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®U3NOJIOTUSA PACTEHUH (Makcumym 50 6a/110B)

I. TonkocJioiiHas xpomaTorpadusi.

1. Bel uccnenyere murMeHTOB BOAHBIX (hoTOTpooB Gemomopckux aaryH. [IpoOsl BoMIbI, ¢ KOTOPHIMU
Bbl Havyanu pabotath, comepxkaT Kak 3y-, Tak U Mpokapuotuyeckue Gotorpodusie opranu3msl. s
n3y4eHus 00IIero MUTMEHTHOTO COCTaBa Bbl MpoBenu TOHKOCIIOHHYI0O Xpomarorpaduio Ha cuinydose
(3TO aNOMUHUEBBIE TUTACTUHKHU, MOKPBITHIE CHUJIHMKAarejieM — COpOCHTOM Ha OCHOBE KPEMHHEBBIX
KHcoT). [Jst aToro cHavana Bel osyuniy KOHIEHTPUPOBAHHBIHN alleTOHOBBIM SKCTPaKT MUTMEHTOB U3
po0 BOJIbI, HAHECIIM €r0 Ha XpOMAaTOTpaMMy B BUJI€ OJJHOM JIMHUM M aKKYPaTHO TIOMECTUIIH TUIACTHHKY
B MOJABWXHYIO (pa3y, coiepiallyio rekcaH U aneToH B cooTHomeHuu 3:1. Xpomarorpaduyeckyro
KaMepy HaKpbUIM KPBILIKOM M ocTaBuiau Ha 10 MUHYT, IOKa JIMHUSA (PPOHTA HE AOCTUTIA 3 CM J0 Kpas
miacTuHKY. [lonyunnu cnegyromuii pe3yiabTar (CM. pUCYHOK 1).

2. Bhumamenvno paccmompume Xpomamozpammy u popmyist Ha pucyuke 2.

A) B tabime 1 B OnaHke OTBETOB yKa3zaHbI 1BeTa MsATeH. COOTHECHUTE HOMEpa MATCH U (POPMYJIBI
nurMeHToB. OTBETHI 3aHecUTe B TaOHIy 1.

b) Onpenenure Rf nis kakaoro u3 MUrMeHTOB Ha XpoMaTorpamme. Pe3ynbrarel BHECHTE B TaOmiy 1.
B) B npunoxxennn 1 mpuBeneHsl 3HadueHuss Rf mis pasHeix kapoTHHOWAOB. BeiOepure u3 crucka
BEIIIECTB TO, KOTOpoe, coriacHo Rf, moxker cooTBeTcTBOBaTh MATHY KpacHoro IiBeta (Ne2) Ha
xpomaTtorpamMme. OTBeT BOHUIIUTE B Ta0MILy |1 B G1aHKE OTBETOB.

I') CoorHecure ocCTaNbHBICE TATHA HAa XpPOMAaTOrpaMMe CO CileAylmuMH Ha3BaHusmu: .
bakrepuoxnopodumr a, Il. B-xkaporun, I1I. bakteprnodeodurnn a. OTBeTH 3aHecUTe B TAOIUITY 1.

3. Bvioepume gepnvle ymeepicoenus:

1) YUem Goutbliie 407151 aTOMOB KHCIIOPO/I1a B MOJIEKYJIEe MUTMEHTA, TEM BBIIIE CPOJICTBO JAHHOTO MUTMEHTA
K MOJBIKHOM (pa3e B 3TOM IKCIEPUMEHTE.

2) Jlns ycmemHoro pasieneHuss CMECH BeUIeCTB NpPHU MOMOIIM TOHKOCIOHHOW xpomaTtorpaduu
He00X0IUMO MOAOUPAThH MOABIKHYIO U HETIOABMXKHYIO (ha3bl C OJMHAKOBOW MOJISPHOCTHIO.

3) IlosBnenue GakrepuodeoduTHHA HA TOHKOCIOWHOW XpOMaTOrpaMMe MOXKHO OOBSACHUTH KaK €ro
IIPUCYTCTBUEM B UCCIIEAYEMBIX OpraHU3Max, TaK ¥ HApyIIEHUSIMU METOIUKN SKCTPAKIIUN TUTMEHTOB.
4) Bce KapOTHHOM/IBI HAXOSATCS UCKIIOYUTEIBHO B COCTaBE MEMOpPaH IUIACTH/I.

IIpuiaoxenne 1.

3nauenune Rf HazBanmue Bemectsa
0,24 JIrorenH
0,35 3eakcaHTHUH
0,48 Kanrakcantnn
0,78 CnupuiIoKCaHTHH
0,87 OxeHoH

4. OOBsCHHTE, TOYEMY OPAHKEBOE MATHO OKA3aJIOCh OJIMKe Beero K JImHuK PpponTa. Kak 310 cBsizaHo ¢
XUMUYECKUM CTPOCHUEM COOTBETCTBYIONIETO MUrMeHTa? J{aiiTe moapoOHBIi OTBET.



Pucynox 1.

JInHuA dpoHTa
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Pucynok 2.
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II. Ananu3 YncJIeHHOCTH KpUNTOQUTOBBIX BoAopociei B jarynax besioro mops
Hccnenyemble BooeMbl 00J1a/1al0T YHUKAJIbHONH OCOOCHHOCTHIO: BOJA Ha Pa3HBIX INIyOMHAX MMeEeT
pa3HyI0 COJEHOCTb, IUIOTHOCTh M, CIIEJOBATENIbHO, HE mepemennBaercsa. Ha 0ompmioii riryouHe mnpu
3TOM BO3HHMKAaeT aHa’poOHas 30HA, HaJ HEH HaxonsaTcs a’poOHble cion. Ha rpanmie a’poOHoOl u
aHadpoOHOH 30H (hopMuUpyeTcs COOOIIECTBO, B KOTOPOM IpeodiafaeT OIWH BUJ KPUNTO(DHUTOBBIX
Bosiopocieil. [l Toro 4ToObl TOYHEE 0XapaKTEPU30BaTh JaHHOE COOOIIECTBO, BBl pemin peryispHo
OLICHMBATh YHCIIEHHOCTh KPUITOPUTOBBIX BOAOpOCIEe Ha 3anaHHOM riyoune. Ho kaxnaelii pa3
WCTIOJIB30BATH JUIS 3TOTO CTICIHAIbHBIC TPHOOPHI HITH CYETHBIE KAMEPHI CIIUIIIKOM TpyA0eMKo. [ToaTomy
BbI pemmim BBISIBUTH 3aBUCHMOCTh KOHIIEHTPAIMH KIJIETOK OT OOIIETo cojepaHus xjopoduiuia a B
npo6e. Vicnonp30BaHne TaKOro METOa ONPaBIAHO, TIOCKOJIBKY COJIepKaHue XJIopo(duiia @ Ha KIETKY
y JAaHHOTO BUAA KPUNTO(HT JTOCTATOYHO CTAOMIBHO M MPAKTUYECKH HE 3aBUCUT OT BPEMEHH CYTOK U
Mecsia jeta. Bam HEoO0X0oauMO TOCTPOUTH KATMOPOBOYHYIO KPHUBYIO, B KOTOPOHM OyJeT Mmoka3aHa
3aBUCMMOCTh KOHIICHTPAllUM KJIETOK B u3BecTHOM Bam o00béme mnpoOsl (1 MWumMIMTp) OT
KOHIICHTPAIIUU XJIOPOPHIIa @ B 3TOM XKe 3aJJaHHOM 00BEME.
1. Iloocuém knemox ¢ kamepe Haxcomma. Ctannaptaeie Kamepbl HaxkoTTa mpeacTaBisioT coOoi
IUTACTUHY U3 TOJCTOrO CTEKJa ¢ yriIyOJeHHEM, Ha THE KOTOPOro BBITPABUPOBaHA CUETHAs ceTKa. B



yrayOieHre HaHOCAT CIIOHN KUAKOCTU M3 MPOOBI U HAKPBIBAIOT CIEIUAIBHBIM CTEKIIOM, IPUTHUPAs

€ro K [NIOBEPXHOCTU KaMepbl. ToJIIMHA ClI0s )KUAKOCTH 110 BCeM NoBepxHOCTH paBHa 0,5 MM, kamepa

umeet (GopMy KBaJapara co CTOpOHOi 1 cMm.

A) PaccuuTaiitTe 00bEM KaMephl, OTBET 3allUIINTE B CM° M B MI. Pe3y/bTaThl 3aHecuTe B GIaHK

OTBETOB.

b) B Tabnume 2 B OiaHKE OTBETOB NMPHUBEACHBI 3HAYCHHS IMOJCYETA KIETOK TPU TOMOIIM Kamephl

Haxorra. PaccunTaiiTe KOHLIEHTpalMIO KJIETOK Ha | MMJUIMIUTP MpOOBI, 3allMHUTE PE3yJbTaThl BO

BTOpOM cTONOCI] TAOIUIIBI 2.

2. Ilocmpoenue kanuopoeounozo cpaguka

N3 hoToTpodhHBIX OPraHU3MOB, COAEPIKAIINUXCS B IPOOaX BOBI, SKCTPArHPOBAIIN AIIETOHOM XJIOPOQHUILIT

a. B tpetbem cTonbiie Tabsuibl 2 Bam qaHbl 3HaYSHUST KOHIIGHTpAIMU XJiopodwiia ¢ B 1 MuuImmTpe

npoObl Boabl. Ha wmummmnMerpoBoit Oymare B JIlMcTe OTBETOB MOCTpoiTe TrpaduK 3aBUCUMOCTH

KOJIMYECTBA KJIETOK HAa MWIIIWJIMTP TPoObI (OCh OpAMHAT) OT KOHIEHTpanuu xjgopodmmna a B 1

MUJUTHJTATPE TTPOOBI (OCh aOCITHCC).

I1I. Onenka YHCJIEHHOCTH KPUNTO(PHUTOBBIX BOJOPOCJICi B 3aBHCHMOCTH OT BPEMEHH CYTOK.

1. Jnsa uccnenoBaHusl YUCIEHHOCTH KPUNTO(DUTOBBIX BOJIOPOCIEH B pa3HOE BpeMs CYTOK B BEpXHEH
YacTH CJIOSl BOJBI, HACEIEHHOTO MMHU, U3MEPSIIN KOHIEHTPALUI0 XJIopopuiia a B mpodax BOMbI
(mannbie nmpuBeaeHs! B Tabnuie 3). [To kanuOpoBoyHOMY rpaduKy ONpeaeuTe KOINIECTBO KIETOK
B | M poObI B MOJIEH U B OJHOYB. Pe3ynbraTel 3anecuTe B TaOIUILy 3.

2. CHmXKeHHE KOJMYECTBAa KPUNTO(UT B MOJNJEHb B BEPXHEH YacTU CJIOS BOJABI, HACEJICHHOTO MMM,
MPENOI0KHUTEIBHO CBSI3aHO C  YYBCTBUTEJIBHOCTBIO  (DOTOCMHTETHYECKOTO ammapara K
MHTEHCUBHOMY OCBelIeHUI0. K KakuM MOCIeACTBUSIM MOXET MPUBECTH JUIMTEIBHOE OCBEILEHUE
XJIOPOIIJIACTOB 3yKapUOT CBETOM BBICOKON MHTEHCHUBHOCTH? BbiOepuTe BepHbIC YTBEPKACHUSI.

1) Ilpu JIUTETHHOM CHJIBHOM OCBEIIEHUU CKOPOCTh 3JEKTPOHHOro Tpancnopta B OTL
MOBBIIIAETCS, B CBI3M ¢ ueM He xBaraet HAJIOH.

2) Ilpm nIUTENBHOM CHJIBHOM OCBEIIEHUHM CKOPOCTh SJEKTPOHHOro TpaHcnopta B OTIL]
¢dorocuHTe3a majgaer. B CBA3M ¢ 3TUM BJEKTPOHBI MOTYT IONaNaTh Ha KHCIOPOJ C
00pa3oBaHNEM aKTUBHBIX (POPM KHCIOPOAA.

3) Ilpu nUTENT HOM CHIIBHOM OCBEIICHUH 3JIEKTPOHHBIM TPAHCIIOPT yCKOpseTcs u3-3a nagaeHus pH
JIOMEHA THJIAaKOUJ0B. B CBA3M € 3TUM 371€KTPOHBI Yallle NOoNaJaloT Ha KUCI0pOo1 ¢ 00pa30BaHuEM
aKTUBHBIX ()OPM KHCIOpPO/a.

4) Ilpu AIUTENTHHOM CHUJIBHOM OCBEUICHMHM OJHOW M3 NMPUYMH MaJIeHUs CKOPOCTU 3JIEKTPOHHOTO
TpaHCIIOPTa SBJISETCS MOBBIIIEHNE KOHIICHTPAIIUH HOHOB BOJOPO/Ia B JTIOMEHE TUIAKOU/I0B.

5) Ilpu IMTENHHOM CHUJIBHOM OCBEUICHHMH MOXET aKTUBHUPOBATHCS TICEBAOLUKINYECKHI
TPAHCIOPT 3JIEKTPOHOB (peakimsi Mesepa), B X0/1e KOTOPOTO 00pa3yroTcs aKTUBHBIC (OPMBI
kucnopoaa. KoHeuHbIM MPOIyKTOM peakiiuu Menepa sBisercs Boa.

IV. TeopeTnueckue BONpPOCHI

1. Bopnbie ¢oToTpodbl HMMEIOT pa3nuyHble (POTOCMHTETUYECKHE IUIMEHTBL: OJHH SBISIOTCS
MIUTMEHTAMU PEaKLMOHHBIX LIEHTPOB, APYTHE BXOJAT B COCTaB aHTEHH. PaccopTupyiiTe MUIrMEeHTHl U3
IIPUBEJCHHOTO HUXKE CIIMCKA HA 2 KaTErOPUH: MUTMEHTHI aHTCHH M TUTMEHTBI, HaXoAd1Iecs Ha OeIKax
(dhoTtocuctem (He aHTeHHBIX!). HEeKOTOphIE MUTMEHTHI MOTYT OKa3aThCsl B 00CHX KaTETOPHSIX.

Crnucok nurmenros: 1) Xnopodpumn a, 2) xmopodunn b, 3) xnopopwnn c, 4) puxkouuanus, S)
¢bukosputTpuH, 6) amodpukonuanut, 7) peodutun a, 8) moreun, 9) BuonakcantuH. Homepa nurmMeHToB
yepes 3alATyIo 3aHECUTE B TaOnuILy 4.

2. B ycnoBusiX CHJIBHOTO OCBEIICHUS Ui 3alUThl (POTOCMHTETHUYECKOrO ammapaTa BKIFOYAIOTCS
pa3uyHble MEeXaHU3Mbl. M3BeCTHO, YTO HEKOTOpBIE MUTMEHTHI IIPU ITOM CIIOCOOHBI MTPEBPAILATHCS B




ApPYyruc njid qumei/i 3allluThI OT HU30BITOYHOTO OCBCHICHUA, IIPHU 3TOM KOJIMYCCTBO aTOMOB KHCJIOPO/Ja B
HUX cHIkaercs. He Tak JaBHO OBLIO IIOKa3aHO, YTO MOJICKYJIbI IMTMCHTA, KOTOpBII‘/'I JOJIKCH NPCTCPIICTH
IpeBpalleHle, BPEMEHHO OTCOCIUHSIOTCS OT OENKOB M MEPEeXOIsIT BO (PpPaKUUIO JIMIUAOB, I/
BCTpeUaloTcs ¢ (pepMEHTOM, KaTaIU3UPYIOIUM COOTBETCTBYIONIYIO peakiuio. Ha pucynke 3 Haiinure
¢dopmymy storo nurmenta. [lonpoObHO 00BsCHUTE CBOI BHIOOD.

Pucynok 3




