MynununansHoe 010 PKETHOE 00111e00pa30BaTEIbHOE YUPEKICHHUE

cpenHssi oomeoOpa3oBaTenpHas mkoma Ne 1

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Kadenpa 3amectuTens qupekropa  llpukas Ne 62-1 ot «30»
€CTECTBEHHOHAYYHBIX o YBP asrycra 2023 r.
AUCIHIIIMH Kynpsisuesa U.B.  Aupektop MBOY
Tecenxuna H.B. [Iporokosn Ne 1 ot «29» COLU Ne 1
[Tportokoa Ne 1 o «28» aprycra 2023r. Bopobbes bopuc

HukonaeBuny

aBrycra 2023r.

PABOYAS ITPOT'PAMMA
3JIEKTUBHOI'0 KYpPCa 10 OHO0JIOTHH
«IMoaroroBka k EI'D mo omostornum»

s odoyuarwmmxcest 10-11 kiaccon

V3noBasa 2023

Mectononoxexue: Tynbckas
obnacts, r. Yanosas, yn.
Bonopapckoro, A4.5



MNOSACHUTEJIbBHASA 3AIIMCKA
Pabouast mporpamma kypca o 6uosnoruun 10-11 knacc cocraBieHa Ha OCHOBE:

- (enepanbHOr0 roCcyIapCTBEHHOTO 00pa30BaTEILHOTO CTAHAAPTA CPEIHETO OOIIEro
o0pa3oBaHUs, YTBEPKICHHBIM MpHUKa3oM MUHHUCTEPCTBA OOpa30BaHUS W HAyKH
Poccuiickoit @eneparun ot 17 mast 2012 r. Ne 413;

- MPOTPaMMBI CpeJIHETO 0011ero 00pa3zoBanus 1o oruonoruu g X-XI| Ki1accos;

Heas kypca — yriayOuTh, pacllUpUTh U CUCTEMATU3UPOBATh Oa30BbIC 3HAHMS
VYAIIUXCA O JKUBBIX OpraHuU3Max, OHMOJIOTMYECKMX MpOLeccax U  SBJICHHUSX.
[Ipuoputerom mipu oTOOpe comepKaHUA Kypca SABISETCS HEOOXOIUMOCTb
(GopMHpOBaHUSA y IIKOJBHUKOB CIIOCOOOB JEATEIBHOCTH: YCBOCHHE MOHATHMHOIO
anmapara Kypca OHWOJIOTMM; OBJAJCHHE METOJOJOTUYECKUMH  YMEHUSMHY;
pUMEHEHUE 3HaHUM MTPU O0BSICHEHUH OMOJIOTMYECKHUX MPOIIECCOB, SBJICHUM, a TAKKE
PEIICHUH KOJIMYECTBEHHBIX U KAU€CTBEHHBIX OMOJIOTUYECKUX 3a]1ay.

3agaum:
o (opMupoBaHUE OCHOBHBIX KOMIIOHCHTOB COJICPKaHUS 00pa30BaHUs: 3HAHWM,
PENPOTYKTUBHBIX U TBOPUYECKUX YMEHUM, SMOITMOHAIBHOTO OTIBITA;

o (opmupoBaHre 0000IEHHOTO 3HAHUS MaTepHalIa;

o (opmupoBaHNE MOHMMAHUS yYalIUMHCS CMBICTIA BOMPOCA, €0 CTPYKTYPHI H
dynxumy;
o (opMupOBaHUE UHTEIJICKTYIbHBIX YMEHUI;

e OpraHu3anus MM03HABATCILHOU ACATCIIbHOCTH y4dallluXCsl.

e Pa3BUTh OHMOJOTUYECKYIO HMHTYHUIIUIO, BBIPA0OTATh OIPEACIICHHYIO TEXHUKY,
yTOOBl ~ OBICTPO  CHPABUTCS C MPEIJTOKEHHBIMU  3K3aMEHAIIMOHHBIMU
3aJaHUSIMU.

Ilnanupyembie pe3yJbTaThbl 0CBOCHHUSI KYPCa BHEYPOUYHOM AeSITeIbHOCTH

B pesynbpTaTe BHEYpPOUHOI AESTENBHOCTH y BBIMYCKHUKOB CpPEAHEH IIKOJIbI OyayT
c(hOpMHUPOBAHBI JTUUYHOCTHBIE, IO3HABATEIbHbIC, KOMMYHUKATUBHBIE U PETYJISATUBHBIC
yHUBEpCaJlbHble Yy4eOHbIE JACHCTBUS Kak OCHOBa Yy4e€OHOTO COTPYJAHMYECTBA U
YMEHUS YYUTHCS B OOILIEHUU.

JIN4HOCTHBIE YHUBepPCcaIbHbIE Y4eOHbIEC 1elCTBHSA:

yuawuuca nayuumcs:

- TIOJIOKUTENBHOMY OTHOLIEHUIO K HCCIIEI0OBATEIBCKON AESTEIBHOCTH,

- IPUOOPETET UHTEPEC K HOBOMY COZEPKAHUIO U HOBBIM CIIOCOOAM ITO3HAHUS;

- COPUEHTHPYETCS Ha IIOHMMAaHME TMPUYMH YyCIIeXa B HCCIEAOBATEIBCKOU
NEATEIBHOCTH, B TOM YUCJIE HA CAMOAHAJIM3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIU3



COOTBETCTBUSl  pPE3yJbTAaTOB TpeOOBAaHUSM KOHKPETHOW 3ajaye, IOHMMaHUE
IIPEUIOKEHUM U OLICHOK YUMTEIS], B3POCIBIX, TOBAPUILEH, POAUTENIEH;

- TpUOOPETET CIMOCOOHOCTh K CaMOOIEHKE HAa OCHOBE KPUTEPHUEB YCHEIIHOCTH
HCCJIEI0BATENbCKON NEATEIbHOCTH.

VUAUUILCA ROTIYYUUN 603MONHCHOCHb 013 (POpMUPOBAHU:

- BHYTpPEHHEH MO3UIIMN Ha YPOBHE NMOHUMAaHUsI HEOOXOUMOCTH MCCIIEI0BATEIhCKON
NESTEIBHOCTH, BBIPAKEHHOTO B TMpeoOJaJaHUM MO3HABATENbHBIX MOTHUBOB H
PEANnOYTEeHUH COLUAIBLHOTO CI0CO0a OLICHKHU A TENbHOCTH;

- BBIPQXKECHHOW MMO3HABATEIbHON MOTHBAIINH;

- YCTOMYHUBOrO UHTEPECa K HOBBIM CIIOCO0AM MO3HAHUS.

Ilo3naBaTeqbHBIC YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

YUAUUICA HAYYUMCA

- IPOBOJIUTH UCCIIEIOBAHUS OOBEKTOB KUBOW IPUPOIBL;

- 00BSCHATH 00IMICONOIOTHUCCKIE OCOOCHHOCTH;

- pacno3HaBaTh METOAbI U3YUEHUSI OOBEKTOB KUBON MPUPOJIbI;

- paboTaTh ¢ JJabopaTOpHBIM 000PYAOBaHUEM U NIPUEMaMH pabOThI C HUM;

- 00BSACHATH (PU3NOJIOTUYECKUE MPOIIECCHI, IPOTEKAIOIINE B )KUBBIX O0BEKTAX;

- 00BSACHATH AHATOMUYECKOE CTPOCHHE KHUBBIX 0OBEKTOB;

- OCYILECTBJIATh IOWCK HY)KHOH HWHGOpPMAalLUKM [Js BBIIOJHEHUS Y4e€OHOTO
UCCIIEJIOBAaHUSI C MHCIIOJb30BAaHUEM Y4YeOHOW M JIOTOJHUTEIBHON JINTEpaTyphl B
OTKPBITOM HH(OPMALMOHHOM MIPOCTPAHCTBE, B T. U. KOHTPOJIUPYEMOM MIPOCTPAHCTBE
WNHrepHerT;

- UCIOJIb30BaTh 3HAKU, CUMBOJIbI, MOJEIH, CXEMbI JJI PELIEHUs MO3HAaBaTEIbHBIX
3a/1a4y ¥ MPEJICTABICHUS UX PE3YJIbTATOB;

- BBICKA3bIBAaThCA B YCTHOW M MUCBbMEHHOMN (popMax;

- OpPUEGHTHpOBAThCS HA  pa3Hble  CIOCOOBI  pEUICHHs  MO3HaBaTEJIbHBIX
UCCJIEI0BATEIBCKUX 33]1a4;

- aHANIM3UPOBATh OOBEKTHI, BBIIEISATH TJIABHOE;

- YCTaHaBJIMBATh IPUYNHHO-CJIEICTBEHHBIE CBSI3H;

- CTPOUTDH PACCYKIEHHUS 00 0OBEKTE;

- BHUJAETHb MNpoOJeMbl, CTaBUTh BOMNPOCHI, BBIABUIaTh T'MIIOTE3bl, IUIAHUPOBATH U
OPOBOANUTh HAONIOJIEHUS U OKCIEPHUMEHTHI, BBICKA3bIBaTh CYXKICHHS, Je1aTh
YMO3aKJIFOUE€HHSI M BBIBOJIbI, ApI'YMEHTHPOBATH (3aLUIIATh) CBOU UIEH.

VUAUUILCA NOTLYYUUNL 03MONCHOCHb HAYYUMbBCA:

- paboTaTh C TOTOBBIMH MHUKpPOIIpENapaTaMi U U3TOTOBISThH MUKPOIIPENapaThl;

- CTaBUTh (PU3UOJOTUYECKUI SIKCIIEPUMEHT;

- paboTaTh C ONTUYECKUMHU MPUOOPAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM;

- moadupaTh OOBEKT UIg HKCIEPUMEHTa B COOTBETCTBHM C TIOCTaBJICHHBIMH
3a/1a4amu;

- YETKO U JIJAKOHUYHO (POPMYJIMPOBATH LEIH U BBIBOJBI IKCIIEPUMEHTA;

- ipu opopMIIeHUH pabOT COOII0IaTh HATJISTHOCTh, HAYYHOCTh U 3CTETUYHOCTD;

- IPOBOJIUTH IKOJIOTMYECKUI MOHUTOPHHT

- 0(OPMIISTH IKOJIOTUYECKHUE MACTIOPTa;

- 00BSACHSTH HEKOTOpbIE actiekThl 30K



- OCYIIECTBJISATb PACIIMPEHHbIH MOUCK MH(POPMAIMM B COOTBETCTBUU C
MCCIIEIOBATENIbCKOM 3ajaueil C HCIIOJIb30BAHUEM PECYpPCOB OHOIHMOTEK U CETH
WNHurepHerT;

- (pukcupoBaTh HHPOpPMaLIKIO ¢ TOMOIIbIO HHCTpyMeHTOB KT

- OCO3HAHHO M MTPOU3BOJIBHO CTPOUTH COOOIICHHSI B YCTHON M MUChMEHHOM (hopMme;

- CTPOUTH JIOTUYECKOE pPACCYXJCHHE, BKJIIOYAIOIIEEe YCTAHOBICHUE NPUIMHHO-
CJIIEACTBEHHBIX CBA3EH.

KoMmyHnKkaTHBHBbIE yHHBepPCcaIbHbIE YUueOHbIe 1eiicTBUs

YUAUUICA HAYYUMC:

- TOMYCKaTh CYIIECTBOBAHUE PA3JIMYHbBIX TOUECK 3PCHUS;

- YUUTHIBATh pa3Hble MHEHUS, CTPEMHUTHCS K KOOPAUHAIIIH;

- (hopmynHrpoBaTh COOCTBEHHOE MHEHUE U MTO3UIIHIO;

- IOTOBApUBATHCS, MPUXOTUTH K 00IIIEMY PEIICHUIO;

- cOOI01aTh KOPPEKTHOCTH B BHICKA3BIBAHUSX;

- 3aJ1aBaTh BOMPOCHI 10 CYLIECTBY;

- HCII0JIb30BATh PEUb JUIsl PETYIJISILIMM CBOETO IEHCTBUS;

- KOHTPOJIMPOBATh JEHCTBUS MapTHEPA;

- BJIaJICTh MOHOJIOTMYECKON U TUATIOTUYECKOH popmMamu peuu;

- HaXOJIUTh UH(OPMAIUIO U BBISBISATH TJIaBHOE;

- COCTaBJIATH IUIaH UCCIIEAOBAHUS U BBIICISTH IJIABHOE B IIPE3ECHTALIHH.

YUAUUILCA NOSLYYUU 603MONCHOCHb HAYUUMbCA:

- YUUTHIBATh Pa3Hble MHEHUS 1 000CHOBBIBATH CBOIO MO3HUIIHUIO;

- apryMEHTHpOBaTh CBOIO MO3UIMI0 U KOOPAMHUPOBATH €€ C MO3ULKENH MapTHEPOB
pH BEIPAOOTKE OOIIETO PEIICHUS B COBMECTHON ACSITEIbHOCTH;

- C YYETOM LieJiell KOMMYHUKAIIMU TOCTATOUYHO MOJIHO M TOYHO IME€peiaBaTh MapTHEPY
HE00X0UMYI0 HH(POPMAIIHIO KaK OPUEHTHP IS TOCTPOCHUS IEHCTBUS;

- JIOIyCKaTh BO3MOXXHOCTh CYIIIECTBOBAHUS Y JIIOACH pa3sHBIX TOUEK 3PEHUS, B TOM
Yrclie HE COBMAAAIONIMX C €ro COOCTBEHHOW, W YYHMTHIBATH MO3UIMIO MapTHEpa B
OOIIICHUY U B3aNMO/ICHCTBUH,

- OCYIIECTBJISITh B3aUMHBIM KOHTPOJb M OKa3bIBaTh MapTHEpaM B COTPYIHUYECTBE
HEOOXOIMMYIO B3aMOIIOMOIIIb;

- YCTaHABIIMBATh CBSI3b OKPYKAIOMICH CPEIbl C 00BEKTaMH KUBOM MIPUPOIBI.
PeryjsiTUBHbIE YHUBeEpPcadbHbIe YueOHbIE AelicTBUS

YUAUUICA HAYYUUMCA:

- IPUHUMATb U COXPaHATh YUEOHYIO 3a/a4y;

- YUUTHIBATh BBIICTICHHBIC YUYUTEIIEM OPUCHTHPHI JCHCTBHS,

- IUTAHUPOBATh CBOM JIEHCTBUS;

- OCYIIECTBJIATH UTOTOBBIN M MOIIATOBBII KOHTPOJIb;

- aJICKBaTHO BOCITPHHUMATD OIICHKY YUUTEIIS;

- BHOCHUTBH KOPPEKTUBHI B ICUCTBUS Ha OCHOBE MX OICHKU U y4eTa CIEIaHHbIX
OINOO0K;

- BBITIOJTHSATH Y4eOHbIe IEHCTBUS B MaTepHalie, peuu, B yMe.

VUAUWUIICA NOTIYYUN 8603MONCHOCHLb HAYUUMbCA

- IPOSABIIATH MIO3HABATEIbHYIO HHUIIUATHUBY;

- CaMOCTOSITEJIbHO YUUTHIBATH BBIIECJICHHBIE YUUTEIEM OPUEHTUPHI JEHCTBUSA B
HE3HAKOMOM MaTepuase;



- HpCO6p&30BBIBaTL IMPAKTUYCCKYIO 3a/Ja4y B IIO3HABATCIIbHYIO,
-CaMOCTOATCJ/IbHO HAXOAWTh BAPHAHTHI PCIHICHUWA M03HABaTEILHOI 3aJda4H.

COILEPKAHUE KYPCA
(70 yacos, 1 yac B Hene10, 2 T0/12)

Tema 1. buosiorusi — HayKa o ;kMBOH npupoae. MeToabl HAY4YHOI0
Mo3HaHus (2 yac)

1.1 buosnorus Kak Hayka, €€ JOCTH)KEHHUS, METO/Ibl TIO3HAHUS KUBOM IPUPOJIBI.
Posnpb 6uonoruu B GopMHUpPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MUD.

1.2 VYpoBHeBas opranuzanus u 3Bositolus. OCHOBHBIE YPOBHU OpraHU3alluU
KMUBOW  IPUPOIBI:  KJICTOYHBIM, OpPraHU3MEHHBIH,  MOMYJALIMOHHO-BUIOBOM,
OouoreoneHoTUueckui, Ouochepusiii. buonornueckue cucrembl. OOIKME TPU3HAKU
OMOJIOTUYECKUX CHUCTEM: KJIETOYHOE CTPOEHUE, OCOOEHHOCTH XMMHYECKOr0 COCTAaBa,
OOMEH BEIECTB M MPEBpPALICHUS YHEPTUU, TOMEOCTa3, Pa3apa)kUMOCThb, JABUKEHUE,
POCT M pa3BUTHUE, BOCIIPOU3BEACHUE, IBOTIOLIHS.

Tema 2. KiteTka kak onojiornueckasi cucrema (12 yac)

2.1CoBpeMeHHasl KJIETOYHAs TEOpHUs, €€ OCHOBHBIE IIOJIOXKEHHUS, pOJIb B
dbopMUpPOBAaHUHM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MuUpa. PasButuhe
3HaHUKA O KieTke. KiietouHoe CTpoeHue OpraHu3sMOB — OCHOBA €IMHCTBA
OPraHUYECKOT0 MHUpPA, JOKA3ATEIbCTBO POACTBA JKUBOU IPUPOLBI.

2.2 MuorooOpa3ue kietok. [IpokapruoTnyeckue M 3yKapuOTHUYECKUE KIIETKH.
CpaBHUTENbHASA XapaKTEPUCTHKA KIIETOK PaCTCHUM, )KUBOTHBIX, OaKTepUii, TpUOOB.

2.3 XVMMHMYECKHM COCTaB KJIETKA. Makpo- U MHUKpPOAJIEMEHTHI. B3anmocBsA3b
CTpoeHHS ¥ (PYHKIUNA HEOPraHWYECKUX W OpPraHWYeCKUX BemecTB (OeIKoB,
HYKJIEMHOBBIX KHUCJIOT, YIJI€BOAOB, JUNHUI0B, AT®), BXOASAMMX B COCTaB KIETKH.
Ponp xuMHUUYeCKUX BELIECTB B KIJIETKE U OPraHU3MeE YEI0BEKA.

24 CrpoeHue kieTkd. BzaumocBs3b cTpoeHus W (yHKUMM dYacTedl u
OpPraHOMJ0B KIJIETKH — OCHOBA €€ LEITOCTHOCTH.

2.5 OOMEH BeUIeCTB U MPEBPALICHUSI SHEPTUH — CBOIMCTBA KUBBIX OPraHU3MOB.
DHepreTMUYecKud M IUJIACTUYECKUd  oOMeH, ux  B3auMocBa3b.  Cragum
sHepreTuueckoro oOmeHa. bpoxkenne u npixanue. doTocuHTE3, €ro 3HaYEHHE,
kocmuueckass posb. Pa3pl  porocuHTe3a. CBETOBbIE M TEMHOBBIE pEaKLUU
dboToCHHTE3a, X B3aMMOCBS3b. XEMOCHHTE3. POIh XeMOCHHTE3UPYIOMUX OaKTepuid
Ha 3emuie.

2.6 T'enernueckas uHpopManus B KieTke. ['€Hbl, TEHETUUECKUN KO U €ro
CBOMCTBAa. MarpuuHblii XapakTep peaknuid OwocuHTe3a. buocuHTe3 Oenka u
HYKJIEHHOBBIX KUCJIOT.



2.7 Knerka — reHeTuyeckas €IUHHUIA YXHUBOTO. XPOMOCOMBI, UX CTPOECHHUE
(bopma u pasmepsr) U GyHKIHHA. YHCIO XPOMOCOM W WX BHJIOBOE TOCTOSHCTBO.
CoMaTnyeckne W MOJIOBBIC KICTKU. JKU3HEHHBIA UK KJICTKU: WHTepda3a U MUTO3.
MuTo03 — fejieHne COMaTHYECKUX KIIETOK. Melo3. da3el MUTO3a U MeHo3a. PazButne
MOJIOBBIX KJIETOK y PACTEHUM U )KMBOTHBIX. [[eJIeHne KIETKH — OCHOBA.

Tema 3. Opranusm kak ouosioruveckasi cucrema (16 yacon)

3.1 PasnooOpa3ue OpraHu3MOB: OJHOKJIETOYHBIE M MHOTOKJICTOYHBIC;
aBTOTPO(bI, TeTepoTpodbl. BUpychl — HEKIETOYHBIE (POPMBI KU3HHU.

3.2 BocnpousBeaeHne opraHu3mMoB, ero 3HaueHue. CriocoObl pa3MHOXKCHHS,
CXOJICTBO U pasjinuve IOJOBOr0 M Oecrmoyioro pasMHOkeHHUsA. OIIOAOTBOPECHHE Y
IIBETKOBBIX PACTCHUN M TIO3BOHOYHBIX JKHWBOTHBIX. BHelIHee W BHYTpPEHHEE
OTLJIOIOTBOPEHHUE.

3.3 OHTOreHe3 W TMpHUCYIIHUE €My 3aKOHOMEPHOCTH. OMOPHOHAIBHOE U
MOCTAMOPHOHAIPHOE pa3BUTHE OpPraHU3MoOB. [IpWuYMHBI HapyIICHUS pPa3BUTHUS
OpTaHU3MOB.

3.4 TI'enernka, ee 3amaud. HacneAacTBEHHOCTh W HM3MEHYUBOCTHL — CBOMCTBA
opranu3MoB. MeTojibl TeHeTUKU. OCHOBHBIC T'€HETHUUECKHE MOHSTUS U CHUMBOJIHUKA.
XpoMocomHas Teopusi HacleACcTBeHHOCTH. COBpEMEHHBIC MPECTABICHUSI O T'€HE U
T€HOME.

3.5 3aKOHOMEpPHOCTH HACJCJACTBEHHOCTH, WX IIUTOJIOTHYECKHUE OCHOBBI.
3aKOHOMEPHOCTHU HaCJIe/I0BaHUs, yCTaHOBJIEHHbIE I'. MeHaeneM, ux 1UTOJ0TMYECKue
OCHOBBI (MOHO- U JUTHOPHIHOE CKpeliuBaHHe). 3akoHbl T. MopraHa: CIEIICHHOE
HacJieJOBaHWE TMPU3HAKOB, HAPYIICHUE CIEIJICHUs] TEeHOB. ['‘eHeTwka TmoJa.
HacnenoBanue npu3HakoB, CUEIUIEHHBIX C MMOJIOM. B3auMopencTBre reHoB. ['eHoTun
Kak IeJIocTHas cucteMa. ['eHeTrka yenoBeka. MeTo il U3y4eHUsl TeHETUKU YeI0BeKa.
Pemenue reHetnyeckux 3agad. CocTaBlIeHHE CXEM CKpEIMBaHUSI.

3.6 3akoHoMepHOocTH M3MeHUMBOCTU. HenacnencTtBennas (MoaudukamoHHas)
n3MeHuUMBOCTh. Hopma peakumu. HacneacTBeHHass M3MEHUMBOCTb: MYyTallMOHHAs,
KOMOWHaTHBHAsI. Buapl MyTaruii 1 uX TPUYUHBI. 3HaYE€HWE U3MEHUYUBOCTU B KU3HH
OpPTraHU3MOB U B DBOJIIOIUHU.

3.7 3HaueHue TeHETHKH I MeauIuHbl. HaciieqcTBeHHbIe 00JIE3HU YelOBEKa,
UX MPUYMHBI, TpoduiIakTuka. BpeaHoe BIMsSHUE MyTareHOB, alIKOT0Jis, HAPKOTUKOB,
HUKOTMHA HA TEHETUYECKUH ammapar KJICTKHU. 3allliTa Cpeabl OT 3arps3HeHUus
MyTareHamH. BbpIsiBI€HHE HCTOYHUKOB MYTareHOB B OKpYyXKarolllel cpene
(KOCBEHHO)H OIlGHKa BO3MOXKHBIX IIOCICACTBHM WX BIMSHHUS Ha COOCTBEHHBIN
OpTaHu3M.

3.8 Cenexuusl, ee 3a1a4u U npakTuyeckoe 3HadeHue. Bkinag H.M. BaBunona B
pa3BUTHUE CEJIEKIMU: YYEHHE O IEeHTpaX MHOroo0pasusi U IPOUCXOKICHUS
KYJbTYPHBIX pPACTE€HMI; 3aKOH TOMOJIOTMYECKHUX pAJOB B  HACJIEACTBEHHOM
M3MEHYMBOCTH. METObI CENEKIIUU U UX TEHETUYECKUE OCHOBBI. MeTO/1bl BBIBEJICHUS



HOBBIX COPTOB PACTEHH, TOPOJ )KUBOTHBIX, IITAMMOB MUKPOOPTaHU3MOB. 3HaUEHUE
IFEHETUKUA I CEJNEKUHMH. DBHOJOrM4ecKkre OCHOBBI BBIPAIIMBAHMS KYJIBTYPHBIX
pacTeHUM U JOMAIIHUX KUBOTHBIX.

3.9 buorexnonorusi, ee HampaBieHus. KieTouHas M TeHHas WHXXEHEpHS,
KJIOHMpOoBaHHE. Poib  KJIETOYHOM TEOpHUM B  CTAHOBIEHUHM U Pa3BUTHH
OMOTEXHOJIOTHH. 3HaueHUWE OWOTEXHOJOTHUU [UJISi Pa3BUTHUS CEJEKIIMH, CEJIbCKOTO
XO035IUCTBA, MHUKpPOOHOJOTUYECKONM MPOMBIIUIEHHOCTH, COXpaHeHusi TeHodoHa
IUTAHEThl. OJTHYECKHE AaCHEeKThl HEKOTOPBIX MCCIIEIOBaHUM B OHOTEXHOJIOTHH
(KJIOHMpOBaHUE YEJIOBEKA, HAIIPABJICHHBIE U3BMEHEHHS TEHOMA).

Tema 4. Cucrema u MHOroo0pa3ue opranudeckoro mupa (16 yacon)

4.1 Muoroo6pasue opranu3zMoB. 3Hauenue padot K. Jlunnes u XK.-b. Jlamapka.
OCHOBHBIE CUCTEMATUYECKHUE (TAKCOHOMUYECKHE) KaTErOPUU: BUJ, PO, CEMEHCTBO,
oTpsA (MOPsAIOK), KJlacc, TUIl (OTIEIN), HapCTBO; UX COMOAYNHEHHOCTb.

4.2 TlapcTBO OGakTepuii, CTPOCHUE, KU3HEACATEIILHOCTh, PA3MHOKEHHUE, POJIb B
npupoze. bakrepuun — Bo3OyauTenu 3a00jieBaHUI pacTEHUM, )KMBOTHBIX, YEJIOBEKA.
[Ipodunaktuka 3a00€BaHUM, BEI3BIBAEMBIX OAKTEPUSIMHU.

4.3 IlapctBo TpuOOB, CTPOCHHE, IKU3HEIEATEIBHOCTh, Pa3MHOKEHUE.
Hcnonp3oBanue TrpuOOB il TOJY4YEHUS MPOAYKTOB MHMTAHUA U  JIEKAPCTB.
PacnioznaBanue cbeOOHBIX M SJOBUTHIX I'puOoB. JIMmaliHuKM, UX pa3HooOpasue,
OCOOCHHOCTH CTPOEHHUS U JKHU3HelneATeNnbHOCTH. Ponb B mpupoae rpuboB U
JIMIIIATHUKOB.

44  llapctBo  pacrenmii. Crpoenuwe  (TKaHW,  KJIETKH,  OpPraHbl),
KU3ZHENIEATEIPHOCTh M PAa3MHOKEHHE PACTUTEIBHOIO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX pacTeHuil). Pacro3HaBanue (Ha pucyHKax) OpraHoOB PaCTEHHIA.

45 MHorooOpasue pacrennii. OcHOBHbIE OTHenbl pacTeHuit. Kiaccel
MOKPBITOCEMEHHBIX, POJIb PACTEHUI B IPUPOAE U JKU3HHU YETIOBEKA.

4.6 IlapctBo >XHMBOTHBIX. OMHOKIETOYHBIE W MHOTOKJIETOUHBIE >KUBOTHBIC.
XapakTepucTUKa OCHOBHBIX THUIOB OECIMO3BOHOYHBIX, KJIACCOB YJICHHCTOHOTHUX.
OCOOEHHOCTH CTPOCHMS, KUZHEAEATEIbHOCTH, PAa3MHOXKEHHS, pOJb B MPUPOJE H
KU3HH YEJIOBEKA.

4.7 XoploBble KUBOTHbIE. XapaKTEPUCTUKA OCHOBHBIX KiaccoB. Poib B
IIPUPOAE W JKU3HU 4YeloBeKka. Pacrno3HaBaHue (Ha pPHUCYHKAX) OPraHoB M CHUCTEM
OpraHOB y KUBOTHBIX.

Tema 5. Opranusm uyejioBeKka u ero 310poBbe (16 yacon)

5.1 Txanu. CTpoeHHE M >KM3HEACATEILHOCTh OPraHOB W CHUCTEM OPTaHOB:
NUIIeBapeHUs, JAbIXaHWs, BblAeNeHUs. Pacrno3HaBaHue (Ha pPHCYHKax) TKaHEH,
OpraHoB, CUCTEM OPIaHOB.

5.2 CtpoeHne W KU3HEACSITEIBHOCTh OPTraHOB M CHCTEM OPTaHOB: OIMOPHO-
JIBUTATEIbHOU, MOKPOBHOM, KpoBooOpaiieHus, JuMmdooodpaienus. PazmMHoxenne u
pa3BuTHE yenoBeka. Pacrno3HaBanue (Ha pUCyHKax) OPraHoB U CUCTEM OpPIraHoOB.



5.3 BuytpenHnsis cpena opranu3Mma uesnoBeka. ['pynmbl kpoBu. IlepenuBanue
kpoBu. HMmmynurer. OOMEH BemIeCTB M NpPEBpAlCHHE DJHEPIMM B OpraHU3MeE
4yenoBeKka. ButaMuHsl.

5.4 HepBHas u HSHAOKpHHHAs cucTeMbl. HeilporymopanbHas peryssius
IPOLIECCOB KU3HEAECATEIPHOCTH OPraHW3Ma KaK OCHOBA €ro LEJIOCTHOCTH, CBSI3H CO
Cpenou.

5.5 Anamuzatopel. Opranbl 4yBCTB, UX pojb B opranusme. CTpoeHue u
¢yukiuu. Beicinas HepBHasa nestenbHOCTh. CoH, ero 3HaueHue. Co3HaHHE, MaMATh,
AMOILINHU, PeUb, MbllIUIeHHE. OCOOEHHOCTH TICUXUKH YEJIOBEKA.

5.6 Jluunas w oOOImECTBEHHas THWTWEHA, 3J0POBBIA 00pa3 KU3HHU.
[Ipodunaktuka UHPEKIIMOHHBIX 3a00jeBaHUN  (BUPYCHBIX, OaKTepHATIbHBIX,
IrpUOKOBBIX, BBI3BIBAEMBIX >KUBOTHBIMU). [IpemynpexaeHue TpaBMatu3Ma, MpUEMbI
oka3zaHusi nepBol mnomom. Ilcuxuueckoe M (PU3NYECKOE 30POBBE UYEJOBEKA.
®dakTopbl 370pOBb (AyTOTPEHMHI, 3aKajJuBaHWUE, JIBUTAaTelbHAs AaKTUBHOCTB).
@akTopsl pucKa (CTpecchl, TUNOJAMHAMHUS, MEPEYTOMIIEHUE, MEPEOXIAKICHHE).
Bpennbie v mosje3Hble TPUBBIYKH. 3aBUCHUMOCTH 3/I0POBbSl YEJIOBEKA OT COCTOSIHHS
okpyxatomeid cpenpl. CoOoJeHue CaHUTApPHO-TUTMEHWYECKUX HOPM M IPaBUI
3I0pOBOro o0Opa3za »xu3HHU. PenponykTuBHOE 310poBbe uenoBeka. [locnencTBus
BIIMSIHUSL QJIKOTOJISI, HUKOTHMHA, HAPKOTUYECKUX BEIIECTB HAa Pa3BUTUE 3apOAbIIIA
YeJ0BeKa.

Tema 6. DBoJIIOIIUA )KUBOI MPUPOALI (64aCOB)

6.1 Bua, ero xpurepum. llomynsmus — CTpPyKTypHas CIWHWIIA BHIA H
AJIEeMEHTapHasi eIuHUIA IBOIOIMK. MukposBosorus. OO0pa3oBaHe HOBBIX BHJIOB.
Cnioco6bl BU1000pa30BaHuUs.

6.2 Pa3BuTHE SBOJIOIMOHHBIX HJeH. 3HAUYCHHE JBOJIOIMOHHOW Teopuu Y.
JlapBuHa. B3auMOCBsI3b IBMXKYIIUX CHUJI SBOJIIOIUU. DOPMBI €CTECTBEHHOTO OTOOPA,
BUJIbl  OOpbObI  3a  cyuiecTBoBaHue. (CHHTETHYECKass TEOpPHUs  HBOJIIOIUU.
OnemeHTapHbie ¢aktopel 3Bosonuu. HcecnenoBanuss C.C. UYerBepuxoBa. Pomb
ABOJIIOIIMOHHOW Teopud B (HOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYUYHOMU
KapTHUHBI MUPA.

6.3 JlokazaTrenbCTBa HSBOJIONMH >KUBOM TPHUPOABL. Pe3ynbTaThl HBONIOIUU:
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB K CpeJie OOMTaHusl, MHOT000pasue BUIOB.

6.4 MakposBomtonus. Hanpasnenust u mytu sBosoruu (A H. Cesepiios, U.N.
[maneraysen). buonoruueckuii mporpecc u perpecc, apomopdo3, uanoaganTanus,
nerenepauud. IlpuunmHbl OMOJNIOrMYECKOro TMporpecca U perpecca. [ unoress
BO3HUKHOBEHUS XM3HU Ha 3emiie. OCHOBHBIE apoMOp(h03bl B 3BOJIOLMHU PACTEHUHN U
KUBOTHBIX. Y CIIOKHEHHUE KUBBIX OPraHU3MOB B IPOLECCE IBOJIIOLUU.

6.5 Ilpoucxoxaenue uenoBeka. UenmoBeK Kak BHJ, €r0 MECTO B CHCTEME
OpraHUYecKOro Mupa. ['MmoTe3bl MPOUCXOXKICHHS 4YeaoBeKa. J[BMIKYIIME CHIIBI U
ATalbl 3BOJIIOIUU YEJIOBEKA. YeloBEeUeCKUe pachl, UX T'€HETUYECKOE POJICTBO.



buoconuansHas npupoza denoBeka. ColuanbHas U IPUPOAHAs Cpena, aJanTaluu K
HEU 4YeoBeKa

Tema 7. DkocucTeMbI H PUCYIIME HM 3aKOHOMepHOCTH (4 yaca)

7.1 Cpenpl oOMTaHUsI OPraHU3MOB. DKOJIOTHYECKUE (PaKTOpbl: aOMOTUYECKUE,
OMoTHYECKHE, UX 3HaYeHUE. AHTPOIIOTCHHBIN (PaKTOpP.

7.2 Dxocuctema (OMOTEOIEHO3), €€ KOMIOHEHTHI: MPOMYIIEHTHI, KOHCYMEHTHI,
penyueHTsl, uX poib. BumoBas W NOpPOCTpaHCTBEHHAs CTPYKTypa SKOCHCTEMBI.
Tpoduueckue yposuu. Llenu u cetn mutaHus, ux 3BeHbs. [IpaBuia 3KOIOTHYECKOM
nupamubl. CocTaBlieHME CXEM Tepelladyd BelleCcTB W dHepruu (uened u cerei
MTATAHUS).

7.3 PaznooOpasue skocuctem (OmoreorneHo3oB). CamMopa3BUTHE W CMEHA
HKOCHCTEM. Y CTOMYMBOCTh U JWHAMHUKA 3KocucTeM. brojormdeckoe pazHooOpasue,
CaMOpPETyYJISILMS U KPYTOBOPOT BEILECTB — OCHOBA YCTOMYHMBOI'O Pa3BUTHSL SKOCUCTEM.
[IpyunHBl yCTOMYMBOCTH M CMEHBI 3KOCUCTEM. V3MeHEHHs B 3IKOCHCTEMAX IO
BIMSIHUEM JIEATEIbHOCTH YEJIOBEKa. ATpPOIKOCHUCTEMBI, OCHOBHBIE OTIMYUSA OT
OPUPOJIHBIX IKOCUCTEM.

7.4 buochpepa — rnobanbHas skocuctema. Ydyenue B.M. Bepnaackoro o
ouocdepe. Kupoe BemectBo, ero GyHkiuuu. OCOOCHHOCTH pachpeeeHus
O6uomaccel Ha 3emie. bruonorudyeckuii KpyroBopoT BELIECTB U MPEBPALLEHUE SHEPTUU
B Onocdepe, poJib B HEM OPraHW3MOB Pa3HBIX APCTB. DBOIIOIUS OHOC]EpHI.

7.5 T'mobanbHble u3MEHEHUST B Ouocdepe, BBI3BAHHBIC JEATEIHLHOCTHIO
YyesioBeKa (HapylIeHHEe 030HOBOTO AKpaHa, KUCIOTHBIE 0K, MAPHUKOBBIN 3(PpPeKT
u ap.). Ilpobnemsl yctoitunBoro paszButus ouocheprsl. CoxpaHeHne MHOT000pas3us
BUJIOB KaK OCHOBa ycroilumBocTH Ouocdepsl. [IpaBuia moBeneHuss B MPUPOIHON
cperne.

TemaTu4eckoe NVIAHNPOBaHUE Y4eOHOr0 MaTepuaJia

Ne Tema
10 KUIACC
Tema 1. Buosorusi — Hayka 0 ;KuBOii npupoje (2 yaca)
1 buonorus kak Hayka, ee JOCTH>KEHUS, METO bl TO3HAHUS
YKUBOU MPUPOJIBL.
2 YpoBHeBasi opraHu3ais Ku3Hu.
Tema 2. Kiterka kak 6uosiornyeckas cucrema (12 yacon)
3 CoBpemeHHas KJIeTOYHas TEOPHs.
4 MHoroo0pa3ue kinetok. [Ipokapuotuueckue u
AYKAPUOTUYECKUE KIICTKHU.
3) XUMHUYECKHUM COCTAB KJIETKH.
6 Crtpoenue kineTku. BzaumocBsi3b cTpoeHus U QyHKIMMA
4acTeil U OpraHoMI0B KJIETKH — OCHOBA €€ 1[EJI0CTHOCTH.




OOMeH BemecTB U MPEeBpaIeHUs] YHEPTUU — CBOMCTBA JKUBBIX
OpraHU3MOB. DHEPTETUUYECCKUH U IIIACTUICCKUN OOMEH, UX
B3aMMOCBSI3b.

Cragun sHepreTHueckoro oomena. bposkenue u qpixanue.

DOTOCUHTES, €T0 3HAYCHUE, KOCMUYECKAs! poJib. Da3bl
¢doTocuHTe3a. CBETOBBIC U TEMHOBBIC peakiny (HOTOCHMHTE3A,
WX B3aUMOCBA3b. XEMOCHHTE3. POJIb XEMOCHHTE3UPYIOIINX
OakTepuil Ha 3emie.

10

['enetnaeckas nHGopManms B KiieTke. [ €Hbl, TCHETHUECKHIMA
KO/l ¥ €T0 CBOMCTBA. MaTpU4YHbIN XapakTep peakiui
OnocuHTE3A.

11

buocunTes Oenka u HYKJICMHOBBIX KHUCJIOT.

12

KiieTka — reHeTndeckas eIMHUIA )KUBOTO. XPOMOCOMBI, X
ctpoenue (popma u pazmepsl) v Gynkiuu. Yucino xpomocom
U UX BUJOBOE NOCTOSHCTBO. COMAaTUYECKUE U MOJIOBBIE
KJIETKHU.

13

JKu3HeHHBIN UK KISTKH: HHTepdaza u MUT03. MUTO3 —
JIEJICHUE COMAaTUUYECKUX KJIeTOK. Melo3. da3bl MUTO3a U
Meno3a.

14

Pa3BuTHE MOJIOBBIX KJIIETOK Y PACTEHUM U )KUBOTHBIX.
JleneHue KjIeTKU — OCHOBA.

Tema 3. Oprannsm kaxk 0M0JIOrHYECKas CUCTEMA
(124acoB)

15

Pa3noo6pa3ue opraHu3MoOB: OJTHOKJIETOYHBIC U
MHOTOKJIETOYHBIE; aBTOTPO(PHI, TETEPOTPODHI.

16

Bupycel — HekeTouHbIe (POPMBI JKU3HU.

17

BocrnpousBenenre opraHu3MoB, ero 3nauenue. CriocoObl
Pa3MHOXEHUS, CXOJICTBO U PA3IM4KE MOJIOBOTO U 0ECIOI0ro
pasMHOXeHus. OIIOAOTBOPEHHUE Y LIBETKOBBIX PACTEHUN U
MIO3BOHOYHBIX )KUBOTHBIX. BHENTHEE U BHYTpEHHEE
OIUIOJOTBOPEHHUE.

18

OHTOoreHes u Mpucyme eMy 3aKOHOMEPHOCTH.
OMOpHOHAIBHOE U TOCTAIMOPUOHAIIEHOE Pa3BUTHE
opranu3moB. [[pruuuHbI HapyIIeHUS Pa3BUTHS OPTAaHU3MOB.

19

I'eneruka, ee 3agaun. HacneacTBEHHOCTh M U3MEHUYUBOCTD —
CBOMCTBA Oprannu3MoB. MeToibl reHeTUKH. OCHOBHBIE
F€HETUYECKUE TTOHATHUS U CUMBOJIMKA. XPOMOCOMHAsI TEOPUS
HacJiecTBeHHOCTH. COBpEMEHHbIE MTPEJCTABIICHHS O TEHE U
TEHOME.

20

3aKOHOMEPHOCTH HACIIEACTBEHHOCTH, UX IIUTOJIOTHICCKUC
OCHOBBI. 3aKOHOMEPHOCTH HACJIeIOBaHUS, YCTAaHOBIICHHBIE [ .
Menpenem, UX MUTOJIIOTUYECKHUE OCHOBBI (MOHO- U
JTUTHOPHUIHOE CKPEITUBAHHUE).

21

3akonsl T. MopraHa: CuenieHHOe Hacae0BAHNE TPU3HAKOB,
HapyllIEeHUE CUEIVIEHHS T€HOB. [ 'eHeTuka nosna.




HaCHeI[OBaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

22 | BzaumopeiicTBrue TeHOB. [ €HOTHIT KaK IeTOCTHAs CHCTEMA.
I'eneTnka yemoBeka. MeToapl H3y4CHHS TEHETUKH YEIOBEKA.
Pemenne renernuecknx 3aga4. CocTaBieHHE CXeM
CKpeIIBaHUS.

23 | 3aKOHOMEPHOCTH U3MEHYMBOCTH. HeHacnencTBeHHAS
(MomuduKanmoHHas ) U3MEHUYHBOCTh. HopMa peakiuu.
HacnencTBenHas N3MEHYMBOCTH: MyTallMOHHAS,
KOMOWHAaTHBHAsI. Buapl MyTanuii 1 uX MpuIuHbL. 3HAYCHUE
M3MEHYMBOCTH B KU3HU OPTAaHU3MOB U B DBOJIFOIIUHU

24 HacnencrBennbie 007€3HM YeOBEKa, UX TPUUUHBI,
npodmrakTuka. BpenHoe BiusiHIE MyTareHOB, aJIKOTOJIA,
HAapKOTHUKOB, HUKOTHHA Ha TCHETUICCKUI anmapat KICTKH.

25 | Cenexuusl, €€ 3aa4M U MPaKTUYECKOE 3HaAUeHUE. MeTo1bl
CEJICKITU.

26 | buotexHonorus, ee HanpapieHus. Kierounas u reHHas
WHXXEHEPHSs, KIIOHHPOBaHUE.

Tema 4. Cuctema u MHOTOOOpa3ue opranu3mos (16
4acoB)

27 Cucremartuka. [{apctBo bakTepuu.

28 | LapctBo ['pu6sl. JInmaiHuky.

29 | LlapctBo Pacrenus. Kopens kak opran pacrenus. Jluct —
OpraH pacTeHHUs
IToGer. Ctebenb.

30 [IBeTok — Bugon3MeHeHHbIH mooer. [Inoasr u cemeHa.

31 | Bogopocnu. Mxu. [lanopoTHUKOOOpa3HbIE.

32 | 'omocemennsie. [lokpeITOCEMEHHBIE.

33-34 | TpenupoBoUHas paboTa

11 KJIACC

1/35 | Hapcreo XKusotheie. [Tpocteitime. Kinaccsr KopHeHOXKH,
Kryrukossie, UH}py30pHn.

2/36 | Tun Kumeunonosnoctasie. Tun [Tnockue yepBu. Kinaccel
Pecanunbie uepBu 1 CocabIuKH.

3/37 | Knacc Jlentounsie uyepBu. Tun Kpyribie uepsu.

4/38 | Tun Konbuateie yepBu. Tun Mostrocku. Kimaccbr
bproxonorue u /IsyctBopuartsie.

5/39 | Tun Ynenuncronorue. Kitacc Pakoobpasusie. Kiacc
[Tayxoo0Opa3Hsble.

6/40 | Kitacc Hacekomebie. Tun Xopuossie. Kinace JIaHIIETHUKH.

7/41 | Kitacce Pri0s1. Kitace 3eMHOBOIHEIE.

8/42 | Knacc Ilpecmbikatomuecs. Kimace ITTump.

9/43 | Kmacc Mnekomnuratomue. CTpoeHue.

10/44 | Knacc miekonuraromue. MHOroooOpasue.

Tema 5. Opranusm 4ejioBeKka u ero 310poBbe (16 yacos)




11/45

Tkanu. OnopHO-/IBUraTeIbHask CUCTEMA.

12/46 | Ckenet yenoBeka. MBIIIITHI.

13/47 | Baytpennsis cpena opraam3ma. Kposs. UMMyHHTET.

14/48 | KpoBooOpamenue. JlaBnenne kposu. [Tymnbc.

15/49 | deixanue. 'a3000MeH B JIETKUX U TKAHX.

16/50 | ITuTanue U NUICBapEHHE.

17/51 | OOGMeH BerecTB. 3HaYEHUE BUTAMUHOB B OOMEHE BEIECTB.

18/52 | Beinenenue. MoueBbienurenabHas cucrema. Koxa.
Tepmoperynsauns opraausma.

19/53 | Perynsiuus ¢yHKIMN B OpraHu3Me. DHIOKPHHHAS CHCTEMA.
I'opMOHBL.

20/54 | HepBHas cucrema u ee pyukuun. [Torstue o pedriekcax.

21/55 | HHC. CriuuHO# 1 rooBHOM Mo3r. [lepudeprueckas HepBHasI
cucTema.

22/56 | Anammzaropsl. CtpocHue U GyHKIHH I1a3a. CayxoBo
aHaIN3aTop.

23/57 | Opranbl paBHOBECHS, MBIIIEYHOTO M KOYKHOTO YyBCTBA,
00OHSIHUE U BKYC.

24/58 | BH/: Ocobennoctu ncuxuku dyeaoseka. Co3nanue. [TaMsTh.
Omonuu. Peus. Mpmuienue. CoH.

25/59 | 3mopoBsiit 00pa3 xu3HU. JInUHAs U 00IIeCTBEHHAS THTUCHA.
15. [Ipodpunaktuka nHPEeKIMOHHBIX 3a00aeBannii. Oxka3zaHue
MEPBOM TOMOIIH.

26/60 | [Tcuxuueckoe u pu3HIEcKOe 370POBbE UeIOBeKa. BpeaHbie u
M0JIC3HBIC TTPUBBIUKH.
Tema 6. DBoJoLUsI ;KUBOI MPUPO/IbI (6 YacoB)

27/61 | 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH (TIOIYJISIIMOHHO-
BHJIOBOM YPOBEHbB KU3HU)

28/62 | 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH (TIOIYJISIIMOHHO-
BHJIOBOM YPOBEHbB KU3HU)

29/63 | 3aKOHOMEPHOCTH U3MEHYMBOCTH

30/64 | OCcHOBBI CENEKIMU U OMOTEXHOJIOTUH

31/65 | Pa3BuTHE SBOIOIIMOHHBIX MPEACTABICHUH B OMOJIOTHH.
CunTeTHYeCKas TEOPHS IBOJIOIIHH.
Tema 7. DkocucTeMbI M MPUCYIIHE HM 3aKOHOMepHocTH (4
yaca)

32/66 | Dxonorust opranu3mMoB. CooOIIeCTBa KHUBBIX OPTAHU3MOB

33/67 | Dxocucrembl. OCHOBA OXPaHBI IPUPOIBI

34/68 | JlemoHcTpanmonHslii BapuanT EI'D




JIMTEPATYPA J1JISA YUUTEJIA

VYyebnbie mocodusi, pazpadotannbie ¢ yaactaem OUIIN, mo moarotoske k EI'D mo
ounonorun

https://consortium.irooo.ru/shkoly-uluchshayushchie-rezultaty/v-pomoshch-
uchitelyu/uchitelyu-bioloqii

JIMTEPATYPA JJIS YHAIIUXCA

VYyebnble nocobus, pazpadorannsie ¢ yuactuem OUIIN, no noarotoske k EI'D no
OuosIoruu

JJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCbI

https://obrnadzor.gov.ru/navigator-gia/materialy-dlya-podgotovki-k-eqge/

https://bio-ege.sdamqia.ru/



https://consortium.irooo.ru/shkoly-uluchshayushchie-rezultaty/v-pomoshch-uchitelyu/uchitelyu-biologii
https://consortium.irooo.ru/shkoly-uluchshayushchie-rezultaty/v-pomoshch-uchitelyu/uchitelyu-biologii
https://obrnadzor.gov.ru/navigator-gia/materialy-dlya-podgotovki-k-ege/
https://bio-ege.sdamgia.ru/
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