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ITosicHuTeIbHAS 3aNIUCKA
Pabouas mporpamma y4eOHOTO Kypca «buosiorus B Mupe Hayk» 0a30BOro ypoBHs s oOydaromumxcst 10-11
KJIacCOB pa3paboTaHa Ha OCHOBe PDenepalbHOTO TOCYAAPCTBEHHOTO OOpa3oBaTENBPHOTO CTaHAApTa CPEeIHETO
obmiero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHHU, MPEIBABISIEMBIX K OHOJIOTHYESCKOMY
00pa3oBaHUI0 W TPAAWIUNA POCCHUUCKOTO 00pa3zoBaHus. Peanuzamuss TporpaMmbl OOeCEUYHBAET OBJIAJICHUE
KJTIOYCBBIMU KOMITCTCHITUSIMH, COCTABIIIONIMMU OCHOBY [UISI CamMOpa3BUTHS M HENPEPBIBHOTO OOpa30BaHUS,
IIEJIOCTHOCTh OOIIEKYIHTYPHOTO, TUYHOCTHOTO Y TTO3HABATEIIFHOTO PA3BUTHSI JINTHOCTH O0YUIAFOIITUXCS.

INVIAHUPYEMBIE PE3YJIbTATBI

—JMIHOCTHBIC:

— (opmMupoBaHne uyBCTBa TOPIOCTH 32 BKJIAJ POCCHUHCKUX YUEHBIX XUMHKOB B
pa3BUTUE MUPOBOM XMMUYECKOH HayKU;

— MOATOTOBKa BBIOOpa MHANBHyaIbHON 00pa30BaTeIbHON TPAeKTOPUH U
Mpo¢eCCUOHATLHOM OPUSHTAIIMN 00YYarOIINXCS;

— QopMHupoBaHHE YMEHHS YIPABIITH TO3HABATEIIBHON I€ATEIIBHOCTHIO;

— pa3BUTHE CIIOCOOHOCTH K PELISHUIO MPAKTHYECKUX 3a4ad, YMEHUIO HaXOIUTH CIIOCOOBI
B3aMMOJICHCTBUS C OKPY>KAIOIIUMH B YUeOHOH M BHEYPOUHOI AEATEIBHOCTH;

— ¢opMHpOBaHNE XUMHYECKOHN M IKOJIOTHIECKOH KyIbTypHI;

— BOCIHTaHHE 6€301acHOT0 0OpalIeHUsT ¢ XUMUYECKIMH BEIIeCTBaMHU U CTPEMIICHHS
K 3/I0pOBOMY 00pa3y *KHU3HU.

- MeTanpeIMeTHbIE:
Pezynamusnsie ynusepcanvhusie yuebnvle oelicmaus

- CaMOCTOSITEILHO OIPEIEIIATh LIEH, 3a1aBaTh MapaMETPhl U KPUTEPUH, 10 KOTOPHIM

MOXXHO ONIPEACINTDb, YTO ICJIb JOCTUTHYTA,

- OIICHUBATH BO3MOXKHBIC MTOCIEACTBHS JOCTIDKEHUSI IOCTaBICHHON IIeTA B ACSTEIHHOCTH,

COOCTBEHHOH KU3HU U )KU3HHU OKPYKAFOIIUX JIIOJICH, OCHOBBIBAsSICH HA COOOPa)KEHHSX dTUKH U MOpaJIH;

- CTaBUTH U (GOPMYITHPOBATE COOCTBEHHBIE 3a71a91 B 00pa30BaTENHHOMN OEATEIIFHOCTH U

>KH3HCHHBIX CUTYallHsIX;

- OIICHUBATH PECYPCHI, B TOM YHCJIE BpEeMs U JpyTHe HEMaTepHaIbHBIC PECYPChl, HEOOXOIUMBbIS

IUTSL TOCTIDKEHUST IOCTABIICHHOM 11ETIH;

- BBIOHPATH ITyTh TOCTIDKEHUS [ENH, TUIAHUPOBATH PEIICHNE MOCTaBICHHBIX

3aaa4, OIITUMU3UPYSA MaTCPpUAJIbHBIC U HEMATCPHUAJIbHBIC 3aTPAaThl;

- OpraHu30BBIBaTh 3 (PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX IJIsT

JOCTHKCHUS TTOCTABICHHOM 1IEJIH;

- COITOCTABJISTH MOYYSCHHBIA pe3yIbTaT AEATSIHFHOCTH C OCTaBICHHON 3apaHee IeIbIO.
TloznasamenvHovie yHugepcanvtvie yuebnvie Oeticmaus:

- HWCKaTh W HAaXOAUTh OOOOIIECHHBIC CIOCOOBI PEHICHUsS 3aJad, B TOM YHCIIE, OCYIICCTBIIATH

pa3BepHyYTHIH HH(POPMAITMOHHBIN TOUCK M CTAaBUTh HA €r0 OCHOBE HOBBIC (YUEeOHBIC W TTO3HABATEIIHLHBIC)

3a7a4H;

- KPUTHYECKH OLICHUBATh W HHTEPIPETUPOBATh MH(GOPMAIMIO C Pa3HBIX ITO3UIUH,

pacno3HaBaTh ¥ (PUKCHPOBATH MPOTUBOPEUHS B HH(OOPMAITMOHHBIX UCTOYHHKAX;

- WCIOJIb30BaTh  Pa3fIMYHBIC MOJICIbHO-CXEMAaTUUCCKUE CpPEICTBA JUIsi  IPEACTABIICHUS

CYIIIECTBEHHBIX CBS3€H M OTHOIICHMH, a TakKe IPOTHBOPEUMH, BBISIBICHHBIX B HH(MOPMAIIMOHHBIX

UCTOYHUKAX;

- HAXOJUTh WU INPUBOJUTH KPUTUUECKUE apryMEHTHl B OTHOLICHHUM NCHCTBUU U CyXICHUH

JIPYTOTr0; CIOKOHHO W Pa3yMHO OTHOCHUTHCS K KPUTHYCCKHM 3aMEUaHHSM B OTHOIIECHHH COOCTBEHHOTO

CYXJICHHUSI, PACCMATPHUBATh UX KaK PECypPC COOCTBEHHOTO Pa3BUTHS;

- BBIXOIWUTHh 3a pPaMKHA Y4YeOHOrO0 TpeAMeTa W OCYIIECTBIATH ICJICHAIPABICHHBIA TIOUCK

BO3MOXKHOCTEH TSI IITUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBHS;

- BBICTPAaNBaTh MHANBHAYAJIBHYIO 00pa30BaTEIBHYIO TPACKTOPHIO, YUHUTHIBasi OTPAaHHYCHUS

CO CTOPOHBI IPYTHUX YYACTHUKOB M PECYPCHBIC OTPAHUYCHUS;

- MEHSTD U YJIEP>KUBATH pa3HbIC ITO3UILINH B ITO3HABATEIILHON JIESITEILHOCTH.
Kommynuxamuenvle ynusepcanvuule yuebHvie 0elicmaus.
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— OCYUIECTBIIATH JEJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pPOCIBIMHU (Kak
BHYTPH 0Opa3oBaTEIbHON OpraHW3alii, TaK M 3a €e ImpeAeiaMu), MoA0UpaTh NapTHEPOB ST AEIOBOM
KOMMYHUKAIIUH UCXOJS U3 COOOpaKeHUN pe3yJIbTAaTUBHOCTH B3aMMOAEHCTBHUS, a HE JIMYHBIX CUMIIATHI;

— TIpH OCYIIECTBJISHUU TPYIIIOBOM pabOThI OBITh KaK PYKOBOJHUTEIIEM, TAK M WICHOM KOMAaH/IbI
B pa3HBIX poJisix (TeHepaTop UJIeH, KPUTHUK, UCITOJTHUTENb, BEICTYHAIOIINAMN, SKCIIEPT U T.1I.);

— KOOPJIMHHUPOBATH W BBINIOIHSITH paboTy B YCIIOBUAX PEaIbHOTO, BUPTYJILHOTO
1 KOMOMHHUPOBAHHOTO B3aNMMO/ICHCTBUS;

— Pa3BEepHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C UCIIOJIH30BAHUEM aJI€KBATHBIX
(YCTHBIX ¥ INCHBMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(JIUKTOICHHBIC CUTYaIlMd U MPEIOTBpAIIaTh KOH(MIUKTHI 10 UX aKTHUBHOU
(asw1, BEICTpanUBaTh JACIOBYIO M 0Opa30BaTEIbHYKD KOMMYHHUKAITUIO, W30erasi JUYHOCTHBIX OIICHOYHBIX
CY>XJICHU.

- mpeaMeTHBIE:
o0yyJaroIuiics HaydYuTCs:

OOBSCHSTE:

— pOJIb OMOJIOTHYECKHUX TEOPHii, 3aKOHOB, MPUHITUIIOB, THIIOTE3;

— EIHWHCTBO JXUBOW M HEXHWBOW MPUPOABI, POJCTBO, OOITHOCTh MPOUCXOXKIASHUS >KUBBIX
OpFaHI/I3MOB, 9BOJIFOITU IO paCTeHI/Iﬁ 1 )KXUBOTHBIX, I/ICHOJ'IL?)y}I 6I/IOJ'IOFI/ILICCKI/I6 TeOpI/II/I, 3aKOHHBI 1
MpaBuIa;

— OTPHIATEIBLHOE BIHSHKE aTKOr0JIsl, HHKOTHHA, HAPKOTHYSCKUX BEIIECTB HA
pa3BUTHE 3apOBIIIA YCITIOBEKA;, BIUSHHUE MyTarceHOB Ha OPTaHU3M YEJIOBEKa;

— MIPUYMHBI HACJICICTBEHHBIX M HEHACJICICTBECHHBIX H3MECHEHUM, HACIIeICTBEHHBIX
3a00JIeBaHU, TEHHBIX U XPOMOCOMHBIX MYTAaIl1H;

— B3aMMOCBSI3HU YEJI0BEKa U OKPYIKAIOIIEH Cpebl, HEOOXOIUMOCTh COXPaHEHUSI
MHOT000pa3usi BUIOB, 3aIIUTHI OKPYIKAIOIICH CPEIbI;

— MECTO M POJIb YeJIOBEKA B MPHUPOJIC; POJACTBO YEJIOBEKA C MICKOMUTAIOIIUMH KHBOTHBIMH,
pPOJIb PA3IMYHBIX OPTAaHU3MOB B )KM3HU YEJIOBEKa;

— 3aBHCHMOCTbD 3[0POBBS YEJTOBEKA OT COCTOSHHS OKPYIKAIOIIEH CpeIbl;

MIPOSIBJICHUE HACJICACTBEHHBIX 3a00JIeBaHUil, IMMYHHUTETA y YEJIOBEKA;

— POJIb TOPMOHOB Y BUTAMHUHOB B OpPTaHU3ME.

YCTaHaBJIMBATh B3aHUMOCBSI3H:

— cTpoeHus ¥ GYHKIIUA MOJIEKYJI, OPTAHOUIOB KJIETKH, TUTACTHYSCKOTO U
JHEPreTHYECKOro 0OMEHa; CBETOBBIX M TEMHOBBIX PeakiHil (POTOCHHTE3A;

peuiarb

— 3a/1a4u pa3HO CJIOYKHOCTH MO I[TUTOJIOTUH, TeHETHKE (COCTaBIISITH CXEMBI CKPEIUBAHUS);

pacno3HaBaTb U ONUCKHIBATE!
- KJICTKH PACTCHUH U )KMBOTHBIX;
- ocobeit Buma mo MopOIOTHIECKOMY KPUTEPHIO;
- OmoyornuecKkre OOBEKTHI IO UX U300PaKCHHUIO U MPOIECCaM UX KU3HEACSTEIEHOCTH;
BBISBIISTH:
- OTJIMYUTEIbHBIE PU3HAKU OT/ICIFHBIX OPraHU3MOB;
- HICTOYHHUKH MyTareHoB B OKpYy>Karolen cpesie (KOCBEHHO);
CpaBHUBAThH (U eJaTh BEIBOJIBI HA OCHOBE CPaBHEHUS)
- Ouosiornueckre OOBEKTHI (KIIETKH, TKAaHU, OPTaHbl U CUCTEMBbI OPTaHOB, OPTaHU3MBI PACTCHUH,
>KMBOTHBIX, TPUOOB U OaKkTepuil);
- TIPOIIECCHI U sABJIeHUs (OOMEH BEIIECTB Y PACTCHHH, )KUBOTHBIX, YEJIOBEKA, INTACTHYCCKHUI U
SHEpreTHdeckuii 00MeH; (OTOCHHTE3 U XEMOCHHTE3);
- MUTO3 ¥ M€i103; Oecroioe 1 MOJIOBOE Pa3MHOKEHUE; OIUIOJOTBOPEHHE Y PACTEHUH U
>KHBOTHBIX; BHEIITHEE W BHYTPEHHEE OIUIOIOTBOPECHUE;
OIpenensiTh
- IPUHAIICIKHOCTh OMOJIOTHIECKUX OOBEKTOB K ONPENICIICHHON CHCTEMAaTHIECKON
rpynne (Ki1accupuKarms);
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- AaHANTM3UPOBATH BIUSHUE (PAKTOPOB PUCKA HA 3TOPOBHE YCIIOBEKA; MOCICACTBHS ACATCIBHOCTH
YeJIOBEeKa B IKOCHUCTEMaX, TIIOOAILHBIE aHTPOIIOTeHHBIE U3MEHEHHS B Onocdepe;
- pe3yabTaThl OMOJOTHYECKUX IKCIIEPUMEHTOB, HAOIIOACHNM 0 UX OMMCAHHUIO.

Obyuarowuiicst NOIYHUM 803MONCHOCINb HAYYUMbCL:

Hcnonvzoeams npuobpemennvle 3HAHUSL U YMEHUSL 8 NPAKMUYECKOU OesmelbHOCIU
U NOBCEOHEBHOU HCUSHU
- Npasul N08eOEeHUs 8 OKpYHcarowell cpeoe;
- Mep NpopUIAKMUKU pPACHPOCMPAHEHUsT 3A00Ne6AHUI, 6bI3bIEACMbIX DACMEHUIMU, HCUSOMHBIMU,
bakmepusmu, epubamu u supycamu, mpasemamuszma, cmpeccos, BUY — ungexyuu, peonvix npugvluex
(Kypenue, auiKo2oausM, HAPKOMAHUSL), HAPYUIECHUS OCAHKU, 3PeHusl, Cayxd, UH@OEKYUOHHbIX U
npoOCmMyoOHbIX 3a001e6aHULL, CIMPECCO8, 8PEOHbIX NPUBLLUEK (KYPeHUe, dNKO20IUM, HAPKOMAHUS),
- OKA3AaHUSL NEePEOLL NOMOWU NPU MPABMAX, NPOCIYOHBIX U OPY2UX 3a00/1e6aHUSIX,
ompaesneHuU NUWEesbIMU NPOOYKIMAMU,

- cnoco608 8LIPAUUBAHUS U PASMHONCEHUS KYIbMYPHBIX PACMEHUL U OOMAUHUX HCUBOMHBIX, YX00A
3a HUMU,

- Ons npuobpemerusi NPAKMUYECKUX HABLIKOG U NOBLIUUEHUS YPOBHS 3HAHUL 8 pabouyIo
npocpaAMMY BKAIOUEHbL IAOOPAMOPHbIE U NpaKmuyeckue pabomeul,

oxckypcuu. Ilpu evinonnenuu 1abopamoproi pabomul U3yuaromcs JHcugvle buosocuiecKue
06veKkmbl, MUKpOnpenapamel, 2epoapuu, KoJaneKyuu u m.o.

COAEPKAHUE NPOI'PAMMBI
buororust pactenuii, rpuboB, JIMIIAWHUKOB.
IIpu3HaKky >XUBBIX OPTraHU3MOB

OCHOBHBIC TOHATHUA OOTAaHWKH, NPUHIWNGI  KIACCH(PUKAIUA  SKUBBIX
opranu3mMoB MHOT000pa3ue >KUBBIX OPTaHU3MOB

IlapctBo Baktepun. OOmas xapaxkrepuctuka. Kinaccudukanus. CtpoeHHe IpOKapHOTUUECKON
KiIeTkd. JKusHenestenbHOCTs. MHOTOOOpasue 6akrepuii. ®opmel kiieTok. Pois 6akTepuii B mpupoae u
XO35MCTBEHHOU JEATEIbHOCTH YEI0BEKA.

HapctBo I'pubbl. O6mas xapakrtepuctuka. CpaBHeHHE TpUOOB C KUBOTHBIMU W PAacTCHUSMHU.
CTpoeHue U KU3HEACATSILHOCTh TprO0B. PasMHoxeHue rpubdoB. Knaccudukanms. JpoxxeBbie rprObL.
IInecuessie rpubsl. llnsanounsie rpudsl. I'pubsl napasuTel. Mukopusa. 3HaueHHE IPHOOB B IPUPOJE U
JKU3HH YEIIOBEKA.

Otnen JlumaiiHuky. XapaKTepUCTHMKA JHUIIAHHUKOB KaK CHUMOMOTHYECKHUX OpPraHU3MOB.
Crpoenue Tena numaiHUKOB. Mopdomorndeckue THIBI cioeBrma. OCOOCHHOCTH pPa3MHOKEHHSI.
Crnenugpuueckue CBOHCTBA JINIIAHHUKOB. 3HAUYCHHE.

CucreMaTrKa pacTeHUN

IapctBo Pactrenuss IlommapctBo Hwusmme pactenus. OcoOeHHocTH TmoamapctBa Hwuszmue
pactenus. Bogopocnu. CrtpoeHue Tena Bojopocieil. Xpomartodop. PasMHOkeHue Bomopocieil.
OcHOBHasi XapaKkTepHCTHKa OTIEIOB: 3eJIeHble BOJOpociH, bypeie Bomopocnu, KpacHele Bogopociu.
3HadeHHue BOJIOPOCIIEH.

IMomgmapctBo Beicmine pactenus. Xapakrtepuctuka Beicmux pacrenunit. Tkanb. OcHOBHBIE
TPyl TKAaHEH pacTUTENBHOro opraHusMa. O6pa3oBaTeIbHbIE TKAHU (MEPUCTEMBI) U OCHOBHBIE TKAHHU.
IloxpoBHBIE TKaHHW: smHAepMa, NpoOka. [IpoBoasmme TkaHW: KcwieMa, (Guoama. MexaHWYECcKHUe U
BBIIENIUTENbHBIE TKaHW. Oprasbel. Knaccu¢pukanusi opraHoB BBICHIMX pacTeHMil. BereratuBHble u
reHepaTuBHBIE opraHbl. CIIOPOBBIC M CEMEHHEIC PACTEHUS. DBOJIIOIIMOHHOE IPEBO PACTCHUM.

Otnen MoxoBunassle. CTpoeHME M LUK Pa3BUTHS MXOB Ha npumepe KykymkuHa mbpHa.
IlpeobOnananne rameropura B OSKU3HEHHOM IHKJIE€ — MPHUMEP TYHHUKOBOH BETBU B 3BOJIIOIUU.
Ocob6ennoctu mxoB poja Charaym. Poss B ipupose.

Otnen IlamoporHukoBuaHble. MecTtoobutanue. CTpoeHHE MAllOPOTHUKOB. Pa3sMHOXXeHHe
ManopoTHUKOB. [luki pa3BuTus. Pojb NanopoTHUKOB, XBOIIEH U INIAYHOB B MIPUPOJIE U B IBOIIOIUU.
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Otnen T'omocemenuble. OCOOCHHOCTH CEMEHHBIX pacTeHuid. llpenMmyimiecTBO ceMeHH Hax
cropoii. CtpoeHne XBOWHBIX. [IUKI pa3BUTHS ToJOCEMEHHBIX Ha mnpuMepe COCHBI OOBIKHOBSHHOM.
Ctpoenue ceMeHU. Posib rojoceMeHHBIX B IPUPOAE U XO3AHUCTBEHHOHN J1esITeIbHOCTH YeJI0BeKa.

OTtnen [TokpbsITOCEMEHHBIE. Ocobennoctu IMOKPBITOCEMEHHBIX, olecrieunBaronne
rocHoACTBYIOIIEE MOJIOKEHWE  JAHHOM  TpyIIBL MmHoroobpazue u  pacupocTpaHCHHE
MOKpBITOceMeHHBIX. [lukir pazeutHs. [IBoliHoe ormtogoTBopenne. OOpa3zoBaHue cCeMeHH W I101a. Poib
B IIPUPOJIE U XO351ICTBEHHOE 3HaYCHHUE.

Knaccudukaims nBeTKOBBIX pacTeHHUH

CpaBHUTeNbHasI XapaKTepucTUKa Kiacca JBynonbHble U OnHOAONBHBIE pacTeHus. OCHOBHBIE
npu3Haku cemeiicte Kpecronsetnele, IlacienoBwie, Po3onBerHwie, CroxHoIBeTHBIC, boOoBHIE.
OcHOBHBIE IPU3HAKU ceMelcTB. 31akoBeie U Jlunelnsie. [IpencrtaBurenu.

Amnaromusi, MOP(HOIIOTHS U (PU3HOIIOTHS IIBETKOBBIX PACTCHUH.

LIBeToK — renepaTuBHBIN oprad. CTpoeHHE [IBETKA U €T0 YacTeH (IIBETOHOXKKa,

LIBETOJIOXKE, Yallleuka, BEHYHK, OKOJIOIIBETHUK, MECTUK, ThiunHKa). @yHkiuu. Kinaccudukanms 11BeTKOB
[0 THUILy CHUMMETPHUH, IO NOJOBOM mNpuHaiexkHOCTH. Dopmynsl 1BeTKOB. OINBUIEHHWE U THUIIBI
onbuteHus. ConeTus. THUIBI CONBETUI U UX 3HAYCHHE.

[non. Crpoenue minona. Kinaccudukamnusa minoaoB. OCHOBHbIE TUNBI MI0A0B. COYHBIE ILIOJBI:
sITO/1a, KOCTSIHKA, MHOTOKOCTSIHKA, $I0JIOKO, THIKBHUHA, recriepuauii. Cyxue T1wionpl: 000, CTpydoK
(cTpydouek), KOpoOoUKa, CeMsiHKa, 3€pHOBKa, JIUCTOBKA, opex (opelrek). PacpocTpaneHue MmiIogoB U
CEMSIH.

Cems. CtpoeHHE CeMEHHM, NpoucxXoxjeHne ero yacter. Ormuuus cemsiH OMHOMONBHBIX U
JBynoneHbIX pacTeHui. [Ipopactanue cemsiH.

[ToGer. Crpoenne mnoOera, ero ¢yHkmuu. [louka — 3adarounslii mober. BereraTuBHBIE,
TeHEepaTHBHbIE W CMCHIIAaHHBIE TIOYKW. BumomsmeHeHnss 1OOETOB: KOpPHEBHUINE, KIyOeHb,
KIIyOHEITYKOBUIIA, JTYKOBHIIA, KOJIOUKHU, YCHI.

Crebenp. XapaktepucTuka ctediis, ero GyHKIUH. AHATOMUYECKOE CTPOCHUE CTEOIsT IPEBECHBIX
pactenuii. OGpa3oBaHne TONUYHBIX Koell. [lepenBrrkeHne MUHEPaIbHBIX U OPTAaHHIECKUX BEMIECTB IO
cte0uto. 'oOpu30HTaIBHBIN TPAHCITOPT.

JIuct. BaemHee cTpoeHue iucrta. lIpocTble M CIOXKHBIE JIUCThs. JIMCTOpacnoJOKEHHUE.
AHatomMuueckoe crpoeHue aucTa. JKuikoBaHHe JUCThEB. BUIOU3MEHEHUS JIMCTHEB: KOIIOYKH, YCHUKH,
noBume anmnapaTtbl. OCOOEHHOCTH JINCTHEB PACTCHUMN, TPOU3PACTAIONINX BO BJIAKHBIX U CYXHX MECTax.

Kopenb. OtnmuurtenbHble 4epThl KOpHsS, ero (yHkiuu. 30HBI KOpHS. CTpoeHHE KOpPHS B
rmonepedyHoM paspese. IlouBeHHoe mnuTaHMEe pacTeHUN. YnoOpeHus. BugomsmeHeHHs KOpHEMH:
KOPHEIUIO/I, KOPHEKITyOeHb, OaKkTepualibHbIC KITyOCHBKH.

BereratuBHoe pasMHOkeHHE pacTeHHi. CrocoOBl BET€TaTHBHOI'O Pa3MHOXEHUSI PACTEHHIl B
MIPUPOJE U CEITBCKOM X03siiicTBe. OTBOAKH, YEPEHKH, JIEJICHUE KyCTa.

PazpaboTka npoekToB
Koudepennust «Mup pacTeHHiD»

buonorus >)kUBOTHBIX.
300JI0THsI — HAyKa O KUBOTHBIX. 3HAYCHHE )KUBOTHBIX B TIPUPOJIC U KU3HU YeJIoBeKa. PoACcTBO 1
OTJIMYHE KUBOTHBIX U pacTeHni. Kitaccuukaius KHBOTHBIX.
IMoamapctso IIpocteimue. OOMIas XapakTepUCTHKA.
Knacc KopaeHnoxku. OObikHOBeHHasi ameOa. Cpena obutanus. JIBukeHwue.
ITutanue. pixanue. Beinenenue. Pazmuoxenue. MHnuctupoBanue.
Knacc Xryrukossie. 3efieHas 3BrieHa — OJHOKJIETOYHBIM OpraHu3M C IIPU3HAKaMU KMUBOTHOI'O U
pacTeHusl.

CrpaHuua 5131



Tun Wadyzopun. HWaby3opus — Tydempka. OCOOEHHOCTH CTPOCHUS H  IIPOISCCOB
JKU3HEJESITENIbHOCTU. Pa3ipa>kuMocCThb.

MHoroo0pasue u 3HadeHue MpocTeHmmx. MansapuiHbIi 11a3Moauil — BO30YAUTENb MaJSIpHH
KaK MacCoOBOT0 3a00J1eBaHuUs.

ITonapcTBo MHOIOKJIETOYHBIE.

Tun KumeunomnonoctHele. OOmas xapakTepucTuka Tuna. [IpecHOBOIHBIM TOIWN — THApA.
Cpena obutanus u BHemHee cTpoeHue. JlydueBas cumMmeTpusi. BHyTpeHHee cTpoeHue (IBYXCIOHHOCTB,
pa3zHooOpasue kietok). [luranue. JIpixanne. HepBHas cuctema. Pediiexc. Perenepanms. PasmHoxxeHnne
BEreTaTUBHOE U MOJI0BOE. MOPCKHE KUIIEYHONOJIOCTHBIE (TIOIUITBI U MEAYy3bl) U 3HAUCHHE.

Tun [nockue yepBu. OO61Iast XapaKTepUCTUKA THUIIA.

Knacc Pecanunnie uepBu. benas ninanapus — npeacTaBUTEIb CBOOOHOXKHUBYIIUX YepBE, WHEe
crpoenue. JIBycropoHHsa cuMmerpus. Myckynarypa. Iluranme. [Ipixanue. Brroenenue. Hepshnas
cucrema. Pasmuosxenne. Perenepanusi.

Kiacc CocanbplIuKy. ITeueHnouHsbIit cocaJIbIIHUK. JKu3HeHHBIN IHKJI.
[IpucnocobeHus K mapasuTU3My.

Knacc Jlentounsie depBu. beramii ienens. [lapasutndeckuii o0pa3 >KHU3HU.

Oco0eHHOCTH BHEITHETO U BHYTPEHHETr0 CTpOoeHUs. LIUKII pa3sBUTHS U CMEHA XO035IEB.
Mepsl nIpexynpexIeHUs 3apaKeHus.

Tun Kpyraeie uepBu. OOmias xapakTepucThKa Tuna. YenoBedeckas ackapujaa. BHemrHee
crpoenue. Ilomocte Tema. Ilutanme. Pa3mMHOxeHue wu pa3Buthe. Bpen ackapuapl. Mepsl
npeaynpexaceHus 3apakenus. Ocrpuiia. MHOTOOOpa3ue mapasuTHICCKUX YepBeii 1 00prda ¢ HUMU.

Tun Konpuatsie yeppu. O0IIas xapakKTepUCTHKA THUTIA.

Krnacc MamomerunkoBsie. JloxnaeBble yepBu. Cpena oOutanus. BHemHee cTpoenme. TkaHw.
Koxno - myckynbHbIif Memok. [lomocte Tema. CUCTEMBI OpraHoB IHUIIEBapPEHUs, KPOBOOOpAILIEHUS U
BeIenieHus. [Iporeccel xu3HenmesitTeabHOCTH. HepBHast cuctema. Perenepamus. PasmHoxeHwme.
3HadeHue JOXKJACBBIX YepBei B TOYBOOOpA30BaHUM.

Tun Mosutrocku. OO11ast XxapakTepucTHKa TUTIA.

Knacc bBproxonorue. bonbmioi npynoBuk. Cpena oOuTaHusS B BHEIIHee cTpoeHne. OCOOEHHOCTH
MIPOIIECCOB KU3HEACATSIFHOCTH. MOpCKHE N Ha3eMHBIE OPIOXOHOTHE, NX 3HAUCHHE.

Knacc JIByctBopuatble. be3syOka. OOpa3 >XuW3HM M BHemHee crpoeHne. OcoOeHHOCTH
MPOLIECCOB KU3HEAEATEIBHOCTU. MOpCKUE ABYCTBOpYaThie. 3HAUEHHUE IBYCTBOPYATHIX MOJUIIOCKOB.

Tun Unenucronorune. OOIIas XapakKTEPHUCTHKA THIIA.

Knacc PakooOpasnbie. Peunoit pak. Cpenga oburanus. BHemnee crpoenme. Pa3smHokeHue
Buytpennee crtpoenue. IluimeBapuTenbHas, KpPOBEHOCHas MW JbIXaTelibHas cucTeMbl. OpraHbl
nuieBapenus. Ilutanume, papixanue, BblaesieHHe. (OCOOEHHOCTH MPOILECCOB >KU3HENESTEIHLHOCTH.
HepsHas cucteMa u opraHbl 4YyBCTB.

Knacc ITaykooOpasnsie. [Tayk — kpecTtoBrk. Cpena ooutanus. Bruemrnee crpoenue. JloBuas ceThb
ee ycCTpoiicTBO W 3HaueHue. llutaHume, napIxaHwe, pa3MHOXeHHe. Poip Kiemeid B IpUpole U
MPAKTUYECKOE 3HAYEHHUE, MEPHI 3aIUTHI YEJIOBEKa OT KJIeIIeH.

Knacc Hacexkomble.  Maiickuii  xyk. BHemHee U BHYTpEHHee CTPOECHHUE.
Pasmuosxenue. Tunsl pa3BuTus.

OTpsiibl HACEKOMBIX C MOJHBIM NpeBpaiieHneM. Yenryekpouible. KanycrHas Oensinka. TyToBbId
menkornpsia. IllenkoBoncTBo. JBykpbuibie. KoMHaTtHass Myxa, oBojibl. [lepenoHYaTOKpHUTBI FOHOCHASI
muesnia u Mmypabu. MHcTHHKT. Haesnauku. bruomorudeckuii cnocod 0OpsOBI C BPEIUTEIISIMHU.

OTpsil HAacCEKOMBIX C HENOJHbIM npeBpaileHueMm. llpsmokpeuibie. IlepeneTHas capanHuya —
OIIAaCHBIA BpEIUTENb CEJIBCKOro Xo3dAiicTBa. Poiib HaceKOMBIX B MPUPOAE, UX NPAKTUUECKOE 3HAUCHUE.
CoxpaHeHHEe UX BUIOBOIO MHOTOOOpa3us.

Tun Xopaossie.
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OoOmas xapakrtepuctuka tuna. Kimace Jlannetnukn. JIaHIIETHUK - HHU3IIee XOPIOBOE KUBOTHOE.
Cpena oOuranus. Buemnee crpoenme. Xopnma. OcoOeHHOCTH BHYTPEHHEro cTpoeHus. CXOICTBO
JIAHLIETHUKOB C TTO3BOHOYHBIMH M OECTIO3BOHOYHBIMH.

Hanxmacc Pei6p1. O0miast XxapakTepHCTHKa Kilacca XpsIIeBble M KOCTHBIE PHIOBI. PeuHoil OKyHB.
Cpena obutanusi. Brueminee ctpoenme. Ckener u Myckynatypa. [lomocte Tena. IlumeBapurenbHasi,
KPOBEHOCHasI, JIbIXaTelIbHbIe cucTeMbl. llnaBarenbHbIil my3sips. HepBHas cucTtemMa M OopraHbl 4yBCTB.
IloBenenue. PasmHoxenue. 3abota o motoMcTBe. MHOroo6pasue pei0. OTpsiAbl PHIO: aKyJbl, CKaThl,
OCETPOBBIE Cellb/Ie00pa3Hble, KapImooOpasHble, KHCTeNepble. X03sCTBeHHOe 3HadeHne pbio. IIpomeicen
pe16. MckycctBeHHOE pasBeneHue poi0. [IpymoBoe xo3siicTBO. BiusiHuME HEsTEIRHOCTH YEIOBEKAa Ha
YUCIEHHOCTh pbI0. HeoOXoamMOoCTh panHoHaIBbHOTO HCIOJIB30BAHHUS PBIOHBIX OOraTtcTB, WX OXp;
3aIIUTa BOJ OT 3arpsi3HEHUS U Ap.).

Knacc 3eMHOBOHBIE. OOmas XapaKTepUCTUKA KJIacca. Jlarymika.
OcobenHoctn cpenbl  oOpa3oBaHusi. BraemHee crpoenue. CkeleT W MyCKyJaTypa.
Oco0OeHHOCTH CTPOCHHE BHYTPEHHHX OPraH IPOIECCOB >KHU3HEACSTEIbHOCTH.

HepBHast cuctema u opransl 4yBCTB. Pa3smHoxeHHe U pa3ButHe. PazHOOOpa3ue 36MHOBOJIHBIX M UX
3HadyeHue. IIpoucxoxneHne 3eMHOBOTHBIX.

Knacc IIpecmbikaromuecsa. OOmas xapakTepucTuka knacca. IlpeiTkas simepuna. Cpena
obutanus. Bremninee ctpoenne. OCOOCHHOCTH BHYTPEHHETO
crpoeHusi. PasmuoxeHue. Perenepanus. Pa3zHooOpa3ue COBpEeMEHHBIX IpecMbIKaromuxcsa. OTpsan
Yemryituateie. Otpsin Uepenaxu. JpeBHue
NpPEeCMBIKAIOIINECs: TUHO3aBPbI, 3Bep03yOsble siepsl. [IpoucxoxkaeHue NPeCMbIKAIOITUXCS.

Knacc ITtunel. O0mas xapakTepucTrHKa kiacca. ['omyob. Cpena oOutanus. BHeliHee cTpoeHue.
Ckener u wMyckynarypa. llomocts Ttema. OcoOEHHOCTH BHYTPEHHEIO CTPOCHHSI U IIPOIIECCOB
)Ku3HenesTenbHocTu. HepBHas cucrema u opransl uyBcTB. IloBeaeHune. PasmHOXXeHHE W pa3BUTHE.
Ce30HHBIC SIBJICHUS B >KU3HH OTUl, THE3JO0BAaHHUC, KOYCBKH W IICPCJICTHI. Hponcxoxc;[eHHe IITHII,
MPUCIIOCOOJIEHHOCTh NTHULl K pa3IMYHbIM cpeiaMm obuTaHus. IITuubl napkoB, cajgoB, JIYTOB U IOJIEH.
ITTuer neca. Xumasie ntunbl. [ITumer 6010t 1 modepexunit BojgoemMoB. IITHITEI cTernel U mycThiHb. Porb
NTULl B IPUPOJE U UX 3HAUYCHHUE B )XKU3HU 4esoBeKka. Poyib 3alOBEITHMKOB M 300IIaPKOB B COXPAaHEHUH
peaxux BuaoB ntuu. Ilpusneuenue nrun. IlTunesoncTso.

Knacc Muekonuraromniue. OOImas xapakTepucThka kiacca. JlomammHss coOaka. Buemrnee
ctpoenue. Ckener u myckymnarypa. [lomoctu Tema. Cuctema opranoB. HepBHasi cuctema u OpraHbl
qyBcTB. [loBenenure. PasmuoxeHue u pasButHe. 3a060Ta
o moroMmctBe. Ortpsaasl miekonuraromux. lIlepBo3Bepu. IlpoucxoxkneHue MIIEKONUTAOLIUX.
Pykoxkppuble: JIeTydue MbIIIH, KpPbUTaHBI. [ 'pbI3yHBI. XWIHBIC: COOaybH, Kolladbh. JlacToHOTHE.
Kuroo6pazusie. IlapHOkombITHBIE. OCOOEHHOE CTPOEHHUSI MUILEBAPUTEIBHOM CHCTEMBl >KBAUHBIX.
IMoponsr kpynHOTro poraroro ckota. KaGan. /fomaraue cBuHbH. HermapHokonbITHRIE. JMKas jomrais.
ITopoasl gomamHux Jnomanei. IIpumartel. O6e3baHBl. POJIb MIIEKONHUTAOIINX B MPUPOAE U B KU3HU
YeJIOBeKa. BimsHWe AeATETbHOCTH UeJIOBEKa Ha YHCICHHOCTh M BHIOBOE MHOTrooOpasme
MJIEKOIIUTAIOLINX, UX OXpaHa.

PazpaboTka npoekToB
Kondepenuus «Mup >KUBOTHBIX».

AHatomusi 1 GU3NOJIOTU YeT0BEKA
OO6muii 00630p opraHu3Ma yeoBeKa.

OOmiee 3HAKOMCTBO C OpPraHH3MOM 4YelIOBeKa (OpraHbl, CHCTEMBI OpPraHOB). DIIEMEHTapHBIC
CBEJICHUS O CTPOCHUHU, PYyHKIUIX U pa3MHOXKEHUH KIIeToK. Pediiekc. Kpatkue cBeneHust 0 CTpOeHUU U
(pyHKIHSX TKaHEH: STUTEINANbHAS, COSTUHUTEIbHASI, MBIIIICYHAS M HEPBHASI.

HepBhuas cucrema.
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3HaueHne HepBHOH cucTteMbl. CTpoeHHe W (GYHKIHA CIOUHHOTO MO3ra, OTIEIOB TOJOBHOTO
MO3Ta: MPOJOJr0BaTOr0, CPeAHEro, MPOMEKYTOUYHOT0, MO3xKeuka. IIoHATHE O BereTaTUBHOW HEPBHOM
cucteme. bonbIme moxymapust TOJIOBHOTO MO3ra. 3HAYSHHE KOPBI OOJIBIINX MOJTYIIIAPHHA.

AHaTU3aTOPHL.

Opransl 9yBCTB. 3HAYCHHUE OPTraHOB YyBCTB. AHaiu3aTopbl. CTpoeHHe U (YHKIIUW OpraHa 3peHUS.
I'uruena 3penusi. CTpoeHue U QyHKIIMU opraHa ciayxa. BecTuOynsipHsIil anmapar. I 'uruena ciyxa.

Briciias HepBHas 1E€SATENBHOCTD.

BesycrmoBHBIe M ycimoBHBIE pediekchl. OOpa3oBaHHe M OHWOJOTHYECKOE 3HAYCHUE YCIIOBHBIX
pedrekcoB. TopmoxkeHue yciaoBHBIX pediekcoB. Poas U.M. CeuenoBa u W.I1. [1aBnoBa B co3mpaHuun
YUeHHUsT O BBICIHICH HEPBHOU JESITEIBHOCTH;, €ro CYIIHOCTb. DBOJIONUS YCIOBHO pediieKkToOpHOMH
JIeSITeIbHOCTH HEPBHOM cUCTeMbl. 3HaueHue ciioBa. CO3HAHME W MBIIUJICHUE YeJIOBEeKa KakK (PYyHKIIUH
BBICIIMX OTAEJIOB I'OJIOBHOIO MO3ra. AHTMHAay4YHOCTb PEJIMTMO3HBIX IpEACTaBieHU o ayme. I'uruena
(puzmueckoro m ymMcTBeHHoOro Tpyaa. Pexum tpyaa u otrapixa. CoH, ero 3HadeHwe. OTpHUIATEIbHOE
BIIMsIHUE Tabaka ¥ CIIUPTHHIX HAITUTKOB HA HEPBHYIO CUCTEMY.

JKene3bpl BHYyTpEeHHEN CEKpELINU.

3HaueHHWe JKejne3 BHYTpeHHeH cekpenwu. I[loHstHe o TopMmoHax. ['OpMOHBI runodu3a,
IIUTOBUTHOU KEIJIE3BI, TMOKEITyJOYHOUN >Kee3bl, HAAMOYCYHUKOB. POJTb TOPMOHAIBFHOUM PETYISIIIUA B
opraHusme. DBOJIIOLUA YHAOKPUHHON CUCTEMBI.

OnopHo - ABUTaTeNIbHasl CUCTEMA.

3HaueHHEe OMOPHO-IBUTATENBLHON crucTembl. CTpoeHue ckesera yenoBeka. CoeTMHEHUs KOCTEeM:
HENOJABWXHbBIE, MOJYHOABW)XHBIE, cycTaBbl. JIBmwkeHme B cyctaBax. CocTaB, CTpOeHHUE
(MaKpOCKOIIMYECKOE) M POCT KOCTEH B TONIIMHY. MBIIIIIE, HUX CTpoeHHE W (yHKunH. HepmHas
peryysuus AesiTeIbHOCTH MBI, PeduekropHas myra. Pabora meimn. BrnusHue putma u Harpy3kd Ha
paboty wMpImm. YTOMIIEHHWE MBI, 3HA4YeHHE (QHU3NYECKNX YIOPOKHCHUW I IMPaBUIBHOTO
(opmupoBaHusi ckeirera U MBI, llpemynpexaeHue HWCKPUBICHUS IO OYHHMKA U Pa3BUTHUI
IJIOCKOCTON M.

Kposs.

BuyTpenHsii cpema opraHm3Ma: KpOBB, TKaHEBas JKHUAKOCTH, JuMpa. OTHOCHUTEIRHOE
MOCTOSIHCTBO BHYTpeHHel cpenbl. CocTaB KpOBH: IUIa3Ma, (OpPMEHHBIE d3JIEeMEHTHI. [ pynibl KpOBH.
3HaueHure nepenuBaHus KpoBU. CBepThIBaHUE KPOBH KaK 3all[ATHAS PEAKIU. DPUTPOIHUTHI, TEHKOIIUTHI
U TPOMOOIUTHI, UX CTpoeHHe W ¢GyHKUMU. ManokpoBue. Yuenue .M. MeuHHKOBa O 3allUTHBIX
cBolicTBax KpoBu. IMMmyHnuTeT. Bophba ¢ anmaeMusiMu.

JImmparudeckass cucrema. CTpoeHue U OCHOBHbIe (yHKIuu. KpoBooOparmieHue.

OpraHbI KpOBOOOpAIICHUS: CEPALIE U COCYIBI (apTepHH,

BEHBI, KamWULIphl). bombimoit m Maneii kpyru KpoBooOpamienus. Cepare, ero crpoeHue u padora.
ABTomatus cepaua. [loHsITHE 0 HEPBHOM M TYMOPAIBbHON PETYISIINU ASSITEIFHOCTH cepana. J[Bmkenne
kpoBu 10 cocyaaM. lIlynbc. KpoBsHoe naBmenue. [lerno kpoBu. ['mruenHa cepaedyHo-coCyaucTOM
CHUCTEMBI.

Jlpixanue.

3HaueHnune npixaHus. OpraHbl ObIXaHWs, WX CTpoeHWe U GyHKIUs. [ormocoBoit ammapar.
T'a3000MeH B JIeTKUX W TKaHAX. TpaHCHOpPT ra3oB KpoBbIO. JlpIxaTenbHble IBUKEHHUS. BHemrHee
JIBIXaHUE M >KU3HEHHas eMKOCTh Jjerkux. [lonsarue o rymopanbHOM perynsuuu asixaHus. ['uruena
JIBIXaHUS.

ITueBapenue.

[lutatenpHble BellecTBaA W NUIIEBble NPOAyKThl. [lumeBapenue, QepMeHTb, pojib B
rmieBapennr. CTpoeHHe OpraHoB MuIeBapeHus. [IumeBapeHue B 1ojioctu pra. [nmortanwe. PaboThl
W.I1. TlaBnoBa Mo M3YYEHHUIO NIESTEIBHOCTH CIIOHHBIX Jkese3. [lumeBapenue B xenyzake. [loastue o
HEPBHO- TYMOPAJIbHOW PETyJIISAINU KEIy IO9HOTO cokooTaenieHus. Padoter U.I1. [1aBinoBa no u3ydeHUIO
NUIIEeBapeHusl B Jkenyake. IledeHb, MoKenyJouHasl Kellie3a U UX poJib NullleBapeHuu. M3meHneHue
NUTATEJILHBIX BEILIECTB B KullIeuHUKE. BecackiBanue. ['urnena nuranus.
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u OOmeH BeriecTB. BosHO-coieBOM, OEIKOBBIN, )KUPOBOW M YIIIEBOJHBIN 0oOMeH. Pacnian u okuciieHrue
OpraHM4ecKUX BelecTB B KieTkaX. depMeHThl. AcCUMWIALMSA JUCCUMUIALUS — ABE€ CTOPOHBI €IUHOTO
nporiecca ooMeHa BemecTB. OOMEH BEIIECTB MEXAY OPraHH3MOM M OKpy»Karomiei cpemoil. Hopmel
NUTaHUA. 3HaUCHUE NMPaBWILHOIO MUTaHUA. BUTaMUHBI U UX 3HaUY€HUE 1JIs1 OpraHu3Ma.

Brigenenne. Opranbl MOYeBBIACTUTENbHONU cucTeMbl. CTpoeHne mouku. Hedpon. O6pazoBanue
Moun. Peryssmus padoTel modyek. DyHKIMH oveKk. 3HaUYCHUE BBIJICIICHHS IPOAYKTOB OOMEHa BEIECTB.

Koxa. Ctpoenure u GyHKIIMH KOXHU. POJIb KOXKH B PETYJISIIIAM TETUIOOTAAYH. 3aKaIuBaHUE
opranusma. ['urueHa Ko>ku U O IbI.
Pa3zBurtune yenoBeueckoro opraHusma.

BocnpousBoicTBO opranu3moB. [1o0BbIe xKele3bl U MoJI0BbIe KIIeTKH. OmI0g0TBOPCHUE.
PasButue 3apojpiiia yenoBeka. OcoOEHHOCTH Pa3BUTHUS JE€TCKOTO
A IOHOIIECKOI'0 OPraHU3MOB. | NTMeHa nojaoBoOM )KU3HH.

Pa3paboTka npoekToB

Kondepenius «310poBbe UeIOBEKA U OKPY KAIOIIAsl CPeiar»

I'naBHBIE TeOpUH, 3aKOHBI U 3aKOHOMEPHOCTH B OMOJIOTHHU.

Y4yeHue o KJIeTKe.

Ctpoenne W (yHKIIUHA TPOKAPHUOTHYECKONW KIETKH. [IpokapuoTwdeckue KIeTKu; (opma u
pasMepsl. CTpoeHHE IUTOIUIa3MBl OaKTEPUAJIbHOW KIIETKH; OpraHu3anus Meraboin3Ma y MPOKAPHOT.
I'eneTrnueckuii annapat 6akrepuii. CnopoobpazoBanue. PazmHoxenue. OCHOBBI CUCTEMATUKH; MECTO U
pOIIb MPOKAPUOT B OMOIICHO3aX.

CTpyKTypHO-(OYHKIIHOHAIBHAS OPTaHU3alMs KICTOK dYKapHoT. LluTomnazma sykapuOTHIECKON
KJIeTKH. MeMOpaHHBI NPUHIMII OpraHU3allMyd KIIETOK; CTPOCHHE OHOJIOTHYECKOW MeMOpaHBhI,
CTPYKTYpHBIE W (DYHKIHOHAIBHBIE OCOOCHHOCTH MEMOpaH pa3iudHbIX KICTOYHBIX CTPYKTYP.
Oprasesibl MUTOIIIa3Mbl, UX CTPYKTypa
u ¢pyHkuu. l{utockener. BkitodyeHus, X 3HaU€HUE U PoOJib B MeTabonau3Me KieTok. Knerounoe saapo -
LICHTP YIIPABICHUS XKU3HEICSITEILHOCThIO KIETKH. CTPYKTYpBhl KICTOYHOTO siApa: siAepHas 000JI0YKa,
XpoMaTuH, sapeiiko. Kapuoriazma.

OOMeH BemiecTB B KieTke (Metaboiu3M). OOMEH BEIIECTB M MPEBPAICHUS SHEPTHUH B KIETKE —
OCHOBa BCeX MPOSBIICHHH €€ XU3HENESITeIIbHOCTH. ABTOTpO(]HBIE M TeTepoTpo(dHBIE OpPraHHU3MBI.
IInacTryeckuii U 3HEepreTHYECKUii 0OMeH. bHoJlorndeckuii CUHTE3 OPraHHMYECKUX MOJIEKYJI B KIIETKE.
OTanbl 3HepreTuueckoro ooMeHa. @oTocuHTe3. XeMOCHUHTES.

KuzneHHbl 1uka  kiIeTok. KileTkhn B MHOTOKJIETOYHOM  opraHu3zme. IlonsaTtue o
IudGepeHIIUPOBKE KJIETOK MHOTOKJIETOYHOro opraHu3ma. JKWU3HCHHBIH IMKI KJIETOK. TKaHu
OpraHm3Ma C pPa3HOH CKOPOCTHIO KIIETOYHOTO OOHOBIICHUs. Pa3MHOXeHHE KIIETOK. MUTOTHYECKHIA
muKy; uHTepdasa, peaymmkanus JHK; muTos, (a3l MUTOTHYECKOTO MEJICHHS W MpeoOpa3oBaHU
XpOMOCOM; OHOJIOTHIECKUH CMBICIT U
3HaueHWe MuTo3a (Oecmonoe pa3sMHOXKEHHE, POCT, BOCIONHEHHE KICTOYHBIX TIOTEPh B
(pU3HOIOTHYECKUX U MTATOIOTHICCKUX YCIOBHUSIX).

Hexmerounsie popmsl sxxu3nn. Bupycel u 6aktepuodaru. Bupycel — BHYTPUKIECTOYHBIE

rmapa3uThel Ha TEHETHYECKOM ypoBHE.  OTKpBITHE BHUPYCOB, MEXaHU3M
BO3JIEHCTBUS  BUpyca U KJICTKH, HH(DEKIIMOHHBINA mporiecc. 3a00aeBaHus JKUBOTHBIX
W pacTCHUH, BBI3bIBaEMbIC BUpycaMu. bakTepruodaru.

Kmerounass teopus. Krnerounass Tteopmst crTpoeHust opraHu3mMoB. (OCHOBHBIE MTOJIOKECHUS
KJICTOYHOU TEOPHH; COBPEMEHHOE COCTOSIHME KIECTOYHOI TEOPUH CTPOSHHS OPTaHHU3MOB.

PasMHOXeHHEe OpraHUu3MOB.

Becrionoe pasMHOXXEHHE PpAacTeHHM W KUBOTHBIX. @@OpMBI 0ECIOIOro  Pa3MHOMXKEHMUS;
MHTOTHYECKOE JCIICHUE KJIETOK IPOCTEHIINX, CIIOPOOOpa30BaHNE; MOYKOBAHUE Y OJHOKIJICTOYHBIX U
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MHOTOKJICTOUHBIX OPTaHU3MOB; BETETATHBHOE Pa3MHOXKCHHE. DBOJIOIMOHHOE 3HA4YEHHE OEeCHoJIoro
pa3MHOXKEHUA.

ITonoBoe pasmuHoxkenue. IlosoBoe pa3sMHOXXEHHE pacTeHUN U >KUBOTHBIX. [lonoBas cucrtema,
opranbl TIOJIOBOTO pa3MHOXKeHHUsA. [ameroreHes. Ilepuoasl oOpa3oBaHUs TMIOJIOBBIX  KIIETOK:
pa3MHOXKEHHE, POCT, co3peBaHue (Meio3) u (OpMHpOBaHWE TMIOJOBBIX KIIETOK. (OCcoOCHHOCTH
criepMmaToreHe3a M oBoreHeza. OceMeHeHHE W OmulonoTBopeHue. HapyxHoe u BHYTpeHHEe
OIUIOIOTBOpEHHUE. Pa3BUTHE TMOJIOBBIX KJIETOK Y BBICIIMX PACTEHHUH; IBOMHOE OIUIOAOTBOPEHHUE.
OBOJIIOLIMOHHOE 3HAaYEHUE I10JIOBOI'O Pa3MHOKEHUS.

OCHOBBI TEHETUKH U CCIICKIIHHU.

3aKOHOMepHOCTL U HU3MCHYHNBOCTB. I/ICTOPHH Hpe}]CTaBJ’IeHI/Iﬁ O HaCICACTBECHHOCTH H
u3MeHuYuBocTd. Mcropuss pas3BuTus TreHeTUKH. OCHOBHBIE 3aKOHOMEPHOCTH HAcJEJICTBEHHOCTH.
3aKOHOMEPHOCTH  HaclIeIOBaHUsA  TPHU3HAKOB, BbIABICHHbIe [ .Menaenem. MoHoruOpumaHoe
ckpemuBanue. [lepBblii 3akoH MeHaenss — 3aKOH TOMHUHHUPOBaHMA. BTopol 3akoH MeHzaens — 3aKOH
pacuierienus. [lonHoe M HENMOJIHOE JOMMHUPOBAHMUE. 3aKOH YUCTOTBHI F'aMET U €ro LIUTOJIOIMYECKOe
obocHOBaHHE. MHOXKECTBEHHBIC aUleind. AHamu3upylomiee ckpemuBanue. JuraGpumHoe u
MOJUTUOPUIHOE CKPEITUBAHNE; TPETHI 3aKOH MeHIemnsT — 3aKOH HE3aBUCHUMOTO KOMOWHUPOBAHHSI.

XpoMocomHass Teopus HacieAcTBeHHOCTH. CIEIUIEHHOE HacjielOBaHUE MPU3HAKOB. 3aKOH
Moprana. [lolHOe W HEMOJHOE CIEIUICHHE TE€HOB; PAacCTOSIHUE MEXJy TeHaMH, PaclOJI0KSHHBIMH B
OJTHOM XpOMOCOME; FT€HETUUECKUE KAPThl XPOMOCOM.

I'eneTnueckoe omnpeneacHUE I0Ja; NOMOraMETHBI M TIeTeporaMeTHhIM moj. I'eHerudeckas
CTPYKTypa HoJIOBBIX XpoMocoM. HacnenoBaHue npu3HakoB, CLIEIUIEHHBIX C IIOJIOM.

leHotun kak 1eNoOCTHas cucrema. B3auMojieiicTBHe alUIeNIbHBIX M HeaJUIeJIbHBIX TEeHOB B
ornpeneneHnu npu3HakoB. OCHOBHbIE 3aKOHOMEPHOCTHU
n3MeHInBOCTA. OCHOBHBIE (OPMBI H3MEHYMBOCTH. | €HOTHIIMYECKas W3MEHYMBOCTH. MyTalud.
I'ennble, XpoMoOCOMHBIE, T€HOMHbIE MyTaluu. CBOWMCTBa MyTalHi; COMaTHYECKHE U Te€HEpaTHUBHBIC
MyTanmu. [IpyYWHBI W YacTOTa MyTaluid,; MyTarcHHbIC (haKkTOpbl. DBOJIOIMOHHAS POJb MyTallHi,
3HAUY€HHWE MYyTalMi IS TPaKTHKU CEJIbCKOTO Xo3siictBa W OuorexHonoruu. KomOuHaTHBHas
W3MEHYHMBOCTH. YPOBHU BO3HHKHOBEHUS PA3IMYHBIX KOMOWHAIMH TEHOB M WX PO B CO3JaHUH
TeHETUYECKOTO pa3HoOOpasuss B Mpeleliax BHUAA. OJBOJIOIMUOHHOE 3HAuYeHHE KOMOWHATUBHOM
W3MEHYHUBOCTH. 3aKOH TOMOJIOTHYECKHX PSJIOB B HaclieACTBeHHOH namenunBoct (H.M. BaBuios).

deHoTHUIIMYUECKAS, I MOAU(DUKAIIMOHHAS], U3MEHYHUBOCTh. POJb yCIIOBHI BHEIIHEH Cpellbl B
Pa3BUTHH U TIPOSIBICHUU NPU3HAKOB U CBOWCTB. CTaTWMUecKHe 3aKOHOMEPHOCTH MOAU(DHUKAITMOHHOMN
W3MEHYUBOCTH; BapUaIlMOHHBIA psAI MW BapuallMOHHas KpuBas. Hopma peakunu. YmnpasiieHUe
JIOMUHUPOBAHUEM.

Cenexkuusl )KMBOTHBIX, PaCTEHUM M MHUKPOOPraHU3MOB. 1[eHTpBI IPOHCXOXKAEHUS KYJbTYPHBIX
pacTeHuid U ux MHoroo6pasue. CopT, nmopona, mraMMm. MeTOIbl CEeKUUH PACTe€HUU U KUBOTHBIX;
oTOop ¥ ruOpumm3anus: GopMmbl 0TOOpa (MHAWBUAYAIBLHBIN U MaccOBbIi). OTHnaneHHass THOPHUIN3AIINS;
siBIeHUe TeTepo3uca. VMckyccTBeHHbIH MyTareHes. CeNeKlus MHUKPOOpPraHu3MoB. buoTexHomorus u
reHeTudeckas UHxKeHepus. JocTuxkeHuss 1 OCHOBHbBIE HallpaBJIEHUs] COBPEMEHHOM CeNIeKLMU. 3HaUeHue
CEJIEKIIUU JJI1 PA3BUTHSI CEIbCKOXO35IMCTBEHHOIO TPOU3BOJICTBA, MEIUIIMHCKON, MUKPOOUOIOTHYECKON
U IPYTUX OTpaciei NpOMBIIUIEHHOCTH.

NunuBunyanbHOE pa3BUTHE OPraHU3MOB.

OMOpHOHANIbHOE Pa3BUTHE JKUBOTHBIX. THIBI SHIEKIETOK, OCHOBHBIE 3aKOHOMEPHOCTHU
npoOiieHus; oOpa3oBaHHE OJHOCIOHWHOTO 3apojbllia — OJacTyJbl. [ acTpymsmus; 3aKOHOMEPHOCTH
o0pa3oBaHUs ABYXCIOMHOTO 3apojblllia — racTpyibl. llepBuuHBIM oOpraHoreHes U JanbHeimas
nuddepeHITnPOBKa TKaHEH, OPraHOB B CUCTEM. Perymsius sMOpHOHATBHOTO Pa3BUTHS, SMOpHOHATTbHAS
UHAYKOUA. Pollb HEpPBHOM M OHIOKPUHHOW CHCTEM B OOECIeYEeHHH 5SMOPUOHAIBHOTO Pa3BUTHUSA
OpPraHu3MOB.
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[TocTamOproHansHOe pa3BUTHE KHUBOTHBIX. DOPMBI TOCTIMOPHOHAIBHOTO TTEPUOAA Pa3BHUTHSL.
Henpsimoe pa3BuTHe; TONHBI M HEMOJMHBIH Meramop¢o3. buomormueckuii CMBICT pa3BUTHSA C
metamopdo3zom. IIpsmoe passutre. JJopenpoayKTHBHBIN, PEPOMYKTUBHBIA M MOCTPENPOAYKTUBHBII
nepuoasl. CTapeHne U cMepTh; OMOIOTHSI IPOJOKUTEILHOCTHU JKU3HH.

OHToreHe3 BEHICIIMX pacTeHW. bBuHomormdeckoe 3HaueHHWE JBOWHOTO —OIUIOJOTBOPEHHSI.
OMOpHOHAIBHOE Pa3BUTHUE; AEICHNE 3UTOTHI, 00pa30BaHUE TKaHEH
U opraHoB 3apopbiia. IlocTamOpHOHambHOE pasButHe. IIpopacTaHue cemsH, auddepeHInpoBKa
OpraHoOB M TKaHeil, popMupoBaHue NOOEroB U KOPHEBOH CHCTEMBI.

OO01re 3aKOHOMEPHOCTH OHTOreHe3a. CXOJCTBO 3apojblliell U SMOpHOHAbHAs JAUBEPreHLH
npusHakoB (3akoH K. Bbapa). Buorenernueckuii 3akon (3.I'ekkenr u ®.Mromtep). Paborsr A.H.
CeseprioBa 00 SMOpHOHAIBHON N3MEHIUBOCTH.

PazBuTre opraHu3sma Hu OKpyXkaromas cpeaa. Ponb  (akTOpoB OKpyKamoleld cpensl B
SMOpPHOHAILBHOM M HOCT3MOPHUOHAJIBHOM pa3BUTHM OpraHu3Ma. BiMsHHME TOKCHYECKHMX BEILECTB
(TabavHOrO JABIMA, AIKOTONS, HAPKOTHKOB M T.I.) HA XOJ SMOPHOHAIBHOTO W IOCTIMOPHOHAIBEHOTO
niepuozoB. [loHsTHE O pereHepanu.

DBOJIIONHS KUBOK MPUPOIBL.

Bun, ero xpurepun. Ilomymsnus — CTpYKTypHass eIUHWIA BHAA W JJIEMEHTAapHas eIUHHIA
sBosroLuK. Mcropus sBomonuoHHbIX uiaeil. Yuenue Y. Jlapsuna. CuHTeTHYECKAs UCTOPHS IBOJIIOLMH.
MuxkposBomornus. Crnoco6sl BUI000pa3zoBanus. MakposBomtonus. HanpasieHuss 1 myTH 3BOJIOLMU.
I'mmoTes3sl BO3HUKHOBEHWS JKM3HM Ha 3emile. DBOJIONWS OpraHmdeckoro mupa. [Ipomcxosxnenue
YeJIoBeKa. DKOCUCTEMEI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Cpena oburanusi, sxonorndeckue (paxkropsl. OOmME 3aKOHOMEPHOCTH BIHSHHS 9KOJIOTHYECKHX
¢akTOpoB Ha oOpraHm3M. 3aKOH ONTHMyMa. 3akoH MHHHUMyMa. burojormdeckwe pHUTMEIL
®doromnepronusM. bruoreonenos3, ero KOMOOHEHTHI W CTPYKTypa. Tpoduueckue ypoBHH. KpyroBopot
BEIIECTB M IIpeBpamieHus »Heprud. brnoreoxmmmyeckue mukibl B Ouocdepe. bruorenHas mwurpanms
aToMoB. MexaHu3mbl ycToitunBoctd Oumocteppl. CmeHa skocucTeM. PazHooOpasme SKOCHCTEM.

Buocdepa,
ee KOMIOHEHTHI. [IpobiemMbl ycTOHINBOTO pa3BUTHA OHOC(HEPHI.

Pa3paboTka mpoeKxToB
Wrorosas xon(epenius «buomorus B Moel XI3HM

TEMATHYECKOE INTAHUPOBAHHUE

Neri/mt Temarnueckoe MIaHUPOBAHUE Konnuectsa dopma
4acoB KOHTPOJIS
10 xyace
1 Mopnyns 1. Bruonorust pactenuii, rpudoB, TUIIAHHAKOB 34 Kondepenuus
Tect
2 Monynb 2. bruonorust >KUBOTHBIX 34 Kondepenuus
Tect
11 kmacc
3 Mopnys 3. AHaToMus U (PU3HOIOTHS YeT0BeKa 34 Kondepenuus
Tect
4 Mopnys 4. 'maBHBIE TEOpUH, 3aKOHBI H 3aKOHOMEPHOCTHU B 34 Hrorosas
Ouonorun KOH(epeHIust
UTOro 136
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