2 ofnacy,

o0 W Myw, X0
PaccmoTpeno Cor1acoBato ‘,c:ﬁifﬁ; ..
Ha 3acenanum [1IIMO 3aMECTHTENb JIMpEKTOpa Jlnglek
YUHTENCH XHMHU, OHONOTHH 1 MBOY~(H 2
repppaun E.B. Mockosucnko 2
2% B.W.®ypmanosa =K%
npovoko:r Ne 5 [Tpuiga e
ot «16» wmons 2023 r «29» aBrycra 2023 r o1 €

PaGouan nporpamma
BHEYPOUYHOI 1eATeNbHOCTH
N0 ODINEHHTENIEKTYAILHOMY HANPABICHHIO
«Ha nytn k EI'»

10 «A» raace

Yuurtear Boponosa B.H.

2023 r



HOACHUTEJIBHAA 3AIINCKA

Ha ypoxkax 6monoruu B 10 k1acce HEAOCTATOYHOE KOJIMYECTBO YaCOB OTBEACHO JIJIS TIIATEIIHHON
0TpabOTKM 3HAaHUH U yMeHHI 6a30BOT0 YpoBHS. C 3TOM IENBIO, IPH MIPOBEACHUH TPYIIIOBBIX
3aHATUN 0C000€ BHUMAHHUE 11€JIECO00PA3HO YACIUTh TOBTOPEHHUIO U 3aKPEIJICHUIO0 HanboJiee
3HAYUMBIX U HanOoJIee CJ1a00 yCBaMBACMbIX IKOJIbHIUKAMU 3HAHUHN M3 OCHOBHOMW IIKOJIBI,
M3y4aeMbIX Ha 3aKIFOYUTEIILHOM 3Tale OMOJIOTUIeCKOro 00pa3oBaHUs: O KIACCH(PUKAIIUU
OPraHWYECKOTO MHUPA, €r0 UCTOPHUUECKOM Pa3BUTHU, OCOOCHHOCTSIX CTPOCHUS U
KU3HEJCATCIILHOCTH OPTraHU3MOB Pa3HBIX IIAPCTB KUBOH MPUPOJIBI, @ TAK JKE BOIIPOCOB
3KOJIOTMH, OHTOTE€HE3A, CEJIEKIINH, KIETOUYHOW, SBOJTIOLIMOHHOM, XPOMOCOMHOW TEOPUH,
BOIIPOCOB aHTPOIIOTeHEe3a, Kpome TOoTo, Mpu H3ydeHUU COOTBETCTBYIOIINX PA3ACiOB CIICTyeT
oOpaTuTh BHUMaHUE Ha (OPMUPOBAHUE Y YUAIIUXCS YMEHUN paboTaTh ¢ TEKCTaMU, PUCYHKAMH,
WUTFOCTPUPYIOIIMMHE OHOJIOTHYECKUE OOBEKTHI U TIPOIIECCHI.

YuuTeIBas pe3yabTaThl aHAIN3a YK3aMEHYEMBIX Ha IPOTSKEHUH HECKOJIBKUX JIET IIPH
noarotoBke k EI'D cienyer oOpatuth BHUMaHueE Ha 3aKperyieHue MaTepraia, KOTOPBIi
€XKEro/IHO BBI3BIBAET 3aTPYAHEHUS: XUMUUECKasi OpraHu3alusl KJIeTKU; 0OMEH BEUIECTB U
MpeBpaLEHUE SHEPTUHN; HEHpOTyMOpabHasl peryasuns (pu3noJoru4eckux MporeccoB,
IIPOTEKAIOIINX B OPraHU3Me Y€JI0BEKa; CIIOCO0bl BUI000pa30BaHUs; ONPEAEICHNE ABHKYIINUX
CHJI ¥ pe3y/bTaTOB 3BOJIIOLINY, ITyTel ¥ HAIIPABICHUI 3BOJIIOLIMOHHOTO MpoLecca, apoMop(o3bl
y KOHKPETHBIX TPYII OPraHUu3MOB; 0COOEHHOCTH MUTO3a U Mel03a, POTOCHUHTE3a U
XEMOCHHTE3a, OMOr€01I€HO03a U arpoLIeH03a, XapaKTEPUCTUKA KIIACCOB IIOKPBITOCEMEHHBIX
PacTeHH, TO3BOHOYHBIX JKUBOTHBIX.

Oco0oe BHUMaHHE CeIyeT yIeIUTh (POPMUPOBAHUIO Y IIKOJIBHUKOB YMEHH 000CHOBBIBATH
CYITHOCTb OMOJIOTHYECKHUX MPOLIECCOB U SBJICHUI, HACIEICTBEHHOCTH U U3MEHYUBOCTH, HOPM U
MIpaBMJI 3I0POBOT0 00pa3a *KU3HU, OBECHHS YelI0BeKa B MPUPOJIE, MOCIEACTBUI II100aIbHBIX
M3MEHEeHUI B Orocdepe; yCTaHaBIMBATh €MHCTBO U IBOJIOLUIO OPraHUYECKOTO MUPA,
B3aMMOCBSI3b CTPOCHUSI U (QYHKIUI KIETOK, TKaHell, OpraHu3Ma U OKpY>Karolei cpebl;
BBISIBIISITH IPUYMHHO-CIIEJICTBEHHBIE CBSA3H B MPHUPOe; (HOPMYIHPOBATH MUPOBO33PEHUECKUE
BBIBOJIbI HA OCHOBE 3HAHUN OMOJIOTHYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH.

B xoJie rpynmnoBbIX 3aHATUHN ClIeyeT yAeaaTh 00JiblIoe BHUMaHUE (POPMUPOBAHUIO MPEAMETHOM
KOMIIETEHTHOCTH (TMPUPOJOOXPAHHOM, 3A0POBbEeCcOEpEraloIIeil, NCCIeI0BaTeIbCKOM ),
(hOpMHUPOBAHMIO Y yUAIIUXCSI YMEHHUI paboTaTh C TEKCTOM, PUCYHKaMU, CXeMaMU, U3BIIEKATh U
aHAJIM3UPOBATh HHPOPMAIIHMIO U3 PA3IUYHBIX UCTOYHUKOB. CHopMHUpOBaTH YMEHHE YETKO U
KpaTKo, 10 CYIIECTBY BOMPOCA MMUCbMEHHO M3JIaraTh CBOU MBICIIH MPH BBIMOJIHEHUHU 3aJaHHUI CO
CBOOOJHBIM Pa3BEPHYTHIM OTBETOM.

Kypc paccuutan Ha yuamuxces 10-11 knaccos. 3ansTus npoBosatcs 1 pa3 B Hepento o 1 gacy.
Kypc paccuntan Ha 2 rozaa, Bcero 68 4acos.

B kauecTtBe TCKYHIETO KOHTPOJIA 3HAHUM U YMeHI/Iﬁ ydamuxcsd nmpeayCcCMoTpEeHO MMPOBCACHUC
MMPOMCIKYTOYHOI'O TECTUPOBAHUS 110 HpOﬁﬂCHHLIM TEMaM, UTOTOBAsd ITPOBCPKaA 3HaHUM — B BUJIE
BBIINIOJIHCHHUA ACMOHCTPAIUOHHBIX BAPUAHTOB EI'D3a TCKYH_II/Iﬁ u HpOI_He,I[I_HI/Iﬁ ron.

Leabo 1aHHOTO Kypca SBISETCS MOAr0TOBKA 00yJaroIuXxcs K yernenrHoi caaue EI'D mo
OUOJIOTHUH.



3amaun:

HOBTOpI/ITb H 3aKpCIIHUTDh HanOoJiee 3HaYMMBbIE TEMBI U3 OCHOBHOM IIKOJIBI HN3y4aCMBIC Ha
3aKIIIOYUTEIIFHOM 3Tare 001iero OHoI0OTHYecKoro 00pa3oBaHus;

3aKpenuTh MaTepuall, KOTOPBIN €KEroHO BhI3bIBACT 3aTPYTHCHHUS PU CAa4ue

EI'D (Memoouueckue pexomenoayuu « 06 ucnonvzosanuu pesyivmamos EI'D @
npenoodasanuu 6UOI02UU 8 0OPAZ0BAMENLHBIX VUPENCOCHUSIX CPeOHe20 (NOH020) 00ue2o
obpazosanus),

dopMHpoBaTh Y 00yUaAIOIIUXCS YMEHUS pab0TaTh C TEKCTOM, PUCYHKaMH, CXeMaMH,
M3BJIEKATh U aHAJTU3UPOBATH HH(POPMAIHIO U3 PA3TUYHBIX HCTOYHUKOB;

Hayuuts 4yeTko u kpaTko, 1o CymecTBY BOIIPOCA MMCbMEHHO M3JIaraTb CBOM MBICIIN IIPU
BBITIOJIHEHUH 33/1aHUN CO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.

TpeGoBaHus K YPOBHIO MOATOTOBKH 00Y4YAKOIIHUXCS

B pezynemame usyuenus Kypca odyuarouguiica 00axcen:

3HaTL/IIOHUMATH

YMeTh

Ilpusnaxu duonozuyeckux 00veKmMo6: XKUBbIX OPraHu3MOB; TEHOB U XPOMOCOM; KJIETOK
Y OPTaHU3MOB PACTCHHM, )KUBOTHBIX, TPUOOB U OAKTEPHIA; MOMYIISIIINI; IKOCUCTEM U
arposKocucTeM; Ouochepsl; pacTeHUH, )KUBOTHBIX M TPHOOB CBOETO PETHOHA;

CyIMHOCIMb ouonozuueckux npoueccoe: oOMeH BCIICCTB U IIPCBpALICHUSA DOHEPI'UH,
IIUTAaHUE, ABIXaHUEC, BBIACIICHUE, TPAHCIIOPT BCUIECTB, POCT, Pa3BUTHUEC, PA3MHOXKCHHC,
HACJICACTBEHHOCTh U USMCHYUBOCTD, PErYIAIUA XXUSHEACATCIbHOCTU OpraH1u3Ma,
PasapaKuMOCTb, KPYroBOPOT BECHICCTB U IPEBPAIICHHA SHEPTIUU B OKOCUCTEMAX,

Ocobennocmu op2anHu3ima uejlioeeKka, €ro CTpoCHUs, ) KU3HCACATCIBHOCTH, BBICIIIEH
HepBHOﬁ ACATCIBbHOCTHU U IIOBCACHUA,

O6vacuams: ponb Ouosioruu B (GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, B IIPAKTHYECKOM JCATEIBHOCTH JIFOJICH U CAMOTO YYCHHUKA; POJICTBO,
OOILTHOCTB IIPOMCXOXKICHUS 1 IBOJIIOLNIO PACTCHUI 1 )KMBOTHBIX (Ha IPUMEpE
COTIOCTaBJICHUS OTAETBHBIX TPYII); POJIb PA3IMUYHBIX OPraHU3MOB B KU3HU YENOBEKa U
cOOCTBEHHOM JIeATENILHOCTH; B3aUMOCBSI3U OPTaHU3MOB U OKPYKAIOIIEH CPeIbl;
OMOJIOTHYECKOT0 Pa3HO0Opasusi B cOXpaHeHHH Onocdepbl; HEOOXOAUMOCTH 3aIIUTHI
OKpYKaIoIlIel Cpe/bl; POJACTBO YeJIOBEKa C MIEKOMUTAIOIIUMH )KMBOTHBIMH, MECTO U
POJIb YeNIoBEKa B IPUPO/IE; B3AUMOCBS3H YEIOBEKa U OKPYXKaIOIIEH Cpeibl; 3aBHCUMOCTh
COOCTBEHHOTO 37I0POBbsI OT COCTOSIHUS OKPY)KAIOIIEH CPeJibl; MPUIUHBI
HACJIEICTBEHHOCTH U U3MEHYMBOCTH, MPOSIBICHUS HACIIEICTBEHHBIX 3a00IEBaHUM,
MMMYHHTETA y YeJIOBEKa; POJIb TOPMOHOB U BUTAMHUHOB B OPTaHU3ME;

Pacno3nasams u onucvleams: Ha Ta6n1/1uax OCHOBHBIC YaCTHU U OpraHOU LI KIICTKHU,
OpraHbl U CUCTCMbI OPraHOB YCJIOBCKA; HA KUBBIX 00BbEKTaxX U Ta6J'II/II_[aX OpraHbl
IBCETKOBOTO paCTCHUSA, OpraHbl U CUCTEMbI OPIraHOB JKUBOTHBIX, PACTCHUSA PA3HBIX



OTJICJIOB, )KMBOTHBIX OTJECIIBHBIX TUTIOB M KJIACCOB; HaH0OJIee paclpoCTPaHCHHEIE
pacTeHUs U JKUBOTHBIX CBOEM MECTHOCTH, KYJbTYPHbBIE PACTCHUS U JOMAIIHUX
KUBOTHBIX, ChEIOOHBIC U STOBUTHIC TPUOBI, ONTACHBIC IS YSJIOBEKA PACTCHUS U
’KHBOTHBIC;

e Buviaenamov n3MEeHINBOCTH OpraHmusmMoB, HpI/ICHOC06JI€HI/I$I OpraHru3MOB K Cpeac
06I/ITaHI/I$[, THIIBI B33.I/IM0I[€I‘/JICTBI/IH Pa3HbBIX BUAOB B 9KOCUCTEMC,

e Cpasnusams 6UOOTHUECKUE OOBCKTHI (KJIETKH, TKAHH, OPTaHbl U CHCTEMbI OPTaHOB,
OpTraHU3MbI, IPEJICTABUTEIICH OTICIBHBIX CUCTEMATHUECKHUX TPYII) U JIeIaTh BEIBOIBI HA
OCHOBE CPaBHCHWS,;

e Onpedensamp NPUHAJICKHOCTb OMOJIOTHYECKUX 0OBEKTOB K OTIPEIETICHHOM
CUCTEMATUYECKOH rpymmne (Kiaccupukanus);

o Ananusupoeams u oyenusamy Bo3JciicTBUE (HAKTOPOB OKpYXKAIOLIEH cpeibl, (PaKTOPOB
pHCKa Ha 3[J0POBbE, MOCIEACTBUN IEATEILHOCTH YEJIOBEKA B DKOCHCTEMAX, BIIUSHUE
COOCTBEHHBIX IIOCTYNKOB Ha KUBbIE OPraHU3Mbl U SKOCHCTEMBI;

o IIposooums camocmoamenvHwlii ROUCK OUOI02UYECKON UHPOPpMayuU: HAXOINUTH B
TEKCTe y4eOHHKa OTIIMYUTENIbHbIE IPU3HAKH OCHOBHBIX CUCTEMAaTUYECKUX IPYII; B
OMOJIOTMYECKUX CIIOBAPSIX U CIPAaBOYHHUKAX 3HAUEHHsI OMOJIOTHYECKHX TEPMUHOB; B
Pa3IMYHBIX HCTOYHUKAX HEOOX0AMMYI0 HH(POPMAIUIO O KUBBIX OpraHu3Max (B TOM
YHClie C UCMOIb30BaHNEM UH(POPMAIIMOHHBIX TEXHOJOTHUH).

Conep:xanue Kypca

(17 gacoB)

Tema 1. Bruosiorusi — HayKa 0 3KHBOi mpupoae. MeTobl HAYYHOro Mo3HaHus (2 yaca)

1.1 buonorus kak Hayka, €e JOCTHKEHHUS, METO bl IO3HAHMSI )KUBOU MPpUpoibl. Poss Onosiorun B
(hopMUPOBaHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUD.

1.2 YpoBHeBas opranuzaius 1 3Boonust. OCHOBHbIE YPOBHHM OpPraHU3aluy KMBO Il IPUPOIbIL:
KJICTOYHBIN, OpraHU3MEHHBIN, MMOMYJISIIMOHHO-BHI0OBOM, OMOT€OIIEHOTUYECKUM, OMOC(EPHBIN.
buonorudeckue cucremsl. Ob1IME TPU3HAKK OUOJIOTUYECKUX CUCTEM: KIETOYHOE CTPOCHHE,
O0COOCHHOCTH XMMHUYECKOTO COCTaBa, 0OMEH BELIECTB U MPEBPAILEHUS SHEPTUU, TOMEOCTa3,
pa3apaKuMOCTh, IBUKEHHUE, POCT U Pa3BUTHE, BOCIIPOU3BEACHUE, IBOIIOIHS.

Tema 2. Knerka kak 0OuoJiornueckas cucrema (4 yaca)

2.1CoBpemeHHas KJIETOYHas TEOpUsi, €€ OCHOBHBIE MOJIOKEHUS, POJib B (POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUpa. PazBuTue 3HaHuii o kiuerke. Knerounoe
CTPOECHHME OPTaHU3MOB — OCHOBA €JUHCTBA OPraHUYECKOTO MHUpA, 10KA3aTEIbCTBO POACTBA
YKUBOU ITPUPOJIBL.

2.2 MHoroo6pa3ue kietok. [IpokapuoTnueckue u sykapuoTudeckue kiaeTku. CpaBHUTENbHAS
XapaKTepUCTHKA KJIETOK PACTECHHM, )KUBOTHBIX, OaKkTepuil, rpuOoB.

2.3 XuMH4YeCKHuii COCTaB KICTKH. MaKpo- U MUKPOSJICMCHTHI. BzaumocBs3b CTPOCHUA U
(bYHKL[I/Iﬁ HCOPraHNYCCKUX U OPraHUYCCKUX BCILICCTB (GCHKOB, HYKJICUHOBBIX KUCJIOT,

YrijiieBo 0B, JIMIINAOB, AT(I)), BXOSIIUX B COCTaB KJIETKH. POJIb XUMHYECKUX BEIIECTB B KIIETKE
" OpraHu3Me 4CJIOBCKaA.



2.4 CtpoeHue KiIeTKd. B3auMocBs3b CTpoeHUs M (PYHKIHMIA YacTeil 1 OPraHOMIOB KIICTKH —
OCHOBA €€ LIEJIOCTHOCTH.

2.5 OOMeH BenlecTB U MPEBPAIICHUS SHEPTUH — CBOWCTBA KUBBIX OPraHU3MOB. DHEPTeTHUECKHI
U TUTACTHYECKHI 00MeH, nX B3auMOCBs3b. CTaguu sHepreTuueckoro ooMena. bpoxxenue u
nprxanue. @OTOCHHTE3, €ro 3HAaYeHUE, KocMuUecKas poiib. Pa3el horocuHTe3a. CBETOBBIC U
TEMHOBBIC PCAKIIUU q)OTOCI/IHT€3a, UX B3aMOCBSI3b. XeMocHHTe3. Poib XCMOCHUHTE3UPYIOIINX
Oakrepuii Ha 3emie.

2.6 I'enernyeckas MHpoOpMaLys B KieTke. ['eHbl, reHeTuuecKuii Kol U €ro CBONCTBA.
MartpuuHslii XapakTep peakiuii OnocuaTes3a. buocuuTes Oenka u HyKIeHMHOBBIX KHCIIOT.

2.7 KneTka — reHeTUYeCKas €IMHULIA )KMBOT0. XPOMOCOMBI, UX cTpoeHue (popma 1 pazmepsl) U
¢byHkuu. Yucio XpoMocoM U UX BUAOBOE MOCTOSIHCTBO. CoMaTHyecKue U MOJI0BbIE KIETKU.
JKu3HeHHbI IUKI KIeTKU: uHTepdasza 1 MuTo3. MUTO3 — JIeIeHne COMAaTUYECKUX KIIETOK.
Meiio3. ®@a3sl MUTO3a 1 Mel03a. Pa3BuTHE NOJIOBBIX KJIIETOK Y PACTEHHUN W )KUBOTHBIX. [lenenue
KJIETKH — OCHOBA.

Tema 3. Opranusm Kak OuoJsiornyeckasi cucrema (5 4acon)

3.1 Pa3HooOpa3ue opraHu3MoB: OJTHOKJIETOYHbIE 1 MHOTOKJIETOYHbIE; aBTOTPO(PHI,
rerepoTpodsl. Bupycel — HekneTouHble (OPMBI KU3HU.

3.2 BocnipousBenienrne opranu3MoB, ero 3HadeHue. CriocoObl pa3MHOKEHHS, CXOACTBO U
pasnuyue MoJIOBOTO U OECTIONoTo pazMHOkeHUs1. OTUIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUN U
MMO3BOHOYHBIX )KUBOTHBIX. BHEIIHee U BHYTpEeHHEE OTLI0J0TBOPEHUE.

3.3 OHTOTEHE3 ¥ MPUCYIIIHE EMY 3aKOHOMEPHOCTH. DMOPHOHAIHHOE U TOCTAIMOPHOHATIHFHOE
pasButue opranu3MoB. [IpuunHbI HapyIIeHHs pa3BUTHS OPTaHU3MOB.

3.4 T'enetuka, ee 3agau. HaciaeCTBEHHOCTh M M3MEHYMBOCThH — CBOMCTBA OPraHUu3MOB. MeTo bl
reHeTukr. OCHOBHBIC TCHETHYECKHUE TIOHATHS M CUMBOJIMKA. XPOMOCOMHAs TEOPHS
HacneacTBeHHOCTH. COBpEMEHHBIE MPEICTABICHUS O TeHE U TEHOME.

3.5 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH, X ITUTOJIOTMYECKHE OCHOBBL. 3aKOHOMEPHOCTH
HacjeI0BaHus, ycTaHOBIIeHHbIE ['. MeHeneM, UX MUTOJOTHYECKHE OCHOBBI (MOHO- U
TUTHOpUIHOE CKpemmBanue). 3akoHbl T. MopraHa: clierieHHOe HacJieI0BaHKUE IMPHU3HAKOB,
HapyllIeHHe CLeIIeHUs reHoB. [ 'eHeTnka noja. HaciiemoBanue mpu3HAKOB, CIIETUICHHBIX C
moJioM. B3anmopelictBre reHoB. '€ HOTHIT Kak LieJIoCTHAsg cucTeMa. I eHeTHKa YeaoBeKa.
MeTo bl U3y4eHHs TEHETHKH YelioBeka. Pemenue renetTrnueckux 3aaa4d. CocTaBlieHHUE CXEM
CKpEITUBaHHMS.

3.6 3akoHOMepHOCTH U3MEeHYUBOCTU. HenacnencTBenHas (Moau(pHUKAIIMOHHAS ) K3MEHYUBOCTb.
Hopwma peakiun. HacnenctBeHHass “3MEHYHBOCTh: MyTallUOHHAs, KOMOWHATUBHAs. Bubl
MyTalui U UX IPUYUHBL. 3HAY€HUE U3MEHUYUBOCTH B KU3HH OPraHU3MOB U B 9BOJIOIUH.

3.7 3HaueHNEe IeHETUKU I MeauIuHbl. HacneacTBeHHbIE 0oJ1e3HI YCJIOBCKA, X NIPUYHNHBI,
HpO(bHHaKTHKa. BpeI[HOC BJIMIHHUEC MYTAr¢HOB, aJIKOT'OJIA, HAPKOTUKOB, HUKOTUHA HA
TeHEeTUYECKHUI arrapar KJICTKH. 38.I_I_II/ITa CpCAbl OT 3arpsA3HCHUA MyTarCHaMu. BrisBnenue
HCTOYHUKOB MYTArc¢HOB B OKp}I)KaI-OH_Ieﬁ cpeae (KOCBCHHO)I/I OILICHKA BO3MOJKHBIX IMOCJIEICTBUI
UX BIIUSIHUS Ha COOCTBEHHBIN OpraHu3M.

3.8 Cenekuus, ee 3a1aun 1 npakTuueckoe 3HaueHue. Bkiag H.M. BaBunoBa B pa3sutue
CENIEKIMH: YUEHHE O IIEHTPAaX MHOT000pa3us 1 MPOUCXOKACHUS KyIbTYPHBIX PaCTeHUH; 3aKOH
TOMOJIOTHUYECKHX PSIIOB B HACJIEACTBEHHOW U3MEHUUBOCTH. METObI CEJIEKIUU U UX
TE€HETUYECKUE OCHOBBL. MeTOIbI BEIBEICHUS HOBBIX COPTOB PACTEHUH, IIOPOJ KUBOTHBIX,



LITAMMOB MUKPOOPIaHHW3MOB. 3HAUEHUE TEHETUKH /IS CEJIEKIIMU. bronornueckue oCHOBBI
BBIpAIIUBAHUS KYJIbTYPHBIX PACTCHUM U JOMAIIHUX KUBOTHBIX.

3.9 buortexHosorus, ee HanpaBieHus. Kinerounas u reHHas HHXeHepus, KJIOHHpoBaHue. Poib
KJICTOYHOM TEOPHH B CTAHOBJIICHUU M Pa3BUTHU OMOTEXHOJIOTHU. 3HAUEHUE OMOTEXHOJIOTHH IS
Pa3BUTHS CEJEKIINH, CEITBCKOTO XO3HCTBA, MUKPOOHUOJIOTHIECKOH MPOMBIIIEHHOCTH,
COXpaHEHHUs reHO(POoHAA MIIaHEThl. DTUUECKUE aCIEKThl HEKOTOPBIX UCCIIEI0BaHUN B
OMOTEXHOJIOTHHU (KIIOHUPOBAHUE YEIIOBEKA, HAIPABICHHBIC M3MEHEHHS T€HOMA).

Tema 4. Cucrema U MHOroo0pa3ue oprann4yeckoro mupa (3 yaca)

4.1 Muoroo6pasue opranu3moB. 3HaueHnue padot K. Jluanes u XK.-b. Jlamapka. OCHOBHBIC
CUCTEMAaTHYeCKUE (TAaKCOHOMHYECKHE) KaTErOPUU: BUJI, POJI, CEMEICTBO, OTpsiA (MOPAI0K),
KJIacc, TUTI (OTIEN), IAPCTBO; UX COMOAYUMHEHHOCTD.

4.2 IlapcTBO OGaKkTEpHil, CTPOCHUE, )KU3HEACATEIHLHOCTD, PA3MHOKEHHE, POJIb B TIPUPOJIC.
baxTepun — Bo3OynuTenu 3a00eBaHui pacTeHUH, )KUBOTHBIX, uenoBeka. [Ipodunaktuka
3a00JIeBaHNM, BBI3BIBAEMbIX OAKTEPUSMHU.

4.3 IlapcTBO TpUOOB, CTPOEHUE, KU3HEIEATEILHOCTD, pa3MHOKeHHE. Vcronp30Banne rprudoB
JUIS TIOJTy4€HUs TPOIYKTOB MUTAHUS U JieKapcTB. Pacno3HaBanue cbeJOOHBIX U SITOBUTHIX
rpu6oB. JlnmaiHuky, ux pazHooOpasre, 0COOEHHOCTH CTPOEHUS U JKU3HeAesaTenbHOCTH. Poib B
MpHUpo/ie TPUOOB U JUILIAHHUKOB.

4.4 IapctBo pactenuii. CTpoeHue (TKaHH, KJICTKH, OPTaHbl), )KU3HEACATEIHHOCTD U
Pa3MHOKEHHE PACTUTENBHOTO OpraHu3Ma (Ha IpuMepe MOKPhITOCEMEHHBIX PACTEHUN).
Pacno3naBanue (Ha pruCyHKax) OpraHoB pacTCHHIA.

4.5 MHuoroo6pa3ue pactennii. OCHOBHBIE OT/IEIIbI pacTeHUH. KitacChl MOKPBITOCEMEHHBIX, POJIb
pacTeHuii B MPUPOJE U KU3HU UeTOBEKa.

4.6 1lapcTBO KUBOTHBIX. OJTHOKJIETOUYHBIE U MHOTOKJIETOYHBIE )KUBOTHBIE. XapaKTEPUCTUKA
OCHOBHBIX TUIIOB O€CMIO3BOHOYHBIX, KJIACCOB WICHUCTOHOTUX. OCOOEHHOCTH CTPOCHHUS,
KU3ZHEJCSATEIILHOCTH, PA3MHOKEHHS, POJIb B IPUPOJIE U KU3HH YEIIOBEKA.

4.7 Xop10BbI€ JKUBOTHBIC. XapaKTepUCTHUKA OCHOBHBIX KJIACCOB. POJIb B pUpOE U )KU3HU
yenoBeka. Pacno3HaBaHue (Ha pUCyHKaX) OPraHOB U CUCTEM OPraHOB Y KHUBOTHBIX.

Tema 5. OpraHusm 4ej10BeKa U ero 310poBbe (3 yaca)

5.1 TkaHwu. CTpOCHI/IC H XKXU3HCACATCIIbHOCTD OPradHOB U CUCTEM OPIraHOB: ITMIICBAPCHUA,
AbIXaHHWs, BBIACIICHU . Pacno3naBanue (Ha pI/ICYHKaX) TKaHCﬁ, OpraHoB, CUCTEM OpPraHoOB.

5.2 CtpoeHue U KU3HEACSITENTbHOCTh OPTraHOB U CUCTEM OPraHOB: OMOPHO-JABUTATEIbHOM,
MTOKPOBHOM, KpoBoOOpaieHus, tumpooopaiieHus. PasMHOKeHHE U pa3BUTHE YEIIOBEKA.
PacnioznaBanue (Ha puCyHKax) OpraHOB U CUCTEM OPraHoOB.

5.3 BHyTpeHHss cpea opranusMa 4enoseka. [ 'pynnel kposu. [lepennBanue kposu. IMMyHHTET.
OOMeH BelecTB U IpeBpalleHle YHEPTUU B OpraHu3Me yenoBeka. ButaMuHsl.

5.4 HepBHas u 3HIOKpHUHHAA cucTeMbl. HeliporymopanbHas peryisnus IpoueccoB
KU3HEJEATEIbHOCTH OpraHu3Ma KaKk OCHOBA €ro LEIOCTHOCTH, CBSI3U CO CPENOM.

5.5 Ananuzaropsl. Opransl 4yBCTB, UX pojib B opranusme. Ctpoenue u pyHkiuu. Beicinas
HepBHas AeArenbHocTh. CoH, ero 3HaueHue. Co3HaHueE, MaMATh, SMOIUH, PEUb, MBILIUICHHUE.
OCOOEeHHOCTH TICUXUKH YeJI0BEKa.



5.6 Jlnunas u oOmiecTBEHHAs TUTHEHA, 310POBBIN 00pa3 xu3HH. [IpodmnakTuka HHPEKIHOHHBIX
3a0oJeBaHMii (BUPYCHBIX, OaKTEPHAIbHBIX, TPUOKOBBIX, BHI3BIBAEMBIX )KUBOTHBIMH).
[Ipenynpexaenue TpaBMaTU3Ma, IPUEMBI OKa3aHusA 1epBoi nomoiu. [Icuxuyeckoe u
¢busnueckoe 310poBbe uenoBeka. PakTophl 310pOBbs (AYTOTPEHUHT, 3aKaJIUBaHHUE,
JBUTaTeNIbHAs aKTUBHOCTD). PaKTOPHI pUCKa (CTPECCH, TUIIOJMHAMUS, IEPEYTOMIICHUE,
nepeoxyiaxaeHue). BpenHsie u moyie3HpIe NPUBBIYKU. 3aBUCUMOCTb 3/I0POBbsSI YEJIOBEKA OT
COCTOSIHUS OKpYKarotei cpebl. CoOMoaeHne CaHUTApHO-TUTUEHHYECKIX HOPM U TIPABUIT
310pOBOro 00pa3a >ku3HU. PernpoagykTuBHOE 310poBbe yenoBeka. Ilocnencreus BausHus
QJIKOTOJIsI, HUKOTHHA, HAPKOTHUYECKUX BEIIECTB HAa Pa3BUTHE 3apO/IbIIIA YEIOBEKA.

KaJ’leH}IapHO-TeMaTH‘leCKOQ IJIAHUPOBAHHE yqeﬁﬂoro MarTrepuaJjia

No Hara Tema ypoka
NnpoBeaeH
usi
10 KJIACC

Tema 1. buoJsiorusi — HayKa 0 )KMBOM npupoze (2 yaca)
1 buonorus kak Hayka, ee JOCTHKECHHUsI, METOIbI IO3HAHHMS JKHBOU MPUPOIBIL.
2 YpoBHEBas opraHu3anus KU3HU.

Tema 2. Knerka kak 0OnoJjiornueckas cucrema (4uaca)

3 Muoroo0Opasue kierok. [IpokaproTudeckie 1 3yKapuoTHUECKHE KIIETKH.

4 XHWMHYECKUH COCTAB KIIETKH.

5 Crpoenue kieTku. BzanMocBsi3b cTpoeHust U GyHKIMIA YacTei 1 OpraHOUA0B KIETKU
— OCHOBA €€ LIeJI0OCTHOCTH.

6 OOMeH BelllecTB U MPEeBpallleHUs SHEPTUH — CBOMCTBA KUBBIX OPraHU3MOB.
DHepreTuyeckuil 1 miacTuueckuit 0OMeH, UX B3aUMOCBS3b.

Tema 3. Oprannsm Kak 0Mos10rn4eckas cucrema (5 4acos)

7 Pa3noobpa3ue opranu3mMoB: OJJHOKIETOYHBIE U MHOTOKJIETOUHBIE; aBTOTPO(BI,
reTepoTpOdBI.

8 Bupycel — HekneTouHbie HOPMBI JKU3HH.

9 Bocnpoussenenue opranu3MoB, ero 3HaueHue. CriocoObl pa3MHOXKEHHS, CXOJICTBO U
pasnuyue MoJIOBOro U 6ecrnonoro pa3MHokeHus. Omiio10TBOPEHUE Y IIBETKOBBIX
pacTeHuil ¥ MO3BOHOYHBIX )KUBOTHBIX. BHEINIHEE 1 BHYTpEHHEE OTUIOJOTBOPEHUE.

10 OHTOreHe3 U npHcyIue eMy 3aKOHOMEPHOCTH. DMOPHOHATIBHOE U
MOCTAIMOPHOHATBHOE Pa3BUTHE OPraHU3MOB. [I[pUYMHBI HApYIIIEHUS PA3BUTHS
OpraHU3MOB.

11 I'eneruka, ee 3anaun. HacnencTBeHHOCTh U M3MEHUYUBOCTh — CBOMCTBA OPraHU3MOB.

MeToabl T€HETHUKH. OcHOBHBIC T€HETHYCCKUE HOHATHS U CUMBOJIMKA. XpOMOCOMHaH
TCOpUA HACJICACTBCHHOCTHU. COBpCMCHHHC MMPpEaACTaBJICHUS O TCHC U TCHOMC.




Tema 4. Cucrema u MHOroodopa3ue oprann3moB (3 yaca)

12

Cucremaruka. LlapctBo bakrepuu. LapctBo I'pu0sl. JInmaiHuky.

13

IMapcTBo Pacrenus. Kopens kak opran pacteHus. JIucr — opran pacTeHus

IToGer. Ctebenb. L[BeTok — BUIOM3MEHEHHBIH 1mooOer. [1noap1 1 cemeHa.

14

Bonopocnu. Mxu. [TanopotaukooOpasnsie. ['onocemennsie. [IokpbIToceMeHHBIE.

Tema 5. OpraHusm 4eji0BeKa M ero 310poBbe (3 yaca)

15

Txanu. CTpoeHne 1 KU3HEIEATeTLHOCTh OPraHOB M CHCTEM OPraHOB: MUIIEBAPECHHUS,
JBIXaHUs, BbIJIeIeHUs. Pacrio3HaBaHue (Ha pUCyHKaX) TKaHEH, OpraHoB, CUCTEM
OpPraHoB.

16

Buyrpennsisa cpena opranusma yenoBeka. ['pynnsl kpoBu. [lepennBanue KpoBu.
Nmvmynuter. OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUN B OPraHU3Me YelloBeKa.
Buramunsl.

17

HepBhas u sH10KprHHAs cucTeMbl. HeliporymopanbHas peryJisiius npoueccoB
KU3HEAEATEIIbHOCTH OpraHn3Ma Kak OCHOBA €r0 LEJIOCTHOCTH, CBSI3U CO CPEION.
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