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AHHOTanMs K padoyeii mporpaMMe y4eOHOM M CIUTIIUHbI
«Xpomartorpadus»

Hucuunnuna  «Xpomatorpadusi»  OpeaHa3HadeHa Ui CTYJEHTOB
HanpasineHust 04.03.01 «Xumusa», npopuns «DyHgameHTaIbHAS XUMUS.
Tpy10eMKOCTh JUCHUILIAHBI COCTABISAET 4 3aueTHbIe enuHUIbI (144 yac.).

Hucuunnuna «Xpomarorpadus» Bxoaut B 4Yacth bl1.B.OJl, sBusercs
00s13aTeNIbHON JUCIUTUITMHONW BApUATUBHOM YacTH y4eOHOrO IJIaHa.

[Ipn moaroroBke XUMUKOB B cTpykType OIIOII ogHO# M3 BakHENIINX 3a/1a4
ABJIIETCSl OOyYEeHHE TPOBEJICHUIO HAy4YHBIX MCCIECJOBAaHUN B  Ppa3IMYHBIX
HaIlpaBJICHUSAX UX CHENUaIM3alvy. 3ajadamMd MPEenoJaBaHMs JUCLUIUIMHBI
"Xpomarorpaduu" sBISETCSA, TaKXKe, Pa3BUTHE Yy CTYJEHTOB MPEACTABICHHUS O
xpomatorpaguu Kak O Hayke, pa3padaTbIBalolell METOAbI pa3JeleHHUs,
KOHILICHTPUPOBAHUSA M IOCJIEAYIOLIETO KAadye€CTBEHHOIO U KOJUYECTBEHHOTO
aHanM3a HccleayemMbix cucteM. Hayuuts ux, oOnamas QyHIaMeHTaIbHBIMU
3HAHUSIMHU, TPABWIBHO BBIOMpaTh  CHOCOO aAHAJIUTHUYECKOTO OIPEICICHUS U
rPAaMOTHO  MHTEPIPETUPOBATh  IMOJY4YEHHbIE JaHHble. JlaTh  cTyaeHTaM
IPEACTABICHUE O TEHJCHUUSX Pa3BUTHS XpoMarorpaduu Kak HayKd, METOJOB
aHaJIM3a, O BO3MOYKHOCTSX U 00JIaCTAX €€ UCIOJIb30BaHUS.

Kypc xpomartorpapum  JOKE€H  HOPEACTaBIATb  cO0OM  couyeTaHue
XxpoMatorpadUueckux MpenapaTUBHBIX METOJOB  pa3JeNiCHUs, OYHCTKH U
BBIJICJICHUS OPraHMYECKHWX BEIIECTB. Takue METOAbl IMPEICTaBICHBI B
xpomarorpaduyd JABYyMsl BapUaHTaMH: a) KOJIOHOYHAass xpomarorpadus; O0)
TOHKOCJOWHasg xpomatorpadusi. B cBoto odepenp, MociaenHuii METO JEIUTCS Ha
TOHKOCJIOMHYIO XpoMarorpaduio Ha 3aKperyieHHOM M HE3aKpEIJIEHHOM CIOsSX
copbenTa. IlockonbKy cTaaus BBIAEICHUS U OYUCTKH OPraHUYECKUX MPOAYKTOB
ABJISIETCS OCHOBHOM 3aJjayell OPraHWYECKOr0 CUHTE3a - OCBOEHUE NEPEUUCIEHHBIX
METOJOB CTYAEHTAMH JIOJKHO MIOMOYb UM CTaTh IPAMOTHBIMH CHEHUAIACTAMH KAK
B 00J1aCTH OPraHUYECKOM, TaK U B aHATUTUYECKOU XUMUHU.

Huctunmaa «XpomaTtorpadus» JIOTHUYECKH U COAEPKAaTEeIBHO CBSI3aHa C TAKUMHU
KypcaMmi, Kak «Opranuyeckasi XuMus», «Ouzndeckasi XuMus», « AHATUTHYECKas]
XUMHUS», U Ip. JHAHUS, TIOIYYEHHBIE B Kypce « PU3NYECKHE METOBI
VCCIIEOBAHUS, UCTIOJB3YIOTCS IPYU U3YYEHUH Psifia CIEUUAIBHBIX JUCLHUILINH,
HarpuMep Takux Kak « DU3MKO-XUMUYECKHE METOIBI aHan3a», «OpraHnyecKuil
CUHTE3», « XUMHUECKas IKCIEePTH3a 00bEKTa», «AHAIN3 KOMIIOHEHTOB
MPUPOIHBIX YHEPTOHOCUTENIEH», a TAKXKE MPHU TOJITOTOBKE JIUILIOMHOM pabOTHI.

Ha nexumsix cryaeHTaM AaroTcsi 0a30BbI€ 3HAHUS IO OCHOBaM METOJa,
pazOupatorcs HamboJee pacnpoCTpaHEHHbIE METOAWKH aHaliu3a, JaloTCs
OCHOBHBIC TOJXOJbI JJII WHTEPIPETAllUd CHEKTPATbHBIX JaHHBIX. Bo Bpems
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NPAKTUYECKUX  3aHATUM  CTYAEHTBl  BBINOJHSAIOT JTAOOpaTOpHbIE  palOTHI,
3HAKOMSITCSL C OCHOBAaMHM NPUMEHEHHUS METOAOB XpoMaTorpaduyeckoro aHajiusa
IIPU OYMCTKE, PA3JEICHUH CMECEd W AHAIIMTUYECKOM OINPEIEIICHHH COCTaBa
CMECEN OPTaHUYECKUX COCTUHEHUN.

Heab: ¢dopmupoBanue y CTyAGHTOB MNpPOGECCHOHATIBHBIX  HAay4HO-
UCCIIEN0BATEIBbCKUX HAaBBIKOB o HCIIOJIb30BaHUIO COBPEMEHHBIX
XxpoMaTorpaduyeckux METOAOB JJisl pa3/iejeHUs] U UAECHTU(UKAIIUU OPTaHUYECKUX
COeJIMHEHUM.

3apaum:

— @opMHUpPOBaHUE NTPUHLIMUITAAIBHBIX OCHOB, MPAKTUYECKUX BO3MOKHOCTEN U
OTPAaHUYCHUM BaXHEHUIIMX I XHUMHUKOB XpOMaTorpaduyecKux METOOB
UCCIIEIOBAHUS;

— O3HakOMJIEHHE C alMapaTypHbIM OCHAILIEHHEM U YCIOBUSIMU MPOBEIICHUS
DKCIIEPUMEHTA;

— @OopMHpOBAaHWE 3HAHUM  HWHTEPIPETAMM MW  TPAMOTHOM  OLEHKH
xpoMarorpadUyeckux JaHHBIX, B TOM 4YHUCJIE MYyOJMKYeMbIX B Hay4yHOU
JIUTEPATYPE;

— dopmupoBaHre ONTUMAJIBLHOTO BBIOOpPA XPOMATOrpaPUUECKUX METO0B
JUIS. PELICHHsI TOCTABJICHHBIX 3aJa4 M 3aKJIIOYCHHS HA OCHOBAaHWM aHaiu3a W
COIIOCTABJIEHUS BCEN COBOKYITHOCTH UMEIOIINXCS TaHHBIX.

JI71s ycrienmHoro u3y4eHus JUCUMILIMHBI «XpoMarorpadus» y o0ydaromuxcs
JOJDKHBI OBITH CHOPMHUPOBAHBI CIIETYIONINE MPEIBAPUTEIHHBIE KOMIIETCHITUH:

— 3HaHUE  OCHOBHBIX  pa3[€jIOB  HEOPraHUYECKOM,  OpPraHHyYeCcKOM,
AHATUTUYECKOU U (PU3UIECKON XUMHUIA.

— YMEHHE NPUMEHSTH MOJYyYEHHBIE IMPU H3YYEHUU OCHOBHBIX pAa3JEIOB
XUMUU 3HAHUS K OOBSCHEHHIO XpOMATOrpapUUYECKUX MPOLECCOB.

[Inanupyembie pe3yabTaThl OOy4YEHHs] IO JAHHOW JUCHUIUIMHE (3HAHWS,
YMEHHUsI, BIIAJCHHS), COOTHECEHHBIC C IUIAHUPYEMBIMH pe3yJbTaTaMU OCBOCHUS
00pa3oBaTeIbHON MPOrPaMMBI, XapaKTEPU3YIOT dTambl (HOPMUPOBAHUS CIICTYIOIINX
po(hecCUOHATBHBIX KOMITETEHIIHIA:

Koa u ¢popmyanpoBka Iransbl GopMUPOBAHUS KOMIETEHIIUH
KOMIIETCHIH U

"  yCTPOWCTBO MPUOOPOB U MpeIHAZHAUCHUE

5 Branerne OTJIETbHBIX Y3JIOB COBPEMEHHOM amnmnapaTyphl;

a30BBIMIU HABBIKAMH 3Haer "  METOJUKHU MPOBEIECHUS U3MEPUTEIHLHOTO
HMCTIOIB3OBAH A AKCIIEPUMEHTa Ha COBPEMEHHOM amnmnaparype
COBPEMEHHOMU

IIpU MPOBCACHNUN HAaYYHbIX HCCIIeJ0BaHUI

anmapaTypsl Ipu
MPOBECHUU HAYYHBIX
uccnenosanwuii (ITK-2)

"  OCYIIECTBUTH BEIOOP COOTBETCTBYIOIIETO
Ymeer XpoMaTorpaduyeckoro MeTo/a uCCaeI0BaHMsI
B 3aBHCUMOCTH OT CTPYKTYPHI BEIIECTBA




MMOCTaBJIICHHON 3a1a4H;

"  [I0JIb30BAaThCS CIPABOYHBIMH JTAHHBIMU U
0a3aMM JaHHBIX, BKJIIO4Yas 0a3bl JaHHBIX B
cetu MHTEpHET, 115 aHAIU3a 1
WHTEPIPETAIMHA XPOMATOrpahUIECKUX
JIAaHHBIX MIPU MIPOBEICHUHN HAYUYHBIX
HCCIIeIOBaHUM

" [pelcTaBiICHHEM 00 yCTPOWCTBE W MPHUHIIUIIAX
paboTHI IPUOOPOB MIJIs1 XpOMaTOTpadUIeCcKoro
aHaJM3a,

Bnaneer " OCHOBaMH M CITIOCOOaMU IMOATOTOBKU

aHAJTM3UPYEMOTo 00pasia Ut KayKa0Tro

METO/Ia IPU IPOBEICHUH HAYYHBIX

UCCIIEA0BaHUN

*  (0a30BYI0 TEPMHUHOJIOTHIO, OTHOCSIIIYIOCS K
XpomaTorpaduuecKkuM MeToaMm
WCCJICIOBAHMS;

= Merobl U IPUEMBI AaHATN3a XUMUKO-
TEXHOJOTHYECKUX CHCTEM C MTOMOIIIBIO
XpOMAaTorpauIecCKiXx METOJ0B

3Haer

"  HCIOJIB30BaTh XPOMATOIPaPUIECKUE METOIbI
WCCJICIOBAHMSI TIPU BBIMOJIHCHUN KYPCOBBIX U
BIIaJICHUEM JTUTIJIOMHBIX Pa0OT ¥ HHTEPIIPETAIIUN

HaBLIKAMH PacueTra TEXHUYCCKUX ITOKa3aTesield TEXHOJIOTHUECKOro

OCHOBHBIX Ymeer mporiecca;

TEXHUYCCKHUX " [POBEPATH HA MPEAMET COOTBETCTBUS

ToKa3aTeen UMEIOIIHECs XpoMaTorpaduuecKue JaHHbIE U

TEXHOJIOTHYECKOI'O HWHBIC ITOKAa3aTCJIM TCXHOJIOTUYCCKOI'O

mporiecca (ITK-9) npoiecca;

®  OCHOBHBIMH METOJHMKaAMU
XpoMaTorpaguuecKux METOA0B KOHTPOJIS
TEXHOJOTUYECKOT0 Mpolecca,

" yYMEHHEM COCTABHTH IJIaH
XpomaTorpaduyecKkoro aHamu3a
WHIWBUIYAIBHBIX COCTMHEHUHN 1 CMeceH,
HEOOXOTUMBIN IS pacueTa TEXHUYECKHIX
MOKa3aTeJIe TEXHOJIOTHYECKOTO MPOoIecca .

Bnaneer

Jis popmupoBaHuUs BBINICYKA3aHHBIX KOMIIETEHIIMN B paMKaxX TUCIUTUIAHBI
«Xpomatorpadus» MPUMEHSIOTCS clenyroume METO/IbI
aKTUBHOTO/MHTEPAKTUBHOTO OOYUYEHHUS: JEKIUU-0eCceIbl, TPOOIEMHbIE JEKLIUU.

I. CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTHU
KYPCA

Paznea |. Knaccnpukanus xpomarorpagpuuecKux MeTO/10B.
AZlcOpOMOHHASI MOJIEKYJISIDHASL W pacnpeeuTe/ibHas xpomarorpadgus (8
yac). C ucnoanzoBanuem MAO (8 uac).



Tema 1. BBenenue. HUctopust MeToaa. Knaccupuxanus
xpomaTorpaguueckux MeTo0B. AHAJIMTHYECKHE U NPenapaTUBHbIE ACMEKTHI
xpomarorpapunu. Bo3mokxkHOCTH M 3HaYeHMe MeTOJa, € MCIOJb30BaHHUE
METO/Ia aKTUBHOT0 00y4eHus -nmpodaemMHas jJekuus (2 yac).

HekoTopsie cBemeHUST U3 HUCTOPUH  XpOMATOrpaUyecKoro  MeToa.
duznueckas CymHOCTh Xpomartorpaduu. OnpeaelieHHe XpoMaTorpaguueckoro
Merona. Knaccudukamuss xpomatorpaduyeckux METOAOB: IO arperaTHoOMy
COCTOSIHUIO (ha3, MO MPHUPOJIE FIEMEHTAPHOTO aKTa, MO CIOCO0y OTHOCUTEIHLHOTO
nepemenieHus a3, Mo crnocoOy ammapaTHOro odopmiieHHs. AHATUTUYECKUNA U
npenapaTUBHBINA acTeKThl XxpoMaTorpaduu. Bo3aMoXxHOCTH COBpEMEHHBIX METOAOB
XpomaTorpaduueckoro pasaeiacHus. 3HaueHue XpomMarorpapuu.

Tema 2. AncopOumoHHasi mMoJseKyJsipHast xpomartorpadusi (4 4yaca), ¢
HCII0JIb30BAHME METO/1a AKTHUBHOI0 00yUeHus - Jiekuusi-0Oecena (4 yac).

DU3NKO-XUMUYECKAs CYIIHOCTh a71copOLIMOHHON MOJIEKYJIIPHOI
xpomarorpaguu. YpaBHeHue JIhHrmiopa. M3otrepmbl ancopbumu u  ¢popma
Xpomatorpaduyeckoro mnuka.

AncopOeHTel B aACOpOLUMOHHO-MOJEKYJISIpPHOH  XpomaTtorpapuu  H
TpeOOBaHMsI, MNpeabsBiasieMble K HUM. OKCUJ  aQIIOMUHUS, CHJIMKareiw,
aKTUBHPOBAHHBIE YIVIM, MOJEKyJsApHble cuTa (ueonutsl). [loBepXHOCTHO-
nopuctble copoentsl (IIIIC). Oprannueckue aacopOEHTHl (IOJUAMHUABI, MOHO-,
JU- ¥ TIOJIMcaxapuibl, MOUeBrHA). PacTBopuTenu B a1copOLMOHHO-MOJIEKYISPHOM
xpomarorpaduu U TpeOOBaHUS, NPEABSBIAEMbIE K HUM. DIIOOTPOIHBIEC PsIIbI
pactBopureneit (psasl Pena, Tpanme, Crtpaiina). ['panuentHas xpomatorpadusi.
Anmapatypa MOJIEKYJIIPHOI a71cOpOLIMOHHOM xpoMmarorpaduu.
XpomaTorpapuyeckue KOJOHKU. Y CTpOMCTBA AJi1 paBHOMEPHOM MOJa4uu 3JIH0EHTA.
Komnekropel ¢pakiuii. IlonrotoBka KOJOHKH K aHAIU3y, XpoMmaTorpaguyeckoe
paszeneHue U HaOmoIeHHe 3a ero xoaoM. KpaTkas XapakTepucThka crnocoOoB
KOHTPOJISL 32 XpOMaTOrpaUuecKuM pa3zesieHuEM.

Xpomatorpadusi B TOHKHX ClOsiX. TeXHUKa TOHKOCIOMHON XpoMartorpadum.
MexaHu3mbl XpomaTtorpaduyeckoro pasJieieHusi B YCIOBUSIX TOHKOIO CJOAL.
Bemmunana Rf w  ee 3HaueHme B TOHKOCJIOWHOW  XpomaTorpaduw.
XpomaTorpapupoBaHie B HE3aKPEIUICHHOM clioe. AninapaTrypa U npueMbl paOOThl.
AncopOeHThl I TOHKOCHOWHOW  Xxpomartorpaduu. OKcux — adrOMUHUA,
OTpeJIeIeHHe CTENEeHN aKTUBHOCTU Mo bpokmany. CuiMkarenu: NpuUroToBIIEHUE,
CylIKa, AaKTUBHUpPOBaHME. XpoMarorpapupoBaHUE Ha 3aKPEIUICHHOM  CJIOe
copbenra. M3rorosnenue, akTHBUPOBAHUE M XpaHEHUE TUIACTUH C 3aKPEIUIEHHBIM
cinoeM. CriocoObl PUTOTOBJICHUSI MOIU(DHUITMIPOBAHHBIX CIOEB. MUKPOILIACTUHKH
B TOHKOCJOWHOW  xpomatorpadum, cuiaydon. CnocoObl  HaHECEHUs



aHAIM3UPYEMbIX BEUIECTB Ha IJIACTUHKY. MUKpomnuneTku. XpomMarorpaduueckue
kamepbl. CrnenuaiabHble METOAbl padOThl B TOHKOCJIOWHON XpomaTtorpaduu:
MHOTOKpaTHOE  XpoMmarorpadupoBaHue, CTYNEHYATbIi METOA, JByMepHas
xpomatorpadus. Tabmuisl Toma 1711 MHOTOKPATHOTO AIIOMPOBAHUS.
AncopOupyeMoCTh ¥ CTPOCHHE OpPraHMYECKUX coequHeHuid. Brioop
YCIIOBUM JJI POBEJEHUSI XpPOMATOrpaQUUeCcKOro aHaau3a. IIMIOOTPOIHBIN psij 1O
[ramo. CnocoObl OOHApyXEHUs BEIIECTB Ha XpomaTorpammax. PeareHTbl
oOlIero HazHaueHusi U crnenuduyeckue peareHthl. [IpenapaTuBHOE pasnencHue
CMECH BEIIECTB B TOHKHX cilosX. CTaHmapTuszanus yCIOBHM B TOHKOCIOWHOMN
xpomatorpaduu. KonnuecTBeHHBIN aHAN3 B TOHKOCIOMHON XpoMaTorpadpu.

Tema 3. PacnpemenuresbHas OymaxkHass  xpomarorpadgusi, ¢
HCIO0JIb30BAHHE METO4Aa AKTUBHOI0 00y4eHHMs - Jekuusi-0ecena (2 4ac).

OcHoBbl Meroaa. Tumbl Xxpomarorpaduueckod Oymaru. AmnmapaTypa u
npueMbl paboTel B XpoMarorpapuu Ha Oymare. Bapuantel MeTona: Bocxonsias
xpomarorpaus, HHUCXOASIAs, BOCXOIAILIE-HUCXOMAAIIAs, TOPU30HTAJIbHAS,
paauanbpHasi, Kpyronas, anekTpodopernueckas Oymaxxknas xpoMmarorpadus. Meron
oOpamienHord (a3l B OymaxHoi xpomarorpaduu. IlogBukHble — (a3bl.
PacmmpoBka xpomaTorpamMM M ONpeeiIeHUE KOJUYECTBEHHOTO COCTaBa CMECH,
pa3ziesieHHON Ha Oymare.

Paznean Il. I'azo-skuakocTHast M BbICOK0I(Q(PeKTUBHAA KUTKOCTHAS
xpomatorpadus (10 gac). C ucnosan3oannem MAO (8 uac).

Tema 1. I'azo-xuakocTHas xpomartorpagdusi, ¢ HCIMOJIb30BaHHE METO1A
AKTHBHOIO 00yueHus - Jekuus-oecena (4 yac).

OU3NKO-XUMUYECKUE MPOLECCHI, JEXAlMe B OCHOBE METOJa TIa3o-
KUIKOCTHOM xpomarorpaduu. biok-cxema ra3o-KuAaKOCTHOTO Xpomarorpada.
XpomaTorpapuyeckue KOJOHKH: aHAIUTHYECKUE U MpenapaTUBHbIC, HACATOYHbIC
U KanwuipHbele. O(QPEKTUBHOCTh XpoMaTorpapuueckux KOJOHOK. Ywucno
"TeopeTHYecKnux Tapesok'"; BbICOTA, SKBUBAJICHTHAs TEOPETUYECKOM Tapeske
(BOTT). Teopusi ckopocteii. YpaBHeHue Ban-/leemrepa. OcHoBHBIE (DaKTOPHI,
BIusOmMKUe Ha H(POEKTUBHOCTH XpomaTorpaduyecKkoil KOJIOHKH: TMpUpoJa U
KOJIMYECTBO HEMOABMXKHOM (pa3bl, TE€OMETpPUS KOJOHKH, JAHAMETP YaCTHUIl
WHEPTHOIO HOCHUTENS, TEMIepaTypa, JHWHEHHAas CKOPOCTh TIa3a-HOCHUTEIIA.
TpeOGoBanusi, NpeabsIBIsIEMbIE K MTHEPTHOMY HOCHUTEIIO M HEMOABUKHOM ¢aze. ['a3-
HOCHTEJIb U TPeOOBAHUSI, IPEABSIBISIEMBIE K HEMY.

Anmapatypa IS Ta30-KHAKOCTHOW Xpomartorpaduu. Tepmocratsl.
W3meputenu CKOpOCTH MOTOKA U JaBlieHUs rasa-Hocutens. [lpucnocobnenus as
BBOJIa MPOOBI: J03aTOPHI, HIMPHUIBI, JEIUTEIN MOTOKA. J[eTeKTopsl U ux pabouune
XapakTepucTuku. MHTerpansHbie U nuddepeHimanbabie n1eTekTopbl. [loTokoBbIE



U KOHILICHTPAIMOHHBIE NE€TEKTOPbl. OTIENbHBIE THUIIBI JETEKTOPOB: KaTapoOMETD,
IJJAMEHHO-UOHU3AMOHHBINA, TEPMOWOHHBIM, 3JIEKTPOHO-3aXBATHBIN, IJIAMEHHO-
dboToMeTprudeckuii, (POTOMOHU3AMUOHHBIN, WOHW3ANMOHHBIM TEIHUEBBIA W
MOHW3aLMOHHBIN aprOHOBBIN JETEKTOPBl. KOHBEpCHOHHBIE IETEKTOPBI.

HenonBwxkueie ¢da3pl B Ta30-KUAKOCTHON xpomaTtorpaduu. DaxTopsl
MOJIIPHOCTH HEMOJBWXKHBIX (a3. Tabmuubl nonsipHoctu Popumnaiinepa u Mak-
Pelinonbaca. CenekTUBHOCTh W A(PGHEKTUBHOCTh pa3feieHUs. DIIOIMOHHbBIE
XapaKTepUCTUKU TMHKOB, KPHUTEpUM M CTeleHb pazfenceHusd. [lapamerpsl
yaepxkuBaHus BemecTB. Muaekcwl yaepxkuBaHus Kopaua. KauyecTBeHHBIM WU
KOJMYECTBEHHBI aHaIM3 B Ta30-)KUJIKOCTHOM Xxpomarorpaduu. Pacuersl
XpOMaTOTPaMM.

Tema 2. BoicokodgeKTHBHAA KUAKOCTHASA XpomaTorpagusi.
Xpomartorpagus Ha ONTHYECKH AKTUBHBIX (pa3ax, ¢ HCIOJIb30BAHHE METOA
AKTHBHOI0 00y4eHus - JieKius-6ecena (4 gac).

WNueptHble HOcuTenu. IlopucTele M MOBEPXHOCTHO-IIOPUCTBIE HOCUTEIIU.
[IpuHumnel  mogdopa TOABMIKHOM W HemoABwKHOM  (da3. TpebGoBanwus,
npeabsBiagemMbie K ¢gazam B BDXX. IloBepXHOCTHO-B3aUMOJIEUCTBYIOLINE
HenoaBwxkHble (a3el  ("metku"). HopmanbHodazHoe u  oOpaieHHO-(pa3zHOoe
xpomatorpadupoBanue. YpaBHeHue Ban-JleemTepa B BBICOKOI((HEKTHBHOM
KUIKOCTHOM XpoMarorpaduu.

Amnmapatypa uisi BbICOKOA(()EKTUBHOM KHIKOCTHOM XpomaTorpaduu.
brok-cxema xuaKOCTHOrO XpomaTorpada. Y cTpoicTBa AJis MOATOTOBKH U TI01a4U
noABMKHOM a3el. Hacochl BBICOKOTO M HHM3KOTO JIaBJICHHS. Y CTpOWCTBa IS
BBoJIa mpoObl. KOJOHKM, TepMOCTaThl, KOJJIEKTOPHI (pakiuid, ycTpoHcTBa s
CO3JaHHsI TPOTHUBOJABIICHUS, U3MEPUTENM NOTOKA. J[€TEKTOPBI B KUAKOCTHOM
xpoMarorpaguu. OCHOBHBIE THUIBI JIETEKTOPOB: CHEKTPO(OTOMETPUUYECKUMA,
muddepeHuranbHblii - peppakTomMeTp,  nodsporpaguueckui,  (GIHOpPUMETP,
JNETEKTOp  DJIEKTPONPOBOJHOCTH,  MHUKPOAJACOPOLMOHHBIA.  TpaHCmopTHBIE
JETEKTOPBI.

[Ipsimoe pasneneHue HHAHTHOMEPOB XpomaTtorpaduell Ha XUPATbHBIX
HEMoABWXHBIX (a3ax. CreneHb XUPaNbHOTO pacro3HaBaHus. [IpupogHbie u
CUHTETUYECKUE OINTUYECKH aKTUBHbIC HEMoABWXHBIE (a3bl. JleTekThupoBaHue
ONTUYECKN AKTUBHBIX COCUHEHUH, MOJIIPUMETP.

Tema 3. [IpenapaTuBubiil acnekt KX 1 B9KX (2 gac).

[IpenapaTuBHBINA aCTIEKT BHICOKOI(P(HEKTUBHOM KUIKOCTHON XpomaTorpaduu.
[InanupoBanue paszaeneHus. BpiOOp 1eaM  pasfeneHuss W ONTUMHU3AIHUS
nmapameTpoB mpouecca. Harpy3ka npenapaTMBHOM KOJIOHKM. TE€XHHMKA pELUKIIA.



@poHTaNbHOE BBITECHEHHE. XpomaTorpagusi B TMCEBAOABMKYIIUXCSA CIOMX,
xpomartorpadus B MPOTUBOTOYHBIX CHUCTEMAX.

Paznen |11. [Ipoune xpomaTorpadpuyeckue Mmetoanl (6 yac). C
ucnoab3oBanueM MAO (4 yac).

Tema 1. MonoOMeHHasi xpomaTorpagus, ¢ MCIO0Jb30BaHHE METOAA
AKTHBHOI'0 00y4YeHH - JeKIusi-0ecena (2 gac).

Teopus uonHoro oOmena. CTpykTypa HOHUTOB. WOHUTBHI: KaTHOHMTHI,
aHuOHUTHI, amdonuTtbl. Krnaccudukanuss HMOHUTOB: CUIIbHBIC, CIIa0ble, HMOHUTHI
cmemanHoro tuma. OOMeHHas eMKOCTb HOHUTOB. CeJIeKTUBHOCTh HOHHOTO
oomena. Koncranta woHHOro oOmeHa, Kod(hQUIMEHT pacmnpeeneHus,
kodpuueHT  pasneneHus.  MeToabl  MOHOOOMEHHOW — XpomaTorpaduu.
[ToaroroBka nOHUTOB. Mcronb30BaHUE KOMILIEKCOOOpa30BaTEIICH.

Tema 2. I'eib-xpomaTtorpadgus, ¢ HCHOJIb30BAHHE METOAA AKTHBHOI0
00y4eHus - JeKnusa-oecena (2 yac).

[Tpunuun reas-xpomarorpaguu. OOBEMHBIE COOTHOIIEHHUS B CJOE Tesl.
Msirkue, moiyXecTKhue U KEeCTKue reiu. TpeGoBaHUsS K pacTBOPUTENSIM B Iellb-
xpoMarorpadpuu. KanuOpoBouHblE KpUBBIE TIelb-NPOLECCA:  HUCKIIOYEHHE,
CEJICKTUBHOE NPOHUMKAHUE, TOJHOE MpOHUKAaHHE. MakcumanbHasi MUKOBast
€MKOCTb T'eJIb-TIpoliecca.

Tema 3. Apunnasi xpomarorpadgus U npouue xpomMarorpapuueckue
MeTo/bI (2 yac).

Kpartkas xapakrepucTuka ra3oBoii, apuHHON, JUTaHI000MEHHON a(UHHOM,
ruipodoOHOM, KOBAJICHTHON M 0callouHON XpomaTorpaduii. Xpomarorpadus mpu
CBEPXKPUTHUYECKMX COCTOSHUSAX MNOABMXKHOM  ¢a3pl. ['maponuHamuueckas
xpomatorpadus.

Paznen V. [Ipukiaaanbie xpomartorpaguueckue MeToabl (9 yac).

Tema 1. Xpomatorpaguyeckue MeToAbl AHAJIN3A OKPYKAKOLIEH cpelbl
(3 uac).

OOBEKTBl OKpYyXarollel cpeiabl U HMX OCHOBHbIE 3arpsisHeHHs. CrocoObl
KOHIIEHTPUPOBAHUS aHAIM3UPYEMBIX 00BEKTOB (a0COpOIIMsI, KPUOTECHHBIE METOIbI
KOHILICHTPUPOBAHMUS, TBepAOQazHas AKCTPAKIIHS). PaBHOBecHOE
KOHLIEHTpUpOBaHHE 00BEeKTOB. Jlecopbuusi mpumeceil n3 copOenrta. TokcuuHble
BEILIECTBA BO3/yXa, OMpeeisieMble METOJOM Ta30BOil xpomarorpaduu (OKCHIbI
yriiepoja, TaJoreHbl U MX MPOW3BOJHBIC, COCAMHEHHUs a30Ta, cepbl U (ocdopa,
HU3KOKUITALLNE YTJIEBOAOPOIBI, apOMaTHYECKHE YTJIEBOJOPOBI,
nojsuapoMaTuueckue yrieogoponsl - [TAY, ¢peonsl, ramoreHyrieBo1opoab U
np.). CpaBHHUTENbHBIN aHAIM3 XpoMaTOorpadUyuecCKNX W HWHBIX (CIEKTPaJbHBIX,
AIEKTPOXUMHUYECKHUX ) METOJIOB aHanau3a o YyCTBUTEJIbHOCTH,



BOCIIPOM3BOJAMMOCTH, HKCHPECCUBHOCTH M JAPYTMM KpUTEpPUSM B aHAJIMU3E
3arpsAA3HEHUN OKPYXKAIOIIEH CPEbI.

Tema 2. Xpomarorpadpuueckue MeToAbl, OCHOBAHHBbIC HA AaHAJIM3€
paBHOBeCHOT0 napa. Peakuuonnas razosasi xpomatorpadus (2 yac).

OcHoBuble npuHnunbsl APII u poactBeHHbIX MeToAoB. KoimuyecTBeHHbIE
onpenenenuss B wMeroae APII ( merombr "aOcomioTHOM KanumOpoBKU" U
"BHyTpeHHero crtanaapra'). MHorokpaTHasi ra3oBasi dKCTpakius. J{uHamMuueckue
BapuanTtel Metona APII. HenpepeiBHass razoBas d3kctpakuusi. APIT ¢
UCIIOJIb30BaHUEM JETYy4HNX pacTBOpPUTEIIEH. CniocoOb1 MOBBIIIEHUS
YyBCTBUTEIHHOCTH Mapo(ha30BOro aHATIN3a.

XpomaTorpapudeckre METOIbl B aHATTN3€ BHICOKOMOJICKYIISIPHBIX
coeIMHEeHU. PeakTopsl, KOHBEPTOPHI, OOIIME MPUHIIUIBI IETEKTUPOBAHUS.

Tema 3. XpomaTo-macc-cieKTpoMeTpusi. AHAJIU3 He(PTENnpOAyKTOB
xpoMatorpaguyecKumMm MeTogamu (2 gac).

Konnenus "xapakrepusytomux jerektropoB”" (I'X/MC, TX/HUKOC wu
['X/ADC). bnok-cxema xpomartorpada ¢ AETEKTOpoM Macc. PazinuuHble THUIBI
JeTeKTOpoB Macc ("MOHHas JIOBYIIKA'", MacC-CEJICKTUBHBIN NETEKTOpP). MeTobl
NPOBE/ICHUS aHAN3a (CKAaHUPOBAHKE, CEIICKTUBHBI HOHHBIH MOHUTOPHUHT - SIM).
MeTtonb! npobonoaroroBku npu [’ X/MC ananusze. [Ipumepsl OTIETbHBIX METOAMK.

['ecoxumms: Tunuzamus Hedreit ¢ momompio  [OKX. OOnapyxkeHue
MECTOPOXKJICHUN 110 COACPKAHUIO IIPOCTEUIINX APOMATHUUYECKUX COCIUHEHHUU B
I1acToBBIX Bojaax. OmpeneneHue KauyeCTBEHHBIX IMOKa3aTeaeil HedTempoyKTOB
(OKTaHOBBIC M II€TAHOBBIC YKCIIA, (PPAKIIMOHHBIM COCTAB YIMPYTOCTh MAPOB M JP.) C
MIOMOIIBI0  "MMUTHUPOBAHHOM XpoMamucTWLIANMK"'. KOHTpONIb 3arpsa3HeHus
OKpYy>Karolien cpepl Hegrenpoaykramu. OnpesesneHne KOHKPETHBIX BUHOBHUKOB
3arpsi3HEHUs. AHaJIN3 ra30B, PACTBOPEHHBIX B TpaHC()OPMATOPHBIX Maciiax.

Tema 4. XpomarTorpadpuueckne MeToabl B KIMHUYECKOM TOKCHUKOJIOTHU
U MeJUIMHCKON THArHOCTHKe. Pa3jinyHble aCNeKThl HCMOJIb30BAHUS
xpoMaTtorpaguyecKux MeTo10B B MPOMBIILJIEHHOCTH (2 4ac).

MeTtonbl 00HApY>KEHHS STUIOBOTO CIUpPTa B KpoBU. OTpaBieHUsT METHIIOBBIM
CIIUPTOM U CHOUPTaMU CHUBYIIHBIX Maced. Otpaiienus (pochopopraHudecKuMu
nHCcekTuuuaamMu.  OTpaBlieHUsT  JIaKOKpacOYHbIMH  Matepuanamu.  OcTpbie
MEIMKAMEHTO3HbIE OTpaBJICHUSA. TepaneBTUUYECKUE, TOKCHUYECKUE U JIETAIbHBIE
KOHIICHTPAIIUM HEKOTOPBIX JICKAPCTBEHHBIX CPEJICTB M MHBIX XUMHYECKHUX
coequHeHur. DapMaKMHETUYEKHE METOAbl B KIMHUYECKOM TOKCUKOJIOTHUHU.
OmpenencHue couepkaHus KapOOKCHUTEMOTTIOOMHA B KpoBU. KoHIemmms
METa0OMUTUYECKUX HW3MEeHeHuH. OpraHuyeckwe JIeTy4Yhe BelecTBa IpHU
paznuyHbIX 3a0oyeBaHUsAX  (quabeT, pecnupaTopHble HH(EKUUU, MOoYeyHas
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HEJIOCTAaTOYHOCTh W Jip.). Meron APII B MukpoOHOIOTMH M MEIUIIMHCKON
nuarHoctuke.  JKuakocTHas — Xpomarorpadusi — HYKJIEHHOBBIX — KHCJIOT U
JunononaucaxapuaoB. JKuakocTHas xpomaTorpadus MUKPOOPTaHU3MOB.

Il. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
JlaGopaTopHbie padoTsl (33 yac.)

JlaGopaTopnasi paGora Nel. PamuanbHas OymaxkHas Xpomartorpadus
(pa3neneHue  aMHMHOKHCIOT) M HEKOTOpbIE  CIElMajJbHble TPHUEMbl B
aHAJIMTHYECKOW TOHKOCIOMHOW XpomaTtorpaguu (MHOTOKpaTHas, CTyleHYaTas,
nsymepHas TCX na copbduie) (6 gac.).

JlaGopaTopnas pa6ora Ne2. Kononounas xpomartorpadus (pasneicHue u
uIeHTH(PUKAIMSA cMecH a300€H301a U 0O-HUTPOaHWINHA) (6 yac).

JlabopaTtopnasi pa6ora Ne3. [IpenaparuBHasi TOHKOCJIOHHasE XpoMaTorpadus
(moadop yclnoBUM, pa3feieHue CMECH U UICHTU(UKAIUS O- U MM-HUTPOAHUIINHOB)
(6 gac).

Jlaboparopuass  pabdora Ne4.  OmpeneneHue — KayeCTBEHHOTO U
KOJIMYECTBEHHOI0 COCTaBa CMECH YIJIEBOJAOPOJIOB METOJOM TIa30-KUIKOCTHOM
xpoMarorpapuu (6 yac).

JlaGoparopnass  padora NeS.  OmnpeneneHue  KayeCTBEHHOr0 U
KOJIMYECTBEHHOTO COCTaBa CMECH YTJIEBOJOPOJIOB METOJIOM BBICOKOA((EKTUBHOM
KugakocTHOM xpomatorpaduu (BOXKX - wmeTonm BHYTpEeHHEro CTaHIapTa).
DKCKypcHs B Ia0OpaTOPHUIO MOJIEKYJISIPHOTO aHanu3a (6 yac).

JlaGopaTopnass padora 6. OOcyxaeHue mnpodaem xpomarorpagum u
caa4ya ordyeros (3 yac).

1. YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCSI.

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSTEIIbHON paboTHhI
oOy4Jaronmxcs Mo JUCHUIIInHE «XpomaTtorpadus» npeactasieHo B [Ipunoxennn
1 u BKiIIOYAeT B ceOs:

MJIaH-Tpa UK BHITIOTHEHUS CAMOCTOSITEIbHON paOOThI MO JTUCIUIUIMHE, B TOM
YHUCIie TPUMEPHbIE HOPMbI BPEMEHU Ha BHITIOJTHEHHUE 110 KXKJIOMY 3aJIaHHIO;

XapaKTEePUCTHKA 3aJlaHUU JUIsl CAMOCTOSITENbHOM paboThl OOydYaroIMXcs U
METOJUYECKUE PEKOMEHIAIINU 10 UX BBITIOTHEHUIO;

KPUTEPUU OLIEHKH BBITTOJIHEHUSI CAMOCTOSITEILHOM PabOTHI.
V. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

Ne Kontpomupyembie | Kozl u 3Tamnsl popmupoBaHus OneHouHbIE CpeCTBa -
n/n paszensl / TeMBbl KOMIIETCHIIUI HaVMEHOBAHUE
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JVCLIATUTHHBI TEKYIIHH MIPOMEKYTOUHAs
KOHTPOJIb arTecTauus
Pazgen I. [IpoBepka
KHaCCH(bI’IKaHH’I TOTOBHOCTH K
xpomarorpaduuec- 3Haer naboparopHeiM | Bompocsr k
paboram Nel-3. |3auery NoNe 1-14
KHX METOJIOB.
CobecenoBanue
AncopOunoHHas (YO-1)
MOJICKYJISIpHAsT U
IIpoBepka
pacrpeenTeNbHas
oT4era 1o
xpomMarorpadus. v 11aGOPATOPHBIM 5
Tema 1. Beenenue. Meer paGotam Nel-3 OMpPOCHL K
" 3adety NeNe 1-14
CTOPHS METOJIA. (TTP-6).
Knaccudukanus CobecenoBanue
xpomarorpadudec- (YO-1).
KHX METOJIOB.
AHanuTuyeckue u [1K-2
IpernapaTuBHbIE
acIIeKThI
Xxpomarorpagpuu.
Bp pad AHanus
03MOXXHOCTH U 11aGOPATOPHBIX
3HAaYeHUE METO/Ia. pabor Ne 1-
Tema 2. Bnaneer 3.(I1P-6). Bomnpocsr K
3ayety NeNe 1-14
AncopOrnonHas I'pynmosas
MOJIEKYJISIpHAs muckyceust (YO-
xpomMarorpadus. 4).
Tewma 3.
PacnpenenurenbHast
OymakHas
xpomarorpadus.
Paszpgen II. I'azo- IIpoBepka
KHUJIKOCTHAS U TOTOBHOCTH K
BbICOK03((peKTHBHAs nabopatopHbiM | Bonpocs! k
3Haer
KHUJKOCTHAS paboram Ne4,5  |3auety NoNe 15-
xpomarorpadusi. (TIP-6). 30
Tema 1. I'azo- CobecenoBanue
KHUJIKOCTHAS (YO-1).
xpomatorpadus. K- TMposepxa
Tema 2.
9 oTYera 1o
BricokoadpexTus-
nabopaTopHbiM | Borpocsr k
Haid KUJKOCTHAA Vmeer paboram Ne4,5. |3auery NelNe 31-
Xxpomatorpadus. (I1P-6) a1
Xpomatorpadus Ha CobeceioBate
ONITUYECKU aKTHBHBIX (VO-1)
dazax. :
Tewma 3. AHanus Bormpocsr k
o Bnaneer
IIpenapaTuBHbIi nabopatopHbix  |3aueTy NoNe 42-
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acnekt [ KX u
BOXX.

Paznen III. [Ipoune
Xpomatorpaduuecku
€ METO/bI.

Tema 1.
HNonoOmeHHas
xpomMarorpadus.
Tewma 2. ['enb-
xpomMarorpadus.
Tema 3. Apunnas
xpomartorpadus u
pouune
xpomatorpaduye-
CKHE€ METO/IB.
Paznen IV.
[Ipukianueie
xpomaTtorpaduuec-
KHE METO/IBI.

Tema 1.
Xpomarorpaduue-
CKHE€ METOJIbI
aHaJn3a
OKpYKaroIlen Cpeibl.
Tema 2.
Xpomarorpadude-
CKHE€ METO/IBI,
OCHOBaHHBIE Ha
aHayuze
PaBHOBECHOTO TIapa.
Peakumnonnas
ra3zoBas
xpomarorpadus.
Tema 3. Xpomaro-
Mmacc-
CHEKTPOMETPHUSL.
AHanu3
HEPTENPOIYKTOB
Xxpomatorpagpuye-
CKHMH METOJIaMH.
Tema 4.
Xpomarorpaduue-
CKHE€ METOJIBI B
KJIMHUYECKOUN
TOKCHUKOJIOTHH U
MEIHUIMHCKON
JTUArHOCTHKE.
Pa3znuyHbie acIeKThI
MCIOJIb30BAaHUS
xpomatorpaduue-
CKHX METOJIOB B

pabot
4,5.(ITP-6).
Hrorosoe
TECTUPOBAHUE
(TTP-1).

Ne

53
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MPOMBIINIJICHHOCTH

TuroBbIe KOHTPOJIBHBIE 3a1aHUS, METOANYECKUE MATEPUAIIBI, OTIPEIEIIIONINE
OpoLEeAYypbl OLICHWBAHMS 3HAHWM, yMEHMM M HaBBIKOB M (WJIM) OIbITa
NESATEIIBHOCTH, a TaK)K€ KPUTEPUU M IOKa3aTelad, HEOOXOJUMbIE JIsi OLEHKU
3HAaHUW, YMEHHI, HaBBIKOB M XapaKTEpU3YIOLIMEe ATamnbl (OPMUPOBAHUSA
KOMIETEHIIMM B IPOLIECCE  OCBOEHUSA  OOpa30BATEIbHOW  MPOTrpamMbl,
npeacrasiieHsl B [Ipunoxenun 2.

V. CIHHACOK YYEBHOMH JIUTEPATYPHI U TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHbI
OcHoBHas JauTEparypa:

1. HonronocoB A.M., PynakoB A.b., IIpynkoBckuii A.I'. Kononounas
aHanuTH4YecKas XxpomaTtorpadusi: MpakTUKa, TEOPHs, MOJICTUPOBaHNE. Y UeOHOE
noco6ue aisa BIIO. . CI16: Jlanp, 2015.- 468c¢. JlokansHas cetb JABD®Y: B]1 Jlans.
HocTtyrHo no aapecy:

http://e.lanbook.com/books/element.php?pll_id=63592

2. KonroxoB B.FO. Xpomarorpadus. Yueonuk nis BITO. CII6: Jlans, 2012.-
224c. JlokanpHas cetb JIBD®Y: B/l JIans. JlocTymnHO 110 ajpecy:

http://e.lanbook.com/books/element.php?pll_id=4044

3. CsrueB C.H., I'aBpmmmna H.A. BoicokorddekTuBHas KUIKOCTHAS

xpomaTorpadusi: aHaTUTHKa, GU3NYECKasi XUMHUS, pacllO3HABaHUE

MHOT'OKOMITOHEHTHEBIX cucTeM. YueoHoe rmocooue mist BIIO. . CII6: Jlanb, 2013.-

256c¢. JlokanbHas cetb JIBOY: B/l JIans. JlocTynHo 110 azpecy:
http://e.lanbook.com/books/element.php?pll id=5108

4. TlpumeHeHre METOJIOB XpoMaTorpaguu B aHATUTHYECKOW XuMuu: Metos.

yKa3aHUs K BBITTOJIHEHUIO JIA0OPATOPHBIX paldoT Mo Kypcy "AHanuTrdeckas
xumus" / T1.B. Cniutukos, JK.H. Ka6nyuas, B.H. I'opsiueBa, U.B. TaTesaauna. - M.
N3n-Bo MI'TY um. H.O. baymana, 2007. - 40 c. loctynHo 110 agpecy:
http://www.studentlibrary.ru/book/bauman_0328.html

5. Amnanutuueckas xumus. KonnuecTBeHHbIN aHAIN3, GU3UKO-XUMUYECKHE

METO/Ibl aHAJIN3A : MPAKTUKYM : YdeOHOE TOCOOUE ISl BHICILIETO
npodeccuonansuoro obpaszosanus / FO. S. Xapurtonos, /1. H. Ixabapos, B. 1O.
['puropreBa. Mocksa : ['DOTAP-Meauna, 2012 — 362 c. (25 3k.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:695136&theme=FEFU
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JlonoiHUTEIbHAS JIUTEepaTypa

1 Opnos B.U., ApatrckoB A.A. XKunkoctHas xpomarorpadus. Teoperndyeckue
ocHoBbL.-CUHTEKO, [I3epxunck, 1997 (3nmekTpoHHbBIN BapuaHT).-42c.
HocrtymHo 1o aapecy: http://anchem.ru/chromos/ligch.pdf

VI. METOANYECKHUE YKA3AHUS 110 OCBOEHUIO
JUCHUIIVINHBI
PexomMeHIaIUM 110 IVIAHUPOBAHUIO M OPTAaHU3ALMU BPEMEHHU,
OTBEJCHHOI'0 HA U3y4YeHHUe M CIUILIMHbI

Bpewmsi, oTBenéHHOEe Ha CaMOCTOSITENbHYI paldoTy, JOJKHO OBITh
UCIIOJIb30BAaHO 00YYarOIMMCs IIJIJAHOMEPHO B TEUEHUE CEMECTpA.

[InanupoBaHre — Ba)KHEWIAs 4YepTa YEJIOBEYECKON naestenbHOCTH. Jlis
OpraHu3alyyd y4eOHON JeATenbHOCTH 3()PEKTUBHBIM BapUAHTOM  SIBIIAETCS
UCIIOJIb30BaHUE CPEJCTB, HAIIOMUHAIOUIMX O CTOSIIMX NEpe] BaMu 3aJadax, U UX
NOCJIEZIOBATEIbHOCTH BBINOJIHEHUs. B poam Takux cpeactB moryt Obith [T-
TEXHOJIOTMH (CMapT(OHBI, I[JAHIIEThl, KOMIIBIOTEPHl U T.I.), HMEIOIINE
NPWIOKEHUS/TIPOrpaMMbl IO  OpPraHU3aluy  pacnopsiika [Hs/Mecsna/roga u
CUTHAJIM3UPYIOUINX O BAKHBIX COOBITUSX, HAIPUMEDP, O BBHITIOJHEHUH 3aJaHUN TI0
JTUCIUIUTAHE «XpoMaTorpadus.

PerynsipHocTh — nepBO€ yCIIOBUE MOUCKOB 0OoJiee 3(PPEKTUBHBIX CIOCOOOB
paboThl. PexomeniyeTcst BBIOpaTh I€HB/IHU HEAENU ISl PEryJsIpHOM MOATOTOBKU
0 JUCHUIUIMHE «XpoMmaTorpadus», 3TO MO3BOJIUT MOPAJIBHO HACTPOUTHCS Ha
BBITNIOJITHEHHE TIOCTABJICHHBIX 3aJ1a4, IOJrOTOBUTHCS K HUM U BbIpabOTaTh IpaBuiia
BBINIOJIHEHUS JUIsl HHUX, HalpuMep, CHadajga NOpopaboTka Marepuana JIEKLHM,
YTEHUE MEPBOMCTOYHHKOB, 3aTEM BbIAEJIEHHE U (PUKCHPOBAHHWE OCHOBHBIX HJIEH.
PexoMenayemoe cpeiHee BpeMs JiBa yaca Ha OJIHO 3aHSTHE.

Onucanue MoCae10BaTEJIbHOCTH ACHCTBUH, 00yYAIOIIMXCH NPH
HU3YYEeHHUH JUCHMILIUHBI

B cooTBercTBUM ¢ 1EeNSAMU M 3ajayaMu JUCHUIUIMHBI CTYACHT HM3ydaeT Ha
3aHATUAX W JOMa pa3febl JIGKIIMOHHOTO Kypca, TOTOBUTCA K MPAKTUUYECKUM
3aHSATUSAM, MPOXOJUT KOHTPOJBHBIE TOUKH TEKYIIEH aTTeCTalluH, BKIIOYAIOIINE
pazHbie (PopMBI IPOBEPKU YCBOCHUSI MaTepuaia (codeceloBaHNe, TECTUPOBAHUE U

ap.).

OcBoeHHE JHUCHMIUIMHBI BKJIIOYAET HECKOJIBKO COCTAaBHBIX 3JIEMEHTOB
y4eOHOM JeSITEIIbHOCTH:
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1. BaumatenpHOoe uTeHue pabodeil mnporpammbl Y4eOHOH AMCLMILIMHBI
(moMoraer ILEJIOCTHO YBHUAETh CTPYKTYpY H3ydaeMbIX BOIIpocoB). B Heil
COZIEPKUTCSI TEPEYEHb KOHTPOJIBHBIX MCHBITAHUM Uil BCEX pPa3JEIOB U TEM,
BKJIIOYAsl DK3aMEH; yKa3aHbl CPOKM CHAUW 3aJaHH, TPETyCMOTPEHHBIX y4eOHOMN
IpOrpaMMoOil Kypca TUCHUIUTUHBI « XpoMaTorpapus.

2. HeorpemneMoOl COCTaBHOW YAaCThIKO OCBOCHMS Kypca SIBJISIETCS MOCCIICHUE
JEKIUA U UX KOHCHEKTUpOBaHUE. [ TyDOKOMY OCBOEHUIO JIEKIIMOHHOTO MaTepHualia
CHOCOOCTBYET IMpeIBapUTeNIbHAS TOrOTOBKA, BKIIOYAOIIAs YTEHUE MPEAbIIYIICH
JIEKIUH, paboTy C yueOHUKAMH.

3. PerynspHasi HOArOTOBKA K MPAKTUYECKUM 3aHATUSIM M aKTUBHAs paboTa Ha
HUX, BKJIFOYAIOLIA:

— IHOBTOPCHUC MaTCpHralia JICKIIUU 110 TEMC;

— 3HAKOMCTBO C IJIAHOM 3aHSITHUSA U CIIMCKOM OCHOBHOM M HOHOHHHT@HBHOﬁ
JIUTECPATYpPhI, C pPCKOMCHAAIMUAMM I10 ITOJATIOTOBKEC K 3aHATHUIO,

— HW3Y4YCHHME HAY4YHBIX CBEJICHUM MO JAHHOM TEME B pa3HbIX Y4YEOHBIX
IMOCOOmsIX;

— YTEHUE MIEPBOMCTOYHUKOB U IIPELIAracMOr JONIOJHUTEIBHOW JINTEPATY DB,

— IIOCCIICHUC KOHCYJII)TaI_II/Iﬁ C LOCJIBIO BBIICHCHHS BO3HHKIIHNX CJIOXKHBIX
BOITPOCOB ITPH NOATOTOBKEC K ITPAKTHYCCKUM 3aHATUSM.

4. TlonrotoBka K SK3aMeHy (B TEUEHHE CEMECTpa), OBTOPEHUE MaTepualia
BCET0 Kypca JUCLUILIAHBI.

PexoMenaanuu no padore ¢ JuTepaTypou

W3yyeHue AUCIUIUIMHBI CIEAyeT HAYMHATh C MPOPAOOTKH TEMATUYECKOTO
IlaHa JICKIUH, yAenss 0co00e€ BHUMAHUE CTPYKTYpe U COJSPKAHHIO TEMbI U
OCHOBHBIX MOHATHUN. M3ydeHNE «CIIOXKHBIX» TEM CIIEIyEeT HAYMHATH C COCTABIICHUS
JIOTUYECKOM CXEMbl OCHOBHBIX TIOHSTUM, KATETOPUM, CBA3CH MEKIYy HHUMHU.
[lenecoobpa3no mnpubOErHyTh K KilacCH(PUKaMM MaTepuaia, B YACTHOCTH MpHU
W3YYEHUH TEM, B KOTOPBIX MPUCYTCTBYET OOJIBIIOE KOJUYECTBO HE3HAKOMBIX
MOHSATUM, KaTEropui, TEOpPUH, KOHUEMINM, JUOO HACHIIIEHHBIX HH(pOpMaIuen
TUIOJIOTUYECKOT0 XapaAKTEPA.

[Ipu pabGore c mnuTepatypoid 0053aTE€IbHO BBHIIUCHIBATH BCE BBIXOJHBIC
JAHHBIE T10 KaXXJIOMY HCTOYHHUKY. MOJKHO BBINMCBHIBATH KPAaTKO OCHOBHBIE HJIEH
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aBTOpa M HMHOTAA NPHUBOJAUTH Hauboyiee SPKUE W IOKa3aTelbHbIE LUTATHI (C
yKazaHueM cTpanuil). Mure apryMeHThl «3a» WIH «IIPOTUB» UIEU aBTOPA.

UreHrne HayYHOTO TEKCTa SIBISICTCS YacThIO TMO3HABATEIBHON JCSTEILHOCTH.
Ee 1nienb — u3Bneuenue u3 tekcta Heo0xoaumMon unpopmaruu. OT TOro Ha CKOJIbKO
OCO3HAaHHA YHUTAIONIMM COOCTBEHHAs BHYTPEHHSSI yCTaHOBKA (HAWTH HYXHBIC
CBEJICHUS, YCBOUTH WH(MOPMAIMIO TIOJHOCTHIO WM YAaCTHYHO, KPUTHUCCKH
MIPOAHAM3UPOBATh MaTepuad H T.I.) BO MHOTOM 3aBHCHT 3S()PEKTUBHOCTH
OCYILIECTBIISIEMOTO JICUCTBUSL.

Hcnonp3yliTe OCHOBHBIE YCTAHOBKH IPU YTEHUH HAYYHOTO TEKCTA!

1. uHpOpMAITMOHHO-TIONCKOBasE (3aJaya — HAWTH, BBIICIUTh HCKOMYIO
UH(pOpMaLHIO);

2. ycBauBaromias (yCWJIMs YHTATENsl HAMPaBICHBI Ha TO, YTOOBI KaK MOXHO
IIOJIHEE OCO3HATh U 3allOMHUTH KaK CaMH CBEICHUS U3JIaracMble aBTOPOM, TaK U
BCIO JIOTHKY €T0 PacCyXJIeHUN);

3. aHAIMTUKO-KPUTHYECKAsE (UUTATENb CTPEMHUTCS KPUTHUYECKH OCMBICIHUTD
MaTepual, MPOoaHaJIU3uPOBAB €ro, ONPEACIUB CBOE OTHOLIECHUE K HEMY);

4. TBOpYecKas (CO34aeT y YMTaTessi TOTOBHOCTh B TOM MJIM MHOM BHJI€ — Kak
OTIPABHOM MYHKT JIJIs1 CBOMX PACCYKICHUI, Kak 00pa3 AJid IEUCTBHS IO aHAJIOTHH
U T.I. — MUCIOIb30BaTh CYXKJICHHS AaBTOPA, XOJ €ro MbICIECH, pPE3yibTaT
HaOMOIeHUs, pa3pabOTaHHYI0 METOJMKY, AOIOJIHUTh MX, MOABEPrHYTh HOBOH
pOBEPKeE).

Jl51s paboThI ¢ HAYYHBIMU TEKCTAaMU NPUMEHSNTE CIEAYIOLIUE BUAbI YTEHUS:

1. Oubnuorpaduueckoe — TPOCMaTpUBAHHE  KAPTOYEK  Karajora,
PEKOMEHIATENbHBIX CIIMCKOB, CBOJHBIX CIHCKOB KYPHAJIOB U CTaTel 3a roJ1 U T.11.;

2. MPOCMOTPOBOE — MCIOJIb3YeTCS I MOMCKa MaTEpUaliOB, COJAEPM KAIINX
HY)KHYI0O HHGOpMAIHIO, OOBIYHO K HEMYy MPHUOErarT cpa3y Iociie padoThl CO
CIIUCKAMHM JIUTEPATYphl U KaTaJlOraMH, B pe3yJbTaTe TAaKOTO MPOCMOTpa YUTATEITh
yCTaHaBJIMBAET, KaKW€ W3 HCTOYHUKOB OyAyT HCIOJIb30BaHBI B JalbHEHIIEH
pabore;

3. O3HAKOMHTEJIBHOE — MOAPa3yMEBAET CIUIONTHOE, JIOCTATOYHO TOJIpOOHOE
NpPOUYTEHUE OTOOpaHHBIX CTaTe€M, TJIaB, OTACJIbHBIX CTPAHMI], ILEIb —
MO3HAKOMUTHCS C XapakTepoM WH(opMalnu, y3HaTh, KaKU€ BOMPOCHl BHIHECEHBI
aBTOPOM Ha PaCCMOTPEHUE, TPOBECTU COPTUPOBKY MaTepHaa,;

4. HU3y4dJaromec — npeanojaract J0CKOHaJIbHOC OCBOCHUE MaTCpualia; B XOI€

TAKOI'0 YTCHHUA IHPOABIACTCA AOBEPHUC UYUTATCIA K aBTOPY, 'OTOBHOCTL IPHHATDH
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H3JI0KCHHYTO I/IH(I)OpMaHI/IIO, pealn3yCeTCAaA YCTAaHOBKAa Ha MNIPCACIbHO IIOJTHOC
IIOHMMAaHHEC MaTcpHrajia,

5. AHaJIUTHUKO-KPUTHUYECKOE M TBOPYECKOE YTEHHME — JBa BHJA YTCHUSA
OJMM3KHE MEeXay cOoOOH TeM, 4TO YYAacTBYIOT B PEILICHMHM HCCIIEJOBATEIbCKUX
3amad. [lepBblii M3 HUX NpEAnojaracT HanpaBJICHHBIM KPUTUYECKUM aHAIU3, KAK
camoil HHpOpMalKH, TaK U CIIOCOOOB €€ MOJIyYeHHs U M0JJaul aBTOPOM; BTOPOE —
MOUCK TeX CYKIEHUH, (paKkTOB, MO KOTOPHIM HJIM B CBSI3U C KOTOPBIMH, YUTATEIb
CUMTAET HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICIIH.

OCHOBHBIM MJi1 CTyJEHTa SIBIISIETCS W3ydalollee YTEHHE — HMEHHO OHO
NO3BOJISIET B paboTre ¢ Yy4yeOHOW JIMTEepaTypoil HAKAIUIMBATh 3HAaHUA B
npodhecCHOHAIBHOM 001aCTH.

[Ipu pabGore c nHUTEpaTypOll MOKHO HCIIOJIb30BaTh OCHOBHBIE BHJIbI
CUCTEMATU3UPOBAHHOM 3aIIMCU IPOYUTAHHOTO:

1. AnHOTHpOBaHME —  TpPENETbHO  KpPAaTKOE€  CBA3HOE  OINMCAHHE
POCMOTPEHHOM WJIM IPOYUTAHHON KHHUIHU (CTAaTbH), €€ COJEPKaHUsl, UCTOUHHUKOB,
XapakTepa U Ha3HAYEHUSI.

2. IlnanupoBanwe —  KpaTkas  JIOTUYECKas  OpraHM3aiusi  TEKCTa,
PacCKpBIBAIOIIAs COACPIKAHNE U CTPYKTYPY M3y4aeMOI0 MaTepHaIa.

3. TesupoBanue — JaKOHHYHOE BOCIPOHM3BEJCHHE OCHOBHBIX YTBEPKICHHIMA
aBTOpa 0€3 nmpuBieYeHUs! (PaKTHUECKOr0 MaTeprara.

4. llutupoBaHME — [OCIIOBHOE BBIIIMCHIBAHUE W3 TEKCTa BBIICPHKEK,
W3BJICUEHUI, HAan0oJIee CYIIECTBEHHO OTPAXKAIOIIUX Ty WIM UHYIO MBICIb aBTOPA.

5. KoHcnekTupoBaHue — KpaTKO€ U IIOCIEA0BaTENbHOE H3JI0KEHHE
COJIEp>KaHUs IPOYUTAHHOTO.

HoaroroBka K J1a00paTopHbBIM padoTam
[Tpu moaroToBKeE K 1a0OPATOPHBIM 3aHATHUSAM PEKOMEHTYETCS TIOJIb30BAThCS

MaTepuagaMHy JICKINH, PEKOMEHIOBAHHOM JTUTEPATYPOU U PECYPCAMU UHTEPHET.
Bormnpockl, KoTopbie BBI3BIBAIOT 3aTPYIHEHHUE TIPU MOJITOTOBKE, TOJKHBI OBITh
3apaHee chOpMYyJIUPOBAHBI U O3BYUECHBI BO BPEMS 3aHSATUN B Ay TUTOPUU IS
JOTIOJIHUTENBHOTO pa3bsiCHEHUS NpenoaaBaresieM. OTBEThI, BHIHOCUMbIE Ha
o0CyXJIeHHE, TOJKHBI ObITh TIIATEIHLHO MOJATOTOBJICHBI U TTIO HUM COCTaBJIeHA
cxema (Tu1aH), KOTOpOHM CTYyAEHT MOJIb3yeTcsl Ha 3aHsATuu. [Ipu oTBeTe HAMO
JIOTUYECKU TPAMOTHO BBIPAXKaTh U 0OOCHOBBIBATH CBOIO TOUKY 3pEHHUSI, CBOOOTHO
ONEPUPOBATH MOHATUSIMHU U KaTeropusiMu. IIpu camocTosITEIbHOM PEIEHUH 33/1a4
HY>KHO OOOCHOBBIBATh KaXJIbIH 3TaM PEIICHUS, UCXOIS U3 TEOPETUUECKUX
TIOJIOKEHUN Kypca.
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3amaHue Ha I0M K JIa00PATOPHBIM 3aHATUAM Ne 1-5

[IpocMoTpeTs MaTepuan JIEKIUH, Y4EOHUKHA U METOJIMYECKUE PEKOMEHIAINN
K BBITIOJHEHUIO JA0OpaTOpHON pabOThl M TMOJATOTOBUTHCA K OCYIIECTBICHUIO
1abopaTopHO# pabOTHI.

3amanue HA 10M K J1a0opaTOpHOMY 3aHATHIO Ne6

[IpocMoTpeTs MaTepual JEKIHi, Y4eOHUKN U MOJATOTOBUTHCS K 00CYKICHHUIO
npobJieM B XpoMaTorpaguu.

MeToauveckue yKa3aHHusi K BbITOJHEHHUIO JJa00PaATOPHBIX padoT
JIABOPATOPHAS PABOTA Ne 1
| vacTs
Tema: Pa3zdenenue amuHoOKuUC10m ¢ HOMOWLbIO PACHPEOeUmeIbHOU
xpomamoczpaguu na dymaze.
Metoa npoBeaenusi: Hayuno-uccrnenoBareiabckuii. Pa36op KOHKpeTHBIX
CUTYaLUH.

HEJb PABOTBI: ocBoeHue MeTo/1a paguaibHON OyMakHOM

xpomarorpaduu.

IoAroTOBUTHLCSI K BLINOJHEHUIO CJIEAYIOIINX 3214 padoThI:

1. OcBOUTHP METOAWKY pa3feicHUS W WACHTU(HUKAIMH aMHHOKHCIIOT
METOI0M OyMaskHOU XpoMmaTorpaduu.

2. N3yuuTh  3aBUCUMOCTHh  MPOABUKEHUS  AMHHOKHCIOT IO
XpoMaTorpaMMe, UCXOJIsl U3 UX CTPOCHUSI.

3. Pemute 3amavy ompejeneHus cOCTaBa CMECH aMHUHOKHCIIOT
METOJIOM paJuaibHON OyMaskHOU XpomaTorpaduu.

BOITPOCHI IJ11 CAMOITPOBEPKH

1. B yeM COCTOUT CYILIIHOCTb KUJIKOCTh-)KUIKOCTHON
pacnpenenuTenbHoN XpoMarorpapuu?

2. B uem mpeumymiectBa MeToga OyMa)KHOW paclpeeuTeIbHON
xpomarorpadun’?

3. Kakumu pabounMu XapakTepucTUKaMH AO0JDKHA o0nagaTh Oymara Jist
xpoMarorpapun?

4. Kakue TpeOoBaHUsS K pacTBOPUTENSAM, MPUMEHSEMbIM B OYMa)kKHOM
xpomarorpadun?

5. Kak nposBisroT nsiTHa B OyMakHO#M XpomaTorpadun?

Il vacTb

TEMA: Hexomopbulie cneyuaibHble npuemsl padoomol: MHO2OKPAMHAs U
cmyneHuamasn xpomamozpagpus; 08ymepuas xpomamozpagus.
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MeTtoa npoBeaenusi: HayuHno-uccnenoBarenbckuid. Pa30op KOHKPETHBIX
CUTYaIUM.

IEJIb PABOTDI: ocBoeHHE METOa AHATTUTUYECKONM TOHKOCIOMHON
xpoMarorpaduu.

IoaAroTOBUTHLCH K BBINOJHEHUIO CIEAYIONIUX 32/1a4 Pa0oThI:

1. TlomoOpate ycioBusi pasleneHuss (3JI0eHTbl, MHOTOKPATHOCTH
MPOroOHKM) cMecH BetnecTs ¢ onu3kumu Ry (2,4-THOI aneToHa, UKIOreKCaHOHa,
[UKJIONIEHTAaHOHA, KAalIPOHOBOTO aJIbJIETUIA).

2. C nomourpio JABYMEpHOM XpomMarorpaduu yCTaHOBUTH OJHOPOJHOCTH
BEILIECTBA.

BOITPOCHI IJI1s1 CAMOITPOBEPKHA
Yro Takoe TCX?

[Tepeuncnure noctynarsl Teopun TCX?

Yro o3HauaroT BeauunHbl Rf, N, H?

Kakue tpeboBanus k copoeHTam, npuMensembiM B TCX?

Kakue paznoBugHocTH cOpOEHTOB MpuMeHsitoTcs B TCX?

B kakux cirygasix npuMeHseTCsl MHOTOKpaTHas1, 1syMepHas TCX?

No Ok owh e

Kakue cnoco6s1 o0HapyxeHus nsareH Ha TCX Bbl 3HaeTe?
JlabopaTopHas padora Ne 2
(paboTta paccurTaHa Ha JIBA 3aHSTHS)
TEMA: Koaonounaa xpomamozpagusa (Pazoenenue cmecu azooensona u
O0-HUMPOAHUTIUHA).

Meton npoBenenusi: Hayuno-uccienoBarenbckuii. Pazdop KOHKpETHBIX
CUTYyaluu.

HEJb PABOTBbI: ocBoeHue MeTo1a aicOpOIIMOHHON KOJTOHOYHOM
xpomaTorpaduu.

IToaroTOBUTHCH K BBINOJIHEHHIO CJICAYIOIIHUX 3a1a4 paﬁoTu:

1. [IpuroToBUTH, KOJIOHKY JJIS XpoMarorpaduueckoro pasaeicHus
CMECH.

2. [IpousBectu pazaeneHre cMecu a300€H30J1a U O-HUTPOAHWJIMHA.

3. C mnoMouIpl0 TOHKOCIOMHOW XpomaTorpauu U ONpEIeTICHUS

TEMITepaTyphl TUTABJICHUS YCTAHOBUTH OJTHOPOTHOCTH BEIICCTRA.

4, PacuntaTh CyMMapHBI BBIXOJ C KOJOHKH M BBIXOJBI OTICIBHBIX
pa3zensieMbIX KOMIIOHEHTOB.

Bonpocsl 17151 caMONIpOBEPKU:

1. Uto Takoe copOums u aecopOrus?
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2. Kakue tpeGoBaHusi k copOeHTaM, MPUMEHSIEMBIM B aJCOPOIIMOHHOM
KOJIOHOYHOM Xpomarorpaduu?

3. Kakue pa3HOBHIHOCTH COPOEHTOB MPUMEHSIOTCS B aJCOPOLIMOHHOMN
KOJIOHOYHOM XxpomaTorpaduu?

4. Kakne  TpeGoBaHuMs K  pacTBOPHUTENSAM, MPUMEHSEMBIM B
a7ICOpOLIMOHHOM KOJIOHOYHOM XpomaTtorpaduun?

JlaGopaTopnas padora Ne 3
(paboTa paccunTaHa Ha JBa 3aHATHS)
TEMA: Ilpenapamuenan monkocnounas xpomamozpagus (noooop
yC08uil, pazoenienue cmecu U u0eHmupuKayus o- U n-HUMpPOAHUIUHOB).
Metoa npoBenenusi: Hayuno-uccnenoBarenbckuii. Pa3dop KOHKpeTHBIX
CUTYyaLUH.

HEJb PABOTBbI: ocBoeHue MeTo1a aicopOIIMOHHON TOHKOCTOMHOM
npenapaTuBHON XpoMatorpaduu.

IMoAroTOBUTHLCS K BHINOJHEHUIO CJIEAYIOIINX 321a4 padoThI:

1. [IpUroTOBUTH IIACTUHKY JUIS XpoMaTorpaduueckoro pasaelICHUs
CMECH.

2. [TogoOpath yclioBHS [JIsi MOPENapaTUBHOIO pPa3JIEJICHUs] CMECH C
nmoMomibio anaautTrndeckoir TCX.

3. [Ipou3BecTu pa3geneHne CMeCH IM-HUTPOAHUIMHA U O-HUTPOAHWJIMHA.

4, C 1oMOIIpI0 TOHKOCTOMHOM XpomaTorpaduu u  OIpeaesICHHS

TEMIIEpaTyphl IUIABJIICHHUS] YCTAHOBUTH OJTHOPOJHOCTh BELIECTBA.

5. PaccuntaTh cyMMapHbIH BBIXOJ C IUIACTUHBI M BBIXOJBl OTAECIBHBIX
pazzensieMbIX KOMIIOHEHTOB. Paccuntats 3 pekTuBHOCTH pazneneHus u BOTT.

Bomnpocs! Aj1s1 caMONIPOBEPKU:

1. Yo Takoe copOuus u necoporus’?

2. Kakue TpeboBanus Kk copOeHTaM, MPUMEHSEMbIM B aJCOPOLIMOHHOMN
TOHKOCJIOHHOM XpoMartorpahuu?

3. Kakue pa3HOBUIHOCTH COpOEHTOB MPUMEHSIOTCS B aJCOPOIIMOHHOMN
TOHKOCIJIOHHOM XpoMartorpahuu?

4, Kakue  TpeOoBaHuMS K  pacTBOPUTENSIM, IPUMEHSEMBIM B
aJICOPOLIMOHHON TOHKOCIIOMHOM XpoMatorpaguu?

JlaGoparopHasi pabora Ne 4

TEMA: Onpedenenue KauecmeeHHo20 u KOIUYECMBEEHHO20 COCMABA
cmecu y2ieeooopooo8 MemoooM 2a30-HCUOKOCHMHOU Xpomamozpaghuu.

Meton npoBenenus: Hayuno-uccnenoBarenbckuid. Pazdop KOHKpETHBIX
CUTYyaLUH.

HEJb PABOTBbI: ocBoeHue MeTo 1a ra30-KUIKOCTHOM XpomaTorpadumu.
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IMoaAroToBUTHCS K BHINOJHEHUIO CJIEAYIOIINX 321a4 padoThl:

1. O3HaKOMUTBCS ¢ PabOTOI Ta30-KUIKOCTHOTO XpomaTorpada

2. Pa3nenuth cMeCh YIileBOJAOPOI0OB

3. YCTaHOBUTH Ka4ECTBEHHBIM COCTaB CMECU METOJIOM BHYTPEHHEU
HOpMAaJIU3aIu1

4. YCcTaHOBUTH KOJIMYECTBEHHBIN COCTaB CMECH

Bonpocel AJ151 caMOnIpoBepPKM:

1. B gyem cymHocts metoga [KX?

2 Kakue orpannuenus metona [7KX Bbl 3HaeTe?

3. Kakue pa3HOBUIHOCTH JE€TEKTOPOB NPUMEHSIOTCS B MeToae [ KX?
4 Kak ycrpoen katapomerp?

JlaGopaTopHasi padora 5.

TEMA: Onpedenenue kauecmeeHH020 u KOJIUYECHIEEHHO20 COCMAGA
cmecu  yeneeooopooos MemooomM  6blCOKOIPPeKmuenou  HcuOKOCmHOU
xpomamoczpaghuu (4 uac).

Merox npoBenenusi: Hayuno-uccnenoBarenbckuid. Pa3dop KOHKpeTHBIX
CUTYyalUH.

HEJIb PABOTBI: ocBoeHre MeToa BICOKOA()(PEKTUBHOM KUIAKOCTHOU
xpomarorpaduu.

IoaAroTOBUTHLCH K BBINOJHEHUIO CICAYIONINX 3a1a4 padoThI:

1. O3nakomuTthes ¢ pabotoit BOXK xpomarorpada.

2. Pa3znenuth cMech yIiieBOIOPOIOB.

3. YCTaHOBUTH KaYECTBEHHBIN COCTAB CMECH.

4. YCTaHOBUTH KOJIMYECTBEHHBIN COCTAB CMECU METOJOM BHYTPEHHETO
cTaHaapra.

Bomnpocs! Aj1s1 caMONIPOBEPKU:

1. B uem cymHocTh MeTosia BOKX?

2. Kakue orpannuenus merona BOXKX Bbl 3Haete?

3. Kakue pa3HOBUIHOCTH JETEKTOPOB MPUMEHSIOTCS B MeToae BOXKX?
4, Kak yctpoeH BbIcOKO3(h(PEKTUBHBIN KUAKOCTHBINA XpomaTorpad?

IHoaroroBka K 3a4ery

B mpoiecce moAroTOBKH K 3auyeTy, CIAEAYET JUKBUIUPOBATH MMEIOIIUECS
npoOesibl B 3HAaHMSX, YIUIYOWUTb, CHUCTEMATU3UPOBATh WM YIOPSIOYUTH 3HAHUS.
Oco0oe BHHMMaHME CIEAyeT YAENUTh OpraHu3aliy MOJATOTOBKM K 3auery. Jlis
ATOTO BaXKHbI CJIEIYIOLUIME MOMEHTHI - COONIOICHUE peXUMa JIHS: COH HE MeHee §
4YacoOB B CYTKH; 3aHATHS 3aKaHUYMBATh HE IO3/IHEE, 4eM 3a 2-3 yaca JI0 CHa;
MPOTYJIKA Ha CBEXEM BO3JyXE, HEYyTOMHUTEJIbHBIE 3aHSATUSI CIIOPTOM BO BpeMs
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NEPEPhIBOB MEXKAY 3aHATUSMU. Hanuuue MONHBIX COOCTBEHHBIX KOHCIIEKTOB
JIEKLIMHA SIBASIETCS HEOOXOAMMBIM YCJIOBHEM YCHEIIHOW caayu 3ayera. Ecnu
OpomyleHa Kakas- JU0O JeKIus, HeoOXOIMMO €€ BOCCTAaHOBUTH, OOIyMaTh,
YCTPAaHUTh BO3HUKIIHME BOIMPOCH, YTOOBl 3allOMHHAHHE MarepHaia ObLIo
oco3HaHHbIM. CienyeT MOMHHUTh, YTO MPHU MOATOTOBKE K 3a4eTy BHAYaJle HAl0
MIPOCMOTPETh MaTepHan IO BCEM BOMNPOCAM CIAaBAaEMOM JWCUUILUIMHBI, Jajiee
OTMETUTh g ce0sa Haubojee TpPyAHbIE BOMPOCHI M O0SA3aTENBHO B HUX
pazoOparbcs. B 3aknmroyeHue emie pa3 1enecooOpa3HO MOBTOPUTh OCHOBHBIC
MTOJIOKEHMUS.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITIJINHBI

Y4eOHbIE XUMHYECKUE JTabopaTopuu. XUMHUYECKas IMOCy/la U XHUMHYECCKUE
PCaKTUBBHI.

[Ipm peanm3anuu yKa3aHHBIX BHIOB Y4YeOHOW pabOTBl MO KypcCy
«Xpomatorpadus» UCTIOIBb3YIOTCS:

e Bricokoa ek THBHBIH KUAKOCTHBIN XpomaTorpad Agilent 1100.

eBricokorddexTuBHbIN  KuaKOcTHOM Xxpomatorpad SHIMADZU
LCOGA.

e Xpomaromacc-criekrpomerp Agilent GC-6890.

e["az0-xunkoctHpIi XxpomaTtorpad JIXM-90.

e XpomaTorpapudecKkrue KaMmephl.

e Xpomarorpapuieckie KOJOHKH.

e XpomaTtorpahuyecKue miacTUHBI.

e Muxkpommpui 5, 10 MxJ1.

¢ YTIIeBOAOPOIBI: OEH30JI, TOTYOJI, O-KCHIIOJ, TeKCaH.

e Kpacurenu.
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Ipuioxkenne 1

§

MHHHCTEPCTBO OBPA30OBAHNS 1 HAYKU POCCUMCKON ®EJEPALINNA
denepanbHOE rOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIEr0 POPECCUOHAILHOTO 00pa30BaHUS

«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHbBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIUXCA

10 JUCHMILVIHHE «XpoMaTorpapus»
Hanpasienue noaroroBku 04.03.01 Xumust
npoduiib «PyHIaMEHTAJIbHASL XUMUSD)
®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2015
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HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbI o IMCIOMIIJIMHE

Bu IIpumepHbIe
Ne JlaTta/cpoxkn 8 N prMep
CaMOCTOSITe/IbHOWH | HOpPMBbI BpeMeHH | Dopma KOHTPOJIsI
n/n BbINOJTHEHH S
padoThI HA BBINOJHEHHE
Onpoc niepen
TTOArOTOBKA K HAYaJIOM 3aHSITHSL.
[IpunsiTue oT4yeTa O
1. 22.02-.11.03.16 | npakTHuecKoMy 10 wac. P
Nel BBITIOJTHCHUH
o v
SaHATHIO A2 nabopaTopHOI
paboTHI.
Onpoc niepen
TTOArOTOBKA K HAYaJIOM 3aHSITHSL.
[IpunsiTue oT4yeTa o
2. 14.03-01.04.16 | mpaKTHUECKOMY 20 uac. P
No2 BBITIOJTHCHUH
o 13
SaHATHIO NS nabopaTopHOI
paboTHI.
Ormpoc niepen
TTOArOTOBKA K II-E[a‘laHOM 3aHSTHSL.
WHSTUE OTYETA O
3. 04.04.-15.04.16 | npakTnueckomy 20 yac. P
Ne3 BBITIOJTHCHUH
o v
SaHATHIO N2 nabopaTopHOI
paboTHI.
Ormpoc niepen
TTOArOTOBKA K II-E[a‘laHOM 3aHSTHSL.
WHSTUE OTYETA O
4, 18.04.-29.04.16 | mpakTHYECKOMY 8 uac. P
Ned BBIMIOJTHEHUH
0. v
SaHATHIO N2 nabopaTopHOI
paloTHI.
Ormpoc niepen
TTOArOTOBKA K II-E[a‘laJ'IOM 3aHSTHSL.
WHSATHUE OTYETA O
5. 02.05-13.05.16 MPAaKTUYECKOMY 8 gac. P
Nes BBITIOJTHEHUH
o v
SaHATHIO N2 nabopaTopHOI
paloTHI.
[ToaroroBka k
HPaKTUICCKOMY Hanucanne n
6. 16.05.-27.05.16 3aHATHIO Neb, 12 yac. 3al[iTa UTOTOBOT'O

HUTOTOBOMY
TCCTUPOBAHUIO

TECTUPOBAHUS

nocoOuss K NPAKTUYECKUM

3ajjaHne HA I0M K NPAKTHYeCKUM 3aHATUAM Ne 1-5
[IpocMoTpeTs MaTepuan JEKIHUi, JOCTYMHbIE YYEOHHKH M METOAUYECCKUE

3aHATUAM HW IIOATOTOBHUTBCA K  BBIITOJIHCHHUIO

1ab0paTOpHBIX pabOT, HATMCAHUIO U 3alllUTE OTYETA IO JIabopaToOpHOU padoTe.
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3aiaHue Ha I0OM K MPAKTHYeCKOMY 3aHATHIO Ne 6

[IpocMoTpeTh Marepuan JIeKIUH, y4eOHUKHM M METOAMYECKHe Tocoous,
MOATOTOBUTHCSI K HAITMCAHUIO U 3AIIUTE PE3YJbTaTOB UTOTOBOTO TECTUPOBAHUS.

Bomnpoce! AJ1s1i CAMOKOHTPOJIA

1. B wem cymHOCTh XpoMaTorpaduaeckoro mporecca?

2. KakoBo Ha3HauYCHHE MOJABUKHON U HEMOABKHOMU (ha3?

3. Kakue npoiecchl IpoucXoasaT B KOJIOHKE?

4. Kak wmaccuuuupyroT MeToAbl XpomaTtorpaguu MO arperaTHOMYy
COCTOSIHUIO (a3 U Mo crnocody xpomaTorpadupoBaHusi?

5. B uem cocTOUT NpOsSBUTEIBHBIN (JIFOEHTHBIN ) aHATU3?

6. B yem npenmMyIiecTBO 3MIOEHTHON XpoMaTorpaduu nepes; GpoHTaIbHON U
BBITECHUTEIHHOM?

7. Kak kmaccupuuupyroT METOAbl XpoMaTorpaguu Mo TEXHUKE MPOBEIACHUS
AKCHEPUMEHTA U LENH ?

8. B ueM cymHOCTh XpomMaTorpaduyecKoro pa3aesieHus Mo MEeToIy: a)

ra3oXHJIKOCTHOM xpomarorpaduu; 0) pacnpeleTuTeNbHOW KHUJIKOCTHON
xpoMarorpadguu; B)  0OCagoyHOM  Xpomarorpaduu; T)  TOHKOCIOMHOMU
xpoMarorpaduu; 1) HOHOOOMEHHOW XpomaTtorpaduu; €) OSKCKIIO3UOHHOU
xpoMarorpapun?

9. Kak Biusier Temmneparypa Ha XxpoMmaTtorpadguueckuit mporecc?

10. B yem CynHoCTh METO/Ia HOHOOOMEHHOM XpomMarorpadun?

11. Kak noaroroBUTh HOHOOOMEHHYIO CMOJTY K padore?

12.Kakue ¢hyHKIIMOHATBHBIE TPYIIIHI 00ECeYMBaOT OOMEHHBIE CBOMCTBA

Pa3IMYHBIX CUHTETUYECKUX MOHOOOMEHHBIX cMou? Kakue TUIbl KaTHOHUTOB
Y aHUOHUTOB Bam u3BeCTHBI?

13.Y1o Takoe «0OMEHHasi EMKOCTb» MOHHUTA, B KAKUX €AMHUIIAX U3MEPSIETCS?

14. Kak ompenensior: a) CTaTUYECKYyI0 OOMEHHYIO €MKOCTh HOHHTA; O)
JTUHAMUYECKYI0O OOMEHHYIO €MKOCTh HOHHUTA?

15. 3aBUCHUT 11 CEJIEKTUBHOCTh MIOHOOOMEHHUKA OT €r0 EMKOCTH?

16.Kak mpoBecTH 1eMOHU3AIIMIO BOJIBI C TIOMOIIHI0 HOHOOOMEHHUKOB?

Hanummre ypaBHEHUS peakiui.

17.KakoBel ~ oOjacTd  MOpPUMEHEHHUs, JOCTOMHCTBA M  HEJOCTaTKH
HOHOOOMEHHOM XpoMaTtorpadun?

18. KakoBbl npenMyniecTBa AByMEpHON XpoMaTtorpaduu rnepes ogHOMEPHON
oymaxxunoit mwm TCX?

19. Kak wuaeHTHdUIUpPOBATH MATHA OPTAaHUYECKHX COCAMHEHUN B METOJE
TCX?

20. Kak BRINOJHAIOT KOJIMYECTBEHHEIN aHain3 B Metoae TCX?
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21. Kak onpenensatot Rs B Merosie bX u TCX? Ot uero 3aBUCUT BeJIMYMHA

R 1 kakue yclioBHsI HY>KHO MOJJAEPKUBATH MOCTOSHHBIMU MPU MPOBEACHUU
JKCIIepUMEHTa?

22. Kak MOXHO OIIpEIeIuTh KOHUEHTPALUUA KOMIIOHEHTOB CMECH IIOCIE
paznenenus merogoMm bX nnu TCX?

23. Kak BbINOJHSAETCS KAa4ECTBEHHBIM aHAIW3 C IMOMOIIBIO IMIOCKOCTHBIX
BapuaHToB Xxpomatorpaduu — bX u TCX?

24. Kakumu crioco6amu mpo0a aHaIu3upyeMoi CMECH BEIlIeCTB BBOJUTCS

B XpoMaTorpaduueckyro yCTaHOBKY B OyMakHOU XxpomaTtorpadun?

25. ITouemy B metoae TCX HEOOXOAMMO T€PMETUUYECKH 3aKPHIBATH KAMEPY C
pacTBOpPHUTENIEM U IIACTUHKOM BO BpeMsl mogbeMa (PpOHTA PACTBOPUTEIS?

26. Kak oOHapyXHBaIOT U UACHTHPHUIMPYIOT KOMIOHEHTH Ha OYMakKHBIX H
TOHKOCJIOMHBIX XpOMaTorpaMmax?

27. KakoBbl o00jacTd NPUMEHEHMs, JOCTOMHCTBA M  HEIOCTATKH
TOHKOCJOWHOM XpomaTorpaduun?

28. KaxoBa poib moJBUKHOM (a3bl B ra30BoM xpomaTtorpaduun’?

29. Kakumu cnocobamu mnpoda aHaIU3UpyeMOl CMeCH BEIIECTB BBOJIUTCA B
XpoMaTorpa(uuecKyro yCTaHOBKY B ra30BoM xpomaTtorpaduun?

30. Kakoe npakTruyeckoe 3HaU€HHE UMEET ra3oBas xpoMmarorpadus?

31. KakoBbl 0051aCTH IPUMEHEHHUS, JOCTOMHCTBA U HEAOCTATKU METOJIOB

ancopOLMOHHON XpoMaTorpapuu?

32. Kakue TpeGoBaHus MPEABSBISIIOTCS K aJICOPOCHTaM U PacTBOPUTEIISIM?

Kaxkue ycTpoiicTBa HCMOJIB3YIOT B KAUECTBE 103aTOPOB?

33. Kakue TpeOoBaHUsI MPEABSBISIOTCS K XXKUAKON (ha3ze B ra30>KUIKOCTHOM
xpoMarorpadun? Kakue BeliecTBa HCHOJB3YIOT B KadecTBE XKUAKOW (a3pl? B
KAa4yeCTBE TBEPOIO HOCUTENA?

34, B kakoM XxpomarorpaguyeckoM METOJ€ OCHOBHOW  (akTop,
OTIpEETSAIOINN yAepKUBaHUE KOMIIOHEHTa — PACTBOPEHHE B HEMOJBHKHOM (haze?
35. HazoBute Tpu ciocoObl JETEKTUPOBAHUS B TA30BOM XpoMaTorpagpuu.

36. KakoBa poJyib OCHOBHBIX Y3JIOB B Ta30BOM Xpomatorpade?

37. UYro sBuserca  HauOoyiee  BaXHOW  NPUYMHOM  pa3MbIBaHUS
xpoMarorpaduueckoro nuka?

38. Kakast u3 Teopuit xpomarorpaduu 1aeT OCHOBY JJIsI ONITUMHU3AIUN

xpoMarorpaduueckoro nporecca?

39. Hapucyiite 3aBucumocts BOTT 0T CKOpOCTH MOTOKA OABUAKHOMN

¢a3bl B ra30Boi xpomaTtorpadun’?

40. B ueM cOCTOUT METO/ TEOPETHUUECKUX TapeIOK B XpomaTorpaduun?

41. Kakue 0CHOBHBIE BEJTMUMHBI BXOIAT B ypaBHeHUE BaH-/[eemrepa?
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42. Ilouemy B XpomaTorpapuyeckyr0 KOJOHKY BBOJAST OOBIUHO MaJble
KOJIMYECTBA OINPEACIIIEMbIX COSTUHEHUN?

43. Kakue BeIUYMHBI XapakTepu3ytoT 3PPEeKTUBHOCTh XpoMaTorpaduueckoit
KoJoHKHU? Kak ee moBbICUTH?

44. Kakue 4uCIOBBIE 3HAYEHUA MOXET NpuHUMaTh BenuunHa H? Kakoe
TEOPETUYECKH MUHUMAJIbHOE 3HaUeHHE?

45. Kak BausieT cKopocTh MOTOKAa Ha 3((HEKTUBHOCTh XpOMATOrpaPuuecKoit
KOJIOHKH?

46. Kakue xpomaTorpaduyeckue yCIOBUSI HAJI0 MEHATb, YTOObl YMEHBIIUTh
BKia] B BenmuuHy H B ypaBHeHuu Ban-/leemrepa?

47. UYto Takoe: a) oOmee Bpems yACpKHBaHUS; O) TPHUBEIACHHOE
(uctpaBJICHHOE) BpeMs YACPKUBaHUS; B) OOIIUI yIAEpKUBaeMbI 00BEM; T)
IPUBEICHHBIN (MCIIPaBIECHHBIN) yAEpKUBAEMbI 00beM?

48. B 4yem CyIIHOCTh Kau€CTBEHHOI'O XpOMaTOrpapuuecKkoro aHajausza IIo
BEJIMUMHE yJEPKUBAEMOT0 o0bema?

49. IloueMy HpeaNIOYUTAIOT HMCIOJB30BATh WCIPABICHHBIN yACpPKUBAECMBIN
0o0BeM, a He 00bEM yIep KUBAHUSA?

50. Kakue xpomaTorpaduyeckue napameTpbl MOKHO UCIIOIb30BATh JJIsI

UJIEHTU(PUKAIITY KOMIIOHEHTOB CMECH?

51. Tlouemy uaeHTU(UKALMIO KOMIIOHEHTOB HE PEKOMEHIyEeTCSl BECTHU IO

aOCOJIFOTHBIM BPEMEHAM yJIep>KUBaHUS?

52. Kakue apyrue cnocoObl HIEHTU(PUKALNN KOMIIOHEHTOB IPUMEHSIOT B

xpoMarorpaduueckomM aHanuze?

53. MoxHO 1M chaenatb BBIBOJ O TMPUPOJIE BEIIECTB HA OCHOBAaHUU
XpoMarorpapuueckux JaHHbIX?

54. Kak 3aBucut Bpems (00beM) YIEpKHBaHUS OT PACTBOPUMOCTH
COCIMHEHUS B OABUXKHOM (haze?

55. Uto Takoe OTHOCHUTENbHBIN yIePKUBAEMbIl 00BEM U OTHOCUTEIHLHOE

BpeMsl yJIepKUBAHUS?

56. B ueM cymHOCTb OCHOBHBIX METO/IOB KOJIMYECTBEHHOW XpomaTorpaduu:
a) HOPMUPOBKH C TIONPABOYHBIMH KO3PpuiineHTaMu; 6) abCOMIOTHON KaTuOpOBKHY;
B) BHYTPEHHETO CTaHaapTa?

57.YKaxure BO3MOXHOCTU U OTPAHUYECHUS PA3JIMYHBIX KOJINYECTBEHHBIX

METO/IOB XpOMAaTorpaduueckoro aHaausa.

58. Kak MOxHO H3MepuUTh IUIONIaJAb NUKAa Ha xpomartorpamme? Kakoii
3aBMCUMOCTBIO CBSI3aHA IUIOLIAAb TMKA C KOHLIEHTpALUel BeniecTBa?

59. Tlowemy cmoco0 aOCONIOTHOW KaTUOPOBKHM CPAaBHUTEIBHO PEIKO
IPUMEHSIOT B XpoMaTorpauueckux sadopaTopusx?
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60. Kak mNOBBICUTH TOYHOCTb ONpPEAETCHUS KOMIIOHEHTa IO METOIy
HOPMUPOBKH?

61. Kakue mapametrpsl XxpoMaTorpauueckoro Muka HCIOJIb3YIOT sl KO-
JMYECTBEHHOI0 aHaJIn3a?

62. B xakux ciydasx B KOJWYECTBEHHOM XpOMAaTorpamueckoM aHaIm3e
U3MEPSIOT BBICOTY MUKa? MJIOMAAs TUKa?

63. KakoBa posib moaABHkKHOM (ha3bl B )KMAKOCTHON XpoMatorpadun?

64. Kakumu crioco6amu npo6a aHaIM3upyeMoi CMECH BELIECTB BBOJUTCS

B XpoMaTorpaduyeckyro yCTaHOBKY B *KUAKOCTHOU XxpoMarorpadun?

65. KakoBa poiib OCHOBHBIX Y3JIOB B KHJIKOCTHOM Xpomartorpade BBICOKOTO
napneHuss? UYro oOmero M KakoBbl NPUHUMUIIMAIBHBIE OTJIMYUS OT Ta30BOT0
xpomarorpada?

66. HazoBure Tpu criocoObl AETEKTUPOBAHUS B )KUJKOCTHON XpoMatorpagpuu.

67. Ilouemy B )KMJIKOCTHOM XpomaTorpaduu mpearnouynTaroT O IBUKHBIE

(a3bl C HU3KOU BA3KOCTHIO?

68. Kakue BapWaHTBl HCHOJB3YIOTCS B  KMJIKOCTHO-)XUJKOCTHON
pacrpeaeauTearHol XxpoMarorpahuu?

69. KakoBbl 0COOEHHOCTH 3KCKIIFO3UOHHON XpoMaTorpaduu?

70. Kak wu3mensercs BpeMsa (00bEM) yAEpXKUBAHHUS MOJIEKYJT B
HKCKJIFO3MOHHOM XpoMaTorpauu ¢ yBeJIMYeHUEM UX pa3mepa’?

71. UeM oTnyaroTcsi HOpMaJIbHO- U 0OpaIieHHO-(ha30BbIi BapuanThl BOYXKX?

CTpykTypa oT4yeTa 1o JadopaTtopHoi padore

OT4eTsl 10 J1a0OPaTOPHBIM paboTaM MPEACTABIISIIOTCA B SJIEKTPOHHOM Qopme,
MOJITOTOBJICHHBIC KaK TEKCTOBBIE IOKYMEHTHI B peaakTope MSWord.

Otuer no paboTe MOKEH OBITh 0000IIAIOIIMM JOKYMEHTOM, BKIIIOYATh BCHO
MH(OPMAIMIO MO BBIMOJIHEHUIO 33JaHUM, B TOM YHUCIE, YpPaBHEHUS PpEaKIuM,
TaOIHIIBI, METOJUKY NPOBEICHUS Ja0OPATOPHBIX OMBITOB, CIIHCOK JUTEPATYPHI,
pacyeTsl U T. 1.

CTpyKkTypHO OTuYeT 1o JiabopaTOpHOW paboTe, Kak TEKCTOBBIM JTOKYMEHT,
KOMIIJIEKTYETCS IO CIEAYIOIIEH cXeMe:

o  TumynvHwiti 1ucm — 00s3amenbHas KOMIIOHEHTA O0TYETa, IepBasi CTpaHula
OTYeTa, MO MPUHATON AJis JabopaTOpHBIX padboT ¢hopme (TUTYJIBHBINA JUCT OTYETA
JIOJKEH pa3MelaThes B 001eM (aiisie, T/ie mpeCTaBlIeH TEKCT OTUYETA);

e Ucxoonvle OanHble K 8bINOIHEHUIO 3a0aHull — 00s3aTelbHasi KOMIIOHEHTA
OTYeTa, C HOBOM CTPAHMIIBI, COJIEPKAT YKa3aHUE BApPUAHTA, TEMBI U T.JI.);

e (OcHosHas yacmbs — MaTepUallbl BBINIOJHEHUS 3aJaHUil, pa30oMBaeTCs MO
pyOpHKaM, COOTBETCTBYIOIIUX 3aJaHUSIM PaOOThl, C UEPAPXUUECKON CTPYKTYpPOMU:
MYHKTHI — IOAIMYHKTHI U T. II.
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PexomMeHyeTcss B OCHOBHOM YacTH OT4Y€Ta 3arojoBKH PyOpUK (MOJIpyOpHK)
JnaBaTb UCXOAsd U3  (GOPMYJIMPOBOK 3alaHuil, B ¢GOpMe OTIIarojabHbIX
CYIIECTBUTEIbHBIX;

® Bbi6o0bi — 00s13aTeNbHAs KOMIIOHEHTA OTYETa, COJEPKUT 00O0OIIaromme
BBIBOJIbI 10 paloTe (Kakue 3aJauyd PEIIeHbI, OIIEHKa PEe3yJbTaTOB, YTO OCBOEHO
IIPU BHITIOJTHEHUHU PabOTHI);

o Cnucox numepamypvl — 00s13aTelbHasE KOMIIOHEHTa OTYE€Ta, C HOBOH
CTPaHUIIBI, COJACPKUT CIHUCOK HCTOYHHMKOB, MCIOJIH30BAHHBIX IMPHU BBITOJTHEHUU
pa®oThl, BKJIIOYAss OJJIGKTPOHHBIE HCTOYHUKH (CIHCOK HYMEPOBAHHBIH, B
COOTBETCTBHH C MPABUIIAMHU ONIMCaHUsI OnbImorpadun).

Od¢opmienue oTyera mo 1adopaTopHoii padore

Otuer 1o mabopaTopHOM pabOTE OTHOCUTCS K KATETOPUU «NUCbMEHHAS
paboma», odopmiIsieTcss no npasuiam  OQOpMAeHUs NUCbMEHHbIX pabom
cmyoeumamu [{[BDY.

Heobxoaumo 0OpaTUTh BHUMAHHE Ha CJIEAYIOLIME acHeKThl B OPOpMIIEHUU
OTUYETOB padoT:

- Halop TEKCTa;

- CTPYKTypHpOBaHHE PaOOTHI,

- odopmiieHHE 3arojoBKOB BCEX BHIOB (pyOpHK-TIOAPYOPUK-ITYHKTOB-
MOJITYHKTOB, PUCYHKOB, TaOJUII, IPUIIOKEHUN );

- oopmiieHHE epeunCICHUH (CIIMCKOB ¢ HyMepaluen Wik MapKupOBKOH);

- odopmienue TadbauL;

- odopmieHue wtroctpauuit (rpaduxu, pucynku, pororpaduu, CXeMsbl);

- HaOop u opopmIIEHHE MaTEMAaTUUYECKUX BhIpaXeHul (popmyin);

- ojopMIIeHHE CIHCKOB JUTEpaTyphl (OMOIMOrpaduueckux OmMCcaHuil) U
CCBIJIOK Ha UCTOYHUKH, ITATUPOBAHMS.

Habop Tekcta ocymiecTBiaseTCs Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CIICAYIOIIUMHU TPEOOBAHUSIMMU:

® meyaTh — Ha OJIHOM CTOpOHE JnucTa Oemoit Oymarum ¢dopmara A4
(pa3zmep 210 Ha 297 MMm.);

® HHTEpPBaJI MEKCTPOUYHBIN — MOJYyTOPHBIN;

e mpudt — Times New Roman;

e pasmep mpudra - 14 nr., B TOM 4YuCie B 3arojoBKax (B Tabmmiax
nomyckaercs 10-12 mt.);

® BBLIPABHHBAHWE TEKCTA — «I10 IMIUPUHEY;

® I[10JIs1 CTpaHUIIBI - JeBoe — 25-30 MM., mpaBoe — 10 MM., BepxHee H

HIKkHEE — 20 MM, ;

e HyMepalus CTpaHUI[ — B TPABOM HIIKHEM YIJIy CTpaHULbI (A7
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CTpaHUI] C KHW)KHON OpHEHTAIMEH), CKBO3HAs, OT THUTYJBHOTO JIHCTa [0
MOCITIEIHEW CTpaHUIlBI, apabckumu 1udpamu (IEPBON CTPAHHIICH CUUTACTCS
TUTYJIBHBIN JTUCT, HA KOTOPOM HOMEP HE CTABHUTHCS, HA CICIYIOIICH CTpaHHIIE
pocTaBisIeTCs mudpa «2» U T. 1.).

® PSKMM aBTOMATHYECKOTO TEpPeHOca CJIOB, 3a HCKIIOYCHUEM

TUTYJBHOTO JINCTA W 3arojIOBKOB BCEX YPOBHEHW (MEpeHOC CIOB st

OTACNIbHOrO ab3ama Ojokupyercs cpeactBamu MSWord ¢ momoinbro

komauabel «@Popmar» — ab3al mpu  BBIOOpPE OMIMU  «3alpPETUTh

aBTOMATUYECKUI MEPEHOC CIIOBY).

Ecnmu pucyHOK wim Tabnmira pa3MerneHsl Ha Jucte ¢popmata Oonbine A4, ux
CIeMyeT YYUTBHIBaTh KaK OJHY CTpaHUIly. Homep cTpaHWIBI B 3THX Ciy4asx
JIOITYCKAETCsl HE MPOCTABIIATH.

CHucok JUTepaTypbl U BCE NPUNOIHCEHUs BKITIOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEPAIMIO CTPAHUI] paOOTHI.

OBPA3ELl O®OPMJIEHUSA OTYETA B PABOYEM KYPHAJIE

(moamuck mpenoaaBaTeis O A0MYCKe K padboTe)
[MPAKTUYECKASA PABOTA Ne
Tewma:
[{enb pabOTHI:
Pabota Hauara: OkoHueHa:
[1nan paGoTshI:
1. Marepuainsl, mocyia u 000py0BaHUE.
2. DTansl NpoJIeTbIBAEMOMN pabOTHI.
3. Pucynku u 0603HauCHHS.
4. Pe3ynbratsl paboThl B BUI€ Tpa)KOB U PACUETHBIX TaOJHII.
5. TexHuka 6€30MaCHOCTH.
6. BbIBOIBL.
[Toanuce npenogaBatess:

Cioco0bI BbIpAKEHUS1 KOHUECHTPALMHU
OcHoBHas 3a/1aya XUMHUYECKOTO aHallh3a — OTNpPe/IeTICHUE KOJIMYECTBA
BEILECTBA. 3a €IMHHUILY KOJIMYECTBA BEIIECTBA PUHAT MOJb. X 1MOJIb BELIECTBA
conepxkut 6,02x1023 ycnoBHbBIX YacTHUll (HapuMep, aTOMOB).
B KOJIMYECTBEHHOM aHaIM3€ UCIIOJIb3YETCS U JOJIbHAS €IMHULIA — MUJUIUMOJIb
(Mo1B), 1MomB = 107 MO
Konuenmpayus pacmeopa (C) — 3T0 OTHOIIICHHUE KOJUYECTBA PACTBOPSHHOTO
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BemiecTBa (A) k 00bemy pactBopa (V). Ipyrumu ciioBamu, c(A) mokasbiBaeT
KOJIMYECTBO BEILIECTBA B €IMHUIIE 00beMa pacTBOpa.

B cucreme CH 0CHOBHOW €MHULIEN BBIPAKEHNS KOHLIEHTPALUN

PAaCTBOPOB SIBISICTCS MOJISIPHAST KOHIICHTPALHH (MOJIB/M), Ha TIPAKTHKE —

MOJIB/ZIM®, JTOTTYCKAETCS MOJIB/IL.

Monapunas konyenmpauus c(A), c,, — 3TO KOJIUYECTBO MOJIb BEIIECTBA

A, conepskarierocs B 1 1 pactBopa: ¢, = mx1000/MxV, rme m —macca
BEIECTBA, I'; M — OTHOCUTEIbHAS MOJICKYJIApHas (MOJISIpHAsi) Macca BEIleCTBa,
r/Monb; V — 00beM pacTBopa, MIL.

[Tpu sTOM HcmoNb3yIOT cienyomue Gopmel 3anucu: Hanpumep, 0,1 M HCI,
w ¢(HCl1) =0,1 monp/m = 0,1 MMOIB/MIT.

Monapnas Konyenmpayusa IKU8aIeHMaA C,; — YTO KOJTUIECTBO MOJIb
HKBUBAJICHTOB BEIIECTBA, HAXOASIIUXCS B 1 J1 pacTBOpa.

[Tpu sToM mpumensitoT Takue ¢hopmbl 3anucu: Harpumep, 0,1 1 H,SOy,

c(H,SO4) = 0,1 monb axB/1 = 0,1 maxB/Mmi; ¢(1/2 H,SO4) = 0,1 monbw/n, rae

1/2 — dakrop sxBuBanentHoctH (f). Eciu f=1, To nmpeanouturenbHee
WCITOJIB30BaTh TEPMHUH «MOJISIPHASH KOHIICHTPAITHSI.

JKeueanenmom Ha3BIBACTCS TaKas 9acTh aTOMa, MOHA WJIA MOJICKYJIHI,

KOTOpasi XHMUYECKH PaBHOIIEHHA (?KBUBAJICHTHA) OJTHOMY HOHY BOJOPO/Ia B

JTAHHOM KUCJIOTHO-OCHOBHOM PEaKIIMU UM OJTHOMY SJIEKTPOHY B JJAHHOM

OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHON peakuuu. Equnuiieit konnuecTna
HKBHUBAJICHTA BEIIECTBA SIBJISIETCS MOJIb.

Daxkmop rxeusanrenmnuocmu (f) — 310 yuco, mokaspiBarolIee, Kakas 4acTh
MOJIsI BEUIECTBA PABHOIICHHA OJTHOMY MOHY BOJIOPOAA B TJAHHOW KHCIOTHO-
OCHOBHOM PEaKIUU WIN OJJHOMY JJICKTPOHY B JAHHOW OKHCIUTEILHO-
BOCCTAHOBUTEIBHON PEAKIIUH.

®DakTop SKBUBAIEHTHOCTH MOKET ObITh paBeH | uinm MeHblue 1, Harpumep,

f (NH,OH)=1; f (H,SO,4 )=1/2; f(KMnOy,)=1/5 u T. 1.

Jlnst Hax ok IeHusT (paKTOpa SKBUBAJICHTHOCTH BEIIECTBA 00s3aTEILHO HATIO0
yKa3bIBaTh PEaKINIO, B KOTOPOH JaHHOE BEIIECTBO y4acTByeT. B peakiusx
KHCIIOTHO-OCHOBHOTO B3aUMOICHCTBUS (PAKTOp SKBUBAJIECHTHOCTH PAaBEH

f=1/[H"], rne [H'] — uncno noHOB BOOPOAA, OTABAEMOE HITH
MIPUCOETUHAEMOE OJTHOW MOJICKYJION WJIM OJJHUM UOHOM.

Jlnst Hax ok ieHus f B OKHCITUTEIbHO-BOCCTAHOBUTEIILHOMN pEeaKITuu
COCTABJISIFOT TIOJTYPEAKITUU M BBIUMCIISIOT €ro 3HaueHwue 1o dhopmyne f= 1/z, rne z
— YHCIIO DJIEKTPOHOB, OTJaBAEMOE WJIM MPUCOSAUHIEMOE OJTHON MOJIEKYJION UITH
OJTHUM MOHOM B JITAHHOM TIOJTyPEaKITUH.

Hanpuwmep, B mosypeakiuu 2 [+ 2e ® 21 - £ (12 ) =1/2,a f (I-) = 1.
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Monapuoit maccoil Ixkeueanenma seiuiectsa (M,) Ha3bIBAIOT MacCy OJHOTO
MOJIb SKBHMBAJIEHTA 3TOr'0 BEILIECTBA, PABHYIO ITPOU3BEECHUIO (PaKTopa
AKBUBAJICHTHOCTH Ha MOJISIpHYIO Maccy Bemecta (M). Hanpumep:

M,(H,SOy) = f(H,SO,4 )xM(H,SO, )=1/2x98= 49 r/mM01b-3KB;

M,(H,SO,4) — MonsipHast Macca SKBUBaJICHTa CEPHON KHUCIIOTHI.

MouisipHas KOHLIEHTpaIMsl SKBUBAJICHTa BBIYUCIISETCS IO PopMyJie

— mH41000
MY

B3anMocCBs3p MEXKIYy MOJISIPHOM KOHILIEHTPAIIUEN U MOJIIPHOU
KOHIIEHTpAaIMell SKBUBAJICHTA OTPa’KEeHa B cleAyrolei Gpopmyie

Maccosasa konyenmpayusa — 3T0 OTHOIICHUE MACChl PACTBOPEHHOTO
BEIlIECTBA K 00BEMY pacTBOpa.

YucneHHoe 3HauY€HHE 3TOU KOHIIEHTPAIMU BbhIpaxkaeTcsl B I/J1, Mr/mi, T/Mmi. B
TUTPUMETPUUECKOM aHAIM3€ MPUMEHSIOT €IUHUILY U3MEPEHUS MacCOBOM

KOHIICHTpAIMH B /M. OT0 mump pactopa, T. Hanpumep, T(HNO3)=0,01232
r/MII;

T=m/V

Tump pabouezo pacmeopa 110 onpenensemMomy BemiecTBy, T(B/A), r/mm —
ATO OTHOIIIEHHE Macchl m(A) ompe/ensieMoro BeniecTBa K
skBHUBajIeHTHOMYy0oObeMmy V(B) pabouero pactopa:

T(B/A)=m(A)/V(B)

Hpyrumu cnoamu, T(B/A) noka3eiBaeT, kakas Macca aHAIU3UPYEMOTO
BemiecTBa (A) pearupyet ¢ 1 mu1 pabodero pactBopa Bemiectna (B).

3nas T(B/A) u o0bem (Mi1) pabouero pactBopa (B), 3aTpaueHHOTO Ha
TUTPOBAHUE, MOYKHO PACCUUTATh Maccy (T') OMPeneieMOro BeIIecTBa:

m(A) = T(B/A) V(B)

Hanpumep, m(Na,CO3z)=T(HCI/ Na,CO3)xV(HCI). Kpome toro, T(B/A) =
c«(B)*M,(A)/1000

Maccoesasn 0onsa wW(A) BemiecTBa A — 3TO OTHOIIIEHHE Macchl m(A) BelllecTBa
A x 001eit Mmacce myg, PACTBOPA WM CMECH BEIIECTB:

W(A)=m(A) / Mygy,

B konmuecTBeHHOM aHaJIN3€ MacCOBYIO JOJIO U3MEPSIOT B mporieHTax. OHa
XapaKTEePHU3yeT COJEP’)KaHNe KOMIIOHEHTA B TBEPJIOM BEIIECTBE WIIU PACTBOPE:

W(A) = [m (A)/ Mogy]¥100(%)
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[Ipu 5TOM BO3MOKHBI, HAIPUMED, CIEAYIOIINE BAPUAHTBI YIIOTPEOICHUS
TEPMUHOB: peakTuB yucTOoTOM 98 % (10 Macce); conb, copepkaas mno macce 3,1
% TmpuMecel, MHHepaJT ¢ MaccoBoi goneit Si0; 8,4 %, w(Si0,)=8,4%; pacTtBop
IJIOTHOCTEIO 1,28 r/em® ¢ maccoBoii noneit H,S0,37 % wim w(H,S04)=37 %.0t10
O3Ha4aer, 4yTo 37 T cepHOU KUCHOTHI coaepkurcs B 100 r pacTBopa, MIIOTHOCTH
KOoTOporo paBHa 1,28 r/em’.

B cnpaBouHbIX TabiuIIax IpUBEACHBI JJIsl PACTBOPOB KUCJIOT, OCHOBAHUM U
HEKOTOPBIX COJIEH COOTBETCTBYIOIIME 3HAYCHUS TUNIOTHOCTEN 3TUX PacTBOPOB (P B
r/cm®) 1 MaccoBbie 10IH (W %) BerecTs. VICIIONB3yst 9TH BEIHUHHBL, MOXKHO
paccUMTaTh MOJSPHYIO KOHIIEHTPALMIO SKBUBAJICHTA UK MAaCCOBYIO
KOHLIEHTPALMIO BEILIECTBA B PACTBOPE.

IIpumep 1. B 45,0 mut Bogs! pactBopuin 5,0 r KOH. Berunciute MaccoByto
JIOJIFO pAaCTBOPEHHOT'O KOMIIOHEHTA.

Pemenue: Bocmosib3yeMcsi IpUBEIEHHOM BbIIIE (POPMYIIOM:

w = 5x100/(5 +45) =10 %

Macca nosyuenHoro pactsopa pasHa 50,0 T, T. K. INIOTHOCTb BOABI IIPU

KOMHAaTHOM TemIiepatype pasHa 1,0 r/em’.

B3anMocBsI3p MEX 1y MOJIIPHOW KOHIIEHTPAMEN, MOISIPHON KOHLIEHTPALUEN
HKBHUBAJIEHTA U MACCOBOM J0JIEH PACTBOPEHHOT'O KOMIIOHEHTA U TUTPOM
IPUBOJUTCS B OpMyJIaX, MIPUBEIECHHBIX B TaOJIHIIE.

TaGmmma
¢’()")1I.l' T m'pe'c'lz'nm KUHI(('HI‘IT});II{I/I‘I })UL I}l’,n’l)})ljlj
Onpenenseman HCXoIHAR KOHIEHTPAIA
KOHIEHTPAIIHA
) Cun Cy I
[TpoueHTHAA Moem \n 00 C, UM CadM Yy 400
—_— 0
@, % My g 1049 104 p
Monapuas @ Y10Yp MOTTB/ 7] Cul/ 4000
Ow, MOTIB/ T \ M
Hopmannuag e 4104 Gy MOJTE KB/ T 41000
| 1 1) §
N MY MY
Turp T, rimn & Yp G, 4 CoiM Y/ r/Mn
100 1000 1000
Tpuvesanne £ — TUIOTHOCTE PACTBOPA, I/CM”, fua — GAKTOP IKBHBANECHTHOCTIL
A ~ MOIAPHAR MACCA BENIECTRA, I'MOTh, m ~ Macca, T

[Ipn mepexone OT MacCOBOW JTOJAM PACTBOPEHHOTO KOMITIOHEHTA K MOJISIPHOMN
VI MOJISIPHOW KOHIIEHTPAIlMU YKBUBAJICHTA HEOOXOJMMO YUUTHIBATH TJIOTHOCTH
pacTBopa. Mexay maccoil BemiecTBa (m), ero MmioTHOCThIO (p) U oobemoMm (V)
CYLIECTBYET CJIEYIOIIee COOTHOIIEHUE: p = m/V.

B crpaBoYHBIX TabnwIax s pacTBOPOB KUCJIOT, OCHOBAHWHA UM HEKOTOPBIX
coJiel TPUBEIEHBI MACCOBBIE JOJM BEIECTB (W, %) U COOTBETCTBYIOLIME 3HAUCHUS
IJIOTHOCTEM 3TUX pacTBOpPoB (P, F/CM3). HNcnonb3ys 3TU BEJIUYHMHBI, MOXKHO
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paccuuTaTh MOJISIPHYIO, MOJISIPHYIO KOHIEHTpPAIMIO0 SKBUBAJIEHTa WM MacCOBYIO
KOHLIEHTPAIMIO PacTBOPA.

Meroanyeckue PpeKOMEHIAUMH 10 OPraHu3aliv CaMOCTOATEJIbHOM
padoTHI CTYIEHTOB.

CamocTosTenbHast paboTa Mo JUCIUILIMHE «XpoMaTorpadusy MPOBOAUTCS C
LEIbI0 YIUIYOJICHHS] W 3aKpEIJICHUS! MOJYYEHHBIX B XOJI€ JICKIMOHHBIX 3aHSATHI
3HaHUM U TPUOOPETEHNHE HABBIKOB IMOJIb30BAHUSI PEKOMEHIOBAHHON JIUTEPATYPOH,
HABBIKOB HAy4YHOI'O UCCIIEOBAHMUS.

1. PexoMeHganmM 1O HCHOJb30BAHMIO MATEpPHAJOB padouei
NpOrpamMmbl.

Pabouas mporpaMMa 3HaKOMHUT CTYJIEHTOB C MPEAMETOM, IEISIMHU, 3a/1a4aMU
Kypca «Xpomatorpadusn».

B paboueil mporpamme MpHUBEAEHBI COJEp)KaHUE YUYEOHOW JMCUUIUIMHBI,
TEMaTUYECKUM IJIaH, MJIaHbl MPAKTHYECKUX (J1aOOpaTOpHBIX) 3aHITHUH, yKa3zaHa
HeoOXoumasi JInTeparypa.

B Meronunyeckom pasznene B COOTBETCTBUM C Yy4eOHOW MpoOrpaMMoii
c(OpMYIMpPOBAHBl OCHOBHBIE BONPOCHI NPAKTUYECKUX 3aHATUN, HaydyHas U
METOAMYECKas JIMTepaTypa, JaHbl METOAUKHU BBIIOJHEHUS JIA0OPATOPHBIX padoT U
yKa3aHUs 10 UX BBINOJHEHUIO.

2. PekoMeHnaanuu nmo padore ¢ yueOHOIl U HAYYHO JIMTEPATYPO.

[Ipy MOATrOTOBKE K NMPAKTHYECKUM 3aHATHSAM CIEAYET MCIOJb30BaTh B OC-
HOBHOM yY€OHHMKH U y4eOHbIE TOCOOUS U3 TPUBENEHHOTO CIIUCKA JTUTEPATYPHI.

Cnengyer 4eTKO 3HATh OINPENEIECHMS, TOMOJHATH KAXKIbIM TEOPETUYECKUI
BOIIPOC COOTBETCTBYIOUIMMU IPUMEPAMH.

3. PexoMeHIaMU 110 MOATOTOBKE K NPAKTHYECKUM 3aHATHSIM U 3a4eTY.

CamMocTosTeNbHOE H3YyYEHUE TUCUUIUIMHBI 11€JIECO00pa3HO HAYMHAThH, 03-
HAaKOMHUBIIHCH C MPOrpaMMOil JNUCLHMIUIMHBI W TpPeOOBaHUSAMU K 3HAHUSAM U
YMEHUSM 110 JAHHOW JUCUUIUIMHE. J[anee MOKHO NEPEXOAUTh K €ro MO3TAIHOMY
W3YYEHUIO, TpPUBJIEKas JUIsl 3TOr0 MaTepuaibl JIEKUUA W PEKOMEHIOBAHHYIO
y4eOHYIO JTUTEPATYPY.

W3yyass nUCUMIUIMHY, HEOOXOAUMO IOOUTHCS OBJIAJCHHMS €€ OCHOBAMH U
HAyYUTHCSI IPUMEHSATh TEOPETUUECKHUE 3HAHUSI JJIs1 PEUICHUS TPAKTUYECKHUX 3a/1a4.
CopnepkaHrue HE3HAKOMBIX TEPMUHOB, BCTPETHUBIIMXCA B MPOLIECCE OCBOCHMS
y4eOHOro Marepuana, MOXHO BBISICHUTH MPU MOMOIIU CIPABOYHOU JIUTEPATYPbI
WIM Y IPENOIaBaTEIs.

Cnegyer 4YeTKO 3HATh ONPENECICHUS, INPUHLHUIBI, JONOJHATh KaXKIbIA
TEOPETUYECKHI BOIIPOC COOTBETCTBYIOIIMMHU pUMEpamMu U rpadukami.

Kpurepuu onieHKH BbINOJHEHUSA CAMOCTOATEIbHOI padoThlI.
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OL;eHueaHue Nno020MOBKU K npakmudecKkum 3aHAmuAM IPOBOIUTCA II0

KPUTEPUSIM:

3HaHNMe TEPMHUHOJIOTHH XpOMaTOrpauuecKux METO/I0B;

[TonHOTa M Ka4yeCTBO BBHINOJHEHHBIX 3a/1aHUH;

[TpaBunbHOCTH OPOPMIIEHHUS OTUETOB MO TAOOPATOPHBIM padoTaMm;
Teopernueckoe 000CHOBaHUE NOJYYEHHOIO PE3yNbTaTa;

OTCYTCTBI/IG (1)aKTI/I‘-IeCKI/IX OHII/I6OK, CBA3aHHBIX C IOHMMAaHHUECM TCMBI.
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[Tpunoxenue 2

§

MMHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUNCKON ®EJIEPAILTAM

dezepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIET0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHbBIX HAYK

P®OH/J ONEHOYHbLIX CPEIACTB

10 JUCHMILVIHHE «XpoMaTorpapus»
Hanpagienue noaroroBku 04.03.01 Xumust

npoduiib «PyHIaMEeHTaNIbHAS XUMUS»
®opma NOATOTOBKH OYHAS

BaaauBocTok
2015
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l. HACITIOPT ®OHJIA OHEHOYHbBIX CPEACTB
o JUCHUILIUHE «XpoMaTorpadus»

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH

YCTPOMCTBO NPUOOPOB U MpeHA3HAYEHUE OTAEIbHbIX
y3JI0B COBPEMEHHOM aImaparypsl;

3Haer METOJMKH ITPOBEIEHUSA U3MEPUTEILHOTO
HKCIIEPUMEHTA HAa COBPEMEHHOM anmnaparype Ipu
MPOBEJICHUHN HAYYHBIX UCCIICIOBAHUM.

Bnanenue
0a30BBEIMH HaBLIKAMU
HCIIOB30BaHUS
COBPEMEHHOM
anmapaTypsl Ipu
MPOBEICHUN HAYYHBIX
uccinenoBanmii (ITK-2)

OCYIIECTBUTH BHIOOP COOTBETCTBYIOIIETO
XpoMaTorpaduuecKoro MeTo1a UCCIICIOBaHUS B
3aBUCUMOCTH OT CTPYKTYPHI BEIIECTBA U
IIOCTaBJICHHOM 3aJa4H;

M0JIb30BaTHCS CIIPABOYHBIMH JIAHHBIMU U Oa3aMu
JaHHBIX, BKIIFOYasa 621351 JAaHHBIX B CCTU I/IHTepHeT,
JUISL aHAJIM3a U MHTEPIpETallid XpoMaTorpaguaeckux
JAaHHBIX IIPU IIPOBCACHHUHU HAYYHBIX I/ICCJICIIOBaHI/Iﬁ.

VYmMmeer

peJICTaBICHHEM 00 yCTPOMCTBE U IPUHIIUTIAX
paboTHI IPHOOPOB MIJIs1 XpoMaTOTrpaduIecKoro
aHam3a;

OCHOBAaMH U CIIOCOOAMU TIOJTOTOBKU aHATH3UPYEMOTO
o0pasia [Jist KaXKI0r0 METoIa IPH MPOBEACHUT
HAYYHBIX UCCIICTOBAHUIA.

Bnaneer

0a30By10 TEPMUHOJIOTHIO, OTHOCSLIYIOCS K
XpomarorpaduyecKkiuM METOAaM UCCIIETIOBAHMS,

3HaeT METO/bI u IIPUEMBI aHaIM3a XUMHUKO-
TEXHOJIOTUYECKHUX CHCTEM c MOMOIIbIO
XpoMaTorpauyeckux MeTOO0B

BJIaJICHUEM
HaBBIKAMHM pacyeTa
OCHOBHBIX
TEXHUYECKUX
nokaszareinein
TEXHOJIOTHYECKOT'O

HCIIOJIb30BaTh XpOMATOrpauIeCcKue METOIbI
HUCCIICOOBAaHUA HpI/I BBIITOJTHCHUN KprOBI)IX n
JTUTUIOMHBIX pa0OT U MHTEPIPETAIIUU TEXHUIECKIX
YwMmeer MOKa3aTeliel TEXHOJIOTMYECKOT0 MpoLecca;
MIPOBEPSITH HA MPEIMET COOTBETCTBUSL UMEIOIIHUECS
XpoMmaTorpaduueckue JaHHbIE U UHbIE I0Ka3aTeNn
TEXHOJIOTMYECKOT0 MPOLECcCa;

nportecca (TTK-9)

OCHOBHBIMHU MCTOJHUKaMHU XpOMaTOl"pa(i)I/I‘{eCKI/IX
MCTOJO0B KOHTPOJISA TCXHOJIOIMYCCKOTr' o Impoueccca,
YMCHHUEM COCTAaBUTH IIJIaH XpOMaTOl"pa(l)I/IquKOFO

Bianeer y 9
aHaM3a WHAMBHUIYalTbHBIX COCIWHEHWA M CMeceid,
HEO0XOAUMBIN st pacueta TEXHUYECKUX
rokazaresiei TEXHOJIOTHYECKOTO TpoIiecca .
K OneHouHble CPECTBA -
OHTPOJIPYEMBIE
Ne awiﬂm })’}FICMH Kopp! u stamnsl popmupoBaHus HaMMCHOBAHNC
n/m P KOMIIETEHITHI =
TUCIHIITHHBL TEKYIIHH MIPOMEKYTOUHAs
KOHTPOITh aTTecTanus

38




Pazpnen . IIpoBepka
Knaccudukamms TOTOBHOCTH K
xpomarorpadaec- 3nHaer naboparopHeiM | Bompocsr k
paboram Nel-3. |3auery NoNe 1-14
KHX METOJIOB.
CobecenoBanue
AncopOunoHHas (YO-1)
MOJICKYJISIpHAsT U
IIpoBepka
pacrpenenuTenbHas
oTyeTa 1o
xpovarorpaguz. Ymeer J1a00paTopHKIM Bomnpocs! k
Tema 1. Benenue. paGotam Nel-3 p
" - 3auety NeNe 1-14
CTOPHS METOJIA. (TTP-6).
Knaccudukanms CobecenoBanue
xpomarorpaduyec- (YO-1).
KHX METOJIOB.
AHaJIUTUYECKHE U I1K-2
npenapaTuBHbIC
aCTIeKTHI
ngMaTOFpa(bI/II/I. AHams
03MO>KHOCTH U 11aGOPATOPHBIX
3HaYEHUE METO/IA. paor Ne 1-
Tema 2. Bnaneer 3.(TIP-6). Bomnpocsr K
3ayety NeNe 1-14
AncopOrroHHas I'pynmosas
MOJIEKYJIIPHAs muckyceust (YO-
xpomarorpadusi. 4).
Tema 3.
PacnipenenurensHas
OymakHas
xpomarorpadus.
Paznen II. I'azo- ITpoBepka
KHJIKOCTHAs U TOTOBHOCTH K
BBICOKOA((heKTHBHAs aeT naboparopHbiM | Bonpocsl k
KUIKOCTHAsS pabotam Ned4,5  |3auety NoeNe 15-
xpomartorpadusi. (TTP-6). 30
Tema 1. I'azo- CobecenoBanue
KHUIKOCTHAS (YO-1).
xpomarorpadus.
Moo
Beicokoadpdextun- | T1K- 6
9 nabopatopHbiM | Bonpocs! k
Hasl HAKOCTHAL Vmeer paboram Ne4,5. |3auety NoNe 31-
xpomarorpadus. (TTP-6). a1
Xpomatorpajus na CobecenoBanue
ONTUYECKU aKTHBHBIX (VO-1).
(hazax.
Tema 3. Anais Bomnpocsr k
[IpenapaTuBHBIH 71a00paTOPHBIX i
acrekt [ KX u Bnaneer pabort No ;%quy NoNe 42
BDXX. 4,5.(ITP-6).
Paspgen III. IIpouune Hrorosoe
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xpomatorpaduyuecku TECTUPOBAHUE
€ METO/IBI. (TTP-1).
Tema 1.
HNonobmenHas
xpomatorpadus.
Tewma 2. I'enb-
xpomatorpadus.
Tema 3. Apunnas
xpomarorpadus u
npoyue
Xpomarorpaguyie-
CKHE€ METO/IBI.
Pazpen IV.
[Tpuxnagaeie
xpomaTtorpaduuec-
KHE METO/IBI.

Tema 1.
Xpomarorpadude-
CKHE€ METOJIBI
aHaim3a
OKpY>KaloILEH Cpeibl.
Tema 2.
Xpomarorpaduue-
CKHE METOJIbI,
OCHOBaHHBIC Ha
aHanmse
PaBHOBECHOTO TIapa.
Peaknmonnas
ra3oBas
xpomarorpadus.
Tema 3. Xpomaro-
Mmacc-
CTIICKTPOMETPHSL.
AHanus
He(TEenpoayKTOB
xpomaTtorpaduue-
CKHMH METOJIaMH.
Tema 4.
Xpomarorpaduue-
CKHE€ METOJIBI B
KJIMHUYECKOUN
TOKCHUKOJIOTHH U
MEIUITMHCKON
JTUArHOCTHKE.
Pa3znuyHbie acIeKThI
WCIIOJIb30BAHUS
xpomatorpaduue-
CKHX METOJIOB B
MIPOMBIIIIJICHHOCTH

ll.IlIkana oueHMBaHUSA YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHIIUIA




Kon n Jransl GopMHPOBaHNA KOMIIETEHIIHA KpUTEpHUHU NoKa3aTe/nu
(popmyuposka
KOMIIeTeH LM i
[1K-2 3HaHHE OCHOBHBIX Crnioco6HOCTh
Bnanenue cBesieHu# 00 IIPEJICTaBUTh
0a30BBIMU YCTPOWCTBE MPUHIUIINATb-
HaBbIKaMU xpomarorpados u HYIO CXEMY U
UCIIOJIb30- MpeAHa3HaYeHUN MOSICHUTD
BaHUS OTJIEbHBIX Y3JI0B IIpeHa3Haye-
COBPEMEHHOMN COBPEMEHHOM HHE OCHOBHBIX
arrmaparypsl YcrpoiicTBo pubOOpPOB U anraparypsl, y3JI0B
IIpU IpOBEJIEe- MpeAHa3HAYEHUE OTAEIbHBIX | 3HAHHE OCHOBHBIX COBPEMEHHOM
HUM Hay9HBIX | y3JI0B COBPEMEHHOM METOAMK MPOBEJCHUS | Xpomarorpadu-
UCCIEe0BAHUI (opo anmaparypsl. HU3MEPUTEIIBHOTO YECKOU
rOBE i MeTtoauku npoBeaeHUs AKCIIEPUMEHTA Ha anmnaparypsl;
o H3MEPUTEIILHOTO COBPEMEHHOI Crnioco6HOCTB
]};EHB) SKCIEpPUMEHTA Ha Xpomatorpaduyeckoil | IpUMEHSTh
COBPEMEHHOM armaparype anmnaparype. METOJIUKH
IIpY IPOBEICHUH HAYUHBIX Xxpomatorpadu-
HCCIIEA0BAHUM. YECKOI'0
HCCIeA0BaHUS
Ha
COBPEMEHHBIX
npubopax npu
MIPOBEACHUU
Hay4HbBIX
HUCCJIETOBAaHUM.
YMeHue nogoOpaTh Croco0HOCTE
COOTBETCTBYIOIIHI BbIOMpATH U
Xpomartorpauyeckuii | UCIOIb30BaTh
METO/]I B 3aBUCUMOCTH | ONPEEIICHHBIH
OT CTPYKTYPbI xpomarorpadu-
Ocy1iecTBUTH BBIOOP PYKTYP pOMAtorp ¢
BEIIECTB B CMECU U YeCKUI MeToJ
COOTBETCTBYIOILETO o
MOCTaBJIEHHOM HCCIJIEIOBAHMSI B
Xxpomarpapuieckoro Mero/ia
3a/1auu; 3aBHCHUMOCTH OT
HCCIIEIOBaHMs B 3aBUCUMOCTHU
YMenue CTPYKTYPBI
OT CTPYKTYpHbI BEIlIeCTBA U
. II0JIB30BATHCS BELIECTB B
yMEET | IIOCTABJICHHOW 3a/la4M.
CIIPaBOYHBIMU CMecH;
(npon- | ITonmp30BaTbes CIPaBOYHBIMU
JAHHBIMU U 6a3amMu CIIOCOOHOCTh
BUHY- | JaHHBIMHU U 0a3aMu JaHHBIX,
. JTAHHBIX, BKJIIOYAs HCIIOJIb30BAaTh B
THIN) BKJTIOYAsi 0a3bl IaHHBIX B CETH
0a3bl JaHHBIX B CETU | PEIICHUHU
WnutepHer, s aHanuza u
Wnrepner, ans aHAJIUTUYECKUX
MHTEpIIpEeTaNH
aHanu3a u 3a]1a4 BECh
Xpomarorpaduyeckux
MHTEpIIpETANN o0BbeM
JAHHBIX MIPU TIPOBEICHUN
N XpoMaTorpauyeckux | CpaBOUYHBIX
Hay4HbIX UCCIIEIOBAHUM.
JTAHHBIX. JaHHBIX, a
Takxe 06a3

JAHHBIX, B TOM
YUCJIE U CETU
WNHTtepHer npu
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MIPOBEACHUHT

HAyYHBIX
HUCCIIEIOBAHUN.
Brnanenue nmomHsiM CrniocobHOCTB
npejcTaBieHueM 00 | BIaJeTh
YCTPOMCTBE U IOJIHBIM
MPUHIIMIIAX PAOOTHI MIpeJICTaBICHU-
COBPEMEHHBIX eM 00
xpomatorpados; YCTpOMCTBE U
BJIaJICHHE MIPUHIIATIAX
Pa3HOOOpa3HBIMHU paboThl
criocobamu npubOpOB ISt
poOONOATOTOBKH xpomarorpadu-
JUISE OCHOBHBIX 4EeCKOTo
M3Yy4aeMbIX aHau3a;
XpoMaTtorpauyeckux | CHoCOOHOCTh
METOJIOB UCIIOJIb30BATh
MCCIIC/IOBAHMS; a3HO0Opa3HbIC
[IpencraBnenuem 06 A ’ P p
9 BJIa/ICHUE HAaBBIKAMHU | CIIOCOOBI
YCTPOMCTBE U MPUHIIAIIAX .
MIPaKTUYECKON IpOOOIIOATrOTOB
paboThl TPUOOPOB IS
paboThl HA KU [IPU
Bnane- | xpomarorpaduueckoro
COBPEMEHHOM WCTIOJIb30BAHUHT
eT aHanus3a.
00opyoBaHUU. pa3IMYHBIX
(Bbico- | OcHOBaMH H CIIOCOOAMU
. Xpomartorpadu-
KHi) MOATOTOBKH aHATU3UPYEMOTO
YEeCKUX METOJIOB
oOpasia 15l KaKJI0T0 MeTo/1a
MIPH MPOBEICHUU HAYYHBIX aHAJIM3a,
PH Tp . i CIOCOOHOCTh
WCCIICIOBAaHMH.
UCTIOJIb30BATh
0001 U3
OCHOBHBIX
xpomarorpadu-
YECKUX METOJIOB
aHalM3a Ha
COBPEMEHHOM
000pyIOBaHUU
JUTSL pEeUIeHUs
CTPYKTYpHO-
AHATTUTHYECKUX
3aja4 npu
MIPOBEICHUHT
HAyYHBIX
HCCIIEAOBaHUMN.
IK-9 ba3oByro TepMUHOIIOTHIO, OcHoBHble TepMHHBI, | CITIOCOOHOCTB
Bnanenue S OTHOCSIIYIOCS K OTHOCSIIITHECS K IPOIEMOCTPHPO
HaBBIKAMU (opo XpomaTorpaduuecKkum Xxpomarorpauyecku | BaTh 3HaAHHE
pacueta FOBE i | METOJaM HCCIIeOBAHMS. M METOJIaM OCHOBHOM
OCHOBHBIX o MeToapl ¥ IpUEMBI aHANTU3a | UCCIIEJOBAHUS; TEPMUHOJIOTHH
TEXHUIECKUX ]};EHB) XUMHUKO-TEXHOJIOTUIECKUX MeTob! 1 IpUeMBbI "
nokasaresien CHCTEM C MTOMOILBIO aHaJIM3a XUMHKO- KIaccupuKauu
TEXHOJIOTHYEC Xpomarorpadudeckux TEXHOJIOTUIECKUX xpomarorpadu-
KOT0 Ipolecca METOJIOB CHCTEM C ITOMOIIBIO YECKUX METOJIOB
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XpoMaTorpapuiIecKux | U UxX
METOMOB. MIPUMECHECHHUS
JUISL pacuera
OCHOBHBIX
TEXHUYECKHX
ImoKa3aTeiei
TEXHOIOTHYECKO
o npoiiecca
VYmMmeHue CrocoOHOCTh
HCIOJIb30BaTh MPUMCHSITh
xpoMarorpaduieckue | KOHKPETHbBIS
METO/IbI METO/IbI
HCCIIC0OBAHUS TIPU xpomMarorpaduy
BBITIOJTHEHHH €CKOI'0 aHajIn3a

Hcnonb3oBath KYPCOBBIX U JUTSL pEIICHUS
xpomarorpadudeckue JUIUIOMHBIX pabOT U | OIPEEIEHHON
METOJIbl HCCIEAOBAHUSA TPHU | HHTEPIPETALUU MIPOU3BOJICTBEH
BBITIOJIHEHUH  KYPCOBBIX M | TEXHHMUECKHUX HOM 3a/1a4u
JTUTUIOMHBIX pabot U | IOKa3arenei KaueCTBEHHOTO
yMEET | UHTEPIpETAIMU TEXHUYECKUX | TEXHOJOTUYECKOTO WIn
(mpon- | moka3zatenei mpolecca; KOJIMYECTBEHHOT
BHUHY- TEXHOJIOTMYECKOT0 MpoIiecca. | IPOBEPATh HA 0 aHanm3a
THIi1) [IpoBepsiTh  Ha  mpeaMeT | MpeaMeT TEXHOJIOTUYECKO
COOTBETCTBUSI ~ HMMEIOLIUECS | COOTBETCTBUS o mpoiiecca.
Xpomatorpaduueckue HUMEIOLIUECS Crioco6HOCTh
JaHHBIC W WHBIC TOKa3aTeld | XpoMmaTorpadudeckue | MpaKTUIECKOro
TEXHOJOTHYECKOro Ipolecca. | JaHHbIE U UHBIC UCIIOJIb30BaHUS
MoKazaTen pe3yIbTaTOB
TEXHOJIOTUYECKOTO Xxpomatorpadu-
mpoiiecca; YECKOT0
aHanu3a npu
pacuere
TEXHOJIOTHYECKO
o mporiecca.
HaBbikamu CrniocoGHOCTh
COCTaBJICHHUS TUIaHA U | TPAMOTHO
MIPOBEACHUS HCII0JIb30BaTh
OCHOBHBIMU METOAMKAMU
XpOMAaTOrpapu4YecKor | METOJIUKH
XpomaTorpaduueckux
0 aHayn3a pa3IMYHBIX
METO0B KOHTPOJIS
WHIUBUTYJIbHBIX xpomarorpadu-
TEXHOJIOTMYECKOTr0 MpoLecca. N
COETMHEHUH 1 YECKHUX METO/IOB
Bnane- | YMeHueM cocTaBUTh IJIaH N
cMecei, B KOHKPETHOM
eT XpomaTorpaduueckoro
HEOOXOIUMOTO JIJIsI aHanu3e.
(BBICO- | aHANM3a WHIUBUTYATbHBIX
N o N pacdera TexHnueckux | CrocoOHOCTH K
KHiN) COEIMHEHUI U cMecel, .
. noKasaTelen COCTABJICHUIO U
HEOOXOIUMBIN JIJIsl pacuera
. TEXHOJIOTHYECKOTO OCYIIIECTBJICHHUIO
TEXHUYECKUX MOKazaTenen
npoiiecca. TJIaHa
TEXHOJIOTHYECKOTO TpoIiecca.
Xxpomatorpadu-
YECKOI0
aHanM3a
roKasareyeun
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ro mporuecca.

TEXHOJIOTHYECKO

MeToauyecKkue peKOMeHIAIUN, ONIpeiessiiolue MPoueaypbl OlleHNBAHUS
pe3yJibTATOB OCBOEHH S JUCHUILIUHBI

1. IlpomekyTOYHAsT aTTecTanMs CTYAeHTOB. I[IpomMexyTouHass aTTecTalus

CTYACHTOB II0O JUCHUIUIMHC IIPOBOAUTCA B COOTBCTCTBHMU C JIOKAJIbHBIMU

HOpMaTUBHBIMU akTamu JIBDVY u siBnsiercs 00s13aTeabHOM.

IIpumepHbIii nepeyeHb oueHOYHbIX cpeacTs (OC)
|. YeTHbIit onipoc

1. 3auver (CpencTBo MPOMEXKYTOUYHOTO KOHTpOJsi) — Bompocsl k 3auery,

00pa3Iisl OUJIETOB.
IlepeyeHb TeOpeTHYECKHUX BONPOCOB K 324€Ty N0 AMCUHUIINHE
«Xpomarorpadus»
1. TexHuueckue xapakrepucTuku copoeHTos. (1.Cpennuii pazmep
yactull. 2. Cpennuit pazmep nop. 3. Y aenbHas noBepxHocTh. 4. HacwhimHas
IIJIOTHOCTB).

2. Oxcut amroMuHUSA (CIIOCco0 MoTydeHusl, HeWTpabHbIi (6,9-7,1),
KUCIBIH (4-5)

3. Cunukarenu. [lonyuenue. PaznoBuanoctu (pH 3-5). Ceszyromue
peareHThl I CUITHKATelIsl.

4, Opranuueckue aicopOeHTHI (IMOTHMaMUIbI, TOJUITUIICH, MOHO- U
MOJIMCAXAPUIBL, IEKCTPUHOBBIE TEIH.

S. AKTHBUpOBaHHbIE yIii. BapuaHTel ucnons3oBanus. [lonyuenne.
PazHoBuanoctu AY (yapTpaMUKpPONOPUCTHIE, ME3OTIOPUCTBIE, MAKPOIIOPUCTHIE.

6. MouiekymnsipHble CUTa WM LeOaUThL. [ pynmbl eoauToB (mada3ura,

HATPOJUTA, reinananTa, Mopaeanrta). Cnenuduarocts aacopoiuu. HepocraTku.

1. [ToBepxuocTHO-IOpUCTHIE ancopOenTsI (ITITA). loctonncTBa 1
HEJIOCTaTKH.
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8. PacTBopuTenu B MOJIEKYJISIPHOHN aICOPOITMOHHOMN XpoMaTorpaguu u
TpeOOBAHUSI K HUM.

Q. DII0O0TPOIHBIN psi AJIs MOJSAPHBIX pacTBopuTene (Tpanne, Pena,
Crpaiina).

10. DAIOOTPOIHEIN AL 17151 HETOSPHBIX aACOPOCHTOB.

11. ['panuenTHas xpomarorpadus (METOJI, H30KPATHICCKUMN PEKUM,
MIPEUMYIIECTBA).

12. Kononounast MmonekynspHasi aacopOIuoHHas XpomaTorpadus:

o KOHCTPYKIIMOHHBIE TTApaMETPhI KOJIOHOK (AJIMHA, BHYTPCHHHUN

nuametp, popma, maTepual, COOTHOIIEHUE M/y JJIMHOM, BH. IMAMETPOM U
3¢ (HEKTUBHOCTEIO;

J CHOCOOBI 3aII0JTHEHUS KOJIOHKH (CyXOH, MOKpPBIi);

o CKOPOCTh TIO/IauM MOJBMXKHOM (pa3bl (JTMHEHHAsi CKOPOCTh (CM/CeK);

J paboyee naBiIeHHUE B KOJOHKAX, TEMIIEPaTypa;

J Pa3HOBUAHOCTH BBOJIa IPOOBI;

o JerektupoBanue (on-line, off-line. Buub! neTexTopos;

° KauecTBeHHBIN U KOMMYECTBEHHBINA aHATU3 (DpaKIIHii.

13. AncopOuroOHHas MOJIEKYJISIpHAsE TOHKOCJIOMHAs XpoMaTtorpadust
(TCX):

J OCHOBHBIE nocTyaTel Teopun TCX;

o R¢. ®opmyna. CMBbICIL.

o DddextuBHOCTH pazaencHus. BOTT.

° aacopOentsl 1t TCX

o Meroauyeckue Bapuantel TCX.

. CTyneH4aTasi, MHOrokpaTHas u 1symepHas TCX

o croco0bl 0OHApYKEHUS BEIIECTB HA XpoOMaTorpaMMax (MposiBUTETN

o01I1ero U crenuduuecKoro Ha3HAYCHHS )

14, Pacnpenenurenshas Oymaxknasi xpomaTtorpadusi:
. TexHuKa UCTIOJTHEHUS.

o bymara u TpeboBaHus Kk Hel

° Merton obpamieHHol (a3bl
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o PactBoputenu u TpeGOBaHUS K HUM.
o JIoCTOMHCTBAa W HEJOCTATKU METO/a.

15. brok cxema I’ KXpomaTtorpada.

16. Herextopsl B [7KX YpaBuenune Ban-/leemrepa:
¢ A-(akTop BuxpeBoit nuddy3un

¢ B-daktop MonekymsipHoit tuddysun

¢ C-(hakTop CONMpOTUBIIECHUSI Macconepenaye.

17, CenexkTuBHOCTh H® 10 OTHOIICHUIO K aHATM3UPYEMbIM BEILIECTBAM.

18. Kpurepuii pa3aejieHHsi —y4UTHIBACT BIUSHHUE HA MIOJHOTY
paznaenieHus Kak 3QpPEKTUBHOCTU KOJOHKU TaK U €€ CEJIEKTUBHOCTH.

19. Crenenb pa3eneHus — JIJIsl IEPEKPHIBAOIINXCS TUKOB.

20. Henoasuxubie dazel B KX, TpeboBanus kK HEMOJBUKHBIM (hazam.
21, WNunexce! ynepxusanus Kosaya.

22. AHanu3 1aOUIbHBIX U HENETYy4uX coenuHenuid merogom [KX.

CriocoObl IOBBIIIEHUS JIETYYECTH ONpeesieMbIX KOMITOHEHTOB B [ KX
(MeTHUIMpOBaHUE AIMINPOBAHNE, CUITMIIMPOBAHNE).

23. PeakunonHas razoBas xpomaTtorpadusi, CylHOCTh METO/IA.

24, [TnanupoBanme pas3neacHus:

e Ci10:xkHOCTB 00pasia

¢ CBOIiCTBa OTACIBHBIX KOMIIOHEHTOB (Pa3Iu4us IO CTPYKT, MOJSPHOCTH,
pacTB.)

e Da30BbBIN COCTaB CMECH (arper. COCTOSHUE).

e KoH1leHTpanus uHTepec. B-B.

¢ Be16op 11emmu pazeneHusl.

25. [TocnenoBaTeabHOCTH MPENAPATUBHOTO JACIICHUS
e Onpenenenre mpooIemMsl (11eb AeTICHNS)
e ['pyboe paznenenue.
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¢ Pa3paboTKa aHATMTHYECKOTO pa3ielIeHuUs

e [IpenapaTuBHOE pa3/cIiCHUE B aHAIUTHYSCKON KOJIOHKE
e MacmrabupoBaHue JAEJIEHUS JI0 MPEapaTHBHOTO

e COop dpakmuiit 1 00beTMHEHUE TTOAXOAANTUX hpaKIIHi.

26. MeTonpl  TOBBITIICHUS  MPOU3BOIUTEIBHOCTH  TPEMapaTUBHBIX
xpoMarorpaduueckux cucteM. UMMIyabCHBINH PeKUM U €TO CyTh.

27. CymHOCTh U 3a/1a4 HOHOOMEHHOH XpomaTorpadumu.

28. CyHmHOCTD U 3a/1a4¥ Telib-XpoMaTorpaduu.

29. CymHocTb U 3a1aun ahUHHON XpomaTorpaduu.

30. Xpomarorpadus Ha ONITUYECKH aKTUBHBIX (hazax.

31. Tunel HedTel (HadTeHOBBIC, Tapad®UHOBBIEC).

32, Hcnonp3oBanne XpomaTorpaduyecKuXx METOJOB ISl  BBISIBICHHS
HE(TAHBIX U TA30BbIX MECTOPOKICHUN.

33. Omnpenenenre OKTAaHOBOTO YHCIIa XPOMATOTrpapuueCKUMH METOIaMHU.

34, KoHTpoJib 3arpsi3HeHHs OKpyKarolen cpesibl HepTEnpOIyKTaMu.

35. AHanu3 ra3oB B TpaHC(HOPMATOPHOM Macie.

36. 3amaun mpu aHanm3e: a) aTMochepHOro Bo3ayxa U padoueild 30HBI; 0)
3arpsi3HEHU MOYB; B) 3arPsI3HEHUI BOJIBI.

37. CrnocoObl KOHIIEHTPUPOBAHUS OOBEKTOB: a) KOHIICHTPUPOBAHUE
nyTeM ajacopOuu; ©0) KPUOTEHHBIM Ccmoco0 (XJIaJareHThl...); B) abcopOius
IIPUMECEN.

38. APII-meton, cymHoOCTb, (popMysia MeToAa.

39. JecopOrust mpumeceit u3 copOeHTa.

40. Omnpenenenue oxcunion C.

41. OnpeneneHue raioreHoB.

42. OmnpeneneHue OKCHIOB a30Ta.

43. Omnpenenenue coenuHeHn S u P.

44, Omnpenenenne metayuios (Hg, Pb, Sn).

45. OnpeneneHne HU3KOKUISIIIUX YIIIEBOAOPOIOB.

46. Onpenenenue apoMaTUYECKUX YIIIEBOIOPOIOB.

47. Omnpenenenue [TAY.
48. Omnpenenenne HHal.

49. OnpeneneHne NECTUUUAOB M XJIOOPTaHUYECKUX COETMHEHHM.

50. Metoa XpoMaTo-Macc-ClIeKTPOMETPHH.

5l. XpomaTorpapuyeckrue MeTo/ibl B TOKCUKOJIOTHH.

52. XpomaTorpapuyeckue METo/Ibl B MEIUIIMHCKON TUArHOCTHUKE.

53. Hcnonp3oBanue xpoMarorpadpuyeckux METOI0B B IPOMBIIIIIEHHOCTH.
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2. Tekymasi arrectanmusi CTYAeHTOB. Tekyllas aTTecTalus CTYACHTOB I10
JTUCIMILTAHE ITPOBOJUTCS B COOTBETCTBUH C JIOKAIBHBIMU HOPMAaTHBHBIMH aKTaMH
JIBOY u sBisgercs o0sg3aTeIbHOM.

IIpuMmepHbIi nepevyeHb OeHOYHBIX cpeacts (0OC)

|. YeTHbIi onpoc

1. CobecenoBanne (YO-1) (CpemcTtBo KOHTPOJS, OPraHW30BaAaHHOE Kak
crenuanbHas Oecena mpenoaaBarenss ¢ OOydalomMMCS Ha TEMbl, CBS3aHHBIE C
U3y4aeMoOl AUCIUIUIMHOW, W pacCUYMTAaHHOE Ha BBIICHCHHE O0BeMa 3HAHUI
00y4Yaromerocsi o OMpeIeICHHOMY pa3lieny, TeMe, mpobieMe u T.I1.) - Bormpocsr
0 TeMam/pas3zesiam TUCIUATITAHBI.

2. I'pynnoBas auckyccus (YO-4) (I'pynmosast AUCKYCCHSI — PacCMOTpPEHHE,
aHaJIM3 Pa3IMYHBIX MO3UIIWK, TOYEK 3PEHUSI YUCHBIX HA COACpPMAHHE TOW WM MHOU
poOJIEMbl, KOHIEMIIMK BhIOOpa MyTel MPaKTUYECKON peam3aliy CTOSIIMX Tepes
oOyJarolmuMucs 3aaad.) - Tema, BONPOCHl Il OOCYXACHHS. 3agaHus IS
MOATOTOBKH.

Hcnonb30BaHue AKTUBHBIX METOI0B 00y4YeHNsl IPU U3yYEeHUH Kypca
«Xpomarorpadus»
AKTHBHOE 00y4eHHe B JICKIIMOHHBIX 3aHATUSX

BapuaHTbl akTUBHOTO OOYyYEHHSI MOTYT OBITh HCIOJB30BaHbl B JICKIIMOHHBIX
3aHATHSX. OTO JIOJDKHBI OBITh KOPOTKME 3aJlaHusl, BOIPOCHI, KOTOPbIE
00ecreynBalOT B3aUMOICHCTBUE MPENOAaBaTelNd U CTYAEHTA, TO3BOJISIOT OLICHUTD
CTEIEHb MOHUMAaHUS JIEKITMOHHOTO MaTepuara.

Hcnonb3oBaHne METOI0B aKTUBHOTO OOYUEHHSI:

1. [lepen HavalioM JICKIUU CJEAYET MEPEUHUCIUTh OCHOBHBIC TOHSTUS H

ompeneNieHus, KOTophle OyayT paccMoTpeHsl pganee. Ilocime 3aBepiieHus
OOBSICHEHUs MaTepuaja HEOOXOJMMO BEPHYTbCA K CIUCKY M IIOIPOCHTH
MPOAHAIM3UPOBATh CTYJACHTOB, YTO OBLJIO PAacCMOTPEHO, a 4YTO OCTajJIoCh 3a
MpeaeaaMu JEKIIMOHHOTO MaTepuralia.

B xoHI1€ JEKIIMNH.

2. [Ipennoxxuth cTyaeHTamM cGOpPMYyIMpPOBAaTh BOMPOC JJs 3adeTa II0
MarepuajiaM JIEKIMU, CPAaBHUTh MPEIJI0KEHHBIE BAPUAHTHI.

3. [IpennoXuTh CTyA€HTaM COCTaBUTh HEOOJIBIIOE PE3IOME IO TPOUUTAHHOMY
MaTepuaiy U 3aTeM 00CYIUTh HX.

4. TlpennoxXuTh CTyJEHTaM HamucaTh, YTO B MaTepuaiax JEKIUU ObLIOo
CaMbIM HETOHSITHBIM MOMEHTOM. [IpemyioXuTh OOBSCHUTH TO MOHSITHE APYTUM
CTyJICHTaM.
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5. [Ipenyoxuth cTyAeHTaM OOMEHSIThCS TEMH 3alMCSIMHU, KOTOpPbIE OHU
COCTaBWJIM, U HAUTHU OLIMOKU B U3JIOKEHUU.

6. [IpeyioxKuTh MPEACTaBUTh JOTUYECKYIO IIEMOYKY OOBSICHEHHUS KaKOro-
1160 nousATusA. CpaBHUTH MOTYYCHHBIE [IETIOYKH.

7. IlpeqioxuTh CTyJEHTaM HamucaTh BOMNPOCHI, HA KOTOPbIE OBLIM JIaHbI
OTBETHI B JICKLIMH.

8. Ctparerus aecsTb-1Be:

[IpenonaBarens mpeasiaraeT HOBYIO HHpopManuio B TedeHwe 10 MUHYT,
3aTeM OCTAHaBJIMBAETCS Ha JBE MUHYTHl M MpeAJjiaracT CTyJACHTaM OOMEHSIThCS
CIOKHMBIIMMHUCS y HUX IMOHATHSMHU Ha OCHOBE NPEMJIOKEHHOIO MaTrepuana,
3allOJIHATh BO3HUKIIKE MPOoOeNbl B MOHMMaHUU WHGOpMAIMU MyTeM OOIICHUS
MEKTy COOOH.

9. CryneHtaM pgaeTcs HECKOJbKO MHHYT [UIsl TOTO, YTOOBI HAamucarhb
KOMMEHTApUU K JIEKIHH, KOTOPbIE MpPENoJaBareilb MOXKET HCIOJIb30BaTh IPHU
IIOATOTOBKE K CIEAYIOIIEMY 3aHIATHIO. MOKHO IPEIIIOKUTD CIEAYIOMINE BOIIPOCHI:

* Yro OBLIO CaMbIM Ba)KHBIM B MPEJIOKEHHOM JIeKInUn?

* Yto OBLIO CAMBIM HEOXKHIAHHBIM?

* Uto OBLIO CAaMBIM UHTEPECHBIM?

Y10 OBLIO CAMBIM HEMOHATHBIM?

Bomnpocs! a1 codeceqoBaHus U TeMbI ISl JUCKYCCHI
no gucuumiinHe  Xpomatorpadus

Paznen |. Knaccudpukanus xpomatorpaguiecknx MeTo10B.
AcopOLMOHHAS MOJIEKYJISIPHASL M pacipeejuTelbHast xpomatorpadgus.
Tema 1. Beenenue. Hctopus MeToaa. Kaaccudpuxanus
xpoMaTtorpagu4yecKux MeToI0B. AHAJTMTHYECKHE U NPeNapaTUBHbIC aCHEKThI
xpomartorpaguu. Bo3M0KHOCTH ¥ 3HAYCHHUE METO/AA.
1. UcTopust pa3BUTHS METO1a XpoMaTorpaduu.
. @du3nyeckasi CyIHOCTh METOJIa XpoMaTorpapuu.
. Knaccudukanus xpomarorpaduueckiux METOI0B.
. AHaNUTUYECKUH U MpenapaTUBHBIN acTIeKThl XpoMaTorpagpuu.
. Kpartkas xapakrepucTrka COBpEMEHHOI'O COCTOSIHUS XpoMaTorpapuu.
. BO3MOXHOCTH COBpEMEHHBIX METOJIOB XpOMATOrpauyecKoro pasaeiaeHus.
. 3HaYEHNE U IPUMEHEHNE METO/IA.

O NO Ol & WD

. Korma u xem Ob110 OTKPBITO siBIIeHUE XpomaTorpadun?
9.Kto wu xorma paspaboran wmeron TCX wu pacnpenenuTenbHON
xpomarorpadun?
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10. Kakue TIPUHITUTIBI JIeKaTt B OCHOBE KJaccuduKauu
XpoMaTorpaduueckux MeTo10B?

11. B gewm 3akmogaeTcs CylnHOCTh MPOSIBUTEILHON XpoMaTorpadum?
12, B ueM 3akmrogaeTcst CynHOCTh GPOHTAILHOM XpoMaTorpaduu?
13. B yewm 3akimtogaeTcs CylHOCTb BBITECHUTENBHOM XpoMaTorpaduu?
14, ['me ncnomnp3yroTcst XxpoMaTorpapuiaeckiue MeToIbI ?

Tema 2. AncopOunonHasi MoJIeKyJIApHasi XxpomaTorpagus.

1. ®usuko-xumMuveckass  CyIIHOCTb  aJICOPOIIMOHHOM  MOJIEKYJISIPHOM
xpomarorpaguu. YpaBHeHue JIdHrmropa. M3orepmel ancopbuun u  ¢dopma
Xpomatorpaguyeckoro mnuka.

2. AncopbeHTel B aJCOpPOLIMOHHO-MOJIEKYJISIPHOM — XpoMarorpaduu |
TpeOOBaHUs, MPEABIBIISIEMbIE K HUM.

3. PactBoputenn B aAcOpOIMOHHO-MOJIEKYIAPHOM XpomaTtorpaduu |
TpeOOBaHMsI, MPEABSABISIEMBIE K HUM.

4. Anmaparypa MOJIEKYJISIpPHOHM aicOpOLIMOHHOM XpoMaTorpadpuu.

5. Kpatkas xapakrepucThKa CIIOCOOOB KOHTpPOJS 3a XpoMaTorpaduueckum
paszeneHueM.

6. Uto Takoe copOrus u gecopOorus?

7. Kakue Tumbl u30TepM aacopOuuu Bbl 3HaeTe?

8. Uro omuckiBaeT ypaBHeHue JIsurmiopa?

9. Kakue tpeboBanus kK copOeHTaM, TPUMEHSIEMBIM B XpoMaTorpapuu?

10. Kakue pa3HOBHIIHOCTH COpOEHTOB MPUMEHSAIOTCS B aJCOPOIIMOHHOMN
xpomarorpadun?
11. Kakue  TpeGoBaHuMs K  pacTBOPHUTENSIM, MPUMEHSEMbIM B

ajcopOIIMOHHON XpomaTorpaduun?

12. Kakne oamrooTpomHble psAapl  pPacTBOPUTENEN TNPHUMEHSIOTCA B
a7copOLMOHHON XpomaTorpaduu?

Tema 3. AncopOumnoHHasi MOJIEKYJISIPHAS TOHKOCJIOMHAA
xpomarorpadgus.

1. OcHOBHBIE TIOCTYJaThl MOJEKYJISIPHOU aICcOPOIMOHHON TOHKOCIOWHOM
xpoMarorpaduu.

2. OcHoBHas TepmuHoiorusi B meroae TCX.

3. AcopOeHTbI B TOHKOCJIOMHOW  aJCcOpOUMOHHOM  MOJEKYJISPHON
xpomaTorpaduu 1 TpeOOBaHUS, IPEABIBISIEMbIC K HUM.

4, PacTBOopUTed B  TOHKOCJIOMHOM  aaCOpPOIIMOHHOM  MOJEKYJSPHOMN
xpoMarorpadun u TpeOOBaHUS, MPEIBIBISIEMbIE K HUM.

5. Metononorust npumenenust TCX.

6. HenpepriBHasi, nBymepHas u MHOTOKpatHas TCX, ciydan mpUMEHEHHUS .
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7. CriocoObl 0OHAPYKEHUS BEIIIECTB HA XpOMaTOrpaMMe.
8. Uro Ttakoe TCX?
9. llepeuncnure nocrynatel Teopun TCX?

10. Yto o3nauarot BenuunHel Ry, N, H?

11. Kakue TpeboBanus k copbeHTam, npumenseMbim B TCX?

12. Kakue paznoBugHocTH cOpOEHTOB npuMeHstoTcs B TCX?

13. B kakux ciydasx npuMeHseTcsl MHOTOKpaTHasi, 1ByMepHas TCX?

14, Kakue cioco6s1 o6HapyxeHus nsiteH Ha TCX Bbl 3HaeTe?

15. CymHOCTh MeETOJla pachpeneNuTeIbHON  YKHIKOCTh-KUJIKOCTHON
XpoMaTorpaduu.

16. Tunsl xpomarorpapudeckoit Oymaru.

17, Amnmaparypa u mpueMbl paboThl B XpoMaTorpaduu Ha Oymare.

18. BapuanTtel Meronma: Bocxopsmias Xxpomartorpadusi, HHCXOASIIas,
BOCXO/ISIIIIe-HUCXOISIIA, TOPU30HTANIbHAS, panuagbHasi, Kpyronas,
anekTpodopeTndeckas OyMakHasi XxpoMatorpadusi.

19. Merton  oOpamieHHot (a3pl B OymaxkHoW  Xpomartorpaduu.
[TonBukHBIE (ha3bl.

20. PacmmppoBka XxpomarorpamMm U ONpPENEICHUE KOJIUYECTBEHHOIO
cocTaBa CMECH, pa3JelIieHHON Ha Oymare.

21, CriocoObl 0OHapyKEeHHUsI BEIIECTB HA XpOMAaTOTrpaMMe.

22, B yem COCTOUT CYILIHOCTh KUIKOCTh-KUIKOCTHOM
pacnpenenuTenbHoi Xxpomarorpapuu?

23. B uem mpeumymiectBa MeToga OyMa)KHOW paclpeeuTeIbHON
xpomarorpaduun?

24, Kakumu pabourMu XapakTepucTUKaMH J0JbKHA o0nafgaTh Oymara Jiist
xpomMarorpapun?

25. Kakue TpeOoBaHHSA K pacTBOPHUTENSAM, MPUMEHSEMBIM B OyMa)KHOMN
xpoMarorpapun?

26. Kak nposBisioT nsTHa B OyMakHO#M XpomaTorpaduun?

217. Kak ucnonp3oBaTh OymMaxkHyr0 XpomaTorpaduio B KOJIWYECTBEHHOM
aHanuse?

Paznean Il. T'azo-skuakocTHast M BLICOK0I(Q(PeKTUBHAA JKUTKOCTHAS
xpomartorpagus.

Tema 1. I'azo-xuaKkocTHas xpomarorpagusi.

1. CymHoCcTh METO/a Ta30-KUKOCTHOM XpoMaTorpaduu.

2. Anmaparypa qis KX, briok-cxema npubopa.

3. Anmapatypa u mpuemMbl padoThl B XpomaTtorpaduu Ha Oymare.

4. Kak ocy1iecTBisieTcs mojaua raza-HOCUTE?
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5. YcTpolcTBO 103aTopa (MHKEKTOpA).

6. Xpomarorpaduieckre KOJOHKH. TepMocTart.

7. lerexTopsl B I KX.

8. Db (HEKTUBHOCTH U CEIEKTUBHOCTH XPOMATOTrPaUICCKOTO Pa3CIICHHS.
9. Ypasuenne Ban-/leemtepa.

10. Kpurepnii u creneHp pa3ieieHus.

11. TpeGoBanus K HEIOABMXHBIM (hazaM.

12, [Tpupona HenoaBuxkHOM (aswl (knaccuduxanus PopiiHaiiiepa).

13. CynepcesieKTUBHbIE HETOJBUXKHBIE (pa3bl.

14. KauectBeHHBIN U KOmnuecTBeHHBIN ananu3 B [ JKX. Manekcrsl KoBaua.

15. AHanu3 1aOWIBHBIX M HEJIETY4YnX coenuHeHni Metoaom [ KX.

16. CyImHOCTh peaklIMOHHON T'a30BOM XpoMartorpadpumu.

17. B 1eMm cocTouT CynHOCTh ra30-KUJKOCTHOU XpoMmaTorpadun?

18. N3 xakux 6510K0B coctout Joboi [K xpomarorpad?

19. Kakue nerektopsl ucnoib3yroTes B mertoae IKX?

20. [IpenmyiiecTBa U HEJOCTATKU KaTapoMmeTpa’?

21. Jns yero ucnonsszyercs [TN/]?

22. B kakmx caydasx HCHONB3YETCS TEPMOWOHHBIN, IUIAMEHHO-
dboToMeTpUYECKUH, TeTHEBBIN, YIEKTPOHO3aXBATHBIN JETEKTOPHI?

23. Yro o3HauaroT (QakTtopbl «3()(PEKTUBHOCTB» U «CEIEKTHUBHOCTHY B
[KX?

24, Uro onuceiBaeT ypaBHeHue Bau-/{eemrepa?

25. Kakue daxkTopsl BXOAsT B ypaBHeHue Ban-Jleemrepa?

26. Kaxkue tpeOoBanus k HemoABWKHBIM ¢azam B meTtoje [ KX?

27. Kakne MeTonbl HaHECEHUs] HETOJBMKHOM (a3l B KOJIOHKAX METO]Ia

[KX BbI 3HaeTE?

28. Jlnst yero ucnomas3yroTes unjaekcsl Kopaua?

Tema 2. Boicoko3(p(pekTHBHAS KUAKOCTHASL XpoMaTorpagusi.
Xpomartorpagus Ha ONTHYECKH AKTHUBHBIX (pa3ax.

1. CymHoCcTh MeTO/1a BEICOKOA(DPEKTUBHON KUAKOCTHOM XpoMaTorpadum.

2. Anmaparypa qis BOXKX. brok-cxema npubopa.

3. TpeboBanms, npeabsBIIeMbIe K TMOJABIKHBIM W HEMOJBHXKHBIM (azam B
BOXX.

4. YpaBuenne Ban-/leemtepa B BBICOKOA((EKTUBHON  KUAKOCTHOU
xpoMarorpaduu.

5. Herexropsl B BOXX.

6. [IpssiMoe paszzgeneHne SHAHTUOMEPOB XpoMarorpadueil Ha XUpaTbHBIX
HETIOJBIDKHBIX (ha3ax.
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7. IlpyuponHbIE U CUHTETUYECKHE ONTUYECKN aKTUBHBIE HETIOABUKHBIE (Da3bl.
JleTeKTUpOBaHUE ONTHYECKH AKTUBHBIX COEAMHEHUH, OISPUMETD.

8. B uem cymnHocTh MeToga BOXKX?

9. Kak Beirsinut ypaBHenue Ban-Jleemrepa mis BOXX?

10. Kakue TpeOoBaHMs K HENOJBHM>KHBIM U MOJABWXHBIM (pazaM B METOJIE
BD2XX?

11. Kakue ¢ha3pl Ha3pIBAIOATCS TTOBEPXHOCTHO-B3aUMOICUCTBYIOIIIMHU ?

12, Uto Takoe «HOpMaJIbHBIE» U «00OpalleHHbIe» (a3bl?

13. B ueMm coctout ocHOBHas npobiiema satoupoBanus B BOXKX?

14, Kakue MeTo/1bl UCIIONB3YIOT JIJIsl PEIIeHUsI 3TOM MpoOieMbl?

15. U3 gero coctout 6110K-cxema nmpudopa BOKX?

16. B yem TpynHOCTH XpoMaTOrpauueckoro pas3ieiaeHusi SHAHTHOMEPOB?

17, YTO 03HAYAET «CTENEHD XUPAIBHOTO PACTIO3HABAHUSD ?

18. Pa3HOBHIHOCTH XMpATBbHBIX HEMOABWKHBIX (az?

19. B ueM cocTout cymHOCTb JUran1000MeHHON XpomaTorpaduun?

Tema 3. IIpenapatuBubiii acnekT I'KX n BIXKX.
. B uem nenm aHanMTHYECKOro M MpenapaTUBHOIO pa3AcIcHUs?
. B uem cocTout cxema mraHupoBaHus MPENapaTUBHOTO JAEICHUS.
. CrenieHb paszzaenenus B npenapatusHon BOXX.

1
2
3
4. OCHOBHbIE MTPUEMbI ONTUMU3ALIUU JICTICHHUS.

5. B uem cocTOUT HUPKYISIUOHHBIN METOT?

6. MeToapl TOBBIIICHUS TPOU3BOIUTEIHBHOCTH MTPENAPATUBHBIX KOJIOHOK.

7. UMMy IbCHBIN peKUM MTPENapaTUBHOTO JICTICHUS.

8. B uem cocTouT pasHulia B 1EJIIX U METOA0JI0TUN aHanuTudeckoit BOXX u
npenapaTuBHON?

9. Kak BBITIAOUT ypaBHEGHHE CXeMa IIAHUPOBAHHS IpErapaTHBHOTO
pazaeneHus?

10. Kakass creneHp paszneneHusi AOCTaTOYHA [JIsi AHAIUTHYECKON U
npenapaTuBHONM XxpoMarorpadun?

11. Kak  oTnnuaroTcss  OCHOBHBIE — MMapaMeTpbl  pa3liefiecHus B
aHAIMTUYECKON U TIpenapaTuBHON XpoMarorpadun?

12, B 4ueMm cocTOAT OCHOBHBIC MPHUEMbl ONTUMU3AIMU TMPENAPATUBHOTO
pazaenenus?

13. B dyem cocrout meton penukia’?

14, B ueMm cocTout Mmetoa PpoHTaTHLHOTO BHITECHEHHUS?

15. B yeM cocToUT METOA UMITYJILCHOTO pPEKUMA?

Pazgea I11. Ilpoune xpomatorpadpuueckue MeTOabI.
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Tema 1. Mon-oOmMenHast xpomaTorpadus.

1. Teopust HOHHOTO OOMEHA.

2. CTpyKTypa 1 KiaccupuKamus HOHUTOB.

3. OOMeHHasi EeMKOCTh HOHHUTOB.

4. CeneKTUBHOCTh HOHHOTO OOMEHa.

5. Koncranta  unonHoro  obmena,  Ko3(QQUIMEHT  pachpeneieHus,
Kod(puUIMEeHT pa3aencHusl.

6. MeTo1pl HOHOOOMEHHOM XpoMaTorpaduu.

7. B uem cocToHT CymHOCTh HOHOOMEHHOM XpomaTtorpadun?

8. UTo Takoe KaTHOHHUTHI M AHHOHUTHI?

9. B gem 3akirouaeTcss HOHOOOMEHHOE paBHOBECHE?

10. Kak BB IUT N30TEpMa HOHHOTO OOMeEHa?

11. Kakue meTonpl nHOHOOMEHHOM XpoMaTorpaduu Bbl 3HaeTe?
12, Yrto Takoe 0OMEHHasi EMKOCTh HOHUTOB?

13. ['te mpumMeHsitoT HOHOOMEHHYI0 XpoMaTorpaduio?

Tema 2. I'eab-xpomarorpadmus.

1. ITpuHIMT TeNb-XpoMaTorpaduu.

2. O0BEMHBIE COOTHOIIICHUS B CIIOE TEJIS.

3. Msrkue, MoTyKECTKHE B )KECTKHE TeIIH.

4. TpeboBaHUs K paCTBOPUTEIISIM B reb-XpoMaTorpapuu.

5. KanuOpoBouHble KPUBBIE TeEIb-TIPOIECCA: WCKIIOUEHHUE, CEIECKTUBHOE
MPOHUKAHUE, MOJIHOE TPOHUKAHUE.

6. MakcumasbHasi TUKOBasi EMKOCTh Telib-TIpoliecca.

7. B 4eM coCTOMT OCHOBHOE MpeJIHA3HAUYCHHE Ieib-XpoMaTorpadun?

8. Kakoit yuacTok KaluOpOBOYHOM KPUBOM HA3BIBACTCS  «UCKIIIOUCHUE,
«CEJIEKTUBHOE» U «IIOJTHOE MPOHUKHOBEHHUE?

9. Kakue renm UCIoIb3yI0TCS B reib-XpomaTorpadumn’?

10. Kaxkue pacTBopUTeNN UCTIONIB3YIOTCS B refib-xpoMaTtorpadun?
11. Kaxkue BubI reip-xpomaTtorpadguu Bel 3HaeTe?
12. ['ie ucnonb3yercs reap-xpomaTtorpadus?

Tema 3. Apunnasi xpomarorpadgus u npouue xpomMarorpapuueckue
MeTO/bI.

1. Kpatkas  xapakTepuCTHMKa Ta30BOM, adUHHOW, JIMTaHJOOOMEHHOM
aduHHOM, ruaAPOPOOHOI, KOBAJIEGHTHOM U 0CAaIOYHON XpoMaTorpadui.

2. Xpomatorpadus pu CBEPXKPUTUUECKUX COCTOSHUSIX MOABUKHOM (ha3bl.

3. M'mapoamHamudeckas xpomarorpadus.

4. B uem cymntHOCTh auHHOM Xpomatorpaduu?

5. Uto ucnonp3yroT B Ka4e€CTBE HOCUTENS B apUHHOM Xpomatorpaduu?
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6. Uto siBnsieTcst HemoABMXKHOM (ha3oil B ahpuHHOM XpomaTorpaduu?
7. B yem cymHocTh TaApodoOHOM XpoMaTorpadun?

8. B uem cymHOCTh KOBAJICHTHOU XpoMaTorpadum?

9. B uem cymHOCTh TUTaH1000MeHHON aprHHON XpoMaTtorpadun?

Paszpnen V. llpukiaagnsie xpomatorpaguyeckue MeTOAbI.

Tema 1. XpomaTorpaguueckue MeTOAbI AHAJIM3A OKPYKaOUIel cpeabl.

1. OOBEKTHI OKpYKArOIIEH CpeJibl 1 UX OCHOBHBIE 3arPsI3HEHMUS.

2. CriocoObl KOHIIEHTPUPOBAHUS AHAIM3UPYEMBIX OO0BEKTOB (abcopOrus,
KPUOTEHHbIE METO/Ibl KOHIIEHTPUPOBAHUS, TBEPAO(Pa3Has SKCTPAKIIHS).

3. HecopOmus nmpumeceit u3 copOeHTa.

4. TokcuuHble BelIeCTBAa BO3AyXa, OMNpPENENsIeMblE METOJOM Ta30BOM
xpoMarorpaduu (OKCHUJIbI YIIIEpOJa, TAJIOTeHbl U UX MPOU3BOJHBIEC, COCIUHEHUS
azota, ceppl W (Qocdopa, HHUKOKUILSIIIKAE YIIEBOAOPOJbI, ApPOMATUYECKHE
YIJI€BOJOPOABI, MoJuMapoMaTudeckue yrieBogoponbl - IIAY,  ¢peonsi,
raJlOreHyTJIEBOJOPOIbI U JP.).

5. CpaBHUTENBbHBIA aHAIM3 XpOMAaTOrpaUYecKuX U HHBIX (CHEKTPaIbHBIX,
AIEKTPOXUMHUYECKHUX ) METOJIOB aHanu3a 1o YyCTBUTEJILHOCTH,
BOCIIPOU3BOJAMMOCTH, SKCIPECCUBHOCTH U JIPYTUM KpUTEpPUSIM B aHaJIM3e
3arpsiI3HEHHUI OKPY>KAIOIIEH Cpe/Ibl.

6. B 9em coCTOHT CITOKHOCTh aHaIn3a 00bEKTOB OKPYKAIOIICH CpeIbl?

7. Kakue ciocoObl KOHIEHTPUPOBAHMSI Bbl 3HAETE?

8. UTo 03HayaeT METO/1 PpaBHOBECHOI'O KOHIICHTPUPOBAHNUS?

9. Kakue oCHOBHBIE METObI ISCOPOIIMHU BBl 3HACTE?

10. Kakumu MerogaMyu MOKHO ONpPEAENSATh TOKCHYECKHE MPUMECH
BO3yXa?

11. KakuMu MeTomaMu MOKHO ONpPENeNsaTh TOKCHYECKHE IMPUMECH B
Boje?

Tema 2. XpomaTorpadguueckne MeToIbl, OCHOBAHHbIE HA aHAJIN3€
paBHOBecHOro napa. Peakuuonnas razosasi xpomarorpagus.

1. Ocnosuble npuHIMIbl APIT 1 poaCcTBEHHBIX METOIOB.

2. KonmnuectBennbie onpenenenusi B Meroae APIT ( metonsr "abGcomoTHOM
KaJMOpoBKU" U "BHYTpeHHEro cTanaapra').

3. MHOrokparHas ra3oBasi SKCTPaKIHU.

4. lunamuueckue BapranTsl Meroaa APIL.

5. HenpeprpiBHas ra3oBasi 3KCTPaKLUSL.

6. APII c ucnonbp3oBaHUEM JIETYYUX PACTBOPUTEIIEH.

7. B uem coctout cymHocts merona APII?
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8. KakoBr! nocTronHcTBa MeToa’?
9. OcHoBHbIe TpuHIIUIBI MeTO1a APTI?

10. Kak ucnons3yror meroa APII B konruecTBeHHOM aHanu3e?

11. B deMm cymHoCTh METO/1a MHOTOKPATHOM Tra30BOM SKCTPAKIIUK?

12. B yeM cymHOCTh METO/1a HENIPEPHIBHOW ra30BOM SKCTPAKIIUN?

13. Kakme  cmocoObl  MOBBIMIEHHST ~ YyBCTBHUTEIBHOCTH  METOJA

napo(a3HoOro aHaJiu3a BbI 3HaeTe?

Tema 3. XpomarTo-macc-CieKTpOMeTpHUsi. AHAJIM3 HePTENPOIYKTOB
xpoMaTtorpagu4ecKUMH MeTOAAMMU.

1. Konnenmuss  "xapaktepusyromux jaetekropoB” (I'X/MC, I'X/UK®C wu
['X/ADC).

2. brnok-cxema xpomarorpada C JETEKTOPOM Macc. Pa3nuuHble THIBI
JETEKTOPOB Macc ("MOHHAs JIOBYIIKA'", MacC-CEEKTUBHBINA JETEKTOD).

3. MeTtonasl mTpoBeleHUS aHanu3a (CKaHUpPOBAHHUE, CEJICKTUBHBIA HOHHBIM
MOHHUTOPHHT - SIM).

4. Metoasl npobornoaroroBku npu ['X/MC ananuze. Ilpumepbl oTnenbHBIX
METO/IMK.

5. N'eoxumus: Tunuzanus Hedren ¢ nomompro IKX.

6. OOHapy)KeHHE  MECTOPOXKJACHHH IO  COACPKAHWUIO  MPOCTEUIINX
apOMaTUYEKHUX COEIMHEHU B IJIACTOBBIX BOAAX.

7. Onpenenenrie Ka4€CTBEHHBIX MOKa3aTenell He(hTenpoayKTOB (OKTaHOBBIE U
LETAHOBbIE YMCIIA, (PPAKIMOHHBIM COCTaB YNPYrocTh MApoB U JAp.) C MOMOIIBIO
"MMUTUPOBAHHON XPOMAIUCTUILIALMM " .

8. KoHTponb  3arpsi3HEHHs]  OKpyXKaromied cpeapl  HedTempoayKTaMHU.
OnpeneneHne KOHKPETHbIX BHHOBHUKOB 3arpsi3HEHHUS.

9. Ananu3 ra3oB, paCTBOPEHHBIX B TPaHC(HOPMATOPHBIX Maciax.

10. B 4yem cymHOCTh METO1a MacC-CIIEKTPOMETPUN?

11. B 4em npenmyiiecTBa METOa MacC-CIIEKTPOMETPUM ?

12, N3 yero cocTouT XpoMaToMacc-CrieKTpoMeTp?

13. Kakas mnpobGomoarotoBka Ttpedyercs i MeEToJa XpoMaTomacc-
CIIEKTPOMETpUU?

14, ['ie ucnonb3yercst XxpoMaToMacc-CreKTpOMETpHs ?

15. Kakue 3amaun 1o aHanu3zy HEPTENPOAYKTOB MOXKHO pemiaTh C

MTOMOII[BI0 XpOoMaTOTpapuIeCKUX METO0B?

Tema 4. XpomarTorpaduueckne MeTo/ibl B KJIMHUYECKONH TOKCHKOJOTMH
H MEIUUMHCKON JIMarHocruke. PasjimyHble acneKkrbl MCNOJIb30BAHUA
xpomMaTorpaguyecKux MeToA0B B IPOMBILIJICHHOCTH.
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1. Metonbl OOHapy>KeHHsI HSTUJIOBOTO coupra B KpoBU. OTpaBieHUs
METHWJIOBBIM CIIMPTOM U CIIUPTAMHU CUBYIIHBIX Macel.

2. OtpaBnenuss  (dochopoprannueckumMu  MHCeKTUIMIaMU.  OTpaBieHUs
JAKOKpacOYHbIMU MaTepuanamMu. OcTpble MEUKAaMEHTO3HbIE OTPaBIICHUSI.

3. TepaneBTHYECKHE, TOKCUICCKHE M JICTATbHBIC KOHIIEHTPAIIMH HEKOTOPHIX
JIEKApCTBEHHBIX CPEJICTB U UHBIX XUMHUUYECKUX COCAUHEHUMN.

4. ®apMaKMHETUYEKHE METO/bI B KIIMHUYECKOUN TOKCUKOJIOruU. OnpeaenecHue
coJiep KaHusi KapOOKCUTEMOIJI00MHA B KPOBH.

5. Konuenmuss MeTabomuTHYECKUX M3MEHEHHH. OpraHudeckue JeTydue
BEIIIECTBA TMPHU Pa3IUYHBIX 3a00JIeBaHUAX (IMabeT, pecnupaTopHble MHDEKIUH,
MOY€YHask HEJOCTATOYHOCTb U JIp.).

6. Kormenmuss meTabomuTHYecKuXx W3MEeHEeHHH. OpraHudeckue JeTydue
BEILECTBA MPU PA3IUYHBIX 3a00JIeBaHUAX (IHMa0ET, pecnupaTopHble MH(PEKINH,
MOY€YHask HEJOCTATOYHOCTh U JIp.).

7. OnpeneneHrie Ka4eCTBEHHBIX MoKa3aresnelt HeTenpoayKToB (OKTaHOBBIE U
[[ETAaHOBBIE 4KcClia, (PPAKIIMOHHBINA COCTaB yHPYrocTh MapoB U JIp.) C MOMOIIBIO
"MMUTUPOBAHHON XPOMAIUCTUILIALNN " .

8. Meton APII B MUKpOOHOJIOTHH W METUITMHCKOW TUArHOCTHKE.

9. XKunkoctHas xpomarorpadust HYKJIEUHOBBIX KHUCJIOT u
JUTONOJIUCAXapUIOB.

I1. IlncbMeHHBII onpoc

1. Tect (ITP-1). (Cucrema cTaHIAPTU3UPOBAHHBIX 3aaHHM, TIO3BOJISIOIAS

aBTOMATU3UPOBATH MPOLIEYPY U3MEPEHHUS YPOBHS 3HAHUN U YMEHHI

0Oy4aromnierocst o IMCUUILIMHE) — HA0Op BApUAHTOB TECTOBBIX 3aJaHUM.

2. Jlabopatopnas pabora (ITP-6). (CpeacTBo mjst 3aKperuieHUs U
MPAKTUIECKOTO OCBOCHUS MaTepHalia Mo ONpeAeICHHOMY pasaeny) — KoMriekr
METOJMYECKUX YKa3aHUI K BBITIOJHEHUIO U 0(DOPMIICHHUIO OTYETA TI0
nabopaTopHO# paboTe.

KommuiekT 3aJaHMii HTOTOBOI'0 TECTUPOBAHUA

1. 15t OoNbIIMHCTBA pa3ieNieHui B BHICOKOA((HEKTUBHOM KUIKOCTHON
xpomarorpadun (BIXX) nocrarouna 3pPpexTuBHOCTb KOJOHKHU:

1. 10 Teopetnueckux tapenok (TT)
2. 100 TT
3. 1000 TT
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4. 1.000.000 TT

2. Kakoii u3 xpomarorpaguueckux MmporeccoB MoApa3yMeBaeT
UCIIOJIb30BaHUE OJTHOTO U TOTO YK€ COCMHEHHSI B KAUeCTBE MOJIBUKHOM U
HENOIBMKHOMU (ha3bl?

1. Addunnas xpomaTtorpadus

2. HNonoobmenHas xpomaTtorpadus

3. Ocanounas xpomarorpadus

4, ['enb-xpomartorpadus

3. M3oaucnepcHbIME HAa3bIBAIOT COPOSHTHI ISl XpomaTorpaduu C:

OnuHaKOBBIM pa3MepOM IOP
OanHaKkoBOH yJIEIbHOM OBEPXHOCTHIO
OanHaKOBBIM pa3MeEpPOM 3€pHA
OanHaKoBON HACBITHON IJIOTHOCTBIO

BN E

4. Kakoii u3 mapamMeTpoB HE BXOAUT B KJIACCUYECKOE ypaBHEeHUE JIaHTMIOpa
JUJISl MOJIEKYJISIPHOM aicopOIIMOHHOM XpoMartorpahun?

1. Tekymias KOHIIEHTpAIMs copOaTa
2. [IpenenbHast COpPOITMOHHASI EMKOCTh
3. KonmnuectBo copOeHTa

4. AncopOums

5. Kakoif u3 napameTpoB XxpoMaTorpaguueckoro mporecca He mo3BoJisieT
YIYUYIIATh TEXHUKA «PEIUKIIa»?

1. VY ay4muTe pa3eneHue 3a cueT yBeJIMUeHus JJIMHBI Tpodera
AHAJIM3UPYEMOU CMECH.

2. VYBeInuuTh pa3oBYyIO Harpy3Ky Ha KOJIOHKY

3. YBeNIUYuTh NPOU3BOAUTENBLHOCTH (MI/MHUH) MTpeNapaTuBHON

HapaObOTKU BEIIECTB
4. YMEHBIIUTh CTOUMOCTh 000PYI0BAHHUS
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6. Kakoe couetanue TepMHMHOB XpOMAaTOrpapuueckoro npouecca cieryeT

i
v " N

HUCIIOJIB30BaTh AJIA OIIMCAHMUA HUKC HpHBGI[CHHOﬁ XpOMaTOFpaMMBI?

Bricokast 3pPpeKkTUBHOCTD, HU3KAs CEIEKTUBHOCTD
Bricokasi cenekTUBHOCTb, HU3Kas 3P PEKTUBHOCTD

1

2

3. YMmepenHnast 3p(PpeKTUBHOCTD, BHICOKAs CEJIEKTUBHOCTh
4 Huskas 3 pexTuBHOCTD, HU3KAs CEJIEKTUBHOCTh

7.

Hcxons u3 CTpyKTYpHBIX 0COOEHHOCTEN CTPOCHUS, OLIEHUTE MOJSIPHOCTD

HEIMOABWXHOU (Da3bl «MHO3ZUTY:

1. Henonspnas

2 Marnonosnsipaas
3. CpennenonspHas
4 [TonsipHas

8. CnekTpanibHbIN quamna3oH «xapakrepusytoiiero» MK-dypre nerekropa
g BOXX cocraBager:

4000-400 cm™
1- 100 A°

180 — 900 am
0—20 m.1.

100 — 1000 y.e.

SR A

9. Kakoe u3 HUke NepeuncIeHHbIX COEIMHEHUI UCTIOIb3YETCSl B KAUeCTBE
OakTeprocTasa Al NpeIoTBpalleHUs] OAKTEPUATIBHOTO MOPAKEHUSI IPUPOTHBIX
reyiel B SKCKJII03MOHHOM U adPuHHON XpomaTorpadusix?



Hwutpar natpus
docdar Hatpus
A3sun HaTpus

W e

Cunukar HaTpus

10. Kaxkoit u3 xpomarorpadudeckiux MmporeccoB OCYIECTBIsIeTCs 0e3
HENOIBMKHOMU (ha3bl?

1. ["azo-xkuakoctHas xpomarorpadus (I7KX) Ha HacaToUHBIX
KOJIOHKaX

2. ['uapoaunHamuueckas xpomaTtorpadus

3. Addunnas xpomaTtorpadus

4. Kanwmsipasiii Bapuant KX

11. Kakoii u3 BapaHTOB NMPOBEJACHUSI XpoMaTorpaduyecKkoro mnpoiecca

A+8+E

v
OIMMCBIBACT HUIKC IIPUBCACHHAA XpOMaTOFpaMMa?

1. [IposiBUTENBHBINM

2. DpoHTaTBHBIN

3. BriTecHUTENBHBII
4, KoMOuHupoBaHHBIM

12. CopaBenuBo i ciienyroiiee yreepxkienue: «llukoBas eMKOCTh Telib-
poliecca MakCUMaibHa MO CPAaBHEHUIO C IPYTUMU BUJIAMU XpoMaTorpadum»?

1. [a, cnpaBenmuBo

2. Her, yTBepkaeHue HeBepHO

13. Kakue u3 nepedyncieHHbIX COeAMHEHUI HE MOTYT ABIATHCS ad)UHHBIMU
JUTaHIaMH1 7S BeIIeTIeHUS (DepMEHTOB?

NHrunbuTops
CybcTpatbl
KodaxTopsr

> wn e

CI10’KHOTJIaH AW HBI
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14. Tlo mkaJie mOJMAPHOCTH HEMOABMXHBIX (pa3 Popurnaiinepa
okcuumnponuoHuTpuia (NCCH,CH,OCH,CH,CN) nmeeT moaspHOCTb:

1.

2.
3.
4

0 (HOJIB)
100

147

21

15. B amtootponubix psiaax Llrans (Pena, Ctpaitna, Tpanme) HanbosbIiei

BBITECHSIIOIIEH CITOCOOHOCTRIO OYyayT 001a1aTh:

e

[lepdTopankanbt
XIIOPUPOBAHHBIE YTIEBOIOPOIBI
Bricmne ciuptsl

Huzmme kapOOHOBBIE KUCIIOTHI

16. Kakoii Tun nerekropa mist [OKX nipencraBiieH Ha pucyHKe?

e

Ananysdpyemsli
2a3

ITnameHHO-MOHM3ALIMOHHBIN
KarapomeTtp
Macc-ceJIeKTUBHBIN
CnextpodhoTOMETpUICCKUI

17. Ucxoas u3 CTPYKTYPHBIX OCOOCHHOCTEH CTPOCHUS, OIICHUTE MOJISIPHOCTh
dazsl «xkapooBakc 300» (PEG 300, nomustmnenriaukons): HO(CH,CH,0),H

1.
2.
3.

Henonspuas
Manonosnspnas
[lonspHas
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18. Kakyto u3 4eTbIpex U30TepM COpOLIMU MPUHATO HA3BIBAThH

«TIOJIOKUTETHHOM» ?
1. N3otepma 1
2. N3otepma 2
3. N3otepma 3
4 N3otepma 4

N

T T, W

19. Kak cnenyer oxapakTepu30BaTh MPUBEICHHYIO XpOMaTOrpaMmy?

1.

2.
3.
4

Huskas 3¢ pexTHBHOCTD, HU3Kas CENEKTUBHOCTh

Huzkas 3 pexTuBHOCTD, JOCTATOYHAS CEIEKTUBHOCTD
Bricokas 3ppexTuBHOCTD, HEAOCTATOYHAS CETIEKTUBHOCTD
Bricokas 3 peKkTUBHOCTD, BHICOKAsI CEJIEKTUBHOCTD

20. Kako¥l u3 yriieBogopo/I0B HOpMaJIbHOTO CTPOEHUS UMEET UHIAEKC

yaepxuBanus Kosaua pasusiii 1007

1.

o s~

Jlexan
JlonekaH
Mertan
DOiiko3aH
C100H202

21. Kako¥ u3 nmapameTpoB B ypaBHeHHHM Ban-/[eemTepa 11si BICOTHI
HKBUBAJIECHTHOU TeopeTuueckoi tapeske (BOTT) He 3aBUCUT OT CKOPOCTH OTOKA

rasa HOCUTES?

1. ®aktop BuxpeBoi quddy3un
2. ®akTop MoJeKysipHOU TudPy3un
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3. ConpoTuBJI€HHE Maccolepenadye
4. He oquH U3 nepevncieHHbIX

22. Kakas 13 nepeurciaeHHbIxX (a3 s ra30KuIKOCTHOM XpomaTorpaduu
Oyner 00anaTh HAauOOJIbIIEH MOJSIPHOCTHIO?

1. CkBanan (2,6,10,15,19,23-rekcaMeTuiITeTpako3aH)
2. Antne3oH

3. I'excanekan

4. OxkcuANIPONHMOHUTPUIT

23. Jlis paboThl TUTaMEHHO-HOHU3aMOHHOTO aetekTopa (ITH]1) abcomroTHO
HEOOXOMMBIM SIBJISICTCSI OJIUH U3 HIUKE TIEPEUNCICHHBIX Ta30B:

1. I'enuii BEICOKOM YHUCTOTHI
2. Apron

3. Azot

4. Bonopon

24. Kakoi U3 TEPMUHOB HE UCHOJIB3YETCS ISl ONMMCAHUS KPUBOM T'E€llb-

npouecca?
1. [TontHOE TPOHUKHOBEHUE
2. HckntoueHue
3. Coueranue
4, CelleKTUBHOE MPOHUKHOBEHHE

25. Kakast pa3HOBUHOCTh XpOMAaTorpaduu mo3BoJisieT Jo0OUThC
MaKCUMAJIbHOW MMMKOBOW €MKOCTH?

1. KanunnsipHas ra3o->kuaKocTHas

2. HNonoobOmenHas

3. Hacanounas ra30-«uaKocTHas

4, KononouHnast MosiekynsipHO-a1cOpOIIMOHHAS

26. Kakue u3 copOEHTOB 1Sl MOJIEKYJISIPHON aJCOPOIMOHHON
XpomaTorpaduu SBISIOTCS CTPOTO U3OTIOPUCTHIMU?

1. AKTUBHPOBAHHBIE YIIIN
2. Oxkcuj aTrOMUHUS
3. ['paduTrsupoBanHas caxa
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4. IleonuTel

27. K peakTuBam 00111€r0 Ha3HAYEHMs ISl IPOSIBIICHHUS IITEH BEIIECTB B
TOHKOCJIOMHOM XpoMaTorpaduu He OTHOCUTCS:

KoHnieHTpupoBaHHas cepHas KUCJIOTa
Hon

[Tapadun

PacTBop Omxpomara Kaws

Wb

28. B oOpameHHo-(ha3HbIX pa3HOBUAHOCTIX XpoMaTorpaduu:

[ToxBuxHas ¢asza noisipHee HEMOABUKHON
HenoasmxHas ¢asza nonsipHee NOJBUKHON
[TonsipHOCTH (a3 CTPOro 0JIMHAKOBA
[TonsipHOCTH (ha3 HE UMEET 3HAUCHUS

~wh e

29. OueHuTe BBICOTY SKBUBAJICHTHYIO OJJHOW TEOPETUUECKOUN TapeKe
(BOTT) npu iucTriuiaiuu (XpoMaauCTUILISIIUN ) a3€0TPOITHBIX CMECEH:

0 (HOJIB)
1 (enuHuIA)
3,1415926

00 (OECKOHEUHOCTb)

> e

30. Kakoit u3 napaMmeTpoB B ypaBHEeHHH Ban-/leemTepa 1151 BBICOTHI
HKBUBAJIEHTHOU TeopeTuyeckoi tapeske (BOTT) nuHeiHO 3aBUCUT OT CKOPOCTH
ITOTOKA ra3a HOCHUTEIIA?

1. ®aktop BuxpeBoi quddy3un

2. ®akTop MoJeKyIsipHOU TudPy3un
3. ConpoTHBIEHUE MaccoIepenaye
4. He onH M3 IEpEYNCICHHBIX

31. Kakoit u3 daktopoB ypaBHenus: Ban-Jleemrepa ayist BOTT Hesnauum B
mpoiieccax BhICOKOI(PHEKTUBHOM KUIKOCTHON Xpomatorpaduu?

1. daxTop BuXpeBoi nuddy3un
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2. daktop MoneKkyspHoi nuddy3un
3. ConpoTHBIIEHHE Maccorepeaayue
4, 3HaunMBbl Bce (PAKTOPHI

32. Kakoy n3 HMKE NEPEYUCIIEHHBIX ra3oB Hocutenen B I JKX nmpunsaro
cunTaTh «IUG HY3MOHHO-HETUIOTHBIMY?

Bonopon
Azot
Aproun
Bosnyx

W e

33. IIpu UCcTIOAB30BAHUH ISl IETEKTUPOBAHMS CIIEKTPOPOTOMETPHUUECKOTO
Y® nerekropa Heb3s IPUMEHATh B KAYECTBE JJIIOCHTA!

1. DOtaHon

2. benzon

3. YeTbIpeXXI0PUCTBIA yTIepo
4, Bona

34. Kakas u3 6a30BbIX pa3HOBHJIHOCTEN XpomMaTorpapuu CTpyKTYpPHO
BKJIFOYAET B ce0s KaK YaCTHBIN ciiydail «ruapo@oOHyI0 XpoMaTorpaduro»
(«Hydrophobic Interaction Chromatography)?

1. DKCKITI03MOHHAS XpoMaTorpadust

2. HNonoobmenHas xpomarorpadus

3. AncopOrmoHHast MOJICKYJISIpHast XpoMaTorpadus
4, Addunnas xpomarorpadus

35. Jlns kaKkoil 1iesid B COBPEMEHHBIX XpOMaTorpapuueckux cucTeMax
UCIIOJIB3YETCs «0OpaTHast MPOLyBKa»?

1. YBennyeHne 4yBCTBUTEIIBHOCTH CUCTEMBI

2. CoxkpanieHue BpeMEHN aHaIn3a

3. Viydmenue pasperaroniei cnocoOHoCTH

4. JIOCTHKHMMBI BCE NIEPEUNCIICHHBIE BAPUAHTHI

36. Kakoe 13 coequHEeHNI HAYMHAET MKy TOJSIPHOCTH HETOABUKHBIX (a3
TS Ta30-KUAKOCTHOM XpoMartorpaduu Popurnaiigepa?

1. OKCUAUTTPONTMOHUTPUI
2. Jumerundranat
3. CkBanan
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4, Nuosur

37. Kakoii U3 BapaHTOB NMPOBEACHUS XpoMaTorpaduyeckoro mnpoiecca
OMUCHIBAET HUKE MPUBEJACHHAs XpoMaTorpaMma?

1. [TposiBUTENBHBINM
2. OpoHTaTBHBIN
3. BriTecHUTETBHBIH
4. KoMOnHHUpOBaHHBIMI
38. Kakyro U3 4eTblpex U30TepM cOpOLMU MPUHATO HA3BIBATh
«OTPULIATEIIBHON»?
] ]
S T ——
¥y 7 J
A
Plc)
1. N3otepma 1
2. N3otepma 2
3. N3oTtepma 3
4, N3otepma 4
39. B ra3o-xukocTHOM XpomaTorpaduu JMHEHHYIO CKOPOCTh Ta3a-HOCUTEIS
U3MEPSIIOT:
1. HenocpencTBeHHO 3a peyKTOpOM Ia30Boro 0anioHa
2 [lepen nHKEeKTOPOM
3. [Tocne unxkekTopa
4 3a HCMOJB3YEMBIM JIETEKTOPOM

40. Kaxoit n3 Huxe nepeunciaeHHbIx aeTekTopoB st KX obnagaet
HaUMEHBIIEH YyBCTBUTEIBHOCTHIO?
1. JleTekTOp BOAOPOIHOTO TIJIAMEHU
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2. Macc-CeNeKTUBHBIN I€TEKTOP
3. KarapomeTtp
4. DneKTpoHO3aXBaTHBIN

41.Cnexrpanbabrii muamnazon UV-Vis dotoaroanoit marpuiisr st BOYXKX
COCTABIJISET:

1. 4000-400 cm™

2.1-100 A°

3.180 - 900 um

4.0-20 m.1.

5.100-1000 y.e.

42. Kakoe coueTanne TepMHUHOB XpoMaTorpaduuecKkoro mpoiiecca cieayer
WCIIOJIB30BaTh JJIS1 ONUCAHUS HUKE MMPUBEICHHON XpOMAaTOTPAMMBI?

1. Bricokas 3 pekTuBHOCTD, HU3KAS
CEJIEKTUBHOCTh

2. Bricokasi ceneKTUBHOCTh, HU3Kast
3 PeKTUBHOCTH

3. Bricokas 3¢ppexkTuBHOCTD, BEICOKAs
CEJIEKTUBHOCTh

4, Huskas 3¢ pexTuBHOCT, HU3KAs
CEJIEKTUBHOCTh

43. CripaBeisiMBO 1M cieAyoniee yreepxacHue: « Kanuuisipaslii BapuaHT
ra30-KUJKOCTHOM XpomaTorpaduu 6osee 23QpGeKTHBEH YeM BapUaHT C
UCTIOJIb30BaHUEM HACATOUYHBIX KOJIOHOK»?

1. Jla, yTBepxacHNE a0COTFOTHO CIPABEIJIUBO

2. YTBepxKACHUE CIPABEIINBO JIMIIb JJIS OTACITBHBIX KJIACCOB
COEIMHECHUH

3. Her, yTBepxkaeHrue HEBEPHO
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44. C kaKol 1eNbI0 HCIIOIB3yeTCs TPATUCHTHOE JITIOUPOBAHKE B
BBICOKOA(P(EKTUBHOM KUJKOCTHOM XpomaTorpaduu?

1. Jl1is IpeToTBpaIlieHUs 3arPsS3HEHHUS KOJIOHKH
2 J{1s1 mOBBINIIEHUS YyBCTBUTEILHOCTH TPUOOpa
3. JI7st coKpaleHust BpeMEHHU aHaIn3a

4 Jns ynydiieHus: pa3peliaronieil CnocoOHOCTH

45. Kakoit nuamna3os k03 UIMEHTOB pacipeeieHus TO3BOJISIET 000UTHUCH
0e3 ITpaJueHTHOTO JIFOUPOBAHUS B BBICOKOA(D(PEKTUBHON HKUIAKOCTHOU

xpomartorpapun?
1. 0-1
2. 1-10
3. 1-1000
4, 1 -1000000

46. B ycioBusx OyMaxkHOM XxpomaTorpaduu u3 nmepeurcieHHbIX
aMHUHOKHCIIOT HauMeHbIuM Rf Oymer oOmagaTs:

1. I'mamun
2. AnaHuH
3. deHunanaHuy

47. Kak onpeniensieTcsi CeeKTUBHOCTh HEMOABMYKHOU (Da3bl MO0 OTHOLIEHUIO K
JHOO0BIM IBYM COEAMHEHUSIM?

1. OTHOILIEHHEM UX UCIIPABJICHHBIX BPEMEH YIAEPKUBAHUS
2. CooTHOIIEHNEM TIIOIAJEN UX ITHKOB
3. YacTHBIM OT IE€JIEHUS pACCTOSIHUSA MEKYy TMKAMU HA CYMMY

IIUPUHBI KAKAO0I'0 IMKa Ha ITOJJOBHUHE €0 BBICOTBI

48. Kakas u3 npuBeIeHHBIX U30TEpM HanboJiee XapakTepHa JJs

Ple)
MOHOOOMEHHOM XpoMaTtorpaduu?

1. N3otepma 1
68



2. N3otepma 2
3. N3otepma 3
4, N3otepma 4

49. Vcxoas U3 CTPYKTYPHBIX OCOOCHHOCTEU CTPOEHUS, OLIEHUTE MOJISIPHOCTh

H H OH r!{
H0H2C—<::—é_ l—él —C—CH,0H
OH OH H &)H

«COp6I/ITOJIa» IIPpHU UCIIOJIB30BAHHUHN €TO B KAUCCTBC HCHO,HBH)I(HOﬁ (1)331)12

1. Henonspuas daza

2. Manomnosnspras daza

3. da3a cpeaHen NOJSIPHOCTH
4, [Tonsipuas daza

50. Kakoy n3 1eTeKTOpOB UCIIONIB3YEMBIX B I'a30-KUIKOCTHOU
xpomartorpaduu sSBISETCS HE JECTPYKTUBHBIM?

1. IImameHHO-MOHU3ALIMOHHBIN
2. [TnamenHO-(poTOMETpUUECKUI
3. KarapomeTtp

4, I'enreBBINT HOHU3ALTMOHHBIN

51. Kakoit u3 ¢aktopoB ypaBHenus: Ban-Jleemtepa ajist BOTT Heznaunm B
Ipolieccax ra30-KUAKOCTHON KauUIsIpHON XpomaTorpadpuun?

daxTop BuXxpeBoi auddy3uu
daxTop MoeKyIIpHON AU dy3un
ConpoTHBIIEHHE Maccomepeaaye
3HauuMBbl Bce (PAKTOPBI

W e

52. Kakas u3 Tpex XpoMaTorpaMm NOJIy4eHa B TPAAUEHTHOM pexXUME?

7

f .




1. Xpomarorpamma 2
2. Xpomarorpamma 1
3. Xpomarorpamma 3

53. B xakoit u3 pa3sHOBUIHOCTEN XpoMaTorpaduu UCIOIb3YETCsI TEPMUH
«IIpaBuiio Tpex Touek»?

1. Xpomarorpadusi Ha ONTHUECKU aKTUBHBIX (ha3ax
2. HNonoobmenHas xpomaTtorpadus

3. ['enb-punpTpanys

4, [IpOTUBOTOYHBIN HOHHBI OOMEH

54. C xakoil 1esIbI0 UCTIOBb3YETCsl TPOrpaMMHUPOBAHUE TEMIIEPATYPHI B ra30-
KUJKOCTHOU XpomaTtorpaduu?

1. JI1st npeoTBpallleHUs 3arpsA3HEHUS] HHKEKTOPA HENETyYNMH
BEILECTBAMHU

2. J1J1s TOBBILLIEHUS] YyBCTBUTEIBHOCTH PUOOpa

3. JI1st COKpalleHus BpEMEHHU aHaIu3a

4. JInst ynydiieHus: pa3pearoneil cnocooHocTr

55. Kakol 3 nepedncieHHbIX JETEKTOPOB CIEAYET UCII0JIb30BATh B KAUECTBE
JOTIOJTHUTENBHOTO MPU Pa3J€IC€HUN ONITUYECKUX aHTUIIOI0B Ha XUPATbHBIX
HENOJBIKHBIX (a3ax?

DaroopuMeTp
YIIbTpa3ByKOBOU NETEKTOP
Kynonomerpuyeckuil 1ETEKTOP

W e

[Tonspumerp

56. IIpu MacmTabupoOBaHUM aHATUTHICCKOTO Pa3CICHUS 10
MpenapaTUuBHOrO (HampuMep, NpH yYBEJIMUYECHUH Harpy3ku B 10 pa3) B nepByro
ouepenb CIEAYyeT:

B 10 pa3 yBenuuuTh JIUHY KOJIOHKHU
B 10 pa3 ymMeHbIINTL CKOPOCTH MOIAYU DJIFOCHTA
B 10 pa3 yBenuuuTh miomaab NONEPEYHOr0 CEUEHUS KOJIOHKH

B wnNhE

B 10 pa3 yBenuuuTh 1uamMeTp KOJIOHKH
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57. Cornacusbl i1 Bl ¢ yrBepkaeHnem: «I'oMmoMopdHbIN 00pa3 rpyIiibl
n3omop(den dakTop-rpyIrne no sapy romoMopduzmar?

1. Jla. Cormacen
2. Her. KaTeropuuecku He coriiacex
3. He 3nato

58. Kakoii u3 mapaMmeTpoB XxpomMaTorpapuyeckoro mpoiecca OnuchbIBaeTCs

Kacamesblitie
@ MOYRAX nepezula

Tovaa % T
cmaphe

HUKE TIPUBEACHHON XpoMaTorpaMMou u hopmyoit?
O¢ddexTuBHOCTH XpOMaTOrpaPUUEcKOil CUCTEMbI
CenekTUBHOCTh HETIOJBUYKHOM (pa3bl

Kpurepuii pa3neneHus AByX MUKOB

BN

CreneHp pasaciicHus IBYX IIMKOB

59. Kakoy 13 HMKE NEPEYUCIEHHBIX ra3oB Hocutenen B I KX mpunsaro
CcUUTaTh «IU(P(HY3MOHHO-HETIOTHBIMY?

Apron
[Ipoman-Oytan
A30T

W e

I'enuit

60. HanmenbIel BHITECHSIONIEH CIIOCOOHOCTHIO C TOBEPXHOCTH
aKTHBHUPOBAHHBIX yTjiei 00J1aiaer:

1. Cepoyriepon

2. benzon

3. Meranon

4 JusTrnoBbii 3¢gup
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61. Kakas u3 ByX MpUBEIEHHBIX XpOMAaTOTPaMM OJHOTO U TOTO ke o0pa3ia

e
] i% () s a

L L PR L n T s — I
J 5 o K 20 2 30 45 80 55 90 g5
—_— AU

Go G Cp c;s Cy

o 4 a8 2 5 2"0 24 ?‘B .3]2 J&
MOJIyY€HA B U30TEPMUUYECKOM PEKUME?
1. Bepxwusist xpomarorpamma

2. Hwuxusia xpomarorpamMmma

62. B ycioBusx OymMaxkHOU XpoMaTorpaduu U3 NepeynciIeHHbIX
aMUHOKHCIIOT HanOosbiuM Rf Oynet oOmanaTs:

1. JIRI0%08050¢1
2. AJlaHuH
3. dennnanranug

63. Kakast u3 kpuBbix 00MeHHOU eMKOCTH (OE) HOHMTOB XapakTepHa it
noHuToB |l TuNa (IposBIsAIOMMX CBOMCTBA CIA0BIX KUCIOT UK CIa0BIX

b

pH(pon)
OCHOBAHUIA)?

lif3

pH{pOH) .
1. Kpugas 1
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2. Kpusas 2
3. Kpugas 3
4, Kpusas 4

64. OuIbTp cUrapeTsl padoTAET B pEKUME:

1. [TposiBuTensHON Xpomatorpaduu
2. ®dpoHTaABHOM XpoMaTorpaduu
3. BriTecHuTebHOM XpoMaTorpaduu

65. Kakoii u3 mapaMeTpoB XpoMaTorpapuIecKoro mporecca OMUChIBACTCS

Tovxa = \
comapme <

Nacameasmsre
¢ mMOYRQX pepsutia

HUKE TPUBEJICHHON XpOMaTOrpaMMoi U (popMyioii?

1. O¢ddexTuBHOCTH XpOMaTOrpaPUuecKoil CUCTEMbI

2. CeneKTUBHOCTb HENMOIBUKHOM (pa3bl

3. Kputepunii pazgenenus

4, Crenensp pazzeneHus

66. JI1st KaKoW 1eIu NPUMEHSIIOT ABYXMEPHYI0 OYMaKHYIO

xpomarorpaduro u TCX?

1. Jl1st pa3nenenus IByX BEIIECTB, IEPBOE U3 KOTOPHIX DIIIOUPYETCS
TOJIBKO OJTHUM PACTBOPHUTEJIEM, & BTOPOE — APYTHUM.

2. Jlnist pa3zienieHus IByX BeIIeCTB ¢ OuHakoBbIMU Rf B 000mx
PaCTBOPHUTEIISAX

3. Jis pa3ziesieHus BEIIeCTB, UMEIONMX OJin3Kkue 3HaueHus Rf B omHOM
pPacTBOPHTEIIC U PA3IMYHBIC — B IPYTOM.

4. J1JIs TOBBIMIEHUST TYBCTBUTEIIBHOCTH XPOMATOTpaprUIecKOro MeTo 1a

67. [Tpw “CIOJIE30BaHNUM KaKOT'O U3 Ta30B pa3MBIBaHHUE TI0JIOC 33 CUET

MOJIEKYJISIpHOM Tuddy3un OyaeT MUHUMaIbHO?
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1. Bonopon

2. ["enuii

3. A30T

4, Aproun

68. CrpaBeIMBO JIK CIEAYIOIIee yTBEPKIeHUE: «J1JIs yCrenHoro

pa3zeseHus] ONITHYECKUX aHTUIIO0B Ha XUPATBHBIX HETIOABIKHBIX (Da3ax 3TH
da3bl 00s3aTENBHO JOJKHBI UMETh 100% ONTUYECKYIO YUCTOTY»?

1. Ja, yrBepxaeHre abCONMIOTHO CIPABEIJIUBO

2. HoctaTouno 50% onTH4ecKoi YMUCTOTH HEMOABUKHOMN (ha3bl

3. 100% yuncToTa xenaTelibHa, HO HE 00s3aTelIbHa

69. Kaxoit u3 yrieBoaopo10B HOpMAJIBHOTO CTPOCHUSI IMEET HHJICKC
yaepxuBanust Kosaua pasubiii 10007

1. Meran

2 Cwmech nponana u OytaHa

3. Jlexan

4 Terpako3an

70. Hanmenblel BHITECHSIONIEH CIIOCOOHOCTHIO C TOBEPXHOCTH
aKTUBHUPOBAHHBIX yTjiel 00J1aaeT:

1. Cepoyriepon

2. Bona

3. Mertanon

4, JusTUIOBbIN 3pup

71. Kakue u3 copOEHTOB 1JI1 MOJIEKYJIIPHOM a1cOpOLIMOHHOMN
XpomaTorpaduu SBISIOTCSA CTPOTO U30MOPUCTHIMU?

1. AKTUBUPOBAHHBIE YTIIU

2 Oxcur aIrTOMUHASA

3. ['padutnzupoBanHas caxa
4 [TepMyTHTBI

72. B HopMalibHO-(a3HBIX Pa3HOBUAHOCTAX XpoMaTorpapuu:

1. [ToxBmxHas da3a monsipHEe HETOBUKHOMN
2. HenoasuxHas daza monsipHee MOIBUKHOMN
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3. [TonsipHOCTH ha3 CTPOro OTMHAKOBA
4, [TonsipHOCTH (ha3 HE UMEET 3HAYCHUS

73. Kakoy U3 1eTEKTOPOB UCITOIB3YEMBIX B I'a30-KUJIKOCTHOU
xpoMartorpaduu SBISICTCS He- CEIEKTUBHBIM (YHUBEPCATHHBIM)?

[ImamMeHHO-HOHU3AIMOHHBIN
[TnaMeHHO-POTOMETPUUECKU
TepMOMOHHBIN
DJIEKTPOHO3aXBaTHBIN

~whe

74. Kak onpeensieTcss KpUTEPUM pa3feieHus IByX JIIOObIX COSIUHEHUN B
xpoMarorpaduueckux mpoieccax?

1. OTtHommeHueM ux HCIIPAaBJICHHBIX BPCMCH YACPKHNBAHUA
2. CooTHoOIIeHUEM HJIOIHa,Z[eﬁ HUX ITHMKOB
3. YacTHBIM OT ACICHUA PACCTOAHUA MCXKIY IITNKAMHU Ha CYMMY

IMUPUHBI KAKAOI'O ITMKAa Ha ITOJJOBHUHC €I'0 BBICOTHBI

75. Kakoe coueTaHre TEpMUHOB XpOMaTOrpaduyeckoro mporecca cieayer
WCITOJIB30BATh JJI ONUCAHUS HUKE PUBEACHHOW XpOMAaTOrPaMMBbI?

COENOE RGN
Q
-1
=}

T r —
220 450 570 650 700 750
Belling Point (°C}

Bricokas 3 peKkTUBHOCTD, HU3Kas CEJIEKTUBHOCTh
Bricokas cenekTuBHOCTD, HU3KasA 3(HPEKTUBHOCTD
Bricokas 3 peKkTUBHOCTD, BHICOKAsI CEJICKTUBHOCTh
Huskas 3 pexTuBHOCTD, HU3Kas CENEKTUBHOCTh

oW e
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76. Kako# 13 mepednciIeHHbIX JETEKTOPOB MOAXOIUT JIsl aHATIU3a
MoJIMCaXxapuioB METOIOM KUJKOCTHOM XpomaTorpaduu?

1. droopumMeTp

2. KarapomeTtp

3. Pedpakromerp

4 UV-Vis ciekrpodoTtomeTp

77. s kakoro xpomaTorpaduyeckoro mpolecca XxapakTepHa claeayromast
3aBHCHUMOCTh BBICOTHI SKBUBAJICHTHOM TeopeTuueckoit Tapenke (BOTT) ot

BITT, mMm

. . —
0 10

Cropocmy nodeuaicnod Passs, ca-c-1

CKOPOCTHU MOTOKA MOJBUKHOM (azbl?

1. ["a3o-)kuaKocTHas XpoMarorpadus
2. BricokoaddexTuBHas KUIKOCTHAS XpoMaTorpadust
3. ["a3oBast agcopOroHHast XxpoMmarorpadus

78. OT kakuXx (HhakTOPOB 3aBHCHUT CKOPOCTh nepemenieHus u Rf msaren
BEII[ECTB B TOHKOCJIOMHON U OyMaKHOUM XpomaTorpadusix?

1. OT KOHIIEHTpPAILIMH OIPEAEIIIEMOr0 BEIIeCTBa U TEMIIEPATYPhl

2. Ot npupoabl copoenTa (Oymaru) u croco0a MposiBICHUS
XpPOMaTOTpaMMBbl

3. OT npUMEHSIEMOTO PaCTBOPUTEIS M IABJICHUS €T0 IMapoB

4, OT CTPYKTYpBHI aHATM3UPYEMOTO COSTUHEHUS U XapaKTepa
pacTBOpHUTEIA

79. B kakoit u3 pa3HOBUIHOCTEHW XpOMAaTOrpauu HCIOIB3YIOTCSI TEPMUHbI
«HE3aBUCHUMOE TTOBEJCHUEY U «KOOTICPATUBHBIN d(DPEKT»?

1. Xpomatorpadus Ha ONITUYECKH aKTUBHBIX (pazax
2. NonoobmenHas xpomatorpadus

3. ['enb-unbrpanus

4. [TpoTUBOTOYHBIN MOHHBIA OOMEH

80. B smootponnsbix psinax Hrans (Pena, Ctpaitna, Tpanne) HauMeHbIIeH
BBITECHSIOIIEH CITOCOOHOCTBIO OYIyT 001a/1aTh:
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[Tepdropankansl
X0pUpPOBAHHBIE YTIIEBOIOPOIbI
Bricmme ciuptsl

e

Huzmme kapOOHOBBIE KHCIOTHI

81. Kakoli u3 nepeyrcieHHbIX I€TEKTOPOB BRICOKOCEIEKTUBEH M0
OTHOILIEHUIO K (pocop-, cepy- U rajJoreHcoAepKaluM OpraHM4eCKUM

COeqUHEHUAM?
1. [TnamenHo-poromeTprudecKuit
2. VY apTpazBykoBo
3. I'enneBBIiT HOHU3AIMOHHBIN
4. KarapomeTtp

82. OCHOBHBIM HCIOCTATKOM KPHOI'CHHBIX MCTOJOB KOHLICHTPHUPOBAHUA
00BEKTOB Opr}KaI-OHleﬁ CpCabl AT UX XpOMaTOFpa(l)I/ILICCKOFO OIIPCACIICHUA
ABJIACTCA:

1. HeobxoaumMocTh UCTIONb30BaHUS HU3KUX TEMIIEPATYP
2. KonneHcanus mapoB BOJIbl
3. BrIcokast Tpy10EMKOCTb KPUOT€HHBIX METOJIOB

83. Kakoii 13 opraHoB 4yBCTB 4YeJIOBEKAa BOCIIPOM3BOJIUT UCIIOJIb3yEMbIN B
xpoMarorpaduu metoy “ananuza paBHoBecHoro mapa” (APIT)?

Ocsi3anue

O6onsnue

3peHue

UyBCTBO TTy0OOKOT0 BHYTPEHHETO YAOBICTBOPCHUS

e

84. icxomst U3 CTPYKTYPHBIX OCOOCHHOCTEH CTPOCHHS OMPEICIIUTE
MOJIIPHOCTh HENMOABMKHOM (ha3bl «OS-124y (nmonudeHunoBsii 3¢up):

SR e Eaie

~ . )
=N

1. Henonspras
2. ®da3za cpeliHel NOJIPHOCTH
3. [Tonsipuas daza
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85. OueHure crpaBeJIMBOCTh CIEAYIOLIETO yTBep K aeHus: “TIoBepXHOCTHO-
MOPHUCTBIE COPOEHTHI MPEANMOUYTUTEIbHEE 00 BEMHO-TIOPUCTHIX, TIOCKOJIBKY
MO3BOJISIOT BECTH XpOMaTorpadupoBaHre B YCIOBUSIX OJIM3KUX K PABHOBECHBIM .

1. YTBEpKICHUE HEBEPHO
2. YTBepxkIeHHEe a0COIIOTHO CIIPaBeIIMBO
3. XapakTep MOPUCTOCTU HE UMEET 3HAUCHUS

86. B xakom u3 xpomaTtorpaduyeckux peKuMoB paboTaeT mpoTuBoras?

[IposiBUTENBHBIN
OpOHTAIBHBIN
BeITecHUTENBHBIN

e

KoMOuHupoBaHHBIM

87. Kakas u3 Tpex HenoABWXXHbBIX (a3 1 appuHHON XpomaTorpapuu Oyaer
paboTtaTh Hanbosee 3PpheKTUBHO?

CHZOH

Araposa

n-AMuHodeHunn-p -D-TmoranaktonmpaHosng
Arapo3sa

CH20H
éNHCHZCHzNHCCHZ NH@
CopbeHT b

OmneHgnamuH + kapbokcnmeTun
OH

n-AMuHoeHun-p -D-TnoranaktonMpaHosung

Araposa CopbeHT B
CHZOH
gNHCHzCHZCHZNHCHZCHZCHZNHCCHZCHZC NH@ OH
o]
Buc-(3-ammHonponun)amuH 1,4-0ukapboHoBas KucroTa

OH
n-AmuHodeHun-g -D-moranaktonupaHosng
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Copbent A
CopOenrt b
Copbent B

88. Kax Ha3pIBaroTCs HEMOABUKHBIE (pa3bl HA OCHOBE CHIIMKATreJs C

2
)<
4——Si-0‘ClH"’
1/
40

Yacmuua é;_\si—o—cu}"n

cuaunazens
A0
5;u—\ss—o—c,un
Y 0/
4 N

a

MOAU(PUIMPOBAHHON aJTKUIBHBIMU PaIUKAIaMU TOBEPXHOCTHIO?

1.

2.
3.
4

«IIleTkn»
«3yO0OUUCTKI»
«KoBpOBbIE TOKPBITHS»
«ATIEIbCUH B KOXYpPE»

89. Kakoii u3 IICPCUYHUCIICHHBIX ACTCKTOPOB BEICOKOCCIICKTUBCH I10

OTHOIIIEHHIO K Pocdop-, a30T- U raJOreHCOAECPKAITUM OPraHUUYECKUM

cCOoeIMHEHUAM?
1. JleTeKkTop 1Mo TenIonpOBOIHOCTH
2. [ lTaMeHHO-HOHU3AMOHHBIN JETEKTOP
3. TepMOMOHHBII AETEKTOP
4, JleTexTop ceueHus HOHU3AINH

90. Kakast u3 HeOoABMKHBIX (a3 MOXKET ObITh UCTOJIB30BaHA VISl Pa3ie/ICHUSI

cmecu D- 1 L-neHTaMeTuiaritoKonupano3u10B?

W e

91. Kakoe coueTanne TEpMUHOB XpOMaTOrpapuiIeCcKoro mpoiiecca clieayer

[TonmnokcumeTueH

OnuromMepHsIN MOMATUIICHTEPETAIAT
TpuaneTunuenoinosa
TerpanaHoONEeHTadPUTPUT

HCIIOJIB30BaTh JJIA OIIMCAHUA HUKC HpHBeﬂeHHOﬁ XpOMaTOI‘paMMBI?
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Vn.ml I

Bricokas 3 peKTHBHOCTD, HU3KAs CEJICKTUBHOCTh
Bricokas cenekTuBHOCTD, HU3Kas () (PEKTUBHOCTH
Bricokas 3 peKkTUBHOCTD, BEICOKAsI CEJICKTUBHOCTD

> wh e

Huskas 3 pexTHBHOCTD, HU3KAs CENEKTUBHOCTh

92. Ilpu UCTIOIB30BaHUM KAKOTO U3 Fa30B Pa3MbIBAHUE IOJIOC 33 CUET
MOJIEKYJIIpHO# tuddy3un OyaeT MakKCUMaIbHO?

Bonopon
I'enni
A3zot

e

Apron
93. Kakoii U3 mpuBEJACHHBIX JETEKTOPOB SBJISIETCS CEICKTUBHBIM?
JleTekTop 1o TEnmIonpOBOIHOCTH

JleTexTop BOJIOPOAHOTO IIAMEHH
JleTexTop 1o TemioTe aacoporun

e

TepMOHOHHBIN JETEKTOP

94. Yem oTinuaeTcs pacnpeenTeNbHas ra30oBasi XxpoMarorpadus ot
a7ICOpOIIMOHHOM Tra30BOM XpomaTorpaduu?

1. Paznuunii Het

2. B pacnpenenurenbHol ra3oBoit xpomaTorpaduu BeiiecTra
MOTJIONIAIOTCS TUICHKAMU PAa3IUYHBIX KUJKOCTEH, a B Ta30BOM — TBEPABIMU
MOPUCTHIMU a7COPOCHTAMU

3. PacnpenenurensHas razoBas xpoMarorpadusi mo3BoJIIET TOYHEE
pa3zieuTh U MPOaHATM3UPOBATh JIFOOYI0 CMECh BEIIIECTB

4, B pacnpenenurtenpHOM ra30Boi XpomaTorpaduu UCIOIb3YIOTCS
OoJiee HU3KKE pabodyre TEMITEpaTyphl BO U30EKaHNUE TEPMOACCTPYKIIUU
HEMOABWXHOU (ha3bl



95. Kakoil u3 HMKe IPUBEIEHHBIX CIMPTOB OyneT 001anaTh HaubobIIeH
BBITECHSIOIIEN CIIOCOOHOCTBIO C TOBEPXHOCTH MOJISIPHBIX COPOEHTOB (OKCHL
AJIFOMMHUSL, CUJIMKAresb)?

Meranon
OrtaHon
H-IIponanon
N3onpomnanon

> wh e

: TpeT-byTraHon
96. Kakyro 13 XapakTepUCTUK XpoMaTorpapuyecKkoro mpolecca onpeestor

»

7@ ]
N
tﬂ
1
: _ (4.2 41
1o Xxpomarorpamme 1o gopmyne: X = (tr"—tr") / (Wo.— Wy)
1. CeNeKkTUBHOCTh
2. Pazpemienue
3. O dexTBHOCTD
; Jlipedensr A

< 10° N ur::'emavenu;;r,A

2 08 & A=10°

S10°T \a B=2-01

& C=10°

s10* D=10

s

g fo-;

o

=

20 30 40 50

Ob6vem 3MmOUPOBAHUS, M
97. Kakoit u3 xpoMarorpauyeckux mporeccoB OMUCHIBAIOT KaTMOPOBOYHBIE
kpuBbie A —D?

1. Addunnas xpomarorpadus

2 HNonoobmenHas xpomarorpadus

3. Xpomatorpadus Ha XUpaJbHBIX (hazax
4 ["enb-nipoHKKaroias xpoMarorpadus

98. Ucxonas u3 CTPYKTYPHBIX OCOOEHHOCTEH CTPOCHUS, OIIEHUTE MOJISIPHOCTh

(f:H3 | (’.“.H3
—0—S8i—0—Si—

I I
CH; CH,d, 81



da3er SE-30:

Henomnsapnas
CpennenomnsipHas
[lonspHas
UpesBblyaliHO NOJISIPHAS

e

99. B aTOMHO-3MHUCCHOHHOM CIIEKTPOHOTOMETPUUECKOM JIETEKTOPE AJIs
nepeBojia npoObl B HOHU3UPOBAHHOE (BO30YKJIEHHOE) COCTOSIHUE MCIIONIb3YETCS:

1. DIIEKTPOHHBINA yaap

2. Honuzupyroriee u3ydcHue
3. Huter HakammBanms

4. [Tna3menHsid paken

100. HanGomnpb1iei BHITECHAIOMIEH CIIOCOOHOCTBIO C MOBEPXHOCTH
aKTUBUPOBAHHBIX yIiiel 00aaaer:

Cepoyriepon
Bona

Meranon
JusTUInoBbIN 3Qup

W

101. Kakoit u3 1eTEeKTOPOB MOXKET OBITh MCIIOJIb30BaH IS
XpomaTorpaduaeckoro pasiesIeHHus U aHaJInu3a CMECH HHEepTHBIX ra3oB (He, Ne,
Ar, Kr, Xe)?

[ImamMeHHO-HOHU3AIMOHHBIN
KarapomeTtp
CnektpodhoToMeTpUYECKUit

e

TepmMOnOHHBIN

102. Kakast u3 KpuBbIX OOMEHHOW €MKOCTH HOHUTOB XapaKTepHa s
MOHUTOB | THTA (TIPOSBIISIONIMX CBONCTBA CUIIBHBIX KUCIOT U OCHOBaHUM)?
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0E

pH{paH) .
Kpusas 1
Kpusas 2
Kpusas 3
Kpusas 4

e

103. OcHOBHBIM TpeOOBaHKHEM, IPEABIBISIEMBIM K TIOJIBUKHON U
HETIOJBIKHOM (pazaM B )KUIKOCTHOM XpomaTorpaduu, siBIseTCs:

Paznuuue B nonsgpHoctu a3
Pa3znuuue B TeMrnepaTypax kumeHus (a3
bunapHas HeCMEMMBAEMOCTb

W e

OO6pa3oBaHue a3e0TPOIHON cMecH

104. Kak Ha3pIBaeTCs aHAIMTUYECKHUI MPUEM METOAO0JIOTUYECKH 0OpaTHBIN
«aHaJIM3y PaBHOBECHOTO mapa»?

«PaBHOBECHOE KOHIIEHTPUPOBAHUEY
«HepaBHOBECHOE KOHLIEHTPUPOBAHUEY
«AIIUTUBHOE KOHIICHTPUPOBAHUE)

W e

«AnnabaTuyecKoe KOHIIEHTPUPOBAHUE

105. Kakoit pexxum xpomatorpadupoBaHus Ha3bIBAIOT «H30KPATUIECKUM?

1. [Tomaya smr0eHTa NPOU3BOAUTCS MPU MOCTOSTHHOW TEMITEPATYpe
2. CocraB 25IF0€HTa HE MEHSETCS B XOJI€ DKCIIEPUMEHTA
3. CocraB 3/110€HTa MEHSAETCA TaKUM 00pa3oM, YTO BBITECHSIOLIAS

CIIOCOOHOCTh BO3pacTaeT
4, [Tomaya sar0€HTa TPOUCXOAUT C MOCTOSHHOU CKOPOCTHIO

106. Hackousbko cripaBeimuBo cienytoniee yreepxaenue: «llomnas
JUHAMHYECKasi eMKOCTh COPOEHTa Bceria 0oJblle JUHAMHUYECKONH €eMKOCTH JI0
IIPOCKOKa»?
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1. YTBepKIeHUE CIIPaBEIJIUBO

2. YTBepkaeHNE CTIPaBEJIMBO JIUIIh I HOHOOOMEHHOU
XpomMaTorpaduu
3. YTBepKICHHUE CTIPABEJINBO JIUIIh JJISI MOJICKYJISIPHON

aIcOpOLIMOHHOM XpomaTorpaguu B €e KOJJOHOYHOM BapUaHTe
4. YTBepKICHUE HEBEPHO

107. Kak cnegyer TpakToBaTh TEPMHUH «KOJOHKA OECKOHEYHOTO TuaMeTpa»?

1. TepMuH OTHOCHUTCS K XpOMaTorpauaecKiuM KOJIOHKaM Y KOTOPBIX
JTaMeTp OOJIbIIE NJTUHBI

2. TepMUH OTHOCUTCA K KOJIOHKaM € 3P (EeKTUBHOCTHIO OJHA
TEOpEeTHYECKas TapesKa

3. TepMUH OTHOCUTCA K TEM KOJIOHKAaM, B KOTOPBIX yAA€TCs

n30exkaTh «KpaeBoro 3phexrar
4, TepMmuH npuaymMaH cCeUaNibHO JUIsl TAHHOTO TECTa

108. Kakoii u3 y4acTKoB KaJTuOpOBOYHOM KPUBOU T'eJIb-TIPOIECCA HA3bIBAETCS

I

pa® |
(] ;
5 -

CUCKITFOUCHHE)» ?
1. Vuyactok AC
2. Vuacrok CJ],
3. Vuacrok /B
4 VyacTtok Vi

109. Mcxonast u3 CTPYKTYPHBIX OCOOEHHOCTEH CTPOCHMS, OICHUTE MOISIPHOCTh
dazsl «Amoko H100» (monmubyTten):
Henonspras
ManononsipHas
Cpennelt oJIsPHOCTH

> wn e

[Tonsapuas
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110. Kak cootHocsitcst BOTT (BbICOTBI 9KBUBAJICHTHBIE TEOPETUUECKOM
Tapeske) B XxpoMaTorpaduyecKux CUCTEMaxX CO CTAI[MOHAPHON HEMOIBUKHON
¢a3o0ii 1 B MPOTUBOTOYHBIX XpOMATOTpahUIECKUX CUCTEMax?

1. B cranmonapuom (knaccuueckom Bapuante) BOTT mensble
2. B cranmonapuom (kmaccumueckom Bapuante) BOTT Gonbiire
3. BOTT He 3aBUCHUT OT criocoba XxpoMaTtorpagupoBaHus

111. B xakoM U3 XpoMaTorpapuuecKux pesKMMOB OCYIIECTBIISIETCSI OUMCTKA
(oOecuBeUnMBaHKE) CaxapHBIX CHPOIOB Ha KOJIOHHAX C aKTUBUPOBAHHBIM yIJIeM?

[IposiBUTENBHBIN
OpOHTAIBHBIN
BriTecHuTenbHbIN
KomOunupoBaHHbIN

~wh e

112. Kak Ha3pIBaeTCs aHAIUTUYECKHUI PUEM METOAOJIOTUYECKH OOPATHBIN «
PaBHOBECHOMY KOHIIEHTPUPOBAHUIO»?

1. «AHanu3 paBHOBECHOTO Iapa»

2 «AHaJIU3 HEPAaBHOBECHOTO Mapa

3. «HepaBHOBECHBIN aHAIU3 ITapa»

4 «ITapurOHaIBHBINA aHATU3Y

113. Kakoii u3 ueTsipex refueit cienyeT BoIOpaTh I aHaIu3a u

Jlipedensr o
UCKMIONERUR A

B A=10°

A B=2-101
C=10°
D=10%

%
()
]

Monenynsaprslu eec
] ——
Q 9
B o
1

.s
S
%

s

20 30 40 50
Ob6vem 3mOuposarust, M

(hpaKLMOHIPOBAHNS BHICOKOMOJIEKYISIPHBIX COeuHeHni ¢ MM 10°— 10°%?

1. I'ems A
2. I'ens B
3. I'ems C
4 I'ens D
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114. Kakoit u3 XJ0pUpOBaHHBIX METAaHOB OyjeT 00J1a/1aTh HAMOOJbIIIEH
BBITECHSIOIIEN CITOCOOHOCTBIO C TOBEPXHOCTH MOJISIPHBIX COPOESHTORB?

1. XITOPUCTBIN METUIIEH
2. Xmopohopm
3. YeTbIpeXXJI0PUCTBIA yTIepo

115. Ykaxute dhaMuiiiio, ©Ms, OTYECTBO JOIICHTA, IIPETO0/1aBaBIIETO
xpomatorpaduio B J[aabHEeBOCTOUYHOM T'OCYJapCTBEHHOM YHHUBepcuTeTe B 1994-
2003 rr.:

Ber Muxann CeMeHOBUY
Kanunos Cepreit MuxaiioBuy
Maptun Anuep [Ix.11.

Cunr Puuapn JLII.

e

116. B xakom xpomarorpaduueckomM Mporecce akTUBHbBIE IIEHTPbI

Azaposu

5 CH,O0H

i
NHCH,CHZNHCCH,NHO—S O—\OH
_ HO
: OH

HEMOABMXHOU (Da3bl MOCTPOCHBI CIETYIONTUM 00pa3oM:

1. ['enb-unbrpanus

2. ['enb-mipoHuKaroias xpoMarorpadus
3. Addunnas xpomarorpadus

4 HNonoobMeHHas xpoMaTtorpadust

117. Kakast u3 HUXe MPUBEICHHBIX KAPOOHOBBIX KUCIIOT OyAeT 001a1aTh
HauOOJIBIICH BHITECHSIONIEH CIIOCOOHOCTBIO C MIOBEPXHOCTHU MOISPHBIX COPOCHTOB
(OKCHJ aTFOMHHUS, CUITUKATellhb)?

YKcycHas KUciaoTa
IIporoHoOBas Kuciora
MacnsHas kucinora
BanepuanoBas kuciora

ok wbhdE

Kamponosas kucnora
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118. M0HO JT1 METOJIOM Ta30-KHIKOCTHOIM XpomMaTorpadpuu UCciie0BaTh
ra3oo0pas3Hble U TBepble (KPUCTAIUIMYECKUE U aMOP(PHBIC) COSAMHEHUS?

1. Henw3s uccnenoBaTs HU Ta3000pa3Hbie, HA TBEPABIC COCAMHCHUS
2. ["a3000pa3HbIe MOKHO MCCIIEIOBATh, @ TBEPBIC - HEITB3S
3. MO’KHO MCCIIeI0BaTh JIO0BIC Ta3000pa3HbIC BEIIECTBA, a TBEPbIC

— TOJIBKO JICTKO JICTY4YHC
4. Mo>xHO HCCJIICOA0BATH JIO0BIC 1"33006p3.3HLI€ " TBCPALIC BCIICCTBA

119. Kakoii u3 napameTpoB XpoMaTorpapuueckoro mporecca OnUChIBaeTCs
HIDKE TIPUBEACHHOM XpoMarorpaMmoit u ¢popmynoi: ¥ = h, — hy,,, / h,?

D DHeKTUBHOCTH XpoOMaTOrpadhuyeCcKOr CUCTEMBI
CenekTUBHOCTh HETIOJABUKHOM (pa3bl
Kpurepnii pa3nenenus AByX MMKOB

e

CreneHb pas3aciCcHus ABYX IIMKOB

120. Kakas u3 HEeMOABMKHBIX (a3 MOXKET OBITh MCIIOJIb30BaHa IS
paznenenus cmecu D- u L-ananuHoB?

1. ITonnokcumeTniieH
2. OnuroMepHbId MOMUATHIICHTEpEedTaIaT

3. llmanostriicaxaposa
4. SE-30 (MeTuiacuimKoH)

MeToauyeckue peKOMeHIAIUN, ONIpeessIoe Mpoueaypbl
OlleHUBAHUSA Pe3yJIbTATOB 0CBOEHMS JUCIHMILUIUHBI PU TeKYIIel MpoBepKe
OuneHkKa yCTHBIX OTBETOB:
Otmerka "OTauyHo"
1. J1aH nOMHBIN U MPABUIBHBIN OTBET HA OCHOBE M3YUYEHHBIX TEOPHIA.
2. Marepuai MmoHAT U U3y4eH.
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3. Marepuan u3JI0KeH B OINpPEACIICHHON JIOTMYECKOW MOCIe0BaTeIbHOCTH,
JUTEPATYPHBIM SA3BIKOM.

4. OTBET CaMOCTOSATEIbHBIN.

Ormerka "Xopomo"

1, 2, 3, 4 — ananorunudo orMeTke "OTianuHo".

5. lomymiensl  2-3  HECYUIECTBEHHbIE  OHIMOKH, HCIOpPABIEHHBIE  TIO
TpeOOBaHUIO yuuTels, HabI0Janach "MmepoxoBaToCTh" B U3NI0KEHUU MaTepHaa.

OT1meTtKka "Y10BJI€TBOPUTEIBHO"

1. Y4yeOHbIli MaTepuan, B OCHOBHOM, H3JIO)KEH TIOJHO, HO TMpPU HTOM
JOMYIIEHBI 1-2 cyliecTBEHHbIE OIIMOKY (HaIpuUMep, HEYMEHUE TPUMEHSTh 3aKOHbI
U TEOPUH K OOBSICHEHUIO HOBBIX (hAaKTOB).

2. OTBET HETOJHBINA, XOTS U COOTBETCTBYET TpeOyeMol TIIyOWHE, MOCTPOEH
HECBSI3HO.

Ormerka "HeynoBiieTBopurtebHO"

1. He3nanue wiuM HemoHMMaHHWE OOJibLIEH WM HamboJee CyIIeCTBEHHON
4acTH yueOHOro MaTepuara.

2. Jlomy1lieHbl CyIIECTBEHHbIE OIMIMOKH, KOTOPbIE HE HCIPABISIOTCS MOCHE
YTOYHSIOIIMX BOIPOCOB, MaTEPHAIT U3JI0KEH HECBSZHO.

1. Ouenka yMeHusl peliaTh 3a1a4M:

Otmerka "OTauuHo"

1. B pemienuu 1 0ObSICHEHUU HET OLIMOOK.

2. XoJ peleHus: parioHalIbHbIN.

3. Ecu HeoOxommMo, petiieHue mpor3BeIeHO HECKOJIBKIUME CIIOCO0amu.

4. JlonyiiieHbl OIMOKY 110 HEBHUMATEILHOCTH (OTOBOPKHU, OTIHCKH).

OtMmeTka "Xopomo"

1. CyliiecTBEHHBIX OIIUOOK HET.

2. lonymieHnsl 1-2 HecymiecTBEHHBIE OMIMOKM WM HEMOJTHOE OOBSICHEHHE,
WJIU UCTIOIb30BaHue 1 croco0a npu 3alaHHBIX HECKOJIBKHUX.

OtMeTKa "Y10BJIETBOPUTEIHHO"'

1. lonymeno He Oosiee OJHOW CYIIECTBEHHOW OLIMOKH, 3alUCH HETOJHBI,
HETOYHOCTH.

2. Perienuie BBINOJHEHO € OIIMOKAaMU B MaTEMAaTUYECKUX pacyeTax.

Ormerka "HeynoBjieTBopurtebHO"

1. Pemienue ocyniecTBICHO TOJIBKO C MOMOIIbIO YUUTEIS.

2. Jlony1ieHbl CyIIECTBEHHBIE OLINOKU.

3. Pemenne u 00bICHEHHE TIOCTPOCHBI HE BEPHO.

1. OueHka NMUCbMEHHBIX padoT:

Kpurepun te xe. M3 OLEHOK 3a KaXIbld BOIPOC BBIBOJUTCSA CPENHSASL
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HNTOIrOBasA OLCHKA 34 IMCbMCHHYIO pa60Ty.

[Tpumepsl TECTOB /Jisi TPOBEPKU CHOPMUPOBAHHOCTH KOMIIETEHITUHN
IIK-2
1.Kakoil U3 AETEeKTOPOB HCHOJb3YEMbIX B Ta30-KUJKOCTHOM Xpomarorpaduu
ABJISIETCS HE IECTPYKTUBHBIM?
1. ITmaMeHHO-MOHU3AITMOHHBIN
2. TlnameHHO-(OTOMETPUICCKUIA
3. Karapomertp
4. T'enueBblid HOHU3AIIUOHHBIN
2. Jlns pabotel 1uTameHHO-uoHU3anuoHHOTO 1nerekropa (ITM]I) abcomroTHO
HEOOXOMMBIM SIBJISICTCSI OJJUH U3 HUKE TIEPEUHUCIICHHBIX Ta30B:
1. I'ennii BEICOKOM YHCTOTHI
2. Apron
3. Asor
4. Bonopon
3.MBonucnepcHbIMU Ha3bIBAIOT COPOCHTHI 1J1s1 XpoMaTorpaduu c:
1. OguHAKOBBIM pa3MepOM IOP
3.011MHaKOBOW yAEIbHON MTOBEPXHOCTHIO
2. OIIMHaKOBBIM pa3MepOM 3epHa
4. OguHaKOBOU HACKITHOMN MIIOTHOCTHIO
41lpu wucCnonb30BaHUU [JIsi JIETEKTUpOBaHUs crekTpodoromerpuueckoro Y
JIETEKTOpA HEJIb3sl IPUMEHSTh B KAUECTBE JIOCHTA!
1. DraHon
2. benzon
3. UeThIpexXJIOPHUCTHIN YTIepoT
4. Bona
IMK-9
1.Paznenenne aMMHOKHUCIIOT C TTOMOIIBbIO OyMakKHOU paauaibHON XpomaTtorpaduu
OTHOCHTCS K
1. PactipenenurensHoit xpomaTtorpapuu
2. DKCKIIFO3UOHHOM XpomaTorpapuu
3. AncopOimoHHOM XpoMartorpaduu
4. onobmeHHOM xpoMaTtorpaduu
2.HanMenbImieil BBITECHSIONIEH CIIOCOOHOCTBIO C TIOBEPXHOCTH AKTHBUPOBAHHBIX
yriei obnagaer:
1. Cepoyrnepon

2. benzon
3. Meranon
4. JusTrI0BbIN 5Qup

3.B xakoM 13 xpomaTtorpaguiecKkux pexuMoB paboTaeT mMpoTUBOras3?

1. IlposiBUTENBHBII
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2. ®poHTATbHBIN
3. BreITecHUTEIBLHBIN
4. KoMOMHHUPOBAHHBIM
4.B nipernapaTUBHON XpoMaTorpauu UCIOIb3YeTCsl Harpy3Ka Ha KOJIOHKY:
1. MakcumannsHas
2. MunnMaipHas
3. Cpennsis
4. He nMeeT 3HaUCHUS
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