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PabGouass mporpamma 10 OHWOJOTHM peaTU3yeTCs C HCIOJIb30BaHUEM OOOPYIOBaHUS IICHTPA
€CTECTBEHHO-HAyYHOH! U TEXHOJOTMYECKOM HarpaBieHHOCcTeH «Touka PocTay.

PaGouass mporpamma TO3BOJISIET HHTErPUPOBATH pealU3yeMble 3[1eCh MOAXOIbI, CTPYKTYpy H
coJiepKaHue Mpu opranuzanuu ydeonoro npeamera "buonorus" 10-11knacc. Mcnons3oBanue 000pyI0BaHHS
LIEHTPA €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBiieHHocTed "Touka pocta" mo3BOJIAET CO311aTh
YCIIOBUS:

* JIJIs1 TIOBBIIICHHUS MTO3HABATEILHON aKTUBHOCTH 00yUaroluxcsi B 00J1acTu OUOJIOTHH;

* JUIS Pa3BUTUS JIMYHOCTH IIKOJHLHUKOB B TIpoIiecce OOy4YeHHs] OMOJOTHH, €ro CIOCOOHOCTEH,
dbopMUPOBAaHUS U yIOBJIETBOPEHUS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;
* mansi paboTHl C OJAAPCHHBIMH MIKOJHHUKAMHU, OPTaHMU3ALMU WX PA3BUTUS B PA3IMYHBIX OO0JIACTSIX
00pa3oBaTeNbHOM, TBOPUECKOM IEATEIBHOCTH.
Hcnoandyemsbiii YMK:
Cusornazos B.U., Ara¢onosa N.b., 3axaposa E.T.O6mas 6uonorus. 10 -11 knaccel. bazoBslit ypoBeHb.- M.:
Hpoda, 2021 (yueOnuk, paboyast TeTpaib, METOJUYECKUE PEKOMEHIAIINN ).

Buonorus xak y4eOHBIN MpeaMeT — HeOTheMIIeMasl COCTaBHAs 4YacTh €CTECTBEHHOHAYYHOTO 00pa30BaHUS
Ha BCEX CTyIMeHsX o0ydeHus. Kak oauH U3 BaKHBIX KOMIIOHEHTOB 00pa3oBaTenbHON ob0nactu «EcTecTBO3HAHHE»
OMOJIOTHSl BHOCUT 3HAYMTEIbHBIA BKJIaA B JOCTHXKEHHE Ieniell olmiero oOpa3zoBaHus, oOecrednBas OCBOCHHUE
YUYAIIUMHUCS OCHOB YYEOHBIX JWUCIUIUINH, PAa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH,
(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUSI U IIEHHOCTHBIX OPUEHTAIIHH.

Ha u3yuenue O6uonoruu Ha 6a30BOM ypoBHE OTBOIUTCS 68 yacoB, B ToMm uucie 34 daca B 10 kinacce u 34
gyaca B 11 «kmacce. CormacHo aeiictByroniemMy basucHomy yueOHOMYy TIulaHy, paboyasi mporpamma
npenycMarpuBaeT odydenue 6uonoruu B oobeme 1 uac B Henemo B 10 kiacce u 1 yac B menento B 11 kiacce.

B pabodeii mporpaMme HaluIM OTpakeHUE LMW W 3a/Ja4d M3y4eHHs OWOJIOTMM HAa CTYNEHH CPEIHETO
(monHoro) obmero oOpa3oBaHUs, H3JIOKEHHBbIE B TMOSCHUTENbHOM 3amucke K [IpumepHoil mporpamme 1o
Ouosioruu (6a30BbI YPOBEHBD):

. OCBOEHHME CHCTeMbl OMOJIOTMYEeCKHUX 3HAHUM: OCHOBHBIX OMOJIOIMYECKHUX TEOPHM, WIEH U MPHUHIIMIIOB,
JeKalMX B OCHOBE COBPEMEHHOUN HayYHOW KapTHUHBI MHPA; O CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSAX
OuocucteM (KJIETKa, OpraHuW3M, TMOMYJSAIUSA, BHI, OHOTreolneHo3, Ouocdepa); O  BBLIAIOIIUXCS
OMOJOTUYECKHUX OTKPBITHIX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOIOTUYECKOM HAYKE;

. 03HAKOMJIEHHE ¢ METOIaMM TO3HAHUS NPHUPOJbI: UCCIEIOBATEILCKUMH METOaMU OMOJIOTUYECKUX HAYK
(U TONIOTUH, TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOTHH, YKOJIOTHH); METOJaMHU CAMOCTOSITEILHOTO MPOBEICHUS
OMOJIOTHYECKHX HCCIeoBaHUM (HaOmI0aeHNs, U3MEPEHHE, YKCIIEPUMEHT, MOJIEIIMPOBAHNUE) U TPAMOTHOTO
0o OopMIIEHHUS TTOTYYEHHBIX PE3yIbTaTOB; B3aUMOCBS3BHIO PA3BUTHSI METOIOB U TEOPETHUECKUX 000OIICHUH B
OMOJOTUYECKON HAYKeE;

. OBJIa/ICHHEe YMEHUSIMH: CaMOCTOSITEIbHO HAaXOJHUTh, aHAJIW3UPOBATh U HCIIOJIB30BaTh OMOJIOTHYECKYIO
MH(pOpPMalLIMIO; TOJB30BaThCS OMOJIOTMYECKOM TEPMUHOJIIOTMEH M CHUMBOJIMKOW; YCTaHABJIMBATH CBA3b
MEXIY pa3sBUTHEM OHOJIOTMH U COLUAIBHO-)KOHOMHUYECKUMH M SKOJIOTMYECKMMHU MpobieMaMu
YeJOBEYECTBA; OIEHMBATH MOCIEACTBUS CBOCH JESATETHHOCTH IO OTHOIICHHIO K OKPYXAaIOUeH cpene,
COOCTBEHHOMY 3/10pOBBIO; OOOCHOBBIBATH M COONIIOJATH Mepbl NMpoduiaakTuku 3aboneBanuit u BUY-
uHpeKIuy, TMpaBWwiIa IMOBEACHHUS B TNpupone U  odecredeHHs: O€30MacHOCTH  COOCTBEHHOM
KHU3HEEATEIbHOCTH B YPE3BBIYAMHBIX  CUTyalMsIX MPUPOJHOIO UM  TEXHOICHHOTO  XapakTepa;
XapaKTEPHU30BaTh COBPEMCHHBIC HAYUHEIC OTKPBLITHA B o0JacTu 6I/IOJ'IOFI/II/I;

. pa3BUTHEe TO3HABATEJBHBIX HHTEPECOB, HHTE/LUIEKTYAJbHbIX M TBOPYECKHX CIOCOOHOCTEH B
npolecce: 3HAKOMCTBA C  BBIJAIOUIMMHUCA OTKPBITHSIMA M COBPEMEHHBIMH  HCCIIEJIOBAaHUSIMH B
OMOJIOTHYECKON HayKe, pellaeMbIMU €10 NpoOjeMaMu, METOIOJIOTHEH OMOJOTMYeCKOro HCCIEOBAHUS;
IMPOBEACHUA OKCIICPUMECHTAJIbHBIX I/ICCJIGJIOBaHPlﬁ, pemiCHuA OMOJIOTMYECKHUX 3aaa4, MOICIUPOBaHUA
OMOJIOTNYECKUX 00BEKTOB U MPOIIECCOB;

. BOCHUTAaHHUeE: YOSKICHHOCTH B TIO3HABAEMOCTH JKUBOM MPHUPOJIBI, CIIOKHOCTH U CAMOIICHHOCTH KU3HU KaK
OCHOBBI 00II[€4eTTOBEUYECKIX HPABCTBEHHBIX [IEHHOCTEH U PallMOHAILHOTO MPUPOIONOIB30BaAHUS;
. npuodpereHHe KOMIETEHTHOCTH B pPAlMOHAILHOM MPUPOJONOIb30BaHUM (COOMIOACHHE TPAaBUI

NOBEJICHUS B MIPUPOJIE, COXPAHEHHS PaBHOBECHUS B HKOCHCTEMAaxX, OXPaHbl BUIOB, IKOCUCTEM, Onochepsl) u
COXpaHEHUU COOCTBEHHOTO 3/I0pOBbS (coOmrofeHue Mep npoduiIakTHUKK 3a0oieBaHui, oOecreueHne
0€30MaCHOCTH KU3HEICSATEILHOCTH B UPE3BBIYAWHBIX CUTYAIUSIX MPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa)
Ha OCHOBE HCIIOJIb30BaHMS OMOJIOTHIECKUX 3HAHUA U YMEHUM B MOBCETHEBHON KU3HU.



Kypc Ouonoruu Ha cryneHu cpemnero (IoJiHOro) olmiero oopa3oBanusi Ha 6a30BOM ypOBHE HAIpPaBJICH Ha
(hOopMHUpOBaHHE Yy ydYalIUXCS IEIIOCTHON CUCTEMBl 3HAHHWMA O YXUBOH NPUPOJE, €€ CUCTEMHON OpraHW3aIluu U
SBOJIIOLIMM, TOSTOMY MpOorpaMMa BKJIIOYAeT CBeAeHUS 00 oOummx OMOJOrHYecKuX 3aKOHOMEPHOCTSIX,
MPOSIBJISIONIMXCS. HA Pa3HBIX YPOBHSIX OpPTaHU3AIUMU KUBOW MPUPO/IBIL.

[MpuHnHIBEl 0TOOpPa OCHOBHOTO M JIOMOJHUTEILHOTO COJEpXKaHUS B Pab0Odyr0 MpOrpaMMy CBSI3aHBI C
MIPEEeMCTBEHHOCTBIO I1eIeil 00pa3oBaHHsA Ha pa3jMYHbIX CTYNEHAX U YPOBHAX OOy4YeHHUs, JIOTHKOM
BHYTPUIIPEIMETHBIX CBsI3€d, a TaK)Ke BO3PACTHBIMHU OCOOCHHOCTSMHU paszBuThs ydamuxcs. [Ipm paspaborke
MIPOrpaMMbl YUUTHIBAIMCH MeKIPeIMeTHbIe cBSI3H. /{151 Kypca OMONOrHMM OCOOCHHO Ba)KHBI MEXIIPEIMETHBIC
CBSI3M C Kypcamu (DM3WKH, XUMHUU U Teorpaduu, MOCKOJBKY B OCHOBE MHOTHUX OHMOJIOTHYECKHX MPOIECCOB H
SBIIGHUW JIe)KaT (U3UKO-XMMHYECKHE TIPOIECCHl U SIBJICHHS, a OOJBIIMHCTBO  OOIICOMOIOTHUSCKUX
TEOPETUYECKUX MOHATUN MEXIPEIMETHBIX 0 CBOEH CYIIHOCTH. B crapiiell mIKoje MpOCIEeKUBAIOTCS Kak
BEePTHKAIbHBIE (MEXAY CTYNEHSMHU OOpa30BaHHs), TAK W TOPU3OHTAIBHBIC (HA OJHON CTYNEHH OOYYCHHS)
MEXIMPEIMETHBIE CBS3U Kypca OMOJIOTHH C JPYTUMHU KypcaMu - PU3UKU, XUMUU, Teorpaduu.

Pa0Gouas nporpaMMa OpHMeHTHPOBAHA HA YYeOHUKH:
CuBornazos B.1., Araponosa U.b., 3axaposa E.T. O6mas 6uonorus. 10 kinacc. bazoseiii yposens.- M.: [Ipoda,
2021.-254c¢. (I'pud: PexomennoBano MunuctepcTBoM 00pa3oBaHus U Hayku PD)

CusorazoB B.1., Aradonosa 1.b., 3axaposa E.T. O6mas 6uomnorus. 11 knacc. ba3oeiit yposenb.- M.: [Ipoda,
2021.-207c. (I'pud: PexomengoBano MuHHcTEpcTBOM 00pa3oBaHusi U Hayku PD)



TPEBOBAHMA K YPOBHIO IIOAI'OTOBKH BbIITYCKHUKOB

B pe3ysabrare udyuyeHusi 0M0J10ruu Ha 0230BOM YPOBHE YYEHUK T0JI2KE€H 3HATH M IOHUMATh:

OCHOBHBIC TOJOXEHHUS OHOJIOTMYECKUX TEeOopui (KIeTOYHas Teopus; XPOMOCOMHAas TEOpHs HacielICTBEHHOCTH;
TEOpHs T'€Ha; CHHTETHYECKas TeOpHs 3BOJIIOLUH, TEOPHUs AHTPOIIOTeHE3a); 3aKOHOB (pacuieruieHus [. Menaens;
He3aBucuMoro Hacieposanusi I'. Mengens; cuemieHHoro HacieaoBanus T. Moprana; roMOJIOrMYeCKUX PSAOB B
HACJIC[ICTBEHHOW HM3MEHYMBOCTH; 3apOJBIIIEBOTO CXOJCTBAa; OMOT€HETHYECKHWil); mpaBui (DOMHUHHUpOBaHus [ .
Memnpens; 3KONOTHYECKOM NHpaMHIbl); THMOTE3 (YUCTOTHI TaMeT, CYHNIHOCTH M MPOUCXOXICHHS >KHU3HH,
IPOMCXOXKICHHUA 4YEJIOBEKa); 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CLEIUIEHHOIO HAaCJICOBaHMSA; HAacJeI0BaHus,
CICTIIICHHOTO C TOJIOM; B3aUMOJICHCTBUS T€HOB M MX LUTOJIOTUYECKUE OCHOBBI); YUeHHH (0 MyTsIX M HANpPaBICHHUIX
spomonuy; H.W. BaBuoBa o nieHTpax MHOT0OOpa3usi M IPOUCXOXKICHYSI KyIbTypHBIX pactenuii; B.M. BepHaackoro
o 6bruocdepe u HOOChEpE);

0COOEHHOCTH OHOJIOTHYECKHX IIPOLECCOB U SIBACHMHA: OOMEH BELIECTB M NPEBPALICHUS SHEPIMU B KICTKE;
(hoTocuHTE3; IUIACTUYECKUH U dHEPreTH4ecKuil oOMeH; OpOXKEeHHE; XEMOCHUHTE3; MHUTO3; MEI03; pa3BUTHE raMeT y
pacTeHHH M XMBOTHBIX; Pa3MHOXKEHHUE; OIUIOJOTBOPEHUE Yy PACTEHHH M KUBOTHBIX; MHIUBHIYaJIbHOE DPa3BUTHE
opranusMa (OHTOT€HE3); MOJTy4YEeHHE TeTepo3uca, MOJUIIONI0B, OTIAICHHBIX THOPHIIOB; AEHCTBHE HCKYCCTBEHHOTO,
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 3JYKAPUOT, BHPYCOB; OJHOKJICTOYHBIX W MHOI'OKJICTOYHBLIX
OpraHU3MOB; BUJIa U IKOCHUCTEM (CTPYKTYypa);

OPUYMHBl  3BOJIIOLMHM, HM3MEHSEMOCTH BHAOB HACIEACTBCHHBIX 3a00JeBaHUi, MyTauuid; YCTOMYMBOCTH,
CaMOpETYJISALIUHU, CAMOPA3BUTHSA U CMEHBI SKOCUCTEM.

YMeTh (BiageTh cioco0aMu e TeILHOCTH):
00BSICHATB: poJib OuoNoruu B (POPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B
MPAKTUYECKOW JEATeTbHOCTH JIIOJACH M CaMoro y4Y€HHKa; POJICTBO, OOIIHOCTH MPOUCXOXKIACHUS U
SBOJIIOLUIO PACTEHUM U KUBOTHBIX (Ha MPUMEPE COMOCTABIEHUS OTAENIbHBIX TPYIM); POJIb PA3THUHBIX
OpraHW3MOB B JKM3HHM 4YEJOBEKA W COOCTBEHHOW JCSATEIHHOCTH;, B3aUMOCBSI3M OPraHU3MOB U
OKpYy)Xarollel cpeapl; OMOIIOTUYECKOTO pa3sHooOpazus B COXpaHEHHH Ouocdepbl; HeoOXOIUMOCTh
3aIUTHl OKPYXKAIOIIEH Cpebl; POJCTBO YEIOBEKAa C MJIEKOMUTAIOIIUMH KUBOTHBIMH, MECTO U POJIb
YeloBeKa B MPHUPOJC; B3aMMOCBSI3M YEIOBEKA M OKPYKAIOLIEH Cpelbl; 3aBUCUMOCTh COOCTBEHHOTO
3JI0POBBSI  OT COCTOSIHHSI OKPYKAIOIIEH Cpeabl; MPUYMHBI HACJIEICTBEHHOCTM W WM3MEHYUBOCTH,
MIPOSIBIICHUST HACIIEACTBEHHBIX 3a00JIeBaHUN, IMMYHUTETA Yy Y€IOBEKa; POJib TOPMOHOB U BUTAMHUHOB B
OpraHu3MEe;
U3y4yaTrb OuoJIOTHYecKHEe O0OBEeKThI M TMPOLECChl: CTaBUTh OHOJOTUYECKUE OSKCIIEPUMEHTHI,
OMKCHIBATH M OOBSCHATH PE3yabTaThl OIBITOB, HAOMIOAATH 3a POCTOM M Pa3BUTHEM pACTEHUU H
JKUBOTHBIX, TIOBEJICHHEM >KMBOTHBIX; pacCMaTpPUBaTh Ha TOTOBBIX MHKpPOIpENapaTax U OIHCHIBATH
Omonorndeckue 0ObEKTHI;
pacno3HaBaTh M OMUCHIBATH: HAa Ta0JIMIIaX OCHOBHBIC YACTHU U OPTaHOUIbI KIIETKH, OPTaHbl U CUCTEMBI
OpraHOB 4YeJIOBEKa; HamboJiee pacnpoCTpaHEHHBIE pAaCTeHHs] W JKUBOTHBIX CBOEH MECTHOCTH,
KYTbTYpPHBIE DPACTEHUS U JOMAIHUX >XUBOTHBIX, CHENOOHBIE W SIOBUTHIC TPUOBI, OMACHBIC IS
YEJIOBEKA PACTCHUSI M )KUBOTHBIC;
CPaBHUBATH OUOJNOTHYECKHE OOBEKTHI (KJIETKH, TKAHU, OPTaHbl M CHCTEMBI OpPTaHOB, OPTaHU3MBEI,
MpeACTaBUTENEH OTAEIbHBIX CUCTEMAaTUYECKUX TPYII) U JIeJaTh BHIBOJIBI HA OCHOBE CPAaBHEHUS;
onpeneasaTh MPUHAICKHOCTh OMOIOTHYECKUX OOBEKTOB K OINMpENelIeHHOW CHCTEMaTH4eCKOW TpyIIe
(kmaccuduxanms);
aHAJIM3MPOBATh W OLEHUBATH BO3JEHCTBHE (DAKTOPOB OKPYXKAIOIICH cpeabl, (aKkTOpOB pHUCKa Ha
3JI0pOBbE, MOCIEACTBUI JASSITEILHOCTH YeJI0OBEKa B DKOCUCTEMAX, BIUSHUE COOCTBEHHBIX MOCTYIIKOB Ha
YKUBBIE OPTaHU3MBI U DKOCUCTEMBI,
NMPOBOAUTH CAMOCTOSITEIbHBII MOUCK OHOJIOTHYECKOIi HH(POPMALMU: HAXOAUTHh B TEKCTE yU4eOHUKA
OTJIUYUTEIbHBIC TMPU3HAKH OCHOBHBIX CHCTEMATHYECKUX TPYI;, B OUOJIOTHMUYECKUX CIOBAPSX H



CTPaBOYHHMKAX 3HAYCHHS OMOJIOTHMYECKHX TEPMUHOB; B Pa3IMYHBIX HCTOYHHKAX HEOOXOJAUMYIO
MH(pOPMAIIHIO O JKUBBIX OpraHu3Max (B TOM YHUCIIE C UCIOJIb30BaHUEM MH(OPMAITMOHHBIX TEXHOJIOTHH);

Hcnonb3oBaTh mMpuoOpeTeHHbIEe 3HAHUA M YMEHHMS B MPAKTHYECKOil JeATeIbHOCTH U MOBCEAHEBHON ku3HM (OBITH
KOMIIETEHTHBIM B OOJNaCTH pAalMOHATHFHOTO TPHUPOJOTOIH30BAHMS, 3allUTHl OKPY)KAIOIMIEH Cpeasl W COXPaHEHHUs
COOCTBEHHOTO 3/I0pOBbSI):

. co0roaTh 1 000CHOBBIBATH MPABWIIA MIOBEACHUS B OKPYXKAIOIIEH cpene u obecriedeHns: 6e30macHoCcTr cOOCTBEHHON
KU3HEIESITEITPHOCTH B UPE3BBIYAMHBIX CHUTYAIMSIX MPHPOJHOTO U TEXHOTEHHOTO XapakTepa, Mepbl Mpo(HIakTuku
pacnpocTpaHeHus BUPYCHBIX (B ToM yuciie BUY-unbekimm) u npyrux 3a001eBaHmi;

. OKa3bIBaTh MEPBYIO MMOMOIIb MPU OOMOPOKCHHSAX, 0XKOTraX, TpaBMax; MOPAKCHUU IEKTPHUUSCKUM TOKOM, MOJIHUEH;
CHaceHUH yTOMAIOLIETO;

hd OLICHKN OTHUYCCKHUX AaCIICKTOB HEKOTOPHBIX HCCICIOBAaHUN B o0yacTH  OMOTEXHOJIOTHUH (KJ'IOHI/IpOBaHI/IC,
HUCKYCCTBCHHOC OHJ'IOHOTBOPCHI/IG).



10 KJIACC
YYEBHO - METOANYECKOE OBECIIEYEHUE ITPOT'PAMMBI

Pabouas nporpamMmMa opreHTHpPOBaHA HA UCIIOJIb30BAaHUE YUCOHUKA:
O6mas 6nonorus. ba3zoserit ypoBenb: yue0, 11t 10 k1. obmeodpazoBarenbhubix yupexaenuii / B.M. CuBornasos,
N.b. Aradonosa, E.T. 3axaposa. - M.: /Ipoda, 2014.;
METOAMYECKUX TTOCOOUH JJISl YUUTEIIS:
- Kosnosa T.A. O6mas 6uonorus. ba3oselii yposenb. 10 knacc: meronuueckoe, nocobue k yueonukyB.!.
CuBornazosa, 1.b. Aradonosoii, E.T. 3axapoBoit «O0miast 6uonorus. ba3zossiii ypoBenb». - M.:[Ipoda,
2006. -140 c.;
- Ilporpammsel st oOmieoOpa3zoBaTenbHbIX yupexkaeHuid. IlpupogoBenenue. 5 kmacc. buosorms. 6-11
knaccel. - M.: [lpoda, 2010. -138 c.;
JOTIOJTHUTEIIBHOM JIUTEPATYPBI UL YIUTEIIS:
®pocus B.H., CuBorsiazos B.I1. roToBuMCS K €JUHOMY roCyZlapCTBEHHOMY 3K3aMeHy. 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 - Haygrbie HOBOCTH OGrotoruu WWW.edios.ru - Dia0c - HEHTp TUCTAaHIIMOHHOTO
oOpa3oBaHwMs
www.km.ru/education - yueOHbIC MaTepHalbl ¥ CIIOBapH Ha caiite «Kupuiut u
Medoauit

MaTepHaJIbHO-TeXHI/l‘leCKOC OCHAIICHHUC.

Paznen 1. buonorus kak Hayka. MeTO/Ibl HAYYHOTO TTO3HAHUS.

CreHp “ ypOBHU OpraHH3alVM KU3HN

Pa3nen 2. Knerka.

ITopTpeTs! yueHBIX.

Tabnuuel: CTpoeHHe KIETKH, OaKTepuu.

Pa3nen 3. Opranusm.

Tabauuel: MUTO3, BETE€TATUBHOE Pa3MHOXKEHHE, , OTUIOAOTBOPEHHUE, IOPO/Ibl )KUBOTHBIX, COPTA PACTEHUIN


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 MpOrpaMma CpeaHero odmero oOpa3oBaHMs MO OHOJOTHHM i 0a30BOrO U3YYCHUS
ouonmornn B X — XI kmaccax M.b.Aradonora, B.M.CuBornazoBa (munus H.M.Conmna) u CranmapT cpemHero
(momHOTO0) 001IeT0 00pazoBaHus MO0 OMoOoTHH (0a30BbI YPOBEHB).
BUOJIOT'USA KAK HAYKA. METO/Ibl HAYUYHOI'O ITIO3HAHMUA (3 gac)
OObeKT n3ydeHust OMoJIoruu — kuBas npupojaa. OTINYUTENbHBIC TPU3HAKU )KUBOW MTPUPOJIbI: YPOBHEBAS
OpraHH3aIys U YBONIoNUs. OCHOBHBIE YPOBHH OPTaHM3AIlNH KUBOH IPUPOABL. Buonozuueckue cucmemvi®.
CoBpeMeHHas eCTECTBEHHOHAy4YHasi KapTUHA MUpa. Poib OMOI0rMuecKux TeOpuid, Ui, TunoTe3 B
(bopMHpPOBaHNN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUpa. MeTo 1l TO3HAHUS KUBOU IPUPO/IBI.

Jemoncmpayuu
buonornueckue cucremsl
YPpOoBHU OpraHu3anuu XUBOM MPUPOJIbI
Meroasl NO3HaHUS JKUBOU IIPUPOIBI

KJIETKA (11 4ac)

Pa3Butne 3nanuii o knerke (P./yk, P.Bupxoe, K.b3p, M.IlInetioen u T.llleann). Knerounas teopus. Ponb
KJIETOYHOM TEOpUU B CTAHOBJIEHUH COBPEMEHHOM €CTECTBEHHOHAYUHOM KapTUHBI MUpa.

XUMHUECKUH cOCTaB KJIETKH. Posib HEOpraHM4eCcKUX M OPraHMYECKUX BELIECTB B KJIETKE M OpraHu3Me
4eJI0BEKA.

Crpoenue kineTkd. OCHOBHbBIE YaCTU U OPraHOMJIbI KJIETKH, UX (YHKLHUU; AOSACPHBIE U SIIEPHBIE KIETKH.
Bupycsl. Mepsl pouiIakTHKH pacpocTpaHeHus BUpYCHBIX 3a0oneBanuil. [Ipopunakruka CIINa. Ctpoenue u
¢bynkun xpomocom. JIHK — Hocutens HacnenctBeHHoOW uHpopmanuu. Yoeoenue monexynvt [JHK 6 xnemxe.
3HaueHue IOCTOSHCTBA 4uciaa M (GopMbl XpomocoM B Kierkax. ['eH. I'enernueckuil kon. Poab 2enos 6
buocunmese benxa.

Hemoncmpayuu

CrpoeHue MoJIeKyIbl Oenka

Crpoenne monexyinsl JJHK

Crpoenune monekynsl PHK

CrpoeHue KIeTku

CTpoeHHE KIETOK IPOKAPUOT U IYKAPHOT

Crpoenue Bupyca

XpOMOCOMBI

XapakTepucTHKa reHa

VY nBoenne monekyns! JJHK

Jlabopamopuwvie u npakmuueckue padbomul
N3yuenune cTpoeHus pacTUTENbHOM U )KMBOTHOM KIJIETKH MO MUKPOCKOTIOM.

OPI'AHU3M (20 gac)
Opranusm — euHoe 1enoe. Mro2oobpasue opeanuzmos.

OOMeH BeIIecTB M NMPEBPAICHUs] YHEPTUN — CBOMCTBO >KMBBIX OpraHu3MoB. Ocobennocmu obmena
gewjecms y pacmeHutl, HCUGOMHuIX, OaKmepui.
Pa3mHOXkeHue — cBOMCTBO OpraHu3MoB. [leneHne KJIeTKH — OCHOBA pOCTa, Pa3BUTHUS U Pa3MHOXKEHUS

OpraHnu3MoOB. [TonoBoe u Gecmonoe Pa3MHOKCHHC.
OHJ'IOJIOTBOPGHI/Ie, €0 3HAa4YCHUC. HCKyCCWlG@HHOQ onvljerue ypacmeHuﬁ u onﬂodomeopeﬂuey HCUBOMHBLX.




NunuBuayanpHOE pa3BUTHE opranu3Ma (oHToreHes). [IpuanHbl HapyIeHu pa3BUTHsI OPTaHU3MOB.
NunuBuayanpHOE pa3BUTHE YesloBeKa. PenpoaykTuBHOE 3710poBbe. [locencTBus BIUSHUS alKOTOJIs,
HUKOTHUHA, HAPKOTUYECKUX BEILIECTB HA Pa3BUTUE 3apObIIIA YETOBEKA.

HacnencTtBeHHOCTs M M3MEHYMBOCTH — CBOWMCTBA OPraHU3MOB. ['€HeTHMKa — HayKa O 3aKOHOMEPHOCTSX
HACJIEICTBEHHOCTH U U3MEHYMBOCTU. [.MeH1elb — OCHOBOMOJIOKHUK TeHeTHKHU. [ eHeTnueckas TepMUHOIIOTHUS U
CUMBOJIMKA. 3aKOHOMEpPHOCTH  Hacle[oBaHUs, ycTaHOBieHHble [.Mennenem. Xpomocommuas meopus
Hacneocmeennocmu. COBpeMEHHbIE MPEACTABICHUS O TeHE U TEeHOME.

HacnenctBenHass u HeHacieICTBEHHAass M3MEHUYMBOCTh. BiusiHHE MyTareHOB Ha OpraHu3M YellOBEKa.
3HaueHue reHeTUKHU JJI MEJMIMHBI U cenekiuu. HacnenoBanue npusHakoB y uenoBeka. [1onogvle xpomocombi.
Cyennennoe c nonom Hacreooganue. HacneactBeHHble O0JIE3HU Y€IOBEKa, UX MPUYUHBI U MTPOPUITAKTHKA.

I'enetuka — TeopeTndeckast ocHoBa cenekuuu. Cenexuus. Yuenue H.U. Basunosa o yenmpax muo2o00pasust
U npoucxodicoenus KyiomypHulx pacmeHutl. OCHOBHBIE METOJBI CEJICKIUHU: THOpUIU3alus, HCKYCCTBEHHBIH
otoop.

buotexHonorus, ee AOCTUXKEHHs, MEPCIEKTUBBI PA3BUTHs. DTUYECKHE ACHEKThl Pa3BUTHUS HEKOTOPBIX
HCCIIEI0BAaHUIM B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA).

Hemoncmpayuu

MHuoroo0pa3ue opranuzMoB

OOMeH BeleCcTB U MPEBPALICHHS SHEPTUHU B KIIETKE

®doTtocuHTEe3

Jlenenue kiaeTku (MUTO3, MEHO3)

CniocoOb1 6€cIoI0ro pa3MHOKEHUS

ITosioBBIC KIIETKH

Omnog0TBOpEHNE Y paCTEHUI U dKUBOTHBIX

WunuBuayanbHOE pa3BUTHE OpraHU3Ma

MoHorudpuaHoe CKpeluBaHue

JuruOpuHoe CKpenIuBaHue

IIepekpecTt XxpoMocoM

Henonnoe noMmuanpoBanue

CuermieHHOE Hacnea0BaHUe

HacnenoBanwue, cuierieHHOE € TTOJIOM

Hacnencrennsie 601€3HU YyenoBeKa

Bnustnue ankoronvsma, HApKOMaHUH, KypeHUsT Ha HACTIEJCTBEHHOCTh

Myranuuu

MoaudukarmoHHass U3MEHYUBOCTh

L{eHTpbl MHOTOOOPA3Us ¥ IPOUCXOKACHUS KYIbTYPHBIX PACTeHUN

UckyccTBenHbIN 0TOOD

['ubGpunuzanus

Uccnenoanus B 001acTi OMOTEXHOJIOTUN

Jlabopamopuwvie u npakmuueckue padbomul

CocraBneHre TPOCTEUIITNX CXEeM CKpPEITUBAHUS

Pemenne SJICMCHTAPHBIX TCHCTUYCCKUX 3a/layd

BrisiBneHre HCTOUHUKOB MyTareHOB B OKpYsKarollel cpefie (KOCBEHHO) U OLIEHKa BO3MOKHBIX MOCIEACTBUM
UX BIIMSHUS HA OpPraHUu3M

BUJI (20 uac)

Ucrtopust 3BOMOIMOHHBIX WAeH. 3unauenue pabom K.Jlunnes, yuenus K.b.Jlamapka, >BOTIONMOHHON
teopun Y.JlapBuHa. Ponb 5BONIIOLMOHHOW TeopuH B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHOHAYYHOMH
KapTUHBI Mupa. Bun, ero kpurepuu. Ilonmynsauus - cTpyKTypHas €IMHUIA BUIA, €IMHALIA SBOJIIOLMH. [[BroKyIne
CHJIBI 3BOJIIOLIMM, MX BJIMSHWE Ha TeHopoHa nonymsuud. Cunmemuueckas meopusi 380ar0yuu. Pe3ynbTaTel
sBosoniu. CoxpaHeHne MHOrooOpa3usi BHJIOB Kak OCHOBAa YCTOMUMBOTO pa3Butus Ouocdepsl. Ilpuumnb
BBIMUPaHUA BUIOB. buonoeuueckuti npozpecc u buonocudeckuii pecpecc.



['unore3sl mpouCcX0XKACHUS KNU3HU. OTINYUTENbHBIE IPU3HAKHU KUBOTO. Y CIIOKHEHHUE KUBBIX OPraHU3MOB
Ha 3emiie B IpOIECCE€ 3BOIIOUMU. ['MIOTE3pl MPOMCXOXKACHUS 4denoBeka. JlokazaTrenbCcTBa pPOJICTBA YEIOBEKA C
MJIEKONMUTAIOIIMMU KUBOTHBIMU. DBOJIIOLMS YelIOBeKa. [Ipoucxoocoenue yenogeueckux pac.

Jemoncmpayuu

Kpurepun Buna

[onynsus — cTpyKTypHasi €IMHUIA BUJ1A, €AUHUIIA IBOJIIOLIUU

JIBrKy11IME CUITBI 3BOJIIOLIUU

Bo3nukHOBEHNE U MHOTOOOpa3ne MPUCTIOCOOICHUH Y OpraHu3MOB

OO6pazoBaHue HOBBIX BHIOB B PUPOJIE

OBOJIIOLUS PACTUTEIBLHOIO MUpa

OBOJIIOLMS )KUBOTHOTO MHPa

Penxue u ncuesaromme BuIbl

@opMBI COXPAaHHOCTH MCKOIIAEMbIX PACTEHUM U )KUBOTHBIX

JBHoKyIlIME CHIIBI aHTPOIIOT€HE3a

[IpoucxoxaeHue yeaoBeka

[IpoucxoxaeHue 4enoBeUecKux pac

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

Nzydenne MophoIoruiaeckoro KpuTepus BUa Ha KHUBBIX PACTEHHSX MM repOapHBIX MaTepraiax
BrrsiBiieHUE H3MEHYMBOCTH Y 0c00€i 0JJHOrO BU1a
BrisiBnenue npucrnoco0sieHuil y OpraHu3MoB K cpesie 0OuTaHus

SKOCUCTEMBI (11 uac)

Dkonornyeckne (HakToOphl, UX 3HAUYCHUE B XKU3HU OPraHU3MOB. buonocuueckue pummbsi. MexXBUIAOBBIC
OTHOIICHHUS: Mapa3uTU3M, XUIIHUYECTBO, KOHKYpEHLHMs, cuMOH03. BuioBas M HpoCTpaHCTBEHHas CTPYKTypa
skocucteM. llumieBble CBSI3M, KPyroBOPOT BEIECTB M MPEBPALLEHUS SHEPIHMM B 3Kocucremax. lIpuunHbl
YCTOMYMBOCTU U CMEHBI 3KOCHUCTEM. VICKycCTBEHHBIE COOOIIECTBA — arPOIKOCUCTEMBI.

Bbuocdepa — rinodanbHas s3xocucrema. Yuenue B. U. Bepnasackoro o 6uochepe. Posb xKHUBBIX OpraHU3MOB B
ouocdepe. buomacca. buonocuueckuii kpy2ogopom (Ha npumepe Kpy2ogopoma y2nepooa). 3eoaoyusi buocgepul.
I'moGanbHBIE SKOJIOTHYECKUE MTPOOJIeMBbl U IyTH UX peteHus. [locnencTsus aedarenbHOCTH YeI0BeKa B
okpyxatomei cpene. [IpaBuna moeneHus: B NpUupoAHON cpeae.

Hemoncmpayuu

Okosnorudeckue (PakTopsl U UX BIUSHUE HA OPTaHU3MBbI
Buonornueckue putMbl

Me:xBU0BbIE OTHOUIEHUS: Tapa3UTH3M, XUIIIHUYECTBO, KOHKYPEHIIHS, CUMOHO03
SpycHOCTb PaCTUTEIBLHOIO COOOIIECTBA

[TumieBbie uenu u ceTu

DKosioruyeckasi mupaMmua

KpyroBopoT BelecTB 1 MpeBpalieHus] SHEPTUN B SKOCUCTEME
Okocucrema

Arposkocucrema

Buocdepa

Kpyrosopot yranepozaa B 6uocdepe

Buopaznoobpazue

['moGanbHbIE SKOJOTHYECKUE TPOOTEMBI

[TocnencTBus nesSTENBHOCTH YEIOBEKA B OKPYIKaIOILEH cpesie
buocdepa u uenosex

3anoBeTHUKYU U 3aKa3HUKU Poccun

Na6opaTopHble U NpakTMuyeckue paborbl
BrisiBneHre aHTPOMOTeHHBIX U3MEHEHHUH B AKOCHCTEMaX CBOEH MECTHOCTH
CocraBieHue cxeM Iepeiayu BelecTB U 3HepTuu (1iernei muTaHus)
Pemienne sk0I0ru4ecKux 3a1aq



AHanmM3 W OILIEHKAa TOCJEICTBHI COOCTBEHHOHM IEATEIHLHOCTH B OKPYXKAIOMIEH cpefe, TII00aTbHBIX
AKOJIOTUYECKHX MTPOOJIEM U yTEeH UX PEIICHHS

3axmouenue — 1 yac
Peseps -2 vaca



KasiennapHo — remaTtuueckoe miannpoBanue 10 kiace

Pabouee KAJICHIAAPHO-TEMATHYECCKOC TNIJIAHUPOBAHUEC

no omosoruu 10 Kiacc

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

3a rog— 34 yaca (1 yaca B HeeJl0 — 0a30BbIil YPOBEHb)
Ne | Ha3panue pa3aesia, TeMbl YPOKa, IInanoBble | DjieMeHTHI 0013aTEIbHOIO DopMbI U IIpakTH4yeckast 4acTb Jdomamnue
n/m | TMI ypoKa CPOKH MHMHHUMYMa 00pa30BaHus cpeacrsa NPOrpamMmbl 3aJaHUs
IIporuo3upyemblii pesyabtar 3YH KOHTPOJIsI (JIaGopaTopHbIe,
NpaKTH4YecKkue padoTsl,
IKCKYPCHHM),
oobopynoBanue «Touxn
pocTay»

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

Kpartkas ucropus pa3Buths OHOJIOTHH HCCIIeIOBAHUS B

BBoanblii ypok OMoJIOTHY; BKIIA yUYeHBIX (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 TaOJIULIBI ¥ MOJEIN
3KHUBOTO. «YPOBHU OpraHu3aluu
>KUBOU IPUPOJBI»

3. YpoBHU OpraHuzanuu >KHUBOU OOBSICHATH YPOBHH OpTaHHU3AIUN TecToBBII Bblagu»KeHMe rmnoTessl,
MaTCpuu. MCTOZ[I:I IIO3HaHUA JKUBOM Martepuu, pojib OMOJIOTUYECKUX KOHTPOJb /Tect U3mMepeHmne KoHUeHTpauumn
KHUBOTO. TeOpHﬁ, H}Ieﬁ U TUIIOTE3 B Nel «bnosgorus KMCNopoAa BO BAbIXaEMOM,
YPpok uzyyeHusi 1 nepBUYHOTO (OpPMHPOBAHUY €CTECTBEHHOHAYYHON KaK HayKa. BbIAbIXaEMOM BO3ZyXe.
3aKpenieHusi 3SHAHUH KapTHUHBI MUpA. MeTtoapl faTumk kMcnopoaa

HAYYHOTI' 0

MMO3HAHUS




KJUIETKA (11 4ac)

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

OOBSICHATE OCHOBHEIE
TTOJIOKEHHUS KITETOYHOM

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

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




Ypoxk wu3yyeHMsi 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 JdeMoHcTpanmu:
Jlunupsr. COCTaB U CTPOEHHUE TaOJIULIBI
KoMOuHupoBaHHbIil ypoK TUNUA0B. 3HaTh QYHKUNH JIUITUIOB,

MPUBOIUTH IPUMEPHI.
Opranudeckne  BEIECTBA  KIIETKH. 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 MOIEKyIbI
Ockay»

3HaTh 0COOEHHOCTH

OpraHuyeckue BeIecTBa KJIETKH. JleMOHCTpALHHM:
buonoruueckne nonuMepsl — CTPOEHUS U TAOITHITBI U MOIeNH
HYKJIEMHOBBIE KUCIIOTHI. ynkunonnposanus «CTpoeHHE ~ MOJICKYIIBI
YPpok n3yueHusi 1 NIEPBUYHOIO HYKJIEMHOBBIX KUCIIOT. BrIIensITh JTHK», «Ctpoenue
3aKpenIcHus 3SHAHUM pa3nuyuda B CTPOCHUHN U (1)YHKI_[I/I$IX MOJIEKYJIbI PHK»
JHK u PHK.
Snepusie knetkn. CTpoeHue 3HaTh 0COOEHHOCTH JleMOHCTpALMH:
3yKapuOTHUYECKON KiIeTKH. OCHOBHBIE CTPOEHUS U TaOITHIIBI U MOIENH
YaCTH M OPTaHOWABI KJIETKH, UX (YHKIIMOHUPOBAHUS «Ctpoenne KIICTKI,
GyHKIUM OpraHouOB KJIETKH. PackpriBaTh «Ctpoenue KJIETOK
KoMOnHnpoBaHHBIH yPOK B3aUMOCBSI3b CTPOCHHS B (PYHKIIUHA HPOKAPHOT U IYKAPUOT,
Opra”ouzioB. JI/p Ne2«Habaronenne

KJI€TOK paCTe}mﬁ 4
KUBOTHBIX 1101
MHUKPOCKOIIOM Ha




rOTOBBIX
MHKpoInpenaparax u ux
ONMCAHUE

10. | Knerounoe  simpo.  CrpoeHume OnuceIBaTh CTPOCHHUE SI/Ipa DYKAPHOT, JIeMOHCTPAIHH:
(yHKIUH XPOMOCOM. MEPEYUCIATh (HYHKIIUH CTPYKTYPHBIX TAGIHIEI M MOJeNH
Kom0nHupoBaHHbBIH ypOK KOMITOHEHTOB sIJIpa, XapaKTepU30BaTh «Ctpoenue BHpYCa»,

CTPOEHHE U COCTaB XpOMaTHHA «XPOMOCOMBI»,
«XapaKkTeprucThKa
TEeHa»

11. | Hosimepubie kinetku. CTpoeHHE H 3HaTh 0COOEHHOCTH JleMOHCTpALHMH:
(hyHKITUH TPOKAPUOTHIECKON KIIETKH. CTpOCHUS TaGIHIIb] U Mojenu
KoMOuHupoBaHHbIi ypoK MIPOKAPUOTUYECKOM «Ctpoenue KIIETKI,

KJICTKH, Ha3bIBATh 4aCTH KJICTOK ((CTpOGHI/Ie KJIETOK
MTPOKAPUOT M SYKAPUOT»

12. | Peanu3zauns HAaCJIeICTBEHHON 3HaTh OCOOCHHOCTH pean3aluu JleMOHCTpALHH:
uHbpopMarui B KiIeTke. [eH HACJIEJICTBEHHON WH(pOpMAIH B TAGIUIIBI ¥ Mojeu
I'enernyeckuii KOJI. Y nBoeHue KIIETKE «XPOMOCOMBI,
monexyibl JIHK . «XapaKTepucCTUKa FeHay
KoMOuHupoBaHHbBII ypoK

13. | Hexserounslie OpMBI KU3HU. 3HaTh 0COOEHHOCTH CTPOCHUS BUPYCOB, JleMOHCTPALMH:

Bupycsl. Mepsl npodunakTuku XapaKTepU30BaTh ITAITbI TaGIHIIbI U Mojenu
pacnpocTpaHeHus! BUPYCHBIX NIPOHUKHOBEHHMS BUPYCa B KIETKY. «CTpOeHHE BHPYCa»
3a0onieBanuii. [IpodunakTrka OOBSICHATB CYIIHOCTH BO3JICHCTBUS

CIINda. BHPYCOB Ha KIIETKY

KomOnaupoBaHHbIi ypok

14. | KoHTpos1bHO-00001AI0INH YPOK 11O 3HaTh 0COOEHHOCTH CTPOECHUS KIIETOK TecToBbIi
teme «CTtpoenne u QYHKIIHH KISTKID MPOKAPHUOT, 3YKAPHOT, (DYHKITUH KOHTPOoJIb/ TecT
Ypok 00001meHns1, KOHTPOJIA, OpraHoOUI0B Ne 2 «Ctpoenne u
OlleHKH M KOPPeKUMH 3HAHMIA pyHkuun

KJIETKID)
15. | OPrAHM3M (20 4ac) 3HaTh OmpeeiIcHUE MOHSITH JemoHcTpamum:
OpraHu3M, yMETh OOBSICHSTH TaOTHUITBI U MOAEIH




Opranmsm — eIUHOE IETI0e.
MHoroo0pa3ue opraHiu3MOB.

BBoanblii ypok

0COOEHHOCTH CTPOCHUSI KIIETKH
OJTHOKJICTOUHBIX M MHOTOKJICTOUHBIX
OpraHu3MOB

«MHoroo0pasue
OpraHu3MOBY, «O0MeH
BEIIIECTB U MPEBPAIICHUS
SHEPTUH B KICTKE)

16. | OOMeH BemiecTB W TIPEBpAIICHUC YMeTh OOBACHSATD, UTO TAKOE Mp/p «Briaenenne
SHEPrUM  —  CBOWCTBO  JKHBBIX ACCUMIIAINS U JUCCUMUIISIIIAS YTIEKUCIIOTO Ta3a u
OpTaHN3MOB. DHEPreTHYecKuii 0OMeH 3HaTh OCHOBHBIE 3TaIlbl TEIUIOTHI JPOKKEBBIMH

SHEPreTHYECKOro oOMeHa B KIIETKE. KJIETKaMU IPH OPOKEHHUID
YPpok nzyueHusi 4 IepBUYHOIO JdaTyuk TemMneparypsl,
3aKpenieHust 3HAHUM Co0uparor ycTaHOBKY, pa0OTaloT C pH

JIaTINKaMH, 00padaThIBAIOT

17. | Ilnactuueckuii oomeH. DoTocUHTES. XapakTepucTika (OTOCHHTE3a, JdeMoHcTpauus onbiTa
YPpoK n3y4eHus U NEPBUYHOIO €ro 3TaroB, 0COOCHHOCTH XEMOCHHTE3a I"azoBbIe 3(hheKThI
3aKpenJieHusi SHAHUI Jloxa3aTh BBIZIENIEHHE KICIOpOIa 1 ¢dorocuHTE3A.

MOTJIOIEHNE YIJIEKHUCIIOrO Ta3a Mpu Jatunku kuciaopona, pH
¢dorocuHTE3CE

18. | Pa3mHOXeHHE — CBOWCTBO 3HaTh Ccroco0BI JdeMoHcTpanuu:
opranu3moB. [lenenue kieTkd. MuTo3 Pa3MHOXKCHHUSI TaOJIULIBl ¥ MOJEIN
KoMOuHupoBaHHbIii ypok OPTraHU3MOB, «Croco0sI Hecrionoro

XapaKTepru30BaTh Pa3MHOXKEHUS

Oecrtonioe pa3MHOKEHHE MUTO3 JI\p Ne3
«HUccaenoBanue a3
MHTO3a Ha
MHKpoMpenapare
KJIETOK KOHYHKA
KOPHS»
Muxpockor,
HaOop
MHKpoTpenapar
OB, Ha0op s
npenapupoBaHu
s

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

KoMOuHupoBaHHBII YpoK

IIOJIOBOT'O pa3MHOXECHUA,
OIINIOAOTBOPCHUSA, UX
3HA4YCHHUC.

TaOJIHUIBEI ¥ MOJIEITH
«Jlenenue KIETKM,
«IToJIOBBIC KICTKH,
«OnnogoTBOpEHHE Y
pacTeHWH U JKHBOTHBIX)




20.

OO0pazoBaHue  TOJOBEIC
Meiios.
KoMO0uHNpOBaHHBII yPOK

KJICTOK.

3HaTh (ha3sr Metio3a,
PackpriBathb
OHMOIOTHYECKOe
3Ha4YCHHE MeHo3a.
[IpuroraBnuBaroT
BPCMCHHEIC
MHUKPOIIpETapaTsl,
M3YYaloT UX MO
MHUKPOCKOITOM,
00pabaThIBarOT
pe3yIbTaThl
HaOJTIOICHUI

[p/p «[loBenenue
XpOMOCOM IIpH
MEHOTUYECKOM JICIICHUH B
KJIETKaX PacTCHUNY
MuKpocKon, Habop
MUKponpenapaTos, Habop
ANA NnpenapvpoBaHusA

21

Omno10TBOpEeHHE
KoMOuHupoBaHHbIil ypok

CylIHoCTb OIJI0I0TBOPEHHUS, €r0
3HaueHue. MexaHus3M JBOMHOTO

JdemoHcTpanuu:
TaOJIUIBI ¥ MOIEIN




OIIOIOTBOPEHHS Y I[BETKOBBIX
pacTeHuit

«[ToytoBBIC KIETKIY,
«OmrogoTBOpPEHHUE Y
PaCTCHHI 1 )KUBOTHBIXY,
«®Da3zp1 Melo3an

22. | UaauBunyanbHOE pa3BHTHE OOBSICHATH MPOLIECC PA3BUTHS JdemoncTpanum:
opranu3ma (OHTOTEHE3). >KUBBIX OPTaHU3MOB KaK TaOJIUIBI ¥ MOJIEIH
OMOpPHOHABHBINA IEPUO]] PA3BUTHSL. pe3ynbTaT pean3anuu «HnuBunyanbHOE

HACJIEICTBEHHOM pa3BUTHE OpPraHU3Ma»
KoMO0uHNpOBaHHBII yPOK WHPOPMALIUH.

23. | OHTOreHes yenoBeKa. HaspiBaTh nepuo/ibl OHTOreHe3a, TecToBbII JdemoHcTpanuu:
PenponykTrBHOE 300pOBBE OTKMCHIBATH MPOIIECC IMOPHOTEHE3a, KOHTpoJib/ Tect TaOJUIBI ¥ MOJIEIH
[TocnencTBus BAUSHUS AJIKOTOJIA, CpaBHUBATH 3apOJIBIIIHN YEITIOBEKA U Ne3 «nauBHIyansHOE
HUKOTHHA, HAPKOTUIECKUX BEIECTB JIPYTHX MIIEKOMUTAIONINX U IeTaTh «Pa3MHOKeHHe M | PA3BUTUE OpPraHU3Ma
Ha pa3BHUTHE 3apObIIIA YETIOBEKa. BBIBOJIbI HA OCHOBE CPaBHEHUS pasBHTHE
KomOnnupoBaHHbIii ypok OOBSICHSTE OTPULIATENLHOE BIUSHHIE OpraHu3MoB»

aJIKOTOJI5l, HUKOTUHA M HAPKOTHYECKUX
CPEJICTB Ha Pa3BUTHE 3apOAbIIIa
YeJI0OBeKa, BIUSHUE MyTareéHOB Ha
OpraHu3M

24. | TeHeTHKa — HAyKa O 3aKOHOMEPHOCTSX 3HATh CYNTHOCTH 3aKOHOMEPHOCTEH
HACJIEJICTBEHHOCTH U U3MEHYUBOCTH. HaCJIeI0BaHUS, YCTAHOBIICHHBIC
I".MeHnneap — OCHOBOIOI0KHUK I' ' MeunneneMm. OObSCHATE 3HAYEHNE
TE€HETHKH. THOPHUIOIIOTUIECKOTO METO/1a H3YUCHHS
KomO0nHupoBaHHbIN ypoK HaCJIEACTBEHHOCTHU

25. | 3aKOHOMEPHOCTH HacCJICAOBaHUS. XapaKTeprucTHUKa 3aKOHOB JdemoHcTpanum:
Momnorubpumnoe ckpemubanue. | u |1 Menpens. 3HaTh U YMETh TaOJIHUIBEI ¥ MOIEIHN
3akoHEI [ .Mennemns. MIPUMEHSITH OCHOBHBIE ITOHSITHS «MoHOTrHOpUIHOE
YPpok uzyueHusi 4 NEPBUYHOTO TEeHETUKH, PEIIaTh CKpEITUBaHUE,
3aKpenyieHust 3HAHUIM TE€HETUYECKHUE 3aJauu «Henonnoe

JIOMUHUPOBAHUEY

/P Nel «CocraBienue
NMPOCTEeHIINX cxem
CKpeluBAHU»

26. | JurnbpumHOe CKpeLUBaHUE. CymHocTs JleMoHCTpaHU:

11l 3axon I".Mennens. JTATHOPUTHOTO TAaOJIUIBI Y MOJEIN
AHanm3upyroliee CKperBaHue. cKpenuBanus. @opMyIupoBaTh 3aKOH «durnbpugaoe




YPpok nzyyeHus U NePpBUYHOIO
3aKpenieHusi 3SHAHUM

HE3aBHCHUMOI0 HaclienoBanus. Ha3zpIBaTh

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

YMeTh pemars 3aa4u 110 TEME.

CKpPCHIUBAHUCH

I1/P Ne2 «Pemrenne

JIEMECHTaApPHBIX
IF€eHCTHYCCKHUX 3aaau»

27. | XpoMOCOMHas TEOPHS DopMyTHpPOBaATH 3aKOH CIETIEHHOTO JdemoncTpanum:
HacneacTBeHHOCTH. CIieTIeHHOe HacnenoBanus T. Moprana. OOBsACHSTH TaOIUIBl ¥ MOJEIN
HaCJIeJJOBaHHE TEHOB MIPUYUHY HapyIIEHUS CIETIICHHS, «IIepekpect XpoMOCOM»,
Ypok u3ydeHus u IePBUIHOTO OmMoJIOrHYecKoe 3HaUYeHHNE MTePeKpecTa «CuenneHHoe
3aKpensieHust 3HAHUIA XpOMOCOM. HacJeIOBaHUE)

28. | CoBpeMeHHBIC TPEICTABICHUS O T'CHE 3HATh OmpeAeNeHIEe MOHITHS TEHOM JdemoncTpanum:

U TEHOME MIPUBOJUTH MPUMEPHI B3aUMOJICHCTBH TaOJUIBI ¥ MOJIEIH

VYpok wu3yueHHsi M TIEPBHYHOIO TEHOB «HacnenoBanue,

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

29. | T'enetnka  mona. CIEMIEHHOE € OOBSICHATH MEXaHU3M [p/p «Onpenenenue
MOJIOM HacJIeJOBaHHE. TEHETHYECKOTO OIPEIeIICHUS TE€HOTHIIA TIJI0JIOBOMA
Ypok mu3yueHHsi M TIEPBHYHOIO 0JIa, IPUBOIUTH MTPUMEPHI MYIIKHA JPO30(HITBI
3aKpensieHus 3HAHUI MEXaHU3MOB OIPEIEIICHHS 1T0JIa. o peHoTHITy»

OOBSICHATH IPUYNHBI MuKpocKon, Habop
COOTHOIIICHUS TToJIOB 1:1, MUKpONpenapartos,
MEXaHU3MBI HaCJICIOBAHUS

reMo(p Ny U 1aabTOHU3MA.

AHaIM3UpOBaTh POIOCIOBHBIE.

Peurats npocreiiive 3a1aun Ha

CIIETUIEHHOE HaclleZIOBaHHE.

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

Y HEHACIIEJICTBEHHAs! M3MEHYHUBOCTD. BUJIbI U3BMEHYHBOCTH, OOBICHATH TaOIUITBI ¥ MOJIEIH
OcCHOBHBIE 3aKOHOMEPHOCTH MEXaHWU3M BOSHHKHOBEHUS Pa3IMIHBIX «MyTarum»
W3MEHYHBOCTH BHJIOB N3MEHYHBOCTH.
KoMOuHNpOBaHHBII YPOK 3HaTh CYITHOCTH
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 ONMIACHOCTb TEHETUKI 0O0JIe3HH YeIOBEKay,
BnusiHue MyTareHoB Ha OpraHu3M OJIM3KOPOJICTBEHHBIX OPaKOB. «BnusiHue ankoronusma,
YeJI0BEKA. OOBACHATH BIHUSHUE MyTareHOB Ha HapKOMaHUH, KypeHHUs Ha
Kom0unupoBanHsblii ypok 3/10pOBbE YEIOBEKA, BBISIBIATD HACJIEICTBEHHOCTHY
HCTOYHUKHU MYTareHOB B OKPY>KaroIen
cpene (KOCBEHHO)

32. | 'eneTnka — TeOpETHYCCKAs OCHOBA 3HATh LECHTPBI JeMoHcTpanmuu:
cenekiuu.  Cenexnus.  OCHOBHBIE MHOT000pasus 1 TaOJUIBI ¥ MOJIEIH
METO/BI U JOCTIDKEHUS CEIEKINU MIPOUCXOXKICHUS «entpsl MHOrOOOpa3us u
Ypok u3ydeHusi 1 IEPBUYHOIO KYJIBTYPHBIX PaCTEHUH, MPOUCXOXKICHHS
3aKpenJieHusi SHAHUI YMETh OOBSICHSTh 3aKOH KYJIbTYPHBIX

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

33. HasrbiBaTh JdeMoHcTpanuu:
brorexHonorus, ee 10CTIKEHNS, OCHOBHBIE METO/IBI TaOJIUIIBI U MOJeNH
NEPCIIEKTUBEI Pa3BUTHsI. DTHYECKHE CEJIEKIIMHU PACTEHUIH, «Hccnenoranus 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
¥ U3MeHUYNBOCTH. CeeKIus» COBPEMEHHOH CeNeKLIuU «3aKOHOMepPHOCT

u
Ypok 06001meHns, KOHTPOJIS, HACJIeICTBEHHOCT
OIIeHKH M KOpPeKIUH 3HAHUIA uu

HU3MCHYHUBOCTH)




C UCIOJIL30BAHUEM 000

HNPUJIOXKEHUE
TemaTn4yeckoe niIaHupoBanue yueOHoro marepuaJja B 10 kiacce

pya0oBaHus HeHTpa «Touka

DOCTA»

Ne Tema Coneprxanne IleneBas Koi- OCHOBHBIE BHIBI Hcnonp3oBanue 000pyIoBaHUs
n/m YCTaHOBKa ypoKa | BO | AEATEIBHOCTH O0YdYarOIIUXCS
4acoB Ha ypOKe/BHEYPOYHOM
3aHATHU
Pa3nen 1. Buosiorusi kak Hayka. Metoabl HayqyHoro no3nanus (1 yac)
1 | YpoBHH [Ipaktuueckoe npumeHenue | @opmupoBaHue 1 | BbLaBuXeHUE TUNIOTE3HL, JlaTuuk kucinopona
OopraHusamnuu O6I]_[eHay‘IHI)IX MCTOO0B B HaBBbIKOB U3MEPCHUE KOHIICHTpAIlun
KUBOM  MaTepuH. | OMOJIOTHYECKHX MIPAaKTHYECKOTO KHCIJIOPOZA BO BJIBIXaEMOM,
Mertos HCCIIEJOBAHMSAX. HCTIONIB30BAHMSA BBIJIBIXaEMOM BO3JyX€
O6uonoruu. HayY4HBIX
METO/IOB
HCCIICIOBAHMS
Pa3nen 3. Opranusm (5 yacos)
2 | OHepretuueckwuii Ip/p Joxazatp 1 Co0uparoT yCTaHOBKY, JaTtuuk remneparypsl, pH
0OMEH B KJIETKE. «Bp1enenne yriekucioro BBIJIETICHUE paboTaroT ¢ JaTYUKaMH,
raza M TeIuIOThI YIJIEKUCIIOTO ra3a 00pabaThIBaIOT PE3yNIbTAThI
APOXKKEBBIMHA KJICTKaMU U TCIUIOTHI IIPpU OIlbITa
Ipu OPOKESHUN CIIUPTOBOM
OpoXkeHUU
3 | Inacruueckuit I'azoBEIe 3 PeKTI Hoxa3zatb 1 | HabGmromaror JHatuuku kucnopona, pH
0oOMeH. ¢dorocuHTE3A. BBIJICIICHUE JIEMOHCTPALIMOHHBIN OIIBIT,
dotocunTes. KHCJIOPOZA U 3apHCOBBIBAIOT CXEMY
TIOTJIOIIECHHE YCTaHOBKH, (PUKCUPYIOT X0
YTJIEKUCIIOTO ra3a U pe3yJIbTaThl OIBbITA
pu GOTOCHHTE3E
4 | Muro3 Ip/p Omnwucats 1 | HpurorasmuBatoT BpeMeHHBIe | Mukpockomn, HabOp MUKPOIIpEnapaTos,
«IloBeneHne XxpoMOCOM IIpU | U3MEHEHUS MHKPOIIPENapaThl, U3y4aroT Habop I TIpenapupoOBaHUs
MHTOTHYCCKOM JICJICHHUH B XpOMOCOMHOT'O UX 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 IpenapupoOBaHUs
MEHOTHYECKOM JICJICHHUH B XPOMOCOMHOT'O UX T0/1 MUKPOCKOIIOM,
KJIETKaX PacTEHHI» anmapara 1npu 00pabaThIBaIOT PE3YNIbTATHI
Meno3e HaOJIIONEHUH
6 | XpomocomHoe Ip/p Hayuautscs 1 | W3ydaroT moa MUKPOCKOIIOM Muxkpockorl, Habop MUKPOTIPETIapaToB,
orpezeneHue «OmnpeneneHne reHoTuIa pacrio3HaBartb TIOCTOSIHHBIE
noJna. 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 -METOAUMYECKOE OBECIHIEYEHUE ITPOI'PAMMBI

Pabouas mporpaMMa OpHEHTUPOBaHA Ha UCIIOIb30BaHUE YUCOHHKA!
Oomast 6uosiorus. ba3zoBbiit ypoBeHb: yueo, aus 11 k. obrieoOpasoBarenbhbix yupexaeHuii / B.W. Cusornasos, U.b. Aradonora, E.T. 3axaposa. - M.:
Hpoda, 2021. .;
MEeTOAMYECKUX TOCOOUH JJI yIUTEIA:
- Koznosa T.A. Obmas 6uonorus. ba3oBblil ypoBeHb. 11 KJIacc: METOIMYECKOE, Tocobue k yuebHuky B.1. CuBornasosa, U.Bb.
AradonoBoi, E.T. 3axapooii «O611as 6uosiorusi. bazoBsiil ypoBeHb». - M.:[Ipoda, 2006. -140 c.;
- IIporpammsl 11t 061Ie00pa30BaTEbHBIX yupexienuil. [Ipupogosenenue. 5 knace. buosorus. 6-11 kinaccesl. - M.: JIpoda, 2010. -
138 c.;
JOTIOJTHUTEIbHOU JINTePaTyPhI JJ18 YUUTEA:
®pocun B.H., CuBor;iazos B.J. roToBuMcs K €AMHOMY roCy/lapCTBEHHOMY 9K3aMeHy. Obmas 6uosiorus. — M. : [Ipoda, 2019r.
. Hnmepnem-pecypcoi
Aodpeca caiimos 6 UHTEPHETE http://bio.1september.ru/ - razera «buonorus» - npuinoxeHue K «1 ceHTs0psi» Www.bio.nature.ru - Hayunsie
HOBOCTHU Ouosorinu WWW.edios.ru - Di1oc - HeHTp AUCTAHIMOHHOTO 00pa30BaHUs
www.km.ru/education - yueOHbIe MaTepHaiIbl U CIOBapH Ha caiite «Kupusr u
Medonuit



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

KAJIEHJAPHO - TEMATUYECKOE INTAHUPOBAHME 11 KJTACC

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

PA3EJI 4. BU/ (20 uacoB)

TEMA 4.1. UCTOPHUS 3BOJIOIUMOHHbIX UJIEU (4 uaca)

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

JIOTUH B 10AAap- BsonHsbIi, YpPOK Ha3zvieamo YYCHBIX U X BKJIAJ B pa3BUTHC
BUHOBCKHI IIe- [U3Y4YCHUS U OHOJOTrMYEeCKON HAYKH.
puoa. PaGorkl [IEPBUYHOIO  3a- Obvacnuamp posib OUOIOTUU B POPMUPOBAHUU
K.JIunnes. KpeIUIeHus  HO- Hay4HOT'O MUPOBO33PEHUS.

BbIX 3HAHUU.

2. IBOIIONMOHHAS | Y POK M3y4eHUs! ¥ | UnnuBuayansueie |asams onpeoenenus Kiueeblm noHamuam. |§2.
Teopusi TNEPBUYHOTO 33 | y1pery yyammxes Dopmynuposamsp  3aKOHBI «YIPAKHEHUS U
K.b.Jlamapka. |KpeIUleHHs  HO- HeyIpaxHeHue opranoB» M «HacnegoBanus

BBIX 3HAHUM. ONMaronpusATHBIX MPU3HAKOBY. O0bACHAmMb
Cemunap. €IMHCTBO KUBOU U HEKUBOU IPUPOIBL.




[peanocbliku Wupusunyansueie |asams onpedenenus Knoueeblm ROHAMUAM. §3.
pa3BUTHsI Teo- |YPOK M3YYCHUS M| rpare: yuaIumxcs Ha3vigamb eCTECTBEHHOHAYYHbIE U  COLMAJIbHO-
puu Y./lapBuHa. |[[ICPBUYHOTO 3a- SKOHOMHUYECKHE  MPEANOCHUIKM  BO3HHUKHOBEHUS
KpeIuieHus  HO- yuenus Y.J/lapBuHa.
BBIX 3HAHUM. Obvacuams ponb Ouonorud B (POPMHUPOBAHUU
Cemunap. HAay4YHOTO MHUPOBO33PEHHUS. Haxooumu
MH(OPMALIUIO B PA3JIUYHBIX UCTOYHUKAX.
JBOJIIOLIMOHHAS |- Jlasamb onpeodeneHus KioueeblmM NOHAMUAM. §4.
TeoOpUud yp()K U3Yy4YECHHUS U I/IHIII/IBI/II[yaHBHBIe Ha3zvieamo OCHOBHBIC TTOJIOXKCHUA Y4CHUA
Y./lapBuna. IIEDBUYHOTO 3a- Y./lapBrHA 0 €CTECTBEHHOM O0TOODE.
p OTBETHI yYaIINXCs .
KpeIUICHUS HO- Xapakmepmoeamb CYIIIHOCTD JCUCTBUA
BBIX 3HAHUMN. HNCKYCCTBEHHOI'O 0T60pa.
Cemunap. Cpasnueamb VCKYCCTBEHHBII U  €CTECTBEHHBIN
oTOOp u Oenamb 6b1600 HA OCHOBE CPAGHEHUSL.
Ob0vachamep BKJIal HBOJIOLUMOHHOW TEOpUU B
(hopMHUpOBaHHE COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHUHBI MUDA.
TEMA 4.2. COBPEMEHHOE 3BOJIOHUOHHOE YYEHUE (9 yacoB)
Bupa. Kpurepuu n Jlasamwb onpedenenus Knoueevlm NOHAMUAM. §s.

CTPYKTYypa.

Komb6unmpoBan-
HBIN YpOK.

JlabopaTopHas
paGora Ned
«Onucanue ocodeit
BUJIa TI0 MOp-
(bonornueckomy
KPUTEPHIO»

Xapaxkmepu3zoeams KpUTEpUN BUTA.
Obocnoebleamp HEOOXOAUMOCTh ONPEEIICHUS BUIA
10 COBOKYITHOCTH KPUTEPUEB.

Cocmasnamb XapaKTEPUCTHKY BHJIOB C HCIIOIb30Ba-
HUEM OCHOBHBIX KPUTEPHEB.




IBOJIIOIIUMA.

€CTECTBEHHbIN OTOOp Kak pe3yiabTaT OOphObI 3a
CYIIECTBOBAHHE;

>hopMmsl ectecTBeHHOTO 0TOOpa. Cpasnueams
JeiCTBUE IBUXKYILIETO M CTAOUIM3UPYIOLIETO
oT0O0pa u derams 616006l HA OCHOBE CPABHEHUS.

Honmyasiuus - KomOunmpoBan- |CamocrostensHas |/Jaeams 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 wHpOpMAIMIO O  TOMYJSAIHA B
pa3IMYHBIX  MCTOYHMKAX M  KPUTHUYECKH €€
OILICHUBATb.
DakTopbl /lasamp onpedenenusn Kirouesvblm NOHAMUAM. §8.
IBOJJIIOIIUH. KOM6I/IHI/IpOBaH- ﬂaﬁopaTopHaﬂ Haszvieamo (1)aKTOpI)I 9BOJIIOLIMHA.
HBIH YPOK. padora Xapaxmepu3zoeamp HakTOpbI IBOIIOLINU.
«BBISBICHIE Oovacuams npuyuHbl U3MEHAEMOCTH BHUJIOB.
Buiagnamp n13MeHUNBOCTH Y 0CO0€i OIHOTO BHUJA.
W3MEHUYMBOCTH
y oco0eit 0JHOTO
BHJIa»
EcTrecTBeHHblil /lasambv onpeodenenus Kii0uegolm NOHAMUAM. §9.
oT0Op - riIaBHAA KoM6uHnpoBaH- |CamoctosTenbHas |Ha3616ams NIpUYHHY G0PBOBI 3a CyIIECTBOBAHKE.
ABMKYIIAS CHJIA HBI YpOK. paGota Xapaxmepuzoeambp:




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 SBOJIOIUH; >BUIbI a/lal TAI[|H.
Oo0vsacnamp  B3aMMOCBSI3U

OpraHU3MOB U OKPYKAOIIEH

Cpelbl:

>MEXaHU3M BO3HHUKHOBEHHUS

MPUCIIOCOOICHUI;

OTHOCUTENBHBIN  XapakTep
MIPUCIIOCOOJICHUH.

Buviasnames npucnoco0ICHHOCTh OPraHU3MOB K
cpene oouTaHusl.

Onpeodenamep OTHOCHUTEIBHBIA XapakTep
IPUCTIOCOOTIEHHOCTH.

§10.

10.

Bugooopa3oBanue.

KomOunupoBan
HBIN ypOK.

CamocrosreabHas
pabora Tect

Jasamp onpeoenenus Kuo4egblm ROHAMUAM.
Has3zvieamp criocoObl BUA000pa30BaHuUs U
npUGOOUMb NPUMEDDI.

Onucvléamp MEXaHN3M OCHOBHBIX MyTeH
BU000pa30BaHUsL.

§11.

11.

Coxpanenmne
MHOTr000pa3ust
BU/I0B.

Kombunuposa
HHBIN YPOK.

CamocrogrenbHas
pabora Tect

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

Xapaxkmepuzoeamo:

>TPUYUHBI TPOIBETAHUS HIT BEIMHPAHHS BUIOB;
>yCIOBHUSI COXPAaHEHUs BHUJIOB.

Ananuszupoeams u oyenueamsy 1MOCIECTBUS JIes-
TEJILHOCTH YEeJIOBEKa B OKPYXKarolIei cpene.
"IIpozno3uposams pe3ynbTaTbl U3MEHEHU B
ouocgepe B CBSI3U C U3MEHEHHEM OMOPa3HOOOpa3Hs.

§12.

12.

Jloka3zaTeabcTBa
IBOJIIOLMHU
OPraHuYecKoro
Mupa.

Ypok
KOMILIEKCHOTO
MIPUMECHECHHUS
3HAHUM.
Kondepenmus.

NuauBuayanbHbIe
OTBETHI YHAIINXCS

V/laeamsb onpedenenus Kioueevlm ROHAMUAM.
Haxooums u cucmemamu3zuposams UHPOPMAIIHIO O
KOCBEHHBIX U MPSAMBIX JI0Ka3aTeIbCTBAX IBOJIOLUU.

§13.




13.

3auet Nel
«OcHOBHbBIE
3aKOHOMEPHOCTH
IBOJIIOIUH.

Ypok KOHTpOJIA
M OLICHKU
3HAHWH.

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

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

3amaHusl ¢ UCIIOJIb30BAHUEM PUCYHKOB, TAOJIHII.

TecToBasi KOHTPOJIbHAS PA00TA B HECKOJBLKHUX BAPHMAHTAX M3 3aIaHUIl pa3HOro BU/IA,
COOTBETCTBYIOIIMX TPeOOBAHNAM K YPOBHIO IOATOTOBKH 00y4ar0IHUXCS.

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

14.

Pa3zBuTHe npena-
CTABJICHU 0
NPOMCXOKIEHNH
JKM3HU Ha 3emuie.

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

/lasamb onpedenenusn Knueevim NOHAMUAM.

VHMBUTyaTbHbIE Onucvigams u ananu3upoeamsy B3rsbl YICHBIX HA
MIPOUCXO0KICHHUE KU3HHU.

Xapaxkmepu3zoeams poib SKCIIEPUMEHTA B pa3perie-

HUU HAYYHBIX MPOTUBOPECUHUH.

OTBCTBI yHaIIUXCs

§14.




15. |CoBpemeHHbBIE Unmusunyansesie |/lasams onpedenenus Kiiouesblm NOHAMUAM. §15.
npeacTaBJeHus |YPOK CUCTEMaTH- OTBETHI YUAIIXCH Haxooums u cucmemamuzuposams vH)OpMaIio
0 BO3HMKHOBe- [3alMd U 0000- 10 MPoOJIeME MPOUCXOKACHUS KU3HHU.
HUM KU3HU. IIEHUS 3HAHUH. Ananuszuposams u oyenueamsy padorsl C.Mwmiepa
Cemunap. nu AWM. OnapuHa 1O pa3pemieHUI0 MPOOIEMbI
MPOUCXOXKICHUS KU3HU Ha 3eMIIE.
Ob0vachamp: BKJIaa SBOJIOLUOHHON TEOpuu B
(hopMupOBaHHE COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTUHBI MUDA.
16. |(PasBurTHe Xu3- /lagamb onpedenenus Kio4ueevim NOHAMUAM. §16.
HM Ha 3eMJie. Yp()K cCUCTEMaTHu- I/IHI[HBH)IyaJILHBIe Botasnameo YCPThI OHMOJIOrUYECKOTO nporpecca 1
3aUud U 0§06' OTBETHI yHaIXCA perpecca B KHMBOW TMPUPOAE HA MNPOTIKEHUU
LIECHUS 3HAaHUU. 3BOJIIOLIMH.
Cemunap. Ycemanaenuseamsn 63aumocen3s 3akOHOMEPHOCTEN
Pa3BUTHSI OPTAaHUYECKOTO MUpPa Ha 3eMJIe C T€0JI0TH-
YECKUMH U KIIMMATHYECKUMU (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 Mpo0JIeMy aHTPOIIOTeHE3a.

MaTrepHana. Haxooump u cucmemamu3upoeams
ungopmayuio
W3 pa3HbIX HCTOYHUKOB IO  mpobieme
MIPOUCXOKACHUS YEJIOBEKa.
AHnanuzupoeams u oyeHueamy CTEICHH
HAyYHOCTH U JIOCTOBEPHOCTH TUIIOTE3 IIPO-
HCXO0KJICHHS YEIOBEKa.

18. |Iloso:xenmne 4ye-|Ypok cucremaru- Jlasamb onpedenenus knoueevim nonamusm. (§17.§18
JOoB€Ka B CHC-|3allUM H 0§06' Wnpusunyaneueie |Hazviéams MeCTO UelIOBEKa B cHcTeMe|BONPOCHI
TeME KUBOTHO- IICHI SHAHMH. OTBETBI YYAIUXCSA | )KUBOTHOTO Mupa. QfocHosvigams npunaj-|CEMHHAPA,
ro Mupa. CemuHap. UH/AU-

JKHOCTh YeNOBEKa K JKUBOTHOMY MUY,
. BU/YyaJIbHbIE
HCTIONB3YS JIAHHBIE CPABHUTCNILHOH AHATOMHM, | 3o pa g

SMOPHUOJIOTUH U IPYTUX HaAYK.




109. JBOJOLMA Ye- Ha3zvieamo:
JoBeKa. Ypok  usydeHus |upuBuayanbHble | ~CTaANH 9BOJIONNH YEI0BEKa; §19BonpocskI
HOBOTI'O MaTe- | 4 rpeThl yUaIxcs > [peaCTAaBUTENEN  Ka)JAO0W SBOJIFOLIMOHHON ceMHHAapa,
puana. CemuHap. CTaIuN. MHIH-
Xapaxmepu3zoseamu: BUAYaJIbHBIC
OCOoOCHHOCTH  TIPEICTABUTEIICH KaXKIO0W CTaNHN 3alaHusl.
HBOJIIOLIMU YeJIOBEKa C OMOJIOTUYECKUX U
COIIMAJIbHBIX MO3ULUH;
>poiib  OMOJIOTMYECKUX U COLMATBHBIX
(bakTOpOB aHTPOMNOreHe3a B ATUTEIbHON
JBOJIIOLIAN JTIOJIEH.
20. YesioBeueckue /asambw onpeoenenun Knwo4esvim nonamuam. |§20 noBTOpUTH
pachl. Ypok u3ydeHus NuauBuayansHbIe Haszvieamov u paznuuamop MOArOTOBUTHC
HOBOI'O MaTe- | 5rgerpr yyamumxcs |4CI0BEUCCKHE PACHL. fl K 3a4eTy.
puana. Cemunap. Obvacuames  MexaHU3Mbl (POPMUPOBAHUS
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-
KpeIieHus  Ho-
BBIX 3HAHUU.

CamMmocTosTelbHa
s paboTta

/Jlasamp onpedenenus KnioueeblM NOHAMUAM.
Hasvieams:

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

Oovacuamp B3alMOCBS3b OpraHU3MOB U
OKpy’Karoliel cpeapl: OHOJOrMyYecKoe JeicTBue
9KOJIOTUYECKUX (PAKTOPOB HAa OPTaHU3MBI.
Boiagnams 3akOHOMEPHOCTH BIMSHUA (PAKTOPOB Ha
OpraHU3MBI.

*IIpocno3uposams pe3ylbTaTbl U3MEHEHUS
NeicTBUS (PaKTOPOB.

§21

22,

AOHOTHUYECKHE
(axkTopsr cpe-
IbI.

Kombunuposan-
HBII YPOK.

CamMmocrosTenbHa
s paboTta
Taomuma

[Ip/p «Onpenenenne cuiibl BO3AeHCTBUS
IKO0JIOTHYECKHX (aKTOPOB»

HabmronaroT 1eMOHCTpallMOHHBIN OTIBIT,
3apUCOBBIBAIOT CXEMY YCTAaHOBKH, PUKCUPYIOT X0
U PE3YyJILTATHI OIIbITA.

Jdartyukn kucjaopoaa, pH, xjiopua-uoHos,
OCBCIIEHHOCTH, TEMIIEPATYPbI, OTHOCUTEJIbHOI
BJIA2KHOCTH

§22.

23.

buoTnueckue
(axkropsI cpenbl.

Kombounmnposan-
HBIN YPOK.

CamMmocrosTenbHa
1 pabora
Taonuma

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

Xapaxmepu3zosamo OCHOBHEBIE
B3aMMOOTHOIIIEHUH OPraHU3MOB.
Oovacnuame MEXaHU3M BIIMSTHUS
B3aMMOOTHOIICHUA  MEXJy OpraHu3MaMH  Ha
dbopmupoBaHre OHUOTOTHYECKOTO pPa3zHOOOpa3usi H
pPaBHOBECHS B 9KOCHUCTEMAX.

THIIbI

§23.




TEMA 5.2. CTPYKTYPA OKOCHUCTEM (4 yaca)

24. |CTpykTypa CamocrositensHal/asame onpedenenusn Knoueevim NOHAMUAM. §24.
IKOCHCTEM. st paboTa Onucvleamp CTPYKTYpPy SKOCHUCTEMBI. 5
KoMGHHHpOBAH- Tab6nuna Hasvieamp  KOMIIOHCHTBI ~POCTPAHCTBCHHOW 1
HBIH{ yPOK. SKOJIOTUYECKON CTPYKTYPhI SKOCUCTEMBI.
Xapaxmepu3zoeambo KOMITOHEHTBI
IIPOCTPAHCTBEHHOW M DKOJIOTMYECKON CTPYKTYpbI
9KOCHUCTEMBI.

25. |IInmeBble cBA- /lasamp onpedenenusn Kiro4ueevblm NOHAMUAM. §25.
3u. Kpyrosopor K01\“46HHI/Ip0BaH- IpakTHyeckas Ilpusooumo ngumepbt OpraHu3MOB,
BellleCTB U |HBIA YPOK. paGora MPEACTABISAIONUX TPOPUIECKUE YPOBHH.

JHEPIuM B KO- «CocraBiedue Xapal{mepu308amb.
cucTeMax. CXeM Iepenadn >TpoUUYECKYIO CTPYKTYpPY OHMOIIEHO03a;
BEIECTB U >poJib OPraHU3MOB (ITPOAYIIEHTOB, KOHCYMEHTOB,
sHepruu (Ierei PCAYLICHTOB) B TOTOKE BEILECTB M SHEPTHH;
IIUTAHHS). >COJTHEYHBIN CBET KaK SHEPTeTUUECKHUI 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.
ycroiiunBocrn | KomOunupoBan- |4 paGota Oovacnamp: .

U CMEHbI HBII ypOK. >TIPUYUHY YCTOMUHUBOCTU IKOCUCTEM;
JKOCHUCTEM. >TIPUYUHBI  CMEHBI JKOCHUCTEM;

> HEOOXOIMMOCTh COXPaHEHUsI MHOTO00pa3ust
BUIOB.

Onucwvieamsp >TaNbl CMEHBI

SKOCHUCTEM.

Boiagname n3meneHusa B

JKOCHUCTEMAX.

Pewamp ipoCcTENILIAE SKOJIOTMYECKHUE 3aaUH.




217.

Biausinue 4eno-
BE€Ka HA DKOCH-
CTEMBbI.

Kom6unmpoBan-
HBII YpOK.

CamMmocTosTenbpbHa
g pabora

lasambw onpeoenenus
K1I04€6bIM NOHAMUAM.
Ilpueooums npumepol 3x0-
JIOTUYECKUX HapyILICHUH.
Ha3zvigamo:

>CH0CO0bI ONTUMAJIbHONI
AKCIUTyaTalliy arpolieHO30B;
>CrnocoObl COXpaHEHUs ec-
TECTBEHHBIX 9KOCHUCTEM.
Xapaxkmepu3zoeamp BIVS-
HUE YeJI0OBEKa Ha PKOCHUCTE-
MBI.

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

'I[Ipozno3uposamsp pe3ynb-
TaThl 9KOJOTHYECKHUX
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-
HBII ypOK.

CamMmocTosTelbHa
g paboTa

lasamp
Ha3zvieamo:

>CTPYKTYpHbIE KOMIIOHEHTHI M CBOMCTBA
ouocdepbr;>rpaHulibl 0nocheps! 1 HakTopsl,
oOycraBnuBalomue. Xapakmepu3oeams: >KUBOeE

BCIICCTBO, OHMOKOCHOE U KOCHOE BCIICCTBO ouo-

onpeoeﬂeuuﬂ K/II04e6biM NOHAMUAM.

nux

§28.




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

p >TIPOSIBIICHUE (U3UKO-XUMHUYIECKOTO JKEJIaHUIO — yda-

BO3/ICHCTBUS OPraHU3MOB Ha Cpeay.
Xapaxkmepuszoseamp:

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

*Ilpozno3uposams MOCJICICTBHS JIJIs HAIIICH
IUTAHETHl HapyLIEHUS KPYroBOPOTa BEILECTB.

LIUXCS): cOoCTa-
BUTb CXeMy
KpyroBopora

azota u ¢oc-

dopa.

TEMA 5.4. BUOC®EPA U YEJIOBEK

(2 + 1 yac Ha 3aKJTIOYHTEIbHBIH YPOK)

30.

buocdepa U
YyeJI0BeK.

KomOunupoBan-
HBII ypOK.

CamocrosiTenpH
as pabota

Ilpusooums npumepul IpSIMOTO U1 KOCBEHHOTO
BO3/ICMCTBUS YeJIOBEKA Ha KUBYIO IPUPOY.
Haxooump u cucmemamusupoeams
uHpopmayuio

0 TOCHEACTBUSAX JesATENb-

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




HOCTH JIFOIeH Ha Ouocdepy B LIEJIOM.
Ananuszuposamsv u oueHugamMb MOCIEACTBUSA
MPSIMOTO M KOCBEHHOTO  BO3JICHCTBUS YeJIOBEKa Ha
npUpoay, COOCTBEHHOM NEeSTeIbHOCTH B
okpyxatoiieit cpene. Ilpeonazams nymu  npe-
000J1eHus1  FKOJIOTHYECKOro Kpu3uca.

31.

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

KomiuiekcHoe
MIPUMEHEHHE
3VYH. Cemunap.

NunuBuayanbHel
€ OTBETEHI

3arpsizHeHue Bo3ayxa. [Ipuuunel 3arps3HeHus
BO3/lyXa U UX HOCJIEICTBHUS.

«IlapaukoBbIi 3(pPeKT U r1006aIbHOE
NnoTenJieHue»

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

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

§31,32




32. |Poasb 6uosnorun |KommiekcHoe /lasamp onpedenenus Knouegvlm ROHAMUAM.
B Oymymiem. NPUMCHCHHE Vnmmsnayansn |OWeHusamy — TOCINEICTBHS ~ POCTA  HACCICHHS
3VYH. Kpyrubrit IE OTBETEHI MJIAHETHI; STUYECKHUE aCTIEKTHI PEIICHUS TPoOeMm,
CTOJL CBSI3aHHBIX C OYIYIIUM YEIOBEYECTBA B CBSA3H C €T0
OTHOIIEHHEM K TIPHPO/JIC; 3HAUEHHE PadOT YUCHBIX,
3aHUMAIOIINXCS IPOTHO3WPOBAHUEM B3au-
MoJIeiiCTBUSA o0rmiecTBa c TPUPOHBIMU
9KOCUCTEMAMHU.
Xapaxkmepu3zoseams poiib MEXKITYHAPOIHOTO
COTPYIHUYECTBA B PEILICHHH KOJIOTHYECKUX
poOJIeM YeI0BEYeCTBA.
33- | Pe3epBHOe Bpems
34
MNPAUJITOKEHUE
TemaTnyeckoe NjaHupoBaHue yuyedbHoro matepuaia B 11 kiacce
¢ MCMoJIb30BaHueM o0opynoBanus neHTpa «Touka pocra»
Ne | Tema Conepxxanue Henesas Kon- | OcHOBHBIE BUBI Hcnonb3oBanue o0opynoBaHus
n/n yCTaHOBKa ypokKa | BO JeSITebHOCTH
4acoB | 00ydJaromuxcs Ha
ypoke
Paznen 2. Dxocucrembl (4 yaca)
1 AbGuornyueckne | «OmnpenencHue Onpenenutsb 1 Hab6monator Hatuuku kucnopona, pH, xmopua-noHos,
dakTopbr  cpe- | g posneiicTBus CHILYy JIEMOHCTPAIIMOHHBINA | OCBEIIEHHOCTH, TEMIIEPATYPHI, OTHOCUTEIBHON
AbL. 5KOJIOTHYECKUX BO3/IEWCTBHSA OIIBIT, 3aPMCOBBIBAIOT | BIQKHOCTH
daxTopoB» 9KOJIOTMYECKUX CXEMY YCTaHOBKH,
(hakTopoB. (bUKCUPYIOT X0 U
pe3yabTaThl OMbITA
2 Biusinne veno- | Ip/p Onpenenutsb 1 Cobuparot JlaTuuk HUTPAT-UOHOB




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

HUTPATOB B MPOYKTaxX JaTYNKaMH,

pacTeHUsIX» MUTaHUSA 00pabaTbIBaOT

pE3yJIbTATHI OMbITA

OcCHOBHBIE KO- [Ip/p«IlapuukoBsiii | Jloka3aTb CBS3b Hab6monaror JaTuuku Temneparypbl, OTHOCUTEILHON
JIOTHYECKHue s dekt u MTAaPHUKOBOTO JEMOHCTPALlMOHHBIA | BIQXKHOCTH BO3]lyXa, Kuciopoja, pH
npoodjaemMbl  co- | riodagbHOE a¢dexTa ¢ OTIBIT,
BPEMEHHOCTH, MOTETUICHUEY rII00aTEHBIM 3apUCOBBIBAIOT
MYTH UX pellle- MOTEIIEHUEM CXEMY YCTaHOBKH,

HUs.

(GUKCUPYIOT X0 U
pE3yJIbTATHI OIIBITA.
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