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|. PaGouas mporpamma nepecMoTpena Ha 3aceJaHuu Kadepbl/1eNapTaMeHTa:
IIporoxoi ot « » 20 1. Ne

3aBenyrommii kKadeapoit

(moamuce) (U.0. dammns)

I1. PaGouasi mporpamMmma nepecMoTpeHa Ha 3aceqaHuM Kadeapnbl:

IIporoxon ot « » 20 1. Neo

3aBenyrommii kKadenpoit

(moamwce) (U.0. dammns)

I11. PaGouast nporpamma nepecMoTpeHa Ha 3aceJaHnu Kadeapbl:

IIpoTokom OT « » 20 1. Ne

3aBenyrommii kKadeapoit

(moamuce) (1.0. ®amums)

V. PaGouas nporpaMmma nepecMoTpeHa Ha 3aceJaHuH Kadeapsl:

[IpoToKoI OT « » 20 r. Ne

3aBenyronmii kadeapoi

(moarmics) (H.0. amuust)



1. Ilenu m 3ama4u OCBOCHUS TUCITATIINHBL:

Llenb: ¢opmMupoBaHue y CTYICHTOB NPOPECCHOHATBHBIX HAYYHO-HCCIIEIOBATEIECKUX

HAaBBIKOB I10 HMCIIOJIb30BAHHUIKO COBPCMCHHBIX XpOMaTOFpa(bI/I‘-IeCKI/IX MCTOHOB Ui pa3aciICHUA U

UJICHTU(PHUKAIIMA OPTaHUYECKUX COSTUHEHHIA.

3amaun:

e QopMHUpPOBaHUE NPUHIUITHAIBHBIX OCHOB, TPAKTHYECKUX BO3MOKHOCTEW U OTPAaHUYECHUI

BOXHEHIINX JUTSI XUMHUKOB XpOMaTOrpaMuecKuX METOI0B UCCIICIOBAHMS;

e O3HaKOMJIEHHE C arnmnapaTypHbIM OCHAIICHUEM U YCIIOBUAMU IIPOBEACHUA DKCIICPUMEHTA,

e ®opMUpOBaHHUE 3HAHWM HMHTEPHPETAIMM M TPAaMOTHOM OLEHKU XpoMaTorpaduyeckux
JAHHBIX, B TOM YHUCJIE MyOJIUKYyeMbIX B HAYYHOH JINTEPATYPE;

e ©OopMHpOBAaHNE ONTUMAIBHOTO BBIOOpA XpOMATOrpaUUYeCKUX METOAOB JUISl PELICHUS

IIOCTABJICHHBIX 3aJa4d W 3aKJIIOYCHHs Ha OCHOBAHHH aHaJlu3a M COIIOCTaBJICHUA BCeH

COBOKYITHOCTH UMCIOIIUXCS JaHHBIX.

HpO(beCCI/IOHaJII)HBIC KOMIICTCHIMU BBIITYCKHUKOB U UHAUKATOPLI UX JOCTUKCHUA:

Tun 3amay Kon wu HaummeHoBaHue
YHUBEPCATBHOU Kon m HanMmeHoBaHHWE WHAMKATOpA
KOMIIETEHIIMHU JOCTH>KEHHSI KOMIIETEHIIUN
(pe3ynbTar OCBOCHUS)
Hayuno- I1K-1 Criocoben [IK -1.1 IInanupyer OTAEIbHBIE CTAIUU
MCCJIEI0BATENbCKUI BBIOMpATH U WCCIICJIOBAHUS TIPU HAJTUYMKA  OOIIETro
HCTIOJIb30BAaTh rana HAP
texHnueckue cpeactsa m | I[1K-1.2 'oTOBHT d1€eMEHTEI
METO/bI MCIIBITAHUM I | TOKYMEHTALIUH, IPOEKTHI IJIAHOB U
pelieHus MpOrpaMm OTJIeNbHbIX 3TanoB H1P
HCCHGHOB&T@HECK%X I1K -1.3 BeiOupaeT TeXHHUYECKHE CPEICTBA
3ajiad XMMUHCCKOH W METOIbl WUCHbITaHWi (M3 Habopa
HAlIpaBJICHHOCTH, UMEIOIINXCS) TS PEIICHNs TTOCTaBIEHHBIX
MOCTABJICHHBIX sanaq HUP
CHeraNnucToM Oosiee
BBICOKOH KBATH(DHUKAIIHH [1K-1.4 I'oTOBUT OOBEKTEI UCCIIEAOBAHUS
TexHoIornyecKuit [IK-3.1 Ilnmanupyer OTAENbHBIE CTagUU

I1K-3 Crnocoben
BI)I6I/IpaTB TCXHHUYCCKHC
CpPENCTBA U METOJIBI
I/ICHI)ITaHI/If/’I JUJTSL peHleHI/IH
TEXHOJIOTMYECKHX 3a1a4,
ITOCTaBJIEHHBIX
CIIELIMAIMCTOM O0JIee
BBICOKOH KBaM(DUKAIINU

UCCIIEIOBAaHUSl TIPU  HAJMYUM  OOIIEro
mwiana HUOKP

[TK-3.2I'0TOBHT A5I€MEHTHI JOKYMEHTAIIUH,
MIPOEKTHI TUIAHOB U TMPOTPAMM OTIEIIbHBIX
srarroB HUOKP

[TK-3.3 BriOupaer TeXHHMUYECKHE CPENICTBA
M MeToAbl WCIbITaHwii (M3 Habopa
VMMEIOIINUXCS) ATISl PEIISHHSI TOCTABICHHBIX
3anay HUOKP

T1K-3.4 'oTOBUT OOBLEKTEI UCCIIEAOBAHHUS




Tun 3amag Kong m wHamMmenoBanue

YHHUBEPCATbHON Kox m HamMeHoOBaHWE WHIMKATOpa
KOMITETEHIINH JOCTHKEHHSI KOMIIETEHITUN

(pe3yabTaT OCBOCHUS)

ITIK-4 Criocoben [1K-4.1 Beimosnsier CTaHapTHbIE
OCYIIECTBIISITh KOHTPOJIh | ONEpPAllMd HAa BBICOKOTEXHOJIOIMYECKOM
KauecTBa ChIPbs, 00OpyIOBaHUM ISl  XapaKTEPUCTHUKU
KOMIIOHEHTOB U CBIPbs, TMPOMEXYTOYHOH U KOHEYHOM

TexHonoruyeckuit BBIITyCKaeMoil POAYKIMHA XUMUYECKOTO IPOU3BOJICTBA

IIPOAYKLMH XUMUYECKOTO
Ha3HAYEHMs], IPOBOANUTH
NACIIOPTU3ALMIO
TOBapHOU ITPOLYKIINH

[1K-4.2 CocrasisieT MIPOTOKOJIBI
WCIIBITAaHUM,  IIACIOpPTa  XUMHUYECKOU
MPOAYKIMHM, OTYETHl O BBIIOJHEHHOM

paboTe 110 3aaHHOK (hopme

KO[[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXXCHUA KOMIICTCHIINHN

HaumenoBaHue nokazareis OLICHUBaHUA
(pe3ynbprara 00y4eHUs 1O AUCIUILINHE)

[1K-1.1 [TnanupyeT OTIEeNIbHBIC
CTaJIUM UCCIICIOBAHMUS TIPU HATHYHH
ob61ero miana HUP

3HaeT OCHOBHEIC MCTO/bI IIJIAHUPOBAHUSA UCCIICAOBAHUA

YMeer ocylecTBIATh JIAaHUPOBAHUE OTJEIbHBIX CTAANI
MCCIIe0BaHMS TIPH HAIMYUK obmero riana HUP

BJIB.IIGCT METOAaMU CUCTEMATU3allu OTACIIBbHBIX crazmﬁ
UCCIICIOBaHMsI B pamMKax obOmiero riana HUP

I1K-1.2 T'0TOBUT 371€MEHTBI
JIOKYMEHTALH, TPOEKTHI IUIAHOB U
NpOrpaMm OTHIENbHBIX 3TanoB H1P

3HaeT 3JIEMEHTHI JIOKYMEHTAIINH, IIPOEKTOB IJIAHOB 1
nporpaMmm OTAeNbHbIX 3TanoB HUP

YMeeT roTOBUTh JOKYMEHTALUIO, IIPOEKTHI U IIPOrPAMMBI
oTnenbHbIX 3Tanos HUP

Biianeer HaBbIKaMU MOJATOTOBKH JOKYMEHTALMHU U
MporpaMm OTAeNIbHBIX 3TarnoB HUP

[1K-1.3 BeiOupaet TexHmdeckne
Cpe/ICTBa M METO/Ibl UCIIBITAHUH (U3
HaboOpa UMEIOLIUXCS ) AJIS peILICHHSI
nocTaBieHHBIX 3a1a4 HIP

3HaeT TEXHUYCCKHUE CpeacTBa U MCTOABI HUCIBITAaHUN

YMeeT BoIOUpaTh TEXHUUECKHUE CPEJICTBA U METO/IbI
WCTIBITAHUH JUIS1 pEeIICHUs TOCTaBlIeHHbIX 3a1a4y H1P

Bnaneer HaBbIkamMu pabOTHI C TEXHUUYECKUMU CPEICTBAMH
Y METOJIaMH MCIIBITaHU JI71s1 perenus 3agady HUP

[1K-1.4 T'otoBUT OOBEKTHI
HCCIIETOBAHUSI

3HaeT IpaBUjia pa6OTBI C XUMHMYCCKHMU BC€HICCTBAMU C
CO6J'IIOI[€HI/I6M HOPM TCXHHUKHU 0e30ITacHOCTH

VYMeeT roTOBUTh 00BEKTHI HUCCICI0BaHUA

Braneer HaBbIKamMu TPOOOTIOTOTOBKHA 00BEKTOB
UCCIICIOBAHMSI C COOJTIOJICHMEM HOPM TEXHUKHU
0€30IacHOCTH

[1K-3.1 [Tnanupyet OTACIBEHBIE
CTaJIM1 MCCIIIOBAHUS IPU HATMYUHU

3HaeT OCHOBHEIE METO/bI IIIIAHUPOBAHUS UCCIICAOBAHUA




KO,Z[ 1 HAUMCHOBAHUC MHUKATOpPA
JOCTHOKCHUSA KOMIICTCHIIHN

HanmMeHnoBanue noka3aressi OLleHUBAHUS
(pe3ynbrara 00ydeHus IO JUCITUTLINHE)

oowero rmana HUOKP

YMeeT oCyIecTBIATh INIAHUPOBAHUE OT/ICIBHBIX CTATUN
uccie0Banus npu Hammuuu obmiero miana HOKP

Brnaneer MeTomaMu cHCTEMATHU3AIUNA OTAEIBHBIX CTagUI
ucciea0Banus B pamkax oormiero miana HUOKP

IT1K-3.2 '0TOBHT 2J1€MEHTHI
JOKYMEHTAINH, IIPOCKTHI TUIAHOB U
IIPOTrpaMM OTACIbHBIX ITAIIOB
HHNOKP

3HaeT AJIeMEHThI JOKYMEHTAllUH, IPOEKTOB IJIAHOB U
nporpamm otaesbHbIX 3TanoB HUOKP

YMeeT roToBUTh IOKYMEHTALIHIO, TPOEKTHl U IPOrPaMMBbI
otaenbubIx dTarroB HUOKP

Bnaneer HaBbIKaMH MOJATOTOBKHU JJOKYMEHTALMH U
nporpamm otaesbHbIX 3TanoB HUOKP

[1K-3.3 BriOupaer TexHHUUECKHe
Cpe/CTBa M METOIBI UCIIBITAHUH (13
Habopa UMEIOLTUXCS) JIISl PEIICHUS
noctapieHHbIX 3a1a4 HUOKP

3HaeT TEXHUYCCKHUE CpeacTBa U MCTOABI HUCITBITAaHUH

YMeer BoIOUpaTh TEXHUUECKHUE CPEJICTBA U METObI
WCTIBITAHUH 111 pelieHus mocrabieHHbIX 3a1a4 HMOKP

Bnaneer HaBbIKamMu pabOTHI C TEXHUYECKUMU CPEICTBAMHU
Y METOJIaMH MCIIbITaHuM 11715 pemenus 3ajgad HUOKP

[1K-3.4 T'otoBUT OOBEKTHI
HACCIIENOBAHUSA

3HaeT mpaBuiia pabOTH ¢ XUMUYECKHUMHU BEIIECTBAMHU C
COOIIO/IEHHEM HOPM TEXHHUKH O€301IaCHOCTH

YMeeT roToBUTh OOBEKTHI HUCCICIO0BaHUA

Braneer HaBbIKaMu IIPOOOIOATOTOBKH 00BEKTOB
UCCIICIOBAHMS C COOIIOICHIEM HOPM TEXHUKHU
0€301acHOCTH

[1K-4.1 BeimonHsieT cTaHAapTHEIE
orieparyy Ha
BBICOKOTEXHOJIOTMYECKOM
000py/IOBaHUY TS
XapaKTEPUCTUKU CBIPbS,
IIPOMEXYTOUYHONW U KOHEUHOU
MPOAYKIIMH XUMHUYECKOTO
MPOU3BOJICTBA

3HaeT ycTpolcTBO 00OPYI0BaHUS U METObI aHAJIN3a
CBIPbsl, IPOMEKYTOYHON U KOHEYHOM MPOYKIINH
XMMHUYECKOT0 IPOU3BO/ICTBA

YMeeT BBINOIHATh CTaHAAPTHBIE ONEpaIy Ha
BBICOKOTEXHOJIOTMYECKOM 000pYOBaHUH JUIs
XAapaKTEPUCTUKU ChIPbS, TPOMEKYTOUHON M KOHEUHON
MIPOAYKIMHM XUMUYECKOTO ITPOU3BOJICTBA

Brnaneer HaBbikamMu pabOTHI Ha BBICOKOTEXHOJIOTHYECKOM
o0opynoBaHUU

I1K-4.2 CocraBinsieT IpOTOKOJIBI
VCIIBITaHUH, TaCIOPTa XUMUYECKON
MPOAYKIMH, OTYETHI O
BBINOJIHEHHOH paloTe 1o 3a/laHHOI

dopme

3HaeT (I)OpMLI IIPOTOKOJIOB I/ICHBITaHI/II\/’I, nacropra
XHMHUYECKON npoayKIun, OTYETOB O BBIIOJIHEHHOM pa60Te

YMeeT cocTaBsATh MPOTOKOIBI UCTIBITAHHM, TTACTIOPTa
XUMHUYECKOM NMPOIYKLIUHU, OTYETHI O BHINOJIHEHHOMN padoTte
10 3a/1aHHOM (hopme

Brnaneer HaBbikamMu oopmiteHUs: pe3yabTaTOB UCIIBITAHUN
B BU/JIE IOKYMEHTALIUU 3aJaHHOU (hOPMBI

2. pr,Z[OéMKOCTB JUCIHHUITIIIMHBI U BUI0B y‘-Ie6HLIX 3aHITUH 110 JUCIUTLINHE




OOmast  TPyAOEMKOCTh  IUCHMIUIMHBI ~ COCTaBiIseT 4  3au€THBIE  CAMHUIIBI
(_ 144 axageMu4eckux 4acos).

(1 3ayeTHas enMHUIIA COOTBETCTBYET 36 aKaJeMUUYECKUM Yacam)

Bugamu yueOHBIX 3aHATHI U pabOTH 00YUarOIIETocs M0 AUCHHUIUIMHE MOTYT SIBISITHCS:

O6o3HaueHue Buibl yaeOHBIX 3aHATHN U paOOTHI 00y4Jaromerocs
Jlex Jlexn
Jp JlaboparopHbie pabOThHI
CpP CamocrosTenbHas paboTa 00yJaroerocs B epHo TEOPETUICCKOTO 00yICHUs
K CamocrosrenbHas padota 00y4aromerocsi 1 KOHTakTHasi paboTa oOydaronierocs
OHTPOJIb .
P C MpernoiaBaTesieM B IEpUO/] TPOMEKYTOUHON aTTeCTallul
CtpyKTypa AUCUUILINHBL

®dopma 00ydeHHsI — OUHAS.

KonnuectBo 4acoB 1o  BHIam
yueOHbIX  3aHATMH U paboThI
oOyyarorerocs DopMEI
HaunmenoBanue pasnena N
Ne IIPOMEKYTOUHOU
JCIUTITAHBI
o = arTecTanuu
5 g
S = © =
() (® & o | X A | O
o= |5 |10 |0 |+
Knaccudukarus
XpoMaTorpaduyecKux
METO/JIOB.
1 | AncopbunonHas 4 |8 14 -
MOJIEKYJISIpHast U
pacrpeneuTenpHast - 36 |36 OK3aMeH
xpomarorpadus
I'azo-knaxocTHAS U
BeICOKOD(ppexTrBHAS
2 b 4 10 |12 -
KHJIKOCTHAS
xpoMmatorpapus
IIpoune
3 | xpomarorpadpuueckne 4 8 4 -
METOJIBI
[TpuknagHbie
4 | xpomarorpaduyaeckne 4 10 |6 -
METO/IbI
HWroro: 4 36 |36 - - 36 |36




I. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU
KYPCA
Paznen |. Knaccudukanusi xpomatorpagpuyecKkux MeTO/10B.

AZcOPOLMOHHAS MOJIEKYJISIPHASI M pacnpeaeJuTeJbHass

xpomatorpadus (8 uac).

Tema 1. Beenenue. HUcrtopusn MeToJa. Kaaccuduxanus
xpoMaTtorpaguuyecKux MeToI0B. AHAJMTHYECKNE U NPeNapaTUBHbIE ACHEeKThI
xpomaTtorpagun. Bosmo:kHocTH U 3HaYeHne MeToaa. [Ipodsemuas agexkuus (2
yac).

Hekotopble cBeneHHMsi U3 HCTOPUU  XpoMarorpaduueckoro MeToja.
duznueckass CynHOCTh Xpomartorpaduu. OmpeaeneHne XpoMaTorpapuiaecKoro
Merona. Knaccupukaumss xpomarorpaduyeckux METOAOB: IO arperaTHOMY
COCTOSIHUIO (ha3, MO MPUPOJIE PIEMEHTAPHOIO aKTa, MO CIOCO0Yy OTHOCUTEIBHOIO
nepeMenieHus ¢as, no crnocoly amnmapatHoro odopmicHUs. AHAIUTHYECKUNA U
npenapaTuBHBINA aCEKThl XpoMatorpaduu. Bo3sMOKHOCTH COBPEMEHHBIX METOJIOB
Xpomatorpaduyeckoro pasjeneHus. 3HaueHue XpoMaTorpapuu.

Tema 2. AxcopOumoHHasi MoJeKyJasipHasi xpomarorpadus. Jleknus-
oecena (4 uac).

OU3UKO-XUMUYECKas CYIIHOCTb a7coOpOLIMOHHON MOJIEKYJISIPHOM
xpomatorpadun. YpaBHenue JIdHrmriopa. M3otepmbl ancopoimu u  popma
XpoMaTorpa(uueckoro muka.

AncopOeHTsl B aACcOpOIMOHHO-MOJEKYJISPHOH  XpomaTtorpapuu  H
TpeOOBaHMsI, MpeabsiBiasieMble K HUM. OKCHJI  QJIIOMUHUS, CHJIMKAreH,
aKTUBUPOBAaHHbIC YIJIM, MOJIEKYJsIipHbIe cuTa (1eonutsl). IloBepxHOCTHO-
nopuctbie copoeHTsl (IIIIC). Oprannueckue ancopOEeHTHI (MOIUAMUIBI, MOHO-,
J- ¥ ToJKrcaxapubl, MOUeBrMHa). PacTBopuTenu B aicopOLIMOHHO-MOJIEKYIISIPHOM
xpoMarorpadguu U TpeOOBaHUS, NMPEABIBISEMbIE K HUM. OJIIOOTPOIHBIE PSAbI
pactBopurenei (psasl Pena, Tpanne, Crpaiina). ['panuentnas xpomarorpadus.
Anmnapatypa MOJIEKYISIPHOM a7IcCOpOIIMOHHOM xpomarorpaduu.
XpomaTorpapudeckrue KOJOHKU. Y CTPOMCTBA JJII paBHOMEPHOM MOIauu AJIIOSHTA.
Komnexropsl ¢dpakumii. [loaroroBka KOJOHKH K aHAIM3y, XpomaTorpaduyeckoe
pazzeneHue U HaOdroAeHHE 3a ero xoaoM. KpaTkas xapakTepucThka crnocoOoB
KOHTPOJIS 32 XpOMATOrpauueckuM pa3aeieHUEM.

Xpomatorpadusi B TOHKUX clOsiX. TeXHUKA TOHKOCTOMHON XpoMaTorpaduu.
MexaHu3Mbl XpoMaTorpaduyueckoro pasielieHuss B YCJIOBHSIX TOHKOTO CJIOS.
Bemnmunna Rf u ee 3HaueHWMe B TOHKOCJIOMHOW  XpomaTorpaguu.
XpomatorpadupoBaHe B HE3aKPEIJICHHOM clioe. AnimapaTypa 1 nMpueMbl paboThI.

AncopOeHThl  JJIi  TOHKOCHOWHOW  Xpomartorpaduu. Okcum — amrOMUHUA,
7



ONpPEJENICHUE CTENEHN aKTUBHOCTU N0 bpoxkmany. Cuivkarenu: NpUroTOBJIEHUE,
CyllIKa, AaKTUBHpOBaHUE. XpomaTorpadupoBaHUE Ha 3aKPEIUIEHHOM CJIO€
copbenTa. M3roroBieHue, akTMBUPOBAHUE U XPAaHEHUE TJIACTUH C 3aKPEIJICHHBIM
cinoeM. CriocoObl IPUTOTOBIICHUSI MOJIU(DHUIIMPOBAHHBIX CIOEB. MUKPOILIACTUHKH
B TOHKOCHOWHOW  xpomarorpadmm, cmiydpon. CrnocoObl  HaHECCHHS
aHAJIM3UPYEMbIX BELIECTB HA IUIACTUHKY. MHKpPOIMHUIIETKH. XpOMaTorpapuiyeckue
kamepbl. CrnenuanbHble MeToAbl paboThl B TOHKOCIOWHOW Xpomarorpaduu:
MHOTOKpaTHOE  XpoMmarorpadupoBaHue, CTYNEHYATbIi METOA, JByMepHas
xpomatorpadus. Tabmuibl Toma 17151 MHOTOKPATHOTO 3JIFOMPOBAHUS.

AncopOupyeMoCcTh U CTPOCHUE OpraHMYEeCKUX CcoeluHeHui. Bridop
YCIIOBUM JJI MPOBEJICHUS XPOMATOrpapUIeCcKOro aHaau3a. IIIOTPOIHBIN psijl 11O
Mramo. CrnocoObl oOHapyXeHHs BEIIECTB Ha XpomaTorpaMmax. PeareHTs
oOlIero HazHayeHus M crneuuduueckue peareHTsl. [IpenapatuBHOe pa3aeneHue
CMECH BEIIECTB B TOHKMX CHosX. CTraHmapTh3anus yCJIOBUM B TOHKOCJIOWHOU
xpoMarorpadun. KomuuecTBeHHBIN aHAN3 B TOHKOCIOMHON XpoMaTorpaduu.

Tema 3. PacnpenenurenbHas OymaskHas xpomartorpapus. Jlexknus-

Oecena (2 uac).

OcHoBbl Meroaa. Tumbl xpomartorpaduueckod Oymaru. AmnmapaTypa u
npuemMbl paboTel B XxpoMarorpadguu Ha Oymare. BapuaHThl MeTOma: BOCXOIAIIAs
xpoMarorpadusi, HHUCXOAAIIAs, BOCXOASAIIC-HUCXOAAIIAs, TOPU3OHTAJIbHAS,
paauanbHas, Kpyrosas, anekTpodopeTudeckas OymaxHas xpomarorpadus. Meton
oOpamenHord (a3zpl B OymaxHoi xpomarorpaduu. IlogBukHbie —(¢azbl.
PacimmdpoBka xpomarorpaMMm U OIpeaeseHUe KOJIMYECTBEHHOIO0 COCTaBa CMECH,
pa3/ieJIcHHON Ha Oymare.

Pa3nean |l. I'azo-skuakocTHast M BbICOK0IQ(PeKTUBHAA JKUTKOCTHAS
xpomatorpadus (10 gac).
Tema 1. I'azo-;kuakocTHass xpomarorpadus. Jlekuus-oecena (4 yac).

OU3NKO-XMMUYECKUE TPOLECChl, JeXallue B OCHOBE METOoJa ra3o-
KUIKOCTHOM xpomarorpaduu. biok-cxema ra3o-KuAaKOCTHOTO Xpomarorpada.
Xpomarorpapuueckie KOJOHKU: aHAJUTHUYECKUE U MpenapaTuBHbIE, HACAJOUHBIE
U KanwuiipHeie. O(G(PEKTUBHOCT, XpoMarorpauueckux KOJIOHOK. Ywucio
"TeopeTuyecKnux Tapenok'; BBICOTA, SKBHUBAJIEHTHAs TEOPETHUYECKOW TapeiKe
(BOTT). Teopust ckopocteii. YpaBuenue Ban-/leemrepa. OcHoOBHBIC (DaKTOPHI,
BIUsIONIMe Ha AS(PPEeKTUBHOCTH XpomaTorpauyeckoid KOJOHKH: TpUpoja U
KOJIMYECTBO HEMOABMKHOM (a3bl, T€OMETpUS KOJOHKH, JAMAMETP YaCTHIL
WHEPTHOTO HOCHUTENs, TeMIlepaTtypa, JIMHEWHAas CKOPOCTh Ta3a-HOCHUTEIS.
TpebOoBanusi, NpeabsIBIsIEMbIE K MTHEPTHOMY HOCUTEIIO M HETIOJIBIKHOM (haze. ['a3-
HOCUTEJIb U TPeOOBaHUS, IPEABIBIIEMbIE K HEMY.



Amnmapatypa IS Ta30-KHAKOCTHOW Xpomartorpaduu. Tepmocrathl.
N3mepurtenu cKOpoCTH MOTOKA U JaBlieHus raza-Hocutens. [IpucnocoOnenus ans
BBOJIa MPOOBI: 103aTOPbI, IIMNPHUILIBI, AEIUTETU MOTOKA. JIeTeKTOphI U UX pabouue
xapakTepuctuku. HTerpanbubie U quddepeHnnanbubie 1eTeKTophl. [loTokoBbIE
U KOHIICHTPAIIMOHHBIE JE€TEKTOPbl. OTIEIbHBIC THUIIBI JETEKTOPOB: KAaTapoOMETp,
IJIAMEHHO-MOHU3AIIMOHHBIA, TEPMOHWOHHBIM, 3JIEKTPOHO-3aXBATHBIM, IJIAMEHHO-
dboTtomeTpudeckuii, (POTOUOHU3ALMOHHBINA, HWOHU3AIMOHHBIM TEIUEBBIA U
MOHW3aLMOHHBIN aprOHOBBIN JETEKTOPbl. KOHBEpCHOHHBIE IETEKTOPBI.

Henoasuxueie (a3pl B ra30-XKHIKOCTHOM XpomaTtorpaduu. DakTopsl
MOJIIPHOCTH HEMOJBWKHBIX (pa3. Tabmuubl nossspHocty PopriHaiinepa m Mak-
Peiinonpaca. CenekTMBHOCTh W 3(PGEKTUBHOCTH pa3lieJeHUsl. NIOIUOHHbBIC
XapaKTEpUCTUKH TIMKOB, KPUTEPUM W CTENEHb pasaeneHud. llapamerpsr
yAepKuBaHUs BemecTB. Muaekcsl ynepxkuBaHnsa Kopaua. KauecTBeHHBI U
KOJMYECTBEHHBI aHalM3 B Ta30-)KUJIKOCTHOM Xxpomarorpaduu. Pacuers
XpOMaTOTPaMM.

Tema 2. Boicoko3pexkTHBHAA :KUAKOCTHAS XpoMaTorpadusi.
XpomaTtorpadusi Ha ONTHYECKN AKTUBHBIX (a3zax. Jlekuus-oecena (3
qac).

WNueptHble HOcuTenu. IlopuCThie M NOBEPXHOCTHO-TIOPUCTBIE HOCUTEIIN.
[IpuHmunel  moabGopa MNOABMKHOM W HenmoJBWKHOM  (a3. TpebGoBanus,
npeabaBisiemble Kk ¢azam B BOXKX. I[loBepXHOCTHO-B3aMMOJEHUCTBYIOIINE
HenoaBwxkHble (a3el  ("metku"). HopmanbHodazHoe u  o0OpaiieHHO-(pa3HOoe
xpoMmatorpadupoBanne. YpaBHeHue Ban-J/leemTepa B BBICOKOA(DhEKTUBHOM
YKUJKOCTHOM XpomaTorpadumu.

Amnmaparypa uisi BBICOKOA((EKTUBHON KHAKOCTHOW XpomaTorpaduu.
brok-cxema xuaKocTHOro XpomaTtorpada. Y cTporcTBa AJisi MOATOTOBKH U TI01aYU
noABWKHOU a3el. Hacockl BBICOKOTO M HM3KOTO JIaBJICHUS. Y CTpOWCTBA st
BBoJIa mpoObl. KoJmoHKM, TepMOCTaThl, KOJJIEKTOPHI (pakiuid, yCTpoHCTBa IJis
CO3[IaHHsI TPOTHUBOJABIICHUS, WU3MEPUTENM NOTOKA. J[ETEKTOPBI B KUAKOCTHOMN
xpomarorpaduu. OCHOBHBIE THIBI JETEKTOPOB: CHEKTPOPOTOMETPUUECCKUH,
muddepeHnnanbupii - pedpakTomMeTp,  nodsporpadguueckuit,  GIOOPUMETP,
JETEKTOP  DJIGKTPOIMPOBOJHOCTH,  MHUKPOAACOPOIMOHHBIN.  TpaHcmopTHBIE
JETEKTOPBI.

[Ipsimoe pa3neneHue H>HAHTHOMEPOB XpomaTorpadued Ha XHUpaIbHBIX
HenmoABWXHBIX (azax. CreneHb XUPaNbHOTO pacno3HaBaHus. [lpupognbie u
CUHTETUYECKUE OITUYECKH aKTHUBHBbIC HEMOABMXHBIE (a3bl. JleTekTrupoBaHue
ONTUYECKHU AKTUBHBIX COCAUHEHUM, MOJISIPUMETP.

Tema 3. IlpenapatuBnblii acnekt I'’KX u BIKX. Jlekuus-oecexa (3
qyac).



[TpenapaTuBHBINA acneKT BHICOKOA()(HEKTUBHON KUAKOCTHON XpoMaTorpagpu.
[InanupoBanue pazgenenus. BpiOOp 1enu pasfaeneHuss W ONTUMU3AIUS
napameTpoB Ipoiiecca. Harpyska mnpemapaTHBHOM KOJOHKH. TeXHUKa peluKIa.
@®poHTanbHOE BBITECHEHHE. XpomaTorpagusi B TMCEBAOABMKYIIUXCS CIOAX,
xpomaTorpadus B IPOTUBOTOYHBIX CHCTEMAX.

Paznen |11, IIpoune xpomaTorpadpuyeckue Mmetoasnl (8 uac).

Tema 1. MonoOMenHnasi xpomatorpadus. (2 gac).

Teopus wuoHHOro oOMeHa. CTpykTypa HOHHUTOB. VOHHWTBI: KaTHOHUTHI,
aHuOHUTHI, ambonutbl. Krnaccudukaiuss MOHUTOB: CUIIbHBIC, CiIa0ble, MOHUTHI
cmemianHoro tuma. OOMeHHas eMKOCTb HOHUTOB. CeJIeKTUBHOCTh HOHHOTO
obmena. KoHcranTa uWOHHOTO O0OMeHa, KO3(PGUIMEHT  pacHpeacicHus,
kodpuueHT  paszneneHus.  MerTonbl  MOHOOOMEHHOW — XpomaTtorpaduu.
[ToaroroBka noHUTOB. Mcronp30BaHrE KOMILIEKCOOOpa30oBaTeIeH.

Tema 2. I'eab-xpomarorpadgus. Jekuusi-oeceaa (2 yac).

[TpuHun rens-xpomatorpaguu. OOBEMHBIE COOTHOLIEHUS B CJO€ Tel.
Msirkue, MoiyXecTKHe U KECTKUE reiu. TpeGoBaHUS K pacTBOPUTENSIM B Iellb-
xpomarorpaguu. KanuOpoBo4yHbIE KpUBBIE Telb-TIPOLIECCA:  UCKIIOYECHHE,
CEJICKTUBHOE TIPOHUKAHUE, IIOJIHOE MpOHHKaHWEe. MakcuMaiabHas MHKOBas
€MKOCTb TeJIb-IIpoliecca.

Tema 3. Apunnass xpomarorpagus 4 Npo4yue XxpomMarorpapuyeckue
MeToabl. Jleknusi-0Oecena (4 yac).

Kparkas xapakTepucTuka ra3oBoM, aduHHON, JUTraH1000MeHHON aUHHOM,
ruipodoOHOM, KOBAJICHTHONW M 0CalouHON XpomaTtorpaduii. Xpomarorpadus mpu
CBEPXKPUTHUECKUX COCTOSHUSX MOJABIKHOM  ¢a3pl. ['maponmHamuueckas
xpomarorpadus.

Paznen IV. [Ipuxkiaaaabie xpomaTorpadgudeckue Metoabl (10 gac)

Tema 1. Xpomatorpadguyeckue MeTobl AHAJIN3A OKPYKAIOLIEH Cpe/bl.
Jleknusi-0ecena (4 yac).

OOBEKThl OKpYXarollled cpelbl U HUX OCHOBHBbIE 3arpsizHeHHs. (CrocoObl
KOHIIEHTPUPOBAHUS aHAIM3UPYEMBIX 00BEKTOB (a0COpOIIHs, KPUOTEHHBIE METOJIbI
KOHIICHTPUPOBAHMUS, TBepaoQazHas HKCTPAKIIHS). PaBHOBecHOE
KOHIICHTpHpOBaHUEe 00BEeKTOB. JlecopOius mpumeceil 3 copOeHTa. TOKCHYHBIC
BEIIeCTBa BO3/yXa, OINpe/AeisieMble METOAOM Tra3oBoil xpomarorpaduu (OKCHAbI
yriiepoja, TaJoreHbl U UX MPOM3BOAHBIC, COCIMHEHUs a30Ta, cephl U (ocdopa,
HU3KOKHUIIALLINE YTJIE€BOAOPO/IbI, apoMaTUYEeCKHe yTIEBOAOPO/IbI,
noyivapomMaTuieckue yrierogopoasl - I[TAY, ¢peoHbl, rajioreHyrieBoaopobl 1
np.). CpaBHHUTENbHBIN aHAIM3 XpoMaTOrpadUyuecCKNX W HWHBIX (CIEKTPaJbHBIX,
AIIEKTPOXUMHUYECKHUX ) METOJIOB aHanu3a o 4yCTBHUTEJILHOCTH,
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BOCIIPOU3BOJAMMOCTH, SKCIPECCUBHOCTH W JPYrUM KpPHUTEpPUSM B aHAIMU3E
3arpsA3HEHUN OKPYXKAIOIIEH CPEIbI.

Tema 2. XpomaTorpadguueckne MeToAbl, OCHOBAHHbIC HA aHAJIN3E
paBHOBecHOT0 napa. Peakuuonnas razoBasi xpomarorpadus. (2 gac).

OcHoBuble npuHnunbl APII u poactBeHHbIX MeToAoB. KoimuecTBeHHbIE
ompeneneHuss B wMerone APII ( meroasl "aOcomroTHoW KanuOpoBku" U
"BHyTpeHHero ctanjapta'). MHoOrokpaTHas ra3oBasi 3KCTpakius. J[mHaMuueckue
BapuanTtel Metona APII. HenpepeiBHas rasoBas akcrtpakums. APII ¢
UCIIOJIb30BaHUEM JETYy4HX pacTBOpPUTENEH. CnocoOb1 MOBBIIEHUS
YyBCTBUTEJIBHOCTH MAapo(azoBOro aHaIn3a.

XpomaTorpapudeckue MEeTO/Ibl B aHAJIN3€ BICOKOMOJIEKYJIISIPHBIX
COEIMHEHU. PeakTopbl, KOHBEPTOPHI, OOIIME TPUHIIUIIBI JETEKTUPOBAHUS.

Tema 3. XpomaTo-macc-cieKTpoMeTpHs. AHAJIU3 HE(PTENPOAYKTOB
xpomaTtorpapuuecKkumMu MeTogamu (2 yac).

Konnenmusa "xapakrepusywomux aerektopo” (I'X/MC, T'X/UKDC wu
['X/ADC). brnok-cxema xpomarorpada ¢ AETEKTOpOoM Mmacc. Paznuunble THUIMBI
JeTEeKTOpoB Macc ("MOHHas JIOBYIIKA'", MaccC-CEJIEKTUBHBIN NETEKTOp). MeTosb
NPOBE/ICHUS aHAIM3a (CKAaHUPOBAHKE, CEIICKTUBHBIA MOHHBIH MOHUTOPHUHT - SIM).
Mertonasl npobonoarotoBku npu I'X/MC ananuze. [IpuMepsl OTIETbHBIX METOMK.

['eoxumus: Tunmzauus Hepred ¢  nomompo [OKX. OOHapyxkeHue
MECTOPOXKJICHUN IO COJACPKAHUIO MPOCTEUIINX apOMATHUYEKUX COCIAUHECHHH B
IJ1acTOBBIX BoAax. OmnpeneneHue KayeCcTBEHHBIX MOKa3aTeiaeil HeQTenpoayKTOB
(OKTaHOBBIC U I[ETAHOBBIC YKCIIA, (PPAKIIMOHHBINA COCTAB YIPYTrOCTh MAapPOB U JIP.) C
MOMOIIBI0  "MMUTUPOBAHHOM xpoMmamucTWusiuu". KOHTponb 3arpsi3HEHUs
OKpyXxaroiei cpenbl Heprenpoaykrtamu. OnpenencHue KOHKPETHBIX BUHOBHUKOB
3arpsi3HeHMsI. AHAJIM3 Ta30B, PACTBOPEHHBIX B TPaHC(HOPMATOPHBIX Macax.

Tema 4. Xpomarorpadpuyeckue MeToAbl B KIMHUYECKONH TOKCUKOJIOTUHN H
MeIMIMHCKON TuarHocTuke. Pazjimunbie acneKThl MCNOJb30BAHUS
xpoMaTtorpagu4ecKuX MeTo10B B IPOMBIIIJICHHOCTH (2 4ac).

MeTtonbl 00HapYKEHUS STUIOBOTO CUpPTa B KpoBU. OTpaBlieHUsT METHIIOBBIM
COUPTOM M COUPTaMHU CHUBYIIHBIX Maceld. Otpasienust (hochopopraHuueCKUMHU
uHCceKkTUUUAaMu.  OTpaBiieHHs  JaKOKpPACOYHbIMH  Marepuanamu.  OcTpbie
MEJIMKAMEHTO3HbIE OTpaBlieHHs. TepaneBTUYECKUE, TOKCUYECKUE M JIETAJIbHbBIC
KOHIICHTPAIIMU HEKOTOPBIX JICKAPCTBEHHBIX CPEJICTB M MHBIX XUMHYECKHUX
coenuHeHur. DapMakMHETUYEKHE METOAbl B KIMHUYECKOM TOKCHUKOJIOTHH.
OnpeneneHue cojepkaHust KapOoOkcuremoriioOmHa B KpoBu. KoHuenius
METa0OMUTUYECKUX W3MeHeHuH. OpraHmueckue JeTydue BeIIecTBa MpHU
pasnuYHBIX 3a0oyieBaHUSAX  (quabeT, pecnupaTopHble HUH(PEKIHUU, TMOYCUHAs

HEJIOCTAaTOYHOCTh W Jip.). Meronq APII B MukpoOHOIOrMM M MEIUIIMHCKON
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nuarHoctuke.  JKuakoctHas — xpomarorpadus — HYKIEMHOBBIX — KHUCIOT H
aunonoyucaxapuaos. XKuakoctHas xpomarorpagus MUKPOOPraHU3MOB.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKON YACTHU
KYPCA U CAMOCTOSTEJbHON PABOTbI
JlaGopaTopHble 3anusiTus (36 4ac.)
3ansaTne 1. (;aboparopnass paOora). PaguaabHas  OymakHas
xpomartorpagus (pa3gelieHue AMHUHOKHCIOT) U HEKOTOpPbIe ClHelUAJIbHbIC

NpUeMbl B AHAJIMTHYECKOH TOHKOCJIO0HON XpomaTorpaguu (MHOTOKpPaTHas,
cryneHuyarasi, iBymepHas TCX na copo¢u.ie) (6 uac.).

3ansiTe 2. (;1abopatopnasi pabora). KosoHouHass xpomartorpadusi
(pa3nenenne U uaeHTUPUKANUA CMeCH a300€H30J1a U O-HUTpoaHuJuHa) (8
qac).

3ansaTue 3. (1abdoparopnHas padora). IIpenmapaTtuBHasi TOHKOCJIOWHAS
xpomatorpagus (moadop ycJjaoBuil, pa3jejieHue CMeCH U HACHTU(PUKALUSA 0- U
NM-HUTPOAHWJINHOB) (6 yac).

3ansiTue 4. (;1adboparopHasi padora). OnpenesieHue Ka4eCTBEHHOIO0 M
KOJIMYECTBEHHOI'0 COCTABa CMECH YIJIEBOJOPOJI0B METOJO0M I'a30-KHAKOCTHOM
xpomartorpaduu (6 uac).

3ansaTue S. (1adoparopHasi padora). OmnpenesieHne KAa4eCTBEHHOI0 U
KOJIMYECTBEHHOT 0 cocraBa cMecH yIJIeBOAOPOAOB MeTO0I0M
BbICOKOI(eKTUBHON KUAKOCTHOM xpomarorpagpuu (BIKX - meron
BHYTPEHHEr0 CTAaHAApPTa). JKCKYPCHS B Ja00OpPaTOPHI0 MOJIEKYJISIPHOTO
aHajm3a (6 yac).

3austue 6. Oocy:xneHue npodjsem xpomarorpadpuu u caada oryeron (4
yac).

I1l. YYEBHO-METOAWYECKOE OBECIIEYUEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCSI.
VY4ebHo-MeToAueCcKoe oOecrieueHne CaMOCTOSATEIIbHON paboTHI

0Oy4JaronuXcs Mo AUCIUIUIMHE BKIIOYAET B CeO:

- TUTaH-TpaUK BBITIOJTHCHHUSI CaMOCTOSTEIILHON paboThl 1O TUCIUIUIMHE, B
TOM YHCJIC TPUMEPHBIC HOPMBI BpEMEHHU Ha BBIITOJIHEHUE TI0 KXKIOMY 3a1aHHIO;

- TpeOOBaHUS K TMPEACTaBICHHUIO W  O(GOPMIICHUIO  PE3YJITATOB
CaMOCTOATENbHON pabOThI;

- BBINIOJTHECHHUE JIOMAIITHETO 3aJJaHus; 3aJaHus JIJIS1 CAMOIIPOBEPKHU;

- KpUTEPHUU OIICHKH BBITTOJIHCHHUSI CAMOCTOSITEIIEHON paOOThI
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ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl M0 TUCHHUIINHE

Ne Jara/cpoku B . Ipuvepuie
/i O CaMOCTOSITE/IbHOW | HOPMBI BpeMeHH | Dopma KOHTPOJIsI
padoThI Ha BbINOJIHEHHUE
YO-1 Onpoc nepen
HAYaJIOM 3aHSTHSL.
[Togroroska k I1P-6 IMpunsTtue
1. 2-3 Henenu J1a00paTOpPHOMY 6 Jac. OT4YeTa O
3ausaTuro Nel BBIIIOJITHCHUH
nabopaTopHOI
paboTHI.
YO-1 Onpoc nepen
HaYaJioM 3aHSATHS.
[ToaroroBka k I1P-6 Ipunstue
2. 2-3 Henenu nabopaTopHOMY 6 gac. oT4eTa o
3aasaTHIO No2 BBIMIOJTHEHUH
nabopaTtopHoOi
paboTHI.
YO-1 Onpoc nepen
HAYaJIOM 3aHSTHSL.
IToaroroBka K [1P-6 ITpunstue
3. 4-5 Henenu nabopaTopHOMy 6 4ac. OT4YeTa O
3aHITUIO Ne3 BBITIOJIHCHUHU
nabopaTopHOI
paboTHI.
YO-1 Onpoc nepen
HAYaJIOM 3aHSTHSL.
[ToaroroBka k T1P-6 IMpunsTHe
4, 4-5 nenenu n1ab0paTOpPHOMY 6 yac. OTYEeTa O
3aaaTuio Ned BBIIIOJIHCHUU
1a0opaTopHOit
paboTHI.
YO-1 Onpoc nepen
HaYaJIOM 3aHSATHSL.
[ToaroroBka k [1P-6 [punsTue
S. 6-7 Henmenu MPAaKTUYECKOMY 6 gac. oTueTa 0
3aHATUIO0 No5 BBITIOJIHEHUU
nabopaTopHOi
paboThHI.
[ToaroroBka k
HPaKTUICCKOMY Hanucanne n
6. 8-9 nexenn 3aHaTHIO Neo, 6 1ac. 3aIlUTa UTOTOBOI'O
UTOTOBOMY TECTUPOBAHMUA.
TECTHUPOBAHUIO Ox3amen
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3amaHue HA 10M K NPAKTHYECKUM 3aHATHAM Ne 1-5
[IpocMoTpeTs MaTepuan JIEKIUH, JOCTYNHbIE YYEOHUKH U METOJUYECKUE
nocoOuss K TPAKTUYECKUM 3aHSATUSM M TMOJATOTOBUTHCA K  BBIMOJIHEHUIO
1ab0paTOpHBIX paboT, HATMCAHUIO U 3allMTE OTYETa MO JJabopaTopHOi padoTe.
3aiaHue HA I0M K IPAKTHYECKOMY 3aHATHIO Ne 6
[IpocMoTpeTsr MaTepuan JICKIUH, y4eOHWKHM W METOAMYECKHE IOCOOus,
MOATOTOBUTHCSI K HAITMCAHUIO U 3aIIUTE PE3YJIbTaTOB UTOTOBOI'O TECTUPOBAHUSI.
Bomnpocs! Aj151 CaMOKOHTPOJIS
1. B ueM cymHocTh XpoMaTorpaduueckoro mnpoiecca?
2. KakoBo Ha3HauY€HHE MOJABUKHON U HEMOABMKHOMU (ha3?
3. Kakue npoiieccbl IpoOUCXOAsT B KOJOHKE?
4. Kak wmaccupumupyror MeTompl XpomaTorpaduu MO  arperaTHOMY
COCTOSIHUIO (a3 U MO0 crnocody xpomartorpadupoBaHus?
5. B uem cocTOUT MpOsSBUTEILHBIN (JIFOEHTHBIN ) aHATU3?
6. B ueM npenMyniecTBO 3MOEHTHON XpoMaTorpaduu nepex GpoHTaIbHON 1
BBITECHUTEIBHOM?
7. Kak xnaccuuuupyroT METOAbl XpoMaTorpaguu Mo TEXHUKE MPOBEACHUS
AKCHEPUMEHTA U LIETH ?
8. B ueM cymHocTh XpoMaTorpau4eckoro pa3aeieHus o METoay: a)
ra30KUJKOCTHOM xpomatorpaduu; O) pacupeneuTeIbHON KUIKOCTHOU
xpoMarorpadguu; B)  0OCagoyHOM  Xpomarorpaduu; T)  TOHKOCIIOHHOU
xpomatorpaduu; ) HOHOOOMEHHOM Xpomarorpaduu; €) SKCKIIO3UOHHOU
xpomarorpadun?
9. Kak Biusier Temmneparypa Ha XxpomaTtorpadguieckuit mporecc?
10. B yem cynHoCTh METO/Ia HOHOOOMEHHOM XpoMartorpadun?
11. Kak moaroroBuTh HOHOOOMEHHYIO CMOITY K paboTe?
12.Kakue ¢pyHKIHMOHATBHBIE TPYIIIBI 00ECIEYMBaOT OOMEHHBIE CBOMCTBA
Pa3IMYHBIX CUHTETUYECKUX MOHOOOMEHHBIX cMoJ? Kakue TUIbl KaTHOHUTOB
Y aHUOHUTOB Bam u3BeCTHBI?
13.Yt0 Takoe «0OMEHHAs EMKOCThY» MOHHTA, B KAKUX CAMHUIIAX U3MEPSAETCS?
14. Kak ompenenstoT: a) CTaTHYECKYyI0O OOMEHHYIO €MKOCTh HOHHTA; O)
JTUHAMUYECKYI0O OOMEHHYIO €MKOCTh HOHHUTA?
15. 3aBUCHUT I CEJIEKTUBHOCTh MOHOOOMEHHUKA OT €r0 EMKOCTH?
16.Kak nmpoBecTH 1€MOHU3ALNIO BOJBI C TOMOIIbI0 HOHOOOMEHHUKOB?
Hanuimre ypaBHEHUS peakLyii.
17.KakoBel ~ oOjacTh  OPUMEHEHMs, JOCTOMHCTBA M  HEJIOCTaTKHU
HOHOOOMEHHOM XpoMaTtorpahun?
18. KakoBbl mpeumyIiecTBa AByMEpHON XpoMatorpaduu mnepes oqHOMEPHON
oymaxxnoit mwm TCX?
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19. Kak uaeHTHPUIMPOBATH NSATHA OPraHUYECKUX COEAMHEHHUNW B METOJE
TCX?

20. Kak BBIIOJHAIOT KOJIMYECTBEHHBIN aHAIN3 B MeToae TCX?

21. Kak onpenenstot Ry B Mmeroge bX u TCX? Ot 4ero 3aBUCHT BeJIMUUHA

Rf 1 kakue yclIOBHsI HYKHO IMOAJEPKUBATH MOCTOSHHBIMU IPU MTPOBEICHUH
JKCIIepUMEHTa?

22. Kak MOXHO OIpeIeauTh KOHUEHTPALUUA KOMIIOHEHTOB CMECH IIOCIE
paznenenus merogoM bX nnu TCX?

23. Kak BBINOJHAETCS KAa4yECTBEHHBIM aHalW3 C IMOMOIIBIO TUIOCKOCTHBIX
BapuaHToB Xxpomatorpaduu — bX u TCX?

24. Kakumu crioco6amu mpo0a aHaIu3upyeMOi CMECH BEIlIeCTB BBOJUTCS

B XpoMaTorpaduyecKyro yCTaHOBKY B OyMakHOU xpomaTorpaduu?

25. ITouemy B meroae TCX HEOOXOAMMO T€PMETUUYECKH 3aKPhIBATH KAMEPY C
pPacTBOPUTEIIEM U TUIACTUHKOMN BO BpeMs MOJbeMa (PPOHTA PACTBOPUTENS?

26. Kak 0OHapyXuBalOT U WACHTU(OULHUPYIOT KOMIIOHEHTHI HA OyMa)KHBIX U
TOHKOCJIOMHBIX XpOMaTorpaMmMax?

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

28. KakoBa poib NoJBHKHOM (ha3bl B ra30BOM XxpomaTtorpapuun’?

29. Kakumu cniocobamu npo0a aHaJIM3UpPyeMO CMECH BEIIECTB BBOJIUTCA B
XpoMaTorpa(uuecKyro yCTaHOBKY B ra30BoM xpomaTtorpadpuun?

30. Kakoe npakTuyeckoe 3Hau€HHE UMEET ra3oBas XxpoMarorpadus?

31. KakoBbl 0051aCTH IPUMEHEHHUSI, JOCTOMHCTBA U HEAOCTATKU METOJIOB

ajcopOIMoHHON XpomaTorpadpuun?

32. Kakue TpeOoBaHuUs MIPEABSBISIIOTCS K aICOPOCHTAM U PaCTBOPUTEIISIM?

Kakue ycTpoiicTBa HCMIOJIB3YIOT B KAUECTBE 103aTOPOB?

33. Kakue TpeOoBaHUsI MPEABSIBISIOTCS K KUAKON (ha3ze B ra30>KuUJIKOCTHOM
xpoMarorpadun? Kakue BemiecTBa HCHOJB3YIOT B KayecTBE XUAKON (a3pl? B
KAa4yeCTBE TBEPOTIO HOCUTENA?

34. B kakom xpomarorpaduueckoM METOJl¢ OCHOBHOH  (akTop,
OTIPEETSAIOINN yAepKUBaHUE KOMIIOHEHTa — PACTBOPEHHE B HEMOJBUKHOM (haze?
35. HazoBute Tpu ciocoObl JETEKTUPOBAHUS B Ta30BOM XxpomaTorpadumu.

36. KakoBa poyib OCHOBHBIX Y3JIOB B Ta30BOM Xpomatorpade?

37. UYro sBuserca  HauOonee  BaXHOW  NPUYMHOM  pa3MbIBaHUS
xpoMarorpaduueckoro nuka?

38. Kakast u3 Teopuit xpomarorpaduu 1aeT OCHOBY JJISI ONTUMHU3AIUU

xpoMarorpaduueckoro mporecca?

39. Hapucyiite 3aBucumocts BOTT 0T cKOpOCTH NOTOKA OABUAKHOMN

¢a3bl B ra30BoM xpomaTtorpadun’?
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40. B 9yeM coCTOUT METOJ TEOPETUUECKUX TapeJIOK B XpoMaTorpapuu?

41. Kakue OCHOBHbIE BEJIMYMHBI BXOJAT B ypaBHeHUE Ban-Jleemrepa?

42. Iloyemy B xpomaTorpauyecKkyl0 KOJOHKY BBOAST OOBIYHO MaJbie
KOJIMYECTBA ONPEAECIAEMBIX COCTUHEHUI?

43. Kakue BeMUYMHBI XapakTepu3yroT 3PPEKTUBHOCTh XpoMaTorpaduyeckoit
KoJ0HKHU? Kak ee moBbICUTH?

44. Kakue 4uCIOBBIE 3HAYEHUA MOXET NpuHUMaTh BenuunHa H? Kakoe
TEOPETHYECKH MUHUMAJIbHOE 3HAYCHHE?

45. Kak BausieT CKOpocTh MOTOKa Ha 3((PEKTUBHOCTh XpoMaTorpapuueckoit
KOJIOHKH?

46. Kakue xpomarorpaduyeckue yCIOBUSI HAJI0 MEHSThb, YTOObl YMEHBIIUTD
BKJa] B BennuuHy H B ypaBHeHun Ban-/leemrepa?

47. Yro Takoe: a) oOmee BpeMs yaep)KUBaHUA, O©O) NPUBEICHHOE
(uctipaBlieHHOE) BpeMs YIEpKUBaHHS; B) OOIIMN ylIep>KUBaeMbIii 00bEM; T)
NPUBEACHHBIN (MCIIPaBICHHBIN) yAEpKUBAEMbI 00BeM?

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

49. IloueMy npeaNOYUTAIOT MCHOJB30BATh HCIIPABICHHBIN YAEPKUBAEMBIN
o0BeM, a He 00bEM yIep>KUBaHUsA?

50. Kakue xpomaTorpaduieckre napameTpbl MOXKHO UCIIOIb30BATh IS

UJIEHTU(PUKAIITY KOMIIOHEHTOB CMECH?

51. IloueMy uaEHTH(PUKALIMIO KOMIOHEHTOB HE PEKOMEHIYETCSI BECTH 110

aOCOJIFOTHBIM BpEMEHaM yJIep>KUBaHUS?

52. Kakue apyrue cnocoObl HIEHTU(PUKALNN KOMIIOHEHTOB PUMEHSIOT B

xpoMarorpaduueckoM aHanuze?

53. MoxHO aM cHaenaTe BBIBOA O IMPUPOJE BEIIECTB HAa OCHOBAaHUU
XpoMarorpapuueckux JaHHbIX?

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

55. Uto Takoe OTHOCHUTENIbHBIN yIePKUBAEMbII 00bEM U OTHOCUTEITLHOE

BpeMsl yJIepKUBAHUS?

56. B ueM CymHOCTb OCHOBHBIX METO/IOB KOJIMYECTBEHHON Xpomarorpaduu:
a) HOPMUPOBKH C TIOTIPABOYHBIMH K03 duiinenTaMu; 0) abCOTIOTHON KaTuOpPOBKH;
B) BHYTPEHHETO CTaHaapTa?

57.YKaxure BO3MOXHOCTU U OTPAHUYEHHUSI PA3JINYHBIX KOJIMYECTBEHHBIX

METO/IOB XpOMAaTorpaduueckoro aHaausa.

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

59. Tlouemy cmoco0 aOCONIOTHOW KalWOPOBKM CPaBHUTEIBHO PEIKO
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IPUMEHSIOT B XpOMaTOrpauuecKkux J1abopaTopusix?

60. Kak DOBBICUTP TOYHOCTb OIPEAEICHUS KOMIIOHEHTa 110 METOIY
HOPMHUPOBKH?

61. Kakue nmapamerpsl XpoMaTorpaguueckoro MmukKa HCIOJIB3YIOT ISl KO-
JMYECTBEHHOI0 aHaJIn3a?

62. B kakux ciaydasx B KOJHMYECTBEHHOM XPOMATOrpapUUYECKOM aHaIu3e
U3MEPAIOT BBICOTY MHKa? MJIOMAAs TUKa?

63. KakoBa posib MOABMKHOM (a3bl B KUAKOCTHOM XpoMaTorpaduu?

64. Kakumu cnocobamu nmpoda aHaIu3upyeMoil cMecH BELIECTB BBOJIUTCS

B XpoMaTorpauyeckyro yCTaHOBKY B dHUAKOCTHOM XpoMaTtorpaduu?

65. KakoBa poJjib OCHOBHBIX Y3JIOB B HJKOCTHOM Xpomartorpage BBICOKOTO
naBineHus? UYto oOIIEero M KakoOBbl MPUHUMUIIMAIBHBIE OTJIMYUS OT Ta30BOI0
xpomatorpada?

66. HazoBute Tpu ciocoObl JETEKTUPOBAHUS B KUAKOCTHOU XpoMaTorpaduu.

67. IloueMy B ’KMAKOCTHOW XpoMaTorpaduu npeanovnuTaroT MOABUKHbIE

(a3bl C HU3KOW BA3KOCTHIO?

68. Kakme BapuaHThl HCHONB3YIOTCS B KUJIKOCTHO-KUJAKOCTHOM
pacnpenenuTenbHol Xxpomarorpapuu?

69. KakoBbl 0COOEHHOCTH 3KCKIIFO3MOHHON XpoMaTorpaduu?

70. Kak wu3mensiercs BpeMs (00beM) yAEpKUMBAHHMS MOJEKYJI B
AKCKJIFO3MOHHOM XpoMaTorpapuu ¢ yBeIn4eHUEM ux pazmepa’?

71. UeM oTiiMyaroTcst HOpMaibHO- U 00palieHHO-(a30BbIi BapuanThl BOKX?

CrtpykTypa oT4eTa 1o J1abopaTopHoi padore

OT4eTsl 10 J1a0OPaTOPHBIM PabOTaM MPEACTABIISIIOTCA B SJIEKTPOHHOU Qopme,
MOJITOTOBJICHHBIE KaK TEKCTOBBIC TOKYMEHTHI B peaakTope MSWord.

OTt4er 1o paboTe MOKEH OBITh 000OIIAOIINM JOKYMEHTOM, BKIIIOUATh BCIO
MH(OPMAIMIO MO BBIMOJIHEHUIO 33JlaHMi, B TOM YHUCJE, YpPAaBHEHUS pPEaAKIUH,
Ta0JMIIBI, METOJIUKY MPOBEICHUS JAOOPATOPHBIX OMBITOB, CIIMCOK JIUTEPATYPHI,
pacyeTsl U T. 1.

CTpyKkTypHO OTuYeT mo JlabopaTopHON padoTe, KaK TEKCTOBBIM JIOKYMEHT,
KOMIIJIEKTYETCS IO CIEAYIOIIEH cXeMe:

o  Tumynvuwiti 1ucm — 00A3ameNbHAsL KOMIIOHEHTA OTYETa, IepBasi CTpaHHIa
OTYeTa, MO MPUHATON AJis JabopaTopHBIX paboT ¢hopme (TUTYJIBHBINA JUCT OTYETa
JIOJKEH pa3MelaThes B 001eM (aiisie, T/ie mpeCcTaBlIeH TEKCT OTUYETA);

e lcxoomuvle OaHHble K 8bINOJIHEHUIO 3A0aHUll — 00s13aTeNbHAss KOMIIOHEHTA
OTYeTa, C HOBOM CTPAHUIIbI, COJIEPKAT YKa3aHUE BapUaHTa, TEMbI U T.1.);

o (OcHo6Has yacmb — MaTepuajbl BHIIOJHEHUS 3aJaHUid, paz0MBaeTCs MO
pyOpHKaMm, COOTBETCTBYIOIIUX 3aJaHUSIM PaOOThl, C UEPAPXUUECKON CTPYKTYpPOMU:

IMYHKTBI — IIOAITYHKTBI U T. 1.
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PexkoMenayeTcss B OCHOBHOM 4YacTH OTY€Ta 3aroJioBKH pyOpuK (mOIpyOpHK)
JnaBaTh UCXOAsid U3  (GOPMYJIMPOBOK 3aJaHuil, B ¢GOpMe OTIIarojabHbIX
CYILIECTBUTEIbHBIX;

® Bbisoovl — o0sA3aTeIbHas KOMIIOHEHTa OTYETa, COJIEPKUT 0000Iaromue
BBIBOJIBI 10 paboTe (Kakue 3a/Jayll pelIeHbl, OLEHKa Pe3yJbTaTOB, YTO OCBOCHO
IIPY BBIMIOJTHEHUH PaOOTHI);

o Cnucox numepamypvl — 00s13aTelbHasE KOMIIOHEHTa OTYE€Ta, C HOBOH
CTPaHMIIbI, COJEPKUT CIUCOK MCTOYHUKOB, MCIOJIB30BAHHBIX MPH BBINOJHEHUU
paboThl, BKJIIOYAasi DJIEKTPOHHBIE HCTOYHUKU (CHHCOK HYMEpPOBaHHBIM, B
COOTBETCTBHH C MPABUIIAMHU ONMCaHUsl Onbamorpadun).

Odopmiienue oT4era 1o J1ad60paTopHoii padore

Otuer mo mnaboparopHO pabOTE OTHOCHUTCA K KATETOPUU «NUCbMEHHAS
paboma», odopmiIsieTcss no npasuiam  0QOopmaeHUs NUCbMEHHbIX pabom
cmyodenmamu /[BDY .

HeoOxoaumo oOpaTUTh BHUMAaHHE Ha CIEAYIOUIME aCHEKThl B 0(OpPMIICHUU
OTYETOB PadOT:

- Halop TEKCTa;

- CTPYKTypUpOBaHUE pabOTHI;

- ojopMieHHE 3aroJIOBKOB BCE€X BHUIOB (pyOpHK-TIOAPYyOPUK-ITYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJUL, IPUIIOKEHUH);

- odopmiieHHE epeunCcICHUH (CIIMCKOB ¢ HyMepaluen Wik MapKupOBKOH);

- odopmieHHE TaOIHII;

- odopmienue wunoctpanui (rpaduxu, pucynku, pororpadun, CXemsi);

- HaOop u opopmIIeHHE MaTEeMaTHYECKUX BhIpaXeHUH ((popmyn);

- oopMIIEHHE CIHCKOB JUTEpaTyphl (OmOIuorpaduuecknx OomMcaHuil) U
CCBUTOK Ha UCTOYHUKH, ITATHPOBAHHUS.

HaGop TekcTa ocymiecTBiIseTCsl Ha KOMIIBIOTEPE, B COOTBETCTBHUU CO
CIICYIOIIMMHU TPEOOBAHHSIMHU:

® meyaTh — Ha OJIHOM CTOpOHE nucTa Oenod Oymaru dopmara A4
(pa3mep 210 Ha 297 mm.);

® KWHTEPBAJI MEXCTPOUYHBIN — ITOJTYTOPHBIN;

o mpudt — Times New Roman;

e pasmep mpudra - 14 nr., B TOM 4yucie B 3arojoBkKax (B Tabmmiax
nomnyckaercs 10-12 mT.);

® BBLIPABHHBAHWE TEKCTA — «I10 IIUPUHEY;

® 10 CTpaHUIbl - JieBoe — 25-30 MM., npaBoe — 10 mMM., BepxHee U
HKHee — 20 Mm.;

e HyMepauus CTpPaHWIl — B MPABOM HIKHEM YTy CTpaHMIlbl (AJis

18



CTpaHMII C KHW)XHOW OpHEHTaluel), CKBO3HAs, OT TUTYJIHHOTO JIUCTa JI0
MOCJICTHEH CTpaHUIIBI, apaOCKUMHU IUdpamMu (IMIEpBOM CTPAHUIICH CUHTACTCS
TUTYJIBHBIN JTUCT, HA KOTOPOM HOMEpP HE CTaBUTHCS, HA CICAYIOIICH CTpaHHUIIC
npocTasiseTcs nudpa «2» u T. 1.).

® PSKMM aBTOMATHYECKOTO TIEPEHOCAa CJIOB, 3a HCKIIOYCHUEM

TUTYJIBHOTO JINCTa W 3aroJIOBKOB BCEX YPOBHEHW (TMEPEHOC CIOB IS

OTACNIbHOrO ab3ama Ojokupyercss cpeactBamu MSWord ¢ momoribio

koMaHIbl «®opmar» — ab3alm  TpW  BBIOOpE  ONIMH  «3alPETHTH

aBTOMATHYCCKUI TIEPCHOC CIIOBY).

Ecnu pucyHOK wii Tabimiia pa3MeIneHbl Ha Jucte ¢opmara ooibiie A4, ux
CIeMyeT YYUTHIBaTh KaK OAHY cTpaHuUIly. HoMep cTpaHWIBI B 3THX ClIydasx
JOTTYCKAeTCs HE TIPOCTABJIATh.

CIHCcoK TUTEPaTypPhl B BCE NPULOIICEeHUs BKITFOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEPAIHWIO CTPAHMI] paOOTHI.

OBPA3EIl O®POPMJIEHUA OTUYETA B PABOYEM KYPHAJIE

(moamuck mpenoaaBaTes O A0MYCKe K padoTe)
[MPAKTUYECKASA PABOTA Ne
Tewma:
[{enb pabOTHI:
Pabora nHauata: OxoHYeHa:
[1nan paGoTshI:
1. Marepuainsl, mocyia u 000py0BaHUE.
2. DTansl NpoJIeTbIBAEMON padOTHI.
3. Pucynku u 0603HauCHHS.
4. Pe3ynbratsl paboThl B BUIE Tpad)KOB U PACUETHBIX TAOJHII.
5. TexHuka 6€30MaCHOCTH.
6. BBIBOIBI.
[Toanuce mpenogaBarens:

Cnoco0bI BbIpaKeHUS1 KOHUECHTPALMHU
OcHoBHas 3a/1a4ya XMMHYECKOr0 aHAJIN3a — ONPEIETIEHUE KOINYECTBA
BEILECTBA. 3a €IMHHUILY KOJIMYECTBA BEIIECTBA PUHAT MOJb. X 1MOJIb BELIECTBA
conepxkut 6,02x1023 ycnoBHBIX YacTHIl (HaIpuMep, aTOMOB).

B konImuecTBEHHOM aHaIn3e HCIIOJB3YCTCA U JOJIbHAA CAMHNUIA — MUJIJIMMOJIb
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(Moib), 1Momb = 107 Mous.

Konuenmpayus pacmeopa (C) — 5T0 OTHOIICHHUE KOJUYECTBA PACTBOPSHHOTO
BemiecTBa (A) k 00bemy pactBopa (V). Ipyrumu ciioBamu, c(A) moka3biBaeT
KOJIMYECTBO BEIIECTBA B €IMHUIIE 00beMa pacTBOpa.

B cucreme CH 0CHOBHOW €MHULIEN BBIPAKEHNS KOHLIEHTPALUU

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

MOJIB/ZIM®, JTOTTYCKAETCS MOJIB/IL.

Monapuas konyenmpayus c(A), c,, — 3TO KOJIMYECTBO MOJIb BEIIECTBA

A, conepkarierocs 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 Hcmonb3ytoT cienyromue Gopmsl 3anucu: Hanpumep, 0,1 M HCI,
umu ¢(HCl) =0,1 monw/n = 0,1 MmMosb/mI.

Monapnas Konyenmpayus IKU8aIEHMA C,; — YTO KOJTHMIECTBO MOJIb
HKBUBAJICHTOB BEIIECTBA, HAXOMSIIUXCS B 1 JT pacTBOpA.

[Tpu sTOoM npumeHstoT Takue ¢hopmbl 3anucu: Hanpumep, 0,1 7 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 nmpeanoyrurenbHee
WCITOJIB30BaTh TEPMHUH «MOJISIPHASH KOHIICHTPAITHSI.

DJKeusanenmom Ha3bIBACTCS TaKas 4aCTh aTOMa, HOHA WJIH MOJICKYJIHI,

KOTOpasi XMMUYECKH PaBHOIIEHHA (?KBUBAJICHTHA) OJTHOMY HOHY BOJOPO/ia B

JAHHOW KMCJIOTHO-OCHOBHOM PEAKIIUU WU OJTHOMY DJIEKTPOHY B JaHHOMN

OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOM peakiuu. EnqnHuIen KkonmyecTna
HKBHUBAJICHTA BEIIECTBA SIBJSETCS MOJIb.

Daxkmop rxeusanrenmnuocmu (f) — 310 yuco, mokaspiBarolee, Kakas 4acThb
MOJISI BEIIECTBA PaBHOILIEHHA OJTHOMY MOHY BOJIOPO/Ia B TAHHOM KHUCIOTHO-
OCHOBHOM PEaKIIUU WM OJJHOMY JJICKTPOHY B JAHHOW OKHCIUTEILHO-
BOCCTAHOBUTEIBHON PEAKIIUH.

®dakTop SKBUBAJIEHTHOCTH MOKET ObITh paBeH | uiu MeHblue 1, Harpumep,

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

Jlnst Hax ok ieHusT (haKTopa SKBUBAJIEHTHOCTH BEIIECTBA 00S3aTEIILHO HAJO
yKa3bIBaTh PEaKINIO, B KOTOPOH JaHHOE BEIIECTBO y4acTByeT. B peakiusx
KHCIIOTHO-OCHOBHOTO B3aUMOICHCTBHSI (PaKTOP SKBUBAJIEHTHOCTH PAaBEH

f=1/[H"], rne [H'] — uncno HOHOB BOOPO/A, OTJABAEMOE HITH
MIPUCOETUHAEMOE OJJTHOW MOJICKYJION WJIM OJJHUM MOHOM.

Jlnst Hax ok ieHus f B OKHCITUTEIbHO-BOCCTAHOBUTEIILHOM peaKIuu
COCTABJISIFOT TIOJTYPEAKITUU U BRIUKCIISIOT €ro 3HaueHue 1o hopmyne = 1/z, rae z
— YHCIIO DJIEKTPOHOB, OTJABAEMOE WJIM MPUCOEANHIEMOE OJTHON MOJIEKYJION HUITH
OJIHAM MOHOM B JIAHHOMW TIOJTyPEaAKITUH.
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Hanpuwmep, B moypeakiuu 2 [ +2e ® 21 - £ (12 ) =1/2,a f (I-) = 1.

Monapuoit maccoil Ixkeueanenma seiuiectsa (M,) Ha3bIBAIOT MacCy OJHOTO
MOJIb SKBUBAJIEHTA 3TOr'0 BEILIECTBA, PABHYIO ITPOU3BEICHUIO (PaKkTopa
HKBUBAJICHTHOCTU Ha MOJISIpHYIO Maccy BenlecTBa (M). Hanpumep:

M,(H,SO,) = f(H,SO4 )xM(H,SO, )=1/2x98= 49 r/mM011b-5KB;

M,(H,SO,4) — MonsipHast Macca SKBHBaJICHTa CEPHOM KHCIIOTHI.

MoutsipHast KOHIIEHTpAITUs SKBUBAJICHTA BRIYUCIISAETCS TTO (hopMyIie

— m41000
oM

B3anMocCBsI3p MEKy MOJIIPHOW KOHIIEHTPAUMEH U MOJIIPHON
KOHIIEHTpALUEll SKBUBAJIEHTA OTPAXKEHA B cieaytomen popmyre

CM = f LICH :

Maccosaa Kkonyenmpayus — 5T0 OTHOLIEHUE MACChl PACTBOPEHHOTO
BEIlIECTBA K 00BEMY pacTBOpa.

YuciieHHOe 3HaYeHUe 3TOM KOHLEHTPAMU BbIPAXKaeTcs B I/J1, Mr/Mi, r/mi1. B
TUTPUMETPUUECKOM aHAIIM3€ MPUMEHSIOT eIMHUILY U3MEPEHHUST MaCCOBOM
KOHIICHTpAIUH B I/MJ1. D10 mump pactsopa, T. Hanmpumep, T(HNO3)=0,01232
r/MII;

T'=m/V

Tump pabdouezo pacmeopa 1o onpenenseMomy BeiiectBy, T(B/A), r/min —
3TO OTHOILIEHHE Macchl m(A) onpeaensieMoro BeuecTBa K
skBHUBajIeHTHOMYy0oObemy V(B) pabouero pactopa:

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

Hpyrumu cinoBamu, T(B/A) nmoka3siBaeT, kakas Macca aHAIU3UPYEMOTO
BemiecTBa (A) pearupyet ¢ 1 mut pabodero pactBopa Bemiectna (B).

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

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

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

Maccosasa 0onsa w(A) BemecTBa A — 3TO OTHOLIIEHHE Macchl m(A) BelllecTBa
A x o01eit Mmacce myg,,, paCTBOpa WM CMECH BEILECTB:

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

B konnuecTBeHHOM aHaJIM3€ MacCOBYIO JOJIO U3MEPSIOT B IporieHTax. OHa
XapaKTepU3yeT COoAepKaHne KOMIIOHEHTa B TBEP/IOM BEIIECTBE UM PACTBOpE:
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W(A) = [m (A)/ Mogy ¥ 100(%)

[Tpu 5TOM BO3MOXKHBI, HAIIPUMED, CIAEAYIOIINE BAPUAHTHI YIIOTPEeOICHUS
TEPMUHOB: peakTuB yucToTOM 98 % (10 Macce); coib, coaepkaias mno macce 3,1
% mpumMecei, MEHEpa ¢ MaccoBoit noiei SiO; 8,4 %, w(Si0;)=8,4%; pacTtBop
mwotHOCTBIO 1,28 r/em® ¢ maccosoit moneit H,SO4 37 % miu w(H,S04)=37 %.0t10
O3Ha4aerT, 4yTo 37 T cepHOM KUCHOTHI coaepkurcs B 100 r pactBopa, MIIOTHOCTH
KoTOporo pasHa 1,28 r/cm’,

B cripaBouyHBIX Ta0aMIIaX MPUBEIEHBI I PACTBOPOB KHCIIOT, OCHOBAHUH U
HEKOTOPBIX COJIEH COOTBETCTBYIOIIME 3HAYCHUS TUNTIOTHOCTEN 3TUX PACTBOPOB (P B
r/cm®) 1 MaccoBbie 10iH (W %) BerecTs. VICIIONB3yst 9TH BEIHHHHBI, MOXKHO
paccyuTaTh MOJISIPHYIO KOHIIEHTPAIIMIO SKBUBAJICHTA UJIM MAaCCOBYIO
KOHLIEHTPALMIO BEILIECTBA B PACTBOPE.

IHpumep 1. B 45,0 mn Bogs! pactBopuiu 5,0 r KOH. Beraucante MaccoByro
JIOJIF0 pAaCTBOPEHHOTO KOMIIOHEHTA.

Pemienue: Bocnonb3yeMcsi IPUBEICHHOMN BbIle (DOPMYIION:

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

Macca nosryaersoro pactsopa pasHa 50,0 r, T. K. INIOTHOCTb BOJIbI IPH

KOMHATHO# Temrepatype pasHa 1,0 r/cm’,

B3anMocBsI3p MEXKIy MOJISIPHOW KOHIIEHTPAUMEH, MOJISIPHON KOHLIEHTPAaLMEN
HKBHUBAJIEHTA U MACCOBOM J0JIEH PACTBOPEHHOT'O KOMIIOHEHTA U TUTPOM
NPUBOAUTCS B pOpMyIIax, IPUBEACHHBIX B TAOJIHULIE.

TaGmmma
Doprtyvl nepeciema KOHYeHMpayulli pacmeopos
Omnpenengemas HcxonHas KOHIIEHTpAIHMS
KOHIIEHTpPAITHL
w CM & H T
HpoueTHaﬂ . 1100% Cy UM Ce UM f TY100
, 7o H,lp_pa 10 L|p 10 qp p
Momaprast o YloYp MOTB/II Cur 741000
CM, MOTIB/1T M M
HopManbHas o YLoYp Cy MOTIb KB/ 741000
CH, MOJIb KB/ MVf, 7 MUY,
Turp T, r/mn o Yp Cy UM C UM YS I/MI
100 1000 1000
IpuMedanne p — IUIOTHOCTE PAcTBOPA, I/CM’; fus — (GAKTOP SKBHBANEHTHOCTH,
M — MonpHag Macca BellecTBa, I/MOTb; 1 — Macca, T

[Ipu nmepexoae OT MacCOBOW JOJIA PACTBOPEHHOTO KOMIIOHEHTA K MOJISIPHOM
WM MOJISIPHOW KOHIIGHTpAIlMW DKBUBAJICHTA HEOOXOIUMO YYHMTHIBATH IIOTHOCTH
pacTBopa. Mexay maccoil BemecTBa (m), ero miIoTHOCThIO (p) U oobemom (V)
CYLIECTBYET CJIEYIOIIee COOTHOIIEHUE: p = m/V.

B crmpaBouHBIX TaOnuIax ajisi pacTBOPOB KUCJIOT, OCHOBAHUNU M HEKOTOPBIX
COJIEW MPUBEJEHBI MAaCCOBbBIE JIOJIM BEIIECTB (W, %) U COOTBETCTBYIOIIUE 3HAUEHUS
IUIOTHOCTEl 3THX pacTBOpoB (p, r/cM°). MCHONB3ysl 9TH BEIHYHHBI, MOYKHO
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paccuMTaTh MOJSPHYIO, MOJSIPHYIO KOHUEHTPALMIO 3KBHBAJIEHTA WM MAaCCOBYIO
KOHILIEHTPALMIO PacTBOPA.

MeToan4yecKkue PEeKOMEHAANUU IO OPraHu3aluM CaMOCTOATEIbHOM
padoThI CTYIEHTOB.

CamocTosiTenbHast paboTa Mo TUCHUILIUHE «XpoMaTorpadus MPOBOAUTCS C
LEIbI0 YIUIYOJICHHS] M 3aKpEIUICHUS MOJIYYEHHBIX B XOJI€ JICKIMOHHBIX 3aHSATHI
3HAHWI U IPHOOPETEHNE HABBIKOB IOJIb30BAHUS PEKOMEHAOBAHHOW JIUTEPATYPOH,
HABBIKOB Hay4YHOI'O UCCIIEAOBAHUS.

1. PexomMeHgaumM 10 HCHOJb30BAHHI0 MATEPUANOB  padouei
NPOrpaMMBbl.

Pabouast mporpamMma 3HaKOMUT CTYACHTOB C MPEIMETOM, LEISIMHU, 3aJladaMu
Kypca «XpomaTorpadusn».

B paboueii mporpamMme NpUBEACHBI COJIEpKAHUE YUYEOHOW AUCIUILIIMHBI,
TeMAaTUYECKUM TUIaH, TUIaHBl MpPaKTUYECKuX (J1adOpaTOpHBIX) 3aHSATHUN, yKa3aHa
HE0oOXoIMMas JIUTeparypa.

B Meronumyeckom pasznene B COOTBETCTBHUM C Yy4yeOHOW IporpamMMmoit
c(OpMyJIUPOBAHbl OCHOBHBIE BOIPOCHI TPAKTHUYECKUX 3aHATUH, HaydHass W
MeTOouYecKas JTUTepaTypa, JaHbl METOAUKHU BBIIIOJIHEHUS JIaOOPaTOPHBIX padoT U
yKa3aHHs 10 UX BBIIOJHEHUIO.

2. PekoMeHaanum o padore ¢ yueOHOM U HAYYHOM JIMTEPATYpPOH.

[Ipy moAroToBKE K MPAKTHYECKUM 3aHSITHSAM CIEAYeT HCIOJb30BaTh B OC-
HOBHOM YUYEOHUKHU U y4yeOHbIE MOCOOMS U3 TPUBEAEHHOTO CIIMCKA JIUTEPATYPHI.

Cnegyer 4eTKO 3HATh ONPENEIECHMS, TOMOJHATH KAXKIbIA TEOPETUUYECKUMI
BOIIPOC COOTBETCTBYHOLIMMU IPUMEPAMH.

3. PekoMeHIaIMHU 110 MOATOTOBKE K MPAKTHYECKUM 3aHATUSIM H 3a4€TY.

CaMocTosITeIbHOE W3YyYEHHE IUCIMIUIMHBI 1IE€JIeCO00pa3HO HauWHATh, O3-
HAaKOMHUBILIHCH C MPOrpaMMOil JNUCLHMIUIMHBI M TpPeOOBaHUSMU K 3HAHUSIM U
YMEHUSM M0 AAHHOW JUCHUIUIMHE. J{anee MOKHO NMEepPEeXOAUTh K €ro Mo3TalmHOMY
U3YYEHUIO, TpHUBJIEKas JUIsl 3TOr0 MaTepuaibl JEKUUA W PEKOMEHIOBAHHYIO
y4eOHYIO JTUTEPATYPY.

W3ydass AuCUMILIMHY, HEOOXOAMMO TOOUTHCS OBJAJACHUS €€ OCHOBAMU U
HAy4YNUTHCSI IPUMEHATh TEOPETUUECKHUE 3HAHUS IS PELICHUS NMPAKTHYECKUX 3aad.
CopnepxaHre HE3HAKOMBIX TEPMUHOB, BCTPETHUBIIMXCA B IPOLECCE OCBOCHHMS
y4eOHOro Marepuaia, MOXHO BBISCHUTH MPU MOMOILIM CIPABOYHON JHUTEPATYpPbI
WM Y TIPEeTno/IaBaTelis.

Cnegyer 4YeTKO 3HATh OMNpENEICHUsS, TNPUHLMUIBI, JONOJHATh KaXKIbIH
TEOPETUYECKHI BOITPOC COOTBETCTBYIOIIMMHU IpUMEpamMu U rpadukamu.

KpuTepun oieHKH BBINOJIHEHUSI CAMOCTOATEIBbHOI padoThI.
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KPUTEPUSIM:

e 3HaHuUE TCPMHUHOJIOTHUHN XpOMaTOFpa(bI/I‘ICCKHX METOOB,

e JlomHOTa 1 KaYueCTBO BBINOJHEHHBIX 3aHaHHﬁ;

OuenueaHue noo02omosKu K npakmudeckum 3animuim MPOBOAUTCA 110

o [IpaBuibHOCTH OPOPMIICHHUSI OTYETOB IO JTAOOPATOPHBIM paboTaM;

L TGOpCTI/I‘ICCKOG 000CHOBaHHE IMOJIYUYCHHOI'O pE3yJjibTaTa,

L OTCYTCTBI/IG (1)aKTI/I‘-ICCKI/IX OII_II/I6OK, CBA3aHHBIX C IIOHMMAaHUCM TCMBI.

IV.KOHTPOJb JOCTUKEHUS LEJEN KYPCA

OneHouyHble CPECTBA -

KoHntponupyemslie
Ne POIHIPY Kopap! u stamnsl popmupoBaHus HaMMCHOBAHHE
y pa3aesl / TeMbl . -
i CIIHAIUIHHDI KOMIETCHIHMH TEKYILIUii IIPOMEKYTOUHAS
KOHTPOJIb aTTecTanus
Pazgen I. [TpoBepka
Knaccuduxanus TOTOBHOCTH K
xpomarorpaduyec- 3Haer naboparopubiM | Bonpocel k
KX METOJIOB pabotam Nel-3. |3auety NeNe 1-14
' CobecenoBanue
AncopOrroHHas (YO-1)
MOJICKYJISIpHAsT U
[IpoBepka
pacipenenuTebHast
oT4eTa o
Xpomarorpagus. v 71a60paTOPHBIM B
Tema 1. Beenenue. MeeT pa6oram Nel-3 OIIPOCHI K
Vctopus MeTona. (TIP-6). 3aueTy NeNe 1-14
Knaccudpukanus CobecenoBanue
XxpomaTtorpaduuec- (YO-1).
KHX METOJIOB.
1. |AHamuTu4ecKkue u
IIpenapaTUBHbIE I1K-1.1-1.4
acIIeKThI
Xpomarorpagpuu.
Bp pad AHnanus
O3MOHOCTH 1 71a00paTOPHBIX
3Ha4YeHHE METOo/1a. pabor Ne 1-
Tema 2. Bmaneer 3.(TIP-6). Bormpocsr K
3agety NeNe 1-14
AncopOrnonHas I'pynmosas
MOJIEKYJIsIpHast muckyceust (YO-
xpomatorpadus. 4).
Tema 3.
PacnpenenurenbHas
OymakHas
xpomarorpadus.
2. Pasnen II. T'azo- [1K-3.1-3.4 3Haer IIposepka Bonpocer k
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JKUIKOCTHAS U

T'OTOBHOCTH K

3aueTy NeNe 15-

BBICOKOA ) (DEeKTHBHAS nabopatopubiM | 30
KUJIKOCTHAs pabotam Ne4,5
Xxpomarorpadus. (TTP-6).
Tema 1. I'azo- CobecenoBanue
JKHMJIKOCTHAs (YO-1).
);I;;h;a;orpa®nﬁ. TIposepxa
oTYera 1o
Bhicoxosgdexrip- nabopaTopubiM | Borpocsl k
Hasl KHAKOCTHAA VYmMmeer pabortam Ne4,5. |3auety NeNoe 31-
xpomMarorpadus.
(TIP-6). 41
Xpomarorpadus Ha CobecenoBanue
OINITUYECKU aKTHBHBIX (VO-1).
dazax.
Tewma 3.
[IpenaparuBHbIi
acnekt [2KX u
BDXX.
Pazpnen III. I[Ipoune
Xpomarorpadudecku AHanus
€ METO/JIbI. 71a00paTOPHBIX Borpoch
Tema 1. pador Ne 3aueTy NeNe 42-
HonobmeHHast Brnaneer 4,5.(ITP-6). 53 y AR
xpomarorpadusi. Hrorosoe
Tema 2. I'enb- TECTUPOBAHUE
xpomarorpadusi. (TIP-1).
Tema 3. ApunnHas
xpomarorpadus u
poyne
Xpomarorpagpude-
CKHE METO/[IBI.
Pazpen IV.
[Ipuxnagaeie
xpomarorpadudec-
KHE€ METO/IbI.
Tema 1.
Xpomarorpaduue-
CKHE€ METOJBI IIpoBepka
aHanmsa TOTOBHOCTH K
OKPY’KarOIEH CPEeBl. aeT naboparopHbiM | Bompocs! k
Tema 2. I1K-4.1-4.2 pabotam Ned4,5  |3auety NeNe 15-
Xpomatorpaduye- (TTP-6). 30
CKH€E METOEI, CobecenoBanne
OCHOBAHHBIC Ha (YO-1).

aHanu3e
PaBHOBECHOTO Iapa.
Peakumnonnas
ra3zoBas
xpomarorpadus.
Tema 3. Xpomaro-
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Macc-
CHEKTPOMETPHUSL.
Ananuz
He(TenpoayKTOB
Xxpomarorpaguyie-
CKHMH METOJIaMHU.
Tema 4.
Xpomarorpadude-
CKME€  METOJhl B
KJIMHUYECKOMN
TOKCUKOJIOTHH u
MEIHUIMHCKON
JTMarHOCTHKE.
Paznuunble acnekTsl
HCIIOJIb30BAHUSA
Xxpomarorpaguyie-
CKUX  METOJOB B
MIPOMBIIIIJICHHOCTH

YmMmeer

IIpoBepka
oTyeTa 1o

1a60paTOPHBIM
pabotam Ne4.5.

(TIP-6).
CobecenoBanu
(YO-1).

€

Bomnpoce! k
3auety NeNo 31-
41

Bnaneer

Ananuz
71a00paTOPHBIX
pabor
4,5.(ITP-6).
Htoropoe
TECTUPOBAHUE
(TTP-1).

No

Bomnpocs! k
3auety NeNo 42-
53

V. CHHUCOK YYEBHOM JIUTEPATYPBHI U UHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

OcHoBHas JuTEparypa:

1. HonronocoB A.M., PynakoB A.b., IIpynkoBckuit A.I'. Kononounas

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

aHaJIMTHYeCKast XpoMarorpadus: IpakTHKa, TCOPHUs, MOJCIUpOBaHUE. YueOHOE
nocobwue musa BIIO. . CII6: Jlans, 2015.- 468c. JlokanpHas cetb [IBOY: b1 Jlanb.
HocrtymnHo no agpecy:

2. KontoxoB B.}O. Xpomarorpadus. Yueonuk nis BITO. CII6: Jlans, 2012.-

224c. JlokanpHas cetb JIBD®Y: B/l JIans. JlocTynHo 110 ajpecy:

http://e.lanbook.com/books/element.php?pll id=4044
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http://e.lanbook.com/books/element.php?pl1_id=63592
http://e.lanbook.com/books/element.php?pl1_id=4044

3. CrrueB C.H., 'aBpununa H.A. BeicokoaddekTrBHAS KUAKOCTHAS
xpomartorpadus: aHaTUTUKA, (PU3ndecKas XuMus, paclo3HaBaHUE
MHOTOKOMITOHEHTHBIX cucTeM. YueOHoe nmocooue misa BIIO. . CII6: Jlans, 2013.-
256c. JlokanbHas cets IB®Y: B/] Jlanb. JlocTynHO 1o agpecy:

http://e.lanbook.com/books/element.php?pll_id=5108

4. AHanuTHuyeckas XUMHs. XpoMaTtorpaduiueckiue METOIbl aHAN3a !

ydeOHOe TTOCOOHE TS BY30B 110 XMMHYECKUM crieruaibHocTsIM / A. .
Kebentse. Munck : HoBoe 3nanue Mocksa : Uadpa-M , 2013.-205¢. JlocTymHO
o aapecy: http://lib.dvfu.ru:8080/lib/item?id=chamo:703167&theme=FEFU

5. Ananutnyeckas Xumusa. AHaIUTHKA 2. KOTMYeCTBEHHBIN aHAIN3.

Du3nKo-XUMUYECKHe (MHCTPYMEHTAIBHBIC) METO/IBI aHAJIM3a ;| YUeOHHUK JJIsI By30B
/ YO. A. Xapuronos, Mocksa : I'DOTAP-Meaua , 2014.-654 c. JloctynHo 1o
anpecy: http://lib.dvfu.ru:8080/lib/item?id=chamo:736559&theme=FEFU

JlonoJIHUTEIbHAA JTUTEpPATypa
1. 'momon XK., I'mitemen K. KonunuectBeHHasi razoBasi xpoMarorpadust st
71a00paTOPHBIX aHATU30B U MTPOMBIIIUIEHHOT0 KOHTpOJI. - M., Mup, 1991.-580c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:31016&theme=FEFU

2. BacunbeB B.I1. Ananutuueckas xumus. B 2 xH., KH. 2. ®usuko-

XUMHYECKHE MeTOabI aHain3a. YueOHuk 11 BY3o0s/ B.I1. Bacuires: M.:
Hpoda, 2009. 384c. JloctynHo 1o ajapecy:
http://lib.dvfu.ru:8080/lib/item?id=chamo:294952&theme=FEFU
3.Xpomatorpadus B ToHkux cnosix /Ilep. ¢ Hem. mox pen. D. llrans/. - M.,
Mup, 1982.-381c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:127731&theme=FEFU
4. Jlpyros FO.C., benukoB A.b., [IpsxoBa I'.A., Tynbuunckuit B.M. Metoabt

aHaln3a 3arpsi3HEeHu Bo3ayxa. - M., Xumus, 1984.-384c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:135857 &theme=FEFU
5.0pnoB B.H., AparckoB A.A. KunkoctHas xpomarorpadus. Teopetuueckue

ocHoBbl.-CUHTEKO, [I3epxxunck, 1997 (anekTpoHHbBINM BapuaHT).-42c.
JoctymHo o aapecy: http://anchem.ru/chromos/ligch.pdf

Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIUOHHON ceTH
«AHTEepHET.
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/

oW e
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Ilepeyens MH(POPMALMOHHBIX TEXHOJIOIMH M MIPOrPAMMHOI0
oOecneyeHmsl.
[Tnatdopma snexkrponHoro ooyuenus: Blackboard JIBOY.
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?conten
t id= 159746_1&course_id=_4968 1

VI. METOANYECKHE YKA3AHUA 11O OCBOEHUIO JUCIHUTIJIMHBI
PexoMeHAalIUM 10 IVIAHUPOBAHMIO M OPraHU3ALUM BPEMEHH,
OTBE/JCHHOI'0 HA U3yYEHHE AU CHHUIIHHBI

Bpems, oTBenéHHOE Ha CaMOCTOATEIbHYIO paldOTy, JOJKHO OBITh
UCIOJIb30BaHO 00YYarOIIUMCs IIJITAHOMEPHO B TEUEHUE CEMECTPA.

[InanupoBaHre — Ba)KHEWIAs 4YepTa YEJIOBEYECKON naesrenbHOocTH. Jlis
OpraHu3alyyd y4yeOHON JeATenbHOCTH S()PEKTUBHBIM BapUAHTOM  SIBIIAETCS
UCITIO0JIb30BAHUE CPENICTB, HAIOMHUHAIOIIMX O CTOSIIIMX MEpEe] BaMU 3a/adax, U UX
NOCJIEIOBATEIBHOCTH BBINOJHEHUsA. B ponu Takux cpeacts moryt ObiTh [T-
TEXHOJIOTMH (CMapT@OHBI, IJIAHIIEThl, KOMIIBIOTEPHl W T.I.), HMEIOIIHE
IPUIIOKEHUS/TIPOTPaMMbl 110  OpraHM3allMM  pacHopsiaka JAHsd/Mecsua/rona u
CUTHAJIM3UPYIOLUINX O BaXKHBIX COOBITUSX, HAIIPUMEP, O BHIIOJHEHUH 33JaHUN IO
JUCHUIUIMHE «XpomaTorpapus.

PerynsipHocTh — mepBo€ ycClIOBUE MOUCKOB 0OoJiee 3(PPEeKTUBHBIX CIIOCOOOB
paboTel. PekomenayeTcs BbIOpaTh ACHB/AHU HEJETU JJISl PETYJISPHOM MOATOTOBKU
0 AMCHUIUIMHE «XpomaTtorpadus», 3TO MO3BOJHUT MOPAIbHO HACTPOUTHCSA Ha
BBITNIOJTHEHHE TIOCTABJICHHBIX 3a]1a4, IOJrOTOBUTHCS K HUM U BbIpabOTaTh MpaBuiia
BBIMIOJIHEHMsI I HUX, HAlpuUMep, CHayaia mnpopadoTka MaTepuaia JeKUUH,
YTeHHE TEPBOMCTOYHHUKOB, 3aT€M BbIIEJICHUE U (UKCUPOBAHUE OCHOBHBIX HJIEH.
Pekomennyemoe cpeHee BpeMs JBa yaca Ha OJHO 3aHSTHE.

Onucanne MocjaeI0BaTEJIbHOCTH ACHCTBUH, 00yUYAKOIIMXCS NPH
U3yYeHHHU TUCIUNIMHBI

B cooTBercTBUM € 1ENSIMU M 33Ja4aMu JUCLMIUIMHBI CTYJIEHT M3y4daeT Ha
3aHATUAX W JOMa pa3leibl JICKUMOHHOTO Kypca, TOTOBUTCA K NPaKTUUYECKUM
3aHSTUSAM, MPOXOJUT KOHTPOJbHBIE TOUKU TEKYIIEH aTTeCTallH, BKIIOYAIOIIUE
pazHbie (PopMBI IPOBEPKU YCBOCHUS MaTepualia (codecenoBaHue, TECTUPOBAHUE U

zp.).

OcBoeHHE MUCHMIUIMHBI BKJIIOYAET HECKOJIBKO COCTABHBIX DJIEMEHTOB
y4eOHOM eI TEeIbHOCTH:

1. BHumarenbHOe uTeHUE paboueld NporpaMMmbl YYEOHOW JUCIMILIMHBI

(moMoraeTr IEeNOCTHO YBHUAETh CTPYKTYpY H3ydaeMbIX BONpocoB). B Heit
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COJICPKUTCSI TIEPEUYEHb KOHTPOJIBHBIX MCHBITAHUM JJIsi BCEX pa3/ICliOB U TEM,
BKJIIOYAsl 9K3aMEH; YKa3aHbl CPOKHM C/Jaud 3aJlaHui, MPEyCMOTPEHHBIX y4eOHOMU
porpamMMoi Kypca JUCIHUIUIMHBI « XpoMaTorpadus.

2. HeoTheMiieMOl COCTaBHOM YacCThEO OCBOCHHS Kypca SIBIISCTCS MMOCCHIICHHUE
JICKIMIA U UX KOHCIIEKTUpOoBaHue. [ Ty0OKOMY OCBOCHHIO JIEKITMOHHOTO MaTepuaa
CIIOCOOCTBYET IMPEIBAPUTENIbHAS ITOATOTOBKA, BKIIIOYAOIIAs YTCHUE TPEABLAYIIeH
JeKIuH, paboTy ¢ yICOHHKAMU.

3. PCFYJIHpHaH IMOATOTOBKA K IMPAKTHYCCKUM 3aHATHAM U aKTHBHAsA pa60Ta Ha
HHUX, BKIIIOYaromias:

— IIOBTOPCHHUC MAaTCPpHaJIa JICKIIUU 110 TCMC,

— 3HAKOMCTBO C IJIAHOM 3aHSATUS U CIIMCKOM OCHOBHOH U HOHOHHHTGHLHOﬁ
JUTCPATYpPbI, C pPCKOMCHAAWAMM I10 IIOATIOTOBKC K 3aHATHIO,

— HW3Y4YCeHHME HAYYHBIX CBEJEHUM 110 JAaHHOW TEeME B Pa3HBIX Y4eOHBIX
IMOCOOMIX;

— YTEHUE MIEPBOMCTOYHUKOB U IIPELIAracMOr JONIOJHUTEIBHOW JINTEPATY DB,

— IIOCCIICHUC KOHcyHBTaHI/Iﬁ C LCJIBKO BBIACHCHHA BO3HHKIIHNX CIIOKHBIX
BOITPOCOB ITPH IIOATOTOBKC K ITPAKTHICCKUM 3aHATUSAM.

4. IloaroroBka K 3a4eTy (B TEUEHHE CEMECTpa), TOBTOPEHUE MaTepualia BCEro
Kypca TUCUUTUINHBI.

PexomMenaanuu mo padore ¢ JurepaTrypou

N3ydyeHne DUCHMIUIMHBI CIEAYyeT HAuyMHATh C MPOPAOOTKH TEMaTUYECKOTO
IlaHa JIeKUUH, yaenss o0co00€ BHUMAHUE CTPYKTYpE MU COJAEPKAHHIO TEMbI U
OCHOBHBIX NOHATUH. 3ydeHne «CI0KHBIX» TEM CIIEAYET HAYMHATH C COCTABJICHUS
JIOTUYECKOM CXEMbl OCHOBHBIX TIOHSTUM, KATETOPUM, CBA3CH MEKIYy HHUMHU.
[lenecoobpa3no mpuOErHyTh K KiacCH(UKAIMU MaTepuaia, B YAaCTHOCTH IPHU
U3y4YEHUU TEM, B KOTOPBIX MPHUCYTCTBYET OOJBIIOE KOJIWYECTBO HE3HAKOMBIX
MOHSTUH, KaTEropuil, TEOPH, KOHIIEMINHA, OO0 HACBIIMIEHHBIX WHMOpMaIuen
THIIOJIOTUYECKOTO XapaKTepa.

[Ipu pabore c nureparypoil 00s3aTENbHO BBINKUCHIBATH BCE BBIXOJHBIC
JAHHBIE MO KaXXIOMy HCTOYHUKY. MOKHO BBIIMCBHIBATh KPAaTKO OCHOBHBIE WJEU
aBTOpa M HMHOTAA NPHUBOJIUTH HauOoJiee SIPKUE U TOKa3aTelbHbIE LUTATHI (C
yKazaHueM cTpanuil). Mure apryMeHThl «3a» WIH «IIPOTUBY» UIEU aBTOPA.
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UreHrne HAyYHOTO TEKCTa SIBJISIETCS YaCThIO MO3HABATEILHON NEATETHLHOCTH.
Ee nens — u3BneueHne u3 rekcra Heobxoaumoit nadopmanuu. OT TOro Ha CKOJIBKO
OCO3HAaHHA YHUTAIOIIMM COOCTBCHHAs BHYTPEHHSS YCTaHOBKA (HAWTH HY’)KHBIC
CBEICHHS, YCBOUTh HWH(MOPMAIUIO TIOJHOCTHIO WM YAaCTUYHO, KPUTHICCKH
MPOAHAM3UPOBATh MaTepual H T.I.) BO MHOTOM 3aBUCHUT 3((PEKTHBHOCTH
OCYIIECTBIIIEMOTO ICUCTBUSI.

Hcnonp3yliTe OCHOBHBIE YCTAHOBKH IPU YTEHUH HAYYHOI'O TEKCTA:

1. unpopManMOHHO-TIOUCKOBasT  (3ala4ya — HAWTH, BBIACIUTH HCKOMYIO
nHpopMaIuio);

2. ycBauBatomias (yCWJIds YUTATENsl HAMpaBICHBI Ha TO, YTOOBI KaK MOXHO
MOJTHEE OCO3HATh M 3allOMHHUTh KaK CaMH CBEICHHsS M3JaraeMble aBTOPOM, TaK U
BCIO JIOTHKY €T0 PacCyXICHUN);

3. aHAIMTUKO-KPUTHYECKAsT (UUTATENb CTPEMHUTCS KPUTHUYECKH OCMBICIHUTD
MaTepual, MPOaHaJIU3uPOBAB €ro, ONPEACIUB CBOE OTHOLIECHUE K HEMY);

4. TBOpuecKas (Co3aeT y uuTaTesss TOTOBHOCTh B TOM MJIM MHOM BHJIE — KaK
OTIIPaBHOW IYHKT JJIl CBOMX PAcCyKICHHM, Kak o0pa3 Juis IeHCTBUS M0 aHAJIOTUU
U T.OI. — HCIONB30BaTh CYXKIEHHUS aBTOpa, XOJA €ro MBICIEH, pe3ynbTar
HaOIIOICHUS, Pa3padOTaHHYI0 METOAMKY, JOMOJHUTh HMX, MOJBEPrHYTh HOBOM
MIPOBEPKE).

Jliis paboThI ¢ HAYYHBIMU TEKCTAMU MPUMEHSUTE CIIEAYIONIUE BUIbI YTCHUS:

1. Oubnmuorpaduyeckoe — MpPOCMAaTpUBaHUE  KapTOUEK  KaTajora,
pPEKOMEHIATENBHBIX CITMCKOB, CBOJHBIX CIMCKOB )KYPHAJIOB M CTaTel 3a TOJ U T.I1.;

2. MPOCMOTPOBOE — MCIOJB3YeTCS IS MOMCKa MaTEPHAJIOB, COJEPIKAIIIX
HY)XHYI0 HHGOpMaIMIO, 00BIYHO K HEeMY MNpHOerarT cpasy mocie padoThl cO
CIIUCKAMHM JIUTEPATYphl U KaTaJIOraMH, B pe3yJbTaTe TAaKOTO MPOCMOTpa YUTATEIh
yCTaHaBJIMBAET, KaKW€ W3 HCTOYHHKOB OyAyT HCIOJIb30BaHBI B JalbHEHIIEH
pabore;

3. O3HAKOMHTEJIBHOE — MOAPa3yMEBAET CIUIOLIHOE, JIOCTATOYHO MOJPOOHOE
MpoUYTEHUE OTOOpPaHHBIX CTaTed, TJIaB, OTACJIbHBIX CTPaHMIl, LEIb —
MO3HAKOMUTHCS C XapaKTepoM MHGOPMAIINH, y3HATh, KAKHE BOIMPOCHl BHIHECCHBI
aBTOPOM Ha PaCCMOTPEHUE, TPOBECTH COPTUPOBKY MaTepuaa;

4. n3yyarolee — MpeArnojJaraeT JOCKOHAIBHOE OCBOCHHE MaTepuania; B X0J€
TAaKOTO0 YTEHHs MPOSBISECTCA JTOBEPUE YUTATENd K aBTOPY, TOTOBHOCTH INPHUHSATH
U3JI0)KEHHYI0 HMH(QOpPMAIMIO, PEATU3YETCsl YCTAaHOBKA HAa IPENEIbHO IOJHOE
NOHMMaHUE MaTepHaa;
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5. AHAJIMTUKO-KPUTUYCCKOC MW TBOPYCCKOC YTCHHMC — JBa BHJA YTCHHA
Onu3Kkue MCXKIOY coboi TEM, YTO YYACTBYIOT B PCHICHHH HCCICIOBATCILCKHUX
3aga4. HCpBLIﬁ N3 HHUX IIpCAIIojgaract HaHpaBHeHHLIﬁ KpI/ITI/I‘{CCKI/Iﬁ dHaJIN3, KakK
caMou HH(i)OpMaHI/II/I, TaK U CIIOCOOOB ¢e IMOJIYYCHUA U IIOJa4YH aBTOPOM; BTOPOC —
IIOHUCK TEX CY)KHGHHﬁ, (1)aKTOB, IO KOTOPBIM HJIM B CBA3KU C KOTOPBIMH, YHUTATCIIb
CUUTACT HYKHBIM BbICKA34aTb COOCTBEHHBIC MBICIIH.

OCHOBHBIM MJi1 CTyJEHTa SIBIISIETCS W3ydYalollee YTEHHE — HMEHHO OHO
NO3BOJISIET B paboTre ¢ Yy4yeOHOW JIMTEepaTypoil HAKAIUIMBATh 3HAaHUA B
npodeccuoHanbHOM 00JIaCTH.

[Ipu pabGore c JsMTEpaTypOll MOKHO HCIIOJIb30BAaTh OCHOBHBIE BHJIBI
CUCTEMATU3UPOBAHHOM 3aIIMCU TPOYUTAHHOTO:

1. AnHOTHpOBaHME —  TPENEIbHO  KpPaTKOE€  CBA3HOE  ONMCAHUE
POCMOTPEHHOM WJIM IPOYUTAHHON KHHUIHU (CTAaTbH), €€ COJEpPKaHUs, UCTOUHUKOB,
XapakKTepa U Ha3HAUYCHHUS.

2. llmanupoBaHme —  KpaTKas JIOTWUYECKas  OpraHu3alus  TEKCTa,
PacCKpBIBAOIAs COACPIKAHNE U CTPYKTYPY M3y4aeMOI0 MaTepHaIa.

3. Te3upoBaHue — JaKOHUYHOE BOCIPOM3BEICHHUE OCHOBHBIX YTBEPKICHHIA
aBTOpa 0e3 npuBjieueHus: GaKTUIECKOro MaTepuaa.

4. llutupoBaHME — [OCIIOBHOE BBIIIUCHIBAHWE M3 TEKCTa BBIICPKEK,
W3BJICUYEHUI, HAan0oJIee CYIIECTBEHHO OTPAXKAIOIIUX Ty WIM UHYIO MBICIb aBTOPA.

5. KoHchekTupoBaHHE€ — KpaTKoe U MOCIEI0BATEIbHOE H3JI0KEHUE
COJIep>KaHUs IPOYUTAHHOTO.

IHoaroroBka K J1a00paTOPHBIM 3aHATHIM
[Tpu moATOTOBKE K JTA0OPATOPHBIM 3aHSATUSIM PEKOMEHYETCS MOJIb30BaAThCS

MaTepuajgaMHy JICKIIUN, PEKOMEHIOBAHHOM JIUTEPATYPOU U PECYPCAMU UHTEPHET.
Boripochl, KOTOpbI€ BBI3BIBAIOT 3aTPYIHEHHUE MPU TTOJATOTOBKE, TOJKHBI OBITH
3apaHee chOpMYyJIUPOBAHBI U O3BYUYEHBI BO BPEMS 3aHATUN B Ay TUTOPUU IS
JIOTIOJTHUTENIBHOTO pa3bsACHEHUS npernoaaBaTeneM. OTBEThI, BRIHOCUMbIC Ha
o0CyXeHre, TOJDKHBI ObITh TIIATEIBLHO MOATOTOBICHBI U IO HUM COCTaBJICHA
cxema (Tu1aH), KOTOpOM CTYACHT MoJIb3yeTcs Ha 3aHsATuu. [Ipu oTBeTE HAMO
JIOTUYECKU TPAMOTHO BBIPaXKaTh U 0OOCHOBBIBATH CBOIO TOUKY 3pEHHUSI, CBOOOTHO
ONEPHUPOBATH MOHATUAMM U KateropusiMu. [Ipu camocToATeIbHOM pEIllIeHUH 337124
HY>KHO 000CHOBBIBATh KaXKIbI TaIl PEIICHUS, UCXO/IA U3 TEOPETHUECCKUX
TIOJIOKEHUN Kypca.

3aiaHue Ha I0M K JIa00OPATOPHBIM 3aHATUAM Ne 1-5
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[TpocMoTpeTs MaTepuan JeKIuil, yueOHUKA U METOAMYECKHE PEKOMEHIAIuU
K BBINIOJIHEHUIO JTA00OpaTOpHON paboThl M TMOATOTOBUTHCA K OCYIIECTBICHUIO
J1a60paTopHOM PabOTHI.

3amanue HA 10M K J1a00paTOPHOMY 3aHATHIO Neb6

[TpocMoTpeTs MaTepual JIEKIHiA, Y4eOHUKU U MOATOTOBUTHCS K 0OCYXKICHUIO
npobiieM B Xpomatorpaduu.

MeTozmquKne YKa3aHuA K BBIINOJIHCHUTO ﬂaﬁopaTopHmX paﬁoT

JIABOPATOPHASA PABOTA Ne 1
Tema: Pazoenenue amunoKucaom ¢ HOMOubIo pacnpeoeaumenbHoul
xpomamoczpaguu na dymaze.
Metoa npoBeaenusi: HayuHo-uccnenoBareiabckuil. Pa300p KOHKpeTHBIX
CUTYaIUH.
HEJIb PABOTBbI: ocBoeHue MeTo1a paauaibHON OyMaxHON
xpomartorpaduu.

IHoAroToBUTHCSA K BHINOJIHEHHIO CJIEAYIOIIMX 3a/1a4 padoThbI:

1. OCBOWTH METOAMKY pa3[eeHUs W UACHTHU(PHUKAIUU aMHUHOKHCIOT
METO0M OyMa)KHOU XpoMaTorpaduu.

2. M3yantp  3aBUCUMOCTH  TPOJABMKECHHS  AMHHOKHCIOT  TIO
XpomaTorpaMMe, UCXOI U3 UX CTPOCHUS.

3. P
CIIUTh 3a/lady OINpEICJIEHUsI COCTaBa CMECH aMHUHOKHUCIOT METOJ0M
paanabHON OyMa)KHOW XpomaTorpaduu.

BOITPOCHI IJ11 CAMOITPOBEPKH

1. B yeM COCTOUT CYLIHOCTb JKUJIKOCTB-KUIIKOCTHOU
pacrpeaenuTeaIbHol XxpoMmarorpadun?

2. B uem mpeumymiectBa MeTojga OYMa)KHOW paclpeeuTeIbHON
xpomarorpapuun?

3. Kakumu pabourMu XapakTepucTUKaMu J0bKHA o0nafgaTh Oymara Jiist
xpomarorpadun?

4. Kakue TpeOoBaHMs K pacTBOPUTENSAM, MPUMEHSEMbIM B OyMa>KHOMN
xpomarorpadun?

S. Kak nposBisioT nsiTHa B OyMaxkHOM XxpomaTtorpaduun?
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JIABOPATOPHAS PABOTA Ne 2
TEMA: Hexomopbuie cneyuaibhvle npuemsl padoomol: MHO2OKPDAMHAA U
cmynenyamasn xpomamozpagus; 0symepuan xpomamozpagus.

MeTtoa npoBeaenusi: HayuHno-uccnenoBarenbckuid. Pa30op KOHKpETHBIX
CUTYyaLUH.

IEJIb PABOTDI: ocBoeHME METOa AHATTUTUYECKONM TOHKOCIOMHON
xpoMarorpaduu.

IoaAroTOBUTHLCA K BBINOJHEHUIO CIEAYIONIUX 32/1a4 Pa0doThI:

1. TlomoOpath ycioBusi pasleiacHusi (3JI0eHTbl, MHOTOKPATHOCTH
MPOrOHKM) cMecH BelnecTs ¢ onu3kumu R (2,4-/THOI aneToHa, UKIOreKCaHOHa,
[UKJIONIEHTAaHOHA, KAalIPOHOBOTO aJIbJIETUIA).

2. C momomipio ABYMEpPHOH XpoMarorpaduui yCTaHOBHUTH OJHOPOIHOCTH
BEIIIECTBA.

BOITPOCHI IJ1sd CAMOITPOBEPKH
Yro takoe TCX?

[Tepeuncnure noctynarsl Teopun TCX?

Yrto o3HauaroT BeauunHbl Rf, N, H?

Kakue tpeboBanus k copberTam, npuMensembiM B TCX?

Kakue paznoBugHocTH copOeHTOB npuMensitoTes B TCX?

B kakux cirydasix npuMeHseTCsl MHOTOKpaTHas1, isyMepHas TCX?

No Ok owh e

Kakue cnnocoOb1 o0HapyxeHnus nsareH Ha TCX Bbl 3HaeTe?

JIABOPATOPHASA PABOTA Ne 3
(paboTta paccurTaHa Ha JIBA 3aHSITHS)
TEMA: Koaonounaa xpomamozpagusa (Pazoenenue cmecu azooensona u
O-HUMPOAHUIUHA).
Merton npoBenenusi: Hayuno-uccnenoBarenbckuid. Pazdop KOHKpeTHBIX
CUTYyalUu.
HEJb PABOTBbI: ocBoeHue MeTo1a aicOpOIIMOHHON KOJTOHOYHOM
xpomartorpaduu.

IToaAroTOBUTHCH K BBINOJTHEHHIO CJICAYIOIIHUX 3a1a4 paﬁoTu:

1. [TpuroToBUTH KOJOHKY JMJIi XpOMAaTorpauueckoro pasjaeiaeHHs
CMECH.

2. ITpousBectu pa3aeneHue cMecH a300€H30J1a U O-HUTPOAHWINHA.

3. C mnoMouipl0 TOHKOCIOWHOW XpomaTorpaduu U ONpPEAeIICHUS

TEMIIEPATYpPhI IJIABJIICHUS YCTAHOBUTH OJJHOPOJHOCTH BEIIECTBA.
4, Pacuutarh CymMMapHbIi BBIXOJ C KOJOHKM M BBIXOAbI OTIEJIBHBIX

pasacisiCMblX KOMIIOHCHTOB.
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Bonpocs! Aj1s1 caMONIPOBEPKU:

1. Uto Takoe copOuus u aecopOuus?

2. Kakue TpeboBaHus k copOEHTaM, MPUMEHSIEMBIM B aJCOPOIMOHHOMN
KOJIOHOYHOU XpomaTorpadum?

3. Kakue pa3HOBUIHOCTH COpPOCHTOB MPUMEHSIOTCS B aJICOPOIMOHHOM
KOJIOHOYHOM XxpomaTorpaduu?

4. Kakne  TpeOoBaHMsI K  pacTBOPHUTENSIM, MPUMEHSIEMBIM B
a7IcOpOIIMOHHON KOJIOHOYHON Xpomarorpaduu?

JIABOPATOPHASA PABOTA Ne 4
(paboTa paccuuTaHa Ha JIBa 3aHITHS)
TEMA: IIpenapamugnan moukociounas xpomamozpagus (noooop
ycoeuil, pazoenenue cmecu U UOeHmMuPuUKayua 0- U n-HUMpPOAHUIUHOE).
Mertox npoBenenusi: Hayuno-uccnenoBarenbckuid. Pa3dop KOHKpeTHBIX
CUTYyalUu.
HEJb PABOTBbI: ocBoeHue MeTo1a aicOpOIIMOHHON TOHKOCTOMHOM
npenapaTuBHON XpoMartorpaduu.
IoaAroTOBUTHLCH K BBINOJHEHUIO CICAYIONINX 3a/1a4 padoThI:

1. [IpuroToBUTH MIACTUHKY JUISI XpOMAaTOrpauyeckoro pasiaeieHus
CMECH.

2. [lonoGparb ycioBUs [l NPENapaTUBHOTO pa3lIEJCHUsI CMECH C
nmoMomibo anaautTrudeckoir TCX.

3. [IpousBecTr pa3neneHre CMECH M-HUTPOAHWINHA U O-HUTPOAHUIIMHA.

4, C mnoMOmIpI0 TOHKOCIOWHOW XpomaTorpaduu U ONPEICIICHHUS

TEMIEPATYphI MJIABJICHUS YCTAHOBUTH OJTHOPOJAHOCTH BEIIECTBA.

S. Paccuntarth cymMMapHbI BBIXOJ C IUIACTUHBI U BBIXOJbI OTAEIBHBIX
pazzensieMbIX KOMIIOHEHTOB. PaccunTaTs 3 dekTuBHOCTH pazaeneHus u BOTT.

Bomnpocs! Aj1s1 caMONIPOBEPKU:

1. Yrto Takoe copOuus u necoporus’?

2. Kakue tpeboBanust Kk copOeHTaM, MPUMEHSEMbIM B aJCOPOIIMOHHOMN
TOHKOCJIOHHOM XpoMartorpahuu?

3. Kakue pa3HOBUIHOCTH COPOEHTOB MPUMEHSIOTCS B aJCOPOIIMOHHOMN
TOHKOCJIONMHOM XpoMarorpabun?

4. Kakue  TpeOoBaHuMs K  pacTBOpUTENSIM, MPUMEHSEMBIM B
a7ICOPOLIMOHHON TOHKOCJIOMHOM Xpomatorpaguu?

JIABOPATOPHASA PABOTA Ne 5
TEMA: Onpeodenenue KauecmeeHno20 U KOJIUYECMBEHHO20 COCMABA

cmecu y2ieeo0opooos MemoooMmM 2a30-HCUOKOCHMHOU Xpomamozpaghuu.
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Metoa npoBenenusi: Hayuno-uccnenoBarenbckuii. Pa3oop KOHKpeTHBIX
CUTYaIHM.

HEJIb PABOTDI: ocBoeHre MeTo/1a ra30-XKUAKOCTHON XpoMaTorpaduu.

IoaAroTOBUTHLCS K BBINOJHEHUIO CICAYIONINX 3a1a4 padoThI:

1. O3HaKOMUTBCS ¢ PabOTOM ra30-KUIAKOCTHOTO XpomaTorpada

2. Pa3nenuth cMeCh YIileBOJAOPOI0OB

3. YCTaHOBUTH Ka4ECTBEHHBIM COCTAB CMECU METOJIOM BHYTPEHHEN
HOpMaJIU3aluu

4. YCTaHOBUTH KOJIMYECTBEHHBIN COCTAB CMECHU

Bomnpocs! AJ1s1 caMONIPOBEPKU:

1. B gyem cymHocts metoga [KX?

2 Kakue orpannuenus metona [ KX Bel 3HaeTe?

3. Kakune pasHOBUIHOCTH JETEKTOPOB MpUMEHSOTCS B MeTtoae [ JKX?
4 Kak ycTpoen karapomerp?

JIABOPATOPHAS PABOTA 6.
TEMA: Onpeodenenue KauecmeeHH020 U KOIUYECMBEHHO20 COCMABA
cmecu  yeneeooopooos MemooomM  6bICOKOIPPEeKmMugHou  HcUOKOCMHOU
Xxpomamozpaghuu.

Merox npoBenenusi: Hayuno-uccnenoBarenbckuid. Pazdop KOHKpeTHBIX
CUTYyalUu.

HEJb PABOTDbI: ocBoeHue MeTo1a BBICOKO3(P(HEKTUBHOM KUJIKOCTHOM
xpomartorpaduu.

IoaAroTOBUTHLCS K BBINOJHEHUIO CICAYIONIUX 32124 padoThI:

1. O3nakomuThes ¢ pabotoit BOXK xpomarorpada.

2. Pa3znenuth cMech yIieBOIOPOIOB.

3. YCTaHOBUTH KAYECTBEHHBIN COCTAB CMECH.

4. YCTaHOBUTH KOJMYECTBEHHBIN COCTAB CMECU METOJIOM BHYTPEHHETO
cTaHjaapra.

Bonpocsl 17151 cCaMONIPOBEPKU:

1. B uem cymHocTh MeTosia BOKX?

2 Kakue orpannuenus meroga BOXKX Bbl 3Haete?

3. Kakue pa3HOBUIHOCTH JETEKTOPOB MPUMEHSIIOTCS B MeToge BOXKX?

4 Kak yctpoen BbicOKO3(h(PEKTUBHBIN KUAKOCTHBINA XpomaTorpad?

IToaroroBka Kk 3a4ery
B mpouecce moaAroroBkM K 3a4eTy, CIEAyeT JIMKBUIAMPOBATH WMEIOLLIUECS

npobOenbl B 3HAHUAX, YIIyOUTb, CHUCTEMAaTHU3UPOBATH W YNOPSIOYUTH 3HAHMUAL.
Oco0oe BHHMMaHHE CIIEAyeT YyJEIUTh OpTraHM3allid MOJIrOTOBKM K 3auety. s
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3TOTO BaXKHBI CJIEAYIOIINE MOMEHTHI - COOJIIO/IEHUE peXUMa JHS: COH He MeHee §
4acoB B CYTKH; 3aHATHS 3aKaHUMBaTh HE MO3AHEE, 4yeM 3a 2-3 yaca J0 CHa;
IOPOTYJIKM Ha CBEXEM BO3JyXE, HEYTOMMTEIbHBIE 3aHATHS CIOPTOM BO BpeMs
HEPEPBIBOB MEXAy 3aHATHUAMHU. Hanuuue NOJHBIX COOCTBEHHBIX KOHCIEKTOB
JEKIHUA SIBISIETCS HEOOXOAMMBIM YCIOBHEM YCHEIIHOW caauu 3adera. Ecnu
OpOMyIleHa Kakas- Ju00 JIeKuus, HEeoOXOIUMO €€ BOCCTaHOBHUTbH, 00IyMaTh,
YCTPAaHUTh BO3HUKIIHE BOIMPOCH, YTOOBI 3allOMHHAHHE MaTepHaia ObLIO
oco3HaHHbIM. CienyeT MOMHHUTh, YTO MPHU MOATOTOBKE K 3a4eTy BHAYaJle Hal0
IPOCMOTPETh MaTepuaj I0 BCEM BONpPOCAM CAABAEMOW JUCUUIUIMHBI, Jaiee
OTMETUTh i1 cebs Haubosee TpyOHBIE BOIPOCHI M O00S3aT€NbHO B HHUX
pa3zoOpaTthcsi. B 3akmioueHue emie pas3 LenecooOpa3HO NOBTOPUTh OCHOBHBIE
IIOJIOKEHUSI.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUIIJINHBI
YdeOHple XxuMHUeckue jaboparopun. XUMHUECKasl MOCyJa M XUMHUYECKHE
PECAKTHUBHI.
[Ipu peanuzaumu yKa3aHHbIX BHJOB Y4eOHOW pPabOTBI 1O  KypcCy
«Xpomarorpadus» UCIONb3YIOTCS:
e Bricokoa ek THBHBIH KUAKOCTHBIN XpomaTorpad Agilent 1100.

eBricokordexTuBHbIN  KuaKocTHOM xpomatorpadp SHIMADZU
LCOGA.

e Xpomatomacc-cnektpomerp Agilent GC-6890.
e["azo-xunkoctHpIi XxpomaTtorpad JIXM-90.

e XpomaTorpapuyeckue Kamepsbl.

e Xpomarorpapuieckie KOJOHKH.

e Xpomarorpapuieckue niacTHHBbI.

e Muxkpommpui 5, 10 MxJ1.

¢ YT1eBo10pOIbl: OEH30J1, TOTYOJ, O-KCHIIOJN, TEKCaH.
eKpacurenu.
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Vill. ®OHAbI OHEHOYHBIX CPE/ICTB

O1eHOYHEIE cpe€acTBa -

KonTponupyemsbie
No pasnlzanbl 5) zeMH Konp! 1 aTamns! hopmMupoBaHus HaHMCHOBAHHC
n/n JACIIATUTHHBI KOMIIETeHIH TEKYIIHIA POMEKYTOUHAS
KOHTPOJTb aTTecTanus
Pazgen I. [IpoBepka
Knaccudukanus TOTOBHOCTHU K
xpomarorpaduuec- 3HaeT nabopatopHbiM | Bompocs! k
paboram Nel-3. |3auery NelNe 1-14
KHX METOJIOB.
A 5 CobecenoBanue
NcopOLMOHHAs (VO-1).
MOJIEKYJIsIpHas U 0
pacnpeenuTenbHast o TI; ?sz;(g
xpomarorpadus. 1a00paTOPHBIM
Tema 1. Beenenue. Ywmeer paboram Nel-3 Bomnpocer k
3ayery NeNe 1-14
Ucropus metona. (TIP-6).
Knaccudukanums CobecenoBanue
xpomaTtorpaduuec- (YO-1).
KHX METOJIOB.
1. |AHaJUTHYECKUE U [1K-1.1-1.4
npernapaTUBHBIC
aCTIeKTHI
Xpomarorpadumu. ARams
Bo3smoxxnocTy n Ta6OPATOPHBIX
3HAa4YeHHE METO/Ia. paGor Ne 1-
Tema 2 Bnaneer 3.(TIP-6) Bomnpocsr K
A : F' ) 3auety NeNe 1-14
NCOpOIIMOHHAs pynmnoBas
MOJIEKYIApHas muckyceust (YO-
xpomarorpadus. 4).
Tewma 3.
PacnpenenurensHas
OyMakHast
xpomatorpadus.
Paszpen II. 'azo- Iposepka
JKUIKOCTHAS U TOTOBHOCTH K
BBICOKOAh (DEeKTHBHAS 3HaeT nabopaTopHbIM | Bonpocs! k
JKUOKOCTHAs pa60TaM N94,5 3a4€CTy NoeNe 15-
xpomarorpadus. (ITP-6). 30
2. Tema 1. I'azo- [1K-3.1-3.4 CobecenoBanmne
KHUJIKOCTHAS (YO-1).
xpomarorpadus. Tposepka B
Tema 2. oTYeTA 110 OMPOCHI K
Beicokoaddextus- Ymeer Ma6oPaTOPHBIM 3ayery NeNe 31-
Hasl )KUAKOCTHAs paGoTam Ned,5. 41
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xpomarorpadus. (T1P-6).

Xpomartorpadus Ha CobecenoBanue

OIITHYECKU aKTUBHBIX (YO-1).

(hazax.

Tema 3.

[IpenapatuBHbINA

acriekT [ KX n

BOXX.

Paznen III. [Ipoune

Xpomatorpaduyuecku

€ METOJIBI. AHanus

Tema 1. 71a00paTOPHBIX Borpoch!
HonoOMeHHas pabor Ne sauery NeNe 42-
xpomarorpadusi. Braneer 4,5.(IIP-6). 53

Tema 2. I'enp- Hrorosoe

xpomarorpadusi. TECTUPOBAaHNE

Tema 3. ApunnHas (ITP-1).

xpomarorpadus u

poyue

Xpomarorpagpude-

CKHE€ METO/IBI.

Paznen IV.

[Tpuxnagueie Iposepka
xpomarorpaduyec- TOTOBHOCTH K

KHE METOEL aer naboparopubiM | Bompocsr k
Tema 1. paboram Ne4,5  |3auety NeNe 15-
Xpomarorpaduue- (ITP-6). 30

CKHE METOJIEI CobecenoBanue

aHayn3a (YO-1).

OKpY>Karollen Cpeibl.

Jema 2. IK-4.1-4.2

Xpomarorpaduue-

CKHE METOJBI, [IpoBepka

OCHOBaHHBIE Ha oT4era 1o

aHaM3e nabopaTopHbiM | Borpockr k
PaBHOBECHOTO I1apa. VYmeer pabotam Ned,5.  |3auety NeNe 31-
Peakmmonnas (TTP-6). 41

ra3o.as CobecenoBanue
Xxpomarorpadus. (YO-1).

Tema 3. Xpomaro-
Macc-
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CHEKTPOMETPHSI.
Ananuz
HEPTETPOIYKTOB
xpomarorpaduye-
CKUMH METOJaMHU.
Tema 4,
Xpomartorpaduue-
CKHE€  METOAsl B
KJIUMHAYECKOMH
TOKCHKOJIOTHUH 5
MEIUIIMHCKON
JHarHOCTHKE.
Pasznuunble acHeKThl
HCIIOIb30BaHUS
xpomarorpaduye-
CKUX  METOJOB B
MIPOMBIIIIICHHOCTH

Bnaneer

Ananns
71a00paTOPHBIX

4,5.(ITP-6).
Htorosoe

TECTUPOBaHUE
(TIP-1).

pabort No

Bomnpoce! k
3auety NeNo 42-
53

ll.IIIxaja oueHNBaHUSA YPOBHS C(POPMHPOBAHHOCTH KOMIIeTEHIIUIA

Koa n Jranbl GOpMUPOBAHUS KOMIIETEHINH KpUTepHHu NnoKa3zarteju
(opmyauposka
KOMIIeTeHIIU I

[K-1.1-1.4 CTaHJapTHBIE ONEPALNU 3HaThb OCHOBHBIE CIIOCOOHOCTh

Criocoben 3HAET paboThI Ha orepanuu paboThl Ha | 3amUcaTh |

BbIOMpATh U (OpOroB | BBICOKOTEXHOJIOTHYECKOM BBICOKOTEXHOJIOTHYEC | MHTEPIPETHUPOB

UCIOJIb30BaTh | bl ypo- | 00OpYyJOBaHUM U IPaBUIIA KOM 000py1I0BaHUU aThb

TEXHUYECKHUE | BEHb) COCTaBJICHUS IPOTOKOJIOB XpoMaTorpaMm

CpEICTBa U VCIIBITAHUI BI.

METO/IbI YMETb BBIOMPATH CIIOCOOHOCTh

. BBINIOJIHSTH CTAH/IAPTHBIE

WCIIBITAaHUI HY>KHbIE IIPUMEHSTH
orepanuu Ha

JUISL peIIeHUs XpoMaTorpauueckue | MoJy4eHHYIO
BBICOKOTEXHOJIOTMYECKOM

UCCIIEI0BATEND | YMEeT METO/IbI udopmaIuio B
000pyI0BaHUHU IS

CKHUX 3a7a4 (mponBu WCCIIEIOBAHUS IS Hay4YHBIX

. . XapaKTEPUCTHUKH ChIPbS,

XUMHUYECKON HYTBIi) . XapaKTEPUCTUKHU HCCIIEIOBaHUX
IIPOMEXYTOUHOM U

HaIpaBJIEHHOC . CBIPBS ¥ IPOAYKLIUU
KOHEYHOM MPOAYKLIUN

TH, XUMHUYECKOTO
XUMHYECKOT0 TPOU3BOJICTBA

MOCTaBJIEHHBIX IIPOU3BOJICTBA

CIELUATUCTOM IIOJIHBIM IIPE/ICTABICHUEM BJIa/ICHNE TIOJHBIM CrniocobHOCTB

Oonee 00 ycTpoiicTBe 1 npejcTaBieHueM 00 | BIaJeTh

BBICOKOM Braneer MPUHIIUIIAX PAOOTHI yCTpOMCTBE U IIOJIHBIM

KBaJIM(hUKALIMH (BbICO COBPEMEHHBIX MIPUHIIMIIAX PabOThI IIPEACTABJICHHU-

i) xpomarorpagos; COBPEMEHHBIX eM 00

BIIaJICHUE Pa3HOOOPa3HBIMU | XpoMaTorpados; YCTPOWCTBE U
crioco0amu BJIaJICHUE MPUHIUIIAX
poOOTIOATOTOBKH JIJISI Pa3HOOOpa3HBIMHU paboTHI
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OCHOBHBIX NU3Yy4a€MBbIX

criocobamu

pUOOPOB IS

XpoMaTtorpaduyeckux poOOIOATOTOBKU xpomarorpadu-
METO/0B HCCIIEIOBAHHUS. JUIsl OCHOBHBIX 4eCKOIo
U3y4aeMbIX aHaJIn3a.
XpoMarorpaduyeckux
METO/OB
UCCJIEI0BaHMS,
[1K-3.1-3.4 CIIOCOOHOCTH CIIOCOOHOCTh
Criocoben UCIIOJIb30BaTh JIFOOON | UCMOJIBb30BATh
BbIOMpAThH 13 OCHOBHBIX m060i 13
TEXHUYECKHE xpomarorpagu- OCHOBHBIX
CpeacTBa U YECKUX METOJIOB xpomarorpadu-
METO/bI suact THITIBI COBPEMEHIOTO aHaJIM3a Ha YECKUX METOJIOB
. (OpOroB | TEXHOJOTUYECKOIO
UCTIBITAaHU I . COBPEMEHHOM aHaJIM3a Ha
JUIs peLIeHus biif yPO- | 000PYOBAHNA JLIA PIICHHS 000pyIOBaHUH JUIS COBPEMEHHOM
BEHb) XpomatorpaduyecKkux 3aaad
TEXHOJIOTHYEC peLeHHs 000pyIOBaHUH
KHX 3aj1a4, TEXHOJIOTUYECKUX U1 peLIeHus
MIOCTaBJICHHBIX 3ajad. CTPYKTYpHO-
CHELHaTNCTOM aAHATTMTUYECKUX
Oonee 3ajad.
BBICOKOM YMEHHUE COCTaBHUTb OTYET
KBaJTH(PUKAIIUN 0o0pabatbIBaTh 0 COOTBETCTBUH
BBINOJIHATh HOJIy4EeHHBIE xpomarorpaduy
ymeer xpomarorpadudeckuii Xpomartorpadudeckue | eCKUX JaHHBIX
(nposH aHaJIu3 Ha COBPEMEHHOM JTaHHBIE Ka4eCTBEHHBIM
HyTH1iH) 000pyI0BaHUHU IS WIn
pELIeHHS TEXHOJIOTUYECKUX KOJINYECTBEHHBI
3amaq M
XapaKTepUCTHKA
M BEIIECTBA
BJIaJICHHE HAaBbIKAMU | CHOCOOHOCTBIO
IIPaKTUYECKON HCII0JIb30BAaTh
paboThI Ha pa3sHooOpa3HbIe
. COBPEMEHHOM CIIOCOOBI
HaBBIKAMU MPAKTUYECKOM
Brnaneer 000pyI0BaHUHU. poOONoAroToB
(BbiCO- paboThl HA COBPEMEHHOM K Tipi
. 000py/I0BaHUY.
KHI) UCTOJIb30BAHUHU
Pa3INIHBIX
xpomarorpadu-
YECKUX METOJIOB
aHaJIM3a;
[1K-4.1-4.2 3HaHHUE MPOIETYPHI 3HaHUE
CHOCOOHOCTh BBINOJIHEHUS aHAIN3a | IPOLEyphl
OCYIIECTBIISATH | 3HAET ATaITbl KOHTPOJISI KauecTBa Pa3INYHBIX THIIOB BBITTOJTHEHUS
KOHTPOJIb (TOpOTOB | CHIPhs 1 KOMIIOHEHTOB XUMHUYECKOMH aHaIM3a
Ka4yecTBa BIif ypO- | BBITYCKAEMOM MPOAYKIIUT TPOTYKITHH Pa3INIHBIX
CBIPbS, BEHB) XMMHUYECKOT0 Ha3HAYCHHS TUIIOB
KOMITOHEHTOB XUMHAYECKOH
U IPOAYKIHH
BBIITyCKaeMOH | ymeer MIPOBOJIUTH MACTIOPTU3ALUIO | YMEHHE yYMEHHUE
POAYKIIMH (mpoaBU | MPOAYKLIUU XUMHUYECKOTO OCYILIECTBIISATh OCYIIECTBIIATh
XMMHWYECKOTO | HYTBIH) | Ha3HAYEHUS npoIelypy aHallu3a | MPOIEeaypy
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Ha3Ha4YeHMUs, Pa3IMYHbIX THUIIOB aHaym3a
MIPOBOIUTH XUMHYECKON Pa3IMYHBIX
acrnopTH3au MPOIYKIIHH TUIIOB
0 TOBapHOM XUMHYECKOU
IPOAYKIIMH MPOIYKIIMH
CHOCOOHOCTh CIIOCOOHOCTh
MIPOBOJMTD IMOJIHBIH MIPOBOAUTD
XpomaTorpauuecKuil | MOJHBIHA
CIIOCOOHOCTBIO COCTABISATh | aHAIM3 IPOAYKIIUH, xpomatorpaduy
BIazICeT [IPOTOKOJIBI I/ICHBITaHI/}'f/'I, opopMIIATH OTHET 0 €CKMI aHaJIN3
(Bbico- MacrnopTa XuMHUYECKOU BBITIOJHEHHOH paboTe | MpoIyKIUH,
ki) HPOJYKLIIH, OTHETI O 1o 3aJaHHoi popme | oPOPMIIATH
BBIMIOJTHEHHOHN paboTe 1Mo OTYET O
3aaHHOM (popme BBITIOJTHEHHON
pabore 1o
3alaHHOU
dhopme

IIpuMepHbIi nepedyeHsb oueHOYHBIX cpeacts (0OC)

|. YeTHbIlit onipoc

1. CobGecenoBanne (YO-1) (CpenctBo KOHTPOJIS, OPraHM30BAaHHOE Kak
crenuanbHas Oecela mpernojaBaTeis ¢ OOy4arolIUMCS Ha TEMbl, CBS3aHHBIE C
U3y4aeMol JUCIUIUIMHOW, W pacCUYUTAaHHOE Ha BBIICHEHHE oO0beMa 3HAHUU
o0OyyJaroiierocsi 1mo OnpeaeIeHHOMY paszieny, Teme, rmpooseme u T.1.) - Bompocsl
1o TeMaM/pasjenam AUCIUTLIAHEI.

2. Tect (ITP-1). (Cuctema craHAapTU3UPOBAHHBIX 3a/IaHUM, ITO3BOJISIONIASL

aBTOMATU3UPOBATH NPOIICTYPY H3MEPEHUS YPOBHS 3HAHUN U YMCHHIA

00y4Jaromierocs mo JUCHHUILTHHE) — HA0Op BapUAHTOB TECTOBBIX 3aJJaHUM.

4. Jlaboparopnas pabota (I1P-6). (CpenctBo aJis 3aKperuieHus U
MIPAKTUYECKOTO OCBOCHUS MaTepHalia Mo ONpeAeICHHOMY pa3jeny) — KoMruiekr
METOJMYECKUX YKa3aHUI K BBITIOJHEHUIO U 0(DOPMIICHHUIO OTYETA TI0
nabopatopHoil pabdore.

5. 3auer (CpencTtBo MPOMEKYTOUYHOTO KOHTpPOJisi) — Bompocwel k 3auery,
o0Opa3siipl OUJIETOB.

KOMIUVIEKC OIIEHOYHbBIX CPEACTB
JIJISA TIPOMEXKYTOYHOM ATTECTAIIUM
IlepeyeHb TeOpeTHYECKHUX BOIIPOCOB K 3a4eTy MO AMCHUILINHE
«Xpomarorpagpus»
K ammecmayuu no oucyunaune 0onyckaromesi CmyoeHmul, 8blNOJIHUBUIUE
6ce 1abopamophbvle U npaKmuyeckue pabomul u 3auumueuiie omyemsl no HUM.
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1. TexHnnueckue xapaktepuctuku copoeHToB. (1.Cpeanuii pazmep
yactuil. 2. Cpeanuii pazmep nop. 3. Y aenbHas noBepxHocTh. 4. Hacbinuas
IJIOTHOCTH ).

2. Oxcua amoMuHUS (CIIoco0 MoTydeHust, HeuTpanbHbIi (6,9-7,1),
KHCIIBIN (4-5)

3. Cunukarenu. [lomyuenne. PasnoBuanoctu (pH 3-5). Ceszyromue
pEeareHThI ISl CUITUKATelIs.

4. OpI‘aHI/I‘IeCKHe aI[COp6€HTBI (HOJ'II/IaMH,ZIBI, IIOJINOTHUIICH, MOHO- U
noJjmcaxapuabl, ICKCTPUHOBBIC I'CJIN.

S. AKTUBUpOBaHHbIE YIiU. BapruanTtsl ncnons3oBanus. [lomydenue.
PasHoBuaHocTH AY (YIBTPaMUKPOIOPUCTHIE, ME3OTIOPUCTHIE, MAKPOIIOPUCTHIE.

6. MouiekynsipHbIe CUTa WU 1IeONUTHL. [ pynmel ieoauTos (maba3ura,
HATPOJUTA, renananTa, Mopaeaurta). CnenudguaHocts aacopbiuu. Hepocratku.

7. [ToBepxHocTHO-IOpUCTHIE aacopOeHThl (I1ITA). JlocTtonHcTBa 1
HEOCTaTKH.
8. PactBopuTenu B MOJIEKYIISIPHON aJICOPOIIMOHHON XpoMaTorpaduu u

TpeOOBaHUS K HUM.

Q. DIOOTPOIHBIN Psii ISl MOJSIPHBIX pacTBopuTeneit (Tpanne, Pena,
Crpaiina).

10. DIOOTPOIHBIN PSSl HENOJSPHBIX aJCOPOESHTOB.

11. ['panuenTtHas xpomaTtorpadus (METO, N30KPATUUECKHUN PEXKUM,
MPEUMYLIECTBA).

12, Kononounast MosiekyssipHasi aficOpOIIMOHHAS] XpoMaTorpadusi:

o KOHCTPYKIIMOHHBIE TTApaMETPbI KOJIOHOK (JJIMHA, BHYTPEHHUM
auameTp, popma, MaTepuall, COOTHOIIEHHE M/y JUTMHOM, BH. TUAMETPOM U
3¢ (HEKTUBHOCTHIO;

o CIIOCOOBI 3aMOJTHEHUS KOJIOHKH (CyXO0#, MOKPBIN);

o CKOPOCTb MOAauy MOABMKHON (pa3bl (JIMHEHHAsI CKOPOCTH (CM/CEK);

42



pabouee qaBJIeHHE B KOJIOHKAX, TEMIIEPaTypa;
Pa3HOBHIHOCTH BBOJIA MPOOHI;
JerektupoBanue (on-line, off-line. Buxbr netexropos;

KauecTBeHHBIN 1 KOJIMYECTBEHHBIA aHATN3 (DPAKITHIA.
AncopOLroHHas MOJIEKYJISIpHAsi TOHKOCJIONWHAsE XpoMaTtorpadust

OCHOBHBIE TTOcTynaThl Teopun TCX;

R¢. ®opmyna. CMBbICIL.

OddextuBHOCTH pazaencHus. BOTT.
aacopOentsl 1yt TCX

Metoandeckue BapuanThl TCX.

CTyIeHUaTasi, MHOrokpaTHas u AByMepHas TCX

crocoObl 0OHAPYKEHUS BEIIECTB HA XpOMaTOorpaMMax (IMpOsiIBUTEIN

o011ero u cnenuduyecKoro Ha3sHaAYCHHS )

14.

15.

16.

Pacnpenenurenbhas OymakHast XpomaTtorpadusi:
TexHHKa HCTIOTHEHHUS.

bymara u TpeboBaHus K Hel

Merton obOpareHHon (a3bl

PactBoputenu u TpeOGOBaHMS K HUM.
JIOCTOMHCTBA M HEAOCTATKU METOJIA.

bnok cxema I')KXpomatorpada.

Hetextopsl B [VKX YpaBHenue Ban-/leemrepa:

e A-paktop BuxpeBor quddys3un

¢ B-(hakTop MonekynsipHoit ntudPpy3un

¢ C-(hakTop COMpPOTUBIICHUSI Macconepenaye.

17,

18.

CesexktuBHOCTH H® 110 OTHOIIEHUIO K aHAJIM3UPYEMBIM BELIECTBAM.

Kpurepuii pa3aejneHuss —yduThIBAECT BIUSIHUE HA MOJHOTY

pasaenieHus Kak 23 (PEKTUBHOCTH KOJOHKH TaK U €€ CeJISKTUBHOCTH.

19.

20.

CreneHnb pPasacJaceHusd — OJIs1 ICPCKPhIBAOIINUXCS ITMKOB.

Henoasuxubie azel B I KX. TpeOoBaHus K HEMOJBHKHBIM (ha3aMm.
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21. Nunexcel yaepxuBanust Kopaya.

22, AHanu3 1a0WIbHBIX U HeJleTyuux coeiuHeHni metogom [OKX.
CriocoObI MOBBILIEHUS IETYYECTH ONpPEaeIsIieMbIX KOMITOHEHTOB B [ KX
(MeTHIIMpOBaHUE AMIMPOBAHNE, CUIMIIMPOBAHNUE).

23. Peakmmmonnas ra3oBas xpomaTtorpadusi, CyIHOCTh METO/IA.

24, [InanupoBaHue pa3aciaeHus:

¢ Ciio’kHOCTh 00pasia

e CBOIICTBA OTJEIBHBIX KOMIIOHEHTOB (pa3nyus MO CTPYKT, MOJISIPHOCTH,
pacrts.)

e Da30BBIM COCTaB CMECH (arper. COCTOSHHUE).

e KOHIIEHTpaIus NHTEpEC. B-B.

¢ Br10op 11esu pa3aeneHusl.

25. [TocnenoBaTeabHOCTH MPENapaTUBHOTO JCIICHUS

e Onpenenenue npoOaeMsl (11eb ACICHUS )

o ['pyboe pazzaeneHue.

¢ Pa3paboTKa aHATUTUYECKOTO pa3/ieNieHus

e [IpenapatruBHOE pa3/ieieHNe B aHAIUTUYECKON KOJIOHKE
e MacmrabupoBaHue JACJICHUS JI0 MPErnapaTUBHOTO

e COop dpaknuiit 1 00beTMHECHUE TTOAXOAANTUX (QPaKIIHiA.

26. MeToapl  TOBBINIEHHS ~ MPOW3BOAUTENBHOCTH  MPENapaTUBHBIX
xpomatorpaduueckux cucreM. UMnyJabCHbIN PesKHM U €TO CYTh.

27. CyuiHoCTh ¥ 3a1a4il HFOHOOMEHHOM XpomaTorpaduu.

28. CyurHoCTb ¥ 3a1a4M refib-xpomaTtorpadum.

29. CymHocTh 1 3a1aun ahUHHON XpomaTorpaduu.

30. Xpomatorpadusi Ha ONITUYECKH aKTUBHBIX (pa3ax.

31. Tunel HedTelt (HaQTEeHOBBIC, TApAPUHOBBIE).

32, Hcnonp3oBaHne XpoMaTorpauueckux METOJOB JJs  BBISIBICHUS
HEQTSHBIX ¥ TA30BBIX MECTOPOKIACHUA.

33. OnpeneneHre OKTaHOBOTO YKCIia XpoMaTorpauyecCKUMU METOJaMU.

34. KoHTpoib 3arpsizHeHHs OKpy:karouen cpesibl HehTenpoIyKTaMu.

35. AHanu3 ra3oB B TpaHC()HOPMATOPHOM Macie.

44



36.

3amaun mpu aHanmm3e: a) aTMOC(EPHOro BO3ayXxa u paboueit 30HbBI; 0)

3arpsi3HEHUI MOYB; B) 3arpsi3HEHUN BOJIBI.

37.

CrocoObl  KOHIIEHTPUPOBaHUSI OOBEKTOB: a) KOHILIEHTPUPOBAHHE

myTeM aJcopOIuu; ©) KPUOTEHHBIM Croco0 (XJ1aJareHThl...); B) abcopOrus

IIPUMECEH.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
ol.
52,
53.

APII-meton, cyntHocTs, popmyia MeToaa.

HecopOiust mpuMeceit u3 copOeHTa.

Onpenenenue okcuaos C.

Omnpenenenre raJoreHoB.

OmnpeneneHre OKCUIOB a30Ta.

Omnpenenenue coequueHuit S u P.

Omnpenenenne metayios (Hg, Pb, Sn).

OmnpeneneHre HU3KOKHUIIAIINAX YTIIEBOIOPOIOB.

OmnpeneneHne apoMaTHIECKUX yTIECBOIOPOIOB.

Omnpenenenue [TAY.

Omnpenenenne HHal.

OmnpeneneHre NECTUIUIAOB U XJIOOPTaHUYECKUX COCTMHEHHM.
MeTon XxpoMaTo-mMacc-CleKTPOMETPHH.
XpomaTorpapudeckrie METOIbl B TOKCUKOJIOTHH.
XpomaTorpapudeckue METOIbl B METUITHHCKOW TUATHOCTHKE.
Hcnonp3oBanne XpoMaTorpaduuecKuX METOIOB B MMPOMBIIIIICHHOCTH.

KomIiutekT 3a1aHuii ”TOrOBOIr0 TECTUPOBAHUSA

1. 1y1st GonbIIMHCTBA pa3/iefieHuii B BHICOKOA((HEKTUBHOM JKUIKOCTHOMN

xpomarorpaduu (BIXX) nocrarouna 3ppekTuBHOCTD KOJOHKHU:

W

10 Teopernueckux Tapenok (TT)
100 TT

1000 TT

1.000.000 TT

2. Kaxkoit n3 xpomarorpaduyueckux mpoieccoB MoApasyMeBacT

HCIIOJIB30BaHHUEC OAHOI'O U TOT'O K€ COCAUHCHUA B KAUCCTBC HOHBH)KHOﬁ u

HETOJBIXKHOU (pazb1?

Addunnas xpomarorpadus
HNonoobmenHas xpoMatorpadust

Ocanounas xpomarorpadus
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4. ['enp-xpomarorpadus
3. U30oaucniepcHBIMU Ha3bIBAIOT COPOEHTHI JUIsl XpOMaTOrpadui c:
OanHaKOBBIM pa3MepPOM IOP

OanHakoBOH yJ€IbHOM MOBEPXHOCTHIO
OanHaKOBBIM pa3MeEpPOM 3€pHA

> wh e

OanHaKOBOM HACBITHOW IVIOTHOCTEIO

4. Kakoii u3 napaMeTpoB He BXOJUT B KJIaCCUYECKOe ypaBHeHue JIaHrMIopa
JUTSL MOJICKYJISIPHOM aJIcOpOIIMOHHOM XpoMaTorpaguu?

1. Texyiiast KOHLIEHTpaLMs copOarta
2. IlpenenbHasi cOpOLIMOHHAS EMKOCTh
3. KonnuectBo copOeHTa

4. AncopOums

5. Kaxkoit u3 mapameTpoB xpoMatorpaduueckoro npoiecca He mo3BoJIIeT
YIYUYIIUTh TEXHUKA «PEIUKIIa»?

1. Y ay4qmmTh pa3aeneHre 3a CueT yBEIMUSHUS JIMHBI mpobera
AHAIM3UPYEMOU CMECH.

2. VYBenuuuTh pa3oByl0 Harpy3Ky Ha KOJIOHKY

3. YBenMUYUTh TPOU3BOAUTEILHOCTH (MI/MUH) TIpeNapaTUBHON

HapabOTKH BEIIECTB
4, YMEHBIIUTh CTOMMOCTh 000Dy 10BAHHUS

6. Kakoe couetanne TepMHHOB XpoMaTorpauaecKoro mporecca Cleayer

G,

Lot

E i

F T T T T
s z 4 & a W 2 I

— M

MCIIOJIb30BaTh JJIsl OMIMCAHUS HUXKE MPUBEIECHHON XpOMaTOrpaMMBbl?

1. Bricokas 3 peKkTuBHOCTD, HU3Kas CEJIEKTUBHOCTh
2. Bricokasi ceneKTUBHOCTD, HU3Kasl 3(P(HEKTUBHOCTh
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3. YMmepenHnas 3p(pEeKTUBHOCTD, BHICOKAS CEIEKTUBHOCTh
4, Huzkas 3¢ peKTUBHOCTD, HU3KAsl CEIEKTUBHOCTD
7. Ucxonast u3 CTPYKTYPHBIX OCOOCHHOCTEW CTPOSHUS, OIICHUTE MOJIIPHOCTD

HCHOI[BI’I)KHOfI (1)3.31)1 «HMHO3UT»H.

1. Henonspuas

2. Manonosnsipaas
3. CpennenosnspHas
4. [HonspHas

8. CriekTpalibHBIM AMana3oH «xapakrepusyroniero» MK-Oypobe gerekropa
g BOXX cocrasiger:

4000-400 cm™
1- 100 A°

180 — 900 am
0—-20 m.1.

100 - 1000 y.e.

Ok W E

9. Kakoe 13 HUXKe NepeuncIeHHbIX COEIMHEHUI UCIIOIb3YETCS B KAUECTBE
OakTeprocTasa A IpeIoTBpalleHUs] OAKTEPUATIBHOTO MOPAKEHUSI IPUPOIHBIX
rejiel B SKCKJII03MOHHOM U adPuHHON XpomaTorpadusx?

Hurpar Hatpus
®docdat Harpus
A3sun HaTpus

BN e

Cuiukat HaTpus

10. Kakoii u3 xpomaTorpapuueckux mporeccoB ocyIecTBisieTcs 6e3
HETOJBIXHOU (pazb1?

1. ["azo-xkunkocthas xpomarorpadus (I7KX) Ha HacamoIHBIX
KOJIOHKaX

2. ['unponunamudeckast xpomaTtorpadus

3. Addunnas xpomarorpadus
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4. Kanmmsipasiii Bapuant [ 0KX

11. Kakoii 13 BapaHTOB MPOBEIACHUSI XpoMaToTrpaduuecKoro mnpoiecca

A+B+F

v
OIMMCBIBACT HUIKC IIPUBCIACHHAA XpOMaTOFpaMMa?

1. [IposiBUTENBHBIN

2. @pOHTAIBHBIM

3. BriTecHuTENBHBIN
4, KoMOuHupoBaHHBIM

12. CopasennuBo i ciienyrouiee yreepxkaeaue: «llukoBas eMKOCTh resb-
poliecca MakCUMaibHa M0 CPAaBHEHUIO C IPYTUMU BUJIAMU XpoMaTtorpadum»?

1. [a, cpaBenmmBo

2. Her, yTBepKaeHue HEBEPHO

13. Kakue 3 nepeyuciieHHbIX COETUHEHUIN HE MOTYT ABIATHCA ad)(PUHHBIMU
JUTraHAaMHu JUIs BeIAeNIeHUs: (PepMEHTOB?

NHruouTopsl
Cy0cTtpatbl
KodaxTopsr

e

CI105KHOTJIaH W HBI

14. Tlo mkasne moJIIpHOCTH HEMOABWXKHBIX (pa3 PopiHaiinepa
okcuumnponuoHuTpuia (NCCH,CH,OCH,CH,CN) nmeet moaspHOCTS:

1. 0 (HOJIB)
2. 100

3. 147

4. 2n

15. B anrootponbix psigax [lrans (Pena, Ctpaitna, Tpamnme) HanbobIei
BBITECHAIOIIEH CTIOCOOHOCTBIO OYIyT 00J1a1aTh:

1. [lepdropankans
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2. XJ0pUpPOBaHHBIE YIIIEBOAOPOABI
3. Bricime cniupthl
4, Huzmme kapOoHOBbIE KMCIOTHI

16. Kakoii Tun nerexkropa aist [ KX mpeacraBiieH Ha pucyHKe?

Ananusupyemsld
2a3

[InaMeHHO-HOHM3aAITMOHHEIN
KarapomeTtp
Macc-ceneKTUBHBIIHI

b

CnextpodhoToMeTpUIECKUI

17. Ucxonas u3 CTPYKTYPHBIX OCOOCHHOCTEH CTPOCHUS, OIICHUTE MOISIPHOCTh
da3sr «xapooBakc 300» (PEG 300, nomustmnenraukons): HO(CH,CH,0),H

1. Henonspnas
2. Marnonosnsipaas
3. [Monspuas

Pt}

18. Kakyro u3 4eTbIpex U30TepM COpOIIMU MTPUHATO HA3BIBAThH

«MOJIOKUTETBLHON»?
1. N3otepma 1
2. N3otepma 2
3. N3otepma 3
4 N3otepma 4
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T T, W

19. Kak ciienyer oxapakTepu3oBaTh IPUBEACHHYIO XpOMaTOrpamMmy?

1.

2.
3.
4

Huskas 3(1)(1)CKTI/IBHOCTB, HHU3Kas CCICKTUBHOCTD

Huskas 3(1)(1)CKTI/IBHOCTB, JOCTAaTO4YHas CCIICKTUBHOCTD
Bricokas 3(1)(1)CKTI/IBHOCTB, HCOOCTaTO4YHAaA CCIICKTUBHOCTD
Bricokas 3(1)(1)CKTI/IBHOCTB, BBICOKAsA CCIICKTUBHOCTD

20. Kako# u3 yriieBogopoI0B HOpMaJIbHOTO CTPOEHUS UMEET UHIAEKC

yaepxuBanus Kosaua pasusii 1007

1.

o s

Jexan
JlonekaH
MeTtan
DOliko3aH
C100H202

21. Kakou u3 napameTpoB B ypaBHeHHH Ban-/leemTepa 1u1st BICOTHI
HKBUBAJICHTHOU TeopeTuueckoi tapeske (BOTT) He 3aBUCUT OT CKOPOCTH TOTOKA

rasa HoOCUTES?

1. ®akrop BuxpeBoi quddy3uu

2. @akTop MoJIeKyIsipHOU TudPy3un
3. ConpoTHBIEHHE MaccoIepeaye
4. He onvH U3 NepeYnCICHHBIX

22. Kakas u3 nepe4yuciieHHbIX (a3 Il Ta30KUIKOCTHOM XpoMarTorpaduu

Oyner 00anaTh HAMOOJIBIIICH MOJSIPHOCTHIO?

1. CkBanan (2,6,10,15,19,23-rekcaMmeTuiITeTpako3aH)
2. Anine3oH

3. I'ekcanekan

4. OxcuaAMIPONMOHUTPUIT

23. JIns paboThl 1aMeHHO-HOHU3aImoHHoTo aerekropa (IT1J1) abconmroTHo

HCO6XOI[I/IMBIM ABIACTCA OAHUH M3 HUKC IICPCUNCIICHHBIX I'a30B!
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1. ['esnii BEICOKOW YUCTOTHI
2. Apron
3. Azot

4. Bogopon

24. Kakoil U3 TEpMHHOB HE HUCIIOIb3YETCS JJI1 ONUCAHUSI KPUBOU T'€llb-

npoiiecca?
1. [TotHOE IPOHUKHOBEHUE
2 HckmroueHue
3. CoueTtanne
4 CenekTUBHOE MPOHUKHOBEHUE

25. Kakast pa3HOBUIHOCTh XpOMAaTorpaduu mo3BoJisieT JOOUThC
MaKCUMAJIbBHOW MMMKOBOW €MKOCTH?

1. Kanumisipaas razo-XKuaKoCTHAS

2. HonooOmeHHast

3. HacanouHas razo->kuaKocTHas

4, KononouyHnast MOJIeKy I pHO-a/1COpOITMOHHAS

26. Kakue u3 copOEHTOB ISl MOJIEKYJISIPHON aJCOPOIMOHHON
XpomaTorpaduu SBISIOTCSA CTPOTO U3OTIOPUCTHIMU?

AKTUBUPOBAHHBIE YTIIU
Okcul amoMUHUS
['padputusupoBanHas caxa

BN

LleomuTel

27. K peakTuBam oOIIEro Ha3HAYEHUS JIsl IPOSIBJICHUS MATEH BEILIECTB B
TOHKOCJIOWHOM XpomaTorpauu He OTHOCUTCS:

1. KoHuieHTpupoBaHHas cepHas KUCI0Ta

2. Hon

3. [Tapadun

4. PactBop Ouxpomara kanus

28. B o06paieHHo-(pa3HbIX pa3HOBUIHOCTSAX XpoMaTorpapuu:
1. [ToxBmxHas daza moisipHEe HETOBUKHOMN

2. HenoasuxHas daza monsipHee MOBHKHOMN



3. [TomsipHOCTH (ha3 CcTPOTO OJIMHAKOBA
4, [TonspHOCTH (ha3 HE UMEET 3HAUCHUS

29. OueHuTe BBICOTY 3KBUBAJIEHTHYIO OJHOM TEOPETUUECKOM TapeKe
(BOTT) npu nuctTriuianuu (XpoMaauCTUIUISIIAN ) a3€0TPOITHBIX CMECEH:

0 (HOJIB)
1 (enunuia)
3,1415926

o0 (0€CKOHEYHOCTH )

> wh e

30. Kakoiut u3 napameTpoB B ypaBHEeHHH Ban-/leemTepa 115t BBICOTHI
HKBUBAJIEHTHOU TeopeTnuecko tapenke (BOTT) nuHeiHO 3aBUCUT OT CKOPOCTH
ITIOTOKA ra3a HOCHUTEIIA?

1. ®akrop BuxpeBoi quddy3un

2. ®akTop MoJeKyIsipHOU TudPy3un
3. ConpoTUBIEHUE Maccolepesaye
4. He onvH U3 NepeYnCICHHBIX

31. Kakoit u3 ¢aktopoB ypaBHeHus: Ban-Jleemrepa qiist BOTT He3Hauum B
Ipolieccax BhICOKO3(PPEKTUBHOM KUIKOCTHON Xpomarorpauu?

daxTop BuXpeBoi quddy3uu
daxTop MoeKyIsspHON auddy3un
ConpoTHBIIEHHE Maccomepeaaye

W e

3HauuMBbl Bce (PAKTOPBI

32. Kakol n3 HMKe NEPEYUCIEHHBIX ra3oB Hocutenen B [ KX npunsaTo
cuuTaTh «IUhHY3MOHHO-HETUIOTHBIMY?

Bonopon
A3zor
Apron
Boznyx

W e

33. IIpu ncroap30BaHUM JJIsl ASTEKTHPOBAHUS CIIEKTPOPOTOMETPHIECCKOTO
Y@ nerexkTopa HeJb3sl IPUMEHATh B KAYECTBE AJIIOCHTA:

52



OrtaHon
benson
YeThIpeXXJIOPUCTHIN YIIAEPOT
Bona

34. Kakas u3 6a30BbIX pa3HOBHJIHOCTEN XpomMaTorpapuu CTpyKTYPHO
BKJIIOUAET B ce0s1 KaK YaCTHBIN CiTydail «ruapohoOHyI0 XpomMaTorpaduioy»
(«Hydrophobic Interaction Chromatography)?

W

1. OKCKIIIO3MOHHASI XpoMaTorpadus

2. HNonoobmenHas xpomaTtorpadus

3. AJnicopOImoHHas MOJIEKYJIsipHast XpomMaTorpadus
4, Addunnas xpomatorpadus

35. Jlnst kakoil 1e7u B COBPEMEHHBIX XPOMATOTPaPHUECKUX CHCTEMax
UCIIOJIb3YETCs «00paTHas MpPOayBKa»?

1. VYBenuyeHne 4yBCTBUTEIbHOCTH CUCTEMBI

2. CoxkpanieHue BpeMEHU aHaIn3a

3. VYiydiieHue pa3peniaromnien cnocoOHOCTH

4. JIOCTHKHMMBI BCE NIEPEUNCIICHHBIE BAPUAHTBI

36. Kakoe 13 coequHEeHnI HaYMHAET KTy HOJSPHOCTH HETOABUKHBIX (a3
JUTSI Ta30-KUAKOCTHOU XxpoMartorpaduu PopriHaiinepa?

1. OKCHUAUTTPOITMOHUTPUIL
2. Jumerundranat

3. CkBanan

4 NHuozur

37. Kakoii U3 BapraHTOB MPOBEACHUS XpoMaTorpadudeckoro mpoiecca
ONMCHIBAET HUXKE MIPUBEAEHHAS XpoMaTorpamma?

[IposBUTENBHBIN
OpoHTaTBHBIN
BrirecHurenbHbIN

> wn e

KoMOuHupoBaHHBIM
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38. Kakyro u3 uetbIpex u30TepM cOpOLIMU IPUHATO HA3bIBATh

«OTpULIATETHHON)?
) )
A IO ——
z 7 J
A
Plc)
1. N3orTepma 1
2. N3otepma 2
3. N3otepma 3
4, N3otepma 4
39. B ra3o-xuskocTHOM XpomaTorpaduu JUHEHHYIO CKOPOCTh Ta3a-HOCUTEIS
U3MEPSIOT:
1. HenocpeacTBeHHO 3a peyKTOPOM ra30BOro OaioHa
2. [lepen nH)KEKTOPOM
3. [Toce nmxkekTopa
4 3a UCIOJIb3YEMBIM JIETEKTOPOM

40. Kaxoit u3 Huxe nepeuuciaeHHbx aetektopoB st [0KX obnagaet

HaUMEHbBIIEH YyBCTBUTEIHHOCTHIO?
1. JIeTekTOp BOAOPOJHOIO MIaMEHU
2. Macc-CeneKTUBHBIN ACTEKTOP
3. KarapomeTtp

4. DJIEKTpOHO3aXBaTHBIN

41.Cuexrpanbhbiii auamna3on UV-Vis ¢hotoauoauoi MaTpumbl s BOXKX

COCTaBJIACT.

1. 4000-400 cm™
2.1- 100 A°

3. 180 — 900 um
4.0-20 m.1.

5. 100-1000 y.e.
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42. Kakoe coueTaHne TEPMHUHOB XpoMaTorpauueckoro npoiecca ciemyer
WCITIOJIb30BATh JJI1 ONUCAHUSI HUKE TIPUBEACHHONW XpOMATOTpPaMMBbI?

1. Bricokast 3 peKkTUBHOCTD, HU3KAS
CEJICKTUBHOCTh

2. Bricokasi ceneKTUBHOCTbD, HU3KAs
3¢ (HEKTUBHOCTH

3. Bricokas 3¢ppexkTuBHOCTD, BEICOKAs
CEJIEKTUBHOCTh

4, Huskas sppextuBHOCTD, HU3KAS
CEJIEKTUBHOCTh

43. CopaBesivBO JIM CIEAYIONIEE YTBEPKACHHE: « KanuiisspHblid BapuaHT
ra3o-XHJIKOCTHOM XxpomaTtorpaduu 6osiee 3p(HEeKTUBEH YEM BapUAHT C
MCITOJIb30BAHUEM HACAJOUYHBIX KOJIOHOK»?

1. Ha, yrBepxaeHne abCOMIOTHO CIPABEIJIUBO

2. YTBepxAeHNE CIPAaBEAIMBO JIMII JIsI OTIACIBHBIX KJIACCOB
COEIMHECHUH

3. Her, yTBepx)aeHrue HEBEPHO

44. C xako# UeNbl0 UCHOJIB3YETCS TPAAUEHTHOE JIIFOMPOBAHUE B
BBICOKO3((hEKTUBHOM JKUJIKOCTHOM XpomaTorpapuun?

1. JIst mpeIoTBpaIeHUs 3arps3HEHUST KOJIOHKH
2 J171s1 TOBBIIIIEHUST YYBCTBUTEIHHOCTH MTPUOOpa
3. Jy1st cokpallieHus BpeMEHHU aHajn3a

4 JIist yydiieHus: pa3peniaronieit criocooHoCcTr

45. Kakoii tuana3oH Kod(pPHUIIMEHTOB pacnpeiesieHUsl 03BOJISIET 000UTHUCH
0€3 IpaJueHTHOTO JIFOUPOBAHUS B BBICOKOA(D(PEKTUBHON HKUAKOCTHOU
xpomarorpadun?



3. 1-1000

4. 1 -1000000

46. B ycioBusx OymMaxHOM XxpoMatorpaduu 13 mepeurncIeHHbIX
aMUHOKHCIIOT HauMeHbInM Rf Oymer oOmagaTs:

1. I'mumma
2. AnaHuH
3. deHnnanaHuy

47. Kak omnpeensercsi CeJIeKTUBHOCTh HEMOABMKHOM (pa3bl 0 OTHOIIEHUIO K
JFOOBIM JIBYM COEJTUHEHHSIM?

1. OTHOILIEHHEM UX UCIIPABJICHHBIX BPEMEH YIEPKUBAHUS
2. CooTHOIIEHNEM IIIOIIAJEH UX MMUKOB
3. YacTHBIM OT JIEJIEHUSI pACCTOSIHUSA MEKYy TUKAMU HA CYMMY

IMUPUHBI KAKAO0I'O ITMKAa Ha ITOJJOBHUHC €I'0 BBICOTHBL

48. Kakas 13 npuBeIeHHbIX U30TEpM HanboJiee XxapakTepHa Jjs

Ple)
MOHOOOMEHHOM XpomMartorpaduu?

1. N3otepma 1
2. N3otepma 2
3. N3orepma 3
4 N3otepma 4

49. Vcxoas U3 CTPYKTYPHBIX OCOOCHHOCTEU CTPOEHUS, OLIEHUTE MOJIIPHOCTD

H H OH'H

HOH,C— —%—:%-;(;:mcnzoﬂ

I
OH OH H OH

«copOUTOIa» MPU UCTIOIB30BAHUH €TO B KAYECTBE HEMOABMKHON (Da3bI:

1. Henomsipuas dasa
2. Manononspaas daza
3. da3a cpeHel NOJIPHOCTH
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[MonsipHas ¢asza

50. Kako# 13 1eTeKTOPOB UCIOIB3YEMBIX B I'a30-KUIKOCTHON

xpoMartorpaduu SBISETCS HE TECTPYKTUBHBIM?

1.

2.
3.
4

IInamMmeHHO-UOHM3ALIMOHHBIN
[TnamenHo-(poTOMETPUUECKHIA
KarapomeTtp

I'enneBbIil HOHU3AIMOHHBIN

51. Kakoii u3 ¢akropoB ypaBHenus: Ban-Jleemrepa qiiss BOTT Heznauum B
Ipolieccax ra30->KUKOCTHON KaluUIsIpHON XpomMartorpadun?

e

®daxTop BUXpeBor 1P dy3un
®daxTop MoNeKyJIapHON tuddy3un
ConpoTHBieHHE Maccoliepeiaye
3HauuMBbl Bce (PaKTOPbI

52. Kakas u3 Tpex XpoMaTorpaMm MOJIy4eHa B TPAAUEHTHOM pexuMe?

n
o

-4
=

Xpomarorpamma 2
Xpomarorpamma |
Xpomarorpamma 3

53. B kakoii u3 pa3HOBUIHOCTEH XpoMaTorpaduul KCTIOIB3YETCS TEPMUH

«IIpaBumno Tpex ToueK»?

1.

2.
3.
4

Xpomatorpadusi Ha ONTUYECKH AKTUBHBIX (pazax
HNonoobmeHHas xpoMaTtorpadus
['enb-unbrpanus

[IpoTuBOTOYHBIN MOHHBI OOMEH
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54. C kaxoil 11eJ1bI0 UCTI0JIb3YETCs MPOrpaMMUPOBAHUE TEMIIEPATYPHI B ra30-
KUJAKOCTHOU XpoMartorpadun?

1. JJis Tpe ToTBpaIlieHUS 3arPS3HCHUS HHKEKTOpA HEIETyYUMHU
BEIIECTBAMHU

2. J{1s1 mOBBINIIEHUS YyBCTBUTEILHOCTH TPUOOpa

3. Jl51a cokpaliieHus: BpeMEeHU aHaIn3a

4. JInst ynydieHus: pa3peiaroneil crnocoOHoCTr

55. Kakoii U3 epeyucIeHHBIX JIETCKTOPOB CIIEIYET UCIOJIb30BaTh B KAUSCTBE
JOTIOJTHUTEIFHOTO MPHU Pa3JCIICHHH ONTHYCCKUX aHTHUIIOI0B Ha XHPATbHBIX
HETOABMXHBIX (hazax?

dnroopuMeTp

Y IbpTpa3ByKOBOW IETEKTOP
KynonomeTpuyeckuii 1eTEKTOP
[Tonsapumerp

e

56. [Ipu MaciITabupoBaHUM aHATUTUYECKOTO pa3eiICHUs 10
MpenapaTUuBHOTO (HampuMep, Ipu yBEIMYeHUU Harpy3ku B 10 pa3) B nepByo
o4epelb CIEaYET:

B 10 pa3 yBenuuuTh JIUHY KOJIOHKHU
B 10 pa3 ymMeHbIINTH CKOPOCTh MOIAYU IIOCHTA
B 10 pa3 yBenuuuTh miomniaib NONEPEYHOro0 CEUEHUSI KOJIOHKH

BN

B 10 pa3 yBenuuuTh 1uaMeTp KOJIOHKH

57. Cornachsl 1 Bol ¢ yrBepkaeHueM: «I'oMmoMopdHbIi 00pa3 rpymnibl
n30MopdeH (akTop-rpymne mno sapy romoMmoppuzMar?

1. Ha. Cornacen
2. Her. Kareropuuecku He coryiaceH
3. He 3nHato

58. Kakoii 3 mapamerpoB XpoMaTorpaduyeckoro mporecca OmuchIBaeTCsI

Kacameasysie
@ MoYKNax nepezuda R=ZE2
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HIOKE MIPUBEACHHOIN XpoMaTorpaMmon u GopmMynoit?

e

O DHEeKTUBHOCTH XpOMATOTPAPUUIECKON CUCTEMBI
CenekTUBHOCTh HETIOJBUKHOM (pa3bl

Kputepuii pa3neneHus 1ByX MUKOB

CreneHb pa3zieneHus AByX MUKOB

59. Kakoy 3 HMKE EepeYrCIeHHbIX ra3oB Hocutenen B [ JKX npunsaro

cunTaTh «IUME HY3MOHHO-HETUIOTHBIMY)?

> wh e

Aproun
[Iponan-0yTtan
A3sor

['enui

60. HanmenbIel BHITECHSIONIEH CIIOCOOHOCTHIO C TOBEPXHOCTH

aKTUBHPOBAHHBIX yTJIel 001 aeT:

1.

2.
3.
4

Cepoyriepon
benzon

Meranon
JusTHIoBbIN 3pup

61. Kakas u3 1ByX NpUBEIEHHBIX XpOMAaTOTPaMM OJHOTO U TOTO K€ o0pa3ua

I
& i% Cr Cn cfa a

“ Cs
1 1 1 i 1 1. f ,4_]_ 1 1 L
J§F o on 20 25 30 45 80 55 90 95
D it

Gp Gy Cp Gy Cu

1
o 4 8 12 5 20 24 28 32 J6

—— )

IMMoJIyd€Ha B UBOTCPMHUYCCKOM pe)KI/IMe?

1.
2.

Bepxnsis xpomatorpamma
Hwxnsas xpomatorpamma

62. B ycioBusix OymaxkHOi XpoMaTorpaduu U3 nepeyucieHHbIX

aMUHOKHCIIOT HanOosbiuM Rf Oynet o0manaTh:
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1. ['munma
2. AJlanuH
3. DenutalaHuH

63. Kakast u3 kpuBbix 00MeHHOU eMKOCTH (OE) HOHMTOB XapakTepHa Jist
noHUTOB || TN (MPOSBIAIOMNUX CBOMCTBA CIIA0BIX KUCIOT MM CIIA0BIX

be

pH(pod)

OCHOBaHMI1)?
o
| 2 .
!
3
pH{pOH) .
1. Kpunas 1
2. Kpusas 2
3. Kpusas 3
4, Kpugas 4

64. OuIbTp cUrapeThl paboTaeT B peKUMeE:

1. [IposiBuTENBHOM XpOMaTorpaduu
2. ®poHTanbHOM XpoMaTorpaduu
3. BoITecHuTEIbHOM XpOMaTorpaduu

65. Kakoii u3 mapaMeTpoB XpoMaTorpapuyeckoro mpoiecca OmMChIBaeTCs

e —

Tovra
cmapma

Kacamensnsre
6 movnax nepesuba
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HIOKE MIPUBEACHHOIN XpoMaTorpaMmon u GopmMynoit?

1. O (DHEeKTUBHOCTH XpOMATOTPAPUUECKON CUCTEMBI

2. CenekTUBHOCTh HETIOJBUKHOM (pa3bl

3. Kputepuii pa3zneneHus

4, Crenensb pa3zeneHust

66. JI1st KaKoW 1eIu NPUMEHSIIOT ABYXMEPHYIO0 OYMaKHYIO

xpomatorpaduro u TCX?

1. Jl7is pa3zienieHust IByX BEIIECTB, IIEPBOE U3 KOTOPHIX ATIOUPYETCS
TOJILKO OJIHUM PAaCTBOPHUTEIIEM, & BTOPOE — IPYTHM.

2. Ji1a pa3jeiieHus AByX BEIIeCTB ¢ oauHakoBeiME Rf B 000mx
PacTBOPHUTEIIAX

3. J1s pa3zielieHus BEIIeCTB, UMEIONMX OJin3Kkue 3HadueHus Rf B omHOM
pPacTBOPHUTEIIC M PA3IUIHBIC — B JIPYTOM.

4, J1J1s1 TOBBIMIEHUS] YYBCTBUTEIIBHOCTH XPOMATOTPaQHIECKOT0 METOIa

67.  Ilpu ucoap30BaHUH KAKOTO M3 Ta30B Pa3MBIBAHHE ITOJIOC 3 CUET

MOJIEKYJIIpHOI 1 y3un Oy 1eT MUHUMAIIBHO?

1. Bonopon

2. I'enuit

3. A30T

4, Apron

68. CnpaBeJIMBO JIM CIEAYIOIIEe YTBEpKIAeHUE: « /(s ycrnenHoro

pas3zienieHus: ONTUYECKUX aHTUTIOIOB Ha XUPATBHBIX HETIOABMKHBIX (pazax aTH
(ba3bl 00s3aTENBHO JO0JKHBI UMETh 100% ONTUYECKYIO0 YUCTOTY»?

1. Ha, yrBepxaeHne abCOMIOTHO CIPABEIIIUBO

2. HocTtaTouro 50% onTHYeCKOM YUCTOTHI HEMOABMKHON (pa3bl

3. 100% umcToTa XeaaTenbHa, HO He 00sg3aTeabpHa

69. Kaxkoii 13 yrieBogopo10B HOpMaIbHOTO CTPOCHUSI UMEET MHACKC
yaepxuBanus Kosaua pasubiii 10007

1. Mertan

2. CwMmech nponana 1 OytaHa

3. Jlexan

4 Terpako3an
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70. Hanmenblel BHITECHSIONIEH CITOCOOHOCTHIO C TOBEPXHOCTU
aKTUBHUPOBAHHBIX yTjiel 00J1a1aeT:

1. Cepoyrnepon

2. Bona

3. MeTtaHnoun

4 JsTUnoBsIi 3Gup

71. Kakue u3 copOEHTOB /JI1 MOJIEKYJIAPHOHN aJcCOPOILIMOHHON
xpoMmatorpaduu SBISIOTCS CTPOTO U30MOPUCTHIMU?

1. AKTHUBHpOBaHHbBIE YN

2 Oxcup amoMUHUS

3. ['padputnsupoBanHas caxa
4 [IepmyTHTBI

72. B HopMalibHO-(ha3HBIX Pa3HOBUAHOCTSIX XpoMaTorpaduu:

[TonBukHas (aza nossipHee HEMOABHKHOM
HenoasmxHas ¢a3a noasipHee NOJBUKHON
[TonsipHOCTH (ha3 cTpOro oJIMHAKOBa
[TonsipHOCTH (ha3 HE UMEET 3HAYCHUS

W e

73. Kakoli U3 1eTeKTOPOB UCIOIb3YEMBIX B Ia30-KUJKOCTHOU
xpoMartorpaduu SBIsIeTCS He- CENEKTUBHBIM (YHUBEPCATBHBIM)?

[InaMeHHO-MOHU3aLIMOHHBIN
[InameHnHO-(poTOMETpUUECKUI
TepMOnOHHBII

W e

DJIEKTPOHO3aXBATHBIN

74. Kak orpeensercss KpUTepui pa3eieHus IBYX JIIOObIX COCTUHEHUH B
xpoMarorpaduueckux mpoieccax?

1. OTHOLIEHNEM HX UCTIPABJIICHHBIX BPEMEH YyI€PKUBAHUS
2. CooTHOIIEHNEM TUTONIAZEN UX TUKOB
3. YacTHBIM OT JI€JIEHUS pACCTOSIHUS MEKYy TUKAMU HA CYMMY

IMUPHUHBI KAXKA0I'0 IIMKA Ha ITOJIOBHUHE CI'0O BBICOTEI



75. Kakoe couetanrne TEpMUHOB XpOMATOTpaduiIecKoro mporecca cleayer
UCIIOJIb30BaTh JJIsl ONMCAHUS HIKE TPUBEIEHHON XpOMaTOrpaMMbl?

BN

QOENEARON
9
[=]

T v r — T
320 450 570 650 700 750
Belling Point (°C}

Bricokas B(b(bCKTI/IBHOCTB, HH3Kasg CCICKTUBHOCTD
Bricokas CCIICKTUBHOCTDL, HU3Kas 3(1)(1)€KTI/IBHOCTI>

Bricokas 3 peKkTUBHOCTD, BHICOKAsI CEJIEKTUBHOCTD
Huzkas 3¢ peKTUBHOCTD, HU3KAsA CEIEKTUBHOCTD

76. Kakoy U3 nepedncIeHHbIX JETEKTOPOB MOAXOINT JJISl aHAJIN3a
HOJIMCAaXapUI0B METOJIOM KUIKOCTHON XpoMarorpapuu?

1.

2.
3.
4

Dar0opuMeTp

Karapomerp
PedpaxTomerp

UV-Vis ciekrpodoTomeTp

77. st Kakoro XpoMarorpaduueckoro mpoiecca XxapakTepHa ciaeayromnas
3aBHCHUMOCTH BBICOTHI SKBUBAJICHTHOU TeopeTuueckoil Tapenke (BOTT) ot

BITT, s

. L L s 1
g 10

Cropacms nodsudcrod passi, car-c-1

CKOPOCTHU MOTOKA MOJBUKHOMN (azbl?

1.
2.

["a30-)xuakocTHas xpoMarorpadus
BricokoaddhexTuBHas KUIKOCTHAS XpoMaTorpadust
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3. ["a3oBast ancopbroHHas XpoMmarorpadus

78. OT KakuXx (HhakTOPOB 3aBHCHUT CKOPOCTh nepemenieHus u Rf msaren
BEIIECTB B TOHKOCJIOMHON U OyMaxkHOUM XpomaTorpadusix?

1. OT KOHIIEHTPAIMH OTPEAEIIIEMOT0 BEIIEeCTBA U TEMITEPATyPhI

2. Ot npupobl copOenTta (Oymaru) u crnocoda nposiBICHUS
XPOMAaTOTPaMMBbI

3. OT npUMEHSIEMOTO PaCTBOPUTEIS U IABJICHUS €T0 IMapoB

4, OT CTPYKTYpBbl aHATTM3UPYEMOTO COSIUHEHUS U XapaKTepa
pacTBOpUTEIIA

79. B xakoit 3 pa3sHOBUIHOCTEN XpoMaTorpaduu UCTOIb3YIOTCS TEPMUHBI
«HE3aBUCHMOE MOBEACHUE» U «KOOTIEPATUBHBINA 3D PEKT»?

1. XpomaTorpadusi Ha ONITHYECKH AKTUBHBIX (pa3zax
2. HNonoobMmeHHas xpoMaTtorpadus

3. ['enb-punbrpanus

4, [IpoTUBOTOYHBIN MOHHBIA OOMEH

80. B amoorponnbix psnax rans (Pena, Ctpaitna, Tpanmne) HauMeHbIIeH
BBITECHSIIOIIEH CIOCOOHOCTRIO OYyyT 001aaTh:

[lepdropankansl
XIIOPUPOBAHHBIE YTIEBOIOPOIBI
Bricime cniupTsl

Husmume kapOoHOBBIE KUCIOTHI

e

81. Kakoil u3 nepeurcieHHbIX JETEKTOPOB BEICOKOCEIEKTUBEH 10
OTHOIIIEHHIO K ocdhop-, cepy- U raloreHCOAePIKAIUM OPTraHUYECKUM
coOeIUHEHUAM?

[TnamenHO-(poTOMETpHUIECKUI
YbpTpa3ByKOBOU
['enmeBblil MOHU3ALMOHHBIN

B whE

Karapomerp
82. OCHOBHBIM HETOCTATKOM KPHUOT€HHBIX METOJI0B KOHIEHTPUPOBAHUS
00BEKTOB OKPY’KAIOIIEH Cpeibl sl KX XpoMaTorpaduueckoro onpeaeaeHus

ABJIACTCA:

1. HeobxoaumMocTh UCTIONh30BaHUSI HU3KUX TEMIIEPATYP
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2. KonneHncanus mapoB BOJIbl
3. BrIcokas Tpy10€MKOCTh KPUOTCHHBIX METOJIOB

83. Kakoif 3 opraHoB 4yBCTB Y€JIOBEKa BOCTIPOU3BOIUT UCTIOIB3yEMbI B
xpoMarorpadun meto “‘ananmsa paBHoBecHoro mapa’” (APIT)?

Ocs3anue

Ob6onsnune

3peHue

UyBCTBO ITyOOKOTO BHYTPEHHETO YIOBICTBOPCHUS

Wb

84. Vcxonas 3 CTPYKTYPHBIX OCOOCHHOCTEH CTPOCHUS OTPEICTUTE
MOJIIPHOCTH HENOIBIKHON (ha3el «OS-124y (monmudeHnnoBsIi d3¢hup):

U TT°TO

1. Henonspuas
2. da3a cpeaHen NoJSIPHOCTH
3. [Tonsipuas dasza

85. OueHnTe cupaBeUIMBOCTD CIEAYIOLIErO YTBEPKIACHUS: “I10BEpXHOCTHO-
MOPUCTBIE COPOEHTHI MPEANOUYTUTEBHEE 00BEMHO-TIOPUCTBIX, TOCKOJIBKY
MO3BOJIIIOT BECTU XpoMaTorpaupoBaHue B yCIOBUSAX OIM3KUX K pABHOBECHBIM .

1. Y TBepKI€HHE HEBEPHO
2. YTBepxkaeHne abCOIIOTHO CIPaBEITUBO
3. XapakTep OPUCTOCTH HE UMEET 3HAUCHUS

86. B xakom u3 xpomaTtorpauyeckux peKuMoB paboTaeT npoTuBoras?

[IposiBUTENIBHBIN
OpoHTATBHBIN
BriTecHUTENBHBIN

N

KoMOuHupoBaHHBIM

87. Kakas u3 Tpex HenoABMXXHbBIX (a3 11 apduHHOM XpomaTorpaduu Oyaer
paboTtaTh Hanbosee 3phHeKTUBHO?
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CHZOH

Araposa

n-AMnHoeHun-p -D-TnoranaktonupaHosng
Araposa

CH20H
éNHCHZCHZNHCCHZ NH@
CopbeHTb

OmneHgnamuH + kapbokcumeTun
OH

n-AMnHodeHun-B -D-TmoranaktonupaHosng

Araposa CopbeHT B
CH20H
gNHCHZCHZCHZNHCH2CHZCH2NHCCH20HZC NH@ OH
o)
Buc-(3-amuHonponun)amuH 1,4-Onkap6oHoBas kucnoTa
OH
n-AmunHoeHun-g -D-TnoranaktonnpaHosna
1. CopOent A
2. CopOenr b
3. CopOent B

88. Kak Ha3bpIBatoTCS HEMOABUKHBIE (Pa3bl HA OCHOBE CUIIMKATEIIS C

= >
? o

—0—CyHy
Y, a
curanazens }—/SI—O—CIHH
A0

ﬂ \Si—O—C,Hn
7
V2R

a

MOAU(PUITUPOBAHHON aTKUILHBIMU paJIuKaIaMU MOBEPXHOCTHIO?

\S\L\L

1. «IleTkn»

2 «3y0OUUCTKI»

3. «KoBpoBbI€ TOKPBITUSD
4 «ATIENBCUH B KOXKYpPE»
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89. Kakoli u3 nepeyrcieHHbIX IETEKTOPOB BBICOKOCEIEKTUBEH MO
OTHOIIEHUIO K (hocdop-, a30T- U raIoreHCOACPIKALIIM OPraHUYECKIM

COeqUHEHUAM?
1. JleTekTop Mo TEMmI0NpOBOIHOCTH
2. [1maMeHHO-HOHU3AIMOHHBIN JIETEKTOP
3. TepMOHUOHHBIN 1ETEKTOP
4, JleTekTop ceueHUs] HOHU3ALNU

90. Kakas u3 HCIIOABHMIKHBIX (1)8,3 MOJKET OBITh MCIIOJIb30BaHa I pa3aciICHUA

cmecu D- n L-HCHT&MCTI/IJIFJII-OKOHI/IpaHO?:I/II[OB?

[TonmnoxcnmeTnnexn
OnuroMepHsIi MONMUATUIIEHTEPEPTANAT
TpuanerTninuentoaos3a

e

TeTpaI_[I/IaHOHeHTaapI/ITpI/IT

91. Kakoe coueTanne TepMUHOB XpOMaTOrpapuIecKoro mpoiiecca clieyeT
WCIIOJIB30BaTh JJIsl ONIMCaHUs HUXKE MPUBEACHHON XpOMaTOrpaMMbl?

vn.llll I

Bricokas 3 pexkTUBHOCTD, HU3KAs CEJICKTUBHOCTh
Bricokas cenekTuBHOCTb, HU3Kask 3)PEKTUBHOCTD
Bricokas 3 peKTUBHOCTD, BHICOKAsI CEJIEKTUBHOCTD

BN

Huskas 3¢ pexTHBHOCTD, HU3Kas CEIIEKTUBHOCTh

92. IIpu ncnonap30BaHUM KaKOTrO U3 Ta30B Pa3MbIBAHUE MOJIOC 34 CYET
MOJIEKYJIIpHOI 1 Py3un OyaeT MakCUMaIbHO?

Bonopon
[Nenmuit
A3zoT
Apron

> wh e
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93. Kakoii U3 NpUBEIECHHBIX I€TEKTOPOB SBJISETCS CEIEKTUBHBIM ?

JleTeKTop 1O TEeIIONPOBOIHOCTH
JleTekTop BOJIOPOTHOTO TUIAMEHH
JleTexTop 1o Temnore aacoporun

e

TepMOMOHHBIN AETEKTOP

94. Uem oTinyaeTcs pacnpeenuTeabHas ra3oBas Xxpomarorpadus ot
ascopOLIMOHHOM ra30Boil XpoMarorpapuu?

1. Paznuuuii et

2. B pacnpenenuTtenbHOl ra30Boi XpoMaTorpapuu BEIIECTBA
MOTJIOIIAIOTCS MIEHKaMU PA3JIMYHbIX )KUJIKOCTEH, a B Ta30BOM — TBEPABIMU
MOPUCTBIMU aJCOPOEHTaMU

3. PacnpenenurensHas razoBas xpoMarorpadus mo3BoJiieT TOUHEE
pa3zeanTh U MPOAHATU3UPOBATh JIFOOYIO CMECh BEILIECTB

4. B pacnpenenuTenbHO# ra30Boil XpoMaTorpaguu UCIOIb3YIOTCA
0osiee HU3KHE paboyKe TeMIIepaTypbl BO U30exkaHNe TEPMOJAECTPYKIUN
HENOJBUKHOU (ha3bl

95. Kakoii U3 HI>Ke MPUBEJIEHHBIX CIUPTOB OyAeT 001a1aTh HAaUOOIbILIEH
BBITECHSIIOIIEN CIIOCOOHOCTBIO C MOBEPXHOCTH MOJISPHBIX COPOECHTOB (OKCH]L
AIFOMUHUSA, CUIIMKAreb)?

Meranon
OrtaHon
H-IIpomanon

BN

N3omponanon
: TpeT-byranon
96. Kakyro u3 xapakTepucTUK XpoMaTtorpaduueckoro mpoiecca onpeIesistoT

»

7,0 ]
A
2
I

0 XpoMaTorpaMmme 1o hopmyiie: X = (% — trY) 1 (Wo.— Wy)

1. CelleKTUBHOCTD

2. Pazpemienue

3. O¢ddexTuBHOCTDH
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A=10°
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97. Kaxkoit u3 xpoMaTorpaduieckix MpoIecCOB OMUCHIBAIOT KAINOPOBOYHBIC
KkpuBbie A —D?

1. Addunnas xpomatorpadus

2. HNonoobmenHas xpomaTtorpadus

3. XpomaTorpadus Ha XUpaJbHbIX (hazax
4. ['enb-nipoHKKaroas XxpoMarorpadus

98. Ucxoas u3 CTPYKTYPHBIX 0COOEHHOCTEN CTPOCHUSI, OIIEHUTE MOJISIPHOCTh

(f:Ha | (’2‘.H3
—0—8i—0—Si—
| |
CH3; CH; 4,
dazsr SE-30:

1. Henonsprnas
2. CpennenomnsipHas
3. [TonsipHas
4, Upe3BbluaiiHO MOISIpHAs

99. B aTOMHO-3MHUCCHOHHOM CHEKTPOPOTOMETPUUECKOM JIETEKTOPE IS
nepeBo/ia MpoObl B HOHU3WPOBAHHOE (BO30YXKIEHHOE) COCTOSIHUE UCTIONb3YETCS:

1. DJIEKTPOHHBIN yJ1ap

2. NoHuszupytoree u3ayuyeHue
3. Hutp HakanmuBaHus

4, [1na3mennbIit haken

100. HauGombImeit BEITECHSIONIEH CITOCOOHOCTBIO C MMOBEPXHOCTH
aKTUBUPOBAHHBIX yTjiel 00J1a1aeT:

1. Cepoyrnepon
2. Bona
3. MeTtanHon
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4. JsTUnoBsIi 3Gup

101. Kakoit u3 1eTeKTOPOB MOKET OBITh HCIIOJb30BaH IS
XpoMaTtorpaduueckoro pasejeHus U aHaJIn3a cMecl HHepTHBIX razoB (He, Ne,
Ar, Kr, Xe)?

[InaMeHHO-HOHM3aAITMOHHEIN
KarapomeTtp
CnextpodhoTOMETpUIECKUI

Wb

TepMOMOHHBIN

102. Kakast u3 KpuBbIX OOMEHHOW €MKOCTH HOHUTOB XapaKTepHA JIs
MOHUTOB | TUMa (MPOSABIISAIOMIMX CBOMCTBA CUIIBHBIX KUCIOT U OCHOBAaHUM)?

lif3

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

e

103. OcHOBHBIM TpeOOBAHKUEM, MPEABABISIEMBIM K MOJABUKHON U
HEMOABWXHOU (pa3zaM B KUIAKOCTHOU XpoMaTorpaduu, sBisieTcs:

Paznuune B monsipuocTu ¢as
Paznmuuune B TemrepaTypax kureHus §a3
buHapHas HecmemMBaeMOCThb

BN

OOpa3oBaHue a3€0TPOIHON CMeCH

104. Kak Ha3pIBaeTCs aHAIMUTUYECKHUI MPUEM METOAOJIOTUYECKH 0OpaTHBIN
«aHAJIN3Yy PAaBHOBECHOTO mapa»?

1. «PaBHOBECHOE KOHIIEHTPUPOBAHKEY
2. «HepaBHOBECHOE KOHIIEHTPUPOBAHUEY
3. «AIIUTUBHOE KOHIIEHTPUPOBAHUE»
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4, «AnnabaTndeckoe KOHIIEHTPUPOBAHUE)

105. Kakoit pexxum xpomatorpadupoBaHus Ha3bIBAIOT «M30KPATUUECKUM»?

1. [Tonaya 351r0€HTa MMPOU3BOINUTCS IIPU MOCTOSHHOW TeEMIIEpaType
2. CocraB 3/110€HTa HE MEHSETCS B X0J1€ IKCIIEPUMEHTA
3. CocraB 3/110€HTa MEHSETCA TaKUM 00pa3oM, YTO BBITECHSIOIIAS

CIIOCOOHOCTh BO3pacracT
4. [Iomaua >mroeHTa IMPOUCXOOUT C IIOCTOSIHHOM CKOpPOCTBIO

106. Hackosibko cripaBeiIuBO cieayroliee yreepxkacHue: «llomHas

JTMHAMHUYECKasi EMKOCTh COpOeHTa Bcerjia 00Jibllie TMHAMUYECKOU €MKOCTH JI0
IIPOCKOKa»?

1. YTBepKIECHNUE CIPABEIINBO

2. VYTBepKIeHHE CIIPABEIIMBO JIUIIb 1JIsI HOHOOOMEHHOMN
xpomarorpaduu

3. YTBepkKACHUE CIPABEIINBO JIMILIB ISl MOJEKYJISIPHOU
anicopOLMOHHOM XpoMaTorpapuu B €€ KOJJOHOYHOM BapHUaHTe

4. Y TBepKIECHNE HEBEPHO

107. Kak cinegyet TpakTOBaTh TEPMUH «KOJIOHKA OECKOHEUHOTO JUaMeTpar?

1. TepMUH OTHOCUTCSI K XpOMaTorpauueckuM KOJIOHKaM Y KOTOPBIX
nuaMmeTp OO0JIbIIe JUTHHBI

2. TepMuH OTHOCUTCS K KOJIOHKaM € 3((HEKTUBHOCTBIO O/THA
TeOopeTHIecKasl Tapeka

3. TepMuH OTHOCUTCS K TeM KOJIOHKaM, B KOTOPBIX YAAeTCs
n30exaTh «KpaeBoro dpdexrar

4, TepMuH npuyMas crieMaibHO I JAHHOTO TecTa

108. Kakoit u3 y4acTKkoB KaTuOPOBOYHON KPUBOU T'eNIb-TIPOIIECCa HA3bIBACTCS

I
1M
95
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KHUCKITIOYEHUEY ?

1. Vuactox AC
2. Vuactok CJ]
3. Vuactok /IB
4 VYuactok V;

109. Ucxonst u3 CTpyKTYpPHBIX OCOOCHHOCTEH CTPOCHMUS, OLICHUTE MOJISIPHOCTD

dazbr «AMoko H100» (monmmbyTen):
Henomnsapnas
ManononsipHas
CpenHeii OASPHOCTH

W e

[lonspHas

110. Kak cootnocsatca BOTT (BbICOTBI 3KBUBAJIEHTHBIE TEOPETUUECKOM
TapesKke) B XpoMaTorpapuyecknux CUCTEMaX CO CTAIIMOHAPHOM HETOABUKHOM
(da30il ¥ B IPOTUBOTOYHBIX XpoMaTorpadpuyeckux cucrtemax?

1. B cranmonapaom (knaccuueckoM Bapuante) BOTT menbiie
2. B cranmmonapnom (knaccuueckom Bapuante) BOTT Gosbiiie
3. BOTT He 3aBUCHT OT criocoba XxpoMatorpapupoBaHust

111. B xakoM U3 XpoMaTorpauuecKux pexxuMOB OCYLIECTBISETCS OUUCTKA
(oOecrBeunBaHNE) CaxapHBIX CHPOIIOB HAa KOJIOHHAX C aKTUBUPOBAHHBIM yTiieM?

[IposiBUTENIBHBIN
OpoHTaTIBHBIN
BriTecHuTENBHBIN

W e

KoMOuHupoBaHHBIM

112. Kak Ha3pIBaeTCs aHAIUTUYECKHUM MPUEM METOA0JIOTUYECKHA OOPATHBIN «

PABHOBECHOMY KOHLIEHTPUPOBAHHUIO»?

1. «AHaJIN3 paBHOBECHOI'O I1apay

2 «AHaJIN3 HEPAaBHOBECHOTO I1apa
3. «HepaBHOBECHBIN aHAIN3 ITApaA»
4 «ITapuroHaNbHBINA aHATU3
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113. Kakoii u3 ueTsipex refieit ciemyeT BeIOpaTh I aHaIu3a u

S IIpedensr

6 pe
S 10°F N ucxmovenun, A
T
8 05k g A=10°
= A B=2-10
S C=10°
§’10 I D=10
S 03
S 107 -
=

L | 1 1 I | 2
20, 30 40 50

Obvem 31H0OUPOBAHUST, MA

. 5 6
(bpakIMOHUPOBAHUS BRICOKOMOJICKYJISIPHBIX coeauHeHuit ¢ MM 10°— 10°7?

1. I'ems A
2. I'es B
3. I'eas C
4 I'ems D

114. Kako#t u3 XJIOpUpOBaHHBIX METAHOB OyI€T 00J1a/1aTh HANOOJbIIEH
BBITECHSIOIIEH CITOCOOHOCTHIO C TIOBEPXHOCTHU MOJIAPHBIX COPOESHTOB?

1. XJIOPUCTBIN METUJICH
2. Xnopodopm
3. YeTbIpeXXI0PUCTBIA yTIepo

115. Ykaxute paMuiiniio, MMs, OTYECTBO JOLICHTA, PETO/1aBaBILIEro
xpomarorpaduro B J[aTbHEBOCTOYHOM rOCyJapCTBEHHOM YHUBepcutere B 1994-
2003 rr.:

[IBeT Muxaun CemeHOBUY
Kanunos Cepreit MuxaidyioBud
Maptun Anuep [Ix.11.

Cunr Puuapn JLIIL

W e

116. B xakom xpomarorpaduueckomM Mporecce akTUBHbBIE IIEHTPbI

Aeaposa _
5 O CH,O0H

I
NHCH,CH,NHCCH,NH §— O—\OH
_ "HO

OH

HEMOJABMXHOU (Da3bl MOCTPOEHBI CICTYIOIINM 00pa3oM:
1. ['enb-unbrparus

73



2. ['enp-npoHuKaromas Xxpomarorpadpus
3. Addunnas xpomatorpadus
4, HNonoobmenHas xpomaTtorpadus

117. Kakast u3 HUKE MPUBEICHHBIX KapOOHOBBIX KHCIOT OyAeT 001a1aTh
HanOOJIBIIIEH BBITCCHSIONMIEH CITOCOOHOCTBIO C TTOBEPXHOCTH TOJIIPHBIX COPOSHTOB
(OKCHJ aTIOMUHUS, CUITUKArellb)?

VYkcycHas kuciora
[TponmonoBas kuciaorTa
Macnsanas kucinora
BanepnanoBas kucnora

ok wwbhE

KanponoBas kuciora

118. MoxHO 71 METOJIOM T'a30-KUJIKOCTHON XpomaTorpaduu UCCIe10BaTh
ra3oo0pa3Hble U TBEpPJIbIE (KpUCTAIMYECKUE U aMop(HbIE) coeTuHEHN?

1. Henb3s uccnenoBath HU ra3000pa3Hble, HU TBEP/IbIE COCAMHEHUS
2. ["a3000pa3HbIe MOKHO MCCIIEA0BaTh, @ TBEPABIC - HEJb3s
3. MoxHO ucciaeaoBaTh JTI00bIE Ta3000pa3HbIe BEIIECTBA, a TBEPbIC

— TOJIBKO JIETKO JICTY4YHe
4, Mo:xHO HCccIeI0BaTh JTIOOBIC Ta3000pa3HbIC M TBEP/ABIC BEIICCTBA

119. Kakoii u3 mapameTpoB XpoMaTorpauueckoro mporecca onuchiBaeTCs

HIDKE TIPUBEACHHOM XpoMmarorpaMmoit u ¢popmysoi: ¥ = h, — hy,,, / h,?

P
L4

MUH 4

ZJR
D¢ddexTuBHOCTH XpOMaTOTrpahUUECcKON CUCTEMBI
CenekTUBHOCTh HETIOJBIKHOM (pa3bl
Kpurepuii pa3neneHus 1ByX MAKOB
CrereHb pa3eicHus ABYX MTUKOB

> wh e
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120. Kakast n3 HEmoIBMKHBIX (a3 MOKET ObITh UCTIOIB30BaHA JJIs
pazaenenus: cmecu D- u L-anmaHuHOB?

1. [TonnokcumeTuieH

2. OnuroMepHBIN MOIMATHIICHTEepedTaIaT
3. llmanostuicaxapo3a

4. SE-30 (MeTuICHIMKOH)

KOMILJIEKCHI OIIEHOYHBIX CPE/ICTB
JUISI TEKYIIEN ATTECTALIMM

Hcnoab3oBaHne aKTUBHBIX METOA0B 00y4eHHs NIPU U3y4YeHHH Kypca
«Xpomarorpadus»
AKTHBHOe 00yYeHHe B JIEKIMOHHBIX 3aHATHAX

BapuaHTbl akTUBHOTO 0OY4€HHsI MOTYT OBITh HUCIIOJIb30BAHBI B JIEKLIIMOHHBIX
3aHATUAX. OTO JOJDKHBI OBITh KOPOTKHE 3a/JaHus, BOMNPOCHI, KOTOpPbIE
o0ecreurnBaOT B3aMMOJEHCTBHE PENOAABATENS U CTYACHTA, MO3BOJISIOT OLEHUTD
CTENEHb NOHMMAaHUS JICKIMOHHOTO MaTepuara.

Hcnonb3oBaHnEe METOIOB aKTUBHOTO OOYUEHHUS:

1. [lepea HayaIOM JIEKIIMH CIEIYET NEPEUYUCIUTh OCHOBHBIEC TTOHITHUS U

ompenesieHusi, KOTopele OyayT paccMoTpeHsl pganee. [locnme 3aBepiieHus
OOBSICHEHUsT MaTepuaja HEOOXOJMMO BEPHYTbCA K CIUCKY M IOINPOCHTH
MPOAHAIM3UPOBATh CTYJAEHTOB, 4YTO OBLJIO PAacCMOTPEHO, a 4YTO OCTajJoCh 3a
NpeaeIaMu JEKIIMOHHOTO MaTepuralia.

B KoHIIE JEKIIMU.

2. [Mpennoxuts crymeHtam chopMmynupoBaTh BOMPOC ISl 3adeTa IIo
MaTepuasam JIEKIU1, CPABHUTH NPE/IOKECHHBIE BAPHUAHTHI.

3. [IpensioxkuTh  CTyAEHTAM COCTaBUTh HEOOJBIIOE PE3OME IO
IPOYMTAHHOMY MaTepHUally U 3aTeM OOCyIUTh UX.

4. [TpennoXuTh CTyJAeHTaM HamMcaTh, YTO B MaTepHasiax JIEKIMH ObLIO
CaMbIM HEMOHSTHBIM MOMEHTOM. lIpeasiokuth OOBACHUTH ATO MOHIATHE IPYTHM
CTYJCHTAaM.

5. [TpennoXuTh CTyIeHTaM OOMEHSTHCS TEMH 3alUCSIMU, KOTOPHIE OHH
COCTaBWJIM, U HAUTH OMMOKU B U3TIOKEHUH.

6. [TpennoXuTh TPEACTaBUTH JIOTUYECKYIO IEMOYKY OOBSCHEHHUS
Kakoro-ian0o nmoHATUs. CpaBHUTH MOJTyYEHHBIE LIETTOYKH.

7. [TpennoXuTh CTyI€HTaM HamucaTh BOMPOCHI, HA KOTOpPbIE ObUIH JaHBbI

OTBCTHEI B JICKIIHMH.
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8. Crparerus necsThb-/IBe:

[IpenogaBareny mnpenjgaraeT HOBYI HHGoOpMaluio B TeueHue 10 MHHYT,
3aTe€M OCTAHABJIWBACTCS Ha JIBE MHHYTHl M MpeajiaraeT CTYJICHTaM OOMEHSThCS
CIOKUBIIIUMHUCS y HHUX TMOHATHSMU Ha OCHOBE IPEIJIONKEHHOTO MaTepuala,
3aMOJIHUTh BO3HUKIIKUE NPoOeNbl B MOHMMAHUU MH(OpPMAlUM TyTeM OOIICHUS
MEKTy COOOH.

9. CryneHTam JaeTcs HECKOJIBKO MHHYT JIJII TOTO, YTOOBI HamucaTh
KOMMEHTAapUU K JIEKIIUH, KOTOpbIE MpenojaBaTelib MOXET HCMHOJb30BaTh MpHU
MOATOTOBKE K CIEAYIONMIEMY 3aHATHIO. MOYKHO MPEJIOKUTh CJICTYIOIINE BOTIPOCHI:

* Uto OBLJI0 caMbIM BaXKHBIM B MPEJJI0KEHHOM JICKITUN?

* Y10 OBLIIO CAaMBIM HEOKHJAHHBIM?

* UTo OBLIIO CAaMBbIM UHTEPECHBIM?

* Y10 OBIJIO CAaMBIM HEITOHSITHBIM?

Bomnpocs! i1 codeceqoBaHus U TeMbI ISl JUCKYCCHI
no gucuumiinHe  Xpomatorpadus

Paznea |. Knaccudpukanus xpomatorpaguiecknx MeTo10B.
AacopOLHOHHAA MOJICKYJISIPHASA U pacnpeaeuTe]lbHass XpomaTorpagus.

Tema 1. Beenenue. Hctopus MeToJa. Kuaccnduxanus
xpoMaTtorpagu4yecKux MeToI0B. AHAJIMTHYECKHE U NPeNapaTUBHbIC aCIEKThI
xpomartorpaguu. Bo3M0oKHOCTH M 3HAYCHUE METO/AA.

1. Hcemopus pazsumust memooa xpomamozpaguu.

2. Duzuueckas cywHoCmb Memooa Xpomamozpaguu.

3. Knaccugpuxayus xpomamoepaghuueckux memooos.

4, AnanumuuecKkuii u npenapamusHslii ACneKmol Xpomamozpagpuu.

5. Kpamxas xapakmepucmuxa COBDEMEHHO20 COCMOsHUSA
xpomamoepadghuu.

6. Bosmooicnocmu  cogpemenHbix  Memo0oo8  XpoMamozpapuieckoco
pazoeieHusl.

7. 3nauenue u npumenenue mMemooa.

8. Korma u kem Ob1J10 OTKPBITO siBIIeHUE XpomaTorpadun’?

Q. Kro u xorma paspaboran wmeroq TCX wu pacnpenenutensHON
xpomarorpadun?

10. Kakue MIPUHITUTIBI JIeXKaT B OCHOBE KJaccuduKauu
xpoMarorpaduueckux MeTo0B?

11. B ueMm 3akirogaeTcst CyniHOCTh MPOSBUTENILHON XpomaTorpadun?

12, B ueMm 3akmirogaeTcst CynHoCTh GPOHTAIBEHOM XpoMaTorpaduu?

13. B ueM 3akirogaeTcsi CylHOCTh BRITECHUTENIbHON XpomaTorpaduun?
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14, ['me ncnomnp3yroTcst XxpoMaTorpapuieckiue MeToabl ?

Tema 2. AncopOumnoHHasi MOJIeKYyJIsIpHas XxpoMmaTorpadus.

1. DuU3UKO-XUMUYECKASL  CYUWHOCIL — AOCOPOYUOHHOU — MONEKYIAPHOU
xpomamoepaguu. Ypasnenue Jlouemwopa. Hzomepmuvl adcopbyuu u ghopma
Xpomamozpaghuueckozo nuKa.

2. Aocopbenmovl 6 a0coOpOYUOHHO-MONEKYNIAPHOU Xpomamozpaguu  u
mpeb08aHnus, NpeovasiaeMble K HUM.

3. Pacmeopumenu 6 aocopbyuonno-monexynaprot xpomamozpagpuu u
mpeb0o6anus, npedvasisieMble K HUM.

4, Annapamypa MonexkyaapHol a0copoyUoHHOU Xpomamozpaguul.

S. Kpamrxas Xapakxmepucmuka cnoco6os KOHMpOs 3a
Xpomamozpaghuyeckum pazoeneHuem.

6. Yrto Takoe copOuus u necoponus’?

7. Kakue tunel u3orepM afcopOIu Bbl 3HAETE?

8. Yro onuceiBaeT ypaBHeHue JIaurmropa?

Q. Kaxkue tpeboBaHus k copOeHTam, MPUMEHSIEMbIM B XpoMartorpaduu?

10. Kakue pa3HOBUIIHOCTH COPOEHTOB MPUMEHSAIOTCS B aJCOPOIIMOHHOMN
xpomarorpaduun’?

11. Kakue  TpeOoBaHuMs K  pacTBOPHUTENSIM, IPUMEHSEMBIM B

a7copOIMOHHON XpoMaTorpaduu?
12. Kakne oamrooTpomHble psAApl  PaCTBOPUTENEH TNPHUMEHSIOTCA B
a7copOLIMOHHON XpomaTorpaduu?
Tema 3. AncopOunoHHas MOJIEKYJIAPHAsi TOHKOCJIOHHAS

xpomarorpadgus.

1. OcHosHble nocmynamel MONEKYNAPHOU a0CopOYUOHHOL
MOHKOCIOUHOU Xpomamozpaguu.

2. OcHoenas mepmunonocus 8 memooe TCX.

3. Aocopbenmbl 8  MOHKOCIOUHOU —AOCOPOYUOHHOU — MONEK)IAPHOU
xXpomamoepaghuu u mpebosanus, npedwvssisiemvle K HUM.

4, Pacmeopumenu 6 monxocnoiinoii a0copoOyuoHHoOU MOAEKVISAPHOLL
xXpomamoepaghuu u mpebosanus, npedvaesiiemvie K HUM.

5. Memooonoeus npumenenus TCX.

6. Henpepwignas, oeymepnas u  muoeokpamuas TCX, cuyuau
NPUMEHeHUs.

7. Cnocobwvl 0OHapydiceHUst 8eujecmas Ha XPoMamozpamme.

8. Urto Takoe TCX?

Q. [Iepeunciure noctynatsl Teopun TCX?

10. Yro o3HauaroT BeauunHbl Ry, N, H?

11. Kakue tpeboBanus k copoerTam, npuMensembiM B TCX?
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12. Kakue paznoBugHoCcTH cOpOEHTOB IpuMeHstoTcs B TCX?

13. B kakux ciy4asx nmpuMeHsieTcss MHOTOKpaTHasl, 1BymepHas TCX?

14, Kakue ciocoOw1 o0HapyxeHnus nsateH Ha TCX Bbl 3HaeTe?

15. CywHocmes memooa pacnpeoerumenbHol HCUOKOCHb-HCUOKOCHHOLUL
xXpomamoepaghuu.

16. Tunwr xpomamoepaghuueckotl oymaau.

17.  Annapamypa u npuemsi pabomsi 6 xpomamozpaghuu nHa dymaze.

18. Bapuanmer memooda: eocxooawas xpomamoepaghus, HUCxXoosawas,
80CX00sUe-HUCXOOAUWAS, 20PU30OHMATIbHAS, paouanvHas, Kpy206as,
anexmpogopemuneckas 6yMajicHas xpomamozpaghusi.

19. Memoo obpawennoti  ¢azel 6  OymadcHou  Xpomamozcpaguu.
Tloosuoichvie gha3vl.

20.  Pacwugpposxa xpomamozpamm u onpeoeyeHue KOIULeCMEEeHHO20
cocmasa cmecu, pazoeieHHolU Ha bymaze.

21, Cnocobbl 0bHapycenus 8eujecms Ha XpomMamozpamme.

22. B 4em COCTOUT CYIIHOCTh HKUJKOCTh-KUIKOCTHON
pacrpeienuTeabHoN XpoMaTorpaguu?

23. B ueM mpeumymectBa MeTojga OYMa)KHOW paclpeeTuTeNbHON
xpoMarorpapun?

24, Kakumu pabounMu XapakTepucTUKaMH AOJDKHA 00J1agaTh Oymara ais
xpoMarorpapun?

25. Kakue TpeOoBaHMSA K pacTBOPHUTENSAM, MPUMEHSEMBIM B OyMa)KHOMN
xpomarorpadun?

26. Kak nposBisioT nsiTHa B OyMakHO#M XpomaTorpaduun?

217. Kak ucnonp3oBath OymMakHyH0 XpoMarorpaduio B KOJIUYECTBEHHOM
aHanuse?

Paznean 1. T'azo-skuakocTHast M BbICOK03(Q(peKTUBHAA :KUAKOCTHAS
xpomartorpagus.

Tema 1. I'azo-xuaKocTHas xpomarorpagusi.
Cywnocmes Memooa 2a30-#CUOKOCMHOU XPOMAmozpaguu.
Annapamypa ons [ 7KX. Bnox-cxema npubopa.
Annapamypa u npuemsl pabomwl 6 xpomamozpaguu Ha bymaze.
Kax ocywecmensemcs nooaua 2aza-nocumens?
Yempoiicmeo oozamopa (unoicexmopa).
Xpomamoepaguueckue xonouxu. Tepmocmam.
Jlemexmopuwl 6 [ 7KX.
8. Ippexmusnocmv U CENEKMUBHOCb  XPOMAMO2PADUHecKo20

No g kowhRE

pazoenenus.

Q. Ypaenenue Ban-/[eemmepa.
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10. Kpumepuii u cmenens pazoenenust.

11. Tpebosarus Kk HENOOBUIICHBIM PA3AM.

12, Ilpupooa nenoosusicroti gpasel (knaccuguxayus Popunaiioepa).

13. Cynepcenekmughvie Heno08Ud CHbIe (ha3bl.

14, Kauecmeennwiii u konuuecmeennwiii ananus 6 1 7KX. noexcvr Kosaua.

15.  Awnanuz nabunvnuix u Henemyuux coeounenui memooom I JKX.

16. CywHocmob peakyuoHHOU 2a3080L XpOMamozpaguu.

17. B ueM cocTOUT CyImHOCTh Ta30-)KUIKOCTHON XpomaTorpadun?

18. N3 xakux 6510k0B coctout Jrobdoi [K xpomarorpad?

19. Kakue nerekropsl ucnoias3yrores B metoae I KX?

20. [IpeumyiiecTBa U HEOCTATKU KaTapomeTpa’?

21. Jns yero ucnonsizyercs [TNJ]?

22. B kakmx caydasx HCHOJB3YETCS TEPMOWOHHBIN, TUIAMEHHO-
(OTOMETPUYECKUIA, TETUEBBIN, FIEKTPOHO3aXBATHBIN JETEKTOPHI?

23. Yro o3HavaroT (pakTopbl «3((HEKTUBHOCTE» U «CEIEKTHUBHOCTH» B
[KX?

24, Uro onuceiBaeT ypaBHeHue Bau-/{eemrepa?

25. Kakue dakTopsl BXOAST B ypaBHeHHe Ban-JleemTepa?

26. Kaxkue TpeOoBaHus K HENOABUKHBIM (azam B meToje [ 7KX?

27. Kakue meTonbl HaHeCeHHsI HETIOABMKHOW (pa3bl B KOJIOHKAX METOja

[KX BbI 3HaETE?

28. J{nst yero ucnomas3yroTes unjaekcsl Kopaua?

Tema 2. BoicokodpexkTBHAA :KUAKOCTHAS XpoMaTorpadusi.
Xpomartorpagus Ha ONTHYECKH AKTHUBHBIX (pa3ax.

1. CywHocmb Memooa 8b1COK02(hexmusHol HCUOKOCMHOI
xpomamoepadghui.

2. Annapamypa ona BOKX. Brok-cxema npubopa.

3. Tpebosanus, npeodvssisiemvle K NOOBUNCHBIM U HENOOBUNCHBIM azam
6 BOXKX.

4, Vpasuenue Ban-/leemmepa 6 6blcOKO3G(hHexmusHoU HCUOKOCMHOU
xpomamozpaguu.

5. Jlemexmopul 6 BOKX.

6. Ilpsamoe  pasoenenue  3HaHMUOMEpo8  xpomamozpagueli  Ha
XUPATbHBIX HENOOBUIICHBIX (haszax.

7. Ilpupoonsvie u cunmemuueckue ONMUYECKU AKMUBHbIE HENOOBUICHBLE
gas3vl.

Jlemexmuposanue onmuiecku akmusHuLX cOeOUHEeHUll, NOIAPUMEMD .,

8. B uem cymHocTs MeTora BOXKX?

Q. Kax Boirnsaut ypaBHenue Ban-/leemrepa qist BOXKX?
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10. Kakue TpeboBaHusl K HEMOABUKHBIM U MOJBIKHBIM (pazaM B METOJE
BD2XX?

11. Kakue ¢ha3pl Ha3bIBAIOATCS MOBEPXHOCTHO-B3aUMOICUCTBYIOIIIMMHU?
12, Uto Takoe «HOpMaJIbHBIE» U «00OpalleHHbIe» (ha3bl?

13. B yem cocTout ocHOBHas mpobiiema smroupoBanust B BOXKX?

14, Kakune MeTob1 MCTIONB3YIOT JIJIsl PEIICHUSI TOM TPOOIeMBbI?

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

16. B yem TpynHOCTH XpomMaTorpauueckoro pasieiaeHusi SHAaHTHOMEPOB?
17.  Yto 03HayYaeT «CTENEeHb XUPATHLHOTO PACTIOZHABAHUS» ?

18. Pa3zHoBHIHOCTH XHUpaTbHBIX HEMOABUKHBIX (Paz?

19. B dem cocTout cymnHoCTh TUraHg000MeHHOM XpomaTorpaduu?

Tema 3. [IpenapatuBusblii acnekT I'KX n BIXKX.

1. B uem yenu ananumuuecxkoeo u npenapamusnoco pazoenenus?

2. B uem cocmoum cxema naanuposanus npenapamugHo20 OeneHusl.

3. CmeneHwb pasoenenus 6 npenapamuenoi BOKX.

4, OcHosHble npuembl ONMUMU3AYUU OeleHUS.

5. B uem cocmoum yupxynayuonnwiii memoo?

6. Memoowvl  nosviuienus — npouzBOOUMeENbHOCMU — NPEenapamueHbIX
KOJIOHOK.

7. HmnynvcHolil pedxxcum npenapamueHo20 OeneHusl.

8. B yeM cocTouT paszHHLIa B LENAX U METOJOJIOTMH AHAIMTUYECKON
B3OXX u npenapatuBHOi?

Q. Kak BBITIAIUT ypaBHEHUE cXeMma IUIAaHUPOBAHUS TMPENapaTUBHOTO
pazneneHus?

10. Kakass creneHp pasneleHusi AOCTaTOYHA [JIs AHAIUTHYECKONM U
npenapaTuBHON xpoMarorpaduu?

11. Kak  oTinyaroTCs  OCHOBHBIE  MapaMeTpbl  pa3JCICHUS B
aHAJIMTUYECKOW U IpenapaTuBHOU XpoMarorpadun?

12. B 4ueM cocTOAT OCHOBHBIE MPUEMBI ONTUMHU3ALUUH TMPEMAPATUBHOTO
pazneneHus?

13. B 1yem cocrout meton perukia’?

14, B uem coctout metoa ppoHTaTHHOTO BHITECHEHUS?

15. B 4eMm cocTouT METOI MMITYJIBCHOTO peKumMa?

Paznea I1l. Ilpouune xpomaTorpadguyeckne MeToabl.

Tema 1. Mon-o0MenHass xpomatorpagusi.

1. Teopus uonnozo oomena.

2. Cmpykmypa u Kiaccugukayus uoHUmoa.

3. ObmenHas emKoCms UOHUMOS.
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4.
S.

CenexmugrHocms UOHHO20 0OMEHd.
Koncmanma uonnoco obmena, xodspguyuenm pacnpedenerus,

Koa¢huyuenm pazoenenusi.

6.
7.
8.
9.

10.
11.
12.
13.

Memoovl uonoobmennou xpomamozpaghuu.

B ueM cocTouT cymHOCTh HOHOOMEHHOHM XpomaTorpaduun?
Yrto Takoe KaTHOHUTHI U AHUOHUTHI?

B uem 3akitouyaeTcs HOHOOOMEHHOE paBHOBECHE?

Kak BB IUT N30TEpMa HOHHOTO OOMEHa?

Kakue MeTonp1 HOHOOMEHHOM XpoMaTtorpaduu Bbl 3HaeTe?
Urto Takoe 0OMEHHasi EeMKOCTh HOHUTOB?

['ie mpuMeHst0T HOHOOMEHHYI0 XpoMaTtorpaduio?

Tema 2. I'esib-xpomarorpadusi.

e

Ipunyun 2env-xpomamoepaghuu.

Obvemnble cOOMHOUEHUs 8 Cloe 2eJIA.

Mszkue, nonysicecmkue u sxcecmiue 2eiu.

Tpebosanus Kk pacmeopumenim 8 2eb-Xxpomamozpaguu.
Kanubposounvie kpugvie cenv-npoyecca: UCKIIOYeHUE, CELEKMUBHOE

NPpOHUKAHUE, NOJIHOE NPOHUKAHUE.

6.
7.
8.

Maxkcumanvras nuxogas emKocmy 2eib-npoyeccad.
B dem cocTouT 0CHOBHOE TpeiHa3HAYEHUE Tellb-XpoMaTorpadpuu?
Kaxkon Y4acTOK KaJINOPOBOYHOM KpUBOU HAa3bIBACTCSA

«MCKIIIOYCHHEC», KCCICKTUBHOC» N «IIOJIHOC HpOHI/IKHOBeHI/IC»?

9.

10.
11.
12.

Kakue renu ucnosib3yroTcs B refib-XpoMaTtorpaguu?

Kakue pacTBopuTEnN UCHIOIB3YIOTCS B Telib-XpoMartorpadun?
Kakue BubI reip-xpomaTtorpaguu Bel 3HaeTe?

['ie ucnonb3yercs reab-xpomaTtorpadus?

Tema 3. Apunnas xpomarorpadgus U npouue XxpoMarorpapuueckue

METO/bI.

1.

Kpamkas xapaxmepucmuka 2azoeo0ii, aguHHOU, NUSAHOOOOMEHHOL

agunHoll, 2uopoPobHOI, KOBANIEHMHOU U OCAOOYHOU XPOMAMO2Paduil.

2.
Gasvl.

© oo N s W

Xpomamozpagus npu cepXKpUMuU4ecKux COCMOAHUAX NOOBUINCHOL

T'uopoounamuueckasn xpomamozpagus.
B uem cymHocTh adunHON XpomaTorpadpuun?
YTo UCTIONB3YIOT B Ka4eCTBE HOcUTEs B abUHHOU XpomaTorpaduu?
Yro sBisieTcs HEMOABMKHOM (ha3oii B aduHHON XpomaTorpaduu?
B uem cymuocTs TuapodobHoit XxpomaTorpadun’?
B ueMm cymHOCTh KOBaJ€HTHOM XpoMaTorpaduu?
B uem cymHoOCTh nuranoo0MeHHo ahuHHOM XpomaTorpaduu?
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Paznea IV. [Ipuknaaubie xpomaTorpaguyeckue MeTOAbI.

Tema 1. XpomaTorpadguueckne MeTOIbl AHAJIN3A OKPYKAKOLIEH CPeabl.

1. Obvexmbl OKpydHcaroujeli cpeosl U UX OCHOBHbIE 3A2PA3HEHUS.

2. Cnocobui KOHYEHMPUPOBAHUs AHATIUZUDY EMBIX 00beKmos
(abcopdyus,  KpuocenHvle  Memoobl  KOHYEHMPUPOBAHUS,  MEepoohasHas
IKCMPaxKyust).

3. Hecopbyus npumeceti uz copoenma.

4, Toxcuunble Gewecmsea 6030yxa, onpeoensemvle MemoooM 2a3080ll
xpomamoepaghuu (OKCuobl yenepood, 2an02eHvl U Ux NpouzBooHvle, COCOUHEHUs.
asoma, cepvi U ocghopa, HUBKOKUNAWUE VeleB000POObl, aAPOMAMUYECcKUe
Yenegooopoovl,  noauapomamuyeckue — yenegooopoovl - IIAY,  ¢peonsi,
2AJ102eHY21e8000p00blL U OP.).

5. CpasHumenvuvlii  anamu3  xpomamospaguueckux U UHBIX
(CnexmpanbHbuIX, IIeKMPOXUMULECKUX) MEeMOO08 AHAIU3A NO YYCMBUMENbHOCU,
80CNPOU3BOOUMOCIU, IKCHAPECCUBHOCTIU U OpYyeUM Kpumepusm 6 aHaiuse
3aepsA3HeHUll oKpydcarouell cpeowl.

6. B ueM cocTOUT CI0KHOCTH aHaIM3a 00BEKTOB OKPYKAIOIICH cpe/bl?

7. Kakue crnocoObl KOHIIEHTPUPOBAHUS BbI 3HaeTe?

8. UTo 03Ha4YaeT METO/ 1 paBHOBECHOT'O KOHIICHTPUPOBaHUs?

9. Kakue ocHOBHBIE METO/IbI JECOPOLIMH BbI 3HAETE?

10. Kakumu MeTrogaMd MOKHO OMNpEACisaTh TOKCHUYECKHUE MPUMECHU
BO3yXa?

11. Kakumu MeToaMu MOKHO OINPENENsATh TOKCHYECKHE NPUMECH B
BOZE?

Tema 2. XpomarTorpadguueckne MeToIbl, OCHOBAHHBbIE HA aHAJIM3€
paBHOBecHOro napa. Peakunonnas razosasi xpomarorpagus.

1. OcHoenvle npunyunsvt APII u poocmeennvix Memooos.
2. Konuuecmeennvie onpeoenenus 6 memooe APII (  memooul
"abconromuoil karuoposxku” u "enympenneco cmarnoapma').
3. Mmnozokpamnas 2a308as IKCMPAKYUs.
Junamuueckue sapuanmot memooa APIL
3) Henpepuvisnas 2azosasn sxkcmpaxyusl.
6 APII ¢ ucnonvzosanuem remyuux pacmeopumeneil.
7. B dem cocrout cymuocTts Metoa APII?
8 KakoBrl nocTonHcTBa MeTona?
9 OcHoBHbIe TpUHITKITBEI MeToAa APII?
10. Kak ucnonbe3yrot metox APII B kosimuecTBEHHOM aHanu3e?
11. B 4eMm cymHOCTh METO/Ia MHOTOKPATHOM Tra30BOM SKCTPAKIIUK?

82



12. B yeM cymHOCTh METO/1a HENPEPBHIBHOM ra30BOM 3KCTPAKLINN?

13. Kakue  cnocoObl  TMOBBIMIEHHS ~ YYyBCTBUTEIBHOCTH  METOJA
napoda3zHoro aHaiau3a Bbl 3HaeTe?

Tema 3. XpomarTo-macc-CieKTPOMETpPHSl. AHAJIM3 HePTENPOIYKTOB
xpomaTorpadpuyecKuMu MeTOIaAMU.

1. Konyenyus "xapaxmepuzyrowux oemexkmopos" (I’ X/MC, I'’X/UK®PC u
I'’X/A92C).

2. Bnox-cxema xpomamoepagha ¢ demexmopom macc. Paznuunvie munoi
demexkmopos macc ("uonnas nosywka", macc-cerekmugHwlli 0emeKkmop).

3. Memoovl nposedenus ananuza (CKanuposamue, celeKmusHblll UOHHbLL
monumopune - SIM).

4, Memoowvr  npobonooecomosku npu I X/MC  ananuze. Ilpumepsi
OMOENbHLIX MEMOOUK.

5. T'eoxumus: munuzayus negpmeti ¢ nomowvio 1 7KX.

6. Obuapysicenue MecmopoXcOeHUuli. Nno  COOEPIHCAHUIO  NPOCMEUUUX
apoMamuyeKux coeOuHeHull 8 N1acmo8blx 800aX.

7. OnpedeneHue  KauecmeeHHvbIX  NoKazamenel  He@dmenpooyKmos
(oKmaHosble U Yyemanosvie Yucia, QpaKyuoHHbvlL COCMAas Ynpy20cms napos u op.)
¢ nomowbio "umMumupo8anHol xpomaoucmuiiayuu".

8. Konmponw 3acpsasuenus oxpyowcaroweti cpedvl Heghmenpooykmamu.
Onpedenenue KOHKpemubiX UHOBHUKOS8 3A2PA3IHEHUS.

Q. Ananuz 2a308, pacmeopeHHbIX 8 MpaHCcHOPMAMOPHbIX MACIAX.

10. B 4yeMm cyniHocTh MeTO1a Macc-CIIEKTPOMETPUH ?

11. B uem npenmyiiecTBa METOJa MacC-ClIEKTPOMETPUU?

12, N3 yero cocTouT XpoMaToMacc-CrieKTpoMeTp?

13. Kakass mpobGomoaroroBka Ttpedyercs s MeToJa XpomaTomacc-
CIIEKTPOMETpUHN?

14, ['me ucmomnp3yercs XpoMaToMacc-CleKTPOMETPUS?

15. Kakue 3amaun mo aHanu3zy HEPTENPOAYKTOB MOXKHO peliaTh C

MTOMOIIIBIO XPOMATOTPaPUIECKUX METOIOB?

Tema 4. XpomaTorpadpuueckne MeToabl B KIMHUYECKOH TOKCUKOJIOTHH U
MeIMIMHCKOI  JuarHoctuke. Pa3inyHble acneKkTbl  HCHOJIb30BAHMA
xpomaTorpaguueckux MeTo10B B NPOMBIIILJIEHHOCTH.

1. Memoowt obnapysicenus 3munogo2o cnupma 6 xkposu. Ompagsnenus
MEMUNOBLIM CRUPINOM U CRUPMAMU CUBYUIHBIX MACEL.

2. Ompasnenus ocghopopeanuueckumu uncekmuyuoamu. Ompasnenus
JlakoKkpacoyHvimu mamepuanamu. Ocmpuvie MeOUKameHmo3Hble OMpasieHUs.

3. Tepanesmuueckue, moKkcuyeckue u JemaibHvle KOHYEHmpayuu

HEKOMOoOpbIX 1E€EKAPCNMBEHHbLX Cp@dCI’I’lG U UHBIX XUMUYECKUX COCOUHEHUIL.
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4. Dapmakunemuuekue mMemoobl 6  KIUHUYECKOU  MOKCUKOJLO2UU.
Onpeodenenue cooepaicanus KapooKcueemo2ioouta 8 Kposu.

S. Konyenyus memabonumuueckux usmenenuu. Opeanuyeckue nemyuue
sewjecmsa npu paziudHuIX 3a001esanusax (ouabem, pecnupamophvie UH@eKyuu,
noYeuHas HedoCMamoyHoCms U Op.).

6. Konyenyua memaborumuueckux usmenenuu. Opeanuueckue iemyyue
gewecmea npu paziudnsix 3a001e6anusx (ouabem, pecnupamopHvle UH@exyuu,
noYeuHas HedoCMamoyHoCms U Op.).

7. OnpedeneHue  KauecmeeHHvIX  NoKazamenel  He@dmenpooyKmos
(okmaHosble U yemanosvie Yucia, GpaKyuoHHbvlL COCMAas Ynpy20cms napos u op.)
¢ nOMoOWbIo "UMUMUPOBAHHOU Xpomaoucmuiisyuu ",

8. Memoo APII 6 mukpobuonocuu u MeOUyuHCKoUu OUASHOCMUKe.
Q. Kuokocmnas ~ xpomamoecpagus ~ HYKIEUHOBbIX — KUcCiom U
JIUNONONUCAXAPUOOS.
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MeToauyeckue peKOMeHIAIUN, ONIpeesoe MPoueaypbl
OlleHUBAHUSA Pe3yJIbTATOB 0CBOEHMS JUCIHMILUIMHBI IPU TeKYIIel MpoBepKe
OueHka yCTHBIX OTBETOB:
OtMmerka "OT1ianuno"

1. J1aH MOHBIN U NPABUIBHBINA OTBET HA OCHOBE N3yYECHHBIX TEOPUH.
2. Matepuall OHAT U U3yYEH.
3. Marepuan W3JI05KEH B ONPEAECICHHOU JIOTUYECKOU

MOCJIEA0BATEILHOCTH, JINTEPATYPHBIM S3BIKOM.

4, OTBeT CaMOCTOSITEIIbHBIN.

OrmeTka "Xopomo"

1, 2, 3, 4 — anamoruudo ormetke "OTanyHo".

S. Jlommymmiensl  2-3  HECYIIECTBEHHBIC OIMUOKH, WCIPABJICHHBIE 10
TpeOOBAHMIO yUUTENS, HAOMI01aIach "IEPOXOBATOCTh" B U3JI0KEHUU MaTepHaIa.

OrmeTka "'Y10BJIETBOPUTEIBHO"

1. VYyeOHbIil MaTepuall, B OCHOBHOM, W3JIO)KEH IOJHO, HO TMPU 3TOM
JOMYIIEHBI 1-2 CylecTBEHHbIE OMMOKU (HAIpuUMep, HEyMEHHE MTPUMEHSTh 3aKOHbBI
1 TEOPHH K 0OBSICHEHHIO HOBBIX (haKTOB).

2. OTBeT HEMOJHBIA, XOTS U COOTBETCTBYET TpeOyemMou TIIyOuHe,
MIOCTPOEH HECBA3HO.

Ormerka "HeynoBiieTBopurtebHO"

1. He3naHnue nnm HemoHUMaHUE OOJIbIIEH WM HanboJiee CyIeCTBEHHON
YacTH Y4eOHOro Marepuarna.

2. JlomymieHsl CyIIECTBEHHBIE OIMUOKU, KOTOpPbIE HE HCHPABISIIOTCS
MOCJIE YTOYHSIOUIUX BOIPOCOB, MaTepHal U3JI05KEH HECBA3HO.

1. OueHka yMeHusl peliaTh 3a1a4M:

Otmerka "OTan4HO"
B pemienun 1 00bsICHEHUN HET OLIMOOK.
XoJ perieHus: paroHaIbHbIN.
Ecnu Heob6xoauMo, perieHue mpou3BeIeHO HECKOIBKUMU CITIOCOOaMu.

e

Jlony1ieHsl OIMTMOKH 10 HEBHUMATEJIBHOCTH (OTOBOPKH, OITHCKH).
OtMmeTka "Xopomo"

1. CyI11eCTBEHHBIX OITHOOK HET.

2. Homymensl  1-2  HecylleCTBEHHbIE  OIIMOKM WM HEMOJHOE
00BSICHEHHE, WM HCIIOIb30BaHMEe | criocoOa MpH 3aJaHHBIX HECKOJIBKUX.

OrTmeTka "'Y10BJIETBOPUTEIBHO"

1. Honymieno He Oosiee OJHOM CYIIECTBEHHOM OIMMOKHU, 3alucu
HETOJIHBI, HETOUYHOCTH.

2. Perrenrie BBIOIHEHO ¢ OITMOKAMHU B MaTEeMaTHYECKUX pacyeTax.

Ot1merka "HeynoBiieTBOpUTEIBbHO"
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1 Pemenne oCcyIecTBICHO TOIBKO C IIOMOIIIBIO YUUTETIS.
2. JlonyIieHsl CyIeCTBEHHbIE OIUOKH.
3 Pemenue u 00bsCHEHHE ITOCTPOCHBI HE BEPHO.

1. OuneHka NUCbMEHHbIX PadoT:
Kpurepun te xe. M3 OLEHOK 3a KaXIbld BOIPOC BBIBOJWUTCS CPEIHSASL
UTOrOBas OIIEHKA 3a MUCbMEHHYIO paloTy.
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