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JlononHuTenbHAs 00Ie00pa3oBaTenpHas mporpaMmma COACpPKUT MaTepHUabl
no Kypcy Ouosoruu, HeoOxoaumble npu mnoarotoske k EI'D. Marepuansi
MOJATOTOBJICHBI B COOTBETCTBUU C TpeOoBaHusIMU DefepanbHOrO0 KOMIIOHEHTA
rOCyapCTBEHHBIX CTaHJIAPTOB OCHOBHOT'O OOIIETO U CpelHero (IOJHOT0) 00IIero
oOpazoBaHus 1o 6nosioruu (6a30BbI U MPO(HIBHBIN YPOBHHU), U B COOTBETCTBUU C
«KonudukaropoM 37€eMEHTOB coJiepKaHUsl U TpeOOBaHUI K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB ~ O0Opa30BaTENIbHBIX OpraHu3aluid JUisl TMPOBEICHUS EIUHOTO
TOCY/IapCTBEHHOTO 3K3aMeHa Mo Ouosiorum», paspaboranHoro denepaabHbIM
UHCTUTYTOM TEAarornyeckux U3MEepeHui.

B nmporpamme npencraBnena noapoOHas coaep:karenpHas MporpaMMa Kypca
OMOIOTHH, COCTAaBJICHHAs B COOTBETCTBHHM C TPEOOBAHHMSIMH TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAAPTA U OXBATHIBAIOIIAS IKOJBHBIN Kypc Ononoruu. B Heé
Bouun pazgensl: «Pacrenus. bakrepuu. ['puObl. Jlumaitnukmy», «KuBOTHBIEY,
«YenoBek U ero 370poBbe», «O011as 6M0I0rus» (C OCHOBAMU LIMTOJIOTMU, TEHETUKH
U CEJIEKIMH, SBOJIOIUHN U 3KOJIOTUN). J[aH CIHMCOK JUTEpaTyphl, pEKOMEHIyeMON
BBIIYCKHHMKaM JiJIs1 ToAroToBKHU K EI'D o 6uonorum.

ITEPEYEHb TPEFOBAHUN, JOCTVXXEHUE KOTOPBIX ITPOBEPSETCS
HA EI'D 11O BMOJIOI'NA

[lepeuenp TpeObOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, JOCTHXEHUE
KOTOPBIX MPOBEPSETCS Ha €JUHOM TOCYJAapCTBEHHOM OJK3aMEHE IO OHOJIOTHH,
COCTaBliecH B COOTBeTCTBUM ¢ «KoaudukaropoMm »>JIEMEHTOB COACpKaHUS U
TpeOOBaHUM K YPOBHIO IMOJTOTOBKU BBIMTYCKHUKOB 00pa30BaTEIbHBIX OpraHu3aui
JUI.  TIPOBEICHUSI E€AUHOTO TOCYJapCTBEHHOIO 9K3aMeHa [0 OWOoJoruH,
noarorosiieanoro GUIIN.

BbINYyCKHUK /10/15K€H 3HATH U IOHUMATh:

° OCHOG6Hble NONI0MCeHUA  OWOJIOTMYCCKHX 3aKOHOB M TEOpHUH
(kIeTovHas, XpOMOCOMHaAs, YBOJIFOIIMOHHAS ), 3aKOHOMEPHOCTEH HACIIeICTBEHHOCTH
Y W3MEHYMBOCTH, MNPOSBIIAIOIIMXCS HA Pa3HbIX YPOBHSAX OPraHU3alUM >KUBOU

IPUPOJIBI;

o cmpoenue u npu3Haxu OUOJOTUYECKMX OOBEKTOB pa3HBIX LAPCTB
YKUBOU IIPUPOLBI;
o CYWHOCIb  OUO0I02UYECKUX  NPOUeccog:  PpoCT,  PA3BUTHE,

pPa3MHOXKEHUE, INIACTHYCCKUMA U DHEPTeTHUCCKUH 00MEH, POTOCHHTE3, XEMOCHHTE3,
MUTaHWe, IbIXaHUE, BbIJICJICHUE, TPAHCTIOPT BEILIECTB, Pa3ApaKMMOCTh, aJlanTalusl,
JICJICHUE KJIETOK, FTAaMETOT€HE3, OMIJIOJOTBOPEHUE, OHTOTECHES;

° 0uO0N02UYECKYI0 MEPMUHONOZUI0 U CUMEOJUKY TIO UUTOJIOTUH,
ICHETUKE, CEJICKIIMM, OWOTEXHOJOTHU, OHTOTCHE3y, CHCTeMaTHKE, DSKOJIOTHH,
SBOJIIOIHH;

° ocobennocmu opzanusma yeoeeKa: ero CTpOEHHUS,
KU3HEIECSATEIIbHOCTH, PETYJIALIMA, BBICIIIEN HEPBHOM AEATEIBHOCTHA U TOBEICHUS.

BbINyCKHHMK J0/I2K€H YMETh:



® 00bACHAMbL E€OUHCTBO KUBOM W HEXKUBOW MPHUPOIBI, HSBOJIOLUIO
OpPraHWYeCKOr0 MHpa, TMPUYUHBI HACIEACTBEHHBIX W  HEHACJEICTBEHHBIX
W3MEHEHHM, B3aWMOCBSI3M OpPraHM3MOB U OKPYXKAIOWIEH CpEIbl; 3aBHCUMOCTH
3I0POBBS YEJIOBEKA OT COCTOSIHHS OKPYKAOIIEN CPELIBI;

® ycmaunaenueamsv 63aumMoceA3U CTpoeHuss U (QYHKUUA OpPraHouJI0B
KJICTKH, TJIACTHYECKOTO M SHEPTETHUECKOT0 0OMEHa; peakiuii hOTOCUHTE3a, Ty Tei
Y HAIIPaBJICHUM 3BOJIIOIUN;

e pewams 3a0auu PA3HOM CIOKHOCTH IO UHUTOJIOTUH, TEHETUKE
(cOCTaBIATH CXEMbI CKPEIIUBAHUS ), SKOJIOTHUU, IBOJIOIUY;

® cocmaenamep cxemwl IEPEHOCA BEIIECTB U SHEPTUH B SKOCUCTEMax (Lienu
MATAHUS, TUIIEBHIC CETH);

® pacno3Haeamsv U ONUCHIEAMDb KIETKH PACTEHUN U KUBOTHBIX, 0COOEH
BUJa TO MOP(}OJOTUUECKOMY KpPUTEPHIO, OHMOJOTHUYECKHE OOBEKThI MO HUX
M300paXKEHUI0; YKOCUCTEMBI U arpO3KOCUCTEMBI;

® @blAGIAMb OTIIMYUTENbHBIC NPU3HAKU pPa3HbIX TIPYINI OPraHU3MOB,
MPUCTIOCOOJICHUS K cpejie 0ouTanusi, apoMopd03bl U MANOATANITAIIMN, B3AUMOCBSI3U
OPraHUu3MOB U aHTPOIIOT€HHBIE U3MEHEHUS B IKOCUCTEMAX;

® cpasnueamp OWOJIIOTUYECKHE OOBEKTHI, OPraHU3Mbl Pa3HbIX IAPCTB,
OMOJIOTMYECKUE TMPOLECChl U SBJICHUS, (OPMBI Pa3MHOXKEHUS U €CTECTBEHHOTO
0TOOpa, MaKpO- U MUKPO3BOJIIOLINIO;

® onpedenamb  TPUHANICKHOCTb  OHMOJIOTMYECKHMX  OOBEKTOB K
ONPEAEIEHHON CUCTEMaTUYECKOMU TPYIIIIE;

® AHAIU3UPOBAMb TUTIOTE3bI IPOUCXOKICHHS )KU3HU HA 3eMJIe, COCTOSIHUE
OKpYXaIOoIeh Cpeibl, pe3yJIbTaThl OMOJOTUYECKUX IKCIIEPUMEHTOB U HAOIIOACHUIM
10 UX ONMCAHUIO.

BbIIyCKHMK J10JI2K€H UCII0JIb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHUSA
B IPAKTUYECKON 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HHU /IJIs1 000CHOBAHUSA:

® npagun nogedeHusn B OKPYKarollen Cpee;

® npogunaxmuku pacpoCcTpaHeHUs] HPEKIINH, TPAaBMATHU3Ma, CTPECCOB,
BPEJIHBIX MPUBBIUEK, HAPYILICHUSI OCAHKH, 3pDEHUS U CITyXa;

® OKa3aHus nepeoili nNOMouyu Tpyu TPaBMax, OTPABJICHUH, OCTAHOBKE
cepla U IbIXaHHUs;

® cnoco00e evipauiueanua U pa3sMHOKEHNS KyJIbTYPHBIX pPACTEHUHN U
JIOMAITHUX KUBOTHBIX.

[TPOI'PAMMA JUTA ITIOAT'OTOBKU K EI'D

1. buoJjorus kak Hayka. MeToabl HAYYHOI0 NO3HAHMS.

buonozua kax nayka. J{ocTveHUs] OUMOJNOTHU, METO/bI TTO3HAHUS KUBOU
npupobl. Pons Guonoruu B GOpMHUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHHBI MUPA.

Yposnesaa opcanuzayua u ’eonwyus. OCHOBHBIE YPOBHU OpraHW3alUU
KUBOW MPUPOABI: KIETOYHBIM, OPraHU3MEHHBIA, MOMYJISLIHOHHO-BUIOBOM,
ouoreoreHoTHUECKUH, Ouochepusiit. buonornueckue cucrempl. OOIIKME MPU3HAKH




OMOJIOTHYECKUX CHCTEM: KIJIETOYHOE CTPOCHHE, OCOOCHHOCTH XHMHUYECKOTO
cocTaBa, OOMEH BEILIECTB M NPEBPALIEHMs] SHEPTUU, TOMEOCTAa3, Pa3apaxMMOCTh,
JBHKEHUE, POCT U Pa3BUTHE, BOCIIPOU3BEICHUE, IBOJIOLIMSL.

2. KileTka Kak 0M0JI0THYeCKas CHCTeMA.

Cospemennan knemounana meopusa. OCHOBHBIE IIOJIOKECHMS, pOJb B
(OpMHUPOBAHNN COBPEMEHHOM €CTECTBEHHOHAyYHOH KapTuHbl Mupa. Pa3Butue
3HaHMK O KieTrke. KierouHoe cTpoeHue OpraHu3MOB — OCHOBAa €JUHCTBA
OpPraHUYEeCKOro MUpA, JOKA3aTeIbCTBO POJACTBA KUBOM NPUPOJIBI.

Mnozooopazue xknemok. IlpokapuoTrel U 3ykapuoThl. CpaBHUTENbHAsS
XapaKTEPUCTHKA KJIETOK PACTEHHI, )KUBOTHBIX, OaKTepHil, TpUOOB.

Xumuueckuii cocmaeé kKiemku. Maxpo- U MukposnemeHtsl. Kucnopon,
yIaepoJ, BOJIOpoAd, a3oT u Ap. Heopranumueckue coenuneHus. Boma ee ponb u
ceoiictea. Comu. Katuonsr: Na*, K*, Ca*, Mg?" u np Anmonss: C1-, HCO*. HSO* u
np. Ponb coneit B knetke Opranndeckue coequHeHusl. MOHOMEpBI, OMOTIOIUMEPBHI.
VYraesoasl u ux crpoenue. ['mokosza. Kpaxman. [emntono3a. ['mukoreH. XuTuH.
@DyHKIUU YIIEBOJOB: CTPYKTYpHAas1, SJHEpreTuueckas, perentopHas. Jlunuasl 1 ux
ctpoeHne @DyHKIMU JMIOUAOB: CTPYKTypHas, JSHEpPreThdeckas, 3aliuTHas,
perynsTopHas. benkn AMUHOKHCIOTHI, UX CTPOCHHE M CBOMCTBA. AMHHOIPYIIIA,
KapOokcuipHas rpynna, paaukan. [lentuanas cBs3p Ilomunentun. Crpoenue
oenkoB CTpykTypa: NepBUYHAs BTOPUYHAs, TpeTUYHAs, yeTBepTUUHas. DyHKIUU
oenkoB. benku — crpouTtenbHbl MaTepuall. benku-gpepmeHtsl. PerynstopHbie
oenku. benku-antutena. benku — UCTOYHUK 3Hepruu. HykiienHOBBIE KUCIOTHI.
Tunbl nyknennosix kucioT: [JHK, PHK. Crpoenne Hyki1e0THI0B 1 HYKJIIEMHOBBIX
kuciotr. Jlezokcupubo3a, pub03a, a30THUCTHIE OCHOBAHMUS — QJCHUH. TYyaHWH,
IMTO3MH, TUMHUH. ypauwi. [IpuHuun kommiemeHntapHoctu. [lonstiue o Hocutene
reHeTuuecko (HacneactBeHHoU) nH@opmanuu. OcHoBHble Buabl PHK: nPHK,
TPHK, pPHK. Anenosuntpudochopnas xucmora — AT®D Ilonarue o
OPOMEXYTOUHBIX M KOHEUHBIX NPOAYKTax OuocuHTe3a. PerynstopHele u
CUTHAJIBHBIE BEUIECTBA. BUTaMUHBL.

Cmpoenue u @ynkyuu knemku. OCHOBHBIE COCTABHBIE YaCTH KIIETKH:
MeMOpaHa, muWTOIUIa3Ma, siapo. Pasmepsr u  ¢opma kietok. OOMHOCTH
IIPOUCXO0KIEHUS KIIETOK.

[InazmaTnueckass memOpaHa. JIBOMHONW MOJIEKYJISIPHBINM CIIOM MOJEKYI
dbochonmununoB. MemOpannsie Oenku. [nukokamukc. Kierounass cTeHKa.
MeMmOpannass mnponuiiaemMoctb. llaccuBHbIl TpaHcnoptT: auddys3us, HOHHBIE
KaHallbl, OEJIKU-TIEPEHOCYUKU. AKTUBHBIA TpaHCHOpPT: (aro- U MNUHOLMTOS.
[{uTomuiazma: HUTO30J1b, IUTOCKETET.

Opranouapl LMTOIIIA3Mbl: MeMOpaHHble M HemeMOpaHHble CTpoeHue u
¢bynkuun 3up0mazmMaruyeckor cetu (I1IC). Kommneke [Nonabaxu — crpoenue u
¢ynkun. CtpoeHne M (QyHKIMHA JH30COM. MUTOXOHIPHUH — 3HEPreTUYECKUE
opraHousipl KieTkd. CTpoeHME MHUTOXOHIPHUIl. 3HAUY€HHE KPHUCT. YYacTue
MUATOXOHApUM B cuHTe3e AT®. I[lmactuasl: XJIOpOILIACTBI, XPOMOIUIACTHI,
aevikomnactel. CtpoeHue xyoporutacta. ['panbl. Hamnume coOGcTBEeHHOrO
reHeTuyeckoro ammapata. Oynkuuu tiactun. Ctpoenue U QyHKUHUS PHOOCOM.
Knerounslii 1entp, crpoeHue u QyHkuu. OpraHougpl ABMXKEHUS KIIETKU:




KTYTHUKHA, PECHUYKH, JIO)KHOHOKKH. Pollb HHTOCKENeTa M MHUKPOTPYOOUEK.
KiterouHble BKIItOYEHNS. 3HaUYE€HHUE KIETOUYHBIX BKIFOYEHUN.

SAnpo Crpoenue sigpa. Snpeimko. SnepHas oOonouka. SaepHBIA COK
(kapuoriazma). XpomMaTuH. XpoMocoMbl. XpoMatuisl. Begymas ponb siapa B
XpaHEHHUHU U TIepeIaur HACIeACTBEHHOU HH(POpPMALIUU.

Oomen eeujecmeé u npespauieHus IHEPUU — CEOUCMEA  HCUBBIX
op2anu3zmoe. Metabonu3M KIETKH. DHEPreTUUECKU U TUIACTUYECKUl OOMEH, UX
B3aMMOCBSA3b. TUIIBI MUTAHUS: aBTOTPO(DBI, TeTePOTPOdBI, MUKCOTPO(HI.

dorocuHTe3, €ro 3HadeHWe, KocMHuueckas posib. a3l (HOTOCHMHTE3A.
CBeTOBbIE U TEMHOBBIE peakiuu (HOTOCHHTE3a, UX B3auMOCBs3b. Pomp ATO B
¢dotocunrese. [IpoaykTsl poTrocuHTE3A.

XemocunTtes. Posib xemocuHTe3upytomux 0aktepuit Ha 3emiie ObecrnieueHue
KJIeTOK »Heprueil. Craauu >HEPreTHYecKoro oOMeHa. bpokeHue u AbIXaHue.
['mukonmn3s MUTOXOHAPUM — JHEPreTUYECKUE cTaHUMM KieTku. Llens mepeHoca
ekTpoHOB. OxuciutenbHoe QocopunupoBanue. [Iporonusiii kanan. ATO-
cuntetasa. [IpeobpazoBanue »Hepruu. TpancmMeMOpaHHA Pa3HOCTh MOTEHIIUAJIOB.
Kucnopon, HAJA® u HAJl — aknenTtopsl 31exkTpoHoB B kieTke. Lukn Kpebea —
HUKINYECKAA TPOUECC OKHUCICHUS MNUPOBUHOTPANAHOW KHUCIOTBL. AUETHII-
kopepmeHt- A. O0pa3oBanue Ooratbix sHeprueii moaexkyn HAJI-H' u ux poas B
cunte3e AT®. KoHeuHble TPOIYKTHI OJHOTO OKUCIIEHHS] OPrAaHUYECKUX BEILECTB
B KjeTke. Teopus Mutuemnna.

I'enemuueckasa ungopmayua u ee peanuzayus 6 kxaemrke. [THK —
MaTepUaJibHbIA HOCUTENIh HacieAcTBeHHOW uH@opmaruu. JJHK — matpuna ms
cuntesa OenkoB. Y ioenue JJHK. I'en — enuHuIa HacaeACTBEHHON (TEHETUYECKOM)
uH(popmanuu. Peanuzanuu reneTuueckoil nHGopmManuu — cuHTe3 6enkoB. Ctaauu
CHUHTE3a OEJIKOB: TPAHCKPUIILHUA, CIUIAMCHHI, TpaHCasAuua. Xona oOpa3oBaHUS
nPHK. 3nauenne PHK-momumepaswl. ['pynma renoB — omnepon. I[IpomoTtop.
Crpykrypubie rensl. JJTHK —> uPHK —> OGenok. I'enetmdeckuii xkoma u e€ro
ceorictea. Kox  tpummernsiii.  Komon.  Kox  Beipoxnennbid.  Kona
HenepekpbiBatomuiics. Kon HenpepoiBHbIA. Kop — yHuBepcanbhbiil. CuHHTE3
MOJIEKYJTbI Oenka, ctaauu TpaHcisiiun. TpancnoptHas PHK (TPHK). Cuntes 6enka
Ha pubocome. [lomucoma. Perymnsius TpaHCKpUNIIMK W TpaHCIAuH. Perymsius
TPAHCKPUTIIIMKA H TpaHchsauuu y Oaxrtepwit. [lonsitue o cybcrpare. benok-
penpecccop. Perynanus TpaHCKpUNIUY U TPAHCISLNAN Y DYKapHOT.

Knemka — zenemuueckana eOuHUUa Hcueo20. XpoMOCOMBbI UX CTPOEHUE U
bynkuuu. Xpomatuasl. LlenTpomMepa, ee 3Hauenue. Yuciio XxpoMocoM U UX BUJIOBOE
MOoCTOSTHCTBO. Habopbl XpoMOCOM: JTUIUIOUIHBIN, TalIOUAHBIN, MOTUIIIIOWIHBIN.
CoMaTn4ecKue U MoJOBbIE KIETKH.

Jenenue knemku. Knerounsiii nuki. [loaroroska k nenenuto. MaTepdasa.
Muto3. ®a3el muTo3a: npodasza, meradasza, anadasa, Temodasa. buomornyeckoe
3HaueHue MuTo3a. Meio3. ®azbl Meiio3za. OcobernnocTH npodassl | MeitoTHueckoro
nenenus. Kowbroraumss u mnepekpect xpomocoM. Kpoccunrosep. PaznooOpaszue
ramer. buonornueckoe 3HaueHue wmeio3a. OOpa3oBaHHE TOJOBBIX KIETOK Y
#*uBOTHbIX.  Crmepmarorene3. OBorene3.  CpaBHUTENbHBIE  OCOOEHHOCTU
CIIEpMAaTOreHe3a U OBOreHe3a. Pa3BuTHE MOJOBBIX KIETOK Y PACTECHUM.



3. Oprannsm Kak 0M0JIOrHYecKasi CUCTEMA

Pa3znoobpasue opzanuzmog: OJHOKIETOYHBIE W  MHOTOKIIETOYHBIE,
aBTOTPOQBI ¥ TeTEPOTPOPBI, A3POOBI U AHAIPOOHI.

Bocnpouseeoenue opzanusmos u e2o 3nauenue. CriocoObl pa3MHOKEHUS.
beciojoe u monoBoe pa3MHOXKeHWE. Buubl  06ecnosioro  pa3MHOKEHUS:
cropooOpa3oBaHHe, BETreTaTUBHOE pa3MHOXKEHHME, MouykoBaHue. llomoBoe
pPa3MHOXKEHHE y pacTeHHd U KUBOTHBIX. CpaBHEHHE MOJOBOrO M O€Croioro
pa3zMHOXkeHusA. OIUIOJOTBOPEHHWE Y TO3BOHOYHBIX JKMBOTHBIX. BHemHee u
BHYTPEHHEE OIUIOJOTBOPEHUSI. [TapTeHorenes. OniogoTBOpeHue y
MMOKPBITOCEMEHHBIX pacTeHuil. [arumonanele MuUkpocnopsl. [IbUibLIEBBIE 3€pHA.
Cnepmun. Maxkpocnopsl.  3apoAplieBbld  Memok. funekierka. JlBonHOe
OIUIOIOTBOPEHUE. TPUIIONAHBIN SHIOCIIEPM. brolornueckoe 3Ha4eHUE JBOMHOTO
OIUIOJOTBOPEHUSI.

Hnousuoyanvnoe pazeumue opzanuzmos. Onmozenes u npucyuwiue emy
3aKoHOMepHOocmu. OMOPUOHAIBHOE Pa3BUTHE OpraHu3MoB. 3urota. JpoGrnenue
3urotel. binactomepsl. brnacryna. baactonens. ['actpyna. bnacronop. Dkxroaepma,
HTOAEpMa, Me3oaepMma. BzaumomnusHue uyacteil 3apoasima. [lonsitue 00
opranusarope. Heiipyna. O6pa3oBanue opraHoB IlocTamOproHanbHOE pa3BUTHE
Opranu3moB. TuIlbl OHTOreHe3a. BiusHHE BHEIIHUX YCIOBUWA HAa pa3BUTHE
OpPraHU3MOB.

Opranusm Kak €IMHOE IIeJIoe. YPOBHHM NPHUCHOCOOJIEHHS OpraHu3Ma K
M3MEHSIONIMMCS YCIIOBUAM: KIIETOUHBIN, TKaHeBOW. Camoperynsauus. [ 'omeocTas.
buonornueckne yacel. PortonepuoansM. Ce3oHHbIE PUTMBI. CyTOYHBIE PUTMBI.
AHabunos.

Ocnogvl 2enemuku. OCHOBHBIE TE€HETHUUECKHE TOHSATUS M CHUMBOJIMKA.
['eHeTMKa — Hayka O HACJEACTBEHHOCTHM M W3MEHYMBOCTHM OPTraHU3MOB. ['eH —
yuactok Monekyinsl JIHK. I. Mengenp — OCHOBONOJIO)KHUK TI'€HETHKH.
['ubpunonornueckuit  meton. CkpemmBanue. [uOpuapl. Ywuctele TUHUU.
AnnenbHble TEHbl. AJBTEpHATHBHBIE NPU3HAKA. ['OMO- U TeTEepO3UTOTHBIM
opranusM. ['enorun. ®enorumn. ['erom. ['erodons.

3akonomepHoOCIMU HAC/1E0CMEEHHOCMU, UX UWUMOJ102U4ecKue OCHOBbL.
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaensa. JloMUHAHTHEIE,
perieccuBHbIe Mpu3Haku. EnnHooOpasue rudpuioB NMEpBOro mokojeHus. Bropoi
3akoH Menzend. PaciuersyieHne Npu3HAKOB y THOPUAOB BTOPOIO IMOKOJIEHUS.
[TpuunHa pacuierieHus NPU3HAKOB Yy THOPUAOB. AHAIM3HUPYIOLIEE CKPEIIUBAHUE.
Henonnoe  pgomunupoBanue. IIpuHiun  uyumcrtotel ramer. JuruOpupaHoe
ckpemnBanue. HeszaBucumoe HacnemoBanue. Pemrerka Ilenerra. Tperumit 3akoH
Mengens. CtaTuctuyeckuil xapakrep 3aKkoHoB ['. Menaenst.

T. Mopran - co3marens XpOMOCOMHOW TEOPUM HACIEICTBEHHOCTH.
CueryieHHOE HaclleI0BaHNEe MTPU3HAKOB. [ pyIIibl cueruieHus. SIBnenue nepekpecra
U HapylIeHHE CLEeIIeHUs TeHOB. PekoMOuHamms reHoB. KapTel xpomocom.
I'enetuka nosa. Ilonoseie xpomocomsl. HaciienoBanue npu3HakoB, CUEIIIEHHOE C
nosioMm. ['emodpunus. B3aumoneiictBue reHoB. MHOXECTBEHHOE IEWCTBHE TEHA.
OtHomleHne reH — mnpus3Hak. lluromnmazmarmyeckas  HACIEICTBEHHOCTb.
MareprHCcKO€E HacaeA0BaHUE.




3axkonomepnocmu usmenyugocmu. MoanduKaMoHHAas W3MEHYHUBOCTb.
KauecTBeHHbIE W KOJIMYECTBEHHbIC IpPU3HAKU. BinsHuE yclnoBuUM cpeapl Ha
KaueCTBEHHbIC IPU3HAKU. BiusiHUE yCIIOBUII Cpe/ibl HA KOJTMYECTBEHHBIE TPU3HAKHU.
Hopwma peakuuu. BapuanioHHbIN psiJl, BApUALIMOHHAS KpUBasl.

HacnencrBenHass M3MEHYMBOCTh. THUMBI HACIEACTBEHHOW HW3MEHYMBOCTH.
['eHOTHIIMYECKAS U3MEHYUBOCTD [uronnasmaTuyeckas U3MEHYUBOCTb.
KoMOuHaTuBHAsT M3MEHUMBOCTh — HE3aBUCHUMOE PACXOXKICHHE XPOMOCOM,
pEeKOMOUMHAIMS TEHOB, CIy4daiiHas BCTpeda rameT. MyTalmoHHas W3MEHYHUBOCTb.
Mytanuu. DKCOepUMEHTAIbHOE MOJIYyYEHHE MYyTalui. 3aKOH TOMOJIOTHYECKHX
psAnoB HacieacTBeHHON n3MeHunBocTU. H 11 BaBuiioB. 3HaueHne W3MEHUYHUBOCTH B
YKAU3HU OPTraHU3MOB U HBOJIIOIWH.

I'enemuxka u meduyuna. HacnencTBeHHass HW3MEHYMBOCTh YEJIOBEKA.
Metonbpl W3y4eHHsS HACJIEACTBEHHOCTH YEJOBEKA: TE€HEAJOTMYECKUN METO,
OJIM3HEIOBBIA METOJI, LUTOTCHETHUYECKUH MEeTOA, OHOXUMHUYECKUNA METO/I.
HacnencrBennsie 0OJ€3HM 4eNOBEKa, WX NPUUYMHBI, TpoduiiakTuka. Bpemnoe
BIIMSIHUE MYTarcHOB, AJIKOTOJISI, HAPKOTUKOB, HUKOTHUHA HA T€HETUYECKUN ammapar
KJIETKHU.

I'enemuka u cenexyus. Cenexuusi, €€ 3a4a4i U MPAKTUYECKOE 3HAUYECHUE.
Mertonsl ceneknu U ux reuernyeckue ocHoBbl. Bkitag H.M. BasuiioBa B pazsutue
CEJICKIIMU: YUYEHHE O IIEHTpaXx MHOT000pa3us U MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHU; 3aKOH TOMOJIOTMYECKHX pPSZIOB B HACJHEACTBEHHOW HM3MEHYMBOCTH.
LleHTpbl TNPOMCXOKIECHUS KYJIbTYPHBIX pacTeHHi. PallOHBl OJOMalIHMBaHUS
KUBOTHBIX. [IpouCXOXJIeHHEe AOMAIIHUX >KUBOTHBIX. VICKycCTBEHHBIN OTOOp.
OnoMalllHMBaHUE KaK HaYyaJdbHbIA ATal CEJEKIMU. 3HAYCHUE U3MEHUYHUBOCTU JJIS
otbopa. OTOOp U ero TBopuecKas poJib. OlleHKa HAaCIeICTBEHHBIX KauecTB. YnucThie
TMHUM. POJNCTBEHHBIE CKpEIIMBAHUS W WX 3HAYCHHE B celekuuu. ['ereposuc.
[Tomumionauss W OTHAJICHHAs THOpMaM3anus Yy >KUBOTHBIX. Paborer M. B.
Muuyprna. ICKyCCTBEHHBIM MyTareHe3 U €ro 3Ha4€HUe B CeJIeKUUU. MyTareHHbIe
areHTbl. MyTaHTBl. YCIEeXu CeNeKIMOHEPOB-pACTEHUEBOAOB. HOBBIE copTa
MIICHULBI. Y CIIEXH CENEKIIMOHEPOB-)KUBOTHOBOJIOB.

Metobl BBIBEAECHUS HOBBIX COPTOB PACTEHUM, MOPOJ )KUBOTHBIX, IIITAMMOB
MUKPOOPraHU3MOB. 3HAYEHUE TE€HETUKHU JUIsl CEJIEKIMU. BHomorniyeckue OCHOBBI
BBIPAIIMBAHUS KYJIbTYPHBIX PACTEHUN U IOMAIIHUX KUBOTHBIX.

buomexnonozun, ee nanpaenenus. KnerouHas W TEHHash WHXXEHEpUs,
KJIOHUpPOBaHKE. 3HAUYCHUE OMOTEXHOJOTHM JJISI PAa3BUTHUS CEJEKIUHU, CEIbCKOTO
X034MCTBAa, MHUKPOOHUOJOTUYECKON MPOMBIIIIIICHHOCTH, COXpaHEHUs TeHO(oHIa
MJAHEThl. OJTUYECKUE AaCHEKThl PpPAa3BUTHUS HEKOTOPBIX HUCCIECIOBAaHUM B
OMOTEXHOJOTUH (KJIOHUPOBAHUE YEJIOBEKA, HAMPABJICHHBIC U3MEHEHHUS T€HOMA)

4, CucremMa 1 MHOT000pa3ue OPraHuvdecKoro Mupa

(0axkTepum, rpuodbI, TUIIAWHUKHA, PACTEHUS, )KUBOTHbIE)

Mnuozoobpazue opzanumos. 1lapctBa xuBOI pUpOIbl: OaKTepuH, rpUOBI,
pacTeHusi, >XKUBOTHbIE. Bupychi — Heknerounbsie G(opmbl ku3HU. OCHOBHBIC
CUCTEMAaTHYECKUE KATETOPUH, UX COTOAUYUHEHHOCTD.

Hapcmeo oaxkmepuit. CTpoeHuUE, KU3HEACITEILHOCTh, PA3MHOKEHHUE, POIb
B nipupone. Popma Oaktepuil: OauUIUIbI, KOKKU, BUOPHUOHBI, cliupuilibl. [IuTanue




Oakrepuit: CnopooOpazoBanue. Pa3mHOXeHue OakTepuil. YCIOBUS >KU3HH
OaxTepuil. Pacnpoctpanenue 6akrepuil. 3HaueHue OaKTepuil B mpupoae. 3HaueHHUe
OakTepuil B JKM3HU 4YeloBeKa. MOJOYHOKHUCIIBbIE, YKCYCHOKHCIIbIE OaKTepuu.
bakrepun rauenus. bakrepun — Bo30yauTenu 3a00J€BaHU paCTEHUMN, KUBOTHBIX,
yesioBeka. bonesneTBopHbIe OakTepuu: TyOepKyie3a, YyMbl, TUPTEPUH, CTOIOHSIKA
u ap. [IpodunakTuka 3a00neBaHUM, BBI3BIBAEMBIX OAKTEPUSIMHU.

Ilapcmeo pacmenuii. botanvka — HayKa O paCTeHHIX. 3HAYEHUE PACTCHUI B
npupoje. PacTeHus kak HCTOYHMK aTMOC(HEPHOTrO KUCIOPOJa M OpTraHMYECKHX
BEILIECTB JI1 KUBOM MPUPOJbI. 3HAUEHUE pacTEHUW sl yenoBeka. PacTeHus
NUIIEBbIE, KOPMOBBIC, TEXHHMYECKHE, JEeKOpaTuBHbIC. l3yueHne wu oxpana
PACTUTENBHOIO MHUpPA. 3alIOBETHUKHU 1 OOTaHUYECKHUE caabl. KpacHble KHUTH.

Oowiee 3nakomcmeo ¢ yeemkoevimu pacmenuamu. 1 Ipu3HaKu IBETKOBBIX
pacteHuil. Opranbl IBETKOBOT'O PACTEHUsI — KOPEHb, MOOET (cTe0eb, JIUCT, I0YKa),
LBETOK, IUIOL, ceMd. BpIcmme M Hu3mme pacTeHus. BereraTuBHbIE OpraHbl
IBETKOBBIX pacTeHUi (KopeHb, moder). ['eHepaTuBHbIE OpraHbl IBETKOBBIX
pactennii. OyHKIUKU TE€HEpPaTUBHBIX OpraHoB. JKu3HEHHbIE (OPMBI pacTEeHUN —
JepeBbsl, KyCTApHUKH, KYCTapHUUYKH, TpaBbl. Pa3HooOpa3ue TpaBSHHUCTBHIX
pacteHuii. OpHONETHWE, [BYJIETHHE M MHOIOJIETHHE TpPaBbl. 3HAYECHHE
JUKOPACTYLIUX TPAB.

Xumuueckuii cocmaeé u Kiemounoe cmpoenue pacmenui. XUuMHUYECKUe
BEILIECTBA, U3 KOTOPBIX COCTOMUT pacTeHHe. Boja B pacTEeHHsIX, CyXO€ BEIIECTBO
pactenuid. OpraHndeckrue U MUHEpabHble BemiecTBa. benku. Kupbl. YrieBonbl:
Kpaxma, caxap, KjieryaTka (1eJuTi0J103a).

Knerounoe crpoenne opraHoB pacteHui. Kieroynoe crpoeHne MAKOTH
IJIONOB. XJIOPOIUIACTBI B KJIETKax JIMCTA. 3alacHble BEIIECTBA B KIIETKE:
KpaxMajbHble 3€pHa, Kamid Macja, OenkoBble 3epHa. (OCHOBHBIE YacTH
pacTUTEIbHON KJIETKU: 000JI0UKa, IUTOILIa3Ma, SJIpo, BaKyoJb, KIETOUHBIN COK,
mnactuabl. [loHsTre 0 TKaHIX. MEXKIETOUHOE BEIIECTBO.

Bunbl pacTUTENpHBIX TKAaHEW: IOKPOBHAs, NPOBOJSALIAs, OCHOBHAs,
MeXaHU4yecKas u o0pa3oBaTesbHasl.

XKuznenestenbHOCTh KIIETOK. JIBrkeHue wnuromiasmbl. OOMEH BEIIECTB.
[ToctymuieHue BemecTB B KJIETKY U BBIXOJ] UX U3 KiIeTkH. [IpoHuiiaeMmocts 060104eK
KJIETOK U [IUTOIUIA3MBbI. JleJIeHUE KIIETOK U POCT PACTEHUS.

Cemsa. Cems BYHOJIbHBIX pacTeHHi. BHelllHee cTpoeHue cemeHu (acoiu.
CemeHHas Koxypa. Buyrpennee ctpoenue cemenu (aconu. 3apoabiil. Cemsiaons.
3apobIIeBbI  KOpEmIOK.  3apojbliieBbiii  crebenek. [loueuka 3apopsiiia.
OupocnepMm. CTpoeHne ceMsH OJHOMOJBHBIX pacTeHuil. CTpoeHHe CEMEHM JyKa.
Crpoenue 3epHOBKU mieHulbl. [Ipopactanue cemsiH 1 00pa3oBaHUE TPOPOCTKOB.
HeoOxoaumocTh Biaru, BO3AyXa M OIPEACIICHHOM TeMIEeparypbl — YCIOBUSA
npopacranus ceMsH. JlpixaHue ceMsH. BexoxkecTs ceMsiH. Bpems moceBa cemsH.
XonopocToiikue pacteHus. TeruiomoOuBbie pacTeHus. [yOuHa 3aqenKku CeMsH.
HanzemHoe npopacranue ceMsH.

Kopenws. KopeHb Kak BeretaTuBHbIM opras pactenus. OyHkunn KopHs. Bubl
KOpHEH: rinaBHbIM, O0KOBbIe, npuaaTouHbie. KopHeBble cuctembl. CTepkHEBas U
MOYKOBaTas KOpHeBas cucrema. KopHeBoe nuranue pacteHui. BeacsiBanue BOabI



kopHsaMmHu. KopHeBoe naBienue. BnusHue TeMmmeparypbl Ha KU3HEAECSATEIbHOCTH
KOpHel. MuHepanbHOE€ NUTaHue pacteHuil. ['mapomnonuka. JlpIxaHue KOpHEH.
Kiierounoe cTtpoeHne mMoyogoro KopHs. 30HbI KOpHA. KOpHEBO#l 4eXJMK W 30HA
neneHud. 3oHa pocta. PocT kopHs B JuinHY. 30Ha BcacblBaHUsS. KOpHEBBIE BOJIOCKH.
BHyTpeHHee cTpoeHHe KOpPHS B 30HE BCACBIBAHUA: MOKPOBHAS TKaHb, KOpa KOPHS,
cocyzbl. 3oHa nipoBeneHus. KamOuii u ero pabota. [lpummnka xopHs. BetBienue
KOpHs. YIIpaBJICHUE BETBICHUEM KOpHEW. BiinsiHue KopHel Ha IIIoA0pOAUE MOYBBI.
Bo3zneiicTBre yenoBeka Ha KOPHEBBIE CUCTEMBI KYJIBTYPHBIX pacTeHuil. OopaboTka
MOYBHI. Y 100peHus: opranndeckue u munepanbuele. [lonkopmka. Hutpatsr. [lonus
U ocylieHne no4ssl. Bugponsmenenue kopueil. Kopuemnonasl. KopHueBbie kiyOHU.
bakTepuaibHble KITyOCHbKU. 3eJIeHbIe Y100pEHusl.

Ilo6ez. Ctpoenue nmodera u ero ocHoBHbIE pyHKIMU. YacTu mobdera: credernb,
JUCThS, MOYKH. BepxymeuyHas mnouka, OokoBble mMmouku. [lazyxa nmcra. VY3en.
Mexnoysnue. JlucTopacnonoKeHue: O4YepelHOe, CYNPOTUBHOE, MYTOBYATOE.
[{BeTonocHBI ToOer. Bo3ayiHoe nuranue pactenuid. Jlucroras mo3auka. [louka —
3ayaTouyHbli oder. Ctpoenue nouku. [loueynsie yemryn. 3a4aTouHblil cTeOeexk,
3a4aTOYHBIE JINCThS, 3a4aTOUYHbIEC [TIOYKU. BereratuBHas nouka. L{BeTounas mouka.
dopMupoBaHUE MOYKHU: KOHYC HapacTaHusl, BEpXYIIEYHbIN pocT nodera. BeTrienue
noOeroB. Kymienue, nepHOBUHA, CIHsIIUME TOYKUA. YTPaBIECHUE POCTOM U
BeTBieHUeM. [lpumunka Bepxymku mobera. IlaceinkoBanue. Pa3sHooOpaszue
noberoB. YJIMHEHHbIE M YKOpouyeHHble moOeru. PazHooOpasue mnoOeroB 1o
HAMpPAaBJICHUIO POCTA: MPSIMOCTOSYNM, TPUTIOTHUMAIOITUNACS, JICKAIINM, TTOJI3Y4Ynd,
BBIOIIMIICS, Na3sue, tuanbl. [TonzeMubie modern. @yHKIMU MOA3EMHBIX TOOETOB.
BunonsmeHeHus: Mo13eMHBIX TOOETOB — KOPHEBHILA, KITyOHH, TYKOBHIIBI.

JIucm. PazHoobOpaszue nuctheB 1o Gopme u pazmepam. BHeliHee cTpoeHue
mucta. IlnactuHka, depemok, ocHoBaHue. IIpunucTHukU. YepemkoBblEe JHCTBS.
Cunpsiunie nucteia. Ilpoctble W cioOXHbIE JUCThS. DOPMBI CIOKHOTO JIKCTA!
TPOWYATOCIIOXKHBIM, TMAIBYATOCIOXKHBIA, MEPUCTOCIOKHBIN, IMAPHONECPUCTHIM,
HemnapHonepucThii. PazHooOpasue TUCTOBBIX MIACTUHOK. JKUITKOBaHME JIUCTOBOM
IJJACTUHKU: TapajulesIbHOE, IyroBoe, cerdaroe. KierouyHoe cTpoeHue mucra.
Kyrtukyna. CtpoeHre KOXKHUIbI, KaK MOKPOBHOW TKaHHW. YCThULE. 3aMbIKAIOIIUE
KJIEeTKH. YcThuyHas 1menb. OCHOBHAS TKaHb JIUCTA: CTOJ0YaTas TKaHb W ry04aTas
TKaHb. [ [poBOAsILIas TKaHb.

[TpoBogsuuii mydok. CutoBuaHble TpyOKu. BosnokHa. 3eneHble JTUCThS —
opraHbl BO3ylIHOTO nuTanus. O6pa3zoBaHuE B JUCThSIX OPTaHUYECKOTO BEUIECTBA
— kpaxmana [IpeBpamieHue OpraHMyecKMX BEIIECTB, OOpAa30BaHHBIX B
xyoporiactax. @orocunTe3. 3HaueHue cBeTa s 00pazoBanus xjaopodusuia. CBs3b
MEXIy CTPOEHUEM JHUCTa U (PyHKIMEH BO3aymHOro nutaHus. ['azoo0MeH. CBs3b
MEeXIy JbIXaHueM U (orocuHTe30M. McnapeHue BoJbl pacTeHueM. 3HAUeHHE IS
pacTteHuii ucnapeHusi BojAbl. Jlucroman. 3HaueHue aucronaga. JlucromaaHele U
BEYHO3EJICHBIE PACTECHMUS.

Cmeobens. Ctpoenue ctebisi. OyHKIMHU CTEOsA: OMOpHAas, TPAaHCHOPTHas,
dorocuHTe3UpYIOLIas, 3anacatomias. Poct crebna B anuHy. BHemnee ctpoeHue
cteOns. Bepxymeunsiii pocT, BCTaBOUHBIA pocT. BHyTpeHHee cTpoeHue ctelis.
Cepanesuna. Kopa apeecHoro crebms. Poct crebns B tommuny. ['omuunbie



Konbla. Panuas papesecuna. Ilosgusaa npesecuHa. IlepenBukenue BOObI M
PacTBOPEHHBIX HEM MHUHEPANBbHBIX U OPraHUYECKUX BellecTB. llepenBuxenue 1o
CTeOJII0 PACTBOPOB OPTraHMYECKUX BEIIECTB, OOPA30BABIIUXCS B JIUCTHAX IPU
dboTocuHTE3E.

Bezemamuenoe pazmnoscenue. ECTECTBEHHOE BET€TATUBHOE PA3MHOKEHUE
— Pa3MHOXXEHUE PACTEHUU C MOMOILIBI) BETE€TATHUBHBIX OpraHoB. PazMHOeHHe
NOJIBYYUMHU TO0OeraMu, KOPHEBUIAMH, KIYyOHAMH, JYKOBUIAMH, JHCTHSIMH,
KOPHEBBIMU OTHPBHICKAMH. 3HAUYEHUE BET€TATUBHOIO PA3MHOXKEHHS B MPHUPOJIE.
HckycCTBEHHOE  BEreTaTUBHOE pPa3MHOXKEHHE. Pa3MHOXkeHHe MN00eroBbIMU
YyepeHKaMHu, OTBOJAKAaMH, KOPHEBBIMU YEpPEHKaMHU, JUMCTOBBIMU YEpPEHKaMHU.
Pa3sMHOXkeHHne TpUBUBKOMN. Pa3MHOKEHNE KyJIbTypOU TKAHHU.

Ileemox u naoo. liBeTox m ero crpoeHwe. YacTu LBETKA: LBETOJIOXKE,
[IBETOHOKKA, BEHUYMK, JICMECTKH, 4Yallleuka, YaIleJUCTUKA, OKOJOIBETHUK:
JBOMHOW, NPOCTOW; TBHIYMHKA: IbUIbHUK, THIYMHOYHAs HWUTh; MECTUK: 3aBS3b,
CTOJIOMK, pbUIbIE, ceMmszadyaTku.  Cuasguuil 1BETOK. THIUMHOYHBIA IBETOK
(MY»CKOI), MIECTUYHBIN I[BETOK (>keHCKHUM). OTHOJOMHBIC U IBYJIOMHBIE PACTCHUSI.

Couserus. IIpocTbie coBeTHs: KUCTh, KOJIOC, TOYATOK, KOP3UHKA, TOJIOBKA,
30HTHK, IIUTOK. CIIOKHBIE COLIBETHS: METENKA, CJI0KHBIM 30HTHK, CJI0KHBIN KOJIOC.
OnbuieHUEe pacCTEHU HACEKOMBIMU U BETPOM.

OnbuieHUEe — TMEPEeHOC TMbUIbIBI C THIUYMHOK HA PHUIbLE IECTHKA.
ITepexpectnoe onbuieHue. Hekrap. Hexkrapuuku. HacekomoonbuiseMbie pacTeHUS.
[Iprcnoco6eHHOCTh I[BETKOB K OMBUICHUIO OMNPEEICHHBIMU HAaCEKOMBIMU.
Betpoonbuisiembie pactenus. CamoonbuieHue. MIckyccTBEeHHOE ONBbLICHHUE.

O1u1010TBOpEHUE y LIBETKOBBIX pacTeHnil. CTpoeHue nbuibHUKA. [[bu1bLIEBOE
3epHo. IIpopactanme mnbuiblbl. IlbuibnieBbie TpyOku. Cnepmuun. CrpoeHue
ceMszavaTka. 3apoJbIIeBbIA MeEHOK. [100BbIe KIIETKH — raMeThl. SiueKieTka.
LentpanbHas kineTka. OMNIOJOTBOPEHUE — CIUSHHUE IMOJOBBIX KIETOK. 3UTOTA.
JIBoitHOE OII0I0TBOpEHKE, OTKphITOe pycckuM yuenbiM C.I'. HaBammubeim (1898
r). O6pa3oBaHue CEMEHH U TUI0JA. 3apPOIbIIIL. DHIOCIIEPM.

Cemsi. Cemennass koxypa. OxomormonHuk. I[Lmogel: ogHOCEMSIHHBIE U
MHOTOCEMSIHHBIC, CYXHE€ WU COYHbIE. BUaBl MIOAOB: KOCTSHKA, Ar0jaa, S0JIOKO,
36pHOBKa, CEMSHKa, OpeX, XKelyldb, KopoOouka, 000, cTtpydok. CrocoObl
pacrpoCTpaHEHUs IUIOJIOB M CEMSIH: BETPOM, BOJIOW, >KMBOTHBIMH, YEJIOBEKOM,
caMopa3zOpachIBaHHEM.

Pacmenue — scueoit opzanuszm. OCHOBHBIC KU3HEHHbIEC (DYHKIIMU PACTECHUM:
MUTAaHKE, IbIXaHUe, POCT, PaA3BUTHE, PA3MHOXKEHHE, U3MEHEHUSI 101 BO3/IeHCTBUEM
dakTopoB BHemHeW cpeapl. OOMeH BemiecTB. CHHTE3 CIIOXKHBIX BEIIECTB U3
npocThix. [IpeBpaiieHue sHEepruu Mpu OOMEHE BeIIeCTB. B3auMOCBS3b MEXIy
opraHamu pacteHus. llepenBmkeHue BelIeCTB U OTJIOXkeHUE 3anacoB. CrocoOsbl
MEPEABIKCHUS BeIIeCTB MO pacTeHuio. CrocoObl OTIIOKEHHS 3amacoB W HX
UCIOJb30BaHue. PocT pacTeHuii 1 cMeHa OpraHoB.

Mnozooopazue pacmenuii. llonsitue o cucrematuke. Ortnen, Kiace,
MOPSAOK, CEeMENCTBO, poJl, BUA. Bua — ocHOBHas enHuIa cucTeMaTuku. OCHOBHBIE
OTJAEJIbl PACTEHUM.



Booopocau. O6mas xapaktepuctuka Bojopociei. Otaen  3eleHble
Bojopociu. CTpoeHue XJIaMHIOMOHaIbl. becnonoe M MOJ0BOE pPa3sMHOXKEHUE
XJIOMHUAOMOHAIbl. CTpOEHHME M Pa3MHOXKEHUE XJIOPEUIbl. MHOTOKIETOYHbIE
3e5ieHble  Bomopocid. CTpoeHHE M pa3MHOXKEHHE crnuporupbel. CTpoeHHE U
pasMHOXKeHue ynoTpukca. Otaen Oypble Bogopociu: JamuHapus u pykyc. Oraen
KpacHble BOJIopociu. MHorooOpasue u 3HaueHue BOAOPOCIIEH.

Omoen Moxooopaznwvle. lleueHOUHBIE U JUCTOCTEOETBHBIE  MXHU.
MapiaHuust 1 pud4Ms NPEACTABUTEIN IE€YEHOUYHBIX MXOB. CTpOEHUE KYKYIIKMHA
apHa. PasMHOXKEHHE KyKyITkuHa JibHAa. CTpOeHHe U pa3MHOKeHHEe Mxa carHyma.
O6pazoBanue Topa 1 ero 3HaUCHUE.

Ilanopomnukooopasuste. IlanopoTHuku, XBOuM, IUIayHbl. CTpoeHHE
ManopoTHUKOB. Pa3MHOkeHNHE manopoTHUKOB. CriopaHruid. 3apoCTOK. ApXETrOHUH.
AHTtepuann. XBOIIHU-OCOOCHHOCTH CTPOEHUS U PA3MHOMKEHHSA. XBOI IOJIEBOM.
[Tnaynsi-oco6eHHOCTH CTPOCHUA u Pa3MHOXKEHUS. PaznooOpa3zue
NanopoTHUKOOOpa3HbIX.  /I[peBHHe  mamopoTHHKooOpasHble.  OOpa3oBaHue
KAMEHHOTO YIJIS U €r0 3HAaYCHHUE.

Omoen [Ionocemennvie. OOmMME TPU3HAKK TOJOCEMEHHBIX. XBOWHBIC
pactenus. CrpoeHue cocHbl. CTpoeHue JKEHCKOM MMIIKKA COcHbl. CTpoeHue
MY>KCKOM IIHIIKK COCHBI. ONBIIEHUE U OILIONOTBOPEHHME Yy COCHBL. CTpoeHHE U
pacnpocTpaHeHue ceMs COCHbl. Pa3HooOpa3ue TroJIOCEMEHHBIX. 3HayeHHE
rOJIOCEMEHHBIX. ODUTOHIUBI.

Omoen IJeemkosvie pacmenusa. OOMME NpU3HAKK I1[BETKOBBIX, WU
NOKPBITOCEMEHHBIX ~ pacTeHuil. = MHorooOpasue  [BETKOBBIX  pacTEHUM.
Knaccudukanus 1nBeTKoBbIX pacTeHUl. JleneHre HBETKOBBIX PACTEHUI Ha KIIACChI
u cemencTBa. OTINYNTENbHBIE IPU3HAKU IBYIOJIBHBIX U OJHOJOJIBHBIX PACTEHUN.
OCHOBHBIE CEMENCTBA IBETKOBBIX PACTEHU.

CewmeiicTBO kpectonBeTHble. Jukas penpka. OOume npu3HaKu CEMENCTBa.
OcobOenHoctu cTpoeHus 1BeTka. MHoroobpasue mnpencraBureneid. [lmossr
KpecTolBeTHbIX. OroposHble U MOJIEBbIE KYyJIbTyphl. KamycTa, peapka, TypHENC U
np. TexHuueckue KynbTyphl.

CemelictBo PozouBetHble. IllunmoBHMK — mOpeACTaBUTENIb CEMEMCTBa
po3onBeTHBIX. OOIMKMe MPU3HAKKA pacTeHUN cemelicTBa. MHoOroo0Opasue pacTeHUN
cemeiictBa [1no010BBIC nEepeBbs: S0I0OHS, Ipyllia, BUIIHS, CIMBA, IEPCUK, AOPUKOC.
Aroaubpie KyInbTypbl: MajuHa, 3€MJISHUKA, KIyOHMKa W Ap. JlekopaTuBHBIE W
JIEKAPCTBEHHBIEC PACTEHHUS.

CemeiictBo MoTtbuibkoBbie (BoOoBbie). OOmME MNpU3HAKKM CceMeNcTBa
MoTbbKOBEIE. 1 0OpOX IOCEBHOW — MPEACTAaBUTENb CEeMENUCTBA MOTBUIBKOBBIE.
Crpoenue 1BeTka. Pa3HooOpasue pacTeHuii ceMeicTBa. 3HAaueHUE PACTCHUM
cemeiicTBa. [lumessie pacteHus: ¢acosib 0OBIKHOBEHHAs, cosl, apaxuc. KopmoBbie
pacTeHMs: JIIOLEPHA, BUKA, JCIAPLET, CHIOC. J[eKOpaTWBHBIE U JIEKAPCTBEHHBIC

pacTeHusl.
CewmeiictBo [lacneHoBwie. OOmue mpusHaKu M pazHOoOOpasme cemMencTBa
[TacnenoBeie IlpencraBurens cemencTBa — mnaciaeH 4YepHbid. [lumessie,

JIEKOpaTUBHBIC ¥ JICKAPCTBEHHBIE PACTEHUS CEeMeWcTBa: Kaptodenb, OakiaxaH,
TOMATBI, EPELl OAHOJIETHUN. S IOBUTHIE PACTECHHUS.



CemetictBo CroxkHonsetHbie OOmue MNpU3HAKM pPacTEHUN ceMencTBa
Cnoxnoupetrnole.  lIBeTkn  TpyOuaTbhle,  A3BIUKOBBIC,  BOPOHKOBHJIHBIC.
[IpencraBuTens ceMelcTBa — OJTyBaHUHK JIEKapCTBEHHBIM MHOroo0pa3ue pacTeHui
cemeiictBa CrokHoUBETHBIE. [IumeBble pacTeHUs CEMENCTBA: MMOACOJHEYHHK
OIHOJIETHUM, canar. JleKOopaTUBHBIE PACTEHHUSI CEMEWCTBA: acTpbl, I'E€OPTHHBI,
Xpu3aHTemMbl W JAp. JlekapCTBEHHbIE pACTEHUSI CEMEWCTBA:  OJYBAHYMK
JIEKapCTBEHHBIN, POMAIIIKA HEMaxy4vasi, HOJIbIHb, POMAIIKa JIEKaPCTBEHHAS.

CewmeiictBo Jluneitasie. O0IMe MpU3HAKK pacTeHUN ceMelicTBa JInmeitHbre.
[IpencraBuTenn cemeiicTBa — TIONBIIAH, JAHABIIT Makckuii. MHOrooopasue
pacTteHnii cemencrtBa Jlnnennsle. [InimeBble pacTeHMs: JyK penyarblid, YECHOK.
@OUTOHIMIBI — JIETYy4ue BellecTBa. J[eKOpaTUBHBIE PACTEHUWA: JIWIWS, CIIapKa.
JlekapCTBEHHBIE pACTEHMS: AJI0D APEBOBHUIHBIN, KyIIEHA JICKAPCTBEHHAS, JIAHBIII
MAaMNCKUH.

CemetictBo 3maku. OOmme npusHaku ceMeiicTBa 3maku. Ilmenuna -
Ba)KHElIee pacTeHue cemercTsa 3naku. [lmennna tBepaas u msarkas. [lmenunna
o3uMass u spoBasg. Da3pl pazBuTHsi. MHOrooOpasue pacTeHUM CeMeiCcTBa.
BakHelimme B X035 CTBEHHOM OTHOIIEHUH PAaCTEHUS CEMENCTBA 3J1aKu: KyKypy3a,
POXb, AUMEHb, OBEC, PUC, CAXAPHBINA TPOCTHUK.

PasButne pacturensHOro Mupa Ha 3emie. [1osiBiieHne epBBIX PACTUTENIBHBIX
OpraHu3MoB. BO3HMKHOBEHHE MHOTOKJIETOYHBIX pacTeHHi. BbIxox pacTteHuil Ha
cymy. Ilcunodursl. PazButne HazemHo pacturenbHocTH. [laneo0oTanuka

TI'puébwsr. O6mas xapakrepuctuka rpu0oB. ['pubnuna wim munenuid. I'uder.
[TnonoBoe Teno. CTtpoeHue HUISIMOYHBIX TpuOoB. TpyOuaThie M TIaCTHHYATHIE
rpudbl. CumOm03. Mukopusa. Cbe100HbIE U SITOBUTHIE TPUOBI.

[InecHeBble TpuObl — Mykop W neHuunwul. Hcnons3oBaHue rpuOOB B
MIPOU3BOICTBE aHTUOMOTUKOB. Jposxoku. Ctpoenue apoxckeil. 'puObl — mapa3uThl:
TOJOBHS, XJieOHast pykaBuMHa. ['puObl — TpyTroBUKHM. bonesHu uenoBeka u
KUBOTHBIX, BbI3bIBaEMblE TpUOaMH.

JTuwaiinuku. CTpoeHNE TUIIAMHUKOB: KyCTUCTBIE, TUCTOBAThIC, HAKUITHBIC
mumaiaukd.  ChoeBumie.  JIMmaHWUKA —  CUMOMOTHYECKHE  OpPraHU3MBI.
Pa3MHOXeHHEe MUIaiHUKOB. 3HAYEHUE JTUIIATHUKOB.

Pacmenus u okpysycarowan cpeoa. Pacturensueie cooOmiectBa. Pactenus
€JIOBOTO U COCHOBOTO JiecoB. PacTenus 1yOpassl, Jiyra, 0osoTa. [Ipeobnagaromniye u
COMYTCTBYIOLIME BHAbl pacTeHud. CTpyKTypa pacTUTEIBHOTO COOOIIECTBA.
Hanzemnast sipycHOCTh B pacTtutenbHoM cooOuectBe. [loazeMHast sipyCHOCTb.
Ce30HHBIE HM3MEHEHUS B PACTUTENBbHOM coodimectBe. CMeHa pacTUTENbHbBIX
coobmiectB. djopa M pacTUTEIbHBIM MOKPOB, WM PACTUTEIBHOCTh. BimsHue
pacTUTENBHOTO COOOIIECTBA Ha OKPYXKaloIIylo cpeny. BrnusHue 1neca Ha
OKpY)Karolyro cpeny. PacteHus — mnokasaTenu 3arpsi3HEHUs Cpefpl. 3ammura
OKPY’KaIOLIEN CPEbI 3ETIEHBIMU HACAKICHUSIMMU.

3005102u8 — HAYKA 0 HCUBOMHDIX .

CX0ACTBO M paznuyve MeXAy >XKMUBOTHBIMH M pacTeHUsIMH. OCHOBHBIE
OTJIMYMS KUBOTHBIX OT JPYrMX TpYyHN >KUBBIX CYIIECTB. [JaBHOE OTIMYME
OJTHOKJIETOYHBIX JKUBOTHBIX OT MHOTOKJIETOYHBIX. MHp KHUBOTHBIX U €r0 3HAUECHHE
B npupozae. OOuie mnpu3HaKK >XKUBOTHBIX. OCHOBHBIE EIMHHIIBI CHUCTEMATHKU:




BUJBI, pOJBI, CEMEWCTBA, OTPSAIbI, KIJIACCHI, THUIIbI, IOAUAPCTBA, LAPCTBA.
[TouBooOpa3yromiasi poJib >KMBOTHBIX. 3HAUCHUE PACTCHUU B JKU3HU KUBOTHBIX.
3Ha4YEeHUE KUBOTHBIX JIJI YEJIOBEKA.

Oonoxnemounvie ysncusomnuwie unu Ilpocmeituwue. OOMas XapaKTepUCTUKA
npocteimmx. OCHOBHBIE TUITbI OJTHOKJIETOYHBIX )KUBOTHBIX.

OObikHOBEHHasi aMeba KakK TNPeJICTaBUTENb KOPHEHOXKEK (CapKOJOBBIE).
Cpena obutanusi, CTpoeHHE W mepenBmkeHue ameObl. JloxkHoHOXkKU. [TuTanue.
Jpixanve. BpblaeneHne BeHNIECTB KU3ZHEIEATEIBHOCTH M M30BITKA  BOJBL
CokparutenbHast BakyoJib. OOMeH BelecTB. Pazmuoxkenue. MHIMCTUpOBaHUE.

3erleHasg HBIUVIEHA KaK MpEACTaBUTENb JKIYTUKOBBIX. Cpena oOuTaHus,
CTPOCHME U NEPEABUKEHHE. BOJIBBOKC — KOJIOHUAJIBHBIE )KTYTUKOBBIE IPOCTEUIIIE.

Nudysopusa-typenbka. Cpena oOuTaHus, CTPOCHHE U NEPEIBHKECHHE
uHpy3zopun Tyenbku. I[luranume. Jlpixanue u BbAeneHue. CoOKpaTUTENIbHbIE
Bakyosu. Pa3zmMHOkeHHe — Oecrnosoe W mosioBoe (KoHbrorauus). PasnooOpazue
uHDy30pHil.

Manspuitaeiii  mapasut. Cpena obOutanusi. Xo3sieBa mapasuta. Poub
MaJIIpUAHBIX KOMApOB.

XKu3Hb OJHOKJIETOYHBIX KUBOTHBIX TMPU HEOJIATONPUSITHBIX YCIOBUSIX.
PoacTBeHHbIE B3aMMOOTHOILIEHUS POCTEUIINX. 3HAYEHUE ITPOCTEUILINX B IIPUPOE
U KU3HU 4ernoBeka. [lapasutnueckue mnpocTteiiiue, BO30yauTenu 3a00JeBaHUM
YEeJIOBeKa M JKMBOTHBIX: MAJSIpUAHBIA ITUIa3MOJAMM, JM3EHTepuiiHas ame0a,
KOKLUIWS, TPETaprHa U JIp.

Mnozoknemounvie cueomnvte. Tun Kuweunononocmmusle. OO1IAS
XapaKTepUCTUKA THUIMA KHUIIEYHOITOJIOCTHBIX KAaK JBYXCIOWHBIX MHOTOKJIETOYHBIX
#uBOTHBIX. [IpecHoBoaHas ruapa. Cpena oOuTaHusi, OCOOCHHOCTH BHEIIHETO U
BHYTPEHHETO CTPOCHHUS M KU3HenesreabHocTH. Juddys3Has HepBHas cucrtema.
PaznpaxkxuMocTb,  peQIieKchl. CrpekarenbHble  KIETKH. Perenepanus.
[TpomexyTounble kaeTku. OCOOEHHOCTH KJIETOK MHOTOKJIETOYHBIX >KMBOTHBIX Ha
npuMepe ruapsl. PazMHOXKeHHMe ruiapel. becnonoe pa3MHOKEHHE — MOYKOBAaHHUE.
[TomoBoe pasmHoxkenue. OruiogoTBopeHne. MHoOrooOpasue u  3HaYCHUE
KHIICYHOMTOJOCTHRIX. Ilomumbel. OOpa3oBanue kojoHui. KopamioBeie pusbl.
Menys3sl.

Tun nnockue uepeu. XapakTEepPUCTHKA IUIOCKMX  YEPBEM  Kak
NapeHXUMAaTO3HbIX )KUBOTHBIX. Kitaccudukanus tumna.

benas nnanapusi Kak INpencTaBUTENb Kilacca pecHU4Hble 4depBU. Cpena
oOutanusa. J[IByOookoBasi cumMmerpusi. KoxkHO-MycKynbHbIH Memok. OpraHbl
Pa3MHOXKEHUSA: SMYHUKH, CeMEHHUKU. CBOOOHOXKHUBYIIIME MIIOCKUE YEPBHU.

[TeyeHOYHBIN COCANBIIMK KaK MPEACTABUTENb Kiacca cocanbliuku. Cpena
oOuTaHus, CTpoeHue U nuTaHue. Pa3MHOoxkeHue u passutue. llonsrtue o
IIPOMEKYTOYHOM UM OKOHYATEIbHOM X03auHe. [{ucra.

briunii 1neneHp Kak MOpeacTaBUTENb Kiacca JeHTo4Hble uepBU. Cpena
oOuTaHusl, CTpOCHHE M MuTaHue. [ ooBKa, mieiika, wieHncroe teno. OTcyTCTBHE
opraHoB nmnuiueBapeHus. PasmMHoxenne un passurue. dunna. IIpomexyToUyHBIN
x0341H. OKOHYATEIbHBIN X0351H. DXUHOKOKK.



[Ipoucxoxnenue miaockux uepBed. [lmockue dYepBH Kak BO30yIUTENH
napa3uTapHbIX 3a00JIeBaHUH Y YeJIOBEKa.

Tun Kpyenvle uepeu. XapaKTEpUCTHKA TUNA  KPYIJIbIX  YEpBEM.
Knaccuduxanusa xpyrisix uepBed. YenoBeueckass ackapuja. Cpena oOuTaHusl.
Buemnee ctpoenne. KoxxHO-MycKynbHbIA Mewmok. Ilomocte Tema. Oprassl
nuieBapeHus. Pa3zmHoxkeHue u pasButhe. JImunmHka. MeauuMHCKOE 3HAYEHUE.
Kpyrneie uepBM — mapa3uTsl 4YeloBeKa M >KUBOTHBIX. [IpucnocoOnenus «
napaszutusmy. bopr0a ¢ mapazurnueckumu yepssimu. Poab K. U. Ckpsiduna.

Tun xonvuamele uepsu. O0mas xapakrepuctuka tumna. Kimaccuduxarms.

Jlo’)x1eBOM 4YepBb Kak MpEeACTaBUTENb MAaJOIIETUHKOBBIX uepBed. Cpena
oburtanusi. Buemnee crpoenue. llletnnku. Koxxno-myckynbHbI Memok. [lonocts
tena. Oprasbl NMUILIEBApEHUS. 3aMKHYTasi KPOBEHOCHAsl CUCTEMA. BblenurenbHas
cucrtema. HepBHas cucrtema. OKOJIOTIIOTOYHOE HEPBHOE KOJIbI0. HepBHBIE y311bI —
ra"rauu. [lomoBas cucrema. PasmHoxeHue.

MHoroo6pa3ue KoibuaThlX uepBed. MHOrOIIETUHKOBbIE — HEpeuaa,
neckoXuil. OCOOEHHOCTH CTPOEHUSI MHOTOILIETUHKOBBIX YEpPBEH.

Tun monnrwcku. O01Aas XapaKTEePUCTUKA TUIIA MOJUTFOCKH, UJTU MATKOTEJIBIE.
Knaccuduxarusi.

OOBIKHOBEHHBI MpPYJIOBUK Kak MpeAcTaBUTENs OproxoHorux. Cpena
oOuTaHus U CTpoeHue npyaoBuka. Pakosuna. Yactu Tena: TyJloBulIle, T0JI0BA, HOTA.
Mantus. MantuitHas nonocts. Ilutanue. Jlpixanue. Jlerkoe. KpoBooOpaieHnue.
Pa3zmHoxeHue.

be33yOka kak mpenctaBUTeNb ABycTBopUaThix. Cpesa 0OMTaHMS U CTPOCHHE
0e33yOku. ®opmupoBanue kemMuykuHbl. [lutanue. Cudonsl. [[pixanue.
KpoBeHocHas U BblIeNUTENbHAS CUCTEMBI. Pa3MHOKEHHE, pa3BUTHE JIMYMHOK.

MHoroo0Opa3re W 3Ha4eHHE MOJUIIOCKOB. bBproXxoHOrme MOJUTFOCKH.
JIBycTBOpUaThIE MOJUIFOCKH. ['0JJ0BOHOTME MOJIITIOCKH (KaJIbMapbl, OCbMUHOTH).

Tun unenucmonozue. O0mas xapakrepuctuka tTuna. Knaccudukanms.

Knacc pakooopasnwvie. Peunoii pak. Cpema oOurtanums. OcoOeHHOCTH
CTPOEHHUSI WU KU3HEIACATEIbHOCTH. XWTHH, HApYyXHbIM CcKener. ['onoBorpyns,
Oprorko. BuponsmeHeHHe KOHEYHOCTH: BEPXHHME UEIIOCTH, HUKHUE YEIIOCTH,
HOTOUEIIOCTH, KIEIIHHU, XOAWJIbHBIC, OpiouIHble HOXKU. JIuHbka. BHyTpeHHee
CTpO€HHME peyHoro paka. Myckynarypa. C(CmemaHHas MOJOCTh  TeJa.
[TumeBaputensHas cucrema. KpoBeHocHas cuctemMa. ['azooomen. XKaOpwer —
BBIPOCTHI KOHEUHOCTeW. OpraHbl BeIEICHUS — 3€JeHbIe XKele3bl. HepBHas cucreMa.
Opranbl yyBcTB. Opranbl ocsizanust U 000HsiHUS. CioXKHbIE (aceTouHble II1a3a.
Mo3anyHoe 3peHue.

MHoroo0pa3ue 1 3HaueHue pakooOpa3Hbix. Huzmme pakoodpas3Hsle.

Knacc naykooopasnwie. Ilayk-xpectoBuk. Cpena oOuTaHHMS W BHEIIHEE
ctpoenue. ['omoBorpy b, Opromiko. Bocemb mpocThix T71a3. BoceMb X0MMIBHBIX HOT.
Yemroctn, Horouemoctu. lllymanema — opran ocsizanus. SgoBUTHIE KEJE3bI.
[laytunueie OopomaBku. JloBuas cerb. Oxora mnayka. I[lutanuwe. Buemnee
nuiesapenue. JIpixanue. Tpaxeu u serkue. KposenocHas cucrema. Pasmuoxenue.



Mmuoroo6pasue maykoB. Kienu. Cpemxa obutanus. MHOrooOpasue Kiemie.
MeauuuHCKoe 3HAYEHHE 4YEeCOTOYHOIO, TAECKHOIo Kieleld. BecenHe-neTHui
KJIeIeBo sHIedanuT. YecoTka.

Knacc nacexomwie. CtpoeHue Maiickoro xyka. Cpena oOUTaHUS U BHEILLIHEE
ctpoenue. JKectkue HaakpsUibsa. [lepenonyaTsie Kppuibsd. BHyTpeHHEE cTpocHMe
MaucKoro yka. llumeBapurensHas cucrtema. ['pwI3yliuii pOTOBOM armapar.
He3zamkHyTass KpoBeHOCHass cucreMa. JlpIxaTenbHash CUCTEMa — TpPaxXew.
BeigenurenbHas cucreMa — MalbIMTHEBBI COCYAbl M KUpoBoe Teno. HepsHas
cucreMa u opransl 4yBCTB. [lonoBas cucrema. Pazmuoxxenue HacekoMmbIx. PazButue
C MOJIHBIM MPEBPALIEHUEM U HEMOJHBIM PEBPALLIEHUEM.

Otpsin 0abouku wiM yemyekpbuibie. CTpoeHue U moBelaeHue 0Oaboyek.
Cocymmit poroBoit anmapat. Kanyctauna. TyTtoBbii menkonpsa. [llenkoBoacTso.

Otpsn  nBykpeuible. KomHatHass wyxa. Jlmkymuid poToOBOM —ammapar.
3HaueHNUEe KOMHATHON MYXH, KaK pa3HOCUMKa MH(PEKIMOHHBIX Ooyie3Hel. OBOABI.
Komapsl. Komrome-cocymuii potoBoil anmnapar. MeauuHCKOe 3Ha4€HUe KOMapoB.

Otpsn nepenoH4aTokpbuibie. [lununemuku. Situnexknan. Hae3gHukw.
buonornueckuii cnocoO 1noaaBiIeHUs BpEAAIINX YEI0BEKY KUBOTHBIX. OChI, IIMENN
U MypaBbH. OOLIECTBEHHbIE HACEKOMBIE. [[uenbl U IMeH — ONbUIMTEIHN IBETKOBBIX
pactenunii. MenoHocHas mnuena. JKU3Hb MUETUHON CEMbU. [ 'phI3ylIe-TUKYIIHA
poroBoiu annapar. ITosnb3a muen.

OTpsia )KECTKOKPBUIbIE: 00KbU KOPOBKH, KYKEITUI[bI, HABO3HUKH U Ap. OTpsn
NPSIMOKpPBUIbIE: MIEpeeTHas capaHya, Ky3HEUMKH, CBEPUYKH.

MHoroo0pa3ue HaceKOMbIX. B, 610X1 — mapa3uThl YEIOBEKa U )KUBOTHBIX.
MeaunuHckoe 3HaueHne 010X, BIIEH U IpYrux HaceKoMbiX. Hacekomblie — BaxkHOE
3BeHO B Ilensx mnuranus. [louBooOpasyromias posib HAaceKOMbIX. ONbUIATENTH
pacteHuii. OnoMalHeHHbIe HacekoMble. HacekoMble — 1abopaTopHbIE KUBOTHBIE.

Tun xopooewvie. I'naBHbBIe 0COOCHHOCTU THUIAa XOpJOBbIX. Kimaccudukarms
TUIIA XOPJOBBIX: MOATHUI OecuepenHble, MOATUI UYEPENHbIE WU MO3BOHOYHBIX.
OO1ue yepThl O3BOHOYHBIX KUBOTHBIX. 3HAUEHUE MTO3BOHOYHBIX.

Knacc nanyemnuxu. JlaHueTHUK — HuU3IIee XopaoBoe xkuBoTHoe. Cpena
oOHMTaHMS 1 BHEIITHEE CTPOCHHE.

Knacc Kocmmuwie pviovi. Peunoit okynb. Cpena oOuTaHus U BHEIIHEE
ctpoenue. [lokpoBbl Tena u okpacka. Ckener okyHs. [IniieBapurenpHas cuctema.
JpixarenbHass cucrteMa. 3aMKHYTas KpPOBEHOCHAs CHCTeMa. BeiaenurenbHas
cuctema. OOmen BemiectB. HepBhas cucrema. Opranbl uyBcTB. IloBenenue.
['0JI0BHOMT MO3I: MEpenNHUuN, NPOMEXYTOUYHBIM, CPEOHUNA MO3I, MO3XKEYOK U
npoaoaroBaTelii Mo3r. CimHHOM MO3r. OpraHsl 3peHus — Ija3a, OpraHsl Clyxa,
opranbl BKyca, OCsi3aTelIbHbIE YCHUKH, OOKoBas JnuHUA.  Pedrnekcol pbIO.
Bposxnennslie u ycinoBHbie pediiekchl. Pazmuoxenue. HapyxHoe omiogoTBopeHue.
Hepect. Pa3Buthe. 3a6ota o motoMmctBe. MHOr0oo6pasue poid. [Ipucnocobnenus k
ycioBusiM oOuTaHusi. OCHOBHBIE TPYIIIBI PHIO.

Knacc Xpawesvte poviovi. Otpsig akyibl. OTpsn CKaTbl. DIEKTPUUYECKHUE
ckatel. KuBopoxaenue. Knacc Koctabie poiObl. OTpsin ocetpoBbie. Otpsia
kapnoo6pasusie. Otpsin cenbaeoOpasubie. OTpsan TpeckoBbie. OTpsa KUCTENEphIE.
Jlatumepus. JIBosikonpimanire pbiObl. IlpecHOBOIHBIE KHCTENepble — MPEIKU



3eMHOBOJIHBIX. X03siicTBeHHOE 3HaueHue pbI0. [Ipombicen ppiObl. OxpaHa peIOHBIX
3amacoB. MckyccTBeHHOE pa3zBeaeHue poid. [IpynoBoe Xo3siicTBO.

Knacc 3emno600nble. XapaKTEpUCTUKAa 3€MHOBOIHBIX KaK IO3BOHOYHBIX
JKUBOTHBIX, CBA3AaHHBIX KaK C BOJIOM, TaK U ¢ HazeMHou cpenoil. Jlarymxku. Cpena
oOutanusa.  BuemHee  cTpoeHue.  BHyTpeHHee ~ cTpoeHHE — JISTYIIKH.
[IumeBaputenbHas cuctema. JlpIxartelbHas CUCTEMa. 3HAUYECHHE KOXKHU U JIETKHX.
KpoBenocHast cucrema. bonbioir kpyr KpoBooOpamieHHs. Manblii  Kpyr
KpoBooOparmienus. OOMen BemecTB. Crsiuka. HepBHast cuctema u oprasbl 4yBCTB.
PasMHOXeEHHME, pa3BUTHE W  MNPOUCXOXKICHHWE 3E€MHOBOJHBIX. Pa3Butue.
Mmuoroobpasue 3eMHOBOMHBIX. OTpsi 0€CXBOCTBIC: JATYIIKH, XAObI, KBAKIIIH.
OTpsin XBOCTAThIE: TPUTOHBI, CaJJaMaHIPbl. 3HAYEHUE 3€MHOBOIHBIX.

Knacc npecmvikarwouwjueca. XapakTEpUCTUKA MPECMBIKAIOMIUXCA — KAK
Ha3eMHBIX NO03BOHOUYHBIX. IIpbITKas smepuna. Cpena oOWTaHHWS M BHEIIHEE
ctpoeHue. BuHyTtpennee ctpoenue. Ckener. Opranbl gpixanug. Oprasbl
nuuieBapenus. CepreuHo-cocynucras cuctema. Oprassl BblaeneHus. Ilonosbie
opranbsl. HepBHas cucrema. Opranbl 4yBcTB. Pa3mHOXeHue. BHyTpeHHee
OILUIOOTBOPEHHUE. Perenepanus. MHuoroo6pa3ue IPECMBIKAIOLINXCS.
[Tpucnocobnenne x ycnoBusaMm obOutanus. Otpsin Yemryituatele: siepulbl, 3MEU.
JIunpka. Snosuteie xkene3bl. Otpsan depenaxu. Ilanumps. OTpsia KpOKOIWJIBL
[Ipoucxoxnenne npecMpikaromuxcs. [IporpeccuBHele yepThl pa3sutud. Pacuser u
BBIMUpaHUE JPEBHUX MpecMbIKaromuxcs. OCBOeHHE BcexX cpej oOuTaHus. «Imoxa
JVHO3aBPOB» B UCTOPHU 3EMIIH.

Knacc nmuypl. XapakTepucTUKa NTUL KAK IOKPBITBIX IEPbIMHU
TEIMJIOKPOBHBIX KUBOTHBIX, TPUCIOCOOIEHHBIX K MOJeTy. OCOOEHHOCTH BHEUIHETO
ctpoenus ntuil. Cusblil ronyos. Cpena odutanus u BHelIHee ctpoenue. [lepeanue
KOHEUHOCTHU — KpbUIbi. [TokpoBhI Tesa. KOHTYpHOE 1epo: CTBOJ, pOrOBbIE OOPOIKH.
[TyxoBbie niepbs. JIunpka. OCOOEHHOCTH CTPOEHUS CKeJleTa U MYCKYJIaTypbl IITHUL.
Oco0eHHOCTH BHYTPEHHEro CTpoeHus nrtul.  [lumeBaputenpHas cucrema.
Kenygok: KeNe3UCThli M MYCKYJNbHBIM oOTAelbl. CKOpOCTh MHILEBAPEHUSI.
[TocTosiHHass BbIcOKasg Temmeparypa. OpraHbsl BBIIEJIEHUS MW Pa3MHOKEHUS.
JpixarenbHas cucreMa. Jlerkue, BO3QylIHBIE MEWIKU. J[BOWHOE nAbIXaHHE.
KpoBenocHas cucrema. Opransl uyBcTB. HepBHas cuctema. CloXHOE MOBEAEHUE.
Pasmuosxxenne. Ctpoenue siiinia. Pazputue 3apoapima. Hacwkupanue. O6pa3oBanue
nap. ['He3nmoBanue. BbIBOAKOBBIE M THE3JOBBIE MTHUIBI. 3a00Ta O MOTOMCTBE.
[Tpucnoco6IeHHOCTh NTHUI] K CE30HHBIM SIBICHUSAM MpUpoAbl. Oceasible MTULIBI.
[lepenerHble NTULBI: YTKH, J€OEIU, COJOBbU, HWBOJITU, CTPUXHU. lIpuunHbI
nepesneroB. CrnocoObl  OPUEHTUPOBAHMS  NTUL BO  BpeMs  IEPENIETOB.
[Ipoucxoxnenue u oOmme 4yepTbl NTULl. YepThl CXOACTBA MEXIY NTHUIAMHU U
IpecMBbIKaroIUMuUcA. Paznuune Mexy NTULAaMU U pecMbIKaomuMucs. [[peBnue
ntuibl. Apxeontepukc. Iltuusl neca. Otpsin Hatiaer: mectpwit asten. Otpsan
Kypunsie: psOuuku, terepeBa, rimyxapu. [{ukue Kypbl. XuniHsle ntunbsl. OTpsia
JTHEBHBIE XUIITHUKU: COKOJIbI, KOPIIYH, TpU(bI, opiibl. OTpsin COBBI: COBBI, (PUINHBI,
celun. Bogomnasatomue nruibl. [Ipucnocobnenus k ycnoBusim odutanus. Otpsia
['yceoOpasubie: yTtku, rycu, nedenu. Otpsin IlunrBunbl. IITHLBI OTKPBITHIX
IPOCTPAHCTB CYIIW. YCIOBUS OOMTaHHS B OTKPBITBHIX MpocTpaHcTBax. OTpsng



Kypasmu. Otpsn Hpodsl. Otpsin CrpaycooOpaszubie. [ITUIBI KyJIbTypHBIX
nanamwagToB. Otpsan BopoObunbie. Ponp ntui B mpupose W KM3HU YEJIOBEKA.
Oxpana nrun. IltunesoactBo. Paseenenme pomamHux nrun.  [lopogsl
CEJIbCKOXO3SIMCTBEHHBIX IITHULI.

Knacc mnekonumaroujue. BHelHee cTpoeHUE MileKonUTarOMuX. II0kpoBst:
BOJIOCSHOM TIOKPOB — OCTb, NMOAMIEPCTOK. CanbHBIE XKENE3bl, IOTOBBIE KEJIE3BI,
mieuHbsle kene3bl. Ckener. JuddepeHnupoBanHbie  Mbllel. BHyTpeHHee
CTPOCHHE MIIEKOTTUTAIOMINX. POTOBAast MONIOCTB, A3BIK, TU(PepeHIIupOBaHHBIC 3yObI:
KOpDHHM, JEHTUH, 3Majib. Pe3lpbl, KIbIKM, KOpeHHble 3yObl. IlumieBapurenpHas
cucrema. MyckynucTas meperopojka — quagparma. Opransl geixanus. CepiedHo-
COCYIUCTasi CHUCTEMa: YEThIPEXKAMEPHOE CepAlle, Ba Kpyra KpoBOOOpalieHUS.
BeinenurensHas cucrema. Opransl pa3mMHokeHus. [lmanenta. HepBHasa cucrema:
TOJIOBHOM MO3r, M3BWJIMHBI, KOpa OOJapmIMX mnoiaymapuid. Opranbl 4YyBCTB:
OOOHSIHME, CIIyX, 3pEHUE, OCsi3aHue U BKyC, opraH paBHoBecusa. lloBenenue
MJIEKONMTAKOMMX. Pa3MHOXKEHHE M pa3BUTHE MIEKONUTAaromuX. SAinexnagymue,
WIM TIepBO3BEpH. YTKOHOC, exuaHa. Cymuarsie. [lmaneHrapHble. bepeMeHHOCTB.
BcekapminBanue MosokoM. [Ipoucxoxaenue mexonutaromux. CXOACTBO U
pas3Inuusa MEXIy MIICKOIMTAIIMMH U IpecMBbIKaromuMucs. Mckonaemele npeaku
MJIEKOTIUTAIOMMX — 3Bepo3yOble smepbl. Otpsn HacexomosigHble — Haumbosee
JPEBHUE U IPUMUTUBHBIC U3 IJIALEHTApHBIX. 3emiiepoiKki. OOBIKHOBEHHBIN KpOT.
OObIKHOBEHHBIH €X. OTpsia PyKOKpbUIbIe — KpbUIAThIE MIIEKONUTAIOIINE. [ phI3yHBI.
OcobenHoctu cTpoeHust 3y00oB. OTpsi TpbI3yHBI: JOMOBBIE MBIIH, KPbICA, XOMSIK,
noneBkd. OHpatpa. 3HAYCHUE TPBI3YHOB B MNPUPOAE W JJISl  YEJIOBEKA.
Pacnpoctpanenne WHQEKIMOHHBIX 00JIe3HEH W Mapa3uTapHbIX 3a00JIEBAHUIA.
Otpsin 3aiieoopasnbie. 3aiibl. Kpomuku. Otpsan Xuniaeie. CemelictBo Bonubu:
mucuna, Bojik. CemelictBo Komaubu: Turp, eonapi, pbich, CHEKHBIN Oapc, AuKas
necHast komika. CemelictBo KyHpu: KyHHIIa, cO00JIb, XOpEK, HOpKa, TOPHOCTaH,
nacka. CemeiictTBo MenBexbu: Oypblii MeaBeab, Oenblii MeaBeab. Mopckue
miekonuraromue. [IpucnocoOneHre MIEKONUTAOIMX K KU3HU B Bojae. OTpsng
JlacroHorHe: TpEeHNAHACKUA  TIOJNE€Hb, MOPCKOM KOTHK, MOpx. Otpsan
Kuroobpasnsie. Cunuit kut. Ycatbie Kuthl. Jlenbununl. 3ydarsie kuThl. Kamanor.
KonbiTHbie miiekonutatonue. [IpucnocoOnaeHne KOMBITHBIX K YCIOBUSM KU3HHU.
Otpsin [TapHokonbiTHBIE. JKBauHble TAPHOKOIMBITHBIE. MHOTOKAMEPHBIN KETYI0K:
pyOell, ceTka, KHUXKA, Cbluyr. BepOmtoapl, ojieHu, OapaHbl, KO3Jbl, aHTHJIONBI,
3yopnl, xupadsl. Jlock — cemelicTBo osieHel. HexBauHble MapHOKOIBITHBIE —
CBUHOOOpa3Hble  MjekonuTaromue. Kaban, OeremoT, cBuUHBSA.  OTpsa
HenapHnokonsiTHble. [ukasg nomanb, HOocopor, Tanup u aAp. Otpsa I[Ipumarsl.
O06e3psHbl — Hanbosiee BRICOKOOPTraHW30BaHHbIE KUBOTHBIE. UenoBekooOpa3Hbie
00e3bsiHBI: TOpWJUIa, OpaHTyTaHI, IIUMIOaH3e. biu3ocTe 4YenoBeka W
4eJI0BeKOOOpa3HbIX 00e3bsiH. MilekonmuTarolmme, WX 3HadeHue U oxpaHa. Poib
MJIEKONUTAKOMMX B HOPUPOAE. 3HAYEHHE MJIEKONUTAIOMMX [UIsl YeJIOBEKa.
3BEpOBOCTBO. Oxpana MJIEKOMUTAIOIIUX. Kpachsie KHUTH.
CenbCKOX0351CTBEHHBIE KUBOTHBIE KJIacCa MIIEKOMUTAOIMNX. JKUBOTHOBOCTBO.

S. Opranusm 4yejJ0BeKa U €ro 310p0Bbe




Anamomua u ¢pusuonocua uenoeexa. AHATOMHUS YEIOBEKA — HaykKa,
M3y4arllasi CTPOEHUE YeJIoBeuecKoro tena. DU3nonorus 4YenoBeka — Hayka,
u3yvaromass (GyHKIMA YEJIOBEYECKOr0 OpraHM3Ma U €ro OpraHoB. MeToibl
uzydeHusi. Opraibl ¥ CUCTEMbI OpraHoB yesnoBeka. OCHOBHbIE (PU3HOJIOTUYECKUE
CUCTEMBI OPTraHoB 4esioBeka. CBsI3b MEXKAY CTPOCHHEM U (PYHKIIUSIMU OPTaHOB.

Tkanu opzanuzma wuenoeeka. OIpenenecHUE NOHATUSA TKaHU. TKaHH:
SIUTENNANIbHAS, COCIUHUTENbHASL, MBbIIICYHAsl, HEpPBHAs. OIUTEIUAIbHBIE U
COCMHUTENbHBIE TKAaHW, WX TPOUCXOXKJICHUE, PACIONOKEHHE, (QYHKIUH.
MpliieuHble ¥ HEPBHBIE TKaHU, MX CTPOCHUE M CBOWCTBAa. B030yamMOCTb,
IIPOBOAMMOCTB, COKPAaTUMOCTb. Pa3HOBHUIHOCTM MBIIIEYHOM TKAaHU: TJIAJIKas,
MONIEPEYHO-TI0I0CATAsS CKeJIeTHas, MTONIEPEYHO-TI0JIOCATAs cepacyHasl.
Pacnonoxenue n @pynkuuu. HepBHas TkaHb: HeHpoHbI, Helporausa. CTpoeHue u
(GyHKUIMM HEHpoHa: Telo, AeHApUT, akcoH. HepBHoe BonokHo. CuHarc. Penenrop.
UyBcTBUTENbHBIC, UCTIOJHUTEIbHBIE (MOTOPHBIE), BCTABOYHBIE HEHPOHBI, HepBHBIN
umnyisc. [IpoBeaenne Bo30yKaeHMs 10 HEUPOHY.

Pezynayuna ¢pynxyuit 6 opzanuszme. Pednexropnas perynanus. Peduekc u
pednexropHas ayra. PedexTopHbie IIEHTPHI.

LenTpanbHbiii U iepudepudecKuil OTIeNbl HEpBHOU cucTeMbl. LleHTpanbHas
HEpBHAsl CHCTEMa: TOJIOBHOM MO3r, crnuHHOM Mo3r. [lepudepuyeckas HepBHas
CUCTEMa: HEpBHbIE Y35bl, HEpPBbL. be3yclaoBHO-peduieKTOpHAsE U YCIOBHO-
pednexropHas peryisauus. ['ymopanbHas peryasuust QyHKIUNA B OpraHUu3Me.

Onopno-osuzamenvnan cucmema.

3Ha4YeHUE OINOPHO-ABUTATEIbHONM CHCTEMBI, €€ cocTtaB. CKeleT u €ero
(GyHKUMU: ONIOpHAs, 3alllUTHASL, IBUTATEIbHAS, KDOBETBOPHAS, JEMOHUPYIOLLAS.

XUMHUYECKHUIN COCTaB KOCTEN (HEOpPraHMYECKHUE U OpPraHUYeCKUE BEIEeCTBA):
KapOOHAT KanblHs, CylIb(paT KaJIbLHs, OCCEUH, KOJUJIAreH.

MHUKPOCKOIINYECKOE CTPOCHUE KOCTH. MaKpPOCKOIIMYECKOE CTPOCHUE KOCTH:
HAJIKOCTHUIA, KOMITAKTHOE BEIIECTBO, I'yOuaToe BEIIECTBO, KPACHBIH KOCTHBIN
MO3T, JKENThIM KOCTHBINA MO3T. THITBI KOCTEH: TpyOUuaThie KOCTH, TyOUYaThie KOCTH,
IIJIOCKHAE KOCTH.

Ckener yenoBeka. OyHKIMU ckeneTa. Yepen: MO3TOBOW M JIUILIEBOU OT/EIIBI.
Ckenert tynoBumia. [lo3sonounuk. [103BoHOK: TeNO, Ayra, oTpocTKU. [103BOHOUYHBII
KaHasl. M3ruOpl MO3BOHOYHMKA: MICHHBINA, TPYAHOU, MOSICHUYHBINA, KPECTIIOBBIN.
['pynnas knerka, pedpa, rpyauHa. CkeneT BepxHeld KoHeUHocTH. [lneueBoi nosic:
jonarku, kiaouuibl. Ckener cBOOOJHON BepxHeW KOHEYHOCTH. CKeleT HMKHHMX
koHeyHocTel. [losgc HMKHUX KoHeuHocTeld. Ta3oBble kocTh. CKeleT ¢cBOOOIHOM
HU>KHEW KOHEYHOCTH.

CoennHenne kocreil. HenogBwKHbIE COEIWHEHMS: IIOB, CpPACTaHUE.
[TonynonBmxHoe coenuHenue. llogBukHoe coennHeHue — cycrtaB. CrpoeHune
CycTaBa: CyCTaBHas sMKa, CyCTaBHas IOJIOBKA, CyCTABHOM Xpsilll, CyCTaBHasl CyYMKa,
CyCTaBHasl )KMAKOCTb. PYyHKIIMM CyCTaBOB. Buasbl cycTaBoB.

Mpimnel. MHEKPOCKOIIMYECKOE M MAKPOCKONMMYECKOE CTPOCHHUE MBIIIILL.
MpbliIeuHbI€ BOJIOKHA. BpPIOIIKO, CYyXOXWiWs, TOJOBKH, XBOCThI MbIil. dacnus.
MBIIIBI-CUHEPTUCTBl U MBIIIIBI-AHTATOHUCTHI. MBIIIIIBI TE€a: MBIl TOJOBbI,
MBIIIIBl TYJIOBHINA MBIIIIBI BEPXHEH W HIKHEH KOHEYHOCTH. PaboTa Ml



[lonsiTue 0 JBUraTeNbHOW €AMHMIIE MBIIIIBL. DHEPreTUKAa MBIIIEYHOrO
cokpatieHus. Perymsius paGoThl MBIIII- aHTATOHUCTOB. 3HaueHUE (PU3NYECKUX
yOpa)KHEHU B (POPMUPOBAHUM CUCTEMBI OTIOPHI U JBWKEHUs. JlMHamMudeckas u
craTudeckasi padoTa.

Yromienue, npuduHbl yromuieHuss Mbll. ['unoaumnamus. IlocnencrBus u
npoduiiakTuka runoguHamMuu. OcaHka. TuUn M CTENEHU HAPYIIEHUS OCAHKHU.
[Ipenymnpexxnaenre u JeYeHUE IJIOCKOCTONHUSA. YIIHMObI. [lepenoMbl: OTKPBITHIH,
3aKphITHIA. PacTskenne cBs30k. BeiBuxu cyctaBoB. [lepBast momoib npu ymuoax,
repeaomMax KOCTEN U BBIBUXAX CYCTaBOB.

Hepenasa cucmema. 3HaueHue HEepBHOU cucTeMbl. OOecreueHue HEepBHOM
CUCTEMOM ITOCTOSIHCTBA BHYTPEHHEN cpenbl opranu3ma. CTpoeHHUE HEPBHOMU
cucteMmbl. YacTu HEpBHOM CHCTEMBI: LIEHTpalibHas W mnepudepudeckas. bemoe
BEILIECTBO MO3ra, HEPBHBIE BOJIOKHA.

Cnunuoit mMo3r. CtpoeHue cnuMHHOro Mosra. O0oJouku Mo3zra: TBepjas,
nayTuHHas, Markas. CIIMHHOMO3roBasl JKHJKOCTb, €€ 3HaueHue. Bocxopsmue u
HUCXOJISAIIME HEpBHBbIE MyTH. PedrekropHas u mnpoBonsdmas (GyHkiuu. CBs3b
CIIMHHOI'O MO3T'a C T'OJIOBHBIM.

CrpoeHne M (QYHKIMM TOJOBHOrO Mo3ra. OTaenbl TOJOBHOTO MO3ra:
MEePEHUN MO3T, CPETHUN MO3T, 3aJHA MO3T. 3aIHAI MO3T: MIPOJOJITOBAThII MO3T,
MOCT, MO3%€40K. CpeHUI MO3T: YETBEPOXOJIMUS U HOXKKH Mo3ra. Ilepennuii Mo3r:
NPOMEXKYTOUHBI ~ MO3r, moiymapus Oosbmoro Mosra. CrBoin  Mosra.
[IpoaonroBaTelii MO3r — cTpoeHue, PyHKIMU. MO3KEUOK - CTpoeHHEe U (DYHKIUU.
Cpennuii mo3r. PerukynsapHas popmanus. [TpomexxyTouHbI MO3T, €ro QyHKIUU.
Tanamyc. I'unotanamyc. [Tomymapus ronoBHoro mo3ra. Cepoe u 0esoe BEIIECTBO
rojioBHoro mosra. Kopa, ctpoenue u ¢ynkuuu. M3Bwimabl. boposabl. [lomu:
Jjo0Hasl, TeMEHHas, 3aThUI0OYHAsI, BUCOYHAs. JImMOndeckas cucrema.

[Tepudepuyeckas HepBHas cuctema. Paznenenue nepudepudeckoil HepBHOM
CUCTEMbl Ha COMATHYECKYI0 M aBTOHOMHYIO (BereraTuBHyr0). ComaTuyeckas
HEpBHAas CUCTEMa, e (yHKIMH. BereraTnBHast HEpBHAS CMCTEMa: CUMITATUYECKas U
napacumnaTtudeckas. Poib BereraTuBHONM HEPBHOW CHCTEMBI B PETYIISIIMN (PYHKITUH
OpraHu3Ma.

Opzanvt uyscme. Ananuzamopst. CtpoeHue u (GyHKIUH aHAIU3aTOPOB.
Peuenrtopsl. 3HaueHrEe aHAIU3aTOPOB.

3pUTENbHBIM aHANU3aTOP: 3PUTENbHBIM PELENTOp, 3PUTENbHBIM HEPB,
3pUTEIBHBIN LIEHTP B KOpe O0NbIIKX Noyliapuid. 3Hauenue 3penusd. [lonoxenue u
CTpoeHue TJasza. ' na3Huibl, ria3Hble 10710ku. Beku, pecHuupl, OpoBu. CnesHas
Kenesa, ciesbl. benounas obosouka (ckiepa), poropunia. Cocyaucras 000JI09Ka.
Panyxunas oOonouka. Cetuarka. Xpycrtanuk. CTEKJIOBHUIHOE TeNO. XOi Jyden
yepes Npo3payHylo cpeny ria3za. CTpoeHue CeTyaTKu: NaloyKu, KOJIO0UYKH, KEIToe
nsATHO. Crnenoe nmaTHo. buHokymnsipHOoe 3peHue. ['uruena 3penus. bian3zopykocTs,
JAnbHO30pKOCTh. CIyXOBOM aHaNIM3aTOp: CIYXOBOM pEUEnTop, CIyXOBOW HEPB,
KOpa GOJBIINX MOTYIIAPUA.

3naueHue cinyxa. CtpoeHue oprana ciyxa. HapyxHoe yxo: ylliHasi pakoBHHa,
ciyxoBoil mpoxoa. Cpeanee yxo. bapabannas mepenonka. bapaGanHasi monocTs.



CnyxoBble KOCTOYKHM: MOJIOTOYEK, CTPEMEUYKO, HAKOBaJbHA. BHyTpeHHee yXxo.
Koctaplit 1abupunT. BecTuOyspHbIi amnmapar. YiauTka. [ iruena opratoB ciryxa.

Opransl paBHOBecus. MpbllieuHoe 4yBCTBO. KokHasi 4yBCTBHUTENBHOCTH:
TaKTHJIBHOE  YYyBCTBO, BHOpamuoHHoe 4yBcTBO. Ocsizanune. OOoHsHUE.
Oo6onsrenbubie peuentopbl. Opran Bkyca. BkycoBble cocouku. BkycoBbie
peuentopsl. BkycoBas 30Ha.

Bvicuasa nepenas oeamenvnocme. Iloseoenue. Ilcuxuka. Briciiasi HepBHas
nesitenbHocTh (BH/I). 3acnyru .M. Ceuenosa u W I1. [1aBnoBa B hopMupoBanuu
yuenuss o BHJI. Bpoxnennsie u npuobpercHHbIE peduiekchl. TopMokeHne
ycioBHOTO peduiekca. DopMbl TOpMOKEHHS: IIEHTpaIbHAas1, BPOXKACHHAs, yCIOBHAs,
BHEIIHASA. YyeHne A.A. VYXTOMCKOTO O JOMHHaHTe. BponeHHble u
NPUOOPETEHHBIE MPOrpaMMbl TOBeAEHUs. VIHCTUHKTBI — IeMouYka O€3yCIOBHBIX
pednekcoB. Paccynounas nesrenbHocTb. COH W CHOBUJIEHUS. Putm cHa u
o6oapcrBoBanusl. Pa3bl cHA: MeaieHHas1, ObicTpas. CHoBuaeHus. Peub. S3bik. Ponb
peu B Pa3BUTHH BBICIIUX MCUXWYECKUX (PYHKIUU. [lo3HABaTeIbHBIE MPOIIECCHI.
Omymenne u  Bocmpusitue. [lamsATb: Npou3BoJIbHAS, HENPOU3BOJIbHAS.
BooOpasxxeHnue. Mpeiuienue: CUTYyallMOHHOE, IIOHATUHHOE. OMouuu.
OMornmoHanbHble  peakiuu. Hactpoenne. CoctosiHue addexra. Buumanue.
Bremnee mnposiBiieHME BHUMaHMUA. TeMIepaMeHT: MEJIAHXOJUKU, XOJIEPUKH,
canrBuHuku, ¢uermatuku. Tunsl BHJI: Xymo)ecTBEHHBIN, MBICIUTENbHBIMH,
CMEIIIaHHBIN.

Buympennsasa cpeoa opzanuszma. 1lonsitie 0 BHyTpEHHEN CpelEe OpraHu3ma.
KpoBb, TKaHeBas KUAKOCTh, TUMpa. 3HaueHUue BHYTPEHHEU cpebl. TpaHCcopTHAs
dbyukius. ['ymopanbHas cBs3b. 3amutHas QyHKIMs. KOMIIOHEHTH KPOBU: IJ1a3Ma,
(hopMeHHBIE JIEMEHTBI (IPUTPOIUTHI, JICHKOUUTHI, TPOMOOIUTHI). COCTaB TKAHEBOI
xuakoctu. Jlumda, cocraB muM@Psl. OTHOCUTENBHOE MOCTOSIHCTBO BHYTPEHHEU
cpenbl. ['omeoctatuueckast yHKIUSI BHYTPEHHEH Cpe/ibl OpraHu3Ma.

CocraB kpoBu. KpoerBopenne. KoMmoHEHTHI miia3Mbl. ['pynmbl KpOBH.
[lepenrBanue KpoOBHW, JTOHOPHI, PEHUMHEHTHL. Pesyc-hakTop. pUTPOIUTHI,
CTpoeHre U (PyHKUMHU. ['eMOorioOuH, €ro poyib B TPAHCHOPTE KHUCIOpOAa H
YTIEKHUCIIOTO Ta3a. TpomMOOUWTHI, CBEpTHIBAIOMIAS CHUCTeMa KpOBU. JICHKOIMTHI,
mumorutel. UMMmyHuTeT. 3ammuTHbIe 0aphepbl opranu3zMa. OTKpeITHE (Parornurosa
N. U. MeunnkoBeiM. HMMmynHas cuctema. T-mumdorutel, B-mumboruTsl,
antutena. Mcropus uzobperenust BakuuH. J. Jxennep. JI. Ilacrep. [IpuBuBKu.
N3roroBiieHne Je4eOHBIX CHIBOPOTOK. BUabl UMMyHUTETA: BUAOBOM MMMYHUTET,
HACJICJICTBEHHBII ~ MMMYHUTET, TNPUOOPETEHHBIH  UMMYHHUTET.  AJuieprus,
aJJIEprEHBI.

Tpanucnopmuaa cucmema opzanuzma uenoeeka. KpoBooOpaieHue,
mumpooOpanienue. Opranbl KpoBeHOCHOW cuctembl. Cepile, aopTra, apTepud,
KPOBEHOCHBIC  KamWuLIpbl, BeHbl. Opranbl  JUM(PATHIECKON  CHUCTEMBI:
muMpaTUYECKue y3Ibl, TUM(ATUUECKHE COCY bl ¥ Kanuyuisipbl. CTpOeHUE apTepuid,
KAl POB, BeH, TUM(ATUIECKUX COCY/IOB.

Kpyru xpoBooOpamieHus: OOJBIION KpPYT, Maiblidi (JETOYHON) KpYT.
KpoBooOparienne B cepiie.



Crtpoenne u paborta cepana. Muokapza. Okonocepaeunas cymka. Kmamans
ceplilla:  CTBOpYarble, MONyJdyHHbIEe. (OCOOEHHOCTH CEpPACYHOM  MBIIIIIBI.
ABtomatu3Mm. CepAcuHbId LUKI: COKpAaIlleHWe, May3a. Perynsauus cepAaedyHbIX
COKpAILCHUU.

JIBr>keHre KpoBU IO cocynaMm. AprtepuaibHoe naBieHue. CKOpocTb
kpoBoToka. Ilynec. Pacnpenenenne kpoBu B opranuszme. llomnepxkanue
MIOCTOSTHCTBA apTEPUAIILHOTO aBieHusl. Hapylienue apTepuaibHOTO JaBICHUS.

['uruena cepaeuno-cocyaucror cucrtemsl. [IpaBuiia TpEHUPOBKU CEPIACUHO-
COCYJIUCTOM CUCTEMBI. 3a00JIEBaHUS CEPICUHO-COCYAUCTOM cuctemsl. [locnencTBus
runoauHamui. [lepBas moMoib npyu KpOBOTECUEHHSIX.

vixamenvnaa cucmema. 3Ha4yeHue NbIXaHus. JIeroO4HOE AbIXaHHUE, TKAHEBOE
npixaHue. ['azoo0MeH, Temoperysidnus, roiuocoodpa3zoBanue. CrpoeHue u
(yHKIMM OpraHoB JbIXaHUs Yy u4esjoBeka. JlpixarenpHble myTH. BepxHue
JpIXaTeJIbHbIE IIyTH: HOCOBAasi U POTOBAs IOJOCTH, HOCOIJIOTKA, I10TKa. HuxkHue
JbIXaTellbHbIE MMYTU — TOpTaHb, Tpaxes, OpoHxu. Jlerounsle anbBeosnsl. Jlerounas
ieBpa. CTpoeHre HOCOBOM monocTi. OO0OHATEIbHbIE KIETKH. DYHKIIMN BEPXHUX
nbpIxaTenbHbIX nyTed. WHQexknuoHHble 3a005IeBaHUSA, PaCIpOCTPAHSIOMIUECS
BO3/yILIIHO-KAMEJIbHBIM IyTeM. ['OpTaHb — opran roiocoodpa3oBanus. ['onocoBbie
cBsi3ku. CTpoeHHe Tpaxeu U riaBHbIX OPOHXOB.

Jlerkue. Pacnonoxxenue yierkux. Jlerounas mespa. Ilpucrenouynas miespa.
[IneBpanbHas MTOJIOCTb. AJIbBEOJIbI (JIErOuHble MY3bIpbKH). Juddy3us ra3os.
["a3000MeH B sierkux. TkaHeBOe JbIXaHHE. YYacTHEe reMOorjoOWHa B TPAHCIOPTE
ra3oB. MexaHHU3MblI JIETOYHOTO JIbIXaHus. J{pIXaTeabHble IBKEHUS. BIOX 1 BBIIOX.
MexpeOepHbie MbIIIIbL, Auapparma. JKu3HeHHass eMKOCTh Jierkux. HepBHas
perynsiuusi 1bixanus. JpIxaTenbHbld HEHTP. 3alllUTHBIE JbIXaTeIbHbIE PE(IIECKCHI.
Yuxanue u kamenb. ['ymopanbHas perynsuus IbIXaHusl.

TpaBmbl 1 60ne3Hu opraHoB nbixanus. [lepBas momoipb 1 MPoQPUITAKTHUKA
3a00sieBaHUM AbIXaTeNbHBIX MyTed. [Ipuemsl peannmanuu. JleiicTBue KypeHus Ha
OpTraHbl AbIXaHHUS.

Huwesapumenvnaa cucmema. Iuwesapenue. 11nma — UICTOYHUK SHEPTUU
U CTPOUTENIbHOrO Matepuana. [lmactudeckuit oOMeH. DHEpreTUYecKuid OOMeEH.
[TnmeBapenue. Opranbl nuiieBapeHus. [InieBapuTenbHbIe KeEIe3bl.

[TumeBapenue B poTOBO# MmosiocT. MexaHudeckas 1 XuMudeckas oopadoTka
nuuy. CIroHHbIE JKeJe3bl, UX yyacTue B nuiieBapeHun. CtpoeHue 3y00B: KOPEHb,
nieiika, KOpPOHKa, IEHTUH, 3yOHas »Maib. Pe3lbl, KIbIKA, KOPEHHBbIE 3YOBbl.
3aboneBanust 3yooB. Kapuec, nynbnut. Ctpoenue nuimeBona. [lepexon numm B
KETYIOK.

Crpoenne xenynka. IIumeBapenne B xenynke. JKeaymodyHbIA COK.
[TumeBapuTenbHbie HEPMEHTHI.

[InmeBapenue B kuiieyHuKe. OyHKIUH TOHKOIO M TOJICTOTO KHUILIEYHUKA.
[Ipucrenounoe numesBapenne. Kumeunsle BOpCMHKHM. BcacblBaHME NMHUTATENBHBIX
BenlecTB. [ledenp u ee ponb B opranusme. JKemus. BoipaboTka sxemdu, MOYEBUHBI,
rMKoreHa. Toscras KUika. MUKpOOpPraHU3Mbl KUIIEYHUKA. ANTIEHIUKC.

Hepsnas perynsuus numieBapenus. Padorsr . I1. IlaBnosa. ['ymopanbsHas
peryisiuus NUIIEeBapEHUS.



Kuieunsie nHPEKIUN 1 UX TPEAYIPEKICHHE.

Oomen eewjecme u Inepeuu. IlonrotourenvHas (aza oOMeHa BEILECTB.
[InacTuueckuii ¥ SHEPrEeTUICCKUN OOMEH.

OOmen opranudeckux BemiecTB. OOMeH OenkoB. DYyHKIMU: CTPYKTYpHO-
IJJacTUYECKasi,  ONOpHAas,  KaTaJIMTUYECKas,  3allUTHas,  TPAHCIOPTHAas,
aHTUTOKCUYECKas, sHepreruueckas. OOMeH >XupoB. DYHKIUU: CTPOUTEIILHO-
IlacTUYecKasi, peryJisaTopHasi, TeIUlo3alluTHas, JHepreTudeckas. (OOMeH
yrieBo10B. OyHKIMHU: CTPYKTYPHO-TUIACTUYECKAS, 3aIUTHAS,, ICTOYHHUK YHEPIUH.

Obmen Heopranmuyeckux BemecTB OOMeH Bojbl B opranusme. OOMmeH
MUHEpaIbHBIX COJIEH. MakKpo3JeMEHThl, MHUKPO3JIEMEHThl. 3HAUYECHHUE KaIbLu,
MarHus, Kanus, Hatpus, pocdopa, xjopa, xene3a, Meu, KodanbTa JJis OpraHu3Ma
YeJIoBeKa.

Ponbs BuTaMuHOB B 0OMeHe BemiecTB. BopopacTBOpUMble BUTAMHHBI U UX
3HaueHue. ABuTamMuHo3bl. Butamun C. ABUTaMHHO3 - LIMHTa. BUTaMUHBI TPYIIIbI
B. ABurammno3 — Oepu-6epu. JKupopacTBopruMble BUTaMHHBI. Butamun A.
Kypunas cnenora. Butamus J[. Paxwur.

Koorca. HapyxHble NOKpOBBI Tena 4vesoBeka. Koka M ee NMpoOW3BOAHBIE.
Crpoenune u (yHKUMM KOXH. 3aluTHas (QYHKUMS KOXU. BwlaenurenbHas u
JbpIxaTenbHas QyHKUMU KOXU. Posib KokHM B 0OMEHHBIX mpoueccax. PeunenropHas
GyHKIUS KOXU. YdacTue KOXM B Termoperymsiuuu. bonesnu koxu. Ilepsas
MOMOILb NPU TEIJIOBOM U COJHEYHOM yjaapax. bopb0a ¢ meperpeBoM opranusma.
3akanmBaHue oprann3Ma. CyIHOCTb 3aKaJIUBaHMUS.

Buvioenumenvnaa cucmema. Boioenenue. 3naueHue BwiaeneHus. Oprasbl
MOYEBBIJICTICHUS: TIOYKH, MOYEBBIE MYTH — MOYETOYHUKH, MOYEBON My3bIpb U
MoOYeHucCIycKaTebHbI kaHaia. Ctpoenue nodek. Ctpoenue u QpyHkuuu HedpoHa.
OOpaszoBaHue mepBUYHOM M BTOpUYHOM MouM. CoOuparerabHble KaHAJIbLIbI,
noueyHas joxanka. Cocras mouu. [IpenynpexaeHne noueyHbIx 3a001€BaHUA.

Onookpunnaa cucmema. Opra"bl 3SHIOKPUHHON cucTeMbl. JKesesbl
BHYTpeHHEW cekpeunu. JKene3bpl BHEWIHEHM cekpenuu. JKene3pl CMeEmaHHOU
cekperr. OTauuMsl Kejae3 BHEIIHEW M BHYTpPEHHEH cekpenuu. ['OpMOHBI.
EnrHCTBO HEPBHOU U TyMOPAIbHOU pEryJiaui. [IpoMexkyTOUHbI MO3T U OpraHbl
SHJIOKPUHHOW CUCTEMBI.

Huoueuoyanvnoe pazeumue opzanuzma. Pazmaoxenne. Myxckas mnosgosas
cucrteMma. BHyTpeHHUE U HapyKHBIE TTOJIOBbIE OpraHbl. KeHCKas MojoBasi CUCTEMA.
BHyTpeHHuE U1 Hapy>KHbIE MTOJIOBBIE OpraHbl. Ainekierka. OBynsanus. O6pa3oBaHue
3apoapiia. bepemeHHocTh. PasButue 1iona. IlnameHTa, mynmoyHbIM KaHATHK.
Pexxum OepemenHoil. Poxapl. OTambl pa3BuUTHUS peOEHKA TOCHIEe POXKIACHUS.
HoBopoxnennsiii. I'pynHoit pedbenok. [lonoBoe co3peBanue. HacnencrBeHHnoie u
BPO’KJICHHBIE 3a00JIeBaHMS peOeHKa.

6.9BoMIOIMSA JKUBOH IPUPOBI.

eonroyuna. llponecc HCTOPUYECKOTO PA3BUTHS OPraHUMYECKOTO MUpA.
OBosonMoHHbIe Teopuun. M3mensiemocts BunioB. Teopus K. b. Jlamapka — nepBoe
HBOMIOLMOHHOE yueHue. lIpeanoceiku gapsuamsma. Y. JlapBuH, ero Teopus
sBomonnu. boppba 3a cymectBoBanue. EcrectBenHblii oTO0p. Pacxoxknenue
npu3HakoB. Pacmpocrpanenne  nmapBuHM3Ma.  JlokasarenbCcTBa  OBOJIIOLMU.




I[OKaBaTeJ'IBCTBa CANHCTBA IMPONCXOKACHUA OpraHU4CCKOTIO mMupa.

3M6pI/IOJ'IOFI/I‘{€CKI/I€ JO0Ka3aTCIbCTBA OBOJIIOIINH. MOp(l)OJIOI‘I/I‘-ICCKI/IC
JOKa3aTCJIbCTBAa 35BOJIOIHUH. ['omosoruunslie OpraHbI. Py,ZlI/IMeHTapHBIC OpraHBbI.
[TanmeoHTOIOrMUECKHE JOKa3aTCIbCTBA OBOJIIOIINH. BHOFGOFpa(bI/I‘ICCKI/IC

JoKazarenbcTBa 3Botonun. OctpoBHas dayHa u Qiiopa.

Buna. Kpurepun Buia — nmpu3Haky, OTJIWYAKOIINE JAHHBIA BUI OT IPYroro.
Mopdonornueckuii kputepuii Buja. ['eHeTHUeCKUi KpuTepuid. bruoxumuueckuit
kputepuil. OU3NOTOTHUECKHUI KpUTEpHi. DKOJIOTO-reorpapuuecKuii KpUTEPHid.

[Tonynsauust — OTHOCUTENILHO M30JIMPOBaHHAsA IpyIna 0co0el OAHOro BUAA.
[lomynaumoHHass CTpykKTypa Buaa. Apean. PenpoaykTuBHass wu30a0Us  —
HEBO3MOKHOCTb CKPEIIMBAHNS U OCTABJICHUE IJIOJOBUTOTO MOTOMCTBA. [lomyisiius
— HanMEHbLIEE MTOAPA3AEICHUE BUIA, U3MEHSIIOIIEECS BO BPEMEHH — JIEMEHTAPHAS
€IUHULA DBOJIIOLNH.

Pone  W3MEHUYMBOCTM B 3BOJIIOIMOHHOM  IIpolecce. MyTanroHHas
u3MeHuYuBOCTh. [lomummonauu. Xpomocomubsie MyTanuu. KomOunatuHas
M3MEHYHUBOCTh. EcTecTBeHHBIN 0TOOP — HampaBJstomui paxtop sBostonun. boprda
3a cyuiecTtBoBaHue. HecoorBercTBHE MEXKIy BO3MOXKHOCTBIO  BUIOB K
OecrpeieIbHOMY Pa3MHOKEHUIO U OTPAaHUYEHHOCTh PECYPCOB — IJIaBHAs MPUYUHA
O0oprOBI 3a cymiecTBoBaHue. BuyTpuBumoBas Oopnba. MexBuaoBas Oopboa.
boprba ¢ ycnoBusiMmu cpenbl. DopMbl €CTECTBEHHOr0 OTOOpa B MOIMYJISALUAX:
IBIOKYyIas ¢popma, ctabunusupytomas ¢opma. Jpeiid reHoB — pakTop IBOTIOLNH.
[TomynsiuonHbie BOJIHBL. V3051 — 3BOMIONMOHHBIN (hakTop. ['eorpaduueckas
M30JIAIMS. DKOJIOTHYECKAs M30Js1Us. bruonornyeckas u3osnums.

[IpucnocoOneHHOCTh — pe3yiabTaT ACHCTBUSA  (PAKTOPOB  3BOJIOLIMH.
[TokpoBuTenbCTBEHHAsS OKpacka. MackupoBka. Mumukpus. Ilpenynpexnaromas
okpacka. CoBepIIEHCTBO MPUCITOCOOIEHUI U X OTHOCUTEIBHBIN XapakrTep.

Bunoo6pa3oBanue — mporiecc BOZHUKHOBEHUS HOBOTO BHJa. MexaHH3MBbI
BU000pa3zoBanusi. JlBa cmocob0a Bua00Opa3oBaHus: reorpaduyeckuii U
DKOJIOTUYECKUU.

OcHOBHBIE HaIMpaBJIECHUS dBOIIOIIMOHHOIO Mpolecca. [Iporpecc u perpecc B
sBoonu. Apomopdo3 — mopdodusrnomorudeckui nmporpecc. Manoamanramus —
npucrocoOieHne K okpyxkaromei cpene. OOmiast gerenepauus. CoOTHOIIEHUE
HaMpPaBJICHUUN IBOIIOLUU.

Bosnuxknoeenue scuznu na 3emne. Teopuss BO3ZHHKHOBEHHS >KMU3HHM HA
3emie. OnbiTel @pandecko Peau. Teopun 6uorenesa u abuorenesa. IKCIEPUMEHT
JI. Tlactepa. AOUOTeHHBI CHHTE3 OpraHMYECKUX BemlecTB. [umoresa A. M.
Omapuna. OrtkpeiTeie  cucTeMbl. KoanepBathble kami. HeBO3MOXHOCTB
BTOPUYHOI'O BOBHUKHOBEHUS KU3HU HA 3eMIIe.

Opbl, NEPUOIbI, BMOXH, BEKa. ApXeH, MPOTEpPO30i, Majaeo30M, ME3030M,
KaliHo30#1. Pa3ButHe *xku3HU B apxee U mporteposoe. [IpokapuoTel — OakTepuu u
cuHe-3eneHble  Bojopociau. [Iporepo3on — pacuBeT 3yKapuoT — 3€JIEHBIX
BOJIOPOCJIE M MHOTOKJIETOYHBIX. Pa3BuTue ku3Hu B paHHeM naneo3oe. KemOpuii.
Bo3HuKHOBEHHE BBICHIUX pacTeHui. JlpeBHEHIe YJIeHUCTOHOTUE — TPUIOOUTHIL.
OpnoBuk. 3eneHsie, Oypble W KpacHble Bogopociu. Kopammel. IlosiBienue
xopaoBbIX. Cuityp. Pa3BUTHE WIEHHCTOHOTHX — PaKOCKOPIMOHOB, T'OJIOBOHOIHX



MOJUTIOCKOB. [lOSIBlIeHWE WIJIOKOXKUX, MAHIUPHBIX pbi0. Pa3BuTHe Ha3eMHBIX
pacteHui. Bbixoj Ha cylily >KMBOTHBIX (YJIEHUCTOHOTHE — NAayKu). Pa3BuTHe Ku3HU
B mno3nHeM mnaneo3oe. [leBoH. XpsmieBwsie pbiObl. Kucrenepsie poiObl. Jleca u3
MarnopOTHUKOB, XBOWLIEH, IUIAYHOB. 3E€MHOBOJHBIE — MEPBBIM KJIAaCC HA3EMHBIX
no3BoHOYHbIX. KapOon. IlosiBieHue kpbuiaTbix HacekomblX. [lepmb. PaszButme
JpPEBHEUIINX MNpecMbiKaronmxcs. Pazsurne xu3Hu B me3030e. Tpuac. Pa3Burtue
TOJIOCEMEHHBIX PACTEHUN M TMPECMBIKAIOMUXCA (IMHO3aBpOB). Bo3HUKHOBEHUE
NEpPBbIX TEIUIOKPOBHBIX. IOpa. OcBOEHME MNPECMBIKAIONIMMHUCSA BOAHOW U
BO3IYIIHOM cpenbl. BozHnKHOBeHME nTull. ApxeonTepukc. Men. Pactipoctpanenue
MOKPBITOCEMEHHBIX. Bo3nukHOBeHUE CyMYaThIX u MJIAIEHTAPHBIX
MJICKOITATAIOIINX, IBETKOBBIX pacTeHUl. Pa3BuTHE )XKU3HU B KailHO30€. TPEeTUYHBINI
nepuos. PacmpocTpaHeHue jeca TPOMUYECKOT0 M CYyOTPONMUYECKOTO THUIIOB.
Ocrennenue cymu. [losiBieHHe NpPEIKOB COBPEMEHHBIX YEJIO0BEKOOOPA3HbBIX
00e3bsiH U Jrojiei. UeTBepTHUHbIN niepuo/]. JIeTHUKOBbIE IEPUO/IBI.

Ilpoucxoscoenue uenosexa. JlokazaTenbCTBa MPOUCXOKICHUS YETIOBEKA OT
KUBOTHBIX. OOIIHOCTH CTPOCHUS 4YEJIOBEKa U TO3BOHOYHBIX >KUBOTHBIX.
Pygumentsl u araBu3mbl. CXOICTBO M pa3iIMYME YEJIOBEKAa W  BBICIIUX
YeJIOBEKOOOpa3HbIX 00e3bsiH. [loHruapl: ropwiia, IIMMIAH3E, OpAHTYTaHT.
[Ipoucxoxnenne 4yenoseka. AHTponoreHes. Peub. OBomronus 4eaoBeEKa.
[Ipennoceuiku  antponorene3a. IlpenmectBeHHuku 4enoBeka. llepexon k
M3roTOBJIEHUIO opyauid Tpyna. llepseie mogu. JlpeBHeinmme moau. Yenosek
ymenblid. Jlpesaue moan. CoBpeMeHHbIe ToAu. FickonaeMmeble JIto1 COBPEMEHHOTO
tuna. YemoBek — OHUONOrMYECKOE U colMalbHOE cymiecTBO. (OCHOBHbBIE
YEJIOBEUECKHE  pachl:  €BpPONEOMJHAsA, MOHTOJOMJIHAs U  HETPOUJHAS.
HecocrosarensHOCTh pacu3ma.

7. IkocUCTEeMbl M IPUCYIIME MM 3aKOHOMEPHOCTH

Ocnogbl 3IK0N102UU. DKOJIOTUS — HAyKa O B3aUMOOTHOIIEHUSX IKUBBIX
OpPraHU3MOB U CPEJIbl UX OOUTaHUS. DKOJIOTHUYECKUE cUCTeMbl. DYHKIIMOHUPOBAHHE
COOOIIECTB. DKOJOTMUECKOe MbIIIeHHe. Jxojorndyeckue ¢akropel. Cpena
obOutanusa. A6uorudeckue u onotudeckue GhakTopsl. bruomornyeckuii onTuMym.

[Iprcmoco6neHHOCT, OpraHu3MOB K cpefe oburaHus. B3amMojelicTBue
noMmyJsIui pa3Hbix BUA0B. Konkypenims. CxoaHble OoTpeOHOCTH. XUITHUYECTBO.
[Tapazutuzm. CuMOnOTHYECKHUE CBS3H OpraHu3MOB. CUMOUOHTHI.

[Tousatne o cooOmecTBE W JKOocucTteMe. buoreHo3. DKocucremMa WA
ouoreonieHo3. DyHKIMOHANbHBIE TPYyNNbl OPraHW3MOB B  COOOIIECTBE.
IIponyneHTsl, KOHCYMEHTHI, peayueHTsl. llorox sHepruu. buomacca. ILlenu
nutanus. [lumeBas ceTh sKocucTeMbl. JKojiornueckas nupamuaa. llpogyknus
skocucTeM. CBoicTBa dKkocucTeM. CMeHa PKOCHUCTEM IIOJ BIMSIHHEM 4YEJIOBEKa U
noja BIUsHUEM abuothyeckux ¢akropoB. CrTpykTypa arporeHo3a. OTanuus
arporeHo3a oT OMOreoLeHo03a.

buocgepa. Oxpana o6uocghepor. briochepa u ee rpanuisl. Bepaanckuit B.U.
— OCHOBOIIOJIO)KHMK yueHus o Owuocgepe. CoctaB u (yHKUuUU Ouocdepsl.
Komnonentsl Ouocdepsl. buocdepa — otkpbiTas cucrema. JKuBoe BeliecTBO
ounocheps! u ero hyHknuu. buoreoxumudeckre GyHKIUNA: Ta30Bast, OKUCTUTEIIHHO-
BOCCTAHOBUTEIbHAS, KOHIEHTpalMOHHAs. KpyroBopoT XMMHUUYECKUX 3JIEMEHTOB.




Ponp XKMBBIX OpPraHU3MOB B CO3JIaHMM OCAJOYHBIX IMOPOJ W TOYBBLI. BiusHue
XO35UCTBEHHON  JESATENbHOCTH 4YeloBeka Ha Ouochepy. Kimmaruueckue
u3MeHeHusi. Hapymenue o3oHoBoro cios. 3arpsisHeHue atmocdepsl. CocTosiHue
BOJHBIX cUCTeM. Y HUUTOXeHUE JiecoB. Cocrosinue nmoyB. [lotepst 6GuopazHoodpaszus
3emumn. [IpobGnembr oxpana mnpuponabl. Oxpana mnpupoast B Tarapcrane.
Okonoruueckoe coznanue. Hoocdepa.

TEMATHUYECKWM ITJIAH ITPAKTUYECKUX 3AHATUN

1. IIpoBepka Ha4yaJbHOIO YpPOBHSI 3HaHWM. buonorus — Hayka O >KHBBIX
oprannsMax. Kierounas teopus.

2. XUMHYECKUH cCOCTaB KIETKUA. [lOBEpXHOCTHBIN ammapar, KJIETOYHBIC
OpPTaHOM/BI U BKIIFOUECHUSI.

3. OOMeH BelIecTB U MPEBpaICHIE SHEPTHH B KJIeTKe. Pemenne 3amay.

4-5. Knerounsni 1uki. JleneHue KJISTOK: MUTO3 M Meio3. PasMHOXeHHE U
WHIUBUyaJIbHOE Pa3BUTHE OPTaHU3MOB.

6-7. OCHOBBI T€HETHKH. 3aKOHOMEPHOCTH HACIEICTBEHHOCTH. 3aKOHBI
Menpens. B3aumonelictBue reHoB. CIEIUIEHHOE HacleqOBaHUE. XPOMOCOMHas
TEOPUs HACIIEACTBEHHOCTH. [ 'eHeTHKa 11os1a. Pemenne reHeTnueckux 3a1ay.

8. 'eneruka yenoBeka. MI3aMeHunBOCTh. OCHOBBI CEJIEKIIMHM OPTaHU3MOB.

9-10. PactuTenbHble TKaHU. BereratuBHble opranbl pacTeHuil. Bereratunoe
pasmHokeHue. CemeHHoe pa3mHOkeHue pacrenni. [[Berok. Cemsa. Ilnon.
XapakTepucTuKa OCHOBHBIX OT/AEN0B pacTeHuil. ['puOsl. JInmaitnuku.

KoHntposbHas paboTta 1o npoieHHOMY MaTtepuaiy.

11. XKusotuwie. IlonuapctBo Opnokinerounble. Tun I'yOku. Tun
Kumeunononoctueie. Tun [lnockue yepBu. Tun kpyrisie yepBu. Tum KoJibuaTeie
yepBu. Tun Momnmtocku. Tun Unenncronorue Tun Urnokoxue.

12. Tun Xopaossie. Kimacc Xpsimessie poiobl. Kitace Koctabie ppiosr Kiacce
3emHoBoanble. Kitace IIpecmbikaromuecs. Knace ITtunpl. Kitacc Mnekonuraroiue

13. Tkanu u cucTeMbl OpraHoB 4esoBeka. OMOpHO-IBUraTeNIbHAs CUCTEMA.
KpoBb u KpoBeHOCHas cucrema. Cucrema opraHoB JbixaHus. [InmeBapurenbHas
cucrema. OOMeH BeuecTB. BrigenurenbHas cucrema.

14-15. Ctpoenue u ¢dynkuuu koxku. HepBHas cuctema. Opranbl 4yBCTB
yelioBeKa. Briciias HepBHAs NeATENbHOCTh. be3yciaoBHbBIE U YCIOBHbBIE PE(IICKCHI.
JKernespl BHELIHEN U BHYTPEHHEN CEKpelMU. Pa3BuTre 4enoBe4eCcKoro opranusma.

16. OcHOBBI SBOJIOIMOHHOW Teopun JIBrkyiiue ¢GakTopbl 3BOJIOUH.
BoO3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMiie. AHTPOIIOTEHES

17. OcHoBbl 3kojoruu. [loHsiTHE O MOMYNSIIMM U COOOILECTBAX >KUBBIX
opranu3MoB. Yuenue o 6mocdepe. Konrponrnas padoTa.

BOITPOCHI JJTA ITIOAI'OTOBKU K I[TPAKTUYECKUM 3AHATUAM

3anaTtue 1. buonorus — Hayka 0 KUBbIX opranusmax. Knerounas teopus
1. ITpoBepka Ha4YaIBLHOTO YPOBHS 3HAHMIA.
2. CBoCTBA )KMBOT0. YPOBHU OpPTaHU3ALMU KUBOTO. MeTOo 1l OMOJIOTHH.




3. Ilpunnumer  knaccupuKaMU  KUBBIX  OpraHu3MoB. (OCHOBHBIE
cuctemMaTuieckue eauHuIbl. Heknerounsie ¢hopMbl XKU3HU — BUPYCHl. CTpoeHue
BUPYCOB U OCOOCHHOCTH UX >KU3HEAEATENIbHOCTU. Pa3MHOXEHHE BHUPYCOB.
bakrepuodarmu.

4. Knerounsie (HOpMbl KU3HU — MPOKAPUOTHI U 3YKApUOThl. OCOOEHHOCTH
CTPOEHHUS U >KU3HEACATEIBHOCTH MPOKapuoT. OTIMUYUS MPOKAPUOT U DYKAPUOT
(coctaButh Tabnuily). CuHe-3ejIeHbIe BOJOPOCIN U WX 3HAYEHUE JIJISi DBOJIIOIUU
YKU3HH Ha 3emie.

5. OCOOEHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTU OakTepuil. JKU3HEHHbIE
dbopmbl OakTepmii. Criopel. 3HaueHHE OaKTEpHil JIs YEJOBEKAa M OKPYKaroIIeH
CpEIIBl.

6. OykapuoTbl. OCOOEHHOCTU CTPOCHHSI KJIETOK TpUOOB, pacTECHUU U
YKUBOTHBIX (COCTaBUTH TAOJIHILY).

7. BO3HUKHOBEHHE LIMTOJIOTMH — OCHOBHBIE 3Tambl pa3Butus. Co3naHue M
OCHOBHBIE TIOJIOKEHHS KJIETOUHOM Teopuu. MeTo bl U3yUYeHUs KIETKH.

3anaTue 2. X¥MHWYECKUN cOoCTaB KJIETKH [IOBEpXHOCTHBIN anmapar, KJIETOYHBIE
OpPraHOWJIbI ¥ BKJIFOUECHUS.

1. buonoruyecku BaKHbBIE XUMHUYECKHE 3JIEMEHThl. Heopranmueckue
COEMHEHMSI — BOJIa U coH. MIX 0coOOeHHOCTH CTPOECHUS U 3HAYEHHE AJIsl KIETKU U
OopraHu3ma.

2. YrneBonpl: CTpoeHue, Kiaccudukanus, CBOMCTBA U (PYHKIIHH.

3. JIunuasl: cTpoeHue, Kiaccuukanms, CBOMCTBA U (PYHKIIHMH.

4. benku. CTpoeHue U CBOMCTBA aMHHOKHUCIOT. CTPYKTypbl OEJIKOB U UX
cBoicTBa. Jlenarypauus. ®yHkiuu OEIKOB.

5. HyknenHoBble KUCHOTHI: KiIaccu(UKaus, CTpPOEHUE HYKJIEOTUI0B, BUIbI
a30TUCThIX ocHoBaHuM. OcobenHoctu crpoenust JIHK. KommiemenTapHOCTS.
Crpoennie PHK. OcnoBubie Buasl PHK u ux @ynkiuu. Ctpoenne ATO.

6. Ctpoenue kxuBOTHOM KJIeTKU. CTPYKTYpHBIE KOMITIOHEHThI. OpraHOu/IbI.

7. Ctpoenue, cBo¥CTBa ¥ HYyHKIIUU TJIa3MaTHUecKoii MmeMOpansl. Kiierounas
CTeHKa. TpaHCIOPT BeLIECTB uepe3 MeMOpaHy. DarouTo3 1 MUHOLKUTO3.

8. Ilwromnasma: ctpoenue u ¢yHkimuu. OgHOMEMOpAHHBIC OPTAHOUJIBI:
PHJAOIUIaA3MAaTHYeCKass CeThb, KoMIuiekc [onpmku, nu3ocoMbl. OcoOeHHOCTH
CTpOoeHus U uX QPyHKIuu. BKitoueHus.

9. HememOpaHHbIe OpraHoubl: puOOCOMBI, KIIETOYHBIN IIEHTP (LIEHTpOCOMa),
MUKpOTpyOouku. Ctpoenue u pyHkunu. OpraHou/ibl CIEUAIbHOTO HA3HAYECHHUS.

10. J/IBymemOpaHHbIE OpraHOMIbI: MUTOXOHJAPUH U TuiacTuabl. CTpoeHue u

byHKUIHU.

3anstue 3. OOMeH BEIIECTB M IIpEBpallleHre SHEPruM B KneTke Pelienue 3aay.

1. 3HavyenHue U CyImHOCTh 0OMEHA BEIIECTB U MPEBPALLEHHS SHEPTUU B KJIETKE
U opranuzme. B3anMocCBs3b MPOIECCOB IIACTHYECKOTO ¥ YHEPTETUYECKOTO OOMEHa.
Oranbl  JHEPreTUYECKOTO0 OOMEHa: TOJATOTOBUTEIBHBIN, OECKHCIOPOIHBIN
(TTIMKOJINU3) U KUCIOPOIHBIN. BpoxkeHnue.




2. ®otocunTe3. CBeroBas u TemMHOBas ¢a3pl. Ponp xmopoduna, ATO,
HAJI®, BozibI 1 HOHOB BOAOPOJa B GOTOCUHTE3E. 3HAUCHUE (DOTOCUHTE3A

3. Xemocunrte3. Hutpudunupyromue, xene3o- u cepodakrepun. 3HaueHUe
XEMOCHHTE3a.

4. CymHocTs mactudeckoro oomena. [lonsitue o rene. I'eHeTndeckuii Ko u
ero coictBa. [loHsATHE O peakUusX MaTPUYHOTO CHHTE3a. DTalbl CUHTE3a OelKa:
TPAHCKPHIILIUS ¥ TPAHCIISIIHAL.

5. Pemenue 3anay.

3ansrtue 4-5. Knerouynslil 1iuki. JleneHue KIeTOK: MUTO3 U Mei03. PasMHOXeHue 1
WHJMBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

1. Ctpoenue u GpyHKUUH KIETOYHOTO spa: iAepHas 0007104Ka, KaproIia3zMa,
ApbIIKO U XpoMatuH. [TonsTue 00 nHTepdazHoli XpoMocoMe.

2. JKusnennwli mukin kieTkd. HWutepdaza. CuHTETHUECKH MepUO.
Penymmukamusa JJHK u ee 3HaueHue.

3. Muto3. ®@a3bl MUTO3a. buonornueckoe 3Ha4eHHE MUTO3A.

4. Meiio3. @a3sl Meiio3a. bronornueckoe 3HaUeHUE MENHO03A.

5. llonsarue o pazmHoxkeHnu. CpaBHUTEIbHASL XapaKTEPUCTHKA O€CIoIoro u
MOJIOBOTO  pa3MHOkeHUsi. (OCHOBHBIE CIMOCOOBI  OECHOIOro W MOJOBOTO
Pa3MHOXKEHUS.

6. llonarue o rameroreHeze. (CTaguu OBOT€HE3a M CIIEpMATOTEHE3A.
CpaBHHTENBHAS XapaKTEPUCTUKA OBOI€HE3a W crepmaroreHesa. (CrtpoeHue
AUIEKJIETKH U cnepmaTo3ousia. OCOOEHHOCTH OIUIOJIOTBOPEHUSI Y KMBOTHBIX U
pPacTCHUM.

7. Ownrorene3. XapakTepUCTUKAa OCHOBHBIX JTaloOB HAMOPUOHAIBHOTO
nepuoja: 00pa3oBaHUE 3UTOTHI, IpobOJIeHUE, 00pa3oBaHUEe OJACTYIbI, TACTPYJIbl U
HeWpysbl, POpMUpPOBAHUE TKAHEN U OPraHoB. [IOHATHSA O 3apOABIIIEBBIX JINCTKAX.

8. IloctaomOpuronaneHeIil nepuoa. [Ipsmoe u Henpsimoe paszputue. Pa3Butue ¢
HETOJIHBIM U TIOJIHBIM MeTamop(o3oM. Turbsl OHTOTeHE3a.

3ansatre 6-7. OCHOBBI I'€eHETHKH. 3aKOHOMEPHOCTH HACJEJICTBEHHOCTU. 3aKOHBI
Mengens. BzammonelictBue reHoB. CIEINIEHHOS HacieaoBaHue. XPOMOCOMHAas
TEOPHs HACJCACTBEHHOCTH. I 'eHeTHKA moja

1. OcHOBHBIE TIOHSATHS TCHETHKHM: HACJICICTBEHHOCTh, HM3MEHYHUBOCTD,
JIOMUHAHTHBIM U PEIECCUBHBIA MPU3HAKW, T€H, TE€HOTHUIN, (PEHOTHII, alICJIbHBIC
T'€HbI, TOMO3UTOTHOCTh, TETEPO3UTOTHOCTH U JP.

2. I''Mengenbr - OCHOBOMOJIOKHUK TeHETUKU. [opox Kak OOBEKT
uccnenoBanus. ['mOpuposorndyeckuii Metroj. MOoHO-, Iu- W MOJUTHOPUIIHOE
CKpEIIMBaHUE. AHATU3UPYIOLIEE CKPEIINBAHUE.

3. IlepBsiii 3akoH MeHpenst — 3aKoH equHo00pa3usi. BTopoil 3akoH — 3aKOH
pacuierieHus. 3akoH (MPaBWIO) «YHCTOTBI ramer». TpeTudl 3aKOH — 3aKOH
HE3aBUCHUMOTO HACJIEOBAHUS ITPU3HAKOB.

4. IloHsiTE O B3aMMOJEHCTBUY IT'€HOB. B3anMoaeicTBHS MEX Ay aJlIeIbHbIMU
F€HAMU: TIOJIHOE JOMUHHUPOBAHKE, HEMIOJIHOE JOMUHUPOBAHUE, KOJOMUHUPOBAHUE,
CBEpXJOMUHUpOBaHUE. BzaumopeiicTBue MexAy HEaUIETbHBIMU TE€HAMMU:




KOMIUIEMEHTAPHOCTh,  JMKCTa3, IMOJUMEPUSA. MHOKECTBEHHBIM  aJUICIIU3M.
HacnenoBaHue rpyIin KpoBH y YeJIOBEKA.

5. MHOXeCTBEeHHOE JEWCTBHME T€Ha M KAaKOBBI MPUYMHBI HAOJII0/1aeMOTO
SIBIICHUSL.

6. Pa6otel T. Moprana. [TonsTue o cuermieHHOM HaclieqoBaHuu. OCHOBHBIC
MOJIOKEHUSI XPOMOCOMHOM TeopuM HaciencTtBeHHocTu T. Moprana. ['pynimbl
crerieHus. KpoccuHroBep v ero 6MoJIorH4eckoe 3HaueHue

7. XpOMOCOMHBIE U T€HHBIE MEXaHU3MBI ONPEICIICHUS 1MoJ1a. [ 'oMOoramMeTHbIN
M TeTeporaMeTHsli moj. IIpuMeppl OpraHM3sMOB € MYXKCKOM M JKEHCKOU
reTepOraMeTHOCTBIO.

8. Ocobennoctu crpoenuss X u Y xpomocoM. HacnenoBaHue mpu3HAKOB
CUEIUICHHBIX C TTOJIOBBIMUA XPOMOCOMAMM.

9. Penrenuie reHeTHYECKUX 3aa4.

3ansarue 8. ['eHeTnka yesnoBeka. I3MeHUYMBOCTb. OCHOBBI CENEKIIMN OPraHU3MOB.

1. Tlonsatue 00 wu3mMeHUUBOCTH. OCHOBHBIE BHUABl H3MEHYUBOCTH:
IEHOTUNHNYECKass (KOMOMHATHUBHAsT W  MYyTalMOHHas) M (EHOTUIIMYECKas
(MomupUKaInOHHAS).

2. [lpnurHbI KOMOMHATUBHOW U3MEHYUBOCTH.

3. Myrauun. Myrarensnsle ¢akrtopbl. CoMaTuyeckue U TEHEpaTUBHbBIE
MYyTaLHH.

4. I'eHHbBIC, XPOMOCOMHBIE Y TEHOMHBIE MyTAallUU.

5. Monudukanmonnas maMeHunBocTh. Hopma peaknuu. CpaBHUTENbHAs
XapaKTEPUCTHKA MyTaIUil U MOAU(DUKALU.

6. OCHOBHBIE METO/BI CENEKINH )KUBOTHBIX, PACTEHUI U MUKPOOPTaHU3MOB.
HckyccTBeHHBINH OTOOD.

7. LleHTpBI TPOUCXOKIAEHUS KYJIbTYPHBIX PACTCHUMN.

8. bruoTexHoaorus, reHHasi, XpOMOCOMHas U KJIETOYHAsI HHKEHEPUSL.

3ansatue 9-10. PacturenbHble TKaHu. BereraTWBHBIE OpraHbl pACTEHHM.
BereratuBHoe pa3zmHoxkenne. CeMeHHOe pa3MHOxeHue pacteHuil. [{BeTok. Cems.
[11o1 XapakTepucTUKa OCHOBHBIX OT/IEJIOB pacTeHui. [ pulOwl. JInmmatHuku

1. 3HaueHne pacTeHHil B IPUPOJIE U KU3HU YEJIOBEKA.

2. OcoOEHHOCTH CTPOCHUS PACTUTEILHOMN KIIETKH.

3. Tkanu: oOpazoBareyibHbIC, TTOKPOBHBIC, MPOBOJSIINE, MEXaHUUECKUE M
OCHOBHBIE.

4. BereratuBHbIE OpraHbl: KOpEHb, TMOOer, TMOYKa, JHUCT, CTEOENb.
Mopdonornyeckne 0coOeHHOCTH. AHAaTOMHUYECKoe cTpoeHue. DyHKIUU.
Bunonsmenenus. 3HaueHue. BereratTuBHOE pa3MHOKEHUE PACTEHUM.

5. Ctpoenue uBetka. CorBerue, ero OMoI0ruueckast pojab. THIIBI COLBETHH.
Omnbuienue. OmnoaoTBopenue pacteHuii. DopMUpOBaHUE CEMEHHU U TIOJA.

6. Cemsa. Crpoenue 3apoppimia. CTpoeHHE CEMSH OIHOMONBHBIX U
NBYAOILHBIX pacTeruil. [Ipopacranue cemsH. [noaer. CtpoeHue u kinaccudurarms
10710B. CrtocoObI paclipoCTpaHEHUS TIJI0JI0B U CEMSH.




7. OCHOBHBIE €IMHUIIBI KIaccuPUKauu pacTeHuid. Bogopocnu kak HusIme
pactenus. OZHOKJIETOYHBIE MU MHOTOKIIETOYHBIEC 3€JIeHble BOJOpOCiHu. bypwie u
KpacHble Bojopociu. CnocoObl pa3MHOXkeHUs. OCHOBHBIE TIPE/ICTABUTEIH.
3HaueHHe BOJOPOCIIECH B MPUPOJIE U KU3HU YEIOBEKA.

8. Breicmme pactenus. MoxooOpas3Hble: MpPeICTaBUTENH, OCOOECHHOCTH
CTpOEHUST MXOB U UX pa3MHOkeHHe. [lamopoTHHKOOOpa3HbIE: CTPOCHHE
MAroOpOTHUKOB, X Pa3HOOOpa3ue, pa3MHOKEHHE. XBOIIH U IUIAYHBI.

9. Bricie cemeHHbIe pacTeHMs. ['ooceMeHHBbIE pacTeHHs: 0OCOOCHHOCTH
CTpOCHHS U pa3MHOXEeHHs. DOPMUPOBAHUE TBUIBIEBOTO 3€pHA M CEMSA3a4aTKOB.
[ToxpbITOCEMEHHBIE PACTECHUS.

10. CpaBHuTeNnbHAs XapaKTEPUCTHUKA KIACCOB OJTHOIOJIBHBIX U ABY/IOJIbHBIX
pacTeHHil. XapaKTepUCTHUKAa OCHOBHBIX CEMEHCTB IBETKOBBIX PACTEHUMU:
KPECTOILBETHBIE, PO3OILIBETHHIE, TIACICHOBBIE, OOOOBBIE, CIIO)KHOI[BETHBIE,
JUJICHHBIE U 37IaKH.

10. I'pubBI — KaK MAPCTBO >KUBBIX OpraHu3MoB. OCOOEHHOCTH CTPOCHUS U
KU3HeAesTeNbHOCTH rpuboB. Pa3MHoxkenune. Haumbonee pacnpocTpaHeHHBIE
npecTaBUTENN rpruOoB (IJIECHEBBIE, APOKIKH, HUIAMOUYHbBIE U TPUOBI — MMAPA3UTHI).
3HaueHue rpuOoB B IPUPOJIE U B )KU3HU YEIIOBEKA.

11. Jlumaitnuku — cuMOHO3 NIByX Opranu3MoB. OCOOEHHOCTH CTPOEHUS U
KU3HECATEIbHOCTH JIUIIAWHHUKOB. POJIb MX B IPUPOJIE U )KU3HU YEIOBEKa

3apstue 11. JKuormble. IloamapctBo OnHoxieroudble. Tum ['vOxku. Tunm
Kumeunononoctuele. Tun [lnockue yepBu. Tumn kpyriaeie yepBu. Tun KoJb4aThie
yepBu. Tun Mosutrockn. Tunn Ynenucronorue. Tun Mrinokoskue.

1. Knaccudukamus xuBoTHbIX. IloguapctBo OAHOKJIETOYHBIE WU
[Ipocrerimme. Tun CapkoxrytukoHocusl: kiacc CapkoOoBbIE M KJace
Kryruxoseie. Tun Hudyzopun. Tun CrnopoBuku. OCHOBHBIC MPEICTaBUTEINU.
CrpoeHnue. 3HaueHueE.

2. IlonmapctBo Muoroknerounsle. Tumn. I'yoku. Tun KummedHomnomocTHbIE.
XapakTepHbple YEpThl CTPOCHUS KHUIIEYHOINONOCTHhIX. Kiacc I'mapounHsle:
OCOOEHHOCTH CTPOEHUS, KU3HENCITSILHOCTH U PA3MHOXKEHHUS HAa TIPUMEPE THUIPHI.
Knacc Cuudounnnsie. Knacc Kopamnoseie monumnsl. Kopaimossie pudbl. 3HaueHne
KUIIEYHOITOJIOCTHBIX.

3. OcobeHHOCTH CTpOeHHUsI U 00pa3 >KU3HU IUIOCKUX YepBeH Ha IpuMepe
oenori tanHapuu.  Cucrtemsl opraHoB. Pasmuoxenue. Knacc Cocanbiiyku.
JKu3HEHHBIM MUK MEYEeHOYHOro cocanbiuka. Kiacc JIeHTouHble YepBH.
JKuzHeHHble HMKIBI Ha TpuMepe Obubero uemnHs [IpucrnocoOseHHOCTh K
napa3suTHYECKOMY 00pa3y >KU3HHU.

4 Tun Kpyrnsie uyepBu. CTpoeHHE KOXKHO-MYCKYJIBHOTO MEIIKa MU CUCTEM
OpPraHoOB KPYIJIbIX Y€pBEN HA NpuMepe ackapuabl. [lepBryuHas monocTe Tena.

5. Tun Konwuatsie uepBu OcoOeHHOCTH 00111€# opranu3anuu MHorooopasue
KoJIbyaThiX yepsen. Knacc ManmomernnkoBele yepBu. Kinacc MHOromeTuHKOBBIE.
Knacc [IusBku.

6. OcHOBHBIE MpHU3HAKK XKUBOTHBIX Tua Moittocku. Kiace Bproxonorue:
OCOOCHHOCTH CTpOEHHS, MNuTaHUs, oOpa3a JKM3HM Ha TMpuMepe OO0NbIIOTo




npyaoBuka. Knacc JIByctBopuarsie. OCOOCHHOCTH CTpOEHUS, MUTAaHUS U oOpaza
KU3HU Ha nnpumepe 6e33yoxu. Kinace ['onoBoHorue.

7. OOmas opranuzauus uwieHucToHorux. Kiacc  PakooOpasnsle.
Oco0eHHOCTH BHEIIHEW U BHYTPEHHEHN OpraHu3aluy Ha IPUMEPE PEUHOTO paka.

8. Kiacc IlaykooOpa3znbie. OCOOEHHOCTM BHEIIHEH U BHYTpPEHHEH
OpraHu3alliy Ha IIpuMepe nayka-kpecroBuka. Knemm. CKOpIMOHBI.

9. Knacc Hacekomble. OcoOOEHHOCTH BHEIIHEN U BHYTPEHHEH OpraHU3aliu
HAaCEKOMBIX Ha IpUMepe MaucKoro xyka. OCHOBHBIE OTpSAbl HAaCEKOMBIX:
IPSAMOKPBLIBIE. YENTyEKPBUIbIE, ’KECTKOKPBLIBIE, IEPEIIOHYATOKPBUIBIE, ABYKPBLUIbIC
U 1p.

10. Tunn Urnokoxue — nepBble BTOPUIHOPOTHIE )KUBOTHBIE.

3ansaTue 12. Tun Xopaossie. Kitace Xpsimebie puidbl. Kitace Koctablie priObl Kitacce
3emHoBoaHble. Knace [Mpecmbikatommecs. Knace ITtunel. Knacc Maekonuratomme

1. Knaccudukarus >kMBOTHBIX TUIa XOpaoBbie. OOIIre YepThl UX CTPOSHUSI.
[Tontun becuepennsie. OCOOEHHOCTH CTPOCHUS U KUZHEIECATEIILHOCTH Ha TPUMEPE
JAHIETHUKA.

2. Knacc xpsmieBsie pboiObl. AKynbl M ckaTbl Kiacc KOCTHBIE PBIOHI.
Oco0OE€HHOCTH OpraHu3allid Ha TMpUMEpPe PEeYHOro OKyHsA. PasmMHOkeHue pbIo.
Mmuoroo0pasue pri0. 3HaueHUEe PHIO B IPUPOJIE U B )KU3HU YEIIOBEKA.

3. Knacc 3emnoBoanbIe. [Iprcnioco6ienus K ;kMU3HU B ABYX cpefiax OOUTaHUA.
OcCOoOEHHOCTH CTPOEHUS W KUBHEAEATENbHOCTU. PasmHoxkeHue. MHorooOpasue
3eMHOBOAHBIX. OTpsan XBocratsie. Otpsan becxBocteie. OTpsia be3norue.

4. XapakTepucThKka TMPECMBIKAIOMIUXCSA  KaK  TEPBbIX  HA3eMHBIX
MO3BOHOYHBIX. OCOOEHHOCT M BHEIIHETO W BHYTPEHHEIO CTPOCHUSI MPBITKOMN
smepuibl. MHOrooopasue npecMbIKaroIuXcsl.

5. O6mas opranuzanus kiacca Iltunel. [Ipucnocobienust NTUIl K MOJETY.
Pasmuoxkenne nturl. OcobenHoctu moBeneHus nOTHI. OCHOBHBIE OTPSAIbI U
MPEICTaBUTENN I'yCe00pa3HBIX, COKOJIO0OPA3HbBIX, KYPUHBIX, BOPOOBUHBIX U JP.

6. O6mas opranu3zaius kiacca MiekonuTaronye. XapakTepHble MPU3HAKU
kiacca. OCOOEHHOCTH Pa3MHOKEHUS SUIIEKIIATyIINX, CYMUYAThIX U TUIAIEHTAPHBIX
miekonuTaromux. OCHOBHBIE OTpSAbl W NPEACTABUTENIM HACEKOMOSIIHBIX,
TPBI3YHOB, XUITHBIX, TAPHOKOIBITHBIX, HEMAPHOKOIBITHBIX U JIP.

7. OcHOBHBIE apoMOP(PO3bI NTULL U MIEKOTUTAIOLINX.

3ansTtue 13. TkaHU U CHUCTEMbI OPTaHOB YesioBeka. ONOpHO-ABUTaTeNIbHASI CUCTEMA.
KpoBb 1 KpoBeHOCHas cucteMa. Cucrema OpraHoB jbixaHus. [ldnieBapuTenbHas
cuctema. OOMeH BeniecTB. BriienutenbHas cuctema.

1.OcHoBHble THUNBI TKaHel. OCOOEHHOCTH HX CTPOEHUS U (PYHKIUHUU.
OcHOBHBIE (PU3NOJIOTUYECKUE CHCTEMBI YEIOBEKa.

2. CtpoeHue, CBOWMCTBAa KOCTEW, TUIBI UX coenrnHeHus. OCHOBHBIE OTAEIBI
cKeJiera yenoseka. Ilepsas momons npu nepenomax KOCTeH, BBIBUXAX CYCTaBOB U
PACTSKEHUSAX CBA3OK.

3. Mbimpl, ux crpoenue u pyHkiuu. CoenrHeHne MbIIII ¢ KocTsMmu. PaboTa
MBIIIL. YTOMIEHHUE. | [pUUMHBI yTOMIIEHHS MBIIIIII.




4. Tlonarue o BHYTpeHHEHl cpene opraHu3ma. KOMIOHEHTHI BHYTpEHHEM
cpenbl. Jlumparuueckas cuctema. CBoicTBa U (QYHKIMH KpoBH. MexaHU3M
CBEpThIBaHMS KpoBU. MMmyHuTeT.  BuAbl HMMyHMTETa: €CTECTBEHHBIM H
VCKYCCTBEHHBIN.

5. KpoBooOpamienue. Ctpoenue u padora cepana. Apromarus. CepaeuHbii
ki, CTpoeHue U QyHKIIMU KPOBEHOCHBIX COCYI0B. J[BIKeHHE KPOBHU MO COCyAaMm:
JaBJIEHUE, CKOPOCTh KPOBOTOKa, MyJibc. Perymsiust paboThl cepilia U COCYJIOB.
[lepBas momoIib OpU KPOBOTCUCHUSIX.

6. [Iprxanue. Jlerounoe u TkaneBoe apixanue. CTpoeHne n GyHKIIMA OPTaHOB
neixanus. CTpoeHne u paboTta roocoBoro ammapara. Jlerkue. [IneBpa. Mexanu3mbl
BJIOXa U BbIAOXa. JlpIxaTenbHble IBHKEHUS. HepBHAs u rymopayibHasi peryJisiius
nbixanus. [IpueMbl HCKYCCTBEHHOTO JIbIXaHUS.

/. IlumeBapenue. DyHkiuu numeBapenus. CTpPoeHHE  OpPraHoB
nuiieBapuTesnbHon cucteMbl. Paboter M.I1. [1aBrnoBa mo u3ydeHHIo AESITEIILHOCTH
MUILIEBAPUTEIBHON CUCTEMBI.

8. CTpoenue poToBOil MOJOCTH U MHUILIEBAPEHUE B HeW. MexaHU3M III0TaHusl.
Kenynok. IlumeBapenre B xenylnKe W B JBEHAIUATUNIEPCTHON Kuike. Pabora
MOKEIYJJOUHOM jkene3bl. llepeBapuBaHuMe NHMIIM B TOHKOM  KHIIEYHUKE.
BcackiBaHHE IPOAYKTOB PACIICTUICHUS TUTATEIbHBIX BEIIECTB. DYHKIIMHU TOJICTOTO
kuieyHuka. [ledekarms.

9. IlumeBapuTenbHbIC JKee3bl. Posb TedeHn B opraHu3Me.

10. OcobenHOCTH OOMEHA BEIIECTB B OpraHU3ME YelIoBeKa. BUTaMUHBI U UX
pOJib B OOMEHE BEIIECTB.

11. Opransl, BBITOJIHSIOIIUE BBIJICJIUTETBHYIO GyHKIHIO.
MoueBbienuTenpHas cuctema uenoBeka Ctpoenne u pyHkuuu nouek. CTpoeHue
HepoHa. OCHOBHBIE CTaANU 00pPa30BaAHUS MOYH.

3ansatue 14-15. Ctpoenue u ¢pyHkimu koxku. HepBHas cuctema. OpraHbl 4yBCTB
yesioBeka. Briciias HepBHas J1eATeNbHOCTh. be3ycaoBHbIE U YCAOBHbBIE PE(ICKCHI.
JKenespl BHEIIHEN M BHYTPEHHEN cekpennu. Pa3BuTue 4yenoBeyeckoro opranusma.

1. Ctpoenue u pynkuuu koxu. Termoperymsusi. [Ipou3BoiHbIE KOKH.

2. Ctpoenue HeiipoHa. Tumbl HeilpoHOB. DYHKIMKM U 3HAYEHUE HEPBHOU
cuctembl. OTaebI HEPBHOU cucTembl. PediekTopHas ayra.

3. BereratuBHas HepBHas cuctemMa. CUMIAaTHYECKUI U MapacuMIaTUYECKUN
otnenbl. CiuHHOM MO3T. CTpoeHHe U PYHKIMU CIIMHHOTO Mo3ra. ['oJloBHOM MO3T.
Otaenbl ronoBHOrO Mo3ra. Kopa 0oibImx nosyIapuu.

4. Awnanuzatopel. 3peHue uyenoBeka CTpoeHue rjaza. 3pUTEIbHBIN
ananuzatop. [IpodunakTuka ria3HbIx 3a0071€BaHUI.

5. Crpoenue u paborta opraHoB ciyxa. CiyxoBoit ananmmzarop Opran
paBHOBecHs 3HAUE€HHE U CTPOCHHUE OPTaHOB BKYCa, OOOHSHHUS, OCSI3aHUSI.

6. Bxmang W.I1. ITaBnoBa u .M. CeueHnoBa B cozganue Hayku O (PU3HOIOTHH
BH/I. VYcnoBubie u 06e3ycnoBHble pedaekcbl. buonornueckoe 3HaueHue
TOPMOXKEHUS YCIOBHBIX pedrekcoB. BHelmHee u BHyTpeHHEE TOPMOXKEHHE
ycIoBHBIX pediexcoB. (OcoOeHHOCTH aOCTPaKTHOTO MBIIIICHHUS YeJIOBEKa.
PasButue peun y yenoBeka. Bropas curnanbHas cucrema.




7. Ilamate. Bunel mamstu. Perynsauus cHa u GoxpctBoBanue. Pasbl CHa.
CuHoBuaeHusa. OCHOBHBIE YEpThl JUYHOCTU. UYUeThlpe TUIla TEMIIEpAMEHTa, UX
OCOOEHHOCTH U XapaKTep MPOSBICHUS.

8. CpaBHHTEINIbHAS XapAKTEPUCTHKA JBYX CHUCTEM PEryJsilUU: TYMOPaIbHON
Y HepBHOU. [IOHATHS 0 )KeJe3ax BHEIIHEW U BHYTPEHHEN CeKpeluu. X OCHOBHBIE
otriinuus. JKene3pl CMEMaHHOW CEKPELUU.

9. OcHOBHBIE HHAOKPUHHBIC 3KeNe3bl: TUNMO(U3, UIUTOBUAHAS >KEJe3a,
HAJIIOYCYHUKH, TMOKEIyAOYHAs Keje3a, MOJIOBbIe Keme3dbl. X pacnoiioxenue,
BBIJICIISIEMBbIE TOPMOHBI,  OCOOCHHOCTH pEryJSiLIMM, HAapyLICHUE PEryJsIUuu
(runoQyHKIMU U TUTIEPOYHKITUH).

10. Pa3smHOXkeHHE OpraHu3mMoB. My»XcCKasg W KEHCKas IOJIOBAsl CUCTEMBI.
HauanpHble cTaguu passutus 3apoasima. Pa3zsutue niona. bepeMeHHOCTh U pOABL.
Ponb v pyHKIMY TUTALIEHTHI. DTallbl MOCTAMOPHOHAIBHOTO Pa3BUTHA.

3anarue 16. OCHOBBI 3BOJIIOIMOHHOW Teopuu JIBHKYyIIHME (aKTOpPbl IBOJIOLHUU.
BO3HUKHOBEHHME ¥ pa3BUTHE KW3HU Ha 3emuie. AHTponoreHe3. OCHOBBI
HBOJIFOLIMOHHOW TeopuH JIBrKytne $hakTopbl 3BOJIIOLUN

1. OcnHoBuble 3acnyru K. JIMHHEsSs W HEOOCTaTKM €ro CHUCTEMBIL.
[IpencraBnenns X b. Jlamapka o HanmpaBiIEHUSIX U ABUKYIINX CHIIAX 3BOJIIOIUU.
OcHOBHBbIE MOJI0KEHUS HBOTONMOHHON Teopuun Y. Japeuna. CTO.

2. JIBmxymme ¢daktopsl sBomonud. boprba 3a cymectBoBanne DopMel
00pbOBI 32 cymiecTBoBaHue. EcTecTBeHHBIN 0TOOP. DOpPMEBI €CTECTBEHHOTO 0TOOpA.
Kpurepun Buna. [lonmysamnus kak equHALIA 3BOJIFOIWN BUAA.

3. Tlonsatuss 0 MHUKpo- W MakpodBomtoiuu. CrnocoOsl BHAOOOpa30BaHUS.
JlokazarenbcTBa 3BONMOUMU. Pe3ynbrarel  3Bomonuu. [IpucnocoGneHHOCTh
OpPraHU3MOB U €€ OTHOCUTEIBHBIN XapaKTep.

4. buonornyeckuii mporpecc u Ouosnorudeckuit perpecc. [lytu goctmkenus
OMOJIOrHYecKoro nporpecca: apoMopdo3, uauoaanTaus 1 oo1as JereHepanus.

5. Pa3BuTHe npencraBieHuii 0 MPOUCXOXKACHUH ku3HU Ha 3emie. OnbiTel .
Penu, JI. ITactepa. ['unore3a A. Onapuna- XoJaenHa.

6. OcHOBHbIE 3Tanbl BOZHUKHOBEHUS XKM3HU Ha 3emiie. [leneHue uctopuu
3eMiu Ha 3pbl U Iepuobl. PaHHKE ATarbl pa3BUTHS KU3HU Ha 3emiie. Apxeinckas
3pa U MPOTEPO30ICKAsL IPHI.

/. BO3HUKHOBEHHE Ba)XHEHUITUX apoMop(o30B B TMaCO30HMCKYI0 3pYy.
Oco0eHHOCTH pa3BUTHS KU3HHU Ha 3eMJie B Me3030MCKY 10 3py. KaitHo3olickas spa
- 3pa HOBOM KU3HMU.

8. O01ue yepThl CTPOCHUS YEJIOBEKA U KUBOTHBIX.

9. AuTponorenes. Mckomnaemble peiku yenoBeka. EAMHCTBO pac yenoBeka.

3ansarue 17. OcHoBbl 3koi0orun. T1oHATHE O HNOMYJISIMUUA M COOOIIECTBAX JKHUBBIX
oprann3MoB. Yuenue o omocdepe. MTorosass KoHTpoabHas padboTa.

1. OnpeneneHue MOHITHI OKpYXaromias cpejia, KOJIOTHUECKHE (haKTOPBI,
ONITUMYM, TIPEIEIbI BBIHOCIUBOCTH, OTPAaHUYUBAIONIHNE (DAKTOPHI.

2. Abuotnyeckue, OMOTUYECKUE U AHTPOTIOT€HHBII (PaKTOPHI.




3. Ilonynsiuus, ee cTpykTypa (reHeThuYecKas, BO3pacTHash W MOJ0oBasf),
MEeCTOOOUTaHKE, IKOJIOTHYECKasl HUIIIA, INIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb.

4. DKonoruyeckas CUCTEMa, KOMIIOHEHThI OMOTreoleHO03a, UX CTPYKTYpa,
CBOICTBa, OCHOBHBIE TIOKA3aTEIH.

5. [lumeBble CBSA3M, MUILEBBIE IIEMU. IKOJIOTMUECKUE TUPAMHUIBI.

6. EcTecTBEHHBIE SKOCUCTEMBI U arpOIEHO3bI. Y CTONYMBOCTH SKOCUCTEM.

7. Yuenue o 6uochepe B.1 Bepnanckoro. ['panuisr Ouochepsi.

8. KuBoe u kocHoe BemiecTBo Ouocheprbl. BUOKOCHOE BEIECTBO.

9. OcHOBHBIE IPUPOTHBIE OMOMBI OHOCHEPHI.

10. OcHoBHBIE KPYTOBOPOTHI B Onoctepe. KpyroBopoT azoTa, yriieKHCIOro
rasa, kuciopoja, ¢gochopa, BOIbI.

BOIIPOCHI U1 CAMOIIOAT'OTOBKH

1. ITo xakuM NpU3HAKaAM KHUBbIE OPTaHU3Mbl OTJIMYAIOTCS OT TEJ HEXHUBOU
pUPOJIbI?

2. IlpuBenure HEe MeHee JABYX JOKa3aTeNIbCTB TOTO, YTO KJIETKa SIBISETCS
GyHKIMOHATBHOM €TUHUTIEH KUBOTO.

3. IloueMy y4eHblE CUUTAIOT BHUPYCHl MPOMEXKYTOUHBIM 3BEHOM MEXKIY
HEKUBOW NPUPOIO?

4. O0ocHy#iTE NMPUHAMJICKHOCTh YEJIOBEKAa K THUIY XOPJOBBIE, MCMOJIb3YS
AMOPHUOIOTUYECKHE JOKA3ATENbCTBA SBOJIOLUU.

5. K kako#l cucremarndeckoil rpyrmme oTHOcATca Oakrtepuodaru? B uem
COCTOUT UX 0COOCHHOCTh OOMEHA BEIIECTB?

6. KineTky MOKHO OTHECTH M K KJIETOYHOMY, U K OPTaHU3MEHHOMY YPOBHIO
opranu3auuud ku3HU. OObsicHUTe noueMy. I[IpuBenuTe COOTBETCTBYIONIME
IPUMEDBI.

7. Kakoe 3HaueHue st (GOPMHUPOBAHUS HAYYHOIO MHPOBO33PEHHUS HMENO
co3nanue kietouHoit Teopun M. lInelinenom u T. [lIBanHOM?

8. HazoBuTe OCHOBHBIC IPU3HAKHU, IO KOTOPHIM KJIETKA CTOJOYATOM TKAaHU
aucTa 6epe3bl OTINYAETCS OT KJIETKU SMUTETHAIbHON TKaHU YeIoBeKa

9. llouemy mpu MOBBIIIEHWH YPOBHS paguani (EPMEHTHI TEPSIOT CBOIO
AKTUBHOCTb?

10. Kpaxman — nmonucaxapuj, HakarjuBaeTcsa B KieTkax pacteHuil. Kakue
¢Gbynkuuu BoinonHsgeT? Kak ero MoxHO 0OHapy UTh B KJIETKaX KapTodens?

11. Kak u3BeCTHO, CYLIECTBYIOT BHUPYCHI, UMEIOIIME HACJIEICTBEHHbIN
anmapat B Buae JHK i PHK. Yem no xumuueckomy coctaBy paznuyarorcs PHK-
u [IHK-conepxkaine BUpychbl?

12. B muroruiazMe KakuxX KJIETOK COJEPKUTCS KoJiblleBass moiiekyna JIHK?
OxapakTepu3yiTe 0COOEHHOCTU CTPOEHUS U KU3HEEATEIIbHOCTH 3TUX KJIETOK.

13. Toukuii cpe3 kiyOHs KapToQess MOMECTUIIU B AUCTUIUIUPOBAHHYIO BOJTY.
Kakue n3aMeHeHus: MpOU30MIyT B €ro KJIETKAaX Yepe3 HEKOTOPOoe Bpemsi?

14. Kakue uU3MEHEHHsI NPOU3ZOMAYT C PACTEHUEM, €CIH Cpe3aTb €ro M
IIOMECTHUTH B IIOJICOJICHHYIO BOJY?



15. Vkaxure, 4TO MPOUCXOAUT C MOJEKYJON Oenka B MHUILEBAPUTEILHOM
CUCTEME YeJIOBEKA U B KJIIETKaX OpraHu3Ma.

16. U3zBectHO, TO anmapat ['oJbu 0COOEHHO XOPOIIO Pa3BUT B KEJIE3UCTHIX
KJIETKaxX (HaJIMOYEUHHUKOB, CITFOHHBIX JKelle3, OIKETyTI0UHOM keTe3bl). O0bsicHUTE
3TOT (PaKT, UCHIOJB3YS 3HAHUS O (PYHKIIUSX 3TOTO OpraHOM 1A B KJIETKE.

17. O6uas Mmacca MUTOXOHJIPHI 1O OTHOIIEHHUIO K Macce KJIETOK Pa3INYHbIX
OpraHOB KPBICHI COCTABJISAET: B IMOKETYI0UHOM Kemnese — 7,9%, B meuenu — 18,4%5,
B cepaue — 35,8%. Ilouemy B KJIE€TKax ATUX OPraHOB PA3IUYHOE COJIEPKAHUE
MUTOXOHAPUIA?

18. VYwueHswlii, TPOBOMS OMBITHI C BOJHBIMH PACTEHUSMH, HaOIOHAI
BEIJICIICHHUE TTy3BIPHKOB Ta3a Ha cBeTy. Kakoi ra3 u kKakue Mmporecchl MpOoTeKalu B
pacTeHusIx, ooecreurBaroime ero oopazopanue?

19. Kak nmpoucxoaut npeodpazoBaHue YHEPTHUH COJTHEUHOTO CBETa B CBETOBOU
¥ TEMHOBOM (pa3zax GOTOCHHTE3a B IHEPTUI0 XUMUYECKUX CBA3EH TIIOKO3bI?

20. Kpacubsie Bojopociu (OarpsHKd) OOWUTalOT Ha OOJIbIION TiIyOuHe.
HecMoTpst Ha 3TO B UX KJIETKaX MPOUCXOAUT poTocuHTe3. OOBICHUTE, 32 CUET YETro
mpoucxoauT GOTOCUHTE3, €CIIU TOJIA BOJIBI MOTJIONIAET JIYYH KPacCHO-OpaHKEBOU
YaCTH CIIEKTpA.

21. B 4yem coCTOUT CBs3b JbIXaHUs U (OTOCUHTE3a Y PACTCHUI?

22. CxopocTh POTOCUHTE3A 3aBUCHUT OT (PaKTOPOB, CPEJIA KOTOPHIX BBIJCISIOT
CBET, KOHIICHTPAIMIO YTIIEKUCIIOTO Ta3a, BOAY, Temneparypy. [louemy 3t hakTopsl
SIBJITFOTCST TUMUTHPYIOIIUMH TSI peakiuii poTocuHTe3a?

23. OOBsICHHUTE - KaK MpeoOpa3yeTcss SHEPTHs Ha MOATOTOBUTEIIBHOM dTare
HHEPreTUYECKOro oomMeHa?

24. OObsicHUTE, B Y€M CXOJCTBO M B UYEM pa3iuuvs OHOJIOTHYECKOTO
OKHUCJICHHUSI OPTaHMYECKUX BEIIECTB B KJICTKE W MPOIlecca X TOPCHHS B HEKHBOU
npupoze. Kakue BemecTBa OKUCISIOTCS B OPraHU3Me YelIoBeKa U Kakue oOIue ¢
TOpPEHUEM MIPOYKThI 00Pa3yOTCs B PE3ysbTaTe 3TUX MPOIECCOB?

25. B uem niposBIIieTCS B3aMMOCBSI3b YHEPTeTUIECKOTO 0OMEHa U OMOCUHTE3a
oenka?

26. Kak Bei monumaere ¢pasy: «Koxg JIHK TtpumiereH, omHO3HauYEH,
BBIPOXKJICH»?

27. B mpoOupKy moMecTHid pUOOCOMBI M3 pPa3HBIX KIETOK, BECh HAOOp
aMuUHOKHCIOT U oaguHakoBbie MoJiekysibl TPHK u nPHK. Co3nanu Bce ycnmoBust st
cuHTe3a Oenka. [Touemy B mpoOupke OyaeT CHHTE3UpPOBAThCS OJIUH BU Oelika Ha
pa3HbIX pubocomax?

28. Kak ocymiecTBseTcs MOCTYIUICHHE TeHeTHIECKON nH(opmaIuu us3 sjapa
B pubocomy?

29. Yyactok monekynsl [JHK — TATTAATATTI'LTTL. Ilepeuucnute He
MeHee 3-X MOCIEICTBHM, K KOTOPBIM MOYKET MPUBECTH CIydaiiHas 3aMEeHa CEbMOTO
Hykieotuaa Tumuna (T) Ha uurozun (L).

30. U3BecTHO, uTo B npouiecce Tpancisauuu Ha UPHK nanuzbpiBaetcs 6ombioe
KOJIM4ecTBO pudocoM. Kakue OeTKoBbIe MOJICKYITBI OHU CHHTE3UPYIOT: OJJTUHAKOBHIE
wiu pasHbie? [louemy?



31. PackpoiiTe MexaHU3MbI, 00€CIIeYNBAIOLIIE TOCTOSHCTBO YMCIa U (POPMBI
XpOMOCOM B KJIETKaxX OPraHU3MOB U3 ITOKOJICHUS B IOKOJIEHUE.

32. BecHoii, npu OJaronpuUATHBIX YCIOBHUSX, CaMKa TJIH MOXKET
Bocnpounssecty 10 60 0coOeil TONBKO KEHCKOTO M0JIa, KaX/1as U3 KOTOPBIX Yepes3
HEZIEIIO JaeT CTOJIBKO K€ caMOK. YeM 3T0 MOXKHO OOBSCHUTH?

33. Kakoe nenenue meiioza cxonHo ¢ MUTO30M? OOBSCHUTE B YEM OHO
BBIPAXAETCs U K KAKOMY Ha0OpY XpOMOCOM B KJIETKE ITPUBOJIUT.

34. B ueM oTiIM4He MepBOro MEHOTHUECKOTO ACNIEHUS OT BTOPOTO JICJCHUS?

35. B ueM mpenmMyIiecTBO MOJ0BOIO TUIA PA3MHOKEHUS HaJ] 0€CIOIBIM?

36. OnuiuTe cTpoeHre U GYHKIUH STHIIEKIETOK KUBOTHBIX

37. Ilouemy TeHOTHN — LEIOCTHAs cucTeMa’?

38. U3BecTHO, YTO MpU TUTUOPHUIHOM CKPEIIMBAHUHA BO BTOPOM MOKOJIECHUH
IIPOUCXOUT HE3aBUCHMOE HACJEAOBAHHE JIBYX Nap NpHu3HAKOB. OOBACHUTE 3TO
SBJICHUE IOBEJCHUEM XPOMOCOM B MeHo3e Ipu oOpa3oBaHUM TaMeT U Ipu
OILIOIOTBOPEHUH.

39. U3BecTHO, YTO NMpU JUTUOPUIHOM CKPEIIMBAHUU BO BTOPOM HOKOJECHUU
MPOUCXOJIUT paciieruieHue no Gperorumy B cootHommennu 9:3:3:1. O0bsicHUTE 3TO
SBJICHUE IIOBEJCHUEM XPOMOCOM B MeHo3e Ipu o0pa3oBaHUMM TaMmMeT U Ipu
OILTIOIOTBOPEHMH.

40. B xkakoil o0nacTh Hay4yHO-NPAKTUYECKOM JI€ATEIBHOCTH YEJIOBEK
MIPUMEHSIET aHAJM3HUPYIOIIEE CKPEIIMBAHUE U C KAKOM LIENBIO?

41. KakoBa CyIIHOCTh XPOMOCOMHOW TEOpHHM HACIEACTBEHHOCTH T.
Moprana?

42. OmpenenuTe TUN HACIEIOBaHHUS MPHU3HAKOB, MPH KOTOPOM TPU3HAK
nepenaeTcs TOAbKO OT OTLA U TOJIBKO CHIHOBBSIM.

43. Jlma ycTaHOBJIEHWS TIPUYMHBI  HACIEACTBEHHOTO 3a00JICBaHHUS
UCCIIEIOBAJIN KJIETKH OOJIbHOTO W OOHApyXWJIM HM3MEHEHHE UIMHbI OJHON U3
xpoMocoM. Kakoil MeTroz nccineqoBaHus MO3BOJIMI YCTAHOBUTDH MPUYMHY JAHHOTO
3a0oneBanusi? C KakuM BHJIOM MYTaIllil OHO CBSI3aHO?

44, HacnenctBeHHoe 3a00J€BaHHME caxapHBIM auadeT  (BBI3BIBACTCS
PELECCUBHOM MyTalMel) XapaKTEpHU3yeTCs MOBBILICHHEM COJEpKaHHUs caxapa B
KpPOBH BCJIEICTBUE OTCYTCTBHSI MHCYJIMHA. YETOBEK MOKET NIEPEIaBaTh ITOT AJIEb
CBOMM nOTOMKaMm. Kakue MeToapl H3ydeHHsI HACJIEJCTBEHHOCTH YEJIOBEKa
MO3BOJIWJIM BBISIBUTH MPUYUHBI ATOW OOJIE3HH U XapaKTep HACJeI0BaHUs TPU3HAKA?

45. bone3np [layHa cBsizaHa C MOSBJIEHUEM JIMIIIHEH XPOMOCOMBI (TPUCOMHSI)
B 21 mape. Ompenenure TUN MyTallMd U OOBSICHUTE BO3MOXKHBIE NPHUYMHBI €€
nposiBieHus. MOXHO JU 3apaHee Mpe/cKa3aTh MOSBICHUE 3TOW aHOMAIUH Y
BO3MO>KHOT'O TIOTOMCTBA?

46. [Touemy y OTIENBHBIX JIIOACH MOABISIIOTCS aTaBU3MBI?

47. OT 0AHOrO PACTEHMS 3EMIISIHUKU B3sUIM HECKOJIBKO YCOB, YKOPEHWIA UX
U TOJYYWIH B3pOCIbIE PACTEHUs, KOTOPbIE IMEpecajuii Ha APYrod y4acTOK
wiantanuu. OJHAKO TUIOABI Y HEKOTOPBIX JOYEPHUX PACTEHUI OKa3aluch Ooiee
MEJIKUMH, YeM Ha MaTepHUHCKOM pacTeHuu. HazoBurte wucmonb3yemblil crocod
pa3MHOKEHUs 3eMISTHUKU. OOBACHUTE MPUUUHY MOSBICHUS MEJIKHX TUIOJ0B



48. Y HEKOTOpBIX COPTOB JIEKOPATUBHBIX PACTEHHH B MaxpOBBIX IIBETKaX
OTCYTCTBYIOT THIYMHKH U IECTUKH; & B IUIOAAX psAJla PACTEHUN OTCYTCTBYIOT CEMEHA
(amenpCUHBI, MaHAAPUHBI). UTO JICKUT B OCHOBE MOIYUYEHMSI TAKUX COPTOB M Kak
COXPAaHAETCS ATOT NPU3HAK?

49. B yem nposBIIsieTCS MPAKTUYECKOE 3HAUEHHE AJIs1 MeIMIMHBI 3akoHa H. .
BaBuiioBa 0 TOMOJIOTHYECKUX psAAaxX B HACJIEACTBEHHOW N3BMEHUYMBOCTU?

50. OropogHuk — JOOWTENb TMOCEST HOBBIM  CaMOONBUISIOLIUICS
reTEpPO3UTrOTHBIN COPT OTYPIIOB U COOpal 0UEHb BHICOKUI ypoxkail. Ha crnenyronuii
TOJl TMPU TOCEBE CEeMsIH, B3SATHIX W3 MOJYyUYEHHOTO ypoxKas, OH coOpall ypokai
3HAYUTENIbHO MEHBIINN, XOTS BHIPAILIMBAJI pACTEHUS B TEX e YCI0BUIX. OObsICHUTE
noyemy

51. Tlpennoxxute OMBIT, JOKA3BIBAIOIINNA HEOOXOAUMOCTh CBETA ISl KU3HU
pacTCHUM.

52. Ilouemy Bcmamika MOYBBI YJIYYIIAET YCJIOBUS >KU3HH KyJIbTYPHBIX
pacTeHuit?

53. IloueMy MOYKYy HOKpPBITOCEMEHHOTO PACTEHHUS CUYUTAIOT 3a4aTOYHBIM
noberoM? [IpuBenure He MeHee TPEX T0KA3ATEIIBCTB.

54. OObscHUTE BHUJIOM3MEHEHUEM KAaKOI0 OpraHa I[BETKOBOTO pacCTEHMS
SIBJISIETCS] KOYaH KaIlyCTBhl.

55. BerpoomnbuisieMble AepeBbs W KYCTapHMKH 4Yalle 3alBETAIOT [0
paciyCKaHus JTUCTHEB, M B UX THIYMHKAX, KaK MPaBUiI0, 00pa3yeTcs ropasio 60bIie
TBUTBIBI, Y€M Y HACEKOMOOTBUIIEMBIX pacTeHuil. OOBICHUTE, C YEM TO CBSI3aHO.

56. ITlowemy mporiecc OIIOJOTBOPEHHS y IIBETKOBBIX PACTCHHH Ha3BaH
JOBOWMHBIM? YTO MOJTy4aeTcs B pe3yJIbTaTe 3TOr0 OILUIOAOTBOPEHUS?

57. KakoBO 3HaY€HHE PA3JINYHBIX IBETKOB B COLBETUSAX PACTEHUN CEMENCTBA
CoHOIBETHBIE?

58. OOBscHUTE, MO KAaKUM TKaHAM M KaK OCYIIECTBISICTCS TPAHCIIOPT
OpPraHUYECKUX U HEOPTaHMUYECKUX BEIECTB y MOKPHITOCEMEHHBIX PACTEHUH.

59. OObscHUTE (UBHOTIOTUYECKUE MEXAHU3Mbl Ta3000MEHa, KOTOPHIi
IPOUCXOAUT MEXAY aTMOoc(hepoii U TUCThIMU LIBETKOBOTO PaCTEHUSI.

60. Kakue npucrnocoOieHus HUMEIT pacTeHHs K JKU3HM B 3aCyIUIMBBIX
yCIIOBUAX?

61. B uyem BeIpaxkaeTcss TPHUCTOCOOJICHHOCTh IIBETKOBBIX PACTEHUU K
COBMECTHOMY IMPOKUBAHUIO B JIECHOM cooOIlIecTBe? YKaxuTe He MeHee 3-X
PU3HAKOB.

62. Kakue apomopdo3bl B TIpoOIECCe DBOJIOIUU TMOSBUIUCH Y MXOB,
ManoOpPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX U TOKPHITOCEMEHHBIX PACTEHUH?

63. [Ipeanonoxum, yTo Ha 3emMIie HCUE3HYT BCE OPraHU3MBbI, 32 HCKIIOYEHUEM
BBICIINX pacTeHui. CMOTYT JIM OHM CYILIECTBOBATh Ha 3emiie?

64. Ilouemy rpuObI BBIAETSAIOT U3 L[APCTBA PACTEHHN B CaMOCTOSITEIIBHOE
[apCTBO OPraHUu3MOB?

65. benbie rpulObl 0OBIYHO BCTPEUAIOTCA B XBOMHBIX M CMEUIAHHBIX JIECaX.
OOBsicCHUTE IOYEMY.

66. OOBsAcHUTE, MOYEMY MaJspHs pacHpocTpaHeHa B 3a00JI0YCHHBIX
paiionax? Kto siBnsercs Bo30yauTenem 3Toro 3a00ieBaHus?



67. [loueMy mosiBJI€HHE TPETHETO 3apOJBIIIEBOr0O JUCTKa B Tune [lmockue
YepBH OKA3aJIOCh MPOTPECCUBHBIM COOBITHEM JUISI BCEX MHOTOKJIETOYHBIX
KUBOTHBIX? OOBSICHUTE OTBET U MOJATBEPAUTE €TO MPUMEPAMHU.

68. HazoBuTe ocHOBHBIE apomMoOp(}o3bl KJIACCOB THUIIA XOPAOBBIC: PBHIOBI,
am(puOuu, IPEeCMbIKAIOIIUECS, NTUIIBI U MIEKOIUTAIOIIHE.

69. Kakue apomopdo3bl obecieuriin MpUucnocoO0IeHHOCTD MTHIT K TTOJIETY?

70. KakoBo 3HaueHHE MPOTPECCHBHOIO Pa3BUTHS KPOBEHOCHOM CHCTEMBI
MJIEKONUTAIOIIMX [0 CPABHEHUIO C MPECMBIKAIOIIMMHUCS ?

/1. KakumMu OpUHIIUIUAIBHBIMA OCOOCHHOCTSIMU Pa3JIMYaCTCSl Pa3BUTHE
3apojbllla MNTHULBI W 3apOJbIlIa MICKONUTAIOUIEro, a TaKXe HadaJabHBINA
NOCTA3MOPHOHAIIBHBIN NIEPUOJ UX pa3BUTHs. Ha3BaTh He MeHee Tpex pazInyuil.

72. HauOombiiee YnCIO BHIOB 3€MHOBOJHBIX JKMBOTHBIX OOHTAaeT BO
BJIQYKHOM Tponu4eckoM kinumate. OObACHUTE 3TU (AKTBHI.

73. ObGuTtaronue B MyCTHIHSAX MPECMBIKAIONINECS W MIIEKOIMUTAIOIINE, KaK
IPaBUJIO, BEAYT HOUHOM 00pa3 ku3HU. OOBACHUTE MPUCIIOCOOUTENIBHOE 3HAUCHUE
TaKOr0 CyTOYHOI'O PUTMA.

74. OnUIIKTE OCHOBHBIE 3TAIBI IBOJIFOLIMM KPOBEHOCHOM CHCTEMBI XOPIOBBIX
YKUBOTHBIX.

75. OnummuTe 3Tarbl 3BOJIOLMHU KEHCKOW MOJIOBOM CHUCTEMBI Ha IMPUMEpPE
MOAKIIACCOB MIIEKOMUTAIOIINX )KUBOTHBIX.

76. Y MO3BOHOYHBIX B IIPOLIECCE IBOIOLMHU U3MEHSIICS OPTaH ciyxa. B kakon
MOCJIEIOBATEIBHOCTH (POPMUPOBAIHUCH €TI0 OTHEIbl Y MO3BOHOYHBIX >KUBOTHBIX
Pa3IMYHBIX KJIACCOB?

77. I'ppI3yHbl — caMbli KpPYHHBIM 10 YHCIY BHIOB M IIHAPOTE
pacnpocTpaHeHusl OTpsA] MIieKonuTaromux. UYTo crmocoOCTByeT NPOLBETAHUIO
I'PBI3YHOB B Ipupoe?

78. Kakoe BO3/1€iCTBHE OKa3bIBa€T THUMOJWHAMMs (HM3Kas JIBUTaTeIbHas
aKTUBHOCTbH) HA OPTAaHU3M YeJIOBEKa?

79. CKOpOCTh T€YEHHsI KPOBU B AOPTE BO MHOTO pa3 MPEBBILIAET CKOPOCTH €€
TedeHus B Kammuisipax. OObsICHUTE TTOUeMYy.

80. KakoBbl mpUYMHBI MAJIOKPOBHSI Y YeJIOBEKA?

81. OOBsicHUTE, KaK BIUAET KypeHue Tabaka Ha COCTaB KPOBH.

82. B uém 3akitouaercs HEPBHO-TYMOpANIbHAS PETYISIUS paOOThl cep/lia B
OpraHu3Me YeJIOBEKa, KAKOBO €€ 3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3mMa’?

83. UTto 5eXUT B OCHOBE M3MEHEHMSI KPOBSHOIO JIaBJICHUS YEJIOBEKa B
CIIOKOMTHOM COCTOSTHUM U BO BpeMsl paboThl? Kakue oTaenbl HEpBHOM CHCTEMBI 3TO
o0ecreynBaroT?

84. Kak ocyuiecTBisieTcs HEHporymopaibHasi peryjsiuus OTAeJICHUs
YKEITYJJOUHOT'O COKa B OpraHu3Me 4esioBeKa?

85. Tloyemy (epMeHTHI CIIOHBI AKTUBHBI B POTOBOW MOJIOCTH, HO TEPSIOT
CBOIO AKTUBHOCTbH B KeIyKe?

86. Kakue pyHkuny B opraHu3Me ueaoBeKa BBITOTHIET MEYCHb? Y KaXHUTe He
MeHee 4-X QyHKUIuH.



87. OxapakTepu3yiTe posib BUTAMUHOB B JKH3HEACSITEIBHOCTH OpraHU3Ma
yenoBeka. Kakoil BuUTaMuH 00pa3yercss B KOKE U MPU KaKUX YCIOBUAX? YKaKUTE
€ro 3HaueHHUE.

88. OxapakrepusylWTe pOJb OCHOBHBIX IPOU3BOJHBIX AHATOMHUYECKUX
CTPYKTYp KOKH YEJIOBEKa

89. Uem Oe3ycnoBHbIE peduieKchl OTIIMYatOTCs OT ycinoBHbIX? [IpuBeaure He
MEHEE TPEX OTINYHM.

90. Ilpm 5SKCIEpUMEHTAIBHOM MCCIEAOBAHUU ISl NPOBEPKU BKYCOBBIX
OLLYILIEHUI YEJIOBEKY OBbUIM IPEIJIOKEHBI JIBE TAOJETKU CO CIAJIKUM U TOPBKHM
BKycOM. BKyCOBBIE OIIyIIEHHS NPH CHWIBHOM BOJHEHHWU OBUIM OCIA0JIEHBI 10
CPABHEHUIO CO CLIOKOMHBIM cOCTOAHHEM. OOBSCHUTE, TOUEMY .

91. Kakwue nmeiicTBus TpeOyeTcsi OCYHIECTBUTh MPHU OKa3aHUHU JOBpadeOHOM
MIOMOILY YEJIOBEKY C OTKPBITHIM NIEPEIOMOM KOCTEH MpeaIieubs?

92. KakoBbl 0OCOOCHHOCTH CTPOEHHUSI CKEJleTa YeJOBeKa B CBSI3U C
IPSIMOXO0XKICHHEM.

93. YenoBeka OTHOCAT K XOPJAOBBIM XUBOTHBIM. ONUIINTE 3TaNbl pa3BUTHS
XOpAbI B OHTOTE€HE3€ YEIOBEKA.

94. benblii MeaBeb OOUTAET B APKTHUECKOM M CYyOapKTUYECKOM MO0sCaX, Y
Hero Oenast epCcTh, MUTACTCS] OH PHIOOH M MOPCKUMHM MIIEKONUTAIOUIUMU. BypblIii
MeZBE/Ib PACIPOCTPAHEH B JIECaX YMEPEHHOTO Iosica, y Hero Oypas IIepcTh, OH
BCESJICH, Ha 3UMY BHajaeT B crsiuky. Kakue kpuTepuu BHUIA MCIOIB30BAHbI MPU
ONMICAaHWU MeaBenei?

95. KakoBa ponp ABWXKYIIMX CHJI DBOJIONMU B  (popMHpOBaHUH
MPUCIOCOOJIEHHOCTH OPTraHU3MOB COTJIaCHO yueHuto JlapBuna?

96. Packpoiite 3HaueHue HopM H3MEHIMBOCTH OPTraHU3MOB, KOTOPBIE UTPAIOT
CYILIECTBEHHYIO POJIb B MPOILECCE IBOJIIOLMHU OPTAHUYECKOTO MUPA.

97. OxapaktepusyiTe OCHOBHbBIE IPUUMHBI, KOTOPBIE 0O0OCTPSIOT 00pHOY 3a
CYLIECTBOBAHHME MEXI1Yy OCOOSIMU OJHOM MOIMYJISALUY.

98. KeTa BEIMETBIBAET BO BpEMsI HEpPECTa OKOJIO MUJIJTMOHA HKPUHOK, ¥ TOJIBKO
HE3HAYNTEIIbHAS YaCTh MAJIBKOB JJOCTUTAET 3pEIoro Bo3pacra. Ha3oBUTE HECKOIBKO
OPUYUH TAaKOTO «BBDKUBAHUS», HMEIOUIMX OTHOLICHHE K BHYTPUBUIOBOH U
MEXBUIOBOM 00pHOE 3a CyIIeCTBOBAHHE.

99. OnummmTe 3Tanbl €CTECTBEHHOT0 0TOOPA, KOTOPHIA BEJET K COXPaHSHUIO
ocoOeli co cpeJHUM 3HaYCHUEM MPU3HAKA.

100. baGouka IlaBnuHui r1a3 UMeeT SiPKUE ria3yaThle MSATHA TOJIBKO Ha
BEpXHEl cTopoHe KpbUIbeB. HazoBuTe TN ee OKpacku, OOBSCHUTE 3HAYEHUE
OKPACKH, a TAKKE€ OTHOCUTEIbHBIA XapaKTep MPUCIIOCOOIEHHOCTH.

101. OO®BsAcHUTE, KaKk MPOUCXOIUT DKOJOTHUYECKOE BHI000pa30BaHHUE B
pUpoe.

102. B mpoMBIIUICHHBIX pailoHaX AHIIMU Ha MpoTshkeHHH 19-20 BekoB
YBEJIUYUIOCH YUCIIO 6abodyek Oepe30BOi MANESHUIIbI C TEMHON OKPACKOM KPBLILEB,
10 CPaBHEHUIO CO CBETION OKpackod. OOBSCHHUTE 3TO SIBICHUE C TIO3UITUH
ABOJTFOITMOHHOTO YUYCHHS U ornpeaenute popmy oToopa.

103. I'ycenutpr 6a004KH permHOi OSISTHKA UMEIOT CBETIIO-3€JIEHYI0 OKPACKY
U HE 3aMeTHbl Ha (OHE JHUCThEB KpecTOUBETHBIX. OOBACHUTE, HA OCHOBE



HBOJIIOLIMOHHON TEOPUH BO3HMKHOBEHHME MOKPOBUTEIHCTBEHHOM OKpPACKHU Y 3TOTO
HACEKOMOTO.

104. Pactenus MsTJIMKa JYroBOTO, IPOM3pACTAIOIIET0 Ha MacTOMINAX B
MeCTax BbIllaca CKOTa, UMEIOT 00Jiee HU3KUN POCT MO CPAaBHEHHUIO C OCOOSIMH TOTO
K€ BUJA, PACTyIIMMH TaMm, rie Bbimaca He Obulo. OOBSICHUTE MPUYUHY STOTO
SIBJIICHHUSI.

105. OOBbsicCHUTE TOSBJICHUE PEAYKIIMU 3PEHHS Yy TMPEIKOBON MOMYJISIINN
KPOTOB C MO3UIIUU IBOJIIOIIMOHHOTO YUEHUs?

106. HazoBute HE MeHee TpexX TPyl METOI0B U3yUEHUS IBOTIOIUH U KPATKO
PACKpOWTE UX CYTb.

107. OO®BsicHUTE, C YeM CBsI3aHO OOJBIIOE pa3HOOOpasue CyMYaThIX
MJICKOTTUTAIONINX B ABCTPAJIMHA U OTCYTCTBHE MX Ha APYTUX KOHTHHEHTAX.

108. O6BsicHuUTE, KaKe NU3MEHEHHSI IPETEPIIEIT CKEJIET COBPEMEHHOM JIOIIaan
IIPU MIEPEX0/JIe €€ MPEIKOB K KU3HU HA OTKPBITHIX MPOCTPAHCTBAX.

109. Kakue BuIBI - peKHe WM HIMPOKO PaCHpOCTpaHEHHBIC - 00JIagaroT
OOJBIIMMU IBOJIIOIIMOHHBIMU MTPEUMYIIIECTBAMU?

110. Ha npumepe JIEHTOYHBIX YE€pPBEU JIOKAKUTE, YTO OHU PA3BUBAIOTCS IO
yTH OMOJOTMYECKOro Mporpecca.

111. Kak mnoBnusiio mosiBlieHWE (DOTOCHMHTE3UPYIOMIMX OPraHW3MOB Ha
JATBHEHIIYIO SBOJIIOLNIO )KU3HU Ha 3emiie?

112. Ykaxxkurte Kakue colraibHble (aKTOPhl aHTPONIOTEHE3a CIIOCOOCTBOBAIN
ABOJIIOINH YEJIOBEKA?

113. Kakue skonorudeckre GakTopsl JSHCTBYIOT Ha YEJIOBEKa B TOpoie?

114. OOBIKHOBEHHas JUCULA PETYJIHPYET YHUCIECHHOCTh  JIECHBIX
MBIIIEBUHBIX TPBHI3YHOB. Kak W3MEHHMTCS COCTOSHHE OOWTaTese JIeCHOTO
OuoIIeHO3a TPU TIOJTHOM HCTPEOJICHUH WM PE3KOM COKpPAIIEHHUH YWCICHHOCTH
aucun?

115. TloueMy B TUIIEBBIX IEMSAX OT OPraHU3MOB MEPBOTO TPOPUUECKOTO
YPOBHSI K OpraHuM3MaM BTOPOro ypoBHs mepexoaut Tojibko 10% BemectBa u
3alac€HHON B HEM DHEPTUU?

116. Kakue (akTopbl BOJHOM Cpenbl OOMTaHUS OKa3bIBAIOT CYIIECTBEHHOE
BIIUSIHHE HA OPTaHU3MBI?

117. OGocHyliTe pa3audus MEXTy SKOCUCTEMaMH 03epa U JTyKU.

118. Yem oOycnoBieHa yCTOMYMBOCTD Jieca KaK IPUPOAHON IKOCUCTEMBI?

119. B pe3synbTate JECHOro IOXKapa BbITOpela 4YacTh €JIOBOIO Jieca.
OOBsicHUTE, KaK OyAET MPOUCXOIUTh €T0 CAMOBOCCTAHOBIICHHUE.

120. K xakum mociecTBUSIM MOKET IMTPUBECTH MacCOBasi BEIpyOKa JieCOB?

121. K kakuM 5KOJIOTUYECKUM TMOCIEICTBUSIM MOTYT IMPUBECTH JICCHBIC
MoXaphl?

122. Kucnopoa — ra3, HeOOXOUMBIN JTsI JIBIXAHUS )KHBBIX OPTAHU3MOB, JIJIS
paboTHl MPOMBILUIEHHOCTH U TpaHcnopTa. Kakue aHTponoreHHbsie 1 OMOTUYECKUE
(bakTOpbI MOTYT BBI3BAaTh COKpAIICHHE KOJIMUECTBA KUCIOpoaa Ha 3emie?

123. Kakue ¢opMbl XO3SMCTBEHHOM JEATEIBHOCTH 4YEJIOBEKa B
MIPOMBITIUICHHBIX CTPaHaX HaPYIIAOT KU3Hb €CTECTBEHHBIX HA3€MHBIX IKOCUCTEM?
[IpuBenuTe HE MEHEE TPEX MPUMEPOB



124. B yeM oTiinune arpo3KOCUCTEM OT MPUPOTHBIX IKOCUCTEM?

125. K xakuMm OTpHUIATEIbHBIM MOCIEJACTBUAM MPUBOJUT NMPUMEHEHUE B
CEJIbCKOM XO3SIIICTBE TEPOUIUIOB — XUMHUYECKUX BELIECTB, MPUMEHSEMBIX IS
OOpBbOBI C COpHIIKaMH?

126. ITo Beipaxkenuto B.M. BepHajickoro, )uBble OpraHU3Mbl — ITOCTOSHHO
JedcTBylomas cuwia B npupone. Kakue n3mMeHeHus: BbI3Balla JKU3HEACATEIBHOCTD
YKUBBIX OPTaHU3MOB B IUTOC(hHeEepe?

127. B yeM miposiBiIsItOTCS 0COOCHHOCTH Orochephl Kak 000T0UKH 3eMITH?

128. Packpoiite pyHKIIMK )KHBOTO BELIECTBa B Onocdepe.

129. B yem mposiBisieTcs: ydyacTue (QyHKIMOHAIBHBIX TPYII OpraHU3MOB B
KpyroBopoTe BeliecTB B Ouocdepe? PaccMmorpute poib Kaxaol M3 HUX B
KpyTrOBOPOTE BEILIECTB B Onocdepe.

130. O6BsicHUTE, Kak B Onochepe oCyIIeCTBISETCS KPyrOBOPOT yriepoa

3AZTIAYNA 11O BUOJIOT' NN
OOmeH BeniecTs

1. Cxonbko Monekyn AT® Oyner CUHTE3UPOBAaHO B KJIETKAX 3YKapUOT IpU
IOJIHOM OKMCJIEHUH (pparMeHTa MOJIEKYJIbl KpaxMaia, coctosamero u3 10 octatkos
TJIFOKO3bI?

2. B mpouecce IUCCUMMIISLMU MPOU3OLLIO PACHICTNIEHUE MOJIEKYJIbI
INIMKOTe€Ha, cocrosAmero u3 10 ocTaTkoB TIIFOKO3bI, W3 KOTOPBIX ITOJHOMY
(KUCIIOPOJIHOMY) PACIICTUICHUIO TMOABEPIVIOCh TONBKO 3 MoJid. CKOJIBKO MOJjei
AT® npu sToM cunTe3upoBaHo? Ckoiabko Moyiekyn AT® OyaeT CMHTE3UpPOBAHO
MIPU TIOJTHOM OKHUCJIeHUU (PparmMeHTa?

3. B mporiecce AMCCUMUTISAIIME TPOU30IILIO PACIICTIIICHHE 8 MOJIb TIFOKO3HI,
U3 KOTOPBIX TMOJTHOMY (KHCIOPOJHOMY) PAaCHICIUICHUIO MOJABEPIIOCh TOJBKO 2
motst. a) Ckonpko moneid AT® npu aTom cunTe3upoBano? 0) Ckonbko mouei O3
MIPU 3TOM UCIOJIb30BAHO?

4. B nponecce JUCCUMUIISLUU MPOU30IILIO paCUICTNIEHUE § MOJIb TJIFOKO3BI,
U3 KOTOPBIX MOJHOMY (KHCIOPOJAHOMY) PACIICIUICHUIO MOJBEPTIOCh TOJBKO 2
Mouist. CKOJIBKO MOJIEM MOJIOYHOM KHCIIOTBI W YIJIEKHMCIOrO rasza IIpu 3TOM
00pa3oBajioch?

5. B mpomecce rimkonuza 06pazoBaniock 42 MOJIEKYJIbl TUPOBUHOTPATHON
KUCIIOThL. Kakoe KOMMYEeCTBO MOJIEKYJ TIFOKO3bl MOJBEPINIOCh PACHICIVICHUIO U
cKoJIbKO MoJiekys1 AT® oGpa3yeTcs npu MOJTHOM OKUCICHUU?

6. Kakue mpoaykTel o0pa3ytoTcs U CKoJbko Mosiekyln AT® 3amacaercs B
KJIETKaX JPOXCOKEH MpH CIMPTOBOM OpOKEHUM B pe3ysibTare paculeruieHust 15
MOJIEKYJI TJIFOKO3bI?

7. B monekyne JJHK 100 nHykneoTumoB ¢ TAMMHOM, 4TO cocTaBisgeT 10% ot
obmiero konudectBa. CKOJIbKO HYKJICOTUOB C TYaHUHOM?

8. B ognoit nenouke monekyinsl JJHK umeercs 31% anenuna, 25% TtuMuHa u
19% nuro3uHa. PaccuuTaiiTe, KaKOBO MPOLIEHTHOE COOTHOLUIEHUE HYKJIEOTHJIOB B
nsyxuenovyeynou JJHK.

9. B onnoit Mmonekyne JJHK nykneotuast ¢ anenunom (A) coctaBisitoT 20%
OT 00mIero uncia HykiaeoTua0B. Onpenenure KOau4ecTBO (B%) HYKICOTHIOB C




ryannaoM (I'), Tumuaom (T), murozunom (II) B momexyne JIHK u oOwsicHute
MOJTyYEHHBIE PE3YIIbTATHI.

10. B monekyne JIHK naxomurcs 1400 nykieorunoB ¢ tumuHoM (T), daro
coctaBisieT 5% ot obiero yucna. OnpeaenuTe CKOJIbKO HYKJIEOTUAOB C TYaHUHOM
(I'), anennnoM (A), tutozuroM (1) comeprkutcs B oTaeasHocTy B MoJiekyiie JIHK.

11. B JIHK Ha 105110 HYyKJI€OTHI0B ¢ TAMUHOM npuxoauTtcs 20%. Onpenenure
IIPOLICHT a30TUCTHIX OCHOBAHUM C TPOMHOM CBSA3BIO.

12. JIse uermm wmonekynsl JIHK ynepkuBarorcst apyr TOpOTHB Jpyra
BOJIOpOAHBIMU CBa3aMmu. [lana oxna wnens wosekynsl JHK: AAATITILLI.
Hamummte KOMIZIEMEHTapHYIO [ETh U YKOKUATE 00111ee KOJTUIECTBO BOJOPOIHBIX
CBA3CH.

13. JIBe uemm wmonekynsl JIHK ynepxuBaroTcss apyr mnOpoTUB Apyra
BOJIOPOJHBIMU CBA3MHU. OMpeenuTe Yucio HyKJICOTUI0OB C aIECHUHOM, THMUHOM,
ryannHoM u uuro3uHoM B Mojekyine JIHK, B koropoit 60 HyKI€OTHIOB
COCIIMHSAIOTCS MEXIY COOOM ABYMSI BOJAOPOJHBIMU CBA3SIMHU, U 28 HYKJICOTUIOB —
TpEMsI BOJIOPOJIHBIMH CBS3SIMH.

14. B wmonekyne JHK conepxurcs 70 wnykneorunoB ¢ tumuHoMm (T).
Onpenenure CKOJBKO HYKJICOTHIOB C aJeHUHOM (A) cojaepxkaT JO4YepHHE
mosiekynel  JIHK, oOpasyromuecss B mporecce peayIuiMKaludd, U OObsICHUTE
MOJTyYEHHBIE PE3YIIbTATHI.

15. UccnenoBanus ogHoro u3 BuaoB u-PHK mokazanu, 4to B ee Mojiekyse Ha
oo ryannHa npuxoautcs 30%, a Ha A0Jr0 HUTO3uHA - 25% OT BCEX a30TUCTHIX
ocHoBaHui. Ckonbko (B %) ajeHMHA W TUMHUHA COJEPKUTCS B TOW YACTH
nsyxuenodeuHo monekynsl [JHK, Ha ygacTke koTOpo#l B mporecce TpaHCKpUIILUN
oOpazoBanack 3Ta u-PHK?

16. B uPHK conepxxanue amenunHa coctaBiseT 22%, murosuaa — 27%%,
ryannHa — 23% u ypauuna — 28%. CKoOJIBKO MPOLEHTOB aJ€HUHA COJIECPKUTCS B
yuactke JIHK, Ha koTOpom ObLT ocyIiecTBiieH cunte3 ykazannoit uPHK?

17. VYuacrox omnout u3 nByx ueneit monekynsl JIHK comepxut 300
HYKJI€OTUI0B ¢ ageHuHoM (A), 100 ¢ tumunom (T), 150 ¢ ryanunom (I') u 200 c
uuro3uHoM (). Kakoe uncno nykneotunos ¢ A, T, I', L] conepkutcst B ABYX LEMSIX
moutekyJibl JIHK? CkonpKko aMUHOKHUCITIOT TOJDKEH COJIEPKaTh OETIOK, KOJTUPYEMBbIi
3TUM y4acTKOM MoseKyJibl JTHK?

18. benok cocroutr u3 100 aMUHOKHUCIOT. YCTaHOBHUTE, BO CKOJBKO pa3
MOJIEKYJISIpHAsE Macca y4yacTKa T'eHa, KOJUPYIOIIEro JaHHBIM OEJOK, MPEeBbIIIaeT
MOJIEKYJISIPHYIO Maccy Oelika, eClid CpeAaHsiss MOJICKYJIsIpHas Macca aMUHOKHUCIIOThI
— 110, a nykneoruna 300.

19. Benok cocrout u3 130 aMUHOKHUCIIOT. Y CTAHOBUTE YHUCIIO HYKJIEOTHUIOB B
uPHK u JIHK, xoaupyromux maHHbIN Oenok, u uucio mosiekyna TPHK, koTopeie
HEOOXOMMBI JISI CHHTE3a JTAHHOTO OeKa.

20. Yuacrok uenu JJHK, koaupyromuii nepBUYHYIO CTPYKTYPY MOJUIIETITHAA
cocrouT u3 15 Hykimeotupo. Omnpenenute 4vucio HykiaeoTuaoB Ha UPHK,
KOJIUPYIOLIUX aMUHOKHUCIIOTHI, YUCJIO AMUHOKHUCIIOT B MOJIUIENTH]IE U KOJTUYECTBO
TPHK HE0OX0oaMMBIX 1711 NEPEHOCA 3TUX AMHUHOKHUCIIOT K MECTY CUHTE3A.



21. B tpancmsauuun ywactBoBasio 30 monekyn TPHK. Ompenenute umcio
AMUHOKHUCIIOT, BXOJSIIMX B COCTaB CHUHTE3UPYEMOTO Oeika, a TakkKe YHCIIO
TPUIUIETOB U HYKJICOTHUJIOB B YUYaCTKE T€HA, KOTOPBIA KOJUPYET ITOT OEJIOK.

22. Wudopmammonnas dacte HPHK comepxutr 120 HYKICOTHIOB.
Onpenenure YUCIO aMHUHOKHUCIOT, BXOJSIIUX B KOAMPYEMBIM €10 OeloK, YHCIIO
mosiekynn TPHK, ywacTBytomux B mporecce OuocHHTE3a 3TOro Oenka, YUCIo
TPUIUIETOB B YYacCTKE T'eHa, KOJUPYIOIINX MEPBUYHYIO CTPYKTYpPY 3TOr0 OelKa.

23. Omna wmakpoMmonekyna Oenka, cocrosmas u3 540 aMHUHOKHUCIOT,
cuHtesupyercsi B pubocome B TeueHun 90 cekyHia. CKOIBKO aMHUHOKUCIIOT
“crmmBaeTcs’ B MOJIEKYITy 3Toro 0enka 3a 1 cexkynay? CkoibKO BpeMeHU TpebyeTrcs
KJIETKE JUISI CHHTE3a HeO0oJIpIIoro 0eika, cocrosmiero u3 200-300 aMMHOKHMCIIOTHBIX
3BECHBEB?

24. CxoybKO HYKJIEOTHHOB conepkuT reH (o6e mermu JIHK), B koTopom
3anporpamMmmupoBan Oenok u3 500 amuHokucior? Kakyio oH uMeeT UIHMHY
(paccrositnue mexnay nykineotuaamu B JIHK cocrtaBiser 0,34 um)? Kakoe Bpems
NOHAJO00UTCS JUIsl CUHTE3a 3TOr0 OeNKa, €Clid CKOPOCTh MEPEABUKEHUS pPUOOCOMBI
o uPHK coctapnsier 6 TpurijieToB B CEKyHy?

25. ®parment wmemm PHK — S5THVYITAAVYIL, 3. Ilocrpoiite
KOMIUIEMEHTapHYIO0 il aByxuenodeunyro nenbs JHK, c¢ ydyerom mpaBuia
aHTUnapaenbHocTd. Kakyto JIMHY MMeeT 3Ta MOJeKyna (pacCTOsHUE MEXIY
nykieotugamu B JIHK cocrasmsietr 0,34 Hm)?

26. Kakoit komon wmonekynsl uPHK Oymer cooTBeTcTBOBaTH TpUILIETY
nykieotunoB ATL B monexyne JJTHK?

27. OgHOM M TOW K€ aMHUHOKHCJIIOTE COOTBETCTBYET aHTHUKOIOH Y VYA Ha
TPHK u Tpumner na JIHK?

28. Kaxoii tpuruter Ha JIHK cootBercTByeT antukogony AAY na TPHK?

29. B OwuocuHTe3e mogumnentuaa ydactByroT Mojekyinsl TPHK ¢
antukogoHamu YI'A, AVI, ATY, ITL, AAY. Onpenenure HYKICOTHUIHYIO
MocJIeI0OBaTEIbHOCTh yuacTka Kaxkaon nenu JJHK, kotopsiii Hecet nndopmaruio o
CUHTE3UPYEMOM MOJIUMENTUIE, U YUCIO HYKICOTHUIOB, COJEpKaIuX aaeHuH (A),
ryanuH (I'), Tumun (T), muro3us (1) B iByxuenoueunoi moziekyie JJTHK.

30. ®parmenr 1nenmu wWPHK — HTFAT'YAYI'IYIT. Onpenenure
HOCJIeJOBAaTEIbHOCTD HYKJIEOTUIOB JIHK, aHTUKOJIOHBI TPHK u
MOCJIEIOBATEILHOCTh AMUHOKUCIIOT, KOTOPasi COOTBETCTBYET AAaHHOMY (parMeHty
reHa. [[ns pemenus 3a1anus UCTIOIb3YHTE TaOIUIly T€HETUYECKOTrO KO/Ia.

31. Kak Oyner Beirmsigets yuactok uenu UPHK, ecnam Tpertuit HykineoTun
nepsoro Tpuriera B JIHK (I'TH-AT'T-I{LIA) Oyaet 3aMeHeH Ha Hykiaeotua T?

32. ®parment uenu JHK — TITITATITAAI'T. Onpenenure
MOCJIE0BaTEIbHOCTh HYKJICOTUIOB nPHK, AHTUKOJOHBI TPHK u
MOCIIEI0BATEILHOCTh AMUHOKHUCIIOT B (pparMeHTe MoJeKybl Oenka. J{ns pemenus
3aJIaHUs UCTIOJIb3YITE TAOJUIy T€HETUYECKOTO KOJA.

33.  IlocnmemoBarenbHOCT,  HykideoTuaoB B umenu  JHK -
[TTUI' TAATTHATITT'A. B pe3yapraTe MyTaUdd OJHOBPEMEHHO BBINAAAIOT
TPETUHA HYKIECOTHUJT W TPETUH TPUIUVIET HYKICOTUIOB. 3alUIINTE HOBYIO
HYKJI€OTHIHYI0 mnociefoBatenbHocTh nenu JHK. Onpepenure mno Hen



MOCIIEIOBATENBLHOCTh HYKI€0TH0B B MPHK 1 nmocienoBaTenbHOCTS aMUHOKHCIIOT
B nosiunentue. s BoIMOTHEHUS 3aJaHus UCTIOIb3YHTE TaOIUIly T€HETHUYECKOTO
KOJIa.

34. B mnocnenoBarenbHocT 'y oaHor u3 1mened JIHK ATTIAITTAA
MIPOU30LUIO BBINAJICHUE BTOPOrO0 HYKIIEOTHIIa B TpeTbheM Tpuruiere. Onpenenure
HCXOJHYI0 aMUHOKHUCJIOTHYIO IOCJIE€IOBATEIbHOCTh. VI3MEHHUTCS JIM TMEepBUYHAS
CTPYKTypa HcXoAHOro noimnentuna. K kakoMy BuAy MyTauuid OTHOCUTCS 3Ta
MyTanus?

35. Omna m3 memerr JIHK wumeer cnemyromyro mocieqoBaTeIbHOCTD
nykineotusoB: THATTATTHATI AL  Onpenenute  nociaegoBaTEIbHOCTb
HyKJeoTn10B MPHK 1 aMMHOKHCIIOTHYIO TOCIEA0BATEIBHOCT COOTBETCTBYIOIIETO
nojunenTtuaa. Kak M3MEHMTCS aMUHOKHUCIOTHAs IMOCIEI0BAaTEIbHOCTh Y4YacTKa
KogupyeMoro Oeiika, ecnu BTOpod M yeTBepThld Tpurmuietel JIHK nomensTh
MectaMu? [ BBIMOTHEHUS 33/JaHUs UCTIONB3YHTe TaOIUIly T€HETUYECKOTO KOIa.

36. Onna u3 Herneu JIHK nUMeeT HOCJICAOBAaTEIbHOCTD
HATTITUTI TTHUITL. OOBsicHuTe, Kak H3MEHUTCS CTPYKTypa Oellka, eciu
MPOM3OMAET YJABOCHHE YETBEPTOTro TpuIuieTa HykieoTunoB B nenu JHK. [lna
BBITIOJIHEHUS 3aJaHUS UCTIONIB3YHTE TaOJIUIly TEHETHUECKOTO KOJIa.

37. IlpoananusupyiiTe (parMeHTBl MOJIEKYJ, OIpEACIIUTEe WX Ha3BaHHE,
o0ocHyiiTe Bail BbIOOp. CyIIECTBYET JIM B3aUMOCBSI3b MEXAY MPEICTAaBICHHBIMU
dbparmentamu  Mojiekyna? OtBeT oOocHyWTe. [l  BBINOJHEHUS  3alaHUS
UCIIOJIB3YHTE TaOJUIly TEHETUYECKOTO KOJIa.

[IH-AAY-IYT-VIT-T'VI-ALT-1IA
HIT-TTA-TAL-AOI-IAT-TTI-ITT
ana-wie-neu-Tpu-heH-Tpe-mpo

38. B pesynprare Mmytanuu Bo ()parMeHTE MOJIEKYIBI OCIKa aMUHOKHCIIOTA
dbenmnanannd (peH) 3ameHuaach Ha Ju3uH (u3). OnpenenuTe aMUHOKHUCIOTHBIN
cocTaB (pparmMeHTa MOJIEKYJIbI HOPMAJIBHOTO U MYTUPOBAHHOTO OeiKka U (hparMeHT
mytupoBanHor WPHK, ecim B HOopme wuPHK wumeer mnocienoBaTenbHOCTS:
OYLUITTAAOTYYIAAY. OtBet nosicaute. s penieHus 3ajaHusi UCIOJIb3YITE
TaOJIMIly TEHETHYECKOTO KO/Ia.

39. T'enermueckuii ammapaT Bupyca mnpencraBieH wojekynoi PHK.
@parMeHT 3TOM MOJIEKYJbl HMEET HYKICOTUAHYIO MOCJIEA0BATEIbHOCTD:
I'YTAYAITYHUYAVYIY. Onpenenure HYKJICOTUIHYIO MOCIEA0BATEIBLHOCTD
bparmenta aByxuenodeuHoil Mosekynsl JIHK, kotopas cunrtesupyercsa B
pesyiabrare  oOpatHod  TpaHckpuniuu Ha PHK  Bupyca. VYcranoBure
nocjeaoBaTeabHOCTh HykIeoTHA0B B MPHK u amunokucior Bo ¢pparmente 6enka
BUpYyca, KOTOpas 3akogupoBaHa B HaiineHHoM (parmente JIHK. Marpuuein nis
CHUHTE3a BUPYCHOTO Oeika, siByisieTcst Bropas uens JJHK, kotopas komruiemeHTapHa
neppor nenu JIHK, nannennonm mno BupycHou PHK. [lna pemenus 3amanus
WCITOJIB3YUTE TaOIHIy TEHETUIECKOTO KOa.

40. UsBectno, uto Bce Bumpl PHK cunTesupyrorcs na JIHK-martpure.
O®parment mousiekynbsl JJHK, Ha KOTOpoM CHHTE3WpyETCS y4acTOK LEHTPAJIbHOM
nermu  TPHK, wmMeer crnegyromyr0o  mocCiienoBaTesbHOCTb — HYKJIEOTHIOB
ALT'TTALOITITTHIA.  YcraHoBUTE  HYKJICOTHUAHYIO  IOCIEAOBATEIBLHOCTH



yuactka TPHK, koTopast cuntesupyercs Ha 1aHHOM (parMeHTe, 1 aMUHOKHUCIIOTY,
KoTopas Oyzaet nepenocuth 3Ta TPHK B nporiecce 6mocunrtesa 6einka, €ciiv TpeTHit
TPUILIET COOTBETCTBYET aHTUKO/I0HY TPHK. [lns pemeHus 3aianusi UCIOIb3YUTE
Ta0JIMIy TEHETUYECKOTO KO/Ia.

41. WzpectHo, uro Bce Buabl PHK cuntesupyrorcs na JIHK-marpuie.
®parment Monekynbl JIHK, Ha xkotopom cuntesupyercsi yuactok TPHK, nmeer
CIEYIONMYIO TocaenoBarebHOCTh HykiaeoTuoB ATA-T'HT-I'AA-LIT-AIT.
YCTaHOBUTE HYKJIECOTHIHYIO IIOCIEN0BaTeNbHOCTh ydacTtka TPHK, xoropsii
CUHTE3UpyeTcsi Ha JaHHoM (¢parmente. Kakoit komon wuPHK Oyner
COOTBETCTBOBATh AaHTUKOJOHY 3T0oM, TPHK, ecnm ona nepenocur x Mecty cuHresa
oenka amuHokucaory ['JIY. OtBer nogcuure. /s peuienns 3aganusi UCIONb3yTe
Ta0JIUIly TEHETUYECKOTO KOAa.

42. ®parMeHT MOJIEKYJIbI O€TTKa COACPKUT aMUHOKHUCIIOTHI: MET-acI-aJla-BaJl.
Onpenenure cTpykTypy Yywactka Mmoaekynsl JHK, xomupyromero sty
IIOCJIEIOBATEIBHOCTh AMUHOKHCIIOT, a TAKXKE IMOCIEN0BATEIBHOCTh HYKJIEOTHUOB
uPHK, necymeit unbopmamnuio o Hux. [ns pemieHus 3anaHus HUCHOJIb3YHTE
TabJIMIly TeHeTn4Yeckoro kojaa. [louemy y 3Toil 3a1aun ecTh HECKOJIBKO BApUAHTOB
peuieHus? YKaKuTe OJIMH U3 BapUAHTOB.

PasmHuoxkenne. KiieToYHbIN HHKJIL.

43. CKOJIIBKO XpOMATHUJ COIEPXKUTCA B § pacxXoAsIuXcs BO BpEMs MUTO3a
XpomocoMax?

44. CKoJIBKO XpOMOCOM OYyJEeT COAepkKaTbCsl B KIETKaX KOXKU YETBEPTOIrO
MOKOJIEHUS 00€3bsiH, €CIU y camIla B 9TUX KJIeTKax 48 xpomMocoM?

45. B sape SMIEKIETKH >KUBOTHOTO coaepkutcsi 16 xpomocom. CKOIBKO
XPOMOCOM COJIEPKUTCA B SIIPE CIEPMATO30U]1a ITOTO )KUBOTHOTO?

46. Uemy paBHO KOJIMYECTBO XPOMATHI, COACPKAIIUXCS B KAXKION KIETKE
TOHKOT'O KHUIIIEYHUKA YEJIOBEKa, B Mpodaze MuTo3a?

47. CKOJIBbKO HOBBIX OJIMHAPHBIX HUTEH CUHTE3UPYETCS IIPU yJIBOCHUU OJHOMN
Monekyisl JJHK?

48. CKOJBKO XpOMOCOM COACPKUT AJIPO UCXOAHOM KIETKH, €CIIH MPU MeHo3e
oOpasyeTcs siapo ¢ 12 xpomocomamu?

49. OO6mass wmacca Bcex w™oiekyn JIHK B 46 xpomocomax ojHOM
COMATUYECKOM KIIETKH YeJIOBEKa COCTaBisieT 0Koo 6 x 10-9 mr. Onpeaenurte, uemy
paBHa Macca Bcex mouiekyl JIHK B cnepmaTo3ouae u B COMaTHUECKOM KIETKE MEPE
HayaJioM JICJICHUSI U MOCJe ero OKOHYaHus. OTBET MOSICHUTE.

50. B comarnueckux kieTkax Apo30¢uisl coaepxutcs 8 xpomocoM. Kakoe
yucio xpomocoM U Mosiekyn JIHK comepxutcs B spe npu raMeToreHese:

1) nepen Hauamom merio3al;

2) B mpodaze meiiozal;

3) mepen HavajIoOM Meio3aZ;

3) B mpodaze meiiozal.

OO®bsacHUTE, Kak o0pa3yeTcs Takoe 4uciao xpomocoMm u mojekyn JJHK.

51. JInst comaTHueckoil KJIETKH KUBOTHBIX XapaKTEepPeH AUIUIONIHBIN Habop
xpoMocoMm. Ompeaenure XpoMocoMHbI Habop (N) u uncmo monekyn JIHK (c) B
KJIETKE:




1) nepen meiiozoml

2) B ana(ase meiiosal,

3) B npodasze meiio3a2;

4) B meTadasze meiio3az;

5) B anadaze meiiozaz;

6) B KOHIIE Meii03a

7) B KOHIIE€ CHHTETUYECKOTO Meproia uHTepdasbl

52. O06BsicHUTE, Kak 00pa3yeTcs Takoe yuciio xpomocoM 1 mosekyn JJHK 52.
Y KpYIHOTO poraToro cKota B comMmaTHueckux kieTkax 60 xpomocom. Onpenenute
yucao xpomocom 1 moiiekyi /JIHK B kierkax simuHuka:

1) B uaTepdasze nepea HavAIOM JICTICHNUS;

2) mocJe aeaeHus Meiosal;

3) mepen HavajIoM Meio3aZ;

4) B MeTadaze Meiio3za2
OOBscHUTE, Kak o0pa3yeTcs Takoe 4uciao xpomocoM u Monekyn JJHK.

53. B XxpoMOCOMHOM Ha0Ope COMATHUYECKHUX KJIETOK MIICHHUIIBI 28 XPOMOCOM.
Onpenenure XpoMOCOMHBIH Habop U yucio u monekyn JIHK B onHo# u3 kietok
cemsi3avaTka:

1) nepen Hauanom meiioszal

2) B a"adaze meiio3zal

3) B KoHILIe Tenoda3zbl Meiio3al

4) B Metadaze meio3a2

5) B anadaze meiioza2
OOBsCHUTE, KaKHUe MPOLIECCHl MPOUCXOIAT B OTU MEPUOABI U KaK OHU BIHSIOT Ha
M3MEHEHHE unciia xpomocoM 1 moJieky JIHK.

54. B coMarhueckux KJIETKaX 4YeJIOBEKa COAEPXKHUTCS 46 XpOoMOCOM.
Onpenenure uyuciao xpomocoM u Mojekyn JHK B kieTkax SIMYHUKOB TMpHU
raMETOreHe3€ B 30HE Pa3MHOXKEHHUS, pOCTa U B 30HE OKOHYATEJILHOTO CO3PEBaHUS
rameT. OOBACHUTE MOTYyYEHHBIE pe3yiIbTaThl. Kakue mpoiiecchl MpoUcXoasT B 3TUX
3oHax? Kak Ha3pIBatOTCs KJIETKH, 00pa3yromrecs mociie BTOporo JejaeHus Meiosa?

55. B comarnuecknx KIeTKax MyXd JIpO30(HIbI COACPKUTCS § XPOMOCOM.
Omnpenenute uncio xpomocoM U Moiekyn JIHK B kieTkax ee CEeMEHHUKOB IMpHU
raMeTOreHe3e B 30HE Pa3MHOXKEHHUs, pOCTa, CO3PEBAHUS U B 30HE OKOHYATEIIbHOTO
dbopmupoBanus ramer. OOBACHUTE TOJIY4YEHHBIE pe3ynbTarhl. Kakue mporecch
MIPOUCXOIAT B ATUX 30HAX?

56. KapuoTtun ogHOro u3 BUI0B pbIO cocTaBisieT 56 xpomocoM. Onpeaenure
YHICII0O XPOMOCOM TIPH CIIEpMATOreHe3¢e B KJIETKAaX 30HBI POCTa U B KIETKaX 30HBI
co3peBanus B KoHIlE | geneHus. OObACHUTE, KaKhe TPOIECCHl MMPOUCXOIAT B ITUX
30HAaX.
boranuka

57. Onpenenute XpOMOCOMHBIM HaOOp HIDKENIEPEUMCICHHBIX 00pa30BaHUil.
OOBsicHUTE, U3 KaKUX UCXOIHBIX KJIETOK M B PE3YyJIbTaTe KaKOTO THIA JICJICHUS OHU
o0Opa3zyroTcs.

- JUTSI KJIIETOK CJIOEBUIIA YIOTPUKCA U JUIS €r0 TaMET;
- JUISL CIIOP 3€JIEHBIX BOAOPOCIIEH;



- B KJIETKAX JINCTHEB U KOPOOOUKHM HA HOXKKE MXa KYKYIIKHHA JIbHA;

- B CIIOpax U raMeTax Mxa KyKylIKHHA JIbHA,;

- B KJIETKaX B3pPOCJIOTO PACTEHMS, CIIOPAHTHsI U TaMETax MarlOpOTHUKA;

- JUIsl KJIIETOK JINCThEB (Bail), CIIOpP M 3apOCTKa MAallOPOTHHKA,

- JUIsl KJIIETOK CLIOPOHOCHBIX ITOOETOB U 3apOCTKA IUIayHa,

- B sIIpax KJIETOK 3apOJIbIIIEBOr0 KOPEIIKA, IBUIBLIEBOTO 3€pHA U CIIEPMHUEB COCHBI;
- ISl MEracropsl U KJIETOK SHIOCIIEpMa COCHBI;

- B s1/Ipax KJIETOK OCHOBHOM TKaHU W 3apOJibllia [IBETKOBOI'O PACTECHMUS;

- B s1/Ipax KJIETOK 3MHIEPMUCA JIUCTA, SHAOCIEPMA U CeMsI3a4aTKa SYMEHS;

- JUISL KJIETOK BOCBMUSIIEPHOTO 3apOJABILIEBOTO MEIIKA U 3apOJBIIIEBOM MOYEUKH
CEMEHU NIIECHUIIBI;

- I MHUKpPOCHOpBI, KOTOpass oOpa3yeTcs B MbUIbHUKE, MbUIBLIEBOTO 3€pHA,
NBUIBLIEBOM TPYOKH U CIIEPMHEB LIBETKOBOT'O PACTEHMUS;

- JUI1 BEreTaTHBHOM, T'€HEPAaTUBHOM KIETOK M CIEPMHEB IBUIBLIEBOIO 3€pHA
NIIEHULIBL.

IKoJI0rus

58. CocTaBbTe TPOPHUUECKYIO LIETIb U3 CIEAYIOIINX OPraHU3MOB: 3J1aK, Oped,
3Mesl, Ky3HE4MK, Jiarymka. Ha ocHOBaHMM nIpaBuiia 3KOJOTMYECKON MUPAMMIBI
OIPEJENNTE, CKOJBKO OPJIOB MOET BbIpacTh npu Hamuuuu 100 T 37aKOBBIX
pacTeHui, €CJIM Macca B3pOCIIOro opia 5 Kr:

59. CocraBbTe TpOHUUECKYIO ETh U3 CIAETYIONUX OPraHU3MOB: XOPEK, 3/1aK,
MbIllIb, (uauH. Ha ocHOBaHMM MpaBuja SKOJOTMYECKOW MUPAMMIBI OMpPEAEIIUTE,
CKOJIbKO HY>KHO 3€pHa, YTOOBI B JIECY BBIPOC OJMH (PHIIMH Maccou 3,5 Kr.
I'eneTnka

60. IIpoctoii (ucTOBHIHBIN) TpeOeHb (B) PElECCHUBEH MO OTHOMICHHUIO K
pozoBuaHoMy (B). I'ensl, onpenensitomme popMy rpeOHs He cuemieHbl. Kypuily ¢
JUCTOBUJIHBIM TpeOHEM CKPECTHJIM C JUTETEPO3UTOTHBIM IO 3TUM MpHU3HAKaM
NETYXOM, UMEIOUIMM pPO30BHUIHBIN rpedeHb. CocTaBbTEe CXEMy pPELIEHUS 3aJauH,
OTIpe/IeTUTe TeHOTUIIBI POJUTENEH, MOJI U COOTHOIIEHUE TE€HOTUIIOB U (DEHOTHUIIOB
BO3MOKHOTO IOTOMCTBA,

61. WM3BectHa wmyrtammst (KeiTas MbIIIIb), KOTOpas HACIEAyeTCsl Kak
JOMUHAHTHBIA ayTOCOMHBINA MPU3HAK. ['OMO3ZUIOTHI MO 3TOMY IeHy MOrudarT Ha
paHHMUX CTaUsIX 3MOPHOHAJIBHOIO Pa3BUTHSI, a T€TEPO3UTOTHI JKU3HECIIOCOOHHBI.
PenieccuBHas amiesib 3TOro reHa OINpeAeisieT YepHYI OKpacKy Mbliiei. XKenThix
MBIIIIEN CKpecTUsIu MexX Ty co0oi. CocTaBbTe cxemy penieHus 3aaaun. Onpenenure
TEHOTHUIIBI POJUTENEH, COOTHOILIEHHWE (DEHOTUIIOB OXHAAEMbIX U POIUBILIUXCS
NOTOMKOB. OOBSCHUTE MOTYUYEHHBIE PE3YIbTATHI.

62. OT npuoOpeTeHHBIX YEPHBIX KOMOJBIX >KMBOTHBIX KPYIMHOTO POraToro
CKOTa B TeueHue psijaa jeT Obuio nomaydeHo 710 moromkoB. Cpean HUX OKa3aloch
389 yepHbIX KOMOJBIX, 133 yepHBIX porarbix, 143 KpacHBIX KOMOJIBIX U 45 KpacHBIX
porateix. CocTaBbTe cxeMy peunieHus 3agaur. Onpenenure TUIN CKPEeUIMBaHUsA U
XapakTep HACIEAOBAaHUS NPU3HAKOB, FEHOTUIIBI POJUTENEN U MOTOMCTBA.

63. Pacrenme naypmaH ¢ mOypmypHbIMH LBeTKaMu (A) U TJIaJKUMU
KopoOoukamu (B) ckpectunu ¢ pacTeHHMEM, MMEIOIIMM IypPIypHbIE LBETKH M
KOJMoune KopoOouku. B moTtomcTBE moONMy4YeHBl cheayroue (EHOTHUIIBI: C



NypOypHBIMU LBETKAMU U KOJIOUUMU KOPOOOUYKAaMH, C MypPILypPHBIMHU IIBETKAMHU U
IMIaJJKUMH KOpOoOOUKaMHu, ¢ O€NbIMU LBETKAMU M KOJIOYUMHU KOPOOOYKAMH, C
OeJIbIMU IIBETKaMU U TJIAJKUMH KOpoOoukamu. COCTaBbTE CXEMY pEIICHUs 3a/1a4u.
Onpenenure TEHOTUIIBI POAUTENEH W TOTOMCTBA, BO3MOXKHOE COOTHOIICHHE
(EeHOTUIIOB U XapaKTep HaclieI0BaHUs IPU3HAKOB.

64. V cobak uepHasi HIEPCTh JTOMUHUPYET HaJ KOPUYHEBOW, a JIMHHAs
HIepCTh HAJ[ KOPOTKOM (reHbl He cueruieHbl). OT YepHOU NITMHHOIIEPCTHON CaMKU
0Py  AHATM3UPYIOLIEM CKpPEUIMBAaHWM IOJIY4EHO IOTOMCTBO: 3  YEpHBIX
JUIMHHOIIEPCTHBIX LIEHKA, 3 KOPUYHEBBIX JIJIMHHOLIEPCTHBIX HIeHKa. CocTaBbTe
cxeMy pemeHus 3amadd. OnpenenuTe TEeHOTUIBl POJIWTENEH M IMOTOMCTBA,
COOTBETCTBYIOIIKE UX (eHoTUNaM. OOBICHUTE MMOTYYEHHBIE PE3YIIbTATHI.

65. CymiecTBYIOT 1Ba BHJIa HACJICICTBEHHON CIICTIOTHI, KA M3 KOTOPBIX
ONpEENSIETCS CBOMM DELECCUBHBIM TeHOM (a W B). O0a amwiens Haxonarcs B
pPa3IMYHBIX Mapax TOMOJIOTMYHBIX XPOMOCOM M HE B3aUMOJEHCTBYIOT APYT C
npyroM. baOymiku no MaTepuHCKOM U OTLOBCKOM JTMHUAM UMEIOT Pa3IMYHbIE BUIbI
cienoTel. O0a JAeIyIIKM XOpOIIO BHUIAT (HE HMEIOT PELECCUBHBIX TI'€HOB).
Omnpenenure reHOTUIBI 0a0yIIEK U eAyLIEK, TeHOTUIIBI U (DEHOTUIIBI UX JE€Ted U
BHYKOB, PacCUMTalTe BEPOSITHOCTh POKICHUS BHYKOB cienbIMU. OOBsCHUTE
IIOJIyYCHHBIE PE3YJIBTATHI.

66. Y kyp uepHbIii LIBET onepeHus (A) TOMUHHUPYET HAJl KPACHBIM, HAJIMYHE
rpebns (B) —nan ero orcyrcTBueM. I'ensl He cuerieHbl. KpacHblil eTyXx, UMEIOui
rpeOeHb, CKpeluBaeTcss C uepHoMl kypuiedt 0e3 rpebusa. I[lomyueHo
MHOTOYHMCJIEHHOE MOTOMCTBO, IMOJIOBUHA KOTOPOTO HMMEET YEpPHOE OMNEpPEHHE U
rpe0eHb, MOJOBUHA — KpacHOe onepeHue u rpedeHb. CocTaBbTe CXEMy pelIeHUs
3amaun. OnpenenuTe reHoTurbl poauTeneil u moToMkoB (Fi). CkoOIbKO pa3HbIX
(EeHOTUIIOB M B KAKOM COOTHOILIEHUU 00pa3zyercs B F» mpH CKpeliMBaHUU MEXIY
co00¥ MOJTyYEHHBIX IIOTOMKOB C Pa3HbIMHU (PEHOTUIIAMU?

67. [Ipu ckpemuBaHum cepoit (a) MOXHATON KPOJILYUXU C YEPHBIM MOXHATHIM
KPOJIMKOM B IIOTOMCTBE HaOJII0JaJIOCh paclleIUIeHHE: KpojibuaTa YepHble MOXHAThIE
U cepble MOXHaTbIe. Bo BTOpoM ckpeluBaHui (PEeHOTUITMUECKH TaKUX K€ KPOJIUKOB
MOJIYYHJIOCh TIOTOMCTBO: KPOJIbUaTa YEPHBIE MOXHATHIE, YEPHBIE TJIaJKOLIEPCTHBHIE,
Cepbleé MOXHAaThle, CEpble IIaAKolepcTHele. Kakoil 3aKOH HaciIeACTBEHHOCTH
IPOSIBIISIETCS B JAHHBIX CKPEILMBAHUAX ?

68. Ot ckpemmBaHus MyX, UMEIOIUX KOPOTKUE KPbUIbsl U HOPMaJIbHbIE HOTH,
C MyXaMH, UMEIOIIMMHU HOPMaJIbHbIE KPbUIbSi U KOPOTKHME HOTHU, BCE THOPUIHOE
MOTOMCTBO UMEET HOPMaJIbHbIE KPbUIbi U HOTU. B fganbHeiieM ajisi Moiay4YeHHOTO
MOTOMCTBa OBUIO MPOBEACHO aHAIU3MPYIOUIEE CKpeIIMBaHUE, ObUIO IMOJYYEHO
YyeTbIpe PEHOTUNMMYECKUX KJlacca THOPUAOB: C HOPMAJIbHBIMU KPBUTbSIMH U HOTAMU,
C KOPOTKUMH KPBUIbSIMU M KOPOTKMMHU HOTaMH, C HOPMAJbHBIMU KPBUIbSIMU H
KOPOTKMMH HOTaMH, ¢ KOPOTKUMU KPBUIbSIMU U HOPMAJIbHBIMU HOraMu. CocTaBbTe
CXEMBI CKpPEIIMBAHUI, OIIPEIETUTE, KAKOM 3aKOH HACIEACTBEHHOCTH MPOSIBISETCS B
aHAIM3UPYIOIIEM CKPEILBAHUH.

69. [Ipu ckpemmBanuu Oypoil 6€3 XOXOJIKa KypHIIbl C YEPHBIM XOXJIAThIM
NETYXOM TOJIYYEHbI IBIISATa 2 BHUAOB ()EHOTUIIOB: OJHA IOJIOBUHA YEpHas C
XOXOJIKOM, a Jipyrasi — uyepHble 0e3 xoxonka. [Ipu manmpHeilneM CKpelrBaHUU



Kypullbl Oypoli 0e3 XOXOJIKa C YepHBIM XOXJaThIM MEeTyXoM B motomctBe 50%
UBITIAT ObUTH YepHbIe ¢ X0X0JIKOM U 50% - Oypeie ¢ xoxonkoM. CocTaBbTe CXeMy
peweHust 3amadd. Onpenenute TEHOTHINbl POAUTENEH M MOTOMCTBA B JABYX
CKpemurBaHusax. Kakoi 3aK0H HAaCJIEACTBEHHOCTH MPOSABIISIETCS B TAHHOM cliyvae?

70. Ilpu ckpemmBaHUM pacTeHUl apOy3a C YAJIMHEHHBIMU 3€JICHBIMU
IJIOJAMU C PACTEHHWEM, MMEIOIIUM KpYTJIbIE MOJIOCAThlE IUIOABI, B MOTOMCTBE
MOJIYYUJIM PACTEHUS C yIJIMHEHHBIMU 3€JIEHBIMU IUIOJAMU U KPYIJIBIMU 3€JI€HBIMU
wiogamu. llpu ckpeummBaHuM 3TOro ke apOy3a C YAJUHEHHBIMU 3EJICHBIMH
IJI0JJaMU C TOMO3UTOTHBIM PAacCTEHUEM, UMEIOIUM KPYIJIbIE 3€JIEHbIE IIJI0JIbI, BCE
NOTOMCTBO HMMEJIO KpyrJible 3eieHble I10jbl. CocTaBbTe CXEMY KaxIoro
ckpeuBanus. OnpeaenuTe reHOTUIbI poauTenei u moToMcTBa. O0BsICHUTE, KaKOH
3aKOH UMEET MECTO B JAHHOM ciiydae?

/1. Ckpectunim pacTeHUE KYH)XXYTa, y KOTOPOTO Pa3BHBAIOTCA OJUHAPHbBIE
IJI0/IbI U TJIAJIKUE JIUCThS, C PACTEHUEM, JAIOIINM TPOMHBIE IUTOABI U MOPLIMHUCTBIC
mucThs. O1Ha MOJIOBUHA MIOTOMCTBA — OJUHAPHBIE TUI0JIbI U MOPIIUHKUCTBIE JIUCTHS,
a Apyrasi — OJAMHApHbBIEC IUIOJBI U TJAJKUE JUCThA. [Ipyu CKpemmBaHUM KyHXKYyTa C
TPOMHBIMU IUJIOJIAMHM W MOPILIMHUCTBIMH JIUCTBSIMU C PACTEHUEM, HMEIOLIUM
OJIMHAPHBIE TJI0IbI U TIagKKue JTUCThs, 50% NOTOMCTBAa UMENU OJIMHAPHBIE TIJI0IBI U
rIIaJIKue JIUCThS, a S0% MOTOMCTBA — TPOMHBIE TIJI0IBI U TJIaJIKKE TUCThsI. COCTaBbTE
cxeMmy ckpemuBanus. OnpenenuTe TeHOTHUIIBI POJAUTENEH, IMOTOMCTBA B JABYX
ckpenBaHusax. Kakoi 3aK0H HacJIeICTBEHHOCTH MPOSBIISIETCS B TAHHOM ciiyvae?

72. Ilpu ckpemyBaHuy pacTEHHUS ToMaTa C OEJIBIMH JUCKOBUIHBIMHU IJI0JaMH
C pacTEHUEM, UMEIOLIMM KEJIThlEe IIAPOBUIHBIE IJIOJbI, BCE MOTOMCTBO HMEIO
OeJible AUCKOBUIHBIE MI0ABI. BO BTOpOM CKpelnmBaHuy (EHOTUITHYECKH TaKUX Ke
HCXOJHBIX 0COOEH B MOTOMCTBE MOJIYy4MIIoCh paciierienue: 50% pacTteHuil umenu
Oenble nUCKOBUIHBIE ToAbI, 50% - >xenTele mapoBuaHble. Kakue 3aKoHbBI
HACJIEICTBEHHOCTH MPOSIBIISIIOTCA B 3TUX CKPEIIMBAHUSAX.

73. Y npozodun cepas okpacka Tena (A) TOMUHUPYET HajJ YEpHOH, a
HOpManibHass ¢opma KkpbUibeB (B) — Ham ckproyeHHOW (HeasuleNbHBIE TEHbI
pacmoJIoKeHbl B pa3HbIX ayrocomax). Ilpw ckpemmBaHUM CEpbIX MyX C
HOPMAaJIbHBIMU KPBUIbSIMU C CEPHIMU MYyXaMH CO CKPIOUYEHHBIMH KPBUIbSIMH OJHA
YeTBEPTh MOTOMCTBA MMeJa yepHoe Teno. [Ipu atom B motomctBe 50% ocobeit
UMENU HOpMalibHblE Kpbuibs, 50% - ckproueHHble. COCTaBbTE CXEMY PpELICHHUS
3agaun. OnpeaenuTe TeHOTUITBI POAUTENEH, TOTOMCTBA, COOTHOIIEHUE (PEHOTUIIOB
ocobeil maHHOro moromMcTBa. Kakue 3aKOHOMEPHOCTH HACIEACTBEHHOCTH
MPOSIBJISIFOTCS B IAHHOM Cliydae?

/4. Y Mbled reHbl OKpackKd WHIEPCTH M JJIMHBI XBOCTa HE CUEIUICHBI.
Jnuanabiid  xBocT (B) pa3BuBaeTcss TOJBKO Yy TOMO3HMIOT, KOPOTKHH XBOCT
pa3BUBaETCA y TeTepo3uroT. PelieccuBHbIE T€HBI, OMPEEISIONIUE IJTUHY XBOCTa B
TOMO3UTOTHOM COCTOSIHUM BBI3BIBAIOT THOEIb 3MOpuoHOB. Ilpu ckpemmBanuu
CaMOK MBIIIEH ¢ YepHOM MIEPCThI0, KOPOTKUM XBOCTOM M caMIia ¢ OeJ0i MIepCThIO,
JUIMHHBIM XBOCTOM moiy4deHo 5096 ocoOeili ¢ 4€pHOMl MIEPCThIO U IITUHHBIM
xBocToM, 5090 - ¢ 4€pHOM MIEPCTHIO U KOPOTKUM XBOCTOM. BO BTOpOM ciyuae
CKPECTHJIM MOJYYEHHYIO CAMKY C YEPHOM HIEPCTHhIO, KOPOTKUM XBOCTOM H Camia C
0eyloll  IIepCThI0, KOPOTKUM XBOCTOM. (COCTaBbTE CXEMYy pELIEHUS 3aJayu.



Omnpenenure reHOTUIBI POAMUTENEH, TEHOTHIBI U (PEHOTUIBI MOTOMCTBA B JIBYX
CKpEIIMBaHUAX, COOTHOIICHHE (EHOTUIIOB BO BTOPOM CKpeluBaHUU. OObsICHUTE
MPUYUHY MOJTYYEHHOTO (PEHOTUITMYECKOTO PACIICTUIEHHS BO BTOPOM CKPEIIMBAHUU.

75. KpacHast okpacka Aroj y 3eMJISSHUKU HEMOJIHO JIOMUHUPYET HaJl Oenon, a
HOpMaJbHas 4Yalleyka — HaJa JIMCTOBHUAHOW. ['€Hbl pacmoyioxKEHbBl B pa3HbIX
xpoMmocoMax. OnpeaenuTe TUIl CKPEIMBAHNS, TE€HOTHUIIBI POAUTENEH, TEHOTUIIBI U
(GeHOTUIIBI TMOTOMKOB, IOJYYEHHBIX OT CKpPEIIMBAHHUS PACTEHUH C PO30BBIMU
ATOJIaMU C IPOMEKYTOYHON (POPMOI YaIIeUKH C PACTEHUSIMHU, UMEIOIIUMU KPAaCHBIC
ATO/bI U JINCTOBUJIHYIO YAIlICUKY.

76. Y IpBUHOTO 3€Ba KpacHasl OKpacka I[BETKOB HEMOJHO JOMHHUPYET Hal
Oeyiof, a y3KH€ JIMCThd — HaJ LIMPOKUMHU. ['€Hbl pAcrojararoTcs B pa3HbIX
xpoMocomax. CKpemuBarTCs pacTE€HUsT C PO30OBBIMH LBETKAMU M JHUCThSIMU
IIPOMEKYTOYHON IIMPUHBI C PACTEHUSAMH, MMEIOIMIMMHU O€lble LIBETKU U Yy3KHE
muctes. CocTtaBbTe cxemy peunieHus 3agaud. Kakoe NHOTOMCTBO M B KakoM
COOTHOIIEHMH MOXHO OXHMJAAaThb OT 3TOro ckpemmBanusa? Onpenenure TUM
CKpELIMBaHUs, TCHOTHUIIBI POAUTENIEH U TOTOMCTBA.

['7. I'pyniibl KpOBH U pe3yc-(aKkTop — ayTOCOMHBIE HE CLEIIICHHbIE IPU3HAKHY.
['pyIna KpoBM KOHTPOIMPYETCS TpeMs aiuensMu ogroro rera — 14, 18, i Amenn 14
u |1® gomuHanTHE O oTHOmEHHMIO K awiemo i°. Ilepsyro rpynmy kposu(0)
OIIPENENAIOT PELECCUBHBIE TEHBI i, BTOpyIo rpymny (A) ompeenseT JOMUHAHTHAS
amnens |14, tpersio rpynmy (B) onpenenser noMunanTHas amiens 1) a gersepryro
(AB) — nBa momuHanTHbix amens |18, TTonoxurensusii pesyc-dakrop (R)
JOMUHUpPYET HaJa oTpuuartenbHbiM (F). Y oTma mnepBas rpynmna KpoBU U
OTpULATEIbHBIA pe3yc, y Marepu — BTOpas rpyIa U TOJOXKHUTEIbHBIA Pe3yc
(zurereposurota). OmnpenenuTe TEHOTHUIIBI TPYII KPOBU POAMUTENEH. YKaXHUTe
BO3MOYKHBbIE€ T€HOTUIBI U (PEHOTHUIIBI AETEH, UX TPYMHIbl KPOBU U pe3yc-(akTop.
Kakoli 3aKk0H HacneaCTBEHHOCTH MPOSBIISIETCS B TAHHOM ciry4ae?

78. I'pynna KpoBH M Kapue IJia3a — ayTOCOMHbIE HE CLEIUICHHbIE TPU3HAKU.
['pynma KpoBU KOHTPOIMPYETCs TpeMs aluiessMu oxHoro rena: i°, 14,18 Annenn 1*
1B nomMunanTHeE 0 oTHOIIEHUIO K i°. Kapue riuaza qoMUHUPYIOT Haj ronyObivu. Y
OTLIa KapHe I1a3a U BTOpas rpyIia KpOBU, y MATEPU TPEThS TPyNNa KPOBU U KapHe
rinaza. Y pebeHka roiayOble T1a3a U nepBas rpyimna KpoBu. Onpenenante reHOTUIIb]
poaMTeNnei, reHOTHUnbl MW (GeHOTUIbl aered. Kakol 3akoH HAcIeICTBEHHOCTH
MIPOSIBIISIETCS B JAHHOM Ciiy4ae?

79. XKeHimyHa ¢ TodyOBIMHM TJla3aMH M OTPHUIIATEIBHBIM pe3yc-(pakTopom
(IMrOMO3UTOTa) BBHIILUIA 3aMY’K 32 KAaperia3zoro JUTeTePO3UTrOTHOTO MYXKUYHUHY C
MOJIOKUTENIBHBIM pe3yc-pakTopoM. Mexay OepeMeHHOUM >KEHIIMHON M TII0JI0M
pazBuiics pe3yc KoHGIUKT. CocraBbTe cxeMy pelleHus 3agaun. Omnpenenure
TEHOTHUIIBl POAUTENICH, TE€HOTUNl W (PEHOTUN IUI0JA, BEPOATHOCTH MPOSBICHUS
TeHOTUIIAa TIOTOMCTBA, MPU KOTOPOM T'€HETUYECKU OOYCIIOBJIEH PE3yC-KOH(IIUKT C
MaTepbio. OOBSICHUTE B YEM 3aKIII0YAETCS CYIIHOCTh PE3yC-KOH(IIUKTA.

80. Onna U3 GopM HaACIEICTBEHHOW TIyXOThl pa3BUBAETCS NMPH HAJIWYHH B
TE€HOTHIIE JOMHMHAHTHBIX aJUIeJed JBYX pPa3HbIX HECUEIUIEHHBIX APYT C JPYyrom
ayTOCOMHBIX T€HOB. B oTcyTcTBHUM XOTs OBl OAHOTO U3 HHUX (GOpMUpPYETCS
HOpMAaJbHBIA (PEHOTUN — XOpOIIO chblmaimuid. CKONBKO CIBIIIAIUX MOTOMKOB



BO3MOXKHO IMOJIYYUTh OT Opaka JByX AUTETePO3UTOTHBIX MTyXux poauteneit? Kakoi
TUI B3aUMO/IEWCTBUS T'€HOB HA0JIIO/IA€TCs B IaHHOM cliyyae?

81. CkpecTmiy JUreTepO3UroTHHIX CaMLIOB MYyX APO30(QUII C CEPBIM TEIOM U
HOpPMaJIbHBIMU KPbUIbSIMU (TIPU3HAKN JJOMUHAHTHBIE) C CAMKAMU C YEPHBIM TEJIOM U
YKOPOYEHHBIMH KpBUIbSIMU (pelieCCUBHBIE MpHU3HaKu). OmpeneanuTe I'€HOTHUIIbI
poIuTeNel, a TakKe€ BO3MOXKHbIE I'€HOTUIBI M (EHOTUIIBI IOTOMCTBa Fi1, eciu
JIOMUHAHTHBIE ¥ PELIECCUBHBIC T€HBI IAHHBIX [IPU3HAKOB ITOIIAPHO CLEIIEHBI, a IPU
0o0pa3oBaHMM TIOJIOBBIX KJIETOK TMPOUCXOAUT KpoccuHroep. OObsIcHEeHHE
MOJIyYEHHBIE PE3YJIBTATHI.

82. Ilpu ckpemmBaHuM TYIIMCTOTO TOPOIIKA C SPKOM OKPACKOM LIBETKOB U
ycaMu C paCTeHHEM C OJIETHOM OKPACKOM IBETKOB U 0€3 yCOB (T'€HBI clieryieHbl) B F1
BCE pacTeHus ObUIM C APKUMU LIBETKaMU U ycaMu. [Ipu ckpemmBanuy Mexay cooon
ruOpuzioB F1 ObuUM MOTyYeHBI pacTeHUA: C IPKUMH LBETKAMHU M yCaMH, OJI€THBIMU
BeTKaMu U 0e3 ycoB. CocTaBbTe cxemy peleHus 3agauu. OnpenenuTe reHOTUIIbI
poaurenel, noromctBa F1 n F2. Kakue 3akoHbI HaclIeACTBEHHOCTH MPOSBISIIOTCS B
JaHHBIX cKpemyBaHusaX? OOBSICHUTE MOSIBIEHHE ABYX (DEHOTUIMUYECKUX TIPYI
ocobeii B F2.

83. ¥V KyKypy3bl pELECCHBHBIM T€H «yKOPOYCHHBIE MEXI0Y3Ius» (B)
HAaXOJIUTCS B OJTHOW XPOMOCOME C PELIECCUBHBIM T€HOM «3a4aTo4yHas MeTenkay (V).
[Ipy npoBeneHMM aHAIM3UPYIOLIETO CKPEUIMBAHUSA C PACTEHHEM, HMEKOLIUM
HOPMAJIbHBIE MEXIO0Y3JIMsl 1 HOPMAJIbHYIO METEJIKY, BCE TOTOMCTBO OBLIO MOXOXKE
Ha 0JHOTro U3 poautenei. [Ipu ckpemmBaHuy MOIyYEeHHbBIX THOPUAOB MEXKIY COO0M
B IIOTOMCTBE OKa3aJioch 75% pacTeHUH C HOPMAIBHBIMM MEXAOY3JIHSIMH U
HOpPMaJbHOM MeETeNKOW, a 25% pacTeHui ¢ YKOPOYEHHBIMU MEXIOY3JIUAMH U
3a4aTOYHOM MeTenkod. OnpenenuTe reHOTUIbl POAMTENEH U NMOTOMCTBA B JIBYX
ckpemBaHusAx.  OOBsICHUTE  MONy4YeHHble  pe3yiabTarbl. Kakoil  3akoH
HACJIEICTBEHHOCTH IMPOSIBISIETCS BO BTOPOM Cirydae?

84. Ilpu ckpeumMBaHUM PACTEHHUS KYKYpy3bl C TJIaJKMMH OKpaIICHHBIMU
CEMEHAMHM M PACTEHUS C MOPILMHUCTBIMU HEOKPAILIEHHBIMH CEMEHAMHU BCE THOPHIbI
NIEPBOT0 MOKOJIEHUSI MMEJU IIaJIKUE OKpalleHHble ceMeHa. OT aHaIU3UPYIOILEro
ckpenuBanus ruopunoB F1 momyueno: 3800 pacTeHuii ¢ TIagKUMH OKpaIllieHHBIMU
ceMeHamu; 150 — ¢ MopmMHUCTBIMU OKpameHHbIMU; 4010 — ¢ MOPIIMHUCTHIMU
HEOKpallleHHbIMU; 149 — c riagkuMu HeokpauleHHbIMU. OnpenesnuTe TeHOTHUIIbI
poauTenel U MOTOMCTBA, IOJIYYEHHOTO B pe3yJIbTaTe MEePBOr0 U AaHAJTM3UPYIOLIETO
ckpenuBanuil. CoctaBbTe cxemy pelieHust 3aaadd. OO0bsicHUTE (POpMUPOBAHUE
YeThIpEX (PEHOTUNMUYECKUX TPy B aHATU3UPYIOIIEM CKPEIIUBAHUU.

85. Ilpum ckpeuBaHUM JUTETEPO3UTOTHOTO PACTEHUS KYKYpPY3bl C
OKpAIlICHHBIMM CEMEHAaMU U KpaXMaJMCTBIM DJHJIOCIEPMOM U PACTEHHUS C
HEOKpaIIeHHbIMU CEMEHAMU U BOCKOBHUIHBIM SHIOCTIEPMOM B TOTOMCTBE MOJIYYHIIN
pacuierieHne 1o (¢peHoTury: 9 pacTeHMid C OKpallleHHBIMM CEMEHaMH |
KpaxMaJHCTBIM 3HAOCIEPMOM, 42 pacTeHHs — C OKpAIICHHbIMA CEMEHaMH U
BOCKOBH/IHBIM 3HJIOCIIEPMOM, 44 — C HEOKpAILIEHHBIMH CEMEHAMH U KPaXMaJIUCThIM
sHAO0CIIEPMOM U 10 — ¢ HEOKpaIIEeHHBIMUA CEMEHAMU M BOCKOBHJIHBIM 3HIOCIIEPMOM.
CoctaBbpTe cxeMmy pemieHus 3anauu. OnpenenuTe TeHOTUIBI MCXOIHBIX OCOOEH,



TeHOTUNbl MOTOMCTBA. OOBsICHUTE (OPMUPOBAHUE YETHIpEX (PEHOTUIMHUUECKHUX
TPYIIIL.

86. Y kxyp BcTpewaeTcs CLEIUICHHBIM C TIOJIOM JIeTallbHBIA TeH (a),
BBI3BIBAIONINN THOEIb SMOPHUOHOB, T€TEPO3UTOTHI TI0 3TOMY T'€HY KU3HECTIOCOOHBDI.
CkpecTusii Kypully C TeTE€pO3UTOTHBIM [0 3TOMY T€Hy IMeTyxoM (y TMITHII
reTeporaMeTHbIN Mol xeHCkuil). CocTaBbTe CXEMy pElICHUs 3aJ1auM, OMpPEIeIInTe
TE€HOTUIIBI POJAMUTENEH, MO U COOTHOLIEHUE T'€HOTUIIOB BO3MOKHOIO MOTOMCTBA,
M0J1 HE)KU3HECTIOCOOHBIX AIMOPHUOHOB.

87.Y kyp mosocatas OKpacka epreB JOMUHUPYET HaJl OTCYTCTBUEM MOJIOC (TeH
CLICTUIEH C ITOJIOM), a HAJIMYME IPeOHsI — HaJl €r0 OTCYTCTBUEM (2yTOCOMHBIN NPU3HAK).
Kakoe moToMCTBO MOXXHO OKUIAaTh OT CKPEIIMBAHUS T'€TEPO3UTOTHOM Oecroyiocoi
KYpHLIbI ¢ TpeOHEM M T€TEPO3UTOTHOTO METYXa € MOJI0CaThIM OllepeHbeM 0e3 rpeOHs?
VY Kyp roMoraMeTHbIMU SIBJISIIOTCS CaMIlbl, @ T€TEpPOraMeTHBIMU - caMKu. COCTaBbTe
CXEMY pEIICHUS 33]auu, ONPEIEIUTE TeHOTHUIIBI POAUTENCH, (DEHOTUITBI U TEHOTHITHI
MOTOMCTBA, COOTHOIIIEHHWE (PEHOTHIOB B MOTOMCTBE. OOBSICHUTE, KaKUE 3aKOHbBI
MMEIOT MECTO B IAHHOM CJTy4ae.

88. V wuenoBeka reH HopMmainbHOro ciyxa (B) moMuHupyeT Haj T€HOM
IJIyXOThl M HAXOJUTCS B ayTOCOME; I'H IBETOBOM CIIEMOTHI (HajbToHHM3Ma — ()
PELIECCUBHBIN U CLEIUIEH ¢ X -XpOMOCOMOMU. B ceMbe, rie maTh cTpajiaiia IyX0oToH,
HO HMMe€Jla HOPMaJbHOE IBETOBOE 3pPEHUE, a OTELl — C HOPMAJbHBIM CIyXOM
(rOoMO3UTOTEH), JANbTOHUK, POAWIACH JEBOYKA C HOPMAIBHBIM CIYyXOM, HO
nanbToHUK. CocTaBbTe CXeMy penieHus 3aaaun. OnpeaenuTe reHOTUIbI POAUTENEH,
JI04YepU, BO3MOKHBIE T€HOTHUIIBI JETEN U UX cooTHOIIeHUe. Kakue 3akoHOMEepHOCTH
HACJIEICTBEHHOCTH MPOSIBISIOTCS B IAaHHOM CiTy4ae?

89. denunkeronypus (PKVY) — 3aboneBanue, CBsI3aHHOE C HapyIICHUEM
oOMeHa BeIEeCTB (B), U aIbOMHU3M (a) HACIEAYIOTCS Y YEIOBEKa KaK PELIECCUBHBIE
ayTOCOMHBIEC HECIICTUICHHBIE TTpu3Haku. B cembe oter anbOnHoc u 6osen KV, a
MaTh — AUTETEPO3UTOTHA MO ATUM reHaM. CoCTaBbTE€ CXEMy PEIICHUS 3a/1ayu,
ONpENEIUTE TEHOTUIIBI POAUTEIEH, BO3MOYKHOIO IOTOMCTBA M BEPOSITHOCTH
POXKJICHUS JeTel-aap0MHOCOB, He cTpanaromux OKVY.

90. V kaHapeek HaIM4He XO0XJia — IOMUHAHTHBIN ayTOCOMHBIN Npu3HaK (A),
CLEIUIEHHBIA ¢ T0JIOM reH XP ompenenser 3eleHyr0 OKpPAacKy omepeHbs, a X° —
KOPUYHEBYIO. Y TNTHUI[ TOMOTAMETHBIA IOJ — MYXKCKOW, a Ie€TepOraMeTHBIN -
YKEHCKUH. XOXJIaTOTO0 KOPUYHEBOTO CaMila CKPECTHJIM C CaMKOW 0e3 XOXOJIKa ¢
3eJIEHbIM ONepeHbeM. Bce MOTOMCTBO 0Ka3aloCch XOXJIAThIMU, HO BCE CAaMKU ObLIH
KOPUYHEBBIE, a CaMIIbl — 3eJieHble. OnpenenuTe reHOTUITbl POJUTENEH U MOTOMCTBA.
Kakue 3aKkoHbI HACIEICTBEHHOCTHU MPOSIBISIIOTCS B IAHHOM CiTy4ae?

91. Kapernazas >KeHIIMHA C HOPMaJbHBbIM 3pEHUEM, OTELl KOTOPOU HMen
rojayOble TJla3a M CTpajaajl AdaJlbTOHHU3MOM, BBIXOJMUT 3aMyX 3a ToJyOOria3oro
MY>KYMHY C HOpMaJIbHBIM 3peHHEM. | 'eH KapuXx IJia3 HacleayeTcsl Kak ayTOCOMHBIN
JOMHHAHTHBIN MPU3HAK, & T€H JAIbTOHU3MA - KaK PELECCUBHBIN, CIEINICHHBIN C X-
xpomocoMoi. CocTaBbTe cxeMmy penieHus 3afgaud. Onpeaenute TeHOTHUIIbI
ponuTenei, TEHOTUITBI U (DEHOTUIIBI BO3MOXKHOTO TOTOMCTBAa. Kakwe 3aKoHBI
HACJIEICTBEHHOCTH MPOSIBIISIIOTCA B JAHHOM CIIydae.



92. Knaccuueckasi reMoQuIns U JaTbTOHU3M HACIEIYIOTCS KaK PElleCCUBHBIC
CUEIJIEHHbIE ¢ X-XpOMOCOMOW MpH3HAKU. 310poBasi JEBYILIKA, OTEL KOTOPOH
cTpajan reMopuiauel U JadbTOHU3MOM, BBIIUIA 3aMY>K 32 3I0POBOIO MY>KUMHY.
Onpenenure BEPOATHOCTb POXKICHHUS B OJTOM CEMbE JETEH, CTPaJaroIINX
remouien u JanbToHU3MOM. KpoCcCUHrOBEp HE YUUTHIBATD.

93. V uyenoBeka NajgbTOHU3M OOYCIOBJIEH CHEIUVICHHBIM C X-XpOMOCOMOM
peleccuBHBIM TeHOM. TanacceMusi HacleayeTcsl Kak ayTOCOMHBIM JOMUHAHTHBIN
NpU3HAaK W HaOmomaercs B ABYyX ¢GopMmax: y TOMO3UTOT — TsDKEnas, 4acTo
cMepTesbHasl, Y TeTepo3uror — B Jerkoil ¢opme. Kenmmna c nerkoit hopmoit
TaJaCCEMUU W HOPMAJIBHBIM 3pE€HHEM B Opake ¢ MYXYHMHOW-TaTbTOHHUKOM, HO
3I0POBBIM 10 TE€HY TajJacCeMHH, MMEET ChIHA-JaJIbTOHUKA C JIeTKOW (QopmMoit
TajacceMuu. KakoBa BEpOATHOCTh POXKACHUS Yy ATOM Mapbl JeTeil ¢ o0euMu
aHomanusaMu? OnpeaenuTe TeHOTUIbI U (PEHOTUITBI BO3MOXKHOTO TOTOMCTBA.

94. I'enbl OKpacKH IIEPCTH KOIIEK PacrojokeHbl B X-Xxpomocome. YepHas
OKpacka ompezensercs reHom XP, pppkas — reHoM XP°, reTepo3HroThl MMEOT
yepenaxoByr OKpacky. OT 4YepHOM KOIIKM M PBDKET0 KOTa POAWINCH OIUH
YepenaxoBblii U OIWH YEpHBbIA KOTEHOK. Omnpeneinnte TeHOTUINbl POAUTENECH U
MMOTOMCTBA, BO3MOYHBIH TOJI KOTSIT.

95. AHanu3 momyJslMM TOKa3aj, YTO YacToTa JIoJed, 001a1arommx
JOMUHAHTHBIM Tpu3HakoM paBHa 0,91. KakoBa yacToTra peneccMBHOTO ajielns B
ATOM MOMYJISALHUU?

96. AHanu3 mnomynsAlMU TOKas3ajd, YTO 4YacToTa JirojeH, oO0iagaroimux
peleccuBHbIM ITpu3HakoM paBHa 0,36. KakoBa yacTora reTepO3uroTHbIX HOCUTENEN
JOMHHAHTHOTO aJIjIENS B 3TOW NOMYJISIIUAN?

97. AHanu3 momyJsilKUM MOKa3aji, YTO 4acTOTa JOMUHAHTHOTO aJljIessl paBHA
0,9. KakoBa wacToTa to/ieii, TOMO3UTOTHBIX 10 PEIIECCCUBHOMY aJIICITIO?

98. AHanu3 TmoOmynsAlMd TIOKa3aj, YTO 4YacToTa IJIIoACH, o0agaromumx
pelieCCUBHBIM TIpru3HakoM paBHa 0,16. KakoBa yacToTa roMO3UTOTHBIX HOCHUTEJIECH
JTOMHUHAHTHOTO ayiensd?

99. Ananu3 mNOMyJSANMM TIOKa3aJl, YTO YacToTa JIIOJAEH, 00Jagaronmx
JIOMUHAHTHBIM Npu3HakoM paBHa 0,91. KakoBa yacToTa JOMHUHAHTHOTO ajlielisd B
ATOU MOMYJIALHUN?

100. ITo pomociioBHO# YenoBeKa, MPEACTaBICHHOW HA PUCYHKE, YCTAHOBUTE
XapakTep HacJelIOBaHUs TMpU3HAKA «MaJCHbKHE TIJa3a», BBIJECIECHHOTO YE€PHBIM
[IBETOM (JIOMHUHAHTHBIN, PEIECCUBHBIN, CIEMJIEH WJIM HE CIEIUICH C II0JIOM).
Omnpenenute TeHOTUIT poauTeliel 1 moToMKoB F1 (0603Havyensl nuppamu 1,2,3,4,5)
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101. Ilo wm3oOpakeHHOW Ha PHUCYHKE POJOCIOBHOM YyCTaHOBUTE BHUJ U
XapakTep MPOSBICHUS TMpPU3HAKA (JIOMUHAHTHBIN, PEIECCUBHBIN, CIETUICH WU HE
CIEIUIEH C TMOJOM), O00O03HAQY€HHOIO0 4YepHbIM IBeTOM. OmpenenuTe TeHOTHMN
poautenei M AeTel B NEPBOM MOKOJEHUU. YKaXKUTE, KTO U3 HUX SBISETCS
HOCHTEJIEM I'eHa, MPU3HAK KOTOPOTO BBIJEIICH YEPHBIM IIBETOM.
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U300paXEHHOM Ha PHUCYHKE POJOCIOBHOM YCTAaHOBUTE XapaKTep HacleOBaHUS
IIPU3HAKa, BBIICJICHHOIO YEPHBIM LBETOM (JOMHHAHTHBIA WIIM PELIECCUBHBIN,
CHEIUIEH WM HE CLEIUIEH C IMOJIOM) U 000cHyWTe ero. Omnpeneiante I'e€HOTHIbI
pomutenern 1 m 2, motomkoB 4, 5, 6. YcTaHOBUTE BEPOSTHOCTH POKICHHUS Yy
poauteneit 3, 4 cienyroiiero pedEHKa C MPU3HAKOM, BBIJICJICHHBIM Ha PUCYHKE
POIOCIOBHOW YEPHBIM I[BETOM.
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[To n300paxxeHHOW Ha PUCYHKE POJOCIOBHOM OIpPEACIIUTE U OOBSICHUTE XapaKTep
HacJICIOBaHUS TpU3HAKa (JOMHUHAHTHBIA WM PEIECCUBHBIA, CIEIJICH WA HE
CIEIJIEH C TI0JIOM), BBIACJICHHOTO YEpHBIM IBeTOM. OmnpeaenuTe Te€HOTHUI
MOTOMKOB, 0003HaueHHbIX Ha cxeme mubppamu 3, 4, 8, 11 u oObsIcHUTE
dbopMUpOBaHUE UX TEHOTHUIIOB
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104. Tlo wn300paskeHHOW HAa PHUCYHKE POJOCIOBHOW YCTAaHOBHTE BHI U
XapakTep MpOsBICHUS NpHU3HaKa (JOMUHAHTHBIN, PELIECCUBHBIN, CLIETIJICH WM HE
CHEIUIEH C TMO0JOM), OOO3HAUEHHOrO0 4YepHbIM IBeTOM. Omnpenenure TIeHOTUI
poluTeNnel u AeTell B IEPBOM MOKOJICHHUH.
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JINTEPATYPA, PEKOMEHAYEMAA JIJIA ITIOAI'OTOBKHU

K EI'D ITO BUOJIOT A
OcHoBHasl auTEpaTYpa
1. Aradonora 1.b., CuBornazos B.U. buosnorus (6a3oBbiit ypoBeHs). 10-
11 knacc. - M.: [lpoda.
2. Annpeena H.JI. buonorus (6azoBsliif ypoBenb). 10-11 kiacce. - M.:
MHuemo3uHa.

3. baryes A.C., Ky3emuna N.J1., Ho3zapaueB A.Jl. Uenosek: yue0. aiist 8
KJI. 0011eo0pasoBar. yueb. 3apeaeHuii. — M.: Jlpoda.

4, benses /I.K., bopoaun I1.M. u ap. /Ilox pen. bensesa, J1.K, Jpimiuiia
[".M. Bbuonorus (6a3oBb1it ypoBens). 10-11 kmacc. - M.: IIpocsenienue.

5. bepkun6mur M.b., I'maromes C.M., Maneea 10.B., Uy6 B.B.
buonorus: yaebnuk mis 6 xkinacca - OOO "BMMHOM. JlaGoparopus 3nanuii".



6. bepkun6mut M.b., I'nmarones C.M., Uy0 B.B. buonorus: yueOHuk mis
7 knacca B 2-x yactsax - OOO "BMHOM. JlaGopatopust 3Hanuii".

1. bepkunomutr M.b., MaptesinoB A.A., Ilapnec E.f., Tapacosa O.C.,
Uy6 B.B. buonorus: yyebnuk mnsa 8 kimacca B 2-3 yactax - OOO "BMHOM.
JlaGoparopus 3HaHUN".

8. bepkunbaut M.B., ['narones C.M., Bonkosa I1.A. buonorus: yueOuuk
st 9 kiacca - OO0 "BUHOM. JlabopaTopus 3HaHMit".

9. bopomun II.M., Beicoukas JI.B., Jemvmmn I''M. u np. buonorus
(mpoduibHeIit ypoBens). 10-11 kmacc. - M.: IIpocsernienue.

10. BuxkropoB B.Il., Hukumos A.W. buonorus. Pacrenus. bakrepum.
['pubpl m mumaiinuku. 7 kmacc. - OOO "['yMaHMTapHBIN W3AATENBbCKUI LIEHTP
BJIAZJOC".

11. TI'pun H., Teitnop J.,Crayt V. buonorus B 3-x tomax. 10-11 knacc. -
M.: U3narensctBo « MUP»

12.  JparomunoB A.I'., Mam P.JI. buomorus. 9 xmacc. - OOO
N3narenbckuii nentp "BEHTAHA-I'PAD"

13. 3axapor B.b., Cusormnazos B.., MamonToB C.I'., Aradponora U.b.
buomnorus. 9 knacc. - M.: Jlpoda.

14. 3axapoB B.b., MamontoB C.I'., Conun IIL.W. u xap. buonorus
(nmpoduneHbIi ypoBeHs). 10-11 kmacc. - M.: Ipoda.

15. Kamenckuii A.A., KpukcynoB E.A. buonorusa. 10-11 xmacc. — M.:
Hpoda.

16. Kawmenckuit A.A., KpukcynoB E.A., Ilaceunmx B.B. buonorus
(6a3o0BbIl ypoBeHns). 10-11 kmacc. - M.: [poda.

17. Konecor [.B., Mam P.JI., benses N.H. Yenosek: yueb. mns 8ki.
oO1ieoOpa3oBar. yueo. 3aBenenuii. — M.: Jlpoda

18. KpukcynoB E.A., [laceunuk B.B. Dxonorust (mpoduiabHbIi ypOBEHb).
10-11 ximacc. - M.: [Ipoda.

11. Jlatrormun B.B. XKuBotHsbie. yueb. mist 7 k1. o01ieoOpa3oBar.
yapexaenuit. — M.: Jlpoda.

19. Mupkun b.M., Haymosa JLI., Cymatoxun C.B. Dxonorus
(mpodunwHbIit ypoBeHs). 10-11 kmacc. — M.: BEHTA-I'PA®.

20. Ilaceunuk B.B. buonorus bakrepum, rpu0si, pactenus. (6a30BbIi
ypOBeHB) 6 KJI: yueO. /yis o01ieoopa3oBar. yupexaenuii.- M.: Jlpoda.

21. Tlaceunux B.B., Cymaroxun C.B., Kamunosa I'.C. / Iloxm pen.
ITaceunuka B.B. buonorus. 7 knacc. - M.: [Ipocsemienue.

22. Tlaceunuk B.B., Kamenckuit A.A., HIsenoB I'.I'. / Tlox pen. [laceunuxka
B.B. buonorus. 8 knacc. - M.: [IpocBenienue.

23. Ilaceunuk B.B., Kamenckuit A.A., HIsenoB I'.I'. / Tlox pen. [laceunuxka
B.B. buonorus. 9 knacc. - M.: IIpocsenienue.

24. Tlonomapéa W.II., KopuunoBa O.A., Jloumnmuna T.E./mox pen
[Tonomapéoii N.I1. buonorus (6a3oBerii ypoBens). 10-11 knacc. - M.: BEHTAHA-
['PAD.



25. llonomapéBa wu.H., KopuumoBa O.A., Cumonona JIL.B./Ilog pen
[TonomapéBori N.H. buomorus (mpodunbHblii ypoBeHb). 10-11 kmacc. -M.:
BEHTAHA-TPA®.

26. Ilyroskun AJL., IlyroBkuna H.A. buosorus (6a3oBblii ypoBeHs). 10-11
KJjacc. - M.: Akagemusi.

27. CusornazoB B.Il., Aradponoa W.b., 3axapoa E.T. buonorus
(6a30BbIl ypoBeHs). 10-11 kmacc. - M.: [Ipoda.

28. Cyxopyxkosa JI.H., Kyamenko B.C., UBanosa T.B. buonorus (6a3oBbrit
ypoBeHb). 10-11 knacc.-M.: [IpocBelienue.

29. CyxopykoBa JI.H., Kyaumenko B.C., Uepnskosckas T.D. buonorus
(npoduneHeIil ypoBens). 10-11 knacc. - M.: IIpocBeuienue

30. Tepemon A.B., Ilerpocora P.A. /Ilox pen. Hukumosa A.U. buomorus
(6a3o0BbIl ypoBeHs). 10-11 knacc. - M.: BJIAZIOC.

31. TepemoB A.B., IlerpocoBa P.A. buonorus (nmpoguiabHbIA YPOBEHb).
10-11 knacc. - M.: MueMo3uHa.

32. UYepnoBa H.M., T'anymuun B.M., KoncrantunoB B.M. 3komnorus
(nmpoduneHbIi ypoBeHs). 10-11 knacc. — M.: JIpoda

JdonoJHUTeIbHAS JIUTEPATYpPa

1. bormanoBa T.JI., ComomoBa E.A. buonorus. CropaBouyHMK JIs
CTapUIEKIACCHUKOB U MOCTYyNaromux B By3bl.- M.: ASTmpecc.

2. bumny I'.JI., Kpspkanosckuii B.A. bronorus s noCcTynaromux B BY3bl.
NHTEHCUBHBIN KypC.

3. PyBunckuii A.O. OO6mas Ouosiorus (mjsg YIUIyOJIEHHOTO W3Y4YEHUS
ouosiorun). - M.: M3n-Bo «IIpoceemnieHue».

4. Kanunosa I'.C., Hukumosa E.A., IletpocoBa P.A. buosorus: Tumosbie
’K3aMeHallMOHHbIe BapraHThl: 30 BapuanToB. — M.: «HarmonansHoe 00pa3oBaHue».

5. Kanunona I'.C., Ma3zspkuna T.B. IIpakTukym 1o BBIIOJHEHHIO THUIIOBBIX
TeCTOBBbIX 3a/1aHuil EI'D. Dk3aMeHalmoHHbIE TeCThl. — M.: «DK3aMen».




