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MHNOACHUTEJIbHASA 3ATIINCKA
PaGoyas mnporpamma mo mpeamery «buomorums» wHa 2022/23 yueOHbIA TOA IS

oOyuaromuxcs 9-ro xkiacca MBOY «COIL Nedy r.CkomumHa pazpaboTaHa B COOTBETCTBHU C
TpeOOBAHUSAMH CIIEIYIONINX JOKYMEHTOB:

Oenepanpubiii 3akoH oT  29.12.2012 No 273-®3 «0O06 o6pa3oBanuu B Poccuiickoi
denepauuny.

[Ipuka3z Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsigka opranuzanuu
U OCYIIECTBIICHUS 00pa30BaTEIbHOM NIEATETLHOCTH MO OCHOBHBIM 00I1€00pa30BaTeIbHBIM
nmporpaMmaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HAa4albHOTO OOIEro, OCHOBHOTO OOIIEro U
cpeanero o6mero o6pa3oBaHUs» (PAacHpOCTpPAHIETCS HAa TPABOOTHOIICHUS ¢ 1 CEHTAOps
2021 rona).

[Ipukaz MwunoOpuayku ot 17.12.2010 Ne 1897 «O06 yrBepxkaeHuu ¢eaepaabHOTO
rocy/lapCTBEHHOI0 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO 00I1Iero 00pa3oBaHUs.

CIl 2.4.3648-20 «CaHuTapHO-3MIUJIEMUOJIOTHYECKHE TpeOOBaHUS K OpraHU3alUsIM
BOCIIMTAaHUS M OOYYEHUs, OTAbIXa W O3JOPOBJICHHUS JETEH W MOJIOJCKN», YTBEP)KICHHBIC
MIOCTAaHOBJICHHEM IIaBHOTO FOCYIapCTBEHHOrO caHuTapHoro Bpada Poccun ot 28.09.2020 Ne
28.

CanlluH 1.2.3685-21 «l'uruenuueckue HOpPMATUBBI M TpeOOBaHUA K OOECIEUEHHIO
O6e3omacHOCTH ® (W) OE3BpEeIHOCTH Ui 4YeloBeKa (haKTOpPOB cCpeabl OOUTaHUS,
YTBEPKACHHBIE ITOCTAHOBJIEHUEM ITIABHOTO CaHUTApHOTO Bpada oT 28.01.2021 Ne 2.

[Tpuka3z Munmnpocemerus ot 20.05.2020 Ne 254 «O6 yrBepx)aeHNHU (HeaepaibHOTO MePEeUHs
Y4eOHHKOB, JIOMYIICHHBIX K WCTOJIh30BAHUIO TPH PEATH3AINH HMEIOIIUX rOCyIapCTBEHHYIO
aKKpeIUTaluI0 00pa30BaTEIbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpemHero oOmero oOpa3oBaHMsI OPTAHMU3AIUSAMH, OCYIIECTBISIOMIUMH 00pa30BaTEIBHYIO
NeSITEIbHOCThY.

buonorus. 5-9 kmaccel: pabouas mporpamma k guHHH YMK mox pea. B.B. Ilaceunuka.
CoopnuK pabounx mporpaMm aBT.-cocT. [lanpasesa .M. M.: Jlpocda, 2017.

YyeOHO-MeTOANYECKOE o0ecneyeHre 00pa30BaTeJILHOIO Npouecca

Ne

ABTOpBI HazBanmue I'on HN3pareancTBO
H31aHUA

Hns yaurens

1 | Kamenckuii A.A., buonorus. Beenenue B 001yro 2018 [Tpoceemienue
Kpukcynos E.A., 6uonoruto. YueOHuk. 9 kiacc
ITaceunuxk B.B.
2 |llBeuoB I'.I'., [laceunuk | buonorus. Begenue B ob11yto 2018 [Tpocremienue
B.B. onoJsioruro. Meroaudeckoe
rnmocooue

Jnst oOyvaromuxcs

1 | Kamenckuii A.A., buonorus. BBenenue B 00111yt0 2018 [IpocBemnienune
Kpukcynos E.A., 6uonoruto. YueOHuk. 9 kiacc
[Taceunuk B.B.
2 |llBeuoB I'.l'., [laceunux | buonorus. Begenue B ob1ryto 2018 [IpocBemnienune
B.B. ouonoruto. Pabouas Tetpans 9
KJ1acc

JlaHHas porpaMMa paccuuTana Ha ojuH roJi. OOiee Ynciio yueOHbIX 4acoB B 9-M kiacce — 68
(2 gaca B HezenO).




Ilnannpyembie 00pa3oBaTe/ibHbIe Pe3yJIbTAThHI OCBOCHUS Y4eOHOTro npeamera «buosorus»
B 9-M Ki1acce

OOyuaromuiicss HAy9uTCs:

e BBIICTATH CYIIECTBEHHBIC MPU3HAKH OMOJOTHYECKHX OOBEKTOB (BHIA,
9KOCHCTEMBI, Ouocepbl) W MPOIECCOB, XapaKTEPHBIX JJIsI COOOIIECTB
JKUBBIX OPTaHU3MOB;

e APryMEHTHUPOBATh, MPHUBOJUTH JOKA3aTEIbCTBA  HEOOXOJIMMOCTH
3aIUTHI OKPYKAFOIIEH CPEJIbI;

e APryMEHTHUPOBATH, IPUBOJNUTH JOKA3ATEIHCTBA 3aBUCUMOCTHU 370POBbBS
YeJIOBeKa OT COCTOSIHUS OKPYKAIOIIEH Cpe/ibl;

e OCYIIECTBIATHh KJIACCU(PHUKAIUIO OMOJOTHYECKUX OOBEKTOB HAa OCHOBE
OTIpEJICNICHUs] WX TMPUHAIICKHOCTH K OTPEICIICHHOW CUCTEMATHYECKOM
rpyrre;

e PACKpBIBaTH POJIb OWMOJIOTHH B MPAKTUYCCKOW JICATSIBHOCTH JIIOJICH;
POJIb OMOJIOTHYECKMX OOBEKTOB B MPUPOJC ¥ JKU3HH UYEIOBEKA;, 3HAUYCHUE
OMOJIOTHYECKOT0 pa3HO00pasust i coXpaHeHHs Ouocgepsl;

e OOBACHATH OOIIHOCTH MPOUCXOXKJICHUS M IBOJIIOIUN OPraHU3MOB Ha
OCHOBE COTIOCTAaBJICHUS 0CoOeHHOCTEH 170 CTPOCHUS u
(G YHKIIMOHUPOBAHMS;

e OOBJACHATP MEXaHWU3MBl  HACJCJCTBEHHOCTH W  H3MEHYHMBOCTH,
BO3HHKHOBEHHS MTPUCIIOCOOICHHOCTH, MPOIIECC BUA000pa30BaAHUS;

e pazIMyaTh IO BHEIIHEMY BHUIY, CXeMaM W OIMCAHUSAM peabHbBIC
OMOJIOTHYECKHE OOBEKTHI WJIM WX M300PaXKEHUS, BBISBIISASA OTIHYNTEILHbBIC
MPU3HAKK OMOJIOTHYECKHX 0OBEKTOB;

e CpaBHHMBaThb OHMOJOTMYECKHE OOBEKTHI, MPOIECCHI; JENIaTh BBIBOJBI U
YMO3aK/II0YE€HHS Ha OCHOBE CPaBHEHUS,

e yYCTaHABJIMBATh B3aUMOCBSI3U MEXIY OCOOEHHOCTSAMM CTPOCHHS U
(YHKIIMSIMU OPraHOB U CUCTEM OpPTraHOB;

e UCIOJIB30BAaTh METOAbl OWOJIOTMYECKON Hayku: HaOmoaaTh U
ONHCHIBaTh  OHMOJIOTMYECKHE  OOBEKTHl U MPOLIECChl;  CTaBUTH
OMOJIOTUYECKHE SKCIIEPUMEHTHI U OOBSICHSITH UX PE3YJIbTAThI,

e 3HATh U apryMEHTHUPOBATh OCHOBHBIC MPaBWJIa MOBEACHUS B MPUPO/IE;
aHAJIM3UPOBATh W OICHUBATh IOCIEACTBUS JEATEIbHOCTH 4YEIOBEKAa B
IPUPOJIE;

e ONHCHIBATh U HUCIOJIb30BaTh MPHEMbI BBIPALIUBAHUS U PA3MHOXKEHHS
KYJIbTYPHBIX PAcCTeHUH W JOMAIHUX >KUBOTHBIX, yXOJa 3a HHUMH B
arpoIeHo3ax;

e HAXOAWTh B Yy4eOHOW, HAYYHO-TIOMYJISAPHOHM IUTEepaType, WHTEPHET-
pecypcax uHGMOpPMALHMIO O >XUBOM MpHupoae, OGOpMIATH €€ B BHJIE
MUCHMEHHBIX COOOIICHMIA, JOKIAI0B, pedepaToB;

e 3HaTh W cCOOIIOATH IIpaBUia paboOThl B KAOMHETE OMOJIOTHH.

[IpenmetHbIE

OOyuaromuiicst HOJYYUT BO3MOKHOCTh HAyUUThCS:

e TIIOHMMATh SKOJIOTHUYECKHE MpOOJEMbl, BO3HMKAIOUIME B YCIOBUSAX
HepaIMOHAIILHOTO MTPUPOIOIIOIB30BaHMS, U ITyTH PEIICHUs 3TUX MTPOOIIeM;
e QHAIN3MPOBAaTh M OLEHUBATH LIEJEBBIE U CMBICIOBBIE YCTAaHOBKU B
CBOMX JEHCTBUAX M IOCTYNKax I10 OTHOLIEHUIO K 3JI0POBBIO CBOEMY MU
OKpYXXAIOIUX, TOCIEACTBUS BIMSIHUA (DAKTOpPOB pHUCKAa Ha 3/10pOBBE
YEJI0BEKA,

e HaxoJUTh MHGOPMALMIO TO BoOIpocam oOmield OMOJIOTHM B Hay4HO-
NOMYJISIPHOM ~ JUTEpaType,  CHEHHUAIU3UPOBAHHBIX  OMOJIOTHYECKHUX
CIIOBapsX, CIPaBOYHUKAX, MHTEPHET pecypcax, aHaJIu3UpoBaThb U




OIICHUBATH €€, TIEPEBOJIUTh U3 OJHOU (POPMBI B IPYTYIO;

e OpPUCHTHUPOBATHCS B CHCTEME MOPAIBHBIX HOPM U IICHHOCTEH IIO
OTHOILICHUIO K OOBEKTaM >KMBOW MPHUPOJBI, COOCTBEHHOMY 310POBBIO U
3I0POBBIO JPYTHUX JIOACH (MpU3HAHUE BHICOKOW IEHHOCTH >KU3HU BO BCEX
€e MPOSBICHUAX, IKOJOTHUECKOE CO3HAHUE, HIMOIMOHAIBHO-IIEHHOCTHOE
OTHOIICHHE K 00BEKTaM KHBOU MTPUPOJIBI);

e CO37aBaTh COOCTBCHHBIC IMMCHMEHHBIC W YCTHBIC COOOIICHHS O
COBPEMEHHBIX MpobIeMax B 00JACTH OWOJIOTHH U OXPaHbI OKPYKAFOIICH
CpeIbl Ha OCHOBE HECKOJBKUX UCTOYHUKOB MH(OPMAIIUH, COTPOBOKIATH
BBICTYIUICHUE TPE3CHTAIMCH, YYUTBIBasE OCOOCHHOCTH  ayJUTOPUHU
CBEPCTHHKOB;

e paboTaTh B TPYIIE CBEPCTHUKOB TIPU PEIICHUH ITO3HABATEIHHBIX
3a/1a4, CBS3aHHBIX C TECOPETHYCCKHUMH M IMPAKTUYCCKUMH MPOOIeMaMHu B
00J1aCTH MOJIEKYISIPHOM OMOJIOTHH, TEHETUKH, YKOJIOTUH, OMOTEXHOJIOTUH,
MEIUIIMHBI U OXPaHbl OKPYKAIOMIEH Cpebl, IUIAaHUPOBAThH COBMECTHYIO
JEeSITeIIbHOCTh, YYUTHIBATH MHEHUE OKPYKAIOMINX M aJIEKBATHO OICHUBATH
COOCTBEHHBII BKJIA]] B ACITEILHOCTD TPYITITHI

MeTaHpeI{MeTHHC

PerynsaruBnubie YV /I

e YMEHHE CaMOCTOSITCIIBHO OIPEACIATh I OOYYCHHsS, CTaBUTh U
(hopMyITMpOBaTh HOBBIC 3a/I1a4H B y4eOe W TO3HABATEILHOM JCSITEILHOCTH,
pa3BHBaTh MOTHBBI 1 HHTEPECHI CBOCH IMO3HABATEIIHLHON JESITSILHOCTH,

e YMEHHE CaMOCTOSTEJIHHO TIAHUPOBAThH MYTH AOCTHKEHHUSI LIeJIeH, B TOM
YHUCJie aJlbTepHATHBHBIC, OCO3HAHHO BBIOWpaTh HambOoJiee 3(h(EeKTUBHBIC
crocoObI peleHrs yueOHbIX U MO3HABATEIBHBIX 33/1a4;

e yYMEHHE COOTHOCUTH CBOM JEUCTBHUS C IUITAHUPYEMBIMU pe3yJabTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH NIEATENBHOCTH B MPOLECCE JOCTHUKEHHS
pe3ynbTaTta, ONpeAessTh CIOCOObl NEHCTBUII B paMKax MNpeaioKeHHbIX
yCcIoBUHM U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBHUHU
C U3MEHSIOIEHCS CUTyaIuen;

e yYMEHHE OILIEHUBATh MPABUJIBHOCTh BBINIOJHEHUs Yy4eOHOW 3ajauu,
coOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

e BJIQJICHUE OCHOBAMH CaMOKOHTPOJISl, CAMOOLICHKH, IPUHSITUS PeLIeHUI
U OCYLIECTBJICHHUS OCO3HAHHOTO BbIOOpa B Y4eOHOM M IO3HABATEIbHOMN
JEeSITeIbHOCTH.

ITo3naBarenvubie YV /:

e yYMEHHUE OINpEAessATh MOHATH, CO3AaBaTh 0OOOIIEHUS], YCTAHABIUBATD
aHAJIOTHH, KJIACCHU(PHUITMPOBATh, CAMOCTOSATEIBLHO BBIOMpATh OCHOBAHHUS W
KpUTEpUU Uil Kilaccu(UKaliy, ycTaHaBIUBATh MPUYUHHO-CIICICTBEHHbBIE
CBSI3H, CTPOUTH JIOTUYECKOE paccyxaeHue, YMO3aKIOUECHHUE
(MHAYKTUBHOE, TEAYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBO/IBI;

e yYMEHHE CO3/1aBaTh, IPUMEHITh U TPEOOPa30BbIBATH 3HAKH U CUMBOJIHI,
MOJIETI U CXEMBI JJIsl pelIeHus y9eOHBIX U TI03HABaTEIbHBIX 33/1a4;

e HAaBBIK CMBICIIOBOTO UTCHUS;

e DBKOJIOTHYECKOE MBIIIJICHUE, yYMEHHUE IIPUMEHSATH €ro B
I03HABATEIbHOM, KOMMYHHUKAaTHUBHOM,  COLMAJIBbHOW  IPAKTUKE U
npodeccroHaNbHON OpHEHTALINY;

e MOTHMBAIMA K OBJAJACHUIO KYJbTYpOH AaKTUBHOTO HCIIOJb30BaHUS
CJIOBApEU U IPYTUX MTOUCKOBBIX CUCTEM.




Kommynukatususie YV /I:

e YMEHHE OpPraHU30BBIBATH YYEOHOE COTPYIHUYECTBO U COBMECTHYIO
NESITEIbHOCT C YUUTEIEM U CBEPCTHUKAMM; padOTaTh UHAUBUYaJIbHO U B
TpyIIe: HAaXOAUTh O0IIee pelleHne W pa3peniarh KOH(IMKTH Ha OCHOBE
COTJIACOBAHWS  TO3WIUA W  ydera HWHTEpecoB;  (OPMYIHNPOBATH,
apryMEHTUPOBAaTh U OTCTANBAaTh CBOE MHEHHUE;

e YMEHHE OCO3HAHHO HCIIOJIB30BATh PEUEBBIE CPEIACTBA B COOTBETCTBUU C
3a/la4eil KOMMYHMKALMM Ui BBIPAXEHUS CBOMX 4YYBCTB, MBICIEH U
NOTpeOHOCTEN JUIsl IUIAHUPOBAHUS M PEryjsillud CBOEH J1eATEIbHOCTH;
BJIQJICHUE YCTHOM M NHCbMEHHOW pEe4bl0, MOHOJIOTUYECKOM KOHTEKCTHOM
peublo;

e KOMIIETEHTHOCTh B OOJacTH  HCIOJIb30BaHUA  MH(OPMALMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHUI

e UyBCTBO ropJ0CTH 32 POCCHICKYIO OMOJIOTHUECKYIO HAYKY;

e OCO3HAHHE yYalllUMHCA, KaKHe MOCIEICTBUS I OKPYKAIOLIEH Cpelibl
MOXKET HUMETH Pa3pyHIUTCIbHAA ACATCIBHOCTH UYCIOBEKA, M IMPOSABJICHHUC
TOTOBHOCTH K CaMOCTOATCIIBHBIM IIOCTYIIKaM H )IGfICTBI/ISIM Ha OJiaro
IIPUPOIBL;

e YMCHHUC PCAIM30BLIBATH TCOPCTUUCCKUE IIO3HAHHSA B HOBCG,ZIHGBHOI\/’I
JKU3HHU;

e JTIOHUMAHHUEC 3HAYUYCHUA 06yquI/1$[ JJIA HOBCe)IHeBHOﬁ XKU3HU U
0CO3HAHHOTO BBIOOpa Mpodeccun;

e IpHU3HAHME [PaBa Ka)XJI0T0 Ha COOCTBEHHOE MHEHUE;

e yMEHHE OTCTauBaTh CBOIO TOUKY 3PEHUS;

e KPUTHMYHOE  OTHOUIEHHME K CBOMM  IIOCTyIKaM, OCO3HaHHUE
OTBETCTBEHHOCTH 32 UX MOCIEACTBUS

JInuHOCTHBIE

Conep:xanue yyeoHoro npeamera «buosorus» B 9-m kiacce

BBenenue (3 yaca)

buonorns xak Hayka O XWBOW mpupoje. buonornueckue Hayku. Ponp Oumosiornu B
(hOpMUPOBAHUHM ECTECTBEHHO-HAYYHOW KapTHHBI MHpa. 3HAYCHUE OWOJIOTMYECKHX 3HAHUHA B
coBpeMeHHo# xu3Hu. [Ipodeccun, cBsi3anHbIE ¢ OMOJOTHEH.

Hayunbsie meronwsl u3ydeHHs, NpUMEHsEMble B OHOJOTHH: HaOIOJCHUE, OIHCaHuE,
SKCHEPUMEHT. ['MmnoTe3a, MoJlienb, TEOpUsA, UX 3HAYCHHUE U MCIOJIb30BAHUE B TMOBCEIHEBHOM
JKU3HH.

[lonarue «oku3Hb». COBpEMEHHbIE HAyYHbIE MPEJICTABICHUS O CYHHOCTH MKU3HH.
OcHOBHBIE TIPU3HAKU KHUBOTO. JKuBBIC NpUpPOJHBIE OOBEKTHl Kak cucreMa. Kiaccubukamms
YKUBBIX IPUPOJIHBIX 0OBEKTOB.

Pazgen 1. Monekyaspublii yposens (10 yacoB)

YpoBHU OpraHu3aunuy >KMBOM NpUposl. KauecTBEeHHBIM CKayOK OT HEXHBOM K YKHUBOU
npupoae. O01Ias XxapakTepUCTUKA MOJIEKYISIPHOTO YPOBHS OPTaHU3AIIMH KUBOTO.

MHoroOMONEeKyIspHble KOMITJIEKCHBIE CHCTEMBI. YTIIEBOJBI: KiacCHU(UKAIUA, CTPOCHHE,
BBITIONTHSIEMBIE (DYHKITUH.

MHoroMoneKynsipHble KOMIUIEKCHBbIE CcHCcTeMbl. Jlumuabl: kinaccudukamms, CTpoeHue,
BBITIONTHSIEMBIC (DYHKITHH.

MHoTOMONEKYIspHbIe KOMIUIEKCHBIE CUCTEMBI: OENKU, UX COCTaB M cTpoeHHe. DyHKIHNH
OCIIKOB.

MHoroMoneKynsipHble KOMIUIEKCHBIE CHCTeMbl. HyKJIenHOBBIE KUCIIOTHI: KiIaccupUKaIus,
CTpOEHUE, BHITIONHSAEMbIC (DYHKITHH.




MHoromonexyinspable KOMIUIEKCHbIE cucTeMbl: AT® u apyrue opraHnyecKue COeqMHEHUS
KJIETKH.

buonorunueckue katanuszaropsl. JlaGoparopnas padora Ne 1 mo Teme «Pacmenienune
NepoKCcHIa Boaopoaa (pepMeHTOM KaTaJa30om».

Knerounsle u HekneTouHble (GopMbl XKU3HU. BHUpychl — HekieTo4dHble (GOpMBI. Mepbl
npouIakTUKA 3a00JIeBaHWH, BBI3bIBacMbIX BUpycamu. KonTpoasHass padora Ne 1 mo
Teme «MoJ1eKyIsIpHbIH YPOBeHb OPraHM3alUM )KMBOH ITPUPOALD).

Paznea 2. Kinerounslii ypoBensb (15 yacoB)

OOmiass XxapakTepuCTHKa KJIETOYHOIO YpOBHS oOpraHu3auuu kuBoro. Kiertka —
CTPYKTYpHas U (pyHKIMOHaJIbHAs €IUHUIIA KU3HU. MeTonbl u3yyeHus kietku. MHorooOpasue
kieTok. KietouHoe cTpoeHre OpraHu3MoOB Kak J0Ka3aTelIbCTBO UX POJCTBA, €AMHCTBA >KMBOM
npupoabl. OCHOBHBIE MOJIOKEHUS KIIETOUHOM TEOpUH.

XUMUYECKHUI COCTaB KIETKM U ero mnocTossHcTBO. CTpoeHue KiIeTkH. DOyHKIHMH
opranouyioB. Kierounast obonouka. [1nazmaruueckass memOpana. [{uronnazma. Jlaboparopuas
pad6ora Ne 2 mo Teme «M3yueHHe KJIETOK pacTeHMil M KHBOTHBIX HAa TOTOBBIX
MMKpOINpenaparax noj MUKpOCKONOM.

Crpoenue kietku. DyHKIUM OpraHouaoB. Sapo kinerku. IIpokapHoOThl M 3YKapHUOTHI.
I'enbl 1 xpomMocombl. XpoMOCOMHBIH Habop KieTku. Sapeimiko. @ynkuuu opranousos. DIIC.
PuGocomer. Kommiieke Tonpmxu. @yHkuuu — opraHouioB. Jluzocombl.  MUTOXOHIpHH.
[Tnactuner. @ynkuuu opranomaoB. Kiteroussiii nentp. Opranonasl aBwkeHus. Kiertounsle
BKJIFOUEHUSI.

Pa3znuums B cTpoeHMH KIETOK 3YKapUOT U MPOKAPUOT.

OOMeH BellecTB U MpeBpallleHne SHEPTHH — OCHOBA JKU3HEIEATEIIbHOCTH KIETKH.

DHepreTUYecKuii 00OMeH B KJIeTKe. ASpoOHOE M aHadPOOHOE JIbIXaHHE.

Tunel nuranus kiaeTok. ABTOTpodsl. ['erepoTpodsr.

OOMeH BelecTB U peBpaleHue YHepruu. PoTOCHHTE3 U XEMOCHHTES.

OOMeH BelecTB U peBpalieHue Hepruu. CUHTE3 OEIKOB B KIIETKE.

Poct, pasBuTHE M JKM3HEHHBIM LMKI KIETOK. /leeHue KIETKM — OCHOBAa Pa3MHOKEHUH,
pocra U pa3BUTUs OopraHu3moB. HapymieHus B cTpoeHUM U GYyHKIMOHUPOBAHUM KIIETOK — OJIHA
13 IPUYMH 3200JI€BaHUN OPraHU3MOB.

O6mue moHATHUS O JeneHuH KieTkdn. Mwuto3. KonTpoabHass padora Ne 2 mo
TeMe «KJ1eTOYHbIi YPOBEHb OPraHU3ALUMHU KUBOM MPUPOAbI».

Pa3znen 3. Oprann3Mennblii yposenb (14 yacoB)

OnHOK/IETOUHBIE U MHOTOKJIETOYHblE OpraHu3mMbl. OCOOEHHOCTH XMMHYECKOIO COCTaBa
OpPraHu3MOB: HEOpPraHWYECKHE M OpraHMYeCKHe BEIIEeCTBA, UX pojb B opraHusme. OOMeH
BELIECTB M IIPEBPALCHUE DHEPrMM — IPHU3HAK JKMUBBIX oOpraHusmoB. Iluranue, npixanwue,
TPAHCHOPT BELIECTB, YAAJECHUE IPOJIYKTOB OOMEHa, KOOPAMHALMUSA WU PEryisuus QyHKIU,
JBYKCHHE U ONOpa y PacTeHMH M >KMBOTHBIX. POCT M pasBuTue opraHusmoB. PazMHoOxeHue
opranu3MmoB. becrnosoe pasmHOkeHue opraHusmMoB. IlosloBoe pa3sMHOXKEHHE OpraHU3MOB.
Pa3BuTne nonoseix kiuetok. Meio3. OmioioTBOpeHue.

WNHauBuayalbHOE pa3BUTHE OPraHU3MOB. bHOreHeTHUeCKnii 3aKOH.

HacnenctBeHHOCT M M3MEHYMBOCTH — CBOWCTBA OpPraHU3MOB. ['eHeTHKa — Hayka o
3aKOHOMEPHOCTAX HACJIEICTBEHHOCTH U M3MEHUMBOCTU. OCHOBHBIE 3aKOHOMEPHOCTH IE€pENadn
HaclleICTBEHHON NH(popMaluy, yctaHoBIeHHbIe . Menaenem. MoHOrnOpHIHOE CKpEeLIBaHuE.

OcCHOBHBIE 3aKOHOMEPHOCTH TIe€peJlaud HacieICTBeHHON uHpopmanuu. HemnomHoe
JOMHMHHpPOBaHNE. AHAIIM3UPYIOLLEE CKpEeIlMBaHNe. Penenue 3a1aq o JaHHOM TeMe.

OCHOBHBIE 3aKOHOMEPHOCTH Iepefadd HacieICTBEHHON uHpopmauuu. JuruOpugHoe
CKpEILlMBaHHE. 3aKOH HE3aBHCHMOIO HaclIe[JOBaHMs NPU3HAKOB. PemieHue 3amad 1o AaHHOU
TEME.

OcHOBHBIE 3aKOHOMEPHOCTH Iepeaydl HaclelcTBeHHOW MHpopmarun. BizaumoneiicTBue
TEHOB.

OcHOBHBIE 3aKOHOMEPHOCTH Iepefaud HacieICTBeHHOH uHpopmanuu. ClersieHHoe



HacyieloBaHue Npu3HakoB. 3akoH T. Moprana. Ilepekpecr.

'enernueckas HempepbIBHOCTh KW3HU. ['eHermka mnona. HacnegoBaHwe nDpPU3HAKOB,
CLICTUIEHHBIX C 0JI0M. Pemienne 3agau no teMe «CLEIUIEHHOE C [10JIOM HACIEI0BAHUEY.

3aKOHOMEPHOCTH U3MEHYUBOCTH. Moudukanmnonnas (HeHacnenCcTBEHHAs)
n3MeHunBocTh. Hopma peakuuu. IlpucrnocoOieHHOCTh OPraHU3MOB K YCIOBHUSIM  CPEIIBL.
JladopaTopHnas pa6ora Ne 3 mo Teme «BbIsiBjieHHe H3MEHYNBOCTH OPTaHU3MOBY.

3aKOHOMEPHOCTU U3MEHUYMBOCTU. MyTalnoHHas (HaclIeICTBEHHAs!) U3MEHUYHUBOCTb.

Cenekuust. Pabotsr H.W. BaBuioBa. OCHOBHBIE METO/IbI CEJIEKIIUU PACTECHUI, JKUBOTHBIX H
Mukpoopranu3moB. KonrposbHass padora Ne 3 mo Tteme «OpraHu3MeHHbIi ypOBeHb
OpraHu3anu ;KUBOT0».

Paznean 4. IllonyasunonHo-BuI0BO# ypoBeHb (11 yacoB)

Bun. Kpurepun (npusnaku) Buga. Ctpykrypa Buja. Bua kak ocHOBHasi cucTeMaTudecKast
kareropusi uBoro. Jlaboparopnasi padora Ne 4 nmo teme «M3yuenne Mop¢o10ru4ecKoro
KpuTepus BUAA».

Cpena — UCTOYHUK BEIIECTB, JHEPrUM M HHPOpMAIMHU. OKOJIOTHS KaK Hayka.
Dkosnoruyeckue (akTopsl M YCIOBHUS Cpelbl, MX BIMSHME Ha opraHusMbl. [IpucnocobneHus
OPraHM3MOB K pa3JIMYHBIM DJKoJorudeckum ¢akropam. Jlaboparopuasi paGora Ne 5 mo
TeMe «BhIsiBJIeHHE IPUCIIOCO0/ICHU Y OPTraHM3MOB K cpele 00MTaHUs».

[Ipoucxoxnenue BuUIOB. Pa3BuTue »HBONMIONMOHHBIX npexacrasBieHnii. Y. Jlappun —
OCHOBOTOJIOKHUK yueHHs 00 3BoJitonn. OCHOBHBIE MOJIOKEHUS Teopuu 3BoJitonnu. Y. JlapBuH.

[onynsimust xak (opma CymiecTBOBaHUS BHJAAa B HPUPOJIE M dJEMEHTapHas eIuHUIa
3BOMIIONMH. BzaumozelcTBue pa3HbIX BUAOB (KOHKYPEHLMS, XHUIIHHUYECTBO, CHUMOHO3,
MapasuTH3M).

OCHOBHBIE ABMIKYIIME CHJIBI 3BOJIIOLUY B Ipupoje. HacieacTBeHHOCTh U M3MEHUUBOCTb.
Bbopr0a 3a cymectBoBanue u ee GOPMEI.

EcrectBennsiii ot6op u ero ¢opmel. [IprcrnocobaeHHOCTh OPraHU3MOB K Cpeie OOUTaHuUs
U €€ OTHOCHUTEJIBHOCTb.

Pesynbpratsl 3BOMIONMU: MHOrooOpasue Bua0B. OOpa3zoBaHHE BUAOB — MUKPOIBOJIOLUS.
buonornueckoe pa3zHoOOpa3We Kak OCHOBAa YCTOMYMBOCTH OHOChEpbl M Kak pe3ysbTar
IBOJIIOLIUU.

MakposBomtorusi. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIIOLMM. YCIOKHEHME pacTeHUl U
KHUBOTHBIX B Ipouecce 3BoJonuu. [IpoucxoxkaeHue OCHOBHBIX CHCTEMATHUYECKUX TIpYII
pacTeHuil U )KUBOTHBIX.

HckyccTBennsiit otOop. IlpumeHeHne 3HaHUI O HAcIeICTBEHHOCTH, W3MEHYHMBOCTH M
HCKYCCTBEHHOM 0TOODPE IPU BbIBEJCHUH HOBBIX IIOPOJ] )KUBOTHBIX, COPTOB PACTEHUH U IITAMMOB
MukpoopranusmMoB. KonrpoaibHass pa6ora Ne 4 mno Teme «IlonmyasinuoHHO-BUAOBOI
YPOBEHb».

Pa3nen 5. JxkocucreMHblil ypoBeHb (S 4acoB)

OKocucTeMHasi OpraHu3alusl >KUBOM Hpuponabl. buoneHo3. OxocucreMa, €€ OCHOBHBIE
koMnoHeHThl. CTpykTypa 3kocucteMbl. EctecTBeHHast skocucreMa (OroreoreHos). Bzaumocsssb
nomyssinuil B GuoreorneHose. ArposkocucremMa (arpoleHo3) Kak HCKYCCTBEHHOE COOOIIECTBO
OpraHu3MOB.

KpyroBopor (0OMeH) BemlecTB, MOTOK M IpEBpallleHHMEe HSHEPrMM B OHUOTeOlIeHO3aX.
[TumeBble cBsA3M B 3KocHcTeMe (1ienu nuTaHus). BzaumoselicTBue nomyasiuil pasHblX BUIOB B
skocucteme. Ponb nponsBoauTenel, morpeduteneil U pa3pymmreneidl OpraHu4ecKux BEIIECTB B
9KOCUCTEMAX. DKOJIOTHUECKAs CYKIIECCHUS.

Paznen 6. buocdepnsbrii yposens (10 yacos)

buocdepa — rnmobanpHas 3KOCHCTEMA: CTPYKTypa, CBOWCTBa, 3akoHOMepHOcTH. B.I.
BepHanckuii — OCHOBONOJIOXKHUK y4deHHs O Ouocgepe. PacrpocTpaHeHne M pojib KHUBOTO
BeIleCTBa B buocdepe.

KpyrosopoT BemiectB u 3Hepruu B 6uocdepe. Ponp mpousBoauteneit, norpedureneit u
paspyLIuTenell OpraHMuecKrx BEIIECTB B KPYrOBOPOTE BELIECTB B IMPUPOJIE. 3HAUEHUE OXPaHbl



ouocdepsl s COXpaHEHHUs XKM3HM Ha 3emiie. buomormueckoe pasHooOpaswe Kak OCHOBA
YCTOMUYMBOCTH OpraHu3ma.

Hoocdepa. Kparkast ucropus sBostonuu 6unochepsl.

Bo3unkHnoBenne u PAa3BUTHUC KU3HMU. B3I‘JI$IIIBI, TUIIOTEC3bl U TCOPUHU O IMPOHUCXOKIACHUU
KHU3HHU. COBpeMeHHbIG TUNOTE3bI ITPOUCXOKACHU A JKU3HH. OCHOBHBIE 3TaNbl Pa3BUTHA )KU3HU HA
3emue.

Kpatkas wucTopusi pasBUTHS OPraHMYECKOTO MHUpa: apxeickas, MpoTepo3oiicKasi,
1aJIC030MCKasl SPBI.

Kpartkast uctopusi pa3BuTHs OpraHMYeCKOro MHpa: ME30301CKast M KaifHO30MCKast APHI.

JokazarenbctBa HBosonuu. Jlaboparopnasi padora Ne 6 mno Teme «U3yueHue
MAJIEOHTOJIOTHYECKHX J0KA3aTeILCTB IBOJTIOIUM».

COBpCMCHHBIG OKOJIOTHYECKHUE HpO6J’I€MI>I, HUX BJIIMSIHHUE Ha CO6CTBCHHyIO JKHU3Hb U KHU3Hb
OKpyXaromux Jofei. [locnencTBus AeATENTPHOCTH YeNOBEKa B DJKOCHUCTEMax. BrusiHue
CcOOCTBEHHBIX IMOCTYIIKOB Ha JXHBBIC OPraHuM3Mbl U OSKOCHCTCMBI. DKOJIOTHYECKHUE KPHU3UCHI.
OCHOBBI PAITMOHAIBHOTO TPUPOAOTIONH30BaHUs. UTOroBasi KOHTPOJIbHasi padoTa Mo Kypcy
«BBeenue B 0011yI0 0M010THIO» B 9-M KJi1acce.

[IporpaMmmoii mpeayCMOTPEHO MpPOBEJIEHUE TMATH KOHTPOJIBHBIX padOT U  IIECTH
a00paTOPHBIX padOT, a TAKIKE TPEX IKCKYPCHI.

Bun kouTposs
Ne Tema paznena Konrposabnas JlaGoparTopuas
padora padora

1 |Pa3nen 1. MonekynspHbIid ypOBEHB 1 1
2 |Paznen 2. Kierounslii ypoBEHb 1
3 |Paznen 3. Opranu3mMeHHbIN YPOBEHB 1 1
4 | Paznen 4. [TonyasanoOHHO-BHIOBOH ypOBEHB 1 2
5 |Pazmen 5. DxocUCTEMHBIN YPOBEHB 0 0
6 |Paznen 6. buochepHsiit ypoBeHb 0 1
7 Hrorosas koHTpoJIbHAs paboTa Mo Kypcy 1

«BBegenue B 0011yt0 OM0JIOTHIO» B 9-M KIlacce

BCEI'O 5 6

TemMaTH4eckoe MJIAHNPOBAHUE

TemaTHyeckoe IIaHUPOBAHUE Kypca paccuMTaHO Ha 34 ydeOHBIX HEENU C YYETOM JBYX
ypokoB B Henemo. Ilpu cooTHeCeHMHM NpPOTHO3MPYEMOTO IUIAHUPOBAHUS C pAacIUCaHUEM H
KaJICHIAPHBIM y4eOHbIM rpadukoM Ha 2022/23 yueOHBII TOX KOJIUYECTBO YacOB B TOJ
COCTaBHIIO 68.

Ecnu BcnencTBue HENpEeNBUICHHBIX NPHUYMH KOJIMYECTBO YPOKOB HM3MEHHUTCS, TO [UIs
BBIMIOJIHEHUST ~ MPOrpamMMbl MO  TpPEAMETYy 3TO H3MEHeHHe OyJIeT KOMIIEHCHPOBaHO
NepEeIUIaHuPOBKOI Mo1aun MaTepHara.




Temarndeckoe MIaHUPOBAHUE COCTABJICHO C YYETOM paboyeil mporpaMMbl BOCIIUTAHUSL.

Tema ypoka

KoaundecTBO
4acoB

Mara mo
IJIAHY

daxkTnyeckas
aaTa

BBenenue (3 uaca)

buosorus xkak Hayka 0 )KMBOU IPUPOJIE.
buonoruueckue Hayku. Posb Ouonoruu B
(hOopMUPOBaHUU €CTECTBEHHO-HAYYHOU KapTHUHBI
Mupa. 3HaueHue OMOJIOTMUECKUX 3HAaHUI B
coBpeMeHHoOM xku3Hu. [Ipodeccun, cBsi3aHHbIE C
ouonoruei

HaquLIe METOIbI I/ISy‘-IeHI/ISI, HpI/IMeHSIeMI)Ie B
OuoJIOrun: HAOII0NeHUEe, OIMCAaHuE,
SKCIEPUMEHT. [ Urores3a, MOJeNb, TEOPHUS, X
3HAYCHHUC U UCIIOJIBb30BAHNUC B HOBCGI[HGBHOﬁ
JKHN3HU

[Tonarne «xu3Hp». COBpEMEHHBIE HAYYHBIE
MPEACTABJICHUS O CYIIHOCTH *KU3HU. OCHOBHBIE
MpU3HAKU KUBOTO. JKHBbIE IPUPOIHBIE OOBEKTHI
Kak cucreMa. Kinaccuduxarius ;xuBbIx
MIPUPOJHBIX 0OBEKTOB

Pasznen 1. MoJiekyasipabiii ypoBenb (10 yacoB)

YpoBHM OpraHu3aluy )KUBOW TPUPOIBI.
KavecTBeHHBIN CKa4OK OT HEXKMBOU K )KMBOM
npupoje. O01ast XxapakTepUCTHKA
MOJIEKYJISIPHOTO YPOBHS OpraHU3aluu )KMBOTO

MHOFOMOJ’IeKy.]'IﬂpHBIC KOMIIJICKCHBIC CUCTCMBI.
yl"J'IeBOI[BIZ KJ'IaCCI/I(bI/IKaI_[I/IH, CTPOCHUC,
BBITIOJIHACMBIC q)YHKI_II/II/I

MHoromoneKkyasipHble KOMIUIEKCHbIE CUCTEMBI.
Jlunuael: K1accudukays, CTpoeHue,
BBITIOJIHSAEMbIE (PYHKIIUU

MHOFOMOJ’IGKy.]'ISIpHHC KOMIIJICKCHBIC CUCTCMBbI:
6eJ'IKI/I, HUX COCTaB U CTPOCHUC

OyHKIHUU OENIKOB

MHOFOMOJ’ICKy.]'IHpHHC KOMIIJICKCHBIC CUCTCMBEI.
HYKJ'IGI/IHOBHC KHUCJIOTHI: KJIaCCI/I(i)I/IKaLII/I}I,
CTPOCHUC, BBITIOJIHACMBIC Q)YHKHI/II/I

10

MHOTOMONEKYIAPHBIE KOMIUIEKCHBIE CUCTEMBI:
AT® u npyrue opraHM4eCKHe COEINHEHUS
KJIETKH

11

Bbuonornyeckue kaTanau3aTopsbl.

JIaGoparopHas pabota Ne 1 o reme
«Pacmieruienne nepokcuaa BoJopoaa GpepMeHTOM
Karaja3on»




12

Knerounblie n HeKJIETOYHbBIE (POPMBI KU3HU.
Bupycsl — Hekserounslie opMbl. Mepbl
po(UITAKTUKY 3a00JI€BaHNH, BEI3BIBAEMBIX
BUpyCaMu

13

KonTtponsnas padora Ne 1 mo
TeMe «MOJIeKyIspHBIA YPOBEHb OpraHU3aALNUN
JKUBOU ITPUPOIBD)

Paznea 2. Kinerounslii ypoBensb (15 yacoB)

14

OO61ast XxapakTepuCTHKA KJIETOYHOTO YPOBHSA
opraHusanuu ;xusoro. Kierka — crpykrypHas u
(hyHKIIMOHABHAS €TMHULIA KU3HU. MeToIbl
M3Yy4eHHUs KJIeTKU. MHOrooOpasue KJIEeTOoK.
Knerounoe cTtpoeHne OpraHu3MoB Kak
JI0Ka3aTeIbCTBO MX POJICTBA, €ANHCTBA KUBOU
pupoabl. OCHOBHBIE MOJIOKEHUS KIIETOYHOU
TEOPHUH

15

XUMHYECKHH COCTaB KIETKH B €ro IOCTOSHCTBO.
Crpoenue kieTkn. ODyHKIIUNU OPTaHOUIOB.
Knerounas o6onouka. [Inasmarnaeckas
MeMOpana. [luTomiasma.

JlabopaTtopnas pabota Ne 2 o Teme «/3yuenne
KJIETOK PACTEHUH W )KUBOTHBIX HA TOTOBBIX
MHKpOIIpenaparax moj MUKPOCKOTIOM

16

Crpoenue kieTku. @yHKIIUM OPraHouioB. Aapo
kieTku. [IpokaproTsl U 3ykapuoThl. ['eHbl 1
XpPOMOCOMBI. XpOMOCOMHBIN HAOOP KIIETKHU.

S npbiiiko

17

Crpoenue kietku. @yHkuuu opranouioB. I1IC.
Pu6ocomsr. Komruiexe [onpmxu

18

Crpoenue kieTkn. DyHKIIUN OPTaHOUIOB.
JInzocombl. Mutoxonipuu. [lnactuabt

19

Crpoenue kineTku. OyHKIIMN OPraHOUIOB.
Kierounsrit menatp. OpraHouipl JBUKEHUS.
Kierounsle BKIFOUEHUS

20

Paznuuus B cTpOEHUM KIIETOK SYKapUOT U
MIPOKapHUOT

21

OOMeH BeIlecTB U IpeBpalleHHe YHEPTUU —
OCHOBA XU3HEAEATEIbHOCTU KIETKU

22

DOHepreTuyeckuii oOMeH B KieTke. A3poOHOe U
aHadpoOHOE JIbIXaHHe

23

Tumne! nuTaHus KIEToK. ABTOTPOQBHI.
I'erepoTpodsl

24

OOMeH BelecTB U IpeBpalleHle YHEPTUu.
DOTOCHHTE3 U XEMOCUHTE3




25

OOMeH BeIEeCTB U PEBpaleHHe YHEPTHH.
Cunres OeIKOB B KIIETKE

26

Pocr, pazButHe 1 KU3HEHHBIN LUKII KIETOK.
Jlenenue KIeTKU — OCHOBA Pa3MHOXKEHUS, pOCTa U
pasBuTHs opraHu3MoB. HapyiieHus B cTpoeHuH 1
(GYHKIMOHUPOBAHUH KJIETOK — OJTHA U3 IPUYHH
3a00JIeBaHMI OPTaHU3MOB

27

O6HII/IG IIOHATHUA O JCIICHHUH KIJICTKH. Muwuto3

28

KonTtponsHas padora Ne 2 o teme «KineTounbii
YPOBEHB OpraHU3AIMH KUBOU TTPUPOIBD)

Paznen 3. Opranusmennblii ypoenb (14 yacoB)

29

OI[HOKJ'ICTOLIHBIG U MHOTOKJICTOYHBIC 0pFaHI/13MI>I.
OCcO00EHHOCTH XUMHYECKOTO COCTaBa
opranu3mMoB. CBOMCTBa KUBBIX OPraHU3MOB

30

PasmHoxkenue opraunszmoB. becrionoe
Pa3MHOKEHHE OPraHU3MOB

31

[TonoBoe pa3zmMHOXKeHUE OpraHu3MoB. Pa3zButne
MOJIOBBIX KJIETOK. Meio3. OmnoaoTBopeHne

32

NHnuBuayaibHOE pa3BUTHE OPTaHU3MOB.
Bbuorenernueckuii 3aKoH

33

HacnencTBeHHOCTS M N3MEHUYMBOCTH — CBOMCTBA
opranu3moB. ['eHeTuka. 3akonsl I'. Mennens.
MoHOTHOPHIHOE CKPEITUBAHKE

34

OcCHOBHBIE 3aKOHOMEPHOCTH TepeIavH
HacneacTBeHHOH nHpopmaruu. Henomxnoe
JOMUHUPOBaHUE. AHAIM3UPYIOIIEE
CKpEIIUBaHHE.

Pemrenue 3aga4 mo JaHHOU TEMe

35

OCHOBHBIE 3aKOHOMEPHOCTH TMepeIavH
HacjeACTBeHHON uHpopmaruu. J(urudopuaHoe
CKpeliuBaHue. 3aKOH HE3aBUCUMOTO
HacJeA0BaHUs TPU3HAKOB.

Perntenne 3a1a4 mo JaHHO# TeMe

36

OcHOBHBIE 3aKOHOMEPHOCTHU IIEpEJaun
HaclleICTBeHHOU nHpopmanuu. Bzaumoaeiicteue
TE€HOB

37

OcCHOBHBIE 3aKOHOMEPHOCTH Mepeiaun
HaclieicTBeHHOU nHpopmanuu. CuernieHHoe
HaclieloBaHue Mpu3HakoB. 3akoH T. Moprana.
Ilepexpect xpomocom

38

I'enetnueckas HCTMIPEPBIBHOCTD KU3HU. I'enetnka
noia. HacnegoBanue MMPU3HAKOB, CICTIJICHHBIX C
IIOJIOM.




Pemenune 3amad mo teme «CI_IGHJICHHOG C II0JIOM
HacCJICJOBaHHC)

39

3aKOHOMEPHOCTH U3MEHYMBOCTH.
MomudukanronHasi (HEHACICICTBEHHAs )
W3MEHUYMBOCTh. HopMa peakiium.
[Ipucroco6IeHHOCTh OPTaHU3MOB K YCIIOBUSIM
Cpenpl.

Jlaboparopuas padota Ne 3 o Teme «BrisiBeHuE
W3MCHUYHUBOCTH OPraHU3MOB)

40

3aKOHOMEPHOCTU U3MEHYMBOCTH. MyTallMOHHas
(HacneACTBEHHAs) NBMEHYMBOCTh

41

Cenexuug. Padoter H. 1. Basuiiosa. OcHOBHBIE
METO/IbI CENICKIINU PACTEHUH, )KUBOTHBIX H
MHUKPOOPTaHU3MOB

42

Kontponsnas padora Ne 3 o
TeMe «OpraHu3MeHHbIN YPOBEHb OPraHU3aluu
KHBOT O

Pasznea 4. IllonmyasinuoHHO-BUA0BOM YpoBeHb (11 yacoB)

43

Bun. Kpurepuu (npusnaku) suga. CTpykrypa
BUJIa. Buj kak ocHOBHAas cucTeMaTuyecKkas
KaTeropus >KMBOTO.

JlabopaTtopnast padota Ne 4 o teme «3ydueHune
MOP(OJIOTrHIECKUX KPUTEPUEB BUIA»

1

44

Cpena — HICTOYHHK BEIIECTB, SHEPTHH U
nHpopMaluu. JKOJIOTHS KaK HayKa.
DKkoJnoruveckue (pakTopsl U YCIOBUSI CPEbI, UX
BIIUsIHUE Ha opraHu3Mel. [Ipucnocobnenus
OpPraHU3MOB K Pa3IUYHBIM IKOJIOTUYECKUM
(hakTopam.

JlaGopaTtopHnas padora Ne 5 o Teme «BrisiBiieHne
MIPUCTIOCOOIEHUI Y OPraHU3MOB K cpejie
oOuTaHU

45

IIpoucxoxaenue BuaoB. PazButne
SBOJIFOIMOHHBIX TpeacTaBiaeHuil. Y. JlapBun —
OCHOBOTIOJIOKHUK Y4EHHS 00 IBOJIOLIUU.
OCHOBHBIE TIOJIOKEHUSI TEOPUH IBOTIOLIMHI

46

OcCHOBHBIE ABMKYILIUE CHIIBI DBOJIIOLIUU B
npupoae. HacneacTBeHHOCTh M M3MEHYMBOCTD.
Bbops0a 3a cymiectBoBaHue U ee GOpMBI

47

EctecTBeHHbIi 0TOOp 1 €ro GopMBbl.
[Tprucnoco6IeHHOCTh OPraHU3MOB K cpejie
0oOUTaHUA U €€ OTHOCUTEIIBHOCTh

48

Pe3yJ'ILTaTLI OBOJJIOLMHA MHOF006p3.31/IC BUIOB.
06pa3OBaHI/IC BUJI0OB — MHUKPOSBOJIIOLIAA.
buonoruueckoe pa3H006pa3He KaK OCHOBa




yCTOMUUBOCTH OUOC]EpHI U KaKk pe3yabTar
9BOJIIOLIUU

49

Ikckypens Ne 1 o reme «MHoroodpasue
’KHBBIX OPraHM3MOB (BH/I0B) B Ipupoje (Ha
NpuMepe napka)»

50

MakxkpoaBostonusi. OCHOBHbIE 3aKOHOMEPHOCTH
9BOJIIOIMU. Y CII0KHEHUE PACTEHUHN U JKUBOTHBIX
B npouecce 3BoJronuu. [IporcxoxaeHue
OCHOBHBIX CUCTEMATUUYECKUX IPYII pacTEHUN U
KUBOTHBIX

51

UckycctBennsiit ot00p. [Ipumenenune 3uanuii o
HACJIEACTBEHHOCTH, U3MEHYNBOCTH U
HCKYCCTBEHHOM OTOOpE MPH BHIBEICHUH HOBBIX
IIOPOJT ’KUBOTHBIX, COPTOB PACTEHUH U IITAMMOB
MHKPOOPTraHU3MOB

52

[Momymsius xkak opma CcylecTBOBaHUS BUIA B
MIPUPOJIE U DIIEMEHTApHAs €MHUIIA SBOJIIOLIHH.
BsaumoneiicTBue pa3HbIX BUJIOB (KOHKYPEHIIUS,
XUITHAYECTBO, CUMONO03, TTapa3uTU3M)

53

Koutponsnas padora Ne 4 o
teme «[lonmynsauroHHO-BUI0BOM YPOBEHD)

Pa3znen 5. IkocucreMHbIN YPOBEeHb (5 4acoB)

54

DKOCHUCTEMHAas OpraHu3alus )KUBOU TPUPO/IbI.
Bbuonenos. DxocucreMa, ee OCHOBHEIC
KOMITIOHEHTHI. CTPYKTYypa 3KOCUCTEMBI.
EcrectBennas s3xocucTema (OMOTeo1eHo03)

55

B3anMocBs3b OMyJIsIAN B OHOTEOIIEHO3E.
ArposkocucTema (arporeHos3) Kaxk
HCKYCCTBEHHOE COOOIIECTBO OPraHU3MOB

56

Okckypeus Ne 2 o reme «buoreoneHos3sl 1 Ux
XapaKTePHUCTHKA (Ha IpUMEpe OMOTEOIICHO30B
peruoHa)»

57

KpyrosopoT (0oOMeH) BeliecTs, HOTOK U
MpEeBpaIeHUE PHEPTUU B OMOTEOIIEHO3aX.
[TumeBsbie cBsI3U B AKOCHCTEME (1IEMH TUTAHUA).
B3aumoneiicTBue nonyssAui pa3HelX BUJOB B
akocucreMe. Poiib mpousBoaurenen,
MOTpeOUTeNel 1 pa3pyIIuTeneii OpraHndecKux
BEIIIECTB B AKOCHCTEMax

58

OKoJIoruuecKas CYKIECCUs

Pa3nen 6. buocepnsbiii yposens (10 yaco

59

buocdepa — rmobanpHas skocHcTEMA: CTPYKTYpA,
CBONCTBA, 3akoHOMepHOcTU. B.W. BepHanckuii —
OCHOBOTIOJIOKHUK y4eHHs 0 Ouocdepe.




PacnipoctpaHeHue u poJib )KHBOTO BEILIECTBA B
ouochepe

60

KpyroBopoT BeecTB U SHEPTUU B

ouocdepe. 3HaueHne oxpaHsl OHOChEPHI I
COXpaHeHHs KHU3HU Ha 3emiie. buosornueckoe
pa3HooOpa3ue Kak OCHOBA YCTOWYHBOCTH
opraHusma

61

Hoocdepa. Kparkast ucropus sBostonun
o6uocdepsr

62

Bo3HMKHOBEHUWE U pa3BUTHE KU3HU. B3rnspl,
TUIIOTE3bl U TEOPHUH O MPOUCXOKACHUN KU3ZHU

63

Kparkas ucropust pa3BUTHS OpraHu4eCKOTO
MHpa: apXxenckKas, IpoTepo301cKas,
1aJIe030MCKasl 3PBI

64

Kpatkas uctopust pa3BUTHS OpraHU4ECKOTO
MHpa: ME3030HMCKasi U KaiTHO30MCKas 3pbl

65

JlokazaTenbCcTBa ABOJIIOIMH.
JlabopaTtopnast padota Ne 6 o Teme «3ydaenune
MAJICOHTOJIOTHICCKUX JOKA3ATESIIbCTB IBOJTFOIIHIDY

66

Oxckypeusi Ne 3 B apXeoJOTHYECKUil My3eil

67

CoBpeMeHHbIE IKOJIOTHYEeCKHe MPoOIeMbl, UX
BIIMSIHUE Ha COOCTBEHHYIO JKU3Hb U KU3Hb
OKpyKaromux Jroieid. OCHOBBI PallMOHAIBHOTO
MIPUPOIOIIOIBE30BAHUS

68

HroroBas koHTpoJIbHAs paboTa Mo Kypcy
«BBegenue B 0011yt0 OHo0JIOTHIO» B 9-M KIlacce

BCEI'O

68
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