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IHosicHUTEALHAA 3aIIHCKA

Pabouass mporpamma MmO OWOJOTHMH COCTaBJICHA B COOTBETCTBHHM C (efepaibHbIM KOMIIOHCHTOM
rOCYJapCTBEHHOTO CTaHjaapra oOmero oOpa3oBaHus, OJOOPEHHBI COBMECTHBIM pPELICHHEM KOJUICTHU
Muno6pazoBanus Poccun u Ilpesmamyma PAO ot 23.12.2003 r. Ne 21/12 u yTBepKAEHHBIA ITPHKA30M
Munobpaayku P® ot 05.03.2004 r. Ne 1089 wm mnpumepHOii mporpammoin cpeaHero (TOJHOTO) OOIIero
oOpazoBanus (muchbMo JlemapramMeHTa TOCyJapCTBEHHOH MOJMUTHKU B oOpazoBaHuu MuHOOpHayku Poccum ot
07.07.2005r. Ne 03-1263).

Jnis mpoBeseHUsT MPAaKTUYECKHX U J1a0OpaTOPHBIX 3aHATHHA, JEMOHCTpAllMd Y4eOHOTO Marepuaja
UCIOJIb3YIOTCS CPEICTBA O0YUEHHUsI M BOCIIMTaHUs LieHTpa «Touka poctay.

Ha u3yuenne Ouonoruu Ha 6a30BOM ypOBHE OTBOIUTCS 68 yacoB, B ToM uncie 34 gaca B 10 kmacce u 34
gaca B 11 «kmacce. CormacHo pnelcTByomeMy basucHomy ydeOHOMY TutaHy, pabodas mporpamma
npeaycMarpuBaer obOydeHue omosoruu B oobeme 1 yac B Henemto B 10 kitacce u 1 gac B Henenro B 11 kiacce.

B paboueii mporpaMMe HaluIM OTpaKEHUE IENW W 33/Ja4d U3y4eHHsS OWOJIOTMM HAa CTYNEHH CPEIHETO
(mostHOrO) OO0MIEro 00pa30BaHUs, HM3JIOKEHHBIE B TOSCHUTEIBHON 3ammcke K [IpumepHON mnporpamMme 1o
Ouosioruu (6a30BbI YPOBEHbD):

. OCBOEHHE CHCTeMbl OHOJOTMYeCKMX 3HAHHWI: OCHOBHBIX OMOJOTMYECKHX TEOPUH, MIEH W MPHUHIUIIOB,
JIeKANMX B OCHOBE COBPEMEHHOW HAyYHOW KapTHHBI MHPA; O CTPOSHUH, MHOTOOOpa3HH M OCOOCHHOCTSIX
OouocucteM (KJETKa, OpraHu3M, TONyIsALMsA, BHUJA, OuWoreoneHo3, Ouocdepa); 0  BBLIAIOIIUXCS
OHMOJIOTUYECKUX OTKPBITHSIX U COBPEMEHHBIX UCCIIEIOBAHHUSIX B OMOJIOTHUYECKON HAYKE;

. 03HAKOMJIEHHE ¢ MeTOJaMH NMO3HAHUS MPHUPOABI: HCCIEAOBATEILCKUMU METOIaMU OMOJIOTMYECKUX HAYK
(M TONIOTUH, TEHETUKH, CEJIEKIINU, OMOTEXHOJIOTHUH, KOJIOTHH); METOJaMHU CAMOCTOSITEILHOTO MPOBEICHUS
OHMOJIOTHYECKHUX HCccieoBaHul (HaOm0eHNs, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHKUE) U TPAMOTHOTO
o opMIIEHHUS TTOTYYEHHBIX PE3yIbTaTOB; B3aUMOCBA3BI0 PA3BUTHUSI METOJOB M TEOPETUUECKUX 0000IIeHH B
OHOJIOTUYECKON HAaYKeE;

. OBJIA/IeCHHEe YMEHUSIMM: CaMOCTOSITE€IbHO HAXOAWUTh, AHAJIU3UPOBATh M HCIIOJIB30BaTh OMOJIOTHYECKYIO
uH(pOpPMalLMIO; TOJIb30BaThCSI OMOJIOTMYECKONW TEPMHHOJIOTHMEH M CHUMBOJMKOMN; YCTaHaBIMBaTh CBA3b
MEXIY pa3sBUTHEM OHOJIOTMH U COLUAIBHO-D)KOHOMHUYECKUMH M SKOJIOTMYECKMMHU IpobieMaMu
YeJI0BEUECTBA; OLEHMBATH IIOCIEACTBUS CBOEH [EATEILHOCTH IO OTHOIIEHUIO K OKpYXKarolled cpene,
COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBaTH U COOJIIOJATh Mepbl NMpoduiIakTUkU 3aboneBanuit u BUY-
uH(peKuuy, TMpaBWwia TIOBEACHUs B IpuUpone U  obOecriedeHHs: OE30MacHOCTH  COOCTBEHHOM
KU3ZHEJCATEIIBHOCTY B YPE3BBIYAMHBIX  CUTyalMsAX MPUPOJHOTO U  TEXHOIEHHOI'O  XapakTepa;
XapaKTEPHU30BaTh COBPEMCHHBIC HAYUHEIC OTKPLITHA B o0JacTu 6I/IOJ'IOFI/II/I;

. pa3sBUTHEe NO3HABATEJIbHBIX HHTEPECOB, HMHTE/LUIEKTYAJbHbIX W TBOPYECKHX CHOCOOHOCTeH B
npolecce: 3HAKOMCTBA C  BBIJAIOUIMMHUCA OTKPBITMSIMA M COBPEMEHHBIMH  HCCIIEJIOBAaHUSIMH B
OMONOrMYecKoil Hayke, pellaeMbIMH €0 TPOoOJIeMaMH, METOAOJOTHEeH OHMOJIOTMYECKOTO MCCIIETOBAHUS;
MMPOBCACHUA OKCIICPUMCHTAJIbHBIX HCCH@HOB&HHﬁ, peICHUA OHMOJIOTHYECKHUX 3a1a4, MOACIUPOBAHUA
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

hd BOCIIMTAHHUE: Y6C)K,Z[6HHOCTI/I B O3HABA€MOCTH KUBOM OpupoabI, CJIOKHOCTU U CAMOLICHHOCTH KM3HU KaK
OCHOBBI OGH.[C‘-ICJ'IOBC‘ICCKI/IX HPAaBCTBCHHBIX LIGHHOCTEH U PallMOHAJIBHOI'O ITPUPOAOIIOJIE30BAHUA
hd npnoﬁpeTeHne KOMIIETCHTHOCTH B palMOHAJIBHOM IIPUPOAOIIOJIB30BaAHUN (CO6J'IIOJICHI/IC IpaBUJI

MOBEJICHUS B MIPUPOJIE, COXPAHEHUS PaBHOBECHUS B HIKOCHCTEMAaX, OXPaHbl BUI0OB, IKOCUCTEM, Onocheps!) U
COXpaHEHUHU COOCTBEHHOTO 3J0pOBbs (coOnrofeHue Mep MpoduiakTUku 3aboneBaHMid, oOecnedeHue
0€30MaCHOCTH KU3HEACATEILHOCTH B UPE3BBIYAWHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTEHHOT'O XapakTepa)
Ha OCHOBE HCII0JIb30BaHUS OMOJIOTUYECKUX 3HAHUN U YMEHU B TIOBCETHEBHOM KU3HU.



Kypc Ouonoruu Ha cryneHu cpeaHero (ImojHoro) o0mero oopa3oBanus Ha 0a30BOM ypOBHE HaIlpaBJIeH Ha
(dbopMHUpOBaHHE Yy ydYalIUXcs IEIOCTHON CUCTEMBI 3HAHUW O XUBOW MPHUPOJE, €€ CHCTEMHON OpraHu3aliH |
SBOJIIOLIMM, TOSTOMY MpOorpaMMa BKJIIOYAeT CBeAeHUS 00 oOmmx OMOJOrHYecKUX 3aKOHOMEPHOCTSIX,
MPOSIBJISIONIMXCS HA Pa3HBIX YPOBHSIX OpPTaHU3AIUMU KUBOW MPUPO/IBIL.

[IpuHnMIBEl 0TOOpPa OCHOBHOTO M JIOMOJHUTEILHOTO COJEpXKAaHUS B Pab0Odyr0 MPOrpaMMy CBSI3aHBI C
MIPEEeMCTBEHHOCTBIO 1eIeii 00pa3oBaHWsA Ha pa3jMYHbIX CTYNEHAX W YPOBHAX OOy4YeHHUs, JIOTHKOM
BHYTPUIIPEIMETHBIX CBsI3€d, a Tak)Ke BO3PACTHBIMH OCOOCHHOCTSMHU paszBuThs ydamuxcs. [Ipm paspaborke
MIPOrpaMMbl YYUTHIBAIMCH MEXKIpPEeIMETHbIe CBs3U. [ Kypca Ouosiornd 0coOEHHO Ba)KHbI MEXIPEIMETHBIE
CBSI3M C Kypcamu (DM3WKH, XUMHUU U Teorpaduu, MOCKOJBKY B OCHOBE MHOTHUX OHMOJIOTHYECKHX MPOIECCOB H
SBIIGHUW JIeKaT (PU3UKO-XUMUYECKHUE TMPOLECChl ¥ SBICHUS, a OOJBIIMHCTBO  OOMIEOMOIOTHYECKUX
TEOPETUUYECKUX TOHATUN MEXIPEIMETHBIX IO CBOEH CyIIHOCTH. B crapuiel mikoje MpOCIeKUBAIOTCA Kak
BEePTHKAIbHBIE (MEXAY CTYNEHSMHU OOpa30BaHHs), TaAK W TOPU3OHTAIBHBIC (HA OJHON CTYIEHH OOYYCHHS)
MEXIPEIMETHBIE CBSI3U Kypca OMOJIOTHH C JPYTUMHU KypcaMu - PU3UKU, XUMUU, Teorpaduu.



TPEBOBAHMA K YPOBHIO IIOAI'OTOBKH BbIITYCKHUKOB

B pe3ysabrare udyuyeHusi 0M0J10ruu Ha 0230BOM YPOBHE YYEHUK [10JI2KE€H 3HATH M IOHUMATh:

OCHOBHBIEC TIOJIOKEHHsI OMOJIOTHUECKMX TEOpHi (KJIETOYHAsl TEOpHs; XPOMOCOMHAas TEOpUsl HacJeICTBEHHOCTH;
TEOpHs T'€Ha; CHHTETHYECKas TEOpHs 3BOJIIOLMH, TEOPHUs AHTPOIIOTEHE3a); 3aKOHOB (pacuiemieHus [. Mennens;
HezaBucuMoro Hacieposanusi I'. MeHgens; cuemieHHoro HacieaoBanuss T. Moprana; roMOJOTMYECKUX PSAOB B
HACJIEJICTBEHHOW HM3MEHYMBOCTH; 3apOJBIIICBOTO CXOJCTBAa; OMOTEHETHYECKHWil); mpaBui (ZOMHUHUpOBaHus [ .
Memnpens; 3KOIOTUYECKOM MNHpaMHIbl); THMOTE3 (YUCTOTHI TaMeT, CYHNIHOCTH M MPOUCXOXICHHS >KHU3HH,
IPOMCXOXKICHHUSA 4YEJIOBEKa); 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CLEIUIEHHOIO HAaCJICAOBaHMSA; HAacJel0BaHUs,
CIICTIIICHHOTO C TOJIOM; B3aUMOJCHCTBHSI TCHOB M UX IUTOJIOTHUYECKUE OCHOBBI); YUeHHH (O MyTsIX M HANpaBICHUIX
spomonuy; H.W. BaBuioBa o 1ieHTpax MHOrooOpas3us U MPpOUCXOXKJICHYSI KyJIbTypHBIX pactenuii; B.W. BepHanckoro
o 6bruocdepe u HOOChEpE);

0COOEHHOCTH OHOJIOTHYECKHX MPOLECCOB U SIBICHUHA: OOMEH BELIECTB M NPEBPALICHUS SHEPIHMU B KIETKE;
(hoTocuHTE3; IUIACTUYECKUH U dHEPreTH4ecKuil oOMeH; OpOXKEeHHE; XEMOCHUHTE3; MHUTO3; MEI03; pa3BUTHE raMeT y
pacTeHHi M XMBOTHBIX; Pa3MHOXKEHHUE; OIUIOJOTBOPEHUE Yy PACTEHMH U JKUBOTHBIX; HMHIUBHIYaJIbHOE DPa3BUTHE
opranusMa (OHTOT€HE3); MOJTyUYEeHUE TeTepo3uca, MOJUIIONOB, OTIAICHHBIX THOPHIOB; AEHCTBHE UCKYCCTBEHHOTO,
JIBIKYIIETO W CTaOMIM3HMPYIOMIETO OTOOpPa; reorpaduieckoe M SKOJIOTHYeCKoe BUA00Opa3oBaHue; (OpPMHUPOBAHHUE
MIPHUCIIOCOOIEHHOCTH K Cpejie OOMTaHus; KpyrOBOPOT BEUIECTB U MPEBpaIlleHHue YJHEPTUH B IKOCHUCTEMax U Omocdepe;
IBOJIIONHSA OHOChEph;

OCOOCHHOCTH CTPOCHHS OMOJIOTMYECKHX OOBEKTOB: KIETKH (XMMUYECKHH COCTAaB M CTPOCHHE); TEHOB, XPOMOCOM,
KCHCKHUX MW MYXKCKUX TIaMe€T, KJICTOK IIPOKAPUOT M IJYKAPUOT, BHPYCOB; OJHOKJICTOYHBIX W MHOI'OKJICTOYHBLIX
OpPraHU3MOB; BUJa U IKOCHUCTEM (CTPYKTYypa);

OPUYMHBl  3BOJIIOLMHM, HM3MEHSEMOCTH BHAOB HACJICACTBCHHBIX 3a00JeBaHUi, MyTauuid; YCTOMYMBOCTH,
CaMOpETYJIALIUHU, CAMOPA3BUTHSA U CMEHBI SKOCUCTEM.

YMers (BiageTh ciocod0aMu e TeJIbHOCTH):
00BACHATB: POJIb OHOJIOTUN B (POPMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYyYHOM KAapTHHBI MHUpa, B
MIPaKTUYECKON JAESITEIbHOCTU JIOAEH M €aMOro YYEHHKA; POJCTBO, OOLIHOCTh HPOUCXOXKACHUS U
HBOJIIOLIMIO PACTEHUH M XKHUBOTHBIX (Ha NMPUMEPE COMOCTABICHMS OTJIENbHBIX TPYII); POJIb Pa3IUYHbBIX
OpraHM3MOB B JKM3HM 4YEJIOBEKa U COOCTBEHHOH JESATENbHOCTH;, B3aUMOCBS3M OpPraHU3MOB U
OKpy>Karomel cpeapl; OMOJOTMYECKOro pa3zHooOpa3usi B COXpaHEHUM Ouocdepsl; HEOOXOAMMOCTbH
3aIIUATHl OKPYKAOLIEH Cpeabl; POACTBO YEIOBEKA C MIIEKONMUTAIOIMMH KMBOTHBIMHM, MECTO W POJIb
YeJI0BeKa B IPHUPOJIE; B3aUMOCBS3M 4YeNOBEKa M OKpPY)KaIoLIeH cpelbl; 3aBUCHMOCTh COOCTBEHHOTO
3I0POBBbSI  OT COCTOSIHUSL OKpPY’KAIOIIEW Cpelbl; NPUYMHBI HACJIEICTBEHHOCTH M HM3MEHYMBOCTH,
IIPOSIBJICHUS] HACJIEICTBEHHBIX 3a00JIeBaHUM, IMMYHHUTETa y YellOBeKa; pOjb FTOPMOHOB U BUTAMHHOB B
OpraHu3MEe;
u3yyatb OuoOJIOTHYecKHMe O0beKTbl M MNpoLecchbl: CTaBUTh OHOJOTMYECKHE HSKCHEPUMEHTHI,
OINUCHIBaTh M OOBSACHATH pE3yNbTaThl ONBITOB; HAOMIOJATh 32 POCTOM W Pa3BUTHUEM pacTeHUl u
JKUBOTHBIX, TOBEJCHHEM JKHBOTHBIX; pacCMaTpUBaTh Ha TOTOBBIX MHKpOIIpEnapaTax M OIMCHIBATH
OuoJornuecKkrue OObEKTHI,
Pacno3HaBaTh M ONMCHIBATh: HA Ta0JIMIIaX OCHOBHBIEC YaCTH U OPraHOUIbI KIETKH, OPTaHbl U CHCTEMBI
OpraHOB 4eJIOBEKa; HauOojee pacnpoCTpaHEHHbIE PACTEHUS U JKUBOTHBIX CBOEH MECTHOCTH,
KyJIbTypHBIE pPAcT€HUS M JOMAIIHUX >XMBOTHBIX, CHEJOOHBIC W SJAOBUTHIE TI'pUOBI, OIMAacCHBIC IS
YEJIOBEKA PACTEHHUSI U JKUBOTHBIE;
CPaBHMBATBH OHOJOrMYeCKHe OOBEKTHl (KJIETKH, TKaHH, OPTaHbl U CHUCTEMBI OPraHOB, OPTaHU3MBI,
IIPEICTaBUTENIEN OTJIENBHBIX CHCTEMAaTHUYECKHX TPYII) U JIEaTh BBIBOJIbI HA OCHOBE CPAaBHEHNS;
onpeaeasTh MPUHAICKHOCTh OHMOIOTHYECKHX OOBEKTOB K OIMpPENEIEHHON CHCTEeMaTH4eCcKOi rpyrie
(kmaccuduxanms);
aHAJM3UPOBATh U OLEHHUBATH BO3JCHCTBHE (DAKTOPOB OKpyXkaromeil cpeabl, (pakTopoB pucka Ha
3JI0pOBbE, MOCIEACTBUI AEATEIBHOCTH YEJIOBEKa B SKOCHCTEMAaX, BIUSHHE COOCTBEHHBIX MOCTYIKOB Ha
YKUBBIE OPraHU3MBI U SKOCUCTEMBI;
NPOBOIUTH CAMOCTOSATEJbHbII MOMCK 0MOJIOTHYecKOil MHGOPMALMU: HAXOAUTh B TEKCTE yYeOHHKA
OTJIMYUTENbHBIE MPU3HAKH OCHOBHBIX CHUCTEMATHYECKHUX TPYII; B OMOJIOTMYECKUX CIOBAPSIX U



CIPaBOYHHMKAX 3HAYCHHS OMOJIOTHYECKHX TEPMUHOB; B Pa3IMYHBIX HCTOYHHKAX HEOOXOJAUMYIO
MH(pOPMAIIHIO O JKUBBIX OpraHu3Max (B TOM YHCIIE C UCIOJIb30BaHUEM MH(OPMAITMOHHBIX TEXHOJIOTHH);

Hcnonb3oBaTh mMpuoOpeTeHHbIEe 3HAHUA M YMEHHMS B MPAKTHYECKOil JeATeIbHOCTH U MOBCEAHEBHOM ku3HM (OBITH
KOMIIETEHTHBIM B OOJNAaCTH PAalMOHAIBFHOTO TPHUPOJONOIB30BAHMS, 3aIlUTHl OKPY)KAIOIIEH Cpeasl W COXpPaHEHHS
COOCTBEHHOTO 3/I0pOBbSI):

. co0JroaTh 1 000CHOBBIBATH MPABWIIA MIOBEACHUS B OKPYIKAIOIIEH cpesie n obecrieueHns: 0€30ITacCHOCTH COOCTBEHHOU
KU3HEIESITEITPHOCTH B UPE3BBIYAMHBIX CHUTYAIMSIX MPHPOJHOTO U TEXHOTEHHOTO XapakTepa, Mepbl Mpo(HIakTuku
pacnpocTpaHeHus BUPYCHBIX (B ToM yuciie BUY-undekimm) u npyrux 3a001eBaHmii;

. OKa3bIBaTh MEPBYIO MOMOIIb MPU OOMOPOKECHHSIX, 0XKOTraX, TpaBMax; MOPAKCHUN IIEKTPHUUSCKUM TOKOM, MOJIHUCH;
CHaceHUH yTOMAIOLIETO;

. OLICHKM OJTHYECKUX AaCMEeKTOB HEKOTOPBIX MWCCICAOBAaHWM B 00JMacTH OWOTEXHONOTHH (KJIOHHpPOBaHUE,
MCKYCCTBEHHOE OIUIOJIOTBOPEHHE).



10 KJIACC
YYEBHO - METOANMYECKOE OBECIIEYEHUE ITPOT'PAMMBI

Pabouas nporpamMMa opreHTHpPOBaHA Ha UCIIOJIb30BAaHUE YUCOHUKA:
O6m1as 6nonorus. ba3zoserit ypoBenb: yue0, a1t 10 k1. obmeodpazoBarenbubix yupexaenuii / B.M. CuBornasos,
N.b. Aradonosa, E.T. 3axaposa. - M.: /Ipoda, 2014.;
METOAMYECKUX TTOCOOUH JJISl YUUTEIIS:
- Kosnosa T.A. O6mas 6uonorus. ba3osslii yposens. 10 knacc: meronuueckoe, nocobue k yueonnkyB.!.
CuBornazosa, 1.b. Aradonosoii, E.T. 3axapoBoit «O0miast 6uonorus. ba3zossiii ypoBenb». - M.:[Ipoda,
2006. -140 c.;
- Ilporpammsel st oOmieoOpa3zoBaTenbHbIX YyupexaeHuid. IlpupomoBenenune. 5 kmacc. buomorms. 6-11
knaccel. - M.: [lpoda, 2010. -138 c.;
JOTIOJTHUTEIIBHOM JTUTEPATYPHI UL YIUTEIIS:
®pocuH B.H., CuBorsiazoB B.I. roToBuUMCs K eJMHOMY rOCyJapCTBEHHOMY 9K3aMeHy. O01as
ouosiorus. — M. : [Ipoda, 2004r.
. Humeprnem-pecypcoi
Aodpeca caiimos 6 UHTEPHETE http://bio.1september.ru/ - razera «buonorusy - npuioxenue K «1
CEHTSIOps» WWW.Dio.nature.ru - Haygrpie HOBOCTH Orooruu WWW.edios.ru - Dia0c¢ - HEeHTp TUCTAaHIIMOHHOTO
oOpa3oBaHwMs
www.km.ru/education - yueOHbIe MaTepHalbl U CIIOBapH Ha caiite « Kupuiut u
Medoauit

MaTepHaJIbHO-TeXHI/l‘leCKOC OCHAIICHHUC.

Pa3nen 1. buosnorus kak Hayka. MeTo/ bl HAy4YHOT'O [TO3HAHUSI.

Crenp “ ypoBHU OpraHu3aluu KU3HA

Paznen 2. Kietka.

[TopTpeTs! yueHbIX.

Tabnuuel: CTpoeHHE KIETKH, OaKTepuu.

Pazgen 3. Opranusm.

Tabnuipl: MUTO3, BET€TATUBHOE PA3MHOXKEHUE, , OTIJIIOIOTBOPEHHE, TTIOPOIBI AKUBOTHBIX, COPTA PACTCHUM


http://bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

Coaep:xanune nporpammal (10-11 kaaccn)

3a OCHOBY B3sITa MpOorpaMma CpeaHero oodimero obpa3oBaHHS MO OMOJOTHHM JJsi 0a30BOTO W3YYCHUS
ouonmornn B X — XI kmaccax M.b.Aradonora, B.M.CuBornazosa (nmuHuss H.M.Conuna) u CraHmapT cpeaHero
(momHOTO0) 001IeT0 00pazoBaHus MO0 OMoOoTHH (0a30BbI YPOBEHB).
BUOJIOT'USA KAK HAYKA. METO/Ibl HAYYHOI'O ITIO3HAHMUA (3 gac)
OObeKT n3ydeHust OMoJIOTuu — kuBas npupoaa. OTINYUTENbHBIC TPU3HAKY )KUBOU MIPUPOJIbI: YPOBHEBAS
OpraHu3awys 1 YBoIoLHs. OCHOBHBIC YPOBHU OPTaHM3aLMHU KHBON IPHPOBL. Buonozuyeckue cucmemvi .
CoBpeMeHHas1 eCTeCTBEHHOHAYYHasi KapTUHA MUpa. Poib Ononornyeckux Teopuil, uaei, rurmnoTes B
(bopMHpPOBaHNN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUpa. MeTo 1l TO3HAHUS KUBOW TPUPO/IBI.

Jemoncmpayuu
buonornueckue cucremsl
YpoBHU OpraHu3anuu KUBOM MPUPOJIBI
Meroas! 03HaHUS JKUBOU IIPUPOBI

KJIETKA (11 4ac)

PasButne 3nanuii o knerke (P./yk, P.Bupxoe, K.b3p, M.Ilnetioen u T.llleann). Knerounas teopus. Ponb
KJIETOYHOM TEOpUU B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHOHAYUHOUM KapTUHBI MUpa.

XUMHUECKUH cOCTaB KJIETKH. Poslb HEOpraHMYEeCKMX M OpPraHMYECKHUX BEIECTB B KIETKE M OpraHu3Me
4eJI0BEKA.

Crpoenue kineTku. OCHOBHbIE YaCTH U OPTaHOMJIbl KJIETKH, UX (YHKLHUU; AO0SACPHBIE U SAEPHbBIC KIIETKU.
Bupycsl. Mepsl IpouiIakTHKH pacpocTpaHeHus BUPYCHBIX 3a0omneBanuil. [Ipopunakruka CIIN{a. Ctpoenue u
¢bynkun xpomocom. JIHK — Hocutens nacnenctBeHHoW uHpopmauuu. Yoeoenue monexynvr /[HK 6 xiemke.
3HaueHue IOCTOSIHCTBA uuciaa U (popmbl XpomocoM B kieTkax. ['eH. ['enernueckuil kon. Poav cenos 6
buocunmese benxa.

Hemoncmpayuu

CrpoeHue MoJIeKyIbl 6enka

Crpoenne monekyns! JJHK

Crpoenune monexynsl PHK

CrpoeHnue KIeTku

CTpoeHue KIETOK IPOKAPUOT U IYKAPHOT

Crpoenue Bupyca

XpOMOCOMBI

XapakTepuCcTHKa reHa

VY nBoenune monexkyns! JJHK

Jlabopamopnuie u npakmuueckue padomot
N3yuenune cTpoeHus pacTUTENbHOU U )KMBOTHOM KJIETKH IO MUKPOCKOIIOM.

OPI'AHU3M (20 gac)
Opranusm — einHoe 1esoe. MHo2oobpasue opeanuzmos.

OOMeH BeIIecTB M NMPEBPAIICHUs] YHEPTUN — CBOMCTBO >KMBBIX OpraHU3MOB. Ocobennocmu obmena
gewjecms y pacmeHutl, HCUGOMHuIX, OaKmepui.
Pa3mHOXkeHue — cBOMCTBO OpraHu3MoB. [leneHne KJIeTKH — OCHOBA pOCTa, Pa3BUTHUS U Pa3MHOKEHUS

OpraHnu3MoOB. [TonoBoe u Gecmonoe Pa3MHOKCHHUC.
OHJ'IOJIOTBOPGHI/Ie, €0 3HAa4YCHUC. HCKyCCWlG@HHOQ onvljerHue ypacmeHuﬁ u onﬂodomeopeﬂuey HCUBOMHBLX.




NunuBuayanpHOE pa3BUTHE opranu3Ma (oHToreHes). [IpuanHbl HapyIeHUuH pa3BUTHSI OPTAaHU3MOB.
NunuBuayanpHOE pa3BUTHE YesloBeKa. PenmpoaykTuBHOE 310poBbe. [lociencTBust BIUSHUS alKOT OIS,
HUKOTHHA, HAPKOTUYECKUX BELIECTB HA Pa3BUTUE 3apOAbIIIA YETOBEKA.

HacnencTtBeHHOCTs M M3MEHYMBOCTh — CBOMCTBA OPraHM3MOB. ['€HeTHMKa — HayKa O 3aKOHOMEPHOCTSX
HACJIEICTBEHHOCTU U U3MEHUYMBOCTU. [ .MeH1enb — OCHOBOIMOJIOXKHUK I'eHeTHKHU. | 'eHeTnyeckass TepMUHOJIOTHUS U
CUMBOJIMKA. 3aKOHOMEpPHOCTH Hacle[oBaHUs, ycTaHoBieHHble [.Mennenem. Xpomocommas meopus
Hacneocmeennocmu. COBpeMEHHbIE MPEACTABICHUS O TeHE U TEeHOME.

HacnenctBenHas W HeHaclelICTBEHHAass M3MEHUYMBOCTh. BiusiHHEe MyTareHOB Ha OpraHu3M YellOBEKa.
3HaueHue reHeTUKHU JJI1 MEAMIMHBI U celekuu. HacnenoBanue npu3HaKoB y yenoBeka. [/o108vlie Xxpomocombi.
Cyennennoe c nonom Hacneooganue. HacneacrBeHHble O0JIE3HU Y€IOBEKA, UX MPUYUHBI U MTPOPUITAKTHKA.

I'enetuka — TeopeTudeckast ocHoBa cenekuuu. Cenekuus. Yuenue H.U. Basunosa o yenmpax muo2ooopasusi
U npoucxodcoenus Kyaibmypuvix pacmenui. OCHOBHBIE METObl CEJIEKLMU: TUOPUIN3ALUS, HCKYCCTBEHHBIN
otoop.

buoTtexHonorus, ee TOCTUXKEHHs, MEPCIEKTUBBI Pa3BUTHs. DTUYECKHE AaCMEKThl Pa3BUTUS HEKOTOPBIX
HCCIe0BaHUM B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA).

Hemoncmpayuu

MHuoroo0pa3ue opranuzMoB

OOMeH BeleCcTB U MPEBPAIICHHS SHEPTUHU B KIIETKE

®doTtocuHTEe3

Jlenenue kiaeTku (MUTO3, MEHO3)

CniocoOb1 6€cIoI0ro pa3MHOKEHUS

ITosioBBIE KIIETKH

OmnofoTBOpEHHE Y paCTEHUH U )KUBOTHBIX

NunuBuayanbHOE pa3BUTHE OpraHU3MaA

MoHorudpuaHoe CKpeluBaHue

JuruOpuHoe CKpenIuBaHue

[TepexpecTt xpomocom

Henonnoe nomMmuanpoBanue

CueruieHHOE HaclIeJ0OBaHKe

HacnenoBanwue, cuierieHHOE € TTOJIOM

Hacnencreennsie 601€3HU UenoBeKa

BnustHue ankoronvsma, HApKOMaHHUH, KypeHUsT Ha HACIIEJCTBEHHOCTh

Myranuu

MoaudukarmoHHass I3MEHYUBOCTh

L{eHTpbl MHOTOOOPA3Us ¥ IPOUCXOKACHUS KYIbTYPHBIX PACTeHUN

UckyccTBeHHbIN 0TOOD

['ubGpunuzanus

Uccnenoanus B 001acTi OMOTEXHOJIOTUN

Jlabopamopnvle u npakmuueckue padomot

CocraBneHre TpOCTEUIITNX CXEeM CKPEIUBAHUS

Pemienne SJICMCHTAPHBIX TCHECTUYCCKUX 3a/layq

BrlsiBneHNe HCTOUHUKOB MyTareHOB B OKpY’Karolllel cpe/ie (KOCBEHHO) U OLIEHKa BO3MOXKHBIX MOCIIEICTBUN
UX BIUSHUS HA OPraHU3M

BUJI (20 uac)

Wcropust >BOMIOIMOHHBIX HACH. 3Jnauenue pabom K.Jlumnes, yuenus K.b.Jlamapka, >BOTIONMOHHON
teopun Y.JlapBunHa. Ponb 3BOMIONMOHHONW Teopud B (OPMHUPOBAHUM COBPEMEHHON €CTeCTBEHHOHAYYHOMH
KapTUHBI Mupa. Bun, ero kpurepun. [lonmynsauus - cTpyKTypHas €IMHUIA BUA, €IMHALIA YBOJIOLNMH. [[BroKyine
CHJIBI 3BOJIIOLIMM, MX BJIMSHHME Ha TeHopoHa nonymsiuud. Cunmemuueckas meopusi 380a0yuu. Pe3ynbTaTel
sBosoniu. CoxpaHeHHe MHOrooOpa3usi BHJIOB Kak OCHOBAa YCTOMUMBOTO pa3Butus Ouocdepsl. Ilpuumnb
BBIMUPaHUA BUIOB. buonoeuueckuti npozpecc u buonocudeckuii pecpecc.



['Mnore3sl NpOUCX0XKACHUS KU3HU. OTINUUTENbHBIE IPU3HAKH KUBOTO. Y CIIOKHEHHE KUBBIX OPraHU3MOB
Ha 3emJie B IIPOLIECCE SBOJMIOUMH. ['MIOTE3bl MPOMCXOXKACHUS udenoBeKka. Jloka3aTenbCcTBa POJCTBA YEIOBEKA C
MJIEKOMTUTAIOIIUMH KUBOTHBIMHU. DBOIIIOLUS YeloBeKa. [Ipoucxoicoenue yenogeueckux pac.

Jemoncmpayuu

Kpurepuu Buna

[onynsus — cTpyKTypHasi €eIMHULIA BUJ1A, €AUHUIIA IBOJIIOLIUU

JIBrKy11IME CUITBI 3BOJIIOLIUU

Bo3nukHOBEHNE U MHOTOOOpa3ne MPUCTIOCOOICHUH Y OpraHu3MOB

OO6pa3oBaHue HOBBIX BHIOB B PUPOJIE

OBOJIIOLUS PACTUTEIBLHOIO MUpa

OBOJIIOLMS )KUBOTHOTO MHpa

Penxue u ncuesaromme BuIbl

@opMBI COXPAaHHOCTH MCKOIIAEMbIX PACTEHUU U )KUBOTHBIX

JBHoKyIlIME CHIIBI aHTPOIIOT€HE3a

[IpoucxoxneHue yeaoBeka

[IpoucxoxaeHue 4enoBeUYecKux pac

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

Nzydenne MophoIoruiaeckoro KpuTepus BUa Ha KHUBBIX PACTEHHSIX MM repOapHBIX MaTepraiax
BrrsiBiieHUE H3MEHYMBOCTH Y 0cOO€l 0JJHOrO BUIa
BrisiBnenue npucnoco0sieHuil y OpraHu3MoB K cpesie 0OuTaHus

SKOCUCTEMBI (11 uac)

Dxosioruueckue (HakTopbl, UX 3HAYCHHE B KU3HU OPTraHU3MOB. buonocuyeckue pummvl. MexKBUIOBBIE
OTHOIIEHUSA: Mapa3UTU3M, XUIIHHUYECTBO, KOHKYpEHIMsA, cMMOMO03. BupoBas u mpocTpaHCTBEHHAs CTPYKTypa
skocucteM. llumieBble CBSI3M, KPyroBOPOT BEIUECTB M MPEBPALLEHUS SHEPIUM B 3Kocucremax. lIpuunHbl
YCTOMYHUBOCTU U CMEHBI IKOCUCTEM. MICKyCCTBEHHBIE COOOIIECTBA — arPOIKOCUCTEMBI.

buocdepa — rnobansHas sxocucrema. Yuenne B. U. BepHanackoro o 6uochepe. Posb KUBBIX OPraHU3MOB B
ounochepe. buomacca. buonozuueckuii kpyeosopom (Ha npumepe Kpy2080poma y2nepooa). Ieonioyus buocgepul.
I'mobGanbHbIe FKOIOTHYECKUE TTPOOIEMBI U TyTH UX penieHus. [locnencTBus nesTenbHOCTH YEIOBEKa B
okpyxatomei cpene. [IpaBuna moeneHus: B NpUupoAHON cpeae.

Hemoncmpayuu

Dkonornyeckue GaKToOpbl U UX BIUSHUAE Ha OPraHU3MBI
Buonornueckue putMbl

Me>XBHIOBBIE OTHOIIICHHS: TAPA3UTH3M, XHITHHYECTBO, KOHKYPEHIINS, CHMOHO3
SpycHOCTh PaCTUTEIBHOIO COOOIIECTBA

[TumeBbie nenu u ceTu

DKosioruyeckasi mupaMmua

KpyroBopoT BelecTB 1 MpeBpalieHsl SHEPTUN B SKOCUCTEME
Dxocucrema

Arposkocucrema

Buocdepa

KpyroBoport yrieposa B buochepe

Buopaznoobpazue

['moGanbHbIE SKOJIOTHYECKUE TPOOTIEMBI

[TocnencTBus neATENBHOCTH YEIOBEKA B OKPYIKaIOILEH cpesie
buocdepa u uenosex

3anoBeTHUKYU U 3aKa3HUKU Poccumn

NabopaTtopHble 1 NpakTMYeckue paboTbi
BerlsiBeHME aHTPONIOTEHHBIX U3MEHEHUH B DKOCHCTEMAX CBOEH MECTHOCTH
CocraBieHre cxeM Iepeiayu BelecTB U 3HepTruu (1iernei MuTaHus)
Pemenue skonornueckux 3agad



AHanmM3 W OIIEHKAa TOCJEICTBHI COOCTBEHHOHN IEATEIBLHOCTH B OKPYXKAIOMIEH cpeje, TII00aTbHBIX
AKOJIOTUYECKHX MPOOJIEM U yTeH UX PEIICHHS

3axmouenue — 1 yac
Peseps -2 vaca



KasiennapHo — rematuueckoe mianupoBanue 10 kiace

PaGouee KaJdCHIAPHO-TEMATHYECCKOC TVIAHUPOBAHUEC

no omosoruu 10 Kiacc

Yueonuk — Cusoraazos B.U., Aragponosa U.b., 3axaposa E.T.O0mas 6uosiorus. 10 knacc. bazoBvblii ypoBenb.- M.: [Ipoda, 2014

3a rog— 34 yaca (1 yaca B HeeJl0 — 0a30BbIil YPOBEHbD)
Ne | Ha3panue pa3aesia, TeMbl YPOKa, IInanoBble | DjieMeHTHI 0013aTEIbHOIO DopMbI U IIpakTn4yeckast 4acThb Jdomamnue
n/m | TMI ypoKa CPOKH MHMHHUMYMa 00pa30BaHus cpeacTBa NporpaMmmbl 3agaHus
IIporuo3upyemblii pesyabtar 3YH KOHTPOJIs (JIabopaTopHbie,
NMpaKTHYecKne padoTel,
IKCKYPCHHM),
oobopynoBanue «Touku
pocTa»

1. BUOJIOI'US KAK HAYKA. Ornpenensite MECTO
METO/Ibl HAYYHOI'O npeaMeTa HeMoncTpanuu: TabImIbL
IMO3HAHUA (3) B CHUCTEME 1 Moesn «MeToibt
[Ipenmer u 3amaun 00OMIeH OHOTOTHH. €CTECTBEHHBIX TIO3HAHUS XKUBOH
Mertoapl U3y4eHHUsl ) KUBOU IPUPOABIL. HayK, METOJIbI IPpUPOIBLD)

Kpartkas uctopus pa3BuTHs OHOIOTHU HCCIIEIOBaHUS B

BBoanblii ypok OMOJIOTHY; BKIIAJ yYEHBIX (OCHOBHBIE
OTKPBITHUS) B pa3BUTHH OUOJIOTHH Ha
Pa3HBIX 3TallaX €€ CTAHOBJICHUS.

2. CyliHoOCTh >KM3HU U CBOMCTBa OrnpezaeneHre NOHITHIO )KU3Hb,

JKHABOTO. NEPEYUCIATh YPOBHHU OpraHU3aIllMU JdemMoHcTpanun:
IloBTOpeHME U 00001IEHUE 3HAHUI >kuBoi Matepun. OCHOBHBIE CBOMCTBA TaOIULBl ¥ MOJEIN
SKHBOTO. «YPpOBHU OpraHu3alnn
>KUBOU IPUPOJBI»

3. YpoBHU OpraHuzanuu >KHUBOU OOBSICHATH YPOBHH OpTaHHU3AIUN TecToBbIii BbiaguKeHue runoTtessbl,
MaTCpuu. MCTOZ[I:I IIO3HAaHUA JKUBOM Martepuu, pojib OMOJIOTUYECKUX KOHTPOJb /Tect U3mepeHme KOHUEeHTpaummn
KHUBOTO. TeOpHﬁ, H}Ieﬁ U TUIIOTE3 B Nel «bnosgorus KMCNopoaa BO BAbIXaEMOM,
YPpok uzyyeHusi 1 nepBUYHOTO (hOpMHUPOBAHNY €CTECTBEHHOHAYYHON KaK HayKa. BbIAbIXaEMOM BO3ZyXe.
3aKpenieHusi 3SHAHUH KapTHUHBI MUpA. MeTtoanbl flaTumk kMcnopoaa

HAYYHOTI' 0

MMO3HAHUA»




KJUIETKA (11 4ac)

PasButne 3HaHWUU O KIIETKE.
Knerounas teopus. Ponp knerodnoit
TEOpPUHM B CTAHOBJICHUM COBPEMEHHOU
€CTECTBEHHOHAYYHOH KapTHHBI MUpA.

OOBSICHATE OCHOBHEIE
TTOJIOKEHHUS KITETOYHOM

TEOPHH, POITH KICTOYHOU TCOPUH
B (hopmMupoBaHuH
€CTEeCTBeHHOHAYYHOH KapTHHBI
MUpa.

J\p Nel «CpaBHeHune
CTpoeHust KJIETOK
pacTeHHii U KHBOTHBIX»




Ypoxk mu3yyeHMsi M TEPBUYHOIO
3aKpenieHust 3SHAHUM

XHUMHYECKHM cOCTaB KJIETKHU. Poib
HEOPraHWYECKUX U OPTraHUYECKUX
BEILIECTB B KJIETKE U OPTaHU3Me
yenoBeka. Heopranmueckue BeliecTsa
KJIETKU

KoMOuHMpoBaHHbIil YPOK

XapakTepu3oBaTh
MOJIEKYJIIPHBIA YPOBEHb,
HEOpTraHUYECKUe
BEILIECTBA, UX
OmoJrormueckoe
3HaYeHHE.

OpraHuydeckye BeIecTBa KIETKH. YMeTb 00BSACHSTD JdeMoHcTpanuu:
Jlunupsr. COCTaB U CTPOEHHUE TaOJIULIBI
KoMOuHupoBaHHbIil ypoK TUNUA0B. 3HaTh QYHKUNH JIUIUIOB,

MPUBOIUTH IPUMEPHI.
OpraHnyeckrue  BEIIECTBA  KIJICTKH. 3HaTh XapaKTEPUCTHKY JemMoHcTpauum:

VYrneBoasl. buonoruueckue
noauMepsl — Oenku  OcobeHHOCTH
CTPOEHUsI YTJIEBOJOB M OEIKOB.
KoMOuHupoBaHHbIii ypok

YTIIEBOJOB H
0eKOB, BXOISIINX

B COCTaB

JKUBBIX OPTaHU3MOB,
ux pyHKINN.
IIpuBoauTH IpUMEPHI

TaOIUIBI M MOJENH
«CTpoeHre MONEKyIbI
Ocika»

3HaTh 0COOEHHOCTH

OpraHudeckue BeIleCTBa KJIETKH. JleMOHCTpALHM:
buonoruueckne nonuMepst — CTPOEHHS U Ta0JIUIIBI u  MoAaenu
HYKJIEMHOBBIE KUCIIOTHI. ynkunonnposanus «CTpoeHHE ~ MOJICKYIIBI
YPpok n3yyeHusi 4 NIEPBUYHOIO HYKJIEMHOBBIX KUCIIOT. BrIIensITh JTHK», «Ctpoenue
3aKpeIICHHs 3HAHUIA pasinyus B CTPOCHUU U (PYHKLUAX MoJteKynsl PHK»
JHK u PHK.
Snepusie knetkn. CTpoeHue 3HaTh 0COOEHHOCTH JleMOHCTpALMH:
JYKapHOTHYECKON KJIeTKU. OCHOBHBIE CTPOEHUA U TaOITHIIBI U MOIENH
YaCTu U OpraHouAbl KJICTKH, UX ®YHKHHOHHp0BaHHH ((CTpOCHI/Ie KJIETKW»,
byHKIMHT OpraHouOB KIETKH. PackpriBaTh «Ctpoenue KJIETOK
KoMOnHNpoBaHHBIH yPOK B3aUMOCBSI3b CTPOCHHS U (PYHKIUHA MIPOKApUOT U IYKAPUOT,
Opra”ouzioB. JI/p Ne2«Habmaronenne

KJIETOK paCTeHI/Iﬁ 4
JKUBOTHBIX IOJ
MHKPOCKOIIOM Ha




rOTOBBIX
MHKpoTnpenapaTax u ux
onucaHue»

10. | Knerounoe smpo.  CrpoeHue OnuceIBaTh CTPOCHHUE SI/Ipa DYKAPHOT, JIeMOHCTPALHH:
(yHKIUH XPOMOCOM. NEPEUUCIATh PYHKIUH CTPYKTYPHBIX TAGIHIEI M MOJeNH
KomOnHupoBaHHbIi ypoK KOMITOHEHTOB s1/Ipa, XapaKTEPH30BaTh

P yp /Ipa, Xapaxtep «CTpoeHue  BHpycay,
CTPOEHHUE U COCTAB XPOMATHHA X
«XPOMOCOMBI»,
«XapakTeprucTUKa
TEHa»

11. | Joanepusie knetku. CTpoenue u 3HaTh 0COOEHHOCTH JleMOHCTPALMH:
(yHKUINU IPOKAPUOTUYECKON KIICTKH. CTpOCHUS TAGIHIIBI 0 MoJenu
KoMOuHupoBaHHbIl ypoK MIPOKAPHOTUYECKOM «CtpoeHne KIETKI,

KJIETKH, Ha3bIBaTh YaCTH KIIETOK «Crpoennue KIIETOK
MIPOKApUOT U DYKAPHUOT»

12. | Peanuszanus HACJIEJICTBEHHON 3HaTh OCOOEHHOCTH peaIn3alin JleMOHCTPALHMH:
uHpopmMaru B Kierke. [eH HACJIEJICTBEHHOW HMH(pOpMaLuu B TAGIUIIBI ¥ Mojeu
I'eneTnueckuii KOZ,. VYnBoenne KIIETKE «XPOMOCOMBD»,
morexyier JTHK . «XapakTEepHUCTUKA FeHa
KoMOuHupoBaHHbBII ypoK

13. | Heknerounslie popMBI JKU3HU. 3HaTh OCOOEHHOCTHU CTPOEHHUS BUPYCOB, JleMOHCTPALMH:

Bupycsl. Mepsl npodunakTuku XapaKTepU30BaTh ITAITbI TAGIHIIBI M MoJeu
pacnpocTpaHeHus! BUPYCHBIX NIPOHUKHOBEHHMS BUPYCa B KIETKY. «CTpoeHHe BUPYCa»
3a0onieBanuii. [IpodunakTrka OOBSICHATB CYIIHOCTH BO3JICHCTBUS

CIINda. BHPYCOB Ha KIIETKY

KomOnaupoBaHHbIi ypok

14. | KoHTpos1bHO-00001AI0INH YPOK 11O 3HaTh 0COOEHHOCTH CTPOECHUS KIETOK TecToBbIi
teme «CTpoenne u QyHKIINH KISTKID MPOKAPHUOT, 3YKAPHOT, (DYHKITUH KOHTPOoJib/ TecT
Ypok 06001meHns, KOHTPOJIS, OpraHouIOB Ne 2 «CTpoeHue u
OLICHKHU M KOPPeKIMH 3HAHUI (hyHxnmun

KJIETKI
15. | OPTAHM3M (20 4ac) 3HaTh ONpPENENCHUE MOHATHS JemoncTpanuu:
OpraHu3M, yMETh OOBSICHSTH TaOTHUITBI U MOAEIH




Opranmsm — eIUHOE IETI0e.
MHoroob6pasue OpraHnu3MOB.

BBoanblii ypok

0COOEHHOCTH CTPOCHUSI KIIETKH
OJTHOKJICTOUHBIX M MHOTOKJICTOUHBIX
OpraHu3MOB

«Mmuoroobpasue
OpraHu3MOBY, «O0MeH
BEIIIECTB U MPEBPAIICHUS
SHEPTHH B KIIETKE

16. | OOMeH BemiecTB W TIPEBpAIICHUC YMeTh OOBACHSATD, UTO TAKOE p/p «Briaenenne
SHEPrUM  —  CBOWCTBO  JKHBBIX ACCUMIIAINS U JUCCUMUIISIIIAS YTIEKUCIIOTO Tasza u
OpTaHN3MOB. DHEPreTHYecKuii 0OMeH 3HaTh OCHOBHBIE ATAIIbI TEIUIOTHI JPOKKEBBIMH

SHEPreTHYECKOro oOMeHa B KIIETKE. KIJIETKaMU TIPH OPOKESHHUID
YPpok n3yyeHusi 4 IepBUYHOIO JdaTuynk TeMneparypsbl,
3aKpenieHust 3HAHUM Co0uparor ycTaHOBKY, pa0OTaloT C pH

JaTIuKaMu, 00pabaThEIBAOT

17. | Ilnactuueckuii oomeH. DoTocUHTES. XapakTepucTika (OTOCHHTE3a, JdeMoHcTpanus onbITa
YPpoK n3y4eHus U NEPBUYHOIO €ro 3TaroB, 0COOCHHOCTH XEMOCHHTE3a I"a30BbIe 3(hheKThI
3aKpensieHus 3HAHUI Jloxa3aTh BBIZIENIEHHE KICIOpOIa 1 ¢dorocuHTE3A.

MOTJIOIEHNE YIJIEKHUCIIOrO Ta3a Mpu Jatyuku kuciaopoaa, pH
¢dorocuHTE3CE

18. | Pa3mHOXeHHE — CBOWCTBO 3HaTh Ccroco0BI JeMoHcTpanuu:
opranu3MoB. [lenenue kiaetku. MuTo3 Pa3MHOXKCHHUSI TaOJUIBI ¥ MOJIEIH
KoMOuHupoBaHHbIii ypok OPTaHU3MOB, «Cnoco0sI Gectionoro

XapaKTepu30BaTh Pa3MHOKEHUS

Oecrtonioe pa3MHOKEHHE MUTO3 JI\p Ne3
«HUccaenoBanue a3
MHTO03a Ha
MHKpoIpenapare
KJIETOK KOHYMKA
KOPHD»
Muxpockoi,
Habop
MHKpoIpenapar
oB, Habop s
npenapupoBaHu
s

TY. [ Pa3MHOXCHIE OECIIONIOE 1 II0J0BOC CyYIIHOCTE OECITONIOT0 A JIeMOHCTpannn:

KoMOuHupoBaHHBII YpoK

IIOJIOBOT'O pa3MHOXECHUA,
OIINIOAOTBOPCHUSA, UX
3HA4YCHUC.

TaOJIUIBEI ¥ MOJIEITH
«/Jlenenre KIETKM,
«IToJIOBBIC KICTKH,
«OmogoTBOpEHHE Y
pacTeHWH U )KHBOTHBIX)




20.

OO0pazoBaHue  TOJOBEIC
Meiios.
KoMO0uHNpOBaHHBII yPOK

KJICTOK.

3HaTh (ha3sl Metio3a,
PackpriBathb
OHMOIOTHYECKOe
3Ha4YCHHE MeHo3a.
[IpuroraBnuBaroT
BPCMCHHEIC
MHUKPOIIpETapaTsl,
M3YYaloT UX MO
MHUKPOCKOITOM,
00pabaThIBarOT
pe3yIbTaThl
HaOJTIOICHUI

Ip/p «IloBenenue
XpOMOCOM IIpH
MEHOTUYCCKOM JICIICHUH B
KJIETKaX PacTCHUIY
MuKpocKon, Habop
MUKponpenaparos, Habop
ANA npenapvpoBaHus

21

Omno10TBOpEeHHE
KoMOuHupoBaHHbIil ypok

CylIHoCTb OIJIOI0TBOPEHHUS, €T0
3HaueHue. MexaHus3M JBOMHOTO

JdemoHcTpanuu:
TaOJINIBI ¥ MOIEIN




OIIOIOTBOPEHHS Y I[BETKOBBIX
pacTeHuit

«[TonoBkIe KIETKUY,
«O1mIog0TBOpEHHE Y
PacTeHUI U )KHBOTHBIXY,
«®a3pl Meno3an

22. | UaauBunyanbHOE pa3BHTHE OOBSCHATE MPOIIECC PA3BUTHS JdemoHcTpanum:
opranu3ma (OHTOTEHE3). >KUBBIX OPTaHU3MOB KaK TaONHUIBI U MOAEIU
OMOpHOHABHEIH ITEPHOT Pa3BUTHS. pe3ynbTaT pean3anuu «nauBuayassHOE

HAaCJIeICTBEHHOM pa3BUTHE OpraHU3Ma»
KoMO0uHNpOBaHHBII yPOK WHPOPMALIUH.

23. | OHTOreHes yenoBeKa. HaspiBaTh nepuo/ibl OHTOreHe3a, TecToBbII JdemoHcTpanuu:
PenponykTrBHOE 300pOBBE OTMCHIBATH MPOIIECC IMOPHOTCHE3a, KOHTpoJib/ Tect TaOIHIBI U MOJEIIH
[locaencTBus BIUSHUS aJIKOTOJIs, CpaBHUBATH 3apOJIBIIIHN YEITIOBEKA U Ne3 «HauBUAYyabHOE
HUKOTHHA, HAPKOTUIECKUX BEIECTB JIPYTHX MIIEKOMUTAIONINX U IeTaTh «Pa3mMHokeHHe W | Pa3BUTUE OPraHU3Ma
Ha pa3BHUTHE 3apObIIIA YETIOBEKa. BBIBOJIBI HA OCHOBE CPaBHEHHS pasBHTHE
KomOnnupoBaHHbIii ypok OOBSICHSTE OTPULIATENLHOE BIUSHHIE OpraHu3MoB»

aJIKOTOJI5l, HUKOTUHA M HAPKOTHYECKUX
CPEJICTB Ha Pa3BUTHE 3apOAbIIIa
YeJoBeKa, BIUSIHUE MyTareHOB Ha
OpraHu3M

24. | TeHeTHKa — HAyKa O 3aKOHOMEPHOCTSX 3HATh CYNTHOCTH 3aKOHOMEPHOCTEH
HACJIEACTBEHHOCTH U U3MEHUYHMBOCTH. HaCJIeI0BaHUS, YCTAHOBIICHHBIC
I".MeHnneap — OCHOBOIOI0KHUK I' ' MeunneneMm. OObSCHATE 3HAYEHNE
T€HETUKU. THOPHUIOIIOTUIECKOTO METO/1a H3YUCHHS
KomO0nHupoBaHHbIN ypoK HaCJIEACTBEHHOCTHU

25. | 3aKOHOMEPHOCTH HacCJICAOBaHUS. XapaKTeprucTHUKa 3aKOHOB JdemoHcTpanum:
Momnorubpumnoe ckpemubanue. | u |1 Menpens. 3HaTh U YMETh TaOJIHUIBEI ¥ MOIEIN
3akoHEI [ .Mennemns. MPUMEHSITh OCHOBHBIE TTOHSATHUS «MonorubpuHOEe
YPpok uzyueHusi 4 NEPBUYHOTO TEeHETUKH, PEIIaTh CKpETTUBAHUCY,
3aKpenyieHust 3HAHUIM TeHETUYCCKHE 331291 «Henomnnoe

JIOMUHUPOBAHUEY

II/P Nel «CocraBienue
NMPOCTEeHIINX cxem
CKpeluBaAHU»

26. | JurnbpumHOe CKpeLUBaHUE. CymHocTs JeMoHCTpaLUuU:

11l 3axon I".Mennens. JTATHOPUTHOTO TAaOJIUIBI Y MOJEIN
AHam3upyroIiee CKpenuBaHue. cKpenuBanus. @opMyIupoBaTh 3aKOH «urnbpumaoe




YPpok nzyyeHus U NePBUYHOIO
3aKpenieHusi 3SHAHUM

HE3aBHCUMOT0 HacnenoBanus. HassiBaTh
YCIJIOBHSI 3aKOHA HE3aBUCUMOTO
HacnenoBaHus. COCTaBISTh CXEMBI
JUTHOPUIIHOTO CKpEIUBaHHUS,
AHAJIN3UPOBATh UX.

YMeTh pemars 3aa4u 110 TEME.

CKpCUHINBAHUCH

/P Ne2 «Pemrenne

JIEMECHTAPHBIX
IFCHCTHYCCKHUX 3aaau»

27. | XpoMoCOMHast TEOpHSI DopMyTHpPOBaATH 3aKOH CIETIEHHOTO JdemoHcTpanum:
HacneacTBeHHOCTH. CIIeTIeHHOe HacnenoBanus T. Moprana. OOBsCHST TaOIULIbl ¥ MOJEIN
HaCJIeJJOBaHHE TEHOB MIPUYUHY HapyIIEHUS CIETIICHHS, «IIepekpect XpoMOCOM»,
YPpok nzyueHusi 4 NepPBUYHOTO Omosormueckoe 3HaUYeHNE MepeKpecTa «CuenneHHoe
3aKpensieHust 3HAHUIA XpOMOCOM. HaclleZIOBaHUE»

28. | CoBpeMeHHBIC TPEICTABICHUS O T'CHE 3HATh OmpeAeNeHHEe MOHITHS T€HOM JdeMoHcTpanuu:

U TEHOME MIPUBOJUTH MPUMEPHI B3aUMOJICHCTBH TaOJUIBI ¥ MOJIEIH

Ypok wu3yyeHUs]I W TNEPBUYHOIO TEHOB «Hacnenosanue,

3aKpensieHus 3HAHUI CIIETUIEHHOE C TTOJIOM
II/P Ne3 «Pemenue
3JIeMEeHTAPHBIX
reHeTHYeCKHUX 327121

29. | T'enetnka  mona. CIEMIEHHOE € OOBSICHATH MEXaHU3M Ip/p «Onpenenenue
MOJIOM HacJIeJOBaHHE. TEHETHYECKOTO OIPEIeIICHUS TE€HOTHIIA TIJI0JIOBOMA
Ypok mu3yueHHsi M TIEPBHYHOIO 0JIa, IPUBOIUTH MTPUMEPHI MYIIKHA APO30(HITBI
3aKpensieHus 3HAHUI MEXaHU3MOB OIPEIEIICHHS IT0JIa. o eHoTHITY»

OOBSICHATH IPUYNHBI MuKpocKon, Habop
COOTHOIIEHUS TToJIoB 1:1, MUKponpenapartos,
MEXaHU3MBI HaCJIeIOBAaHUS

reMo(p Ny U 1aabTOHU3MA.

AHaIM3UpOBaTh POIOCIOBHBIE.

Peurats npocreiiiive 3aga4n Ha

CIIETUIEHHOE HaclleZIOBaHHE.

30. | HaciexcrBennas (reHOTUIIMYECKAs) HazpiBaTh 1 onpenensTh pa3indHbIe JeMoHcTpanmu:

U HEHACJEeJCTBEHHAas M3MEHUYUBOCTD. BUJIbI U3BMEHYHBOCTH, OOBICHATH TaOJIMIBI ¥ MOJIEIH
OcCHOBHBIE 3aKOHOMEPHOCTH MEXaHWU3M BOSHHKHOBEHUS Pa3INIHBIX «MyTanum»
W3MEHYHUBOCTHU BUJIOB U3MEHYMBOCTH.
KomO0nHupoBaHHbIi ypoK 3HaTh CYUTHOCTH
MYTaIllMOHHOMN
W3MEHYHUBOCTH, BBIABIISTH
MIPUYUHBI MyTalun
31. | ['eHeTka U 3M0POBHE YEIIOBEKA.. Ha3piBaTh OCHOBHBIC TPUYUHBI TecToBbIit JdemoHcTpanum:




3HayeHnEe TeHETUKH I MEIUIIAHEL.
Hacnencreennnie 00J1€3HM YeIOBEKA,

HACJIEACTBEHHBIX 3a00I€BaHUH
YeJI0BeKa, METOABI JOPOIOBOM

KOHTPOJIb /TECT
Ne4 «OcHoBb

TAOJIUIBI ¥ MOJIEIH
«HacnencrBenHsie

UX IPUYUHBI U IPOPUIAKTHKA. JUAarHOCTHKH, OOBSICHATH ONMACHOCTb TCHETHKI OO0JIe3HH YeTOBEKay,
BnusiHue MyTareHoB Ha OpraHu3M OJIM3KOPOJICTBEHHBIX OPaKOB. «BnusHue ankoronusma,
YeJI0BEKA. OOBACHATH BIHUSHUE MyTareHOB Ha HapKOMaHUH, KypEeHHUs Ha
KomOnaupoBaHHbIi ypok 3/10pOBbE YETIOBEKA, BBISIBIATD HaCJIEICTBEHHOCTH
HCTOYHUKHU MYTareHOB B OKPY>KaroLIen
cpene (KOCBEHHO)

32. | 'eneTnka — TeOpETHYCCKAs OCHOBA 3HATh LECHTPBI JeMoHcTpanuu:
cenekuuu.  Cenexnus.  OCHOBHBIE MHOT000pasus 1 TaOIULbl ¥ MOJEIIN
METO/BI U JOCTIDKEHUS CEIEKINU MIPOUCXOXKICHUS «enTps! MHOTOOOpa3Us 1
Ypok u3ydeHusi 1 IEPBUYHOIO KYJIBTYPHBIX PaCTEHUH, TIPOUCXOXKICHUS
3aKpensieHus 3HAHUI YMETh OOBSICHSTh 3aKOH KYJIbTYPHBIX

TOMOJIOTUYECKUX PSI0B pacteHui»,«IckyccTBeHH
HACJIEJICTBEHHOM BIii 0TOOP»,
W3MEHYUBOCTH «'ubpuan3anms

33. HasrbiBaTh JeMoHcTpanuu:
buotexHomnorus, ee JOCTHXKEHUS, OCHOBHBEIE METOIbI TaOJIALBI U MOICIH
MIEPCTIEKTHUBBI PA3BUTHSL. DTUUECKUE CEJIEKIIMHU PACTEHUIH, «HccnenoBanus B
ACIEKTHI Pa3BUTHUS HEKOTOPBIX JKUBOTHBIX U 001acTi OMOTEXHOJIOTHI
UCCIIeIOBaHNI B OMOTEXHOJIOTHH MHKPOOPIaHU3MOB, TIOHATHUE U
KoMOuHupoBaHHbII ypoK CYIIHOCTb OMOTEXHOJIOTHU

34. | KoHTpoJIbHO-0000MIAIOIIHIA YPOK 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH TecTroBblil
10 TEME HaCJIEACTBEHHOCTH U U3MEHYUBOCTH, KOHTpOJb/TecT
«3aKOHOMEPHOCTH HACJEICTBEHHOCTH OCHOBHBIE METO/BI U TIOCTHKEHUS Ne5
¥ U3MeH4MBOCTH. CeeKIus» COBPEMEHHOMN CENEKIINN «3aKOHOMepPHOCT

U
Ypok 06001meHns, KOHTPOJIS, HACJIeICTBEHHOCT
OlleHKH M KOPPEeKIUH 3HAHU uu

HU3MCHYHUBOCTH)




C HCIOJIL30BAHNEM 000

HNPUJIOXKEHUE
TemaTn4yeckoe niIaHupoBanue yueOHoro marepuaJja B 10 kiacce

pyaoBaHus HeHTpa «Touka

DOCTA»

Ne Tema Coneprxanne IleneBas Koi- OCHOBHBIE BHIBI Hcnonp3oBanue 000pyIoBaHUs
n/m YCTaHOBKa ypoKa | BO | AEATEIBHOCTH O0YdYarOIIUXCS
4acoB Ha ypOKe/BHEYPOUHOM
3aHSITHU
Pa3nen 1. Buosorusi kak Hayka. MeToabl HayqyHoro noznanus (1 yac)
1 | YpoBHu [Ipaktuueckoe npumeHenue | @opmupoBaHue 1 | BbLaBuXeHUE TUNIOTE3HL, JlaTuuk kucinopona
OpraHu3aluu 00IIeHayYHBIX METOZIOB B HaBBIKOB H3MepeHne KOHICHTPaluU
KUBOM MaTepuH. | OMOJIOTHYECKHX MIPAaKTHYECKOTO KHCIJIOPOZA BO BJIBIXaEMOM,
Mertos HCCIIEJOBAHMSAX. HCTIONIB30BAHMSA BBIJIBIXaEMOM BO3JyX€
6uonoruu. HayY4HBIX
METO/IOB
HCCIICIOBAHMS
Pa3nen 3. Opranusm (5 yacos)
2 | DOHepretuueckuii Ip/p Joxazatp 1 Co0uparoT yCTaHOBKY, JaTtuuk remneparypsl, pH
0OMEH B KJIETKE. «Bpinenenne yriekuciaoro BBIJICTICHUE paboTaroT ¢ JaTYUKaMH,
raza M TeIuIOThI YIJIEKUCIIOTO ra3a 00pabaThIBaIOT PE3yNIbTAThI
APOXKKEBBIMHA KJICTKaMU U TCIUIOTHI IIPpU OIlbITa
Ipu OPOKESHUN CIIUPTOBOM
OpoKeHNH
3 | Inactuueckuit I'azoBEIe 3 PeKTI Hoxa3zatb 1 | HabGmromaror JHatuuku kucnopona, pH
0oOMeH. ¢dorocuHTE3A. BBIJICIICHUE JIEMOHCTPALIMOHHBIN OIIBIT,
dotocunTes. KHCJIOPOZA U 3apHCOBBIBAIOT CXEMY
TIOTJIOIIECHHE YCTaHOBKH, (PUKCUPYIOT X0
YIJIEKUCIIOTO ra3a U Pe3yJIbTaThI ONbITA
npu GoTocHHTE3E
4 | Muro3 Ip/p Omnwucats 1 | HpurorasmuBatoT BpeMeHHBIe | Mukpockomn, HabOp MUKPOIIpEnapaTos,
«IloBeneHne XxpoMOCOM IIpU | U3MEHEHUS MHKPOIIPENapaThl, U3y4aroT Habop I IpernapupOBaHU
MHTOTHYCCKOM JICJICHHUH B XpOMOCOMHOT'O HX Mo MUKPOCKOIIOM,
KJIETKaX pacTeHUI» amnmapara Ipu 00pabaTbIBafOT PE3yNbTATHI
MHTO3€ HaOJII0ICHU
5 | Meiio3 Ip/p Omnwucathb 1 | HpurorasmuBator BpemeHHBIe | Mukpockomn, HabOp MUKPOIpEnapaTos,
«IloBeneHne XxpoMOCOM IIpU | U3MEHEHUS MHKPOIIPENapaThl, U3y4aroT Habop I IpernapupOBaHU
MEHOTHYECKOM JICJICHHUH B XPOMOCOMHOT'O UX T0/1 MUKPOCKOIIOM,
KJIETKaX PacTEHHI» anmapara Inpu 00pabaThIBaIOT PE3yNIbTAThI
Mero3e HaOIIOKeHU
6 | XpomocomHoe Ip/p Hayuautscs 1 | W3ydaroT moa MUKPOCKOIIOM Muxkpockorl, Habop MUKPOIIPETIapaToB,
oIpezeNneHue «OmnpeneneHne reHoTuIa pacrio3HaBartb TIOCTOSIHHBIE
nosna. IUTOJJOBOW MYIIIKH (eHOTHIIIECKHE MHKpOIIPENaparsl,
Ipo30(huIIBl IO GEHOTUITY» | MPU3HAKK Ha paboTaroT ¢ U300pAKCHHUSIMH,
HaTypadbHBIX 00pabaThIBAIOT PE3yIbTATHI




npernaparax u
OIIpeNeNATh
BO3MOXHBIE
TCHOTHIIBI
OpraHu3ma 1o
ero heHOTHITY

HaOJIIONEHUH




11 KIIACC
YYEBHO -METOANMYECKOE OBECIIEYEHUE ITPOI'PAMMBbI

Pabouast nporpamMma opreHTHpOBaHa HA UCIIOJIB30BAHNE YUeOHUKA!
Oomast 6uosiorus. ba3zoBbiit ypoBeHb: yueo, as 11 k. obrieoOpasoBarenbhbix yupexaeHuii / B.M. Cusornasos, U.b. Aradonoga, E.T. 3axapoga. - M.:
Hpoda, 2021. .;
MEeTOAMYECKUX TOCOOUH JJI yIUTEIA:
- Kosznosa T.A. Obmas 6uonorus. ba3oBelil ypoBeHb. 11 KJIacc: METOIUECKOE, Tocobue k yuebHuky B.1. CuBoriaszosa, U.B.
AradonoBoii, E.T. 3axaposoii «O6111as 6uosiorusi. bazoBbeiil ypoBeHb». - M.:/Ipoda, 2006. -140 c.;
- IIporpammsl 11t 061Ie00pa30BaTEbHBIX yupekienuil. [Ipupogosenenue. 5 knace. buosorus. 6-11 kinaccesl. - M.: JIpoda, 2010. -
138 ¢c.;
JOTIOJTHUTEIbHOU JINTePaTyPhI JJ18 YUUTEA:
®pocun B.H., CuBor;iazos B.l. roToBuMcs K €AMHOMY roCy/IapCTBEHHOMY 3K3aMeHy. Obmas 6uosiorus. — M. : [Ipoda, 2019r.
. Hnmepnem-pecypcoi
Aopeca caiimos 6 UHTEPHETE http://bio.1september.ru/ - razera «buonorus» - npuinoxeHue K «1 ceHTs0psi» Www.bio.nature.ru - Hay4nsie
HOBOCTHU Ouosoruy WWW.edios.ru - Di1oc - HeHTp AUCTAHIMOHHOTO 00pa30BaHUs
www.km.ru/education - yueGHbIC MaTepualibl M CIIOBapH Ha caite «Kupuiut u
Medoauii



http://bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

KAJIEHJIAPHO - TEMATUYECKOE INTAHUPOBAHME 11 KJTACC

Ne Tema ypoka Tun ypoka Buj KoHTpoJIst TpeOoBanus K ypoBHIO Jomamnee Hdara
NMOAr0TOBKH 3aJaHue
o0yuawierocst

PA3EJI 4. BU/ (20 uacoB)

TEMA 4.1. UCTOPHUS 3BOJIOIUMOHHbIX UJIEU (4 uaca)

1. PaszButne Omo- Jlasamp onpeodenenus Knoueevoim nonamuam. |§1.

JIOTUH B 10Aap- BBonHsbIi, YpPOK Ha3zvieamo YYCHBIX U UX BKJIAJ B Pa3BUTHC
BUHOBCKHMI IIe- [U3Y4YCHUSA U OHOJOTrNYEeCKON HAYKH.
puoa. PaGorel [IEPBUYHOIO  3a- Obvacnuamp posib OUOJIOrUU B POPMUPOBAHUU
K.JIunnes. KpeIUIeHus  HO- Hay4HOT'O MUPOBO33PEHUS.

BbIX 3HAHUU.

2. IBOIIONMOHHAS | Y POK M3y4eHUs! ¥ | UnnuBunyansueie |asams onpeoenenus Kiueeblm noHamuam. |§2.
Teopusi TMEPBUMHOTO 33 | o 1peTp yyammxes Dopmynuposamsp  3aKOHBI «YTIPAKHEHUS U
K.b.Jlamapka. |KpeIuleHHs  HO- HeyIpaxHeHue opranoB» M «HacnenoBanus

BbIX 3HAHUM. ONaronpusATHBIX MPU3HAKOBY. O0bACHAmMb
Cemunap. €IMHCTBO KUBOW U HEKUBOU IPUPOJIBL.




[peanocbliku Wupusunyansueie |lasams onpedenenus Knoueeblm ROHAMUAM. §3.
pa3BUTHsI Teo- |YPOK M3YYCHUS U | rpare: yuaIumxcs Ha3zvigamb eCTECTBEHHOHAYYHbIE U  COILMAJIbHO-
puu Y./lapBuHa. |[[ICPBUYHOTO 3a- SKOHOMUYECKHE  MPEANOCHUIKM  BO3HHUKHOBEHUS
KpeIuieHus  Ho- yuenus Y.J/lapBuHa.
BBIX 3HAHUM. O6vacuams ponb Ouonorud B (POPMUPOBAHUU
Cemunap. HAay4YHOTO MHUPOBO33PEHHUS. Haxooumu
MH(OPMALIUIO B PA3IUYHBIX UCTOYHUKAX.
JBOJIIOLIMOHHAS |- Jlasamb onpeodeneHus Kioueeblm NOHAMUAM. §4.
TeoOpUud yp()K A3Y4YEHUS U I/IHIII/IBI/II[ya.HBHBIe Ha3zvieamo OCHOBHBbBIC ITIOJIOKCHU L Y4CHUA
Y./lapBuna. IIEDBUYHOTO 3a- Y.J/lapBrHA 0 €CTECTBEHHOM O0TOODE.
p OTBETHI yYaIINXCs .
KpeIUICHUS HO- Xapakmepmoeamb CYIIIHOCTD ACUCTBUA
BBIX 3HAHUMN. HNCKYCCTBEHHOI'O 0T60pa.
Cemunap. Cpasnueamb VCKYCCTBEHHbII U  €CTECTBEHHBIN
oTOOp u Oenamdb 6b1600 HA OCHO8E CPAGHEHUSL.
Ob0vacnamp BKJIAl HBOJIOLMOHHOW TEOpUU B
(dhopMUpOBaHHE COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHUHBI MUDA.
TEMA 4.2. COBPEMEHHOE 3BOJJIOIIMOHHOE YYEHHUE (9 yacos)
Bupa. Kpurepuu n Jlasamwb onpedenenus Knoueevlm NOHAMUAM. §s.

CTPYKTYypa.

Kom6unmpoBan-
HBIN YpOK.

JlabopaTopHas
paGora Ned
«Omnucanue ocobeit
BHU/Ia 110 MOp-
(bonornueckomy
KPUTEPHIO»

Xapaxkmepu3zoeams KpUTEpUN BUTA.
Obocnoevleamp HEOOXOAUMOCTh ONPEEIICHUS BUIA
10 COBOKYTTHOCTH KPUTEPUEB.

Cocmasgnamb XapakTEpUCTHKY BHOB C HCIIOIb30Ba-
HUEM OCHOBHBIX KPUTEPHEB.




IBOJIIOIIUMA.

€CTECTBEHHBIN O0TOOp Kak pe3yibTaT OOpbObI 3a
CYIIECTBOBAHHE;

>hopMel ectecTBeHHOT0 0TOOpa. Cpasnueams
JecTBUE IBUXKYILIETO M CTAOUIM3UPYIOLIETO
oT00pa u denamp 616006l HA OCHOBE CPAGHEHUAL.

Honmyasiuus - KomOunmpoBan- |CamocrostensHas |/Jasams onpedenenus Kuioueeblm NOHAMUAM. §6,7.
CTPYKTypHas HBIH YPOK, pabora
eIMHUIIA BU/IA U Xapaxmepu3zoeamu:
IBOJIIOIUU. >TIOMYJSIUI0 KaK CTPYKTYPHYIO €UHUILY BU/IA;
>TIONYJALMI0 KaK €IUHUILY YBOJIIOIUH.
Haxooums wHbOpMANMIO O  TOMYJSAIHA B
pa3IMYHBIX  MCTOYHMKAX M  KPUTHYECKH €€
OILICHUBATb.
DakTopbl Jlasamp onpedenenusn Kirouesvblm NOHAMUAM. §8.
IBOJJIIOIIUH. KOM6I/IHI/IpOBaH- ﬂaﬁopaTopHaﬂ Haszvieamo (1)aKTOpI)I 9BOJIIOLIMHA.
HBIH YPOK. padora Xapaxmepu3zoeamp HakTOpbI IBOJIOLUU.
«BBISBICHIE Oovacuams npuyuHbl U3MEHAEMOCTH BHJIOB.
Buiagnamp n13MeHINBOCTH Y 0CO0€H OTHOTO BHUA.
W3MEHUYMBOCTH
y oco0eit 0JHOTO
BHJIa»
EcTrecTBeHHblil /lasambv onpeodenenus Kii0uegolm NOHAMUAM. §9.
oT0Op - riIaBHAA Kom6unnpoBaH- |CamoctosTenpaas |HAa36i6ams NpHIrHy 60pBOBI 32 CYIIIECTBOBAHHE.
ABMKYIIAS CHJIA HBI YpOK. paGota Xapaxmepuzosambp:




Ananranuu op-
raHU3MOB K yc-

JIOBUSIM OOMTAHMSI.

KomOunupoBan
HBII YPOK

JlaboparopHast
padora

«Bp1siBICHUE
MIPUCIIOCOOICHU I
y OpPraHu3MOB K
cpene oOUTaHUS

/Jlasamo onpeodenenus Ki4eeblM NOHAMUAM.
Xapaxmepu3zosambo:

[Ipucnoco0neHHOCTh  KaK 3aKOHOMEPHBI
PE3yNbTaT SBOIIOIUH; >BUIbI a/lalTAI[IH.
Oo0vsacnamp  B3aMMOCBSI3U

OpraHU3MOB U OKPY’KAOIIEH

Cpelbl:

>MEXaHU3M BO3HHUKHOBEHHUS

MPUCTIOCOOICHUIA;

OTHOCHUTENBHBIN  XapakTep
MIPUCIIOCOOJICHUH.

Buviasnames npucnoco0IEHHOCTh OPTaHU3MOB K
cpene oouTaHus.

Onpeodenamep OTHOCUTEIBHBIA XapakTep
IPUCTIOCOOTIEHHOCTH.

§10.

10.

Bugooopa3oBanue.

KomOunupoBan
HBII YPOK.

CamocrogreabHas
pabora Tect

Jlasamo onpeodeneHus Knouesblm HOHAMUAM.
Has3zvieamp criocoObl BUA000pa30BaHus U
nPUGOOUmMb NPUMEPDL.

Onucwvléams MEXaHN3M OCHOBHBIX MyTeH
BU000pa30BaHUsL.

§11.

11.

Coxpanenmne
MHOTr000pa3ust
BU/I0B.

Kombunuposa
HHBIN YPOK.

CamMmocrogrenbHas
pabora Tect

V/lasamb onpedenenusn Knroueevlm ROHAMUAM.
Ilpusooums npumepul IPOLIBETAIOIIHX,
BBIMUPAIOIUX WM UCUYE3HYBIIUX BUIOB PACTEHUH U
KUBOTHBIX.

Xapaxkmepuzoeamo:

>TIPUYUHBI TPOI[BETAHUS M BEIMHPAHHS BUIOB;
>yCIOBHUSI COXPAaHEHHs BHUJIOB.

Ananuszupoeams u oyenueamsy 1OCIECTBUS J1es-
TEJILHOCTH YEJIOBEKa B OKPYXKaIOIIEH cpene.
"IIpozno3uposams pe3ynbTaTbl U3MEHEHUN B
6uocgepe B CBSA3U C U3MEHEHHEM OMOPa3HOOOpa3Hs.

§12.

12.

Jloka3zaTeabcTBa
IBOJIIOLMHU
OPraHu4ecKoro
Mupa.

Ypok
KOMITJICKCHOTO
MIPUMEHEHHUS
3HAHUM.
Kondepenmus.

NuauBuayanbHbIe
OTBETHI yHaIINXCS

V/lasamsb onpedenenus Knoueevlm ROHAMUAM.
Haxooums u cucmemamu3zuposams UHPOPMAIIHIO O
KOCBEHHBIX M MPSAMBIX JI0Ka3aTEIbCTBAX YBOJIOINH.

§13.




13.

3auet Nel
«OcHOBHbBIE
3aKOHOMEPHOCTH
IBOJIIOIUH.

Ypok KOHTpOJIA
U OLIEHKH
3HAHUM.

3amanust co CBOOOAHBIMH KPAaTKUMHU M PA3BEPHYTHIMU OTBETAMH.
3amaHus Ha COOTBETCTBHE.

3amaHus Ha HaX0XKJICHUE OIMHUOOK B MIPUBEJICHHOM TEKCTE.
3anaHust: 3aKOHYUTH (JIOTIOJHUTD) TIPEIJIOKECHHE.

3amaHusl ¢ UCIIOJIb30BAHUEM PUCYHKOB, TAOJIHII.

TecToBasi KOHTPOJIbHAS PA00TAa B HECKOJbLKHUX BAPHMAHTAX M3 3aIaHUI Pa3HOro BUIA,
COOTBETCTBYIOIIMX TPeOOBAHNAM K YPOBHIO IOATOTOBKH 00y4arOIHUXCS.

TEMA 4.3. NIPOUCXOKJAEHUE KU3HU HA 3EMJIE (3 uaca)

14.

Pa3zBuTHe npena-
CTABJICHU 0
NPOMCXOKIEHNH
JKM3HU Ha 3emuie.

Ypok u3ydeHus
Y IEPBUYHOTO
3aKpEIUICHUS
HOBBIX 3HAHUH.
Jlexuus.

/lasamb onpedenenusn Knoueevim NOHAMUAM.

VHMBUTyaTbHbIE Onucvigams u ananu3upoeamsy B3rsbl YICHBIX HA
MIPOUCXO0KICHHUE KU3HHU.

Xapaxkmepu3zoeams poib SKCIIEPUMEHTA B pa3perie-

HUU HAYYHBIX MPOTUBOPEUHUH.

OTBCTBI yHaIlIUXCs

§14.




15. |CoBpemeHHbBIE Unmusunyansesie |/lasams onpedenenus Kiiouesblm NOHAMUAM. §15.
npeacTaBJeHus |YPOK CUCTEMATH- OTBETHI YUAIIXCH Haxooums u cucmemamuzuposams vH)OpMaIio
0 BO3HMKHOBe- (3alud U 0000- 10 MPoOJIeME MPOUCXOKACHUS KU3HHU.
HUM KU3HU. IIEHUS 3HAHUH. Ananuszuposams u oyenueamsy padorsl C.Muepa
Cemunap. nu AWM. OnapuHa 1O pa3pelIeHUIO MPOOIEMbI
MPOUCXOXKICHUS KU3HU Ha 3eMIIE.
Ob0vachamp: BKJIAal DSBOJIOLUOHHON TEOpUU B
(hopMupoOBaHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOH
KapTUHBI MUDA.
16. |Pa3BuTHE KHU3- /lasamp onpedenenusn Kiro4ueeblm NOHAMUAM. §16.
HM Ha 3eMJie. Yp()K cUcremMaru- I/IHI[HBH)IyaJILHBIe Botasnameo YCPThI OHMOJIOrUYECKOTO nporpecca u
3alUA W 0696' OTBETHI yHAIIXCA perpecca B KHMBOW TMPUPOAE HA MNPOTIKEHUU
IICHUS 3HAHH. SBOJIIOIMH.
Cemunap. Ycemanaenueams 63aumocen3p 3akOHOMEPHOCTEN
Pa3BUTHSI OPTAaHUYECKOTO MUpPa Ha 3eMJIe C T€0JI0TH-
YECKUMH U KIIMMATHUYEeCKUMU (haKTOpaMHU.




TEMA 4.4. MPOUCXOKAEHUE YEJIOBEKA (4 yaca)

17. |I'umore3bl mpo- /lagéamb onpedenenus Knoueevim nonamuam. |§17.
HCXOKTEeHUS Ha3zvigamo TTOJIOYKEHUS TUIIOTE3
YyeJioBeKa. ypOK U3YYECHUS U CaMOCTOSTEILHASL MMPOUCXOKIACHUSA UCIIOBCKA.

IEPBUYHOIO 3a- pa60Ta Xapalcmepus'oeamb PAa3BUTHC B3IJTIAA0B YUCHBIX

KPETUICHNs HOBOTO Ha MpobJIeMy aHTPOTIOTeHE3a.

MaTrepHana. Haxooump u cucmemamu3upoeams
ungopmayuio
W3 pa3HbIX HCTOYHUKOB 10  mpobieme
MIPOUCXOKACHUS YEJIOBEKa.
AHnanuzupoeams u oyeHueamy CTEICHb
Hay4YHOCTH U JOCTOBEPHOCTH TUIIOTE3 MPO-
HCXO0KJICHUS YEIOBEKa.

18. |Iloso:xenmne uye-|Ypok cucremaru- Jlasamb onpeodenenus knoueevim nonamuam. (§17.§18
JOB€Ka B CHC-|3alluM H 0§06' Wnpusunyaneueie |Ha3zviéams MECTO UEIOBEKa B cucTeMe|BONPOCHI
Teme KHBOTHO- | MICHIA SHAHII. OTBETHI y4aIMXCS  [)KMBOTHOTO Mupa. O6ocHosviéamsy TpuHaj-| CCMAHAPA,
ro Mupa. CemuHap. HH/U-

JEKHOCTh YENOBEKa K JKUBOTHOMY MUY,
. BU/YyaJIbHbIE
HCTIONB3YS JIAHHBIE CPABHUTCNLHOW AHATOMHM, | 3o 1o g

SMOPHOJIOTUU U IPYTUX HaAYK.




109. JBOJOLMA Ye- Ha3zvieamo:
JoBeKa. Ypok  usydeHus |upuBuayanbHble | ~CTaANH 9BOJIONNH YEI0BEKa; §19BonpocskI
HOBOTI'O MaTe- | 4 rpeTEl yUaIxcs > [peaCTAaBUTENEN  Ka)JAO0W SBOJIFOLIMOHHON ceMHHAapa,
puana. CemuHap. CTaauU. MHIH-
Xapaxmepu3zoseamu: BUAYaJIbHBbIC
OCcoOCHHOCTH  TIPEICTABUTEIICH KaXKI0W CTaaNHI 3alaHusl.
HBOJIIOLIMU YeJIOBEKa C OMOJIOTUYECKUX U
COIIMAJIbHBIX MO3ULUH;
>poiib  OMOJIOTMYECKUX U COLMATBHBIX
(bakTOpOB aHTPOMNOreHe3a B AITUTEIbHON
ABOJIFOIMU JIIOJIEH.
20. YesioBeueckue /asambw onpeoenenun Knwo4esvim nouamuam.|§20 noBTOpUTH
pachl. Ypok u3ydeHus NuauBuayansHbIe Haszvieamov u paznuvamop MOArOTOBUTHC
HOBOI'O MATe- | hrperpl yuamuxcs | 1CITOBEUCCKUE PACHL. fl K 3a4eTy.
puana. CemuHap. Oovsicnambs  MeXaHU3MbI (POPMHUPOBAHUS
PAcOBBIX TIPU3HAKOB.
/loka3pleamy Ha OCHOBE HAyYHBIX (PAKTOB

HECOCTOATENIBHOCTh pacu3Ma U COLUAII-
JIapBUHU3MA.




PA3JIEJI 5. J)KOCHUCTEMBI (11 4acos)

TEMA 5.1. 3KOJIOTHYECKHUE ®AKTOPBI (3 yaca)

21.

Oprannsm "
cpena. JKo0.I0-
ruyeckue ¢ak-
TOPBI.

VYpoxk u3ydueHus u
MEePBUYHOTO  3a-
KpeIJieHuss  Ho-
BBIX 3HAHUU.

CamMocTosTeabHa
s paboTa

/Jlasamp onpeoenenus Knio4eéblM NOHAMUAM.
Hasvieams:

>3a/1au HKOJIOTHH; >3KO0JIOTHYECKUE (DaKTOPHI.
Obocnogviéamy pPONb DKOJIOTMH B  PEIICHUU
IIPaKTUYECKUX 3a]1a4.

Oovacuamp B3alMOCBS3b OpraHU3MOB  H
OKpy’Karoliel cpeapl: OHOJOrMyYeckoe JeicTBue
HKOJIOTUYECKUX (PAKTOPOB HAa OPTaHU3MBI.
Boiagnams 3aKOHOMEPHOCTH BIUSHUA (PAKTOPOB Ha
OpraHU3MBI.

*IIpocno3uposams pe3yabTaTbl U3MEHEHUS
NecTBUS (PaKTOPOB.

§21

22,

AOHOTHUYECKHE
(axkTopsr cpe-
IbI.

Kombunuposan-
HBII YPOK.

CamMmocTosTenbHa
s paborta
Tab6muna

[Ip/p «Onpenenenne cuiibl BO3AeHCTBUS
IKOJIOTHYEeCKUX PaKTOPOB»

HabmronaroT 1eMOHCTpallMOHHBIN OMIBIT,
3apUCOBBIBAIOT CXEMY YCTAaHOBKH, PUKCUPYIOT X0/
U PE3YJILTATHI OIIbITA.

Jdartyukn kucjaopoaa, pH, xjiopua-uoHos,
OCBCIIEHHOCTH, TeMIIEPATYPbl, OTHOCUTEJIbHOM
BJIA’KHOCTH

§22.

23.

buoTnueckue
(axkropsI cpenbl.

Kombounmnposan-
HBIN YPOK.

CamMmocTosTenbpHa
1 pabora
Taomuma

/lagamb onpedenenusn Kir0ueevlM NOHAMUAM.
Haszvieams BUIBI  B3aUMOOTHOIICHUH  MEXIY
OpraHU3MaMmH.

Xapaxmepu3zosamo OCHOBHBIE
B3aMMOOTHOIIIEHUI OPraHU3MOB.
Oovacnuame MEXaHU3M BIIMSTHUS
B3aMMOOTHOIICHUA  MEXJIy OpraHu3MaMH  Ha
dbopmupoBaHre OHWOIOTHYECKOTO Pa3zHOOOpa3usi H
paBHOBECHSI B 9KOCHUCTEMAX.

THIIBI

§23.




TEMA 5.2. CTPYKTYPA OKOCHUCTEM (4 yaca)

24. |CTpykTypa CamocrositensHalasamp onpedenenusn Knoueevim NOHAMUAM. §24.
IKOCHCTEM. st paboTa Onucvleamp CTPYKTYpy SKOCHUCTEMBI. 5
KoMGHHHpOBAH- Tab6numa Hasvieamp  KOMIOHCHTBI ~NPOCTPAHCTBCHHOW 1
HBIH{ yPOK. SKOJIOTUYECKON CTPYKTYPBI SKOCUCTEMBI.
Xapaxmepu3zoeambo KOMITOHEHTBI
IIPOCTPAHCTBEHHOM M DKOJIOTHYECKOM CTPYKTYpbI
9KOCHUCTEMBI.

25. |IInmeBble cBA- /lasamp onpedenenusn Kir4ueevblm NOHAMUAM. §25.
3u. Kpyrosopor K01\“46HHI/Ip0BaH- IpakTHyecKas Ilpusooumo ngumepbt OpraHu3MOB,
BellleCTB U |HBIA YPOK. paGora MPEACTABISIONUX TPOPUIECKUE YPOBHH.

JHEPIuM B KO- «CocraBiedue Xapakmepu308amb.
cucTeMax. CXeM Iepenadn >TpoHUECKYIO CTPYKTYpY OHOIIEHO3a;
BEIECTB U >poJib OPraHU3MOB (IIPOAYIIEHTOB, KOHCYMEHTOB,
sHepruu (lerneit PEAYLEHTOB) B [IOTOKE BEIIECTB ¥ SHEPIUN;
IIUTAHNS)>. >COJTHEYHBIN CBET KaK SHEPTeTUUECKHUH pecypc.
Cocmagname cxemwl Iepeavn BEIIECTBA U
sHepruu (1ened muTaHus;).
Hcnonvzoeamo npaBwio 10% ans  pacuera
MOTPEeOHOCTH OpraHU3Ma B BEIIECTBE.

26. |IIpuunnbI Camocrostenbualdasams onpeoenenus KiueeblM noHAmuam. (§ 26.
ycroiiunBoctn | KomOunuposan- |4 paGota Oovacnamo: .

U CMEHbI HBII YpOK. >TIPUYUHY YCTOMUMBOCTU IKOCUCTEM;
JKOCHUCTEM. >TIPUYUHBI  CMEHBl JKOCHUCTEM;

> HEOOXOIMMOCTh COXpaHEHUs MHOTO00pasust
BUIOB.

Onucwvieamsp >Tabl CMEHBI

SKOCHUCTEM.

Boiagname n3meneHus B

JKOCHUCTEMAX.

Pewamp ipoCcTENILINE IKOJIOTHYECKHUE 3aaUH.




217.

Biausinue 4eno-
B€Ka HAa DKOCH-
CTEMBbI.

Kom6unmpoBan-
HBII YpOK.

CamMocTosTenbHa
g pabora

lasambw onpeoenenus
K1104€6bIM NOHAMUAM.
Ilpueooums npumepol 3x0-
JIOTUYECKUX HAPYIICHUH.
Ha3zvigamo:

>CH0CO0bI ONTUMAIbHOU
AKCIUTyaTalliy arpolieHO30B;
>CrocoObl COXpaHEHUs ec-
TECTBEHHBIX 9KOCHUCTEM.
Xapaxkmepu3zoeamp BIUS-
HUE YeJIOBEKa Ha PKOCUCTE-
MBI.

Cpaenueams >KOCUCTEMBI U
arpo3KOCHUCTEMBI CBOEH Me-
CTHOCTU U 0elamp 6bleo-
Obl HA OCHOGe UX cpagHe-
Hus.

'I[Ipozno3uposamsp pe3ynb-
TaThl KOJOTHMYECKHUX
Hapy-

LIEHUI 110 33IaHHBIM Mapa-
MeTpam.

Mp/p «OueHKa

B PACTEHUNAX»

obpabaTbiBatoT
pe3y/ibTaTbl OMbITa

coaeprKaHuAa HUTPAToB

CobupatoT YCTaHOBKY,
paboTaloT C AaTYMKamM,

[laTYMK HUTPAT-UOHOB

§27.

TEMA 5.3. BUOC®E

PA - T/IOBAJIBHAS DKOCUCTEMA (2 yaca)

28.

buocepa -
rjiooajbHas
IKOCHCTEMA.

KomOunupoBan-
HBIN YpOK.

CaMmocTosTenbHa
a1 pabota

lasamp
Ha3zvieamo:

>CTPYKTYpHbIE KOMIIOHEHTHI ¥ CBOIMCTBA
ouocdepbr;>rpaHulibl 0nocheps! 1 HaKkTopsl,
oOycraBnuBalomue. Xapakmepu3oeams: >KUBOeE

BCIICCTBO, OHMOKOCHOE U KOCHOE BCIICCTBO ouo-

0npe0eﬂenuﬂ K/1I04e6biM NOHAMUAM.

nx

§28.




29. |Poab  JKHUBBIX Hasamo onpeoesenus Kiouesvim nonamusam. |§29.
opranuzmMoB B |KomOunupoBan- CamocTogTensy | Onucvieams: Tsopueckoe
ouocdepe. HBIN YPOK. a5t pabora >0HOXUMHYECKHE IIUKJIBI BOJIBI, YTJICPO/a; 3aJlaHue (o

p >TIPOSIBIICHUE (U3UKO-XUMHUYIECKOTO JKEIaHUIO — yda-

BO3/ICHCTBUS OPraHU3MOB Ha Cpeay.
Xapaxkmepuszoseamp:

>CYIIHOCTh ¥ 3HaYE€HUE KPYroBOPOTa BEIIECTB U
MIpEBpaILeHHs SHEPTUH; >POJIb JKUBBIX OPTraHU3MOB
B JKM3HU IUIAHETHI U 00€CIIEYEHUN YCTOﬁqHBOCTH
ouocdepsl.

*Ilpozno3uposams MOCJICICTBHUS JIJIs HAIIICH
IUTAHETHl HapyILIEHUS KPYyroBOPOTa BEILECTB.

IIMXCA): cocTa-
BUTh cXemy
KpyroBopoTa

azota u ¢oc-

dopa.

TEMA 5.4. BUOC®EPA U YEJIOBEK

(2 + 1 yac Ha 3aKJIIOYHTEIbHBIH YPOK)

30.

buocdepa U
YyeJI0BeK.

KomOunupoBan-
HBIN YpOK.

CamocTosaTenbH
ast pabota

Ilpueooums npumepul IpSIMOrO U1 KOCBEHHOTO
BO3/ICMCTBUS YEJIOBEKA Ha )KUBYIO IIPUPOAY.
Haxooumv u cucmemamusupogamao
uHpopmayuio

0 TOCHEACTBUAX JESATENb-

§30. Bompocsl
CeMMHapa,
UHIN-
BUAYAJIbHBIC
3aJaHMsL.




HOCTH JIFOIcH Ha Ouocdepy B LIEJIOM.
Ananuszuposams u oueHusamb MOCIEICTBUSA
MPSIMOTO M KOCBEHHOTO  BO3JICHCTBUS YeJIOBEKa Ha
npUpoay, COOCTBEHHOM NEeSTeNIbHOCTH B
okpyxatoiieit cpene. Ilpeonazams nymu  npe-
000J1eHusi  FKOJIOTMYECKOro Kpu3uca.

31.

OCHOBHbBIE KO-
JOrn4ecKue
npoodJjaeMbl CO-
BPEMEHHOCTH,
MyTH UX pellle-
HUA.

KomiuiekcHoe
MIPUMEHEHHE
3VYH. Cemunap.

NunuBuayanbHbl
€ OTBETHI

3arpsizHeHue Bo3ayxa. [[puuunel 3arps3HeHus
BO31yXa U UX MOCJICACTBUA.

«IlapaukoBbIi 3(pPeKT U r1006aIbHOE
NnoTenJieHue»

HabmroaroT 7eMOHCTpallMOHHBIN OIIBIT,
3apUCOBBIBAIOT CXEMY YCTAaHOBKH, (PUKCUPYIOT
X0 ¥ PE3yJIbTAaThI OIIbITA.

JIaTYMKHU TeMInepaTypbl, 0THOCUTEJILHOM
BJIA;KHOCTH BO3/1yXa, kucjaopoaa, pH

§31,32




32. |Poun ouonoruun |KommiekcHoe /lasamp onpeodenenus Knouegblm NOHAMUAM.
B OyaymieM. NPUMCHCHHE Wnmsnnyansn |OWeHusamy — TOCHEICTBHS — POCTA  HACCNICHHSA
3YH. Kpyrsbrit bIE OTBETEL MJIAHETHI, STUUECKHUE aCTICKThI PEIICHHS MPoOIIeM,
CTOJL CBSI3aHHBIX C OYIYIIUM YEIOBEYECTBA B CBA3H C €r0
OTHOLICHHEM K MPUPOJEC; 3HAaUeHUE padOT yUEHBIX,
3aHUMAIOIIIUXCS IPOrHO3UPOBAHHEM B3au-
MOJEHCTBUS o01ecTBa c TPUPOTHBIMU
HKOCUCTEMAaMHU.
Xapakmepu3zoeams poib MEXKITYHAPOIHOTO
COTPYIHUYECTBA B PEILICHUH YKOJIOTHUECKUX
po0JIeM YEI0BEUECTBA.
33- | Pe3epBHOe Bpemsi
34
MNPUJIOXKEHUE
TemaTnyeckoe NjaHupoBanue yuyeonoro marepuaja B 11 kinacce
¢ MCI0JIb30BaHueM o0opynoBanus neHTpa «Touka pocra»
Ne | Tema Conepxxanue Henesas Kon- | OcHOBHBIE BUBI Hcnonb3oBanue o0opynoBaHus
n/n yCTaHOBKa ypokKa | BO JeSTeNbHOCTH
4acoB | 00ydJaromuxcs Ha
ypoke
Paznen 2. Dxocucrembl (4 yaca)
1 Abuornveckne | «OmpeneneHue Onpenenutsb 1 Hab6monator Hatuuku kucnopona, pH, ximopua-noHos,
dakTopbr  cpe- | g posneiicTBus CHITY JIEMOHCTPAIIMOHHBINA | OCBEIIEHHOCTH, TEMIIEPATYPHI, OTHOCUTEIBHON
ABL. HKOJIOTHYECKUX BO3/IEHUCTBUS OTIBIT, 3aPUCOBBIBAIOT | BIAKHOCTU
bakTopoB» 9KOJIOTMYECKUX CXEMY YCTaHOBKH,
(hakTopoB. (bUKCUPYIOT X0 U
pe3yabTaThl OMbITA
2 Biusinne geno- | Ip/p Onpenenutsb 1 Cobuparot JlaTuuk HUTPAT-UOHOB




BCKa Ha 3KOCH- «OrneHka coaepKaHue YCTaHOBKY,
CTEMBL. COJEepIKAHUS HUTPATOB B paboTaror ¢

HUTPATOB B MPOyKTax JaTYNKAMU,

pacTeHusIX» MUTaHUS 00pabaThIBaIOT

pE3yJIbTAThI OMbITA

OCHOBHBIE KO- [Ip/p«IlapuukoBslii | Jloka3aTh CBS3b Hab6mronaror JaTtuuku TeMneparypbl, OTHOCUTEIbHON
JIOTHYECKHUe s dekt u MTAaPHUKOBOTO JEMOHCTPALlMOHHBIA | BIQXKHOCTH BO31yXa, Kuciopoja, pH
npoodaemMnl  co- | rodagbHOE a¢dexTa ¢ OIIBIT,
BPEMEHHOCTH, MOTETUICHUEY rII00aTEHBIM 3apUCOBBIBAIOT
MYTH UX pellle- MOTEIIEHUEM CXEMY YCTaHOBKH,
HHA. (UKCUPYIOT X0 U

PE3YIBTATHI OIIbITA.
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