTOPHI, BIH-
srore Ha Hee. Anmaparypa. Jlerektopel. MoaudumupoBanne kanuuisipa. CpaBHEHHE 2JIEKTPO-
cemapanoHHbIX MeTo10B 1 BOXXX. O6nacTi npuMeHeHus 3l1eKTpocenapaoHHbIX METOIOB.

4.3. JlabopaTopHbIe 3aHATHSA

107
bp Ne Hanmenosanue Copnepxanue q
TEMBI
Omnpenenenne copOIMOHHON N
OmpeneneHre COPOITMOHHON CIIOCOOHOCTH IMHKA W
CIOCOOHOCTH MOHOB ITUHKA H N
1 N KaJIMHsI U3 PACTBOPOB COJITHON KWCJIOTHI Ha KaTHOHHU- | 4
KaJMUA M3 PACTBOPOB CONAHON |
T.1 Ha KATHOHUTE
Onpeaenenue Ko3hGUIMEHTOB
bed d;ib . 2+ . 2+ | Pacuer koadduimeHToB pacnpeneneHus HOHOB Me-
2 | pacmopenenenus Fe”, Cd™, Zn™", o 4
Cut TaJIOB B XpOMaTOrpauIecKor KOJIOHKE
OnpeneneHne TMHAMUIECKOM
oomenHoii emkoctu (JJOE) n
. (’Hv ) Ompenenenne «/IOE» u «IIJIOE» xaTHOHOOOMEHHBIX
T.3 3 | moMHOM TUHAMHYECKON 0OMeH- 4
. CMOIJI, HCTIOJIb3YEMBIX B XpoMaTorpadun
Hoit emxoctH (I1/IOE) katnono-
0OMEHHBIX CMOJT
Paznencane nOHOB MeTOIOM W3ydyeHne npuHIUNa XxpoMaTorpaduyeckoro pasie-
T.3 4 . N T T N Y-t 4
HOHOOOMEHHOM XxpoMarorpaduun | merus nonoB Mn~, Co™, Cu™, Fe™, Ni"', Al"", Zn
5 | PyOexHsIit koHTpOsb Ne 1 4
2 -2 3
Pasnenenne Co”'; Ni*'; Fe’'; 2t it
It 3, 2+ M3yuenne mpuHIMna paszaeneHus moHoB Co™'; Ni;
Co™; Fe'"; Cu™" ¢ moMoIIbio ket 2 3+ 24 .
T.3 6 N Fe’"; Co™"; Fe''; Cu” mMeromoM pacmpenenuTenbHou | 4
pacripenenuTeNTsHON XpoMaTo-
xpomatorpadun Ha Oymare
rpa¢un Ha Oymare
Omnpe/eneHne HUKEIS METOI0OM
. . KonmuecTBeHHOE OmpeneneHre MOHOB HHUKENS METO-
T.3 7 | mByMepHO# OyMaXXHOH XpoMa- N . 4
JIOM IByMEpPHOU OyMa)kHOH xpomaTorpadun
Torpaduu
Onpenenenne KpacuTenen Me- N
N Paznenenne u onpenenenne Kpacurened MeTomoM Oy-
T.3 8 | Tomom OymMaxKHOI XpoMaTorpa- N 4
F- MaXHOU XpoMaTtorpaduu
9 | PybexxHbIit KOHTPOIH No 2 4
BCEI'O 36




5. METOAUYECKHUE YKA3ZAHUSA OBYYAIOLIIUMCHA
MO OCBOEHHIO JMCHUTIIJINHBI

[Ipu uTeHUM NEKIUI MPUMEHSETCS CUCTEMATHUYECKOEe, MOCIIE0BATEIIbHOE H3JIOKCHHE
Marepuaia pas3JiesioB M TeM JICKIIHOHHOTO Kypca, BKIIIOYas BCTYIUICHHE (ITOCTAHOBKA IENCH U
3a/1a4), OCHOBHYIO YacCTh (peanu3aiiusi TeMbl), U 3aKiIoueHne (0000IIeHne U BBIBOIBI).

[Tpn mpocIymMBaHUY JIEKIIUH PEKOMEHIYeTCsS B KOHCIIEKTE OTMEYaTh BCE BaXKHBIE MO-
MEHTBHI, Ha KOTOPBIX 3a0CTPSIET BHUMAHUE MPETIO1aBaTelb.

3a10roM Ka4eCTBEHHOTO BBIIOJIHEHHUS JTAOOPATOPHBIX paboT SBISETCS CaMOCTOSATENIbHAS
MOJrOTOBKA K HUM HaKaHyHE IIyTeM IMOBTOPEHUS TEOPETUUECKOTO MaTepuaa JeKIuii u ydaeOHou
JIUTEpaTyphl. PeKOMEeHyeTcs MOArOTOBUTE BOIIPOCH MO HESICHBIM MOMEHTaM U OOCYIUTh UX C
npernojiaBaTeseM B Havyase J1aboparopHoi paboTel. O0s13aTeNbHBIM ABIsSIETCS 0popMIIeHHE 1a00-
paTopHO# paboTHI 3apaHee Mepe]] 3aHITHEM C UCTIOJIb30BAHUEM BBIIJAHHBIX IPETIOIaBaTeIeM Me-
TOJIUYECKUX peKoMeHIanuid. B opopmiennu nabopaTopHoil paboThl JOKHA OBITH cHOpMyIH-
poBaHa 11e7b PabOTHI, JOJDKHBI IPUCYTCTBOBATH pasnensl «Kpartkas teopus», «IlocnenoBarens-
HOCTb BBINIOJIHEHHS pabOThI», «OCHOBHBIC PE3yibTaThl», «BeiBoa». Ilo okoHuaHun paboThl OT-
9eT MO HEH MpenocTaBiseTcsl Ha MOAMKCH MPENoJaBaTellio, OCIe Yero OHa J0JDKHA OBITh 3a-
HIMIICHA.

[TpenogaBaTeneM 3amIaHUPOBAHO NPUMEHEHHE HA JTA0OPATOPHBIX 3aHATHAX TEXHOJIOTHHA
pa3BUBAIOIICHCS KOOMepaliy, KOJUIEKTUBHOTO B3aMMOJACHCTBHS, pa300pa KOHKPETHBIX CHTYya-
nuid. [109TOMy Ha HEKOTOPBIX 3aHATHAX MPAKTHUKYETCS TPYMNIIOBOM METOJ BBIOJIHEHUS J1abopa-
TOPHBIX PabOT M 3aIUTHI OTYETOB, @ TAKXKE B3aMMOOILICHKA U O0CYXJICHHE PE3yJIbTAaTOB BBIIOJI-
HEHHUS J1TabOpaTOPHBIX paboT. Pe3ynbTaThl HEKOTOPHIX JTAOOPATOPHBIX PAabOT MOTYT OBITH TIpE-
CTaBJICHBI B MHTEPAKTUBHOM (hopMe B BHJIE MPE3EHTALUH, rpaudeckoro ohopmMiIeHusl.

JInst TeKymero KOHTPOJISL YCIIEBaeMOCTH IO OYHOH (opMe oOydeHHs NperojaaBaTeieM
UCTIONb3YyeTCsl OAITbHO-PEHTHHIOBAsE CUCTEMa KOHTPOJISL U OLIEHKU aKaJeMUYeCKON aKTUBHOCTH.
[TosTOMy HaAcTOSITENBHO PEKOMEHAYETCSl TIIATEIbHO IMPOpadaThIBaTh MaTepHal JUCIUIUIAHEI
IpU CaMOCTOSITENILHOW paboTe, y4acTBOBAaTh BO BceX (OpMax OOCYXICHHS U B3aUMOJICHCTBHUA,
KaK Ha JICKIUX, TaK U Ha Ja0OPAaTOPHBIX 3aHATUAX B LENAX JYYIIEr0 OCBOCHHUS Marepuaia H
NOJTyYEHHUs] BBICOKOW OLIEHKHU TI0 Pe3yJIbTaTaM OCBOCHUS TUCIMITIIMHEI.

Brmmonnenne camocrosTensHOW pabOTHI MOAPAa3yMEBAET CaMOCTOSTEIBHOE H3YydeHHE
pa3zesnoB JAUCHUILIMHBI, MOATOTOBKY K JJAOOPAaTOPHBIM 3aHATUSAM, K PYOEKHBIM KOHTPOJISIM, a
TaKKe MOJTOTOBKY K 3adery. PekomeHayemas TPpyIO€MKOCTh CaMOCTOSTEIFHON paboOTHI mpea-
CTaBJieHa B TabJHIIe:

PexomeHxyeMbIit pesKUM CaMOCTOSITEIHHOM pabOThI

PexomeHnnyemMasi TPy/10eMKOCTb,

o aKaa. gyac.
HaumeHoBaHUe BUIAa CAMOCTOSATEILHOMH PadoThI
OuHnas ¢popma
o0yueHust
CamocrosiTe/ibHOE N3y4YeHHe TeM IMCUUILIUHBI He BO- 2

1IeJAIINX B JeKIMOHHBIH Kypc:

JlerekTopsl B XpoMaTorpapuu;

ABTOMaTI/ISaHI/IH W KOMIIBIOTCpU3alrs aHaJIn3a

1
1
IToaroroBka K pyoe:xxHOMY KOHTpoJtto Nel 2
[ToaroroBka K pyoexHOMY KOHTPOJIIO No2 2

IoaroroBka k 3a4ety 18

Bcero: 24




6. ®°OH/I OHEHOYHBbLIX CPEJICTB

JUISI ATTECTALIAM IO U CHUATITAHE

6.1. IlepeyeHb OLEHOYHBIX CPEICTB

1. BamibHO-peUTHHTOBast CUCTEMA KOHTPOJISI M OLICHKH aKaJIeMUYECKOW aKTUBHOCTH CTYAEHTOB B
KTV (ans ounoit popmbl 00ydeHus)

2. OTYeTHI CTYJEHTOB TI0 JJA0OPAaTOPHBIM paboTaM

3. Borpocs! k pyOexHbIM KOHTpOIsiM Ne 1, Ne 2

4. IlepeueHb BOIPOCOB K 3a4ETy

6.2. Cucrema 0a/IbHO-PEHTUHIOBOM OLIEHKH PA0OThI CTYJEHTOB M0 JUCHHILIUHE

Ounas ¢popma oOyueHust
9 cemectp (3auer)

Conepxanue

Ne HanmMenoBanue
Pacnipenenenue 6aoB 3a 9 cemecTp
Brimonnenue u
ITocemenue .
N 3amurTa 1abopa- PyGexHbIi
Bun VP. JIEKIIUH . 3a4eT
N TOPHOU pabOTHI KonTpons
Pacnpenenenue 6a- (6 nexumii) (7 pador)
JIOB 32 CEMECTp IO
BHJIaM %61{0?“4 a60o Onerxa B 1 6 PKNe 1 —11 30
I P Gaax PKNe2-11
ThI, CPOKH CIJAYU
N IIpaBunbHBIE OTBE-
yueOHOH paboTHI (10- OTBET Ha BOIIPO-
Iocemenne | THI HA BOIPOCHI IO
BOJIUTCS CTYJICHTaM Ha CBI
MIpUMEYaHUE U 3aIHCh TeMe paboThI, 10- cnaJa
TIEPBOM 3aHSTHH) peleHue Ipak-
JICKITHH CTOBEPHOCTB pe- N
TUYECKOH 3aaun
3y/bTaTOB

Bcero 6 42 22 30

Kpurepunii nepecuera

5 | B TPAMIHORHYIO 60 1 MeHEee OaJTIOB — HE 3aUTEHO
OIICHKY IT0 UTOTaM 61 u 6onee 3auTeHO
paboTHI B CEMECTpe

g nomycka K IpOMEXYTOYHOH aTTeCTAIlH M0 JUCHUIUIMHE 3a CEeMecTp 00y-
YaroIuiics JOJDKeH HaOpaTh MO WTOTaM TEKYIIeTo W pyOeKHOTO KOHTPOJEH HE Me-
Hee 51 Oamna. B cimyuae ecnm obydaromuiicst Habpanm Mmenee 51 Oamia, TO K aTTecTa-
LUOHHBIM HCIIBITAHUSIM OH HE JIOIYCKACTCS.

s monmydyeHus 3adeTa 0e3 MPOBEACHUS MPOLEAYPHI IPOMEKYTOYHOHN arTecTa-
ouu o0ydaronieMycs Heo0X0AUMO HAOpaTh B XOJE TEKYIIETO U PYOEKHBIX KOHTPO-
neit He meHee 61 Oamia. B atom ciyuae uror OabHON OLCHKH, MOTy4YaeMoil 00y-
YAFOIUMCSI, OTIPEICISIETCS IO KOJIMYECTBY 0aJlIoB, HAOPAHHBIX UM B XOJE TEKYILETO

Kpurepmi monycka k| pyOexxHBIX KOHTposeW. Ilpu 3TOM, Ha YCMOTpEHHE MperoAaBaTelisi, OajuibHAs
pHTep ye OIIeHKa 00yJaloIIerocss MOXKeT OBITh MOBHIIIEHA 32 CUET MOJTYYCHHUS AOTOIHHUTEINb-
MIPOMEKYTOYHOM aT-
HBIX 0aJIJIOB 32 aKaIeMHYECKYIO aKTHBHOCTb.
TECTaLUH, BO3MOYKHO- . N
CTH HIONIVACHHS ABTO OO0ydarontiiicss, IMEIONIIHA MPaBo Ha MOJIyYeHHE OICHKH 0e3 MPOBEACHHS IIPO-
3 i LeAYPHl TPOMEKYTOTHOH aTTECTallni, MOXKET IOBBICHTE €€ IIyTeM CIadd aTTeCTallH-
MaTHYECKOTO IK3aMe-
OHHOTO HCTBITaHUS. B ciydae monydeHns oOydJalonIMcs Ha aTTECTAlMOHHOM FC-
Ha, BO3MOKHOCTb IT0- .
nbeitaHnn ) 6ayuIoB UTOT OATFHOM OICHKH MO JUCHUIUIMHE HE CHHU)KACTCS.
Jy4eHUs OOHYCHBIX
SaILI0B 3a aKaJieMHUYCCKYH) AKTHBHOCTh B XOJC OCBOCHHUS TUCHHUIUIMHBI, YYaCTHE B
yueOHO, HAYYHO-HCCIICAOBATCILCKOW, CIIOPTUBHOM, KYJIBTYPHO-TBOPYCCKOW U 00-
IICCTBEHHOHN NIEATEIFHOCTH 00YYAIOMIeMyCss MOTYT OBITh HAYHCIICHBI JOMOTHHUTEb-
Hble Oasutel. MakCUMallbHOE KOJMYCCTBO JOMOJIHUTEIBHBIX OaJUIOB 3a aKaJaeMuve-
CKYIO aKTUBHOCTh cocTaBisieT 30.

OcHOBaHUEM IS TIOJTY9EHHUS TOTIOTHUTEIHHBIX 0AaJUIOB SIBIISTIOTCS:

— BBITIOJIHEHHUE JTOTIONHUTENIBHBIX 3aJaHU 10 IUCHUIUINHE, JTOTOITHUTEIBHBIC
0aJUTBl HAYHCIIAIOTCS TIPETI0aBaTeNIeM;

— yJacTue B TeUCHHE ceMecTpa B y4eOHOW, HayIHO-HCCIIEIOBATEILCKON, CTIIOP-
THBHOH, KyJIbTYpHO-TBOPUYECKOHN M 00IIeCTBEHHOM AesiTensHocTH KI'Y.

DopMBbI 1 BHIIBI yUe0- B ciydae ecnii kK MpoMeXyTOYHOH aTTecTaniuy HabpaHa cymMa MeHee 51 6amos,
HOW pabOTHI A HE BBIMIOJTHEHBI BCE 3aJaHMA, TO CTYACHTY HEOOXOAWMO HaOpaTh HEINOCTAOIIee KO-
4 | HeycreBaromux (BOC- | JIMYECTBO 0AJUIOB 3a CUCT BBIMIOJHCHHUS JOTIONHUTEIBHBIX 3aJlaHUi, O KOHIA IIO-

CTaHOBHBIIUXCS Ha
Kypce 00y4eHHst) CTy-

cienHel (3aueTHoi) Hexenn cemectpa. [Ipu aToM HeoOxomuMo MpopaboTaTh MaTe-
pHa BCeX MPOMYIICHHBIX TPAaKTHUECKHUX U 1a0OpaTOPHBIX paloT.




JACHTOB I MOJYyYe- CDOpMLI JOIIOJTHUTCIIBHBIX 3a£laHPIfI (Ha3Ha‘IaIOTC${ npeno,uaBaTeneM):

HUS HEJJOCTAIOIINX — BBINIOJTHEHHE U 3aIUTa IPOIYIIEHHBIX JTa00pPaTOPHBIX paboT (IIpu HEBO3MOXK-
6aJuTOB B KOHIIE Ce- HOCTH JIOTIOJIHUTENIFHOTO TIPOBEACHUS JTab0opaTOpHOI paboTHl IpenogaBaTeib ycTa-
MecTpa HaBJIMBaeT (GOPMY JOIOIHUTEIHFHOTO 3aJaHus M0 TeMaTHKE MPOIYIIEHHON 1abopa-

TOPHOH pabOThI CAMOCTOSATEIHHO),

1 Gait 3a 0HO 3amaHuUE.

JIukBHIALMS aKaIEMHUUYECKHX 33JI0JKEHHOCTEH, BOSHUKIIINX U3-3a Pa3HOCTH B
Y4eOHBIX TUIaHAX TP MEPEBOIC WIIK BOCCTAHOBJICHUH, IPOBOIUTCS ITyTEM BBITIOTHE-
HUS TOTIOJTHUTEIBHBIX 3a7aHuil, popMa M 00EM KOTOPBIX ONPEEIIICTCS MPETo1aBa-
TEJEM.

6.3 Ilpouenypa oneHuBaHHUS Pe3yJIbTATOB OCBOCHHS TUCHHUIINHBI

PyOexxHble KOHTPOJIM M 3a4eT MPOBOJAATCS B (JOPME YCTHOIO OTBETA HA OJUH BOIIPOC, C
IIPEABAPUTEIILHON ITOATOTOBKOM K OTBETY 10 3aJaHHOMY BOIIPOCY.

Ilepen mpoBeaeHnEM Kakaoro pyOoeXHOro KOHTPOJIS MpenojaBareib IpopadaThiBaeT co
CTYZICHTAaMH OCHOBHOW MaTepHall COOTBETCTBYIOIIUX PA3/IeOB JAUCIUILUIUHBI B (hopMe KpaTKOU
JEKIUU-TACKYCCUH.

Ha noarotoBky s 0TBETa Ha BOIIPOC PyOEKHOTO KOHTPOJISL CTYACHTY OTBOJUTCS BpEMs
He MeHee 15 MUHYT.

3auet BKiroyaer 30 BonpocoB. Bpems, oTBoAMMOE CTyIEHTY AJi MOArOTOBKU OTBETa Ha
OJIMH BOTIPOC, COCTABIISIET HE MeHee 15 munyT. [IpenogaBarens oneHnBaeT B 6bayuiax (MaKCUMyM
30) conepxaHue OTBETA, MOJHOTY M KA4E€CTBO M3JIOKEHHOTO Marepuana. [Ipu HeoOXoauMOCTH,
MOTYT OBITh 33JJaHbl IOTIOJIHUTEJIbHBIE BOIIPOCHI.

Pe3ynbrarhl TEKyLEro KOHTPOJISI YCIEBAEMOCTU U 3a4yeTa 3aHOCATCS MPENOoJaBaTelIeM B
3a4ETHYIO BE€AOMOCTb, KOTOPAsi CAACTCSA B OPraHU3allMOHHBIN OT[EN MHCTUTYTA B [ICHb 3a4eTa, a
TaK)K€ BBICTABIISIOTCS B 3aUETHYIO KHI)KKY CTYJEHTA.

6.4. IlpuMepsbl OLIEHOYHBIX CPEACTB AJIsl PyOeKHBIX KOHTPOJIei, 3a4eTa

[IpumepHbIi TepeyeHb BOIMPOCOB K pyOexxHOMY KOHTpoito Ne 1

1. Knaccudukanust xpoMarorpagudeckux METOJIOB IO arperaTHOMY COCTOSIHUIO (pa3, MeXaHH3-
My B3aUMOJICHCTBHs copOaT-COpOEHT, MPUMEHEMON TEXHHUKE, CIIOCO0Y OTHOCUTEIBHOIO Iepe-
MmerieHus a3

2. Koapdunuent pacnpenenenus (PuU3HKO-XUMUIESCKAN CMBICT)

3. YaepxuBaeMblii 00beM U BpeMs yJCpKUBAHUS

4. CenextuBHOCTH U 3 PexTuBHOCTE. KO3 pununeHT ynepxupanus

5. CBA3b CKOPOCTH TEpEeMEIICHUS BEIIEeCTBA BIOJb CIIOS HEMOABMKHOU (a3bl ¢ K03 duiineH-
TOM pacipeesneHust 1 U30TepMOi copOIu

6. [TapameTpsl xpoMaTorpaguaeckoro muka

7. OcHOBBI KOHIIENIMH TeopeTuueckux Tapeiok. [lonstue BOTT. Yncno TeopeTnueckux tape-
70K ¥ 3¢ (HEeKTUBHOCTH KOJIOHKHU. 3aBucuMocTh BOTT oT ckopocTu nmoToka

8. YpaBHenue Ban-Jleemrepa

9. llpurnunuansHas cxema xpomarorpada. Beibop mapameTpoB xpomaTorpadudeckoro onpee-
nenus. UneHTudUKaus BEIIECTB

10. KonuuectBeHHbIM aHanu3. M3MepeHue miomaaeil BBICOT MUKOB. MeToAbl BHYTPEHHETO U
BHEIIIHETO CTaHAapTOB. MICTOUHMKHU OMIMOOK, BOCTIPOM3BOAMMOCTD U3MEPEHUI

[TpumepHBIii TepedeHb BOIIPOCOB K pyOeKHOMY KOHTPOJTI0 No 2

1. l'a3o-azcopOLMOHHASA U TA30-KUAKOCTHAsE XpomaTorpadus. Anmnaparypa i ra30Boi Xpoma-
torpaguu. Xpomarorpapudeckue KOJIOHKH, TEPMOCTaThL, AeTeKTopbl. Knaccuduxaius MeTo0B.
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2. Knaccudukanus MeTo 0B razoBoit xpomarorpaduu. Munekcs yaepxuanus Kosaua. Mcrou-
HUKHU TOTPENIHOCTEN MPHU UX ONpeAesieHuru. MeTonKa KOJIMYECTBEHHOM ra30BOi XpoMarorpa-
¢bumn.

3. Anmapatypa Juist )KUIKOCTHOU XxpoMartorpaduu XKuakocTHeie XpoMaTorpadsl

4. OcHOBHBIC TPEACTABICHUA O MEXaHU3ME XHJIKOCTHOH abCcOpOLMOHHON XpomaTorpadum.
Cop6enTsl. DmoeHT. TpeboBanus k moaBmwkHON ¢asze. Cuia nmoasmwkHoH (a3el. BiusHue npu-
POZIBI M COCTaBa MOABMKHOU (ha3bl HA CEJIEKTHUBHOCTb.

5. HopmanbsHo-dazoBas )KAX. Moaenu ynepKuBaHHs U TUIIBI B3aUMOJCHCTBHUS copOaTa ¢ cop-
6entom. ObOnacTu MpuMEeHEeHUs1 HOpMaIbHO-(a3oBoil KAX.

6. MonooOMennast xpomarorpadust. CynHocTh MeTos1a. OCHOBHBIE MPEICTABICHUS O MEXaHU3-
Me HOoHHOro oOmena. MonooOMmeHHoe paBHOBecwe. KoHCTaHTa paBHOBECHS], CEIEKTHBHOCTb,
dakTop pazaeneHus. Psaabl cenekTHBHOCTH

7. WonooOMeHHMKHM, uX Kiaccupukanus. KommiekcooOpasywoomue copOeHTbl. DH3HKO-
XUMHUYECKHE CBOMCTBA MOHOOOMEHHUKOB (OOMEHHAass €eMKOCTh, HaOyXaHHe, TEPMHUECKast U pa-
TUAITMOHHAsL yCTONYUBOCTE). OHHBIN 00MeH B KolloHKax. [IpuMeHenne B aHanmse.

8. Biusinue pH u KOHIIEHTpanuu 3JII0SHTa Ha yACpKUBaHUE MOHOB. ATmaparypa u CrocoObl Jie-
TEKTUPOBaHMs. J[BYXKOJIOHOYHASI ¥ OJHOKOJIOHOYHAsI MOHHasi xpomatorpadus. [Ipumepsr mpu-
MEHEHUSI HOHHOM XpoMaTorpaduu.

9. TonkocnoitHas u 6ymaxHas xpomarorpadus. TeopeTudeckue oCHOBBI METO0B. Bennun-
Ha R, ee cBsI3b ¢ KOd(pGUIMEHTOM pacnpenencHus. MeToabl OnpeneaeHrus dTOM BEITUYUHBI.
@DaxTOpHI, HA HEE BIUAIOLIKE.

10. bBymara nnst xpomatorpaduu, copOeHTHI It TOHKOCHOWHON xpomartorpadun (TCX).
PactBoputenu. TexHuka moiaydyeHHus: XpoMaTorpaMM: BOCXOAsAIIAs, HUCXO/A1ast, OJTHOMEpHas,
JIByMEpHasi U Kpyronasi.

[IpuMepHBIil MEpedeHb BOMPOCOB K 3a4YETY

1. Ipunnun xpomarorpaduyeckoro pasjeneHus KOMIIOHEHTOB CMECH, KilacCU(UKAUU XpoMa-
TorpadMIecKuX METOIOB.

2. Anmaparypa 7151 ra3oBoi xpoMaTorpagun. Cxema ra3oBoro xpomarorpada.

3. JlerexTopsl 1715 ra3oBor XpomaTtorpadun. TpeGoBaHuUs, TPEAbIBISIEMbIC K ACTEKTOPaM, U UX
OCHOBHBIC XapaKTEPUCTHUKH.

4. Karapometp u JJUII.

5. NoHu3anuoHHbIe JETEKTOPBI.

6. HenmoaBmxHas >xuakas ¢asza. Beioop u kinaccuukauy HEMOABIKHON (as3bl 1O MOISIPHOCTH
(monsipHOCTH 110 PoprHaiigepy).

7. l'azoxuakoctHas xpomatorpadus (IKX). 3akon ['enpu, 3axkon Payis.

8. I'a3 HocuTenb. OCHOBHBIE TPEOOBAHUS, IPEIBSBIIEMbIC K Ta3y HOCUTEIIIO.

9. Xpomarorpaduueckre KOJOHKH. Matepual, pasmepsl U (Gopma KOJIOHOK. AHAIUTHUYECKHE,
KalWUISIPHBIC U TIPETapaTUBHBIC KOJIOHKH.

10. Tepapie HOcUTEnU (ancOpOCHTHI), Ha3HAYCHUE TBEPAOTro HocuTens. [IpupoaHbie u monm-
MepHbIe ascopOeHThl. OCHOBHBIE THIBI aJCOPOEHTOB, HMCIOIB3YEMbIX B Tra30aJCcOpOIMOHHON
xpomarorpadumu.

11. Teoperndeckue oCHOBBI XpoMaTorpaduu, aacopOrus u abcopouus.

12. Teopun xpomatorpaduu. Knaccubukamus teopuit xpomartorpaduu mo (opme HU30TEpM
cOpOLIMU U CKOPOCTH YCTAaHOBJICHUSI PABHOBECHUS MEXy HETOABIKHOM U TMOABIKHON (hazami.
13. Teopust TuHEHHON paBHOBECHOW Xpomatorpaduu: METOJl MaTepuaibHOTrO OanaHca. BriBon
YpaBHEHHI CKOPOCTHU JIBHXKEHHUS 30HBI copOaTa JJisi aJICOPOLIMOHHON U pacipeaeIuTeIbHON ra-
30BOM XxpoMarorpadun. Teopusi paBHOBECHOU HIeaTbHOM XpoMmaTorpaduu.

14. UcnpaBnenHble (IpUBEICHHbBIC) BpeMEHA yICPKUBAHUS U ylepKuBaeMoro oobema. [lompas-
KM Ha yCJIOBHSI XpOMaTOrpa(uuecKoro omnbITa.

15. KoadpdunmeHnTt pa3MbIBaHHIO0 XpOMATOrpahUIECKUX 30H.

16. Teopus TEOPETUUECKUX TAPEIOK.
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17. YpaBuenue Ban-/leemTepa 11 HacaA04YHbIX U KaWUISIPHBIX KOJIOHOK

18. DddexTuBHOCTH HakTOPOB Ha 3PHEKTUBHOCTH XpoMaTOrpaduIeCcKOro mporecca.

19. Onenku kadecTBa xpomarorpaduyeckoro pasnencHus. BnusHue pa3nndsHbx (akTopoB Ha
Ka4eCTBO pa3feeHHUs.

20. Kputepun k03¢ UIIHEHTHI CENEKTUBHOCTD M0 XEPHUHITOHY.

21. JIuneitHoe mporpaMMHUpPOBaHUE TEMIIEPATYPbl KOJIOHKH.

22. MeTo/pl KaUeCTBEHHOT'O aHaJIi3a B XpoMarorpaduu.

23. Unpekcsl yaepxuBanust Koaya.

24. KonnuecTBeHHBIN aHATN3 B XpoMaTorpadum.

25. [lpumenenue xpomarorpaduu a1t GU3NKO-XUMHUIECKUX UCCIIEIOBAHUM

26. OcoOEeHHOCTH KOJIOHOYHOH JKUIAKOCTHON XpoMaTorpadu.

27. Beicokoad dextuBHas xunkoctHas xpomartorpadus (BOXKX).

28. [InockoctHas xpomaTorpadus. BapuanTel TOHKOCIIOIHOI Xpomarorpaduu.

29. bymaxxnas xpomarorpadusi.

30. Dkckio3noHHas (cuToBas) xpomarorpadus (reab—xpomarorpadus). JiuneitHon nudpdys3um,
HEpPaBHOBECHON yuuTHIBaOIIMK Xpomarorpadun. I[lpuunbbl, 3¢ EKTUBHBIN TPUBOASAIINE K
Xpomarorpaduyeckoil KOJOHKH. BiusHue pa3auyHbIX pa3feieHUus CENIEKTUBHOCTU M CEJICKTUB-
HOCTH: KOJIOHKU U CTEIIeHb HENOABMKHON pa3zieneHus, (assl.

6.5. ®oH/1 OLIEHOYHBIX CPEICTB

[Tonnpiid OaHK 3amaHUM IS TEKYIIEro, pyOeKHBIX KOHTPOJEH W MPOMEXKYTOUHOU aTTe-
CTalluy Mo AUCHUIIIIMHEC, MMOKAa3aTC/Iu, KPUTCPUHU, IKAJIbl OIICHHUBAHUA KOMHGTGHHI/Iﬁ, METOANYC-
CKHE€ MaTepHualibl, ONpeeNAolle MPOoLeypbl OICHUBAHUS 00pa30BaTENIbHBIX pPE3Yy/IbTATOB,
IMPUBCACHELI B y‘Ie6HO-MeTOI[I/I‘IeCKOM KOMIIJICKCE AUCIIUIIJIINHEI.

7. OCHOBHAS U TOINOJTHUTEJIbHAS YYEBHASA
7.1. OcHoBHas y4yeOHas1 TUTEpaTypa

1. Mocksun JI.H., Poguakos O.B. Meroab! pa3neneHusi KOHLIEHTPUPOBAHUS B aHAIUTHYECKON
xumuu / U3a. [lom «MHTEmIeKkTY», 2012, — 352 C.

2. 3om0t1oB FO.A. OCcHOBBI aHATUTHYECKOM XUMHH, T. 1,2. M.: Beicml. mik., 1999. — 351 c.

3. Hopoxosa E.H., [IpoxopoBa I'.B. Ananutuueckas xumusi: Y4eb. i YH-TOB U BY30B. — M.:
Bricmr. mik., 1991. — 256¢.

4. Xpomarorpadus. IHCTpyMeHTanbHasi aHATUTHKA: METOJbI XpoMaTorpaduu U KanuuIIpHOTO
anektpodopesa [InexTponnsiid pecypce] / békkep FO. - M. Texnocdepa, 2009. - pexum noctyma:
http://www.studentlibrary.ru/book/ISBN9785948362120.html

5. AnanuTtnueckast XuMusi: GU3UKO-XMMHUYECKHE U (PU3NYECKHEe METOIbl aHaM3a [ DIEeKTPOHHBIN
pecypc]: yuebHoe mocobue / H.M. MoBuan. - Kazans : U3natenscto KHUTY, 2013. - - pexxum
nocryna: http://www.studentlibrary.ru/book/ISBN9785788214542.html

7.2. lonoHUTeIbLHAS y4eOHAs JUTEpaTypa

1. KunkoctHas xpomarorpadus [DnextponHslii pecype] / Xenke X. - M. : Texnocdepa, 2009. -
pexuM gocryna: http://www.studentlibrary.ru/book/ISBN9785948361987.html

2. 'azoxpomarorpaduuecKkuii aHaau3 3arpsA3HEHHOTO BO3ayxa [ DIeKTpoHHBIH pecype] / pyros
10.C.-M..: JlabGoparopus 3HAHUM, 2015. - peXUM JIOCTyMa:
http://www.studentlibrary.ru/book/ISBN9785996327898.htm

3. buomenunuHckass xpomatorpadus [DnektpoHHbii pecypc] / A.A. HyroB - M.: IDOTAP-
Menmua, 2016. - pexxum qoctyna: http://www.studentlibrary.ru/book/ISBN9785970437728.html
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4. PynakoB O. b. u nap. CnytHuk xpomarorpaducra. MeToabl KUIKOCTHOM XpoMaTorpadpumu.
Boponex. U3-Bo: «Bomoneit», 2004.

8. YYHEBHO-METOJUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTBI OB YUAIOIINUXCS

1. Ileppu u np. [IpakTryeckoe pyKOBOACTBO IO XKHUAKOCTHOH Xxpomarorpaduu. M.: Mup, 1974

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

3. PykoBOACTBO MO KanmuyuisipHOMY 3jekTpodopesy. / Ilox pen. A.M. Bonomyka, Hayunsiii coser
o xpomatorpaduu. M.: Hayka, 1996.

4. CronspoB B.B. u np. Ilpaktnueckast kxuaKocTHas u razoBas xpomarorpadus. C.-110.: C.-
[TerepOyprckuii yauBepcuteT, 1998.

5. Ceepxkputnueckas ¢ronnnas xpomarorpadus. / Ilog pea. P. Cmuta. M.: Mup, 1991.

6. bemsisckas T.A. u np. Metoauku o xpomarorpadudeckomy ananusy. Mocksa - 1976.

7. Xpomarorpadryeckue MeTo bl aHanu3a. JIabopaTopHbIil IPAKTUKYM I CTYJICHTOB CIICHUAIBHOCTH
04.05.01 (ma mpaBax pykormcu)/ Kamaes JI.H. norient kad. GullX

9. PECYPCbBI CETH «MHTEPHET»,
HEOBXOJAMMBIE JJIA OCBOEHUA JNCHUITJINHBI

No HNutepHer-pecypce Kpatkoe onucanue

[Topran pyHaaMeHTaTIbHOTO XUMUYE-

1 | http://www.chem.msu.ru/
CKOT0 00pa3oBaHMs

HayuyHo-nonyJisipHbIi XUMUYECKUI

2 | http://chemanalytica.com/ Hopran

CallT o HEOpPraHM4ECKOMY U Opra-
HUYECKOMY CUHTE3Y U JINTEPATYPHBIM
MCTOYHUKAM IO CHHTE3Y BEILECTB,
TOKCHKOJIOTHH (hapMaKOJIOTUU

3 | http://chemister.ru/

http://www.alhimikov.net/elektronbuch/menu.htm

NHTEepakTUBHBINA MyJIbTUMEINNHBIN

4 1 y4eOHHUK 110 HEOPTaHUYECKON XUMHHU
5 | http://www.xumuk.ru/nekrasov/ YuyeOHUK HEOPTaHUYECKOU XUMUH
g Hayunast snekrponHas Oubnuoreka

6 | http://elibrary.ru/defaultx.asp ELIBRARY RU
EIMHOE OKHO nocryna K 3J1ek-

7 | http://window.edu.ru/unilib TPOHHBIM OuOIMOTEKaM By30B Poc-
CHH.

8 | http://biblioclub.ru YHuBepcuterckas o6ubnmorexa

p: ' ONLINE.

9 | http://znanium.com SHGijOHH0-6H6HH0TeqHaﬂ cUcTeMa
«znanium.com»

10 | http://virtuallib.intuit.ru Bupryanbnas bubmmorexa «HTY-

UT»

10. THOOPMALNIMOHHBIE TEXHOJIOTI'MU,

IMPOI'PAMMHOE OBECIIEYEHHUE
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

[Ipu uTeHum JIeKIM UCIIONIb3YIOTCS Cilai1oBble NTpe3eHTanuu. K onepanoHHoN cucTtemMe U mpo-
IrPaMMHOMY OOECIIEYEHHIO KOMIbIOTEPA, MCII0JIb3YEMOI0 MIPH MOKAa3€ CIaiOBbIX NMPE3eHTALUM,
NPEIbABISIOTCS MUHUMAIIbHBIE TPEOOBAHMS.

13




1. OBC «Jlanb» 2. OBC «KoncynbTant crynenta» 3. ObC «Znanium.com» 4. «["apant» — cmpa-
BOUYHO-IIPABOBAs CUCTEMA

11. MATEPUAJILHO-TEXHNYECKOE OBECITEYEHUE
TV CHATIIAHBI

MartepuanbHO-TEXHUYECKOE OOecleueHue Mo peain3anuu JUCHUILTUHBI OCYIIECTBISETCS B CO-
orBercTBuH ¢ TpeboBanusmu OI'OC BO no nanHo#i 00pa3oBaTenbHOM MporpaMme.

12. /o1 cTy/1eHTOB, 00Y4AKOIIHMXCS € MCNO0JIb30BAHUEM JUCTAHIMOHHBIX 00Pa30BaTeJbHbIX
TEXHOJIOTHH

[Ipu ucroNb30BaHUM JIEKTPOHHOTO OOYUYEHHS M AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJO-
ruii (maee D0 u JAOT) 3aHATHS TOJHOCTHIO WJIM YACTUYHO MPOBOISATCS B PEKUME OHIIAMH.
OO0beM AUCHUIUIMHBL U paclipefielieHue Harpy3ku 1o BujaaM paboT cooTBeTcTBYeT 1. 4.1. Pac-
npejaesieHne 0auIoB COOTBETCTBYET I1. 6.2 MO0 MOXKET ObITh U3MEHEHO B COOTBETCTBUU C pEIlie-
HUeM Kadenpsl, B ciaydae nepexonga Ha D0 u JIOT B mporiecce o0yuenus. Pemenue kadpenps 00
HCIIOJIb3YEMBIX TEXHOJOTHSIX M CUCTEME OLEHUBAHUS TOCTHKEHUN 00yJaroIuXcsl MPUHUMAETCS
C Y4€TOM MHEHHMS BEYIIETO MPEernoiaBaTelss H JOBOAUTCS 10 CBECHUS 00yYarOIIUXCsl.
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TTPUJIOXKEHUE 1
AHHOTanms K paboueil mporpaMme JUCITUTUIUHBI

«Xpomartorpapuyeckue MeTOAbl AHAJIN32»

O06pa3oBaTeabHON MPOrPaMMBI BBICIIIETO OOpa30BaHMS —
NPOrpaMMBbI CIIELIUAIIUTETA

04.05.01 — ®yHaaMeHTAJbHASA U PUKJIATHAS XUMUS,
Hanpasnennocts (npoduib): AHAIMTHYECKAS XUMUS

Tpynoemkocts aucrumuinHbl: 2 3E (72 akageMudeckux daca)
Cemectp 9 (ounast hopma 0OydeHHS)

dopMa NpOMEKYTOUHON aTTECTALUU: 3a4ET

Coneprxanue TUCIUILIAHBI

®u3nKO-XMMUYECKIE OCHOBBI XpoMarorpapuu, TEOPEeTUIECKIUE OCHOBBI. MeToabl
XxpoMarorpauueckoro aHajiusa: razoBas Xxpomarorpadus, *KUIKOCTHas xpomarorpadus,
BBICOKOA G (PEeKTUBHAS KUIKOCTHASA XpoMarorpadus.
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JIUCT
perucTpauvu u3MeHeHHu# (0o THEeHH i) B pado4ylo NporpaMmmy
Y4eOHOM TMCUMIITTHHBI
«XpomaTorpadpuyeckue MeTOAbl AaHAJIN32)

N3meHeHus / 10TI0JITHEHUS B Pa004yI0 IporpamMmy
Ha20 /20 y4eOHbIii roa:

OTBETCTBEHHBIN MPEIOIaBaTEIb /®.N.0./

N3menenus yTBEepKICHBI Ha 3acelaHuu Kadeapsl «  » 20 r.,
IIporokom Ne

3aBenyromuii kadeapoit « » 20 I.

N3menenns / nonoHeHnst B pado4yio nporpaMmmy
Ha20 /20  y4eOHbIii roa:

OTBeTCTBEHHBIH NpenoaaBaTelb / ®.1.0./

V3MeHeHHs yTBEP)KICHBI HA 3aCeIaHuU KaQenpsl «  » 20 r,
[TpoTokon Ne

3aBeayronuii kadenpoit « » 20 T.
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