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[Tnanupyemsble pe3ynbTaThl OcBoeHUs npeamera «buonorusy», 9 kiacc
Jluunocmmuuie pezyromamol:
Y yuenuka o0yoym cghopmuposanui:
3HaHUE OCHOBHBIX NMPUHILIMIIOB U MPABWJI OTHOILICHUS K KHBOM MPUPOJIE, OCHOB 3I0POBOT0 00pa3a )KU3HU U 310POBhE-COCPETatONINX TEXHOIOT HIA;
peayinzainus yCTaHOBOK 3/I0pOBOTO 00pa3a KU3HU;
[103HABATENIbHBIE HHTEPECH 1 MOTUBBI, HAIIPaBJIEHHbIE HAa U3YYEHUE )KMUBOW IIPUPO/Ibl; HHTEJUIEKTYalIbHbIE YMEHUS (JI0Ka3bIBaTh, CTPOUTD
paccyXIeHus, aHAIU3UPOBaTh, CPABHUBATH, JIeJaTh BHIBOJBI U JIP.);
BOCIIUTAHME Y YYALUXCSl YyBCTBA FOPAOCTH 332 POCCUIICKYIO OMOJIOTMUECKYIO HAYKY;
coOJIOAaTh MpaBUJia MOBEICHUS B IPUPOJIE;
MTOHMMAaHHUE OCHOBHBIX (DaKTOPOB, ONPEAEIAIONIUX B3aUMOOTHOLICHHS Y€I0BEKa U IPUPOJIbI;
Mozym 0btmb chopmuposans:
YMEHHE YYalllMMUCS PEeaJIu30BbIBaTh TEOPETUUECKUE TO3HAHUS HA MPAKTUKE;
MOHMMAaHKE YYaIIUMHKCS LIEHHOCTH 3/I0pOBOTO M O0e30macHoro obpasa KU3HU;
MIPU3HAHUE YYALIUMUCS [IEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUIX U HEOOXOAUMOCTH OTBETCTBEHHOI'0, OEPEKHOI0 OTHOLIEHHUS K OKpYXKarolIen
cpene;
Memanpeomemmnule pe3yibmamot.
Pecynamuensvie:
Oodyuarowguiica nayuumeces:
OIIpeIeNIATh MOHATHS, (POPMHUpPYEMBIE B TIPOLIECCE U3YUECHUS TEMBI,
KJIaCCU(UIUPOBATh U CAMOCTOATEIBHO BEIOMPATh KPUTEPUH [T Kilaccu(pUKaIuuy;
CaMOCTOSITENIbHO (POPMYITMPOBATH POOIEMBI UCCIIEJOBAHUS M COCTABIIATH MTO3TANHYIO CTPYKTYPY OYIYyIIEro caMOCTOATEIbHOTO UCCIIE0BAHUS;
IIPY BBIIIOJIHEHUU JTAOOPATOPHBIX U MPAKTUYECKUX pabOT BHIOMPATh ONTUMANIbHBIE CIIOCOOBI IEHCTBUI B paMKax MPEVI0KEHHBIX YCIOBUH U
TpeOOBaHUI U COOTHOCUTH CBOM JIEMCTBUS C IJIAHUPYEMBIMH pe3yJIbTaTaMu;
Odyuarowguiica noayuum 603MOMCHOCMb HAYUUMbCA:
yCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXy COOBITUSMU, SBICHUSIMU;
MPUMEHSTh MOJIETTU U CXeMBbI JJIsl pelIeHHs] Y4eOHbIX U T03HaBaTeNbHBIX 3aj1a4;
BJIa/IETh IPUEMAaMHU CMBICIOBOI'O YTEHHUS, COCTABIIATh TE3UCHI U IUIAH-KOHCIIEKTHI 110 PE3y/IbTaTaM YTEHHUS;
OpPraHHU30BbIBATH YU4EOHOE COTPYAHHUYECTBO U COBMECTHYIO EATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMM;
UCMOJIb30BaTh MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUHU TPH MOATOTOBKE COOOIIEHUH, MyIbTUMEANMHBIX Mpe3eHTalNH;
JI€MOHCTPHUPOBATH 3KOJOTMYECKOE MBILIUICHUE U IPUMEHSTh €r0 B IOBCETHEBHOM KU3HU

Ilo3nasamenshule:
Oobyuarowuiica nayuumces:
AHamM3upoBaTh, CPABHUBATH, KIIACCH(PHUIIMPOBATH U 0000IIATH (PaKTHI U SIBJICHUS. BBISBISATH MPUUUHBI U CICICTBHS MMPOCTHIX SBICHHM.



OcyiecTBIATh CpaBHEHHE, CEPUALINIO U KJTACCU(PUKALIUIO, CAMOCTOSTENIBHO BbIOMpasi OCHOBaHMS U KPUTEPUHU IS YKA3aHHBIX JOTHUYECKUX OIEpaluii;
CTPOUTH KITACCU(PHUKAIMIO HA OCHOBE JUXOTOMUYECKOT'O JIEJICHUS (Ha OCHOBE OTPHIIAHUA).

CTpouTh JIOrHuecKoe paccy>kKIeHHe, BKIIIOYAIOIee YCTaHOBIEHUE TPUYMHHO-CIIEICTBEHHBIX CBSA3CH.

Co3maBarh CXeMaTUYECKHE MOJICNIN C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocTaBnATh TE3UCHI, pa3IHMyYHbIe BUJIbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh MHGOPMAIUIO U3 OJHOTO BUA B IpYyrou (Tadnuiy B
TEKCT U Tp.).

Oobyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:

BbauTHIBaTH BCE YPOBHH TEKCTOBOM MH(OPMAIIHH.

YMeTh orpenessTh BO3MOKHBIE HCTOYHUKU HEOOXOJUMBIX CBEICHUMN, MPOU3BOAUTH MOUCK HHPOPMAIINH, aHATU3UPOBAThH U OLICHUBATH €€
JIOCTOBEPHOCTD.

CpencTBoM (pOpMHPOBAHUS TTO3HABATEILHBIX CIYKHUT y4eOHBI MaTepHall, U MPEXk/Ie BCET0 MPOAYKTUBHBIC 3aJaHNs y4eOHUKA.
Kommynukamuenwie:

CamoCTOATeIbHO OPTraHU30BBIBATh y4eOHOE B3aMMO/ICHCTBHE B TPYIIE (OMPEASISATh O0IIHE IeNH, PacIpeleNIATh POJIH, IOTOBAPUBATHCS APYT C
JIPYroM | T.1.).

[IpenMeTHBIC pe3yIbTATHI:

Oobyuarowuiica nayuumcea:

(OpPMHUPOBAHNIO CUCTEMBI HAYYHBIX 3HAHUI O JKUBOW MPUPOJIE U 3aKOHOMEPHOCTSIX €€ pa3BUTHSI, HCTOPHUECKH OBICTPOM COKPAIICHUU
OMOJIOTMYECKOro pa3HooOpasus B Ouocdepe B pe3ynbrare ASSITET-HOCTH YeIOBEKa ISl CO3/IaHUS €CTECTBEHHO-HAYUYHOM KapTUHBI MHUPA;
(OopMHPOBAaHUIO MEPBOHAYATBHBIX CUCTEMAaTU3MPOBAHHBIX MIPEJICTABICHUNA O OMOJIOTHYECKUX 00BEKTAX, MPoLleccax, ABIECHUAX, 3aKOHOMEPHOCTSIX, 00
OCHOBHBIX OMOJIOTHYECKUX TEOPHSIX, IKOCUCTEMHOM OpraHU3aIluH KU3HH, O B3aUMOCBSI3U )KHBOTO U HEXXUBOTO B OMochepe, HaCIeICTBEHHOCTH U
W3MEHUYUBOCTH; OBJIQJICHUE TIOHATUHHBIM aIllapaToM OHOJIOTHH;

MPUOOPETEHUIO OTBITA MCIIOIB30BAHMS METOI0B OMOJIOTMYECKON HAYKH U TPOBECHUS HECTOKHBIX OMOIOTHYECKUX IKCIIEPUMEHTOB ISl H3yUeHUS
KUBBIX OPraHU3MOB U YeJIOBEKa, MPOBEACHUIO KOJIOTMYECKOI0 MOHUTOPHHTA B OKPYIKaIOIIEH Cpe/ie;

Oobyuarowguiica noayuum 603mMO0}HCHOCHb HAYUUMbCA:

OBJIQJICHUIO METOJaMH OMOJIOTHYECKOM HayKu: HAOII0JeHHE U OMMCaHNEe OMOJIOrHYeCKUX 00BEKTOB U MPOIIECCOB; TOCTAHOBKA OMOIOTMUECKUX
AKCIIEPUMEHTOB U O0BSICHEHHE UX PE3YIbTaTOB,;

aHaJIM3Y U OLIEHKE MOCIEACTBUM NeATEIIbHOCTH YEJIOBEKa B MIPUPO/IE, BIAUSHUS (PaKTOPOB pUCKA HA 3/JOPOBbE YETIOBEKA.

paboTaTh ¢ OMOIOTUYECKUMU MPUOOPAMH U MHCTPYMEHTaMH (IIPETapoBalIbHbIE UTJIbI, CKATBIIEIH, JTYIbI, MUKPOCKOIIBI).

Conep:xanue yueoHoro npeamera «buosorusy», 9 kiace (68 yacon)

[Ipenmer «buomnorus» B 9 knacce nuzydaercs Ha 6a30BOM ypoBHE. YUaluMcs mpeanaraercss 6a3oBoe cojiep:kanue yueOHoro npeamera «buomaorus.
I'naBa 1. BBenenue. buoJiorusi B cucreme Hayk (2 4.)

buonorus kak Hayka. MecTo OMOJOTHH B ccTeMe HayK. 3HaueHHue OMOJIOTHH TS TIOHUMAaHUS HAyYHOU KapTUHBI MUpa. MeTobl OHOTOTHYECKHIX
uccinenoanuii. [lonsitue «ku3ubpy. CoBpeMeHHbIe HayYHbIE IPECTABICHUS O CYIIIHOCTH KU3HH. 3HaYeHHE OMOJIOTHYEeCKON HayKH B I€ATEIbHOCTH
4eJI0BEKa.

JleMOHCTpaluu: MOpPTPEThl yUEHBIX-010I0T0B; cxema «CBsi3b OMOJIOTHH C APYTUMU HayKaMm».
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I'naBa 2. OCHOBBI HMTOJIOTHH - HAYKH 0 KjeTke (10 4.)

[Ipeamer, 3aga4u ¥ METOJIBI UCCIEAOBAHUS IIUTOJIOTUU KaK HayKu. VlcTopust OTKPBITUS U U3ydeHust KiIeTKU. OCHOBHBIE MOJIO0XKEHUS KJIIETOUYHOM TEOpUH.
3HayeHHe UTOJOTUYECKUX UCCIIeIOBAaHUH ISl pa3BUTHS OMOJIOTHHU U IPYTUX OUOJIOTMYECKUX HAayK, METUIMHBI, CEIbCKOTO X035 CTRA.

KreTtka xak cTpykTypHas ¥ (yHKIIMOHAIbHAS SAMHUIIA )KUBOTO. XUMHYECKHI cOCTaB KIeTKH. OCHOBHBIC KOMITOHEHTHI KIIeTKH. CTpoeHue MmeMOpaH u
anpa, ux Gynkuuu. Llurormnasma u ocHoBHbIE opranouabl. X ¢pyHKINU B KIIETKE.

OcobeHHOCTH CTPOCHUS KIETOK OaKkTepuii, rpuOOB, )KUBOTHBIX U PacTeHUNA. BUpycHI.

OOMeH BellecTB U MpeBpalleHus 3Heprus B kieTtke. CrocoObl MoJydeHus: OpraHMYeCKHUX BEIIECTB: aBTOTPOdBI U TreTepoTpodbl. DOTOCHUHTES, €TO
KOCMHYECKasi poiib B buocdepe.

buocunTtes 6enkoB. [Tonstue o rene. JIHK - uctounuk renerudeckoit nHGpopmaruu. I eHeTnueckuii ko, MaTpuyHbIN MPUHIAIT OMOCHHTE3a OCIKOB.
O6pazoBanue PHK no marpune JIHK. Perymsiuus Guocunresa.

[TonsTre o roMmeocTase, peryisaius MpoLeccoB NPEBPAIICHNS BEUIECTB U IHEPTHH B KIIETKE.

JleMOHCTpanuu: MUKpOIpenaparhl KIETOK paCTEHUH U )KUBOTHBIX; MOJIENb KJIETKH; ONBITHI, WIUTIOCTpUpYIoIIKe mpouece ¢porocuntesa; moaenu PHK u
JIHK, pa3nu4HbIX MOJEKYJ U BUPYCHBIX YaCTHII; CXeMa IyTel MeTa0oIr3Ma B KIETKe; MOAeb-ammuinKanus «CHHTe3 OeKay.

JlaGopaTtopHbie pabOTHI:

CrpoeHue 3yKapuOTHYECKHUX KJIETOK y PACTEHUH, )KUBOTHBIX, TPUOOB U MPOKAPUOTUUYECKHUX KIIETOK y OaKTepHUH.

I'naBa 3. PazMHOkeHMe 1 MHAUBUAYAJIbHOE Pa3BUTHE (OHTOreHe3) OPraHu3MoB (5 4.)

CamMoBocnpon3BeieHHe - BceoOIee CBONCTBO KUBOro. @opMbl pa3MHOKEHHs OpraHu3MoB. becrnonoe pasMHOXkeHHE U ero TUIlbl. MUTO3 Kak OCHOBa
0€ecIoioro pa3MHOXKEHUSI M pOCTa MHOTOKJIETOUHBIX OPTraHU3MOB, €r0 OMOIOTUYECKOe 3HAYECHHUE.

[TonoBoe pazmuoxkenne. Meiio3, ero 6uosornyeckoe 3HadeHre. bruomornueckoe 3Ha4YeHUE OTIOIOTBOPEHUS.

[ToHsITHE UHAUBUAYAIBHOTO Pa3BUTHSI (OHTOTE€HE3a) Y PACTUTEIBHBIX M )KUBOTHBIX OpraHu3MoB. Jlenenue, poct, nuddepeHuanms KIeToxk,
OopraHoreHes, pa3MHOXEHHUE, CTapeHHue, CMePTh ocolel. Brusinue pakTopoB BHENTHEHN CpeJlbl HA pa3BUTHE 3apOJIbIIIA. YPOBHU MPUCTIOCOOICHHS
OpraHu3Ma K U3MEHSIOIIMMCS YCIOBUSAM.

JeMoHcTpanum: TaOIUIBI, WUIIOCTPUPYIOLINE BUIBI OECHOJOT0 M IOJOBOIO PAa3sMHOXKEHMS, SMOPUOHAIBHOTO U MOCTAMOPHUOHAILHOIO Pa3BUTHUS
BBICHIMX PACTEHUM, CXOJICTBO 3apPOJbIIIEH TO3BOHOYHBIX )KMBOTHBIX; CXEMbl MUTO3a U Mei03a.

I'naBa 4. OcHoBbl reneruku (10 4.)

I'eneTnka kak oTpaciib OMONOTHYECKON HayKu. ICTOpHs pa3BUTHS T€HETHKU. 3aKOHOMEPHOCTH HACIIEOBaHUs TPHU3HAKOB KUBBIX OpraHU3MOB. PaGoThI
I Mennensi. MeTonbl ucciieoBaHUST HACIEICTBEHHOCTH. [ MOPHIOIOTHYECKHIT METOI N3YYSHHST HACIIEICTBEHHOCTH. MOHOTHOPHUIHOE CKPEIIUBAHHUE.
3akoH NHOMHHHpOBaHMs. 3aKoH pacuieryeHus. [lonHoe u HemomHOEe JOMHUHHPOBaHWE. 3aKOH YHCTOTHI TaMEeT M €ro IHUTOJIIOTUYeCKoe 000CHOBAaHHUE.
deHOTHIT U TEHOTHUII. [ eHeTHYEeCKoe ompenesieHrne mojia. [ eHeTnueckas CTPyKTypa MOJIOBBIX XpomMocoM. HaciemoBanue MpU3HAKOB, CIETUICHHBIX C
1osioM. XpOMOCOMHAsI TEOPUSI HACIEICTBEHHOCTH. [ €HOTHU Kak LeJI0OCTHAsl CUCTEMA.

OcHoBHbIe (HOpMBI U3MEHUMBOCTH. [ eHOTUIIYECKass U3MeHYUBOCTh. MyTaruu. [IpuyunHsl 1 yactoTa MyTaluii, MyTareHHble (PaKkTOpbl. DBOIIOIIMOHHAS
poib mytanuii. KomOnHaTnBHAS M3MEHYMBOCTh. BO3HUKHOBEHHE pa3IMUHBIX KOMOMHAIMK T€HOB M UX POJIb B CO3JaHUU F€HETHYECKOTO Pa3HOOOpasus
B IIpefenax BHMJA. OBONIOLMOHHOE 3HAaueHHE KOMOMHATHBHOM H3MeHUMBOCTH. (DeHoTunuueckas, Wi MOAW(UKAMOHHAs, M3MEHYMBOCTb. Poib
YCJIOBUM BHELIHEHN CPEIbl B Pa3BUTUU U IIPOSIBICHUN IIPU3HAKOB U CBOMCTB.
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IleMOHCTpaIII/II/I: MOACIH-alllJIMKAlUH, WUIIOCTPUPYIOIINUEC 3aKOHbI HACJICACTBCHHOCTH, IMCPCKPECT XPOMOCOM; PE3YIIbTAThl OIBITOB, MOKA3LIBAIOIIUX BJIIHNAHUC
YCIIOBHI cpe/ibl Ha N3MEHYNBOCTH OPTaHU3MOB; TepOapHbIe MaTepPHAIbI, KOJUIEKIIUH, MYJISKA THOPHTHBIX, TIOJUTUIOUTHBIX PACTEHHHA
I'naBa 5. I'eneTnka 4yenoBeka (3 4.)

Mertozabl U3y4eHUs] HACJICICTBEHHOCTH 4YelloBeKa. [ eHeTndeckoe pa3HooOpa3ue 4YeloBeKa. | eHeTHUeCKHUEe OCHOBBI 37I0pOBbs. BimsiHHe cpenpl Ha
TEHETHYECKOE 3/I0pPOBbE UesioBeKa. [ eHeTnueckne 0osie3HN. [ €HOTHIT U 3/I0pOBbE UECIIOBEKA.

JleMOHCTpAIMM: XPOMOCOMHBIC aHOMAJIMH YeJIOBEKA U MX (DEHOTHITMYECKUE TTPOSBICHHUS.
I'maBa 6. IBosounonHoe yyenue (15 u.)

VYdenue 00 3BOMIONUHN OpraHudeckoro mupa. Y. J[apBHH - OCHOBOIIOJIOKHHK YYE€HHs 00 IBONIONMHU. J[BHIKYIIME CHIIBI M PE3yIbTaThl BOJIOIHH.
VYcnoxHeHHne pacTeHMH M JKMBOTHBIX B IIpOIECCE 3BOJIIOLMHU. buonornyeckoe pazHooOpa3zue Kak OCHOBAa YCTOWYMBOCTH OMOCHEphl, pe3ynprar
sBoJIOLMU. CyITHOCTH 3BOJIIOLIMOHHOTO MOJX0/a K U3YYEHUIO )KUBBIX OPTaHU3MOB.

Bun. KpI/ITepI/II/I BHAA. BI/I,Z[OO6paSOBaHI/Ie. ITonsTue MHUKPOIBOJIOIHUM. HOHYHHHI/IOHHa}I CTPYKTypa BHIOA. HOHYHHI_[I/IH KaK OJJICMCHTApHas
OBOJIIOIIMOHHAaA CAUHUIIA. (DaKTOpI)I OBOJIIOLIMH U UX XapaKTCPHUCTHKA.

Z[BI/I)KYH_[I/IC CHJIbl U PE3YJIbTAThI 3BOJIFOITHUH.

EcrecTBeHHBII 0TOOp - ABMXKYIIAas M HANpaBisAIONIas CHUJa 3BOJIOLMU. boppOa 3a CyllecTBOBaHME KaK OCHOBA €CTECTBEHHOro ordopa. Ponb
€CTECTBEHHOI0 0TOOpa B JOPMUPOBAHUH HOBBIX CBOWMCTB, MPU3HAKOB M HOBBIX BUJIOB.

Bo3HukHOBEHUE afanTanuii ¥ MX OTHOCUTENbHBIN Xapakrep. B3aumonpucnocobaeHHOCTh BUJIOB KaK pPe3ylbTar JeHCTBUS €CTECTBEHHOIO 0TOOpa.

3HaueHUe 3HAaHUM O MHKPOABONIOUMHU JUIS YIPaBICHUS MPUPOAHBIMU MONYISALUSAMH, PEHICHUS MpOoOJeM OXpaHbl MPHUPOJAbl M PALMOHAIBHOTO
MIPUPOJIOTIONB30BAHHUS.

[Tonsatue o makposBomonnu. COOTHECEHHE MUKPO- M MaKpOABOIIOIMU. YCIOKHEHNE pacTeHUH M ’KMBOTHBIX B Ipoliecce 3Botolnu. bruonoruueckoe
pa3zHooOpa3ue Kak OCHOBA YCTOWYMBOCTH OnOC(epsl, pe3yabTar 3BOIIOLUH.

JIeMOHCTpaluu: )KUBbIE PACTEHHS U )KUBOTHBIE; repOapHbIe K3EMIUIAPHI U KOJUICKIIUH KUBOTHBIX, OKA3bIBAIOIINE UHINBUAYAIBHYIO H3MEHYMBOCTD
1 pa3HOOOpasue COPTOB KYJIbTYPHBIX PACTEHUI U MOPOJ JOMAITHUX KUBOTHBIX, @ TAK)KE PE3yJbTaThl MPUCIIOCOOIEHHOCTH OPIaHU3MOB K Cpejie
OOUTaHUs M pe3yabTaThl BUA000PAa30BaHUs; CXEMBI, HIUTIOCTPUPYIOIINE POIIECChl BUA000Pa30BaHUS U COOTHOIICHUE MyTel MpOrpecCUBHON
OMOJIOrMYECKOM 3BOJIOLUY.

JlabopaTopnasi paGora:

N3ydenue npucnocoO0IeHHOCTH OPTaHu3MOB K cpejie OOuTaHUsl.

I'naBa 7. OcHOBBI cejieKIIUN U OMOTEXHOJ0THH (3 4.)

3a7auu ¥ METOJIbI CEJIEKIIMU. | 'eHeTHKa KaKk Hay4Hasi OCHOBA CEJIEKIIUHM OpraHru3MOB. [{OCTHKEHHUSI MUPOBOM U OTEYECTBEHHOM CEIEKIINU.
JIeMOHCTpaLuu: pacTeHus1, repOapHbIe SK3EMIUIAPHI, MYJISDKH, TaOIHILIbI, (HOTOrpaduu, WILTIOCTPUPYIOIIUE PE3YIbTAThl CEICKIIMOHHON pabOThI;
HOPTPETHI CETEKI[IOHEPOB.



I'naBa 8. Bo3HuKHOBeHHEe U pa3BUTHE KU3HU HA 3emJie (4 4.)

B3riisizibl, THUIIOTE3bI ¥ TEOPHH O MTPOUCXOKACHUH JKU3HU. OpraHuUeCKUi MUpP KaK pe3yJbTaT dBOJIOIUH. VICTOpUs pa3BUTHS OPraHUUECKOTO MUpA.
JleMOHCTpAIMK: OKAMEHEIIOCTH, OTIICYaTKH PACTEHUH U )KMBOTHBIX B JIPEBHUX MOPOAAX; PEIPOMYKIIMH KaPTHUH, OTpaxaromux Giopy u payHy
Pa3IMYHbBIX 3P U IEPHOJIOB.

I'naBa 9. BzauMocBsi3u OpraHnu3mMoB M OKpYy:kawouiei cpeabl (16 4.)

Oxpyskaroliasi cpejia - iCTOYHUK BEIIECTB, SHEPTUH U HHPOPMAIIUU. DKOJIOTHs, KaKk Hayka. BiusHue 3K0JI0rnuecKux (GakTopoB Ha OPraHU3MBbI.
[TpucniocoOeHns OPraHu3MOB K pa3IMYHbIM 3KoorndeckuM (akropam. [Tomyisius. TUnbl B3aMMOISHCTBUS TIOMYJISIMA Pa3HbIX BUIOB
(KOHKYpEHITHS, XUIITHHYECTBO, CAMOMO03, TTAaPa3UTH3M).

DKocHCTEeMHas OpraHU3allnsl )KUBOK MPUPOJIbI. IKOCHCTEMBI. POJIb TPOU3BOAUTEINIECH, TOTPEOUTENICH U Pa3pyIIUTESICH OPraHNYECKUX BEIIECTB B
IKOCHUCTEMAX M KPYyrOBOPOTE BEIIECCTB B npupoe. [IumieBbie cBs3u B 3kocucTeMe. OCOOCHHOCTH arpo3KOCUCTEM.

buocdepa - rnobanpras sxkocuctema. B.M. BepHaackuii - 0CHOBONIONIOKHUK yueHUst 0 Ouocdepe. Ponb denoBeka B Onocdepe. IKOIOrHISCKHE
poOJIEMbI, X BIUSHHUE HA KU3HB YeoBeKa. [1ociecTBUs IeATEIbHOCTH YEJIOBEKA B SKOCHCTEMAX, BIMSHUE €r0 TIOCTYITKOB Ha )KUBBIC OPraHU3MbI U
9KOCHCTEMBI.

JleMoHCTpaUK: TaOJIHIIBI, WIDTFOCTPUPYIONIUE CTPYKTYPY OHOC(EphI; cXeMa KPYyroBOpOTa BEIECTB M MPEBpAIlCHHUS SHEPTHH B OHocdepe; cxema
BJIMSIHHSL XO3HCTBCHHOM JSSTEILHOCTH YEJIOBEKA Ha MPUPOJIY; MOIeb-aniuinkanus «bruocdepa u yesoBek»; KapThl 3a110BeTHUKOB Poccuu.

TemaTnueckni mJjiaH

Ne Tema Kontpoa. IlIpakr. KonTp.
n/n M TeCTOB. M Jjalop. | TecThl

padorbl | padoThI
Bsenenue. buosorus B cucreMe Hayk - - -
OCHOBBI IUTOJIOTMM-HAYKE O KJIETKE 1 1 -

DO | —




Pa3sMHOXKEHUE 1 UHIUBUIYaIbHOE Pa3BUTHE OPTaHU3MOB

(OCHOBBI TEHETUKU

['eneTnka yenoBeka

— N

(OCHOBBI CEJIEKIIUU U OUOTEXHOJIOTUU

:‘)BOJ'IIOHI/IOHHOG YUYCHHUC

Bo3HMKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

D[N N B

B3anMoCBsI3U OPraHU3MOB U OKPY’KaIOIIEH cpeibl

Hroro:

N = | = | —
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IIpakTuyeckas 4acThb Mo OMOJIOTHHU
JlabopaTopHble padoThI:
. CTpoeHue KIIETOK.

. I3ydeHue npucrnoco0IeHHOCTH OpraHu3Ma K cpejie 0OuTaHusl.

. I3yuenue nmpucnocoOieHnit opraHu3MOB K OIPEACIICHHON Cpeie OOMTaHusI.

. CtpoeHue pacTeHuil B CBSI3U C YCIOBHUSIMH JKU3HU.

. Onmcanue SK0JIOTHYECKON HUIIIM OPraHnu3Ma.

. BoIsiBlIeHHE MUIIEBBIX 1IeTIei B HCKYCCTBEHHON HKOCHCTEME Ha MPUMEpe akBapuyma.
[IpakTuueckue padbOTHI:

1. Pemennie reHeTHUECKUX 3a7]a4 HA MOHOTUOPUTHOE CKpEIIMBAHHE.

2. CocraBieHHE POJIOCIOBHBIX.

3. BrisiBIeHHE TUTIOB B3aUMOICHCTBUS MOMYIISIIIMKA Pa3HBIX BUOB B KOHKPETHOM SKOCUCTEME.
4. CocTaBiieHHE CXEM Iepeaun BEIIeCTB U SHEPTHH.

~N NN kW

KanennapHo-temaTndeckoe nNjaHHUPOBAHHE
9 kiace

. U3yuenne ¢peHoTunoB pacrenus. M3yuenne MoaupuKamoHHONH N3MEHYMBOCTH M TOCTPOCHHUE BapUAITMOHHOW KPHBOH.

Jlara npoBenenus




n/n XapaKkTepuCTHKA OCHOBHBIX BU/0B /IeATEJIbHOCTH Tema ypoka [Inan ®daxkr
00y4YarIuXCcs
BBenenue. buoJsiorusi B cucreme Hayk - 2 yaca
1 Onpenensth MecTo OWONOTMM B cHcTeMe Hayk. | buonorus kak Hayka.
OueHuBaTh BKIIAJ] yYEHBIX-OMOJIOTOB B pa3BUTHE HAYKU
Ounoaorun
2 Brinenats OCHOBHBIE METO/IBI Ouonoruueckux | MeToibl OMOIOTUYECKUX UCCIIeI0OBaHU. 3HaueHne OUOIOTHH.
UCCIIEIOBAHUM.
I'maBa 1. OCHOBBI IMTOJIOTHH — HAYKA 0 KJIeTKe -104ac.
3 Onpenensatb OpeaMeT, 3aladyd U MeToJbl uccienoBaHus | Llutonorus — Hayka o KIETKe.
UTONIOTUH, Kak  Hayku. OOBICHATH  3HAYCHUE
[ATOJIOTHYECKHUX MCCIEIOBAHUMN.
4 OOBbsICHATH 3HAYEHHE KJIETOYHOM Teopuu s pa3Butus | Kiierounas teopus.
OHOJI0THH
5) CpaBHUBaTh XMMHUYECKUN COCTAaB >KUBBIX OPraHHU3MOB U | XMMUYECKUI COCTaB KIETKHU.
TEJI HEXUBOW MPUPOJbI, JeNaTh BBIBOJBI HAa OCHOBE
CpaBHEHHUS
6 XapakTepu3oBaTh KIETKY KakK CTPYKTypHyHO enuHuny | CTpoeHHue KIETKH.
YKUBOTO. BBIIENsATh CylleCTBEHHbIE MPU3HAKU CTPOCHMUS
KIIETKH.
7 OOBsICHATH  OCOOEHHOCTHM  KJIETOYHOro  crpoeHusi | OCOOEHHOCTH KJIETOUHOTO CTPOEHHUS OpraHu3MoB. Bupychl.
OpPraHU3MOB. BBIABIATH B3aMMOCBA3U MEXAY CTPOCHHUEM
U QYHKIUSIMU KJIETOK.
8 HabGmogate W onMchiBaTh KIETKM Ha TroToBbIX | JlabopaTtopHasi padora Ne 1 «CTpoeHHE KIETOK».
Mukponpenaparax. CpaBHUBaTh UX CTPOEHUE.
9 Boiienste cymiecTBeHHbIE NMpH3HakM oOMeHa BeriecTB. | OOMEH BEIIECTB U MPEBPAIECHUS SJHEPTUH B KileTKe. DOTOCHHTES.
OOBSICHATH KOCMHYECKYIO posih OTOCHHTE3a B Orochepe
10 Boiaensarts CYILLIECTBEHHBIE npu3Haku  mpouecca | buocunres 6enkos.
OrocuHTe3a OEITKOB U €r0 MEXaHU3M
11 OOBSCHATH MEXAHU3MBI peryusanun npoueccoB | Perynsauust npoueccoB KU3HEAEATETbHOCTH B KIIETKE.
KU3HEJESATENIBHOCTH B KIIETKE
12 Brinmonnenue tecra KonTtpoabHnas padora no rinase «OCHOBBI HIUTOJIOTMU — HAYKA O

KIICTKE).

I'naBa 2. Pa3MmHoOkKeHUe 1 MHAMBUYAJIbHOE pPa3BUTHE (OHTOreHe3) OPraHu3MoB -Syac.
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13 OnpenensatTh caMOBOCIpOM3BeZeHHE Kak BceoOiee | DopMbl pa3MHOKEHUS OpraHu3MoB. becrnonoe pazmHoxkenue. Muros.
CBOWMCTBO JKHMBOTO. BbIIensaTe NpuU3HAKU IpoLecca
pa3MHOKeHHUs, GOPMbI pa3MHOKEHHUS
14 Ocobennoctu Mmeio3a. Omnpenensats MeiHo3 kak ocHOBY | [lonmoBoe pazmHokeHue. Meios.
M10JIOBOT'O Pa3MHOXKEHHS MHOTOKJIETOYHBIX OPraHU3MOB
15 BreiaenaTes TUIIBI OHTOTEHE3A NunuBuayanbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3).
16 OnenuBarh BiAMAHUE (AKTOPOB BHEIIHEH cpeabl Ha | BnusHue hakTopoB BHENIHEH Cpeibl HA OHTOTCHE3.
pa3BUTHE 3apo/JIbIIiIa. Onpenenstob YpOBHU
MPUCIIOCOOJICHUSI ~ OPraHU3MOB K  M3MEHSIFOIIUMCS
YCIIOBUSIM
17 O06o61aronuii ypok u TecTupoBaHme 1o riase «PazmMHoxenue u
WHIUBUAYAIBHOE pa3BUTHE (OHTOTEHE3).
I'naBa 3. OcHoBbI reHeTukm -104ac.
18 Ornpenenars riaaBHbIE 3a]a41 COBPEMEHHON I'eHeTnka Kak oTpaciib OMOJOTUIECKON HAYKH.
reHeTuky .OlLIEHUBATh BKJIAJ YYCHBIX B pa3BUTHE
TCHETHKY KaK HAyKH
19 BrbigensTe OCHOBHBIE METOBI UCCIEAOBAHUS MeTtos! vccnenoBaHus HAaCIEACTBEHHOCTH. DEHOTUIT U TEHOTHIL.
HacJeACTBEHHOCTH. OnpeensiTh OCHOBHBIC TPU3HAKU
TeHOTHUIA U (PeHOTHMA.
20 BrISBISITE OCHOBHBIE 3aKOHOMEPHOCTH HACJIEIOBAHUS. 3aKOHOMEPHOCTHU HACJIETOBAHMUS.
OOBSICHITh MEXaHU3MBI HACJIEICTBEHHOCTH
21 Hcnons30BaTh anropuT™Mbl pelieHus TEHETHYECKUX Pemrenne reneTndyeckux 3aaad.
3a/1a4.
22 Pemats renerndeckue 3anauu IIpakTnueckas padora Ne 1 «Pemnienne reHeTUUECKUX 3a/1a4 Ha
MOHOTHOPHUIHOE CKPEIIUBAHUEY.
23 OOBSICHATH OCHOBHBIE TIOJIOKEHUS XPOMOCOMHOM Teopur | XpOMOCOMHasi TEOPHS HACJIECTBEHHOCTH. | eHeTHKa moJa.
HaceacTBeHHOCTH. OOBSCHATH XPOMOCOMHOE
olpeziesieHue 1oJja U Hacle0BaHue MPU3HAKOB,
CHEIUJIEHHBIX C NOJIOM
24 OmnpenensiTh OCHOBHBIE ()OPMBI U3MEHUNBOCTH OcHoBHbIe HOPMBI U3MEHUHUBOCTH. [ eHOTUTTYECKAst U3MEHUHUBOCTD.
OpraHU3MOB. BBISBIATE 0COOEHHOCTH TEHOTUTTHYECKON
U3MEHYUBOCTH
25 BrisBiasTh ocoOeHHOCTH KOMOMHATUBHOM M3MeHuYnBocTH | KoMOuHaTHBHAs M3MEHUYHUBOCTD.




26 Bo1sBasTh 0cOO€HHOCTH (DEHOTHUITHYECKOI deHoTUNNYECKAs] ”3MEHYMBOCTD. JIaboparopHasi padora Ne 2
U3MEHYMBOCTHU. [IpoBOANTE OHOIOTHYECKUE HCC-5 U «M3yuenue penorurnon pacrenuil. zyuenne MoaupukamoHHON
JIeJIaTh BBIBOJIbI HA OCHOBE MOJYYEHHBIX PE3yIbTaTOB W3MEHYUBOCTH U OCTPOCHHE BapUALIMOHHOM KPUBOII».

27 O0o01amuii ypoKk u TeCTUpOBaHUE 110 TJ1aBe «OCHOBBI TEHETUKU Y.

I'naBa 4. I'eneTnka yesioBeka -3 yaca

28 Bb11ensiTh OCHOBHBIE METO/IbI U3YUYCHHUS MeTto/p1 U3ydeHHs HacaeICTBEHHOCTH YyesioBeka. [IpakTuyeckasn
HaCIIeICTBEHHOCTH 4enoBeka. [IpoBoauts 6nonoruyeckue | padora Ne2 «CocraBieHue poI0CIOBHBIX.

MCCJICIOBAHMSI U JIEJIaTh BBIBOJIbI HA OCHOBE MOJyUEHHBIX
pe3yJIbTaToB

29 YcTaHaBnuBaTh B3aMMOCBSI3b T€HOTHIIA YEJIOBEKA U €r0 I'eHoTun u 310pOBbE YETOBEKA.
3/10pOBbSI

30 O06o0marmuii ypok 1o riase «l'eHeThka 4eoBeKay.

I'nmaBa 5. OcHOBBI ceJieKIMH U OMOTEeXHOJIOTMH -34yaca

31 OmnpenensTh r1aBHbIC 337a4d U HAPABICHUS OcHoBbBI cenekiuu. MeTobl CeNneKIIuu
COBPEMEHHOM CEJIEKIIUU.

32 OrneHuBaTh JOCTHXKEHUS MUPOBOM M OTE€UECTBEHHOM JlocTuKeHus MUPOBOW U OTEYECTBEHHOM CENEKIIUU.

CEJIEKIINH

33 OueHuBaTh JOCTUKEHUS U IEPCIIEKTUBBI PA3BUTHS buortexHonorus: JOCTUKEHUS U IEPCIEKTUBBI pa3BuTUA. MeTon
COBPEMEHHOM OMOTEXHOJIOTHH. XapaKTepU30BaTh KyJbTypbl TKaHel. KitonupoBanue
STUYECKUE ACTIEKThI Pa3BUTHUS HEKOTOPHIX HAPABICHUM
OMOTEXHOJIOTHHU

I'taBa 6. IBoIIOIIMOHHOE YUeHHe -15 yacoB

34 OOBACHATH CYIIIHOCTh IBOJIOIMOHHOTO TOAX0/a K VYyenue 00 IBOIONNUN OPraHUYECKOTO MHUPA.
M3YYEHUIO JKUBBIX OPraHU3MOB

35 OuenuBats Bkiag Y. JlapBuHa B pa3Butue OBodononHas reopust Y. Jlapsuna.
OMOJIOTUYECKHX HAYK U POJIb DBOJIOIMOHHOTO YUSHHUSI.

36 BriensaTe cyniecTBeHHbIE IPU3HAKK BHUJIA Bun. Kputepuu Buga.

37 OOBSCHATH MOMYJAINMOHHYIO CTPYKTYPY BHA. [TonynsoHHas CTpyKTypa BUa.
XapakTepru30BaTh NOMYJISIUIO KAaK €IMHUILY SBOJIOIUU

38 BrizensaTs cymmecTBeHHbIC TPU3HAKN CTAIUI Bunoob6pazoBanue.

BU1000pazoBanus Pasnuuare hopmbl BupooOpa3oBaHusl.
39 Pasznuyars popmbl BugoobpazoBaHus dopMbI BUT000pa30BaHUS.
40 O0o001eHHe MaTepUaIa U TECTUPOBAHHUE 110 TeMaM « Y YeHue 00

ABOJIIONMU Opranndyeckoro mupa. Bun. Kpurepuu Buna.
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BunoobpazoBanuey.

41 Paznmuuath u Xxapakrepu3oBaTh GOpPMBI OOPHOBI 32 Boprba 3a cymiecTBOBaHNE U €CTECTBEHHBIN OTOOP — JBUKYIIHECS
cymectBoBaHue. OOBICHATh NPUYMHBI MHOTOOOpa3us CHJIBI HBOJIIOLIUH.
BUJIOB
42 XapakTepHu30BaTh €CTECTBEHHBIN 0TOOP Kak ABWXKYIIyl0 | EcTecTBeHHBINH 0TOOD.
CHJTy 9BOJIIOLIUU
43 OO0BsIcHATH (POpMHUPOBAHUE MPUCTIOCOOICHHOCTH AJnantanus Kak pe3yibTaT €CTECTBEHHOro oTOopa.
OpPraHU3MOB K cpejie OOMTaHus , U3MEHUYUBOCTD Y
OpraHM3MOB OJTHOTO BHJIA
44 XapakTepHu30BaTh B3aUMHYIO IIPUCIIOCOOJIEHHOCTh BUIOB | B3aumonpucnoco01eHHOCTh BUAOB KaK pPe3ysbTaT JAeicTBUs
pa3HBIX OPraHU3MOB €CTECTBEHHOTO O0TOOpA.
45 JlaGopaTopnas pa6ora Ne 3 «M3yueHue npucnocodIeHHOCTH
OPTaHU3MOB K cpeJie OOMTaHUS.
46 dopMynupoBaTh, ApryMEHTHUPOBATh U OTCTauBaTh CBOE Ypok cemunap «CoBpeMeHHbIE TPOOIIEMbI TEOPUU IBOJHOLIUM.
MHEHHE.
47 [Ipu pabore B nape uiu rpymnmne 0OMEHUBATHCS C Ypok cemunap «CoBpeMeHHbIe TPOOIEMbI TEOPUH 3BOIIOLUH.
napTHepamMH BaKHON MH(opMaruei, yuacTBoBaTh B OBomonnonHas teopus JK.b. Jlamapkay.
00CyXICHUHU
48 O0001meHne MaTepuaaa | TECT 10 INIaBe «DBOJIOLMOHHOE YUECHUE.
I'naBa 7. Bo3HuKHOBeHMe M pa3BUTHe KU3HU Ha 3emJie -4yaca
49 OOBACHATH CYLITHOCTh OCHOBHBIX THIIOTE3 O B3riasizibl, TUIIOTE3BI M TEOPUU O MTPOUCXOKIACHNUH JKU3HU.
POMCXOXKICHUH KU3HU. DOPMYITHPOBATH,
apryMEHTHPOBATh M OTCTaUBaTh CBOE MHEHHE
50 BbiensaTe OCHOBHBIE 3Talbl B ITpoliecce BO3HUKHOBEHUST | OpraHuueckuil MUp Kak pe3ysbTaT SBOJIIOIHH.
Y pPa3BUTHS JKU3HU HA 3emIie
51 ®opMynHMpoBaTh, APTYMEHTHPOBATh U OTCTAUBATh CBOE Hcropus pa3BUTHS OPraHUYECKOrO0 MHpA.
MHEHHE
52 [Tpu paboTe B mape 0OMEHUBAIOTCS BaXKHON Ypok-cemunap «IIpoucxoxaeHne 1 pa3BUTHE )KU3HU HA 3eMIIe».
uHpopmanuei
I'maBa 8. B3anmMocBsi3n Oprannu3MoB M OKpYysKawuiei cpeasl -144acos
53 Ornpenenars riaaBHbIE 3aJa4¥ COBPEMEHHON YKOJIOTHH. Okonorus kak Hayka. JlabopaTopHasi padora Ne 4 «3yuenue

Brigenars OCHOBHBIE METOABI DKOJIOTHYECKUX UCC-1.

MPUCTIOCOOTICHUI OPTaHU3MOB K OMpeAeTEHHO cpene oouTanus (Ha
KOHKPETHBIX ITPUMeEpax)».
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54

OmnpenensaTh MPU3HAKU BIHSHUS SKOJIOTHUSCKHX
(GhaKkTOpOB HA OPraHU3MBI

Brustaue sxonorndeckux pakTopoB Ha opraHu3Mel. JlabopaTopHasn
pabora Ne S5 «CtpoeHne pacTeHUi B CBSI3U C YCIOBHUSIMU KU3HI.

55 Onpenenarb CyleCTBEHHbIE IPU3HAKH 3KOJIOTHUYECKUX Dxonoruueckas Huia. Jlaboparopuasi padora Ne 6 «Onucanue
Huul. OnuChIBaTh SKOJIOIMYECKUE HUIIN Pa3IMYHBIX 9KOJIOTMYECKON HUILN OPraHU3May.
OpPraHHU3MOB
56 BbIABIATE TUIIBI B3aUMOZCHCTBUS Pa3HbIX BUIOB B Crpykrypa nonymsuuil. Turbsl B3auMoIeHCTBUS NOMYJIALUNA Pa3HbIX
3KOCUCTEME. Bua0B. [IlpakTnueckasi padora Ne 3 «BrisiBeHHE TUTIOB
B3aUMOJCUCTBUS MONYJIALMMI pa3HbIX BUJOB B KOHKPETHON
9KOCUCTEME.
57 Breiaenars cylecTBeHHbIE MPU3HAKHA SKOCUCTEMBI. DKOCHUCTEeMHAasi opraHu3anus Tpupoabl. KOMIIOHEHTHI 9KOCUCTEM.
KnaccuduimpoBats 3K0CHCTEMBI CTpyKTypa SKOCUCTEM.
58 BrigensTe mpu3Haku nporeccoB 0OMeHa BEIIECTB, [ToTox »nepruu u numiessie renu. [Ipakrnyeckas padora Ne 4
KpPyroBOpOTa BEIIECTB. «CocraBieHHe cXeM Mepeaadu BellecTB U dHepruu (1enei
MIUTaHUA)».
59-60 | BbIsBIATH CyLIECTBEHHBIE TPU3HAKU UCKYC. IKOCUCTEM. UckyccrBennsie s3kocucteMsl. Jlabopartopnast pa6ora Ne 7
CpaBHUBaTh IPUPOJIHBIE U UCKYCCTBEHHBIE SKOCUCTEMBI, | «BBIsIBIEHNE NUIIEBBIX LI€TIEN B UCKYCCTBEHHON IKOCHCTEME Ha
JIEJIaTh BBIBOJIbI HA OCHOBE CPaBHEHHS. MIPUMEPE aKBAPUYMay.
[IpuBOaUTH NOKa3aTENHCTBA (APTYMEHTAIINS ) DKOJIOTHYECKHUE TPOOIEMBbI COBPEMEHHOCTH.
HE00XO0IMMOCTH 3alllUThl OKPYXKAIOIIEeH cpeJibl
61-62 | IIpencraBuUTh pe3yabTaThl CBOETO UCCIIEI0BAHUS. Hrorosas kondepenuus «B3zauMocBsi3u opraHu3sMoB U
®opMynupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE OKpYKAIOIIEH Cpelbl». 3aluTa SKOJIOTMYECKOr0 IPOEKTa.
MHEHHE O0o0maromuii ypok u TecTUpOBaHUE 1O I1aBe § «B3aumocsssu
OpPraHU3MOB M OKPYKAKOLIEH CPeIb».
63-64 IToBTOpenue no raase «OCHOBBI HUTOJIOTUU — HAYKHU O KIIETKEY.
[ToBTOpenue no rnaBe «OCHOBBI TEHETUKI
65 Okckypeust «Ce30HHbIE U3MEHEHUS B )KUBOM IIPUPOJEN
66-68 O6o6mienne Beero kypea. [TonBenenue uToros

JIner KoppeKTHPOBKHU padoyeil MporpaMmbl
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Y4elOnblit KonuuyectBo yacos Ne o KTII ne IIpuunHbI KoppexTupyoumue
nepuos NMPOBeIeHHOI0 KOPPeKTHPOBKH MepOonpUATHS
ITo ITo ypoka
IVIAHY daxry
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