MYHHIIHITAJTBHOE ABTOHOMHOE
OBIIEOBPA3OBATE/JIBHOE YUYPEXJEHUE
SABOJOYHRKOBCKOI'O I'OPO/JICKOT'O OKPYI'A
«HOBO3AHNMCKAS CP OBHIEOBPA3BOBATEJNBHAS HIKOJIA
HMEHH 'EPOSI COBETCKOI'O COIO3A B.M.BAJKEHHHA»
(MAOY «Hosozanmckan COII»)

PACCMOTPEHO

COT'JIACOBAHO YTBEPAKIAIO
Ha sacenansm [N YUHTeNeH HCTOPHH AMECTHTENS AMpeKTopa o ¥YBP  Jupe: e Rt TN
Pyk. LIMO___Z24 - IC ®o ALAS Ae~——7Baranora ¥.B. A Faparmios E’a JLILS
Tlporoxon NéT o 30.08.2023 i -E2|

Tlporoxon MC ot 30.08.2023 EPELl E
v 31082023

PaGouast nporpamma

no ydyedHoMy npeamery «Buonorus»
uist 9 Kiacca OCHOBHOrO odmiero odbpaszosaHusi
Ha 2023 - 2024 yyeOHEBI roxn

CocTaBHTENB:
Cemenpko An€Ha ANeKCaHIpOBHA,

YHHTEIb SHonoruu

c. Hoepasa 3aunmka., 2023 1.



Paboyasi nporpamMmma no 0H0JI0TruH
9 ki1acc

(cocTaBiieHa ¢ y4eTOM HHTEIPATHBHBIX CBf3eil ¢ reorpadueii, pusukoii, xumMueil 1 HHPOPMATHKOMH, BKIIOYAET H3yYeHHE AKTYANbHBIX TeM 1A TroMeHckou

obJ1acTH)

COJAEPXAHUE
Pa3peinl

l. IMosicuuTeNbLHAN 3aNMHCKA
. Conep:xanue yueOHOI0 npeamera
I1l. TemaTnyeckoe NJIAHMPOBAHUE C ONPe/ieIeHHeM OCHOBHBIX BHI0B YU4eOHOI 1esITeJIbHOCTH 00yYalomuxcst

. HHOACHUTEJBHAA 3AIIUCKA

PabGouas nporpamMmma nmo 6moJioruu
9 kJacc

(cocTaBjieHa ¢ y4eTOM HHTEIPATHBHBIX CBsi3eil ¢ reorpagueii, pusukoii, xumueil 1 UHGOPMATHKOI, BKIIOYAET H3yYeHHE aKTYaJIbHBIX TeM 1 TioMeHCcKoi

o0J1acTH)
COJAEPKAHUE

. IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma no 6uosnoruu ais 9 kiacca pazpaboTaHa Ha OCHOBE:

1.

No ok

denepanbHOTO rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTAHJapTa OCHOBHOTO 00IIeT0 00pa30BaHus, MPEIbIBISIEMBIX K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpa3zoBarenbHOil mporpammsl (IIpuka3 Munucrepcrsa oopazoBanus U Hayku P® ot 17 nexadps 2010 r. Ne 1897 «O6 yrBepxknenuu ¢eaepaibHOro
roCyJapCTBEHHOT'0 00pa30BaTeIbHOI0 CTaHAAPTa OCHOBHOI'O OOIIEro 00pa3oBaHMsD ¢ M3MEHEHUSIMU U JlononHeHussMu [Ipruka3zom MunoOpHayku
Poccun ot 29 nexabpsi 2014 r. Ne 1644);

PUMEPHOM OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3zoBaHus, ojo0peHHoN denepanbHbIM yueOHO-METOINYECKUM
o0beIMHEHHEM T10 001eMy 00pa3oBanuio (poTokos ot 8 ampeist 2015 roma Ne 1/15) http://www.fgosreestr.ru/reestr;

DenepanbHOTO NMepeyHs yueOHUKOB, PEKOMEHTYEMBIX K MCIIOJIb30BAaHHIO MTPU PeATH3alMK UMEIOIUX rOCyIapCTBEHHYIO aKKpPEIUTAIHIO
00pa3oBaTeNbHbIX IPOrpaMM HauajIbHOTO 0OIEro, OCHOBHOTO 00IIEro, cpeHero oodmero oopazoBanus (yTB. IPUKa30M MUHUCTEPCTBA 00pa30oBaHUs U
Hayku PO ot 31 mapta 2014 1. Ne253. Yuebnuk [Taceunuk B.B., Kamenckuit A.A., Kpukcynos E.A. IlIgenos I'.I'. BUOJIOI'IS1. Benenue B 0611yto
ouomnoruro. 9 kimace. OO0 «Jlpoday, 2014.

OcHoBHO# 00pa30BaTeNbHON IPOTrpaMMbl OCHOBHOTO o01ero oopazosanust MAOY «Hosozanmckas COILLy;

aBTOPCKOM mporpammsl o1 pykoBoactBoM B.B. Ilaceunuka (c6opuuk «buomnorus. Paboune nporpammel. 5-9 knaccel.» - M.: JIpoda, 2013.).
yuebHoro mnana MAOY «Hosozaumckas COILl», na 2023- 2024 y4eOHbIif ro/1,;

[Tonoxxenus o paboueit nporpamme MAOY «HoBozaumckas COLL».



http://www.fgosreestr.ru/reestr

Lenbto Oumonormueckoro o0pa3oBaHHMsS B OCHOBHOW IIKOJE SIBISICTCS OOECIEYUTh BBIMYCKHUKAM BBICOKYIO OHOJOTMYECKYI0, SKOJIOTHYECKYI0 U
MIPUPOJIOOXPAHUTEIILHYIO TPAMOTHOCTh, KOMIIETEHTHOCTh B OOCY)KJIEHUU U PELICHUH IEJIOro Kpyra BOIPOCOB, CBA3AHHBIX C JKUBOM Npupoaol. Pemmts 3Ty 3amauy
MO>KHO Ha OCHOBE IPEEMCTBEHHOT'O Pa3BUTHS 3HAHUI B 00J1aCTH OCHOBHBIX OMOJIOTHYECKUX 3aKOHOB, TEOPUH U UJeH, oOecTieynBaOmuX (GyHIAMEHT JJIsl TPAKTHYECKOM
NEeSITeNIbHOCTH ydauuxcs, (GOpMUPOBAHUS UX HAYYHOT'O MUPOBO33PEHUS.

Lesn Ouosioruyeckoro o0pa3oBaHWs B OCHOBHOM IIKOJIE (DOPMYTUPYIOTCS HA HECKOJBKHUX YPOBHAX: IVI00aJbLHOM, MeTampeIMeTHOM, JHUYHOCTHOM H
NpeaMeTHOM, Ha YPOBHE TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS COJIEPKaHUS MTPEIMETHBIX MPOTrpamMMm.

[Tporpamma pa3paboTaHa ¢ y4eTOM aKTyaJbHBIX 33734 BOCIUTaHMSA, OOydeHHs M pa3BUTHsS oOydaromuxcs. [IporpaMMa yduThIBaeT yCIOBUS, HEOOXOAUMBIE IS
Pa3BUTHA JMYHOCTHBIX U TIO3HABaTENIbHBIX KauecTB oOyuatonuxcs. [IporpamMma cocrtaBieHa Ha OCHOBE MOJIYJIBHOTO IIPUHIIMIIA TIOCTPOEHUS y4eOHOTro MaTepuaa.

OcBoenne yue6HOro npeamera «bronorusy» HarpaBlieHO Ha Pa3BUTHE Y 00YYAIOLINXCS IEHHOCTHOTO OTHOIICHUS! K 0OBEKTaM >KUBOM MPHUPOJIBI, CO3JaHUE YCIOBUN
g (opMHpPOBAHUS HHTEJUICKTYAIbHBIX, PAXKAAHCKUX, KOMMYHUKAIIMOHHBIX, MH(QOPMAIIMOHHBIX KoMmmOeTeHUud. OOydaromuecs OBIAJCIOT HAYYHBIMH METOJaMHU
peliCHUA PA3JIMYHBIX TCOPCTUUCCKUX H IMPAKTHUYCCKUX 3aJad, YMCHUSIMU q)OpMy.]’II/IpOBaTI) TUIOTE3bl, KOHCTPYUPOBATL, IMPOBOAWUTL 3KCICPUMCHTBI, OLUCHHUBATH H
aHAJIM3UPOBATH IMOJTYYEHHBIE PE3YJIbTAThI, COMOCTABIATh UX C OOBEKTUBHBIMU PEATHSIMH JKU3HH.

Hein peanu3anuu NporpamMmbi:

JOCTUXKEHHE OO0YYaroIIMMHKCS Ppe3yJbTaTOB HU3yueHUs ydeOHoro mpeamera «buonorus» B COOTBETCTBUUM C TpeOOBaHHUSAMH, YTBEpKIeHHbIMU DenepalibHbIM
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOT'O 00IIIETO 00pa30BaHus;

[IporpaMMa HOCUT PEeKOMEHIATENIbHBII XapaKTep.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA
Y4eOHblIil mpeAMET BKIIIOYAET pa3/eNibl: sKUBble OPraHU3Mbl, YeJIOBEK H ero 310poBbe, 00111e 01M0I0rn4ecKue 3aKOHOMEPHOCTH.

Taxoe IMOCTPOCHUC IMPOrpaMMbl COXPAHACT JTYy4YIIHMC TpaagullMd B I10A4a4c y‘I€6HOFO Marepraja C IOCTCICHHBIM YCIIO)KHCHUCM YPOBHA €ro H3JI0XKCHUA B
COOTBETCTBUM C BoO3pacToM ydvamuxcs. OHO mpenmnojaraer mociefoBaTelbHoe (OpMUpOBaHME M pPa3BUTHE OCHOBOMNOJATarOIIMX OHOJOIMYECKMX MOHATUH C 5 1o
9 knacc.

Paznen «OKuBble opraHu3Mbl» BKJIIOYAET CBEACHHS 00 OTIMYUTENBHBIX MPHU3HAKAX >KUBBIX OPraHU3MOB, UX MHOTOOOpa3WH, CHCTEME OPraHUYECKOTO MHpa,
pacTeHusX, )KUBOTHBIX, rpubax, OakTepusax u mumaitHukax. CopepikaHue pasjelna MpeacTaBIeHO Ha OCHOBE SKOJIOT0-IBOIIOIMOHHOTO M ()YHKIIMOHAIHHOTO MOIXO0B,
B COOTBETCTBUU C KOTOPBIMH AKLIEHTHl B M3YUEHHUU OPraHU3MOB IMEPEHOCATCS ¢ OCOOCHHOCTEH CTPOEHHUS OTIENbHBIX MPEICTaBUTENEH HA PACKPBITHE MPOLIECCOB MX
KHU3HENEATSILHOCTH U YCIOKHEHHUS B XOJI€ IBOJIOIHH, IIPUCTIOCOOIEHHOCTH K cpeie OOMTaHus, POJIH B SKOCHCTEMAX.

B 5 knacce yyamuecs y3HaroT, YeM JKUBasi IPUPOJIAa OTIMYAETCS OT HEXKHMBOM; MOIydaroT o0IIKe MPEICTaBIEHUS O CTPYKTYpe OMOJIOrMUeCKOl HayKu, €€ UCTOPUH U
MECTOAax HCCICAOBAHHA, HAPCTBAX JKUBLIX OpPraHM3MOB, Cpe€laax oOurtanusa OpTraHru3MOB, HpPAaBCTBCHHBIX HOpMaxX W MNPUHOUIIAX OTHOLICHUSA K IPUPOJIC. Yl{amnem
MOJIY4aloT CBEACHMS O KIIETKE, TKaHSIX U OpraHax »XKHBBIX OPraHU3MOB, YITyOJSIOTCS MX 3HAHUS 00 YCIOBUSX KU3HU M Pa3HOOOpa3HH, paclpoCTpaHEHUU U 3HAYCHHUH
OaxTepuil, TpuOOB U pacTEHUH, 0 3HAYEHUH ITUX OPraHU3MOB B MPUPOJIE U KUZHU YETIOBEKa.

B 6—7 kmaccax ydamuecsl MOJIy4alOT 3HAHUSA O CTPOCHHH, JKU3HENEATEIBHOCTH W MHOT000pa3uy pPacTEeHUH W >KUBOTHBIX, NMPUHIUIAX UX KIacCH(UKAIlUH,
3HAKOMISTCA C BBOHIOHHCﬁ CTPOCHUSA XKUBBIX OPTraHU3MOB, B3AUMOCBA3BIO CTPOCHUA U q)yHKHI/II\/'I OpraHoB U UX CUCTEM, C MHAWBUAYAJIbHBIM Pa3BUTUEM U 3BOJ'HOI.IHCI>1
pacTeHuii ¥ KUBOTHBIX. OHH Yy3HAIOT O MPAKTUYECKOM 3HAYCHHUM OWOJIOTMUYECKUX 3HAHUWA KaK HAyYHOH OCHOBE OXpaHbl MPUPOJBI, MPUPOAOIOIH30BaHUS,
CEbCKOXO03SIHCTBEHHOTO IMPOU3BOJACTBA, MCAUIIMHBI U 3IPABOOXPAHCHUA, OMOTEXHOJIOTMH 1 0Tpacnel71 IMPON3BOACTBA, OCHOBAHHBIX Ha WCITIOJIB30BaHUN OMOIOrMYECKUX
CHCTEM.

B 8 xmacce B paznmene «UenmoBek M €ro 370pOBBE» COIEPKATCS CBEACHUS O UYEIOBEKE KaK OMOCOIMAIBHOM CYIIECTBE, CTPOCHHH YeIOBEYECKOTO OpTraHu3Ma,
nporeccax KU3HEAEATEIbHOCTH, OCOOCHHOCTAX IMCUXMYECKHX IPOIIECCOB, COLMAIBHON CYITHOCTH, POJIM B OKpYy»Katoliel cpeze. B kypce ynensercs 6oibiioe BHUMaHUe
CaHUTAPHO-TUTHEHUYECKON CITy:k0e, OXpaHe MPUPOTHOM Cpelibl, TUYHOM rurueHe. BxirroueHue cBeieHui 1Mo ICUXO0JIOTUH MO3BOJUT Oojiee pallioHaIbHO OPraHU30BaTh
y‘ICGHyIO, TPYAOBYIO, CHIOPTUBHYIO ACATCIBHOCTD U OTABIX, JICTYC BIIHUCATHCA B KOJUICKTUB CBEPCTHUKOB U CTATh JIMYHOCTBIO.

B 9 xnacce 0600111a10T 3HaHUA O KU3HU M YPOBHSIX €€ OPraHU3allMU, PACKPBHIBAIOT MUPOBO33PEHUYECKHE BOMPOCH O MPOUCXOKACHUM M Pa3BUTHH >KU3HH Ha 3emie,



0000MIAI0T ¥ YTIYOJISIOT IOHATHS 00 SBOJIIOIIMOHHOM Pa3BUTHH OPTaHU3MOB. YUalluecs MoyyaT 3HAHUS OCHOB IIUTOJOTHH, TEHETUKH, CEJICKIIUU, TCOPUH IBOJIOLIUH.
N3yuyenne npeamera «buoJiorusi» B yacT (QOPMHUPOBAHUS y OOYYAIONIMXCS HAyYHOTO MHPOBO33PEHUS, OCBOCHHS OOLICHAYYHBIX METOAOB (HalIo/ieHue,

MU3MEPEHHE, IKCIEPUMEHT, MOJCIUPOBAHUE), OCBOCHHUS MPAKTUYECKOrO0 MPUMEHEHHUS HAyYHbIX 3HAHUN OCHOBAHO HA MEKIPEAMETHBIX CBSA3AX C NpeIMeTaMM:

«Duzukay, «Xumusa», «I'eorpadus», «Maremaruka», «Jxonorus», «OCHOBBI 0€30M1aCHOCTH KU3HEACATEIBHOCTHY, «McTopus», «Pycckuil si3pik», «Jluteparypa» u ap.
OcHoBHBIMU (hOpMaMU OPTaHU3ANNH YISOHOU JEATEILHOCTH 00YJAIOIINUXCS SIBISIFOTCS: YPOK, SKCKYPCHH, MTPAKTUIECKHE PAOOTHI U JTA0OpaTOPHBIE PaOOTHI.

OIIUCAHUE MECTA YUEBHOI'O IPEJMETA B YYEBHOM IIVIAHE
B cootBerctBuE ¢ TpeboBaHusIMU DeepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa Ha 00s3aTelIbHOE N3yUeHHEe OMOJIOTHH Ha YPOBHE OCHOBHOTO
oO1mero oopa3oBaHust OTBOAUTCS B 9 Kiacce — 66 yacoB «BBegeHue B 0011yI0 OMOJIOTHIO

1. Conep:xxanue Kypca ouoJiornu 9 kiacca

Bgenenue. buosiorus B cucreme Hayk (1 1)

Buonorus xak Hayka. Mecto OM0JIOTHH B CUCTEME HAayK. 3HaUeHUe OMOJIOTHH I TOHUMAaHUsI HAY9HOW KapTHHBI MUpa. MeTo1bl OMOJIOTHYECKIX UCCIICAOBAHMM.
[TonsTtue «ku3Hb». COBpeMEHHbIE HAYYHBIE MPEACTABICHUS O CYIIIHOCTH KU3HU. 3HaU€HHE OMOJIOrMYeCcKOil HayKu B AESITEILHOCTH YEJIOBEKa.

JleMOHCTPAIUM: TIOPTPETHI YUCHBIX-OMOJIOT0B; cxeMa «CBsI3b OMOJIOTUH C IPYTHMH HAyKaMu.

Paszjnen |. YpoBHU opranusanum :xKuBoii npupoasbl (44 1)

I'naBa 1. MoJiekyJIsipHbIii ypoBeHb (7 1)
[Ipenmer, 3a1aun ¥ METOABI UCCIIEIOBAHNS LIUTOJIOTUN KaK HayKu. MIcToOpHs OTKpBITUS U U3ydeHUs KIETKU. OCHOBHBIE MTOJIOKEHHS KJIIETOUHOW T€OpUHU. JHAUCHHE
LUTOJIOTUYECKUX UCCIETOBAHUM JIJIsl pa3BUTHSI OMOJIOTUHU U IPYTUX OMOJIOTMYECKUX HAyK, MEAUIIMHBI, CEIbCKOT0 X031 CTBA.
Knerka kak cTpykTypHas ¥ GyHKIMOHATIbHAS €AMHUIA )KUBOTO. XUMUYECKUIA COCTaB KJIETKU. [ pymIbl opraHMyecKiX COeAMHEHUM: YIIIeBOAbl, TUMUIbI, OeNKH,
HYKJIEMHOBBIE KHCIIOTHI. bruoornyeckue kaTajin3aTopsl.
Bupycsl.
Meosicnpeomemnwie nonamus: memoo, npeomem, cnocoob, cucmema, Cmpykmypa, QYHKyus, Kamaniuzamop
AKmyanvHas memamuka Onsa pe2uona:
Mosnoko3aBos «AGcomoT» T. SITyTOpOBCK,
MoouyHbIi KOMOMHAT «SLITYyTOPOBCKHIN
[Toc. boposckuit, 3A0 «Patym»

I'nasa 2. Kierounsiii ypoens (12 4)
OcHOBHBIE KOMITIOHEHTHI KJIeTKH. CTpoeHre MeMOpaH u siapa, ux GpyHkuuu. LluromnnazMa u ocHOBHbIE opraHouabl. X pyHKIUM B KIIETKe.
Oco0eHHOCTH CTPOEHUS KIETOK OaKTepuid, TpuOOB, )KMBOTHBIX U pacTeHUH. Pa3nuyus B CTpOEHUN KIIETOK MPOKAPUOT U SYKapUOT.
OOMeH BelecTB U MpeBpalleHus YHeprus B kieTke. CrocoObl MoyyueHus] OpraHMYeCKUX BEIIEeCTB: aBTOTPOPbI U rerepoTpodsl. DOTOCHHTE3, €ro KOCMHUYECKas pOJib
B Ouocdepe.
buocuntes 6enkos. [Tonsitue o rene. JIHK — ucrounuk renernueckoit nunpopmanuu. I'enernueckuit kox. MaTpudnblil npuHIMn OnocuHTe3a 6enkoB. O6pazoBaHue
PHK 1o matpunie /IHK. Perymsiius 6unocunTesa.
ITonsTHE 0 rOMeocTase, PeryJIsLus IPOLECCOB NIPEBPAIICHUS BELIECTB U YHEPTUU B KIIETKE.
Henenune kaetku. Mutos.



JleMOHCTpAaIMK: MUKPOIIPETapaThl KJIETOK PACTEHUH 1 )KUBOTHBIX; MOJIENb KJIETKH; OMBITHI, HIUTIOCTpHpYIolIHe nporecc ¢porocunresa; moaenu PHK u JIHK,
pa3NIUYHBIX MOJIEKYJI U BUPYCHBIX YAaCTHI; CXeMa ITyTell MeTabosin3Ma B KJIEeTKe; MoJiesb-antuinkanus «CuHTe3 Oenkay.

JlabopaTopHble padoThi:

* CTpoeHHe 3yKapruOTUYECKUX KIIETOK Y PACTEHUH, KUBOTHBIX, TPHOOB U IPOKAPUOTUUYECKUX KIETOK y OaKTepuil.

» HaGmroieHune mia3Mosusa 1 AeI1a3Moin3a B KIIeTKax MUIepMuca JIyKa.
Meosicnpeomemnvie nonamua: cunmes, Mampuya, Mooelb, NPoyecc, ONvlm, UHGopmayus

I'naBa 3. OpranuzmeHHblii ypoBeHb ( 154)
PasmHOXeHMe 1 MHIUBUAYATIbHOE pa3BUTHE (OHTOTEHE3) Oprann3MoB. CaMOBOCIIPOU3BEICHHE — BCEOOIee CBOMCTBO XKUBOTO. DOPMBI pa3MHOKEHHS OPTaHU3MOB.
Bbecronoe pazMHOkeHHE U ero THIBL. MHUTO3 Kak OCHOBa OECOJI0r0 Pa3MHOXKEHUS U POCTa MHOTOKJIETOYHBIX OPTaHU3MOB, €r0 OMOJIOTHYECKOE 3HAYCHHE.

[TonoBoe pazmHoxkeHue. Meiio3, ero Ononoruueckoe 3HaueHue. bruonornyeckoe 3HaUCHUE OTIIOJOTBOPEHHUSL.

[TonsiTHE UHAUBUAYATHHOTO Pa3BUTHUS (OHTOTEHE3a) Y PaCTUTENIbHBIX U )KMUBOTHBIX Opranu3MoB. Jlenenue, poct, iuddepeHunanus KIeToK, OpraHoreHes,
pa3MHOXKEHHUE, CTapeHUe, CMepTh 0co0eil. Biusiaue ¢pakTopoB BHEIIHEH cpe/ibl HAa pa3BUTHE 3apOJIbIIIa. Y POBHH MPUCIIOCOOICHHUS OPraHu3Ma K W3MEHSIOIIMMCS
YCIOBUSIM.

JleMoHCcTpauu: TaOIHUIIBI, HIUTIOCTPUPYIOIINAE BUIBI OECIIONIOTO U MOJIOBOTO Pa3MHOXKEHHUS, SMOPUOHATIBHOTO M IIOCTAIMOPHOHAIBHOTO Pa3BUTHSI BBICIITNX
pacTeHMiA, CXOACTBO 3apPOIbIIIEH TO3BOHOYHBIX KUBOTHBIX; CXEMbl MUTO3a U Mei03a.

I'eneTHka Kak oTpacib 6MoNI0rnyeckoi Hayku. VicTopust pa3BUTHsI FTeHETUKU. 3aKOHOMEPHOCTH HACJI€0BaHUS PU3HAKOB KUBBIX Opranu3MoB. Pabotsl I'. Menaens.
MeTob! HccieIOBaHus HACIECTBEHHOCTH. | MOPHIOIOTHYECKUN METOT M3yYEHHSI HAClIeACTBEHHOCTH. MOHOTHOPUIHOE CKpeIIUBaHue. 3aKOH JOMHHUPOBAHUS. 3aKOH
pacuerienus. IloaHoe v HeNmoIHOe TOMUHUPOBaHKUE. 3aKOH YMCTOTHI FaMeT U €ro IUTOoJIOrnyeckoe 060ocHoBaHUe. DEHOTUIT U T€HOTHII.

I'enernueckoe onpenenenue noja. ['eHeTnueckas CTpykTypa HoJoBbIX XpoMocoM. HaciienoBanye Npu3HakoB, CHEIUIEHHBIX C MOJOM.

XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTHU. | €HOTHII KaK LIEJIOCTHAsA CUCTEMA.

OcHoBHbIE (POPMBI H3MEHUNMBOCTH. [ eHOTUNINYECKas H3MEHUNBOCTh. MyTanuu. [IpuunHel n yactota MyTanuii, MyTareHHble (PaKTOpbl. DBOJIIOLIMOHHAS POJIb
MYTaLHM.

KoMOunaTtuBHast ©3MEHUNBOCTh. BO3HUKHOBEHME pa3IMUHbIX KOMOMHALIMN T€HOB U UX POJIb B CO3JaHUU N'€HETHUECKOIr0 pa3HO0Opasus B Ipesenax BUAA.
DBOJIIOLIMOHHOE 3HaYeHNE KOMOMHATUBHONW N3MEHUUBOCTH.

deHoTUnNYECKast, WM MOAU(PUKAIIMOHHASL, ©3MEHYMBOCTb. POJIb yCII0BUIT BHEIIHEN Cpeibl B pa3BUTUU U MPOSIBICHUH ITPU3HAKOB U CBOWCTB.

JleMOHCTpanuM: MOJEIN-aNIUIMKALNH, WUTIOCTPUPYIOIINE 3aKOHBI HACIEACTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3YJIBTAThI ONBITOB, IOKA3BIBAIOIINX BIUSIHHE
YCIIOBUH Cpe/ibl HA U3MEHYMBOCTh OPraHU3MOB; repOapHble MaTepuabl, KOJJIEKIUU, MYJISKA THOPUAHBIX, TOJUIUIOUAHBIX PACTEHUH.

JlabopaTopHblie padoThI:

* I3ydyeHne H3MEHYMBOCTH Yy PACTEHUH U )KMBOTHBIX.

* Uzyuenue GpeHOTUTIOB pacTEeHH.

[IpakTuueckas pabora:

* Pemienne reneTMueckux 3agau.

['enernka yenoBeka

Mertobl U3yUeHus: HACIEICTBEHHOCTH YeJloBeKa. | eHeTnyeckoe pazHooOpasue uesnoBeka. [ eHeTnueckne OCHOBBI 310pOBbsl. BiusiHIe cpe/ibl Ha TeHeTHYeCKoe
3/10pOBbe uenoBeka. [ eHeTnueckue 00ae3HU. 'eHOTUTT U 3T0POBBE UETOBEKA.

JIeMOHCTpaluu: XPOMOCOMHbIE aHOMAJIMH YEJIOBEKA U UX (PEHOTHITUYECKHUE TPOSIBICHUSI.

Jlaboparopnas paboTa:

» CocTaB€HHE POJIOCIOBHBIX.

OCHOBBI CeNeKInU U OMOTEXHOJIOTHH



3ajaun ¥ MeToAbl ceneKunu. ['eHeTnKa Kak HayuyHast OCHOBA CEJIEKIUUA OPraHu3MOB. JOCTHKEHUST MUPOBOM M OTEYECTBEHHOM CEJIEKIIHMH.
JleMOHCTpaluu: *KUBbIE PaCTEHUs, TepOapHbIe FIK3EMIUIAPHI, MYJISKH, TaOIUIbI, (GoTOrpaduu, WILTIOCTPUPYIOIINE PE3YIbTAThl CEIIEKIIMOHHON paboThIl; MOPTPETHI
CEJICKLIHOHEPOB.
Mesicnpeomemuvle NOHAMUA: MEXHOTI02USA, NPUSHAKU, MEeMOO, 3a0a4d, pe3yi1bmam
AKmyanvHas memamuka Ona pecuona:
00O Arpodupma «Mexaypedbes
OMyTHHCKHIA palioH, KPECThIHCKO-(hepMepcKoe X03IHCTBO
Omytunckuit paiton, OOO «buzon», @epma Ha 400 rosaos
Hcerckuint paitoH, KoMIuiekc 1o npous3BoACTBY Msca IEPEINEIOB U NEPETICITUHBIX UL
HwxHeTaBIMHCKUH paiioH, KpOIMKOBOUECKas dhepma
Paitonnsie otnensl Gunnana ®I'BY «Poccenbxo3 nenTp» TroMeHckoil o0nacTu
00O «fIcenp Arpo» BepTukanbHO-UHTETPUPOBAHHBINA KOMILIEKC 10 OTKOPMY M TIepepadoTke KpymHoro poratoro ckora B «O00 «SceHb-Arpoy»
00O «39ko-Huga AIIK Xonguary

I'naBa 4. Illony1suMOHHO — BH/10BOii ypoBeHb ( 84)

Bun. Kputepun Buja. Bunoo0pasosanue. [lonsarue mukpospostonuu. [lonmynaunonnas crpykrypa Bujaa. [lonymsiuys Kak aneMeHTapHast 3BOJIOLUOHHAS eAUHULIA.
Buonornueckas knaccupukanus.
Mesicnpeomemnple noHAMUA: CIMPYKMYPA, KIACCUDUKAYUL

I'naBa 5. JxkocucTeMHBI ypoBeHb (54)

CoobmecTBo, 3K0cucTeMa, broreorieHo3. CocTaB u CTpykTypa coodiectBa. [I[poaykTHBHOCTE cooOmiecTBa. [loTokH BemiecTBa U 3HEPTUU B SKOCHCTEME.
DKOoCHCTEMHAas OpraHu3alus )KUBOU MPUPOABL. DKOCUCTeMBI. Posib mpou3BoauTeseil, moTpeduTeneil u pa3pyuuTeneil OpraHMuecKrX BEIIeCTB B IKOCHCTEMaX U

KpPYroBOpOTE BEMIECTB B mpupoe. [Iumessie cBsi3u B skocucTeMe. OCOOEHHOCTH arpOdIKOCHCTEM.

Jlaboparopubie pabOTHI:

* CTpocHME PaCTEHUH B CBA3H C YCIOBUAMM JKU3HHU.

* [logcueT MHIEKCOB INIOTHOCTH AJIsl ONIPECNIEHHBIX BU0B PACTEHUH.

* BiieneHne nuieBsIX LHenei B MCKyCCTBEHHOM 3KocHcTeMe (Ha MpUMeEpe akBapuyMa).

[IpakTuueckue padbOThI:

* HabmoieHus 3a Ce30HHBIMU M3MEHEHUSIMH B KUBOW TIPUPOJIE.

 CocraBjieHHE CXEeM MepeIayu BEIIEeCTB U SHEPrUH (Leneil MUTaHus)
Mesicnpedmemnsle nOHAMUA: CUCTNEMA, IHEPUsl, 6eUjeCMEB0, KPY2080POM

I'naBa 6. buocgepusblii ypoennb (34)
buocdepa — rinobansHas skocuctema. Cpensl xxu3au. Cpegoodpaszyromias AesITeIbHOCTh Opranu3MoB. KpyroBopoT BeriecTB B Onocdepe.
Mesicnpeomemnple NOHAMUA. CUCTEMA, KPY2OBOPOM

JKCKypcus:

* Cpena )KU3HU U ee OOUTaTENH.

Pazpgea 1. DBosonust opranmyeckoro mupa (134)



I'naa 1. OcHoBbI yueHnusi 06 3BoJrounu (84)

YdeHue 00 IBOIONMH OpraHudeckoro Mupa. Y. JlapBUH — OCHOBOITOJIOXKHHUK YICHHS 00 3BOJIONUH. J[BIIKYIITUE CHITBI U PE3YJIbTAThl SBOJIIOIHUH. Y CIIO)KHEHUE
pacTeHHii 1 KUBOTHBIX B TIPOIECCe IBOMIONMH. bronorunueckoe pasHooOpa3ue Kak 0OCHOBA YCTOHYMBOCTH OHOC(hEpBI, pe3ynbTat 3BoMonuH. CYITHOCTH IBOJIONUOHHOTO
MOJIX0JIa K U3YYCHHUIO KUBBIX OPraHU3MOB.

ILBI/I)KYH_[I/IC CHJIBI U PE3YJIbTAThI 3BOJTFOIIUH. q)aKTOpBI OBOJJIIOLMU U UX XaPAKTCPUCTHKA

EcTecTBeHHBII 0TOOP — JIBIIKYIIAS M HAMPABJISAIONIAs CHUjla 3BOJIOIMU. bopr0a 3a cylnecTBOBaHHE Kak OCHOBA €CTECTBEHHOr0 0TOOpa. PoJIb ecTeCTBEHHOTO
ot6opa B GOpMHUPOBAHUN HOBBIX CBOWMCTB, IPU3HAKOB M HOBBIX BUIOB.

Bo3HHMKHOBEHHE afanTanuii ¥ KX OTHOCUTEIBHBIN XapakTep. B3auMonpucrnoco0IeHHOCTh BHJIOB KaK Pe3yJIbTaT ICHCTBUS €CTECTBEHHOTO 0TOOpA.

3HaueHue 3HaHUI 0 MUKPOIBOJIIOLUH JIUISl YIPABJICHUS IPUPOIHBIMU MOMYJISLUAME, PELIEHUS TPOOJIEM OXpaHbl IPUPOJIbI U PALIMOHAIBHOIO IPUPOIONOIb30BAHUS.

[TonsiTrie 0 MmakposBotoHH. COOTHECEHUE MUKPO- M MAKPOABOJIIOLUHU. Y CIIO)KHEHHE PACTEHUH M JKUBOTHBIX B IPOIIECCE IBOJIONNHU. bruomornyeckoe pasnoobpasue
KaK OCHOBA YCTOWYMBOCTH OMOC(hephl, pe3yabTaT SBOTIOIIH.

JleMOHCTPAIIUM: )KUBBIC PACTCHUS M JKUBOTHBIC; repOapHbIe YK3EMILISAPHI U KOJIICKIIUHU )KUBOTHBIX, ITOKA3bIBAIOIINE MHINBHIYAJIbHYIO H3MEHYUBOCTh U
pa3H006pa3I/Ie COPTOB KYJIbTYPHBIX paCTeHI/Iﬁ " Iopoa AOMAIIHUX JKUBOTHBIX, a TAKKE PE3YJIbTAThI HpI/ICHOCO6JICHHOCTI/I OpTraHnu3MOB K CpEac O6I/ITaHI/I$I N pC3YyJIbTaThbl
BUI000pa30BaHusl; CXEMbI, HJUTIOCTPUPYIOIIHNE TPOIIECChl BUA000PAa30BaHUS U COOTHOIICHUE MTyTEH MPOrPECCUBHON OMOIOTUYECKOM IBOIOIUH.

JlaGopaTopHas padora:

* M3ydenue npucrnocoOIeHHOCTH OPTaHU3MOB K cpejie OOMTaHusI.

Mesicnpeomemusle ROHAMUA: pa3sumue, pe3yibmam, 08udlicenue, hakxmop, adanmayus, OMHOCUMEIbHOCb

I'naBa 2. IIpoucxoskaeHue u pa3BuTHe :KM3HU Ha 3emJie (5 4)

B3rasizibl, TUIIOTE36! U TEOPUU O MIPOUCXOKACHUY JKU3HU. OpraHnuecKuil MUp Kak pe3ysbTaT 3BoJoLuu. VicTopust pa3BUTHs OpraHndeckoro mupa. I'nmnoresa
Onapuna — XoneinHa.
JleMOHCTpaMK: OKaMEHEJIOCTH, OTIIEYaTKHU PACTEHUN U )KUBOTHBIX B IPEBHUX MTOPOJIAX; PENPOAYKLIUU KapTUH, OTPaKAIOIMX (QIopy U GayHy pa3IUdHbIX 3p U
HEPUOJIOB.

IKCKypCHSL:

* Ucropus pa3BuTus )ku3HU Ha 3emiie (KpaeBeIuecKuil My3eil, reoJornueckoe 0OHaXeHue).
Mesicnpeomemmuvle nonamus: cunomesa, Mmeopus.

Paznes |11. OcHoBbI 3xk010THHU (54)

Oxpy:xarolas cpesia — UCTOYHHK BEIIECTB, YHEPTUU U HH(POpMAIMU. DKOJIOTHUS, KaK HayKa. BiausHue sxooruueckux (GakTopoB Ha OPraHU3MbI. Y CIIOBUS CPEJIbI.
[IpucnocoOneHust OpraHu3MoB K pa3IMYHbIM SKonoruueckuM ¢akropam. [lomymsius. Tunel B3auMoAeCTBUS NOMYIALUUN pa3HbIX BUIOB (KOHKYPEHLIUS, XUITHUYECTBO,
CUMOMO03, Tapa3uTU3M).

Me)KBI/IJIOBBIe OTHOIICHUA OPraHu3MOB, KoJ1€0aHNs YNCIAEHHOCTH OpTraHHu3MOB.

JlaGopaTopHas padora* BrlsBieHue npucrnoco0ieH!i OpraHn3MoB K cpejie OOUTaHus (Ha KOHKPETHBIX IPUMEPAX ), TUIIOB B3aUMOACHUCTBUS MOMYIALUNA pa3HBIX BUOB
B KOHKPETHOW 3KOCHUCTEME

buocdepa — rnobansHas skocucrema. B. Y. BepHanckuii — 0CHOBOIIONIOKHUK ydueHUs1 0 Ouocdepe. Ponb yenoBeka B 6nocdepe. DKomorndeckue mpoodaeMbl, UX
BJIMSIHUE HA KU3Hb yesioBeka. [ocaecTBus eI TeNbHOCTH YelloBeKa B 9KOCHCTEMAaX, BIUSHUE €0 OCTYKOB HA )KHUBBIE OPTaHU3MBI M SKOCHCTEMBI.
JleMoHCcTpalMu: TaOIHIIBI, HJUTFOCTPUPYIOITHE CTPYKTYPY OHoChepsl; cxeMa KpyroBOpOTa BEIIECTB M MPEBpaIeHUs SHEPTUH B Onocdepe; cxema BIUSHUS
XO3SCTBEHHOH JIEATEIFHOCTH YelloBeKa Ha IPUPOY; Mojeb-anuinkanus «brocdepa u yenoBek»; KapThl 3ar1oBeIHUKOB Poccun.
JlaGoparopHas padora.



* AHaJIU3 U OLIEHKA BIUSHUSA (PaKTOPOB OKpYXkKaroIei cpenbl, (PakTOPOB PHCKa Ha 3A0POBBE, MOCIEACTBUI NEATETLHOCTH YeJIOBEKa B 9KOCHCTEMAX,

IMOCTYIIKOB Ha XMBBIC OPTaHU3MbI U 9KOCUCTEMBIL.

Mesxtcnpeomemnsle nonamusa. ungopmayus, Kpy2080pom, axkmop, cucmema

COOCTBEHHBIX

Pe3epB 2 u
KaneHpgapHo-TemaTMuyeckoe nnaHMpoBaHue Ha 2023/2024 yuyebHbiii rop, buonoruna 9 Knacc
Ne n/3 Bug, AKTyanbHasa OCHOBHble BONpPOCbl coaepKaHUA MnaHupyembie pe3ynbTaTbl 06yyeHUs O6opypoBaH | A
Tema/ uHTterpauusa KOHTPOA | TemaTuKa gns Bua yue6bHoM geAaTenbHOCTH NpeameTHble MeTanpeameTHble JIMUHOCTHbIE ue ar
A. pernoHa a
BsepgeHue - 3 yaca
1 |1 | buonorma — S1 buosnozusa — HayKa o xcueoli npupode. 3HavyeHue [aBaTb onpegeneHne TepMUHaM; NePEYnCATL LLapCcTBa
HayKa O XXMBOM buoso2uyeckux 3HaHuli 8 coepeMeHHOU HU3HU. KUBOW Npupoabl; AnpdepeHunpoBaHHbIE U
npupoae Mpogpeccuu, ceazaHHble ¢ buonozueli WHTErpMpoBaHHble Bonormyeckne Hayku; ypoBHu
OnpegenstoT NoHATUA, bopMUpyemble B Xo4e OpraHuM3auum }KX1BoM maTepum
N3y4YyeHUs TeMbl: «BUONOTUA», KMUKONOTUAY, XapaKTepn3oBaTb YPOB-HU OPraHU3aLMu KU3HU:
«Bpuonorna», «anbroNorna», «naneoboTaHMKa, MONEKYNAPHBIN, KNETOUHbIN, OPraHU3MeHHbIN,
«reHeTuka», «bnodusnka», «bnoxmmma, nonynAuMOHHO-BMA0BOM, S3KOCUCTEMHbIN, BUocdepHbIi.
«paanobuonorna», «Kkocmudeckan buonormay. P: ymeHWe onpenenaTb Le/b YPOKa U CTaBUTb 33Ja4M,
XapaKTepusyoT BUONOINI0 KaK HayKy O KUBOM HeobxoguMble o5 ee LOCTUXKEHUA.
npupoae. M: ymeHune paboTaTtb C PasIMYHbIMU UCTOYHUKAMM
PacKkpblBatoT 3HaYeHMe BMOOrMYECKNX 3HAHWUN B MHPOPMaLMK, OTAENATb FNaBHOE OT BTOPOCTEMNEHHOIO.
COBPEMEHHOW KU3HMU. YMeHue CTpyKTypunpoBaTb y4ebHbIM maTepuan, 4aBaTb
MpuBoZAT NpMmepbl NPodeccUin, CBA3AHHbIX C onpeaeneHns NOHATUAM, CAMOCTOATENbHO COCTaBAATb
6uonoruen. KOHCMEKT ypoKa B TeTpaaum.
beceaytoT ¢ OKpyKatoWwmmm (poaCcTBEHHUKAMK, K: ymeHuMe BoCNpMHMMATL MHOOPMALUMIO Ha CYX.
3HAaKOMbIMMW, CBEPCTHMKAMM) 0 Npodeccusx, Mo3HaBaTeNbHbI MHTEPEC K eCTECTBEHHbBIM HayKam. MNo-
CBA3aHHbIX ¢ Buonoruei. HUMaHWe MHoroobpasusa U eAMHCTBA XUBOM NPUPOAbI
FoTOBAT Npe3eHTauun o Nnpodeccusx, CBA3AHHbIX C | Ha OCHOBAHWW 3HAHMI O NPU3HAKAX *KMUBOTO
6uonormein, NCNoNb3ys KOMNbIOTEPHbIE
TEXHOI0TUMU
2 | 2 | MeTogbl §2 MoHamue o Hayke. MemoOdbl Hay4HO20 NMO3HAHUS. Ha3blBaTb METOAbl M3YYEHMA }KMBOWN NpUpPOabI
nuccnesfoBaHus B 3mansl HAY4HO20 UCCAe008aHUSA XapaKTepmn3oBaTb MeToAbl UCCef0BaHMA B bBruonoruu:
6uonormm OnpeaenstoT NoHATUA, opmupyemblie B Xoae HabntoaeHMe, IKCNEPUMEHT, CPAaBHEHME, ONUCAHWE,
N3y4yeHUs TEMbI: «HayKa», «HayyHoe WUCTOPUYECKMIA METOL,; OCHOBHbIE 3Tamnbl HAY4YHOrO
uccnefoBaHUE», KHAYYHbIN METOAY, KHAYUYHbIN nccnefoBaHusA.
daKT», «HabNAEHUEY, KIKCNEPUMEHTY, P: ymeHue onpeaenaTb Lenb paboTbl, N1aHNPOBaTb
«rUMnoTe3an, «3aKOH», «TeopPUA». 3Tanbl ee BbINO/JIHEHWA U OLLEHMBATb NOJIyYEHHbIEe




XapaKTepun3ytoT OCHOBHblE METOAbl HaYYHOTO
NO3HaHWsA, 3Tanbl HAYYHOrO UCCAeL0BaHUA.
CamocToaTensHo popmyanpytoT Nnpobaembl
nccnenoBaHus.

CocTaB/A0T NO3TanHyto CTPYKTYypy Byaywiero
CaMOCTOATENbHOMO UCCNef0BaHUA

pe3ynbTaTol.
M: ymeHune paboTatb C PasIMYHbIMU UCTOYHUKAMM
MHPOPMALLMM, OCYLLECTBAATL CMbIC/IOBOE YTEHME,
OTAENATb INaBHOE OT BTOPOCTENEHHOTO, ONpesenaTb
KPUTEPUU AN1A XaPaKTEPUCTUKM NPUPOLHBIX OOBEKTOB
K: ymeHne BOCNpUHMMATL MHGOPMALLMIO Ha cayX, pabo-
TaTb B COCTaBe TBOPYECKUX Fpynn

YunTbcA MCNONb30BaTb CBOW B3r/A4bl HA MUP AR
06DBACHEHMA PA3NIUYHBIX CUTYaAUUI, pelleHus
BO3HUKAIOLWMX NPO6AEM U U3BIEUYEHUSA HKUSHEHHDbIX
YPOKOB

CywHocCTb S3 CyLHOCTb NOHATUA «KMU3HbY». CBOMCTBA KUBOTFO. Ha3blBaTb 06LME NPU3HAKK (CBOICTBA) XKMBOTO
XKU3HU U YPOBHM OpraHmn3aLmm XX1Boi Npmupoapl opraHusma
CBOWACTBa OnpepenstoT NoHATUSA, bopmUpyemble B Xoze XapaKTepmn3oBaTb CBOWCTBA ¥KMBOTO OpraHn3ma (Ha
MBOTO N3YYEHUA TEMbI: «IKMU3HbY», «XKU3HEHHblE KOHKPETHbIX NpUMepax); NPOBOANTL CPAaBHEHME XKUBOM
CBOMCTBa», «buonornyeckme cuctemol», «obmeH W HEXMBOW MaTepuu,
BELLECTBY, «MpoLeccbl BUOCMHTE3a U pacnagay, P: ymeHue onpeaenaTb Lenb paboTbl, N1aHNPOBaTb
«Pa3apaXkMMOCTby», «PasMHOMKEHUE, 3Tanbl ee BbINOJIHEHWA U OLLEHMBATb NOJIyYEeHHbIEe
«HacNeACTBEHHOCTbY, KU3MEHYMUBOCTLY, pe3ynbTatbl
«pPasBUTMEY, KYPOBHU OPraHU3aLLUN KUBOTOY. .
[atoT XxapaKTepUCTUKY OCHOBHbIX CBOMCTB KMBOTO. | YMeHUe, cpaBHUBaATb, KnaccuduumpoBaTts M 0606wWwaThb
Ob6BbACHAT NPUYUHDI 3aTPYAHEHWIA, CBA3AHHbIX C NoHATUA
onpeaeneHnem NoHATUA «KU3HbY. ;KOMMyHMKaTMBHbIE YY/[:
MpuBOAAT NpUMepPbl BUONOTUYECKUX CUCTEM OTCTanBaTb CBOO TOUKY 3pPEHUA, NPUBOAUTL aPTYMEHTDI,
pa3Horo ypoBHa opraHusaumm. CpaBHUBAOT noATBep:KAasn Ux Gaktamu.
CBOMCTBA, NPOABAAIOLLMECA Y OOBEKTOB KUBOM U YYnTCA KPUTUUYHO OTHOCUTBLCS K CBOEMY MHEHWIO, C
HeXnBoW Npupoabl [OCTOMHCTBOM MPU3HaBaTb OLIMBOYHOCTL CBOErO
MHEHMUS (ecnm oHO TaKOBO) U KOPPEKTUPOBATb €ro
Oco3HaBaTb CBOW UHTEPECHI, HAXOA4MUTb U U3y4aTb B
y4ebHUKax maTepman (M3 MakcMMyma), UMeloLLniA
OTHOLLEHME K CBOMM MHTEepecam.
MoneKynsapHbii ypoBeHb - 10 yacos
MonekynspHbiin | S1.1 O6uLan XxapaKTepUCTUKa MONEKYNAPHOIO YPOBHA [aBaTb onpeaeneHne TepMnUHaM; NepedncnaTb MNpeseHTaums
YypOBEeHb: 0bLian opraHusaumm }Kmeoro. OpraHMYecKMe BeLLecTBa: 3aneMeHTbl, Npeobnasatolme B COCTaBE KMBbIX «YpPOBHM
XapaKTepucTuKa 6eNKM, HYKNIEMHOBbIE KUCNOTbI, YIEBOAbI, }KUPbI OpraHM3moB, UX CBOMCTBA M 3HAYEHME opraHusauum
(nunungpr). Buononmmepol. MoHomepbl XapaKTepmn3oBaTb OCOBEHHOCTM CTPOEHUA MOIMMEPOB U PKUBOW
OnpeaenstoT NoHATMA, opmupyemble B Xxoae BXOAALLMX B UX COCTaB MOHOMEPOB; npuposbl

N3yyeHUs TeEMbI: KOPraHUYeCcKMe BELLECTBAY,
«BeNKkm», KHYKNEeUHOBbLIE KUCNOTbI», KYFNEBOAbI»,
«KUpbI (nMnuabl)», «6ronoanmepbr»,
«MOHOMEpPbI».

XapaKTepusytoT MONEKYAAPHbIA YPOBEHb
OpraHu3aLun Xneoro.

OnucbiBatoT 0COBEHHOCTU CTPOEHMA OPraHUYECcKmX
BELLLECTB Kak 61MoNoaMmepos.

OB6BACHAIT NPUYMHBI U3YYEeHUA CBOMCTB

IP:ymeHre onpeaenaTb Lesb pa60TbI, NNaHNPOBATL 3TAlbl €€ Bbl-
NO/THEHUA N OUEHMBATb NOJIy4YeHHbIE PE3Y/IbTaTbl.
M: ymeHne paGOTaTb C pa3/IM4HbIMUN UCTOYHUKaMU

MHdopmaumm, OCYLLECTBNATL CMbIC/IOBOE yTeHne, OTAENATD
rnaBHoe oT BTOPOCTEMNEHHOro, onpeaenatb KpuTepum

ANA XaPaKTePUCTUKU npupoaHbIX 06BEKTOB

K'ymeHue BocnpvHUMMaTb MHPOPMaLMIO Ha cayX, paboTaTs B




OpraHWYecKmx BeLLECTB UMEHHO B COCTaBe KNETKM;
pa3Hoobpa3mA CBOMCTB BUONOANMEPOB, BXOAALLUX
B COCTaB *KMBbIX OPraHU3MOB.

AHaNM3UPYIOT TEKCT y4eBHMKa C Lenblo
CaMOCTOATE/IbHOTO BbISBIEHUA BUONOTNYECKMX
3aKOHOMepHoCTeM

coCTaBe TBOPYECKMX rpynm.

YauTBCS NCTIOIH30BaTh CBOM B3TJISABI HA MHD IS
0OBSICHEHHS Pa3INYHBIX CUTYalni, peIeHUs BO3HUKAIOIINX
mpoOJIeM U U3BIICUCHHUS KN3HEHHBIX YPOKOB

YunTbcA NpU3HaBaTb NPOTUBOPEUUBOCTb U
He3aBepLIEeHHOCTb CBOUX B3rA40B HAa MUP, BO3MOMKHOCTb
MX U3MEHeHUA

Yrnesoabl §1.2 MpeseHT Yrnesoabl. Yrnesoabl, Uau caxapuibl. [aBaTb onpefesieHne TepMUHAM; NepevyncnaTb Mpe3eHTaum
NHTerpauuma c a-umAa MoHocaxapuabl. ncaxapumabl. [Nonncaxapuabl BellecTBa, BXoAALLMEe B COCTaB yr/ieBo40B; OCHOBHble a«yrnesogpbl
Xxvmuen Knacrep OnpeaenatoT NoHATUA, bopMmupyemble B Xoae bYHKUMKM yrneBogos; rpynnbl yrnesonos »
«OpraHunyeckume a U3y4YeHUA TeMbI: «KYrneBoapl, UK caxapugbi», XapaKTepmn3oBaTb OCOBEHHOCTU CTPOEHUS YI1EBOL0B,
BellecTsa» «MOHOCaxapuabl», «aucaxapmabl», OCHOBHble GYHKLMM yr1esonoB (MpUBoOAUTL NPUMEPBI).

«nonucaxapuably, «pnbosa», «ae3okcnpmbosa, O6bACHATL NPUHAA/ENKHOCTb YIIEBOAOB K

«TIOK03a», «GPYKTO3a», «rasakTo3a», «caxaposa», | bBuomonekynam

«MaJIbTO3a», «JIAKTO3a», KKPAXMan», «IJIMKOTeHY, P-ymeHeopraH1M3oBaTh BbINOSHEHWE 334aHUI yuUTeNs.

CXUTUHY. Pa3BuTHE HaBbIKOB CAMOOLIEHKM M CaMOaHanun3a

XapaKTepusyloT COCTaB 1 CTPOEHUE MOJIEKYN ltymeHue nasaTb onpeaeneHna MOHATUAM,

yrnesoaos. KNnaccnomumnpoBaTb 06bEKTbI, ONPeaeNATb KPUTEPUM oA

YcTaHaBAUBaOT NPUUYUHHO-CNEeACTBEHHbIE CBA3N KnaccudUKaLmMmn 06 bEKTOB.

MEXK Y XMMUYECKMM CTPOEHMEM, CBOMCTBAMU U K:ymeHue cnywwaTb 1 334aBaTb BONPOChI YYUTENLO U OAHO-

bYHKUMAMM yrNeBog0B Ha OCHOBE aHaM3a K/IaCCHUKam

PUCYHKOB M TEKCTOB B y4yebHuKe. OCO3HaloT U OCMbIC/IMBAIOT MHDOPMALLUIO O

MpuBoaAT NpuUMmepbl Yr1eBo40B8, BXOAALLMX B XapaKTepHbIX 0COBEHHOCTAX YrNeBoa0B

COCTaB OPraHM3mMoB, MeCcTa UX NOKanu3aumm un PednekcupytoT, oLeHWBatOT pe3yabTaTthl AeATENBHOCTU

61onorMyeckyto posb
Nununapi §1.3 Nunngpl. }upbl. FopMoOHbI. DYHKLMKM N"MNNMA0B: [aBaTb onpejeneHne TepMnMHam; NepevyncnaTb Mpe3eHTaum

JHepreTMyYecKas, 3anacaloLlan, 3alWmuTHas,
cTpouTeNbHanA, perynaTopHas

OnpefenstoT NoHATMA, GopMUpyemble B Xo4e
N3yYeHMs TEMbI: «JIUMULBI», «KUPbI», KTOPMOHbI»,
«3HepretTnyeckas GyHKUMA NMNUL0BY,
«3anacatowan GyHKLMA NMMUL0BY», «3aLLMTHanA
bYHKUMA AMNUA0BY, «CTPOUTENbHAA GYyHKUMA
NMNNA0BY», «perynaTopHan GyHKLUMA AMNUL0BY.
[atoT xapaKTepuCTUKY COCTaBa 1 CTPOeHMSA
MOJIEKYN ANNUA0B.

YCTaHaBAUBAIOT NPUYNHHO-CNEACTBEHHbIE CBA3U
MeXK Yy XMMUYECKMM CTPOEHUEM, CBOMCTBAMU U
bYHKUMAMM YrNeBOS0B HAa OCHOBE aHaM3a
PUCYHKOB M TEKCTOB B y4ebHUKe.

MprBOAAT NPMMEpPbI ANNMAO0B, BXOAALLMX B COCTaB
OpraHM3MoB, MecTa X IOKaAn3aumm un
6uonormnyeckyto posb. O6CyKAatoT B Knacce
Npob6aembl HAKONAEHWA KUPOB OPraHM3Mamm B
LeNax yCTaHOBNEHUA NMPUYMHHO-CNeACTBEHHbIX
cBA3el B npupoae

BeLLEeCTBa, BXOAALLME B COCTAaB MOIEKY/bl 6O/bLUIMHCTBA
nmnupos. Hasbieate GyHKUMKM AMNUAOB
XapaKTepmn3oBaTb 0COBEHHOCTM CTPOEHUA IMNUAOB, UX
byHKLMK.

P-ymeHVeopraH1M3oBaTh BbINOSHEHWE 334aHUI yUUTENS.
Pa3BuTHE HaBbIKOB CAMOOLLEHKM M CaMOaHaM3a.
MymeHve faBaTb OnpeseneHns NOHATUAM,
KNaccnpumumpoBaTb 06bEKTbI, ONPeaenaTb KpUTepmm gan
KnaccndurKaumm o6bekToB

K'ymeHwe cyliaTb M 334aBaTb BOMPOChI YYUTENIO U OAHO-
KNAaCCHUKaM

OCO3HaloT U OCMbIC/IMBAIOT MHDOPMALLUIO O
XapaKTepHbIX 0COBEHHOCTAX AMNNA0B

PedneKkcupyioT, OLLeHNBAIOT Pe3ynbTaTbl 4eATENbHOCTU

a«/iunngbi»




Coctas u S1.4 CocTaB U cTpoeHue 6enkoB. Benkn, uam NPoTenHbl. | HasbliBaTb MOHOMEP 6ENKOBOM MOIEKY/bI U €ro Tabnuua
CTpoeHue MpocTble 1 cNoXKHble 6eKN. AMUHOKMCAOTbI. COCTaBAAOLLIMNE; YPOBHM OpraHusaummn 6esxkosom «benkn»
6enkos MonunenTtna. NepBuYHan, BTOPUYHAA, TPETUYHAA U | MOJIEKY/Ibl; XapaKTepmn3oBaTb 0COBEHHOCTU CTPOEHUSA Mogaenb
YeTBepPTMYHAA CTPYKTYypbl benkos. JeHaTypauun MOHOMepa 6enKa 1 6e/IKoBOIN MOIEKY/Ibl B LLE/IOM; 6enka
6enka 06BbACHATL NpoLecc 06pas3oBaHMA NENTUAHON CBA3Y,
OnpegenstoT NOHATUA, GopMUpyeMble B XO4e npougecc o6pa3oBaHUA HEMKOB Pa3/INYHbIX YPOBHEN
N3y4YeHUs TeMbl: «BENKN, MAN NPOTENHDIY, opraHusaumu.
«NPOCTbIE N CNOXKHbIE BENKNY, KaAMUHOKUCNOTbIY, PymereopraHn3oBaTh BbINOJIHEHWE 334aHUIN yuUTENA.
«MNONUNENTUAY, KNEPBUYHAA CTPYKTYPA 6ENKOBY, Pa3BuTME HAaBbIKOB CAMOOLLEHKM M CaMOoaHannsa.
«BTOPUYHAA CTPYKTYpa BEKOBY, «TPEeTUYHan lymeHve faBaTb ONpeaeneHna NOHATUAM,
CTPYKTypa 6e/IKoB», «4eTBEPTUYHAA CTPYKTYpa KNnaccnomumnpoBsaTtb 06bEKTbI, ONPeaenATb KPUTEPUM oA
6enKoB». XapaKTepu3ytoT COCTaB U CTPOEHME KNnaccuduKaumm o6 beKTOB.
MOJIEKY1 6ENTKOB, MPUYNHBI BO3MOXKHOIO KyMeHuWe cnywath U 33aBaTb BONPOCh! YYUTENO U OAHO-
HapyLweHMA NPUPOAHON CTPYKTYpbI K/TACCHUKaM
(aeHaTypauunn) 6enkos. OCMbIC/IMBAIOT TEMY YPOKaA
MpuBOZAT NpUMeEpPbI AeHaTypauun 6enkos Oco3HatoT 1 ocmbicIMBalOT MHbOPMALLMIO O
XapaKTepHbIX 0cobeHHOoCTAX 6enKoB
PyHKUMK S1.4 ®YHKUMKM BeKoB: CTpoUTENbHas, ABUraTe/IbHas, nepeuncnate GyHKUMM BENKOB B OpraHn3me Tabnuua
6enkos. TPAHCNOPTHAA, 3aLLMUTHAA, PETYNATOPHaA, XapaKTepmn3oBaTb OCOBEHHOCTU CTPOEHUA MOHOMEPA «benkn»
CUTHa/IbHaA, SHepreTUYeckas, KatanTmyeckan 6enKka n 6enKoBON MONEKY/bI B Le/IOM; 0ObACHATDL Mogenb
YcTaHaBAMBAKOT NPUYNHHO-CNEACTBEHHbIE CBA3MN npouecc o6pa3oBaHUA NENTULHOM CBA3K, NpoLecc 6enka
MEXK Y XMMUYECKMM CTPOEHUEM, CBOMCTBAMU U 06pasoBaHMA 6enKOB Pas3/IMYHbIX YPOBHEN
dYHKUMAMM BETKOB Ha OCHOBE aHaM3a PUCYHKOB opraHusaumu.
M TEKCTOB B y4ebHMKe. P: ymeHMe opraH130BaTb BbINOJHEHWE 33/ aHWNI
MpuBoAAT Npumepbl 6€/1KOB, BXOAALLMX B COCTaB yumnTens. Pa3sutne HaBbIKOB CAMOOLLEHKM U ca-
OPraHU3mMOoB, MECT UX JIOKaNM3aLumn n MoaHanmsa.
6uonormyeckon ponu 1: ymeHue naBatb onpeseneHns NoHATUAM,
KNaccupumumMpoBaTb 06BEKTbI, ONpenenaTb KpUtTepun
ANA KnaccupuKkaumm o6 beKToB.
K: ymeHue cnywaTb U 3aaBaTb BONPOCHI YY4UTENHO U
OZIHOK/IaCCHMKam
OcmbICIMBAIOT TEMY YPOKaA
Oco3HatoT M ocmbicIMBalOT MHbOPMALLMIO O
XapaKTepHbIX 0ocobeHHOoCTAX 6enKkoB
HyknenHosble §1.5 HyknenHosble KNCNOTbI. AaBaTb onpeaeneHve TepMmuHam. Nepeyncnatb Tunol
KUCNOTbI [e3oKkcnpnboHyknenHosasn kucnota, unm OHK. HYKNenHoBbIX KMcaoT; yHKumm AHK 1 PHK; Tunbl PHK. Mpe3eHTaum
PuboHyKknenHosas kucnota, uan PHK. Asotucrtble HasbliBaTb cocTasaatowme moHomepos JHK n PHK A «AHK n
OCHOBAHUA: af€HWH, TYaHWH, LUTO3UH, TUMUH, XapaKTepmn3oBaTb OCOBEHHOCTM CTPOEHUA HYKNAENHOBbIX | PHK».

ypaumn. KomnnemeHTapHocTb. TpaHcnopTHasa PHK
(TPHK). PubocomHas PHK (pPHK).
NHbopmaumoHHasa PHK (MPHK). HykneoTtua,
[BoiHas cnupanb

OnpeaenstoT NoHATUA, opmupyemble B Xxoae
N3yYeHUA TeEMbI: K HYKNENHOBaA KUCAOTa»,
«,e30KCUPUBOHYKIeNHOBas KMcnoTa, uan JHK»,
«pUBOOHYKNEenHoBasA Kncnota, nnm PHK»,

kucnot (AHK, PHK), 06BbACHATb NpUHLMN
KomnnemeHTapHocTH; dyHKummn OHK n

PHK (pa3nunuHbix Tnos PHK);

P: onpegensatoT uenb paboTbl [1: OCyLLLECTBASIOT NOUCK U
oT60p HeobxoaMMOM MHDOPMaLMK

K: 3apatoT BONPOChI, BbIpaKatoT CBOU MbICaU

Oco3HaHWe eaMHCTBA *KUBOM NPUPOALI HA OCHOBE 3HAHWM O
HYKNENHOBbIX KMCOTax




«a30TUCTbl€ OCHOBAHUAY», KAAEHUHY, KTYaHUHY,
KUMUTO3MHY», KTUMUHY, KypaLuay,
KKOMMJIEMEHTAPHOCTbY, «TpaHcnopTHaa PHK
(TPHK)», «pnbocomHan PHK (pPHK)»,
«nHpopmaumoHHasa PHK (MPHK)», «Hykneotnay,
«ABOWMHasA cnupanb AHK».

[atoT xapaKTepUCTUKY COCTaBa M CTPOEHUSA
MOJIEKY/T HYKNEMHOBbIX KUCNOT. YCTaHaBAMBaAlOT
NPUYNHHO-CNEACTBEHHbIE CBA3N MEXKAY
XMMWUYECKMM CTPOEHUEM, CBOMCTBAMMU U
bYHKLUMAMM HYKNEMHOBbLIX KUCIOT Ha OCHOBE
aHa/M3a PUCYHKOB M TEKCTOB B yYyebHMKe.
MpuBOAAT NPUMEPbI HYKNENHOBbIX KMCAOT,
BXOOALLMX B COCTaB OPraHM3MOB, MECT UX
nokanusaumm n buonormnyeckont ponn. CoctaBnatoT
nnaH naparpada yyebHuKa. Pewatot
6uonormyeckme 3agaum (Ha maTemaTUYecKui
pacyeT; Ha NPUMEHEHWE NPUHLMNA
KOMMJEMEHTAPHOCTH)

AT® un gpyrue §1.7 ApeHosuHTpudocdat (ATD). AgeHosnHambocdat [aBaTb onpeaeneHne TepmmHam. MNepeuncnatb
opraHuyeckue (AO®). ApeHosnHMoHopochaT (AMD). cocTaBasilowme Hykneotnaa AT® (A4P, AMD);
coeguHeHus Makposapruyeckasn cBssb. BUTamuHbl pasnunyHbIe rPymnnbl BUTAMUHOB
KNETKM KMPOPACTBOPUMbIE M BOAOPACTBOPUMbIE XapaKTepun3oBaTb 0CO6EHHOCTM CTpoe-

OnpepgensatoT NoHATMA, popmMmUpyemble B Xoae HUA monekynbl ATO (AQDP, AM®); ee cBolicTBa U

N3y4YeHUs TeMbl: «ageHo3uHTpudocdat (ATD)», dYHKUUM (06BACHATL POSIb MaKPO3PrnMYecKom CBaAsmn).

«ageHosnHambocdat (ALD)», P: KOPPEKTUPYIOT CBOM 3HAHUA

«ageHo3mHMoHodochaT (AMD)», 1: aHaNU3MPYIOT NONYYEHHbIE 3HAHWA, BbIAENAOT

«MaKpO3pruyeckas cBA3b», «}KMPOPaACTBOPUMbIE rNaBHoOe, BTOPOCTEMNEHHOE

BMTaMUHbI», «BOAOPACTBOPMMbIE BUTAMUHbI». P: oueHuBatoT cobcTBEHHbIE pe3yabTaThl

XapaKTepu3ytoT COCTaB U CTPOEHME MOJIEKY/bI K: BbIparkatoT B OTBETaxX CBOU MbIC/N

AT®. PedneKkcupytoT, oLeHNBaLOT pe3ybTaTbl 4EATENBHOCTU

MpuBOAAT NPUMEpPbI BUTAMUHOB, BXOAALLUX B

COCTaB OPraHU3MoB, U UX BUOOrMYECKON POU.

FOTOBAT BbICTYN/IEHME C COOBLLEHNEM O POU

BMTaMMHOB B GPYHKLMOHMPOBAHUN OPraHM3ma

YyesloBeKa (B TOM YMCAe C UCNO/Ib30BaHUEM

KOMMbIOTEPHbIX TEXHOMOIUIA).

O6cyKaatoT pesynbTaTbl paboTbl ¢

0L HOKNACCHUKaMM
buonornyeckume §1.8 OTuer r. Anytoposck, | MNoHATHe 0 KaTanmnsaTopax. buonormyeckme JaBaTb onpegeneHne TepmuHam. Nepeuncnatb Tabnuua
KaTaamnsaTtopbl no Moa0YHbIM KaTanusatopbl. PepmeHT. KopepmeHT. AKTUBHbIN dakTopbl, 0becneunsatoLLMe CKOPOCTb GepMeEHTaTUBHbIX | «Benku»,
NHTerpaums c 3KCKYpC | KombuHaT LueHTp bepmeHTa. peakuymin npobupkwM,
XMMUENn nn «AnyTopos- JlabopamopHasa paboma XapaKTepmn3oBaTb CBONCTBa pepMeHTOB, MEXaHU3M nepokcmy,
«KaTanusaTtopbi» CKUY PacwenneHune nepokcnaa Bogopoaa depmeHTom aencrtena depmeHToB, 06BACHATL 06pasoBaHme BOAOPOAQ,
BupTyanbHas KaTasnasomn KOMMAeKca «pepMeHT — BelLLL,ecTBo»; posib bepmeHTOB B | KapTodenb
3KCKypCUA: OnpeaenstoT NoHATMA GopmUpyemble B Xo4e opraHusme CbIpoit U




U3y4YeHUA TEMbI: KKaTan3aTop», «GepmMeHT, P: KOPPEKTUPYIOT CBOU 3HAHUA BapeHbI,
KKOPEPMEHT», KAKTUBHbIV LLEeHTP depmeHTa». K: B3anmooueHKa Cblpoe mAco,
XapaKTepusyoT posib BUOAOrMYECKUX 1: aHaNN3MpYIOT NONyYEHHble 3HaHWA, BblAENAOT LITATMBBI.
KaTanM3aTopoB B KNeTKe. rnaBHOe, BTOPOCTENEeHHoe
OnucbIBalOT MexaHU3m paboTbl pepmeHTOoB. K: BblpakatoT B OTBETaX CBOU MbIC/IM
MpuBoaaT npumepbl GepMeHTOB, UX IoKanusaumm | OCO3HAT U OCMbICANBAOT UHPOPMALMK O
B OpraHMame u nx 6MosorMyeckom ponu. XapaKTEPHbIX 0COBEHHOCTAX KaTaaIN3aTopoB
YcTaHaBAUBAKOT NPUYUHHO-CNEACTBEHHbIE CBA3N
MexKay 6enkoBo npupoaon GepMeHTOB n
ONTUMANbHbIMU YC0BUAMMU UX
dYHKLMOHMpPOBaHMA.
OTpabaTtbiBatloT ymeHUA GopmyanpoBaTb rmnoTesbl,
KOHCTPYMPOBATb, MPOBOAMUTL SKCNEPUMEHTbI,
OLEeHMBaTb NOJIyYeHHble pe3y/ibTaTbl HAa OCHOBE
cofepKaHma nabopaTopHon paboThbl
9 | Bupycsbl §1.9 Bupycbl. Kancma,. CamocbopKa BUPYCHbIX YacTul, NepeyvncnaTb 3/1EMEHTbI, BXOASALLME B COCTAB BUPYCHOM MpeseHT.
noaro Lukn pa3sutma supyca YacTuubl, cnocobbl 6opbbbl co CMNLom «Bupycbi».
TOBUT OnpeaenatoT NoOHATUA, bopMUpyemble B Xo4e XapaKTepmn3oBaTb 0OCOBEHHOCTU CTPOEHUS U
bCA K N3yYeHUs TEMbI: KBUPYCbI», KKancmuay, bYHKLMOHMPOBAHMSA BUPYCOB; 0COBEHHOCTU PA3/IUYHbIX
K/P «camocbopka. BUPYCHbIX 3a60/s1eBaHMi U UX NPODUNAKTUKK, Cnocobbl
XapaKTepusyoT BUPYCbl KaK HEKAETOUYHbIE popMbI 60pb6bI co CMKULom.
JKM3HU, OMUCLIBAIOT LMK/ PAa3BUTMA BUPYCa. P:ymeHre onpeaenats Lenb paboTbl, N1aHMPOBaTb STanbl ee
OnucbIBaloT 06LWMIA NNaH CTPOEHNA BUPYCOB. BbINO/IHEHUA U OLLEHMBATb NOJyYEHHbIE Pe3y/bTaThl..
MpuBOAAT NpMMepPbI BUPYCOB W 3a601eBaHUN, M :ymerme paboTaTh C Pa3IMYHBIMM UCTOUHNKAMM
Bbl3blBaeMbIx UMU. O6CYKAatoT Npobaembl UHbOPMALK, OCYLLECTBAATL CMbIC/IOBOE yTeHue,
MPOMCXOXAEHNA BUPYCOB OTAENATb FNaBHOe OT BTOPOCTENEHHOrO, ONpesAenaTh
KPpUTEPUU ONA XaPaKTEPUCTUKHU npUpPoOAHbIX
06beKkTOB
K:ymeHwue BocnpuHuUmMaTb MHGOPMaUMIO Ha CyX, paboTaTb
B COCTaBE TBOPYECKMX Py,
Oco3HatoT 1 ocmbiciMBaloT MHbOpPMaLLMn O
XapaKTepHbIX 0COBEHHOCTAX BUPYCOB
PednekcupytoT, oLEeHUBAIOT pe3yibTaTbl AeATENbHOCTU
1 | O6obwatowmin MosTo OnpenenstoT NOHATUA, ChOPMUPOBAHHbIE B X0A4e haBaTb onpeaeneHve TepMmmHam. HasbiBaTb
0 | ypok puTb N3yYyeHUs Tembl. MHOTOMOJIEKYNIAPHbIE KOMMIEKCHbIE CUCTEMDI;
rnasy [atoT oLeHKy BO3pacTatoLLeil poan ecTeCTBEHHbIX nepeyYncnaTb UX CBOMCTBA U 3HaYEHUe
1. HayK M HayYHbIX UCCNe0BaHUI B COBPEMEHHOM XapaKTepmn3oBaTb 0OCOBEHHOCTU CTPOEHUSA U

MMpe, NOCTOAHHOMY MPOLLeCCY 3BONOLUU
Hay4YHOro 3HaHuA.

OtpabaTbiBatoT ymeHns GOpMyanpoBaTh rmnoTessbl,
KOHCTPYMPOBaTb, NPOBOAUTL SKCNEPUMEHTbI,
OLEeHMBATb NONYYEHHbIE Pe3ybTaTbl

GYHKUMOHUPOBAHNUA MHOTOMONEKYAAPHBIX
KOMMIEKCHbIX CMCTEM, OBBACHATL MX CBOMCTBA,
3HayYeHune

P:YMmeloT opraHv3oBbIBaTh BbINOJHEHWE 3a4aHMI
yunTens, aHanAn3nMpoBaTh pesyabTaTbl CBOe paboTbl Ha
YpOKe.

M: YmeloT BOCNPOM3BOANTE MHOOPMALMIO MO MaMATH,
[aBaTb onpesesnieHve NOHATUAM, CTPOUTL peyeBble




BbICKa3blBaHMWA, YCTaHABAMBaTb NPUYNHHO-
CNeACTBEHHbIE CBA3MW.

K: YmeHune paboTathb B rpynnax, obcy»aatb
Bbl6UpatoT Luenesblie U CMbICI0BbIE YCTAHOBKM B CBOUX
OEeNCTBMAX M NOCTYNKaXx .

KnetouHbi ypoBeHb - 14 yacos

KneTouHbIn §2.1 O6wan xapaKTePUCTUKA KIETOYHOTO YPOBHSA Ha3bIBaTb GaMMUINM BESIMKUX YHEHBIX-MUKPOCKOMMUCTOB, Mogaenb
ypoBeHb: 0bLan OpraHu3aLmm Xu1Boro. Knetka — CTpyKTypHas u BHECLUMX CBOI BK/1aA, B U3yYEHUE KNIETOK, aBTOPOB «KneTtkay,
XapaKTepPUCTUKA dYHKLUMOHANbHAA e4MHULA KUSHU. XUMUYECKUI KNETOYHOM TEeopUM Mwukpockon
cocTaB KneTku. MeToapbl U3ydyeHua KNeTKu. XapaKTepmn30BaTb OCHOBHbIE MOJIOXKEHWUSA KNETOYHOM bl,
OCHOBHbIE MONOKEHUA KNETOYHOMN TEOPUN Teopuu. NMpoBoAUTbL CPaBHEHME CTPOEHMA NPOKApPUOTOB | MUKponpena
OnpeaenaoT NoHATUA, bopMmupyemble B Xoae M 3YKapuoTOB, PACTUTENBHOMN U KMBOTHOM KNETOK paTbl
N3YyYeHUA TEMbI: KKNETKA», KMeTOAbl N3y4eHUs (asToTpodoB u retepoTpodos).
KNETKMUY», «CBETOBAA MMKPOCKOMMUA», K3/IeKTPOHHAA | .P: ymeHuMe BbIGUpaTb caMocToATeIbHbIE CPeacTBa
MMKPOCKOMMUAY, KKJAETOYHAA TEOPUAY. OOCTVXKEHUA LLenn
XapaKTepum3yroT KNAETKY KaK CTPYKTYPHYHO U M: ymeHne HaxoamuTb HYXKHY MHPOpMaLmto
YHKLMOHANBbHYIO e ANHULLYY KU3HW, ee K ymeHMe KOppeKTMpoBaTb CBOW 3HaHUA,
XMMUYECKMI COCTAB, METO/bI U3YYEHWMA. B3aMMOOLLEHMBaTb ApYr Apyra.
Ob6BACHAT OCHOBHbIE NOMIOMKEHWUA KNETOYHOM YunTbcA 0CMbICANBATb 3HAYUMOCTb JAHHOWN TEMDI,
Teopuu. Y4YMTbCA UCMONb30BaTbh CBOW B3rNA4blI ANA peLleHns
CpaBHMBAIOT NPUHLMMNbI PabOTbl U BO3MOMXKHOCTH npobaem v N3BJEYEHUA }KU3HEHHDBIX YPOKOB
CBETOBOM M 3N1EKTPOHHOM MUKPOCKOMNYECKOM
TEXHUKM
Obwue $2.2 OtyeTt o0 | JlabopatopHas | Ob6lme cBefeHNA O CTPOEHUUN KETOK. AaBaTb onpegeneHve TepmmHam. HasbiBaTtb Mogenb
cBefleHuA o BbIMONAH | paboTta Ne2 Uutonnasma. Agpo. OpraHonabl. MembpaHa. COCTaBASAIOLLME HAPYKHOM KNETOUHOM membpaHbl, «KneTkay,
KneTKax. eHuK «PaccmatpuBaH| KnetouHas membpaHa. ®arountos. MuHoumTo3 COCTaB COAEPKMMOro Aapa Mpe3eHT.
KneTtouHasn paboTbl ne KNneTok OnpenenaoT NOHATUA, bopMUpyeMble B Xo4e XapaKTepmn30BaTb CTPOEHUE KNETOUYHOW MeMbpaHbl,
membpaHa pacTeHui, N3YYeHUA TEMbI: LIUTONNA3MA», KAAPOY, bYHKLMM Hapy»KHOM membpaHbl KNeTKK, cnocobbl
NHTerpaums c YKMBOTHbIX NOA, | «OpraHoMApbI», «<MeMbpaHa», «KNeTouHas NPOHUKHOBEHWA BELLECTB BHYTPb KNETKMU (paroumTos,
dusnkomn MWKpOCKONom | membpaHa», «paroumntos», K MMHOLUTO3Y. NUHOLMTOS3.
«Monekynsap-Ho » XapaKTepu3yoT 1 CPaBHUBAIOT NpoLecchl P- onpegnenaioT wenb paboTbl,, KOPPEKTUPYIOT 3HAHMA.
— KMHeTnYecKas darouunTosa M NUHOLUMTO3A. M- aHaNM3MpPYOT NONYYEHHbIE 3HAHUA U
Teopma» OnucbIBaOT 0OCOBEHHOCTM CTPOEHUSA YacTen u anbodepeHUNPYIOT NONYYEHHbIe 3HaHUA.
OpraHoOnA0B KNeTKW. YCTaHaBAMBAOT MPUYNHHO- K ymeHMe KoppeKTMpoBaTb CBOW 3HaHUA,
CNeACTBEHHbIE CBA3WN MEKAY CTPOEHUEM KNETKU U B3aMMOOLIEHMBATb APYr ApYra - BbipaXKatoT CBOU MbIC/IU.
OCyLLecTB/IEHMEM €eto NpoLeccoB ¢paroumnTosa, OcmbIC/IMBAIOT eAMHYI0 MPUPOAHYHO LEe/IOCTHOCTb
CTpOEeHMEM U GYHKUUAMU KNETOYHOM MeMBpaHbI.
CocTaBnAOT NAaH naparpada
Aapo §2.3 A[po, ero ctpoeHne n GYHKLMMU B KNETKE. JaBaTb onpeaeneHne TepmmHam. HasbiBaTb Mopenb
MpoKapKnoTbl. dyKapnoTbl. XPOMOCOMHBIN Habop COCTaBAAOLLME HAPYIKHOM KNETOYHOM MembpaHbl, «KneTkay,
KNEeTKM COCTaB COAEPKMMOTO Aapa Mpe3eHT.

OnpegenstoT NoHATHA, bopmupyemble B Xoae
M3YYEHMA TEMbI: KMPOKaPUOTbI», KIYKapuUOoTbI»,
«XPOMATUH», «XXPOMOCOMbI», KKAPUOTUMY,
«COMaTUUECKME KNETKMUY, «AMNAONAHbIA Habop»,
«TOMOJIOTUYHbIE XPOMOCOMbI», «Fana0UAHbIN

XapaKTepmn30BaTb CTPOEHUE KNETOYHOW MeMbpaHbl,
YHKUMM HapYKHOM MmemMbpaHbl KIEeTKU, CNocobbl
NPOHUKHOBEHWA BELLECTB BHYTPb KAETKM (dbaroumntos,
NMUHOLMTOS.

P- onpenenaioT uenb paboTbl,, KOPPEKTUPYIOT 3HAHMA.




Habop XPOMOCOMY, KTaMETbI», K AAPbILLKOY.
XapaKTepusytoT CTpoeHMe AApPa KNETKU U ero CBA3u
C 3HAONNAa3mMaTUYECKOM ceTbio. PewatoT
6uonorMyeckme 3agaum Ha onpegeneHune Yncna
XPOMOCOM B FranJiongHoM 1 AUnaougHomM Habope

M- aHaNU3MPYIOT NOIyYEHHbIE 3HAHWA U
andoepeHLMpYIOT NoNyYeHHbIe 3HaHUA.

K ymeHVe KOppeKTMPOBaTb CBOM 3HAHUSA,
B3aMMOOLIEHNBATb APYr APYra - BbIPaXKaloT CBOM MbIC/IN.
OCMBbICNNBAIOT €4UHYIO NPUPOAHYIO LLeJIOCTHOCTb

dHponnasmatny | S2.4 JHAonNa3maTnyecKan ceTb. Pubocombl. Komnaekc | HasbiBaTb OpraHoMAbl KNETKU, UX GYHKUUK; nepeuncaats | Moaenb
ecKas ceTb. FronbaXu. Jinsocomsl BMAbI NNacTuA, «Knetka»,
Pubocombl. OnpeaenstoT NoHATUA, popmupyemblie B Xoae XapakTepun3oBaTb cTpoeHue 3MNC, pubocom, NM30COM U Mpe3eHT.eKL,
Komnnekc N3yyeHMA TeMbl: «IHAOMNAA3MATUYECKANA CETbY, Ap. opraHonaos, ux GyHKUMKU. OBBACHATL HaMume us
Fronbau. «PUBOCOMbI», KKOMMNAEKC FONbAKMNY, 60/1bLIEr0 KOANYECTBA MUTOXOHAPWUI B MOOAbIX
Nnsocomsl «JIN30COMbI». KNETKaxX U B KNeTKax C 60NbLIMMM 3HEPreTUYECKMMM

XapaKTepu3yoT CTPOEHWNE NEePEYNCIEHHBIX 3aTpaTamu

OpraHoOMA0B KNETKN U UX GYHKLMU. YCTaHaBAUBAIOT | P- onpeaenstoT uenb paboTbl, KOPPEKTUPYIOT 3HAHMUA.

NPUYNHHO-CNEACTBEHHbIE CBA3U MEXAY CTpoeHuem | M- aHaNM3UPYIOT NONYyYEHHbIe 3HAHUA U

N GYHKLMAMM BUONOTUYECKMX CUCTEM Ha Npumepe | aAnddepeHuMpyroT NoNyYeHHble 3HaHUS.

KNETKW, ee OpraHonA0B U BbINOHAEMbIX UMK BbIPaKatoT CBOU MbIC/N

bYHKUMIA. K: ymeHue paboTaTb B rpynnx, obcyKaatb

PaboTaloT ¢ unaocTpaumamm yuebHmuka OcMbICAVBaIOT eaNHYIO MPUPOLHYHO LEeNIOCTHOCTb

(cmbicnoBoe uteHue)
MuToxoHapun §2.5- MuTtoxoHapun. KpucTbl. Maactmapl: NeMKONNACTbl, | Ha3blBaTb 3/1EMEHTbI, BXOAALLME B COCTAB KAETOYHOMO Mogenb
Mnactnapl. 2.6 X710pPOMNAAcTbl, XPOMONAACTbl. [paHbl. KNeTouHbIN LEeHTpa; NepeyncnnTb opraHouabl ABUXKEHMA; Ha3biBaTb | «KneTkay,
KnetouHbin ueHTp. Untockenet. MUKpoTpyboUKK. LIeHTproan. | opraHouAabl NPOKapUOTUYECKOW KNETKK Mpe3eHT.eKL,
LEeHTp. BepeTeHo geneHunsn. PECHUYKN. HKryTUKM. XapaKTepmn3oBaTb CTPOEeHNE U GYHKLUU KNETOYHOro ns
OpraHouzbl KneTouHble BKAOYEHUA LeHTPa M OpraHOWUAOB ABUMKEHUS;
ABVNKEHMA. OnpegenstoT NoHATUA, bopmupyemble B Xoae
KnetouHble N3yyeHMA TEMbI: KMUTOXOHAPUMNY, KKPUCTbI», P- onpeaenatoT uenb paboTbl,, KOPPEKTMPYIOT 3HAHUA.
BK/IlOYEHUA «NAACTUABI», «NEMKONAACTBI», KXJ0PONAACTbIY, M- aHaNU3MPYIOT NOIyYEHHbIE 3HAHWA 1

«XPOMONACTbI», «TPAHbI», KKNETOUHbINA LEHTP», anddepeHUMpPYIOT NoNyYEHHbIE 3HAHMUA.

KUUTOCKENET», KMUKPOTPYBOUKM», KLLEHTPUOANY, - BbIPaykakoT CBOU MbIC/IN

«BEPETEHO AENEHUAY, KPECHUUKUN», KITYTUKNY, K- BbICKa3bIBalOT CBOIO TOUKY 3pEHUA

«KNETOYHbIE BKAKOUYEHUAY. OcMbICIMBAIOT e4UHYIO MPUPOLHYHO LIENIOCTHOCTb

XapaKTepu3ytoT CTPOeHMNE NePeYnCaeHHbIX

OPraHoMA0B KNETKMU U MX QYHKLMK. YCTaHaBAMBAIOT

NPUYMHHO-CNEACTBEHHbIE CBA3N MEXKAY CTPOEHMEM

N GYHKUMAMM BUONOTMYECKUX CUCTEM Ha Npumepe

K/NIeTKU, ee OPraHoMA0B W BbINOJHAEMbIX UMK

dYHKUMIA.

PaboTatoT ¢ unnocTpaumamm yuebHmuka

(cmbicnoBoe uteHue)
OcobeHHoCTH §2.7 MpoKapunoTbl. dyKapnoTbl. AHaspobbl. Cnopsi. NaBaTbCPaBHUTENbHYIO XapPaKTePUCTUKY MPOKAPUOT C Mogenb
CTpoeHusA noaro YepTbl CXOACTBA M PA3/IMUMA KAETOK NPOKAPMOT M PYKapMOTamM, BblAENAA MPU3HAKN NPUMUTUBHOCTM «Knetka»,
KNETOK 3YKapuoT | TOBUT 3yKapwuor. NPOKAPMOT NO CPABHEHMIO C SYKapUOTaMM. MpeseHT.eKy,
1 NpoKapunoT bCA K JlabopamopHasa paboma us

0606 PaccmaTpuBaHue KAETOK BaKTepuii, pacTeHnn u P- onpeaenatoT uenb paboTbl,, KOPPEKTUPYIOT 3HAHUA.
wato YKUBOTHbIX NOA, MUKPOCKOMOM M- aHaNU3MPYIOT NOIyYEHHbIE 3HAHWA U

wemy

OnpepenstoT NOHATUA, GopmUpyemble B Xoae

AndoepeHUMpYIOT NoNyYeHHbIe 3HaHUA.




YPORY

M3yyeHMs TEMbI: KNPOKAPMUOTbI», «3YKapMOTbI»,
«aHaspobbl», «Cnopbi». XapaKTepusyoT
0COBEHHOCTH CTPOEHMA KNETOK NPOKapMOT U
ayKapmoT. CpaBHMBAIOT 0COBEHHOCTU CTPOEHMA
K/IETOK C Lie/1bl0 BbIABIEHUA CXOACTBA M Pasanums

- BblPaXakoT CBOUN MbIC/U
K- BbICKa3bIBalOT CBOIO TOUKY 3peHua
OCMbICAMBAIOT e4NHYI0O NPUPOAHYIO LLeIOCTHOCTb

2 O6obuwatoLmin MosTo OnpenenstoT NOHATUA, ChOPMUPOBAHHbIE B X0A4e AaBaTb onpegesieHne TepMmHam. HasbiBaTb
0 YPOK puTb N3yYeHUA TeEMbI. 0COBEHHOCTU CTPOEHMUA KNETOK KUBbIX OPraHN3MOB;
§§2.1 OtpabaTtbiBaloT ymeHMA GOPMyAMpPoBaTb rMNoTe3bl, | NepevyncaaTb X CBOMCTBA U 3HAYEHMe
-2.7 KOHCTPYMpOBaTb, MPOBOAUTb IKCMEPUMEHTDI, XapaKTepmn3oBaTb OCOBEHHOCTU CTPOEHUSA U
OUEeHMBaTb NOJIy4YeHHbIEe pe3ynbTaThbl bYHKUMOHMpPOBaHMUA
P:YMeloT opraH130BbIBaTb BbIMNOJIHEHWE 3a4aHNUN
yuuTens, aHann3npoBaTb pesynbTaTbl CBOEN paboTbl Ha
ypoke.
M: YmetoT BOCNPOU3BOANTb MHGOPMALMIO MO NaMATH,
AaBaTb onpegesieHne NOHATUAM, CTPOUTb peyeBble
BbICKA3bIBaHWA, YCTaHAB/IMBATb MPUYNHHO-
cneacTBEHHbIE CBA3M.
K: YmeHune paboTathb B rpynnax, obcy»Kaatb
Bbl6UpaloT Luenesblie U CMbICI0BbIE YCTAHOBKM B CBOMX
AEeNCTBUAX U MOCTYNKaXx .
2 Accumunauma mn §2.8 Accummnauma. uccummnnauma. Metabonmsm JaBaTb onpegeneHne TepmnHam. Nepeyncnatb aTanbl Mogenb
1 Auccumunaums. OnpeaenstoT NoHATUA, opmupyemble B xoae SHepreTyeckoro obmeHa, OCHOBHbIE NpoLLecchl «KneTka»,
MeTtabonmnzm N3YyYeHUA TEMbI: «aCCUMUAALMNAY, meTabonmama Mpe3seHTaum
«guccumunaunay, «metabonusm». ObcyxaatoT 8 XapakTepun3oBaTb 0bMeH BeLLecTs 1 NpeBpaLleHne A
Knacce npobsieMHble BONPOCHI, CBA3aHHbIE C SHepruu.
npoueccamu obmeHa BelLecTs B BUONOTMYECKUX P- nnaHWpYIOT N NPOrHO3MPYHIOT pe3ynbTaT U BHOCAT
cucTemax HeobxoauMble JOMNONHEHMA.
M- HaxoaAT n oTbMpatoT Heobxoammyo MHGOPMaLUIO U
CTPYKTYpUpYIOT ee.
K- BbICKa3bIBatOT CBOKO TOYKY 3peHUsA
Oco3HaBaTb e4MHCTBO M Le/IOCTHOCTb OKPYHKAKoLLLEro
mupa
2 BHepreTuyeckui §2.9- | peweHn HenonHoe KncnopoaHoe depmeHTaTMBHOE O6bACHATL B3aMMOCBA3b ACCUMUANALMUMN U Mopaenb
2 0O6MeH B KneTke 2.10 e pacuwienneHue rnoKosbl. [nnkonus. NMoaHoe anccmmunauum, obpasosarune AT B xoae «KneTtka»,
NHTerpaums c 3afaHui KucnopoaHoe pacienneHue raokosbl. KnetoyHoe 3HepreTuyeckoro obmeHa B KneTke. XapakTepusoaTtb Mpe3eHTaumn
xvmuen ors ObIxaHue 06MeH BelLLLecTB U NpeBpalLleHne SHePrumn Kak f
«OKUCANUTENBHO- (yactb 1) OnpeaenstoT NoHATMA, opmupyemble B Xxoae NpoLLeCcChbl, COCTaBAAOLLNE OCHOBY XU3HEeAeATeNbHOCTH
BOCCTQHOBUTE/IbHbI N3yYeHUA TEMbI: «HEMOJIHOE KUC/IopOoAHOe KNeTKK
e peakuuu bepmeHTaTMBHOE pacLLenneHmne rKo3bIY, P- nnaHWpyloT M NPOrHO3MPYIOT pe3ynbTaT U BHOCAT

KMCA0poA4 U ero
CBOWCTBA, Yr/1eBoa

uero
coeanHeHunAa».

«TIMKONIN3», «MOJIHOE KUCNOPOAHOE pacluenieHne
TNIOKO3bI», «KJETOUYHOE AbIXaHWe». XapaKTepmsyoT
OCHOBHbIe 3Tanbl 3HepreTMYeckoro obmeHa 8
K/NIeTKax OpraHu3mos.

CpaBHMBAIOT aHepreTU4eckyto adpdeKTMBHOCTb
FIMKO/IM3a U KNETOYHOTO AbIXaHuWsA

Heobxo4MMble A0NONHEHMS.

M- HaxoAAT 1 0T6MpatoT HeoBXoAMMYI0 MHPOPMALIUIO U
CTPYKTYPUPYIOT ee.

K- BbICKa3bIBaloOT CBOIO TOUKY 3pEHUA

Oco3HaBaTb €4UHCTBO U LLeNIOCTHOCTb OKPY*KatoLLero
Mupa




doToCcHHTE3 U §2.11 3HaueHue poTocnHTesa. CBeToBadA dasa O6bACHATL CMbIC/1 CBETOBOM Y TEMHOBOM a3 Tabanua»
XEMOCUHTE3 doTocuHTesa. TemHoBas ¢asa doTocuHTEsA. boTocuHTE3a doTocuHTE3N
®oT0n13 Bogbl. XeMocuHTe3. XemoTpodbl. P: YmeTb camocToATeNbHO 06HApyKUBaTh U ,
Hutpudunumpytowme baktepun bopmmpoBaTh yuebHyto npobaemy, onpenenaTts Lesb
OnpeaenstoT NOHATUA, bopMUpyeMble B XO4e y4ebHOM aeATeNnbHOCTH.
M3y4YeHMA TeMbl: «cBeToBasA ¢pa3a poTocnHTE3a», YmeTb paboTaTb NO NAaHy, CBEPATb CBOW AENCTBUA C
«TemHoBan ¢asza poTocnHTE3a», «HOTONN3 BOAbI», | LENbIo U, NPU HE0BXOAMMOCTH, UCMPABAATL OLWMBKK
«XEMOCHHTE3Y, XeMOTPODbI», CaMoCTOATENbHO.
«HUTPUPULMpYoWwMe bakTepmm». PackpbiBatoT M. YMeTb aHanM3npoBaTb cogepKaHue
3HayeHne poToCMHTE3a. XapaKTepU3yoT TEMHOBYIO | AEMOHCTPALMOHHOW TabaunLbl U PUCYHKOB.
n ceeToByto dasbl PoTOCMHTE3A MO CXeMe,
npuseneHHon B yuebHuKe. K: YMeTb camocToATe/IbHO OPraHU30BbIBATL y4ebHoe
CpaBHMBalOT npoueccbl pOTOCUHTE3A U B3aumogaencTaune npu paborte B rpynne (nape).
XEeMOCHHTE3a. O6beKTMBHO OUeHMBaTb PaboTy YieHoB rpynn
PelatoT pacyeTHble maTemMaTUyeCcKue 3a434u, OcMmbICMBaIOT NPUUYMHBI pa3Hoobpa3ma npoueccos
OCHOBaHHble Ha paKTMYecKkom Bronornyeckom NPOUCXOAALLMX B }KMBbIX OpraHM3mMax
maTtepuane
ABTOTPOObLI U §2.12 | pelueHn ABTOTpOO®bI. leTepoTpodbl. PoTOTPOPLI. [aBaTb onpeaeneHne TepMmnHam. HasbiBaTb TUMbI Tabnnua»
retepotpodbl e XemoTtpodbl. CanpoduTsl. MapasuTsl. Fon030iHOE NMUTaHUA XMBbIX OPraHN3moB; $asbl U NPOAYKTbI doTocuHTE3N
MHTerpauma c 3agaHui nuTaHue boToCuHTE3a; rpynnbl reTepoTpodHbLIX OPraHM3MOoB , NpeseHT
dusnkon ors OnpeaenstoT NoHATUA, bopMUpyemble B Xo4e XapaKTepun3oBaTb (ONu1cbiBaTb) 0coObeH- «Tunbl
«D/IEKTPOAMHAM (yactb 1) N3y4YeHUA TeMbl: «aBTOTPOdbI», «reTepoTpodbl», HOCTW NUTaHWA aBTOTPODHbIX U reTepOoTPODHbIX nuTaHuA
nKa» «poToTpodbl», «xeMoTpodbI», «canpoduTbI», opraHvMamos (canpoduToB, NapasnTos, CUMBUOHTOB), KNETOK»
«MapasuTbl», KroN030MHoe NUTaHue». CpaBHUBAOT | 0COBEHHOCTM NpoLeccoB GOTO- U XEMOCUHTESA.
OpraHM3mbl No CNocoby NoNyYeHUA NUTATENbHbIX MpuBOAUTL NPUMEPDBI PACTUTENBbHbBIX OPraHU3MOB C
BewecTs. CoctaBasatoT cxemy «Knaccuodumkaumn reTepoTpodHbIM TUMNOM NMUTAHUM, OPraHU3MOB CO
OpraHM3MOB Mo CNOCcoby NUTaHUAY» C NPUBELEHNEM | CMELAHHbIM TUMOM NUTAHWUA.
KOHKPETHbIX NPUMEepPOB (CMbIC/IOBOE YTeHue) P: YmeTb camocToATenbHO 06HapyXuBaTh U
dopmupoBaTb y4ebHyto npobnemy, onpeaensato Lenb
y4ebHOM aeATenbHOCTU.
YMeTb paboTaTb NO NAaHy, CBEPATb CBOW AENCTBUA C
LeNblo U, Npyu HEOBXOAMMOCTU, UCMPABAATL OLUINMOKM
CaMOCTOATENbHO.
1. YmeTb aHann3mnposaTb coaeprkaHume
AEMOHCTPALMOHHOM TabAnLbl U PUCYHKOB.
K: YmeTb camocToAaTeNnbHO OpraHM308bIBaTb yYebHoe
B3aMmogencTeune npu pabote B rpynne (nape).
O6beKTMBHO OUEHMBATb PaboTy YaeHoB rpynn
OcCMbICIMBAIOT NPUYUHBI Pa3HOOBpPa3Ma TUNOB NUTAHUA
KNETKM
CuHTes 6enkos B | $2.13 CuHTe3 6enKkoB B kKneTke. eH. eHeTUYeCKuit Koa. JaBaTb onpegeneHne TepmmHam. HasbiBaTb 3Tanbl
KneTke Tpunnet. KogoH. TpaHcKpUnuna. AHTUKOLOH. buocuHTEe3a Henka (MecTo ocyLLecTBieHnn
TpaHcaauma. Nonncoma TPAHCKPUMNLUK U TPAHCAALNN) Mogenp
OnpeaenstoT NoHATMA, opmupyemble B xoae XapaKTepun3oBaTb (ONM1cbiBaTh) Npolecc buocmHTesa OHK,
N3yYyeHUs TEMbI: KTEHY, KTEHETUYECKUI Koay, 6enKoB B KneTke. O6bACHATb PO/Ib reHeTuYeckoro koga, | MNpesH.
KTPUMNNETY, KKOAOH», KTPAHCKPUMLMAY, posnb «BbuocuHTes




aHTMKOAOH», KTPAHCAALMAY, KNOAUCOMAY.
XapaKTepusyloT NpoLLecchl, CBA3aHHbIE C
61ocnMHTE30M B€elKa B KNeTKe.

OnuMcbIBalOT NPOLECCHl TPAHCKPUNLUK U
TPAHCAALUU NPUMEHAA NPUHLMN
KOMMJIEMEHTAPHOCTU U FeHEeTUYECKOTo Koaa

P- BbIGENAIOT M OCO3HAIOT TO, YTO YIKe YCBOEHO, BHOCAT
Heobxoaumble fonoaHeHus. M- uccneayoT, HaXoaAT U
oTbMpatoT HeobxoaAMMyo MHGOPMALUIO U
CTPYKTYPUPYIOT ee.

K- cnylwatloT yuuTtens, oTeBeyatoT Ha BONpOChl
Oco3HaBaTb €4MHCTBO U LLEeNOCTHOCTb
OKpy’KatoLLerommpa

6enka»

MBOTHbIX); (3HEPreTUYECKUI 1 NNACTUYECKUI 0BMEHDI);
CyLLHOCTb MUTO3a. MpnBOAUTL NPUMEPDI,
NMoKasblBatoL e B3aMMOCBA3b CTPOEHNA U GYHKLMI
KNeTOoK

P: KOPPEKTMPOBATb 3HAHUA U OOBEKTUBHO UX
OLEHUBATb.

N: ymeHne 0606wWaTb M cMCTEMATU3MPOBATL 3HAHUA,
[.enatb 3aKN0YEHNA U BbIBOAbI, CTPOUTL JIOFMYEcKoe
paccyxaeHue.

K : oTcTanBas cBOIO TOUKY 3peHMA, MPUCAYLLIMBATLCA K
MHEHWIO APYIUX YYaLLMXCA, CNPaBeA/IMBO U KOPPEKTHO
oueHuBaTb PaboTy OAHOKNACCHUKOB U YBAXKUTEIbHO
OTHOCUTbCA K MHEHUIO APpYTruX

YUnTbCA CAaMOCTOATENIbHO ONPeaenaTb 3HAYUMMOCTb
M3y4aemoro, BO3MOXHOCTb MCMO/b30BaTb CBOW 3HAHUA
npuv U3yyeHnUmn Apyrux NpeameToB 1 peLleHnm
6uonornyeckmx 3apau

1 | Oenenne §2.14 MM3HEHHbIV LMKA KneTkn. MuTos. UHTepdasa. AaBaTb onpegeneHve TepMmmnHam. Hasbiatb ¢pasbl NHM,
3 | KneTkn. Muto3 noaro Mpodasa. Metadasa. AHadasa. Tenodasa. MWTO3a, OpPraHouAbl, y4acTBYIOLLME B A€NE€HNUN KNETKK becena,
TOBUT Peaynnukauma. Xpomatugpl. LleHTpomepa. XapaKTepun3oBaTb MEXaHWU3M AEeNEeHUA KNETKH; nekuma
bCA K BepeTeHo geneHuna ONMCbIBATb NPOLLECChI, NPOUCXOAALLME B KaxKaoW U3 ¢pas
K/P OnpepenatoT NOHATUA, bopmupyemble B Xoae MnTO3a. O6BACHATL BUONOTMYECKMIN CMbICT MUTO3a
N3y4yeHUs TEMbI: KMUTO3», KMHTEpPda3zay, P- NnaHMPYIOT M MPOrHO3MPYIOT Pe3ynbTaT U BHOCAT
«npodaza», «meTtadasa», «aHadbaza», «tenodasa», | Heobxoanmble AONONHEHUA.
«peaynanKkauma», <Xpomatuapl», «LLeHTpoMepay, M- HaxoAAT U OTOMPAIOT HEOBXOAMMYIO MHbOPMALUIO U
«BEPETEHO AEeNEHURN. CTPYKTYPUPYIOT ee.
XapakTepusytoT 61Monornyeckoe 3Ha4eHMe MUTO3a.
OnucbiBaloT OCHOBHbIe $hasbl MUTO3a. K- BbICKa3bIBalOT CBOO TOUKY 3peHUA
YcTaHaBAUBAIOT NPUYMHHO-CNEACTBEHHbIE CBA3U Oco3HaBaTb €4UHCTBO U LLEeNOCTHOCTb OKPYKatoLLLero
MeXK Ay NMPOAO/IKUTENBHOCTLIO ie/IEHUA KNETKU U Mupa
NPOAO/IKUTENIBHOCTBIO OCTa/IbHOTO Nepuoaa
YKM3HEHHOTO UMKNA KNETKU
1 | O6obwatoLmii MosTO 3HaTb TEPMUHbI; Ha3bIBaTb OPraHOWAbl KNETKM, Fpynmbl
4 | ypok puTb XUMMUYECKUX 3/1IEMEHTOB, BKIHOYEHHBIX B XMMUYECKUIA
3anuc COCTaB KNETOK; NepedYncanTb TUNbl NUTaHUA; dasbl
us MWTO3a
TeTpa XapaKTepun3osaTb CTpoeHue, GYHKLMU U XMMUYECKUI
am COCTaB KNeToK (bakTepui, rpuboBs, pacteHuii n

OpraHu3meHHbI ypoBeHb - 13 yacos




PasmHoKeHune §§3.1 O6LLan XxapaKTepUCTUKa OPraHM3MEHHOTO YPOBHS. 3HaTb TEPMMUHbI; NEPEUNCAATL BUAbI Hecnosoro u Mpe3eHrT.
OpraHn3mosB -3.2 PasmHokeHue opraHnsmos. becnonoe NoJI0BOro Pa3sMHOKEHWA OPraHM3mMoB; Ha3bIBaTb «becnonoe

pa3mHoKeHue. MoykoBaHue. [leneHune Tena MY¥CKUWE U XKEHCKMe NosoBble rameTbl pPa3sMHOKeHU

HagBsoe. Cnopbl. BeretaTuBHOE pa3sMHOKeHMe. OMUCbIBATb CYLLHOCTb PA3MHOXKEHNA e»

MonoBoe pasmHoxKeHue. FameTbl. FepmadpoamTbl. | opraHM3moB(6aKTepuit, rPUBOB, PACTEHWU, KMBOTHbIX U

CeMeHHUKN. AnYHUKK. CnepmaTosonbl. yesI0BEKA); XapaKTepmn3oBaTb BMAbl 6ecrnonoro un

ANUEKNETKM NoJI0BOTO Pa3MHOKeHUA opraHn3moB. OcyLecTBAATL

OnpegenstoT NoHATUA, GopMUpyeMble B XO4€e CPABHUTE/IbHYIO XapaKTepPUCTUKY HeCnoaoro 1 NosioBoro

N3y4YeHWA TEMbI: «Pa3MHOXKEHME OPraHM3MOBY, Pa3sMHOMEHUSA, OOBACHATL MPEeNMYyLLLECTBA

«becnonoe pasMHOXKEHMEY, KTOYKOBAHUEY, P: YmeHuMe camocToATeNbHO 06HApyXUBaTh U

«ZeneHne Tenay, KCNopbl», «BereTaTMBHoOE bopmumpoBaTh yuebHyto Nnpobaemy, onpeaenatb Leaun u

Pa3MHOMeHME, KNON0BOE PASMHOXKEHMEN, 3aa4m y4ebHoW aeatenbHOCTU. YMeHMe paboTatb No

«rameTbl», «repMmadposnTbI», KCEMEHHUKNY, naaHy, CBEPATb CBOM AENCTBUA C LENbIO U, NPU

KAMYHUKMY», «CMEPMATO30UAbI», KANLEKNETKNY. HeobX04MMOCTH, UCMPABAATL OLIMBKN CAMOCTOATENbHO.

XapaKTepusyoT OpraHM3MeHHbIN YPOBEHb M:.. JaBaTtb onpeaeneHns TepMmuHam. . Pasanyato

opraHu3aLmm }K1MBoro, npoueccol 6ecnonoro u 6ecnosioe 1 NoI0BOE PAa3MHOKEHUE

NO/I0BOrO PAa3MHOEHWUA, CPAaBHUBAIOT UX. AHann3npoBaTb coepKaHne 4eMOHCTPALLMOHHOM

OnucobIBalOT cNOcobbl BEreTaTUBHOMO TabAnubl U pUCYHKOB

pPa3MHOXKEeHUA PacTEHNUN. K: YmeHVe camocToaTeNnbHO OpraHmn30BbIBaTh y4ebHoe

MpuBOAAT NPUMEpPbI OPraHNU3MOB, B3aMmogencTeune npu pabote B rpynne

Pa3MHOKaloLLMXCA MOIOBbIM U 6ecnosibiMm nyTem Oco3HaBaTh €IUHCTBO U LEIOCTHOCTh OKPYKAIOIIETO

Mupa.
BbicTpanBaTb COBCTBEHHOE LLENIOCTHOE MUPOBO33PEHME.

Pazsutme S§ CTaguu pa3BMTUA NOJIOBbIX KNETOK. [ameToreHes. [aBaTb onpeaeneHve TepMmnHam. MNepeuncaatb cTagum Tabanua
No/10BbIX 3.3 Mepwopg pasamHoxkeHus. MNepuog pocta. Mepuog, rameTtoreHesa, cTaauu meiosa «Melio3»
KneTok. Meios. co3peBaHua. Meinos: menos | u meinos . XapaKTepmn3oBaTb CTaMM rAaMeToreHesa, CyLLHOCTb U Mpe3eHT.
OnnopoTBOpeHu KoHblorauusa. KpoccmHrosep. HanpasutenbHble CTagmu mero3a, npoLecca onaoA0TBOPEHUSA; BbIAENATD
e Tenbua. OnnogoTsopeHune. 3urota. Hapy»Hoe OT/INYUSA B NpoL,eccax GoOpMUPOBAHUSA MYMKCKUX U

onnoA0TBOpPEHUe. BHyTpeHHee onnoLoTBOpEHUe.
[BoliHOe on/I0A0TBOPEHME Y MOKPbITOCEMEHHbIX.
SHpgocnepm

OnpeaenstoT NOHATMA, bopMUpyemble B Xoae
N3yYeHUs TeMbl: «raMeToreHes», «nepuog,
Pa3MHOMKEHUA», «NEPMOoA, POCTa», «Nepuos,
co3peBaHUa», «Melo3 |», «melios lI»,
KKOHDBIOraumsa», «KKPOCCUHIOBEPY,
«HanpasuTe/bHble TeNbLa», KONA0A0TBOPEHUEY,
«3UroTay, KHapy>KHOe ONN040TBOPEHUNEY,
«BHYTpPEHHee onioLOTBOPEHUEY, «ABOMHOE
0onNN0A0TBOPEHUNE Y MOKPbITOCEMEHHbIXY,
«3HaoCnepm».

XapaKTepusytoT cTaun pPa3BUTUA NOJOBbIX KNETOK
W CTaZuih Meno3a Mo CXemam.

CpaBHMBAOT MUTO3 U Meio3.

O6bACHAT BUOIOrMYECKYIO CYLLHOCTb MUTO3a U
onnoA0TBOPEHUS

YKEHCKUX rameT. NNpoBOANTb CPABHUTE/IbHYHO
XapaKTEPUCTUKY XPOMOCOMHOI0O Habopa comaTUYeCKUX
M NOJIOBbIX KNETOK, 06bACHAA BMONOTMYECKMIA CMbICA
3TUX Pa3Nnuni

P: YmeTb camocToATeNbHO 06HAPYXKMBATL U
dbopmmpoBaTh yuebHyto Nnpobaemy, onpenenarts Lesb
y4yebHoM AeaTenbHOCTU.

MN: JasaTb onpeaeneHma TepMUHaM.

MepeuncnaTb cnocobbl pasmHoxkeHMA CpaBHMBATb
YKUBOTHbIX C Pa3/IMYHbIMKU BUaAamu becnoaoro
Pa3MHOMEHUA U }KUBOTHBIX C BHELUIHWUM U BHYTPEHHUM
ON/JI0LOTBOPEHUEM.

[oKa3biBaTb 3BONOLMOHHOE COBEPLUEHCTBO
BHYTPEHHEro onjioA0TBOPEHMA U Pa3BUTUA 3apOabllLa B
MaTePMHCKOM OpraHusme.

AHanunsnpoBaTb cogepkaHue K : oTcTanBan CBO TOUKY
3pEeHUA, NPUCAYLIMBATLCA K MHEHUIO APYIUX YUYaLLUXCS,
CrnpaBeaMBO M KOPPEKTHO OLLEHUBATL paboTy




O[HOK/IAaCCHMKOB
DopMHUpOBaHNE AKTUBHOM )KM3HEHHOMW MO3UILIUH B
3aIInTe IPUPOIBI POJHOTO Kpas.

®opMHpOBaHHE YKOJIOTHYECKON KYIBTYPHI HEOOX0MMOTt
B COBPEMEHHOM Mupe. Pacnio3HaHue B3aMMOOTHOLIEHUH
YEJI0BEUECKOTO O0IIECTBA M IPUPOIBI.

3 MHgusmayanbHo | $3.4 OHTOreHes. dMOpPUMOHaNbHbIN NeEpMOA OHTOreHe3a JasaTtb onpeaeneHve TepmuHam. MNepeuncnatb MHM,
0 e pa3suTune (ambpmoreHes). MocTambproHaNbHBIN Nepuos, nepuoabl OHTOreHesa, 3Tanbl 3MOPUOHAIbHOTO becesa,
OpPraHn3moB. oHTOreHesa. Mpamoe passutme. Henpamoe pa3suTuA nexkuma
BuoreHeTnyeckn pa3BuTHe. BMoreHeTMYeCcKMii 3aKOH. 3aKoH XapaKTepun3osaTb Nepmoabl OHTOreHesa, Npouecchl,
" 3aKoH 3apoAbILEBOro CX04CTBA. BUOreHeTUYECKMIA 3aKOH. | MPOUCXOAALLME B KaXKAOM M3 nepnoaos. NposoamnTb
®unoreHes CpaBHEHWE NPAMOro U HeNPAMOro
OnpeaenaoT NoHATUA, bopMmupyemble B Xoae NoCcTaIMBPUOHANBHOO Pa3BUTUA OPraHU3ma.
M3YYEHUA TEMbI: KOHTOTeHe3», KIMBOPUOHANbHbIN dopmynnposaTb GUOreHETUUECKMNIA 3aKOH, NOSCHANA ero
nepuog, oHToreHesa (ambpuoreHes)», 3HayeHue
«MNOCT3MBPMOHANbHBIN NEpUOL OHTOreHe3ay, P: YmeTb camocToATenbHO 06HapyKuBaTthb U
«NpAMOE PasBUTMEY, KHENPAMOE Pa3BUTUEY, dbopmumpoBaTb yuebHyto npobaemy, onpeaenatb Luenb
«3aKOH 3apOo/blLLIEeBOro CX0ACTBaY, y4ebHON AeATeNbHOCTH.
«BUOoreHeTUYECKMI 3aKOHY, «dUNOreHes». YMeTb paboTaTb NO NAaHy, CBEPATb CBOW AENCTBUA C
XapaKTepusyloT nepnogbl oHToreHesa. ONMCbIBAtOT | LE/bIo U, MTPU HEOBXOAMMOCTI, UCNPABAATL OWNOKK
0COBEHHOCTN OHTOreHe3a Ha NPUMepe Pas/INYHbIX | CaMOCTOATENbHO
rpynn opraHnamoB. O6bACHAT BMOOrMYECKYIO M: Pa3nnyaTtb }XMBOTHbIX C Pa3BUTUEM C MeTaMopdo3om
CYLLHOCTb BUOreHeTUYeCcKoro 3aKoHa. 1 6e3 meTamopdosa. O6bACHATL BUoNOrMYecKyto posb
YCTaHaBAUBAOT NPUYMHHO-CNEACTBEHHbIE CBA3M HA | MeTamMOPPO30B B }KMU3HU HKUBOTHbIX
NpUMepe }KMBOTHbIX C MPAMbIM U HEMPAMbIM CpaBHMBaTb pa3BuTUE C MeTamopdo3om 1 Hes
pa3BuTHEM meTamopdo3sa.
K: YmeTb camocTonaTeNnbHO opraHM3oBbIBaTb yuebHoe
B3aMmogencTeune npu pabote B rpynne (nape).
YMeTb 06beKTUBHO OLEeHMBaTb paboTy YaeHOoB rpynnbl.
Oco3HaBaTb e4MHCTBO M Le/IOCTHOCTb OKPYHKAKoLLLEro
Mupa.
BbicTpanBaTb COBCTBEHHOE LENIOCTHOE MUPOBO33PEHME.
OUuEHMBATL XU3HEHHbIE CUTYaLMK C TOYKM 3pEHUA
6e3onacHoro 06pasa *KM3HU U COXPaHEHWA 340POBbA
3 O6o06LwwatoLmii MosTo OnpenenstoT NOHATUA, ChOPMUPOBAHHbIE B X0A4e AaBaTb onpeaeneHue TepMmmHam. HasbiBaTb cnocobbl
1 YPOK puTb U3y4YeHUs TeMbI. Pa3MHOMEHMA }KMUBbIX OPraHU3MOB; NEPEUNCAATL UX
3anuc OTpabaTtbiBaloT ymeHUA GOpPMyAnMpPoBaTb rMNOTe3bl, | CBOWCTBA U 3HaYEHUE
nB KOHCTPYMpPOBaTb, MPOBOAUTL IKCNEPUMEHTHI, XapaKTepmn3oBaTb 0OCOBEHHOCTU CTPOEHUSA U
TeTpa OLLeHMBaTb MOMyYEeHHble pe3ybTaThbl bYHKUMOHUpPOBaHMA
au P:YMeloT opraH130BbIBaTb BbIMNOJHEHWE 3a4aHNU

yuuTens, aHanM3npoBaTb pe3ynbTaTbl cBoen paboTbl Ha
ypoKe.

M: YmeloT BOCNpounsBoaMTb MHPOPMALMIO MO NAMATH,
[aBaTb onpeaeneHve NOHATUAM, CTPOUTb peyeBble
BbICKa3blBaHWA, YCTaHaBANBaTb NPUUYNHHO-
CcneacTBEHHbIE CBA3M.




K: YmeHune paboTaTb B rpynnax, 0b6cykaatb
BbI6MpaloT LeneBble M CMbIC/I0BbIE YCTAHOBKM B CBOUX
AeNCTBUAX M NOCTYNKaXx .

3akoHomepHocTH | $3.5 3aKOHOMEPHOCTUN HacAen0BaHNA NPU3HAKOB, [aBaTb onpeaesieHne TepMmnuHam MHM,
HacnepoBaHUA ycTaHoB/eHHble . MeHaenem. MoHornbpuaHoe XapaKTepu3oBaTb NpeameT N3y4yeHUs reHeTUKM, becena,
NPU3HAKOB, CKpewmBaHue. Llutonornyeckme ocHosbl reHeTU4YecKme TePpMUHbI, CUMBOJIbl, MOHATUSA; nekums
YCTAHOBJIEHHbIE 3aKOHOMEpPHOCTEN Hacnea0BaHUA Npw PacKpbIBaTb CyTb rMOPUAONOrMYECKOTO METOAA, CYTb
. Mengenem. MOHOTMBPUAHOM CKPELLUBAHUMN. npasuia eanHoobpasuna rmbpruaos NepBoro NOKONEHMS,
MoHornbpuaHoe Tbpuaonornyeckmii metos,. Yncrole MHUN. CYTb 3aKOHa YMCTOTbI rameT; GopMyMpoBaTb NPaBUIO
CKpelmBaHue MoHornbpuaHble ckpelmBaHma. AnnesbHble reHbl. | paclienneHus. [Jasate untonormyeckoe obocHoBaHue
[OMO3MrOTHbIE U reTepOo3nUroTHbIE OPraHMU3Mbl. 3aKOHOMEPHOCTAM Hac/sef0BaHUA NPU MOHOTMBPUAHOM
JOMWHaHTHbIE 1 peLecCcuMBHbIe MPU3HAKMN. P- nnaHWpyloT M NPOrHO3MpPYIOT pe3ynbTaT U BHOCAT
PacwenneHune. 3aKOH YMCTOTbI ramer. HeobxoauMmble AOMONHEHMA.
lMpakmuyveckas paboma M- Haxo4AT n oTOUpPaAT HeobxoanMyo MHPopPMaLULO U
PelieHune reHeTUYECKMX 3a4a4 HA MOHOTMOPUAHOE | CTPYKTYPUPYIOT ee.
CKpelumBaHue K- BbICKa3bIBatOT CBOIO TOYKY 3peHUsA
OnpeaenatoT NoHATUA, bopMUpyemble B Xo4e YyaTcAa 0CMbICNIMBaTb 3HAYMMOCTb JAHHOM TEMbI, y4aTcA
U3Y4YEeHUA TEMbI: KTMOBPUAONOTNYECKUIN METOAY, MCMNONb30BaTb CBOM B3rNAAbI A1A peweHunsa npobnem n
«YUCTbIE NMMHUNY, KMOHOTUBPUAHbIE M3B/1IEYEHNA }KN3HEHHbIX YPOKOB
CKpEeLLMBAHMA», KansesibHble TeHbI»,
«TOMO3UIOTHbIE U TeTEePO3UTOTHbIE OPraHU3MbI», YpoBneTBopAOT NoTpebHOCTb B CNpaBeaIMBOM
«AOMUHAHTHbIE N PeLLeCCUBHbIE MPU3HAKMY, oueHMBaHUK cBoel paboTbl 1 paboTbl OAHOKNACCHUKOB
«paclienneHmne», «3aKoH YNCTOTbI FaMeT».
XapaKTepumsyoT CYLWHOCTb TMBPUA0I0rMYECKOro
meToAa.
OnucbiBatoT onbIThl, NpoBoanmble [.MeHaenem no
MOHOTMBPUAHOMY CKPEeLLMBaHUIO.
CocTaBnAOT CXeMbl CKpeLMBaHUa. O6bACHAT
LMUTONOrMYECKME OCHOBbI 3aKOHOMEpPHOCTEN
Hacnea0BaHWUA NPU3HAKOB MPYM MOHOTMBpUAHOM
CKpeLLmMBaHunu.
PeluatoT 3a@4M Ha MOHOTMBPUAHOE CKpeLLMBaHue
HenonHoe §3.6 HenonHoe gomuHuposaHue. FfeHOTUN 1 peHoTUN. [aBaTb onpejaeneHne TepMmnHam MHM,
OOMUHMPOBAHM AHanusupyolLee CKpeLLmMBaHue. XapaKTepM30BaTb 3aKOHbI HAC/eACTBEHHOCTH. becena,
e. leHoTMN M Mpakmuyeckaa paboma O6bACHATL B3aMMOCBA3b reHOTMNA U GEHOTUMNYECKUX nexkums,
deHoTUN. PelueHune reHeTMYeCKMX 3a4a4 Ha HacnegoBaHue NPU3HaKOB OPraHNM3MOB, NPaKTUYECKOEe 3HaYeHne NPaKTUKyMm
AHanusupytoue NPW3HAKOB NPY HEMOJIHOM AOMWHUPOBAHUU NPUMeEHeHUA MeToZa aHaAN3MPYIOLWEro CKpeLLMBaHu1A.

€ CKpeuwunBaHue

OnpepenstoT NOHATUA, GopmMUpyemble B Xoze
N3yyeHMs TEMbI: KHENOHOE AOMUHMPOBAHUEY,
«reHoTUNY, «GEeHOTUNY», «aHanu3npylouLee
CKpelLmBaHme». XapaKkTepusytoT CyLHOCTb
aHaAM3Mpytowero ckpewmsaHus. CoctasnaoT
CXeMbl CKpelMBaHus. PelwatoT 3a4a4un Ha
HacnefoBaHWeE NPU3HAKOB NPU HEMOJTHOM
AOMWHMPOBAHUK

Pewatb 3aZ1auv Ha HEMOJIHOE JOMUHUPOBAHME U
aHanu3MpyloLee cKkpewmsaHme

P- NNaHMPYIOT M NPOrHO3UPYIOT Pe3ynbTaT U BHOCAT
HeobxoaMMble AONONHEHMS.

M- HaxoAAT 1 0T6MpPatoT HeoBXoANMMYI0 MHPOPMALUIO U
CTPYKTYPUPYIOT ee.

K- BbICKa3bIBaloOT CBOIO TOUKY 3pEHUA

YyaTca ocMbICAMBATb 3HAYMMOCTb AAHHOW TeMbl, yyaTca
MCNO/Ib30BaTb CBOM B3rNAAbI 414 pelleHuns npobaem u




n3sse4yeHnA XXU3HEHHbIX YPOKOB
YaosnetsopAwoT FIOTpeﬁHOCTb B CnpasegimBom
oueHnBaHUU cBoel pa6OTbI n pa60TbI OAHOK/NAaCCHUKOB

3 OnrnbpuaHoe §3.7 Mpakmuyecka | AurnbpugHoe cKpelimBaHne. 3aKOH HE3aBMCUMMOTO | aBaTb onpeaesieHne TepmMmruHam KY, rpynn.

4 CKpelumBaHue. A paboma HacnegoBaHWA NpusHakos. MoanrnbpuaHoe XapaKTepmn3oBaTb 3aKOHbI HAac/eACTBEHHOCTH.
3aKoH cKkpewmBaHue. PeweTKa NeHHeTa. PackpbiBaTb CyLLHOCTb 3aKOHA HE3aBUCUMOTO
He3aBMCUMOro Mpakmuyeckaa paboma Hacnego0BaHUA NPU3HAKOB.

HacnenoBaHMA PelueHue reHeTUYeECKMX 3aa4 Ha anurnbpuaHoe PewaTb 3afaun Ha anrnbpuaHoe ckpelmBaHue.
NPW3HaKOB CKpelumBaHue XapakTepn3oBaTb BUAbI B3aMMOLENCTBUA aliefIbHbIX
OnpeaenaoT NoHATUA, bopMmupyemble B Xoae reHoB
U3YYEeHUA TEMbI: «GUTMOPUAHOE CKPELLMBaHNEY, P- nnaHWpyloT M NPOrHO3MPYIOT pe3ynbTaT U BHOCAT
«3aKOH HE33aBUCMMOTO HacNeA0BaHUA NPU3HAKOBY, | HeobXoAMMble AOMNONHEHMA.
«NoANrMbpULHOE CKpeLLMBaHUEY, «peLLeTKa M- HaxoaAT n oTbmpatoT Heobxoammyo nHGopmauuio n
MeHHeTa». CTPYKTYpUpYIOT ee.
[atoT XxapaKTepuCcTUKy 1 06bACHAIOT CYLLHOCTb K- BbICKa3bIBatOT CBOIO TOYKY 3peHUsA
3aKOHa He3aBMCMMOTO Hac/eA0BaHMA MPU3HAKOB. YyaTca 0CMbICAMBaTb 3HAYMMOCTb AAHHOW TeMbI, y4aTcA
CoCTaBnAT CXeMbl CKPELLUBAHUA U pPeLleTKU MCMNOAb30BaTb CBOM B3rNAAbI 414 peweHunsa npobnem u
MeHHeTa. M3B/1€YEHNA }KN3HEHHDbIX YPOKOB
PelwatoT 3aa4um Ha AMrMbpuaHoe ckpelLmBaHue Yn0BneTBopAOT NOTPEOHOCTb B CNPaBeaIMBOM
oueHMBaHUKN cBoei paboTbl M paboTbl OAHOKNACCHUKOB

3 leHeTuKa nona. $3.8- [eHeTuKa nona. HachegoBaHWe NPU3HAKOB, JaBaTb onpegeneHne TepMmnmHam UHM,

5 CuenneHHoe ¢ 3.10 cuensieHHbIX ¢ nosiom. Aytocombl. [lonosble XapaKTepM30BaTb CYLHOCTb 3aKOHa becena,
nosom XPOMOCOMbI. TOMOraMeTHbIN 1 reTeporameTHbI T. MopraHa. O6BbACHATb MEXaHU3M CLEeNNeHHOro nexkuma
HacnenoBaHue non. CuenneHue reHa ¢ noJsiom. Hacnefo0BaHUA NPU3HAKOB, Ha3bIBaTb €ro MPUYUHbI KY, rpynn.

Mpakmuyeckas paboma (KoHblOraumna, NnepekpecT Xxpomocom), obpalyan paboTa

PeleHne reHeTMYECKMX 33434 Ha Hacnego0BaHue
NPU3HAKOB, CLEMN/EHHbIX C NOJIOM

OnpepenstoT NoHATUA, GopmMUpyemble B Xoze
N3y4yeHMUs TEMbI: KayTOCOMbI», KMO/IOBbIE
XPOMOCOMbI», KTOMOTraMeTHbII Mo,
«reTeporameTHbIN NoA», «CUenieHne reHa ¢
noaom».

[atoT XxapaKTepuUCTUKY U 06BACHAIT
3aKOHOMEPHOCTM Hac/e40BaHUA NPU3HAKOB,
CUEn/IeHHbIX C MOJIOM.

CoCTaBAAOT CXeMbl CKPeLLMBaHUA. YCTaHaBAMBaOT
NPUYMHHO-CNEeACTBEHHbIE CBA3U Ha Npumepe
3aBMCUMOCTM Pa3BUTUA Nosa ocobu oT ee
XpOMoOCcoMHoro Habopa. PeluatoT 3agaun Ha
HacnefoBaHME NPU3HAKOB, CLEeNNEHHbIX C N0I0M

BHMMaHMe Ha 6MoNorMyecKoe 3HaueHue nepekpecTa
XpOMOCOM

[laBaTb onpegeneHne TepMmmHam. Hasblsatb rpynmbl
XPOMOCOM

XapaKTepn3oBaTb rpynbl XPOMOCOM

(ayTocombl 1 N0/10BbIE XPOMOCOMbI); MEXaHU3M
HacnefoBaHMA NPU3HAKOB, CLENAEHHbIX C NOIOM.

MpueBoanTb NpUMepbl NPU3HAKOB, CLEeNAeHHbIX C NOJI0M.

Pewatb 3a4auv Ha cuen/ieHHoe C N0/IOM HacneaoBaHue
P- NNaHMPYIOT M NPOTHO3MPYHOT pe3ynbTaT U BHOCAT
HeobxoaMMble AONONHEHUS.

M- Haxo4AT n oTOUpPaT HeobxoanMyo MHPopPMaLULO U
CTPYKTYPUPYIOT ee.

K- BbICKa3bIBaloOT CBOKO TOUKY 3pEHUA

P- nnaHMpYIOT M NPOrHO3UPYIOT Pe3yabTaT U BHOCAT
HeobxoaMMble AONONHEHMS.

M- HaxoAAT 1 0T6MpPatoT HeoBXoANMMYI0 MHPOPMALUIO U
CTPYKTYPUPYIOT ee.

K- BbICKa3bIBaloOT CBOIO TOUKY 3pEHUA

Yyatca ocMbICAMBaTb 3HAYMMOCTb SAHHOMW TEeMBI, y4aTcs
MCNO/Ib30BaTb CBOM B3rNAAbI 414 pelleHuns npobaem u




U3BNIEYEHNA KU3HEHHbIX YPOKOB

YpoBneTBopAtoT NOTpebHOCTb B cnpaBesInBoOm
oueHuBaHUK ceoelt paboTbl U PaboTbl OAHOKNACCHUKOB
YunTbCA CamMOCTOATENbHO BbIBUPATL CTUAb PaboTbl,
onpeaenaTb 3HAYMMOCTb M3y4aeMOoro, BO3MOKHOCTb
MCMONb30BaTb CBOM 3HAHWUA MPU U3YYEHUM APYTUX
npeameToB U pelleHnn buonornyeckmx 3agad

Komnsaekc no
npou3BOACTBY
maAca
nepenesios u
nepeneanHbIx
auu,
HuXHeTaBAVH
CKUIM panioH
KpoJiMKoBoaYe
cKkasa dpepma.

npumepe OPraHM3mMoB C LUMPOKOW M Y3KOM HOpMOW
peakuuu.

BbINOAHAIOT NPaKTUYECKYH0 PaboTy MO BbIABAEHUIO
N3MEHUYMBOCTM Y OPraHM3MOB

OtcrauBas CBOIO TOUKY 3PEHUS, IPUBOAUTH APTYMEHTHI,
MTOITBEPXKAas MX (haKTaMHU.

Yuurtbes Ipu3HaBaTh NPOTUBOPEUUBOCTD U
HE3aBEPUIEHHOCTh CBOUX B3IUISIIOB HA MHUD,
BO3MOYHOCTb UX U3MEHEHUSI.

9 | Ob6obwatowmii MosTo OnpeaenatoT NoHATMA, cGOPMMUPOBaHHbIE B XOA4e AaBaTb onpegeneHvne TepmmnHam. HasbiBatb cnocobbl
YPOK puUThH U3Y4YEeHUA TEMbI. B3aMMOAENCTBUA FEHOB; NePeYnCcaATb X CBOMCTBA U
3anuc OTpabaTtbiBatoT ymeHUA GOPMyANpPoBaTb rMNoTe3bl, | 3HAYEHUe
ns KOHCTPYMpPOBaTb, NPOBOANTL KCMEPUMEHTDI, XapaKTepmn30oBaTb OCOBEHHOCTU CTPOEHUSA U
TeTpa OLEeHMBaTb NOJlyYEHHbIE pPe3yabTaTbl bYHKLUMOHUpPOBaHMSA
an P:YmetoT opraHn3oBbIBaTb BbINOJIHEHWE 334aHUN
yuuTens, aHaAus3npoBaTb pe3yabTaTbl cBoOen paboTbl Ha
ypoke.
M: YmetoT BOCNPOU3BOANTb MHGOPMALMIO MO NaMATH,
[aBaTb onpeaeneHne NOHATUAM, CTPOUTb peyesble
BbICKa3blBaHMWA, YCTaHABAMBATb NPUYUHHO-
CNeACTBEHHbIE CBA3MW.
K: YmeHue paboTatb B rpynnax, obcyaatb
BbI6UpatoT uenesblie U CMbICI0BbIE YCTAHOBKMW B CBOUX
AEeNCTBUAX U MOCTYNKaXx .
1 | 3akoHomepHocT | $3.11 | Otver 000 3aKOHOMEPHOCTU N3MEHUYMBOCTH: [aBaTb onpeaeneHne TEpMUHAM MHM,
0 |wu no Arpodupma MoandUKaLMOHHAA USMEHUYNBOCTD. XapaKTepmn3oBaTb CBOMCTBA KMBbIX OPraHU3MOB: becena,
N3MEHYMBOCTY: 3KcKype | «Mexxaype- MoauduKauun. Hopma peakuuu. HacNeACTBEHHOCTb M U3MEHUYMBOCTb; OO BACHATL nekums
moandUKaLMoH nn ybey, Mpakmuyveckaa paboma BO34eMCTBUE rEHOTMNA U YCNOBUI cpeapl Ha
Has OMYTUHCKUM BbifiBNeHWE N3MEHUYMBOCTM OPraHM3MOB dopmuposaHue deHoTuNa
N3MEHYMBOCTb. paioH, OnpeaenstoT NoHATUA, opmupyemble B xoae Peeynamusnvie YV
Hopma peakuuum KPECTbAHCKO- M3y4YeHUA TEMbI: KUSMEHUYNBOCTLY, CamocroaTenbHo obHapy»unsaTb 1 pOpmMynnposaThb
BupTyanbHan depmepckoe «MoaudUrKaumm», «MoANPUKALMOHHAA npobaemy B KNaCCHOW U MHANBUAYANbHOM y4ebHOM
3KCKypCusa X0358MUCTBO N3MEHYMBOCTbY, KHOPMA PeaKkuumn». AeAatenbHocTu. lTosHasamesnovHole YY/:
OMYTUHCKMI | XapaKTepu3ytoT 3aKOHOMEPHOCTH Ipencrasiste HHPOPMALHIO B BUIE KOHCIIEKTOB,
panoH, 000 MOANPUKALMOHHON N3MEHUYMBOCTM OPraHM3MOB. TabJIuIL, CXeM, rPadHKOB.
«BU30H» MpUBOAAT NPUMEPbI MOANBUKALMOHHOV AHaIM3UPOBaTh, CABHUBATH, KIACCH(DHUIIUPOBATH U
UceTcknii M3MEHYMBOCTU U MPOABIEHNI HOPMbI PeaKLUK. 0bo6maTE MOHATHS
paiioH, YCTaHaBAMBAIOT MPUUMHHO-CEACTBEHHbIe cBA3M Ha | KoMMyHuKamushble VY.




3akoHomepHocT | §3.12- | OtyeTr 0 | JlabopaTopHa | 3aKOHOMEPHOCTU U3MEHUYMBOCTU: MYTaLLMOHHAA Ha3blBaTb BM/bl B3aMMOAENCTBUA HEANNENbHbIX TEHOB KY, rpynn.
" 3.13 BbIMONH | A paboTta Ne3 N3MEHYMBOCTb. MPUYMHBI MyTaLMIA. XapaKTepmn3oBaTb 3aKOHbI HAC/1eACTBEHHOCTH, BUAbI paboTa
N3MEHYMBOCTU: eHuun «BbiaBneHune [eHHble, XPOMOCOMHbIE U TEHOMHbIe MyTaLLUN. B3aMMOZAENCTBUA HeanNe/bHbIX FeHoB. PewaTtb 3ag3a4m
MyTaLMOHHanA paboTbl usmeHumsoctu | Ytpata. Jeneumna. ynnvkauma. UHeepcuma. Ha B3aMMOZENCTBMA HeanesbHbIX FeHOB
N3MEHYMBOCTb OpraHn3moB» CvHapom [ayHa. Moavnnonauns. KonxmumH. AaBaTb onpeaesieHne TepMnHam. HasbiBaTb BUAbI
WHTerpaumsa c MyTareHHble BelLecTBa MyTaumii; GakTopbl, CNOCObOHbIE BbI3BaTb YBEMYEHME
dusnkon OnpegenstoT NOHATUA, GopMUpyeMble B XO4e 4acToTbl MyTaLUi
«PagnoaktnusHo N3YYEeHUA TEMbI: KTEHHbIE MyTaL UMy, XapaKTepmnsoBaTb GOPMbl UISMEHUMBOCTU; BbIAENATD
CTb» «XPOMOCOMHbIE MYTALUUMU», KTEHOMHbIE MYTaUUM», | OCHOBHbIE PA3INYNA MEXLY MOANPUKALUAMMY U
«yTpaTan, «geneuman, «aynamkaumay, MYTaLMAMU; NEPEUYUCNATb BUALI MyTaUnii, GaKTopbl,
«UHBEPCUA», KCUHAPOM [ayHa», «noavnaouama», | cnocobHble BbI3BATb YBEAMYEHWE YACTOTbl MyTaLUN.
KKONXMLMHY», «MyTareHHble BELLECTBAY. O60cHOBbIBaTb HMO0rMYECKYIO PONb MyTaLMA.
XapaKTepusyoT 3aKOHOMEPHOCTU MyTaLMOHHOWN MpuBoANTb NPUMEpPbLI USMEHYMBOCTH,
N3MEHYMBOCTM OPraHM3MOB. HacneaCcTBEHHOCTU U NPUCNOCOB/IEHHOCTM PacTeEHUI U
MpuBOAAT NPUMeEpPbI MyTaLMiA Y OPraHU3MOB. YKMBOTHbIX K cCpesie 06UTaHuA
CpaBHuMBalOT mogMbuKaLmMm U MyTaLnu. P- nnaHWpyloT M NPOrHO3MpPYIOT pe3ynbTaT U BHOCAT
ObcykaatoT Npobnembl USMEHYNBOCTH HeobxoauMble JOMOHEHMA.
OpraHnU3moB M- HaxoAT n oTbMpatoT HeobxoamMmyo MHGOPMaLUIO U
CTPYKTYpUpY!OT ee.
K- BBICKa3bIBAIOT CBOIO TOUYKY 3PEHHUS
P. CaMoCTOSITEIEHO OCO3HABATh MPUYHMHBI CBOETO yCIexa
NI HEYCIIEXa U HAXOJAUTh CHOCO6LI BbIXO/Jla U3 CUTyallun
Heycnexa.
PabGoTast o MpeaoxKeHHOMY U CAaMOCTOSITETILHO
COCTaBJIEHHOMY IUIaHY, HCIOJIb30BATh HApsIly C OCHOBHBIMY|
M JOTOJHHUTENbHBIC CPEACTBa (CIIpaBOYHAS INTEPaTypa,
KOMITBIOTED).
1. OcymecTBiIATh JOrMUECKYIO ONEPALMIO YCTaHOBICHHUS
OTHOIIICHHIA,
K. Y4uTbcs KpUTHUHO OTHOCUTHCSA K CBOEMY MHEHUIO, C
HOCTOMHCTBOM IIPpHU3HABATh OIHI/I60‘IHOCTI) CBOCTO MHCHU S
(eci OHO TaKOBO) M KOPPEKTHPOBATH €TO
YyaTca 0CMbICAMBaTb 3HAYMMOCTb ZAHHOM TEMbI, yyaTca
MCMNO/b30BaTb CBOM B3r/1s4bI AJ/15 peweHus npobiem u
M3B/IEYEHUNA }KNU3HEHHbIX YPOKOB
Y4nTbCA CaMOCTOATENbHO BbIBUPATL CTUAb PaboThl,
onpenenaTb 3HAUYMMOCTb U3y4aEeMOro, BOSMOXKHOCTb
MCMNO/Ib30BaTb CBOM 3HAHMA MPU U3YYEHUN APYTUX
npeameTos.
OCHOBHblE §3.14 | Ortuer 000 «flceHb Cenekumsa. N'mbpnaunsaums. Maccossbiii oT6op. naBaTb onpeaenieHne TepMnuHam. HasbiBaTb LLEeHTpbI NHM,
meToAbI no Arpo» NHAMBMAYanbHbIM 0THOP. YUCTble NAUHUM. NPOMUCXOXKAEHNA KYNAbTYPHbIX PacTeHU becena,
ceneKkumm 9KCKypC | BepTukanbHO- | banskopopacTBeHHOe ckpelwmBaHme. [eTeposuc. XapaKTepmn30BaTb 33434U U LLEeHTPOB MPOUCXOXKAEHUA nekuma
pacTeHui, un nHTerpuposaH | Mexeugosasa rmbpuamnsaums. MCKycCTBEHHbIN KY/IbTYPHbIX PACTEHUI C MECTAaMM PACMONONKEHMUA
YKMBOTHbIX U -HbIN myTareHes. buotexHonorma. AHTUGMOTUKM 3Ha4YeHNeob0CHOBbLIBaTb COBMAZLEHME BENNKUX APEBHUX
MUWUKPOOPFraHU3m KOMM/IEKC MO OnpeaenstoT NOHATUA, GopMUpyeMble B Xo4e LMBUAN3ALMIA; NPUBOANTD NPUMEPBI UCMOb30BaHMUA
oB OTKOPMY U1 N3YYEeHUA TEMbI: «CeNeKkumna», «rmbpuamsauma», Y4YEHbBIMW B CENEKUMOHHOM paboTe 3aKoHa

BupTtyanbHas

nepepaboTke

«MaccoBblii 0T6OP», KMHAUBUAYANbHbIN OT6OPY,

romonornyeckmx paanos HaCﬂeﬂ,CTBEHHOVI M3MEHYMNBOCTU




3KCKypcunAa

KpYnHoOro
poraTtoro
ckoTa B «000
«fAceHb-Arpo»
000 «3Ko-
Hwnea AMK

XonguHr».

«YUCTbIEe NMMHUKNY, «BNN3KOPOACTBEHHOE
CKpELLMBAHMEY, KTETEPO3UCY, KMEKBUAOBASA
rmépuam3aumnsa», KMCKYCCTBEHHbIV MyTareHes»,
«BNOTEXHONOTUA», KAHTUBUOTUKUY.
XapaKkTepu3yloT MeToabl CeNEeKLUMOHHOM paboTbl.
CpaBHMBAlOT MacCoBbIN U MHAMBUAYANbHbIN OTOOP.
loTOBAT COObLLEHUA K YPOKY-ceMuHapy «Cenekuna
Ha cny»xbe yenoseka»

nasaTb onpefeneHne TepMmmrHam. HasbiBaTb OCHOBHbIe

MeToAbl CeneKumm; Buabl rmbpuamnsauum

XapaKTepn3oBaTb OCHOBHblE MeTOAbI CeNeKL MK, BUAbI

rmbpuansaumnm, ABneHne reTeposnca; 3HaTb METOAMKY,

NO3BO/IAOLLYIO NPEOA0NETb CTEPUIBHOCTD MEXKBUAOBbIX

(MexkpoaoBbIx) rMbpuaos. MpuBoaUTL NPUMEPDI

CeneKkuMoHHbIX paboT
P: KOPPEKTUPOBATb 3HAHWUA U OBBEKTUBHO MX
OLleHMBaTb.

I1: ymeHne paboTaTh ¢ TEKCTOM, BBIACISATH B HEM
riIaBHOE, AHAJIM3UPOBATh, CPABHUBATH,
KJIacCH(UITPOBATE U 0000IIaTh TOHATHSL.
K: oTrcTanBaroT CBOIO TOUKY 3pEHUSI, IPUBOASAT
ApryMCHTHI, YMmertb B3IIAHYTH Ha CUTyalluio C WHOU
MO3UIIUHN U JOTOBApUBATHCA C JIIOJAbMU UHBIX HO3I/IL[PII>1.
OTcrauBasi CBOIO TOUKY 3PEHUS, IPUBOAUTH
apryMEHTBI, HOATBEPXKIast X (haKTaMH.

P: KOPPEKTUPOBATb 3HAHWA U OOBEKTUBHO UX OLEHUBATD.
I1.. laBaTb onpeeneHne MOHATHSIM Ha OCHOBE H3yYCHHOT'(]
Ha pa3INYHbBIX IpeaMeTax yaeOHOro MaTepuana;
[IpeobpazoBbiBaTh HHPOPMANNIO U3 OJHOTO BHIA B
JpYTOi U BRIOWPATh yIoOHYIO 11t ce0st popmy purcanuu
U TIpeJCTaBICHUS MHPOPMALHH.

K: orcTanBaroT cBOIO TOUKY 3pECHUSI, IPUBOAST
APTYMCHTHI, YMmertn B3IIAHYTH HAa CUTyalluio € HHOU
MO3UIIUHN U JOTOBAPUBATHCA C JIIOJAbMU UHBIX HO3I/II_[I/II>'I.
OTCTanBasn CBO TOUKY 3peHUA, MPUBOAUTbL aPTYMEHTbI,
noaTeepkaan ux Gaktamu
OcmbICAUBAIOT NPUYUHBI MHOTOO6PAa3NA }KUBOTHOTO
Mupa

IS

0606uWatoLmin
YPOK-CEMUHAP
Mo Teme
«Cenekuma»

MosTo
puTb
3anuc
B
TeTpa
am

Cenekuma Ha cny>kbe yenoseka
BbicTynatoT ¢ coobuieHnamm, obeykaatoT
COO0bLEHMA C OAHOKNACCHUKAMU U YUNTENAMMN

AaBaTb onpeaeneHve TepMmmnHam. HasbiBaTb cnocobbl
ceflekLLMn OpraHN3mMoB; NepeyncnaTb X CBOMCTBA U
3HayeHue

XapaKTepmn3oBaTb 0CO6EHHOCTH

P:YMeloT opraH130BbIBaTb BbIMNOJHEHWE 3a4aHNN
yunTens, aHanusnpoBaTb pesynbTaTtbl cBOel paboTbl Ha
ypoKe.

M: YmeloT BOCnpounssogmTb MHPOPMaLUIO NO NamMATH,
[aBaTb onpeaeneHne NOHATUAM, CTPOUTb peyeBble
BbICKa3blBaHWA, yCTaHaBANBaTb NPUUYNHHO-
cneacTBEHHbIE CBA3W.

K: YmeHune pabotatb B rpynnax, obcyaatb
BbI6UpatoT uenesblie U CMbICI0BbIE YCTAHOBKMW B CBOUX
OeNCTBUAX M NOCTYNKax .

MonynAuMOHHO-BMA0BOM YPOBEHb - 8 4acoB




3BOJIOLMOHHbIX
npeacTaBieHui

JapsuHa.
dsontoumna. Teopua JapsuHa. smKywme cmabl
3BO/IIOLUMM: U3MEHUYMBOCTb, bopbba 3a

Y. dapsuHa
XapaKTepmn3oBaTb OCHOBHbIE NONOXEeHUA Teopumn Y.
[apsuHa; o6ocHoBbIBaTL posab Y. [lapBuHa B pasBuUTUK

MNonynAuMoHHO- MoHaTre o Buae. Kputepuun snaa: JaBaTb onpeaeneHne TepmmHam. HasblBaTb Kputepum NHM,
BMO0BOM YPOBEHb: MopdOoNornyecknin, dU3noorMyeckni, BUAA becesa,
obuan reHETUYECKUI, SKONOTMYECKUIA, reorpadmyeckuni, XapaKTepmn30oBaTb OCHOBHYH CUCTEMATUYECKYIO e4MHULY | NeKuua
XapaKTepucTunka uctopuyeckunin. Apean. Monynaums. CeoicTea B 6Buonorum, Kputepun snga (Mopdonormyeckui,
nonynauuii. Buotnyeckme coobuectsa. $U3MONOTMYECKUIA, TEHETUYECKUI, IKONOTUYECKNN,
JlabopamopHasa paboma reorpauyeckunii, ICTOPUYECKMIA).
M3yyeHne mopdonornyeckoro Kputepus smaa : CaMOCTOATE/IbHO MOCTaBUTb LLe/ib PaboTbl, COCTaBUTL
OnpegenstoT NOHATUA, GopMUpyeMble B XO4e njaH ¥ NOCNea0BaTeNbHOCTb AENCTBUIN ,CINYUTD
M3YYeHUA TEMbI: «BUAY», «MOPHOIOrMYECKUit pe3yabTaTbl U BHECTU HEOOX0AMMbIE AOMO/HEHUS,
KpUTEpuii BUAa», «GU3M0I0rMUYECKUI KpUTEPUA OLEHUTb CTeMNeHb YCNELWHOCTU CBOeN MHAMBUAYANbHON
BMAA», KTEHETUYECKUI KpUTEPUN BUAAY, obpasoBaTe/ibHOW AeATENbHOCTMU.
«3KOJIOTMYECKUIA KpUTEepUin Buaa», M : ymeHne HaxoAnTb HYXHYI MHbGOPMaumto,
«reorpaduyecKkmit Kputepuii BUAA», MCMNO/1Ib30BaTb Pa3/IMYHbIE UCTOYHWMKW NOSIyYEHUA
KUCTOPUYECKUIN KpUTEPUIA BUAAY», «apeany, MHPOPMaLMKY, NpeacTaBAATb MHGOPMALUIO B BUAE CXEM
«MONYNALMA», KCBONCTBA NONYAALMUIAY, ,TabnL, N KOHCMEKTOB.
«BbnoTnyeckme coobuyectsar. K : oTcTaBaTtb CBOIO TOUKY 3peHUA NPUBOANTD
[aloT xapaKTepuCTUKY KpuTepmes BUAa, APryMeHTbl, NOATBEPXKAATb X NPUMepamu, ¢
NonynALMOHHOM CTPYKTYpbl BUAA. OnucbiBatoT AOCTOMHCTBOM MPU3HaBaTb CBOW OLUMOKMU U
cBoOMCTBa nonyaaunin. O6BbACHAT Posb KOPPEKTUPOBATb 3HAaHMA, B3AUMOOLLEHMBATb Apyr
penpoAyKTUBHOM U30NALMU B NOAAEPMKAHUN apyra.
LeNoCTHOCTH BMAa. YunTbcAa 0CMbICIMBATb 3HAYMMOCTb SAHHOWN TEMbI,
BbINO/IHAIOT NpaKTUYeckyto paboTy No usyyeHuto YUYUTBCA UCMNO/Ib30BaTb CBOW B3FNAAbI ANA pPeLIeHNs
MOPPONOrMYECcKoro KpuTepma Buaa. npobaem v U3BJEUYEHUA KU3HEHHDBIX YPOKOB
CmbicnoBoe YteHune
BDKonoruyeckme CocraBneHwue MoHATHE 06 3Konornyeckmx dpakTopax. Ycaosus
bakTOpbI U Knactepa cpeabl. IKonornyeckme GakTopbl: abnoTuleckue,
yCnoBua cpesbl. 6MOTMYECKMNE, aHTPOMNOrEeHHbIE. IKONOrMYECcKue
NHTerpauma c YCNOBUA: TEMNEPaTypa, BAAXKHOCTb, CBET.
xvmunel «Cepa v ee BTOpMYHbIE KAMMaTUYECKME GAKTOPbI.
coeanHe-HUAY, BAnsiHME 3KO0rMYECKUX YCIOBUIM Ha OpraHM3Mbl
«A30T 1 ero OnpeaenaoT NOHATUA, bopMUpyeMble B Xo4e
coeanHeHna» M3y4YeHUs TeMbI: «abUOTUYECKME IKONOTMYECKNE
baKTopbI», «BUOTUYECKME IKONOTUYECKME
$aKTOpbI», KaHTPOMOreHHbIE IKONOTUYECKME
baKTOpbI», KIKONOFUYECKUE YCNOBUAY,
«BTOPUYHbIE KAMMaTUYecKme bakTopbl». [atoT
XapaKTePUCTUKY OCHOBHbIX 3KOJIOrMYECKUX
$aKTOpOB M yCnoBuUiA cpeapi.
YcTaHaBAUBAOT NPUYMHHO-CNEACTBEHHbIE CBA3M HA
npumepe BANAHUA SKONOTMYECKUX YCIOBUIM HA
opraHnambl. CMbICNOBOE YTeHME
MpoucxosxkaeHue | $7.1 MpoucxoxaeHne BMaoB. Pa3BnTMeE 3BONIOLMOHHBIX | AaBaTb onpegeneHne TepMmmnHam. Hasbieatb damunmm KY, rpynn.
BMAoB. PasButne npeactaBneHnin. OCHOBHbIE NONOMKEHUA TeopUM Y. | yUYeHbIX-3BOOLMOHUCTOB; OCHOBHbIE MOJIOXEHUA Teopumn | paboTa




CyLLECTBOBaHWE, eCTECTBEHHbI 0TOOp.
CuHTEeTMYECKan TeopmAa 3BONOLMUN

OnpeaensitoT NoOHATUA, GopMUpPYyeMble B XO4e
U3y4YeHUA TeMbl: «3BONOLMA», «Teopua [apBuHar,
CABUIKYLLME CU/bI 3BOJIIOLUMY, KU3MEHYUBOCTbY,
«6opbba 3a CyLLeCcTBOBAHNEY, KECTECTBEHHbIN
0THOP», KCUHTETMYECKAA TEOPUA IBOTHOLLUNY.
[atoT XapaKTepuCTUKy 1 CPaBHUBAIOT
3BO/IIOLMOHHbIE NpeacTasaeHma ¥K.b.J/lamapka n
OCHOBHbI€ NONIOXKEeHMA yyeHunAa Y. [JapsuHa.
O6bACHAT 3aKOHOMEPHOCTU 3BO/IIOLUMOHHbIX
NpoLeccoB ¢ No3numii ydeHma Y.JapeuHa. NrotosAat
coobLieHna nam npeseHTaymm o Y.JapsuHe B Tom
yucne ¢ UCNONbL30BAHMEM KOMMbIOTEPHbIX
TEXHOJIOTUN.

PaboTatoT ¢ MIHTepHETOM KaK C UCTOYHUKOM
nHbopmaumm

3BOIIOLMOHHBIX MAel. Bblgenate obliee M pasnnyHoe B
3BOIIOLMOHHBIX Teopusax JlamapKa v [JapsuHa,
XapaKkTepu3ya ocHOBHYO 3acayry Y. JapsuHa

P : cCaMOCTOATENbHO NOCTAaBUTDL Lieab PaboTbl, COCTaBUTL

NaaH 1 NOCNea0BaTeNbHOCTb AENCTBUIM

.M : ymeHne HaxoauTb HYXKHY MHPOopMauuio,

MCNO/Ib30BaTb Pa3/INYHbIE UCTOYHWMKW NOJIYYEHUSA

MHPOopMaL K.

K : oTcTaBaTb CBOIO TOUKY 3pEHUA MPUBOAUTL APTYMEHTI,

NoATBEpPXKAATb UX MPUMeEpPaMM.

P yMetloT OLLeHUTb CTEMEHb YCNELWHOCTH CBOEN

MHAMBUAYaNbHOM 06pa3oBaTeIbHOM AEeATENIbHOCTH.

I :aHaAN3MPYIOT, CPAaBHMBALOT, KAaccupuumpyeT u

obobLiaeT noHATUS;

natoT onpeaeneHne NOHATUAM Ha OCHOBE M3YYEHHOrOo Ha

pasnnYHbIX NpeameTax y4ebHOro matepuana;

K- ymetoT caywwaTb yunTens n oTsevaTb Ha BONPOCHI
Yyatca Mcnosib3oBaTb CBOW B3rA4bI HA MUP ANA
06BACHEHMA PA3NUYHBIX CUTYaAUUA, pelleHuns
BO3HMKaOLWMX NPO6EM U U3BNEYEHWS KUSHEHHbIX
ypokoB Oco3HaBaTb CBOM MHTEPECHI, HAXOAWUTb U U3y4YaTb
B y4ebHMKax No pasHbIM NpeameTam maTepuan (13
MaKCUMyMa), UMEeoL M1 OTHOLIEHME K CBOUM

IS

Bronorunyeckasn
Knaccndukaums
MonynAauma Kak
BnemeHTapHas
eanHnLa
bBOIOLUN

$4.2-
4.3

MonynauMoHHanA reHeTMKa. U3MeHUMBOCTb
reHopoHAa

OnpeaenstoT NoHATUA, opmupyemble B Xxoae
M3y4YEeHUA TEMbI: «KNOMNYNALMUOHHAA TEHETUKAY,
«reHopoHAY.

Ha3blBatOT NPUYMHBI UISMEHUYMBOCTU reHOdOHAA.
MpuBOAAT NPMMeEpbI, A0Ka3blBatOLWNe
npucnocobuTebHbIl (a4anTUBHBbINA) XapaKTep
NU3MeHeHn reHodoHAa.

ObcykaatoT Npobnembl ABUKYLLMX CUA 3BOAOLLUM
C NO3ULUIN coBpeMEHHOM bruonoruu.
CMmbIcioBOE YTEHME

[AaBaTb onpeaeneHve TepMmMHam
XapaKTepmn30BaTb 3/IEMEHTAPHYIO eAMHULY 3BOOLUN
(nonynsaumio), o6ocHOBbIBATL PO/b NONYAALNIA B
3KONOTMYECKMX cUCTEMAX. MPOBOANUTL CPABHUTENbHYIO
XapaKTePUCTUKY OPraHU3MEHHOro 1 NoNyAALUOHHO-
BMA,0BOr0 YPOBHEW OPraHU3aLLMm }KMBOKN NpUpoabI
[aBaTb onpefesieHne TepMUHAM
XapaKTepmn30BaTb OCHOBHbIE CUCTEMATUYECKNE
KaTeropuu; NpuU3HaKkun LLAapCTB }KMUBOW NpUPoabI
(oTmenos, Knaccos, CEMENCTB LLBETKOBbIX PacTEHUI;
NnoALapcTs, TUMOB M KNACCOB XMBOTHbIX). OnpeaenaTb
TAKCOHOMMUYECKYIO MPUHAANEKHOCTb PacTeHUM

P : cCaMOCTOATENbHO NOCTAaBUTDL Lieab PaboTbl, COCTaBUTL

NAaH M NOCAef0BaTeNbHOCTb AeNCTBUIM

.M : yMeHne HaxoamuTb HYKHY MHbOPMaUmIo,

MCNONb30BaATb PA3/INYHbIE UCTOYHUKM NOSNYYEHUS

MHGopMaLmu.

K : oTcTaBaTb CBOIO TOUKY 3pEHUA MPUBOAUTL APTYMEHTI,

NoATBEPXKAATb UX NPUMEpPaMM.

P ymetoT OLLeHUTb CTEMEHb YCNELWHOCTH CBOEM

MHOMBUAYaNIbHOW 06pa3oBaTe/IbHON AeATeNIbHOCTY.

I :aHaNN3MPYIOT, CPAaBHUBALIOT, KNaccuduumnpyet u

obobuaeT noHATUS;

NHM,
becepa,
nekums




naloT onpeaeneHmne NOHATUAM Ha OCHOBE U3YYEHHOro Ha
pasnuyHbIX NpegmeTax yuebHoro matepuana;

K- ymetoT cnywatb yumuTtena n oTeeyaTb Ha BONPOChI
Y4nUTbCA OCMbICAINBATL 3HAYUMOCTb JAHHOM TEMBI, YUUTLCA
MCMNo/ab30BaTb CBOMW B3rNAAbI ANA pewweHusa npobnem n
N3B/IEYEHMA KU3HEHHbIX YPOKOB

Yuarca ncnosb3oBaTb CBOW B3rAAAbl HA MUP ANA
06bACHEHUA PA3NIUYHBIX CUTYALNIA, peLleHnn
BO3HMKaOLWMX NPO6aEM U U3BSIEHEHUA }KUSHEHHDbIX YPOKOE
Oco3HaBaTb CBOWN MHTEPECHl, HAXOAUTb U U3y4aTb B
y4yebHMKax No pasHbIM NpeameTam matepuan (13
MaKCMMYyMa), UMEeILLMI OTHOLIEHWE K CBOMM

Bbopbba 3a Bopbba 3a cywecTBoBaHme. Popmbl 6opbObI 33 AaBaTb onpegeneHve TepmmnHam. HasbiBatb popmbl KY, rpynn.
cywiecTBoBaHue 1 cylwectsoBaHune. Popmbl ecTecTBEHHOro 0T60pa 60pbbbI 3a cywectBoBaHMe, GOPMbl €CTECTBEHHOTO paboTa
€CTeCTBEHHbIV OnpeaenstoT NoHATUA, popmMUpyeMble B Xoae oTbopa
oTtbop N3y4YeHUs TeMbl: «BHYTpMBMAOBaA bopbba 3a XapaKTepusoBaTb popmbl 60pbObI 3a CyLecTBOBaHME,

CYLLECTBOBAHMEY, KMEXBUA0BAA bopbba 3a po/ib ecTecTBeHHOro otbopa u ero popmbl. CpaBHUBATL
cylLecTBoBaHMe», «bopbba 3a cywecTsoBaHMe € CTabUNN3NPYIOWNIA U ABUKYLLMIA OT6OP. NpUBOAUTL
Heb1aronpUATHLIMKU YCI0BUAMM CPESbI», npuvmepbl aganTaunii Kak pesynbTaTa AencTeuns
«CTabUNN3MPYIOLLUIA ECTECTBEHHbIN OTOOPY, €CTeCTBeHHOro oTbopa, MPONCXOAALLETO MOA,
«ABUNKYLLMIA €CTECTBEHHbIN OTOOP». AasneHnem 60pbbObl 3a cylecTBOBaHME
XapaKkTtepusytoT popmbl 6opbbbl 3a cywectBoBaHME | P- BblAENAOT M OCO3HAKOT TO, YTO YKEe YCBOEHO, BHOCAT
W ectecTBeHHoro otbopa. HeobxoauMble AOMNOHEHUA.
MpuBOAAT NPUMEpPbI UX NMPOABIEHUA B NPUPOAE. M- nccnepytoT, HaXo4AT U OTOMPAIOT HeobXOANMYIO
Pa3pabaTbliBatoT 3KCNEPUMEHTbI MO U3YyUYEHWUIO MHPOPMALLMIO U CTPYKTYPUPYIOT ee.
AencTBuii 0Tbopa, KoTopble CTaHYT OCHOBOM K- cnylwatoT yuutens, oTeeyatoT Ha BONpPOChI
6yayLuero yyuebHo-Mccnef0BaTeNbCKONO NPOEKTa. OCO3HaloT aKTUBHOE B3aMMOAENCTBUE KUBbIX
CMbicnoBoe YTeHue OpPraHM3MOB C OKpY:KatoLwen cpenoi.

BuaoobpasosaH MNoHATWMe 0 MUKpo3Boaouumn. N3onauma. JasaTb onpeaeneHne TepmmHam. HasblBaTb OCHOBHble MHM,

ne leorpaduueckoe BuagoobpasoBaHme. dopmbl BUA006pa3oBaHMA becesa,

MuKposBontouus. M3onaums. PenpoayKkTueHan XapaKTepmn3oBaTb NPOLLECC MUKPO3BONOLUK, €r0 nekums

m3onauma. BuapoobpasosaHue. Meorpadmueckoe
BMAOO6pa3oBaHMe

OnpeaenstoT NoHATMA, opmupyemblie B Xoae
U3yYEeHUA TEMbI: KMUKPOIBONIOLMUA», KU30AALMUAY,
«PenpoayKTUBHAA U30AALMAY,
«BMAo00b6pasoBaHMey, «reorpadpuyeckoe
BMA006pa3oBaHME. XapaKTepU3yT MexaHU3Mbl
reorpadpuyeckoro BMao0obpasoBaHua c
MCMNO/SIb30BaHMEM PUCYHKA yyebHMKa. CMmbic/ioBOe
yTeHMe C NoCNeAyOLLMM BblABUNKEHNE TMNOTES O
APYTUX BOSMOXKHbIX MeXaHU3Max
BMA006pa3oBaHusA

OCHOBHble GOPMbI; NPUBOAUTL NPUMeEpbI. [loKa3biBaTb,
uTO ABMIKYLLEMY OTOOPY NPMHAANEKUT peLlatoLLan posb
B rpoLeccax Bnao06pas3oBaHmMsA, YTO HACNEeACTBEHHOCTD,
M3MeHUYMBOCTb, Hopbba 3a cyllecTBoBaHUe U
€CTeCTBEHHbI OT6OP ABNAIOTCA ABUKYLLMMU CUNAMU
3BO/IIOLMU. XapaKTepM30BaTb PO/b B BUA006pa3oBaHNM
PasNNYHbBIX MEXaHU3MOB N30NALUM

P- BHOCAT HeO6X0AMMbIE AOMONHEHUSA, BbIAENAIOT U
OCO3HalOT TO, YTO MOAJIEKUT YCBOEGHMIO.

M- CTPYKTYPUPYIOT y4ebHbI MaTepuas, BblaensatoT B
HeM rnasHoe

K- BOCNpMHMMAIOT MHPOPMALMIO Ha CyX, OTBEYaTb Ha
BOMPOCHI yunTens

Oco3HaloT MHOroobpasue }KMBOTHOIO MUpa Ha 3emne.




Makpoasontoum MoHATMe 0 maKpoasontoumn. HanpasaeHua AaBaTb onpegeneHne TepMnuHam. HasbiBaTb OCHOBHbIE NHM,
A MaKpo3BoaouMK. MyTn foCTUNREHUA TaKCOHOMMYECKMeE TPYMMbl, NPOLLECCDI, ABNAOLMECA becesa,
buonoruyeckoro nporpecca OBVXKYLLMMM CUNAMU MAKPO3BOOLUM nekyma
OnpepensatoT NoHATMA, popMmUpyemble B Xoae XapaKTepmn3oBaTb NOHATME «MAKPOIBONOLMAY;
N3YYEeHUA TEMbI: K MAaKPO3BOJIOLUAY, NpPMBOAUTL AOKA3aTENbCTBA MAKPOIBOIOLUN.
«HaMpaBAEHWA 3BONOLMUY, «BUONOTNYECKNI P- nhaHWpyoT N NPOrHO3MpPYHOT pe3y/ibTaT U BHOCAT
nporpecc», «6UoNOrMYecKnin perpeccy, HeobxoauMmble AOMONHEHMA.
«apomopdo3», «MaMoaaanTaLmay, M- Haxo4AT U oTOUPaAtOT Heobxoanmyo MHPopMaLULo U
«aereHepauma». XapakTepumsyoT rnasHble CTPYKTYPUPYIOT ee.
HanpaB/IEHNA 3BONOLUMN. K- BbICKa3bIBaOT CBOIO TOYKY 3peHUsA
CpaBHMBAOT MUKPO- N MaKpPO3BOJIOLMIO. Oco3HaBaTh CBOM WHTEPECH], HAXOIUTh U U3ydJaTh B
Ob6cyKaatoT Npobaembl MAaKPO3BOJIOLLUN C y4eOHHKaX 10 pa3HBIM IpeIMeTaM MaTepuai (13
OJHOKNACCHUKAMM U yUUTENEM. MaKCHUMYMa), UMEIOLUI OTHOILIEHUE K CBOUM
PaboTatoT ¢ 4OMNONIHUTENbHBbIMU HHTCPECAM.
NHPOPMALMOHHBIMU UCTOYHMKAMM C LeNbiO
NnoAroToBKM cOOBLWEHN AN MynbTUMeaNa
npeseHTauum o pakTax, 40Ka3blBaOLWMX
3BOIOUMIO
Ob6obuwatoLwmi BbicTynatoT ¢ coobueHunamm, obeyaatoTt [aBaTtb onpeaenieHne TepmMmHam. HasbiBaTb 3Tanbl 1
YPOK-CEMUHAP COO0bLLEHMA C OAHOKIACCHUKAMM U YUUTENAMM BUAbl 3BOJIIOLMN; MEPEYNCIATD UX CBOMCTBA U 3HAYEHUE
XapaKTepmn3oBaTb 0COBEHHOCTH
P:YmetoT opraHn30BbIBaTb BbINOJIHEHWE 334aHUI
yunTens, aHaaM3nMpoBaTb pe3yibTaTbl CBOEN PaboTbl Ha
YpOKe.
M: YmetoT BOCNpon3BoaMTb MHPOPMALUIO NO NaMATH,
[aBaTb onpeaeneHne NOHATUAM, CTPOUTb peyeBble
BbICKa3blBaHWA, YCTAaHaBANBATb NPUUYNHHO-
CcneAcTBEHHbIE CBA3M.
K: YmeHue paboTatb B rpynnax, obcyaatb
BbibMpatoT LenieBble M CMbICN0BbIE YCTAaHOBKW B CBOUX
OEeNCTBUAX M NOCTYMNKax .
DKOCUCTEMHbBIA YPOBEHb - 6
CoobuiecTso, BroTturyeckoe coobuecTso, nam 6MoueHos. TepmMuHam. HasbiBaTb NpMpoaHble coobuiecTea. MHM,
3KOCUCTEMA, dKkocuctema. broreoueHos MepeyncnaTb anemeHTbl 3KoToNa, 6uotona u becesa,
6uoreoueHo3 OnpeaensitoT NOHATUA, bopMUpyeMble B X04e buoreoueHosa nekyma

U3ydeHnsa Tembl: «BUOTUYECKOE COOBLLECTBOY,
«BMoLEHO3», «3KoCUCTEMa», «BUOoreoL,eHo3».
OnucbIBatoT M CPAaBHMBAIKOT SKOCMCTEMDI
Pa3/IMYHOrO YPOBHA.

MpMBOAAT NPMMEPbI SKOCUCTEM PA3HOro YPOBHS.
XapaKTepu3yloT akBapnym KaK UCKYCCTBEHHYHO
aKocucTemy

XapaKTepun3oBaTb NPMPOAHble coobLLecTBa, UX
OCHOBHbIE CBOMCTBA M 334a4K;

NepeyYncnsaTb BaxKHeNLLIMEe KOMNOHEHTbI 3KOCUCTEM U UX
KnaccudurKaumio; posb PeryiaTopos B NognepKaHum
YCTOMYMBOCTU 3KOCUCTEMBI. MPOBOANTL CPABHUTENBbHYIO
XapaKTepUCTUKY coobLLecTBa, SKOCUCTEMDI,
6uoreoueHo3a. MpnBoAUTL NPUMEPbI €CTECTBEHHbIX U
MCKYCCTBEHHbIX CO0bLLECTB

P- onpefensioT wenb paboTbl,, KOPPEKTUPYIOT 3HAHUA

. M- aHanusupytoT 1 andpdepeHUnpyoT NoayYeHHbIe
3HaHMA.




K- yMeroT ciymats yauTens u OTBE4aTh Ha BOTIPOCHI
Yyatca ucnosib3oBaTb CBOM B3rNAAbI HA MUP ANA
06bACHEHMA PA3INYHBIX CUTYaLNIA, peLleHna
BO3HMKAOLWMX NPOBAEM U U3BJEUEHUA }KUSHEHHbIX
ypokoB Oco3HaBaTb CBOM MHTEPEChl, HAXOAUTb U U3yyaTb
B y4ebHMKax No pasHbiM NnpegmeTam maTtepuan (U3
MaKCMMYyMa), UMEIOLL I OTHOLIEHWE K CBOMM

5 Coctas n Buposoe pasHoobpasume. Mopdonornyeckas un AaBsaTtb onpeaeneHne TepMmnmHam. HasbiBaTb rpynnbl NHM,
0 CTPYKTYpa NPOCTPaHCTBEHHAA CTPYKTYpa coobLLecTB. OpPraHM3moB, COCTABAAIOLLNE TPOPUUECKYIO CTPYKTYPY becesa,
coobuiecTsa Tpoduueckan cTpyKTypa coobuiectsa. Muwiesan coobLecTBa; NepevncanTb CBA3M B IKOCUCTEMAX nekuma
uenb. NMuwesan ceTb. *KM3HeHHbIe Gopmbl. (TeppuTopmanbHblie, NULLEBBIE, MEXMNOMNYNALMUOHHbIE)
Tpoduueckunit ypoBeHb XapaKTepunsoBaTb MOPGONOrMYECKyo 1
OnpegenstoT NOHATUA, GopMUpyeMble B XO4e NPOCTPAHCTBEHHYHO CTPYKTYpPY CO0bLLECTBA; 3HAYEHME
N3yYeHUs TeMbl: «BMAOBOE pasHoobpasue, BMA0BOr0 pa3HOObPa3MA KaK NokasaTena COCTOAHUSA
«BWAO0BOM COCTaB», «aBTOTPODbI», «reTepoTpodbl», | coobLiecTBa;.
«NPOAYLLEHTbI», KKOHCYMEHTbI», «PeayLLeHTbI», P - opraHn30BbIBAOT BbIMOIHEHWE 3343aHNUN yunTeNs,
APYCHOCTbY», «peKkue BUabI», AenatoT BblBOAbI MO pe3yabTaTam paboTsl.
«BUAbI-CpefoobpasosaTeiny. XapaKTepusyoT M- ymetoT paboTaTb C TEKCTOM, BbIAENATH B HEM
MOPdONOrMYECcKY0 M NPOCTPAHCTBEHHYIO rnaBHoe.
CTPYKTYPY COOOLLECTB. AHANN3UPYIOT CTPYKTYPY
61MOTUYECKUX COOBLLECTB MO CXEME K- BbIpaatoT B OTBETAaxX CBOW MbIC/MU
OCMBbIC/IMBAIOT €AMHY0 NPUPOLHYIO LENOCTHOCTb
5 MexBuaosble Tunbl BUOTUYECKMX B3AMMOOTHOLLEHNA. JaBaTtb onpeaeneHne TepMnHam. HasbiBaTb BUAbI MHM,
1 OTHOLWEeHUA HeWTpanmsm. AMeHcanmsm. 61OreoLEeHO30B; NEPeUYUCIATb OXPaHHbIE MEPONPUATUSA becesa,
OpraHn3moB B KommeHcannsam.Cumbunos. NpoTokoonepawus. Mo COXPAHEHMUIO IKOCUCTEM nekuma
aKocucTeme MyTtyanunam.KoHKypeHumMA. XMLHNUYECTBO. XapaKTepmn3oBaTb 3KO/IOMMYECKYHO CYKLLeCcuto, ee
Mapasntusm NPUPOLY U MEXAHWU3MbI; CTaZ UM CYKLECCUU (MepBUYHYIO,
OnpeaenaoT NOHATUA, bopMUpyeMble B Xo4e BTOPMYHYIO); 06OCHOBbIBATb 3HAYEHME CYKLeCCUIA.
N3YYEHUS TEMbI: KHEUTPANIU3M», KAMEHCANTU3MY, BblAensaTb CXoACTBa U Pasinymnsa B GYHKLUMOHNPOBAHUM
KKOMMEHCANN3M», KCUMBUNO3Y, Ha3eMHbIX U BOAHbIX 3KOcMcTeM. [laBaTb
«NPOTOKOOMEepaLma», KMyTyaninsm», XapaKTEPUCTUKY AeATENIbHOCTM Ye/I0BEKA KaK 0gHOMY U3
CKOHKYPEHUMAY, KXMLLHMYECTBO», KMAPA3UTU3MDP. perynampyoLwmx GakTopoB B 3KONOTMYECKMX CUCTEMAX
PelatoT skonormyeckme 3a,a4um Ha NPUMeEHeHMe P- Pa3BMBaloT HaBbIKM CAMOOLLEHKWN 1 CamMOaHa un3a.
3K0/I0rMYECKNX 3aKOHOMEPHOCTEN. M- ymeloT CTPYKTYpMpOBaTh y4ebHbIi maTepuan,
MpuBOAAT NPUMEpPHI MONOXKUTENBHBIX U BblAENATb B HEM [N1aBHOE
OTpMLATENbHbIX B3aMMOOTHOLIEHUI OpraHn3moB B | K- BbICKa3bIBalOT CBOKO TOUKY 3peHuUA
nonynaumax OCO3HaloT aKTUBHOE B3aUMOAENCTBUE KUBbIX
OpPraHM3MOB C OKpY:KatoLen cpenoi.
5 MoToku [OTOKM BeLLecTBa U SHEPTMKN B SKOCUCTEME. JaBaTb onpegeneHne TepmmHam. HasblaTb rpynnbl NHM,
2 BelLecTBa u Mupammabl YucneHHocTn n buomaccol OpPraHM3mMOB, COCTABAAOLLNX TPODUUECKYIO CTPYKTYPY becena,
3Hepruu B OnpeaenstoT NOHATUA, bopMUpyeMble B Xo4e coobluectsa nekuma
aKocucTeme N3y4YeHMUA TEMbI: «MMPAMMLA YUCNEHHOCTU U XapaKTepmn3oBaTb NOTOKM SHEPTUU U BELLECTBA B

6rnomaccol».

[aloT XapaKTepUCTUKY PO aBTOTPODHbLIX U
reTepoTpodHbIX OPraHM3MOB B IKOCUCTEME.
PelwatoT aKolorMyeckme 3a4aum Ha NPUMeEHeHMUe

9KOCUCTeMax, Kosim4yectBeHHble USMeHeHNA sHepPrun B
npouecce nepeHoCa ee No nuuwesbiM Uenam, nnpamumabl
yncneHHocTM u 6nomaccol. O60CHOBLIBATH
Hel'lpepblBHbIVl NPUTOK BeLLeCTB U3BHE KaK




3KO/1I0TM4eCKUX 3a KOHOMepHOCTeVI

Heobxoaumoe ycnosue GyHKLMOHMPOBaHUA
aKocucTembl. COCTaBAATb Lienu NUTaHUA

P - opraHn30BbIBAtOT BbIMOJIHEHWE 33aaHUI yunUTens,
[enatoT BbIBOAbI NO pe3yibTatam paboTbl.

M- ymetoT paboTaTh C TEKCTOM, BbIAENATH B HEM
rnaBHoe.

K- BblparKaloT B OTBETAX CBOU MbIC/IU

OCMbICIMBAIOT eANHYIO MPUPOLHYHO LIESIOCTHOCTb

5 Camopassutue CamopasBuTHE IKOCUCTEMbI. IKONOTUYECKan JaBaTb onpeaeneHne TepmmHam. HasbiBaTb BUAbI MHM,
3 3KoCUCTEMDI. cyKkueccua. PaBHosecwe. MNepBrYHas cykueccus. 61oreoL,eHO308B; NEPEUYNCNATL OXPAaHHbIE MEPONPUATUA becena,
JKosornyeckas BTopuyHasa cykueccus No COXPaHEHMUIO SKOCUCTEM nexkuma
cyKueccua OnpeaenatoT NoHATUA, bopMmupyemble B Xoae XapaKTepmn3oBaTb 3KO/IOMMYECKYHO CYKLLeCcuio, ee
N3y4YeHUs TEMbl: K PaBHOBECUEY, «MEPBUYHAA NPUPOAY U MEXaHW3Mbl; CTaAMM CYKLECCUU (MepBUYHYIO,
CYKLeccusa», K BTOPMUYHAA CYKLLeCCUAN. BTOPMYHYI0); 060OCHOBbIBATb 3HaYEHME CYKLLECCUIA.
XapaKkTepu3yroT NpoLeccbl CaMopa3BUTUA BblAenaTb CXo0ACTBa U Pasivumns B GYHKLMOHUPOBAHUM
3KOCUCTEMBI. Ha3eMHbIX U BOAHbIX 3KOcMcTeM. [laBaTb
CpaBHMBAlOT NEPBUYHYIO M BTOPUYHYIO CYKLECCUU. | XapaKTEPUCTUKY AEATE/IbHOCTU YEN0BEKA KaK 04HOMY U3
PaspabaTbiBatoT NaaHa ypoKa-3KCKypCum perynampyoumx GakTopoB B 3KONOTMYECKUX CUCTEMAX
P- Pa3BMBaloT HaBbIKM CAMOOLLEHKMN 1 CamMOaHan3a.
M- yMetoT CTPYKTYPUPOBATb Yy4ebHbIN maTepuan,
BblAE/ATb B HEM F1aBHOE
K- BbICKa3bIBalOT CBOO TOUKY 3peHusA
OCO3Hal0T aKTMBHOE B3aMMOZAENCTBME HKMBbIX
OpraHM3MOB C OKpYKatoLLen cpeaon.
5 0606Lwwatowmnit IKCKypcua B bruoreoueHos AaBaTb onpeseneHne TepMmnHam. HasbiBaTb 3n1€MeHTbI
4 YPOK —3KCKypcumaA FoToBAT 0TYeT 06 3KCKYypCUMU 61OLEHO30B; NEPEUYNCNATb UX CBOWMCTBA U 3HaYEHNE
XapaKTepmn3oBaTb 0COBEHHOCTH
P:YmetloT opraHn30BbIBaTb BbINOJIHEHWE 334aHUI
yuuTens, aHaaM3MpoBaTb pesybTaTbl cBOeN paboTbl Ha
YpOKe.
M: YmeroT BOCNPOM3BOAMTL MHOOPMALMIO MO NAaMATH,
AaBaTb onpeseneHne NOHATUAM, CTPOUTL peyeBble
BbICKA3blBaHWA, YCTaHABNMBATb MPUYNHHO-
CNneAcTBEHHbIE CBA3W.
K: YmeHune paboTathb B rpynnax, obcyaatb
Bbl6UpatoT uenesblie U CMbICI0BbIE YCTAHOBKMW B CBOUX
AEeNCTBUAX U MOCTYNKaXx .
BuocdepHbiii ypoBeHb - 11
5 Buocdepa. Buocdepa. Cpepoobpasyollas AeaTe/bHOCTb JaBaTb onpeaeneHne TepmmHam. HasbiBaTb cpefpbl MHM,
5 Cpenoobpasyto OpraHnU3moB YKU3HU XKMBbIX OPraHN3mMoB; GaMUANN YUYEHDIX, 6ecena, nek
was OnpeaenstoT NoHATUA «brochepa», «BoaHan paboTaBlnx B 061acTu n3ydeHns buocdepbl
[eATebHOCTb cpena», «Ha3eMHO-BO3AyLLIHaA cpeaa», «no4say, OpPraHM3MOB K XXW3HW B onpeaeneHHon cpeae
OpraHn3mosB «OpraHM3mbl Kak cpesa obutaHuaA», XapaKTepun3oBaTb cpesbl 0OOUTAHUA OPraHM3MOB,

«mexaHun4eckoe BO3LI,e[/‘ICTBVIe»,
((¢M3MKO-XVIMW-IECKOE BO3AeﬁCTBMe)),
«nepemeuieHne selectea», «rymycr»,

0Co6eHHOCTH Pa3nnYHbIX cpen XXU3HN, I'IpVICI'IOCO6J'IEHMF|
KUBbIX
OPraHM3mMoB K XXU3HU B OﬂpeAEHGHHOVI cpeae, KOTopble




«bUNbTPaLMUAY.

XapaKTtepusytoT buocdepy Kak rnobanbHyo
aKoCUCTEMY.

MprBOAAT NPUMEPbI BO34ENCTBUA KUBbIX
OpPraHM3MOB Ha Pas/iMyHble Cpeabl KU3HU

BblpaboTannck B npotiecce

P- BblAENAIOT M OCO3HAIOT TO, YTO Y3KE YCBOEHO, BHOCAT
HeobxoaMMble AONONHEHUA.

M- nccnenytoT, HAXOAAT U OTOUPAOT HEOOXOAMMYIO
MHPOPMALMIO U CTPYKTYPUPYIOT ee

K- cnywwatoT yuutens, oteBeyatoT Ha BONpOChI
Oco3HaBaTh €IUHCTBO U LEIOCTHOCTh OKPYKAIOIIETO
MHpa.

BbicTpanBaTb COBCTBEHHOE LENIOCTHOE MUPOBO33PEHNE

KpyrosopoTt KpyrosoporT BewecTs B 6uocdepe. AaBaTb onpeaeneHne TepMnHam. HasbiBaTb 6MOreHHble UHM,
BELLEeCTB B Buoreoxmmmnyeckuii LMKn. buoreHHble 3/1EMEHTbI; NePevncanTb BUOreoXMMmmYecKne LUKbI becena,
6uocdepe (nmMTaTenbHble) BewecTBa. MUKpoTpodHbIe U XapaKTepmn3oBaTb OCOBEHHOCTM KPYroBOPOTA BELLECTB B | NIEKLMA
MaKpoTpodHble BelecTBa. MMKpO3ieMeHTbl npupoae, ero 3Ha4yeHune; NOCNeACTBMA HApyLLUEHUA
OnpeaenstoT NOHATUA «B6MOreOXMMMNYECKUIM UMK, | KPYroBOpOTa BelecTs B buocdepe; bGuoreoxmmmyeckme
«BUoreHHble (MMTaTeNbHbIE) BELLLECTBAY, LMK/l @30Ta, yraepoga n ¢ochopa; 06bACHATL posb
KMWKPOTPODHbIE BELLECTBAY, KMAKPOTPODHbIE KMBbIX OPraHM3MOB B NOAAEPKaHMM KPYroBopoTa
BELLECTBAa», KXMUKPO3NEMEHTbI». BMOreHHbIX 3/1eMEHTOB
XapaKTepu3yoT OCHOBHble BUOreoxnmmyeckune P : camocToaTenbHO CTaBAT Lenn paboTbl, COCTAaBAAOT
UMKAbI HA 3emne, UCNo/b3YA UANOCTPaLMK NnjaH ¥ NOCNeao0BaTeNbHOCTb A4ENCTBUIN OLLEHUBAIOT
yyebHMKa. CTeneHb YCMnewHOCTN CBOe NHAMBUAYANbHON
YcTaHaBAMBAKOT NPUYNHHO-CNEACTBEHHbIE CBA3N obpasoBaTenbHON AeaTenbHocTU. No3HaBaTenbHble YY/,
MexKay bromaccoli (NPoAyKTUBHOCTBIO) BUAA U €T0 | : YMEIOT HaX04MUTb HYXKHYI0 MHPOPMALIMIO, UCMONb3YIOT
3HayeHWem B nogaeprkaHnu GyHKLMOHUPOBAHUA pasnnYHblE UCTOYHUKU NOJIyYeHUA MHPOPMaLUN.
coobuiecTBa KoMMyHUKaTMBHble YY/] : OTCTaBaloT CBOIO TOUKY 3peHna
NPUBOAAT apryMeHTbl, NOATBEPKAAIOT UX NPUMEpPaMK, ¢
AOCTOMHCTBOM MPU3HAIOT CBOM OLLUMBKM 1 KOPPEKTUPYIOT
3HaHWA, B3aMMOOLEHUBAIOT ApYr Apyra.
Y4nTbCA 0CMbICIMBATb 3HAYMMOCTb AaHHOW TEMbI,
YUYMTbCA UCMOb30BaTb CBOW B3rNALbI 411 PeLueHns
npobaem v N3BJAEYEHUA }KU3HEHHDBIX YPOKOB
SsontoumA 3sontoums buocodepsbl. Kneoe BelLecTso. [AaBaTb onpeaeneHve TepMmmHam. HasbiBaTb GMOreHHble MHM,
6uocdepsl BuoreHHoe BelecTBo. BMOKOCHOE BeLLecTBo. 3/1eMeHTbl; NepeuncanaTb BUoOreoxnmmyecKne LUKbI 6ecena, nek

KocHoe BelecTBo. IKOA0rMYECKMIM KpU3nc
OnpeaenstoT NOHATUA «KMBOE BELLLECTBOY,
«BuoreHHoe BelLecTBo», «BUMOKOCHOE BELLLECTBOY,
«KOCHOE BelLLeCTBO», «3KOI0rMYECKUN KPpU3UCH.
XapaKTepu3ytoT npoLeccbl paHHero aTana
aBositouun 6uocdepbl.

CpaBHMBalOT 0COBEHHOCTU KPYroBopoTa yrieposa
Ha pasHbIX 3Tanax 3sosouMmn 6nochepbl 3emau.
O6bACHAIT BO3SMOKHbIE MPUYMHbI SKONOTMYECKUX
KPW3MCOB.

YCTaHaBAMBAIOT NPUYNHHO-CNELACTBEHHbIX CBA3M
MeXay AeATeNIbHOCTbIO YeNoBeKa U
3KONI0TMYECKMMU KpU3ncamm

XapaKTepmn3oBaTb 0OCOBEHHOCTM KPYroBopoTa BELLECTB B
npupoze, ero 3HaYeHne; NoCNeACTBUA HApyLIEeHUs
KpYroBopoTa BeLLecTs B buocdepe; broreoxmmmyeckune
LMK/l @30Ta, yraepoda n ¢ochopa; 06bACHATb ponb
YKUBbIX OPFraHN3MOB B NOAAEP!KAHUN KPYroBOpOTa
6MOreHHbIX 3/1eMeHTOB

P- BblAENAOT U OCO3HAIOT TO, YTO Y¥Ke YCBOEHO, BHOCAT
HeobxoauMmble JOMNONHEHMA.

M- nccneaytoT, HaXO4AT M OTOMPAIOT HEOBXOANMYIO
MHPOPMALMIO U CTPYKTYPUPYIOT ee

K- cnywatoT yumutens, otBeyatoT Ha BONpOChl
Oco3HaBaTh €MIUHCTBO U IEIOCTHOCTH OKPYKAIOIIETO
MHpa.

BblcTpanBaTb COBCTBEHHOE LLENIOCTHOE MUPOBO33PEHNE




uma

5 fvnotesbl [MnoTe3sbl BO3HUKHOBEHUA }KU3HM. Ha3blBaTb OCHOBHbIE rMMNOTE3bl BO3HUKHOBEHUA XXU3HMU UHM,
8 BO3HWKHOBEHUA KpeaunoHnsam. Camonpoun3BoanbHOE 3apoXaeHune. XapaKTepmn3oBaTb OCHOBHbIE TMNOTE3bl BOSHUKHOBEHMA becesa,
KU3HU f'MnoTesa ctaunMoHapHOro coctoaHMA. F'mnoTesa KU3HU (KpeaLmMoHU3M, pasnnuma B NoaAX04ax PEUIMU U | NeKumA
naHcnepmuu. f’mnotesa 6UOXMMUYECKOWN IBONOLUMMN | HAYKU K OO BACHEHNIO BO3HUKHOBEHWSA KMU3HW; FTMNoTe3a
OnpepensatoT NOHATUA «KPeaUuNoHU3MY, CaMOMNpPOU3BO/IbHOTO 3aPOXKAEHNA XKU3HU; TMNoTe3a
«CaMOrMpPOUn3BOJIbHOE 3apOXKAeHUe», «rnnoTesa naHcnepmmu; rmnoTesa BUOXMMMYECKOM 3BOIIOLLUN
CTaLMOHAPHOTO COCTOAHUAY», KTUMOTe3a P- BHOCAT Heob6X04MMble [ONONHEHWUSA, BbIAENAOT U
naHCNepmum», «rmnoTesa bnoxmmmyeckom OCO3HAIOT TO, YTO MOANENKUT YCBOEHUIO.
3BOIIOLUMMY. XapaKTepU3yoT OCHOBHbIE TMMNoTe3bl M- CTPYKTYPUPYIOT y4eOHbIN MaTepuan, BblAENAOT B HEM
BO3HWKHOBEHMSA XU3HM Ha 3emne. ObcyKaatoT rnasHoe
BOMPOC BO3HUKHOBEHUA XU3HU C K- BocnpuvHMMatoT MHGOPMALMIO Ha C/lyX, OTBEYATb Ha
OAHOK/IACCHUKaMM 1 yuntenem BOMPOCHI yunTena
OCMbICNMBAOT €AMHYI0 NPUPOAHYIO LLeNOCTHOCTb
5 Pa3sutne Pa3sBuTHE NpeacTaBAEHN O MPOUCXOXKAEHUN Ha3blBaTb 3Tamnbl PAa3BUTUA NPEACTABAEHUI O NHM, 6eceza,
9 npeacTaBaeHUi M3HU. CoBpeMeHHOoe COCTOAHUE Npobaembl BO3HWKHOBEHUU KU3HU nekuua
o OnpepenaoT NOHATMA «KOaLEepBaTb», XapaKTepu3oBaTb OCHOBHbIE 3Tamnbl Pa3BUTUA XKU3HM Ha
NPOUCXOXKAEHUN «NPOBUOHTBI», KTMNOTE3a CUMBUOTUYECKOTO Bemsie; rMnoTesy abMOreHHOro 3apoXKAEHUSA KU3HN U ee
PKU3HMN. NPOUCXOXKAEHNA 3YKAPUOTUYECKUX KNETOKY, BKCMepMMeEHTaNbHOE NoATBepKAeHWe (rMnoTesa OnapuHa
CoBpemeHHoe «ruMnoTesa NPOUCXOXKAEHUA dYKapMUOTUYECKUX — XongeinHa); coBpeMeHHble rMnoTesbl NPOUCXOXKAEHUA
cocToaHue KNeTOK N UX OpraHoMa0B NyTem BNAYMBaHUA PU3HU
npobnembl KNETOYHOM MeMbBpaHbI», KNPOreHoT», P- BHOCAT HeObXxoAMMble AONONHEHWS, BbIAENAIOT U
«3ybaKkTepun», «apxebaktepumn». XapakTepusyloT  [0CO3HAIOT TO, YTO NOAJIENKUT YCBOEHUIO.
OCHOBHbI€ 3Tanbl BO3HUKHOBEHUSA U PA3BUTUA M- CTPYKTYPUPYIOT y4ebHbIM MaTepuan, BblAeNAT B HEM
KU3HU Ha 3emne. rnasHoe
OnucbIBalOT NONIOXKEHNA OCHOBHbIX rMNoTe3 K- BocnpuvHMMatoT MHGOPMALMIO Ha CAlyX, OTBEYATb Ha
BO3HWKHOBEHMA XN3HU. CPaBHMBIOT rMNoTes3bl BOMpOCHI yuntena
A.N.OnapuHa n k. XongenHa. OcmbiCAnBaOT eANHYIO NPUPOLHYIO LLeNOCTHOCTb
ObcykaatoT Npobnembl BOSHUKHOBEHMA U
Pa3BUTUA XKM3HU C OLHOKNACCHUKAMU U yUnUTENEM
6 PasButme Kn3Hu OcHoOBHbIe 3Tanbl Pa3BUTMA XMU3HM Ha 3eme. Jpbl Ha3blBaTb 3Pbl M Nepuoabl, KpynHble apomopdo3sbl KM3Y, nna.
0 Ha 3emne. Ipbl ApeBHeNWen U APEeBHEN KU3HU XapaKTepmn3oBaTb COCTOAHNE OPraHNUYECKOro Mmmpa Ha paboTa

OpeBHenwen n
OpPEeBHEN }KU3HU

OnpeaenaoT NOHATUA «3pa», «NepUoa», «3MoxXa»,
«KaTapxein», «apxen», «KNpoTepo30omn»,
«Maneo3omn», «Me30301M», KKaMHO30M»,
«NaNeoHTONOMUAY, KKEMBPUIA», KOPAOBUKY,
KCUNYP», «AEBOHY», KKAPOOH», «NMepmby,
KTPUNOBUTBI», KPUHUOPUTBIN, KKMUCTENEPLIE
pbIbbI», «cTerouedannl», «KUXTUOCTETNY,
«Tepancuably. XapakTepusyoT pa3BUTUE KU3HU Ha
3em/ie B 3pbl APEBHENLIEN U APEBHEN KU3HU.
MpuBOAAT NPUMEpPbI OPraHNU3MOB, HAaCeNABLLMX
3em/10 B 3pbl ApPeBHeMLWeN N APEeBHEN XKU3HW.
YcTaHaBANBAKOT NPUYUHHO-CNEACTBEHHbIE CBA3N

NPOTAMKEHUM apXENCKOM 3pbl, BarkHelLwne apomopdosbl
apxenckon,

P- BHOCAT HeObXx0AMMble AO0NONHEHUS, BbIAENAIOT U
OCO3HAOT TO, YTO MOANEKMUT YCBOEHMUIO.

M- CTPYKTYpUPYIOT y4ebHbI MaTepuran, BblAENAIT B HEM
rnasHoe

K- BOCMpUMHMMAIOT MHOOPMALMIO HA CAIyX, OTBEYATb Ha
BONPOCHI yunuTens

OcCMbICIMBAIOT eANHYIO NPUPOAHYIO LLeNIOCTHOCTb




mexay ychosmnamm cpeapl obuTaHuAa u
3BOZTIOUNOHHbIMU NpouecCamMin y pasainyHbIX rpynn
opraHmM3amoB. CMbIC/I0BOE YTEHUE C NoCAeayoWNM
3anNo/IHEHNEM Ta6J'IMLI,bI

VPOK-3KCKypCuA

reonornyeckoe obHaxkeHue
loToBAT oTYeT 06 aKCKypCcUm

3BOJIIOLMOHHDbIE 3Tanbl B }XU3HU 3eMN; NepeyuncaaTb nx
CBOICTBA M 3HaYeHue

XapaKTepu3oBaTb 0COBEHHOCTH

P:YmeloT opraHn30BbIBaTb BbIMOAHEHWE 3a4aHN
yuuTens, aHaAM3nMpoBaTb pesyabTaTbl CBOEN PaboTbl Ha
ypoke.

M: YMmeroT BOCNPOU3BOAUTE MHOOPMALMIO MO NaMATH,
AaBaTb onpegesieHne NOHATUAM, CTPOUTb peyeBble
BbICKA3blBaHWA, YCTaHAB/IMBATb MPUYNHHO-
CNeACTBEHHbIE CBA3MW.

K: YmeHue paboTathb B rpynnax, obcykaatb

BbibupaltoT uenesblie U CMbICN0OBbIE YCTaHOBKMW B CBOMX
[eNCTBUAX M NOCTYNKaXx .

PasBuTHE KN3HMU PasBuTHE KU3HM B Me3030€e U KallHo30e Ha3bIBaTb 3pbl ¥ NEPUOAbI; KpyNHble apomopdo3bl U KM3Y, nHa,.
B me3030€e 1 OnpenenaT NOHATUA «TPUAC», KIOpa», KMen», nanoagantauunm paboTa
KalHo30e «AMHO3aBPbI», «CymMyaTble MIEKONUTAOWMEY, XapaKTepmM30BaTb COCTOAHUE OPraHNUYECKOro M1pa B
«NJaLeHTaPHbIE MNEKOMUTAIOLLMEY, KMANIEOTEHY, Me3030€, OCHOBHble apomopdo3bl U MAMOaZANTALUNK,
KHEOreH», KaHTPOMOreH». pasBUTUE KU3HWU B KAMHO30€; 3HaTb OCHOBHblE
XapaKTepu3yoT OCHOBHblE NepPUOAbl Pa3BUTUA HanpaB/NEHWA 3BONIIOLMMN PACTEHUI N UBOTHbIX.
YKU3HU Ha 3em/ie B Me3030€e U KallHo30e. O6BbACHATL CMEHY FOCNOACTBYIOLMX FPYNN pacTeHUM U
MpuBOAAT NPUMEpPbI OPraHU3MOB, HAaCENABLUUX YKUBOTHbIX (NPUBOAMUTL NPUMEPBI
3emnto B KaliHO30€e 1 me3030e. P- BHOCAT Heob6X04MMble [ONONHEHWSA, BbIAENAOT U
YcTaHaBAMBAKOT NPUYNHHO-CNEACTBEHHbIE CBA3MN OCO3HAOT TO, YTO MOAJIEKUT YCBOEHUIO.
MEXAY YCNOBUAMMU Cpeabl 0bUTaHMA 1 M- CTPYKTYPUPYIOT y4eOHbIN MaTepuan, BblAeNAOT B HEM
3BOJIIOUMOHHbBIMM NPOLECCAMM Y PA3INYHBIX FPYNN | F1aBHOe
opraHnMamoB. CmMbIcn0BOE YTeHUe ¢ nocneayowmm | K- BocnpuHMmaoT MHGOPMALLMIO HA CAYX, OTBEYATb Ha
3anosHeHnem Tabanupl. BOMNPOCHI yunuTens
Pa3pabaTbiBatoT NaaHa ypoKa-3KCKYpCun B OcCMbICIMBAIOT EAMHYIO NPUPOAHYIO LLENOCTHOCTD
KpaeBeAuYeCcKnin my3en Uim Ha reosiormyeckoe
obHaxeHue
O606LwWwatomnin JKCKypCUA B KpaeBeaYECKUN My3en UM Ha AaBaTb onpejesieHne TepMmHam. HasbiBaTb

AHTpOnoreHHoe
BO3JeNcTBUE Ha
6uocoepy

AHTpOnoreHHoe Bo3AencTBMe Ha buocdepy.
Hoocdepa. MpupoaHbie pecypcbl

OnpeaenstoT NOHATUA «aHTPOMNOreHHoe
BO34eMNCcTBUE Ha buochepy», «Hoochepar,
«NPUPOAHbIE PECYPCbI.

XapaKTepu3yloT YenoBeKa Kak buocoumanbHoe
CyLLecTBO.

OnMCbIBAIOT 3KOIOTMYECKYIO CUTYaLLMIO B CBOEN
MECTHOCTH.

YCcTaHaBAMBAOT NPUYMHHO-CNEACTBEHHbIE CBA3U
MeXay AeATeNbHOCTbIO YeNoBeKa U

P- BHOCAT HEO6X0OAMMblE AOMOSHEHWSA, BbIAENAIOT U
DCO3HAOT TO, YTO NOAJIEKUT YCBOEHUIO.

[1- CTPYKTYPUPYIOT yYebHbIi MaTepuan, BbIAENAIOT B HEM
rnaBHoe

K- BocnpuHMMAaIOT MHPOPMaLMIO Ha C/yX, OTBeYaTb Ha
BOMPOCHI yunTens

OCMbICAIMBAIOT €4AMHYH0 NPUPOAHYIO LEAOCTHOCTb




3KON0MM4YeCKMMUN Kpnsncamm

6 | 1 |OcHoBbI PauumoHanbHoe npuposononb3osaHue. O6LLecTBO P- BbloEnAlT U 0CO3HAIOT TO, YTO YrKE YCBOEHO, BHOCAT
4 | 0 paunoHanbHoOro ofHopasoBoro notpebieHuns HeobxoauMmble AOMNONHEHMA.
NpMpPoAON0Ab30Ba OnpepenstoT NOHATMA «paLMoHaNbHOe M- uccneaytoT, HaXo4AT M OTOUPAIOT HEOOXOAUMYIO
HWA NpUpoAono/b30BaHNEY, KOOLLECTBO MHOOPMaALMIO U CTPYKTYPUPYIOT ee
04 HOPa30BOro NoTpebneHuaA». XapaktepusyoT
COBpPEMEHHOE Ye/I0BeveCcTBO KaK «obLwecTBo K- cnywatoTt yuntens, oTBevatoT Ha BONpPOChI
04 HOPa30BOro notpebaeHma». Oco3HaBaTh €IUHCTBO U LEIOCTHOCTh OKPYXKAIOIIETO
O6cyKaatoT OCHOBHbIE MPUHLUUMbI PaLMOHanbHOro | MuUpa.
NCNONb30BaHUA MPUPOLHbIX PECypcoB BbicTpanBaTb cCOBCTBEHHOE LENOCTHOE MUPOBO33PEHNE
uma
6 | 1 |0606LwWatowmit YpoK-KoHdpepeHuua JasaTb onpegeneHne TepmmHam. HasbiBaTb OCHOBHblE
5 1 lypok- BbiCTynatoT ¢ COObLWEHMUAMM MO TEME. rnobanbHble NPobaembl YHeNOBEYECTBA; MEPEUNCAATb UX
KoHbepeHUuuA MpeacTaBsAtoT pesynbTaTbl y4uebHO- CBOWCTBA M 3Ha4yeHune
6 | 1 (0606wWatoWNin nccnenoBaTeNbCKOM NPOEKTHOW AeATeIbHOCTU XapaKTepmn3oBaTb 0OCOBEHHOCTH
6 | 2 |ypok- P:YmetoT opraHn30BbIBaTb BbINOJIHEHWE 334aHUI
KOHbepeHuus yunTens, aHaanMsnpoBaTb pe3yabTaTtbl CBOel paboTbl Ha

ypoke.
M: YmetoT BOCNPOU3BOANTb MHOOPMALMIO MO NaMATH,
AaBaTb onpeaeneHne NOHATUAM, CTPOUTL peyeBble
BbICKA3blBaHWA, yCTaHAB/IMBaTb NPUYNHHO-
CneAcTBEHHbIE CBA3W.

K: YmeHue paboTatb B rpynnax, obcyaatb
Bbl6UpatoT uenesblie U CMbICI0BbIE YCTAHOBKMW B CBOMX
OEeNCTBMAX M NMOCTYNKax .




JINCT KOPPEKTUPOBKMU yuebHOM nporpammbl

Ne
ypoKa

Tema ypokKa

MpuynHa UsmeHeHU B Nnporpamme

Cnocob KoppeKTUPOBKMU




