MHHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHUS POCCUMCKOI OEJEPALINN
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEXKICHHE BBICIIECTO
00pazoBaHMs

«/laIbHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

COI'JTACOBAHO

Pykosoaurens OI1 # Wit kadeapoi odLieH, HeOpraHU4eCKoH 1
zZ TQOPraHMYECKOH XUMHUH

R il Kanyctuna A.A Kanycruna A.A.

(noanuce) (®PHO) (®HO.)

Bl fes 2020,

— ‘/'

PABOYASA NPOT'PAMMA JUCHUIIJIUHBI
Xpomarorpadus
Hanpasisenue noarorosku 04.03.01 Xumus
(dyngamMeHTaTbHAS XUMIS)
(I)opMa MOArOTOBKHU OYHasA

kypc 4 cemectp 8

nekiuu 34 yac.

MPaKTHYECKUE 3aHATH _Jac.

naboparopHsie paboThl 32 Yac.

B TOM 4YHCJIe ¢ ucnojb3oBanueM MAO niek.  /mip.  /mab.  dac.
BCET0 YaCcOB ayAMTOPHON Harpy3ku 66 gac.

B TOM 4HcCIe ¢ ucnoiab3oBaHueM MAO __ yac.
camocrosTenbHas padota 42 wdac.

B TOM YHCJIC Ha MOJITOTOBKY K 9K3aMEHY _ 4ac.
KypcoBast paboTa / KypcoBOM NMPOESKT HE MPEIYCMOTPEHBI
KOHTPOJIbHBIC PabOThl HE PEIYCMOTPEHBI

3auer 8 ceMecTp

9K3aMEH He MPelyCMOTpeH

PabGouast mporpamma coctaBiieHa B COOTBETCTBUU B COOTBETCTBHH ¢ TpeOoBaHusiMu DeiepanibHOro
TOCY/IapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa 10 HarpasiieHu o noaroToBku 04.03.01 Xumus,
YTBEP)KIACHHOTO NpuKa3oM MuHuctepcTBa oopazoBanus u Hayku P® ot 17 utons 2017 . Ne 671.
Pabouas nporpamma o0cyxieHa Ha 3aceJaHnu Kadepbl OpraHuuecKor XUuMuH, IpoTokos Ne 749 (12/19)
ot 12 nexabpsa 2019 r.

BPHO 3aBenyromieit kadenpoii opranuueckoi Xxumud, 1.X.H. Akumosa T.H.

CocTaBHTeNb: K.X.H., JOLEHT Kadeapsl opranndeckoir xumuu Cinadko O.1O.

Bnagusoctok
2020



|. PaGouas nmporpamma nmepecmMoTpena Ha 3aceTaHHH KaeIphbI:
IIpoTokom OT « » 20 1. Ne

3aBenyrommii kKadeapoit

(mromuce) (U.0. dammns)

Il. PaGouas nporpaMma nepecMoTpeHa Ha 3aceaHuM Kadeapsl:

IIpoTokom OT « » 20 1. Ne

3aBenyrommii kKadenpoit

(moammce) (U.0. dammns)



1. Ilenm u 3a7a4 OCBOCHUS JUCITUILIMHEI:

enb: dopmupoBaHue y CTYACHTOB IMpPOGECCHOHANBHBIX  HAy4HO-
HCCIICIOBATEIILCKUX HaBBIKOB T10 HCITOJIL30BAHHIO COBPEMEHHBIX
XpoMaTorpaduuecKux METOJOB JJIS pa3IeieHUs U HICHTU(DUKAIIUA OPTaHUIECKIX
COCITMHEHHUH.

3agaun:

.CDOpMI/IpOBaHI/IC INPHUHOUIINAJIBHBIX OCHOB, INPAKTHYCCKHX BO3MOKHOCTEH U

OTpaHUYECHUMN

HCCICAOBAHM:I,

BOKHEUIINUX  JUIA

XUMHKOB

XxpoMaTorpaguuecknux MeTOJI0B

e O3HAKOMJICHUE C amlapaTypHbIM OCHAIIEHUEM M YCJIOBUSMH MPOBEICHUS

JKCIIEPUMEHTA;
e ODopmupoBanue
XxpoMatorpaduueckux JIaHHBIX,

JUTEpaType;

3HAHUU

HHTCPIIPCTAIUU )51

IPaMOTHOU

OLCHKH

B TOM 4YHcle TNYyOJUKYEeMbIX B HAyYHOU

e DOpMHUPOBAHHE ONTUMAIILHOTO BBIOOPA XpoMATOrpauyecKux METOAOB IS

pemicHusl IIOCTABJICHHBIX 3ada4 MW 3aKJIIOYCHHUA Ha OCHOBAHMH dHAJIM3a U

COMOCTAaBJICHUS BCEU COBOKYIITHOCTH MMCIOIIUXCA JdHHBIX.

HpO(beCCI/IOHaJIbHBIG KOMIICTCHIIMK  BBIIIYCKHHMKOB W  HWHIHUKATOPbI HX
JOCTHIKCHU.
3agaua O0BbeKTBI W1 Koa n Koa 1 HauMeHoBaHue OcHoBaHHe
npogeccuoHaNbHO 00J1aCcTh 3HAHUS HAMMEHOBaHUe MHANKATOpPA (IC, ananu3
# 1eiTeIbHOCTH npogeccHOHAJILHO JOCTHUAKEHUS HHBIX
H KOMIIETeHUMHU npogeccuoHANbHOMI TpeOOBaHUId,
KOMIIeTeHIIUH npeabsABIAsAeM

bIX K
BBINIYCKHUKA

M
Tun 3aga4 npodeccuoHaIbHOM AesTenbHocTH: HaydHo-HecaenoBaTeIbeKuii :
OcyuiectBieHne | XUMHUECKUE IIK-1. Cnoco6en | IIK-1.1. ITnanupyer Anams
BCIIOMOTaTenpHo | YIEMEHTHI, BEIOWPATh U OTJENbHBIC CTAINH OTIBITA,
i Hay4HO- BEIIIECTBA, WCTIOJIH30BATh MOJITOTOBKH BEIIECTB IcC:
HcclenoBaTenpe | MATepHAIB, TEXHUYECKUE U MaTepuajnoB 19.002
KOii CBIPbEBBIE CpeICTBa U MK-1.2 ToroBur 26.003
NeSTeNbHOCTH 1o | PECYPCBL, METOIbI KpaTKue u 26.014
PeLIeHNIO XMMHYECKHUE WCIBITAaHUHN I | IPOMEXKYTOUHBIE 40.011
dyHaameHTanpH | HPOLECCHI U | peuIeHHUs OTYETHI U 40.012
BIX 327129 SIBIICHUST WCCIIEIOBATENBC | MPE3SHTAINH O 40.033
XHUMHYECKOR npoeccHoHanbH | KUX 3a/1a4 CTaaus MPOEKTa 40.136
HATPABIICHHOCTH | 0€ 000py/I0BaHKe; | XHMHYECKOHU MK-1.3. BeiGupaer
; T — HaNpaBICHHOCTU | TEXHUYECKHUE
paspaGoTka T TOCTABJICHHBIX | CPE/ICTBA 1 METOJIbI
. CMELUATHNCTOM UCTIBITaHUH (13
BelieetE 1 Off  MHGOPMALMM, | 510 pricoroii | HaGO
pa UMEIOIINXCS)
MATCpHAIIOB, AOKYMCHTAINA KBaJTU(UKAIIH IUIA UCCIIEIOBaHUS
CO3JIaHHE HOBBIX | podheccHOHATBH 0GBEKTOR
BHJIOB oro u MK-1.4. TotoBUT




XUMHUYECKON TIPOU3BOJICTBEHHO OOBEKTHI K
MPOIYKIHH T'O HAa3HAYCHUS HCCIICIOBAaHHIO
Tun 3a1a4 poeCCUOHATBHON ACSITELHOCTH . TEXHOJIOTUICCKHIMA
Pazpabotka XUMUIecKre IIK-3 Cnocoben | IK-3-1. 3Haer
BEIICCTB U | BEILECTBa, BBIOMpATh paBuiia
MaTepUasoB, MaTepHabl, TEXHUYECKUE TUTAHUPOBAHUS
CO3/IaHHE HOBBIX | CHIPHEBBIC CpeacTBa U | OTHEIBHBIX  CTaauil
BUJIOB pecypcsl, METOIbI WCCIICIOBAaHUS  TIPHU
XUMHUYECKON XHMHYECKHUEe UCIBITAHUN /ISl | HAJTUYUU o01miero
NPOIYKIUH; TIPOLIECCHI U | peIICHUS minana HUOKP
ONTHUMMU3ALNU SIBJICHUS, texgonornyecku | I[MK-3-2 VYMmeer
CYIIECTBYIOIIUX | PO(ECCHOHABH | X 3a/1a4, | TOTOBUTh  DJIEMEHTHI
TEXHOJIOTH oe 000pyIOBaHUE; | MOCTABJIEHHBIX JIOKYMEHTaIluH,
WCTOYHUKHU CHEIHAIMCTOM MPOEKTHl TUIAHOB |
npodeccuoHanbH | 6osnee  BBICOKOM | mporpamm otaenbHbix | [1C:
ol wmHpopmarmy, | kBanudukanuun | sTaoB HUOKP 19.002
JOKYMEHTAIHS IK-3-3. VmMmeer | 20.027
npoeccuoHanbH BbIOMpAThH 23.041
oro u TEXHUYECKUE 24.020
IIPOU3BOJICTBEHHO cpeactBa U Metonsl | 24.028
T'O HA3HAYCHUS, UCIIBITAaHUI (u3 | 24.030
Habopa wumeromuxcs) | 26.001
TUTS peuenus | 26.006
NOCTaBIICHHBIX 3anad | 26.009
HUOKP 26.011
IK-3-4. Cmocoben | 26.013
TOTOBHTH oobexTsl | 40.010
VICCJICTOBAHUS 40.012
MK-4-1. Bemonaser | 40.022
CTaHJIapTHBIE 40.043
onepaluu Ha 40.044
ITK-4 Cniocoben | BeicokoTexuomoruuec | 40.060
KonTpons OCYILIECTBIIATH KOM 000pyI0BaHUU 40.085
Ka4ecTBa ChIPhS KOHTPOJITb st xapaktepuctukn | 40.105
Y TOTOBOM KauecTBa ChIPbsl, | CBHIPbS, 40.133
TPOTYKITHH KOMIIOHEHTOB M | IIPOMEXYTOYHOH H 40.139
METPOJIOTHS, [Ipodeccrnonans | BeITyckaeMoii KOHEYHOU MPOAYKIIUU
MACTIOPTU3aIUs | HOE MIPOTYKITUH XUMHYECKOTO
u cepTudukanuu | o0opynIoBaHUE XUMHYECKOTO IPOU3BOJICTBA
MPOAYKIUY; Ha3HAYeHHUS, IIK-4-2. CocrasisieT
JTUArHOCTHKA MIPOBONTH MIPOTOKOJIBI
MaTepUaioB 1 MAaCTOPTU3AIUIO | UCIIBITAHUH, TACIIOPTa
o0opymoBaHus TOBapHOM XUMHYECKON
MIPOTYKITHH MIPOTYKIIH, OTYETHI
O BBINIOJIHEHHOM
paboTe 1o 3a1laHHOMN
dhopme




I. CTPYKTYPA U COJIEP’ KAHUE TEOPETUYECKOMN YACTH
KYPCA
Paznen |. Knaccudukanusi xpomatorpagpuyecKkux MeTO/10B.

AZcOpOLMOHHAS MOJIEKYJISIPHASI M pacnpeaeJuTeJbHast

xpomatorpadus (8 uac).

Tema 1. Beenenue. HUcrtopusn MeToJa. Kanaccupuxanus
xpoMaTtorpaguuecKux MeToI0B. AHAJIMTHYECKNE U NPeNapaTUBHbIE ACNEeKThI
xpomartorpacgun. Bosmo:kHocTH U 3HaYeHne MeToaa. [Ipodiemuas gekuus (2
yac).

Hekoropble cBeneHHMsT U3 HCTOPUU  XpoMarorpaduueckoro MeToja.
®dusuueckas CymHoOCTh Xxpomatorpaduu. Ompenenenue XpomaTorpaduyueckoro
Merona. Knaccupukaumss xpomatorpaduyeckux METOAOB: IO arperaTHOMY
COCTOSIHUIO (a3, MO MPHUPOJIE FIEMEHTAPHOIO aKTa, MO CIOCO0Yy OTHOCUTEIBHOIO
nepeMenieHus ¢as, no crnocoly amnmapatHoro ohopmieHUs. AHAIUTHYECKUNA U
npenapaTuBHBIA aceKThl XpoMarorpadun. BozaMoxKHOCTH COBPEMEHHBIX METOIOB
XpoMaTtorpaduyueckoro pasjeiacHus. 3HaueHue XxpomaTorpadpuu.

Tema 2. AxcopOumoHHasi MoJeKyJasipHasi xpomarorpadus. Jlekuus-
oecena (4 gac).

OU3UKO-XUMUYECKas CYIIHOCTb a7coOpOLIMOHHON MOJIEKYJISIPHOM
xpomatorpaduu. YpasHeHue JIoHrmropa. M3orepmbl ancopOuuu u  popma
XpoMartorpaduueckoro mnuka.

AncopOeHTsl B aACcOpOIMOHHO-MOJEKYJISPHONH  XpomaTtorpapuu |
TpeOOBaHMsI, mpeabsiBiasieMble K HUM. OKCHUJI QJIIOMUHUS, CHJIMKATreH,
aKTUBHPOBAHHBIC YIJIM, MOJEKyJIsapHble cuTa (ueonutsl). [loBepXHOCTHO-
nopuctbie copoeHTsl (IIIIC). Oprannueckue ancopOeHTHI (TOIUAMUIBI, MOHO-,
I~ ¥ Torcaxapubl, MoueBrHa). PacTBopuTenu B aicopOLIMOHHO-MOJIEKYIISIPHOM
xpomaTtorpaduu U TpeOOBaHUsSA, MPEABIBISIEMbIE K HUM. OJIIOOTPOIHBIC PSIIbI
pactBoputeneit (psanbl Pena, Tpanme, Ctpaitna). ['paguentHas xpomartorpadusi.
Anmnapatypa MOJIEKYISIPHOM aJICOPOITMOHHON xpomarorpaduu.
XpomaTorpapudeckrue KOJOHKU. Y CTPOMCTBA JJII paBHOMEPHOM MOIauu AJIIOSHTA.
Komnexropsr ¢dpakumii. [loaroroBka KOJOHKM K aHAIM3y, XpomaTorpadudeckoe
paszeneHne U HabOmoJIeHHe 3a ero xoaoM. KpaTkas XapakTepucThka crocoOoB
KOHTPOJIS 32 XpPOMATOrpaUuecKuM pa3aeieHUEM.

Xpomatorpadusi B TOHKUX closiX. TeXHUKAa TOHKOCIOMHOW XpoMaTorpaduu.
MexaHu3Mbl XpoMaTorpauueckoro pasielieHuss B YCIOBHSIX TOHKOTO CJIOS.
Bemnmunna Rf u ee 3HaueHWMe B TOHKOCJIOMHOW  XpoMaTorpaguu.
XpomaTorpapupoBaHre B HE3aKPEIUICHHOM clioe. ATapaTypa v npueMbl paboThlI.
AncopOeHThl  JJIi  TOHKOCHOWHOW  Xpomartorpaduu. Okcum — amrOMUHUA,



OTpeJIeIeHHe CTeNeHn akTUBHOCTU Mo bpokmany. Cuimkarenu: MpUroToBJIEHUE,
CyIlIKa, AaKTUBHpOBaHUE. XpomaTorpapupoBaHHE Ha 3aKPEIUICHHOM CIOe
copOenTa. M3rorosneHue, akTMBUPOBAHUE U XPAHEHUE IJIACTUH C 3aKPETUIEHHBIM
cinoeM. CriocoObl MPUTOTOBIICHUSI MOAU(PUIIMPOBAHHBIX CIIOEB. MUKPOILJIACTUHKH
B TOHKOCJOWHOW  xpomarorpadum,  cmiydpon. CrnocoObl  HaHECCHHS
aHAJIM3UPYEMbIX BEIIECTB Ha IJIACTHMHKY. MUKpoOmUIEeTKH. XpoMaTtorpadudeckue
kamepbl. CrnenuanbHble METOJbl paboThl B TOHKOCJIOWHOW Xpomarorpaduu:
MHOTOKpAaTHOE  XpomaTorpadupoBaHue, CTYNEHYaThIi METOH, JByMEpHas
xpomatorpadus. Tabmuibl Toma 17151 MHOTOKPATHOTO 3JIFOMPOBAHUS.

AncopOupyeMoCTh U CTPOCHHE OpraHUYeCKUX coeluHeHui. Bnidop
YCIIOBUH UIS MPOBEACHUS XPOMATOrpapuuecKoro aHaau3a. DI00TPOIHBIN psif 1O
[Hramro. CnocoObl OOHapyXeHHUs BEIIECTB Ha XpoMmMaTorpammax. PeareHTbl
oOlIero HazHayeHus M crneuuduueckue peareHTol. [IpenapatuBHOe pa3aeneHue
CMECH BEIIECTB B TOHKMX ClosX. CTraHmapTuszanus yCIOBHUM B TOHKOCIOMHOMN
xpomatorpaduu. KoamdecTBeHHBIN aHAKM3 B TOHKOCIOMHON XpoMaTorpaduu.

Tema 3. PacnpenenurenbHas OymaxkHass xpomartorpadus. Jleknus-

Oecena (2 yac).

OcHoBbl Metona. Tumbl Xxpomartorpaduueckoid Oymaru. Amnmaparypa Hu
npuembl paboTel B XpoMartorpaduu Ha Oymare. Bapuantel meTona: Bocxoasuias
xpoMarorpadusi, HHUCXOAAIIAs, BOCXOAAIIC-HUCXOAAIIAs, TOPU3OHTAJIbHAS,
paauanbHas, Kpyroas, anekrpodoperuyeckas OymaxHas xpomarorpadus. Meron
oOpamenHo (a3t B OymaxHo xpomarorpaduu. IlogBukHbie —(a3bl.
PacimndpoBka xpomarorpaMm U OIpeneseHHe KOJIMYECTBEHHOTO COCTaBa CMECH,
pa3/ieJIcHHON Ha Oymare.

Pa3nean |l. I'azo-skuakocTHast M BbICOK0I(Q(PeKTUBHAA KUTKOCTHAS
xpomaTtorpadus (10 gac).
Tema 1. I'azo-;kuakocTHass xpomarorpadus. Jlekuus-oecena (4 yac).

OU3NKO-XMMUYECKUE TPOLECChl, JeXallue B OCHOBE MeEToAa Tra3o-
KHUJKOCTHOM xpomatorpaduu. briok-cxema ra3o-KUAKOCTHOTO Xpomartorpada.
XpomaTorpapudeckue KOJOHKU: aHAIUTHYECKHE U TMpenapaTUBHbIC, HACAI0YHBIC
U KanwuisipHbeie. O((PEKTUBHOCT, XpoMarorpauueckux KOJOHOK. Ywmcio
"TeopeTHyecKnux Tapeniok'; BbICOTA, SKBUBAJICHTHAs TEOPETHUUECKON Tapelike
(BOTT). Teopusi ckopoctei. YpaBHeHue Bau-Ileemtepa. OcHOBHBIE (DaKTOPHI,
BIUsIONMe Ha AS(PPEeKTUBHOCTh XpomaTorpauyeckoid KOJOHKH: NpUpoJa U
KOJIMYECTBO HEMOABMKHOM (pa3bl, TE€OMETpUS KOJOHKH, JAMAMETP YacCTHI]
WHEPTHOTO HOCHTENS, TEMIIEparypa, JIMHEWHas CKOPOCTh ra3a-HOCHTEJIS.
TpebOoBaHust, MpeabsIBIsIEMbIC K MHEPTHOMY HOCHUTEIIO ¥ HETIOJBIKHOM (aze. ['a3-
HOCHTEIb U TPEOOBaHUSI, IPEABSIBISIEMBIE K HEMY.



Anmapatypa Ui ra3o-KHAKOCTHOW Xpomarorpaduu. Tepmocratsl.
N3mepurtenu cKOpOCTH MOTOKA U JaBlieHUs raza-Hocutend. [Ipucnocobnenus nms
BBOJIa MPOOBI: 103aTOPbI, IIMNPHUILIBI, ASIUTETU MOTOKA. JIeTeKTOphl U UX pabouue
XapakTepucTHKU. MHTEeTrpanpHbie U nuddepeHnranbapie 1eTeKTophl. [IoToKoBBIC
U KOHIICHTPAIIMOHHBIE JI€TEKTOPbl. OTIEIbHBIE THUIIBI JETEKTOPOB: KaTapoOMETp,
IJIAMEHHO-MOHU3AIIMOHHBIA, TEPMOHWOHHBIM, 3JIEKTPOHO-3aXBATHBIM, IIJIAMEHHO-
dboTomMeTpudecKkuii, (POTOMOHU3ANMOHHBIN, WOHW3AMOHHBIM TEIHUEBBIA W
MOHU3AIlMOHHBIN aprOHOBBIN JETEKTOPbl. KOHBEpCHOHHBIE IETEKTOPBI.

Henoasuxueie (a3pl B ra30-KUIKOCTHOM XxpomaTtorpaguu. DakTopsl
MOJIIPHOCTH HEMOJBWXKHBIX (a3. Tabmuubl nonsipHoctu Popunaiinepa u Mak-
Petinonpaca. CenekTMBHOCTh W A(PGEKTHUBHOCTh pa3feicHHS. DIIIOIMOHHBIC
XapakTepUCTUKUA THKOB, KpUTEpPUl MW CTeNeHb paszaeiieHus. l[lapamerpsr
yAepkuBaHUs BemecTB. Muaekcsl ynepxkuBaHusa Kopaua. KauecTBeHHBI U
KOJMYECTBEHHBI aHalIM3 B Ta30-)KHIKOCTHOM Xxpomarorpaduu. Pacuers
XpOMATOTPaMM.

Tema 2. Boicoko3dekTHBHAA :KUAKOCTHAS XpoMaTorpadusi.
XpomaTtorpadusi Ha ONTHYECKN AaKTUBHBIX (a3zax. Jlekuus-oecena (3
yac).

NueptHpie HOcuTenu. IlopucCThie W MOBEPXHOCTHO-TNIOPUCTHIE HOCUTEIIU.
[lpunuunel  mogdopa TOABMXKHOM U HemoABwkHOM  (da3. TpebGoBanus,
npeabsBiagembie K ¢gazam B BDXX. IloBepXHOCTHO-B3aUMOJICUCTBYIOLINE
HenoaBwxkHble ¢aszel  ("meTtku"). HopmaneHodazHoe u  oOpaieHHO-ha3HOoe
xpoMmatorpadupoBanre. YpaBHeHue Ban-J/leemTepa B BbICOKO3(DEKTUBHOM
YKUJKOCTHOM XpomaTorpadumu.

Anmaparypa st BBICOKOA((EKTUBHOM KHIAKOCTHOW XpomaTorpaduu.
brok-cxema xuakocTHOro Xxpomarorpada. Y crpoicTsa sl TOATOTOBKU U MOIaun
noABWKHOU a3el. Hacockl BBICOKOTO M HM3KOTO JIaBJICHUS. Y CTpOWCTBa st
BBoJIa mpoObl. KOJMOHKM, TepMOCTaThl, KOJJIEKTOPHI (pakiuid, yCTpoucTBa IJis
CO3[IaHUsI MPOTHUBOJIABICHUS, U3MEPUTENHN MOTOKA. J[€TEKTOpPhI B >KUAKOCTHOMN
xpomarorpaduu. OCHOBHBIE THIBI JE€TEKTOPOB: CHEKTPOPOTOMETPUUECCKUH,
muddepeHnuanbHbiil - pedpakTomMeTp,  mojsporpaguueckuit,  GIOOPUMETD,
JETEKTOP  DJIGKTPOMPOBOJHOCTH,  MHUKPOJCOPONMOHHBIN.  TpaHcmopTHBIC
JIETEKTOPHI.

[IpsiMoe pasjelieHHe HSHAHTUOMEPOB XpomaTtorpadueil Ha XHUPaJbHBIX
HEMOJBWKHBIX (pazax. CremeHb XHpaJbHOTO pacro3HaBanus. [IpupogHbie u
CUHTETUYECKHUE ONTHYECKH aKTUBHBIC HEMOABIKHBIC ¢a3bl. JleTexkTupoBaHue
ONTUYECKHU AKTUBHBIX COCAUHEHUM, MOJSIPUMETP.



Tema 3. IlpenapatuBnblii acnekt I'’KX u BIXKX. Jleknus-0ecena (3
qyac).

[IpenapaTuBHBIN aCTIEKT BHICOKOI(P(HEKTUBHOM KUIKOCTHON XpoMaTorpaduu.
[InanupoBanue pasnencHus. BwiOop 1enu pasfaeneHuss W ONTHUMU3AIUS
nmapaMeTpoB Iponecca. Harpyska mpenapatuBHOM KOJOHKH. TE€XHHKaA pPELUKIIA.
@®poHTaNbHOE BBITECHEHHE. XpomaTorpadusi B TMCEBIOJBIKYIIUXCS CIOSIX,
xpomaTorpadus B MPOTUBOTOYHBIX CHCTEMAX.

Pazneu 1. IIpoune xpomaTorpadpuyeckne meroasnl (8 uac).

Tema 1. HonooMenHas xpomaTorpadus. (2 gac).

Teopus uonHoro oOmena. CTpykTypa HOHUTOB. WOHUTBHI: KaTHOHMTHI,
aHUOHUTHI, amdonuTsl. Knaccuduxaiuss MOHUTOB: CUIIBbHBIE, Cla0ble, MOHUTHI
cmemiagHoro tuma. OOMeHHas €eMKOCTb HOHUTOB. CeJIeKTUBHOCTh HOHHOTO
oOMena. KoHcraHTa WOHHOro oOMeHa, KO3(p(QUUUEHT pacHpeaeiaeHus,
ko3 dument  pasgenenus.  MeToabpl  MOHOOOMEHHOW  XpomaTtorpaduu.
[TonroroBka HOHUTOB. Vcrionb30BaHNE KOMILJIEKCOOOpA30BaTENEH.

Tema 2. I'eab-xpomarorpadus. Jlekuusi-0ecena (2 1ac).

[Tpunuun rensb-xpomarorpaguu. OObEMHBIE COOTHOUIEHHS B CIIOE TEJs.
Msirkue, moiyKeCTKUE U KECTKHUE resu. TpeOOBaHMs K pACTBOPUTENSM B Tellb-
xpoMarorpadpuu. KanuOpoBouHblE KpUBBIE TIelb-NPOLECCA:  HUCKIIOYEHHE,
CEJICKTUBHOE NPOHMKAHUE, TOJHOE MpOHUKAaHHE. MakcumanbHasi MUKOBast
€MKOCTb T'eJIb-TIpoliecca.

Tema 3. Apunnas xpomarorpadus U nNpouyue XxpomMarorpapuueckmne
MeToabl. Jleknusi-0Oecena (4 yac).

Kpatkas xapakrtepucTuka ra3oBoid, apuHHON, JTUTaHI000MEHHON adUHHOM,
ruipodoOHOM, KOBAJICHTHONW M 0calouHON XpomaTorpaduii. Xpomarorpadus mpu
CBEPXKPUTHUYECKMX COCTOSHUSAX MOABWXHOW  ¢a3pl. ['maponuHamuueckas
xpomatorpadus.

Paznen |V. [Ipuknaaubie xpomaTtorpadguyeckne MeToabl (8 uac)

Tema 1. Xpomatorpadpuueckue MeToIbl AHAIN3A OKPYKAKOILEH Cpe/bl.
Jleknusi-0ecena (2 yac).

OOBEKTBl OKpYyXarollel cpeabl U HMX OCHOBHbIE 3arpsisHeHHs. CrocoObl
KOHIIGHTPUPOBAHUS aHAIM3UPYEMBIX 00BEKTOB (a0COpPOIHs, KPUOTCHHBIE METOJIbI
KOHLIEHTPUPOBAHMSI, TBepAOQa3zHas AKCTPAKIINS). PaBHOBecHOE
KOHLIEHTpUpOBaHHEe 00beKkTOB. Jlecopbiusi nmpumeceil u3 copOenrta. TokcuuHbie
BEILECTBA BO3/yXa, OMpeesieMble METOJOM Ta30BOil xpomarorpaduu (OKCHIbI
yriaepoja, TaJoreHbl U MX IMPOU3BOJHBIC, COEIMHEHUs a30Ta, cephl U (ocdopa,
HU3KOKUITALLNE YTJIEBOAOPOIBI, apOMaTHYECKHE YTJIEBOJOPOIBI,
nojmapoMaTuueckue yrieBogoponsl - I[TAY, dpeonsl, ramoreHyrieBogopoabl U



np.). CpaBHMUTENbHBIN aHAIM3 XpoMaTorpauyecKuX M HHBIX (CHEKTPaJbHBIX,
AIEKTPOXUMHUYECKHUX ) METOJ0B aHanusa 1o YyCTBUTEIbHOCTH,
BOCIIPOM3BOJAMMOCTH, HKCIPECCUBHOCTH M APYTUM KpPUTEpPUSIM B aHAJIMU3E
3arpsI3HEHUN OKPYIKAIOLIEH CPEBI.

Tema 2. Xpomarorpadpuueckne MeToabl, OCHOBAHHbIC HA aHAJIN3E
PaBHOBEeCHOro napa. PeakuuonHas razoBasi xpomarorpadus. (2 gac).

OcHoBuble npuHnunbsl APII u poactBeHHbIX MeToAoB. KoimuecTBeHHbIE
onpenenenuss B wMeroae APII ( merombr "aOcomtoTHOM KanuOpoBKU" U
"BHyTpeHHero crtanaapra'). MHorokpaTHas ra3oBasi dKCTpakuus. JuHamuueckue
BapuanTtel Metona APII. HenpepeiBHas razoBas d3kctpakuusi. APIT ¢
MCMOJIb30BaHUEM JETYYUX PacTBOPUTENEH. Croco0b1 MOBBIIICHUS
YyBCTBUTEJIHLHOCTU apo(a30BOro aHaIU3A.

Xpomarorpapuyeckue METOAbl B aHAIN3€ BHICOKOMOJIEKYJISIPHBIX
coeiMHEeHU. PeakTophl, KOHBEPTOPHI, OOIINE MPUHITUIIBI IETCKTUPOBAHMSL.

Tema 3. XpomaTo-macc-cieKTpoMeTpHsi. AHAJIU3 He(PTENPOAYKTOB
xpomaTorpaguyeckuMu MeToaMu (2 4ac).

Konnenuus "xapakrepusytomux jerektropoB”" (I'X/MC, TX/HUKOC wu
I['X/ADC). bnok-cxema xpomartorpada c aeTeKTOopoM Macc. Pa3znuyHbie THUIIBI
JeTeKTOpoB Macc ("MOHHas JIOBYIIKA'", MacC-CEJIEKTUBHBIN NETEKTOpP). MeTobl
NPOBE/ICHUS aHAN3a (CKAaHUPOBAHHE, CEIICKTUBHBIA HOHHBIH MOHUTOPHUHT - SIM).
MeTtonb! npobonoaroroBku npu ['X/MC ananusze. [Ipumepsl OTIETbHBIX METOAMK.

['coxumms: Tunuzamus Hedreit ¢ momompro  [OKX. OOHapyxeHue
MECTOPOXKJICHUN II0 COACPKAHUIO IPOCTEUIINX APOMATHUUYECKUX COCIUHECHHUU B
I1acToBBIX Boaax. OmpeneneHue KauyeCTBEHHBIX IMOKa3aTeael HeTempoayKTOB
(OKTaHOBBIC M II€TAHOBBIC YKCIIA, (PPAKITMOHHBIM COCTAB YIPYTOCTh MAPOB | JP.) C
MIOMOIIBI0  "MMUTHUPOBAaHHOM XpoMamucTWLAIUU"'. KOHTponb 3arpsa3HeHus
OKpYy>Karoliel cpeapl Hegrenpoaykramu. OnpeaerneHne KOHKPETHIX BUHOBHUKOB
3arpsi3HEHUs. AHAJIN3 ra30B, PACTBOPEHHBIX B TpaHC(OPMATOPHBIX Maciiax.

Tema 4. XpomaTorpadguueckne MeTOaAbl B KIMHUYE€CKOH TOKCHUKOJIOTHHI
U MeJUIMHCKON THArHOCTHKe. Pa3/inyHble acCeKThbl HCMOJIb30BAHUS
xpoMaTtorpaguyecKuX MeTo/I0B B IPOMBIILIEHHOCTH (2 4ac).

MeTonbl 00HApY>KEHHS STUIOBOTO CIUpTa B KpoBU. OTpaBiIeHUS METHIIOBBIM
CIIUPTOM U CHUPTaAMU CHUBYIIHBIX Maced. OtpaBieHus (ochopopraHudecKUMu
MHCeKTUMaaMu.  OTpaBlieHUsI  JIAaKOKpPaCOYHbIMM  Matepuanamu.  OcTpbie
MEIMKAMEHTO3HBIE OTPaBJICHUA. TepaneBTUUYECKUE, TOKCUYECKUE W JICTAIIbHBIC
KOHIICHTPAIIMM HEKOTOPBIX JIEKAPCTBEHHBIX CPEJICTB M MHBIX XUMHUYECKHUX
coequHeHur. DapMaKMHETUYEKHE METOAbl B KIMHUYECKOM TOKCUKOJOTHUHU.
OnpeneneHue cojepkaHus KapOOKCHUTeMOriioOMHa B KpoBH. KoHmemnus



MeTa0OIUTHYECKUX U3MeHeHu. Opranudeckue JeTydyue BeIIeCTBa IpHU
pa3IMYHBIX 3a00JeBaHUAX  (AMabeT, pecnupaTopHble HWHQEKIHMH, MouYeyHas
HEJIOCTAaTOYHOCTh W Jip.). Merton APII B MukpoOuOIOTMH M MEIUIIMHCKON
nuarHoctuke.  JKWOKocTHast — xpomatorpadusi  HYKJIECHHOBBIX  KHCIOT W
JunonoaucaxapuaoB. JKuaKocTHas XxpoMaTorpadgus MUKpOOPTaHU3MOB.
II. CTPYKTYPA U COJAEPKAHUE
IMPAKTUYECKOHN YACTHU KYPCA
U CAMOCTOSTEJBbHOM PABOTHI
IpakTnueckue 3ansaTus (32 yac.)
3ansitne 1. (1aboparopHas pabora). PagmanbHas OymaskHas

xpomatorpagus (pa3iejieHue AMHUHOKHCJIOT) M HEKOTOpPbIe CHelUuAJIbHbIE
NpUeMbl B AHAJIUTHYECKOH TOHKOCJIOMHON XxpomaTorpaguu (MHOTOKPaTHas,
crynendarasi, ipyMepHasa TCX na copoduuie) (4 gac.).

3ansaTne 2. (;1aboparopnasi pabora). KosioHouHass xpomartorpagus
(pa3nesienne U uAeHTHUKALMS CMeCcH a300eH30Ji1a M O-HUTpPoaHWIuHA) (6
yac).

3ansTue 3. (;1abopaTtopnHasi padora). IlpemapaTuBHAsi TOHKOCJIOMHAS
xpomaTtorpadus (moadop ycJjaoBuil, pa3jejieHue CMeCH U HACHTU(PUKALUSA 0- U
M-HUTPOAHWJINHOB) (6 yac).
3anstue 4. (1adoparopHasi padora). OmnpenejieHne KAa4eCTBEHHOI0 W
KOJIMYECTBEHHOI'0 COCTaBa CMeCH YIJIeBOJ0POI0B METOI0M I'a30-KHJAKOCTHOM
xpomatorpacguu (6 yac).
3ansaTue 5. (;1aGopatopuHasi padora). OmnpenesieHne Ka4eCTBEHHOr0 W
KOJIN4eCTBEHHOI0 cocTaBa cMecH yIJIeBOIOPO/IOB MeT00M
BbICOKO3(QekTUBHOI KUAKOCTHOH xpomarorpadpum (BIKX - wmerton
BHYTPEHHEr0 CTAaHAApPTa). JKCKYPCHS B Ja00paTOpHI0 MOJIEKYJISIPHOIO
aHajm3a (6 gac).
3ausaTue 6. O0cyxkaeHue nmpodjeM xpomarorpagpuu u caaya oryeros (4
yac).
I1l. YYEBHO-METOAWYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBbHON PABOTHI OBYYAIOIIIUXCSI.
Inan-rpaduk BbINOJHEHUS CAMOCTOSATEILHON Pad0ThI 0 TUCHUILIHHE

Bn IIpumepHbie
Ne Jara/cpokn ! . puMep
CaMOCTOATEILHOM HOPMBbI BpeMeHH dopma KOHTPOJIA
n/n BBINOJIHEHUSA
padoThI HA BBINIOJHCHHE
Onpoc niepen
[Toxroroska K HayaJIoM 3aHITU
1. 22.02-.11.03.23 7 4ac. )
MPaKTUYECKOMY [Ipunsarue oT4era o
sausTuro Nel BBIIIOJIHEHUH
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nabopaTopHOI
paboTHI.

ITonroroBska k
2. 14.03-01.04.23 MPAKTUYECKOMY 7 4ac.
3aHsaTHIO N2

Onpoc niepen
HAYaJIOM 3aHSITHSL.
[Tpunsitue otueta o
BBITIOJTHCHUH
nabopaTopHOI
paboTHI.

ITonroroBska k
3. 04.04.-15.04.23 MPAKTUYECKOMY 7 4ac.
3aHaTHIo Ne3

Onpoc niepen
HAYaJIOM 3aHSITHSL.
[Tpunsitue otueTa o
BBITIOJTHCHUH
nabopaTopHOI
paboTHI.

ITonroroBka K
4. 18.04.-29.04.23 MPaAKTUYECKOMY 7 4ac.
3aasaTuio Ned

Omnpoc nepen
HAYaJIOM 3aHSITHS.
[IpunsTre oTuera o
BBITIOJTHCHUH
nabopaTopHOI
paboTHI.

IToaroroBka x
5. 02.05-13.05.23 MPAKTUYECKOMY 7 4ac.
3auATHIO N5

Omnpoc nepen
HAYaJIOM 3aHSITHS.
[IpunsTre oTuera o
BBITIOJTHCHUH
nabopaTopHOI
paboTHI.

IloaroroBka K
MPAKTUYECKOMY
6. 16.05.-27.05.23 3aHATHIO Neb, 7 yac.
HUTOTOBOMY
TECTUPOBAHUIO

Hanucanue n
3aIUTa UTOrOBOT'O
TECTUPOBAHUS

3anaHue HA I0M K NPAKTHYECKUM 3aHATHAM Ne 1-5

[IpocMmoTpeTs MaTepuan JEKIMi, JOCTYMHbIE YYEOHHKH M METOIUYECKUE

Imocoouss K MMPAaKTUYCCKHUM 3aHATUSAM MW IOATOTOBHUTLCA K  BBIIIOJHCHHUIO

1a0b0paTOpHBIX pabOT, HATMCAHUIO U 3allUTE OTYETA 0 JJA0OPATOPHO padoTe.

3ajjaHne HA I0OM K MPAKTUYECKOMY 3aHATHIO Ne 6

[IpocMoTpeTs Marepuan JIeKIUH, y4YeOHWKH M METOAMYECKHEe Tocoous,

MMOATOTOBUTBHCA K HAIMIMCAHUTIO U 3alIIUTC PC3YJIbTATOB UTOTOBOI'O TCCTUPOBAHMNA.

Bonpocsl 1J1s1 CAMOKOHTPOJIsI
1. B uem cymHOCTh XpoMaTorpaduueckoro mporecca?
2. KakoBo Ha3Hau€HME MOABUKHON U HEMOABMKHOMU (ha3?
3. Kakue npoiecchl TpoucXoasaT B KOJTOHKE?
4. Kak xmaccuuuupyror MeToabl XpomaTtorpapuu

[0 arperaTHoMy
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COCTOSIHUIO (ha3 U Mo crnocody xpomartorpadupoBaHus?

5. B uem cocTOUT NMposSBUTEILHBIN (JIFOEHTHBIN ) aHATN3?

6. B ueM npeumyniecTBO 3MOEHTHON XpoMaTorpaduu nepen GpoHTaIbHON U
BBITECHUTEIHHOM?

7. Kak kmaccupuuupyoT MeToIbl XpoMarorpaduu Mo TeXHUKE MPOBEACHUS
AKCHEPUMEHTA U LT ?

8. B ueMm cymHOCTh XpomMaTorpadudecKoro pa3aeieHus 0 METOY: a)

ra3oXHJIKOCTHOM Xpomarorpaduu; O0) pacnpeleTuTeNbHOW KHUJIKOCTHON
xpoMmatorpaduu; B)  OCagO4YHOM  Xpomartorpaduu; T)  TOHKOCJIOWHOMU
xpoMmatorpaduu; ) HOHOOOMEHHON Xpomarorpaduu; €) SKCKIHO3UOHHOU
xpomatorpaduun?

9. Kak Biamser Temmneparypa Ha XxpoMaTorpagudeckuii mporecc?

10. B yem CyIHOCTh METOJ1a MIOHOOOMEHHOM XpomaTorpauu?

11. Kak noarotroBUTh HOHOOOMEHHYIO CMOJTY K padoTe?

12.Kakue ¢hyHKIIMOHATBHBIE TPYIIIBI 00ECIeYNBaIOT OOMEHHBIE CBOMCTBA

Pa3IMYHBIX CUHTETUYECKUX MOHOOOMEHHBIX cMoi? Kakue TUIbI KATHOHUTOB
Y aHUOHUTOB Bam n3BecTHBI?

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

14. Kak omnpenenstor: a) CTaTHYECKYI0 OOMEHHYIO €MKOCTh HOHHUTA; 0)
JTMHAMUYECKYI0O OOMEHHYI0 EMKOCTh HOHUTA?

15. 3aBUCHT JI1 CEIEKTUBHOCTh HOHOOOMEHHHKA OT €r0 €MKOCTH?

16.Kak mpoBecTH eMOHU3AIINIO BOJIBI C TOMOIIBI0 HOHOOOMEHHUKOB?

Hanumurre ypaBHEHUS peakUuid.

17.KakoBel ~ oOjacT  NpHMEHEHHs, JOCTOMHCTBA W  HEJOCTaTKH
HOHOOOMEHHOM XpoMaTtorpadhun?

18. KakoBbl npenMyniecTBa AByMEpHON XpoMmaTtorpaduu nepes ogHOMEPHON
oymaxknout i TCX?

19. Kak wuaentuduimpoBaTh MsITHA OPraHUYECKUX COCIUHEHUNW B METOIE
TCX?

20. Kak BBINOJHAIOT KOJTUYECTBEHHBIN aHann3 B Metojie TCX?

21. Kak onpenensatot Rs B Metosie bX u TCX? Ot yero 3aBUCUT BEJIMYMHA

Rf 1 kakue ycioBUSI HY)KHO MOJJEPKUBATh MOCTOSTHHBIMU MPHU TMPOBEACHUU
DKCIEPUMEHTA?

22. Kak MOXHO ONpEAeInuTh KOHIEHTPAIIMM KOMIIOHEHTOB CMECH IOCIE
pazaenennst MetooM bX i TCX?

23. Kak BbINOTHAETCS KAauye€CTBEHHBIM aHAIU3 C MOMOUIBIO IIOCKOCTHBIX
BapuaHToB Xpomatorpaduu — bX u TCX?

24. Kakumu crioco0amu mpo0a aHaIu3uPyEeMOi CMECH BEIIIeCTB BBOUTCS
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B XpoMarorpaduueckyro yCTaHOBKY B OymMakHOU xpoMarorpaduu?

25. Tlouemy B metosie TCX HEOOXOIUMO TEpPMETUUYECKH 3aKPbIBATh KaMepy C
pacTBOPUTEIIEM U TJIACTUHKOMN BO BpeMsl o rbemMa GpoHTa pacTBOPUTENS?

26. Kak oOHapyXHBaIOT U UACHTUPHUIMPYIOT KOMIOHEHTH Ha OYyMakKHBIX H
TOHKOCJIOMHBIX XpOMaTorpaMmax?

27. KakoBbl o00macTh TOPUMEHEHHUs, JOCTOMHCTBA M  HEJOCTaTKU
TOHKOCJIOWHOM XpomaTorpadun’?

28. KakoBa poib moaBu»KHOH (ha3el B Ta30BOM XpoMatorpadun?

29. Kakumu cnocobamu npoba aHaIU3UpyeMOil CMecH BEIIECTB BBOJIUTCA B
XxpoMaTtorpaduyeckyro yCTaHOBKY B Ta30BOil xpomaTorpaduu?

30. Kakoe nmpakTudyeckoe 3HaU€HUE UMEET ra3oBasi XpoMaTorpadus?

31. KakoBbl 00J1aCTH pUMEHEHUSI, TOCTOMHCTBA U HEJOCTATKHA METO/IOB

a7copOLIMOHHON XpoMaTorpaduu?

32. Kakue TpeOoBaHus MPEABSBISIIOTCA K aICOPOEHTaM U PacCTBOPUTEISAM?

Kakue ycTpoiicTBa HCIIOJIB3YIOT B KAYECTBE J03aTOPOB?

33. Kakue TpeGoBaHUs MPEIBbABISIOTCA K KUAKOW (ha3e B raz0kKUJIKOCTHOU
xpomarorpaguu? Kakue BemiecTBa HCIOJIB3YIOT B KauecTBE >KMIKOM (¢a3pl? B
KAa4eCTBE TBEPOTIO HOCUTEIA?

34, B kakoM XxpomarorpaguyeckoM METOJE OCHOBHOU  (akrtop,
ONPENENSIONMI yIep)KUBaHNE KOMIIOHEHTA — PACTBOPEHHE B HEMOABUKHOM (aze?
35. HazoBute Tpu ciocoObl AETEKTUPOBAHUS B Ta30BOM XpoMaTorpaduu.

36. KakoBa poJyib OCHOBHBIX Y3JIOB B Ta30BOM Xpomatorpade?

37. UYro sBusercs HauOoyiee  BaXHOW  MNPUYMHOM  pa3MbIBaHUS
XpomaTorpaduueckoro nuxa?

38. Kakas u3 Teopuit xpomarorpapuu 1aeT OCHOBY JUIsl ONTUMHU3ALUU

xpoMarorpaduueckoro nporecca?

39. Hapucyiite 3aBucumocts BOTT oT ckopocTu moToka rnoaBu>xHON

(a3l B ra3oBoi xpomatorpapun’?

40. B ueM coCcTOUT METO/ TEOPETHUUECKUX TapeJIoK B XpomaTorpaduun?

41. Kakue oCHOBHbIE BETMYMHBI BXOSIT B ypaBHeHUe Ban-/leemrepa?

42. Tlouemy B XpomaTorpaduueckyl0 KOJOHKY BBOJAST OOBIYHO Malible
KOJIMYECTBA OINPEAEIIIEMBIX COCIUHEHNI?

43. Kakue BeIMYMHBI XapakTepU3yroT 3PHEeKTUBHOCTh XpoMaTorpaduueckon
KOJIOHKH? Kak ee moBbICUTH?

44. Kakue 4uncioBble 3HAUYECHUS MOXKET NpuHMMaTh BenmuumHa H? Kakoe
TEOPETHYECKH MUHUMAJIBHOE 3Ha4YEeHHE?

45. Kak BamsieT cKOpocTh MOTOKa Ha 3((HEKTUBHOCTH XpoMaTorpaduuecKkon
KOJIOHKH?
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46. Kakue xpomaTorpaduyeckue yCIOBUSI HAJI0 MEHATb, YTOObl YMEHBIIUTh
BKJaJ B BennunHy H B ypaBHenuu Ban-Jleemrepa?

47. Yro Takoe: a) oOmee BpeMms yAep)KUBaHUA, O) NPUBEICHHOE
(uctipaBliEHHOE) BpeMs YAEp:KUBaHMS; B) OOIIMI yJaepKUBAaeMbIii 00BEM; T)
MPUBEICHHBIN (MCTIPaBICHHBIN) yaEPKUBAEMbI 00beM?

48. B 4yeMm CyIIHOCTh Ka4€CTBEHHOTO XpOMAaTOrpauuecKkoro aHajus3a IIo
BEJIMYMHE YIEPKUBAEMOr0 00bemMa?

49. Tloyemy mpenrnoOYUTAIOT HCHOJB30BaTh WCIPABICHHBIN yAEp>KUBAEMbIN
00beM, a He 00beM yAep)KUBaAHUS?

50. Kakue xpomatorpapudeckue napameTpbl MOKHO UCIOJIb30BATh JJIs

UAeHTU(UKAITNI KOMIIOHEHTOB CMECH?

51. IloueMy uaEHTH(PUKALINIO KOMIOHEHTOB HE PEKOMEHIYETCSI BECTH 110

aOCOJIIOTHBIM BpEMEHAM yJIepKUBaHUA?

52. Kakue npyrue crnocoObl HICHTU(PUKAINHA KOMIIOHEHTOB IPUMEHSIOT B

xpoMmaTtorpaduyeckoM aHaianze?

53. MoxHO aM cHaenaTe BBIBOA O IPUPOJE BEIIECTB HAa OCHOBAaHUU
XxpoMaTorpadguuecKkux JaHHBIX?

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

55. UTo Takoe OTHOCHUTEIIbHBIN yJIePKUBAEMBbIl 00BEM U OTHOCUTEIBHOE

BpEMsI YICPKUBAHUSA?

56. B ueM CymHOCTb OCHOBHBIX METO/IOB KOJIMYECTBEHHOW XpomaTorpaduu:
a) HOPMUPOBKH C TIOTIPABOYHBIMH K03 duiinenTamMu; 6) abCOMIOTHON KaTuOpPOBKH;
B) BHYTPEHHETO cTaHaapra’?

57.YkaxxnuTe BO3MOXHOCTH M OTPAaHUYEHUS PA3IUYHbIX KOJNYECTBEHHBIX

METO/IOB XpOMAaTOrpauuecKoro aHaausa.

58. Kak MOXHO H3MEpUTh IUIONIaJAb NHKA Ha xpomartorpamme? Kakoii
3aBMCUMOCTBIO CBSI3aHA IUIOLIAAb MUKA ¢ KOHIEHTpalleil BenjecTBa?

59. Tloyemy cnoco0 aOCONIOTHOM KaTUOPOBKM CPABHUTEIBHO PEIKO
MPUMEHSIOT B XpOMaTorpaguueckux 1adopaTopusix?

60. Kak mNOBBICHTH TOYHOCTH ONPEAEIEHUS KOMIIOHEHTAa IO METOIY
HOPMUPOBKH?

61. Kakue mapaMmerpbl XpoMmaTorpadHuueckoro muka HCHOJIB3YIOT JId KO-
JIMYECTBEHHOTO aHaIu3a?

62. B kakux ciaydasx B KOJMYECTBEHHOM XpPOMATOrpauyeCKOM aHaIu3e
U3MEPSIOT BBICOTY MUKA? MJIOIIAlb MTUKA?

63. KakoBa poJib MOABMKHOM (ha3bl B KUIAKOCTHOU XpoMatorpadun?

64. Kakumu criocobamu mpo0a aHaIH3UPYEMOl CMECH BEIIIECTB BBOIUTCS

14



B XpoMaTorpaduyeckyro yCTaHOBKY B *KUAKOCTHOU XxpoMartorpadun?

65. KakoBa poJib OCHOBHBIX Y3JIOB B >KHJKOCTHOM Xpomatorpade BBICOKOTO
naBneHus? Uto oOImIEro M KakOBbl MPUHIUIIMAIBHBIE OTJIUYUS OT Ta30BOTO
xpomarorpadga?

66. HazoBute Tpu crocoObl JETEKTUPOBAHUS B )KUIKOCTHON XpoMaTorpapuu.

67. Ilouemy B )KHJIKOCTHOM XpomaTorpaduu mpearnounTaioT MO IBUKHBIC

(a3bl ¢ HU3KOW BA3KOCTHIO?

68. Kakue BapuaHTBl  HCHOJB3YIOTCS B  JKHUJKOCTHO-KHJIKOCTHOM
pacrpeienuTeabHoN XpoMaTorpaguu?

69. KakoBbl 0COOCHHOCTH IKCKIIFO3MOHHOM XpomaTorpaduu?

70. Kak wu3mensercs BpeMsa (00bEM) yAEpKUBAaHHUS MOJIEKYJI B
AKCKJIFO3MOHHOM XpoMaTorpauu ¢ yBeIM4eHUEM uxX pazmepa’

71. UeM oTIMyaroTCss HOpMaIbHO- U 00paiieHHO-(a30BbIi BapuanThl BOKX?

CTpykrypa oT4yera mo jjadopaTtopHoi padore

OTueTsl 110 J1abopaTOPHBIM paboTaM MPEACTABIAIOTCA B 3JIEKTPOHHOU popme,
TIOJIrOTOBIICHHBIC KaK TEKCTOBBIC JOKYMEHTHI B penaktope MSWord.

Otuer no pabote JOKEH ObITh 0000MIAIOIIMM JOKYMEHTOM, BKJIIOUATh BCIO
MH(OPMAIMIO 1O BBINOJIHEHUIO 33JaHUN, B TOM YHUCIE, YPAaBHEHUS PpPEaKLUH,
TaONMIBI, METOJUKY NPOBEICHUS Ja0OPATOPHBIX OIBITOB, CIIMCOK JUTEPATYPHI,
pacyeTsl U T. 1.

CTpyKTypHO OTYET MO J1IAOOpaTOpHOM padoTe, KaK TEKCTOBBIA JTOKYMEHT,
KOMIIJIEKTYETCS IO CIEAYIOIIEH cXeMe:

o  Tumynvuwiti 1ucm — 00A3ameNbHAsL KOMIIOHEHTA OTYETa, IepBasi CTpaHUIa
OTYeTa, MO MPUHATON AJis JabopaTOpHBIX padboT ¢hopme (TUTYJIBHBIA JUCT OTYETA
JOJKEH pa3MelaThes B 001eM (aiisie, Tie mpeACcTaBlIeH TEKCT OTUYETA);

e lcxoouvle OaHHble K 8bINOJIHEHUIO 3A0aHUli — 00s13aTebHAass KOMIIOHEHTA
OTYeTa, C HOBOM CTPaHUIIbl, COJIEPKAT YKa3aHUE BapuaHTa, TEMbI U T.1.);

o (OcHo6Has yacmb — MaTepuajbl BHIOJHEHUS 3aJaHUil, pa30MBaeTCs MO
pyOpuKaM, COOTBETCTBYIOIIUX 3aJIlaHUAM pabOThl, C UEPAPXUUECKOU CTPYKTYpPOM:
MYHKTHI — MMOAIYHKTHI U T. JI.

PekomeHnyeTcss B OCHOBHOM 4YacTU OTYETa 3aroJIoBKH pyOpuk (moapyOpuk)
naBaTh HUCXoAsd ©3 (OPMYJIHUPOBOK 3aJaHUil, B (QOpMe OTIJIarojbHbIX
CYILIECTBUTEIbHBIX;

® Bbigo0bi — 00s3aTenbHAs KOMIIOHEHTa OTYETa, COJEPKHUT 000O0IIaronme
BBIBOJIbI 110 paloTe (Kakue 3a7auyd PEIIeHbl, OILIEHKa PEe3yJbTaTOB, YTO OCBOEHO
IIPU BBIMOJHEHUHU paOOThI);

o Cnucox numepamypvl — 00s13aTe€lbHasi KOMIIOHEHTa OTYE€Ta, C HOBOH
CTPaHUIbl, COJACPKUT CIHUCOK HCTOYHHUKOB, MCIOJIb30BAHHBIX IMPHU BHITOJTHEHUU
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paboThl, BKJIIOYasi DJIEKTPOHHBIE HCTOYHUKU (CHHCOK HYMEpPOBAHHBIM, B
COOTBETCTBHH C MpaBUIaMHU ONKUCaHMs Onbauorpadun).
Od¢opmienue oTyera mo 1adoparopHoii padore
Otuer mo mnabopatopHO pabOTE OTHOCHUTCA K KATETOPUU «NUCbMEHHAS
pabomay», OMOPMIIIETCS KO HpaABUIAM OQDOPMIEHUS NUCOMEHHLIX padbom
cmyoeumamu [[BDY.
HeoOxomumo oOpaTuTh BHUMaHHE Ha CIEAYIOUINE aClEKThl B 0(QOPMIICHUH
OTYETOB padoT:
- Halop TEKCTa;
- CTPYKTYpHUpOBaHHE PaOOTHI,
- odopmicHHE 3arojIOBKOB BCEX BHUJIOB (PyOpUK-TIOAPYOPHK-ITYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHH );
- ojopMIeHHE IEPEUNCICHUN (CIMCKOB C HyMEpaluen Uil MapKupOBKOi1);
- odopmienue TabauL;
- odopmieHue wtroctpauuit (rpaduxu, pucysku, pororpadun, CXeMbl);
- Habop u opopmIIeHHE MaTEeMaTHUYECKUX BhIpaxeHu# (popmyn);
- oopMJICHUE CIHCKOB JUTEpaTyphl (OmMOIMOrpaduueckux OmMcaHuii) u
CCBUIOK Ha UCTOYHUKH, IIATUPOBAHUS.
HaGop TekcTa ocymiecTBIseTCS Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CJICYIOIIMMHU TPEOOBAHHSIMHU:
® [euaTh — Ha OJHON CcTOpoHE jucra Oenoil Oymaru ¢opmara A4
(pa3mep 210 Ha 297 mm.);
® KWHTEPBAJI MEXCTPOUYHBIN — IOy TOPHBIN;
e mpudt — Times New Roman;
e pasmep mpudra - 14 nr., B TOM YUCJIE B 3arojioBkax (B TaOiuIax
nomyckaercst 10-12 mr.);
® BHIPABHUBAHUE TEKCTA — «II0 MITUPHUHEY;
® TIOJISl CTpaHUIBI - jJeBoe — 25-30 mm., mpaBoe — 10 MM., BepxHee U
HIKkHEE — 20 MM
® HyMmepamus CTPaHHWI] — B TMPAaBOM HIDKHEM YIUIy CTpaHUIel (s
CTpaHMII C KHW)XHOW OpHEHTaluel), CKBO3HAs, OT TUTYJIBHOTO JIUCTa JI0
nocJieIHEN CTpaHulbl, apabckuMu 1udpamu (MEpBOM CTpAHULIEH CUUTAETCS
TUTYJBHBINA JTUCT, HA KOTOPOM HOMEP HE CTaBUTHCS, HA CIACAYIONICH CTpaHUIle
npocTasisiercs mudpa «2» u T. 1.).
® PSXKUM aBTOMAaTHYECKOTO TEpPeHOca CJIOB, 3a HCKIIOUYEHUEM
TUTYJBHOTO JIUCTA W 3arojIOBKOB BCEX YPOBHEHW (MepeHoc CJoB s
oTAenbHOro ab3ama Omokupyercs cpeactBamu MSWord ¢ momorsio
komauael «®Popmat» — abz3al Tpu  BBHIOOpPE OMIMU  «3alpPETUTh
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aBTOMATUYECKUI MIEPEHOC CIIOBY).

Ecnu pucyHok win Tabnuiia pa3MenieHsl Ha Jucte ¢popmara Oosbiie A4, ux
ClIelyeT YYUTBhIBaTh KakK OJHY cTpaHully. Homep cTpaHuIbl B 3THX Cily4asx
JOITYCKAeTCsl HE MPOCTABJIATh.

Cnucok IUTepaTypsbl U BCE NPUNOIHCEHUs BKIIOYAIOTCA B OOIIYIO B CKBO3HYIO
HYMEpAaIIO CTPaHUI] pabOTHI.

OBPA3EILl O®OPMJIEHUA OTYETA B PABOYEM 7KYPHAJIE

(moamuck mpenoaaBaTes O A0MYCKe K padoTe)
[TPAKTUYECKAS PABOTA Ne
Tewma:
[{enb pabOTHI:
Pabota nauara: OkoHueHa:
[1nan paGoTshI:
1. Marepuainsl, ocyia u 000py0BaHUE.
2. DTansl NpOJIETbIBAEMOMN padOTHI.
3. Pucynku u 0603Hau€HHUS.
4. Pe3ynbratsl paboThl B BUIE Tpad)iKOB U PACUETHBIX TAOJHII.
5. TexHuka 6€30MacHOCTH.
6. BeiBOABL.
[Toanuce mpenogaBaTens:

Cioco0b1 BbIpAKEHUSI KOHUECHTPALMHU

OcHoBHas 3a/1aya XMMHUYECKOTO aHAJIh3a — ONPEIETICHUE KOJIMYECTBA
BEILIECTBA. 32 €IMHUILY KOJIMYECTBA BEILIECTBA IPUHAT MOJIb. X 1MOJIb BelllecTBa
conepxuT 6,02x1023 ycnoBHBIX YacTull (Hampumep, aTOMOB).

B K0M4eCTBEHHOM aHAJIN3€ UCIIOIB3YETCS U 0JbHAS €IMHUIA — MUJUTUMOJIb
(Moi1b), 1Momb = 107 Mous.

Konuenmpayus pacmeopa (C) — 5T0 OTHOIIICHHUE KOJUYECTBA PACTBOPCHHOTO
BemiecTBa (A) k 00bemy pactBopa (V). Ipyrumu ciioBamu, c(A) mokasbiBaeT
KOJIMYECTBO BEILIECTBA B €IMHUIIE 00bEMa pacTBOpA.

B cucreme CH 0CHOBHOM €TMHUIICH BBIPAXKEHUS KOHIICHTPALIMKU

PACTBOPOB SIBISICTCS MOJSIPHAS KOHIICHTPALHH (MOJIB/M), Ha TIPAKTHKE —

MOJIB/ZIM®, JTOTYCKAETCS MOJIB/II.
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Monapnas konyenmpauus c(A), c,, — 3T0 KOJIUYECTBO MOJIb BEIIECTBA

A, conepskarierocs B 1 1 pactBopa: ¢, = mx1000/MxV, rme m —macca
BEIIECTBA, I'; M — OTHOCUTEIbHAS MOJICKYJIApHas (MOJISIpHAsi) Macca BEIeCTBa,
r/M0Jb; V — 00be€M pacTBOpa, MII.

[Tpu sTOM Hcmonb3yIoT cienyromue Gopmel 3anucu: Hanpumep, 0,1 M HCI,
i ¢(HCl1) =0,1 monp/m = 0,1 MMOIB/MIT.

Monapnas KoHyeHmpauusa IK6UEAINEHMA C,, — TO KOJTHMIESCTBO MOJIb
HKBUBAJICHTOB BEIIECTBA, HAXOASIIUXCS B 1 J1 pacTBOpa.

[Tpu sTOoM npumeHstoT Takue ¢hopmbl 3anucu: Hanpumep, 0,1 H H,SOy,

c(H,SO4) = 0,1 momb 3xB/1 = 0,1 maxe/mi; ¢(1/2 H,SO4) = 0,1 Mmonb/n, rae

1/2 — paxrop sxBuBanenTHOCTH (f). Ecim f=1, To mpeanodrurenpHee
WCITOJI30BaTh TEPMHUH «MOJISIPHASH KOHIICHTPAITHSI.

DKeusanenmom Ha3bIBACTCS TaKas 4aCTh aTOMa, HOHA WJIH MOJICKYJIHI,

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

JTAHHOM KUCJIOTHO-OCHOBHOM PEaKIIMU UM OJJHOMY AJIEKTPOHY B JaHHOM

OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHON peakuuu. EquHuiieit konnuecTna
HKBHUBAJICHTA BEIIECTBA SBJSIETCS MOJIb.

Daxkmop rxeusarenmuocmu (f) — 3o yucio, mokaspiBaroIIee, Kakas 9acTh
MOJISI BEIIECTBA PaBHOIICHHA OJJHOMY MOHY BOJOPO/ia B TAHHON KUCIOTHO-
OCHOBHOM PEaKIINU WM OJJHOMY 3JICKTPOHY B JAHHOW OKHCIUTEILHO-
BOCCTAHOBUTEIBHON PEAKIIUH.

®dakTop SKBUBAJIIEHTHOCTH MOKET ObITh paBeH | uiu MeHsble 1, Hapumep,

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

Jlnst Hax ok IeHusT (haKTopa SKBUBAJIEHTHOCTH BEIIECTBA 00S3aTEIBHO HAJO
yKa3bIBaTh PEaKINIO, B KOTOPOH JaHHOE BEIIECTBO y4acTByeT. B peakiusx
KHCIIOTHO-OCHOBHOTO B3aWMO/ICHCTBHSI (PaKTOP SKBUBAJICHTHOCTH PaBEH

f=1/[H"], rne [H'] — uncno moHOB BOLOPOAA, OTJABAEMOE HITH
MPUCOEINHSAEMOE OJTHON MOJIEKYJION WIIM OJTHUM MOHOM.

Jlnst HaxoxaeHust f B OKUCIUTEIbHO-BOCCTAHOBUTEIILHON PEeaKITuu
COCTABJISIFOT TIOJTYPEAKIIUU U BRIUKCISIOT €ro 3HaueHue 1o hopmyne = 1/z, rae z
— YHCIIO DJIEKTPOHOB, OTJaBAEMOE WJIM MPUCOEANHIEMOE OJTHON MOJIEKYJION UITH
OJTHUM MOHOM B JITAHHOMW TIOJTyPEaKITUH.

Hanpuwmep, B mosypeakiuu 2 [ +2e ® 21 - £ (12 ) =1/2,a f (I-) = 1.

Monapuoit maccoil Ixkeueanenma seiuiectsa (M,) Ha3BIBAIOT MacCcy OJHOTO
MOJTb SKBHUBAJICHTA ATOT'O BEIIIECTBA, PAaBHYIO ITPOM3BECHUIO (PaKkTopa
AKBUBAJICHTHOCTH Ha MOJISIpHYIO Maccy Bemecta (M). Hanpumep:

M,(H,SO,) = f(H,SO4 )xM(H,SO4 )=1/2x98= 49 r/Mob-3KB;

M,(H2SO,) — MmonsipHas Macca 3KBUBaJIEHTa CEPHOM KHCIIOTHI.
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MOJ'I}IpHaH KOHIOCHTPAHA SKBUBAJICHTA BBIYUCIIACTCS 11O q)OpMy.]Ie

— mH41000
M

B3anMocCBs3p MEXKIYy MOJISIPHOM KOHIIEHTPAIIUEN U MOJIIPHOU
KOHIIEHTpAaIMell S5KBUBAJICHTA OTPa’KEeHa B cleAyrolei Gpopmyie

Maccosas KoHyeHmpayua — >TO OTHOIICHUE MAacChl PACTBOPEHHOTO
BEILIECTBA K 00BEMY pacTBOpa.

UucreHHOe 3HaUY€HKE ATOM KOHIIEHTPAIlMU BhIpaXkaeTcs B I/11, Mr/mi, T/mit. B
TUTPUMETPUUECKOM aHAJIM3€ MPUMEHSIOT €IMHUILY U3MEPEHUSI MaCCOBOMU

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

T=m/V

Tump pabouezo pacmeopa 110 onpenenseMomy BeriecTBy, T(B/A), r/mm —
ATO OTHOIIIEHHE Macchl m(A) ornpe/ensieMoro BeniecTra K
skBHUBajIeHTHOMY0oObeMy V(B) pabouero pactBopa:

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

Hpyrumu cnoamu, T(B/A) noka3piBaeT, kakas Macca aHAIU3UPYEMOTO
BemiecTBa (A) pearupyet ¢ 1 mut pabodero pactBopa Bemiectna (B).

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

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

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

Maccosasn 0onsa wW(A) BeriecTBa A — 3TO OTHOIIIEHHE Macchl m(A) BelllecTBa
A K o0111ei Macce Mg, paCTBOPa I CMECHU BEILIECTB:

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

B xonmnyecTBEeHHOM aHaIM3€ MACCOBYIO JIOJIO U3MEPSIIOT B IiporieHTax. OHa
XapaKTePHU3yeT COoep>KaHNe KOMIIOHEHTA B TBEPOM BEIIIECTBE WIIU PACTBOPE:

W(A) = [m (A)/ Mogy]x100(%)

[Tpu 3TOM BO3MOKHBI, HAPUMEP, CICAYIOIINE BAPHAHTHI YIIOTPEOICHUS
TEPMUHOB: peakTUB YUCTOTON 98 % (10 Macce); cob, coleprxkaiias mno macce 3,1
% TmpuMecei, MuUHepal ¢ MmaccoBoi goseit Si0, 8,4 %, w(Si0,)=8,4%; pacTBop
IUIOTHOCTBIO 1,28 r/cM° ¢ MaccoBoi momeit H,S0437 % nmu w(H,SO4)=37 %.9t10
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O3Havaert, yTo 37 T cepHO KUCHOTHI coaepxkurtcs B 100 r pacTBopa, MIOTHOCTh
KOTOporo paBHa 1,28 r/em’.

B cnpaBouHbIX TabiMIiax IpUBEACHBI JJIsI PACTBOPOB KUCJIOT, OCHOBAHUM U
HEKOTOPBIX COJIEM COOTBETCTBYIOIIME 3HAYECHHUS IUNIOTHOCTEN 3TUX PACTBOPOB (P B
r/cM’) M MaccoBbie T0MH (W %) BEIIECTB. Hcnonb3yst 5TH BETUYUHBI, MOKHO
paccUMTaTh MOJSPHYIO KOHIIEHTPALMIO SKBUBAJIEHTA WJIM MAaCCOBYIO
KOHLIEHTPALMIO BEILIECTBA B PACTBOPE.

IIpumep 1. B 45,0 ma Boge! pactBopuiu 5,0 r KOH. Beiuncnute MaccoByto
JIOJIF0 PACTBOPEHHOTO KOMIIOHEHTA.

Pemenue: Bocnosib3yemcsi IpUBEACHHON BbIIIE (POPMYIION:

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

Macca nonydyenHoro pactsopa paBHa 50,0 r, T. K. INIOTHOCTb BOJIBI ITPH

KOMHAaTHOM TemIiepatype pasHa 1,0 r/em’.

B3anMocBsI3p MEXKIy MOJIIPHOW KOHIIEHTPAUMEH, MOJISIPHON KOHLIEHTpAaLMEN
HKBUBAJIEHTA U MACCOBOM JIOJIEH PACTBOPEHHOT'O KOMIIOHEHTA U TUHTPOM
IPUBOAUTCS B opMyIiax, IPUBEACHHBIX B TAOJIHUIIE.

Tabmima
Doprysl nepecyema KOHIeHmpayli pacmsopos
OmnpegendeMas HcxomHad KOHIIEHTPAITHA
KOHIIeHTPAIIHA
w C‘M Ch T
ITponenTHas Mhoen 1 00% CyiM CodM NS 74100
@, % ", " 104p 10Yp p
MomapHas o Yl04p MOJIB/T Ca S 741000
CM, MOTTB/TT M M
Hopmanbnas v YLOYp Cy MOJIb KB/ 1 741000
CH, MOIIb KB/ MY, £ MU,
Turp T, r/mn o Yp Cy UM CodM NS /M
100 1000 1000
IIpumMedaHne p — ILIOTHOCTD PACTBOPA, I/CM’; fom — (AKTOD 3KBHBAIEHTHOCTH,
M — MonsgpHas Macca BelllecTBa, I/MOTb; /i — Macca, T

[Tpu mepexoae OT MaccoBOM JOJM PaCTBOPEHHOTO KOMIIOHEHTa K MOJISIPHOM
VI MOJISIPHOW KOHIIEHTPAIlMU DKBUBAJICHTA HEOOXOJMMO YUUTHIBATH TJIOTHOCTH
pacTBopa. Mexay maccoil BemiecTBa (m), ero mioTHOCThIO (p) U oobemoMm (V)
CYIIECTBYET CJICIYIOIIee COOTHOIIEHUE: p = m/V.

B cnpaBo4HBIX TabmuIax A pacTBOPOB KHCIOT, OCHOBAaHUN W HEKOTOPBIX
COJIei MPUBEICHBI MACCOBBIE JOJH BEIIECTB (W, %) U COOTBETCTBYIOIINE 3HAYCHHUSI
IUIOTHOCTEH OTHX pacTBOpOB (p, r/cM°). VICIOmB3yst OTH BETHYMHBL, MOXKHO
paccUMTaTh MOJSPHYIO, MOJSIPHYIO KOHIICHTPAIIMIO IKBHBAJICHTA WU MAacCOBYIO
KOHIIEHTPAIUIO PacTBOpA.

MeTtoanyeckue peKOMEHJAUMH 10 OPraHu3aluu CaMoOCTOATEIbHOI
padoTHI CTYICHTOB.
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CamocrosiTenbHas paboTa 1Mo AUCHUILIMHE «XpoMaTorpadus» MPOBOIUTCS C
HEIbI0 YIUIYOJICHHS] M 3aKpEIUJICHUS MOJYYEHHBIX B XOJI€ JICKIMOHHBIX 3aHSATHI
3HAHUIN U IPUOOPETEHNE HABBIKOB IMOJIb30BAHUS PEKOMEHAOBAHHOW JIUTEPATYpPOH,
HaBBIKOB HAYYHOT'O UCCJICIOBAHUS.

1. PexomMeHgauumM 10 HCHOJb30BAHMI0 MATEPHAJIOB padouei
MporpaMmabl.

PaGouast mporpamMma 3HaKOMHUT CTYACHTOB C TPEIMETOM, IEISIAMHU, 3aadaMu
Kypca «XpomaTtorpadus».

B paboueil mporpamme MNpUBEIEHBI CoOJEpkKaHUE YUYEOHON TUCHUILIMHBI,
TEMaTUYECKUM IUIaH, TUIaHbl MPaKTUYECKUX (J1abopaTOpHBIX) 3aHSTHM, yKa3aHa
HeoOXoaMMas JITepaTypa.

B wmeroamdeckoM pasziene B COOTBETCTBUM C Y4E€OHOM mporpamMoin
chopMyJIHpOBaHbl OCHOBHBIE BOIPOCH MPAKTUYECKUX 3aHATHI, HaydHas U
METOJUYECKas JINTepaTypa, 1aHbl METOAUKH BBIMOJHEHUS Ta0OPATOPHBIX padoT U
YKa3aHHUsI 110 UX BBITIOJIHEHUIO.

2. PekoMeHnaanuu nmo padore ¢ yueOHOIl U HAYYHOH JIMTEPATYPO.

[Ipn mOArOTOBKE K MPAKTHUYECKUM 3aHSATUAM CIEAYET HCIIOJIb30BaTh B OC-
HOBHOM YYEOHUKHU U y4eOHbIE TOCOOMS U3 MPUBEAEHHOTO CIIMCKA JTUTEPATYPHI.

Crenyer 4eTKkO 3HATh OMNPENCIICHUS, JONOJHATh KaXAbI TECOPETUUYECKUN
BOIIPOC COOTBETCTBYIOIINUMU TPUMEPAMU.

3. PexoMeHanmu no noAroToBKe K NPaKTHYECKUM 3aHATHSIM U 3a4eTy.

CamMocTosiTeNbHOE H3y4YeHUE TUCHUIUIMHBI 11eJIeCO00pa3HO HAauyWHATh, 03-
HAKOMHUBIIIUCH C MPOTpaMMOMl JNUCIMIUIMHBI W TPEOOBaHUSMHU K 3HAHUSIM U
YMEHHUSM IO AaHHON AUcCUUILIMHE. [[anee MOXHO NMEpPEXOUTh K €ro Mmo3TalHOMY
M3YUYEHHIO, TIPUBJIIEKass Ui ATOTO MaTepUalibl JIEKIM W PEKOMEHIOBAHHYIO
y4eOHYIO JTUTEPATYpy.

N3yyast nucUMIUIMHY, HEOOXOIUMO IOOWTHCS OBJIAACHUS €€ OCHOBAaMU U
HAY4YUTHCA MPUMEHATh TEOPETUUECKUE 3HAHUS VISl PEIICHUS MPAKTUUECKUX 3a/1ad.
ConepkaHue HE3HAKOMbBIX TEPMHUHOB, BCTPETUBIIMXCS B MPOLIECCE OCBOCHUS
y4eOHOTro Marepuaia, MOXHO BBISICHUTH MPU MOMOIIU CIIPABOYHOU JIUTEPATYPHI
WJIU y TIPenojiaBaTesl.

Crnenyer 4YeTKO 3HATh ONPENENICHHS, NPUHIUIBI, JOMOJIHATh KaXIbIi
TEOPETUYECKUI BOITPOC COOTBETCTBYIOLIMMHU MPUMEPAMU U TpapuKamu.

Kpurepuu onieHKH BBINOJHEHUSA CAMOCTOATEIbHON padoThlI.

Oyenuganue noO20MOBKU K NPAKMUYECKUM 3AHAMUAM TIPOBOAUTCS IO
KPUTEPUSIM:

e 3HaHHWE TEPMUHOJIOTHH XPOMATOTPAPUIECKUX METOJIOB;

e JlomHOTa M Ka4eCTBO BBIITOJHECHHBIX 3aJIaHUM;
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e [lpaBunbHOCTH 0OPMIIEHHS OTYETOB 10 JIA0OPATOPHBIM padboTaM;

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

L OTCYTCTBI/IG (l)aKTI/I‘—ICCKI/IX OIHI/I6OK, CBA3AaHHLIX C IIOHUMAHHUEM TCMBEI.
IV. KOHTPOJb JOCTHUKEHUS NEJEN KYPCA

OneHouyHble CpPEeCTBA -

KoHnTtponupyemslie
Ne POIHPY Kopap! u stamnsl popmupoBaHus HaNMCHOBAHNC
y pas3aensl / TeMbl . .
o JMCLUIUIAHB KOMIICTCHINH TeKyIIHiT IPOMEKYTOUHAS
KOHTPOITh aTTecTanus
Pazgen I. [IpoBepka
Knaccudukanums TOTOBHOCTH K
xpomarorpadbuyec- 3HaeT nabopaTopHbIM | Bompocs! k
KX METOJIOB paboram Nel-3. [3auery NeNe 1-14
Ancont ' CobecenoBanue
ICOPOIOHHAS (VO-1).
MOJICKYJISIpHAsT U
[IpoBepka
pacrpeneuTeNbHas
oTdYera 1o
xpomatorpadus. v 11a60pATOPHEIM 5
Tema 1. Benenue. MeeT 6 Nel-3 OIIPOCHI K
paboTam A2 3auety NeNoe 1-14
Hcropus meTona. (TIP-6). o
Knaccudukanms CobecenoBanue
xpomarorpadudec- (YO-1).
KHX METOJIOB.
1. |AHanuTHUYeCcKue u
MpenapaTuBHbIE [1K-1
aCIIeKThI
xpomatorpadum.
Bp pad Ananus
O3MOAHOCTH 1 1a00paTOPHBIX
3Ha4YeHHE METOo/1a. B pador Ne - B
JaneeT OTIPOCHI K
Tena 2. " 3.(IIP-6). 3aqe1; NeNe 1-14
AncopOrinonHas I'pynmoBas y AR
MOJIEKYJIIpHAs muckycens (YO-
xpomatorpadus. 4).
Tewma 3.
PacnpenenurenbHast
OymakHas
xpomarorpadus.
Paszpen II. 'azo- Hposepka
JKUIKOCTHAI U TOTOBHOCTH K
BBICOKO3(1)(1)€KTI/IBH35I 3HaeT Ha60paT0pHBIM BOHpOCBI K
JKHAIKOCTHAS pabotam Ne4,5  |3auety NeNo 15-
2. xpomarorpadus. [1K-3 (ITP-6). 30
Tema 1. Tazo- CobecenoBaHue
KHUJIKOCTHAs (YO-1).
Xpomarorpagus. Vaeer ITpoBepka Bomnpocs! k
Tema 2. OTYeTa 10 3auery NeNe 31-
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Bricokoaddexrun-
Hasl )KUJIKOCTHAs
xpomatorpadus.
Xpomarorpadus Ha
ONTUYECKU aKTUBHBIX
(hazax.

Tema 3.
[IpenapatuBHbINA
acriext [ KX n
BOXX.

Paznen III. [Ipoune
Xpomatorpaduuecku
€ METO/IbI.

Tema 1.
NonoOmenHas
xpomarorpadus.
Tewma 2. ['enb-
xpomMarorpadus.
Tema 3. Ajpunnas
xpomatorpadus u
mpouune
xpomatorpaduue-
CKHE€ METO/IBI.

1a00paTOPHBIM
pabotam Ne4,5.
(TTP-6).
CobecenoBanue
(YO-1).

41

Bnaneer

Ananmmz
71a00paTOPHBIX
pabor Ne
4,5.(ITP-6).
Hrtorosoe
TECTUPOBAHUE
(TTP-1).

Bomnpocsr k
3aueTy NeNe 42-
53
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Paznen IV.
[Ipuxnagaeie
xpomaTtorpadmuuec-
KHE METO/IbI.

Tema 1.
Xpomarorpadude-
CKHE METO/IbI
aHaym3a
OKpY>KaroIlEH Cpeibl.
Tewma 2.
Xpomartorpaduue-
CKH€ METO/IBI,
OCHOBaHHBIC HA
aHanmse
PaBHOBECHOTO Iapa.
Peaknmonnas
ra3zoBas
xpomMarorpadus.
Tema 3. Xpomaro-
Macc-
CHEKTPOMETPHSI.
Ananus
HEPTETPOIYKTOB
xpomatorpaduye-
CKMMH METOJIaMH.
Tema 4,
Xpomarorpaduue-
CKME€  METOIbl B
KJIMHUYECKOMN
TOKCHKOJIOTHH u
METUITTHCKOM
JTUArHOCTHKE.
PaznuuHble acnekTsl
WCIIOb30BAHUS
Xxpomatorpagduye-
CKMX  METOJOB B

I1K-4

3HaeT

IIpoBepka
TOTOBHOCTH K
71a00paTOPHBIM
paboram Ne4,5
(TTP-6).
CobecenoBanue
(YO-1).

Bompocs! k
3auety NeNo 15-
30
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MPOMBIINIJICHHOCTH

YmMmeer

IIpoBepka
oTyeTa 1o

1a60paTOPHBIM
pabotam Ne4,5.

(ITP-6).

CobecenoBanue

(VO-1).

Bomnpocs! k
3auety NeNo 31-
41

Bnaneer

Ananus

71a00paTOPHBIX

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

No

Bomnpocer k
3aueTy NeNe 42-
53

V. CHUCOK YYEBHOU JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JuTEparTypa:

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

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

aHanuTHYecKas XxpomaTtorpadusi: MpaKkTUKa, TCOPHs, MOJICTUPOBaHNE. Y YeOHOE
nocobwue msa BIIO. . CII6: Jlans, 2015.- 468c. JlokanpHas cets [IBOY: b1 Jlanb.
HocrtymnHo no agpecy:

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

224c. JlokanbHas cetb JIB®Y: b/l JIans. [JocTymnHo 1o aapecy:
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http://e.lanbook.com/books/element.php?pl1_id=63592

http://e.lanbook.com/books/element.php?pll_id=4044
3. CrrueB C.H., I'aBpunna H.A. BoicokorddekTuBHas KUIKOCTHAS
xpoMartorpadus: aHauTUKa, PU3nYecKas XMMUsl, pacCliO3HABAHUE

MHOTOKOMITOHEHTHEIX cucTeM. YueOHoe mocobdue mist BIIO. . CII6: Jlaus, 2013.-
256¢. JlokanbsHas ceth JIB®Y: B/] Jlans. JlocTynHo 1o aapecy:

http://e.lanbook.com/books/element.php?pll 1d=5108
4. BacumnweB B.I1. Ananutnueckas xumus. B 2 xa., KH. 2. ®usuko-

XUMHYECKHEe MeTO bl aHayn3a. Yueonuk 111 BY3os/ B.I1. Bacunwses: M.: Jlpoda,
2009. 384c. JlocTymHo 10 aapecy:
http://lib.dvfu.ru:8080/lib/item?id=chamo:294952&theme=FEFU

5. Amnanutuyeckas XuMus. XpoMaTorpapuueckrue MEeTO bl aHaIu3a :

y4ueOHO€e mocoOue Jjisl By30B 10 XUMUUECKUM crieuaibHoCTsIM / A. .
KebentsieB. Munck : Hooe 3nanne Mocksa : Mudpa-M , 2013.-205¢. JloctynHo
o anpecy: http://lib.dvfu.ru:8080/lib/item?id=chamo:703167&theme=FEFU

6. Ananutuyeckas Xumusa. AHaIUTHKA 2. KOTM4YeCTBEHHBIN aHAIN3.
OU3UKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIC) METO/Ibl aHAIN3A ;| YUeOHUK IS BY30B
/ YO. 5. XapuronoB, Mocksa : [DOTAP-Menua , 2014.-654 ¢. JlocTyIHO 110
anpecy: http://lib.dvfu.ru:8080/lib/item?id=chamo:736559&theme=FEFU

JlonoJIHUTEIbHAA JTUTEpPATypa

1. T'uomon XK., I'mitemen K. KonmuuectBeHHasi razoBasi xpomartorpadus s
71a00paTOPHBIX aHATU30B U MTPOMBIIIUIEHHOT0 KOHTpOJI. - M., Mup, 1991.-580c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:31016&theme=FEFU

2.Xpomatorpadus B ToHkux ciosix /Ilep. ¢ Hem. mox pen. O. llrans/. - M.,

Mup, 1982.-381c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:127731&theme=FEFU

3.Hpyros 10.C., benukoB A.b., [IpsxoBa I'.A., Tynmpunnckuii B.M. MeTtomabl

aHanu3a 3arpsi3HeHuM Bozayxa. - M., Xumus, 1984.-384c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:135857 &theme=FEFU

4.0pnos B.U., AparckoB A.A. XKunkoctHast xpomarorpadus. TeopeTuueckue
ocHoBbL.-CUHTEKO, [I3epxunck, 1997 (3nmekTpoHHbIN BapuaHT).-42c.
HoctymHo o aapecy: http://anchem.ru/chromos/ligch.pdf

V1. METOJWYECKHUE YKA3AHUS IO OCBOEHUIO
JUCHUATIIMHBI
PCKOMCHI[alII/II’I 0 IVMIAHUPOBAHHUIO U OPraHU3allid BPEMECHH,
OTBCJICHHOI'0 HA U3YYCHHUEC TUCHUIIIMHBI

26


http://e.lanbook.com/books/element.php?pl1_id=4044
http://e.lanbook.com/books/element.php?pl1_id=5108
http://lib.dvfu.ru:8080/lib/item?id=chamo:294952&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:703167&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:736559&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:31016&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:127731&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:135857&theme=FEFU
http://anchem.ru/chromos/liqch.pdf

Bpems, oTBenéHHOE Ha CaMOCTOATEIbHYIO PAa0OTy, JOJKHO OBITh
UCIOJIb30BaHO 00YYarOIIUMCs IIJIAHOMEPHO B TEUEHUE CEMECTPA.

[ImanupoBaHue — BaXKHEWIIAs YepTa YEIOBECUECKOM JEsATEIbHOCTH. [l
OpraHu3aluu y4eOHON JesATeNbHOCTH A(G(EKTUBHBIM BApUAHTOM  SBISIETCS
WCIIOJIB30BaHUE CPEICTB, HAIOMUHAIOIIMX O CTOAIIMX IEpPE] BaMU 3aJadax, U UX
MOCIIEZIOBATEIBLHOCTH BBIMOJIHEHUs. B ponm Takux cpeactB moryT Obith [T-
TEXHOJOTHH (CMapT(OHBI, TMJIAHIIETHI, KOMIIBIOTEPHl W T.I.), HMEIOIINE
IPUIIOKEHUS/TIPOTpaMMbl 110  OpraHM3allMM  pachopsiaka JAHsd/Mecsua/rona u
CUTHAJIM3UPYIOLUIUX O BAXKHBIX COOBITUSX, HAIIPUMEP, O BBIIOJHEHUH 33JaHUN 10
JUCHUILINHE «XpoMaTorpapus».

PerymnsipHocTh — mepBOEe yCIIOBUE MOHMCKOB 0osee 3(PPEKTUBHBIX CIOCOOOB
paboTel. PekomennyeTcs BbIOpaTh ACHB/AHU HEETU JJISl PErYJISPHOM MOATOTOBKU
0 JAMCHUIUIMHE «XpomaTorpadus», 3TO IMO3BOJUT MOPAJIbHO HACTPOMUTHCS Ha
BBIIIOJIHEHHUE TIOCTABJICHHBIX 33/1a4, MOJrOTOBUTHCA K HUM M BbIpaOOTaTh NMpaBUiia
BBIMIOJIHEHMsI U1 HUX, HAlpuMep, CHayana MpopaboTKa Marepuasia JIEKIHH,
YTEHHUE NEPBOMCTOYHUKOB, 3aTEM BblAeNIEHUE U (UKCHUPOBAHME OCHOBHBIX HJIEH.
PexomeHyeMoe cpenHee BpeMs J1Ba yaca Ha OJTHO 3aHATHE.

Onucanue MoCJaeI0BaATEJIbHOCTH ACHCTBUH, 00yYAKOIINXCS NPH
U3yYeHHHU TUCIUTIMHBI

B cooTBercTBUM € 1ENSIMU M 3aJayaMd JUCLHUIUIMHBI CTYyJACHT WM3y4daeT Ha
3aHATUAX W J0Ma pa3leibl JICKHUMOHHOTO Kypca, TOTOBUTCA K MPAKTUYECKUM
3aHSATUAM, MPOXOJUT KOHTPOJBHBIE TOUKM TEKYLIEH aTTECTALMH, BKIIOYAIOIIUE
pa3Hbie (HOPMBI MPOBEPKHU YCBOCHUSI MaTepuaia (cobecejoBaHre, TECTUPOBAHUE U

zp.).

OcBoeHME JAMCUMIUIMHBI BKJIKOYA€T HECKOJIBKO COCTaBHBIX 3JEMEHTOB
y4eOHOH eI TeNIbHOCTH:

1. BHumarenbHOe uTeHHE pabouel NporpaMMmbl YYEOHOW JAMCIUILIUHBI
(moMoraeTr IEJNOCTHO YBHUAETh CTPYKTYpY H3ydaeMbIX BONpocoB). B Heit
COZIEPKUTCSI TIEPEYEHb KOHTPOJBHBIX MCHBITAHUM IS BCEX pPA3NEIOB U TEM,
BKJIIOYAsl 9K3aMEH; YKa3aHbl CPOKHM CJaud 3aJlaHui, MPEeyCMOTPEHHBIX y4eOHOMH
pOrpamMMoi Kypca JUCHUIUIMHBL « XpoMaTorpadusy.

2. HeoTbemieMol COCTaBHOW YAaCThIO OCBOCHMS Kypca SIBJISIETCS] TTOCEIICHUE
JIEKIMHA ¥ UX KOHCHEKTUpOBaHuUe. ['TyOOKOMY OCBOEHUIO JIEKIIMOHHOTO MaTepHraa
CHOCOOCTBYET IMpeIBapUTeNIbHAs TOrOTOBKA, BKIIOYAOIIAsl YTEHUE MpeablayIIei
JeKIUH, paboTy ¢ yueOHHUKaMHU.
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3. PCFy.IIHpHa}I IMOATOTOBKA K MPAKTHYCCKHUM 3aHATHUAM W dKTHBHAsA pa60Ta Ha
HHUX, BKIIIOYaromas:

— IIOBTOPCHHUC MAaTCPpHaJIa JICKIIUHU 110 TCMC,

— 3HAKOMCTBO C IIAHOM 3aHSITHUS U CIIMCKOM OCHOBHOM M I[OHOJIHPITGJ'IBHO?I
JIUTCPATYpPbI, C pPCKOMCHAAWAMM I10 IIOATIOTOBKC K 3aHATHIO,

— W3YYCHHE HAYYHBIX CBEJCHUN IO JaHHOW TeMe B pa3HbIX YYEeOHBIX
IIOCOOUSX;

— YTEHUE NIEPBOMCTOYHUKOB U IIPEIAra€MON JONIOJHUTEIBHOW JINTEPATY DB,

— IIOCCIICHUC KOHcyHBTaHI/Iﬁ C LOCJIBIO BBIICHCHHSA BO3HHUKIIHNX CIIOXKHBIX
BOITPOCOB ITPH INOATOTOBKC K ITPAKTHICCKUM 3aHATUSAM.

4. IloaroroBka K 3a4eTy (B TEUEHHE CEMECTPa), MOBTOPEHUE MaTepualia BCEro
Kypca NTUCUUTUINHBI.

PexoMenaanuu nmo padore ¢ JuTepaTypou

W3ydyeHne DUCHUIUIMHBL CIEAYyeT HAuYMHATh C MPOPAOOTKH TEMATUYECKOTO
IUIaHa JIEKUUH, yJensisi 0oco00e BHHMaHUE CTPYKTYype U COAEPKAHUIO TEMbl U
OCHOBHBIX NOHATUH. M3ydeHNE «CI0KHBIX» TEM CIIEYET HAYNHATH C COCTABJICHUS
JIOTUYECKOM CXEMbl OCHOBHBIX TIOHSTUM, KATETOPUM, CBA3CH MEKIYy HHUMHU.
[lenecooOpa3Ho mnpubOErHyTh K KiacCH(PUKAIMM MaTepuaia, B YAaCTHOCTH MpHU
U3YYEHUU TEM, B KOTOPBIX MPUCYTCTBYET OOJIBIIOE KOJIMYECTBO HE3HAKOMBIX
MOHSATUH, KATErOpuil, TEOPH, KOHIEMIHHA, OO0 HACBIIEHHBIX WHMOpMaIuen
THUITOJIOTMYECKOr0 XapakTepa.

[Ipu pabGore c nuTeparypoil 0053aTEIbHO BBHIMTUCHIBATE BCE BBIXOHBIC
JJAHHBIE 0 KaXXJIOMY HCTOYHUKY. MOKHO BBINHMCBHIBATH KPAaTKO OCHOBHBIE HJIEU
aBTOpa M HHOTJA TPHUBOJUTH Hauboyiee SIPKUE W TOKa3aTeNbHBIC MUTATHI (C
yKazaHueM cTpanuil). UuTe apryMeHThl «3a» WIH «ITPOTUBY» UJEU aBTOPA.

UreHne Hay4HOro TEKCTa SIBISETCS YaCThbIO MO3HABATEJIBHOW JIEATEIBHOCTH.
Ee uenp — n3Bneuenune u3 rekcta Heooxoaumont nupopmanuu. OT TOro Ha CKOJIBKO
OCO3HAaHHA YHUTAIOUIMM COOCTBEHHAss BHYTPEHHSAS YCTAHOBKA (HAWTHU HYXHBIE
CBEJICHUS, YCBOUTHh HWH(GOPMAIMIO TOJHOCTHIO WJIM YaCTHUYHO, KPUTHUYECKH
MPOAHANM3UPOBATh MaTepuanl M T.I.) BO MHOTOM 3aBUCUT 3()PEKTUBHOCTH
OCYIIECTBIIIEMOTO JIEVUCTBUA.

Hcnonp3yiiTe OCHOBHBIE YCTAHOBKH NP YTEHUH HAYYHOTO TEKCTA!
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1. nHpOpPMAITMOHHO-TIONCKOBasT (33Ja4a — HAWTH, BBIICIUTh HCKOMYIO
nHpopMaIuio);

2. ycBamBaromias (yCWJIMs YHTATENs HAMPaBICHBI Ha TO, YTOOBI KaK MOYHO
MIOJTHEE OCO3HATHh W 3alIOMHHUTH KaK CaMH CBEJICHUS M3JlaraéMbIe aBTOPOM, TaK U
BCIO JIOTHKY €T0 PacCyXICHUN);

3. aHATUTUKO-KPUTHYECKass (YUTATENIb CTPEMHUTCS KPUTHYECKH OCMBICIUTH
MaTepual, MPoaHaJIU3uPOBAB €ro, ONPEACTUB CBOE OTHOILIIECHUE K HEMY);

4. TBOpUecKas (Co3/aeT y YnuTaTesiss TOTOBHOCTh B TOM HWJIM MHOM BHJIE — KaK
OTIIPaBHOMW IYHKT JJISI CBOMX PACCYXKACHHIA, Kak o0pa3 I JSHCTBUS 110 aHAJIOTHH
U T.OI. — UCIOJIB30BaTh CYXICHHUS aBTOpa, XOJ €ro MBICICH, pe3ynbTar
HaOIOICHNS, Pa3padOTaHHYI0 METOAWKY, IOTOJHUTh WX, TOJIBEPTHYTh HOBOM
MIPOBEPKE).

Jlst paGoThI ¢ HAYYHBIMHU TEKCTaMU IPUMEHSINUTE CICTYIONINE BUIBI UTCHUS:

1. Oubnuorpaduyeckoe — MpPOCMATPUBAHHWE  KApPTOUEK  KaTajora,
pPEKOMEHIATENBHBIX CIIMCKOB, CBOJHBIX CIMICKOB )KYPHAJIOB M CTaTel 3a TOJ U T.11.;

2. MPOCMOTPOBOE — MCIOJIB3YeTCS I MOMCKa MaTEPHAJIOB, COACPIKAITUX
HY)XHYI0 HHGOpMaIKMIO, 00BIYHO K HEeMY MOpHOErarT cpasy mocie paboThl co
CIIUCKAMHM JINTEPATYPhl U KaTaJIOTaMH, B pe3yJIbTaTe TAaKOTO MPOCMOTPA YNTATEITh
yCTaHABJIMBACT, KaKWe€ W3 HCTOYHHKOB OyAYyT HCIOJB30BaHBI B JaJbHEHIICH
pabore;

3. O3HAKOMUTEJIBHOE — MOAPA3yMEBAET CIUIONIHOE, JAOCTATOYHO MOAPOOHOE
MpOYTEHUE OTOOpPaHHBIX CTaTed, TJIaB, OTACJIbHBIX CTPaHUIl, LEIb —
MO3HAKOMUTHCSI ¢ XapaKTepoM HH(POpPMAIIUU, y3HATh, KAKU€ BOIPOCHI BHIHECEHBI
aBTOPOM Ha PaCCMOTPEHUE, IIPOBECTU COPTUPOBKY MaTepuaa;

4. u3yyaroliee — NpeanojaracT J0CKOHAIbHOE OCBOCHUE MaTepuaia; B X0OJe
TAKOTO YTEHHUSI MPOSIBISETCS JOBEPHE YUTATEIS K aBTOPY, TOTOBHOCTh MPHUHSTH
U3JI0KCHHYI0 HWHGOpMAIMIO, pealn3yeTcsl yCTaHOBKAa Ha TMPENETbHO TOJIHOE
MMOHMMAaHHUE MaTepuaa;

5. AHAIMTUKO-KPUTHYECKOE M TBOPYECKOE UYTEHME — JBa BHJAA YTECHUSA
OJM3KHMe MeXAy cOoOOH TeM, YTO Y4YacTBYIOT B PEIICHUH MCCIIEI0BATEIbCKUX
3aga4. [lepBblli M3 HUX NpeANONaracT HaIlpPaBICHHBIA KPUTHYECKUN aHAIU3, Kak
camoil nH(dopmaluu, Tak U ClOCOOOB €€ MOJTYUYEHHUs U MoJauud aBTOPOM; BTOPOE —
MOUCK T€X CYXXJIEHUU, (PaKTOB, MO KOTOPHIM WM B CBSI3M C KOTOPHIMH, YUTATEIb
CUMTAET HYKHBIM BbICKa3aTh COOCTBEHHBIE MBICIIH.
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OCHOBHBIM MJII CTyJCHTA SIBIISIETCS HW3ydYalllee YTCeHHEe — HWMEHHO OHO
mo3BoJIIeT B paboTe ¢ y4eOHOW IMTEepaTypodl HaKaluiMBaTh 3HAHUS B
npodecCUOHAIBHOM 001acTH.

[Ipu pabGore c nuUTEpaTypoll MOXKHO HCIIOJIB30BATh OCHOBHBIE BHJIbI
CUCTEMATU3UPOBAHHOM 3aMTUCH TPOYUTAHHOTO:

1. AnHOTMpOBaHME —  TpPENETbHO  KpPaTKOE€  CBA3HOE  OIKCAHHE
MPOCMOTPEHHOM WJIM TPOYUTAHHOW KHHUTHU (CTATbU), €€ COJIepKaHUs, UCTOYHHUKOB,
XapaKkTepa U Ha3HAYCHMUS.

2. llmanupoBaHnme —  KpaTKas JIOTWUYECKass  OpraHu3alus  TEKCTa,
pPaCKpBIBAIOILIAs CONEPHKAHUE U CTPYKTYPY U3yHaeMOro MaTepuara.

3. TesupoBanue — JaKOHHYHOE BOCIPOHM3BEJCHHE OCHOBHBIX YTBEPKICHHIMA
aBTOpa 0e3 npuBjieueHus: GaKTUIECKOro MaTepuaa.

4. ]_II/ITI/IpOBaHI/Ie — JOCJIIOBHOC BBIIIMCBIBAHUC K3 TCKCTA BBIACPIKCK,
H3BH€HCHHﬁ, HanoOoee CYIICCTBCHHO OTPaXXarolllUX Ty WJIIK HHYIO MBICJIb aBTOpaA.
5. KOHCHCKTI/IpOBaHI/IG — KpaTKOC H IIOCJICHOBATCIBHOC H3JIOKCHHUC

COACPIKAHUA ITPOYUTAHHOTIO.

IoaroroBka k 1a00paTOPHBIM 3aHATHAM
[Ipu noaAroToBKe K 1a0OPATOPHBIM 3aHATUAM PEKOMEHIYETCS TIOJIb30BaThCS

MaTepruaJlaMt JICKIH, PEKOMEHIOBAaHHOM JINTEPATYPON U pECYpCaMHU UHTEPHET.
Boripochl, KOTOpbI€ BBI3BIBAIOT 3aTPYIHEHHUE MPU TTOJATOTOBKE, TOJKHBI OBITH
3apaHee c(hopMyITUPOBaHBI U 03BYUYEHBI BO BPEMS 3aHATHI B ayIUTOPHUH JIJIS
JIOTIOJIHUTENBHOTO pa3bsiCHEHUS NpenoaaBaresieM. OTBEThI, BHIHOCUMbIE Ha
o0CyXJIeHHE, TOJKHBI ObITh TIIATEIBHO MOJATOTOBJICHBI U IO HUM COCTaBJIeHA
cxema (Tu1aH), KOTOpOM CTYACHT MOJIb3yeTcs Ha 3aHsaTuu. [Ipu oTBeTE HAMO
JIOTUYECKH FPAMOTHO BBIPaXKaTh U 0OOCHOBBIBATH CBOIO TOUKY 3pEHHUSI, CBOOOIHO
OIEepUPOBATh MOHATHUIMU U KaTeropusMu. [Ipu caMocToATeNbHOM pelleHnH 3a1a4
HY>KHO 000CHOBBIBATh KXl ATl PEIICHUS, UCXO/I U3 TEOPETHUECKUX
TOJIOKEHUN Kypca.

3agaHue HA 1I0M K J1a00paTOPHBIM 3aHATHSAM Ne 1-5

[IpocMmoTpeTs MaTepuan JIEKIui, Y4COHHUKHA U METOJIMYECKUE PEKOMEHIAITNN
K BBIMOJHEHUIO J1A00OPATOPHOM pabOThl M TOATOTOBHUTHCS K OCYUIECTBICHUIO
1abopaTopHOM PabOTHI.

3ajaHne HA IOM K J1a00paATOPHOMY 3aHATHIO Ne6

[TpocMoTpeTs MaTepual JIEKIHA, Y4eOHUKN U MOATOTOBUTHCS K O0CYXKIACHUIO
npo0iemM B xpomaTorpaduu.

MeToanuyecKue yKa3aHUs K BbINOJHEHHIO JIa00OPATOPHBIX padoT
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JIABOPATOPHAS PABOTA Ne 1
| vacTp
Tema: Pazoenenue amunoKucaom ¢ HOMOubIo pacnpeodeaumenbHou
xpomamoczpaguu na dymaze.
Metoa npoBeaenusi: HayuHo-uccnenoBarenbckuii. Pa300p KOHKpETHBIX
CUTYyalUH.
HEJIb PABOTbI: ocBoeHre MeTo1a paguaibHOU OyMakKHON
XpoMaTorpaduu.

IMoaAroToBUTHCS K BHINOJHEHUIO CJIEAYIOIINX 321a4 padoThl:

1. OCBOUTH METOAMKY pa3[eieHUs W UIACHTHU(PHUKAIUU aMHUHOKHCIOT
METO0M OyMa)KHOU XpoMaTorpaduu.

2. M3yantb  3aBUCUMOCTHh  TPOJABMKECHHS  AMHHOKHCIOT  TIO
XpoMaTorpaMMe, UCXOI U3 UX CTPOCHUS.

3. P
CIIUTh 3aJady OINpPEICIIEHUsI COCTaBa CMECH AMHUHOKHUCIOT METOJIOM
paauanbHON OyMakHOU XpoMmaTorpaduu.

BOITPOCHI IJ1s1 CAMOITIPOBEPKH

1. B yeM COCTOUT CYILIHOCTb KUJIKOCTh-)KUIKOCTHON
pacrpeaenuTeapHol XxpoMmarorpahun?

2. B uem mpeumymiectBa MeToga OyMa)KHOW pacrpeeuTeIbHON
xpomarorpadun?

3. Kakumu pabounMu XapakTepucTUKaMu J0bKHA o0iagaTh Oymara Jjist
xpomarorpaduun?

4, Kakue TpeOoBaHHSA K pacTBOPUTENSAM, MPUMEHSEMbIM B OYMa)KHOH
xpoMarorpapun?

S. Kak nposBisioT nsTHa B OyMaxkHOH XxpomaTtorpapuun?

Il vacTh

TEMA: Hexomopbuie cneyuaibHble npuemsl padoomol: MHO2OKPAMHAA U
cmynenuamasn xpomamozpagus; 08ymepuas xpomamozpaghus.
Meton npoBenenus: Hayuno-uccienoBarenbckuii. Pazdop KOHKpeTHBIX
CUTYaLUH.
HEJIb PABOTDBI: ocBoeHMEe METO1a AaHATUTUYECKONM TOHKOCIOMHOM
xpomaTorpaduu.
IoaAroTOBUTHLCSA K BBINOJHEHUIO CIEAYIONIUX 32/1a4 PadoThI:
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1. TlomoOpate ycioBusi pasleneHuss (3JeHTbl, MHOTOKPATHOCTH
MPOrOHKM) cMecH BelnecTs ¢ onu3kumu Ry (2,4-THOI aneToHa, UKIOreKCaHOHa,
[UKJIONIEHTAaHOHA, KAalIPOHOBOTO aJIbJIETUIA).

2. C momomipio ABYMEpPHOH XpoMarorpaduui yCTaHOBHUTH OJHOPOIHOCTH
BEILIECTRBA.

BOITPOCHI IJI1s1 CAMOITPOBEPKHA
Yro takoe TCX?

[Tepeuncnute nocrynarsl Teopun TCX?

Yrto o3HauaroT BeauunHbl Ry, N, H?

Kakue tpeboBanus k copberTam, npuMensembiM B TCX?

Kakue paznoBugHoCcTH cOpOEHTOB IpuMeHstoTcs B TCX?

B kakux ciry4asix npuMeHseTCsl MHOTOKpaTHas1, 1syMepHas TCX?

No Ok

Kakue cnocoOs1 o0HapyxeHus nsareH Ha TCX Bbl 3HaeTe?
JlabopaTopHas padora Ne 2
(paboTta paccurTaHa Ha JIBa 3aHSTHS)
TEMA: Koaonounaa xpomamozpagusa (Pazoenenue cmecu azooensona u
O0-HUMPOAHUTIUHA).

Mertox npoBenenusi: Hayuno-uccnenoBarenbckuil. Pazdop KOHKpeTHBIX
CUTYyalUu.

HEJb PABOTDbI: ocBoeHue MeTo1a aIcOPOIIMOHHON KOJIOHOYHOM
xpomaTorpaduu.

IToaroTOBUTHCH K BBINOJIHEHHIO CJICAYIOIIHUX 3a1a4 paﬁoTu:

1. [IpuroToBUTH KOJOHKY JJIS XpoMarorpaduueckoro pasaeiacHus
CMECH.

2. [IpousBectu pazaeneHne cMecu a300€H30J1a U O-HUTPOAHWIIMHA.

3. C mnoMouIpl0 TOHKOCIOMHOW XpomaTorpauu U ONPEICICHUS

TEMIIepaTyphl MUIABJIICHUS] YCTAHOBUTH OJTHOPOJHOCTh BEIIECTBA.

4. PacuutaTe CyMMapHBI BBIXOJ C KOJOHKHM M BBIXOJBI OTIEJIBHBIX
pazzensieMbIX KOMIIOHEHTOB.

Bonpocsl 17151 caMONIPpOBEPKU:

1. Uto Takoe copOums u aecopOus?

2. Kakue tpeboBanust k copOeHTaM, MPUMEHSEMbIM B aJCOPOIIMOHHON
KOJIOHOYHOM Xpomarorpaduu?

3. Kakue pa3HOBHIIHOCTH COpOEHTOB MPUMEHSAIOTCS B aJCOPOLIMOHHON
KOJIOHOYHOU XpomaTorpadum?

4. Kakne  TpeOoBaHMsi K  pacTBOpPUTENSIM,  MPUMEHSIEMBbIM B
aJICOPOIIMOHHON KOJIOHOYHOU XpomaTtorpadun’?
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JlaGopaTopHas padora Ne 3
(paboTa paccunTaHa Ha JBa 3aHATHS)
TEMA: IIpenapamuenan monkocnounas xpomamozpagus (noooop
YC06uil, pazoejieHue cmecu u u0eHmupuKkayusa 0- u N-HUMpPOAHUIUHOB).
Metoxa npoBenenusi: Hayuno-uccnenoBarenbckuii. Pa3doop KOHKpeTHBIX
CUTYyaLUH.
HEJb PABOTBbI: ocBoeHue MeTo1a aicOpOIIMOHHON TOHKOCTIOMHOM
npenapaTuBHON XpoMartorpaduu.
IoaAroTOBUTHLCS K BBINOJHEHUIO CICAYIONIUX 3a1a4 padoThI:

1. [IpUroTOBUTH IIACTUHKY JUIS XpoMaTorpaduueckoro pasaciiCHUs
CMECH.

2. [TogoOpath ycioBUS [Jisi MOpenapaTUBHOTO pa3JeieHUs CMECH C
nmoMomibio anaautTrndeckoir TCX.

3. [IpownsBecTH pa3ieneHne CMECH N-HUTPOAHWINHA U O-HUTPOAHUIINHA.

4, C 1noMOIIpI0 TOHKOCJIOMHOM XpomaTorpaduu u  OIpeaesICHHS
TEMIIEPATYpPhI TUIABJICHUSA YCTAHOBUTH OJHOPOJHOCTH BEIIECTBA.

5. PaccunTath cyMMapHBIN BBIXOJ C IJIACTUHBI M BBIXOAbI OTJIEJIBHBIX

pazziensieMbIX KOMIIOHEHTOB. Paccuntars 3ppexTuBHOCTD paznenenus u BOTT.

Bomnpocs! AJ1s1 caMONIpOBEPKU:

1. Yo Takoe copOuus u necoporus’?

2. Kakue TpeboBanus kK copOeHTaM, MPUMEHSEMbIM B aJCOPOLIMOHHOMN
TOHKOCIIOHHOM XpoMartorpahuu?

3. Kakue pa3HOBUIIHOCTH COpOEHTOB MPUMEHSIOTCS B aJCOPOIIMOHHOMN
TOHKOCJIOHHOM XpoMartorpahuu?

4, Kakue  TpeGoBaHus K  pacTBOPHUTENSIM, MNPUMEHSEMBIM B
aJICOPOLIMOHHON TOHKOCIIOMHOM Xpomatorpaguu?

JlaGoparopHasi pabora Ne 4

TEMA: Onpedenenue KauecmeeHH020 U KOAUUECHIEEHHO20 COCMABA
cmecu y2iegooopooos Memooom 2a30-HCUOKOCHMHOU Xpomamozpaghuu.

Meton npoBenenus: Hayuno-uccienoBarenbckuii. Pa3dop KOHKpeTHBIX
CUTYyaLUH.

HEJb PABOTBI: ocBoeHne MeTo/1a ra30-KUIAKOCTHOM XpoMaTorpadumu.

IoaAroTOBUTHLCS K BBIMOJHEHUIO CIEAYIONIUX 321a4 PadoThI:
1. O3HaKOMUTBCA ¢ PabOTOI ra30-KUIKOCTHOTO XpomaTorpada
2. Paznenuth cMECh yTIIEBOJIOPOJIOB
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3. YcTaHOBUTH KaUE€CTBEHHBLIM COCTaB CMECHU MCTOJ0M BHYTpeHHCﬁ
HOpMaJIM3allun

4. YcTaHOBUTH KOJUYECTBEHHBIN COCTAB CMECH

BOHpOCBI AJI CAMOTIPOBEPKU:

1. B yem cymnocts Metoga [KX?

2 Kakue orpannuenus metona [ KX Bel 3HaeTe?

3. Kakue pa3HOBUIHOCTH JE€TEKTOPOB MPUMEHSIOTCS B MeTtoze [ KX?
4 Kak yctpoen karapometp?

JlabopaTopHasi padora 5.

TEMA: Onpedenenue KauecmeeHHo20 U KOJIUYECMBEHHO20 COCMAGA
cmecu  yeneeooopooos Memooom  6blCOKOIPPeKmugnou  HcuoKoCmHou
xpomamoczpaghuu (4 uac).

Merox npoBenenusi: Hayuno-uccnenoBarenbckuil. Pa3dop KOHKpeTHBIX
CUTYyalUu.

HEJb PABOTBI: ocBoeHue MeTo1a BEICOKO3(P(HEKTHUBHOM KUIKOCTHOM
xpomarorpaduu.

IoaAroTOBHUTHLCH K BBINOJHEHUIO CICAYIONIUX 3a1a4 padoThI:

1. O3nakomuThes ¢ padotoit BOX xpomatorpada.

2. Paznenmuth cMECH yIIIEBOIOPOIOB.

3. YCTaHOBUTH KaUYE€CTBEHHBIN COCTAB CMECH.

4. YCTaHOBUTH KOJIMYECTBEHHBIN COCTAB CMECU METOJOM BHYTPEHHETO
CTaHJapTa.

Bonpocsl 17151 cCaMONIPOBEPKU:

1. B uem cymHocTh MeTosia BOKX?

2 Kaxkue orpannuenus merona BOXKX Bbl 3Haete?

3. Kakune pasHOBUIHOCTH JETEKTOPOB NMPUMEHSIOTCS B MeToge BOXKX?

4 Kak yctpoeH BbICOKO3(DPEKTUBHBIN KUAKOCTHBIA XpomaTorpad?

IMoaroroBka Kk 3auery
B mpouecce moAroToBKM K 3a4eTy, CIEAyeT JMKBUIMPOBATH WUMEIOLIMECS

npoOesbl B 3HAHUAX, YIUIYOUTh, CHUCTEMATU3UPOBATh W YMOPSJOYUTH 3HAHUS.
Ocoboe BHHMMaHME CIeAyeT yAEIUTh OpTaHMW3aIlMU TOJATOTOBKH K 3adery. Jlms
ATOTO BaXKHBI CIEAYIOIIME MOMEHTHI - COOJIIOJICHUE PeKUMa JIHS: COH HE MEeHee &
4acoOB B CYTKM; 3aHSTHs 3aKaHYMBAaTh HE IMO37HEE, 4eM 3a 2-3 4yaca A0 CHa;
MPOTYJIKA Ha CBEXEM BO3/yXe, HEYyTOMHUTEJIbHBIC 3aHSATUSI CIIOPTOM BO BpeMs
MepephIBOB MEXKIY 3aHATHsMHU. Hanuune TmOJIHBIX COOCTBEHHBIX KOHCIIEKTOB
JeKIUN SBJISETCS HEOOXOAMMBIM YCIOBHEM YCIHEIIHOM caauu 3adeta. Eciu
MpOIyIIeHa Kakas- JU0O0 JIeKIUsl, HeOOXOJAMMO €€ BOCCTAaHOBUTH, O00yMaTh,

YCTPAHUTL BO3HUKIIUC BOIIPOCHI, YyTOOBl 3alIOMHHAHHUE Marcpuaia OBLI0
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oco3HaHHBIM. CleayeT MOMHUTH, YTO MPH MOATOTOBKE K 3a4eTy BHAYaje HaI0
IPOCMOTPETh MaTepual IO BCEM BOMPOCAM CAaBacMOW IUCIUIUIMHEI, Jajiee
OTMETUTh NI ce0s Hamboiee TpyOHBIE BOMPOCHI M O00S3aTEIBHO B HUX
pa3oOpatecsi. B 3awimoueHue eme pa3 IesiecooOpa3HO MOBTOPUTH OCHOBHEIC
TIOJIOKCHHSI.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
JAUCHUITIJINHBI

Y4eOHple XxuMHUecKkue Jaboparopur. XUMHUYECKas MOCyJa M XUMHUYECKHE
PECaKTHUBBI.

[Ipn peanuzanuu yKa3aHHbIX BHUJOB Y4eOHOW pabOTBl MO Kypcy
«Xpomatorpadus» UCIOJIb3YIOTCS:

e Bricokoa ek THBHBIH KUAKOCTHBIN XpomaTorpad Agilent 1100.

eBricokoapexTuBHbIi KuAKOCTHOM Xxpomarorpadp SHIMADZU
LC6A.

e Xpomatomacc-crektpomerp Agilent GC-6890.

e["az0-xunkoctHpIi XxpomaTtorpad JIXM-90.

e Xpomarorpapuieckie KaMmepsbl.

e Xpomarorpapuueckre KOJOHKH.

e XpomaTtorpahuyecKkue MiIacTUHBI.

e Muxkpommpur 5, 10 MxJ1.

¢ YTI1€BOAOPOIbL: OE€H30J1, TOTYOJI, O-KCHJIOJN, TeKCaH.

e Kpacurenu.
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VIll. ®OHJ] OHEHOYHBIX CPEJICTB

l. HACHOPT ®OHJAA OHEHOYHBIX CPEJICTB
10 JUCHMILVIUHE «XpoMaTorpapus»

Koxa u ¢popmysupoBka dranbl GOpMUPOBAHUS KOMIIETEHIIUN
KOMIETeHIHH

IIK-1. Cnocoben CTaHJapTHBIC OTIEPAIIMH PAOOTHI Ha

BEIOMpATH U 3Haer BBICOKOTEXHOJIOTHYECKOM 000PYyIOBAaHUU U MTpaBUiIa

UCIIOJIb30BATh COCTaBJICHUS MIPOTOKOJIOB UCTIBITAHUIA

TCXHUYCCKHUEC CPCACTBA

- BBIIIOJIHATL CTAHAAPTHBIC OIICPpAllMK Ha
1 MCTOJbI UCIIBITAHUHN

BBICOKOTEXHOJIOTHYCCKOM O60py,Z[0BaHI/II/I JUIs

Ywmeer o .
AT PCIICHHS XapaKTEPUCTHKH CHIPbsI, TPOMEKYTOYHON U KOHEUHOI
HCCICN0BATEIbCKIX HPOAYKIMU XMMUUECKOTO IIPOU3BOACTBA
3a7a4 XUMUYECKOI
HaNpaBJIEHHOCTH,
IOCTABIICHHBIX CIIOCOOHOCTBIO COCTABIATH IPOTOKOJIBI HCIILITAHHIA,
CIeIHAIICTOM GoIee Brnaneer IACIIOPTa XMMHYECKOM IIPOLYKIIMU, OTYETHI O
BBICOKOI BBITIOJIHEHHOM paboTe 1o 3a1aHHoi GopMe
KBaTM(UKAITUN
K-3. ChocoGen CTaHIapTHEIE OIEpanuy paboTHl Ha
BBIGHPATH TEXHUYECKHE 3Haer BBICOKOTEXHOJIOTUYECKOM 00OPYIOBAHUHM M [TPABUIIA
CPE/ICTBA 1 METOIbI COCTABJIEHMS ITPOTOKOJIOB UCIIBITAHMI
WCTIBITAHUH IS BBIIIOJIHATH CTAHAAPTHBIE ONEPALMH HA
peleHus Vateer BBICOKOTEXHOJIOTUYECKOM 00OPYIOBAHUH IS
TEXHOJIOTHYECKUX XapaKTEPUCTHKY CBIPbS, IPOMEKYTOYHON M KOHEYHOM
3aJa4, IOCTABIEHHBIX HPOAYKI[MH XMMHUYECKOTO TIPOM3BOJICTBA
CreLaTucToM Oosee CIIOCOOHOCTBIO COCTABIIATH MPOTOKOJIBI MCIILITAHHH,
BRICOKOU Bnageer HacIopTa XUMHYECKOM MPOLYKI[HH, OTYETHI O
KBaM(puKaun BBITIOJIHEHHOM pa0oTe 110 3a1aHHOM (opMe
IIK-4. Criocobex iaer IPOIENYPY OCYIIECTBICHUS KOHTPOJISA KauecTBa
OCYIIECTBJIATE CHIPbS M TIPOIYKTOB XMMHYECKOTO HA3HAUYECHUS
KOHTPOIIb KatdecTBa Vaseer OCYIIECTBIISATH KOHTPOJIb KAYECTBA ChIPhs 1
CBIPBSL, KOMIOHCHTOB 1 HPOYKTOB XMMHYECKOTO Ha3HAYCHHS
BBIITYCKAEMOM
HPOAYKIHH
XUMHYECKOTO
HA3HAYCHNS, Brazeer CIIOCOOHOCTBIO MPOBOAUTE MACIOPTH3AIMIO TOBAPHOM
MPOBOJUTH OpoAYyKIHNH
HACIIOPTU3ALUIO

TOBapHOM NMPOIYKIIUU

K OueHouYHbIE CPENCTBA -
OHTpPOJIUPYEMbIE
Ne POHPY Komp! u 3Tansl popmupoBaHus HAaNMCHOBAHHE
/i pasieLl / TeMEI KOMITETEHIINI i
JCIIATIIAHEL TEKYIIH MIPOMEKYTOUHAS
KOHTPOJIb aTTecTauus
P | [IpoBepka
aszen l. 3Haer Bormpocsr k
1. [1K-1 TOTOBHOCTH K
Knaccudukanus 3agety NeNe 1-14
1a00paTOPHBIM
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xpomarorpaduyec- pabortam Nel-3.
KX METOJIOB. CobecenoBanue
AncopOrinonHas (YO-1).
MOJIEKYJIIpHAsT U [IpoBepka
pacnpenenurenbHas 0T4€Ta 110
Xpomarorpadusi. Vmeer J1a00paTopHEIM Bompocs! k
Tewma 1. Breaenue. paboram Nel-3 3aueTy NeNe 1-14
(ITP-6). y
Vcropus metoza. CobecenoBanue
Knaccuduxanus (YO-1).
xpomaTtorpaduuec-
KHX METOJIOB.
AHaJIUTUYECKHE U
MpermapaTUBHBIC
aCTIEKTHI
XpoMmarorpapum. AHaN3
Bo3smoxxnoctu n 1a00paTOPHBIX
SHAYCHUC METOAA. Bnaneer pabor N I- Bompocskl K
Tema 2. %'(HP_G)' 3agery NeNe 1-14
AncopOrinoHHas pynioBas
nuckyccus (YO-
MOJIEKYJIsIpHast 4).
xpomatorpadus.
Tema 3.
PacnpenenurensHas
OyMakHas
xpomarorpadus.
Paznen II. I'azo- IIpoBepka
KHUJKOCTHAS U TOTOBHOCTH K
BBICOKOA((heKTHBHAs 3naer naboparopHbiM | Bompocs! k
JKHIKOCTHAsI pabotam Ned,5  |3auety NeNo 15-
xpomatorpadusi. (TTP-6). 30
Tema 1. I'azo- CobGecenoBanue
KHUIKOCTHAS (YO-1).
);[;;)/Ih;a;orpa(pﬂﬂ. TIposepka
Bricokoaddexrun- oriera o
naboparopHbiM | Bompocsr k
Had XHIKOCTHAA I1K-3 Ymeer paboram Ne4,5. |3auety NoNe 31-
xpomarorpadus. (TTP-6). a1
Xpomarorpadus Ha CoBecenoBaie
%E::_CCKH AKTUBHBIX (YO-1).
Tewma 3. AHnanus
[IpenapaTuBHBII 1ab0paTOPHBIX
aCII)'IeKTpr}KX 51 pa60£ b Ne Bompocer 49
BOXKX. Brazeer 4,5.(TIP-6). EZ%TY NoNe 42-
Paszpgen III. IIpoune Hrorosoe
Xpomarorpadudecku TECTHPOBaHUE
€ METO/IBL. (ITP-1).
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Tema 1.
HNonob6menHnas
xpomatorpadus.
Tewma 2. I'enb-
xpomatorpadus.
Tema 3. Apunnas
xpomarorpadus u
poyue
Xpomarorpaguyie-
CKHE€ METO/IBL.

Paznen IV.
[Ipukianueie
xpomatorpaduuec-
KHE METOJIbI.

Tema 1.
Xpomarorpaduue-
CKHE€ METOJIbI
aHaJn3a
OKpYKaroIllen Cpeibl.
Tema 2.
Xpomarorpadude-
CKHE€ METO[IbI,
OCHOBaHHBIE Ha
aHayuze
PaBHOBECHOTI'O T1apa.
Peaknmonnas
ra3zoBas
xpomarorpadus.
Tema 3. Xpomaro-
Mmacc-
CIIEKTPOMETPHS.
AHanu3
HE(PTENPOIYKTOB
Xxpomatorpagduye-
CKUMH METOJIaMH.
Tema 4.
Xpomartorpaduue-
CKHE€  METOJObl B
KJIIMHUYECKOU
TOKCHUKOJIOTHH "
MEIULIUHCKOU
JTMarHOCTHKE.
Paznuunble acmeKThl
MCIOJIb30BAaHUS
Xpomarorpaguyie-
CKHX  METOJOB B
MPOMBIIIIEHHOCTH

[1K-4

3HaeT

IIposepka
TOTOBHOCTH K

1a00paTOPHBIM

pabotam Ned,5
(TTP-6).
ColOecemoBanu
(YO-1).

(&

Bonpocsr k
3aueTy NeNe 15-
30

Ymeer

IIpoBepka
oT4eTa 1o

71a00paTOPHBIM
pabotam Ne4,5.

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

€

Bompocs! k
3aueTy NeNe 31-
41

Bmaneer

Amnanuz
1a00paTOPHBIX
pabot
4,5.(ITP-6).
Hrorosoe
TECTUPOBAHUE
(ITP-1).

No

Bomnpocsr k
3aueTy NeNe 42-
53
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l1.IlIxana oneHuBaHus1 YPOBHsI CGOPMHPOBAHHOCTH KOMIIETEHIUIA

3amaua OO0BEKTHI WIIH Koa n Koa m HamMeHoBaHue OcHoBaHue
l'[pO(l)eCCl/IOHaJIbHO 00J1acTh 3HAHHS HAaUMCHOBaHHC HHIUKATOpa (HC, aHaJIn3
i JCATCIBHOCTH npod)eccnonam,ﬂo JOCTHUKCHUSA HHBIX
H KOMIIeTeHIIUH npogeccHoHAILHOM TpeOoOBaHUIA,
KOMIIETCHIINHU npeabsaBjasgeM
bIX K
BBIITYCKHHKA
M)
Tun 3agad npodeccuoHansHOM gesarensHocTH: HayuHo-HccaenoBaTeIbeKuii
OcyuiecTBieHre | XUMHUECKHE IIK-1. Cnoco6en | IIK-1.1. ITnanupyer Ananms
BCIIOMOTaTeabHO | IEMEHTH, BBIOMpATH U OTJIEIbHBIE CTAIUU OIBITA,
i HayuHO- BEIIECTBA, UCIOJIB30BATh MOJIrOTOBKH BEIIECTB IcC:
HccIeoBaTenpe | MaTepHalibl, TEXHUUYECKHE U MaTepHaIoB 19.002
KOii CBIPbEBbIE CpEICTBa U MK-1.2 ToroBur 26.003
JeATeIBHOCTH 110 | PECYPCBL, METOJIbI KpaTKue U 26.014
PeLICHNUIO XUMUYECKUE UCIIBITAHUM I | IPOMEXKYTOYHBIE 40.011
dyHgaMenTanpH | TPOLECCHI U | peleHus OTYETHI U 40.012
BIX 337124 SIBIICHMS, UCCIIEIOBATENbC | MPE3EHTAINH O 40.033
XUMHYECKOR NPO(PECCHOHAIBH | KMX 3a]a4 CTaaus IPOEKTa 40.136
HaIpaBJIEHHOCTH | O¢ 000PY/I0BaHME; XHUMH4ECKOH IIK-1.3. Boibupaer
: HCTOUHMKI HaIMpaBJIEHHOCTH | TEXHUYECKUE
paspaboTka npodeccHoHabH | ° TOCTABJICHHBIX | CPE/ICTBA H METOJBI
BEMISCTS B R —— CHELMANICTOM | HCIIbITaHuiE (u3
> | GoJiee BBICOKOM | HaOOpa UMEOIIHXCS)
MatTepHalos, NOKYMCHTAINA KBaJTU(pUKAITIH JUIST ICCIIEIOBAHUSA
CO3/IaHHE HOBBIX | rpodheccHOHANBH 06LEKTOR
BUJIOB oro u IIK-1.4. 'oTtoBuT
XMMHYECKOH HPOM3BOICTBEHHO OOBEKTHI K
HPOLYKIHH rO Ha3HAYECHUS HCCJIEIOBAHUIO
Tun 3agay npodeccnoHaIbHON NeSTeTbHOCTH. TEXHOJIOTHYECKUN
Pa3paboTka XVMIYecKHe IK-3 Cnocoben | ITK-3-1. 3naer | [IC:
BELIECTB U | BEILECTBA, BBIOMpATh IpaBUJIa 19.002
MaTepHuaioB, MaTepuaibl, TEXHUYECKHE TJIAHUPOBAHUS 20.027
CO3/JaHUE HOBBIX | CBIPHEBHIC cpencTaa u | oTnenbHBIX  cramuil | 23.041
BUIOB pecypchl, METOBI HCCIIEIOBAHNA mipu | 24.020
XUMHUYECKOH XAMHYECKHUE UCHOBITAHUN U | HAIUYHUU ooOmero | 24.028
MPOIYKIINH; TIPOLIECCHI U | peuieHust miana HUOKP 24.030
ONTHUMH3ALNU SIBIICHUS, texnoaorunuecku | IK-3-2 VYwmeer | 26.001
CYMIECTBYIOMMX | MPO(ECCHOHATBH | X 3aja4, | TOTOBUTh  3JeMeHTHl | 26.006
TEXHOJIOTHI1 oe 000py/IOBaHHUE; | TOCTABIEHHBIX JOKYMEHTaluH, 26.009
WCTOYHHKH CHEIUATUCTOM MpoeKThl TuTaHoB | | 26.011
npodeccuoHanbH | 6ojiee  BBICOKOM | mporpamm oTaeibHbIX | 26.013
ol uHpopmaiyy, | kBanudukanuu | sranos HUOKP 40.010
JOKYMEHTALUS IK-3-3. Ywmeer | 40.012
podeCcCHOHATIBH BBIOMpATh 40.022
oro " TEXHUYECKHE 40.043
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TIPOHM3BOICTBEHHO cpenctBa u wMeronas! | 40.044
T'O Ha3HAYCHUS; HUCTIBITAaHUH (u3 | 40.060
HaOopa wumeronuxcs) | 40.085
VIS pemrenus | 40.105
rnmocrasieHHbIX 3amad | 40.133
HUOKP 40.139
IIK-3-4. Cnocoben
TOTOBHUTH 00BEKTHI
WCCJICIOBAHMS
IIK-4-1. Brimonuser
CTaHJapTHHIC
onepaluu Ha
IIK-4 CnocoOeH | BEICOKOTEXHOJIOTHYIEC
Kontposb OCYIIECTBIISATh KOM 000pyIOBaHUU
KadecTBa ChIPhS KOHTPOJIb JUTSL XapaKTePUCTUKH
1 TOTOBOM KauecTBa CBIPhS, | CHIPHS,
MPOIYKIINH KOMITIOHEHTOB U | TPOMEXYTOUHOM U
METpOJIOT N, [Ipodeccuonans | BeITycKaeMoi KOHEYHOU NMPOAYKIINHU
MacropTu3anus | Hoe MPOTYKIHH XUMHYECKOTO
U cepTuduKanuu | 00opyIoBaHUE XAMHYECKOTO MIPOU3BOJICTBA
MPOIYKIIHH; Ha3HAYCHMS, MK-4-2. CocraBnsier
JINarHOCTHKA MIPOBOIUTH IIPOTOKOJIBI
MaTepHaJioB U MacIoOPTU3alUI0 | UCIIBITAHUH, IMacmopTa
000pyI0BaHUS TOBAPHOU XUMHYECKON
MPOTYKITHH OPOIYKIIMH, OTYETHI
O BBITTOJIHEHHOM
paboTe 1o 3aJaHHOMI
dhopme
Kon n Jransl GopMHUPOBAHNA KOMIIETEHIIMH KpUTEepHHU noKa3zarteju
(opmyuposka
KOMIIeTeHI Uit
ITK-1. CTaHJapTHBIE ONEepaIiH 3HATh OCHOBHBIE CIIOCOOHOCTh
Cnocoben 3HaeT paboThI Ha orepanuu padoThl HA | 3aMUcaTh U
BLIOHpATh U (TTOpOTOB | BBICOKOTEXHOJIOTUYECKOM BBICOKOTEXHOJIOTUYEC | UHTEPIPETUPOB
WCIIOJIB30BaTh | bIM ypo- | 00OpYIOBaHUU U TIpaBUiIa KOM 000pyI0BaHUU aTh
TEXHUYECKHUE BCHb) COCTaBIIEHUS MPOTOKOJIOB XpoMaTorpaMm
Cpe/acTBa 1 UCIIBITAaHUI BI.
METO/IbI YMETh BBIOMPATH CIIOCOOHOCTh
. BBHITIOJTHATH CTaHJAPTHBIE
UCIIBITAaHUI HY)KHBIC MIPUMECHSTh
oTIepalvy Ha
JUTSL pEIICHUS Xpomatorpaduyeckue | moIyu4eHHYIO
BBICOKOTEXHOJIOTHYECKOM
UCCIIeIoBaTeNb | yMeeT METO/IbI udopmaruio B
000pyI0BaHUHU IS
CKHX 3a/1a4 (mponBH HCCJICIOBAHMS JIJIS HAyYHBIX
. . XapaKTePUCTHKU CHIPbS,
XAMHYECKON HYTBIN) . XapaKTePUCTUKN HCCIICIOBAHUSX
MIPOMEKYTOYHOM H
HAIPaBIEHHOC . CBIPBS ¥ TIPOAYKIIUU
KOHEYHOH MPOAYKIIUU
TH, XHMHYECKOTO
XUMHYECKOTO MTPOU3BOJICTBA
MOCTaBJICHHBIX MIPOM3BOJICTBA
CIICIIUATTUCTOM | Briasie-eT | moJIHBIM IIPEICTaBICHUEM BJIAJICEHUE ITOJIHBIM CrocoOHOCTE
Ooiee (BBICO- 00 ycTpoiicTBe U MpeJICTaBJICHHEM 00 BIIAJICTh
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BBICOKOM KHi1) MIPUHITUTIAX pabOTHI YCTPOMCTBE U MOJTHBIM
KB (HUKAIIUN COBPEMEHHBIX NPUHIUIAX pabOTHI MPECTaBICHH-
xpomarorpados; COBPEMEHHBIX eM 00
BJIaJICHHE Pa3HOOOPA3HBIMH | XpoMaTorpagos; yCTpOMCTBE U
criocobamu BJIaJICHUE HPUHIUIAX
POOONIOATOTOBKH JIJIst pa3zHoOO00pa3HBIMU paboThI
OCHOBHBIX U3y4aeMbIX criocobamu npubOpoB 1Jis
XpoMaTtorpaduyeckux IpoOOIIOrOTOBKH xpomarorpadu-
METO/I0B HCCIIEIOBAHHUS. JUIsl OCHOBHBIX 4eCKOIo
M3Y4aeMbIX aHaJn3a.
Xpomarorpaduyeckux
METOJI0B
UCCJIEI0BaHMS,
[1K-3 CIIOCOOHOCTH CIOCOOHOCTh
Criocoben UCIIOJIb30BaTh JIFOOOH | UCMOJIBb30BATh
BbIOMpATh 13 OCHOBHBIX 000 13
TEXHUYECKHE xpomarorpadu- OCHOBHBIX
CpelCTBa U S THIIb COBPEMEHHOTO YEeCKUX METOJI0B xpomarorpadu-
METO/IbI aHaJIM3a Ha YECKUX METOJIOB
. (OpOroB | TEXHOJOTUYECKOIO
UCTIBITAaHUI . COBPEMEHHOM aHaJln3a Ha
BIii ypo- | 000pYAOBaHUS Ul PELICHUS
JUIS peLIeHus 000pyIOBaHUU JUIS COBPEMEHHOM
BEHB) xpomarorpaduyeckux 3aaad
TEXHOJIOTHYEeC pelieHus 000pyIOBaHUH
KHX 3aj1a4, TEXHOJIOTUYECKUX IUIsl peLIeHus
MIOCTaBJIEHHBIX 3ajad. CTPYKTYpHO-
CIHEeLHATNCTOM AHAJTMTUYECKUX
Oonee 3ajad.
BBICOKOM yMEHHE COCTaBHUTb OTYET
KBaJIM(pUKALIMH o0OpabatbIBaTh O COOTBETCTBUH
BBINOJIHATh MOJIy4YEeHHBIE xpomarorpaduy
yMeer XpoMaTorpapuueckuii XpoMmaTorpauueckue | eCKMX JaHHBIX
(nposH aHaJIU3 Ha COBPEMEHHOM JTaHHbIE Ka4eCTBEHHBIM
HyTH1iH) 000pyI0BaHUHU IS WITu
pEeLIeHHs TEXHOJIOTHYECKUX KOJINYECTBEHHBI
3aj1a4 M
XapaKTepUCTHKA
M BElIeCTBa
BJIaJICHHE HAaBbIKAMU | CHOCOOHOCTBIO
IIPaKTUYECKON HCII0JIb30BAaTh
paboThI Ha pa3HooOpa3HbIe
. COBPEMEHHOM CIIOCOOBI
HaBBIKAMH TPAKTUIECKOM
Brnaneer 000py10BaHUH. poOONoAroToB
(Bbico- paboThI HA COBPEMEHHOM P
. 000pyI0BaHUM.

KHIA) UCTOJIb30BAHUHU
pa3IMYHbIX
xpomarorpadu-
YEeCKUX METOJI0B
aHaJN3a,;

[1K-4 3HAET 3Tanbl KOHTPOJISI Ka4ecTBa 3HAHUE MPOLEAYPHI 3HAHUE
CHOCOOHOCTh | (IOPOTOB | CBHIPbSI U KOMIIOHEHTOB BBINOJIHEHUS aHAIN3a | MPOIEyphl
OCYIIECTBIISITh | BI ypO- | BBITyCKaeMOW MPOAYKIIMH Pa3INYHBIX THIIOB BBITTOJTHEHUS
KOHTPOJTb BEHb) XMMHUYECKOT0 Ha3HAYCHHS XUMHUYECKON aHaIn3a
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KayecTBa
CBIpbS,
KOMIIOHEHTOB
u
BBIITYCKaeMOM
MPOTYKLIUU
XUMHUYECKOT0
Ha3HAYCHMUS,
MIPOBOAUTH
nacrnopTU3anu
10 TOBapHOM
MPOTYKLIUU

MPOIYKIINH pa3IMYHBIX
TUTIOB
XUMHYECKOH
MIPOIYKIIUH
yMeHHE yYMEHHE
OCYIIECTBIISITh OCYIIECTBIISTh
yMeeT MIPOBOAMTD MACHOPTUIALUIO HPOLEAYPY aHail3a Hpoteaypy
(mponBU | MPOAYKIIMU XUMHYECKOTO PASIITHDIX THIIOB anajmsa
HyThif) | HasHAYCHMS XUMHUYECKON pa3INMYHbIX
MPOIYKLIUU TUIIOB
XUMHYECKOH
MIPOIYKIIUH
CITOCOOHOCTh CIIOCOOHOCTh
MIPOBOJIUTH MOJHBIN MIPOBOJIUTH
XpomatorpaduyecKuil | MOJHBIH
CIIOCOOHOCTBIO COCTABIIATh | aHAIU3 IPOAYKILIUH, xpomarorpaduy
— MIPOTOKOJIBI chLITaHI/Eﬁ, 0pOpMIISTH OTHeT 0 €CKUH aHalu3
(Bbico- MacropTa XUMUYECKOU BBINOJTHEHHOH pabote | MPOAYKIIHH,
ki) HPOJIYKLUIH, OTHETI O 0 3a/1aHHOI popme | OPOPMITATH
BBINIOJTHEHHOM paboTe 1o OTYET O
3alaHHON (hopme BBINIOJTHEHHOU
pabote 1o
3aJIaHHOU
dbopme

IIpuMmepHbIN nepedyeHsb oueHOYHBIX cpeacTs (0OC)

|. YeTHbIi onipoc

1. CobecenoBanue (YO-1) (CpeactBo KOHTpOJI, OpPraHM30BaHHOE Kak

CcriCouajibHasn 6606,[[3 mpernogaBaTciisi C O6y‘-IaIOIlII/IMC$I Ha TCMbI, CBJA3aHHBIC C

U3y4aeMoil JUCIUIUIMHOW, W pacCUYMTAaHHOE Ha BBIICHEHHE oO0beMa 3HaHUMN

oOyuJarolerocs: o ONpeneIeHHOMY paslieny, Teme, npobaeme U T.1.) - Bompocsl

110 TeEMam/ pasaciaM JUCHUILINHEBI.

2. Tecr (ITP-1). (Cucrema cTaHIapTH3MPOBAHHBIX 33aHUM, TO3BOJISIOMIAS

aBTOMATU3HUPOBATH NMPOLEAYPY U3MEPEHNS YPOBHS 3HAHUA U YMEHUI

0Oy4aromnierocst o JMCUUILIMHE) — HA0Op BAPUAHTOB TECTOBBIX 3aJJaHUM.

4. Jlabopartopnast pabota (I1P-6). (CpenctBo aJis 3aKperuieHus U

MPAKTUYECKOI0 OCBOCHMS MaTepuaia Mo onpeieieHHoMY pazieny) — Komrmekr

MCTOINYCCKHX YKa3aHHﬁ K BBIIIOJTHCHHUIO 1 O(I)OpMJ'IeHI/IIO oT4CTAa I10

nabopaTopHO# paboTe.

5. 3auer (CpeacTBO MPOMEXYTOUYHOIO KOHTpOJisi) — Bompockl k 3adyery,

00pasIisl OUJIETOB.

KOMIUVUIEKC OIIEHOYHBIX CPEACTB
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JIJISA MPOMEXYTOYHOM ATTECTAIIUA
IlepeyeHb TeOpeTHYECKUX BONPOCOB K 3a4eTy MO AUCHUIINHE
«Xpomartorpadus»
K ammecmayuu no oucyunaune oonycxaiomcs cmyoeHmvl, 8blNOIHUSUIUE
6ce 1abopamopuvie u npakmuyeckue pabomul U 3auumuuiue omyemsl no HUM.

1. TexHnueckue xapakrepucTuku copoeHTos. (1.Cpennuii pazmep
yactuil. 2. Cpenuuii pazmep nop. 3. YaenbHas noBepxHoCTh. 4. HacbinHas
IIJIOTHOCTB).

2. Oxcu amoMuHUS (CIIoco0 MoTyYeHHs, HeUTpaibHbIi (6,9-7,1),
KUCIBIH (4-5)

3. Cunukarenu. [lonydyenue. PaznoBunnoctu (pH 3-5). Cszyronue
pEeareHThl )1 CUITUKAreJIs.

4. Opranunueckue agcopOEHTHI (ITOJTHMAMUIBI, TOJUITUIEH, MOHO- U
NOJINCAXAPUIBI, TEKCTPUHOBBIE T'E€JIN.

S. AKTUBUpOBaHHBIC yIiii. BapuanTtel ucnonbs3oBanus. [lomyuenue.
PaznoBuanoct AY (YIbTpaMUKpPOTIOPUCTHIE, ME30TIOPUCTHIE, MAKPOIIOPUCTHIE.

6. MouiekymnsipHble CUTa WM LEeOauThL. [ pynmbl ieoauToB (mada3ura,

HATpOJINTA, FeiNianuTa, MopaeHuTa). CnenududHocTts agcopouuu. HegoctaTku.

7. [ToBepxnocTHO-IopUCThIE ancopOenTsl (IT1ITA). JloctouncTBa u
HEJOCTaTKHU.
8. PactBopuTenu B MOJEKYJISIPHON aJCOPOIIMOHHON XpoMaTorpaduu u

TpeOOBAHUSI K HUM.

Q. DIOO0TPOIHBIN psii AJis MOSAPHBIX pacTBopuTenei (Tpanmne, Pena,
Crpaiina).

10. DII0O0TPOIHBIN PSJT IS HETIOSIPHBIX aJICOPOCHTOB.

11. ['panuenTtHas xpomaTtorpadus (METOA, U30KPATUYECKHUIN pexXuM,
MIPEUMYIIIECTBA).
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12.

KononouHnast MosiekyJisipHasi aficopOIIMOHHast XpomaTorpadusi:
KOHCTPYKIIMOHHBIE TTapaMETPhI KOJIOHOK (JJIMHA, BHYTPEHHUM

auameTp, popma, MaTepuall, COOTHOIIIEHHE M/y JITHHOM, BH. TUAMETPOM H

3¢ (HEKTUBHOCTHIO;

CHIO0COOBI 3aTIOJTHEHUS KOJIOHKH (CYXOH, MOKPBIiA);

CKOPOCTh TIO1a4M MOJIBMKHOM (ha3bl (JTMHEHHAsI CKOPOCTh (CM/CEK);
pabouee JaBieHUE B KOJIOHKAX, TEMIIEPATypa;

Pa3HOBUIHOCTH BBOJIA TIPOOKI;

JlerexktupoBanue (on-line, off-line. Buabl 1eTekTOpOB;

KauecTBeHHBIN 1 KOMMYECTBCHHBIA aHATN3 (DPAKITHA.
AncopOuroHHast MOJIEKYJISIpHAsE TOHKOCJIOMHAs XpoMaTorpadust

OCHOBHbIE nocTynaTel Teopun TCX;

R¢. ®opmyna. CMbIca.

OddextuBHOCTh pazaeneHus. BOTT.
ancopoents aiis TCX

Metoandeckue BapuanTel TCX.

CTymneH4aTasi, MHOrokpaTHas u 1symepHas TCX

CrocoObI 0OHAPYKEHUS BEIIECTB HA XpOMaTOTrpaMMax (TpOsIBUTEITN

o0111ero ¥ cenu(@uIecKoro Ha3HauYeHUsl)

14,

15.

16.

PacnpenenurensHas OymaxkHasi XxpomaTorpagusi:
TexHuKa UCTIOTHEHUSL.

bymara u TpeboBaHus k Her

Merton oOpareHHo (a3bl

PactBopuTenu u TpeOOBaHUS K HUM.
JIoCTOMHCTBA M HEJOCTAaTKH METOJA.

bnok cxema I'’KXpomatorpada.

Hetexropsl B [ KX YpaBHenue Ban-/leemrepa:

¢ A-daktop BuxpeBoi quddy3un

¢ B-(haxTop monekymnsipHoit muddy3un

o C-hakTop COMPOTUBIICHUS Macconepeaaye.

17.

CesextuBHOCTh H® 110 OTHOIIEHUIO K AHATTM3UPYEMbBIM BEIIECTBAM.
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18. KpuTepuii pa3aesienusi —y4yuThIBA€T BIUSHUE HA TIOJHOTY
pazneneHus kKak 3(HEKTUBHOCTH KOJIOHKH TaK U €€ CEJIEKTUBHOCTH.

19. Crenensb pa3eneHus — JJIs1 NEPEKPBIBAIOIINXCS TUKOB.

20. Henonsuxusie dhassl B I KX, TpeboBanus kK HEOABMKHBIM (ha3zam.
21. WNunexcwl yaepxuBanust Kopaya.

22, AHanu3 1aOWIbHBIX U HENETYy4nX coennHeHnid meroaom [KX.

CriocoObl OBBILIEHUS JETYYECTH ONpEAeIsieMbIX KOMITOHEHTOB B I KX
(MeTHIMpOBaHUE AMIMPOBAHNE, CUIMIIMPOBAHNE).

23. Peakimonnas rasoBasi xpomaTtorpadusi, CylliHOCTh METO/1a.

24, [InaHupoBaHKE pa3AcICHUS:

e Ci1o:xHOCTB 00pasia

¢ CBOICTBA OTJEIBHBIX KOMIIOHEHTOB (pa3nyus MO CTPYKT, MOJISIPHOCTH,
pacrts.)

e Da30BBI COCTAB CMECH (arper. COCTOSHHE).

e KOHIIEHTpaIusl NHTEpEC. B-B.

¢ Br10op 11esu pa3aesieHusl.

25. [TocnenoBaTenbHOCTH MIPEMAPATUBHOTO JCTICHHUS:

e Onpenenenue npooiaemMsbl (LeIb AeJICHUA)

o ['pyboe pazjeneHue.

¢ Pa3paboTKa aHATUTHYECKOTO pa3/ielieHus

e [[perapaTuBHOE pa3AciieHUE B AaHATUTUYECKON KOJIOHKE
e MacmrabupoBaHue JCJICHUS JI0 MPErapaTUBHOTO

e COop dpaknuii 1 00beTMHECHUE TTOAXOIANTNX (QPaKIIHA.

26. MeTonpl  TMOBBIIICHUS  MPOU3BOJIUTEIBHOCTH  INPEHapaTUBHBIX
xpoMarorpaduueckux cucreM. UMMy IbCHBINH PeXKUM U €TO CYTh.

21. Cy1iHoCTh ¥ 3a1a4¥ HFOHOOMEHHOM XpomaTorpadumu.

28. CymIHOCTh U 3a/1a4¥ Tellb-XpoMaTorpaduu.

29. CymHocTh 1 3a1aun ahUHHON XpomMaTorpaduu.

30. Xpomatorpadusi Ha ONITUYECKN aKTUBHBIX (pa3ax.
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31. Tunel HedTelt (HadTeHOBBIC, Tapa®UHOBBIE).
32, Hcnonp3oBaHne XpoMaTorpauueckux METOJOB JJISl  BBISBICHUS
HEQTSHBIX ¥ TA30BBIX MECTOPOKICHUA.

33. Omnpenenenre OKTAaHOBOTO YHCIIa XPOMATOTpadhuIeCKUMHU METOIaMH.
34, KonTpounb 3arps3HeHus okpyskaromiei cpepl HehTenpoayKTaMu.

35. AHanu3 ra3oB B TpaHC(HOPMATOPHOM Macie.

36. 3amaun mpu aHanmM3e: a) aTMOCHEPHOro BO3ayXa u paboueit 30HBI; 0)

3arpsiI3HEHUN MMOYB; B) 3arpsi3HEHUI BOJIBI.
37. CrocoObl  KOHIIEHTPUPOBaHUSI OOBEKTOB: a) KOHIICHTPUPOBAHUE
myTeM ajacopOIuu; ©0) KPUOTEHHBIM CMoco0 (XJIaJareHThl...); B) abcopOrus

IIPUMECEH.
38. APII-meton, cymmHOCTb, (popMysia MeTOAA.
39. JlecopOrtust mpumeceit u3 copOeHTa.
40. Omnpenenenue oxcuion C.
41. OrnpeneneHue raloreHoB.
42. OrnpeneneHue OKCHIOB a30Ta.
43. Omnpenenenue coenuHeHut S u P.
44, Omnpenenenne metaywios (Hg, Pb, Sn).
45. Onpenenenne HU3KOKUIISIINAX YIIIEBOJOPOIOB.
46. Onpenenenne apoOMaTUYECKUX YII€BOI0POIOB.

47. Omnpenenenue [TAY.
48. Omnpenenenne HHal.

49. Omnpenenenre NeCTULUIOB U XJIOOPTAHUYECKUX COETUHEHUH.

50. Meton xpoMaTo-Macc-ClIeKTPOMETPHU.

51. XpomaTorpapudeckrie MEeTOIbl B TOKCUKOJIOTHH.

52.  Xpowmarorpapudeckue METOABl B MEAUIIMHCKON TUarHOCTHKE.

53. Hcnonb3zoBanue xpomaTorpauyeckux METO/I0B B MPOMBIIIIIEHHOCTH.

KoMIuiekT 3a1aHnii *”TOrOBOIr0 TECTUPOBAHUA

1. lyst GonbIIMHCTBA pa3/ielieHuii B BBICOKOA(h(HEKTUBHOM KUIKOCTHON
xpomarorpadun (BIXX) nocrarouna 3ppekTHBHOCTD KOJOHKHU:

10 Teopernueckux Tapenok (TT)
100 TT

1000 TT

1.000.000 TT

B ownNhE
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2. Kakoit u3 xpomarorpaduueckux mpoieccoB MoApasyMeBaeT
UCIIOJIb30BAHUE OJIHOTO U TOTO K€ COCAMHEHUS B KaUeCTBE MOABUKHOMN U
HEMOABWXHOU (pa3pi?

Addunnas xpomaTtorpadus
HNonooOmenHast xpomarorpadus
Ocanounas xpomaTtorpadus

Wb

['enb-xpomarorpadus

W

. I3onucnepcHbIME Ha3bIBAIOT COPOEHTHI 17151 XpoMaTorpaduu c:

OnuHaKOBBIM pa3MepOM IOP
OarHAKOBOM yIENbHON MOBEPXHOCTHIO
OnuHaKOBBIM pa3MepOM 3€pHa

e

O,Z[HHaKOBOfI HACBIITHOW IIJIOTHOCTBIO

4. Kakoil u3 nmapaMeTpoB HE BXOJIUT B KJIacCUUECKOe ypaBHeHUE JIaHrMIopa
JUJIS MOJIEKYJISIPHOM aicopOIIMOHHOM XpoMartorpadun?

1. Texyiiast KOHLIEHTpaLMs copOarta
2. IlpenenbHasi copOLIMOHHAS EMKOCTh
3. KonmnuectBo copOeHTa

4. AncopOums

5. Kakoii u3 napamMeTpoB XxpoMaTorpa(puueckoro nporecca He No3BOJIET
YIIYUIIUTh TEXHUKA «PELUKIIa?

1. VYaydmuTh pa3feneHue 3a cueT yBeJIWUeHUs! JJIMHbBI ITpodera
AHAJIM3UPYEMOU CMECH.

2. VYBeNU4HUTh pa30BYIO0 HATPY3KY HA KOJIOHKY

3. YBenmnuuTh TPOU3BOAUTEILHOCTE (MI/MHH) TIpENapaTUBHOM

HapabOTKH BEIIECTB
4. YMEHBIIUTH CTOUMOCTb 000PYI0BAHHUS

6. Kakoe coueTanne TepMUHOB XpoMaTorpauuaecKoro mporecca Cleayer

G

Colhy
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HCITIOJIB30BATh AJIsA OITMCAHHUA HHUKC HpHBCI[CHHOﬁ XpOMaTOI‘paMMBI?

1
2.
3.
4
7.

Bricokast 3ppeKTHBHOCTD, HU3KAs CEIEKTUBHOCTH
Bricokasi ceneKTUBHOCTbD, HU3Kas 3PPEKTUBHOCTD
YMmepennast 3(HEKTHUBHOCTD, BHICOKAS CEJICKTUBHOCTh
Huzkas 3 pexTuBHOCTD, HU3KAas CEICKTUBHOCTD

Hcxons U3 CTPyKTYpHBIX OCOOCHHOCTEH CTPOCHUS, OTICHUTE MOJISIPHOCTh

HEIMOABWXHOU (Da3bl «MHO3ZUTY:

1.

2.
3.
4

Henonspras
MautonossipHas
CpenuenonsipHas
[lonspras

8. CnekTpanbHbIi AuanazoH «xapakrepusyromniero» UK-dypee gerextopa
g BO)XXX cocraBager:

ok wWwNhE

4000-400 cm™
1- 100 A°

180 — 900 am
0—-20 m.1.

100 — 1000 y.e.

9. Kakoe u3 HIXKe IICPCUYNCIICHHBIX COe,Z[I/IHeHI/Iﬁ HCIIOJIB3YCTCA B KAQUCCTBC

OakTeprocTasa sl IpeI0TBpAIICHH OAKTEPUATIBHOTO MOPAKEHUSI IIPUPOTHBIX
reyiel B 9KCKIII03MOHHOM U adGuHHON XpomaTorpadusx?

B wnNhE

Hurtpat Hatpus
®docdart Harpus
A3sun HaTpus
Cuiukat HaTpus

10. Kakoii u3 xpoMaTorpapuaeckux mpoIeccoB OCYIIECTBISIETCS 6€3

HETMOABMXHOU (ha3wi?
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1. ["azo-xkuakoctHas xpomarorpadus (I'7KX) Ha HacaT0UHBIX

KOJIOHKax
2. ['mapoauHamuueckas xpomaTorpadus
3. Addunnas xpomaTtorpadus
4. Kanwmsipasni Bapuant [ 0KX

11. Kakoii u3 BapuaHTOB MPOBEACHUS XpoMaTorpaduueckoro mpoiecca

A+8+E

v
OIMMCBIBACT HUIKC IIPUBCIACHHAA XpOMaTOFpaMMa?

1. IIposiBUTENBHBIN

2. DpoHTaTBHBIN

3. BrITecHUTETBHBIH
4, KoMOuHupoBaHHBIi

12. CopaBennuBo i ciienyroiiee yreepxkaenue: «IlukoBas eMKOCTh Telib-
npolecca MaKCUMallbHa 10 CPAaBHEHMIO C IPYTMMH BHJIaMU XpoMaTtorpapuu»?

1. [a, cnpaBennmBo

2. Her, yTBepkaeHue HeBepHO

13. Kakue u3 nepeuyncieHHbIX COeAMHEHUI HE MOTYT ABJIATHCS ad)GUHHBIMU
JUTaHIaMU JIJIs1 BBIJEneHUs (pepMeHTOB?

NHrubuTopsl
CybcTpatbl
KodaxTopsr

W e

CI10>KHOTJIaH AW HBI

14. Tlo mkasne moJIIpHOCTH HETOABWKHBIX (pa3 PopirHaiinepa
okcuaunpornuoHuTpui (NCCH,CH,OCH,CH,CN) nmeeT moyisspHOCTb:

1. 0 (HOMB)
2. 100

3. 147

4, 2n
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15. B amoorponnbix psajgax Lltans (Pena, Ctpaiina, Tpamnmne) Hanbombiiein
BBITECHSIIOIIEH CITOCOOHOCTRIO OYyyT 001a1aTh:

[TepdTopankanb
XIIOPUPOBAHHBIE YTIIEBOIOPOIBI
Bricmme ciuptsl

> wh e

Huzmme kapOOHOBBIE KHUCIOTHI

16. Kakoit Tun nerexropa misa [KX npencraBieH Ha pUCyHKeE?

Ananusupyembld
2a3

I
[InaMeHHO-HOHMU3aITMOHHEIN

KarapomeTtp
Macc-ceIeKTUBHEII

e

CnextpodhoToMeTpHUIECKUit

17. VUcxoas u3 CTpyKTYpPHBIX OCOOCHHOCTEH CTPOEHUS, OLICHUTE MOJISPHOCTD
da3bl «xapooBaxc 300» (PEG 300, nonustunenraukons): HO(CH,CH,0),H

1. Henonspuas
2. ManononsipHast
3. [Monspuas

Pl
18. Kakyro u3 4eThIpex U30TepM COpOIIMY TPUHATO HA3BIBAThH
«MOJIOKUTETLHON»?

1. N3otepma 1
2. N3otepma 2
3. N3otepma 3
4 N3otepma 4
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T ) W

19. Kak cienyer oxapakTepu30BaTh MPUBEICHHYIO XpOMaTorpaMmy?

1.

2.
3.
4

Huzkas 3 pexTuBHOCTD, HU3Kas CEIEKTUBHOCTD

Huzkas 3 pexTuBHOCTD, JOCTATOYHAS CEIEKTUBHOCTD
Bricokas 3ppexkTuBHOCTD, HEAOCTATOYHAS CEJIEKTUBHOCTD
Bricokas 3 peKTUBHOCTD, BHICOKAsI CEIEKTUBHOCTD

20. Kako# u3 yriieBogopo/I0B HOPMAJIbHOTO CTPOEHUS UMEET UHIEKC

yaepxuBanus Kosaua paBusiii 1007

1.

ok N

Jexan
Jonexan
Meran
Dliko3aH
C1o0H202

21. Kako¥l u3 napameTpoB B ypaBHeHHHM Ban-/[eemTepa 11st BICOTHI
HKBUBAJICHTHOU TeopeTuueckoi tapenke (BOTT) He 3aBUCUT OT CKOPOCTH TTOTOKA

rasa HOCUTES?

1. ®akrop BuxpeBoi quddy3un

2. @akTop MoJIeKyIsipHOU TudPy3un
3. ConpoTHBIEHHE Maccolepeaye
4. He onvH U3 NepEeYnCIECHHBIX

22. Kakas u3 nepe4yuciieHHbIX (a3 Il Ta30KUIKOCTHOM XpoMaTorpaduu

OyzneT o0axaTh HAMOOJIBIIEH MOJSIPHOCTHIO?

1. CkBanan (2,6,10,15,19,23-rekcaMmeTuiTeTpako3aH)
2. Anine3oH

3. I'ekcanekan

4. OKcuAUIPONHUOHUTPUIT

23. Jlns paboThl 1aMeHHO-HoHM3aImoHHoro aerekropa (IT1J1) abconmroTHo

HCO6XOI[I/IMBIM ABIACTCA OAHUH M3 HUKC IICPCUNCIICHHBIX I'a30B!
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1. I'enuii BEICOKOM YHUCTOTHI
2. Apron

3. Azor

4. Bogopon

24. Kakoil U3 TEpMHHOB HE HUCIIONb3YETCS JJI1 ONUCAHUSI KPUBOU T'ellb-

nporecca?
1. [TorHOE MPOHMKHOBEHHUE
2 HcknroueHue
3. CoueTtanue
4 CenekTHBHOE MPOHUKHOBEHUE

25. Kakast pa3HOBUIHOCTb XpOMaTorpaduu mo3BoJisieT J0OUThCs
MaKCUMaJIbHOW IMUKOBOW €MKOCTH?

1. KanwmspHas ra30-KuIKOCTHAs

2. HonooOMeHHast

3. Hacamoynas ra3o-KuaKocTHas

4, KoonouHas MoJIeKyJIIpHO-aCOPOIIMOHHAS

26. Kakue u3 copOEHTOB ISl MOJIEKYJISIPHOM aJCOPOIMOHHON
XpomaTorpaduu SBISIOTCS CTPOTO U3OTIOPUCTHIMU?

AKTHUBUPOBAHHBIE YTIIU
Okcui amoMUHUS
['padutrzupoBanHas caxa

W e

LleonuTsl

27. K peaktuBam 0OIIEro Ha3HAYEHUS JIsl IPOSIBJICHNUS MATEH BEILIECTB B
TOHKOCJIOWHOM XpomaTorpaduu He OTHOCUTCS:

1. KonnentpupoBaHHas cepHas KUCIOTa

2. Hon

3. [Tapadun

4. PactBop Ouxpomara kanus

28. B o06pamenHo-¢a3HpIX pa3HOBUIHOCTSIX XpoMaTorpadpuu:

1. [ToxaBuxHas dhasza moasipHEe HETIOBUKHOMN



2. HenoasuxHas ¢dasza nonsipHee NOJBUKHON
3. [TonsipHOCTH (ha3 cTPOTo OJIMHAKOBA
4, [TonsipHOCTH (ha3 HE UMEET 3HAUCHUS

29. OueHuTe BBICOTY 3KBHBAJICHTHYIO OJHOM TEOPETHUECKOU TapesKe
(BOTT) npu nuctTriuianuu (XpoMaauCTUIUISIIAN ) a3€0TPOITHBIX CMECEH:

0 (HOJB)

1 (enunwmIa)
3,1415926

00 (OECKOHEUHOCTb)

B wonhE

30. Kakoit u3 napaMmeTpoB B ypaBHEeHHH Ban-/leemTepa 1151 BBICOTHI
HKBUBAJICHTHOU TeopeTuueckoi Tapenke (BOTT) nuHeiHo 3aBUCUT OT CKOPOCTH
MIOTOKA ra3a HOCUTEIIA?

1. ®akrop BuxpeBoi quddy3un

2. ®akTop MOJIEKyIsIpHOU TudPy3un
3. ConpoTHBIEHUE MaccoIepenadye
4. He onvH U3 NepeYnCICHHBIX

31. Kakoii u3 ¢akropoB ypaBuenus Ban-Jleemrepa mist BOTT nesnauum B
mpoiieccax BhICOKOI(PHEKTUBHOM KUIKOCTHON Xpomatorpaduu?

®daxrop BUXpeBor AP dy3un
dakTop ModeKyJIapHON 1uPdy3un
ConpoTHuBieHHE Maccolepeaaye
3HauuMBbI Bce (PAKTOPbI

W e

32. Kakoli u3 HMKe NepeurcieHHbIX ra3oB Hocutenen B I KX npunsaro
cunTaTh «IU(G HY3MOHHO-HETUIOTHBIMY?

Bonopon
Azot
Apron
Bosnyx

B wnNhE
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33. IIpu ucnoab30BaHUU ISl IE€TEKTUPOBAHUS CIIEKTPOPOTOMETPHUUECKOTO
YO nerextopa HeIb3sl MPUMEHSTh B KAYECTBE DIIIOCHTA!

1. DTaHoI

2. benzon

3. YeTbIpeXXJI0pUCTBIA yIIIepo
4, Bona

34. Kakas u3 6a30BbIX pa3HOBHJIHOCTEN XpomMaTorpauu CTpyKTYpPHO
BKJIFOUAET B ce0s1 KaK YaCTHBIN CITydail «TuapohoOHyI0 XpomaTorpaduioy
(«Hydrophobic Interaction Chromatography)?

1. DKCKII03MOHHAS XpoMaTorpadust

2. HonooOmenHas xpomarorpadus

3. AncopOuroHHast MOJIEKYJIsIpHask XpoMaTorpadus
4. Addunnas xpomarorpadus

35. Jlis kakoil ey B COBPEMEHHBIX XpOMaTorpapuuecKux CUCTeEMax
UCIOJIB3YETCs «00paTHast MPOyBKa»?

1. YBennyeHue 4yBCTBUTEIIBHOCTH CUCTEMBI

2 CoxkpanieHue BpeMEHU aHaIn3a

3. VYayuienue pazpeniaronieid crnocoOHOCTH

4 JloCTHKHUMBI BCE NTEPEUHCIICHHbBIE BAPUAHTBI

36. Kakoe 13 coequHEeHn HaYMHAET KTy TOJSIPHOCTH HEMOABUKHBIX (a3
JUTS Ta30-KUAKOCTHOM xpoMartorpaduu PopriHaiinepa?

1. OKCUAUITPONTMOHUTPUI
2. Jumerundranat

3. CkBanian

4 Nuosur

37. Kakoii U3 BapHaHTOB MPOBEAECHUS XpoMaTorpaduyeckoro mpouecca
OINMCBHIBAET HUKE NPUBEACHHAs XpomaTorpamma?

1. [IposiBUTENBHBIM
2. OpOHTAIBHBIN



3. BritecHuTenbHbIM
4, KombunupoBanHbIf
38. Kakyro u3 4eTblpex U30TepM COpOLIMU MIPUHSATO HA3bIBATh
«OTPULATEIIBHON» ?
) ]
i SO —
1y A
A
Pls)
1. N3otepma 1
2. N3otepma 2
3. N3otepma 3
4, N3otepma 4
39. B razo->kuakoCcTHON XpoMaTorpapuu JUHEHHYIO CKOPOCTh T'a3a-HOCUTEIS
U3MEPSIOT:
1. HemnocpencTBeHHO 3a peyKTOpOM Ia30Boro OaioHa
2. [lepen uHX)eKTOPOM
3. [Tocne uHxkeKkTopa
4 3a UCIoJIb3yEMBIM JE€TEKTOPOM

40. Kakoii u3 HUXKe nepeurcieHHbIx aetekropoB aist [ KX obnagaer

HaWMEHBLIEH YyBCTBUTEINBHOCTBIO?

1. JIeTekTOp BOAOPOAHOIO MIaMEHU

2. Macc-CeeKTUBHBIN IETEKTOP
3. KarapomeTtp

4. DJIEKTPOHO3aXBaTHBIN

41.Cnextpanbhbiii auanazon UV-Vis ¢hotoauoanoit Mmatpuibl aas 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 coueTaHue TEpMHUHOB XPOMATOIpaUuecKoro mpouecca cieryeT
WCIIOJIb30BATh JJI ONMUCAHUS HUKE IPUBEACHHONU XpOMATOTPaMMBbI?

1. Bricokast 3 peKTUBHOCTD, HU3KAS
CEJICKTUBHOCTh

2. Bricokas ceeKTHBHOCTD, HU3KAS
3 PeKTUBHOCTH

3. Bricokas 3 pexkTuBHOCTD, BHICOKAS
CEJICKTUBHOCTh

4, Huzkas spdexTuBHOCTD, HU3KAS
CEJICKTUBHOCTh

43. CripaBeIsIMBO JM CEAyOIIee yTBepKAcHUE: « KanuuispHbIid BapruaHT
ra3zo-XHJIKOCTHOM XxpomaTtorpaduu 6osee 3p(HEKTUBEH YEM BapUAHT C
MCIIOJIb30BAHUEM HACAJOUYHBIX KOJIOHOK»?

1. a, yrBepxaeHne abCOMIOTHO CIPABEITTUBO

2. YTBepkaeHUe CrpaBeJIMBO JIUIIb AJIs1 OTAENIbHBIX KJIACCOB
COCIMHEHUN

3. Her, yTBepkaeHue HeBepHO

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

1. Jlnst mpeoTBpaIleHus 3arpsA3HEHUsT KOJJOHKU
2 J171st TOBBILIIEHUST YYBCTBUTEIHLHOCTH MTPUOOpa
3. JIy1st cokpaiiieHrst BpeMEHHU aHan3a

4 Jlnis yydineHus pa3peniaronieid CnocoOHOCTH

45. Kakoii tuana3oH Kod(pPUIIMEHTOB pacnpeiesieHUsl 03BOJIsIET 000UTHUCH
0€e3 rpaJueHTHOTO JIFOUPOBAHUS B BBICOKOA(D(PEKTUBHON HKUAKOCTHOU

xpomarorpadun?
1 0-1
2 1-10
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3. 1-1000

4, 1 -1000000

46. B ycioBusix OyMa)kHO#M XpoMmaTorpaduu U3 nepeurncICHHbIX
aMUHOKHCIIOT HauMeHbIM Rf Oynmet oOmanats:

1. I'mumma
2. AnaHuH
3. deHnnananuy

47. Kak omnpeensercsi CeJIeKTUBHOCTh HEMOABMKHOM (pa3bl O OTHOIIEHUIO K
JIOOBIM JIBYM COEJTUHECHMSIM?

1. OTHOLIEHHEM UX UCTIPABICHHBIX BPEMEH yACPKUBAHUS
2. COOTHOIIIEHUEM IUIOMIAJIEN UX TUKOB
3. YacTHBIM OT JI€JICHUS PACCTOSTHUASI MEXK/ly IIMKAMU HA CYMMY

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

48. Kakas 13 npuBeIeHHBIX U30TEpM HauboJiee XxapakTepHa Jjs

Ple)
MOHOOOMEHHOM XpoMaTtorpaduu?

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

49. Vicxoas U3 CTPYKTYPHBIX OCOOCHHOCTEH CTPOEHUS, OIIEHUTE MOJIIPHOCTD

H H OH'H

! | g
HOHzC—-—I — I—-—(I:—-CH20H
~ OHOHH OH

«copOHTOIa» MPU UCTIOIB30BAHUH €T0 B KAYECTBE HEMOABMKHON (Da3bI:

1. Henonsipuas ¢aza
2. Manomnonspraas ¢aza
3. da3za cpeiHeN NOJIPHOCTH
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4, [Tonspuas daza

50. Kakoil u3 1eTEeKTOPOB UCIOJIb3YEMBIX B Ia30-KUIKOCTHOM
xpoMarorpaduu SBISIETCS HE IECTPYKTUBHBIM?

1. II;mamMmeHHO-NOHU3AIIMOHHBIN
2. [TnameHHO-(pOoTOMETPUUECKHIA
3. Karapometp

4 I'enueBnIil HOHNU3AIIMOHHEBIN

51. Kakoii u3 ¢akropoB ypaBHenus Ban-Jleemrepa miiss BOTT He3nauum B
Ipoleccax ra30-XKUAKOCTHON KanIIIpHON XpoMartorpapuu?

®daxkrop BUXpeBoH AP dy3un
®dakTop MONEKyJIApHON TuPy3un
ConpoTuBiieHHE Maccolepeaayde
3HauuMBbl Bce (DaKTOPbI

~wh e

52. Kakas u3 Tpex XpoMaTorpaMm NOJIy4eHa B TPAAUEHTHOM pEXUME?

r 5 /4 ¢
,_L:_é‘\
f
¢ & v
. 7
1. Xpomarorpamma 2
2. Xpomarorpamma 1
3. Xpomarorpamma 3

53. B kakoii u3 pa3HOBUIHOCTEH XpoMaTorpaduu HCTIOIB3YETCS TEPMUH
«ITpaBuyo Tpex ToUeK»?

1. XpomaTorpadusi Ha ONITUYECKH aKTUBHBIX (pa3zax
2. HNonoobMmeHHas xpoMartorpadust

3. ['enb-unbrparus

4, [IpoTUBOTOYHBIN MOHHBIM 0OMEH
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54. C kaxoil 11eJIbI0 UCTI0JIb3YETCS MPOrpaMMUPOBAHUE TEMIIEPATYPHI B ra30-
KUJAKOCTHOU XpoMartorpadun?

1. Jlnst npenoTBpallleHus 3arpsA3HEHUS] MHKEKTOPA HEJETyUYNMH
BEILIECTBAMH

2. J1J1s TOBBINIEHUS] YYBCTBUTEIBHOCTH MPUOOpa

3. JIns coxpamieHnst BpeMEH! aHaIn3a

4, st ynydiieHus: pa3peliaroniei cnocooHoCcTu

55. Kako# 13 nepeunciieHHbIX JeTEKTOPOB CIASAyeT UCII0Ih30BaTh B KAUECTBE
JIOTIOJIHUTEIHLHOTO TP Pa3eICHUN ONTUYECKUX aHTUIIOI0B Ha XUPATTbHBIX
HETOBIKHBIX (hazax?

OnroopuMeTp
YIIbTpa3ByKOBOM JIETEKTOP
KynonomeTrpuyeckuii 1eTeKTOp
[Tonsapumerp

BN E

56. [1pu MaciITabupoBaHUM aHATUTUYECKOTO pa3eiICHUs 10
MpenapaTUuBHOTO (HampuMep, Ipu yBEIMYeHUU Harpy3ku B 10 pa3) B nepByro
odepelb CIEaYET:

B 10 pa3 yBenu4yuTh JJIMHY KOJIOHKHU
B 10 pa3 yMEHbIINTH CKOPOCTh MOIAYH DITFOCHTA
B 10 pa3 yBenuuuTh miomniab NONEPEYHOro0 CEUEHUSI KOJIOHKH

W e

B 10 pa3 yBenuuuths AuaMeTp KOJTOHKHU

57. Cornachsl 1 Bol ¢ yrBepxkaenueM: «I'omomopdHbIil 00pa3 rpymiibl
n3oMopdeH GhakTop-TrpyIre 1no sapy romomopduzmar?

1. Ha. Cornacen
2. Her. Kareropuuecku He cornaceH
3. He 3naro

58. Kakoii u3 mapamerpoB XpoMaTorpaduyeckoro mporecca OmuchIBaeTCsI

Kacamessyeie
@ MoYKNax nespezuda R===
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HIDKE MPUBEJICHHON XpoMaTorpamMmMon u hopmyion?
OddexTuBHOCTH XpOMaTOrpaPUUecKoil CUCTEMBI
CenekTUBHOCTh HETIOJBUKHOM (pa3bl

Kpurepnii pa3aeneHus JByX MUKOB

e

Crenenn pasaciICHuA IBYX IIMKOB

59. Kakoy 13 HMKE NEPEYUCIIeHHBIX ra3oB Hocutenen B [ JKX npunsaro
cunuTaTh «IU(P(Hy3MOHHO-HEIIIOTHBIMY ?

Aproun
[Tponan-OyTan
A3soT

W e

I'enuit

60. HanmenbIel BRITECHSIONMIEH CITOCOOHOCTHIO C TIOBEPXHOCTH
aKTUBHUPOBAHHBIX yTjiei 00J1aaer:

1. Cepoyriepon

2. benzon

3. Mertanon

4 JusTrnoBeii 3¢gup

61. Kakast u3 1ByX MpUBEIEHHBIX XPOMATOTPaMM OJHOTO U TOTO ke o0pasiia

e
] i% () s a

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

Go G Cp cls Cy

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

2. HuxHsist xpomatorpamma

62. B ycioBusix OymaxkHOi XpoMaTorpaduu U3 nepeyucieHHbIX
aMUHOKHCIIOT HanOosbiuM Rf Oynet oOmanaTh:
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1. JIRI8%0805050
2. AJlaHuH
3. DenntajiaHuH

63. Kakast u3 kpuBbix 00MeHHOU eMKOCTH (OE) HOHUTOB XapakTepHa JJist
noHUTOB || TNA (MPOSBIAIOMNUX CBOMCTBA CIA0BIX KUCIIOT WM CIIA0BIX

b

pH(pon)

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

64. OuIbTp cUrapeThl paboTaeT B peKUME:

1. [IposiBuTENBHOM XpOMaTorpaduu
2. ®poHTanbHOM XpoMaTorpaduu
3. BoITecHUTEIbHOM XpOoMaTorpaguu

65. Kakoii u3 mapaMeTpoB XpoMaTorpapudeckoro mpoiecca OmMChIBACTCs

—p—

4

;

Tovra
cmapma

Kacamensnsre
6 moynax nepezuba
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HIDKE MPUBEICHHON XpoMaTorpaMmou u ¢hopmysioin?

1. OddexTuBHOCTH XpOMaTOrpaPUUecKoil CUCTEMBI

2. CenekTUBHOCTh HETIOJBUKHOM (pa3bl

3. Kpurepuii pasaenenus

4, Crenensb pazzeneHust

66. Jjis KaKoii ey MPUMEHSIOT IByXMEpPHYIO OyMakKHYIO

xpomatorpaduto u TCX?

1. Jlnis pa3zienieHust IByX BEIIECTB, IIEPBOE U3 KOTOPBIX AITIOUPYETCS
TOJILKO OJTHUM PacTBOPHUTEIIEM, & BTOPOE — IPYTHM.

2. J1g pa3jelieHus ABYX BEIIeCTB ¢ ouHakoBeiME Rf B 000mx
PacTBOPHUTEIIAX

3. J1s pa3zielieHus BEIIeCTB, UMEIONMX OJin3Kkue 3HaueHus Rf B omHOM
pacTBOpUTEIIC U Pa3INIHBIC — B IPYTOM.

4, J1J1s1 TOBBIMIEHUS] IYBCTBUTEIIBHOCTH XPOMATOTPaQHIECKOT0 METOIa

67.  Ilpu UCTOIB30BAaHUH KAKOTO M3 Ta30B Pa3MbIBaHKE ITOJIOC 3a CUET

MOJIEKYJIApHOH 1 y3un Oy 1eT MUHUMAIIBHO?

1. Bonopon

2. I'enuii

3. A30T

4, Apron

68. CripaBeIyTMBO JIK CCAYIONIEe YTBEPKIACHHE: «JJIs yCrentHoro

pas3zienieHus: ONTUYECKUX aHTUIIOIOB Ha XUPATBHBIX HETIOABMKHBIX (pazax aTH
(ba3bl 00s3aTENBHO J0JKHBI UMETh 100% ONTUYECKYIO YUCTOTY»?

1. Ha, yrBepxaeHne a0COMIOTHO CIPABEIJIUBO

2. Hoctarouno 50% onTuyeckor YMCTOTHI HETIOIBIKHOM (ha3bl

3. 100% umcToTa KeaaTenbHa, HO He 00sg3aTeabHa

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

1. Meran

2. CwMmech nponana 1 OytaHa

3. Jlexan
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4, Terpako3an

70. HaumenbIel BHITECHSIONMICH CITOCOOHOCTHIO C TOBEPXHOCTH
aKTUBHPOBAHHBIX YTl 00IaaeT:

1. Cepoyrnepon

2. Bona

3. Mertanon

4 JustunoBerit a3¢up

71. Kakue u3 copOEHTOB /JI11 MOJIEKYJIAPHOHN aJIcCOPOILIMOHHOMN
xpoMatorpaduu SBISIFOTCS CTPOTO H3OTIOPUCTHIMH?

1. AKTUBHUPOBAHHBIC YTIIN

2 Oxcua aIFOMUHUS

3. ['padputnsupoBanHas caxa
4 [TepMyTUTBI

72. B HopMalibHO-(ha3HBIX Pa3HOBUAHOCTSIX XpoMaTorpaduu:

[TonBurkHas ¢aza moJispHEE HEMOABUAKHOMN
HenonsmwxkHas daza nosisipHee NOABUAKHOMN
[TonspHOCTH (ha3 CTPOro OJIMHAKOBA

e

[TonspHOCTH (ha3 HE UMEET 3HAYCHUS

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

[ImamMeHHO-UOHU3AIMOHHBIN
[1nameHHO-(poTOMETpUUECKUI
TepMOHOHHBIN

e

DJIEKTPOHO3aXBaATHBIN

74. Kak ornpeensercst KpUTepui pa3eieHus IBYX JIIOOBIX COCTUHEHUH B
xpoMarorpaduueckux mpoieccax?

1. OTHOLIEHNEM MX UCTIPABJIICHHBIX BPEMEH YI€PKUBAHUS
2. CooTHOIIEHUEM TUIOMAAEH UX TUKOB
3. YacTHBIM OT JIE€JIEHHsI pACCTOSIHUSA MEKy TMKAMU HA CYMMY

MU PHUHBI KAXKA0I'0 IIMKA Ha ITOJIOBHUHE €I'0O BBICOTEI



75. Kakoe codeTanre TEpPMUHOB XpoMaTorpaduueckoro mnpoiecca cieayer
WCIIOJIB30BATh JJI ONMUCAHUS HUKE IPUBEACHHONU XpOMATOTPaMMBbI?

W

QOENOOMIN
Q
[=]

350 4;0 5;0 65’0 T;JO 75‘0

Bolling Point ("C}
Bricokas 3 peKkTUBHOCTD, HU3Kas CEJIEKTUBHOCTD
Bricokasi ceneKTUBHOCTD, HU3Kasl 2(P(HEKTUBHOCTh

Bricokas 3¢ peKkTUBHOCTD, BEICOKAsI CEJIEKTUBHOCTD
Hu3zkas 3¢ pekTUBHOCTE, HU3KAsI CEIIEKTUBHOCTh

76. Kakoii U3 nepeyrciIeHHbIX I€TEKTOPOB MOJAXOUT JIJIA aHAI13a
MOJIMCaXapHI0B METOJIOM YKUJIKOCTHOM XpomaTorpaduu?

1.

2.
3.
4

dmroopumeTp

KarapomeTtp
PedpaxkTomerp

UV-Vis ciekrpodoTtomeTp

77. lns kakoro XxpomaTorpadudeckoro mpolecca XxapakTepHa Claeayromast
3aBHCHMOCTH BBICOTHI SKBUBAJICHTHOM TeopeTuueckoit Tapenke (BOTT) ot

B3TT, um

L L L s 1
0 10

Cropocmy nodeuacnod Pass:, ca-c-1

CKOPOCTH MTOTOKA MOJBUKHOM (hazbl?

1.

["a3o-)xuakocTHaAs XpoMarorpadus
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2. BricokoaddhexTruBHas KUIKOCTHASI XpoMaTorpadus
3. ["azoBas aacopOIMOHHAs XpoMaTorpadus

78. Ot Kakux (HhakTOPOB 3aBUCHUT CKOPOCTH nepemenieHus u Rf msaren
BEIIECTB B TOHKOCJIOMHOW U OyMakHOH Xpomartorpadusix?

1. OT KOHIIEHTPAIMH OIPEAEIIIEMOT0 BEIIEeCTBA U TEMITEPATyPhI

2. Ot npupobl copOenta (Oymaru) u crnocoda nposiBICHUS
XpOMaTOTPaMMBI

3. OT npUMeHsIEMOT0 pacTBOPUTEINS U JIaBJICHUS €T0 IMapoB

4, OT CTPYKTYpBbl aHATTM3UPYEMOTO COSTUHEHUS U XapaKTepa
pacTBOpUTEIIA

79. B kakoil u3 pa3HOBUIHOCTEN XpOMATOrparK UCIOIB3YIOTCSI TEPMUHBI
«HE3aBUCHMOE MOBEACHUEY» U «KOOTIEPATUBHBINA 3(DPEKT»?

1. Xpomatorpadusi Ha ONITUYECKH aKTUBHBIX (pa3zax
2. HNonoobMmenHas xpoMartorpadust

3. ['enb-unbrpanus

4. [IpoTUBOTOYHBIN HOHHBI OOMEH

80. B samootponubix psagax [lrans (Pena, Ctpaiina, Tpare) HauMeHbIen
BBITECHSIIOIIEH CIOCOOHOCTRIO OYyyT 001aaTh:

[lepdropankanbi
XJIOpUPOBAHHBIE YTIEBOIOPOIbI
Bricime ciupTel

BN

Husmme kapOoHOBBIE KHUCIOTHI

81. Kako# u3 nepeuncieHHbIX JETEKTOPOB BEICOKOCEIEKTUBEH 10
OTHOIIIEHHIO K ocdhop-, cepy- U raloreHCOAePIKAIUM OPTraHUYECKUM

COEIMHEHUSAM?
1. [TnamenHO-(poTOMETpUIECKUI
2. VY apTpa3zByKkoBOI
3. I'enmeBbIN MOHM3ALIMOHHBIN
4. KarapomeTtp

82. OCHOBHBIM HEIOCTATKOM KPHUOT€HHBIX METOJIOB KOHIIEHTPUPOBAHUS
00BEKTOB OKPYKAIOIICH CPEIbI ISl UX XpOoMaTorpaduuecKkoro onpeaeaeHus
SABJISIETCS:
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1. Heo0xoaumMocTh NCIOIB30BaHUsI HU3KUX TEMIIEPATyp
2. KoHnznencanus mapos BoJbl
3. BrIcokas TpyJ10€EMKOCTh KPUOT€HHBIX METOIOB

83. Kako# 13 OpraHoB 4yBCTB YEJIOBEKA BOCIIPOU3BOIUT UCIIOIb3YEMBIN B
xpoMarorpadun meto “‘ananmsa paBHoBecHoro mapa” (APIT)?

Ocs3aHue

OO6ousHMe

3penue

YyBCTBO INIyOOKOTO BHYTPEHHETO YAOBJICTBOPECHUS

> wh e

84. Micxonst u3 CTPYKTYPHBIX OCOOEHHOCTEN CTPOCHUS ONIPEACIIUTE
MOJIIPHOCTH HENOIBIKHOM (hazbl «OS-124y (nmonudeHunoBsiii d¢up):

U TT 10

1. Henonsprnas
2. daza cpegHe MoNIPHOCTH
3. [Tonsipuas daza

85. OueHnTte cupaBeyIMBOCTh CIEAYIOUIEr0 YTBEpKIAeHUS: “II0BEepXHOCTHO-
MOPUCTHIE COPOCHTHI MPEATIOYTUTEBHEE 00BEMHO-TIOPUCTHIX, TOCKOJIBKY
MO3BOJISIIOT BECTH XpOMaTOrpaupoBaHUE B YCIOBUSIX OJU3KUX K PABHOBECHBIM .

1. VYTBEpKIEHUE HEBEPHO
2. YTBepxkaeHre aOCOTOTHO CIPABEITUBO
3. XapaxTep MOPUCTOCTH HE UMEET 3HAYCHUS

86. B xakom u3 xpomaTtorpadudecKkux pe:KMMoB paboTaeT mpoTuBoras?

IIposiBUTENBHBIN
OpoHTATIBHBIN
BriTtecHuTENBHBIN

B wnNhE

KoMOuHupoBaHHBIM
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87. Kakas u3 Tpex HenmoABWXHBIX (a3 mis adhpuuHON XpoMatorpaduu OyaeT

pabotath Hauboee 3pHEKTUBHO?

CHZOH

Araposa

n-AMunHodeHun-p -D-TnoranaktonupaHosng
Araposa

CHZOH
%NHCHZCH2NHCCH2NH{<3>
Copb6eHTb

OTuneHgnamuH + kapbokcumeTun
OH

n-AMuHoeHunn-p -D-TnoranakTonMpaHosng

Araposa CopbeHTB
CH,OH
gNHCHZCH2CH2NHCH2CHZCH2NHCCH20HZCNH@S o |\OH
O O HO
Bbuc-(3-amuHonponun)amuH 1,4-Onkap6oHoBas kucnoTa
OH
n-AmunHoeHun-g -D-TnoranaktonnpaHosuna

1. Copbent A

2. CopOenr b

3. CopOent B

88. Kak Ha3bIBalOTCSl HEMOABUKHBIE (Da3bl HA OCHOBE CUJTUKATeJIs C

%o
0

%—‘"‘ —0—CyH,y
40

Yacmuya 4 Si—O—CyH,,

CUALRTLENR

/fo/

?—\Sb—o*c,n °
Z 0/
4 N

a

MOAU(PUIUPOBAHHON ATKUIBHBIMU PaJIMKaJIaMH MOBEPXHOCTHIO?

1. «lleTkn»
2. «3y00UnCTKI
3. «KoBpOBbIE TOKPHITUS»
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4, «ATENbCUH B KOXKYpPE»

89. Kakoii u3 nepeyncieHHbIX IETEKTOPOB BRICOKOCEIEKTUBEH MO
OTHOIIIEHUIO K (pochop-, a30T- U rajJoreHCOAePKAIIUM OpTraHNIYEeCKUM

COCTMHEHUSAM?
1. JleTekTop 1o TEIUIONPOBOIHOCTH
2. [InaMeHHO-HOHU3AUOHHBIN JETEKTOP
3. TepMOMOHHBIN JETEKTOP
4, JleTekTop ceueHHs] HOHU3aLNH

90. Kakast u3 HemoABMKHBIX (a3 MOKET OBITh UCIIOJIb30BAHA JIJISl Pa3/IeICHUS

cmecu D- u L-neHTaMeTuiarmoKonupano3u10B?

[TonnokcumeTuneH
OnuroMepHsbId MONMATUIICHTEPETANIAT
TpuanerTunuenoao3a

BN

TeTpanraHONEHTaPUTPUT

91. Kakoe coueTanue TEpPMUHOB XpOMaTOrpapuiIeCcKoro mpoiecca clieayer
MCMOJIB30BaTh JJIs1 ONUCAHUS HUKE MPUBEICHHON XpOMAaTOTPAMMBI?

Vn.ml -

Bricokas 3 pexkTuBHOCTD, HU3Kas CEJIEKTUBHOCTD
Bricokast ceneKTUBHOCTb, HU3Kas 3 (HEKTUBHOCTh
Bricokas 3 PpeKkTUBHOCTD, BEICOKAsI CEJIEKTUBHOCTD
Huskas 3¢ pexTuBHOCTD, HU3Kas CEIEKTUBHOCTh

B wh e

92. Tlpu UcOAB30BAaHUM KAKOTO U3 Ta30B Pa3MbIBaHHE MOJIOC 3@ CUET
MOJIEKYJIsIpHOM Tuddy3un OyaeT MakKCUMalIbHO?

1. Bonopon
2. I'enuit
3. AszoT
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4, Apron
93. Kakoii U3 mpuBEACHHBIX JETEKTOPOB SBJISIETCS CEJICKTUBHBIM ?
JleTekTop 1o TenIonpoBOIHOCTH

JleTexkTop BOJIOPOAHOTO IIAMEHH
JleTexTop Mo TemIoTe aacoponuu

Wb

TepMOMOHHBIN JETEKTOP

94. Yem oTinuaeTcs pacrnpeeanTelbHas ra3oBas Xxpomarorpadus ot
a7IcOpOIIMOHHOM ra30Boil XpoMartorpapuu?

1. Paznuunii HeT

2. B pacnpenenurenbHol ra3oBoil xpomaTorpaduu BeiiecTra
MOTJIOIIAIOTCS MNIEHKaMU PA3JIMYHbIX )KUJIKOCTEH, a B Ta30BOM — TBEPABIMU
MOPUCTHIMU aJCOPOECHTAMU

3. PacnipenenurensHas razoBast XxpoMatorpadus mo3BoJIsSIET TOUHEE
pa3enuTh U MPOaHATIN3UPOBATH JIFOOYIO CMECh BEIIECTB

4, B pacnpenenurenbHol ra3oBoii xpomaTorpaduu UCroib3yoTCs
0oJiee HU3KKE pabodYre TEMIIEpaTyphl BO U30EKaHUE TEPMOACCTPYKIIUU
HEMOABMXHOU (ha3bl

95. Kakoii U3 HIKE MPUBEIEHHBIX CIUPTOB OyAeT 001a1aTh HAaUOOIbIIIEH
BBITECHSIIOIIEH CITOCOOHOCTBIO C TOBEPXHOCTH MOJISIPHBIX COPOSHTOB (OKCH/T
TFOMUHUS, CUJIMKAreb)?

Meranon
OTa”on
H-IIponanon
N3onpomnanon

B wh e

: Tper-byranon
96. Kakyro u3 XapakTepUCTUK XpoMaTorpaduyecKoro mpoiecca onpeestoT

»

7@ ]
N
tﬂ
1
0 XpoMmaTorpaMmme 1o popmyiie: X = (tg* — tr") / (Wo— Wy)
1. CeNeKTUBHOCTh
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2. Pazpemenue
3. OddexTuBHOCTD

IHpedenmsr °
UCKMIOYeHUS, A
A= 103,
B=2-10

7 ge
-
S
[}
1

MoseryaspHeIu
. ~
(SRS
B O
T T

.

o
W
T

(TR

L | 1 | L |
20 30 40 50
Obvem 3MOUPOSAHUS, MA

97. Kaxkoii u3 xpoMmarorpadu4aeckix mpoIeccoB OMUCHIBAIOT KAINOPOBOYHBIE

KpuBbie A —D?

1. Addunnas xpomarorpadus

2. HNonoobmeHnHas xpoMartorpadust

3. Xpomatorpadus Ha XUpaTbHBIX (hazax
4, ["enb-mipoHuKaroias xpoMarorpadus

98. Ucxoas u3 CTPYKTYPHBIX OCOOEHHOCTEN CTPOCHUSI, OIIEHUTE MO PHOCTh

(‘:H;,' (’Z‘.H3
—0—~—S8i—0—Si—
I I
CHs CH; d,
dassr SE-30:

1. Henonspuas

2. CpenuenonsipHas

3. [Monspuas

4, Upe3BbIyaliHO NOJISIpHAS

99. B aTOMHO-5MHUCCHUOHHOM CHEKTPOPOTOMETPHUUECKOM JIETEKTOPE ISt
nepeBo/ia mpoObl B MOHU3UPOBAHHOE (BO30YKIEHHOE) COCTOSIHUE UCTIOIh3YETCS:

1. DNEeKTPOHHBIN yAap

2. HNonuszupyroniee nu3aydyeHue
3. Hwuth HakanuBaHus

4. [1na3menHbIi daken

100. Hanbomp1iiei BHITECHSIOMIEH CIIOCOOHOCTHIO C IOBEPXHOCTH
aKTUBHPOBAHHBIX yTJIeH 001 aeT:
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Cepoyriepon
Bona
Meranon

e

JusTunoBsii 3Gup

101. Kako#i u3 1€TeKTOPOB MOKET OBITh UCIIOIB30BaH IS
XpomaTorpaduueckoro pasiejeHus U aHaIn3a cMecr HHepTHBIX Ta3oB (He, Ne,
Ar, Kr, Xe)?

I InaMmeHHO-NOHMU3AIIMOHHBIN
KarapomeTtp
CnexktpodoToMeTpruyeCcKuit

W e

TepMOnOHHBIN

102. Kakast u3 KpuBbIX OOMEHHOW €MKOCTH HOHUTOB XapaKTepHa s
MOHUTOB | TUMA (IPOSBIISIONIMX CBONCTBA CUIIBHBIX KUCIOT U OCHOBAaHUM)?

i3

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

W e

103. OcHOBHBIM TpeOOBaHKHEM, IPEABIBISIEMBIM K TIOJIBUKHON U
HETMOABMXHOM (Da3zaM B ®KUIKOCTHOU XpoMaTorpaduu, siBisieTcs:

Paznuuue B monsipHocTH dhas
Paznuuune B TeMriepaTypax kureHus a3
buHapHas HecmelBaeMOCThb

B wnNhE

OOpa3oBaHue a3e0TPOIHON CMeCcH

104. Kak Ha3bpIBaeTCS aHAIMTUYECKHUI MPUEM METOAOJIOTUYECKH 0OpaTHBIN
«aHaJIN3y PaBHOBECHOTO Mapa»?
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«PaBHOBECHOE KOHICHTPUPOBAHUC)
((HepaBHOBCCHOG KOHLOCHTPHUPOBAHUCH
((AI[I[I/ITI/IBHOG KOHIOCHTPHUPOBAHUC)

e

«AnnabaTnyeckoe KOHIICHTPUPOBAHUE)

105. Kakoii pexxuM xpomatorpadupoBaHus Ha3bIBAIOT «HM30KPATUYECKUM?

1. [Tomaua snroeHTa IPOU3BOAUTCS MPU TOCTOSIHHOM TeMIepaType
2. CocraB 3/110€HTa HE MEHSIETCS B X0J1€ IKCIIEPUMEHTA
3. CocraB 3110€HTa MEHSIETCS TaKUM 00pa3oM, YTO BBITECHSIOIIAS

CIIOCOOHOCTH BO3pacTaeT
4, [Toayua 3mr0eHTa NPOUCXOIUT C TOCTOSSHHON CKOPOCTBIO

106. Hackoisibko cipaBeuBoO cienyroniee yreepxacHue: «llomnas
JUHAMHUYECKasi EMKOCTh COPOEHTa Bcera 00Jbllie JMHAMUYECKON eMKOCTHU A0

MIPOCKOKa»?

1. YTBepkACHUE CIPABEIINBO

2. VYTBepKIeHHE CIIPABEIIIMBO JIUIIb ISl HOHOOOMEHHOMN
xpoMmarorpapuu

3. VYTBep:KIeHHE CIIPABEIIIMBO JIUIIb A1 MOJEKYJISIPHON

a7copOIIMOHHON XpoMaTorpaduu B €€ KOJJOHOUHOM BapHaHTe
4, Y TBepKIeHNE HEBEPHO

107. Kak cnegyer TpakTOBaTh TEPMHUH «KOJIOHKA OECKOHEYHOTO TUaMeTpan?

1. TepMUH OTHOCHUTCS K XpOMaTorpamaecKuM KOJIOHKaM Y KOTOPBIX
JTaMeTp OOJIbIIE NJTUHBI

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

3. TepMuH OTHOCUTCS K TEéM KOJIOHKaM, B KOTOPBIX YAaeTCs
n30exkaTh «KpaeBoro 3G hexrar

4, TepmuH nMpuayMaH CIICHAIBHO IS JAHHOTO TECTa
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108. Kakoit u3 y4acTKOB KaJJMOPOBOYHOM KPUBOH T'elib-TIpollecca Ha3bIBACTCs

I
g M
96

() B

Vi Ya

CUCKITIOUCHHE) ?
1. VYaactok AC
2. Vuacrok CJ]
3. VYuyactok /IB
4 Vyacrtok Vi

109. Ucxonst u3 CTPYKTYPHBIX OCOOCHHOCTEH CTPOCHMUS, OLICHUTE MOJISIPHOCTD

da3bl «Amoko H100» (monmbyteH):
Henonspuas
MautonossipHas
CpenHeii oasipHOCTH
[Tonmsapuas

BN e

110. Kak cootnocsatca BOTT (BbICOTHI 3KBUBAJIEHTHBIE TEOPETUUECKOM
TapesKke) B XpoMaTorpagpuyecknux CUCTEMAaX CO CTAIIMOHAPHOM HETOABUKHOM
(da3oii ¥ B MPOTUBOTOYHBIX XpOMATOrpauyeCcKux cuctemMax?

1. B cranmonapaom (knaccuueckoM Bapuante) BOTT menbiie
2. B cranmonapaom (knaccuueckoM Bapuante) BOTT Gosnbie
3. BOTT ne 3aBucHT OT ciocoba xpoMmatorpapupoBaHus

111. B xakom u3 xpomaTorpaduyecKkux peKMMOB OCYILECTBISAECTCS OUMCTKA
(oOecuBeUnMBaHKE) CaxapHbIX CUPOIOB Ha KOJIOHHAX C aKTUBUPOBAHHBIM yIJjieM?

1. [IposBUTENBHBIN

2. OpOHTAIBHBIN

3. BriTecHUTEIBHBII
4. KoMOuHupOBaHHBIM
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112. Kak Ha3bIBaeTCA aHATUTHYECKUN MPUEM METOI0JOTUUECKH OOPATHBIN «
PaBHOBECHOMY KOHIICHTPUPOBAHUIO»?

1. «AHaJIA3 paBHOBECHOI'O ITapay

2 «AHaJIN3 HEPAaBHOBECHOTO Mapa
3. «HepaBHOBECHBIN aHANU3 MTapa»
4 «lTapuroHanbHBIA aHATU3»

113. Kakoit u3 uetbIpex rejei ciaeayeT BIOpaTh 11 aHaIu3a U

S IHpedemsr

6 e s
S 10°F ucKmoyeRus, A
i’y
3 05| A=10°
510 B=240
S C=1056
S0t D=10
S
S 107 -
<

|

L | 1 L | 2
20 30 40 50
Obvem 3MIOUPOBAHUST, MA

()paKLHOHUPOBAHNUS BEICOKOMOJICKY/IPHBIX coenuuenuii ¢ MM 10°— 10%?

1. I'ens A
2. I'es B
3. I'ens C
4 I'enms D

114. Kako# u3 XJIOpUpOBaHHBIX METAHOB Oy€T 00J1a1aTh HAaUOObIIIEH
BBITECHSIOIIEH CITOCOOHOCTBIO C TTIOBEPXHOCTH MOJISIPHBIX COPOSHTORB?

1. XITOPUCTHIN METUIIEH
2. Xnopodopm
3. YeTpIpeXXJIOPUCTBIN YTIEPOa

115. Ykaxute haMUIIMIO, UM, OTYSCTBO JOIICHTA, IIPEIOaBaBIIIETO
xpomarorpaduro B J[aTbHEBOCTOYHOM TOCYJapCTBEHHOM YHUBepcuteTe B 1994-
2003 rr.:

[IBeT Muxaun CeMmeHOBUY
Kanunos Cepreit MuxaidioBud
Maptun Anuep [Ix.11.

Cunr Puuapn JLII.

B wnNhE
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116. B xakom xpomarorpaduueckomM Mporecce akTUBHbBIE LIEHTPbI

Azaposa

5 CH,0H

1
NHCH,CHZNHCCH,NHOS 0-—\OH
~BO
, OH

HEMOJABMXHOU (Da3bl MOCTPOCHBI CIEYIONTUM 00pa3oM:

1. ['enb-punprpanus

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

4 HNonoobMeHHast xpoMaTtorpadus

117. Kakast u3 HU>Ke MPUBEICHHBIX KApOOHOBBIX KHCIIOT OyAET 001a1aTh
HauOOoJIbIIEH BBITECHSAIONIEH CIOCOOHOCTBIO C IOBEPXHOCTH MOJIIPHBIX COPOCHTOB
(OKCHI aIFOMUHMS, CUIIUKAresb)?

YKCycCHast KUCIIoTa
[IponmonoBas Kuciaora
MacnsHas kucnora
BanepunanoBas kucnora

ok W R

KanponoBas kucnora

118. MoHO JT1 METOJIOM Ta30-KUIKOCTHOM XpoMaTorpaduu Ucciea0BaTh
ra3zo00pa3Hbie U TBEp/ble (KPUCTATUTMUECKHE U aMOP(HBIC) COeTUHEHUS ?

1. Henb3s uccnenoBath HU ra3000pa3Hbie, HU TBEPJIbIE COCAUHEHUS
2. ["a3000pa3Hbie MOKHO UCCIIEIOBATh, @ TBEP/IBIC - HEIIb3s
3. MoHO HCCIeI0BaTh JTI00BIE Ta3000pa3HbIe BEIISCTBA, a TBEPIBIC

— TOJILKO JIETKO JIETy4Hne
4, MoxHO uccien0BaTh JTI00bIE Ta3000pa3HbIC U TBEP/AbIC BEIICCTBA

119. Kakoit u3 mapameTpoB XpomMaTorpapuaeckoro npoiecca onuchiBacTcs
HIDKE TIPUBEACHHOM XpomarorpaMmoit u ¢popmysioi: ¥ = h, — hy,, / h,?

75



S

MUH Z

DddexTuBHOCTH XpOMaTOTrpahUIeCKON CUCTEMBI
CeneKTUBHOCTD HEMOIBIKHOM (pa3bl

Kputepuii pa3neneHust 1ByX MUKOB

CreneHb pasziefieHus AByX MUKOB

Wb

120. Kakas u3 HEeMOABMKHBIX (a3 MOXKET OBITh HUCIIOJIb30BaHa JJIs
paznenenus cmecu D- u L-ananuHoB?

1. ITonnokcumeTniieH

2. OnuroMepHbIi oMU TUIIeHTepedTanar
3. luanosTriicaxaposa

4. SE-30 (MeTuiIcuImMKoH)

KOMIIVIEKCBI OHEHOYHbBIX CPEACTB
JIJIAA TEKYIIEN ATTECTAIIUU

Hcnonb30BaHue AaKTUBHBIX METO/I0B 00y4YeHNsI IPU U3YYEHUH Kypca
«Xpomarorpadpus»
AKTHBHOe 00y4eHHe B JIEKIIMOHHBIX 3aHATUSX

BapuaHThl akTUBHOTO OOYy4€HUSI MOTYT OBITh UCIOJBb30BAHbI B JICKIIMOHHBIX
3aHSATUAX. OTO JOJKHBI OBITh KOPOTKHE 3aJlaHUsl, BOIPOCHI, KOTOPbIC
o0ecrneunBalOT B3aUMOICUCTBHE TTPENOAaBaTeNsl U CTYJIEHTA, TTO3BOJISIOT OLICHUTh
CTEIEHb MOHUMAaHMS JIEKIIMOHHOTO MaTepuania.

Hcrnonp3oBaHre METOI0B aKTUBHOTO OOYUCHHS:

1. Ilepen HayanOM JIEKIMHU CIEAYET NMEPEUUCIUTh OCHOBHBIE TTOHATHUS U

OmpesieNieHus, KOTopble OymyT paccmMoTpeHbl gnainee. I[locme 3aBeprieHus
OOBSICHEHUsT MaTepuaja HEOO0XOJMMO BEpPHYThCA K CIOUCKY M TOMPOCHUTH
MPOaHAJIN3UPOBATh CTYJEHTOB, YTO OBLJIO PAaCCMOTPEHO, a 4YTO OCTajIoCh 3a
MpeaeaaMu JEKIUOHHOTO MaTepurala.

B xoHIIe 1eKIuu:

2. [Ipennioxuth cryaeHTamM cQopMyIUpoBaThH BOMPOC MJisi 3ayeTa I0
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MarepualiaM JIEKIMU, CPAaBHUTh MPEIJI0KEHHbBIE BAPUAHTHI.

3. [IpensioxkuTh  CTyJAEHTAM COCTaBUTh HEOOJBIIOE pPE3IOME 0
MPOYUTAHHOMY MaTepuaiy U 3aTeM OOCYJIUTh UX.

4, [IpensioxkuTh CTyIEHTaM HamMcarTh, YTO B MaTepuagax JEKUUU ObLIO
CaMbIM HETOHSTHBIM MOMEHTOM. [IpemsioKuTh OOBACHUTH 3TO MOHSATHUE APYTHUM
CTyJICHTaM.

S. [IpenyioxKuTh CTyA€HTaM OOMEHSTHCA TEMH 3aIUCSAMHU, KOTOPHIE OHU
COCTaBWJIH, U HAUTHU OLIMOKU B U3JIOKEHUU.

6. [IpensioxkUTh TPEACTaBUTh JIOTUYECKYIO IIETMOYKY OOBSICHEHUS
KaKoro-i1u0o0 nouatus. CpaBHUTH MOJYyYEHHBIE [IETTOYKH.

7. [TpennoxuTh CTyJ€HTaM HamKMcaTh BOMPOCHI, HA KOTOPbIE ObUIH JaHBbI
OTBETHI B JICKIIMH.

8. Crparerus necsTh-/Be:

[IpenonaBarens mpeasiaraeT HOBYIHO HH(poOpManuio B TedeHue 10 MUHYT,
3aTeM OCTAHABJIMBAETCS HA JBE MHUHYTHI U TpejaraeT CTyJACHTaM OOMEHSIThCS
CIOKHUBIIMMHUCS y HUX IMOHATHSMHU Ha OCHOBE INPEMJIOKEHHOIO MaTrepuana,
3alOJHUTh BO3ZHUKIIHNE TPOOEiIbl B MOHUMAaHMM HHGOPMAIMKU TYTEeM OOIICHUS
MEKTy COOOH.

Q. CryzneHTam JaeTcsi HECKOJIBKO MHUHYT JUIsl TOTO, YTOOBI HAMKCATh
KOMMEHTApUU K JIEKIIMH, KOTOpPbIE MPENo/aBaTellb MOXET HCHOJIb30BaTh IpHU
ITOATOTOBKE K CIEAYIOIIEMY 3aHATUIO. MOKHO NPEIJIOKNATH CIIETYIOMINE BOIIPOCHI:

* UT0 OBLIO CaMBIM BaKHBIM B MIPEIJIOKEHHON JIEKIIUN?

* Ut0 OBLIO CaMbIM HEOKUTAHHBIM?

* UT0 OBLIO CAaMBIM UHTEPECHBIM?

* UT0 OBLIO CAaMBIM HETIOHSATHBIM?

Bonpocs! a1 codeceqoBaHMsA U TEMbI VISl JUCKYCCHI
10 IUCUUIIMHE _ Xpomatorpadusi

Paznen |. Knaccudpukanusi xpomatorpagudecknx MeTo10B.
AcopOLMOHHASA MOJIEKYJISIPHASL M pacipeejuTeIbHast Xxpomatorpadgus.

Tema 1. BBenenue. HUcropus MeTo/A. Knaccuduxkanus
XxpoMaTtorpagu4ecKux MeTo0B. AHAJIMTHYECKHE U NPeNapaTUBHbIC aCHEeKThI
xpomartorpaguu. Bo3MoKHOCTH M 3HAYEHHE MeTOo/A.

1. Hcmopus pazeumus memooa xpomamozpagpuu.

2 Duzuueckas cywHoCmb Memooa Xxpomamozpaguu.

3. Knaccugpuxayus xpomamoepaghuueckux memooos.

4 Ananumuueckuii u npenapamueublil ACNeKmvl Xpomamozpaguu.
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5. Kpamkaﬂ xapakmepucmuka COBPEMEHRHOCO COCMOAHUA

xpomamoepadghuu.

6. Bosmooicnocmu  cogpemenHblx  Memo0oo8  XpoMamozpaguieckoco
pazoesieHusl.

1. 3HaueHue u npumenenue Memooq.

8. Korma u kem Ob110 OTKPBITO sIBJIEHUE XpomaTorpadun?

Q. Kro u xorma paspaboran meronq TCX u pacnpeaenuTenbHOM
xpomMartorpapun?

10. Kakue TIPUHITATIBI JIeXaT B OCHOBE KJ1accuuKaIum
XxpoMaTtorpadguueckux MeToa0B?

11. B ueMm 3akirogaeTcs CynHOCTh MPOSBUTEILHON XpomaTorpadun?

12, B uem 3akitouaercs cynHocTh (GpoHTaIbHON XpoMaTorpadun?

13. B dem 3akiroyaeTcs CyIHOCTh BHITECHUTENIBHOM XpomaTorpaduu?

14, I['me ncmonp3yroTcst XxpoMaTorpapuvaecKiue MeTOIbI ?

Tema 2. AncopOunoHHasi MOJIEKYJISIPHAsi XpoMaTorpadus.

1. Du3uKo-xumMuyeckas CywHoOCms  A0COPOYUOHHOU  MOJIEKYIAPHOL

xpomamoepaguu. Ypasnenue Jlouemwopa. Hzomepmwr adcopbyuu u gopma
Xpomamozpaghuueckozo nuKa.

2. Aocopbenmbl 6  a0COpOYUOHHO-MONEKYIAPHOU Xpomamozpaguu u
mpeb0o8anusi, NpeovassieMble K HUM.

3. Pacmeopumenu 6 adcopbyuonno-monexynsapuoi xpomamozpaguu u
mpebo8anus, npeovssisiemvle K HUM.

4, Annapamypa MonexyasapHol a0copoyUOHHOU Xpomamozpaghuil.

5. Kpamrxas Xapakxmepucmuka cnoco6os KOHMpOs 3a
Xpomamozpaghuyeckum pazoeneHuem.

6. Yo Takoe copOuus u necoporus’?

7. Kakue tunsl u3orepM afcopOIu Bbl 3HaeTe?

8. Yro onuceiBaeT ypaBHeHue JIaurmropa?

Q. Kaxkue tpeboBanus k copOeHTam, MPUMEHSIEMbIM B XpoMartorpadun?

10. Kakue pa3HOBUIIHOCTH COpOEHTOB MPUMEHSIOTCS B aJCOPOIIMOHHOMN
xpomarorpadun?

11. Kakune  TpeGoBaHuMs K  pacTBOPHUTENSM, MPUMEHSEMBIM B

a7copOIIMOHHON XpomaTorpaduu?
12, Kakne »smrooTponHble psAapl  pPacTBOPUTENEH TNPUMEHSIOTCA B
a7cOpOLIMOHHON XpomaTorpaduu?
Tema 3. AncopOunoHHasi MOJIEKYJISAPHAsI TOHKOCJIOHHAA
xpomarorpadus.
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1. OcHosHvle nocmynamol MOJIeKYIAPHOU aocopoOyUOHHOU
MOHKOCIOUHOU Xpomamozpaguu.

2. OcHosHnasa mepmunonozusi 8 memooe TCX.

3. Aocopbenmbl 8  MOHKOCNOUHOU — AO0COPOYUOHHOU  MOJEKYIAPHOU
xpomamozpaghuu u mpedoosanus, npedvasisemvle K HUM.

4, Pacmeopumenu 6 monxocnoiinoii. adcopoyuoHHOU MONEKVIAPHOU
xpomamozpaghuu u mpedoosanus, npedvasisemvle K HUM.

5. Memooonozus npumenenus TCX.

6. Henpepuvignas, oeymepnas u  muoeokpamuas TCX,  cayuau
npuUMeHeHusl.

7. Cnocobbl 0bHapycenus eeujecms Ha XpomMamozpamme.

8. Yro takoe TCX?

Q. [Iepeuncnure noctynarsl Teopun TCX?

10. Yro o3nauarot BenuunHbl Ry, N, H?

11. Kakue tpeboBanus k copoeHTam, npuMensembiM B TCX?

12. Kakue paznoBugHocTH cOpOEHTOB MpuMeHsitoTcs B TCX?

13. B kakux ciydasix mpuMeHsieTcsl MHOToKpaTHasi, iBymepHas TCX?

14, Kakue cniocoOs1 o0HapyxeHnus nsareH Ha TCX Bbl 3HaeTe?

15. CywHocmb memooa pacnpeoenumenbHou HCUOKOCHb-HCUOKOCHHOU
xXpomamoepadghuu.

16. Tunwvl xpomamozepagpuueckoti bymazu.

17.  Annapamypa u npuemst pabomsi 6 xpomamozpaghuu Ha bymacze.

18. Bapuanmer memooa: eocxooswas xpomamoepaghus, Hucxooswas,
80CX00AUe-HUCX00AUWAS, 20pU30HMANbHAS, paouanbHas, Kpy208as,
anexmpogopemuneckas 6ymMajicHas xpomamozpaghusi.

19. Memoo obpawennoti ¢hazel 6 OymadcHou  Xpomamoecpaghuu.
TloosusicHvie ghaszbi.

20.  Pacwugposka xpomamozcpamm u onpeoeyeHue KoIU4eCmEeHHO20
cocmasa cmecu, pazoeieHHolU Ha bymaze.

21. Cnocobvl obHnapysicenus eewecms Ha Xpomamozpamme.

22, B 4em COCTOUT CYIIHOCTh KUIKOCTh-KUIKOCTHON
pacnpenenuTenbHOM XpoMatorpadun?

23. B d4em mnpeumymiecTtBa MeTona OyMaKHOW pacrpeneauTeTbHON
xpomarorpadun?

24. Kakumu pabounmu xapakTepucTUKaMH J0JKHA 00J1anaTh Oymara ais
xpomarorpadun?

25. Kakue TpeOoBaHWsS K PaCTBOPHUTENSAM, MPUMEHSEMBIM B OYMa)KHOUH
xpomarorpadun?
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26.
27.
againuze?

Kak nposBistoT nsTHa B OyMaxkHOM xpomaTorpaduun?
Kak ucnonp3oBaTh OymMaxkHyl0 XpomaTorpaduio B KOJIUYECTBEHHOM

Paspnean I1. T'azo-skuakocTHast M BHICOK03(Q)(PeKTUBHAA :KUAKOCTHAS
xpoMmartorpadgus.
Tema 1. I'a30-xkuaKocTHAsA XpomMaTorpadusi.

No Ok

8.
pazoeeHusl.

Q.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,

Cywnocms Memooa 2a30-#Uu0KOCMHOU Xpomamozpaguul.
Annapamypa onsa I 7KX. Brnox-cxema npubopa.

Annapamypa u npuemsi pabomsi 8 xpomamozpaguu Ha bymacze.

Kax ocywecmenaemcsa nooaua eaza-nocumens?

Yempoiicmeo oozamopa (unocexmopa).

Xpomamoepaguueckue xonouxu. Tepmocmam.

Jlemexmopul 6 [ 7KX.

dpdexmusnocmv U cereKmueHoOCmMb  XpomMamozpaguueckozo

Ypaenenue Ban-/leemmepa.

Kpumepuii u cmenens pazoenenus.

Tpebosanus Kk HENOOBUINCHBIM PA3AM.

Ilpupooa nenoosusrcroti gpaswl (knaccuguxkayus Popunaiioepa).
Cynepcenekmugnble Hen0O0BUIICHbLE (Pa3bil.

Kauecmesennuwiii u konuwecmeennwiti ananuz 6 1 7KX. Hnoexcol Kosaua.
AHnanuz 1abunvHbix u Heemyuux coeourenuti memooom I 7KX.
CywHocms peakyuoHHOU 2a3080U XpoMamozpaguu.

B dem cocTouT CyIHOCTh Ta30-KUIKOCTHOU XpoMmaTorpadun?

N3 xakux 6110k0B coctout Jobdoi [K xpomarorpad?

Kakue nerekropsl ucnons3yrorces B metoae I KX?

[IpeumyiiecTBa U HEAOCTATKUA KaTapomeTpa?

ns gero ucnone3yercs [TNJ]?

B kakux caydasx HCHOJB3YeTCS TEPMOMOHHBINA, IUIAMEHHO-

(bOTOMETPUYECKUIA, TEIIUEBBIN, HIEKTPOHO3aXBATHBIN JETEKTOPHI?

23.
[KX?
24,
25.
26.
217,

Uto o3HavaroT (akTtopbl «3OPEKTUBHOCTH» U «CEIEKTHBHOCTHY B

Yro onnceiBaeT ypaBHeHue Ban-/leemrepa?

Kakue ¢akTopsl BXOAsT B ypaBHeHue Ban-Jleemrepa?

Kakue TpeOoBanus Kk HeMoABWKHBIM ¢azam B meToe [ KX?

Kakue Meronpl HaHECEHHs] HEMOJABIKHOM (Da3bl B KOJOHKAX METOJa

KX BbI 3HacTE?

28.

Jlnst uero uenonw3yrores nHaeKkcsl Kopaua?
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Tema 2. Boicoko3(p(pekTUBHAS KUAKOCTHASL XpoMaTorpadusi.
Xpomartorpagusi Ha ONTHYECKH AKTUBHBIX (pa3ax.

1. CywHocmb Memooa 8bICOKOIPDEKMUBHOL HCUOKOCMHOT
xpomamoepaghuu.

2. Annapamypa ons BOJKX. Bnox-cxema npubopa.

3. Tpebosanus, npedvsasisiemvle K NOOBUNCHBIM U HENOOBUNCHLIM hazam
6 BOJKX.

4, Ypasnenue Ban-/leemmepa 6 6b1COKOI(DGHEKMUBHOU HCUOKOCMHOTU
xpomamoepaguu.

5. Llemexmopwvl 6 BOJKX.

6. Ilpsamoe  pasdenenue  IHaAHMUOMEPO  Xpomamoecpaguell  Ha
XUPATbHBIX HENOOBUNCHBIX (hazax.

7. Ilpupoonvie u cunmemuyeckue onmu4ecKu aKMuUHvle HenoOBUNCHbIE
gas3vl.

Jlemexmuposanue onmuuecku aKmMuHuIX COeOUHeHU, NOAaPUMEmMp .

8. B uem cymHocTh MeTos1a BOKX?

Q. Kak Boirnsaut ypaBHenue Ban-/Ieemrepa qist BOXKX?

10. Kakue TpeGoBaHMS K HEMOJBHKHBIM U MOJABMXKHBIM (pazam B MeTOE
BOXX?

11. Kaxkue ¢a3bl Ha3pIBalOATCSI TOBEPXHOCTHO-B3aUMOICUCTBYIOLIUMHU ?

12, YTo Takoe «HOPMaJIbHbIe» U «OOpaIeHHbIe)» (a3bl?

13. B uem coctout ocHOBHas mpooOsiema satoupoBanus B BOXKX?

14, Kakue MeTob1 UCMIONB3YIOT JJISl PEIICHUsI TOM TPpOoOIeMbl?

15. N3 gero cocTout 6110K-cxema npudopa BIKX?

16. B ueM TpyaHOCTH XpoMaTOrpapu4yeckoro pa3aesieHusi SJHAHTUOMEPORB?

17, UT0 03HAYAET «CTEMEHb XUPATBLHOTO PACIIO3HABAHUS»?

18. Pa3HOBHIHOCTH XMpATBHBIX HEMOIABWKHBIX (haz?

19. B dem cocTouT CynHOCTh TUraHg000MEeHHOU XpomaTorpaduu?

Tema 3. IIpenapatuBubii acnekT I'KX n BIXKX.

1. B uem yenu ananumuuecxoeo u npenapamusnozo pasoenenus?

2. B uem cocmoum cxema naanuposanus npenapamueHo20 0eneHusl.

3. Cmenens pazoenenus 6 npenapamusroi BOIKX.

4. OcHosHble npuembl ONMUMU3AYUU OeleHU.

5. B uem cocmoum yupxynsayuonnviii memoo?

6. Memoobr  nosviwienusi  npouU3BOOUMENbHOCMU — NPEenapamueHbIX
KOJNOHOK.

7. HmnynscHulil pedicum npenapamueno2o 0eneHus..
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8. B ueM cocTouT pasHuLIa B LENAX MU METOJOJIOTMH AHAIMTUYECKON
B3OXX u npenapatuBHOn?

Q. Kak BBIMISIIUT ypaBHEHUE CX€Ma IUIAHMPOBAHMS IMPENapaTUBHOTO
pazneneHus?

10. Kakass crenmeHp pa3neneHuss AOCTaTOYHA JUIsl AHAIWTUYECKOM U
npenapaTUBHON Xpomarorpadun?

11. Kak  oTnuuarorcs ~ OCHOBHBIE — IMAPAMETPbl  pa3leNieHus B
aHAJIMTUYECKON U MpenapaTuBHON XpoMarorpapuu?

12. B 4em cOCTOAT OCHOBHBIE NPUEMBI ONTHUMH3ALUU MPENAapATHUBHOIO
pazaeneHus?

13. B dem coctout meToj1 penukiia?

14, B ueMm cocTout Meroa ppoHTaNbHOTO BHITECHEHUS?

15. B 4yem cocTout MeToa MNIyJIbCHOTO pekuma’?

Pazpnea I1l. Ilpoune xpomaTorpadguyeckne MeToabl.

Tema 1. Mon-o0MenHast xpomatorpadus.

1. Teopus uonnozo oomena.

2. Cmpykmypa u Kiaccugukayus UOHUMOS.

3. ObmenHas emMKoCmb UOHUMOS.

4, CenekmugHoCmb UOHHO20 0OMeEHA.

5. Koncmanma uonnoco obmena, xods¢ppuyuenm pacnpedenerus,
Ko3¢huyuenm pazoenenusi.

6. Memoovl uonoobmennol xpomamozpaghuu.

7. B dem coctout cynHoCTh HOHOOMEHHOM XpoMaTtorpadun?

8. UTo Takoe KaTHOHUTHI U AHUOHUTHI?

9. B dem 3akimrogaeTcs HOHOOOMEHHOE paBHOBECHE?

10. Kak BbIIIIuT N30T€pMa HOHHOTO OOMEHA?

11. Kakue meTonpl nHoHOOMEHHOM XpoMaTorpaduu Bbl 3HaeTe?

12, Yrto Takoe 0OMEHHasi EMKOCTh HOHUTOB?

13. ['e mpumeHstI0T HOHOOMEHHYI0 XpoMaTtorpaduio?

Tema 2. I'eab-xpomatorpadusi.

1. Hpunyun 2env-xpomamoepagpuu.

2. Obvemmble COOMHOULeHUS 8 COE 2eIA.

3. Msekue, nonysicecmiue u sxHcecmiue 2eiu.

4, Tpebosarnus k pacmeopumensm 8 2eib-Xxpomamozpaguu.

5. Kanubposounvie xkpusvle cenv-npoyecca: UcKitoueHue, CeleKmuHoe
NPOHUKAHUE, NOJIHOE NPOHUKAHUE.

6. Maxkcumanvuas nuxo8as emMKocmy 2eib-npoyeccd.

1. B dem cocTouT ocHOBHOE IIpeHa3HaYCHUE Tellb-XpoMaTorpapumn’?
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8. Kakoii Y4aCTOK KaJIMOPOBOYHOM KPUBOWU HAa3bIBACTCS
CUCKITFOUEHUEY, «CEIIEKTUBHOE» U IIOJIHOE TPOHUKHOBEHUEY ?

9. Kakue renu nucnomnb3yroTces B refb-XxpomMaTorpapun?

10. Kakue pacTBopuTEIN UCTIONB3YIOTCS B Telb-XpoMaTorpadun?
11. Kakwue Bupl renb-xpomaTtorpaduu Bbl 3HaeTe?

12. ['ne ucnonn3yercs renp-xpomaTtorpadus?

Tema 3. Apunnast xpomarorpagus U npoyue XxpoMarorpapuueckue
MeTO/bI.

1. Kpamkas xapaxmepucmuka 2azo60i, agunHOU, 1UcAHOO0OMEHHOL
agunuol, 2uOpoPOOHOLL, KOBANEHMHOU U OCAOOUHOL XPOMAmocpaghutl.

2. Xpomamoepagus npu cepXKpUMUHECKUX COCMOAHUAX NOOBUINCHOL
gas3vl.

3. T'uopoounamuueckasn xpomamozpagpusi.

4. B yem cymHocThs aduHHON XpomaTorpadpuun?

S. UTo MCronb3yroT B KauecTBEe HOCUTENS B ahUHHOM XpomaTtorpaguu?

6. Uro sBiseTcst HEMOABUXKHOM (azoit B ahpuHHOM XpomaTorpaduu?

7. B uem cymHocThs runpodobHoit xpomaTtorpadun?

8. B yeM cymHOCTh KOBaJIEHTHOUM XpoMarorpaguu?

Q. B dem cyimHoCTh Turanioo0MeHHoM aduHHON XpomaTorpaduu?

Pazpnen V. llpukiaagnasie xpomatorpaguyeckne MeTOIbI.

Tema 1. Xpomatorpaduueckue MeTOAbl AHATHU3A OKPYIKaIOLIEH Cpeabl.

1. Obvexmbi oKpydHcaroujeli cpeosl U UX OCHOBHbLE 3A2PA3HEHUSL.

2. Cnocobwi KOHYEeHMpUpoB8aHus AHATUSUDYEMBIX 00beKmos
(abcopbyus,  KpuoceHHvle  Memoobl  KOHYEHMPUPOBAHUS,  MEepOoPa3Has.
IKCMpaxKyust).

3. ecopbyus npumeceii uz copbenma.

4, Toxcuunble Gewjecmea 6030yxa, onpeoensemvle MemoooM 2a3080ll
xpomamoepaghuu (0Kcudvl y2nepooa, 2anio2eHvl U UX Npou3eo0Hvle, COeOUHEHUs.
asoma, cepvl U ocghopa, HUKOKUNAWUE Y2Ne8000PO0bl, APOMAMUYECKUe
Yenegooopoovl,  noauapomamuyeckue — yeneeooopoovl - IIAY,  ¢peonsi,
2AJ102eHY21e8000p00bl U Op.).

5. CpasHumenvuvlii  anaiu3  xpomamoespaguueckux U UHbIX
(CnexmpanbHbuIX, 1EeKMPOXUMULECKUX) MemO008 aAHAIU3A NO YYCMBUMENIbHOCMIU,
80CNPOU3BOOUMOCU, IKCAPECCUBHOCU U OpYyeUM KpUmepusim 6 aHaIu3e
3a2pA3HeHUll OKpYy#caoujell Cpeobi.

6. B ueM cocToUT CI0KHOCTH aHaHM3a O0BEKTOB OKPY>KAIOIICH cpesbl?

1. Kakue criocoObl KOHIICHTPUPOBAHUS BBl 3HaeTe?
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8. Yrto o3HavaeT MCTO/J paBHOBCCHOI'O KOHHGHTpI/IpOBaHI/ISI?

Q. Kakue ocHOBHBIE METOIBI JiccOPOLIMY BbI 3HAETE?

10. Kakumu MeTomaMu MOKHO OMPENEIsITh TOKCHYECKHE TMPUMECH
BO3YyXxa?

11. KakuMu MeTomaMu MOKHO OIpPENeNsaTh TOKCHYECKHE MPUMECH B
BOJIE?

Tema 2. Xpomarorpadpuieckue MeToAbl, OCHOBAHHBbIC HA aHAJIM3€
pPaBHOBeCHOI0 napa. PeakuuonHasi razopasi xpomarorpadus.
1. OcHosnwvie npunyunvt APII u poocmeenHvix Memooos.
2. Konuuecmeennvie onpeoenenus 6 memooe APII (  memooul
"abconromuoii kanubposxku" u "enympenneco cmanoapma').
3. MHnoeoxkpamnas 2a306as SKCMpaKyusl.
Junamuueckue sapuanmor memooa APIL

5 Henpepuvisnas cazosasn skcmpaxyus.

6 APII ¢ ucnonvzoganuem remyyux pacmeopumereli.

7. B uem coctout cynHocts Metoga APIIT?

8 KakoBbl 1oCTOMHCTBA MeTO1a?

9 OcHoBHbIe puHIMNEL MeTOna APII?

10. Kak ncnonesyror meron APII B konmmuecTBeHHOM aHanu3e?

11. B 4yem cymHOCTh ME€TO1a MHOTOKPATHOM ra30BOM SKCTPAKIN?

12. B 4em cymHOCTh METO1a HENPEPBIBHON ra30BOM SKCTPAKIIMU?

13. Kakue  cnocoObl  TOBBIINIEHWS ~ YYyBCTBUTEIBLHOCTH  METOJa

napoda3Horo aHanau3a Bbl 3HaeTe?

Tema 3. Xpomaro-macc-cneKTpoMeTpusi. AHaJIu3 HePTENPOAYKTOB
xpoMatorpaguyecKUMH MeTOAaAMM.

1. Konyenyus "xapaxmepusyrowux oemexmopog" (I'X'MC, ' X/UK®C u
I'’X/A2C).

2. brok-cxema xpomamoepagha ¢ demexmopom macc. Paznuunvie munoi
demexmopos macc ("uonnas nosywka”, macc-cerekmugHwlli Oemekmop).

3. Memoovl nposedenus ananu3a (CKAHUPOBauue, CeleKmusHblll UOHHDBILLL
monumopune - SIM).

4, Memoowvr  npobonoocomosku npu I'X/MC ananuze. Ilpumepol

OMOeNbHbIX MEMOOUK.
5. Teoxumus: munuzayus negpmeti ¢ nomowvio 1 7KX.
6. ObHapyceHue MecmopodCOeHUll NO COOEPAHCAHUIO  NPOCHEUUUX

apomamu4exkux COeOUHEHUI 8 NAACMOBLIX 800AX.
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7. Onpeodenenue  KaueCmeHHbIX  noKazamejel  He@hmenpooyKkmos
(okmaHosble U yemanosvie Yyucia, QpaKyuoHHbll COCMas ynpy20cms napos u op.)
¢ noMowbio "UMUMUPOBAHHOU Xpomaoucmuinayuu”,

8. Koumpone 3acpasnenus oxpyoicaioweii cpedvi HehmenpooyKmamu.
Onpedenenue KOHKpemubiX UHOBHUKO8 3A2PA3IHEHUS.

Q. Ananuz 2azo8, pacmeopeHHbIX 8 mpaHcHoOpMamopHbixX MACIAX.

10. B dem cymHoCTh METO/1a MacC-CIIEKTPOMETPUN?

11. B ueMm nmpeumyiiecTsa MeToia Macc-ClieKTpPOMETpUH ?

12, N3 yero cocTouT XpoMaToMacc-CeKTpomMeTp?

13. Kakass mpobomoaroroBka TtpeOyeTcs i MeToJa XpoMaTroMacc-
CHEKTPOMETPHUH?

14, ['e ucmomnp3yercs XpoMaToMacc-ClIeKTPOMETPUS?

15. Kakue 3agaun mo aHanu3zy HEPTENPOAYKTOB MOXKHO peniaTh C

MTOMOIIIBIO XPOMATOTPaPUIECKUX METOOB?

Tema 4. Xpomarorpaguueckue MeToAbl B KIMHNYECKOH TOKCHKOJIOTHH
U MeIUIMHCKON JuarHoctuke. Pa3iuyHble acnekTbl HCHOJIb30BAHUA
xpomaTorpaguyeckux MeTo10B B IPOMBIIIJIEHHOCTH.

1. Memoowvl obnapyscenus smunogozo cnupma 8 Kposu. Ompaesienus
MEMULOBLIM CRUPMOM U CRUPMAMU CUBYULHBIX MACeL.

2. Ompasnenus ocgopopeanuueckumu urncekmuyuoamu. Ompaesnenus
JIaKoKpacounvimu mamepuanamu. Ocmpvie MeOUKaMeHmMo3Hvle OMpPAGIeHUSL.

3. Tepanesmuueckue, mokcuueckue U JemalbHble KOHYEHMpayuu
HEeKOMOPbIX JIeKaPCMBEHHbIX CPeOCME U UHBIX XUMUYECKUX COeOUHEHUI.

4, Dapmakunemudekue Memoobl 8 KIUHUYECKOU  MOKCUKOTIOSUMU.
Onpeodenenue cooepaicanus KapooKcu2emo2ioouta 6 Kposu.

5. Konyenyus memabonumuueckux usmenenuil. Opeanuueckue nemyuyue
sewecmea npu paziudHuIx 3a001eeanusnx (Ouabem, pecnupamopHvie UHGeKyuu,
noYeuyHas HedoCMAamoyHOCMb U Op.).

6. Konyenyus memabonumuueckux usmenenuu. Opeanuyeckue nemyuue
gewecmsa npu paziudHulx 3a001e8anusax (Ouabem, pecnupamophvie UHGeKyuu,
noyeuHast He0oCMamoyHoOCms U Op.).

1. OnpedeneHue  KawecmeeHHvIX  nokazameneli  He@pmenpooyKmos
(OKmaHosble U Yyemanosvie Yucia, GpaKyuoHHwll cOCMas Ynpy2ocms napos u op.)
¢ nOMOWbIO "UMUMUPOBAHHOU XpoMaoucmuiisyuu ",

8. Memoo APII 6 mukpobuonocuu u MeOuyuHCKou OUAcHOCMuKe.
Q. Kuokocmnas ~ xpomamoecpagus ~ HyKIeuHOBbIX  Kuciom U
JIUNONONUCAXAPUOOS.

85



MeToauyeckue peKoOMeHIAIUN, ONIpeesiiole Mpoueaypbl
OlleHUBAHUSA Pe3yJIbTATOB 0CBOEHMS JUCIHHMILUIMHBI IPU TeKYIIel MpoBepKe
OueHka yCTHBIX OTBETOB:
Otmerka "OT1inuHo"

1. J1aH ITOMHBIN U NPABUIIBHBINA OTBET HA OCHOBE N3yYECHHBIX TEOPUH.
2. Matepuall OHAT U U3yYEH.
3. Marepuan W3J105KEH B ONPEAECICHHOU JIOTUYECKOU

MOCJIEIOBATEIBLHOCTH, JTUTEPATYPHBIM S3BIKOM.

4, OTBeT CaMOCTOSITEIIbHBIH.

OrMmeTka "Xopomo"

1, 2, 3, 4 — ananornudo orMerke "OTian4uHO".

5. Honyiiensl 2-3 HECYIIECTBEHHbIC OIIMOKK, WCIpPaBIECHHBIE IO
TpeOOBAHMIO yUUTENs, HAOMI01aIach "IEPOXOBATOCTh" B U3JI0KEHUU MaTepHaa.

OrTmeTka "'Y10BJIETBOPUTEIBHO"

1. VYy4eOHbIli MaTepuan, B OCHOBHOM, HU3JIOKEH TMOJHO, HO TPHU 3TOM
JOMYIIEHBI 1-2 cyliecTBEHHbIE OMUOKY (HATpUMeEp, HEYMEHUE TPUMEHSITh 3aKOHbI
U TEOPHUH K 0OBSICHCHHUIO HOBBIX (haKTOB).

2. OTBET HEMOJHBIM, XOTSA MU COOTBETCTBYET TpeOyemoil TiIyOuHe,
MIOCTPOEH HECBS3HO.

OrMmerka "HeynoBiieTBopurtebHO"

1. HesnaHnue nnm HemoHUMaHue OOJIbIIEH WU HanboJiee CyIeCTBEHHON
4acTH y4eOHOro MaTepuarna.

2. JlomyIieHsl  CyIIECTBEHHBIE OIIMOKH, KOTOpPhIE HE HCHPABISIOTCS
MOCJI€ YTOUHSIOIINX BOIIPOCOB, MaTEPHAIT U3JI0KEH HECBSIZHO.

1. OueHka ymMeHusl peliaTh 3a1a4M:

Otmerka "OTauyHo"
B pemienun u 00bsICHEHUN HET OLIMOOK.
Xon pernieHust parroHaTbHBIH.
Ecnu Heob6xoaumo, perieHne npou3BeIeHO HECKOJIbKUMH CTIOCOOaMH.

e

Jlomny1ieHbl OMOKY 110 HEBHUMATEIbHOCTH (OTOBOPKH, OMUCKH).
Ot1merka "Xopomo"

1. CymiecTBeHHBIX OMIMOOK HET.

2. Homymenst 1-2  HecylleCTBEHHbIE  OMIMOKM  WJIM  HEMOJHOE
00BsICHEHHE, WK UCTOJIb30BaHKE 1 criocoba npu 3alaHHBIX HECKOJIBKUX.

OrTmeTka "'Y10BJIETBOPUTEIBHO"

1. Homnymeno He Oosiee OAHOM CYUIECTBEHHOW OIIMOKH, 3allucu
HEIOJIHBI, HETOYHOCTH.

2. Periennie BHIOIHEHO ¢ OIIMOKAMU B MATEMATUYECKUX pacyeTax.
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Ot1meTtka "HeynoBierBopureibHO"

1 Pemienre ocyiiecTBICHO TOABKO C TOMOIIBIO YUUTEII.
2. JlonyIeHsl CyIeCTBEHHBIC OIUOKH.
3 Petiennie u 00bACHEHUE TTOCTPOCHBI HE BEPHO.

1. OuneHka MUCbMEHHbIX paldoT:
Kpurepun te xe. M3 OLEHOK 3a KaXIbld BOIPOC BBIBOJWUTCS CPEIHASL
UTOrOBasi OIIEHKA 3a MUChbMEHHYIO padoTy.
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