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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma mo Owojoruu mJis CpenHel (MojaHO#) 001meo0pa3oBaTeIbHONW —IIIKOJIBI
COCTaBJIeHA Ha OCHOBE (YHJaMEHTAJIBHOTO Sjpa COACp)KaHHUS oOmero ooOpa3oBaHus U
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS CpeaHero (MojaHOro) obmiero oOpa3oBaHUs,
npeCTaBiIeHHbIX B DenepanbHOM TrocylapcTBEHHOM 00Opa30BaTENIbHOM CTAaHIAPTE CPEIHEro
(monHoro) obmiero oOpa3zoBaHusi. B Hell Takke y4YTeHbl OCHOBHBIE HJEH M IOJIOKCHUS
IpOTrpaMMbl pa3BUTHS U (OPMHUPOBAHUS YHUBEPCAIBHBIX y4YEOHBIX NEHCTBHM Ui CPEIHETO
(momHOTO) 00IIEero 00pa3oBaHus U COOJIOEHA MPEEMCTBEHHOCTh C MPOrPaMMOM 1O OHMOJIOTHH
JUISL OCHOBHOT'O 00111ero 00pa3oBaHusI.

B nmporpamme nis cTapiieil mIKOJbI MPEeIyCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHIOB
JESTENIbHOCTH, IIPEICTABICHHBIX B IIPOrpaMMax JJisi OCHOBHOIO o0miero oopazoBanus. OnHako
collep’KaHuEe MPUMEPHBIX MpOrpamMM jisi cpeiHed (IOJIHOM) IMIKOJBl HMEeT OCOOEHHOCTH,
00yCJIOBJICHHbIE KaK TMPEIMETHBIM COACpP)KaHUEM CHCTEMBI CpenHero (IOJHOro) o0Imero
00pa3oBaHus, TaK U BO3PACTHBIMU OCOOEHHOCTSIMH 00YYarOIIHUXCSI.

Ha 6a3ze wnentpa "Touka pocra" oOecneunBaercs peanu3anusi 00pa30BaTENIbHbIX
IporpaMM €CTECTBEHHOHAyYHOH U TEXHOJOTMYECKOH HampaBleHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUHM C TpeOOBAaHMSIMH 3aKOHOJATEIhCTBA B cdepe o00pa3oBaHUS U C y4ETOM
pexomennanuii  PexepanbHOro omneparopa yueOHoro mnpeamera «buonorus». PaGouas
porpaMMa Mo3BOJISIET HHTEIPUPOBATh pealln3yeMble 31€Ch MOIXO0bI, CTPYKTYPY M COAEpIKaHUE
npu opraHuzanuu ydebHoro mpenmera «buomorus» 10-11 xkmacc (6a30BbIif  YpPOBEHB).
Hcnonp3oBanue o0opyioBaHus 1eHTpa «Touka pocTay» MO3BOJISIET CO3aTh YCIOBHUSL:
® JI7ISl pacUIMPEHUs COJIEP>KaHusl IIKOJIFHOTO OMOIOTUYECKOT0 00pa30BaHus;

e JUIS TIOBBIIICHHUS I[O3HABATEIbHON AKTUBHOCTH OOYYAIOMIMXCS B E€CTECTBCHHOHAYYHOM
obnacru;

e Ui pa3BUTHUS JMYHOCTH HIKOJIBHUKOB B Ipoliecce oOyueHHs OMOJIOTHH, ero crnocoOHocTell,
(GbopMHpPOBaHUS U YIOBJIECTBOPEHHSI COIIMATBHO 3HAYMMBIX HHTEPECOB M MMOTPEOHOCTEH;

® J11s1 pabOThI ¢ OJIAPEHHBIMU HIKOJIbHUKAMM, OPIraHU3alUN UX PA3BUTHS B Pa3IMYHBIX 00JacTIX
00pa3oBaTeNbHON, TBOPUECKON AEATENbHOCTH

[IpenonaBanue yueOHOro kypca «buonorum» B OCHOBHOHM IIKOJE OCYHIECTBISIETCS B

COOTBETCTBUHM C OCHOBHBIMH HOPMAaTHUBHBIMH JOKYMEHTAMH U MHCTPYKTHUBHO METOJMYECKUMHU
MaTepuataMu:

o 3axoH Poccuiickoit ®eneparun «O6 obpazoBanuu B Poccuiickoit deneparyin» ot
29.12.2012r. Ne273-03;

o  @enepanbHbII rocy1apcTBEHHBINH 00pa3oBaTeIbHBIN CTAaHAAPT CPETHETO OOLIETOo
00pa3oBaHUs, YTBEPKICHHBIN MpHKa3oM MHUHHCTEPCTBa 00pa30BaHUS M HAYKH
Poccuiickoii @eneparuu ot 17 mast 2012 1. Ne 413 «OO yTBep>KA€HUU U BBEJICHUU B
neiicTBue eneparbHOT0 rocyJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa CPEAHETO
oOmiero oopazoBanus» (B pel. npukaza Munobpaayku Poccun ot 29.12.2014 Nel1645)

e Meronnueckue peKOMEHIAIMH 10 peanu3alii 00pa3oBaTeNbHbBIX IPOTrPAMM
€CTeCTBEHHOHAYYHOMH M TEXHOJOTHUECKOW HaMpaBIEHHOCTEH 110 OMOJIOTHH C
UCIIOJIb30BaHuEM o0opynoBaHus 1ieHTpa «Touka poctay. MeTonudeckoe mocooue. —
Mocksa, 2021 T

e IIporpamma cpemnero o6mero oopa3oBaHusi Mo OMOJIOTHH pa3paboTaHa HA OCHOBAHUU
nporpammsl k Tuauu YMK mop pegakiueii B.B. [laceunuka (aBtop B. B. [Taceunuk, —
M.: lpoda, 2017)

e B cootserctBuu ¢ OOIl COO MBOYVY «Kypetckas cpennsis o0meo0pa3oBaTesibHas
HIKOJIa»

Henn kypca:

1. ¢opmupoBaHue cHCTEMBI OMOJOTUUECKUX 3HAHUH KaK KOMIIOHCHTA €CTECTBEHHOHAYYHOM

KapTUHBI MUDA;



2) pa3BUTHE JIMYHOCTH OOYYAIOIIUXCSA, WX HMHTEUIEKTyalbHOE UM  HPAaBCTBEHHOE
COBEpUICHCTBOBAaHUE, (OPMUPOBAHUE Y HHUX T'YMAHHUCTHUYECKUX OTHOUICHHH W DKOJOTUYECKH
11e51eco00pa3HoOro MOBEACHHUS B OBITY U TPYIOBOU AEATEIBHOCTH;

3) BbIpaOOTKY IOHUMAaHUs OOIICCTBEHHON NOTPEOHOCTH B Pa3BUTUM OHWOJIOTHH, a TaKkKe
¢dopMHpoBaHUE OTHOLICHHS K OMOJOTMHM KaK BO3MOXKHOH obOnactu Oymymied HpakTH4ecKoi
JESTEIbHOCTH.

3agauu Kypca:

® OCBOCHME 3HAHUU 00 OCHOBHBIX OHMOJIOTUYECKUX TEOPUSX, UACSIX U MPHUHIIUIIAX, SBIISIOLIUXCS
COCTaBHOM YacTbI0 COBPEMEHHOH eCTECTBEHHOHAyYHOM KapTHHBI MHpa; O METOAAx
OMOJOTMYEeCKNX HayK (LMUTOJIOTUH, TE€HETUKH, CENIEKIIMH, OMOTEXHOJOTHH, SKOJOTHH); O
CTPOCHUHU, MHOTOOOPa3HHU U OCOOCHHOCTAX OMOcHCTEM (KJIETKa, OPraHu3M, MOIMYJSIUs, BUJ,
ouoreorieHo3, Owuocdepa); BBIJAIOMUXCA OHOJOTUYECKUX OTKPBITUAX H  COBPEMEHHBIX
UCCJIEJOBAHMSIX B OMOJIOTMYECKON HAaYKeE;

® OBJIQJICHHE YMEHHUSIMU XapaKTepH30BaThb COBPEMEHHbIC Hay4yHbIe OTKPBITUS B 00JACTH
OMOJIOTUH; YCTaHAaBIUBATh CBSI3b MEXAY pa3BUTHEM OWOJOTMH M COLUUATbHO-ITHUYECKUMU,
HKOJIOTMYECKUMU IIPOOJIEMaMu Y€JI0BEUECTBA;

® CaMOCTOATEIbHO MPOBOAUTH OHOJOTHYECKHE HCCIeNoBaHus (HaON0IeHHne, H3MepeHue,
OKCIIEPUMEHT, MOJICIIMPOBAHKE), B TOM YHCIE C HCIIOJb30BaHUEM MH(POBOTO 00OPYIOBaHUS
nenTpa «Touka pocta» ¥ rpaMOTHO O(QOPMIIATH MOJIYYEHHBIE PE3YyNbTAThl; aHAIU3UPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TIOIH30BATHCS OMOIOTUYECKON TEPMUHOIOTHEH 1
CUMBOJIMKOI;

® Pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
mpolecce M3y4eHHs NpoOJeM  COBPEMEHHOW  OMOJOTMYECKOM  HAyKW;  IMPOBEACHUS
SKCIIEPUMEHTANBHBIX HCCIENOBAaHUM, pelIeHUs OHOJOTMYECKUX 33aJad, MOJEIHUPOBAHUS
O1oJ0rn4YecKrX 00BEKTOB U MPOLIECCOB;

® BOCHHTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS 3aKOHOMEPHOCTEH >KUBOW HpPUPOBI,
HEO0X0IMMOCTH OEPEKHOTO OTHOIICHHUS K HEeW, COONIOIEHUS AITUYECKUX HOPM TIPH MTPOBEACHUHT
OMOJIOTNYECKUX MCCIIEJOBAHUM;

® JCIIOJIb30BaHHE MPUOOPETEHHBIX 3HAHWN M YMEHWH B TOBCEIHEBHOW >KU3HM IS OLEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarolled cpele, COOCTBEHHOMY
3/10pOBbIO; BBIPAOOTKH HABBIKOB HKOJIOTHYECKOH KYIbTYpbl; 0OOCHOBAHHS M COOJIIOJICHUSI Mep
npodunakTuku 3ad6oneBanuii u BUY-undexiun.

Copaepixanue nporpaMmbl
(mpakTHYecKas 4acTh y4e0OHOro coAepKaHMUA NPeAMeTa YCHICHA MATePHaJIbHO-
TeXHUYeCcKou 0a30i
nenTpa «Touka pocra»)
BuoJiorusi Kak KOMILIEKC HAYK O "KUBOW npupoae
buonorus kak KOMIUIEKCHasi HayKa, METOJIbl HAyYHOTO MO3HAHMS, UCIOJb3yeMble B OMOJIOTHU.
CoBpemeHHble HampaBieHuss B Ouosioruu. Ponbp Ouosnornn B GOpMUPOBAHUU COBpPEMEHHOMU
HAyYHOU KapTUHBI MUPA, TPAKTUYECKOE 3HAYCHHE OMOJIOTUYECKUX 3HAHUM.
Buosiornyeckue cucteMsbl Kak npeaMer u3ydeHusi 6M0JI0THH.
CrpykTypHble ¥ (YHKIHMOHAJIbHBIE OCHOBBI JKM3HM MOJEKYJISpPHbIE OCHOBBI JKH3HHU.
Heoprannueckue BemiecTBa, UX 3HaueHue. OpraHumdeckue BemniecTBa (YIJIEBOABI, JUIHUBI,
Oenku, HykienHoBble KUCIOThI, AT®) u ux 3HaueHue. buononumepsl. [Jpyeue opeanuueckue
sewecmsa kiemku. Hanomexnonozuu 6 buonocuu.
JlabopaTopnass padora «DepMEHTAaTHBHOE pAacCIIEIJIEHUE IEPOKCHIA BOJAOpPOJAa B KIETKAax
TuCTheB pacteHui». (C ucnonvzosanuem obopyoosanus « Touka pocmay)
Knetka — crpykTypHas u (yHKUIMOHAIbHAs €OUHUIIA opraHu3ma. lLluromorws, MeTombl
UUTOJOTHHU. PoJIb KJIETOYHOM TEOpUH B CTAHOBJIEHHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTuHbl Mupa. KineTku npokapuoT u 3ykapuoT. OCHOBHBIE YacCTH M OPraHOMbI KIJIETKH, UX
dbyakuun. CtpoeHne u GyHKIIUA XPOMOCOM.



Jla6opaTopusie padoTsi(C ucnonvzosanuem obopyoosanus « Touka pocmay)

«Halnronenue masMonu3a u AETia3MoiIn3a B )KUBBIX PACTUTEIbHBIX KIIETKAX).

«KieTo4yHble BKIIIOUSHHS PACTUTENFHON KIETKU» (Ha MPUMEpE KpaXMalbHbIX 3€peH KapToders).
«CTpoeHHne pacTUTENbHOMN, )KUBOTHOM M TPUOHOMN KIIETOK» (paboTa ¢ MUKPOCKOIIOM, MOJEIbIO
(anmuukanuein) CTpOeHUs KIETKN).

Bupycel — Hexiierounast hopma KHU3HU, MephI IPOPUIAKTUKH BUPYCHBIX 3a00JI€BaHUH.
JKusuenesrenbHOCTh KIIETKH. Ilmactuuecknii ooMeH. PoTOCHHTE3, XEMOCHHTE3. bHocuMHTE3
Oenka. OHeprernyeckuil oOMeH. XpaHeHue, Iepefada M peanusalus HacleJACTBEHHON
uHpopManuu B KieTke. ['eHetnueckuii koa. I'eH, reHom. [enomuka. BuusHue HapKoeeHmHbIX
gewecms Ha npoyeccyvl 8 Kiemke.

Knerounsnii mmxit: uaTepdaza m genenue. Muto3 m Meio3, ux 3HaueHue. CoMaTHUECKUE U
MOJIOBBIE KIIETKHU.

Opranusm

Opranusm — eauHoe 1enoe. JKusHenesaTenbHOCTh opranu3ma. (OCHOBHBIE TPOIIECCHI,
poucxojsiue B oprauusme. Perynsnus ¢yHKIui opranusma, roMeocTas.

Pasmuoxenue opranusmoB (Oecmosioe U mosioBoe). CrocoObl pa3MHOKEHHUS Y PacTeHHd U
KUBOTHbIX. MHauBuIyanbHOEe pa3BuTue opraHu3ma (oHToreHe3). IlpuumHbl HapymeHui
pa3ButTHs. PenpoaykTUBHOE 30pOBBE 4YEJIOBEKA; MOCIEACTBUS BIUSHUS AJIKOTOJsl, HUKOTHHA,
HapKOTHYECKUX BEIIECTB Ha SMOPHOHAIBHOE pa3BUTHE YeloBeKa. JKM3HEHHbIE IHMKIIBI Pa3HBIX
IpyHI OPraHu3MOB.

['eneruka, MeTOApl TEHETUKHU. ['€eHeTMdeckas TEPMUHOJOTHMS U CHMBOJMKA. 3aKOHbI
HacnencTBeHHocTu I'. Mennens. XpomocoMmHas Teopusi HaclneAcTBeHHOCTH. Onpeenenue mnoiia.
CueruieHHOe C TOJOM HacjienoBaHue. |eHeTnka dvenoBeka. HacnexcTBeHHBIE 3a00ieBaHUs
YeNoBeKa U UX MPeIynpexaeHne. ITHUECKHE aclieKThl B 00JIaCTH MEAUIIMHCKON T€HETUKH.
I'enotun u cpena. HewnacnenctBeHHas wu3MeH4YMBOCTh. HacnencTBeHHass H3MEHYHMBOCTb.
Mytauuu. MyTaressl, UX BIUsHHUE Ha 370pOBbe uenoBeka. JlomecTukanus u cenekius. MeToabl
cesnekuu. buorexHonorus, €€ HanpaBJIeHUs U EPCIIEKTUBBI pa3BUTUSA. bno0e30macHoCTb.
JlaGopaTopHas padora «Omnucanue (PeHOTUIIOB MECTHBIX COPTOB KYJIbTYPHBIX pacTeHuit». (C
ucnonvzosaruem obopyoosarnus « Touka pocmay)

Teopus 3BOTIOLUH

Pa3BuTHe 3BOMIOIMOHHBIX HAEH, 3BodtonMOHHAs Teopus Y. lapsuna. CuHTeTHYECKasl TeOopus
3BOMIIOLIMH. CBUAETENBCTBA IBOJIOLUHN KUBOM NPUPOJBI. MUKpPOIBOIIOLUS U MAaKpO3BOJIOLHS.
Bun, ero kpurepun. Ilomynsuus — 3yeMeHTapHas €IMHHIA SBOJIONUM. J[BHXKyIUE CHIIBI
HBOJIIOIMM, WX BIMSAHUE HAa reHopoH] nomynsuuu. Hampasinenus sBosounuu. MHoroobpasue
OpPraHU3MOB KaK pe3yJbTaT 3BOMIONUH. [IpuHIMNIBI K1accu@uKanuy, cucTeMaTHKa.
JlaGopaTopnas pa6ora «IIpucnocoGieHHOCTs OPraHM3MOB K YCJIOBUSIM Cpe/ibl OOUTaHMS U ee
OTHOCHUTEINBHBIN XapakTepy. (C ucnoavsosanuem obopyoosanus « Touxa pocmay)

Pa3BuTne xu3Hu Ha 3emiie

['unoTe3bl npoucxoxaeHus )KU3HU Ha 3emiie. OCHOBHBIE 3Talbl 3BOJIIOIUN OPTraHUYECKOro MUpa
Ha 3emie. COBpEMEHHBIE MPEACTABIECHUS O MPOMCXOXKICHUU YEJIOBEKA. DBOJIIOIMS 4YEJIOBEKa
(aaTpomorenes). [IBmwxKyIre CHIIBI aHTPOIOTeHe3a. Packr

4eJI0BEKA, MX IPOUCXOXKIECHNE U €IUHCTBO.

Opranusmbl 4 OKpPY Kamoas cpeaa

[TpucnocoOneHnss OpraHU3MOB K JIEHCTBHIO JKOJOTMUYeCKHX (akTopoB. buoreoreHos.
Okocucrema. Pa3HooOpasue skocucteM. B3auMooTHOIIEHHS MOMyIAUUNA pPa3HBIX BHJIOB B
skocucteMe. KpyroBopoT BelecTB U MOTOK 3HEPTUU B IKOCUCTEME. Y CTOMUNBOCTD U JUHAMMKA
skocucteM. [locnencTBusi BIMSHUS JEATENIBHOCTH 4YeloBeKa Ha dsKocucteMbl. CoxpaHeHue
O0uopa3HooOpa3uss Kak OCHOBa yCTOMYMBOCTH dKocucteMmbl. CTpykTypa Ouocdepsl.
3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChEpHI.

Kpyrosopots! BemiectB B 6nocgepe. Ponb denoBeka B 6uocdepe. ['nodanbHbIe aHTPOTIOTEHHBIE
u3MeHeHuss B Owmocdepe. IIpobGrembr ycToWumBOrOo pa3BUTHA. [lepCIEKTUBBI  pa3BUTHUS
OMOJIOTUYECKHUX HAYK.



JlabopaTopnasi pabora «OnpeneneHne Npu3HaKoB HETATUBHOIO aHTPOIIOTE€HHOI'O BO3/1E€HCTBHUS
Ha ouBb. (C ucnonvzosanuem obopyoosanus « Touka pocmay)

I[InanupyeMble pe3yabTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa
Yuawuiica nayuumesn:
B PAcKpHIBATh Ha MPUMEPAX POJIb OMOJIOTUU B (POPMUPOBAHUN COBPEMEHHOW HAYYHOW KAPTHUHBI
MUpPa U B IPAKTHYECKOHN EATEIbHOCTH JIIOJIEH;
B [IOHMMATH U ONKCHIBATh B3aUMOCBSI3b MEXK/IY €CTECTBEHHBIMH HayKaMu: OHOIOTHEH, (DU3HKOM,
XUMHEH; YCTaHABJIMBATh B3aMOCBS3b IPUPOIHBIX SBJICHHIA;
N [IOHMMATbh CMBICHI, PA3JIM4aTh U ONMUCHIBATh CHCTEMHYIO CBSI3b MEX1Y OCHOBOIOJIAraroluMu
OMOJIOTUYECKUMHU MOHSATHAMU: «KIIETKa», KOPTaHU3M», «BHI», «IKOCHCTEMay, «Ouocdepar;
W HICII0JIb30BaTh OCHOBHBIE METO/IbI HAYYHOT'O TIO3HAHUS B YU€OHBIX OMOIOTHYECKUX
HCCJIEIOBAHUSIX, IPOBOAUTD SKCIIEPUMEHTHI 110 U3yYEHUIO OMOJIOTrMYeCKUX OOBEKTOB U SBIICHUH,
OOBSCHATH PE3YyIbTATHI SKCTICPUMEHTOB, aHATH3UPOBATH MX, (POPMYITUPOBATH BHIBO/IBI,
m GopMyIHUpOBaTh TUIIOTE3bl HA OCHOBAHUH MPEATI0KEHHOM OHosornyeckoil nHpopMaluu u
npeasiaraTh BapuaHThl UX TPOBEPKH;
B CPaBHHMBATh OMOJIOTUYECKUE OOBEKTHI MEXAY COOOM M0 3aJaHHBIM KPUTEPHSIM, JIENIaTh
BBIBOJIbI U YMO3AK/IFOUEHHS HA OCHOBE CPAaBHEHUS;
m 000CHOBBIBATh €IMHCTBO JKUBOW M HEKUBOM MPUPOIBI, POACTBO )KUBBIX OPraHU3MOB,
B3alMOCBS3M OPraHU3MOB U OKPY’KaloIlel Cpe/ibl HA OCHOBE OMOJIOIMUYECKUX TEOPHIL;
B [IPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUYECKUX COSTUHEHUN KIETKH (OEeNKOB,
JKUPOB, YIJIEBOJOB, HYKIEHMHOBBIX KHCIIOT);
B PAclo3HaBaTh KIETKU (MPOKAPHUOT U SYKAPUOT, PACTEHUI U )KHUBOTHBIX) 110 OMHUCAHUIO, HA
CXEMAaTUYCCKUX U300PAKEHUIX; YCTAHABIIMBATH CBS3b CTPOCHHS U (DYHKIIUH KOMITOHEHTOB
KJIETKH, 00OCHOBBIBATh MHOT000pa3ue KIETOK;
N PACIIO3HABATh MOMYIISIIIMIO U OMOJIOTUYECKUI BHUJI [0 OCHOBHBIM IIPU3HAKAM;
B OMKCHIBATh (PEHOTUIT MHOTOKJIETOYHBIX PACTEHUHN U )KUBOTHBIX IO MOP(HOIOTUUECKOMY
KPUTEPHIO;
B 00BSICHATH MHOT000pa3ye OPraHu3MOB, IPUMEHSISI SBOJIIOLIMOHHYIO TEOPHIO;
B KJIaCCU(PUIIMPOBATH OUOIOrHYECKHE O0OBEKThI, HA OCHOBAaHUH OJHOIO MJIM HECKOJIBKUX
CYIIIECTBEHHBIX MPU3HAKOB (TUIBI TUTAHHUS, CIIOCOOBI ABIXaHHS U PA3MHOKEHUS, 0COOCHHOCTH
pa3BUTHS);
B 00BSACHATH IPUYUHBI HACIIEJICTBEHHBIX 3a00JIeBaHMIA;
B BBISIBIIITh H3MEHUYHBOCThH Y OPTaHU3MOB; OOBSICHSTH ITPOSIBIICHUE BUI0B U3MEHYHUBOCTH,
HCIIOJIb3Ys 3aKOHOMEPHOCTH U3MEHUMBOCTHU; CPAaBHUBATh HACIIEICTBEHHYIO U
HEHACJIEJICTBEHHYIO H3MEHUYNBOCTb;
B BBIIBJISITH MOpQoaorudeckue, Gu3noaorunyeckue, moBeACHUYECKUEe aAanTalui OPraHu3MOB K
cpene oOuTaHUs U ACHCTBUIO SKOJIOTUYECKHUX (DaKTOPOB;
B COCTaBIISITh CXEMBI MIEPEHOCa BEIIECTB U YHEPTUU B IKOCHUCTEME (LIEMTH TUTAHHUS);
B [IPUBOJUTH JI0KA3aTEIhCTBA HEOOXOAMMOCTH COXpaHEHHs OMOpa3HO00pasusl IJisl yCTOWIHUBOTO
Pa3BUTHS U OXpaHbl OKPYKAIOIIEH Cpe/bl;
W OILICHMBATh JOCTOBEPHOCTH OMOJIOrMYECKO HH(pOpMaLINK, TOTyYEHHON U3 pa3HbIX
HCTOYHUKOB, BBIJIEISATH HEOOXOIUMYIO HH(POPMAIIHUIO ISl UCTIOTIB30BaHUS €€ B y4eOHOM
JIEATETLHOCTH M PEIICHUU TPAKTUIECKUX 3a]1a4;
B [IPEJICTaBISITh OMOIOTUYECKYIO HHPOPMAIIUIO B BUE TeKCTa, TAaOIUIbI, TpaduKa, AuarpaMMbl
U JIeNIaTh BBIBOJII HA OCHOBAHUH TIPEACTABICHHBIX JTAHHBIX;
B OIICHHUBATH POJIb JOCTHKEHUN T€HETUKH, CENIEKIINH, OMOTEXHOIOTHH B MIPAKTUIECKON
JeSITEIbHOCTH YeJIOBEKa U COOCTBEHHOM KU3HU;
m 00BSCHSATH HETATUBHOE BIMSHUE BEIIECTB (AIKOTOJISI, HHIKOTHHA, HAPKOTUYECKUX BEIIECTB) HA
3apOJIbIIIEBOE PA3BUTHE YEIOBEKA;
B OOBSCHATH TIOCTICICTBUS BIUSHUS MyTareHOB;
m 00BSACHATH BO3MOKHbIE IPUYHUHBI HACTIEICTBEHHBIX 3a00JIeBaHUH.
Yuawuiica nonyuum eo3mosrrcnocmo nayuumoca:



W J1IaBaTh Hay4HOE 0OBSICHEHNE OMOIOTHYECKUM (paKTaM, IpoIieccam, SIBICHHSIM,
3aKOHOMEPHOCTSIM, UCIIOJIb3Ysl OMOJIOTrHYeCKHe TeOpUH (KIETOYHYIO, SBOJIOLUOHHYIO), YIECHHE O
O6uocdepe, 3aKOHBI HACIIEACTBEHHOCTH, 3aKOHOMEPHOCTH, H3MEHUYNBOCTH;

B XapaKTepU30BaTh COBPEMEHHbIE HAMPABJICHUSI B PA3BUTUN OMOJIOTHH; OMUCHIBATH UX
BO3MO>KHOE HCII0JIb30BaHUE B IPAKTUUYECKON JESITENBHOCTH;

B CPaBHMBATbh CIIOCOOBI JICJICHUS KJIETKU (MUTO3 U MEi03);

B pelmaTh 3a7a4u Ha moctpoeHue gparmenta Bropoi nenu JJHK mo npeanoskeHHOMY
dparmenty nepoii, uPHK (MPHK) o ygactky JIHK;

W pelLIaTh 33Ja4u Ha OIpeIeIeHHE KOJIMUYECTBA XPOMOCOM B COMaTHYECKHUX U TOJIOBBIX KJIETKAX,
a TaKKe B KJIETKAX Iepe]] HauyaluoM JeJIeHUs

(Melio3a MM MHUTO3a) U [0 €r0 OKOHYAHUU (JIJ1s1 MHOTOKJIETOYHBIX OPTaHHU3MOB);

B pelaTh FTeHEeTUYECKHE 3a/1a4l HA MOHOTHOPUIHOE CKPEIIMBAaHUE, COCTABIISITh CXEMbI
MOHOT'MOPUAHOIO CKPEIMBAHUS, IPUMEHSISI 3aKOHbI HACJIEACTBEHHOCTH U UCII0JIb3Ys
OMOJOTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY;

N YCTaHaBJIUBATh TUIl HACJIEIOBAaHUS U XapaKTep NPOsABICHUS MPU3HAKa 10 33JaHHON cXeMe
POJIOCTIOBHOM, IPUMEHSSI 3aKOHBI HACIIEACTBEHHOCTH;

W OLICHUBATh PE3YJbTAaThl B3aUMOJECHCTBUS UeJI0BEKa U OKPYXKaIOLIeH cpebl, IPOrHO3UPOBAThH
BO3MOJKHBIE MTOCJIE/ICTBUS ACSITEIbHOCTH YeNIOBEKa JJIsl CYIIECTBOBAHMSI OTAEIBHBIX
OMOJIOTMYECKUX 0OBEKTOB U IEJIBIX MPUPOIHBIX COOOIIECTB.

MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM IIVIAHE
s peanuzanuu pabodeld mporpaMMbl U3ydeHHs yaeOHOTo npeameTa «buonorus Ha sTane
cpeaHero odmiero oopa3oBaHus y4eOHBIM TUTAHOM IIKOJIBI 0TBeieH0 138 yacos. 13 Hux 70 yacos
B 10 knacce u 68 yacoB B 11 kiacce u3 pacuera 2 yueOHBIX yaca B Henento J{iis obecnedenus
138-uacoBoro kypca 6uonoruu B 10-11 kmaccax mo mporpaMme, CO31aHHOHN KOJUICKTHBOM
aBTOPOB MoJ pyKoBoicTBOM B.B.Ilaceunuka, otBeneHo 138 yacoB yueOHBIM ILIAHOM.

YYEBHO-METOANYECKOE OBECIIEYEHHE
YuebHo-MeToan4YecKoe o0ecredeHne yueOHoro npoiecca mpeycMaTpuBaeT UCIOIb30BaHNE
YMK no 6uonoruu 10-11 xmaccst

e buonorus. O6mas 6uonorus. 10-11 knaccsl. bazoBeiit ypoBens Kamenckuii A.A.,
Kpuxkcynos E.A., [Taceunuk B.B. — M.: JIPO®A, xopniopauus "Poccuiickuii yueOHuK"-
2017 r

e buonorus. O6mas ouomorus. 10-11 xkmaccel. Metoauueckoe nocodue I[laceunuk B.B.,
[MBenoB I'.I'. — M.: IPO®A, kopnopanus "Poccuiickuit yaeOnuk"- 2017 r

o buonorus. O6mas 6uonorus.10-11 knaccel. bazoBslit ypoBens. Pabouas Tetpanb
[Taceunuk B.B., llIsenos I'.I'. — M.: JIPO®A, xopnopanus "Poccuiickuit yueOHuk"-
2017

e DnekrponHoe npuioxkenne k YMK: www.drofa.ru

Oo0opynoBanne nenrpa «Touka pocray.

HOUDPPOBAS JTABOPATOPUSA YYEHUYECKASA
e [{udpoBbie JaTUYMKKU IEKTPONPOBOAHOCTH, pH, MOJI0KEHUS, TeMIepaTypbl, aOCOIOTHOTO
JTaBJICHUS,

e [{udpoBoit ocrryorpaguueckuii 1aTuuK;

¢ Becrl anexTponnbie yuebnsie 200 T;

e Mukpockon: u(ppoBoil uiu onTudeckuii ¢ ypennyenuem ot 80 X;

e Ha0op /U1 U3roTOBIEHUS] MUKPOIIPENapaToB;

e Muxkporpenapatsl (Habop);

¢ CoelMHUTENIbHBIE TPOBO/IA, TPOTPaMMHOE 0OecrieueHe, METOANYECKHIE yKa3aHHs,;
KOMIIJIEKT IMOCYAbI 1 OBOPYJAOBAHMUA )11 YYHEHUYECKHUX OIIBITOB

e [IITaTuB 1a6OPAaTOPHBIN XUMHUECKUIL:

e HaGop yamexk Ilerpu:



e HaGop MHCTPYMEHTOB IMpenapoBalIbHbIX:

o JloKKa /1Sl COKUTaHUS BEIECTB:

e Crymnka daphopoBas ¢ IECTHKOM:

e HaGop 6aHOK, CKIISIHOK, (DJTAKOHOB JJIS1 XpaHEHUs TBEPIbIX PEaKTHUBOB;
e HaGop mpubopok (I1X-14, I1X-16);

o [Ipubop aus MOTydeHUs ra30B;

e CriupToBKa U roproyee Juist He€;

e OunprpoBanbHas Oymara (50 mrT.);

¢ Konba xoHnueckas,

e [Tanouka cTeKIIsIHHAS (C PE3MHOBBIM HAKOHEYHHKOM ),

e Yameuka a5 BeIIApUBaHUS (BBITAPUTEIbHAS YaIlICUKa);
e MepHblii HTUIMHIP (IIACTUKOBBIN);

e BopoHKa CTeKJIsiHHasI (Majias);

e Crakan ctekasHHbIN (100 Mi);



Ka.]'leH)IapHO- TEMATHIECCKOEC IIJIAHUPOBAHUEC

10 k1ace
Ne [ara Tema ypoka dopma Buabl yueOHo#i 1esITeJIbHOCTH HUcnosb3oBanue
n/n OpraHM3auuu J1a00paTOPHOIO M
Ilnan | ®akr P 8 paTop
YpPOKa mudposoro
o0opynoBanusi (LeHTP
«Touka pocray)
Beenenue - S yacos
1 CyIHOCTb KU3HU U VYpoK - IpakTUKyM
CBOMCTBA KUBOT'0. Y POBHU
OpraHu3allK KUBOK MaTepu
2 Meroas! HUTOIOTUH. Ypok- XapakTepu3oBaTh COAEPIKAHUE KIETOYHON
Kiierounas teopus. HCCIIEOBAHUE Teopuu. OOBSACHATH BKJIA/ KJIETOYHOU
TE€OpUU B (POPMUPOBAHUE COBPEMEHHOM
3 Oco6eHHOCTH XUMUYECKOTO YVH3 p opmmp . P
€CTECTBEHHOHAYyYHOW KapTUHBI MUPa; BKJIa/l
cocTaBa KJIETKU R .
yU€HBIX — HCcIeioBaTesei KIeTKH B
4 Heoprannueckue BeniecTsa. Ypok- PasBHTHE OHONOTHYECKOH HayKH Hudposas nadboparopus
Boga u MunepanbHbie HCCIIeIOBaHKE 06 1o OuoJsioruu
BEN[ECTBA 1 UX POJIb BACHATH POIIb BOCIPOU3BENCHUS 1
B KIIeTKE nepeiayy HacjaeICTBEeHHON nHdopmanmuu
B CYIIECTBOBAaHUM U PAa3BUTUH KU3HU HA
5 VYrieBoasl U X PONIb B Kom6uHnpoBaHHEli | 3eMIE. Bhuiensars QpyniamenTaibHbie Iudposas naboparopus
KHU3HEJIEATEIbHOCTH KIIETKU YpPOK TPOLIECCHI B OHONOTHYECKUX CHCTEMaX — 1o 6uonorun
oOMeH BeliecTB U HHGOpMaIUK, peann3arus
6 Jlunuael ¥ UX posib B KoMOuHupoBaHHbI | HHYOPMALKH B KIIETKE. Hudposas nabopatopus
KHU3HEICSATEbHOCTU KIIETKU YpOK 1o Ouosioruu
Bbiensarts cyiiecTBeHHbIE PU3HAKU
7 Crpoenue u GyHKIUU KomOuHupoBaHHbIH Hudposas nadboparopust




OCIIKOB YPOK
8 HyxnenHoBbIe KUCIIOTBI Ypok-
HCCIIeIOBAaHHE
9 AT® u npyrue Ypok-
OpraHUYeCcKHUe COeANHEHUS UCCIIeIOBaHHE
KIICTKH
10 O6o0061maronuii ypok 1no VYpok -3a4éT
TeMe: «XUMHYECKast
OpraHu3alus KIETKN
11 CtpoeHue KIeTKu. YVH3
Knerounas memOpana. Sapo
12 JLp. «IIpurorosnenue, YPOK - IPaKTUKYM
paccMaTpuBaHUE U
OIKMCaHHe MUKPOIpenapaToB
KJIETOK PACTECHHI»
13 Hutommazma. KieTounsrii YVH3
1eHTp. Pubocomer.
14 JL.p. «Habmonenue YPOK - IpakTUKyM

npoiiecca JeneHus KieTku. [I[puBoauTs
JI0OKa3aTesIbcTBa (apryMeHTallus) pojCcTBa
YKUBBIX OPTaHU3MOB, UCITOJIb3YsI 3HAHUS O
reaome. [IpeacraBiare nH(GOPMALIUIO B BUJIE
COOOIIECHUH U TIpe3eHTAIIUN

XapakTepu3oBaTh COAEPKAHUE KIETOYHON
Teopuu. OOBACHATH BKIIAJ KICTOYHOM
Teopur B GOPMHUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA; BKJIA]]
YUYEHBIX — UCCIIEI0BATEIIEH KIETKHU B
pa3BUTHE OMOIOTHUYECKON HAyKU

OOBACHATH POJIb BOCIPOU3BEICHUS U
nepeayr HacJIeACTBEHHOW HHpOpMAauu

B CYIIECTBOBAHUU M Pa3BUTHH KHU3HU Ha
3emse. Boigenars pynaameHTaabHble
IpoIecChl B OMOJIOTHYECKUX CUCTEMAX —
oOMeH BellecTB U HHGOpMaIluK, peann3arus
UH(POPMALIUU B KIIETKE.

BoigensTe cyliecTBeHHbIE IPU3HAKU
npouecca JiefieHus Kietku. [IpuBoauts
JI0Ka3aTeNbCTBA (apryMeHTaIus1) pOJICTBA
KHUBBIX OpFaHI/I3MOB, I/ICHOJ'II)SYH 3HAHUA O
redome. [IpeacraBnare nHMOpMAIIKIO B BUJIE
COOOIICHUH U TIpe3eHTAIUH

10 Orooruu

Hudposas nadoparopus
10 OMOJIOTUH

Hudposas nadoparopus
10 OMOJIOTUH

Hudposoit MuKpockomn
Y TOTOBBIE
MHUKpOTpenapaTsl

Hudposoii Mukpockon
Y TOTOBbIE
MHUKpOIpenapaTsl,
nabopaTopHoOe
o0opyaoBaHue A
IPUTOTOBJICHUS
BPEMEHHBIX
MUKpOTpEnapaToB

Hudposoii Mukpockomn
Y TOTOBBIE
MUKpOIIpEnapaThl

Hudposoit Mukpockon




IJ1a3MOJIn3a 1
JACIIJIa3MOJIM3a B KJIICTKax
KOXXHUIBI JIYKa»

15 OIIC. Kommekc ['onbmxu. YVH3
JIuzocomsl. Knetounsie
BKJTIOYCHUS
16 Mutoxouapuu. [Inactumapl. VVH3
OpraHouipl TBUKCHUS
17 CXO0/CTBO ¥ pa3iuyue B Ypok-
CTPOEHUU KJIETOK pacTeHuM, HCClIeIOBaHHe
KUBOTHBIX U TPUOOB.
18 Hexknerounsle ¢popmbl Ypok-
JKU3HU. Bupycel u HCCIIEI0BAHUE
6akteprodary.
19 O06o061maromui ypok 1mo Ypok -3a4€T
teme: «CTpOEeHUE KIETKI
20 OOwmeH BemecTB 1 3Hepruu B | KoMOMHMpPOBaHHBIN
KJIETKE. YpPOK

DHepreTU4ecKuil u
MJIACTUYCCKUN OOMEH B

XapakTepu3oBaTh COAEPKAHUE KIETOYHON
Teopuu. OOBACHATH BKIIAJ KIETOYHOM
Teopur B GOPMHUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPA; BKJIA]]
YUYEHBIX — UCCIEA0BATEIICH KIETKHU B
pa3BUTHE OMOIOTHYECKON HAyKU

OOBACHATH POJIb BOCIIPOU3BEACHUS U
nepeayy HacleACTBEHHOM nHpopManuu

B CYILIECTBOBAaHUH U Pa3BUTHUH KU3HU HA
3emite. Beiensats ¢pyHaaMeHTallbHbIE
MIPOLIECCHI B OMOJIOTUYECKUX CUCTEMAX —
oOMeH BellecTB U UH(OpMAINH, peann3anus
nH(pOpMaILIUY B KIIETKE.

BI)I)IGJ'ISITI) CYHICCTBCHHBIC ITPHU3HAKHU
nporiecca eneHust Kiaetku. [IpuBoanTsb
J0Ka3aTeNbCTBa (apryMeHTanus) poJacTBa
’KMBBIX OPTaHU3MOB, HCIIOJIb3Ys 3HAHUS O
reHome. [IpeacraBnare nHpopMalrio B BUE
COOOIIeHUH 1 MTpe3eHTaIHi

Y TOTOBBIC
MUKPOTIpEnaparhbl,
nabopaTopHoOe
obopyoBaHue aJist
IPUTOTOBIICHUS
BPEMEHHBIX
MUKpPOIPEapaToB

Hudposoit MuUKpockomn
Y TOTOBBIE
MHUKpOIpenapaTsl

Hudposoii Mukpockor
Y TOTOBBIE
MUKpOTIpenapaThbl

[MupoBoit MUKpPOCKOIT
Y TOTOBBIE
MUKpOTMpenaparbl

[TudpoBoii MUKpOCKOIT
Y TOTOBBIE
MHUKpOIIpenaparsl

[{udpoBoit MUKpPOCKOIT
U TOTOBBIE
MUKpOTMpenaparhbl




KJIICTKE

21

I'eneTnueckuii Kox.
Tpanckpunuusa. Cunre3
Oenka Ha pubocome.
Tpancasuus.

Ypok-
UCCIIeIOBaHKE

22

KoHnTtposbHo-000011arommi
ypok 1o teme: «Kietkay

YPOK KOHTPOJIA U
ydera 3HaHUH

XapakTepu3oBaTh COJCPKAHUE KICTOUHOMN
teopur. OOBACHITH BKJIAJ KJICTOYHOMN
TEOpuHU B (POPMUPOBAHHUE COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHUHBI MUPA; BKJIA]
YUYEHBIX — UCCIEA0BATEIICH KIETKHU B
pa3BUTHE OMOIOTHUYECKON HAyKU

OOBACHATH POJIb BOCIPOU3BEICHUS U
nepeayr HacJIeACTBEHHOW HHpOpMALUn

B CYIIECTBOBAHUU M Pa3BUTHU KHU3HU Ha
3emse. Boinenars pynaamenTanbHbie
polecchl B OMOJIOTHYECKUX CUCTEMAaX —
0oOMeH BelnecTB M HH()OPMAIINH, PeaTn3anus
UH(OPMALIUHU B KIIETKE.

BoigensTe cyliecTBeHHbIE IPU3HAKU
npouecca JieJieHus KieTku. [IpuBoauts
JI0Ka3aTeNbCTBA (apryMeHTaIusl) pOJICTBA
KHUBbIX OpFaHI/IBMOB, I/ICHOJIB3y5I 3HAHUA O
redome. [IpeacraBnare nHpopMalnio B BUIe
COOOILIEHUH U pe3eHTalui

23

JKM3HEHHBIA UK KIETKU.
Mutos3.

YVH3

24

Meiios

Ypok -
UCCIIeIOBaHKE

25

DopMBbI pa3MHOKEHUS
opranusmos. becnonoe
pa3MHOXKEHUE

Ypok-
uccae0BaHue

Brigensats CYHICCTBCHHBIC ITPU3HAKU

IIPOUECCOB Pa3MHOXKCHHA U OIIJIOAOTBOPCHUS.

CpaBHMBATh M0JI0BOE U Oecrosoe
Pa3MHOXKEHUE U JIeTIaTh BHIBO/IbI HA OCHOBE
cpaBHeHHsI. OOBACHATH OTPHUIIATEIBHOE
BIIUSIHUE QJIKOTOJIsl, HUKOTHHA,
HapKOTHUYECKUX BEILECTB HA pa3BUTHE
3apo/iblllla YeJI0BEeKa; MPUUMHBI HapyIIeHUH
pa3BuTHs opranu3MoB. CpaBHHUBATh

Hudposoii MuUKpockor
U TOTOBBIE
MHUKpOIIpenapaThl




26 DopMBbI pa3MHOKEHUS Ypok- 3apOJIbIIIN YEJIOBEKA U APYTUX [{udposoit MuKkpockoI
opranu3moB. [lonoBoe HCCIeI0BaHne MJIEKOIIUTAIOIIUX U AeJIaTh BLIBOJBI HA U TOTOBBIE
Pa3MHOXEHHE. OCHOBE cpaBHeHUs. OIeHUBATh STUYECKUE MHUKpOTpenapaThl
Ormo1oTBOpEHNE ACIEeKThl IPUMEHEHHUS CTBOJIOBBIX KJIETOK B
MEIUIIMHE. AHAIU3UPOBATh U OLICHUBATH
LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX U MOCTYIKAaX [0 OTHOLIEHUIO K
27 I/IHIH/IBI/II[yaJII)HOC pasBUTHUC. VVYH3 CBOEMY 310POBBIO, IIOCIIEACTBUSA BIUSIHUSA HH(i)pOBOfI MHKPOCKOII
3M6pI/IOHaJ'IBHBII/I u Q)aKTOpOB pHCKa Ha 3I0POBLE. 1 I'OTOBBIC
HOCT3M6pI/IOHaJII)HI)II/IHepI/IOII OO00OCHOBEIBAThL MEpBbI HpO(bI/IJIaKTI/IKI/I MHKpOIIpenaparTbl
_ BpPEJIHBIX ITPUBBIYEK
28 O6o006maronuii ypok 1no VYpok -3a4éT
Teme: «Pa3sMHOKEHUE U
WHJIMBU1yaJIbHOE
Pa3MHOXKEHHE
29 Wcropus pa3Butus YVH3 XapakTepru30BaTh 3aKOHOMEPHOCTH
TE€HETUKH. 3aKOHOMEPHOCTHU HACJIeI0BAHMS], YCTaHOBJIEHHBIE [
HacJIea0BaHUs. Menpenem; pacKpbIBaTh COJICPKAHUE
Mounorubpuanoe XPOMOCOMHOM TEOPUH HACJIEACTBEHHOCTH,
CKpEIIMBaHHE COBPEMEHHBIX MPEJICTABICHUN O TE€HE U
reHoMe, 3aKOHOMEPHOCTH U3MEHYHUBOCTH.
30 MHOeCTBEHHbBIE aJUIEIIH. VVH3 ’ P
OnuceiBath Bknaa I'. Mennens B pazButue
AHanu3upyroiiee N
OMOJIOTMUECKOW HayKH, YCTAHOBJICHHBIX UM
CKpELIMBaHUE. .
3aKOHOMEPHOCTEH B OPMHUpPOBAHUE
COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHEI
IL.p.Nel «Pemenue p Y1 P
Mupa. CucTeMaTu3upoBaTh HHHOPMALIHIO U
TeHETUYECKUX 3a1au» . o
MPEACTABIATE €€ B BUJE OOIIEHUN U
31 TIHrHOpHHOE Vpok- npe3entanuil. [[puBoauTh qOKa3aTenbCcTBa
CKpELIUBaHUE. HCCcIeJ0BaHue (apryMeHTauuIo) posIcTBa KHBBIX

[1.p.No2 «Pemenue
TEHETUYECKUX 3a71a9»

OPraHU3MOB Ha OCHOBE IOJIOKEHUHN
T€HETUKU. YMETH I10JIb30BATHCS
TEHETUYECKOM TEPMUHOJIOTUEN U




32 ['enernueckoe onpeneneHue YVH3 CUMBOJIMKOU. PemaTs anemeHnTapHbie
1oJIa. reHerudeckue 3anauu. CocTaBisTh
3JIEeMEHTapHbIE CXEMBbI CKPELIBaHUSI.
[L.p. Ne3 «Pemenue 3agau Ha BpISBIATH ICTOYHUKH MYTAareHOB B
CLICTUIEHHOE C I10JIOM OKpykarolel cpene (kocseHHo). [IpuBoauts
HACJIETOBAaHHEM» MIpUMEPBI HACIIEICTBEHHBIX 3a00JIeBaHUI
YeloBeKa, OOBICHITH MPUIHHBI UX
33 W3menunBocTs. MyTanuu. YVH3 BO3HMKHOBEHHUS, HA3bIBATh MEPHI
Buzsl n npu4uHbL. npodunakTuky. Jlenarh kpaTkue cooOIeHus
Ha OCHOBE MH(POPMAILIMH U3 JOTOTHUTEIBHBIX
34 O0o0muraromuii ypox 1o Ypoxk -3auéT HMCTOYHUKOB O JOCTHKEHUSAX MEIUIIMHCKOMN
TeMe: «OCHOBBI TCHETHKID) TCHETUKH B BHJIC COOOIICHUH U ITPE3CHTALHH.
[IpuBOIUTH AOKA3aTENBCTBA (APTYMEHTAIIHIO)
POJICTBA KMBBIX OPTaHW3MOB Ha OCHOBE
MOJIO’KEHUH TeHETUKU. Y METh MOJIb30BAThCS
T€HETUYECKON TEPMHUHOJIOTUEN U
CUMBOJIMKOU. PemaTe anemMeHTapHbie
TEHETUYECKUE 3a/1aUH.
35 ITpomexyTouHas YPOK KOHTpOJIS U
aTTecranus o OMOJIOTuy 3a ydeTa 3HaHUH
10 xmace
11 knace
No Hara Tema ypoka dopma Buabl yueOHO# qesiTeJIbHOCTH Hcnonb3oBanue jJ1ad0OPpaTOPHOIO U
n/n I OpraHM3anuu nuppoBoro odbopyroBanus (LEeHTP
JaH | dakrt
yYpoka «Touka pocray)
1 PazButue VYpok ycBoeHust OnuceIBaTh pa3BUTHE

SBOJIIOLIMOHHOTO YYEHUS
Y. JlapBuHa

HOBBIX 3HAHUU

SBOJIIOIIMOHHBIX UIEH.
XapakTepru3oBaTh COJICPKAHUE




Bup, ero xpurepum. YPOK-
[TonynsAanumu. HCCIIEI0OBAHUE
Bopsba 3a KomOunupoBaHHbIi
CYILIECTBOBAHHUE H ¢ YPOK
(bopMBL.

JLP. «Ilpucnocobnenue
Op2aHU3MO8 K cpede
0bumaHus Kaxk
pe3yibmam Oetcmaus
eCmecmeeHH020
ombopay

Ypok ycBOEeHUSA
HOBBIX 3HAHUU

Bunoobpa3zoBanue

YPOK — IpaKTUKYM

MakposBonronus, eé
J0Ka3aTesIbCTBa

Ypok ycBoeHus
HOBBIX 3HAaHUN

I'maBHBIC HanIpaBIEHUSA
HBOJIIOLUU
OpraHUYeCKOro MUpa

Ypoxk —
HCCJIEI0BAHNE

EcrecTBenHblIi 0TOOp 1
ero GopMsl.

YPOK - IpaKTUKYM

ABOJIIOIIMOHHOM Teopuu Y.
HapBuna. OOBSICHATH BKIIA]
HBOJIIOLIMOHHOW TEOpUU B
(dbopMUpOBaHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI
mupa. [IpuBOIUTE apryMeHTHI,
MOITBEP K IAIOIIUE IBOTIOLUOHHbBIE
W3MEHEHUS B )KMBOM IIPUPOJIE.
Briensite cyiecTBeHHbIE
MPU3HAKU BUA, TPOIIECCOB
€CTECTBEHHOT'0 0TOOpa,
(dbopMupoBaHUs
MIPUCIIOCOOICHHOCTH, 00pa30BaHUs
BUJI0B. OOBICHATH TPUUUHBI
HBOJIIOLIMU, U3MEHSIEMOCTH BUJIOB.
IIpuBOAUTH NOKA3aTEIBCTBA
(apryMeHTAIHIO0) POJICTBA YKUBBIX
OPraHU3MOB Ha OCHOBE IMOJI0KEHU
HBOJIIOIIMOHHOTO YYEHUS;
HEO00XO0JIMMOCTH COXPaHEHHUS
MHOT000pa3us BuAoB. ONUCHIBATH
ocobeii Bua mo
MOP(}OTOTHUECKOMY KPUTEPHIO.
BEISBISTE H3MEHYHBOCTH
OpPTaHU3MOB, IPUCTIOCOOTCHHS
OpPraHU3MOB K cpejie 0OUTaHUs

OnuceIBaTh pa3BUTHE
SBOJIIOIIMOHHBIX UIEH.
XapakTepus3oBaTh COJIEpKaHUE
ABOJIIOIMOHHOM Teopuu Y.
JapBuna. OOBSCHATH BKIIA]
ABOJIIOIIMOHHON TEOPHUU B

Hudposas maboparopus o OUOIOTHU




dbopMHpOBaHHE COBPEMEHHOI
€CTECCTBEHHOHAYYHON KapTUHBI
mupa. [IpuBOIUTE apryMeHTHlI,
MOJTBEPKIAIOIINE IBOJTIOIOHHBIC
M3MEHEHUS B KHUBOU MIPHUPOJIE.
Beinensars cyiiecTBeHHbIE
MPU3HAKU BUA, TPOLIECCOB
€CTECTBEHHOI'0 0TOOpa,
dhopMHUpOBaHHS
MPUCTIOCOOJIEHHOCTH, 0Opa30BaHUs
BUJ0B. OOBICHATH MPUUUHBI
HBOJIIOINH, U3MEHIEMOCTH BUIOB.

9 OCHOBHBIE METObI YPpok ycBOCHUS
CCJICKIIMU U HOBBIX 3HAHUU
OHMOTEXHOJIOTHH
10 CoBpeMeHHOE COCTOSTHUE | YPOK - MPaKTHKYM

Y TIEPCIIEKTHUBBI
OMOTEXHOJIOTUH

Xapakrepuzoath Bkiaa H. 1.
Basunosa B pasButue
Ouonorudeckoi Hayku. Beiiensateh
CYIIECTBEHHBIE TPU3HAKU
npoliecca HCKYCCTBEHHOT0 0TOopa.
CpaBHHMBaTh €CTECTBEHHBIN U
MCKYCCTBEHHBIN OTOOp U J1e1aTh
BBIBOJIBI HA OCHOBE CPaBHEHHUS
(;mabopaTtopHas pabora).

XapakrepusoBats Bkiag H. H.
Basuiosa B pazButue
ouonoruyeckor Hayku. Beiiensate
CYILLIECTBEHHBIE IPU3HAKU
Ipolecca UCKyCCTBEHHOTO 0TOOpa.
CpaBHHBATh €CTECTBEHHBINH U
MCKYCCTBEHHBIM OTOOp U JIeTaTh
BBIBOJIbl HA OCHOBE CPaBHEHUS
(;maboparopnas padoTta).




AHaJIN3UPOBATH M OLIEHUBATH
THYECKUE aCIICKThl HEKOTOPBIX
MCCIEN0BAHNI B 001aCTH
OHMOTEXHOJIOTUH

11

[TonoxxeHue yenoBeka B
CUCTEME OpraHU4ECKOIo
Mupa

KomOunnpoBaHHBIT
YPOK

12

OCHOBHBIE CTaIUA
aHTPOIIOreHe3a

Ypok -
UCCIIeIOBaHHE

13

Pacwr 1 ux
MIPOUCXOXKICHUE

Ypoxk —
UCCIIEJOBaHHE

Onpenenar MecTo 4elloBeKa B
CUCTEME OpPTraHUYEeCKOT0 MHUpA.
ApPryMEHTHUpPOBATh CBOKO TOUKY
3peHUs B XO/I€ TUCKYCCHH TIO
00CYKIEHUIO TPOOIIEMBI
MIPOUCXOXICHUS YEIIOBEKA.
Haxoaute nHpOpMaIuio o
MIPOUCXOXKICHUN YETIOBCKA B
pa3HbIX UCTOYHHKAX U OLICHUBAThH
e€. CocTaBJIATh CXEMY
MOCJICOBATEIbHBIX CTA UM
aHTponoreHe3a. BeISBIATH
JBUKYIITUE CUITBI aHTPOIOTEHE3A.
[IpuBOoAMTH JOKA3aTENBCTBA TOTO,
YTO BCE PaChl YEIOBEKA OTHOCSATCS
K ofHOMY BHTy. COOTHOCUTH
0COOEHHOCTH pac ¢ yCIOBUIMU
Cpelibl, B KOTOPHIX OHH BO3HHUKIIA

14

Yro HU3Yy4acT 3KOJOIrus

KomOuHupoBaHHbII
YPOK

15

Cpena oburanus
OpraHu3MOB U €€
(bakTopsl

YPOK - IpaKTUKYM

16

OCHOBHBIE THIIBI

Ypok ycBoeHus

OOBSACHATH BIUSHUE
HKOJIOTMYECKUX (PaKTOPOB HA
opranusmel. [IpuBoanuTh
JI0Ka3aTeNbCTBA (apryMEHTAIUIO)
B3aMMOCBSI3€H OpPraHU3MOB U
OKpYyXaroleu cpeabl. BeIsIBIATH
NPUCIIOCOOJICHUS] Y OPTaHU3MOB K
BIIMSTHAIO PA3JIMIHBIX
HKOJIOTHYECKUX (DaKTOPOB

Hudposas nadoparopusi no OMOIOTHH

Hudposas nadboparopust mo OMOIOTHH




9KOJIOTMYECKUX HOBBIX 3HAHUUN
B3aUMOJCUCTBUN

17 Junamuka nomyssiuu - | KoMOMHUPOBaHHBIH
YPOK

18 DKOJIOTHYECKHUE VYpok - IpakTUKyM

coo0miecTBa
19 B3anmocssi3b VYpok - IpakTUKyM
OpPTraHU3MOB B
€000IIeCTBaX

20 [Tumessle nenu. KomMOuHMpoBaHHbIi
YPOK

21 DKOJIOTrH4eCcKHe VYPOK - IpakTUKyM

MTAPAMHU/TBI

22 Bnusinue 3arpssnennii | KomOuHupoBaHHbIN
Ha JKUBbIE OPTaHU3MBI YPOK

23 OCHOBBI PallMOHATBHOTO | YPOK - MPAKTUKYM

MIPUPOJIONIOIB30BAHUS.

24 Pemenue skonornueckux | KoMOuHMpOBaHHBIM

3aja4 YPOK
25 K.p. Ne 3 o teme YpoK KOHTPOJIS

«OCHOBEBI SKOJIOTHI

(;maboparopnas padoTa).
XapakTepu30BaTh COACPKaHUE
yuenus B. U. Bepnaackoro o
ouocdepe, ero BKIaa B pa3BUTHE
OHMOJIOrMYeCKON HAYKH.

BrinensTs cyiecTBeHHbIE
MIPU3HAKU YKOCUCTEM, Mpouecca
KpPYroBOpOTa BEUIECTB U
MIPEBPAICHUI SHEPTUU B
IKOCHCTeMax u Ouocdepe.
OOBACHATH IPUUUHBI
YCTOMYUBOCTH U CMEHBI
skocucreM. [IpuBoanTh
JI0Ka3aTeNbCTBa (apryMEHTaIUIO)
€MHCTBA )KUBOW U HE)KUBOU
MIPUPOJIBI C UCTIOTH30BAHUEM
3HaHUI O KPYTrOBOPOTE BEILIECTB.
YMeTh noap30BaThCs
OMO0JIOTNYECKOI TEPMUHOJIOTHEN 1
cuMBoJuKon. COCTaBIAThH
3JIEeMEHTapHbIE CXEMBI ITepeHoca
BEII[ECTB U SHEPTUH B IKOCHCTEMAX
(uenu U ceT MUTaHUs). BBIIBIAATH
AHTPOTIOTCHHBIC U3MEHEHUS B
KOCUCTEMAX CBOEU MECTHOCTH,
W3MEHEHUS B DKOCHCTEMax Ha
OMOIOTHYECKUX MOJIENSIX

AHanM3upoBaTh U OLIEHUBATH
TII00aIbHBIE DKOJIOTUYECKHAE
MPOOJIEMBI U ITYTH UX PEIICHUS,

Hudpoas madoparopusi Mo OHOIOTHH

Hudposas maboparopus 1o OMOIOTHH

Hudposast maboparopusi 1o OMOIOTHH




MOCIIEACTBHS COOCTBEHHOM
JIEATEIIbHOCTU B OKPYXKAKOLIEH
cpene; OMOIOrHYecKyIo
uHpOpMaIHIO O III00ATBHBIX
HKOJIOTMYECKUX Mpobdiaemax,
MI0JIy4aEMYI0 U3 Pa3HbIX
MCTOYHUKOB; II€JIEBbIC U
CMBICJIOBBIE€ YCTAaHOBKU B CBOMX
JNEHCTBUAX U MOCTYIKAX IO
OTHOUIEHUIO K OKPYXaIoLIEH cpeae

26 l'umoTessl o Ypok ycBOeHUS
IPOMCXOXKIACHUH KUZHU HOBBIX 3HAaHUI
27 CoBpemeHHbIE KomM6unmnpoBaHHbIi
IPEJCTAaBICHUS O YPOK
MIPOMCXOXKICHUH KUZHU
28 OCHOBHBIE 3TaIbl VYpOoK — IpakTUKyM
pa3BUTHS KU3HU HA
3emie
29 AHTpOTIOTeHHOE KomOuHupOoBaHHBII
BO3/ICHCTBHUE HA YPOK
omochepy
30 IToBTOpEeHue TemMbl VYPOoK - MpaKTUKYM

«OCHOBEI OUTOJIOTHUH.

AHaJIM3UPOBATH U OIICHUBATH
Pa3JIMYHBIC TUIIOTE3bI CYIIIHOCTH
JKU3HU, TIPOUCXO0KICHUS KU3HH
(;1aGoparopHasi paboTa — MPOEKT).
ApPryMEHTHPOBAThH CBOIO TOUKY
3pC€HUA B XOAC JUCKYCCHHU 10
00CYX/IEHUIO TUIIOTE3 CYITHOCTH U
MPOUCXOXKACHUS KUZHU

AHaIM3UPOBATH U OIICHUBATH
pas3InYHbIE TUIOTE3bI CYIIHOCTH
KH3HH, TIPOUCXOXKICHUS KU3HU
(;mabopaTtopHas paboTa — MPOEKT).
ApPryMEeHTHpPOBATh CBOIO TOUKY
3peHHs B X0/1€ AUCKYCCHHU IO
00CY>XJICHHIO TUTIOTE3 CYITHOCTH H




31

[ToBTOpEHME TEMBI
«Pa3mHoxenune,
VMHJIMBU1yaJIbHOE
pa3BUTHEY.

VYpok - npakTUKym

32

[ToBTOpEHME TEMBI
«OCHOBBI TEHETUKH

VYpok - npakTUKym

33

HOBTOpeHI/Ie TCEMBI

«['eHeTUKA YEIOBEKAY.

YPpOK - IPaKTUKYM

34

[ToBTOpEHKE TEMBI
«OCHOBBI CEJIEKIIAN U
OHOTEXHOIOT M.

YPpOK - IPaKTUKYM

IMPOUCXOKACHUA )KU3HU

AHaJIM3UPOBATH U OIICHUBATH
Pa3JIMYHBIC TUIIOTE3bI CYIIIHOCTH
YKU3HH, TPOUCXOXKIACHUS KU3HU
(;1aboparopHasi paboTa — MPOEKT).
ApPryMEeHTHpPOBATh CBOK) TOUKY
3pC€HUA B XOAC JUCKYCCHHU I10
00CYXICHUIO TUIIOTE3 CYIIHOCTH U
MPOUCXOKACHUA )KU3HU




