benepaibHOE TOCYAapPCTBEHHOE OFOKETHOE 00pa30BaTEIHPHOE YUPEKICHUE

b1.B./1IB.05.02

(unoexc oucyuniuHbl)

PABOYASA TIPOT'PAMMA AUCHUITVIMHBI

XpomarorpaduuecKkiue METOIbI aHATTN3a

BBICIIIETO 00Opa30BaHUs
«TONBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

(HaumeHOBaHUE OUCYUNTIUHDL)

110 HAIPABJICHHUIO TTOATOTOBKH (CIIEIUATLHOCTH)
18.03.02 Buepro- u pecypcocbdeperaromnire IpoIecchl B XUMHUUECKOH TEXHOJIOTHH, HEPTEXUMUU U

OUOTEXHOJIOTHHA

(K00 u HaumenogaHUue HanpasieHus no02omoesKu, cneyuanviocmu 6 coomgememeuu ¢ @I'OC BI10/ @I'OC BO)
PanmonansHOE IpUPOAOIIONH30BaHNE, PEITUKINHT M YTHIIN3AIHS OTXO0/I0B

®dopma 00ydeHHSI: 3a0UHAS

"o Habopa: 2019

(ranpasnennocmv (npoguin))

Pacnpenesienne 4acoB IMCHUIJIMHBI 110 KYpPcaM M BUIaM 3aHATHH (110 y4eOHOMY IJIAHY)

Kosmnuecto 3ET 4
Yacos no PYII 144
Buabl KOHTpOJISI HA JK3aMeHbI 3a4deTnl KypcosBbie KypcoBbie KoHTposbHbIe
Kypcax NPOEKThI padoThI padoTsI
(ny1s1 3a09HOM
¢opmbI
00yueHus)
4
NeNe kypcea
1 3 4 5 6 HTroro
3ET no kypcam 4 4
Jlekuun 6 6
JlabopaTopHbIe 6 6
IIpakTHYecKkne 6 6
IIpome:kyTouHas 0,25 0,25
aTTecTanus
KonrakTHas padora 18,25 18,25
Cawm. pabora 122 122
Kontposan 3,75 3,75
Hroro 144 144

Ceptudukar: 014FF7890041AFC5824E0982EFBICO0A4F

OOKYMEHT NOAMMCAH
ONEKTPOHHOW NOAMUCHIO

Bnapeneu: byHeB AnekcaHgp CusicaToBuy
OencteuteneH: ¢ 02.11.2022 go 02.11.2023

ToabarTu, 2019




PaGouas mporpamma coctariena Ha ocHoBanuu ®I'OC BITO/®I'OC BO u y4ebHorOo miaHa
HaIpaBJIeHUs MOAroTOBKH (crienranbHocTh)18.03.02 DHepro- u pecypcocbOeperaronime mporecchl B

XHUMHYICCKOM TEXHOJIOI'HNH, He(bTCXI/IMI/II/I H OMOTEXHOIOT U
(K00 u HaumenogaHue HanpasieHus n002omoeKu, cneyuarvhocmu ¢ coomeemcmsuu ¢ @I'OC BI10/ @I'OC BO)

PenensupoBanue pado4eil nporpaMmbl IMCUUIIMHBI:

OtcyTcTBYET

VYyebnas (pabouas) mporpamma o00peHa Ha 3acenannu Kadeapbl «XUMHUs, XUMUYCCKHE
MPOLIECCHI U TEXHOIOTUM» (ITpoToKoI 3aceqanus Ne 1 ot «06» centsaops 2018 r.).

Peuensent
(OondicHoCcmb, yueHoe 36aHue, CeneHy) (noonucsw) (H.0. @Pamunus)
«__» 20 T

Cpoxk aeiicTBusi pado4eil NporpaMmbl TUCUUIIMHBI 10 «06» ceHTsA0ps 2023 1.

Nudopmanus 06 akTyanu3anuu padoyeil NporpaMMsbl 1M CHHUIIJIMHbBI:

[TpoTtokoun 3acenanus kKagenpsl No  OoT «_ » 20 1.

[TpoTtokon 3acenanus kKagenpsl No  OoT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[TpoTtokon 3acenanus kKagenpsl No  OoT «_ » 20 1.
COT'JIACOBAHO

3aBeayromuii kadenpoii_«PanmoHansHOe TPUPOAOTIOIH30BAHUE U PECYPCOCOEPEIKEHUEY
(8vinyckaroujell Hanpasierue (CneyuarbHOCmy))

« » 20 T. M. B. KpaBioBa
(noonucs) (U.0. Damunus)
YTBEPX/AIO
3aBenytomuii kaheapoil_ «XuMus, XHMUYECKUE TPOIIECCHl M TEXHOIOTHNY
(pazpabomasuwieii PI1]])
«_ » 20 T I'. . OcraneHko




AHHOTALUSA
AMCHUILIMHBI (Y4e0HOr0 Kypca)
b1.B./1B.05.02 Xpomarorpaguueckue MeTOAbI AHAJIU3A
(MHIEKC 1 HAaMMEHOBAaHME JUCIUILTNHEI (yaeOHOTO Kypca))

1. eJp u 3aa0a4u U3y4YeHUs M CHUILIMHBI (Y4eOHOT0 Kypca)

Lens — dopmupoBaHME 3HAHWK W TOHATHA TIO OCHOBHBIM BOIpPOCAaM Xpomarorpadwuw,
YMEHUH 1 HaBBIKOB HKCIIEPUMEHTAIBHOM paboThI.

3agaun:

1. ChopmupoBath TeopeTHuecKuil (HyHIAMEHT COBPEMEHHBIX XpOMAaTorpapuuecKux
METOJIOB aHAJU3A.

2. [To3HaKOMUTH CTyJEHTa C OCHOBHBIMH XpOoMarorpagpuuecKuMu METOAaMHU aHajH3a,
(haKTHYECKUM MaTEepPHAIOM T10 aHATM3Y XUMHYECKUX U OMOXMMHYECKUX OOBEKTOB.

3. [To3HaKOMUTH CTYJEHTA C aJTOPUTMOM BBIYMCICHHHA M PACUETOB, UCIOIb3yEMBIX B
MPaKTHKE XpoMaTorpadhuyeckux u3MepeHui.

4. ChopmupoBaTh yMEHUSI U HABBIKM SKCIIEPUMEHTAIHHON pabOThI, CaMOCTOSATEIbHON
paboThI C HAYYHO-TEXHHUUECKOU JTUTEPATYPO.

S. Pa3BuTh COCOOHOCTH K TBOPYECTBY, B TOM 4YHCJE€ K HAay4HO-HCCIICIOBATEIIHCKOM
pabore, 1 BEIpabOTaTh MOTPEOHOCTH K CAMOCTOSTEIHHOMY MTPHOOPETEHUIO 3HAHUH.

2. MecTto qucuminHbl (yaeOHoro kypcea) B crpykrype OIIOII BO

HNannas aucruruinHa (y4eOHbIN Kypce) oTHocuTes K bioky 1 «/luctummmabl (MOTym)»
(BapuaTHBHAs 4acTh, AUCLUIUIMHBI IO BEIOOPY).

I[I/ICI_[I/IHJII/IHBI, y‘ICGHBIC KYpChbl, Ha OCBOCHHUHU KOTOPBIX 6a3preTc;1 JaHHas1s AJUCLUIIJINHA
(yuebOnsIii Kype) — «O01as 1 HeopraHudeckas XuMusiy; «Opraaudeckas XuMus»; « AHaTUTHYCCKas
XUMUA», «Du3nueckas XUMUS», «DU3UKO-XUMHUYCCKUE METOAbI aHAJIN3a».

JlucuumiuHel, y4eOHbIE KYpChl, JUIsi KOTOPHIX HEOOXOAMMBI 3HAHWs, yYMEHUS, HaBBIKH,
npuoOpeTaeMble B pE3yJbTaTe M3YYCHUS JaHHOW AWCHUIUIMHBI (y4eOHOro Kypca) —
«DKOJIOTHYECKasT JKcrepTuza», «MeToasl u HpuOOpHl KOHTPOJIS OKpYKAIOIIeW cpeabl u
HKOJIOTUYECKUM MOHUTOPHUHIY.

3. IInanupyemsbie pe3yabTaTbl O0y4eHHs] MO JMCHMILIMHE (Yy4eOHOMY Kypcy),
COOTHECEHHBbIE C IVIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00Pa30BaTe/IbHOM NPOrpaMMbl

®opmupyemMbie U HNuauxaropsl IL1annpyemMsble pe3yibTaThl
KOHTpOJIUpYyeMble AOCTUKEHU S o0y4eHHUA
KOMIeTeHIUH KOMIIeTeH U
(Ko 1 HAMMEHOBAHUE) (K01 1 HANMEHOBAHUE)

[TK-1. Crnoco6en | [1K-1.1.ITpoBoaut 3HaTh:
OCYIIECTBIISATh KOHTPOJIb KaYeCTBA ChIPbsl, | - OCHOBHBIE MPHUHLMIIBI W  METOJbI
TEXHOJIOTUYECKUI IPOMEKYTOUHBIX U | KAUECTBEHHOTO U KOJMYECTBEHHOTO
nporecc B | TOTOBBIX IPOAYKTOB | XpoMaTorpaduueckoro aHaIIN3a;
COOTBETCTBUU C | XUMHKO- anmaparypHoe odopmienue
CIIOCOOHOCTBIO TEXHOJIOTHYECKOTO XpoMmaTorpauueckoro ucciae 0BaHusl.
y4acTBOBATh B | Ipoliecca Ha COOTBETCTBUE | YMETh:
COBEpIICHCTBOBAHUU TE€XHOJOTHYECKUM - noaOupaTb ONTUMAJIbHBIE YCIOBHUSA

3




dopmMupyembie U HNuaukaropsl Ili1anupyemble pe3yJibTaThl
KOHTPOJINpYyeMble AOCTHKEHUS o0yueHust
KOMIIeTeHIUH KOMIeTeHI Ui
(koA 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)

TEXHOJIOTHYECKHIX TpeOOoBaHUSAM MIPOBEICHUS XpomaTorpaduueckoro
IIPOLIECCOB C TMO3MLMM mporecca
3HEpro- Hu Bnaners:
pecypcocOepexeHus, - METOJAMKaMH TOUCKA MOAXOJSALIErO
MUHUMU3ALNAN BapHaHTa paszneneHus BEILIECTB;
BO3JICUCTBUS Ha criocobamu OIICHKHU MOTPEUTHOCTH
OKPYXAaIoIIyIO Cpey (U3UKO-XMMHYECKOT0 SKCIIEPUMEHTA

TemaTuueckoe coaepkaHue TMCHUILIMHBI (Y4e0OHOT0 Kypca)

Pazpnean,
MOaYJb

IMoapa3znen, Tema

Moaynb 1.
["azoxpomarorpapudeckuit
aHaIN3

OcHoBHble mOHATHS. TepmuHomorus. Kiaccudukanuss MeTomos
I'X. OcHOBHBIE Yy37Bl Ta30xXpoMarorpagpuueckoi ammapaTypbl.
JerexToprl. OCHOBHBIE MapaMeTpbl XpomaTrorpaduyeckoro muka.
Teopuss BOTT. Ilpuunns! ymmpenus nuka. Kpusas Ban-/leemtepa.
Omnpenenenre ONTUMAIbHBIX YCIOBUHU Ta30XpoMaTorpaduueckoro
yaepxkuBaHus. Buapl HenmonBwkHBIX ¢a3. Knaccudukanus
copOeHTOB W copOaTroB. MexaHU3MBI yIEpKHUBaHHUS B Ta30BOM
xpomaTtorpadun. MeToapl KadyeCTBEHHOTO U KOJIWYECTBEHHOTO
aHaJIM3a.

Moayns 2. Metonasbl
SKUIKOCTHOU

xpomarorpaduun

OcHOBHBIE TEpPMHUHBI M NOHATHA. Amnmnaparypa Uisl >KUIKOCTHOMN
xpomarorpadumu. JleTeKTopHl. BapuanTel JKUJIKOCTHOM
xpomarorpadpuu.  Buapl  HemomBmxHBIX (a3 gma KX
PactBoputern g BOXX.  IlonsipHocTe  pactBopuTes,
MIOOTPONHBIM  pAx.  Mexanusmbel  yaepkuBanus.  Monnas
xpomarorpadusi. Mon-napusiii Bapuant BOXX. MunemnspHas u
HKCKIIIO3MOHHAs XpoMaTorpadus. ['unpodpunbhas xpomatorpadusi.
Xpomatorpaduss ¢  TMEpEeHOCOM  3apsna.  TOHKoCIoOiHas
xpomarorpadus (TCX).

Monyne 3. T'ubpunabie
METOBI XpoMaTorpapuu

Ceepxkputrnueckas Qmouanas xpomatorpadus. KanumnspHbrid
anekTpodopes. Xpomarorpapuss ¢ Macc-CHEKTpocKomuer, AD-
CIIEKTPOCKOIUEH, Ipyrie THOPUIHBIC METO bl XpOMaTorpaduu.

O0mas TpyA0eMKOCTh JMCIHUILIUHBI (YdeOHoro kypca) — 4 3ET.




4. CTpyKkTypa u coiep:kaHue TUCHUILVIUHBI (YdeOHOro Kypca) Xpomarorpadpuyeckue MeTo/Ibl aHAJIM3a
Kypc nzyuenus 4
Pazpea, IMoapasnaen, Tema Buabl yueoHoii padoThl Heo0xoaumele Dopmbl Pexom
MOAyJIb KonTakTHas pa6ora CamocrosTebHas padoTa MaTepHAaIbHO- | TeKYIIero | eHgye
(B yacax) TeXHUYECKHe KOHTPOJIA Mas
BCEro o Dopmbl B (¢op™MbI opranuzanuu pecypcsl JIATEp
3 NpoBeIeHUs yacax CaMOCTOSATEIbHOI aTypa
.g. JIeKIHiA, padoTsl (No)
= J1a60paTOPHBIX
= = = = NPaKTHYECKHX
= | g |5 | % 3aHATHIA,
q:) 8 E ? MeTOIbI
l§ g = o0yueHus,
= = @ peanusyromue
= MpUMEHSAEMY 0
: o0pa3oBarelibH
YI0 TeXHOJIOTHI0
Jlexums Nel. 2 Bebunap na 12 N3yuenue Kommerotep T 1 1-2
l'azoxpom | OcHoBHbIE MHOHATHA. TepPMUHOJIOTHSL. OHJIalH- BUJICOJIEKLIUH 1O 100 ITaHIIeT
atorpadpu | Knaccuduxarus METOJIOB I'X. IUIOINAJKE, uToram BeOWHapa, 6o cMapThoH
YecKui OcHoBHBIE Y3IIBI JIICKYyCCHUS B TECTBI JIJIs
aHaIN3 razoxpomarorpapuyeckom yare BeOMHapa CaMOKOHTPOJIA
annapaTypsl.
Hetextopel. OCHOBHBIE MapameTpbl 2 Brinonnenue 12 CamocTosTeabHOoe LMS-cuctema T 1 1-2
xpoMmarorpapuueckoro nuka. Teopus NPaKTHYECKUX BBITIOJTHEHHE Ha OCHOBE
BOTT. IlpuunHbl YIIUpPEHHS NHKA. 3a/laHuH C MPAKTHIECKUX Moodle,
Kpusas Ban-Jleemtepa.. KOHCYJIbTaluei 3aJlaHu#, KOHTPOJIb KOMITBIOTEP
TpernoaaBaTes cmensl [P-aapecos, 00 ITAHIIET
Ha Qopyme U aHaN3 TeKyIen 0o cMapThoH
gepes yCIIeBaeMOCTH TIPH
KOMMEHTapHuu B oMoty BPC-peiitunra
3aaHuUsIX
OrnpeneneHre ONTUMAaJIbHBIX YCJIOBUU CamocTosTenbH 12 CamocrosrtensHoe uzy- | LMS-cucrema IIT 2 1-2
ra3oxpomarorpau4eckoro o€ U3y4eHHe YEeHUE MaTepuaoB Ha OCHOBE
yIepKUBaHHS. BuIbl HENOABMIKHBIX PEKOMEHYEeMBIX yueOHHKOB, aHAJIH3 Moodle,
¢a3. Krnaccudukanms copOeHTOB H y4eOHHKOB HOBe/IeHHs 00y4aro- KOMIIBIOTED,

cop0aToB.

HIUXCSI IPU TTOMOTIU
LRS-cucremsl 1

Experience API, anamm3
TEKYIIEel yCIIeBaeMOCTH

1100 IUIaH-IIET,
0o cMapThoH




npu nomouu BPC-

peiituHra
JlaGopaTopHoe 3ansiTne Nel. Brinonuenue 12 CamocTosiTenbHOE LMS-cucrema 3ananus, 1-2
OnpeneneHne coAaepKaHUs TpUMecer mabopaTOPHBIX BBINTOJTHECHHE Ha OCHOBE MIpoBepsIeM
B TEXHUIECKOM IIUKJIOTEKCAaHE paboT ¢ 1ab0pPaTOPHBIX Moodle, ble
METOZOM BHYTPEHHEH HOpMaIH3auu KOHCYJbTaIen 3a/1aHui, KOHTPOJIb KOMITBIOTEP BPYUHYIO
TpernoaaBaTes cmennl [P-aapecos, 100 ITAHIIET
Ha Qopyme u aHaJIN3 TIOBEIICHUS 60 cMaptdoH
gepes CTYACHTOB IIPH
KOMMEHTapuH B nomomu LRS-cucremsr
3aJaHUAX u Experience API,
aHaJIU3 TeKylei
yCIIeBaEMOCTH IIPU
nomou BPC-pelitunra
Jlexnus Ne2. Uzyuenue 12 CamocrosrtensHoe uzy- | LMS-cucrema IIT 2 1-2
MexaHU3MBl YACPKUBAHHS B T'a30BOit MaTepuasa 1o YeHHE MaTepHajoB Ha OCHOBE
XpoMaTtorpadum. Mertoibt PEKOMEHTyeMOH Y49e0HHUKOB, aHAJIH3 Moodle,
Ka4eCTBEHHOTO U  KOJHYECTBEHHOTO JUTEpaType C noBeJeHus 00yJaro- KOMIIBIOTED,
aHam3a. KOHCYJbTaIien MIUXCSI TP TIOMOTITH 00 IUTaH-1IeT,
TpeToaBaTelIs LRS-cucremsr u 60 cMapThoH
Ha Qopyme. Experience API, anamms
Brinmonsenue TEKYIIEW yCIIEBAEMOCTH
MPaKTUYECKUX npu nomouu BPC-
3alaHull C KOH- peituHra
cynbTalnuein
IpernojiaBaTens
Ha (opyme u
yepe3 KOMMEH-
Tapuu B 3a/1aHU-
SIX
JlabopaTopHoe 3aHsiTHe Ne2. Brinosnnenue 12 CamocrosTenpHOe LMS-cuctema 3amanus, 1-2
OnpeneneHne coaep>kKaHUS MacCOBOM mabopaTOpHBIX BBITTOJTHECHHE Ha OCHOBE MIpoBepsIeM
JIOJIM  OCHOBHOTO BeIecTBa B H- paboT ¢ 1ab0opPaTOPHBIX Moodle, ble
OyraHoie  METOJOM  BHYTPEHHETO KOHCYJIbTaI[eH 3aJJaHui, KOHTPOJIb KOMITBIOTEP BPY4YHYIO
CTaHJapTa npenoaaBaTes cmensl [P-anpecos, 00 ITaHIIeT
Ha (opyme u aHalIu3 TOBEJCHUS 6o cMapThoH
yepes CTYIICHTOB IPU
KOMMEHTapuH B nomormu LRS-cucremsr
3aJaHUAX u Experience API,
aHaJIM3 TeKyulei
yCIIeBaeMOCTH TIPH
nomontu bPC-peittunra
Mertonbl Jlexnms Ne3. W3yyenue mare- 12 CamocrostensHOe n3y- | LMS-cucrema IT 3 1-2




KUAKOCTH | OCHOBHBIE TEPMHHBI U  TOHSITHUS. puana 1o pexo- YEHHE MaTepUajIoB Ha OCHOBE
oM Amnmnapatypa JUIsL XKHUAKOCTHOI MEHyeMOil 1u- y4eOHHKOB, aHAJIH3 Moodle,
Xpomaror | xpomarorpaduu. JleTexTopsl. Teparype ¢ KOH- noBeneHus o0yJaro- KOMIIBIOTED,
paduun BapuanTst JKUJIKOCTHOU cyJbTanuen HIUXCS TIPYU TIOMOIITA MO0 TUTaH-IIeT,
xpomatorpadun. Buasl HETOIBHUKHBIX TIpeToaBaTelIs LRS-cucremsr u 60 cMapThoH
¢a3 ma KX Ha Qopyme. Experience API,
aHaJIN3 TeKyulei
yCIIeBaeMOCTH TIPH
nomourn bPC-
peiitunra
Hownnas xpomatorpadus. MoH-napHbId CamocTosTenb- 12 CamocrosrenbHoe uzy- | LMS-cuctema 1T 4 1-2
Bapuant BOXX. Munemwispuas u HOE U3Y4YEHUE YEHUE MaTepuajoB Ha OCHOBE
9KCKIFO3UOHHAs Xpomarorpagus. PEKOMEHIYeMBIX yueOHHKOB, aHAJIH3 Moodle,
I'mppodunbHas Xpomarorpagus. yueOHHKOB HOBe/IeHHs 00y4aro- KOMIIBIOTED,
Xpomatorpadus ¢ IepeHOCOM 3apsaa. MIUXCSI TP TIOMOTITH 00 IUTaH-IeT,
LRS-cucremsl 1 6o cMapThoH
Experience API,
aHaJIN3 TeKyulei
yCIIeBaeMOCTH TIPH
nomoiu bPC-
peiitunra
JlaGopaTopHoe 3ansTHe Ne3. Brinonuenue 12 CamocrosiTenbHOe LMS-cucrema 3ananus,
3HAaKOMCTBO C pabOTOH KHUIKOCTHOTO 71a00paTOPHBIX BBINOJIHEHHE Ha OCHOBE IIpoBepseM
Xpomarorpada pabor ¢ J1a00PaTOPHBIX Moodle, ble
KOHCYNbTalen 3aJlaH1H, KOHTPOJIb KOMIIBIOTEP BPYUHYIO
IpernojaBaTens cmens! [P-anpecos, 100 ITaHIIeT
Ha (opyme u aHaIu3 TOBEJCHUS 6o cMapThoH
gepes CTYACHTOB IIpH
KOMMEHTapHH B nomommu LRS-cucteMsr
3aIaHUIX u Experience API,
aHaJIN3 TeKyulei
yCIIeBaeMOCTH TIPH
oMo bPC-
peiitunra
T'ubpuan CBepxXKpUTHYECKAs ¢rouHAS CamocTosTenbH 12 CamocrosrenbHoe uzy- | LMS-cuctema T 5 1-2
3 Xpomarorpagus. Kanwmmuispusiit 0€ U3yueHHe YEHHE MaTepUajIoB Ha OCHOBE
METObI anexTpoope3.  Xpomartorpadus ¢ PEKOMEHIYeMBIX yueOHHKOB, aHAJIH3 Moodle,
XpOMAaTor | Macc-CHeKTPOCKOMuei, AD- yueOHHKOB HOBe/IeHHs 00y4aro- KOMIIBIOTED,
padumn CHEKTPOCKONHMEH, JIpyrue TUOpHIHBIE MIUXCSI IPU TOMOIIU 1100 IJIaH-1IeT,

METOIBI XpOMaTOTPa(HH.

LRS-cucreMs! u
Experience API,
aHaJIN3 TeKyulei
yCIIEeBa€MOCTH TIPH

0o cMapThoH




nomoiiu BPC-

peiituHra
Hrorossiii TecT 2 CamocTosTeabHOoe LMS- Urorossiii
TECTHPOBaHUE 1o | cucrema Ha | TecT
OaHKy TECTOBHIX | ocHOBe Moodle,
3aIaHHM, aHalu3 | KOMIIBIOTED
TIOBEICHUS a0  TUTaHIIeT
TECTHPYIOIIUXCS  NpH | Tu00 cMapThoH
nomom LRS-cucremMsl
u  Experience AP,
KOHTpOJIb CMeHbl [P-
aJIpecoB, yaaneHHas
ayreHTH(UKaMs npu
MOMOIIU
pacrio3HaBaHUs U,
aHaJIu3 TEeKyLIeil
yCIIeBaeMOCTH npu
TIOMOIIU BPC-
perTrHra
Bcero 122
IIpomeskyToUHAasi aTTeCTAIUS 0,25
Kourpoanb 3,75

Hroro:

144




5. Kpurepun 1 HOpMBbI TeKYIIero KOHTPOJISAA U IPOMEKYTOYHOM aTTeCTAlMU

HaunmenoBanus Tunbl yaeOHBIX KomnmuecTBo VYcnoBus gomycka Kputepun u HOpMBI OLIEHKH
yueOHBIX MEPONPUITHI 6asoB
MEpONPUATHI
WunuBuayansHeie | BeinmoaHenue u 5 6ammos 3a | [Toarorosnen u nepeciian | 3aJjaHre BBITIOJIHEHO HEBEPHO WJIH BBIMOJIHEH HE
3aaHus (pacyeThl | 3aluTa 3a/laHus | JIaOOpaTOPHYIO | MPENoJaBaTeNi0 IMOJHBIA OTYET IO | CBOM BapHaHT, KoJu4ecTBO 0amioB — 0.
o 1aboparopHoit paboTy, Bcero | 3aJaHHUIO. 3ajaHue BHIMOJIHEHO BEPHO, HO UMEIOTCSA
pabore) 153a3 3aMeYaHMsl MPeToaBaTesl, KOJTMIeCTBO OaIOB
nabopaTopHbIe —or 2 10 4.
paboTsl 3amaHre BBIMOJITHEHO BEPHO U O€3 3aMEUaHH,
MaKCHMaJIbHOE KOJIHYECTBO 0AIoB — 5.
[TIpomexxyTouHsblil | BeimonHeHue 10 3a xkaxnapiid | JlomyckaroTcst Bce Hauucnarorces nponopiuuoHaaIbHO MPaBUILHBIM
TECT IIPOMEXYTOUHOTO | TecT, Bcero 50 OTBETaM
TecTa 3a 5 TecToB
Hrorosslii TecT BrinosineHue Mo 35 3ader 1o BCeM MHIUBUIYaIbHBIM Maxkcumym 35 GanioB

HUTOT'OBOI'O TECTA

3aJaHUsIM

Cxema pacuyeTa UHTOTOBOM OLEHKHU

Cymma 06amioB Mo BCeM HHAMBUIYAIbHBIM 33JIaHUSIM U UTOTOBOMY TECTY MaKCHUMyM

100 6anoB

®dopma npoBeAcHU
MIPOMEXYTOUYHOM aTTECTAUH

VYcnosus gomycka

Kpurepun u HOpMBbI OLIEHKH

3auer

(IO HaKOMUTEIILHOMY PEUTHHTY)

Jlomyckarorces BCe CTYIEHTBI

«3a4TCHO»

cTyneHT HaOpan 40 u Oomee OamioB 1O
HAKOMHUTEIbHOMY PEHTHHTY

«HEC 3a4YTCHO»

CTyneHT HaOpan wMenHee 40 OamioB 1O

HAKOITUTCIIbHOMY




6.

KpuTtepun u HOpMbI OLIEHKH KyPCOBBIX padoT (MPOEeKTOB)

JlaHHBIH pa3nen y4eOHbIM IIAHOM HE TIPeyCMOTPEH

7.

IIpuMepHasi TeMaTHKa NHMCbMEHHBIX PpadoT (KypcoBbIX, pedeparos,

KOHTPOJIbHBIX, PACYeTHO-TPaQUuYeCKUX u IP.)

JlaHHBIH pa3aen yueOHbIM TUTAaHOM HE TIPEAYCMOTPEH

8. Bomnpocs! k 3auery
Ne i/m Bomnpocsl k 3auery

1 Ucropuss xpomarorpadpun. CoBpeMEHHOE OMpeaeiIeHHe XpoMaTorpaduuecKkoro
npouecca. [IpuHnui.

2 Knaccudukanun xpomaTtorpaduueckux IpoLeccoB: MO TUITY arperaTHOTO COCTOSHUS
da3, mo crmocody mepeMenieHus: copdbaToB, Mo MPUPOJE Mpolecca pa3AesieHus, o
[EJIU UCCIIeIOBaHMS.

3 Kononounass xpomartorpadus. OCHOBHBIE MPOIECCH, MPOTEKAIONMME B KOJOHKE.
XpomarorpaMmma M 4To OHa JIaeT.

4 IIpencraBieHus 0 TEOPETUYECKUX Tapenkax. Y paBHeHue Ban-/leemrepa.

5 3aBHUCUMOCTb JHJENs 1 Xaama. Y paBHeHue Jlapcu.

6 OCHOBHBIE XapaKTEPUCTUKHU XPOMATOTPa()UIECKOTO YACP)KUBAHUSI.

7 Amnmapatypa (cucTtema HAacocoB, BBOA NpoObl, XpomMaTorpaduyeckas KOJOHKA,
JETEKTOP, MPEUMYIIECTBA HHTETPATOPOB).

8 I"a3oBas xpomatorpadus. [Ipunnun. Annapatypa. Cuctema nojauu rasa.

9 Komonku my1st ra3oBoit xpomarorpaduu, BEIOOP KOJOHKH.

10 | BBox npoOsbI B ra3oBoii xpomarorpaduu

11 I"azoxpomarorpaduueckue T1eTeKTOpHI.

12 | IcTouHUKH pa3MbIBaHHsI XpOMaTorpaduyeckoi 30HEbI.

13 KomOuHupoBaHHbIe METOJIBI T'a30BOi Xpomarorpaduu (macc-cnekrpomerp, ['X-NUK-
dypbe, aTOMHO-OYMUCCHOHHBIN JeTeKTOp, KomOuHanms KX-1"X).

14 | I'azoxxuakoctHas xpomarorpadus (I'KX).

15 OCHOBHBIE THIIBI HETIOBMYKHBIX KUJIKHUX (ha3

16 AHamuTHYeCKHUEe BO3MOKHOCTH MeToaa I KX

17 | I'azoagcopbumonnast xpomarorpadus (I'AX)

18 | AncopbenTsl, npumensiembie B AX

19 Ananutnyeckne Bo3MoxXHocTH MeTona 'AX

20 KunkoctHast xpomartorpadusi HU3KOTO U BEICOKOTO JIaBJICHHS

21 Cxema )XHJIKOCTHOTO XpoMarorpada BEICOKOTo JaBJICHUS

22 VYnepxuBanue B JKUIKOCTHOM xpomatorpaduu. Pazpemenue. CeleKTUBHOCTS.
D¢ dexkTuBHOCTH XpoMaTOrpadhuuecKOil KOJOHKH.

23 AcuMMeTpussT THKa B JKHUAKOCTHOM xpomarorpaduu. CBs3b paspemieHus ¢
CEJIEKTUBHOCTBIO, 3(p(PEeKTUBHOCTHIO U (AKTOPOM YAEPIKUBAHUSI.

24 MexaHu3MBl pa3ielieHus B JKUJIKOCTHOM xpomarorpaduu. HopmanbHo-(ha30BbIid U
o0panieHo-(a30BbIi BApHaHTHI XpoMaTorpaduu.

25 Brnusaue pacTBOpUTENs Ha yAEpKUBAHHE B OKMJIKOCTHOW Xpomarorpadumu.
DI00TPONHBIN S

26 | 3aBUCHUMOCTb yAE€pKUBAHUS OT COCTaBa NIIOEHTA. Y paBHeHHE CKOTTA.

27 Mogenu yaepxuanus B OO BOXX

28 Monenu yaepxusanus B HO BOXX.

29 | 'mapodunsHas xpoMarorpadus




30 | Monnas xpomarorpadusi.

31 Xpomatorpadus ¢ IepeHOCOM 3apsiaa.

32 DKCKITI03MOHHAsT XpoMaTorpadusi.

33 HoH-napHas 1 MUIleIUIIpHAast Xpomarorpadus.

34 | TonkocnoiHas xpomarorpadus (TCX) kak BapraHT )XKHIKOCTHON XpoMaTorpadum.
35 | AncopbunonHnas u pacnpenenurenbHas TCX.

36 | CocraB u ctpykrypa copoertoB st TCX. IloaroroBka miacTuH.

37 | loaroroBka u Hanecenue mpod B TCX. [IposiBnenne u 06paboTKa XpoMaTorpaMMEI.
38 Cpasuenne TCX nu BOXX, nepcnextuBsl MeToza.

39 Cepxkputnueckas durouaHas xpomarorpadus. usnyeckre OCHOBBI.

40 OOopynoBaHue, TMOABWXHBIE U CTallMOHapHbBIE (a3l Ui CBEPXKPUTHUECKOM
bmouHOM XpomaTorpaduu, JETEKTOPHI.

41 Ob6nacte mnpumenenuss CK®X. [Ilonstue o cBepXKpUTHYECKOH (IonaHOM
SKCTPaKIUU.

42 Kanunnspueriii anektpodope3. uznyueckre OCHOBBI M IPUHITNAI Pa3IeICHUsI.

43 OO6opynoBaHue, JETEKTHPOBAaHHUE B KaNWUIAPHOM 3iekTpodopese. Ilpumeps
MCIIOJIb30BaHUS.

44 OCHOBHBIE METO/Ibl KAYECTBEHHOT'O aHAJIN3A.

45 OCHOBHEIE METOILI KOJIMYECTBEHHOI'O aHAIN3A.

46 | Xpomaro-macc-CIEKTPOMETPHS

9. @oH/J OLEHOYHBIX CPEACTB Ui NMPOBeICHHS NPOMEKYTOYHOH aTTecTaluu
o0y4yaImmxcs Mo AMCHUILIHHE

9.1. Ilacnmopt ¢oHIa OLIEHOYHBIX CPECTB

Koa xonTposaupyemoii
Ne KonTposmpyembie pa3aesibl POHPY HaumeHoBaHue
KOMITeTEeHIIUHN
n/n (TeMbl) JTUCHUTLIHHBI OLIEHOYHOI0 CpeACTBA
(411 ee 4acTH)

1 Monayins 1. ITK-1 Tectbl U pacuer
["a3oxpomarorpapuyeckuii 71a00paTOpHBIX paboT
aHAIN3 Bomnpocs! k 3auery

2 Mopyns 2. Meroasl TIK-1 Tectbl U pacuer
KHUJIKOCTHOM Xpomarorpaduun 1abOpaTopHBIX paboT

Bomnpock! k 3auety
3 Monyns 3. ['ubpunnbie I1K-1 TecThl
METOJIbI XpoMaTorpapuu Bomnpocsr k 3auety

9.2. TunoBble KOHTPOJIbHBIC 32JaHUS MJIH HHbIE MATepHaJIbl, HEOOXOAUMBbIE IS
OLlEHKHU 3HAHMH, YMEHUI, HABBIKOB U (MJIM) ONbITA JAeSATEJIbHOCTH, XapaKTEePU3YIOIIMX
3Tanbl (POPMHUPOBAHUSI KOMIIETCHIIHII B Ipolecce 0CBOeHHUsI 00pa30BaTeIbHON MPOrpaMMbl

IIpuMepHBIii IEpeYeHb BOIIPOCOB VISl IIPOBEICHUS TECTUPOBAHUS:

1. Haiite onpenenenue xpomarorpaduu.

2. Kakune ocobeHHocTH Xxpomarorpapuu Mo3BOJISIOT JTOCTHYb JYYIIETO pa3/IeieHUs
BEIIIECTB C OJIM3KUMH CBOMCTBAMH 110 CPABHEHHUIO C IPYTUMHU METO/IaMU pa3/IesICHHsI.

3. [lepeuncnure crmocoObl TMOMy4YeHUsT XpomarorpamMm. YTo HCHONB3yeTcs B

Ka4CCTBC 3JIFOCHTOB B KaXKIO0M U3 CIIoco00B?
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4. Kak MOXXHO OCYIIECTBIATH HACHTH(PHKAIMIO OINpPENeIIeMbIX COCAWHEHUH B
CMeCH T0CIIe UX XpOMAaTorpaduyeckoro pasaeneHus?

5. Uro Takoe HMHIEKCHl yaepxkuBaHua? Kakue cCUCTeMBl WHAEKCOB YICpKHUBAHUS
HCITOJIB3YIOT B XpoMaTorpaduu (mpeuMyIiecTBEHHO B Ta30BOi)?

6. [epeuncnure crocoObl KOTMYECTBEHHOTO aHaM3a B XpoMaTtorpapuu. CpaBHUTE
UX MEXYy COOO.

7. [lepeuncnure OCHOBHBIE MOJOKEHHUSI KOHIICTIIUU TEOPETUYECKUX Tapeiok. B uem
€e HeJOCTaTKU?

8. Kak ouenuBatot 3¢ pekTHBHOCTS XpoMaTorpaduieckoil kononku? Kak Bennunna
s dexTuBHOCTH OTpakaeTcs Ha popme Xpomarorpaduaeckoro muka?

10. Kakas w3 Teopuii xpomarorpaguu maeT OCHOBY JUIsl ONTHMM3ALUU
3 PeKTUBHOCTH XpOMATOTPaPUIECKON KOJIOHKH?

11.  Kakuwe Tumbpl KOJOHOK HCHONB3YIOT B Xpomarorpaduu? CpaBHUTE HX MEXKIY
COOOH.

12. Kak 3aBucuT BBICOTA, PKBHBAJICHTHAas TEOPETUYECKOM Tapeyke, OT CKOPOCTH

MOTOKA MOJABMXHOM (ha3bl: a) I HAaCaIOYHBIX (HAOMBHBIX ) KOJIOHOK M KAMMJUISIPHBIX KOJIOHOK B
ra3oBoii xpomarorpaduu; O) ANS HAcaJOYHBIX KOJOHOK B Ta30BOM UM KHIKOCTHOM
xpomarorpaduu?

13.  Kak Brnuser popma u3orepMsl copobunu Ha hopMmy xpomarorpaduyeckoro nuxa?

14. Kakass BenwmumHa WCMONB3yeTCS B XpoMarorpaduu uisi ONTUMHU3AIMH YCIOBUMA
Xpomarorpaduyeckoro paseneHus?

15. Ot kakux (aKTOPOB 3aBUCHUT BEJIIMUMHA Pa3pEIICHUS?

16. Kakume BapumaHThl Ta30BO XxpomaTtorpaduu Bel 3Haere? CpaBHUTE HX
BO3MOXXHOCTH, YKQXKHUTE 00J1aCTh MPUMEHEHUSI.

17. B dyem mnpeumymniecTBa KanmwUISIpHOW Ta30BoM xpomarorpadpuu? Yem oHu
onpeaesstoTcs?

18.  CpaBHuTe JABa pexuma pas3fieleHus B Ta30BOW  Xpomarorpadpum —
WU30TEPMUYECKUN U TPOTPAMMUPOBAHUE TEMIIEPATYPHI.

19.  Ilepeuncnure neTEKTOPHI B Ta30BOM Xpomarorpaduu.

20. Ha 4Wem oOCHOBaHO MOJy4eHHME CHTHAJIA MPU HUCIOJIb30BAaHUM KaTapoMeTpa?
[Touemy B 3TOM ciydae TEIIONPOBOJAHOCTD I'a3a-HOCUTENS OJDKHA OBITh KaK MOXHO OO0JIbIIeiH?

21. Kaxoit raz-HoCHTENb ClIeyeT BHIOPATh MPU MCIOIL30BAaHUHM KaTapoMeTpa: a) JJIs
OTIpeieNIeHUs] HU3KUX KOHIIEHTPALUil MeTaHa, OKHCH yIiIepoja WK Kuciopoa; 6) Bogopoaa?

22. Ha yeM OCHOBaHO MOJy4YEHWE CHUTHAJa IPU HCIOJIB30BAHUM HMOHU3ALMOHHBIX

netekTopoB? CpaBHUTE MPUHIMIT PabOThHI MJIAMEHHO-MOHU3ALMOHHOTO JIETEKTOpa U JIETEKTOpa
3JIEKTPOHHOIO 3aXBaTa.

23.  OObscHUTE NPUHLUI PaOOTHl (HOTO-MOHU3AIMOHHOTO JAETEKTOpa B Ta30BOU
xpomarorpaduu. B yem ero qocrouncraa?

24.  llepeunciaure [IPEUMYIIIECTBA MaccC-CIIEKTPOMETPUYECKOTO JETEKTOpA.
OO0BsicHUTE IPUHITUTT €70 PAOOTHI.

25. C xakoil 1enpl0 B Ta30BOM Xpomarorpaduu HCHOJB3YIOT CHCTEMBI C JIBYMS
MIOCJIEIOBATEIbHO COEAUHEHHBIMU JeTekTopaMu? [lo KakoMy MNpUHLWIY 3TH JETEKTOPbI
BBIOUPAIOT?

26. Yro Takoe — peakimoHHas razoBas xpomatorpadus? Kakue Bol 3HaeTe BapuaHThI
metona? B ueM mpeumyIiecTBa 1 HEAOCTATKH PEAKIIMOHHOM ra3oBoi Xxpomarorpaduu?

27. Kakne ananuThueckue 3aayd  MO3BOJISIET  pemiaTh  METOJ  Ta30BOil
xpomarorpadun?

28. MoOXHO 1 OnpeAesITh HEOPraHUYECKUE COETMHEHUS C UCI0JIb30BAHUEM Ta30BOil
xpomarorpadun? Kakue BapuaHTbl METOa UCTIOIB3YIOT JUIS ATOTO?

29.  Tlepeuuncnaute 0COOCHHOCTH U MPEUMYIIECTBA BHICOKOI(PHEKTHBHOM KUIKOCTHOM

xpomarorpaduu (BOXX). Kakue BapuanTbl MeTO1a HCIOIB3YIOT B aHATUTHYECKON IPAKTUKE?
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30. Kakue copbentsl ucnonb3yorT B BDXKX? Kakum TpeOOBaHUSM OHHU JIOJKHBI
OTBEYaTh?

31.  Ilouemy HambGonee nomymsipabie copOeHTsl B BOXXX — cunukarens u, 0coO€HHO,
MoauduIpoBaHHble cuuKarenu? Kak mpoBoasT MoanpUKannio CHIHKaress?

32.  Ilepeuncnure TpeboBaHMs K MOABMKHOHN (aze B BOXKX.

33. Yem ompenensieTcs TIOUPYIOIIasi CTIOCOOHOCTh MOJBMKHON (ha3bl B KUIKOCTHOM
xpomarorpadun?

34.  Kak mogOuparoT cocTaB MOABMKHOM (a3bl B KUIKOCTHON Xxpomatorpadpuu?

35. Yro Takoe rpaAMEHTHBIM peXUM 3aroupoBaHusa? Kakumu npemmyniecTBamMu OH
o0aaeT o CPaBHEHUIO C N30KPATUYECKUM IIOUPOBAHUEM?

36. Kak Bmuser temmeparypa Ha 3(QEeKTHUBHOCTb M CEIEKTUBHOCTH pa3icieHHs B
YKUJKOCTHOM XpomaTorpahun?

37.  CpaBaure aBa BapuaHTa ajacopobumonHoii BOXKX — HopmanbHO-(a30BbI U
oOpareHHO-(pa30BbIi.

38.  Kakue Monenu MOYKHO HCIOJB30BaTh [JIsi ONUCAHUS MEXaHW3Ma pa3JelIeHUs
BEIIIECTB B HOpMaIbHO-(ha30Boit XxpomaTorpadun?

39.  Kakumu 3aKOHOMEPHOCTSIMH OIUCHIBACTCS YAEP KUBAHUE BEIIECTB B 0OpaIeHHO-
dazopoit BOXX?

40.  Yro Takoe — MOH-TIapHas oOpaieHHo-¢pa3zoBas BOXX? Kakue HenoaBmxHbIEC U
HOJBMKHBIE (Da3bl UCIIOJIB3YIOT B JAHHOM BapHaHTe XpoMmaTtorpapuu?

41.  Kak moBBICHTH (IIOHM3HTBH) JITIOUPYIOUIYIO CIIOCOOHOCTh MOJBMXKHOHM (ha3el B

HOpMaJIbHO-(ha30BOM, 0OpaIieHHO-(Pa30BOM U MOH-TTAPHOUN XpomaTorpadun?
42.  Ilepeuncinrte OCHOBHBIE JETEKTOPHI, KOTOPBIE NCIIOIB3YIOT B BOKX.

43. CpaBHure MPUHIIAI paboTsl u BO3MOXHOCTH MIPUMEHEHUS
CHEKTPOPOTOMETPUIECKOTO U (PIIyOpUMETPHUECKOT0 JeTEKTOpoB B BOXKX.

44. Kakwue BelecTBa MOXKHO ONPEAEIATh MPU UCIOJIb30BAHUU AMIIEPOMETPUUECKOTO
nerekropa? Ha uem 0cHOBaHO MOJIyde€HUE CUTHaA IIPU MCIOIb30BaHUU 3TOr0 JIeTeKTOopa’?

45. JlaiiTe onpeneneHrne HOHHON XpoMaTorpadum.

46.  TpeboBanusi K HOHOOOMEHHMKaM B HWOHHOW xpomarorpadpuu. Kak wux
CHUHTE3UPYIOT?

47. Kak mnpoBoasar paszgerneHne aHUOHOB (KAaTHMOHOB) JBYXKOJOHOYHOM MOHHOMN
xpomarorpadueii? B 4em cocToOUT posib MOAABIISIONIEH KOJTOHKHU (CUCTEMBI)?

48. [lepeuncnure OOCTOMHCTBA ¥  HENOCTATKH  IUIAHAPHOW  (TOHKOCIIOHHOM)
xpomarorpaduu (TCX).

49.  IlepeuncinnTte BapUaHTHI JIOUPOBAHUS KOMIIOHEHTOB B TCX.

50. Kaxkue Brl 3HaeTE criocoOs! naeHTudukanuu seniects B TCX.

51.  Kakue npuemsl UCNIONB3YIOT 711 KOJIMYECTBEHHOTO OIPEIEICHHS] KOMIIOHEHTOB B
TOHKOCJIOMHOW XpoMartorpadun?

52.  Kak MOXHO TOBBICUTH d()(PEKTUBHOCTh pa3/ieicHHs] KOMIIOHEHTOB B TUTAHAPHOU
(TOHKOCIIOIHOM XpomaTorpadun).

53. Ha yem OCHOBaHO pa3/ieJicHHE BEIIECTB B METOE KAMJUIIPHOTO 3IEKTpodopesa
(KD3).

54.  Kakue BapuaHTBl KanmUIBIpHOTO 3eKTpodopesa Brl 3Haete? Uem ompenensercs
BpeMs Murpanuu Beniects B KO7?

55. B ueM mpuurHa BO3HUKHOBEHUS dJIeKTpoocMoTudeckoro motoka (DOIT)? Kakue
(bakTOpbI BIUAIOT Ha €r0 HaMpaBiIeHUE U BETUUYHUHY?

56.  Vkaxure HampaBieHue JBwkeHus OOIl, KaTMOHOB M  aHHOHOB B

HEMOAM(DULIMPOBAHHOM KBaplLIEBOM KaNUJUIAPE NPU NPUI0KEHUU HAMIPSKEHMSL.

57.  Kak moxHo oOpatuts ODI1? J11s1 4ero ucmosb3yroT 3ToT npuem B KO?

58. Vkaxure  HampaBiaeHue  aBwkeHus — JOIl,  kaTHOHOB,  aHMOHOB B
MOIUGHUIMPOBAHHOM KamWUIsIpe TNpH NPUIOKEHUW HampsbkeHus. Hapucyiite oOmmii Bun
3J1EKTPOdOpETrpaMMBI.
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Tunbl pacyeTHbIX 32124

Kauecmeennwvui ananus

1. Pacuer xapaktepucTuk yaepkuBaHUS (MEPTBBIA YACPKHUBACMBIA O0O0BEM,
0o0BbEeMHasi CKOPOCTh Tra3a-HOCHUTENs, JHMHEWHass CKOPOCTh Ta3a-HOCUTENs, IOMPABOYHBIC
KodpuUIMEeHThl Ha TMepenaja JaBiC€HUs, NPUBEIECHHBIE XapaKTEPUCTHKU YyICpKUBAHUS,
KOO(QQUIHUEHTHl €MKOCTH, OTHOCHUTEIbHBIC XApAaKTEPUCTHKH  yACPKUBAHHS, HHJIEKCHI
yAepKUBaHU, KOHCTaHTHI PopriHaiinepa u Mak-PeitHonbaca).

2. Pacuer XapakTepUCTHK KOJOHKM (YHCIO TEOPETHUECKUX TapesoK, YHCIIO
3¢ (eKTUBHBIX  TapeloK, BHICOTA, HSKBUBAJICHTHas TEOPETHUYECKON  Tapeike, BBICOTA,
SKBUBAJICHTHAsT A(PPEKTUBHON Tapeike, 3aBUCHMOCTb 3(P(PEKTHMBHOCTH OT CKOPOCTH IOTOKa
MOJBWKHOM (a3bl, MpHUBEIEHHBIE BBHICOTA W CKOPOCTh MOTOKAa MOJBMKHOM (a3bl, KpuTepuit
paszfeneHus, HeoOXOIuMoe ISl pa3fefieHHs YHCIO TapesioK, YHCIO pa3leseHus, TOJIIMHA
IUICHKH B KalmWUIAPHOW KOJIOHKE, MPOHUIIAEMOCTh, MAKCHUMAJIbHO JOMYCTHUMOE KOJIUYECTBO
BBOJIUMOI ITPOOBI, CBOOOIHOE CeUeHNE KOJIOHKH, BIUSHIE BHEKOJIOHOYHOTO MTPOCTPAHCTBA.

Konuuecmeennwviu ananus

1. CpolicTBa nerexkTopa (OTKIMK JETEKTOpa, UYBCTBUTEIBHOCTh JETEKTOPA,
KOHIIEHTpallMsi M MaccoBas CKOpPOCTh TOTOKa copOaTta B MaKCUMyMe IHMKa, IOpOroBas
YYBCTBUTEIBHOCTh JIETEKTOpa, Mpees OOHApy>KEHHs, 3aBUCUMOCTh OTKJIHMKA OT KOJHYECTBA
aHAJM3UPYEMOTO BEIIECTBA)

2. Paboune MeToAbl KOJTMYECTBEHHOTO aHanM3a (METOoa aOCONIOTHOM KaauOpOBKH,
METOJT BHYTPEHHEro CTaHJapTa, METOJ CTaHAapTHOM J00aBKM, METOJ BHYTPEHHEH
HOpMaJTU3aIiH, METO JBOWHOTO BHYTPEHHETO CTaHapTa)

IIpumenenue xpomamozpaguu 0nsa onpedeneHus PuzuUKO-XuMUYECKUX 8eIUUUH

1. KoHcranTa pacnpenenenus

2. TepmonuHaMuueckue BeIWYMHBI (M3MEHEHUs »dHepruu [ub0ca, >HTAIBNNH,
SHTPOIHH, CMEIIaHHbIE BUPUATbHBIE KOI(PPHUITUESHTHI)

3. Pacuer Tremneparyp kuneHust

4. Pacuet uzorepm copbOiun

5. OmnpeneneHue NOBEPXHOCTH aacopOeHTa

9.2.1. OOpa3ubl NPOMEKYTOYHBIX TECTOB

1. Uro Takoe agcopoums?

Bri6epute oquH 3 4 BapuaHTOB OTBETA:

1) MOTJIOLIEHUE BEIECTBA TOBEPXHOCTHIO APYrOro BEIIECTBA
2) pacTBOpeHHE KOMITOHEHTa B 00beMe peareHTa

3) HOTJIOIIEHHE BEIIECTBA 00bEMOM JPYroro BEIIeCcTBa

4) pacrpeiefieHne BeIecTBa MEXy AByMsl hazamMu

2. Yrto 03HaUaeT CIIOBO «xpomatorpadus» B J0CIOBHOM TepeBojie?
Bribepute ouH U3 4 BAPHAHTOB OTBETA:

1) «UBETOIHNCH»

2) «HUCCIENOBAHUE COCIMHEHUN XpPOMay

3) «pa3NoKEHUE MO LBETY»

4) «OMMUCAaHUE XUMUU OKPALLIECHHBIX COCIUHEHUIN»

3. TepMuHBI «aacopOIMs» U «aOcopOLuUs» pa3IuYHbI?
Bri6epute oqun 3 4 BapuaHTOB OTBETA:

1) J1a, 9TO pa3HbIC MOHATHUS

2) HET, 3TO CHHOHUMBI

3) TepMuHa «abcopOuus" He CyIIeCTBYeT
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4) MOHSITHE «aJICOPOIUS» IITUPE TOHITHS «abcopOIns

4. B nonsiTun «reopeTrueckas Tapeska, HCIoJIb3yeMOM B TEOPHH XpoMaTorpadum,
TEPMHH «TaPEJIKa»
BriGepure oauH u3 4 BApHaHTOB OTBETA!

1) M03aMCTBOBAH M3 TMIpoliecca peKTH(UKAIIHI

2) I103aUMCTBOBAH U3 IIpoLiecca PUEMKHU PAJHOBOIH

3) 00YCIJIOBIICH CXOJICTBOM YCTPOMCTBA C TAPEIKOM, KaK BUIAOM IOCYIbI

4) M103aMMCTBOBAH U3 IIPOLIECCA DIKCTPAKLINHU

5. Jlenenne xpomaTorpaduu Ha Ta30BYIO U )KUIKOCTHYIO 00YCIIOBIIEHO

Bri6epute oquH u3 4 BapuaHTOB OTBETA:

1) arperaTHbIM COCTOSTHHEM TOJIBIKHOM (a3bl

2) arperaTHbIM COCTOSTHHEM HETIOJBMIKHOM (hasbl

3) arperaTHbIM COCTOSTHHEM BBOJUMOM MTPOObI

4) B XpoMaTorpaduu HET TAKOTO JACIICHHS

6. Packpoiite onpeneneHue cienyomux XxpoMaTorpadhuuecKux MOHATHN

VYKaKuTe COOTBETCTBHE ISl BCEX 4 BApUAHTOB OTBETA:

1) AJTIOCHT

1) noJIBIKHAs (aza

2) copOeHT

2) HeToABIKHAs (a3a

3) copOar

3) KOMITOHEHT IIPOObI, BBEJICHHBIH B KOJIOHKY

4) AJTI0AT

4) MOJIBIKHAS (haza ¢ KOMIIOHEHTaMH MPOObI

7. [TonsapHbIEe cOeqMHEHUS - ITO

Bri6epute oquH 3 4 BapuaHTOB OTBETA:

1) COEIMHEHUS, B KOTOPBIX CYLIECTBYET pa3leiCHHUE 3apsoB, XapaKTEpU3yeEMOE
JTUTIOJbHBIM MOMEHTOM

2) BEIIECTBA, CYIIECTBYIOLIUE TOJIBKO IIPXU HU3KOU TEMIIEpaType

3) BEILIECTBA, TPOBOISAIINE FIEKTPUUECKUN TOK

4) BELIECTBA, OJIIPU3YEMBIE IIPU HAJOKEHUU IJIEKTPUUECKOTO TOKA

8. KauectBenHslit ananus - 3To

Bri6epute oqun u3 4 BapuaHTOB OTBETA:

1) YCTaHOBJICHHE COCTaBa MPOObI

2) orpeziesieHue KayecTBa MPOIyKIIUU

3) aHayn3, nposesieHHbIN cornacHo I'OCTam u HopMaTuBam

4) aHaJINW3, TPOBEACHHBIH HAa  BBICOKOM JKCIHEPUMEHTaJIbHOM YPOBHE C

UCIIOJIb30BAaHUEM HOBEHIIIMX XpoMaTorpaduyeckux npruoopos

9. OCHOBOIIOJIO)KHUKOM XpomaTtorpaduu sBisieTcs
Bri6epute oquH U3 5 BapuaHTOB OTBETA:

1) M.C. IIBet

2) Ban-/leemtep

3) M.C. Buraeprays

4) A.A. KyxoBuikuid

5) A. Maptun
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10.  Kakyio uHpOpMaLUIO HENB3sI MOTYYUTh U3 XPOMATOTPaMMBbI?
Bri6epute oqun u3 6 BapuaHTOB OTBETA:

1) BpeMs IpeObIBaHMS BEIIECTBA B KOJIOHKE

2) BBICOTY TTHKa

3) HIMPUHY [THKa

4) [UIOIIAAb [TNKa

5) OLICHKY aCUMMETpUU

6) 9uCiI0 (QYHKIIMOHAIBHBIX TPYII B COSTUHECHUH

1. Pacnonioxkurte naHHbIe mapamMeTphl MO0 BO3PACTAHUIO UX 3HAYEHUI
VYkaxkure MOpsIOK cleloBaHus BceX 4 BAPHAHTOB OTBETA:

1) MEpPTBOE BPEMsl yIEePKUBAHUS

2) BpeMsl YACPKUBAHUS

3) YHCTOE BpEMsl yIepKUBAHUS

4) yIepKUBAEMbIil 00beM

12.  OtmerbTe mapaMmeTpbl, HEOOXOAUMBIE IS pacuyeTa paKTopa yIep>KUBAHHS
Bri6epuTe HECKOIBKO M3 5 BApHAHTOB OTBETA:

1) BpeMsl YACPKUBAHUS

2) MEPTBOE BpEeMs

3) LIMpPHHA [TMKA Ha TIOJIYBBICOTE

4) MIMPHHA ITMKA Y OCHOBAHUS

5) BBICOTA MHKA

13.  DddexTuBHOCTD pa3eneHus OLEHUBAETCS B XpoMaTorpaguu mo
Bri6epuTe HECKOIBKO M3 5 BApHAHTOB OTBETA:

1) YHUCIIYy TEOPETHUUECKUX TapEJIOK

2) 10 BBICOTE, YKBUBAICHTHON TEOPETUUECKOU TapeIIKe

3) 10 CEJIEKTUBHOCTH pa3JelIeHUs

4) 10 Pa3peIICHUIO TTMKOB

5) 10 BEJIMYMHE MEPTBOTO BPEMEHHU KOJIOHKH

14.  Kpusas Ban-/leemTepa npeacraBiser coooi
BriGepute oquH U3 5 BapuaHTOB OTBETA:

1) 3aBUCUMOCTb BBICOTBI, SKBUBAJICHTHON TEOPETUUYECKOM TapENKEe OT CKOPOCTH
MOJABMKHOM (pa3bl

2) 3aBHCUMOCTh CKOPOCTH TOABIJKHOW (a3pl OT BBICOTHI, HKBHUBAJICHTHOU
TEOPETUYECKOMN Tapeske

3) 3aBHCHUMOCTH BBICOTHI ITMKA OT CKOPOCTH MOABHKHON (ha3bl

4) 3aBUCUMOCTb CKOPOCTH MOJIBUKHOH (pa3bl OT BBICOTHI KA

5) 3aBUCHUMOCTD BBICOTBI ITUKA OT BBICOTHI, 3KBUBAJICHTHOU TEOPETUUECKOU Tapeke

15.  Kpusas Ban-/leemTepa no3BossieT BEIOpaTh

Bri6epute oquH U3 5 BapuaHTOB OTBETA:

1) ONITUMAJIbHYIO CKOPOCTbH MOJIBMXHOM (pa3bl

2) ONTHUMAJIBHYIO CEJICKTUBHOCTD Pa3JEeIICHUS

3) ONTUMAJIbHOE YIIMPEHUE ITHKA

4) ONTHUMAJILHOE BPEMS YICP/KUBAHUS ITUKA

5) ONTUMAJIbHYIO HEMOJBIXKHYIO (pazy

16.  IIpouwuraiite ompenenenue xpomarorpaduu. "Xpomartorpadpus - 3TO Tpolecc

pasfeneHns BEUIeCTB IMyTeM HUX MepepachpefesieHns MEXIy ABYMs HECMEIIMBAIOIIMMHUCS
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(azamu 3ac4eT MHOTOKPATHO MOBTOPSIOIIUXCS aKTOB COpOLIMU U aecopOuun." SIBnsercs au 3To
OnpeAeICHUE MOTHBIM?
BriGepure oauH u3 4 BApHaHTOB OTBETA!

1) Her, ykazano HeoOXxoaumMoe, HO He TJOCTaTOYHOE yCIIOBHE

2) Jla, B 3TOM U €CcTb CyTh XpOMaTOrpapuuecKoro mporecca

3) 3T0 ompeielIeHre COBCEM HE COOTBETCTBYET MPOLIECCY XpoMaTorpapuu

4) OTo ompenereHWe NOJIHOE, HO B HEM JONyIIeHa omuoOka: (a3sl MOryT
CMEIINBAThCA

17. JIeTeKTop - 3TO yCTPOUCTBO, TJIABHOM 3a/1aueid KOTOPOTO SIBISETCS

BriGepure oauH u3 4 BApHaHTOB OTBETA!

1) 0oOHapy>XeHHE Y4ero-1moo

2) OTHMCaHUE YeT0-T100

3) YCWJICHHE CUTHaJa

4) pa3zaeneHue KOMIOHEHTOB

18.  Tepmocrar - 3T0 YCTPOICTBO, IPEIHA3HAYEHHOE AJIs

Bri6epute oqun 3 4 BapuaHTOB OTBETA:

1) MO/ IepKaHUS ITIOCTOSIHHON TEMIIEpaTyphl

2) 3alUTHI AJIEMEHTA OT Ieperpena

3) MOAAEPKAHUS IOCTOSTHHOTO HAIIPSKEHUS B IETEKTOPE

4) MOJJIEP>KaHUS TIOCTOSTHHOT'O COTPOTHUBIICHHUS B 3alIUCHIBAIOIIEM YCTPOIICTBE

19. 19.ITpoknaccuduuupyiTe OCHOBHBIE Ta30XpoMaTorpaduuecKue TeTEKTOPhI 10 UX
CEJIEKTUBHOCTHU

VYKaxuTe COOTBETCTBHE ISl BCEX 4 BAPUAHTOB OTBETA!

1) [Mnamenno-nonnzanuonubii gerextop (ITN/)

1) CeneKkTUBHBII

2) Herextop no teronpoBoanoctH (ATII), on xe katapomeTp

2) YHuBepcaTbHBIN

3) AzotHO-(ochopHbIit netekTop (AD/I)

3) Cnenuduyeckuii

4) Pedpaxkromerpuueckuit

4) He razoxpomarorpaduueckuii

20. Bri6epere 1ecTpyKTUBHBIE IETEKTOPHI

BriGepure HECKONIBKO U3 6 BapUaHTOB OTBETA!

1) [Tnamenno-nonmn3annoHHbn nerekrop (11 JI)

2) HerexTop no teronpoBoanoctH (ATII), on xe katapomeTp

3) A3zotHO-(hochopHbiii netektop (AD/)

4) JlerexTop 3nmeKkTpoHHOTrO 3axBaTa (/133)

5) ®doTto-noHuzanuoHHkIi aerektop (OUI)

6) [TnamenHo-poromerpuueckuii nerexrop (ID/I)

9.3. KoMIuleKkT pac4eToB 1o JadopaTopHbIM padoTam

JlabopaTopHasi padora Nel «Onpenenenue coaep:xxaHusi NpuMeceil B TeXHHYECKOM
HHMKJIOTeKCaAHe METO0M BHYTPEHHEH HOpMATU3alun»

Paccunraiite mo MeTOay HOpPMaNIHM3allUM COACP)KAHUE TEXHUYECKOTO ITMKIIOTEKCaHa M

IIPUMECEH, €CIIM B pe3yJIbTaTe HKCIIEPUMEHTA MTOIYy4YECHBI CIEAYIOIINE TaHHbIE:
[Tromans Muka muKiIorekcana - 1345 mm?
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[Tnomanes npumecu 1 — 4,08 MM
I[Tnomane npumecu 2 — 5,43 mm?
[Tnomanes npumecu 3 — 4,12 MM

KOHmpOJZbele eonpocsl.

1. B dem cocTouT CyIHOCTh METOAA BHYTPEHHEW HOpMaIU3au?

2. KaxoBsl orpannueHust IpUMEHEHUsI METOJa HOPMAJIN3aluHY Tuionaaen?

3. B dyem cocTrouT OTIHMYHE MOTOKOBOTO JI€TEKTOpa OT KOHIIEHTPAIMOHHOTO,
UHTETPAIbHOTO OT nuddepenuanbHoro? IlpuBectu mpumMepsl.

4. OT 4ero 3aBUCUT YyBCTBUTEIBLHOCTh KaTapomerpa?

5. Kakue ra3el mpeamnouTHTENbHO HCIONb30BaTh NMpu pabore Ha Xpomarorpade c
katapomeTpom? [louemy?

6. Jlatb ompezneneHue MNOHATHSAM YYyBCTBUTEIBHOCTH JETEKTOpA, CEIEKTHUBHOCTHU

JeTEeKTOpa, npeaena ooHapyxenus, JIJIJI.

JlaGoparopHas padora Ne2 «OnpenesieHue coaepKaHusI MACCOBOM 10/ OCHOBHOI'O
BellleCTBA B H-0yTaHOJIe METOI0OM BHYTPEHHEr0 CTAHAAPTa)»

Onpenenurte coaepkanust H-OyraHojia B MpoOe MO METONY BHYTPEHHEro CTaHIapTa Io
CJIEYIOIINM JaHHBIM:

B3sto H-Oyranona, 12,7500

Bneceno crannmapra, r 1,2530

Sbyranona, MM? 307

kﬁyTaHOHa 1,01

SCTaH):[apTa, MM2 352

kCTaHZlapTa 1 702

Konmponvnwvie sonpocuwi:

I. B uem cymHoOcTh MeTOZa BHYTPEHHETO CTaHJapTa, €ro JOCTOMHCTBA U
HEJIOCTATKH TIepe/I METOJlaMU BHYTPEHHEH HOpMaIU3aliK U a0COFOTHOM TpagyupOBKH?

2. Kakue TtpeOoBanust HEOOXOQUMO COONMIONATh TPH  aHANU3E IO METOIY
BHYTPEHHETO CTaHaapTa?

3. Kak BbeImonHSETCS TpaayupoBKa Xxpomarorpadga MO METOAYy BHYTPEHHETO
cranjgapra’?

4. Onucars npuHun aeicreus ANUII?

5. Ot yero 3aBUCUT YyBCTBUTENbHOCTH JITT?

6. Onucats npuHiun aericteus [O/.

7. Onwucate npuHIUn geictus I3 /1.

8. Onucats npuHiun aericrteus TU/L

JlabopaTopnasi pabora Ne3 «3HaKoMCcTBO ¢ padoToOii ;KMIKOCTHOr0 XpomMaTorpadga»

Ha xpomaTtorpamme oOHapyXeHbl THUKH O-KCWioda, 1-3Tmi-2-meTwiOeH3ona, 1-
M30MpONMII-3-MeTHIOCH301a, a TaKXKe KymoJia. BeicoTa MMKOB paBHa COOTBETCTBEHHO 128, 253,
27 n 58 mm. [llupuHa MUKOB Ha TMOJOBUHE BHICOTHI 2.4, 5.8, 2.7 1 4.9 MM COOTBETCTBEHHO.
Paccuurtars nporeHTHOe coJiep:kaHne KOMIIOHEHTOB B CMECH.

KOHmpOﬂbele eonpocaol.

I. B uem cymnocts Mmetoga BOXX?
2. Uto takoe H® u OD Bapuantsl BOXKX?
3. UYro takoe GakTop yaep>KuBaHus?
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4. Kakmne BemiectBa MOTYT UCIOJNB30BAaThCS B KAdyeCTBE HECOPOMPYIOIUXCS
koMnoHeHToB B HO nu OD BOXX?

S. Kakwue nerekTopbl HCHOIB3YIOTCS B )KUAKOCTHOU XpoMaTorpapuu?
6 Jlnst yero Hy»Ha Jierazanus 3JI0eHTa’?

7. B gem cymHocTs ruapodo6Hoil Teopun Xopata?

8 Yro Takoe ruapoduabHas xpoMarorpadus?

9 Hazosure Bapuantsl BOXKX 1o mexanusmy paszieneHus.
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10.  Oo0pa3oBaTejibHbIE TEXHOJOTMH M MeTOJMYECKHe YKa3aHHsl 10 OCBOCHHUIO
JUCHUILIMHBI (Y4e0HOT0 Kypca)

[Tpu peanuzanyuy TUCIUIUTUHBI «XpoMaTorpaguyeckue MeTOIbl aHAIN3a» UCIOIb3YeTCs
TEXHOJIOTUSl JMCTAHIIMOHHOTO OOydeHHst ¢ ¢opMoi OOydeHHs 1O CETEeBOM TEXHOJOTHH.
N3ydyenne Kypca NPOUCXOJUT TIOCPEICTBOM CAMOCTOSITEIBHOTO H3YyYCHHS PEKOMEHIYEeMBIX
y4eOHO-METOMYECKUX MAaTepHajoB M CJa4d TECTOB, C HCIOJb30BAHUEM KOMIIbIOTEpA,
HOAKJIIOYEHHOT0 K ceTn MHTepHeT.

Memoouueckue ykazanus no 0C60eHUI0 OUCUUNTIUHDBL

MOJVYJIb 1

T'azoxpomamoczpagpuueckuii ananus

Tembl NeKUMOHHBIX 3aHATHI: OcHOBHBIC MOHATHSA. TepmuHonorus. Knaccupukanus
MeTo0B ['X. OcHOBHBIE Y3IIbI Ta30XpoMaTorpaduuecKoi anmapaTypsl. J[eTekTopsl.

OcHoBHBIE mapaMeTpbl Xpomatorpapuueckoro mnuka. Teopus BOITT. Ilpuumns
ymupenuss nuka. KpuBas  Ban-/leemtepa. OnpeneneHue  ONTHMalIbHBIX  YCJIOBHM
ra3oxpomarorpa(uueckoro yJaepKuBaHus.

Bunet nenompwxkubx (a3. Knaccuduxamus copOeHTOB M copOaTroB. MexaHH3MBbI
yIep>KUBaHUs B Tra3oBod Xxpomarorpaguu. MeToapl KadyeCTBEHHOTO U KOJMYECTBEHHOTO
aHaamu3a.

Tembl  JgaGopatopHbix  pador: IIpoBomstcs  maGopatopHbie  pabOTBHl  TIO
razoxpomarorpaguueckoMy MpakTHKyMy Ha Ta30BbIX Xpomarorpadgax B JabopaTopuu
xpomMarorpaduu coriacHo Ja00paTOPHOMY MPAKTHKYMY.

W3yuynB [aHHBIE MOAYJb, CTYAEHT [0JKeH: cHOpMUPOBATH TPENCTABICHUE O
COCTOSTHUU COBPEMEHHOTO T'a30XpoMaTorpaduueckoro aHaiamns3a, ero BO3MOKHOCTSIX, OCHOBHBIX
HAINpaBJICHUSIX U TCHICHIIUSIX Pa3BUTHSL.

3HaTh:

- TEOPETUYECKHE OCHOBHI  Tra3oBOM  Xpomartorpaduu, OCHOBHBIE  METOJIBI
KaueCTBEHHOT'O U KOJIMYECTBEHHOTO XpOMaTOrpauuecKoro aHaumsa;

- amnmaparypHoe oQopMIICHHE Ta30XpoMaTorpaduIeckoro mpoiecca

Ymers:

- peann30BbIBATh METOAMKH XPOMATOrpaUYecKOro OIpPEIEeICHUs] BEIISCTB B
YCIIOBUSAX ra3oBoi xpomatorpaduu, OTIPE/IeIIATh OCHOBHBIE XapaKTePUCTHKU
XpomarorpauyecKkoro mpouecca U3 XpoMaTorpaMMbl; HHTEPIIPETUPOBATh IKCIIEPUMEHTAIbHBIC
pE3YNbTaTHI

- noa0upaTh  ONTHMAJbHBIE  YCIOBHUS  TPOBEICHHS  XPOMATOrpadUuecKoro
pazaeneHus

Baagern:

- METOJIMKAMU TIOMCKA MOJIXOJISAIIET0 BapuaHTa pa3felieHusl BEIIECTB; CIOoCOOaMu
OILICHKH TIOTPEIIHOCTH (PM3UKO-XUMHUYECKOTO IKCIIEPIMEHTA

- HABBIKAMU pa0OTHI HA COBPEMEHHOM XpOMaTorpaduieckoM 000py0BaHUH.

MeToanuyecKue PEKOMEHAAIUHA I10 H3YYCHUIO TEMbI

ITpu ocBoOeHMM TEeMBbI HEOOXOIMMO:

- O3HaKOMUTBCS C HMMEIONUMUCS JUTEPATYPHBIMH HCTOYHHKAMHU (y4eOHUKAMH,
MOHOTpaUsIMH, DIEKTPOHHBIMU PECypCaMH, CTAaThIMU B BEAYIINX XUMHYECKHX >KypHajax),
JEKUUAMU IIpenoaaBaTeiei
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- ChopmupoBaTh mMOHMMaHUE (PU3MKO-XUMHUYECKUX MPOLECCOB YA KUBAHUS
copOaToB Pa3IMYHOrO CTPOEHHUS Ha PA3JIMYHBIX 110 MPUPOJIE HETIOABMKHBIX (pazax
- OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI:

1. JaiiTe onpeneneHue xpomartorpaduu.

2. Kakne ocobennoctu xpomarorpaduu Mo3BOJSIOT HOCTUYB JIYUYIIETO pa3/eieHus
BEIIECTB C OJIM3KMMHU CBOMCTBAMHU IO CPABHEHUIO C IPYTUMHU METOAAMHU pa3/Ie/ICHuUS.

3. [lepeuncnaure crnocoObl TOMy4YeHHsT XpomaTorpamM. YTo HCHOJB3yeTcs B
Ka4yeCTBE 3JIIOEHTOB B KaXJI0M U3 CIIOCOO0B?

4. Kak MOXHO OCYIIECTBIATh HACHTH(PHKAIMIO OINpPENeIIeMbIX COSIAWHEHUH B
CMECH TI0CJIE UX XPOMaTOrpapuuecKoro pasaeacHus?

5. Uro Takoe HMHIEKCH yaepxkuBaHua? Kakue CUCTeMBI WHAECKCOB YICpPKHUBAHUS
HCITOJIB3YIOT B XpoMaTorpaduu (mpeuMyIecTBEHHO B Ta30BOi)?

6. [epeuncnure crocoObl KOIMYECTBEHHOTO aHaM3a B XpoMaTtorpapuu. CpaBHUTE
UX MEXTy COOOi.

7. [lepeuncnure OCHOBHBIE MOJOKEHUSI KOHIICTILIUU TEOPETUYECKUX Tapeiok. B uem
ee HeJOCTaTKU?

8. Kak ouenuBatot 3¢ pekTHBHOCTh XpoMaTorpaduieckoil kononku? Kak Bennunna
s dexTuBHOCTH OTpakaeTcs Ha popme XpoMarorpaduaeckoro muka?

9. Kakas w3 Teopuil xpomarorpaguu JaeT OCHOBY S  ONTHUMH3AIHMU
3 pexTUBHOCTH XpOMATOTPaPUIECKON KOJIOHKH?

10.  Kakue Tumbsl KOJOHOK HCHONB3YIOT B Xxpomarorpadpuu? CpaBHUTE HX MEXKIY
co00iA.

1. Kak 3aBucuT BBICOTA, PKBUBAJICHTHAs TEOPETUYECKOM Tapeyke, OT CKOPOCTH

MOTOKA MOJABMKHOM (ha3bl: a) AT HACaIOYHBIX (HAOMBHBIX ) KOJIOHOK M KAMMJUIIPHBIX KOJIOHOK B
ra3oBoii xpomarorpaduu; O) ANS HACAJOYHBIX KOJOHOK B Ta30BOM UM KHIKOCTHOM
xpomarorpaduu?

12.  Kak Brnuser popma u3orepMsl copobunu Ha GopMy xpomarorpaduyeckoro nuxa?

13. Kakass BenwmumHa HCMONB3YyeTCS B XpoMarorpaduu uisi ONTUMHU3AIMHN YCIOBUMA
Xpomarorpaduyeckoro paseneHus?

14. Ot kakux (aKkTOPOB 3aBUCHUT BEJIMUMHA Pa3pEIICHUS?

15. Kakuwe BapumanThl Ta30BOM Xpomatorpaduu Bel 3Haere? CpaBHUTE HX
BO3MOXXHOCTH, YKQXKHTE 00J1aCTh MPUMEHEHUSI.

16. B uyem mnpeumymiecTBa KamWULIpHOW Ta3oBoi Xpomartorpapuu? UYem oHHU
onpeaenstoTcs?

17. CpaBHuTe JABa peXuma pas3fieleHus B Ta30BOW  Xpomarorpadpum —
U30TEPMUYECKUH U POTPaMMHUPOBAHUE TEMIIEPATYPHI.

18.  Ilepeuncaure neTEeKTOPHI B Ta30BOM Xpomarorpaduu.

19. Ha 4Wem oOCHOBaHO MOJy4eHHWE CHTHAJIA MPU HUCIOJIb30BAHUM KaTapoMeTpa?
[Touemy B 3TOM ciy4ae TEIIONPOBOAHOCTD I'a3a-HOCUTENS OJDKHA OBITh KaK MOXHO OO0JIbIIei?

20. Kaxoit raz-HOCHTENb ClIeyeT BHIOPATh MPU MCIOIL30BAaHUHM KaTapoMeTpa: a) JJis
OTIpeieNIeHUs] HU3KUX KOHIIEHTPALUil MeTaHa, OKHCH yIiIepo/a WK Kuciopoa; 6) Bogopoaa?

21. Ha yeM OCHOBaHO MOJy4Y€HWE CHUTHAJA IPU HCIOJIB30BAHUM HMOHU3ALMOHHBIX

netekTopoB? CpaBHUTE MPUHIMIT PabOThHI MJIAMEHHO-UOHU3ALMOHHOTO JIETEKTOpa U JIETEKTOpa
JIEKTPOHHOTO 3aXBara.

22.  OObscHUTE NPUHLUI PaOOTHl (HOTO-MOHU3AIMOHHOTO JETEKTOpa B Ta30BOU
xpomarorpaduu. B yem ero qocrouncraa?

23.  Ilepeuncnute IPEUMyYIIeCTBa  MAacCC-CHEKTPOMETPHUECKOTO JETEKTOpA.
OO0BsicHUTE IPUHITUTT €70 PAOOTHI.

24.  C kakoll wLenbl0 B ra3oBOM Xpomarorpauu HCIOJIB3YIOT CHUCTEMBI C ABYMS
IIOCJIEI0BATENIHO COEAMHEHHBIMU JeTekropamu? Ilo kakoMy NOpHHLUIY 3TH JAETEKTOPHI
BBIOUPAIOT?
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25.  Yro Takoe — peakiroHHas razoBas xpomaTtorpadus? Kakue Bl 3HaeTe BapraHThI
MeToaa? B uem nmpenmyIiecTBa U HEAOCTATKU PEAKIIMOHHOM ra30Boi XpoMarorpadun?

26. Kakue aHaIMTHYECKME  3aJadd  IO3BOJIIET  pemiarb  METOJ  ra30BOM
xpomarorpaduu?
27. MoHO 11 OIIpENEeNATh HEOPraHUYECKUE COCIUHEHUS C UCII0JIb30BaHUEM I'a30BOM

xpomarorpaduu? Kakue BapuaHThl METO/1a UCTIOJIB3YIOT JIJISI TOTO?
MOAYJIb 2
Memoowt ycuokocmuoit xpomamozpaghuu

Tembl JeKUUMOHHBIX 3aHATHH: OCHOBHBIE TEPMHUHBI W TMOHATHA. AnNmaparypa s
KHUJIKOCTHON Xpomartorpaduu. Jlerekropsl. BapuanThl >XKMIKOCTHOWM Xpomarorpaduu. Bumsl
HeroABMKHBIX a3 it XKX. PacrBopurenu mns BDOXX. TlomspHocTh pacTBOpHUTENS,
AIIIOOTPOIIHBIN psii. MexaHu3Mbl yaepkuBanusi. Mlonnas xpomarorpadus. Mon-nmapHblit BapuaHT
BOXX. MunennspHas ¥ SKCKIO3HMOHHas Xpomatorpadus. ['mapoduibHas xpomaTtorpadmus.
Xpomarorpadus ¢ nepeHocoM 3apsiia. TorkocnoitHas xpomarorpadus (TCX).

Temsbl 1a0opaTopHbIX padot: [IpoBoxsarcs yaboparopHble pabdOTHI MO KUAKOCTHOMN
xpomarorpaduu B 1aboparopuu XxpomaTorpaduu COTIIACHO JIAOOPATOPHOMY MTPAKTUKYMY.

N3yuynB JpaHHBI MOAYJIb, CTYAEHT [OJKeH: c()OpMUPOBaTH IPEACTaBICHUE O
COCTOSIHUM COBPEMEHHOM JKUAKOCTHOH Xpomartorpaguu, B TOM 4YHCIE €€ TOHKOCIOWHOM
BapHUaHTE, 0 BO3MOKHOCTIX BOXXX 1 ee npruMeHEeHN B aHATUTUYECKON MTPAKTUKE.

3HaTth:

- TEOPETUYECKHE OCHOBBI KHJIKOCTHOM Xpomarorpaduu, OCHOBHBIE METOJbI
KayeCTBEHHOI'0 U KOJIMYECTBEHHOTO XpOMaTOrpauuecKoro aHauusa;

- anmaparypHoe oopMIICHHUE MpoIiecca )XKUIKOCTHOM XpomaTorpaduu

Ymersn:

- peanu30BbIBaTh METOJUKHA XpPOMATOrpauiyeckoro OMpeaesieHUs] BELIeCTB B
YCIOBUSIX  JKUAKOCTHOM  XpomaTtorpaduu,  ONpeAensiTh  OCHOBHBIE  XapaKTePUCTUKU
XpoMaTorpauueckoro mpoiecca U3 XpoMaTorpaMMbl; HHTEPIIPETUPOBATh IKCIIEPHUMEHTAILHBIC
pe3yNbTaThI

- noadupaTth  ONTHMAJbHBIE  YCJIOBHS  TPOBEACHHS  XPOMATOrpauuecKoro
pazzeneHus

Baaners:

- METOJMKAaMU TIOMCKa MOJIXOJSALIEr0 BapuaHTa pas3felieHusl BEIIEeCTB; CIocobaMu
OIICHKH MOTPEITHOCTH (PUZUKO-XUMHUYECKOTO IKCTIEPUMEHTA

- HaBBIKaMH paboThI Ha coBpeMeHHOM BOXKX obopynoBanumu.

MeTounquKne PEKOMEHIAUHA MO U3YIECHHUIO TEMbI

IIpu ocBOeHNHU TeMbl HEOOX0ANMO:

- O3HAaKOMUTHCA C UMEIOHIMMHUCS JUTEPaTypHbIMU HCTOYHHUKaMH (ydeOHHUKaMH,
MOHOTpausIMHU, 3JICKTPOHHBIMU PECYypCaMM, CTAThIMH B BEIAYIIMX XUMHUECKUX XKYypHaIax),
JEKUUSIMU IIperoaaBareneit

- YCBOUTH OCHOBHEIC TCOpHHU, O6’b$ICH$IIOH_II/Ie MCXAaHU3M  YJCpPKMBAHUSA B
pa3nnuHbIX BapruanTtax BOXKX

- OOparuTh BHUMaHUE HA BIMSHUE IPUPOABI 3JIOCHTA Ha yIep)KUBaHUE cOpOATOB B
YCIOBUSX JKUJKOCTHON XpoMaTorpapuu

- OTBETHUTH Ha KOHTPOJIbHBIC BOIIPOCHI:
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1. [Tepeuncnure 0COOEHHOCTH M MIPEUMYIIECTBA BHICOKOA(D(PEKTUBHOM KUIKOCTHOM
xpomarorpaduu (BIXX). Kakue BapuanTbl MeTO1a HCIOIB3YIOT B aHATUTHYECKON IPAKTUKE?

2. Kakue copbentsl ucnons3yior B BOXX? Kakum TpeOoBaHHSIM OHU JOJIKHBI
OTBEYATh?

3. [Touemy Hambosiee monynsapHbie copoeHTsl B BOXKX — cunukarens u, ocoOeHHO,
Mo auHUIMpoBaHHbIe cruKkarean? Kak mpoBoasT Moau(UKalnio CHIIMKaress?

4. [Tepeuncnure TpeboBanms K moaABMKHOU (aze B BOKX.

5. UYeMm onpeaenseTcs 3I0UPYIOIIas ClIOCOOHOCTh MOABMKHON (pa3bl B )KUIKOCTHOU
xpomarorpaduu?

6. Kak mon6upatoT coctaB moaBMKHOM (a3bl B )KUAKOCTHON XpomaTorpadpuu?

7. Uto Takoe rpaJueHTHBIA peXUM 3MronpoBaHus? KakuMu npenmyinecTBaMu OH
o01ajaeT o CPaBHEHUIO C M30KPATUYECKUM HIIIOUPOBAaHUEM?

8. Kak Bnuser temmneparypa Ha 3(()EeKTUBHOCTh M CEIEKTUBHOCTb DPAa3/eiCHUS B
KUJAKOCTHOHM XpoMarorpapuu?

0. CpaBauTe nBa BapuaHTa ancopOumonHor BDOXKX — HOpmanbHO-(a30BbI H
oOparteHHO-(a30BbIH.

10. Kakue Mopenun MOXHO HUCHOJIB30BaTh JJI OMHCAHUS MEXaHU3Ma pPa3JeieHUs
BEIIIECTB B HOpMaTbHO-(ha30Boit xpomaTtorpadun?

11.  Kakumu 3aKOHOMEPHOCTSIMH OIUCHIBACTCS YACP)KUBAHUE BEIIECTB B OOpaIeHHO-
dazopoit BOXX?

12. Yro Takoe — noH-mapHas obOpameHHo-(pa3oBas BOXX? Kakue HemoaBmwxHbIE U
MOJIBUKHBIE (Da3bl HCIIONB3YIOT B JAHHOM BapHuaHTe Xpomarorpaduun?

13. Kak mnoBbICHTH (IIOHM3HTBH) JITIOUPYIOUIYIO CIIOCOOHOCTh MOJBMXKHOHM (ha3el B

HOpMaJIbHO-(ha30BOM, 0OpaIieHHO-(Pa30BOM U MOH-TTAPHOM XpomaTorpadun?
14.  IlepeuncanuTte OCHOBHBIE JETEKTOPBI, KOTOPBIE UCHIOIBL3YIOT B BOXKX.

15. CpaBHure MIPUHIIAIT paboTsl u BO3MOXHOCTH MIPUMEHEHUS
CHEKTPO(HOTOMETPUIECKOTO U QITyOPUMETPUUYECKOTO 1eTEKTOpOB B BOIKX.

16. Kakue BelecTBa MOXKHO ONPEAEIATh MPHU UCIOJIb30BAHUU AMIIEPOMETPUUYECKOTO
nerexktopa? Ha uemM oCHOBaHO MOJIy4€HHE CUTHAJA IIPU UCIOIB30BAHUH 3TOTO JeTeKTOpa?

17. JaiiTe onpeneneHne HOHHON XpoMaTorpadum.

18.  TpeboBanuss K HMOHOOOMEHHMKaM B HOHHOW xpomarorpadpuu. Kak wux
CHUHTE3UPYIOT?

19. Kak mnpoBoasaT pa3zgeneHne aHUOHOB (KaTMOHOB) JBYXKOJOHOYHOM HMOHHOM
xpomarorpadueii? B 4em cocTouT posib MOAABIISIONIEH KOJTOHKHU (CUCTEMBI)?

20. [lepeuncnure OOCTOMHCTBA ¥  HEJOCTATKH  IUIAHAPHOW  (TOHKOCIIOHHOM)
xpomarorpaduu (TCX).

21.  IlepeumncinnTte BapHaHTHI JIOUPOBAHUS KOMIIOHEHTOB B TCX.

22. Kaxue Brl 3HaeTE criocoOs! naeHTudukanuu seniects B TCX.

23. Kakue nprembl HCTIONB3YIOT AJIs1 KOJIMYECTBEHHOTO ONPEEICHUSI KOMIIOHEHTOB B
TOHKOCJIOMHOW XpoMartorpadun?

24.  Kak MOXHO MOBBICUTH 3(P(HEKTUBHOCTh Pa3/EICHUsI KOMIOHEHTOB B IUIAHAPHOU

(TOHKOCIOITHOM XpomaTorpadun).

MOAYJIb 3
Tubpuonvie memoowvt xpomamozpaghuu
Tembl JIeKHHOHHBIX 3aHATHI: CBepxkpuTuyeckas QIIOUAHAS Xpomarorpadus.

Kamwmsapusiii anektpodope3. Xpomarorpadusi ¢ Macc-CeKTpocKonuen, AD-CIeKTPOCKOIIHEH,
Jpyrue rTuOpUIHBIE METOABI XpOMaTOrpaguH.
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N3yuynB [aHHBIE MOAYJb, CTYAEHT [0JAKeH: c(HOpMUPOBATH MpPENCTaBICHUE O
COBPEMEHHOM COCTOSIHUM THOPHUIHBIX METOJOB B XpomaTtorpadguu, HX BO3MOXKHOCTSX,
JIOCTOMHCTBAaX U NPUMEHEHUH B aHAIMTUYECKON PAKTHUKE.

3HaTh:

- teoperndeckue ocHOBEI CK®X, xanmuisipHoro anekrpodopesa, Xpomaro-macc-
cnekTpomeTpur. OCHOBHBIE METO/IbI KAYECTBEHHOTI'O ¥ KOJIMYECTBEHHOTO XpOMAaTorpaduyeckoro
aHaIu3a;

- anmaparypHoe opopmieHHe THOPUIHBIX METOZ0B XpoMaTorpapuu

Ymers:
- CpaBHMBATh PEUMYIIECTBA U HEJOCTATKH BBIIIEYKa3aHHBIX METO/I0B
- ONpeNEeNATh NOAXOAANIMI METO AJIs PEIICHUS] KOHKPETHOM 3a1auK
Baaners:

- METOJMKAMU TOMCKa MOJIXOJSALIEr0 BapuaHTa pa3felieHusl BEIIEeCTB; CIocobaMu

OLIEHKHU TIOTPEIIHOCTH (PU3UKO-XMMHYECKOT'O IKCIIEPUMEHTA

MeTtoauyeckue peKOMeHAAINH 110 H3YYeHUI0 TeMbI
IIpu ocBOeHNHU TeMbl HEOOX0ANMO:

- O3HAaKOMHUTHCS C UMEIONIMMUCS JUTEPATYPHBIMU HCTOYHUKAMH (ydeOHHUKaMH,
MOHOTpadUsIMHU, FIEKTPOHHBIMU PECypCaMH, CTaThIMU B BEAYLIMX XUMHUYECKHUX >KypHajax),
JEKUUAMU IIpenogaBaTeiei

- VYceBouth Teopernueckue ocHOBbl CK®X, xamwmisipHOoro siektpodopesa,
XPOMATO-MacCC-CIEKTPOMETPUH.

- OOpaTuTh BHUMaHHUE HA allapaTypHOe pelleHre THOPUIHBIX METO/I0B

- OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1. Ha yem ocHOBaHO pazjeneHue BEIIeCTB B METOIe KalMJUIIPHOTO AIeKTpodopesa
(KD).

2. Kakne BapuanThl KamuuisipHoro snekrpodopesa Ber 3Haere? Uem onpenensiercs
BpeMs Murpanuu seniects B KO7?

3. B yem mpuunHa BO3HMKHOBEHHS 3JeKTpoocMoTudeckoro motoka (D0OII)? Kakue
(axTOpBI BIUAIOT HAa €r0 HAIPABJICHUE U BEIUUYMHY?

4. Vkaxute HanpasieHue aBwkeHuss OOIl, KaTMOHOB W aHUMOHOB B
HEMOAM(DULIMPOBAHHOM KBaplLIeBOM KANMUJUIAPE NPU IPUI0KEHUU HAMIPSKEHMSL.

5. Kaxk moxuo o6patuts ODI1? J{ns yero ucnonas3yrot 3ToT npueM B KO?

6. Vkaxure  HampaBiaeHue  aBwkeHus — OJOIl,  kaTHOHOB,  aHMOHOB B

MOIUGHUIMPOBAHHOM KamWUIsIpe TNpH NPUIOKEHUU HampsbkeHus. Hapucyiite oOmmii Bun
3J1EKTPOdOpETrpaMMBI.
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11.  YuyeOHO-MeTOAMYecKOe M HUHPOpPMAUMOHHOE o0ecreyeHHe JAUCHUNIMHBI
(y4eOHOrO Kypca)

11.1. Oo0s3aTenbHas JuTEpaTypa

Ne bubaunorpaguueckoe onucanue Tun (yuyeOHUK, ydeOHOE KouaunvecTBo
n/n nocooue, yaeoHo- B
MeToauUYecKoe nmocooue, onoJIMoTeKe
NPaKTHKYM, Ap.)

1 Ddusnyeckre METOIBI NCCIIENOBAHUS U YyebHoe 1ocodue 9BC
UX TPAKTUYECKOE IPUMEHEHUE B «IPRbooks»
XMMHYECKOM aHalin3e [DIEKTPOHHBIN
pecypc] : yueb6. mocobme / H. T.

Speimes [u ap.]. - U3a. 2-e, nepepad.
u jom. - Mocksa : I[Ipomereis, 2015. -
196 c. - ISBN 978-5-9906134-6-1.

2 | Anekcannposa T.I1. ®dusnko- YuebHoe nmocobue 3BC
XUMHUUYECKHE METObI a”HaIM3a «IPRbooks»
[DnexTpoHHBI  pecypc] :  yueO.
nocobue / T. T1. Anekcanaposa, A. U.

AnapueB, A. A. KazakoBa. -
Hosocubupck : HI'TY, 2014. - 90 c. :
wi. - ISBN 978-5-7782-2394-3.

11.2. [lomosHUTeNbHAs  JHMTepaTrypa

BH/1€01I0CO0US U IP.)

- ¢donn HayuHoi 6ubmmorexku TT'Y:

u  yudeOHble MaTepuaabl (ayauo-,

Ne bubauorpaguyeckoe onucanue Tun (y4eOHMK, KouunyecTBO B
n/n yueOHOe mocooue, ondamMoTeKe
y4eOHo-
MeTO/InYecKoe
nocooue,
NPaKTUKYM,
ayauo-,
BH/IEOIIOCOOHNS U
Jp.)
1 | Kontoxos B.IO. Xpomarorpadus Y4aeOHuK OBC «Jlanb»
[DnexkTpoHHBIN pecypc]| : yueOHuUK / B.
0. Kontoxos. - Cankr-IlerepOypr
Jlanb, 2012. - 222 c. : un. - (Y4ueOHUKH
i By30B. CrnenyanbHas JIUTEparypa). -
ISBN 978-5-8114-1333-1.
2 | Cprue C.H. BricokorddextuBnas | YueOHOe mocobue OBbC «Jlanb»
KHUIKOCTHAas xpomarorpadus
[OnexkTpoHHBIA pecypc| : aHaJIWTHKA,
¢usnyeckass  XUMHS,  pacCIO3HaBaHUE
MHOTOKOMIIOHEHTHBIX CHCTEM : Y4eO.

mocooue / C. H. Crues, B. A.
lapwmna. - Cankrt-IlerepOypr : Jlans,
2013. - 255 c. : un. - (YueOHUKH AJis
By30B. CnenuainpHas JATEparypa). -
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Ne

bubauorpaguyeckoe onucanue

Tun (y4eOHMK,

KoanuecTBO B

n/n yueOHOe mocooue, OndIHMoTeKe
y4eOHo-
MeTo/InYecKoe
nocooue,
NPaKTUKYM,
ayauo-,
BH/1€0N0CO0HS 1
Jp.)
ISBN 978-5-8114-1377-5.
3 | Xenke X. XwugkoctHas xpomarorpadus | YdeOHOe mocobue OBC «IPRbooks»
[DnexTpoHHBIH  pecypc] yuebHoe
nocobue / X. Xenke ; mep. ¢ Hem. H. E.
Kupeesoii ; non pen. A. A. Jlemuna. -
Mocksa : Texnocdepa, 2009. - 263 c. :
ui. - (Mup xumun). - ISBN 978-5-94836-
198-7.
4 | békkep 1O. Xpomarorpadus Mouorpadus 3BC «IPRbooks»
[DnexTpoHHbIH pecypc]
NHcTpymeHTanbHas aHanuThKa. MeTonabl
xpomatorpadun u KamUJUISIPHOTO
anekTpodopesa moHorpajpus / IO.
béxkep ; nep. ¢ Hem. B. C. KypoBo#i ; nox
pea. A. A. KypranoBoii. - MockBa :
Texnocdepa, 2009. - 468 c. : uin. - (Mup
xumun). - ISBN 978-5-94836-212-0.
5 | Kaparaea E.C. TeopeTndeckne OCHOBBI Momnorpadus OBC «IPRbooks»
ra3oBoil xpomatorpapuu [DIeKTpOHHBII
pecypce] : monorpadus / E. C. Kaparaega.
- Kazanp : KHUTY, 2015. - 268 c. - ISBN
078-5-7882-1856-4.
6 | KebentseB A.M. Ananutudeckas xumus. | YdeOHoe mocobue 3BC
Xpomatorpapudeckue METOJbI aHaIu3a «ZNANIUM.COM»

[DnekTpoHHEIH pecypce] : yael. mocodue /
A. U. XebGenrsieB. - 2-¢ u3m., cTep. -
Munck : Hopoe 3nanue, 2013 ; Mocksa :
NHO®PA-M, 2013. - 206 c. : um -
(Beicmee obpazoBanue). - ISBN 978-5-
16-006615-8.

26



- apyrue GoH/bIL:

n/n onucaHue

Ne bubaunorpaguueckoe

Tun (yuyeOHHK, yueOHOE
nocooue, yaeoHo-
MeTouYecKoe nmocoomue,
NMPAKTUKYM, ayJAU0-,
BHJ1€0NIOCOOMS M IP.)

KoanuyecTBO B
ouoMmoTeKe

1 T'onosanos A.A. YuyebHo- Y4eOHO-METOAUUECKOE Meroanueckuii KaOMHET
METOANYECKOE II0co0Me 1o rmocodue Kadeapbl «Xumus,
JIUCILIUILINHE XUMHUYECKHE MTPOLIECCHI U
«Xpomaropraduaeckue TEXHOJIOTHI)

METO/IBI AaHAJIN3a)
COI''TACOBAHO
JlupexTop HaydHOM OMOIHOTEKH A.M. AcaeBa
(noonucv) (U.0. @Pamunus)

« » 20 T
MII
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11.3. Ilepeuyenn HH(OPMAINHMOHHO-TEJIEKOMMYHHUKAIIMOHHON  CceTH

pecypcoB

«HHTepHET»

- Teopus um mnpaktuka xpomarorpaduu. CaiT xpomarorpaducroB. — Pexum
nocrtyna: http:// www.chromatogramma.ru/

- Jluteparypa (37€KTpOHHBIE BEPCUM KHHT) IOCTYIIHBI Ha caiite XpoMaTorpadus. —
Pexxum moctyma: http://chromatography.narod.ru/book

- CopOnuoHHbIE U XpOMaTOrpapuecKue MpOLECcChl.- DJIEKTPOH. BEPCHUS KYpPH. —
Pexxum nmoctyma k xxyprHaury: http://www.chem.vsu.ru/sorber/archive.htm

- DneKkTpoHHbIe Bepcuu cratet B xkypHaie Journal of Chromatography A. — Pexxum
JocTyma K xypHaiy http://www.sciencedirect.com/science/journal/00219673/

- Macc-cnekTpomerpusi. JKypHan nmyOiauKyeT HaydyHbIe CTaThH, 0030pbl, YUeOHbIE
U CIpPaBOYHBIE MaTepHalibl MO BCEM pasliellaM TEOpUU M MPAKTUKH MacC-CIEKTPOMETPHUHU.
Bxonur B Ilepeuens BAK u cucremy PUHIIL. loctynen nonnotekcToBslil apxus ¢ 2004 o 2006
rox: http://www.vmso.ru/ru/info/magazinold/

- Oriental Journal Of Chemistry. Hayunblil penieH3upyeMblii )KypHaa OTKPBITOTO
noctyna. Ctpana: Uanus. S3eik: anrmiickuid. [1ly0nukyeT pe3ynbTaThl HAYYHBIX HCCIICIOBAHUMA
B o0nactu oOmIel XuMum, OMOXUMUH, CIIEKTPOCKOIINU, XUMUU OKpYKarolen cpensl. JlocTynex
notHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

11.4. IlepeyeHb NPOrpaMMHOIO oOecreYeHUs

Ne HaumeHoBaHue KosnuyecTBo PexBHU3UTHI 10r0BOpa (1aTa, HOMEP, CPOK

n/n 11(0) JIMLEH3UI AeHcTBHS)

1 | Windows 1398 HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO

2 | Office Standard 1398 Horoop Ne 690 or 19.05.2015r., cpok
newictBus - Oeccpouno; [oroop Ne 727 or
20.07.2016r., cpok 1eHCTBHS - 0ECCPOUHO

11.5. Onucanmne MaTepUAJIbHO-TeXHHUYECKOU 0a3mbl, HEeo0X0aIuMOoMH IS
OCYLIeCTBJICEHUA 00pa30BaTeIbLHOIO Mpoecca Mo JUCHUIINHE (MOIYJII0)
HaunmeHnoBanme
000py10BaHHBIX .
Y4eOHbIX KAOUHETOB, DakTHYEeCKUT ~ 2
Jaboparopwuii, agpec y4eOHBIX i é 5
Ne MacTepCKHuX U ap. IlepeyeHb OCHOBHOTO Ka0OWHeTOoB, = 3 E
n/n 00BEeKTOB 1JI1 odopynoBanust Jaboparopuii, g 2 z
NpoBeAeHUus MAaCTEePCKUX U = 3 =
NPAKTHYECKUX H ap. = =g
J1a00paToOpHbBIX =
3aHATHH
1 VYuebHas ayautopusi | CTObI yueHnueckue | 445020 62,30 | 44
TUTSt MPOBE/ICHUS | IBYXMECTHbBIC Camapckas
3aHATUH  JIEKIIMOHHOTO | (MOHOOJIOKH), CTOJ | 00J1acTh, T.
THUIIA. VYyeOHast | IpernogaBaTeNIbCKHi, TonpsarTy,
ayAUTOpHUs JUISL | CTYJ [enTpanbHbIi
IIPOBEICHUS  3aHATUH | IPENOAaBaTEIbCKUM, p-H YL
CEMUHApPCKOr0  THIA. | TOCKA aynutopHas | benopycckas, 1.
YuebHast  aynutopus | (MenoBas). 16 b
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HauMenoBanue

000py10BaHHBIX .
Y4eOHbIX KAOUHETOB, DakTHYCCKUT ~ 2
Jaboparopwuii, ajgpec y4eOHBIX i é E
Ne MACTEPCKHUX M JP. IlepeyeHb OCHOBHOTO Ka0OMHeTOoB, = 3 E
n/n 00BEeKTOB 1JI1 odopynoBanust Jaboparopuii, g 2 z
NpoBeAeHUus MAaCTEePCKUX U = 3 =
NPAKTHYECKUX H ap. = =g
J1a00opaToOpHbBIX =
3aHATHH
U1 KypCOBOT'O no3uims mo TI1
IIPOCKTUPOBAHUS Nel9
(BBITTOJTHEHUS
KYpPCOBBIX pabor).
YuebHast  ayauTopus
TUIS IPOBEACHUS
IPYHIOBBIX u
WHBUTYaIbHBIX
KOHCYJIbTAINH.
VYuebHast  ayauTOpHs
JUIS POBEJCHUS
3aHATHI TEKYLLETO
KOHTPOJIS U
IIPOMEKYTOUYHON
aTTeCTallUU.
A-215
2 | JJaboparopus Cronet  maGopatopusble, | 445020 41,9 12
«XpomaTorpadusi» cron Jsaboparopuslii ¢ | Camapckas 0011.
A-209 TTOJIKOM , cron | r.TonpsarTy,
NUCBMEHHBIA  ,  cTOX | yi.benopycckas
BUOPOYCTONYMBBIMA. , 16 b, mo TII
xpomarorpad LBer4-67, | Ne 27

xpomarorpad user 134 ,
xpomarorpad Arat3l

xpomarorpad IIBET,
xpomarorpad
Kpuctann2000,
TEPMOCTaT VTS,

TeHepaTrop BoOJOpoaa
cnekrpodoromerp KDK-
3 , menKep
nabopatopHsblii Jlabmeik
3585, mkad BBITSKHOMN

1500111B mkad s
XHUM.pEaKTUBOB ,CTOJI C
MOMKOMH , BECBI
3JIEKTPOHHBIE

aHaIuTHYeCKue vibra
CTOJI BHOPOYCTOWYMBEHIM,
OauloH ¢  a3oToM
OanaoH c rejiieM,
TabypeThl
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HauMenoBanue

000py10BaHHBIX .
Y4eOHbIX KAOUHETOB, DakTHYCCKUT ~ 2
Jaboparopwuii, ajgpec y4eOHBIX i é E
Ne MACTEPCKHUX M JP. IlepeyeHb OCHOBHOTO Ka0OMHeTOoB, = 3 E
n/n 00BEeKTOB 1JI1 odopynoBanust Jaboparopuii, g 2 z
NpoBeAeHUus MAaCTEePCKUX U = 3 =
NPAKTHYECKUX H ap. = =g
J1a00opaToOpHbBIX =
3aHATHH
nabopaTopHEIE,
XUMHUYECKasl IOCYa.
3 KomneroTepnsiit kiacc. | CTobl yYUeHHYECKHUE, 445020 69,6 16
VYuebHast  ayauToOpus | IEPEHOCHOM MPOEKTOP, Camapckas o0u1.
JUIS MPOBEJCHUS | CTOJ r.Tonbsrru, yi.
3aHATUM  JIEKIIMOHHOIO | IIPENOJaBaTEIbCKUMN, benopycckas,
THIIA. VYueOHas | CTyJNbsI, TOCKa 16-B, mo3uus
ayIUTOpUs Ul | ayAUTOpPHAs 10 TEXMACIOpPTy
npoBeneHUsT  3aHATUN | (MapkepHas), [IK ¢ Ne 55
CEMHMHApCKOI0  THIA. | BBIXOJOM B CETh
VYuebHas ayautopus | IaTepHer .
TUTSt IPOBECHUS
7a00paTOpHBIX  padoT.
VYuebHast  ayauTOpHs
JUISt KypCOBOTO
IIPOEKTUPOBAHUS
(BBITTOJTHEHUS
KYpPCOBBIX pabor).
YuebHast  ayguTopus
JUTSt IPOBEACHUS
IPYHIOBBIX U
WHIBUTYaIbHBIX
KOHCYJIbTaIINI
VYuebHast  ayauTOpHs
JUIS MPOBECHUS
3aHATHI TEKYLLETO
KOHTPOJIS U
IIPOMEKYTOUYHON
aTTeCTallUU.
VYJIK-307
4 | Komnberotepubiii kiacc. | CToubl ydyeHunueckue, | 445020 84,80 | 16
KomnbrotepHslii knacc. | crynbsa yuennueckue, [IK | Camapckas
[Tomemenue JUISL | ¢ BBIXOJIOM B  CETh | 00JIacTh,
CaMOCTOSTEIILHOU HurepHer r.Tonesarry,
paboTHI. VYyebnas [lenTpanbHbBIHA
ayIUTOpUs TUTSt p-H
MPOBEJICHUSI  3aHSATUN yin.benopycckas
CEMUHApPCKOr0  THIIA. , 0. 14
YuebHast  ayauTopus Homep mo TII -
IS KYpPCOBOT'O 48
POEKTUPOBAHUS
(BBITIOJTHEHUS
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n/n

HaunmeHnoBanme
000py/10BAHHBIX
Y4eOHbIX KAOUHETOB,
Jaboparopwuii,
MACTEepPCKUX M Jp.
00beKTOB I
NpOBe/IeHUs!
NPAKTHYECKUX H
J1a00opaToOpHbBIX
3aHATHH

IlepeyeHb OCHOBHOTO
o0opynoBaHust

DakTHYeCKU
ajgpec y4eOHBIX
KaOMHETOB,
Jaboparopuii,
MaCTepPCKHUX H
Aap.

Iiaomanb, M?

KoauuectBO
MOCAT0YHBIX MECT

KYPCOBBIX pabor).
YuebHast  ayauTOpHs
JUIS POBECHUS
TPYIIOBBIX u
WHIUBUAYAJIbHBIX
KOHCYJIbTALIUM.
YuebHast  ayguTopus
TUTSE IPOBEICHUS
3aHATHI TEKYIIETOo
KOHTPOJIS u
MPOMEKYTOUHOMN
aTTeCTallHH.

I'-401
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