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1. HEJIX OCBOEHHUSI JUCLUITJIUHBI

L]envlo 0CBOCHMS NMCUMILIHHBI ABIISICTCS 00yYEHHE CTY/ICHTOR TEOPETHUECKUM H
NPaKTHYECKHM OCHOBaM XpoMaTorpaHyeckKiX METOL0B KOJMYECTBCHHOIO aHAIH3a H
HICHTH(PUKAL U BEILECTB,

3adaua QMCUMILUIHHEI COCTOUT B TOM, YTO HA OCHOBAHHUH II0JIyYEHHBIX TEOPETHYECKHX
3HAHUH M MPAKTHYECKOTO OBJIAJIEHHs XpOMaTOrpadguuecKHMH METOIAMH aHAIM3a HEOBXOIHMO"

- IOHUMATE POJib XpoMaTorpapuu 1 06acTeil ee UCMIONL30BAHUS B XHMHYECKOM aHAJIH3E,

- BIIaJIETh METPOJIOTHYECKUMH OCHOBAMH aHAJIN3A;

- 3HaTb CYLIECTBO PEAKLHii U IIPOLECCOB, HCIIOJIL3YEMBIX B XpPOMATOrpaduu.

Jucuunmuna

2. MECTO JUCIHUITIJINHBI B CTPYKTYPE OIIOII BO

«Xpomatorpapus»

OTHOCUTCA K BapHMaTHBHOH 4YacTH ydeOHOro TulaHa

AUCUUILIMH 10 HanpaBieHuIo noarotoBkd 04.03.01 Xumus (kpanudukauns «Oakanaspy)

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 11O JUCHUIIJIMHE

[TnannpyeMble pesynbTathl OOYYeHMs 10 IHCLUIUIHHE, COOTHECEHHBIE ¢ ILIAHMPYEMBIMH
pesynbratamu ocBoeHHst OITOIT (komMneTeHUMAMU  HHANKATOPAMH JOCTHXKEHHUS KOMIETECHIHH)

dopmHpyembie [Tnanupyemsle pe3ynbraThl 06y4eHUs MO AUCUMIUIHHE, B HaumeHoBanune

KOMIMETEHLHH COOTBETCTBHH C HHAMKATOPOM JIOCTHIKEHUSA KOMIIETEHLMH OLIEHOYHOrO
(kox, copeprkanme HuaukaTtop nocTr:eHus Pezynbrarel 06yueHus no cpeacTsa

KOMMETEHILHM) KOMITETEHLIMH JAUCLHMIITTHHE
(K00, codeporcanue UHOUKamMopa
[1K-6 INK-6.1 3naeT ocHOBbI (u3MKO- 3unaem: cnocobsl oTGOpa npobd Bonpocer
CrocoGen AL M T0IUH 00BEKTOB OKpYKatoIIeit cpe/ibl
TPOH3BOIHT uccnenoaauuvﬂ 00BEKTOB Viisanic NPOBOHTS
OKPYXKAKUIEN Cpenkl;

iigﬁg;ggg:;l:’ I]Kp-6.2. YmMeer i;lp(mmao;:lm‘b nabopaTopHbIe ”CCHEHOBa%Hﬂ’
TG nabopaTopHble HecnenoBaHus, AHaJIN3bI 0T06paHHLIx IIpood H

OTOOpaHHBIX
npob u obpasLior
JUTS OLIGHKH
IKOJIOIHUYECKOTrO
COCTOAHHA
00BEKTOR

3aMepbl, aHaJIH3bl OTOOPAHHBIX
NPHPOAHBIX 06pa3LOB;
pacCUHTHIBATH NPEAeNLHO
nonyctumele KoHueHTpaunu (TTIK)
BPEAHBIX BELLECTB TEXHOMEHHOIO
Xapaktepa; paboTaTh Ha
aHAJIHTHYECKOM J1abopaTopHOM
o0opyloBaHHy;

[1K-6.3 Bnaneer Metopamu
NpoBEAEHHUA IKOJIOTHYECKOIo
MOHUTOPHHTA

00pa3LoB Ui OLIEHKH
9KOJIOTHYECKOT'0 COCTOAHUS
00BEKTOB

Braoeem: MmeTogaMu
[IPOBEICHHS DKOJOIHUYECKOT0
MOHHUTOPHHTA

4. ObGBEM U CTPYKTYPA TUCIHUITJIUHBI

TpynoemMKoCTb IHCUMIUTHHBI COCTABIIAET 5 3a4eTHBIX eauHHUL, |80 yacos
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OCHOBHBIC TOHSTHS U ONpeEeeHHS 1,2 2 12
2 Teopernyeckue ocHOBBI XpoMaTorpadHu 35 | 4 10 PefiTUHr-
KOHTponb Ne |
3 [asosas xpomarorpadms 6-10 | 20 18 6 20
JKuakocrnas xpomarorpadus 5 - 120 18 6 20 PediTHHr-
14 KOHTponb Ne 2
5 Xpomaro-Macc-crieKTpoMeTpus 5 15- 8 10 PelTHHT-
18 KOHTponb Ne 3
Bcero 3a 5 cemectp: 180 54 36 90
Hanuuue B nucuunnune KIT/KP
Hroro no aucuunnune 180 54 36 90 3aver

4. OBBEM U CTPYKTYPA TUCIUATIJIUHbI

COHE[))KRHHB JIEKUMOHHBIX 3aHATHI 10 THCIHIIHHE

Pasnen 1. OcHOBHBIC MOHATHSA H ONpeAEIeHUS

Cymrocts xpomarorpaduueckoro Merofa. Mcropust ero BosHukHOBeHHs. CoOBpeMEHHOE
COCTOSHME METOZJa M 00sacTH NMPHUMEHEHMs, 3HAYEHHE M MECTO CpPelNH APYIHX AHATHTHYECKHX
MeT010B. Pexum XpoMarorpaHuecKHX IpOLECCcOB: ()POHTANBHEIH, BRITECHHTETBHEIH, 3TIOCHTHBIH.
Knaccudurauus xpomarorpapudeckux METONOB [0 arperaTHOMY COCTOAHMIO ()a3, MEXaHH3MY
B3aUMOJICHCTBHS cOpOAT-COPOEHT, NPUMEHAEMOH TEXHHKE, COCO0Y OTHOCHTENBHOTO MEPEMEINEHHUS

da3z.
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Pasznen 2. Teopernyeckne ocHoBbl XpomaTorpadun

OcHoBHbIC XapakTepucTHKH XpomaTorpapuyeckoro npomecca. Kosdduuument pacrpejeseHus.
YaepxuBaemplii o0beM U Bpems yaepxuBanus. Kospuument emxoctn. Koadduuuent
yIAEPKUBAHUs, ero (bu3uyeckuit CMBICIL. CeneKkTHBHOCTD H 3(pdeKkTUBHOCTE
XpoMarorpaduyeckoro pasuenenus. Kospduument pasmenenus. Paspemenue. Knuernueckue
TeopuM  xpomarorpapuu. MakTopel, BIMAOIIME Ha pasMblBaHHE 30H (BUXpeBas au(Qy3us,
MoJieKysipHast JU((y3usi, CONPOTHBIECHHE MAaccONepelaud B IIOJBMIKHON H HENOIABHIKHOM
(pasax). 3aucumocts BOTT or ckopoctu notoka. Ypasnenne Bau-Jleemrepa. [IpuHIMNHAanbHAsS
cxema  xpomarorpaga.  BeiGop  mapamerpoB  XpoMmartorpaMueckoro  OmpeeNcHHS.
Wnentudukanus semects. KonnueckrBenHslit ananns, MsMepeHne miomaneil 1 BHICOT MHKOB.
Merozbl BHYTPEHHETO M BHEIIHEr0 CTaHHApTOB. MCTOYHMKM OMHMGOK, BOCIPOM3BOAHMOCTE
HU3MEpPEHHI.

Pazpen. 3. 'azoBas xpomaTorpadus

Tema.l. Ilpunuun metona. Teoperuueckne ocHOBBI Metona. OmnpexelseMble BElIECTBa.
OCHOBHBIE ~ aHAIMTHYECKHE XapaKTEPHCTHKH. [ a30-aJCOpOLMOHHAS M ra30-KHAKOCTHAS
Xpomarorpadus. Annapatypa s rasoBoil Xxpomarorpaduu. XpomaTorpadhuueckHe KOJOHKH,
TEPMOCTaThl, JCTEKTOpbl. KiaccHpuKanusa [OeTEeKTOPOB M HX BaXKHEHMINME XapaKTEPUCTUKH
(IMHEHHOCTh,  YYBCTBHTENBHOCTh,  OTHOLICHHE  CHTHAN/LIyM, [peiedl  OGHAPY)KEHHS).
[IporpammupoBanue Temmeparypbl. I'a3pl-HOCHTENH, aiCOPOEHTBI M HEMOIBMIKHBIC (hasbl,
TpeboBaHus K HuM. Moaupuuuposanue Hocurerneil. PeakioHHas rasosas xpomartorpadusi.
BeicokoadpexTrBHas xanunspaas xpomarorpadus. [puMepsl IpuMeHeHus.

Tema 2. KauecTBeHHbli razo-xpomarorpadpuueckuii ananus. MnenTudukaims BemecTs Ha OCHOBE
BEJIMYHHBI yJepxuBaHusa. Meron TtectepoB. Uupekcsl ynpepxkusanus Kopawa. Hcrounukw
NOrPELIHOCTEH NIPH UX ONpejeeHHH. MeTOIHKa KOJHYECTBEHHON ra30Boi XpoMaTorpagpuu.
Pazpen. 4. ZKnakocernast xpomarorpadus
Tema 1. [Ipununn mMetona. OnpenenseMele BellecTBa. AHATHTHIECKHE XapaKTePHCTHKH
COBpPeMEHHO# BrICOKO3((pexTHBHON xpomaTorpadun (BOXKX). Annaparypa mis »uAKOCTHOIM
xpomarorpaduu. JKuakocTHble Xxpomarorpadsl (KoJI0HOUHEIE, KanumiapHsie). Hacockr, BRozb!
npo6. Kononku. JlerexTops! 1 ux BeIGop. [Toaroroska npodsl.

Tema 2. Ancopbuunonnas xpomatorpadus. OCHOBHbIE NPEACTABIEHHA 0 MEXAHU3ME JKHIAKOCTHOM
apcopOuuonHoi xpomatorpadun (KAX): ponmb XHMHH [IOBEPXHOCTH aicOpPGEHTA ¥ MPHPOJEI
KHAKOH  noaBwkHOH — asel.  CuiMkarenb, ero CTPYKTypa M XHMHUS — IIOBEPXHOCTH.
Moan(uuMpoBaHHbIE CHIIMKATENH, PUHLMIBI UX MOJy4eHHs H cBoiicTBa. OKCHA aIOMHHHS M
apyrue copbentsl B JKAX. Tpebopanus k vum. ITomeuskras ¢asa (amo0eHT) u TpeGoBaHMS K HEl.
OMIoUpyroIas Cuia MOABMXKHON (asbl, IMOOTPONHbIE pslbl. BiusHMe MpHpoabl M cocTaBa
JIIOCHTA Ha CEJICKTHBHOCTE pasuenenus B JKAX. M3okpaTHyeckoe U rpalHeHTHOE 3TIOHPOBAHHUE.
Brusnue TeMnepaTypesl Ha 3TIOMPOBAHHE.
Hopmanbro-azosas JKAX na cuimkarene. Mojenu yaepKMBaHHS M THIIB B3aUMOJEHCTBHSA
copbara ¢ MOBEPXHOCTBIO COPOEHTa.

Pasjei. 5. XpomaTo-Mace-cieKTpoMeTpust
Tema 1. [Ipunuun Metosa. OnpenensemMple BEWECTBA. AHAIUTHYECKHE XapaKTEPHCTHKH
COBPEMEHHOMH BBICOKO((DeKTHBHOH XpOMATOrpauu ¢ Macc-CeKTPOMETPHYECKHM IETEKTOPOM
(BOXKX/MC). Anmaparypa 11st ®uAKOCTHOR XpoMaTtorpaduu. JKunkocTHsie Xpomarorpagui
(konoHOuHble, KanuspHbie). Hacockr. Beoas! npo6. Kosouku. JIeTeKTOpE! U HX BBIGOP.
[Moxrorosxa npoGEI.



Copep:xanue J1a0opaTOpHBIX 3aHATHIA 10 JHCIMIINHE

Pasnien 3. I'azoBas xpoMatorpadus

Onpenenenre XJIOPUPOBAHHBIX YIIEBOAOPOIOB B MHTHEBOH BOLE METOIOM Ia30KHIKOCTHOMN
XpoMatorpa)uu ¢ IETEKTOPOM I10 HIEKTPOHHOMY 3aXBary.

OnpenesieHne  X/IOPOPraHUYECKMX [ECTHLMAOB B  BOJE METOJIOM  Ta30XHAKOCTHOMH
XpoMaTorpaQuu ¢ AETEKTOPOM I10 3aXBATY JIEKTPOHOB.

Pasnen 4. XunkoctHas xpomarorpadus
Omnpenenenue (pTOPXHHOIOHOB B MHIIEBLIX IIPOAYKTax MeTomoM BIKX/MC/MC
Onpenenenue NEHUIHUIMHOB B MOJIOKe MeTooM BOXKX/MC/MC

5. OUEHOYHBIE CPEJACTBA JUUIsSI TEKYHIEIO KOHTPOJISI YCIIEBAEMOCTH,
IMMPOMEKYTOYHOM ATTECTAIIAU 10 UTOI'AM OCBOEHMS JUCHHUITIJIMHBI A
YYEBHO-METOJUYECKOE OBECINEYEHUE CAMOCTOSTEJBLHON PABOTHI
Texymuii KOHTPOJIL yeneBaeMocTH (PEHTHHI-KOHTPOJIL 1, pelTHHI-KOHTPOID 2, pEeHTHHT-

KOHTpOJb 3)

Peiitnar-konrposs Nel

YEMY PABEH KODOOHLMEHT CENEKTHUBHOCTH MPH BPEMEHH Y JIEPKUBAHMS OJIHOTO COEJAUHEHUS 15,3 MUH, A JIPYTOro 16,3
MHH?

HEM3BECTHOE COEJIMHEHUE UMEET BPEMS VJEPKHBAHUS 19,5 MUH. BPEMS VIEPKUBAHUA JUIS TEKCAHA W TENTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MHH. ONPEAEJIMTE, YTO 3TO 3A COEJMHEHHME, ECIIM MHAEKCH KOBAYA JUIS BEH30JA 650,
U30MPEHA 500,2, OKTAHA 800, IMMETHITEKCAHA 736,6, TPAMETHIINIEHTAHA 710,6, METUTIEHTAHA 772,77

ONPEAENUTE TEMIIEPATYPY KHITEHHS [IPEAEJBLHOTO VITIEBOJOPOJA, ECJIM EFO BPEMS VJEPXHBAHMSA PABHO 210 CEK, A
BPEMSI YVIEPHBAHWA TENTAHA 70 CEK ( TEMIIEPATYPA KMIEHMS 68,8 IPAJL) , TEKCAHA 120 CEK ( TEMITEPATYPA KMITEHHS
98.5 reajn)?

4. C NOMOLILIO T'A30BOI XPOMATOIPAGHN MPOBEJEH AHAJM3 0,10 T' MPOJYKTA HA COJIEPYAHHE BEH30JA M ®EHOMA (
TUIOLIA/IM [THKOB PABHBI 3.2 H 8,4). B KAYECTBE BHYTPEHHEI'O CTAHJIAPTA HCTIONBL3OBAH LIMIKJIOTEKCAH, B CTAHIAPTHOM
CMECH 3THX BELLECTB 0,08 I' INIOILAJb XPOMATOIPAGHUECKOI'O [THKA BEH30JA PABHA 6.8; GEHOJIA 3,6; LIMKJIOTEKCAHA —
6,3. BHYTPEHHHI CTAHAAPT 0,055 I, BBEAEHHBIH B AHAJIM3MPYEMYIO CMECh, UMEET TJIOLIAIbL XPOMATOIPAGHUECKOIO
1HUKA 4,2, ONPEJEJIMTE COAEPYCAHHE BEH30J1A Y GEHOJIA B [IPOJYKTE.

1. YEMY PABEH KODG®ULMEHT CENEKTHBHOCTH MPH BPEMEHH VJIEPYKHBAHHSA OQHOIO COEJMHEHHS 5,3 MHH, A JIPYTOrO 6.3
MHH?

2. HEM3BECTHOE COEJIMHEHHE UMEET BPEMSI VJIEPYKUBAHMA 19,5 MUH. BPEMS VAEPKHBAHHS JUISI FEKCAHA M FEITTAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MMH. ONPEJAENMTE, YTO 3TO 3A COEJIMHEHME, ECJIM MHAEKCHI KOBAUA JUTSL BEH30J1A 650,
M30TTPEHA 500,2, OKTAHA 800, JMMETHITEKCAHA 736,6, TPUMETHIINIEHTAHA 710,6, METHJINEHTAHA 772,77

3. OMPEAENUTE TEMIIEPATYPY KHMEHHS MPELEJLHOIO VIJIEBOJOPOJIA, ECJIM EFO BPEMS VIEPKHUBAHMS PABHO 380 CEK, A
BPEMS VIEPKMBAHMS I'ENTAHA 70 CEK ( TEMIIEPATYPA KHIIEHHS 68,8 TPAJL) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHIIEHHSI
98,5 rran)?

4. C NOMOIIBIO TA30BOH XPOMATOIPAGHMH TPOBEJEH AHANW3 0,15 I' MPOAYKTA HA COIEPKAHHE BEH30JIA M ®GEHOMA (
TUIOUIA/IH TTMKOB PABHbI 3,6 U 5,4). B KAUECTBE BHYTPEHHEIO CTAHIAPTA HCTIOJIb30BAH LIMKJIOTEKCAH. B CTAHJIAPTHOI
CMECH 3THX BEILECTB 0,08 I IIOWAJL XPOMATOIPAGHYECKOIO [THKA BEH30JIA PABHA 5.8; GEHOMA 3,6; LIMKJIOTEKCAHA —
6.3. BHYTPEHHHI CTAHIAPT 0,05 T, BBEAEHHbIH B AHAJIH3HPYEMYIO CMECh, UMEET MJIOILAb XPOMATOIPAGHUECKOTO MTHKA
6,2. ONPE/IEJIMTE COAEPYKAHHE BEH30JIA U ®EHOJIA B [TPOAYKTE.

1.YEMY PABHO PA3PELLEHHE JIBYX XPOMATOIPA®HUECKHX MUKOB MPH BPEMEHH YEPXKHBAHUS [EPBOIO 12 MHH, BTOPOIO 13
MHH, ILHPHHA OCHOBAHHS [TUKOB: TIEPBOIO —13 CEK, BTOPOIO 18 CEK?

2.HEW3BECTHOE COEJMHEHWE MMEET BPEMS YEPXHBAHMS 15 MUH. BPEMS VIEPHKUBAHUS JUIS TEKCAHA M FENTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MHMH. OMPEJEJMTE, UYTO 3TO 3A COEAMHEHME, ECJIM MHAEKCH KOBAUA JUIS BEH30JIA 650.
M30INPEHA 500,2, OKTAHA 800, IMMETHATEKCAHA 736,6, TPMMETHIIIEHTAHA 710,6, METHIATIEHTAHA 772,77

3.ONPEAENHTE TEMIEPATYPY KHITEHHSA MPEAE/LHOIO YTJIEBOAOPOJIA, ECJIH EFO BPEMS Y/IEPYKMBAHUS PABHO 380 CEK, A BPEMS
YIEPHHBAHHS FENITAHA 70 CEK ( TEMIIEPATYPA KUTIEHHS! 68,8 TPANT) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHHs1 98,5 rean)?

4.C TTOMOILLIO I'A30BOH XPOMATOIPA®HH ITPOBEJEH AHAJINS 0,10 T TPOIYKTA HA COJIEFKAHHE FEH30JA H GEHOJIA ( MIOILIAIH
TIHKOB PABHBI 3,2 1 8,4). B KAUECTBE BHYTPEHHEIO CTAH/IAPTA HCTIONb30BAH LIMKJIOTEKCAH. B CTAHJIAPTHOMH CMECH THX
BEIWECTB 0,08 I' MIOWALL XPOMATOIPAGHUECKOIO [IHKA BEH30JIA PABHA 6,8; ®EHOJA 3,6: LMKJOIEKCAHA — 6.3.
BHYTPEHHHH CTAHAAPT 0,055 I', BBEAEHHBLI B AHANM3HPYEMYIO CMECh, UIMEET [UIOLIAL XPOMATOIPAGHUECKOTO TTHKA 4.2,
OTIPEJIESITE COJIEPYKAHUE BEH30JIA M GEHOJIA B [TPOJAYKTE.
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1.YEMY PABEH KOOOUUMENT CENEKTHBHOCTH [PH BPEMEHH YIEPYHBAHHS! OHOIO COEJIMHEHMS 130 CEK, A IPYTOrO 152 CEK?

2. HEM3BECTHOE COEJAMHEHHE WMEET BPEMS! VJIEPXHBAHHS 20,5 MUH. BPEMSI VIEPKHBAHUS! 15l FTEKCAHA M TEITTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MuH, OMPEJEJIMTE, YTO 3TO 3A COEMHEHHE, ECIM MHAEKCH KOBAYA JUISl BEH30JIA 650,
M30MMPEHA 500,2, OKTAHA 800, IMMETHITEKCAHA 736,6, TPUMETHITIEHTAHA 710,6, METHJIMEHTAHA 772,77

3.OMPEAENNTE TEMIIEPATYPY KHUIIEHHA NIPEAENLHOTO YIJIEBOMOPO/IA, ECJIM EFO BPEMS YIEPKHBAHUS PABHO 380 CEK. A BPEMS
YJIEPXKMBAHUS [ENTTAHA 70 CEK ( TEMITEPATYPA KMITEHWsI 68,8 TPANT) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHMEHHS 98,5 reajn)?

4.C OMOIIBIO TA3Z0BOH XPOMATOIMPAGHH MPOBELEH AHAJM3 0,20 I TPOZIYKTA HA COJIEPYCAHHUE BEH30JIA Y GEHOJNA ( TUIOLLAH
IMUKOB PABHEI 4,6 U 3,4). B KAUECTBE BHYTPEHHEIO CTAHJIAPTA HCTIOJIb30BAH LIMKJIOMEKCAH. B CTAHIAPTHO! CMECH 9THX
BEIECTB 0,18 ' IUIOWA/L XPOMATOIPAGHUECKOIO TMMKA BEHIONA PABHA 6,8 GEHOJA 3,6, LMKJIOTEKCAHA — 6,3.
BHYTPEHHHH CTAHUAPT 0,055 I, BBEAEHHBIH B AHAJIU3UPYEMYIO CMECh, MMEET TUIOIIA/I XPOMATOIPABGHUECKONO MHKA 4.2.
OMPEJIEJIMTE COAEPXAHUE BEH30JIA U ®EHOJIA B [TPOJIVKTE.

1.Yemy pasno paspewenue ABYX XxpomaTorpadHueckux nuKos NpH BpEMEHH yacpxuBadua nepsoro 11 mun, sroporo 18 mun,
IIMPHHA OCHOBAHNS NHKOB: nMepBoro —13 cek, Broporo 18 cek?

2.HEM3BECTHOE COEJIMHEHHE MMEET BPEM3I YJIEPKUBAHMS 23,5 MUH. BPEMS YIEPKHBAHMS JUIsI TEKCAHA U T'EITTAHA PABHO
COOTBETCTBEHHO 13,7 M 29, 3 MUH. ONPEAENHTE, YTO 3TO 3A COEAMHEHHE, ECJIM MHJEKCHI KOBAYA JUIS BEH30JIA 650,
M30MPEHA 500.2, OKTAHA 800, IMMETHITEKCAHA 736,6, TPUMETHITIEHTAHA 710,6, METWINEHTAHA 772,77

3.ONPEAENHTE TEMITEPATYPY KHITEHHA MPEJEJILHOIO YIJIEBOJOPOLA, ECJIM EFO BPEMS VIEPYHBAHHS PABHO 380 CEK, A BPEMSI
VIEPHKHMBAHMA FEITAHA 70 CEK ( TEMITEPATYPA KHUITEHHS 68,8 I'PALL) , TEKCAHA 120 CEK ( TEMITEPATYPA KUIEHHS 98,5 rPAJ)?

4.C NIOMOLBIO TA30BOH XPOMATOIPA®HH [IPOBEAEH AHAJIM3 0,10 I' IPOAYKTA HA COAEPHCAHME BEH30JIA M GEHOJIA ( TUTOLLIAZIA
[IHKOB PABHbI 7,2 11 8.4). B KAUECTBE BHYTPEHHEI'O CTAH/IAPTA HCIIOJb30BAH LIMKJIOTEKCAH. B CTAHJIAPTHOH CMECH DTHX
BELECTB 0,08 T' TUIOI(AZL XPOMATOTPAGHUECKOTO MHKA BEH30JIA PABHA 6,8; ®EHONA 3.0; LMKIOEKCAHA — 5,3.
BHYTPEHHMIT CTAHAAPT 0,05 I, BBEAEHHBIH B AHAJTH3UPYEMYIO CMECh, UMEET MJIOUIA/Ib XPOMATOIPAGHUECKOrO MHKA 4.2.
ONPEJNENMHUTE COAEPXKAHHE BEH30JTA U GEHOJIA B [TPOJIYKTE.

PEATHHI-KOHTPOJIb Ne2

1. YEMY PABEH KODM®ULMEHT CEJEKTMBHOCTH MPH BPEMEHH VJIEPXHBAHWS OJHOMO COEAMHEHUS 5.3 MUH, A IPVIOTO 7.3
MHH?

2. HEM3BECTHOE COEJIWHEHWE MMEET BPEMSI VJIEPJKUBAHHS 16,5 MUH. BPEMSI VJIEPKUBAHUS JUISL FTEKCAHA U TENTAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MHH. ONPEAEJIMTE, UTO 3TO 3A COEAHHEHME, EC/IHM UHEKCH KOBAYA JUIS BEH30JIA 650,
M30MPEHA 500,2, OKTAHA 800, IMMETUNTEKCAHA 736.6, TPAMETHUIINIEHTAHA 710,6, METUJNEHTAHA 772,77

3. ONPEJENHTE TEMITEPATYPY KHIIEHHS MPEAENLHOIO YIJIEBOJOPOJIA, ECJIM EFO BPEMS YIEPXHBAHWS PABHO 380 CEK. A
BPEMS YIEPXKMBAHHS TENTAHA 70 CEK ( TEMITEPATYPA KMIEHUS 68,8 I'PAJ1) , TEKCAHA 120 CEK ( TEMIMEPATYPA KHITEHHS
98,5 rean)?

4. C 1roMoUIblO TA30BOH XPOMATOrPAGHH [POBEJEH AHAJIM3 0,14 I MTPOAVKTA HA COJEPXAHHE BEH30JIA M GEHOJA (
TUIOIIA/IM ITHKOB PABHBI 3,2 1 4,4). B KAUECTBE BHYTPEHHEIO CTAHAPTA MCIIOJIB30BAH LIMKJIOFEKCAH. B CTAHJAPTHOIT
CMECH 3THX BEIIECTB 0,07 I' INTOWAJL XPOMATOIPAGHUECKOTO TTHKA BEH30JIA PABHA 5,8; ®EHONA 4,6; LIMKJIOTEKCAHA —
6,3, BHYTPEHHHIT CTAHAAPT 0,055 I, BBEAEHHBIH B AHAJIM3HUPYEMYIO CMECh, MMEET OILIA/b XPOMATOIPAGUUECKOrO
MAKA 4,2. OTIPEIEJIUTE COJIEPYKAHHE BEH30JIA U OEHOJIA B [IPOJIYKTE.

1. Uemy paBHO pa3pelicHHE ABYX XPOMATOrpaMuecKuX IMKOB MpPH BPEMEHH YIEPIKUBAHHS nepsoro 120 cex, sroporo 130
CeK, LUMPHHA OCHOBAHUS NUKOR: Neproro —13 cek, sroporo 18 cex?

2. HEM3BECTHOE COEJIMHEHHE UMEET BPEMSI VJIEPYCMBAHUSA 18,3 MHH. BPEMSA YIEPIKHBAHUSI JUTS TEKCAHA M FENTAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MUH. ONPEAENMTE, YTO 3TO 3A COEJMHEHHME, ECIH WHAEKCH KOBAUA JUISl BEH30MA 650,
H30TIPEHA 500,2, OKTAHA 800, AMMETHIIEKCAHA 736,6, TPUMETHINEHTAHA 710.6, METUAMNEHTAHA 772,77

3. ONPEAENUTE TEMIIEPATYPY KHMITEHMSA NPEAEJBHOIO YIIEBOJAOPOMA, EC/HM EFC BPEMS YAEPXHBAHMS PABHO 380 CEK, A
BPEMS YIEPKHBAHWA TENTAHA 70 CEK ( TEMIIEPATYPA KHIIEHMS 68,8 IPANT) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHITEHHSI
98,5rPAJ)?

4. C noMollbIO FA30BOH XPOMATOIPAGHH TMPOBEAEH AHAJH3 0,10 I' [POJYKTA HA COJNEPXAHHE BEH30JIA M MEHOMA (
[UIOLIA/IM MUKOB PABHBI 3,2 1 8,4). B KAUECTBE BHYTPEHHEIO CTAH/IAPTA MCTIONB3OBAH LIMKJIOTEKCAH, B CTAHJIAPTHOI
CMECH 3THX BELIECTB (0,08 I TJIOLLIA/L XPOMATOIPAGHYECKOTO IMTHKA BEH30JIA PABHA 6,8: ®EHOJIA 3.6; LIMKJIOFEKCAHA —
6,3. BHYTPEHHHIA CTAHAAPT 0,055 ', BBEJIEHHBIH B AHAJIM3BUPYEMYIO CMECh, MMEET TUIOIIAZIb XPOMATOIPAGHYECKOIO
NMHKA 4,2, OTNPELEJIHTE COAEPKAHHE BEH30JIA M ®EHOJIA B [TPOJIVKTE.

1. YEMY PABEH KODOOHLUMEHT CENEKTHUBHOCTH MPH BPEMEHH VJIEPXHBAHHS OJHOTO COEJMHEHHS 11,3 MHH, A APYroro 12,3
MHH?

2. HEM3BECTHOE COEJAMHEHHWE UMEET BPEMS VJIEPYCHBAHHSA 17,6 MMH. BPEMS YIEPYKHBAHHS JU1 TEKCAHA W TEIITAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MHH. ONPEAEJMTE, YTO 3TO 3A COEAMHEHME, ECJIM MHJEKCHI KOBAYA JUISl BEH30JA 650,
W3OIPEHA 500,2, OKTAHA 800, JUMETHITEKCAHA 736,6, TPHMETHINEHTAHA 710,6, METHIINIEHTAHA 772,77

3. ONPEAENUTE TEMIEPATYPY KHITEHHS MPEAEIBHOIO VIJIEBOJOPO/A, ECJIN EFO BPEMS VIEPKHMBAHMS PABHO 380 CEK, A
BPEMsI VJIEPXKWBAHUSA TENTAHA 70 CEK ( TEMIEPATYPA KHITEHHS 68,8 I'PAJ) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHITEHH S
98.5 rean)?

4. C NOMOMIBIO FA30BONM XPOMATOTPAGHH TIPOBEJEH AHAJIM3 0,20 I' MIPOJYKTA HA COJEPXKAHHE BEH30JIA W ®EHOJIA (
TUIOLLA M [THKOB PABHBI 3,2 W 7,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA HCTIOJIB30BAH LIMKJIOFEKCAH. B CTAHJIAPTHOI
CMECH 9THX BELLECTB 0,09 I' MIOLIA/LL XPOMATOIPAGHUECKOTO TIMKA BEH3IONA PABHA 5,8; GEHOJA 6,6; LIMKJIOFEKCAHA —
6,3. BHYTPEHHUIA CTAHIAPT 0,055 I, BBEAEHHBIA B AHAJIM3UPYEMYIO CMECH, UMEET ITJIOIANL XPOMATOIPAGHUECKOIO
MHKA 4.2. ONPEJIEJIMTE COAEPKAHME BEH30MA H ©EHOJIA B TTPOJIYKTE.
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1. Yemy paBHO pazpellieHHe ABYX XpOMATOrPaHUCCKHUX MHUKOB NPH BPEMEHM YJICPKHBAHHA nepsoro 11 muu, Broporo 3 MuH,
LIHPHHA OCHOBAHUs NHKOB; nepsoro —10 cek, Broporo 11 cex?

2. HEM3BECTHOE COE[MHEHHME MMEET BPEMS VJIEPKHBAHUA 17,7 MMH. BPEMA YAEPKHMBAHHS JUTA FEKCAHA M FENTAHA PABHO
COOTBETCTBEHHO 13,7 H 29, 3 MHH. ONPEAEJMUTE, YTO 3TO 3A COEAMHEHME, ECJIM MHAEKCHl KOBAUA JUISl BEH30A 650,
U30MMPEHA 500,2, OKTAHA 800, AUMETHJTEKCAHA 736,6, TPMMETHITNEHTAHA 710,6, METUIINEHTAHA 772,77

3. ONPEAEJMTE TEMIIEPATYPY KMITEHWS TPEIEJILHOIO YITIEBOJOPOJIA, ECJIM EFO BPEMS VIEPYKHBAHHS PABHO 380 CEK, A BPEMSI
YAEPKHBAHHA TEMNTAHA 70 CEK ( TEMIEPATYPA KHIIEHHS 68,8 FPAL) , TEKCAHA 120 CEK ( TEMITEPATYPA KMITEHHS 98,5 FPAJ)?

4. CTOMOILBIO FA30BOI XPOMATOIPAGHH MPOBEAEH AHAJIN3 0,10 I' TPOAVKTA HA COJEPYKAHHE BEH30JIA U GEHOMA ( rowWAIn
[THKOB PABHbI 3,2 11 8,4). B KAYECTBE BHYTPEHHETO CTAHJIAPTA UCTIOJIb30BAH LIMKJIOTEKCAH. B CTAHJIAPTHOM CMECH 3THX
BEILECTB 0,08 I' TUIOWIA/NL XPOMATOIPA®HYECKOrO [HKA BEH30JIA PABHA 6,8; ®EHOJA 3,6; LMKJIOTEKCAHA — 6.3.
BHYTPEHHHI CTAHAAPT 0,055 I, BBEJIEHHbIH B AHAJIM3UPYEMYIO CMECh, HMEET MJIOLIA/b XPOMATOIPAGHUECKOI'O [THKA 4.2,
OIPEAENHUTE COAEPIAHHUE BEEH30JIA H ®EHOJIA B IIPOJIYKTE.

. YEMY PABEH KOD®OHLUHMEHT CEJIEKTHBHOCTH TTPH BPEMEHM YAEPKHBAHHS OIHOrO COEJMHEHHS 1.3 MHH, A APYTOrO 1.6
MHH?

2. HEW3BECTHOE COEAMHEHME WMEET BPEMSI YIEPXHBAHHS 25,5 MUH. BPEMSI VIIEPYKHBAHHMS JUISL TEKCAHA M FENTAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MUH. ONPEAEJNMUTE, UTO DTO 3A COEAWHEHHWE, ECJIH HHAEKCHL KKOBAUA ISl BEH30MA 650,
M30MPEHA 500,2, OKTAHA 800, MMETHITEKCAHA 736,6, TPHMETHITIEHTAHA 710,6, METHITIEHTAHA 772,77

3. ONPEAENMTE TEMIIEPATYPY KHIEHMs MPEJENLHOIO YIJIEBOJIOPOJIA, EC/IH EIO BPEMSA YJEPKHBAHHMS PABHO 380 CEK, A
BPEMS YAEPXHBAHWA CENTAHA 70 CEK ( TEMIIEPATYPA KMIEHHsI 68,8 IPAJT) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHITEHUS
98,5 rean)?

4. C nomolbio FA30BOH XPOMATOIPAGHH TTPOBEJIEH AHAJIM3 0,12 I' MMPOAYKTA HA COJAEPYKAHHE BEH30JIA M ®GEHOJA (
TJIOILA/IM TTHKOB PABHBI 3,2 1 9,4). B KAYECTBE BHYTPEHHEI'O CTAHJAPTA HCIIONb30BAH LIMKJIONEKCAH. B CTAHJAPTHORM
CMECH 2THX BELIECTB 0,08 I TUIOLIA/IL XPOMATOIPAGUUECKOIO [MHKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; IIMKJIOMEKCAHA —
4,3. BHYTPEHHHH CTAHIAPT 0,05 I, BBEJEHHbII B AHATTM3UPYEMYIO CMECh, HMEET TUIOILA/Ib XPOMATOIPAGHYECKOTO [THKA
4,2, OMPEJENHUTE COAEPYXAHHE BEH30JIA M ®EHOJIA B [TPOJIYKTE.

1. Yemy pasHO paspewieHe AByX XpoMarorpadHuecKHX [MKOB NPH BpeMEHH yAep:kHBaHMA nepsoro 11,2 muu, sroporo 12,3
MHH, UIWPUHA OCHOBAHHA TTHKOB: niepsoro —1 1 cex, Broporo 19 cex?

2. HEM3BECTHOE COEJIMHEHWE HUMEET BPEMS YJIEPIKHBAHUS 17,5 MHUH, BPEMS VIEPXKHUBAHHA JUISI FEKCAHA M TENTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MMH. ONPEAEJUTE, YTO 3TO 3A COEAMHEHME, ECJIM HUHAEKCH! KKOBAUA JNS BEH3IONA 650.
H30MMPEHA 500,2, OKTAHA 800, JIMMETHIIEKCAHA 736,6, TPMMETHINEHTAHA 710,6, METUIMEHTAHA 772,77

3. ONPEJIENMTE TEMINEPATYPY KHINEHHS MPEJEIBHOIO YIJEBOAOPOUA, ECIIH EFO BPEMSI VJEPIKUBAHKS PABHO 380 CEK, A BPEMS
YIIEPXHBAHUA FENTAHA 70 CEK ( TEMITEPATYPA KHITEHNS 68,8 IPAJ1) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHHS 98,5 FPAJT)?

4. CrnoMoubIO FA30BOI XPOMATOIPA®HH NPOBEJEH AHAJIN3 0,10 I IPOAVKTA HA COJEPXAHHE BEH30NA W ®EHONA ( NIOLWLALLM
MHKOB PABHbI 3,2 W 8,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA UCIOJB30BAH LIMKJIOTEKCAH. B CTAHIAPTHON CMECH 3THX
BEUECTB 0,08 I' [UJIOWALL XPOMATOIPAGHUECKOTO TIMKA BEH30JIA PABHA 6,8; ®EHONA 3,6; LHKJIOIEKCAHA — 6.3.
BHYTPEHHHH CTAHJIAPT 0,055 I, BBEAEHHBIH B AHAJIM3UPYEMYIO CMECE, MMEET TNTOLLAZL XPOMATOIPAOMUECKOTO MHKA 4.2.
ONPEAENMTE COJEPYAHUE BEH30JIA H GEHOJIA B [TPOAVKTE.

PEATHHI-KOHTPOJIL Ned

1. HEMY PABEH KODOOUUMEHT CEJIEKTHBHOCTH MPH BPEMEHH YJEPYXMBAHHS OJIHOTO COEJMHEHHUA 1,3 MHH, A JIPYTOrO 6,3
MHH?

2. HEM3BECTHOE COEJIMHEHWE UMEET BPEMS YJIEPYKMBAHHS 16,5 MUH, BPEMS VIEPYUBAHUS JUISl TEKCAHA W FEMTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MHH. OMNPEAEJIMTE, UTO 2TO 3A COEJMHEHMUE, ECJIH UHIEKCH! ICOBAUA IS BEH30JA 650,
M30MPEHA 500,2, OKTAHA 800, IMMETHJITEKCAHA 736,6, TPHMETHIIMEHTAHA 710,6, METHIITIIEHTAHA 772,77

3. OnPEJENUTE TEMIIEPATYPY KMIEHWS [MPEJEJLHOTO YIJIEBOJOPOJA, ECIH EFO BPEMS VIEPXHBAHMS PABHO 380 CEK, A
BPEMS YJIEPXKUBAHUS TENTAHA 70 CEK ( TEMIIEPATYPA KHUIEHHA 68,8 [PAJ) . FTEKCAHA 120 CEK ( TEMIEPATYPA KHITEHHSA
98.5rran)?

4. C NOMOILBIO TA3OBOH XPOMATOIPA®HH TIPOBEJEH AHAJM3 0,18 I' TIPOAYKTA HA COAEPXAHHME BEH30MA H GEHONA (
TUIOMIAJIH TTHKOB PABHBI 4,2 1 6,4). B KAUECTBE BHYTPEHHEIO CTAHJAPTA UCIOJILIOBAH HHKJIOMEKCAH. B CTAHAAPTHOI
CMECH 3THX BEWECTB 0,07 " TUIOILAJIL XPOMATOIPAMHUECKOIO MTUKA BEH30J1A PABHA 5,8; ®EHOJIA 3.6; LIMKJIOFEKCAHA —
6.3. BHYTPEHHHIT CTAHAAPT 0,055 I', BBEJIEHHBIN B AHAJIM3UPYEMYIO CMECh, MMEET [UIOLIA/b XPOMATOIPAGHYECKOrO
MHKA 4,2, OINPEJIEJNTE COJIEPHCAHHE BEH30JIA H GEHOJIA B [TPOJIYKTE.

I. Hemy paBno paspeueHye JABYX XpomarorpadHuccKMX MHKOB NP BPEMEHH yiaepxkusanus mepeoro 1,2 mun, sroporo 1,3
MHUH, LIMPHHA OCHOBAHMS NMUKOB: nepsoro —11 cek, sroporo 19 cex?

2. HEMBBECTHOE COEJMHEHWE UMEET BPEMS VIEPKUBAHHA 17,5 MHUH. BPEMS YJEPKHBAHHSI JUISl FTEKCAHA U CEMTAHA PABHO
COOTBETCTBEHHO 13,7 M 29, 3 MuH. ONPEJENMTE, YTO 3TO 3A COEAMHEHHE, ECIIH MHJEKCH KOBAUA JUIsl BEH30MA 650,
M30MPEHA 500,2, OKTAHA 800, IMMETHITEKCAHA 736,6, TPUMETUJINEHTAHA 710,6, METHJIIEHTAHA 772,77

3. ONPEAENMUTE TEMIEPATYPY KWIEHHA MPEJAEJBHOIO VIVIEBOJOPOMA, ECIH EFO BPEMS VIEPKHUBAHMS PABHO 380 CEK, A
BPEMSI VIEPXHBAHHSA TENTAHA 70 CEK ( TEMIEPATYPA KHITEHHSA 68.8 TPAN) , FEKCAHA 120 CEK ( TEMIIEPATYPA KHITEHHS
98,5 reaj1)?

4. C NOMOIIBIO TA3OBOH XPOMATOIPAGHH TIPOBEAEH AHAJH3 0,10 I MPOAYKTA HA COJEPAHHE BEH30JIA M ®EHOJA (
TUIOIA/IH TTHKOB PABHbI 3,2 H 8,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA HCIOJIL30BAH 1IMKJIOTEKCAH. B CTAHAAPTHO
CMECH DTUX BEIECTB 0,08 I' [JI0IIA/L XPOMATOIPAGHYECKOI'O [TMKA BEH30J1A PABHA 6,8; ®EHOJA 3,6; LHKJIOIEKCAHA —
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6,3, BHYTPEHHHI CTAHJAPT 0,055 I, BBEJEHHBLI B AHAJIM3UPYEMYIO CMECH. UMEET MJIOWAZL XPOMATOIPAGHYECKOIO
NHKA 4,2, OTIPEAEJIUTE COJIEPYCAHHE BEH30J1A M GEHOJIA B IPOIYKTE,

HYEMY PABEH KO3OMULMEHT CENEKTUBHOCTH [1PM BPEMEHM YEPXKHBAHMS OfIHOMO COEAMHEHHS 6.3 MHH, A JIPYTOrO 1,3
MHH?

HEM3BECTHOE COEJ/IMHEHHE MMEET BPEMS YEPXHBAHHS 18,5 MHH. BPEMSI VAEPKHBAHUS JUIS FEKCAHA M FELTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MUH. OMPEJEJIMTE, UTO DTO 3A COEAMHEHHE, ECIM MHAEKCH KOBAYA JUIS BEH3OJA 650,
M30MPEHA 500.2, OKTAHA 800, IMMETHIIEKCAHA 736,6, TPUMETHIIIIEHTAHA 710.6, METHJITIEHTAHA 772,77

OIPE/IENNTE TEMIIEPATYPY KHUIEHHUS TIPEAENLHOTO YIJIEBOJIOPOJIA, ECJIM ETO BPEMS Y/IEPYKHMBAHMS PABHO 380 CEK, A BPEM3A
YJEP)KMBAHUS TENTAHA 70 CEK ( TEMIIEPATYPA KHUITEHMS 68,8 TPAJT) , FTEKCAHA 120 CEK ( TEMITEPATYPA KHITEHHS 98,5 TPAL)?
C MOMOIIBIO FA30BOH XPOMATOIPA®HH [TPOBEIEH AHAJIH3 0,18 I' IPOAVKTA HA COJIEPYAHME BEH30JIA H GEHOMA ( TUIOLLIA M
TIHKOB PABHBI 6,2 11 8,4). B KAYECTBE BHYTPEHHEIO CTAH/APTA HCIIOJNB3OBAH LIMKJIOTEKCAH, B CTAHJIAPTHOH CMECH 3THX
BEWECTB 0,8 I' INIOUIAJIb XPOMATOIPAGHUECKOTO MHKA BEH30JIA PABHA 7.8; GEHOJIA 3,6; UIMKJIOFEKCAHA — 6,3. BHYTPEHHHIT
CTAHJIAPT 0,055 T, BBEAEHHBII B AHAJIM3UPYEMYIO CMECh, UMEET [UIOLLA/lL XPOMATOTIPAGHUECKOTO TTHKA 4,2, OTNPEJIEJIMTE
COJEPXCAHHE BEH30JIA M ®EHOJIA B IPOJIVKTE.

Yemy paBHO pazpelueHue ABYX XpOMaTOrpadMUecKnX MUKOB IIPH BPEMCHH YACPKHBAHUA MEPROT0 2 MM, BTOpOro 13 MuH,
LIMPHHA OCHOBAHUS NUKOB: nepeoro —13 cek, sroporo 18 cek?

HEM3BECTHOE COE/IMHEHHE UMEET BPEMSI VAEPHCHBAHUSI 21,5 MHH. BPEMS VIIEPKMBAHUS JUTSI TEKCAHA M TENTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MHH. OIPEJENMTE, YTO 3TO 3A COEAMHEHHME, ECJIH HHJEKCHI KOBAYA JUIS BEH30MA 650,
H30MPEHA 500,2, OKTAHA 800, AMMETHIIEKCAHA 736,6, TPUMETHINEHTAHA 710,6, METHAMEHTAHA 772,77

OMNPEAENMTE TEMIIEPATYPY KMIEHHMS ITPEJENBLHOTO YIVIEBOJOPO/IA, ECJIH EFO BPEMSA YIEPIKHBAHHS PABHO 380 CEK, A BPEMS
YIEPKHBAHUA N'ENTAHA 70 CEK ( TEMIIEPATYPA KHITEHHMS 68,8 TPAJT) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHMS 98,5 reaj)?
C MOMONIBLIO FA3OBOH XPOMATOIPAGHH MPOBE/AEH AHAJIN3 0,10 I MPOAYKTA HA COAEPKAHME BEH30MA H GEHONA ( oAU
IMKOB PABHBI 3,2 M 8,4). B KAUECTBE BHYTPEHHEIO CTAHJ/IAPTA UCTIO/b30BAH LIMKJIOTEKCAH. B CTAHIAPTHON CMECH 3THX
BELECTB 0,08 I IUIOIIA/E XPOMATOTPA®HUECKOTO TIHKA BEH30JIA PABHA 6.8; ®EHONA 3.6; LMKJIOTEKCAHA — 6.3.
BHYTPEHHUIT CTAHJIAPT 0,055 I', BBEAEHHbIH B AHAJIM3UPYEMYIO CMECh, UMEET IIIOIIA/h XPOMATOTPAGHUECKOTO [HKA 4.2,
OIPEJEJUTE COJIEPXKAHHE BEH30JIA U ®EHOJIA B [TPOAYKTE.

1. YEMY PABEH KOD®OMLMEHT CEAEKTMBHOCTH TMPH BPEMEHH YAEPKUBAHUS OJIHOIO COEAMHEHUS 8,3 MUH, A JIPYTOIO 6,3
MUH?

2. HEW3BECTHOE COE/IMHEHHE UMEET BPEMS YIEPKHBAHUSI 22,5 MUH. BPEMSI VIEPKHBAHHMS U1l FEKCAHA U CENTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MHH. ONPEAEJIUTE, YTO 3TO 3A COEJMHEHHE, ECJIH HHAEKCH KOBAUYA /ISl BEH3OJIA 650,
M30MPEHA 500,2, OKTAHA 800, JIMMETHITEKCAHA 736,6, TPUMETHIITIEHTAHA 710,6, METHIMEHTAHA 772,77

3. OnPEARJIMTE TEMIIEPATYPY KHMEHHS MPEAENLHOIO YIJIEBOAOPOMA, EC/IM EFO BPEMS YIEPKHBAHHWS PABHO 380 CEK, A
BPEMSA Y/IEPKHWBAHUA TELITAHA 70 CEK ( TEMITEPATYPA KUIIEHHS 68,8 IPAJl) , TEKCAHA 120 CEK ( TEMIEPATYPA KHITEHHSI
98,5 reas)?

4, C NOMOIBIO TAJOBOH XPOMATOIPAGHK TPOBELAEH AHAJH3 0,15 I' NPOAVKTA HA COJIEPKAHHE BEH30JIA M ®EHOJIA (
TUIOWA/IH ITHKOB PABHBI 7,2 U 3.4). B KAYECTBE BHYTPEHHEIO CTAHJAPTA MCIONIL30BAH LMKJIOTEKCAH. B CTAHIAPTHOIA
CMECH 3THX BEIECTB 0,08 I' [101LAAL XPOMATOIPAGHUECKOIO ITHKA BEH3OJA PABHA 6,8; GEHOJA 3,6 LIMKJIOFEKCAHA —
6.3, BHYTPEHHMI CTAHAAPT 0,55 I, BBELEHHBIH B AHAJTH3UPYEMYIO CMECh, MMEET TIOIIA/b XPOMATOIPA@HUECKOTO TTHKA
4,2. ONPENENWUTE COAEPYKAHUE BEH30JIA W GEHOJIA B [IPOJYKTE.

IIpomekyToOuHAs ATTECTALMSA 10 HTOraM OCBOEHHS JHCIMILIMHDI (3a4eT),
KOHTPOJIbHBIE BONPOCHI AJIsI IOATOTOBKH K 3a4€Ty:

1. B yem npeumyinecTsa 510eHTHO XpoMaTorpadguu nepen GppoHTaNbHOI 1
BBITECHHTEIBHOI?

2. IToueMy NIPEANOUNTAIOT HCNO/IL30BATE BEIMUHHY HCIIPABIEHHOTO 00heMa yaAep/KHBAHHA, a
HE yAep KHBaeMoro oonema?

3. Kakue BeMuuHBI XapakTepusyior s(ppekTHBHOCT, XpomaTorpadirieckoii koouxu? Kak ee
IIOBBICUTB?

4. Kax oneHnBaioT 2 peKTHBHOCTE pasjieneHus B XpoMaTorpaduu?

5. ITouemy Bripaxenue V'r = DV CUUTAIOT OCHOBHBIM YPaBHEHHEM xpomarorpaduu?

6. Kaxue yucIlIOBBIE 3HAYCHUS MOXKET NPUHUMATD BeJH4HHA H?

KakoBo Teopernueckn MUHUMabHOE 3HAUSHME?

7. OGbsicHUTE, NOUEMY ITPH GONBIINX 06BEMaX IIOUPOBAHUS XPOMATOrpadHIeCKHE THKH
NONMYYarOTCA HU3KUMH H LIHPOKHMH?

8. Haitnute nnmny xpomarorpaduueckoit kononkH, ecan H = 0,1 mm, a N = 10000.

9. Kak Bius€T CKOpoCTh MOTOKA Ha 3 )EKTUBHOCTL XpoMaTOrpad)uecKoil KOJOHKH?
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10.  TIlocrpoiite rpaduk 3aBucHMOCTH BeTMYHHEI H OT CKOPOCTH I10TOKA B Ta30BOH U
XKHUAKOCTHOH XpoMarorpaguu.
11.  Ilpemnoxure npakTHYECKHe peKOMEHIALHH IS YCIIEUTHOTO pa3JeNeHus AByX

BEIIECTB HCXOS U3 TEOPHH TEOPETHYECKHX TAPeNOK, KHHETHIECKOH TEOPHH H OCHOBHOTO
ypaBHeHHs XpoMaTorpabuu V'p = DV,

12.  llouemy HexenaTeNbHBI CIMIIKOM BBICOKHE M OYeHb HU3KHE 3HAUCHUS

K03 PUIHEHTOB pacmpeeseHus?

YueOHo-MeToaHUEeCKOE 00ecTIedeHHE CAMOCTONTENLHON PAatoThI C¢TYAeHTOB
CamocrosTenbHas  paboTa  CTYNEHTOB  3aKiIOYaeTcs B H3YUYEHHH  BOIPOCOB,
[IPEAYCMOTPCHHBIX 1UISl CaMOCTOATENILHOTO H3YUYCHHs, MOATOTOBKE K MPAKTHYECKHM 3aHATHAM M
PCIICHHY 3a/a4 HA HHUX, & TAKOKE B OArOTOBKE K TEKYIIEMY KOHTPOJIIO 3HAHUH W TPOMEKYTOYHOMH
aTTeCTalluH.
KoHTpO/IBHbIE BONPOCK! /1S CAMOCTOSTENIHONO H3YUYEHHS:

1. Kakue xpomarorpauaeckne ycioBus Haio MeHSTh, YTOGbI YMEHBIIMTE BKIAT B BEIIHUUHY H
TPEX COCTaBJAIOIINX ypaBHeHUs Ban-/leemrepa?

2. Kakue xpomarorpadudeckue rapaMeTpbl MOMKHO HCIIONB30BATE IS HACHTH()HUKALUH
KOMIIOHEHTOB cMecH?

3. VKa)KHTe BO3MOKHOCTH M OIPaHMYEHHS PA3HBIX KOJIHYECTBEHHBIX METOIOB XpoMmaro-

rpauyecKoro aHauu3sa.

4. HasoBHTe HCTOMMHMKH CHCTEMATHYECKHX IOIPELIHOCTEH MPH XPOMATOrpadHIecKiX
OMPEAENICHHUSIX.,

5. Kakue Berectsa 06b1uHO ctyrKaT 06pasuaMu cpaBHEHHs IPH ONPEACICHHN HHackca Kopaua?
6. [louemy pe3ynbTaThl HICHTHOHKALMK BEWECTB 60Mee HANEKHDL, €CIH HCIIOb30BATh HHIEKChI

YJACPXKMBaHU, a HE yIep/KUBAEMBIH 00HeM?

7. Ilpu ananu3e cMecH U3 TPeX KOMIIOHEHTOB METOJIOM [a30KHAKOCTHOI Xpomatorpadguu apa

OIepaTopa HE3aBUCHUMO JIPYT OT APYyra MOJy4YHIM XpoMaTorpaMMel. Kak noarsepants Hannuue
OAMHAKOBBIX KOMIIOHEHTOB B CMECSX I10 MOJIy4eHHBIM XpoMaTorpammam? Kak opopMasior
XPOMaTOrpaMMBbl U KaKHe JJaHHbIE JOKHEI ObITh B IOAMUCAX K HUM?

8. Uro Takoe rpaiHEeHTHOE TIOUPOBAHUE, KAKOE OHO JAeT MPEHMYILECTBO?

9. Ilpemioxute yCIoBUs pasfeeHNs H-yIIIEBOAOPONOB H apOMATHUECKHX COEMHEHUI
METOOM Ira30XHAKOCTHOM Xxpomarorpaduu. Kakue HermoasmkHbe a3kl H MAKCUMAIBHBIE
pabou4ne TeMIIEpaTypsl HY)KHO PEKOMEH/I0BATh?

10. Kak BEI OTHOCHTECH K CIEYIOLIEMY YTBEPHACHHIO: Fa30kKHAKOCTHAS xXpoMaTorpadus oJiuH
U3 JIYHYLIHX XpPOMAaTorpad)uuecKuX METOI0OB aHaIM3a HeopraHudyeckux Bewects? OTBer
NOACHUTE.

11. Kakoit nerexkrop bl BeIGpanu Gkl Ipu aHanu3e 06LEKTOB OKpPYKAOLIeii Cpebl Ha co-
AeprKaHHe MECTHUUAOB? Y KaXKUTE YCIOBHS IPUTOTOBJIEHUS 06pa3La U POBeLeHUs
ra3oxpoMaTorpa)H4ecKoro pasieieHus.

JUisi yCIENIHOro BBINOTHEHHS CAMOCTOSTENBHONH pPaGOTHl CTYAEHTAaM PEKOMEHIYIOTCH
ciienyomue y4eOHO-MEeTOAMYECKIE HCTOUHHKH

Amenun B.I'. Xpomarorpadus. Vue6.- metox. nocobue. Msg-so Bal'y, 2014 r. 120 c.

QoHX OUEHOYHBIX CPEACTB NI NPOBEAEHHA ATTECTALHH YPOBHS c(OpMHPOBAHHOCTH
KOMIETCHUHE 00Y4aIOKMXCsl 10 AUCHHIIMHE OQOPMIAETCS OTAEBHEIM TOKYMEHTOM.

6. YAEBHO-METOJIHYECKOE U HHOOPMAIIMOHHOE OBECINIEYEHUE
JAHUCHHUITIUHBI
6.1. KnuroobGecneyeHHOCTD
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HaumeHoBaHHe NHTEpATYpBI: aBTOP,
Ha3BaHHe, BUJ U3JaHUs,
H3/IaTENbCTBO

["on uzmanus

KHHI'OOBECIIEYEHHOCTD

KonnyecTBo 3K3eMMIsApoB
H3naHuii B OubnuoTtexe
Bal'Y B cooTBeTCTBHH C

Hanuuue B anexkTpoHHO#H
6ubnuorexe Bal'V

<oI'oC BO
] 2 3 4
OcHoBHas nuTepaTypa

OcHoBbl aHanuTHYECKOH XHMHMH. B 2-x 2003 50 http://www.studentlibrary.ru/book/ISB
kH. /lloa pea. IO.A. 3onorosa. M.: N9785209035749.html
Bereur. k., 2005.
Xpomarorpaduueckue MeTOMIbI 2012 - http://www.studentlibrary.ru
aHanusa. Yueb. nocobue / HO.M.
Cepos, B.1O. Konroxos, A.1O.
Kproxos, 3.B. INexy, K.H.
Xasoponkona. - M. : UzgatensctBo
PYJH, 2012.- 120 C.
Mocsrun I1LB., Kpeiuios B.A.
I"azoxpomarorpaduueckoe ONpeAC/ICHHE http://www.studentlibrary.ru/book/ISB

2012 . N9785209035749.html

OpraHH4ecKHX TOKCHKAHTOB B BOJIC.
DACKTPOHHOE YueOHO-MeTO. - Huxnnii
Hosropoa: Huskeropockuii
rocyuusepeurer, 2012, - 64 C,

JononHuresHas nuTepaTypa

CHiayUHEa T.M. 2005 - http://www.studentlibrary.ru/book
XpomarorpalMuecKkHe METOIbl AHATH3A: )

yueblio-meTognueckoe nocoGue / T.M. www. window.edu.ru
Muuaynnuna. HM. JlyGoea - Tomck:

Hsn-so Tomekoro nonur. yu-ra, 2010. -

80 C.

Swan LU, Slunn E S, Sumn AL 2009 - http://fwww.studentlibrary.ru/book

I"asoBas xpomarorpadus. M.: TpancJlur,
2009. - 528 C.

www,window.edu.ru

6.2. Ilepunoanyeckue H3aaHusA

XKypHan aHaIHTHYECKOMH XHUMHH,

Macc-crneKTpoMeTpHs.

3aBojckas nabopatopus. JlMarHocTHKa MaTepHalIoB.

6.3. Uurepuer-pecypcenl

http:// anchem.ru
http://chemistry.narod.ru
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7. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCLHUITJIUHBI

Jlist peanusalini JaHHOH JMCUMIIIMHBL MMEIOTCS CIENHaTbHbIE MOMELIEHHS IS MPOBEICHHS
3aHATHH JIEKUMOHHOro Tuna - 331-1, naGopatopHble paGoTsl IPOBOAATCS B 1aGOpaTOpHH (HHUIHKO-
XMMHUYECKHX METOJIOB aHaaza - 429-1.



12

A

Pabouyro nporpaMmy coctaBui A. X. H., ipod). Amenun B.I .=~
(PHO, noanncs)
Peuensent

c.H.c. naboparopuu xumuueckoro ananuza BHUMU3X | k.x.1., Boapmwakos J1.C. Loeee cp
(Mecto paboTsl, gomkHocTh, PHO, noanucs)

[Tporpamma paccMoTpeHa u o06pena Ha 3aceiaiiy Kadeapbl XUMHH
[Iporokon Ne 7€  oT 724, 08 Z2frona

3aBenyroluii Kkadenapoit /@ﬁ% Kyxtun B.A.
(PHO, noanuce)

Pabouas mnporpamma paccMmoTpeHa M ofoOpeHa Ha 3aceaHHH yueOHO-METOMHYECKOH

Komuccuu HanpasneHus 04.03.01 Xumus

[Iporokon Ne 72 ot 2 5.06 287/ rona

[Ipencenarens %Qp@( KyxTtun b.A.
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JIUCT IIEPEYTBEPKIEHUS
PABOYEN NPOI'PAMMBI JIMCUMUILIMHEI

PaGouas nporpamMma omo0peHa Ha y4eOHBII roj

[IpoTokoun 3acenanus kapeapnr No oT roja

3aBenyomuii kadeapoi

Pabouas nporpamma o06peHa Ha y4eOHBIH roa

ITpoTokon 3acenanus xadenpsr No oT roza

3aBeayromui kadeapoi

PabGouas nporpamma onoGpena na yueOHBIH rojx

[IpoToxon 3acenanus kapenper N oT roza

3asenyromunii Kadeapoi
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JIMCT PETUCTPALIUU UBMEHEHU
B pabouylo NporpaMmy JIMCLMITIHHBI
Xpomamoepagus

oOpazoBaTe/ibHOH NporpaMmbl Harpasienus HanpasieHue noaroToBku 04.03.01 Xumusn
[Ipopuns/nporpamMma noaroToBku XHMHUECKHI AHAIN3, XHMHIECKAS H YKOJIOTHYCCKAS
JKCMEePTH3a  00HLEKTOB OKpY:Kalouleii cpeabl(6akanaspuar)

Homep BHeceHsl H3MeHeHHs B YacTh/pa3iesbl Hcnonnuress OcHoBanue
H3MEHEHHS paboueii nporpaMmel OHO (HoMep U jaTa mpoToKo.a
3acenaHus kapeapsl)

3as. kadenpoii /
Ioonuce DPHO




