Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

MakcuMaJjibHOE KOJIMYEeCTBO 0aJII0B 3a osuMmmiuany - 70
Baok 1

B zamanusx sroro 6Ji10Ka HY>KHO BbIOPATh OJUH BEPHBIN OTBET U3 CIUCKA.
3a KaxK bl TpaBUILHBIN OTBET HAYUCIsIeTCs 1 OasLI.
MakcuMmaabHBIR 6aJL1 3a Bee 3amanus 6soka 1 - 30.

3aganne 1.

Kosonouynast xpomarorpadus mo3BoJsfeT pa3fesisaTh BEIecTBa 0Jarofapsi pas3jindusaM B UX XapaKTepe B3anMOJIeHCTBUs
¢ MaTepuaJsioM, 3aIOJIHIONIUM KOJOHKY (HenonsuKHON da3oii). Komonenrsl, ciabee B3auUMOIEHCTBYIOIIME ¢ HEIOIABUKHOMN
dazoit, TPOXOMAT Yepe3 KOJOHKY OBICTPee, & B3aUMOJIENCTBYIONINE CUIIbHEE 33/I€PKUBAIOTCS JIOJIBIIIE.
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4. Kax bl KOMMNOHEHT
co6upatoT no Mepe

[OOCTXeHUA
HUKHEN YaCTMK KOSIOHKM \U
Bo Bpemst ouncTku cMecu GEJIKOB MCCIIEI0BATENb OOHAPYKUJI, 9TO JIBA KOMIIOHEHTa MOKWHYJIN KOJOHKY HTPAKTHICCKU
OJIHOBPDEMEHHO U OKA3aJIMCh B OJIHON (DPaKIyu, MO3TOMY Pa3IeuTh UX HE YIAJIOCh.
Kakoe n3meHeHune ycjioBuii 3KCIEPUMEHTA C HAMOOJIBIIENH BEPOSTHOCTHIO MO3BOJIUT YJIYUIIATEH Pa3iesieHre 3TUX KOMIIO-
HEHTOB?
OrtBer:
e YBeIUIUTH 00BEM UCXOIHOM CMeCH, YTOOBI KOJUIECTBO MOJIEKYJI YBEJIMIMIIOChH, & C HUM U KQYECTBO UX Pa3/IeJIeHus
e JIoBTOPHO IPOIYCTUTDH IIOJIYYEHHYIO CMECh Yepe3 Ty Ke KOJIOHKY, He M3MEHdAd HUKAKUX yCJIOBUN SKCIIEPUMEHTA
e [loBbicuTh TEMIIEPATYPY PACTBOPA IO KUIEHWS, YTOObI YCKOPUTH JIBUKEHUE BCEX KOMIIOHEHTOB 4epe3 KOJIOHKY,
[IPY 9TOM YBEJIMYUB 9aCTOTY CMEHBI MPOOUPOK myjist cOopa pparimii
v' Ucmonp3oBaTh KOJOHKY C APYro#l HEMOABUKHOM (a30il, 9TOOBI pa3Indus BO B3AMMOIECHCTBAN ABYX OEJIKOB C

HAIIOJIHUTEJIEM CTaJIu OoJiee BbIpa2K€HHBIMU
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3amganue 2.

B pesynbrare aBapun wa Hepuobbuibckoit ADC B 1986 romy orpoMHasi TEPPUTOPHSA BOKPYT CTAHIUU ObLIa MOKWHYTA
JIIOJIBMU U3-32 YyI'PO3, CBA3AHHBIX C BBICOKIM YPOBHEM PAMOAKTUBHOIO 3apakKeHusd. B TO ke BpeMs, }KUBOTHAS U PACTUTE b
Hag »KMU3Hb [IPUCIOCA0INBAIACH K HOBBIM YCJIOBUSM CPEJIBI.

B 2022 rony yuénbie u3 Vcranum u3yauim OKpacky BOCTOYHBIX KBAKIIT B 30HE CAMOTO CUJIBHOTO PAJIMAIIMOHHOTO 3aTPI3HEHUST
(3ome oruyxKuenus) u Bre eé. Ha HECKOJLKUX IUIOMAIKAX OHU COOPAJU KBAKII M OINEHUIN SPKOCTh OKPACKHU YKUBOTHBIX 110
mkaJie ot 0 mo 100, rme O coorBercTByeT uépHOMYy 1BeTy, a 100 — Gesomy.
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(b)

CseTuMocCTb
(ApKocTb) 5 20 30

Paccmorpure rpaduk, mokassBaONUil pe3yIbTaThl UX UCCIeI0Bannd. Kaxmas Todka Ha TpaduKe COOTBETCTBYET OJHOM
nofimarnOi KBaKme. JInarpaMmbl pazmMaxa (KSAIUKA € ycaMms ) TOKA3BIBAIOT Pasbpoc maHHBIX. [IByxOyKBeHHBIE abOpeBna-
Typbl AZ, VE, DO u Tak maJjee - KOJbl ILIOIIAJIO0K, IJle COOMPAJId KBAKIIL.

Kakoe yTBepKieHre HEOCPEeICTBEHHO CiefyeT u3 rpaduka’

OTtBer:

e Témuasa oKpacka KBaKIIl IOMOTAET UM CIIPABJISATHCA C BHICOKUM YPOBHEM DaJIAAIIN

e Kpakmm ¢ camoit TéMHO# Kokeit (Merbie 10 yCIOBHBIX €JMHMUI]) OOUTAIOT MCKIIOIATENHEHO B 30HE 0Ty K JICHUS
v/ BHe 30HBI OTYyXK/IeHUs HCCIEI0BATENN He HAIIA HU OJTHON KBakIm TeMHee 10 YCIOBHBIX €IMHUIL

e B 30He 0TUyKIeHUS U BHE 30HBbI OTUYKIEHUS OBLIO MCCJIEI0BAHO OIMHAKOBOE KOJIMYECTBO KBAKIII

3aganune 3.
Kakoii criocob pacnpocTpaHeHnsl CeMSH XapaKTePeH JIsd JaHHOIO PACTEHUs !

OTser:
o T'unpoxopust (pacmpocTpaHeHne ¢ IOMOIIBIO BOIBI)
e Dm300x0pus (PACIPOCTPAHEHHE KUBOTHHIMA B PE3y/ILTATE IPUKPEILICHHUS K ITOKPOBAM)
e DH10300x0pus (PACIPOCTPAHEHHE KUBOTHBIMI B PE3YJIBTATE ITOETAHIS )
V' ABromexanoxopusi (pacIpocTpaHeHne B Pe3y/IbTare pasOpachIBaHNs BCKPBIBAIOIIMMUCS IIOJAME 6e3 yIacTus 110~
CPEJHUKOB)
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3aganue 4.
[Ipencrasiennas dororpadust ObLIa ceraHa METOIOM KOH(MDOKATHLHON MUKPOCKOIINH YIE€HBIMU KadeIpbl pereHepaTuBHOM
meuimabl yausepcutera Orycrsr, CIITA.

Vuénble, KOTOPbIE 3aHUMAIOTCA PEreHEPATUBHON MEIUITMHOM, UCCIEAYIOT, KAaK MOKHO BBIPAIINBATH OPraHbl B JIAOOPATOPUH
U UCIIOJIb30BATh CTBOJIOBLIE KJIETKH JIJIsl JICUCHU JIIOICH.
Pacemorpure dororpaduio. Kakas kiaerodnasi crpyKTypa Ha Heil UMeET KPACHO-OPAHIKEBBIA 1[BET?
OTBerT:
e Ammapar Tonbmxu
e JIuzocombl
e MuToxoHIpUAJIbHAA CETh
v’ DHIoIIa3MaTHIeCKas CeTh

3amanue 5.
Paccmorpure cxemy (DUION€HETHYECKOIO APEBa IITAMMOB OCIIHL.

Bupyc ocnbl Kopos

Bupyc ocnbl nowapen

LLiTammbl BUpYca ocribl
06e3bsiH

LLiTammbl BUpYCa OCMbl
Bep6toaoB

g oo 1

TaTeparokc-Bupyc

Bupyc-npefok l

LLTammbl BUpyca
HaTypasibHoW ocnbl

3.4 £ 0.8 TbiC. neT

Bpems, Tbic. nieT Hasaa |

Kakoit BBIBOJ, MOXKHO CIIEJIATH U3 9TON CXeMBbI?!
OrtBer:
e Bupyc ocmbr BepbIIOI0B Hanbosiee 6,TM30K BUPYCY OCIIBI JIOIIAIEH
e Bupyc ocmbl 06€3bsH MOXKET 3aparkaTh I'PHI3YHOB
e Bupyc ocribl jiommaieit MOKeT 3apazkaTb KOPOB
v' Uzygyennbie BUPYCHI OCITBI IIPOUCXO/ISIT OT ODIIETO IIPeIKa

3
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3aganue 6.
Cpasunte muka Kpebca u mukin KanbpBura.
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BLIXOR: CHHTES YrAeBoAos

Bribepure BepHOE yTBEp2KI€HUE:
OTtBer:
e B obonx IuKIax IPOMCXOAUT BCTPAMBAHNE HEOPTAHUYIECKOIO yIJIEPO/Ia B OPTAHIMIECKOE BEIIECTBO
e B obounx nukaax AT® sBisieTcss €JMHCTBEHHBIM HOCUTENEM (MCTOYHUKOM) SHEPTUN
e B mukie Kpedca obpasyercas HAJI®H, a B nukie Kanpsuna - HAJIH
v/ B oboux mukiax NpouCcXondaT OKUC/IATEIbHO-BOCCTAHOBUTE/IbHBIE DEAKIIUH

3amanue 7.
VuéHble MOy Ipernapar, n30upaTeIbHO MOJIABJISIONINI aKTUBHOCTh KMHe3nHa. [locsie 06paboTKu KJIETOK 0Ka3aJ/10Ch,
91O CeKpenusi OEJIKOB BO BHEIITHIOK CPEy PE3KO YMEHbIUIACh.
Kakoe obbsacuenne Hanbosiee BepOATHO?
OrtBet:
v’ Benku cuHTe3upyIoTCsd, HO UX MEepPEeMeIIeHrne K KJIeTOIHO!H MeMOpaHe HapYIIeHO
e Kunesun perysmpyer paboTy pubOCOM, IOITOMY CHHTE3 OEJIKOB PE3KO 3aMeJINIICS
o Kunesun nHeoOxomum 1ijist 00pa30BaHMsS TPAHCIOPTHBIX ITy3bIPHKOB, IO3TOMY OHUM HAKAILINBAIOTCS B HE3PEJIOM BUJIE
e Kunesun obecrnednBaeT MOCTYILIEHHE AMUHOKHCJIOT Y€pe3 KJIETOUHYI0 MeMOPaHy, IO9TOMY ocJe 00paboTKu mpe-
mapaToM GeJIKY MepecTaioT CHHTE3NPOBATHCS U3-3a HEXBATKH MOHOMEDPOB
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3aganue 8.
U3syunre rpaduk 3aBUCHMOCTH CTEIIEHH HACBILEHUS KUCJIOPOIOoM (So,) muoriaobuna (Mb), deranbHoro (xapakrepHoro
st sMbpuona) remoryiobuna (HbF) u remorsiobuna sapocsioro wenoseka (HbA) or mapuumanbHOro maBjieHHsi KUCJIOPOAA
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Bo Bpems ucciieoBaHNs BBISCHUJIOCH, YTO MyTallisl IPUBeJIa K CHHTE3Y Y ILIOA MeMOIJIOONHA, CBONCTBa KOTOPOrO COBIIa~
JIAIOT ¢ reMoryiobuHoM B3pocsioro desioseka (HbA). TIpeanonokum, 9To Bee OCTaIbHbIE IPOIECCHl PA3BUTHUS ILIOMA ITPOTEKAIOT
HOPMAJIHHO.

Kakoe nociencrsue Haubojiee BEpOATHO IIPU ra3000MeHe B ILIALEHTE?!

OrtBet:

e Tkanu mwioma OYJIyT HACBHIATHCS KUCJIOPOJIOM CHUJIbHEE II0 CPABHEHUIO C HOPMAaJIbHBIM BApPUAHTOM, IIOCKOJIBKY
reMOIJIOOMH B3POCJIOTO YeJIOBEKa Jierde OTHAET KUCIOPOJ TKAHAM H3-3a 00Jiee HH3KOIO CPOJICTBA K KHCIOPOJLY

v Kposb mioga Oyzaer menee 3¢pHEKTUBHO HACHIMATHCA KHUCJIOPOIOM, TTOCKOJIbKY HAPYIIATC MEpeaada ITOro rasa
Jepes IJIAIEHTY OT MaTepu

e XapakTep Hepesadu KUCJIOPOIa OT MaTePH K ILIOLY MPAKTUYECKH He U3MEHUTCS, TOCKOIbKY MAKCUMAJIbHAsT KUC-
sgopoanast émkocth HbF u HbA oaunakosa

e Jlnsa kommeHcamuu 60jiee HU3KOTO CPOJCTBA K KUCJIOPOMY 3PUTPOIUTHI II0Ja Oy/IyT CHHTE3MPOBATH MUOTJIOOUH
BMECTO JApyruX (hOpM reMorsiodnHa

3aganue 9.
[Tuia 3a1ep:RuBaeTCs B 2KeJIyIKE HECKOJIBKO YaCOB, a 110 TOHKON KHUIITKE IIPOXOIUT ObICTPee, OJHAKO OCHOBHOE BCACHIBAHUE
[IATATE/IbHBIX BEIIECTB B KPOBb ¥ JINM@Y IPOUCXOIUT UMEHHO B TOHKON KHIIIKE.
[Touemy nuTaTe/bHBIE BEIECTBA MTOYTH HE BCACBIBAIOTCS B XKEJIyIKe?
OTBer:
e B crenke KeiynKa OTCyTCTBYIOT KPOBEHOCHBIE COCY/bI, [I03TOMY BCOCABIIUMCSI BEIIECTBAM HEKYZa IOCTYIATh
v B xkenynke paciiensenne 6€/1KOB, XKUPOB U YTJIEBOJIOB HE JIOXOJUT J0 KOHIIA, & B HEIIEPEBAPEHHOM JI0 KOHIIA BUIE
9TH BEIECTBa HE MIPOXOIAT Yepe3 CTEHKY CJIU3UCTON
o (CreHKa KeJIyJKa MOKPBITA CJI0EM CJIU3M, HEIIPOHUIIAEMBIM JIJIsl IUTATEIbHBIX BEIIEeCTB
e Crmsmucras XKeJIyaKa JIUIIEeHa CKIAI0K, TMOITOMY €€ BCACHIBAIOIIASA TOBEPXHOCTD CJIMIITKOM MaJia
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3amanue 10.

st 1yMTesIbHOrO XpaHeHusl KJIeTOK YesIOBEeKa (HAIPUMED, CIIEPMATO30UI0B UJIM CTBOJIOBBIX KJIETOK) UX IOMEIIAI0T B
JKUJKUHA a30T 1pu Temmnepatype okosio —196 °C. Tlepes 3amopasknBaHreM B KJIETOUHYIO CYCIIEH3UIO 0O3aTETHHO T00ABIISIIOT
CIIeIuaJIbHbIe BEIECTBA, HA3bIBAEMbIE KPUOIIPOTEKTOPAMHU.

Bo Bpemst 0OHOTO U3 IKCIEPUMEHTOB HCCJIEIOBATEb CIAYYaiHO TMPOIyCTUI 3TOT dtal. llocie pasMoparkuBaHus OKa3as0Ch,
910 OOJIBIITMHCTBO KJIETOK TOrubJI0, XOTsI TEMIIEPATYPA XPAHEHUS U BPEMs 3aMOPaKUBAHUS ObLIA OINHAKOBBIMU.

Kaxkoe obbsicuenue Hanbosiee BepoOsITHO?!

OrtBet:

e [Ipu cBepxHU3KOI Temieparype HeobOpaTuMo JeHaTypupyeT mosekyia JJHK, mosromy KIeTKu TepsiioT Hacsel-
CTBEHHYI0 WH(MOPMAIIIIO

e [Ipu 3aMoOpakvBaHUU KJIETKH TIOJHOCTBHIO yTPAYMBAIOT CIOCOOHOCTH K TPAHCIOPTY BOIBI Yepe3 MeMOpaHy Ia-
K€ II0CJIe PA3MOPaXKUBAHU U3-3a OJIOKUPOBKU AKBALOPUHOB (MeMOPAHHBIX 0EJIKOB, y9aCTBYIONIUX B TPAHCIOPTE
BO/IbI)

v' Ilpu 3amep3anuu BOJa BHYTPH KJIETKH 00pa3yeT KPUCTAJLIBI JIbJa, KOTOPhIe MEXaHUYECKH [TOBPEXKIAI0T MeMOpaHbI
¥ BHYTPUKJIETOYHBIE CTPYKTYPBI

e PasmoparkuBaHUe BbI3BIBAET HEOOPATAMYIO JEHATYPAIMIO OOJIBIMMHCTBA OEJIKOB M3-32 HAIDEBAHUS

3amanue 11.

VYuactku JIHK, HaspiBaeMble TPaHCIO30HAMU, CIIOCOOHBI IIEPEMEIATHCH B Ipejenax reaoMa. HekoTopble TPaHCIO30HBI
TIEPEMEIIAIOTCS TI0 TIPUHITUITY «BBIPE3aTh W BCTABUTBH»: ydacTok JIHK mokmmaeT mcxomHoe MecTO W BCTPAMBAETCA B JIPY-
roe. /pyrue cumauasia Tpanckpubupyworca B PHK, mocie gero mo stoit PHK cunresupyercs nosas JITHK-komusi, koTopas

BCTPpaAMBaCTCA B I'€HOM.
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WccitemoBaresin NCKyCCTBEHHO 3a0JIOKUPOBAJIA PabOTy 00paTHON TpaHCKpuNTa3bl. Ilocjie 3TOro OfUH U3 TUIIOB TPAHCIIO-
30HOB IIOJIHOCTBIO [TEPECTAJT TIePEMEINIAThCsI 10 TeHOMY, TOIJIa KaK JPYToil MPOJOJKIJI IepeMemaTbcs 0e3 n3MeHeHU.
Kakoit BoiBog Hanboee 060CHOBAH?!
OrtBet:
e Ilepecranu mepememarnbesd JJHK-Tpancno3onsl, Tak Kak /st ©X pabOThI 00s3aTeIbHO TpeOyeTcs obpaTHas TPaH-
CKPUIIIIUST
e [locste mHrHOMpOBaHUsi OOPATHON TPAHCKPUITA3BI IIPEKPAIIAETCS TPAHCKPHUIIIUS BCEX TPAHCIIO30HOB KJIETKHU
v' Bbur 3absi0kupoBaH MeXaHU3M IEPEMEIEHIsS PEeTPOTPAHCIIO30HOB, TOCKOJIBKY OHU mCmosb3yioT cuate3s JIHK Ha
marpuie PHK
e Kierka crasna ycroitauBa Ko Bcem PHK-Bupycam
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Baganue 12.
Ha pucymnke mokasaHbl momepedHble Cpe3bl IBYX JIMCTHEB OIHOTO W TOTO YKe BUIa pacTeHud - 1Thermopsis montana.

nes & .‘ '..Ot -w.sl‘

1
1

OjtHO pacTeHre pocjio HA OTKPBITOM MECTe, JIPYroe - B TEHH.
PaccymoTrpute m306pazkenus u BIOEpUTE BEPHOE YTBEPIKICHUE:
OrtBer:
e Jlucr A passBuBajicd B TeHU
e Jluct B pasBuBasica B 06mmu COTHETHOTO CBETA
v Hudpoit 1 obo3HatueH cToab9aThIil Me30MUILI
e [Iudpoit 2 obo3HAYUEHO YCTHUIE, YEPE3 KOTOPOE MTPOUCKOTUT Ta3000MeH

3amanue 13.
Hekoropble HacsencTBeHHbIE 3a00JI€BAHUs TPOABJIAIOTCH HE Y BCEX HOCUTEJel 00ycaaBIMBaiomero ux remorumna. oo

HOCHTEJIEH ONMpEeIeIEHHOrO TEHOTHITA, Y KOTOPBIX MPU3HAK JEeHCTBUTEIHLHO PA3BUBAETCS, HA3BIBAIOT EHETPAHTHOCTHIO.
V uesoBexa pejKoe Hac/eICTBeHHOe 3a00/eBanue 00yCI0BIeHO JOMUHAHTHBIM ajuiesnem A. [lenerpantnocts cocrasiser 60 %.
O6a pojuTesisi UMEIOT TeHOTUIl Aa.
C Kakoil BEpOATHOCTBIO POAUBIIUIICA PEOEHOK yHACEAYeT MeHOTHIL, TPEIPACIIOIATAKIIINN K 3a00/IEBAHUIO, HO OCTAHETCSI
KJIMHUYECKU 3II0POBBIM !
BcnomorarenbHas nHpopMausa
g pacaéra HEOOXOAUMO TEPEMHOXKHUTEH BEPOSTHOCTD POXKIEHUSA PEOEHKA C HYKHBIM M€HOTUIIOM Ha BEPOATHOCTH TOTO,
9TO y HEro He Pa30BbETCs 3a00JIeBAHUE.
OTtBer:
e 15 %
v 30 %
e 45 %
e 60 %
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Baganue 14.

VYuénble cuHTE3MpPOBAIN OEJIOK B OECKJIETOUHOM cucTteMe. Ero aMUHOKHC/IOTHAS ITOC/IEI0BATEILHOCTD MOJHOCTBIO COOT-
BETCTBOBAJIA MIPUPOTHOMY OEJIKY, OJHAKO DOJIBINAS YACTh MOy IeHHBIX MOJIEKYJI OKa3ajiach HeakTuBHOU. locse nobasienms
clienaJIbHbIX KJICTOYHBIX 6€J'IKOB (HlaHepOHOB) AKTUBHOCTD IIpellapaTa 3HaYUTEJIbHO BO3pPOCJ/Iia.

Kakoe obbsicHenre HanboJiee BepOITHO?

OrtBer:

o [Tlamepons! BcTpouan B O€JIOK JOMOJTHUTEIbHBIE AMUHOKICIOTHI, HEOOXOMMMBbIE [IJIsi €r0 pabOThI

e [ITaneponnr 06pa3oBan HEOOXOIUMbBIE BOIOPO/IHBIE U TUCYIbMUIHBIE CBIA3U C OEJIKOM, TaKOi KOMILIEKC CTaJl aK-
TUBHBIM

v IllamepoHb! MOMOTJIN TOJUIIEIITHIHBIM [IEIsIM [TPABUJIBHO CBEPHYThCS, C(OOPMUPOBAB (DYHKITMOHAIBHYIO ITPOCTPAH-
CTBEHHYIO CTPYKTYDY

o [TMameponsl mojaBepryin GEJIOK TUAPOIUIY JIO AMUHOKHCIIOT, MOCE Yer0 COOPal MOJIEKYILY 3aHOBO

3aganue 15.

Ha dotorpadun mokazansl 6axkTepun, 0OPa3yomue TEPMUHAIBHBIE SHIOCIOPHI, W3-33 KOTOPLIX KJETKU MPUOOPETAIOT
XapaKTepPHYIo (POPMY TEHHUCHON PAKETKHU.
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Bribepure BepHOE yTBEp:K/IEHHE 006 OPraHU3MaxX ¢ TAaKUM THUIIOM CIIOPOOOPA30BAHUS:
OrtBet:

e HJIOCIIOPHI CJIy?KaT CIOCOOOM Pa3MHOXKEHUs 3TUX OakTepuii

e OpraHusMbl ¢ TAKUMH SHJIOCIIOPAMU MOXKHO OOHADPYKUTH B JIMIIAHHIKAX

e Crophl cofiepKaT BUPYCHI, YTO YCKOPSIET PA3MHOXKEHUE

v' MHuorue mpeicTaBuTe i POJA SBJIAIOTCH OOJTUTATHBIMU aHAIPOOAMU



Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

3aganue 16.
Ocoku - 910 OYeHb OOraTHIl BUAAME DPOJ PACTEHWiIl. Y HUX y3HABAEMBIIl OOJIMK, KOTOPBI HE MO3BOJISIET WX CIIyTaTh
BHUMATEILHOMY HAOJIIOIATENIO0 HU ¢ KAKUMHU JIPYTUMU PACTEHUSIMU.

il

/é

2 stigmas stem fruit female glume  male glume  leaf

Kaxkoit MmopdoJiornieckuii Ipu3HaK OTJIAYAET OCOKU OT 3JIaKOB?
OrtBer:

e MoukoBaras KOpHEBas CUCTEMA

v' OrcyrcrBue B3yTHil B y3iax crebiid

e OuepéaHoe JIUCTOPACIOIOKEHNE

e Conserne KoJoC

3agauue 17.

Eciyin cenars cpes cemsioieii cemenu ¢paco/id U IIPUTOTOBUTh MUKPOIIPENIApaT KJIETOK, MOXKHO YBUJIETh JIBa, THIIA 3aIlac-
HBIX 3EpPEH B KJIETKE.
Bousee kxpymabie 3épHa oKpammmBaioTcs pacTBOpoM JIoross B cuHuil mser, 601ee MEJIKUE - B 2KEITO-KOPUIHEBBIH.

Bribepure BepHOE yTBEDPKIECHIE O 3AMACHBIX BEIECTBAX ITOM KJIETKMU:
OrtBer:
v' DBosee Mmesikne 3épHa 1Ipe/ICTABIIEHBI, CKOPEE BCEr0, IVIODYIAPHBIMU OEJIKAMUI
e Bojiee kpyiHbie 36pHA IIOCTPOEHBI U3 IJIUKOI'EHA,
e Bosiee kpynabie 3épHa cHOPMUPOBAINCH B UTOILIA3ME KJIETKA
e Bosee menkue 3épra obpazoBasinch OJaromapst pabore, B OCHOBHOM, IVIAJIKOTO JHJIOMJIA3MATAIECKOTO PETHKYIYMA
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Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

3aganue 18.
TlM'uapoumabie mosumbl OTHOCATCS K Tty CTpPEKAoIue 1 UMEIOT PA3HbBIE 2KIM3HEHHBIE IUKJIBL - Y HEKOTOPBIX €CTh OTAeTbHAS
cTaJs MeJIy3bl, Y HEKOTOPBIX MeJy3a peayrupoBana. JlaHo n3obparkenue mpegcraBuTess ruaponaubix poga Obelia.

Bribepure BepHOe yTBEpKIeHHE 00 9TOM OpPraHu3Me:
OTBerT:
e ITO KUBOTHOE UMeEET OPIOIIHYI0 HEPBHYIO IEIIOYKY
e ITOT OpPraHW3M OJHOKJIETOYHBIA U CEKPETUPYET TBEPIBIA ITOMUK CJIOXKHON (DOPMBI
v’ DTO KUBOTHOE MMEET CTPEKATEIbHBIE KJIETKN
e ITOT OpPraHu3M MMeeT CKBO3HON KMIIEYHUK

3aganue 19.

y IIanyueHTa JUArHOCTUPOBaJIA TAXKEIIOE XPOHHUIECKOE 3&6OH6B3HHG II€9YCeHU. qepe?, HECKOJIbKO MECAIIEB Y HEro IoABUJINCH
BBIpAXKEHHBbIE OTEKM HUKHUX KoHeuHocTeil. MccmemoBanme mokasaso, 9To (PYHKIUS MOYEK W paboTa CepIeTHO-COCYIUCTOMN
CHUCTEMBbI OCTal0TCd B IIpeje/iaX HOPMBbI.

Kakoe napyirenue (pyHKIMY 1mevyeHn HauboJjiee BEpOATHO OObsICHSIET PA3BUTHE OTEKOB?

OTBerT:

o yBeJ’II/I‘{eHI/Ie CHHTE3a MOYEBHUHBI II€YCHBIO IIPHUBEJIIO K HaKOIIJICHUIO aMMHaKa B KPOBH, YTO BBI3BaJIO ycI/IJIeHHbeI
BBIXO/ BOJIbI N3 KPOBEHOCHBIX COCYJIO0B B TKaHHN

e YMeHbIIeHnE 00PA30BAHUS KETIHBIX KUCJIOT HAPYIIUJIO IMYJIHIUPOBAHUE KUPOB, MMOITOMY KUJIKOCTH MEPECTAIA
YIEPXKUBATHCA B KPOBEHOCHOM PYyCJIe M3-3a HAPYIIEHUs TUAPOPOOHOrO CJIosk

v' CHuzkenue cuHTE3a aab0OyMUHA YMEHBIIUIO OHKOTHIECKOoe (co3aBaeMoe GeIKaMu) JIABJICHUE TIA3Mbl KPOBH, I10-
9TOMY YaCTb KHAKOCTH HadaJla IIEePpeXOoaAuTh U3 COCYJ0B B TKaHU

o CHI/I}KQHI/IG 3allaCaHud KpaXMaJa B II€YC€HU YMEHLIINJIO KOHIIEHTPAIIUIO I'VIIOKO3bI B KPOBH, YTO BBI3BaJIO II€peMe-
IIEeHUEe BOJBL U3 COCYJI0B B TKAHU

10



Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

Baganue 20.
Mopckoit aires - 3TO MeJarndIeCKuil XUITHBIM OPIOXOHOTHI MOJLITIOCK.

Bribepure BepHOE yTBepkKIeHUE 00 3TOM OPraHU3Me:
OTtBer:
o {BiisieTcsd MHOTOKJIETOYHBIM aBTOTPO(MOM
e Heppmuasg cucrema Tpy6daToro Tuma
e BoJibIiyto 4acTh KU3HU IIPOBOJUT B BHUJIE OJHOKJIETOYHBIX CIIOD
v B HepBHOIT cucreme ecTh raH My (HEPBHBIE Y3JIbI)

3amanue 21.

BripaboTka ropMOHOB KOPBI HAJIIOYETHUKOB YIIPABJIAETCA TUITO(MU3IOM: OH BBIJIEJISET TOPMOH, CTUMYJIUPYIOMIANR HAJIITO-
qeqHuKA. dem GoJIbIle TOPMOHOB KOPBI HAJIITOY€IHIKOB B KPOBH, TeM cJiabee TUIIO(MU3 UX CTUMYJIUPYET, TAK TO/JIEPKUBACTCS
[TOCTOSIHHBIN YPOBEHDb 5TUX TOPMOHOB. [Ipu HEKOTOPBIX 3a60jIeBaHUsAX OOJIBHOMY JIJINTEJIBHO, MECAIIAMU, BBOJST IIPEIapaThl
TOPMOHOB KOPBI HAIIIOYE€YHUKOB. Bpaun HUKOI[a He OTMEHSIIOT TaKOe JIe9eHre CPa3y, a CHUXKAIOT 103y ITOCTEIIeHHO, B T€I€HUE
weqenb. [loyemy pe3kas oTMena mpemapara omacHa?

OrtBet:

e Bpe/@HHBIN Npenapar HAKAIUINBAETCS B TKAHSIX, U IPHU PE3KO OTMEHEe OH HAYMHAET OBICTPO BBIXOIUTH B KPOBb,
BBI3bIBasi OTPABJIEHUE

v' 3a BpewMms JiedeHUs cCaMy HAJIIOYECTHUKY TIOYTH IEPECTAIOT PA00TATh, U IIOCJIe OTMEHBI IIPerapaTa OPraHu3M KaKoe-
TO BpeMsi OCTaéTcst 6e3 3TUX TOPMOHOB

o Kilerku-muineHu 3a BpeMs JIEUEHUsI TEPSIOT PEIENnTOpPbl K 9TUM TOPMOHAM M HE MOTYT BOCIPUHSITH CHTHAJ OT
CODCTBEHHBIX HAJIITOYETHUKOB

e Peskasi orMeHa mpenapara MPUBOIUT K TOMY, YTO MUIOMU3 HAYMHAET BHIPAOATHIBATH CTUMYJIAPYIOIIII TOPMOH B
n30BITKE, U HAIOYEUHUKN UCTOIIAIOTCS

11



Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

Baganue 22.
s Toro 9Tobbl BMECTUTH KaK MOYKHO OOJIBIE TeMOTJIOOWHA, SPUTPOIUT MJIEKOIMUTAIONINX B X0/ CO3DEBAHUS TepsieT
SIPO, MUTOXOHIPUHU, PUOOCOMBI U SHIOIIIIA3MATHIECKII PETUKYILYM.
Bribepure BEpHYIO XapaKTEPUCTUKY 3PEJIOT0 SPUTPOIHUTA MIIEKOIUTAIOIIErO:
OTtBer:
e He cnocoben cunresupoBars ATD
o Jlumén murockesera, 6aarogaps 94eMy JIerko MPOTUCKUBAETCS depe3 y3Khe KanuJIsapbl
v' He cniocoben cunTe3upoBaTh reMoryioonH
e llcrosib3yer 9acTb MEPEHOCUMOTO UM KUCJIOPOJA JIJIsi COOCTBEHHOTO JIBIXAHWS

3amanue 23.
B kirerkax kakoro oobekra HET sinep?
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Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

Baganue 24.

UccmenoBaresn TpUrOTOBUIN IATATEIBHYIO CPEITY, COAEPIKAIIYIO TUIIOKO3Y, aMIHOKUCIOTEL, sutuabl, AT® u Bce Heobxo-
JAMble MUHEDAJIbHDIE BEIIECTBA. 3aTEM B He€ BHECIH OOJIBIIIOE KOJIUIECTBO BUPYCHBIX YACTHUIL U ITOAEPKUBAJN ONTHMAILHYIO
TeMIIepaTypy B T€deHrue HECKOJIbKUX CYTOK. HeCMOTpS{ Ha 3TO, YMCJIO BUPDYCHBIX 9aCTHUI] HE YBEJINIUJIOCH.

Kaxkoe o6bsicnenne Hanbosiee MOJTHO 00bACHSIET TOJIYYeHHBI Pe3ysIbTaT?

OTtBer:

e Bupycuble 9acTUIBI CIOCOOHBI PA3MHOXKATHCSA TOJIBKO MTPH BBICOKOI KOHIIEHTPAIINH HYKJIEOTH/IOB, KOTOPBIE OTCYT-
CTBOBAJIM B CPeJie

e Jlyis1 cOOPKU HOBBIX BUPYCHBIX YaCTHIL HEOOXOIUM KOHTAKT HECKOJIBKUX BUPYCOB JIPYT C JPYTOM, & UX M3HAYAJIBHOE
KOJIMYECTBO OBIJIO HEJIOCTATOYHBIM, [IO9TOMY OHU HE B3aMMOJIEHCTBOBAJMU JIPYT C JAPYIOM M HUX HYHUCJIO OCTAJIOCDH
HEM3MEHHBIM

e PasmHO)KeHNE BUPYCOB BO3MOXKHO TOJILKO B IIPUCYTCTBUM JPYTUX MUKPOOPraHu3MoB (6akrepuii, rpuboB uiau oji-
HOKJIETOYHBIX ) U3-33 MYTYAJUCTUIECKUX OTHOIICHUI

v' Bupycel He nMeioT cOGCTBEHHOTO allllapaTa CHHTE3a 0eJIKa U 3aBUCAT OT PHOOCOM, (PEPMEHTOB U IHEPTETUIECKUAX
PECYPCOB JIPYTOro KUBOI'O OPraHU3Ma

3amanue 25.

N3BecTHO, 9TO BET MBIMIEYHONW TKAHU JIOCOCA HE JETEPMUHUPOBAH N€HETHIECKH, & 3aBUCUT OT JIMETHI pbIObl. Kaporuno-
UJIbI, CHHTE3UpyeMble (DUTOINIAHKTOHOM, CHAYAJA ITONMAJAI0T B OPraHM3M MEJIKUX PAKOOOPA3HBIX, & 3aTeM yiKe I0eIaf0TCs
pbI6oit. B MBIIIEUHBIX KJIETKAX JIOCOCEBBIX PBIO €CTh ClenuduIecKue PEnenTophl, CBI3bIBAMOIIIE KAPOTUHOUIbI (KOHKPETHO
acTakCaHTuH). ITO MHTEPECHO, KAPOTMHOUJbI B KJIETKAX PbIO BBINOJIHAIOT MOYTH BCe Te K€ (DYHKIMU, 9TO U B KJIETKAX
bUTOITIAHKTOHA.

Yro HE oraocuTCs K (DYHKIUAM aCTAKCAHTHHA B OPraHU3ME JIOCOCEBBIX PBIO (MM MX UKPBI)?

OrtBet:

e 3ammra OT U3GbITOYHOTO YPOBHsI HHCOISIAN (COTHeTHOrO Y -1u31yaeHust )
e 3BamuTa 0T aKTUBHBIX (POPM KuCJI0poaa (HAIPUMED, MEPEKUCH BOAOPOIA)
e Yuacrue B CHHTE3€ BUTaMUHA A B KadecTBe IPEKypcopa

v/ YiaBiuBaHUE [IOTOJHUTEJIHHBIX KBAHTOB CBETA

3amanue 26.

OcHoBHas THIIEBast MEMOYKA OKEAHA BBITVISIUT TaK: (PUTOIIAHKTOH — 300IJIAHKTOH — HeKTOH. OJIHAKO Tepe/l TeM Kak
OBITH CheJIEHHBIM 300ILIAHKTOHOM, (PUTOILIAHKTOH ITPOU3BOIUT MHOI'O OPraHMYEeCKUX BEIECTB, KOTOPbBIE MOKHUJIAIT KJIETKHU
u He OyIyT Jajiee TPAHCIIOPTUPOBATHCS O OCHOBHON MUINEBOI Iernovyke. Hampumep, IuaToMOBBIE BOJOPOC/U BBIIEISIOT
CJIn3b, KOTOpasg He OymerT moTpeb/IsaThCd 300ILIAHKTOHOM. DTH OPraHWYeCKHe BEIeCTBAa HE MPOMAJAI0T M3 IHUIIEBOIM CeTH,
HO TIOTJIOIAKOTCA OAKTEPUSMH. BakTepuu 3aTeM MOealoTCs MPOCTEHIINMU, & MPOCTEHIIE - 300IJIAHKTOHOM. DTa YacThb
TpodUIecKoil ceTn HA3BIBACTCA OAKTEPUATBLHON TETIIEH.

Kakoe MecTo 300IJIaHKTOH 3aHMMAET B OCHOBHOM IHUINEBOI IIEIIN OKeaHa, & KAKoe - B HaKTepUAJILHON 1eTie?!

OTtBer:

e Komcyment Il mopsimka n peaymenT cOOTBETCTBEHHO

v' Koncymenr I nopanka u xoucyment 111 mopsaka coorBeTcTBeHHO
e Komncyment III mopsifika u mpoayIieHT COOTBETCTBEHHO

e [IpomynenT u koHcyMeHT | mopsijika cOOTBETCTBEHHO
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Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

3aganue 27.

CreHKa KPOBEHOCHOTO KalWLIsipa 00pa30BaHa CJI0EM ILIOCKUX KJIETOK - SHJOTEIUEeM, KOTODBIA JIEXKUT Ha Oa3aabHON
MeMOpane. Y KaIuIgpOB, H300PaKEHHBIX HA PUCYHKE, MEXKY COCEIHIMU KJIETKAME SHIOTEJNA UMEIOTCS IMUPOKHE IIeJId, a
bazaJsibHas MeMOpaHa 110/ HIMU IIPEPBIBUCTA WX OTCYTCTBYET. Biaronaps 3ToMy 4epe3 CTEHKY TaKUX KaIllUJIJISIPOB IIPOXO/IAT

He TOJIBKO BOJa " paCTBOpéHHBIe BeIIeCTBa, HO W KPYUHBbIE OeJIKu U JaxKe 1eJible KJIETKH. Takue KaluJIJIdApbl HAa3bIBAIOT
OPEPLIBUCTBIMU, UJIN CUHYCOUJTHBIMU.

B KakoM oprane BCTPEYaroTCsa KAIMLISAPBL 3TOrO TUIa?
OTser:

v" B kpacHOM KOCTHOM MO3Te
e B noueunnix Kiyboukax

e B rojoBHOM MO3TE

o B CKeJIETHBIX MBIIIIIax

3aganue 28.
Kakoit tkanu HET Ha npuBeiéHHOM cpe3e pacTeHus !

OTBer:
v Kambus
o DjiosMbI
o CKepeHXUMBI
e DuuIepMbl
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Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

Baganue 29.
B mekoropbix permonax Kuras mo cux mop coxpaHseTcs JOBJIS PBIOBI C TOMOIIBIO CIEIUAIBHO 00y I€HHBIX OAKJIAHOB.

DTOT HABBIK MEPEIASTCS M3 MIOKOJIEHUSI B TOKOJIEHUE, 8 BOCIIUTAHNE U MOJIOTOBKA ITHUI] HAYMHACTCS ¢ MOMEHTA BBLIYILIE-
Hus u3 giina. [IpejcraBpre, 9TO P BAME COJIEPKUMOE MYCOPHON sIMBbI TAKOW MECTHOCTH, B KOTOPOM I€PEMEIIaHbl KOCTH
[ITUI U PBIO.

Kax BbI OTJI9mTE 3JIEMEHTHI ITUYbErO CKeJIieTa 0T PhIObero?

OrtBet:

v' Kocrtn nrut, BHyTpH 1yCcThle, a KOCTH PbIO - IJIOTHBIE

e Y IITHI[ KOCTH I'MOKME U COCTOSIT U3 XPsIIlia, a Y PhIO OHU BCerna TBEPIbIE, XPAIIEeil He Comep:KaT
e Kocru mruiy jierde polObUX, TaK KAK B HAX HET COJIeH KaJIbITHs

e YV IITHI[ TPAKTAIECKU BCE KOCTH CKEJIETA ITOIBUKHO COEIUHEHBI MEXK Ty cODOi

3amanue 30.

«Bapmuaruu, He 1moJie3HbIE U HE BPEIHDbIE, HE MMOABEPTaUCh Obl JEHCTBUIO €CTECTBEHHOIO 0TOOPa M OCTABaJINCh OBl KOJIEh-
JIFOIIIUMCSI 9JIEMEHTOM. . .». B 3Toii nurare u3 «lIpoucxoxpenus: sugopy Y. JlapBuHa yrmomMuHaercsi KoJiebaHUE IJIEMEHTOB -
TO €CTh U3MEHEHUE YaCTOThl HENTPAJIbHBIX aJlIeJIelt.

Kak 3T0oT mporecc Ha3bIBAETCA B COBPEMEHHON TEOPUU 3BOJIIOLMN !

OTBerT:

v peiid renon

e Myrarenes

e Pexombunarms

e IIpucnocobnenue

15



Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

Baok 2

B saganusix sroro 6,i0Ka Hy>KHO BBIOPATh OJMH UJIM HECKOJIBKO BEDHBIX OTBETOB.

3a KaxKJplil MPaBUWJIHLHO BHIOPAHHBIN ¥ MPABUILHO HEBLIOpaHHBI oTBeT Haumcisercs 0,4 6anna. 3a KaXKIblil HEITPABUIHLHO
BeIOpanHbIi oTBeT cauMaercd 0,4 Hasa.

MaxcumanbHblil 6a/I 3a 3ajlaHue - 2.

Maxcumanbubiil 6a/1 3a Bee 3aanus 0Jioka 2 - 20.

3amanue 31.

Ha pucynke mokazano, KaK H3MEHAETCS KOHIEHTPAIUS PA3JIMYHBIX OUK/JIXHOB B KJIETKE HA MPOTAMKEHUU KJIETOYHOIO
k. Ilukiuab! cessbBaroTes ¢ nukianazasucuMbivu kuaasamu (CDK) u perysmpyror nepexosn kierku mMexy daszavu Gy,
S, Go 1 MUTO30M.

Unknuu B
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.

KoHueHTpaums

Gi-asza S-haza G,-dasza MwuTo3

VuéHble ncciIeI0BaIn HOPMAJIBHYIO COMATHIECKYIO KJIETKY YeJIOBEKA M YCTAHOBHJIM, YTO B HEll HAOJIIOIAETCS MAKCUMAJIh-
Hasl KOHIEHTPAIUS [UKJITHA A.
OxapakrepusyiiTe TaKyO KJIETKY:
OrtBet:
v Komumgecrso mosexyn JIHK B sinpe cocrasisier 4c
e CecTpHUHCKHE XPOMATHJIBI OCTAIOTCS COEIMHEHHBIMU B COCTABE KOMIIAKTU3UPOBAHHBIX JIBYXPOMATH/IHBIX XPOMOCOM
e Mukporpybouku BepeTeHa JesIleHusI TPUKPEIUINCh K KHHETOXOPaM XPOMOCOM
v B kueTke punionubnit Habop xpoMocoM (2n)
e B knerke naunnaior paborars JITHK-zasucumbie JIHK-mmommmepasnr

3aganue 32.
V pacreHust OKpacKa CeMsIH OLPEJeJIsieTCs JIByMsI TOJIMMEPHbIME reHaMu. Kazk/Iplil IOMUHAHTHBIN aJljIejlb YBeJININBAeT
BBIPDAOOTKY NUTI'MEHTa HA OJUHAKOBYIO BEJINUUHY.
TTocste ckpemuBanus AaBb x AaBb moayanin MHOTOYHUCIEHHOE TOTOMCTBO.
Bribepure BepHBIE yTBEDKICHUS:
OTtBer:
v' Haunbosiee MHOTOUMC/IEHHOI OKaXKeTCsl TPYIIIla PACTEHUN C ABYMS JOMUHAHTHBIMY aJlIeJIsIMU B T€HOTHUIIE
v' Pacrenns c renorumamu AAbb u aaBB 6y/iyT uMeTh OIMHAKOBYIO HHTEHCUBHOCTDH OKPACKHU
v' Tenorunst AABb u AaBB OyayT uMeTb OJMHAKOBBII (heHOTHII
e Bce pacrenns ¢ oMHAKOBBIM (DEHOTHUIIOM UMEIOT OJMHAKOBBIH [€HOTUI
v' Cawmpble cBeT/Ible U caMble TEMHbIE PACTEHUsI OY/IyT BCTPEUATHCS IPUMEPHO OJMHAKOBO PEJIKO
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Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

3aganue 33.
Kakwue cycraBbl 4esoBeKka CIOCOOHBI TOJBKO K CTMOAHUIO-PA3THOAHUIO0 BOKPYT HOMEPEIHON Ocu?
OrtBet:
v JlokreBoii cycras
e [IscrHo-danaHroBelil cycras
o DaceTouHBINl CYyCTAB MEXKJTy TO3BOHKAMU
v' Mexdasanrosslii cycran
e TazobenpeHHbIN cycTaB

3amanue 34.

Ha pucyHnke mokasaH mporecc mepejadu reHeTudecKoil mH(OopManuy OT OIHON OakTepuu JIpyroi.

© > Co
G Ge)
GCILINe)

Broibepure BepHbIE yTBEpKIeHUA 00 STOM MPOIECCE:
OTtBer:

v TlepenaBaemas mosekyina JTHK obbrano permnupyercs, O3TOMY JIOHOP He TepsieT €€ Mocje mepeiain
e Bo Bpewmsi KoHbIOTaIuu 06s13aTE€JIHHO TPOUCXOIAT OOMEH yUacTKaMi OAKTEPUATBHBIX XPOMOCOM

o Ilepenaga marepmasa BO3MOXKHA TOJIBKO MEXKy OAKTEpUAME PA3HBIX BUIOB

e [locaemoBaTebHOCTL XPOMOCOMBI DAKTEPUU-PEITUTTNEHTa 00SI3aTeTHHO U3MEHUTCS

v’ Takas nepejiada Marepuasa sBIsgeTcs GOPMOI TOPU30HTAIBHOTO MEPEHOCA T€HETUYIECKON HHMOPMAIINN
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Pasbop wroavnozo asmana BcOIIl no 6uoaceuu dasn 11 xaacca, 2026/2027 y4. 200.

3aganue 35.

IIpopoctku ropoxa 06paboTaam PACTBOPOM HOBOTO T'epOHUIIUIA - BEIIEeCTBa, KOTOPOE MHIMOMUPYET POCT WM YHUITOXKAET
pacTenwus.
B xone nukybamuu ¢ repOUIuIoM U3Mepsii HHTEHCUBHOCTh (POTOCUHTE3A, JIbIXAHUA U CUHTE3a ITUJICHA.

—— doTocuHTes
1.6 1
— —— [bixaHue
Sl e e CuHTe3 aTuneHa

1.2 4

MHTeHCMBHOCTb Npouecca (0TH. ea.)

O6paboTKa Bpemsi nocne 06paboTku repbuLnaom

Wsyunre rpaduk u BeIOEpUTE BEPHBIE YTBEPKICHUS:
OrtBet:
v' Ecim repburiuy 610KUpyeT CBETOBYIO cTajuio GOTOCHHTE3a, pacTeHune nepectaér obpasossiBath AT® u HAJIOH
B XJIOpoIIacTax, Heooxomumble s pukcamuu COy B mukie Kanbsuna
v’ Tlosnnee cHUXKEHUWE JBIXAHUS MOXKET OBITH CBSI3aHO C yMEHBIEHWEM IMOCTYILIEHUs] CaXapoB, OOPa3yIOIIUXCs IPH
doTocuHTE3E
e [lepBuvHOIT MUIITIEHBIO TEPOUTIHIA, CYIA IO TPAMUKY, ABIAETCT CUHTE3 ITUICHA
e Ilo rpaduky MOXKHO CYIUTH, YTO CKOPOCTb TPAHCIIMPAIIUU CHUZKAETCS JI0 HYJIA OJJHOBPEMEHHO C T1a/IEHUEM CKOPOCTHU
dorocunTE3R
e YcujleHWE CHUHTE3a ITHUJIEHA Ha IMO3JHUX dTAllaX SKCIEPUMEHTA CBI3aHO C aJIalTallieil PACTEHHS K M3MEHEHUIO

JJTAHBI THST

3amanue 36.
Ha pucynke mokazaH MexaHU3M aKTUBAIMU TPaHCKpUluu sykapuorudeckoro rena (1 — JTHK, 2 — suxancep, 3
npoMoTop, 4 — TeH, 5 — GeJoK-aKTUBATOp TpaHCKpumu, 6 — Gesok-menuarop, 7 — PHK-mommmepasa).

= e
f
1 L J\ /
e
- @

Myramnust B Ipyrom reHe, KojupyroieMm Gesok-meauarop (6), mpuBesa K TOMy, 9TO MEIUATOP YTPATHI CIOCOOHOCTH
CBA3BIBATHCA € OeIKOM-akTuBaTOpoM (5).
Kakue nociencreust Hanbosiee BepOATHBI!
OTBerT:
v' BeposTHOCTH 06pa30BaHus TPAHCKPHUIIIMOHHOI'O KOMILJIEKCA YMEHBIIATCS
v' Ckopoctb cunreza MPHK manHoro rema cHusmTCs
e AMUHOKHUCJIOTHAS TOCJIEIOBATEILHOCTD OEJIKA U3MEHUTCS
v' HykiteoruiHasi mOC/I€I0BATEILHOCTD KOAUPYIOIIEH YacTh MeHa OCTAHETCsI IPEXKHEN
e Pemmkarus Bceit XpOMOCOMBI CTAHET HEBO3MOXKHOM
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3aganue 37.
Komoparku - 910 HEDOIBIIINE MHOTOKJIETOYHBIE KMBOTHBIE, OOBITHO YKUBYIIIUE B BOJIE MJIU BO BJIAXKHOI mouBe. HekoToprnie
BHJbI KOJIOBPATOK CIIOCODHBI K IAPTEHOI'€HESY .
Bribepure BepHBIE yTBEPKIEHUS:
OTtBer:
e KosioBpaTku SBJISIOTCS MPOAYIEHTAME HA IEPBOM TPOMPUIECKOM YPOBHE
v' KosioBparku nMeroT KU3HEHHBIH [IAKJI C TAMETHIECKON PeyKITneit
v' KosoBparku gBIAI0TCH KOHCYMEHTaMU
e [ameThbl KOJIOBPATOK (POPMUPYIOTCI HA CIIOPOMUTE
e ['aMeTHl KOJIOBPATOK JIUTLIOUJIHBI U MOABJISIIOTCS U3 CIIOP

3amanue 38.
Ha pucyHke mpecTaBieHo (QUIOreHeTHIECKOe IEPEBO MHOTOKJIETOUHBIX KUBOTHBIX (Metazoa).

EUKARYOTA
METAZOA

Hemichordata C4%,

Echinodermata ¥

Chordata @
Gastropoda
—‘:Biva Ivia
Annelida )
Hexapoda
E Crustacea

Priapulida #%,

Deuterostomia

Triploblasta

Mollusca
.

Bilateria

Arthropoda

-

Protostomia

Ecdysozoa Lophotrochozoa

Anthozoa

Hydrozoa Cnidaria

Cubozoa ﬁ'

Scyphozoa

"Coelenterata"

- Ctenophora

Diploblasta

Hexactinellida
Porifera

Demospongiae

Calcarea

Placozoa

Choanoflagellata
Ascomycota
—| Fungi
Basidiomycota

Amoebozoa

Chromalveolata

Excavata

0.1

ITomumo camux Metazoa, Ha HEM IIOKA3aHBI U HEKOTOPBIE BHEIIHUE IPYIIILI, K MHOIOKJIETOYHBIM YKUBOTHBIM HE OTHOCS-
muecd. Baytpu Metazoa o6o3HaMEHBI HE BCE CYIECTBYIOIIUE KA IbI.
Paccmorpure siepeBo u BbIOEpUTE BEpHBIE YTBEDKICHIUS:
OrtBer:
v/ Yest0BEeK OTHOCHUTCH KO BTOPHIHOPOTHIM KuUBOTHBIM (Deuterostomia)
e Xopaossie (Chordata) 6osree poncreernsr mosyxopaoebim (Hemichordata), wem nriokoxkum (Echinodermata)
v Boporaunukossie xkryrukonocibl (Choanoflagellata) zHan6osiee poscTBEHHBI MHOTOKJIETOYHBIM KMBOTHBIM U3 YUCTIA
n300parkKEHHBIX Ha JIEPeBe OJJHOKJIETOYHBIX OPraHU3MOB
v T'puber (Fungi) 6osee poacTBeHHBI MHOTOKJIETOUHBIM KUBOTHBIM, YeM amébozon (Amoebozoa)
e Hacexkombie (Hexapoda) Gosiee popcreentbl KoapaaTbiM uepBaM (Annelida), vem npuanymumzam (Priapulida)
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3aganue 39.
Ha cxeme mokazama mepesada CUTHAJA OT OJHOTO HEHpOHA K APYTOMY.

MpecuHanTnyecKkwii Annapar 3anp
HelpoH lonbaxu
Teno
HellpoHa [eHapuTbl

PaHHas
SHpocoMa

CHHaNTHYeCKue
Be3UKYAbI

| Mpecunantudeckasn
MemMEpaHa

i (]
B i e ) "> oeparui
3 { CuHanTudeckas ® ] BeicBoSoKACHHE @ ) . PaTHbIl

MocTcuHanTUYecKuit \ 3 T o ernousamaron ¢ 5 aaxear

HEeWpOH

KneTounbii oTeeT

\‘ NocTcuHanTUYecKan
v MeMm6pana

Paccmorpure cxemy u BbIGepuTe BEPHBIE YTBEPIKICHMUS:
OTtBer:
v' Tlepemaua curnajia depe3 CHHAIC BO3MOXKHA TOJIBKO B OJHOM HAIPABJIEHWM: OT IIPECHHAITUYECKOrO HEHpOHa K
TOCTCUHAIITHIECKOMY
v' Heitpomenmarop npeomoseBaeT CHHAITUIECKYIO IEJIb C MOMOINBI0 Tuddy3un
e Heitpomeauarop mpoHUKAaEeT BHYTPb MOCTCHHAINITHYIECKOTO HEHPOHA W TaM BBI3bIBAET KJIETOYHBIA OTBET
v OsH U TOT Ke HeHPOMEIUATOP CHOCOOEH BBI3BATH Y PA3HBIX IMOCTCUHAINITHIECKUX KJIETOK PA3HBI OTBET
v Ilpekpaienue curnajia Tpebyer yiaajeHus HeHpOMeIuaTopa U3 CUHAIITUYIECKON e u

3aganue 40.

[mobasbHOE M3MEHEHNE KJIMMATa CBI3aHO HE TOJBKO C MOBBLIMIEHNEM CPEIHErOOBBIX TEMIEPATYD BO3IAyXa. Y BEJIUYCHUE
KOHIIEHTPAIIUH YIVIEKUCJIOTO ra3a B arMocdepe TakkKe MPUBOJIUT K TOMY, YTO OH HAYUHAET OOJIBIIE PACTBOPATHCSA B BOJOEMAX.
WN3-3a sToro, HampumMep, MPOUCXOIUT CMEINEHIe KUCIOTHO-IIEJIOUHOTO HalaHca B OKeaHe. YIJIEKUCJBIN ra3, PacTBOPSSCH B
BOJIE, IIPOM3BOJIAT YTOJIBHYIO KUCJIOTY, U OKEAH 3aKHUCJISIeTCs.

Kaxk 3akucienue MoxkeT BIUATH Ha (hayHy OKeaHOB?

OrtBer:

v’ JInauHKaM paKOBUHHBIX MOJIJIIOCKOB CTAHOBUTCH CJIOXKHEE PA3BUBATHCS

V' HHCIIEHHOCTb HEKOTOPBIX OJHOKJIETOYHBIX *KUBOTHBIX CHJIBHO MTOHUKACTCS

v Mauibku pbib, 60jiee BOCIPUMMYMBBIE K M3MEHEHUIO YCJIOBUIl CPEJIbI, 9eM B3POCJIBIE PBIObI, HAYUHAIOT IOrMOATH
Jarne

v' Kopasutobie pudbl MeiieHHEE PACTYT

v’ Ilagaer uuciennocts dopamuaudeEp
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Baok 3

B zajanusx sroro 6J10Ka Hy»KHO yCTAHOBUTH COOTBETCTBUE.

3a KaxkIayro BepHyIO mapy Hauucjasgercs 0,5 basuia.

Maxkcumasbubie 6asuiel: 3aganue 41 - 2; 3amanus 42, 43, 44 u 45 - 1o 3.
MakcuMmaabHBIR OaJL1 3a Bee 3amanus 6Jjoka 3 - 14.

Baganue 41.

[IBeTOK MOKPBHITOCEMEHHBIX COCTOUT U3 YETHIPEX KPYI'OB OPTraHOB, PACIIOJIOXKEHHBIX CHAPY?KHM BHYTPD: YAIIEIUCTUKHU, JIe-
[TECTKY, THIYUHKHU U ILIOJOJUCTUKY. KaKoii opra pa3soBbETCA B KayKJIOM KPyTe, OlPeIesIsieTcs COYeTaHneM paboTaOMIUX TaM
renoB kiytaccos A, B, C u E — 3T coueranust moka3aHbl Ha CXEMe.

A 9] -

Nenectkn TbIYMHKM MnogonucTuku

Yactn uBeTtka YallenueTuku

Kpyrn | 1 | 2 E | 4 |

["eHbl A | C

lennr kaccoB A u C mofiaBisgior paboTy JpyT IPYTa: €CJIA TeHbI OJIHOTO U3 TUX KJIACCOB BBIXOJAT U3 CTPOS, TEHBI APYTOro
HAYUHAIOT PaboTaTh BO BCEX YETHIPEX Kpyrax. ['enn kiracca E HeobxomuMb! /118 GOPMUPOBAHUS JTIOOOT0 U3 I€THIPEX OPTraHOB
[IBETKA.

Ha pucynke mokazaHbI I[BETKH PACTEHMIA, y KAXKJIOTO U3 KOTOPBIX HAPYIIEHA PAabOTa I€HOB OIHOIO U3 KJIACCOB.

VeranoBuTe COOTBETCTBUE MEXK/Y I[BETKAMU U ONMCAHUSMU M€HETUYECKUX HAPYIIEHUN B HUX.
B amom 3adanuu kadcdomy 6apuanmy u3 AE6020 CMOAOUA COOMBEMCMEYEM POGHO 00UH BAPUAHM U3 NPA6020 CMOoAbUQ.
Omeemut npusedervl HUMCE 8 HYHCHOM NOPAJKE.

A Ilotepsa dyuknuu renos E
B Iloteps dyuknuu remos B
B ITorepst bysuKIME resos A
r [Morepst dyukuu reros C
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Baganue 42.

YcTaHOBUTE COOTBETCTBUE MEXK/Iy CBOMCTBAME M€HETHIECKOIO KOIA M IIPUMEPAMHU, KOTOPbIE UX WLIIOCTPUPYIOT.

B amom 3adanuu kasxcdomy 6apuanmy u3 Ae6020 CMOAOUA COOMBEMCMBYEM POSHO 00UH BAPUAHM U3 NPAB020 CMOAOUQ.
Omeemovt npusedervl HUMCE 8 HYHCHOM NOPAJKE.

TprILIETHOCTD Bo Bpemsi TpaHCHsAnuu pubocoMa mMOC/IeI0BATEILHO CINTHIBAET WH(MOPMAIUIO IPYIIIAMA IO
TPU HYKJIEOTHUIA

BbIPOXK IeHHOCTD HekoTopble TOYeUHbIE MyTAIMN (3aMEHbI) He M3MEHSIIOT aMUHOKUCIOTHYIO MOCJIE0BATEI b
HOCTBL OeJIKa,

O IHO3HAYHOCTD Konon UGG komupyer ToJIbKO TpUrrodan

VHUBEPCAIBHOCTD T'en Mejy3bl, BCTPOEHHBIN B T€HOM pacTeHUsl, 00ECIIEYNBAET CUHTE3 TAKOTO YK€ (DJIyOPeCIIeHT-
HOTO OeJiKa,

HenpepbIBHOCTD ITocne ymajenus: 0JHONO HYKJIEOTH 1A U3MEHSIIOTCSI paMKa CUMTHIBAHKS U BCsl TIOCJIEI0BATE b=
HOCTB HeJIKa II0C/Ie MECTa, MYTAIlUU

HernepekpbIBaeMOCTb Kazkaprit mHykisreorun; MPHK BXoguT TOJIBKO B COCTaB OIHOIO KOJOHA IIPU TPAHCJISIIIUN

3amanue 43.

YceraHoBUTE COOTBETCTBUE MeK/1y KJjlacCaMH IIO3BOHOYHLIX U dJIEMEHTaMM CKeJleTa UX Hpe,ZLCTaBI/ITeﬂeI‘;I.

B amom 3adaruu kaxcdomy 6apuaHmMy U3 AE6020 CMOAOUG COOMBEMCMEYEM DPOSHO 00UH BAPUAHM, U3 NPABO20 CMOAOUA.
Omeemvi npusedenv, Hudtce 8 HYHCHOM NOPAJKE.

A MutekomuTarorme
B Pentuimm

B 3eMHOBOJIHBIE

r Mitekonurarorne
P Penrruiun

E Miekomnnraorye
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Baganue 44.
YcTaHOBUTE COOTBETCTBHE MEXKIY TKAHAMH WU CTPYKTYPAMHU PACTEHHUs W X 0DO3HAYMEHUSMHU Ha (pparMeHTe cpesa.

B smom 3adanuu xastcdomy eapuanmy u3 Ae6020 CMOAOUG COOMBEMCMBYEM POSHO 00UH 6APUGHIT U3 MPAB020 CMOAOUG.
Omeemvi npusedenvl HuNCe 8 HYHCHOM NOPAJKE.

DaosMma

Duuepma

Yerbure

CxiteperxumMa

Kosnenxuma

N | W| | Ot = | &

ITapenxuma

3amanue 45.
VceTaHOBATE COOTBETCTBHE MEXKJLy OPTaHW3MAMHU U TPOU3BOJMMBIMUI MMU BEIIECTBAMU, KOTOPBIE JIIOIM UCIIOIb3YIOT JIJIsi
CODCTBEHHBIX HYK/I.

B amom 3adanuu kaxcdomy 6apuaHmy U3 A€6020 CMOAOUG COOMBEMCMEYEM DPOSHO 00UH BAPUGHM, U3 NPABO20 CMOAOUA.
Omeemut npusedervl HUMCE 8 HYHCHOM NOPAJKE.

A [lerutmmmmea

B Momounast KucJI0Ta
B DTaHos

r Arap

1 Anbrunar

E Kodenn
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Baok 4

B srOM 6J10Ke HY2KHO PeNIuTh KOJIMYECTBEHHBIE 33 IaH.
3a KaxK bl TpaBUILHBIN OTBET HAUUCIIETCS 3 baslia.
MakcuMaabHBIR OaJLT 38 Bee 3aaanus 0J0Ka 4 - 6.

3amanue 46.

B xunkoit muraTenbHoi cpese BohiparuBam bakrepun. Cunraiite, 9T0 00bEM KYJIBTYPHI B XOJ/I€ BHIPAIIUBAHUS HE U3Me-
HeJICS, a KJIeTKH He norubam. OHU Pa3MHOXKAIUCH OMHAPHBIM JI€JICHHEM, U KayKasd KJIeTKa JeIUIach KaxKiable 30 MUHYT.
Yepes 5 1acoB mociie HaYaJa SKCIEPUMEHTa KOHIIEHTPalns OAKTEPHil CTajla CJIIMIIKOM BBICOKOH [IJIsl IIPSIMOIO M3MEPEeHUs UX
KosmdecTBa. [loaToMy mcciienoBaTen ¢ie/raan JBa MOCIEI0BATEIbHBIX PA3BEIEHU: B3N 1 MJI KYJIbTYPbl U JOBEJTU 00bEM
10 10 M1, 3aTeM U3 MOJIyYEeHHOIO PACTBOpa CHOBA B3stin 1 MJ1 U 1oBesu 06bEM 10 10 Mir.

TTocse sroro mpubop mokazas, 9To B 1 MJI BaXKbI pa3BEIEHHOIO 00pasma comepkutcst 30 MJIH KJIETOK.

CKOJIbKO MUJIJTHOHOB KJIETOK OBLIO B caMoOM HadaJje sKcrnepuMenta? OTBeT OKpyIJIUTE 0 MEJIbIX.

OTBer: 3 MJIH KJIETOK

3amanue 47.
V aposoduiib rerbt A, B u C paciosiozkeHbl B 0qHOI xpomocome. CaMKy, reTepO3UroTHYIO 110 BCEM TPEM I'eHaM, CKPECTUJIN
C CaMIIOM, PEIeCCUBHBIM 10 9TUM IpU3HAKaM. B IIOTOMCTBE HOJIYYU/IN CJIELYIOIIUE IPYIIIbL:

T'enorun moromka YHuco ocobeit
ABC 350

abc 350

Abc 60

aBC 60

ABc 80

abC 80

AbC 10

aBc 10

WNurepdepeniusa KpocCcHHIOBepa MOKA3bIBAET, HACKOJIBKO OJMH KPOCCHHIOBED BJIASAET HA BEPOSATHOCTH BO3SHUKHOBEHMS
BTOPOI'O KPOCCHUHI'OBEPA B COCEJIHEM yYacCTKe XpPOMOCOMBI. JIjisl €€ onpesesieHns cHa4YaJIa PACCYUTHIBAIOT KOIMDMUIMEHT COB-
maJieHns, PABHBII OTHOIIIEHUIO HADJIIOAAEMOTO YHC/IA JIBOMHBIX KPOCCUHIOBEPOB K UX OXKUJIAEMOMY YHUC/Iy IIPU HE3aBUCUMOM
MIPOTEKAHUU KPOCCUHTOBEepOB. VHTEepdepenns paBHa eauHUIE MAHYC KOI(MMOUITUEHT COBIAICHIS.

Omnpenenure narepdepennuio Kpoccuaropepa. OTBeT BBIPA3UTE B JOJISIX €IUHUAIIBI, OKPYTJIUTE JI0 COTHIX.

OTBer: 0.21
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