AJIMUHUCTPALMS TOPOJIA PYBLIOBCKA
MYHULIUITAJIBHOE BIOP)KETHOE OBILLEOBPA3OBATEJILHOE YUPEXXJEHUE
«JIVLIEN Ne 6»

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO

Ha 3acemannu kadenpsr 3amecTurens aupekropa no Y BP Hupektop MBOY . «Jlnneit Ne6
yuuTenei ecTeCTBeHHO- Anucraposa H.H. ; ~E.B. Ps6oBa
MaTeMaTHYeCKUX HayK [Mpuka3z Ne71/1 ot "26" 04.2023

IIpotokon Ne4 ot "25" 04.2023 1.

PABOYAS ITPOTPAMMA
OCHOBHOI'0 0011er0 00pa3oBaHUs
no yueonomy npeamery «buosiorusp»
npeamerHas 00jactTb «EcTecTBeHHO-HAY4YHBIE PEAMEThD)
9 kJy1acenl
Ha 2023 - 2024 y4yeOHBIN O

CocCTaBUTEND:
Muxaiinosa Onbra BnaguMupoBHa,
YUUTEIb OMOJIOTHH

r. Py6rosck, 2023



MosicHuTebHAS 3aMHCKA
JlanHas paboyasi mporpamMMa cocTaBjIeHa Ha OCHOBE:

-DenepantbHOTO roCyIapCTBEHHOTO 00Pa30BaTEIbHOTO CTAaHIAPTa, YTBEPIKICHHOTO MPUKa30oM Ne

1897 MunwucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanmu ot 7.12.2010 1.,

- OenepanbHOTo MepeyuHs y9eOHUKOB,

- OcHoBHO# 00pa30oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus MBOY «Jlunei
Noby,

- l'omoBoro kanenaapHoro yueoHoro rpadpuka MBOY «Jlurneit Ne6y,

- Ilonoxxenus o padoueii nporpamme MBOY «JIuneit Neby,

- Yueonoro miana MBOVY «JTuneit Ne 6»;

- aBTOpcKo# mporpammbl: bruomorus. 5—9 knaccer : Paboune mporpammsl: coct. I'. M.

[TanpnsieBa. — 4-e u3n., crepeotun. — M. : [Ipoda, 2015.

- [IpumepHO# 0OCHOBHOM 00pa30BaTENBLHOM MPOrpaMMbl OCHOBHOI'O 00IIEro 00pa3oBaHus.

Jannas pabodvast mporpamMma coctapiieHa it 9 «A», «by», «B» paccunrtana Ha 70 yacos.

ITo aBTOpCKOIi TpOTpamMMe KOJIMIECTBO YacOB HAa M3YYEHHUE MpeaMeTa cocTaiser - 70 yacoB
(2 4 B HEnenI0), 6 YaCOB PE3EPBHOTO BPEMEHH.

B cootBeTcTBHHU € rOI0BBIM KaJIEHJAPHBIM Y4€OHBIM rpauKoM 3 ypoKa BBIIAAAIOT 3a CUET
MIpa3IHAYHBIX JHEH, COOTBETCTBEHHO OcTaercs 66 yaca

ean:
Ilenu n3yyenus Ouonoruu B 9 Kinacce:

* (opMupoBaHUE MPENCTABICHUI O IETOCTHON KapTHHE MHpPA, METOJaX HAYYHOTO MO3HAHHS U
oK OMOJIOTUYECKOM HAYKH B TMTPAKTUUECKON JEATEIHLHOCTH JIFO/ICH;

* NpPUOOpETCHHE HOBBIX 3HAHMH O 3aKOHOMEPHOCTSX CTPOCHHS W (DYHKIMOHUPOBAHUS
OMOJIOTUYECKUX CUCTEM Ha Pa3HBIX YPOBHSX OpraHU3alluy KUBOW IPUPOIBI;

* OBJIAZICHUE YMEHUSIMH MIPUMEHSITh OMOJIOTUYECKUE 3HAHUS B MPAKTHUECKOU JIEATEIBHOCTH IS
COXpaHEeHHsI OMOPECYPCOB IUIAHETHI, UCTIOJIb30BaTh HHPOPMAITIO O COBPEMEHHBIX JIOCTHXKCHHSIX
B 00J1acTH OMOJIOTHH;

* JCIIOJIb30BaHUE TEOPETUYECKUX 3HAHWH Il OOBSCHEHHUsS IPOIECCOB, MPOUCXOMIANINX B
ounocdepe MIaHeThI;

* BOCIIUTaHUE OEPEKHOTO OTHOIICHUS K OKPY)KAIOIIEH cpelie, MOTPEOHOCTH COXPAHUTh IPUPOILY
ISl OyIYIIUX TTOKOJICHU;

* pa3BUTHE T[IO3HABATEIbHBIX KAUECTB JIMYHOCTH, WHTEIUICKTyaIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Tpollecce HW3YydeHHsS OCOOCHHOCTEH CTpoeHUus U (YHKIIMOHHUPOBAHUS
OMOJIOTUYECKUX CHUCTEM;

* BOCIIMUTAHUE KYJIBTYPBI MOBEICHUS B MPHUPOJIE, COONIOJICHHE MPABHJI TIOBEJCHUS B OMACHBIX U
Ype3BhIYANHBIX CUTYAIUSIX KaK OCHOBBI 0€30MaCHOCTH COOCTBEHHOM KHU3HU;

* OBJIQJICHHE KJIFOUEBBIMU KOMIIETEHTHOCTSIMH: y4eOHO-TIO3HABATEeNbHBIMH, HH(POPMAIIMOHHBIMU,
[IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMH.

3agauu:

oOyuenus (Ouosioruueckoro odpasoBanusi) B 9 kiacce:

* 3HAKOMCTBO C OCHOBaMHU (PYHKIIMOHHMPOBAHUSI OMOJOTUYECKUX CHUCTEM pPa3HOTO YPOBHS
OpraHH3aluH;

* cUCTeMaTH3alus 3HaHUH 00 0COOCHHOCTSAX CTPOSHUS U (PYHKIIMOHUPOBAHUS OPraHU3MOB
pa3HbIX IAPCTB;



. dbopMHpoBaHWE TPEACTABICHWM O METOJAAX HAYYHOTO TIO3HAHWS  MPHUPOJIEI;
QJICMCHTApPHBIX yMCHPIfI, CBA3aHHBIX C BBIIIOJITHCHHUCM y‘IC6HOI‘O HCCJIICA0BaHUs, MPOBCACHUCM
IPOEKTHO-UCCIIEJ0BATENLCKON paboTHI;

®* YMCHHC NPHUMCHATHL INOJYYCHHBIC 3HAHHA IJId 00BsICHEHHS nmponeccoB, MPOUCXOOAININX B
ouocdepe, 0Co3HaHUS COOCTBEHHOTO MECTa B CUCTEME KHBOM MPUPOJIBI;

® pa3BUTHC YCTOﬁHHBOFO HHTCPECa K H3YUYCHHIO OHMOJIOTHH KaK CHCTEMBI HayK, 00BeEKTaMU
M3Yy4YEeHUsI KOTOPOU SIBJISIFOTCS KUBBIE CYIIECTBA U UX B3aHUMOJIEHCTBHE C OKPYXKAIOIIEH Cpesoi;

® (bOpMI/IpOBaHI/Ie OCHOB 3KOJIOTHYE€CKHX 3HaHI/II71, HEHHOCTHOI'O OTHOHMICHUS K IPHUPOJLC.

O0mas xapaKkTepucTHKA y4eOHOT0 mpoiecca:

Kypc Ouonorun B 9 knacce o600maer 3HaHUs 0OydYaroOLIUMXCsl, MOJIyY€HHbIE UMM NpU
W3Y4YEHUU pacTeHHH, )KUBOTHBIX, TPUOOB, OakTepuil U yenoBeka B 5—8 kiac- cax. OH HanpaBieH
Ha (popMHpOBaHHE U pa3BUTHE MPEACTABIECHUN 00 OCHOBHBIX OMOJIOTMUECKUX 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHUS KUBOM NPUPOJBI M B3aUMOCBS3AX MEXAY NPEICTaBUTEISIMH Pa3HBIX
1apcTs. B ocHOBe Kypca JIeKUT KOHIIEHTPUYECKUI MPUHIUI TOCTPOEHUS O0yUEHHUS.

Martepuan Kypca pa3zesieH Ha IIeCTh TJIaB.

Bo BBezeHuu mpezcraBiieH MaTepHall O Pa3BUTUU OMOJIOTMH KaK HAyKH, PACKPHIBACTCS
poJib OMOJIOTUYECKUX 3HAHUN B coBpeMeHHOM mupe. LIIKoIbHUKM MpOAOIIKal0T 3HAKOMCTBO C
METO/IaMHU UCCIIEJOBAHUSI, IPUMEHSIEMbIMU B OUOJIOTHH.

Inasa 1 «Monexynapusiii ypogeHb» 3HAKOMUT C TOHSA- THEM «OHOTIOJUMEPBD», HX
pazHooOpa3ueM, CTPOEHHEM U pOJIbI0 B KJIETKE, JaeT IMpeACTaBIeHHE O BHUpycax Kak
HEKJIETOYHOU (popme HKU3HU.

B enase 2 «Knemounulii ypogensv» npeCTaBICHBI CBEICHUS, TO3BOJISIOMINE 0000IIUTh U
JOTIONIHUTh 3HAHUSA O KIETKE: O CTPOCHMHM U (PYHKUUAX OPraHoOUIOB KIETKH, CHocobax
MOJIyUYEHUSI PHEPIMM U CHHTE3a BEIIECTB. YUallhecs IMOJIy4aloT MPEeACTaBICHHE O MeXaHU3Me
JIeNIeHUs] COMAaTUYECKUX KIIETOK.

I'nasa 3 «Opeanuzmennvlii yposeHb» COICPKUT MaTepHall O CHOCO0aX pPa3MHOKEHHUS
KUBBIX OPraHU3MOB, AMOPHUOHATBLHOM M TOCTIMOPHOHAIBFHOM JTalle pa3BUTHUS KUBOTHBIX,
pacKpbIBaeT 3aKOHBI HACIIEJCTBEHHOCTH Npu3HAKOB. OOyuaroniuecss 3HAKOMSTCS C OCHOBaMU
CEJIEKIIMH, €€ 3HAaYCHHUEM [T TPAKTUUYECKON AESITeIbHOCTH YelIOBEKa U B MEIUIIUHE.

B enase 4 «llonynayuonno-6udoeou ypoeetsy» PacKpbIBAIOTCS MOHATHS «OMOJOTHYECKUMA
BUII» U «IOMYJISIUS», OMUCBHIBAIOTCS HBOJIIOIHOHHBIE MPEACTaBICHUS B HMX HCTOPHUYECKOM
Pa3BUTHUH, IBIXKYILIHME CHJIBI HBOJIIOLMHM W MEXaHU3Mbl M3MEHEHHS MPU3HAKOB B Ipoliecce
SBOJIIOIMH. YUalluecs U3y4aroT 3aKOHOMEPHOCTU Cy-pOJie, 3HAKOMSTCS MOHATUAMU MakKpo- U
MHUKPO3BOJIOLUOHHBIMU 3aKOHOMEPHOCTSMHU, ITYTSIMU JIOCTHXKEHUSI OMOJIOTHUECKOT0 Iporpecca.

Inasa 5 «Oxocucmemusiii ypogensb» 0ObEIUHIET CBECHHS O COCTaBE M OCHOBHBIX
CBOMCTBaX 9KOCHUCTEM, IEPEHOCE BEIIECTB M YHEPTUU B COOOIIECTBAX, O 3aKOHOMEPHOCTAX
MIPOIYyLIUPOBAHMS OMOJIOTUYECKOTO BEIIECTBA, HAMPABICHUIX U TEMITaX U3MEHEHUS MPUPOTHBIX
9KOCHUCTEM.

B 2nase 6 «buocghepmviti yposenvy coaepKUTCs maTepuan o O6uocdepe Kak BBICIIEM
YPOBHE OpraHM3alluy J)KU3HU Ha MJIaHeTe, 00 OCHOBHBIX BUJAaX CpeaooOpasyromiel esTeIbHOCTH
OpraHu3MoB M OMOXUMHUecKMX IuKiIax. OOydyaromuecss 3HAKOMATCS C  OCHOBHBIMHU
3aKOHOMEPHOCTSIMU M 3TalaMu 3BOJIIOLUHU OMOC(ephl, TUIIOT€3aMU BO3HUKHOBEHHUS >KU3HU Ha
3emile 1 OCHOBHBIMU 1TallaMM PAa3BUTHSA KU3HM Ha Hamled rutaHete. [lomydaror mpencraBicHue
00 OCHOBaxX PalMOHAJIBHOTO MPUPOIONOIB30BAHUS U OXpaHbl IPUPOIBI, O HOOChEpe KaK CTaIuu
pa3yMHOro npeodpa3oBaHus 6uochepsl YETOBEKOM.

[IpenmetHoe coxaepkanue Kypca Ouosioruu B 9 Kiacce JOTOJHSAETCS PErrHOHAIBHBIM
KOMIIOHEHTOM 110 OHOJIOTHH.

Pabouas nporpaMMa IOJIHOCTBIO OTpPaKa€T COACPIKaHUC aBTOpCKOﬁ nporpamMmhel 1 B MTOJIHOH MEpe
o0ecrieunBaeT ee peatn3alHio.



Metoabl 00y4eHus:

1. crnoBecHble (pacckas, JEKIMH, IBpUCTHYECKast Oecelia, MyTelecTBre, KOHpEepeHIHs U

ap.),

2. mpaktudeckue (rmpoektHas nesitenbHocTh, UKT, TBOpueckue 3amanus, pedeparsl,
JOKJIa/Ibl, TIOJICNIKU, MOJIETH, TabopaTOpHbIE, TPAKTUYECKHUE PabOTHI),
HarJsiAHbIe (OIBIT, SKCIIEPUMEHT, IEeMOHCTpaIus, padboTa ¢ menua-, UHTepHeT-
pecypcamn),

HCCIIEI0BATENbCKUE,

poOIeMHEIE,

YaCTUYHO-TIOMCKOBEIE,

IpYIIOBHIE,

WH/IUBHTyaJIbHBIE.

O0pa3oBaTebHbIe TEXHOJOTHH, HCIIOJIE3YEMbIE ITPH PEATH3AIMN TIPOTPAMMBI:
JMCTAaHIIMOHHBIE TEXHOJIOTHH,

yueOHO-HCCIIeIOBATENbCKAs U POEKTHAS NI TETLHOCTH;

TEXHOJIOTHUSI POOJIEMHOTO 00ydEHUS;

TEXHOJIOTUSI HHTETPUPOBAHHOTO OOYYCHHS;

TPYIOBBIE TEXHOJIOTHH;

TEXHOJIOTHUS HCTIOJIb30BAHUS B 00YU4EHUH UTPOBBIX METOJIOB;
WHGOPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOT UH;
3I0POBBECOEPETaONINe TEXHOJIOTHH,

pa3BUTHE HABBIKOB CAMOTIPOBEPKH U CAMOKOHTPOJIS, aHATUTUIECKUX HABBIKOB,
MPOIYKTHBHOTO YTE€HUS, MHAUBHIyaTBHO JITYHOCTHOTO 00y4deHHsI, 0000IIEeHNUS 1
CHUCTEMAaTH3ally 3HAHUH.

®opmbl 00yUeHHsI: UHIUBUAyaJbHbIE, TPYIIOBbIE, TAPHBIE, GPOHTAIBHBIE.
CpencrTBa npoBeeHHs YPOKa:

paboTa B MaJIbIX TPyIax;

MPOEKTHas padboTa;

MOJTOTOBKA pedepaTos;

HCCIIeIOBATENIbCKAs eI TEIbHOCTD;

MH(OPMALIMOHHO-TIOUCKOBAsI J€SITEILHOCTD;

pOOJIeMHBIHN TUaor;

UTPOBBIE MOMEHTBHI;

TBOpUYECKasi MacTepcKasi;

. BBITNIOJIHEHHE NMPAKTUYECKHUX U JJAOOPATOPHBIX paboT.

10. sxckypcun

11. nemoHCTpaIKH.

w
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I[nanupyemble pe3yJbTaThl 00pa30BaTeJIbLHOIO MPoOIecca

Nzyuenue kypca «buonorus» B 9 kiacce HalpaBJIeHO Ha JOCTHKEHUE CIEIYIOMINX
pe3yabTaToOB (OCBOEHUE YHUBEPCAIbHBIX YUeOHBIX AercTBuil — YY)

Jluunocmmnote pe3yiomamaol:

L4 I/I,Z[eHTI/I(I)I/IKaI_[I/IH ce0s B KayecTBe T'paXxJaHrWHa POCCI/II/I, MNaTpuoTU3M, YBAXKCHUC K
OTC‘ICCTBy, YYBCTBO OTBCTCTBCHHOCTU U J0JI'a HCPCA POHHHOﬁ, OIIYIICHHUC JIMYHOCTHOM
CONIPpUYACTHOCTHU CYI[BGC pOCCHfICKOl“O HapoJa,

L4 TOTOBHOCTHU M CIIOCOOHOCTh K CaMOPAa3BUTHUIO U CaMOO6paSOBaHI/IIO Ha OCHOBC MOTHBAIIMHU K
O6y‘~IeHI/IIO U TIO3HAHHIO, a TAKKC K OCO3HAHHOMY BBI60py U MOCTPOCHUIO JalbHEHIen



WHIMBUIYAIBHON TpaeKTopuu oOpa3oBaHus Ha 0a3e OPHEHTHPOBKM B MHUpe mpodeccuii u
po(eCcCHOHANBHBIX MPEANOYTEHHH, C YYETOM YCTOMYMBBIX O3HABATEIHLHBIX HHTEPECOB;

. (dbopMupoBaHHE W PA3BUTHE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHUIO, YBAXKUTEIHHOTO
OTHOILICHHUS K TPYY, IPHOOPETEHHUE OIIBITA YYACTHS B COLHAIBLHO-3HAYUMOM TPY/IE;
o pa3BUTHE MOPATBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHUU MOPAJIBHBIX MPOOJIeM Ha

OCHOBE JIMYHOCTHOTO BBIOOPA, (HOPMUPOBAHUE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O ITOBE/ICHNS,
OCO3HAHHOTO OTHOIIEHMS K COOCTBEHHBIM IOCTYIIKAM;

J dbopmMupoBaHHEe ®  pPa3BUTHUE [EIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U 0OLLIECTBEHHON MPAKTUKH;
. OCO3HAHHOE, YBAXXUTEJILHOE U JI00PO’KENATEIbHOE OTHOLLIEHUE K APYrOMY YEJIOBEKY, €ro

MHEHHIO, MUPOBO33PEHUIO, KYIbTYPE, A3bIKY, PAXKIaHCKOH MO3ULIUHU, TOTOBHOCTh U CLIOCOOHOCTh
BECTH AUAJIOT C IPYTMMHU JIFOJAbMHU, JOCTUTaTh B HEM B3aUMOIIOHUMAHNS;

° OCO3HaHUeE 3/I0POBOTO 1 0€30MacHOro 00pasa KU3HH,

° BOCIIUTaHNE TyBCTBA TOPJIOCTH 33 POCCHUCKYIO OMOJIOTHUECKYIO HAYKY;

° Pa3BUTHE ICTETUICCKOTO CO3HAHMS,

. (hopMupoBaHHE U Pa3BUTHE 3KOJOTMUECKON KYIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY

YPOBHIO 3KOJIOTHUYCCKOI'0 MBIIJICHUA, HAJIWYHUE OIIbITa 3KOJOTHUYCCKHU OpHCHTHpOBaHHOﬁ
perJ'IeKCI/IBHO'OHeHO‘IHOﬁ ACATCIIBHOCTU B PA3JIMYHBIX ) KU3BHCHHBIX CUTYaIUAX.

Memanpeomemnmnboie pe3yiomameut.

1) nosnasamenvhvie Y'Y/ — popMupoBaHUE M Pa3BUTHE HABBIKOB M YMEHUI:

o JaBaTh OIpENeNICHUs] TIOHSITHH, CO3[aBaTh OOOOIICHUS, YCTaHABIMBATH AaHAJOTHH,
KJIaccu(UIMpPOBaTh, CAMOCTOSITENILHO BHIOMpPATh OCHOBAHUS M KPUTEPHH ISl KITACCHU(PHUKAIINH,
YCTAQHABJIMBATh NPUYHUHHO-CJICICTBCHHBIC CBS3M, CTPOUTH JIOTUYECKUE  PACCYKICHHS.,
YMO3aKITIOYeHHS (MHIYKTUBHOE, JICTyKTHBHOE, TI0 aHAJIOTUH) U JIEJIaTh BHIBO/IBI;

o paboTath ¢ pa3HBIMH HMCTOYHUKAMHU WHPOPMAIUH, AaHAJIM3HPOBATh W OIICHUBATh
nHpopMaImio, mpeoOpa3oBLIBATh €€ U3 0THOM (POPMBI B IPYT'yIO U IPEICTABIISATE B CIIOBECHOM MITH
HaTJISTHO-CUMBOJIMYECKO# (opMe (B BHIE TaOHIl, rpadUvYeckux CXeM W JHarpaMm, OTIOPHBIX
KOHCIICKTOB U JIp.) JIJIsl PEIICHUsT YIeOHBIX M TI03HABATEIILHBIX 33]1a4;

o OCYIIECTBIISITh CMBICIIOBOC UYTCHHE W HAXOJWUTh B TEKCTE TpeOyemyr HH(GOpPMAIHIO,
MOHUMATh IEJOCTHBII CMBICI TEKCTa, CTPYKTYpUPOBATh TEKCT, YCTaHABJIMBATH B3aMMOCBS3b
OIMCaHHBIX B TEKCTE COOBITHH, SBIICHUH, TIPOIIECCOB, ONPENEIATh M (DOPMYIHPOBATH TJIABHYIO HIICIO
TEKCTa, KPUTHYECKHU OIICHHBATH COJIepKaHKe U (popMy TeKcTa,

. OTIPEIEIIATh JIOTHYECKHUE CBSI3U MEXKIy 0OBEKTaMH U TPOLIECCAMHU, BBICTPAUBATh aJITOPUTM
JeHCTBYSI, 000CHOBBIBATH CBOIO TIO3HIIMIO U IPUBOIUTH MPSMbIC U KOCBEHHBIC JI0KA3aTeIIbCTBA,

. CHCTEMATH3UPOBaTh, COIMOCTaBIATh, AHAIM3UPOBATh, 0000IATh, HHTEPIPETUPOBATH
WHGOPMAIIHIO, BBIICIISTH TJIABHYIO U U30BITOUYHYIO0 HHPOPMAIIUIO;

. MPUMEHSTH SKOJIOTMYECKOE MBIIIICHUE B II03HABATEIbHOW, KOMMYHUKATUBHOM, COITMAIHON
MPAKTUKE U TPOPECCUOHATBHOM OPUEHTAIINH, OTIPE/ICIISATh CBOE OTHOIIICHUE K IPUPOTHOM Cpejie,
aHAIM3UPOBATh BIUSHHUE JKOJIOTUYECKUX (DAaKTOPOB Ha cCpelay OOUTaHHs, MPOTHO3HUPOBATH
M3MEHEHHsI CUTYallUy IIPU CMEHE IeHCTBUS 0JTHOTO haKTopa Ha ISHCTBHUE IPYTOro;

o HaXOJUTh UHPOPMAIMIO B PA3IMYHBIX HCTOUHUKAX (TeKCTe YueOHHMKA, HAyYHO-TIOMYIIPHON
TUTEepaType, CIOBapsSX M CIPaBOYHUKAX), OIICHUBATh €€ JOCTOBEPHOCTb, YyKa3blBaTh Ha
MH(POPMAITIIO, HY>KJAIOITYIOCS B TIPOBEPKE U Mpe/iaraTh crocol MPOBEPKU €€ I0CTOBEPHOCTH;

o OpPraHW30BBIBATH M  OCYIIECTBISATH IMPOEKTHO-UCCIEAOBATENBCKYIO  JESTENbHOCTD,
pa3pabaTbIBaTh BapHaHTHI pEIICHUS YUeOHBIX U TTO3HABATEIBHBIX 33/1a4, HAXOIUTh HECTaHJapTHBIC
pElIeHNUs, OCYIIECTBIATh HanboIee MpUueMIeMOe PEIlICHUE;

2) pezynamusHbie YV — popMupoBaHue U pa3BUTHE HABBIKOB U YMEHHUIA:

J CaMOCTOSITETIFHO OTIPEACTATH e 00Y4eHUsl, CTaBUTh U (OPMYITUPOBATH HOBHIE 33/1a4H B
y4eOHOM W TMO3HABaTENbHOU JEATEIhHOCTH, Pa3BUBATh MOTHUBBI CBOEH 0O0Opa3oBaTeIbHOU



NeATeIbHOCTH;, aHAJM3UPOBATh CYIIECTBYIOUIME M IUIAHUPOBATh Oynayiiue oOpa3oBaTeNbHBIC
pe3yibTaThl, WACHTH(PHUIUPOBATH COOCTBEHHBIE MPOOJIEMBI, BBIICIATH CPEAM HUX TJIABHYIO,
(hopMyIUpOBaTh THUIIOTE3HI;

J CaMOCTOSITEJIbHO IIAHUPOBATh (PAacCUUTHIBATH IOCIEAOBATEIBbHOCTh JCHCTBHM) U
MIPOTHO3UPOBATH PE3YNbTaThl pabOTHI, MyTH JOCTHXKEHUS IeNiei, B TOM YHCIe allbTepHATHBHEIE,
OCO3HAHHO BBIOMpATH HamboJiee 3PPEKTUBHBIC CIIOCOOBI pElICHHs YICOHBIX U TIO3HABATEIHHBIX
3aJa4, UCKaTh CPEJICTBA JUIS PEIICHHs 3a/1a4, COCTABJISTD IUTaH PEHICHHUS MPOOIEMBI, ONPEACTIATh
MOTEHIIATBHBIE 3aTPYAHEHUS [IPU PELICHUH YIeOHO! 3a/1a91 M HAXOJUTh CPEJCTBA UX YCTPAHEHHS,
TUTAHUPOBATh U KOPPEKTHPOBATH CBOIO HHMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO;

J pa3BHUBaTh MOTUBBI M HHTEPECHI CBOCH ITO3HABATEIILHOM JSSTEIHOCTH;

J COOTHOCHTH CBOH JICHCTBHUS C TUITAHUPYEMBIM PE3YJIbTaTOM, OCYIIECTBISITh KOHTPOJIb CBOCH
JEATEIPHOCTH B TIPOIECCe JOCTIDKEHHS IIeNH, ONpPEAESATh CIIOCOOBI NEHCTBUH B paMKax
MIPEUIOKEHHBIX YCIOBUH W TpeOOBaHMIA, KOPPEKTHPOBATH CBOM JEHCTBUS B COOTBETCTBHH C
M3MEHSIOIIECHUCS CUTYalNEN;

J OLICHMBATh MPABUIILHOCTh BBINIOJIHEHUS YUeOHOU 3aaun, COOCTBEHHBIE BOSMOXHOCTHU €€
pelIeHus;
o OIICHUBATh CBOIO AEATEIbHOCTb, APTYMEHTUPYS NMPUYMHBI JOCTUKEHHS WIH OTCYTCTBUS

MJIAHUPYEMOTO pe3yibTaTa, CBEPATh CBOU JACHCTBUS C LIETBIO0 U MPU HEOOXOAMMOCTH HUCIIPABIISATh
CBOH OIITMOKH CAMOCTOSITENILHO;

J BJIaJIETh OCHOBAMHU CAMOKOHTPOJISI ¥ CAMOOIICHKH, IPUMEHSTh 3TH HABBIKU TP MPUHSITHH
pEIIeHUI 1 OCYIIECTBICHUN OCO3HAHHOTO BBIOOpA B y4eOHOM M TTO3HABATEIILHON IS TEIEHOCTH;
J COOTHOCHUTH peajibHbIC W TJIAHUPYEMBIE Pe3yabTaThl WHIUBHUIYAbHOW 00pa30BaTeIbHON

NESTETPHOCTH, IPUHUMATh PEIlIeHne B YYeOHOW CHTYaIllMd M HECTH 3a HEr0 OTBETCTBEHHOCTH,
CaMOCTOSITENIHHO ONPEENATh MPUYUHBI CBOETO yCIeXa WIIM HEYJaul U HaXOJAUTh CIIOCOObI BHIXOa
U3 CUTYallH HeycIiexa;

3) KommyHuxamuservle YV/[ — hopMupoBaHHe 1 Pa3BUTHE HABHIKOB H YMEHUI:

. OpraHU30BBIBATH YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YYUTENIEM U
CBEpPCTHHUKAMH, paboTas MHAMBUAYAJIbHO U B TPYIIeE, HAXOIUTh OOIIee pelleHne U pa3peliaTh
KOH(IIUKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUHN U YdeTa HHTEPECOB CTOPOH;

J (hopMynupoOBaTh, APryMEHTUPOBATH U OTCTAUBATh CBO€ MHEHHE, KPUTHUYECKU OTHOCUTHCS K
cOOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM TIpU3HABAaThb €ro OIIMOOYHOCTh U BHOCHUTH
KOPPEKTUPOBKH, Ipe/jiaraTh albTEPHATUBHOE PEIICHNE B KOHPIMKTHBIX CUTYallUsX, y4acTBOBATh B
KOJIJIEKTUBHOM OOCYKJIEHUH TTPOOIIeM;

L4 OCO3HAaHHO HCIIOJIb30BaTh PCUCBLIC CPEACTBA B COOTBETCTBUM C 38,I[8,‘ICI71 KOMMYHUKaOWH IJIA
BBIPpAKCHUS CBOUX MBICJ'IGfI;

L4 BJIaACThb YCTHOI>'I 1 IINCbMEHHOM P€YbLO, MOHOHOFHHGCKOﬁ, KOHTEKCTHOM PCYbLO;

L4 BECTU JUCKYCCHIO, OIICPUPOBATH (1)aKTaMI/I KaKk I A0Ka3aTCiibCTBA, TaK MW AJIA

OIIPOBEPKEHHUS CYLLIECTBYIOILIEIO0 MHEHUS, IPUMEHATh PELICHHE B X0I€ AUAI0ra U COrIacoBbIBATh
€ro ¢ co0eceTHUKOM;

J NpOSBIATH  KOMIIETEHTHOCTh B 00OJAacTH  MCIOJB30BaHMS  MH(POPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI JUIs pellieHus] MHPOPMAlMOHHBIX U KOMMYHHKAIIMOHHBIX 33/1a4 B
oOy4yeHuH, co3aBaTh UHPOPMALMOHHBIE PECYPCHI PA3HOTO THUIA U VIS PA3IUYHBIX ayIUTOPHIA,
cobOmoaTh HHPOPMALIMOHHYIO TUTHEHY U ITpaBuiia HH(POPMALTMOHHOM O€30MacHOCTH.

Ilpeomemmvie pezynomamaot

OOyuarommuecs Hayyamcs.

L4 BBIICIATh CYHICCTBCHHBIC IIPU3HAKU OHOJIOTUYECKUX OOBEKTOB (BI/II[a, MOIyJIsAInH,
OKOCHCTCMBEI, 61/IOC(I)CpLI) U IIPOIECCOB, XapaKTCPHBIX IS COO6H_[CCTB JKHMBBIX OPIraHU3MOB,;
L4 YCTAaHABJIMBATb B3aUMOCBA3U MCKIY 0COOCHHOCTSMH CTPOCHUA U (I)YHKL[I/IHMI/I OpraHoB U

CHUCTCM OpPraHoOB;



J OCYIIECTBIATh KIacCU(UKAIUIO OMOJOTHYECKUX OOBEKTOB Ha OCHOBE OIpPEICIICHHUS UX
IIPUHAUIEKHOCTH K OIIPEACIIEHHON CUCTEMATUYECKOU TPYIIIIE;

J OOBSACHATH OOLTHOCTD MPOUCXOMKACHHS U 3BOJIIOLIH OPraHU3MOB Ha OCHOBE COTIOCTABIICHHS
0Cc00EHHOCTEH X CTPOeHHS B (YHKITMOHUPOBAHMUS,

J pa3nuyath 10 BHEUIHEMY BUY, CXEMaM, OMIMCAHUSAM peallbHble OMOIOrMUYECKUE 0OBEKThI
WIN UX U300pa>KEHMS], BBISBIISASA OTVIMYNUTENIbHbBIE IPU3HAKKA OMOJIOITMYECKUX OOBEKTOB;

J OOBSICHATh ~ MEXaHHM3MBl  HACIEICTBEHHOCTH W  W3MEHYMBOCTH, BO3HHKHOBEHHUS
MPUCIIOCOOJICHHOCTH, MTpOIecca BUI000pa30BaHu;

J CpaBHMBATh OMOJIOIMUECKHUE OOBEKTHI, POLIECCHI, AEaTh BHIBOIbI M YMO3aKIIOUEHHS Ha

OCHOBE CPaBHEHUS;

J HCIOJIb30BaTh METO/Ibl OMOJIOTMUYECKON HayKH, HAOII0AaTh U ONMUCHIBATH OMOJIOTUYECKUE
0O0BEKTHI M TIPOLIECCHI, CTABUTH OMOJIOTMYECKHE SKCIIEPUMEHTBI U OOBSCHSTH UX PE3YJIbTAThI;

J pacKpbIBaTh poJib OMOJIOTMH B MIPAKTHUECKOM IE€ATEIbHOCTH JItOJIEH, poJib OMOJIOrHYECKUX
00BEKTOB B MPUPOJIE M KU3HU YETOBEKa, 3HaU€HNE OMOJIOTHYECKOTO Pa3HOOOpa3Hsl U1l COXpAHEHHSI
ourocdepsr;

J 3HATh U apryMEHTUPOBAaTh OCHOBHBIE NpaBUia MMOBEACHUS B MPUPOJE, aHAIU3UPOBATh U
OIICHUBATh MOCIIEICTBUS IEATEILHOCTH YEJI0BEKa B IPUPOJIE;

J MIPUBOUTH JI0KA3aTENbCTBO HEOOXOAUMOCTH 3alIUThI OKPYKAIOIEN Cpelbl U 3aBUCUMOCTH
3/I0pPOBbS UEJIOBEKA OT COCTOSIHUS OKPYKArOIIEeH Cpeibl;

. HaxoJWTh B Yy4eOHOH, HAyYHO-TIOMYJSIPHOW JuTepaTrype, Ha HWHTEepHeT-pecypcax
uH(pOpMaLKIO O KUBOW IpUpoae, oPopMIIITh €€ B BUAEC MUCBMEHHBIX COOOIIEHUH, JOKIIAJI0B,
pedepaTos;

. 3HATh M COONIONIATh MpaBwiia paboThl B KAOWHETE OMOJIOTHH.
OOyyJaroImecs MoIy4atr 603MOHCHOCHb HAYYUNbCA:
. HaX0UTh HH(POPMAITHIO TIO BOTIpocaM 00IIIel OMOJIOTHH B HAYYHO-TIONYJISIPHOM JINTEpaType,

OMOJIOTHUECKHX CIIOBApSIX, CIPaBOYHKKaX, Ha IHTepHeT-pecypcax, aHanu3upoBaTh U OLIEHUBATH €€,
MEPEBOIUTH U3 OJIHOM (DOPMBI B APYTYIO;

L4 IIOHHUMATh J3KOJIOTHYCCKHUE HpO6HeMBI, BO3HHUKAOMIUME B YCIOBHUAX HEpAOMOHAJIBHOIO
IIPUPOAOIIOJIB30BAHNM A, U HAXOAUTH BO3MOKHBIC ITYTH PECUHICHUSA 3TUX HpO6JI€M;
L4 AHAJIIM3UPOBATh WU OLUCHUBATH LECJICBBIC W CMBICIIOBBIC YCTAHOBKH B CBOHUX HCﬁCTBHHX u

IMOCTYIIKaX I10 OTHOIICHHUIO K 3JOPOBBIO CBOEMY M OKPYXXKAIOIIUX, ITOCICACTBUS BIIUAHUA (baKTOPOB
PpUCKa Ha 3J0POBbEEC YCIIOBEKA,

J OPUEHTUPOBATHCS B CUCTEME MOPAJIBHBIX HOPM U IIEHHOCTEW M0 OTHOIIEHHUIO K 00bEKTaM
YKHUBOH MIPUPOJIBL, COOCTBEHHOMY 3/I0POBBIO M 37I0POBbBIO APYTUX JHOACH;
. co37aBaTh MHUCHMEHHBIE U YCTHBIE COOOMICHHS] O COBPEMEHHBIX MpobiIeMax B 00JIacTH

OHOJIOTHU U OXpPaHbI OKp}I)KaIOIHeﬁ Cpeabl HaA OCHOBC HCCKOJIbBKMX HCTOYHHKOB I/IH(bOpMaI_II/II/I,
COIIPOBOKAATh BBICTYIUICHUC Hpe3eHTaHI/IeI71, Y4UTbIBast O0COOEHHOCTH ayJUTOpHUH;

L4 pa6OTaTL B TPYIIIIC CBCPCTHHUKOB IIPHU PCHICHHUHN I1O3HABATCIIbHBIX 3a/id4, CBsA3dHHBIX C
TCOPCTUICCKUMU U IMPAKTHICCKHUMUA HpO6J'ICMaMI/I B 001acTH MOJ'IGKy.TIHpHOﬁ 6I/IOJIOFI/II/I, I'CHCTHUKH,
3KOJIOT'HH, 6I/IOT6XHOJ'IOFI/II/I, MCIUIIMHBI W OXpaHbl IPUPOABLI, IUIAHUPOBATH COBMCECTHYIO
ACATCIIBHOCTD, YUYUTBIBATH MHCHUC OKPYKAOINUX U aICKBATHO OLICHUBATH COOCTBEHHBIM BKJaJ B
ACATCIIbHOCTD I'PYIIIBL.

Copep:kanue Tem y4eOHOr0 nmpeaMera

B mponecce usydenus mnpeamera «buonorus» B 9 Kiacce ywaliuecss OCBauMBarOT
CJIEAYIOIIME OCHOBHBIE 3HAHU, a TAK)KE BBIMOJHSIIOT JJA0OPaTOpHbIE M MPAKTUYECKHUE pabOThI
(manee — JL.P. u ILP. cooTtBercTBeHHO). OOydaromuecs: BOBJIEKAIOTCS B HCCIEI0BATENbCKYIO
JESITENIBHOCTh,  UYTO  SABJIAETCS  HENPEMEHHBIM  YCIOBUEM  JIOCTHKEHHMS  OCHOBHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

Beeoenue (3 u)



3HAKOMCTBO CO CTPYKTYpOH yueOHuKa u popmamu paboTsl. HayuHble METOIBI H3yUCHHUS,
MIpUMEHsIeMbIEe B OMOJIOTHUU: HAOIIOICHUE, ONMCAaHUE, SKCIIEPUMEHT. [ unoresa, MOJIeNb, TEOPHs,
WX 3HaYEHHE U UCIOJIb30BAaHUE B MOBCEIHEBHOM *U3HU. bruonornueckue Hayku. Pons Ouosnorun
B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOUW KapTHHBI MUpa. OCHOBHBIC MPU3HAKH )KUBOTO. Y POBHH
OpraHU3aIUH KUBOU TPUPOIBIL.

OcHosnbie  nowsmus.  OWOJNOTHSA,  MHUKpOOUONOTHs,  OpHOJIOTHS,  AJIbIrOJIOTHA,
najgeo00TaHnKa, TeHeTHKa, OMo(U3MKa, OMOXUMUS, PAIUOOHOIIOTHS, KOCMHYECKas OHOJIOTHS;
Hay4dHO€ WCCIIEIOBAaHMWE, HAYYHBIH METOJl, Hay4yHbId (akT; HAONIOACHHE, OJKCIEPUMEHT,
TUTIOTE3a, 3aKOH, TEOpHs; OMOJIOTHUYECKHE CHUCTEMbl, OOMEH BEIIEeCTB, OMOCHHTE3 U pacraj
BEILIECTB; PA3APaKUMOCTh, PA3MHOKEHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTD, PA3BUTHE, YPOBHU
OpraHu3aI|y KUBOTO.

I'nasa 1 «Monexynapuutit yposenvy (10 u)

MonexkynsapHblii ypOBEHb OpraHu3anuu >KUBod Marepuud. OCOOCHHOCTH XHMHYECKOTO
COCTaBa KJIETOK: HEOPraHWYECKHEe W OPTraHUYeCKHe BEIEeCTBAa, MX CTpOeHHWE U (YHKIUU B
kieTke. Heknerounsie GOopMbl KU3HU — BUPYCHI.

OcCHOBHBIE TIOHSTHS: OpPraHUYECKHUE BEIIECTBA, OETKHU, HYKICMHOBBIE  KHCIJIOTHI,
YTJI€BOABI, MOHOCAXapH/ibl, AWCAaXapuabl, IMoJiMcaxapuabl, pubo3a, Ae3ukcoprndo3a, TIIHOK03a,
(dbpyKTO3a, TaNaKTO3a, Ccaxapo3a, MaJlbTO3a, JIAKTO03a, KpaxMmaj, TJIWKOTEH, XWTHH, JIMITH]IBI,
TOPMOH, ()EPMEHT, TPOTCHHBI, AMHUHOKHCIIOTHI, TIOJIUTIENTH/I, CTPYKTYPBI OeiKa, OMOIIOITMMEPHI,
MOHOMEpPHL. ~ HyKJIeWHOBBIE  KHCJIOTHI, a30THUCThIE  OCHOBAHHWsA, JIBOWHAs  CHUpPAJIb,
KOMILJIEMEHTApHOCTh, aJeHO3uHTpudochopHas kuciora (ATD), makpospruyeckas CBA3b,
BUTAMUHBI, KaTaJIN3aTOP, KOEPMEHT, aKTUBHBIHN MIEHTP (hepMeHTa, BUPYC, KaICHJI, CaMOCOOpKa.

[Tepconamuu: /1. Yorcon, ®@. Kpuxk, /1. 1I. IBaHOBCKUIA.

TI'naea 2 «Knemounwtii yposennvy (15 u)

Knerounas teopus. Kiierounoe crpoeHne opraHu3MoB Kak J10Ka3aTeabCTBO UX POJICTBA,
eIMHCTBAa KMBOM mpuponabl. CTpoeHHE KJIETKU: KJIEeTO4YHass o000j0YKa, IIa3MaTH4ecKast
MeMmOpaHa, IUTOIUIa3Ma, SApo, opraHounabl. MHorooOpasue kierok. OOMEH BEHIEeCTB U
MpeBpaIEeHUE PHEPTUH B KIETKe. ACCUMIIALNSA U JUCCUMUIISALUSA. TUIIBI MUTaHUS OPTaHU3MOB.
Xpomocomsbl U reHbl. Hapymienus B cTpoeHud U GyHKIHOHUPOBAHUU KIIETOK — OJIHA U3 MIPUYUH
3a0osieBaHus opranu3ma. JlemeHue KIETKM — OCHOBAa Pa3MHOXKEHMs, pOCTa M Pa3BUTHUS
Oopranusma.

OcHogHble NOHAMUA. CBETOBas M 3JEKTPOHHAS MUKPOCKOIHSA, LEHTPUPYTHUpPOBAHUE,
KJIETOYHAsl TEeOpHs, LUTOIUIa3Ma, SApPO, OpraHouj;bpl, MemOpaHa, (arouTo3, TUHOLKTO3,
MIPOKAPUOTHI, SYKAPUOTHI, XPOMATUH, SIPBIIIKH, XPOMOCOMBI, T€HbI, KAPUOTHUII, COMATHUYECKHE
KJIETKU, JUIUIOUIHBIA HAa0Op, TOMOJOTMYHBIE XPOMOCOMBI, TalUIOWAHBIA HAa0Op, TraMeTshl,
SH/IOIIIa3MATHYECKast CeTh, pUOOCOMBI, KOMIUIEKC [ 0JIb/IKH, TU30COMBI, MUTOXOHPUU, KPUCTHI,
TJIACTU/IBI, JIEHKOIUIACTHI, XJIOPOILIACTHI, XPOMOILIACTHI, IPAaHbI, KJIETOYHBIN LIEHTP, [IUTOCKENIET,
MUKpPOTPYOOUKH, IIEHTPUOJIHU, BEPETEHO [EJICHUs, PECHUYKH, KT'YTHKHU, TOJIO30MHOE MUTAHHE,
aHa’poObl, aCCUMUIISAIUS, JUCCUMUIISINS, METa00IN3M, XEMOCHHTE3, XEMOTPO(bI, aBTOTPOPHI,
rerepoTpodsl, (oToTpodsl, canmpoduTsl, Mapa3UTbl, T'€HETUYECKUN KOJ, TPUIUIET, KOJIOH,
AHTHUKO/IOH, TPAHCKPHIILIUS, TPAHCIIAIHS, TOJIMCOMa, MUTO3, XpOMAaTH/IA.

IIepconanuu: P. bpoyn, T. llIBann, M. lllnelinen, P. Bupxos.

I'nasa 3. «Opzanuzmennvtit yposenvy (13 u)

Poct u passutue opranusmoB. becnonoe u nosnoBoe pazMHOkeHUE. 1lo0BbIE KIETKU.
OmnonotBopenue. WMHIuBHUIOyanbHOE pa3BUTHE OPraHM3MOB. buoreHeTHuYeckuil 3aKoH.
HacnenctBeHHOCTh M UBMEHYMBOCTH OPTaHU3MOB. 3aKOHBI HacleACTBEHHOCTH. HacneacTBeHHas
Y HEHACJIeJICTBEHHAs U3MEHUYUBOCTD. [I[puMeHeHre 3HaHi1 0 HAacIeICTBEHHOCTH, N3MEHUYNBOYTH
U HUCKYCCTBEHHOM OTOOpE MPHU BHIBEJCHHH HOBBIX IOPOJ J>KUBOTHBIX, COPTOB PACTEHUU U
IITAMMOB MUKPOOPTaHU3MOB.

OcHognble nousmusi: O€CIONOe pPa3MHOXKEHHE, TOJOBOE pPa3MHOXKEHHE, MOYKOBaHUE,
CIIOpBI, BETETATUBHOE Pa3MHOXKEHHE, TepMadpoIUT, CIIEpMATO30UIbI, SHIIEKIETKH, TaMETOTEHE3,
Me€03, KOHBIOTaIUs, KPOCCUHTOBEP, OTLIOJOTBOPEHHUE, 3UT0Ta, HAPYKHOE OTLIOJOTBOPEHUE,



BHYTPEHHEE  OIUIOJIOTBOPEHHE, JBOMHOE  OIUIOJOTBOPEHME,  DHJOCIEPM,  OHTOIEHES,
AMOpHOTEHEe3, TMpsAMOe pa3BuUTHE, MeTamMopdo3, dumoreHes, OHOTCHETUYECKUN 3aKOH,
TUOPUAOTIOTUYECKUI METOJ, YHCThIC JIMHUW, MOHOTHOPHIHOE CKpEIIMBaHHE, IUTHOPUIHOE
CKpEIIMBaHKUE, TOMO3UTOTHI, F€TEPO3UTOThI, JOMUHAHTHBIE U PEIIECCUBHBIE T'€HbI, paclIeIICHHE,
HEHOTHUIN, (EHOTHII, HEMOJIHOE JOMHHHMPOBAHUE, AHAIM3UPYIOLIEEe CKPEIIMBAHHUE, AayTOCOMBI,
TOMOTAMETHBII ¥  TETePOraMeTHBIA II0JI, TIOJIOBBIE XPOMOCOMBI, MOJIU(DUKAIMOHHAS
W3MCHUMBOCTh, HOpMa pEaKIWW, MYTAIlMOHHAas W3MEHYMBOCTb, MYTAarcHbI, ITOJIUIION NS,
CeNeKIMs, THOpuIu3aIus, 0T0op, reTepo3nuc, ONOTEXHOIOTHS, AHTUOUOTHKH.

[Tepconanmuu: K. bap, C. I', Hapammn, @. Mromnep, 2. I'ekkens, I'. Mengaens, T. Mopran,
I'. ®pus, H. . BaBawnos, I'. /. Kapneuenxo.

TI'nasa 4 «llonynayuonno — e6uoosoii yposenwv» (9 u)

Bun, npussakum Buma. Buj Kak OCHOBHas CHCTEMAaTHYeCKas KaTeropus >KHBOTO.
[Momynsanmst kak Gopma cyriecTBOBaHHS BUAa B npupojie. [lomymsiiust kak euHUIa SBOJIIOIUH.
Pa3Butne »5BOMIONMOHHBIX mpenactaBiaeHuil. Y. JlapBUH — OCHOBOIOJIOKHHMK Y4YE€HHUS 00
sBoMONMKY. OCHOBHBIE JIBWXKYIIME CHJIBI 3BOJIONMM B Ipupoje. Pe3ynbTaThl 3BOJIOLUH:
MHOTOOOpa3ue BHUJOB B NPUPOJIE, MNPUCIOCOOIEHHOCTh OPraHW3MOB K YCJIOBHSIM CpEIbl.
DKoJjorudeckue pakTopel, UX BIUSHUE HA OPTaHU3M.

OcHogHble nowsmus. BHUJI, apeain, TNOMyJsAlus, O3KOJOTHYeckhue, abHOTHYECKHe,
OMOTHMYECKHE W aHTPOINOTeHHBbIE (aKTOPbI, SBOJIOLHUSA, €CTECTBEHHBIH 0TOOp, Oopbba 3a
CYyIIECTBOBaHHE, CHHTETHYECKas TEOPHsI SBOJIOINH, T€HO(POHJ, MHKPOAIBOJIOLHUS, H30JISIIHS,
BHI000pa30BaHUE, MaKPOIBOJIONHS, OMOJIOTHYECKUU Mporpecc, apoMopdo3, HaeoaganTaIus,
JiereHepalus.

[Tepconamuu: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, C. C. YerBepuxon, A. H.
CeBep1oB.

I'nasa 5. «xocucmemmuiit yposenvy (6 u)

DKocucTeMHasi OpraHu3anus >KUBoW mpupobsl. OCHOBHBIE KOMIOHEHTBHI SKOCHUCTEMBI.
Crpykrypa skocucteMsl. [IuiieBbie cBs3u B 3KocucTeMe. B3anuMoielicTBre MOMyJISIUNA pa3HbIX
BUJIOB B 3KkocucTeMe. [IoTOKM BelecTBa M 3HEPruu B dKocHcTeMe. EcrecTBeHHas sKocHUCTeMa
(6uoreorieHo3). ArpocucremMa (arpoIreHo3) Kak HCKyCCTBEHHOE COOOIIECTBO OPTaHU3MOB.

OcHogHble noHuamus. OWOLIEHO3, 3KOCHCTEMa, OHMOTEOIEHO3, BHJA0BOE pazHooOpasue,
MPOJIYLEHThl, KOHCYMEHTBI, PEAYLEHTHI, SIPYCHOCTb, BUJABI — CpPeAo0OpazoBaTeNd, MUIIEBast
1enb, TpohuvyecKuii ypoBeHb, KU3HEHHas (opma, HEHTpaau3M, aMeHCaUu3M, KOMMEHCAINU3M,
CUMOMO03, MPOTOKOOTEpaIHsl, MyTyalTu3M, KOHKYPEHIIUS, XUIIHUYECTBO, Tapa3uTH3M, MUPAMUJIA
O6rOMacChl ¥ YHCIEHHOCTH, SKOJIOTHYECKAs CYKIIECCHS.

TI'naea 6 «Buocghepnviii yposenn» (8 u)

buocdepa — rnobansHas skocucrema. B. V. BepHaackuii — 0CHOBOIOJIOKHUK YU€HUS O
ouoctepe. Ctpykrypa 6mocdepsl. PacnmpocTpaneHre u poib XKMBOTO BellecTBa B Ouocdepe.
Kpyrosopot BemectB B Ouocdepe. I'nmoTe3pl BOZHUKHOBEHHs Xu3HU Ha 3emue. Kpartkas
UCcTOpUs dBOIIONMH Onocdepsl. 3HaueHue oXpaHbl orocdepsl g COXpaHEHUS )KU3HU Ha 3eMIle.
buonoruueckoe paszHooOpazue Kak OcCHOBa ycroiumBocTu Ouocdepsl. CoBpeMeHHbIE
9KOJIOTHYECKHUE TMpOoOJeMbl, MX BIUSHUE Ha >XU3Hb mojaed. [locrnencTBus neATENbHOCTH
yenoBeka B skocucremax. Hoocdepa.

Ocnognvle nonamus: duocdepa, rymyc, bunbrpanus. buoxumuyeckuit uki. buorennsie
BEI[ECTBA, MUKPOTpOGHBIE U MaKpOTpOo(HBIE BEIIECTBA, MUKPOIIEMEHTHI, KUBOE BEIIECTBO,
DKOJIOTHUECKUN KpPHU3HC, KpEaIMOHU3M, THIOTe3a CaMO3apoKAEHUs JKU3HH, THUIOTe3a
CTAIllMOHAPHOTO COCTOSIHUS, TUIOTE3a MAaHCIEePMHUH, THIOTe3a OMOXUMHUYECKON SBOIOINH,
KoallepTaBbl, MPOOMOHTHI, 3pa, IMEPHUOJ, dI0Xa, KaTapxeu, apxeil, MpOTEepo30H, Maneo3oM,
Me3030M, KalfHO30i1, MaJICOHTOJIOT I, HOOC(epa, IPUPOTHBIE PECYPCHI.

[Tepconanuu: B. U. Bepnaackuii, ®. Peau, JI. Cnannanckuid, JI. Ilactep, A. . Onapumn,
Jx. XonaenH.

3akniouenue (6 u)



OO0oO1meHne, MOCTOPEHHUE U CHCTEMaTH3allMs H3y4eHHOro wmarepuana. OCHOBHBIE
00J1aCTH MPAKTHYECKOTO MPUMEHEHHS 3HAHHMA.

KOHTpOJIb H OLICHKA J0CTHKeHUil IVIAHUPYEMBIX pe3yJIbTaTOB

I'paduk npoBeaeHHs KOHTPOJIBHBIX MEPONIPUATHIA

Bun pabotsr Mecsu, naTta

KOHTPOJIBHBIX CeHT | OKT | HOS0 | JdeK aHB | QeBp | Mapr | anpens | mait | UTOI'O
MEPOLPUSATUN

IIpoBepounsie
paboThI

KonTponbeHbie
paboThI

JukraHT, ...

JlabopaTtopHble
paboThI

IIpakTnueckue
paboThI

TecTrl

3auerel

Kommnnekcnas
pabora

" np.

OueHka yCTHBIX OTBETOB YYALIMXCS

Onenka «5» CTaBUTCS B TOM CiIydae, €CiM y4Yalluiicsl MOKa3bIBaeT BEpHOE MOHUMAaHHE
CYIIHOCTH paccMaTpUBAEMBIX SIBJIEHHM U mporeccoB. CTPOUT OTBET MO COOCTBEHHOMY IJIaHy,
COTMPOBOXKIAET paccKka3 HOBBIMU MPUMEPAMH, YMEET IPUMEHUThH 3HAHUS B HOBOW CUTYallUU MPU
BBITIOJIHEHUH TPAKTUYECKUX 33JaHUN; MOXKET YCTAaHOBHUTH CBSI3b MEXAY H3y4aeMbIM U paHee
M3YYEHHBIM MaTepHalioM, a TakXe C MaTepuajioM, YCBOEGHHBIM NpU H3YyYEHUH JPYTrUX
npeameToB. CoaeprkaHue BOIIPOca yJAIMCs U3JlaraeT CBSA3HO, B KpaTKol (opme, HE AOITycKaeT
OMOJIOTMYECKUX OIIMOOK U HETOYHOCTEH.

Onenka «4» CTaBUTCS 3a HEMOJHBIA OTBET, B KOTOPOM OTCYTCTBYIOT HEKOTOpHIE
HECYIIECTBEHHBIE JIEMEHTHI COJIEP>KAaHUSI WU MPHUCYTCTBYIOT BCE BBILICU3JI0KEHHbIC 3HAHMS,
HO JIONYIIEHbI MaJO3HAYUTENbHbIE OMOJIOTUYECKUE OIINOKHU, HEIOTUYHO, IPOCTPAHHO U3JI0KEHO
OCHOBHOE COJIep»aHHe BOIpoca.

Onenka «3» CTaBUTCS, €CIM Yy4allMiics HMEET HEMOJHbIE 3HAHWS, HE MOXKET HUX
MPUMEHHUTh, PACKPBITh CYIIHOCTh Mpollecca WIW SIBICHUS, [OMYCTUI YEThIpe WIH TMSTh
HEJ0YETOB.

OrneHka «2» CTaBUTCS, €CIIM y4YalllUiics He OBJIAJIel OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B
COOTBETCTBUU C TPeOOBAHUAMHU MPOrPaMMBI U JOMYCTUI OOJbIle OMHUOOK M HEJOYETOB, YeM
HEO00XO0IUMO IS OLIEHKU «3».

Ounenka 1a00paTOPHBIX U MPAKTHYECKUX padoT

Onenka «5» cTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO TOJIHOCTBIO €3 OINO0K U HEJ0UETOB.

Onenka «4» ctaBUTCA 32 pabOTy, BHIIIOJHEHHYIO TOJHOCTHIO, HO IIPHU HAJHYUU B HEH He
OoJiee 0iHOM HErpy0Ooil OIMOKK 1 OJTHOTO HEA0UETa; He Ooiee TPeX HEJA0UETOB.

OneHka «3» CTaBUTCS, €CJIM YUEHUK PAaBUIBHO BBIIIOJHWI HE MeHee 2/3 Bceil paboThbl
WIN JOMYCTHUI He OoJiee 0THOM TpyOoii OIMOKH U IBYX HEJJOUYETOB.

OreHka «2» cTaBUTCS, €CIIM YUCIIO OMIMOOK M HEA0YETOB MPEBBICUIIO HOPMY JUTSl OLIEHKU
«3» WK TIPaBUIILHO BBITIOIHEHO MeHee 2/3 Bceil paboThl.
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B xoHnme kaxmoit 1abopatopHoii paboThl 00s3aTEIBLHO 3aMMCHIBACTCS BBIBOJ M0 UTOTAM
BBITIOJTHEHHON paboTHI (BBIBOJ (hOpMYIHpYETCs UCXOs U3 enu padotel). JlaboparopHast pabota
0e3 BBIBOJIa HE OLIEHUBAETCS BBIIIE «2».

Y4yeOHO-MeTOoAUYeCKOe oOecnieueHHe 00pa30BaTeIbHOIO0 Mpolecca.
Jlureparypa 1Jisl yYUuTeJIs:

1. Iaceunux B.B., lllseyos I'I. Meroauueckoe nocodbue k yueOHuky B.B. Ilaceunuka u
np. Beenenue B 06myro 6nosioruto. 9 kinace. M.: lpoda, 2015.

2. [llaceunux B.B., Illgeyos I'.I. Pabouas Terpans k yueonuky B.B. Ilaceunuka u mp.
Beenenune B 06myro 6uosnoruto. 9 ximacc. M.: [Ipoda, 2017.

3. Ilanvosiesa I'M. Paboune nporpammel. bruosorus. 5-9 ximaccer. M.: Jpoda, 2015.

4. 1.IIporpammel i obiieoOpa3oBaTenbHbIX yupexaeHuid. buomnorus 5-11 xmaccos Ilon
pen.I'’'M. IlanbnseBoii. Astopsl mnporpammbl .B.B.Ilaceunuk, B.B.Jlattommn. B.M.
[TakymnoBa M.- «JIpodax» 2015.

5. 2.Temarnueckoe M moypouHoe miaaHupoBaHue k yueOHuky B.B. Ilaceunuk «buomnorus.
Beenenue B 00m1yro 6mosioruto u 3xosioruto» 9 kimace, M.-«J/Ipoda»,2004 r.

Jlureparypa 1Jifl y4aluxcs:

1. Ilaceunux B.B. u op. buonorus. Beenenue B o0myro Ouosoruto. 9 kmacc: yueOHuk. M.
Hpoda, 2018.

HNHuTepHeT —pecypcebl:
www.biolseptembe.ru
www.edios.ru

MULTIMEDIA-noanepxka kypca «buonorus.».

» JlaGoparopHblii mnpakTukyM. buosorms. 6-11 kmaccel | y4eOHOE AJIEKTPOHHOE
m3nanue. -Pecryonmukanckuii mynprumeaunaneHTp, 2004 r. JlaGopatopus KIJIETKA.
Jlabopatopuss TEHETUKA. Jla6oparopus SKOCUCTEMBI.

DnexkrpoHHoe yueOHoe nmocooue «buomnorus 10, 11 kmace Kupumia u Medoaus» Tun
MPOTrpaMMBbI: TUIIOBAsl, KOHIIEHTPUYECKasi, 0a30BOTO YPOBHSI.
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KanennapHo-remarudeckoe niaHupoBanue mno yueonomy npeamery bUOJI0OI'UA
Ha 2021 — 2022 y4eOHblii rox 9 kiacc

Ne Paszpnes. Tema ypoka Koumnuecr | laTa npoBenenust
ypoka BO YacoB
IIo IIa
IaHy | ¢akry
BBenenue 34
1 buonorus — Hayka o )KHUBOU NpUpoJIe 1
2 Mertopl nccaeaoBaHusl B OMOJIOTHH 1
3 CyIIHOCTH )KH3HH U CBOMCTBA KUBOTO 1
I'naBa 1. MoJieKkyJIsipHbIi YPOBEHb 10 4
4 MonexkynsapHbIi ypoBEHb: 00111ast XapaKTEPUCTHKA 1
) VYrieBoabl 1
6 JIunu el 1
7 CocraB u cTpoeHHe OEIKOB 1
8 OyHKIMH OSITKOB 1
9 HykenHOBbIE KHCITOTHI 1
10 AT® u apyrue opraHM4ecKue COeIMHEHNS 1
KIIETKH
11 buonorunueckue karanuzaropel. JlaboparopHas 1
pabora Ne 1. Pacuenyienne nepoxcuaa
BO/IOpoa pepMeHTOM KaTaIa30i
12 Bupycsr 1
13 KoHTpobHO-000011ar0IIHi YPOK 0 TEME 1
«MoJIEKYISIpHBIN YPOBEHBY»
I'naBa 2. KiierouHnblii ypoBeHb 144
14 Kiterounsrii ypoBeHb: 00111ast XapaKTepruCTUKA 1
15 Oo61mmue ceenenns o xierkax. Kiierounas 1
MeMmOpaHa
16 SAnpo xknetku. XpoMOCOMHBIN HA0OP KIETKH 1
17 DHoIUIa3MaTuYecKas ceTb. PuOOCOMBL 1
Kommunekc I'onbmxku. JInzocomsl.
18 Muroxonapuu. [Imactunel. Knerounsrii neHtp. 1
19 Opranb! aBkeHus. KierouHble BKIIIOYEHUS 1
20 Oco0eHHOCTH CTPOEHUS KIIETOK 3YKapHOT U 1
npokapuoT. JlaboparopHas padora Ne 2
«PaccMaTpuBaHue KJIETOK OaKTepui,
pAacTeHHii M }KUBOTHBIX 0] MUKPOCKOIOM))
21 AccuMuiianusa U guccuMmiisinus. Meraboimsm 1
22 DHepreTUyeckuii 0OMEH B KIIETKe 1
23 DOTOCHUHTE3 U XEMOCUHTE3 1
24 ABTOTpO(DBI U TETEPOTPOPHI 1
25 CuHTe3 OeNKoB B KIIETKE. 1
26 Jenenue kineTku. Muto3 1
27 O6o6maromuit ypok no teme «KiaeTouHslit 1
YPOBEHB
I'naBa 3. Oprann3MeHHblii ypOBeHb 134
28 Pa3mHOkeHne opraHu3MoB 1
29 Pa3ButHe nonoBbix kieTok. Meios. 1
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OnnogoTBOpeHne

30

NupuBuyanbHOE pa3BUTUE OPraHU3MOB.
buorenernueckuii 3aKoH

31

O06o06maromuit ypox

32

3aKOHOMEPHOCTH HACIICAOBAHMSI TPU3HAKOB,
ycraHoBieHHble I'. Menienem. MoHorudpuanoe
ckpemuBanue. JlaGoparopHas padora Ne 3
«PereHue reHeTHYECKUX 32124 Ha
MOHOTHOPH/IHOE CKPeIIMBAHHEY.

33

Henonnoe nomunuposanue. ['enotun u heHoTHIL.
Ananusupyromiee ckpemubanue. JlaboparopHas
padora Ne 4. «PemieHne reHeTH4eCKNX 3a1a4 Ha
HacJle/I0BaHUe MPU3HAKOB NPHU HENOJHOM
JOMMHHPOBAHUI

34

JurubpuiHoe ckperuBaHie. 3aKoH
HE3aBUCUMOTO HACJIEeIOBAHMUS TIPU3HAKOB.
JladopaTopHas padora Ne 5 «Pemenue
reHeTHYeCKHX 32/1a4 Ha AUTHOPHUIHOE
CKpelIiBaHUEe»

35

T'enetruka nosa. CrermieHHOE HacaeJOBaHHEe
npu3HakoB. JlabopaTopHas padora Ne 6
«PelrieHne reHeTHYECKHUX 32729 HA
HacJieJ0BaHUe MPU3HAKOB, CIENVIEHHBIX €
MOJIOM)

36

O6o0maromuii ypok

37

3aKOHOMEPHOCTH U3MEHUYHUBOCTH:
Moau(pHUKaIMOHHAs U3MEHYMBOCTh. Hopma
peakunuu. JlabopaTopHasi padora Ne 7
«BbIsiBJIeHMEe M3MEHYMBOCTH OPraHU3MOB)

38

3aKOHOMepHOCTI/I N3MCHYMBOCTH: MyTalUOHHAsA
HU3MCHYUBOCTD

39

OcuHOBBIC METOAbI CCIICKIINU paCTeHI/Iﬁ,
JKUBOTHBIX U MUKPOOPIraHU3MOB.

40

O06o0maromuii ypok - cCeMHHap 10 TeMe
«Opranu3MeHHbId YPOBEHb)

I'naBa 4. Illony19SUMOHHO — BU/I0BOH YPOBEHb

84

41

[TonynsIMOHHO — BUJOBOW YPOBEHb: 00I1Ias
xapakrepuctuka. JlabopaTropnasi padora Ne 8.
«M3y4yenne Mop(oIOrH4ecKoro Kpurepus
BH/I2»

42

DKOJIOTHYECKHE Q)aKTOpBI " YCJIOBUSA CPEABI

43

[Ipoucxoxnenue BuaoB. PazButue
3BOJIFOLIMOHHBIX MPEACTABICHUN

44

HOHYHHHI/IH KaK 2JICMCHTapHad CANHUIIA
OBOJIIOIITNH

45

Bops0a 3a cyriecTBOBaHME U €CTECTBEHHBIN 0TOOD

46

Bunoo6pa3zoBanue

47

Makpo3Bomtonus

48

O6o06maromuit ypok - ceMuHap

I'maBa 5. JkocucTeMHbIH YPOBEHD

49

COO6H_ICCTBO, OKOCHCTEMA, 6I/IOFCOI_ICHO3
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50 CocraB u cTpyKTypa cooOIecTBa 1
o1 MexBHUI0BbIE OTHOLIECHUSI OPTaHU3MOB B 1
HKOCHUCTEME
52 [ToToku BelecTBa U YHEPTUU B IKOCUCTEME 1
53 Camopa3BuTHE IKOCUCTEMBI. DKOJIOTHYECKas 1
CyKlleccus
54 O0600mamull ypoK - SKCKYPCHS 110 TEME 1
«DKOCHCTEMHBII YPOBEHb)
I'naBa 6. BuocdepHsblii ypoBeHb 114
95 buocdepa. Cpenoobpasyromiast 1esTeIbHOCTh 1
OpraHu3MOB
56 KpyrosopoT Bemects B 6uochepe 1
S7 DBourorus orochepsl 1
58 ['unioTe3pl BO3HUKHOBEHUS KU3HU 1
59 PasButHe npeacraBieHnit 0 IPOUCXOKICHUH 1
*u3HU. COBPEMEHHOE COCTOSTHUE MPOOIIEMBI
60 Paspurtne xu3Hu Ha 3emiie. Dpbl IpeBHEHIIIEH 1 1
JpeBHEH KU3HU
61 Pa3BuTHe )U3HU B M€3030€ U KallHO30€ 1
62 O06001IarmuN YPOK - IKCKYPCHS 1
63 AHTpOIOT€HHOE BO3/IeHCTBUE Ha Orochepy. 1
64 OCHOBBI PallMOHATIBHOTO MPUPOIONIOIB30BAHNUS 1
65 Hrorossiii ypok-koH(pepennus «Poas 6uonoruu B 1
HaCTOSIIEM U OyaylleM 4eT0BeYeCKOn
LMBUITU3ALIIN
66-70 | Pe3epBHOE BpeMs 54
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