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JlomonHuTenpHas ~ 00mIe0Opa3oBaTeNbHAsl TporpaMMa IMOATOTOBJICHA B
COOTBETCTBUM C TpeboBaHusaMu DenepaqbHOTO KOMIOHEHTa TOCYJAapCTBEHHBIX
CTaHAAPTOB OCHOBHOTO OOIIETO W CpeaHero (MoJaHOTro) oO0Imero oOpa3oBaHUS II0
Oouosiorun (0a30BBIi W TPOPUILHBIA YPOBHHU), a TaKKe B COOTBETCTBUU C
«KomudukaropoM 3JI€MEHTOB COJAEpX aHUS U TpeOOBAHUN K YPOBHIO MOATOTOBKHU
BBIIIYCKHUKOB ~ 00pa3oBaTEIbHBIX OpraHu3aluil Uil  MOpPOBEIEHUS  €IMHOTO
rocyJapCTBEHHOTO »SK3aMeHa [0 Ouosoruu», paspadboranueiM DenepanbHbIM
UHCTUTYTOM TEJarOrH4eCcKuX U3MepeHuH.

B nanHoil mporpammMe mpejcTaBieHa MOAPOOHas coJepkaTeNbHas mporpaMmma
Kypca OMOJIOTHH, COCTaBJICHHAs! B COOTBETCTBUU C TPEOOBAHUSIMU TOCYAAPCTBEHHOIO
00pa3oBaTeNpHOTO CTaHAApTa W OXBATHIBAIOIIAS IIKOJBHBIA Kypc OHOJOTHH B
JECATHIX W OJWHHAIIATHIX KjaccaX. B Hee BOIIIM TakwWe pa3zieibl HIKOIHHOM
nporpamMmbl Kak «Kietka — eguHuIa XuBoro», «CTpykTypa U (QYHKIIUH KICTKN»,
«HacnenctBennass wHpOpMalus W peanusanus €€ B KIETKe», «Pa3sMHOkeHHe
opranu3MoBy, «VHIWBUAyaTbHOE Pa3BUTHE OPTaHW3MOB — OHTOTCHE3», «OCHOBBI
TCHETUKU U cenekuum». CoaepKuTcs nepedeHb TPEOOBAHUA K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB ~ O00pa3oBaTeIbHBIX  OpraHu3aluil Ui  MOpPOBEIEHUS  €IMHOTO
rocyJapCcTBEHHOT0 dK3amMeHa 1o Ouosiormu. PaccMarpuBaeTcs CTPyKTypa
sK3aMeHalMoHHOM paboTel EI'D mo Ouonoruu u cucrema ee oneHuBaHus. Takxe B
nocoOuu JaH TEMAaTUYECKHil TIJIaH, BONPOCHI JJisi MOJATOTOBKM K MPaKTUYECKUM
3aHATHSIM M CAMOIIOATOTOBKM 1O Ouonoruu s ciuymatenei  Llentpa
npoOpHUEHTAI[HOHHON PabOThl M JA0BY30BcKoro oopaszosanus (ILIITPuJI0O) (10, 11
kJacc). PazpaboTaHbl TeMbI IPAKTUYECKUX 3aHITHH MO pa3jesnaM OUOJIOTHH, KOTOPhIC
COOTBETCTBYIOT JIOTHKE TIPOTPAMMBI TT0 OMOJIOTHH.

B xone BbmosHenus 3aganuil ciaymatenu L[I[IPuJIO npuobperaroT ombIT
TECTUPOBAHUSA W KOHTPOJIS 3HAHWH, HaBBIKM MPaBUIBLHOTO BBEIOOpA WM OGOPMIICHUS
oTBeTa Ha Bonpockl EI'D.

MMEPEYEHD TPEBOBAHMI K YPOBHIO TTOJATOTOBKHU CJIYIIATEJIEN
LITPuJIO

TpeOoBaHUsT K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, OCBOEHHE KOTOPBIX
nposepsierca Ha EI'D:

1. 3HaTh ¥ NIOHUMATH:

I1.1. OCHOBHBIC TIOJIOKCHUS OMOJOTHYECKNX  3aKOHOB, TEOpUH,
3aKOHOMEPHOCTEM, MPaBUII, TUIIOTE3,;

1.1.1. OCHOBHBIC TIOJIOXKEHUS  OMOJOTUYECKHX  TeOpwil  (KJIETOYHAs;
XPOMOCOMHasI; CHHTETHYECKasl TEOPHUs SBOIIOLNHN, aHTPOIIOT€HE3A);

1.1.2. ocCHOBHBIE MOJOKEHUS YYEHUH (O MyTSAX M HANPABICHUSIX SBOJIOLNU;
H.W. BaBuioBa o neHTpax MHOroo0pasus U MPOUCXOXKIACHHS KyJIbTYPHBIX PACTCHHIA;
B.1. Bepnanckoro o 6uocdepe);

1.1.3. cymHocts 3akoHOB (I.MeHuens; CUEIUIEHHOTO HacleI0OBaHUS
T.Moprana; TOMOJOTMYECKUX PSAOB B  HACIEACTBEHHOM  W3MEHUYMBOCTH;
3apOABIIIEBOTO CXOJICTBA; OMOT€HETUYECKOT0);

1.1.4.  cymHOCTh  3aKOHOMEpPHOCTEeW  (M3MEHUMBOCTH;  CLEIJIEHHOTO
HACJIeIOBAHUSI; HACJIEIOBAHUs, CUEIJICHHOTO C MOJIOM; B3aUMOJECHCTBUS F€HOB U MX



LUTOJIOTUYECKUX OCHOB); mpaBui (AOMHHMpOBaHMS [ .MeHIens; 3KOJIOrMYecKOon
IMPaMU/Ibl);

1.1.5. cymHoOCTh rHUNOTe3 (YUCTOTHI TaMeT, TMPOUCXOKACHUS >KU3HHU,
POUCXOXK]ICHHUS YEIOBEKa);

1.2. cTpoeHue U NpU3HAKKU OMOJIOTUYECKUX 00BEKTOB,;

1.2.1. KJETOK NpOKapuOT M DYKApUOT: XUMHYECKHM COCTaB M CTPOCHHE
OpraHOUJIOB,;

1.2.2. reHOB, XpOMOCOM, F'aMET;

1.2.3. BUpYCOB, OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB I[apCTB
KUBOU PHUPO/BI (PaCTEHUM, KUBOTHBIX, TPUOOB 1 OAaKTEpUii), YETOBEKA;

1.3. cymHOCTh OMOJIOTUYECKUX MTPOIIECCOB U SBJICHUM;

1.3.1. oOMeH BemecTB M NPEBPALIECHUS SHEPIHMH B KJIETKE W OpraHU3Me,
dboTOCHHTE3, IIACTUYECKUM U SHEPreTUYECKU 0OMEH, MUTaHue, IbIXaHue, OpOKEeHHUE,
XEMOCHHTE3, BBIIEJICHUE, TPAHCIIOPT BEIIECTB, Pa3IpaKUMOCTh, POCT;

1.3.2. MuUTO3, MEI103, pa3BUTHE FAMET y LIBETKOBBIX PACTEHUI U NTO3BOHOYHBIX
KUBOTHBIX;

1.3.3. OmuIOAOTBOpEHUE y LBETKOBBIX PACTEHUH M MO3BOHOYHBIX JKUBOTHBIX;
pa3BUTHE U Pa3MHOKEHHE, HHANBHUIyAJIbHOE pa3BUTHE OpraHu3Ma (OHTOI€HE3);

1.3.4. B3auMMOJEHCTBHE TEHOB, IIOJYYEHHE TE€TEPO3UCa, IOJUIUIONU/OB,
OTJAJICHHBIX THOPHUIOB, IENCTBHE UCKYCCTBEHHOTO 0TOOPA,;

1.3.5. nelicTBUE IBUXKYILETO U CTAOMIIM3UPYIOLIEro 0TOOpa, reorpaguueckoe 1
AKOJIOTUYECKOE BUA000pa30BaHUE, BIMSAHHUE IEMEHTAPHBIX (DAKTOPOB 3BOJIIOIUN Ha
reHooH] TOMyJAH, GOPMUPOBAHKE MTPUCIIOCOOTICHHOCTH K Cpejie OOMTaHNS;

1.4. coBpeMEHHYIO OHOJOTUYECKYI0 TEPMHUHOJOTUIO M CHUMBOJIMKY IO
LIUTOJIOTHH, TEHETUKE, CETIEKIINH, OMOTEXHOJIOTHUH, OHTOTEHE3Y,

CUCTEMATHUKE, SKOJIOTUH, IBOJIIOLINH.

2. YMeTh

2.1. 00BSACHATH

2.1.1. ponb OHOJOTHUUECKHUX TEOPHUH, 3aKOHOB, IPHUHIIMIIOB, THUIIOTE3 B
dbopMHpOBaHNY COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA,

2.1.2. eauHCTBO J>KMBOM W HEXKWBOW MPHUPOIBI, POJCTBO, OOIIHOCTH
ITPOUCXO0KJICHUS )KUBBIX OPTaHU3MOB, SBOJIIOLNIO PACTEHUI U )KMBOTHBIX, HCIIOJb3YS
OMOJIOrHYeCKHEe TEOPUH, 3aKOHBI U MPaBUJIA,;

2.1.3. oTpuniaTeabHOE BIMSHUE AJIKOTOJIs1, HHKOTUHA, HAPKOTUYECKUX BEIIECTB
Ha pa3BUTHE 3apO/bIIIA YEJIOBEKA; BIUSIHUE MYyTareHOB Ha OPraHU3M YEJIOBEKa,;

2.1.4. nOpuYMHBI HACJIECACTBEHHBIX UM HEHACIEICTBEHHBIX HM3MEHCHH,
HACJIeICTBEHHBIX 3a00JIEBaHUI, TEHHBIX U XPOMOCOMHBIX MYTalIHi;

2.1.5. B3aMMOCBSI3M OPTraHW3MOB, YEJIOBEKA U OKPYXKAIOIIEH CPEAbl; TPUUNHBI
YCTOWYMBOCTH, CAMOPETYJISILIMN, CAMOPA3BUTHUS U CMEHBI SKOCUCTEM; HEOOXOAUMOCTh
COXPAaHEHHUs MHOTOOOPa3us BUAOB, 3alIUTHI OKPYKAIOIIEH CPeIbl;

2.1.6. npuuyuHBI SBOJIONMHM BHUAOB, YeNOBEKa, OWocepsl, €IUHCTBA
YeJIOBEUECKUX pac;

2.177. Mecto W PpOJp 4YEIOBEKa B MPHUPOAE; POJACTBO YEJIOBEKA C
MJIEKOITUTAIOIIMMHU )KUBOTHBIMH, POJIb PA3JIMYHBIX OPraHU3MOB B KU3HH YEJIOBEKA;



2.1.8. 3aBUCHUMOCTb 37J0pPOBbSl YEJIOBEKA OT COCTOSIHHSI OKPY>KarOUIEH Cpebl;
IPOSIBJIICHHE HACIIE/ICTBEHHBIX 3a00JIEBaHUI, UMMYHHUTETA Y YEJIOBEKa; POJIb TOPMOHOB
U BUTAMHUHOB B OpTraHU3ME;

2.2. yCTAaHABJMBATH B3aUMOCBSI3H

2.2.1. ctpoeHust U GyHKIHMN MOJIEKYJ, OPraHOUOB KIJIETKH; TUIACTUYECKOrO U
HHEPreTUYECKOro 0OMeHa; CBETOBBIX M TEMHOBBIX peakiiuii poTocuHTE3a;

2.2.2. IBWXKYIIMUX CUJI SBOJIOLNH; yTEH U HAIIPABJICHHUM SBOJIOLINH;

2.3. pemiath

3alaud Pa3HOM CIIOKHOCTU IO IMTOJIOTHH, T€HETUKE (COCTaBISATH CXEMBI
CKpEILIUBAHUSA ), SKOJIOTHH, BOJIIOIUH;

2.4. cocTaBJIsATH CXEMbI

MepeHOoca BEIIECTB U IHEPTUH B dKOCUCTEMAaX (LIEMH MUTaHUSI, ITUIIEBHIE CETH);

2.5. pacno3HaBaTh U ONMUCHIBATH

2.5.1. KJIETKH paCTEHUI U KUBOTHBIX;

2.5.2. oco0Oeti Busia o MOP(HOJIOrHIECKOMY KPUTEPHIO;

2.5.3. 6uosorudecKrue 0OBEKTHI IO UX H300PAKEHUIO;

2.5.4. 5KOCUCTEMBI U arpO3KOCUCTEMBI;

2.6. BBISBJIATH

2.6.1. oTIMYUTENBHBIC MPU3HAKU OT/IEIBHBIX OPTaHU3MOB,

2.6.2. npucnocoOJieHus1 y OpraHu3MOB K cpefe oOutanus, apoMopdo3bl U
WIN0AANTAllNN Y PACTCHUN 1 KUBOTHBIX;

2.6.3. aOnoTHYeCKHE M OMOTHYCCKHE KOMIIOHCHTHI YKOCHCTEM, B3aHMOCBSI3H
OpPraHu3MOB B 9KOCUCTEME, aHTPOIMOTCHHbIC U3MEHEHUS B 9KOCUCTEMAX ;

2.6.4. ICTOYHMKHU MYTAareHOB B OKPY’KaIOIIEH cpefie (KOCBEHHO);

2.7. cpaBHUBATH (¥ JeJIaTh BHIBOJAbI HA OCHOBE CPABHEHUS)

2.7.1. duosorndeckue 00BEKThI (KJIETKH, TKAHU, OPraHbl U CUCTEMbl OPTaHOB,
OpraHu3Mbl PACTCHHM, IKUBOTHBIX, TPUOOB © OakTepuid, IKOCUCTEMBI U
arpo3KOCHCTEMBI);

2.7.2. mporecchl u sABJICHUS (0OOMEH BEILIECTB Y PAaCTCHUH, )KUBOTHBIX, UEJIOBEKa,
MJIACTUYECKUHN U DHEPTeTUICCKU 0OMEH; (POTOCHHTE3 U XEMOCHHTE3);

2.7.3. MUTO3 U M€103; OECIOJIOE U MOJI0BOE Pa3MHOKEHHE; OTUIOJ0TBOPEHHE Y
pacTEeHHI U )KMBOTHBIX; BHEITHEE U BHYTPEHHEE OILIOJOTBOPEHHUE;

2.7.4. popMBbI eCTECTBEHHOTO 0TOOPA; MCKYCCTBEHHBIN U €CTECTBEHHBIN 0TOOD;
crocoObl BU000pA30BaHUs; MaKpo- M MHUKPOIBOJIIOLMIO; IMYyTH W HaNpaBlICHUS
ABOJIIOIINH;

2.8. onpeesifiTh

MPUHAJIC)KHOCTD OHMOJIOTUYECKUAX 00BEKTOB K ONPEAECICHHON
CUCTEMAaTHUYECKOH Tpymnmne (Ki1accupuKaims);

2.9. anaausupoBartb

2.9.1. pa3nuuHble TUIOTE3bI CYIIHOCTH KU3HU, IPOUCXO0KICHUS KU3HU, PA3HBIX
TPYII OPraHU3MOB U YEJIOBEKA, YEJIOBEUECKUX PaC, IBOJIIOLIUIO OPTAHU3MOB;

2.9.2. cocTosiHUE OKpY>KAIOIIEH cpebl; BIUSHUE (PAaKTOPOB PUCKA HA 3I0POBHE
YEeJIOBEKA; TIOCIEACTBUS JCATEIHHOCTH YEJIOBEKa B HSKOCHCTEMax, TJI00aTbHBIC
AHTPOIIOTCHHBIC U3MEHEHUS B Onocdepe;



2.9.3. pe3ynpTaThl OMOJIOTMYECKUX HKCIIEPUMEHTOB, HAONIOACHUN MO WX
OIMCAHMUIO.

3. Ucnoab30BaTh NpUOOpPETEHHBbIC 3HAHUS M YMEHHUS B INPAKTHYECKOM
AeATeTbHOCTH U NIOBCEIHEBHOM KU3HH

3.1. njis1 000CHOBaHUA

3.1.1. mpaBuiI MOBEICHUS B OKPY>KaIOIIEH cpefie

3.1.2. Mep nNpoQUIAKTHUKK pacHpOCTpaHEHUs 3a00JIEBaHUM, BbBI3BIBAEMBIX
pacTeHUsSMH, >KMUBOTHBIMH, OakTepusMu, rpuOaMu U BHpPyCaMH; TpaBMaTHU3Ma,
ctpeccoB, BUY-undexuuu, BpeaHbIX NPUBBIYEK (KypeHHE,  aJKOTOJIU3M,
HApKOMAaHHUA); HapyIICHUsS OCAHKH, 3pEHUS, CIyxa, WH(EKIMOHHBIX M MPOCTYIHBIX
3a00J€BaHUM, CTPECCOB, BPEAHBIX MPHUBBIYEK (KYpEHUE, AIIKOTOJIU3M, HAPKOMAaHHUS);

3.1.3. oOkazaHus NEpBOM IOMOLIM IIPU TPABMAX, HPOCTYIHBIX M JAPYTHX
3a00J1€BaHUsX, OTPABICHUH MUILIEBbIMH POAYKTAMM,

3.1.4. cnocoGoB BbIpalllMBaHUs M PA3MHOXKEHUS KYJIbTYPHBIX PAacTEHUU U
JOMAIIIHUX KUBOTHBIX, YX0/1a 3a HUMH.

COJEPXAHUE KYPCA BMOJIOT N

OcHOBHbBIEC IPU3HAKHU KUBOTO. JKuBbIe cucTeMbl. CIOCOOHOCTD JKUBBIX CUCTEM
K OOMEHy BellecTBOM M d3Hepruei. CHocCOOHOCTh pearupoBaTh Ha HU3MEHEHUS
okpyxaromei cpenbl. IlpucrnocobneHHocTh K cpeae obutaHus. CrnocoOHOCTh K
caMOBOCTIPOU3BOJICTBY. CIOCOOHOCTh K HCTOPUYECKOMY PA3BUTHIO — DBOJIIOIHH.
CloKHOCTh  OpraHu3allid. YPOBHU OpPraHU3alllMd  KUBOTO:  MOJIEKYJISIPHBIM,
KJIETOYHBIN, TKAHEBOMW, YPOBEHb (DYHKIIMOHATBLHBIX CUCTEM, OPTaHIU3MEHHBIN YPOBEHb,
yYpOBEHb BHJIa, YPOBEHb OHMOIEOIeHO3a, YpPOBEHb Omocdepbl. MeToapl u3yueHus
Ouonoruv HaOMIOCHNE, CPABHEHHE, SKCTIEPUMEHT, UCTOPUUECKHUI METO/I.

Kinerka — enmHuna xkuBoro. XMMHUYECKHI COCTaB KIETKUA. buomormyecku
BAKHBIE XUMHUYECKHE  DJIEMEHTBI, KHUCJIOPOH, YIVIEpPOH, BOJOPOA,  a3oT.
Heoprannueckue coennnenus. Boma u ee couctBa. Bomopoanas cpszp. Coun.
Karnonsr: Na*, K*, Ca*, Mg* u ap Anmons:: Cl-, HCO*. HSO* u nmp. Ocmoc.
Opranuyeckue coeMHEHUss. MOHOMEpPHI, OUOTIOTUMEPHI. YTJIEBOJbI U UX CTPOCHUE.
I'mokosza. Kpaxman. Lemmronoza. I'nukoren. XutuH. OyHKIUMU  yIVIEBOJOB:
CTPYKTypHasi, sHepreTudeckas, peunenropHas. Jlunuabsl U ux crpoeHne DOyHKIHUH
JUIHJIOB: CTPYKTYpHas, OJHEpPreTUYecKas, 3alluTHas, peryiaaropHad. benku
AMMHOKHCIIOTBI, UX CTPOEHUE U CBOMCTBA. AMHHOTpYIIA, KapOOKCUIbHAS TPYMIa,
panukan. [lentunnas cBs3p [omunentun. Ctpoenne 6enkoB CTpyKTypa: TEepBUYHAS
BTOpUYHAsA, TPETUYHAS, YeTBepTUYHAs. Poib mucynbGuIHBIX CBSA3EH, BOJOPOAHBIX U
ruapodoOHbIX B3ammojencTBuil. DyHkumm OenkoB. benkn — cTpouUTETbHBIHN
Marepuan. benku- depmentsl. Perynaropasie Oenku. AntuTena. benkn — ucTouHuK
sHeprun. HyxkienHoBble KucioThl. Tumbl HykiaenHoBbix kucior: JIHK, PHK.
CtpoeHue HyKJIE€OTHI0B U HYKJIEMHOBBIX KUCIOT. Jle3okcupubo3a, pudo3a, a30TUCThIE
OCHOBaHMWsS — QJCHUH. TyaHWH, UWTO3WH, TUMHH. ypauui. [lpuHUOmn
KOMIUJIeMeHTapHOCTU. [loHsiTHE O HOcuTelne TreHeTUYecKor (HacieaCTBEHHOM)
uHdopmarmu. OcnoBubie Buabl PHK: uPHK, TPHK, pPHK. A neno3untpudocdopnas
kuciota — AT® TloHaTHe 0 MPOMEXYTOUHBIX M KOHEUYHBIX MPOJYKTaX OMOCHUHTE3A.
PerynstopHsle 1 CUTHAJIBHBIE BEMIECTBA. BUTaMUHBL.



Crpykrypa m QpyHKuMH KJIeTKH. KneTka — sneMeHTapHas €JUHULA KUBBIX
cucteM. [lonsitue 00 opraHoujgax M BKIOUEHHSX KieTku Kiierounas teopus
[Tonoxenust knerounou teopuu. Ponws T. IlIBanna. M Illnennena, P. Bupxosa B
CTAaHOBJICHUM KJIETOYHOU Teopuu. OCHOBHBIE COCTaBHBIE YAaCTU KIETKHM MeMOpaHa,
uTOoIIa3Ma, sapo. Pasmepsl u ¢popma kinetok. OOIIHOCTh MPOUCXOKIEHHUS KIIETOK.
[Inasmatuueckass  meMOpaHa.  JIBOMHOM  MOJEKYISPHBIM  CJIOM  MOJIEKYII
dochomunuaoB. MemOpanubie Oenku. [nukokamukc. Kierounas — crTeHka.
MembpanHnas nponuniaeMoctb. [laccuBHbIi TpancnopT: Audy3usi, HOHHBIE KaHAJbI,
OeNKU-TIEPEHOCUUKH. AKTUBHBIM TpaHCHoOpT: ¢aro- um muHOUMTO3. lluTommasma:
[IUTO30Jb, KJIETOYHBIH cKkeneT. OpraHouabpl IUTOIUIA3MbI: MEMOpaHHBIE U
HeMeMOpanHble Ctpoenue u pyHkiuu saaomiazmaruaeckoit cetu (II1C). Ctpoenue
u ¢yukius pudbocoM. Kommiekc I'onpmku — ctpoenue u (ynkiuu. CtpoeHue u
(yHKUMKA JU30COM. MUTOXOHAPUU — DHEPreTUYECKUe OpraHoujbl. J[BoiiHas
MeMmOpaHa, KpUCThl. Yuyactue B cuHTe3e AT®. I[lmactuapl: XJIOpOILIACTHI,
XpoMoIutacTel, Jiedkornactel.  Crpoenwe  xnopomiacra. I'panel. Hamuuwme
COOCTBEHHOT'0 F€HETUYECKOTO0 ammnapata. @yHKuu miaactul. OpraHoubl ABHKEHUS
KJIETKU: JKTYTUKH, PECHUYKHU, JIO)KHOHOKKH. POJIb IIUTOCKENeTa U MUKpPOTPYOOUEK.
Kiterounsle BKIIIOUEHHMs. 3HAYEHHE KIIETOYHBIX BKIOoueHui. Snpo Crpoenue sapa.
Anpsiko. Bexgymas poins sapa B HaCIEACTBEHHOCTH. XpoMOCcOoMBI. [Ipokapuotsl u
syKapuoTbl. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT. ObecredeHue KIeToK
sHeprueid. Tumbl muTaHusa: aBTOTPO(bI, TeTepoTpodbl, MUKCOTPOPBL. DOTOCUHTES.
Ponb ¢poTtocunTesa nns xu3Hu Ha 3emie. Xiopopuiul. AKKyMyJIsLHs SHEPTUU CBETA.
HAJI®. ®oronu3 Boabl. CBeroBass U TeMHOBas (a3el doTocuHTe3a. Poip ATO.
I'pansbl. IIpogykTel porocunTeza buosornueckoe okucinenue u ropenue. Kucnopon,
HAJI® u HAJ[ — akuenTopsl 3JE€KTPOHOB B KIETKe. [IepeHOCUMKH AIEKTPOHOB.
Axkymynstopsl sHeprun — AT®, HAJI-H™ u HAJI®. KoreuHble IPpOAYKTHI TOJIHOTO
OKHCJICHHUsS] OPTaHUYECKUX BEIIECTB B KJIETKE IPU ydacTuu Kuciopozaa. Ilonstue o
Oopoxenuu u ero tumnbl. ['mukonus. HAJL kak akientop 351ekTpoHOB. bruonorudeckoe
OKuCJeHHe Tpu ydacTuu kucimopona. lluxn Kpebca — mukiaudeckuil mpoiiecce
OKHUCJICHUS TUPOBUHOTPANTHON KHUCIOTHL. Anerwi-kopepment A. OOpa3zoBaHue
oorateix suHeprucit mosekyn HAJI-H™ u ux ponb B cuntese AT®. MutoxoHapuu —
SHEPreTUYECKHe CTaHUMM KIeTKU. Llenb mepeHoca 3neKTpoHOB. OKHCIHTEIBHOE
dochopunupoBanue. [Tporonnsiii kanan. ATd-cunrerasa. [IpeodpazoBanue sHEPTHH
TpaHCMEMOPAHHON Pa3HOCTH MOTeHIManoB. Teopuss Mutuenna.

Hacaencrennass undgopmanuss u peanmsauusi ee B kierke. [[HK —
MaTepualibHbId HOCHUTENb HacheAacTBeHHoM uH(opmarmu. JIHK — martpuma s
cunrtesa OenkoB. YBoenue JIHK. I'en — enqunuiia HacaeACTBEHHOM (Mr€HETHUYECKON)
uHpopmaruu. Peanuzanuu reHernyeckod mHdopmanuu — cuHTe3 OenkoB. Craauu
CUHTE3a OCJIKOB: TPAHCKPUIIMS, CIUIAWCHUHT, TpaHcasuusa. Xoa oopazoBanust n”PHK.
PHK-nosmmmepasa. 'pynna renoB — onepoH. I[Tpomortop. Ctpykryphsbie rensl. JJHK —
nPHK — Oenok. 'enetnueckuit koa u ero coiictea. Kon tpumnernsiii. Kogon. Kona
BeIpOkAeHHBIM.  Kox  HemepekpeiBarommiica. Koxm — HempepeiBHbIM.  Konx
yHHUBepcaabHbId. CHHTE3 MOJIEKYIbI Oenka, cTaauu Tpancasuun. Tpancnopraas PHK
(TPHK). Cunte3 Oenka Ha pubocome. Ilommcoma. Perymsuust TpaHCKpUNLMHM U
TpaHCISIUUKU. Perymsuusi TpaHCKpUIUMU M TpaHcisauuu y Oakrepuil. Ilonsatne o



cyoctpare. benok-penpecccop. Peryisiuusi TpaHCKPUIIIMK U TPAHCISIIUN Y BBICIINX
opranu3moB. [loHsiTHE O KJIETKax-MUIICHSIX U Oenkax-peuenropax. | eHHas
uHxeHepus. Buexpomocomubic Mosekynbl JJHK — mnasmuasl. PekomOuHaHTHas
nnazmuaa Knerounas unxkenepus. buotexsosorus.

Pa3zmHo:kenne opranm3moB. JleneHue kieTku. Mwuto3. KieTOUHBIA LMKIL.
ITonroroBka k aenenuto. MaTepdaza. Xpomocombl. XpomaTtuisl. LlenTpomepa. dazbl
muTo3a: mpodasza, meradasza, anadaza, Tenodasa. buosornyeckoe 3HaUCHUE MHUTO3A.
becrionoe wu momoBoe  pa3MHOXKeHHEe. Bumbl  Gecnosioro  pa3MHOMKEHUS:
criopooOpa3oBaHue, BEreTaTUBHOE  pa3MHOXKEHHE, TMoukoBaHue. [lomoBoe
pa3mHoxeHue. [lonsaTre o ramerax, moJIOBBIX kene3ax. Meno3. Habopel xpoMocom:
JTUTUTOUAHBIN, TaTIONIHBINA, TONMUIUIOUIHBINA. Da3bl Melio3a. Ocobennoctu mpodassi |
MeroTuueckoro neneHus. Kowwroranuss u mepekpect xpomocoM. KpoccuHrosep.
Pa3nooOpa3ue ramer buonormueckoe 3HaueHue Meio3a. OOpa3oBaHUE MOJIOBBIX
kieTok. Criepmarorenes. OBorenes. CpaBHUTENbHBIE OCOOEHHOCTH CIIEpMaTOreHe3a U
oBoreHe3a. CTtpoeHre NOJIOBBIX KIETOK. OIUIOJOTBOPEHUE Y >KMUBOTHBIX. 3HUIOTA.
[Taprenorene3. OmIOAOTBOPEHUE Y MOKPBITOCEMEHHBIX pacTeHUl. [armongHbie
MUKpPOCTIOpbl — mbUIbLIEBbIE 3epHaA. Crnepmun. Sitnekinerka. TpuruiongHbrin
sHAO0CcIEpM. JIBOMHOE OIUIOAOTBOPEHUE. bHOI0OTHYEeCKOE 3HAYEHHUE OILIOAOTBOPECHMUS.

NuauBuayajibHOe pa3BUTHE OPTaHU3MOB — OHTOreHe3. [[poGiieHre 3UroThl.
biiacromepsl. bnactyna. biaactonens. ['actpyna. biiacronop. Okronepma, sHTOAEpPMA,
Me3ojaepma. BzaumomnusHue uactedt 3apojsimia. [loHstue 00 opranuzarope.
Heiipyna. OOpa3zoBanue opraHoB. BiusiHue BHEIIHMX YCJIOBUM Ha pa3BUTHE
opranu3MoB. OpraHusM Kak €IMHOE LIeJIoe. YPOBHU MPUCIOCOOTIEHUsI OpraHu3Ma K
W3MEHSIONIMMCST YCIIOBHSIM: KJIETOUHBIM, TkaHeBoul. Camoperymsinus. ['omeocras.
buonornueckne yacel. Potonepuoausm. Ce3oHHbIE pUTMBL. CyTOYHBIE PHUTMBI.
AHabunos.

OCHOBBI TeHEeTHKHU U CeJIeKIUHU. ['eHeTuKa — HayKa O HACJIEICTBEHHOCTH U
U3MEHUMBOCTH Opranu3moB. I'en — yuacrok ™osekynsl JIHK. I'. Menngens —
OCHOBOITIOJIO)KHUK reHeTuku. ['mbpumonorndeckuit meroa. CkpemmBanue. ['omo- u
reTepo3uroTHbI opranu3m. Genortutn. ['enotun. ['uGpuapl. YucTeie TUHUN.

AnpTepHaTHUBHBIC MPU3HAKKW. MOHOTHOpHUIHOE CKpemuBanue. [1epBoIil 3akoH
Mennens. JloMrHaHTHBIC, pEIIECCUBHBIC TPU3HAKK. EnrHOOOpa3ne rudpu10B IEPBOTO
nokosieHus. Bropoii 3akon Mennens. Pacmienyienne npu3HakoB y THOPUIOB BTOPOTO
nokojeHus. [lpuunHa pacuienyieHus MPU3HAKOB y TUOPUIOB. AJUICNIbHBIC T'EHBI.
AHanusupymoliee ckpemuBanve. HemonmHoe noMuHupoBaHue. [IpuUHIMIT YKUCTOTHI
ramet. luruOpuaHoe ckpenuBanue. HezaBrucumoe HacnenoBanue. Pemerka [lenerra.
Tpetuit 3akon Mennena. Cratuctuueckuil xapakrep 3akoHoB I'. Mennens. T. Mopran
- CcO3JaTeab XPOMOCOMHOM TEOPHHM HACJIEACTBEHHOCTH. ['pynmbl CUEIICHHUS.
CuenyieHHOE HaclieqOBaHKE. SIBIEHUE MEPEKPECTAa U HAPYIICHUE CLETUICHUS T'€HOB.
PexomOunarmst reHoB. Kaptel xpomocoM. I'enom. I'enetuxa mnona. IlomoBbie
xpomocombl. HacnenoBanue, cuersienHoe ¢ nojom. ['emodunus. B3aumopeiicteue
reHoB. MHOXecTBeHHOe JeiicTBue TeHa. (OTHOIIEHWE TeH — I[PU3HaK.
[uTonnazmaruueckas HACJIECTBEHHOCTb. MarepuHckoe HACJICIOBAaHHUE.
KauecTBeHHBIE W KOJWYECTBEHHBIE NPU3HAKU. BiusHHEe yCIOBUU Ccpenbl Ha
Ka4eCTBEHHbIC MPU3HAKU. BiMsiHUE yCIOBUN Cpelbl HA KOJIMYECTBEHHBIC MMPU3HAKH.



Hopma  peakmmmn.  3aKOHOMEPHOCTH  WM3MEHYMBOCTH.  MoauduKkanuoHHas
M3MEHYMBOCTh. BapualmoHHBI psja, BapuallMoOHHAas KpuBas. HacnemctBeHHas
U3MEHYMBOCTh.  TWNBI ~ HACIEACTBEHHOW  M3MEHYHMBOCTH. | eHOTHIIMYECKas
M3MEHYMBOCTH [[uTOmIa3maTudeckast i3MeHUYNBOCTh. KoMOMHATHBHAS N3MEHYHBOCTh
— HE3aBUCHMOE PaCX0XJICHUE XPOMOCOM, pEKOMOMHAIIHMS TEHOB, ClTydaifHasi BCTpeda
rameT. MyTalMoHHass M3MEHYMBOCTh. MyTanuu. DKCHEPUMEHTAILHOE MOJIyYeHHUE
MyTanuil. 3aKOH TOMOJIOTHUYECKHUX PSJOB HacleICTBEeHHOM u3MmeHunBoctd. H U
Basunos. HacienctBeHHas H'3MEHYMBOCTH UeloBeKa. | eHeTnka u Menuinaa. MeTo b
M3YYCHHUS HACIEJACTBEHHOCTH YEJOBEKAa: T'€HEAJOTWYECKUI METOJ,, OJM3HELOBBIN
METO/I, IUTOTCHETHUECKUI METOT, OMOXUMUIECKUNA METOI.

BOITPOCHI JJI KOHTPOJIA 110 PA3JIEJIAM ITPOI'PAMMBI

Mmuozoobpa3zue sxcueoeo mupa. Yuenue o kiemxe. OCHOBHbIE NONIOHCEHUSL KIEeNOYHOU
meopuu

1. YpoBHH opraHu3aIiuy KHBoro. Kpurepnun )KUBBIX OPTaHU3MOB.

2. Kuerka — sneMeHTapHasi €IMHUIIA >KUBOM cUCTeMbl. COBpEMEHHOE OINpe/eieHHEe

KJICTKH.

3. TlosiBnenue u pas3BuUTHE KIETOYHOM Teopud. OCHOBHBIC TMOJIOKEHUS KIECTOUHOU

TEOPUHU.

4. Crpoenne u (yHKuu kineTok. OCHOBHBIC COCTaBHBIE YAaCTH KJIECTOK: MeMOpaHa,

IIUTOILIIa3Ma, SIPO.

5. Kirerounsle 1 HEKIIETOUHBIE OpraHU3MBI. [[pOKapUOTHI U SYKApPUOTHI.

6. Muoroo6pasue kinerok. yHKnoHaabHas AuddepeHIuaIys KIeToK.

Xumuueckasa opeanuzayus kremxu. Heopeanuueckue sewecmea kiemxu
1. buonornyecku BaKHbIE XUMHYECKHUE JIEMEHTBI. Makpo- U MUKPOAJIEMEHTHI.
2. Heopranuueckue coenunenus. Bona u ee cBoiictBa. BomopoaHas cBsi3zb. Posb Bosb

B )KM3HEICATCILHOCTH KIIETKH.
3. Comu. Katmonsr: Na*, K*, Ca?*, Mg?* u n1p. Anmonsr: Cl-, HCO*, HSO* u np.

Xumuueckas opeanusayus knemxu. Opeanuueckue gewecmed. Yenegoowl
1. Oprannueckue coequHeHns. MOHOMEpHI.
2. buononuMepsl.
3. 3HaueHue yrieBOAOB B CTPOECHUU U GYHKIMOHUPOBAHUH KIIETOK.

buonocuueckue nonumepol. benxu. Opeanuyeckue MONEKYIbl — HCUPLL U TUNOUObL
1. Benku. AMUHOKHUCIIOTHI, KX CTPOEHUE U CBOWCTBA. [lenTuiHas cBA3b.
2. Poub 1 cBOICTBA OEITKOB B KJIETKE.
3. Jlunuael ¥ UX ydacTUe B MOCTPOCHUHU U (DYHKIITMOHUPOBAHUU KIICTKU.

buonocuueckue nonumepvl — HyKIEUHOBLLE KUCTIONIbL
HyKJICI/IHOBBIe KHCJIOTBI U X POJIb B KJICTKC.

JIHK u PHK. AT®.
3. Pemenune 3amau.

N =

HCZDVQ;‘CHCI}Z Uumonia3mamudecKasl M€M5DCIHCZ. Tpchnopm eewecme




1. Ilna3matuueckas mMemOpaHa. JIBOMHOW  MONEKYJNAPHBIA  CIOM  MOJEKYI
dbochomunuaoB. MemOpannbie 6enku. ['nmukokanuke. Kiierounas creHka.

2. MeMOpaHHasi IPOHUIIAEMOCTh. TpaHCTIOPT BEIIECTB.

3. ITaccuBHblil Tpancnopt: qudPy3usi, HOHHbIE KaHAJbI, OCIKU-TIEPEHOCUUKH.

4. AxtuBHBIN TpaHcnopT. DaronuTo3 ¥ MUHOLUUTOS.

Opzarnoudvul sykapuomuueckou kniemxu. Knemounoe si0po. Xpomocomwi. Bupycoi —
HeK1emounas hopma HcusHu

OCHOBHBIE CBOMCTBA M CTPOEHHUE LIUTOIIA3Mbl. [[1T03011b, KJIIETOUHBIN CKETIET.

OpraHoupl HIATOIUIA3Mbl: MEMOpPAaHHbBIE U HEMEMOpPAHHBIE.

OnnomeMOpanHbie cTpyKTypbl KieTku: JIIC, kommuieke ['onpaxu, TM30COMBI.

Crpoenue u pyHKIMH 3Ha01Ia3MaTudeckou cetu (DI1C).

Kommuekc ['onbmpku — ctpoeHne u GyHKIIH.

CrpoeHue U QyHKIHMH JTU30COM.

CrtpoeHue 1 poJib MUTOXOHIPHUI B KIIETKE.

CrpoeHue 1 pyHKIMHU IJIACTU]] B PACTUTENIbHBIX KJIETKaX.

. HememOpanHbie opraHouipl: pudOCOMBI, MUKPOTPYOOUKU. KneTouHslit IeHTp.
10 XKrytuku, pecinuku, MUOGGUOpHILTEL. OpraHesuibl CIeHAIbHOIO Ha3HAYECHHUS.
11.Crpoenue u pyHKIMU KIETOYHOTO Sapa.
12.TTpokapuoTsl u dykapuoTsl. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK DYKapHOT.
13.Heknerounast ¢opma >xu3HH. OCOOCHHOCTH CTPOCHUS W (YHKIIMOHUPOBAHUS
BHUpYycoB. PaznooOpazue (popmM BUPHOHOB.

©CoNokLNE

Anabonus. Peanuzayus nacnedcmeennou ungopmayuu — buocurnmes beixa.
1. OOMeH BemecTB U MPEBPAIICHUE SHEPTUH — OCHOBA JKMU3HEICSITEIIHHOCTH KICTKH.
DTansl MeTaboIM3Ma.
buocunTes 6enka. Ponbs JIHK B npornieccebnocunTesa Genka.
I'eneTnyeckuii KOJ M €ro CBOMCTBA.
Tpanckpunius. O6pazoanue nPHK.
CunTtes moniekynbl 6enka — Tpancisius. TPHK. THonucoma.
Perynsmust TpaHCKpUIIIIAKA U TPAHCIISIIAK Y OAKTEPHii, BBICITUX OPTaHU3MOB.

ok ow

Aemompodhnuiil mun oomena sewecms. Pomocunmes. Xemompodusm.
®dotocuntes. [Turments! porocunTesa. Xmopodust. ['paHbr.
CaetoBas ¢aza porocunTesa. Akkymyssinus sHeprun ceeta. HAJ[D.
DOoTONMU3 BOABI.
Oco0eHHOCTH MPOTEKaHUsI TEMHOBOM (ha3bl (DOTOCHHTE3A.
[IponykThl poTOCHHTE3A.
Ponb gpoTtocunTe3a 115 )KU3HU HA 3emiie.

ok wbdrE

Onepzemuueckuil 0omen — kamaboausm. Tunvl nUmManus, OpeaHu3Mos.
1. Obecnieuenne KIETOK HSHepruen. TuMbl MHUTAaHUA: aBTOTPO(DBI, TETEPOTPO(HI,
MHUKCOTPO(QBI.
2. buonornueckoe OKUCICHUE U TOPEHHE.
3. TloaroroBUTENBHBIN dTAIl.




4. TlepBbIid dTan YHEPTETUUYECKOTO OOMEHA — OKHCICHHE 0€3 y4acTHsl KHCIOPOJa.
' muxonus.

5. buonornueckoe okucieHue ¢ yuyactuem kuciopoja. [uxn Kpedeca. O6pazoBanue
ATO.

6. MI/ITOXOH,Z[pHH — SHCPI'CTHUYCCKHUC CTAaHIIUHN KIICTKH.

Jlenenue knemox. Tunvl OeeHus Kiemok.
1. JXu3HeHHBIH MK KJIETOK. THUIEI IeJIeHUS KIIETOK.
2. Muro3. ®a3bl nenenus. Uarepdasa.
3. buosornyeckoe 3HaueHUE MUTO3A.
4. becnosioe pa3sMHOXKEeHHE. Buipl 0ecrionoro pa3MHOXKEHHS: CIIOpooOpa3oBaHUE,
BETr€TaTUBHOE Pa3MHOKEHHE, TOUKOBAHUE.

Ilonosoe pasmuoacenue. Metios
[TomoBoe pazmHoxkeHue. [IoHsATHE 0 ramMmeTax, MOJIOBBIX JKEJIE3aX.
CrtpoeHue MOoJOBbIX KIETOK. ['ariouIHOCTh KIETKHU.
Meito3. @a3el Menio3a. Konwroranus. Kpoccunrosep.
buonornueckoe 3HaueHnEe MeHo3a.
CpaBHuUTENBHBIE 0COOCHHOCTH CIIEPMATOT€HE3a U OBOT'€HE3A.

g E

Onnodomeopenue. Ocobennocmu oni000meoperUsl Y pAcmeHutl U HCUGOMHbLX.
llapmenocenes. Hnousudyanvrnoe pazgumue op2aHu3Mos.

1. OmnopoTBOpeHue y )KUBOTHBIX. [IperMyIiecTBa BHyTPEHHETO OIIOI0TBOPEHUS 110
CPaBHEHMIO C HAPYKHBIM. 3UTOTA.
2. JIBOIHOE OTLIOIOTBOPEHHE Y TOKPHITOCEMEHHBIX pacTeHUI. 3HaUCHHE YHI0CTIEpMa
Y LIBETKOBBIX PACTEHUMU.
3. buonoruueckoe 3HaYeHNE OMIIOOTBOPEHUSI.
4. OnTtoreHes. Dtanbl MHAUBUIYATBHOTO PA3BUTHUSI OPraHU3MOB.
5. DMOpHOHaIbHOE pa3BUTHE: JpPOOJEHUE 3UTOTHI, TacTPYJSLHUsA, OpPraHOTEHE3.
DOMOpHOHaIbHASI UHIYKIIHSL.
6. [MocTamOpuonansHOE pazButHe. [Ipsimoe 1 HENMpsiMOe pa3BUTHE.
/. BnusiHMe BHEUIHUX YCJIOBUIl HA pa3BUTHE OpTraHU3Ma.
8. YpoBHH  mpHCIOCOOJEHHMS]  OpraHu3Ma K  HU3MEHSIONIMMCS  YCJIOBHSIM.
Camoperynsauusa. I'omeocta3. buonormueckue uvacel. dortonepuoausm. Ce30HHbIE
putMbl. CyTOYHBIC PUTMBI. AHAOHO3.

Ocnosvl cenemuku. 3axonomepnocmu Hacieocmseernocmu. Monocubpuonoe
ckpewusanue. 3axouvl Menoens. Anarusupyrowee cKkpeujusanue.

1. I'eneruxa — HayKa O HACJIEACTBEHHOCTH U U3MEHUUBOCTH.
2. Uto Takoe Te€H, HAaCJEJICTBEHHOCTh, HacijemoBaHue? I'enormn. denorwu.
AunenbHble TEHBl. JOMMHAHTHBIE W PELECCHUBHBIC NPU3HAKU. ['OMO3ZUTOTHBIN U
reTePO3UTOTHBIN T€HOTUIL. YNCThIE TUHNM.
3. Monorubpuanoe ckpeumBanue. Ilepseiii  3akon ['.Mennpens. [IpaBuno
eaMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUSI.
4. Bropoii 3akoH Menens. [IpuunHel pacimenieHus Ipu3HakoB y OPraHUu3MOB.




5. OcobenHocTu ropoxa, 0xarogapsi kotropbiM [.MeHnzens BbIOpan 3TO pacTeHHE B
KayecTBe OOBEKTa JJIsi CBOUX HUCCIIEOBAHUI.

6. AHanu3upyrolee CKpeluuBaHue.

7. Pemenune 3amay.

ﬂu2u6pudﬂoe CKpeuiusarue. Heszasucumoe pacuienjienue npusHaKoe. HDCZGMJZO
yucmomol camem.

1. AuruOpuaHoe CKpeluBaHHE.

2. HezaBucumoe pacmieniienue npusHakoB. Pemerka [lennera.

3. Tperuii 3akon [.Mennens.

4. B 4em 3aKit0yaeTcsl MPABUIIO «UUCTOTHI TAMET» U KAKOBBI €T0 IUTOJOTUYECKHE
OCHOBBI?

5. B uem 3akirouyaeTcst cTaTUCTUUECKUI XapakTep 3akoHOB I .MeH e 1 KaKOBBI €ro
MIPUYHHbBI?

Bzaumooeticmseue meocoy annenbhblmu 2eHamil.
B3aumopeiicTBre Mex 1y ajuienbHbIMU TeHaMu. [lonmHOe noMuHHpOBaHueE.
Henonnoe nomuanpoBaHue.

KonomunanpoBanue.

Y10 Tak0o€ MHOKECTBEHHBIN alIean3M?
HacnenoBanue rpynn KpoBH 4eIOBEKa.
Pemienue 3amau.

ok wdE

Bzaumooeticmseue meorcoy nHeannenibHbiMu 2eHaAMU.
B3auMopeiicTBre MEXy HEAJUIETIbHBIMU T€HAMM.
KommniementapHocTs (HOBOOOpa3oBaHuUe).

OnmucTas.

[Tomumepusi.

MHOXeCTBEHHOE IEHCTBUE TCHOB.
Pemnienue 3amau

ok wdE

Cuennennoe Hacredosanue. XpomMoCcoMHAs Meopusl HACIe0CMBEHHOCHU.
CreruieHHOE HaCJIeI0BaHNE MTPU3HAKOB, €T0 IIUTOJIOTUIECKUE OCHOBBHI.
['pynmer cuerienns reHoB. CKOJIBKO TP CHETUICHUS Y APO030(UIIbI U YeIOBEKa?
OCHOBHBIC MTOJIOKEHUSI XPOMOCOMHOM TEOPHH HACIICICTBEHHOCTH.
Kpoccunrosep u ero 6Mojoruyeckoe 3HaueHue.
. Ilonatne o reHeTmdeckux kaprtax. [Ipu3HaKu, Haclemyemble CIEIUICHO APYT C

IPYTOM.

agbrwnE

I'enemuxa nona. Hacnedosanue, cuennennoe ¢ noiom.
1. AyTOCOMBI 1 NOJOBBIE XPOMOCOMBI.
2. T'omorameTHbIi M TeTeporamMeTHbId moj. [IpuMepsl OpraHu3MOB C MYKCKOM U
KEHCKOM TeTepOraMeTHOCTBIO.
3. I'emodumnus.
4. OcoOEHHOCTH IUTOIIA3MATHYECKOW HACIEACTBEHHOCTH.
5. Pemenue 3anau.




Tenemuxa yenosexa.
1. OcoOeHHOCTH YeI0BEKa KaKk 00bEKTa TCHETHUKH.
2. TlpuBenuTe mnpuMepsbl JOMHHAHTHBIX W PEIIECCUBHBIX IPHU3HAKOB YEJIOBEKa,
00YCJIOBJIEHHBIX T€HAMHU ayTOCOM U X XPOMOCOMBI.
3. T'eHHBIC U XPOMOCOMHBIE 3a00JICBaHUS YeIOBEKa.
4, Meroapl HW3y4YeHUs TEHETHKH 4YeJIOBEKa: T'€HEaJOTMUYCCKUU, OMOXMMHUYECKUH,
OJIN3HEIIOBBINA, IUTOTEHETUYECKUH, TTOMYJIAIIMOHHO-CTaTUCTUYECKUIA.
5. KakoBo mpOMCXOXKIEHHWE ¥ TEHETUYCCKHE OCOOCHHOCTH MOHO3UTOTHBIX H
JIIU3UTOTHBIX OJIM3HEIOB.

3axonomeprnocmu uzmenyusocmu. Popmwvt uzmenuusocmu. Moougpukayuonnas
USMEHYUBOCID.

UTo Takoe N3BMEHYMBOCTh? 3aKOHOMEPHOCTH N3MEHUYUBOCTH.

MoaudukaimoHHas U3MEHYUBOCTb.

Bapuauunonnsii psaa. Bapuanronsas U3MEHYHMBOCTD.

HacnencrBennast n3aMeHUYnBOCTD. THUIIBI HACIEACTBEHHOW N3MEHYUBOCTH.

[uTonnasmarnuueckast U3MEHUYUBOCTb.

abrwnE

Hacnedcmesennas usmenuusocme.
1. I'eHoTunuueckass M3MEHYMBOCTh. MyTanuu. OKCHEPUMEHTAILHOE TOJyYEHHUE

MyTaLuH.
2. MyranroHHas ©3MEHYHUBOCTh: TeHHAs, XpOMOCOMHAasl, TeCHOMHas.
3. KoMOuHaTthBHAass HW3MEHUMBOCTh — HE3aBUCHUMOE paCXOXKICHHE XPOMOCOM,

peKOMOUMHAIMS T€HOB, ClTydaiiHasi BCTpeua raMmeT
4. TluromnasmaTtuyeckas U3MEHUYHUBOCTh

BOITPOCHI JIAI CAMOIIOAT'OTOBKHU

IIo Teme «buosoruss — Hayka o kuBoil mnpupoge. Kierounas Tteopus.
XuMHYeCKasi OPraHu3alusa KJICTKI)
1. C momoIIpio Kakoro METoia U3y4aroT MPOIECCHI )KU3HEACSITEIbHOCTH B KIIETKe?

1) muTOreHeTUYECKOro 3) MUKPOCKOITHH

2) neHTpudyrupoBaHus 4) 3KCIIEpUMEHTAIIBHOTO

2. Ha xakoMm ypoBHE OpraHu3alyy KUBOTO IPOUCXOIAT TEMHOBBIE PEAKIIUU
doTocuHTe3a?

1) reHeTUECKOM 3) opraHHOM

2) MOJIEKYJISIPHOM 4) opraHu3MEHHOM

3. [Ipu3Hak >kMBOT0, CYITHOCTh KOTOPOT'O COCTOUT B CUHTE3€ MOJIEKYJT OesiKa, — 3TO
1) BoctipousBeneHue 3) oOMeH BellecTB

2) pa3apaxkuMOCTh 4) camoperynsuus

4. CtpykTypHas 1 QyHKIHOHAIbHASA €JUHHIIA )KUBOTO — 3TO

1) monekyna Genka 3) kieTka

2) MOJIEKyJia HYKJICMHOBOM KHCIIOThI 4) opranous

5. Kakoil XuMH4eCKU 3JIEMEHT OTHOCUTCS K OpraHoreHam?

1) yraepon 3) HaTpuit

2) Mar"aui 4) xanui



6. Kakoe opranndeckoe BEIIECTBO COMCPKUT HAMOOIBIIIEE YUCIIO KaTOpHid?
1) yrieBoabl 3) Genku

2) TUNIAJBI 4) HyKJIEHHOBBIE KUCIOTHI
7. Boga — xopotuii pacTBOpUTENh 0J1aroiapsi TOMY, 4TO €€ MOJIEKYJIbI

1) HeGOIBIINX pa3MEepPOB

2) NpOXOAAT uepe3 Mopbl 000JT0YKU KIIETKH

3) HeCyT MOJOKUTENBHBIN 3apsij

4) nonsipHbIE

8. MoHOMEepHI HYKJIEMHOBBIX KACIIOT — 3TO

1) aMMHOKHCIIOTHI 3) raroko3a

2) YTIIEBOJOPOIbI 4) HyKJICOTHIBI

9. Monekybl KakoTO BEIIeCTBa JOCTABIISIOT aMHHOKHCIIOTHI K pubocome?
1) 6enka 3) uPHK

2) IJTIOKO3bI 4) TPHK

10. DHeprur COTHEYHOTO CBETA MOTJIONIAIOT MOJICKYJIbI

1) remornoOuHa 3) ne30KkcupruO03bI

2) xnopoduiia 4) aMUHOKHCIIOTBI

11. Monekybl Kakoro BEIIECTBA BHIMOIHSIOT (PEPMEHTATUBHYIO (PYHKITUIO?
1) TumuHa 3) Oenka

2) ypanuia 4) ATO

12. Monekyna Kakoro BeliecTBa HallOMUHAET 10 (hopMe CTpOeHHE JTUCTa KieBepa?
1) AT® 3) AHK

2) uPHK 4) TPHK

13. C moMoI1p0 Kakoro MeToAa H3y4aroT CTPOCHUE MUTOXOHAPUIA?

1) UMTOreHeTHYECKOTro 3) ueHTpupyrupoBaHus

2) OMOXUMHYECKOTO 4) 37IeKTPOHHOU MUKPOCKOITUU
14, Ha kakoM ypoOBHE OpraHM3aIlMd >KUBOTO IPOUCXOMISIT CBETOBBIE PEAKITUU
dboTocuHTEe3a?

1) GuoxumMuyecKkoM 3)  MOJEKYJISIpHOM

2) OpraHu3MEHHOM 4)  TEeHETHYECKOM

15. I[Ipu3Hak XKHWBOro, CyIIHOCTh KOTOPOTO COCTOMUT B MEpENaye HACIEICTBEHHOMN
uH(pOpMaLMU OT POAUTENIEH MOTOMCTBY, — 3TO

1) pasmHOkeHuE 3) oOMeH BeliecTB

2) pa3ipaXxuMoOCThb 4) U3MEHYUBOCTD

16. Knetku OakTepuii, r(puOOB, paCTEHUM, d)KUBOTHBIX, YEJIOBEKA CXOIHBI IO CTPOEHUIO,
XUMHUYECKOMY COCTaBY M MPOLECCaM KUZHEAEATETbHOCTH. DTO MOJIOKEHUE

1) 3axoHa HaClIeACTBEHHOCTH 3) Teopun reHa

2) KJIETOYHOU TEOpUH 4) yaenusi 00 OHTOTeHe3e
17. Knertka conepxut okojio 80 % -

1) yrneBonos 3) BOABI

2) TUMHI0B 4) MUHEpanbHBIX COJEH

18. Haubonbiiee yrcno QyHKIMIA B KJIETKE BBITOIHIIOT MOJIEKYJIbI
1) yrneBonoB 3) 6enkoB

2) TunuaoB 4) HyKJIENHOBBIX KUCJIOT

19. bnarogaps moyisspHOCTH MOJIEKYJI BOJAA SIBJISAETCA XOPOLIUM



1) HCTOYHUKOM SPHEPTUH 3) akKKyMyJISITOPOM 3HEPTHU

2) CTUMYJISITOPOM 4) pacTBOpUTEIIEM

20. benok - 310 OGHomoMMMep, MOHOMEPAMHU KOTOPOTO SBIISFOTCS MOJICKYITBI

1) aMMHOKHCIIOT 3) IJIH0KO3bI

2) HYKJICOTH/IOB 4) ne30Kcupru003bl

21. OyHKIUIO XpaHEHUS HACIEACTBCHHON HH(POPMAITUHU BBITOJHIIOT MOJICKYJIBI
1) ATO 3) Genka

2) IHK 4) munuaoB

22. B cocTtaB ()epMEHTOB BXOJSAT MOJICKYJIbI

1) AHK 3) ATO

2) TPHK 4) Oenka

23. TpaHCTIOPTHYIO (PYHKITHIO B OPTaHU3ME YEJIOBEKA BBITOTHIIOT MOJICKYJIBI

1) amuHOKHCIIOT 3) reMoryioOnHa

2) TITFOKO3bI 4) ne3okcupuO03bl

24. Kakue BeliecTBa, BXOSIINE B COCTAB KIETKU, OTHOCAT K MUKPOdJIeMEHTaM?
1) kucnopos 4) monubieH

2) menb 5) yraepon

3) Bojiopona 6) LIUHK

25. Kakue pyHKIUY B KJIETKE BBIMOIHSIIOT JTUTUIBI?

1) sHEepreTuyecKyIo

2) CTPOUTEIHHYIO

3) TpaHCHOPTHYIO

4) KaTaNTUTHYECKYIO

5) BXOAST B COCTaB MOJOBBIX TOPMOHOB

6) y4acTBYIOT B peakiusix OTOCUHTE3A

26. Kakue MeTopl MCTIONB3YIOTCS ISl U3YYCHUS KIICTKA?

1) Mukpockonuu 4) OIM3HEIOBbIN

2) reHeajoru4ecKui 5) ueHTpudyrupoBaHus

3) MeUYeHBIX aTOMOB 6) THOPUIOTIOTUYECKHIA

27. YCTaHOBHUTE COOTBETCTBUE MEKY MMPU3HAKOM KJIETKU U €€ BUIOM.
IIpu3HakK KJIETKH Bua kierku

A) HEe UMEEeT MUTOXOHIPUI 1) nmpokapuoTruyeckas
b) coaepxut XJI0poriacTsl 2) sayKapuoTHY€eCKas

B) simepHoe BelecTBO pacmojiaracTcs B IIMTOIIa3ME
I') anpo nokpeITO 000I0YKOH
J1) nenutcst myTéM MUTO3a

A B B r |

28. OmpegenuTe TNOCIEAOBATEIBHOCT HYKJIECOTHIOB B Mosiekyie u PHK,
cuHTe3upyemoii Ha ¢pparmente monekyasl JJHK: A—T—I—I1—A.

A)Y b) [ B)T T

29. Tlo HaMM4MIO B KJIETKE IBOMHOW CIIUPATIN MOYXKHO PAcIiO3HATh MOJICKYILY

1) TPHK 2) uPHK 3) ATO 4) JHK



30. Kakue BemiecTBa B KJIETKE 00eCIeYnBaAOT OMOCUHTE3 OenKa?

1) rroko3a 4) HA1D

2) UMb 5) uPHK
3) JHK 6) TPHK
31. Kakue ¢pyHKIIMM BBITIOJHSET B KJIETKE BOja?

1) uCTOYHMKA PHEPTHH 4) pacTBOpHTEIS

2) TPaHCIIOPTHYIO 5) 3amuTHYIO

3) yuacTBYeT B XMMHUECKHUX PEaKIIMSIX

32. Yem monekyna n”PHK otnugaercs ot monexynsl JITHK?

1) nmepeHocUT HacyeICTBEHHYIO0 HHGOPMAIUIO U3 sAlipa K pudbocome

2) B €€ cocTaB BXOJIUT JIE30KCUPHO03a

3) cnocoOHa caMOy/1BauBaThCs

4) colepKUT HYKICOTHU] Ypali

5) cocTOUT U3 OAHOM LIETIOYKU HYKJICOTH IOB

6) B €€ cocTaB BXOJUT 0CTaTOK (POcHOpHOI KUCTOTHI

33. YcTaHOBUTE COOTBETCTBUE MEXK/1Y PU3HAKOM MOJIEKYJIBI U €€ BUJIOM.

IIpu3HaK MOJIEKYJIbI Bua MmoJiekyJibl
A) COCTOUT U3 HYKJIEOTHU]IOB 1) 6enok
b) cocTout u3 pazHo0Opa3HBIX aMUHOKHUCIIOT 2) TPHK

B) nocraBisieT aMMHOKHUCIIOTHI K pubocome
I') BXOIUT B COCTAB KJIETOYHBIX MEMOpaH
J1) BeITIOJIHSIET (DEPMEHTATUBHYIO (PYHKIIHIO
E) umeeT popMy KI€eBEpHOIo JIMCTA

A B B r i E

34. OnpenenuTe MOCIEO0BATENIHHOCTD HYKICOTHIOB B MoJiekyse uPHK,
cunTesupyemoit Ha pparmente monekynsl JJHK: A—T——T—1—A—.

A)Y b) A B)I' I

35. Tlouemy psin yU€HBIX OTHOCST BUPYCHI K TEJIaM HEXUBOU MPUPOIBI?

36. B o0Opa3oBaHuu KakuX OPraHUYECKUX BEMIECTB OOJBIIYI0O pOJb HIPAIOT
BOJIOPOJIHBIC CBSI3U?

37. CKoJIbKO coAepKuTcs HykiIeoTunoB ajeHuHa (A), tumuna (T), ryanuna (I') u
muto3uHa (L) Bo ¢parmente monexkynsl JIHK, ecniu B Hem oOnapyxeno 1100
HykiaeotuoB muto3uHa (L), uyto cocrtaBnser 22% ot oOmero koiauyecTBa
HYKJICOTUIOB B 3TOM (hparmMeHTte?

38. Uem o0ycioBiaeHa MHOTO(QYHKIITMOHAIBHOCTh MOJIEKYJT Oeka?

39. Kakoe 3Hauenue umeet cnocodHocts Mosiekyn JIHK camoynBauBathcs?

40. Kakyro gnmuHy umeer ydactok Mousekynsl JJHK, B koropoMm 3akoaupoBaHa
nepBUYHAsg CTPYKTypa Oejka, eclid MoJieKyJa 3Toro Oenka coctoutr u3 68
aMuHOKUCTOT (oauH Hykineotun umeet nauny 0,34 am)? Ckonsko T-PHK Oyner yua-
CTBOBATh B Mpoliecce CUHTe3a 3Toro o6enka? OTBET MOSCHUTE.

ITo Teme «CTpoeHue u QYHKIMH KJICTKID)
1. O6os0UKa pacTUTEIBLHOMN KJICTKH COCTOUT
1) u3 Genka 3) U3 XUTUHOMOI00HOTO BEIIECTBA



2) U3 IUNUI0B 4) U3 KJIeT4YaTKu
2. BosbIIyt0 poJib B )KU3HEACSITEIIBHOCTH KIETKH UTPAET SIAPO, B KOTOPOM

PacTOIOKEHBI
1) pubocombl 3) MUTOXOHIPUHU
2) JTM30COMBI 4) XpOMOCOMBI

3. Kakyro ¢hyHKITHIO BRITIOJIHSET TUIa3MaTHIecKass MeMOpaHa?

1) cayXHUT MaTPUIICH SIS CHHTE3a OPraHNYECKHUX BEICCTB

2) puAaéT KIETKE yIPYroCTh

3) obecrieurBaeT N30HPaATETHLHOE TIOCTYIUICHUE BEIIECTB B KIETKY

4) Ha Hel pacnonaratoTcsi GepMEHTHI B ONPEACTIEHHON MOCIIEeI0BATEILHOCTH
4. ®opMy pacTUTENBHON KIIETKE MPUAAET

1) nurorurazma 3) obomouka

2) BaKkyoJlb 4) sHIOTUTa3MaTHYECKas CETh
5. B kakom opraHoue KIE€TKH MPOUCXOIUT OKUCIIEHUE OPTaHNYECKUX BEILIECTB?
1)B xJ0pomiacte 3) B 1M30CcOMeE

2)B koMmIuiekce I'onbIxu 4) B MUTOXOHJIpUU

6. Monekyinsl xnopodusuia u GepMEHTOB BCTPOEHBI B CTPYKTYPbI

1) xJ0poIIacToB 3) xpoMmocom

2) MUTOXOHIPHIA 4) spsliiika

7. Opranou[i, B KOTOPOM HOJUMEPHI PACIIETIISIOTCS 10 MOHOMEPOB?
1) MUTOXOHIPUHU 3) nnacTuabl

2) pudbocoma 4) nmu3ocoma

8. Opranowni, B KOTOPOM COJEP>KATHCS (PEPMEHTHI — 3TO

1) MUTOXOHAPHS 3) xyoporuiact

2) nerkoniacT 4) nuzocoma

9.Cunre3 MosieKkyn 0eKa IpOUCXOAUT

1) B MUTOXOHIPHUSAX 3) B KJIETOYHOM LICHTpE
2) B koMIutekce I'onbmku 4) B nu30comMax

10. Cucrema cBSI3aHHBIX MEXKIY COOOW Pa3BETBIEHHBIX KAHAJIBIEB, IO KOTOPHIM
MepeMENIaloTCs BEIIEeCTBA B KIETKE, — 3TO

1) mna3maTryeckass MeMOpaHa 3) kommiekc ["onbaxu

2) HIOIIA3MATHIECKAs CETh 4) kpynHas BaKyoJb

11. B siape kiieTku HacienCTBeHHAs HHGOPMAIIHS COCPEA0TOYCHA
1) B siapbIIIKe 3) B XpoMocomax

2) B SI7IGPHOM COKE 4) B pubocomMax

12. JIBa MaJIeHbKUX TEJbIIA, TICPIICHIUKYJIIPHO PACTIOJIOXKCHHBIX B IIUTOILIA3ME, —
3TO

1) xpomatuapt 3) ueHTpuoIN

2) pubOCOMBI 4) MU30COMBI

13. Kakue yactu u opraHou bl KJIETKH conepkat Monekyisl JJTHK?

1) MmuTOoXOHAPUMN

2) pubOCOMBI

3) XJIOpOILIACTBI

4) anpo

5) xomrutekc ["obmxu



6) mnasmatuyeckas MmemopaHa

14. Kakue QyHKIIUU BBITOJHAET B KJIETKE [IUTOILIa3Ma?

1) siByIIETCSI HOCUTEJIEM HaCJEeICTBEHHON HH(OpMaIuu

2) SIBJIETCS CPENIOi, B KOTOPOH pacroaraeTcs sSapo U BCE OpraHOU
3) obecnieunBaeT MOCTYIJICHUE BEIIECTB B KIETKY

4) obecrieunBacT CBA3b MEXKITY SPOM U OPTaHOHIAMH

5) yuacTByeT B cuHTe3€e MoJieKys1 ATD

6) obecrnieunBaeT MPOTEKaHUE peaKIiii OOMEHAa BEICCTB

15. Komiuiekc ['onb1KM B KIETKE Y4aCTBYET

1) B OuocunTe3e Oenka

2) peaknusix (OTOCHHTE3a

3) HAKOIUICHUH B My3bIPbKaX M IUCTEPHAX OCIKOB, JKUPOB U YIIICBOJIOB
4) 0OOHOBJICHHH U POCTE TIA3MATHUECKOW MEMOpaHbI

5) XpaHeHUU HacIeACTBEHHOW HHpOopMauu

6) 0OpazoBaHUM JTHM30COM

16. YcraHoBUTE COOTBETCTBUE

Crtpoenue, QyHKIUS KIETKH KoMnoHeHTBI KJ1eTKH
A) collepKUT HACIEACTBEHHYIO HH(OpMAIUIO 1) xpomocoma
b) BHyTpeHHSsIs cpeia KIeTKU 2) uuToriazmMa

B) ocymiecTBisIeT CBsI3b MEXKy OpraHOUAaMu

I') cocrout u3 monexynsl JIHK u 6enka

J1) BKJIFOYAET THaoiazmy

E) yuacTByeT B nepenaye HacieICTBEHHON HH(pOpMauu

A B B r hi| E

17. YcraHoBuTe NociaeA0BaTEILHOCTD PACIIONIOKEHNS YaCTeH U OPraHOUOB KIIETKH.
A) anpo
b) muromnazma
B) o6omnouka
I') mna3zmatuueckas memOpaHa
18. B uém nposiBisieTcs: CXOICTBO JIM30COM U MUTOXOHIPHIA?
19. Tlouemy siApO CUMTAIOT ITABHOM YaCThIO KIETKHU?
IIo Treme «MeTtadou3m. PazHooOpa3ue KIeTOK»
1. CuHTe3 OpraHMYeCKHX BEIIECTB B KJIETKE C WCIOJIb30BAaHUEM OJHEPTUU U
pacIeryieHHe OpPTaHMYECKUX BEIIECTB C OCBOOOXKIECHHUEM SHEPTUU TMPEACTABIISIOT
coOoit
1) mnactudeckuii oOMeH
2) SHEPreTHYECKUI 0OMEH
3) MeTaboIM3M
4) onTOreHes
2. Pacuierienne 6MONMOIMMEPOB 10 MOHOMEPOB B JIM30COMAaX KIJIETKHU MPOUCXOAUT B
MIPOLIECCE PHEPTETUYECKOr0 0OMEHa Ha ATare
1) HOArOTOBHUTEILHOM
2) TIIUKOJIN3a



3) okucIeHUS

4) OposKeHHUs

3. Kakoii mporiecc 3HepreTH4eckoro ooMeHa MpOMCXOAUT B IUTOILIA3ME?

1) OKHCICHUS OPTaHUIECKUX BEIIECTB

2) pacuierieHus: OHONIOIMMEPOB 0 MOHOMEPOB

3) cuHTE3a YIrIIEBOI0B

4) pacIIerieHUs TIFOKO3bI 10 TMPOBUHOTPAHON KUCIOTHI

4. Tlpomecc o00pa3oBaHHsS OPraHMYECKUX BEIIECTB M3 HEOPraHHYECKUX
UCIIOJIh30BAHUEM CBETOBOM PHEPTUU HA3BIBAIOT

1) XeMOCHHTE30M 3) 6GuocuHTE30M

2) GOTOCUHTE30M 4) darorurozom

5. ®OTOCHHTE3 B PACTUTEIBHON KJIETKE MPOUCXOIUT

1) B pubocomax 3) B xJ10pOIIacTax
2) B MUTOXOHJIPHUSAX 4) B muTOIUIa3Me

6. IIponecc pacienyieHus: MOJIEKYJ BOJIbI Ha IPOTOHBI, SJIEKTPOHBI U ATOMBbI
KHUCIIOpOia Ha3bIBAIOT

1) rmKoIHM30M 3) MeTabonr3mMoM

2) darouuTo3om 4) poronuzom

/. 3anacanue 3Hepruu B Mosiekyinax AT® npoucxoaut B mporiecce

1) cuHTe3a TITFOKO3BI

2) OuocuHTe3a Oerka

3) cuHTE3a aMHUHOKHUCIIOT

4) rivKonu3a

8. Kakotii mporiecc mpoucxoauT B KIETKE C UCTIONh30BAHUEM SHEPTUU?

1) pacruiernjicHIe JTUHI0B

2) OKHCJICHUE OPTaHUYECKUX BEIICCTB

3) 0ECKHUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI

4) 6uocunTe3 OenKa

9. Peakiium MaTpUYHOTO CUHTE3a XapaKTEPHBI

1) 11 MOATOTOBUTENIHLHOTO JTAla SHEPreTUISCKOr0 0OMEHa

2) 115l OKUCIICHUS] OPraHMUYECKUX BEIIECTB

3) s mportecca cunre3a nPHK

4) s TIIMKOJIM3a

10. Otpesok monekynsl JJHK, koHTpoupyroniuii CMHTE3 0JHOM MOJIUIIENTH 1A HOU
1eny OeJIKa, Ha3hbIBAIOT

1) HykneoTuaoM 3) reHeTHYECKUM KOJI0M

2) TpUILIETOM 4) renom

11. KneTku, B KOTOPBIX JIJIs TIPOIIecca KUZHEACATSIIbHOCTH UCIIONIb3YIOTCS TOTOBBIC
OpraHUYECKHE BEIIECTBA, OTHOCST K TPYIIIE

1) mpokapuoT 3) sykapuor

2) rerepoTpodoB 4) aBToTpOdOB

12. Opranusmel, B KJI€TKaX KOTOPBIX OTCYTCTBYET SIAPO ¢ 000JI0UKOM, OTHOCST K
rpymme

1) rereporpodoB 3) mpokapHoT

2) aBTOTPOdOB 4) sykapuoT



13. CuHTe3 KaKuX BEIIECTB MPOUCXOIUT HA MATpHIIE?

1) AT® 4) TIIIOKO3BI
2) n”PHK 5) nunuaoB
3) Oenka 6) JIHK

14. Kakue npoiiecchl B KJIIETKE OTHOCSIT K SHEPreTUYECKOMY OOMEHY?
1) OuocuHTe3 OesKa

2) cunre3 mosekya JJHK

3) pacuieruieHrue Kpaxmaa JI0 TIIFOKO3bI

4) TIIMKOJIN3

5) cunres monexyn TPHK

6) peakIuy OKUCIICHUS] OPTaHHYECKUX BEIIECTB

15. YUem sHepreTuueckuii 0OOMEH OTJIMYAETCA OT IIACTUYECKOro?

1) pacxoyroTCsi OpraHNYECKHE BEIIECTBA

2) MIPOUCXOJIUT CHHTE3 OPTaHUICCKUX BEIICCTB

3) sHeprus 3amacaeTcs B KJIIETKe B Buje Mojiekysn AT

4) 3Heprus pacxoayeTcs Ha CHHTE3 OPTraHUYECKUX BEIECTB

5) mporecc TPOUCXOIUT B JIM30COMAX, MUTOXOHIPUSIX

6) B mpoliecce y4acTBYIOT TUIACTH/IBI

16. YcraHoBHUTE COOTBETCTBUE MEXKY IPU3HAKOM KJIETKU U €€ BUJIOM.

IIpu3Hak KJIeTKH Buja kiaerku
A) OTCYTCTBYIOT MUTOXOHIPHUH 1) 6akrepuanbHas
b) umeer opopmiieHHOE SAPO 2) kieTka rpuda

B) umeercs oHa KoJblieBas XpoMocoMa
I') umeroTcst Bce opraHou bl

J) orcyTcTBYeT KoMIUIeKe [ onbaku

E) xpoMocoMBbI pacniofioxKeHbI B spe

A B B r | E

17. OnpeaenuTe mOCIIeI0BAaTEIIFHOCTD IIPOIICCCOB OMOCHHTE3a OeKa

A) nocraBka TPHK aMuHOKHCTIOT K prOOCOMe

b) cunre3 monexyn nPHK B snpe

B) o6pa3oBanune momMnenTUIHON HUTH 32 CUET 00pa30BaHMS TISTITHIHBIX CBS3eH
MEXAY aMUHOKHUCIIOTaMHU

I') nepemenienne n”PHK k pubocome

J1) pacnonoxenue uPHK na pubocome

18. Uem sHepreTuueckuii 0OOMEH OTIMYAETCA OT TIACTUYECKOro?

19. IlocnenoBaTeNnbHOCTh PACHOJIOKEHUS HYKJICOTHIIOB BO (PparMEHTE MOJIEKYJIbI
uPHK cnenyromas: YV-A-I'-1[-I'-YV-A-LI-'-Y-A-II. Onpeaenure cocTaB HyKJIE€OTHUIOB
MaTpHUIIbl PparMeHTa 3Tol MoJieKybl, komruemeHTapusie UPHK anTukoaonsl, yncio
MOJIEKYJI aMUHOKHUCIIOT, Koaupyembix MPHK, n uncio monekyn TPHK, nocrasnsromux
AMUHOKHUCIIOTHI HA pHOOCOMY.



20. B JHK 3apoapima ¢acomun 17% nykmeotunoB ¢ anenuHom. Ompenenure
copepxkanue (B %) HYKICOTHIOB C THMHHOM, T'YaHHHOM M IIUTO3HMHOM B 3TOM
mosekyine JIHK. OTeeT nosicHuTe.

I[TEPEYEHD 5JIEMEHTOB COAEPXAHUS, ITPOBEPAEMBIX
HA EI'D 110 BMOJIOI'NHA

VYyebnbie MaTepualbl, IIPEACTABIICHHbBIC B JOTIOJIHUTEIbHOM
o011e00pa3oBaTeIbHON MpOorpaMme, BKIIOYAIOT B C€0s CEMb COZlepKaTeNIbHbBIX OJIOKOB
B cooTBeTCcTBHHU C «KOoMu(prukaTopom 31eMEeHTOB coiep KaHusl U TPeOOBaHMI K YPOBHIO
MTOATOTOBKH BBIITYCKHUKOB 00pa30BaTEIbHBIX OpraHu3alfil 1J1s IPOBEAEHUS €IMHOTO
rocyJIapCTBEHHOTO AK3aMeHa Mo OKuoI0runy», moarotoriaeHHoro GUIIN.

1. buoJiorus kak Hayka. MeToabl HAy4HOI'0 NO3HAHUS.

3amaHus 3TOro OJIOKa HampaBlIeHbl Ha MPOBEPKY 3HAHUA YyYalIUXCSA I10
BONpPOCAaM, XapaKTEpPU3YyIOIUM OHOJIOIHI0 KaK HayKy O >KM3HHU; 3HaAHUM M0 00LIuM
IOpU3HAKaM JKUBBIX CUCTEM; 00 YpOBHSX OpraHMU3alMM >KMBOW MPUPOABI U METOAAaX
UCCIIEJOBAHUS JKUBBIX CUCTEM.

2. Kierka kak Ouosiornueckas cucrema.

B stom 0510ke mpoBepstOTCS 3HAHUS y4YalluXCs O COBPEMEHHOH KJIETOYHOU
teopuu. KOHTpoIMpyroTCs 3HaHUS O MHOTOOOPa3uH, XUMHUUYECKOM COCTaBE, CTPOCHUU
1 oOMeHe BEIIeCTB B KileTKax. [IpoBepsieTcs moHMMaHUe MaTepuaia O CTPOEHUH reHa
1 XpPOMOCOMBI, O XpPOMOCOMHBIX Ha0Opax KIETOK, )KU3HEHHOM LIUKJIE U TUNIaX JACJICHUS
KJIETOK. KOHTpOJIMpyeTCs yMEHHE pelaTh HUTOJIOTMYECKHE 3a0aUH.

3. Opranusm kak OM0JIOTHYECKAsl CHCTeMA.

B sToM 05i0Ke MpOBEPSIIOTCA 3HAHUS ydalIUXcsl O Pa3HOOOpa3HK OPraHU3MOB,
BOCIIPOM3BEAECHUN W €TI0 3HAYEHUHU, 3aKOHOMEPHOCTSX OHTOreHEe3a. 3HAYMTEIbHAS
4acTh 3aJaHUM TOCBAILIEHA BOMNPOCAM 3aKOHOMEPHOCTEW HACIIEICTBEHHOCTH U
n3MeHyuBocTU. lIpoBepserca BilaJeHHME OCHOBHBIMH I'€HETUYECKUMHU IOHATUAMM,
IIOHUMAHUE 3aKOHOMEPHOCTEH HACJIENOBAHUSA IIPU3HAKOB, YMEHUE pellaTh
TEHETUYECKHUE 3a/1a4H.

4, Cucrema 1 MHOT0O0Opa3ue OPraHUYeCKOro Mupa

B nanHoM 6110Kke mpeAcTaBiIeHbl 3aJaHusl JUIsl TIPOBEPKU 3HAHUM ydyaIIuxcs 1o
TaKUM paszzienam Kypca ouosoruu kak «bakrepuu. ['pudsl. Pactenus» u « KuBoTHbIE).
3amaHusl 3TOrO pasjena KOHTPOJUPYIOT 3HAHUS Y4YAIIUXCA O CUCTEMAaTHKe,
OCOOEHHOCTSIX CTPOCHMS, >KM3HEIECSATEIbHOCTHU, pa3BUTHUS OakTepuil, TrpuoOOB,
JIMIIANHUKOB, PAaCTEHMM M >KUBOTHBIX. PaccMmarpuBaeTcs 3HA4YEHHE OSTHUX TPYIIII
OpPraHU3MOB B CUCTEME OPTAHUYECKOTO MUPA.

S. Opranusm 4yejioBeKa U ero 310poBbe.

3ananusi, NpeACcTaBICHHbIC B JAHHOM OJIOKE, KOHTPOJIUPYIOT 3HAHUS yUalUXCs
O CTpOEHUU U (HYHKIMSIX TKAHEH, OPraHOB U CUCTEM OPTraHOB OpraHu3Ma uenoneka. O0
OCOOCHHOCTSIX PETyJIsiMM BCEX CHUCTEM OpraHu3Ma, OOMEHa BEIIECTB U IHEPIHH,
OCOOCHHOCTSIX CTPOEHHUSI CKeJeTa 4YelOoBeKa B CBSI3U C MIPSIMOXOXKICHHEM.
[IpoBepsitoTcss mpencraBiaeHus O (akTopax 3I0pOBbS U PHCKA, HMMYHHUTETE,
npo(dUIaKTUKE TPaBM U MH(PEKIIMOHHBIX 3a00IeBaHUIA.

6. JBOJIIOLMS KUBOI NMPUPOABI.



3amanus 3TOro OJoKa KOHTPOJUPYIOT 3HAHUS O MHUKPOSBONIOIUH U
MaKpOABOJIIOINH, JABMXKYIIMX CHUJAX OHBOJIIOIMU OPraHUYecKoro Mupa U ee
pe3ynbTaTax.

7. JKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

3amanusi 3TOro 0OJIOKa KOHTPOJIUPYIOT 3HAHUS YYAIIUXCA O CBSI3M JKUBBIX
OpraHU3MOB CO CPEJI0 OOUTAHMS, O 3AKOHOMEPHOCTSIX OpraHU3allui €CTECTBEHHBIX U
HCKYCCTBEHHBIX 9KOCHCTEM, Mepejade BEeIIeCTB U SHEPTHUH I10 IETSIM MTUTaHUS.

IIEPEYEHHh TPEFOBAHUI K YPOBHIO ITOI'OTOBKH BHIITYCKHUKOB
(11 xmacc), JOCTUXXEHUE KOTOPBIX ITPOBEPAETCA
HA EI'D I1TO BUOJIOT N
[lepeduenr TpeOOBaHWI K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, TOCTH)KCHHE
KOTOPBIX MPOBEPSIETCS HA E€IUHOM TOCYJapCTBEHHOM »JK3aMEHE MO0 OHOJIOTHH,
COCTaBJI€H B COOTBETCTBUM C «KoaupukaropoM >JIEMEHTOB COJACpXKaHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKM BBIITYCKHUKOB OOpPa30BaTENIbHBIX OpraHU3allui
JUISL  TIPOBEJEHUST E€JUHOTO TOCYJApCTBEHHOTO JK3aMeHa [0  OHMOJIOTHNY,
noarorosiaeHHoro GUIIN.
BbInyCKHHMK 10/17KeH 3HATH U IOHUMATh:
®  OCHO6Hble nNONOMCeHUs OUOJOTUYECKUX 3aKOHOB U TEOpUid
(kmeroyHasi, XpPOMOCOMHas, ABOJIIOIIMOHHAS), 3aKOHOMEPHOCTEH
HACJICJACTBEHHOCTH M W3MEHUYMBOCTH, TMPOSBISIONINXCS HAa Pa3HBIX YPOBHSX
OpraHU3aINH KUBOU TTPUPOIBL;

o cmpoenue u npuzHaxu OUOJOTUYECKUX OOBEKTOB Pa3HbIX LAPCTB
YKABOM IIPUPOBI,
o CYWHOCIMb  OUON0ZUYECKUX  npoueccog: POCT, Pa3BUTHE,

pa3MHOXEHHUE, IUIaCTUYECKUH W HOHEpreTMYecKuid oOMeH, (OTOCHUHTES,
XEMOCUHTE3, [HTAHUE, JbIXAaHWE, BBIACIEHUE, TPAHCHOPT  BEUIECTB,
pa3IpakuMOCThb, alaNTalusl, ACJICHAE KIETOK, FaMETOIreHe3, OILUIOA0TBOPEHHUE,

OHTOI'CHE3;

° Ouono2uUecKy0 mepmMuHoI02uI0 U CUMBOJUKY TIO ITUTOJIOTHH,
TeHETHKE, CEJICKIINH, OMOTEXHOJIOTHH, OHTOT€HE3y, CUCTEMATHKE, DKOJIOTHH,
ABOJIIOIUH;

° 0cobeHHoCmu opzanuzma yeoeeKa: ero CTPOCHMUS,
KU3HENESITEIbHOCTH, PETYJULUU, BBICIIEH HEPBHOM JEATEIBHOCTH U
MTOBEJICHMUS.

BbInyCKHHMK J0JI2K€H YMETh:

® 00bACHAMDB €IMHCTBO KMBOW U HEXUBOW MPHUPOJIbI, IBOJIIOLIMIO
OpraHUYeCKOT0 MHpa, MPUUYMHBI HACJIEICTBEHHBIX W HEHACJIEJCTBEHHbIX
W3MEHEHUH, B3aUMOCBSI3H OPraHU3MOB U OKPY’KalOILEeH CpeJibl; 3aBUCUMOCTh
3/10pOBbsI UEJIOBEKA OT COCTOSIHUSA OKPYIKAIOIIEH Cpe/ibl;

® YCMAaHaeIUEAmMb 63AUMOCEA3U CTPOCHUS U (PYHKIIMI OPraHONI0B
KJIETKH, TIACTHYECKOTO U DHEPTETUIECKOTO 0OMEHa; peakinii poTocuHTe3a,
IyTE€N Y HAIIPABJICHUH 3BOIOLNH;



® pewiamdb 3a0ayu PA3HOU CIOKHOCTA MO LHUTOJIOTUH, TE€HETHKE
(cocTaBNATh CXEMbI CKPEIIUBAHUS ), SKOJIOTUH, IBOTIOIUU;

® CoCmaenams cxemwl IIEPEHOCA BEIIECTB U SHEPTUH B SKOCUCTEMAX
(1Ieru mUTaHus, MUIIEBBIE CETH);

® pacno3nHasamv U ORUCHLIGAMDb KIIETKU PACTCHUN U >KUBOTHBIX,
oco0elt Buaa o MOpGOJIOrHIeCKOMY KPUTEPHI0, OMOIOTHYECKIE O0BEKTHI
0 UX U300PaKEHUIO; SKOCUCTEMBI U arpOIKOCUCTEMBI;

® @blAGIAMb OTINYUTEIbHBIC IPU3HAKH PA3HBIX TPy OPTaHU3MOB,
IpUCIOCO0JIeHusT K cpene oOuTaHus, apoMop@o3bl U HIMOAJANTALIHH,
B3aUMOCBSI3H OPTaHU3MOB U aHTPOIIOT€HHBIE U3MEHEHHS B SKOCUCTEMAX;

® cpagnHueams OUONOTMYECKHE OOBEKTBI, OpPraHU3Mbl PA3HBIX
1IapCTB, OMOJIOTMYECKHE TMPOIECCHhl U SIBICHUSA, (POPMbI Pa3MHOXKEHUS U
€CTECTBEHHOTO 0TOOpa, MaKpPO- U MUKPOIBOJIIOIIUIO;

® onpedenamsv TIPUHAIJICKHOCTh OHOJOTHYECKUX OOBEKTOB K
OIIPEICJIEHHON CUCTEMATUYECKOM TPYIIIIE;

® aHaIU3UpPO6amb TUNOTE3bl MPOUCXOXKIECHUS KU3HU Ha 3emiie,
COCTOSTHUE  OKpYXalollledl  cpeabl,  pe3yJabTaTbl  OMOJOTHYECKHUX
AKCIIEPUMEHTOB U HAOJIOICHUH IO UX OMUCAHMUIO.

BoInycKHMK J0JI2K€H UCII0JIb30BATH NPUOOPEeTeHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKON AesiTeJIbHOCTH U MOBCEeAHEBHOM KU3HU /IJIsl 000CHOBAHMS:

® npasu nogedeHus B OKPYKarollen Cpeae;

® npogurakmuku pacupocTpaHeHus: THPEKIINHN, TPABMATU3MA,
CTPECCOB, BPEHBIX MPUBBIUEK, HAPYILICHHUS] OCAaHKH, 3pEHUS U CIyXa;

® (OKAa3aHUsA NEPEoil NOMOW U TIPY TpaBMax, OTPABJIECHUU, OCTAHOBKE
cepala u JAbIXaHus;

® Cnocofo0e evipawiueanus U Pa3MHOKEHUS KyJIbTYPHBIX PaCTEHUMN
U JOMAITHUX )KUBOTHBIX.

[TPOIT'PAMMA JUUIA ITIOAT'OTOBKHU K EI'D ITO BUOJIOT' NN

1. buojorus kak Hayka. MeToabl HAYYHOIQ0 O3HAHMS.

buonozusa xak nayka. JlocTiwxeHus OWOJIOTHH, METOJIbI MO3HAHUS >KUBOU
npupoasl. Ponb Ouonoruu B GOpMHPOBAHWM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MHpA.

Ypoenesaa opzanuzayua u reonrouus. OCHOBHBIE YPOBHM OpraHU3AIUU
JKUBOW  TNPUPOMABI:  KIETOYHBIM, OPraHU3MEHHBIM, MNOMYJIALIMOHHO-BUIOBOW,
ouoreonieHoTUUECKUM, OuochepHbiii. buonornueckue cucrembl. OOIIME MPU3HAKU
OMOJIOTHYECKUX CUCTEM: KJIETOUYHOE CTPOCHUE, OCOOCHHOCTH XMMHYECKOI0 COCTaRa,
0oOMEH BEIIECTB U MPEBPAICHUS YHEPTUU, TOMEOCTa3, Pa3IpaKUuMOCThb, JIBUKCHHUE,
POCT U pa3BUTHE, BOCHPOU3BEACHUE, IBOJIOLIUSL.

2. KiieTka kak 0HOJIOTHYECKAS CUCTEMA.

Cosépemennasa Kiemounas meopusi. OCHOBHbBIE TMOJOXKEHUS, POJb B
dbopMHpPOBAaHNY COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI Mupa. Pa3Butune
3HaHHMM O KjieTke. KileToyHoe CTpoeHWe OpraHu3mMoB — OCHOBA €IMHCTBA

OpraHUYeCcKOro MUpa, J0Ka3aTEIbCTBO POJICTBA )KUBOM MPUPO/IBI.



Mnozooopazue knemox. Ilpoxapuotel U 3ykapuoTel. CpaBHHUTENIbHAS
XapaKTEPUCTHUKA KJIETOK PACTEHUM, dKUBOTHBIX, OaKTEpHii, rprOOB.

Xumuueckuii cocmag kiemku. Makpo- U MHKpodsieMeHThl. Kucnopon,
yIIepoa, BOIOpOI, a30T W Ap. Heopranmdeckue coenuHenus. Bopa ee ponb u
ceoiictea. Comu. Katnonsr: Na*, K*, Ca*, Mg?" u np Anmonsr: C1-, HCO*. HSO* u
np. Ponb coneii B kinetke Opranuueckue coeauHeHUs. MoHoMepbl, OUOMOIUMEpHI.
VYrneBoasl u ux crtpoenue. ['nmoko3za. Kpaxman. Llemmonosa. ['mukoreH. XuTuH.
@OyHKIUU YTIEBOAOB: CTPYKTYpHAasl, SHEpreTHYecKas, peuentopHas. JIunuael U ux
crpoerne  DyHKUMM JIMOWAOB:  CTPYKTypHas, DJHEPreTUYECKas, 3allWTHAs,
perynstopHad. benku AMUHOKHCIOTBI, UX CTPOEHHE M CBOMCTBA. AMHUHOIpyMIa,
KapOoOKcuibHas rpymmna, pagukai. [lentuanas cesa3p [lomunentua. Ctpoenne 0enKkoB
CrpykTypa: nepBUYHAs BTOpPHUYHAs, TPETH4YHAsA, YeTBepTHYHAA. DyHKUHUHU OENKOB.
benku — crpoutenbHblii MaTepuail. benku-dpepmentol. Perynaropasie 6enku. benku-
anturena. benku — uctounuk 3Heprun. HykinenHoBbie KUCTOThI. THUIIBI HYKIEMHOBBIX
kucinor: JHK, PHK. CrpoeHne HyKI€OTHIOB M HYKJIEMHOBBIX KHCIIOT.
Je3okcupubo3a, pubo3a, a30THUCTbIE OCHOBAHUS — aJICHUH. TYaHUH, LIUTO3UH, THMUH.
ypauui. IlpuHimn xomiuiemeHTapHOCTU. IloHATHE O HOCHTENE TEHETHYECKOU
(macnencreennoi) umHpopmarnuu. OcnHoBubie Buabl PHK: wPHK, TPHK, pPHK.
Anenosuntpudocdopnas kucinora — ATO [loHsaTHE 0 MPOMEKYTOUHBIX U KOHEUHBIX
npoayKTax OuocuHTe3a. PerynsaropHsie v CUTHAJIbHBIC BelllecTBAa. BUTaMUHBL.

Cmpoenue u pynukuyuu kiaemku. OCHOBHBIE COCTAaBHBIE YACTH KIIETKU:
MeMOpaHa, quToIiama, iapo. Pasmepst u popma kineTok. OOIIHOCTH MPOUCX 0K ICHHUS
KJIETOK.

[Ina3maTuueckass memOpaHa. J[BOWMHOM MOJEKYJISPHBIA CJIOW MOJEKYJ
dbochomunuaoB. MemOpanubie Oenku. [nukokanukc. KierouHas  cTeHKa.
MemOpanHas npoHuaeMocTs. [laccuBHbll TpaHcnopT: qudPy3usi, HOHHbIE KAHAJIBI,
OCJIKU-TIEPEHOCYNKU. AKTUBHBIN TpaHCHopT: (aro- u mnuHOuuTo3. lluTomnaszma:
LIUTO30J1b, IUTOCKEJIET.

Opranouipl LUTOIUIA3MbI: MeMOpaHHbie U HeMmemOpanHble CTpoeHHE W
¢ynaknuu supomnasmarudecko cetu (IDIIC). Kommeke [Nompmxu — cTpoeHue u
¢yukiun. CtpoeHne u (QyHKUMHM JU30COM. MUTOXOHIPUM — HSHEPreTHUYECKUE
opraHonzpl KieTku. CTpoeHHME MUTOXOHApPHI. 3HAYE€HUE KPHUCT. Y4acTHe
MutoxoHAapuii B cuHTede AT®. Ilmactuasl: XJIOPOIUIACTHI, XPOMOILIACTHI,
nerikoractel.  CtpoeHue  xjoporuiacta. ['pansl.  Hamuume  coOGcTBEHHOTO
reHeTudeckoro ammapata. @Oynkuuu miactul. CrtpoeHue u GyHKUHUS prOOCOM.
Kinerounsrit nieHTp, crpoenue U GyHKuuu. OpraHoubl IBUKCHUS KJIETKH: KT'YTUKH,
PECHUYKHU, JOXHOHOXKKH. Ponb 1uTockenera u MuKpoTpyOouek. Kiertounsie
BKJIFOYEHHUSI. 3HAUYCHHUE KJIETOYHBIX BKIFOUYEHUM.

SAnpo Crpoenue sigpa. SAnpeimko. SnepHas oOosouka. SnepHbIl  COk
(kapuorna3zma). XpoMatuH. XpoMOCOMbl. XpomaTuabl. Bemymias posb siapa B
XpaHEHUH U Mepeiadyl HacIeACTBeHHON HH(POPMAIIH.

Oomen gewgecme u npeepanieHus IHEPZUN — CEOUCMEA HCUBHIX OP2AHUIMOB.
MeTtabonu3M KIETKH. DHEPreTUYEeCKUN M TUTACTHYECKUT OOMEH, WX B3aUMOCBS3b.
Tunsl nuTanus: aBTOTPOdsl, reTepoTPOdPbI, MUKCOTPODHI.



doTocuHTe3, €T0 3HaYeHNEe, KOCMUYecKas poib. Pasel poTocuHTEe3a. CBETOBBIC
U TEMHOBBIE peakiuu (HOTOCHHTE3a, UX B3aUMOCBs3b. Poab AT® B (orocunTese.
[IponykThl poTOCHHTE3A.

XemocuHnre3. Pons xemocunresupyromux Oakrepuii Ha 3emiie OOecrieueHue
KJeTok sHeprued. Craguu dSHepreTHYeckoro ooOmeHa. bpokeHue U JbIXaHHE.
I'mukonu3 MUTOXOHAPUM — DSHEPreTUYECKHE cTaHuuMu kKieTku. Llenms mepeHoca
aekTpoHoB. OxucnurenbHoe (ochopunupoBanue. IlporonHsni kanain. ATO-
cuntetasa. lIpeoOpasoBanue sHepruu. TpaHcMeMOpaHHA Pa3HOCTh IMOTEHIUAJIOB.
Kucnopon, HAJI® u HAJ] — aknentops! 3iextpoHoB B kierke. [lukn Kpebeca —
[MAKJIAYECKHUH MPOTIECC OKUCICHUS MUPOBUHOTPATHON KUCIOTHI. ATIeTHI-KO()EepMEHT-
A. O6pazoBanue Oorateix sHeprueir mosiekyn HAJI-H™ u ux ponb B cunteze ATO.
KoneuHble npOoIyKThl TOJTHOTO OKUCIIEHUSI OPTaHUYECKUX BEILIECTB B KJIETKE. Teopus
Muruenna.

I'enemuueckan ungopmayus u ee peanuzayus 6 kKiemke. JIHK —
MaTepHaIbHBIH HOCUTENb HaciencTBeHHo wuHpopmamuu. JJHK — marpuma s
cunte3a OenkoB. Yasoenue JIHK. ['en — equnuiia HaciaeaCTBEHHOM (F€HETUYECKOM)
uHpopmaruu. Peanuzanuu reHerndeckod mHdopmanmu — cuHTe3 OenkoB. Craauu
CUHTE3a OCJIKOB: TPAHCKPUIMIIHUS, CIUIAWCUHT, TpaHCsausa. Xoa oopazoanus nPHK.
3nauenue PHK-nmonumepassl. ['pynna reHoB — onepoH. [Ipomotop. CTpyKTypHBIE
rensl. JIHK — nPHK — 6enok. ['enetnueckuii koa u ero cBoiictBa. Ko TpUIIIIETHBIH.
Konmon. Kon Beipoxnennsiii. Kon nenepekpeiBaroniuiica. Kox nenpepriBHbIN. Kon
yHUBepcanbHblii. CUHTE3 MOJIEKYJIbI Oeska, cTaauu Tpancisuuu. TpancnoptHas PHK
(TPHK). Cunte3 Oenka Ha pudocome. Ilomucoma. Perynsiuus TpaHCKpUILUHU U
TpaHCHsAUUU. Perymnsius TpaHCKpUMIIMU W TpaHCHauuu y Oaxtepuid. Ilonsithe o
cyoctpare. benok-penpecccop. Perynsius TpaHCKPUIIIUY U TPAHCIISLUUA Y DYKApHUOT.

Knemka — zenemuueckasn eOuHuua »Hcueo20. XpoMOCOMBI UX CTPOCHUE H
¢bynkuuu. Xpomaruasl. [lenTpomepa, ee 3naueHue. YUnucio XxpoMocoM U UX BHIOBOE
MOCTOSHCTBO. HabGophl XpoOMOCOM: JUIIIOMAHBIN, TallJIOMAHBIN, ITOJUTIIIOWTHBIN.
ComaTtnueckue U MoJjJoBbIE KIETKH.

Jlenenue xnemku. Knerounsnii nuki. IlogroroBka k genenuro. MHTepdasa.
Muto3. ®a3er muTo3a: mpodasza, meradasza, anadasza, temodaza. buomormueckoe
3HaYeHUEe MHTO3a. Meto3. ®a3pl Meio3a. OcobenHoctr npodaszel | MeroTHIECKOTO
nenennsi. Konbroranus u nepexpect xpomocom. Kpoccunrosep. PaznoobOpasue ramer.
buonornueckoe 3Hauenue Mmeino3a. OOpa3oBaHHE MOJOBBIX KIETOK Yy >KMBOTHBIX.
Cnepmatorene3. OBoreHe3. CpaBHUTENIbHBIE OCOOCHHOCTH CIEPMATOTeHE3a W
oBoreHesa. Pa3BuTue moyioBBIX KJIETOK Y PACTCHUM.

3. Oprasusm Kak 0M0J0rnYecKas CucCTeMa

Paznooopazue opzanuzmos: 0IHOKIETOUHbBIE 1 MHOTOKJIETOYHBIE, aBTOTPOQBI
U TeTepoTpodbl, a3po0bl U AaHA3POOBHI.

Bocnpouszeedenue opzanuzmos u e2o 3navenue. CriocoObl pPazMHOKEHUS.
becrionoe wu momoBoe pa3mMHOXeHue. Bumpl  Gecnosoro  pa3MHOMKEHUS:
criopooOpa3oBaHue, BEreTaTUBHOE  pa3MHOXKEHHE, TmoukoBaHue. [lomoBoe
Pa3MHOXEHUE Y pacTeHUHW U JKUBOTHBIX. CpaBHEHHE TIOJOBOTO U OECIOIOro
pasmMHoxeHus. OmI0/I0TBOPEHKE Y MO3BOHOYHBIX )KMBOTHBIX. BHEIIIHEE U BHyTpEHHEE
oruiooTBopeHus. [laprenorenes. OMmIoA0TBOPEHHE Y NOKPHITOCEMEHHBIX PACTEHUIA.




lamutongueie  mukpocnopel.  IIsuibueBble  3epHa.  Cnepmuu.  Makpocnopsl.
3apoapllieBbli  MemIOK. Siiekierka. [[BoiiHOE OImIo0TBOpeHue. TpUIIouHbIN
SHAOCHEPM. BHOIOTHYECKOE 3HAYEHHE IBOMHOTO OIUIOIOTBOPEHUS.

Hnoueudyanvnoe pazeumue opzanuimos. Onmozenes u npucywjue emy
3aKOHOMepHOCcmu. OMOPUOHAILHOE pa3BUTHE OpraHu3MoB. 3urora. JlpoOieHue
3urotel. biaactomepsl. brnactryna. bnactonens. ['actpyna. binacromop. Dkxronepma,
SHTOZEpMA, Me3ojJepma. BzaumoBnusiHue dactel 3apognbima. [lonartue 006
opranmuzarope. Hetipynma. OOpaszoBanue opranoB I[locTamOpnoHaNbHOE pa3BUTHE
Opranu3mMoB. Tumnbel OHTOreHe3a. BiusHME BHEIIHUX YCIOBUM Ha pa3BUTHE
OPTraHU3MOB.

Opranu3m Kak €IMHOE LeJoe. YPOBHU NPHUCIOCOOJIEHHUS OpraHu3sMa K
M3MEHSIONIMMCST YCIIOBHSIM: KJIETOUHBIM, TKaHeBOoW. Camoperymamusa. ['omeocTas.
buonornueckne wacel. Potonepuoausm. Ce30HHbIE pUTMBL. CyTOYHBIE PHUTMBI.
AHabuos.

Ocnoevl 2enemuku. OCHOBHBIE TCHETUYECKHE MTOHSATHS U CHMBOJIMKA. [ 'eHETHKA
— HAyKa O HACJIEACTBEHHOCTH U U3BMEHUYMBOCTH OPraHU3MOB. [ €H — y4aCTOK MOJIEKYJIbI
JIHK. T'. Menaenr — OCHOBOMOJIOKHUK TE€HETUKH. [ MOpUI0IOTHYEeCKUil METOI.
CkpemuBanue. ['ubpuapl. Uucteie JAUHUM. AJUIENTbHBIE TEHBI. AJBTEpPHATUBHBIC
npusHaku. ['omo- u rerepo3uroTHelii opranusMm. ['enHorun. @Penorun. [eHom.
I'enodons.

3aKoHomepHoCIMU  HACIE0CMEEHHOCMU, UX UUMOI02UYeCKUe OCHOGDL.
Monorubpunnoe ckpenBanue. llepBoiit  3akoH Mengens. JloMUHaAHTHBIE,
peueccuBHble Npu3Haku. EnuHooOpasne ruOpuaoB MepBOro MokosieHus. Bropoii
3akoH Menpens. Pacuienienue npu3HakoB y THOpUI0B BTOPOro nokosienus. [Ipuanna
paciierieHusl Mpu3HakoB y THOpUI0OB. AHanu3upymollee ckpemuBanue. Hemomxnoe
nomuHupoBanue. IlpuHnMO 4ucTOTHI ramer. JIUruOpujgHOe CKpellMBaHUE.
HezaBucumoe mHacnmenoBanue. Pemerka Ilenerra. Tperuin 3akoH MeHnpens.
Cratuctuyeckuil xapakrep 3akoHoB I'. Mennens.

T. Mopras - co3aarenb XpOMOCOMHOM TEOPUU HACIEACTBEHHOCTH. CIENIEHHOE
HACJIeJOBaHWE NPU3HAKOB. [ pynnel cuerieHus. SIBieHrne nepekpecta U HapylIeHue
cuerieHus: reHoB. PexomOuwHarusi renoB. KapTtel xpomocoMm. ['eHetmka moa.
[TonoBeie xpomocombl. HacenoBanue nmpu3HakoB, CIIETUICHHOE ¢ TIoJIoM. ['emodumms.
B3anmoneiicTBrue reHoB. MHOKECTBEHHOE ieiicTBHE TeHa. OTHOLIEHUE T'eH — ITPU3HAK.
[MuTonnazmaTruyeckasi HaCJIE€ICTBEHHOCTh. MaTepUHCKOE HaCJIeI0BaHNUE.

3axkonomepnocmu  usmenuugocmu. MoauPUKALIUOHHAS W3MEHYUBOCTD.
KauecTBeHHBIE W KOJWYECTBEHHBIE NPU3HAKU. BiusHHEe yCIOBUM Ccpeabl Ha
Ka4EeCTBEHHbIC MPU3HAKU. BiMsiHUE yCIIOBUH Cpelibl HA KOJWYECTBEHHBIE MTPU3HAKHU.
Hopwma peakuuu. Bapuanvonssiil psaa, BapualvoOHHas KpUBasl.

HacnencrteenHass W3MEHUYMBOCTh. THIBI HACIEACTBEHHOM W3MEHUYUBOCTH.
I'eHoTrnnueckas W3MEHYUBOCTD [uTonnazmaTuyeckas W3MEHYUBOCTb.
KoMmOvHaTtiBHAsT W3MEHYMBOCTHP — HE3aBUCHMOE PACXOXKICHUE XPOMOCOM,
pEeKOMOUWHAIMS TEHOB, CiIy4yaiiHas BCTpeda rameT. MyTalmoHHas W3MEHYUBOCTD.
MyTtanuu. KCepUMEHTAIbHOE MOTyYeHUE MyTalliid. 3aKOH TOMOJIOTUYECKUX PSIIOB
HacyiecTBeHHOM n3MeHunBocTd. H Y BaBuiioB. 3HaueHrne M3MEHYMBOCTU B JKU3HU
OPTraHU3MOB U 3BOJIKOLIH.



I'enemuka u meduyuna. HacnencTBeHHass K3AMEHUYUBOCTh 4Ye€I0BeKa. MeTo bl
U3YYECHUS] HACIEACTBEHHOCTH YeEJIOBEKAa: TI'e€HEaJIOrM4YeCKUd MeToH, OJIM3HEIOBBIN
METO/I, IUTOTeHETUYECKUN METO1, Onoxumudeckuit MmetoJ1. HacneactBeHHbIie 00J1€3HU
YeJioBeKa, UX NMPUUYMHBI, npoduiakTika. BpenHoe BiusiHMEe MyTareHoOB, ajKOTOJIs,
HAapKOTHUKOB, HUKOTHHA HA TCHETUYECKHI anmnapaT KJIETKH.

I'enemuka u cenexkyus. Cenekuusi, €€ 3aJa4yd U TNPAKTUYECKOE 3HAYCHHUE.
Metonbl cenekiuu U Ux reHetudeckue ocHoBbl. Bxitan H.M. BasuiioBa B pa3Butue
CENIKIIMU: YYEHUE O IIEHTpaX MHOroo0Opa3uss M TPOUCXOXKICHUS KYJIBTYPHBIX
pacTeHUI; 3aKOH TOMOJIOTHYECKUX PSIAOB B HACIEACTBEHHOW N3MEHYMBOCTH. LIeHTpBI
MPOUCXOXKJICHHUSI KYJIbTYPHBIX pacTeHUN. PallOHbI OJOMAalllHUBaHUS KUBOTHBIX.
[IpoucxoxaeHne OOMalIHUX XKUBOTHBIX. VIckyccTBeHHBIH 0TOOp. OnoMaliHUBaHUE
KaK HayaJbHbBIN ATaIl CEJCKIMU. 3HAaYCHHEe U3MEHUUBOCTH 1Ji1 0TOOpa. OTOOp U ero
TBOpUeCKast poJib. OIEHKa HACJIEACTBEHHBIX KauecTB. Uucrteie muHnu. PoacTBeHHbIE
CKpEILMBaHUA U UX 3Ha4YeHUE B cenekuuu. I'ereposuc. [lonmumnonaua u otaaieHHas
rubpuauzanus y xKuBoTHbIX. Pa6otel U. B. Muuypuna. MickyccTBeHHBIN MyTareHes u
€ro 3HaY€HUE B CeJEKINHU. MyTareHHble areHTbl. MyTaHThI. Y CIIEXU CENEKIIMOHEPOB-
pacteHneBoa0B. HoBbIe copTa MIIEHHUIIBI. Y CIIEXU CEIEKIIMOHEPOB-)KUBOTHOBOIOB.

Metoapl BBIBEIEHUSI HOBBIX COPTOB PACTEHH, MOPOJ JKUBOTHBIX, IITAMMOB
MUKPOOPTaHU3MOB. 3HAUYEHUE TE€HETUKH I CEJIIEKUHUHU. BUOIOTrHYecKrue OCHOBBI
BBIPAIIMBAHUS KyJIbTYPHBIX PACTEHUN U JOMAIIHUX KUBOTHBIX.

buomexnonozua, ee nanpagnenus. KierouHas W TEHHAas WHXEHEpUS,
KJIOHUPOBAaHHUE. 3HAUYCHHE OWOTEXHOJOTUM JIS PA3BUTHSL CEJEKIUU, CEIHCKOTrO
X034MCTBA, MUKPOOUOJIOTHYECKOM TMPOMBIIUICHHOCTH, COXpaHeHUs TreHodoHIa
MJIAHETHI. DTUYECKUE aCTIEKThI Pa3BUTHSI HEKOTOPBIX UCCIIEIOBAHUM B OMOTEXHOJIOTUHI
(KJTOHUpOBAHUE YEJIOBEKA, HAMPABJICHHbBIE U3MEHEHUS T€HOMA)

4, Cucrema 1 MHOroo0pa3ue OpraHM4ecKoro Mupa

(0akTepum, rpudbI, JUIIAWHUKH, PACTEHNS, )KUBOTHbIE)

Mnozooopazue opzanuszmos. 1lapcTBa XUBOW TPHUPOABI: OaKTepuu, TPUOHI,
pacTeHusi, XKUBOTHbIC. Bupycbl — Hekinerounble (opmbl ku3HU. OCHOBHBIC
CUCTEMAaTUYECKHE KaTETOPHUH, X COMOJUYMHEHHOCTb.

Hapcmeo 6axkmepuii. CtpoeHue, )XU3HEACATECIBHOCTh, PA3MHOXKEHHE, POJIb B
npupoge. dopma OakTepwii: OamIIbl, KOKKHA, BUOPHOHBI, COUPWLILL. [lutanue
Oakrtepuii: CiopooOpa3oBanue. PasmMHoxxeHne 0akTepuil. Y CIIoBUsI KU3HU OaKTEPHIA.
Pacnipoctpanenue 6akrepuil. 3HaueHue OakTepuil B mpupoje. 3HaueHue OakTepuil B
KU3HU YesioBeka. MOJIOYHOKHUCIIBIE, YKCYCHOKHCIbIE OakTepuu. baktepuu rHueHus.
baktepun — Bo3OyauTenu 3a00JieBaHMM  pACTeHHM, >KMBOTHBIX, YeEJIOBEKA.
bone3snerBopHbie Oaktepuu: TyOepKyse3a, 4yMbl, AUPTEpUH, CTOJIOHSAKA W JIp.
[IpodunakTuka 3a00jieBaHU, BHI3BIBAEMBIX OAKTEPUSIMHU.

Hapcmeo pacmenuii. botaHnka — Hayka O pacTEHHUSX. 3HAYECHUE PACTCHUH B
npupose. PacteHnss kak HWCTOYHUK aTMOC(HEPHOTO KHCIOpOJa W OPraHUYECKUX
BEIIECTB JUIsl >KMBOM MpUPOJAbl. 3HAYEHUE PACTEHUU [JIs1 4YesloBeka. PacreHus
MUILEBbIE, KOPMOBBIE, TEXHHUYECKUE, JEeKOpaTuBHble. M3yueHue wu oxpanHa
PACTUTENHHOTO MHpPA. 3aMOBETHUKHN ¥ OOTaHWYECKUE caabl. KpacHble KHUTH.

Obdwee 3naxomcmeo ¢ yeemkosvimu pacmenusmu. IIpU3HAKU LIBETKOBBIX
pactennii. Opranbl IIBETKOBOTO pacTEHUs] — KOPEHb, Mmober (ctedenb, JUCT, MoYKa),




LBETOK, IUTOJ, ceMsl. Bricime n Hu3imme pacteHus. BereraTuBHbIE OpraHbl IBETKOBBIX
pacTeHull (KopeHb, 1mooder). ['eHepaTUBHbBIE OpraHbl IBETKOBBIX pacTeHUi. DyHKIMH
reHEpaTUBHBIX OpraHoB. JKusHeHHbIE (OPMBI PACTEHUN — JI€PEBbs, KYyCTApHUKH,
KyCTapHUYKH, TpaBbl. Pa3HooOpa3ue TpaBsHUCTBIX pacTeHuil. OJHOJIETHHE,
NBYJIETHUE U MHOTOJIETHUE TPaBbl. 3HAUCHHUE NUKOPACTYILINX TPaB.

Xumuueckui cocmaé u KiemouHoe cmpoenue pacmenui. XVUMUYECKUE
BEILIECTBA, M3 KOTOPBIX COCTOMT pacTeHwe. Boga B pacTEHHUsIX, CyXO€ BEILECTBO
pactenuii. Opranudyeckue M MuUHEpalbHble BemiecTBa. benku. Kupbl. YrieBoubl:
KpaxmaJ, caxap, KieTdaTka (IeJUIr0II03a).

Knerounoe crpoenne opranoB pacteHuil. KiieTouHoe cTpoeHrne MIKOTH TIJI0/10B.
XJIOPOIUIACTHI B KJIETKAX JIMCTA. 3allaCHBIE BEIIECTBA B KJIETKE: KpaxMaJIbHbIE 3€PHA,
KAl Macia, 0eykoBble 3epHa. OCHOBHBIE YaCTH PACTUTEIBHOM KIETKH: 000JIOUKa,
LUATOIIAa3Ma, SAPO, BAKYOJIb, KIETOYHBIA COK, IUIacTUAbl. lloHsATHE O TKaHsX.
MeKKIIeTOUHOE BEIIECTBO.

Buabsl pacTUTENbHBIX TKaHEW: TMOKPOBHAs, MPOBOMSIIAS, OCHOBHAs,
MeXaHWYecKasi U 00pa3oBarTesbHasl.

KuznenesTenbHOCTh KIETOK. JIBmkeHHe wnuTomia3Mbl. OOMEH BEILIECTB.
[TocTtynuieHne BemecTB B KJIETKY U BbIXOJ UX U3 KieTKH. [IpoHunaemocts 0600uek
KJIETOK U LIUTOILIa3MBbI. JleJIeHre KIIETOK U POCT PaCTCHUS.

Cema. Cemst NIBYyIOJbHBIX pacTeHuM. BHemiHee ctpoeHue cemMeHu (Hacoiu.
CemenHast koxypa. BHyTpenHee crpoenue cemenu (acosu. 3apoapiir. Cemsiaos.
3apobIIIeBbIN KOPEIIOK. 3apoabiiieBblid credenek. [Toueuka 3apopiiia. DHA0CTIEPM.
CtpoeHue cemsiH OOHOAOJBHBIX pacTteHuil. CtpoeHne ceMeHu Jsyka. CTpoeHue
3epHOBKM miueHulbl. [Ipopactanne cemMssH ©  00pa3oBaHUE MPOPOCTKOB.
HeoOxoaumocTh Bnarv, BO3AyXa M ONPENEICHHOM TeMIepaTypbl — YCJIOBHS
npopactanusi ceMsH. J[pixaHune cemsH. BexoxkecTp cemsH. Bpemsi moceBa ceMsiH.
Xonogoctoiikue pacteHus. TeruiomtoOuBbie pacteHus. [myOmHa 3a7enku CemsH.
HanzemMHoe nmpopacranue ceMsiH.

Kopens. Kopenb kak BereratuBHblld opraH pacreHus. OyHkuuu kopHs. Buasl
KOpHEH: TIaBHBIN, OOKOBBIE, mpuaaTouHbie. KopHeBbie cuctembl. CTepikHEBas H
MOYKOBarasi KopHeBas cucrtema. KopHeBoe murTaHue pacteHuid. BcaceiBanue BOIBI
kopHaAmu. KopneBoe nasienue. BnmsHue temmeparypbsl Ha >KU3HEIEATEIBHOCTD
KOpHEH. MuHepanbHOE mHUTaHWE pacTeHui. ['maponoHuka. J[pIXaHWME KOpPHEW.
Knerounoe crtpoeHne Momoaoro KoOpHsA. 30HbI KOpHA. KopHEBOM 4exXJIMK U 30HA
nenenud. 3oHa pocra. Poct kopHs B junHy. 30Ha BcackiBaHusA. KOpHEBBIE BOIOCKHU.
BHyTpenHee cTpoeHHE KOpPHS B 30HE BCACBIBAHMSA: MOKPOBHAs TKaHb, KOpa KOPHS,
cocynsl. 3oHa npoBeaeHus. KamOuii u ero padora. [lpummunka kopHsi. BerBienue
KOpHS. YIIPaBJICHUE BETBJICHUEM KOpHEW. BiusiHHEe KOpHEW Ha IUIOJOPOJUE TOYBBI.
Bo3snaelicTBue uenmoBeka Ha KOpPHEBBIE CUCTEMbl KYJIbTYpHBIX pacTeHuil. OO6paboTka
MOYBBL. Y JOOpeHUs: opranndeckue u MmuHepaibHbie. [lonkopmka. Hutpatsl. [lonus u
ocymienue mnouBbl. Bunomsmenenue xopueil. Kopuemnoapl. KopHeBbie kiyOHU.
baktepuanbable KITyOeHbKU. 3eTIeHbIC YI00PEHHUS.

Ilobee. Ctpoenue nobera u ero ocHOBHbIE (QyHKIMH. YacTu modera: cTedens,
JUCThs, TMOYKU. BepxymieyHas mouka, OokoBble mouku. [lazyxa mmcra. VY3edn.
Mexnoysnue. JlucropacnonokeHue: O4YepelHOe, CYNPOTUBHOE, MYTOBYATOE.



[{BeToHOCHBII noOer. Bo3aymuoe nuranue pacrenuid. Jlucroas mo3auka. [louka —
3auarouHblii mober. CtpoeHue mnouku. Iloueuynwie yenryu. 3ayaTOUHBIA CTeOENEK,
3a4aTOYHBIE JIUCThs, 3a4aTOYHbIE MOYKU. BererarnBHas mouka. [[BeTouHas mouka.
dopMUpoBaHUE TOYKH: KOHYC HapacTaHUs, BEpXyIIeUHbIH pocT mobera. Bersnenue
noberoB. Kymienue, 1epHOBUHA, CISIIME TOYKHU. YTIPABIEHUE POCTOM U BETBJICHHUEM.
[Tpumunka Bepxyiku nodera. [laceinkoBanue. Paznoobpasue moderos. Y ITMHEHHBIE
U YyKopoueHHble moOeru. Pa3zHooOpaszue 1o00eroB MO HaMpaBICHUIO POCTa:
MPAMOCTOSYNM, TPUIIOJHUMAOIIUNCS, JEKAIIAN, MON3YYUid, BBIOLIUNCS, JIA3sIIUE,
muanel. [lom3emubie mobGern. DyHKIMM TOM3EMHBIX MMOOETroB. Bumom3MeHeHUs
MMOI3€MHBIX ITOOETOB — KOPHEBUIINA, KITYOHH, TyKOBHUIIHI.

Jlucm. Pa3nooOpa3ue nucTheB 1Mo (GopMe M pa3MmepaM. BHeliHee cTpoeHue
mucra. IlnactmHka, 4depemok, ocHoBaHue. lIpunucTtHuku. UYepemkoBble JHCTHS.
Cupsiune gmctes. Ilpocteie m  cinoxkHble JHCTBA. POpPMBI  CHOKHOTO JIMCTA:
TPOUYATOCTIOKHBIM,  IMAIBYATOCIOKHBIA,  MEPUCTOCIOKHBIN, IMAPHONEPUCTHIM,
HenmapHONepucThii. Pa3zHOOOpa3ue TUCTOBBIX IJIACTUHOK. JKUIKOBaHHE JMCTOBOU
IJIACTUHKU: TapajulelibHOE, JyroBoe, cerdaroe. KIleTOYHOE CTpOEHHE JHCTA.
Kyrtukyna. CTpoeHue KOXKHUIIBI, KaK MOKPOBHOW TKaHU. YCTBHIIE. 3aMBIKAIOIIHE
KJIeTKHU. YcTbuuHas mienb. OCHOBHAs TKaHb JIMCTA: CTOJOYaTash TKaHb M ryouaras
TKaHb. [[poBoasIas TKaHb.

[TpoBomsmuit mydok. CutoBuaHble TpyOku. BosokHa. 3erneHble JTUCThI —
opraHsl BO3IyIIHOTO nuTanus. O0pa3zoBaHUE B JIUCThSIX OPraHUYECKOTO BEIIECTBA —
kpaxmana IIpeBpaiienne opraHM4ecKUX BEIIECTB, OOPa30BAaHHBIX B XJIOPOILUIACTaX.
@dortocuHTe3. 3HaueHWe cBera Uil oOpa3zoBaHusg xjopodpmmia. CBsi3zb MEXIY
CTpOCHHEM JHUCTa M (QyHKIUEH BO3aymIHOTo nuTaHus. ['azooOmeH. CBs3b MEXIy
npixaHueM U ¢oTtocuHTe3oM. Mcnapenue BoAbl pacTeHHEM. 3HAUEHHUE JJIsl PACTEHHM
ucnapenus Boapl. Jlucronan. 3nadenue nucronana. JIucronagHele 1 BEUHO3EIEHBIE
pacTeHus.

Cmeoens. Crtpoenue crebns. DyHKuuM CTeONg: OMOpHAs, TPAHCIOPTHAs,
(dorocunTe3Upytoas, 3anacaromas. Poct crebns B anuHy. BHemHee crpoeHue
cTebnsa. BepxymiedHslii pocT, BCTaBOYHBIA POCT. BHyTpeHHEE CcTpoeHHe CTeOs.
CepaneBuna. Kopa apesecnoro credss. Poct crebmns B Tonmuay. ['onquyunbie Kobiia.
Pannsas npesecuna. [lo3nnussa apesecuna. Ilepensruxenre BOabl 1 paCTBOPEHHBIX HEU
MUHEpaJIbHBIX U OpPraHWYeckux BemiecTB. [lepenBuxeHue mo crelir0 pacTBOPOB
OpraHUYeCKUX BEIIECTB, 00PA30BABIIMXCS B JIUCThSIX MPU (POTOCUHTESE.

Becemamuenoe pazmnoisrcenue. ECTECTBEHHOE BET€TaTUBHOE PA3MHOKEHUE —
Pa3MHOXKEHUE PACTEHHW C TOMOIIBIO BETrE€TaTHUBHBIX OpraHoB. Pa3mMHOXeHue
MOJI3yYMMHU  MMo0eraMu, KOPHEBUILAMH, KIYOHSIMH, JIYKOBUIIAMH, JIMCTHSIMH,
KOPHEBBIMHU OTIPHICKAMU. 3HAYEHHUE BET€TATUBHOIO PAa3MHOXKEHHS B MPUPOJIE.
HckyccTBeHHOE  BEreTaTMBHOE — pa3MHOXeHUEe.  Pa3MHOXkeHue  1moOeroBbIMU
YEpEHKaMHM, OTBOJKAMH, KOPHEBbIMU UYEPEHKaMH, JIUMCTOBBIMH YEPEHKaMH.
Pa3zMHOXeHMe npuBUBKON. Pa3MHOKEHNE KYJIbTYPOU TKAaHH.

Ileemox u nnoo. llBetok m ero crpoeHue. YacTu 1IBETKA: LBETOJIOKE,
LIBETOHOXKA, BEHUMK, JICTIECTKHU, Yall€yKa, YAIIEJIUCTUKN; OKOJIOLBETHUK: JBOWHOM,
MPOCTOM; THIYMHKA: MBUTLHUK, THIUMHOYHAS HUThH; MTECTUK: 3aBs3b, CTOJOUK, PHUIBIIC,



ceMsizauatku. Cupasiuvii 1BeTOK. THIYMHOYHBIN IBETOK (MYXKCKOI), MECTUYHBIN
BeTOK (kKeHCKuii). OMHOJOMHBIE U JBYJIOMHBIE PACTCHHUS.

Cousetus. IIpocTeie couBETHS: KUCTh, KOJIOC, MTOYATOK, KOP3UHKA, T'OJOBKA,
30HTHK, IIUTOK. CIIOKHBIE COLBETHUS: METEIKA, CIIOXKHBIA 30HTHK, CIOXKHBIA KOJIOC.
OnbuieHre pacTeHU HACEKOMBIMU U BETPOM.

OmnbuieHnEe — NEPEHOC MbUIBLBI C THIMMHOK HA PbUIbLE NecTuka. [lepekpectHoe
OTIbLICHHUE. Hexrap. Hexrapauku. HacexoMoomnbuisiembie pacTeHus.
[IpucrnocoOaeHHOCT, LIBETKOB K OMNBUICHHIO OMNpPEICICHHBIMU  HACEKOMBIMH.
Berpoonsuisiemble pactenusa. CamoonbuieHne. ICKycCTBEHHOE ONbUICHUE.

Onoa0TBOpEHNE Yy UBETKOBBIX pacTeHui. CTpoeHne nbuibHUKA. [IpuiblieBOE
3epHo. IIpopactanme mnbutblbl. IlbutbnieBole  TpyOku. Chnepmuu. Crpoenue
ceMs3avyaTka. 3apoibllieBbli MemoOK. [lomoBble KIIETKM — raMmeThl. SinekneTka.
LentpanbHas kieTka. OIIOAOTBOPEHUE — CIMAHHE TMOJOBBIX KIETOK. 3UrOTa.
JIBoitHOE OmIoA0TBOpEHUE, OTKphITOe pycckuM yuenbiM C.I'. HaBamuubim (1898 r).
OO0pa3zoBaHue CEMEHU U TUI0JIA. 3apOJIbIIL. DHIOCIEPM.

Cems. CemeHHas koxypa. OkxkonomnogHuk. Ilmoasl: OJHOCEMSHHBIE W
MHOTOCEMSIHHBIE, CyXM€ W COYHble. BuHIbl IJIOJOB: KOCTAHKaA, fAroja, s0JO0KO,
3¢pHOBKa, CEMSHKa, OpeX, JKelyab, Kopobouka, 000, cTpydok. CrocoObl
pacrpoCTpaHEHus IUIOJOB M CEMSIH: BETPOM, BOJOW, >KUBOTHBIMH, YEIIOBEKOM,
camopa3z0pacbIBaHUEM.

Pacmenue — xcueoit opzanuzm. OCHOBHbIC XKU3HEHHBIE (DYHKIIUU PACTECHUM:
MUTaHuE, JbIXaHUe, POCT, Pa3BUTHE, PAa3MHOKEHHE, U3BMEHEHUS MOJ BO3IACHCTBUEM
dakTopoB BHenIHeH cpeabl. OOMeH BeniecTB. CUHTE3 CIIOXKHBIX BEIIECTB U3 MPOCTHIX.
[IpeBpamienre sHepruu Opu OOMEHE BeElIECTB. B3auMOCBsA3b MEXIy OpraHamu
pactenusi. [lepenBrrkeHre BEIIECTB U OTJIOKEHHE 3anacoB. CrocoObl epeIBHKEHUS
BELIECTB MO pacTeHrto. CrocoObl OTIOXKEHUS 3aMacoB U UX HcHoJib3oBaHue. Poct
pacTeHU U CMEHA OPraHoB.

Mmuozooopazue pacmenuii. Ilonstue o cucremaruke. OTaen, Kiacc, MOPSIOK,
CEMENCTBO, poa, BUl. Bua — ocHOBHas eauHuna cucreMatukd. OCHOBHBIE OTIEIbI
pacTeHUN.

Booopocnu. Ob6mas xapakTepucTHKa Bojjopociieid. OTael 3eeHbIe BOJIOPOCIIH.
Crpoenue xinamMuaOMOHaAbl. becronoe u MmojoBoe pa3sMHOKEHHE XJIOMHUIOMOHA/IBI.
CrpoeHne M pa3MHOXKEHHE XJIOPEJUIbl. MHOTOKJIETOUYHBIE 3€JIEHBIE BOJOPOCIH.
Ctpoenue u pa3MHO)KeHre cniuporupbl. CTpoeHue U pa3MHOKeHUe yaoTpukca. Otaen
Oypble Bojopochu: JaMuHapus U Gykyc. OTaen kpacHble Bojgopociau. MHoroo6pasue
Y 3HAYECHUE BOJOPOCIIEH.

Omoen Moxooopa3znwie. IleueHounbie U TUCTOCTEOCTBbHBIE MXU. MapIiaHIius 1
pyUYYMsl  TPEACTaBUTENM TEYEHOYHBIX MxOB. CTpoeHue KYKYIIKHHA JIbHA.
Pa3smHoxeHune KykymkuHa JbHa. CTpoeHue W pa3MHOXKEHHE Mxa cdarHyma.
O6pazoBanue Topda 1 ero 3HaUCHUE.

Ilanopomnukooopasnvie. 1lanopoTHuky, XxBowwM, IayHsl. CrpoeHue
MaropOTHUKOB. Pa3sMHOeHrne nanopoTHUKOB. CropaHruid. 3apocToK. ApXEroHHH.
AHnTtepuaun. XBOLIM-OCOOEHHOCTH CTPOEHUS W Pa3MHOXKEHUS. XBOILI IOJEBOM.
[1nayHbI-0COOEHHOCTH CTPOCHUSA " Pa3MHOXKEHUS. Pa3znooOpasue



NanopoTHUKOOOpa3HbIX. [[peBHrEe manopoTHUKOOOpa3Hbie. OOpa3oBaHNEe KAMEHHOTO
YIS U €70 3HAYCHHE.

Omoen T'onocemennvte. OOIME TPU3HAKK TOJOCEMEHHBIX. XBOWHBIC
pactenus. CtpoeHue cocHbl. CTpOEHUE KEHCKOW HINUIIKU COCHBL. CTPOEHHE MYKCKON
IIUIIKA  COCHBbl. OmNbUIEHME U OIUIOJAOTBOPEHHE y CcOCHbl. (CTpoeHHE U
pacnpocTpaHeHue ceMsi COocHbl. Pa3HooOpasue rojIoceMEHHBIX. 3HadyeHHE
roJIOCEMEHHBIX. OUTOHLUIBI.

Omoen Ileemkogvie pacmenusa. OOMUE TNpPU3HAKA I[BETKOBBIX, WIH
MOKPBITOCEMEHHBIX pacTeHuii. MHOTooOpa3ue IBETKOBBIX pacTenuid. Knaccudukanus
LBETKOBBIX pacTeHHM. JlelneHrne IBETKOBBIX PACTEHWN Ha KIJIACChl M CEMEMCTBA.
OTnuuuTenpHbIE NPU3HAKU JBYIOJBHBIX M OJHOAOJIBHBIX pacTeHHil. OCHOBHBIE
CEMENCTBA BETKOBBIX PACTECHUMN.

CewmelicTBO KpectouBeTHbIe. Jlukas peapka. OOlIMe NpU3HAKU CEMEHCTBA.
OcobenHoctn  cTpoeHHs 1LBeTKa. MHoroobpasue mpeacraButenein. [lnossi
KpecTolBeTHhIX. OropoAHbIe U MOJIEBbIE KyJIbTyphl. Kamycra, peapka, TypHeIcC 1 Ap.
TexHu4yeckue KyJibTyphl.

CemeiictBo  Pozousernble. [IIMnoBHUK — IPEACTaBUTENb CEMEWCTBA
po3ouBeTHbIX. O0IMe MpU3HAKU pacTeHHid cemelicTBa. MHoroobpasue pacTeHHit
cemeiictBa IlonoBele nepeBbsi: g00HA, Ipyllia, BUILIHS, CJIMBA, NEPCHUK, aOpPHKOC.
SromHble KyJIbTYypbl: MajlMHA, 3€MJIIHUKA, KIyOHMKa U JAp. JlekopaTHUBHBIE U
JIEKapCTBEHHBIE PACTEHUS.

CemeiictBo  MotbuibkoBbie  (boOoBbie). OOmMe mnpu3HAKKM CceMeicTBa
MortbuibKOBBIE. ['OpOX TMOCEBHOM — MNPEACTABUTENL ceMencTBa MOTBUIBKOBBIE.
Crpoenue 1Berka. PasnooOpasme pacTeHuil cemelcTBa. 3HAUYEHUE PaCTEHUM
cemericTBa. [IuieBsle pacTteHus: ¢acoyib OOBIKHOBEHHAasA, cosi, apaxuc. KopmoBbie
pacTeHMs: JIIOLEPHA, BHMKA, JCHApPLET, CUJIOC. JIeKOpaTMBHBIE M JIEKAPCTBEHHBIC
pacTeHus.

CewmeiictBo IlacnenoBbie. OOmMe MPU3HAKK U Pa3HOOOpa3ue ceMencTBa
[Tacnenossie IIpencraBurens cemencTBa — acieH YepHsblid. [Iniessie, JeKOpaTUBHbBIE
U JIEKapCTBEHHbIE pAcCTeHHs] CEeMeWcTBa: KapTodelnb, OakiakaH, TOMAaThl, MeEpell
OJHOJIETHUM. SITOBUTBIE pACTEHUS.

CemeiictBo CnoxuorBeTHeie OOmuMe TpPU3HAKK PACTCHUNM CEMEWMCTBa
CrnoxnougeTHble. LIBeTku TpyOuaThie, S36I9KOBbIC, BOPOHKOBUAHBIE. [IpencTaBuTenn
CeMENCTBA — OJyBaHYMK JIEKAPCTBEHHbIH MHOroobpasme pacTeHuil cemencTBa
CnoxnouBernsie. [luiieBble pacTeHUs CEMENCTBA: MOJCOJHEUYHUK OJHOJICTHUH,
canaT. JlekopaTMBHBIE PACTEHHSI CEMEWCTBA: ACTPbBI, TEOPTUHBI, XPU3AHTEMBI U JIp.
JlekapCTBEHHBIE pACTEHUS CEMEWCTBA: OJYBAaHUMK JIEKAPCTBEHHBIA, pPOMAILKa
HElaxy4asi, OJIbIHb, POMAaIIIKa JIEKApCTBEHHAS.

CewmeiictBo Jluneitnble. OOIIMe npU3HAKK pacTeHUM cemeiicTBa JlunelHeble.
[IpencraBuTenu cemenicTBa — TIOJbIAH, JIAHIBIII Maiickuii. MHOroOOpa3ue pacTeHuit
cemelicTBa JIvnennsle. IIumesslie pacTenus: dyK pendarbiid, 4eCHOK. OUTOHINIBI —
JeTydyue BeulecTna. JleKopaTWBHBIE pacTeHMsA: JWIMSA, cHap:ka. JIekapcTBEeHHbIE
pacTeHHus: ajuod IPEBOBUIHBIN, KyIIEHA JIEKAPCTBEHHAS, JaHABIII MAVCKHAMN.

CewmeiictBo 3naku. OOmue npu3Haky cemeiicTa 3maku. [lmennia - Bakuenee
pactenue cemeiicta 3naku. [lmennna tBepaas u msrkas. [lienuna o3umas u sspopasi.



da3b1 pazBuTuss. MHOrooOpa3ue pacTeHuii cemeicTBa. Baxkueimie B X0351HCTBEHHOM
OTHOILICHUM PACTEHHs] CEMEHCTBa 3Nakd: KyKypy3a, POXb, SUYMEHb, OBEC, DHC,
CaxapHbIi TPOCTHUK.

PazButne pacturenbHoro mupa Ha 3emiie. [losiBIeHrE MEpBBIX PACTUTEIBHBIX
OpraHu3MoB. BO3HHKHOBEHHE MHOTOKJIETOYHBIX pacTeHUW. BpIXon pacTeHuid Ha
cymy. Ilcunodutel. Pazputre HazemHoil pactutenbHocTu. [laneoboTanuka

TI'pubur. OOmas xapaktepucTuka rpuboB. ['pubHuNAa win munenuid. [udsi.
[TnonoBoe Teno. CTpoeHue NUIANOYHBIX TpuOOoB. TpyOUuaThie U IIaCTUHYATHIE TPHOBI.
Cum6mo3. Mukopusa. Cbe100HbIE U ST0OBUTHIC TPHOBI.

[InecueBble rpubbl — MyKOp W TneHUIUDI. Vcmonmp3oBanue rpubOB B
MPOU3BOACTBE aHTUOMOTUKOB. [poxcku. CtpoeHue apoxokei. ['pulbl — mapa3utsr:
rOJIOBHS, XJI€OHas p>kaBurHA. ['puObI — TpyTOBUKH. boJie3HU YenoBeKa U )KUBOTHBIX,
BbI3BIBAEMbIC TPUOAMU.

Juwannuku. CTpoeHUE JIHMIIAKHUKOB: KYCTUCTBIEC, JINCTOBATHIE, HAKUITHBIE
mumaiHuky. Crnoesuine. JIMmaiHuKN — cMMOMOTHYECKHE OpraHu3Mbl. PasmMHoXkeHne
JUIIAWHUKOB. 3HAUEHUE JTUIIATHUKOB.

Pacmenun u oxpyycarowan cpeda. PactutenbHble cooOuiectBa. Pactenus
€JIOBOTO M COCHOBOTO JiecoB. PacTenust n1yOpassl, jyra, 6osota. [Ipeobnagaromue u
CONyTCTBYIOLIME BHUJBI pacreHuidl. CTpyKTypa pacTUTENBHOTO COOOLIEeCTBa.
HanzeMHast sipycHOCTb B pacTUTENbHOM coodmectBe. lloazeMHass SpycHOCTb.
Ce30oHHBIE HM3MEHEHHsSI B pacTUTENbHOM coolmectBe. CMeHa pacTUTENbHBIX
coobuiectB. dnopa MW pacTUTEIbHBIM TOKPOB, WJIM PaCTUTEIBHOCTb. BrusiHue
pacTUTENBHOIO COOOIIECTBA Ha OKpYXKawIlylo cpedy. BiusHue neca Ha
OKpYXalolllyl0o cpefay. PacTeHuss — mnoka3aTenu 3arps3HEHHs] Cpenbl. 3alliuTa
OKpPYXaIoIlel Cpe/ibl 3eJIEHBIMU HACAXKICHUSMH.

3007102u5 — HAYKA 0 HCUEOMHDBIX.

CXOJZICTBO U pa3IMnyue MEXAY KUBOTHBIMHU U paCTeHUSIMU. OCHOBHBIE OTINYUS
KUBOTHBIX OT JIPYTHMX TPYMN >KUBBIX CYIIECTB. | JTaBHOE OTIMYHME OJHOKJIETOYHBIX
’KUBOTHBIX OT MHOTOKJIETOYHBIX. MUp JKUBOTHBIX U €ro 3HaYeHHue B npupoze. Oomue
MIPU3HAKU KUBOTHBIX. OCHOBHBIE €IMHUIIBI CUCTEMATHKHU: BUBI, POJbI, CEMEWUCTBA,
OTpSiAbI, KJIACChI, TUIIBI, OJUAPCTBA, IapcTBa. [louBo0Opa3yromas posib KUBOTHBIX.
3Ha4YE€HHE PACTEHUH B )KU3HU KUBOTHBIX. 3HAYEHUE KUBOTHBIX JIJIS YEJIOBEKA.

Oonoxnemounsie ryncusomuste unu Ilpocmeiimue. OOmas xapakKTepucTUKa
npocreinx. OCHOBHBIE TUIIbI OHOKJIETOYHBIX )KUBOTHBIX.

OObIkHOBEeHHAs1 aMe0a Kak MpeJCTaBUTEh KOPHEHOXKEK (capkoaoBeie). Cpena
oOuTaHus, CTpoeHUEe U mepeaBuxkenue ameObl. JloxkHoHOX)ku. [lutanue. [{pixaHnue.
Boigenenre BelIeCTB >KU3HEACSTENIBHOCTH M M30bITKa BOJbl. CoOKpaTtuTenbHas
BakyoJsib. OOMeH BemiecTB. Pazmuoxxenue. HIIMCTHpOBaHuUE.

3elieHas ABIJIEHA KaK MPEACTaBUTENb KIYTUKOBBIX. Cpeia 00UTaHMsl, CTPOCHHE
U niepeBrKeHne. BOJIbBOKC — KOJJIOHHAIBHBIE )KT'YTUKOBBIE IIPOCTEHIIIHE.

Nudyzopus-tydpenpka. Cpema oOutanusi, CTpPOEHHE U TEPEABUKCHUE
uH¢y3opuu Tydenvku. [lutanue. J[pixanue u Boiaenenne. CoOKpaTUTENbHBIE BAKyOJIH.
Pasmuoxenne — 6ecrnionoe u monoBoe (KoHbroraus). PaznooOpasue nuady3opuii.

Manspuiiaslii  mapasutr. Cpega oOuranus. XosseBa mnapasuta. Ponb
MaJIIPUMHBIX KOMAPOB.




JKu3Hb OJIHOKJIETOUHBIX JKMBOTHBIX MpPH HEOJArONpPUATHBIX YCIOBUSX.
PoncTBeHHBbIE B3aMMOOTHOIIEHUS TIPOCTEUIINX. 3HAYEHUE MTPOCTEUIINX B IPUPOJIE U
KU3HM 4yenoBeka. [lapazuTuyeckue mpocreiimme, BO30yauTenu 3a0o0JieBaHU
YeJIOBEKA U KUBOTHBIX: MASIPUMHBIN MJ1a3MOJUH, AU3EHTEepHUitHAs ame0a, KOKITUAMS,
rperapvHa u Jip.

Mnozoknemounvie cuseomuvie. Tun  Kuweunononocmmuvle. OO01IAS
XapaKTepUCTHKA THUMNA KUIIEYHOMOJOCTHBIX KAaK JIBYXCJIOMHBIX MHOTOKJIETOYHBIX
KUBOTHBIX. [IpecHoBonmHas ruapa. Cpena oOWTaHMs, OCOOCHHOCTH BHEIIHETO H
BHYTPEHHETO CTPOEHHUS M >Ku3HenmesTenbHOCTH. [uddysnas HepBHas cucrtema.
PaznpaxxumocTs, pedaekcel. CTpekaTenbhbie KieTku. Pereneparus. [lpomexxyTounsie
KJIeTKH. OCOOEHHOCTH KIJIETOK MHOTOKJIETOYHBIX >KMBOTHBIX Ha IMPUMEPE TUAPBHIL.
Pazmuoxxenne rtuapel. becnonioe pasmHOkeHMe — nodkoBaHue. [lomoBoe
pasmuoxkenue. OmooTBopeHrne. MHOTooOpa3ue M 3HAYEHUE KUIIEYHOIMOIOCTHBIX.
[Tonunel. O6pa3oBanue konoHuil. Kopamnossie pudsl. Meays3sl.

Tun nnockue uepeu. XapakTepuCTUKA INIOCKUX YEPBEU KaK NAPEHXUMATO3HBIX
®KUBOTHBIX. Kiaccudukarus tuna.

benas mianapus Kak TMpenCcTaBUTENb Kiacca pecHUuyHble uepBu. Cpena
obutanusa. JIpyOokoBas cummerpusi. KoOXHO-MyCKylnbHbIH MemoK. Oprassl
Pa3MHOXKEHUS: SUYHUKHU, CEMEHHUKHU. CBOOOTHOKMBYIIIHE MIJIOCKUE YEPBH.

[leyeHOYHBI CcocalbIIMK KakK NpeACTaBUTENb Kiacca cocanbiiuku. Cpena
oOutanus, cTpoeHre | nuranue. Pa3MHOokeHue u pas3Butue. IloHsTue o
IIPOMEXKYTOUYHOM U OKOHYATEIIbHOM X034uHeE. [{ucra.

bbrunii Lienenp Kak npecTaBUTeNb Kiacca JeHTOouHble yepBu. Cpena oouTanus,
CTPOCHME W MHUTaHWE. [ 0J0BKa, IIelKa, WICHUCTOE Teno. OTCYyTCTBHE OpPraHoOB
numeBapeHus. PazmHoxkeHne u paszButue. @PunHHa. [IpOMEKYTOUHBIM XO3SMH.
OKOHYATENbHBIN XO3I1H. DXUHOKOKK.

[Ipoucxoxknenue TUIOCKMX uepBei. Ilmockwe wepBM Kak BO30yIUTETH
napa3uTapHbIX 3a00JIEBAHHN Yy YETIOBEKA.

Tun kpyznvie uepgu. XapakTepucTuKa TUIA KpYTibIx uepBei. Knaccudukarms
Kpyribeix uepBed. Yemoeueckas ackapuma. Cpema obutanusi. BHemHee ctpoeHme.
KoxHo-MycKkyinbHbINM MemIoK. [Tosocts Tena. Opranel nunieBapenus. Pa3mHoxxenue u
passutue. JInunaka. MeguunHckoe 3HaueHue. Kpyriible uepBu — napa3uThl 4eIOBEKa
u KuBOTHBIX. [IpucmocobOnenuss k mnapasutusmy. boppba ¢ mapasuTHYECKUMU
yepBsimu. Poib K. U. Cxpsiouna.

Tun konvuamute uepeu. OOWAs xapakTepuctuka Tuna. Knaccudukanms.

JloxneBoil 4YepBb Kak TMPEICTABUTENIbL MAaJOIIETUHKOBBIX uepBend. Cpena
obutanusi. Buemnee crpoenue. llletunku. KoxxHo-MycKynbHBIM Memiok. [1oiocTh
tena. Opranel NUIIEBApEHUs. 3aMKHyTas KPOBEHOCHAs cHCTeMa. BwlnenurenbHas
cucrema. HepBHas cucrtema. OKOJIOTI0TOYHOE HEPBHOE KOJbIO. HepBHBIE y371BI —
ranrmu. [lomosas cucrema. PazmMHokeHue.

Mmuoroo0pasue Koap4aThiX YepBeil. MHOTOIIIETHHKOBBIE — HEPEU 1, TIECKOXKHIL.
Oco00EHHOCTH CTPOEHUS MHOTOIIETUHKOBBIX YEPBEU.

Tun monntocku. O061As XapaKTEPUCTHKA TUIA MOJUTIOCKH, WA MSTKOTEJBIE.
Knaccudukanus.



OOBIKHOBEHHBIH MPYIOBUK KaK MpeCcTaBUTENb OproxoHorux. Cpena oOuTaHus
U cTpoeHue npynoBuka. PakoBuna. Hactu Tena: TynoBuIIE, TOJ0Ba, HOora. MaHTHS.
Mamntuitnas nosocts. [Tutanue. pixanue. Jlerkoe. KpopooOpaiienue. PazmHoxeHue.

be33zyOka kak mpeacTtaBuTeNb NBYCTBOpuUarhiX. Cpena oOUTaHUS U CTPOCHHE
6e33y0oku. ®opmupoBanue xeMuykuHbl. [lutanue. Cudonsl. Jpixanue. KpoBenocnas
Y BBIJCIIUTENbHAS CUCTEMBI. Pa3MHOKEHHE, pa3BUTHE JINUUHOK.

Mmuoroo0Opase ¥ 3HaY€HUE MOJUIIOCKOB.  bproxoHorue  MOJUTIOCKH.
JIBycTBOpUaThie MOJUTIOCKU. ['0JIOBOHOTHE MOJUTIOCKH (KaJbMaphbl, OCbMUHOTH).

Tun unenucmonozue. O61mas xapakrepuctuka tuna. Kmaccuduxarms.

Knacc pakooopa3znsie. Peunoii pax. Cpena ooutanus. OcCoOEHHOCTH CTPOEHUS
U OKU3HENESITEIbHOCTH. XWTHH, HapyXHBIM ckeneT. [omoBorpyas, Opromiko.
BunonsmeHeHne KOHEYHOCTH: BEPXHUE YENIOCTH, HUKHUE YEIIOCTH, HOTOYENIOCTH,
KJICLIHU, XOJIWIbHbIE, OpIOUIHbIE HOXKKH. JIMHbKA. BHyTpeHHEe CTpOeHHE PEHYHOro
paka. Myckynarypa. CmemaHHass TOJIOCTh Tena. [lumieBapuTenbHas CHCTEMA.
KpoBenocHasi cuctema. I'azoo0meH. JKaOpbl — BBIpOCTBI KOHEUHOCTEH. OpraHsl
BBIJICIICHUS — 3€JICHbIE Xkele3bl. HepBHas cucteMa. Opranbsl 4yBcTB. OpraHbl OCA3aHUS
1 00oHsaHuA. CioxHble (paceTouHble r11a3a. Mo3anuHoe 3peHue.

MHoroo6pa3ue u 3HaueHue pakooopasHsix. Husmme pakoodpasHele.

Knacc naykooopazuvie. Ilayk-kpectoBuk. Cpena oOWTaHUS M BHEIIHEE
ctpoenue. ['onoBorpyap, Optromko. Bocemb npocthix rna3. Bocemb XOIUIbHBIX HOT.
Yemroctn, Horouemoctu. Illymanena — opran ocsizaHus. SIOOBUTBHIE KETE3BI.
[laytunabie OoponaBku. JloBuas cerb. Oxora mnayka. Iluranue. Bremnee
numeBapenue. Jpixanue. Tpaxeu u nerkue. KpoBenocHas cucrema. Pa3mHoxeHue.

MmuorooOpasue naykoB. Knenm. Cpena obOutanus. MHorooOpasue Kiemen.
MeaumacKoe 3HaueHHME YeCOTOUYHOro, Tac)KHoro kiemed. BecenHe-netnuit
KJeneBoi sHiedanut. YecoTka.

Knacc nacekomowte. Ctpoenue maiickoro xyka. Cpenga oOMTaHUs U BHEIIHEE
ctpoenue. JKectkue Hankppuibs. llepenoHuarsie Kpbuibsid. BHyTpeHHee cTpoeHue
Maickoro okyka. IlumeBapurenpHas cucreMa. [pel3ymuii poOTOBOM ammapar.
HesamkHyTass KkpoBeHOCHas cucteMa. JlpixatenbHas cUCTEMa —  TpPaXew.
BriienurenbHas cucteMa — MallbIIMTUEBBI COCYABI U )KUPOBOE Teno. HepBHas cuctema
u opranbl 4yBCTB. [lonoBas cucrema. PazMHOKeHrE HACEKOMBIX. Pa3BUTHE € MOJHBIM
MIPEBPAILCHUEM U HEMOJHBIM MPEBPAILICHUEM.

Otpsin 6abouku wunm yemyekpbiible. CTpoeHue u moBefeHue 0abouek.
Cocymmit poroBoii anmapat. Kanyctauma. TytoBbid menkonpsia. [lleakoBoacTso.

Otpsin nBykpsuible. KomHaTHas myxa. JIvokymuid potoBoi anmnapar. 3HaueHue
KOMHATHOM MyXH, Kak pa3HocurMKa WH(MEKIMOHHBIX Oome3neir. OBoxabl. Komapsl.
Komrome-cocyiunii potoBoit anmapar. MeauumnuHCKOe 3HaY€HUE KOMAapOB.

Otpan  nepenonvatokpeuibie. [Iumunemuku.  Sitneknan.  Hae3nHukw.
buonornueckunii croco0 mMogaBIeHUS BPEISAITUX YEJI0BEKY )KUBOTHBIX. OCHI, ITMETHN U
MypaBbu. OOIIecTBEHHBIE HACEKOMBIE. [I4enbl U mMen — ONMbUIMTEIN IBETKOBBIX
pacrennii. MenonocHasg ndena. JKu3Hp nyenuHOW ceMbu. [poI3ylie-ImmKymun
poroBou annapar. [losb3a mueinr.

OTpsim KECTKOKPBUIbIE: O0KbU KOPOBKH, JKYKEJIUIIBI, HABO3HUKH U Ap. OTpsia
MPSIMOKPBUIBIE: MEPETETHAS CapaHya, Ky3HEUUKH, CBEPUYKH.



MHuoroob6pa3ue HacekoMbIxX. Bim, 0710X1 — mapa3uThl 4eIOBEKAa U KUBOTHBIX.
MenuuuHckoe 3HaueHue 010X, BIIEH U JAPYTrUX Hacekombix. Hacexombie — BaKHOE
3BEHO B LieTsiX nuTanus. [louBooOpasyromast posib HaceKOMbIX. ONBUTATEIN PACTEHHI.
OpnomaminenHbie HacekoMble. Hacekombie — 1a00paTopHbIE€ dKUBOTHBIE.

Tun xopooewte. I’ 1aBHBIE 0OCOOCHHOCTHU THUIA XOpA0BBIX. Knaccudukaius tuna
XOPJOBBIX: MOATUI OecyepernHbie, MOJATUIl YEPeNHble WM MO3BOHOYHBIX. OOIiue
YEPThI MO3BOHOYHBIX KUBOTHBIX. 3HAYEHHUE MTO3BOHOYHBIX.

Knacc nanyemnuxu. JlaHueTHUK — HH3IIEe XOpAoBoe xkuBoTHoe. Cpena
0oOHWTaHUs U BHEIIHEE CTPOCHHUE.

Knacc Kocmubwte porovt. Peunoii okynb. Cpesia oOOMTaHuS ¥ BHEIITHEE CTPOCHHUE.
[ToxpoBsl Tena u okpacka. Ckenet okyHs. [IumeBapurenbHas cucrtema. JpixarenbHas
cucTteMa. 3aMKHyTasi KpOBEHOCHas cucrtema. BeinenutenbHas cucremMa. OOMeH
BeniecTB. HepBHas cuctema. Opransl uyBCcTB. [loBeaeHue. [ 0J10BHOM MO3T: IEpEIHNM,
POMEKYTOUYHBIN, CPEAHUN MO3T, MO3KEUOK U ITPOI0ATOBaThIM MO3T. CIIMHHOM MO3T.
Opransbl 3peHus — 1J1a3a, OpraHbl CIyXa, OpraHbl BKyca, Ocsi3aTeIbHbIE YCUKU, OOKOBas
munus.  Pednekcol pei0. BpokaeHHble U ycioBHbIe pediiekchl. PazMmHOxkeHUeE.
HapyxHoe omionorBopenue. Hepect. Pazsutue. 3a060ta o motomctBe. MHOTOOOpasue
prI0. [Ipucnocobnenus K ycnoBusaM oouTanusi. OCHOBHBIE TPYIIIIBI PhIO.

Knacc Xpawesnte pvrovt. Otpsin akyibl. OTpsig CKaThl. DJICKTPUUECKUE CKATHI.
Kusopoxnenue. Kinacc Koctabie peiObl. OTpsin oceTpoBbie. OTpsi KaprnooOpa3HEIE.
Otpsin  cenbaeoOpasubie. OTpsn TpeckoBwie. OTpsig kuctenepsie. Jlatumepus.
JIBosikoaplmaniue pbiObl. [IpecHOBOJHBIE KHUCTENEpble — MPEAKH 3€MHOBOIHBIX.
XozsiictBeHHOEe 3HadeHue pbi0. I[Ipombicen pbiObl. OxpaHa pHIOHBIX 3aMacos.
UckyccTBenHoe pa3senenue poio. [IpynoBoe xo351CcTBO.

Knacc 3emno0600Hble. XapaKTEpUCTUKA 3E€MHOBOAHBIX KaK MO3BOHOYHBIX
KUBOTHBIX, CBA3aHHBIX KaK C BOAOW, Tak U ¢ HazemMHOM cpenou. Jlsrymku. Cpena
obutanus. Buemnee crpoenue. Buyrpennee crpoenue jsarymku. [lumeBapurensuas
cucrema. [[pixatenbHas cucrema. 3HaueHHE KOXH U Jierkux. KpoBeHocHas cucrema.
Bonwioii kpyr kpoBooOparieHusi. Mainbiit Kpyr kpoBooOpatienusi. OOMEH BEIIeCTB.
Cnsiuka. HepBHas cucrema W opranbl 4yBCTB. Pa3MHOXEHHE, pa3BUTHE H
MIPOUCXOXKJICHUE 3eMHOBOJIHBIX. Pa3Butme. MHorooOpasue 3eMHOBOJHBIX. OTpsia
0ECXBOCTBIE: JIATYIIKH, Ka0bl, KBaKIK. OTpsl XBOCTAThIE: TPUTOHBI, CaJTaMaH/PHI.
3HaYeHuE 36 MHOBOHBIX.

Knacc npecmuikarouwgueca. XapakTepucTuKa NpeCMbIKAIOIIMXCA KaK HA3€MHbIX
no3BOHOUHBIX. [IpbiTkas smepuna. Cpega oOWTaHUS W BHEIIHEE CTPOCHHUE.
Buyrpennee crtpoenune. Ckener. Opranbl abixaHus. Opranbl NHIIEBapEHUS.
Cepaeuno-cocynucrasi cucrema. Opranbl Bbiaenenus. [lonoBeie opranbl. HepBHas
cucrema. Opranbl  4yBCTB. Pa3mHOkeHue. BHyTpeHHee  OIUIOJOTBOPEHHME.
Perenepanus. MHorooOpasue mnpecMbikaronuxcs. [IpucnocoOneHue K yCIoBUSIM
obutanud. Otpsa Yewryituarsle: ssuiepuibl, 3Men. JInabka. noButeie xene3sl. OTpsa
yepenaxu. [lanmups. OTtpsig Kpokoauibl. [IpoucxoxaeHue MNpecMbIKAIOIINXCS.
[IporpeccuBHble  uYepThl  pa3BuUTUA. PacuBeT W BbIMHUpPAHUE  JAPEBHUX
npecmbikatomuxcsi. OCBoeHue Bcex cpel oOuTanus. «moxa JUHO3aBPOBY» B UCTOPHUH
3eMIIn.



Knacc nmuywl. XapakTepuCTHKA NTUL KAK TOKPBITHIX NEPHSIMU TENIOKPOBHBIX
KUBOTHBIX, MIPUCITIOCOOIEHHBIX K T0JIeTy. OCOOCHHOCTH BHEIIHETO CTPOEHHUS MTHII.
Cuspiif Tony6s. Cpena obutaHus U BHelIHee cTpoeHue. [lepeaHue KOHEYHOCTH —
Kpblibs. [TokpoBsl Tena. KonTypHOE nepo: cTBo, poroBeie 60poaku. [1yxoBsie nepbsi.
JIuapka. OCOOEHHOCTH CTPOEHHUSI CKejleTa M MycKynarypbl nruil. OcoOeHHOCTH
BHYTPEHHETO cTpoeHus nTull. [InmeBapurtenbHas cucrema. JKeny10K: JKeJIe3ucThlil U
MYCKYJbHBIN oTneibl. CkopocTh nunieBapeHus. [loctossHHas BbICOKas TEMIlEparypa.
Oprasbl BblIETIEHUS U pa3MHOKeHUd. JlpIxaTenbHas cucrema. JIerkue, BO3AyIIHbIE
Memiku. J[BoitHoe nbixanue. KpoBeHocHast cuctema. Opransl uyBcTB. HepBHas
cucteMa. Cnoxxnoe noseaenue. Pazmuoxxenune. Ctpoenue siiina. Pa3sutue 3apoapliiia.
HacwxuBanne. O6pazoBanue nap. 'He3noBanne. BoIBOJKOBBIE U THE3JOBBIE MTHUIIBI.
3abota o nmoromctBe. [IprcrnocoOIEeHHOCTh NTULL K CE30HHBIM SIBIICHHUSIM MPUPOIBI.
Ocemnble nTuipbl. llepeneTHple NTULBL: YTKH, J1€0O€IU, COJOBbH, UBOJTH, CTPHKH.
[Tpuunnel nepeneroB. CrnocoObl OPUEHTUPOBAHUS MTULl BO BpEMsl IEPEIETOB.
[Ipoucxoxnaenue u oOume 4vepThl OTHUL. YepThl CXOACTBA MEXAY MNTULAMU U
IpecMBIKalOIUMuUcs. Paznuune Mexay NTHULAMU U IpecMbIKarouumucs. JpeBHue
ntunel. Apxeonrepukc. IItumsr neca. Otpsn Jdarier: nectpbid garen. Otpsan
Kypunble: psbuuku, terepeBa, riiyxapu. Jlukue Kypbl. XuilHble OTHLBL. OTpsin
JTHEBHbIE XMILHUKU: COKOJIbI, KOPIIYH, Ipudbl, opisibl. OTpsin COBBI: COBbI, (PUIMHBL,
celun. Bopomnasatoniue ntunpsl. I[Ipucnocobiienuss x ycnoBusMm oOutanus. OTpsin
I'yceoOpasnbie: ytku, rycu, jaedeau. Otpsa [lunrBubbl. [ITHIBI  OTKPBITHIX
MPOCTPAHCTB CYIIW. YCIOBHUS OOWTaHHMS B OTKPBITBIX MpocTpaHcTBax. OTpsin
Kypasmu. Otpsin  Hpodsl. Otpsg CrpaycooOpasnbie. [ITHLBI  KyJIbTYypHBIX
nanamadTo. Otpsg BopoObunbie. Posib NTHI B IpUpOe U AKU3HH YesnoBeka. OxpaHa
nrull. [ItuneBoactso. Pazseaenue qomamnux nruil. [lopoabl cenbCKOX035MCTBEHHBIX
MTHUL.

Knacc mnekonumarwujue. BrHeuHee cTpoeHue MileKONUTAOMMUX. [I0KpOBbI:
BOJIOCSIHOM IIOKPOB — OCTb, NoAwmepcToK. CanpHbIE >Kele3bl, IOTOBBIE MKEJE3bI,
mieuHsle xene3bl. Ckenet. {uddepenumpoBanuble MbIIIbB. BHyTpeHHEe cTpoeHue
MJIEKOMUTAIOMUX. POTOBass MOJIOCTh, $3bIK, nuddepeHITupOBaHHbIC 3yObl: KOPHH,
JIEHTUH, 3Mallb. Pe3lbl, KIbIKM, KOpeHHble 3yObl. IluiieBaputenbHas cucrtema.
Myckynuctas neperopojaka — quagparma. Opransl gsixanus. CepaeuyHo-cocyaucTast
CUCTEeMa: YeThIpeXKaMepHOe cepAlle, /IBa Kpyra KpoBooOpauieHus. BeiaenutenbHas
cucremMa. Opranbl pazmHokeHus. [lmanenta. HepBHas cuctemMa: rojoBHOW MO3T,
U3BWIMHBI, KOpa OO0JbIIMX ToJyliapuid. Opranbl 4yBCTB: OOOHSIHHE, CIIyX, 3pEHHUE,
OCsI3aHUE U BKYC, OpraH paBHoBecHs. [loBenenne miiekonurarommx. PasMHoxenue u
pPa3BUTHE MIICKONUTAOMNX. ANUEKIAaylue, WIK MEePBO3BEPU. Y TKOHOC, €XHUIHA.
Cymuarbie.  IlnaneHnrapuele.  bepemeHHOCTh.  BckapMiuBaHuE ~ MOJIOKOM.
[Ipoucxoxaenne miekonuTarmux. CX0ACTBO U Pa3Inyus MEXKIY MIEKOTUTAIOIINMHU
U MIpeCMBIKarOIMMHucA. VIckomaemble MpeIKu MICKOMUTAIOIINX — 3BepO3yObIe SIEPHI.
Otpsan Hacexomosnueie — HanOosee ApeBHUE W MPUMUTHBHBIE M3 TUIALIEHTAPHBIX.
3emnepoiiku. OOBIKHOBEHHBIM KpoT. OOBIKHOBEHHBIM €x. OTpsin Pykokpeuibie —
KppUiaThle Miekonuraromue. ['poi3yHsl. OcobeHHOCTH cTpoeHust 3y0oB. OTpsin
I'PBI3YHBI: IOMOBBIE MBIIIH, KPbICA, XOMSIK, I0JIEBKU. OHAaTpa. 3Ha4€HHUE IPHI3YHOB B
npupone W Uil 4enoBeka. PacmpocTpaneHue HMH(EKIMOHHBIX Oone3Hedl u



napasuTapHbeix 3aboneBanuil. Otpsan 3aineoOpasubie. 3aiusl. Kpomwku. Otpsin
Xunmnele. CemeiictBo Bomusu: mucuna, Bosk. CemeiictBo Komausu: turp, neomnapy,
pBICh, CHEXHBII Oapc, nukas jecHas komka. CemelictBo KyHbu: KyHuua, co0osb,
XOpeK, HOpKa, TopHocTaid, jacka. CemeiictTBo MeaBexbu: Oypblil MeaBeb, O€blii
measenb. Mopckue miekonuraronue. [Ipucnocodienne MIIeKOMUTAIOMMX K AKU3HU B
Bozae. Otpsn JlacToHOrMe: IpeHIIaHICKUIM THOJIEHb, MOPCKOM KOTHK, MOpPXK. OTpsn
KurooOpasubie. Cunuii kut. Ycartble kuthl. Jlenbduubl. 3ybaTsie KuThl. Kamanor.
KomnbitHeie mitekonuraromue. IIprcrnocoOneHne KOMBITHBIX K YCIOBHUSM JKU3HH.
Otpsin IlapHokonbiTHBIE. JKBayHbIE MAapHOKOMNBITHBIE. MHOTOKaMEpHBIA KETYIO0K:
pyOer, ceTka, KHIKKa, ChIuyT. BepOmropl, oyienu, 6apaHbl, KO3JbI, aHTUIIONBI, 3yOpHI,
xupadsl. JIock — ceMelicTBO osieHel. HesxBauHble TaPHOKOIIBITHBIE — CBUHOOOPA3HBIE
miekonuraromue. Kaban, Oeremor, cBuHbs. Otpsn HenapHokomnbiTHbie. Jlukas
jgomaas, Hocopor, Tanup W aAp. Otpsa Ilpumarsl. OO6e3pssHBI — HaubOoJee
BBICOKOOPTaHU30BaHHbIE KUBOTHbIE. UYesnoBekooOpa3Hble O00€3bsSHBI: TOpUILIA,
OpaHTyTaHI, IIMMIaH3e. bIM30CTh uergoBeKa M YEIOBEKOOOpA3HBIX 00€3bsH.
Miaekonuraromuye, X 3HAYEHHE M OXpaHa. Poyib MIIEKONUTAIOUX B IMPUPOJE.
3HaUYECHHE MIICKOIIUTAIOIIUX JUJIS YeJIoBeKa. 3BepoBOACTBO. OXpaHa MIEKONUTAIOIIUX.
Kpacuble kHuru. CenpCKOXO35MCTBEHHBIC JKMBOTHBIE KJAcCa MIIEKONUTAIOLIUX.
’KrBOTHOBOACTBO.

5. Opragusm 4eJ0BeKa U ero 310POBLE
Anamomusa u @usuonozus uenoeeka. AHATOMHUSA UEIOBEKA — Hayka,
M3yvamlIass CTpOeHUE dYejloBedeckoro Ttena. DU3MONIOTHs 4YeJoBeKa — Hayka,

u3yyvaromas (yHKIUU YeJI0BEUECKOro OPraHu3Ma U ero opraHoB. MeToibl u3y4eHusl.
Opranbl M cUCTEMBbI OpraHoB 4eyioBeka. OCHOBHBbIE (PU3MOJIOTMUYECKUE CUCTEMBI
OpraHoB uenoBeka. CBs3b MEXY CTPOEHUEM U (DYHKLIHUSIMU OPTaHOB.

Tkanu opeanuzma wuenogexa. OrnpeneneHue TMOHATHS TKaHW. TKaHU:
SNUTEINAIBHASL, COCAUHUTENbHAS, MbIIIEYHAs, HEPBHAsA. ONMUTEJINAIbHBIE W
COEIMHUTENbHbIE TKAHU, UX MTPOUCXOXKACHUE, PACIIONOKEeHNE, QYHKIIMU. MBbIllIeYHbIE
U HEpBHbIE TKAaHM, MX CTpPOEHHE U CBoiicTBa. B030yauMocTh, MNPOBOIUMOCTD,
COKpPaTUMOCTb. Pa3HOBMIHOCTH MBIIIEYHOM TKAaHM: IJIAJKasi, ITONEPEYHO-II0I0caTast
CKeJIeTHasl, MonepevyHo-nojocaras cepaeynas. Pacnonoxenne u ¢pynkuuu. HepBHas
TKaHb: HEHPOHbI, Helporms. CTpoeHne u GyHKIIUA HEUPOHA: TEJIO, TEHIPHUT, aKCOH.
HepBHoe BosokHo. Cwunanc. Penentop. UYyBCTBUTENbHBIE, HWCHOJHUTEIbHBIC
(MoTOpHBIE), BcTaBOUHbIE HEHpoHbl, HepBHbIN nMmitynbe. [IpoBeaeHue Bo30yxaeHUs
110 HEUPOHY.

Pezynayusa ¢gynkuyuii ¢ opzanusme. PednexropHas perynanus. Peduexc u
pednexropHas nyra. PeduexkTopHbie IIEHTPHI.

[enTpanbublii U1 nepudepruuecKril OTaenbl HEPBHOUW cucTteMbl. LleHTpanibHas
HEpBHAs CHUCTEMa: TOJIOBHOM MO3r, CHMHHOW Mo3r. I[lepudepudeckas HepBHas
CHUCTeMa: HEpBHbIE Y3Iibl, HEpBHL. be3ycnoBHO-pedrekTopHass U  YCIOBHO-
pednexTopHas perymsnus. ['ymopansHas perysius GyHKIUI B OpraHu3Me.

Onopno-oguzamenvnas cucmema.

3HaueHue OMOPHO-IBUTATENIbHOM cHCTEMBI, ee cocTaB. CKeNleT U ero QyHKIUu:
OIIOpHAsI, 3alIMTHAs, IBUTaTeNIbHASA, KPOBETBOPHAS, IETIOHUPYIOILIAS.



XUMUYECKUI COCTaB KOCTEW (HEOpPraHMYECKHE M OpPraHHYECKHE BEIECTBA):
KapOOHAT KaJblIMs, CylIb(daT KaJblKsl, OCCEUH, KOJIJIareH.

MUKpPOCKONIMYECKOE CTPOEHUE KOCTH. MaKpOCKONMUYECKOE CTPOEHUE KOCTHU:
HAJKOCTHHUIIA, KOMITAKTHOE BEILIECTBO, I'yOUaTOE BEIIECTBO, KPACHBIA KOCTHBIA MO3T,
KEJITHIA KOCTHBIA MO3T. THUIIBI KOCTEH: TpyOUuaThle KOCTU, IyOUaThie KOCTH, TNIOCKHE
KOCTH.

Ckener yenoBeka. OyHKIMM cKelleTa. Yepern: MO3roBOM M JIMLEBOW OTIEIBI.
Ckener tynoBumia. [TozBoHounuk. [10o3BoHOK: Teno, Ayra, oTpocTku. 1103BOHOYHBII
kaHan. M3ruObpl MO3BOHOYHMKA: LICHHBINA, TPYAHOH, MOSCHUYHBIM, KPECTIIOBBIM.
I'pynnas xnetka, pedpa, rpyauHa. Ckener BepXHeW KOHe4YHOCTH. [lnedeBoil mosc:
nonaTku, kiarouyuibl. CKeneT cBOOOMHOM BepxHEW KOHEUHOCTU. CKeNleT HUXKHHUX
koHeyHocteil. Ilosgc HMXHHMX KoHeuHOocTel. TazoBble KocTH. CKeneT CBOOOMIHOIM
HIKHENW KOHEYHOCTH.

Coenunenne kocteil. HemnmoaBWXHBIE COEIWHEHMS: IIOB, CpacTaHHUE.
[TonynonsmxHoe coequnenue. [loaBuxHoe coenuHenune — cycraB. CTpOEHHUE CycTaBa:
CyCTaBHas sIMKa, CyCTaBHasl TOJIOBKA, CYCTaBHOM XpsIIll, CyCTaBHAsl CYMKa, CyCTaBHas
KUJIKOCTh. DyHKIIMU CyCcTaBOB. BUpI CyCTaBOB.

Mpimnpsl.  MHUKPOCKOIIMYECKOE Y MAKPOCKOIHMYECKOE CTPOCHUE  MBIIILI.
Mpeliieunble BOJIOKHA. BpIOWIKO, CyXOXXKWIIMs, TOJIOBKH, XBOCTBI MbImil. dacuus.
MBIIIBI-CUHEPTUCTBl M MBILIIBI-AHTarOHUCTBI. MBIl TEJIA: MBIIBI TOJIOBBI,
MBIIIIBI TYJIOBUIIA MBIIIIBI BEPXHEH U HUKHEH KoHeuHOCTH. PabGoTa Mbr. [Tonsitue
O JIBUTATEJIbHOW €IMHUIIE MBIIIIBI. DHEPreTUKA MBIIIIEYHOTO COKpalleHud. Perynsmus
PabOThI MBIIIII- AHTATOHUCTOB. 3HAUYCHUE (PU3UUECKUX YITPAKHEHUN B (POPMUPOBAHUU
CHUCTEMBI ONIOPHI U JBWKEHUS. JIMHAMUUYecKasi U cTaThudeckas paboTa.

Yrtomiienue, npuunHbl yromsieHus Mbiml. ['unogunamus. IlocnenctBus u
npodunakTuka runoguHamuu. OcaHka. Tum W CTENEHW HAPYIICHUS OCaHKH.
[IpenynpexaeHue ©u JedYeHUE TUIOCKOoCTOmHA. YmHObI. IlepemoMbl: OTKPBITHIH,
3aKpbIThIN. PacTsokenne cBs3ok. BeiBuxu cycraBoB. [lepBast momorp mpu ymuoax,
IepesioMax KOCTEW U BbIBUXAaX CYyCTaBOB.

Hepenas cucmema. 3HaueHne HEpBHOM cuctembl. OOecricueHHUE HEPBHOMU
CHUCTEMOM MOCTOSIHCTBA BHYTPEHHEN cpeibl oprannu3ma. CTpoeHUE HEPBHOM CUCTEMBI.
YacTtu HEpBHOU CHCTEMBI: IIEHTpabHas U nepudepudeckas. bemnoe BemecTBo Mo3ra,
HEPBHBIE BOJIOKHA.

Crnunaoit mo3r. CtpoeHue cnuHHOro Mosra. OO00J04YKM Mo3ra: TBepAas,
nayTuHHasg, msarkas. CHOMHHOMO3roBas >KUIKOCTh, €€ 3HadeHue. Bocxomdimme u
HUCXOJSIIME HEepBHbIE MmyTU. PeduexktopHas u mnpoBojsmias ¢(yHkiuu. CBs3b
CIIMHHOTO MO3Ta C TOJIOBHBIM.

Crtpoenue u (pyHKIIUU TOJIOBHOTO MO3Ta. OTAeNbl TOJIOBHOTO MO3Ta: MepeHui
MO3T, CPEIHMH MO3T, 3aJHUKA MO3T. 3aJHHUM MO3T: MPOJOJIrOBaThII MO3I, MOCT,
MO3kedoK. CpeaHuil MO3r: YETBEPOXOJMHSI M HOXKKM Mo3ra. llepennuii mo3r:
MIPOMEKYTOUHBIN MO3T, MOTymapus 6oibiioro mo3ra. Ctos Mo3sra. [TpomonroBaThrii
MO3T — cTpoeHue, QpyHKmuu. Mo3xkedok - crpoeHue u GyHkuun. CpeaHuii MO3T.
Perukynspuas ¢opmamms. Ilpomexyrounsiii mMo3r, ero ¢yHkuuu. Tamamyec.
['unoranamyc. Ilonymapus romosHoro mosra. Cepoe u Genoe BEUIeCTBO TOJIOBHOTO



mosra. Kopa, ctpoenne u ¢pynakuun. M3ununel. bopo3ast. Jomm: no6Has, TeMeHHas,
3aTbUIOYHAsA, BUCOYHAs. JIuMOuyeckas cucrema.

[lepudepuueckass HepBHas cucrtema. Paznenenue nepudepudeckoil HEpBHOM
CUCTEMBbI Ha COMaTHYECKYIO M aBTOHOMHYIO (BeretaTuBHy10). ComaTH4eckas HepBHas
cucteMa, ee (¢GyHKkuuM. BereraruBHas HepBHas CHUCTEMa: CHMIATHYeCKas U
napacumnaTuieckas. Poib BereraTMBHOM HEpBHOW CHUCTEMBI B PETyJSIUU (QYyHKIIUNA
OpraHu3Ma.

Opzanvt uyecme. Ananuzamopwl. CTpoeHue W (PyHKIMHA aHATU3aTOPOB.
Peuenrtopsl. 3HaueHHE aHATU3ATOPOB.

3pUTENBHBIN  aHAIU3aTOpP: 3PUTENbHBIA  PELENTOp, 3PHUTEIbHBIA  HEPB,
3pUTETBHBIN LIEHTP B KOpe OoNbIIMX Noxymapuil. 3HaueHue 3penud. [lonoxenue u
cTpoeHue ria3a. ['na3Hunbl, ria3Heie s0710Kku. Beku, pecnuilpl, OpoBu. Cie3Has
xKesesa, cie3bl. bernounas obosouka (ckiepa), porounia. Cocyaucrasi 000J04Ka.
Panyxnas o6omouka. Ceruarka. Xpycranuk. CTEKIOBHIHOE TeN0. X0 Jy4yel uepes
po3paunyto cpeny riaza. CTpoeHue ceTyaTKu: MajloukH, KOJIOOUKH, KEJITOE MSATHO.
Cnenoe msaTHO. bHHOKynsipHOE€ 3peHue. I'urumeHa 3peHus. bauM3opykocTs,
JNANbHO30pKOCTh. CIIyXOBOM aHaIM3aTop: CIyXOBOM PELEnTOop, CIyXOBOM HEPB, KOpa
OOJBIINX MOTYIIAPHA.

3HaueHue ciayxa. CTpoeHue oprana ciyxa. HapykHoe yxo: yIIHas pakOBHHA,
ciyxoBoil mpoxoa. CpenHee yxo. bapabannas nepenonka. bapabannast mosjocTs.
CiyXOBblE KOCTOYKH: MOJIOTOYEK, CTPEMEUKO, HAKOBAJIBbHSA. BHyTpeHHee yxo.
Kocthblit 1abupunT. BecTuOynspHslii annapat. Yiurka. [ uruena opraos ciyxa.

Opranbl paBHOBecud. MplllieuHOe 4YyBCTBO. KoKHasi 4yBCTBUTEIBHOCTB:
TaKTWJIbHOE YYBCTBO, BUOpanmoHHoe 4yBCcTBO. Ocs3anue. O6onssHue. OOOHSATEIbHBIE
peuentopsl. Opran Bkyca. BkycoBeie cocouku. BkycoBbeie penentopsl. BkycoBas
30HA.

Bvicuan nepenaa oeamenvnocms. Ilosedenue. Ilcuxuka. Briciias HEpBHAs
nesitenbHOoCcTh (BH/). 3acnyru .M. CeuenoBa u I.II. IlaBnoBa B dhopmupoBanuu
yuenust 0 BH/I. Bpoxnenusie u npuodperennbie peduiekchbl. TopMoKeHHE YCIOBHOTO
pednexca. opmMbl TOPMOKEHHUS: IIEHTPATbHAS, BPOXKIACHHAS, yCIOBHAS, BHEITHSIS.
Yyenne A.A. VYXTOMCKOro o0 JOMUHAHTE. BpokIeHHbIE U TPUOOPETECHHBIC
mporpaMmbl  TIOBeACHHUS. MHCTUHKTBI — IleMoYka O€3yCIIOBHBIX PEQIICKCOB.
Paccynounas nestenbrocts. CoH 1 cHOBUACHMS. PuT™ cHa u 6onpcTBoBanus. Da3el
cHa: MeaJieHHas, ObicTpasi. CHoBuaeHus. Peub. SI3bik. Posb peun B pa3BUTHH BBICIINX
ncuxuueckux ¢QyHkuuid. [lo3HaBaTenbHble mporecchl. OIlIylleHHe W BOCHPUSITHE.
[Tamsrs: [IPOU3BOJIbHA, HETIPOU3BOJIbHAS. Boobpaxenue. MpeleHue:
CUTYallMOHHOE, TOHATUWHOE. OMOLMU. OMOIMOHANIbHBIE peakiuu. HacTpoeHnue.
Cocrosinue addekra. Buumanue. BHemnee nposiBieHre BHUMaHUS. TeMIepaMeHT:
MEJIAaHXOJIMKHU, XOJICPUKH, CAHTBUHUKH, diiermaTtuku. Tunbsl BH/I: Xyn10xKecTBEeHHBIMH,
MBICJIUTEIIbHbBIN, CMEIIAaHHBIN.

Buympennaa cpeoa opzanusma. llonsitne 0 BHYTpEHHEN Cpele OpraHM3Ma.
KpoBsb, TkaneBast ®uAKOCTh, TuM(pa. 3HaueHHe BHYTpEHHEH cpeabl. TpaHCIopTHAs
dbynaknus. ['ymopanbhast cBsi3b. 3ammTHas QyHKIus. KOMIOHEHTHI KpOBHU: IjIa3Ma,
(bOpMEHHBIE AJIEMEHTHI (IPUTPOIUTHI, JICUKOIUTHI, TPOMOOINTHI). COCTaB TKaHEBOU



xuakoctu. Jlumda, cocta aumdpsl. OTHOCUTENHEHOE TIOCTOSIHCTBO BHYTPEHHEH Cpeibl.
I'omeocraTuueckas QyHKIMS BHYTPEHHEN Cpe/ibl OpraHu3Ma.

CocraB kpoBu. KposerBopeHue. KommnoHeHThl mmiia3mbl. [pymnmbl KpoBH.
[lepenuBanue KpoBH, JOHOPHI, PEUUNUEHTHI. Pe3yc-hakTop. DpUTPOLUTHI, CTPOCHUE
U pyHkiuu. ['eMorinoOuH, ero posib B TPAHCIOPTE KUCIOPOAA M YIIIEKUCIOTo rasa.
TpoMOouMThl, CBEpTHIBAIONIAS CHUCTEMa KpOBU. JIeHKOUUTBHI, JUMOOIUTHI.
Nmvmynurer. 3ammutHble Oaphepbl opranusma. OtkpbeiTue (aromuroza WM. U.
MeunukoBbeiM. MmmyHHas cuctema. T-numporutsl, B-mumdorute, anTHTENA.
Ucropust nzodperenus BakuuH. J. Jxennep. JI. Ilactep. [IpuBuBku. U3rorosienue
7e4eOHBIX ChIBOPOTOK. Buabl MMMyHHTETa: BUJOBOM MMMYHUTET, HACIEACTBEHHBIN
MMMYHUTET, IPUOOPETEHHBI UMMYHUTET. AJIIEPrus, ajlIepreHBbl.

Tpancnopmuaa cucmema opzanusma yenoeexa. KpoBooOpalieHue,
muMpooOpanienue. Opranbsl KpoBeHOCHOW cucTembl. Cepale, aopra, apTepuw,
KPOBEHOCHBIE KaIWJLISIPbI, BeHbl. OpraHbl TUM(paTHUECKONH CUCTEMBI: TUM(PaTUYECKUE
y3J1bl, IUM(paTHUYECKUE COCYIbl U Kanwuisipbl. CTpoeHHEe apTepuil, KalUIsIpOB, BEH,
TUM(paTHIECKUX COCY/I0B.

Kpyru kpoBooOparieHusi: OOJBIION KpPyr, Majblii (JIETOYHOM) KpYT.
KpoBoobpamienue B cepie.

Crpoenue u pabora cepaua. Muokapa. Okonocepaeunas cymka. Kiamanbl
cepaua: cTBopyaTbie, NoayayHHble. OCOOEHHOCTH CEpJICYHON MBIIIIBI. ABTOMATH3M.
CepaeuHblil HUKII: COKpalleHue, nay3a. Peryisius cepieuHbIX COKpaIieHH.

JIBr>KeHUE KPOBH 110 cocyAaM. ApTepraiibHoe naBieHne. CKoOpocTh KPOBOTOKA.
[lynbc. Pacnpenenenue kpoBu B opranuszme. llognep:kaHue MOCTOSHCTBA
apTepuanbHOro AaBineHus. Hapyiienue aprepuanbHOro JaBJICHUS.

['uruena cepaeuHo-cocyaucTor cucteMbl. [IpaBuiia TPEHUPOBKHU CEPIACUHO-
COCYIMCTOM cHUCTEeMBbI. 3a00JieBaHUsI CEPACUHO-COCYAUCTOM cucTeMbl. [locnencTBus
runoarHaMud. [lepBas nmomMoup npyu KpOBOTEUECHHUSIX.

Jvixamenvnana cucmema. 3HaueHue abIxaHus. JIerouHoe JbpIXaHUE, TKAHEBOE
neixanue. ['a3000MeH, Termoperysius, roiocoodpazoBanrue. CtpoeHune u QyHKIUH
OpraHOB JIbIXaHMs y 4ejoBeKa. JlpIxaTenbHble MyTH. BepXHUE ObIXaTeabHbIE MyTH:
HOCOBasi M POTOBAsl MOJIOCTH, HOCOIJIOTKA, IJIOTKAa. HukHuE ApIXxaTenbHbIE MyTH —
ropTanb, Tpaxes, Oponxu. Jlerounnle anbBeonbl. Jleroynas miueBpa. CTpoeHue
HOCOBOH mosioctu. OOOHSATENbHbIE KIETKU. DYHKIIMN BEPXHUX JbIXaTENIbHBIX MyTeH.
Nupexunonnsie 3a005ieBaHus, paCIPOCTPAHSIIONINECS BO3AYIIHO-KAMEIbHBIM ITyTEM.
I'optans — opran rojocooOpa3oBaHusi. ['omocoBbie cBsi3kM. CTpoeHUE Tpaxeu u
TJIaBHBIX OPOHXOB.

Jlerkue. Pacrnionmoxxenue nerkux. Jlerounas ruieBpa. IIpucreHouynas miespa.
[IneBpanbHas 10JIOCTH. AJbBEOJIbI (JIeTOYHBbIE Ty3bIpbkH). Juddys3us ras3os.
["a3000MeH B nerkux. TkaHeBoe JIbIXaHue. Y4yacTue reMorjiooOnHa B TPaHCIIOPTE T'a30B.
MexaHu3Mbl JIETOYHOTO JblXaHUs. JlpIXarenpHble JBHKEHUA. BIOX W BBLAOX.
Mexpebepubie Mbimel, avadparma. JKusHeHHas €MKOCTh Jerkux. HepHas
perynauust abixaHus. J[pIxateapbHbId LEHTp. 3allUTHBIC JbIXaTellbHbIE pPedIEKCHI.
YuxaHnue u Kauesnb. ['ymopanbHas peryiasiuus JbIXaHus.



TpaBmbl u 60se3Hu opraHoB AbixaHus. [lepBas momois ¥ mpodUIaKTHUKA
3a00JieBaHUMN JbIXaTeabHbIX MyTel. [lpueMbl peanumanuu. JlelcTBUEe KypeHHUs Ha
OpraHbl JbIXaHHUS.

Huwesapumenvnan cucmema. Iluwgesapenue. 11nia — NICTOUHUK SHEPTUH U
CTpouTenbHOro Martepuana. [lmactuyeckuit oOMeH. ODHepreTHueckuii OOMEH.
[TnmeBapenue. Opranel nuiieBapeHus. [IuieBapuTeIbHbIE KETE3bI.

[TumeBapenue B poTOBOM MOJIOCTH. MexaHuuyeckas 1 XuMuueckas o0paboTka
. CIIOHHBIE KENe3bl, UX ydacThe B nuiieBapeHur. CtpoeHue 3y00B: KOPEHb,
nieiika, KOpOHKa, JEHTHH, 3yOHas 53Maib. Pe3lbl, KIbIKH, KOpPEHHbIE 3YOBI.
3aboneBanusi 3yooB. Kapuec, mynsnut. CtpoeHue nwuiieBoaa. Ilepexon muum B
KEITYIOK.

Crpoenne xenynka. [lumeBapenne B xenynke. JKemyToOdHBIM — COK.
[IumeBapuTenbHble (PEPMEHTHI.

[IumeBapenue B kuimieyHuke. DYHKIUM TOHKOTO M TOJICTOTO KHILEYHUKA.
IIpucreHounoe nuieBapeHue. Kuieunele BOPCUHKH. BcacblBaHMe NHUTaTEIbHBIX
BeniecTB. lledenp u ee ponb B opranusme. JKemdub. BeipaOoTka sxemdu, MOYEBUHBI,
rrkoreHa. Toscrast kuika. MUKpOOpraHu3Mbl KHIIEYHUKA. ATITIEHIUKC.

HepBuas perymsamus numieBapenusi. Pa6oter WM. II. [laBnoBa. ['ymopasibHas
pEryJiLus MUIleBapeHUsI.

Kuieunsle MHQEKIUHN U UX IPEAYIPEKICHHE.

Oomen eewecme u Inepeuu. lloaroroButenbHas (a3za oOMEHa BEIIECTB.
[InacTuyeckuii U FIHEPreTUYeCKuil OOMEH.

OOmeH opranuueckux BemectB. OOMeH OenkoB. DyHKUMU: CTPYKTYPHO-
IJIacTUYecKas, OIMoOpHas, KaTaJlMTUYeCcKas, 3alUTHA, TpaHCHOpTHAA,
aHTUTOKCUYeCcKas, »3Hepretuyeckas. OOMeH kupoB. DyHKUUU: CTPOUTEIBHO-
MJIaCTUYECKAasi, PEryJATOpHAasi, TeMIO3aluTHasA, sHepreTuyeckas. OOMeH yrieBoAOB.
OYHKIMU: CTPYKTYPHO-IIACTUYECKAs, 3AllIUTHASI, UCTOYHUK SHEPTHUU.

OOmen Heoprannuyeckux BemiecTB OOMeH Boabl B opranuszme. OOmeH
MUHEpAIbHBIX COJEe. MaKpO3JIEMEHTbl, MHMKPO3JEMEHThl. 3HAYECHHE KaJbLUs,
MarHusi, kKanus, Hatpus, dhocdopa, xiopa, xkenesa, Mead, KodabTa JIs OpraHu3ma
YEJIOBEKA.

Ponp BUTaMMHOB B 0oOMeHe BemiecTB. BomopacTBOpuMble BUTAMUHBI U UX
3HaueHue. ABuTamMuHo3bl. Butamun C. ABUTaMUHO3 - ITMHra. Butamunsl rpymmsl B.
AButamuHo3 — Oepu-6epu. KupopactBopumble BUTamMuHbl. Butamun A. Kypunas
caenota. Buramun /. Paxwur.

Koorca. Hapyxuble MOKpOBbI Tena ueioBeka. Koxka M ee MNpOU3BOJIHBIE.
Crpoenne u (QyHKUMM KoOXM. 3amuTHas QYyHKIUS KOXHU. BbwlnenutenbHas u
JbpIXaTenabHas QyHKIUU Koku. Ponb KokM B OOMEHHBIX mpolieccax. PenentopHas
GyHKUMS KOXH. Y4UacThe KOXH B Terioperyiisinuu. bonesnu koxu. [lepBas nomours
IIpU TEIJIOBOM M COJTHEYHOM yaapax. bopb0a ¢ meperpeBom opranusma. 3aKailBaHHUe
opranu3Ma. CyIllHOCTb 3aKaJIUBaHUS.

Buvioenumenvnaa cucmema. Bwidenenue. 3HaueHue BblaeneHUs. Oprasel
MOYEBBIJICTICHUS: IMOYKM, MOYEBBIE IyTH — MOYETOYHHUKH, MOYEBOW ITy3bIpb H
MoueuncnyckaTtenpHblii kaHan. Ctpoenue moyek. CtpoeHue M QyHKIMH HedpoHA.



ObpazoBaHue nepBUYHON U BTOpUYHON MOouH. CoOuparenbHble KaHABIIbI, TOYeYHas
noxanka. CoctaB moun. [IpenynpexeHrne noueuHbix 3a001eBaHUM.

OHnookpunnaa cucmema. Opranbl SHIOKPUHHOW cuctemsbl. JKenesbl
BHYTpEHHEW cekpenuu. JKene3pl BHENTHEN cekpelnu. JKene3bl CMEaHHON CEKPEIUU.
Ot1nuuuns xejie3 BHEIIHENH U BHYTpeHHENW cekpenunu. ['opmonbl. EMMHCTBO HEpBHOU U
TYMOPJIBHOU peTyJauui. [IpoMeKyTOUHBIN MO3T U OPTaHbl SHAOKPUHHOW CUCTEMBI.

Hnousuoyanvnoe pazgumue opzanuzma. PazmHoxenne. MyxXckas MojoBas
cucteMa. BHyTpeHHrE W Hapy’KHBIE OJIOBbIE OpraHbl. JKeHcKas MojoBasi CHCTEMA.
BHyTpeHHue U HapyXHbIE MOJIOBbIE opraHbl. fineknerka. OBymsusa. Odpa3oBaHue
3aponpimia. bepemennocTs. Pa3sutue mnona. [lmanenta, nynoyneiil kanaTtuk. Pexum
o0epemenHoi. Ponbl. Dtanbl pa3Butust pedbeHka nociie poxacHuss. HoBopoxkaeHHBII.
I'pynanoii pebGenok. IlomoBoe co3peBanune. HaciencTBeHHbIE W BPOXKIACHHBIC
3a00seBaHusl peOCHKA.

6. DBoJIIOLIUSA JKUBOI IPUPO/IBI.

Jeonroyua. llpouecc HMCTOPUYECKOTO Pa3BUTHS OPraHUYECKOIO  MHpA.
OBonmonnoHHble Teopun. M3mensemocts BUnoB. Teopus XK. b. Jlamapka — nepBoe
ABOJIIOLIMOHHOE yueHue. lIpeanoceinku napeuHu3ama. Y. JlapBuH, e€ro Teopus
sBoyolMu. bopwba 3a cymiectBoBanue. EcrecTBeHHBI 0TOOp. Pacxoxnenue
npu3HakoB.  Pacmpoctpanenne — gapBuHM3Ma.  JlokazaTenbCTBa  SBOJIOLMU.
Jloka3zaTenbcTBa €IUHCTBA IIPOUCXOKICHUS OpPraHn4€CKOTO MHpa.
OMOpHOJIOrHUecKre J0Ka3aTeabCTBA 3BOIOUUNA. Mopdosiornueckue J0Ka3aTeabCcTBa
sBONIIOLMU. ['OoMonornunsie opranbl. PynuMmentapueie opransl. [laneonTonornyeckue
JI0Ka3aTesbcTBa 3BOJIOLMHU. buoreorpaduueckre 10Ka3aTeNbCTBA  IBOJIIOIUU.
OctpoBHas ¢ayHa u diopa.

Bua. Kpurepun Buaa — npusHaky, OTIMYAIONIME JAHHBIM BUJA OT JAPYTOro.
Mopdonornueckuit kputepuid Buaa. ['eHeTnueckuid Kputepuil. buoxumuueckuit
kpuTepuil. DU3NOTOTUUECKHUN KPUTEPUNA. DKOJIOTO-TeorpaPpuIecKuil KpUTEPHil.

[Tonynstust — OTHOCHTENILHO HM30JIMPOBAaHHAsl Tpymmna ocolOeil OJHOro BHIA.
[TonynsiunoHnHast cTpykTypa Buaa. Apean. PenpoaykTuBHas M30IsAUUS — —
HEBO3MOXHOCTb CKpPEILIUBAHUS U OCTABJICHHUE ILIOAOBUTOTO oTOMCTBA. [Tomynsiius —
HauMEHbIIee TMOAPA3JCICHUE BHIA, U3MEHSIONIEECS BO BPEMEHU — JJIEMEHTapHas
€IMHUILIA 3BOJIIOIUU.

Ponp  M3MEHUMBOCTM B 3BOJIIOLMOHHOM  Ipouecce. MyTtanuoHHas
u3MeHuuBOCTh.  [lomumuouguu.  Xpomocomuble  MyTauuud. KomOuHaTHBHas
U3MEHYUBOCTh. EcTecTBEeHHBIN 0TOOP — HampaBistoNuil ¢hakTop 3BOIONMH. boprda
3a cymecTtBoBaHMe. HecooTBeTcTBHE  MEXAYy  BO3MOMKHOCTBIO  BUIOB K
OecrnpeeTbHOMY Pa3MHOXEHUIO U OIPAaHUYEHHOCTh PECYPCOB — IJlaBHAs MPUYHHA
00pbOHI 3a cyiecTBOBaHKe. BHyTpuBuoBas 6oppda. MexsuaoBas 6opbda. bopsoa ¢
yCIIOBUAMHU cpefibl. DOpMBbI €CTECTBEHHOT0 0TOOpa B MOMYJISALMSX: ABMXKYIIas hopma,
crabmmmsupytomas dopma. [peitdp renoB — dakrop sBomonuu. [lomynsuuoHHBIE

BONHBL. M3omsiiust — 3BomonMoHHbIA  akTtop. ['eorpaduueckas W3OISIMS.
DKoJiornueckas M30Jsius. buonorndeckas u30asus.
[IpucnocoOneHHOCT, —  pe3ydabTaT JAeMcTBUS  (AKTOPOB  SBOJIIOIHH.

[TokpoButenbcTBEHHAsT OKpacka. MackupoBka. Mumukpusa. I[Ipexynpexnaromas
okpacka. COBEpIIEHCTBO MPUCIIOCOOIEHUI 1 UX OTHOCUTEIBHBINA XapaKTep.



Bunoo6pa3oBanre — mpoiecc BO3HMKHOBEHHS HOBOTO BHAA. MeXaHH3MbI
BUJI000Opa3oBanus. JIpa cmocoba  BuAoOOpa3oBaHUs:  reorpaguyecKuii
JKOJIOTUYECKUM.

OcHOBHBIE HampaBJICHUs ABOJIOLNMOHHOrO mporecca. [Iporpecc m perpecc B
sBosmoMU. ApoMopdo3 — mopdoduznosoruueckuit nporpecc. Maunoamanramus —
npucnocobsieHne K okpyxaromeid cpene. OOmasi nereHeparusi. CoOOTHOIIEHUE
HaIIPaBJICHUI 3BOJIIOLIUAH.

Bo3nuxknoeenue ncuznu na 3emne. Teopus BOSHUKHOBEHUS )KU3HU Ha 3eMUi€.
Onbitel ®panuecko Penu. Teopum Ouorenesa u abuorenesa. DxcnepuMeHT JI.
[Tactepa. AOMOTEeHHBIN CUHTE3 OpraHMYecKkux BemecTB. I'mnoreza A. WM. Onapusna.
OtkpeiThie  cucteMbl. KoanepBatHble Kamd. HEBO3MOXHOCTH ~ BTOPUYHOTO
BO3HUKHOBEHUS )KU3HU HA 3eMIIE.

Opbl, TEPUOJbI, 3MOXH, BeKa. ApXeH, NpOTEpO30M, NaIEC030i, ME3030M,
KaiiHo3011. Pa3BuTHE X13HU B apxee u npoTtepo3oe. [I[pokaproTel — OakTepuu U CUHe-
3esieHble Bogopocau. IIporepo3oit — pacuBer 3yKapuoT — 3€JIEHBIX BOJOPOCIEN U
MHOTOKJIETOYHbIX. Pa3Butue xu3Hu B paHHeM naneo3oe. KemOpuii. BozHukHoBeHnE
BBICILIMX pacTeHuM. JlpeBHeNIIE YWIEHUCTOHOTHE — TPHUIIOOUTHI. OpIOBUK. 3€JIEHBIE,
Oypsle u kpacHble Bogopociu. Kopamisl. [losBnenne xopaoBbix. Cunyp. PazButue
YICHUCTOHOTUX — PAaKOCKOPIIMOHOB, TOJIOBOHOIMX MOJUIIOCKOB. IlosiBiieHue
UTJIOKOKUX, TAHIUPHBIX pbIO. Pa3BuTHe Ha3zeMHBIX pacTeHuidl. Bbixon Ha cymry
KUBOTHBIX (WIEHUCTOHOTME — NayKu). Pa3BuTHE *KU3HU B MO3/HEM Naneo3oe. JleBoH.
XpsueBble peiObl. Kuctenepoie ppiObl. Jleca U3 manopoTHUKOB, XBOLIEH, MIIAyHOB.
3eMHOBOJIHbIE — TIEPBBIM KJacC Ha3eMHBIX MMO3BOHOUHBIX. KapOoH. IlosiBieHue
KpbLIaThIX HACEKOMBIX. [Iepmb. PazBuTe apeBHENINX pecMbIkatomuxcs. Pazsurue
KU3HU B Me3030€. Tpuac. PazBuTHe rojloCEMEHHBIX PACTEHHM U NPECMBIKAIOIIMXCS
(nuHO3aBpoB). BoO3HUMKHOBEHHME TEPBBIX TEIJIOKPOBHBIX. FOpa. OcBoeHue
IIPECMBIKAIOIIMMUCA BOJAHOM M BO3AYIIHOM cpeapl. BO3HHKHOBEHHWE MTHLL.
Apxeontepukc. Men. PacnpocTpaHeHHe MOKPHITOCEMEHHBIX. BO3HHKHOBEHHE
CyMYaThIX M IUIALICHTApPHBIX MIIEKONMUTAIONINX, IBETKOBBIX pacTeHuil. Pa3Burtue
KA3HU B KaiiHO30€. Tpermunbld nepuold. PacrpocTtpanenue jieca TpONMYECKOTO U
cyoTponuueckoro tunoB. OcrenHeHue cymd. [losiBieHne mpenkoB COBPEMEHHBIX
YeJIOBEKOOOPa3HbIX 00e3bsiH U Jiroje. YeTBepTuuHbld Tniepuoj. JleaHHKOBBIC
IIEPUOLBI.

Ilpoucxoocoenue uenoseka. JlokazatenbCcTBa NMPOUCXOXKIACHUSA YEJIOBEKA OT
AKUBOTHBIX. OOLIHOCTH CTPOEHHUS YeJIOBEKA U MO3BOHOYHBIX KUBOTHBIX. Py1MMEHTHI
1 ataBu3Mbl. CXOJICTBO U pa3IMUM€ YEJIOBEKA U BBICIIMX Y€JIOBEKOOOPa3HBIX 00E3bsH.
[loHrmael: ropuiia, IIMMIIAH3€, OpaHryTaHr. lIpoucxoxzaeHue  4emoBeKa.
AHtporioreHe3. Peub. OBomoumss denoseka. Ilpeamoceuiku — aHTpomoreHesa.
[IpenmiectBenHrkn 4denoBeka. llepexon k W3roroBiieHUIO0 opyauu tpynaa. llepseie
moau. [pesneiimmue moau. Yenosek ymensiid. JpeBaue mroau. CoBpeMEHHBIE JTHOIU.
Hckonaembie IO COBPEMEHHOro THma. YenoBeK — OMOJIOTrHYeCKOe U COLMAIBHOE
cymectBo. OCHOBHBIE YEJIOBEYECKHE PACBl: €BPOINEOMIHAS, MOHIOJOUIHAS U
HerpounaHas. HecocTosaTenpHOCTh pacusma.

7. IKOCHCTEMBI M IPUCYLIIHE UM 3AKOHOMEPHOCTH




OcHhoébl 3KO002uu. DKOJNOTHS — HAayKa O B3aUMOOTHOIUEHUSX IKUBBIX
OpraHU3MOB U CpeJbl UX 0O0UTaHMsI. DKOJOorudeckue cucreMbl. DyHKIIMOHUPOBAHKE
cO00MIeCTB. DKOJIOTMYECKOE MbIIIIeHHEe. DKojorndeckue ¢pakropsl. Cpega ooutanus.
AbGuotnueckue u ouorudeckue haktopsl. buonornueckuit onTumMym.

[Ipucnoco6neHHOCTh OpraHu3MOB K cpene obOuTaHus. BsaumonelicTBue
nomyJsinuid pa3ueix BuoB. Konkypenuus. CxoaHble TOTPEOHOCTH. XHUITHUYECTBO.
[Tapazutuzm. CuMOnOTHYECKUE CBA3U OPraHu3MOB. CUMOUOHTHI.

[lonsiTue o cooOmiecTBE M 3KocHcTeMe. buoneHo3. DkocucrtemMa WU
ouoreorieHo3. OyHKIMOHATBLHBIE TPYIITBI OPTaHU3MOB B coobmiecTBe. [IpomyrieHTsl,
KOHCYMEHTHI, peayleHThl. [loTok sneprun. buomacca. Llenu nuranus. [Iumesas cetb
JDKOCUCTEMBI. JKoyiorndeckass mnupamuaa. I[Ipomykumss skocucteM. (CBOKCTBa
skocucTeM. (CMeHa »SKOCUCTEM TMOJ BIUSHUEM 4YeJOBEKa M TOJA BIUSHHUEM
abnotnyeckux (¢akropoB. CrpykTypa arporeHo3a. OTauuus arpoueHo3a oT
OuoreoneHo3a.

buocghepa. Oxpana ouocgepor. buochepa u ee rpanunsl. Bepraackuii B.M. —
OCHOBOITOJIOKHUK yueHus: 0 onocdepe. CoctaB u PpyHkimu 6mocdepsi. KOMImoHEHTHI
ouocdepnl. buochepa — otkpeiTas cucrema. JKuBoe BeliecTBo Ouochepbl U €ro
GyHKIIUU. buoreoxumuueckue byHKIUU: razoBas, OKHCIIUTEIIbHO-
BOCCTAHOBUTEbHAS, KOHLIEHTPALIMOHHAs. KpyroBOpOT XUMUYECKUX 3JIEMEHTOB. PoJib
KUBBIX OPraHU3MOB B CO3/IaHMM OCAJOYHBIX TMOPOA MW TMOYBBL. BiusHue
XO03IMCTBEHHOM JEATEILHOCTH YesloBeka Ha Ouochepy. Knumarnueckue n3MeHEHHUs.
Hapymenue o3oH0BOro cnosi. 3arpsizaerre arMocdepsl. COCTOSIHUE BOJHBIX CUCTEM.
Yuuutoxenue necoB. Coctosguue nous. [Toreps 6nopaznoodpasus 3emnu. [Ipodiaemsl
oxpaHa mnpuponbl. OxpaHa mnpupoisl B TaTapcraHe. OKOJIOTMYECKOE CO3HAHHE.
Hoocdepa.

3AIAHNA, BBI3BIBAIOIIWE HAWBOJIBIIWE 3ATPYJHEHUA YV
BBIITYCKHHUKOB, C OTBETAMU

1. 3ananus 0J0ka «buoJiorns Kak Hayka. MeTo/1bl HAYYHOT0 NNO3HAHUSD)

B 3amanusx storo 01oka HauOOJbIlIEe 3aTPYAHEHHE Y YYalllMXCS BBI3BIBAIOT
BOIIPOCKHI O 3a/lauaXx COBPEMEHHBIX OHOJIOTHYECKHX HAYK; COBPEMEHHBIX METOJaxX
UCCIICJIOBAHUSI TOMEOCTa3a OPraHU3MOB; HCCIICIOBAHUS TEHHBIX, TEHOMHBIX H
XPOMOCOMHBIX MYTaIlMi U UX MPUKIIATHOTO 3HAYCHUS.

1. Co3nanuem HOBBIX 0c00€ii U3 KOMOMHMPOBAHHBIX KJIETOK 3aHUMAETCH:

1. urosorus

2. MUKpPOOHOJIOTHS

3. KJIETOYHAs] UHKEHEPUs

4. reHHast UHKEHEPUSI

OtBer — 3

2. C noMOmWBI0 KAKOr0 MeT0Ja MOKHO IMAarHOCTHMPOBaTh y Oyayuiero
pedenka 0os1e3Hb Jlayna?

1. aKCIIEpUMEHTAIIBHOTO

2. IUTOT€HETUYECKOTO

3. TUOPUI0JIOTUECKOTO

4. UMMYHOT€HETUYECKOTO




OtBer — 2

3. Hayka, u3yuyawmas CXoJCTBO U pa3jin4ne 3apoAblileil M03BOHOYHbIX:

l. reneruka

2. OMOTEXHOJIOTUsl

3. aHaTOMHUS

4. > MOPHOJIOTHS

OtBer — 4

4. Kak Ha3bIBaeTcsl OTPaAC/b XO351iicTBA, KOTOpasi MOJy4yaeT pa3iudHble
BellleCTBA Ha OCHOBE HCMOJb30BAHMS MHUKPOOPraHM3MOB, KJIETOK U TKaHeW
JAPYTUX OPraHu3MoB?

1. MuKpoOHOIOTHS

2. OMOTEXHOJOTHUSA

3. FeHHAast UHXXEHEPUs

4. OuoHUKa

OtBer - 2

5. Kakoil MeTOJ reHeTHKH UCIOJIb3YHT Uil ONpeaeeHus poJid (pakTopoB
cpeasl B GopMupoBaHuU (eHOTHIIA YeJI0BEKA?

1. IUTOTEHETUYECKUI

2 reHeajJoru4ecKui

3. OMyJSIIUOHHBIH

4. OIU3HEIIOBBIN

OtBer — 4

2. 3ananus 6Joka «KieTka Kak 0M0J10rHYecKasi CHCTEMAY

B 3ToM 0s10K€ HauboJIbLIEE 3aTPYAHEHUE Y YUAIIMXCS BBI3bIBAIOT BBIMOJIHEHUE
3a/laHUi IO CPABHUTENIbHON XapaKTEPUCTUKE KIETOK MPOKAPUOT U IYKapUOT, 3TAMNOB
HHEPreTUYecKoro OoOMEHa, MPOLECCOB JENeHUsl KJIETOK (MUTO3a M Meio3a), ¢as
raMeToreHesa, OIpPEACICHUI0 XPOMOCOMHOTO Ha0opa TMOJOBBIX M COMAaTHYECKHUX
KJIETOK.

1. TanJiouaHbIe iAPa COAEPKAT KJIETKU:

1. KOpHEBHUIIA TATOPOTHUKA OPJISKA

2. cTIepMUU IIBETKOBOTO PACTEHUS

3. 3uroT OypbBIX BOOpOCTEH

4. KOpHSI XBOMHOTO PaCTEHHS

OtBer — 2

2. beJku B oTJIMYMeE OT HYKJIEMHOBBIX KHCJIOT:

1. ydacTByIOT B 00pa30BaHuU MJIa3MaTUYECKON MeMOpaHbl
. BXOJISIT B COCTaB XpOMOCOM
. BBITIOJIHAIOT TYMOPAJIbHYIO PETYIISIIIUIO
. OCYIIECTBIISIIOT TPAHCIOPTHYIO (DYHKIIUIO
. BBITIOJTHSFOT 3aITUTHYIO () YHKITHIO
. TIEPEHOCST HACIEACTBEHHYIO HH(POpPMAITHIO U3 SApa B PUOOCOMBI

OtBer—-135

3. Kakue 0CO0€HHOCTH CTPOEHMS U CBOMCTB BO/bI ONIPEC/ISIIOT ee
(pyHKuMHU B KiIeTKe:

1. cnoco6HOCTH 0OPa30BHIBATH BOJAOPOIHBIE CBSA3H

AN DN AW



. HaJIM4HE B MOJIEKYJIaX MaKPOIPTHUCCKUX CBSI3EH
. TIOJIIPHOCTBH MOJICKYJI
. BEICOKas TEILUIOEMKOCTD
. CITOCOOHOCTBH 00Pa30BHIBATH HOHHBIC CBSI3U
. CITOCOOHOCTH BBIJICIISATH SHEPTHIO TIPH PaCIICIICHUN
OtBer-134
4. YcTaHOBHTE COOTBETCTBHE MEXKAY XapPaKTEePUCTUKOI raMeToreHe3a v ero
BHOM:

AN D B~ WD

XapakTepucTHKA Bua ramerorenesa:
A) obpasyercst TOTBKO OJHA rameTa 1) oBorenes
b) 00pa3yroTcst HanpaBUTENIbHBIE KIIETKH 2) criepMaToreHes

B) dopmupyercs MHOro MEKHX raMeT

') nuTaTenbHBIE BEIIECTBA 3aM1aCAIOTCSA B OJTHOM U3 YETHIPEX
00pa30BaBIIUXCS TAMET

J1) oOpa3yroTcs Mo ABHKHBIC TaMEThI

OTBer
A b B r i |
1 1 2 1 2

5. YcTaHoBUTE COOTBETCTBHE MEKAY XaAPAKTEPUCTHKON IHEPreTUYECKOro
o0MEHA U ero dTanamMu:

Xapaxkrepucruka: JTan JHEPreTu4ecKoro odMeHa:
A) uaeT B aHa3pOOHBIX YCIOBUSAX 1. rmukonu3
b) mpoucxoauT B MUTOXOHIPUSX 2. KUCJIOPOJIHOE JIbIXaHUE

B) o6pa3yercs MojlouHast KHCIIOTa
I') o6pa3yeTcs mupoBUHOTPATHAS

KHCJIOTa
J1) cuntesupyercst 36 monekyn ATD
OTBeT
A b B r )i |
1 2 1 1 2

3. 3aganus 0jgo0ka «Opranu3m KakK 0M0JI0rHYecKasi cucreMa»

[Ipy BBIMOJHEHWW 3aJaHUM ATOro OJIOKa 3HAYUTENIbHAs YacTh y4YallUXCs
UCTIBITBIBACT 3aTPYJHEHUS B pEUIEHUM TEHETUYECKUX 3a7ad Ha CLEIUICHHOE
HacJIeJIOBaHHE M Ha B3aMMOJICHCTBHUE I'€HOB, B ONPEACICHUN TCHOTUIIOB ¥ (DCHOTHIIOB
ocoOeii, onpeICIICHUH TUIIA HACIICIOBAaHMS IIPU3HAKOB.

1. CoraacHo 3axkoHy MopraHa reHbl HacJeAyHOTCH NPEeUMYIIECTBEHHO
BMeCTe, €CJIM OHHM PaCI0JIOKEeHbI B:

1. ayTocomax

2. pa3HbIX TOMOJIOTHYHBIX XPOMOCOMAX

3. OJTHOI XpOMOCOME

4. OJIOBBIX XpOMOCOMax

OtBer - 3

2. Ecim npu MOHOTMOPHIAHOM CKpeIIMBAHUM 4YeTBEPTh 0c00ed HeceT
peneccCuBHBIN MPU3HAK, 2 TPH YeTBEPTH — JIOMUHAHTHDII, 3HAYUT NMPOSIBJISIETCH:

1. mpaBuiIO €IMHOOOpA3US




2. 3aKOH pacIlleTIeHUs
3. IPOMEKYTOUHOE HaclieI0BaHue
4. 3aKOH HEMOJIHOTO JOMUHUPOBAHUS
OTtBer — 2
3. 'eHeTn4eckasi MHPOPMALUA 3UTOTHI peajiu3yeTcs B mpouecce:
1. punorenesa
2. raMeToreHesa
3. 3BOJIOLIUU
4. oHTOTEHE3a
OtBer — 4
4. Ha craguu 0J1acTyJIbI 32POABILI KUBOTHOTO MMeeT MOJIOCTh U:
1. nBa crmost KIETOK
2. JIUTENNANBHYIO TKAHb
3. COEIMHUTEIIbHYIO TKAHb
4. OJIUH CIJION KIIETOK
OTtBer — 4
5. YUem xapakTepu3yeTcsi FCHOMHAsI MYTALMSA:
. I3MEHEHHEM HYKJIEOTHUAHOU nocienoBarensHoctu JJHK
. yTpaToi 0JIHON XPOMOCOMBI B TaIJIOMIHOM Habope
. KpPaTHBbIM YBEJIMYEHUE YUCIIa XPOMOCOM
. I3MEHEHHUEM CTPYKTYpPbl CHHTE3UPYEMBIX OEIIKOB
. YABOEHUEM Y4acTKa XpOMOCOMBI
. I3MEHEHHUEM YHCJIa XPOMOCOM B KapUOTHUIIE

OTtBer -2 36

6. YcraHoBuTe COOTBETCTBHE MEXKAY OPraHOM, TKAHbI0 IMO3BOHOYHOIO
’KMBOTHOI'O U 3aPO/bINIEBBIM JIMCTKOM, U3 KOTOPOIr0 OHU 00Pa3yl0TCs:

NN B W

Txkanu, opransi: 3apoabiiieBbie JUCTKHU:
A) KUIIIEYHUK 1. sHTONEpMA

b) kpoBb 2. Me3oepMa

B) nouku

I') nerkue

M) xpsieBasi TKaHb
E) cepneunas mpiiiia
OtBer
A b B r i | E
1 2 2 1 2 2
4. 3ananus 610ka «CUcTEMAa U MHOT000pa3ue OPraHu4ecKoro Mupay
[Tpu BBIMOTHEHUH 3aJaHUI 3TOTO OJI0KA, HAMOOJBIITNE 3aTPYIHEHUS, YUAITHECs
WCIIBITHIBAIOT MPY OTBETAX HA BOMPOCHI, XapaKTEPUIYIOIINE OCHOBHBIE apOMOP(O3bI U
LIUKIBl Pa3BUTUSL PA3HBIX CUCTEMATUYECKUX TPYIN PACTEHUHA U IKUBOTHBIX,
0COOEHHOCTH MPOIIECCOB XEeMOCHHTE3a, (POTOCUHTE3a U ABIXaHUSI.
1. T'naBHBI NPHU3HAK, N0 KOTOPOMY LBETKOBbIC PACTEHHMS OTHOCAT K
O0THOMY KJIACCy:
1. ctpoenue cemenu
2. CTpO€HHE 10/




3. coBMeCTHOE oOOuTaHue

4. ciocob pa3MHOXKEHUS

OtBer -1

2. /I KaKUX OPraHu3MoOB XapaKTepPeH XeMOCHHTe3:

1. nmanobGakTepuii

2. 3yKapuoT

3. 6akTepuodaron

4. cepobakTepuii

OtBer — 4

3. Urto pa3BuBaeTCs U3 COPbI MANIOPOTHHUKA:

1. cmoeBuie

2. KOPHEBHILE

3. cTebenb

4. 3apoCTOK

OtBer — 4

4. U3 3aBAI3M NeCTHKA MOCJIe OILUIO0OTBOPEHHsI 00pa3yeTcsi:

1. o

2.cems;

3. 3UroTa;

4. 3apoApllll CEMEHU;

OtBer -1

5. Mukopmu3a 3T10:

1. mapasut, ;KUBYIIUH 3a CUET IPYTUX OPTraHU3MOB

2. cuMOMO03 MULIENUS C KOPHSIMHU PACTEHUM

3. 00oJIe3Hb pacTeHus, BbI3BaHHAS TpudamMu

4. rpuOBbl, HAa KOTOPBIX Pa3BUBAETCS IIOAOBOE TEJIO

OtBer - 2

6. CToJs10H npeacrapJisieT 000 BUIOM3MEHEHHbII:

1. muct

2. mober

3. KOpeHb

4. uBETOK

OtBer — 2

7. Y MJ1eKONIUTAIOIINX, 110 CPABHEHMIO C NMPECMbIKAIIIMMUCSH, B MpoIecce
IBOJIIOIUM B IIXATEJILHOM cHcTeMe MOSIBUJINCH:

1. nerouyHblie My3bIPHKH B JIETKUX

2. Tpaxeu U OpOHXU

3. mpaBoe€ U JIEBOE JIETKOE

4. HO3IPU U HOCOBBIE TTOJIOCTH

OtBer -1

8. O0bIKHOBeHHBIH e bQUH, MOTPYAKAACH B MOPCKHUE IIyOHHBI,

pacxoayeT KMCJIOPOA, KOTOPbI COAEPKUTCSH B:

1. merkux

2. MOJOCTSAX Tena

3. BO3/YIIHBIX MEIIKaX



4. xxabpax
OtBer -1
S. 3aganus 0;10ka «OpPraHn3m 4YeJ0BEeKAa U €ro 310POBbe»

[Tpu KoHTpoOJE 3aAaHui 3TOro 010Ka, HauOobIIee 3aTPYJHEHUE Y YUAIIUXCS
BBI3BIBAIOT BOIIPOCHI, MPOBEPSIONIME 3HAHUS YYALIUXCS O CTPOCHHU U (PYHKIMSIX
LEHTPAIbHOIO M TNEepU(EpUUIEcKOro OTAEIOB HEPBHOW CHCTEMbI, HEPBHOH U
TYMOpaJbHOW peryisauuu (pyHKUMHA opraHu3Ma, BUAAX W 3HAYEHUM HMMYHUTETA,
CTpOCHHUH U QYHKIUSIX OYEK, OCOOCHHOCTSIX OOMEHa BEIIECTB, 3HAUCHUN BHYTPEHHEN
Cpelibl OpraHu3Ma.

1.9Heprus, HeoOXoaMMasi 1Jisl NPOLECCOB KU3HEAESITeILHOCTH Ye10BeKa,
0CBO0O0KIACTCH NPU:

1. OKHCTIEHUN OpraHUYECKUX BEUIECTB

2. BBIJICJIEHUU TOPMOHOB B KPOBb

3. cuHTe3e 0eIKoB Ha prubocomax

4. obpazoBanuu (HepMEHTOB

OtBer -1

2. B opranusme 4esnoBeka odJier4aer pacuienieHue ;KUPOB, YCHINBACT
NEePUCTANBTHKY KMIICYHHUKA:

1. momxemy10YHBINA COK

2. coJIsiHas KUCJI0Ta

3. HHCYJIMH

4. xemub

OTtBer — 4

3. BbiOepuTe HenpaBUJIbHbIE OTBEThI:

1. MoueBblIeIUTENbHAS CUCTEMA YEJIOBEKA COACPKUT MOUYKH, HAIIIOYEUHUKH,
MOYETOYHUKH, MOYEBOU My3bIPh U MOUYEHCITYCKATEIbHBIN KaHa.

2. OCHOBHBIM OPTaHOM BBIIEIUTEIBHON CUCTEMBI SIBJISFOTCS] ITOYKH.

3. B nouku mo cocyaam moctymnaeTr KpoBb M JIuM(a, coaepikaliue KOHEUHbIE
IPOIYKTHI OOMEHA BEIICCTB.

4. QunpTpauus KpoBM U 00pa3oBaHHME MOYHM MPOUCXOAUT B TOYEUHBIX
JIOXaHKax.

5. BcacbiBanue n30bITKa BOJIbI B KPOBb IPOMCXOAMT B KaHAJBIE HEPPOHA.

6. [Io MoueTOYHHKAM BOJA MOCTYNAET B MOYEBOMU ITy3bIPb.

OtBer—134

4. YcTaHOBUTE COOTBETCTBHE MEKAY XaPAKTEPUCTUKOM U
NHMIIEBAPUTEIbHOM KeJIe30H YeJI0BeKa:

XapakTepucTuka: IMumeBapurtebHas xeJie3a:
A) sABJISIETCS CaMOM KPYITHOU 1. nomxkenymouHas xenesa
b) BbIpabartbIBaeT xkenub 2. Ie4YeHb

B) BeimonasIET OaphepHYIO QYHKITHIO
I') yyacTByeT B 3HIOKpHUHHOU peTyisiliuu
J1) BeIpabaThIBa€T UHCYJIMH

OTBer
A b B r i |
2 2 2 1 1




5. Kakyw ¢QyHKUMIO BBINOJHAKT BCTABOYHBbIC HEHPOHbI B HEPBHOH
cCHCTeMe Yy YeJIOBeKa:
. IEpEeIat0T HEPBHBIE UMITYJIBCHI C JBUTATEIIBHOIO HEUPOHA B TOJIOBHOM MO3T
. IEpEeIat0T HEPBHBIE UMITYJILChI OT padOYEro OpraHa B CHMHHOW MO3T
. IEpEeIat0T HEPBHBIE UMITYJIBCHI OT CHMHHOTO MO3Ta B TOJIOBHON MO3T'
. IepEeIat0T HEPBHBIE UMITYJILCHI K paboueMy oprany
. BOCIIPUHUMAIOT HEPBHBIE UMITYJILCHI OT YYBCTBUTEIBHBIX HEHPOHOB
. IepeIal0T HEPBHBIE UMITYJILChI IBUTATEIBLHBIM HEHPOHAM

OtBer—356

6. 3ananus 610ka «IBOJNOLNS KUBOWH PUPOAbI»

B stoM Ojoke HauOosiblliee 3aTPyAHEHHE BBI3BIBAIOT Yy Y4YalllUXCA TaKUE
BOIPOCHI KaK aHTPOIIOT'€HE3, KPUTEPUHU BUA U €T0 MOMYJISIUOHHAS CTPYKTYpa, MyTH
ABOJIFOLIUM PACTEHUMN U KUBOTHBIX.

1. ITox Bo3aelicTBHEM OMOJIOTMYECKUX (PAKTOPOB IBOJIIOIMH Y JIIOAEH
npou3ouLIo GpopMUpoOBaHHE:

1. pacoBbIX paznuuuii

2. peur 1 00IIeCTBEHHOT0 00pa3a >KU3HU

3. pa3IM4YHbBIX BUJOB TPYIOBOU JIEATEIBHOCTH

4. NTMCbMEHHOCTH

OtBer -1

2. K kakoMy KpUTEpHIO BUAA OTHOCUTCS 00/1aCTh PACIIPOCTPAHEHUS
CYyCJIMKA Kpanm4arToro:

1. mopdonoruueckomy

2. KOJIOTUYECKOMY

3. FEHETUYECKOMY

4. reorpaduueckomy

OtBer — 4

3. Kakue XxUBOTHbIe B XO0/J€ 3BOJKOLIMH ObLIM Han0oJiee BePOSATHBIMH
NpeIKaMu YJIEHUCTOHOTUX:

1. KoJIbUaTHIEC YEPBU

2. MJIOCKUE YEPBU

3. MOJUTIOCKHU

4. XopAoOBbIE

OtBer -1

4. Bbi0epuTe NPU3HAK, XaPAKTEPU3Y O BUAbI — IBOMHUKU:

1. MOTYT CKpeUMBaThCa MEXKIY COOOM

2. He 00aaaarT MOP(HOJOTUUECKUM CXOACTBOM

3. popmupyrOT Ha OOIIEH TEPPUTOPUH OJIHY TOMYJISIIHIO

4. penpOoyKTUBHO U30JIMPOBAHBI IPYT OT Apyra

OtBer — 4

5. MUMHKpPHA-ITO pe3y/IbTaT:

1. MOBBIIIEHHS] YPOBHSI OpraHU3aIuy KUBOTO

2. oTOOpa CXOAHBIX MYTAIMHA Y PA3THYHBIX OPTAHU3MOB

3. YCHOXXHEHUS PAa3BUTHUS OPraHU3MOB

4. npucnocoOIeHHs K Mapa3uTUIeCKoMy 00pasy KU3HU

AN N kAW~




OtBer — 2

6. MaTepuaJjioM Jisl €CTECTBEHHOT0 0TOOPA CJIYKUT:

1. mpuCnOCO6IEHHOCTh OPTraHNU3MOB

2. MyTallMOHHAs1 U3MEHYUBOCTD

3. OuosIorMYecKHii mporpecc

4. moaupUKaMOHHas U3BMEHYHUBOCTh

OtBer - 2

7. 3aganus 610ka «KJKOCUCTEMbI M NIPUCYIIINE UM 3AaKOHOMEPHOCTID)

B 3aganusx sToro 0jioka HamOOJIbIlIee 3aTPYJHEHHUE Y y4YalllUXCSl BBI3BIBAIOT
BOIIPOCH XapPaKTEPUCTUKH (YHKIIUNA KUBOTO BEIIECTBA IUIAHETHI, KPYroBOpPOTa
BellleCTB B Ouocdepe.

1. C yem cBfI3aHA OKUCJIUTEIHbHO-BOCCTAHOBUTEIbHAS (PYHKIMS KUBOTO
BellleCTBA IJIAHEThI:

1. KTMMaTUYECKUMU YCIOBUSIMHU

2. 0OMEHOM BEIIECTB U SHEPTUU

3. SBOJIIOIIMEN OPraHU3MOB

4. pacuipeHreM apeaia Buaa

OtBer - 2

2. Kakyw QpyHknuio B 0uocgepe BbINOJIHAKT MUKPOOPTaHU3MBI,
y4YacTBYHOIIIHE B 00pa30BaHMHU MeJIa, M3BECTHIKA:

1. razoByto

2. TPaHCIIOPTHYIO

3. KOHLICHTPAMOHHYIO

4. OKUCITUTETbHO-BOCCTAHOBUTEIBHYIO

OtBer — 3

3. ['J1aBHYI0 pPoJib B KPYTOBOPOTE BelleCTB B OMocdepe BLINOJIHIIOT:

1. )KUBBIE OPraHU3MBI

2. abuoTtnueckue GhakTopbl

3. OpraHu3MbI-TeTePOTPODHI

4.anTpOonoreHHbIe (haKTOPHI

OtBer -1

4. Kakasi u3 nepe4ymncJIeHHbIX IJKOCHUCTEM XapaKTepPU3yeTcs HaMMeHbIINM
pa3HooOpa3ueM BHIOB:

1. HU30BOE OOJIOTO

2. NOWMEHHBIN JIyT

3. JIOAOBBIN call

4. 6epe30BbIii JieC

OtBer — 3

5. B 3xocucTemMe MMPOKOJINCTBEHHOIO Jieca — qyopase:
. KOPOTKHE MUIIEBbIE L[ETTH
. YCTOMYHMBOCTH O0ECTIEUNBAETCS PAa3HOOOpA3UM OPTraHU3MOB
. Ha4aJIbHOE 3BEHO LEMU MUTAHUS MIPEACTABICHO PACTEHUSIMU
. IOMYJISIIUOHHBIN COCTaB )KUBOTHBIX HE U3MEHSETCSI BO BPEMEHHU
. ACTOYHUK NIEPBUYHOMN SHEPTHUHM - COJTHEYHBIN CBET
. B IOYBE OTCYTCTBYIOT PEAYLIEHTbI

AN DN B~ W=



OrBer—-235
6. YcTaHOBHTE COOTBETCTBHE MEKIY YKOCHCTEMAMH U UX NIPH3HAKAMM:

IIpu3Haku 3xkocHCTEM: IKOCUCTEMBI:

A) nipeo6i1aianie MOHOKYJIBTYP 1. npupoaHas s3xocucTemMa
b) pa3oMKHYTBII KpYrOBOPOT BEIIECTB 2. arpoleHo3

B) cnosxHast ceTb B3aUMOCBSA3EH MEXKITY

OpraHu3MamH

I') pazHOOOpasue BUAOBOIO COCTaBa

J1) npeobnaganue HCKYCCTBEHHOTO 0TOOpa
E) ycroitunBocTh, CIOCOOHOCTB K
JUTATEIHHOMY CYIIIECTBOBAHUIO

OTBer
A b B r i | E
2 2 1 1 2 1

BOITPOCHI JJIAA CAMOITIOATOTOBKH

1. 3ananus 0J0ka «buoJorns Kak Hayka. MeTo/1bl HAYYHOT0 NNO3HAHUSD)

1. Kakas Hayka HCHIOJIB3yET r€HEANIOTUYECKUI METO?

2. Kakas Hayka Kinaccu(puuupyer opraHu3Mbl HA OCHOBE UX POJCTBa?

3. Kak Ha3pIBaeTCsi METOJl HCCIEIOBAHUS HACJEJACTBEHHOCTH YEJIOBEKa, B
OCHOBE KOTOPOTO JISKHUT U3yUEHUE YUCIIa XPOMOCOM U OCOOCHHOCTEH UX CTpOEHUs?

4. KakoBEI BO3BMOKHOCTH I'€HEAJIOTHUYeCcCKOro meroaa?

5. C noMoI11IbI0 KaKKX METOJI0B MOKHO M3y4aThb TOMEOCTa3 BHYTPEHHEH Cpeibl
OpraHu3Ma 4yejioBeKa?

2. 3ananus 010ka «KileTka kak 0M0J10rH4ecKas CHCTEMay

1. B muromnasme Kakux KJIETOK COJIEp)KUTCS KoJjblieBas MoJiekyna JIHK?
OxapakTepu3yiiTe 0COOCHHOCTH CTPOCHUS U KUZHEICATEILHOCTH THX KIIETOK.

2. B kako#t mepuoj KM3HEHHOTO IHKJIA KJIETKH CUHTE3UPYETCsS HamOOJbIee
konuyecTBo ATD? OTBET apryMeHTUpyuTe.

3. CKOJBKO XpOMOCOM COJICPXKUT SJIPO UCXOIHOM KIIETKH, €CIU IpHU Meio3e
obpazyetcs siapo ¢ 12 xpomocomamu? TlosicHUTE CBOM OTBET.

4. Kakas cBs13b o0ecneunBaet coeqnnenne kogodHa nPHK ¢ antukomonom TPHK
npu 6nocuHTe3e 0enka? OTBET MOSICHUTE.

5. Kakyrwo dyukmuto Beinouset oenok JJHK-monmumepaza?

6. OObsicHUTEe, KaK MpeoOpa3yeTcs SHEPrus Ha IMOJATOTOBUTEIBLHOM JTare
AHEPreTUYeCcKoro oomMeHa?

7. B uem oTiinure nepBoro MEHOTUYECKOTO JICJIEHUSI OT BTOPOTO JEJIEHUsA?

8. Kakue cBs3u o0ecreunBaOT 00pa3oBaHUE TPETUUHON CTPYKTYpPhI Oenka?

9. B pe3ynbTaTe Kakoro JIeI€HUsI IPOUCXOAUT YMEHBIIEHUE YHUCIIA XPOMOCOM B
2 paza? OTBET NOSICHUTE.

10. B uem cocrout cBs3b ApixaHust U (porocuHTe3a y pactenuit? OTBeT
apryMEHTUPYHUTE.

3. 3aganus 010ka «OprasusM Kak 0M0J0rH4ecKas CHCTEMay

1. Ykaxure crocod pa3zMHOKEHHUSI 0COO€H, P KOTOPOM T'€HOTHUIT TOTOMCTBA

SIBJISIETCSI TOYHOM KOomuMeW reHotuna poauteneid. OTBET apryMeHTUPYHITE.




2. B 4em npenMyIiecTBO MOJOBOTO THIA Pa3MHOKEHUS HaJl O€CTIOIBIM?

3. B ueM npeumyIiecTBO pa3BUTHSI C MOTHBIM METaMOPGO30M HaJl pa3BUTUEM C
HETOJIHBIM?

4. B ueMm npeuMyIiecTBO BHYTPUYTPOOHOTO THUIIA PA3BUTHS 0COOEH?

5. KakoBbI HCTOYHUKHN MYTareHOB B OKpyXkaroleil cpene? B ueM 3aknroyaercs
HEraTUBHOE BIIMSIHUE MYTar€HOB HA JKWBBIE OPTaHU3MBI?

6. Omnpenenure TUN HACIECAOBAHUS NPU3HAKOB, MPU KOTOPOM MPHU3HAK
nepeaeTcs TOABKO OT OTIA U TOJIBKO CHIHOBBSIM.

7. OnpenenuTe TUN HACJIEIOBaHUS IPU3HAKOB, KOTOPHIN HE CBS3aH C SJI€PHBIMU
T€HAMHU U MEePeIaeTCsl MPEUMYIIECTBEHHO 110 MAaTEPUHCKOM JIMHUU.

4. 3aganus 0J0Kka «CHUcTEMa 1 MHOT000pa3ie OPraHn4ecKoro Mupa

1. OObsicHHTE, MO KaKUM TKaHSIM M KakK OCYILIECTBISETCS TPaHCIOPT
OpraHUYECKUX U HEOPTaHUUECKUX BEUIECTB Y MOKPHITOCEMEHHBIX PACTECHUH.

2. BerpoonbuigieMble AEPEBbI U KYCTAPHUKH Yalle 3al[BETAIOT JO PACITYCKaHHUS
JUCTHEB, U B UX THIYMHKAX, KaK MPABUIIO, 00pa3yeTcst Topa3o OOJbIIIE MbUIbIIBI, YEM
y HACEKOMOOIIBUISIEMBIX pacTeHnil. OOBSCHUTE, C UYEM ATO CBSI3aHO.

3. OOBsicHUTE, TTOYEMY MAJISIipUsl pacIpocTpaHeHa B 3a00J0UEHHBIX paioHax?
Kro siBnsercs Bo30yauTenem 3toro 3a0oieBaHus?

4. Kakue apoMopdo3bl obecnedmyid ppidaM HJieabHOE MPUCTIOCOOJIEHHE K
YKU3HU B BOJHOM cpejie?

5. Kakue apomopdo3bl 06ecreunsim 3eMHOBOIHBIM BO3MOKHOCTb KWU3HU B IBYX
cpenax oouTaHus?

6. Kakue apomopdo3sl obecrneunsiui MPeCMBIKAIOIMIUMCS MPUCIIOCOOICHUE K
Ha3eMHOMY 00pa3y >KU3HU?

7. Kakue apomopdo3bl 06ecreunaiu mpucnoco0JI€HHOCTh NTHIL K MOJIETY?

8. Kakue apomopdo3sl oOecrneumyii  TOCMOJACTBO KMBOTHBIX  KJlacca
MinekonuTaroiue?

5. 3ananus 610ka «OpraHus3M 4YeJI0BEKa U €ro 3/I0POBbhe»

l. B yeM CXOICTBO W pa3auyue HEPBHOM M TyMOPAJIbHOW PETYJISLHUU
OpraHu3MoB?

2. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CTpOeHUsS ¢  (PyHKIUi
CUMITATUYECKOTO U MapaCUMIIATUYECKOTO OT/IEJIOB BEr€TATUBHOM HEPBHOU CHCTEMBI.

3. Kak ocymecTtBiasiercs HeHporyMopaibHas peryyisiiius  OTIEJICHUS
KEJTYJOUYHOTO COKa B OpraHU3Me ueoBeka’?

4. B yeM CXOJICTBO M pa3jndue Mexay pepMeHTaMu U TOpMOHaAMU?

5. Ilouemy ¢epMEHTHI CIIOHBI AKTUBHBI B POTOBOW MOJIOCTH, HO TEPSAIOT CBOIO
AKTUBHOCTbH B KE€IyKe?

6. Kak mpoucxoaut o0pa3oBaHue NepBUYHON U BTOPUYHON MOYM B TOUKax?

7. B uem ocobennoct BH/I uenoBeka no cpaBHEHHUIO € dKUBOTHBIMU?

6. 3ananus 610ka «IBOJNOUNS KMBOW PUPOAbI»

1. OObscHUTE, KaKuE U3MEHEHUS PETEPIIEI CKEJET COBPEMEHHOM JIOIIA U TPU
Mepexo/ie €€ NPEIKOB K )KU3HU HA OTKPBITHIX MPOCTPAHCTBAX.

2. O0BsACHUTE, KaK TMPOUCXOIUT IKOJIOTHIECKOE BUI000pa30BaHNE B TIPUPO/IC.

3. O6ocHyiiTe NPHUHAIICKHOCTh YEJIOBEKA K TUITy XOPAOBBIE, HCIOIB3YS
AMOPHOJIOTUIECKUE JOKA3ATEIHCTBA SBOJIOIUN.




4. I'ycenutipl 6a009YKH PEMTHOM OCISTHKU UMEIOT CBETIO-3€ICHYI0 OKPACKy U HE
3aMeTHBI Ha (DOHE JHCThEB KPECTOIBETHBIX. OOBSICHUTE, HA OCHOBE HBOJIIOIIMOHHON
TEOPUHU BOBHUKHOBEHUE ITOKPOBUTEIBCTBEHHONW OKPACKU y 3TOr0 HACEKOMOTO.

5. Y MaHmapuHOB U amnelbCHHOB BCTpEUaloTCs IUIOAsI 0e3 kocTouek. Kak
0o0BACHUTHh Takoe siBieHue? Kak 3akpenuTb JaHHBIA TpHU3HAK B MOCIEAYIOIIMX
NOKOJIEHUSX ?

6. [log BausHMEeM Kakux (HAKTOPOB HBOJIOIUM TOSIBISIIOTCS TMOMYJISIUH
HaCEKOMBIX, YCTOMYMBBIE K ONPECICHHBIM sijoxumMukaTaMm? OTBET apryMEeHTUPYHITE.

7. 3aganus 610ka «KJKOCHCTEMbI M NIPUCYIIINE UM 3AaKOHOMEPHOCTID)

1. B npupoze cymecTByeT KpyroBopoT Kuciiopoaa. Kakyro poias urpatot B 3ToM
MPOLIECCE KUBBIE OPTAHU3MBI?

2. Kakue QaxTopbl OorpaHM4MBaIOT PacHpOCTpaHEHUE KU3HU B aTtMmocdepe,
nutochepe, ruapocdepe?

3. OObIKHOBEHHAs! JIMCUIIA PETYIUPYET YHCICHHOCTH JIECHBIX MBIIICBUIHBIX
rpbI3yHOB. Kak u3MEHUTCS cOCTOsIHME oOUTaTeNel JIECHOTO OMOLIEH03a MPU MOJTHOM
UCTPEOJICHUHU WM PE3KOM COKPAIIEHUN YUCIICHHOCTH JIMCUIL?

4. K KxakuM OTpHILIATENBHBIM MOCIEICTBUSAM IPUBOJUT IPUMEHEHHE B CEITbCKOM
XO35IUCTBE TEepPOUIMIIOB — XUMHUYECKUX BEIIECTB, MPUMEHSEMBIX [JIsi OOpPHOBI C
copHsikamu?

5. B ueM oTiinume arpo3KOCUCTEM OT IIPUPOIAHBIX IKOCUCTEM?

3AJAYNA 11O HUTOJIOT' N

1. ®parmentr wnenn JIHK wumeer crnepyroomyr MOCIEI0BATENIBHOCTD
Hykieotu10B: ' TITTTTAT'IHAT. Onpeaenute nocineaoBaTENbHOCTh HYKIEOTHIOB Ha
uPHK, antuxomonst TPHK u mocnemoBarenbHOCTh aMHUHOKHCIOT BO (PparMeHTe
MOJIEKYJIbI O€JKa, UCTIONb3Ysl TAOIUIly T€HETUYECKOTO KOJa.

I'enemuueckuit koo (uPHK)

IlepBoe Bropoe ocHoBanue Tpetbe
OCHOBaH. OCHOBaH.
y 1 A r
®en Cep Tup IMuc Yy
Yy ®eH Cep Tup [uc 11
Jleit Cep — — A
Jlen Cep — Tpu r
Jleit IIpo I'uc Apr y
L0 Jleit IIpo I'uc Apr i
Jleit IIpo [ Apr A
Jleit IIpo [ Apr r
Nine Tpe Acu Cep y
A Wite Tpe Acu Cep I
Nne Tpe JIus Apr A
Mer Tpe JIus Apr r
Ban Ana Aco | 678 Yy
Ban Auna Acr [ it
r Baun Ana Ly | 57 A
Ban Ana Iy | IRy r




Ilpaguna nonv3oeanua maoauyen

llepgviii HyKn1eomuo 6 mpunieme Oepemcs u3 ie8o20 BepMUKAIbHO20 pAdd,
8MOPOLL - U3 BEPXHE20 20PUIOHMATLHO20 PA0A U MPemuli - U3 NPAgo20 6ePMUKATLHOZO.
Tam, 20e nepecekymcs nuHuu, uodywjue om 6cex mpeéx HyKIeomuoos, U HAX0OUMCcs
UCKOMAS AMUHOKUCTIOMA.

2. N3BectHO, uTo Bee Buabl PHK cunresupyrorcs na JIHK-matpune. @parment
Monekynsl JIHK, Ha xoTopol cuHTE3HMpyeTcss y4acTOoK LeHTpainbHOU neri TPHK,
AMeEET clueayruy mnociaenoartenbHocTh HykieotTuaoB: L[I'TTITTTTAITITT.
YcTaHOBUTE HYKJICOTHUAHYK IocienoBaTenbHOCTh ydactka TPHK, kotopseiit
CUHTE3UPYETCs Ha TaHHOM ()parMeHTe, 1 aMUHOKHCIIOTY, KOTOPYIO Oy/IeT EPEeHOCUTD
sta TPHK B npouecce 6mocunTe3a Genka, €ciau 4eTBEPThId TPUILIET COOTBETCTBYET
antukonoHy TPHK. OtBer moscuure. [{ng peuieHus 3agaun UCNOIb3yWTE TaOIHUILY
TFE€HETUYECKOr0 KOAA.

3. B GuocuHTe3€e pparmMeHTa MOJIEKYJIbI O€lIKa y4aCTBOBAJIU MOCIIEI0BATEIBHO
mosekynbsl TPHK ¢ antukomonamu: AL, T'LIA, VAL, AVA, YIIA. YcraHoBute
[OCJIEI0BATENbHOCTh AMUHOKHCIOT B CHHTE3HpyeMOM (parMeHre Oeilka u
HYKJICOTUIHYIO IIOCJIEA0BATENBHOCTh YYacTKa JIByxuenodyeyHo moinekyisl JHK, B
KOTOpOM 3aKoAupoBaHa MH(pOpMaIMs O MEPBUYHON CTpyKType Oenka. OObsCHUTE
MOCJIEIOBATEILHOCTh BBIMOJHAEMBIX ACUCTBUN. {15 pemieHus 3a1aun UCMOJIb3yHTe
Ta0JIMIly TEHETHYECKOTO KO/Ia.

4. ®parment wucxomHoud wnenu MoJekynsl JIHK wumeer crenyromryto
nocneaoBaTenbHOCTh HyKJIeOTHI0B: I LITT TITLTAI'LITT. IIpon3onuia myranus, B
pe3ynbTate KOTOPOM CceapMOil  HyKJIeoTHn noTepsH. Omnpenenure HOBYIO
IIOCIIEA0BATENBHOCTh HyKJIeoTu10B B Moznekyse JIHK, nPHK, cuntesupyemoin Ha
mytantHou JIHK. Wcnonb3yss Tabnmuily TEHETHYECKOro KoOja, OIpEeAeiIuTe
[OCJIEI0BATEIbHOCTh aMUHOKHUCIIOT B MOJIEKYJIe O€Ka, KOTOPbIA CHHTE3UPOBAJICS Ha
myrtantHoM JIHK.

5. B comatmyeckux KieTKax Ipo30¢uibl comepxkuTcs 8 xpomocoM. Kakoe
yucio xpomocoM u Mosiekys JIHK coaepkutcs B s1ipe npu raMeToreHese:

1) nepen Hauaaom meiio3a-1

2) B mpodasze meiiosza-1

3) nepen HauajaoMm meio3a-2

4) B nmpodaze meitosza-2.

OObsicHUTE, Kak 00pa3yercs Takoe yuciao xpomocom u mosekyn JJHK.

6. [Ins comaTyeckol KJIETKM >KMBOTHBIX XapakTEepeH AMIUIOMAHBIA HaOOp
xpomocoM. Ormpeaenure XpoMocoMmHbid Habop (N) u uucimo monekyn JIHK (c) B
KJIETKE:

1) nepen meiiozom-1

2) B anadasze metiosa-1;

3) B mpodaze Metiosa-2,;

4) B meTadaze Meiio3a-2;

5) B anadaze merio3a-2;

6) B KOHIIE Mei03a-2

OObsicHUTE, Kak 00pazyercs Takoe yuciao xpomocom u mosekyn JJHK.



7. Y KpyHmHOro poratoro CKOTa B COMaTHYeCcKUX KieTkax 60 xpomocom.
Omnpenenure ynciio xpomocoM u Mosiekyn JIHK B kieTkax smdHuKa:

1) B unTepdase nepes Ha4aIOM JICTICHUS;

2) mocine aejaeHus Meios3a-1,

3) nepen HauajgoM Melo3a-2;

4) B MeTadaze meito3a-2

OO0bsicHUTE, Kak 00pa3yeTcs Takoe yucio xpomocom u moiekyn JITHK.

8. B xpoMocoMHOM Ha0Ope COMATHYECKUX KJIETOK MIICHHIBI 28 XPOMOCOM.
Onpenenure XpoMOCOMHBIA Habop W uuciao U Monekyn JIHK B omgHO#l u3 KieTok
cems3avarka:

1) nepen Hauanom meiio3a-1

2) B aHadaze Melio3a -1

3) B koHIIe Tenodassl Meiio3a-1

4) B meTadaze meiio3a -2

5) B aHa(aze meiiosza -2

OOBbsicHUTE, KaKKe MPOIECCHI TPOUCXOISIT B ATH MEPUOJIbI U KaK OHU BIMSIIOT HA
U3MEHEHHE unciia xpomocoM u mojekyn JIHK.

9. Obmas macca Bcex monekyn JIHK B 46 xpomocoMax cOMaTUYECKUX KIIETOK
yenoBeka cocTaBisger okono 6 x 10° mr. Onpenenure, yeMy paBHa Macca BCeX
monekyn JJHK B siape npu oBoreHese:

1) mepen HavaaoM Meio3a

2) nocine Meio3a-1

3) mocae metio3a-2

OOBSCHUTH MOJYYCHHBIE PE3YJIHTAThI

10. B coMatmyeckux KIETKaxX 4YEJIOBEKa COJEpKUTCA 46 XpOMOCOM.
Onpenenure yucno xpomocom u Moaekyn JIHK B knerkax svMYHUKOB mnpH
raMeToOreHe3e B 30HE Pa3MHOXEHHUS, pOCTa U B 30HE€ OKOHYATEIbHOIO CO3PEBAaHMS
rameT. OOBsICHUTE MONyYEHHBIE pe3ysbTaThl. Kakue mporecchl mMpoucXoasiT B ATHUX
30Hax?

11. B comartnueckux KJIETKaxX MYXHU JPO30(QHUIBI COJAEPKUTCS 8§ XPOMOCOM.
Onpenenute yuciao xpomocom u Mmonekyn JHK B kieTkax ee CEMEHHUKOB MpH
raMeTOreHe3e B 30HE Pa3MHOXKEHHUS, POCTa, CO3PEBAHUS U B 30HE OKOHUYATEIHHOIO
dopmupoBanus rameT. OOBSCHUTE TOJYYCHHBIC pe3yNbTarhl. Kakwe mporeccs
IPOUCXOJAT B 3THX 30HAX?

12. ¥V xjmaMuI0MOHAbI MPeo0IadatoiM MTOKOJEHUEM SIBJISIETCS TaMeTO(dHUT.
Ornpenenute XpOMOCOMHBIN HAOOp CIOPHI U TaMET XJIaMUI0MOHabl. OOBICHUTE, U3
KaKUX KJIETOK M B PE3yJbTaTe KAaKoro ACJCHUsST 00pa3yroTcsl 3TH KJIETKU MPH TTOJIOBOM
Pa3MHOXXEHUHU.

13. Ompegenure XpOMOCOMHBIM HaOOp B KJIETKAaX B3pOCIOr0 pacTeHUS,
CIIOpAHTHsl, TPEIPOCTKA, CIIOpaxX M raMerax mMxa KyKylikuHa jpbHa. OOBsSCHHUTE, U3
KaKWX HCXOJHBIX KIETOK M B pPE3yJbTaTe KaKOro THUIA NEJICHUS OO0pa3yroTCs JTH
XpOMOCOMHBIE HAOOPHI?

14. Omnpenenute XpOMOCOMHBIM HAO0Op B KJIETKAaX B3POCIOTO pPACTCHHS,
CIIOpaHTHs, 3apOCTKa, CHopax W ramerax namopoTHuka. OOBACHHUTE, W3 KaKHUX



UCXOJHBIX KJIETOK M B pe3ylbTaTeé KaKoro TUMAa JAelieHus oOpa3yroTcsi 3TU
XPOMOCOMHbBIE€ HaOOPHI?

15. Onpenenute XpOMOCOMHBIM HAOOp B fAlpax KIETOK 3apOJIbIIIEBOTO
KOpeEIlIKa, MbUIBLIEBOr0 3epHa U criepMUeB COCHbL. OOBSCHUTE, U3 KAKUX MCXOJHBIX
KJIETOK U B PE3yJIbTaTe KAKOTO TUIIA JICJICHUSI 00pa3yIOTCs 3TH XPOMOCOMHBIE HAOOPHI?

16. Omnpenennte XpOMOCOMHBINM Ha0oOp B slipax KJIIETOK SIUJAEpMHCA JHUCTA,
SHJOCIIEpPMAa U BOCBMUSACPHOIO 3apOBIIIEBOIO MeEIKa CeMsi3adyarka I[BETKOBOIO
pactenus. OOBSCHUTE, U3 KaKUX HCXOJHBIX KJIETOK M B PE3yJbTaTe KaKOro THIIA
neseHus: o0pa3yroTcs 3TU XPOMOCOMHBIE HAOOPHI?

17. Omnpenenute XpOMOCOMHBIH HaOOp B spax KJIETOK OCHOBHOM TKaHH,
MBUTBIIEBOTO 3€pHA, MBUIBIEBON TPYOKM U CIEPMHUEB IIBETKOBOTO PACTEHHUS.
OObsacHUTE, U3 KAKUX HCXOJHBIX KJIETOK M B pe3ylbTaTe KAaKOro THIA JCJICHUS
00pa3yroTCs 3T XPOMOCOMHBIE HAOOPHI?

18. Cxema kakoro mporecca uzoOpaxeHa Ha pucyHke? Kakxum crocobom
JENATCS KJIETKU B 30HE Pa3MHOKEHUs, 30He co3peBaHusi? Kak Ha3pIBarOTCS KIETKH,
0003HaueHHbIe HA pUCYHKe udpamu 1,2, kakoit Habop xpomocom u mosiekyn JTHK

UMEIOT 3TH KJIETKHU?

19. Onpenenure Tun U a3y JHeiaeHUs KICTKH, U300paXEHHON Ha PHUCYHKE.
Kaxue npornieccel mpoucxoast B 3Toi daze? Kakoit Habop xpomocom u monexyn JTHK
HMMeEEeT dTa KjeTka?

20. Kakue ctaauu ramerorene3a o003HaueHbl Ha pucyHke OykBamu A, b, B?



Kaxkoit Habop xpomocom u mosiekyn JJHK uMeroT kiieTku Ha Kaxaou U3 ATUX
craguii? K pa3BuUTHIO KaKNX CHENUAIM3APOBAHHBIX KJIETOK BEAET 3TOT Iporecc?

21. Kakumu uudpamMy Ha CXemMe pa3BUTHS MAlOpPOTHUKA O0003HAYEHBI
ramerodut u cnopoput?

Kak Ha3bIBatoTCsi CTPYKTYphl, 0003HaYEHHbIE Ha pucyHke mudpoit 1,2, 3,47
Kaxoit Habop XpoMOCOM UMEIOT 3TU CTPYKTYPHhI?

22. Kakue KJIETKH B CXeME Pa3MHOXKEHHS yJIOTpuKca 0003Ha4YeHbl Hupoit 3,
Kakoil Habop XPOMOCOM OHU UMEIOT, B pe3yJIbTaTe KaKoro JejleHus 00pa3yroTcs?




Yrto 0003HaYEHO Ha pUCYHKE IUPPOH 2, Kakoil HA0Op XPOMOCOM y ITOM KIIETKU?
Uro sBrserca ramMeTopuUTOM B >KM3HEHHOM LHMKIE YIOTPHUKCA, Kakou Iudpoit
0003Ha4YeH raMeTo(UT Ha PUCYHKE?

SATAYN I10 TEHETHUKE

1. Ilpu ckpemumBanuu Oypoil 0e3 XOXoJIKa KYpHUIbI C YE€pPHBIM XOXJIAThIM
NETYXOM TMOJY4YEHbl UBIIATa 2 BUIOB (PEHOTUIIOB: OJIHA TMOJOBUHA YEpHas ¢
XOXOJIKOM, a JIpyrasi — YepHble 0e3 xoxouka. [Ipu nanpHeiem ckpemuBaHuu KypHUIIbI
Oypoii 6e3 X0X0JIKa ¢ YEPHBIM XOXJIATHIM METYXOM B MOTOMCTBE 50% IBITUIT ObLTH
YyepHbIe ¢ X0X0IKOM 1 50% - Oypsie ¢ XxoxonkoM. CocTaBbTE CXEMY PEIICHUS 3a/1a4H.
Onpenenure reHOTUITBI POJUTENEH U IOTOMCTBA B IBYX CKpelnBaHusax. Kakoi 3akoH
HACJIEJICTBEHHOCTH MPOSIBISAETCS B JAHHOM cilydae?

2. CKpecTHIH pacTeHUE KYH)KYTa, Y KOTOPOTO pa3BUBAIOTCS OJIMHAPHBIE I1JI01bI
Y [JIaJIKKE JIUCThS, C PACTEHUEM, JAIOUIUM TPOMHBIE TIJI0bI 1 MOPIIUHUCTHIE JIUCTHS.
OpHa nojxoBrHA MOTOMCTBA — OJIMHAPHBIE 1016l © MOPIIMHUCTHIE JIUCThS, a Apyras —
OJIMHApHBIE IUIOJABI M IIAJKUE JUCThA. [Ipy CKpelMBaHUM KyHXyTa C TPOWHBIMU
IUI0JaMU ¥ MOPLIMHUCTBIMH JIUCTBSIMU C PACTEHHEM, IMEIOIIMM OJUHAPHBIE TUI0ObI U
riiagkue JucThs, 50% noTOMCTBAa NMENU OJUHAPHBIE TUIO/BI U TIaJAKue JIUCTh, a 50%
IIOTOMCTBAa — TPOWHBIE IUIOABI U TIaJKHE JUCThs. COCTaBBTE CXEMY CKPEIMBAHMSL.
Onpenennre reHOTUIBI POAUTENEH, IOTOMCTBA B JIBYX CKpellMBaHMIX. Kakol 3akoH
HACJIEICTBEHHOCTH IIPOSIBIISIETCS B JAHHOM citydae?

3. Y n1bBUHOIO 3€Ba KpacHasi OKpacKa IIBETKOB HEMOJIHO JOMUHUPYET Hal Oenoil,
a y3KH€ JIMCThbS pAacTE€HUs — HaJ IHUPOKUMH. ['e€Hbl pacronaraiTcsi B Pa3HbIX
xpoMocomax. CKpelMBalOTCA pPAcTeHUs] C PpPO30BBIMHM IBETAMH U JIUCThIMU
MPOMEKYTOUHOM IIUPUHBI C PACTEHUSIMU, UMEIOLIUMU O€JIble [IBETKHU U Y3KUE JTUCThSI.
CocraBbTe cxemy pemieHus 3agaud. Kakoe MOTOMCTBO M B KakOM COOTHOILIEHUU
MOHO OXHUAATh OT 3TOT0 CKpeluBanus? OnpeneauTe TUN CKPEUMBaHUs, T€HOTHUIIbI
pOIUTENEH U TTOTOMCTBA.

4. KpacHast okpacka siroj y 3eMJISHUKHA HEMOJIHO JOMUHHUpPYET HajJ OenoH, a
HOpMaJIbHAsl 4Yalleyka — HaJa JIMCTOBUAHOM. I'€Hbl pacmoyioKeHbl B Pa3HBIX
xpoMocomax. Omnpenenure THUN CKPEUIMBaHUS, T€HOTHUIIbI POAMTENIECH, F€HOTHUIIBI U
(eHOTHUITBI TOTOMKOB, TOJYYEHHBIX OT CKPEIMBAHUS PACTEHUN C PO30BBIMU ATOJJaMU
C MPOMEXYTOYHOU (HOPMOH YalIeuKH ¢ PACTEeHUSIMH, UMEIOUIUMH KPACHBIE STOJbI U
JUCTOBUAHYIO YaLICUKY.

5. I'pynma kpoBU U pe3yc-pakTop — ayTOCOMHbBIC HE CICTUICHHBIC MPU3HAKH.
['pymna KpoBU KOHTPOJIUPYETCS TpeMs amiensmu ogHoro rena: 14, 1B, Annenn 14, 1B
JIOMMHAHTHBI 110 OTHOIIEHHIO K i°. [TonoxurensHelii pesyc-dakrop (R) momuampyer
HajJ oTpuuareabHbiM (F). Y oTma TpeThs Trpymnna KpoBU (FE€TEpo3Urora) u
OTpULIATENbHBIN pe3yc-(hakTop. Y Marepu nepsasi Tpynna KpoBH U MOJOKUTEIbHBINA
pesyc (rerepo3urota). OnpeaenuTe TeHOTUIBI POAUTEIEH, TEHOTUIBI U (DEHOTHUIIBI
JeTe, WX TpPYNmbl KpoBH U pe3yc-pakrop. Kakoit 3akoH HaCIEACTBEHHOCTH
MIPOSIBJISIETCS] B JAHHOM ciy4ae?

6. I'pynma KpoBH M Kapue Ila3a — ayTOCOMHBIE HE CLEIUICHHbIE MPU3HAKU.
['pymia KpoBU KOHTPOIMPYETCs TpeMsl amieasamu ogaoro reua: i%, 14, 18, Amenn 14, 1B
JIOMMHAHTHBI 110 OTHOIIEHHIO K i°. Kapue riasa JOMMHHPYIOT Haj ronyosivu. Y oTia
Kapue ria3a U BTopas Ipynna KpoBH, Y MaT€pU TPEThS IPYINNA KPOBU U KapHe Iiiasa.



VY peGenka romyOble Ina3a W mepBas rpynma kpoBu. Omnpenenure TeHOTHUIIBI
ponutened, TEHOTUNbl W ¢eHoTunsl aered. Kakoil 3akoH HaciaeACTBEHHOCTH
IPOSIBIISIETCS B JAHHOM Ciy4ae?

7. llpu CKpemMBaHUM PACTEHH C KOPUYHEBBIMU TJIAJIKUMU CEMEHAMU
(IOMUHAHTHBIE IPU3HAKU) C PACTEHUSIMU C O€JIBIMU MOPIIMHUCTHIMU CEMEHaMU ObLIO
noydeHo 405 ceMsH KOPUYHEBBIX MOPIIMHHUCTHIX, 395 ceMsH OenbIX IIaakux, 32-
0eJIbIX MOPIIMHUCTBIX, 30 KOpUUHEBBIX MNaIKuX. COCTaBbTE CXEMY PEIICHUS 3aauH.
Onpenenure TEHOTUNBI POAUTENBCKUX 0co0eil U motoMmcTBa. OOBsicHUTE
dbopmupoBaHre dYeThipeX (EHOTHUNMUYECKUX KiaccoB. Kakol 3akoH JEHCTBYEeT B
JAHHOM clTy4dae?

8. IIpu ckpeniuBaHuM pacTeHUs] TOMaTa ¢ OCJIBIMU JTUCKOBUIHBIMU TIJI0JIAMH C
pacTeHHEM, UMEIOIIUM JKEJIThIE IIaPOBUIHBIE IJIOAbI, BCE MOTOMCTBO MMENO0 Oelbie
JTMCKOBUIHBIE T1J10/161. BO BTOpOM ckpemuBaHuu (PeHOTUIMHMYECKU TAaKUX K€ UCXOTHBIX
ocobeli B MOTOMCTBE MOJy4yuioch pacuieruienue: 50% pacteHuil umenu Oenbie
JTUCKOBUIHBIE 10161, 50% - )KenThie mapoBuaHbIe. Kakue 3aKOHbI HACIIEICTBEHHOCTH
MPOSIBIISIFOTCS B 3TUX CKPEIINBAHUAX.

9. V kaHapeek HajauM4uMe XOXJia —JIOMHUHAHTHBIM ayTOCOMHBIA Tpu3HaK (A),
CLEIUIEHHBI ¢ 10J0M reH XP ompenenser 3elIeHyl OKpacKy OIepeHbs, a X° —
KOPHUYHEBYIO. Y IITHUI] TOMOTaMETHBIN II0JI — MYKCKOH, a T€TepOraMeTHbIN-KEHCKHUM.
X0XJIaTOTO0 KOPUYHEBOI'O CaMIla CKPECTUIIM C CaMKOM 0e3 XOXOJKa C 3eJICHBbIM
ornepeHbeM. Bce moToMCTBO 0Ka3a10Ch XOXJIATBIMU, HO BCE CAMKH ObLITM KOPUYHEBBIE,
a camIlbl — 3eseHble. OnpeaenuTe TeHOTUIBI poauTeNield U moToMcTBa. Kakue 3aKoHbI
HACJICJICTBEHHOCTH MPOSIBJISIOTCS B JAHHOM cliydae?

10. Kapermaszas ’keHIIMHA C HOPMAJIbHBIM 3PEHHUEM, OTEll KOTOPOW HMEI
roiyOble rja3a W cTpajal AaJIbTOHU3MOM, BBIXOAUT 3aMyK 3a ToJay0oria3oro
MYXYMHY C HOPMaJIbHBIM 3peHHEM. ['€H Kapux TJia3 HacleqyeTcsi KaK ayTOCOMHBIM
JIOMUHAHTHBIM MIPU3HAK, a TE€H JAIBTOHU3MA - KaK PELECCUBHBIMN, CIEIUICHHBIA C X-
xpomocoMoii. CocTaBbTe cxemy penieHus 3aaaun. OnpeaeanTe reHOTUIIbl pOJUTENEH,
TE€HOTUITBI U (DEHOTHUIIBI BO3MOXKHOTO MOTOMCTBA. Kakue 3akoHbI HACIEICTBEHHOCTU
MPOSIBIIAIOTCS B IAHHOM city4ae?

AHAJIN3 POJOCJIIOBHBIX

1. ITo n300pax€HHOI Ha PUCYHKE POJIOCTIOBHOM:

1) ycraHoBUTE XapakTep HacJIEIOBaHMS MpHU3HAKA (JIOMHHAHTHBIA WIH
PELECCUBHBIN, AyTOCOMHBIA WM CLEIJIEH C TMO0JOM)), O0O03HAYEHHOr0 YEPHBIM
I[BETOM;

2) onpenenuTe TeHOTUIbI ieteit nepBoro (1) u BToporo (2) NoKoJIEHUH.

YcnoBEBIE 0603HAYEHHA:

O — ¥EeHIOHHa
D — MYHC‘-IKH‘&

: — 6pax '
— JeTH OAHOrO Gpaxa

. . — OpPOABIEHHE HCCIAEAYEMOTro
: IpHaHAKa .




2. Ilo pogocioBHOI YelioBeKa, MPEACTABICHHON HA PUCYHKE:

1) ycraHOBUTE XapakTep HaCJEIOBaHMS NpPHU3HAKA «MaJICHbKUE TIJja3ay,
BBIJICJICHHOTO YEPHBIM I[BETOM (JOMHHAHTHBIA WJIM PELECCUBHBIN, CLETJICH WU HE
CIEIUJIEH C MOJIOM);

2) ompezenuTe TeHOTHIIBI poauTeiek u motoMkoB (1, 2, 3, 4, 5).

YcaoBHBIe 0603HaYCHAS:

D — MyXYAHA

O — JKeHIIEHA

— Gpax
1 — meTH ogHoro 6paxa

‘ . — IpOsABJIEHHE HCCIeAYEMOTO
OpHU3HAKA

PEKOMEHAYEMAZ JINTEPATYPA

OcHoOBHas quTeparypa

1. AragponoBa M.b., Cuornazos B.WM. buosorust (6a3oBblii ypoBens). 10-11
Kiaccel. - M.: Jlpoda.

2. Aanpeesa H./I. buonorus (6a3oBbiii ypoBenb). 10-11 kimaccsl. - M.
MueMo3uHa.

3. benses [I.K., boponun [I.M. u ap. /TIlox pen. bensera, JI.K, Jpimmmuma I'.M.
buonorus (6a3oBseiit ypoBens). 10-11 kmaccel. - M.: IIpocBemenue.

4. bopoaun [1.M., Beicorkast JI.B., Ipimiui .M. u np. buonorust (mpoguibHbIN
ypoBeHb). 10-11 knaccel. - M.: IIpocBeuienue.

5. I'pun H., Teimop H.,Ctayt Y. buonorus B 3-x tomax. 10-11 kmacc. - M.:
N3parensctBo « MP»

6. 3axapos B.b., MamontoB C.I'., Conun II.U. u np. buonorus (npodunabHbIi
ypoBeHb). 10-11 knacc. - M.: JIpoda.

7. Kamenckuit A.A., Kpukcynos E.A. buosnorus. 10-11 kiacc. — M.: [Ipoda.

8. Kamenckuit A.A., KpukcynoB E.A., Ilaceunuk B.B. buonorus (6a3oBblit
ypoBeHb). 10-1 1 knaccel. - M.: [poda.

9. Kpukcynor E.A., [laceunuk B.B. Dxonorus (mpoduibneiii ypoers). 10(11)
kimacc. - M.: [Ipoda.

10. Mupkun b.M., Haymona JI.I'., Cymaroxun C.B. Dkomnorusi (mpoduabHBIMA
ypoBeHb). 10-11 knacc. — M.: BEHTA-IPA®.

11. [Tonomapésa W.II., KopuunmoBa O.A., Jlo:mmnuna T.E./mon pen
[Tonomapéoii U.I1. buonorus (6a3oBsiii ypoBens). 10-11 kmaccer. - M.: BEHTAHA-
['PAD.




12. [lonomapéBa wu.H., KopuunoBa O.A., CumonoBa JL.B./Ilon pen
ITonomapépoit M.H. buonorus (npodunbueiii ypoBeHb). 10-11 xmaccel. -M.:
BEHTAHA-TPA®.

13. ITyroBkun AJIL., Ilyroekuna H.A. buonorus (6a3oBeiit ypoens). 10-11
KJaccel. - M.: Akanemus.

14, CusornazoB B.I1., Aradpounosa 1.b., 3axaposa E.T. buosnorus (60a30Bbiii
ypoBeHb). 10-11 kmaccel. - M.: Jlpoda.

15. Cyxopyxkona JI.H., Kyaumenko B.C., UBanoBa T.B. buonorus (6a30Bbrit
ypoBeHb). 10-11 knacc.-M.: [IpocBemienue.

16. CyxopykoBa JL.LH., Kyumenko B.C., YepnskoBckas T.®. buonorus
(npoduneHelil ypoBens). 10-11 knaccel. - M.: IIpocBeenue

17, TepemoB A.B., IletpoeoBa P.A. /Ilon pen. Hukumosa A.W. buonorus
(6a30BbIl ypoBeHb). 10-11 knaccel. - M.: BJIAJIOC.

18. TepemoB A.B., [lerpocosa P.A. buosorust (mpoduinbHelil ypoBeHs). 10-
11 knaccel. - M.: MHemo3uHa.

19. Yepuoa H.M., Tanymun B.M., KoncrantunoB B.M. Oxomnorus
(npoduneHeIil ypoBens). 10-11 knacc. — M.: lpoda

JlonmogHuTEeNbHAs JIUTEpATYpa

1. bormanoBa T.I.,, ConomoBa E.A. buonorus. CropaBoyHUK s
CTapIICKIACCHUKOB M TTOCTymnaromux B By3bl.- M.: AST npecc.

2. bumu I'.JI., Kpepkanosckuii B.A. buonorus misi mocTynaromux B BY3BL
NuTeHncuBHbIN KypC.

3. PyBunckuit A.O. O6mast Ouonorus (s yriayOJaeHHOTO U3Y4eHHs] OMOJIOTHR ). -
M.: Uzn-Bo «IIpocsewienue.

4. Kamunosa I'.C., HukumoBa E.A., IlerpocoBa P.A. buoinorusi: TuIOBbIE
sK3aMeHalMOHHbIe BapuaHThl: 30 BapuanToB. — M.: «HarmonansHoe oOpazoBaHue».

5. Kamunosa I'.C., Ma3zsapkuna T.B. [IpakTMKyM IO BBIIOJHEHUIO THUIIOBBIX
TeCTOBBIX 3a/1aHuil EI'D. Dk3aMeHalmoHHbIE TeCThI. — M.: « DK3aMeH».




