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buonorus — Hayka o xu3HH. CBONCTBA )KMBOI MaTEpUU.
YpoBHU OpraHu3alyy )KUBOHM MaTepur. MeTO bl HAyYHBIX UCCIIEA0BAaHUI B OMOJIOTHU.
Uctopus nzyuenus kinetku. Knerounas teopus M. lllneiinena u T. 11IBanHa. OcHOBHBIE
IIOJIOKEHUSI COBPEMEHHOM KIIETOYHOU TEOPHH.
XUMHUYECKUH cOCTaB KiIeTKU. Heopranmueckue BeniecTna B KJIeTKe. PoJib BOJbI B AKUBOW KIIETKE.
Oprannydeckue BENIeCTBA KJIECTKH, 00IIasi XapakTepucTuka. JIMmuasl: ctpoeHue U PyHKIIHH.
VYraeBosl: Kiaccupukanms, crpoeane. DyHKIUU yTIEBOIOB.
[Tonsarue o Ouonosnumepax. benku: cocta, ypoBHU opranu3anuu. JleHarypauus u peHaTypanus
OEIIKOB.
buonornueckue ¢Gynkmuu 0enkoB. benku kak perymsTopbl (PU3HOJOTHYECKUX MPOIIECCOB.
benku-cpencrea 3amyThl OpraHu3ma.
buonornueckne Qynkuuu OenkoB. benku-depmenTsl. 3HaueHHE OENKOB-TIEPEHOCUYHKOB
BEILIECTB.
buononumepsl. HykiienHOBBIE KUCTOTHI: UCTOPUSI OTKPBITUS, BUJIBI, CTPOEHUE, (DYHKITUH.
OOuuit MPUHIMI CTPOEHUS SyKapUOTHUeCKOM KieTku. lluroruiasma KIEeTKH: CTPYKTypa,
XUMUYECKUI COCTAB.
[TnazmaTnueckas MmeMOpaHa KJIETKU: CTPOEHUE U (DYyHKITHH.
Knaccudukarus opranonioB. XapakTepucTuka 0JHOMEMOPaHHBIX OPTaHOUIOB KIICTKH.
Knerounsie opranonapl. XapakTepucTUKa CTpOCHUS] W (DYHKIHMI JTByMEeMOpaHHBIX KIETOYHBIX
OpPraHOMJIOB.
Knetounsie opraHonipl. XapakTepucTHKa CTPOeHUs U QYHKIMIT HeMeMOpaHHBIX OPraHOMIOB.
Knetounoe snpo: ctpoeHue u QyHKIUY.
Pa3nooOpasue kierok sykapuot. OCOOEHHOCTH CTPOCHUS KJIETOK PaCTCHUI B TprOOB.
CrtpoeHune mpoKapuoTHYECKOH KeTKH. PazHooOpa3ne mpoKapHor.
Peanuzarus HacnencTBeHHOW wHGOpManuu B KieTke. ['eH: moHsATHe U ctpoeHue. [loHsTHe o
TE€HETUYECKOM KOJIE, €r0 CBOMCTBA.
Peakuuu matpuyHOro cuHTe3a. TpPaHCKPUIIUS W TPAHCISIIMS KaK ATalbl CUHTE3a OEJIKOB B
KJIETKE.
JKu3HeHHbI HUKI K1eTKu. MuTo3. buonornueckoe 3HaueHME MUTO3A.
Bupycel — HekneTouHas ¢popma xu3Hu. B3anmoaeiictBie BUPyCOB ¢ MaKpOOPTaHU3MOM.
Opranusm — enquHoe 1ejaoe. MHOroo6pasue opraHu3MoB.
OO6men BemectB 1 dHeprun. Pois AT® B nporieccax oOMeHa BEIIECTB U YHEPTUH.
®orocunres. Craguu dporocunresa. [Ipoaykrsr poTocunTe3a.
DHepreTuyeckuii 0OMeH. DTarlbl SHEPreTHIecKoro ooMeHa y a3po6oB U aHa3pOOOB.
Pa3smHoeHne opraHuzMoB: monioBoe U Oecmosioe. CrocoObl 0ecroyioro pa3MHOKEHHUS
OpraHu3MOB. 3HAUE€HHE OECIIOIOr0 Pa3MHOKEHHUS.
[TonoBoe pazmuoxkenne. OCOOEHHOCTH MOJIOBBIX KIETOK. ['ameTorenes.
Meiio3: cTaauu, 3HaYCHUE.
OmnonorBopenne.  HapyxxHoe u  BHyTpeHHee  omiofoTBopeHue.  MckyccTBeHHoe
OIUIOJJOTBOPEHHE.
NuauBuayanbHOe pa3BUTHE OPraHU3MOB: MEPHOJIBI, CTAAUN SMOPHOHATHHOTO Pa3BUTHSL.
Oco6eHHOCTH TOCTIMOPHOHATIBHOTO Pa3BUTHSL.
OHnToreHnes 4yenoBeka. PenpoaykTUBHOE 340pOBbE YETOBEKA.
[Ipeamet nzydenust reHeTUKU. OCHOBHBIE OHSTHS T€HETHKHU.
OcHOBHBIE 3aKOHOMEPHOCTH HaclieJoOBaHus Mpu3HakoB. CylHOCTh 3aK0HOB ['. Menaens.
CuemieHHOE HaclieloBaHWE TeHOB. lluTonornueckne OCHOBBI CUEIJIEHHOTO HACIEAOBaHUS.
3akoH MopraHna.
CuemyieHHOE HacjeIOBaHUE U SBJICHHE IIEPEKpPecTa XPOMOCOM. XPOMOCOMHAs TeOopus
HaciencreeHHoctr T. Moprana.
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I'enetuka nona. Tumsl onpeneneHus mojia y OpraHu3MoB. XpOMOCOMHOE OIPEIEIICHUE I10JIA.
CueruieHHOE C 10JIOM HaclleZJOBAHHUE.

Tunel B3auMoeCTBUSA IeHOB. B3auMOAEHCTBHE AJIIEbHBIX I€HOB: JOMUHUPOBAHUE, HEIIOJIHOE
JOMUHUPOBaHUE, KOJOMUHUPOBAHHUE.

N3menunBocTh. Buapl n3MeHUnBOCTH. 3HAU€HNUE U3MEHYMBOCTH B Pa3BUTHM MHpA KUBOU
IIPUPOJIBI.

MoudukanroHHas n3MEeHINBOCTb. HopMa peakiiuy, BApHAlMOHHBIN PSI.

Hacnencrsennas usmenunBoctb. @opmbl. XapakrepucTiKa KOMOMHATUBHOW H3MEHYUBOCTH.
MyrannoHHast ©3MEHYHBOCTh. Knaccuukanus Mytanuii. 3HaueHHE MyTalni.

I'enHble, XxpOMOCOMHBIE U TEHOMHBIE MyTaluu. [[pudnHbI, XapakTepucTuKa, IpUMEpHI.
I'enetuka demoBeka. Meroasl M3y4eHMs  HACJIEACTBEHHOCTH 4YenoBeka. [Iporpamma
TEHETUYECKUX MCCIIEIOBAHUN «I €HOM uenoBeKay.

I'eneTuka u 310poBbE YeslOBEKa. BinsHMe MyTareHOB Ha OpraHusM 4esioBeka. HaciencrseHHble
00JIe3HU YETIOBEKa.

[Tonartue o cenekmuu, copre, mopoje, mramme. OCOOEHHOCTH pacTeHUH, SKUBOTHBIX,
MHUKpPOOPIraHHU3MOB KaK 0ObEKTOB CEJIEKIUU. MeTO/Ibl CENIeKIUH.

buortexHonorus: NoHATHE, OCHOBHBIE 331a4 U MeTOIbl. ['eHHas nuHxkeHepus. KinoHuposaHue.
[TonmymAMOHHO-BUIOBOM YPOBEHB OpraHu3anuu xu3Hu. llonsrue o Buge. Kpurepnun Buna.
[Tonmynsiiust Kak eIMHUIA IBOJIOLUHU. Y CIIOBUS, HEOOXOAUMBIE JJIs1 OCYIIECTBIECHUS SBOJIIOLIMH B
MOMYJISIHX.

EcrecTBenHBIN 0TOOP — KaK TJIaBHBIN 3BOJIOMHOHHBIN (pakTop. DopmMBI ecTecTBEHHOTO 0TOOpA.
Anantanuy opraHu3MOB — KaK pe3yJbTaT JAeUCTBUS €CTECTBEHHOTO 0TOODA.

OCHOBHBIE THUIIBI HBOJIFOIIMOHHBIX W3MEHEHUN: TUBEPreHINs, KOHBEPTCHINs, apAJIIIEIU3M.
['oMonornuHBIE 1 AHAIOTUYHBIE OPTaHBbl.

['maBHbIE HaMpaBIEeHUS YBOJIIOLMU: apOMOP(PO3, UIHOJANTALINN, KaTareHes.

buonornueckuit mporpecc u Oumosormueckuit perpecc. I[IpoOiema BBIMHUpaHUS BHUIOB.
Coxpanenrie MHOT0OOpa3usi BUIOB B )KHBOU MPUPO/IC.

Jloka3arenbCcTBa 3BOJIIOLMHA OPraHUYECKOTO MUPA.

I'unoTe3b! NPOUCXOKACHUS )KU3HH Ha 3eMIIE.

CoBpeMeHHbBIC TPEACTaBICHUS O BO3HMKHOBEHHMH KM3HM Ha 3emiie. Teopusi OMOXUMHUUYECKOU
3BOJIIOLINM.

['unote3pl npoucxoxaeHus denoBeka. [lomoxxeHne yenoBeka B CUCTEME KUBOTHOTO MHPA.
CxoJacTBa M pa3inyus YeloBeKa U 4elI0BEKOOOPa3HbIX 00E3bsH.

DBodonus yenoBeka. [IpeamecTBeHHUKN denoBeka. J(peBHelinme Jitou (apXaHTpOIbl),
JpeBHUE JIOAM (MAJe0aHTPOIIbI, HeaHAepTalblibl). COBpeMEHHbIE JIIO1 (KPOMaHBOHIIBI).

Pacel u agantuBHbIe THIBL. MCTOpUS MX BO3HUKHOBEHHUs. brojornueckoe 1 MEIMIHUHCKOE
3HaueHue auddepeHIany yeaoBedecTBa Ha pachl U aJaTUBHbIC THIIBL

[Ipenmer u 3agaun sxosiorun. Cpepl 0OUTaHUS, X CPAaBHUTENIbHASI XapaKTEPUCTHKA.
Okonornyeckue (akropel. Krnaccudpukanus skodakropoB. BoszeiictBue abuOTHUECKUX
¢baxTopoB Ha opraHu3Msl. [loHsTHE O TMMUTHPYOLUX (hakTOpax. 3aKOH MUHUMYMa JInbuxa.
buoTuueckre B3aUMOJEHCTBUS B HSKOCUCTEMax: KOHKYpEHIUS, CHUMOWO3, XUIIHHYECTBO,
napasuTu3M. 3HaueHue OMOTUYECKUX (PaKTOPOB B YCTOMUMBOCTU IKOCUCTEM.

AHTpOTOTeHHBIE SKOJIOTHYeCKUe (AaKTOPHI U UX PoJib B Orocdepe.

Okonorus nonymsiuuid. CTaTUCTUYECKUE XapaKTePUCTUKU OIS (YMCIEHHOCTD MJI0THOCTD,
BO3PACTHOM U TMOJIOBOM COCTaB).

[Tonsitue 06 sxocucremax. Tpopuueckue (IUILEBBIE) LN B 3KOCUCTEMAaX. DKOJIOTUYECKHE
MMAPAMU/IBI.

l'opu3oHTanpHas W BepTUKalIbHasg CTpYKTypa odKocucteM. Dakropsl, obecreuynBaronme
YCTOWUYHUBOCTh €CTECTBEHHBIX Y9KOCHUCTEM.

W3menenus sxkocucteM. [Tonstue o GarokTyanusx u cykueccusx. LlenocTHOCTh M yCTOHYHUBOCTD
skocucTeM. OXpaHa IPUPOJIbl U PallMOHAIBHOE IPUPOJOTIONb30BAHHE.

buocdepa — xak rmobanpHas skocucrema. Ctpykrypa 6nochepsl. XKupoe BeriectBo Ouocheps! u
ero (QyHKIMH.

KpyrosopoT BemiectB B 6uochepe. KpyroBopoTsl Bojibl, KUCIOPOAA, YIIepoaa, a30Ta.
I'moGanbHbIe HKOJIOTHUECKUE TPOOIeMbl COBpeMEeHHOCTH. [1yTn uX perieHus.



NPUMEPBI 3AJIAY
JJIS1 MOATOTOBKHU K 9K3aMeHY 0 y4eOHOMY NpeaMeTy
«buosorus»
B 2021/2022 y4yebHOM roay

. MonexkynsapHas Macca noiunentuaa cocrasisier 15000. Onpenenure UIMHY KOAUPYIOLIETO €T0
reHa, eCJId MOJIEKYJsIpHas Macca OJHOM aMHMHOKHCIOTHI B cpeaHeM paBHa 100, a paccrosiHue
Mexay cocenumu Hykiaeotuaamu B nenu JIHK cocrasmser 0, 34 um. Onpenenute KOJIUIECTBO
HYKJIEOTHI0B B JaHHOM reHe. OtBer mosicHute. KakoBa crpykrypa Monekynsl JIHK? Kakue
¢bynkuuu BeimosHseT JJHK?

. Y denoBeKa Kapuil IBET I71a3 TOMUHUPYET HaJl TOITYObIM, a CHOCOOHOCTh BIIAJETh MPABOM PYKOH
- HaJ CIOCOOHOCTHIO BIIANIETh JIeBOW pykoH. Kapermnaseli mpaBiia, mMarh KOTOpOTO ObLia
rojy0ooriaa3oil JIeBIIOH, KEHWICA Ha rojydoriasoi jesmie. OnpeaenuTe reHOTUIIBI POAUTENEH,
T€HOTUIIBI U Q)GHOTI/IHBI IIOTOMKOB. OHpGI{GJ’II/ITe BCPOATHOCTb POXKACHUA B HaHHOﬁ CEMbBEC
pebeHka ¢ mpu3zHakamMu MaTtepu. Kakoil 3aKoH HacJIeJCTBEHHOCTH MPOSBISETCS B JAaHHOW
3amaue? HazoBuTe ycinoBusi, Ipu KOTOPBIX COOTIOIAETCS STOT 3aKOH.

. B omnoit unemouke Monekynsl JIHK HykimeoTHapl  pacmnosio)kK€Hbl B CIEIYIOLIEH
nocnenoBarenbHOCTH: AITHTAAATATHUI' TTTTHHAAT. Onpeaenute mnocieaoBaTEIbHOCTb
HYKJICOTHIOB BO BTOpo# memnouke 3toil xe JIHK, oOmee xommuecTBO BOJOPOIHBIX CBsI3E€H B
naHHoM ¢parmente. Omnpezaenute nocienoBareabHocTh HykieoTuoB UPHK, oGpa3oBasiietics
B mpouecce TpaHckpumuuud Ha 3ToM yudactke JJHK. OObsacHuTe ocobeHHOCTH CTpoeHHS U
¢byukuit JJHK u PHK.

. Onpenenute KOJMYECTBO TUTIOB FaMET M COCTaB T€HOB B HUX IPH CIECAYIOIINX T€HOTHUIIAX, €CIIN
reHsl Hacaeaytores HezaBucumo: AaBBCC, AaBbCCDd. Hazosute u chopmynupyiite 3aKoH, B
COOTBETCTBUU C KOTOPBIM OCYIIECTBIISICTCS pacIpelesicHHe T'eHOB B TameThl. Ompenenure
IIUTOJIOTHYECKHE OCHOBBI PACIpENCICHUs] TCHOB B T'aMEThl NIPU HE3aBUCHMOM M CIICTUICHHOM
HaCJIe/IOBaHUH.

. B pesynpraTe Tpanckpumniuu oOpazoBanack MPHK ¢ mociemoBaTenbHOCTBIO HYKICOTHIOB:
AATTTYVYIVI'YYIYA. Onpenenure aMUHOKHACIOTHBIM COCTAB MOJUIENTHIA, KOTOPBIH OyIeT
CHUHTE3MPOBAH BO BpeMs TpaHCIAIUU. VI3MEHUTCS 1M TMOCIEA0BATEIIBHOCTh AMHUHOKHCIOT B
MOJIMIENTHIC, €CIH aJICHUJIOBBIC HYKJIICOTH Il 3aMEHUTh Ha ypuauiaoBbie? Kak Ha3pIBaeTCs BU
MYyTaIui, BOSHUKAIOIINUX MPHU U3MEHEHHUSAX B TIOCJICIOBATEILHOCTH HYKIICOTHIOB?

. B pesynbprare rimmkommsa obpazoBanock 10 monekyn [IBK. Onpenenure KOJIMUYECTBO MOJEKYI
TJIIOKO3bI, TIOJIBEPTUINXCS OKUCIeHUI0, obiee komuuecTBo MoJiekyn AT® obpazoBaBuiuxcs B
pe3ynbTaTe MOJIHOTO OKHCIEHHUS STHUX MOJEKYn Toko3bl. K peakuusam kakoro tuma oOmeHa
BEIIECTB OTHOCHUTCS TIUKOIM3? UeM OTIuYaroTcsl MpoIecchl JAaHHOTO TUIla 0OMEeHa BEIIeCTB y
a’po0OB U aHA3POOOB?

. Jummonanelii Ha0Op XPOMOCOM KIIETOK IIMMITaH3e paBeH 48. OnpeaenuTe XpoOMOCOMHBIN HabOP
KJIETOK KOKH, TaMET U 3UTOTHI Y 3TOro opraHusmMa. OObsICHUTE 0COOEHHOCTH TMOJIOBBIX KIIETOK.
B pesynbrare kakoro tuma AeneHusi oOpa3yroTcs Takue KiIeTku? B dueM cXOoJICTBO M pa3imuyus
MPOLIECCOB 00Pa30BaHMUS KEHCKUX U MYKCKHUX TaMeT?

. CKOnbKO collepKUTCs HYyKIeoTHIoB c aneHuHOM (A), uurtosmHoM(Ll), ryanunom (I') Bo
¢parmente /IHK, ecnu u3BeCTHO, 4TO HYKIEOTHAOB C ajeHHHOM (A) 240, uto cocrasiser 20%
OT 00IIero KoJIM4ecTBa HyKJICOTUOB B 3ToM ¢parmente? OtBeT nosiciure. KakoBa cTpykrypa
moutekyisl JJTHK? Chopmynupyiite npasuno Yapradda mis JJTHK. Kakue GpyHKIUM BHIIOTHSET
JIHK?



9. Ionunentua cocrout u3 210 amuHOKKMCHOT. ONpEETUTE YUCIIO HYKICOTHAOB HA y4acTKe IreHa,
KOTOPBIA KOJMPYET IEPBUUYHYIO CTPYKTYpPy 3TOr0 IMOJUIENTHIA, 4MCIO KOAOHOB Ha MPHK,
COOTBETCTBYIOILIEE 3TUM aMUHOKUCIOTaM U yuciio Mojiekya TPHK, ysactByronux B 6Guocunrese
sToro monunentuaa. OTBET mosicHuTe. YTO Takoe MAaTPUYHBIA MPUHIUI OMOCHHTE3a Oenka B
kietke? Kakue nmporecchl OTHOCATCS K peaKIUsiM MaTPUYHOTO CUHTE3a?

10. ITo poOCNIOBHOM, MPEACTaBICHHON Ha PUCYHKE, ONPEIEeIUTE XapakTep HACIeIOBaHUS MPHU3HAKA
([[OMI/IH&HTHBIﬁ NN pGIIeCCI/IBHBIf/'I, CILCIICH WJIN HE CLCIIIEH C HOJIOM), BBIJICJICHHOI'O YCPHBIM
LBETOM, T€HOTHIIBI POJIUTENECH U ACTEH.

Mpumep poaocNOBHOM

1

111
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