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1. HEJIX OCBOEHUSA JTUCITUIIJIMHBI

Lenvio 0CBOEHHS TUCLHUILTMHEI SBIIETCS O0YYEHHE CTYIAEHTOB TEOPETHYECKHM U
NPaKTHYECKMM OCHOBaM XpOMaTOrpadUIeCKUX METOAO0B KOJIMYECTBEHHOTO aHAIU3a U
UIeHTU(UKAIMY BEIIECTB.

3a0aua MACUHUIIMHBI COCTOUT B TOM, YTO HA OCHOBAHMH IMOIy4EHHBIX TEOPETHUECKHX
3HAHWUU W IIPAKTHYECKOrO OBJIAJEHUs XpoMaTorpapuyecKUMU METOJAMHU aHAIN3a HE0OX0IUMO:

- MIOHMMATh POJIb XpoMaTorpaduu u obacteil ee UCIOIB30BAHMS B XUMHUYECKOM aHATU3E;

- BJIaIETh METPOJIOTHYECKUMHU OCHOBAMH aHAJIN3a;

- 3HaTh CYIIECTBO PEAKIMI U TPOLECCOB, HCIOIb3YEMbIX B XpoMaTorpadum.

JlucuunauHa

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

«XpomaTorpadus»

OTHOCHUTCA K BapHaTHBHOﬁ qaCTH y‘-I€6HOF0 IJ1aHa

JUCLUILIMH 110 HanmpaBiaeHuio noarotosky 04.03.01 Xumus (kpanuukamnus «bakaaaBp»)

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUYEHUS IO TUCHUIIJIMHE

[Inanupyemble pe3ynpTaThl OOY4YEHHs] IO NUCLUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMU
pesynbratamu ocBoeHuss OITOIT (koMIeTeHIMAMYU ¥ HHAMKATOPaMH TOCTHKCHUS KOMITETCHIINN)

Dopmupyembie [Tnanupyemele pe3ynbTaThl O0YUeHHs MO AUCLMITIMHE, B HaumeHnoBanue
KOMIMETEHLMU COOTBETCTBHH C MHAMKATOPOM TOCTHKEHUSI KOMIIETEHIIUH OLIEHOUYHOI0
(kon, conepxanue HHnukarop noctrxeHus Pesynbrartel 00yuenus no cpeacTsa
KOMIETEHLINHN) KOMITETEHLIUH JUCLIMTUTHHE
(K00, codeparcanue unoukamopa
[1K-6 [TK-6.1 3HaeT OCHOBBI QPH3UKO- 3naem: cnocoOs1 0TOOpPA MPOO Bonpocsl
Cnocoben XUMHICCKHX METONOB 00BEKTOB OKPYIKaIOIIEeH Cpebl
MPOM3BOUT g;cnif;sz?e";copiﬁ?% Vmeem: TIpOBOJUTE
ﬂigﬁg;ggg::f’ ng-yé.z. YMeeT Npou3BOAUTH ab0PaTOPHEIE HCCIIEAOBAHMS,
AHATTAEL nabopaTopHbIe UCCIIEA0BAHMS, aHaIM3bl OTOOPaHHBIX MPOO U

O0TOOpaHHBIX
npo6 1 o6pazLos
JUTSl OLIEHKH
9KOJIOTMYECKOro
COCTOSIHUS
00BEKTOB

3aMepbl, aHATM3bl OTOOPaHHBIX
NPUPOIHBIX 00pa3LoB;
paccYUTHIBATh NMPENEILHO
nonyctuMsle koHueHTpauuu ([TIK)
BPEIHBIX BELIECTB TEXHOT€HHOTO
Xapakrtepa; paboTarth Ha
aHAJTUTHYECKOM J1abopaTopHOM
obopynoBaHuH;

[1K-6.3 Brnaneet meTonamu
NPOBEACHHUS IKOJOTHYECKOTO
MOHHUTOpHHIa

00pasnoB 1 OIICHKH
3KOJIOTHYECKOTO COCTOSTHUS
00BEKTOB

Bnaoeem: meTogamu
MIPOBENCHUS SKOJIOTHYECKOTO
MOHUTOPHHTA

4. ObBEM U CTPYKTYPA JUCHHUIIJIMHBI

TpynoeMKoCTh TUCUMIUIMHEI COCTABISET S 3a4eTHBIX equHUL, 180 yacos
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1 OCHOBHBIE NIOHSATHS U OTPEEIICHHUS 5 1.2 2 12
2 TeopeTuueckue 0CHOBBI XpoMarorpaduu 5 3-5 4 10 PeiliTunr-
KOHTpOJb Ne 1
3 I'a3oBast xpomarorpadus 6-10 | 12 18 6 20
Xunkocrhas xpomarorpadus 11- 12 18 6 20 PeliTunr-
14 KOHTPOJb Ne 2
5 Xpomaro-Macc-CreKTpoMeTpys 5 15- |6 10 Pelitunr-
18 KOHTpOJb Ne 3
Bcero 3a 5 cemectp: 144 36 36 72
Hanuuue B aucuunnune KIT/KP
HToro no pucuuniute 144 36 36 72 3auer

Conepxcalme JEKIIHOHHBIX 3aHATHHA MO AHUCHHIIIMHE

Paspen 1. OcHOBHBIE IOHSATHS U ONIPeeJeHHs

4. OBBEM H CTPYKTYPA IUCITUILINHBI

CywHocTs xpomatorpaduueckoro Meroga. McTopus ero BO3HUKHOBEHHS. CoBpemeHHoe
COCTOAHME METOJa M 00NacT NpPUMEHEHHMs, 3HAYeHWE M MECTO CPefy APYrMX aHAIMTHYECKUX
METOZI0B. PexuM Xxpomarorpaguyeckux npoueccos: GpOHTaIbHbIM, BEITECHUTENbHBIN, 3TFOEHTHEIN.
Knaccugukanus xpomarorpaduyeckuX METONOB MO arperaTHOMY COCTOSHHIO (has, MEXaHU3MY
croco0y

B3aMMOJEHCTBUA  copOaT-copOeHT,

nepeMeuieHus ¢as.

MIPUMEHSEMOI

TEXHHKE,

OTHOCHUTEJIBHOTI'O
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Paszpen 2. Teopernyeckne ocHOBBI XpoMaTorpadun

OCHOBHBIC XapaKTEPHCTHKU XpoMatorpadmdeckoro npouecca. Kosbduuuent pacrpenenesus.
YnepxuBaemblli 00BbeM M BpeMs yiaepkuBaHHA. KodD(HIMEHT eMKOCTH. Koadpdpunment
YIEPKUBAHHS, €ro busnyeckuit CMBICIT. CenexTUBHOCTH %4 3pPeKTHBHOCTE
Xpomarorpapuyeckoro pasaenenus. Kosbduuvent pasmenenus. Paspemrenne. Kunetnueckue
Teopur  Xpomarorpapuu. DakTopbl, BIUAONNE HAa pasMblBaHHe 30H (BUXpeBas mupbysmus,
MOJeKyJIsipHast MU (dy3us, CONPOTHBIEHHE MAcCONEPeNaydl B MOABMXKHOM M HEIONBHIKHOMN
(hasax). 3asucumocts BOTT ot ckopoctr motoka. Ypasnenue Ban-J[eemrepa. [IpunnunuaneHas
cxema  xpomarorpada.  Beibop  mapameTrpoB  XpomaTorpaduuyeckoro  ONpeneseHHSL.
Vinentuduxanus semects. KonudeckrBennblii ananus. M3Mepenne miomaneil ¥ BHICOT THKOB.
MeTozibl BHYTPEHHETO W BHEIUHETO CTAaHJApTOB. VICTOYHHKHM ONIMGOK, BOCIIPOM3BOAUMOCTE
HU3MEPEHUN.

Pazpnen. 3. I'azoBasi xpomarorpadus

Tema.l. Tlpunuun wmetoma. Teopernueckme ocHOBBI MeToma. OmpelenseMble BeIECTBA.
OCHOBHBIE ~ aHATUTHYECKHE XapaKTEPUCTHUKH. [a30-aACOpOLHOHHAs ¥  ra30-KUAKOCTHAS
Xpomarorpadus.Anmnapatypa JUls ra3oBod xpomarorpaduu. XpoMarorpaduyeckue KOJIOHKH,
TEPMOCTATBI, AETEKTOphl. Kiaccuukauus AeTEKTOPOB M HMX BaKHEWINME XapaKTePHCTHKHU
(IMHEHHOCTb,  YyBCTBHTENBHOCTH,  OTHOLICHHE CUTHA/IIyM, Tpedel  OGHApY)KEHHS).
[IporpammupoBanue TemmepaTyphl. I'a3bl-HOCHTENH, aICOPOEHTHI ¥ HEMOIBMXKHBIE (asbl,
TpeboBaHus K HuM. Monuduuupoarne HocuTeneil. PeakuvoHHas rasoBas XpoMaTorpadusi.
Bricokos¢ppextrurnas kanumnapHas xpomarorpadus. [[puMeps! IpUMEHEHHS.

Tewma 2. KagecTBennbI# ra3o-xpomarorpadudeckuii anamms. MaeHTHOHUKAINS BELIECTB HA OCHOBE
BEJIMYMHBl ynepkuBaHus. Meron TectepoB. WHaekcel ynaepxuBaHuss Koaua. McTOYHHKH
NOrpELIHOCTEH IPU UX ompeseeHud. MeToauKa KOIMYeCTBEHHOM ra30Boi XpomMarorpaduu.
Paznes. 4. dKuakocrHas xpomarorpadus
Tewma 1. Ilpunuun metona. OnpenesnseMble BEIECTBA. AHATUTHIECKHE XapaKTEPHCTHKY
COBPEMEHHOM BbICOK03(hdeKkTrBHOM Xxpomarorpadpuu (BOXKX). AnnapaTypa a1s ®HIKOCTHOM
xpomarorpapuu. JKuaxocTHsle xpoMatorpadsl (KOJIOHOYHEIE, KanuisapHsle). Hacocsl. BBomsl
11po6. Kononku. JlerekTops! 1 ux BbIGOp. [ToAroToBKa IMpOGHL.

Tema 2. AncopbuuonHas xpomarorpadus. OCHOBHBIE IIPEICTABIECHHS O MEXAHU3ME JKHIKOCTHOM
azcopOunonHoi xpomarorpagun (XKAX): pois XHMHH IIOBEPXHOCTH ancopOeHTa M IPHPOIBI
KUAKOM — MOABIWKHOM — Qaspl.  Cumukarenb, €ro CIPyKTypa W XHMHS  IIOBEPXHOCTH.
MonuduuupoBaHHEle CUITMKATeIH, IPUHIMILI UX MOTy4eHHS U cBoiicTBa. OKCHI ATIOMUHHS U
apyrue copbentsl B )KAX. Tpebosannus k HuM. [ToxBuxHas dasa (3M0HT) H TpeGOBaHHS K HEil.
ONIOWpYIOI@as CUlla MOJBIKHON (hasbl, 3IIOOTPONHBIE psAbl. BIMAHME NPHPOABI W COCTaBa
3JIFOCHTA Ha CEJIEKTHBHOCTD paszenenus B JKAX. M3okpaTndeckoe U rpalHE€HTHOE 3JIFOMPOBAHHE.
BrnusHue TeMnepaTypbl Ha 3JI0MPOBaHHE.
HopmanbHo-¢asosas JKAX Ha cunukarene. Mojenu ynepsKMBaHHMS M THIIBI B3aWMOICHCTBUS
copbarta ¢ HOBEPXHOCTHIO COPOEHTA.

Paspgeu. 5. Xpomaro-macc-cnekrpomerpus
Tema 1. [Ipunuun metona. OnpenenseMble BeIECTBa. AHATUTHIECKHE XaPAaKTEPHCTHKY
COBPEMEHHO#1 BEICOKOI()QEKTHBHOM XpoMaTorpadiu ¢ Macc-CeKTPOMETPUYECKAM JIETEKTOPOM
(BOXX/MC). AnnapaTypa A KHIKOCTHOM XpomaTorpadus. XKuakocTHeIe XpoMaTorpadsl
(konoHOYHbIe, KanuyIsApHbIe). Hacocsl. Beoas! mpo6. Konouku. JIeTeKTOph! U BX BEIGOP.
ITonroroBka mpo6EL.



5

Conepxanne 1a00paTOPHBIX 3aAHATHIA 110 JHCHHUILIMHE

Pasnen 3. 'azoBast xpomarorpadus

Omnpenienienne XJIOPUPOBAHHBIX YIJIEBOAOPOIOB B MUTHEBOH BOJE METOIOM Ta305KHAKOCTHOIN
XpomaTorpaguu ¢ IETEKTOPOM I10 JIEKTPOHHOMY 3aXBaTy.

Onpenenenyvie XJIOPOPraHHYECKUX MECTULIUAOB B BOJE METOJOM Ta30XHUIKOCTHOM
Xpomatorpaduu ¢ IETEKTOPOM 10 3aXBaTy 3JIEKTPOHOB.

Paznen 4. XKunxoctHast xpomarorpadus
Omnpenenenue GTOPXUHOIOHOB B MUMIEBBIX NPOLYKTaX MeTogoM BIKX/MC/MC
Omnpenenenye NEHUIUILUTHHOB B MOJIOKE MeTooM BOXX/MC/MC

5. OHEHOYHBIE CPEJACTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTALIMU 11O UTOT'AM OCBOEHMUSI JUCHUIIVINHBI U
YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOMN PABOTHI
Texymmii KOHTPOJIL ycneBaeMoCTH (PEHTHHI-KOHTPOIL 1, peiTHHI-KOHTPO.IL 2, peliTHHT -

KOHTPOJIb 3)

PeliTunr-xonTposas Nel

YEMY PABEH KO3O®ULUUEHT CEJEKTUBHOCTH IMPY BPEMEHH VIEPYKHUBAHUS OJTHOIO COEJMHEHUS 15,3 MUH, A APYTOro 16,3

MWH?

2. HEM3BECTHOE COEJAMHEHHWE UMEET BPEMS YAEPKHUBAHHS 19,5 MUH. BPEMS VIEPXKHUBAHWS JUISl TEKCAHA U TENTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MUH. OIPEJIEJIMTE, YTO 3TO 3A COEJMHEHME, ECJIYM UHAEKCH KOBAUA Ul BEH30JIA 650,
U30MPEHA 500,2, OKTAHA 800, IMMETUIIEKCAHA 736,6, TPMMETHITIEHTAHA 710,6, METHIJITIEHTAHA 772,77

3. ONPEAEJMUTE TEMIIEPATYPY KHUITEHWsI MPEAEJILHOIO YIJIEBOJIOPOJIA, ECJIM EFO BPEMs VIEPKHMBAHMSA PABHO 210 CEK, A
BPEMS1 VJIEPXKUBAHUS FENTAHA 70 CEK ( TEMITEPATYPA KUITEHUS 68,8 IPAJ) , TEKCAHA 120 CEK ( TEMITEPATYPA KMUITEHUS
98,5 rran)?

4. C NOMOIIBIO TA30BOM XPOMATOIPA®UM MPOBEJEH AHAJNK3 0,10 I' MPOAYKTA HA COJEPXKAHME BEH30JIA U GEHOJA (

TJIOWA/IM [TMKOB PABHbI 3,2 1 8,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA MCIIOJIb30BAH LIMKJIOTEKCAH. B CTAHIAPTHO

CMECH 3THX BELLECTB 0,08 I TUIOWIA/Ib XPOMATOIPAGHYECKOrO IMUKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA —

6,3. BHYTPEHHUI CTAHAAPT 0,055 ', BBEJEHHBI{ B AHAJIM3UPYEMYIO CMECh, UMEET IUIOIIA/b XPOMATOIPAGUUECKOIO

THUKA 4,2. ONPEJIEJIUTE COJIEPYKAHME BEH30JIA U ®EHOJIA B [TPOJIYKTE.

1. YEMY PABEH KO3®®ULMEHT CEJIEKTUBHOCTH TP BPEMEHH YIEPXXMBAHHUSI OJHOIO COEJUHEHUSA 5,3 MWH, A JPYTOrO 6,3
MHH?

2. HEHM3BECTHOE COEJMHEHME MUMEET BPEMSI YJIEPXKUBAHUS 19,5 MUH. BPEMS VIEPKUBAHUS JUISl TEKCAHA U TENTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MUH. OMPEJEJIUTE, YTO 3TO 3A COEJMHEHHME, ECJIM MHAEKCH KOBAUA JUISl BEH30JIA 650,
U30MPEHA 500,2, OKTAHA 800, IMMETHIITEKCAHA 736,6, TPUMETHJIMEHTAHA 710,6, METU/TIEHTAHA 772,79

3. ONPEJEJIMTE TEMIIEPATYPY KMIIEHMS MPEJIEJILHOIO YIJIEBOJOPO/A, ECJIM EFO BPEMsI YAEPKHBAHHS PABHO 380 CEK, A
BPEMS1 VIIEPXKMBAHUS TENTAHA 70 CEK ( TEMIIEPATYPA KWUIEHHS 68,8 TPAZ) , TEKCAHA 120 CEK ( TEMIIEPATYPA KMITEHUSA
98,5 rran)?

4. C MOMOIIBIO TA30BOM XPOMATOIPA®MU MPOBEJEH AHAJIM3 0,15 I' MPOAYKTA HA COJEPXAHWE BEH30JIA U ®EHOJA (
TIJIOWIA/IH TTMKOB PABHBI 3,6 U 5,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA UCITOJIb30BAH LIMKJIOTEKCAH. B CTAHJIAPTHOI1
CMECH 3THX BEILECTB 0,08 I' IUIOILA/Ib XPOMATOTPA®UUYECKOIO TTMKA BEH30JIA PABHA 5.8; ®EHOJIA 3.,6; LIMKJIOTEKCAHA —
6,3. BHYTPEHHUI CTAHAAPT 0,05 I', BBEJIEHHBIHM B AHAJIU3UPYEMYIO CMECh, UMEET IUIOIIA{b XPOMATOIPAGUYECKOIO MUKA
6,2. ONPEAEJIMTE COAEPXXAHUE BEH30JIA U GEHOJIA B [TPOJVKTE.

1.YEMY PABHO PA3PEILEHUE IBYX XPOMATOIPA®UUYECKMX MHMKOB MPH BPEMEHH VJEPXHBAHHS [MEPBOrO 12 MWH, BTOPOrO 13
MUH, IIUPHHA OCHOBAHMA [MTUKOB: MTEPBOI'O —13 CEK, BTOPOI'O 18 CEK?

2.HEM3BECTHOE COEJIMHEHWE WMEET BPEMS VIEPKMBAHHUS 15 MUH. BPEMsI YIEPKUBAHUS Ul TEKCAHA M TEITAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MUH. OMPEJEJMTE, YTO 3TO 3A COEJUHEHUE, ECJIM MHJEKCHI KOBAUA /Ul BEH30JIA 650,
M30IMPEHA 500,2, OKTAHA 800, AMMETUITEKCAHA 736,6, TPUMETWINEHTAHA 710,6, METWJITIEHTAHA 772,77

3.OMPEAEJIMTE TEMITEPATYPY KUITEHHS MTPEJEJBHOIO YTJIEBOJIOPOJIA, ECJIM EFO BPEMSI YIEPXKUBAHUS PABHO 380 CEK, A BPEMS
YIEPXHBAHUS FENTAHA 70 CEK ( TEMITEPATYPA KUIIEHUS 68,8 TPAJT) , TEKCAHA 120 CEK ( TEMITEPATYPA KUITEHHS 98,5 TPALT)?

4.C roMOILIbIO [A30BOH XPOMATOIPA®UH MPOBEAEH AHAJN3 0,10 T ITPOIYKTA HA COIEP)KAHUE BEH30JIA Y ®EHOJIA ( TUIOILA/M
MMMKOB PABHBI 3,2 U 8,4). B KAUECTBE BHYTPEHHEIO CTAH/IAPTA MCIIOJIb30BAH LIMKJIOTEKCAH. B CTAHIAPTHOM CMECH 3TUX
BELWECTB 0,08 I IUIOWALL XPOMATOI'PA®MYECKOIO IMKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA — 6.3.
BHYTPEHHUH CTAHIAPT 0,055 I, BBEJIEHHBIN B AHAJIM3UPYEMYIO CMECh, UMEET ITJIOIIA/Ib XPOMATOIPAGHUUECKOIO TTUKA 4.,2.
OMNPEJEJMTE COJIEPXXAHUE BEH30JIA U ®EHOJIA B ITPO/IYKTE.



6

1.YEMY PABEH KOS®OULIMEHT CEJIEKTUBHOCTH ITPY BPEMEHHU VIEPYKHBAHUSI OIHOIO COEJAMHEHUS 130 CEK, A IPYTOrO 152 CEK?

2. HEM3BECTHOE COEJVHEHME MMEET BPEMSI VJIEP)KMBAHUSA 20,5 MUH. BPEMS VIEPKHBAHUS JUISI TEKCAHA W FEMTAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MuH. ONPEJEJNTE, YTO 3TO 3A COEJAMHEHHE, ECJIM MHIEKChI KOBAUA [UISl BEH30JIA 650,
M30MPEHA 500,2, OKTAHA 800, IMMETHIITEKCAHA 736,6, TPUMETWINEHTAHA 710,6, METHJIMEHTAHA 772,77

3.ONPEJIENUTE TEMITEPATYPY KHITEHWs NPEAEJLHOTO VIJIEBOJOPOJIA, ECJIM EFO BPEMS VIEPKMBAHUS PABHO 380 CEK, A BPEMSI
VIEPXKHBAHHMA TENTAHA 70 CEK ( TEMIEPATYPA KUITEHUSA 68,8 T'PAJ() , FEKCAHA 120 CEK ( TEMITEPATYPA KMITEHHS 98,5 [PALT)?

4.C MOMOLLBIO IA30BOI XPOMATOIPAGUH MPOBEAEH AHAJIU3 0,20 I TIPOIYKTA HA COIEPYKAHUE BEH30JIA U GEHOJIA ( TIOLA U
MUKOB PABHBI 4,6 U 3,4). B KAUECTBE BHYTPEHHEIO CTAH/IAPTA UCTIOJTb30BAH LIMKJIOTEKCAH. B CTAHIAPTHOM CMECH 9THX
BEWIECTB 0,18 I IUIOWA/bL XPOMATOTPAGUYECKOIO TMUKA BEH30JIA PABHA 6,8; ®EHONA 3,6; LIMKJIOTEKCAHA — 6.3.
BHYTPEHHMI CTAHZAAPT 0,055 I, BBEJEHHbIH B AHAJIU3UPYEMYIO CMECh, UMEET TUIOILLA/Ib XPOMATOIPAGUUECKOIO MHKA 4.2.
OMNPEAEJIUTE COJIEP)XXAHUE BEH30JIA U ®EHOJIA B [TPOJIYKTE.

1.Yemy paBHO paspewieHne AByX XpomaTorpapueckux MUKOB NPH BPEMEHH yAepxkuBauus nepsoro 11 mum, Broporo 18 mun,
LIMpHUHA OCHOBAHHMS MUKOB: nepsoro —13 cek, Broporo 18 cex?

2. HEM3BECTHOE COEJMHEHHE UMEET BPEMSI YJIEPXKMBAHMS 23,5 MUH. BPEMS YIEPXKWUBAHMS JUIS TEKCAHA U TEMTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MUH. OIPEJEIMTE, YTO 3TO 3A COEAMHEHME, ECJM MHAEKCHI KOBAUA ISl BEH30JIA 650,
M30MPEHA 500,2, OKTAHA 800, IMMETUITEKCAHA 736,6, TPUMETHIITIEHTAHA 710,6, METWJINEHTAHA 772,77

3.ONPEAEJMTE TEMITEPATYPY KUITEHWSI [TPEJIEJILHOIO VIJIEBOJIOPOJIA, ECJIM EFO BPEMS Y IEPXKMBAHHS PABHO 380 CEK, A BPEMSI
VIEPKHBAHHSA TENTAHA 70 CEK ( TEMIIEPATYPA KMITEHHS 68,8 I'PAZT) , FEKCAHA 120 CEK ( TEMITEPATYPA KUIIEHUSI 98,5 IPAL)?

4.C OMOLLBIO FA30BOM XPOMATOIPA®HH ITPOBEAEH AHAJIN3 0,10 I' IPOYKTA HA CONEPYXAHHE BEH30JIA U ®EHOJIA ( [UIOLIAIN
[TMKOB PABHBI 7,2 1 8,4). B KAUECTBE BHYTPEHHEI'O CTAHJIAPTA MCITOJIb30BAH LIMKJIOTEKCAH. B CTAHJAPTHOI CMECH 3THX
BEWECTB 0,08 I TUIOIIAL XPOMATOTPAGUYECKOTO IMHMKA BEH30JIA PABHA 6,8; ®EHOJA 3,6; LMKJIOFEKCAHA — 5.3
BHYTPEHHUI CTAHIAPT 0,05 I', BBEAEHHBIN B AHAJIM3UPYEMYIO CMECh, MMEET IUIOLIA/lb XPOMATOIPAGUYECKOIO MTUKA 4.2.
OTIPEJIEJIMTE COJIEPYKAHUE BEH30JIA U ®EHOJIA B [TPOJVKTE.

PENTHHI-KOHTPO.Ib Ne2

1. YEMY PABEH KOD®OULMEHT CEJIEKTUBHOCTH IMPH BPEMEHH VIEPKMBAHHKS OJHOIO COEJMHEHMS 5,3 MUH, A JPYTOro 7.3
MUWH?

2. HEM3BECTHOE COE/JIMHEHME UMEET BPEMSI VJIEPXKUBAHMUS 16,5 MUH. BPEMS VJIEP)KUBAHUS JUISl TEKCAHA W TEMTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MUH. OMNPEAEJIMTE, YTO 3TO 3A COEJIMHEHUE, ECJIM UHJEKCHl KOBAYA ISl BEH30JIA 650,
M30MPEHA 500,2, OKTAHA 800, IUMETHUJITEKCAHA 736.6, TPUMETUIIITEHTAHA 710,6, METWJITIEHTAHA 772,79

3. ONPEJAEJWTE TEMIIEPATYPY KMITEHUS NPEAEJBHOIO YTJIEBOJOPOJA, ECJIM EIO BPEMS VIEPXKHBAHHUSI PABHO 380 CEK, A
BPEMS1 VIEPXKMBAHHWS TENTAHA 70 CEK ( TEMITIEPATYPA KUITEHHMS 68,8 TPAJZ) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHWS
98,5 rrPAll)?

4. C TOMOLIIBIO TA30BOH XPOMATOI'PAGUH TMPOBENEH AHAMM3 0,14 I' MPOJYKTA HA COJIEPXAHHE BEH30JIA U ®EHOJIA (
TJIOLIA/IM TTMKOB PABHBI 3,2 11 4,4). B KAYECTBE BHYTPEHHEI'O CTAHIAPTA UCIIOJIb30BAH LIMKJIOTEKCAH. B CTAHAAPTHOM
CMECH 3THUX BELIECTB 0,07 I' [UIOLIA/Ib XPOMATOIPAGHUUECKOIO TTHKA BEH30JIA PABHA 5,8; ®EHOJIA 4,6; LIMKJIOTEKCAHA —
6,3. BHYTPEHHUI CTAHAAPT 0,055 I, BBEJEHHBIM B AHAJIM3UPYEMYIO CMECh, UMEET TUIOILAb XPOMATOIPAGUUECKOIO
MUKA 4,2. OTPEJIEJIUTE COJIEPXKAHME BEH30JIA U ®EHOJIA B I[TPO/IVKTE.

1. Yemy paBHO paspeuieHue AByX XpomaTorpaMueckux IMMKOB MPU BPEMEHHM yaepxkusanus nepsoro 120 cek, sToporo 130
CeK, LIMPUHA OCHOBaHUs MUKOB: nepBoro —13 cek, Broporo 18 cex?

2. HEHW3BECTHOE COEJIMHEHVE UMEET BPEMS VJIEPXKUBAHUS 18,3 MUH. BPEMSI VAEPKUBAHUS [UIsl TEKCAHA U TENTAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MUH. OIPEJEJMUTE, YTO ITO 3A COEAMHEHME, ECJIM MHAEKCHI KOBAUA Ul BEH30JA 650,
M30IMPEHA 500,2, OKTAHA 800, JTMMETUITEKCAHA 736,6, TPUMETHUJINEHTAHA 710.6, METWITNIEHTAHA 772,72

3. OMNPEJEJIMTE TEMIEPATYPY KHWIEHHS MPEJAEJBHOIO YIJIEBOJOPOJA, ECJIM EIO BPEMS VIEPXMBAHMSI PABHO 380 CEK, A
BPEMS VIEPXKWBAHMS TENTAHA 70 CEK ( TEMITEPATYPA KUIEHUS 68,8 TPAL) , TEKCAHA 120 CEK ( TEMITEPATYPA KUIEHKS
98,5 rean)?

4. C nOMOLIbIO TA30BOM XPOMATOI'PAGWK TMPOBEJEH AHAJM3 0,10 I' MPOJYKTA HA COJEPXAHME BEH30JIA M ®EHOJA (
TJIOIAIM TIMKOB PABHBI 3.2 U 8,4). B KAUECTBE BHYTPEHHEIO CTAHJIAPTA MCIIOJIb30BAH LIMKJIOTEKCAH. B CTAHIAPTHOI
CMECH 3THX BEIIECTB 0,08 I IUIOIIA/Ib XPOMATOIPAGUUYECKOI'O ITMKA BEH30JIA PABHA 6.8; ®EHOJIA 3,6; LIMKJIOTEKCAHA —
6,3. BHYTPEHHHUIT CTAHAAPT 0,055 T, BBEJIEHHBIN B AHAJIM3UPYEMYIO CMECh, MMEET IUIOLIA/lb XPOMATOIMPAGHUYECKOIO
MHKA 4,2. ONPEEJIUTE COJIEPYKAHUE BEH30JIA U ®EHOJIA B [TPOJIYKTE.

1. YEMY PABEH KOSOOULMEHT CEJNEKTUBHOCTH TP BPEMEHH VJEPYKMBAHHUSI OJTHOrO COEAMHEHMS 11,3 MUH, A APYTOro 12,3
MHH?

2. HEM3BECTHOE COEJMHEHME UMEET BPEMSI VJIEPXKUBAHUS 17,6 MUH. BPEMS VEPXKUBAHUS JUISl TEKCAHA W FENITAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MUH. OIPEJEJIMTE, YTO 3TO 3A COEJMHEHUE, ECJIM UHJEKCH KOBAUA JJIs BEH30JIA 6350,
M30MPEHA 500,2, OKTAHA 800, IUMETHIITEKCAHA 736,6, TPUMETUIITIEHTAHA 710,6, METHJITIEHTAHA 772,79

3. ONPEREJNMTE TEMIIEPATYPY KHWIIEHMS IPEJIEJILHOIO YIJIEBOJIOPOJA, ECJIU EFO BPEMS VIEPXKMBAHHMSA PABHO 380 CEK, A
BPEMS VJIEPXXHBAHMUS TENTAHA 70 CEK ( TEMITEPATYPA KUIEHHS 68,8 TPAJ) , TEKCAHA 120 CEK ( TEMIIEPATYPA KHITEHUS
98,5 rrPAn)?

4. C NOMOILBIO FA30BOM XPOMATOTPA®UH TPOBEJEH AHAJW3 0,20 T' TIPOAYKTA HA COJAEPKAHHME BEH30JIA U ®EHOJA (
TUIOWA/IM ITMKOB PABHBI 3,2 1 7,4). B KAYECTBE BHYTPEHHEIO CTAH/IAPTA HCTIOJIb30BAH LIMKJIOTEKCAH. B CTAHAPTHOM
CMECH 3THX BEILIECTB 0,09 I' IUIOIA/Ib XPOMATOIPAGUUYECKOIO MTUKA BEH30JIA PABHA 3,8; ®EHOJIA 6,6; LIMKJIOTEKCAHA —
6,3. BHYTPEHHHI CTAHIAPT 0,055 T, BBEJJEHHbBII B AHAJIU3UPYEMYIO CMECH, UMEET [UIOLLIA/Ib XPOMATOIPAGUYECKOIO
MUKA 4,2. ONIPEJEJIUTE COAEPYXAHHUE BEH30JIA 1 ®EHOJIA B [TPO/JIVKTE.
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1. Yemy paBHO paspeuieHHe ABYX XpOMaTorpa@uuyeckux MUKOB MpH BPEMEHU yJICpKUBaHKs nepsBoro 11 MuH, BTOporo 3 MuH,
LIMpHYHA OCHOBaHUs MUKOB: nepsoro —10 cek, Broporo 11 cek?

2. HEM3BECTHOE COEJAMHEHHE WMEET BPEMSI VIEPHBAHUS 17,7 MUH. BPEMS VIEPKUBAHUS! [UISi TEKCAHA 1 TENITAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MuH. OINPEAEJWTE, YTO 3TO 3A COEJAMHEHME, ECJIM MHJEKCHI KOBAUA JUISI BEH3OJIA 650,
M30MPEHA 500,2, OKTAHA 800, IMMETHJIIEKCAHA 736,6, TPMMETIJITIEHTAHA 710,6, METWITIEHTAHA 772,77

3. OMPEAEJIMTE TEMITEPATYPY KUITEHUSI TTPEAEJLHOIO YIJIEBOJOPOJIA, ECJIM EF'O BPEMSI VIEPKUBAHMNS PABHO 380 CEK, A BPEMS
YIIEPHUBAHMS FENTAHA 70 CEK ( TEMITEPATYPA KUITEHHS 68,8 TPAJT) , TEKCAHA 120 CEK ( TEMITEPATYPA KUITEHHS 98,5rrann)?

4. C noMOUIBIO FA30BOI XPOMATOIPAGHH MPOBEJEH AHAJIN3 0,10 I [IPOJIYKTA HA COJIEP)KAHUE BEH30JIA M ®EHOJIA ( TUIOLLAIU
MHKOB PABHBI 3,2 1 8,4). B KAUECTBE BHYTPEHHETO CTAHJIAPTA MCIOJIb30BAH LIMKJIOTEKCAH. B CTAHIAPTHOM CMECH DTUX
BELIECTB 0,08 I' TUIOWIALL XPOMATOTPAGMYECKOIO IMHUKA BEH30JIA PABHA 6,8; ®EHOJA 3,6; LMKJIOTEKCAHA — 6.3.
BHYTPEHHUI CTAHZAPT 0,055 I, BBEJEHHbII B AHAJIU3UPYEMYIO CMECh, UMEET TJIOLLIA/lb XPOMATOIPAGUUYECKOO ITHKA 4.2.
OMNPEJEJIMTE CONEPYXAHUE BEH30JIA M ®EHOJIA B [TPOJIYKTE.

1. YEMY PABEH KODOOULMEHT CEJIEKTUBHOCTH IMPY BPEMEHHU YAEPKHUBAHHS OJJHOIO COEAMHEHMS 1,3 MMH, A IPYTOro 1,6
MUWH?

2. HEM3BECTHOE COEJMHEHUWE UMEET BPEMS YIEPKHUBAHHUS 25,5 MUH. BPEMS VIEPKHUBAHMS JUISI FTEKCAHA U TENTAHA PABHO
COOTBETCTBEHHO 13,7 W 29, 3 MUH. ONPEJEJNMTE, YTO 3TO 3A COEAMHEHHE, ECJIM MHAEKCH KOBAUA /Ul BEH30JIA 650,
M30MPEHA 500,2, OKTAHA 800, ZIMMETHIITEKCAHA 736,6, TPUMETHJIITEHTAHA 710,6, METUJITIEHTAHA 772,77

3. ONPEAEJMTE TEMIIEPATYPY KWIEHMS MPEJEJILHOIO VIJIEBOJOPOJIA, ECJIM EFO BPEMS VAEPKHUBAHHS PABHO 380 CEK, A
BPEMS1 VIIEPXKMBAHUS TENITAHA 70 CEK ( TEMITEPATYPA KHUIIEHHUS 68,8 IPAJT) , TEKCAHA 120 CEK ( TEMIIEPATYPA KUIIEHUS
98,5 rPANl)?

4. C NOMOUIBIO TA30BOM XPOMATOIPA®MU [POBEJEH AHAJIM3 0,12 I' MPOAVKTA HA COJEPKAHHWE BEH3OJIA U GEHOJIA (
JIOMWIAJIM [TUKOB PABHBI 3,2 1 9,4). B KAYECTBE BHYTPEHHEIO CTAHJIAPTA HMCIIOJIb30BAH LIMKJIOTEKCAH. B CTAHJIAPTHO#
CMECH 3THX BEILECTB 0,08 I TUTOIA/Ib XPOMATOIPAGUYECKOTO MUKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA —
4,3. BHYTPEHHHI CTAHAAPT 0,05 I', BBEJIEHHbII B AHAJTU3UPYEMYIO CMECh, UMEET IUIOLIAZIb XPOMATOIPAGHYECKOTO MTHKA
4,2. ONPEJIEJIUTE COAEPYXAHHUE BEH30JIA U ®EHOJIA B [TPOAYKTE.

1. Yemy paBHO paspelieHHE ABYX XpOMaTorpaMueckux IMHKOB MPH BPEMEHHW yAepskuBaHus nepeoro 11,2 mum, Broporo 12,3
MHH, LIMPHUHA OCHOBAHUS MUKOB: nepsoro —11 cex, Broporo 19 cek?

2. HEM3BECTHOE COEJIMHEHME MMEET BPEMSI YIEPXKUBAHHUS 17,5 MUH. BPEMS VIEPKUBAHMS JUISl TEKCAHA W CEMITAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MMH. ONPEJEJIMTE, YTO 3TO 3A COEAMHEHME, ECJIM UHAEKCHI KOBAUA JUISl BEH30JA 650,
W30IMPEHA 500,2, OKTAHA 800, IMMETHITEKCAHA 736,6, TPUMETWINIEHTAHA 710,6, METHJITIEHTAHA 772,72

3. OMPEJAEJIMTE TEMITEPATYPY KMITEHUA MPEJEJBHOIO VTJIEBOJOPOJIA, ECJIM EF'O BPEMSI VIEPXKMBAHKS PABHO 380 CEK, A BPEMSI
YJIEP)XUBAHUSI TENTAHA 70 CEK ( TEMITIEPATYPA KUITEHUS 68,8 IPAJ1) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHHS 98,5 rPAJT)?

4. CrOMOUIBIO FA30BOI XPOMATOIPAGUH MPOBEJIEH AHAJIN3 0,10 I IPOAYKTA HA COJEPYXAHHE BEH30JIA W GEHOJIA ( TUIOLLAM
MUKOB PABHBI 3,2 U 8,4). B KAYECTBE BHYTPEHHEI'O CTAHJIAPTA UCTIOJIb30BAH LIMKJIOTEKCAH. B CTAHJAPTHOI CMECH 3THUX
BEHIECTB 0,08 I' IUIOAZL XPOMATOTPAGUUYECKOIO TIMKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIMKJOIEKCAHA — 6.3.
BHYTPEHHUI CTAHIAPT 0,055 I, BBEAEHHbII B AHAJIU3UPYEMYIO CMECh, UMEET ITJIOLLIA/Ib XPOMATOIPAGUYECKOIO MTHKA 4,2.
OMNPEJEJUTE COJAEPXAHME BEH30JIA U GEHOJIA B ITPOJITYKTE.

PENTHHI-KOHTPOJIb Ne3

1.  YEMY PABEH KO3®®ULMEHT CEJIEKTUBHOCTH ITPU BPEMEHU YJIEPYKMBAHHUS OJHOIO COEAMHEHMS 1,3 MUH, A JPYIOro 6,3
MHH?

2. HEW3BECTHOE COEJUHEHMWE UMEET BPEMS YJIEPXUBAHUS 16,5 MUH. BPEMS YIEPKUBAHMS JUISI TEKCAHA U TE[TTAHA PABHO
COOTBETCTBEHHO 13,7 4 29, 3 MHH. OMPEJEJMTE, YTO 3TO 3A COEJMHEHHUE, ECJM MHAEKCH KOBAUA JUISt BEH30JIA 650,
M30MPEHA 500,2, OKTAHA 800, IMMETHUITEKCAHA 736,6, TPUMETUIITTEHTAHA 710,6, METWITIEHTAHA 772,77

3. OMPEAEJUTE TEMITEPATYPY KWITEHWS MPEAEJBLHOIO VIJIEBOJIOPOMIA, ECJIM ETO BPEMS VIEPKHMBAHUS PABHO 380 CEK, A
BPEMS1 VIEPXKHBAHMSI TENTAHA 70 CEK ( TEMIIEPATYPA KUIIEHHS 68,8 TPAZT) , TEKCAHA 120 CEK ( TEMITEPATYPA KHUITEHUS
98.5 rPAll)?

4. C NOMOILBIO I'A30BOM XPOMATOIPAGUU TPOBEJEH AHANM3 0,18 I' MPOAYKTA HA CONEPXKAHHWE BEH30JIA U ®EHOJIA (
TJIOUIAJIM TTMKOB PABHBI 4,2 1 6,4). B KAYECTBE BHYTPEHHEIO CTAH/IAPTA HCIIOJIb30BAH LIMKJIOTEKCAH. B CTAHIAPTHOM
CMECH 2TUX BELECTB 0,07 I' TJI0ILA/Ib XPOMATOIPAGUUECKOI'O ITHKA BEH30JIA PABHA 5,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA —
6,3. BHYTPEHHUI CTAHJAPT 0,055 I, BBEJEHHBIH B AHAJIM3UPYEMYIO CMECh, UMEET TUIOLIA/L XPOMATOIPAGHUYECKOIO
MUKA 4,2. OTPEJIEJINTE COJIEPYXKAHUE BEH30JIA U ®EHOJIA B ITPOJIYKTE.

1. Yemy paBHO paspelieHue IBYX XpomarorpaduueckuX MHKOB MPH BPEMEHH ylepuBaHus nepsoro 1,2 mun, Broporo 1,3
MUH, ILIMPUHA OCHOBAHUs NMUKOB: nepBoro —11 cek, Broporo 19 cex?

2. HEMBBECTHOE COEJMHEHME UMEET BPEMS] VJIEPXKHUBAHUS 17,5 MUH. BPEMSI VIEPKHUBAHHUSI [UIsS TEKCAHA U TEITTAHA PABHO
COOTBETCTBEHHO 13,7 ¥ 29, 3 MUH. OIPEAEJIMTE, YTO 3TO 3A COEAMHEHME, ECJIM UHAEKCHl KOBAYA JUIsSl BEH30JIA 650,
M30IMPEHA 500,2, OKTAHA 800, JUMETHUITEKCAHA 736,6, TPUMETUJINEHTAHA 710,6, METUJINIEHTAHA 772,77

3. ONPEJEJMTE TEMIIEPATYPY KWITEHHS TPEJEJBHOIO VTJIEBOJIOPOMIA, ECJIM ErO BPEMS YAEPXUBAHHS PABHO 380 CEK, A
BPEMS1 VIEPXKHBAHMS I'ENTAHA 70 CEK ( TEMITEPATYPA KWUIEHUS 68,8 TPAL) , TEKCAHA 120 CEK ( TEMITEPATYPA KUITEHMSI
98,5 rrann)?

4. C mOMOIIbIO FA30BOH XPOMATOIPAGUH TMPOBEJEH AHAJIM3 0,10 I' MPOJYKTA HA COJEPXAHME BEH30JIA U ®EHOJIA (
TUIOIIA/IM TTMKOB PABHBI 3,2 U 8,4). B KAYECTBE BHYTPEHHEIO CTAHIAPTA MCIIOJIb30BAH LIMKJIOTEKCAH. B CTAHJAPTHO#
CMECH 3THUX BEIECTB 0,08 I MJIOLIA/Ib XPOMATOIPAGHYECKOIO MHUKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA —
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6,3. BHYTPEHHUI CTAHJAPT 0,055 ', BBEJIEHHBIN B AHAJIM3UPYEMYIO CMECh, UMEET TJIOIAIL XPOMATOIPAGUYECKOIO
MKKA 4,2. ONPEAEJUTE COJEPKAHHE BEH30JIA U GEHOJIA B [TPOIYKTE.

YEMY PABEH KOD®OULMEHT CEJIEKTUBHOCTH MPU BPEMEHH VJEPKMBAHUS OJHOrO COEAWHEHHS 6.3 MHH, A JIPYTOIO 1.3
MUH?

HEUW3BECTHOE COEJMHEHUE MUMEET BPEMS YEPXUBAHHS 18,5 MUH. BPEMS VIEPKUBAHUS [IJ151 TEKCAHA U TEIITAHA PABHO
COOTBETCTBEHHO 13,7 1 29, 3 MHH. OIPEJEJIMTE, YTO 3TO 3A COEAMHEHME, ECJIM MHIEKCHl KOBAUA /ISl BEH3OJIA 650,
M30MPEHA 500,2, OKTAHA 800, IMMETHUJITEKCAHA 736,6, TPMMETHJINTEHTAHA 710,6, METUJITIEHTAHA 772,72

OMPEJIENUTE TEMIIEPATYPY KHITEHMS MPEAEJIBHOTO YIJIEBOJIOPOJIA, ECJIM EFO BPEMSI Y IEPYKMBAHMSI PABHO 380 CEK, A BPEMSI
YIEPXUBAHMS TENTAHA 70 CEK ( TEMIIEPATYPA KUITEHUS 68,8 TPALL) , TEKCAHA 120 CEK ( TEMITEPATYPA KUITEHHS 98,5 FPAN)?
C MOMOILIBIO FA30BOI XPOMATOIPA®HU MPOBEJEH AHAJIN3 0,18 I' TPOAYKTA HA COJIEPYKAHUE BEH30JIA M GEHOJIA ( MIOIA U
MHUKOB PABHBI 6,2 1 8,4). B KAUECTBE BHYTPEHHEIO CTAHJIAPTA UCIOJIb30BAH LIMKJIOTEKCAH. B CTAHIAPTHOM CMECH 9TUX
BELIECTB 0,8 I' TUIOLIA/Ib XPOMATOIPAGUYECKOIO ITMKA BEH30JIA PABHA 7,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA — 6,3. BHYTPEHHUIA
CTAHJZIAPT 0,055 I, BBEJJEHHBII B AHAJIM3UPYEMYIO CMECh, HIMEET TIJIOIIA/Ib XPOMATOIPAGHUUYECKOTO MUKA 4,2. OMPEAEIWTE
COJIEP)KAHUE BEH30JIA U ®EHOJIA B [TPOIYKTE.

Yemy paBHO paspeulieHHe IBYX XpOMaTorpauuyeckux MUKOB MPH BPEMEHU yIEpPXKHBAaHUS TEPBOrO 2 MUH, BTOpOro 13 MuH,
LIMpHHA OCHOBAHHUS MUKOB: nepBoro —13 cek, Broporo 18 cex?

HEM3BECTHOE COEJAMHEHHE UMEET BPEMS YAEPXHBAHHUS 21,5 MUH. BPEMS YIEPXKUBAHMS [UISl TEKCAHA U TENTAHA PABHO
COOTBETCTBEHHO 13,7 U 29, 3 MUH. OIPEAEJMTE, YTO 3TO 3A COEAMHEHME, ECJIM WHAEKCHl KOBAUA JUISl BEH30JA 650,
M30MPEHA 500,2, OKTAHA 800, AMMETHUITEKCAHA 736.6, TPUMETUIINIEHTAHA 710,6, METWITIEHTAHA 772,77

OIPEEJIMTE TEMIIEPATYPY KWUITEHHKS MTPEJIEJILHOTO YTJIEBOJIOPOMIA, ECJIM EFO BPEMSI YIEPXKUBAHKS PABHO 380 CEK, A BPEMS
VIIEPYKMBAHUS TENTAHA 70 CEK ( TEMIIEPATYPA KUIEHHSA 68,8 FPAZL) , TEKCAHA 120 CEK ( TEMITEPATYPA KUITEHHS 98,5 FPANT)?
C NOMOIIBIO FA30BOI XPOMATOIPA®GUH MPOBEJEH AHAJIM3 0,10 I TIPOJIVKTA HA COJIEP)KAHUE BEH30JIA ¥ ®EHOJIA ( [UIOLAN
MUKOB PABHBI 3,2 1 8,4). B KAYECTBE BHYTPEHHEI'O CTAH/IAPTA UCIIOJIb30BAH LIMKJIOTEKCAH. B CTAH/JAPTHOI CMECH 3THX
BEHIECTB 0,08 TI' IJIOLIAZIb XPOMATOIPAGUUYECKOI'O THMKA BEH30JIA PABHA 6.8; ®EHOJIA 3.6; LIMKJIOIEKCAHA — 6.3.
BHYTPEHHUN CTAHIAPT 0,055 I, BBEJJEHHBIN B AHAJIM3UPYEMYIO CMECh, UMEET ITJIOILA/Ib XPOMATOTPAGUYECKOIO MUKA 4.,2.
OMNPEJEJMTE CONEPKAHHE BEH30JIA U GEHOJIA B [TPOJIYKTE.

1.  YEMY PABEH KOD®OULMEHT CEJIEKTUBHOCTH IPU BPEMEHU YJIEPKUBAHUS OJHOIO COEJUHEHHS 8,3 MHH, A JIPYTOro 6.3
MHH?

2. HEW3BECTHOE COEJWHEHUWE UMEET BPEMS YJIEPXXUBAHMS 22,5 MUH. BPEMS VIEPYKUBAHMS JUISI TEKCAHA U TEMTAHA PABHO
COOTBETCTBEHHO 13,7 U 29, 3 MUH. ONPEAEJIUTE, UTO 3TO 3A COEJMHEHUWE, ECJIM MHJIEKCHl KOBAUA JUIs BEH30JIA 650,
H30IMPEHA 500,2, OKTAHA 800, JUMETHUITEKCAHA 736,6, TPUMETHJITIEHTAHA 710,6, METUJINIEHTAHA 772,77

3.  ONPEAEJIUTE TEMIIEPATYPY KMIIEHMS MPEJEJLHOIO YTJIEBOAOPOJIA, ECJIM EFO BPEMS VIEPXUBAHHS PABHO 380 CEK, A
BPEMSI VIEPKMBAHUS FENTAHA 70 CEK ( TEMITIEPATYPA KUIEHMS 68,8 I'PAJl) , TEKCAHA 120 CEK ( TEMITEPATYPA KHITEHHUSI
98,5 rPAN)?

4. C MOMOIIBIO FA30BOM XPOMATOIPA®WM TMPOBEJEH AHAJIM3 0,15 I' MPOAYKTA HA COJIEPXAHMWE BEH30JIA U ®EHOJA (
TUIOLIAZIM TTUKOB PABHBI 7,2 U 3,4). B KAUECTBE BHYTPEHHEI'O CTAHJIAPTA HCITIOJIb30BAH LIMKJIOTEKCAH. B CTAHJIAPTHOM
CMECH 3THX BEUIECTB 0,08 I" [UIOILIA/Ib XPOMATOIPAGHUYECKOIO MUKA BEH30JIA PABHA 6,8; ®EHOJIA 3,6; LIMKJIOTEKCAHA —
6,3. BHYTPEHHUI CTAHJIAPT 0,55 I, BBEJIEHHbI B AHAJIM3UPYEMYIO CMECh, UMEET IUIOILA/Ib XPOMATOIPAGUUYECKOTO IMHKA
4,2. ONPEAEJUTE COAEP)XAHUE BEH30JIA U ®EHOJIA B [TPOAYKTE.

IIpomeskyTo4YHAs aTTeCTALUs 0 HTOraM OCBOEHHS JHCUHMILTHHBI (3a4€T),
KOHTPOJIbHbIE BONPOCHI AJIsI MOATOTOBKH K 3a4€TYy:

1. B yem npeumMyIiecTBa 3JII0€HTHON XpoMaTorpaduu nepeq GpoHTaTIbHON 1
BBITECHUTEIIbHON?

2. [louemy IpeaNIOYUTAIOT UCIIOIB30BATh BEJIMYMHY UCIIPABIEHHOIO 00beMa YACP)KUBaHUS, a
HE yJep>KuBaeMoro oorema?

3. Kakue Benn4uHBI XapakTepu3yoT 3¢ pekTHBHOCTE XpoMaTorpaduaeckoi komonku? Kak ee
MOBBICUTH?

4. Kax oueHuBaroT 3¢ eKTUBHOCTD pa3/ieJieHust B xpomaTorpaduu?

5.I1ouemy BeIpaxkeHue V'p = DV cuMTaroT OCHOBHBIM ypaBHEHHEM xpomarorpadun?

6. Kakue uncnoBble 3HaU€HUS] MOXKET IIPUHUMATh BeIMYMHA H?

KakoBo TeopeTrueckn MUHUMAIBHOE 3HAYCHHE?

7. O0pscHUTE, MOUEMY IIPU OONBIINX 00BEMaX MIOUPOBAHUS XpOMaTOrpadUIeCKUE TUKH
NOJIY4at0TCs HU3KUMU U IIUPOKUMU ?

8. Haiinure nimuHy XxpomaTorpapudeckoit koiaonku, ecau H = 0,1 mm, a N = 10000.

9. Kak BIHSET CKOPOCTH NOTOKA Ha 3()(HPEKTUBHOCTH XpoMaTorpahuIecKoil KOJOHKU?
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10.  IToctpoiiTe rpaduK 3aBUCHMOCTH BETUYMHEI H OT CKOPOCTH MOTOKA B Ta30BOM U
XHUIKOCTHOH Xpomarorpaduu.
11. IIpensioxure mpakTHYeCKHe PeKOMEHAALMH [UTsl YCIIEMHOTO pa3ieIeH s ABYX

BEILIECTB UCXO/S U3 TEOPHM TEOPETHUECKUX TapENIOK, KHHETHYECKON TEOPUH U OCHOBHOTO
ypaBHeHHUs XxpomaTtorpaduu V'gz = DV,

12.  Ilouyemy HeXeNaTeNbHBI CIMIIKOM BBICOKHE M OUYEHb HU3KHE 3HAUCHUS
K03(hbHUIMEHTOB pacnpeneaeHus?

Y4edHo-MeTOAMYECKOE 00ecredeHHe CAMOCTOATENLHOMN paboThI CTYAEHTOB
CamocrositenbHast ~ paboTa  CTY[NEHTOB  3aKIIOYaeTCs B HM3YYEHHH  BOIIPOCOB,
NPEIyCMOTPEHHBIX /ISl CaMOCTOSTENBHOTO H3YYEHHs, ITOATOTOBKE K MPAaKTHYECKUM 3aHATHSAM H
PEIIEHHH 3324 Ha HHUX, a TAKXKE B MIOArOTOBKE K TEKYINEMY KOHTPOJIO 3HAHHMH U MPOMEKYTOYHOMH
aTTeCTallMu.

KOHTpOJIBHBIe BOIIPOCHI JI1 CaMOCTOATEIBHOT'O H3YYCHU:

1. Kakue xpomarorpapudeckue yclIoBHs Hal0 MEHSTb, YTOObI YMEHBLINTE BKJIJ B BETHIUHY H

TPEX COCTaBIAIOIMX ypaBHeHHs Ban-Jleemtepa?

2. Kakue xpomarorpaduyeckye napamMmeTpbl MOXKHO HCIIOIB30BATh I HACHTHQUKALMH

KOMIIOHEHTOB CMeCH?

3. YKaXnuTe BO3SMOXKHOCTH M OTPaHUYEHHS Pa3HbIX KOJIMYECTBEHHBIX METOJOB XPOMATO-

rpauyecKoro aHaIMu3a.

4. Ha30BUTE HCTOUMHMKU CHCTEMATHYECKHUX MIOTPEITHOCTEN TPU XPOMATOrpaduIecKuX

OIIpENIENICHUSIX.

5. Kakue BemecTBa 0OBIYHO CITyKaT 06pa3laMu CpaBHEHHsI IIpH ONpeaeieHny naaekca Kosaya?
6. Ilouemy pe3ynpTaThl HACHTU(GUKALUY BEIIECTB 60JIEE HANEKHEI, €CIIH HCIONb30BaTh HHICKCH

yIEPXKUBaHHUs, a HE yIepKUBAEMBIA 00BbeM?

7. llpu ananu3e CMECH U3 TpeX KOMIIOHEHTOB METOJIOM Ia303KUAKOCTHOM XpoMarorpaguu asa

ornepaTopa HE3aBHCUMO JAPYT OT Apyra MOJIy4YHJId XpoMaTorpaMMbl. Kak moATBEpAUTE HAHYKE

OJIMHAKOBBIX KOMITOHEHTOB B CMECSX I10 ITOJy4eHHBIM XpoMaTorpammam? Kak odopmisior

XpOMaTOrpaMMBl U KaKUe JaHHbIE JOJDKHBI OBITh B OAMUCIX K HUM?

8. UTo Takoe rpaieHTHOE MIOUPOBaHKE, KAKOE OHO JaeT MPEUMYIIECTBO?

9. IIpemtoxuTe yClIoBUs pa3feieHus H-yrJIEBOJOPOIOB U apOMATHUYECKUX COEMHEHHH
METOJIOM I'a30’KHAKOCTHOHN Xpomarorpaduu. Kakue HenmoaBikHbIe Ga3bl i MAKCUMAIIbHEIE
pabouune TemnepaTrypsl Hy>KHO peKOMEHI0BATh?

10. Kak BBl OTHOCHTECH K CIEAYIOEMY YTBEPXKICHHIO: Fa30KHIKOCTHAS XpoMaTorpadus oy
U3 JIy4lIMX XpOMaTorpauuecKux METOI0B aHaIM3a Heopranndeckux BemecTs? OTBeT
HOSICHUTE.

11. Kako#t netexktop Bbl BEIOpay Obl IpH aHaIHM3e 0OBEKTOB OKPY KAIOIIEH CpeIbl Ha CO-
Jep)KaHHEe IECTULUA0B? YKaXUTE yCIOBUS IPUTOTOBICHUS 00pasiia U MpOBEAEHH s
ra3oxpomMaTrorpapu4ecKkoro pasiejaeHus.

JIns  yCHEIIHOro BBINOJIHEHUS CAMOCTOSTENBHOM paboOThl CTyIEHTaM pEKOMEHIYIOTCH
cllefyroIue y4e0HO-METONYECKIE UCTOYHUKH

Awmenun B.I'. Xpomarorpadus. Yue6.- meton. mocobue. Mszn-so Bnl'Y, 2014 r. 120 c.

@oHA OLEHOYHBIX CPEACTB MUl IPOBEACHUS aTTECTAlMH YPOBHS CHOPMHPOBAHHOCTH
KOMIIETEHIMH 00yJaroIKXCsl IO JUCLUIIIMHE 0QOPMIISIETCS OTASIBHBIM JOKYMEHTOM.

6. YHEBHO-METOANUYECKOE U UH®OPMAIIMOHHOE OGECIIEYEHUE
JUCIHHUITIINHBI
6.1. Kuuroo0Gecrne4eHHOCTDH
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HaumeHoBaHMe TUTEpATYphI: aBTOP, I'on u3nanus KHHUTI'OOBECITEYEHHOCTD
Ha3BaHUE, BUI U3JaHUS, %
KonnuecTBo 3x3eMmispos Hanuune B 3neKTpoHHOMR
W31aTENbCTBO o
u3laHui B OubnHoTeKe 6ubnmoreke Bal'y
Bnl'Y B cooTBeTCTBUH C
dI'0C BO
1 2 3 4
OcHoBHas nuTepatypa

OCHOBBI aHANUTHUYECKOW XuMHuH. B 2-x 2005 50 http://www.studentlibrary.ru/book/ISB
kH. /Ilon pen. HO.A. 3onoroBa. M.: N9785209035749.html
Beicut. k., 2005.
Xpomartorpapuyeckue MeTObI 2012 - http://www.studentlibrary.ru
aHanu3a. Yueb. nocodue / FO.M.
Cepos, B.1O. KoHioxos, A.1O.
Kproxos, 3.B. ITexy, K.H.
JKaBoponkoga. - M. : MU3xarenscTBo
PYJH, 2012.- 120 C.
Mocsrun I1.B., Kpsiios B.A.

["a3oxpomarorpaduueckoe onpeaeaeHue http://www.studentlibrary.ru/book/ISB
OpraHMYeCKMX TOKCMKAHTOB B BOJIC. 2012 - N9785209035749.html
DneKTpoHHOE yueOHo-MeTo. - HukHui

Hosropoa: Huxeroponckuii

rocyHusepeuter, 2012. - 64 C.

JlononHurenabHas JuTeparypa

iy A T.M. 2005 - http://www.studentlibrary.ru/book
Xpomarorpaduueckie METOIbl aHAIU3a: )
yueGHo-meTomnueckoe nocobue / T.M. www.window.edu.ru
Iuupynnuaa, HM. [ly6oa - Tomck:

W3-80 Tomckoro monur. ys-ta, 2010. -

80 C.

Swmn U, Shwun E. S, Swun AL 2009 - http://www.studentlibrary.ru/book
["a3oBas xpomarorpadus. M.: TpaucJlur, www.window.edu.ru

2009. - 528 C.

6.2. Ilepuoguyeckue H3JaHUsA

}KypHan AHATATAYECKON XHUMHUM.

Macc-cniekTpomeTpHus.

3aBojckas naboparopusi. JluarHocTuka MaTepraoB.

6.3. UnTepHeT-pecypcesl

http:// anchem.ru
http://chemistry.narod.ru
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7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE IUCHUITIJINHBI

JUtst peanu3anyyu JaHHON JMCIHMIIIHHEI HMEIOTCS CHENUATbHBIE TOMELIEHHS I IPOBEACHHUS
3aHATHH JICKUHOHHOTO TUNa - 331-1, nabopaTopHble paGOTEI MPOBOAATCS B JaGOpaTOpHU (QH3UKO-
XUMHUYECKUX METOJOB aHaylaza - 429-1.



12

Pabouyro nporpamMmy cocTaBui 1. X. H., npod. Amenun B.T. ’»/”)/""’ T
(®UO, noanwucs)
Penenzent
C.H.C. TabopaTopuu XuMHu4eckoro ananuza BHUM3X , k.x.H., bonsmakos J1.C. L ctep
(mecTo paboTbl, fo/KHOCT, DUO, nmoanuce)
[Tporpamma paccMoTpeHa U ogoOpeHa Ha 3aceaHuu Kadeapsl XUMUH
[Ipotokon Ne 70 ot 24, 08" 22 2/rona
3aBenyromuit Kabenpoit Ay Y7ces Kyxtun B.A.
(®UO, noamnuce)

Paboyas nporpamma paccMOTpeHa U 0J00OpeHa Ha 3acelaHud y4eOHO-METOAMYECKOH
xomuccuu HanpasieHus 04.03.01 Xumus

[potoxon Ne 72 oT 2 5.0 287/ rona

[Ipencenarens /%‘qu,% Kyxtun B.A.
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JIUCT IIEPEYTBEPXKJIEHUS
PABOYEN ITPOI'PAMMBI U CLUIJINHBI

Pabouas mporpamma onobpena Ha z OZZZ/Z&ZZ yueOHBIH Tox
ITpoTokon 3acenanus kapeapsr No 1Y or4 3.06 207?rona

e fupunfy AN

3aBenyroumuil kapeape

Pabouas nporpamma onobpena Ha y4eOHBIH roJ

[IpoTtokon 3acenanust kadeapsr No oT roga

3aBenyromui kadenpoii

Pabouas nporpamma onobpena Ha yUeOHBIN TOJ

IIpoTokomn 3acenanust kadempor No oT rozia

3aBenyromnuii kageapoi
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JACT PETUCTPAIIMU UBSMEHEHUIA
B paboyYyl0 NMporpaMmy JUCLMILIAHE]
Xpomamoepagus

00pa3oBaTeNbHOM MporpaMMsl HanpasieHus HampasieHue noaroToBKu 04.03.01 Xumus
[Ipo¢uns/mporpaMmma MOArOTOBKH XHUMHUYECKHI AHAIN3, XHMHYECKAs U YKOJIOTHIeCKAasl
IKcIepTH3a 00BEKTOB OKpY:KaKomeii cpeani(6akanaBpuar)

Howmep BHeceHbl H3MeHeHHs B YacTH/pasesibl Hcnonuurens OcHoBaHue
U3MEHEHHUs paboueii mporpamMMsi 10)5(0) (nomep U narta MpoToKoJsIa
3acenaHus kadeapsr)

3aB. kadenpoii /
IToonuce DOHO




