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1. HEJIX OCBOEHHS JUCHUITJIMHBI

Lenvio 0CBOEHHS AUCLHUIUIMHEI ABIACTCS 00YYEHHE CTYAEHTOB TEOPETHUECKHM U
IPaKTHYECKHUM OCHOBAM XpOMaTorpauueckux METOIOB KOMHUECTBEHHOTO aHA/I3a 1
HJICHTU(HKALIMH BEIIECTB.

3adaya MMCUHUIITHHBI COCTOHT B TOM, YTO Ha OCHOBAHHH MOJIYYCHHBIX TEOPETHIECKHX
3HAHWH M MPAKTHYECKOrO OB/IaJeHHs XpoMaTOrpa(uIecKUMH METOaMH aHaTH3a HeOOX0IUMO!

- IOHUMATh POJIb XpoMmarorpagHu 1 obyacTeil ee HCIIOIB30BaHHS B XUMHUYECKOM aHAH3E;

- BJIAZIETh METPOJIOrMYECKMMH OCHOBaMH aHaJIH3a;

- 3HATh CYILECTBO PEAKLUM U IPOLIECCOB, UCMOJB3YEMbIX B XpoMaTorpaguu.

Hucuunnuaa

2. MECTO JUCIHIIJIMHBI B CTPYKTYPE OIIOII BO

«Xpomarorpadus»

OTHOCHUTCA K BapUaTUBHOH dacTH Y4eOHOro IiaHa

JUCIMIUIMH 1o HanpasiieHHIo noarotoBku 04.03.01 Xumus (kBanudukanus «dakanasp»)

3. IINTAHHPYEMBIE PE3YJIbTATbBI ObYUYEHMHMAI 110 JTUCHUILIVIMHE

[Inanupyemplie pe3ynbTarbl OOY4eHHs MO OUCUMILIMHE, COOTHECEHHBIE C ILIAHHPYEMBIMH
pesynsTatamMu ocBoeHus OITOIT (koMneTeHITHAME U HHAMKATOPAMH JOCTHKEHUS KOMIIETEHLIHH )

DopMHUpyeMble [naHupyemble pe3y/bTaThl 00yUYeHHs M0 AUCLHIUIHHE, B HaumeHoBaHue
KOMMETEeHLHH COOTBETCTBUH C MHAHKATOPOM JOCTHMKEHHS KOMIETEHLMH OLIGHOYHOTO
) HIMKATOp NOCTIKEHHS €3yJIbTaThl 00YUYEHHS MO
(xoz, coaepkaHue %1 p P 6 cpencTBa
KOMIIETEHLIH) KOMIMeTeHIHH JAUCUMIITHHE
(k00, codepoicanue undukamopa

[K-6 TK-6.1 3HaeT 0CHOBBI (hH3MKO- 3uaem: cnoco6el oTbopa npob Bonpock!
Cnocoben AHMHNLERIX METO/A0R 00BEKTOB OKPYKAIOWICH CpeIb
NPOH3BOAMT gﬁ;g‘:‘;gii‘e“;:pﬁeﬁ’f“ Vmeem: IpoBOJUT
JnabopaTopHele ’
”CCHEHOBEH”H TK-6.2. YMeeT NpoH3BOANT nabopaTopHEIe HCCIEAOBAHHUS,
i — | naBopaTopHble HCCaen0BaHHS, aHaJIN3B! OTOOPaHHBIX NPod H

0TOOPAHHbIX
npob u obpa3Los
JUTS OLIEHKH
9KOJIOHYECKOro
COCTOSHMA
obbeKTOB

3aMEpbl, aHAJH3bl OTOOPAHHbBIX
TIPUPOAHBIX 00pPa3LOB;
PacCcuUHTLIBATE NPEACIbHO
aonmycTiMble KoHueHTpauuu (ITIK)
BPEJHbIX BEILECTB TEXHOIEHHOTO
xapakTepa; paboTaTk Ha
aHATUTHYECKOM JTabOpaTOpHOM
oGopynoBaHuy;

ITK-6.3 Bnaneet meTonamu
NpPOBEACHHA IKOJOTHYECKOTO
MOHHTOpPHHIA

00pa3noB /yIsi OLIEHKH
9KOJIOCHYECKOr0 COCTOSHHS
00BEKTOB

Bradeem: meTonaMu
IIPOBEICHHUS HKOJIOTHYECKOTO
MOHHMTOPHHTA

4. OBBEM U CTPYKTYPA JUCUHUIIJIMHbI

TpynoeMKkocTh AUCUMITIIMHBI COCTABJISAET 4 3aUeTHBIX eqHHuI, 144 yacoB
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OCHOBHBIE IOHATHSA H OTIPEAENEHNS 5 1,2 2
2 Teopernteckne 0CHOBBI Xpomarorpapuu 5 3-5 4 PeliTHHI-
KOHTponb Ne |
3 ["azoBas xpomarorpadus 5 6-10 | 12 18
HuakocrHas xpomarorpaduus 5 I1- 12 18 PelTHHI-
14 KOHTpOJb Ne 2
5 X pomaro-Macc-CrieKTpOMETpHs 5 15- 6 PelTHHI-
18 KoHTposb Ne 3
Bcero za 5 cemecTp: 144 54 | 36 54
Hanuuue B nucumruinne KIT/KP
Hrtoro mo gucuMmninHe 144 54 |36 54 3auer

4. OBBEM U CTPYKTYPA JUCHHUIIVIMHDbI

Conepmamle JIeKHHUOHHLIX 3aHATHH M0 THCHHUILIHHE

Paznen 1. OcHOBHbIEC MOHATHA H ONpEIeIEHHA

CymHocTs Xpomarorpaduueckoro merona. Mcropus ero Bo3HMKHOBeHHMA. COBpEeMEHHOE
COCTOSTHME MeTO/a M 00NacTH NMPUMEHEHUS, 3HAYEHHE U MECTO CPeOH JAPYIHX AaHAIUTHYECKHX
MeToZ0B. PeskuM xpomarorpaduueckux MmpoueccoB: (PPOHTAIBHBIH, BBITECHUTEIBHBIH, JIIOCHTHLIN.
Knaccuduxanua xpomarorpaMueckux METOJOB [0 arperaTHoMy COCTOSHHIO (a3, MeXaHH3MY
B3aMMOJIEHCTBUA copOaT-copOeHT, MPUMEHAEMO TeXHHKe, clI0co0y OTHOCHTENBHOIO NEPEMELEHHS

¢as.
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Pazpnen 2. Teopernyeckne ocHOBBI XpoMaTorpaguu

OcHOBHBIE XapaKTepUCTHKH XpoMartorpaduyeckoro mpouecca. Koadduuuent pacrpeieienus.
Yaepxupaembiii 00beM M BpeMs yaepxkupaHus. Kooadduument emxocru. Kosdpdpuument
yIep KUBaHUs, €ero (bHU3MYEeCKHIT  CMBICIL CenekTHBHOCTE M 5} (peKTHBHOCTB
xpomarorpaduueckoro pazaenenus. Kosduunent pasnenenus. Paspemenve. Kunetnyeckue
Teopun  Xpomarorpapuu. (PaxTopbl, BIMAIONIHE HA pa3MbIBaHMe 30H (Buxpesas auddysus,
MonekynsipHas Auddy3us, CONPOTHBIEHHE MACCONEPENayd B TMOABHXKHOM M HEIOJBHXKHON
(pazax). 3aBucumocte BOTT ot ckopoctn notoka. Ypasuenue Bau-Ileemrepa. [Ipunuunuansuas
cxema  xpomartorpaga. BeiGop  mapameTpoB  XpoMaTorpaduyeckoro - ONpejeNIeHus.
Unentuduxanus semects. KonnueckTBeHHbIH aHanu3. M3mepeHue ruiomaneil M BBICOT MHKOB.
Meroasl BHYTPEHHEro M BHEINHETO cTaHAapToB. McTouHMKH OIKMOOK, BOCIIPOH3BOJAHMOCTD
U3MEpPEHHUIA.

Pazaen. 3. I'azosas xpomaTorpadus

Tema.l. Ilpunuun Mertoma. Teoperuueckue OCHOBBI MeTofa. OmpenenseMble BELIECTBA.
OcHOBHBIE aHaNMTHYECKHE XapaKTepHCTHUKH. [‘a3o-amcopOUHOHHAs W ra30-KHMAKOCTHAs
xpomarorpadus.Annaparypa ans razoBoil xpomarorpaduu. Xpomarorpaduueckue KOJOHKH,
TEPMOCTAThl, JAeTEeKTOpel. KiaccHpukanua AETEKTOPOB M UX BaXKHEHIIME XapaKTePUCTHKH
(MMHEHHOCTb,  YYBCTBUTEJILHOCTb, OTHOLUEHHE  CHTHA/IUyM, Tpeaen  OOHapyXXeHHA).
IIporpaMmmupoBanue TeMmneparypsl. [asbl-HOCHTeNH, aicopOeHTbl M HENMOJBHIXKHBIE (asbl,
TpeOoBanMsa K HUM. MoauduuupoBanue HocuTened. PeakunoHHas rasosast xpomarorpadus.
BricoxoaddextrBHasn kanumigapHas xpomarorpagus. [IpuMepsl npuMEeHEHHU.

Tema 2. KauecTBeHHBIi ra3zo-xpomartorpapuueckuii ananus. MaeHtuukanus BeniecTs Ha OCHOBE
BeIMYMHBl yJaep)kuBaHHMs. Meton TtectepoB. WHpnekcel yaepykupanus Kopaua. Mcerounuku
HOrpEelIHOCTEH MPH X ompefeseHH. MeToauka KOJIH4eCTBEeHHOH ra30Boii xpoMaTtorpaduu.
Pazpedn. 4. KnaxkocTtnas xpomarorpadgus
Tema 1. IIpunnun metona. OnpezessieMble BelleCTBa. AHATUTHYECKUE XapaKTEPUCTHKH
COBpeMeHHOH BrIcOK0a(PexTHBHOMH XpomaTorpaduu (BOXKX). Annaparypa Aist JKUAKOCTHOH
xpoMmatorpaduu. JKugkoctHele xpomarorpadsl (KoJ0HOUHBIE, KanmApHbIe). Hacocsl. Boe!
npo0. Kononku. lerexrops! u ux Beibop. [logroroska npo0sl.

Tema 2. Ancopbunonnas xpomarorpagus. OCHOBHBIE NPEACTABIEHUS O MEXAHHU3ME HKHJIKOCTHOH
aacopbuuonHoi xpomarorpagpun (KAX): posb XUMHH MOBEPXHOCTH aAcOpOEHTA W IPUPOALI
KUIKOH TOABMKHOH  (paspl. Cunukarenb, €ro CTPYKTypa M XHMHS IOBEPXHOCTH.
MopudunupoBaHHble CHIMKAreNd, IPUHLKIBI UX IOJIy4eHHs M cBoicTBa. OKCHI QIIOMUHMS U
npyrue copbentsl B XKAX. Tpebosanus k HuM. [logsuxkuas (aza (amoeHT) u TpeboBaHHS K HEH.
Dmoupyiowmasl cuja IMOABHXKHOMH (ha3bl, 3/MI00TPOINHBbIE psilbl. BiMsHHME Npupoabl M cocTasa
3IIOEHTa Ha CeNeKTHBHOCTE pa3zzeneHus B JKAX. M3okpaTuieckoe U rpaJlieHTHOE dIOHPOBaHHE.
Bnusinue TeMriepaTypsl Ha 3JIIOMPOBAaHHE.
HopmanbHo-¢azoBas XKAX Ha cunmukarene. Mojaenu ynep)KUBaHHS W THIIBI B3aUMOIEHCTBUSA
copbara ¢ MOBepXHOCTHIO COpOEHTA.

Paznen. 5. XpomaTo-macce-crneKTPOMETPHS
Tema 1. [TpuHuun Metona. OnpenensieMble BEIECTBA. AHAIUTUYECKHE XapaKTEPUCTHKH
COBpeMeHHOH BeICOK03(dexTHBHOIMH XpomaTrorpaguu ¢ Macc-ClIEKTPOMETPUUYECKUM JAETEKTOPOM
(B2XX/MC). Annaparypa ais xuJIKOCTHOH XxpoMaTorpaduH. JKuakocTHble XpoMaTorpad ol
(xosloHOUHEIE, KannuispHble). Hacocsl. BBoas! npo6. Kononku. JleTekTopsl 1 ux BEIOOP.
[ToaroroBka mpoOsI.



Coaep:xanue Ja60paTOPHbIX 3aHATHIA 110 AUCHHILIHHE

Paznen 3. 'azoBast xpomarorpadus

Omnpenenenyie XJIOPUPOBAHHBIX YIJIEBOJAOPOIOB B MUTHLEBOH BOJE METOAOM Ia30iKHIKOCTHOM
XpoMarorpauu ¢ IETEKTOPOM M0 IIEKTPOHHOMY 3aXBarTy.

Onpenenenne  XJIOpOpraHHYECKHX MNECTHIMIOB B  BOE METOJOM Ta30)KHAKOCTHOMH
XpoMaTorpagu ¢ AETEKTOPOM I10 3aXBaTy 3J1E€KTPOHOB.

Paznen 4. XXuaxoctHas xpomarorpagus
Onpenenenue GTOPXUHOIIOHOB B MHUIEBLIX MPOAYKTax MeToaoM BIKX/MC/MC
OnpeneneHue NEHHIMIUTMHOB B MOJIOKe MeTojo0M BOXXX/MC/MC

5. OUEHOYHBIE CPEACTBA AJIsl TEKYHEIO KOHTPOJIA YCIIEBAEMOCTH,
IMPOMEKYTOYHOM ATTECTALIMH 10 UTOI'AM OCBOEHMSI JUCIUIIJIUHBI
YYEBHO-METOJAWYECKOE OBECNIEYEHUE CAMOCTOSTEJBHOMN PABOTBI
Texkymmii KOHTPOJIb YCleBaeMOCTH (PeHTHHI-KOHTPOJIb 1, peHTHHI-KOHTPOJIL 2, peiTHHT-

KOHTPOJIb 3)

PeiiTunr-koutpouas Nel

YEMY PABEH KO®OULMEHT CEJIEKTUBHOCTH IMPH BPEMEHH YJIEPAKMBAHMWS OJIHOTO COEJIMHEHHA 15,3 MUH, A JIPYTOrO 16,3

MHH?

2. HEM3BECTHOE COEJIMHEHHE UMEET BPEMS VJIEPXXHBAHUS 19,5 MUH. BPEMS YJIEPXKMBAHMS JUTSI TEKCAHA M TENTAHA PABHO
COOTBETCTBEHHO 13,7 U 29, 3 MHH. OIPEJAEJMTE, YTO 3TO 3A COEJAMHEHME, ECJIM MHJEKCH KOBAUA JUISt BEH30J1A 630,
H3OMPEHA 500,2, OKTAHA 800, TMMETHJITEKCAHA 736,6, TPUMETHJIMEHTAHA 710,6, METHIINIEHTAHA 772,77

3. ONPEAENWUTE TEMIIEPATYPY KHMIEHHS TPEAEJILHOrO YIJIEBOAOPOJIA, ECJIM Er0 BPEMSA YIAEPKHMBAHHMA PABHO 210 CEK, A
BPEMSI YAEPKHUBAHMA FCENTAHA 70 CEK ( TEMITEPATYPA KHIEHHS 68,8 PAJL) , FTEKCAHA 120 CEK ( TEMITEPATYPA KUITEHHS
98.5 reann)?

4.  C NOMOILIO TA30BOI XPOMATOIPAGHH MPOBEJEH AHAIM3 0,10 I MPOAYKTA HA COJEPHKAHHUE BEH30JIA U ®GEHOJA (

TUIOILAJIM TTMKOB PABHBI 3,2 U 8,4). B KAYECTBE BHYTPEHHEI'O CTAHJIAPTA MCIOJIL30BAH LIMKJIOTEKCAH. B CTAHIZAPTHOM

CMECH 3TUX BEIECTB 0,08 I' MUI0MIAJIE XPOMATOIPAGHYECKOTO MHKA FEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA —

6,3. BHYTPEHHUI CTAHJAAPT 0,055 I, BBEJAEHHBIA B AHAJIM3UPYEMYIO CMECh, UMEET TUJIOWAJIb XPOMATOI PAGUUECKOIO

MHUKA 4,2. ONPEAEJIMTE COJIEPXKAHHE EEH30JIA U GEHOJIA B IIPO/YKTE.

1. YEMY PABEH KODOOHLUMEHT CEJIEKTHBHOCTH TIPH BPEMEHH YIIEPYXHBAHHS OJHOIO COEJIMHEHHWS 5,3 MHH, A JIPYTOrO 6,3
MHH?

2. HEW3BECTHOE COEJIMHEHHWE UMEET BPEMSA YIEP)KHBAHHA 19,5 MHH, BPEM#A YIIEPXKHBAHHA JUIS TEKCAHA W TEMTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MUH. ONMPEAENMTE, UTO DTO 3A COEAMHEHME, ECJIHM MHJAEKCH KOBAYA /sl BEH30JIA 650,
HM30MPEHA 500,2, OKTAHA 800, JIMMETHITEKCAHA 736,6, TPUMETHITIEHTAHA 710,6, METHUITIEHTAHA 772,77

3. ONPEAENMTE TEMIIEPATYPY KMIMEHMS MPEAEJLHOTO YIAEBOJAOPOMA, ECJIM EFO BPEMS VIEPXKHMBAHWS PABHO 380 CEK, A
BPEMS YJEP)KHUBAHHWA MENTAHA 70 CEK ( TEMITEPATYPA KUIMEHHA 68,8 MPAJT) , TEKCAHA 120 CEK ( TEMIIEPATYPA KUTIEHHSA
98,5 reaj1)?

4, C NnoMoupblO T'A30BOH XPOMATOIPA®GHH TMPOBEAEH AHAJIM3Z 0,15 ' TIPOAYKTA HA COJEPKAHHME BEH30JIA H ®GEHOJA (
TIOILAJIU TTMKOB PABHBI 3,6 U 5.,4). B KAUECTBE BHYTPEHHEIO CTAHJIAPTA HCIIOJIb3OBAH LIMKJIOIEKCAH. B CTAHJIAPTHOH
CMECH 3THX BELWECTB 0,08 I' IJIOLLAIb XPOMATOIPAGHYECKOIO IMTHKA BEH30JIA PABHA 5.8; ®EHONA 3.6; UMKIIOTEKCAHA —
6,3. BHYTPEHHUI CTAHJIAPT 0,05 ', BBEJEHHBIH B AHAJTU3UPYEMYIO CMECH, HMEET TUIOILIA/Ib XPOMATOIPAGHUECKOIO MHKA
6,2. ONPEJIEJIMTE COJIEPYKAHHE BEH30JIA U GEHOJIA B [TPOAVKTE.

1.YEMY PABHO PA3PELLIEHME JIBYX XPOMATOIPA®HYECKHX MHKOB IPH BPEMEHH VAEPKMBAHHSI [MEPBOIO 12 MMH, BTOPOIO 13
MHH, LIMPUHA OCHOBAHHS [TMKOB: NMEPBOI'O —13 CEK, BTOPOI'O 18 CEK?

2.HEM3BECTHOE COEJMHEHHME UMEET BPEMS YJIEPXKHUBAHMS 15 MHH. BPEMSI YIEP)KMBAHHS [JISl TEKCAHA W TEINITAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MHH. ONPEJEJNUTE, YTO 3TO 3A COEAWHEHHME, ECJIIH HHJEKCbl KOBAYA Uil BEH30JA 650,
H30nPEHA 500,2, OKTAHA 800, AUMETHIIIEKCAHA 736,6, TPHMETHJIITEHTAHA 710,6, METUIINEHTAHA 772,77

3.OMNPEJIENTUTE TEMITEPATYPY KHUIIEHHWS TPEJIEJILHOTO YTJIEBOJOPOJIA, ECJIH EFO BPEMA VAEPKHUBAHHSA PABHO 380 CEK, A BPEMSI
YJIEPXKMBAHHSI TENTAHA 70 CEK ( TEMITEPATYPA KMIIEHWSI 68,8 I'PALL) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHITEHHA 98,5 rPAJ)?

4.C ITOMOLLBIO TA30BOH XPOMATOTIPAGHH TNMPOBEJIEH AHAJIW3 0,10 I' [IPOJIYKTA HA COIEPX)KAHHE BEH30JIA H ®EHOJIA ( IJIOIAH
TMKOB PABHLI 3,2 11 8,4). B KAUECTBE BHYTPEHHEI'O CTAHAAPTA MCIIOJIb30OBAH LIMKJIOTEKCAH. B CTAHIAAPTHOH CMECH DTHX
BEMIECTB 0,08 I MaoIAAL XPOMATOIPAGHUUYECKOTO TIMKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LMKJIONEKCAHA — 6.3.
BHYTPEHHUI CTAHJIAPT 0,055 I, BBEJIEHHBIH B AHAJIM3HPYEMYIO CMECh, UMEET TUIOLIA/lb XPOMATOIPAGHYECKOIO [THICA 4,2.
OIMPEAENWTE COJIEPYCAHUE EEH30JIA M ®EHOJIA B [TPOJIYKTE.
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1.YEMY PABEH KOAM®HULMEHT CEJIEKTUBHOCTH [1PH BPEMEHH YEPYXHBAHHWS OJIHOTO COEAUMHENUA 130 CEK, A APYTOro 152 CEK?

2 HEM3BECTHOE COEJIMHEHUE UMEET BPEMS YJIEPXKHUBAHHA 20,5 MHH. BPEMS YJIEPXKMBAHUS JUISl TEKCAHA M FENTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MHH. OMNPEJENWTE, YTO 2TO 3A COEJMHEHHE, ECJIH HHAEKCHI KOBAYA [N BEH30/1A 630,
U30IPEHA 500,2, OKTAHA 800, AMMETHITEKCAHA 736,6, TPUMETHIITEHTAHA 710,6, METHJINEHTAHA 772,77

3. ONPEAEJNUTE TEMIIEPATYPY KHITEHHMS MPEJIEJIBHOTO YTJIEBONOPOJIA, ECJIU EFO BPEMS! VIEPYKUBAHMS PABHO 380 CEK, A BPEMS
YIEPYKHBAHWS NEITTAHA 70 CEK ( TEMIIEPATYPA KUIIEHUS 68,8 IPAL) , TEKCAHA 120 CEK ( TEMIIEPATYPA KUIEHHA 98,5 TPAN)?

4.C NOMOUIBIO 'A30BOI XPOMATOIPA®HH MPOBEAEH AHAJIH3 0,20 I TPOAYKTA HA COIEPXAHUE BEH30JIA H GEHOJA ( TUIOILIA /M
[MHKOB PABHBI 4,6 W 3,4). B KAYECTBE BHYTPEHHEIQ CTAHJIAPTA HCIOJI30BAH LIHKJIOTEKCAH. B CTAHIAPTHOH CMECH 3THX
BEMIECTB 0,18 ' MJOILAAL XPOMATOIPAGHUECKOIO TIMKA BEH30JIA PABHA 6.8; ®EHOJNA 3,6; LIMKINONEKCAHA — 6.3.
BHYTPEHHHI CTAHAAPT 0,055 I, BBEJEHHLIH B AHAJIM3UPYEMYIO CMECH, UMEET IJIOIIAIb XPOMATOIPAGHUECKOIO ITHKA 4,2.
OMNPEJENUTE COJAEPYAHHUE BEH30JIA U GEHOJIA B [POJIYKTE.

|.YeMy paBHO paspelieHHe ABYX XpoMaTorpa)Hueckux MMMKOB IPH BPEMEHH yAepicHBaHus nepsoro 11 mun, sroporo 18 MuH,
IIHPHHE OCHOBaHHUA NUKOB: nepsoro —13 cex, roporo 18 cex?

2.HEM3BECTHOE COEJIMHEHHE WMEET BPEMS Y/IEPYXUBAHUS 23,5 MUH. BPEMSsI VJIEPXKMBAHMSA 1151 TEKCAHA W TEMTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MHH, OMNPEJAEJHTE, YTO 3TO 3A COEJWHEHHE, ECJIH MHAEKCHI KOBAYA 1Sl BEH30JIA 650,
M30IMPEHA 500,2, OKTAHA 800, JUMETWITEKCAHA 736,6, TPUMETMITIEHTAHA 710,6, METHATIEHTAHA 772,77

3.ONPEJIESIUTE TEMITEPATYPY KHITEHH A MPEAEJILHOTO YIJIEBOJIOPO/IA, ECJIH EFO BPEMS YIEPYHUBAHHSA PABHO 380 CEK, A BPEMA
YIEMKUBAHUS FENTAHA 70 CEK ( TEMIEPATYPA KHIIEHHA 68,8 'PAJT) , TEKCAHA 120 CEK ( TEMITEPATYPA KUIIEHH 98,5 rPAJT)?

4.C NOMOILBIO T'A30BOH XPOMATOIPAD®HH TTPOBEIEH AHAJIN3 0,10 I' [TIPOAYKTA HA COUAEPYKAHHE BEH30JA H GEHOJIA ( TUIOLIALH
MHMKOB PABHBI 7,2 U 8,4). B KAUECTBE BHYTPEHHEI'O CTAHJIAPTA UCTIOJNIL30BAH LIMKJIOTEKCAH. B CTAHIAPTHOH CMECH 3THX
BEHIECTB 0,08 I MJOIIAIL XPOMATOMPAGHUYECKOTO [MTHKA BEH30JIA PABHA 6,8; ®EHOJA 3,6; UMKJOCEKCAHA — 35.3.
BHYTPEHHHI CTAHJAPT 0,05 I, BBEAEHHBIH B AHAJIM3UPYEMYIO CMECh, HMEET IUIOIIA/Ib XPOMATOTPAGHUECKOTO MHKA 4,2,
OIPEJEJIHTE COAEPYKAHHE BEH30JIA H O®EHOJIA B [IPOJIVKTE.

PENTHHI-KOHTPOJIb Ne2

I.  UYEMY PABEH KO3OOUUMEHT CENEKTHBHOCTH MPH BPEMEHH YIEPHBAHHKS OJHOIO COEJAMHEHWA 5,3 MUH, A JPYTOrO 7,3
MHH?

2.  HEM3BECTHOE COEAMHEHWE UMEET BPEMSI VJIEPXHUBAHHMS 16,5 MUH. BPEM3 YJIEPYKMBAHWS 151 TEKCAHA U FEMTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MHH. ONPEAEJUTE, YTO 3TO 3A COEJWHEHME, ECJIM MHAEKCH KOBAYA JUIsl BEH30MA 650,
H30MPEHA 500,2, OKTAHA 800, AMMETHIITEKCAHA 730,6, TPUMETHINEHTAHA 710,6, METHIIMEHTAHA 772,77

3. ONPEAENHTE TEMIEPATYPY KHITEHHS TIPEJIEJLHOIO YTJIEBOJOPOJIA, ECJIH EFO BPEMS VJEPXKHMBAHHSA PABHO 380 CEK, A
BPEMSl YJIEPHCHBAHHS FENTAHA 70 CEK ( TEMIIEPATYPA KMITEHHUS 68,8 'PAJ1) , TEKCAHA 120 CEK ( TEMITEPATYPA KUIEHHS
98,5 rran)?

4.  C NOMOLBIO I'A30BOH XPOMATOIPA®MM TMPOBEJEH AHAJIM3 0,14 I' ITPOJAVKTA HA COJAEPHAHHE BEH30JIA M ®EHOJA (
[JIOLIAAH MTHKOB PABHEI 3,2 M 4,4). B KAUECTBE BHYTPEHHEIO CTAHJIAPTA MCIIOJIL30BAH LUHKJIOIEKCAH. B CTAHJAPTHOM
CMECH 3THX BELIECTB 0,07 I' IUIOLLAIL XPOMATOIPAGUUECKOIO MHMKA BEH30JIA PABHA 5,8; ®EHOJIA 4,6; LHKJIOTEKCAHA —
6,3. BHYTPEHHHI1 CTAHJIAPT 0,055 I, BBEJAEHHLIH B AHAJIM3UPYEMYEIO CMECh, UMEET TUIOLLAJL XPOMATOIPA®HUYECKOIO
MUKA 4,2. ONPEAENWTE COAEPYXAHUWE BEH30JIA M GEHOJIA B [TPOAVKTE.

1. Yemy paBHO paspeleHHe JIBYX XpomarorpaiHueckux NMUKOB MpH BpeMeHH yaep:xubaHus nepeoro 120 cek, sroporo 130
CeK, IMpHHA OCHOBAHUS IHKOB: NepBoro —13 cek, Broporo 18 cex?

2. HEMW3BECTHOE COEJIMHEHWE UMEET BPEMSI VIEPXKUBAHUWS 18,3 MHUH. BPEMSI VIEPXKUBAHU S JUTSl TEKCAHA M FENTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MHH. ONPEAEJHTE, YTO 3TO 3A COEJAMHEHUE, ECJIH MHJEKCH KOBAUA ISl BEH30JIA 650,
HM30TPEHA 500,2, OKTAHA 800, TMMETHJITEKCAHA 736,6, TPUMETWINMEHTAHA 710,6, METHNMNEHTAHA 772,77

3. ONPEAEIHTE TEMIIEPATYPY KWUIIEHHMS! [IPEJEJILHOIO YIJIEBOAOPOMA, ECJIM EIO BPEMS YIIEPXHBAHHS PABHO 380 CEK, A
BPEMS1 YJIEPKMBAHHS I'EMTAHA 70 CEK ( TEMIEPATYPA KMIEHHWS 68,8 TPA) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHUITEHHS
98,5 1PAJT)?

4, C 1oMOUIBIO TA30BOI XPOMATOIPA®HH TIPOBEAEH AHAJIM3 0,10 I [POAYKTA HA COJEPXAHHE BEH30JIA M ®EHOJIA (
TIJIOLIAZIM TIMKOB PABHEI 3,2 U 8,4). B KAUECTBE BHYTPEHHEIO CTAHJIAPTA UCIOJIL30BAH LIMKJIOTEKCAH. B CTAHIAPTHOIH
CMECH 3THX BEUECTB 0,08 ' TUI0LAlb XPOMATOIPAGHUYECKOIO ITMKA BEH30JIA PABHA 0,8; ®EHOJA 3,6; LMKIOIEKCAHA —
6,3. BHYTPEHHHI CTAHIAAPT 0,055 I, BBEAEHHLIH B AHAJIU3UPYEMVYIO CMECb, HMEET TUIOWLAAL XPOMATOIPAGHUYECKOIO
MMKA 4,2. ONPEAENWTE COAEPYKAHHE EEH30JIA W ®EHOJIA B ITPOAVKTE.

1.  YEMY PABEH KOA®GOHUIIMEHT CEJIEKTUBHOCTH MPH BPEMEHH YIEPXXHBAHKHS OJIHOMO COEJIMHEHHA 11,3 MHH, A IPYTOIO 12,3
MHH?

2. HEMW3BECTHOE COEAMHEHWE UMEET BPEMS] Y IEPXKUBAHMS 17,6 MHH., BPEMS VIEPXHCHBAHUS JU1S1 FTEKCAHA H TENTAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MUWH. OIMPEJAENMWTE, UTO 2TO 3A COEAMHEHHE, ECIIH MHAEKChH KOBAYA JUISL BEH30JIA 650,
HM30MPEHA 500,2, OKTAHA 800, TUMETHJITEKCAHA 736,6, TPUMETHIMNEHTAHA 710,6, METHNTIEHTAHA 772,77

3.  ONPEAENWTE TEMITEPATYPY KMUMEHMS NPEAEJLHOMO YIJIEBOAOPOJA, ECJIM EFO BPEMS YJIEPXKMBAHHWA PABHO 380 CEK, A
BPEMS YJEPYKHBAHMS FEIITAHA 70 CEK ( TEMITEPATYPA KUITEHUSA 68,8 I'PAL) , TEKCAHA 120 CEK ( TEMIEPATYPA KHIIEHHMSI
98,5 rean)?

4.  C MOMOIBIO TA30BOIH XPOMATOIPA®HM TPOBEJEH AHAIM3 0,20 ' NMPOAVKTA HA COJEPMAHHE BEH30JIA U ®OEHOJA (
TUIOLLAJIA TTHUKOB PABHB! 3,2 11 7,4). B KAYECTBE BHYTPEHHEIO CTAHIAPTA UCIIOJIB3OBAH LIMKJIOTEKCAH. B CTAHAAPTHOM
CMECH 3THX BEIIECTB 0,09 I JIOWAAL XPOMATOIPAOHYECKOIO ITMKA BEEH30JIA PABHA 5,8; ®EHOJIA 6,6; LIMKJIOTEKCAHA —
6,3. BHYTPEHHHI CTAHAAPT 0,055 I, BBEJIEHHbIH B AHAJIM3UPYEMYIO CMEChL, UMEET TUIOLIAZIb XPOMATOIPA®HYECKOI'O
IMUKA 4,2, ONPEAENUTE COAEPYKAHHUE EEH30JIA H GEHOJIA B [MPOJAYKTE.
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I. Yemy paBHo paspeuieHue IBYX XpOMaTorpapuueckux NHKOB IIPH BPEMeHH yaepikuanus nepsoro 11 MuH, BTOpPOro 3 MHH,
LHPHHA OCHOBAHKA NuKkoB: nepsoro —10 cek, Broporo 11 cex?

2. HEM3BECTHOE COEJIMHEHHE UMEET BPEMS VIEPXXMBAHHS 17,7 MHH. BPEMS YAEPKHUBAHHS JUIS TEKCAHA M TEIITAHA PABHO
COOTBETCTBEHHO 13,7 U 29, 3 MHH. ONPEAENHTE, YTO 3TO 3A COEAMHEHHE, ECTH MHAEKCH KOBAUA Ul BEH30JMA 650,
M30IMPEHA 500,2, OKTAHA 800, IMMETHIITEKCAHA 736,6, TPMMETHJINEHTAHA 710,6, METHIITIEHTAHA 772,77

3. OnNPEAENMTE TEMIEPATYPY KMOEHUS [MPEAELHOIO YIIEBOIOPOJIA, ECIIH EFO BPEMS V/IEPYKHBAHHS PABHO 380 CEK, A BPEMS
VJEPAHBAHWSA TENTAHA 70 CEK ( TEMIEPATYPA KUIIEHUSI 68,8 M'PAlL) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHHA 98,5 TPAL)?

4. C [IOMOILBIO I'A30BOH XPOMATOIPAGHH MPOBEJAEH AHATN3 0,10 I' [IPOJIVKTA HA COJEPYAHHE EEH30JIA 1 GEHONA ( mToAAH
MUKOB PABHHI 3,2 U 8,4). B KAUECTBE BHYTPEHHEI'O CTAHJIAPTA UCTIOJIB30BAH LIMKJIOTEKCAH. B CTAHJIAPTHOH CMECH DTHX
BEIIECTB 0,08 I' [IOWA/JL XPOMATOIPAGHYECKOTO TMHKA BEH3OJIA PABHA 6,8; ®EHOJIA 3,6; LIMKJOrEKCAHA — 6.3.
BHYTPEHHHH CTAHJIAPT 0,055 I, BBEAEHHDIH B AHANM3UPYEMYIO CMECh, HMEET [UIOIA/lb XPOMATOTPAGHYECKOTO [THKA 4.2,
OMNPEAENUTE COJAEPKAHUE BEH30JIA W ®EHOJIA B MTPOJYKTE.

1. YEMY PABEH KO3O®OULMEHT CEJNEKTUBHOCTH TTPH BPEMEHH YJIEPXHBAHMSA O/IHOIO COEAMHEHMA 1,3 MUH, A Apyroro 1.6
MHH?

2. HEM3BECTHOE COEJIMHEHUE WMEET BPEMS1 YJEPXKHBAHHS 25,5 MHUH. BPEMS VJIEPXKHBAHHUS JUISI FTEKCAHA W FENITAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MHH. OMPEJEJIMTE, UTO 9TO 3A COEJWHEHHE, ECJIH WHAEKCH KOBAUA UL BEH3ONA 650,
H30I1PEHA 500,2, OKTAHA 800, IMMETHITEKCAHA 736,6, TPUMETHIIEHTAHA 710,6, METHJINEHTAHA 772,77

3. OMNPEAENHMTE TEMITEPATYPY KHIIEHHSI [PEJIEJILHOIO YTJIEBOJIOPOJIA, ECJIH ETO BPEMS VEPHHBAHMS PABHO 380 CEK. A
BPEMSI VIIEPXKHBAHHS FENTAHA 70 CEK ( TEMIIEPATYPA KHIEHHS 68,8 IPAL) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHITEHHSA
98.5 rran)?

4.  C NOMOILBIO FA30BOH XPOMATOTPAGUH TNMPOBEAEH AHAJIM3 0,12 I' MPOJAYKTA HA COJNEPKAHHE BEH30JIA U OEHONA (
MUTIOIA/IM [THKOB PABHBI 3,2 H 9,4). B KAYECTBE BHYTPEHHE['O CTAHJIAPTA UCTIOJNIL30BAH LIMKJIONEKCAH. B CTAHJAPTHOMH
CMECH 3THX BEHIECTB 0,08 I" IUIOLIAL XPOMATOIPAGHUECKOTO MUKA BEH30/1A PABHA 6,8; GEHOJIA 3,6; LIMKJOTEKCAHA —
4,3. BHYTPEHHMII CTAHAAPT 0,05 I, BBEJIEHHBIN B AHAJIM3UPYEMYIO CMEChH, UMEET [UIOLLALL XPOMATOIPAGHYECKOrO MHKA
4,2, ONPEAEJMTE COJIEPYXAHUE BEH30JIA U ®EHOJIA B [IPOJYKTE.

1. Yemy paBHO paspeuieHue JBYX XpOMaTOrpaMHUECKUX MUKOB MPH BPEeMEHH yiepxusanus nepsoro 11,2 mum, sroporo 12.3
MHH, IIHPHHA OCHOBAHHKA MUKOB: neporo —11 cek, sroporo 19 cex?

2. HEM3BECTHOE COEJMHEHUE MMEET BPEMS VJIEPXXMBAHUS 17,5 MHH. BPEMA VIEPXKHBAHUS JUIS TEKCAHA U TETNITAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MHH. ONPEAEJUTE, YTO 9TO 3A COEJMHEHHME, ECJIH HHJAEKCHI KOBAUA JJISi BEH3ONA 650,
W30TPEHA 500,2, OKTAHA 800, JUMETHITEKCAHA 736,6, TPUMETUIMNEHTAHA 710,6, METHJINEHTAHA 772,77

3. ONPEAENHTE TEMIIEPATYPY KHIIEHHS NPEJEALHOTO YTAEBOAOPOJIA, ECJIM EF'O BPEMSI YIEPKHBAHHS PABHO 380 CEK, A BPEMS
VAEPKHBAHHS TENTAHA 70 CEK ( TEMIEPATYPA KMITEHHS 68,8 TPAJ) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHHA 98,5 rPAL)?

4. C NOMOILLBIO FA30BOIH XPOMATOIPAGHH MPOBEJEH AHAJHK3 0,10 I' MTPOAIYKTA HA COJEPYCAHUE BEH30JIA M GEHOJA ( TUIOLLIA/H
[THKOB PABHBI 3,2 1 8,4). B KAUYECTBE BHYTPEHHEIO CTAHJJAPTA UCIIOJIb30BAH LIMKJIOTEKCAH. B CTAHJIAPTHOH CMECH 3THX
BEILECTB 0,08 I' TUICIIAZL XPOMATOIPAGHYECKOIO IHKA BEH30JA PABHA 6.8; ®EHONA 3.6; LIMKJIOrEKCAHA — 6,3.
BHYTPEHHHI CTAHJIAPT 0,055 I, BRBEJIEHHBIH B AHAJIU3HPYEMYIO CMECh, HMEET TUIOLLAJIb XPOMATOIPAGHUYECKOTO MTHKA 4,2,
OIPEENUTE COAEPYAHME BEH30JIA H ®EHOJIA B [IPOAYKTE.

PEATHHT-KOHTPOJIbL Ne3

I.  UYEMY PABEH KOYO®ULIMEHT CEJNEKTHBHOCTH NPU BPEMEHH YEPXXWBAHUS OJJHOIO COEJUHEHMS 1,3 MMH, A JIPYTOTO 6,3
MHH?

2. HEM3BECTHOE COEJIMHEHHME UMEET BPEMS YJEPXKHBAHUA 16,5 MMH. BPEMS VIAEPXKUBAHMS JUISI TEKCAHA M TENTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MUH. OTPEJEJIUTE, YTO 3TO 3A COEAMHEHHME, ECJIM MHJEKCbl KOBAYA JUISl BEH30JIA 650,
M30MPEHA 500,2, OKTAHA 800, AMMETHITEKCAHA 736,6, TPHMETHANEHTAHA 710,6, METUJIINIEHTAHA 772,77

3.  OMNPEAEJMTE TEMIIEPATYPY KHIIEHHMS TMPEJIEJILHOTO YIJIEBOJIOPOjIA, ECJIM EFO BPEMS YIEPYKHBAHHS PABHO 380 CEK, A
BPEM31 YJIEPXKUBAHHWS FENTAHA 70 CEK ( TEMIIEPATYPA KHIIEHWS 68,8 I'PAA) , FTEKCAHA 120 CEK ( TEMITEPATYPA KHUIEHHS
98,5 rPafl)?

4. C NOMOILLIO I'A30BOI XPOMATOIPAGHM TMPOBEAEH AHAJIM3 0,18 I' NPOAYKTA HA COJEPXAHHE BEH30JA H ®EHOJA (
MIOLIALH [TMKOB PABHbI 4,2 U 6,4). B KAYECTBE BHYTPEHHETO CTAHJIAPTA UCTIOJIb30BAH LIHKJIOTEKCAH. B CTAHIAPTHOH
CMECH 3THX BEWECTB 0,07 I' [UIOLA/lb XPOMATOIPAGHUECKOIO MHKA BEEH30JIA PABHA 5,8; ®EHONA 3,6; LMKJIONEKCAHA —
6,3. BHYTPEHHHUI CTAHJAPT 0,055 I, BBEJJEHHBII B AHAJIH3HPYEMYIO CMEChH, UIMEET IUIOLLA/Ib XPOMATOIPAGHUECKOIO
MUKA 4,2. ONPEAEIHTE COAEPYXAHHE BEH30JIA U GEHOJIA B ITPOAVKTE,

I, Uemy pasno paspemeHne ABYX xpoMarorpaMueckuX MHKOB MpH BPEeMEHH yaepxusanus nepsoro 1,2 muw, Broporo 1,3
MHH, LLMPHHA OCHOBAHUA MMUMKOB: repBoro —11 cek, Broporo 19 cex?

2. HEMW3BECTHOE COEJIMHEHHUE UMEET BPEM# YJEPXKHBAHUWA 17,5 MUH., BPEMSI YIEPHUBAHWSA JUISl TEKCAHA M FENTAHA PABHO
COOTBETCTBEHHO 13,7 M 29, 3 MUH. OIPEJAENHTE, YTO 3TO 3A COEJMHEHHE, ECJIH MHJEKCH KOBAUA JUIsl BEH30/IA 650,
M30MPEHA 500,2, OKTAHA 800, JMMETHITEKCAHA 736,6, TPUMETHIINEHTAHA 710,6, METHITIEHTAHA 772,77

3. OMNPEJAENHUTE TEMIIEPATYPY KMIEHUS MPEJIENILHOTO YIJIEBOJIOPOJIA, ECJIM EFO BPEMSI YJEPXKHBAHWS PABHO 380 CEK, A
BPEMSI YAEPYKHUBAHHSA MENTAHA 70 CEK ( TEMIIEPATYPA KHMIIEHUA 68,8 'PAL) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHITEHWA
98,5 rean)?

4, C rnomouIbIO TA30BOM XPOMATOIPAGHUM TMPOBEJIEH AHAJNKM3 0,10 I MPOAYKTA HA COJIEPKAHHME BEH30JIA M ®EHOJIA (
TUIOLLAJIH [THKOB PABHbI 3,2 U §,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA UCMOJIL30BAH LIMKJIOTEKCAH. B CTAHAAPTHOH
CMECH ATUX BEIIECTB 0,08 I' TUIOMIA/Ib XPOMATOTPAGHUECKOIO TIMKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIUKJIOTEKCAHA —
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6.3. BHYTPEHHUI CTAHJAPT 0,055 I, BBEJIEHHBIH B AHAJTH3HPYEMYIO CMECh, HMEET IUIOIA/L XPOMATOIPAGHUECKOIO
MHKA 4,2. ONIPEJEJTHTE COJIEPYAHUE BEH30JIA M ®EHOJIA B [IPOJVKTE.

YEMY PABEH KODM®OULMEHT CENEKTHBHOCTH [1PH BPEMEHH VJIEPXHUBAHMHS OJHOO COEAMHEHHS 6,3 MHH, A JPYToro 1.3
MHH?

HEW3BECTHOE COE/IMHEHHE WMEET BPEMS VIEPKUBAHHSA 18,5 MUH. BPEMS YAEPHHBAHMS JUISl TEKCAHA M FEMTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MMH. ONPEAEJNMTE, YTO 9TO 3A COEJMHEHMWE, ECJIM MHIEKCH KOBAUA JUTSL BEH30J1A 650,
M30IPEHA 500,2, OKTAHA 800, AMMETHAIEKCAHA 736,6, TPHMETHJITIEHTAHA 710,6, METHITIEHTAHA 772,77

ONPEAENNTE TEMIIEPATYPY KHITEHMS NPEJRNLHOIO VITIEBOJIOPOJIA, ECITH EFO BPEMS VJIEPXKHMBAHMSA PABHO 380 CEK, A BPEMS
VIEPKHBAHWS TENTAHA 70 CEK ( TEMINEPATYPA KUIIEHHS 68,8 I'PAJ1) , TEKCAHA 120 CEK ( TEMITEPATYPA KMIEHHS 98,5 rean)?
C NOMOILIBIO I'A30BOI XPOMATOIPAGHH [IPOBEJIEH AHAJIN3 0,18 I [IPOJIVKTA HA COJEPYKAHHE EEH30JIA 1 GEHOJA ( owWALH
MHKOB PABHLI 6,2  8,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA HCTIOJIb30BAH LMKJIOTEKCAH. B CTAHIAPTHON CMECH 9THX
BEILECTB 0,8 I IIOMIA/Ib XPOMATOI PAGHYECKOIO [THKA BEH30JIA PABHA 7,8; $EHOJIA 3,6; LIMKJIOTEKCAHA — 6,3. BHYTPEHHMIT
CTAHIAPT 0,055 I, BBEJEHHBIH B AHAJIM3UPYEMYIO CMECh, MMEET TUIOLA/(b XPOMATOIPAGHYECKOTO IMTHKA 4,2, ONPE/ENTE
COJIEPYKAHUE BEH30JIA U ®EHOJIA B ITPOJYKTE.

Hemy pasHO pasperieHHe JBYX XpOMATOrpadMueckHX MHKOB MPH BPEMEHH YIEPKHBAHMS nepBoro 2 MuH, Broporo 13 Muu,
IIMPHHA OCHOBAaHMS NTUKORB: 1epBoro 13 cek, BToporo 18 cex?

HEW3BECTHOE COEJIMHEHHE WMEET BPEMS YIEPYKHBAHHA 21,5 MHH. BPEMS YAEPXHBAHMS JUIS TEKCAHA U FENITAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MUH. ONPEJIEJIUTE, YTO 3TO 3A COEAWHEHME, ECIU WHJEKCH KOBAUA JUISt BEH30MA 650,
W30IMPEHA 500,2, OKTAHA 800, AMMETHITEKCAHA 736,6, TPMMETUINEHTAHA 710,6, METHINEHTAHA 772,77

ONPEJENNTE TEMITEPATYPY KHMIEHMS TIPEJESILHOIO YITIEBOJIOPOJIA, ECJIM EFO BPEMS Y/IEPKHBAHHUS PABHO 380 CEK, A BPEMS
YAEPKHBAHHATENTAHA 70 CEK ( TEMINEPATYPA KHITEHUS 68,8 I'PAJL) , TEKCAHA 120 CEK ( TEMINEPATYPA KHIIEHHS 98,5 rPAJT)?
C NMOMOLUIBK) TA30BOH XPOMATOIPA®UHH [TPOBE/EH AHAJIH3 0,10 I IPOAYKTA HA COJIEPKAHME BEH30JIA M GEHOJA ( [UIOILIAIH
MUKOB PABHBI 3,2 1 8,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA HCTIOJIb30BAH LIMKJIOTEKCAH. B CTAHAAPTHONH CMECH 3THX
BEIECTB 0,08 I IuUOIIAIAL XPOMATOIPA®HUECKOTO [MHKA BEH30JIA PABHA 6,8; ®EHOJA 3,6: LUMKJIOTEKCAHA — 6.3.
BHYTPEHHHH CTAHIAPT 0,055 I, BBEAEHHbIi B AHAJIH3HPYEMYIO CMECh, UMEET TUIOUIA/lb XPOMATOIPAGHYECKOIO [THKA 4,2.
ONPEAENUTE COJIEPYAHHE EEH30JIA M ®EHOJIA B [TPOJIVKTE.

1. YEMY PABEH KOD®OWLUMEHT CENEKTHBHOCTH IPH BPEMEHW YJIEPHBAHHWSA OHOIO COEJAMHEHHSA 8,3 MUH, A JIPYTOrO 6.3
MHH?

2. HEW3BECTHOE COEJAMHEHHE MMEET BPEMS YJIEPXKUBAHHS 22,5 MHUH. BPEMSA VIEPKUBAHUS JUISI TEKCAHA W FETITAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MUH. ONPEAEJUTE, YTO 3TO 3A COEJHMHEHHE, ECIH MHAEKCH KOBAYA fUIst BEH30JIA 650,
M30ITPEHA 500,2, OKTAHA 800, TUMETHATEKCAHA 736,6, TPUMETHIINEHTAHA 710,6, METWJIMEHTAHA 772,77

3. ONPEAENHUTE TEMIIEPATYPY KWIEHMSA MPEJEJLHOIO YIIEBOJOPOJA, ECJIM ErO BPEMS YIEPKHBAHWA PABHO 380 CEK, A
BPEMS YJIEPKHBAHWS TENTAHA 70 CEK ( TEMITEPATYPA KHUITEHHS 68,8 I'PA) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHHS
98,5 rean)?

4. C noMollblO rA30BOH XPOMATOrPAGHH TPOBEAEH AHANW3 0,15 I' MPOAYKTA HA COAEPMAHME BEH30JIA W ®GEHOJA (
TUIOIIAZIHA TTHKOB PABHEI 7,2 1 3,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA HCIIOJIB30BAH LIMKJIOTEKCAH. B CTAHJAPTHOM
CMECH 3THX BELLECTB 0,08 I' TUIOLIA/b XPOMATOIPAGHYECKOIO TTHKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA —
6,3. BUYTPEHHHI CTAHIAPT 0,55 I', BBEJIEHHBIH B AHAJIM3HPYEMYIO CMECh, UMEET IUIOLIA/Ib XPOMATOMPAGHYECKOIO ITHKA
4.2. ONPEJEJIUTE COJIEPYKAHHE BEH30JIA U GEHOJIA B ITPOJIYKTE.

IIpomeskyTouHAN aTTECTALHSA 10 HTOTAaM OCBOCHHUS AHCUMILIHHBI (3a4€T),
KOHTPOJBHBLIE BONIPOCHI JJI MOATOTOBKH K 3a4eTy:

1. B uem npeumylecTBa 3MOEHTHOH XpoMaTtorpaduu nepes GpoHTANLHOMN H
BBITECHUTENBHOM?

2. TToueMy NpeAnoOYHTAIOT HCIIONB30BATh BEIHYHHY HCIIPABJIEHHOr0 00beMa yIepKUBaHus, a
He yZAepKHBaeMoro oonema?

3. Kakde BeTMUMHBI XapaKTepH3YIOT 3 eKTHBHOCTH XpoMaTorpaduyeckoii kononku? Kax ee
MOBBICHTB?

4. Kak oueHuBatoT 2 (heKTHBHOCTD pasjeneHus B XxpoMarorpaguu?

5. Iloyemy BrIpaxenue Vg = DV, CUMTAIOT OCHOBHBIM ypaBHEHHEM XpoMatorpaduu?

6. Kakue unciioBble 3HaUEHHs MOXKET IPUHUMATE BEJIMUHHA H7?

KakoBo TeopeTuueckn MUHHMAaIbHOE 3HaUYEHHE?

7. O0psacHHTE, TOUEMY IPH OONBILHX 00beMax MIOMPOBAHUS XpOMATOrpaHUEcKIe IIUKH
NOJYYarOTCA HU3KMMHM U IIHPOKHUMHU?

8. Hafinure miuny xpomarorpaduueckoit kononku, ecid H = 0,1 MM, a N = 10000.

9. Kax Biuser ckopocThb MoToka Ha 3¢ {eKTHBHOCTE XpoMaTorpaduuecKoii KoJoHKH?
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10.  Iloctpoiite rpaduk 3aBUCUMOCTH BEIUYHMHBI H OT CKOPOCTH MOTOKA B ra30BOii U
)KHKOCTHOH XpoMaTtorpaduu.

11. IIpemioxure npakTHIECKHE PEKOMEHIALMH IS YCIIEUHOTO pasjeieH s IBYX
BELIECTB HCXO/S U3 TEOPHH TEOPETHYECKUX TAPEIOK, KHHETHYECKON TEOPHH H OCHOBHOTO
ypaBHeHHs Xpomatorpaduu V' = DV,

12.  ITloueMy HexenaTeNbHBI CIMIIKOM BLICOKHE H OYCHE HU3KHE 3HAYCHHUS

K03 PUIHEHTOR pacnpeeneHus?

Y4ebHo-meToau4YecKoe ofecieuenne caMOCTOATEILHOMH paGoThI CTY/IEHTOB
CamocrosiTenbHas ~ paboTa  CTYNEHTOB — 3aKJIOYAETCs B M3yYeHHH  BONPOCOB,
[PENYCMOTPEHHBIX JUIS CaMOCTOSTEJIBHOTO W3YYEHHs, MOJArOTOBKE K NMPAKTHYECKMM 3aHATHAM H
PCUICHHH 3a8a4 Ha HHUX, a TAKOKE B [MOJATOTOBKE K TEKYIIEMY KOHTPOJIO 3HAHUI W MIPOMENKYTOUHOM
aTTeCTALlHH.
KonTponbHbIe BOMPOCH! [U1s CAMOCTOATENBHOTO H3YUCHHUS:

1. Kakne xpomarorpaduieckue ycnoBHs HaJo MEHSTh, YTOObI YMEHBILINTE BKJIAJ B BENHYHHY H

TPEX COCTABIAIOIIUX ypaBHeHUs Ban-Jleemrepa?

2. Kakue xpomarorpaguueckue mapaMeTpbl MOKHO HCIOJB30BATE AT HACHTH (pHUKALHH

KOMIIOHEHTOB CMeCH?

3. YKaxuTe BO3MOKHOCTH M OTPAaHHYEHHUS PA3HBIX KOJIMYECTBEHHBIX METO/IOB XPOMATO-

rpaguyeckoro aHanusa.

4. Ha30BMTE HCTOYMHKH CHCTEMATHUECKUX [OIPELIHOCTEN MPH XpoMaTorpadyeckix

OInpeJieNIeHUsIX.

5. Kakue BemecTsa 00bI4HO CiTyKaT 00pa3iamMy cpaBHEHUs [IPH Opeie/ieHnH HHaekca Kosaya?

6. Ilouemy pe3ynpTaThl HACHTH)UKALMH BelecTB Goiee HAMEXHBI, €CJIM UCIIOIBE30BaTh HHAEKCHI

YIEP)KHBaHUA, @ HE YACPXKUBaeMblid 00beM?

7. llpu aHanu3e CMECH U3 TPEX KOMIIOHEHTOB METOIOM Ta30)KHAKOCTHOM Xpomarorpaduu asa

oreparopa HE3aBUCUMO JPYT OT Apyra HONy4YHiIH Xpomarorpammbl. Kak moarsepauTs Haluyue

OJMHAKOBBIX KOMIIOHEHTOB B CMECAX I10 MOJIy4E€HHBIM XpoMaTtorpaMmMam? Kak opopMisior

XPOMAaTOrpaMMbl ¥ KaKHe JIaHHBIE JOJDKHBI OBITH B MOAMMCAX K HUM?

8. Uto Takoe rpaZiHeHTHOE HIIIOHPOBAaHKE, KAKOE OHO JIAeT MPEUMYIIECTBO?

9. llpennoxuTe yclnoBHs pasle/IeHns H-yTJIeBOAOPO/IOB H apOMaTHUYECKHX COEAHHEHHI
METOJIOM ra30XKHIKOCTHOH xpoMartorpaduu. Kakue HenmoaBwkHble (a3bl 1 MAKCHMAJIBHEIE
paboure TeMmepaTypel HYXHO PeKOMEH/I0BATE?

10. Kak BBl OTHOCHTECH K CIIEAYIOIIEMY YTBEP)KICHHIO: Ta305KHIKOCTHAS XpoMarorpadus ouH
H3 JIy4IIMX XpoMarorpa(uyeckux METO/I0B aHaIH3a HeopraHuyeckux semects? OTeer
MOSICHHUTE.

11. Kakoit JeTeKTOp BbI BRIOpasH OBl IPH aHATH3¢ 0OBEKTOB OKPYIKAIOIIEH Cpelbl Ha Co-
JepKaHue NeCTUIMI0B? YKaXXuTe YCIIOBHS IIPUTOTOBIEHHs 00pasiia U NpoBeAeHHU
razoxpomarorpapu4eckoro pasziesicHus.

Jlns  yCmemHoro BBHINOJHEHHS CaMOCTOATENBHOM pabOThl CTYJEHTAM pPEKOMEHIYIOTCS
clienyrouye yueOHO-MeTOqHIECKHE HCTOYHHKH:
Amenun B.I'. Xpomarorpadus. Yueb.- meron. nocodue. Man-so Bal'Y, 2014 r. 120 c.

@oH/ OLECHOYHBIX CPEACTB [JISi TPOBEACHHA AaTTECTALHH YpOBHA C(OPMHPOBAHHOCTH
KOMIICTCHLHH 00y9aromuxcs o AUCLHHUIUTMHE 0(opMIIIETCS OTAETBHBIM JOKYMEHTOM.

6. YYEBHO-METOAUYECKOE U HHOPOPMAILIMOHHOE OBECIIEYEHUE
JUCHHUITIJITUHBI
6.1. KnurooGecneyeHHocTs
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HauMmeHOBaHHe NIUTEPATYPLI: aBTOP,
Ha3BaHHE, BUA W3aHus,

lon u3naHus

KHHI'OOBECITEHEHHOCTD

Konuuectso OK3EMIISAPOB

Hanuuue B 3n1eKTpoHHOH

H3JaTe/bCTBO
A n3nanuii B Gubnuoreke 6ubnuoreke Bal'y
Bnl'Y B cootBeTCTBHH C
®I'ocC BO
1 2 3 4
OcHoBHas nuTepaTypa

OcHoBBI aHanUTHYeCKOH XUMHM. B 2-x 2005 50 http://'www studentlibrary.ru/book/ISB
ki, /Tlon pea. IO.A. 3onorosa. M.: N9785209035749.html
Beicu. wk., 2005,
Xpomarorpauyeckne MeTOALI 2012 . http://www studentlibrary.ru
aHanusa. Yued. nocobue / FO.M.
Cepos, B.10. Kouioxos, A.10.
Kptokos, 3.B. Ilexy, K.H.
XKasopoukosa. - M. : M3narenscreo
PY]JIH, 2012.- 120 C.
Mocsarun [1.B., Kpsuios B.A.
lasoxpomarorpapuueckoe onpesienenye http:/fwww.studentlibrary.ru/book/ISB

2012 - N9785209035749.htm]

OPraHHYecKHX TOKCHKAHTOB B BOJIE,
AnekTpoHHoe yueQHo-MeTol. - HwkHui
Hosropoa: Huxeroponckuii
rocynunepeurer, 2012, - 64 C.

JlononHurenbHas Jureparypa

MHayMHa T.M. 2005 - http://www.studentlibrary.ru/book
Xpomarorpadiueckde MeToJbl aHAIN3A: .

yuebHo-Meroanueckoe nocobue / T.M. www.window.edu.ru
Funaynnuna, HM. JlyGosa - Tomck:

H3n-8o Tomckoro noaur. yn-ta, 2010, -

80 C.

Swun AU, Aumn E. A, Swmn A 5L 2009 = hitp://www.studentlibrary.ru/book

["azoBas xpomarorpaus. M.: TpaucJlur,
2009. - 528 C.

www.window.edu.ru

6.2. Ilepuoauyeckue N3TAHAA

XKypHas aHUTUTHYECKOH XUMHH.

Macc-cnekTpoMeTpus.

3aBojckas nadbopatopus. JluarHocTUKa MaTepHAIOB.

6.3. IHTepHeT-pecypebl

http:// anchem.ru
http://chemistry.narod.ru
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7. MATEPUAJIBHO-TEXHUHYECKOE OBECITEYEHUE JUCHUINIJIMHBI

Jlns peanu3anuy JaHHOH JHMCUMIUIMHBL HMEIOTCS CHELHANBHbIe TIOMEIIEHUs IJIs IIPOBEICHUS
3aHATHH JIEKUHOHHOTO THMa - 331-1, nabopatopHsle paboThl nMpoBoAsTcs B JabopaTopuu (U3UKO-
XMMHYECKUX METOJOB aHaa3a - 429-1.
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Pabouyro nporpaMMy cocTaBuII . X. H., pod. Amenun B.I'. }/f‘ =
(PHO, noanuce)
Penensent
c.H.c. naboparopuu xumuueckoro ananmuza BHUU3X , k.x.H., Boasmakos JI.C. ctt
(mecto pabortel, gomkHocTs, PHO, noanucs) ]
IIporpamma paccmoTpeHa U o1o6peHa Ha 3aceaHiu Kadeapbl XUMHH
[potoxon Ne 70 ot 24.04 28/ rona

3aBenyowui kageapoi /&,1////%// Kyxtun B.A.
(PHO, nonnuce)

Paboyas mnporpamma paccMoTpeHa u opoOpeHa Ha 3acelaHHH  y4eOHO-METONHYECKOH

Komuccud Hanpasinenus 04.03.01 Xumus

Iporokon Ne 70 ot 2504 202/ rona

-

IIpencenarens 7 KyxTtun B.A.
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JIUCT NIEPEYTBEPK/IEHMUSI
PABOYE ITPOT'PAMMBI JUCIUILINHBI

Paboyas nporpamma oro6peHa Ha yueOHBIH ros

IIpoToxon 3acenanus kageapsr Ne oT roaa

3apenyromuii kKadeapoit

Pa6ouas nporpamma onobpeHa Ha yueOHBIH roa

IIpotokon 3acenanust kadeapsr Ne oT rojaa

3aBenylowmuii Kadeapon

Pabouas nporpamma o1o0pena na y4eOHBIH rox

[Iporoxon 3acenanus kadenpnl No oT roga

3aBenyrowmuii kadeapoit
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JIUCT PETUCTPALIMY UBSMEHEHUH
B pabouyIo NporpaMmy JTHCLHKITIMHBI
Xpomamozpaghus

00pa3oBaTeIbHOI NporpaMmbl HanpasieHis HanmpasieHue noaroToBku 04.03.01 Xumus
[Tpoduns/nporpaMMa MOATOTOBKH XHMHYECKHI AHAIH3, XHMHYECKAS H YKOJIOrHYeCcKas
JKcnepTH3a  00bEKTOB OKpY:Kalomeii cpeabi(Gakaiaspuar)

Homep BHeceHbl H3MEHEHHUS B 4acTH/pa3fiebl HUcnonuurens OcHoBaHue
H3MEHEHMS paboueii nporpamMmmbl OHO (HOMep H nara npotokona
3acelaHHA Kadeapsi)

3aB. kaeapoi /
Hoonuce DHO




