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JlononuuTenpHas 001e00pa3zoBaTeabHasl MpoOrpaMMa COJAEPKUT MaTepualibl 1O
Kypcy Owosoruu, HEOOXOIWMBbIE [Jisi paldoThl, NpPU TOATOTOBKE K EamHOMY
['ocynapctBenHOoMy OJk3ameHy. Marepuanbl 1mogo0paHbl B COOTBETCTBUU €
TpeOoBaHUAMHU (PeiepaIbHOTO KOMIIOHEHTa TOCYJapCTBEHHBIX CTaHIapTOB OCHOBHOTO
obmiero u cpeaHero (IMOJHOTO) oO0Imero ooOpa3oBaHusi Mo Owojoruu (0a30BBIA H
poHIIBHBINA YPOBHH), M B COOTBETCTBUU ¢ «KoaudpukaTopoM 3JIeMEHTOB COJICP KaHUS
U TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHHUKOB OOpa30BaTEIbHBIX OpPTaHU3AINN
JUIsL  TPOBEIEHUS  €AUHOr0  TOCYJIapCTBEHHOTO  HK3aMeHa 10  OHOJIOTHHY,
paszpaboranHoro deaepabHBIM HHCTUTYTOM T€IarOTUYECKUX U3MEPEHUM.

[IpeacraBinena moapoOHasi mporpamMma Kypca OHWOJIOTMHM, COCTAaBJICHHAas B
COOTBETCTBUHM C TpPeOOBaHUSAMU TOCYAapCTBEHHOTO 0Opa30BaTENIbHOIO CTaHAapTa |
OXBAaThIBAIOIIAsl BECh IIKOJBHBIM Kypc Ouosnoruu (¢ 6 mo 11 kmacc). Ilporpamma
IOCTPOEHA C€ YYETOM CEMH COAEpXaTelbHbIX OJIOKOB, PEKOMEHJOBAHHBIX
KOJu(pUKATOPOM DJIEMEHTOB cojiepxkaHusi, pazpadotannoro OUIIN.

Pa3paboTanbl JecATh TEMATHYECKUX KOHTPOJIBHBIX pabOT MO OMOJIOTHH, BKIIOYas
UTOTOBYI0 paloTy, conepxkallyro peanbHble 3anaHus EI'D. Bbonblmioe BHUMaHuE
YIAENAETCS PACCMOTPEHUIO 3aJJaHUl, KOTOPbIE Hau0O0JIE€ YacTO BBI3BIBAIOT 3aTPYIHEHUS
y CcIyliarened, COAEPKUT THUIOBBIE 3aJauyd MO LUTOJIOTMH, TEHETHUKE W JIPYyruM
OMOJIOTMYECKUM JMCLMIUIMHAM, BOMIPOCHI JJISI CaMOCTOATENbHON moarotoBku. [locne
BBINIOJIHEHHS CIIyIIaTeNIIMU KOHTPOJBHON paboThl, MpernojaBaTeldb MPOBEPSET €€ U
3aTeM NPOBOIUT BeOMHAp, pazOupas 3amaHus pabOThl WM OOBACHSS HETOHSTHIC
IIKOJILHUKOM BOIPOCHI JAHHOW TeMbl. J[aH CHHUCOK JUTEpaTyphbl, PEKOMEHIYEMOU
BBITTYCKHUKaM JiJisi ToAroToBku K EI'D o Ouonorum.

I[TPOI'PAMMA JUIA ITIOAT'OTOBKU K EJJUHOMY T'OCY IAPCTBEHHOMY
SK3AMEHY I10 BUOJIOT' M1

1. buosaorus kak Hayka. MeToabl HAYYHOr0 Nno3HaHusA. Pa3BuTHe HMTOJIOTHMH.
DopMbI JKU3HU.

JocTuskeHust OMOJIOTMM, METOAbI TO3HAHUS XUBOW NPUPOABL. DMIUPUYECKHE U
TEOpETUYECKUE MeTOAbl Ouosioruu. buonorunyeckuit skcnepument. Habmonenwue,
CpaBHEHHUE, OMHCaHUE, U3MEpPEeHUEe OMOJIOrHYeckux oO0BeKTOB. McTopuueckuil MeTos.
OcHOBHBIE YPOBHH OpraHU3AlMKM >KUBOW MPUPOJABI: MOJIEKYJISPHBIA, KIJIETOUYHBIMH,
OpraHU3MEHHbIN, TOMYJSAIMOHHO-BUJIOBOM, OHOreoleHOTUYECKU, OuOoCQepHbIN.
Hoocdepa. buomornueckue cucrembl. OOmue cBoiicTBa OMOJOrHYECKHX CHCTEM:
KJIETOYHOE CTPOCHHE, OCOOCHHOCTH XHMHUYECKOIO COCTaBa, OOMEH BELIECTB U
NPEBPAILCHHS] SHEPTHH, T'OMEOCTa3, Pa3ApakKUMOCThb, IBHXKEHHE, POCT U Pa3BUTHE,
CaMOBOCIIPOM3BE/ICHUE, OBOJIIOLMS, MPUCIIOCOONIEHHOCTh K  Cpele  OOWTaHus,
HACJIEACTBEHHOCTh U U3MEHYUBOCTD.

PasButne nurosorum — or P. ['yka 10 HOBEMIIMX NOCTHKEHUH WU OTKPBITHM.
CoBpeMeHHass KJIETOYHAsi TEOPHs: OCHOBHBIE MOJOXKEHHS, posiib B (HOPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHUpa. KieTouHoe cTpoeHHe OpraHu3MoB
— OCHOBA €IMHCTBA OPTraHUYECKOIO MHPA, TOKA3ATEIBCTBO POJCTBA KMBOU IPUPOIBIL.
OOLIHOCTD MTPOUCXOKACHUS KIIETOK.

@®opmbl KM3HH. Bupycsl — HekieTouHble QOpMbl JKU3HU. [IpokapuoTel H
3ykapuoTbl. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK dykapHoT. ObecreueHne KIeToK
sHeprueil. Tumbl mnuTaHus: aBTOTPO(BbI, TerepoTpodbl, MukcoTpopsl. dDoto- u




xeMoTpodsl. CanpoTpodsl, mapa3uThbl, XUIHUKH, CUMOUOHTHL. ['omo3ou. AspoObl u
aHa’POOBHI.

2. KuiteTka Kak 0M0J10rMYecKas CUCTeMa.

XuMHYECKHI COCTaB KJETKH. Makpo- u MukposiiemeHTbl. Heopranunueckue
coenuHeHusd. Boga ee ponb u cBoictBa. Conu. KaTMOHBI M aHHOHBI: pOJIb B KJIETKE.
Opranuyeckue coequHeHHs. MOHOMEpBI, OMOMOJIUMEPBI. YTIEBOJbI U UX CTPOCHUE.
OyHKIMHA YIJIEBOJOB: CTPYKTYpHAas, SHEpreTudeckas, peuentopHas. Jlunmasl m ux
ctpoeHre. @DyHKIMM  JUOUAOB:  CTPYKTypHas, OSHEpreThyeckas,  3alluTHasd,
perynsiTopHas. AMHMHOKHUCIOTBI, HUX CTpoeHue u cBoiictBa. CrTpoeHue O€IKOB.
CrpykTypa: mnepBUYHash BTOpWUYHAs, TpeTUYHasi, yeTBepTUyHas. DyHKUHH OENKOB.
benku — ctpourtenbHblil Matepuan. CurnanbHas QyHkius 6enkoB. benku-hepmeHTs —
Ononornyeckue Karaauzatopbl. Perymstopubie Oenku. 3ammTHass (QyHKIHUS OEIKOB.
TpancnoptHas QyHkius 0enkoB. benku — uctouHuk sHeprun. HykiemHOBbIE KUCTOTHI.
Tunber vHyknenHoBbix kucioT: JIHK, PHK. Ctpoenne HyKI€OTHAOB M HYKJIEHMHOBBIX
KUCIOT. [IpuHOMIBI KOMIUIEMEHTapHOCTM W aHTUNapauienbHocTd. l[lonatne o
HOCHUTEJIE TeHeTHuecKoW (HacnenctBeHHOW) uHpopmauuu. OcHoBHble Buabl PHK:
uPHK, TPHK, pPHK. Anenosuntpudocdopnas kuciora — AT®. HAJl u HAJLD —
MEPEHOCUYUKH JJIEKTPOHOB W TMPOTOHOB BOAOpoJa. [loHATHME O MPOMEKYTOYHBIX U
KOHEUHBIX TNPOJYKTaX OuoCuHTE3a. PerynaropHble W CUTHaJbHBIE BEIIECTBA.
Butamunsl.

Ctpoenue U pyHKIMH KJIeTKU. Pazmepsl u popma kiaeTtok. OCHOBHBIE COCTaBHBIC
4acTH KJIETKU: MeMOpaHa, [IUTOIIa3Ma, Sapo.

[Inazmatnueckass memOpana.  JIBOWHOM  MOJEKYJNSpPHBIA  CIIOH  MOJIEKYJ
dbochomunumoB. MemOpanubie Oenku. Inukokamukc. Knetounas crenka. DOyHKIHUH
rIa3MajeMMBbl: pelienTopHast, TPAaHCIIOpTHAs, (pepMEHTaTHBHAS, 3amuTHAs. [laccuBHBIN
TpaHcnopT: nuddy3usi, HOHHbIE KaHAIbI, OCIKU-TIEPEHOCUYUKHU. AKTUBHBIA TPAHCIIOPT.
TpancnopT B MeMOpaHHOM ymakoBKe: ¢aro- ¥ MUHOIMTO3.

[urommasma: 1UTO30/1b, ULHTOCKENET. Ponp muUTOCKENETa. Opranounasl
LHUTOIUIa3Mbl:  MeMOpaHHble U HememOpaHHble  CtpoeHne W (QyHKUMH:
supomazmarudeckor cetu (DIIC), komruiekca [Nonbmku, au3ocoM. MUTOXOHIpUU —
HDHEPreTUYECKUE OpraHousibl KiIeTkH. CTpOEHHE MUTOXOHAPUN. 3HAYEHHE KPHUCT.
[ImactTuapl: XJOPOIIACTBI, XPOMOILIACTBI, JEUKOMIacThl. CTpoeHHE XJIOpOIUIacTa.
I'panbl. Hanuune coOCTBEHHOTO0 TeHETHMYECKOro amnmaparta. OyHKIUK IUJIACTH/I.
CumOuoTrveckas Teopusi MPOUCXOKICHUS MUTOXOHIPHI U XJIoporuiacToB. CTpoeHue u
bynkuuss pubocom. Kierounwnii meHtp, crtpoenue u (pynkruu. CrenuanbHbIe
OpTaHOW[IbI KJIETKU: JKTYTHKH, PECHUYKU, JIOKHOHOXKKHU. PoOJIb MHUKpPOTpyOOUeK.
KiieTrounble BKiItOUEHUs. 3HAaYE€HUE KIETOUYHBIX BKIFOYEHUH.

SAnpo Ctpoenue sapa. Snpeimko. Snepras  o6omouka. Hykneorurazma
(kapuonna3sma). Benymas posb siipa B HaClI€ACTBEHHOCTH. XPOMATHUH. XPOMOCOMBI HX
ctpoenue u pynkmuu. XpoMmartuasl. [lenTpomepa, ee 3Hauenne. Uncio XxpoMocom U ux
BUJIOBOE  TOCTOAHCTBO.  HabGopbl  XpoMocoM:  JUIUVIOMIHBIM,  TarJIOWAHBIN,
HOJUILIOUIHBIN.

OO0mMeH BellecTB M NMpeBpPalleHUs] JHEPrUM — CBOMCTBA KUBBIX OPraHU3MOB.
MeTaboau3M KIeTKU. DHEPreTUUECKU U MIIACTUYECKUA 0OMEH, UX B3aUMOCBS3b.

doTocuHTE3, €ro 3Ha4eHue, KocMudeckas poiib. Xiopohusui. das3el poTocuHTE3A.
CBeToBblE U TEMHOBbIE peakuuu ¢oTtocuHTe3a (1uka KanbBuHa), MX B3aUMOCBS3b.
®otonu3 Boabl. Pomb AT® B porocunTese. [IpomykTel hoTocunTe3a.




XemocuHTe3. Posib XeMOCHHTE3UpYONUX OakTepuii Ha 3emie.

Obecneuenne kieTok 3Heprued. Cramuu sHepreTudeckoro oomeHna. Ilonstue o
OpoxeHuu U ero Tumbl. bpoxkeHne u apixanue. buonornyeckoe OKUCICHUE U TOPEHUE.
['mukonu3. MUTOXOHIPUHN — SHEPTETHUECKUE CTAHIIMM KJIETKU. AUETHI-KO(EepMeHT-A.
[ukn Kpebca — HMKIMYECKHII MTPOLIECC OKUCICHHUS MHUPOBUHOTPAJTHOM KHUCIOTHI.
Kucnopon, HAJI® u HAJ] — ux posp B cunteze AT®. Llenb nmepeHoca 371€KTPOHOB.
OxucaurensHoe  ¢ochopunupoBanue. Ilpotonnsrii  kanan.  AT®-cunTerasa.
TpancmemOpaHHasi pa3HOCTh MOTEHIMAIOB. KOHEUHbIe MPOAYKTHI TIOJIHOTO OKUCICHUS
OpPraHUYECKUX BELIECTB B KJIETKE MPH y4acTuu kuciaopoaa. Teopust Mutuena.

I'eneTnueckass uHpopMamusa M ee peajau3anusa B Kierke. ['eH — eauHuna
HacleACTBeHHOM (reHetnueckoit) wHbopmanuu. JJHK — marepuanbHbII HOCHTENIb
HacleacTBeHHoM nHdopmanuu. Y npoerue JIHK- penymnukamus.

JNHK — martpunia nsi cunte3a 6enkoB. CTaauu cuHTe3a OENKOB: TPaHCKPUITIIHS,
crutaicur, TpaHcisiius. Xoxa oOpazoBanus uPHK. 3nauenme PHK-nmonumepassl.
['pynna renoB — onepoH. IIpomotop. Ctpykrypasle rensl. JJHK — nPHK — 6enok.
['eHeTnyeckuii KOA WM €r0  CBOMCTBA:  TPHUIUIETHOCTb,  BBIPOJKJIECHHOCTD,
HENEPEKPHIBAEMOCTh, YHUBEPCAIBHOCTh, HENPEPbIBHOCTh. KomoH. CHHTE3 MOJIEKYIIbI
oenka, ctaguu Tpancisiuu. TpancnoptHas PHK (TPHK) — nepenocunk aMHMHOKHUCTIOT.
AntukonoH. Cunte3 Oenka Ha puOocome. Ilommcoma. Perymsius TpaHCKPUIILUM M
TpaHCISALMM Yy OakTepuil Ha TpUMEpEe JIAKTO3HOro orepoHa. benok-penpecccop.
Perynsiuus TpaHCKpUNIMU U TPAHCISALMY Y 3YKAPHOT.

Kierka — reHeTuyeckasi exuHuIA »kUBOTro. [denenune kierku. KiieTOUHbIA HIUKII.
[ToarotoBka k nenenuto. Mutepdaza. Muto3. da3ei murosa: mpodasza, Mmeradasa,
anadasa, ternodaza. buonormdeckoe 3HaueHwe MuTO3a. COMATHUYECKHE W TOJIOBHIE
KiIeTku. Metio3. ®a3el meiioza. OcoberHHocTr mpodasbl | MeHOTHYECKOro JIeNICHHMS.
Konswtoranus u mepekpect xpomocoMm. Kpoccunrosep. PasznooOpasue ramer.
buonornyeckoe 3Hauenue Menoza. OOpa3zoBaHHE TOJIOBBIX KIETOK Y KHUBOTHBIX.
Cnepmatorene3. OoreHe3. CpaBHUTEIbHbIE OCOOEHHOCTHM CIIEpMaToreHe’a U
oBOreHe3a. PazBuTre MoJIOBBIX KIETOK Y PACTCHUM.

3. Opranusm Kak 0M0JIOTHYeCKasl cucTeMa

Bocnpou3Benenne opraHusMoB U ero 3HadeHue. CrocoObl pPa3MHOXKCHUSI.
beciojoe u  mosoBoe  pazMHOXKeHHe.  Buasl  6ecrioioro  pa3MHOXKEHHS:
cropooOpa3oBaHue, BETreTaTUBHOE pa3MHOXKEHHE, MoukoBaHue. [lo1oBoe pa3MHOKEHUE
y pacTeHudl u SKUBOTHBIX. CpaBHEHHE TIOJIOBOTO M OECMOJOro pa3MHOXKEHUSI.
buonornueckoe 3HaueHUE OIUIOAOTBOpeHHUA. OIIOJOTBOPEHUE Y MO3BOHOYHBIX
JKUBOTHBIX. BHENIHEE U BHYTpEHHEE OII0A0TBOpeHus. [lapTeHorenes.

NuauBuayajbHoe pa3BuTHe OpraHu3dMoB. (OHTOreHes3 M IpuUCylIHe eMmy
3aKOHOMEPHOCTH. OMOpPHOHAILHOE pa3BUTHE OpraHu3MoB. 3urota. JlpoOneHue
3urotel. bnactomepsl. bnacryna. bmactounens. I'actpyna. bmactomop. Jkromepma,
SHTOJZIEpMA, Me3ojiepMa. Biammonusaue dactel 3apozsima. Helipyna. O6pa3oBanue
opraHoB [locTaMOpHOHanbHOE pa3BUTHE OpraHU3MOB. Tumbel OoHTOreHesza. BiusHue
BHEIIIHUX YCJIOBUW HAa pa3BUTHE OpraHu3MoB. buonornyeckne yacel. POTONEPUOINU3ZM.
Ce3onnble puTMbl. CyTOUHBIE PUTMBI. AHAOHO3.

OcHoBbI reHeTUKH. OCHOBHBIE TCHETUYECKHUE MOHATUS U CUMBOJIMKA. [ eHeTHKa —
HayKa O HACJIEJCTBEHHOCTH U U3MEHYMBOCTU OPraHMU3MOB. ['€H — y4acTOK MOJIEKYJIbI
JHK. T'. MeHnenb — OCHOBOMOJIOKHUK TE€HETHKU. [ MOpUI0IOTHYECKUH METO/I.
CkpemuBanue. ['ubpuapl. UucTtele ImHUU. AJNENbHBIE TEHBL. AJBTEPHATHBHBIC




npu3zHaku. ['OoMO- W rerepo3uroTHeid opranu3m. [enorun. Penortun. [‘eHOM.
['erodon.

3aKOHOMEPHOCTH  HACJEJACTBEHHOCTH, HMX  LHUTOJOTHYeCKHEe  OCHOBBI.
Monorubpunnoe  ckpemuBanue. IlepBwiit  3akoH  Mengens.  JloMuHaHTHBIE,
peneccuBHbIe Npu3Haku. EnuHooOpa3zue ruOpuaoB MEepBOro MokojaeHus. Bropoil 3akoH
Mengens. PacuieruieHne npu3HaKoB y THOpUIOB BTOpPOro mnokosieHud. IlpuumHa
pacuieryieHrsl MPU3HAKOB y TUOpPUAOB. AHanu3upyloiiee ckpenmBanue. HemonHoe
nomuHupoBanue. [lpuHIn  uyucrtoTsl  Tamer. JUruOpuaHoe  CKpelIMBaHUE.
HezaBucumoe HacnemoBanue. Pemerka Ilenerra. Tperuii 3akoH  Menaens.
Craructuyeckuil xapakrep 3akoHoB I'. Mennens.

B3anmoneiictBue reHoB. OTHOLIIEHHE T€H — NPU3HAK. MHOKECTBEHHOE JCHCTBUE
resa —  IUedoTtponus.  MHOXKECTBEHHbIM  amienu3M.  KoaomMuHHUpOBaHHE.
KommniementapHocts. Omnucta3. KadecTBEHHbIE UM KOJIMYECTBEHHBIE IPU3HAKH.
[Tonumepus.

T. Mopran — co3narens XpOMOCOMHOM TE€OPUHM HACIEACTBEHHOCTH. CLEIUIEHHOE
HaclienoBaHue npu3HakoB. JIokyc. ['pynmsl cuemseHus. SIBiaeHHe mnepekpecta M
HapylleHue cueryieHus: reHoB. PekomOuHanmst reHoB. Kaptel xpomocom. I'eHeTnka
nona. Ayrocomsl. [losoBble XpOMOCOMBI. ['OMOramMeTHBI M TE€TEPOr€METHBIM IIOJI.
HacnenoBanue npu3HaKoB, CIEIUIEHHOE ¢ nojioM. ['emodunus. LluTtomnasmaruueckas
HACJIEICTBEHHOCTh. MaTepruHCKOE HACIEAOBAHUE.

3akoHOMepHOCTH U3MEHYUBOCTH. MoaudukaronHast M3MEHYHUBOCTb.
KayecTBeHHbIE W KOJIMYECTBEHHBbIE MNpPU3HAKU. DBriusHue ycioBuld cpenbl Ha
Ka4eCTBEHHbIE M KOJMYECTBEHHbIC Npu3Haku. Hopma peakunn. BapumaunoHHBIN psn,
BapUallMOHHAsl KPUBAsL.

HacnencrtBenHass  uM3MEHUMBOCTBb.  THUIBI  HACIIEACTBEHHOM  M3MEHUYMBOCTH.
['eHoTunIMueckas U3MEHYHUBOCTH [uTonnazmaTuueckas U3MEHUYHUBOCTb.
KomOuHaTuBHasT  M3MEHYMBOCTH —  HE3ABUCUMOE  PACXOXKICHUE  XPOMOCOM,
pekoMOMHAIMsl TEHOB, CllydaliHas BcTpedya ramer. MyTallMoHHas W3MEHYUBOCTb.
Mytanuu. ['eHHble, XPOMOCOMHBIE W T€HOMHBIE MyTalWU. YTpara, JIeleHus,
TYTUIMKALNS, UHBEPCHS. DKCIEPUMEHTAIBHOE NoJydyeHre MyTtauui. KonxunnH. 3akoH
TOMOJIOTUYECKHUX PSA0B HACIEACTBEHHOW W3MEHUMBOCTU. 3HAYEHHUE WU3MEHUMBOCTU B
’KU3HU OPTraHU3MOB U HBOJIIOIMH.

I'enetuka 4ejgoBeka. HacnencTBeHHass W3MEHUMBOCTH 4YellOoBeKa. MeTodbl
W3Y4YCHUS HACJICICTBEHHOCTH YENOBEKA: TEHEATOTHYECKUH METOJl, OJM3HEIOBbIN
METOJ, [IMTOrCHETUUECKUI METOo, OMoXuMuueckuii Mmetoa. HaciaencTBenHnsle 00ae3HU
YeJoBeKa, WX mpuuuHbl, mpodumraktuka. Cunapom [layHa. ['eHetnka u MeauIuHA.
Bpennoe BiIMsSIHME MYTAareHOB, AJIKOTOJISl, HAPKOTUKOB, HUKOTHMHA HA TE€HETUYECKUU
arrapar KJIETKU.

I'eneruka m cesexkuusa. Cenekuus, e€ 3aa4M U NPAKTUYECKOE 3HAUYCHUE. MeToAb
CEJIEKIIMM M UX TeHeTuuyeckue ocHOBbl. Bxian H.M. BaBuiioBa B pa3BuUTHE CEIEKIUU:
YYE€HHE O LEHTpax MHOrooOpasusi U MPOUCXOXKACHUS KYyJIbTYPHBIX PacTEHHUH; 3aKOH
TFOMOJIOTUYECKUX PSAAOB B HACJIEACTBEHHOW W3MEHUMBOCTHU. LIEHTpHI mpouCcXOxKACHUS
KyJbTYpPHBIX pacTeHUW. PallOHbl OJOMAIIHMBAaHMS JKUBOTHBIX. IIpoucxoxieHue
JIOMAIlIHUX ~ JKUBOTHBIX. VICKyCCTBEHHBII OTOOp W €ro TBOpYECKas  pOJib.
OnomaliHMBaHUE KaK HAYalbHBIA 3Taml CENEKIHMU. 3HAUYEHUE HW3MEHYUBOCTHU ISt
otOopa. MaccoBeiii M1 WHIUBUAYATbHBIM 0TOOp. OIEHKAa HACIEIACTBEHHBIX KAYECTB.



Yuctele nuHuu. ['mOpuauszanus. PoACTBEHHbIE CKpEIIMBaHMS M UX 3HA4YCHHE B
cenekuuu. ['ereposuc. Ilomummouanss M oTnaneHHas TUOpUIU3ALUS Y KUBOTHBIX.
[Ipeogonenne KapreuyeHKO CTEPUIBHOCTH Y OTHAJICHHBIX THOPUAOB IMPH MOMOIIU
nonuruiouanu. Pa6oter Y. B. Muuypuna. MIckycCTBEHHBII MyTareHes v ero 3HaueHHE B
cesiekuuu. Myrtarennsle areHTbl. MO — o0liee NoHsTHE. YCHEXH CEJEKIIMOHEPOB.
Metonbl BBIBEJEHUST HOBBIX COPTOB pACTE€HUM, MOPOJA JKUBOTHBIX, LITAMMOB

MHUKPOOPTaHU3MOB. 3HaueHNE TEHETUKH JJId  CCIICKIIHH. buonorndyeckue OCHOBBI
BhIpallIUBAHUA KYJIbTYPHBIX paCTeHI/Iﬁ N JOMAaIllIHUX KNBOTHBIX.
BI/IOTCXHOJ'IOFI/IH, €¢ HanpaBJICHU. Knerounas u reHHas HHIKCHCPHA,

KJIOHUpOBaHHE. 3HA4YeHHE OWOTEXHOJOTUU JJISI Pa3BUTHS CEJIEKI[MU, CEJIbCKOTO
XO35IUCTBA, MHKPOOMOJIOTMYECKOM  IPOMBIIUICHHOCTH, COXpaHeHUus TeHodoHIa
IUIAHEThl. DTHUYECKUE aCNEeKThl Pa3BUTHUS HEKOTOPBIX MCCIIEOBAaHUN B OMOTEXHOJIOTUU
(KJTOHMpOBaHUE YeJIOBEKa, HAlpaBJICHHbIC U3MEHEHHUS FEHOMA)

4. CucremMa ¥ MHOTr000pa3ue OPpraHu4ecKoro Mupa

(0akTepun, rpudbI, pacTeHus, ;KUBOTHBIE)

MHuoroo0pa3zue opranu3moB. llapcTBa »XHMBOW NpPUPOABL: OaKTepuu, TpPHUOBL,
pacTeHusi, >KUBOTHbIe. Bupychl — HekieTouHnble QopMbl ku3HU. (OCHOBHbBIC
CUCTEMAaTHYECKUE KATETOPUH, UX CONOAYMHEHHOCTD.

MapcrBo Oakrepuii. CTpoeHuUE, KU3HEACATEIBHOCTh, PAa3MHOXKEHHUE, pOJb B
npupoae. Popma Oakrepuil: OanMIIBI, KOKKH, BHOPHUOHBI, CHHpUIUIbL. [luTanue
oakrtepuii: CiopooOpazoBanue. PasmHoxxeHue OakTepwil. YCI0BUSA KH3HU OaKTEPHUH.
Pacnpoctpanenue Oaktepuil. 3HadueHHe OakTepuil B TMPUPOJE U KU3HH UEJOBEKA.
MosiouHOKHUCHTBIE, YKCYCHOKHCIBbIE Oaktepun. bakrepum rHuenusa. bakrepunm —
BO30OyauTenu 3adoneBanuii. [Ipodunakrrka 3a00eBaHmnii, BBI3BIBAEMBIX OAKTEPUSIMHU.

HapcTBo pacrenmii. boraHuka — Hayka O pacTeHMsIX. 3HAYEHHUE PACTCHHUI B
npupojie. PacTeHust kak HCTOYHUK aTMOC(HEPHOTO KUCIOPOJia U OPraHUYECKUX BEIIECTB
I KWBOM MOPUPOJBI. 3HAYEHHUE PpACTEHUW i1 4YeJloBeKa. PacTeHus mnumieBblie,
KOPMOBBIE, TEXHUYECKHUE, JIEKOpaTuBHbIE. M3yueHne M oxpaHa pacTUTEIBHOTO MUpA.
3anoBenHUKHU U OoTaHMyeckue caapl. KpacHas kHura.

OO011ee 3HAKOMCTBO € IBETKOBBIMH pacTeHusiMu. JKu3HeHHble POpMbI pacTeHHI
— JIepeBbsl, KYCTApHUKHU, KYCTApHUYKH, TpaBbl. Pa3HooOpa3ue TpaBSIHUCTHIX PAaCTCHUM.
OnHoneTHWe, ABYJETHUE M MHOTOJICTHHME TpaBbl. 3HAUYEHUE IUKOPACTYIIUX TpPaB.
[Ipu3Haky MBETKOBBIX pacTeHWil. OpraHbl IIBETKOBOTO PACTEHUSI — KOpPEHb, mober
(crebenb, 7UCT, TOYKA), IBETOK, IUIOA, ceMs. BereratuBHbIE OpraHbl I[BETKOBBIX
pacteHuil (KopeHb, mooOer). ['eHepaTUBHBIE OpraHbl IBETKOBBIX pacTeHuil. DyHKIUN
T€HEPATUBHBIX OPraHOB. Briclive n HU3LIKE pacCTEHHUS.

XMMHYECKHUH COCTAB U KJIETOYHOE CTPOeHUE pacTeHud. XMMUYECKHUE BEIIECTBA,
M3 KOTOPBIX COCTOHUT pacteHue. Boma B pacTeHHsX, CyXO€ BEIIECTBO PACTCHUM.
Oprannueckne U MUHEpalIbHbIE BeliecTBa. benku. JKupel. YrineBoasl: kpaxmai, caxap,
KJIeTyaTka (11eJUTH0103a).

KnerouHoe cTpoeHHE OpraHoB pacTeHHWil. 3alacHble BEIIECTBA B  KIIETKE:
KpaxMmajbHble 3€pHa, Kaliu Macla, OenkoBbie 3epHa. OCHOBHBIE YaCTH PACTUTEIbHON
KJIETKH: 000JI0UKa, IMKJIO3 IMTOIJIA3Mbl, BaKyOJb, KJIETOYHBIM COK, IJIACTHBI.
MexKIeTOuHOE BEIECTBO. JleeHne KIETOK U POCT paCTEHHUS.

Buabl pacTuTenbHBIX TKaHEN: MOKPOBHASA, MPOBOSIIAS, OCHOBHAs, MEXaHUYECKAs
1 00pa3oBaTesbHas.




Cems. Cemsi ABYNONBHBIX pacTeHuid. BHelHee cTpoeHue cemeHu (acoiu.
Cemennas koxypa. BHyTpeHHee ctpoeHme cemenu dacomu. 3aponbim. Cemsmods.
3apoIbIIEBbIN KOPEMIOK. 3apoabiiieBblid cTedenek. [loueuka 3apojpiiia. DHAOCIEPM.
Crpoenue cemenu nepua. CTpoeHue ceMsH OJHOI0IbHBIX pacTeHHnil. CTpoeHrne ceMeHU
ayka. CTpoeHue 3epHOBKY MieHUIbl. [Ipopactanue ceMsiH 1 06pa3oBaHUE MPOPOCTKOB.
HanzemMHoe u mojzemHoe mnpopactaHue ceMsH. HeoOxoaumocTh Biaru, BO3Ayxa U
ONPENEIICHHOW TEMIIEPATYyphl — YCIOBUS NPOPACTaHUS CEMSH. JIpIXaHHWE CEMSH.
BcexoxkecTh ceMsaH. Bpemst moceBa cemsiH. X0J10J0CTOMKHE pacTeHUs. Teniaoao0uBbie
pactenus. ['myOuHa 3a1€JIK1 CEMSH.

Kopens. KopeHb kak BereratuBHbId OpraH pacTeHus. PyHKIMM KOpHA. Buubl
KOpHEH: TJaBHbIA, OOKOBbIe, mpuaatouHbie. KopHeBble cucteMbl. CTepkHEBas U
MOYKOBaTasi KopHeBas cucrtema. KopHeBoe mnuTaHue pacreHuil. BcacbiBanue BOAbI
kopHamu. KopHeBoe naBiienne. BimsHue temmnepaTypbl Ha KU3HEIEATEIBHOCTD
KOpHeH. MuHepanbHOe mUTaHuWE pacTeHuil. [mapononuka. JIpIxaHue KOpPHEH.
Kiierounoe crpoeHne Monogoro KopHsA. 30HbI KOpHsA. KOpHEBOW 4YEXJIMK M 30HA
neneHus. 3oHa pocta. PocT KOopHA B /uMHY. 30Ha BcachiBaHHs. KOpHEBBIE BOJIOCKH.
BHyTpeHHee CTpoeHHE KOpHS B 30HE BCAChIBaHUS: IMOKPOBHAs TKaHb, KOpa KOPHS,
cocyasl. 3oHa mpoBeneHus. KamOuii m ero pabota. Ilpumunka xopHs. BerBnenue
KOpHs. YTPaBJICHUE BETBJICHUEM KOpHEW. BimsHHEe KOpHEHW Ha TUIOJOPOAUE IOYBHI.
Bo3sgelicTBue 4enoBeka Ha KOPHEBBIE CHUCTEMBI KYJIbTYpHBIX pacteHuil. OOpaboTka
NouBbl. Y 100peHus: opranndeckue u MuHepaibHbie. [lonkopmka. Hutpatel. [lonus u
ocymieHue mouBbl. Bugousmenenue kopHeil. Kopuemnmonbl. KopHeBbie KITyOHH.
bakTepuanbHbie KITyOCHbKH.

IMober. Ctpoenue mobera u ero ocHoBHble (yHkIuH. Yactu mobera: crebenb,
JUCThSI, TMOYKU. BepxymieyHas mouka, OokoBble mouku. [lazyxa mmcra. VY3en.
Mexnoy3nue.  JIMCTOpacmoOJIOKEHHE:  OUEpEAHOE, CYNPOTUBHOE, MYTOBYATOE.
[IBeTonocHsbIii moOer. BozmymHoe nutanue pacteHuil. JlucroBas mozauka. [louka —
3ayaTouHbli mobOer. Crpoenune mnouku. [lodeunble wyemryu. 3ayaTOuyHbI cTeOeseK,
3a4aTOYHBIE JIMCThS, 3a4aTOYHbIC MOYKU. BereratnBHas nouka. [[BeTouyHas mnouka.
dopMupoBaHUE TMOYKU: KOHYC HapacTaHHs, BEpXYILIEUHbIM pocT moOera. BerBnenue
noberoB. KyieHnue, 1epHOBUHA, CIAIIME MOYKUA. YTNPABIEHUE POCTOM U BETBJICHUEM.
[Tpummnka Bepxyuiku noodera. [TaceinkoBanue. PaznooOpasue moderos. Y AJIMHEHHbBIE U
yKOpouyeHHbIe noberu. PaznooOpasue noGeros no HanpaBjIE€HUIO POCTA: MPSIMOCTOAYUH,
MIPUTIOTHUMAIOIIUNCS, JICKAIIUH, IT0JI3y4YHi, BRIOIIUICS, Ja3sue, Juanbl. [logzemubie
nobern. DyHkuM MOA3EMHBIX T00eroB. BuponsmeHeHUs MNOI3EMHBIX TOOETOB —
KOPHEBUIIA, KITYOHH, JTYKOBHUIIHI.

Jlucr. PazHooOpasue nucTheB mo GopmMe u pazMepaMm. BHemHee cTpoeHue JucTa.
[Inactunka, 4epemok, ocHoBaHue. [IpuwnuctHuku. YepemikoBblie JUCThb. Cuasguue
nuctbs. [Ipocteie U ClOXHBIE TUCThsI. POPMBI CI0KHOTO JINCTA: TPOWYATOCIOXKHBIM,
MAJIbYaTOCIIOKHBIM, MIEPUCTOCIIOKHBIM, MTapHOIIEPUCTBIMN, HENApPHOIIEPUCTBIM.
Pa3zHooOpa3ue  JNHUCTOBBIX  MIACTUHOK. JKWJIKOBaHWME  JIMCTOBOM  TUIACTUHKM:
napasuielibHOe, 1yroBoe, ceryatoe. Kimerounoe crtpoenne nucra. Kyrukymna. Ctpoenue
KOYKHILIbI, KaK MOKPOBHOM TKAaHW. YCThHUIIE. 3aMBIKAOIINE KIETKU. Y CTbUYHAS LIENb.
OcHoOBHAas TKaHb JIUCTA: CTOJI0YAaTasl TKaHb U ry0yatas TKaHb. [IpoBojsias TkaHb.

[IpoBonsamuit myyok. CutoBuaHble TpyOKu. BosokHa. 3eneHble JTUCTh — OpraHbl
BO3MYIIHOrO nutanug. O0pa3oBaHue B JUCThSAX OPraHHMYECKOTO BEIIECTBA — Kpaxmasa
[IpeBpareHrie OpraHUYecCKUX BEIIECTB, 0OPAa30BaHHBIX B XJoporiacTax. GOTOCHHTE3.



3HaueHue cBera Juisi oOpazoBaHusi xjopoduiuia. CBs3b MEXIY CTPOCHHEM JIMCTA U
byHKIIMEH BO3AymHOTO mUTaHuA. [a3000MeH. CBS3p MEXIy JbIXaHUEM W
dboTtocunTe3oMm. McmapeHue BOIBI pacTeHHUEM. 3HAUYCHHUE [JII PACTCHHM HCIIApEHUS
BOJIbI. JIuctonan. 3HaueHue nucronana. JluctonaaHeie U BEYHO3EIEHBIE PACTEHUS.

Crebesab. Crpoenne creOnd. DyHKIUM CcTEONs: ONOpHAasA, TPAHCIOPTHAs,
dboTocuHTE3MpYIOMmas, 3anacatomas. Poct crebmnst B qiumHy. BHemHee ctpoenue creds.
Bepxy1ieunslii pocT, BCcTaBOUHbIN pocT. BHyTpennee ctpoenue ctebmns. CepiieBuHa.
Kopa npesecnoro crebms. Poct crebmnst B tommuHy. ['omguunble komibua. Pansss
npesecuHa. Ilo3nHsist npeBecuHa. IlepenBukeHHME BOIbI M PACTBOPEHHBIX HEM
MUHEpaIbHBIX W OpraHUYecKuX BemlecTB. llepenBrkeHune 1Mo CTEONI0 PacTBOPOB
OpraHUYECKUX BEIIECTB, 00Pa30BABIINXCS B JIUCThSIX NMPU (OTOCUHTEE.

BereratuBHoe pa3MHoO:XeHHe. ECTECTBEHHOE BEreTaTUBHOE pPA3MHOXKEHUE —
Pa3MHOXEHUE pACTEHHW C TIOMOIIBK) BETETATUBHBIX OpPraHoB. Pa3MmHOXeHue
MOJI3yYUMH NMOOETaMH, KOPHEBHINIAMHU, KITYOHSIMU, TYKOBUIIAMH, JTUCTHSIMU, KOPHEBBIMU
OTHPBICKAMHU. 3HAYEHUE BETE€TATUBHOTO PAa3MHOXEHUS B mpupoae. VckyccTBeHHOE
BET€TaTUBHOE pPa3MHOXKEHHE. Pa3MHOXKeHHE MOOEroBbIMU YEpEeHKaMH, OTBOJKAMH,
KOPHEBBIMH  YEPEHKAMH, JINCTOBBIMM YEpEHKaMu. Pa3MHOXXEHUE IPUBUBKOM.
Pa3zmHOXeHHE KyIbTypOil TKaHHU.

[BeTok 1 mioa. L{BeTok u ero crpoenne. HacTu BETKA: BETOJIOKE, IBETOHOXKKA,
BCHYMK, JICIECTKW, Yall€yKa, YalleIUCTHUKHA; OKOJOIBETHUK: JBOWHOM, MPOCTOM;
THIYMHKA: TBUIBHUK, TBIYMHOYHAS HWUTH, T[I€CTUK: 3aBA3b, CTOJOWK, pPBUIbLIE,
ceMsa3ayaTku. Cuagunii UBETOK. THIYMHOYHBIN IBETOK (MYXCKOi1), IECTUYHBIN IBETOK
(>xenckuit). OTHOOMHBIE U IBYJIOMHBIE PACTEHUS.

Cousetus. IIpoctble couUBETUSA: KHCTh, KOJIOC, IOYAaTOK, KOpP3WHKA, TOJIOBKA,
30HTHK, IUTOK. CIOXHBIE COLBETHUS: METEJIKA, CJIOXKHBIA 30HTUK, CIOXHBIM KOJIOC.
OnbuieHUEe pacCTEHU HACEKOMBIMU U BETPOM.

OnbuieHne — MEPEeHOC MbUIbIBI C THIYMMHOK Ha phuUIblie necTuka. [lepekpectHoe
OTIBIJICHUE. Hexrap. Hexrapauku. HacexkomoonbuiseMblie pacTeHuUsl.
[Ipucrnoco6seHHOCTh  1IBETKOB K OMBUICHUIO  OMPEACICHHBIMU  HACEKOMBIMU.
Berpoonsuisiembie pactenusa. CamoonbuieHrE. ICKyCCTBEHHOE OTNBbLUICHUE.

O1u1010TBOpEHUE Yy IBETKOBBIX pacTeHui. CTpoeHue NbUIbHHUKA. [ amiouHbie
MUKPOCTIOpBI — TMbUIbIEBBIE 3epHA. lIpopactanuwe mbUIbIEL. [IbUIbIIEBBIE TPYOKH.
Cnepmun. CTpoeHue ceMs3adarka. 3apoJbIIeBblii MemoK. Makpocnopsl. I[lomoBbie
KJIETKM — rameThl. Sineknerka. [{eHnTpanpHas kieTka. OIUIOJOTBOPEHHE — CIIHMSHUE
MOJIOBBIX KJIETOK. 3uroTa. J[BoitHOe oruiogoTBopenue. OOpa3oBaHne CEMEHHU U ILIO0JA.
3apopIil. HI0CIEPM

[lmoapl: OMHOCEMSIHHBIE M MHOTOCEMSIHHBIE, CyXHM€ WM COYHbIE. Buael I1070B.
Commmoaue. CriocoObI pacrpocTpaHEHUS IUIO0B U CEMSIH.

Pacrenne — xuBoii opranu3m. OCHOBHbBIC >XM3HCHHBIC (DYHKIIMU PACTEHUM:
MUTaHWE, ABIXAaHUE, POCT, PA3BUTHE, PA3MHOKEHUE, U3MEHEHHUS II0J BO3JECHCTBUEM
daktopoB BHeurHel cpenbl. OomeH BemiecTB. CHHTE3 CIOMKHBIX BEIIECTB U3 MPOCTHIX.
[IpeBpamienrie 3Hepruu IMpu oOMeHe BeulecTB. B3auMOCBA3b MEXIy OpraHaMu
pactenus. [lepeaBuxkeHue BelIECTB U OTIIOkKEHUE 3amacoB. CrocoObl MepeBUKEHUS
BEIIECTB MO pacTeHuio. CrocoObl OTJIOXKEHHS 3amacoB W UX HUCIHoJIb3oBaHUE. PocT
pacTeHUH U CMEHA OPraHoB. [[BUKEHUE pACTCHUH.



MmuoroooOpasue pacrenmid. [lonsarue o cucremaruke. Otaen, Kiacc, MOPSIOK,
CEMEUCTBO, poi, BUA. Bua — oCHOBHas eauHulla cucteMaTUKU. OCHOBHbBIE OTIEJNbI
pactenuil. OnpeneneHue Buaa, copra.

Bopopocau. O6mas xapaktepuctuka Bojgopociei. Crnoesurie. Puzonasl. Otaen
3eneHble Bogopociau. CTpoeHne XJaMuIOMOHaIbl. becnonoe u mojoBoe pa3MHOKEHUE
XJIOMUJOMOHAIbl. CTpOEHHE M Pa3MHOMKEHUE XJIOpEIbl. MHOTOKIETOUHBIE 3€JICHbIE
Bogopocid. CTpoeHHe W pa3sMHOXKEHHE chnuporupbl. CTpoeHuE M pPa3MHOKEHUE
ynotpukca. Otaen Oypble Boaopociu: jamuHapus U ¢ykyc. OTaen KpacHble
BoZopociid. MHOrooOpasue u 3HaueHue Bojiopocieii. OUTOIIaHKTOH.

Otaen MoxooOpasnble. [ledeHounbie U nucTocTeOenbHbIE MXU. Mapiianius u
pUYYMs TIPEACTABUTENIM TICYCHOYHBIX MXOB. YCIIOBUS OOWTaHUS 3€JIEHBIX MXOB.
CrpoeHre KyKylIKHHA JibHa. Pa3MmHOkeHMEe KykKylmkuHa JbHA. CrTpoeHue wu
pasMHOXKeHue Mxa carayma. O6pazoBanue Topda u ero 3HaUCHHE.

IHannoporHukooOpa3ubie. [lamOpOTHUKM, XBOIIM, IUIAYyHBI — MHOIOJICTHHE
TpaBSHUCTBIE KOpPHEBHUILHbIE pacTeHus. CTpoeHHe NanopoOTHUKOB. Pa3MHOXkeHUE
[MarlOpOTHUKOB. Cnopanruii. 3apocToK. ApxeroHnu. AHTepuIuU. XBOIIH —

OCOOEHHOCTH CTPOEHHUS U Pa3MHOKEHHUs. XBoll moseBod. IlmayHsl — ocobeHHOCTH
CTpoeHHMsI M pa3MHOXeHus. PasHooOpasue mnanopoTHHKOOOpa3HbIX. [IpeBHHE
BbIMEpIINE NMaopoTHUKO0Opa3Hble. OOpa3zoBaHNEe KAMEHHOI'O YIJIsl U €0 3HaYCHHE.

Otnen I'onocemennbie. OOLME MPU3HAKU T'OJIOCEMEHHBIX. XBOWHBIE pPACTEHMS.
Crpoenne cocHbl M end. CTpOE€HHE >KEHCKOM HIMIIKK COCHbL. CTpPOEHHE MY’KCKOU
LIUIIKY COCHBI. ONBUIEHUE U OIUIOJOTBOPEHHUE Yy COCHBI. CTPOEHUE U pacpOCTpaHEHUE
ceMs CoCcHbl. PazHooOpasue rojloCeMEeHHBIX. 3HaU€HUE TOJIOCEMEHHBIX. DUTOHITUIBI.

Otpen LiBerkoBble pacreHusi. OOnMe MNpU3HAKKM — [BETKOBBIX,  WJIU
MOKPBITOCEMEHHBIX pacTeHuil. MHOrooOpa3ue 1BETKOBBIX pacTteHuid. Knaccudukarms
IBETKOBBIX pacTeHuM. JleneHne NIBETKOBBIX PACTEHUMH Ha KJIacChl M CEMENCTBA.
OTnauuuTenbHbIE TPU3HAKU JBYIAOJBHBIX M OJHONOJBHBIX pacTeHHid. OCHOBHBIE
CEMENCTBA LIBETKOBBIX PACTECHUMN.

CemeiictBo Kpectoupernnie. Jlukas peapka. OOmme mNpu3HAKW CEMEUCTBA.
OcobGenHoctu  cTpoeHusi I1BeTka. MmuorooOpasue  mpeacraButenei.  [lnomsr
KpecTolUBETHBIX. OropoJHbie W MojdeBbie KynbTyphl. Kamycra, pelibka, TypHENC U Jp.
TexHuyeckue KynabTypsl.

CewmelictBo Po3zonBerHbie. [IIMMOBHUK — MPEACTABUTENIb CEMEUCTBA PO30OLBETHBIX.
OO0mue mnpu3HAKM pacTeHWd cemeilcTBa. MHOrooOpasue pacTeHUN CeMeicTBa.
[lnomoBbie nepeBbsi: sIOJIOHS, Tpylla, BUINHA, CIWBA, TMEPCUK, aOpuKoc. SromHbie
KyJbTYpBl: MajJlHa, 3€MJISTHUKA, KIyOHUKa U Jp. JleKopaTuBHbIE M JIEKaPCTBEHHBIE

pacTeHus.
CemeiictBo  MotbuibkoBeie  (boOoBbie).  OOmme  mpU3HAKU  CEeMEeWCTBa
MoTtbibkoBBIE. ['OpOX TMMOCEBHOW — TMPEACTABUTENL CEMEUCTBA MOTBUIBKOBBIE.

Crpoenue nBetka. PazHooOpa3ue pacTeHHi ceMelicTBa. 3HAUYCHHE paCTCHUN CeMEMCTBRA.
[Tumessle pacteHus: (aconb OObIKHOBEHHas, cosi, apaxuc. KopmoBble pacTeHHs:
JIOLIEpHA, BUKA, 3CIAPLET, CUIOC. JIeKOpaTUBHBIE U JIEKADCTBEHHBIEC PACTEHUS.

CemeiictBo IlacimenoBbie. OOmue TpPU3HAKK W pa3zHOOOpa3ue ceMencTBa
[TacrenoBsie [IpencraBurens cemencTBa — nacieH 4epHsli. [Iunessle, nekopaTuBHBIE
U JICKapCTBEHHBIE pACTEHHsI ceMeicTBa: KapTtodenb, OakiakaH, TOMAaThl, Mepell
OJHOJIETHUU. S OBUTBIE pacCTEHUS.



CemeiictBo  CnoxxknoupetHble  OOlue  MpPU3HAKKM  pacTeHUM  ceMeilcTBa
Crnoxunouetnsle. [[BeTkn TpyOuartbie, sI3bIYKOBBIE, BOpOHKOBHUAHBIE. [IpencraButens
CEMEHCTBa — OJYBAaHYMK JIEKapCTBEHHbII MHorooOpasue pacTeHH cemeicTBa
CrnoxxHougeTHble. [InieBble pacTeHUsI CEMENCTBA: MOACOJHEYHUK OJIHOJIETHHI, canar.
JlekopaTuBHBIE pACTEHHMsI CEMEWCTBA: aCTpPbl, TE€OPTUHBL, XPU3AHTEMBI M [P.
JlekapcTBEHHBIE pacTEHHs CEMEWCTBA: OJYBAHYMK JIEKAPCTBEHHBIM, pOMAaIlKa
Helaxy4asi, I0JIbIHb, POMAIIKa JICKAPCTBEHHAS.

CemeiictBo Jluneiinpie. OOmMe nNpU3HAKK pAcTeHH cemeiicTBa JlumeiHbie.
[IpencraButenu cemelcTBa — THOJIBIIAH, JAHIBINI Mackuii. MHoroobpasue pacTeHui
cemelictBa Jlwiennsble. [lnmeBble pacTeHus: JyK pendaTblii, YeCHOK. PUTOHLIUIBI —
JeTyuyne BemlecTBa. JleKopaTMBHBIE pACTEHHs: JIWIWS, crapxa. JlekapcTBeHHBbIE
pacTeHus: ajuod JIPEBOBUIHBIN, KyleHa JIEKapCTBEHHAs, JaHAbI Maickuil. CeMeicTBo
AMapuILTACOBBIE.

CewmeiictBo 3maku. OOmue nmpusHaku ceMmeiictBa 3iaku. [lmenuna — Bakuenee
pacreHne cemencTBa 3naku. [lmennna tBepnas n markas. [lmenuna o3umas u siposasi.
®da3bl pa3BuTHs. MHOrooOpasue pacTeHui cemelcTBa. BaxkHelue B X034iCTBEHHOM
OTHOLIEHUM pACTEHUS CEMENCTBA 3JaKW: KyKypy3a, pOXb, SUMEHb, OBEC, pPHC,
CaxapHbIi TPOCTHHUK.

PazButne pacturenpHoro mupa Ha 3emie. [losBiIeHUME NEPBBIX PACTUTEIBHBIX
OpraHu3MoOB. BO3HUKHOBEHHE MHOI'OKJIETOUYHBIX PACTECHUN. BBIXO pacTEeHUN Ha CyIILy.
[Icunodutsl. Pa3BuTne HazeMHOU pacTuTenbHOCTH. [laneoboTannka

I'pu6bl. O6mias xapaktepuctuka rpuOoB. ['pubHuMIla win wmunenuit. ['udsbl
[TnomoBoe Teno. CTpoeHue NUISMOYHbIX TpuOOB. TpyOuaThie U MIacTUHYATHIC TPUOBI.
Pa3mHoxeHHne nuisinouHbix rpudoB. CumOmo3. Mukopusza. CheqoOHbIE U SIIOBUTHIE

rpUOBI.
[1necHeBbie rpuObI — MyKOp U NeHUIWILIL. Mcnosib3oBaHue rpuOoOB B IPOU3BOICTBE
aHTuonoTukoB. [poxoxu. CrpoeHue gpoxokeil. ['puObl — mapasuTbl: TOJOBHS,

CIIOPBIHbS, XJICOHast pxaBuuHa. ['pubd — TpyToBUK. Bojie3HU uUeloBeKa W KUBOTHBIX,
BbI3bIBA€MbIE TpUOaMU.

JIumaitnuku. CTpOEHHE JIMIIANHUKOB: KYCTUCTBIC, JIMCTOBAThIE, HAKUITHBIC
mumaiauky. CrnoeBurie. JIumaiHukn — CUMOMOTHYECKHE OpraHu3Mbl. Pa3smMHOKeHue
JUIIAHHUKOB. 3HAaYEHUE JTUIIAHUKOB.

Pacrenns u okpy:kawuas cpena. Pacturensubie cooOmectBa. Pactenus enoBoro
U COCHOBOro JjecoB. Pacrenus nyOpaBbl, usyra, Ooisiota. Ilpeobnamaromue u
COITYTCTBYIOIIME BUIBI pacTeHuil. CTpyKTypa pacTuTenbHOro coodmecrsa. Hagzemuas
ApYCHOCTh B pacTUTENbHOM cooOmiecTBe. [lomsemuass sipycHocTh. (Ce30HHBIE
W3MEHEHUs B PacTUTEILHOM cooOiiecTBe. CMeHa pacTUTEIbHBIX coo0IecTB. dopa u
PaCTUTENIbHBIN TTOKPOB, WJIM PACTUTEIBLHOCTh. BIUsHNE pacTUTEILHOTO COOOIECTBA Ha
OKpYXarLIylo cpely. BiusHue neca Ha okpyxkarwlnyro cpeny. Pactenus: — nokasarenu
3arpsiI3HEHUS CPEIbl. 3allluTa OKPYKAIOIIEH CPeIbl 3€JICHBIMA HACAKICHUSIMH.

5. 30010THMsl — HAYKA 0 *KUBOTHBIX.

CXOACTBO M pa3nuyue MEXKIy >KUBOTHBIMU U pacTeHUsIMU. OCHOBHbBIC OTJIMYMS
JKUBOTHBIX OT JPYTHX TPYINN JKUBBIX CYIIECTB. [JIaBHOE OTIMYME OIHOKIIETOYHBIX
KUBOTHBIX OT MHOTOKJIETOYHBIX. MUp KUBOTHBIX U €ro 3HaueHHUe B npupojae. Oomue
MPU3HAKKA KUBOTHBIX. OCHOBHBIE E€IUHUIIBI CHUCTEMATHUKHU: BHJbI, POJbl, CEMEICTBA,




OTpSIbI, KJIACChl, THUIBI, MOAUAPCTBa, HapcTBa. [louBooOpa3ytomas posib KUBOTHBIX.
3HauYE€HHE PACTEHUH B )KM3HU KUBOTHBIX. 3HAYEHUE KUBOTHBIX JJIS YEIOBEKA.

OnHokiierounbie xkuBOTHbIe wWian IIpocreiimime. OOmas XapakTepucTUKa
npocredmux. OCHOBHBIE TUIBI OJHOKJIETOYHBIX KUBOTHBIX.

OObIkHOBeHHAsT ameba Kak TPEICTaBUTENIb KOPHEHOXEK (capkomoBeie). Cpema
oOuTaHus, CTpoeHUE W mepenBmwkeHne ameObl. JlokHoHOkkuW. [lutanme. Jlprxanwue.
Briaenenue BemiecTB )XKU3HEACATEILHOCTH U U30bITKA BOABI. COKpaTUTENbHASL BaKyOIb.
Oo6wmen BemiecTB. Pasmuoxenue. Muuctuposanue.

3esieHas 3BIJIEHA KaK MPEICTaBUTENb XT'YTUKOBbIX. Cpena oOUTaHUs, CTPOEHUE U
nepeaBUWKEHUE.  BONBBOKC  — ~ KOJIOHMAJIBHBIE  JKTYTUKOBBIE  IPOCTEHIIHE.
[Tapazutrnyeckue KryTUuKoBbie — JIAMOus.

Wndyszopusa-tydenpka. Cpena oOUTaHUS, CTPOCHUE U IEPEIBUKEHUE HUHPY30pUU
Typensku. Ilutanme. Jlpixanue U  BbigeneHue. CoKpaTUTENbHBIE  BaKyOJIH.
Pa3MHoOXkeHne — Oecronoe u nojoBoe (KoHbroraius). Paznooo6pasue nndy3opui.

Manspuiiaslii napasut. Cpega obutanusi. Xo3sieBa napasuta. Poib MalsspuiHbIX
KOMAapoB.

Xu3Hbp  OAHOKJIETOYHBIX  JKMBOTHBIX MpPHU  HEOJArONPHUATHBIX  YCIOBUSX.
PoncTBeHHBIE B3aMMOOTHOLICHHS! ITPOCTEMINX. 3HAYECHHE NPOCTEUIINX B MPUPOJE U
XKU3HM yenoBeka. [lapazutuyeckue nmpocreiue, BO30yIuTeNn 3a00J€BaHUI Yel0BeKa
Y )KMBOTHBIX: MAJIAPUIHBIN TUIa3MOUN, TU3EHTEpUiiHas aMmeda, KOKIUAUS U Jp.

MmHoroknerounbie xkuBoTHble. Tum I'yOkm. OOmas XxapakTepucTHUKa THIIA.
Knaccudukanus. 3HaueHue B puUpoie U MeIULINHE.

Tun kumedHomosoctHble. OOHIas XapaKTePUCTHKA TUINA KHUIIEYHOIIOJIOCTHBIX
KaK JBYXCIOMHBIX MHOTOKJIETOYHBIX >KMBOTHBIX. lIpecHoBognas ruapa. Cpena
oOuTaHus, 0COOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOEHUS U KU3HEICSATEIbHOCTH.
Huddysnas HepBHas cucrtema. Paznpaxumoctb, pediiekcbl. CTpeKkaTenbHbIE KIETKH.
Perenepanus. IIpomexxytounbie kieTkH. OCOOEHHOCTH KJIETOK MHOTOKJIETOYHBIX
JKMBOTHBIX Ha INpuUMepe TUapbl. PasMHOXeHWe ruapel. becrnonoe pa3MHOXKEHHE —
noukoBanue. [lonoBoe pazmHoxkenue. OrmnoaoTBopeHre. MHorooopasue U 3HaUeHUE
KHUIIeYHONoJa0CTHRIX. [Tomunel. O6pazoBanue kononuii. Kopautoseie pudbsl. Meayssl.

Tun niiockue 4yepBu. XapakTepUCTUKA IJIOCKUX YEPBEU KAK MapEHXUMATO3HBIX
*UBOTHBIX. Knaccudukanus tuna.

benas mianapusi Kak mpencTaBUTENb Kilacca pecHHYHble yepBU. Cpena oOuTaHMs.
JIBycTopoHHss1 cummeTpus. KoXHO-MyCKyJbHbI MemoK. OpraHbl pa3MHOXKEHUS:
SUYHUKU, CeMEHHUKH. CBOOOIHOXKUBYIIIHE MJIOCKHE YEPBH.

[leyeHOUHBIN cCOCaNbIIMK KakK MPEACTaBUTENb Kiacca cocanpluku. Cpena
oOuTaHus, CTpOeHHE U muTaHue. Pa3MHOkeHue u pasButue. [lonsatue o
IIPOMEKYTOYHOM U OKOHYATEIIbHOM X03auHe. [lucra.

bolunii 1ieneHp Kak MpeCTaBUTENb Kiacca JIeHTOYHble yepBU. Cpena oOuTaHwus,
CTpOCHME M mHUTaHWE. [0JI0BKa, IIeika, WIEHUCTOE Teno. OTCYTCTBHE OpraHOB
nuneBapeHus. PasmHoxenue u  paszButue. DOuHHA. [IpOMEKYTOUHBIM XO3SAHH.
OKoHUaTeNnbHBIM XO03sIMH. MHOrOoOOpa3ue JIGHTOYHBIX uepBel — CBUHOU IIEIEHb,
JleHTen mMpokuil, DXMHOKOKK.

[Ipoucxoxnenue I1UIOCKMX 4YepBeil. I[lnockue uepBM Kak  BO3OyAUTENU
napa3uTapHbIX 3a00J€BaHUI Y YeTIOBEKa.



Tun kpyrJbie yepBHu. XapakTepucTUKa THMa Kpyribix yepBed. Kiaccudukanms
Kpyraeix depBeil. UemoBeueckass ackapuma. Cpenga oOutaHusi. BHemmHee cTpoeHwue.
KoxHo-myckynpHbI Memok. [lomocts Tena. Opransl nuiieBapeHus. PasmMHoxxeHne u
pa3Butue. JInunHka. MenuuuHckoe 3HadeHne. Kpyribie yepBr — Iapa3uThl 4EJIOBEKA U
KUBOTHBIX. [IprcmocoOienns k mapa3suTusMy. bopb0a ¢ mapasuTHYECKUMU YEPBSIMHU.
Pomns K. U. CxpsiOuna.

Tun koabuaTsie yepBu. O0mIast xapakrepuctuka tumna. Kinaccuduxarus.

Jlo’x1eBOM uepBb Kak MpeACTaBUTENh MAJIOIIETUHKOBBIX yepBeld. Cpena oOuTanus.
Buemnee ctpoenue. Llletunku. Koxno-myckynbHbli Memok. [lonocts Tena. Oprassl
MUILIEBApEHUS. 3AMKHYTass KPOBEHOCHAs cucrema. BrinenurenbHas cucrema. HepBHas
cucrema. OKOJIOTJIOTOYHOE HEpPBHOE KoJbloO. HepBHble y3mbl — ranrmu. [lonmoBas
cucreMa. PazmHoxeHnue.

MHuoroo6pasue KoabuaThiX 4epBeil. MHOIrOIIETUHKOBBIE — HEPEHJa, MECKOXKMUJL.
Oco00EHHOCTH CTPOEHHUS MHOTOIIETUHKOBBIX uepBei. [1usBku.

Tun mosumocku. OOmas XapakTepUCTHKA TUIMA MOJUTIOCKU, WU MATKOTEIbIE.
Knaccuduxanmus.

OOBIKHOBEHHBIN MPYAOBHK Kak MpencTaBuTens OproxoHorux. Cpeaga oOuTaHus u
cTpoeHue mnpynoBuka. PakoBuHa. Yactu Ttenma: TynoBuille, rojoBa, Hora. MaHtus.
Mamntuitnas nonocts. [lutanue. J{pixanue. Jlerkoe. KpoBooOpainieHnue. PasmHoxeHue.

be33yOka kak mnpeacraButenb ABycTBopyaThiX. Cpena oOWTaHHS W CTPOEHUE
0e33yoku. @opmupoBanue xemMuykuHbl. [Iuranue. Cudonsl. [Ipixanue. KpoBenocHas u
BBIJICJIUTEIbHASA CUCTEMBI. Pa3MHOXKEHUE, pa3BUTHE JIMUUHOK.

Mmuoroo6pasue 1 3HaueHne MOJUTIOCKOB. bproxoHorue moitocku. [[BycTBopuateie
MOJUTIOCKH. ['0JI0BOHOTHE MOJUTIOCKH (KajbMapbl, OCbMUHOTH).

Tun yienncronorue. O61as xapakrepucTrka tuna. Kinaccudukarms.

Kiaacc pakooOpa3ubie. Peunoii pak. Cpega obutanusi. OCOOEHHOCTH CTPOCHHS U
KU3HENCATCIbHOCTH.  XWTHH, HapyXHBIM  ckener. [omoBorpynb,  OpIOIIKO.
BunonsmMeHeHne KOHEUYHOCTH: BEPXHHUE YEIOCTH, HUKHHE YEIIOCTH, HOTOYEIIOCTH,
KJICILIHU, XOAWIbHBIC, OPIOIIHbIC HOXKKU. JInHbKA. BHyTpeHHEE CTpOCHUE PEUHOTO paKa.
Myckynatypa. CMelanHas nojiocth tena. [lumeBapurensHas cucrtema. KpoBeHocHas
cucrema. ['a3o00MeH. XKaOpbl — BBIPOCTHI KOHEYHOCTEH. OpraHbl BbIICICHUS — 3€JICHBIC
enesbl. HepBHas cuctema. Opransl 4yBcTB. Opranbl ocs3anus U 000HsHUS. ClOKHBIC
(dacerounble 171a3a. M03anuyHOE 3pEeHHE.

MHuoroobpasue u 3HaueHHEe pakooOpa3HbIx. Husmme pakooOpasHebIe.

Kiaacc naykooopa3snbie. [layk-kpecroBuk. Cpesa oOMTaHus U BHEIIIHEE CTPOCHUE.
['onoBorpyns, Opromko. Bocemb mpocTeix r1a3. Bocemb xomunbHBIX HOT. YemrocTw,
Horouemtoctu. [llymamena — opran ocssaHus. SnoButeie kenesbl. l[layThHHBIE
6oponaBku. JloBuas ceth. OxoTa nayka. [luranue. Buemnee numeBapenue. Jlpixanue.
Tpaxen u nerkue. KpoBenocHas cucrema. PasMHOeHue.

Mmuoroobpasue maykoB. Ckopnuonsl. Kienmu. Cpenga oOutanus. Muoroobpasue
Kjemer. MeaMIMHCKOe 3HaUu€HME YECOTOYHOI'0, TAaCKHOTO KJieliew. BecenHe-aeTHum
KJIeleBoi sHiedanut. YecoTka.

Knacc nacekomble. CtpoeHne Maickoro >xyka. Cpena oOuTaHUS W BHEITHEE
ctpoenue. JKecTkue HaaKpbUiba. llepenoHuaTeie KpbUibid. BHYTpeHHee cCTpoeHue
MauCcKoOro kyka. llumeBapurensHas cucreMa. [peI3ylnuii pOTOBOM — armapar.
Hes3amkHyTas kpoBeHOCHas cucrtema. JlpIxaTeabHasi CUCTeMa — Tpaxeu. BoinenurenbHast
CHUCTEMA — MAJIBIIUTUEBBI COCYbI U JKUPOBOE TeN0. HepBHas cucrema u opraHbl 4YyBCTB.



[TonoBas cucrema. PasMHOXkeHHE HAaceKOMBbIX. Pa3BUTHE ¢ MOJIHBIM IPEBPALLIEHUEM U
HETIOJIHBIM IIPEBPALLEHUEM.

OTtpsin 6aboukm unu gemryekpouibie. CTpoeHue u moBenenne 0abouek. Cocymuid
poroBoi annapat. Kamycranna. Tyrossiii menkonpsn. lllenkoBoacTso.

Otpsin aBykpbuibie. KoMHaTHas myxa. Jlwkymuid poToBoil anmapar. 3HAY€HHE
KOMHATHOW MYXH, Kak pa3HOCUMKa HH(EKIUOHHBIX Oose3Heidl. OBoasl. Komapsl.
Koumrome-cocymmuii poToBoit anmapar. MeaquuuHCKOe 3Ha4€HUE KOMapoB.

OTtpsin MEPEIOHYATOKPBLIBIC. I IMmunenmKy. Snnexmnan. Haeszmnuxu.
buonornyeckuii cnocod MojiaBlieHUs BPEASIIUX YEIOBEKY >KMBOTHBIX. OCBHI, IIMEIU U
MypaBbu. OOIIeCTBEHHbIE HaceKoMble. [I4enbl W MIMeNu — ONBUIMTENTH IBETKOBBIX
pactenuil. MenoHnocHast muena. JKu3Hb MUeanHon cemMbu. [ phI3ylie-Iuxynuid poTOBOM
anmapar. [lonb3a muein.

OTpsal KECTKOKpbLIbIE: O0KbU KOPOBKHU, XKY>KEIHIbl, HABO3HUKU MU Ap. OTpsn
IIPAAMOKPBLIBIE: TIEPEJIETHAS CapaHya, Ky3HEUMKHU, CBEPUYKH.

MHuoroo0pa3ue HaceKoMbIX. Biim, Onoxum — mapa3uThl YeloBEeKa U HKUBOTHBIX.
MeauuuHckoe 3HayeHue OJoX, BIIEH M JPYrMX HaceKoMbIX. Hacekomble — BakHOE
3BeHO B 1emsax nutanus. [louBooOpa3zyromas pojab HaCEKOMbIX. OTBUIUTEIN PACTEHUM.
OpomaniHeHHbIe HacekoMble. Hacekomble — 1abopaTopHbIe KUBOTHBIE.

Tun uraokoxkue. O0mas xapakrepuctuka tumna. Jlyuerasa cummetpusi. Bropuunslii
port. [IpencraBurenu.

Tun xopaosble. I'maBHBIE 0COOCHHOCTH THHa XOpAOBbIX. Kiaccudukanusa tuna
XOPJIOBBIX: TMOATUI OOOJOYHUKHU (TIPEICTABUTENIN), MOATUI OECUEpEeIHbIe, MOITHUII
YyepenHble WIM TMO3BOHOYHBIX. OOIIMEe uYepThl MO3BOHOYHBIX >KMBOTHBIX. 3HAUECHHE
ITI03BOHOYHBIX.

Kaacc nanuernuku. JIaH1eTHUK — HU31Iee XopaoBoe xKuBoTHOE. Cpena odutanus,
BHEIIIHEE U BHYTPEHHEE CTpoeHuEe. Pa3MHOXeHue.

Hanknace puiobl. Peunoit okynb. Cpenga oOWTaHMsT U BHEIIHEE CTPOCHUE.
[TokpoBel Tena u okpacka. Ckener okyHs. [IumeBapurenbHas cucrema. /lpIxarenbHas
cucTteMa. 3aMKHyTas KpOBEHOCHasi cucteMa. BoinenurenbHas cuctema. OOmeH
BemectB. HepBuas cucrema. Opransl uyBCTB. [loBeneHue. ['0J0BHONM MO3I: TIEpEIHUM,
MIPOMEKYTOUYHBIN, CPEIHUA MO3T, MO3KEYOK M MPOAOATroBaThli MO3r. CIIMHHOW MO3T.
Opransbl 3peHus — rja3a, Opraibl CilyXxa, OpraHbl BKyca, ocsi3aTelIbHble YCUKU, OOKOBas
muHusi.  Peduexcel ppi0.  BpokneHHble W yclOBHbIE peduiekchl. Pa3mHoxeHwue.
Hapyxnoe omnogorBopenue. Hepect. Pazsutue. 3a6ota 0 motromctBe. MHOTOOOpa3ue
pBIO.

Knacc XpsmieBbie poiObl. OTpsin akymnbl. OTpsi CKaThl. DJIEKTPUYECKHUE CKATHI.
JKusopoxneHue.

Knacc Koctabie poiobl. Otpsin ocetpoBbie. Otpsinm  kapmooOpaszabie. OTpsif
cenpaeoOpasubie.  Otpsim TpeckoBele.  Otpsim  kucTenepsle.  JlaTumepus.
JBosikonpimaniie pbiObl. [IpecHOBOgHBIE KHCTENEphle — MPEAKH 3E€MHOBOJHBIX.
XozsiictBeHHOe 3HaueHue pbl0. IIpombicen peiObl. OxpaHa pbeIOHBIX —3aIacoB.
HckyccTBeHHOE pazBenenue poio. [IpynoBoe X0351UCTRO.

becuentoctHbie. Kpyrioporsie. MUKCHHA 1 MUHOTA — TUIIBI TUTAHHUS.

Knacc 3emHOBOAHBIe. XapaKTEpUCTUKA 3EMHOBOJHBIX KaK IO3BOHOYHBIX
KUBOTHBIX, CBSI3aHHBIX KaK C BOJIOM, TaKk U C Ha3zeMHOU cpepoi. Jlarymxku. Cpena
oOutanusa. Buemnee crpoenne. BHyTpennee ctpoenue narymiku. [luineBapurenbHas
cuctema. JlpIxaTenbHas cucTeMa. 3JHAUEHHE KOXHM U Jerkux. KpoBeHOCHasl cucrtema.



Bonbmioit kpyr kpoBooOpaienus. Manbiii Kpyr kKpoBooOpaiieHusi. OOMEH BEIIECTB.
Cnsiuka. HepBHass cucteMa u  Opranbl  4yBCTB. Pa3MHOXEHHE, pa3BUTHE U
MIPOUCXOXKJICHUE 3E€MHOBOMHBIX. PaszBuTne. MHorooOpasue 3eMHOBOIHBIX. OTpsif
OECXBOCTHBIC: JISTYIIKH, >KaObl, KBakmu. OTpsi XBOCTAaThbie: TPUTOHBI, CaJaMaHIPBHI.
3HaYeHHE 36MHOBO/HBIX.

Knace nmpecmbikawmmecsi. XapakTepUCTUKA MPECMBIKAIOMNXCS KaK HAa3€MHBIX
103BoHOYHBIX. [IpbITKas smepuna. Cpexa oOMTaHUS 1 BHEITHEE CTpoeHue. BHyTpeHHee
ctpoerne. Ckener. Opransl apixanus. Opransl numieBapeHus. CepAaedHO-COCYaucCTas
cucrtema. Opransl BeiaeneHus. [lomoBeie opransl. HepBHas cucrema. Opransl 4yBCTB.
Pasmuoxxenne. BHyTpeHHee  omnonoTBopenue.  Perenepamus.  Muoroo0Gpasue
npecmbikatomuxcs. [Ipucnocobnenue k ycnoBusMm obutanus. Otpsin Yenryituateie:
amepulibl, 3Men. Jlunbka. SnoButbie xene3bl. Otpsn yepenaxu. [lanmups. OTpsin
Kkpokoauiel. IIpoucxoxnenue npecMmbikarommxcs. [IporpeccuBHble 4epTHl pPa3BUTHSL.
PacuBeT u BhIMHUpaHuE ApPEBHUX NpecMbikatonuxcs. OCBOeHHE BCEX cpejl OOMTaHUS.
«31oxa IMHO3aBpOB» B HCTOPUU 3EMIIH.

Knace nruubl. XapakTepucTHKa NOTUI[ KAaK MOKPBITHIX MEPbSIMH TEIJIOKPOBHBIX
JKUBOTHBIX, MPHUCIOCOOJICHHBIX K mojieTy. OCOOEHHOCTH BHEIIHETO CTPOCHUS IITHII.
Cusplii Tony0Ob. Cpena oOuTaHusi W BHEHIHee cTpoeHue. llepenHne KOHEYHOCTH —
KpbuUibsi. [TokpoBbl Tena. KonTypHoe mepo: cTBo, poroBbie 00poku. IlyxoBbie nepssi.
Jlunbka. OCOOEHHOCTHM CTPOCHHSI CKejleTa U MycKyJaarypsl ntuill. OcoOeHHOCTH
BHYTPEHHET0 cTpoeHus ntull. llumeBaputenbHas cucteMa. JKelyqoK: jKeJIe3UuCThIi 1
MYCKYJbHBIA oTnesbl. CKOpoCcTh muiieBapeHus. [locTosiHHasE BbICOKash Temmeparypa.
Opransl BblIeN€HUST U pa3MHOXKeHUs. [lpixatenbHas cucteMa. Jlerkue, BO3AYIIHbIE
Meiku. J[BoitHoe abixanue. KpoBeHocHas cuctema. Opransl uyBcTB. HepBHas cucrema.
CnoxHoe moBeneHue. Pasmuoxkenue. Crpoenue siila. Pa3Buthe 3apojpliia.
HacwxkuBanne. Ob6pazoBanue mnap. ['He3nmoBaHue. BriBoIKOBBIE M THE3J0BBIC MTHIIBI.
3abora o moromcTBe. [IprCOCOOIEHHOCTh TTHUIl K CE30HHBIM SBJICHUSIM TPUPOJIBI.
Ocennpie nTunbl. IlepeneTHble NTULBL YTKH, JIeOEIU, COJOBbU, HUBOJITH, CTPUXKHU.
[Ipuuunbl nepenetoB. CrnocoObl OPUEHTUPOBAHUS MTHUI[ BO BpeMsl TEPEJIETOB.
[Ipoucxoxaenne u oOmMe 4YepThl NOTHUIl. YepThl CXOJACTBA MEXAY MTHUIIAMU U
MPECMBIKAIOIUMUCS. Paznuune Mexay NOTHUIAMH MU TpecMbIKaromumucs. [peBHue
ntuilpl. Apxeonrtepukc. IItuiel neca. Otpsan dsatisl: nectpsoiil agaren. Otpsaa Kypunsie:
psaOuuku, TeTepeBa, Tiyxapu. Jukue Kypbl. XwumiHble OTUIBEL. OTpsii THEBHBIC
XUIIHUKW: COKOJIbI, KOpinyH, Tpusl, opabl. Otpsn CoBbl: COBBI, (UIMHBI, CHIYH.
BonomnaBarormue  nruiel.  [Ipucnocobnenuss k  ycioBusim — oburtanus.  Otpsifg
['yceobpasnsie: yTkH, TycH, tedenu. Otpsia [Tunrsunsl. [ITUITBI OTKPBITHIX TPOCTPAHCTB
Cymd. YcCoBHs OOWUTaHUS B OTKPHITHIX TpocTpancTBax. Otpsa Kypasmu. Otpsia
Hpodser. Otpsn  CrpaycooOpaszubie. Iltuibl KynbTypHbIX JaHgmadpToB. OTpsm
BopoObunsie. Pons nitutl B mpupoae u xu3Hu dyenoBeka. Oxpana ntuil. [ItuiieBoactso.
Pa3Benenne nomamHux nruil. [1opoasl cenbCKOX03IMCTBEHHBIX NTHLL.

Knace muexonuramomme. Bremnee crpoeHue miekonuraromux. [IOKpoBBI:
BOJIOCSSHOM MOKPOB — OCTh, NOAWEpPCTOK. CalbHbIE JKEJE3bl, IOTOBBIE KEIE3bI,
mieunble skene3bl. Ckener. uddepeHunpoBannbie MbllIsl. BHyTpeHHee cTpoeHue
MJIeKONuTaromuX. PoToBas monocTh, s3bIK, auddepeHnrpoBaHHble 3yObl: KOpHH,
JNEHTUH, SMallb. Pe3lbl, KIbIKU, KOpeHHble 3yObl. [lumieBapurenvHas cucrtema.
Myckynucrtas neperopojaka — auadparma. Opranbl aeixanus. CepAaedHO-cOCyaucCTas
CHUCTEMA: YEeThIpEXKaMEepHOE cepile, JBa Kpyra KpoBooOparieHus. BwimenutenpHas



cucrema. Opranbl pasmHoxkeHus. [lmanenta. HepBHass cucrtema: TOJOBHOM MO3T,
U3BWIMHBI, KOpa OonblnX mnonymapuii. Opranbl 4yBCTB: OOOHSHUE, CIyX, 3pEHHE,
OCSI3aHME M BKYC, Ooprad pasHoBecus. [loBeaeHue miexkonuraromux. PasMHOXeHUE n
pa3BUTHE MIICKONMUTAIOMNX. SWIEKIaayue, WIA IEPBO3BEPU. YTKOHOC, E€XHIHA.
Cymuarsle. [ImanenTapHsle. bepemeHHOCTS. BckapmiuBanue MOJIOKOM.
[Tpoucxoxaenne MieKonuTarImux. CXoICTBO U Pa3iandus MEXy MICKOIUTAIOIUMU U
npecMbIKaromuMuca. Vckomaemple TpeIKd MIIEKOMUTAIOUMX — 3BEPO3YyObIE SIIEPHI.
Otpsin HacekoMosiiuble — HamOoliee JNpPEeBHHE W MPUMUTUBHBIC W3 ILUIAIEHTAPHBIX.
3emuiepoitku. OOBIKHOBEHHBIM KpoT. OOBbIKHOBEHHBIM e€xX. Otpsin Pykokpbuibie —
KpbuiaTble MiekonuTaronue. ['pbi3yHbl. OCOOEHHOCTH cTpoeHusi 3y0oB. OTpsin
I'PBI3YHBI: JOMOBBIE MBI, KPbICA, XOMSIK, ITOJIEBKU. 3HAYCHHUE IPHI3YHOB B MPUPOIE U
it yenoBeka. Otpsn 3aitiieo6pazubie. 3aitipl. Kponuku. Otpsn Xumiasie. CeMencTBo
Bomubu. CemeiictBo Komausu. CemeiictBo Kynbu. CemeiictBo Measexbn. Mopckue
miekonurtaromme.  I[lpucnocoOneHne  MIEKONUTAOIUMX K JKU3HM B BOJE
(BTOopruHOBOIHOCTE). OTpsin JlacToHOrHe: rpeHIaHACKUN TIOJIEHb, MOPCKOM KOTHK,
Mopxk. Otpsig Kutoobpasubie. Cunuii kuT. Ycarbie KUTHL. Jenb@uubl. 3y0aTbie KUTHI.
Kamanor. KonbeitHeie Miekonmtaromue. Otpsn  IlapHokoneiTHeie.  JKBauHble
NAapHOKOMBITHbIE. MHOrOKaMepHbIM KeNIyAOK: pyOel, ceTka, KHUXKKA, CBIYYT.
CewmeiicTBo oneHell. HexBauHble TapHOKOIBITHBIE — CBUHOOOPAa3HbIE MJIIEKOIUTAIOLIHE.
Otpsan HemapHokomnbiTHBIE. J{MKas go1maas, HOCOpor, Tanup u ap. Otpan Mo3oneHorue
— BepOmoa. Otpsim xo0oTHbie — cioH. Otpsn Ilpumatel. O6e3bsiHBl — Haubosee
BBICOKOOPTaHM30BaHHbIE  KUBOTHbIE. YenmoBexkooOpas3Hble 00€3bsiHBI:  TOpUILIA,
OpaHIyTaHr, IIMMIIAH3e. biau30ocTh dYenoBeKka U UYEJIOBEKOOOpPA3HBIX  00E€3bsH.
Munekonuraromuye, MX 3HAY€HUE M OXxpaHa. Posb MIIEKONUTAIOIMX B IPUPOJE.
3HauYeHNE MJICKOITUTAOIINX JJIS YEIOBEKa.

Opranusm 4eJ0BEKa U ero 310pOBbe

AHatomus ¥ (puU3NO0JI0rHsA YesoBeKa. AHATOMUS YEJIOBEKa — HayKa, W3ydarolas
CTpOEHHUE YesloBeuecKoro Tena. Gu3nonorus yenoBeka — HayKa, u3ydaromas (pyHKIuu
YEJIOBEYECKOTO OpPraHu3Ma U ero opraHoB. Meroael m3ydeHus. OpraHbl U CHCTEMBI
opraHoB yenoBeka. OCHOBHbIE (PM3HOJOTUYECKUE CUCTEMBI OpraHoB uyenoBeka. CBs3b
MEXIY CTPOCHUEM U (PYHKIIUSIMU OPTaHOB.

Tkanm opranmsma uyegoBeka. OrnpeneneHue TNOHATHA TKaHUW. TKaHM:
DIUTENMANIbHAS, COCAUWHUTENbHAS, MBIIIEYHAsA, HEPBHAs. ONUTEIUAIbHBIE U
COCMHUTENbHBIE TKaHU, HX CTPOCHHE, pACIONIOKEHHE, (YHKIUH. MBIIEUHbIE U
HEpBHbIE TKAaHM, WX CTPOEHHE U cBoiWcTBa. Bo030yauMMOCTh, TPOBOAUMOCTD,
COKpPaTUMOCTb. Pa3HOBHAHOCTM MBIIIEYHOW TKAaHM: TJIaJKas, IONEPEYHO-TI0JIOCATAs
CKeJeTHas, IOoIepedHo-nojocatas cepieuHas. Pacnonoxxenue u ¢ynkuuu. HepBhas
TKaHb: HEUPOHBI, HeWpornua. CTpoeHne U (PyHKIIMM HEWpOHA: TEJO, NCHIPUT, aKCOH.
HepBHoe BosokHo. Cunanc. Penentop. UyBCTBUTENBHBIE, HCIOJIHHUTEIBHBIE
(MOTOpHBIE), BCTaBOUHBIE HEMpOHBI, HepBHBIN ummnynbc. [IpoBeaeHne Bo30OyXaeHus 10
HEUPOHY.

Peryasiuuss ¢yHxkumidi B opranmsme. Pediexropnas perymsuus. Pednexc u
pednexropHas ayra. PedexkTopHbie HEHTPBI.

Lentpanbuplii. U nepudepuyeckuil oTIenbl HEepBHOM cuctembl. lleHTpanbHas
HEpBHAs CHCTEMa: TOJIOBHOM MO3r, CHUHHON MO3T. [lepudepuueckast HepBHasi cucTeMa:
HEpBHBIE Y3IIbl, HEpBBL. be3ycnoBHO-pedekTOopHass U yCIOBHO-pedieKTOpHAas
perynsanus. ['ymopanbHast perymnsuust QyHKIH B OpraHu3Me.




OnopHo-aBUraTe/ibHas CUCTEMA.

3HaueHUE OTOPHO-IBUTATEIHLHON CHCTEMBbI, e¢ cocTaB. Ckener W ero (yHKIIUH:
ONOpHAs1, 3al{UTHAS, ABUTATENIbHAsI, KPOBETBOPHAs, ICTOHUPYIOIIASL.

XUMUYECKUH COCTaB KOCTEl (HEOPraHMYECKHE W OpPraHMYECKHE BEIEeCTBA):
KapOOHAT KaJbIHs, CYIb(haT KaTbIIHs, OCCEHH, KOJIJIareH.

MUKpPOCKONIMYECKOE CTPOCHUE KOCTH. MAaKpOCKONMMYECKOE CTPOCHHUE KOCTH:
HAJIKOCTHUIIA, KOMIIAKTHOE BEIIECTBO, I'yOYaTOe BEIIECTBO, KPACHBIM KOCTHBIA MO3T,
HKENTHIA KOCTHBIM MO3r. Tumbl KocTel: TpyOdaTble KOCTH, ryOuYaThlie KOCTH, TIJIOCKUE
KOCTH.

Ckener yenoBeka. @yHKIMU ckeneta. Yepen: MO3roBor U JULEBOM OoTaenbl. CKeneT
tynoBunia. Ilo3BoHounuk. Ilo3BOHOK: Teno, myra, OoTpocTKU. II03BOHOYHBIN KaHa.
N3rubel MO3BOHOYHUWKA: IICWHBIN, TPYIHON, MOSCHUYHBIN, KpecTHOBBIA. ['pynHas
KJeTKka, pedpa, rpynauna. Ckener BepxHeW KoHewyHOcTH. [lnmedeBoil mosic: jmomaTkw,
kitouniibl. Ckener cBoOOAHOM BepxHeW KOHEUYHOCTH. CKeleT HMKHUX KOHEYHOCTEH.
[Tosic HxHUX KoHeuHocTel. Ta3oBble KocTU. CKeeT cBOOOIHON HUYKHEN KOHEYHOCTH.

Coennuenne KOCTEM. Henonsmxabie COCIUHEHUS: I1IOB, cpacTaHue.
[TonynonsmxHoe coenunenue. [lonBuxxkHoe coequnenue — cycraB. CTpOEHHE CyCTaBa:
CyCTaBHas sIMKa, CyCTaBHas rOJIOBKAa, CYCTaBHOM Xpslll, CyCTaBHasg CyMKa, CyCTaBHas
KUIKOCTh. DyHKIIMU CycTaBOB. BubI CycTaBoOB.

Mpimibl. MUKPOCKOIIMYECKOE M MAKPOCKOIMMYECKOE CTPOEHUE MBIIIL. MBIIIICYHbIE
BOJIOKHA. bpromko, cCcyxoxunus, TrojgoBKd, XBOCThl Mbimil. ®acuus. Melmmsl-
CUHEPTUCTbl W MBIIIIBI-AHTArOHUCTBL. MBIIIIBI TEJa: MBIILBI TOJIOBbI, MBILILBI
TYJIOBHUIIIA MBIIIIIBI BEpXHEW M HIDKHEW KoHeuyHOocTH. PaGora wmbrmm. Ilonstue o
JIBUTATEJIbHOW E€IMHUIIE MBIIIIBI. JHEPreTUKAa MBIIIEYHOTO COKpalleHus. Perynsumus
pabOThI MBIIII- AHTATOHUCTOB. 3HaYCHUE (PUBUYECKUX YMPAKHEHUU B (POPMUPOBAHUU
CUCTEMBI OTIOPHI U IBMKECHHUS. [[nHaMuueckas U ctatuueckas padoTa.

YTomnenue, mpuYnHBl yTOMJIEHMs Mblm. [unogunamus. IlocnenctBus u
npodpunaktuka runoguHamuur. OcaHka. TN W CTENEHUW HAPYIICHUS OCAHKH.
[IpenynpexaeHue U JICUCHUE IUIOCKOCTOMUS. YIIuObl. Ileperombl:  OTKPBITHIM,
3aKphIThIA. PacTsbkenune cBsa30k. BwiBuxu cycrtaBoB. IlepBas momolins npu ymmoax,
nepesioMax KOCTEe M BhIBUXaX CyCTaBOB.

HepBHasi cucrema. 3HaueHue HepBHOW cucTeMmbl. OOecrieueHre HEPBHOMU
CUCTEMOM TMOCTOSIHCTBA BHYTPEHHEW cpeabl opraHn3Ma. CTPOEHUE HEPBHOW CHUCTEMBI.
YacTu HEpBHOW CHUCTEMBI: IIeHTpalibHas u Tnepudepudeckas. bemoe BemecTBo mMo3ra,
HEPBHBIE BOJIOKHA.

Crnuanoit Mosr. CrtpoeHne cnuHHOTO Mo3ra. OO0J0YKHM Mo3ra: TBephaad,
nayTuHHasi, Msrkas. CHOUHHOMO3TOBas >XKHUAKOCTb, €€ 3HaueHue. Bocxonsdmue u
HUCXOJIAIIME HepBHBIE TyTH. PedexktopHas u npoBosmas GyHkiuu. CBsi3b CHUHHOTO
MO3Tra C TOJIOBHBIM.

Ctpoenune u (PyHKIIMU TOJOBHOTO Mo3ra. OTIeisl TOJOBHOTO MO3ra: TepeIHui
MO3I, CPEAHUM MO3r, 3aJHMM MO3r. 3aJHUIl MO3I: MPOJOJTOBATHIM MO3r, MOCT,
MO3kedoK. CpenHuil MO3I: YETBEPOXOJIMHUSA M HOXKKM Mosra. llepemnuit Mo3r:
MPOMEXKYTOUHBIN MO3T, noiymapusi 0omibiioro mosra. Cteon mosra. IIpoaonrosarteiit
MO3r — cTpoeHue, GyHKIuu. Mo3kedok — ctpoeHune u (yHkumu. CpemaHuii MO3T.
Peruxynapuas ¢opmanusa. Ilpomexyrounsiii  mo3r, ero ¢ynkuuu. Tamamyc.
['unoTtanamyc. Ilomymapust rogoBaoro mosra. Cepoe u 0Oejoe BEIIECTBO T'OJOBHOTO



mosra. Kopa, crpoenune u pynkuuu. Jlonu: noO6Hasi, TeMeHHasi, 3aThlJIOUHAs, BUCOYHASI.
JIumOunueckas cucrema. Crapasi 1 HOBas Kopa.

[lepudepuueckass HepBHas cuctema. Paznenenune mnepudepruueckoil HEPBHOM
CUCTEMBI Ha COMaTUYECKYI0O M aBTOHOMHYIO (BereratuBHyr0). ComaTuueckas HEpBHas
cucrema, ee (GyHKUUU. BereraTuBHas HepBHAs CHUCTEMa: CHUMIIAaTUYeCKas U
napacuMmIiiatuiyeckas. Ponb BereraTuBHON HEPBHOM CHUCTEMBl B PETYISIIHH (HYHKIUH
OpraHu3Ma.

Opranbl  yyBcTB. AHaau3aTtopbl. CTpoeHHe U (DYHKIIMM aHAJIM3aTOPOB.
PeuenTopsl. 3HaueHUE aHAIN3aTOPOB.

3pUTENbHBIM aHAM3aTOP: 3PUTEIBbHBIA PELENTOP, 3PUTEIbHBIA HEPB, 3PUTEIbHBIN
LEHTpP B KOpe OOJbIIMX NoJyiapuid. 3HaueHue 3peHusd. [lonoxkeHne u cTpoeHue riasa.
I'ma3Hunpl, rias3Hele s0m0ku. Beku, pecHunpl, OpoBu. Cirie3Hasi kenesa, CIE3bI.
benounas o6omnouka (ckiepa), porosuinia. Cocyaucras obonouka. PamgyxHas o0osiouka.
Ceruatka. Xpyctaiuk. CTEKJIOBUAHOE TeNo. XOJ JIyded 4Yepe3 MpOo3pavyHylo cpenry
rnaza. CTpoeHue CEeTYATKU: MNaJOYKH, KOJIOOYKH, *KedaToe msATHO. Clienoe MsTHO.
bunokynsaproe 3penue. [ urnena 3penns. ban3opykocTs, JanbHO30PKOCTb.

CiyxoBOil aHanM3aToOp: CIYXOBOM pelenTop, CIYyXOBOHW HEPB, Kopa OOJBIINX
nonymwapui. 3HadeHue ciayxa. CrpoeHume oprana ciyxa. HapyxkHoe yxo: ymHas
pakoBHHa, ciayxoBoil mpoxon. Cpennee yxo. bapabGannas mnepenonka. bapabannas
11o10cTh. CllyXOBBIE KOCTOUKH: MOJIOTOYEK, CTPEMEUKO, HAKOBaJIbHA. BHYTpeHHEE yXO.
Kocrtubiii nabupunt. Ynutka. ['uruena opranoB ciyxa. BecTtuOynspHbiii ammapar.
Opransl paBHOBECHS.

MpeiieyHoe  4yyBCTBO. KOKHasg 4yBCTBUTENIBHOCTH: TAaKTHUJIBHOE YYyBCTBO,
BuOparmonHoe 4yBcTBO. Ocsizanme. OOonsiHue. OOoHsTENbHBIE penentopsl. Oprax
BKyca. BkycoBsie cocoukn. BkycoBbie penentopsl. BkycoBas 30Ha.

Boicinas HepBHas aesteqabHOCTh. IloBenenme. Ilcmxmka. Brpiciias HepBHas
nestenpHocTh (BHJ). 3acnmyru .M. CeuenoBa u W.II. TlaBnoBa B ¢opmMupoBanuu
yuenust o BH/I. Bpoxnennsie u npruoOpeTeHHbie pediiekcbl. TopMOKEHUE YCIOBHOTO
pednexca. PopMbl TOPMOMKEHUS: LIEHTpajbHas, BPOXKJIEHHAs, YCJIOBHAs, BHELIHSS.
VYyenune A.A. YXTOMCKOIO 0 JOMUHAHTE. BpoKIeHHbIE U TPUOOPETEHHBIE MPOTPAMMBI
noBeAeHusi. HWMHCTUHKTBI — 1enoyka Oe3yclnoBHbIX pediekcoB. Paccynounas
nesiteabHoCcTh. COH M cCHOBHICHUS. PUTM cHa u 601pcTBOBaHusA. Pa3bl cHA: MeJJICHHAs,
obicTpasi. CHoBuaeHus. Peub. S3bik. Poib peun B pa3BUTHM BBICHIUMX TMCUXUYECKUX
¢ynkuii. [loznaBarenbHble mpormecchl. OwrymieHue u  Bocrpusitue. [laMAars:
IpOU3BOJIbHAS, HEMpOU3BOJbHAs. BooOpaxenue. MpllrieHHe: CUTyallMIOHHOE,
MOHATUIHOE. OMOIMU. DMonnoHaabHbie peakiuu. Hactpoenne. Coctosiaue addexra.
Buumanue. BHeniHee nposiBiicHUE BHUMaHU. TeMnepaMeHT: MEJIaHXOJIUKH, XOJIEPUKH,
CaHTBUHUKH, (DJIETMATHKHU.

BuyTpennsia cpena opranusma. [loHsTHe O BHYTpPEHHEW Cpele OpraHu3Ma.
KpoBb, TkaHeBas >XHIKOCTh, JiuMda. 3HaUCHHE BHYTPEHHEU cpenbl. TpaHcmopTHas
bynkuus. 'ymopanbHas cBsi3b. 3amurtHas (yHKuus. KOMIOHEHThI KpOBH: ILIa3Ma,
bopMeHHbIE 3JEMEHTHI (IPUTPOLUTHI, JIEUKOLUUTHI, TpoMOOLHTh). COCTaB TKaHEBOM
xuakocT. Jlumpa, coctaB numdsl. OTHOCUTENBHOE MOCTOSIHCTBO BHYTPEHHEH CpElbl.
["'omeocTaTuueckas QyHKIMS BHYTPEHHEN Cpe/ibl OpraHu3Ma.

CocraB kpoBu. KposerBopenue. KommoneHTbl 1uia3mbl. ['pynmbl  KpOBH.
[lepenrBanue KpoBH, IOHOPHI, pEUUIIUEHTHI. Pe3yc-pakTop. DpUTpouThl, CTpPOEHUE U
¢bynkun. ['emornoOuH, ero poib B TPAHCIOPTE KUCIOPOJAa M YIJIEKUCIOro Tasa.



TpoMOoIMTHI, CBEPTHIBAOIIAS cUcTeMa KpOBU. JlekouuTsl, TuMdonuTel. UMMyHUTET.
3amutHble Oapeepsl opraHusma. OtkpeiTue daronuroza M. WM. MeyHUKOBBIM.
Nmmynnas cuctema. T-nmumdorutel, B-mumdonutel, anturena. Ucropus nzodpeTeHus
BakiuH. J. Jlxxennep. JI. Ilacrep. IlpuBuBku. M3rotoBieHue ae4eOHBIX CHIBOPOTOK.
Buael  uMMyHMTETa:  BHJIOBOM ~ MMMYHHUTET,  HACJCACTBEHHBIA  MMMYHHTET,
NpUOOPETEHHBI UMMYHUTET. AJUTEPTHsl, AJUIEPTEHBI.

TpancnoprHas cucremMa OpraHusma Yyesl0BeKa. KpoBoobparienue,
mumpooOpamienne. Opranbl KpoBeHOCHOM cuctembl. Cepaile, aopra, apTepuu,
KPOBEHOCHBIE KalUJUISIPbI, BeHbl. Opranbl TUM(aTUUEeCKOW CUCTEMbI: JIUM(pATHIECKUE
y3Jbl, JUM(paTUYECKhe COCyAbl U Kamwuisipbl. CTpoeHUe apTepui, KaluusipoB, BEH,
TUM(pAaTUYECKUX COCY/IOB.

Kpyru  kpoBooOpamieHusi:  OOJbIION  KpPyr, Maibld  (JIETOYHOM)  KpYT.
KpoBooOparienue B cepaue.

Crtpoenue u pabota cepamna. Muokapa. Okonocepaeunas cymka. Kinanansl cepaua:
CTBOpYaThie, MONyJyHHble. (OCOOEHHOCTHM CEpPAEYHONM MBIMIBL. ABTOMATHU3M.
CepieuHbI TUKIL: COKpAICHUE, Nay3a. Peryisinus cepieyHbIX COKpAIICHUH.

JIB>KEHME KpPOBHU IO cocCylaM. AprepuanbHoe AaBieHrne. CKOpPOCTh KPOBOTOKA.
[lynec. Pacnpenenenme kpoBu B opranusme. [lognep:kanme  mOCTOSIHCTBA
apTEpUANILHOTO AaBieHus. Hapymenne aprepranbHOro 1aBIeHUS.

['muruena cepaeyHO-COCYAUCTOM cHUCTEMBI. [IpaBuna TPEHUPOBKH CEPACHHO-
COCYIHUCTOM cucTeMbl. 3abojieBaHUsl CepeuHO-cocyaucTo cuctemsl. llociencrBus
runiogrHamuu. [lepsast moMoup npu KPOBOTEUEHUSIX.

JIbIxaTeJbHasi cUcCTeMa. 3HAa4YeHUE JbIxaHud. JleroyHoe JbIXaHHWE, TKAHEBOE
npixanue. ['a3000MeH, Teroperyssnus, rojocoodpasoBanue. CTpoeHne u (QPyHKIIUU
OpPraHoB [IbIXaHWs y 4YeJloBeKa. JlpIxarenbHble NMyTU. BepxHue ApIXarenbHbIE MYTH:
HOCOBass M POTOBAasl IOJOCTH, HOCOTJIOTKA, IJI0TKA. HW)KHME napIXartenbHblE IIyTH —
ropTaHb, Tpaxes, Opouxu. Jlerounsie anbBeosibl. Jlerounas mieBpa. CTpoeHre HOCOBOM
noiocth. OOoHsATeNbHbIE KIETKU. DOYHKIUM BEPXHUX JbIXATEIbHBIX IyTEH.
HNudexumonnsie 3a00J€BaHUs, PACIPOCTPAHAIONIMECS BO3IYIIHO-KANEIbHBIM ITYTEM.
['opranp — opran rojocooOpa3zoBaHusi. ['oynocoBbie cBsi3ku. CTpoeHHE Tpaxeu Hu
IJIaBHBIX OPOHXOB.

Jlerkue. Pacnonoxkenue nerkux. Jlerounas tuieBpa. IlpucreHouyHas 1uieBpa.
[IneBpanbHas TOJIOCTh. AJbBEOJIbI (JIerouHble MY3bIpbKU). Juddys3us razos.
["a3000MeH B sterkux. TkaHeBoe AbIXaHHE. YUacTHe TeMOTJIOOMHA B TPAHCIIOPTE ra30B.
MexaHu3mbl JIETOYHOrO JbIXaHWs. JlpIxareinbHble JBWXKEHHSA. BIOX UM BBIAOX.
MexpebepHbie MBITIITEI, quadparma. JKu3HeHHas eMKOCTh JIeTKkux. HepBHast peryssiius
IbIXaHus. JIpIXxaTenpHBIN TEHTp. 3aluTHBIC ObIXaTelbHble pediekchl. UYnxanue u
Kamenb. ['ymopanbHas perymsuus JbIXaHusl.

TpaBmbl u Oonie3HM OpraHoB JbixaHus. llepBas momMomb U MPOQPUITAKTHKA
3a00JIeBaHUH JBIXATENbHBIX MMyTel. JleficTBUE KypeHHs Ha OPTaHbl JIbIXaHUsI.

IInmeBapureabHas cucrema. IlumeBapenue. [Iuima — UCTOYHUK >HEPrUu M
CTpouTeiabHOr0o Marepuana. Ilmactuueckuit oOMeH. OHepreTMueckuid  OOMEH.
[TumeBapenue. Opransl nuiieBapeHus. [InmeBapuTENbHbIE )KEJIE3bI.

[IumeBapenue B poTOBOM mMojocTH. MexaHuyeckas M XUMHUYecKas oOpaboTka
nuuy. CHIOHHBIE JKeJe3bl, UX ydacThe B mnuileBapeHuu. CTtpoeHue 3yOOB: KOPEHb,
nieiika, KOpoHKa, AEHTHH, 3yOHast sMaib. Pe31ibl, KIbIKH, KOpEHHbIE 3yObl. 3a001eBaHUs
3yooB. Kapuec, mynpnut. CTpoenue numieBoaa. [lepexo mumm B KemyIoK.



Crpoenne  xemynka. IlumeBapenme B kemyake.  JKenyaouHbId — COK.
[TumeBapuTenbHbIC (HDEPMEHTHI.

[IumeBapenne B KulleyHUKE. @DOYHKIMA TOHKOIO M TOJICTOTO KHUIICYHHUKA.
[Ipucrenoynoe mnumeBapenue. Kumeuynsle BopcuHKM. BcacslBaHMe NDUTATEIbHBIX
BemiecTB. [leyenr u ee ponb B opranusme. JKemub. BeipaboTka Kemdu, MOYEBHHBI,
rukoreHa. Toscras kuiika. MUKpoopraHu3Mbl KUIIIEUHUKA. ATITIEHINKC.

HepBHasa perymsauus numeBapenus. Paborer W.II. IlaBnoBa. ['ymopanbHas
peryJisiius MUILEBapEHUSL.

Kuiieunsie nHGEKIMKU U UX TPETYyIPEKICHUE.

O0men BemecTB M 3Hepruu. I[loaroroButenbHas ¢aza oOMeHa BEIIECTB.
[InacTuueckuii ¥ SHEPTETUICCKUN OOMEH.

O6men oprannueckux BemiectB. OOmeH OenkoB. DyHKIMH: CTPYKTYPHO-
IJIACTUYECKAs1, OIIOPHAsl, KATAIMTUYECKAs, 3alUTHAsL, TPAHCIIOPTHAsL, aHTUTOKCUYECKAas,
DHEPreTUYECKAsl. O6men KHUPOB. OyHKINU: CTPOUTEIIBHO-TIIIACTUYECKAS,
peryisaTopHas, Terulo3aluTHas, dSHepreTuyeckas. OOmeH yrieBojoB. DyHKIUU:
CTPYKTYPHO-IUIACTUYECKAS, 3alIUTHASL, ICTOYHUK SHEPTHH.

O6meHn Heopranmueckux BemectB OOmeH Boasl B opranu3zMe. OOMeH
MHHEPAJIBHBIX COJIEW. MaKpO3JIEMEHThI, MUKPOJJIEMEHTBI. 3HAYEHNE KAJIBIUSA, MarHus,
Kanus, HaTpus, pocdopa, Xopa, Keie3a, MeIu, KodanbTa /Il OpraHu3Ma YeI0BeKa.

Ponbs BUTaMuHOB B 0OMEHE BelllecTB. BogopacTBopuMbie BUTAMUHBI M X 3HAYCHUE.
AButamnHo3bl. Butamun C. ABuTamMuHO3 - nuHra. Butamunsl rpynmnesl B. AButaMuHO3
— 6epu-6epu. XKupopactBopumbie BuTaMuHbl. Butamun A. Kypunas ciernora. Butamun
. Paxwur.

Koska. HapyxHble moKpoBbI Tena yenoBeka. Koxa u ee npousBognbie. CTpoeHue u
byHKIMKA KOXKU. 3anuTHas GyHKIUS KOXKU. BeiienurenbHas U nbIxareinbHas QyHKIIMH
Koxu. Ponb Koku B 0OMEHHBIX mporieccax. PernentopHas (GyHKIHS KOXH. YdacTHe
KOHU B Teruioperyisiuuu. bosesnu koxu. [IepBas noMouips npu TEI0BOM U COTHEYHOM
yaapax. 3akaJIMBaHUE OpraHUu3Ma.

BoigeaureabHas cucrema. Bbigesenue. 3HaueHue BbiaesneHus.  Oprassl
MOUYEBBIICJICHUSA: IIOYKH, MOYEBBIE MYyTH — MOYETOYHHUKH, MOYEBOW Iy3bIpb U
ModeucnyckatenbHbli kaHall. Ctpoenue modek. CtpoeHue u (yHKIMU HedpoHa.
OO6pazoBanue NepBUYHON W BTOpUYHON Mouu. CoOupaTebHbIE KaHAJbIIbI, MTOYCUHAs
noxanka. CoctaB moun. [Ipenynpexaenne moueyHbIx 3a00IeBaHUM.

JHAOKpUHHAs cucremMa. OpraHbl SHIOKPUHHOW cucTeMbl. JKele3bl BHYTpPEHHEM
cekpenuu. JKenespl BHemrHed cekpenuu. JKenespl cMemaHHOM cekperuu. OTindus
JKeJIe3 BHEIIHEW W BHYTPEHHEW cekpeund. ['opMOHBI. EIWMHCTBO HEPBHOW U
TyMOpPaJIbHOU peryssinuil. [ I[poMexyTouHbI MO3T U OpraHbl 3HAOKPUHHOU CUCTEMBI.

NuauBuayajabHoe pasButrve opraHusma. Pasmuoxenune. Myxkckas monoBas
cucreMa. BHyTpeHHHE M HapyKHbIE MOJIOBbIE OpraHbl. JKEHCKas MoJioBasg CUCTEMA.
BHyTpeHHue U HapyxHbI€ NOJIOBble opranbl. Sifnexnerka. OBynsauus. OOpazoBaHue
3apoasliiia. bepemennocts. PazButue muona. llnanenra, myrnoyHbsld KaHaTUK. Pexum
oepemenHor. Poxapl. Dtambl pa3BuTus pebOeHka mociie poxacHus. HoBOPOXKIESHHBIN.
I'pynnoit  pebGenok. IlomoBoe co3peBanue. HacnenacTBeHHbIe U BPOXKJICHHBIC
3a00JieBaHMs peOCHKA.

6. DBOJIIOINSI )KMBOI IPUPOIbI




JBoswonusa. [Iponecc  UCTOpUYECKOTO  pa3BUTHUS ~ OPraHUYECKOTO  MHpA.
OBosonoHHble Teopun. M3mensiemocts BumoB. Teopust XK. b. Jlamapka — mepBoe
DBOMIOLMOHHOE YyueHue. llpenmoceuikm nmapsunmsma. Y. [lapBuH, ero Teopus
somoruu.  bopeba 3a cymecTtBoBaHue. EctectBeHHBIM 0TOOp. Pacxoxmenue
IIPU3HAKOB. Pacnpocrpanenue JApBUHHU3MA. Jloka3aTenbCTBa  DBOJIOLMH.
JlokazarenbCcTBa €IUHCTBA MTPOUCXO0XKIEHNS OPraHUYECKOr0 MUpa. IMOPHUOIOTHYECKUE
JIOKa3aTejibcTBa  3BOJMIOIMHU.  Mop@donornyeckue  10Ka3aTeNbCTBA  3BOJIIOLUU.
['oMoJOTMYHBIE ~ OpPTaHBL. Pynumentapusle  opranbl.  llaneoHTosiormueckue
JIOKa3aTelbcTBa  JBOJIOUMU. buoreorpaduyeckue  JOKa3aTenbCTBA  SBOJIOLMU.
OctpoBHas ¢ayHa u diopa.

Bun. Kpurepun Buaa — mpu3HAKH, OTIWYAIOIIME JaHHBI BUI OT JPYroro.
Mopdonornueckuii kputepuid Bupa. ['eHeTnueckuil Kpurepuil. buoxummudeckuit
kputepuil. DU3nonornueckuii KpuTepuii. IK0JI0ro-reorpadudecKuii KpUTepui.

[lomynsiust — OTHOCHUTENBHO M30JIMPOBAaHHAs TpyIlna ocobe OJHOro BHJA.
[TomynauuonHass  cTpykTypa Bujaa. Apean. PenpoaykTuBHas — W30JSI0UAS  —
HEBO3MOKHOCTh CKPEIIMBAHUSA W OCTABIICHHE IJIOJOBUTOrO noromMcrna. [lomymsanusa —
HavMEHbLIEE MOJAPA3/ICIICHUE BHJA, WU3MEHSAIONIEECS BO BPEMEHU — DJIEMEHTapHasd
€IMHULA DBOJIIOLNH.

Ponp M3MEHYMBOCTM B 3BOJIIOHMOHHOM mpouecce. MyTanrMOHHAasT W3MEHYHUBOCTD.

[Tomunnouauu.  XpoMocoMHble  myTainuu.  KoMOWHAaTWBHas  W3MEHYHMBOCTD.
EcrtecTBenHblii  ot1O0p — HampaBistomuid — (akTtop sBomronmu.  boprba  3a
CyllecTBOBaHHe. HecooTBeTCTBUE MEXIy BO3MOXKHOCTBIO BHJIOB K OecmpeneibHOMY
Pa3MHOXEHUI0O U OTrPAaHUYEHHOCTh PECYpCOB — TJIABHAs NpUYMHA OOphOBI 3a

cyiectBoBanue. BuyrpuBunoBas 6opbrba. MexBumgoBas 6opbda. boprba ¢ ycinoBusimu
cpenbl. @DopmbBI  €cTeCTBEHHOr0 OTOOpa B MOMYJNANMSAX: JBIXKyIIas ¢dopma,
crabunmsupyromas ¢opma. Jlpeid renoB — dakrop sBomroruu. IlomymnsimoHHbBIC

BONIHBL. M3onsiiiist —  9BOMIOUMOHHBIN  (akTop. [eorpadmyeckas  u3omsImS.
DkoJiornyueckas u30sus. buonornueckas n30asAIus.
[Ipucnocob6neHHocTh  —  pe3yiabTaT  ACHUCTBUA  (DAKTOPOB  HBOJIIOLUU.

[TokpoBuTenbCcTBEHHAss OKpacka. MackupoBka. Mwumukpud.  [Ipegynpexnaromas
okpacka. CoBepIIEHCTBO MPUCIIOCOOJIECHUN U X OTHOCUTEIBHBIN XapakTep.

BugooGpazoBanue — TipoliecC BO3HHMKHOBEHUSI HOBOTO BHJA. MeXaHU3MBbI
BUj00oOpa3zoBanus. JIBa  cmocoba  BHmooOpa3oBaHMs:  reorpapuyeckuii U
DKOJIOTUYECKHUH.

OcHOBHBIC HaIpaBJCHUS SBOJIOIMOHHOTO TIiporecca. IIporpecc u perpecc B
oo, Apomopdo3 — mopdodusnomornueckuii mporpecc. Mnmmoamanramus —
npucrocoOieHne K okpyxatomed cpene. OOmas  neredepanus. CooTHOIIEHUE
HaIMpPaBJICHUUN IBOIIOLUU.

Bo3nukHoBeHue xku3HU Ha 3emJe. Teopuss BOSHUKHOBEHHUS >KU3HU Ha 3eMle.
Omnwitel @panuecko Penan. Teopun Ouorenesa u abuorenesa. Ixkcnepument JI. [1actepa.
AOHOTreHHBbIN CHHTE3 OpraHndeckux BemecTB. ' unore3a A. M. Onmapuna u XonjaeiHa.
KoanepBaTHble Karuiy.

Opbl, NEPUOABI, FTIOXHU, BEKA. ApXeld, MPOTEPO30H, Maae030M, ME3030M, KalHO30M.
Pa3BuTue xu3HM B apxee U npotepo3oe. [IpokapuoTel — GakTepuu U CHHE-3€JICHbIC
Bojgopociu. IIporepo3oii — pacuBer JYKapuoT — 3€JIE€HBIX BOAOPOCIENH H
MHOTOKJIETOUYHbIX. Pa3BuTHEe XWM3HM B paHHeM naneo3oe. KemOpuil. Bo3HukHOBEeHUE
BBICIIMX pacTeHHil. [IpeBHeWIINe YICHUCTOHOTHE — TPUIOOUTh. OpAOBUK. 3eJEHBIE,



Oypsie u kpacuble Bogopocau. Kopamiel. IlosBnenune xopnoBbix. Cuinyp. PasBurtue
YIEHUCTOHOTMX — PAKOCKOPIMOHOB, TOJIOBOHOTHMX  MOJUIIOCKOB. llosiBiieHme
UTJIOKOKUX, TAaHIUPHBIX pbIO. Pa3BuThme Ha3zeMHBIX pacTeHuil. Bpixom Ha cymry
YKUBOTHBIX (YJIEHUCTOHOTHE — IMayku). Pa3BuTHe *KWU3HU B MO3IHEM Majieo3oe. J[eBoH.
Xpsimesble pbiObl. Kuctenepesie pblObl. Jleca M3 ManmopoTHHUKOB, XBOUIEH, MUIAYHOB.
3eMHOBOJIHBIE — TIEPBBIA KJacC HA3eMHBIX T03BOHOYHBIX. KapbOoHn. IlosBrnenue
KpbUIaThIX HaceKoMbIX. [lepmb. PasButhe npeBHeNMmMX npecMblIKarommxcs. Pa3sutue
KU3HU B Me3030€. Tpuac. Pa3BuTHE TOIOCEMEHHBIX PACTEHHUM WU IMPECMBIKAIOLINUXCS
(1uHO3aBpoB).  Bo3HUMKHOBEHME  MEpPBbIX  TEIUIOKpOBHBIX. FOpa.  OcBoeHue
MPECMBIKAIOIIMMHUCS  BOJAHOM M BO3AYIIHOW Cpeabl. BO3HUKHOBEHHE  IITHII.
Apxeontepukc. Men. PacmpocTpaHeHMe  TNOKPBITOCEMEHHBIX. BO3HHKHOBEHHE
CyMYaThIX U IUIAIIEHTAPHBIX MJIEKOMMUTAIOLINX, [IBETKOBBIX pacTeHUil. Pa3BuTHe XU3HU
B KanHo3oe. Tpernunbli nepuon. PacnpocrpaHeHue Jieca TPONMYECKOIO U
cyoTponnueckoro THHoB. OctenHenue cymu. [losiBneHHEe MNpenaKoB COBPEMEHHBIX
YeJI0BEKOOOpa3HbIX 00€3bsH U JtoJeil. YeTBepTUUHbIN Iepro. JIeTHUKOBBIE TEPUOIBI.

IIpoucxo:xkaenue 4esoBeka. Jloka3aTenbCTBA IPOUCXOXKACHUS YEIOBEKA OT
XKUBOTHBIX. OOIIHOCTH CTPOEHUS YEJIOBEKA U MMO3BOHOYHBIX KUBOTHBIX. PyAMMEHTHI 1
aTaBu3Mbl. CXOACTBO M pa3IM4YME€ YEJIOBEKAa M BBICHIMX YE€IOBEKOOOPAa3HbIX OOE3bsH.
[loHrmael: ropwuia, IIMMIAH3E, OpaHryTaHr. lIpoucxoxkaeHne  yenoBeka.
Antporniorene3. Peub. OBomronusa  denoBeka. IIpeanocsuikm  aHTpoOIOreHesa.
IIpenmecTtBeHHUKM 4enoBeka. llepexox Kk M3roroBieHUI0 opyaun Ttpyzaa. Ilepsbie
moau. [peBneitmne moau. YenoBek ymensiid. [IpeBHue nroan. COBpEeMEHHBIE JIFOAU.
Hckonaemble JIIOM COBPEMEHHOIrO THMA. YenoBeK — OMOJIOTMYECKOE U COIMAIbHOE
cymecTtBo. OCHOBHBIE YEJIOBEYECKHE pachl: E€BPOICOMIHAS, MOHIOJOMJIHA U
HErpouHasl.

JKOCHCTEMbI U MPUCYLIIVE UM 3aKOHOMEPHOCTH

OCHOBBI IK0JIOTMH. DKOJIOTHS — HayKa O B3aUMOOTHOILIEHUSX KUBBIX OPraHU3MOB
U cpeibl MX OOUTaHUs. DKOJOTHMUECKHE CUCTeMbl. DYHKIIMOHUPOBAHUE COOOIIECTB.
DKOJIOTMYECKOE  MbIIUIeHHE.  Jkonorudeckue  (daktopel. Cpema  oOuTaHus.
AOGuoTtndeckue u omotuyeckue pakrtopsl. buonornyeckuii onTuMym. JlumMuTHpyromme
(bakTopBhl.

[Ipucnoco61eHHOCTh OPraHU3MOB K cpesie oouTanus. B3aumopeiicTBrue nonyssiuii
pa3zubix BUJOB. Konkypenuus. CxonHble MOTpeOHOCTH. XUIIHUYECTBO. [lapa3suTusm.
CumOuoTuveckre cBs3u opraHu3MoB. CUMOMOHTHI.

[TonsiTue o cooOuiecTBe U sKOcUcTEME. bruoreHo3. DxocucreMa MM OGHOTeOLEeHO3.
OyHKIMOHANBHBIE TPYIIBI OPraHu3MoOB B coobmectBe. [IpoayleHThl, KOHCYMEHTHI,
penyueHtsl. [lotok sHeprun. buomacca. llenu nuranus. [lumesBas ceTb 3KOCUCTEMBI.
Okonornueckass nupamuga. I[Ipoaykuus skocucrem. CoiictBa 3kocucteM. (CMmeHa
HKOCHCTEM TOJ| BIUSHUEM 4YEJIOBEKA U IMOJ BIMSHHUEM aOMOTHYECKHX (PAKTOPOB.
CrpykTypa arporieHo3a. OTimuus arporeHo3a oT OMoreoeHosa.

Buocdepa. Oxpana o6mochepsnl. buochepa u ee rpanuisl. Bepuanckuii B.U. —
OCHOBOMOJIOKHUK ydeHus o ouochepe. CoctaB u dynkiuu o6uochepnl. KoMmoHEHTHI
ouocdepnl. buochepa — oTkpbeiTas cucrema. JKuBoe BemecTBO Ouochepbl U €ro
bynkuuu. buoreoxumuueckue GyHKIMU: Ta30Basi, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHILIEHTpalMoHHas. KpyroBopoT XMMUYECKHUX AJIEMEHTOB. POJb JKMBBIX OPraHU3MOB B
CO3[JaHUHM OCAJOYHBIX MOpPOA U TMOYBbl. BiHsHHE XO34WCTBEHHOW JAESATEIBbHOCTU
yenoBeka Ha Ouocdepy. Knmmatnueckne unsmenenus. Hapyiienne 030HOBOTO CIOS.




3arpsizHenne armocdepbl. CocTossHUE BOAHBIX CHUCTEM. YHHUYTOXKEHHE JIECOB.
Coctosinue mouB. [lorepss OuopaznooOpasusi 3emmu. IIpobrembl oxpaHa HPUPOIBL.
Hoocdepa.

TEMATHUYECKHWH ITJIAH KOHTPOJILHBIX PABOT I10 BOJIOI' U

KontpojabHas padora 1. [luTojiorus.
buosoruss — Hayka O XuBBIX opranusmax. Kierouynas teopus. XMMHYECKHM COCTaB
KJIeTku. [loBepXHOCTHBIN ammapaT, KJIETOYHbIE OpraHoujbl W BKItOYeHUs. OOMeH
BEILIECTB U IIPEBPAILCHUE SHEPTUU B KJeTKe. KieTouHslil k. JleneHue KIeToK: MUTO3
U Mei03. Pa3MHOKEHNE U MHIWBUAYAIBHOE PA3BUTHE OPTAHU3MOB.

KonrpoJbHas padora 2. [lutosiorusi. Pemnenue 3aga4.
Tunosslie 3a7aun JIUHUKA 27 MO TEME XUMUYECKUNA COCTaB, OOMEH BEIECTB U JIEJICHUE
KJIETKHU.

KontpoabHas padora 3. I'eHeruka. Cenexuus.
OCHOBBI TEHETHMKH. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH. 3aKoHbl MeHens.
B3anmoneiictBue reHoB. CrersieHHOe  HacienoBaHue. XpPOMOCOMHAsi — TEOpHUs
HACJICICTBEHHOCTU. ['eHeTnka mnosa. ['eHernka dvenoBeka. M3meHUnBOCTH. OCHOBBI
CEJIEKIIUH OPTraHU3MOB.

KonTtpoJbHas padora 4. I'eHeruka. PelnieHue reHeTuyecKux 3aaad.
TunoBele 3a1a4u TUHUA 28 TI0 TEME TEHETUKA U METO/bl TCHETUKHU YEIOBEKA.

KonrpoabHas padora S. boranuka.
PactutenbHble TKaHu. BereratuBHble OpraHbl pacTeHUil. BereraTuBHOE pa3MHOKEHHE.
CemenHoe pazMHoxeHue pacteHuid. [[etok. Cems. [Imoa. XapakrepucTrka OCHOBHBIX
ornenoB pactenuit. ['puObl. Jlumainuku. Tunosble 3amaun jauHUU 27 1O Teme
OoTaHUKa.

KonTpoabHas padora 6. 300s10rus.
[MoamapctBo Omuoxinerounbie. Tun ['yOku. Tun Kumeunononoctusie. Tun [lnockue
yepBu. Tum kpyriele uepBu. Tunm kojpuyarble uepBu. Tun Mosmocku. Tun
Unenucronorue Tun Hrnokoxue. Tun Xopaoseie. Knacc XpsimieBbie puiObl. Kitacce
Koctueie poi6sl Knace 3emHoBoanblie. Knace [Ipecmbikaromuecs. Knace [Itunsr. Knace
Munekonuraromue

KoHTpoJbHas padora 7. AHATOMMS.
TkaHu © cuUCTEMBI OpraHoB uenoBeka. OmnopHo-ABUTrarenbHas cucrtema. KpoBb u
KpOBEHOCHasi cucrtema. (Cucrema opraHoB JAbixaHus. lluieBapurenbHas cucTtema.
O6men BemiecTB. BreigenurensHas cucrema. Ctpoenue u QpyHKIimu Koxu. HepBHas
cucrtema. Opranbl 4yBCTB 4eJOBEKa. Briciias HepBHAs NESITEIbHOCTh. be3ycinoBHbIE U
ycioBHble pedrekchl. JKeme3pl BHEIIHEHM W BHYTpeHHEH cekperuu. PasButue
YEJIOBEUYECKOT0 OPraHU3Ma.

KoHTpoJjbHas padora 8. IBojionusi. AHTPONOreHes.
OcCHOBBI IBOIONMOHHON Teopuu [[Bmkymme (axTopsl sBotonnnu. Bo3HHUKHOBEHUE U
pa3BUTHE KU3HU Ha 3emiie. AHTPONOreHe3

KonTtpoJbHas padora 9. Jkoqorusi. buocdepa.
OcHoBbl 3KO0NIOTHM. [lOHSTHE O TOMYISUMU U COOOIIECTBAX JKUBBIX OPraHU3MOB.
VYuenue o 6uocdepe.

HNroroasi KOHTpoJbHas padora 10. [IpoBepka KOHEUHOTO YpPOBHS 3HAHUH.

BOITPOCHI JIJISI CAMOCTOSTEJIBHOU ITOJATOTOBKU K KOHTPOJIbHBIM
PABOTAM I10 BUOJIOI'NA



KonTpoJjbHble padoThl 1 u 2. IluTosorusi. Penenue 3agad.

1. CBoiicTBa KMBOTO. YPOBHH OpraHU3alluu >KUBOT0. MeTo bl OMOTIOTHH.

2. TlpuHTMOBl KaacCU(UKAIUU JKUBBIX OpraHn3mMoB. OCHOBHBIC CHCTEMATHYECCKUE
enuHUIBL. HekneTounbie popMbl )Ku3HU — BUPYCHl. CTpoeHUE BUPYCOB M OCOOCHHOCTH
WX JKU3HEACSITEIbHOCTH. PasMHOKeHne BupycoB. bakrepuodarm.

3. Knetounsie (hopMbl XKHU3HH — MPOKAPHOTHI U SyKapuoThl. OCOOEHHOCTH CTPOCHUS U
KU3ZHEIEATEIIbHOCTH MpOKapuoT. OTIWYUs MNPOKAPUOT M IYKApUOT (COCTAaBUTH
tabnuiry). CruHe-3elIeHble BOJOPOCIN U UX 3HAUCHHUE JJIsl HBOJIIOIMU KU3HU Ha 3eMle.
Apxewn.

4. OcCOOEHHOCTH CTPOEHUSI W KU3HENEATeIbHOCTH Oaktepuil. JKu3HEHHBIE (OPMBI
OaxTepuil. Criopbl. 3HaueHUE OAKTEPHI JIJIsl YeJIOBEKa U OKPYKAIOLIEH Cpelibl.

5. Dykapuotel. OCOOEHHOCTH CTPOCHHS KIETOK TPHUOOB, pPacTEHUM M >KMBOTHBIX
(cocTaBUTH TAOIHILY).

6. Bo3HMKHOBEHHE IUTOJIOTMM — OCHOBHBIC ATambl pa3BUTHsA. Co37JaHUE U OCHOBHBIC
MOJIOKEHUS KJIETOUHOM TeOpuU. MeTOo Il U3yUeHHUs KIETKH.

7. buonornyecku BaKHbIC XMMHUYECKHE dJeMeHThl. Heopranumueckue cCOeAUHEHUS —
BoJa 1 coiu. IX 0COOEHHOCTH CTPOEHUS U 3HaYEHUE I KIETKU U OpraHu3Ma.

8. YrneBonpl: cTpoeHue, Kiaccu(uKaIus, CBOUCTBA U (PYyHKIIHH.

9. Jlunuasr: cTpoeHue, Knaccudukars, CBOUCTBA U (PYHKIINH.

10. benku. CtpoeHne U cBOWCTBa aMHHOKHUCIOT. CTPYKTYpbl OEIKOB M MX CBOWCTBA.
Henaryparus. yHKIIUN OSIKOB.

11. HyxieuHOBBIE KHUCIOTHI: KIacCU(UKAIUSA, CTPOCHUE HYKJICOTHIOB, BHUJIbI
a30TUCThIX ocHoBanmii. OcobenHoctu crtpoenus JIHK. KommiementapHocTs,
antunapamenbHoctb. Ctpoenne PHK. OcnoBubie Bugst PHK u ux Qynkium.
Ctpoenue ATO.

12. Pemienne TUMOBBIX 3a7ad MO TeME XMMHUYECKHM COCTaB KJIETKU (MuHUU 3 u 27
KIMa 1o 6uonorun).

13. Ctpoenue KuBOTHOM Ki1eTkH. CTPYKTYpHBbIE KOMIOHEHTHI. OpraHouIbI.

14. CtpoeHue, cBoMcTBa U PYHKIMU TIa3MaTuyeckod MemOpaHbl. KneTouHast cTeHka.
TpancnopT BeniecTB uepe3 MmemMOpany. ParouTo3 U MMHOLUTOS.

15. [uromnasma: crtpoeHue W  (yHkuuu. OaHOMEMOpaHHBIE  OpPraHOW/IBI:
AHAOIIA3MAaTHYECKasi CeTh, KOMIUIEKC ['0Jib/kH, Mu30coMbl. OCOOEHHOCTH CTPOCHUS U
ux GyHKIUU. BriroueHus.

16. HememOpaHHble OpraHOWABI: PHUOOCOMBI, KIETOYHBIA MEHTP (IIEHTpOCOMA),
MUKpOTpyOouku. Ctpoenue u ¢pyHkimnn. OpraHouIbl CICIHAIBHOTO HA3HAYCHHUS.

17. JIBymeMOpaHHbIC OPTaHOUIBI: MUTOXOHIPHH U TacTuAbl. CTpoeHue u QyHKIIUN.
18. 3HayeHne W CyHIHOCTh OOMEHA BEUISCTB W MPEBPAICHUS DHEPTHH B KIETKE U
opranusme. B3anMOCBs3b HPOILECCOB IUIACTUYECKOTO U SHEPreTHYEeCKOro OoOMeHa.
DTarbl YHEPreTHUECKOT0 0OMEHA: TIOITOTOBUTEIBHBIN, OCCKUCIOPOAHBIN (TITUKOIN3) U
KUCJIOPOJIHBIN. bpoxeHue.

19. ®orocuntes3. CeroBas u TeMHoBas ¢asbl. Ponb xaopodwmina, ATO, HAJID, Boas
¥ MOHOB BOJIOpojia B hoTocUHTE3E. 3HaueHUue (OTOCHUHTE3a

20. Xemocunte3. Hwutpubunmpyrommue, xeine30- U cepobakTepuu. 3HAUYEHUE
XEMOCHHTE3a.

21. CymHocTh miactuyeckoro ooMena. [lonstue o rene. ['eHeTmueckuil Koj U €ro
cBoiictBa. lloHsTHE O peakuusx MaTPUYHOIO CHUHTE3a. OTallbl CHHTe3a Oelka:
TPAHCKPUIIHUS U TPAHCIIALIUS.




22. Pemienne TUNOBBIX 3ajad mo Teme oOMeH BemiecTB (nuHun 3 u 27 KMMa no
OMOJIOTHH).

23. Ctpoenne u (yHKIUU KIETOYHOTO sfpa: sifaepHas o0o0yiouka, Kapuoruiazma,
AIPBIIKO U XpoMmaTuH. [loHsaTre 006 nHTEp(dHa3HON XPOMOCOME.

24. Xuznennslid nukn kietku. MHtepdaza. Cunrerudeckuit nepuon. Pemymmukamms
JAHK u ee 3HaueHue.

25. MuTto3. ®a3er MuTO3a. bromornueckoe 3HaU€HUE MUTO3A.

26. Meiio3. da3bl meiio3a. buonorndyeckoe 3HaueHHE Meio3a.

27. PasmuHoxenun. CpaBHHUTENbHAs XapaKTEPUCTHKAa OECIOJOr0 U  IOJOBOTO
pa3MHOkeHHs. OCHOBHBIE CLIOCOOBI OECIIOJIOT0 U MIOJIOBOTO Pa3MHOXKEHHS.

28. T'ametorene3. Cramuu oOBOTreHe3a U crnepmaTtoreHe3a. CpaBHHUTENbHAs
XapaKTEepUCTUKAa OBOTeHe3a W  crnepMmarorene3a. CTpoeHue  SMUEKIECTKH U
crepmaro3ounia. OcoOEHHOCTH OIJI0IOTBOPEHHUS Y dKUBOTHBIX.

29. Omntorenes. XapaKTepUCTHKAa OCHOBHBIX JTallOB 3MOPHOHAIBHOTO IEPUOJA:
oOpa3oBaHUE 3UTOTHI, JpoOJeHue, oOpa3oBaHUE ONACTYJbl, TacTpyibl U HEUPYJIbI,
PopmHUpOBaHUE TKAHEN U OpraHoB. [IOHATHS O 3apOABIIEBBIX JIUCTKAX.

30. IMoctombOpuonaneHbii mepuon. Ilpsmoe u Hempsmoe pa3Butue. PaszButne c
HETOJHBIM U TIOJIHBIM MeTaMop(o30M. THIIBI OHTOTEHE3a.

31. Pemrenne THNOBBIX 3amad 10 TeMme jaeleHue kiaeTku (nuamm 3 u 27 KHMMa no
OMOJIOTHH).

KourpoabnHbie padoTnl 3 1 4. 'enernka. Cejrexknus. Pemmenune 3amgad.

1. OCHOBHBIE TIOHSITUSI T€HETUKHU: HACIEACTBEHHOCTh, N3MEHUYUBOCTD, IOMUHAHTHBIN U
PEIeCCUBHBIN MPU3HAKHU, T'€H, TeHOTUII, (DCHOTHII, aJUICJIbHBIC T€HBI, TOMO3UTOTHOCTD,
reTepO3UTrOTHOCTD U JP.

2. I'MeHnenb - OCHOBOIOJIOXKHHUK TE€HETHKH. [0poX Kak OOBEKT HCCISIOBaHUS.
['mbpunonornueckuii  Meroa. MoHO-, 1IU- H TOJUTHOPHIHOE CKpEIIMBAaHUE.
AHaTM3UpYyOIlee CKPEIIMBaHKE.

3. IlepBwiit 3axkoH MeHnens — 3akoH enuHOOOpasusi. BTopoil 3akoH — 3aKoH
pacuierieHus. 3akoH (MPaBWJIO) «YHUCTOTHI TameT». Tperuil 3akoH — 3aKOH
HE3aBUCHUMOTO HACJIEOBAHUS MTPU3HAKOB.

4. IloHsiTHE O B3aMMOJAECHCTBUU I'€HOB. B3anMOIeCTBUS MEXIY aJJICTbHBIMUA T'€HAMMU:

IIOJHOC AOMHWHHUPOBAHUC, HCIIOJIHOC JAOMHWHHUPOBAHUC, KOJAOMHWHHPOBAHUC,
CBCPXAOMHHHUPOBAHMC. BBaHMOﬂeﬁCTBHC MCKIY HCAJJICIIbHBIMU réeHaMu:
KOMILNICMCHTAPHOCTD, OIIUCTAa3s, IIOJIMMCPH-I. MHOX€CTBEHHBIM AJIJICIIN3M.

HacnenoBanue rpymnn KpoBH y 4ejIOBEKA.

5. MHOXeCTBEHHOE JICHCTBHE I'eHa U KaKOBBI MPUYMHBI HAOIIOAAEMOTO SIBJICHUS.

6. PaGotel T. Moprana. [lorstue o crierieHHOM HaclieoBaHuU. OCHOBHBIC ITOJI0KECHUS
XPOMOCOMHOW TeopuM HaciueacTBeHHOCTH T. Moprana. ['pynmel  cueruieHus.
Kpoccunrosep u ero 6mosiornueckoe 3HaueHue. [locTpoeHne yCI0BHOM reHETUYECKON
KapThl XpoMocoMmbl (uHUS 22 KMMMa mo 6uonorun).

7. XpOMOCOMHBIE W TE€HHbIE MEXAHU3MBbl ONpPEICICHUs IMoJia. ['OMOrameTHeli |
rereporaMeTHpii  moJi. Ilpumepbl  opraHu3mMOoB C  MYXKCKOM M JKEHCKOM
reTepOraMeTHOCTHIO.

8. Ocobennoctu crpoeHus X U Y xpomocoM. HaciienoBanue npus3HaKkoB, CIETUICHHBIX €
MTOJIOBBIMH XPOMOCOMaMH.

9. Pemienue TUIoBbIX TeHeTHYECKKX 3aAa4 (muHun 6 u 28 KMMa no 6uonorun).



10. OcHOBHBIE METO/bl T€HETUKHU YEJOBEKA: T'€HEATIOTMYECKHM, ITUTOT€HETUYECKUM,
OMOXMMHUYECKUN, OJM3HENOBBIA, TMOMYIALUOHHO-BUIOBOW. PelleHne  THMOBBIX
FEHETUYECKMX 337a4 [0 TEeME TIE€HEAIOrMYEeCKUi aHalu3 MW NOMYJISIUOHHO-
CTaTUCTUYECKUH METO]I TeHeTHKHU YenoBeka (inaun 6 u 28 KMMa o 6uomnorun).

11. Tlonsitue 00 w3MeHUMBOCTH. OCHOBHBIE BHABI U3MEHUYMBOCTU: TE€HOTUIIMYECKAs
(koMOWHATHBHAS U MyTalMOHHAs) U (heHOTUTINYeCKas (MOAU(PUKAIIOHHAS).

12. IlprunHbl KOMOMHATHBHOW M3MEHYMBOCTH.

13. Myrauuu. Mytarenusie ¢aktopsl. CoMaTHUYECKHE W TE€HEPATHUBHBIE MYTAaIlUH.
['eHHbIC, XPOMOCOMHBIE U TEHOMHBIE MYTalIUH.

14.  Moaudukanronnas u3MeHuMBocTh. Hopma  peaknuu.  CpaBHUTENbHAS
XapaKTEepUCTUKA MyTalMK U MOAUUKAIUH.

15. OcHOBHBIE METOJbI CEJIEKIUU >KUBOTHBIX, PACTCHUH U MHUKPOOPraHU3MOB.
HckyccTBeHHBIN OTOOD.

16. LleHTpBl NPOUCXOKACHUS KYJIbTYPHBIX PACTCHHIA.

17. BuorexHosnorus, reHHas, XxpOMOCOMHas ¥ KJIE€TOYHAsl UHKEHEPHSI.

KonrtpoabHasi padora 5. boranuka.

1. 3HaueHne pacTeHU B IPUPOJIE U KU3HU YEIOBEKA.

2. OcOOEHHOCTH CTPOCHUS PACTUTEIBHOMN KIETKHU.

3. Tkanu: oOpa3oBaTebHbIEC, TOKPOBHBIE, TPOBOSAIINE, MEXAHUUYECKUE U OCHOBHBIE.

4. BereratuBHBIE OpraHbl: KOpEHb, MOOET, MOYKa, JUCT, cTedens. Mopdonoruueckue
ocobeHHOCTH. AHaromuueckoe crpoeHue. DyHkiuu. BujonsmeHeHus. 3HaueHHeE.
BereratuBHOE pa3sMHOKEHUE PACTCHUM.

5. Crpoenue mBerka. Conperne, ero Ouoyiormueckass pojib.  THIBI COLBETHA.
Onsurenne. OmnonoTBopeHue pacteHuil. DopMUpOBaHUE CEMEHU U IUIOAA.

6. Cemsa. Ctpoenue 3apoppiimia. CTpoeHHE CEMSH OJIHOJOJIBHBIX M JBYJOJBHBIX
pactenuii. Ilpopactanme cemsiH. Ilmogel. Ctpoenue u kimaccudukanusi III00B.
Crioco0b!I pacripocTpaHeHHsI IJI0JI0B U CEMSIH.

7. OCHOBHBIE €IUHUILIBI KIacCU(PUKALUU pacTeHUil. Bogopociy kak HU3IIME pacTEHHUS.
OAHOKJIETOYHbIE W MHOTOKJIETOYHBIE 3€JIEHble BOAOPOCIW. bypble W KpacHbIe
Bogopociud. CrnocoObl  pa3MHOKeHUs. (OCHOBHbIE MPEACTABUTENM. 3HAYCHUE
BOZIOPOCIIEH B MMPUPOJIE U )KU3HU YEJIOBEKA.

8. Boicume pactenusi. MoxooOpa3Hbie: MpeCcTaBUTENN, OCOOEHHOCTU CTPOCHUSI MXOB U
uX  pasMHoxkeHue. IlamopoTHUKOOOpa3HbIe:  CTPOCHHME  MANOPOTHUKOB,  UX
pa3zHooOpasue, pa3MHOKEeHUE. XBOIIH U MJIaYHBI.

9. Boicime ceMeHHble pacTeHHsl. ['0JloceMeHHbIe pacTeHHs: OCOOCHHOCTH CTPOCHHUS U
Pa3MHOXKEHUS. dopmMmHpOBaHUE NBUIBLIEBOTO 3epHa " CEeMsI3a4aTKOB.
[ToKpBITOCEMEHHBIE PACTECHUSI.

10. CpaBHuTENbHAS XapaKTEPUCTUKA KIACCOB OJHOJIOIBHBIX U JBYIOJIBHBIX PACTEHUI.
XapakTepUCTUKAa OCHOBHBIX CEMEWCTB I[BETKOBBIX PACTEHHH: KPECTOLIBETHBIE,
PO30LIBETHBIE, MTACIEHOBBIE, 000OBBIE, CIIOKHOIBETHBIE, JIMJICHHBIC U 3J1aKH.

11. T'pubbpl — Kak 1LAPCTBO JKUBBIX OpraHu3MoB. (OCOOCHHOCTH CTPOEHHS U
KU3HeNeATenpHOCTH  rpuboB.  Pazmuoxkenwe.  Haubonee  pacrpocTpaHeHHbIE
NpeACTaBUTENN TPUOOB (MJIECHEBBIC, IPOXKKHU, HUIAINOYHBIE M TPUOBI — MapasuThl).
3HaueHue rpuOoB B MPUPOJIE U B )KU3HU YEJIOBEKA.

12. JlumalHuku — CcuUMOMO3 JBYX oOpraHu3MoB. OCOOCHHOCTH CTPOCHHUSI H
KU3HENIEATETbHOCTH JIMIIAHHUKOB. POJIb MX B IpUpO/JIe U )KU3HU YEJIOBEKa.




13. Pemienue TUNOBBIX 3a/1ad MO TeMe pa3MHokeHue pacteHuit (quHus 27 KHMMa no
OMOJIOTUN )

KoHnTpoabHasi padora 6. 300J10rus.

1. Knaccuduxamms xuBotHbiX. [loamapctBo Oxnoknerounsie uinu [Ipocteitmue. Tum
CapkoxrytukoBble: kinacc CapkonoBbie u kiacc JKryrukossie. Tun Uudyszopuun. Tun
CnopoBuku. OcHoBHBIE npeacTaBuTenu. CTpoeHue. 3HaUCHHE.

2. TIlommapctBo Mmuorokierounbie. Tun. ['yOku. Tun KuiiedHonojaocTHbIE.
XapakTepHble  YEPThl CTPOCHHMS  KHUIIEYHOMNOJOCTHBIX. Kitlacc  I'mapoupgHsle:
OCOOEHHOCTH CTPOCHHUS, >KU3HEIACATEIBHOCTH U PAa3MHOXKEHHS Ha MPUMEpPE THUAPHIL.
Knacc Cuudounnsie. Kmacc Kopamnosbie momunsl. KopamioBeie pudbl. 3HaueHue
KHUIIIEYHOIIOJIOCTHBIX.

3. OcobenHoctu cTpoeHHsT W 00pa3 >KM3HM IUIOCKMX 4YepBell Ha mpumepe Oeroi
wiaHapud. Cucrtemsl opraHoB. PazmHoxenue. Knace Cocanpmuky. JKu3HEHHBIN [TUKIT
ne4yeHouHoro cocanpuika. Knacc Jlentounsie yepBu. JKM3HEHHbBIE LIMKIIBI HA IPUMEPE
obrubero uenHs [Ipucnoco0aeHHOCTh K Tapa3uTUIECKOMY 00pa3y KU3HU.

4 Tun Kpyrnsle gepBu. CTpOoeHHE KOXKHO-MYCKYJBHOIO MENIKA W CHUCTEM OPraHOB
KpYIJIBIX Y€pBEN Ha IIpuMepe ackapuasl. [lepBudHas monocTs Tena.

5. Tun Konbuateie uepBu OcoOeHHOCTH o0OmIel opranu3auu MHorooOpasue
KoipyaTbix 4epBen. Kimacc ManomernakoBeie vepBu. Kiacc MHOrOmeTMHKOBBIE.
Knacc [1usiBku.

6. OcHOBHBIE TIpUM3HAKM JKMBOTHBIX THma Mommocku. Knace bBproxonorue:
OCOOEHHOCTH CTPOCHHUsI, MMTaHus, o0pa3a KU3HU Ha MpUMepe OOJBIIOro MPYyI0BUKA.
Knacc JIByctBopuaTsie. OCOOEHHOCTH CTPOESHMSI, MUTAHUS U 00pa3a >KM3HU Ha IpUMEpe
0e33yoku. Kiacc I'onoBonorue.

7. O6mas opranu3zanus yieHucTonorux. Kinace Pakoo6pazubie. OcoOeHHOCTH BHENTHEN
Y BHYTPEHHEW OpraHu3alyy Ha IPUMEpPE PEYHOIO paka.

8. Kiacc IlaykooOpaznbie. OCOOCHHOCTH BHEIIHEH W BHYTPEHHEH OpraHu3alliy Ha
npuMepe nayka-kpecropuka. Kiemun. CKOpnmoHsI.

9. Knacc Hacekombie. OcOOEHHOCTH BHEIIHEN U BHYTPEHHEN OpraHu3aluy HACEKOMBIX
HAa @pUMepe MalcKoro 3xyka. (OCHOBHBIE OTpSAbl HACEKOMBIX: MPSIMOKPBUIbIE.
YellyeKpbUIbIEe, )KECTKOKPBLIbIE, IEPENOHYATOKPBIIbIE, IBYKPbUIbIE U AP.

10. Tun WUrnokoxxuie — nepBble BTOPUYHOPOTHIE KUBOTHBIE.

11. Knaccudukanus >kMBOTHbIX TUIa XopAoBbie. O01uMe yepThl ux ctpoenus. [loarun
becuepennpie. OCOOEHHOCTH CTPOGHHS U JKU3HENEATEIBHOCTH Ha IMpUMEpE
nanuetHuka. [logrun O607104HUKY.

12. becuemtoctabie. Kimace kpyrnopoteie. UemtoctHeie. Kitace xpsitieBbie peiObl. AKYJIbI
u ckarel Kmacc koctHbpie pbiObl. OCOOCHHOCTH OpraHu3allMyd Ha MpPUMEpPE PEYHOro
okyHs. PazmMHoxeHue pu1i6. MHOrooOpasue poid. 3HaueHHe peI0 B MIPUPOJE U B KUZHU
YEJI0BEKa.

13. Knacc 3emuoBognbie. [IpucnocoOneHuss K JKM3HM B JBYX cpenax OOHWTaHUS.
OcoOeHHOCTH CTpOEHUsT W KHU3HenesTelabHocTH. Pa3mHoxxkenne. MHoroobpasue
3eMHOBOAHBIX. OTpsan XBocratsie. Otpsan becxBocteie. OTpsig be3norue.

14. XapakTepucTuKa TMPECMBIKAIOIIUXCS KaK TMEpPBbIX HA3€MHBIX MO3BOHOYHBIX.
Oco0OEHHOCTH BHEIIHETO U BHYTPEHHEIr0 CTPOEHUS MPBITKOM sitepuiibl. MHOrooopasue
MIPECMBIKAOILUXCS.




15. OO6mas opranuzauusa kiacca Iltunel. IlpucnocoOiieHus 0OTHIL K MOJETY.
Pasmuoxkenne mntuil. OcoOeHHocTH TmoBeneHUs NTUIl. OCHOBHBIE OTPSABI U
MPEICTAaBUTENN TYCe00pa3HbIX, COKOI000Pa3HbIX, KyPUHBIX, BOPOOBUHBIX H JIP.

16. O6mas opranuzanus kjiacca Miekonuraronme. XapakTepHble MPU3HAKK Kiacca.
OcoOeHHOCTH  pa3MHOXKEHHS — SHIEKIaAyIIUX, CyMuYaThlX H  IUIallEHTapHBIX
MieKkonuTarmux. OCHOBHBIE OTPSAAbl U MPEACTABUTENN HACEKOMOSAHBIX, I'PBI3YHOB,
XUIIHBIX, TAPHOKOIBITHBIX, HEMTAPHOKOIBITHBIX U JIP.

17. OcHoBHble apoMOp(0o3bl THITA XOPAOBbIX.

KontpoabHas pabora 7. AHATOMHUS.

1. OcHoBHble TUNBl TKaHeH. OcobeHHOCTH UX cTpoeHus U GyHKuuH. OCHOBHBIC
(buU3MOIOrUYECKHE CUCTEMBI YeJIOBEKa.

2. Ctpoenue, cBOWCTBA KOCTEW, TUIIBI UX coeluHEHHs. OCHOBHBIE OTHEINBI CKEJeTa
yesioBeka. IlepBas momoIp npu nepeaomax KOCTEH, BBIBUXAX CYyCTaBOB U PACTSKEHUSIX
CBSA30K.

3. Mpiuupl, ux crpoerre U pyHkuu. CoeMHEHNE MBI ¢ KOCTAMU. PaboTa MbILIII.
YTomnenue. [IpudrHbl yTOMIIEHUS MBIIIII.

4. IlonsaTne O BHYTpEHHEH cpeae opraHnsMa. KOMIIOHEHTbI BHYTPEHHEM CpEIBbI.
JIumparnueckass cucrema. CBoicTBa U (PYHKIMM KpOBU. MeXaHHM3M CBEPTHIBAHUS
KpoBH. IMMyHuTET. BUABI IMMYHUTETA: €CTECTBEHHBIN U UCKYCCTBEHHBIM.

5. KpoBooOpamenue. Ctpoenue u padora cepaua. ABromarus. CepaedHbIM UK.
CrpoeHne u (yHKUMHM KPOBEHOCHBIX COCYIOB. JIBMKEHHE KpOBH IO COCYyJaM:
JlaBJI€HHUE, CKOPOCTh KPOBOTOKA, IMyJIbC. Perymsmus padboTsl cepaua u cocynon. [lepsas
IIOMOILb ITPY KPOBOTEUYEHUSIX.

6. pixanue. Jlerounoe u TkaneBoe JpixaHue. CTpoeHHe U PYHKIIMH OPTaHOB JbIXaHMUS.
Crpoenne u pabora rojocoBoro ammapara. Jlerkue. IlnmeBpa. Mexanusmbl BAoxa |
BbIIOXa. [IpIxarenbHble IBUKEHUA. HepBHas M ryMopanbHas peryJssilus IbIXaHUS.
[IpueMbl HCKyCCTBEHHOTO JIBIXAHMUS.

7. TlumeBapenne. dyHkumn numeBapeHrus. CTPOEHUE OPraHOB MHUIIEBAPUTEIBHOU
cuctembl. Paborel WM.II. TlaBnoBa mo H3y4eHHIO AESATENBHOCTH MHILEBAPUTEIILHON
CUCTEMBI.

8. CTpoeHue poTOBOM MOJIOCTH U MUIIEBapeHre B HEW. MexaHu3M riaotanus. JKemyaox.
[TuieBapeHue B KEIyAKEe W B JBEHAAIATUIIEPCTHON Kuilike. PaboTa mojpkeny104HoM
xene3pl. llepeBapuBaHuMe MNHUINM B TOHKOM KHILIEYHUKE. BcachiBaHuE MpOAYyKTOB
pacierieHus MUTaTeNbHbIX BetlecTB. OYHKIMHM TOJICTOTO KUlleuHuKa. Jledexarus.

9. IumeBapuTeabHbIE Kene3bl. Posib IeYeHU B OpraHU3Me.

10. OcobenHocT OOMEHA BEIIECTB B OpPraHU3Me 4YelioBeka. BuTtamMuHbI M UX pOJb B
oOMeHe BEIIECTB.

11. Oprasbl, BBIIOJHSIOUME BBIACIUTENBbHYIO (QYHKIHNIO. MoueBblaenuTebHAS
cuctema 4yenoBeka Crtpoenne u (QyHkiuu modek. Ctpoenne HeppoHa. OCHOBHBIC
cTaauy 00pa30BaHUS MOYH.

12. Ctpoenue u pyHkuuu koxu. Ternoperymnsius. [Ipons3BoaHble KOXKU.

13. Ctpoenue HeripoHa. Tunbl HelpoHOB. DYHKIIMKW U 3HAYCHHE HEPBHOW CHCTEMBI.
OTaenbl HepBHOM cucTeMbl. PednexkropHas nyra.

14. BereraruBHasi HepBHas cucreMa. CUMNAaTUYECKUN U TapacUMIATUUYECKUN OT/AEIbI.
Crnunnoit Mo3r. CtpoeHue M (yHKIMH CIHHHOrO Mo3ra. ['omoBHOM Mo3r. Otaenbl
rojoBHOro mo3ra. Kopa 60ib1mx nosymapuii.




15. Amnanuzatopbel. 3peHue uenoBeka CTpoeHHE TJia3a. 3pUTENbHBIM aHAIU3ATOP.
[TpodunakTuka ria3HeIX 3a00J1€BaHU.

16. Ctpoenue m pabora opranoB ciyxa. CiyxoBoil aHanm3atop OpraH paBHOBECHS
3HauY€HHE U CTPOCHHE OPTaHOB BKyCa, OOOHSHMS, OCS3aHUSI.

17. Bxnag W.II. [TaBnoBa u U.M. CeueHoBa B co3nanue Hayku o (pusuonoruu BHJI.
YcnoBueie u Oe3yciioBHBIE peduiekchl. buonornueckoe 3HaY€HHE TOPMOXKEHUS
yCIOBHBIX pediekcoB. BHelmHee M BHyTpeHHEE TOPMOXKEHHE YCIOBHBIX pedieKcoB.
Oco0eHHOCTH a0CTPaKTHOTO MBIIIICHUS YelloBeKa. Pa3BuTue peun y yenoBeka. Bropas
CUTHaJbHAas CUCTEMA.

18. Ilamsate. Buasl mamstu. Perynsuus cua u 6oapctBoBanue. @a3pl cHa. CHOBHUICHUS.
OcCHOBHBIE YePThl TUYHOCTU. YeThIpe THUIIA TEMIIEPAMEHTA, UX OCOOEHHOCTH U XapaKTep
MIPOSIBJICHHUS.

19. CpaBHuTenbHas XapaKTEPUCTUKA JIBYX CHCTEM pPEryJsilUUA: TyMOPaIbHOU W
HepBHOM. IloHATMA O »Keie3ax BHEWIHEW M BHYTPEHHEHW cekpeuuu. VX OCHOBHBIE
otyinuus. JKene3bl CMEIaHHOW CeKPEIUHU.

20. OcHOBHBIC YHAOKPUHHBIC JKEJIe3bl: TUMO(HU3, MUTOBUIHAS KeJIe3a, HAAMOYCTHHKH,
NOJIKEITyI0YHas JKelie3a, MOJIOBbIe Keme3bl. MX pacnonoxenue, BblielIeMble TOPMOHBI,
OCOOEHHOCTH PEryJsiiiU, HapylIeHUE Peryauuy (TuIoQyHKIUU U TUHepPYHKIIN).
21. PasMHOXeHHE OpraHU3MOB. MyKCKasi M JKCHCKas TOoJIoBas cucTteMbl. HadampHbIe
CTaauu pa3BUTHUS 3apoislia. Pa3Buthe mioma. bepemeHHocts U ponbl. Ponbs u
GYHKIMY MJIANEHTHI. DTarbl TOCTIMOPHOHAIBHOTO Pa3BUTHS.

KonTpoJbHasi pabora 8. IBojionusi. AHTPONOTreHe3.

1. OcnoBnbie 3acinyru K. JIunHes u Hemoctatku ero cucteMsl. [IpencraBnenus X b.
JlaMapka O HampaBiCHUSX W IBUKYIIUX CHIaX 3BOMIONMH. OCHOBHBIE MOJIOKEHUS
sBOOLIMOHHON Teopun Y. [JapBuna. CTO.

2. Iswxymue dakTopsl sBodtoNMU. boppba 3a cymecrBoBanue dopmbl O0pbOBI 3a
cymectBoBanue. EctecTBeHHbIt 0TOOp. D@OpMBbI ecTecTBeHHOTO oTOopa. Kpurtepuu
Buja. [lonynsuus kak eIMHUIA SBOTIOLMH BUA.

3. Tlomstus o wMuKpo- U MakpodBomonuu. CnocoObl  BUA00OpPa30BaHUS.
JlokazarenbcTBa sBOMIONMU. Pe3ynbrarsl aBomtouuu. [Iprucnoco6ieHHOCTh OPraHu3MOoB
U €¢ OTHOCUTEJIBHBIN XapaKTep.

4. buonoruueckuii mnporpecc U Ouonoruueckuit perpecc. Ilytn poctmxeHus
OMOJIOrMYECKOTo mporpecca: apomopdo3s, uanoaganTaius u oo1as AereHeparusi.

5. Pa3ButHe npeacTaBIeHUN O MPOUCXOXKACHUU KU3HU Ha 3emuie. OnbiTel @. Peau, JI.
[Tactepa. ['unore3a A. Onapuna—XoJiieiHa.

6. OCHOBHBIE ATallbl BOBHUKHOBEHUS XWU3HU Ha 3emiie. JleneHue ucropuu 3eMid Ha
5pbl U Tnepuoabl. PaHHME STanbl pa3BUTHS KU3HU Ha 3emiie. Apxeickas spa u
MIPOTEPO30UCKAS IPBL.

7. Bo3HUKHOBEHHE BakHEHIIUX apomMop(o30B B maneo3oickyr 3py. OcobeHHOCTH
pa3BUTHS )KU3HU HA 3eMJIE B ME3030MCKYI0 3py. KaliHO30iCKast 3pa - 3pa HOBOM )KU3HH.
8. O01IMe yepThl CTPOCHUS YETOBEKA U KUBOTHBIX.

9. AuTtponorenes. Mckornaemble peiky yenoBeka. EAMHCTBO pac dyenoBeka.

10. PemeHue TUINOBBIX 3aJaHUK N0 TEME OIPENECICHUE BO3pacTa HCKOMAEMOTO
opranu3Ma (pPHCYHOK) IO TeoxpoHoJjiorudyeckord Ttaomuie (nuHus 23 KHMMa no
OMOJIOTUN)

KoHnTtpoJsbHas padora 9. Ikosorus. buocdepa.




1. Omnpenenenre MOHATHN OKpyXarollas cpela, SKOJIOrH4Yeckue (PaxTopbl, ONTHUMYM,
npe/ebl BBIHOCIUBOCTH, OTPAaHUYHUBAIOIINE (DAKTOPBI.

2. AGnoTnieckue, OMOTUIECKUE U aHTPOIIOTCHHBIN (DaKTOPHI.

3. llonmynsauus, ee cTpykTypa (reHeTHdecKasi, BO3pacTHas U MOJIOBasi), MECTOOOUTAHHE,
IKOJIOTUYECKasi HUIIIA, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb.

4. Dxonoruueckas cucTeMa, KOMIOHEHThI OMOTEOIeHO3a, MX CTPYKTypa, CBOICTBa,
OCHOBHBIE TTOKA3aTEIH.

5. IluieBble CBSA3M, MUILEBBIE LEMU. IKOJIOTHUYECKUE TUPAMHUIBI.

6. EcTecTBeHHBIE IKOCUCTEMBI U arpOlEHO3bI. Y CTOWYMBOCTH IKOCUCTEM.

7. Yuenue o 6uochepe B.1 Bepuaackoro. ['panutisl 0uocdepsi.

8. XKuBoe u xocHoe BemiecTBo Onocdeprl. buokocHoe BeliecTBo.

9. OcHOBHBIE PUPOIHBIE OMOMBI OHOChEpPHI.

10. OcHoBHBIE KpYyroBopoThl B Ouocgepe. KpyroBopor a3ora, yIJeKHCIOro rasa,
KHCJIOPOJ1a, BOJIBI.

11. BuusHue AesATEILHOCTH 4YeJoBeKa Ha Ouocdepy. AHTPONOOHUOTrEOIICHO3HI.
DKOJOTUYECKUI KPU3UC U ITyTH €r0 PELICHUS.

12. Pemrenre TUMOBBIX 3a7ad4 1O TEME Tepeada SHEPruu B LeNU MuTaHus (uHus 23
KIMa no 6uonorun)

HHPUMEP konrpoJbHoi padorsl 10 BUOJOI'MU, C OTBETAMU

Yacte 1. Omeemamu x 3aoanusim 1-21 sa615810mcs nocie008amenbHOCMb YUPpP, 4UCIO ULU CLOBO
(cnosocouemanue). 3anuwume omeemvl 8 NOJiL OMBEMOE 68 MeKcme pabomul, a 3amem nepeHecume 6
BIIAHK OTBETOB cnpasa om Homepog coomeemcmsayowux 3a0anull, HayuHdas ¢ nepeou KiemouKu,
be3 npobenos, 3anamvlx U Opyeux OONOJIHUMENbHbIX CUM80n08. Kaoicowiti cumeon nuwume 6
OMOENbHOU KlemoyKe 8 COOMBEemCcmeul ¢ NPUeeOEeHHvIMU 8 O1aHKe 0opazyamu.

1. PaccmoTpuTe NpeIIOKEHHYI0 CXeMy KiacCU(UKaluu HEMEeMOpaHHBIX OPraHOUJOB KIIETKH.
3anuiuTe B OTBETE MPOIMYIIEHHBINH TEPMUH, 0003HAUYEHHBIN Ha CXEME BOIPOCUTEIBHBIM 3HAKOM.

?

IenTpHOIH
KITeTOYHOTO LIeHTpa
HememOpaHHbIe
OpTraHOHABI PeCcHHYKH H SKTYTHKH
KITeTKH
ITHTOCKENET
Ortser:

2. Paccmotpute Tabmuiyy «MeTonsl OMONIOTHYECKMX HCCIICOBAHUI». 3aluIInTe B OTBETE
NPONYIIEHHBIH TEPMHUH, 0003HAYCHHBII B TaOJIHIIE BONPOCUTEILHBIM 3HAKOM.

YacTHOHAYYHBIM METO [IpumeHeHne metona

['ubpunonorunyeckuii [lonbGop poauTeNnbCcKUX Tap s CKPELIMBaHHUA M aHAIM3
ITOTOMCTBA
N3ydyeHune penuKTOBBIX (OPM A YCTAHOBJIEHMSI 3BOJIIOLUN
OpraHu3MOB

Ortser:

3. B Hexoropoit monekyine JIHK Ha 10110 HyKJI€OTHAOB € aJICHUHOM U THMHUHOM B CYMME IIPUXOANUTCS
26%. Ormnpenenure MPOLEHTHOE COAECPKAHUE HYKJIEOTHIOB C I'YaHUHOM,
BXOJLIMX B COCTaB ATOW MOJIEKYIbl. B OTBeTe 3amummre TOJIBKO
COOTBETCTBYIOILIEE YHCIIO.

Orser:




4. TlepeuncieHHbIE HUXE TEPMUHBI, KpOMe ABYX, HCIOJIBb3YIOTCS AJIS XapaKTePUCTHKU OpraHouia
KJIETKH, OO0O3HAYEHHOTO0 Ha pPHUCYHKE BOIPOCUTENBbHBIM 3HaKoM. OmnpenenuTe JaBa TEPMHHA,
«BBITIAJAIONINX» U3 OOILEro CIUCKA, U 3alHUIINTE B TAOIHUILY HUGDPDI, O] KOTOPHIMU OHU YKa3aHBI.
1) MmeMOpaHHBIi1 OpraHou/t
2) peruIKanus
3) pacxoXaeHre XpOMOCOM
4) HeHTPUOTIH
5) BepeTeHo eneHus
OtBer:

[ [ ]
5. YcTraHoBHTE COOTBETCTBUE MEXIy IporeccaMu U (pazamu portocunTesa, 0003HAUCHHBIMH Ha CXEMe
muppamu 1 1 2: K KaxI0il MO3UIMH, JAHHON B MEPBOM CTOJOIE, MOJOEPUTE COOTBETCTBYIOUIYIO
MO3UIUIO U3 BTOPOTO CTOJIOIA.

llfx\urg-n\
Alld+D
HAJL®'
v
ITPOLIECCBI ®A3bI POTOCHUHTE3A
A) BKIIIOYEHHE YTiepo/ia B COCTaB OPTaHMUYSCKUX BEIICCTB N1
b) nepenada npoToHOB BoOpOa Yepe3 MeMOpaHy 2) 2

B) B030yXICHHUE AINEKTPOHOB CBETOM
I') BBIIETIEHHE KUCIIOPO/AA U3 BOJIBI
J1) BoccTaHOBIIEHHE yTIIepo/ia

E) ucnons3oBanue sneprun ATO
3anuiuTe B Ta0nMIly BRIOpaHHbIE HU(PHI 10 COOTBETCTBYIOUIMMH OyKBAMH
Ortser:

A b B I A E

6. [To u300pakeHHOW Ha PHCYHKE POJOCIOBHONM OMpPENENIUTE BEPOSITHOCTh POXKIEHUs peOEHKa ¢
MIPU3HAKOM, B MPOIEHTAX, BBIJICICHHBIM Ha PUCYHKE YEPHBIM IIBETOM, y MYKYHHBI 6, €clii OyayIiast
JKeHa OyJieT UMETh JIaHHBIN MPU3HAK?

OTBeT 3aIIUIINTE B BUJIE YKCIA.

9 = »
1 - YcaoBHBIE 0003HAUYCHUA

. \ KeHIIUHa

MyHHUYMNHAa

Opax

. JeTH ojiHOro Opaka
) 6 .. NposABJIeHUE IIpU3HaKa

Ortger: %

7. BeiOepure Tpu BEpHBIX OTBETA M3 IIECTH W 3aMUIIUTE B TaONUIy HUGPBI MOA KOTOPBIMU OHU
yKa3aHbl.

Kakyto (pyHKIHIO BBITTOJHSIOT B KJIETKE HYKIIEMHOBBIC KHCIIOTHI?
1) SABASIOTCS XpaHUTENIIMU HACJIEICTBEHHON NH(pOpMaIuu

2) OCYHIECTBIISAIOT FTOMEOCTA3

3) mepeHoCsT HACIEeICTBEHHYI0 HH(POPMAIIMIO U3 spa K pudocome
4) y4acTBYIOT B CHHTE3€ Oelka

5) BXOJST B COCTaB KJIETOYHOW MEMOpaHbI

6) BBITIOHSIIOT CHTHAIBHYIO () YHKITUIO

Otser:




L 1 ]

8. YcTaHOBUTE COOTBETCTBUE MEXKAY XaPAKTEPUCTUKAMH M OPTaHU3MAMM: K Ka)KJI0M MMO3ULIUH, TaHHOU
B TIEPBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO M3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTUKU OPI"AHU13MbI
A) o6pa3oBaHME MHOKECTBA FaMeT NYTEM MUTO3a 1) xmamMumomMoHaga
b) oTcyTcTBHE OIIIOIOTBOPEHUS 2) unpy3opusa-Tydenbka

B) o6pazoBanue 300cnop
[') npeobnamanue B JKM3HCHHOM IIMKJIC TallIOMTHOTO

IIOKOJICHUA

JI) oOHOBIEHHME HACJICACTBEHHOTO MaTepHaia IyTEM

KOHBIOT'aAlITN

3anummuTe B TaOIUILy BRIOpaHHBIC UG PHI IO COOTBETCTBYIONUMHU OyKBaMH.
OTBeT:

A b B r ji|

9. Bce npuBenéHHbIC HIDKE XapaKTEPUCTUKH, KPOMeE IBYX, UCIIOJIB3YIOT JIJIsl ONTMCAHUS PELIECCUBHOTO
ayrocoMHoro amiens. Onpenenure Be XapaKTEPUCTUKU, «BBINAJAIONINE» K3 OOLIEro CHUCKa, U
3aMUIIUTE B TAOIHITY IUQPHI, IO KOTOPHIMU OHU YKa3aHbI.
1) mposiBisieTcss B HEHOTHUIIEC TETEPO3UTOT
2) HaxouTCs B Y-XpOMOCOME
3) mposiBisieTcst B (DEHOTHUIIC YUCTOU JIMHUU
4) mojaBiseTCA JOMUHAHTHBIM aJlJIeJIeM
5) conepKUTCS y TE€TepO3UTOT
OrtBer:

L [ ]
10. YcraHoBHUTE COOTBETCTBHE MEXAY MOJOKEHHUSIMHU KJIAMTAaHOB B CEp/IIle YeloBeKka u dazamu paboThl
cepIa: K KaXI0i Mo3UIK, TaHHOW B MEPBOM CTOJOIIE, TOI0EPUTE COOTBETCTBYIONIYIO MO3UIIMIO U3
BTOPOTO CTOJIONA.

ITOJIOKEHUMA KITAITAHOB ®A3bI PABOTBI CEPJILIA
A) JIByxCcTBOpUATHIH KJ1aliaH 3aKpbIBACTCS. 1) cokparenue npeacepauit
b) TpéxcTBOpuaThlil Ki1anaH OTKPHIT. 2) COKpaIlIeHHE KETYT0YKOB

B) [lonynyHHblii kianmaH JEro4yHOro CTBOJA
(apTepHH) 3aKpbIT.

I') [MomynyHHBIN KIanaH aOpThl OTKPHIBAETCS.
1) JIByXxcTBOpYATHIH K1amaH OTKPHIT.

E) TpéxcTBopuarhlil KamaH 3aKpbIBaeTCsl.
3anumure B TaOIUIy BEIOpaHHBIE IIU(PHI TO]T COOTBETCTBYIOIIMMHU OYKBaMHU.
Ortser:

A b B I | E

11. YcranoBurte nocienoBaTeIbHOCTh PACTIONOKEHHS CHCTEMAaTUYECKUX TAKCOHOB PACTEHUsI, HAUMHAs
C CaMOro KPYyIMHOTO TaKCOHA. 3alUIIUTE B TAOIHILY COOTBETCTBYIONIYIO MOCIEI0BATENILHOCTD UD.
1) MsTnuk yroBoit
2) MsaTiauk
3) [TokpeITOCEMEHHBIE
4) OgHOM0JIbHBIE
5) Pacrenus
6) 31aKoBbBIC
R | | | | )
12. BeiOepute TpH BEpHBIX OTBETa M3 IIECTH M 3aMHUIIMTE B TaOMUIly HUGPBI MOJ KOTOPHIMH OHU
yka3aHbl. CUMIIaTUUECKUN OTJEJI BET€TaTUBHON HEPBHOM CHUCTEMBI YEI0BEKA
1) KOHTPOJHUPYET PEAKIUIO Y OPraHu3Ma B CTPECCOBOM CUTYaIlUU
2) yCWIIMBAeT MOTOOTACICHUE




3) ycuIMBacT BbIIEIEHHUE JKEITYI0YHOTO COKa

4) ydamiaer 4acToTy CEpJCUHBIX COKPALICHHUI

5) ycHIMBAET BOJIHOOOPA3HbIE ABMKEHHUS KHIICUHUKA
6) JTOMHUHHUpYET B CIIOKOWHOM COCTOSTHHU

OTBerT:

[ [ ]

13. YcTaHoBUTE COOTBETCTBHE MEXIy XapaKTEPUCTUKOW TraMeToreHe3a M €ro BHJIOM: K KaxJIOu
HO3MIIMH, TAHHOH B IEPBOM CTOJIOLE, IOJ0EPUTE COOTBETCTBYIOUIYIO NO3HUIIMIO U3 BTOPOIrO CTONONA.

XAPAKTEPUCTHUKA BUJITAMETOI'EHE3A
A) obOpasyeTcs o[iHa KpyITHas TIOJIOBast KJICTKa 1) oBorenes

B) oOpa3yroTcs HanpaBUTEIbHBIC KICTKU 2) criepMaToreHes’

B) dopmupyercss MHOrO MEJIKHX TaMeT

I MMUTATENbHBIE BEILIECTBA 3anacarTcs

B OJIHOM U3 YETHIPEX KIETOK

J1) 06pa3yroTcs MOABUKHBIE TaMEThI

E) ctaguu pa3sMHOKEHHUS U pOCTA 3aBEPIIAIOTCS 10 POXKICHUS
¥ HE BO30OHOBIISIIOTCS MTOCIIE TIOJIOBOTO CO3PEBAHUS

3anuiuTe B Ta0NHIly BRIOpaHHbBIE IUQPHI O] COOTBETCTBYIOUIMMH OYKBaMHU.
Ortser:

A b B r il E

14. YcraHoBUTE MOCIEAOBATEIFHOCTh MPOIECCOB, MPOUCXOMSIINX B IMUIICBAPUTEIHHON CHCTEME
YeNoBeKa. 3aMuIInTe B TAOIUIly COOTBETCTBYIOMIYIO MTOCIEA0BATEILHOCTh LUD.

1) pacueryieHre yriieBoJ0B aMUIa30i CIIOHBI

2) pacuiernieH’e XHPOB JTUMa30i MOIKEITYI0UHOM Kene3bl

3) akTUBHOE BCACHIBAHHE AMUHOKHUCIIOT, TITFOKO3bI, TIIUIEPUHA M KUPHBIX KHCIOT

4) SMyJIBTUPOBAHUE KUPOB JKEITIBIO

5) pacuierieHre 6eKoB MEeCHHOM

6) pacierieHue KJIeTYaTKH

OTtBeT:
| | | | | |

15. Ilpountaiite TekcT. BplOepure Tpu NpeqIOKEHHs, B KOTOPBIX IPHUBEIEHBI DIBOJIIOLMOHHBIE
COOBITHS, MPOUCXOAUBIINE B MAICO30MCKYIO 3py. 3anuuiure B Tabauily HUQpsl, N0 KOTOPHIMUA OHU

yKa3aHbl.
(1)B Hagane mnaneo30ickoil 3pbl MOSBUIOCH MHOTO HOBBIX TPYMI XHBOTHBIX. (2)2TO coObITHE
MOJYYHJI0O Ha3BaHWE KEMOPHUICKOTO B3pbIBA — TIOSBICHHE B MaJCOHTOJIOTMYECKON JIETOIHCH

OCTAaHKOB XOpPJOBBIX, WJIEHHUCTOHOTMX, MOJUIIOCKOB M MHOTHMX JpYTUX rpynn opranu3moB. (3)B
JATbHEHIIEM HBOJIFOLUS CHJIBHO 3aMEINIIAach W HOBBIE KPYIIHBIE TAaKCOHBI >KMBOTHBIX IOYTH HE
nosaBIsUIUCh. (4)MHoOrne u3 KeMOpPUHCKHUX MOJUIIOCKOB JIOKWJIM J0 HAIIMX BpeMEH 0e3 M3MEHEeHHUH.
(5)bmmke K KOHILy Hajieo30s,, B KAMEHHOYTOJIbHBINA MEPHO/JI, KOHIIEHTpaIHs KUciopoja B aTMochepe
JOCTUrIa OONIBIIMX 3HAYeHUH Oyarofapsi paclpoCTpaHEHHMIO ManopOTHUKOBBIX JecoB. (0)bmaromaps
TaKOW KOHIIEHTPALMK KUCJIOPO/Ia CTajia BO3MOKHA KOJIOHH3AIUS CYIIN KUBOTHBIMHU U PAaCTEHUSIMH.
Ortger:

[ |

16. YcraHoBHTE COOTBETCTBHE MEXAY NpuUMepaMH M (popMaMu €CTECTBEHHOTo OTOOpa, KOTOpHIE
TUMH TPUMEPAMU WILTIOCTPUPYIOTCS: K Ka)XXAOW MO3UIMH, JaHHOW B MEPBOM CTOJOIE, moadepure
COOTBETCTBYIOLIYIO MO3UIIHIO U3 BTOPOTO CTOJIONA.

[Tpumepsi @opMBI  €CTECTBEHHOTO
orbopa

A) Bo3pacTaHWe B MPOMBIIUICHHBIX paiioHaX YHucaa TEMHBIX | 1) ABMOKyIIMi

6a00YeK Mo CPaBHEHUIO CO CBETIIBIMU 2) CTaOMIM3UPYIOIINN

b) BO3HMKHOBEHHE Yy HACEKOMBIX-BPEAUTENICH YCTOMYMBOCTH K

SAIOXUMUKATaM

B) coxpaHeHHe /0 HACTOSINETO BPEMEHH MPECMBIKAIOIIETOCS




rartepun, oouraromiero B Hooii 3enananu

I') ymeHnbieHne pa3MepoB TOJOBOTPYIH y KpaboB, OOMTAIOMIUX B
MYTHOM BOJIE

) y MJIEKONUTAIOIIUX CMEPTHOCTh HOBOPOXAEHHBIX CO CPEIHUM
BECOM MEHbIIIE, YEM C OYEHb HU3KUM UJIM C OYEHb BHICOKUM

E) rubenp KpbpuUlaThIX MpPEIKOB U COXPAaHEHHE HACEKOMBIX C
peAyUHUPOBAHHBIMU KPBUIbSIMU HA OCTPOBAX C CHJIbHBIMU BETpaMu

3anummuTe B TaOIUILy BRIOpaHHBIC UG PHI IO COOTBETCTBYIONUMHU OyKBaMH.
Ortser:

A b B r i E

17. Beibepure Tpu BEpPHBIX OTBETAa M3 IIECTH M 3ANUIIUTE B TAOJMIy ITU(PHI OJ KOTOPHIMH OHU
yKa3aHbl.

B mporuecce kpyroBopota azora B 6uocepe nporucxoaur

1) OuorenHas (hpuKcarusi MOJIEKYJISIPHOTO a30Ta OaKTepUsAMHU

2) oOpa3oBaHUE 030HOBOTO CJIOS

3) pa3iiokeHHe a30TCOACPIKAIIUX COSTUHEHUH OAKTEPHSIMH ITOYBBI

4) ucrnonb3oBanue aTMocepHoro a3ora B GOTOCUHTE3E

5) HaKOIUIEHUE CBS3aHHOTO a30Ta B MOYBE MPH PA3I0KEHUU OPTaHMYECKUX OCTAaHKOB

6) oKHCIIeHuE a30Ta MpH (POTOCUHTE3E

OtgerT:

18. YcTaHOBHTE COOTBETCTBHE MEXKY MPUPOJTHBIM 00pa30BaHUEM U BEIIECTBOM OMOC(ephl COrIacHO
knaccuukanuu B.M. BepHaackoro: K KakI0W MO3WIMH, JAaHHOH B IMEpPBOM CTOJIONE, MmoadepuTe
COOTBETCTBYIONIYIO MO3UIMIO U3 BTOPOTO CTOJIOIA.

IMPUPOIHOE OBPA3BOBAHUE BEIIECTBO BMOC®EPHI
A) Mopckast colb 1) 6uokocHoe

b) Mopckoit ui 2) KOCHOE

B) rimmaa 3) *xuBOE

I') nousa

J1) rpaHuT

E) nBycTBOpUYaThie MOJITIOCKH

3anuinuTe B Ta0IHIly BRIOpaHHbBIE [UQPHI O] COOTBETCTBYIOIIMMH OYKBaMU
Ortser:

A b B r il E

19. VYcranoBuTe mMOCIENOBATEILHOCTh MPOIIECCOB KPYroBOpOTa BOABI B Ouocdepe, HauuHAS C
aTMoc(epHOI BOJIbI. 3alUIIUTE B TAOJIHITY COOTBETCTBYIOIIYIO MOCIEA0BATEIBHOCTD UGD.

1) BbIMajeHUE OCAIKOB

2) ucnapeHue BOJIbl C TOBEPXHOCTH BOJOEMA

3) KoHIEeHcaIus BOJbI B aTMOCdepe

4) MOCTYIUIEHHE TPYHTOBBIX BOJ K BOJOEMY

5) BOUTBHIBaHHME BObI TOYBOM

6) TOCTYIJIEHUE BOJBI B BOJJOHOCHBIN CIIOU

OtBeT:
| | | | | |

20. PaccmoTrpute pUCYHOK C H300pa’keHHEM MOJHUIENTHAA. YKAKUTE YPOBEHb €r0 OpraHU3alliH,
MOHOMEpBI, KOTOpbIE €ro 00pa3yloT, U BUJ XUMHUYECKHX CBA3€H MEXIy HUMH. 3alOJIHUTE IYCThbIE
SYEUKH TaOJUIIBI, WCIOIb3ys TEPMUHBI M TOHATHUS, IPUBEAEHHBIC B criucKe. Jlig KakIol s4erkH,
0003HaueHHON OYKBOH, BBIOEpUTE COOTBETCTBYIOIIUI TEPMUH WJIM COOTBETCTBYIOLIEE MOHATHE M3
IIPEAJIOKEHHOTO CIIUCKA.



Bun
MOHOMEpPAMHU

YpoBeHnb
MOJIUIEeNTHAA

OpraHu3anuu

XUMHNYCCKHUX

CBsI3el

MEXITY

Mounomep

(A)

(b)

B)

CIucoK TEpPMUHOB U XapaKTEPUCTHUK:
1) mepBuuHas CTPyKTypa

2) BOJOpPOAHBIE CBS3U

3) nBoiiHas crnupaib

4) BTOpUYHAs CTPYKTypa

5) aMMHOKHCIIOTa

6) a-crnimpaib

7) HYKIEOTU]

8) menTuaHbIE CBA3U

OtserT:
A

b B

21. Ilpoananusupyiite Tabmuny «CpenHue (QU3MOIOTUYECKUE TIOKa3aTeld KpPOBU U CEpACUHO-
COCYAMCTOMN CHCTEMBI Y TPYIIIBI TYPUCTOB, BOCXOISIIUX HA DBEPECTY.

TToKasaTels Ha yposne mops | 3500 M Hax|5300 M HaJI
YPOBHEM MOPS YPOBHEM MOPS

Cucroyueckoe JaBJieHHe KpoBH B mokoe|119,02 136,63 147,08

(MM pT. CT.)

Jlnacronmueckoe JaBJieHHe KpoBH B mmokoe | 78,90 85,04 89,52

(MM pT. CT.)

Yacrora CepJICIHBIX cokpameHuii | 71,48 74,85 76,09

(ya./mun.)

I'emornoGun (1/11) 144,78 147,23 157,67

Hanomuenue aprepuaiibHoro remoriioonna [ 97,60 88,61 77,70

kucnoposiom (%)

MaxkcuMmanbpHOe moTpediienne kucioposa|0,375 0,394 0,403

(MJ1/KT/MHH.)

Bribepute yTBEepkACHUS, KOTOpPbIE MOXHO CHOpPMYIUPOBAaTH HAa OCHOBAaHUHU aHaIM3a IOJyYEHHBIX

pe3yNbTaTOB.
OTtBeT:

1) Cucronmieckoe JaBJICHUC TIPpU nmoabEMe Ha 3BCpCCT BO3PACTACT U3-3a CHUIKCHUSA TCMIICPATYPhI

BO3/TyXa.

2) Mexay moka3aTelisiMu JIaBJIeHUs KpOBU HA ypoBHE Mops U Beicote 3500 M pa3Huua Ooiblie, uemMm
MEXly ’TUMH MokazaTeasiMu Ha BeicoTax 3500 u 5300 m.
3) AnbnuHECTAM IPUXOAUTCS UCTIOIB30BaTh KUCIOPOIHOE 000pYIOBaHHUE W3-3a HU3KOTO HAIIOJIHEHUS

reMOTJIO0MHA KUCTIOPOIOM.

4) O6BEM BBITATKMBAEMON KPOBH 33 OJJTHO COKpAIllEHHE Cep/Iia He 3aBUCHT OT BBICOTHI.
5) duznonornyeckre NoKa3aTesd OpraHu3Ma 3aBUCAT OT BBICOTHI HaJl ypPOBHEM MOPSI.

Ortser:




Yacte 2. [na 3anucu omeemog na 3aoanus smou yacmu (22-28) ucnonvzytime BJIAHK OTBETOB.
3anuwume cuavana nomep 3adanus (22 u m.o.), a samem pazeépHymolii omeem Ha He2o. Omeemsi
3anucvlgaiime YémKo u pazoopuuso.

22. Tloyemy mpu yKyce KPOBOCOCYHIMMH HAaCEKOMBIMH MECTO yKyca HE PEKOMEHAYETCS CMa3bIBaTh
COCYAOCYKHBAIOIMMU IIpenapaTamMu?

23. Ha pucynkax M300pa)Ke€HbI CKEJIET U PEKOHCTPYKILHS BBIMEPIIEro KMBOTHOTO, oOuTaBmiero 182
MITH JieT Ha3ad. Mcnons3ys pparment «I'€oXpoHOIOTHYecKol TaOIHUIIbl», ONMPEACTUTe, B KaKOW 3pe U
KaKoM nepuoze obuTano JTaHHOE KUBOTHOE.

[Tpu3HaKH, KaKUX COBPEMEHHBIX KJIACCOB COUETAET ITO KUBOTHOE? Kakue uepThl CTpOoeHUs cKenera u
PEKOHCTPYKIIMH KUBOTHOT'O TIO3BOJISIFOT OTHECTH €ro K 3TUM Kiiaccam?

*['eoxpononornueckass tabmuna (CocraBneHa Ha OCHOBE MeXIyHApOIHOW cTpaTHrpadudeckoit
mikansl (Bepcust 2017/02)).

OpbI [Tepuoapt

Ha3Banue IHa3Banue

1 TIPOJIOJKATEITLHOCTD, Bospact (o1 mavana - opei), 1 TIPOJIOJKUTEIIBHOCTb,

MJTH JICT MUIH ICT IMJTH JIET

Kaiino3oiickas, 66 66 YerBepTHYHBIH, 2,6
Heoren, 20,5
[Mameoren, 43

Meso3zoiickas, 186 252 MeroBoii, 79
FOpckuit, 56
Tpuacossiid, 51

[Taneo3oiickas, 289 541 [Tepmckwii, 47
KameHHOyrosbHbIM, 60
JleBoHckuii, 60
Crutypuiickuid, 25
OpnoBukckuii, 41
KemOpuiickuid, 56




24. Haiinute Tpu omumOKuM B HpuBEIEHHOM TekcTe «OCHOBHBIE I€HETHUECKHE 3aKOHOMEPHOCTH.
VYkaxure HOMepa MPeUIOKEeHUH, B KOTOPBIX CAETIaHbl OMIMOKH, HCIpaBbTe UX. JlaliTe MpaBUILHYIO
(hOpMYITUPOBKY.

(1)OcHOBONONIOKHUKOM T€HETHKU 1Mo mpaBy cuutaioT I'. Mennens. (2)OH ycTaHOBWJ, 4TO IpHU
MOHOTHOPHAHOM CKpEIIMBAaHUHM MPOUCXOAMUT pacUlelyieHue Mpu3HakoB B cooTHomeHuu 3:1. (3)IIpu
JUTHOPUIHOM CKPEIMBAHUU IPOUCXOIUT PACLICIUIEHUE IPU3HAKOB BO BTOPOM IIOKOJICHUU B
cootHomenun 1:2:1. (4)Takoe pacmenieHue MNPOUCXOIUT, €CIH TEHBl PACHOJIOKEHBI B
HErOMOJIOTUYHBIX Xpomocomax. (5)T. Mopran ycTaHOBWIJI, YTO €CJIM T'€HBI PACIOJOKEHbI B OJIHOM
XpOMOCOME, TO M MPU3HAKH HACIEAYIOTCS HMCKIIIOUMUTEIbHO BMECTE, TO ecTh cluerieHHo. (0)Takue
reHbl 00pa3yroT rpynny cuemieHus. (7)KomudecTBo rpymnn CHEIUICHHsT paBHO AUILIOUJHOMY Habopy
XPOMOCOM.

25. Pa3HOBUAHOCTAMHU KaKOTO THUIIA TKAHH SIBIISIOTCS KPOBb, JUM(a, KOCTHAs, XpsIEBas M KUPOBas
TKaHU? YKaXuTe 0COOCHHOCTHb CTpOEHHS, QYHKIUU U 3MOPHOHAIBHOE MPOUCXOKICHHE ITOr0 THUIIA
TKaHHU.

26. BozaeiicTBue aHTpOMOreHHOro (hakTopa Ha MPHUPOJHBIE SKOCUCTEMBbl YCHUIIHIIOCH MPHU MEPexoje
YyeJloBeKa 0T COOMpPATeIbHOU JESATEIbHOCTH K 3EMJICACIUIO U KUBOTHOBOACTBY. OOBSACHUTE, [TOUYEMY.
(He MeHee 3-X MPUYNH)

27. Obmas macca Bcex monekyn JIHK B 46 xpomocomax OJHOH COMATHYECKOW KJICTKH YEIOBEKa
cocrapyseT okono 6-10~° Mr. Onpenenure, yemy paBHa Macca Beex Monekyn JJHK B siape kineTku mpu
OBOTEHE3€ Mepe]] HayaIoM Meilo3a U rmociie OKOHYaHUs Meiio3a. OObsICHUTE NOJyUYEHHBIE PE3YIbTAThI.
28. ®opma KpbUIbEB Y Ap030(UIIbl — AyTOCOMHBIN I'eH, TeH pa3Mepa Tella HaXOIUTCS B X-XPOMOCOME.
['eteporamMeTHBIM y IpO30QHIIBI SABISETCS MYXKCKoW moi. Ilpm ckpemmBanumM camoK Apo30(MiI ¢
HOPMAJIbHBIMU ~ KPBUIbSIMH, HOPMAJIbHBIM TEJIOM M CaMUOB C pPEIyLUPOBAHHBIMH KPBUIbSIMH,
YKOPOYEHHBIM TEJIOM BCE IOTOMCTBO MMEJIO HOpPMajbHble KpbUIbSI M HOPMAalbHOE TEJIO.
[TonyuyuBmuxcs B F1 caMIIOB CKPeCTMJIM C MCXOJHOM pOAUTENBCKOM ocoObto. CocTaBbTe cXemy
pemienus 3amauu. Onpenenure TeHOTUIBI poauTenel M moromcTBa Fi, reHoTUnbsl U (EHOTUIIBI
BO3MOXHOro mnoroMmcrtBa F2. Kakasg wacth camok (OT BceX BO3MOXHBIX CaMOK) BO BTOPOM
CKpEeUIMBaHUH (PEHOTUITMYECKH CXOHA C POJAUTENLCKON 0c00bt0? OmpeaeuTe uX TeHOTHUTIBI.

biank oTBeTOB.
Pesynbratel Beimonnenus 3aganuit 1 — 21 (gacte 1)

Ne OtBer Ne OtBer

3aJaHus 3aJaHUs

1. PubocoMel 12. 112 |4

2. buoreorpapuueckuit 13. 111212 ]1
3. 37% 14, 1/5141(2 (316
4, 112 15. 11215

5. 211111112 |2 |16 17112 (1121
6. 50% 17. 11315

7. 113 |4 18. 2111211123
8. 112 (1|12 19. 311|516 (4|2
9. 4 |5 20. 11815

10. 2111112 |12 |21 215

11. 513 (41|62 |1

Pesynbrar BbImonmHeHUs 3amanust 22 — 28 (dacth 2). BeimonHss 3agaHue, MUIINTE aKKypaTHO U
pa300pumBO, COOJIOAsI PA3METKY CTPAHMIIBL. Y CIIOBHE 3aJJaHHsl IEPENUCHIBATh HE HYKHO.

22: TloueMy mpu yKyce KPOBOCOCYIIMMH HACEKOMBIMH MECTO YKyca HE PEKOMEHIYETCS
CMa3bIBaTh COCYIO0CYKUBAIOIIMMH TIperapaTamu’?

1) mpu ykyce B paHy MONAfar0T OaKTepWUH, BUPYChI M TMPOYHME BO3MOXKHBIE HCTOYHUKHU
uHpekuu. Ha wux mnosiBieHne (OpMHUpPYETCs BOCHAIMTENBHAS PEaKIus, I KOTOPOH IO
cocylaM KpOBU K MECTY YKyca MOCTYIMAOT MPOTHBOBOCIATUTEIbHBIC BEIIECTBA U JICHKOIUTHI
(darouutsr).

2) ecnm COCyl CyKaercs, TO TMIOCTYIUICHHE BEIIECTB HEOOXOMUMBIX i (harommurosa
3aTpyAHSAETCS, U HH()EKIHS MOXKET MPOHUKHYTH TITyO)Ke M TOPA3UTh OPTaHM3M.




OTtBer BKIIOYAET B ceOsS BCe Ha3BaHHBIC BBIIIE DJIEMEHTBI, HE COACPKUT OMOIOTHYECKHX
OIIMOOK 2

OtBer BKJIIOYAaEeT B ce0s OMUH W3 HA3BAaHHBIX BHINIC JJIEMEHTOB, KOTOPBIM HE COJCPIKHT
OMOJIOTMYECKHUX OIIMOOK MIIM BKIIFOYAEST ABA dJIEMEHTA, HO MMeeT HeOOoIbIe HeTouHOCTH 1
OtBet HenpaBuiIbHBIN

3a TONOJIHUTENbHYIO HH(OPMAIHI0, HE UMEIOIIYI0 OTHOIICHHS K BOIPOCY 3a7aHusl, Oajibl HE
HAYMCIISIOTCS, HO 32 HAJIMUKE B HEll omuOoK cHuMaeTcs 1 6amn

MaxkcuMaJjibHbIii 621 2

23. Ha pucyHkax u300paXeHbI CKEJIET U PEKOHCTPYKIIHS BBIMEPIIETO )KUBOTHOTO, OOUTABIIETO
182 muH ner Hazazn. Mcmonbe3ys ¢parMeHT «l'€0XpOHOJOTHYECKOW TaOIUIIB», ONpEACIHnTE, B
KaKkoi 3pe M KaKkoM IepHojAe OOHMTajao NaHHOE XHBOTHOE. [IpM3HaKM, KaKuX COBPEMEHHBIX
KJIACCOB COYeTaeT 3T0 >KUBOTHOe? Kakue dYepTbl CTPOEHHUS CKelleTa M PEKOHCTPYKIHH
YKMBOTHOTO TIO3BOJISIFOT OTHECTH €TI0 K ATUM Kjiaccam?

1) apa Me3030iickasi, 2) IepHo FOPCKU;

3) Knacc Penrtuiuu, T.K.

4) HanM4Ke YenocTel ¢ 3ydamu;

5) HayM4YMe IJIMHHOTO XBOCTA U3 HECPOCIIUXCS TTIO3BOHKOB;

6) HanmMUMe pa3BUTHIX MANBLEB C KOTTSIMH Ha MEPETHIX KOHEYHOCTSIX

7) Knacc Itunpl, 1.K.

8) mepbeBOil MOKPOB

8) nmpeoOpa3zoBaHue MIEPEIHUX KOHEUHOCTEH B KPBLIbSI

9) Hanu4Me EBKH

OTBerT BKJIIOYAaEeT B ceOsl BCE HA3BaHHBIC BBIIIC AJIEMEHTBI, HE COACPKUT OHMOJOTHYECKUX
omuobok 3

OtBer BKIIOYaeT B ceOs 6 -7 W3 Ha3BaHHBIX BHINIE AJIEMEHTOB, KOTOpPHIE HE COJAEpKaT
OMOJIOTMYECKHUX OIIHOOK 2

OtBer BKIIOYaeT B ceOs 4 W3 Ha3BaHHBIX BHIINIE DJEMEHTOB, KOTOpPbIE HE COJEpKar
OMOJIOTUYECKHUX OIMOOK 1

Bce uHbIe cuTyalyu, HE COOTBETCTBYIOLIUE MpaBUiaM BbicTaBieHus 3, 2 u 1 6amnma. MJIN
OtBet HenpaBUIbHBIN

3a IOMONMHUTENBHYIO0 WH(OPMAILIKIO, HE UMEIOIIYI0 OTHOIICHUS K BOMPOCY 3a/laHusi, Oasibl He
HAYMCIIAIOTCS, HO 32 HAJIMYKE B Hell omuOoK cHuMaeTcs 1 Gamn

MaxkcuMaJjibHblii 6aJu1 3

24. Haiigure Tpu OmMOKM B TOpuUBEAEHHOM TekcTe «OCHOBHBIE TI'€HETHYECKHE
3aKOHOMEPHOCTH». YKa)KUTe€ HOMepa MPEAJIoKEHNH, B KOTOPBIX CENaHbl OINOKH, UCTIPAaBbTE
ux. JlaiiTe mpaBUIBHYIO (POPMYITHPOBKY.

(3)Ipu auUTHOPUTHOM CKpEIIMBAHUU TPOMCXOJHWT PACHISIUICHUE TPHU3HAKOB BO BTOPOM
NOKOJIEHUH He B cooTHomeHuu 1:2:1, a B coorHomenun 9:3:3:1. Ilpu MoHOrMOpUAHOM
CKpEIIMBAaHUM TpU TOJIHOM JIOMUHUPOBAaHMU BO BTOPOM IOKOJEHHM pACLIEIUIEHUE 10
reHotumy - 1:2:1 u mo ¢penoruny 3:1.

(5)T. Mopran ycTaHOBUJI, YTO €CITM T€HBI PACIOJIOXKEHBI B OJIHOW XPOMOCOME, TO MPU3HAKU
HaCJIEYIOTCS Yallle BCETO BMECTE, TO €CTh CLEIUIEHO, PEXE CLEIJIEHHE HapyIIAeTCsl POLIECCOM
KpPOCCHHIOBepa.

(7)KoanuecTBo rpynn CUEIUIEHUs] paBHO HE TUIUIOMIHOMY, a FalIONIHOMY Ha0OpY XPOMOCOM.

B oTBeTe ykazaHbI U MCTIPaBIEHBI BCE OMUOKH - 3

B otBere yka3zanbl 2-3 ommOKH, UCIIPABICHBI TOJIBKO 2 U3 HUX. - 2

B otBete ykazansl 1-3 ommbOku, ucpasieHa Toiabko 1 u3 HuX. -1

OTBeT HeNpaBWIBHBIN, BCe OLMIMOKU OMPEEICHBI U UCTIPABIECHBI HEBEPHO, WM HE UCIIPABJICHA
HU oxHa u3 HuXx — 0

Ecnu B oTBeTE MOMOIHUTENHHO K 3 MPAaBWIBHBIM, UCIIPABICHO 4 U Oojee MpeIokKEeHHH, TO 3a
Ka)XJI0€ JINIITHEE MCITPABIICHHE MPABUIIHOTO TPETIOKEHHS Ha HETPAaBUIIBHOE CHUMAETCS OJIMH
Oas.




\ MaxkcumanbHbli 0as1 3

25. Pa3HOBHUIHOCTSMHU KaKOTO THUIA TKAHU SIBJSIFOTCS KPOBB, JUMQa, KOCTHAS, XpsIIeBas U
JKUpOBass TKaHU? VYKaxuTe OCOOEHHOCTb CTpOeHUs, GYHKIUHM U SMOpPUOHAIBHOE
MIPOUCXO0KICHUE ITOTO TUTIA TKAHHU.

1) KpoBb, numMba, KoCTHAasI, XpSIeBas U )KUPOBasi TKAHU - OTHOCSTCS K COSTUHUTEIILHON TKaHH
2) B coenMHUTENbHOM TKAaHW KJIETKA PACIOJOXKEHbI HEIJIOTHO, XOPOIIO Pa3BUTHI
MEXKJIETHUKH. OHU 4acTO 3alOJHEHBI PA3IUYHBIM MEXKKJIETOUHBIM BEIIECTBOM — BOJIOKHAMH,
HEOPTaHUKOW, MOTYT OBITh KUAKOCTHIO (I1a3Ma) u T.1. KieTku o0pasyromue COeTMHUTEIbHYIO
TKaHb Pa3HOPOHBIE, YACTO COJAEPKATCS KIETKH UMMYHHOU CHCTEMBI.

3) ®yHkuu — Tpodryueckas, ormopHasi, 3alIiuTHAsL. DTO OCHOBHBIC. [[J1s1 KpOBH — TPaHCIIOPTHAS,
TEPMOPETYIIALUA, PETYISATOPHAS, AbIXaTeIbHAS U TIP.

4) B nporuiecce amOpuoreHesa odpa3yercs u3 Me30J1epPMEI.

OTBeT BKJIOYAaEeT B ceOsl BCe HA3BaHHBIC BBIIIE JJIEMEHTBI, HE COACPKUT OHMOJOTHYECKHUX
OIIHO0K 3

OTBeT BKJIIOYAET B ce0s YEThIpE M3 HA3BAHHBIX BBIIIC AJIEMEHTOB, KOTOPBIE HE COZICpIKAT
OMOJIOTMYECKHUX OIIHOOK 2

OtBer BKIOYaeT B ce0s 2-3 W3 Ha3BaHHBIX BBINIC DJICMEHTOB, KOTOPBIE HE COJAEpIKaT
OMOJIOTMYECKHUX OIMOOK 1

Bce uHble cutyanuu, HE COOTBETCTBYIOLIUE NpaBUiaM BbicTaBieHus 3, 2 u 1 6amna. MJIN
OtBet HenpaBuibHBIN

3a JOMONHUTENBHYIO0 HH(OPMALIKIO, HE UMEIOIIYI0 OTHOIICHHUS K BOIPOCY 3aJaHus, OaJlIbl HE
HAYMCIIAIOTCS, HO 32 HAJIMYKE B Hell omuOoK cHuMaeTcs 1 6amn

MaxkcuMaJjibHblii 6aJu1 3

26. BosgeiicTBue aHTPONOreHHOTO (PakTopa Ha MPUPOJHBIE SKOCUCTEMBl YCHIIMIIOCH MPHU
Hepexo/ie 4YeloBeKa OT COOMpaTeNbHOW AEATENbHOCTH K 3€MIICACIHIO U KMBOTHOBOJCTBY.
OO0®bscHUTE, TOYeMy. (He MeHee 3-X MPUYNH)

1) Ilepexon k 3emienenuio IpUBEN K MACCOBOM BBIPYOKE U CKUTAHUIO JIECOB, K COKPAILLEHUIO U
MCUE3HOBEHUIO MTPUPOIHBIX IKOCUCTEM.

2) Pa3BuTHE CKOTOBOJACTBAa CONPOBOXKIAIOCH BBITANTHIBAHMEM  PACTHTEIBHOCTH |
YIJIOTHEHUEM TOYBBHI.

3) Bosee coBeplieHHbIE PHEMBI OXOTHI U Pa3pyLICHUE CPEJl )KU3HU MPHUBEIU K COKPAIICHUIO
O61opazHooOpasusl.

OTtBer BKIIOYAeT B ceOs BCE HA3BAHHBIC BBIIIE 3JIEMEHTHI, HE COJCPKHUT OMOIOTHYECKUX
omnoox 3

OTBer BKIIOYAeT B ceOsl /Ba M3 Ha3BAaHHBIX BBINIE JJEMEHTOB, KOTOpPBIE HE COJEpKat
OMOJIOTUYECKHUX OIIMOOK 2

OTBer BKIIOYAaeT B ce0s OJHO W3 HA3BAaHHBIX BHINIE JJIEMEHTOB, KOTOpPBIE HE COJAEpKaT
OMOJIOTNYEeCKUX OMIMOOK 1

Bce uHble curyanuu, He COOTBETCTBYIOLIWE NpaBUjiaM BbicTaBiieHus 3, 2 u 1 6amna. MJIN
OtBet HenpaBuibHBIN

3a JOMONHUTENBHYIO0 HH(OPMALIKIO, HE UMEIOIYI0 OTHOIIEHUS K BOIPOCY 3aJaHus, OaJlbl HE
HAUYUCIIAIOTCS, HO 32 HaJIMYKe B Hell ommnbok cHumaetcs 1 6amn

MakcumagnbHblii 6as 3

27. Obmas macca Bcex mosiekyn JIHK B 46 xpoMocomax OAHOW COMATHYECKON KICTKH
yenoBeKa cocTapseT okojio 6-107° Mr. OnpesenuTe, ueMy paBHa Macca Bcex Moiekyn JJHK B
sipe KJIETKH MPH OBOTEHE3€ IMepe]] HayaJoM Meio3a M IMociie OKOHYaHus Meito3a. O0bscHUTE
IIOJIy4YEHHBIE PE3YJIbTATHI.

1) Macca Bcex momekyn JIHK B siape kieTku mepea HavyajioM Melo3a B JBa pa3a OoJiblie,
MOTOMY YTO IIPOUCXOJUT MPOLIECC PeAYIIIMKAaLNU — yaABoeHUus Mosiekyn JJHK.

2) Bo Bpems Meii03a MPOUCXOIUT YMEHBIICHHUE TEHETHYECKOW HH(POPMAIIUU — OCTaeTCS
rafIoONHOE YHUCIO OJHOXPOMAaTHIHBIX XpoMocoM. [loaTtoMy kommuectBo Mosekyn JHK




yMeHbIIaeTcs B 4 pa3a 3a J1Ba JICNCHUS Meio3a.
2) Iepen Hauamom Mmeifosa - 6-:107° x 2 = 12-107° mr; nocie okoruaHns mMeiosa - 12-107°: 4 =
3-10° mr

OtBer BKJIIOYAaeT B ceOsl BCe HA3BaHHBIC BBIIIE JJIEMEHTHI, HE COACPKUT OHMOJOTHYECKHUX
OIInO0K 3

OtBer BKIOYAET B ceOS JIBa W3 HA3BaHHBIX BBIINIE AJIEMEHTOB, KOTOPBIE HE COJAEpIKaT
OMOJIOTHYECKHX OIIHOOK 2

OtBer BKIIOYACT B ce0s OJMH W3 HA3BAHHBIX BBIINIE DJIEMEHTOB, KOTOPBIH HE COICPIKUT
OHMOJIOTHYECKUX OIIHOOK 1

OtBeT HenpaBuiIbHbIN 0

MaxkcuMaJbHBINH 0211 3

28. ®opMma KpBUIbEB y APO30QIIBI — AyTOCOMHBIN T€H, TeH pa3Mepa Teina HaxoauTcs B X-
XpomocoMe. ['eTeporaMeTHbIM Yy JpO30QHIIBI SBISETCS MYXKCKOW mmoi. Ilpu ckpemuBaHuM
caMOK Jpo30duiI C HOPMaJIbHBIMU KpPBUIBSIMH, HOPMAIBHBIM TEIOM H CaMIIOB C
peIyIUPOBAaHHBIMU KPBUIbSIMH, YKOPOYEHHBIM TEJIOM BCE MOTOMCTBO HMMEJIO HOPMAJbHBIC
KpbUTbSs M HOpManbHOe Teno. I[lomyumBmmxcs B FicamIioOB CKpecTHIIM C  HCXOJHOU
poauTenbekoi 0coObt0. CocTaBbTe cXeMy pelieHus 3agaun. OnpenenuTe reHOTUIIbI POAUTENeH
¥ TTOTOMCTBA F1, TEHOTHIBI U (PEHOTUTIBI BO3MOXKHOTO TIoToMCTBa F2. Kakas wacte camok (ot
BCEX BO3MOJXKHBIX CaMOK) BO BTOPOM CKPEIIMBAaHUHM (PEHOTHIMYCCKH CXOJHA C POJIUTEIHCKOM
0co0b10? OnpeenuTe uX reHOTHUIIBI.

HopwmainbHble Kpbuibs — A
PenymupoBanHbie KpbLIbs — a
HopmanbHoe Teno - XB
YKopoueHHoe Teso — XP

1) P Q AA XBXB X J aa XY
HOPM. Kp.; HOPM. T€JIO penyi. Kp,; yKop. TeJo
r AXB aX® aY
Fi 1 AaXBXP: 1 Aa XBY
HOPM. Kp.; HOpM. Teno — 50%camku u 50%camMiibl
2)Pg @ AAXBXB X 4 AaxBY
HOPM. Kp.; HOPM. TEJO HOPM. Kp,; HOPM. TE€JIO
r AXB AXB, AY, aXB, aY
Fe  1AAXPXB:1AAXPY :1aaXBXP®:1aaXBY
HOPM. Kp.; HOPM. T€JIO penyi. Kp,; HOpM. TEJIO

25% camxn 25% camupl  25% camku  25% camigsl
3) 50% camok (OT Bcex BO3MOXKHEIX caMok) ¢ reroturnoM AAXEXE Bo Bropom ckpermusanun
(EeHOTUIMYECKH CXOIHBI C POAUTENHCKON 0COOBI0 HOPM. KPBUIbsl U HOPM. TEJIO.

JlormyckaeTcsi WHas TeHETHYEeCKas CHMBOJIMKA. DJIEMEHTHI | ¥ 2 3aCUUTHIBAIOTCS TOJBKO IPH
HAIMYUU ¥ TEHOTHUIIOB, ¥ (DEHOTHUIIOB POJUTENEH M BCEX BO3ZMOXKHBIX TOTOMKOB

OTBeT BKJIIOYAET B ceOS BCe HA3BaHHBIC BHINIC 3JIEMEHTBI, HE COJCPKHUT OMOJIOTHUCCKHUX
OmInooK 3

OTBeT BKJIIOYAET B ceOs JBa W3 HA3BAHHBIX BBINIC JJIEMEHTOB, KOTOpPBIE HE COJIEPIKAT
OMOJIOTHYECKHUX OIIHOOK 2

OTBeT BKJIIOYAaEeT B ceOs OMUH W3 HA3BaHHBIX BHINIC JJIEMEHTOB, KOTOPBIA HE COJCPIKHT
OMOJIOTUYECKHUX OIIMOOK 1

OtBeT HenpaBuiIbHbBIN 0

MaxkcuMaJbHBIH 01T 3

TUITIOBBIE 3AJIAYU 11O BUOJIOI'UH ni1s caMOCTOSITEIbHOM TTOATOTOBKU
Xumuueckuii cocras (3amanus muaun 3 u 27 KMa o 6uonorun).
1. B onnoit monekyne AHK nykneotunsl ¢ agenuHoM (A) coctaBisitor 20% ot oOmiero ymcia
HykieoTunoB. Ompenenure konudecTBO (B%) HykineotuaoB ¢ ryanuHoM (I'), tumunom (T),
ruto3uHoM (1) B monekyne JIHK 1 00BsICHUTE MONTY4YEHHBIE PE3YIIbTATHI.



2. B "Hekoropoit monekyine JIHK Ha momto HyKI€OTHI0B ¢ aICHUHOM U TAMUHOM B CYMME TTPUXOAUTCS
30%. Ompenenure NPOLEHTHOE COJAEPKAHME HYKJICOTHIOB C I'YaHUHOM, BXOJSIIUX B COCTAaB 3TOM
MOJIEKYJIbl. B 0TBeTE 3amuImTe TOJIBKO COOTBETCTBYIOLIEE YHUCIIO.

3. Kakoe 4ucio HYKJICOTHIOB HEOOXOAMMO I peruiukanuu ogHou nodepHedt nemm JIHK, ecnu
dbparmeHT MaTtpuuHOoW e coaepxkuT 100 wmoHOMepoB? B oTBeTe 3amumIMTE  TOJBKO
COOTBETCTBYIOILIEE YHCIIO.

4. B monekyne JJHK 100 HykieoTHI0B ¢ TUMHHOM, 4TO cocTaBisieT 10% oT olmiero kKoiaumdecTa.
CKOJIbKO HYKJIEOTHUJIOB C T'yaHHHOM? B 0TBeT€ 3aluuInTe TOJIBKO COOTBETCTBYIOIIEE YHUCIIO.

5. B monekyne JJHK naxomutcs 1400 nykneorunoB ¢ TumuHoM (T), uro coctaBiger 5% ot oOuiero
yucna. Omnpenenure CKOJbKO HyKiIeoTH10B ¢ ryaHuHoM (I'), agenunoM (A), nurtosunoMm (LI)
COAEPKUTCSA B OTAeIbHOCTH B Mosiekyne JIHK.

6. B JIHK na ponto HykineotnaoB ¢ TUMHUHOM npuxomutcs 20%. Omnpenenaute MpOLEHT a30TUCTBIX
OCHOBaHUH C TPOHHOM CBA3bI0. B OTBETE 3aUIINTE TOJBKO COOTBETCTBYIOLIEE YHUCIIO.

7. B onnoii unenouke monekynsl JHK umeercs 31% anenuna, 25% tumuna u 19% uurosuna.
PaccuuTaiitTe, KakOBO MPOLEHTHOE COOTHOILIEHUE HYKJIEOTHI0B B iByxuenoueunoi JTHK.

8. Ise nern monekynsl JIHK ynepskuBarorcst Ipyr mpoTuB apyra BOJAOPOJHBIMU CBs3siMH. JlaHa oqHa
nens monekynasl JJHK: AAATITIL. Hanumure koMmIiieMEeHTapHYIO Lellb M yKaXuTe obliee
KOJIMYECTBO BOJOPOJIHBIX CBS3EH.

9. Jlee uenm wmonekynsl JIHK yaepxuBaroTcs npyr HOpOTUB JApyra BOJOPOAHBIMHU CBSI3SIMHU.
Onpenenure 4nuciao HYKJIEOTHIOB C aJIEeHUHOM, THMUHOM, T'YaHMHOM U IIUTO3MHOM B Moiiekyne J{HK,
B KOTOpoil 60 HYKICOTHIIOB COEAMHSIIOTCS MEXIY COOOW IBYMsI BOJOPOIHBIMH CBSI3IMH, U 28
HYKJIEOTHJIOB — TPEMSI BOJIOPOIHBIMU CBSI3SIMHU.

10. B wmonexkyne JHK comepxutrcs 70 nykneorumoB ¢ tumuHoMm (T). Ompenenure CKOIBKO
HYKJICOTUJIOB C ajlieHHuHOM (A) coxepxar mouepuue mosiekynbl JJHK, oOpasyrommecss B mporiecce
pPEeNYIUIUKAIINH, U OOBSICHUTE MOJIYyYEHHBIE PE3YIbTATHI.

11. MHCYNMMH CONEp>KUT ABE IIETH, KOTOPBIE YIEPKUBAIOTCS ABYMs S-S cBsi3siMH. B omHOM menwm
coepxutcs 21 aMUHOKUCIOTHBIA OCTaTOK, a B Ipyroil — 30. CKONbKO MENTUIHBIX CBSI3€H B COCTaB
Oenka nHCynuHa? B oTBeTe 3aMuIINTE TOJIBKO COOTBETCTBYIOIIEE YHCIIO.

12. Yyactok onHoit u3 aByx neneit monekyisl JJHK conepxut 250 HykiieoTu10B ¢ ageHUHOM (A), 75
Hyks1eoTH10B ¢ TUMUHOM (T), 100 Hykneotunos ¢ ryananoM (I') u 25 HykieotusoB ¢ nuro3uHom (LI).
Kakoe konuuectBOo HykjeoTHaoB coaepxkutcs B AByx uemsax JIHK? B orBere 3amummre TONbKO
COOTBETCTBYIOILIEE KOJIMYECTBO HYKIEOTHIOB.

O6men BenecTB (3aaanust unuu 3 u 27 KMMa no 6uosorun).

1. Cxonpko monekyn AT® Oyner CHHTE3UPOBAHO B KIETKAX JYKAPUOT MPH IOJIHOM OKHCIECHUHU
dbparmMeHTa MOJIEKYNbI Kpaxmaina, coctosmiero u3 10 octaTkoB rioko3el? B oTBeTe 3amuInTe TOJIBKO
COOTBETCTBYIOILIEE YHCIIO.

2. Kakoe makcumanbHOoe konudecTBO AT® MoOXKeT CHHTE3MpOBAThCS B KIETKE MPU OKHCICHUU
dbparMeHTa MOJIEKYIbI TJIMKOTEHA, cocTosmero n3 100 MOHOMEPHBIX 3BEHBEB JI0 YIJIEKMCIIOTO ra3a H
BosibI? OTBeT nosicuute. [loTepssMu sHEPruu Ha TPAHCIIOPT MOXKHO IpeHeOpeyb.

3. B mporecce muCCHMMIISIIIAN TTPOU3OIIIIO PACIISTUICHHE MOJIEKYINBI TIUKOTeHa, cocTosmero u3 10
OCTaTKOB TJIIOKO3bI, U3 KOTOPBIX MOJHOMY (KHCIOPOJHOMY) PACUICTIJICHUIO MOABEPIIOCH TOJIBKO 3
Mosiekynbl. Ckonbko Mosiekyn AT® mpu stom cuntesupoBaHo? Ckoibko monekyn AT® Oyner
CHUHTE3UPOBAHO MPH MOJTHOM OKUCIICHUU (parMeHTa?

4. B mpouecce AMCCUMWISALIAN POU30LUIO PACIIEIVIEHUE 8§ MOJIEKYJI TJIFOKO3bI, U3 KOTOPBIX ITOJTHOMY
(KMCTIOPOJTHOMY) PpaCIIEIUIEHUIO TOABEPIIoch TONBKO 2 MoJeKyidbl. CKOJBKO MOJIEKYT MOJOYHOMN
KHUCJIOTBI M YTJIEKUCIIOTO Ta3a Mpu 3TOM 00pa30BajIoCh?

5. B mpouecce AUCCUMWIALMN NTPOU30IIUIO PACILEIIIEHUE 8 MOJIEKYJI IIIFOKO3bI, U3 KOTOPBIX MTOJHOMY
(KMCTIOpPOAHOMY) PaCHICTUICHHIO TTOJBEPIIIOCH TONBKO 2 MoJjekynbl. a) Ckoibko moisiekyn AT® npu
3ToM cuHTe3upoBaHo? 0) Ckonpko Mosiekys Oz IPH 3TOM HCIIOJIB30BaHO?

6. B mpomecce ramkonusza o0OpazoBasiock 42 MOJEKYJBI THUPOBHHOTPAJAHOW KHCIOTHL. Kakoe
KOJINYECTBO MOJIEKYJ TJIIOKO3bI TOJBEPINIOCHh PACHICTIIICHUIO U CKOJBbKO Mojekya ATd obpasyercs
NP TTOJTHOM OKUCJICHUU?

7. Kakue mpoaykTel 00pa3yroTcss U ckoibko Mosiekyn AT® 3amacaercss B KIETKax IPOXOKEH mpu
CIIUPTOBOM OPOKEHHH B pe3yJIbTaTe PACIICIICHUs 15 MOJIEKYI ITIOKO3bI?




8. Uccnenoanmsi omnoro u3 BuaoB H-PHK mokazanm, dro B ee Moiekyne Ha OO0 TyaHWHA
npuxoautcs 30%, a Ha nomto muTo3uMHa - 25% OT Bcex a30TUCThIX OocHoBaHUM. CKOJBKO (B %)
aJIcHHMHAa U TUMHUHA COJIEP’KUTCS B TOM 4yacTu AByx1uenodeuHo mosekyibl JIHK, Ha ydyactke koTtopoit
B IIpOLIECCe TPaHCKpUNIIMK oOpa3oBanach 31a u-PHK? B oTBeTe 3anuimmTe TOIBKO COOTBETCTBYIOIIEE
YHCIIO.

9. B uPHK conepxanue ageanna cocrapisieT 22%, muto3uaa — 27%%, ryanuna — 23% u yparia —
28%. CxonbKO MpOLEHTOB ajeHuHa conepxkutcs B yuactke JJHK, nHa xoropom Obin ocyliecTBieH
cuHTe3 ykazanHoi nPHK? B oTBere 3anummure TOJIbKO COOTBETCTBYIOIIEE YUCIIO.

10. Yyacrok ogHoit u3 aByx 1emnen Mmoiekynsl JJHK cogepxut 300 nykineornaos ¢ ageanHoM (A), 100
¢ TumuHOM (T), 150 ¢ ryanunom (I') u 200 ¢ uurozunom (I1). Kakoe uucno nykneorunos ¢ A, T, ', 11
comepxutcs B nByX Iemnsax moisiekyabl JIHK? Ckonbko aMUHOKHCIOT JIOJDKEH COJIEp)KaTh OEJIoK,
KOAMPYEMBIN 3TUM ydyacTKoM mojekyinl JJHK?

11. benok cocrout u3 100 aMUHOKHUCIIOT. Y CTaHOBUTE, BO CKOJIBKO pa3 MOJIEKYJISIpHAs Macca y4acTka
reHa, KOAMPYIOUIETO JaHHBIA OEJIOK, MPEBBIMACT MOJEKYSIPHYIO Maccy OenKa, €Clid CpemHss
MOJIEKYJIApHas Macca aMMHOKuUCIo0ThI — 110, a Hykneoruaa 300.

13. benok cocroutr u3 130 amwmuokucnor. YcranoBute uucio HykieotunaoB B MPHK u JIHK,
KOAMPYIOMIMUX JaHHBIM Oenok, u yucio monekyn TPHK, kotopbie He0OX0AUMBI ISl CUHTE3a JaHHOTO
Oenka.

14. VYyacrox wnenu JHK, xoxupyromuii NepBHUHYIO CTPYKTYpy HOJHUIENTHAA COCTOUT U3 15
HyKi1eoTH10B. Ompenenute uuciao HykiaeotunoB Ha MPHK, komupyrommx amMMHOKHCIOTBHI, YHCIO
AMUHOKUCIIOT B onunentuae u konnuecTBo TPHK HeoOXoaumbIxX A epeHoca 3TUX aMUHOKHUCIIOT K
MECTY CUHTE3a.

15. B tpancnsanun ydactBoBano 30 monekyn TPHK. Onpenenure 4ncino aMHHOKHCIOT, BXOJSIINX B
COCTaB CHHTE3UPYeMOro Oeika, a TaKKe YUCIIO TPUIUIETOB M HYKJIEOTUIOB B Y4aCTKE I'€Ha, KOTOPBIN
KOJIUPYET 3TOT OEJOoK.

16. Nudopmarmonnas gacte uPHK comepxur 120 mHykineoruaoB. OnpeaennTe YMCI0 aMHHOKUCIIOT,
BXOJISIIIUX B KOAUPYEMBIH ero Oenok, uucio mosiekyn TPHK, ydacTByrommx B npouecce OnocuHTe3a
3TOro OeliKa, YMCIIO TPUILUIETOB B YYaCTKE T€Ha, KOJUPYIOLIUX MEPBUYHYIO CTPYKTYPY 3TOT0 OeJKa.

17. Ongna makpomoinekyna Oenka, cocrosimas U3 540 aMUHOKHCIOT, CHHTE3HpPYeTCs B pHOOCOME B
teueHUn 90 cexyHa. CKOJIBKO aMHHOKHUCIIOT “‘CIIMBAETCS’ B MOJEKYJIy 3Toro Oenka 3a 1 cekyHuy?
Ckonpko BpeMeHH TpelyeTcss KIeTKe A CHuHTe3a HeOombmoro Oenka, cocrosmiero u3z 300
AMUHOKHCIJIOTHBIX 3BEHBEB?

18. Ckonbpko HYKJI€OTHAOB cofepkuT reH (06e nenu JIHK), B koTopoMm 3amporpamMmmMupoBaH 0eiok U3
500 amunokucnot? Kakyto oH uMmeer 1uHy (paccrosiuue Mexay Hykieotuaamu B JIHK cocraBnser
0,34 um)? Kakoe Bpemsi MOHAAOOHUTCS JUIsl CHMHTE3a JTOr0 OelKa, €CIM CKOPOCTh MepelBHKEHUS
pu6ocombl mo nPHK cocTasmisiet 6 TpumnieToB B CeKyHIY?

19. ®parment nermu PHK — 5TIIYTTAAVTL3 . ITocTpoiiTe KOMILUIEMEHTAPHYIO €if ABYXIIETIOUEUHYIO
nenb JIHK, ¢ yaeTom npaBmiia antumapamienbHocTd. Kakyro JMHYy nMeeT 3Ta MOJIeKyJia (pacCTOSTHUE
mexay Hykineoruaamu B JIHK cocrasnsier 0,34 Hm)?

20. Kakoii koo monekyisl ”PHK OyneTr cooTBeTcTBOBaTh TpHUIUIETY HyKJIeoTH10B ATL] B MOekye
JIHK? Kakoii tpunner Ha JIHK coorBeTcTByeT anTHKo10HY AAY Ha TPHK?

21. ®parMeHT HavYasa reHa UMEeT CIEeTYIONYI0 MOCIIeI0BAaTeIbHOCTh HYKJICOTHIOB:

I TAOUUTATALTAT ALL

I'en comepxut wHGOPMATHBHYIO W HEMH(POPMATUBHYIO YacTH s TpaHciasuuu. WHpopMaTtuBHas
4acTh I'€HAa HAYMHAETCA C TPUILIETa, KOAMPYIOUIEro aMuHOKuciaory Mer. C Kakoro HyKIJIe€OTHJa
HauMHaeTcs HH(oOpMmaTuBHAas dacTh reHa? Omnpenenure IMOCIEI0BATEIbHOCTh AMHHOKHUCIOT BO
dbparmeHTe monunenTuaHON 1enu. OTBET MOSICHUTE.

22. ®parment nienu uPHK — HTAT'YAVYIUVIT. Onpenenure mociaeaoBaTeIbHOCTh HYKICOTHIOB
JHK (tpanckpubupyemyio H cMbICIOBYI0 Lenu), antukononsl TPHK u mocnenoBarenbHOCTBH
AMHUHOKMCJIOT, KOTOpas COOTBETCTBYET JaHHOMY (parMeHTy reHa. 0003HaubTe 5 U 3’ KOHI[bI MOJEKYI
JHK, uPHK u antuxkomono TPHK. Jlns pemieHust 3ajaHusi HCIONB3yHTE TaONMIly T€HETUYECKOTO
KoJa.

23. Kak Oyner Boirnsaets yyactok nenu nPHK, ecnu tpermit nykneotun nepsoro tpurmiera B JJTHK
(F'THHAT'TIILIA) 6ynet 3ameHeH Ha HyKJIeoTu 17



24. TlocnenoBatenbHocTh HykineotunoB B nemu JIHK — TAIUIITATAILITATALL B pesynbraTte
3aMeHbl ofHoro Hykjieotuaa B Mosekyne JIHK: uerBepras amumHOKuciaoTra BO (pparmente
NOJIMIENTHIA 3aMEHWIach Ha aMUHOKMCIOTY Ban. Omnpenenute aMUHOKHUCIOTY, KOTOpPast
kogupoBasiack 10 Myranuu. Kakue m3menenus npousounum B JIHK, uPHK B pesynbpraTe 3ameHbl
onHoro Hykieotuna? OtBer mnosicHuTe. J[7s BBINOJHEHUS 3aJaHUS HCIONb3yWTE TaOIUILy
TEHETUYECKOTO Ko/a. biaronaps kakoMy CBOMCTBY '€HETUUYECKOr0 KOJla OJHA U Ta e aMUHOKHUCIIOTa
Y pPa3HbIX OPraHU3MOB KOJAUPYETCS OJTHUM U TEM K€ TPUILIETOM?
25. IlocnenoBarenpHOCTh HyKIeotunoB B mermu JJHK — I'TTHITAATTIATITTA. B pesynbrare
MyTalMy OJHOBPEMEHHO BBINAJAIOT TPETUM HYKJIEOTUJ U TPETUW TPUILIET HYKICOTHIOB. 3alULINTE
HOBYIO HYKJIEOTHAHYIO mocnenoBatenbHocTh nenu JJHK. Onpenenure nmo Heil mociieoBaTeabHOCTh
HykieotuioB B MPHK u mocnepoBarenbHOCTs aMUHOKUCIOT B mnonunentuae. Jlis BbINOTHEHUS
3a/1aHus UCTIONB3YITE TAOJUIly TEHETHUECKOTO KO/Ia.
26. B nocnenoarenpHocTH Y oqHOo# u3 1eneit JJHK ATTIATTTAA npou3omnio BellaeHue BTOPOTO
HYKJICOTHJIa B TpeTheM TpuruieTe. Onpenenure UCXOIHYI0 aMUHOKHCIOTHYIO TMOCIIEI0BATEIbHOCTD.
W3menuTcst 11 nepBUYHAs CTPYKTypa UCXOAHOro nonunentuaa. K kakomy BUy MyTalluii OTHOCUTCS
9Ta MyTalus?
27. ®parment nenu JHK wmmeer nocnemoBarenbHocTh HykiaeoTunoB: ALIITTAAITTIHTAALL B
pe3yabpTaTe MyTallud B TPETHEM TPUILUIETE TPETUN HYKICOTH 3aMeHeH Ha Hykieotun L. Onpenenure
nocineaoBarenbHOCTh HykIeoTu0B Ha UPHK o ncxomgnomy dparmenty uenu JIHK u usmenennomy.
Urto npou3oitier ¢ pparMeHTOM TOJUICITH/IA U €r0 CBOMCTBaMHM IOciie Bo3HuKIeH myraruu JJHK?
Jaiite oObscHEHUE, UCTIONb3ysd CBOM 3HAHUS O CBOMCTBaX I'€HETUYECKOTo. Koja. [[isi BhIMOIHEHUs
3a/IaHUS UCTIIOJIb3YUTE TAOIHIy TEHETHYECKOTO KOJIa.
28. Yuacrok monekyibl JJHK — TATTAATAI'TI'LTTL. Ilepeuncnure He MeHee 3-X MOCIEACTBUMN, K
KOTOPBIM MOXKET IMPUBECTH CIIydaifHasi 3aMeHa cebMoro Hykiaeotuaa Tumuna (T) Ha muTo3uH (11).
29. Omna w3 wuemedt JHK wumeer crneayroniylo mocneAoBaTeIbHOCTh  HYKJICOTH]IOB:
THAITTATTHATT ALLL. Onpenenute nocieaoBarenbHOCTh HykieoTu0B UPHK 1 aMuHOKHCIIOTHYTO
MOCJIEIOBATEIbHOCTh ~ COOTBETCTBYIOLIErO0  mnonunentuaa. Kak HW3MEHUTCS  aMUHOKUCIOTHAs
MOCJIEIOBATEILHOCTh yYacTKa KOJIUPYyeMOro Oenka, eciau BTOopodl W uerBepThii Tpurietsl JHK
MOMEHSITh MecTaMu? {7151 BBITIOJIHEHUS 33[JaHUS UCTIONB3YHTE TaOINIly TeHETHUYECKOTO KO/a.
30, Opmna w3 uenert JIHK wumeer cremaymoomiyro  MmOCIeAOBATEBHOCTh — HYKJICOTHJIOB:
THATOTTI'UI'TIAALLL. Onpenenute nocnenoBaTenbHOCTh HyKIeoTHA0B MPHK 1 aMuHokucnoTHyo
MOCJIEIOBATEIbHOCTh ~ COOTBETCTBYIOIIETO  mojunentuaa. Kak W3MEHUTCS  aMUHOKUCIOTHAs
MOCIIEAOBATENHHOCTh y4YacTKa KOJIUPYeMOro Oeika, eciau BTOpod M ueTBepThlii Tpuruietsl JIHK
NoMeHsTh Mectamu? Jlalite oOBsICHEHHE, HCMONb3ysl CBOM 3HAaHUS MU CBOMCTBaX TIeH. koja. s
BBITIOJTHEHU S 33/IaHUS UCIIONB3YHTE TaOIHIly TeHETHYECKOTO KOa.
31. Omna w3 neneir JIHK wumeer mocmemoBarenpHOCcTs ITATITILTITTLITL. OO0bsicHuTe, Kak
WU3MEHHUTCS CTPYKTypa OeJKa, eClIi MPOU30MIeT yIBOSHUE YETBEPTOro TPUILIETa HYKJICOTHUIOB B LU
JHK. [Ins BeIMOSHEHUS 3a1aHUS UCTIOJIB3YUTE TaOIHIy TEHETHIECKOTO KOIa.
32. Monekynsl TPHK ¢ coOTBeTCTBYIOIIMMU aHTUKOJAOHAMH, BXOASIT B PHUOOCOMY B CIIEAYIOIIEM
nopsake: ALY, T'YA, VYI'A, HIT, YAA. Onpenenute HYKICOTHIHYIO MOCIEA0BATEIBHOCTh
cMbIciioBol U TpaHckpuoupyemoit neneit JJHK, ”PHK 1 aMHHOKHCIOT B MOJIEKyJI€ CHHTE3UPYEMOTO
nentuaa. Onpenenure yncio HykineotuaoB JAHK, cogepxamux anenun (A), ryanus (I'), Tumun (T),
uuro3ud (L) B nByxuenoueuHoit monekyne JIHK. OtBer nosichurte. [l BBINOJHEHMS 3aJaHUs
UCIIONIB3YWTE TaONMIly TEHEeTUYeCKOro Koaa. I[Ipu BBIIOJIHEHWHM 3alaHUsl y4YWUTHIBAWTE, YTO
antukosioHsl TPHK anTunapamnensusl kononam nPHK.
33. [poanamm3upyiite (hparMeHTH MOJIEKYJ, OINpPEICINTe MX Ha3BaHUE, OOOCHYHTE Ball BHIOOD.
Cy1iecTByeT 1 B3aUMOCBSI3b MEXKIY MPEICTaBICHHBIMU (parMeHTamMu Mosiekyin? OTBeT 00OoCHYITe.
J171s BBIOSTHEHUS 3aaHHSL UCTIONIb3YHTE TaOIHIly TeHETHYECKOTO KOJIa.

II-AAY-IYT-VIT-I'YI-ALOT-THA

HIT-TTA-IAL-ALL-LAT-TTH-ITT

ana-une-ne-Tpu-gpeH-Tpe-mpo
34. B pesynapraTe MyTanuu BO (parMeHTE MOJIEKYJbl Oelka aMMHOKHCIOTa (eHmnanaHuH (deH)
3aMeHWNiach Ha J3uH (n3). OmpenenuTe aMHUHOKUCIOTHBIM COCTaB (parMeHTa MOJICKYJIbI
HOPMaJILHOTO W MYTHpOBaHHOro Oenka u (pparment myrtupoBanHod WPHK, ecnmu B mopme mPHK



umeeT mnocnenoBarebHOCTh: [IYIUITIAALITIYYIAAY. OtBer nosichure. s pelieHus: 3aJaHust
UCTIONIB3YHTE TaOIUIy TE€HETUYECKOTO KOJIa.

35. ®parment monekynbl JJHK unmeer mocnenosarenbHOCTh: ATAAITATILIUTTTT. Onpenenute
AMUHOKHUCIIOTHBIA cocTaB (parmMeHta Oeika W 00OCHyiWTe CBOM oTBeT. Kakue W3MEHEHHsS MOTIIH
MPOM30MTH B pe3yjibTaTe TEeHHOW wMyTtanmuu Bo (parmente wmonekynasl JHK, ecou Tperbs
aMUHOKHCJIOTa B MOJIMIIENITUE 3aMEHIWIACh HA aMMHOKHCIOTY nuc? Kakoe CBONCTBO M€HETHMUECKOTO
KOJla TIO3BOJIACT TMOJYyYUTh pasHble ¢parmeHTsl MyrtupoBaHHor JIHK? OtBer mnosicaure. Jlns
BBITIOJIHEHUS 3aJIaHHsI UCIIOIB3YHTE TaOJIUIly TEHETHUECKOTO KOAA.

36. I'eneTnueckwuii anmapaT Bupyca npeactasieH mojekynoi PHK. ®dparmeHT 3T0il MONEKYIIBI UMEET
HykjaeoTuHyo nocieaoBarenbHocTh: [YTAVAITYHYAVIY. Omnpenenure HYKJICOTUIHYIO
nocie0BaTeNbHOCTh (parMeHTa aByxuenouedHord wmonekynsl JIHK, kotopas cunresupyercs B
pesynbrate oOpaTHOW TpaHckpunimun Ha PHK Bupyca. VYcraHoBuTe MOCIIEOBATEIHLHOCTD
nykieotTunoB B MPHK u amunokucnor Bo ¢parmente Oenka Bupyca, KOTOpas 3aKOAMpOBaHa B
HalinennoMm ¢parmente JJTHK. Marpurieit aiist cuaTe3a BUpYyCHOTO Oelka, siBisieTcst Bropas mnerb JJHK,
KoTopas koMiieMeHnTapHa nepBoit uenu JHK, naiinennoit no Bupycuoit PHK. /Ins pemenus 3ananus
UCIOJIb3YITE Ta0JIMIly T€HETHYECKOIO KOJa.

37. Hekoropsle BUpYChI B KauecTBe reHeTndeckoro marepuana Hecytr PHK. Takue Bupycsl, 3apa3us
KJIETKY, BcTpauBaroT JIHK-komuio cBoero reHoma B réHOM XO3SIMCKOW KIIETKU. B KIIETKy NMpOHUKIa
BupycHas PHK: HI'AATHI'YYI'UI. Ompenenute MocienoBaTelbHOCTh BUPYCHOTO Oenka, ecliu
marpureir 1 cuare3a uPHK Oyner cmyxuts menb, komruieMeHTapHas BupycHoi PHK. Otser
nosicuute. J{Js pemeHus 3a1aHus UCIIONIb3YHTE TaOIHIly T€éHETHUYEeCKOro Koa.

38. UsBectHO, uTo Bce Buasl PHK cunresupyrorcs na JIHK-marpune. @parment monexynsl JJHK, Ha
KOTOpPOM  CHUHTEe3upyeTrcss  y4yacTok  HeHTpasbHoM memm  TPHK, wumeer  cunenyrouryro
[I0CJIEI0BATEIbHOCTh HYKJIEOTH/I0B (BEPXHSIS LIETIb CMBICIIOBAsl, HUXKHSS LIeNb — TpaHCKpUOupyemasi):
5 AITUCALITTITTHAS .

STrUrUTTLALIIATIITS .

VYcraHoBUTE HYKIIEOTHAHYIO TocienoBaTenbHOCTh yuyacTka TPHK, kotopas cunTe3npyercs Ha JaHHOM
¢parmenTe, 0603HaubTe 5 M 3 KOHIEI JTOH MOCIEIOBATENLHOCTH. YCTAHOBUTE AMHHOKMCIIOTY,
koTopas 6yzer nepeHocuts 5ta TPHK B nporecce 6uocuHTe3a 6enKa, eciii TPEeTHil TPUILIET ¢ 5 KOHIA
cooTBeTcTBYeT aHTHUKOJOHY TPHK. OtTBer mosichure. J[J11 BBINOJTHEHUS 3aaHUs WUCIOJIb3yWTE
TaOJIUIy T€eHETHYECKOT0 KOJIa.

39. UzBectHO, uTo Bece Buabl PHK cunTtesupyrores Ha JITHK-matpuiie. @parmMeHT TpaHCKpHOUpyeMoit
monekynsl  JIHK, Ha xotopoMm cunresupyerca ydactok TPHK, wumeer cuenyromyo
nocnenoBaTenbHocTh  HykineotunoB 3 ATATLTAATIITAIITS. VYcraHoBUTe HYKJIECOTHHYIO
nocienoBarenbHoCTh yyacTka TPHK, KOoTOpBIi cHHTe3upyeTcs Ha JaHHOM (parMenTe 0603HaUbTe 5 U
3’ KoHIIBI 2TOM MmocnenoBatenbHocTH. Kakoii konon nPHK GyzieT cOOTBETCTBOBATH aHTUKOJIOHY STOH,
TPHK, ecnu ona mepeHocHUT K MecTy cuHTe3a Oenka amuHokuciory [JIY? HaszoBute konoH u
aHTHKOA0H. OTBeT nosicuure. J{Jis pemeHus 3aaHus UCIOJIb3YHTE TaOIHIly TeHETHYECKOTo KOJa.

40. @parMeHT MOJIEKYJbl Oellka COAEPKUT aMHUHOKHUCIIOTHI: MeT-ach-ana-paji. Onpenenure CTpyKTypy
yuyactka wmosiekyinsl JIHK, kogupyromero 5Ty mNOCIEI0BATEIbHOCTh AMHHOKHCIOT, a TaKXe
nocneaoBarenbHOCTh HykIeoTunoB MPHK, Hecymeit mupopmanuio o Hux. [[ns pemieHus 3amaHus
UCIIONIB3YITe Tabnuily reHermdyeckoro kona. Iloyemy y 3Toil 3agauum €CTh HECKOJIBKO BapHAHTOB
pemeHus? YKaxuTe OAUH U3 BADUAHTOB.

Pasmuoxxenue. Kierounblii uuka (3aganus auanu 3 u 27 KMMa o 6uonorun).

1. Ckonbko XpOMaTH COJIEPKUTCS B 8 pacXoisIIuxcs BO BpeMs MUTO3a xpomocomax? B oreere
3aMUIINATE TOJIBKO COOTBETCTBYIOIIEE YUCIIO.

2. CKOJIBKO XpOMOCOM OyZIET COEP)KaThCs B KIJIETKaX KOKM YETBEPTOrO MOKOJIEHUS 00€3bsH, eClH Y
caMila B ATUX KJIeTKax 48 xpomocom? B 0TBeTe 3aMMIINTE TOJIHKO COOTBETCTBYIOLIEE YUCTIO.

3. B sape sinexieTku KUBOTHOTO coaepkutcsi 16 xpomocoM. CKOJBKO XpOMOCOM COZIEPIKHUTCS B
AJIpe CIEPMATO301/1a TOT0 )KMBOTHOr0? B OTBETE 3alUIIUTE TOJBKO COOTBETCTBYIOLIEE YHUCIIO.

4. Yemy paBHO KOJHMYECTBO XPOMATUJ, COJACPKAIIMXCS B KaXAOW KIETKE TOHKOTO KHUIICYHHKA
yesoBeka, B mpodaze Muto3a? B oTBeTe 3anuIuTe TOJIBKO COOTBETCTBYIOIIEE YHCIIO.

5. CKONBbKO HOBBIX OJMHApPHBIX HUTEH CUHTE3UpYETCs NMpHU yABOeHUU ofHoW Mmoiaekynasl JIHK? B
OTBETE 3AMUILINTE TOJIBKO COOTBETCTBYIOIIEE YUCIIO.




6. CKOJIBKO XpOMOCOM COJICPKHUT SIJIPO MCXOJHOM KIJIETKH, €CIH MPH Meio3e oOpazyercs sapo ¢ 12
xpoMocoMamu? B oTBeTe 3aMUIINTE TOJIBKO COOTBETCTBYIOIIEE YHCIIO.
7. Cxonbko monekyn JIHK comepxkutcs B siape KIIETKHM MOC€ PEIUIMKALUMU, €CIA B JUILIOMIHOM
Habope copepxurcs 48 monekyn JJHK? B orBere 3anummre ToJIbKO COOTBETCTBYIOLIEE YUCIIO.
8. O6mas macca Bcex mosekyn JIHK B 46 xpomMocomax OJHOW COMATHYECKOW KIIETKH YeIOBEKa
cocrasnser okoyo 6 x 10 mr. Onpenenute, uemy paBHa macca Bcex Monekyn JJHK B cnepmarosonze
¥ B COMaTHYECKOU KJIETKE Iepe]] HauaioM JesIeHUs U mocie ero okoHuanusi. OTBET MOsICHUTE.
9. Jlns comMaTHYeCKOW KJIETKH JKUBOTHBIX XapaKTepPeH TUILUIOWIHBIN Habop xpomocoM. Ompenenure
xpoMocoMHbIN Habop (N) u uucio mosekyn JJHK (c) B kierke:

1) nepen meitozoml

2) B anadaze Mmeiio3al;

3) B mpodaze meiioza2;

4) B meTadaze meiioza2;

5) B anacda3ze meiio3a2;

6) B KOHIIE Meii03a

7) B KOHIIE CHHTETUYECKOTO ITeproa HHTepQa3bl
OO0bsicHuTe, Kak 00paszyeTcst Takoe Yuciao XxpomocoM u monekyn JJHK
10. B comaTmdecknx KIETKax Ipo30(uibl comepkutcs 8 xpomocoM. Kakoe wmcio XpomMocoM u
monekyn JIHK conepxxkutcs B sigpe mpu raMeToreHese:

1) nepen Hauanom meiiosal;

2) B mpocaze meiiosal;

3) nmepen HauaoM Meiio3a2;

4) B mpodase Meiiozal.
O0®bsicHUTE, KaKk 00pa3zyeTcst Takoe Ynucio xpomocoM u monekyn JJHK.
11. V yenoBeka obmiasi macca Bcex monekyn JIHK B 46 xpomocomax OIHON COMAaTUYECKOW KIETKU
cocraBnser okono 6 x 10° mr. Ompenenute, uemy paBHa Mmacca Bcex Moiekyn JJHK B kmerTkax
SUYHUKA!

1) nmepen Hauamom Meiiosal;

2) mocie aenaeHus Meiosal;

3) B aHadaze meiio3a2;

4) B KOHIIE Meiio3a
OO0BsicHuTe, Kak oOpasyeTcst Takoe uyrcyio mosiekyn JTHK.
12. B xpomocoMHOM HaboOpe COMaTHYECKMX KIETOK MIIeHUuIbl 28 XxpomocoMm. Ormpenenute
XpOMOCOMHBIN Habop u uucio u monekyn JJHK B ogHol u3 kineTok cemszadarka:

1) B unTepdase mepea HaYAIOM JCTICHNUS;

2) B aHadaze meiosal

3) B koHIe Tenodasbl Mero3al

4) B Metadaze meiio3a2

5) B anadase meiioza2
OOBsICHUTE, KaKUe MPOIECCH MMPOUCXOJIAT B OTH MEPUOJBI M KaK OHH BIIMSIOT Ha U3MEHEHHUE YHCIIa
xpomocoM u moziekyn JTHK.
13. B comarnueckux KJeTKax 4esloBeKa CoJepKUTCs 46 xpoMocoM. OnpeeiuTe YHCI0 XPOMOCOM H
monekyn JIHK B kieTkax SIMUHUKOB MPU TaMETOreHe3e B 30HE PAa3MHOXKEHHS, pOCTa M B 30HE
OKOHYATEIBHOTO co3peBaHuss rameT. OOBSCHUTE TMONyYeHHBIE pe3ynbTaTthl. Kakuwe mporecch
MPOUCXOAAT B 3TuX 30Hax? Kak Ha3bpIBalOTCS KIETKH, 00Opa3ymooluecs MOCIe BTOPOro JAeNeHUs
Mmeno3za’?
14. B comaruueckux KJIEeTKax MyXH Apo30oduisl coxepkutcs 8 xpomocoMm. Ormpenenurte YHCIO
xpomocom u Mosiekysa JIHK B kieTkax ee CEeMEHHUKOB IPU FraMETOT€HE3€ B 30HE PA3MHOKEHUS, pOCTa,
CO3PEBAaHUS M B 30HE OKOHYATENHHOTO (hopMupoBaHus rameT. OOBSCHUTE MOTYyYCHHBIE PE3yIbTATHI.
Kaxkwue nmporieccel npoucXoasT B 3TUX 30HaX?
15. Kapuotun omHOTO M3 BHJIOB PBIO cocTaBisieT 56 xpomocoMm. Ompenenure 4ucio XpoMOCOM U
Mosekyn JIHK npu cnepmaroreHese B KJIETKax 30HBI pOCTa M B KJIETKaX 30HBI CO3PEBaHUs B KOHIIE |
nenenus. OObSICHUTE, KaKKe TIPOIECCH IPOUCXOMAST B 3TUX 30HAX



16. Onpenenure yucio xpomocoM (N) u yucio moiekyn JJHK (c) B oBoronnn Kyp mepesn HadaioM
JIeNIeHHs ¥ B OBOIIUTE NIEpBOTro nopsiaka. OTBeT o0ocHYyiiTe.

Lenernka (3amanus muaun 6, 22 u 28 KMMa o 6uosorumn).

1. Ananu3 pe3ynbTaToB HapylIE€HUs CLEIUIEHHOIO HAacJIeOBaHMs TE€HOB IIO3BOJISIET OIPEAEIUTh
II0CJIEI0BATEIBHOCTD PACIIOJIOKEHHS TEHOB B XPOMOCOME M COCTaBUTh N'€HETUYECKHUE KapThI.
®parMeHT XPOMOCOMBI
a) Pe3ynbTaThl MHOIOYMCICHHBIX CKpPEIIMBAaHUM MyX Apo30(ui1 MOKa3ajid, YTO 4acTOoTa HapylIeHUs
cueruieHus Mexay renamu A u B cocrasiser 7%, mexny renamu A u C — 18%, mexny renamu C u B
— 25%. IlepepucyiiTe MpeagoKeHHYI0 cxeMy (pparMeHTa XpOMOCOMBI Ha JIUCT OTBETa, OTMETHTE Ha
Hell B3auMHOE pacrnonoxeHue reHos A, B, C u ykaxure paccTosHue Mexay HuMu. Kakas BennunHa
IPUHATA 32 €AUHULLY PacCcTOAHUA Mexxay reHamu? Kak oHa Ha3bIBaeTcs?

0) Pe3ynbTaThl MHOTOUMCIIEHHBIX CKPEUIMBAHUN MYyX OpO30(HII MOKa3alid, YTO 4aCcTOTa HAPYIICHUS
CleIIeHUs1 B X-XpoMocoMe Mexay reHamu A u B cocraBnser 7%, mexny renamu A u C — 18%,
mexay reHamu C u B — 25%. Ilepepucyiite npeyioxKeHHY0 CXeMy (parMeHTa XpOMOCOMBI Ha JIUCT
OTBETa, OTMEThTE Ha HEW B3aUMHOE pacrosioxkeHue reHoB A, B, C u ykakuTe paccTOsSHUE MEXIy
HUMU. Byzer 1u npoucxoauTh ¢ paBHON BEPOSATHOCTHIO HAPYIIEHHUE CLEIUIEHUS 3TUX F€HOB y CaMIIOB
u caMoKk? OTBET MOSCHUTE.

B) Pe3ynbTaThl MHOTOYMCICHHBIX CKPELIMBAHUI IOKa3aJid, YTO YacTOTa HapyIIEHUs CLEIUICHUs
MEX/y T€HaMH COCTaBJISIET:
A-E=4%;C-B=7%A-C=1%4C-D=3%;D-E=6%; A-D =2%; A—B=8%
Hapucyiite cxeMmy ¢parmMmeHTa XpOMOCOMBI U OTMEThTE Ha HEW B3aMMHOE PACIOJIOXKEHHE TeHOB A, B,
C, D, E u ykaxure paccTosHue Mexay HUMH. Kakoe MoJoKeHHe XPOMOCOMHON TEOpHH
HACJIC/ICTBEHHOCTH ONpeAessieT NPUHIUI PacloioKeHHsl FeHOB Ha XxpoMocome? Urto Takoe rpymmna
cueruieHus? OTBET MOsSCHUTE.

2. Omnpenenute BEpOSTHOCTh B TPOLEHTAX TNOSABICHUS OENIOriIa3blX CaMIOB MPH CKPELIMBAHUU
TOMO3UIOTHOM KpacHOIJIa30M (IOMUHAHTHBIM MpPHU3HAK) CaMKU MyXdU U Oejornazoro camua. OTBer
3aMuuIMTe B BUJIE yucina. ['eH, 00yCclIoBIMBAIONINI OKpACKY I71a3 Y MYXH, CLEIUIEH C X-XpPOMOCOMOM.

3. Onpenenute CyMMapHOE YHUCIO T€HOTUIIMYECKUX TPyMIl B moToMcTBe ropoxa (F2), ecinu ckpectunu
JUTOMO3UTOTHBIE PACTEHUSI TOPOXa C XKENThIMU KPYTJIbIMU ceMeHaMH (A — xenTsle, B — kpyribsie) ¢
pacTeHHeM, UMEIOIIMM 3€JIeHble MOpPIUIMHHUCTBIE ceMeHa. [loiydeHHble 0CcOOM CKPECTHIIM MEXIY
coboii. I'eHbl okpacku 1 (GOPMBI CEMSH Y TOpoxXa HaXOJATCs B pa3HbIX TOMOJIOTHYHBIX XPOMOCOMAX.
OtBer 3anumuTe B BUJe HUQPPbI UK MOCIEI0BATEIBHOCTH LUDP.

4. TeHbl, OTBeHalOUIME 3a pA3BUTHUE HECKOJBKHUX IPU3HAKOB, PACMOJIOXKEHb B OJHON mape
romosioruuHeix xpoMocoM (AABBCC) 6mu3ko apyr Kk apyry. Onpenenure COOTHOLIEHHE BO3MOKHBIX
TUIIOB raMeT y Takol ocobu OTBeT 3amuiuiuTe B BHJE HU(PH WIM IMOCIEIO0BATEIBHOCTH LUQD.
Omnpenenure YUCIO TUIOB TaMET y TaKOW OCOOM MIpHU IMOJIHOM CLEMIeHUH reHoB. OTBET 3anuIlInuTe B
BUJIE TIUQPEHIL.

5. Onpenenure COOTHOUIEHHE (DEHOTHIOB y MOTOMKOB MPH MOHOTHOPUIHOM CKPEIIMBAHUU JBYX
TETEPO3UTOTHBIX OPraHM3MOB IPU IOJHOM JOMUHUPOBaHMU. OTBET 3alMIIUTE B BUAC
MOCIIEA0BATEIBHOCTH LIU(P, MOKAZBIBAIOUINX COOTHOLIEHUE MOTYYUBIIUXCS (PEHOTUIIOB, B TIOPSAKE MX
yOBIBaHUS.

6. OrmpenenuTe COOTHOIIEHHE (PEHOTUIIOB Yy IMOTOMKOB MpU JUTUOPUIHOM CKPELIMBAHUHU ABYX
TETEPO3UTOTHBIX OPraHU3MOB IIPU HEINOJHOM JOMHUHHUPOBAHMM IO KaXIOMY W3 IOJIHOCTBIO
CHEIUIEHHbIX Npu3HaKoB. OTBET 3aMUIIUTE B BHJE MOCIEAOBATEIbHOCTH IHUQP, MOKA3bIBAIOIINX
COOTHOIIIEHHUE MOJYYUBIINUXCS (PEHOTUTIOB, B IOPSIIKE UX YOBIBAHUS.

7. Onpenenute BEPOATHOCTD B MPOIEHTAX MOSIBICHHUS JOMHHAHTHOTO (PEHOTHIA IO 00OMM IPpU3HAKAM
IpU AHAIU3HUPYIOIIEM CKPEUIMBAHUU JUTE€TEPO3UTOTHl IPHU IIOJHOM CLEMJIEHUH TeHOB. OTBeT
3anummTe B Buae uucna. Onpenenute cooTHoumeHWe (eHotunoB. OTBET 3alMIIUTE B BUJAE
MOCJIEI0BATEIBHOCTH LU (P, MOKAZBIBAIOIINX COOTHOIICHUE MOTyYUBIINXCS (DEHOTUIIOB.

8. Onpeznenute, CKOIBKO BapUaHTOB IOJIOBBIX KJIETOK 00pa3yercsi y AMIETEpPO3UIOThbI, €CIH T€HBI
HAXOJAATCS B OJHOM mape TOMOJOTHMYHBIX XPOMOCOM, a NpU OOpa3oBaHUU TaMeT MPOUCXOIUT
KpoccuHropep. OTBET 3amuIINTE B BHJAE LUQPBl WIM IOCIEJOBATENBHOCTH LU(DpP, HAYUHAA C
HanOosnpiied. CKOJIBKO THIOB TaMeT o0pa3yeT IUIeTepO3UTOTHBIM OpPraHu3M IpPH HE3aBUCHMOM
HacJieIoOBaHUM T'eHOB? B oTBeTe 3anMIINTE TOJBKO KOJIMUYECTBO raMerT.




9. U3BecTHO, YTO MpU AUTHOPUIHOM CKpEIIMBAaHUHM BO BTOPOM MOKOJEHHUU MTPOUCXOAUT HE3aBUCHUMOE
HacJleIoBaHHUEe JBYX Map npu3HakoB. OOBSCHHUTE 3TO SIBICHUE MMOBEIEHHEM XPOMOCOM B Meiio3e MpHu
00pa30BaHUM raMeT U MpH OILIO0OTBOPEHUH.

10. H3BecTHO, 4YTO TMpH JUTHOPUIHOM CKPEUIMBAHUKA BO BTOPOM IIOKOJICHHMHM MPOUCXOIUT
pacuienieHue 1o gpenoruny B cootTHoueHuu 9:3:3:1. O0bACHUTE 3TO ABJICHHUE OBEJCHUEM XPOMOCOM
B Meiio3e pu 00pa30BaHUU T'aMeT U IIPU OILII0JJOTBOPCHHH.

11. Ckpectuian AMTOMO3UTOTHBIE POAMTENBCKME OCOOM ropoxa € ajJbTepPHATHUBHBIMHM IIPU3HAKAMHU.
Kakoii reHotun opranm3ma JOJDKEH OBITh TOAOOpaH sl CKPELIMBAHUS C OCOOSIMH IEPBOTO
MOKOJICHHS, YTOOBI BO BTOpoM mokosieHuu (F2) oOGpa3oBanuck 4eThipe (PEHOTHNMHYECKUE TPYIIIBI
pactenuii B cootnomenun 1:1:1:1 (A — >kenras okpacka ropomuH, a — 3eyueHas; B — rmagkas gopma
ropouH, b — mopumnuucras)? CocraBbTe cxeMy pemeHus 3agadd. OmpepeiuTe TeHOTUIBI U
(EHOTHUITBI POIUTETHCKUX 0COOEH, TeHOTHUTIBI U (DEHOTHUITBI TOTOMCTBA B F1 1 Fo.

12. 'V cobak uepHas 1epcTh JOMHUHUPYET HaJ KOPUYHEBOH, a JUIMHHAS LIEPCTh HaJ KOPOTKOH (TeHbI
He cueruieHbl). OT yepHON JUIMHHOIIEPCTHON CAaMKH IPU aHAJIU3UPYIOLIEM CKpEIIMBAHUM HOJYyYEHO
HOTOMCTBO: 3 YEpHBIX JJIMHHOMIEPCTHBIX IEHKA, 3 KOPUUHEBBIX JUTMHHOIIEPCTHBIX HIeHKa. CocTaBbTe
cxeMmy peuieHust 3aaaud. OnpenenuTe TeHOTUIIB POAUTENEH M MOTOMCTBA, COOTBETCTBYIOLIME MX
denorunam. OOBSICHUTE MOTyYEHHBIE PE3YJIbTaThI.

13. Ot npruoOpeTeHHBIX YEPHBIX KOMOJBIX )KUBOTHBIX KPYITHOTO pPOTaTOro CKOTa B TEUEHHE PsJa JIeT
ob110 onyyeHo 710 motomkoB. Cpenu HUX oka3anock 389 depHBIX KOMOJIBIX, 133 YepHBIX porartbix,
143 xpacHbIX KOMOJBIX U 45 KpacHbIX porarbix. CocTaBbTe CXeMy pelieHus 3aaaun. OnpenenauTe TUI
CKpELMBAHUS U XapaKTep HACJIe0BaHUs IPU3HAKOB, TEHOTUIIBI POAUTENEH U TOTOMCTBA.

14. Pacrenue nypMaH ¢ NmyprnypHbIMH IBeTKaMu (A) u riagkuMu kopoboukamu (B) ckpectunu c
pacTeHHeM, HUMEIOIIUM IypIypHble IBETKHM M KOJIIOYMEe KOpoOOYKkH. B moTomMcTBE MOSy4YeHbI
cieAyonme (GEHOTHIB: C MypHyPHBIMH IBETKAMH U KOJIOYMMH KOpPOOOYKAaMH, C IypIHypHBIMHU
[[BETKAaMH U TJIaJKUMHU KOpOOOYKaMmM, ¢ OEIbIMU IIBETKAMU M KOJIOUUMH KOpPOOOYKaMH, ¢ OeIbIMU
IBETKAMU M TJIaJKUMH KopoOoukamu. CocTaBbTe cXeMy peleHus 3anaud. OnpenenuTe TeHOTHUIIbI
poauTene M TMOTOMCTBA, BO3MOXKHOE COOTHOIIEHHWE (DEHOTUIIOB M XapakTep HaclIeJOBaHUs
MIPU3HAKOB.

15. CymecTByIOT JBa BUAA HACJIEACTBEHHOW CIEMOTHI, KaKABIH M3 KOTOPBHIX ONPEAEISIeTCs CBOUM
peuieccuBHBIM IreHOM (a U B). O0a ajuiens HaXOAsATCs B Pa3IMUHbIX MTapax TOMOJIOTMUHBIX XPOMOCOM U
HE B3aUMOAECUCTBYIOT Apyr ¢ ApyroM. CocrtaBpTe cXeMy peuieHMs 3anadd. Onpenennure reHOTHUIIbI
0alyiiek M JeAylleK, T'eHOTUNbl M (EHOTUIBl WX JeTed M BHYKOB, PAacCUHMTalTe BEPOSTHOCTH
POXJIeHUS BHYKOB cienbIMU. OOBACHUTE NOTYyYEHHBIE PE3YIbTATHI.

a) ecay 0alylIKM MO MAaTEPUHCKON M OTIOBCKOW JMHHSM HMMEIOT pa3juyHble BUABI cienoThl. O6a
JIeTyIIKN XOPOILO BUJAT (HE UMEIOT PELIECCUBHBIX I'€HOB).

0) eciin 00e 6a0ymIKK (110 MaTEPUHCKONW M OTIIOBCKOM JIMHUSAM) CTPAJAIOT OJTHUM BUIOM CJIETIOTHI (a),
a 00a genymku — apyrum ((b).

B) KakoBa BepOSITHOCTh POXKAECHUS CIENOro pedeHKa, ecily OTell U MaTh CTPAJar0T OJHUM U TEM Ke
BUJIOM CJIENIOTHI U 00a quromo3uroTHeie? KakoBa BepOsSTHOCTh POKICHHUS CIIENOro pedbeHka, eciu oba
POJUTEINS TUTOMO3UTOTHBI M CTPAAAIOT Pa3HbIMU (pOpMaMHu CIETOTHI?

16. V xyp uepHbIil 1BeT omnepenus (A) TOMUHUpPYET HaJl KpacHbIM, Hanuuue rpebHs (B) — Hag ero
orcyTcTBUeM. ['eHbl He cuemueHbl. KpacHblil metyx, uMeromuid rpedeHb, CKpelnuBaeTcs ¢ YepHOU
Kypuueil 6e3 rpebus. [lomydyeHO MHOTOYHMCIEHHOE MOTOMCTBO, MOJIOBUHA KOTOPOTO MMEET YepHOe
orepeHue U rpedeHb, MOJOBUHA — KpacHOe onepeHue U rpedeHb. CocTaBbTe CXEMY pEIICHUsS 3aJlauH.
Omnpenenute TeHOTUNBI poauTenedl U MOTOMKOB (F1). CKONBbKO pa3HbIX (EHOTHIIOB U B KaKOM
COOTHOILLIEHUHU 00pazyeTcs B F2 mpu CKpemuBaHUM MEXAy cOOON MOJYyYEHHBIX MOTOMKOB C Pa3HbIMU
denorunamu?

17. Tlpu ckpemmBaHuu Oypoi 0€3 XOXOJKa KypHIIBI C YEpPHBIM XOXJIATBIM IETYXOM IOJIYYCHBI
IBIUIATA 2 BUJOB (PEHOTHIIOB: OJIHA MOJIOBUHA YEPHAs C XOXOJKOM, a JIpyras — 4epHble 6e3 X0XO0JIKa.
[Tpn panpHeieM CKpelMBAHUU KypHUIbl Oypoll 0€3 XOXOJIKa ¢ YEepHBIM XOXJAThIM IETyXOM B
noromctBe 50% UBIUIAT OBUIM YepHBIE ¢ XOXO0NKOM U 50% - Oypsie ¢ XxoxonkoM. CocTaBbTe CXeMy
pemienus 3aaaud. Omnpenenure TEHOTUIBI POJMTENEH W MOTOMCTBA B JIBYX CKpemuBaHuaX. Kakoit
3aKOH HAaCJEICTBEHHOCTHU IIPOSBIISAETCS B IaHHOM ciiy4ae?



18. Ilpu ckpemuBaHuu pacTeHHil apOy3a € YAJIMHEHHBIMHM 3€J€HBIMU IUIOJIAMH C PACTEHHUEM,
UMEIOIUM KPYTJIbIE MOJI0CAThIE TUIO/IbI, B IIOTOMCTBE MOIYYMIH PACTEHUS C YUIMHEHHBIMH 3€JIEHBIMU
IUIOJaMH M KPYTJIbIMU 3€JeHbIMU Tiogamu. [Ipu ckpemmBaHuu 3TOro *e apOy3a ¢ yAJIUHEHHBIMU
3€JICHBIMH IUIOJJAaMH C TOMO3UTOTHBIM pAacCTCHHEM, HMEIOIIUM KpYTJIble 3€JIeHble IUIOJBI, BCE
MOTOMCTBO UMEJIO KpyTJble 3eieHble m1oabl. CocTaBbTe CXeMy KaXJ0ro ckpemuBanus. Onpenenure
TeHOTHIIbI pouTesel u moToMcTBa. OOBACHUTE, KAKOH 3aKOH MMEET MECTO B JAHHOM Cirydae?

19. CkpecTiiiu pacTeHHE KyH)KYTa, Y KOTOPOTO Pa3BUBAIOTCA OJMHAPHBIE IOl U INIaJKUE JIUCThS, C
pacTeHHeM, NAlOMIUM TPOWHBIC IUIOABI M MOPIIMHUCTBIE JHUCThS. OJHA TOJIOBMHA TOTOMCTBA —
OJIMHApHbBIE TUIOABI M MOPIIMHUCTBIC JIUCThS, a Apyras — OAMHAPHBIC TUIOJbI U THaAKue JucThs. lpu
CKPEILIMBAaHUN KYH)KYTa C TPOWHBIMHU IIJIOJAMUA U MOPUIMHUCTBIMU JIUCTBSIMH C PACTCHUEM, UM EIOIINM
OJIMHApHBIE TUIOABI U TTaJIKKe TUCThs, 50% MOTOMCTBA UMENH OAMHAPHBIC IIJI0bI U TIAJIKUE JIUCThA, a
50% noromcTBa — TpOWHBIE MJIOABI U Iajkue IUCThbi. CocTaBbTe cXxeMy cKpeluBaHus. Onpenenure
TEHOTHUIIBI POAMTENCH, MOTOMCTBA B JIBYX CKpemuBaHMsX. Kakoil 3akoH HacjaeICTBEHHOCTH
IPOSIBIISIETCS B IaHHOM ciiy4ae?

20. VY npozodun cepas okpacka tena (A) TOMUHUPYET HaJl YepHOU, a HopMalibHas (hopma KpbLibeB (B)
— HaJl CKpPIOYEHHOHW (HeaJUIeNIbHBIe TeHbI PAcIONIOKEHBI B pa3HbIX ayrocomax). Ilpm ckpeumBanun
CEphIX MYX C HOPMAJIbHBIMU KpPBUIBSIMH C CEPbIMH MYXaMH CO CKPIOYEHHBIMU KPBUIbSIMH OJIHA
YEeTBEPTh MMOTOMCTBA MMena yepHoe Teino. [lpu stom B moromcrBe 50% ocobeil umenu HopMasbHbIE
KpbUbs, 50% - ckproueHHble. CocTaBbTe cxeMmy perieHus 3aaaud. OnpenenuTe reHOTUITbI POJUTENEH,
MOTOMCTBA, COOTHONICHHWE (PEHOTHUIIOB 0coOel gaHHOro moTOMCTBA. Kakme 3akoHOMEpHOCTH
HACJIEICTBEHHOCTHU MPOSBISIOTCS B JAHHOM cliydae?

21. Ot ckpemuBaHus MyX, IMEIOIINX KOPOTKUE KPBUIbS H HOPMaJIbHBIE HOTH, C MyXaMH, HMEIOIIMHU
HOpMAaJIbHBIE KPBUIbS M KOPOTKHE HOTH, BCe TMOPHAHOE MOTOMCTBO UMEET HOPMAJbHBIE KPbUIbS U
HOTH. B manpHelIeM Ui moydeHHOTO MMOTOMCTBA OBLIO MPOBEACHO aHATM3UPYIOIIEe CKPEIIMBaHNUE,
OBbUIO MOJTYYEHO YeThIpe PEeHOTUNNYECKHUX Kiacca F’HOpHUI0B: C HOPMAJIbHBIMU KPBUIBSIMHU U HOTaMH, C
KOPOTKMMH KPBUIBSIMH M KOPOTKMMH HOTaMH, C HOPMAQJIBHBIMU KPBUIBSIMH U KOPOTKHMH HOTaMH, C
KOPOTKMMM KpPBUIbSIMH W HOPMalbHbIMM HOramMu. CocTaBbTe CXEMbl CKPELIMBaHWUN, OMpeAesuTe,
KaKOH 3aKOH HAaCIIEJICTBEHHOCTH MPOSBISIETCS. B AHATM3UPYIONIEM CKPEIINBAHUH.

22. Y IbpBUHOTO 3€Ba KpacHasl OKpacKa I[BETKOB HEMOJHO JOMHHUPYET Haj Oenoi, a y3Kue JIUCThs —
HaJl IIUPOKUMH. [ '€HBI pacronararorcest B pa3HbIX XpoMocomax. CKpemuBaroTCst paCTeHUS C PO30BBIMHU
[[BETKAaMH U JIUCThSIMU MPOMEXYTOYHON IIUPUHBI C PACTEHUSIMU, UMEIOLIMMHU OeJible LIBETKU U y3Kue
micthsa. CoCTaBbTE CXEMy pelleHHus 3agadd. Kakoe MOTOMCTBO M B KaKOM COOTHONICHHH MOXHO
OKUJAaTh OT JTOro ckpemuBanus? OmnpenenuTe THI CKPELIUBaHMs, TE€HOTUIBI PpOJIUTENeH U
MIOTOMCTBA.

23. KpacHas okpacka Aroji y 3eMJISIHUKHM HETIOJIHO IOMUHUPYET HaJl Oesoif, a HopMaibHas yaleyka —
HaJl JINCTOBHIHOW. ['€HBI pacroyiokeHBl B Pa3HBIX XpoMocomax. OmpenennuTte THIT CKPEUIMBAaHUSA,
TeHOTHIIBI POJUTENEH, TeHOTUIBI U ()EHOTHUIBI IOTOMKOB, MOJYYEHHBIX OT CKpPEIMBAaHUS pacTeHUil ¢
PO30OBBIMH STOJAMHU C TPOMEKYTOUHOM (POPMOIT YaIeUKH C paCTCHUSIMH, UIMEIOITUMH KPAaCHBIE SITOIBI
Y JIMCTOBUIHYIO YAIICUKYy.

24. Bricokopocioe OeonBeTkoBoe (a) pacTeHWe HOYHOH KpacaBHIIbI, KOTOPOE OBUIO MOTOMKOM
HU3KOPOCJIOTO PAaCTeHHsl, CKPEIIUBAIOCh C HHU3KOPOCIBIM pPO30BOIBETKOBBIM. B  nanbHeiimem
MOJIyUEHHOE HHU3KOPOCIOE PO30BOIBETKOBOE IMOTOMCTBO camoombuisiiock. B F2 Habmromanoch
pacuienjeHue 1mo okpacke: 1 kpacHelid: 2 po3oBbix: 1 Oenbrif. Kakoil THI B3auMoaeHcTBHS MEXTY
aIeNnsiM  TeHa OKpacku mBeTka? Kakoil 3akoH HaCleJICTBEHHOCTH TMPOSBISIETCS B JTaHHBIX
ckpenBaHuax? CocTaBbTe CXEMbl CKPELIMBAHUH.

25. XenmmHa ¢ roayOBIMH TJIa3aMH M OTPHIIATENBHBIM pPe3yc-(PakTopoM (IUTOMO3WTOTA) BBIILIA
3aMy’K 3a Kaperjiazoro JUTeTEepO3UTOTHOTO MYKUUHY C IOJIOKUTENBHBIM pe3yc-(hakropom. Mexay
OepeMeHHOM >KeHIUHON M IJI0J0M pa3BMiIcs pe3yc KOHPIUKT. CocTaBbTe CXEMY pEIICHHUs 3aayu.
Onpenenute reHOTHIIBI POUTENEi, TeHOTHII U (DEHOTUN TI0JIA, BEPOSATHOCTH MPOSBICHUS T€HOTHUIIA
MOTOMCTBA, TIPU KOTOPOM T€HETUYECKH OOYCIIOBJIEH pe3yc-KOH(IUKT ¢ Marepbto. OOBSICHUTE B YeM
3aKJII0YAETCsl CYIIHOCTD pe3yc-KOH(IUKTa

26. I'pynmbel kpoBU W pe3yc-GakTop — ayTOCOMHBIE HE CIICTUICHHBIC MPHU3HAKU. [pymma KpoBH
KOHTPOJMPYETCA TPEMsl aUIeJISIMA OJHOI'O IeHa — 14, 18, i Amnemn 1* w1 1B momumanTHBI TIO
oTHOmeHNIO K amiemo i°. Ilepsyio rpymmy kposu(0) OmpeeNnsioT pelecCHBHEIE TEHBI i°, BTOPYIO



rpynny (A) ompenenser noMHHaHTHas amiens |A, Tpersio rpymmy (B) ompenenser AOMHHAHTHas
annens 12, a yerBepryio (AB) — nBa nomunanTHex amiens 1B, Monoxurensusii pesyc-dakrop (R)
JOMUHUpYET Haja oTpuuarenabHbiM (). JKeHmuMHa co BTOpOH Ipynnoid KpoBHM M OTPULIATEIBHBIM
pe3ycoMm, MaTh KOTOPOX MMeJIa IIEPBYIO IPYIINY, BEIXOAUT 3aMYXK 3a MY)KYUHY C UETBEPTOM I'PYIIION U
HOJIOXKUTENbHBIM pe3ycoM. CocraBbTe cxeMy peleHus 3anaud. KakoBa BepOSTHOCTb POXKIECHUS
peOeHKa ¢ TpeTbel IPyIIbl U OTPULIATEIBHBIM PE3YCOM Y 3TUX POAUTENEH?

27. I'pynma KpoBM M Kapue IJla3a — ayTOCOMHBIE HE CIIECMJIEHHblE NpU3HaKu. ['pynma KpoBu
KOHTPOJIUPYETCs TpeMs ajulessaMu onoro rena: io, I, 18, Annenu 14, 1B noMuHanTHEI 10 OTHOMIEHUIO
k i% Kapue riasza JOMUHHPYIOT Haj Toiy6bIMU. Y OTLa Kapue Ijla3a M 4eTBepTas IpyIna KpoBH, Y
MaTepH KapHe Ijlaza M TPeThs Tpynmna KpoBu. Y peOeHKa roixyOble riia3a W BTOpas IpyIma KpOBH.
Onpeznenute reHOTHUIBI POAUTENIEH, TeHOTUIB U (eHoTUnb! AeTell. Kakoil 3aKkoH HaciieZCTBEHHOCTH
IIPOSIBIISIETCS B IaHHOM ciy4ae?

28. YV KpOJMKOB OKpacka IIEPCTH KOHTPOJHUPYETCS cepruell MHOXKECTBEHHBIX ajuienied. Aiens A
oTIpeJieNseT YePHYIO OKPAcKy U JOMHHAHTEH 110 OTHOIIEHHIO KO BCEM OCTANIBHBIM auieysaM. Anens a”
ornpenenseT TMMaNaiiCKyl0 OKpacKy M JOMHHAHTEH IO OTHOLIEHHIO K ajuleiro Oerol okpacku - a. B
1abopaTtopun UMeeTcs KPOJUK dyepHOro okpaca. C Kakol KpOJbUYMXOW €ro HeoOXOJIUMO CKpPECTHUTb,
4yT0OBI y3HaTh ero renotun? CocraBbTe cXxeMy ckpermuBanus. Jlokaxure BepHOCTh Bamero pemienus,
COCTaBUB CXEMY CKpEIIMBaHUs IPU BCEX BO3MOXKHBIX BapUaHTaX F€HOTUIIA YEPHOT'O KPOJIUKA.

29. Ilpu ckpemMBaHuU ABYX JIp0o30(pHI C KalUIEBUJHBIMH M HOPMaJbHBIMM IJIa3aMU B IOTOMCTBE
ObLI0 mostydeHo 21 Myxa ¢ KarieBUAHBIMU IMazaMu U 19 Myx ¢ HopMmanbHbiMU. [Ipu ckpemyBanun
JIBYX MYX C KaIlUIEBUJHBIMH I'Jla3aMH B IOTOMCTBE OBLIO MOJIy4eHO 38 MyX C KalIeBUIHBIMU Ta3aMU
u 20 Myx ¢ HopMaibHbIMU azamu. CocTaBbTe cXeMmy pelieHus 3anaud. OnpenenuTe TeHOTHUIIbI
poaurenei u noromkoB Kakoe >ku3zHecnocoOHOE MOTOMCTBO (10 (PEHOTHIY M T'€HOTUIY) U B KaKOM
COOTHOILLIEHUH MOXKHO OXKHJATh OT B 000MX cKpemuBaHusaX. Kak HacineayeTcs mpu3HaK KarleBUIHbBIX
rna3? OObsACHUTE MOITYYEHHOE BO BTOPOM CKPELIMBAaHUM PACIICIIIICHHE.

30. Y mbImieii reHbl OKpacky MIEPCTH U JUTMHBI XBOCTa He cleruieHbl. J{mrHnbI XxBocT (B) pasBuBaercs
TOJIBKO Y TOMO3MIOT, KOPOTKMH XBOCT pa3BUBA€TCsl y TETEPO3UTOT. PelecCuBHBIE TEHBI,
ONpeAeNAoNINe ATUHY XBOCTa B TOMO3UIOTHOM COCTOSIHWH, BBI3BIBAIOT rudenb sMOpuoHOoB. Ilpu
CKpELIMBAaHUM CAMOK MBbIIIEH ¢ YepHOH LIepCThio, KOPOTKMM XBOCTOM U caMla ¢ Oeoi IIepCThio,
JUTMHHBIM XBOCTOM TI0Ty4eHo 5096 ocobeli ¢ 4€pHO mepcThio U ATUHHBIM XBocToM, 5090 - ¢ uépHoii
LIEPCTBI0O M KOPOTKMM XBOCTOM. BO BTOpOM ciydae CKpECTWJIM IOJIYYEHHYHO CAaMKy C UYEpHOMU
HIEPCThIO0, KOPOTKUM XBOCTOM U caMla ¢ Oellof IIepCThi0, KOPOTKUM XBOCTOM. COCTaBbTE CXEMY
pewenus 3agaud. OnpenenuTe T€HOTUIBI POJUTENCH, IeHOTUIBl U (EHOTHIBI MOTOMCTBA B JIBYX
CKpEIIMBAHUSX, COOTHOLIEHUE (EHOTUIOB BO BTOPOM CKpemuBaHUU. OOBSCHUTE NPUUUHY
HOJYYEHHOT0 (PEHOTUITUYECKOTO PACUIETIIICHUS BO BTOPOM CKPEILMBAaHUH.

31. ¥V ogerr cepast okpacka (A) mepcTH JOMUHUAPYET HaJ YepHOM, a poratocTh (B) - Hal KOMOJIOCTEIO
(6e3porocTbio). B roMO3UroTHOM COCTOSIHUU T€H Cepoi OKpACKHU BBI3BIBAET rudenb sMOproHoB. Kakoe
KU3HECIIOCOOHOE OTOMCTBO (IO (PEHOTUNY M T€HOTUIY) U B KaKOM COOTHOILIIEHHWU MOKHO OXHIATh
OT CKpEIIMBAaHMsI CEPOH pPOraTtoil OBLBI C CEPbIM KOMOJBIM camioM? CoOCTaBbTE CXEMY PEIIECHHUS
3agaun. OmnpenenuTe BCe BO3MOXKHBIE T'€HOTHUIIBI POJUTENLCKUX ocoOel. OOBSCHUTE MOJIy4YEeHHOE
pacierieHue B moroMcTBe. Kakoi 3aK0H HacleACTBEHHOCTH MPOSIBIISIETCS B JaHHOM citydae?

32. YV yTOK MpH3HAKM XOXJATOCTH M KadyecTBa OIEpPEHHs ayTOCOMHBIE HeCIeIUIeHHble. B
TOMO3UTOTHOM JIOMMHAaHTHOM COCTOSIHUM T€H XOXJAaTOCTH BbI3bIBaeT Tubens »MOpHoHOB. B
CKpEIIMBAHUM XOXJIATBIX C HOPMAaJbHBIM ONEPEHUEM YTOK M XOXJAThIX C HOPMaJIbHBIM ONEPEHUEM
celle3Hell YacTh MOTOMCTBA MOJy4YHJach 0€3 XOXOJKa M C IIEJIKOBUCTHIM omepeHueM. llpu
CKpEIIMBAHUU TOJYYEHHBIX B TEPBOM IIOKOJEHHUH XOXJIATBIX YTOK C HOpPMalbHBIM ONEPEHHEM
(TOMO3UTOTHBIX) U CeJlE3HEeH C TaKUM K€ T€HOTHIIOM, MOJYYHUJIOCH JBE (DEHOTUITHMUECKUE TPYIIIbI
notoMkoB. CocTaBbTe€ CXeMy pelleHus 3anadd. OnpenenuTe TeHOTUIBl POAUTENbCKHX OCOOEH,
TeHOTHITBI ¥ (PEHOTHUIIBI MTOJYYEHHOTO TIOTOMCTBA B IIEPBOM M BO BTOPOM CKpelinBaHusaX. Onpenenure
U MOSICHUTE (PEHOTHITMYECKOE PACILEIUIEHUE B IEPBOM U BO BTOPOM CKPEILMBAHUSIX.

33. Ilpu ckpemuBaHUM CaMKU JPO30(HIIBI ¢ 3aTHYTHIMU KPBUIbSIMH M HOPMaJIbHBIMH HOT'AMHU U camIla
C HOPMAJIbHBIMHU KPBUIbSIMA M YKOPOUEHHBIMU HOTaMH B IIEPBOM ITOKOJICHUH OBbLIO MostydeHo 13 myXx,
MMEBLINX 3arHyThIE KPbLIbs, HOPMaJbHbIE HOTU, U 15 MyX, HMEBIIMX HOPMAJIbHBIE KPbLIbsl U HOTH.
JUi1 BTOPOTO CKpEIMBaHMs B3sUIM CaMIIOB M caMOK M3 F1 ¢ 3arHyThIMH KpBUIbSIMH, HOPMaJbHBIMU



HOoTramH. B moTtomcTBe monyunian pacmerienue 6: 3: 2: 1, mpuyeM MyX € 3aTHYTBIMH KPBUIbSIMU OBLIO
6onpmmHCcTBO. COCTaBbTE CXeMy pemieHus 3agaun. OmpenenuTe TeHOTUIIBI POTUTEIBCKUX OCOOEH,
TFeHOTUIIBI U (PEHOTUIIBI OJYYEHHOr0 IOTOMCTBA B JIBYX CKpeluBaHusax. [loscHuTe GpeHoTunnyeckoe
paclleIieHle BO BTOPOM CKpELIMBaHUH.

34. Cobaku OpOJIbI KOKEP-CIIAaHUEIb C TEHOTHIIOM A-B- UMEIOT YepHYI0 MacTh, ¢ reHoTUIoM A-bb —
PBDKYIO, C TEHOTHIIOM aaB- — KOPUYHEBYIO, C TeHOTUIIOM aabb — cBeTno-kentyro. UepHsblid Kokep-
CHaHMENb OBUI CKpELIEH CO CBEeTIOo-kKenThiM. Poamics cernslii meHok. Kakoe cooTHouieHue
(EHOTHUIIOB CIIEAYET 0KHMIATh B MIOTOMCTBE OT CKpPEIIMBAHUS TOTO YK€ YEPHOI'O CHAHMENsS ¢ COOaKOi
OJIMHAKOBOT'O C HUM IeHoTuna?

35. Ilpu ckpemMBaHMM JBYX KapJMKOBBIX PACTEHUH KYKYpy3bl MOJIYYEHO MOTOMCTBO HOPMajbHOMN
BBICOTBI. BO BTOpOM MOKOJIEHMHM OT CKpELIMBaHUS PACTEHUH HOPMAJIbHON BBICOTHI MOJIy4eHO 452
pacTeHHs. HOPMaJIbHOM BBICOTHI U 352 KapiaMKOBBIX pacTeHusd. [Ipeanoxxure runoresy, 0ObsCHSIIOLIYIO
9TH pe3yNbTaThl, U HAIIUIINATE CXEMY CKPELIMBaHUS.

36. Onna u3 (hopM HACICICTBEHHOM TIYyXOTHI Pa3BUBACTCS NPHU HATUYHUA B TEHOTHIIC JOMHHAHTHBIX
ajsieneil IByX pa3HbIX HECLEIUICHHBIX APYr ¢ APYroM ayTOCOMHBIX I'€HOB. B oTcyrcTBUM XOTS Obl
OJIHOTO M3 HUX (POpMHUpYyeTCS HOPMaJbHBIM (PEHOTHI — XOpowIO ciblmamui. CKOJBKO CIBIIIALIIX
IOTOMKOB BO3MOXHO IOJyYUTh OT Opaka JABYX IUIeTepO3UTOTHBIX MIyXux poautenei? Kakoi tun
B3aMMO/ICHCTBHS T€HOB HA0JIIOIaeTCsl B TAaHHOM Cirydae?

37. Oxpacka KOXH y 4€JIOBEKa ONPENENAeTCs ABYMs NapaMH IOJHMMEPHBIX I€HOB, IIPUUEM UYETBIpE
JOMMHAHTHBIX 2eHa A1A1A242 onpenenstoT 4EpHbIN LBET KOXKH, a YETHIPE PELIECCUBHBIX I'€HA a1d1a2a2
— Oenblii 1BET. MynaTbl MOTYT UMETh OKPAcKy KOXKH pa3IM4HOW MHTEHCUBHOCTHU: TEMHYIO, CPEIHION0
U cBeTiyto. Kakoe mOTOMCTBO MOXKHO OXKHJATh OT Opaka: 1) My>KUMHBI HETPOMIHOW packl ¢ Oenoit
KEHIMHOM €BPOINEOUTHOM pachl; 2) ABYX CPEJHHMX MYJIATOB, TI€TEPO3UTOTHBIX IO JBYM Ilapam
aieneil? CocTaBbTe CXEMbl BO3MOXHBIX CKpemuBaHui. OrnpenenuTe TIeHOTUIl POAMUTENEH u
IIOTOMCTBA.

38. Ilpu ckpenrrBaHUU cepoii (a) MOXHATOW KPOJLYMXHU C YEPHBIM MOXHATBIM KPOJIMKOM B TIOTOMCTBE
HaOJII01a7I0Ch  pacIIeIUIeHHe: KpojbuaTa YepHble MOXHAThle M cepble MOXHaThle. Bo BTOpom
CKpEIIMBAHUU (PEHOTUIMYECKH TaKUX K€ KPOJIMKOB IMOJIyYHUJIOCh MOTOMCTBO: KpoJibyaTa 4YepHbIE
MOXHATble, YEpHBIE IJIaJKOLIEPCTHBIE, CEpble MOXHAThIE, Cepble IafKomepcTHble. Kakoil 3akoH
HACJIEICTBEHHOCTH IPOSBIISAETCS B JAHHBIX CKPEIIMBAHUAX ?

39. [Ipu ckpelBaHUK AUTETEPO3UTOTHON YEPHOM MOXHATOM KpPOJBUYUXM C CEPHIM INIAJKOLIEPCTHBIM
KPOJIMKOM MOJyYHJIOCh MOTOMCTBO YE€PHOE TJIaJKOLIEPCTHOE M cepoe MoxHaroe. CocTaBbTe CXEMY
pemeHus 3amgadn. Kakoil 3aKkOH HaclIeICTBEHHOCTH NPOSBISAETCS B JaHHOM cKpemuBaHuu? Kak
Ha3pIBaeTcsl Mojo0Hoe  ckpeuuBaHue? OObsicHuTe (GOPMUPOBaHHE B  IOTOMCTBE  JIBYX
(EeHOTUIMMYECKUX KIACCOB.

40. Tlpy CKpemmMBaHWU MYIIUCTOTO TOPOIIKA C SIPKOW OKPAacCKOW IBETKOB W YCaMH C pAcTEHHEM C
OneTHOM OKpacKoil IBETKOB U 6€3 ycoB (TeHslI clerieHsl) B F1 Bce pacTeHust ObUIM C IPKUMHU IIBETKAMH
u ycamu. [lpu ckpermyBannu Mexry co6oit ruobpuioB F1 ObuIM MONTy4eHbI pacTeHUS: C SPKUMHU [IBETKaMHU
U ycamH, OJieTHBIMH IIBeTKamMu 1 6e3 ycoB. CocTaBbTe cXeMy pelleHus 3a1add. Onpenenure reHOTHITbI
pomuteneir, moromctBa F1 m F2. Kakme 3akoHBI HACIEICTBEHHOCTH TMPOSBISIOTCS B JaHHBIX
ckperuBaHusax? OObACHUTE MOSBIEHUE ABYX (PEHOTHIIMYECKUX TPy ocobeii B F2.

41. V KyKypy3bl PELIECCUBHBIN I'eH «YKOPOUYEHHBIE MEXA0Y3IHs» (B) HAXOAUTCSA B OAHON XpOMOCOME
C PELIECCUBHBIM T'€HOM «3a4yaTrouyHasi Metenka» (V). [Ipu npoBeeHnN aHAIM3UPYIOIIETO CKPEIMBAaHUS
C pacTeHHEM, MMEIOIIUM HOPMAaJIbHbIE MEXI0Y3JIMS U HOPMaJIbHYIO METENKY, BCE MOTOMCTBO OBLIO
MOXO0XE Ha OJHOro u3 poauteneil. [Ipu ckpemmBaHWU TOJYYEHHBIX THOPHUIOB MEXAy cOOOW B
MOTOMCTBE OKa3zajioch 75% pacTeHuil ¢ HOPMaJIbHBIMH MEXI0Y3JIMAMU U HOPMaJbHOW METENKOH, a
25% pacTeHuil ¢ yKOpOYEHHBIMU MEXKIOY3IMAMHU M 3a4aTOYHOM MeTenkol. OIpenenuTe reHOTUIIBI
ponuTenell U TOTOMCTBA B IBYX CKpemmBaHusAx. OObSICHUTE TOJyUYEeHHBIE pe3yabTaThl. Kakoil 3aKkoH
HaCJIECTBEHHOCTH IPOSBIISETCSI BO BTOPOM ciiydae?

42. B mnepBOM aHAIU3UPYIOIIEM CKPEIIMBAaHUM JUIETEPO3UIOTHOM CaMKH C CEpbIM TeJoM,
HOPMAaJIbHBIMHU KPBUIBSIMHU M CaMIia C YEPHBIM TEJIOM U PEAYLIMPOBAHHBIMU KPBUIbSIMH OBLIH MOTyYCHBI
notoMku: 41,5% ¢ cepbpIM TenoM, HOpPMaldbHbIMU KpbUIbAMH, 41,5% C 4epHBIM TenoM,
pPEAYLMPOBAHHBIMU KPBUIbSIMU; 8,5% C CEpBIM TEJIOM, PEAYLUPOBAaHHBIMU KPBUIbAMH; 8,5% C 4epHBIM
TEJIOM, HOPMaJIbHBIMU KPBUIbAMH. BO BTOPOM aHaIM3UPYIOLMIEM CKPEIIMBAHUH IUTETEPO3UTOTHOIO



camIia C CEpbIM TEJIOM, HOPMAJIbHBIMU KPBUIbSIMH M CAMKH C YEPHBIM TEJIOM U PELyLHUPOBAaHHBIMU
KPBUIbSIMU OBLIM MOJTy4eHbI TOTOMKH: 50% ¢ cepbIM TEJIOM, HOPMAJIbHBIMU KPBUIbsIMH U 50% YepHBIM
TEJIOM, PENYLUPOBAHHBIMHM KpbLIbsAMHU. COCTaBBTE CXEMbl CKPELIMBAHUM, ONPEACIUTE I'C€HOTUIBI U
(eHOTHIIBI POTUTENBCKUX 0CO0el M TmoTOMCTBAa B CKpemuBaHUiIX. OObsICHUTE (PEHOTHUITHYECKOE
pacuienjeHue B oooux ckpemuBanusax. Haliaure paccrosiHue Mex 1y reHaMu.

43. Tlpu aHATM3UPYIOIIEM CKPEUIMBAHUN CaMIIOB JAp030(Hi C cCaMKaMH, HMEIOIIMMHU YE€pPHOE TEJIO U
YKOPOUYEHHBIE KpbUIbs, IIOJIOBUHA IIOTOMCTBA MMe€Ja CEpOE TEJ0, HOPMajbHBIE KpBbUIbS, Apyras
MOJIOBUHA — YEPHOE TEJIO, YKOPOYCHHBIC KPbUIbs (YepHOE Teio (a), yKOpOdeHHbIC KpbUibs (D) —
peueccuBHble Mpu3Hak). CocTaBbTe cxeMy pelieHus 3anadu. Onpenenure reHOTHIbl POJAUTENeH U
IIOTOMCTBA, a TAK)KE THUII HAaCJIEeI0BaHUS IPU3HAKOB.

44. A — cepoe Teno, B - HopManbHbIe KpbUIbsl — JOMUHAHTHBIE MpU3HaKu. OT CKpeIMBaHUs CaMOK C
caMIlaMd MyX Jpo30(Qui B TOTOMCTBE OBUIM TOJIyY€HBI OCOOM C CEephbiM TEJIOM, HOPMAaJbHBIMHU
KPBUIbSIMM ¥ YEpHBIM TEJIOM, YKOPOUEHHBIMH KpbUIbsIMM, a Takxke 17% ocobeil ¢
NEepeKOMOMHUPOBAHHBIMU TpU3HAKaMHU (CEpoe TeJO, YKOPOUEHHBbIE KpbUIbS U UYEPHOE TEJoO,
HOpMaJlbHble KpbUIbsi). OImpenennTe TIE€HOTUIIBI poaUTeNed, a TakkKe BO3MOXKHbIE TI'€HOTHUIIBI
noromcTBa. KpoccuHrosep npoucxoaut ToiabKo y caMoK. OObsICHEHHE MTOJIyYEHHBIE PE3YJIbTAThI.

45. Y TOMaToB BBICOKHMH pOCT CTEOJIs JOMUHUPYET HaJ KapJUKOBBIM, a IIapoBHIHAsA (Gopma mioja —
HaJl TPYLIEBUIHOW, T€HBI BHICOTHI CTEON M (popMbl mioAa crerieHsl. CKpeeHo TeTepo3uroTHOE 1Mo
0o00MM TNpU3HAaKaM pacTeHHE C KapJIUMKOBBIM, HMEIOLIMM TIpYyLIEBHJIHbIE IUIOAbL. B moromcrBe
nosyuninock 320 BBICOKMX PACTEHUN C IIAPOBUAHBIMU IuloAaMM, 317 KapiMKOBBIX PACTEHHH C
IPYIIEBUIHBIMH ILIOJAMH, 26 BBICOKMX PAaCTEHHH C TPYLIEBUAHBIMU IUIOAAMU U 29 KapiIMKOBBIX
pacTeHMil ¢ MapoBUAHBIMU IuIOAAMU. [Ipu CKpeuMBaHUM JPYroro reTEpPO3UrOTHOTO MO 000MM
IIPU3HAKaM pAacTEHUs C KAapJIMKOBBIM, MMEIOIIMM TIPYLIEBUIHBIE IUIOABI, IOJIYYHIIOCh JpPYroe
paciuernieHre: 246 BBICOKUX PAacTEHUN € TPYIIEBUAHBIMH Iulofamu, 239 KapjaMKOBBIX PAacTEHUU C
LIAPOBUAHBIMHU IUTOAAaMH, 31 BBICOKMX pAacTeHHMH C IIApOBUAHBIMU IUIOAAMHM U 37 KapiIHMKOBBIX
pacTeHuii ¢ TpymeBUAHBIMU IonaMu. CocTaBbTe cxeMmy pemieHus 3anauu. OObsACHUTE, HoueMy
MOJIyYMJIOCh PA3HOE PACLIEIUICHNUE.

48. B aHamM3MpYOMEM CKpEIIMBAaHUM OT TeTepO3UTOThl AaBbh Ovliu TOTYISHBI CIEIYIOIIHIE
benorunmueckue pe3yabrathl: AB -903; 45- 101; aB — 98; ab — 898; utoro — 2000.

KakoBo pacnonoxenue reHoB 4 U B B reHoturie rerepo3urotel? OnpenenuTe pacCTOSIHUE MEXITY
reHaMH.

49. YV denoBeka TeH HopMmaibHOTO ciyxa (B) moMuHMpyeT Hax T€HOM TIIYXOTHI M HAXOAWUTCS B
ayTOCcOMe; T€H LIBETOBOHM CIENOTHI (anbTOHM3MA — d) pelecCUBHbBIN U cLEmIeH ¢ X -XpOMOCOMOM.
['unepTprxo3 (Hanuuue BOJOC MO Kparo YIIHONW PaKOBHUHBI) ONpPEAENSeTCS T€MU3UTOTHBIM T'€HOM,
JIOKQJIN30BAHHBIM B Y-XpomocoMme. B cembe, rae MaTe crpajaina IiIyxOoTOH, HO MMeJa HOPMAJIBbHOE
I[BETOBOE 3pPEHHE, a OTEI] — C HOPMAJIBHBIM CIYXOM (FTOMO3UTOTEH), JAJIbTOHUK U UMEJN THIIEPTPUXO03,
poauiach J1€BOYKAa C HOPMAJIBHBIM CIYXOM, HO JainbTOHHUK. COCTaBbTE CXEMy PpELICHMS 3aJauH.
Ornpenennure TeHOTUIIBI POJUTENEH, T0YepH, BO3MOKHBIE T€HOTHUIIBI JE€TEN U UX COOTHOoIIeHHe. Kakue
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH MPOSBIIAIOTCA B JAHHOM ciy4yae? K kakoMmy THIly HaciieJOBaHUs
OTHOCHTCS THTIEPTPUX03?

50. Y uenoBeka anupuaus (BUJ CIETOTHI) 3aBUCUT OT JJOMUHAHTHOTO ayTOCOMHOTO T'€Ha, JIETAIbHOTO
B TOMO3UTOTHOM COCTOSIHUM, a OmNTHYecKas arpodust (Ipyrod BHUJ CIENOTHI) — OT PEIECCHBHOTO
CIIETIJICHUs C TOJIOM T€Ha, JIOKAIW30BaHHOTO B X-XxpomocoMme. MyXuuHa ¢ ONTUYECKOH arpodueit
KEHWJICS Ha JKCHIIUHE C aHUPUIUEH, TOMO3UTOTHOW MO aljieNlio, OTBEYAIOIIEeMYy 3a OTCYTCTBHE
onrtuyeckoit arpopun. Onpeaenute BO3MOKHBIN (PEHOTHUIT TOTOMCTBA.

51. V¥V denoBeka aJbTOHM3M OOYCJIOBJIEH CLEMJIEHHBIM C X-XpOMOCOMOW pELECCUBHBIM TI'€HOM.
TanacceMus HaceyeTcs Kak ayTOCOMHBIN JIOMMHAHTHBIN MPU3HAK U HAaOM0JaeTcs B IByX (hopmax: y
TOMO3UTOT — TSKeNasi, 9aCTO CMEPTENIbHAsI, Y TETEPO3UTOT — B JieTKor (opme. JKeHIMHa ¢ JIeTKOU
dopmoii TamacceMu U HOPMaJIbHBIM 3pEHHEM B Opake ¢ MYKUYMHOU-TaJIbTOHUKOM, HO 3JI0pPOBBIM 10
TeHy TaJlaCCEMHU, MMEET ChIHA-IaIbTOHWKA C JIETKOW ¢opMoi Tamaccemuu. KakoBa BEpOATHOCTH
pOXIEHUs y 3TOM mapwl Jereid ¢ obenmmu aHoManusaMu? OmnpenenuTe TEHOTUIBI U (HEHOTUIIBI
BO3MO>KHOT'O IOTOMCTBA.

52.. Knaccuueckas remouius ¥ AadbTOHU3M HACIEAYIOTCS KaK PELIECCHBHBIC CIICTJICHHbIE C X-
XPOMOCOMOW TPHU3HAKH. 310pOBas JEBYIIKA, OTEI] KOTOPOM CTpajaid reMopuiIneil u 1aJbTOHU3MOM,



BBIIIIJIA 3aMY’K 32 3[0pOBOTO0 MYXUuHY. Omnpenenute BEpOSITHOCTh POKICHHUS B 3TOH ceMbe AeTew,
CTpajaronux reModunueil u qanbToHu3MOM. KpocCHHTOBEp HE YIUTHIBATS.

53. V uenoBeka MEXAy alIeIsIMH T€HOB HMXTHO3a (3a0ojieBaHME KOXKHM) M Temodwimu Tuma A
POUCXOIUT KpoccuHroBep. He mmeromas ykazanHbIX 3a00J€BaHUN JKEHIIMHA, Y OTIa KOTOPO# Oblia
remMounusi, a y IMrOMO3UTOTHON MaTepy — MXTHO3, BBIILIA 3aMYXK 32 MY)KUYUHY, HE UMEIOLIETr0 STUX
3a0oneBanuii. PonuBmiasgcs B 3TOM Opake MOHOTOMO3MIOTHAs 370pOBasi JOYb BBIIUIA 3aMYX 3a
MY>KYMHY, HE UMEIOIIETo 3TUX 3a00JIeBaHMi, B 3TOW ceMbe pomics pedbeHok remodunuk. CoctaBbTe
CXEMBI PelICHHS 3a7aud. YKaXUTe TeHOTHUITBI, (JCHOTUIIBI POIUTENICH U TEHOTHIBI, ()EHOTHUITBI U ITOJ
BO3MO)KHOT'O MTOTOMCTBA B ABYX Opakax. Bo3mokHO 11 B mepBoM Opake pokJeHHe O0JIbHOTO 3TUMU
3abosieBanussMu pebenka? OTBET MOSICHUTE.

54. V Kyp BCTpedaeTcs CLEIUICHHBIN C MOJIOM JICTAIBHBINA TeH (), BRI3BIBAIOIINNA THOCIIb YMOPHOHOB,
TeTePO3UTOTHI [0 TOMY T'eHY KU3HECIIOCOOHBI. CKPECTUIIN KYPHIly C T€TePO3UTOTHBIM 10 3TOMY IeHY
neTyxoM (y NTHUI[ FeTeporaMeTHBIN Mo >keHckHil). CocTaBbTe CXeMy pelIeHMs 3a7aud, ONpeesIuTe
TEHOTHIIBl  POJMTENEH, T1O0JI ¥ COOTHOIICGHHE TE€HOTHIIOB BO3MOXKHOTO MOTOMCTBA, TIOJ
HEXH3HECTIOCOOHBIX SMOPHUOHOB.

55. V kaHapeek HajlMuyue XOXOJKa — ayTOCOMHBIM MPHU3HAK, TEH OKPACKH OMEPEHHs CLEIUIeH ¢ X-
XPOMOCOMOM. Y MTHUIl TE€TEPOTaMETHBIM SIBISETCS HKEHCKUHU Mo, X0XJaTyro (A), KOpUYHEBYIO CAMKY
CKpPECTHJIM C XOXJIaThIM 3eleHbiM (B) camiioM, B pe3ynabTare HOIYYHIIOCH MOTOMCTBO: XOXJIAThIE
KOPHYHEBBIE CaMIIbl, CaMIIbl 0€3 X0XO0JIKa KOPUYHEBbIE, XOXJIAThIE 3€JICHbIE CAMKH, CAMKHU 0€3 XOXO0JKa
KopuyHeBble. [lomyunBmmxcs cammoB 0€3 XOXOJKa KOPHUYHEBBIX CKPECTHIIA C TOJYYHUBIIMMUCS
reTepO3UTOTHBIMU XOXJIATBIMU 3€JeHbIMU caMKkamH. CocTaBbTe cxeMy pemieHus 3afadu. Onpeaenute
TEHOTHITBI POJUTENCH, TeHOTHIbI W (HEHOTUIBI TOTOMCTBA. Kakue 3aKOHBI HAaCIeICTBEHHOCTH
HPOSIBIIAIOTCA B IaHHOM cityyae? OTBeT 000CHYyiiTe.

56. YV npo3oduisl rereporaMeTHBIM TOJIOM SIBISIETCS MY)KCKOH 1ot CKpenMBaiin caMoK AP030(uIIbI
C CepbIM TEJIOM, KPAaCHBIMH TJla3aMU M CaMIIOB C YEPHBIM TelIOM, OENbIMH TJla3aMH, BCE MOTOMCTBO
ObUTO €TMHOOOPa3HBIM IO TMPH3HAKaM OKPAacKW Tela W Tiaa3. Bo BTOPOM CKpemmMBaHUM CaMOK
Ipo30(UIbl ¢ YEPHBIM TENOM, OENBIMHU TJa3aMHU U CaMIIOB C CEPbIM TEIIOM, KPACHBIMH TJa3aMu B
MOTOMCTBE TIOJTYYHIINCh CAMKHU C CEPBIM TEJIOM, KPACHBIMH TJIa3aMH M CaMIIbl C CEPBIM TEIIOM, OETBIMHU
rna3zamu. CoCTaBbTE€ CXEMBbl CKPEUIMBAHUM, ONpEAeNTUTe TEHOTHNBl U (PEHOTHUNBI POAUTEIHCKUX
oco0ell, TOTOMCTBAa B JIBYX CKpEIIMBAHUSAX W TOJ IOTOMCTBAa B MEPBOM CKpemmBaHuu. [losicaure,
oYeMy BO BTOPOM CKPELIMBAaHUU MPOMU30LLIO paclieneHne IPU3HaKOB.

57. Y 6abouek rereporaMeTHBIM MOJOM SIBJISI€TCS KeHCKU mois. CkpeumuBanyu 0ab04eK ¢ JJIMHHBIMU
ycaMH U OJHOTOHHBIM OKPAacoM C caMIlaMH C KOPOTKHMH ycaMH, HaJlM4heM MSATEH Ha KPbUIbsiX. B
MMOTOMCTBE IOJIYYHIINCH CAMKH C JUTHHHBIMH YCaMH¥, HAJTHYUEM TISITCH HA KPBUIbSX U CaMIIbl JITHHHBIMU
ycaMH, OJHOTOHHBIM OKpacoM. [Ipu pernumpoKHOM CKpEeIIMBaHUU KOPOTKOYCBHIX CAMOK C HAIWYHEM
ISITEH Ha KPBUTBSX C JUTMHHOYCHIMH CaMIlaMH OJTHOTOHHOTO OKpaca Bce TMOPHIHOE MOTOMCTBO OBLIO
€IMHOOOHA3HBIM 0 JIUTMHE YCOB U OKpacke KpbUibeB. CocTaBbTe CXeMbI CKpeluBaHuil. Omnpexpenure
TEHOTHITBI POJUTEIHCKUX 0C00eH, TeHOTHITbI, ()EHOTUIIBI M TOJI TIOTOMCTBA B JBYX CKpEIINBaHUSIX.
OO0BscHUTE, PEHOTUINYECKOE pacleIIeHHe B IEPBOM CKpEIIMBAaHUH.

58 T'eHBI OKpacKW MIEPCTH KOIICK PACIONOXKEHBI B X-XpoMocoMe. UepHas OKpacka OIpeielseTcs
resom X5, peokas — renoM XP°, TeTepO3UTOTHl MMEIOT Y4epenaxoBylo OKpacKy. OT uepHOM KOIIKH M
PBDKET0 KOTa DPOAMIINCH OJUH YepernaxoBBbIi W OMUH YepHBIH KOTeHOK. OmpenenutTe TEHOTHIIBI
poauTesnel U MOTOMCTBA, BO3MOXHBIH 110JI KOTST.

59. V korrek red B onpenenser uepHyr0 OKpacKy IIEpCTH, a TeH D — ppikyto. ['eHbI JTOKaIn30BaHbI B
X-xpomocomax. OT 4epHON KOIIKUA POJUIKCH JIBa YEPEMaXOBhIX U TPH YEPHBIX KOTeHKa. CocTaBbTe
cxeMy pemeHus 3amayn. OnpeaenuTe TeHOTHIT KOMIKHM, TeHOTHIT W (EHOTHN KOTa, TEHOTHIT U TOJ
HOJy4eHHOr0 MoToMcTBa. OOBSICHUTE MOSBICHNE ITOTOMCTBA YepernaxoBOl OKPACKH.

60. Ha okpacky mepcTH y KOIIeK BIUSIOT pa3Hble T€HbI, B TOM YHCJIC M ayTOCOMHBIN reH B (uepHoif)
i b (cepoit) okpacku. Emie onuH ayTOCOMHBIN T€H MErocTH S 0TBEYAET 3a TO, YTO ITa OKpacka Oyaer
HE CIUIOIIHOM, a maTHamu Ha Oenom ¢Qoue. Kpome Toro, B X-XxpoMocomMe €CTh T€H, KOTOPBIi
obycnosnuBaeT Hamuuue poikeit (O) u Hepbikeil (0) okpacku. Ilpu Hanumuuu B rerotune X© okpacka
OyZIeT ppDKe HE3aBUCUMO OT TOTO, KaKHe UMEIOTCSI B HAIMUWU reHbl B. ¥V kormek n1Be X-XpoMOCOMBI,
MO3TOMY Y HHX OJIHA U3 X-XpOMOCOM MHAKTHBUPOBAHA, MPUYEM B PA3HBIX Y4acTKaX Tela CIydaitHO
(X° umu X°). 3HAuMT, Y TeTepO3HroTHOH KOIKM (UepernaxoBoil) OJHM yYacTKH OYIyT PHDKHMH, a



Jpyrue — 4epHBIMH/CEPhIMHU, a €CIIH y Hee €Ille €CTh U I'eH MErocTd S, TO OHa OYAeT TpeXIBETHas
(uepHo/cepo -pepke-Oenas). Takum o0pa3oM, UepemaxoBOM WM TPEXIBETHOW MOXKET OBITH TOJIEKO
KOIIIKa, a KOT He MOxeT. Kakoe mOTOMCTBO MONy4HMTCA MPHU CKPEUIMBAHUU JOMUHAHTHOW IO BCEM
reHaM TOMO3UTOTHOM KOIIKH M PElECCUBHOTO 10 BCceM TeHaM kota? Onpenenure reHOTUI U PeHOTHUIT
KOIIKHU M KOTa, a TAK)Ke TeHOTHUI, (PEHOTHI U MOJI OTy4YEHHOTO MOTOMCTBA.

I'eHeTHka yesoBeka (3ananus quHun 6 u 28 KlMMa o 6uosiorun).

1.. Ananu3 nomyJisiiuK MOKa3aj, YTO 4acToTa JII0AeH, 00JIaJarouX JJOMUHAHTHBIM IIPU3HAKOM paBHA
0,91. KakoBa yacToTa peLecCUBHOI0 ajuleiisl B 3TOM NOMyJIAuunu?

2. AHanu3 nomyJsIliUK MOKa3all, YTo 4acToTa Jtofel, 00JaiaomuX JOMUHAHTHRIM IPU3HAKOM paBHA
0,91. KakoBa 9acToTa TOMHHAHTHOTO QJUIEIIS B OTOW MOMYJISIIANA?

3. AHanu3 momyJasUUU MOKasaj, 4TO YacToTa JAoMUHaHTHoOro amiens paBHa 0,9. KakxoBa wacrora
J0J1eH, TOMO3UTOTHBIX IO PELIECCUBHOMY aJlJIeNo?

4. AHanu3 MOMYJSILIMK TO0Ka3all, 4YTO 4acToTa JII0JeH, 00aaroluX PEelleCCUBHBIM MPU3HAKOM paBHA
0,16. KakoBa yacToTa rOMO3HI'OTHBIX HOCUTEJICH JOMUHAHTHOTO ajIjieyis?

5. AHanu3 MOMYJSIIUK MOKa3all, 4YTO 4acToTa JItoJeH, 00IaJalonIuX pelieCCUBHBIM MPU3HAKOM paBHA
0,36. KakoBa yacToTa reTepO3UroTHbIX HOCUTENEH TOMUHAHTHOTO aJIJIeJis B 3TOW MOMYJIsLUU?

6. Ilo pomocnoBHOIl uenoBeka, MPEACTABICHHOW HAa PHUCYHKE, YCTAHOBUTE XapaKTep HAcIeJIO0BaHUs
MpHU3HAKa «MaJCHbKUE TJ1a3ay, BBIICIICHHOTO YePHBIM I[BETOM (JOMUHAHTHBIN, PEIIECCUBHBIH, CIICTUICH
WIHM HE CIEeTUIeH ¢ mojioM). OnpeaenuTe reHOTUI poauteneid u motoMkoB Fi1 (o0o3HaueHsb! nudpamu
1,2,3,4,5).

VenoBHEBIE 0003HAYCHHS:

D | :
1 t]3 7 5 O — JKCHINHHA
¥ él“i [ - myscausa
— Opak
— IETH OJHOTO Opaka

. ‘ — IIPOABJICHHC IIPH3HAKa

7. Tlo n300pakeHHOW Ha PHCYHKE POIOCIOBHOW OIPENEIUTE BEPOSTHOCTh B MPOIEHTAX POXKICHUS
peGeHKa C MpPHU3HAKOM, O0003HAUEHHBIM YEPHBIM LIBETOM, Yy PpOJAUTENIeH, OTMEUYEHHBIX Ha CXeMe
nudpamu 1 u 2. OtBer 3anumuTe B BUae yucia (%).

VernoBHBIe 0003HAICHAA:
O — xermuma
[] — myxcnusa

— Opax
— [IeTH OJHOTO Opaka

B @ —possicnue nprsnaka

8. Ilo m300paxeHHOW Ha PUCYHKE POJOCIOBHOW OMPEACITUTE BEPOSTHOCTh B MPOICHTAX POXKICHUS
pebeHKa ¢ MPU3HAKOM, 0003HaYE€HHBIM YEPHBIM I[BETOM, Y POJUTENICH, OTMEUEHHBIX Ha cXeMe U(poi
3 u 4. OtBer 3anummuTe B Bujie yucna (%).

VenoBHBIE 0003HAUCHHAA:

O — JKCHINHHAa

1. 2
) 3 4. Si [] = myscmma
657 EO OED — Opak
— JeTH OJHOTO Opaka
O

. . — MPOABICHHC IIPH3HAKa

9. Ilo u300pakeHHOW Ha PHUCYHKE POIOCIOBHOW OIPENCIUTE BEPOSATHOCTh B MPOIEHTAX POXKICHUS
pebeHKa ¢ MpU3HAKOM, 0003HAYCHHBIM YEPHBIM IIBETOM, Y MaTe€pH, OTMEUECHHON Ha cxeme udpon 6,
U CYIpyra, B CeMb€ KOTOPOro NpHu3HaK He Habmoxanca. Oteer 3anummre B Buae uucia (%). Eciu
€CTh BEpOSITHOCTh JABYX BapUaHTOB, OTMETHUThH yepe3 nmpooe.



E O VeroBHBIE 0003HAYCHHA:
5 1 ; 3 0 4 O — xenmuna
) , g 9 [ - myscnma
10J—0Ou %‘D'Gpa" )
— neTH omHOTO Gpaka
12 EAE 13 B @ —rpossrenne npusHaka

10. Ilo u3o0pa>keHHOM Ha PUCYHKE POJOCIOBHONW YCTAaHOBHUTE BHUJ M XapaKTep MPOSBICHUS MPU3HAKA,
0003Ha4YEHHOI'0 4YepHBIM LBETOM. OIpenenuTe reHOTUIl POAUTENEH U JIeTel B IEPBOM IOKOJIEHUHU.
VYKaxkurte, KTO U3 HHUX SIBJIICTCS HOCUTEJIEM I'€Ha, IPU3HAK KOTOPOTO BHIJECIIEH YEPHBIM LIBETOM.

VenoBHBIE 0003HATCHUA:
O — JKEHIMHA
D — MyXIHHA

— Opak
— JIeTH OXHOro Opaka

. . — IPOABJICHHE IIPH3HAKa

11. ITo u300paxEHHON Ha PUCYHKE POJOCIOBHONM YCTAHOBHUTE XapaKTep HACJIEJOBaHMs MPHU3HAKA,
BbIJIETICHHOTO 4€épHBIM I1BeToM. OOocHyliTe orBer. OmpenenuTe TeHOTUIBI pomuterned 1 u 2,
NOTOMKOB 4, 5, 6. YCcTaHOBUTE BEPOSTHOCTh POXKJACHHUSA y poauTeneit 3, 4 ciemnyromero pedEHka ¢
MIPU3HAKOM, BBIJICJICHHBIM Ha PUCYHKE POJIOCIIOBHOM YEPHBIM LIBETOM.

2 YCJIOBHHC 06031‘18?31'11!7[?

O — xermuna
[ = myscnma

— Opak
— [eTH OJHOTO Opaka

[ @ — tpossienne npuzHaka

12. Tlo w300pakeHHOW Ha PHCYHKE POJIOCIOBHOM ONMpeAesUTe XapaKTep HaCJICIOBaHMS IMPH3HAKA,
BBIJICJIEHHOTO YEepHBIM 1BeTOM. OmnpeenuTe reHOTHIl OTOMKOB, 0003HAYEHHBIX Ha cxeme LudpaMu
3,4, 8, 11 u o0bsicHuTe hOopMHpPOBAHUE UX TEHOTHUIIOB

VenosHBIE 00603HAUECHAA:
QO — xenmuna
D — My9HHA

— Opax
— [eTH OJHOTO Opaka

B @ - rpossicune npusnaka

13. TTo n300pakeHHOI Ha PUCYHKE POJOCIOBHOW YCTAHOBUTE BHJI M XapaKTep MPOSIBICHUS NPU3HAKA,
0003HaUEHHOT'O YEPHBIM IIBETOM. Y CTAHOBUTE BEPOSTHOCTH POXKAEHUS Y POJUTENEH, OTMEUCHHBIX Ha
cxeme mudpamu 1 u 2, pe6€Hka, SABIAIOLIETOCS HOCUTeNeM npu3Haka. OTBET 3alUIINTE B BUJIE YHCIIa

(%).

VYcnoBHBIE 0003HAYCHUA:
O — JKCHIHHA
D — My’KYHHA

— Opax
— JeTH OIHOTO Opaka

I @ —opossnenne npusHaka

q) — HOCHTCIIb

Boranuka (3aganvst auans 27 KMMa o 6uonorun)

1. HaGop xpoMocoM siifieksieTku ropoxa paseH 7. Kakoit Habop XpoMOCOM UMEET 3HI0CIIEPM 3TOTO
opranusma? B oTBeTe 3aMUIIUTE TOJIHKO KOJIUYECTBO XPOMOCOM.

2. Onpenenute yrcio xpomocoM (N) u yucio moneky:n JJHK (c) mpu oOpa3oBaHuu CrIOphI KYKYIIKHHA
JbHA B HauaJe JAEJICHUs CIIOPOrOHUS U IOcie NepBoro aenenus. OTBeT 000CHYHTE.



3. Ompenenute ynciao xpomocom (N) u umcino monekyn JHK (¢) mpu ¢hopmMupoBaHuy MbLIBIIEBOTO
3epHa COCHBI Mepe/l HauajaoM JICJICHHsI MAaTePUHCKON KJIETKH MUKPOCIIOPHI U KaKJOU KIETKH TETPaIbl
MHUKpocop. OTBET 000CHYHTE.

4. Onpenenure yuciao xpomocoMm (N) u umcio monekyn JHK (c) B 3apocTke mamopoTHUKa mepen
HavaJoM 00pa30BaHUs CIIEPMATO30MIOB U MEPEJI MEPBBIM JelieHueM 3uroTel. OTBET 000CHYIITE.

5. OmpenenuTe XPOMOCOMHBIH HAOOp HIDKENEPEUUCICHHBIX oOpa3oBaHuil. OOBSICHUTE, U3 KaKHX
UCXOJHBIX KJIIETOK U B pe3yJIbTaTe KaKoro TUIa JIeJICHHsI OHU 00pa3yroTCs.

a) JUIsl KJIIETOK CJIOEBUIIA YJIOTPUKCA U JJI €r0 TAMET;

0) IIJ1s1 CIIOp 3€JICHBIX BOJIOPOCIICH;

B) JIJIsl TaMET ¥ 300CHOP XJIAMUJAOMaHabL:

I') B KJIETKaX JINCTHEB U KOPOOOUKHU Ha HOXKKE (CIIOPOTOHE) MXa KYKYIIKHUHA JIbHA;

1) B CIIOpax M raMerax Mxa carnyma;

€) B KJIETKaxX B3pOCIJIOT0 pACTEHHUs, CIIOPAHT U ¥ raMeTax NarnopOTHHUKA,

) JUIs KJIIETOK JIMCThEB (Bail), CIIOp M 3apOCTKA MAlOPOTHUKA;

3) AJIs KJIETOK CIIOPOHOCHBIX MTOOETOB U 3apOCTKa IJIayHa;

1) B siJipax KJIETOK 3apObIIIEBOI0O KOPEIIKA, NbIIBLEBOI0O 3€pHA U CLIEPMUEB COCHBI;

K) AJI1 MEracrnopbl(MaKpOCIOPhI) U KIETOK SHAOCIEPMA COCHBI;

J) B Apax KJIETOK OCHOBHOM TKaHU U 3apO/IbIIlIa IBETKOBOTO PACTEHUS;

M) B siIpax KJIETOK 3MUEPMHUCA JICTA, SHIOCTIEpMA U ceMs3auaTKa SYMEHS;

H) JUIsl KJIETOK BOCBMUSAEPHOTO 3apO/AbIIIEBOIO MEIIKA U 3apOAbIIIEBON TOUEUKU CEMEHHU IMIICHUILIb;
0) IUIsi MHKPOCIOpBI, KOTOopasi oOpa3yercs B MbUIbHUKE, MBUIBIIEBOTO 3€pHA, MBUIBIEBOM TPYOKHU U
CIIEPMHUEB LIBETKOBOI'O PACTEHUS;

) JUIs MaKpOCHOpBI, U3 KOTOpPOHl 3areM (opMHpyeTcs BOCHBMUSIACPHBIN 3apOABIIIEBBIA MEIIOK U
SUIEKIETKHA [IBETKOBOTO PACTEHUS

p) IUTsL BETETATUBHOM, TeHEPATUBHON KIIETOK U CIIEPMHUEB IMBLUIBIIEBOTO 3€pHA MIIECHHUIIBI.

6. Uem mpezcTaBiieH U KaK YCTPOEH MYXKCKOM ramMeTo(UT y MOKPBHITOCEMEHHBIX pacTeHUi? YKaxuTe
€ro pojib B pa3MHOXEHHUU PACTCHUH U MOSICHUTE €e.

Ixouiorus (muaus 23 KMMa o Ouonorun)

1. CocTaBbTe TPOPHUUECKYIO LIETb U3 CIAEAYIOIUX OPraHU3MOB: 3J1aK, Opell, 3Mesl, Ky3HEUHK, JIATYIIKA.
Ha ocHoBanuu npaBuia 3K0J0rHYeCKON MHUpaMUAbl ONPEEIIUTE, CKOJIBKO OPJIOB MOXKET BBIPACTH MpPU
Hamnuuu 100 T 371aKOBBIX PACTEHMI, €CIIM Macca B3pOCJIOro opia S Kr:

2. CoctaBbTe TPOPHUYECKYIO IEMb W3 CIEIYIOUIMX OPraHU3MOB: XOPEK, 37aK, MbIb, ¢uianH. Ha
OCHOBaHWU TMpaBUiIa HKOJIOTUYECKON MUPAMUJIBI ONPEAETUTE, CKOJIBKO HYXKHO 3€pHa, 4TOOBI B Jiecy
BBIPOC OJMH (QHJINH Maccoi 3,5 Kr.

JdBomwouusa (muHus 23 KMMa no Ouonorun) *[lns ynoOcTBa TreoXpoHOJOrMueckas Tabnuua
MOMeEIlEHa B KOHEIl 3a/IaHuH 10 BOJIIOLINH.

1. O0bsAcHUTE, KaKoe U3 W300paKEHHBIX JKUBOTHBIX HBOJIOIMOHHO MOJIOKE M KaK OHO Ha3bIBAaeTCs?
Kaxoit OykBoii oHO 0003HaueHo? Kakoi Tum u kiacc(bl) )KHBOTHBIX MPOU3OMIET OT MPEAKOB ITOTO

XKHUBOTHOr0? B Kakoil ManeoHTOoI0Orn4ecKoi 3pe ITH MpeIKu NepeXuBaId CBOM pacuBeT? (cM. TabyIuIly
2)

A B

2. Ha pucyHke wu300pa)kK€Hbl OKAMEHEBIIUN 4Yepern W PEKOHCTPYKIHS BBIMEPIIETO KHUBOTHOTO,
oburtaBmero 267 muH ner Hazaa. Mcmomb3ys ¢parmMeHT «l €oXpOHOJOTHYECKON Tabmuubl 1y,
OTIpe/IeNIUTE, B KAKOH 3pe U KaKOM MepPHOJIe OOUTAIl TaHHBII OPraHu3M.



[Ipu3Haku Kakoro kjacca MMeeT JaHHOE >KMBOTHOe? Ykaxure mx. Kakoil Tpoduyeckuit ypoBeHb
3aHHUMAJIO TO KHUBOTHOE B JIpeBHEH skocucteme? OTBET 000CHYHTE.

3. Ha pucynke wu300pakeHbl CKEIE€T U PEKOHCTPYKIUS IPEBHETO BBIMEPIIET0 IO3BOHOYHOIO
JKUBOTHOTO cTeromudana, obutaBmero 367-362,5 w™iaH ner Hazaa. Mcmons3ys ¢parmMeHT
«["eoxpoHonornyeckoil Tadnuibl 1», onpeneianTe, B Kakoil 3pe U KakoM MEepHoje OOUTall JaHHBIN
OpraHu3M.

HasoBure kiacc, Kk KOTOPOMYy MOKHO OTHECTHM 3TO JKMBOTHOE. Kakue 4epThl CTpOEHHS CKeleTa
MO3BOJIAIOT OTHECTH €ro K 3tomy kiaccy? Ilo pHCYHKY yKakuTe, Kakue uepTbl €ro CTpPOEHUs
MO3BOJISIOT ONPEAETUTh apean ero ooutanus? OTBET MOsICHUTE.

4. Ha pucyHke wu300pa’k€Hbl OKaMEHEJIOCTh BBIMEPIIEr0 MOPCKOr0 >KMBOTHOTO AMMOHUTA,
oOutaBmero 167 MiH JeT Ha3ajx, U €ro MeIUalIbHBIA (CEepeAMHHBIN, pacroyararmouuiics Omamke K
CpenMHHOM TuIOCKOCTH) cpe3. Ucmonms3ys d¢parmeHT «I €0XpOHOJOTHYECKOW TaOmuIbl 1y,
OTIpeNieNIUTe, B KAKOH 3pe U KaKoM NepHrojie OOUTall JaHHBINA OpraHu3M.

HaszoBute THm, K KOTOPOMY MOXKHO OTHECTH 3TO >KHBOTHOE. UTO MO3BOJISET OTHECTH ITaHHOE
KHUBOTHOE K 3TOMY TUly? Kakoe 3HaueHue s )KMBOTHOT'O UMENH BO3JYIIHBIE KaMephl, pa3InuuMble
Ha MeauaIbHOM cpese? OOBICHUTE MEXaHU3M UX (PYHKIITMOHUPOBAHHS.

.5.Ha pucynke n300paxEéH THpaHHO3aBp — BBIMEpIIIee )KUBOTHOE, OOuTaBIee 68 MIIH JIeT Ha3al.



Ucnonb3yss pparMeHT TeOXpPOHOIOTHYECKON TaOMUIBl 2, YCTAHOBUTE 3py M TEPHOA, B KOTOPBIU
o0OuWTaN JIaHHBIM OpPraHu3M, YKaXKUTE, K KaKOMY KJIACCy OTHOCUTCS JaHHOE >KMBOTHoe. Kakue uepTsl
CTPOEHUS MO3BOJISAIOT OTHECTH €T0 K 3TOMY Ki1accy?

6. Ha pucynke n3o6paxén menymioza Hos — ceMeHHOH manopoTHUK — BbIMepIiiee okojio 270 MiIH
JIET Ha3aJl pacTEHUeE.

Hcnonb3yst (hparMeHT reoXpOHOJOTMYECKON TaOJiMIbl 2, YCTAaHOBUTE 3Py W IEPHOMA, B KOTOPBIH
BbIMUPACT HaHHBIﬁ OpraHusM, a TakKKE€ €ro BO3MOXKHOI'O ((6JII/I3KOFO POACTBCHHHKA)» B COBpeMeHHOI\/JI
dnope (Ha ypoBHe oTaena). Kakue 4epThl CTpOEHHUS XapaKTepU3YIOT pacTeHHe Meayiio3a Hos kak
BBICIIIEE CEMEHHOE pacTeHue?

*'eoxpoHonoruueckass tabnuua (CocTaBieHa Ha OCHOBE MeXIyHapoJIHOW cTpaTturpaduueckoi
mikansl (Bepcust 2017/02)).

Tabnuma 1
Opbl ITepuons!
Ha3zBanue Ha3zBanue
Bospact (or Hadama  3phI),

U TIPOIOKUTETHHOCTD, U TIPOIOKUTEHHOCTD,

MITH JIET NI TeT MITH JIET

Kaiino3olickas, 66 66 YerBepTUuHBIN, 2,6
IHeoren, 20,5
[Taneoren, 43

Meso3oiickas, 186 252 MeoBoii, 79
FOpckuit, 56
Tpuacossiid, 51

[Taneo3oiickas, 289 541 [Tepmckuii, 47
KamenHnoyrosbssli, 60
/leBoHCKMit, 60
Cunypuiickuii, 25
OpnoBuUKCKHi, 41
KemOpuiickuii, 56

[Iporeposoiickas, 2000 2700 -

Apxeiickas, 1000 6oee 3500 -

Tab6muna 2



3put

Hespamme B Hleprozer 2 i . . .
——— BospacT | mponomamTeTsEOCTS (B MIE FXEOTHRD K PACTHTSTRERLE MED
——— (B MH. 12T) 12T)
Asmponores, 1.3 IToREI2EEE K PRSERTES T210Bek2. A BEOTHEN K PRCTHTZTREBL MED IPHHEAT COBPSMERREI 00IHE.
I — . Heoren, 233 ['0{I0ACTEO MISKOMIET R0, IITHIT _
k&é@Eﬂ&miéélémé&)aléﬁ? 67 [TosE 1erze XEOCTATELY JEMYPOE, J0TONATOR, [0S THRS - NEPATHTER0E, APHOMHTEKOE. ByDHRN paciEeT
' [Tameorer, 42 B2CEROMEIX. [[pOT02STCR ERMEDAFES KPYIERY MPSCMBRZIOMERCE. Houetatt MEOTES TPYIIE TOT0E0HOTER
MOLTECKOE. [ O{IIONCTE O IOKRPHITOCEMERERIY PRCTEm.
TToREeEsR BRI MISKOIBTRIMNN F EACTORIIER [ITHIL XOTR H 3Y02CTHS ITHIE EMZ PATPOCTPEESERL
Merogoi, 70 ITpeofnanzsoT KoCTECTE: PRIGH. CORpAINSEES NaNOPOTEMKEOE H roT0CcsMeRER. [I0REISHES B pacIpOCTpaESHy:
Mesosnfonss (pomsi | 00 EospaeerEn:
#3sEE), 163 < TOperaa, 58 TocmoncTeo npecrnmaomees. [loge1erme spxeonmepimea. [IponEeTaEme roqoosorix MoaTockos. [ocmoacTeo
’ LOQREMERFLD
Tpmacoest, 33 Hazmano pactEeta npecubEaommmcs. [I0AETHES I2PERX MISKOMETIOMER, E2CTOAIRX KOCTHCTE PHO.
Tepicr, 35 ERICTpOS P2SERTHS MPECMBEZIONENCE. BOSEENEOESEES 3B2P03YDAIX IP2CMBEIIERCA. BRnmars:s
i TpEoGiToE. Mewesroern e FaMeRHOVTOMbERI 12008, BoraTas daopa romoosyemEmm.
PacigsT seME0EOTEEN. BoSHMREOESHES NEPERX NPECMBERIENCE. [J0RETSHNS TST0MEX (OpM H2CEROMEL,
Kayerpoyromes, 15-6 | nayxos, cOPIEOECE. 32eTHe VMERRIeRE: TpHI0HTCE. Pacieet papoporEmnoipsmny. [loseaemme
o . ) CEMERHERIY IEN0POTEREDE.
Teenlicas (pesselt | Boswono, Pacieer musogsn:. [Loxeerme ucensper prib. [T e P e 3
), 340 70 Teposcx, 60 e WETEOBER TSHEE KHCTSTEpER paic. [logBTemme creroneganes. PacipocTpensmme 2 cyme
ERICTIHE CIOPOBATE.
Crmnypricsa, 30 l'memoE PEsEETHE KODTTOE, TpEI0GETeE. [loRETemHES GecTemocTRE TOSEQOUEBIX - ITHTKOBLIX. Bamox
: j pacTerwd B2 oymy - nertodeTes [lsposos pacmpocTpassme BoJopoctsi
Opaosimxciati, 60 IIponEeTasor Mopcise & e e e i CrIef
e —— POIEST2E0T MopckEe Gecnossosoumte. [leporos pacnpocTpanesme TPRTOGHTOR, BOT0pOCTEE.
(pased o), casme 2700 OprasEmeckEe OCTZTRE PeIRE E METOUHCTEEERL, HO OTEOCTCA KO ECEM THIM SecmosEomowrer. [loEmemme
2000 TIEPEHIERX XOPIOERLX - TOTTHIR G2CTEPETEELX.
Apxeficran (caman Boswommo, _
IPEBER B HCTOPEH 3500 CoIemel BH3HH Fe3HITHTRTBEEL
Jewme). oromo 1000

JINTEPATYPA, PEKOMEHAYEMASA JJIA ITIOAI'OTOBKU K EAMHOMY
I'OCYAAPCTBEHHOMY 3K3AMEHY I10 BUOJIOT' M1

1. buonorusi: bakrepun, rpu0Osbl, pactenus. (0a30BbI ypoBeHb) 6 kiacc: yuel. s
oOieoopazosar. yupexaenuit/ [laceunnk B.B. - M.: Jlpoda. 2005 — 272 c.
2. buonorus. Pactenus. baktepun. I'puObl u numaiiHuku: yueO. s 7 Kiacc
obmeoOpazosar. yupexaeHuii / B.Il. Bukropos, A.M. Hukumos. — M.: ['ymanurap.
u3a. uentp BJIAZIOC, 2012. —-250 ¢
3. buonorus: JXuBorHbple: yueO. mis 7-8 kimaccoB o00mieoOpazoBaT. yUpexKIASHUMN./
beixosckuit B.E., Koznosa E.B. u ap.; Ilox pen. Koznosa M.A. — M.: TIpocBenieHue.
2000 — 256 ¢
4. buomorus: KuBoTHbBIC. yueO. s 7-8 KiaccoB o0IIeo0pa3oBar. y4pekacHHUi./
beixosckuii b.E., lonpauk B.I1, Ko3zmo M.A. — M.: OO0 «M3marensctBo ACT». 2004
-335¢
5. buonorus. XXupotHble: yuel. s 7 kiacca oOmieoOpa3oBaT. yued. ydpexaeHuin./
Jlattommn B.B, lllankun B.A. —M.: [Ipoda. 2012 — 302 ctp.
6. buosorusi: XKuotHsie: yueb. miisa 8 kiacca obmieoOpazoBart. yueo. 3aBeaeHuit/ A.U.
Huxumos, M. X. [llaposa. — M: IIpocsemnienue. 2004 — 256 c.
7. buonorus. XXupotHbie: yueb. ns 7 kiacca obmieoOpazopart. yueb. 3aBenenuit/ A.U.
Huxkumos, N.X. [llaposa. — M.: I'ymanutap. uza. uentp BJIAJIOC, 2012. — 255 c.
8. Uenomek: yueb. mis 9 kimacca obmieoOpazoBar. yueO. 3aBenenuid./ baryeB A.C.,
Kyspmuna W.J1., Hozapaues A.Jl. — M.: [Ipoda. 2000 — 240 cTp.
9. Uenosek: yueb. mis 8 kmacca obmieoOpa3oBar. yued. 3aBeaenuil./ Konecos /I.B.,
Mam P.JI., bensieB U.H. — M.: [Ipoda.. 2006 — 332 ctp.
10. buomorus: Yenosek. 8 knacca: yueonuk/ JI. B. Komnocos, P. JI. Mam, 1.H. benses.
— M.: lpoda, 2016. - 416 c.
11. buonorus: Yenosek u ero 3mo0poBbe 8 kiacca/ Poxio B.C, Tpobumos C b; Ilox
pen. Tpaiitaka /[ 1. - M.: Muemo3una. 2007 — 287 c.



12. buonorus: Yenosek u ero 3moposbe. 9 kinacca/ Hukumos A.W., borganos H.A. —
M: I'ymanurap. u3n. neatp BJIAJIOC. 2012

13. Buonorus. 5-6 kmaccel: y4e6. mist oOieoopasopar. yued yupexnaenuit/ [laceunuk
B.B., Cymaroxun C.B., KamunoBa I'.C. u ap.; Ilog pen. Ilaceunuka B.B - M:
[Ipocsemenune, 2014 — 160 c - (JIuaus xu3Hn).

14. buonorus. 7 xmacc: yue6. ais obmieodpa3osar. yuaed yupexnaenuii/ [laceunuk B.B.,
Cymaroxun C.B., Kanunona I'.C.; Ilox pen. Ilaceunuka B.B - M: Tlpocsenienue, 2014
— 256 ¢ -(JIuaus xKu3HM).

15. buonoruss 8 kmacc: yude6. s oOmeodpazoBar. yupexaeHuid/ Ilaceunuk B.B.,
Kamenckuit A.A., llIenos I'.I'.; [Tox pen. [Taceunuka B.B. - M: IIpocsemienne. 2010 —
255 c. - (JIuaus xu3HM).

16. buonoruss 9 wmacc yue6. mis obmeoOpazoBar. yupexaenuit/ I[laceunuk B.B.,
Kamenckuit A.A., llIBenoB I'.I'.; [Tox pen. [Taceunuka B.B. - M: IIpocBenienune. 2011 —
208 c. (JIunus xKu3HU).

17. buonorus. Beeaenue B o01ryro Ouosoruto u skojoruto. 9 knacc/ Kamenckuit A A.,
Kpukcynos E.A., ITaceunuk B.B. — M.: JIpoga. 2010 — 308 c.

18. buonorus (6a30BeIit ypoBeHs). 10-11 kmace: yue6. mis yganmxcsi 001meoopa3oBar.
yupexaenuit/ A.B. Tepemos, P.A. Ilerpocoma; Ilox pen. A.M. Huxumona. - M:
['ymanutap, uza. nentp BJIAJIOC. 2011. -223 c.

19. buonorus. buonornyeckue cucrembl U Mporecchl. (MpoduiibHBIA ypoBeHb). 10
Kiacc: yudeb. juis ydamuxcs oOmieoOpasoBar. yupexaenuil/ A.B. Tepemos, P.A.
[Terpocosa - M.: Muemo3una. 2012 — 400 c.

20. buonorusa. buomornueckue CUCTEMBI M TPOIECCHL. (MPOPUIBHBIA YpOBEeHB). 11
Kjacc: yudeb. s ydamumxcs oOmieoOpasoBar. yupexaenuil/ A.B. Tepemos, P.A.
[TerpocoBa - M.: Muemo3suHa. 2012 — 400 ¢

21. O6mas 6uonorus: yueb. s 10-11 kmaccoB obmeoOpaszoBat. yued yupexaeHun:/
benses JI.K., bopomun II.M. u np.; Ilox pen. bensesa .K, Hdpimmmuma I'"'M. - M.:
[Tpoceemenue. 2005 — 304 c.

buonorusi. O6mas 6uonorusi. 10-11 knacc. yue6. mis oOmieoOpa3oBaT. yUpexKICHUM:
0azoBbiii ypoBeHb. / benseB J.K., boponun II.M. u ap.; Ilon pen. bensera, JI.K,
Hemviuna M. - M.: IIpoceemenue. — 2012 — 304 c.

22. buonorus. O6mas Owuosorus. I[Ipaktukym. 10-11 kmacc. yde6. mocoOue mis
oO1ieo0pa3oBar. yupexaeHuil: yrayos. ypoBeHb./, [Aemmmun M, Cabnuna O.B,
boponun [1.M. - M.: [Ipocsemenue. — 2017 — 143 c.

23. buonorusa (npodwmibHbd ypoBeHs). 10-11 kmacc. B 2-x gactax, Y. 1./ bopoaun
I1.M., Beicouxas JI.B., Ipimmun I'.M. u ap.; [lox pen. lllymuoro B.K, demvmmna .M.
— M.: IlpocBemenue. — 2012 — 303 c.

24. buonorusa (npodwmibHbd ypoBeHb). 10-11 kmacc. B 2-x wactsax, Y. 2./ boponun
I1.M., Beicouxas JI.B., Ipimmun .M. u ap.; [lox pen. lllymuoro B.K, dpmvmmna .M.
— M.: IlpocBemienue. — 2012 — 287 ¢

25. O6mas ouonorus: yue6. ms 10-11 kmaccoB mik. ¢ yriry6:. uzyd. ouosoruu / A. O.
PyBunckuii, JI. B. Boicoikas, C. M. I'nmarones u ap.; [Tog pea. A. O. PyBunckoro. — M.:
[IpocBemienue, 1993. — 544 c.

26. O6mas 6uonorusa. 10-11 kimaccel: yueb. nis oOiieoOpa3oBar. yued yupexacHum:/
A. A, Kamenckuii, E. A. Kpukcynos, B. B. ITaceanuxk. — M.: JIpoda — 2005 — 367 c.



27. O6mas 6uonorus (6a3oBeiii ypoBeHb). 10-11 kinacc./ Kamenckuii A.A., KpukcyHoB
E.A., [Taceunuk B.B. - M.: JIpoda 2014 - 368 c.

28. buonorus 10 kinacc (yrmyOnenusiii yposenb)/ Ilaceunuk B.B., Kamenckuii A.A.;
[Tox pen. ITaceunuka B.B. - M: IIpoceemenune. 2020 — 240 c. - (JIuHus XU3HM).

29. buonorus 11 knacc (yrmyOnennsiii yposenb)/ [laceunuk B.B., Kamenckuii A.A.;
[Tox pen. [Taceunuka B.B. - M: [Ipocsemenue. 2020 — 230 c. - (JIunus xu3Hn).

30. DOxonorus (mpodunsHbI ypoBenb). 10-11 kmace./ Kpukcynos E.A., [laceunnk B.B.
- M.: JIpoda. 2007 — 251 c.

JlononmHuTENbHAS IUTEPATYPA

1. buonorus. IlpoBepounsie padotTel B dopmare BIIP. 6 kmacc: yueb. mocobue s
obmeo6pazosar. opranuzanuii / C. B. Cymatoxun, I'. C. Kanunona, 3. I'. ['anoHiok. —
M.: IlpocBemenue, 2019. — 72 c. — (JIunus ku3HM).

2. buonorus. IIpoepounsie padotsl B ¢opmare BIIP. 5 kmacc: yue0. mocoOue st
obmeo6pazosar. opranuzanuii / C. B. Cymatoxun, I'. C. Kanunona, 3. I'. ['anoHok. —
M.: [Ipocsemienue, 2019. — 63 c¢. — (JIunus xu3HM).

3. buonorus. Ilmanupyemsbie pesynbrarbl. Cuctema 3amaHuil. 5-9 kmaccel: yueo.
nocobue misi obmeoOpazoBat. opranuzanuit/ [.A.Boponuna, T.B.MBanoma, I'. C.
Kamnnosa; nox pen. I'.C.Kosanésou, O.b.Jlorunoson. — M.: IIpocsemenne. 2017. —
157 c.

4. EI'D. buosorus: TUOBBIE dK3aMEHAIIMOHHBIE BapuaHThl: 30 BapuanToB./ KamuHoBa
I'.C., Huxumona E.A., Iletpocosa P.A. — M.: HartmonansHoe o6pazoBanue. 2017 — 336
C.

5. EI'D. buonorus - TUNOBbIE SK3aMeHaIlMOHHbIE BapuaHThl: 30 BapuantoB./ [loxa. pen.
Poxnosa B.C.— M.: HantnonansHoe obpaszoBanue. 2018 — 365 c.

6. EI'D. buosnorus - TumoBble 3K3aMeHalMoHHbIe BapuaHThl: 30 BapuanToB / [lox. pen.
Poxnopa B.C.— M.: HantmonansHoe obpaszoanue. 2019 — 368 c.

7. EI'D. buomnorus - TUTIOBBIE 3K3aMeHalMoHHbIe BapuaHThl: 30 BapuanToB / [lox. pen.
Poxnopa B.C.— M.: HartmonansHoe obpaszoBanue. 2020 — 368 c.

8. EI'D. buosorus - TumoBsie dK3aMeHallMOHHBIe BapuaHThl: 30 BapuanTo/ Ilox. pen.
Poxmosa B.C.— M.: HattmonansHoe oOpazoBanue. 2021 — 367 c.

9. www.fipi.ru



