3aganusa CtosimuyHoM osmumnuaabl MOTH o 6uos10run
2020/21 yu.rop,
O4HBIH 3Tall Yepe3 CUCTEMY IPOKTOPUHTA

3AAAHNA A4 10 KJIACCA

3a/1amm OJIMMIIMAAbI pa3A€/JiICHbl HA TPHU YaCTH:

YacTsp A: 3a/1aHUS C OJHUM BEPHBIM OTBETOM (Bcero: 23 3a/jaHus, 29 6a/1J10B)
Yactsp B: 3a1aHus ¢ MHOXKECTBEHHBIM BbIOOpOM (Bcero: 7 3afanui, 21 6asw)
Yacts C: 3ajaHus Ha conocTaBseHus (Bcero: 7 3ajanui, 42 6asa)
MakcumyM: 92 6a/11a
Bpems BbinoIHeHU 3aJaHui: 190 MUHYT
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Yactse A. TecToBble 3aaHUS C BBIOOPOM OJHOT'0 BEPHOI'O OTBETa

Bo Bcex 3asiaHUAX JaHHOM YacTU B HavaJle U/ieT yCJI0BUE, a 3aTeM YeThIpe BapUaHTa OTBETOB (IOJ
oykBaMu oT A 0 D). YyacTHMKaM Heo6X0J4MMO ONpeJe/UTh, KaKOM OJIMH U3 BapHaHTOB OTBeTa
ABJISIETCA BEPHbIM (MOAXOAUT MoJ GOPMYJUPOBKY 3aZjaHusd). B KaxxJA0M 3aZlaHUM MOXeT ObIThb
TOJIBKO OJJMH NPaBUJIbHbIN BapHaHT oTBeTa. Ps/10M c HOMepOM Bompoca NpoCTaBIeHO KOJUYeCTBO
6a/1J10B, KOTOPbIE YYaCTHUK MOJy4aeT 3a PaBUJIbHBINA OTBET: €CThb JjB€ CTOUMOCTHU — 110 1 6asiy u
1o 2 6asa.

CucreMa OLl€HKU:
3a KaXk/Jblil BEPHO YKa3aHHbIM OTBET — 1 usn 2 6asia
3a Kak/1blil HEBEPHO YKa3aHHbIN oTBeT - 0 6a/1/10B
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3aganue 1 (ID 2) - 1 6a/1

Y10 MOKHO CKa3aTh 06 0COGEHHOCTSX PacTeHHs 10 aHATOMUYECKOMY CTPOEHHIO €ro KOpHS,
nonepevyHblii cCpe3 KOTOPOro U306pakeH Ha PUCYHKe?
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A) PacteHue 06UTaET B CyXOM KJIMMaTe;

B) KopeHb pacTeHus npeo6pa3oBaH B KOPHEIJIO/, U BBINOJIHAET 3anacaloliyo GyHKIHIO;
C) PacteHue o6uTaeT B epeyBJaKHEHHOM CyO6CTpaTe;

D) PacTeHHe OTHOCUTCS K MOXOOOpa3HbIM.
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3aaanue 2 (ID 3) - 2 6a1a
Ha PHCYHKE IIOKA3dHO CX€eMaTU4YHOeE n306pame1—me IJ1Ia3MoA€CMbI paCTCHHUA.
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Bbi6epuTe BepHOe yTBep:KAeHue:

A) TlnazMopaecMbl COeAUMHSIIOT MPOTOMJIACTHI KJIETOK PACTEHHUS B €IMHYI0 CUCTEMY 10/, HA3BaHUEM
CUMILJIACT;

B) Ludpoii 2 0603HaYeHa MUKPOTPYOOUKa;

C) Hudpoii 5 0603HaUYeHa NJ1a3MaEMMa;

D) Ilsa3mozecMaMu HA3bIBAIOT si/lepHble MOPbI B paCTUTEIbHOH KJIETKE.
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3aganue 3 (ID 5) - 1 6a/1n

Henenrec (Nepenthes L.) - poa HaceKOMOSIAHBIX PpPacTeHUH, pacnpoCTpaHEHHbIA
NpeuMyIeCTBEHHO B Tponu4ecKoi A3un. Ha imaHnoBugHBIX no6erax Nepenthes o6pa3yloTcs
MHOTOYHC/I€HHbIE JIOBYME amNmapaTtbl - KYBIIMHbI Pa3/IMYHOTO pa3Mepa M pPacHBeTKH.
OGBIYHO OHHM SAPKO OKpalleHbl, HWXKHSS CTOPOHA HECeT MHOrOYHCJIEHHbIe HEKTAapHHUKH.
BHeIHUH BUJ, ¥ CXeMa CTPOEHUSA KyBIINHA NPeACTaBJIeHbI HA pUCYHKE HHUXKE.

S

BugonsmMeHeHreM KaKOro opraHa pacTeHus fABJIAeTcA JIoBYMi annapat Nepenthes?
A) Tonbko sucTa;

B) [Ilo6era;

C) LBetka;

D) Cougetus.
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3azanue 4 (ID 6) - 2 6a11a

CoCHOBBIE JIeca ABJSITCA HeHHbIM 6M0JIOTMYECKHM PeCypCcoM Hallel cTpaHbl. /1A oneHKH
COCTOSHMSI JIECHBIX COOGIIECTB IIMPOKO MCI0/Ib3yeTCA METO/] re060TaHUYeCKOr0 ONMUCAHUA -
COCTaB/ICHHE IOJIHOTO CHHUCKAa BHUAOB (PUTOLEHO3a C yKa3aHHEM HMX KOJUYECTBEHHOTO
yyactussi. Ha  oOCHOBaHMHM  pe3y/IbTATOB TIe060TAHUYECKOr0 ONMCAHHUSA  MOXKHO
NMPOaHAJIU3UPOBATh YCJIOBUSA MPOU3PACTAHMSA, COCTOSHHE H MPOAYKTHBHOCTb PAaCTUTE/IbHOTO
Co00IIEecTBa.

B cocTaBe ucc/1eJ0BaTE/IbCKOM IPynnbl Bbl H3YYUJ/IHU APEeBeCHBIN Apyc jeca (cM.¢poTo).
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13339005 MmoJIy4€eHbl cJieAyr e pe3yjabTaThbl:

Apyc COMKHYTOCTb KpOH dopmy.Jia ApeBOCTOA
Cnesibl¥ M NpUCHIEBAKIUA APEBOCTOMN 0,7 6C 2E 2b
IlogpocTt 0,2 6C4E
Ioasiecok 0,05 7Kp 3M

Hcnoib30BaHHBbIE TEPMUHBI U YC/I0BHbIE 0603HAYEeHUS:
COMKHYTOCTh KPOH - 3TO IUIOLNAJAb, 3aHATasA NPOEKUUAMHM KpPOH JepeBbeB 6e3 y4éra
NPOCBETOB BHYTPHU KPOH, BbIpaKeHHasl B JeCATHIX A0JISIX OT e AUHUIbI.

dopmysia APEeBOCTOA - OTHOCHUTE/IbHOE YMCJIO JepeBbeB pa3HbIX MOPOJ B eguHHUIIax oT 10
gyacrTeu:

C - cocHa o6biKHOBeHHas (Pinus sylvestris L.);

E - esib eBponeiickas (Picea abies (L.) H.Karst.);
b - 6epe3a noBucsad (Betula pendula Roth);
Kp - kpyminHa 1omkas (Frangula alnus Mill.);
M - masinHa 06bIKHOBeHHas (Rubus idaeus L.).
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Hanpumep, popmysia 9C 1E o3HauyaeT, 4yTo U3 10 yuyTeHHBIX JepeBbeB 9 coceH U 1 eib.

Kakoi BbIBOJbI BBl MO2KeTe CAe/IaTh HA OCHOBAHUH NOJIYyYeHHbIX JaHHBIX?

A) Tun onucbiBaeMOro coo6uiecTBa — CMeIIaHHbIM JieC, TaK KaK HNPUCYTCTBYIOT XBOWHbIE U
IIMPOKOJIMCTBEHHBIE [I0PO/ibI IePEBLEB;

B) CoMKHYTOCTb KpOH ONMCBIBAEMOT0 y4acTKa ONTHUMaJbHa JJis 3pPEeKTUBHOTO BO30OHOBJIEHUS
COCHBI;

C) be3 BMemaTe/1bCTBA YeJIOBEKaA [j0J15 €J1M B IOAPOCTE CO BpeMeHeM Oy/ieT YBeJUUYUBaThCH;

D) /Jlns coxpaHeHHUs 1eBCTBEHHOTO COCHOBOI'0 60pa MOXXHO PEKOMEH/,0BAaTh U3'bATHE ONMUCAHHOU
TEPPUTOPHHU U3 X03MCTBEHHOT O UCI0/Ib30BaHUsA (CO3/jaHMe 3aKa3HUKa).
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3aaanue 5 (ID 8) - 1 6a1a

MHoOrok/ieTo4yHble >)KMBOTHbIe (Metazoa) 0OTHOCATCA K Cynieprpyinie 3yKapuoT N0 Ha3BaHHEM
Opisthokonta (ot rped4. opisthios - «3agHuii» 1 kontos - «moJI0OC», «<KTYyTUK»). B 0OT/IMUMM OT
MHOTI'MX APYTrUX NPOTUCTOB, IJIABAKOILUX KI'YTUKAMHM Briepe/, OAHOK/IEeTOYHbIe )KI'YTUKOBbIE
cTagud GOJILIIMHCTBA NpeJCTaBUTeJed 3TOM Cymeprpymnnsl (HampuMmep, CepMaTO30HUAbI
)KUBOTHBIX) NepejBUTalTCA XIyTMKOM HasajA. B «cembe» Opisthokonta 6amxkanmmmu
POACTBEHHMKAMM MHOTIOKJ/IETOYHBIX }KUBOTHBIX SBJISIOTCA BOPOTHUYKOBBIE KI'YTUKOHOCLbI
(Choanoflagellata). OgHuM U3 AOKa3aTeJbCTB HALIEro C HUMM POACTBA ABJIAETCA OYeBUAHOE
CXOJACTBO B CTPYKType KJETOK BOPOTHHYKOBBIX >XI'YyTUKOHOCLEB H XOaHOLMUTOB -
¢uabTpyromux KjaeTok ry6ok (Porifera). U Te, u agpyrue uMeloT B anMKaJIbHON YaCTU KJIE€TKHU
BOPOTHMYOK U3 30—40 MHKpPOBOPCHMHOK, B LIEHTpPEe KOTOpPOro pacmnoJaraercs >XryTHK.
KryTUK roHMT BOoAy, KOTOpas NPOXOAUT Yepe3 BOPOTHHUYOK, TAKUM 06pPa30M, NPOUCXOAUT
dubTpanya nMuEeBbIX YaCTUYEK.

OT penbHBIK ]
S BOPOTHUUKOBBIA
' ) XryTuKoHocel, o

Choano- ¢ \ S

flagellata e . X
OcranbHbe p
Eukaryota

Porifera : mv

E OcTtanbHbe " i xOrarétl)(L':Mr
Metazoa y “ | I”
fv

O603HaveHuss Ha pucyHke: fl - occymuk, mv - MUKPOBOPCUHKU, fv - d¢hazocomul u
nuujesapume./ibHbvle 8aKy0./1U, U - s0pO.

B Kako# 4acTH KJeTKH Yy X0AaHOLUTOB ryGOK mpu nutaHuu ¢popmupyeTcsa 60Jiblie BCEro
¢arocom?

A) BHyTpH BOPOTHHYKA, y OCHOBAHMUS KI'YTHKA (Ha pUCYHKe cripaBa 0603Ha4Y€eHO Kak [);

B) BHyTpu BOPOTHHUYKA, y OCHOBAaHHUSI MUKPOBOPCHHOK (Ha PUCYHKe cipaBa 0603Ha4YeHo Kak II);
C) CHapy»4 BOPOTHHMUKA, Yy OCHOBaHHUsI MUKPOBOPCHHOK (Ha pUCYHKe cripaBa 0603HavyeHo Kak I11);
D) CHapyxu BOpOTHHMYKA, Ha JaTepaJbHOW U 6a3aJbHON MOBEPXHOCTH KJIETKU (Ha PUCYHKe
cnpaBa o603HavyeHo Kak V).
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3azanue 6 (ID 9) - 2 6a1a

Ciu3HU - 3TO nmosmmuiaeTudeckas rpynmna, copMupoBaBIIAsACA B X0J€ MHOrOKpPaTHOM
napauieJIbHOM peAyKIUU PaKOBUHBI Y Pa3/IMYHbIX TIpPynn Ha3eMHbIX OPIOXOHOTHX
MOJUTIOCKOB (Gastropoda). CTOMT OTMeTUTb, YTO pPeAyKIHMs PaKOBHUHBI HEOJHOKPATHO
NMPOMCXO0AUJ/Ia B 3BOJIIOLIUY MOJIJIIOCKOB M B TOM YHCJIe 6PIOXOHOruX. PaHee Bcex GPIOXOHOTUX
nojpasjesasiivi Ha TpHU nojKJjacca: 3aJHeKabepHble («Opisthobranchia»),
nepeaHexa6epubole («Prosobranchia») wu Jérouynble (Pulmonata). CoBpeMeHHbIe
HUCC/IeJ0BAHUA MOKa3bIBAIOT, YTO NepBble JBa U3 HUX ABJAIOTCA napadpuierudyeckumu. B
3BOJIIOLUY OGPIOXOHOTMX BAaXKHYI0 POJIb MTrpaeT TOPCUA - 3aKpyYUBaHUE BHYTPEHHOCTHOTO
MemKa (pacno/ioKeHHOr0 BHYTPHU CHHUPAJJIbHO-3aKPYYE€HHOH PAKOBUHBI) OTHOCHUTEJbHO
HOoru. Tak y 3aaHeKaGepHbIX MAHTUMHAA MOJIOCTh C »KAOpaMH 3aHUMaeT MPOMEKYTOYHOe
MeXXAy nepejHUM U 33JHUM, NOJIOKEHHE B Tesie MOJLIIOCKA, a y NepeJHeKaGepHbIX OHa
pacnoJioXkeHa crnepeau, Kak-6bl HaJ roJioBoi. JIErouyHbsle MOJ/UIIOCKH — eJUHCTBEHHAs rpynna
OpPIOXOHOTHMX, MNPHUCNOCOGUMBIIASACA K »KHU3HM Ha Cylle, HUX MaHTHMHHasg NOJIOCTb
npeo6pa3oBajiacb B Jiérkoe. Ha pucyHke mpeacraB/ieH ciu3eHb Arion sp., a Takke O4eHb
ynpouméHHoe ¢pujioreHeTHYECKOe JPeBO U CXeMbl CTPOEHUSI OCHOBHBIX Ipynn GPIOXOHOTHX
MOJLJIIOCKOB.

ﬂpyrne KJIACChbl MOJIJIOCKOB

061 uii npegok
MOJIJIIOCKOB

«Prosobranchia»

Gastropoda

«Opisthobranchia»

Pulmonata

ManTus
Jlbixanbie

T'unoreTuyeckas
npejxoBas ¢popma

«Upisthobranchia» «Prosobranchia» Pulmonata

OcHOBBIBasiCb Ha MNPUBEAEHHBIX CXeMax BblOepUTe BEpPHYKW I0C/eJ0BaTEeJIbHOCTh
3BOJIIOLMOHHBIX COOBLITUM, NPUBEAIINX K HAJIMYHIO CYLeCTBYOLIEro BapUuaHTa JAbIXaTeJIbHOM
CUCTEMBI y C/IM3HeM:

A) B xone TOpcMM MaHTHMMHAas NOJIOCTb CMeCTHJIAch C 3aJlHEr0 KOHILA TeJjia B MPOMEXYTOYHOe
NoJIOXKeHHe -> B xo/ie fa/ibHeNeld TOPCUM MaHTHUMHAA N10JIOCTb CMECTUJIACh HAa NIepeJHUN KOHel]
TeJsia -> B CBA3M ¢ nepexo oM K Ha3eMHOMY 00pa3y »KM3HH, MaHTUHHAA N10JIOCTb Ipeobpa3oBaach
B JIErKOe -> B pesysbTaTe [AeTOpPCHUH, CBA3AHHOM C yTPAaTOM PAKOBHWHbI, MAaHTUWHAsA MOJIOCTb
BEPHYJIaCh B IPOMEXKYTOYHOE N10JIOKEHHE;
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B) B pesysibTaTe TOpCMM MaHTHIHasA MOJOCTb € )KabpaMM CHayasJa CMeCTHJIach U3 MepeJHero B
IIPOMeXYyTOYHOe I0JIOXKeHHe -> B xo/ie faJpHeNlel TOpCMA MaHTUMHAsA [10JI0OCTh CMEeCTUJ/IaCh Ha
3aJlHMU KOHel| TeJa -> B cBA3M c nepexo0M K Ha3eMHOMY 00pa3sy >KM3HHU, MaHTUHHAs MOJIOCTb
npeobpasoBajiacb B JIErkoe -> B pesysbTaTe AeTOopcUM, CBA3aHHOM C yTpaTOW pPaKOBUHBI,
MaHTUHHas [10JIOCTb BEpPHYJIach B IPOMEXYyTOYHOE [0JIOKEHUE;

C) B pesysnbTaTe TOPCMHM MaHTHKHAsA MOJIOCTh C KabpaMM CHada/la CMeCTHJIACh U3 NlepeJHero B
IPOMeXYyTOYHOe I0JIOXKeHHe -> B xo/ie faJbHeNed TOpCUA MaHTUMHAsA [10JIOCTb CMeCTHU/IAaCh Ha
3aJlHUU KOHel, Tesa -> B pesysbTaTe AeTOpCHUM, CBA3aHHOU C YTPATOM PAKOBUHBI, MAHTUHWHasA
I0JICTb BEpPHYJIaCch B Ilepe/iHee M0JI0XKeHUe -> B CBfA3M C nepexo/loM K Ha3eMHOMY 006pasy »KU3HHY,
MaHTHIHas MOJ0CTh MPeo6pa3oBasiach B JIETKOE;

D) B pesysbTaTe TOpCMM MaHTHHHAaA MOJIOCTb CMECTHUJIACh C 33JiHETO KOHIA TeJsa B lepejHee
noJioKeHue -> B pesysbTaTe [eTOpCHMM MaHTUHWHAsA NOJIOCTb CMECTHUJIAChb B IPOMEXYTOYHOE
NoJIoKeHHe -> B cBA3M C NepexoZloM K Ha3eMHOMY 00pa3y »XW3HH, MaHTHUWHAd I0JIOCTb
npeo6pasoBasiack B JIETKOe -> [I[pon3ouiia yTpaTa pakoBHHBI, He NOBJIMABLIASA Ha pacloJoKeHue
MaHTHUHOM MOJIOCTH.
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3aaanue 7 (ID 11) - 1 6an
Ha PHCYHKE IpUBE€JE€HA CXeMa CKeJieTa Ol'lpe,lle.IIéHHOI‘O IMO3BOHOYHOI'0O 2 KHBOTHOTIO.

BriGepeTe U3 cnUCKa Ha3BaHHE KOCTH, KOTOpasA He yKa3aHa HOMePOM Ha PUCYHKe BbIIIE:
A) KocTb 11eBKY;

B) Kopakoup;

C) TopB3gouiHas KOCTh;

D) [uroctuns.
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3aaanue 8 (ID 12) - 2 6a1a
Ha ¢oTorpadusax nzo6pakeHo HeCKO0JIbKO I03BOHOYHbIX >KMBOTHbIX.
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BriGepuTe U3 CIMCKa IPU3HAK, KOTOPBIXA XapaKTepeH AJIA BCeX U3 HUX:
A) /lBe mapbl BUCOYHBIX OKOH;

B) BHyTpeHHee 0M1040TBOpPEHUE;

C) TpéxkamepHoe cepale;

D) /lBa Jérkux.
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3aaanue 9 (ID 14) - 1 6aan

[luieBoe mnoBejeHHe 4Ye/IOBEKAa peryjupyeTci COBOKYIHOCTbBIO MHOrMX ¢QakKTopoB -
dusnosiornyeckux, NCUXOJOTHYECKUX, KyJbTypHbIX. Ha ypoBHe roJjioBHOro mosra OHO
ynpaBJ/sfeTcad apKyaTHbIM fAJPOM TUIIOTA/JIaMyCa, COAEpP:KALUM JBa OCHOBHBIX LieHTpa -
OpeKCUreHHbI (MOBBIIIAKILUKA alleTUT) U AHOPEKCUTreHHbIH (CHMXKAIIUMMA amnmneTuT).
HapymeHusa B pa6oTe 3THX LEHTPOB MOIyT NPHUBECTH K PpacCTPOMCTBAaM MNHILEBOro
NOBeAeHM, B TOM YHCJIe 6ECKOHTPOJIbHOMY YIIOTPEGIeHUI0 MULH.

Ilepes BaMu cxeMa ropMOHaJ/IbHOM peryJjsuyy NMUILEBOro noseJeHus 4ejoseka. HelipoHbl
aHopekcureHHoro neHtpa (POMC/CART-HelpoOHBI) BbIJeJAI0T NPOONUOMEJAHOKOPTHH,
AeUCTBYIOIUNA 4Yepe3 cBou penentop MC4R. 3TH HeMPOHbI AaKTUBMPYIOTCA HUHCYJIMHOM M
JentuHoM 4Yepe3 ero penentop (LEPR). HelpoHsl opekcureHHoro neHtpa (NPA/AgPR-
HelipoHbI) cekpeTupyloT Heiponentus Y (NPY), aeiicTBywomuii yepe3 ceou penentop Y1R.
Pa6oTra 3THUX HEHMPOHOB TOPMO3UTCSI HUHCYJIMHOM, JieNTUHOM 4epe3 penentop LEPR u
nentugomM YY 3-36 (PYY 3-36) uepes penentop Y2R. PenenTtop rpesviHa (GHSR) crumynpyeT
HEHMPOHBI OPEKCUTeHHOI'0 LeHTPA, BblAe/IAILUe raMMa-aMUHOMAaC/AAHHYI0 Kucaoty (FTAMK
nau GABA) v TopMo3siye pa60Ty HEMPOHOB aHOPEKCUT€HHOTI0 LieHTpa.

M3meHeHune
B NULLEBOM NOBEAEHNM
1 noTpebneHuy Heprun

N

Jlodamun
CEPOTOHUH
3H/0KaHabruonabl

JpdekTopHble
HeiipoHbI

Con [ |

K

OpekcurenHblii AHopeKkcnreHHbli
CUrHan CUrHan

/ ApkyaTtHoe aapo \
runoTanamyca °

. —

_ NPA/AQRP  _ . POMC/CART
~ HEHpOHbI . HeilpoHbl

. -

@ |
Q - \c} c}
== - £

PYY3-36 Jlentun [penun WncynuH

&
&

MoaxenynoyHaa

Kuweunuk Huposas TKaHb Henypok Xenesa

HacneacTBeHHasi npeApacnoioKeHHOCTb K 0)KMPEHHUI0 MOXKeT ObITh BbI3BaHaA:
A) MyTanuei B reHe NpoonroMeJlaHOKOPTHUHA, YyCUIuBamwllei ero spQpeKTsl;

B) MyTauuei B reHe rpejinHa, CHUKat1en ero aGPpeKThl;

C) Myranuei B rene NPY, yxyawatoieit ero apdexr;

D) MpyTanueil B reHe pelenTopa JeNnTHHa, yXyLauield ero QyHKIMOHUPOBaHHUeE.
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3aaanue 10 (ID 15) - 2 6a/11a

CepaeyHsble IJIMKO3UAbl - IPyIIia NpenapaTos, UCHOJIb3YIOWUXCA AJIA JIeYeHUsd cepAedyHOoUn
HeJOCTaTOYHOCTH (AUTMTOKCUH, JAUFOKCMH M JAp.), CBA3aHHOM C HapylleHueM
COKpaTUTE/JbHOU PYHKIIUU CepedHOM MbIINbl. MeXaHW3M UX JelCTBUS OCHOBAaH Ha:

A) VYcuneHun BbIOpOCa KaJbLUS U3 IHAOIJIA3MAaTUYECKOrO PETHUKYJyMa M MUTOXOHJAPUU B
LMTOIJIa3My KapJHOMHUOLMTA;

B) Yruetenuu pabotbl Na*/Ca2*-oOMeHHHKa, 3aKauyuBawllero Tpu HoHa Na* B KJIETKy U
BbIKa4YMBalo1ero oAuH MoH Ca2* U3 KJIeTKY;

C) AxrtuBayuu Na*/K*-AT®a3ssl, BbikaunBawlleld Tpu MoHa Na* U3 KJIeTKU U 3aKayMuBawollel ABa
rvoHa K* B KJ1eTKy;

D) AxkrtuBauuu pa6otbl AT®-cMHTa3bl B KApAUOMUOLIUTAX.

14
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3aganue 11 (ID 16) - 1 6an

«CBIpHBIM» CHUHAPOM — COCTOSIHMe, BO3HHMKawllee Yy Jllojed, INPUHUMAKWIIUX
aHTUJeNpecCaHTbl TIpylnbl HWHIHOUTOPOB MOHOAMUHOKcuJassl (MMAO) - d¢epmeHTa,
KOTOPBIX pa3pyllaeT 3HAOTeHHbIe U 3K30reHHble MOHOAMMHbI (CEpPOTOHUH, HOpaApeHaJ/IuH,
AopamMuH U Ap.). HecenekruBHbie UMAQ MHrUOMPYOT TakKxKe M30QpOpMy 3TOro pepMeHTa,
cojepKallylocd B KJeTKaX KHIIeYHHKA M Ppaspyllapilyl NOOCTyNawiiye C OUIeH
OMOJIOTUYECKH AaKTHBHble aMHHbI (HampuMep, NPOU3BOJHbIE AMUHOKHC/IOTBI THUPO3HHA).
IIpu ynoTrpe6/ieHMM NPOAYKTOB, 60raThix TUPO3UHOM (HampuMep, CbIpbl U KOMYEHOCTH), Y
NanMeHTOB NPOUCXOJUT:

A) Peskoe cHMKeHMe JBUTaTEJbHOU aKTUBHOCTH;

B) AkTuBauus napacuMNnaTHU4eCKON HEPBHOW CUCTEMBI;

C) CyxeHue cocyZ0B U roJIOBHAs 60JIb;

D) BosgeiicTBue Ha peLenTopbl MHHJAJIMHBI W BbI3BAaHHOE 3TUM YYBCTBO 3UPOpPUU U
CIIOKOMCTBHUS.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aganue 12 (ID 17) - 1 6aan

B M03roBoM BeliecTBe IOYEK PaCNoJIOKEHBI cjleylye CTPYKTYPHbIE 3JIeMEeHThI:
A) Hucxoasee kosieHo neTJiu ['eHIe;

B) bBoyMmeHoBa kamncy.a;

C) IIpokcuManbHBIA U3BUTOM KaHaJell;

D) BbiHOCAIag apTepuoa;

16



3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aaanue 13 (ID 18) - 2 6a/11a

KoaeuH - mpoTuBOKall/leBOe JieKapCTBEHHOE CpeJCTBO LieHTpaJbHOro jgeicreusa. Ilpu
nonajaHuy KoJeruHa B OpraH1sM B neyeHu npu nomoiu pepmenrta CYP2D6 npoucxoaur ero
IpeBpalieHre B TOKCHYHbIM MeTa60/UT — MOPQUH (arOHUCT ONUOUAHBIX peLenTtopos). i
reHa CYP2D6 xapakrtepeH nosiumop¢usm: y 10% eBpomneiicKoro HacejleHUs1 BCTpedaeTcs
MHAKTUBHpyWOIaa ¢epMeHT MyTalnMs; JAJs a3HuaTCKOro M adpUKAHCKOro HaceJeHus
XapaKTepHbl MyTalM{, 4YaCTUYHO CHIDKAKIIMe AKTHUBHOCTb JaHHoro d¢epmenta. Ha
OCHOBAHUM NpeACTaB/JIeHHONU MHGOpMaL Uy BbIOEpUTE BepHOe YyTBep KA eHue:

A) YBesnnueHue yucaa konuil reHa CYP2D6 noBbiaeT puck pa3BUTHSA N060YHbIX 3P PEKTOB;

B) VY asuarckoro u adpprkaHCKOro HaceJieHUs 4Yallle pa3BUBAIOTCA TSHKEJble T0004YHbIe 3PP EKTHI,
4YyeM y eBpoIeHLesB;

C) AxrtuBupywiasa MyTauusa B rede CYP2D6 mnpuBOAUT K YCU/IEHHMIO NPOTUBOKAILJIEBOU
aKTUBHOCTHU KOJIEVMHa;

D) KojeuH ycunuBaeT akTUBHOCTb LIeHTPOB NIPO/I0JIr0BAaTOr0 MO3ra.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0

3azanue 14 (ID 19) - 1 6aan

10 KJIACC

Ha PHCYHKE HHUXKE IIPpUBEACHbI KPUBbIC HACBILCHUA 0eJIKOB, CBA3bIBAKOIINUX KHCJIOPOA.

R 100 —
90 1 _ :
80 | 2
70 1

60 1

Hacsiuienne kMcnopogom

50 4
40 1
30 1
20 1

104

Cpeay npe/ cTaB/IEHHbIX YTBEPXKAEHNU BbIGepPUTE BEPHOE:

0 10 20 30 40 50 60 70 80 90 100 110 120
NapumansHoe pasnexwe kucnopoaa (pO,), MM. pT. CT.

A) Ecsv KpuBasi Hacblll[eHUs 2 XapaKTepHa /sl reMorJio6MHa B JIETKUX, TO B KalUJLJIsIpax TKaHe!

KpHBaA HACbIIIEHUA reMorj06MHa 6yp,eT nepexoanTb B KPUBYIO 1;

B) Ecau kpuBas HacbllleHUs 2 XapaKTepHa /JJisl TeMOrJIoOMHa B apTepuaJlbHOW KpPOBH, TO B
KallWJJIIpax akTUBHO paboTarollel MbILIIbl KpUBas HAChILEHUA reMOorJI00MHa OyieT nepexojUTh

B KpUBYIO 3;

C) Ecaum kpuBas HacbllleHUs 2 XapaKTepHa /[Jisl TeMOrJIOOMHA B apTepUaJlbHOW KPOBU, TO B
KaMuJJIsipax akTUBHO paboTaroIed MbIILIIbl KPUBasi HACBILEHUS TeMOTJI00MHA Gy IeT MepexoJUuThb

B KpUBYy10 1;

D) Eciu kpuBas HacblllleHUs] 2 COOTBETCTBYET IeMOIrJIOOMHY B3pOCJOr0 4esloBeKa, TO KpUBas
HacblllleHUs], XapaKTepHas JAJisl reMorJio6MHa 3MOpHUOHA Oy/leT HaXOAUThCS B 06JIaCTH KPUBOU

HacbllleHus 3.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aaanue 15 (ID 20) - 1 6an

npOCTpaHCTBEHHbIe CTPYKTYPbI HOJIPIHGHTI/IAHOﬁ nenu ABJAAKNTCA BA’)KHBIM MHCTPYMEHTOM
OMOXMMHUKA JAJis BbIAICHEHMA (PyHKUuUM noaunentuga. Ha pucyHke mpuBeseHbl pa3Hble
BAPHUAHTBI HpOCTpaHCTBeHHOﬁ OpraHu3anvy NoJIMNnNEenTuAHbIX MOJIEKYJI.

o-Phe

3 5

Bbi6epeTe npaBu/ibHbIe BAPDUAHTHI OTBETA, COOTBETCTBYIOUIMe IMdpam 1-5 Ha cxeMme:

A) 1-BTOpHUYHAsA CTPYKTYPa, 2 — TPETUYHAsA CTPYKTYpa C HECKOJIbKUMHU JlIOMeHaMH, 3 — lepBUYHast
CTPYKTYpa, 4 — yeTBepTUYHAsA CTPYKTYPa, 5 — CTPYKTYPHbIN MOTUB (HaJABTOPUYHAsA CTPYKTYpa);

B) 1 - TpeTuyHass CTPYKTypa C HECKOJbKMMH JOMeHaM{, 2 - BTOpHUYHAs CTPYKTypa, 3 -
yeTBepTUYHAs CTPYKTYPa, 4 - TpeTUYHasA CTPYKTYpPa, 5 - nepBUYHAsA CTPYKTYPa;

C) 1 - 4deTBepTHUYHas CTPYKTYypa, 2 - TpeTHU4YHasd CTPYKTypa, 3 - CTPYKTYpPHbIX MOTUB, 4 -
TpeTU4Hasi CTPYKTypa C HECKOJIbKUMU JJIOMeHaMH, 5 - BTOpUUHas CTPYKTYpa;

D) 1 - TpeTuyHas CTPYKTypa C HECKOJbKHMHU JOMeHaMH, 2 - TpeTU4yHas CTpPYyKTypa, 3 -
CTPYKTYPHBbI MOTHUB (HaJIBTOpUYHAs CTPYKTypa), 4 — 4eTBepTUYHAA CTPYKTypa, 5 — nmepBUYHas

CTPYKTYypa.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aaanue 16 (ID 22) - 1 6aan
Ha pucyHKke npeacraBJ/ieH »KM3HEeHHbIH MK/ BUpPyca UMMYHoAedunuTa yesoBeka (BUY).

®l1poum(uoneuue

Sj@ ™ (3)06pazosanne

- ” / @ \Konuﬁ BupycHoin JHK
35 A

@ BcTrapuBaHMue B reHOM 5
BupycHou OHK

Knerka xo3anHa

o~

TpaHcKkpunuma

BupycHou PHK M A M
¥ v

M @Tpaucnaqun NS

BUPYCHbIX
o i

\ 6enkos /

Cospesauue

BUpyca

C6opka He3penbix
BUPYCHbIX YacTuLy

Boi6epeTe, Kakoil ¢epMeHT He Hy>KeH /iJisl peajiu3alyy >KU3HeHHOro nukiaa BUY B kieTkax
yeJsiOBeKa:

A) BupycHasa PHK-3aBucumas PHK-nosinmepasa;
B) JAHK-3aBucumas PHK-nonumepasa lI;

C) Bupycnas PHK-3aBucumas /IHK-nonumepasa;
D) Hurerpasa.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aganue 17 (ID 23) - 1 6an

V(D)] pexomMOuHauusi obGecneyrBaeT pa3HooOpasMe B u T kjaeToOYHBIX penentopos,
Heo0XxoAMMoOe JJi aAaNTUBHOM MMMYHHOM 3alMTbl OT HOBBbIX maTtoreHoB. Cxema V(D))
peKOMOUHAaL MY NIPeCTaB/IeHa HA PUCYHKE HHXKe.

A) Pacnono)eHue reHOB YeNoBeKa, KOAUPYIOWMX peLenTopbl K aHTUreHam

B-KNeTouHbIi peuentop (aHTUTENO)

Variable (V) genes Diversity (D) genes Joining (J) genes [eHbl KOHCTAaHTHbIX Xpomocoma
~250-300 nt ~10-30 nt ~45-55 nt pernoHos (C)

Taxkenas uenb

f
=
-:
=
w!
=

38-46 27 6

Kanna nerkaa uenb

E
i

34-38 0 5
Nambpa nerkas uenb

=

29-33 0 4-5 4-5

T-kneTouHbI peuenTop (TCR)

Anbda uenb TCR

i

{HHI
43-45 n 0 50
HH

beta uenb TCR

!

n
40-48 2 12-13

[enbta uenb TCR

4-6
3

6) Cxema V(D)) pekombuHauum

Bbenkn RAG1 n RAG2

B / AKTUBMPYIOT PEKOMBUHALMIO
| =] P/ =
5 y 77
©
=
=
H :1:'3 O6pasoBaHue Wwnunek ObpasoBaHue m
= Ha KOHLLax cermeHToB V 1 J TYNbIX KOHL,0B NO Kpaam
:.3 CUrHaNbHbIX NOC/EA0BaTENbHOCTEM
° HeromonornyHoe
s sr / coeiHeHWe KOHLI0B
il —  F
Q=
S5 s
=
33 :': CoeMHEeHNeTYNbIX
PP KOHLOB No
3 JlurmposaHune KpasM CUrHaNbHbIX NO-
§ cnepoBaTenbHocTel
= m
=
‘g L CoeanHeHMe KOHLOB Mo Kpaam cermeHToB V 1 J

MyTanuss B KaKOM U3 NpUBEAEHHbIX F€eHOB NpPUBeJEeT K TshKeJIOMy HUMMYyHoAepuUuTy,
CBSI3aHHOMY MO 60JIbLIEel YaCTHU C HAPYIIEHHOM NPOoAYKIMel ToAbKO T-K/1eToK:

A) TeHe 6eJika, aKTUBUPYIOIETO PEKOMOUHALUIO;

B) TeHe y-uenu penentopa CD3;

C) TeHe 6enka Ku70, yyacTByoleM B HETOMOJIOTUYHOM COEITUHEHUN KOHIIOB;

D) Tene IHK-nurassr IV.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aaanue 18 (ID 25) - 1 6an

HasBaHue omyxoJiell MPOUCXOAUT U3 THNA KJIETOK, JAAaBIIMX HAa4as0 ONMYyXOJIM, U CTeNeHH
3/IOKQYeCTBEHHOCTH OMNYXO0JIM - CIHOCOGHOCTHM MNPOHUKATh B MNpHJekKalue TKaHU H
MeTacTa3supoBaTh B OTAajJéHHble opraHbl. Hampumep, aoGpokayecTBeHHasA ONyXO0Jib W3
KJIETOK »KMPOBOW TKaHH - aJUNOMa, 3JI0KaYyeCTBEHHAas - ajunocapkoMa. BeiGepure
NPaBUJIbHYIO XapaKTepPHUCTUKY TUIIA ONYXOJIU:

A) T'emaHruoma - 06poKadyecTBeHHas OMYX0Jib 3HJ0TEJNATbHOTO IPOUCXOXKEHUS;

B) ApnenoMa - 3/10KkauecTBeHHasl OMyX0Jlb MbILIEYHOI'O IPOUCXOXKEHUS;

C) AcTtpouuToMa - 3JJ0KayeCTBEHHAs OMyX0Jb SNUTEJUATbHOI0 IPOUCXOXKIEHUS;

D) JlelioMnoMa - f06pokadecTBeHHAs OMYX0J/ib, IPOUCXOASALIAsA U3 KPOBETBOPHBIX KJIETOK.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJ/IACC

3aaanue 19 (ID 26) - 1 6an

IluTockesiet 3yKapuoT COCTOUT u3 MHO>KeCTBa GeJIKOB, BbINOJIHSIIOLMX
crnenyan3rpoBaHHble QyHKIUM. Ha n306pakeHUsIX IpeCcTaBJIeHb] OTAe/IbHble CBeJeHMSs O
CTPOEHUH 06esIKOB, 060pa3ywinux Guopu/IsipHble CTPYKTYPhI B KJIETKe, a TaKXKe CTPYKTypa
MOTOPHBIX GEJIKOB.

Cxema c6OpKMU NpOMEIKYTOYHOro dunameHTa:

{

uuTonsiasma

+bakTop
| TPaHCKPUNLMK
v

v

VTSRS BRI
v XpOMaTUH

KuHesunH:

Onupasce Ha NIpUBeJEHHbIE M300paKeHHMs U CBOM 3HAHMS, BbIGepUTe BepHOe yTBepKAeHHUe:
A) TllpomMexyTouHble puIaMeHTbl YYaCTBYIOT B PETYJISALIUM YPOBHS 3KCIPECCUU T€HOB;

B) IIpomexyTouHble GUIaMEHTHI 00J1aIAI0T «+» U «-» KOHL|AMHU;

C) AGCONIOTHO BCe MOTOpHble 6eJKM KHUHE3WHbl [JIBUTAlOTC 10 MHUKPOTPyOGOouyke B
IIPOTHBOIOJIOKHOM JIUHENHY HallpaBJIeHUY;

D) MoTopHble JOMeHbl KHHE3UHOB U IMHEMHOB UMEIOT O/JUHAKOBOE CTPOEHHUE.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC
3aaanue 20 (ID 28) - 1 6an

Bam npeacraBjJeHa cCxXeMa Hacd/J1eJ0BdHHUA HEHU3BECTHOI'O IreHEeTH4YECKOro 3a60J1eBaHUS.

Bo/ibHbIe MHAMBUAYYMBI OTMeYeHbl CHHUM LBeTOM. MyK4YHHbl 0GO3HA4YeHbl KBAaJpaToM,
»KeHIIMHBI - KPyroM.

1 2 3 4

4
-

Il 1 2

Q
E
®

OnpeaenvTe TUN HAcJeAOBAaHUA 3a00J/ieBaHMS U NpeANOJIOKHTe (QeHOTUIbl JeTed B
noxkosieHuu III:

A) CuenJieHHOe C 0JIOM JOMHUHAHTHOE HacJiejoBaHUe, pe6eHOK 1 3/10poB, pe6eHOoK 2 60JIeH;

B) CuensieHHOe c MOJIOM peleCCUBHOEe Hacjle/loBaHUe, 06a pe6eHKa O0JIbHBI;

C) Tonmanapuyeckoe Hacaen0BaHUeE, pebeHOK 1 60s1eH, pe6beHOK 2 3[10POB;

D) HespepHoe (MUTOXOH/pHAJIbHOE) HacCJeA0BaHUe, 06a pebeHKa 3/J0POBbI.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aganue 21 (ID 29) - 1 6an

HWHorga A1 o6MeHa reHeTUYeCKMM MaTepHa/ioM JBe CoceJHUEe GaKTepuasibHble KJIETKH
06pa3yloT LUTOMJIA3MaTUYECKUl MOCTHMK U OCYLIeCTBJSIOT OJHOHAaNpaB/JeHHbIH NepeHOoC
J1a3MUAbl 4yepe3 Hero. Takoil mpomecc moy4us Ha3BaHUe «KOHbHrauua». Iliasmuaa
JIOHOpa  JIMHeapu3yeTcsd, a 3aTeM MOCJeJ0BaTe/JbHO MNpPOABHUraeTrcsi  4epes
IUTON/IAa3MaTH4YeCKU MOCTHK B KJIETKY perunveHTa (CM. pucyHOK 1). B ciiyyae gocpo4Horo
IpepbiBaHUA KOHBIOTallUM MEpPeHOCUTCS He BCA IUVIAa3MUJQ, a TOJbKO Ta 4acCTh, KOTOpasd
ycnesia nepeMTH B KJIeTKy-penunueHTa. Ha pucyHke 2 npejcTraB/ieHa N0cCjJAeA0BaTe/IbHOCTb
MepeHoca reHoB OT LITAMMOB-J0HOPOB IJIa3MU/bI K IITAMMY-PelJMIIUEHTY.

1 2

KNeTKa-A0HOP

\ “?‘4; T MNopagok
@ nnasmuaa e . | nepeHoca I'EHOB |
N nnasmuapl = 1 T C H R
> 2 | H|/R|O0 M|
/ \ BakrepuanbHan 3 t M T 0 T R T H |
N Xpomocoma E 4 | M | B | A | K ‘
5 | CI[T|K|A]

KNeTKka-peumnunmeHT

YcTraHOBUTE NOPAAOK PACIIOJI0KEHUA reHOB Ha lepejaBaeMoH IJla3MH/e:
A) AKTCHROMB;
B) TCHORBMAK;
C) TCHROMRHK;
D) AKTCMBORT.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aganue 22 (ID 31) - 1 6an

CyTb MoJe/IM 3KO0JIOrM4ecKoi cerperanuu, onucaHnHo A.I'. KpeciaBckuM, 3aK/ioyaercsa B
TOM, YTO Ha4YaJ/I0 HOBOMY BUAY AaeT rpyIna oco6eil, nepsoHa4Ya/IbHO yCTynawias UCX0JHOMY
BHU/Y B IPMCNIOCOGJIEHHOCTH, MyTEM 3aHATUSA HOBOM 3KOJIOTUYECKOM HUIIM B paMKax TOro e
o6uorona. UcXxoaHbIN Ke BHUJ, OCTaeTCs HEM3MEHHBIM. JTa MOJeJ/lb ONUChIBAeT BO3MOKHBIU
MEeXaHHU3M CJIeAy lero Tuna BUJ006pa3oBaHUA:

A) CuMnaTpuyeckoro;

B) AssionaTpuyeckoro;

C) llepunatpuyeckoro;

D) IlapanaTpuueckoro.

26



3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aganue 23 (ID 32) - 1 6an

OCTPOBHOM TrMraHTU3M — GHOJIOTMYeCKMH ¢eHOMeH, IPpU KOTOPOM BeJMYMHA OT/JeJ/IbHbIX
BU/OB >KUBOTHBIX (M Jake pacTeHHWil), OGMTAIOIIMX HAa M30JMPOBAHHOM OCTPOBE, MOXET
OBICTPO YBeJIMYUBATHCA B X0/ € 3BOJIIOLUU. BaXKHO OT/IMYaTh 3TO sIBJIEHUE OT C/ly4YyaeB, Korja
paHee IIMPOKO pacnpoCTPpaHEHHas rpynna KPYNHBIX >KMBOTHBIX COXpaHAeTCA JMIIb Ha
HU30/IMPOBAaHHBIX TEPPUTOPUAX. YacTON 0COGEHHOCTHI0 OCTPOBHOI'O F'MraHTU3Ma (TaKxKe, KaK
U OCTPOBHOM Kap/IMKOBOCTH) CJIYKUT CHIKE€HMeE 3allMIEeHHOCTH OT XUINHMKOB. [Ipumepom
OCTPOBHOI'O TMFAaHTHU3Ma MOXKeT CJIY>KUTh:

A) Kowmopackuii BapaH (Varanus komodoensis);

B) Tlananarocckas yepenaxa (Chelonoidis elephantopus);

C) T'pe6uuctsiii kpokoaua (Crocodylus porosus);

D) MaBpukuiickuii ApoHT (Raphus cucullatus).
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

YacTts B. TecToBbIE 3a/JaHUA C MHOXKECTBEHHbIM BLIGOPOM
(BepHO/HeBepHO)

Bo Bcex 3a/ilaHuAX JaHHOW YaCTU B HavaJle UJeT yCJA0BUeE, a 3aTeM 1IeCTb BAPUAHTOB OTBeTA (MOJ
oykBaMu oT A f0 F). YyacTHMKaM HEO6XOAMMO ONpeenuTh, ABASETCS JIM KaXAbli U3 BApUaHTOB
OTBeTa BepHBbIM (MOAXOAUT MoJ (POPMYJMPOBKY 3aJlaHUsl) UM HEeBEepHBbIM (He NOAXOAWUT IO,
bopMyIMPOBKY 3aiaHuA). B Kaxk10M 3aiaHUU MoXKeT 6bITh OT 0 /10 6 BepHbIX BAPMAHTOB OTBETA.

CucreMa OLl€HKU:

3a Kaxk/l0€e MpaBUJIbHO OTMEYEeHHOE YTBEePKAEHUEe MOXKHO MoyduTsb 0,5 6asia
3a KaxJ,0e HeMPaBUJIbHO OTMeYEHHOe YTBepkeHue — 0 6a/110B
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aaanue 24 (ID 34) - 3 6a/11a
Ha pucyHke noka3saHsbl nonepeyHsbie cpe3bl CBETOBOI0 U TEHEBOro JIUCTbEB repaHu JIeCHOM
(Geranium sylvaticum L.).

4]

JJ11 KaXKA0ro U3 nNpeACcTaBJeHHbIX HUXKe CYKAEeHUH onpee/iuTe, IBJsIeTCA OHO BEPHbIM WU
HEeBEPHbIM:

A) mnop 6ykBoi A moka3aH TEHEBOU JIUCT;

B) KyTHKyJ1a Ha TOBEPXHOCTH BEpXHEH 3MUIEPMbl CBETOBOI0 JIUCTA TOJIIIE, Y€M Y TEHEBOT0 JIUCTA;
C) TosmMHa cTOJI6YaTOr0 Me30¢duJijia y CBETOBOTO U TEHEBOTO JIMCThEB O/IMHAKOBA;

D) cTpykTypa noj uudpoii 2 yuacTByeT B ra3006MeHe KaK y CBETOBOI'0, TaK U y TEHEBOT'O JINCThEB;
E) ry6uaTblii Me30uII MOKa3aH noj quppou 5;

F) cBeTOBbIE JIUCThSI HE YYACTBYIOT B IbIXaHUH, TAK KaK UX OCHOBHasi GYHKIHS — GOTOCUHTES.
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3adanusi CmoauuHoll onumnuadst MOTH no 6uonozuu 2020/21 yu.2o0 10 KJIACC

3aaanue 25 (ID 36) - 3 6a/11a

Ha wuilocTpapyuu H306pakéH MNONEpeyYHblii cpe3 HEKoero B3pPOCJOro MOPCKOro
YyepBeoGpPa3HOro OpraH1u3Ma.

FOHOAYKT

csofogHan BeTsb
BOAHOrO NErkoro

KaHan

KPOBEHOCHbIE COCyAb!

paauanbHas
KPOBEHOCHaRA

amnyna
BOAHOE Nérkoe

CL HS RC RH RE

AP - «AMmyiay;

CL - Cno¥i coeJHHHTENbHOMH TKAaHH;

CM - Konbleeble MyCKYIIbI;

CT - CoeguHHTeNbHAA TKAHD JEePMBbI;

RE - DxTOHeEpanbHaaA 4acTk PagHAIbLHOIO HEPEA;
ES - SriuHeEpaabHBIN KaHA;

RH - TunoHeepanabHas 9acTk pa/JUaJbHOI0 HEPEQ;
HS -TunoHeepaabHBINH KaHAJ;

LMBW - IIpogonbHBIH MYCKVII;

PC - KaHa HOMXKKH;

PN - Hepe HoOXKH;

outside / / RC - PaguanbHBIN KaHAA

ES PN PC

ANl KaXKJ0ro U3 Cc/aeAyWIMX YTBEP)K/JeHUs, Kacalluxcsad JAaHHOT0 OpraHu3Ma, OTMETbTe
SIBJISIETCSI OHO BEPHBIM UJIM HEBEPHbIM:

A) /JlaHHBIN OpraHuU3M, BepOosTHO, BEJIET 6EHTOCHBIN 060pa3 XKU3HU;

B) /laHHbIM OpraHM3M UMeeT BTOPUYHO-NPHUOOPETEHHYIO OUIaTEPAIbHYI0 CUMMETPUIO TENa;

C) /Jla"HHBIM OpraHu3M, BEpOSITHO, UMeeT NMPOTOHEePPHUIUATBHYIO BbIJEJUTEJbHYI CUCTEMY Ha
B3pOCJION CTaiH;

D) /JlaHHBIN OpraHU3M UMeET 1eJIOM — BTOPUYHYIO MIOJIOCTh TeJIa;

E) /laHHbIA OpraHvM3aM HMeeT aMOyJlaKpaJbHYIO (BOJAOHOCHYI) CHUCTEMY, HEOOXOAUMYIO JJisi
JIOKOMOI[UH;

F) CnuHHBIE 60p0,[[aBKI/I N HOXKH HE CBA3dHBbI 06LL[I/IM IMPOUCXOXKAEHHNEM B 3BOJIOIUHU U CXOJHBIM
OHTOT'€He30M.
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3aaanue 26 (ID 39) - 3 6a/11a

Ha PHUCYHKE ImpeAacCTaB/JIeHAa CXeéMa OIIbITOB, B KOTOPbIX PErucCTpupoBa/JINCh NATTEPHbI
AbIXaHUA IIOC/IE€ NMeEepepe3KH TeX HUJIH HHBbIX OTAE€/IOB roJIOBHOIo mMo3ra U HEpPBOB. Mecra
nepepe3Ku Ha CXeMe M03rda OTMEYECHbI (l)I/IOJIeTOBblMH JIMHUSAMM.

XAPAKTEP AblXAHWA

A

ANHBERMSKHC

\ {MOCNE
i } i ; BATOTOMMM)

HPON,DboaJ'rI_rTBATbm \\ / /] /M r\ f\ FACMHUHI
\ OCTAHOBKA

JbICAHWA

MOCT

IIpumeyaHue: sacomomus — nepepe3kKa 6.1yxcdaroujezo Hepaa (8azyca).

Ucxoasa u3 npeacTaB/JI€HHbIX JAHHBIX AJIS1 KAXKAOT0 M3 CIeJyIIIUX YTBEPKAECHUNA YKaKUTe
SIBJISIETCSI OHO BEPHBIM UJIM HEBEPHbIM:

A) TlaTTepHbl AbIXaHUS OTYACTH peryaupyroTcsi adpdepeHTHbIMHM BOJIOKHAMHU OJIYXK/JAIOLIEro
HepBa (X napa);

B) I[lepBUYHBII reHEPATOP AbIXAaTEJbHOI'0 PUTMA PACIIOJIOXKEH B MPO/I0JITOBATOM MO3TE;

C) /i1 HOpMaJIbHOTO ABbIXaHUS HY>KHbI BJUSHUS OT KOPbI TOJIOBHOT'O MO3Ta;

D) /Jlyis HOpMaJIbHOTO AbIXaHHsI HE0O6X0JUMa CBS3b C epudpepruiecKUMHU peLienTopaMu;

E) TacnuHr Bo3HUKAEeT B pe3ysbTaTe NOTEPHU CBS3H C I/[paMHU MOCTa;

F) AnHeN3MC BO3HHKaAeT B pe3yJibTaTe HapylmeHHUA CBA3U MEXAy IMPOMEXYTOYHBIM U CpeJHUM
MO3IroM.
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3aaanue 27 (ID 40) - 3 6a/11a

Ha pucyHke npeacraB/ieHHas ynpouieHHas cxeMa MeTa60/IM4eCKOro COnps:KeHUs CHUCTEM
NOTpe6/IeHUsA TIJIIOKO3bl C CHCTEMOM CHUHTe3a >KHUPHBIX KHUCJIOT. B 3aKpalleHHBIX
NpAMOYTroJIbHMKAaX M OBaJIaX YKa3aHbl COKpallleHHble Ha3BaHMsA 6GesioB-peryasaTopos. IRS -
cyocTpaT MHCYyJIMHOBOro penenrtopa, PI3K - ¢ocdatuauimHosuros-3-kuHasa, PDK1 -
dochounosuTna 3aBucumasa kuHasa 1, mTORC2 - kuHa3a macrep-peryasarop, Akt -
nporenHkuHasa B, AS160 - cy6cTpaTt nporerHkuHasbl B u AMPK, Glut4 - TpancnmopTtep
r10Ko3bl, AMPK - AM®-3aBucumas nporeMHkruHa3a, ACC - cMHTa3a >XMPHbIX KUCJIOT. S473 1
T308 cooTBEeTCTBYIOT aMMHOKHUC/IOTHBIM OCTaTKaM, oBeprapwmumcsa ¢pocpopuimpoBaHUIO.
[Tos102xMTE/IbHAA aKTUBUpPYyWOLIAsA CBA3b MEXJY Y4YaCTHMKaMM CHUCTeMbl IOKa3aHa OCTpPOH
CTpeJiKoii (=), MHruGHpyllee BO3eiiCTBHE NOKA3aHO TYNOH cTpesKon ().

~ B
WHCYNUH [(Dusmqecxaﬂ Harpy3ka |

ll rNKOKO3a

peuenTtop ﬂ”
g oA

membparHa ( )
‘ ! /‘\

3 5473 T308
L CAMPE)

CUHTE3 XUpoB
(KK)

IIpoaHa/M3upyHTe NpeACTABJAEHHYI0 CXeMy U AJI KaXKA0ro U3 CjJAeAyIUMX YTBepXKAeHUuU
YKa)KUTe ABJISIETCSI OHO BEPHBIM UJIM HEBEPHBIM:

A) Jlng aKTUBalMM BXOJia TJIIOKO3bl B KJIETKY HEOOXOAHMMO OJlHOBpeMeHHOe JelicTBue PDK1 u
mTORC2 »a Akt;

B) ®usuyeckas Harpy3ka CHUXKAeT BXO/] TJIIOKO3bl B KJIETKY;

C) Ipu dpusuyeckoit Harpy3ske cooTHolieHue AM®D /AT yBenmuuBaeTcs;

D) PI3K iokanv3oBaHa B6JIM3U IJIa3MaTU4eCKOW MeMOpaHbI;

E) Axrtuanus Akt 6sokupyeT geiictBue AS160;

F) 3amnyck cuHTe3a *XUPHBIX KUCJIOT IPOUCXOAUT NPHU YBeJUdeHUHU Joau AMO.
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3aaanue 28 (ID 41) - 3 6a/11a

PeKOMOMHAHTHBIM 6GeJIOK MOXKeT ObIThb HCIO0Jb30BaH B KadyeCTBeé HMMMYHOreHa JAJiA
BaKIMHaUMU HacesieHusA. [lepesy Bamu cTouMT 3ajadya KJIOHHUPOBATH IOC/IE€L0BATE/JIbHOCTD,
KOJupywiyw S-6e10Kk KopoHaBupyca SARS-CoV2 ¢ 6His-tarom Ha C-koHue (pucyHok B) B
BEKTOp, CXxeMa KOTOpPOro M3o6pakeHa Ha puUcCyHKe A. B panbHelmeM mnpeamnosiaraercs
BBeJleHHe IOoJIyYuBlIelcd IUIasMuJbl B KIeTKM E. coli m Hapa6oTka (3Kcmpeccus)
PEKOMOUHAHTHOrO S-6e/IKa B HUX, C MOC/IeAyIIell ero O4YMCcTKOM 3a 6His-Tar ¢ noMombio
a¢PpuHHOU XpomaTorpadpuu.

A BBINOJIHEHMs 3aJa4yM N0 KJIOHMpPOBaHMIO BaM mpepsaraercss McnoJib30BaTh IeHHO-
UH)KeHepHble MeToAbl: pecTtpukuuvio /JHK ¢ momMompbio pecTpukTas € NOC/AeAYIOLIUM
JUrupoBaHveM nojy4deHHbix ¢pparmentoB JHK. Caiitel /IHK, y3HaBaeMble peCTpUKTa3aMH,
npejacTaB/IeHbl Ha pUCYHKe B.

A. YnpolleHHas cxema BekTopa Ans aKkcnpeccuu Lenesoro Gerka. I. CTpykTypHas copmyna kaHamMmuuuHa.

lac npomoTop OH

Notl OH

Qo A
HO HO OH
B Hzm\,—ﬁ o %oJ.--\NH
HO4 —~ A ——§ _

EcoRV
reH yCTOM4nBOCTU
K aHTUBMOTUKY

pUC opuoxuH

B. Cxema cparmeHta [JHK, kotopbliii kogmpyeT S-6enok SARS-CoV2, cnutoro ¢ 6His-Tarom.

EcoRV BamHI EcoRV Bglll Notl

S-6enok .
I saRs-Covz2 OHIS

B. MocnepgoBaTtenbHOCTH, KOTOPbIE Y3HAKOTCA YETbIpbAMU pecTpukTadamu. KpacHbiM nokasaHo, rae pectpukrasa BHOCUT pa3pbiB B Lenun [JHK.

. G|GATCC . GaT|aTC
BamHl: CCTAGIG EcoRV: CTA | TAG
. GC|GGCCGC . AlGATCT
Notl: CGCCGGICG Bglll: TCTAGIA

A1 KaXKA0ro0 U3 C1eAYI0LIUX YTBEPXKAeHUH YKaXKUTe ABJIAEeTCA OHO BEPHbIM WJIN HEBEPHBIM:
A) Jlna moJsydeHUs LieJieBOM MOJIEKYJIIPHO-TeHEeTUYEeCKONM KOHCTPYKLMHU HYXXKHO NOJBEPIHYTb
nMmerouecs npenapatsl JJHK pectpukiuu no caiity EcCoRV ¢ nocieayroummum JUrupoBaHueM;

B) /[ln1a nosydyeHus 1LesieBOM MOJIEKYJIIPHO-T€eHETUYECKOUM KOHCTPYKLMHA HYXXHO TNOJBEPTHYTh
uMmewpmueca npenapartbl JIHK pecrpukyuum no camtam BamHI u Notl ¢ nocinepyromum
JIMTUPOBAHUEM;

C) g nosydyeHus LesieBOW MOJIEKYJISIPHO-TEHETUYECKOUM KOHCTPYKLMHA HYXKHO TNOJBEPTHYTb
uMeroldecs npenapatbel JJHK pectpuknuu no caitam BamHI u Bglll ¢ nocaexyroumum
JIMTUPOBaHUEM;

D) IlocnemoBaTesbHOCTB, KOAUpPYIOLasa S-6e0k kopoHaBupyca ¢ 6His-Tarom Ha C-KOHIe, 10/I>KHA
ObITb KJIOHMPOBAHA B IieJIeBOM BEKTOP TaK, YTOObI OHA OKa3asach B OJHOM paMKe CUYThIBaHuA C lac-
IIPOMOTOPOM;
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E) /Jlna or6opa 6GakTepui, MOJYYMBIIMX LieJeBYyl0 IJIa3MHUAY, B NUTATeJbHYI Cpeay AJs
KyJIbTUBUPOBAHUSl HYXXHO J00aBUTb aHTUOMOTUK KaHaMUIMH (cM. pucyHOK ['), KOTOpbli He
HapyuiaeT poCT U JieJleHHe KJIETOK C [IJIa3MUJI0H, TIOTOMY YTO OHa KOJAUPYeT I'eH YCTOMYMUBOCTH K
JlaHHOMY aHTHUOHUOTHKY;

F) /Jlng MHAYKUMU 3KCIPEecCMU PEKOMOMHAHTHOro S-6esika KopoHaBupyca ¢ 6His-Tarom Ha C-
KOHLe B 6aKTepusAX, TPaHCPOPMHUPOBAHHBIX NOJYYEHHOW ILeJleBOM IJIa3MHUJ0M, B cpeady [
KyJIbTUBUPOBAaHUS HYKHO [J06aBUTh HErnApoau3yeMbli aHasor JakTo3sl — UIITI (u3onponui-f-
D-1-TuorajsakTonyMpaHo3uA), KOTOPbIM aKTUBUPYET TPAHCKPHUIILUIO C [ac-TpoMOTOpa.
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3aaanue 29 (ID 42) - 3 6a/11a

Kore3uHsl - 6eJIKOBbIe KOMIIVIEKCBbI, TECHO CBA3dHHbIC C XPpOMATHHOM H peryjJupymoimue
KOre3urw CECTpUHCKHX XpoMaTUua B m-lTep(l)ase U MUTO3€, TOMOJIOTHIECKYIO peKOMGPlHal.ll/llO
U TPEeXMEPHYK CTPYKTypy reHoma. Cxema, onmMchbiBaolias B3aUMOJENCTBMS KOre3MHa Ha
NPOTAXKECHHH KJICTOYHOI'Oo IMKJIa, IPpUBEJA€HA HUXKE:

el PaspesaHue
Mau2  3arpysKa KoresmHa KoresmHa

/ sl cC— Aurora B
“a
> F X Plk1 0
o Wyt Y YcTaHOBNEHME Kore3um ., 4 Wapl Ll
Esco1/2 /

Sororin r
‘e

v

» sl Aurora B
QU ) Ve », et AkTnBauUmA
{ P § Sororin ‘—’Sororin® Wapl

ey . Sgo1-PP2A —>

\ e o sA T, SA® Hadpin ®

ST pdssam ATD i Sgot
CHATMe KoresunHa Wapl —
| G1 s G2 npodasa aHadasa
L

IIpoaHa/mM3upyiTe NpeacTaBJ€HHYI0 CXeMy M AJIA KaXXAOro U3 CjeJyIILIUX YTBepKJeHUU
YKaKUTe ABJIAETCA OHO BEPHbIM UJIHU HEBEPHBIM:

A) [ucconyanusi KOre3MHOBOIO KOMILJIEKCA OT XPOMOCOM MPOUCXOJUT TOJIBKO 3a CYET
IPOTEO0JIMTUYECKOT 0 paclleN/eHus;

B) /Juccouunanusi KOreanHOBOI'0 KOMILJIEKCA OT XPOMOCOM peryJIMpyeTcss akTUBHOCTbIO KHHA3;

C) besku MauZ u Nipbl oTBeuaroT 3a nocaziky KoresyHOBOro KOMILJIeKCa Ha XpOMOCOMBI B MUTO3€;
D) bBesok Wapl oTBevaeT 3a CHATHE KOre3MHOBOI'0 KOMIIJIEKCA C XPOMATHHa;

E) KoMnoHeHTbI KOI'€3MHOBOI'0 KOMILJIeKCa noJBeprarwTca MOCTTPAHCIAALUOHHBIM
MOAMPUKaALUMAM 0 TUIy alleTUJIMPOBAHUA 110 OCTATKaM JIM3UHA;

F) Kore3nHoBble KOMIJIEKCHI HE UMEIOT CAUTOB CBSI3bIBaHUs ATO.
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3aaanue 30 (ID 43) - 3 6a/11a

Ha 3ape MoJieKy/J1ApHO# GHMOJIOTMM MHOTHe y4YeHble JIOMAJIM TOJIOBYy HaJ MOJIEKYJISpHOMN
IpUpPOJOI areHTa, XpaHALlero M nepejapilero reHerudeckyw uHpopmanuw. Huke
IpeAcTaBJeHbl cxeMa 3KcnepuMeHTta Ipuddura (pucyHok 1) M 3KcmepuMeHTa IBepH
(pucyHOK 2). B x0e onbITOB yYyeHble McCAeA0Ba/IM BUpyaeHTHbIe (IIIS) u HeBUpy/1eHTHbIE
(IIR) xTaMMBbl 6aKTepuM Streptococcus pneumoniae, UX BJIMsIHME Ha JIA60PAaTOPHBIX MbIlIEH
U IpeBpallleHMe HEeBHUPYJIEHTHbIX INTAMMOB B BHpPYJIEeHTHble B XOJe Ipouecca

TpaHCPOpMaALHH.

1

rnagkue konotum (I115)

XuBble

BUPYNIEHTHbIE
(ns)
- 9
D BBEAEHME
2 . Q =
o -
i a2
Q 7 ..
) o ! e/
: 3 ;“
wepoxosatbie konouuu(1IR)
' KuBble
HeBUPY/NEHTHble
; (IIR)
: ©
. Q BBEAEHMNE ; o
Q —m)])™ 4
i S ///-——’ =
v o : Y
. & @ \)/ /”Y
L 4 L ) | [ 4
e ! { ﬂq
ybuTbIll HarpesaHem _
BUPYNEHTHbIN WTaMM M BBEAEHME -
sy B —— D
& -

YKUBOW HEBUPYNEHTHbIN LWITaMM (IIR)
CMelLLaHHbIN C
y6utbim Harpesaruem supynertHbim (1115)

Zalif

BBEEHMue MbIlWb YyMUpaeT
Q) —» 0 —— =
& = .
©) = ¥ o)
\s/ /":/}
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\ \\ rOMOTEHU3aUUA KNEeTOK
ueHTpudyruposaHue y6uBaHue HarpesaHuem
L o Recover IS filtrate
IS knetku i
: Ha gHe Npobupku
|11 S kneTkun
B KyNbTypanbHOW cpeje }
LS
obpaboTka
obpaboTka puBOHyKneasolt oGpaGo*rK?
[e30KcMpuboHyKneasoi npoteasoi
~— ~— e—
* ‘ 3KCNEepUMEHT No ‘ *
TpaHchopmaumnu
IIR kneTku IR knetkn IIR kneTku IIR kneTkm
+ + + -
nusart|||S nmsatl||S nusat|||S nusart|||S
06paboTaHHbIi obpaboTaHHbiii 1 obpaboTaHHbiit
[HKaszoit PHKaso#t * npoTeasoit
TpaHchopmauua TpaHcdopmauuma TpaHcpopmauus TpaHcdhopmauua
HE npoucxoant npoucxoauT npoucxoaut npoucxoaut
TONbKO lIR kKnetku IIR kKneTkm IR kneTku
lIR knetku + & +
1I1S Knetkm L IS KneTku [IIS kneTkn

|IIS kneTku

IR knetkun

l'[poaHajmsnpyﬁTe npeacTaBJ€HHbIC CX€Mbl U AJIA KaXKAO0rIo U3 CJIeAyIlInux YTBep)K,L[eHPIﬁ

YKaKUTe ABJIAEeTCA OHO BEePHBIM UJIU HEBEPHBIM:
A) Mpiuu ymupatot ot mrtamma lI1IS, Ho ycToiuuBbI K rTtammy IR;

B) OkcnepumeHT ['puddurca oJHO3HAUHO IOKA3bIBAET, UTO TeHETHYECKyl HHPopMaluio

nepepaet [AHK;

C) IJxcmepuMeHT JBepH OJHO3HAYHO MOKAa3bIBaeT, YTO eHETUYECKY0 MHPOpMalUI0 mepesaeT

JHK;
D) Ipu cMemvBanuu MepTBoro IIIS u xkuBoro [IR mTaMMa MepTBble KJIETKH 0KHUBAKOT

E) O6pa6oTka siu3aTta mrtamMma lIIS npoTeasoil suninaa ero BO3MOXXHOCTU TPaHCHOPMUPOBATH

mramu IIR;

F) O6pa6otka sausata wramMma IIIS JHKazoi aumunia ero BO3MOXHOCTU TpPaHCHOPMHUPOBATH

mramu lIR.
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Yactsb C. 3a1aHUA HA CONOCTaBJIEHHE 3JIEMEHTOB

B 3a/jaHuAX JaHHOM YaCTU yYaCTHUKAM He06X0 MO IpOaHaJIUu3upOBaTh pas3andHble ¢poTorpadpuy,
PHCYHKH, cXxeMbl (0OTMeuyeHbl apabCKUMU UppaMu) U CONOCTaBUTb UM 3JIEMEHTHI U3 [IBYX CIIMCKOB,
IpUBeIEHHBIX HUKe (OTMedeHbl IATUHCKKMM OyKBaMHU U pUMCKUMMU LJudpamu). B kauecTBe oTBeTa
B KaX/JOM 3aJJaHUMM YYaCTHUKM JOJDKHBI IIPOBECTH CTPEJKU MeX/JAy COINOCTaBJsieMbIMU
3JleMeHTaMH.

CucreMa OLl€HKMH:

3a KaxJjoe BepHO YKa3aHHOe COOTBETCTBUE MeXAY 3JieMeHTaMUu 1 u 2 pAfoB Uau 2 U 3 pAaoB
y4acTHUK noJydaet 0,5 6asia.

3a KaxkJj0e HeBepHoe cooTBeTCTBUE — 0 OaJIIOB.
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3aaanue 31 (ID 46) - 6 6a/1710B

MHorojsieTHMe [JeKOPAaTHBHO-IBETyLHe pacTeHUs MNOJb3YITCA MNOMNYyJSPHOCTBIO Y
CaZl0BO/I0B-/1100MTe el M IpodeccHoHa/IOB 6/1aroJaps CBoeil HeNPUXOTJIUBOCTH U KPYITHOMY
pasMepy LBeTKOB. BbicakeHHass Ha OJHOM MeCTe, MHOIOJIETHAA KyJbTypa pajgyeT CBOUM
BETeHHeM U3 roJa B roj. oJIbIIMHCTBO MHOT'0JIETHUKOB UMEIOT BUJAOU3MEHHbIe N06eru A1
nepe:xKMBaHUA He6J/IaronpUATHBIX YCJAOBHH M JIETKO Pa3MHOKAKTCA BereTaTUBHO.

B 3TomM 3azaHuMuM BaM npeaiokKeHbl ¢orTorpadpuM NOMyJSAPHBIX CaAOBbIX PAaCTEeHHH.
CooTHecHTe MX U300pakeHHs C ONMMCAaHUEM M0A3€MHBIX M TeHepaTUBHBIX OPraHOB.

XapaKTepHUCTHUKA N0A3€MHBIX OPraHOB (CIUCOK U30bITOYEH — B HEM €CTh JIUIIIHUE 3JIEMEHThDI):
A) BujaousMeHeHHbIN Mo6Ger — JIYKOBUIIA, 3allaCc MUTATEJAbHbIX BEI[ECTB JIOKAJU30BaH B JIMCThIX
HU30BOM popMaLuy;

B) BujousmeHeHHbId MobGer - JIYKOBHUIA; 3amac NUTATeJbHbIX BeleCTB JIOKAJU30BaH B
OCHOBaHUSX JINCTbEB CPeIMHHON popMaluy;

C) BujousMeHeHHBIV NOGETr - JIyKOBUILA, 3allac MUTATEbHbIX BELECTB JIOKAJM30BaH B IOYKaX;
D) BujousmeHeHHbIH nober - KJyOHeJyKOBUI|A, 3aMac MUTATeJbHbIX BeLeCTB JIOKAJU30BaH B
cTeobJie;

E) BujousmeHeHHbIN NOOEr - KOPOTKOE KOPHEBUILE;

F) BujgousmeHeHHbIN OGer — JJIMHHOE KOPHEBUIIE;

G) BujgousmMeHeHHBIN OGET — CTOJIOH;

H) BujousmMeHeHHbIe MOGETH — CTOJIOH U KJIyOEHb;

[) BujgousmMeHeHHbIe KOPHU — KKOPHEBbIE HIUIIKH»;

]) BuaousMeHeHHS MOA3EMHBIX OPTaHOB OTCYTCTBYIOT;

dopmy.ia BeTKa U TUI COLBETHS:
[) T03+3Tsll(3); conBeTHE — MPOCTOH KOJIOC;
1) *O(3+3)T3+3ll(3); coLiBeTHE — MpOCTasi KUCTh;
[II) *03+3T3+301(3); 1BETKM OAMHOYHBIE;
IV) *03+3T3+3[(3); coniBeTHe — MPOCTON 30HTHUK;
V) T3 To 2y u *J(5)T(s)[1(2); coniBeTHE — KOP3UHKA;
VI) *Y J4Tollo u *Y4) JI)Tsll(2);coniBeTHE - METEJIKA;
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3aaanue 32 (ID 48) - 6 6a/1710B

Y 103BOHOYHBIX )KUBOTHBIX ¢opMa Yepena U 3y60B NOYTH BCerja CBUAETeIbCTBYeT 06 06pa3e
»KM3HU ¥ HUIlle IMTaHMS BUJA. Pa3/IMyHble ajanTalyiy JeJIaloT pa3inyHble BU/ bl dKWBOTHBIX
60J1ee NIPUCNIOCOGIEHHBIMH K ONIpee/IEHHOMY TUIy NUTaHUA.

Ilepes, Bamu ¢orTorpaduu U PpPEeKOHCTPYKI UM 4YepenoB COBPEMEHHbIX M MCKONaeMbIX
’KMBOTHBIX. COOCTaBbTe HOMEpPA YepenoB, UX MOPPoI0ruyecKrue XapaKTepUCTUKU U HUIIU
NUTAHUS, CBU/JETETbCTBOM KOTOPbIX 3TH XapaKTePUCTUKHU ABIAIOTCS.

CnHUCOK XapaKTepUCTUK YepenoB:

A) MouiHble 3a0CTpPEHHBIE pe3libl, peIyKI[US KJIbIKOB U MaJIeHbKUE 1I€YHbIe 3y0bI;
B) ®opmupoBaHUe AHACTEMBI, MOIIIHbIE L[EYHbIE 3y0bI C IOCKUMU BepIIMHAMU;
C) YpnuHéHHBIN POCTPYM, IOJHAA peAyKL s 3y00B;

D) 3aocTpéHHbIe pe3libl, MOIIHbIE KJIBIKUA U PEXYLIHE IEYHbIE 3YObI;

E) 3yObl co CKpyTr/1EHHBIMU BEPIIMHAMY;

F) YnanuHEHHBIN POCTPYM, MHOXKeCTBEHHbIE OJHOOOPA3HbIE UTJIOBUAHbIE 3yObI.

CnucoK cnenyMaiM3anui NMTaHUsA (CIMCOK U30bITOYEH - B HEM €CTh JIMIIHUE 3JIEMEHThI):
[) Croenuanusanus K NMTAaHUIO MyPaBbsIMU U TEPMUTAMU;
[I[) Cnoeuumanusanus K 9KTONapasuTU3My YTEM BblCACbIBAaHUS KPOBY;
[II) Coneyuanusanus K IMTAaHUIO PbIOOW;
IV) Chnenumanusanusi K MaKpOXUIHUYECTBY — OXOTE HA KPYMHBIX >KUBOTHBIX U MOEJAHUI0 HUX
MHCa;
V)  Cnenuanusauus K QuabTpaLuu KpUJs;
VI) Cneyuanuvsanus K nepexéBbIBaHUIO PACTUTEJbHOU MUY BO PTY;
VII) Cneuuanusanusi K cOopy pacTUTeJbHOU NUILU 6€3 06paboTKHU BO PTY;
VIII) Cneumanusanus K packajbIBaHUIO TBEP/IbIX PAKOBHUH MOJIJIIOCKOB;
[X) Cneumnanusanusi K akTUBHOM 0XOTe Ha HACEKOMBIX;
X) Cmeyuanusanus K pasrpbl3aHUIO JPEeBECUHBI 1151 U3BJI€YeHUS IMYMHOK HACEKOMBIX.
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CooTHecuTe U300paXeHHbIe HA PUCYHKe CTPYKTYpPhbl rOJIOBHOIO MO3ra ¢ UX Ha3BaHUAMHU H
byHKuUAMM.

CIMCOK CTPYKTYp MO3ra OTMe4eH Ha pucyHKe npudpamu ot 1 0 6:

CnucoK Ha3BaHUM CTPYKTYP:

A) Tanamyc;

B) Mocr;

C) Mosonucroe Teso;

D) CrpuaTyM (mosiocaToe TeJso);
E) Tunortanamyc;

F) YerBepoxosimue.

Cnucok QyHKIUM:
[)  OcyuecTByeHHe CBA3U MEXAY 60bLIMMU MOJIYLIAPUSIMU;
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1)
1)
V)

V)

Vi)

KoHTpoJib ¥ JIaHUpOBaHUE ABUXKEHUS, y9acTHe B Mpolieccax 00y4eHHUs;

[lepBryHas 06paboTka HUHPOPMALIUKY OT BHELIHUX U BHYTPEHHUX PELEITOPOB;
[ToKOPKOBBIE I[eHTPbI 3pEHHUS U CIyXa, OCYIeCTBJIeHHEe OPUEHTUPOBOYHBIX pedIeKCOB Ha
CUTHaJIbl OT 3PUTEJILHOTO U CJIYXOBOTO aHAJIM3aTOPOB;

[IpoBesieHHE CUTHAJIOB OT CIMHHOT'O MO3ra K OT/ieJlaM I'OJIOBHOT'O MO3ra, MeCcTo 3aJieraHusl
siJlep TPOMHUYHOTO, JIUIIEBOT'0 U OTBO/ISAIIETO HEPBOB;

KoHTpoJib U nojafAep>kaHUe NapaMeTpPOB BHYTpPeHHeU cpefibl, OpMHpOBaHUE MOBEJEHUS,
HEe0O6X0AUMOro AJisl )KU3HU ([TOMCK BOAbI, MUILHU U T.J.).
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AMMHOKMC/IOTBI YYaCTBYIOT He TOJIBKO B Ipolecce CUHTe3a 6eJsika. B KieTke npeacraB/ieHO
60JiblIOE KOJIMYECTBO HECTAaHAAPTHbIX AMUHOKHUC/IOT, BBINOJHAKIIUX Pa3HOOGpPa3HbIe
by MM.

B paHHOM 3ajJaHuMM @pPHBEAEHbl XHMMUYeckMe @opMyJibl pa3HbIX HeCTaHJAAPTHBIX
AMUHOKHMCJ/IOT WIHM UX NPOM3BOAHBIX. BaM He06x0auMO onpeje/iMTh Ha3BaHHE Ka)XKA0ro U3
BELIEeCTB, M300paKEeHHbIX HAa PUCYHKAaX M COOTHECTH UX C MoAXojsAien GyHKIMOHATIBHOMN
XapaKTEePUCTUKOMN U3 CIIMCKA.
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CnvcoK Ha3BaHMM BeleCTB (CIMCOK U30bITOYEH — B HEM €CTh JIMIIHYE Ha3BaHUA):
A) Iucreun;

B) TpuMeTU/IIHM3UH;

C) Tauuug;

D) Kpeatundocodar;

E) KaphHo3sus;

F) CeneHouucreus;

G) S-a/leHO3UJIMETHOHUH;
H) [-ananun;

[) Kapnutun;

]) ApruHuH.

CnHUCOK XapaKTepUCTHUK:
[) BcocTaBe rHCTOHOB OnpejiesisieT COCTOSIHHE XpOMaTHHA (KOMIIOHEHT «TUCTOHOBOTO KOJ1a»);
II) ¥ pacTeHu#l yyacTByeT B CHHTEe3€ 3TUJIEHA, y4aCTByeT B IePEHOCE METUJIbHBIX FPYIIL;
[II)  YyactByeT B nporecce cy6cTpaTHoro pochopunupoBanus AAD;
IV)  Heo6xoauM g TpaHCIOPTA OCTATKa }KUPHBIX KUCJIOT B MATPUKC MUTOXOH/PUH;
V) B cocTaBe 6eJ1IKOB y4acTBYeT B peryJisiliui MeTa60/ii3Ma TOPMOHOB IIIUTOBUHOU JKeJIe3bl;
VI)  BxoauT B cocTaB KodpepMeHTa A.
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H3BeCTHO, YTO KJIETKH OIyX0Jiel IKCHpecCUpyroT 6e0kK PD-L1, ABIAOIUNCA IMTAHAOM /15
penentopa PD1, koTopblii HAX0AUTCA Ha NOBepXHOCTH T-1umdponuToB. CBA3biBaHUe PD-L1 ¢
penentopom PD1 uHru6upyet akTuBHOCTb T-1uMponuTa. TakuM 06pa3om onyxoJib u36eraet
AedcTBUA HUMMYHHON cucrembl. Ilepesg Bamum crouT 3ajadya @OJIYy4UTh QaHTHUTeEJIA,
cnenuduuHbie K PD1, A1 Tepanuu paKkoBbIX 3a601eBaHMM. [I/11 3TOr0o Bol UMMyHHM3UpOBaIU
MbIIIb 6esiIKoM PD1 M BblAe/IW/IM TOJIBKO Te B-KJeTKH, KOTOpble Y3HAIOT 3TOT O6eJioK. Bam
He00X0AMMO C MOMOUIbI0 Pa3/IMYHbIX FeHEeTUYECKUX U KJIETOYHBIX TeXHOJIOTUH MOJIyYUTh
PEeKOMOMHAHTHOe BbiCOKOApPHHHOE TryMaHM3MPOBAHHOE MOHOKJ/IOHAJIbHOE aHTHUTEJIO,
cnenuduyHoe K PD1.

B KayecTBe 3KCNPECCHOHHOM CHUCTeMbl MpeAnoJaraeTcs MCHoJIb30BaTbh JIMHUIO KJIETOK
AMYHUKA KUTalcKoro xoma4yka (CHO). B xoae pa6oTsl y Bac MOryT BO3HUKHYTh 3aJa44 1O
padoTe C UCXOAHBIMU MbIIIUHBIMY KJIETKAMU-IIPOAYL€HTAMHU aHTUTeJI (1-2) ¥ 1o y1y4YllIeHUI0
CBOVCTB NPMPOJAHOr0 MOHOKJ/IOHA/IbHOTO aHTUTEJIA U NOJIyYeHHe PeKOMOUHATHBIX aHTUTEJI
(3-6). Boi6epuTe cooTBeTcTByWOIHe noaxoanl (A-F u I-VI), koTtopsie nomoryT Bam pemuurtsb
cleaywoliye 3aJa4u:

1) OT6op Haubosiee TMePCHEKTUBHBIX MBIIIMHBIX KJIE€TOK-IPOAYLEHTOB MOHOK/JIOHAIbHbIX
aHtuTen k PD1;

2) Omnpenenenue 1ocJaes0BaTeJbHOCTEN MPHK MBIIIUHBIX KJIETOK-IIPOAYLIEHTOB
MOHOKJIOHaJIbHBIX aHTUTe K PD1, Kogupy0OLKUX napaTon aHTUTENa;

3) IloBpieHue apPruHHOCTU aHTUTENA K PD1;

4) Omnpepenenuve mnociaenoBatesbHocTer k/IHK, koaupywoimuyx mnapatonbl € yJaydllleHHOH
adduHHOCTBIO K PD1;

5) CHwXeHUe UMMYHOTeHHOCTH aHTHUTeJa PD1;

6) IloBblleHue npoayKuuU aHTUTena K PD1.

Cnucox nmoaxoa0B 1:

A) HmMyHOdepMeHTHBIM aHa/JIM3 NPUPOJHBIX aHTUTE;

B) HmMMyHOodepMeHTHBIN aHa/IN3 PeKOMOUHAHTHBIX aHTUTEJI;

C) ToyeuyHblld MyTareHe3 runepBapuabesibHbIX YYaCTKOB B BapHabeJsIbHBIX JOMeHax JIETKOU U
TsDKesiol Lenu aHTuTena (CDR B VL u VH);

D) O6paTHas TpaHCKPUILHUS C NOCAeyOLUIMM CEKBEHUpOBaHUeM 10 CIHTepy;

E) MpyTareHes kapkacHbIX y4aCTKOB B BapHa0eJIbHbIX JJOMeHaxX JIETKOH U TsKeJIOU LieNu aHTUTes1a
(FR B VL u VH);

F) OnTumMusanus KoJOHOB.

CnUCOoK NoaxoA0B 2:
[) TonyyeHue rubpugom;
[I) daroBeiii guUcHIen;
[II) 3aMeHa KOHCTAHTHBIX YYAaCTKOB TSDKEJOW U JIErKOW IleMd aHTHUTesJa MbIIIA Ha
COOTBETCTBYIOILME YYaCTKU F€HOB Y€eJI0BEKA;
IV)  KiioHHMpoBaHUe T'eHOB TSKeJOW U JIErKOW IeMd B IJIa3MU/bl MOJ aKTUBHBIA BUPYCHBIN
pOMOTOP;
V)  [Jo6aBsienue unru6utopoB PHKa3 B peaklilMOHHYO CMeCh;
VI)  MoJsieKyJsIpHbIA JIOKUHT CTPYKTYpP BapuabesibHbIX JOMEHOB JIETKOW U TsKeJOW Ienu
antutesia (CDR B VL u VH).
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COBpeMEHHaH KJIeTO4YHasA Ouo0JIorusa o611a,qaeT 00JIbIIUM pa3H006pa3ueM HHCTPYMEHTOB
HCC/IeA0BAHUA, OAHAKO IPUHIUIIbBI UX pa60TbI M3BECTHBI JAJIEKO HE BCEM HCC/IeJ0BaTeE/IAM.
B JaHHOM 3a/laHUM NPUBeEJEeHbl N300paKeHu s, NOJIy4YeHHbIe C MIOMOUIbI0 Pa3HbIX MEeTO/0B. B
3TOM 3aJdHHUHU HEOGXOAI/IMO onpeaeJguTbh MeTo[, ¢ MOMOIIbBI KOTOpPOro OBLJIO IMOJIY4Y€HO
U300paKeHHue, U COOTHECTH C MOAXO0JAILUM ONMUCAHUEM.

CnucoK MeTO/0B (CIIMCOK M36BITOYEH - B HEM eCTh JIMIIIHUE METO/bl):
A) CaeTJionoJsibHas CBETOBAsi MUKPOCKOMHUSA

B) JuddepenuuanbHas uHTeppepeHMOHHO-KOHTPACTHAsA CBETOBask MUKPOCKOMUS
C) ®a30B0O-KOHTpACTHasA CBETOBAss MUKPOCKOM S

D) IlupokonosabHas ¢payopecreHTHAsA MUKPOCKONUSA

E) JlasepHas ckaHupyolas KoHPoKajibHast MUKPOCKOMHUS

F) PeHTereHoBcKasst MUKPOCKOIUS

G) IdnexTpoHHas AudpakLusa

H) TpaHcMHCCMOHHasi KPUO3JEKTPOHHAsA MUKPOCKOIHS

[) TpaHcMuUccHOHHAs 371eKTPOHHAsA MUKPOCKONUSA

]) Cxanupyrouias 3JieKTPOHHAsi MUKPOCKOTHUS

CnMCOK ONMCaHUM:

[) B onThyeckuid NyTh MHUKpPOCKONA BHOCATCA ¢a3oBas MJacTUHKA (B 3afHell QokaibHOU
IJIOCKOCTU 00beKTHBa) U (a3oBoe KoJjblo (B KOHAEHCOpPE), KOTOpble cMelaloT ¢a3ly
$OHOBOrO CBeTa M MPUBOAAT K UHTepdepeHIUH GOHOBOr0 U MpPEJOMJIEHHOTO 06pasL,oM
cBeTa. TakuM 06pa3oM MexAy 00'beKTaMH C Pa3HbIM UHJEKCOM IpesoMJieHUs (KJIeTKU U
OKpyXkamlllasd MX cpeZa) BO3HMKaeT KOHTpacT. CHJIBHO pacceMBawliyde CBeT 0O0BEKTHI
CO3/1al0T XapaKTepHble apTePaKThl — rajao

[I) O6paseln ocBelaeTcss CBETOM ONpeeJéHHOW [AJHMHBI BOJIHBI, KOTOpas MOTIJIOIIAeTCs
dayopodopamu. B macuiTabax oT NUKO- 10 HaHOCEKYH/, Gp1yopodopbl UCMYCKAOT KBAHTHI
cBeTa B 6oJiee JJIMHHOBOJIHOBOW 00JIaCTU 3JIEKTPOMAarHMTHOIO CHeKTpa. B onTuyeckon
IJIOCKOCTH, CONPSKEHHOM ¢ POKaJbHOM IMJIOCKOCThbI0 OOBEKTHBA, pa3MelllaeTcs TOYeyHas
JuadparMa, orpaHMYMBAKOILAs NOTOK CBeTa, U3JlydaeMoro He U3 (OKaJbHOU MJIOCKOCTH
o6bekTuBa (paccesHHoro). MH3o6paxeHuss ¢GopMUpyOTCS 3a CYET MOTOYEUHOTO
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V)

V)

)

CKaHUPOBAHHUS 10JIs 3peHUs JIa3epPHbIM MIYYKOM, CMelllaeMbIM CUCTEMOU 3epKaJl. [leTeKius
KBaHTOB CBeTa NPOUCXOAUT C noMouibio OIY.

B onTu4eckuil NyTh MUKPOCKOIIA BHOCSTCS /iB€ NIPU3MBbI: IPU3Ma B KOH/IEHCOPE, pacllenseT
CBeT Ha /iBa JIy4a, CMeILEHHbBIX ZIPYT OTHOCUTEJIHO ApYyra Ha pacCTOSIHUE MeHbllle IUCKa JpH,
Y NIpY3Ma B 3aJiHel pOKaIbHOM MJIOCKOCTU 06'b€KTHUBA, COOMpatolas [Ba Jiydya B UCXOJHbIM.
TakuM o6pas3oM cBeT, MpoIUeAIIMNA Yyepe3 COCeAHUE YYACTKU 00'beKTa, UHTepdepUupyer,
co3/laBasi KOHTPACT MeX/Jy COCeJHUMH TOYKaM, eCJIM OHU I0-Pa3HOMY B3aUMOJENUCTBYIOT CO
ceeTtoM. [losiyyaemMoe wu300pakeHHWe 006J1a/laeT MCEBAOTPEXMEPHBIM BHJOM, 3a CYET
00pa30BaHUsA «TEHU» B HallpaBJIe€HUHU pa3pbiBa CBeTa NPU3MOH.

JJIeKTPOHHBIM NYy4YOK HANpaBJ/seTCsd Ha aHaJM3UpyeMbli obOpasel, B pe3yJsbTaTe 4Yero
06pa3ioM (MpeuMyleCTBEHHO ero MOBEPXHOCTbIO) UCIYCKAIOTCSA BTOPUYHBIE 3JIEKTPOHBI,
perucTpupyeMble [ eTeKTOPOM BTOPUYHBIX 3JIeKTpPOHOB. I[lojie 3peHUs CKaHUpyeTcA
NOTOYEYHO 32 CYET OTKJIOHEHUs MyYKa MarHUTHbIMU JINH3aMH1

O6pazern, ocBeljaeTCs CBETOM ONpeAe/JéHHOM [JIMHBI BOJIHBI, KOTOpasi IMOTJIOLAETCs
dayopodopamu. B macmitabax oT NUKo- A0 HAHOCEKYHJ, G1yopodopbl UCIYCKAKOT KBAHTHI
cBeTa B 60Jiee JJIMHHOBOJTHOBOM 06J1aCTH 3JIEKTPOMAarHUTHOIO ClIeKTpa. JleTeK1sl KBAaHTOB
cBeTa € noJig 3peHus npoucxoaut ¢ nomoubo KMOII nau [13C MmaTpuusl.

3aMopoXkeHHbIA 06pasel], NIPpOCBeYUBaEeTCA Napasijie/lbHbIM MyYKOM 3JIEKTPOHOB, KOTOpbIE
JIeTEKTUPYIOTCS MaTpULled YYBCTBUTEJIbHBIX AeTeKTOpoB 3jieKTpoHOB (Direct Detection
Devices). [lonydyaeMble u300pakeHUs 06J1aJal0T HU3KUM KOHTPACTOM; IOBBIIIEHHE
KOHTpPAcCTa BO3MOXKHO 3a CYET UCN0JIb30BaHUs $pa30BbIX JIaCTUHOK. HanboJsiee yacTo MeTo/,
WCII0JIb3YeTCs JJIsl aHa/IM3a CTPYKTYPbI MOJIEKYJI, HAXOASIIUXCS B pacTBOPE.
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3HayuMBbIe AJA TeHETUKU OTKPbITHUA OBbLIH COBEpLICHbI HA PA3/IMYHbIX MO A E€JIAX. l'lepe,q BaMH
npeacTraBJ/JICHbI I/l306pa)l(el-ll/lﬂ Pa3/IMIHBIX MOJE€/IbHBIX OPIraHU3MOB. ConocTaBbTe OpraHu3mM,
H3y4YaBLIEro ero y‘-léHOI‘O U COBEPLHICHHOE€ UM OTKPbITHE:

CIIMCOK OTKPBITUM, COBEPLIEHHbIX YYEeHbIMU-TeHETUKAMHU:
A) OyHKIUOHUPOBaHME ONEPOHA;

B) 3akoHbI HacJe[CTBEHHOCTY;

C) /IHK xak nepeHOCYMK reHETUYeCKOU UHPOpMaLUH;

D) CuenJieHHOe Hac/le[jOBaHUE T€HOB;

E) Mob6uibHble reHeTUYeCKHeE 3JIEMEHThI;

F) MexaHu3Mbl anonTosa;

CnMCOK yYeHbIX-TeHETUKOB:
[)  OcBanbj dBepy;
II) Pobept XopBuL;
[II) T'perop Mengens;
IV)  ®pancya Kako6;
V)  Tomac Mopras;
VI) bap6apa Mak KnuHTok;
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