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JlomonauTenpHas oOmeoOpa3oBaTeibHasl MporpaMMma JOBY30BCKOTO
oOpa3oBaHMs Ui OOYYAIOIIMUXCS JECATHIX KJIaccoB 0O0IIe00pa3oBaTeIbHBIX
OpraHu3anuii BKIIOYaeT B ceds cienmyromme pasznensl: «Kierka — emuHuma
)kuBoro», «CTpykTypa U QyHKIHH KIeTKW», «HacnencTeennas uHpopMaius u
peanmzanusi ee B KJIeTKe», «Pa3MHOKeHHE opraHm3moBy, «HIuBUmyanpbHOE
pa3BUTHE OPraHU3MOB — OHTOreHe3», «OCHOBBI TEHETHKH U CENEKIIHI.
Copepxutr mporpamMMmy, YyuyeOHbIE MaTepuaiabl 10 Kypcy Ouosoruw,
HEOOXOJMMBIC TPH TOATOTOBKE K EJMHOMY TroCynapCTBEHHOMY OHK3aMEHY,
oOpaslbl TECTOBBIX 3aJaHU M WX PEIICHHe, CIHCOK PEKOMEHIYyEeMOU
JUTEpaTyphl. BOMpockl uisi KOHTPOJS MO pasaeiiaM IMpOorpamMMbl MO3BOJISIOT
CIIyIIaTeIsIM  OTHENEHUS  JOBY30BCKOTO  OOpa3oBaHHsI  OCYIIECTBISTH
CaMOKOHTPOJIb, & TPEIIOKEHHBIC 00pa3ibl TECTOBBIX PAa0OT C PEIICHUSIMH —
paccMOTpeTh KOHKpPETHBIE TEMBI Ha OoJiee TITyOOKOM YpPOBHE.

N3yuenune Tpex pa3ienoB 3aKaHYMBAETCS KOHTPOJIBHOM pabOTOH.
KoHTposnbHbIe paOoThl HaNpaBieHbl Ha pElICHUE 3a/lad U padoTy MO CXeMaM U
KOHTPOJIbHO-U3MEPUTENIbHBIM ~ MaTepuaiaM  EIWHOro  rocyaapCTBEHHOTO
sk3ameHa (EI'D) mo Ouosioruu, mo3BOJSIONIUM OLEHUTH YPOBEHb YCBOCHUS
Marepuana.

ITPOTPAMMA JUIAA HOAT'OTOBKH K EI'S 1O BUOJIOI'M B 10
KJIACCE

1. buoJjorus kak Hayka. MeTo/ibl HAYYHOI' O IIO3HAHUS.

Buonozua kax nayka. /[octikeHusi OMOJOTUM, METObI TTIO3ZHAHUS KHUBOM
MIPUPOJIBI. Ponb ounonoruu B (bopMHpoOBaHUH COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MUPA.

Ypoeuesas opcanuzayua u 360n10yus. OCHOBHbIE YPOBHU OpPTraHHU3aLUU
JKUBOM MPUPOJBL: KIJIETOUHBIM, OPTraHW3MEHHBIN, MOIMYJISALUOHHO-BUIOBOU,
OouoreoneHoTnyeckuii, Ouocdepubiii. buonornueckue cucremsl. OOmuMe
OpU3HAKW OHMOJOTHYECKMX CHUCTEM: KIETOYHOE CTPOCHHE, OCOOCHHOCTH
XMMHUYECKOT0 COCTaBa, OOMEH BELIECTB M INpEBpallleHUs YHEPrUHM, TOMEOCTa3s,
pa3IpaKUMOCTh, IBUKEHUE, POCT U PA3BUTHE, BOCIIPOU3BEICHUE, IBOJIOLU.

2. KileTka Kak 0M0JI0THYeCKas CHCTeMA.

Cospemennan knemounan meopus. OCHOBHBIE MOJIOKEHUS, POJIb B
GbopMUPOBAHUM COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTUHBI Mupa. Pa3Butue
3HaHUM O KJeTKe. KineTounoe ctpoeHrne Oprann3MOB — OCHOBA €IMHCTBA
OpPraHWYECKOr0 MUpPA, J0KA3aTEIBCTBO POJICTBA )KUBOM ITPUPOIBI.

Mnozooopa3zue knemok. IIlpokapuotsl u 3ykapuoTbl. CpaBHUTENbHAS
XapaKTEPUCTHKA KJIETOK PACTEHUH, )KUBOTHBIX, OaKTepuil, TpuOOB.

Xumuueckuii cocmae knemku. Makpo- 1 MUKpOdJeMeHThl. Kucnopog,
yIJIepoAd, BOAOPOA, a30T u aAp. Heoprannueckue coennHenus. Boga ee posb u
ceoiicta. Comu. Katmomsr: Na*, K*, Ca*, Mg®" u np Ammonsr: Cl-, HCO?,
HSO* u mp. Ponb coneii B knetke. OpraHuyeckue coequHeHns. MoHOMEpSI,
ouornonuMepsl. YriaeBoabsl U uX cTpoeHue. I'mokosza. Kpaxman. Llemmonosa.
I'mukoren. XwutnH. @OyHKIMM yIJIEBONOB: CTPYKTypHAas, JHEPreTUYECKasd,




peuentopHas. Jlunuasl U ux crpoeHue DyHKUHUM JIMOUAOB: CTPYKTypHasd,
DHEPreTUYECKasl, 3alluTHAasA, pPEryiasTopHas. benku AMUHOKHCIOTHI, WX
CTpOEHHME U CBOMCTBA. AMMHOIpPYIINA, KapOOKCUJIbHAs TpYyIINa, paJuKal.
[lentunnas cBs3p [lomunentun. Crtpoenue OenkoB CTpykTypa: HepBUYHAs
BTOpUYHAs, TpeTUyHas, ueTBepTuyHas. @DyHkuuu OenkoB. benkun —
CTpouTelabHbIM MaTepuan. benku-depmentsl. Perynstopubie Oenku. benku-
anturena. benkun — wucTOYHUK »HHepruu. HykienHoBble KUCTOTBHL. Tumbl
HykiaenHoBbIX kuciot: JJHK, PHK. CtpoeHne HyKIEOTHIOB M HYKJIEHMHOBBIX
KucioT. Jle3okcupubo3a, pnbo3a, a30TUCThIE OCHOBAHWS — aJCHWH. TyaHWH,
LIUTO3WH, TAMUH. ypauui. [IpuHuun kommieMeHnTapHocTH. [loHATHE O HOCUTENE
reHeTu4eckoil (HaciuenctsenHoi) unpopmanuu. OcHoBHsie Buabl PHK: nPHK,
TPHK, pPHK. Anenosuntpudocdopnas xkuciora — ATD Ilonstue o
INPOMEKYTOUHBIX M KOHEYHBIX MNpPOAYKTax OuocuHTe3a. PerynsatopHele u
CUTHAJIBHBIE BEUIECTBA. BUTaMUHBI.

Cmpoenue u gynukyuu xiemku. OCHOBHBIC COCTABHBIE YACTH KJICTKH:
MeMOpaHa, LMTOIUIa3Ma, sAapo. Pasmepsl U ¢opma kietok. OOIIHOCTH
MPOUCXOXKIeHU KiIeToK. [lma3maTudeckas MeMOpaHa. JIBOWHON MOJIEKYJISIPHBIi
cioit mosiekyn dhochonunuaoB. MemOpanubie 6enku. I mukokanukc. Kierounas
creHka. MemOpaHHas mnpoHunaeMoctb. [laccuBHblil TpaHcnopT: audQysus,
VMOHHbBIE KaHajbl, OEIKU-TIEPEHOCUUKH. AKTHUBHBIM TpaHcmopT: ¢aro- u
nuHOIMTO3. L[{uTommasma: 1MTO307b, UUTOCKENET. OpraHouibl IUTOIIA3MBIL:
MeMOpaHHble U HemeMOpaHHble CTpoeHHe W (YHKIHMH SHIOIIIa3MaTHYECKOM
cetu (OIIC). Kommnekc l'onpmxu — crpoenne u ¢GyHkuuu. CrpoeHue u
GyHKUMA JU30COM. MUTOXOHAPUM — 3SHEPreTUUYECKUE OPraHOWIbl KIIETKH.
CrpoeHrne MHUTOXOHApPHN. 3HAYEHHUE KPUCT. YYacTHE MUTOXOHAPHUM B CHHTE3E
AT®. Ilmactuasl: XJIOPOIUIACTBI, XPOMOIUIACTHI, JEUKOIUIACThl. (CTpOoeHHe
xjoporutacta. ['panbl. Hanuunme CcOOCTBEHHOrO0 T€HETHYECKOro —armapara.
Oyukiuu  mwiactun. Crpoenne u  QyHkiuss pudbocoM. KieTouHsld 1eHTp,
ctpoenre U (pyHkuuu. OpraHOUIbl JBHKEHHUS KJICTKU: >KTYTHKH, PECHUYKH,
JOXHOHOXKKHU. Pojb nurockenera ' MUKpoTpyOodek. KierouHble BKIIOUEHHS.
3HayeHue KJIETOYHbIX BKItoueHuil. Anpo Crpoenue siapa. Anpeimiko. AnepHas
obomouka. SnmepHbiii cok  (kapuoruiazma). XpOMaThH. XPOMOCOMBI.
Xpomatuael. Benymas ponps siapa B XpaHEHUHM WM NEPENAYd HACIEACTBEHHOU
uHpopmanuu.

Oomen eewjecmeé u npespawieHus 3IHEPZUU — CEOUCHEA HCUBHIX
op2anu3zmoe. Metabou3M KIETKU. DHEPreTUUEeCKUl U IIIACTUYeCKUid OOMEH,
X B3aUMOCBSI3b. THUNBI TUTaHUSA: aBTOTPO(PBI, TeTepoTpOodbl, MUKCOTPOQHI.
doTocuHTE3, €ro 3HaueHue, kKocMuueckast posib. Passl poTocuHTe3a CBETOBBIE
U TEMHOBBIE peakiuu (OTOCHHTE3a, HX B3aUMOCBA3b. Poinbr ATD B
dboTocunTE3E. [TpomykThI dboTocuHTE3A. XeMOCHHTE3. Ponp
XEMOCHHTE3Upyomux Oaktepuii Ha 3emiie. OOecredeHrne KIETOK DHEPTheH.
Craguu sHepreTHueckoro obmena. bpoxxkenune wu  gpixanwe. [ nmukonus
MutoxoHapuun — DHEPreTMYECKHE CTaHUMM KIEeTKU. llenb mepenoca
a5eKTpoHOB. OkucnutensHoe docopmiupoanue. [Iporonnsiit kanan. ATO-
cunreraza.  [IpeoOpa3oBanue  sHeprud. TpaHcMeMOpaHHa  pPa3HOCTb



noteHunano. Kucnopoa, HAI® u HAJl — akuentopsl 3J1€KTPOHOB B KJIETKE.
[ukn Kpebca — nukiInyeckuii mpouecc OKUCICHUs MUPOBUHOTPATHON KHUCTOTHI.
Anerun-kodepment-A. ObpaszoBanue Oorateix sHepruei mosekyn HAJI-H™ u
ux poiab B cuHTe3e AT®. KoHeuHble MNPOAYKTH IOJHOTO OKHUCICHUS
OpraHWYECKUX BELIECTB B KieTke. Teopus Mutuena.

I'enemuueckaa ungopmauus u ee peanuzayus 6 kiemke. JJHK —
MaTepHalbHBIA HOCUTENb HacheacTBeHHol unpopmaruu. JJHK — matpuna nis
cunre3a OenkoB. YnaBoenme JIHK. T'en — enunuma HaciaeICTBEHHOM
(renetnueckoi) wuHpopmanuu. Peanmuzanuu reHeTHYecKOW HHPOpMAIMH —
cunte3 OenkoB. Craguum cuHTE3a OEIKOB: TPAHCKPUILMS, CIUIAHCHUHT,
TpaHcisius. Xoxa oOpa3zoBanuss MPHK. 3nauenne PHK-nommmepassl. ['pynna
reHoB — omnepoH. [Ipomotop. Crpykryphubie rensl. [JHK — nPHK — 6emnok.
I'enetnueckuit kox u ero cBoucrBa. Koax tpumetHeid. Komon. Koa
BhIpOKIeHHBIM. Kopx  HemepekpsiBatomuiics. Kopa  HenpepbiBHbIA.  Kop
yHUBEpCaIbHbI. CUHTE3 MOJIEKYJIbI O€JIKa, CTAIUU TPaHCIAIUU. TpaHCcropTHAS
PHK (TPHK). Cunrte3 Oenka Ha pubocome. Ilomucoma. Perymsuus
TPAHCKPUNIMUA U TPAHCIALMUU. Perynsius TpPaHCKPUNUUUA WU TPAHCISAUUUA Y
Oaktepuit. Ilomatue o  cyOcrtpare.  benok-penpecccop.  Perymsnus
TPAHCKPUIIUHU U TPAHCISLUN Y DYKApHUOT.

Knemka — cenemuueckan eOunuya 3#cu6020. XpoMOCOMBI UX CTPOEHUE U
¢bynkuuu. Xpomatuasl. LleHTpomepa, ee 3HaueHue. UYuciao XpoMOcoM M X
BHUJIOBOE€ TOCTOSTHCTBO. Habopbl XpoMOCOM: AMIUIOUJIHBINA, TarIOUHBIN,
noJUIIonAHbIA. COMaTUYECKHUE U MOJIOBBIE KIIETKH.

Menenue knemxku. Krnerounpli mukia. IloaroroBka Kk — JEJICHMIO.
Nurepdaza. Murosz. ®a3el muto3a: npodasza, meradasza, anadaza, tenodasa.
buonornyeckoe 3Hauenne wmuTo3a. Meio3. Pazbpl Melo3za. OcoOEeHHOCTH
npodasel | MmelioTndeckoro aencHus. KoHbroramus M IEepeKkpecT XPOMOCOM.
Kpoccunrosep. PaszHooOpasue ramer. buonornueckoe 3HaueHHe MeHo3a.
OOpa3oBaHue TMOJIOBBIX KIETOK Yy JKMBOTHbIX. Crepmarorene3. (OBoreHes.
CpaBHuTeNbHBIE OCOOCHHOCTH cliepMaToreHe3a W oOBoreHesa. Pas3Butue
IIOJIOBBIX KJIETOK Y PACTEHUM.

3. Opranusm Kak 0MoJIOTHYECKAsl CHCTeMA

Bocnpouszeedenue opzanusmos u e2o 3nauenue. CriocoObl pa3MHOKECHHUS.
beciooe u mnonoBoe pa3mMHOkeHHE. Buabsl 0ecrnosoro pa3MHOXKEHUS:
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe, moukoBaHue. [loioBoe
Pa3MHOXKEHUE Y pAacTeHUH U KUMBOTHBIX. CpaBHEHHE MOJIOBOTO M OECIOJIOTO
pasMHOkeHus. OTIOIOTBOPEHUE Y TIO3BOHOYHBIX JKUBOTHBIX. BHelHee u
BHYTpEHHee  omiogoTBopeHus.  [laprenorene3.  OmnogoTBopeHHEe Y
MOKPBITOCEMEHHBIX pacTeHui. ['arutonaneie Mukpocropsl. [IbuiblieBbIE 3€pHA.
Cnepmun. Makpocnopsl. 3apoapllieBblid  MelIoK. Sineknerka. J[BoiiHoe
OIUIOAOTBOpEHUE. TpUIIONAHBIM 3HAOCHEPM. buomornueckoe 3HayeHue
JIBOMHOTO OILIOJOTBOPEHMUSI.

Hnousuoyanwvnoe pazeumue opzanuzmos. Onmozenes u npucyujue emy
3AKOHOMEPHOCHIU.




OMOpHOHATBHOE pa3BUTHE OPraHU3MOB. 3urora. JIpoOieHue 3HUroTHI.
brnacromepsl. bnactyna. bnacrouens. [actpyna. bmacromop. Okxromepma,
’HTOJIEpMa, Me3ojiepMma. BzaumomiusHue wyactedl 3apoasima. [loHsitue 00
opranuzarope. Heiipyna. O0pa3zoBanue opranos [loctamOpuoHaibHOE pa3BUTHE
OpraHu3MoB. TuIbI OHTOTE€HE3a. BiHsSHUME BHEIIHHWX YCJIOBUM Ha pa3BUTHE
opranu3MoB. OpraHu3M Kak eJuHO€ IeJioe. YPOBHU MPUCTIOCOOSICHUS
OpraHM3Ma K  HU3MEHAIOUMMCS  YCJIOBUSIM:  KJIETOYHBIM,  TKaHEBOW.
Camoperymsinua.  ['omeocta3.  buonornueckue yacel. Doronepuoausm.
Ce3onnble puTMbl. CyTOUHBIE pUTMBI. AHAOHO3.

Ocnoevl 2enemuku. OCHOBHBIE TEHETHYECKHE MOHSATHS U CHUMBOJMKA.
['eHeTnKa — Hayka O HACJIEACTBEHHOCTH M U3MEHYMBOCTHU OPraHW3MOB. ['eH —
yuactok MoJekyinsl JIHK. I'. MeHnenb — OCHOBOMOJIOXKHHK T'€HETHKHU.
['mbpunonornueckuit Meron. CkpeuuBanue. [ubpunpl. YucTeie JUHUM.
AnnenbHblE TEHbL. AJIBTEPHATHUBHBIE MpPU3HAKU. ['OMO- M TIeTepO3UrOTHBIN
opranusM. ['enorun. ®enorun. ['enom. ['enodon.

3akonomepHoCcmU HACIE0CMEEHHOCMU, UX WUMOJ10ZUYECKUE OCHOBbL.
Monorubpunnoe ckpenuBanue. I[lepBeiii 3akoH Menaens. [loMuHaHTHBIE,
pelieccuBHbIe TMpu3HaKu. EnuHooOpa3zue THOPUAOB TEPBOTO IMOKOJIEHUS.
Btopoit 3akon Mengensa. PacmernnieHue mnpu3HAKOB y THOPHUIIOB BTOPOTO
nokosieHus. [IpuunHa pacienaeHus: IpU3HaKoB y THOPUIOB. AHAIM3UPYIOIIEe
ckpemBanue. Henomnoe pomuHupoBanue. lIpuHIMIT 4YHUCTOTBI ramer.
JuruOpuanoe ckpenmBanue. HezaBucumoe HacnenoBanue. Pemerka Ilenerra.
Tpernii 3akoH Mengens. CTaTUCTUYECKUN XapaKkTep 3aKoHOB ['. Menaensi.

T. Mopran — co3gaTenb XpPOMOCOMHOM TEOPHUM HACJIEACTBEHHOCTH.
CueruieHHOE HacieAOBaHWE TMpU3HAKOB. [pynmbl cueruieHus. fBieHue
nepeKkpecTa W HapylleHHe CLEIUIeHUs reHoB. PekomOuHanus reHoB. KapTel
xpoMocoM. ['eneruka nosa. IlonoBeie xpoMmocomsl. HaciienoBanue npu3HaKoB,
crerieHHoe ¢ mojoM. ['emodrmms. B3aumopelictBue reHOB. MHOKECTBEHHOE
nerictBue reHa. OTHolIeHME TeH — TMpu3Hak. lluromnaszmatuyeckas
HACJIEICTBEHHOCTb. MaTEepUHCKOE HACJIEJOBAHHUE.

3axkonomepnocmu uzmenuusocmu. MonudukanmonHass U3MEHYUBOCTD.
KayecTBeHHbIE M KOJIMYECTBEHHBIE MpPU3HAKH. BiusHUE yclIIOBUM Cpenpl Ha
Ka4eCTBEHHbIC MPU3HAKHU. BiMsHUME YCIIOBUM Cpelbl HAa KOJWYECTBECHHBIC
npusHaku. Hopma peakuuu. BapuanoHHbli psaa, BaprualuvOHHAs KpUBasl.

Hacnencreennass m3MeHYMBOCTh. THUIBI HACIEACTBEHHON W3MEHUYMBOCTH.
['eHoTMnMyeckass  WM3MEHYMBOCTH  lluWTOoIiasmMaruyeckas  W3MEHYMBOCT.
KomOuHaTuBHAasT W3MEHYMBOCTh — HE3aBHUCUMOE PACXOXKIECHHUE XPOMOCOM,
pekoMOMHaIMs  T€HOB,  Clly4aiiHas  BcTpeua  rameT.  MyTalMoHHas
M3MEHUYMBOCTh. MyTaluu. DKCIEPUMEHTAIBHOE MOJIYYEHHE MYyTaluil. 3aKoH
FOMOJIOTHYECKUX PSAAOB HACIEACTBEHHOW wu3MeHunBoctH. H W BaBunos.
3HaYeHUE U3MEHYMBOCTH B )KM3HHU OPraHU3MOB U SBOIIOLIHH.

I'enemuxka u meduyuna. HacnencTBeHHass H3MEHUYMBOCThH YEJIOBEKA.
Metonbl W3y4e€HUs HACIEACTBEHHOCTH YEJIIOBEKA: TI'E€HEAIOTUYECKHN METOJ,
OMW3HELOBBIM METOJ, IUTOTCHETUYECKUM METOJ, OWOXMMHYECKHNA METO/I.
HacnenctBennsie OoNie3HM YeOBEKa, WX MPUYHHBI, MpoduaakTuka. BpemHoe



BIIMSIHUE MYTareHOB, AaJIKOTOJS, HApKOTUKOB, HUKOTHHA HA T'E€HETHYECKUU
anrapar KJIETKH.

I'enemuka u cenexyus. Cenekuus, €€ 3a1a4u U MPAKTUIECKOE 3HAYCHHE.
MeTtoapl ceJieKIIMM W UX TeHeTHueckue ocHoBBI. Bxmag H.M. BasuioBa B
pa3BUTHE CEJIEKUMU: YYEHHE O IEHTpPaX MHOrooOpasusi U MPOUCXOKACHUS
KYJbTYPHBIX PACTEHHI; 3aKOH T'OMOJIOTMYECKHX PSAJI0B B HACJIEACTBEHHOM
U3MEHYMBOCTU. L[EHTpBI MPOUCXOXKIEHUS KYyJIbTYpHBIX pacTeHUui. PailloHbI
OJIOMAIlIHMBAHUs  KUBOTHBIX. [IpomcxokIeHWe OOMAaIIHUX  JKMBOTHBIX.
HckycctBeHHblld 0TOOp. OOMalmIHMBaHWE KaK HadyaJbHBIA 3Tall CEJIEKIUU.
3HadyeHHEe W3MEHYUBOCTH 11 oTOopa. OTOOp M ero TBopueckas poib. OreHka
HACJICCTBEHHBIX KayecTB. UncThle JMHUKM. POACTBEHHBIE CKpPEIIMBAHUSA U UX
3HaueHue B ceiekiuu. ['ereposuc. [lomummonaus u oTAaIeHHAas: THOpUIU3ALIUS
y KUBOTHBIX. Pabotrel M. B. Muuypuna. VcKycCTBEHHBI MyTareHe3 M €ro
3Ha4eHue B ceinekuuu. MyrtareHHsle  areHTbl.  MyTaHTBL.  Yclexu
CEJICKIIMOHEPOB-pacTeHUEBOAOB.  HoBble  copra  MNIIEHHNBI.  YCIEXH
CEJICKLIMOHEPOB-)KUBOTHOBOIOB.

Metoapl BBIBEJEHUsS HOBBIX COPTOB pPACTEHHUM, IIOPOJX KUBOTHBIX,
IITAMMOB ~ MHMKPOOPTraHHW3MOB.  3HA4€HUE TI€HETUKH Ui CEJICKLUU.
buonornyeckne OCHOBBI BBIpAIMBAHUS KYJIbTYPHBIX PACTEHUH M JTOMAaIIHUX
YKUBOTHBIX.

buomexnonozusa, ee nanpagienua. KietouHass UM TeHHas WUHXEHEPUS,
KJIOHUpOBaHKE. 3HaYEHUE OMOTEXHOJIOTHH JJIsi PAa3BUTHS CEJIEKLUUHU, CETCKOrO
X0351CTBAa, MUKPOOMOJIOTHYECKON MTPOMBIIIUIEHHOCTH.

TEMbI IPAKTUUYECKHUX 3AHATUN

Ne Tema 3aHATUA Bonpocsl 3ausiTust

1-2 | MHoroobpasue dbopm | 1. OcHOBHBIE CBOWCTBA JKUBOTO. YPOBHH
xu3Hu. KierouHas ¥ | opraHu3aluy >KUBOTO.

HEKJICTOYHAsI dopmel | 2. Heknerounbie popMbl KU3HU — BUPYCHI.
xu3Hu. LlapcTBa xuBoro. | CTpoeHre BHPYCOB U OCOOEHHOCTH UX
Knetounas teopusi. KHU3HEICSITSILHOCTH. PasmuOXeHME
BUPYCOB.

3.  Kuerounsie = QopMbl  KUZHHU  —
NIPOKApUOTHI W 3yKapuoThl. CXOICTBO U
OTIINYHE TTPOKAPUOT U DYKAPHOT.

4. OcoOeHHocTu CTPOECHUS U
KU3HEACSITEIbHOCTU OakTepuii, KakK
IIPEACTABUTENIEU POKAPHOT.

6. Oykapuotbl. (OCOOEHHOCTH CTPOCHUS
KJIETOK TpUOOB, PACTEHHUM U KUBOTHBIX.

7. Co3maHve W OCHOBHBIC TOJOXEHUS
KJIETOYHOMU TEOPHH.

3-4 XuMuueckas 1. buonoruuecku Ba)KHbIE XHUMHUYCCKHUE
opraHu3anus KJICTKH OJICMCHTHI.




2. Heopranuyeckue COeIMHEHHUS — BOJAA U
COJIM, UX 3HA4YCHHEe [JJs KIETKU U
opraHu3ma.

3. benxku. CrtpoeHue U  CBOMCTBa
AMUHOKHUCIIOT.

4. CrpykTypbl O€JIKOB M HUX CBOMCTBA.
OyHKIMH OENKOB.

5. YrneBonpl: cTpoeHue, Kiaccudukaims,
CBOICTBa U (DyHKIIUH.

6. Jlunmuasl: kmaccuguKanus, CTPOCHUE,
CBOMCTBA U (DYHKIIHH.

7. HykienHoBbIC KHCJIOTHI:
KJIaCCU(UKAIUS, COCTaB HYKJICOTH/IOB.
8.  Ocobennoctu  crpoenuss  JIHK.

Komnnemenrapuocts. Penymnukanus JTHK
U €€ 3HaUYCHHUE.

9. Crpoenue PHK. OcnoBnrle Buasl PHK u
uX QyHKIUH.

10. Ctpoenue u pynkunu ATO.

11. Pemienue MuTOJIOTMYECKUX 3a0a4.

Crpoennie u (QyHKUIUU
KJIETOK.

IToBepXHOCTHBIN arrapar KJIETKH.
HapyxHas UTOIIa3MaTHYeCKas
MeMmOpaHa. TpaHCIIOPT BENIECTB.

OpraHousipl  DyKapUOTUYECKOW  KIIETKHU.
OnHomemMOpaHHEIE, JIByMEMOpaHHBbIE,
HeMeMOpaHHble opranouzabl. Kiierounoe
ATIPO.

Crpoenne ©u  QyHKIUU.  XPOMATHH.
Xpomocomsl. Kapuoru.

8-9

Meraboau3smM — OCHOBA
CYIIIECTBOBAHHS IKHUBOTO.
KonTtponbsHas pabdora.

1. 3HadeHne U CYyIIHOCTh OOMEHa BEIECTB
U TpEeBpallleHUs] DHEPrUd B KIETKE W
OpraHu3Me.

2. CymHoOCTh MJIACTUYECKOTO OOMEHa.
ABTOTpO(HBIC u reTepoTpodHbIe
OpTraHU3MBI.

3. Ilousste o reHe. 'eHeTHUECKUN KO U
€ro CBOMCTBA.

4. buocunte3 Oenka. [loHsaTre 0 peakmusax
MaTpUYHOTO CHHTE3a. JTalbl CHHTE3a
OeJiKa: TPAHCKPUIIIHS ¥ TPAHCIISIIUA.

5. ®orocunte3. CBeroBas W TEMHOBas
daszel. Ponp xmopodumia, AT®, HAJLD,
BOJBI U MOHOB BOJOpOJa B (DOTOCHHTE3E.
3HaueHne POTOCHHTE3A.

6. XemocuHTe3. bakTepnn-XeMOCHHTETHKY:




HUTpUUIHIpyOImYe, KeJe30- "
cepoOaKkTepur, BOJOPOAHBIE OaKTEPHH.
3HaueHHE XEMOCUHTE3A.

7. DHepreTuyeckuii 0OMeH — KaTabOJIU3M.
CyliHoCTh SHEPreTUYECKOro 0OMeHa.

8. Dtanbl 3HEPreTHYecKOro oOMeHa:

IIOATOTOBUTEIIbHBIN, OECKUCIOPOAHBIN
(rmuKosM3),  KUCIOPOJHBIN.  bpoxkeHue.
CpaBHHTENBbHAS XapaKTEPHUCTHKA
OECKHCIOPOIHOTO 51 KHCJIOPOAHOTO

pacIICTUICHHs] OPTAaHMYECKUX BEIIECTB.
9. B3auMOCBsI3b TIPOIIECCOB TIACTHYECKOTO
U DHEPTETHYECKOTI0 0OMEeHa.

Pa360p KOHTPOJIBEHON PaOOTHI.

10-11

JleneHnue KIETOK: MUTO3 U
MENO03. Pa3sMHOXeHUE
OpTraHU3MOB.

1. JKusnennsiii mukn kiaetku. Uatepdasa:
MPECUHTETUYECKUM, CHUHTETUYECKUM U
MMOCTCUHTETUYECKUI TTEPUO]I.

2. Muto3. ®a3el Muto3a. buosornueckoe
3HaYE€HHE MHUTO3A.

3. Meiio3. ®a3pl Melio3a. buomorndyeckoe
3HaUCHHE Meiio3a.

4. [lonsatue 0 Pa3sMHOKECHUU.
CpaBHuTenbHAS XapaKTepUCTUKA
0ecrosoro v MoJIOBOro0 pa3MHOXKEHUS.

5.  OcuHoBHBIE  cmocoObl  OecIoJIoro
Pa3MHOKECHHUS.

6. OcHOBHBIC CITOCOOBI TIOJIOBOT'O
Pa3MHOKECHUS.

7. Ilomstme o Tramerorenese. Cragnu
OBOT'CHE3a u criepMaToreHesa.
CpaBHUTEIbHAS XapaKTEePUCTHUKA
OBOT€He3a U crepmarorene3a. CtpoeHue
SIMLIEKJIETKU U CIIEPMATO30MA.

12

NuauBuayansHOe
pa3BUTHE OPTaHU3MOB.

1.  OcoOeHHOCTH  OIUIOJOTBOPEHUS Yy
pPACTEHUH U )KUBOTHBIX.

2. OHTOrenes. XapakTepucTUKa OCHOBHBIX
JTaIlOB IMOPUOHATIBLHOTO nepuona:
npobiieHue 3UT'OTHI, oOpa3oBaHUe
OnacTymbl, TacTpyiabl U Helpynbl. [loHsaTus
0 3apOoABbIIEBBIX JUCTKAX. PopmMupoBaHue
TKaHEH, OPraHOB, CUCTEM OpPTaHOB.

3. TloctamOpuonaneHelii nepuoa. Ilpsamoe
U HempsAMoe pasButue. PaszButue ¢
HENOJHBIM U TOJHBIM METaMop(o30M.
Turbl OHTOreHE3a.




4. Penrenne MUTOJIOTHYECKUX 3a4ad.

13

14

OCHOBBI T€HETHKHU.
3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.
3akoHBI Menpaens.

B3aumoneiictBue
AJUIETBHBIX u
HeaJUIeJIbHBIX T'€HOB.

1. OCHOBHbIE  TOHSTUSA  TECHETHUKU:
HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
JOMUHAHTHBIA U PELECCUBHBIN MPU3HAKH,
I'eH, TeHOTHM, (PEHOTHII, ajieJIbHbIC T'EHBI,
TOMO3UTOTHOCTb, TETEPO3UTOTHOCTH U JIP.
2. I''Menaenbp OCHOBOMOJIO)KHUK T€HETUKH.
l'opox kak  OOBEKT  HWCCICIOBAHMSL.
I'ubpunonornueckuii meton. MoHo-, 1u-
HOJUTUOPHUTHOE CKpEIIBaHHE.

3. IlepBeii 3akoH MeHaens — 3akKOH
eAMHO00pa3usl.

4. BTOpoil 3aKOH — 3aKOH pAaCILEIUICHHUS.
3aKoH (MPaBUIIO) «YUCTOTHI TAMET.

5. Tpertunn 3akOH — HE3aBUCUMOIO
HACJIEIOBaHUS IPU3HAKOB.

6. lluTomormyeckue OCHOBBI 3aKOHOB
Menpens.

7. CTaTHCTUYECKHM XapakTep 3aKOHOB
Menpgens.

8. AHaIM3UPYIOIIEE CKPEIIMBAHUE.

1. IlousitTme o0 B3aUMOAECHUCTBHUHU TCHOB.
BzaumogeiicTBue MeXAy auieNbHBIMA U
HealJIeIbHBIMHU I'€HAMU.

2. B3auMoOJelcTBUSI MEXAY aJIEIbHBIMU
reHAMM: IIOJTHOE JOMUHHUPOBAHUE,
HEIIOJIHOE JIOMUHHUPOBAHUE,
KOJIOMUHUPOBAHUE, CBEPXJIOMUHUPOBAHHUE.
3. BzauMojeiicTBrEe MEXTy HEaICIbHBIMU
F€HaMU: KOMIUIEMEHTApHOCTh, O3MUCTAa3,
MIOJIUMEPUSL.

4. MHOKeCTBEHHBIN AJJICIIN3M.
Hacnenosanue rpynn KpoBH y 4eliOBEKa.

5. MHoOXecTBEHHOE [O€HCTBHE TIe€Ha U
MPUYMHBI HAOJIFOaEMOTO SIBJICHUS.

6. Perrenne reHETHYECKHUX 3a/1a4.

15

CueniieHHOE
HacJIeJOBaHHUE.
XpoMocOMHas TEOpUs
HACJICICTBEHHOCTH.
['eneTuka mosna.

1. Pa6oret T. Moprana. Ilonstae o
CLETJICHHOM HaCIIEIOBaHHH.
[{utomoruyeckue OCHOBBI  CLEILIEHHOTO
HACJIEI0BAHMS.

2. OCHOBHBIE TIOJIO)KEHHSI XPOMOCOMHOM
Teopuu HacneAacTBeHHOCTH T. Moprana.

3. I'pynnbl cuemnsenus. KpoccuHrosep u
€ro OMOJIOTMYECKOe 3HAUCHUE

4. TloHsaTHe O TEHETHYECKUX KapTax




XpoOMOCOM, UH(OpMalUs coaeprKalascs B
TeHETUYECKUE KapTax.

5. XpOMOCOMHBIE M TEHHbIE MEXaHU3MbI
ompeneneHus 1mosia. [‘oMorameTHwld U

reTeporaMeTHbIN TOJL. [Tpumepsl
OpPraHU3MOB C MYXCKOM W KEHCKOH
rE€TEPOraMeTHOCTBIO.

6. Ocobennoctu ctpoeHus X u Y
xpomocoM. HacnemoBanme  NpH3HAKOB
CIETVIEHHBIX C IMOJOBBIMH XPOMOCOMaMHU.
7.0cobeHHOCTH [UTOINIa3MaTHUCCKON
HACJIEJICTBEHHOCTH.

8. Perienue reneTnyecKux 3aaay.

1. llonsitue 00 m3mMeHUUBOCTU. OCHOBHBIC
BUJIbI M3MEHYMBOCTU: T'E€HOTHIHMYECKAs
(koMOMHATHBHAsT ¥  MYTAllMOHHAs) U
dbenoTunuueckas (MoauduKaroHHas).

2. [TprunHe KOMOWHATUBHOMU
16 MN3MeHYNBOCTb. Bunpl | 13MEeHYHUBOCTH.
W3MEHYHUBOCTH. 3. Myramuu. MyrtareHdbsie  (HaKTOPBHI.
KoHTposnbHas padota ComaTtnyeckue U reHEpaTUBHBIE MyTallUH.
4. T'eHHble, XpPOMOCOMHBIE U TE€HOMHBIE
MyTalH.
S. n3MeHYuBOCTb. Hopma peaknmw.

CpaBHUTENbHAS XapaKTEPUCTHKA MyTaIlui
U MOAU(DUKAIIAN.

17 | UtoroBoe 3ansTue AHanuz pE3YIbTAaTOB KOHTPOJIbHOM
paboTHI.
Pemenue 3anau.

Hroro: &85 yacos

BOITPOCHI JIS1 KOHTPOJIA 110 PA3AEJIAM ITPOI'PAMMBI
3ausaTusa 1-2. KIETOUHAS TEOPUS. TIPOKAPUOTLHI U
9YKAPUOTHI

1. Jlokaxurte, 4YTO KIETKA — DJJEMEHTAapHas JKHBas CHUCTEMa, OCHOBHas
CTpyKTypHass ¥ (GyHKIMOHAIbHAS €IWHHIIA PACTUTEIBHBIX M JKUBOTHBIX
OpraHU3MOB, CIOCOOHasT K  CaMOOOHOBJICHHIO, CAMOPETYISIUU |
CaMOBOCIIPOU3BEJCHUIO.

2. Kem, xorga u Ha kKakoM 00bEKTEe OblIIa OTKPHITA KJIETKA?

3. Jlaiite coBpemMeHHOEe ompejeieHue KIeTKU. B 4eM CyIHOCTh KJIETOYHOU
TEOPUH U KTO €€ aBTOPHhI?

4. C noMonipto Kakux mpudopoB uzydanack kierka B XIX, XX BB.?

5. Kakue ¢hopmbl )XU3HU MTEPBBIMH MOSIBUIIMCH Ha 3emiie?



6. Ilouemy (haru u BUPYCHl HA3bIBAIOT JOKJIETOUYHBIMH OpPraHU3MaMu?
7. K kakum popmaM xKU3HU OTHOCST OAKTEpUU U CUHE-3€JIEHbIE BOJIOPOCITU?
8. Kakue u3 0gHOKJIETOYHBIX OPraHU3MOB UMEIOT 000COOIEHHOE AIpO?
9. Kakue  MHOTOKIJIETOYHBIE  OpPraHU3Mbl  CUYUTAIOTCA  [EPBUYHBIMH B
PACTUTEIBHOM U )KUBOTHOM MHpE?
10. Yem otnuyaeTcsi KOJIOHUATBHBIN OPraHU3M OT MHOTOKJIETOYHOTO?
3ansaTue 3-4. XUMHNUYECKAS OPTAHU3ALIUA KJIETKU
1. ConepxaHue XUMHUYECKUX DJIEMEHTOB B KJIETKE.
Bona u npyrue HeopraHM4eCKUE BEIIECTBA, UX POJIb B KU3HEAESITEIBHOCTH
KJIETKH.
Heoprannueckue n opraHn4ecKre BEIecTBa
KakoBo 3HaueHNE BOJIbI JIs1 AKUZHEEATETbHOCTH KIETKU?
Kakwne comu BXOAAT B COCTaB KIETKH?
KakoBo 3HaueHue /i KJIETKU coJiel a3oT1a, pocdopa, Kanus, HaTpus?
B ueMm pa3Hnna Mexay OpraHn4eCKMMHU U HEOPTaHUYECKUMU BEIIECTBAMU ?
Yro Takoe MOHOMEpHI U nosuMepbl? [loueMy OeIKOBYIO MOJIEKYIy Ha3bIBatOT
MOJIUMEPOM?
9. UYem xapakrepusyercs NepBUYHAasl, BTOPUYHAs, TPETHUUHAs U UYETBEPTUUYHAsS
CTPYKTYpBI Oenka?
10. Yto Takoe neHatypaius Oenka?
11. Yem oOycnoBieHo MHOTooOpa3ue 0enKoB?
12. KakoBsl (hyHKIINHY )KUPOB B KJIETKE U B OpraHu3Me?
13. [ouemy >xupsbl ABISAIOTCS HanbOosiee YPPEKTUBHBIM MCTOUYHUKOM SHEPTUU B
KJIETKE?
14. YV xakux opraHu3MOB U B KaKUX OpraHesiaX CUHTE3UPYIOTCS YTJIE€BOIbI?
15. Kakue (pyHKIMU BBINOJHSAIOT YIJIEBOJIBI B KJIETKE U B OpraHu3me?
16. I'ne cuntesupyercst ATD B kietke?
17. KakoBo 3HaueHue AT® B KU3HENEATETHHOCTH KIETKU?
18. Kakue KuCI0Thl OTHOCAT K HYKJIEUHOBBIM?
3ansaTue 5-6. CTPOEHUE U ®YHKIIUU KIIETKHA
1. Ctpoenue u byHKIIUN Hapy>KHOU KJIETOYHOM MeMOpaHbl,
9H/IOIUIA3MATHYECKON CeTH, puOOCOM, MUTOXOHAPUHN U IIJIACTU[, KOMILIEKCA
["onbaxH, TM30COM, KIIETOYHOTO LIEHTPA, OPraHOUIOB ABUKECHUS.
. Kakue yactu kieTku ObLIIM U3y4€HbI C TOMOUIBI0 CBETOBOI'O MUKPOCKOIIA?
3. Kakue opraHemibl KIETKM OOHApyXe€Hbl MpU MOMOIIU 3JIEKTPOHHOIO
MHKpOcKona?
4. I3 dero cocTtouT MeMmOpaHa >KMBOW KIJIETKM M KAKUMU CBONCTBaMU OHa
oOnamaet?
5. Uto Takoe ocMOperymsiuus KUBO! KIETKHU?
6. Kakue kiieTouHble OpraHesuibl UMEIOT MeMOpaHHOE CTPOCHUE?
7. Y Kakux OpraHesul ABOWHbIE MEMOpaHbI?
8
9

N

NGk

N

. Kakue opranemis He IMEIOT MEMOPAHHOTO CTPOCHHSI?
Kakue opranenibl BXOIAT B COCTaB CUCTEMbBI IUTOIIIA3MBbI?
10. KakoBsI cTpoeHue 1 (pyHKINUN SHAOIUIa3MAaTHYECKOM ceTr?
11. KakoBsl cTpoeHue U (PyHKIIUHA MUTOXOHIPHIL?



12.

13.
14.
15.
16.
17.
18.
19.
20.

Kakme ocobeHHOCTHM cCTpoeHHs anmapaTta [OnbIKH CBSI3aHBI  C
BBITIOJIHIEMBIMUA UM (DYHKIIUSIMU?

Kakyto ¢GyHKIHIO BBITOTHSIOT pUOOCOMBI?

KaxoBel cTpoeHue 1 PyHKIUSI XpOMOIUIACTOB U JICUKOTIIaCTOB?

Kak ycTpoeH v pyHKITMOHUPYET KIETOYHBIN LIEHTP?

Anpo, ctpoeHne U GyHKIUU B IEPUO UHTEP(A3bI.

Kak ycTpoena siaepHas o6osouka?

Kakue cTpykrypsl spa coaep:xat Monekysl JJTHK?

Yro Takoe saepubiii cox? KakoBa ero ¢hyHKIns?

Uto o0mero Mexay SJepHbIM COKOM U THaloIUia3Moil  (MaTpule
IIUTOILIa3MBbI)?

3ausaTusa 7-9. OBMEH BEHIECTB U IIPEBPAILIEHUE DOHEPI'U B

15.
16.
17,
18.
19.

20.
21,

KJIETKE
Ha3zoBuTe TriaBHBII MCTOYHUK DSHEPIHMM Ha 3eMile, ONpeaeIsIOIINN
BO3MOYKHOCTb JKH3HHU.
N3 kakux JABYX MPOTHUBOIOJIOXKHBIX IPOLECCOB CKJIAAbIBAETC OOMEH
BEILECTB U YHEPTUU B OPTaHU3ME U B KJIETKE?
[Touemy posp 3eneHbix pacteHud Ha 3emuie K. A. TumupsseB HasBaiu
KOCMHYECKOMN?
MOXXHO 1M CUWTaTh PAcTEHUs E€IMHCTBEHHBIMM OpPraHM3MaMu Ha 3emile,
CO3JAIOUIMMU U3 HEOPTraHUYECKUX BEUIECTB OpraHu4eckue?
Kakoil cnoco0 nuTaHus nosBuiIcS Ha 3emMile paHblle — XeMOTPO(QHBINA WK
boToTpOPHBII?
Korma m y kakux pacTeHUid BIEpBbIE MOSBWICS XJIOPOPUII B IpoLecce
DBOJIIOLN?
KakoBbl (pr3nko-XxuMHUeCKre CBOMCTBA Xjiopoduiia?
KakoBo BHyTpeHHEEe CTpOEHHE XJIopoIuiacTa’?
Kakue ycnoBus HeoOXoauMsl J1st miporecca GoTocuHTe3a?

. 3 xakux nByx (a3 (craaumii) coctout mpouecc porocuHTe3a?

. Kakue npeoOpa3zoBanusi SHEPTHH MPOUCXOAT B XJIOPOILIAcTe?

. Uro Takoe ¢hoTonu3 BobI?

. Uto oOpazyeTcs B epuoI MPOXOKICHUS CBETOBOU (ha3bi?

. Kakolt Tum pgpIxaHuss OpPraHU3MOB TIOSBWICS Ha 3eMjie B CBS3U C

BO3HUKHOBEHHEM CBETOBBIX peakinii (hoTocuHTe3a?

[ToueMy KoHeuHBIE cTaauU (POTOCHHTE3a HA3BIBAIOT TEMHOBBIMHU?

SBnsieTcs M MPOLECC CUHTE3a YIIEeBOAOB (PEPMEHTATUBHBIM?

B kakyro a3y QotocuHTe3a BBIFCHSETCS KHUCJIOPOH, YXOISAIIUH B
atMmocdepy?

MosxHO 1M cuuTaTh, 4TO (POTOCHHTE3 BKIIOYAeT B cels JBa mporiecca —
ACCUMIJISILIUIO U TUCCUMUJISIIIUIO U TIOYEeMY?

Kakyto ponp WUrparT yrieBoabl B 0Opa30BaHWM aMUHOKHUCIOT M >KUPHBIX
KHUCJIOT?

OTkya moJy4aroT OpraHMYeCcKre BeUIecTBa reTepoTpOPpHbIE OPraHU3MbI?
Yem nmuTaroTcs canpoTpodbl, Hapa3UThI?



22,

23.
24,
25,
26.
217,
28.
29.
30.
31.

32,
33.
34,
35.

36.
37.
38.
39.
40,

Nogakow D

© ™

10.
11.
12,
13.
14,
15.

16.
17,
18.

KakoBbl crocoObl mTaHWs y 3€JI€HOW Bomopociu, Oemoro rpuoda,
THWJIOCTHOM OaKkTepuu, ObIYBETro LIETHSI, BOJKA, YeJIOBeKa?
[Tnactuueckuit oOMeH. bruocunrtes OenKoB.
['en u ero poJyib B OMOCUHTESE.
['eHeTnyeckuii KO U €TI0 CBOMCTBA.
Peakiiuu MaTpU4HOTO CUHTE3A.
UT0 Ha3bIBAIOT TJIACTUYECKUM OOMEHOM B KJIETKE?
KakoBbI KOHEUHBIE TIPOAYKTHI TUCCUMUIISAIIAN OCITKOB, )KUPOB, YTIICBOIOB?
Kakwue ycnoBus HeoOXoaumbl 11 6nocuHTe3a 6enka?
Kaxkosa poas JIHK B mpomniecce OnocuuTesa 6enka’?
Kakum 00pa3zoM mnpoucxoauT mnepenada (TpaHCKpUMIUsA) UHGOpMALUU C
JAHK na PHK?
KaxkoBa pons nPHK B nporecce Ouocrunresa 6enka?
['e obpasyercs u kakue pyHkuuu Boinonasetr TPHK?
CKOJIBKO BHJIOB @aMUHOKUCIIOT MMPUHUMAIOT Y4aCTHE B CUHTE3€ OCIKOB?
KakoBo ctpoenne pubocom, rie oHU 00pa3yroTcs W pasmemarTcs? YUro
TaKO€ MOJINCOMBI?
Urto npeacrasisieT co0oit MOHOMEDP OETTKOBOM MOJIEKYJIbI?
Urto nipeacTaBisieT co00i MOIUNENnTHAHAS IETh?
Kakas ctpykrypa 6enka popMupyercst U3 HOJUNEITUIHON 1ernu?
[Touemy cuHTEe3 O€Ka B )KMBOM KJIETKE HA3bIBAIOT MATPUUYHBIM?
BocnpousBenure 3Tanmbl OMOCMHTE3a MOJEKYJIbl O€lKa: B XpOMOCOME; B
pubocomax; B KaHajaxX SHJIOMIa3MaTUHYECKON CETH.
3ausTua 10-11. JEJJEHUE KJIETOK. PASMHOXEHUE
[ToaroroBka KJIETKH K AeneHH0. Y 1BoeHne mosekyinsl JJHK.
XpOMOCOMBI, X TAlJIOWAHBIA U TUIUIOUIHBIN HAO0Op, MOCTOSHCTBO YHUCTA
XPOMOCOM M UX (DOPMBI.
JleieHre KJIIETKU U €r0 3HA4YCHUE.
[TonoBoe u 6ecnonoe pa3sMHOKEHNE OPTaHU3MOB.
Meii03 u ero srarsl.
Tunbl 1eJIeHUs KIETOK.
UeM oTiau4aeTcss aMHTO3 OT JAPYIMX THUIOB JEIEHUS KJIETOK W JJIsl KaKhX
OpraHW3MOB OH  XapaKTepeH?
Yrto takoe MmuTo3? B uem ero OMoiaoruyeckuit CMbIC?
[ToueMy K Hauajry MUTO3a XpOMOCOMBI COCTOSIT U3 IByX XpOMaTH?
K kakoMmy y4acTKy XpOMOCOMBI IPUCOETUHSACTCS HUTh BEpEeTeHA JCJICHUS?
Yrto xapakTepHo 115 MeTadasbl MUTOo3a?
Kakue XxpoMoCOMBI pacxoasITCs K MoJitocaM KJIETKU B aHadaze?
[Touemy Tenodazy HazbIBalOT «mpodaza HA0OOPOT»?
Yrto mpencTaBisitoT co00i XpOMOCOMBI K Hadary HHTepda3bl?
CKOJBKO KIJIETOK oOpa3yercs B pe3yibTaTe MHUTO3a M C KaKUM HabOpoM
XpOMOCOM?
JI1sl KakuX KJIETOK XapaKTepeH Meno3?
Kakue xpoMocoMbl Ha3bIBaIOT TOMOJIOTUYHBIMU?
Kak Ha3pIBarOTCs NEpBbIN U BTOPOM ATanbl Merio3a?



19.
20.

21,
22,

23.
24,

25.
26.
217,
28.
29.
30.
31.
32,

33.
34,
35.

36.

37.
38.
39.

. [ToueMy ramMeThl SBJISSIFOTCS HOCUTEIISIMU HACEACTBEHHOM HH(MOpMAIUn?

HOOo~NOoO AR WNE

Ha xakue da3sl gensar meiios 1?

CKOJIBKO KJIETOK TOJIy4aeTcsl B pe3yibTaTe meiio3a | u ¢ xakum Habopom
XPOMOCOM B KaxI0i?

Uto xapakTepHo 1151 ipodassel 1?7

UTo Takoe KOHBIOTAIMS XPOMOCOM, KOrJa OHA MPOUCXOAUT U KAaKOBO €€
3HaYeHue?

CKOJIBKO KJIETOK MOJIy4aeTCsl B pe3yJibTare Meno3a?

Kakum ctanoBuTcs HaOOp XpPOMOCOM B KaXKJIOM KJIETKe, 0O0pa3oBaBIIEiiCs
IIPU ME03€, U CKOJIBKO XPOMATH]T B KKI0M XpomMocome?

KaxkoBa cymuocTs meito3a I u meiioza 11?

B uem otimmume mMuto3a ot Meiosa’?

Pa3mHoxeHue u ero popmsl.

B yeM cymHoOCTh OMOr€HEeTUYECKOr0 3aKOHa?

Uro BriItOYaET B cebst moHATHE "pocT opraHuzma’?

YeM 0TJIMYAIOTCS BET€TaTUBHOE, OECIIOJI0E U TI0JIOBOE Pa3MHOXKEHUE?
Kakoii cioco6 neneHus KieTok HaOIr0AaeTCs BO BpeMsl pocTa OpraHu3MoOB?
Kakoli crnoco6 paeneHuss KIETOK NpPeaIIecTBYeT OOpa30BaHHUIO IOJOBBIX
KJIETOK?

Kakoe 3Ha4eHUe B 3BOJIFOIIMM OPTaHU3MOB UMEET IT0JIOBOM Iporecc?

Kaxoi1 mponecc Ha3pIBatOT raMeTOr€HE30M?

Kakue 30HBI BBIAEISIOT B NpOLECCE MPOXOXKIEHUS CIepMaToreHesa u
OBOTEHE3a?

CkoJibKO ramMeT o0pa3yeTcsi U3 OJHOr0 CIEPMATOLIUTA U U3 OJHOIO OBOLIUTA
I nopsanka?

KakoBo ctpoenue cnepmarozona’?

Kak ycTpoena siineknerka?

KakoBo cTpoeHnue siiia nTUbI?

3ansaTue 12. UHANBUAYAJIBHOE PASBUTHUE OPI'AHU3MA
Pa3BuTue SIMIIEKIIETOK U CIIEPMATO30UI0B.
O11010TBOPEHHUE.
Hpo6nenue. Ctaauu 651aCTyIIbl U TACTPYJIBL.
3apo/IbIIIEeBbIC JTUCTKHU.
3aKyiajKa U B3aUMO/JICCTBUE YaCTel pa3BUBAIOLIECTOCA 3apObIIIa.
Uto pa3zBuBaeTCA U3 3UTOTHI?
Kaxkoit Habop XpoMOCOM y 3UTOTHI, y 0J1aCTOMEpPOB?
Kaxk o6pa3zyercst 61actyna?
Kakue opranusmsl BCIO )KHU3HB KUBYT Ha CTaJ UK OJIACTYJIbI?

. Kak dopmupyercs ractpyna?

. 'me oOpasyercs nepBUYHOE POTOBOE OTBEPCTHUE?

. Uto Takoe nepBUYHAs MOJOCTh Tea?

. [Touemy ractpajibHast MOJIOCTh HAa3bIBAETCS KUIIEYHON ?

. Kak Ha3bIBarOTCS 3apOBIIIEBBIE JIUCTKH Y TaCTPYJIbI?

. Kakue %uBOTHBIE BCIO )KU3Hb )KUBYT Ha CTaJIMH racTpyibl?

. I'ne 3aknaapIBaeTCs M KaKk Ha3bIBA€TCS TPETHUM 3apOABIIIEBBINA TUCTOK?



17.
18.

19.

20.

21,

22,

23.

24,

BHOoNOoO O AWN

14,
15.
16.
17,
18.
19.
20.
21.

22,
23.
24,
25.

Yem 00yCIIOBICHO MOSIBICHUE BTOPUYHOM MOIOCTH Tena?

Kakue cucrembl opraHoB (OpMUPYIOTCS U3 DKTOJEPMBI, SHTOACPMBI U

M€30J€pPMBbI?

N3 Kakux 3apOJbIIIEBbIX JUCTKOB 3aKJIaJbIBAIOTCA XOpAa M HEpBHAs

TpyOKa?

KakoBbI paznnuus Ha paHHHUX dTarax pa3BUTHUSA 3apOJIbIIa y )KUBOTHBIX ?

Kak ¢ nmo3umuu OuoreHetnueckoro 3akona Mrosiepa - ['ekkenst 0ObICHUTD

TOT (aKT, YTO BCE MHOTOKJICTOYHBIC OPTAHW3MBI TPOXOIAT CTAIUIO

0JIaCTyJbI, TacTPyJibl?

B kakoil mOCHIEnOBaTENbHOCTH 3aKIAJbIBAIOTCS CHCTEMBI OPraHOB B

IIPOIIECCE OHTOTEHE3a?

B kaxo#l mociaenoBaTeIbHOCTH MOSABIISUIMCH OPTraHbl )KUBOTHBIX B IPOIIECCE

DBOJIIOINH ?

BpenHoe BIHsIHUE aJIKOT0JI1 U HUKOTUHA HAa PA3BUTHE OPTaHU3MA YEIIOBEKA.
3ansaTusa 13-16. OCHOBBI TEHETUKU

OCHOBHBIE 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH U U3BMEHYMBOCTHU

OpPTraHW3MOB U UX LUTOJIOTUYECKUE OCHOBBI.

[Ipenmer, 3a1a4u U METOJIBI TEHETUKH.

MoHo- u AMruGpUIHOE CKpPEITUBaHUE.

3aKOHbI HACIEOBAHUsI, YCTaHOBIICHHBIE . MeHaenem.

JIOMUHaHTHBIC U PELIECCUBHBIE TTPU3HAKHU.

AJLIIENIbHBIE TEHBI.

@EHOTHUN U TEHOTHIL.

['omo3uroTa u reTepo3uroTa.

Ennnoo0Opasue ruOpuaoB nepBoro NOKOJICHHUS.

. [IpoMexXyTOUHBIN XapaKTep HACIEIOBAHUS.

. 3aKOH pacIlEeIIEHUs TPU3HAKOB.

. CTaTuCcTUYECKUI XapaKTep SBJICHUHN pacIIeTICHUSI.

. luTonmornyeckue OCHOBBI €AMHOOOpa3Us NEPBOTO MOKOJICHUS U

pacLIeIIeHNs IPU3HAKOB BO BTOPOM ITIOKOJICHUH.
3aKOH HE3aBHCHUMOT0 HACIEJOBAHUS U €r0 LIUTOJOTUYECKHE OCHOBBI.
CuerieHHOE HaclleJOBaHUE.

Hapymenue cueruienus.

ITepekpect XpoOMOCOM.

I'eneruka noua.

XpOMOCOMHasl TEOpHUSL HACIIEICTBEHHOCTH.

3HaYeHUEe FEHETUKU JJIsI MEAULIMHBI U 3IPABOOXPAHEHUS.

BpenHoe BIMsIHUE HUKOTHHA, AJIKOTOJIS U APYTUX HAPKOTUYECKUX BELIECTB
Ha HACJIEICTBEHHOCTh YEJIOBEKA.

Yrto Takoe HaCIeICTBEHHOCTh?

Yro Takoe U3MEHYNBOCTH?

Kakwue cymecTBytoT ¢hopMbl U3MEHUUBOCTH?

biarogaps uemy I'. Mennento B oTiinume OT APYruX YYEHBIX YIaJI0Ch
BCKPBITh 3aKOHBI HACJIEI0BAHUS IPU3HAKOB?



26.

217,

28.

29.
30.

31.
32,
33.
34,
35.

[Tpu kaxom criocobe onbiieHus ObuTH ToNTydeHbl I'. Menaenem rudbpust
IIEPBOTO NOKOJICHUS U YTO JUISl HUX XapaKTepHO?

EnnnooOpa3Hsl 1 110 T€HOTUITY WK 10 (PEHOTUITY THOPHIBI IEPBOTO
moKoyieHus B onbITax I'. Meunensa?

UYTo 3HAYUT MTOJIHOE U HEMOJIHOE JOMUHUPOBAHHUE TP MOHOTUOPUHOM
CKpeIIMBaHUN?

Kaxue ressl Ha3bIBAOT AJJICIIBHBIMU?

SIBIArOTCA M y CEMSIH TOPOXa I'EHBI JKEJITOM OKPACKH U TJIAIKOU
MOBEPXHOCTH AJUIETbHBIMU?

Posnb reHoTuna u ycnoBuil BHEIIHEN cpeibl B POPMUPOBAHUH (PEHOTHUTIA.
MonudukauroHHas U3MEHYUBOCTbD.

Hopwma peakumu.

Cratuctuyeckrue 3aKOHOMEPHOCTH MOJIU(PUKALMOHHON U3MEHYMBOCTH.
MyTanuoHHas U3MEHUYUBOCTbD.

36. 3aKOH TOMOJIOTHYECKHX PsSJIOB HACIEICTBEHHOM W3MEeHUYHMBOCTH H.
Baswuiiona.
37. DKCIepUMEHTAIBHOE TIOJTYYSHUE MYTallHiA.

38.
39.
40.
41.
42.
43,
44.
45.
46.
47.
48.
49.

MyTanuu kak Matepuai il UCKYCCTBEHHOT'O U €CTECTBEHHOTO 0TOOpA.
3arps3HeHHne NPUPOAHON Cpeibl MyTareHaMu U €ro MOCJIEICTBUSL.
I'eneTnka u TEOpUS IBOJIIOLINH.

['enetnka nomysiuid.

DopMbI €CTECTBEHHOT'O 0TOOpA: IBMXKYIIUN U CTAOMIM3UPYIOLTUH.
Yro Takoe ren?

Yro Takoe reHoTun?

Kakue reHbl Ha3pIBaIOT ajIeIbHBIMU?

Ot uero 3aBucut peHoTun?

Kakue npusnaku geHoTHna niacTuaHbI?

UeMm orpaHnyeHa miacTUHYHOCTh NPU3HAKOB?

Kak Ha3bIiBaeTcs M3MEHYMBOCTH (peHOTUIIA?

50. Kak Ha3bIBaeTCs N3MEHYMBOCTH T€HOTHTIA?

51. Kakue CTpyKTyphl KIETKH MEpPEeCTPAuBAIOTCS MpPU MYTallMOHHOU
M3MEHYUBOCTU?

52. Tlon Bo3nelicTBHEM KaKuX (DAKTOPOB MIPOUCXOST T€HHBIE MyTaIlun?

53. B pe3ynbrare Kakoro sSBJICHUS OCYIIECTBIISIOTCS XPOMOCOMHBIE MyTaliuu?
54. Yto Takoe NOIUILIIONIN?

55. Urto Oosiee MOABEPKEHO W3MEHEHUIO MPU HEOJAronpusiTHBIX YCIOBUSIX

OKpYyXarollen cpeibl — PEHOTUIT WU TeHOTHUI?

56
57

. UTo Ha3BIBAIOT HOPMOM PEAKIIUU?

. Kak o0bsacauth nipeasunenre H. Y. BaBuiioBa o cyiiecTBOBaHUM B IPUPOJIC

Oe3aIKaIOMIHOTO (HEsIOBUTOTO) JIFOTIMHA?

58

. UTO NpUHATO B COBPEMEHHOM TEOPUH IBOJIIOLMHA 3a 3JIEMEHTAPHYIO

ABOJIIOLIMOHHYIO €AUHUILY?

59

. KakoBa posip MyTanuii B pUpOIHBIX MOMYJIALMIX?



OBPA3ELl YUEBHO-TPEHMPOBOYHOI'O TECTA
|. 3aganus ¢ MHOKeCTBEHHBIM BHIOOPOM C PUCYHKOM WJIHN (€3 Hero
1. KneTku, CXOHBIE 110 CTPOCHUIO U BBHIMOIHAEMBIM (PYHKIIUSAM, 00pa3yIoT:
1) TkaHu
2) oprassl
3) cucTeMbl OpraHoB
4) enuHBIN OpraHu3M
5) KoJIoOHUHU ‘ ‘

2. I3y4uTh CTPYKTYpy OPTaHOUIOB KJIETKU TO3BOJIUI METO]T
1) cBeTOBOr0 MUKPOCKOIIUPOBAHUS

2) 3J€KTPOHHOI'O MUKPOCKOIIUPOBAHUS
3) ueHTpudyrupoBaHus

4) KynbTypbl TKaHEH

5) xpomoTorpaduu I ‘ I

3. OnrHaKOBOE 3aIIaCHOE BEIECTBO OTKJIA/ILIBACTCS B KIETKAX:
1) monbepe3oBuka u 6ereMoTa

2) MOJIOYHOKHUCIION OAKTEPUH U MOPCKOM KaITyCThI
3) 3aiiia u 6epesbl

4) XJOpeITbl U IPOKKEN

5) BOoJIKa U YeoBeKa | ‘ |

4. KakoBo cTpoeHue u GyHKIMH MUTOXOHIPHUIA?

1) pacmiemisroT OMONOJIUMEPHI 10 MOHOMEPOB

2) XapakTepHu3yITCsS aHa3pOOHBIM CIOCOOOM MOTYUYEHUSI SHEPTUU

3) comeprKaT COeTMHEHHBIE MEX Ty COOOM TPaHbI

4) umerot (hepMEHTATUBHBIE KOMILIEKCHI, PACIIONIOXKEHHbIE HAa KPUCTaX
5) OKHCIISIIOT OpTaHMYECKHE BelecTBa ¢ 00pa3zoBanrnemM ATD

6) IMEIOT HAPY)KHYIO U BHYTPEHHIOIO MEMOpaHy. | | |

5. Bce nepeunciennble HUXKE NpU3HAKU, KPOME JIBYX, UC-
MOJIb3YIOTCS [T OUCaHUs U300paKEHHON HA PUCYHKE
kieTku. Onpenenure aBa MPU3HAKa, «BBITATAONINX) U3
0O011ero CrucKa, v 3aluIInTe B TAOIUILY HUPPHI, O] KOTO-
PBIMU OHH YKa3aHBbI.

1) Hanm4Ke XJIOpPOMIIacTOB

2) HanmM4Ke rIMKOKaJmKca

3) crmocoOHOCTh K POTOCUHTEZY

4) crtocoOHOCTH K (paroruTo3y

5) cnocoOHOCTH K OMOCUHTE3Y Oenka

6. Kakue 31eMeHThbI CTpOCHHUS HapYKHOU KIETOYHOU
MeMOpaHbI )KUBOTHOM KJIETKH 0003HAYEHBI Ha



pucynke nudpamu 1, 2, 3? Kakue QpyHKINN OHU BBITTOJIHSAIOT?

1. 2. 3.

1. 3aganusi Ha yCTAHOBJIEHUSI COOTBETCTBHUSA
7. YCTaHOBUTE COOTBETCTBHE MEXKIy OPTAHOUIAMHU KIIETKH, UX OCOOCHHOCTSIMHU
CTpOeHHUsI U QYHKITUSIMU

OcoOenHocTy CTpoeHHs U PyHKINUN OpraHousl KIETKU
OpPraHOUIOB

1) cunre3 ATD A) Knerounass mem6pana
2) UMEIOTCSI KPUCTHI b) Muroxouapuu

3) ocymecTBisieTcs (paro- ¥ MAHOIUTO3
4) BHYTpU MHOECTBO (De€pMEHTOB
5) ciocoOHa K aKTUBHOMY TPaHCIIOPTY

MOHOB
6) oJIynpoHuUIIaeMa Jijisl HOHOB.
1 2 3 4 3) 6

8. YcTaHOBUTE COOTBETCTBHE MEKTy OPTAHOUIAMHU KIIETKH, HX OCOOCHHOCTSIMHU
CTpOoeHUs U QYHKIHMSIMU

XapakTepucTUKa OpraHouja OpraHou| KJIETKU
1) cucTema KaHaJbIEB, IPOHU3BIBAIOIIIMX A) xomruiekc [onbmxu
[IUTOTLIIa3MY b) supomnasmarudeckas ceTh

2) cucTeMa yIUIOIIEHHBIX MEMOPaHHBIX
[IAJTUHAPOB U My3bIPHKOB

3) obecnieuynBaeT HAKOIIJIEHNE BEIIIECTB B
KIJIETKE

4) Ha MmeMOpaHax MOTYT pa3MelaThCs
pHUOOCOMBI

5) yuactByeT B (HOpPMUPOBAHUH JIN30COM

6) oOecrieunBacT MEPEeMEIICHIE OPraHNIECKUX
BEIIIECTB B KJIIETKE

1 2 3 4 S 6

9. YcTaHOBUTE COOTBETCTBHE MEXAY NMPH3HAKAMHU M TPYIIIAMU OPTaHUYCCKUX
BEIIECTB, K KOTOPHIM 3TH MPH3HAKH OTHOCATCS: K KaKIOW MO3WIINU, TaHHOW B
MIEPBOM CTOJIOIIE, MOI0EPUTE COOTBETCTBYIONIYIO MO3UIIUIO U3 BTOPOTO CTOJIONIA.

CBoiiCcTBO MM QYHKITUS Bupj BemecTB
A) B OCHOBHOM THIpO(POOHBI, pexe 1) munuasl
aMmpupuIHHBI 2) yrieBoAasbl

b) He sBnsitOTCS MOAMMEpaMu
B) 3amumaror opranusm ot
NIEPEOXITANKICHUS




') cocTosIT 13 MOHOMEPOB TITFOKO3BI
J1) o0pa3yroT KJIE€TOYHYIO CTEHKY
E) BBITIONHSAIOT pEeTyIATOPHYIO

byHKIIIO

A b B r i E

10. YcraHoBUTE COOTBETCTBHE MEXKIY XapaKTECPUCTUKOW OpraHoWj]ia KICTKH U
€ro BHJOM: K KaXJIOH NO3WIIMHM, JaHHOW B IIEPBOM CTOJOIE, MOa0epuTe
COOTBETCTBYIOIIYIO MO3UITNIO U3 BTOPOTO CTOJIOIIA.

XAPAKTEPUCTHUKA OPTAHONJIA BUJI OPTAHOUIA

A) o0ecrieunBaeT BHYTPUKJIETOUYHOE MUILEBAPEHUE 1) mu3ocoma

b) npencrasmnsier coboi oqgHOMEMOpaHHBIN My3bIpeK | 2) KOMILIEKC [ 0abIKu
B) Hanuuue rugpoauTHYecKux GepMEHTOB
I') cocTouT M3 MOJOCTEN U My3bIPHKOB

J1) obecnieunBaeT MOIU(DHUKAILINIO BEIIECTB
E) oOpasyeTt nepokcucombl

A B B r i E

11. YcTaHOBUTE COOTBETCTBHE MEXIY XapaKTCPUCTUKAMHM W OpraHU3MaMH: K
Ka)X/I0W MO3UIMHU, JaHHOW B MEPBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOUIYIO
TTO3UITUIO U3 BTOPOTO CTOJIONA.

XapakTepUCTUKHU Oprann3msl
A) aBTOGOTOTPODEI 1) KuIlleYHas majoyvka
b) uMeroT KTyTHKY 11 IepeIBUKEHUS 2) nraHoOaKkTepus

B) azorodukcaTopsr

I') kieTkn HE UMEIOT XJTOpoduIIIa

) xnetku GOpMHUPYIOT BBITSHYTHIC KOJIOHUH
E) nmeror xu3HeHHy10 (hopmy Oanusisl

A B B r i E

12. YcTanoBUTE COOTBETCTBUE MEXKAY MPU3HAKOM U OPTaHOUIOM, JIJIsi KOTOPOTO
OH XapaKTEePeH: K KaXKJOW ITO3MIIMHU, TAHHOW B IIEPBOM CTOJIOIE, MOa0epuTe
COOTBETCTBYIOIIYIO MO3UITNIO U3 BTOPOTO CTOJIOIA.

[Tpusnax Opranouj

A) coaepxut pepmenThl 1ukiia Kpedca 1) xnopomiact
b) cknagku BHyTpeHHEH MeMOpaHbl 00pa3yrOT TUIAKOUIBI | 2) MUTOXOHIPHUS
B) okucnsier oprannueckue BeniecTBa
I') conepxut xsopodui




J1) oOecrieunBaeT CUHTE3 IITFOKO3bI
E) B MaTpuKc nocTymaeT mMupOBHHOTPAIHAS KHCIIOTA

A B B r i} E

I1l. 3amanusi Ha yCTaHOBJIEHHSI YCTAHOBJIEHHE IOCJI€I0BATEJIbHOCTH
CHCTEMATHYECKUX TAKCOHOB, OHOJIOTHYEeCKHX O00BbEKTOB, IPOLECCOB,
SIBJICHU U
13.  VYcraHoBuTe  MOCIEAOBATEIBHOCTh  PACHOJOXKEHHUS ~ CTPYKTYp B
AYKapUOTUYECKON KIIETKE pacTeHUs (HauyuHasi CHapy>Ku). 3aluIluTe B TaOIHILY
COOTBETCTBYIOIIYIO MOCIEA0BATENLHOCTD ITUGD.

1) mna3maruueckas MmemOpaHa
2) a1po

3) nuToriazmMa

4) KJIeTOYHAas CTeHKa

5) XpOMOCOMBI

R \ \ \ \

14. YcranoBuTe Mocie0BaTeIbHOCTh POLIECCOB, 00€CTICYMBAIOIINX OMOCHHTES
Oenka. 3anuiuTe B TaOJIUIy COOTBETCTBYIOILYIO MTOCIEI0BATEILHOCTD IUGD.

1) moctymnenue kogona ”PHK B akTUBHBIN HIEHTP pUOOCOMBI

2) Bxon cron-kojgoHa HPHK B akTUBHBIN 1IEHTp pruOOCOMBI

3) cuare3 nPHK na maTpune JIHK

4) pacrio3HaBaHHE KOJIOHOM aHTHKOJ/IOHA

5) oOpa3oBaHKE MENTUIHBIX CBS3CH

‘ OtBer: ‘ ‘ ‘ ‘

15. YcranoBuTe NMpaBWIBHYIO MOCIEI0BATEIBHOCTD MTPOLIECCOB, MPOTEKAOIINX
pu dboTocuHTE3E. 3anummure B TaOIHITY COOTBETCTBYIOIIYIO
MOCJIEIOBATEILHOCTH IUQD.

1) dboTonu3 BobI

2) CUHTE3 TIIIOKO3bI

3) ucnonb3oBanue s3ueprun ATD

4) ob6pazoBanue HAJI®D-2H

5) dukcarus yriaexkucaoro rasa

R \ \ \ |
V. Peurenue 3agau
16. Pemure 3amauy:

B kietke »KMBOTHOT'O TUIIJIOUIHBIN HAOOp XpomocoM paBeH 34. Onpenenure
kosmuectBo MoJekya JAHK nepen muto3om, nmocne MuTo3a, ocie nepBoro

Y BTOPOTO JEJIEHUS MEN03a.

17. Panee cuntanock, uto O BBIACISIEMBINA pacTEeHHEM B mpoliecce (POTOCHHTE3a
oopazyercst u3 CO2, B He HO. [lepBbIM y4eHBIM JAOKa3aBUIUM IPOUCXOKIECHUE




O u3 HyO 6b11 Bunorpanos. Kakoit MeTon OH MCHOJIB30BaNl AJii YCTaHOBKH
sToro (akra? Ha uem ocHOBaH 3TOT MeTO?

V. 3anaHus HA 10NOJIHEHNE HelocTaKIlell uHGopMauuu B cxeme

18. PaccMoTpuTe NpeMIOKEHHYIO CXEMY. 3alMIINTE B OTBETE IPOITYILICHHBIN
TEPMHH, 0003HAYEHHBII Ha CXEME 3HAKOM BOIIPOCa.

Opranouna
1 1
OanomemOpaHHbIe JIBymeMOpaHHbIe
3IIC Pu6ocombl
Kommiexc I'oabasxu MuxpotpyGotku
JKryrukn
JInzocoma O
? Knerounplii nentp

V1. 3aganusi Ha J0NOJTHEHHE HeaocTaomel nHdopManmumn B TadJaunme
19. Paccmotrpure Tabmuiyy «MeToasl OHMOJOTHYECKUX HMCCIEIOBaHUN» M
3aI0JIHUTE MYCTYIO STYEHKY, BIIMCAB COOTBETCTBYIONTUN TEPMHUH.

MeTtonpl IIpumeHeHne METOIOB
buoxumnueckunit OrnpeneneHre akTUBHOCTH (pepMEHTa
N3ydenune xapakrepa HacaeqOBaHUs PU3HAKOB
YEJI0BEKA

VII. 3apanus Ha aHajau3 nHopManun
20. IIpoanamusupyiite Tabmuiyy «Accouuanus nonumopdusma reHa ACE ¢
320071€Ba€MOCTHIO N30 PEHUEIH

Bapuant renoruna | Pe3ynpTupyrommi Cymma
no reny ACE IIPU3HAK

Hopma [uzodppenus
I/l 2 5 7
I/D 1 6 7
D/D 12 13 25
Bcero 15 24 39

Bribepute yTBEp)KIEHHs, KOTOpPhIE MOXHO C(HOPMYIHpPOBaTH Ha OCHOBaHHUH
aHaJIM3a MPeI0CTaBICHHBIX JaHHBIX.

1) Hanmuue amensi| 4acto cBA3aHO ¢ BOSHUKHOBEHUEM N30 peHUH

2) Amens | moMuHAHTEH

3) Ilpu orcyrctBuu amnensl pa3Buthe MU30(PpEHUH ONMpEneNsieTcs APYruMU
¢dakropamu (ae renom ACE)

4) Bonpbias YacTh MOIMYJISIUH HeceT ajuiens D

5) Pa3zBurtne mmsodpeHun onpenensieTcst TONbKO HAaClIeICTBEHHOCThIO

21. HazoBuTte MoleKymy, ee 4acTu, 0003HAYCHHBIC HAa pUCyHKe mudpamu 1, 2.
Kakyro ¢yHKIIMIO BBITIONHSIET 3Ta Mojekymna? B kakux opraHommax »3T1a
MOJIEKYJIa CUHTE3UPYyETCs?




1

2
RO T
OH OH OH

3anaHus ¢ pa3BéPHYTHIMHU OTBETAMH

22. JIokaxxuTe, 94TO KJICTOUHAs TEOpUsl 0000IIHIIA PsAJT OMOTOTHYECKUX
OTKPBITHH U TIpe/IcKa3aia HOBbIE OTKPBITHS.

23. V yenoseka cunnpoMm KialiHdenbrepa mnposiBiseTcs NpU TPUCOMHH IO
noJIOBEIM XpomocoMaM XXY. OOBICHUTE MNPUUYMHBI TAKOTO XPOMOCOMHOTO
Habopa B KJIETKaX 4eJIOBEKa.

24. V xomek reH B mpeznenser depHyr OKpacKy LIEpCTH, a TeH D — phDKylo.
I'ensl nokanu3oBaHbl B X-XxpoMocomax. OT 4YepHON KOIIKH POAWINCH [IBA
YEpPENaxoBbIX M TPH YEPHBIX KOTeHKAa. CocTaBpTE CXEMy pPELICHUs 3aJa4H.
Onpenenure TeHOTUN KOUIKA, T€HOTHUN W (PEHOTUN KOTa, T€HOTUIl MU TOJ
MOJIy4YeHHOro moToMCTBAa. OOBSACHUTE MOSBIEHUE IOTOMCTBA YEpPENaxoBOM
OKPAacCKHU.

25. Ha3oBuUTE OCHOBHBIE MPU3HAKU CTPOCHUS U KUZHEIEATEIBHOCTU OaKTepuil
(He meHee 4-X).

26. OOBsicHUTE, TOYEMY BHUPYCHl paccMaTpUBAIOT KaK WCKIIOUECHUE U3
KJIETOYHOU TeopuH. UTO 0OIIET0 y BUPYCOB U KUBBIX OPraHU3MOB?

27. Ilpum ckpemmBaHUM CaMKH JpO30(MIIBI C 3arHyTHIMA KPBUIBIMH U
HOPMAJIbHBIMM HOTAaMHM M CaMlia ¢ HOPMAJIbHBIMHU KPBUIBSIMU U YKOPOYEHHBIMH
HOTaMU B IE€PBOM MOKOJEHUH OBUIO MOJyyeHO 13 MyX, MMEBUIMX 3arHyThIe
KPbLIbs, HOPMAJIbHbIE HOTH, U 15 MyX, MIMEBIIMX HOPMaJIbHbIE KPbUIbS U HOTH.
JIist BTOpOTrO CKpeIIMBaHUSl B3AJM CaMllOB M caMOK u3 F1 ¢ 3arHyTeiMu
KPBUIbSIMH, HOPMaJIbHBIMU HOTaMH. B TOTOMCTBE MOIy4YMIIM paciierieHue 6: 3:
2: 1, npuyeM MyX C 3arHYTBIMH KpbUIbSIMH ObLIO OONBIIMHCTBO. COCTaBbTE
cxemy pemeHus 3agaud. Onpenenure TEeHOTHUIBI POJUTENBCKUX OCOOEH,
TeHOTUIIBI M ()EHOTHUIBI MOJYYEHHOTO MOTOMCTBA B JBYX CKpPEIIMBAHUSIX.
[Tosicuure heHOTUNHMYECKOE paCIICTNIEHUE BO BTOPOM CKPEIIMBAHUU.

28. buosorm4eckoe OKHCICHHWE OpPraHWYEeCKUX BEIIECTB B OpPraHU3Max
KUBOTHBIX CXOJHO IO XHWMHUYECKOMY IMPOIECCY CO CKUTAHUEM OOBIYHOTO
TOTUTMBA, KOTOPOE MCIOJB3YyeT YenoBek. Kakue o01mue ¢ ropeHrneM MpOayKThI,
00pa3yroTcsa B pe3yJsibTaTe 3TUX mpolieccoB? CpaBHUTE HEPTrEeTUKY MPOIECCOB
OMOJIOTUYECKOTO OKUCTIEHUS U TOpeHus. B yem ux oTimune?



OBPA3IIbI YYEBHO-TPEHUPOBOUYHBbIX 3AJTIAY
IIpuMepsl 32124 10 MOJIEKYJISIPHOM T'eHETHKE
1. ®@parment JJHK umeeT ciieayonryio noc/jieioBaTeJIbHOCTh HYKJI€OTHI0B:
T-A-II-I-T-I-A-I-T-T-T'
Onpeodenume nociedosamenbHocms Hykieomuoos Ha u-PHK, anmuxoooHwl
coomeemcmeyrowux T1T-PHK u amunoxkucromuyro nocineoosamenbHOCMb
coomeemcmaywe2o ppazmeHma MojaeKyivl 6eika
Pewenue:
[To mpuHIMITY KOMIUIEMEHTAPHOCTH
T-A-II-O-O-T-I-A-IO-T-T-T JHK
N I I A R I T A B O
A-Y-T-T-A-T-V-T'-T-A-A-1 u-PHK
MET 0 BAJI acr

V-A-I[ I[-I[-V I[-A-Il V-V-T 1-PHK

2. HoaunenTuaHasi uenb COCTOUT M3 AMHHOKHUCJIOT BaJIMH, AJaHMH,
TJIMIUH, TU3WH, CEPUH.
Onpeodenume cmpykmypy yuacmka [{HK, kooupyowyro yKazauuvlii Noaunenmuo
Pewenue:
[Io Tabnuile TEHETHYECKOTO KOJa BbIOMpaeM TPUIUIET, KOJIUPYIOIIHIA
AMUHOKUCJIOTY (€CJIM UX HECKOJIBKO, TO JTF000H U3 HUX)
Baj ana )0 3 cep
r-y-r-r--A-1r-r-y-A-A-A-A-1r-vy u-PHK
IH-A-O-0-T-T-I0-I-A-T-T-T-T-II-A  JHK

3. Yuactok moJiekyJibl JHK, konupyommuii nojiMnentua B HopMe, uMeeT
CJIeayIOIMid MOPAA0K HYKJIeoTua0B: A -A-A-A-I{-T'-T-T'-T

Bo Bpem# peminKkanum TpeTHid cjieBa ajeHuH (A) BbINaJ U3 IENH.
Onpeodenume cmpykmypy nOIUNENMUOHOL Yenu, KOOUPYeMOU OAHHbIM
yuacmxom J[HK, 6 Hopme u nocne evinadenus adenuua.

Pewenue:

ITo mpuHUKMIY KOMIIJIEMEHTAPHOCTH

Buopme A-A-A-A-10-T'-T-T-T JIHK
P 1 1 11 11
V-V-V-V-T-II-A-1II-A n-PHK
ben ITHC Tpe MOJIUIIEITUAHAS [IETTh
Ilocne BrImageHus aicHUHA
A-A-A-11-T'-T-T-T JIHK
1 1 1 11 11
V-V-¥V-T-IO-A-II-A-? n-PHK
ben ama MOJHIICOTUHAS IIETTh

Omeem: B pe3ynbpTaTe BbINAJACHUS TPeThero Hykiaeoruna u3 pparmenrta JJHK B
HEM OCTAJIOCh JIMIIb JBA IOJHBIX TPUILIET, TOATOMY ITOJUIICIITUIHAS LENb CTAIa
KOpO4Y€e Ha OJIHY aMUHOKHCIIOTY. Kpome Toro, npu cuntsiBaHuu KOooHOB n-PHK



M3MEHWIIaCh CTPYKTypa T€HETHYECKOro KOJa, MO3TOMY H3MEHMIICS M COCTaB
IIOJIMIEHITUAHOMN [EMH.

4. B pesyabtaTte mytanuu Ha ydyactke reia TAIl — TAT — T'AIl - AL
NMPOM30IILIa 3aMEHA HYKJIEOTHIA B TpPeTbeM TPHIUIETe: BMECTO I'yaHMHA
00HApY:KeH IMTO3MH

Hanuwume cocmas amunoxucinom 6 noaunenmuoe 00 u Hocie Mymayuu
Pewenue:

Jlo myTanuu

T-A-I[-T-A-T-T-A-I0-A-1-1] JIHK

([ T R (N A R D e D O
A-Y-T-A-V-A-II-Y-T'-¥V-T-T u-PHK

MeT uie neun TpU MOJIUTENITUIHAS LIETTh
[Tocnie mytanuu

T-A-U-T-A-T-H-A-IO-A-II-I JJHK

I N I R I O
A-Y-T-A-V-A-IU-Y-T-V-T-T u-PHK

MET uie BaJl TpHU MOJUIENTUIHAS IENb

5. HonunenTua cocTout U3 20 AMMHOKMCJIIOT.

Onpedenume: a) yucio HYKIeOMUOO8 8 2eHe, KOOupynowem noaunenmuo, 0)
yucio kooowoe Ha u-PHK, coomeemcmeyrowux amumOKUCIOMAm, 6) YUcio
monekyn m-PHK, Heobxo0umbix 051 Ouocunmesa 3mo20 noaunenmuoa
Pewenue:

a) B rene 60 HykI€OTHIOB, TaK KaK OJIHA aMHHOKHCIIOTA KOAUPYETCS TpeMs
HYKJICOTHIaMH (TPUILIETOM);

06) Ha n-PHK 20 xomoHOB, Tak KaK OJWH KOJOH (TPHIUIET) KOJMPYET OJHY
AMUHOKHUCIIOTY;

B) Jlns 6mocuHTE3a 3TOr0 mosiunentuaa Heodoxoaumo 20 monekyn T-PHK, Tak
KaK MX 4YHCJIO BCerjaa paBHO yuciay KojaoHOB U uU-PHK B rene (konmnuectBy
AMUHOKHUCIIOT, COCTABJISIONINX MOTUTICIITH)

6. Onna u3 aByx neneii JJHK comepxur A - 200, T - 100, " - 150, LI — 300.

1. Kaxoe konuuecmeo A, T, L], I' codepoxcumcs 8 08yyenoueunou moexyne
JIHK?

2. CKOMbKO AMUHOKUCIOM OQOJNCEH COO0epucams 0OeNoK, KOOupyemulli 3Mmum

yuacmxom [[HK?

Pewenue:

1. Tak xaxk JJHK — nBynenodeuHas Mojekysa, MOCTPOEHHAs MO IMPUHLHUILY
KOMIUIEMEHTApHOCTH, TO 200 100 150 300 obuee Koauuecmeo

HyK1eomuoos 6 ogyyenoueurnou /JHK 6yoem (200 + 100 + 150 + 300) x 2 =
1500, uz3 hux A = 200 + 100 = 300, T = 100 + 200 = 300, I' = 150 + 300 = 450,
I =300+ 150 = 450

A-T-T-1

I



T A I T

200 100 150 300
2. Tak xak uHbOpMAaIK O MIEPBUYHON CTPYKType OeiKa 3amucaHa Ha OJHON U3
nerer JIHK u konm tpuruiereH, tTo B Oenke, xogupyemom nanHou JIHK,
KOJIMYECTBO aMHHOKHUCIOT cocTaBuT 250 (200 + 100 + 150 + 300):3 = 250)

IIpumepsl 3a1a4 10 reHETHKE ¢ UCIOJIb30BAHUEM
3aKkoHOB I'. Menaenast

Tunel 3axa4

Bce renernueckue 3amaud, Kakod Obl TEMbl OHM HU Kacaluch (MOHO- WIH
MOJIMTUOPHUIHOE CKpEIIMBAaHUE, ayTOCOMHOE WM CLEIJIEHHOE C MOJOM
HacJe/0BaHKE, HACIEI0BAHUE MOHO- WJIM MOJIMTEHHBIX MPU3HAKOB), CBOIATCS K
TpeMm Tunam: 1) pacueTHbie; 2) Ha ONpeJeleHIe TeHOTUNa; 3) Ha OINpe/elieHHue
XapakTepa HaclieJOBAHUS TPU3HAKA.

B  ycioBuu pacuemmnoit  3ad0auu JOJDKHBI  COAEPKATBCA  CBEICHUS:
— 0 XapakTepe HacJeJOBaHHsS MpPU3HAKA (JOMUHAHTHBIA WJIM PEIECCUBHBIM,
ayTOCOMHBI W CUEILJICHHBIN c 10JIOM U ap.);
— MPSIMO WUJIM KOCBEHHO (uepe3 (eHOTHM) JODKHBI ObITh yKa3aHbl T€HOTHIIBI
POIUTENBCKOrO IMOKOJEeHUs. Bompoc pacueTHOM 3amauM Kacaercs NpOrHos3a
TFeHETUYECKON 1 (PEHOTUNMMYECKON XapaKTepUCTUK oToMcTBa. Hanpumep:
3agauya 1.V denoBeka reH MOJIUAAKTUINM (MHOTOMAJIOCTH) AOMHHHUPYET Haj
HOPMaJbHBIM CTPOEHHUEM KUCTH. Y IKEHbl KHCTh HOpMajbHas, MYX
reTePO3UrOTEH MO TeHy NOJUJIAKTHIMU. OnpenennTe BEpOSITHOCTh POKICHUS B
ATOM CEMbE MHOTOIAJIOTO peOeHKa.

Pewenue 51011 337a4l HaYMHAETCS C 3alMCH €€ YCIIOBUS U 00OO3HAUYECHHS
IEHOB. 3aTeM OIpeaenstorTcs (MPeAnoIoKUTENbHO) T€HOTUIBl pPOAMUTENCH.
['eHOTHIT Mya U3BECTEH, TEHOTHUII KEHBI JIETKO YCTAHOBUTH MO (DEHOTHUITY — OHA
HOCUTEJBHUIIA  PELECCUBHOIO  MpPU3HAKA, 3HA4YUT, T[OMO3UIOTHA  TIO
COOTBETCTBYIOIIEMY TeHy. Clenyroluii 3Tan — HamMCaHWe 3HAYECHUM TaMer.
Crnenyer oOpaTuTh BHMUMaHHE HA TO, YTO TOMO3UTOTHBIA OpPTraHU3M 00Opaszyer
OJIMH THUII TAMET, ITO3ATOMY HEPEJIKO BCTPEUAOLIEECS HAITUCAHUE B 3TOM CIy4ae
JIBYX OJMHAKOBBIX TaMeT HE HUMeeT CMbIcia. [ eTepo3uroTHhI OpraHu3M
dopmupyeT nBa Tuna ramer. CoeIMHEHNE raMeT CIIy4ailHO, MOATOMY MOSIBICHUE
JIBYX TUIIOB 3UTOT PaBHOBEPOATHO: 1:1.

Pewenue:

P: QY aax TAa

rameTsl: (a) (A) (a)

Fi: Aa, aa,

rae: A — reH NOJIMIAKTWINY, & — HOPMAJIbHBIN T'EH.

Omeem: BEpOSITHOCT POKJICHUSI MHOTOIIAJIOTO peOEHKA COCTABIISIET MPUMEPHO
50%.

CKOJIbKO M KaKuXx JeTei OyeT y CynpyroB, TOYHO CKa3aTh HENb3s, TOATOMY
HE00XO0AMMO ONIEPUPOBATH MOHATUEM BEPOSITHOCTH.



B ycnosuu 3ad0auu na onpedenenue z2enomuna IOMKHA COIEPKATHCS
uHpopMarus:
— 0 XapaKTepe HacleI0BaHus IPU3HAKA;
— 0 (peHOTHUITIaX POTUTEINECH;
— 0 TEHOTHITaX MOTOMCTBA (IIPSMO WJIM KOCBEHHO).
Bormpoc Takoi 3amaun TpeOyeT XapaKTepUCTUKU T'€HOTHUIIA OJJHOTO WJIM 000X
ponurenen. Hanpumep:
3amaya 2.Y HOpPOK KOpUYHEBasi OKpacka MeXa JOMHUHUPYET Haja ToJIyOoil.
CkpecTunu KOpUYHEBYIO CaMKy C camIloM roiay0oi okpacku. Cpeayd moTOMCTBa
JIBa IIEHKA KOPUYHEBBIX U OJIUH rory0oi. HuctonopoiHa u camka’?
3anucbiBaeéM yCJIOBUE 3aJayd, BBOJAS 0003HAaueHUs TE€HOB. Peuwienue
HAauMHAeM C COCTaBJICHUSI cXeMbl ckpemuBanus. Camka oOmamaer
JOMHUHAHTHBIM Tmpu3HakoM. OHa MokeT ObITh Kak romo- (AA), Tak u
rerepo3uroTHoi (Aa). HeonpenenenHocts renotuna odoznavaeM A _. Camerr ¢
PELIECCUBHBIM MPU3HAKOM TOMO3WUIOTEH IO COOTBETCTBYIOLEMY TIEHY — aa.
[ToTOMKM ¢ KOPUYHEBOM OKPACKOM Me€Xa Hacleq0Balv 3TOT I'€H OT MaTepH, a OT
OTIIa — T€H TOJIy0O0i OKpackH, ClieJOBaTEIbHO, UX T€HOTHUIIbI T€TepO3UTOTHEI. [1o
TEHOTUITY KOPUYHEBBIX IIEHKOB YCTAHOBHTh T'€HOTHI MAaTE€pPU HEBO3MOKHO.
[onyGoit meHOK OT KaXKI0ro M3 POAUTENEH MOJMY4Yusl TeH ToidyOod OKpacKH.
CrnenoBaTenbHO, MaTh T€TEPO3UTOTHA (HEYUCTOIIOPOIHA).
Pewenue:
P: QAax Jaa
ramethl: (A) (a) (a)
Fi: 1Aa:laa,
I'ne: A — reH KOpUYHEBOM OKPACKU MeXa, a — I'eH ToIy00il OKpacKu mMexa.
Omeem: T€HOTUI CAMKH — Aa, TO €CTh OHA HEUHCTOMOPOIHA.

B ycnoBusix 3adau na ycmanoeénenue xapakmepa HAci1e008aHuA PU3HAKA:
— IpeUIaratoTcs TOJAbKO (PEHOTUIIBI CIAEAYIOMIMX APYT 32 APYrOM MOKOJIEHUH (TO
ecTh (DEHOTHUTIBI poauTeNeH U (PEHOTHUIIHI TOTOMCTBA);

— COJIEPKUTCS KOJIMYECTBEHHAs XapaKTEPUCTHKA OTOMCTBA.
B Bompoce Takoil 3amaun TpeOyeTcs YCTAaHOBHUTH XapaKTep HacCJeIOBaHUS
npusHaka. Hanpumep:

3apaua 3. Ckpectiim mecTpoix neryxa U Kypuny. [Homyunnm 26 nectpeix, 12
yepHbIX U 13 Oenbix npiiar. Kak Haciemyercst okpacka onepeHust y Kyp?

[Ipu pemrennu >TOi 3aa4M JIOTUKA PACCYKIEHUS MOXKET OBbITh CIEAYIOLIEH.
Paciennenue B MOTOMCTBE CBHIIETEIBCTBYET O F€TEPO3ZUTOTHOCTH POJIUTENEH.
CooTtHoienue 0iau3koe K 1 : 2 : 1 roBOpUT O reTepO3UTOTHOCTH MO OJIHOM Mape
reHoB. CoryacHo nojydeHHbIM fossiMm (1/4 Oenwie, 1/2 nectpele, 1/4 yepHble),
yepHble U Oelible UBIISATa TOMO3UTOTHBI, a TIECTPhle Te€TEPO3UTOTHBI.
O6o3HaueHne TEHOB U TEHOTUIIOB C TMOCIEAYIOIIUM COCTaBICHHEM CXEMBI
CKpELIMBaHUs MOKa3bIBAET, YTO CACIAHHBIA BBIBOJ COOTBETCTBYET PE3YJIbTATY
CKpELIMBaHUS.

Pewenue:



P:  QA'Ax TA'A
HEeCTPhIE  MECTPhIC

rameThl: (AY) (A) (AY) (A)
Fa 1ATAT 1 2AYA 1 1AA

YepHBIE MECTPhIC OeITbie
Omeem: OKpacka OICPCHUS Yy Kyp OMNPEICIIACTCS Hapoi IMOJTyJTOMHUHAHTHBIX
I'€HOB, K&XK/IbII M3 KOTOPBIX 00yCIaBIUBAeT OCIIbIA WIIM YEPHBIH 1BET, @ BMECTE
OHHU KOHTPOJHMPYIOT Pa3BUTHE IECTPOrO OMEPEHUS.

SAJAHUSA 1JIA CAMOIIOATI'OTOBKHA

1. PaccMoTpuTe NpeaIoKEHHYIO CXeMY KiacCU(UKAMU BUJOB U3MEHUYHUBOCTH.
3anuimTe B OTBETE MPOMYIICHHBIA TEPMHUH, 0O03HAYEHHBI HA CXEME 3HAKOM
BOIIPOCA.

‘ HacaeacTeeHHas |
\‘ Va |Xpomocom{zm |
HaMeHTHBOCTE | |M}"[‘EI.T_U{0HHM |—b| T enonEras |
N | Tenmsas |
HenacneacTeeHHAA \
| MomuduranrHoHHAT ‘

2. Kakue oOmrie cBoiCTBa XapaKTEePHBI A1 MUTOXOHIPHUMA U TUTACTUT?
1) He mensATCs B TEUECHHUE KU3HU KIICTKU

2) UMEIOT COOCTBEHHBIN T€HETUYECKUIN MaTepHall

3) ABJIAIOTCS OTHOMEMOPAHHBIMU

4) conepkat hepMEHTHI OKHCIUTETHLHOTO (HoChHOpUINpOBaHUS

5) uMeroT IBOMHYI0 MEMOpaHy

6) y4acTByIOT B cuHTe3e ATD | | |

3. B kakux cTpyKTypax KJIETKH 3YKapHOT JIOKaIU30BaHbI MOIeKybl JTHK?
1) uurorazme

2) anpe

3) MUTOXOHAPHUSIX

4) pubocomax

5) xjoporactax | ‘ |

6) Tu30coMax

4. KakoBo cTpoeHre u GyHKIIMH MUTOXOHIPUIA?

1) pacuenisoT OMOMOIMMEPHI O MOHOMEPOB

2) UMEIOT 0JIHYy MeMOpaHy

3) comeprKaT COeMMHEHHBIE MEX Ty COOOM TpaHbI

4) umeroT (hepMEeHTATUBHBIE KOMILIEKCHI, PACTIOJI0KEHHBIE HA KPUCTax
5) OKUCTSIOT OpraHUYECKUE BelecTBa ¢ oopasoBanueM ATO

6) UMEIOT HAPY)KHYIO U BHYTPCHHIOK MEMOPaHbI | | |




5. OCHOBHBIE MOJ0KEHUS KIIETOUHOW TE€OPUU MO3BOJISIOT C/I€NIaTh BBIBOJ O:
1) OvoreHHOM MUTpAITUX ATOMOB

2) pOACTBE OPraHU3MOB

3) NPOUCXOXKICHUU PACTEHUN U )KUBOTHBIX OT OOIIEro MpeiKa

4) MOSIBJICHUH KWU3HU Ha 3eMJie OKoJIo 4,5 MIIp. JIET Ha3a]

5) CXO/THOM CTPOCHHH KJIETOK BCEX OPraHU3MOB

6) B3aMMOCBSI3H >KUBOW U HEKUBOM MPUPOJIBI | |

6. LluToriasma BBINIOIHAET B KIETKE QYHKIUU:

1) BHyTpeHHEN cpebl, B KOTOPOU PacroyioKeHbl OPraHOU bl
2) cuHTE3a TII0KO3bI

3) B3aUMOCBSI3M MPOIIECCOB OOMEHA BEIECTB

4) okHCIIEHH OPraHUYECKHUX BEIECTB 1O HEOPTAHUYECKUX
5) ocy1ecTBICHUS CBSI3U MEX/ly OPTaHOMIaMU KJIETKU

6) cuntesa mosekyn ATD | ‘

7. OcHOBHBIE (PYHKITUM MUTOXOHJPHM B KIETKE COCTOAT B

1) pacuieryieHu GUOTIOTUMEPOB 10 MOHOMEPOB

2) pacuIeIIeHUH MOJIEKYJI TTFOKO3bI O MUPOBUHOTPATHON KUCIOTHI

3) OKHCIIEHUU TUPOBUHOTPATHON KUCIOTHI JIO YTIIEKUCIIOTO Ta3a U BOJbI

4) 3anacanuu dHeprun B Mosiekynax ATD | ‘ |
5) cuHTe3e MOJIEKYJ OeJKa U3 aMUHOKHUCIIOT

6) 00pa3oBaHUM BOJIbI IIPH YYACTUU aTMOC(EPHOTO KUCIOPOIa

8. MyTamnuio CUuTaoT XpOMOCOMHOM, €CIIH

1) urco XpoMOCOM yBETUYHIIOCH Ha 12 | ‘ |

2) onun nykieotun B JIHK 3amensercs Ha apyroit

3) y4acToK OJHOM XPOMOCOMBI MTEPEHECEH Ha JAPYTYIO
4) MpOU30IILIO BBIMAICHUE YIaCTKa XPOMOCOMBI

5) y4acTokK XpoMOCOMBI IiepeBepHyT Ha 180°

6) MPOU30LLIO0 KPATHOE YBEJIMUYECHUE YUCIIa XPOMOCOM

9. U3 npeniioxkeHHOro CucKka XMMHUUYECKUX 3JIEMEHTOB BHIOEPUTE OPraHOTEHBI.
1) Bomopon

2) a3oT

3) Maruumii

4) xmop

5) kucnopon

6) Hox ‘ ‘ |

10. Y3 npensyioskeHHOTO CIMHUCKAa XMMHYECKUX JJIEMEHTOB BHIOEPUTE MaKpOdJIe-
MCHTBL.

1) ruHK

2) ceneH

3) maruui



4) xnop
5) pocdop

6) fon I ‘ |

11. Bce mepeuncieHHbIE HIDKE PU3HAKU, KPOME JBYX, HC-
TOJIB3YIOTCSL UL ONMCAHUsl W300paXEHHOW Ha PHCYHKE
kiaeTku. OnpeaenuTe ABa MpU3HaKa, «BBIMATAOIINX» U3 00-
IIeTO CMHCKA, ¥ 3aMUIINTE B TAOIHUILY HU(PHI, 10J KOTOPbI-
MU OHHU yKa3aHBbI.

1) HayiMuKe XJIOPOIIACTOB

2) HaJIM4KE TITUKOKAIUKCa

3) ciocoOHOCTH K (POTOCUHTE3Y

4) cnocoOHOCTH K (harouTo3y

5) crtocoOHOCTH K OMOCHHTE3Y OesKa

12. Bce nepeuuncieHHble HUXKE MPU3HAKH, KPOME JIBYX, MOKHO HCIIOJIb30BaTh
g onucanus Mosiekynsl JIHK. Onpenenute nBa npu3HaKa, «BbIITAJAIOIINX» U3
oOLIero crucKa, U 3aluiInTe B Ta0IUIy HU(pPBL, O KOTOPBIMUA OHH YKa3aHBbI.
1) cocTouT U3 IBYX MOJMHYKICOTUIHBIX LIE€TIEH, 3aKPYUEHHBIX B CIIMPAb

2) nepeHoCUT UH(POPMALIMIO K MECTY CUHTE3a OeJka
3) B KOMILIEKCE C OeJIKaMU CTPOUT TEJI0 PUOOCOMBI
4) cnocoOHa caMOy/IBauBaThCs

5) B KOMILIEKCE ¢ OesikaMu 00pa3yeT XpOMOCOMBI ‘ |

13. KaxoBsl mpu3Haku 6nocruHTe3a O6enka B kieTke? Beibepute Tpu BEpHBIX OT-
BETa U3 IIECTU U 3aMUIIUTE IUPPHI, IO KOTOPHIMUA OHU YKa3aHBI.

1) st mpoTekaHust mpoIecca UCIOb3yeTCs SHEPTHsI CBETA.

2) Ilporecc MpOUCXOIUT IPU HATUYUHU (HEPMEHTOB.

3) LlenTpanbHas poJib B mpoliecce NpUHaLIeKUT Moiekyinam PHK.

4) Ipouecc conpoBoxaaeTcs cuaTe3oM ATO.

5) Monomepamu Jy1st 00pa30BaHUs MOJICKYJI CITY>KaT aMUHOKHUCIIOTHI.

6) COopka MOJIeKyJ1 OEJIKOB OCYIIECTBIISIETCS B JIN30COMAX.

14. Kakue opraHuyeckue BellecTBa B OPraHU3ME YEJIOBEKa MOTYT BBINOJIHATH
SHEPreTuyecKyro (pyHKuu? Beibepute Tpu BEpHBIX OTBETA U3 LIECTH U 3allu-
IUTE HUPPBI, O] KOTOPHIMU OHU YKa3aHBI.

1) rnuxorexn

2) HyKJIEMHOBas KMCJIOTa

3) raroko3a

4) nunun

5) BUTamuH A
6) cynbdaT HaTpHUs | |




15. Kakwue u3 nepedncieHHbIX OPraHOMI0B MIPUCYTCTBYIOT TOJIBKO B PACTUTEIIb-
HOM KieTke? BbiOepuTe Tpu BEpHBIX OTBETA M3 IIECTH U 3aIHUIINATE MHU(PHI, O
KOTOPBIMU OHH YKa3aHBI.

1) xJoporacThbl

2) 1eHTpaabHas BaKyollhb

3) sHIOIUTa3MaTHUYECKasl CETh

4) kIeToYHasi CTCHKA U3 TICJITFOI03bI

5) MUTOXOHApPHUH
6) anmapar ["oyibaxu | ‘ |

16. KakoBsl mpu3Haku 6mocuHTe3a O6enka B kieTke? Beibepute Tpu BEpHBIX OT-
BETA U3 IIECTU U 3aMUIINATE UUDPHI, TOJ KOTOPHIMU OHU YKa3aHBbI.

1) Jnst mpoTekaHus mpoiiecca UCIoIb3yeTCsl SHEPTUS CBETA.

2) [Ipouecc NpoucxoauT Ipu HaIU4uu (EPMEHTOB.

3) LlenTpanbHas poJib B IpoLiecce NpuHaAIekuT Mosekyiaam PHK.

4) Ilpomecc conpoBoxaaercsa cuntezom ATO.

5) Monomepamu a1t 00pa3oBaHUs MOJIEKYJI CIIY>KaT aMUHOKHUCIIOTHI.

6) Coopka MoJieKy OEIKOB OCYILIECTBISIETCS B IM30COMAX.

L |

17. Yrto xapakTepusyeT sHepreTuyeckuii ooMeH B kietke? BwiOepute Tpu Bep-
HBIX OTBETA U3 MIECTH M 3aMUIITUTE UG PHI, IO KOTOPHIMA OHU YKa3aHBHI.

1) mo cBoMM pe3yibTaTaM MPOTHBOIIOJI0KEH OMOCHHTE3Y

2) uaéT ¢ TMOTJIOMIEHUEM SHEPTHH

3) 3aBepIaeTcs B MUTOXOHIPUSX

4) 3aBepiiiaercs B pubocomax

5) compoBokIaeTCs CUHTE30M MOJIeKylI AT

6) 3aBepIiaeTcs 00pa30BaHUEM KHCJIOPO/Ia U YIJIEBOAOB

L |

18. Yto M3 mepeurciaeHHOro XapakTepHo JUIs KJIETOK 3ykapuot? Beibepute Tpu
BEPHBIX OTBETA W3 IIECTH M 3aMUIINTE B TaONHIy HUPHI, O KOTOPHIMH OHU
YKa3aHBbI.

1) mna3maruyeckas MemOpaHa
2) sHJOIIa3MaTUYeCcKasi CeTh
3) KTyTUKH

4) MUTOXOHJIpUU

5) snepHas MmeMOpaHa

6) prubocombl | |

19. JIunuaet B KIETKE BHITOTHSAIOT (YHKITUU:
1) 3anacaronryto;

2) rOpMOHaJIbHYIO;

3) TpaHCHOPTHYIO;

4) pepMeHTATUBHYIO;



5) mepeHocunka HacaeACTBEHHON NH(OpMAIIHH;

6) PHEPTETUYECKYIO. | |

20. benku B opraHu3Me 4es0BeKa U )KUBOTHBIX

1) cimy»kaT OCHOBHBIM CTPOMUTEIBHBIM MAaTEPUAIOM

2) pacIEIUISIFOTCS B KUIIIEYHUKE JI0 TJIMLIEPUHA U )KUPHBIX KUCJIOT
3) 006pa3yroTcs U3 aMUHOKUCIIOT

4) B me4eHU NMPEBPAIIAOTCS B INIMKOT€H

5) OTKJIaJBIBAIOTCS B 3a11ac

6) B KauecTBe (PEPMEHTOB YCKOPSIIOT XUMUYECKUE PEAKIINU

L

21. BriGepute TpH peakiiu, MPOUCXOASIINE B X0/I€ SHEPTETUYECKOr0 0OMEeHa y

YCJIOBCKA.

1) pacuienieHre TIII0KO3bI 10 JBYX MOJIEKYJ MUPOBUHOTPATHON KUCIOTHI

2) oOpa3zoBaHHE KHCIOPO/Ia U3 BOJIBI

3) cuntes 38 monekyn ATD

4) oOpa3oBaHUE YIJIEKUCIIOTO Ta3a U BOJIbI B KIIETKAX
5) BOCCTaHOBJICHHE YTJIEKUCIIOTO ra3a JI0 TITFOKO3bI

6) OuocuHTe3 OCIIKOB U3 aMUHOKHCIIOT | ‘

22. Bce mepeuncieHHbIe HUXKE MPU3HAKH, KPOME ABYX, MOXXHO HCIIOJIb30BaTh
s onucanus Moaekyabel JIHK. Onpenenure nBa nmpusHaka, «BeINAAAIOMINAX» U3
0O1Lero CrucKa, v 3alUIIUTe B TAOIUIy HU(PBI, O] KOTOPHIMU OHHU YKa3aHBI.
1) cocTouT M3 IBYX MOJUMHYKJICOTHIHBIX LIETIEH, 3aKPYUECHHBIX B CIIUPAJIb

2) nepeHoCUT UH(POPMALIMIO K MECTY CHHTe3a OeJka
3) B KOMILJIEKCE C OeJTKaMH CTPOUT TEJI0 PUOOCOMBI

4) ciocoOHa caMOy/IBauBaThCS

5) B KOMILIEKce ¢ OenKaMu 00pa3yeT XpOMOCOMBI ‘

23. CTpoeHHne MOJIEKYJIbI KAKOTO MOHOMEpPA U300pakeHO
Ha cxeme? Uto o6o3HaueHo OykBamu A, b, B? HazoBure
BU/JIbI OMOTIOIMMEPOB, B COCTaB KOTOPHIX BXOJUT JAHHBIM
MOHOMEP.

24. Cxema CTpOCHHS KaKoTO BEIIeCTBa M300pakeHa Ha

A

pucyHke? Kakre pasHOBUIHOCTH 3TOTO BEIIECTBA CYIIECTBYIOT? B 4éM coCcTOUT

€ro y4yactue B OOMEHe BEIIecTB?

O

P= O

AzoTHCTOE —

omo:auue — oH
QecTatok

thochopHo#i

KUCNOTE!




25. YcTaHOBUTE COOTBETCTBUE MEX]TY XapaKTEPUCTUKON U HYKJIEHHOBOW KHCIIO-

TOﬁ, K KOTOpOﬁ 9Ta XapaKTCPUCTUKA OTHOCUTCA

XAPAKTEPUCTHUKA HYKIIEMHOBAA
KH1CJIOTA
A) xpanut u nepenaét HacneacTBeHnyto napopmanuio | 1) JJHK
b) Bximouaet nykneoruast ATIL] 2) uPHK
B) Tpumuier MoieKyIbl Ha3bIBa€TCA KOJJOHOM 3) TPHK

I') Mosiekyia COCTOUT U3 IBYX LETe
J1) nepenaét nndopmanuo Ha puOOCOMBI
E) Tpumnner Monekyssl Ha3pIBaeTCS aHTHKOJOHOM

A b B r i E

26. PaccmoTpuTe MPEANOKEHHYIO CXEeMy. 3alUIINTe B OTBETE MPOIYIICHHBIHN

TEPMUH, 0003HAYEHHBII Ha CXEME 3HaKOM BOIIpOca.

ITouxkoBanmue

? |

IIpocToe neaenune

BereraruBnoe

P A

Pa3zmHo:xeHHE OpraHnu3moB ]

——
\

Ciiusinue ramer

N

[ ITosioBOC ] TpaHcaykous

P

[ ITapTenorenes

27. BriGepute Tpu mpHU3HAKa, XapaKTEPHBIE JIJIS TIOJIOBOTO Pa3MHOKEHUS
1) reHeTHYeCcKass MHAWBHUIYaTbHOCTh MOTOMCTBA
2) mpocToe JeNeHHE KIETOK

3) nmoykoBaHue

4) pa3BUTHE TTOTOMKOB MOCJIE OTUIOAOTBOPEHUS
5) napTeHoreHes

6) oOecrieynBaeT poCT, APOOJICHUE, PETCHEPAIIHIO. | ‘ |

28. YcTaHOBUTE COOTBETCTBHE MEXIY JABYMSI OCHOBHBIMHU (pOpMaMU pa3MHOXKeE-

HUS U UX TIPU3HAKAMH.
1) mpoucxoaut 6e3 0Opa3oBaHUs TaMET

2) y4acTBYET JUIIb OJUH OPTraHU3M

3) NpOUCXOAUT CIAUSHUE TAIUNIOUIHBIX SIEP

4) oOpasyercsi TOTOMCTBO MJACHTUYHOE UCXOTHON 0COOU

5) y IOTOMCTBa IPOSBIISIETCSI KOMOMHATUBHAS U3MEHYUBOCTD
6) MPOUCXOIUT C 0OPA30BAHUEM T'aMeT



29. YcTaHOBUTE COOTBETCTBUE MEXKAY XapaKTEPUCTHKOM TraMeToreHe3a U €ro

BHUAOM.

XAPAKTEPUCTHUKA

BUJ I'TAMETOI'EHE3A

1) obpasyercst ogHa KpyIHas MOJ0Bas KJIETKa

2) 00pa3yloTcsl HalPaBUTEIbHBIC KIETKH

3) bopMupyeTcss MHOTO MEJIKUX raMeT

4) nuTaTeNbHbIE BEILIECTBA 3aM1acaloTCsl B OJTHOM U3
YETBIPEX KIIETOK

5) 06pa3yroTCs MOABUKHBIE TAMETHI

A) oBoreHes
b) cnepmarorenes

A b B

30. YcraHoBuTe COOTBETCTBHE MCXKAY IPU3HAKAMU W BHUIAdAMH TI'aMCTOI'CHC3a,

AJIs1 KOTOPBIX OTH NPU3HAKHU XaPAKTCPHBI.

[TPU3HAKHU

BUJA T'AMETOI'EHE-
3A

A) oOpazyrorcs SUIeKIeTKA

b) co3peBaroT yeThlpe MOJHOLEHHBIX TaMEThI

B) oOpa3yroTcst Tpu HanpaBUTENbHBIX TEIbIA

') rameTsI copepkat HEOOBIIOE KOJIMYECTBO IIUTO-
IIJ1a3MBI

J) ramMeThl coaepkat 0O0JIbIIOE KOJIUYECTBO MUTa-
TEJIbHBIX BELIECTB

E) rameTsl y MJIEKOMUTAIOIIUX MOTYT COAEPKATh X
Wi Y XpOMOCOMBI

A) oBoreHes
b) cniepmatorenes

A b B r

31. YcraHoBuTE COOTBETCTBUE MEXKY IIPOIIECCOM, TPOUCXOISAIIMM MPU CTiepMa-
TOr€HE3€, U 30HOM, B KOTOPOU MPOUCXOINUT JAHHBIN MPOLIECC.

TIPOIIECC

®A3A MENO3A

A) MUTOTHYECKOE JICJICHUE IEPBUYHBIX MOJOBBIX
KJIETOK

b) o6pa3zoBaHue AUIIOUIHBIX CLIEPMATOTOHHUEB
B) o6pa3zoBanue cepMaTonuToB 1-ro nopsijaka

1) 3ona pocra
2) 30Ha pa3MHOXKCHHUSI
3) 30Ha co3peBaHUs




') meitoTHYecKoe JIeJIeHUE KIETOK
J1) oOpazoBaHue rarIoNaHbIX CIIEPMATH/T

A b B

32. YCTaHOBHUTE COOTBETCTBUE MEXKIY CTaJHEH pa3BUTHUS MXa KYKYIIKUH JIEH U

€€ IUIOUJHOCTBIO.

CTAANA PAZBUTUA

[UIOUIHOCTD CTAJIUU

A) criopa

b) npoTonema (3enéHast HUTH)
B) nucrocrebenvHOE pacTeHue
') xopobouxka

J1) rameThl

E) 3urora

1) ramonaHas
2) MUILIOUTHAS

A b B

33. YcTaHOBHUTE COOTBETCTBUE MEXKIY CTaauel pa3BUTHS TMAMOPOTHUKA U €€

TIJIOUTHOCTBIO.
CTAINA PASBUTHUA IJIOUJIHOCTD CTA-
JIN
A) criopa 1) ranmnonnas

b) 3apoctok

B) 3pensiii cnopodut
') monozoit copodur
J1) ramera

E) 3urora

2) AUIIIOUIHAS

A b B

34. YcTaHOBHUTE COOTBETCTBHE MEXKIY OPTaHOM, TKaHBIO MMO3BOHOYHOTO >KUBOT-
HOTO ¥ 3apO/JIbIIIEBBIM JUCTKOM, U3 KOTOPOT'O0 OHU 00pa3yroTCs.

OPT'AH, TKAHb

3APO/IBIIIEBBIN JIU-
CTOK

A) KUIIIEYHUK
b) kpoBb
B) nmouku

1) suTonEepMa
2) Me3oiepMa




I') nérkue
1) XpsieBasi TKaHb
E) cepneunas mpimiia

A b B I

35. YcTaHoBUTE COOTBETCTBUE MEXKAY CTPYKTYpOM OpraHus3ma 4ejioBeka u 3apo-
JIBIIIEBBIM JIUCTKOM, U3 KOTOPOTO OHa C(hOPMHUPOBAJIACh.

CTPYKTYPA OP’TAHU3MA

3APO/IBIIIEBLIN JIU-
CTOK

A) GoJieBBIE pELIEITOPHI
b) BoJsiocsiHOM TTOKPOB
B) mumda u kpoBb

') xupoBas TKaHb

J1) HOTTeBbIE MIIACTUHKU

1) sxTonepma
2) me3oiepMa

A b B I

36. YcTaHOBUTE COOTBETCTBHUE MEXKIYy OCOOCHHOCTBHIO OHTOICHE3a W TPYIMIION

OpPraHu3MOB, JIsl KOTOPOW OHA XapaKTepHa.

OCOBEHHOCTD

I'PYIIIIA OPI'TAHU3MOB

A) pa3BuTHE U3 TPEX 3aPOJIBIIIEBBIX JHUCTKOB
b) nepBuas cucrema quddysHoro tuma

B) pasMHOXkeHUE TyTéM MOYKOBAHUS

') pa3zBuTHE OpraHu3ma U3 JIBYCIOHHOTO 3apo-
JIBITIIA

J1) HaJIMYMe CUCTEM OpPraHoB

1) KumeyHnonosiocTHbIe
2) KonbyaTeie uepBH

A b B

37. YcTaHOBUTE COOTBETCTBUE MEXK]Yy OpraHaMu U 3apOJbIIIEBbIMU JIMCTKAMHU,

N3 KOTOPBIX OHH PA3BHUBAIOTCA.

OPI'AH

3APO/IBIIIEBBIE JIM-
CTKHA

A) TOJIOBHOM MO3T
b) neuenn
B) kpoBb

1) sxTonepma
2) sHTOJIepMA
3) me3oaepma




I') kocTn
J1) momKenyaouHas xxemnes3a
E) xoxa

A B B r | E

38. CeMeHamMu pa3MHOKAIOTCS
1) xamycTa 6eoKOYaHHas

2) KJIeBep MOI3yUni

3) nnayH OyJ1aBOBUAHBIN

4) oneHuit MOX

5) XBoIII MOJIEBOM

6) TyK penyaThlit | ‘

39. BriGepure KiIeTKH, B KOTOPBHIX HA0Op XPOMOCOM TaIUIOUICH.
1) kIeTKM 3apocTKa MarmoOpOTHUKA
2) KJIETKH KOPOOOUKH MXa

3) KJIETKH KaMOusl JIUIIbI

4) criepMuu pKU

5) KJIEeTKH 3H0cTIepMa MILIEHULIbI

6) CIIOPBI XBOIIIA ‘ ‘ |

40. Bce npuBeEHHBIC HUKE TEPMHUHBI, KPOME JIBYX, UCTIOIB3YIOTCS JUIsl OTUCa-
HUS TTOJIOBOTO Pa3MHOKEHUST opraHu3MoB. OnpeennTe 1Ba TepMUHA, «BBITIA/1a-
IOILIUX» W3 OOIIETO CIHCKA, M 3alUIINTE B TAOIUILy UQPHI, O] KOTOPHIMH OHU
yKa3aHbl.

1) ronana

2) cniopa

3) omI010TBOpPEHUE

4) oBoreHes

5) noykoBaHue ’ |

41. 3HadeHwHe MOJOBOTO PA3MHOKEHHUS 3aKITI0OYAETCS B TOM, YTO OHO CIIOCO0-
CTBYET

1) u3MeHeHuto I0JOBUTOCTA OPTAaHU3MOB

2) 000CTPEHUIO MEKBUI0BOK OOPHOBI

3) KOMOWHAIINY TEHETUYECKOTO MaTepHalia POIUTEIBCKUX TaMeT

4) yBeJIMUCHUIO pa3HOOOpasus (PeHOTUIIOB

5) yBeJIMUEHUIO T€HETUYECKOro pa3Hoo0pasus Ojarogapsi KpOCCUHTOBEPY

6) U3BMEHEHUIO YKcia U (POPMBbI XPOMOCOM | ‘ |

42. T1pu ONIOBOM pa3MHOKEHUH KHUBOTHBIX
1) yuacTBYIOT, KaK MpaBUiIo, IBE 0COOU



2) moJIOBBIE KJIETKH 00pa3yIOTCsl MyTeM MUTO3a

3) UCXOAHBIMU SIBJISIOTCS COMAaTUYECKUE KIETKH

4) rameTbl UMEIOT raruIouAHbIA HA0Op XpOMOCOM

5) TeHOTHI TOTOMKOB SBJIIETCS KOIIUEH N'€HOTUIIA OJTHOTO U3 POAUTENEH

6) TEHOTUN MOTOMKOB OOBEIMHSAET T€HETUUECKYI0O HHPOPMAII0 000UX POIUTE-

Jen
| | |

43. Pacnipeniennute COOBITHSI B COOTBETCTBUH C (pa3aMu KIETOYHOTO IIMKJIA

CoObITust da3pl MUTO3a
1) cunTe3 GEIKOB U YIBOCHHE XPOMOCOM A) Ipodaza
2) pacnoioKeHUue XpOMOCOM 0 HKBATOPY, b) Metadaza
o0pa3oBaHKEe BEpeTEHA JCICHUS B) Anadaza
3) obpa3oBaHKe HOBBIX sIIEP I') Tenodaza
4) pacxoXKJIeHUE XPOMOCOM K TMOTH0CaM ) Untepdaza
5) ciupanuzaiusi XpoMOCOM, NCYE3HOBEHUE
sJIepHOM MeMOpaHBI

1 2 3 4 5

44. Beibepute TpH NpU3HAKA, XapaKTepHbIE I Meio3a

A) IPOUCXOIUT JBa JCIICHUSI UCXOAHON KIIETKH

b) mporekaeT B SIMYHMKAX U CEMEHHUKAX MHOTHUX YKHBOTHBIX
B) coxpanser MaTepuHCKUI XpOMOCOMHBINA HAOOP

[') mpoucxoauT KPOCCUHTOBEP

J1) neneHunto moABepraroTcsi COMaTHUECKHUE KIIETKU

E) pacnipoctpaneH cpenu NpoCTEINX, paCTeHU, TpUOOB.

45. CootHecutre OCOOCHHOCTH CIEPMATo- M OBOreHE3a, MPOCTABUB OKOJO
KaKI0W IIUPPHI COOTBETCTBYIONIYIO OYKBY.

OcobeHHocTu ITpomnecc
1) mpoTekaeT B CEMEHHUKAX A) criepmartoreHes
2) OpoTeKaeT B AMYHUKAX b) oBorenes.

3) HaunHaeTcs y SMOpHOHa

4) B pe3yibTaTe o0pa3yeTcs 4 raMeThl

5) HauKMHaeTCs B MOJPOCTKOBOM BO3pacCTe

6) 3aBepIaeTcs 0Opa30BaHUEM OJTHOM MOJTHOIIEHHON
raMeThl.

1 2 3 4 5 6

46. JlokaxxuTe, MOYEeMy BEr€TaTUBHOE Pa3MHOXKEHHE PACTEHUH OTHOCAT K Oec-
nosioMy. [IpuBennte He MeHee TPEX 1OKA3aTENbCTB.



47. HazoBute He MeHee 3 IMPU3HAKOB HpI/ICHOCO6JIeHHOCTI/I IMPCCMBIKAOIMUXCA K
Pa3MHOKCHHIO B Ha3eMHOU cpeac.

48. HazoBuTe  3apoApllIeBble  JUCTKH  MTO3BOHOYHOTO
’KMBOTHOTO, 00O3HAUYE€HHBIE HAa PUCYHKE BOMPOCUTEIBHBIM
3HakoM. Kakue TUIbI TKaHE#, CUCTEMbI OPraHOB M CTPYKTYpPBI
dopmupyrorcs u3 HuX?

49. s COMAaTHYECKON KJIETKH JKUBOTHOI'O Oopra"usMma
XapaKTepeH TUIUIOUIHBIN Habop XxpoMocoM. Kakoil Habop XpOMOCOM M MOJIEKYJT
JIHK B KkieTkax B KOHIIE CUHTETHYECKOTr0 Nnepruoaa HHTep(da3bl U B KOHIIE
tenodasbl meitosa |?

50. Hwxe mpuBenéH mnepeyeHb METOAOB T'eHETHKH. Bce OHH, Kpome IBYX,
OTHOCATCS K METoJaM TeHeTHKH 4eloBeka. Haiinute 1Ba TepmuHa,
«BBITIAJIAIONINX» U3 OOIIETO psiza.

1) OJIM3HEIOBBII

2) TEHEealOTHYECKHIA

3) UUTOTEHETUYECKUit

4) THOPUAOIOTHYECKUIA

5) wuHIUBHAYATHEHOTO OTOOpA

51. Ckonbko THHOB ramer obpa3yer ocoOb ¢ reHoturnoM AaBb npu nonHom
CUEIUVIEHUH HCClleyeMbIX TeHOB? OTBET 3alIUIIUTE B BUE YKCTIA.

52. CKOJBKO THUIIOB TaMeT 00paszyeT ocoOb ¢ renotuniom AaBb, ecnu usBectHo,
YTO HEAJJICNIbHBIE TEeHBI CIICTUICHbI, a KPOCCHHTOBEp OTCYyTCTBOBai? OTBeET
3aMUIIATE B BUIE UQPHI.

53. Kakoe cOOTHOIIEHHE TEHOTHUIOB TOJYYHUTCS TPH CKPEIIUBAHUHU JBYX
TeTePO3UroT TMPU HEMOJHOM JOMHUHHpOBaHUU? OTBET 3alUIINTE B BHUJC
MOCJIEIOBATEILHOCTH IU(P B MOPSAAKE UX YOBIBAaHUS.

54. Tlo u300pak€HHOM Ha PUCYHKE POJOCIOBHOM OmpeAeiuTe U 0OOCHYHTE
TE€HOTHUIIBI pOJUTENeH, TOTOMKOB, 0003HAaUCHHBIX Ha cxeme nudpamu 1, 6, 7.
YcTaHOBUTE BEPOSATHOCTh POXACHHUS peOEHKA C HCCICAYEMbIM TPHU3HAKOM Y
XKeHIMHBI oA Ne 6, ecnu B ceMbe €€ cympyra 3TOT TNMPU3HAK HUKOTAA HE
HaOJIro1ascs.

Vearonakle odo3HAYCHOA

{J — BCHIHHA

|:| — MYACTHHA

o e
() -fpax
— O&TH GOHOTO Gpaka

. . TPORETCHAT

HCCIEIVEMOTD MPHIHARD




55. Ucnonb3yst pUCYHOK, ONIPEAEIINTE, KaKue

HpI/ISHaKH IIJIOAO0B TOMATa (TeMHaﬂ HNJIN CBCTJIAas P (\“'1\) > /7
s (

OKpaCKa, prHIeBI/I,ZIHaH NIJIn IHaPOBI/II[Ha}I q)opMa) e ,).-:

I[OMI/IHpr}OT; KAaKOBBI I'CHOTHUIIBI pO,Z[HTGJIGP’I, F (\~‘/' X (\..3
rae 7%

reHoTurbl U ¢peHoTunsl rudpuaoB F1 u F2 .
CocraBbTe cxeMy perieHus 3aaaun. ['enbr o0onx .
MIPU3HAKOB HE CIICIIJICHBI.

56. YcTaHOBHUTE COOTBETCTBUE MEXKIY XapaKTEPUCTUKAMH U Ha3BaHUSMHU METO-
OB HAYYHOT'O UCCIENOBAHNUs, K KOTOPBIM OHA OTHOCSITCS.

XAPAKTEPUCTUKA HA3BAHUA  METO-
OB

A) uccrnenyercs poaoCIOBHAs CEMbH 1) HIMTOTeHETUYECKUIA

b) BbIsIBIIIETCS CLICTNIEHHOCTH IPU3HAKA C MTOJIOM 2) reHeajJoru4ecKui

B) uzyuaetcs uncio XxpoMocoM Ha cTajauu MeTtadasbl

MHTO32

I') ycTanaBnmBaeTcs JOMUHAHTHBIA PU3HAK

J1) onpeensercst HATMYMEe TeHOMHBIX MyTaIui

A b B r i}

57. K ocobeHHOCTSIM THOpH0TI0THYECKOTo MeToa ['.MeHienst MOYKHO OTHECTH:
1) ucrop30BaHUE 0COOEH, pa3TUIAIOIINXCSI HEOOIBIITUM KOJUYECTBOM
MIPU3HAKOB

2) u3ydeHne albTepHATHBHBIX PU3HAKOB

3) UCIOJIb30BAHUE TOJIBKO CAMOOTBUISIOIINXCS PACTCHU

4) “CIOJIb30BaHHUE TEHETUYCSCKUX KapT
5) maccoBsIii 0TOOP

6) TOYHBIH KOJTMYECTBEHHBINH yU&T ‘ ’ ‘ ’

58. 'oMO3UTOTHBIMU OpTaHU3MaMH HA3bIBAIOTCS TAKUE, KOTOPHIE:

1) mpu ckpemuBaHuu ¢ cebe MOJOOHBIMH HE JAIOT PaCIlEIICHHS

2) Tpu CKpEIIUBaHUU ¢ ce0e MOJOOHBIMH H JAIOT PACIICILICHUS

3) HecyT pa3Hble aJuIeIM OJHOTO U TOTO )K€ T'eHa

4) 00pa3yroT TOJBKO OJHH COPT TaMeT

5) 00pa3yroT HECKOJIbKO COPTOB Ir'aMeT

6) HecyT B cebe 100 TOJBKO JOMUHAHTHBIN, JINOO TOJIBKO PEIIECCUBHBIN I'eH.
59. MyTaruto CUUTAIOT ‘ ‘ ‘ ‘ T€HOMHOM, €CJIH.

1) unco XpoMOCOM yBEIUYMIOCH Ha 1-2

2) uamensieTcsa cTpykrypa reda B JIHK




3) y4acToK OJHOI XpOMOCOMBI IEPEHECEH HA APYTYIO
4) BO3HHKJIM MOJUIUIOUHBIE OPTAHU3MBI

5) y4acTOK XpOMOCOMBI IepeBEPHYT Ha 180°

6) IPOU30IILIIO KPAaTHOE YBEJIMYEHUE YK CIIa XPOMOCOM

60. V denoBeka riaykoma HaclleqyeTcsl Kak ayTOCOMHO-PEIIECCUBHBIN MPU3HAK
(a), a cuaapom Mapdana, COMPOBOKTAOIMIMICT aHOMAIWEH B Pa3BUTHU
COCIMHUTEIIbHON TKAaHM, - KaK ayTOCOMHO-JOMHHAHTHBIA mnpu3Hak (B). I'eHsl
HaxoJATcs B pa3HbIX Mmapax ayrocoM. OQuH U3 CyIpyroB CTPaJaeT riIayKOMOW U
HE UMeEJl B pOoAy MPEIKOB ¢ cHHApOoMOM MapdaHna, a BTOpOH JUTETEPO3UTOTEH
M0 JaHHBIM mpu3Hakam. OmnpenenuTe TEeHOTUIBl POAMTENEH, BO3MOXHBIC
TEHOTUIIBI U (DEHOTUIBI JIET€H, BEPOSITHOCTh POXKICHUS 3JI0POBOTO peOEHKA.
CocraBpTe cxemMy penieHus 3agaud. Kakodl 3aKOH HaCleICTBEHHOCTH
IPOSBIIIETCS B JaHHOM ciyqae?

61. Y yenoBeka Hacie0BaHUE AIbOMHU3MA HE CLETIIICHO € NOJIOM (A — Hajn4yue
MEJIaHWHA B KJIETKaX KOXH, a — OTCYTCTBUE MEJaHMHA B KJIETKaX KOXHU —
anpOuHU3M), a remopunuu — cuemwieHo ¢ nonoM (X H — HopmasbHas
CBEPTHIBAEMOCTh KpoBH, X h — remodumnus). Onpeaenute reHOTUIIBI POAUTENEH,
a TakKe BO3MOXHBIE TEHOTHIBI, MMOJ H (EHOTUIBI JaeTel OT Opaka
JUTOMO3UTOTHOW HOpPMAaJdbHOW MO OO0EHMM ajulesiM KCHIIWHBI W MYXYHUHBI
anbOnHOCa, 00JapHOr0 remModuineil. CocTaBbTe CXEMy pELISHUS 3a/1a4u.

OCHOBHBIE TEPMUWHBI U TIOHATHUA

AKpocoMa — BUIOU3MEHEHHBIN KOMILIEKC [ 0IbKM CriepMaTo30u/1a.

AJnienbHBIE TeHbl — T'€HbI, 3aHUMAIOIINE OJUHAKOBBIE JIOKYChI TOMOJOTUYHBIX
XpPOMOCOM, ONPENEISIOT PA3BUTHE PAa3HBIX COCTOSIHUN OJTHOTO MPU3HAKA.

AHTUKONOH — TpuIuieT HykaeotuaoB T-PHK, koTtopeiii komMiuiemeHTapeH
tpuriety u-PHK B iponecce tpancasunm.

AyTOCOMBI — XPOMOCOMBI, OJMHAKOBBIE B KJIETKAX MYKCKOTO M >KEHCKOTO
OPTraHU3MOB.

bakrepuodar — Bupyc, napazuTupyromumii Ha OaKTepUsX.

buBaneHTsl — ABE TOMOJIOTUYHBIE XPOMOCOMBI, KOHBIOTHPYIOITHE B Mpodazy
Mmetiosa I. VX uucio paBHseTCS rarionHoOMy Ha00py XpOMOCOM.

BJ]I/ISHGI_IBI AUBHUTOTHBIC — PAa3BUBAIOTCA M3 ABYX OINIOJOTBOPCHHBIX
CIICPMATO30M JaMHU HP'IHCKHGTOK.

bau3Henbl MOHO3UTOTHBIE — Pa3BUBAIOTCA M3 OJIHOM OIUIOJIOTBOPEHHOM
SIAIIEKJIETKH.

Bektop — HeOomnpimas aBTOHOMHO pemunupytomascs wmoinekyna JIHK,
KOTOpas o0ecreyuBaeT pa3MHOXKEHHE U paboTy BCTPOEHHOTO B Hee
OIIPEJEICHHOIO I'eHA.

BupynenTHpli mTamMmM = —  MHKpPOOPTaHU3MBI, CIOCOOHBIE  BBI3BIBATH




3a00JI€BaHUE.

['ameTsl KpOCCOBEpHBIE — TaMeThl, B KOTOpbIE TMONAIM XPOMAaTHJBbI,
MOJIBEPTIINECS] KPOCCUHTOBEPY.

["'ameThl HEKpOCCOBEpPHBIE — TAMEThl, B KOTOpBHIE TMOMAIM XPOMATUAbI, HE
MOJIBEPIIINECS] KPOCCUHTOBEPY.

I'en — yyactok mosekysibl JIHK, konupyromui onpeeaeHHbII MOTUIENTHI.

['eHOM — COBOKYITHOCTb T€HOB B TaIJIOMJTHOM HA0OpE XPOMOCOM.

['en-onepaTop — reH, KOTOPBIA BKIIIOYAET U BBIKITIOYAET pabOTy CTPYKTYPHBIX
T'CHOB.

I'enoTun — COBOKYITHOCTB BCCX I'CHOB OpIraHM3Ma.

['epmadpoanT3M — HATMYKE Y OJTHOTO OpraHU3Ma MOJIOBBIX MPU3HAKOB 000MX
TIOJIOB.

['uKoKanMKC — peuenToOpHbIN annapar MeMOpaHbl )KUBOTHOM KIETKU.

I'mukonus — IIponccCC 6€CKHCJIOp0,ZIHOFO PaCIiCIVICHUA I''ITFOKO3EI.

I'mrnokcucomMsl — OpraHonbl, B KOTOPBIX IIPOUCXOIUT IIPCBPAIICHUC KUPOB B
YIJICBOOEGIL.

['OMO3HUTOTHBIN OPraHU3M — OPTaHU3M, COJCPKAIINN B COMATUUECKUX KIIETKAX
OJINHAKOBBIC BapHaHThI OJTHOM ayuienu (AA, aa).

['panvieHT KOHIEHTPAaUK — PA3HOCTh KOHLIEHTPALIMMI BEIIECTB.

Jlenenuu — BHyTPUXPOMOCOMHBIE MyTalllH, CBSI3aHHBIE C TIOTEPE CPeAMHHOTO
y4aCcTKa XPOMOCOMBI.

JINCKOPIaHTHOCTD — CTETICHb Pa3Inyus OJIM3HEIOB MO U3Yy4aeMOMY MPU3HAKY.

Jynnukauuu — BHYTPUXPOMOCOMHBIE MYTAllMH, CBSI3aHHBIE C YJIBOCHHUEM
y4aCTKa XpOMOCOMBI.

NuBepcun — BHYTPHUXPOMOCOMHBIE MYTAllMHM, MPU KOTOPBIX MPOUCXOJUT
HapyILIEHUE MOPsIJIKa PaClONI0KEHUs TEHOB.
NHaykTop — BEIIECTBO, CBA3BIBAIOLIEECS C OEIKOM-PENpeccopoM U

BKJIIOYAroNee B padOTy ONEPOH MJIM TPAHCKPUIITOH.

Nuunnmanus — HayalbHBIN 3Tall TPAHCIISALUU.

NuTpoH — HemH(OPMATUBHBIN YIaCTOK CTPYKTYPHBIX T€HOB DyKapHUOT.

Kanmneporenes — nporecc o0pa3oBaHUs OMyXOJIEBBIX KIETOK.

Kapuonumda — simepHblil COK.

Kapuotun — Habop XpoMOCOM COMAaTHYECKOW KIIETKH, XapaKTEpPHBIM i
opraHu3Ma JaHHOTO BUJIA.

KapTa xpoMocombl TeHeTHYECKasi — OTPE30K MPSIMOM, Ha KOTOPOM 0003HA4YEH
MOPSIIOK PACIOJIOKEHUS TEHOB.

Kapra xpoMocombl niutosorudeckas — Gororpadusi wim pucyHOK XpOMOCOMBI,
Ha KOTOpPOH 0003HAYEH MOPSAIOK PACIOJIOKEHHUS TeHOB.

Knerounsrit IMUKJI — 3TO IIEPUOJ BPEMCHHU OT IMOABJICHUA KJICTKHU OO €€ rubdenu
HJIN 10 KOHIIA CJICAYIOIICTO KJIICTOYHOI'O JACJICHNA.

KOI[OH — TPHUILUICT HYKICOTHAOB, HaWMCHbIIAA q)YHKIII/IOHaJIBHa}I CAHHUIIA
reHa.

KOJ'IXI/II_II/IH — BCIICCTBO, HCIIOJIB3YEMOC AJIA paspyHICHHA BCPCTCHA ACJICHUA B
NUTOT'CHETHYCCKOM MCTOAC.




KOJ'H)HCBBIG XPOMOCOMBI — XPOMOCOMEI, KOTOPELIC o6pa3y}0Tc;I Inpu ACJICHUU
TCIIOMCPHBIX YYAdCTKOB 1 3aMbIKaHUH OCTaBIICKUCS CTPYKTYPBI B KOJIBIIO.

KommniemeHTapHOCTh — MeEkKaUIeIbHOE B3aWMOJICUCTBUE, TPU KOTOPOM T'€H
OJTHOM aJIJIeJ I JIOTIOJHACT ISUCTBUE T'eHa APYroi ajliesu.

KoMIieMeHTapHOCTh — COOTBETCTBUE A30THCTBIX OCHOBAaHUM JIPYr NIPYyry B
monekyne JITHK.

KoHKOpIaHTHOCTH — CTENEHb CXOACTBA OJIM3HEIOB M0 U3y4aeMOMY MPU3HAKY.

KOHI)I'OF&HI/IH — TIOJOBOU mponecc, Ipu KOTOPOM IIPOUCXOIUT oOMeH
F€HETUYECKOM HH(i)OpMaLII/IGﬁ OJHOKJICTOYHBIX OPIaHNU3MOB.

KOHI)I'OF&HI/IH XPOMOCOM — COCAMHCHUC I'OMOJIOTUYHBIX XpPOMOCOM II0 JJIMHC.

Konynsiiuss — mosioBoil mporiecc, Mpu KOTOPOM IMPOUCXOAUT OObEIUHEHUE
T€HETUYECKON MH(POPMalUK OJHOKJIETOYHBIX OPIraHU3MOB.

KocMmumbl — 3TO HMCKYCCTBEHHBIC KOHCTPYKIIMHM, CO3JaHHBIE HAa OCHOBE
masmMu U dara A.

Kpoccunrosep — oOMeH OJMHAKOBBIMHU y4acTKaMU XPOMATH]] TOMOJOTUYHBIX
XpOMOCOM B MaxuTeHe npodasbl meitosa I.

JIabMIBLHOCTB I'eHa — 3TO CIIOCOOHOCTh T'eHA MYTHPOBATL.

JIMOCOMBI — 3TO My3bIPbKU, OKPYKEHHBIE OJJHUM WJIA HECKOJIBKHUMU CIIOSIMU
JINTIUIIOB.

Me30ocoMBl  — BIISTYMBAHHUS  ILIa3MOJIEMMBI MMPOKAPNOTHICCKHUX  KIICTOK,
KOTOPBIC BBIITOJIHAIOT POJIb MCM6paHHBIX OpTraHONIOB.

Meiio3 — 3TO ZeJIeHHEe COMAaTHYECKUX KJIETOK MOJIOBBIX XKEJE3, IPU KOTOPOM
00pa3yroTCs MOJOBBIC KIETKH.

MUTOTHYECKUN LUK — 3TO TMEPUOj] MOATOTOBKM KIETKH K JEICHHIO
(uaTepdasza) u camo neneHue (MUTO3).

MHOXECTBEHHbII aJUIeIn3M — SIBJIEHHWE, MPU KOTOPOM TI'€H B MOMYJIALUU
MpEeJICTaBIICH 0oJIee YeM ABYMS aJlICIbHBIMU COCTOSTHUSIMHU.

Hopwma peakiyu — rpanuiibl MOAU(PUKAIMOHHON N3MEHYMBOCTH.

Hyxkiteon — reHeTnyecknil anmnapar npoKapuor.

Hykneocoma — cTpykTypHass €IMHMIA XpPOMAaTHHA, COCTOSINAs W3 BOCHBMH
6enkoB-rTucTOHOB 1 HyKJIeoTH 0B JIHK.

Hykneotnn — MOHOMEp HYKIEMHOBBIX KHUCIOT, COCTOSIIUN W3 a30THUCTOTO
OCHOBaHMsI, caxapa (MeHTO3bl) U ocTaTka PoCPOPHOI KUCTOTHI.

Ooramust — opmMa KOS, TPU KOTOPOW HAOIIOJACTCS KpaWHSS CTETICHb
nudGepeHIIMPOBKU TaMeT: KpyIHasi M HEMOABUXKHAS SIMIEKIIETKA, MEJTKUU U
ITOJIBVKHBIN CIIEPMATO30UI.

OoreHes — MPOIECC Pa3BUTHUS M CO3PEBAHUS SIMIICKIIETOK.

OrnepoH — eTMHUIA TPAHCKPHUIILIMU TPOKAPHOT.

OmIoI0TBOpEHUE — TPOIECC CIUSHUS SUIEKICTKH W CIIepMaTo30uaa C
00pa30BaHUEM 3UTOTHI.

OcemeHeHune — MpoIecchl, CIOCOOCTBYIOIINE BCTPEUE raMeT.

HapTeHOFCHGS — IIOJIOBOC PA3MHOKCHHUC 0e3 OIINIOJOTBOPCHUA.

HCpOKCI/ICOMBI — OpraHouabl, B KOTOPbLIX IIPOHUCXOAUT OKHCJICHHUC
AMHWHOKHUCJIOT C O6p830BaHI/IeM MNECPEKHUCHU BOAOPOJAA.




[Inazmanemma — MCM6paHa, KOTOpasa BXOOUT B COCTAB 000JI0YKH KJICTKH.

HJI&SMI/IIH)I — 3TO HEOOIBIIHNE KOJIBIICBBIC ABTOHOMHO PCINIMOHUPYIOIIUCCA
MOJICKYJIbI I[HK, KOTOPBLIC UMCIOTC: B 6aKT€pI/IaJ'II>HBIX KJICTKax.

[lonurenHnoe HacCJICAOBAaHHC — HacCJICAOBaHHC ITPU3HAKOB, KOTOPBIC
ACTCPMUHHNUPYIOTCA TOJJUMCPHBIMH I'CHAMMU.

[TomoBoif mporecc — OOMEH TeHeTH4Yeckol HH(OpMAaIHel OIHOKIETOUYHBIX
OpPraHU3MOB WM OOBEAMHEHHE T€HETUYECKON MH(OPMALUK OJHOKIETOYHBIX
OpPraHU3MOB; YBEIUYEHHE YHcia 0co0el He HaOJIto1aeTcs.

[TonoBblE XpPOMOCOMBI — XPOMOCOMBI, Pa3JIMYHbIE B KJIETKAX MYKCKOTO M
KEHCKOT'O OPTraHU3MOB. Y MYXKYHUHBI 3TO X U Y XPOMOCOMBI, Y KEHIIUHBI — X
u X.

HpI/ISHaKI/I roJIaHApUICCKUC - IIPHU3HAKH, OIIPCACIIACMEIC I'CHaMU,
PAaCIIOJIOKCHHBIMU B HCTOMOJIOTHYHOM YY4CTKC Y-XpOMOCOMI;I.

[Ipr3Haku, KOHTPOJIUPYEMBIE TTOJIOM — IPU3HAKU, KOTOPBIE C PA3HOW YaCTOTON
Y CTETECHBIO MPOSIBIIFOTCS Y JIMIL PA3HOTO IOJIA.

[Ipu3Haku, orpaHUYCHHBIC TIOJIOM — MTPU3HAKHU, KOTOPBIE MPOSIBIISIIOTCS TOJIBKO
y oco0eil 0JTHOrO MoJa.

HpI/ISHaKI/I, CHOCIITICHHBIC C X-XpOMOCOMOﬁ — IIPHU3HAKH, ACTCPMHUHHUPYCMBIC
I'CHAMM, PACIIOJIOKCHHBIMHY B HCTOMOJIOTHYHOM Y4YaCTKC X-XpOMOCOMBI.

[IpoGan — yenoBeK, C KOTOPOTrO HAUMHAETCS COCTABIEHUE POJOCIOBHOM.

IIpomoTtop — 310 yuactok npukperuieauss PHK-nmonmmepasel.

[Iponeccunr — mnpeobpazoBanne npo-u-PHK B u-PHK: depmentaruBHoe
paspymienue  HeuHpopmatuBHOM  uyactu  mpo-u-PHK,  pacmennenue
MHPOpMATUBHOW dYacTH Ha (parMeHThl, COOTBETCTBYIOIIME OJK30HAM U
MOCJICTYIOIIUHN CIUIANCHUHT.

PexoMOMHAaHTBI — OpraHW3Mbl, KOTOpBIE OOpa3ylTCAi TPU  CIUSHUH
KPOCCOBEPHBIX TAMET.
Penpeccop — 0enok, KOAMPYEMBIH TEHOM-PETYJISITOPOM M  CIIOCOOHBIM

OJIOKUPOBATH I'€H-OTIEPATOP.

Pectpukrassl — 310 (hepMeHTHI, BhI3bIBatoIIKe Tuaponan3 JJHK ¢ o6pazoBannem
(JIUTKUX KOHIIOBY.

PonocnoBHas — reHeaiornueckasi KapTa, Ha KOTOPOil CUMBOJIaMU 0003HAUYEHbI
BCE POJICTBEHHUKH NIPOOaHa U POJICTBEHHBIE CBSI3U MEXAY HUMHU.

CaiiThl pEeCTPUKIIUA — ATO CANTHI, pacIO3HABAaEMbIC PECTPUKTa3aMU (OOBIYHO
Pacmo3HaOT CTPOTO Crienu(pUUHbIE AT KaXA0ro epMeHTa YYACTKH IJTUHOUN B
4-6 map HyKJICOTUIOB).

CaMOBOCITPON3BEICHNE — CIIOCOOHOCTh OpPraHn3Ma co3aBaTh ceOe MoJOOHBIX.

CaM000HOBIIEHHE — CTIOCOOHOCTh OpraHU3Ma BOCCTAHABIIMBATH WU 3aMCHSThH
CBOM CTPYKTYPHO-(DYHKIIMOHAJIbHBIE KOMIIOHEHTHI.

Camoperynsius —  CIIOCOOHOCTh ~ OpraHu3Ma  H3MEHSTh  IapaMeTphl
KU3ZHECATEILHOCTH B COOTBETCTBUM C M3MEHEHHEM YCJIOBUU OKpYXKaOIIeH
Cpebl.

CBGpXI[OMI/IHI/IpOBaHI/Ie — BSaHMOHeﬁCTBHe I'CHOB, IIPU KOTOPOM I[OMHHEIHTHLIIZ
I'CH B I'CTCPOZUTOTHOM COCTOSAHUHN IPOABIIACT CBOC I[CﬁCTBHC CHJIBHEC, 4Y€M B




T'OMO3UI'OTHOM.

«CI[BI/IF PaMKHU CHHUTBIBAHWSA»— PA3ZHOBUAHOCTb MYTAIIUU CTPYKTYPHBIX I'CHOB,
IpH KOTOpOfI IIPOUCXOJUT BCTABKA WJIM BBIIIAJICHHUC HYKJICOTU/IOB.

CGKBGHHpOBaHI/Ie — OIpPCACICHUC ITOCJIICAOBATCIIbBHOCTH HYKJICOTHU/IOB B I'CHC.

Cungpom KnaitHdpenrepa — xpomocomMHasi 60J1€3Hb, 00yCIOBIIEHHAS HATHYHUEM
JIOTIOJTHUTENIBHONU X-XpOMOCOMBI B MY>KCKOM OpraHU3Me.

Cunnipom Moppuca — hopMUpOBaHUE KEHCKOTo (PeHOTHUIIa MpH reHoTune XY

CunapoM TPUCOMHUU X — XPOMOCOMHAasi OOJie3Hb Yy KEHIIWH IPH HATUMYUU
JIOTIOJIHUTEIIBHONU X- XPOMOCOMBI.

Cunapom llepemeBckoro-TepHepa — XxpoMocomMHas 00JIE3Hb Y KEHILUH TPU
OTCYTCTBUU OAHOU X-XpPOMOCOMBI.

CHHKapHOH — SIAPO 3UTOThI, 00Pa30BaHHOE B PE3YyJIbTATE CIUSHUE SAEP raMerT.

CousieHOM — BTOPOU YPOBEHB YITAKOBKHA T'€HETUYECKOTO MaTepHUaa.

CHGpMaTOFGHGS — IIPOHICCC pa3BUTUA CIICPMATO30HNI0B.

CrutalicHHT — COBOKYITHOCTh peakiuii coeuHenus: pparmentoB mnpo-u-PHK c
obpazoBanuem u-PHK.

CtabWIBbHOCTH T€HA — CIIOCOOHOCTh '€HA COXPAHSThH CBOIO CTPYKTYPY.

CHCHHCHI/IC I'CHOB — COBMCCTHaAJ 1icpcaada rcHOB OJIHOM XPOMOCOMBI.

TCHOMepBI XPOMOCOM — KOHICBBIC YHACTKHU I1JICH XPOMOCOM.

TepMI/IHaHI/IH — OKOHYaHHC CMHTC3a ITOJMIICIITHAA.

TpaH3uu — Pa3HOBUIHOCTH MYyTallMd CTPYKTYPHBIX T'E€HOB, MPH KOTOPOU
POUCXOAUT 3aMeHa ocHoBaHuM: A Ha T unu I" Ha 11,

TpaHcreHanuy — reHHbIE MyTallMH.

Tpancnykuust — nepeHoc ydactka mosekyibsl JIHK 6akrepuodarom ot ogHoro
mraMMa OaKkTepHid K IPYroMy.

TpaHCHOKaHI/II/I — oOMeH Y4aCTKaMM HCTOMOJIOTHYHBIX XPOMOCOM.

Tpanchopmanusi — cocoOHOCTh ITaMMa OaKTEpHil 3aXBaTbIBaTh YYaCTKU
JIHK npyroro mramma v mpuoOpeTaTh Py 3TOM HOBBIE CBOWCTBA U NMPU3HAKHU.

®da3Musibl — 3TO THOPUIHBIE BEKTOPHI, CIIOCOOHBIE Pa3BUBATHCA U Kak ¢ar, u
KaK TUIa3MuU/Ia.

DEeHOTHI — COBOKYITHOCTbH NPU3HAKOB U CBOWCTB OPraHMU3Ma.

DepMEeHTBl OKUCIUTETBLHOTO POoCHOopUIMpoBaHUs — PEPMEHTHI MUTOXOHIPUH,
nokann3oBaHHble B AT®-comax.

DepMeHTBl TKAHEBOTO JbIXaHUs — (epMEHThl MUTOXOHAPUH, JTOKATH30BaHHBIE
Ha KPUCTAaX.

®epmenTtsl 1ukia Kpebca — GpepMeHTH MUTOXOHAPHA, JOKATM30BAHHBIE B
MATPUKCE.

duToreMarriifOTUHUH — BCUICCTBO, KOTOPOC HNPUMCHANOT IJIsI CTUMYJISIIUU
MHUTO3a B TUTOI'CHECTHYCCKOM MCTOAC.

Xuna3Msbl — IEPEKPECT XpOMATHA 'OMOJIOTHYIHBIX XPOMOCOM IIPH KOHBIOT'AlINH.

XpoMmatuH — KoMmruiekc, coctostuil u3 JIHK u ructoHOBBIX G€IKOB.

DK30H — UHPOPMATUBHBIN YYACTOK CTPYKTYPHBIX T€HOB 3YKAPHUOT.

DJoHTaIys — NpoIlecc TPAHCISIIMK OT 00pa30BaHUs MEPBON MENTUIHON CBSI3U
710 IPUCOETUHEHHMSI TOCTIEAHEN AMUHOKHUCIIOTHI.




PEKOMEHAYEMAZ JINTEPATYPA

OcHoBHas JINTCpAaTypa

1. AradonoBa N.b., CuBornazoB B.M. buonorus (6a3oBbiii ypoBenb). 10-11

kiaccel. - M.: Jlpoda.

2.AunpeeBa H.J[. buonorus (6a3oBsiif ypoens). 10-11 kmacce. - M.:

Muemo3uHa.

3. benses JI.K., bopoaun I1.M. u ap. /Tlox pen. bensera, [.K, Jpmvmmmma I'.M.

buonorus (6a3zoBbiii ypoBeHns). 10-11 knaccel. - M.: [IpocBenienue.

4. bopoaun II.M., Breicoukas JI.B., Heimmmny I'M. u np. buonorus

(npoduneHeIil ypoBeHs). 10-11 knaccel. - M.: IIpocBemienue.

5. I'pun H., Teitnop J.,Crayr Y. buonorus B 3-x tomax. 10-11 kmacc. - M.:

HUznarensctBO « MIUPY

6. 3axapoB B.b., MamonToB C.I'., Conun IL.. u ap. buonorus (mpoduiibHbIii

ypoBenb). 10-11 kinacc. - M.: [Ipoda.

7. Kamenckuit A.A., KpukcynoB E.A., [laceunuk B.B. buonorus (6a3oBbiit

ypoBeHnb). 10-1 1 kmaccel. - M.: Jlpoda.

8. KpuxcynoB E.A., Ilaceunuk B.B. Okonorus (mpodunbabiii ypoBens). 10(11)

kiacc. - M.: [Ipoda.

9. Mupkun b.M., Haymosa JL.I'., Cymatoxun C.B. Dkonorus (mpoduiabHbIii

ypoBeHb). 10-11 knacc. — M.: BEHTA-T'PA®.

10. Tlonomapésa W.I1., Kopuunosa O.A., Jlommwmaa T.E./mox pen

[Tonomapépoit W.I1. buonorust (6a3oBbiii ypoBeHn). 10-11 kmaccel. - M.:

BEHTAHA-TPA®.

11.TTonomapéra u.H., Kopaunosa O.A., Cumonosa JI.B./Tlox pex Ilonomapéroit

N.H. buonorus (mpodwmibHbii ypoBeHsb). 10-11 xmaccel. -M.: BEHTAHA-

['PAD.

12.  IlyroBkun AJl., IlyroBkuna H.A. buonorus (6a3oBbiii ypoBens). 10-11

KJIacchl. - M.: AkagemMusl.

13. CuBornazoB B.Il., AradponoBa W.b., 3axapoBa E.T. buonorus (6a3oBbrit

ypoBeHb). 10-11 kmaccel. - M.: [lpoda.

14. CyxopykoBa JI.LH., Kyumenko B.C., MBanoBa T.B. buonorus (6a30Bblit

ypoBeHb). 10-11 knacc.-M.: [IpocBemienue.

15.CyxopykoBa JI.H., Kyumenko B.C., UYepnskorckas T.D. buonorus

(npoduneHelil ypoBens). 10-11 knaccsl. - M.: TIpocBemienue

16.TepemoB A.B., IlerpoeoBa P.A. /Ilog pea. Huxumoa A.W. buosorus

(6azoBsIit ypoBens). 10-11 kmaccsl. - M.: BJIAJIOC.

17. Tepemos A.B., IlerpocoBa P.A. buonorus (npodunbnbiii ypoBens). 10-11

Kyaccsl. - M.: MHeMo3uHa.

18.Yepnoa H.M., Tanmymmn B.M., Koncrantuno B.M. Dxonorus
(mpodunbHeIil ypoBens). 10-11 kmace. — M.: [Ipoda



HOHOJ’IHI/ITCHBHEIH JUTEpATypa

1. bormanoBa T.JI., ConomoBa E.A. buonorus. CnpaBoyHUK i
CTapUIEKJIACCHUKOB U MOCTyNaIMX B By3bl.- M.: ASTnpecc.

2. bumnu I'.JI., KpbeikanoBckuii B.A. buosiorus ajisi moCTynmaroluX B
BY3bl. UHTEHCHUBHBIN KypC.

3. PyBunckuit A.O. OOmas Ouonorust (s yriayOJIeHHOTO H3yYEHHs
ouonorun). - M.: U3n-Bo «lIpocsemienne.

4. Kanmmuosa I'.C., Hukumosa E.A., [lerpocoBa P.A. buonorus: Tumnossie
dK3aMeHauuMoHHble BapuaHTel: 30 BapmaHtoB. — M.: «HannonanbsHoe
0o0pa3oBaHUE.

5. Kamunoa I'.C., Masapkuna T.B. IIpakTukym 10 BBIIOJHEHUIO
TUIOBBIX TECTOBBIX 3aannil EI'D. Dxk3ameHanimoHHbIe TeCThl. — M.: « OK3aMen».



