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1. IMosscHUTEJIBbHASA 3aIMCKA

PabGouass mporpamma mo reorpadum as 9  kjacca cocCTaBlieHa Ha OCHOBaHHMH CIICIYIOIIUX HOPMAaTUBHBIX

JOKYMEHTOB:

denepanbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTEILHOTO CTaHJapTa OCHOBHOI'O OOIIEro oOpa3zoBaHuUs (npukas
Muno6pazoBanust 1 Hayku PO ot 06.10.2009 Ne 373 ¢ yyeToM M3MEHEHUH, BHECEHHBIX MpUKazaMu MUHOOpa30BaHUs U
Hayku PO ot 26.11.2010 Ne 1241, ot 22.09.2011 Ne2357, ot 18.12.2012 Ne1060, ot 29.12.2014 Ne1643, Nel576 ot 31.12.
2015);

IIpukaza MunucrepctBa npocenieHuss Poccuiickoit @enepauun ot 11.12.2020 Ne 712 "O BHeceHMM H3MEHEHUH B
HEKOTOpble (QeaepanbHble TOCYJapCTBEHHBIE O0O0pa3oBaTelIbHbIE CTaHAAPTHI O00IIero o0pa3oBaHUsI MO BOIMPOCAM
BOCHHUTaHUs oOydarommxcs"

Konuenuuu npenogaBanus yueoHoro kypca «buonorus» B o6pa3zoBaTenbHbIX opranu3anusx Poccuiickoit @enepanuu,
peanu3yronMX OCHOBHBIE 00111€00pa3oBaTeNbHbIE TPOrPAMMBIL. Y TBEPKICHA

pacniopsikenueM [IpaButensctBa Poccuiickoit @enepanuu ot 24 nexadpst 2013 roga Ne 2506-p

(De,ﬂepaJILHOFO MMCPCUHA y‘l€6HI/IKOB, PCKOMCHAOBAHHBIX K HCIIOJIb30BAHHIO B 06pa3OBaT€JILHOM mponecce B
O6p&30BaT€JIBHLIX YUPCIKACHUAX, PCAIUIYIOIIUX 06pa30BaTCHBHBIe IMpOrpaMMbl O6IH€FO 06pa3OBaHI/I}I N HUMCIOIIHNX

TOCYJAPCTBEHHYIO aKKpEIUTAIMI0, Ha TeKYIIUA y4eOHBIN roa (yTBEpkKAeH Mpuka3oM MUHHUCTEPCTBOM MpOocBemeHuss PO
ot 28 nexadbps 2018 r. N 345", ¢ usmenenusimu ot 21.09.2022 (mpuka3 N 858)
OcHOBHO# 00pa3oBaTeNIbLHON MTPOrpaMMbl OCHOBHOTO 0011iero oopazosanust HHOY «Illkona «Opoutan

[Tonmoxenns «O paboueit mporpamme yueoHoro npeamera mo ®I'OC HOO, OO0 HUOYVY «llIkoma «OpouTtar»

VYyebnoro mnana HUOVY «lllkona «OpOuta» Ha 2023-2024 y4eOHBIN TOJ, ¢ y4eToM pabouell MporpaMMbl BOCTIMTAHHUS
HYOYV «llkona «Opbuta»
ABTOpCKO# mporpaMMebl o ipeameTy: ouonorus [laceunnk B.B.u ap. M. Tlpocsemenue . (JInnus xu3znn)



O0mas xapakTepuCTHKa y4eOHOI0 mpeaMera

HIkonbHBIH Kype Ouonoruu 9 kiacca HanmpaBieH Ha (JOPMHUPOBAHME y YYAIIMXCS MPEICTABICHUH 00 OTIMYUTEIBHBIX 0COOCHHOCTIX KUBOU
MPUPOJIBI, €€ MHOrooOpaszuu u 3Boionuu. OTOOP comep)kaHUsl MPOBEACH C YYETOM KYJIBTYPOCOOOpPa3HOTO TMOJX0/Aa, B COOTBETCTBHUU C KOTOPBIM
y4aluecs: JOJDKHBI OCBOMTH OCHOBHBIE 3HAHUS W YMEHHsI, 3HaYMMBIC Uil (POPMHUPOBAHUS OOLIEH KYIBTYPBI, COXPaHEHHs OKPYKAIOIIeH Cpenbl |
COOCTBEHHOTO 3/I0POBbsI, BOCTPEOOBAHHBIEC B MTOBCEAHEBHOM KU3HHU M MPAKTUIECKON esTenbHOCTH. OCHOBY M3y4EeHHUs Kypca OMOJIOTUU COCTABIISIOT
9KOJIOTO-3BOJIOIIMOHHBIN 1 (PyHKIMOHATIBHBIN ITOIXO0bI, B COOTBETCTBUU C KOTOPHIMU aKIEHTHI B H3yYEHUH MHOTO00Opa3Hs OPraHu3MOB ITEPEHOCSTCS C
paccMOTpeHUs] 0COOEHHOCTEN CTPOEHUS OTHENBHBIX NPEACTABUTENEH Ha PAcCKpbITHE MPOIECCOB UX KU3ZHEACSITEIbHOCTH U YCIOXKHEHHE B XOJ€
ABOJIIOLIMHU, TIPUCTIOCOOJIEHHOCTH K Cpeie 0OUTaHMUS, POJIM B SKOCHCTEMAX.

B 9 knacce ywamuecs 00600111al0T 3HaHUS O HU3HU U YPOBHSX €€ OpraHM3allly, PacKpbIBAalOT MUPOBO33PEHUECKHE BOIIPOCHI O MPOUCXOXKJIEHUU U
Pa3BUTHUU KU3HM Ha 3emie, 0000IIaloT U YIIyOJsIOT MOHSATHS 00 SBOJIIOLIMOHHOM Ppa3BUTUM OpraHu3MoB. IlomyueHHble OMOJOTMYECKUE 3HAHUS
CIIy’KaT OCHOBOM MPHU PacCCMOTPEHUHU SKOJIOTUH OpraHu3Ma, NOMyIsIuK, OuorieHo3a, Ouocdepsl. 3aBepiiaercst GopMUpOBaHUE MOHIATHS O HOOChepe U
00 OTBETCTBEHHOCTH Y€JIOBEKa 3a KU3Hb Ha 3eMIIe.

[IpeeMcTBEHHbBIE CBSI3M MEXIy paslelaMyd 00ecleurBaroT IENOCTHOCTh IIKOJIBHOTO Kypca OWOJIOTHH, a €ro CcoJep)KaHue CIOoCOOCTBYET
(OpMHUPOBAHNIO BCECTOPOHHE PAa3BUTON JIMYHOCTH, BIAJACIONIEH OCHOBAaMHU HAYYHBIX 3HAHMM, 0a3UpYIOLMIUXCS Ha OMOLIEHTPUYECKOM MBIIIJICHUH, U
CHOCOOHOM TBOPYECKHU MX UCIOIB30BAaTh B COOTBETCTBUU C 3aKOHAMH MPUPOIBI U 00I11€4eTIOBEYECKUMU HPABCTBEHHBIMU [IEHHOCTSIMHU.

N3ydenne OHOJIOTHYECKOTO MaTepuaia TO3BOJSIET pemiarh 3aJaud SKOJOTMYECKOTO, ICTETHYECKOTrOo, MaTpUOTHYECKOro, (PU3NYECKOTo,
TPYIOBOTO, CAaHUTAPHO-TUTHEHUYECKOTO, MOJIOBOrO BOCHHUTAHMS IIKOJBHHKOB. 3HAaKOMCTBO C KpacoTod mpupoasl Pomunbl, e€ pazHooOpasuem u
00rarcTBOM BBI3BIBAET YYBCTBO JIFOOBH K HEH M OTBETCTBEHHOCTH 3a €€ COXPAaHHOCTh. Ydalluecs JOJKHBI XOPOIIO MOHWMAaTh, YTO COXpPaHEHHUE ATOMU
KpacoThbl TECHO CBS3aHO C JEATEIbHOCTHIO YenoBeka. OHU JOJHKHBI 3HATh, YTO YEJIOBEK — YacTh MPUPOIbI, €T0 KU3Hb 3aBUCUT OT HEE U MOSTOMY OH
00513aH COXpaHUTh MPUPOLY IJIs Ce€0sI U MOCIEAYIOIINX MOKOJICHHUH JTIOIeH.

[Ipu mIaHUpOBaHUU YPOKOB MPETyCMOTPEHBI Pa3InyHble BU/bI ACSITEIbHOCTH U UX €IUHCTBO U B3aMMOCBS3b, O3BOJISAIOLIME ONTUMAIBLHO JOCTUTATh
PE3yNBTaTOB 00yUYEHUSI.

Jlis mpuoOpeTeHusl MPaKTUYECKUX HABBIKOB M TMOBBILICHHS YPOBHSI 3HaHUN B pabouyio MporpamMmy BKJIIOUEHBI JaOOPaTOpPHBIE M MPAKTHUECKHE
pabotsl, ipenycmotpennbie [IpumepHoit u aBropckoit (B.B.Ilaceununka) mporpammoii. JlaboparopHble B NMpakTUYECKHE PaOOThI, SBISIOTCS dTanaMu
KOMOMHUPOBAHHBIX YPOKOB M MOTYT OILIEHUBATHCS MO YCMOTpEHUIo yunuTens. JlabopaTtopHble U MpakTUYeCKHEe padOThl, pacCUUTaHHbIE HAa BECHh YPOK,
OIICHUBAIOTCS B 00s3aT€ILHOM MOPSIIKE.

Oco0oe BHUMaHHE YEICHO MO3HABATEIbHON aKTUBHOCTHU YUYaIIMXCsl, UX MOTHUBAIMU K CAMOCTOSITeNIbHOM yueOHo# paboTe. B cBs3M ¢ 3TUM mipH
opranu3ainuu yueOHoM, MO3HaBaTeIbHON AeSTeNbHOCTH, MPEANonaraeTcs padora ¢ TeTpaiplo. B TeTpaab BKIIOUEHBI BOMPOCHI U 3a/1aHUs, B TOM YHUCIIE
u B (hopMe 1abopaTopHbIX paboT, MO3HABATENbHBIX 3a/1a4, TAOIUII, CXeM, HEMBIX PHCYHKOB.



Ne Hasanne teM nmporpaMmsl Kon-Bo Kon-Bo Kos-Bo Kos-Bo Koun-Bo
/i 4acoB 4acoB nabopaTopH | Ja0OPATOPHBIX | MPAKTHY.
B aBTOPCKOM | B pabodeil | bIX paboT paboT 1o pabort
porpaMMe | mporpamme 1o paboueii
aBTOPCKOM | Tporpamme
IporpaMme
1. Baeaenue. buonorus B cucteme HayK 2 2 - - -
2. |OCHOBBI ITUTOJIOTHH-HAYKA O KJIETKE 10 10 2 1 -
3. |Pa3MHOXEHHE U MHIWBHIYAJILHOE PA3BUTHE OPraHU3MOB 5 5 - - -
4. |OCHOBBI T€HETUKHU 10 10 2 1 1
5. |I'eHeruka yemoBeka 4 3 1 - 1
6.  |OCHOBBI CENEKIMH ¥ OMOTEXHOJIOTHH 3 3 - - -
7.  [DBOJIOIMOHHOE YUCHHE 15 15 1 1 -
8. |Bo3HUMKHOBEHHE M Pa3BUTHE KU3HHU HA 3eMIIe 4 4 - - -
9. |B3auMOCBSI3U OPraHU3MOB U OKPYXKAIOIIEH CpeIbl 10 14 3 3 2

VBenmnyeno Ha 4 yaca B pasaciie «B3anMocss3u OpraHnusmMoB H OKp}I)KaIOH_[eﬁ cpeanl» 3a CUéT pe3CpBa: 14. OTBOJUTCA Ha IIPOBCIACHUC
JHArHO CTUYECKOM pa60TBI, 1 4. Ha 9KCKYpPCHHU, 1 4. PEC3€CpB K ITIaBaM «OCHOBBI IUTOJIOTMHU-HAYKU O KIICTKE» U «Pa3MHOXEHUE U HHIANBUAYAaJIbHOC

Pa3BUTHUEC OPraHNU3MOB).




TpeOoBaHMs K YPOBHIO OATOTOBKHM ydammxcsi 9 kiacca
B pesynbrare nzyuenusi OM0JI0TUU yYEHUK JTOJDKEH 3HATH/MIOHUMATH

1. mpu3HaKKU OMOJIOTHYECKUX OOBEKTOB: KHUBBIX OPraHU3MOB; TEHOB M XPOMOCOM; KJIIETOK M OPraHU3MOB PacTE€HHil, )KUBOTHBIX, TPUOOB U OaKTepuii;
MOTIYJISIIIAIA; DKOCHCTEM M arpodKOCUCTEM; OMOC(ephl; paCTEeHHIA, )KUBOTHBIX M I'PUOOB CBOETO PETHOHA;

2. CYIMIHOCTh OMOJIOTMYECKUX TPOIIECCOB: OOMEH BEIIECTB M IMPEBpAICHUS SHEPTHH, TUTaHUE, JbIXaHHE, BBIIEIIEHUE, TPAHCIIOPT BEIIECTB, POCT,
pa3BUTHE, Pa3MHOXXECHUE, HACIEACTBEHHOCTh M M3MEHYHUBOCTb, PETYISIHS KU3HEAEATSIIbHOCTH OPTaHN3Ma, Pa3IpaKMMOCTh, KPYTOBOPOT BEIIECTB U
MIpEeBpAIEHUs SHEPTHH B YKOCHCTEMAX;

3. 0COOEHHOCTH OpraHN3Ma 4YellOBEeKa, er0 CTPOESHUS, )KU3HEACATEIIbHOCTH, BBICIICH HEPBHOW AEATEIBHOCTH U TIOBEICHHS,

yMeTh O0BSICHATD:

poib Ouooruu B hOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA, B TIPAKTHUECKOH JIEATEIILHOCTH JIFOICH M CaMOTO YYCHHUKA;
POICTBO, OOIITHOCTH MPOUCXOXKICHHS U ABOJTFOIMIO PACTECHHUI U JKUBOTHBIX (HA IMIPHMEPE COTIOCTABIICHHS OTJEIBHBIX TPYII);

POJIb Pa3IMYHBIX OPTAHU3MOB B KH3HH YEJIOBEKa U COOCTBEHHOH NIEATETHHOCTH; B3aUMOCBSI3H OPTaHU3MOB U OKPYKAFOIIEH Cpelbl;

OMOJIOrMYecKOro pa3Hoo0pas3us B COXpaHEHUH OMoChepsl;

HEOOX0IMMOCTb 3aIlIUThl OKPYXKArOIeH Cpe/ibl;

POZCTBO YENIOBEKA ¢ MIIEKOITUTAIOIUMHU KUBOTHBIMH, MECTO M POJIb YEJIOBEKA B IIPUPOJIE;

B3aMMOCBSI3U YEJIOBEKA U OKPYKAIOLIEH Cpelbl;
3aBHCUMOCTb COOCTBEHHOT'O 37I0POBbS OT COCTOSTHUS OKpPYXKAIOLIEeH cpe/ibl;

IIPUYMHBI HACJIEACTBEHHOCTU M U3MEHYHUBOCTH, MPOSIBIICHUS HACJIEACTBEHHBIX 3a00J€BaHNN, IMMYHUTETA y YEJIOBEKA;

POJIb TOPMOHOB ¥ BUTAMUHOB B OPraHU3ME;
u3y4arb OMoJOrnYecKrne 00beKThl M IPOLECChl: CTABUTh OMOJIOTMUECKUE SKCIIEPUMEHTBI, ONUCHIBATh U OOBACHATH PE3YIbTAThl ONBITOB; HAOIIOAATh
3a POCTOM M Pa3BUTUEM PACTCHUN U )KUBOTHBIX, IOBEJAECHUEM KUBOTHBIX, CE€30HHBIMHM U3MEHEHUSIMU B IIPUPOJIE; pacCMaTpuBaTh Ha FOTOBBIX
MUKpOIIpenapaTax 1 ONMChIBaTh ONOJIOrHYECKUEe OOBEKTHI;

Pacno3HaBaTh M ONMUCHIBATh: Ha TA0IMIIaX OCHOBHBIE YACTH U OPraHOUIbI KJIIETKH, OPraHbl U CUCTEMbI OPraHOB YEJIOBEKa; Ha KHUBBIX 00BbEKTAX U
TabJIUIaxX OpraHbl IBETKOBOTO PACTEHUs], OPraHbl U CUCTEMbl OPTaHOB KHUBOTHBIX, PACTEHUS PA3HBIX OT/AENIOB, )KUBOTHBIX OT/ICJIbHBIX TUIIOB U KJIACCOB;
HauboJiee pacpoCTpaHEHHbIE PACTEHUS U JKUBOTHBIX CBOEH MECTHOCTH, KYJIbTYPHbIE PACTEHUS M JOMAIIHUX KUBOTHBIX, ChbeOOHbIC U S0BUTHIE
Ipulbl, ONIACHBIE JJIS1 YEIOBEKa PACTEHUS U )KUBOTHBIE;

BBISIBJISATH U3MEHUUBOCTh OPraHU3MOB, IPUCIIOCOOIEHUS OPraHU3MOB K cpesie OOMTaHus, TUIIbl B3aUMOJIEHCTBUS Pa3HBIX BUJIOB B 3KOCUCTEME;
CPaBHMBATb OMOJI0THYECKHEe 00beKThI (KIETKH, TKAaHW, OPTaHbl 1 CUCTEMBI OPTraHOB, OPraHU3MBbI, IPEJCTaBUTENEN OTAEIbHBIX CUCTEMAaTHYECKUX
IpYIIN) U JieNaTh BBIBO/BI HA OCHOBE CPABHEHUS;
onpeaeasATh NPUHAUIEKHOCTh ONOJIOTHYECKUX 00BEKTOB K OIPEAETICHHON cucTeMaTuyeckoil rpymie (Kinaccuduxanus);
aHAJM3UPOBATH M OLIEHMBATD BO3JICIICTBHE (PaKTOPOB OKpYKarolIel cpebl, pakTOpoB pUCKa Ha 3A0POBbE, MOCIEICTBUI NeSITEIbHOCTH YeJIOBEKA B



HKOCUCTEMAX, BIHUSIHUE COOCTBEHHBIX MOCTYIKOB HA JKUBBIE OPraHU3MBI U 9KOCHCTEMBI;

NPOBOUTH CAMOCTOATENbHBIN MOUCK OMOJIOTHYECKOH HH(POPMALIMHU: HAXOIUTh B TEKCTE YUeOHHKA OTIMYHUTEIbHbBIC TPU3HAKH OCHOBHBIX
CHCTEMATUYECKHX TPYIIIT;, B OMOJIOTHYECKUX CIOBAPSX M CIIPABOYHUKAX 3HAYCHHUS OMOJIOTUYECKIX TEPMHHOB; B PA3TMYHBIX HCTOYHUKAX HEOOXO JUMYIO
MH(POPMALIUIO O )KHUBBIX OPTaHU3Max (B TOM YHCIIE C UCIOIb30BaHUEM WH(POPMALMOHHBIX TEXHOJIOTHIA);

HCI0JIb30BaTh NPUOOpeTeHHbIe 3HAHUS M YMEHHS B IPAKTHYECKOIl 1esITeIbHOCTH M MOBCeIHEBHOM KU3HM IS

- coOmoieHust Mep MPOPUIAKTUKH 3a00JI€BaHNH, BEI3BIBAEMBIX PACTEHUSIMHU, KHUBOTHBIMH, OaKTEpUAMH, TpHOaMH U BUPyCaMH; TpaBMaTU3Ma,
crpeccoB, BUU-undexnmnn, BpeaHbIX TPUBBIUEK (KypeHHUE, aJIKOTOJIM3M, HAPKOMAHUS ); HApyIICHUS OCAaHKH, 3pEHHS, CITyXa, MHPEKIMOHHBIX U
MPOCTY/IHBIX 3a00JI€BaHU;

- OKa3aHMs IePBOH MIOMOIIN IIPY OTPABJICHNUH SIOBUTHIMH IPUOAaMH, pACTEHUSIMH, YKycaX >KMBOTHBIX; IPU TMPOCTYIHBIX 3a00JIEBAaHHSIX, 0KOTaX,
00MOpOKEHUSIX, TpaBMaX, CIIACEHUH YTOTIAOIIETO;

- palMoOHALHON OpraHU3aIlK TPYy/Aa U OTIbIXa, COOMIONEHHS TPABIJI TIOBEICHHS B OKPYKAIOIIEH cpere;

- BBIPAIIMBAHUS ¥ PA3MHOKEHHSI KYJIBTYPHBIX PaCTCHHI U IOMAITHAX KUBOTHBIX, YX0Ja 32 HUMU;

- IpoBeJIeHUs] HAaOIIOICHH 3a COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma.

Conep:xkanue

68 4/rox (2 u/uen.)
BBenenne. buosiorusi B cucreme Hayk (2 4.)

buonorus kak Hayka. Mecto Ouojioruu B cucTeMe HayK. 3HaYeHHE OMOJIOTHM JUIl MOHMMAHUS HAydyHOM KapTHHBI MHpa. MeToabl OHOIOTHYECKUX
uccnenopanuii. [loustue «xu3Hbp». CoBpeMeHHbIE HayuHbI€ MPEACTABICHUS O CYIIHOCTH KU3HU. 3HAUE€HUE OMOJOTMYECKON HAyKH B JIEATEIBHOCTU
YeloBeKa.

JleMOHCTpalMM: IOPTPETHI YUEHBIX-OMO0JIOTOB; cxema «CBA3b OMOJIOTUH C APYTUMHU HayKaMU.

I'maBa 1. OcHOBBI HUTOJIOTHY - HAYKH 0 KJeTKe ( 10 u.)

Hpe,[[MeT, 3aa4u U METOAbI NCCIICAOBAHUS IUTOJIOTUH KaK HAYKH. I/ICTOpI/IH OTKPBITHA U U3YUCHUA KIICTKH. OCHOBHBI€E TTOJIOKCHUS KJICTOYHOM TCOPHU.
3HaueHue OHUTOJIOI'MYCCKHUX I/ICCJ'IGI[OBaHI/Iﬁ JI1 pa3BUTHA Oouoaoruu u Apyrux OMOJIOrMYECKHUX HayK, MCAULUHBI, CCIILCKOI'O XO3SHCTBA.

Krnerka kak CTPYKTYpHas U Q)YHKHHOHaHBHaH €IMHMIIA KUBOTO. XMMHUYECKUI COCTaB KIJICTKHU. OCHOBHBIEC KOMITOHEHTHI KJIETKH. CTpoeHHe MCM6paH u
Aaapa, ux (bYHKI_[I/II/I I_[I/ITOHJ'Ia3Ma H OCHOBHBIC OpraHOMAbI. Hx (1)YHKI_II/II/I B KIJICTKC.

OCOo0eHHOCTH CTPOEHHUS KIETOK OakTepuil, rpuOOB, )KUBOTHBIX U pacTeHH. Bupychl.

OOMeH BelIecTB M TpeBpalieHus 3Heprus B kieTke. CrocoObl MOMYyYeHUs] OPraHMYECKUX BEIIECTB: aBTOTPOGBI U reTepoTpodsl. DoToCHHTES, €ro
KoCcMHYecKas polib B buocdepe.

buocunres 6enkoB. Ilonstue o rene. JJHK - nctounuk renernueckoit nHopmanuu. I'eHernyeckuit koJ. MaTpuuHblii TPUHIMI OMOCUHTE3a OEIIKOB.



O6pazosanue PHK nmo marpune IHK. Perymsimus 6uocunTesa.
[TonsiTue 0 romMeocTase, perysiinus MpoLeccOB NPEBPAICHH BEIIECTB U SHEPTUU B KIIETKE.

JleMOHCTpalMM: MUKPOTIPETIapaThl KJIETOK PACTEHUH M )KUBOTHBIX; MOJIEIb KJIETKH; OIBITHI, HIUTIOCTPUpYIOIIUE mporecc GotocuHTe3a; mogenn PHK
n JIHK, pa3nuuHbIX MOJIEKYII M1 BUPYCHBIX YaCTHUIl; CXeMa IyTel MeTabon3Ma B KJIETKE; MOIeNIb-anuukanms «CHaTe3 Oenkay.

JlabopaTtopHbie padoThI:
CrpoeHune 7ykapHOTHYECKUX KIIETOK y PACTEHUH, )KUBOTHBIX, TPUOOB M MPOKAPUOTUYECKUX KIIETOK Y OaKTepuil.
I'maBa 2. PazMHOkKeHUe W HHAUBHAYAJIbHOE Pa3BUTHE (OHTOTeHe3) OPraHu3MoB (5 4.)

CamoBocnpoun3BeieHHe - BceoOliee cBOMCTBO kHuBoro. @opMel pa3MHOXKEHHsI OpraHu3MoB. becrnionoe pasMHOKeHHE U ero TUIbl. MUTO3 Kak OCHOBA
0€ecI10JI0ro pa3MHOXKEHHUS M pOCTAa MHOTOKJIETOUHBIX OPraHU3MOB, €10 OMOJIOTUYECKOE 3HAYCHHE.

[TonoBoe pasmMHOkeHHe. Meiio3, ero onojorndeckoe 3Ha4eHre. bruosornueckoe 3HaYeHUE OTII0I0TBOPEHUS.

[TonsiTHE WHAMBUIYAJBHOTO pa3BUTHsS (OHTOTEHE3a) y PACTHTENBHBIX W JKMBOTHBIX OpraHu3MoB. Jlenenue, poct, nuddepeHnmanus KieToxk,
OpraHoreHes, pa3MHOXKEHUE, CTapeHue, cMepTh ocobell. BiusHue (axkropoB BHeIIHEH cpelnpl Ha pa3BUTHE 3apoiplllla. YPOBHHM MPUCHOCOOIEHUS
opraHru3Ma K USMCHAIONIUMCA YCIIOBUAM.

JleMoHCcTpauMu:TaOIUIIBI, WUTIOCTPUPYIOIINE BHUABI OECMOJIOTO U MOJOBOIO PAa3MHOXKEHHS, AMOPHOHAIBHOTO M MOCTIMOPHOHAIIBHOTO Pa3BUTHUS
BBICIIMX PACTEHHUH, CXOJICTBO 3apO/IbIlIeii TO3BOHOYHBIX )KMBOTHBIX; CXEMbl MUTO3a U Meiio3a.

I'maBa 3. OcHoBbl reHeTuku (10 4.)

I'eneTnka Kak oTpacib OMOJIOTHYECKON HayKH. VIcTOpUs pa3BUTHS T€HETUKHA. 3AKOHOMEPHOCTH HACJIEOBAHUS MPU3HAKOB )KMUBBIX OPraHu3MOB. PaboThI
I Mengaens. MeToibl KicclieIOBaHUST HACIEACTBEHHOCTH. [ MOPUAOIOTHYECKUI METO M3YYCHHS HACJIEICTBEHHOCTH. MOHOTHOPHIHOE CKpEIUBaHNUE.
3aKkoH JIOMUHUPOBaHMS. 3aKOH pacuieruieHus. [loJHoe ¥ HEemoJaHOE JTOMHUHUPOBAHHE. 3aKOH YHUCTOTHI TaMET U €ro IUTOJOTrHYeckoe 000CHOBaHUE.
deHoTHN ¥ TEHOTHUII. [ eHeTHueckoe ompezesieHne mosa. [ eHeTrndeckas CTPyKTypa IOJIOBBIX XpomMocoM. HaciemoBaHue NMpU3HAKOB, CICTUICHHBIX C
MOJIOM. XPOMOCOMHAs TEOPHUS HACEACTBEHHOCTH. [ €HOTHI KaK LEeJI0CTHAs CUCTEMA.

OCHOBHBIC (I)OpMBI W3MEHUMBOCTH. I eHOTUIINYECKAss U3MEHUNBOCTD. MyTaI_II/II/I. HpI/I‘II/IHLI 1 49aCToTa MyTaHHﬁ, MYTAarc¢HHLBIC (I)aKTOpLI. BBOJ'IIOI_[I/IOHHEIH
POJIb MYTaHHﬁ. KoMOuHaTuBHAs M3MEHYHBOCTL. BO3HUKHOBEHUE Ppa3INIHbIX KOM6HH3HHﬁ I'CHOB U UX POJIb B CO3JaHHUU I'CHETUYCCKOI'O pa3Hoo6pa3I/I;1
B IIpcaciiax BHUA. BBOJ'IIOI_II/IOHHoe 3HaYyeHHe KOMOMHATHBHOMW H3MEHYHMBOCTH. (DCHOTI/IHI/I‘IGCKEISI, U1 MOI[I/ICI)I/IKB.I_II/IOHHB.H, U3MEHUYHUBOCTL. Polb
YCHOBI/Iﬁ BHEIIIHEHN CpCAbl B pa3BUTHUHU U ITPOABIICHUHN IIPU3HAKOB U CBOMCTB.

IleMOHCTpaIII/II/I: MOACIHU-alIIIMKAIUH, WINTFOCTPUPYIOIIHUE 3aKOHBI HACJICACTBCHHOCTH, IIEPEKPECT XPOMOCOM; PC3YIIbTAThl OIIBITOB, IMOKA3BIBAIOIIUX
BJIMAHHUC yCJ'IOBPIfI Cpcabl HA USMCHYUBOCTb OPTaHNU3MOB; rep6apHI>1e MaTcpualibl, KOJUICKIOIHUU, MYIISI?KU FI/I6pI/I,Z[HLIX, HOJIHUITIIOU AHBIX paCTCHHﬁ.

JlabopatopHblie padoThI:



N3y4yeHue n3MEHUYNBOCTH Y PACTEHUH U )KUBOTHBIX.
Nzyuenne (peHOTUTIOB PACTCHHIA.
[IpakTudeckas padora:
Pemenne reneTnyeckux 3aaaud.
I'maBa 4. I'eneruka yenoBeka (5 4.)

MeTob1 HU3Yy4YCHHA HaACJICACTBCHHOCTU YCJIIOBCKA. I'emernueckoe pa3H006pa3He YeJIOBeKa. | €HEeTHUEeCKHEe OCHOBBI 310pPOBbA. Bausaue Cpcabl Ha
TCHCTUYCCKOC 31I0POBLC YCIIOBCKA. I'enetnueckue 6one3nu. I'eHoTHI M 30POBLEC YCIIOBCKA.

I_[eMOHCTpaIIHI/[: XPOMOCOMHBIC aHOMAJINH YCJIOBCKA U UX q)eHOTI/IHI/I‘IeCKI/Ie IIPOSABJICHUA.
JlaGopaTopHas pabdora:
CocraBiieHre POJOCIOBHBIX.

I'masa S. IBoawounonHoe yuenue (15 4.)

VYyenue 00 3BoNIONMH Oopranndeckoro mupa. Y. JlapBUH - OCHOBOIIOJIOKHUK Y4€HHUs 00 3BONIONUH. J[BIKYyIME CHIIBI U PE3yJIbTaThbl IBOJIOLHUU.
VYenoxHeHne pacTeHMH M JKMBOTHBIX B IIpoliecce 3BOJIOLUH. buonormdeckoe pazHooOpa3ue Kak OCHOBAa YCTOMYMBOCTH OmOC(epsl, pe3yiabraT
3BoJOIHMH. CyIIHOCTh 3BOJIFOLIMOHHOIO MOAX0/1a K U3YYEHHIO JKUBBIX OPraHU3MOB.

Bun. Kpurepun Buma. BumooOpazoBanue. [lonstue wmwukpolBomtonmu. [lomynsimonHas crpykTypa Bujaa. llomynsius kak 3JeMeHTapHas
ABOJIIOLIMOHHAS equHuIa. DaKTOPBI SBOJIIOLMU U UX XapaKTePUCTHKA.

HBI/I}KYI_HI/IG CHJIBI U PE3YJIBTAaThl 3BOJIFOIINH.

EcrecTBeHHEBIN OT60p - ABUWXKYIIAA W HallpaBAOIas Cujia 3BOJIIOLIWH. Bopb6a 3a CYIICCTBOBAHMEC KaK OCHOBAa €CTECTBCHHOI'O 0T6opa. Pois
CCTCCTBCHHOI'O 0T6opa B (bOpMHpOBaHI/II/I HOBBIX CBOﬁCTB, IIPHU3HAKOB 1 HOBBIX BUJIOB.

Bo3nukHoBenue aI[aHTaHI/Iﬁ U UX OTHOCUTEIILHBIN XapakTep. BSaI/IMOHpI/ICHOCO6ﬂeHHOCTL BUJOB KaK pe3yJibTaT JIEHCTBUS €CTECTBEHHOT'O OT60p a.

3HaueHWe 3HAHUH O MHUKPOSBOJIOOHU JIs1 YIIPABJIICHUA MNPUPOAHBIMA HNOMYISIOUAMHU, PCHICHUA HpO6J'ICM OXpaHbl HOpUPOAbI W PATUOHAIIBHOI'O
IpUPOIOIIOJIBb30BaHMA.

[Tonsitue o makposBoonuu. COOTHECEHHE MUKPO- M MaKpOAIBOIIOLMHU. YCIOKHEHUE PACTEHUH M )KMBOTHBIX B IIpoliecce 3BOJIoLMHU. buonorunyeckoe
pa3HooOpa3ue Kak 0CHOBA YCTOHUMBOCTH OHOChEpbI, pe3yabTaT 3BOJIIOLUH.

Z[eMOHCTpaI_[I/II/II JKUBBIC PACTCHUS U KUBOTHBIC, rep6apHLIe OK3CMILIAPBI U KOJJICKIIUHA JKUBOTHBIX, IMMOKA3BIBAOMINEC NHANBUAYAJIIbHYO U3MCHYHNBOCTHL U
pa3Hoo6pa3He COPTOB KYJIBTYPHBIX paCTeHI/Iﬁ U TIOpoJa AOMAIIHUX JKUBOTHBIX, a TAKKC PC3YIbTAThbI HpI/ICHOCO6J'IeHHOCTI/I OpraHu3MOB K Cpeac
oOuTaHus U PE3YIbTaThI BI/II[OO6p830BaHI/I$I; CXEMbl, HWIUIIOCTPUPYIOHIUEC IMPOLECCCHI BI/II[OO6p3.30BaHI/I$I 1N COOTHOIICHUC HyTeﬁ HpOFpeCCHBHOﬁ



OMOJIOTUYECKOM IBOIOIHH.
JlaboparopHas padora:
N3yuenue npucrnocoO1eHHOCTH OPraHU3MOB K cpejie OOuTaHusl.
I'maBa 6. OcHOBBI cejiekIUN U OUOTeXHOJ0THH (3 4.)
3azaun U METO/bI CeNIeKIIMU. | eHeTnKa Kak HaydyHasi OCHOBA CEJIEKLUU OPraHu3MOB. JloCTHKEHHUSI MUPOBOM M OTEUECTBEHHON CENEKIUH.

JleMoHCTpanuu: pacTeHMs], repOapHble AK3EMIUIIPbI, MYISKU, TaOMuIpBl, (QoTorpaguu, WILTIOCTPUPYIOLIUME PpEe3yabTaThl CENEeKIHOHHONW padoThl;
HOPTPETHI CENEKIIUOHEPOB.

I'maBa 7. Bo3nnkHoBeHUe U pa3BUTHe KU3HHU HA 3emuie (4 4.)
B3 b1, runmoTessl U TEOPUH O TPOUCXOKICHUU KU3HU. OpPraHM4ecKuil MUp KaK Pe3yJbTaT 3BOTIONMH. MIcTopHs pa3BUTHUA OPraHMYECKOTO MHUpA.

JleMOHCTpalMM: OKaMEHEJIOCTH, OTIEYaTKH PACTEHUN M >KMBOTHBIX B JPEBHUX MOPOJAX; PENPOAYKIMH KapTUH, OTpakaoomux ¢uopy u ¢ayHy
Pa3JINYHBIX 3P U NEPHUOMIOB.

I'naBa 8. B3auMocBsi3u OpraHn3mMoB U oKpy:karoiuei cpeasnl (14 4.)

Oxpyxaromas cpefja - UCTOYHHK BELIECTB, SHEPruu U HMHGOpManuu. DKOJOTus, KaKk Hayka. BiusHue sKonoruueckux (akTropoB Ha OpPraHU3MBI.
[Ipucrocobnennss OpraHW3MOB K Pa3IMYHBIM JKojJorudeckuMm ¢akropam. [lomymsiusa. Tumsl B3auUMOACHCTBUS TOMYIALNMK pa3HBIX BHUIOB
(KOHKYpEHITUS, XHUIITHUYECTBO, CUMON03, TTapa3UTH3M ).

DKOCUCTeMHasi OpraHu3alusl >KUBON MpUpOAbl. JKOoCUCTeMbl. Ponb mpousBoauTesneil, morpedureneil U pa3pyliuTesnell OpraHMYecKUx BeEIlIeCTB B
JKOCHUCTEMaX U KPYyroBOPOTE BEIIECTB B rpupoe. [Iuiesrie cBsi3u B axkocucteme. OcoOEHHOCTH arpo3KOCHCTEM.

buocdepa - mobanpHas sxkocucrema. B.M. BepHajackuii - 0CHOBOTOJOXKHUK ydeHHs 0 Ouocdepe. Ponab uenoBeka B Omocdepe. DkojorHuecKue
poOJieMbl, UX BIUSHUE HA KU3Hb uenoBeka. [locnencTBus nesTeIbHOCTH YeJIOBEKa B AKOCHUCTEMAaX, BIUSHUE €ro MOCTYIIKOB Ha KMBbIE OPraH U3Mbl U
9KOCHUCTEMBI.

JeMoHcTpanuu: TaONIUIbI, WUTIOCTPUPYIONINE CTPYKTYpY Ouocdepsl; cxemMa KpyroBOpoTa BEILIECTB U MpEBpallleHusi 3Hepruu B O6uocdepe; cxema
BIIMSTHUS XO3SHCTBEHHOM AESITEILHOCTH YelIOBEKa Ha MPUPOAY; MOJeNb-aniuiikanus «buocdepa u yenoBex»; KapThl 3an10BeIHUKOB Poccun.

JlaGopaTopHbie padoThI:
CrpoeHue pacTeHuil B CBSA3M C YCIOBUSIMU KU3HH.
[Toacuer MHAEKCOB IJIOTHOCTH AJI ONPECICHHBIX BUJIOB PACTEHUIA.

BrigeneHnue nuiieBbIX HEMei B HCKYCCTBCHHOﬁ OKOCHUCTEMC (Ha npumMepe aKBapI/IYMa).



IIpakTnuyeckne padorTsI:

Habmronenus 3a c€30HHBIMU U3MEHEHUSIMH B KUBOW MTPUPOJIC.

CocraBieHue cxeM Iepeadu BeIIeCTB U SHEPTUH (Leneil MUTaHus).

BrrisiBiieHne mpucrnocoOneHnii opranu3MoB K cpeie oOuTaHus (Ha KOHKPETHBIX NMpUMepax), TUIOB B3aMMOJCHCTBHSI MOMY/ISIIMKA Pa3sHBIX BHJIOB B
KOHKPETHOM 3KOCHUCTEME.

AHanu3 U olleHKa BIUSHUS (DaKTOPOB OKpyXkarouieil cpenbl, (pakTopoB pucka Ha 3J0pOBBE, MOCIEACTBUN JESITEIbHOCTH YEJIOBEKa B AKOCHCTEMAX,

COOCTBEHHBIX IOCT YIIKOB Ha JKUBBIC OPraHU3Mbl U SKOCHCTCMBI.

IKCKYpCHS:

Cpena xu3Hu U ee oOuTaTeNH.

Y4yeOHo-TeMaTHUYECKHI IJIaH B 9 Ki1acce

No Tema Kon-Bo wacoB Kourp. u | Ilpakr. KonTp.
n/n ABtopckasi | PabGouas | TecToB. u J1a00p. TECTBI
nmporpaMma | mporpamMma padoThl paboThI
1. Brenenwne. buonorus B cucteme Hayk 2 2 - - -
2. OCHOBBI ITUTOJIOTUH-HAYKE O KIIETKE 10 10 1 1 -
3. Pa3mHoOXeHNE 1 MHIUBUIYaIbHOE PA3BUTHE OPraHU3MOB 5 5 - - 1
4., OCHOBBI TCHETUKH 10 10 - 2 1
5. ['eneTnka yenoBeka 4 3 1 1 -
6. OCHOBBI CEJICKIIUU U OMOTEXHOJIOTUHU 3 3 - - -
7. OBOJIIOLIMOHHOE YYEHUE 15 15 1 1 1
8. Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 3eMiie 4 4 1 - -
9. B3aumocBsi3u opraHu3MOB U OKPYXKAIOIIEH cpeibl 8 12 1 5 1
Hroro: 68 64 5 10 4




IIpakTHYeckas yacTh 10 OUOJIOTUH

JladopaTtopHblie pabdoThI:
. CTpoeHue KIETOK.
. U3yuenue ¢penorumnon pacteHus. M3ydenne MmoaupukaimoHHON U3MEHYUBOCTHU U MOCTPOEHNE BapUALlMOHHOW KPUBOM.

. 3yuenue npucnocoOnIeHHOCTH OpraiusMa K cpesie OOuTaHusl.

. CTpoeHue pacTeHHil B CBSI3U C YCIOBUSAMU KU3HH.

1
2
3
4. Vzyuenune mpucnocoOIeHu OpraHu3MOB K OTIpEeTICHHOHN cpesie OOuTaHwusl.
5
6. Onucanue KOJIOTHYECKON HUIIKA OpraHu3Ma.

7. BbIBIIEHUE TUIIEBBIX LIETIE B UCKYCCTBEHHOM AKOCHUCTEME Ha MMPUMEPE aKBApUYMA.
IIpakTuyeckue padboTbi:

1. Pemenue reHeTUYECKUX 3a/1a4 HA MOHOTHOPHIHOE CKPEIIUBAHUE.

2. CocraBiieHne poJOCIOBHBIX.

3. BolsiBeHre THIIOB B3aMMOCHCTBUS MOMYISIIUN Pa3HBIX BUAOB B KOHKPETHOM SKOCHCTEME.

4. CocTraBjIcHUE CXEM nepcaain BCUICCTB U SHCPIUH.



KanenpapHo-temaTnueckoe nNJaHMPOBAaHMe 110 NpeIMeTy OHOJIOTHS

9 kJacc

Ne Jara | XapakTepucTHKAa OCHOBHbIX BH/10B Homep
n/n no AeSITeJIbHOCTH 00y4arouuxcst Tema ypoka padoueit
IVIAHY HeJ e
BBenenune. buosiorusi B cucreme Hayk - 2 yaca

1 Omnpenensts MecTo OMOJIOTUU B CUCTEME buosiorus kak Hayka. 1
Hayk. OLleHUBaTh BKJIA] yYEHBIX-OHOJIOTOB B
pa3BHUTHE HAYKU OMOJIOTUHU

2 BoiensaTe 0CHOBHBIE METOAbI OMOIOTHYECKUX | MeTo bl OMOJOTMYeCKUX HCCe0BaHNNi. 3HaYeHne OUOJIOTHH. 1
HUCCIIEJOBAHUM.

I'naBa 1. OcHOBBI HUTOJIOTHM — HAYKA 0 KJeTKe -10yac.

3 Onpenensarts npeaMeT, 3a1a4i U MeToibl uc-s1 | LluTonorus — Hayka o KJeTke. 2
LUTOJIOTUH, KaK HayKu. OObSICHITH 3HAUCHUE
LUTOJIOTUYECKUX UCCIICTOBAHUMA.

4 OOBsACHATH 3HaUCHUE KIETOYHOU Teopun it | Kinerounast Teopus. 2
pa3BUTHS OMOJIOTUU

5 CpaBHHMBATh XMM.COCTAaB KUBBIX OPraHU3MOB | XUMUYECKHUM COCTAB KJIETKH. 3
Y T€J HEXKMBOU MPUPO/IbI, 1€JaTh BEIBOBI Ha
OCHOBE CpPaBHEHUS

6 Xap-Thb KIETKY KaK CTPYKTYPHYIO €IMHUILY CrpoeHue KIETKH. 3

’)KHMBOTO. BIACIATH CYHICCTBCHHBIC IMPU3HAKH




CTPOCHHUSI KIICTKH.

7 OOBACHATH 0COOCHHOCTHU KJIETOYHOTO Oco0GeHHOCTH KIJIETOYHOTO CTPOCHHUS OPTaHU3MOB. BUpyCHI.
CTPOEHHS OPTaHU3MOB. BEISBIIATH
B3aUMOCBSI3U MEX]ly CTPOCHUEM U
(GYHKIUSMU KIIETOK.
8 Habmtonate u onuceiBaTh KJIETKU Ha TOTOBbIX | JIabopaTopHas padora Ne 1 «CtpoeHue KIeTOK».
MuKkponpenaparax. CpaBHUBATh UX CTPOCHUE.
9 BrinensaTs cymecTBeHHbIe Tpu3HaKu ooMeHa | OOMeH BelecTB U MpEeBpalleHHs YJHEPTUH B KiieTke. DOTOCHHTES.
BemiecTB. OOBACHATH KOCMHUYECKYIO POJIb
(dhoTocunTe3a B Onocdepe
10 BoiaensiTe cyiecTBeHHbIE TPU3HAKU buocunTtes 0enKoB.
nporiecca OnocruHTe3a OEJIKOB U €ro
MEXaHU3M
11 OOBICHATH MEXaHU3MBI PETYIISIIIU Perymnsuust mpo1ieccoB KU3HEAEATEIBHOCTH B KIIETKE.
MIPOLIECCOB JKU3HEIEATEIBHOCTH B KJIETKE
12 BrinosHenue tecta KonTpoabHas padora 1o riiaBe «OCHOBBI HUTOJOTHH — HAYKa O KIIETKE.
I'naBa 2. Pa3mHokeHre M HHAUBUAYAJbHOE Pa3BUTHE (OHTOreHe3)
OpPraHu3MoB -Syac.
13 Ornpenensats caMOBOCIIPOU3BEICHHE KaK DopMbI pa3MHOKEHUSI OpraHu3MoB. becnonoe pazMHokeHue. MuTtos.
BceoOl1ee CBOMCTBO KMBOTr'0. BIIEsITh
MIPU3HAKU IPOIecca pa3MHOKEHHUS, (POPMBI
Pa3MHOKEHHS
14 OcoOennoctu Meio3a. Onpenensats Meiio3 kak | [lonoBoe pasmHoxeHue. Meiio3.
OCHOBY I10JIOBOTO Pa3MHOXKEHUS
MHOTOKJIETOYHBIX OPTaHU3MOB
15 BoiaensTe TUIIBI OHTOTE€HE3a NunuBuayanbHOe pa3BUTHE OpraHu3Ma (OHTOTEHE3).
16 OuenuBath BiIHsiHUE (PAKTOPOB BHELTHEN Bnusinue ¢hakTopoB BHEIIHEH cpelibl HA OHTOT€HE3.
cpenbl Ha pa3BUTHE 3apobiiia. OnpenensTh
YPOBHU MPUCIIOCOOJIEHUSI OPTraHU3MOB K
M3MEHSIOIIMMCS YCIOBUSAM
17 O0o0maommii ypoxk  TeCTHPOBaHMe I10 riIase «Pa3MHOXKeHHUE U
WHAMBUAYaIbHOE pa3BUTHE (OHTOTEHE3).
I'naBa 3. OcHoBbI reneTuku -10yac.
18 OrnpenensTts riaaBHbIC 3aJa4l COBPEMEHHON I'enetnka Kak oTpacib OMOJOTUYECKON HAYKH.




FGHGTI/IKI/I.OHCHI/IBaTB BKJIaJ YYCHBIX B
PAa3BUTUC T'CHCTUKH KAaK HAYKH

19 BriiensiTe OCHOBHBIE METOIBI UC-A Mertopl uccneaoBaHus HACIeICTBEHHOCTH. DEHOTUT U TE€HOTHII. 8
HacneAcTBeHHOCTH. OnpenessiTh OCHOBHBIC
MPU3HAKU TeHOTUIA U (DeHOTHUTIA
20 BbIsIBIISATE OCHOBHBIE 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HAcJIe0BaHUs. 9
HacnenoBaHusl. OObICHATH MEXaHU3MBbI
HAaCJIEJACTBEHHOCTH
21 Hcnons30BaTh aNnropuTMBI pelieHus Pemienne reneTnyeckux 3aaad.
TeHETUYECKUX 3aJ1a4.
22 Pemrate renerndeckue 3anaun IIpakTnueckas padora Ne 1 «Pemenue reHeTH4ecKrx 3a1a4 Ha
MOHOTHOPUTHOE CKPEIIUBAHUE.
23 OOBACHATH OCHOBHBIE MOJI0KEHUS XpoMocoMHasl Teopus HACJIeJICTBEHHOCTH. | eHeTHKa moJa. 9
XPOMOCOMHOM TE€OPUH HACIICICTBEHHOCTH.
OOBACHATH XpOMOCOMHOE OTIpe/iesieHue Toja
1 HacJeA0BaHUE TPU3HAKOB, CIETIJICHHBIX C
MI0JIOM
24 Onpenensats ocHOBHbIE (OpMBI H3MEHUUBOCTH | OCHOBHBIE (POPMBI H3MEHYMBOCTHU. [ 'eHOTUITHYECKast N3MEHYNBOCTb. 10
OpraHu3MoB. BbISBIATE 0COOEHHOCTH
TeHOTUITNYECKONW N3MEHYNBOCTHU
25 BrIisiBIsITE 0COOEHHOCTH KOMOMHATUBHOM KoM6uHaTtuBHast ©3MEHUYHUBOCTb. 10
W3MEHUYUBOCTH
26 BrisiBnsaTe ocobenHocTH penotunuueckoit | deHotunuueckas n3MeH4YuBoCTh. JlaGopaTopuasi padora Ne 2 «M3yuenue 11
n3MeHunBocTH. [IpoBoauTh Onosornyeckue | peHOTUNIOB pacTeHuil. M3yueHre MoaAuPUKAITMOHHON N3MEHYUBOCTH 1
WCC-51 U JIeNaTh BBIBOJIbI HA OCHOBE MOCTPOCHUE BapUAIIMOHHOM KPUBOII».
TIOJIyYEHHBIX PE3yJIbTaTOB
27 O0600mawmuii ypok u tectupoBanue no riaBe «OCHOBbI TEHETUKW.
I'naBa 4. I'eneTnka 4yesoBeka -3 yaca
28 BoiensaTe OCHOBHBIE METO/IbI U3yUCHHUS MeTo1bl M3y4eHHs HacIeICTBEHHOCTH yenoBeka. [IpakTuyeckas padora 11
HacJeACTBEHHOCTH uenoBeka. [IpoBoauTs No2 «CocraBieHne poI0CIOBHBIXY.
OMOJIOTHYECKHE UCCIIeIOBAHUS U JIENaTh
BBIBO/IbI HA OCHOBE MOJIYUEHHBIX PE3YyIbTaTOB
29 VYcraHaBnuMBaTh B3aMMOCBSI3b T€HOTHUIA I'enoTun 1 370pOBbE YeIOBEKA. 12

YCJIOBCKA U €TI0 3J0POBb




30 O60o0marwumii ypok 1o riase «[ eHeTHKa YeIoBeKay.
I'maBa 5. OcHOBBI ceJIeKIIMH M OMOTEXHOJI0TuN -34aca
31 OmnpenensTs riIaBHbIC 337a4 1 HanpaBieHus: | OCHOBBI celleKIMU. MeTO bl CeNeKINH 12
COBPEMEHHOM CEJIEKIIUU.
32 OneHuBaTh 10CTHKEHNUS MUPOBOH U JlocTrxeHnst MUPOBOW U OTEYECTBEHHOM CEJIEKIINU. 13
OTEYECTBEHHOU CEJIEKIIUU
33 OneHnBaTh TOCTIKECHUS U TIEPCIICKTUBEI BroTexHONIOTHS: TOCTHKEHUS U TIEPCIICKTUBBI pa3BUTHS. METOT KYJIbTYPHI 13
Pa3BUTHSI COBPEMEHHOI OMOTEXHOJIOTUH. TKaHeil. KnonupoBanue
XapakTepru30BaTh ITHIECKUAE aCTICKTHI
pa3BHUTHS HEKOTOPBIX HAIPABICHUMA
OMOTEXHOJIOTUU
I'naBa 6. JBo/nronuoHHOE yueHue -15 yacon
34 OOBACHATH CYHTHOCTH SBOJIIOIIMOHHOTO VYyenue 00 3BOIOIMHA OPraHUYECKOI0 MUPA. 14
TO/IX0J1a K U3YYCHHUIO KUBBIX OPTraHH3MOB
35 OuenuBars Bkiaa Y./lapBuHa B pa3BuTHe OBomonronHas Teopus Y./ [apsuna. 14
OMOJIOTUYECKUX HAYK U POJIh SBOJIIOIMOHHOTO
yUEHHUSI.
36 Briaensars cyiecTBeHHbIE TPU3HAKY BUAA Bun. Kpurepun Buna. 15
37 OOBACHATH MOMYNSLMOHHYIO CTPYKTYpY Bua. | [lomymsiirionHas cTpykTypa Bua. 15
XapakTepru30oBaTh MOMYISIHIO KaK SAUHUILY
9BOJTIOIIH

38 BriensaTs cymecTBeHHbIC IPU3HAKY cTaauii | BumooOpa3oBanue. 16

BHUI000pa3oBanus Paznuyats popmbl

BHJI000Pa30BaHMUS.
39 Paznuuath popmbl BUI000pa3oBaHus ®dopmbl BUI000pa30BaHMUS. 16
40 O0600menne MaTepuasia U TeCTUPOBaHMeE TI0 TEMaM «YueHue 00 IBOJIIOLNUN
oprannueckoro mupa. Bun. Kpurepun Buna. BunoobpazoBanuey.

41 Pa3znuyath u xapakrepu3oBaTh GOPMBI Boprba 3a cyimecTBoOBaHUE U €CTECTBEHHBIN OTOOP — ABHKYIITHECS CHUITBI 17

00pbOBbI 3a cymecTBoBanue. OOBACHATH 3BOJIIOLIMH.

MIPUYKUHBI MHOTOOOpa3us BUIOB
42 XapakTepu30BaTh €CTECTBEHHBINH 0TOOp Kak | EcrecTBeHHbIH 0TOOD. 17
JIBUKYIIYIO CHITY DBOJIIOIINH

43 OO0bsicHATH hopMuUpOBaHHE AnanTanus Kak pe3yabTaT eCTEeCTBEHHOI0 0TO0pa. 18




MPUCTIOCOOIEHHOCTH OPraHU3MOB K CpeJie
0OUTaHUS , UBMEHYUBOCTh Y OPTaHU3MOB
OJIHOTO BHA
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S7 BoiiensaTe cylecTBeHHbIE IPU3HAKA DKkocucreMHas opranuzanus npupoasl. Komnonentsl sxocucreM. CTpyKTypa 24
skocuctembl. KitaccuduuupoBath 9KOCHUCTEM.
9KOCHCTEMBbI
58 BoiaensaTe npu3Haky IpoLeccoB 0OMeHa [ToTok 3nepruu u nuiessie nenu. Ilpakruyeckas padora Ne 4 24
BEIIECTB, KPYTOBOPOTA BELIECTB. «CocraBiieHHE CXeM Nepeaadn BEUIEeCTB M SHEPTUH (1IeTel TUTAHUS)».
59-60 BEISBIIATE CyIIECTBEHHBIE IPU3HAKHN UCKYC. | MIcKyccTBeHHBIC SKOCUCTeMbl. JIaGopaTopHas padora Ne 7 «BrisiBieHHe 25-26
skocucteM. CpaBHUBATh IPUPOJIHBIE U IUIIEBBIX LIeTIeN B MCKYCCTBEHHON 3KOCHCTEME Ha IPUMEPE aKBapUyMay.
HCKYCCTBEHHBIE 9KOCHUCTEMBI, JIeNIaTh BBIBOJBI | DKOJIOTNYECKUE TPOOIEMBI COBPEMEHHOCTH. 27-28
Ha OCHOBE CPABHEHHS.
[IpuBoUTE AOKa3aTENLCTBA (APryMEHTALINS)
HE0OX0IMMOCTH 3aIUThl OKPYKAIOIIEN CpeJIbl
61-62 [IpencTaBUTh Pe3ynbTaThl CBOETO HroroBasi koHdepenmusi «B3anMOCBsA31 OPraHU3MOB M OKPYKAFOIICH 29-30
uccinenoBanus. PopMynupoBarb, Cpeibl». 3alKTa SKOJIOTHYECKOTO MPOEKTa.
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