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1.ITosicHUTEJBLHAA 3aAIIUCKA

Ha3znauenne nporpammsl: PII coctaBiena pis odyuaromuxcs 9 kiaacca MbOY «Hosoropcekass COLL».
[IporpamMma cooTBETCTBYET TPeOOBaHUAM K CTPYKType Iporpamm, 3assieHHbIM B PI'OC OO0, u BKIOYAET:

. [TosicHUTENIbHYIO 3aIUCKY.

. O0m1yr0 XapakTepuCcTUKy y4eOHOTO MpeaMeTa OUOIOTHH.

. Onmcanue Mecta yueOHOTO TpeiMeTa OMOJIOTHH B Y4€OHOM TUTaHE IITKOJIBL.

. JINUHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC PE3yJIbTAThl OCBOCHUS YU4EOHOTO MpeIMeTa OHOJIOTHH.

. Coneprkanue y4eOHOTO TIpeiMeTa OUOJIOTHH.

. TemaTnueckoe mIaHupoBaHue, B TOM unciie ¢ yauetoM PII Bocriuranus.

. Onucanue yueOHO-METOAMYECKOTO U MaTePHAIbHO-TEXHUUECKOT0 00ecredeHnst 00pa3oBaTeIbHOIO Ipolecca.
. [Inanupyemsble pe3ynbTarhl U3ydeHHUs] y4eOHOTO IpeaMeTa OnoJIOTHH.

B ocHOBY pa3paboTku JaHHOW TPOTPAMMBI TTOJIOKEHBI CIICTYIOIINE HOPMATHBHO - PABOBbIE IOKYMEHThI:

1.
2.

o s~

© o N

3akoH Poccutiickoii @enepammu ot 29 nexadpst 2012 1. No273-D3 «O06 o6pazoBanuu B Poccuiickoii Deepariumy.

[Ipuka3z MunucrepctBa oOpa3zoBanus U Hayku Poccun ot 17 mexabpst 2010 1. Ne1897 «O6 yrBepxkacHuu (eaepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHJIApTa OCHOBHOTO 00IIEero 00pa3oBaHus» (C U3MEHEHUSAMH U JomoaHeHusMU oT: 29.12.2014 1. Nel644, 31.12.2015 r.
Ne1577) u Tlpuka3z Munnpocsemienust PO ot 11.12.2020 r. Ne 712.

[IpumepHas ocHOBHasi 0Opa3oBareiabHas MporpaMMa OCHOBHOTO 001ero odpa3oBanus (0J00peHa perieHueM ¢eneparbHOro y4eOHO -METOMUYECKOro

o0bemHeHus 1Mo obeMy oopazoBanuto, mpotokos oT 08.04.2015 N 1/15) (pen. ot 04.02.2020).
Konrenmus npenoaaBanus ya4eOHOTO MpeaMeTa «OHOTOTHD.

IIpuka3z Ne254 ot 20.05.2020 «O06 yrBepkaeHun (eaepaibHOTO IMepevyHs y4eOHHKOB, PEKOMEHIOBAHHBIX K HCIOJIb30BAaHUIO TPH pean3alluu
MMEIOIIUX FOCYIaPCTBEHHYIO aKKpeIUTAIUI0 00pa3oBaTeNbHBIX IPOTpaMM HauaabHOTO 0OILIEr0, OCHOBHOTO OOIIEro, CPeAHEro 001ero 00pa3oBaHusD».
YcraB MBOY «HoBoropckast cpensst o0meoOpa3oBaTenbHas koia» ['paxoBckoro paiiona ¥Yamyprckoi PecryOnuku.

OcHoBHast 00pa3zoBarenbHas MporpaMma 0CHOBHOTO o0iero oopazosanus MBOY «HoBoropckas cpensisi o0ieo0pa3oBarenbHast mKoIa».

VYueOuslii maan mkoisl Ha 2022 — 2023 y4eOHblii ro.

[Tonoxxenne o paboueil mporpamme mo ydeOHOMy mpeamery (kKypcy) nmenarora MBOY «HoBoropckast cpeaHsist o6uieoOpazoBaTenbHasi HIKOJIay,
peanmsyromiero @I'OC OOO0.


http://www.educom.ru/ru/documents/prav_akt/federal/3266_1.pdf

KOHIEIIIUSA yuyeOnoro mpeamera «buosorus»
npeacTaBisieT co0oii crucTeMy B3IUIAJ0B Ha 3HAUYEHUE, IIeU, 3a/1aud, CTPYKTYPY U coJepKaHue yaeOHOro npeaMera «buonorus» u onpenenser cTpaTeruyeckue
HaIPaBJICHUS Pa3BUTHS 00IIEro OMOJIOTHYECKOTO 00pa3oBanus B Poccuiickoii Denepanuyi B COOTBETCTBUU C BBI30BAMHU BPEMEHU M HOBEHIIIUMU JIOCTHIKCHUSMHU
HAayKH.

Hacrosimmas pabGoyasi mporpamma 1o OHOJIOTMH YYHTHIBAaeT MHIMBUAYAJIBHBIA U TU(GEepeHIMPOBAHHBI NOaX0a B o0ydeHnn 9 kimacca, B KOTOpOM OyneT

OCYILECTBIISITHCSL YUEOHBIN MPOIIECC: Pa3HOYPOBHEBBIC 3aJIaHUs, NMPOCKTHAS JCATEIHHOCTh, UCCIIEAOBATEIbCKUE PabOTHI, TecTHpoBaHue, ucnoyib3oBanne KT u
HNuTepHeT pecypcos.

Hean Ouonornyeckoro oOpa3oBaHUs B OCHOBHOM IIKOJIe — o0ecriedeHue GopMHUpPOBaHUS OUOJIOTHYECKON M SKOJIOTHUECKOW IPaMOTHOCTH, PACIIUPEHUE
MIPEJICTAaBICHHA 00 YHHKAIbHBIX OCOOCHHOCTSIX >KMBOW MPHUPOJIBI, €€ MHOTOOOpa3sWU W DSBOJIIOIHH, YEJIOBEKE KaK OWOCOIMAIbHOM CYIIECTBE, Pa3BUTHE
KOMITIETCHIIMN B PEIICHUH MPAKTUYECKUX 3a]1a4, CBSI3AHHBIX C JKMBOW IPUPOJION.

B cooTBeTCcTBHH € 3THM, 3aJaYaMM TIPOXOXKICHUS Kypca OMOJIOTHH B 9 Kilacce SBIISIOTCS:

- OCBOCHHC 3HAHHWH O OHMOJIOTHUYECKHMX CHUCTeMaX (KJIeTKa, OPTaHW3M, BHUJ, SKOCHCTEMa), UCTOPUH PA3BUTHS COBPEMECHHBIX NPEICTABICHUN O YKUBOW
MIPUPO,IC; BBITAIOIIMXCS OTKPBITUAX B OHOJIOTHISCKOW HAyKe; pOJIH OHOJIOTHYECKOW HAyKH B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUPA,
METO/1aX HAYIHOTO TIO3HAHHUS;

- OBJIQJICHHE YMEHUSIMH OOOCHOBBIBaTb MECTO M pOJIb OHOJOrMYECKUX 3HAHUN B MPAKTHUECKON MAEATEIbHOCTH JIOAEH, PAa3BUTHUM COBPEMEHHBIX
TEXHOJIOTUH; MPOBOJAUTH HAOMIOAEHMS 3a DKOCHCTEMaMH C LIENbI0O UX ONHMCAHMUS U BBISBICHHS €CTECTBEHHBIX W AHTPOIOICHHBIX W3MEHEHWUH; HAaXOAWTh U
aHATM3UPOBATh WH(DOPMAITHIO O JKUBBIX 00BEKTAX;

-pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, UHTEIIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEW B MPOLECCE M3YUEHUS BBIJAIOIIMXCS TOCTHXKEHUN OHOJIOTHH,
BOIIE/IIINX B 00IEYETIOBEUECKYIO KYIbTYPY; CJIOKHBIX MPOTUBOPEUUI MyTeil pa3BUTUSI COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UAEH, TEOPUIl, KOHLIETIIIUHN, Pa3INYHBIX
TUIOTE3 B X0/I€ pabOThI ¢ pa3IMYHBIM U UCTOYHUKAMU HH(POPMAIHH;

- BOCIUTaHUE YOEKJEHHOCTH B BO3MOYKHOCTH MO3HAHUS KUBOU MPHUPOIbI, HEOOXOAUMOCTH OEpeKHOTr0 OTHOUICHUS K MPUPOTHON cpese, COOCTBEHHOMY
3JI0pPOBbIO; YBOXKEHUS K MHEHHIO ONIIOHEHTA MPU O0CYXJACHUHU OUOJIOTHYECKUX MTPOOIIeM;

- HCIIOJIb30BaHME MPUOOPETEHHBIX 3HAHUNW YMEHHMM B TOBCEIHEBHON >XU3HU JJS OLEHKHU TOCIEJICTBUN CBOEW AESITENbHOCTH IO OTHOIICHUIO K
OKpY’Karolllel cpelie, 3I0pOBbI0 IPYTUX JII0/IeH U COOCTBEHHOMY 3/10POBbI0; 00OCHOBaHUS U COOMIOACHUS Mep MPO(UIAKTHKU 3a00JIeBaHUM, IPAaBUII IIOBEJICHUS B
pHUpoIe.

OCHOBHBIMH ~ COCTaBJISIFOIIMMU 00Pa30BATENBHOTO IMpoLiecca B Kypce U3ydeHHsI OMOJIOTHH B 9 Kilacce SIBJISIOTCS: TEXHOJIOTHS MPOOIEMHOr0 Juanora
Ha JTafe M3y4yeHHs HOBOTO MaTepualia U TEXHOJOTHS OIICHMBAHMS OOpa30BaTEIbHBIX JOCTHKEHUN (Y4eOHBIX YCIEXOB), TEXHOJIOTHsS MPOOJIEMHOTO IHaliora
(moOyxmaomuid 1 NOABOAAIIMN JUANIOT) W OpraHu3anus paboThl B MalbIX TPyNNax, METOJ 3allUThl MPOEKTOB, SKCKYPCUHU, KOH(EpEeHIUH, AENoBas Urpa,
MPAKTUKYMBI; YPOKH KOHTPOJS; CO3JaHUE MPE3eHTAllNii, a TakKe HMCIOIb30BaHHE HA YPOKax AJIIEMEHTOB TEXHOJOTHUHU MPOTyKTHBHOTO YTEHUS, MPOTYyKTHBHBIC
3aaHus yueOHUKa, HalleIeHHbIE HA: OCO3HAHHME POJU KU3HU; PACCMOTpEHHE OMOJIOTMYECKUX MPOLIECCOB B Pa3BUTHH; UCIMOJIb30BaHNE OMOIOTHUECKUX 3HAHHUM B
OBITY; OOBSACHATH MUP C TOUKU 3pEHUSI OMOJIOTHH.
PaGouas mporpamma obecrnieueHa y4eOHO - METOJMYECKHUM KOMILIEKTOM:



1) pabouas mporpamma WM.H. TTonomapésoii, B.C. Kyumenko, O.A. Kopuunosoii, A.I'. [Iparomuiosa, T.C. CyxoBoii buosorus: 5-9 kmaccer — M.:
Benrana-I'pad, 2012.

2) y4eOHMK Juisi OOydaromuxcsi 00meo0pa3oBaTeIbHbIX yUpekaeHuid moja penakuueil npodeccopa M.H. Ilonomapesoii. buonorus: 9 xmacc — M.:
Benrana-I'pad, 2019.

3) pabouas Terpaap [lonomapesa M.H., [lanuna I'.H., Kopuunosa O.A. "buonorus. 9 knacc". M.: Bearana-I'pad, 2016.

4) buosorus. TecroBsie 3aaanus. 9 kiacc. (PI'OC) Conomosa E.A.

5) meroanueckoe nmocooue [lonomapesa M. H. "buosnorus. 9 kinacc". ®I'OC buosorus. 9 kinacc. M: Benrana-I'pad, 2016.

2. O0mas xapakTepucTUKa yueOHOro npeamera

Kypc Ouonorun B 9 kmacce «OOmue OMOJIOTMYECKHE 3aKOHOMEPHOCTH» HMEET KOMIUIEKCHBI XapakTep, TaK KaK BKJIOYAeT OCHOBBI Pa3IMYHBIX
OMOJIOTHYECKUX HAyK O 4YCJIOBCKE: aHATOMUM, (1)I/I3I/IOJ'IOFI/II/I, TUT'UCHBI, IICUXOJIOTHH, SKOJIOI'H. Coz[epn(aHHe " CTPYKTypa 3TOro Kypca 00ecIeYnBaloT BBITOJIHEHNE
TpeOOBaHUI K YpPOBHIO NOJTOTOBKU IIKOJIBHUKA, Pa3BUTHE TBOPUYECKHUX YMEHHM, HAYyYHOTO MHPOBO33PEHHS, TYMAaHHOCTH, SKOJIOTMYECKON KYIbTYpbI, a TaKXke
MIPUBUTHE CAMOCTOSITEILHOCTH, TPYHAOIIOOMST M 3a00TIMBOIO OTHOILIEHHS K CBOeMY 3/10poBbilo. IlocienoBaTenbHOCTh TeM OOYCIIOBIEHA JIOTUKOW Pa3BUTHUS
OCHOBHBIX OHOJIOTMYECKHUX HOHSITI/II71, PaCCMOTPEHUEM OMOJIOTHYECKHUX SIBJIIEHUH OT KIJIIETOYHOTO YPOBHA CTPOCHHA K OPraHu3MCHHOMY H CHOCO6CTBy€T
CbOpMI/IpOBaHI/IIO OMOJIOTHYECKOTO MBIINIJICHHS, OPUCHTHUPYET HA TIOHUMAHUEC B3aMOCBSI3€eil B IpHUPOAC KaK OCHOBBI )KUBHCACATCIILHOCTHU )KHUBBIX CUCTEM.

B npeano:xkeHHoii mporpaMme ycujieHa NMPaKTHYeCKasi HAMPABJIEHHOCTh AeATEJbLHOCTH HIKOJbLHUKOB. [IpenycMoTpeHHble B cogepKaHUU MOYTH
KA)KI0# TeMbl NMPaKTUYeCKHe U JadopaTopHble padoThl, IKCKYPCUHN MO3BOJSIIOT 3HAYUTEJIbHYI0) YACTh YPOKOB IPOBOAUTH B JeAITEJbHOCTHON (opme.
IIporpamma mnpeamojiaraer MmMHUPOKOe OOIIEHHE ¢ SKMBOW NPHUPOIOH, MPUPOAOH POAHOr0 Kpas, YTO CHOCOOCTBYET PA3BUTHI0O Y HIKOJbHHUKOB
€CTeCTBEHHOHAYYHOI'0 MHPOBO33PEeHHS 1 IKOJIO0TM4eCKOro MbIILIEHHS, BOCIUTAHUIO MATPHOTH3MA H I'PAKIAHCKOH 0 TBETCTBEHHOCTH.

JUis TOBBILLIEHUS YPOBHS TMOJYYEHHBIX 3HAHUM M NPUOOpPETeHHsS MNPAKTUYECKHMX YMEHHMM M HaBBIKOB MPOTPaMMOM MpeaycMaTpUBAETCSl BBINOJIHEHHE
MPAKTUYECKUX U Ja00paToOpHbIX padoT. OHM OPUEHTHPYIOT yJalllUuXCsl Ha aKTUBHOE MO3HAHHE CBOMCTB OpraHM3Ma YelloBEeKa U Pa3BUTHUE YMEHUH IO yXOIy 3a
HUM. M3y4eHIo COCTOSHUSI CBOETO OpraHu3Ma U €ro 370POBbsI CIYKHUT Psijl CAaMOHa0II0ACHUN.

[IpencraBiennsie B paboyeil mporpaMme 1ab0paTopHbIe U MPAKTUYECKUE pabOThI, CAMOHAOIOICHUS SABIIAIOTCS (parMeHTaMU YPOKOB, HE TPEOYIOIIUMHU JJIst
UX MPOBEACHUS JOTOTHUTEIbHBIX YU€OHBIX YaCOB.

Hywmeparus naGopaTopHbix paboT JaHa B COOTBETCTBUU C MOCIEI0BATEILHOCTHIO YPOKOB, HA KOTOPBIX OHH MPOBOISTCS.

Cnennduka mporpamMmmsl
B pa6oqel71 nporpamMme HaANUJIKX OTPAKCHUC LCIW U 3adadd HU3YUCHUA ouosioruu Ha CTYIICHH OCHOBHOTO O6H.[€FO O6pa30BaHI/I$I, HN3JIOKCHHBIC B
HOSICHUTEIbHOM 3allCKE K HpHMepHOﬁ InporpamMme I10 ouosiornu. B Hell Takke 3alI0KEHBI BO3MOYKHOCTH NpeaAYCMOTPCHHOI'0 CTaHAAPTOM (I)OpMI/IpOBaHHH y
O6y‘{aIOH_[I/IXC${ 06H_ICY'~IC6HBIX YMCHI/Iﬁ 1 HaBbIKOB, YHUBCPCAJIbHBIX croco6os ACATCIIBbHOCTH U KIFOUYCBBIX KOMHCTCHHHﬁ.
Pa6ouas ImporpamMmma BKIIFOYACT B cebs CBCACHUA O CTPOCHUH, ) KUZHCACATCIIbHOCTH KUBOTHBIX.
HpI/IHHI/IHBI 0T60pa OCHOBHOI'O U JOIIOJIHUTCIIBHOTO COACPIKAHUA CBA3AHBI C IPECMCTBCHHOCTBIO ueneﬁ O6p2130BaHI/I$I Ha pa3JIMYHbIX CTYIICHAX U YPOBHAX
O6yquI/IH, JIOTUKOM BHYTPUIIPECAMCETHBIX CBH3CI>1, a TaK’KC C BO3PACTHBIMU 0COOEHHOCTAMU Pa3BUTHA YUAIIUXCA.



[IpencraBnennas B pabodyeil mporpamMme MOCIEIOBATEIBHOCTh TPEOOBAHUN K KaKJOMY YPOKY COOTBETCTBYET YCIOXKHEHHIO HPOBEPSEMBIX BHJIOB
NEATENBHOCTH.

CucrtemMa ypoKOB COPHEHTHPOBAaHA HE CTOJBKO Ha MEpeAady «TrOTOBBIX 3HAHWI», CKOJBKO HAa (POPMHUPOBAHUE AaKTHBHOU JIMYHOCTH, MOTUBHPOBAHHON K
camMoo0pa3oBaHuIo, OOMaarOmeil JOCTATOYHBIMH HAaBBIKAMH M TICUXOJIOTMYECKMMH YCTaHOBKAMH K CaMOCTOSITEJIbHOMY IIOMCKY, OTOOpY, aHalu3y |
WCIIOJIb30BAHNUIO MH(MOPMAIUH.

CopnepxaHue Kypca CTaBUT LIEJIbI0 OOECIEUUTh YYEHHMKAM ITOHMMAaHUE BBICOKOW 3HAUYMMOCTH >KM3HHM, IIOHMMaHUE LIEHHOCTU 3HaHWIl O cBoeoOpasuu
[ApCTB: pPACTeHUH, OakTepwii W TPUOOB B CHUCTEME OHOJOTHMYECKMX 3HAHWW HAyYHOW KapTUHBI MHpa M B IUIOJIOTBOPHOM MPAaKTUYECKOH IeATelNbHOCTH;
copMUpOBaTh OCHOBOIIOJIATAIOIINE MOHATHUS O KJIETOYHOM CTPOEHHMM >KMBBIX OPraHM3MOB, 00 OpraHu3Me M OHMOreoleHo3e Kak ocoObIX (opMax (ypOBHSX)
OpraHM3aliK *KU3HU, O OMOJOTHYECKOM Pa3HOOOpa3nuu B MpHUpoie 3eMIIN KaK pe3ysIbTaTe IBOJIOIMHN U KaK OCHOBE €€ YyCTOMYHUBOIO Pa3BUTHSL.

@DopMBI U METO/IbI, TEXHOJIOTUU O0yUCHHUS
OcobOeHHOCTH OpraHu3aIi 00pa30BaTEILHOTO MPOIEcca COOTBETCTBYIOT TosiokeHUsM [Iporpammbl pa3Butus mkoibsl, OOpa3oBaTeabHON MPOTPaMMBbl U
YcraBa MBOY «HoBoropckass COIll». Oto ompenensier GOpMbI, METOIbI M TEXHOJOTHU OOYydYEHHUs, MPUMEHsEMbIE Ha ypokax OuoJyioruu. B3ammocBs3b
NEPCUUCIICHHBIX CTPYKTYPHBIX KOMIIOHEHTOB METOAWUKHU ITPEIIOAaBaHHA OTPAKCHA B Ta6nnue 1.
Tabmuma 1

CryneHb Benymue meroas! npenogaBanust | OntuManbsHbie GOpPMEI Hcnonp3yemble TeXHOIOTHH
00pa30oBaHUs OpraHU3alLi{ TO3HAHUS 00yueHus
(pamXxupoBaHHE UMEET CMBICH)

OcHoBHOE - [0 XapakTepy MO3HABATEIBHOI 1. Pabota B MansIX rpymnmax - TEXHOJIOTHs
ob1iee JIeSATEIILHOCTH: 2. Pabora B mapax MHTEPaKTUBHOTO OOYyUYEeHUS;
obpazoBaHue YaCTHYHO-TTOUCKOBBIN; 3. UuauBuayasbpHas pabora - UKT
- [0 UCTOYHHKY HOIYYCeHHS 4. dponTanpHas pabora - 310poBbecOeperaronre
3HAHHI:

CJIOBECHO-TIPAKTUYECKUI

3. Onucanue MecTa npeaMera B y4eOHOM ILJIAHE

YueOHblii TUIaH A oOmieoOpa3oBaTeNbHBIX yupexaeHud Poccuiickoit ®enepanuu OTBOAUT Uid 00sA3aTENBHOTO HU3YyYEHUS Y4eOHOTO IpeaMera
«Ouonorus» B 9 knacce 70 yacoB, U3 pacyera 2 ydeOHbIX yaca B Helento. Ho, coenacho yuebnomy naany u kanewoapuomy epaguxy MBOY «Hosocopcaa COLLly,
KOJIMYECTBO YUEOHBIX YaCOB COKpamaercs 1o 68.



4. JIn4HOCTHBIE, MeTAIIPEAMETHbIE U NPeIMETHbIE Pe3yJbTAaThl 0CBOCHHS Y4E€OHOIO
npeaMera

Juunocmmuuwie pesyromamal:
® (OCO3HAHHE €UHCTBA U LIEIOCTHOCTU OKPYXKAIOIIET0 MUPA, BO3MOXKHOCTH €T0 MO3HAaHUS W OOBSCHEHUS Ha OCHOBE JOCTHKEHUN HAYKU;
® 3HaHWE OCHOBHBIX MPUHIIMIIOB M MPABUJI OTHOLIEHUS K KUBOU MPUPO/IE, OCHOB 3JI0POBOTO 00pa3a KU3HU U 3/10 POBbECOEPETAIOIINX TEXHOJIOTHIA;
" pa3BUTHE TMO3HABATEIbHBIX WHTEPECOB M MOTHBOB, HANPAaBJICHHBIX HA M3yYEHUE KUBOW MPUPOJBI; MHTEIUICKTYalbHBIX YMEHHUH (JI0Ka3bIBaTh,
CTPOUTDH PACCYXKJIEHUS, aHATTM3UPOBATh, CPABHUBATD, JIEJaTh BBIBOJIBI U JIP.); 3CTETUYECKOTO BOCTIPUSATHS KUBBIX OOBEKTOB;
® (OCO3HaHHE MOTPEOHOCTH W TOTOBHOCTH K CaMOOOpa3OBaHUIO, B TOM YHCJIE M B paMKaxX CaMOCTOSITEIBHOM JESTEIIbHOCTH BHE IIKOJIbI; YMEHHUE
OTIPENIETIATh JKU3HEHHBIC IIEHHOCTH, OOBSICHATh MPUYMHBI YCIIEXOB W HEy/lay B YYCOHOM MAEATENbHOCTH, NMPUMEHATH IMOJyYEHHBIC 3HAHUS B
MPAKTUYECKOUN AEATETbHOCTH;
" OIICEHMBAHHE )KU3HEHHBIX CUTYAIMH C TOYKU 3PEHHUS 0€30MMacHOTO 00pa3a JKM3HU U COXPAHEHUS 3I0POBbS;
" BOCIHTAHHS YyBCTBA TOPJIOCTH 32 POCCUUKYIO OMOJIOTHYECKYIO HAYKY;
® [IOHMMaHHE OCHOBHBIX (DaKTOPOB, OMPENEIAIONIUX B3aWUMOOTHOIICHUS YEJOBEKAa W TMPHPOIBI, TOTOBHOCTh K CAMOCTOSITEIIBHBIM IOCTYIKAM M
NeUCTBUAM Ha Gi1aro npupoabl; GOPMUPOBAHKE FKOJIOTUYECKOTO MBIIICHUS;
* [puU3HAHUE LIEHHOCTH >XT3HH BO BCEX €€ NPOSBICHUSX U HEOOXOIMMOCTH OTBETCTBEHHOIO, OEpPEKHOTO OTHOIICHHS K OKpYXKalouieil cpene;
coOroieHre MTPaBWJI IOBEICHUS B IPUPOJIE;
" [OHMMAaHHE 3HaYCHHs 00y4YeHHUs Ui MOBCEAHEBHOM KU3HU U OCO3HAHHOTO BhIOOpA mpodeccui;
" [puU3HAHHUE KaKJI0To Ha COOCTBEHHOE MHEHUE; SIMOIMOHAILHO-TIOI0KHUTEIFHOE OTHOIIIEHHE K CBEPCTHUKAM;
" YBAKHUTEIbHOE OTHOILIECHUE K OKPYXKAIOIIUM, COOIOJICHHE KYJIbTYpPbl MOBEICHHUS], MPOSIBIIEHUE TEPIUMOCTH MIPH B3aUMOJCHCTBHU CO B3POCIBIMU U
CBEpPCTHUKAMU;
® KpUTUYHOE OTHOIIEHHE K CBOMM IIOCTYNKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a MX IOCIIEICTBHS; YMEHHE IPEOJ0JIEBAaTh TPYAHOCTH B IpOLECCEe
JOCTH>KEHHSI HAMEUEHHBIX 1I€JIEH;
Memanpeomemmnoie pe3yibmamol:
1) nosnasamenvnvie YVJ - hopMupoBaHue U pa3BUTHE HABHIKOB U YMEHHIA:
* paboTaTh ¢ pa3HBIMU UCTOYHUKAMU HHPOPMAIUH, aHAIM3UPOBATh U OIICHUBATh MH(OPMAIINIO, TPE0OPa30BLIBATE €€ U3 OJHOU (POPMBI B IPYTYIO;
" COCTaBISITh TE3UCHI, PA3IMYHBIC BU/IbI TUTAHOB (MPOCTHIX, CIOXKHBIX U T.I1.), CTPYKTYpUPOBATh YUeOHBIN MaTepual, 1aBaTh ONPEACICHHS MOHSITHI;
" TIPOBOAMUTH HAOIIOJEHUS, CTABUTH SKCIIEPUMEHTHI U 00BSACHATH IONydEeHHBIC PE3YIbTATHI;
" CpaBHHBATh U KIACCUPUIIUPOBATH, CAMOCTOATEIHHO BEIOUpAs KPUTEPUH 7Sl YKa3aHHBIX JJOTUYECKUX OTepaIiuii;
®  CTPOWUTH JIOTUYECKUE PACCYKICHUS, BKIIOUAIOIIME YCTAHOBJICHUE IPUYNHHO-CIIEICTBEHHBIX CBS3EH;



" CO3/JaBaTh CXEMATUYECKUE MOJIEIH C BBIACICHUEM CYLLIECTBEHHBIX XapaKTEPUCTUK OOBEKTOB;
"  OMpEeIeNsATh BO3MOXKHbIE HCTOYHUKH HEOOXOIUMBIX CBEACHUH, MPON3BOAUTH MIOUCK MH(POPMAINH, aHATM3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTD;
2) peeynisimusnvie YV - bopMupOBaHUE U pa3BUTHE HABBIKOB U YMCHHIA:
" OpraHU30BHIBAaTH CBOIO YUEOHYIO M TMO3HABATEIBHYIO NESATEIBHOCTH - ONPENENATh IEeNu paboThl, CTABUTH 3aJayM, IUIAHUPOBATH (PACCUUTHIBATH
MOCIIEIOBATEIBHOCTD JEHCTBUI M TPOTHO3UPOBATH PE3YJIbTaThl PA0OTHI);
" CaMOCTOSITENIHO BBIJIBUTaTh BAapHAHTHI PEIICHUs] TOCTABJICHHBIX 3a/ad M BBHIOMPATh CPEICTBA MOCTW)KCHUS UENH, NPEIABHIETh KOHEYHBIC
pe3ynbTaThl paboTHI;
= paboTark MO IUIAHY, CBEPSATH CBOM JICHCTBHSI C IIETBIO M, IPU HEOOXOJMMOCTH, UCTIPABIIATH OIMIMOKHA CAMOCTOSITENIEHO;
" BBRIOMpATh IICTICBHIC M CMBICIOBBIE YCTAaHOBKM B CBOMX JIEHCTBHAX M TIOCTYIKax IO OTHONIEHHIO K >KMBOM TPUPOJE, 30OPOBBIO CBOEMY M
OKPYKaIOIUX;
" MPOBOJMTH PAOOTY HAJ OMIMOKAMH JJIsi BHECEHUSI KOPPEKTUB B YCBaHBAaeMbIe 3HAHUS;
" BJAJETh OCHOBAMH CAaMOKOHTPOJISI M CaMOOIICHKH, MPUMEHSTh 3T HaBBIKM NPU MPHHATHU PEUMICHUH W OCYIIECTBICHWH OCO3HAHHOTO BBHIOODPA B
y4eOHOM 1 M03HABATEILHOM 1€ TENbHOCTH;
3) kommynukamuenvie YVJ[ - opMHpoOBaHKe U Pa3BUTHE HABBIKOB U YMEHUIA:
" QJIeKBaTHO MHCIIOJIb30BAaTh pEYEBbIE CPEACTBA JJS JUCKYCCMM W apryMEHTallUd CBOEH TO3UIMH, CpPAaBHUBATh pa3Hble TOYKH 3PEHHUS,
apryMEeHTHPOBATh CBOIO TOUYKY 3PEHHUS, OTCTauBATh CBOIO TIO3UIIHIO;
" CIyIIaTh U CIBIIATh APYroe MHEHHE, BCTyNaThb B JAMAJIOr, BECTH IUCKYCCHIO, ONEpUpoBaTh (hakTaMu, Kak IJis JO0Ka3aTelbCTBA, TaK W IS
OTIPOBEPIKEHUS CYILIECTBYIOLIETO MHEHHUS;
"  UHTETPUPOBATHCS U CTPOUTH MPOIYKTUBHOE B3aUMOACHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU;
"  Y4acTBOBAThb B KOJUIEKTUBHOM OOCYXKIECHUH MPOOIIEM.
Ilpeomemmnuie pe3yromamut:
1) 6 nosnasamenvroil (unmennekmyanvHotl) cgepe:
" BJAJIeTh OCHOBAaMH HAy4YHBIX 3HAHWUN O >KMBOW MPUPOJEC U 3aKOHOMEPHOCTSAX €€ Pa3BUTHs, BBLICIATH CYIIECTBEHHbIC MPU3HAKH OHOJOTHYECKHX
00BEKTOB U MPOLIECCOB, OCHOBHBIE CBOMCTBA KUBBIX CHCTEM, LIAPCTB KUBOM MPUPOIbI, CACTEMATUKU U MPEICTaBUTENEH pa3HbIX TAKCOHOB;
® OOBSACHATH POJb OMOJIOTHUU B MPAKTUYECKOM NEATEIBHOCTH JIIOJICH; MEeCcTa M POJIM YelOBeKa B MPUPOJE; POIH PA3JIUYHBIX OPraHU3MOB B KU3HU
YeloBeKa; 3HAa4eHHUs] OHOJIOTHYECKOrO pa3sHooOpasusi Ui coxpaHeHHs Ouocdepbl; MEXaHU3MOB HACIEACTBEHHOCTH M H3MEHYHBOCTH,
BHUJI000pa30BaHUs U MIPUCIIOCOOIEHHOCTH;
" XapaKTepHU30BaTh OMOJIOTHIO KaK HayKy, YPOBHU OpPraHM3ALMHU >KUBOM MaTepHH, METOAbI OMOJOrMYecCKOW Hayku (HaOIOJeHHE, SKCIIEPUMEHT,
U3MEpEHNe), HayuyHble AMCUUIUIMHBL, 3aHUMAIOLIHECS U3yYeHHEM >KU3HEIESITEeIbHOCTH OPraHM3MOB, M OLIEHMBATh MX POJIb B MO3HAHUU KUBOMH
HIPUPOIBL;



MIPOBOJIUTH OMOJIOTUYECKUE HCCIENOBAaHMS M JIeNlaTh BBIBOJBI HAa OCHOBE IOJIyYEHHBIX PE3yJbTaTOB, JEMOHCTPUPOBATH YMEHHs paboTath ¢
YBEIUYUTEIbHBIMU IPUOOpPAMU, U3TOTaBIMBATH MUKPOIIPENapaThl;

MMOHUMATh OCHOBBI XUMHUYECKOTO COCTaBa KUBBIX OPraHU3MOB, POJIb XUMHUYECKUX IEMEHTOB B 00OPa30BaHUM OPTAaHHYECKUX MOJICKYJ, TPUHITH ITHI
CTPYKTYPHOU OpraHu3anvy U QyHKIHUU yIIIEBOJIOB, )KUPOB U OCITKOB, HYKJICHHOBBIX KUCIIOT;

XapaKTepU30BaTh BKJIAJ MHUKPOAJIEMEHTOB MaKpO3JIEMEHTOB B 00Opa30BaHHME HEOPraHMYECKUX W OPraHMYeCKUX MOJIEKYJ >KMBOIO BEILECTBA,
XMMUYECKHE CBOMCTBA M OMOJIOTHMYECKYIO POJIb BOJIbI, KATHOHOB M aHMOHOB B 00ECTICYCHUHN TPOIIECCOB KU3HEACATEILHOCTH;

CpPaBHUBATh KJIETKH OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, 3HATh CTPOCHHE MPOKAPUOTHYECKOM M ayKapHOTHYECKOW KIIETOK,
XapaKTepU30BaTh OCHOBHBIE MOJIOKEHUS KJIETOYHON TEOPUHU CTPOEHHUS OPraHU3MOB;

JTIOKa3bIBaTh MPUHAJICKHOCTh OPTAHU3MOB K Pa3HBIM CHCTEMAaTHYECKUM T'PYIIIaM; OTTUCHIBATH OOMEH BEIIECTB U MPEBPAIEHNE SHEPTUH B KIIETKE;
MIPUBOJIUTH MOAPOOHYIO CXeMY Ipoliecca OMOoCHHTE3a OeNKOB; XapaKTepU30BaTh OPraHU3aIMI0 MeTa00IM3Ma y POKapUOT; FTEHETUUYECKUH anmapar
OakTepuii, cnopoodpazoBaHue, pa3MHOXKEHUE;

XapaKTepU30BaTh (PYHKIIMHM OPraHOWIOB IUTOTUIA3MBI; ONPEACIIATh 3aUeHUE BKIFOUCHUN B )KU3HEACITEIIBHOCTD KIETKH;

CpaBHMBAaTh pa3jMuYHblEe MPEJCTABICHUS E€CTECTBOUCIBITATENE O CYIIHOCTH JKHBOM MPHUPOJBI; XapaKTepHU30BaTh OCHOBHbBIEC TOJIOXKEHUS
sBosonnonHo# Teopun JK.b.Jlamapka, yaenus Y.JlapBuHa 0 ectrecTBeHHOM 0TOOpe, B3risiasl K.JIMHHEs Ha cHCTeMy JKHMBOTO MHpA; OIICHUBATH
3Hauenue Teopuu JK.b.Jlamapka u yuenus Y./lapBuHa 11 pa3BUTHS OHOJIOTHH;

omnpenensaTh NOHATHSA "BUA" W "momynsmus'", 3HAYeHHE MEXKBHUIOBOKW OOpPHOBI ¢ aOMOTHUECKMMU (DaKTOpaMH CpeIbl; XapaKTepHU30BaTh MPHUYUHBI
OOpBOBI 3a CYIIECTBOBAHNC,

OIICHUBATh CBOMCTBA IOMAIIIHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHUH MO CPABHEHUIO C UX AUKUMHU MPEIKAMU;

MOHUMATh CYIIHOCTh IPOILIECCOB IIOJIOBOTO PAa3MHOXEHHS, OIUIOJOTBOPEHHS, WHAWBHIYyaJbHOIO pa3BUTHs, ramMeToreHe3a, Mmeio3a U HUX
OMOJIOTrMYecKOe 3HAUCHUE;

XapaKTepu30BaTh OUOJIOTMYECKOE 3HaueHHuEe OecCHoJIoro pPa3MHOXKEHHMsSI, ATambl 3MOPHOHAIBHOTO Pa3BUTHS, ATAlbl OHTOTEHE3a HpPU MPSIMOM
MOCTAIMOPHOHAIBHOM Pa3BUTUHU, (POPMBI MOCTIMOPHOHATBHOTO MEPHOIa PAa3BUTHS, OCOOCHHOCTH MPSIMOTO Pa3BUTH; 0OBACHATH Mpoliecc Meiio3a,
MPUBOIALINI K 00pa30BaHUIO FAIUIONIHBIX TAMET; OMMCHIBAThH MPOIECCHI, MPOTEKAIOIINE TP IPOOIEHUH, TaCTPYISAILUU U OPraHOTeHE3¢E;

pasnuyath COOBITHSA, COMPOBOXKIAIONIME PA3BUTHUE OPraHu3Ma MpU TMOJTHOM M HENOJHOM MeTamopdose, OOBICHITh OHOJOTHYECKUNA CMBICIT
pa3BuTHs ¢ MeTaMop(ho30M;

HCI0JIb30BAaTh T€HETHUYECKYI0 CHMBOJIMKY; BIIUCHIBATh T€HOTHUIIBI OPTaHU3MOB U MX T'aMEThl; CTPOUTH CXEMbl CKPEUIMBAHUS MPH HE3aBUCHMOM U
CUEIJIEHHOM HACIIEJOBAHUH, CLEIIEHHOM C TIOJIOM; COCTaBJIATh MPOCTEHIINE POJOCIOBHBIE U PEIIATh N€HETUUYECKUE 3aJauM; XapaKTepUu30BaTh
TEHOTHI Ka CUCTEMY B3aMMOJICHCTBYIOUIMX T€HOB OPraHnu3Ma;

pacrno3HaBaTh MyTallUOHHYIO 1 KOMOMHATHBHYIO U3MEHUHNBOCTH;

MMOHUMATh CMBICII U 3HAYCHUE SBJICHUI reTepo3nca U MOJUILIONINHU, XapaKTepU30BaTh METOIbI CENEeKINH (THOPUAN3AIINIO U 0TOOD);



XapaKTepu30BaTh OCOOEHHOCTH IMPHUCIOCOOUTENIFHOTO TOBEACHHUS, 3HAYCHHE 3a00THI O MOTOMCTBE Uil BBDKHBAHHUS, CYIIHOCTh T€HETHYECKHX
MPOIIECCOB B MOMYJISALUAX, (POPMBI BUIO0OPa30BAHMS;

OTIHMCBHIBATH OCHOBHBIC HAIIPABICHHS 3BOIONNHU (OMOJIOTUYECKUN MPOTPecc U OMOJIOTHYECKUI Perpecc), OCHOBHBIE 3aKOHOMEPHOCTH U PE3YIIbTaThI
HBOJTIOIUH;

MIPOBOJIUTH MPUMEPHI MPUCHOCOOUTENFHOTO CTPOSHHS Tela, TMOKPOBUTEIBCTBEHHON OKPACKH IOKPOBOB M MOBEICHHS;, OOBICHATH, MOYEMY
MIPUCIIOCOOTICHHUS HOCAT OTHOCUTEIBHBIN XapaKkTep;

OOBSICHATH IPUYHMHBI pa3JIeIeHUs BUIOB, 3aHUMAIONINX OOIIMPHBIN apean 0OMTaHus, Ha MOMYJISIIH; XapaKTePU30BaTh MPOIECC IKOJOTHUECKOTO U
reorpapuuecKoro BUI000pa30BaHus; OIEHUBATh CKOPOCTh BUAO00PAa30BaHUS B PA3IMUHBIX CUCTEMAaTHUECKUX KaTETOPHSX, KUBOTHBIX, PACTCHH N U
MHUKPOOPTaHU3MOB;

XapaKTepU30BaTh MYTH JOCTIKEHHUS OMOJIOTHYECKOTO IMporpecca - apoMopdo3, HIH0adanTaIlii0 1 OOIIYI0 JereHepalfio; MPHUBOJUTD IPHMEPHI
TOMOJIOTHYHBIX aHAJOTHYHBIX OPTaHN3MOB;

OTIMCHIBATH JIBIKYIIHE CHITBI aHTPOTIOT€HE3a, ITOJI0KEHUE YeJIOBEKa B CHCTEME )KMBOTO MHPa, CBOMCTBA YEIOBEKa KaK OMOJIOTHYECKOTO BHU/A, ITAIIBI
CTaHOBJICHUS YEIOBEKa KaK OMOJIOTHIECKOTO BH/IA,

XapaKTepU30BaTh POJIb MPSIMOXO0XKACHUS, PA3BUTHsI TOJIOBHOTO MO3Ta U TPyJa B CTAHOBJICHUH YEJIOBEKA; BBISBIIATH MPU3HAKU CXOJICTBA U Pa3THUMS
B CTPOCHHH, 00pa3e )KN3HU 1 TIOBEICHUH KUBOTHBIX U YEJIOBEKA,;

OCO3HaBaTh aHTHHAYYHYIO CYIIIHOCTh PAaCH3Ma;

OTMCHIBATh PA3BUTHE KU3HHM Ha 3eMJie B Pa3HbIC MEPHOJIBI; CPABHUBATH M COINOCTABISATH COBPEMEHHBIX W HMCKOMAEMBIX JKHBOTHBIX H3YYCHHBIX
TaKCOHOMETPHUEKHUX TPYII MEXTy COOOH;

XapaKTepu30BaTh KOMIIOHEHTHI )KMBOTO BEIECTBA U €ro (YHKIHHU, CTPYKTYPY U KOMIIOHEHTHI OHOC(hephl; 0CO3HABATH MOCIEACTBUS BO3ACHCTBHS
4ejoBeka Ha Ouocdepy; 3HaTh OCHOBHBIE CIIOCOOBI M METOBI OXPaHbl IPUPOJIBI; XapaKTEPH30BaTh POJIb 3AIIOBEIHIUKOB B COXPAaHEHUU BHOBOTO
pasHooOpa3usi;

KJIacCH(UIIMPOBATh JKOJIOTHYECKHE (DAKTOPHI; pa3inyaTh INPOAYLIEHTH, KOHCYMEHTBI M PEIyLEeHTHI; XapaKTepu3oBaTh Ouomaccy 3eMmiH,
OMOJIOTHYECKYIO TPOAYKTUBHOCTD; OIIMCHIBATh OMOJIOTHYECKHI KPYrOBOPOT BEIIECTB B IIPHPO/IC;

XapaKTepu30BaTh JCHCTBHE aOMOTHYECKUX, OMOTHYECKMX M AHTPONOTEeHHBIX ()aKTOPOB Ha OWOIEHO3; OMHMCHIBATH JKOJIOTUYECKHE CUCTEMBI;
NPUBOJUTH PHUMEPHI CAMOPETYJISIMH, CMEHBI OMOIICHO30B M BOCCTAHOBIICHHS OMOLIEHO30B; XapaKTepHU30BaTh (POPMBI B3AUMOOTHOIICHHH MEXKIY
OpraHu3Mamu;

MPUMEHSATH Ha MPAKTUKE CBEJICHUS 00 HKOJOTMUECKHX 3aKOHOMEPHOCTSX;

2) 6 YenoCMHO-OpUEHMAYUHHOU cepe:

3HATb OCHOBHBIC ITpaBUJIa NOBCACHUA B IPUPOJAC U OCHOBBI 3J0POBOI'O 06p838. JKU3HU, IIPUMCHATD UX Ha ITPAKTHUKE,
AHAJIIM3UPOBATH U OLICHUBATL MOCICACTBUA ACATCIBHOCTH YCJIOBCKA B ITPUPOJC, BJIMAHUA (I)aKTOpOB pHUCKa Ha 3JOPOBLC UCJIIOBCKA,



® [IPUBOJUTH JIOKA3aTEIHCTBA B3aUMOCBS3U YEJIOBEKA U OKPYKAIOIIEH Cpe/ibl, 3aBUCUMOCTH 3/I0POBbS YEIOBEKA OT COCTOSIHUS OKPYXKAIOILEH Cpelibl,

HEO0X0AMMOCTH 3aIIUTHI CPEbl OOUTAaHUS YEIOBEKa,
" OLEHWBATHh MOBEJICHHE YEJIOBEKAa C TOYKH 3PEHHS 3JI0POBOTO 00pa3a JKM3HHU; pa3inyaTh CheJOOHBIC W SIOBUTHIE PACTeHHS W TPHOBI CBOEH

MECTHOCTH;
3) 6 cghepe mpyoosotil desmenvHocmu.:
® 3HaTh U COOMIOAATH IpaBuia paboThl B KAOUHETE OMOJIOTHH;
* coOmromaTh TpaBmiIa padOTHl ¢ OMOJOTHISCKIUMHE MPUOOPAMH U HHCTPYMEHTaMHU (TIPETapoOBaAIIbHBIC UTIIbI, CKATBIICIH, JIYIThl, MUKPOCKOITHI).
4) 6 chepe puzuueckoil dessmenvHOCMU:
"  JIEMOHCTPHPOBATH MPUEMbI OKa3aHHUS MTEPBOM MTOMOIIH ITPU OTPABJICHUH SOBUTHIMHU PACTCHHUSIMHU U TPUOAMH, YKYCe KUBOTHBIMU;

5) 6 sacmemuueckoti chepe:
"  OIICHHWBATh C ICTCTHUYCSCKOMN TOUKH 3PCHUS 00BEKTA KUBOU ITPUPOJIBI.

5. Conep:xanue yueOHoro npeamera «buosiorus»

(68 yacos, 2 yaca B Heaes10. I3 Hux 3 yaca - pesepBHOe BpeMsi).

Tema 1. O01Me 3aKOHOMEPHOCTH KU3HU (5 1)

buonorus kak Hayka. Poss 6MoI0THH B MPaKTHYECKOM ACSITEIIBHOCTH JTIOCH.
OTnuuuTenbHbIC TPU3HAKU KUBBIX OpraHu3MoB. OCOOEHHOCTH XMMHUYECKOTO COCTaBa KUBBIX OPTaHM3MOB: HEOPTaHMUECKHE M OPraHUYECKUE BEIECTBa,

UX poJib B opranusme. Paznoo6pasue oprannzmoB. OTaM4UTEIbHbIE TPU3HAKY MPEICTaBUTENEH pa3HbIX LAPCTB KUBON MPUPO/IBL.
MeTo1bl U3y4eHUsI OPraHU3MOB: HAOIIOICHIE, U3MEPEHUE, IKCIICPUMEHT.
Koumponvnaa paooma Nel.

Tema 2. 3aKOHOMEPHOCTH KM3HU HA KJIeTOYHOM YpoBHe (10 4)
Knerounoe crpoenue opranu3smoB. MHoroo6pasue kietok. PazmHosxeHue.
Oco0eHHOCTH XMMHUYECKOTO COCTaBa KUBBIX OPraHU3MOB: HEOPraHMUECKHUE U OPraHUYECKUe BEIIECTBA, X POJIb B OPraHU3Me.
CrpoeHue KIeTKu: SApo, KiieTouHas 000JI04Ka, MIa3MaTHieckas MeMOpaHa, IIUToIIa3Ma, MIaCTH/Ibl, MUTOXOHJIPUH, BAKyOJIH. XPOMOCOMBI.
OOMeH BellecTB U MPEeBpallleHue YHEPT U — MPU3HAK KUBBIX OPraHu3MOB. PoJib IpIXaHUs B )KU3HEAESATEIBHOCTH KIETKH U OpraHUu3Ma.
MeTo 1l U3y4eHHUS )KUBBIX OPraHU3MOB: HaOIIOJCHIE, U3MEPEHUE, SKCIIEPUMEHT.
Jlabopamopnas paboma Nel «Mnozoobpasue knemox sykapuom. Cpagnenue pacmumenbHblX U HCUBOMHBIX KIEMOK»
Jlabopamopnas paboma Ne2 « Paccmampuganue MUKponpenapamos ¢ 0enaujumMucs Kiemxamuy

Konmpononas pavoma Ne2.



Tema 3. 3aKOHOMEpPHOCTH KU3HHU HA OPraHU3MEHHOM ypoBHe (15 v)

PaznooOpasue opranuszmoB. bakrepun. MHoroo6pasue OGakrtepuii. Ponp Oaktepuii B mpupoie M KU3HH 4ellOBeKa. BUpPychl — HEKJIETOYHBIE (OPMEI.
3aboneBaHmsi, BbI3bIBaEMbIC OaKTEpUsIMU U BHUpycaMu. Mepsl mpo¢miaktuku 3aboneBannii. Pacrenus. Knetku u opransl pacrenmii. PasmHoxenne. becrionoe n
MOJIOBOC pa3MHOKEeHHE. MHOrooOpasue pacTeHHid, MPUHIUIEI WX Kiaccupukanuu. ['pubsl. MHOro0Opasue rpuboB, WX pPOJIb B MPHUPOJE U KU3HU UYEIOBEKA.
Jlumaiinuku. Ponb NUIIaiHUKOB B MPUPOJIe M KU3HU 4YenoBeka. JKuBoTHbIe. [Iporecchl KU3HEASATENPHOCTH M UX PErysislus Y >KMBOTHBIX. MHOrooOpasue
(THTIBI, KJIACCHI) XHUBOTHBIX, UX POJb B MPUPOAE W KHU3HH yenoBeka. OOmue cBeneHHs 00 opraHu3Me yeroBeka. UepTbl CXOJCTBA M Pa3IMyUs YeIOBEKa U
KUBOTHBIX. CTpOEHHE OpraHrM3Ma 4YejoBeKa: KJIETKH, TKaHU, OpraHbl, cUCTeMbl opraHoB. OcoOeHHOCTH mNoBeaeHus uenoBeka. CouManbHas cpena oOUTaHUs
YeNoBeKa.

becrionoe u mnonoBoe pazmHoxkeHue. [lonoBeie kinerku. OmonorBopeHue Pa3znooOpasue opranusmoB. Poct u pasButue opranusmoB. [losoBoe
pazmHoxeHnue. [lonoseie kinerku. OmnonoTBopeHre HacneacTBeHHOCTh U M3MEHYMBOCTh — CBOMCTBA OpPraHuW3MoB. B3auMoCBs3u OpraHM3MOB U OKpY’Karollen
cpensl HacnencTBenHas M HeHaceACTBEHHAs N3MEHYMBOCTh. 3HAUEHUE CEJIEKIIMH U OMOTEXHOJIOTHH B KU3HU YeJI0BEKa.

MeTo1bl U3y4eHHUs )KUBBIX OPraHU3MOB: HaOIIOCHUE, U3MEPEHNUE, SKCIIEPUMEHT.

Jlabopamopnas paboma Ne3 «Bviasnenue Hacie0CmeenHbix U HeHACIeOCMEEHHbIX NPUSHAKOE Y PACMEHUL PASHBIX 8UO008Y.

Jlabopamopnas paboma Ned «H3zyuenue usmeHuugoCcmu y 0peanu3zmosy..

Konmponvnaa paboma Ne3.

Tema 4. 3aKOHOMEPHOCTH NMPONCXOKICHHUSI M Pa3BUTHUSA KU3HU HA 3emute (20 v)

DBOJIONMS OPraHUYECKOro MHpa. B3auMOCBSI3M OpraHM3MOB M OKpyKaromend cpeabl. CucTeMa W 3BOJIONUSA opraHuyeckoro mupa. Y. JlapBun —
OCHOBOTOJIOKHUK y4eHHs 00 3BOJIOLUU. J[BUXKYIIIME CHITBI 3BOIOIMHU. Bua — ocHOBHas cuctemarnyeckas eaununa. [Ipusnaku
BUJIa. Pe3ynpTaThl HBOJIIOLIMK: MHOTOOOpa3ue BUI0B, IPUCIIOCOOIEHHOCTh OPraHU3MOB K cpejie OOuTaHus Y CJI0KHEHUE OPTaHu3MOB B ITPOLIECCE 3BOTIOLIUU.

MeTo1bl U3y4eHHUs )KUBBIX OPraHU3MOB: HAOIIOACHHE, U3MEPEHHUE, SKCIIEPUMEHT.

MecTo yenoBeka B CUCTEME OpPraHUYecKoro mupa. UepThl CXOJCTBA U pa3IMuMs yeloBeKa M KUBOTHBIX. [IpupoaHas u coumanbHas cpeqa oOMTaHUS
yenoBeka. Poiib yenoseka B 6nocdepe.

Jlabopamopuas paboma Ne 5 «IIpucnocobieHHocms 0peanHuzmos K cpeoe 0OUmManusLy.

Konmponvnasa paboma Ne4.

Tema 5. 3aK0HOMEPHOCTH B3aMMOOTHOLICHUI OPraHu3MoB U cpeabl (15 u)
Cpena — HMCTOYHHMK BEUIECTB, dHEPTMHM U MH(POpManuu. B3zauMocBsizn opraHu3MOB U OKpyXkaromied cpeabl. BrnusHue skonorunueckux (GpakTopoB Ha
OpraHu3Mbl. DKOCUCTEMHAs OpraHu3aIlys )KMUBOW Mpupoisl. B3auMoaelicTBHe pa3HbIX BUAOB B OKOCUCTEME (KOHKYPEHIIHS, XUITHHYECTBO, CUMOHNO03, Tapa3uTU3M).
[IuieBbie CBSI3U B SKOCUCTEME.

Bug — ocHOBHas cucTeMaTHYECKas €IUHMIIA. OKocucrema. IIuieBbie CBSA3H B SKOCUCTEME. prTOBOpOT BCIICCTB U IPCBPAILICHUSA SHCPI'UHU B SKOCHUCTCME.



buocdepa — rinobanbhas skocucrema. B.J. BepHanckuii — OCHOBOIOJIOKHHUK ydeHus o omocdepe. ['panunpsr 6uochepsl. Pacnpoctpanenue u poib
’KMBOTO BeIIecTBa B Onocdepe. 3aKOHOMEPHOCTH COXPAaHEHHMS YCTOMYMBOCTH MPUPOIHBIX 3KocHcTeM. llpumumHbl ycroitumBocTH sKocucTeM. [locnmexctBust
JEATEIbHOCTH YEJIOBEKA B IKOCUCTEMAX. DKOJOTHYECKHE TPOOIEMBI.
Ponw yenoBeka B 6uocdepe.

MeToapl H3y4eHus )KUBBIX OPraHU3MOB: HAOIIOJCHHIE, N3MEPEHHUE, IKCTIEPUMEHT.

Jlabopamopnas paboma Ne 6 « Oyenka kauecmea okKpyscarowelt cpeowbly.

DKckypcust 6 npupody «H3yuenue u onucanue 3K0cucmembvl coel MeCHHOCILY.

Konumponvnaa paooma NeS.

KonTtpoabHas pabora Ne6 (utorosas).
PesepBHOe Bpemsi (34)

IIpakTHyeckast 4acTh NPOrPaMMbl

No | Tema
JlabopaTopHbie paboThI
1 «MHoroo0pazue Ki1eTok dykaproT. CpaBHEHHUE PACTUTEIIBHBIX M JKHBOTHBIX KIIETOK)
2 «PaccMaTpuBaHie MUKPOIIPENapaToB ¢ ACTSIIMMHUCS KIIETKAMU
3 «BblsiBIeHUE HACIEACTBEHHBIX U HEHACIIEACTBEHHBIX MPU3HAKOB Y PACTEHUN pa3HbIX
BHJIOBY.
4 «M3yueHne U3MEHYUBOCTH Y OPraHU3MOB.
5 «[Ipucnoco6IeHHOCTh OPraHU3MOB K Cpelie OOMTaHUSD)
6 «OlLeHKa KauyecTBa OKPYKAIOIIEH CpeIbl»

KonTtponbHbIie paboTHI - 6



6. TemaTnuyeckoe IVIAHUPOBAHUE, B TOM 4HcJie ¢ yuerom PII Bocniuranusi
Ipeamer: ouonorusi. Kinacc: 9 — 684 (2u B Hepeu110).
Y4yeOnuk: buosorus: 9 kiacc: yueOHuK s yyamuxcst o0meoopaszosareiabHbix opranusanuii/ U.H. [lonomapesa, O.A.
Kopuniosa, H. M. YUepnosa; noa. pen. U.H. IlonomapesBoii — 7-e u3a., nepecmot. - M.: Benrana-I'padg, 2019. — 272 c.: ui.

Ne Tema ypoxa Tun OCHOBHEIE TEPMHHBI ypOKa [Inanupyemsle npeIMETHBIE Pe3ynbTaThl Bune! konTpona | JlomaiHee
ypoka (271eMeHTBI coztepKaHusl) 3aJjaHue
Tema 1. OGumMe 3aKOHOMEPHOCTH ;KU3HH (5 1)
1 | Buonorus — Hayka O )KUBOM Ypok Buonorus — Hayka o JKUBOM MHpe Y4eHuk HayduTcs: VY cTHBIH, §1, Bompocs]
MHUpe. akTyanu | buonmorus — Hayka, uccienyromas Ha3biBaTh U XapakTepn3oBaTh pa3inuHble HAydHbIE 00JIaCTH MHUCHMEHHBIN
[oBTOpenue 3anuu KHU3HB. 3ydeHue npuposs! B Ouornoruu.
3HaHUH | 00ecIeYeHUH BDKMBaHUS JIIOJCH Ha XapakTepr30BaTh Poiib OMOJIOTMYECKUX HAYK B MPAKTUUECKOM
3emiie. bronorus — cucreMa pa3HbIX | JIESITEILHOCTH
Ouosorn4eckux odjaacTell HayKH. VY4eHUK HOMYYUT BOBMOXKHOCTh HAyUUThCA:
Ponb 6HONOrHY B IPAKTUUECKON BeiaBuraTh runoressl
JIeATENILHOCTH JIFOJIeH ApPryMeHTHpOBaTh CBOIO TOYKY 3PEHUSI
2 | Merozp! OHOOrHYECKUX O006me | O6oO1IeHNe paHee U3yYEHHOTO VYueHuk Hay4dHTCs: YcTHbIH, §2, BONpoCH]
uccneaosanuil. [loBropenue. HUE ¥ | Marepuana. Meroabl u3y4eHus OOBSCHITH HA3HAYCHHE METOOB HCCIICIOBAHUSA B OUOJIOTHH. MUCbMEHHBIN
pacmmp | >KUBBIX OpraHM3MOB: HaOJIIOCHHE, XapaxkTepu30BaTh U CPAaBHUBATH METOABI MEXIY COOOH.
eHue U3MepeHHne, CpaBHEHHE, ONICAaHUE, CobmronaTh npaBmiia paboTHI B KabuHeTe, obparieHus ¢ 1abop.
cofiepXka | SKCHEepPHMEHT, MOJEITUPOBaHMUE. 000pyI0BaHUEM
HUI [IpaBuina paboThl B KaOHHETE YueHUK NOIY4YUT BO3MOXHOCTb HAYUUThCS:
KII04eB | OMOJIOTHM C OMOIOTHYECKUMU BeiaBurats runoressl
BIX npudopaMu 1 HHCTPYMEHTaMH ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
TIOHSITUH
3 | OOwwme cBOWCTBA KHUBBIX 0600me | OTaMYUTENbHBIE IPU3HAKY KUBOTO U | YUCHHK HAY4HUTCS: VY CTHBIH, 83.
OpraHU3MOB HHE HEKUBOTO: XMMUYECKHH COCTaB, HasbiBaTh 1 XapakTepnu30BaTh NPU3HAKH KHUBbIX CYILIECTB. MIHICbMEHHBIN
IToBTOpenwue. pacmp | KI€TOYHOe CTpOoeHHe, OOMeH BelnecTB, | CpaBHUBATH CBOMCTBA JKMBBIX OPTaHU3MOB CO CBOMCTBAMH Tel
eHue pa3MHOXEHUE, HACIIEACTBEHHOCTb, HEXHUBOI MPUPOJIBI, ETaTh BIBOIBI
coiepXa | M3MEHYMBOCTH, POCT, PAa3BUTHE, Y4YeHHK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
HUI Ppa3apaxMMoCTb. B3auMOCBSA3b *KHUBBIX | BBIOBUraTh THIIOTE3HI
KIIFOUEB | OpPraHU3MOB ApPryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
BIX
TIOHSTHH
4 | Muoroobpazue GpopM KU3HH. Kombun | Cpemsl xu3HH Ha 3eMIle 1 YYeHUK HayduTCs: YcTHBIH, §4, Tabmmma
HPOBaHH | MHOT0OOpa3ne X OpraHU3MOB. HassiBaTh 4eTsIpe cpensl )ku3H B Onocdepe. MTICbMEHHBIN IMonBenem
bIif ypok | Knerounoe pasHooOpazue XapakTepu30BaTh OTIUIUTENIFHBIE OCOOCHHOCTH TIPEACTaBUTEICH WUTOTU

OpraHM3MOB U UX IapcTBa. Bupyce
— HekyIeTogHas popMa KH3HU.
Paszno0Opa3ue Ouocucrem,
oTo0paskaromee CTPYKTYpHbIE YPOBHHU

Pa3HBIX APCTB )KUBOI IPHPOJIBL.

OOBSCHITE 0COOEHHOCTH CTPOCHUS M KU3HENEATEITFHOCTH BUPYCOB.
OOBSCHITH IOHATHE «OMOCHUCTEMAY.

Y4eHHK HONyYHUT BO3MOXXHOCTh HAyUHUTHCS:




OpraHu3alnuu Xu3Hu

BeigBurats runoresst
ApryMeHTHpOBATh CBOIO TOUKY 3pEHHUS

O06obmenue n Kom6uu | Kpatkoe mogBenenne UToros Y4eHuk HayduTcs: VYernsii,
crcTeMaTH3anus 3HaHUH 10 MpOBaHH | coxepkanus TeMbl 1. OTBeTHI Ha OTBevaTh Ha UTOTOBBIE BOIIPOCKHI TEMBI 1, PEIOKEHHBIE B MTICEMEHHBIN
teme 1. Konwmponvhas paboma | I ypoK | BONPOCHI, BEITIONHCHHE 3aJaHUN JIJIS yueOHHUKE.
Nel (6xo0Hoti koHmpoas CaMOCTOSITEIILHO PadOTHI. OBnaneBaTh yMEHHEM apryMEHTHPOBAThH CBOIO TOUKY 3PEHHUS IIPU
SHAHUIL). OO6cyxneHue mpo0ieM, Ha3BaHHBIX B | 00CY)KIEHUH MPOOJIEMHBIX BOIPOCOB TEMBI, BBITIOJIHSSI HTOTOBEIE
yueOHHKe. [Tonck HomoITHUTENHLHOM 3a/laHusl.
nH(OpMAaIUH B HIIEKTPOHHOM pecypce | YYEeHHK MOIYYUT BO3MOXKHOCTH HaYUHUTHCSL:
Haxoauts B IHTEpHETE NOMOTHUTENBHYIO HHpOpMALUIO 00
YUEHBIX-0HOIOrax
Tema 2 . SIBJIeHUSs1 M 3aKOHOMEPHOCTH KM3HH HA KJIeTOYHOM ypoBHe (104)
MHoroo6pasue KIeTOK. Ypok- O0600111ICHIE paHee U3YUYSHHOTO VYueHUK HayduTcs: VYcTHBIH, §5, BBIBOABI
Jlabopamopnas paboma Ne 1 NpakTHK | Marepuaina. MHOroodpasue TUIIOB Ha3bIBaTh OTIIMUUTENBHBII PU3HAK Pa3IMYMsl KIETOK MPOKApUOT U MTHCbMEHHBIN JL.p.Nel.
«MHoroo0 yM KJIETOK: CBOOOTHOXKUBYIIHE U JYKapHOT.
pasue KJIEeTOK 3YKapHOT. o0pa3yroliye TKaHH, TPOKAPUOTHI, [TpuBOANTH MPUMEPHI OPraHU3MOB TIPOKAPUOT U DYKApHOT.
CpaBHCHI/IC PACTUTCIBHBIX U OYKapHuOTEI. Poip y‘{éHLIX B U3Y4YCHUHN Bbl}leﬂﬂTb CYLIECTBCHHBIC NPU3HAKHU KUZHEACATCIIBHOCTU KIIETKH
JKMBOTHBIX KJIIETOK). KJIETKH. CBOOOJHOXKMBYIIIEH M BXOJSIIEH B COCTAaB TKaHH.
Ha3zrsiBaTh nMeHa y‘IéHLIX, MOJIOXKMBIINX HA4YaJI0 U3YYCHHIO KIICTKU
paCCManI/IBaTI), CpaBHHMBATH U 3apUCOBLIBATH KJICTKU PACTUTEIbHBIX
Y KUBOTHBIX TKaHEH.
®dukcrpoBaTh pe3ynbTaThl HAOIIOIEHUH U JENTaTh BHIBOJBIL.
Cobutonath rpaBuiia paboTsl B kKabuHeTe, 0OpanieHus ¢
1a00paTOpPHBIM 000PYIOBaHUEM
Y4eHUK MOMy4YUT BO3MOXKHOCTh HAyUHUThCS:
BeiaBurats runoressl
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUSI
XUMHUUYECKHUE BEUIECTBA B 0600me | OOobmEeHNe paHee H3YICHHOT O YYeHuK HayduTCs: VY CTHBIH, 86,
KJIETKE. HHe ¥ | Marepuasna. OcoOeHHOCTH Paznuate 1 Ha3bIBaTH OCHOBHBIE HEOPTAHUYECKHE U OPraHUUECKUE MHCbMEHHBIN TEpMHUHBI U
pacump | XMMHUYECKOIO COCTaBa )KMBOM KJIETKU | BEIIECTBA KIIETKH. TIOHSITUS
eHue 1 €T0 CXOZICTBO Y pa3HbIX TUIIOB OOBACHATD (PYHKLUH BOJBI, MUHEPAJILHBIX BELIECTB, OEJIKOB,
cozepxa | kierok. Heopranuueckue u YTJIEBOJIOB, JIUMU/IOB U HYKJIEMHOBBIX KHCJIOT B KIIETKE.
HUH OpraHWYECKHE BEIECTBA CpaBHUBaTh XUMHYIECKHHA COCTaB KJIETOK >KUBBIX OPTAaHU3MOB U TEJl
kimroueB | kieTkd. ComeprkaHue BOJBI, HEXHMBOH MPUPOJBI, ETATh BHIBOIBI
BIX MUHEPAJIBHBIX COJIEH, YIJIEBOJIOB, Y4YeHHK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
TIOHATHH | JIMIHIOB, OCITIKOB B KIETKE U Beiasurats runoresst
opranmme. VX ¢pyHKImu B ApPryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
KU3HEACSTENbHOCTH KIETKH
CTpoeHne KIEeTKH. 0600me | CTpyKTypHBIE YaCTH KJICTKH: YYeHUK HayduTCs: YcTHBIH, 87,
HUE MeMOpaHa, sipo, UTOILIa3Ma ¢ Pazniuate OCHOBHBIE YaCTH KIJICTKH. MTCbMEHHBIN TEpMHUHBI U
pacmmp | OpraHOMJaMH M BKITIOUYEHUSMH HasbIBaTh 1 OOBSICHSTE CYIIIECTBEHHBIE IPH3HAKN BCEX YaCTEH TIOHSITUS
eHne KIIETKH.
comepxa CpaBHHBaTh OCOOEHHOCTH KJIETOK PACTCHUH U JKUBOTHBIX
HUH Y4eHHK TNONyIUT BO3MOXXHOCTh HAYIHUTHCS:




KIIIOUEB BeigBurats runoresst
BIX ApryMEeHTHPOBATh CBOIO TOUKY 3PEHUS
TIOHSITUH
9 | OpraHouas! KJIETKH U UX Uzyden | MemOpaHHble 1 HeMeMOpaHHbIE Y4eHuk HayduTcs: VYernsli, 88,
GbyHKIMN. ne OpraHOM/bl, OTIINIUTEIHHbIC BeiensTe 1 Ha3bIBaTh CYIIECTBEHHBIE IPU3HAKKA CTPOCHUS MTUCEMEHHBIN TEpPMHUHBI U
HOBOTO | OCOOEHHOCTH MX CTPOSHHS U OpraHoM/IOB. TIOHSITUS
MaTtepua | (QYHKIUH Pazniyatk opraHouIs! KIETKH Ha pUCYHKE yaeOHHKa.
na u OOBSICHATH (DYHKIIMN OTJEIBHBIX OPTaHOUIOB B
TIepBUYH JKU3HEACATEIBHOCTH PACTUTENLHON 1 )KUBOTHOH KIIETOK
oro Y4eHHK TONYyYUT BO3MOXXHOCTh HAyYHUTHCS:
3aKpert BeiBuraTh rumnoTessl
SHUs ApryMeHTHPOBaTh CBOIO TOYKY 3PEHUSI
1 | OGMeH BerecTB — OCHOBA 00600m1e | [TonsTue 06 0OMeHe BEHIECTB Kak YYeHUK HAydUTCS: Y CTHBIIA, 89,
0 | cymecr- HHE W | COBOKYIMHOCTH OMOXMMHUYECKHX OnpenensiTe NOHITHE «OOMEH BEILECTBY. MTUCbMEHHBIN TEpPMUHBI U
BOBAHUSI KJIETKH. pacump | peakuui, oOecrieunBaroIX YcraHaBnUBaTh pa3sinuue MOHATHH «aCCUMUIISLINS) U TIOHSITUS
eHre KHU3HEACATEIBHOCTD KIETKH. «TICCUMUIISILIHSD) .
cozepxa | 3HaYCHUE aCCUMUIIALIUK U XapakTepr30BaTh U CPABHUBATH POJIb ACCUMUIISIAN 1
HUH JUCCUMWIALINU B KJICTKE. JUCCUMMIIALIMU B XXU3HCACATCIIBHOCTH KJICTKH, ICJIaTh BBIBO/JbI HA
KIoYeB | PaBHOBecue sHepreTHIecKoro OCHOBE CpPaBHEHHSI.
BIX COCTOSIHUS KJIeTKU — obecrieueHue e€ | OObsicHATh ponb ATD
HOHITUH | HOPMAJIBLHOTO (PYHKIIMOHUPOBAHUS XapakTepr30BaTh YHEPreTHIECKOE 3HAUCHNE OOMEHA BEIECTB s
KJIETKH U OpraHu3Ma
Y4eHUK NOMy4UT BO3MOXKHOCTh HAyUUThCS:
Beiasurats runoressl
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUSI
1 | BuocunTes Genka B KJIETKeE. Uzydyen | Ilonsatue o GuocuHTese. DTanbl YueHuk Hay4duTCs: Y CTHBIH, 810,
1 ue cHHTe3a Oejka B KieTke. Poib OnpenensiTe MOHATHE «OMOCHHTE3 OenKay. MTUCHMEHHBIN TEPMUHBI U
HOBOTO | HYKJIEHHOBBIX KHUCIIOT U PHOOCOM B BrigensaTe 1 Ha3bIBaTH OCHOBHBIX Y9aCTHHKOB OMOCHHTE3a Oejka B TIOHSITUS
Matepua | OuocuHTe3e OENIKOB. KJIETKE.
na u Pa3nuuaTh 1 XapakTepu30BaTh STAlbl OMOCHHTE3a OeNKa B KIETKE.
MIEpBUYH OTBe4aTh Ha UTOTOBBIE BOIIPOCHI
oro Y4eHHK MONTy4UT BO3MOKHOCTb HAYUUThCS:
3aKpent BeiaBurats runoresst
SHUS ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
1 | BuocuHTe3 yrieBomoB — Wzyuen | IlomsTre o poTrocuHTE3E KaK YYeHnK HayduTCs: YcTHBIH, 811,
2 | dorocuHTE3. ne TIPOLIECCE CO3AAHMS YIIIEBOAOB B OmnpenensTb HOHIATHE «(POTOCHHTE3Y. MIICbMEHHBIN TEpMHUHBI U
HOBOTO | ’KMBOH KJIETKe. J[Be cranuu CpaBHuBaTh ctaaun (POTOCHHTE3A, JETaTh BHIBOJBI HA OCHOBE TIOHSTHUS
MaTeprua | (OTOCHHTE3A: CBETOBAs M TEMHOBAS. CpaBHEHMUS.
na n | YcnoBus mporekaHns pOTocHHTE3a M | XapaKTepu30BaTh 3HaUCHHE (DOTOCHHTE3a JUTS PACTUTEINBEHON
TIEpBUYH | €T0 3HAYCHHE. KJIETKH Y TIPUPOABI Y UEHUK MONYIUT BO3MOXHOCTh HAYIHUTHCSL:
oro Beraurats runoresst
3aKpernt ApryMeHTHpOBAaTh CBOIO TOUKY 3PEHUS
SHUS
1 OO0ecrieueHre KIETOK Nsyuen | IloHATHE O KJIETOUYHOM JABIXaHUU KaK YueHuK HayduTcs: Y cTHEIH, 812,




3 | sHepruei. ne 0 Tporiecce o0ecTiedeH st KIETKH OmnpenensTb NOHATHE «KIETOUHOE JIBIXaHUE). MTICEMEHHBIN TEpPMHUHBI U
HOBOro | sHeprueil. Ctaguu KI€TOYHOTO CpaBHUBATh CTaIMK KJIETOYHOTO IBIXAHUS U IENIaTh BBIBOJIBI. TIOHSITUS
MaTepua | AbIXaHus: OECKUCIOPOAHBIN XapakTepr30BaTh 3HaUYCHUE KIETOYHOTO JABIXaHUS JUISl KIETKH U
na u | (pepMEHTATHBHBIN, WM TIMKOJIM3) U | OpraHu3Ma.
TIEpBUYH | KUCIOPOIHBIA. Poib MUTOXOHIpHWII B | BBIABIATE CXOACTBO M pas3inyue AbIXaHus U (OTOCHHTE3a
oro KJIETOYHOM JIbIXaHUH Y4eHHK TONyYUT BO3MOXXHOCTh HAyUHUTHCS:
3aKpert BeiBuraTh rumnoTessl
SHUS ApryMeHTHPOBaTh CBOIO TOYKY 3PEHUS

1 | Pa3mHOXeHHUE KIIETKHU U €€ Ypoxk Pa3MHOXeHME KIETKH ITyTEM JleNleHUs | YYEHUK HayduTCs: Y CTHBIH, 813,

4 | xu3HEH- MIPaKTHK | — oOIlee CBOHCTBO KIETOK XapakTepr30BaTh 3HAYCHUE PAa3MHOKEHHS KIIETKH. MTCHMEHHBIN TEpPMHUHBI U
HBIN IUKIL. Jlabopamophast yM OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX CpaBHUBATB JIeJICHNE KIJIETKU IIPOKAPUOT U DYKapHOT, AENaTh TIOHSTHSL.
paboma Ne 2 oprann3MoB. KierouHoe nenenue y BBIBOJIbI HA OCHOBE CPaBHEHHUSI. [MonBenem
«PaccmaT prBaHHe MUKpOIpe MPOKapHUOT — JeTICHHE KIETKH JlaBaTh onpezeneHue MOHITHS «MHUTO3». UTOTH
TapaToB C JASISAIIUMHCS HanBoe. Jlenenue KIeTkH y oykapuoT. | OOBSICHATh MEXaHHU3M paclpezeieH s HacJIeCTBEHHOI0 MaTepHraa
KJIETKaMI». Muro3. ®a3bl MuTo3a. JKHU3HEeHHBII MEXAY JBYMSI TOYEPHUMH KJIETKAMHU Y TPOKAPUOT U 3YKAPHOT.

IUKJI KJIETKU: MHTep(a3a, MUTO3. JlaBaTh onpezeneHue NOHITHS «KIETOUYHBIN IIUKID).
Pa3nenenue KieTouHOro HazbIBaTh 1 XapakTepr30BaTh CTAANU KIETOYHOTO [UKJIA.
COZIEPIKMMOT0 Ha JIBE JOUEpHUE HabntonaTh, ONKMCHIBATH U 3aPUCOBBIBATH JACIAIINECS KIETKH MO
KJIETKH. TOTOBBIM MUKpPOIIpENapaTaM.
®dukcrpoBaTh pe3ynbTaThl HAOIIOAEHHUH, (POPMYITUPOBATH BBHIBOJIBL.
YueHUK NONYy4YUT BO3MOXKHOCTb HAyYUThCSL:
Co0sroaTh nmpaBuiia paboThl B KaOWHETE, 0OpaleHus ¢ J1abop.
000pyI0BaHHEM

1 | O0oO0uieHue U cucreMaTusa O06o06me | KpaTtkoe noasenenue ntoros VYueHuk Hay4duTCs: VCrHbI,

5 LU 3HAHWH 110 TeEME 2. HHUE, CH- | copepkaHus TeMbl 2. OTBETH Ha 0060011aTh ¥ CUCTEMAaTU3UPOBATH 3HAHUS 110 MaTepUantaM TEMBI 2. MMHUCbMEHHBIA
Koumponwvnaa paboma Ne2. CTEMAaTH | BOIPOCHI, BHIIIONHEHUE 3aJaHUN IS O6c¢cyxnath IpoOIeMHBIE BOIIPOCHI, IPEATIOKECHHBIC B YICOHUKE.

3a-IUsl U | CaMOCTOSTENBHOM paboTHI. OTBe4aTh Ha UTOTOBBIE BOIIPOCHI.
npoepk | OOcyxaeHue npodieM, Ha3BaHHBIX B | YUCHHK HOIYYUT BOSMOKHOCTH HAyYHUTHCH:
a yue6HuKe. [Tonck nonomHuTenbHON Hcnonb3oBaTh HHPOPMALMOHHBIE PECYPCHI IS TOATOTOBKU
3HaHui | MH(GOPMAIMK B 3JICKTPOHHOM pecypce | Mpe3eHTanuii U COOOLICHUI 0 MaTepraiaM TeMBI
Tema 3. 3aKOHOMEpPHOCTH KU3HH HA OPraHU3MeHHOM ypoBHe (15 v)

1 Opraamsm — | Aktyan | OpraHusM Kak KHBasi CHCTEMA. Y4eHuK HayduTCs: VY CTHBIH, 814,

6 OTKpbITast n3a KomroHeHTsI cucTeMBl, uX OO00CHOBBIBATh OTHECEHHE )KUBOT'O OPraHU3Ma K OHOCHCTEME. MIICbMEHHBIN TEpMHUHBI U
KHUBas UM ¥ | B3aUMOJCHCTBHE, 0OECIIeUNBAIOIIEE Be1aensTh cymecTBeHHbIE TPU3HAKKA OMOCHCTEMBI «OPTaHU3M»! TIOHSTHUS
cucreMa LIENIETION | IIETOCTHOCTh OMOCHUCTEMBI 0OMEH BEIIIECTB U MPEBPAICHUS SHEPTHH, TUTAHHE, AbIXaHUE,

(buocucrema | araHuA «oprammy». Perymsmus TPaHCHOPT

). TIPOIIECCOB B OHMocucTeMe BELIECTB, CBSI3U C BHEILHEH CpEAou.
OOBSICHSTB IIETOCTHOCTD U OTKPBITOCT OMOCHUCTEMBI.
XapakTepr30BaTh CIIOCOOHOCTh OMOCHUCTEMEI K PeT YIS IINH
MPOLIECCOB KU3HEACATEIHHOCTH
Y4YeHHK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
Beraurats runoresst
ApPryMeHTHpOBaTh CBOIO TOUKY 3PEHUS

1 | IlpuMHUTHBHBIE OPTaHU3MBI. O0606me | Pa3znooOpasne popm opraHu3MoB: Y4eHuKk HayduTCs: VYernsii, 815,




HHE ¥ | OJHOKJIETOYHbIC, MHOTOKJIETOUHbIE M | BBIIENATH CyliecTBeHHBIE IPU3HAKY OaKTepuii, IHaHOOAKTepUil 1 MTICEMEHHBIN TEpPMHUHBI U
pacmmp | HekJeTodHble. bakTepnu Kak BUPYCOB. TIOHSTUS
eHne OIIHOKJICTOYHBIE JI0sIEPHBIE OOBsICHATH (HAa KOHKPETHBIX ITPUMepax) CTPOSHNE U 3HaUCHNE
cozepxa | opraHusMbl. Bupycer kak OakTepuii, IIMaHOOAKTEPHI 1 BUPYCOB.
HUH HeKJIeTouHast (hopMa KU3HH. PaccmaTpuBath 11 OOBSCHATH O PUCYHKY YUI€OHHKA IPOIIECcC
kioueB | OTinM4uTeNIbHBIE 0COOCHHOCTH MPOHUKHOBEHHUS BUPYCa B KIETKY M €r0 Pa3MHOKEHHS.
BIX OakTepHii M BUpYCOB. 3HAUECHHE [IpuBoauTH TPUMEPHI 3200JIEBaHU, BBI3BIBAEMBIX OAKTEPHIMH U
MOHATHH | OGaKkTepHii 1 BUPYCOB B IPUPOJIE BUpYCaMH
Y4eHHK TONyYUT BO3MOXXHOCTh HAyYHUTHCS:
BeiBuraTh rumnoTessl
ApryMeHTHPOBaTh CBOIO TOYKY 3PEHUS
PacturenbHbiil opranusm u ero | O606me | ['maBHBIC CBOICTBA pacTCHUI: VYueHUK HayduTcs: VYcTHBIH, 816, 17,
ocobeHHocTH MHOroo0pasue HHE U | aBTOTPO(HOCTH, HECHOCOOHOCTH K Briaenste 1 000011aTh CylIleCTBEHHbIE IPU3HAKU PACTEHUH 1 MTUCbMEHHBIN TEPMUHBI
pacTeHuii u uX 3HaYeHHE B pacuiMp | aKTHBHOMY TEPEBIKEHUIO, PacTUTENBHOM KIETKH. U TIOHSTHS
TIpUpoIE. eHre pa3MenieHre OCHOBHBIX YacTeil — XapakTepr30BaTh 0COOEHHOCTH MPOIECCOB )KU3HEAEITENILHOCTH
cozepa | KOpHs 1 mobera — B IBYX pa3HbIX pacTeHuid.
HUH cpenax. OcobenHoctu pactutenbHol | CpaBHHMBATh 3HAYEHHUE MOJIOBOTO M OECIIONOro Croco0oB
KJIIFOUYCB KJIETKHW: MPUHAIC)KHOCTD K Pa3MHOXECHUA paCTeHHﬁ, J€j1aTh BBIBOJbI HA OCHOBE CpaBHCHMS.
BIX JyKapuoTaM, HAJIMYUe KJIETOYHOU OOBSICHATH POJIb PA3JINYHBIX PACTEHUH B )KU3HH YEJIOBEKA.
MOHSTHUI CTCHKH, ITUIaCTUA U KPYITHBIX HpI/IBO}II/ITI) KOHKPETHBIC IPUMEPHI UCITOJIB30BAHUA YCIIOBEKOM
Bakyoseid. CriocoObl pa3MHOKEHU ST Pa3HbIX CIIOCOOOB Pa3MHOXKEHHS PACTEHUH B XO3SIHCTBE U B
pacTeHwmii: ooBoe U Oecroloe. HpHpoze.
Oco6eHHOCTH TTOJIOBOTO Beinensate 1 0000111aTh CyIIeCTBEHHBIE TPU3HAKYA PACTEHUN Pa3HBIX
pasMHoXKeHus. Tumsl 6ecrionoro TPYII, OCOOEHHOCTH CTPOCHUSI CIIOPOBBIX PACTEHUIA.
Pa3MHOXCEHHS: BEreTaTUBHOE, Ha3biBaTh KOHKPETHBIE IPUMEPHI CHOPOBBIX PACTECHUIA.
CropamH, JIeJICHUEM KJIETKH HaJIBOE. BriensaTs 1 06001aTh 0COOEHHOCTH CTPOESHHS CEMEHHBIX
O60011eHne paHee H3y4eHHOTO pacTeHH.
Matepuana. MHorooOpasue pactenuii: | Ha3piBaTh KOHKpETHBIE IPUMEPHI TOJIOCEMEHHBIX H
criopoBble 1 ceMeHHble. OCOOCHHOCTH | MOKPBITOCEMEHHBIX. Pa3nnuyuaTh 1 Ha3bIBaTh OpraHbl IIBETKOBOTO
CIIOPOBBIX PacTEHUI: BOAOPOCIEH, pacTeHus U pacTeHUH MHBIX OTHEIOB Ha HATYpaJbHBIX 00BEKTaX,
MOXOBHU/IHBIX, [TATIOPOTHUKOB, XBOIIEH | pUCYHKaX, poTorpadusx.
U TIJIAYHOB; CEMEHHBIX PaCTEHMIA: CpaBHUBATb 3HaUCHHE CEMEHHU U CIIOPHI B )KU3HHU PACTEHUN
TOJIOCEMEHHBIX U LIBETKOBBIX Y4eHUK MOMy4UT BO3MOXHOCTh HAyUHUThCS:
(moxpsIToceMeHHbIX). Kiaccs! oT nena | BeiaBurats runoressl
L[BeTKOBBIE: TBYAOIBHBIE U ApPryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
OIIHOZIOJIbHBIE PACTEHHSI.
Oco0OeHHOCTH 1 3HaUCHNE
CEMEHHU B CPABHEHUH CO CIIOPOH
Opraam3mel mapctBa TpuboB | O600mme | I'pubbI, X CXOACTBO C APYTUMH YYeHUK HayduTCs: YcTHBIH, 818,
JUIIaHHIKOB. HHE © | DYKapHOTHYECKUMH OPTaHM3MaMH — | BBIIENATH M XapakTepu30BaTh CYIIECTBEHHbBIE MPU3HAKH CTPOCHHUS MTCbMEHHBIN TEpMHUHBI U
pacump | pacTeHWSMH U )KUBOTHBIMH — U MPOLIECCOB KU3HEACITEIBHOCTH TPHOOB U JIUIIAHHUKOB. TIOHSITUS
eHHe ommyne oT HuX. Crenuguaeckre CpaBHUBATH CTpOSHHE TPUOOB CO CTPOCHUEM PACTCHUH H
cozepxa | cBoicTBa rpuOOB. MHOroOOpasue n JKUBOTHBIX, /I€JIaTh BBIBOJIBI.
HUH 3Ha4YeHHEe TPUOOB: IIIECHEBBIX, HaspIiBaTh KOHKpETHBIE MPUMEPHI TPUOO0B U JIMIIAHHIKOB.




KJIIOUEB | IUIATIOYHBIX, TAPA3UTHIECKHX. CpaBHUBaTh CTpOEHHE TPHOA U JINIIAWHIKA, JAEIaTh BEIBOJIBI.
BIX JlumraitHuKH Kak ocoOble XapakTepH30BaTh 3HaUYCHUE TPHOOB ¥ JIMIIAHHUKOB ISl TIPHPOJIBI U
TIOHATHH | CUMOMOTHYECKHE OpTaHU3MBbI; YeJIoBeKa.
HX MHOrooOpasue 1 3HaueHue OTMeuaTh OMacHOCTh SAOBUTHIX TPUOOB U HEOOXOIMMOCTH 3HAHMS
npaBuil cOopa TpuOOB B MPUPOIE
Y4eHHK TONyYUT BO3MOXXHOCTh HAyUHUTHCS:
BeiBuraTh rumnoTessl
ApryMeHTHPOBaTh CBOIO TOYKY 3PEHUS
JKUBOTHBIN OpraHu3M U €ro 000061e | OcoOEHHOCTH JKUBOTHBIX VYueHUK HayduTcs: VcrHbi, 819, 20,
0COOEHHOCTH. HHUE ¥ | OPTraHW3MOB: IPUHAJIEIKHOCTD K BeinensaTe n 00001aTh CyliecTBEHHbIE IPU3HAKN CTPOCHUS U MTCHMEHHBIN TEPMHUHBI
PazHooOpa3ue KUBOTHBIX. pacump | 3yKapuoTaM, TeTepoTpOPHOCTS, MPOLIECCOB KU3HEACATEIHHOCTH )KUBOTHBIX. U TIOHATHS
eHre CIIOCOOHOCTD K aKTHBHOMY HaGimonath 1 onuchIBaTh MOBEICHHUE JKUBOTHBIX.
coziepXa | mepenBUKEHHIO, 3a00Ta Ha3bIBaTh KOHKpETHBIE IPUMEPbI Pa3IUYHBIX JUKUX )KUBOTHBIX U
HHUH 0 TIOTOMCTBE, ITOCTPOMKA HKIITHII] HaunOolee pacpoCTPaHEHHBIX IOMAIIHUX KUBOTHBIX.
KiroyeB | (rHE3H, HOp). JleneHue KUBOTHBIX M0 | OOBSCHSTH OB PA3TUYHBIX )KUBOTHBIX B KH3HHU YesIOBEKa.
BIX criocobam JTOObIBaHUS ITUIIIH: XapakTepr30BaTh CIOCOObI MUTAHUSI, PACCETICHHS, TIEPEKUBAHUS
MOHSTHUI PacCTUTCIIBHOAAHBIC, XUIIHBIC, He6HaFOHpI/I${THI)IX yCJ'[OBI/Iﬁ
MmapasuTUICCKUEC, MaaaJlbIIUuKH, u HOCTpOﬁKH JKWJINIL )KUBOTHBIMH BLUICJ'IS[TL u O606U_[aTb
BCCsIHBIC. JICJ'ICHI/IC JKUBOTHBIX Ha ABa CYHIECTBCHHBIC TIPU3HAKU CTPOCHHUS U TIPOLIECCOB
noauapcrsa: [Ipocrelimue u JKU3HEAEITCIbHOCTH KUBOTHBIX.
MHoroxkneroynsie. OcoOeHHOCTH BBIABIATE IPUHAANEKHOCTD JKUBOTHBIX K ONPENEIEHHON
IIPOCTENINX: PACIIPOCTPAHEHUE, CHCTeMaTH4YeCKOM rpymrie (Kiaccudukaimn).
NHUTaHUE, ePEBIDKEHNE. Paznuyate Ha HaTypanbHBIX 00BbEKTaX, pUCYHKaX, (hoTorpadusix,
MHOTOKJIETOUHbIE KUBOTHBIE: TabIMIaX OpraHbl U CUCTEMbI OPTaHOB JKUBOTHBIX Pa3HbIX TUIIOB U
0€CI03BOHOYHBIE U [T03BOHOYHBIE. KJ1accoB, HanOoJee pacipocTpaHEHHBIX JOMAIIHUX )KUBOTHBIX U
Oco0OeHHOCTH pa3HbIX TUIIOB JKMBOTHBIX, OMACHBIX JJIsl YETIOBEKa.
0€CI03BOHOYHBIX JKUBOTHBIX. OOBSICHATB POJIb Pa3JINYHBIX KHUBOTHBIX B JKU3HU YEJIOBEKA.
OcobenHocTty THMa XOpIOBbIE XapakTepr30BaTh POCT M pa3BUTHE )KUBOTHHIX (HA IIpUMepe Kilacca
Hacexowmeie, Trma XopaoBeie)
Y4eHUK MOMy4UT BO3MOXHOCTh HAyUHUThCS:
BeiaBuraTh runoTessl
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
CpaBHeHHUE CBOMCTB Kombun | O6o01mmenne paHee H3y4eHHOTO Y4eHuK HayduTCs: VY CTHBIH, 821,
OpraHU3Ma YeJIOBEKa U npoBaHH | Marepuana. CXOICTBO YEIOBEKA U [IprBOIMTH TOKA3aTENHCTBA POACTBA YETOBEKA C MIIEKONUTAIOIIIMHU MIICbMEHHBIN TEpPMHUHBI U
KHUBOTHBIX. BI YPOK | >KUBOTHBIX. OTJINYHE YEIOBEKA OT JKUBOTHBIMH. TIOHSTHUS

KHUBOTHBIX. CHCTEMBI OPTaHOB Y
YeJI0BeKa KaK OpraHn3Ma:
MIUIIEBAPUTETbHAS,

JbIXaTeIbHAs!, KPOBEHOCHAS,
BbIIenUTeNbHasA. OpraHbl 9yBCTB.
YMCTBEHHBIE CITOCOOHOCTH YETIOBEKa.
[IprunHbI, 00yCIIOBIMBAOIIE
COIMATbHBIC

CBONCTBA YENIOBEKA

BBISBIIATE 1 Ha3bIBaTh KIIETKU, TKAHU OPraHbl U CUCTEMBI OPI'aHOB
YyenoBeka Ha pUCYHKaX yueOHMKa U TaOumax.

CpaBHHBATb KJIETKH, TKAHH OpraHU3Ma YeIOBEKa U KUBOTHBIX,
JieaTh BBIBOJBL

Brigensate 0c0O€HHOCTH OHOIOrHYECKOM IPHPOJIBI YETIOBEKaA H €T
COLMANTBHOU CYIIIHOCTH, JIeTaTh BBIBOJIBI

VY4YeHUK TONYYUT BOBMOXKHOCTh HAyYHUTHCS:

BeigBuraTh TUIOTE3HI

ApryMeHTHpOBAaTh CBOIO TOUKY 3PEHUS




2 | Pa3zMHOXEHHE KUBBIX N3yuen | Tumsl pa3sMHOXEHUS: TIOJIOBOE U Y4eHuk HayduTcs: VYernsli, 822,
2 | opraHM3MOB. ue 6ecrionoe. OcoOEHHOCTH TTOJIOBOTO Beienars u XxapakTepu30BaTh CYLIECTBEHHBIE IPU3HAKH IBYX MTICEMEHHBIN TEpPMUHBI U
HOBOTO | Pa3MHOXKEHHMS: CIIUSHUE MYKCKUX U TUIIOB Pa3MHOXKEHHSI OPTaHU3MOB. TIOHSITUS
Marepua | KEHCKUX raMeT, OIIOJOTBOPEHHE, CpaBHHUBATH TI0OJIOBOE M OECIIONIOE Pa3MHOXKEHHE, )KEHCKUE U
1au obpa3zoBaHue 3uUrotsl. becromnoe MYXCKHE MTOJIOBBIE KJIETKH, JIEIaTh BHIBOJBI.
NEpPBUYH | Pa3MHOXKEHHE: BET€TaTUBHOE, OOBSICHATH POJIb OIIOZOTBOPEHHUS U 00pa30BAHMSI 3UTOTHI B
oro o0pa3oBaHUeE CIIOp, JeJIEHHE KIETKH Pa3BUTHH XKUBOTO MUPA.
3aKperul | HazaBoe. buonornueckoe 3HaueHue BBIABIATE ¥ HA3BIBATH MOJIOBOE U OECIIONOE MTOKOJICHHS Y
€HHUS. TIOJIOBOT'O U OECIIONOro pa3MHOXKEHHMSI. | MANOPOTHHKA 10 PUCYHKY yUeOHUKa.
CwMmeHa nokoneHuii — Gecronoro u XapakTepr30BaTh 3HaUYEHUE MOJIOBOTO U OECIIONIOTO MOKOJICHHH Y
TIOJIOBOTO — Y ’KMBOTHBIX U PACTEHUI | pacTeHUH U )KUBOTHBIX.
PackppiBaTh OHOJIOrMUECKOE MPEUMYILECTBO MOJIOBOTO
Pa3MHOXEHUS
Y4eHuK MONYy4UT BO3MOXKHOCTh HAYUUTHCS:
BeiaBurate rumnoress
ApryMeHTHpOBAaTh CBOIO TOUKY 3pEHHUS
2 WHnuBuayans Hoe pa3BUTHE. Nzyuen [Tousitie 00 onTorenese. [lepuoant Y4eHuK HayduTCs: VCTHBIN, 823,
3 ue OHTOTeHe3a: YMOPHUOHAIILHBIA U JlaBaThb onpeseneHe MOHATHS «OHTOT€HE3). MCbMEHHBII TEPMUHBI,
HOBOrO | mocTaMOpuoHanbHbId. CTagun BrInensaTe ¥ cpaBHHUBATh CYLIECTBEHHBIE IPU3HAKH IBYX IIEPHOIOB TIOHSITUS U
Marepua | pa3BUTHsS SMOPHOHA: 3UTOTa, OHTOTeHe3a. cxema
na u JpobIieHue, racTpyna ¢ OOBSICHATH TPOLIECCH PA3BUTHS U POCTA MHOTOKJIETOUHOI'O cranuit
nepBuuH | auddepeHpanyeii KIeToK Ha opra"muzma. pasBUTHA
oro 9KTOZIEPMY, SHTOAEPMY U Me30/iepMy, | PasnuuaTs Ha pucyHke u TabnMile OCHOBHBIE CTa UM Pa3BUTHSA 3apojpliia
3akper1 | opraHorene3. OcobeHHocTH mporecca | 9MOpuoHa. CpaBHHUBATh U XapaKTepH30BaTh 3HAUYCHHUE ITAIOB JIAHLIETHUKA
CHUs Pa3BUTHS YMOPHOHA, €ro 3aBUCUMOCTb | Pa3BUTHS SMOpHOHA.
oT cpenbl. OCOOEHHOCTH MOCT- OOBACHATH 3aBUCUMOCTb Pa3BUTHA 3MOPHOHA OT HACIIEACTBEHHOTO
SMOpPHOHANIBHOTO pa3BUTHsA. Pa3BuTHE | MaTepuana ¥ yCIOBHUN BHEUIHEH CPEbl.
KHUBOTHBIX OPTaHU3MOB C OOBsICHATE Ha PUMEPE HACEKOMBIX PA3BUTHE C MOJHBIM U
MIpeBpalleHueM U 0e3 IpeBpalleHus HETIOJIHBIM MPEBPaIIECHUEM.
HassiBaTh 1 XapakTepnu30BaTh CTaIUM POCTA U PA3BUTHUS Y JISATYIIKH
Y4eHUK MONy4UT BO3MOXHOCTh HAyUUThCS:
BeiaBuraTh runoTessl
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
2 O06pa3oBaHUe MOITOBBIX Wzyden | IloHATHE O JUIDIOWAHOM H YYeHnK HayduTCs: VCTHBIN, 824,
4 | KJeTok. ne rarIonJHOM Habope XpoMOCOM B HassiBaTh 1 XapakTepn30BaTh JKCHCKUE U MYXCKHE ITOJIOBBIE MIICbMEHHBIN TEpMHUHBI U
Metiio3. HOBOro | kietke. JKeHCKHe U MyXKCKue KJIETKH, JUTUIOUIHBIE U TaIIONHbIEC KIIETKH OPTaHI3MOB. TIOHSTHS,
Marepua | MOJIOBBIE KIETKU — ramersl. Meio3 JlaBath onpeneneHue MOHITHS «MEH03». CXEMBI
nau KaK OCOOBIH THM JENEeHUS KIETKH. XapakTepu3oBaTh U CpaBHUBATh IIEPBOE U BTOPOE JIEIEHHE MEH03a. Meno3a u
nepBuuH | IlepBoe u BTOpoe neneHne Meiiosa. Pazniuare MOHATHS «CIIEPMATOTEHE3» M «OOTEHE3Y. KPOCCHH-
oro [onsTre 0 cepmarorenese u AHan3MpoBaTh U ONEHNBATH OMOJIOTMYECKYIO POJIb Meiio3a roBepa
3aKperl | OOreHes3e Y4YeHHK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
eHUS Beraurats runoresst
ApPryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
2 | Uzydyenne mexaHusma N3yuen | Hawano uccrnenoBaHuii Y4eHuKk HayduTCs: VYernsii, 8§25,




5 | HacnencrBeH- ne HacJIeICTBEHHOCTH OPTaHH3MOB. XapakTepu30BaTh ATANbI N3y4EeHHUs HACIEICTBEHHOCTH OPTaHU3MOB. MTICEMEHHBIN TEpPMHUHBI U
HOCTH. HoBoro | Ilepserif HayuHslit Tpya . Menpens u | OOBSICHATH CYIIECTBEHHBIN BKIJIAJ B MCCIIEIOBAHUS HIOHSATHSA
MaTepua | ero 3HadeHue. JlocTiKeHns HACJIEJCTBEHHOCTH ¥ M3MeHuuBOCTH ['. Menzens.
nau COBPEMEHHBIX UCCIIEIOBaHNI BBIABIATE M XapaKTepu30BaTh COBPEMEHHBIE IOCTHKEHUS HAYKH B
TIEpBUYH | HACIIEACTBEHHOCTH OPTaHU3MOB. WCCIIEIOBaHMX HACIIEACTBEHHOCTH U N3MEHUYMBOCTH
oro VYcnoBust Uit aKTUBHOTO Pa3BUTHUS Y4eHHK TONyYUT BO3MOXXHOCTh HAyUHUTHCS:
3aKperul | MCCIIe0BaHUi HACIECTBEHHOCTH B BeiBuraTh rumnoTessl
€HUs XX B. ApryMeHTHpOBATh CBOIO TOUKY 3PEHHUS

2 | OcHOBHBIE 3aKOHOMEPHOCTH Uzydyen | IloHsATHE O HACIEICTBEHHOCTH U Y4eHuK Hay4dHTCs: Y cTHBIH, 826,

6 | macienoBaHMS NPH3HAKOB ne criocobax nepeaayy MPU3HAKOB OT CpaBHUBATH TOHATHS «HACIEICTBEHHOCT» M «M3MEHUYHBOCTHY. MTMCEMEHHBIN TEpPMHUHBI U
OpPTraHU3MOB. HOBOrO | poautenei moromctBy. Habop OOBSCHATH MEXaHU3MBbI HACJIEICTBEHHOCTH ¥ U3MEHYUBOCTH. TIOHSITUS

Mmarepua | XpoMocoM B opranusMme. ['eH u ero JlaBath onpezeneHue NOHITUS «TeH».
nau cBoiictBa. ['eHoTHn 1 eHOTHUI. [TpuBOANTH MPUMEPHI MPOSIBIICHNS] HACIIEICTBEHHOCTH U
nepBuYH | MI3MeHUMBOCTH U €€ M3MEHYMBOCTH OPTaHM3MOB.
oro NIPOSIBJIEHHE B OpPraHU3Me JlaBaTh onpezeneHus MOHATUH «TeHOTUI» U «(PEHOTHID)
3aKperut Y4eHHK TONYyYUT BO3MOXXHOCTh HAYYHUTHCS:
eHUs BblABHUTaTh THITOTE3BI

ApryMeHTHpOBaTh CBOIO TOYKY 3PEHUSI

2 | 3akoHOMEpHOCTH VYpok [TonsiTne 00 M3MEHUYMBOCTH M €€ PO | YUEHHK Hay4dHTCs: YcTHBIH, 827,

7 | namenuuBoctH Jlabopamop NpaKTHK | Juis opranu3MoB. HacnencrBeHHas BblensTh cyliecTBeHHbIE MPU3HAKU U3MEHYMBOCTH. MChbMEHHBIH TEPMUHBI U
Has paboma Ne 3 yM Y HeHaCJIe/ICTBEeHHAst U3MEHYHBOCTb. HazbIBaTh 1 OOBSCHATH MPUYMHBI HACIEICTBEHHON N3MEHYMBOCTH. HOHSITHS
«Buisigrenue nacneocmeenmvix Twurs! HacneACTBEHHOM CpaBHUBATH MPOSIBIICHNUE HACIEICTBEHHOM U HEHACIIEACTBEHHOMN
U HEHACTIeEOCMEEHHBIX (reHOTUNHNYECKOW) U3MEHUUBOCTH: U3MEHYMBOCTH OPTaHU3MOB.

NPU3HAKO8 Y PACMEHUT] PA3HbIX MYTallIOHHaS, OOBSICHSTH IPUUNHBI IIPOSIBICHUS Pa3IMYHBIX BUIOB MYTallHOHHOM
8U008Y. KOMOMHATHBHASL. W3MEHYHBOCTH.
JlaBaTh onpezieneHue NOHATUSL «MyTareH».
BbIABIIATE, HAOMIOATH, OMUCHIBATD U 3aPHCOBBIBATH IPU3HAKH
MPOSIBIIEHUSI HACTIEJICTBEHHBIX CBOWCTB OPraHU3MOB U HX
WU3MEHYMBOCTH.
O006maTh nHMOPMALUIO U POPMYIIUPOBATH BHIBOIBI.
Y4eHUK NONyIUT BO3MOXKHOCTh HAyIUTHCSA:
Cobutoath npaBuiia paboThl B kKaOUHETe, 0OpaiieHus ¢ 1adbop.
000pyOBaHHEM

2 | HenacnencrsenHas Ypok TTonsTre 0 HEHACHEACTBEHHOM VYueHuk Hay4duTcs: VCTHBIH, 8§28,

8 | M3MEeHYHBOCTH npakTuK | (peHOTHIMUECKOI) MI3MEHUYNBOCTH, €€ | BBIABIATH MPU3HAKK HEHACIIEACTBEHHON N3MEHUYMBOCTH. MIICbMEHHBIN TEpPMHUHBI U
Jlabopamop yM MIPOSIBIIEHUH Y OPTaHW3MOB U POJIH B HasbiBaTh 1 OOBSICHATH IPUYMHBI HEHACTIEICTBEHHON TIOHSTHUS

Has paboma Ne 4
«H3yuenue usmenuugo cmu y
OP2aHU3MO8Y.

MX KU3HENESATENbHOCTH. 3HAKOMCTBO
C IpUMepaMy HEHACIIEICTBEHHON
M3MEHYMBOCTH Y PACTCHUH 1
KMBOTHBIX.

W3MEHYHMBOCTH.

CpaBHUBATh MPOSIBIICHNE HEHACIEACTBEHHON N3MEHUYNBOCTH Y
pa3HBIX OPTaHU3MOB, JIENaTh

BBIBOJIBI.

BesaB1sITE, HAOMIONATH, OMMCHIBATH U 3aPHCOBBIBATH MPU3HAKH
W3MEHYMBOCTH OPTaHU3MOB Ha IIPUMEpPE JHUCTHEB KIEHA U PAKOBHH
MOJUTIOCKOB.




O600mate nHMpOpMALUIO U POPMYIIUPOBATH BHIBOIBI.

VY4YeHUK TONYYUT BO3MOXKHOCTh HAYYUTHCS:

Cobimonath npaBuia paboTsl B KabuHeTe, 0OpamieHus ¢ 1adop.
000pyI0BaHUEM

2 | OCHOBEHI CeNeKINU Nzyuen | Ilonstue o cenekuuu. Mcropus pas Y4eHuk HayuuTcs: VYernsli, 829,
9 | opranmsmos. ne BUTHS ceneKuun. CeneKknus KaK HaspiBaTh 1 XapakTepu30BaTh METO/BI CEJIEKIINH. MTMCEMEHHBIN TEpPMHUHBI U
HOBOro | Hayka. OOIIne METOIbI CENEKIINH: AHan3upoBaTh 3HAUCHUE CEJICKIIMU U OMOTEXHOJIOTHH B )KU3HH TIOHSTHSL.
MaTepua | MCKyCCTBEHHBIH 0TOOD, Jro/eH [MonBenem
na v ruOpunu3anys, myrareies. Ceneknust | YYEHHK MONYYUT BO3MOXKHOCTh HaYUHUTHCSL: UTOTH.
TIEpBUYH | PAaCTEHMH, )KUBOTHBIX, BeiBuraTh rumnoTessl
oro MHKpPOOpraHu3MoB. Vcrionp3oBaHue ApPryMEeHTHPOBATh CBOIO TOYKY 3PEHUS
3aKpeml | MUKpPOOOB YEJIOBEKOM, MOHATHE
SHUs 0 OMOTEXHOJIOTHH
3 | OboOmIcHuE U Ypoxk KpaTkoe noaBeneHre UTOroB YYeHUK HAydUTCS: Y CTHBIIA,
0 | cucremaruszanms 3HaHUI 1O 0000me | conmepxanus TeMbl 3. OTBETHI Ha O000mAaTk 1 CUCTEeMaTHU3UPOBATh 3HAHMS 110 MaTepHaIaM TEMBI 3. MTUCHMEHHBIN
teme 3. Konmponsnaa HUS, BOIPOCHI, BHINOJTHEHNE 3aJaHUH IS OO6cyxaTh TpoOIEMHBIE BOIIPOCHI, MPEAJIOKEHHbIE B yUeOHUKE.
paboma Ne3. CHCTEMa | CaMOCTOSTEIbHOM PadoThI. OTBeYaTh Ha UTOTOBBIE BOMIPOCHI.
tizaumu | OOcyxaeHue npodiieM, Ha3BaHHBIX B YueHUK NONy4UT BO3MOXKHOCTb HAyYUThCSL:
51 yueOHuKe. [Tonck Hcnonb3oBaTh MHGOPMALIMOHHBIE PECYPCHI Il TOATOTOBKH
NPOBEPK | JOMONHUTEIBHON HH(GOPMAIMH B MPOEKTOB U COOOIICHUI IO MaTepHaiaM TEMbI
u AJIEKTPOHHOM pecypce
3HaHUM
Tema 4. 3aKOHOMEpPHOCTH NPOUCXOKAEHUS U Pa3BUTHsI )KU3HM Ha 3emute (20 4)
3 | IlpencraBnenusi 0 BO3HUK N3yuen | I'unore3sl IPOUCXOXKACHUS )KU3HUA HA | YYEHUK HAyduTCs: VYcTHbIg, 830,
1 HOBEHUU ue 3emite. Ombitel @. Pexu u JI. Ilactepa, | Boiienats u MOSICHATH OCHOBHBIEC UIEU TUIIOTE3 O MPOUCXOXKICHUH MUCbMEHHBIN Cco001IeHUS
KHU3HU Ha 3eMJI€ B HICTOPUH HOBOT'O | ONpPOBEPraroIIye TUII0TE3bl O KHU3HU.
ecrect MaTepua | caMo3apOXKIECHHUU >KU3HU OOBsICHATE IOCTAHOBKY U pe3ynbTatel omnblToB JI. [Tactepa
BO3HAHMUSL. na u Y4eHUK MOMy4UT BO3MOXHOCTh HAyUUThCS:
MIEpBUYH BeiaBuraTh runoTessl
oro ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
3aKpernn
CHUS
3 | CoBpeMeHHbIC IPECTABIIC MN3yuen | buoxumuueckas runoresa A.M. YueHuk HayduTcs: YcTHBIH, 831,
2 | HUAO ne OmnapuHa. Y cI0BUsS BOSHUKHOBEHUS XapakTepu30BaTh U CPABHUBATH OCHOBHBIE U/IEU THUIIOTE3 O MIICbMEHHBIN co00MIIeHNS
BO3HUKHOBEHHH >KU3HH Ha HOBOTO | >KM3HH Ha 3emie. [ umoresa /Ix. npoucxoxIeHnu xu3Hu OmapuHa 1 XonaeiiHa, 1eaTh BBIBOIbI.
3emue. MaTtepua | XonjaeHHa OOBSICHATB TPOLIECCHl BOSHUKHOBEHNS KOAIIEPBATOB KaK IEPBUIHBIX
na u OpraHW3MOB
TIEpBUYH Y4eHHUK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
oro Beraurats runoresst
3aKpernt ApPryMEeHTHpOBAaTh CBOIO TOUKY 3PEHUS
SHUS
3 | 3nauenue GoTocuHTE3a U 0000611e | OcOOEHHOCTH TIEPBUYHBIX VYdeHHK Hay4duTCs: YcrTHBIH, 832,
3 | OMONOrMYecKoro Kpyropopora | HAe  ® | opranu3moB. [losBieHue aBTOoTpodoB | BBIensTh CylecTBeHHbIE MPHU3HAKH CTPOCHHS H MIChMEHHBIN coo0IeHNs
BEIIIECTB B cucteMa | — rpaHoOakrepuid. M3mMeHeHust JKU3HEACSTEIBHOCTH MEPBUYHBIX OPTaHU3MOB.




Pa3BUTHH KHU3HU. TU3anus | ycnoBuil xku3HU Ha 3emie. [lpuunnel | OTMeuaTh U3MEHEHUS YCIOBUI CyIIECTBOBaHMS XKU3HU Ha 3eMIIe.
3HaHUi | u3MeHeHuil. [losBenne Ouocdeps ApryMeHTHpOBaTh IpoIlecC BOSHUKHOBEHUS OHochepshl.
OOBSICHATH POJIb OHOJIOTMYECKOT0 KPYrOBOPOTa BEIECTB
Y4eHuK NOIYy4UT BO3MOXKHOCTh HAYUUTHCS:
BeigBurats runoresst
ApryMeHTHpOBAThH CBOIO TOUKY 3pEHHUS
3 | Dransl pa3BUTHS KU3HU HA O0606me | OOiee HarIpaBIEHHE BOIIOLMH Y4eHuk HayduTCs: Y CTHBIH, 833,
4 | 3emre. HUE, JKU3HU. DpBl, IEPUOJIBI U 3TIOXU B Brinensarts cymecTBeHHbIE IPU3HAKH SBOJIOLUH KU3HU. MTMCHMEHHBIN TEpPMUHBI U
cucrema | ucropuu 3emiu. Beixon opranu3mMoB OTMeuaTh U3MEHEHHUS YCIOBUI CyIIECTBOBaHUSA KUBBIX TIOHSITUS
TU3alUsl | Ha Cylly. DTalmbl pa3BUTHS KU3HU OpPTaHU3MOB.
u Pasnuyate 3pel B ucTOpUM 3€MIIH.
MPOBEPK XapakTepu30BaTh PUUMHBI BBIXOa OPIraHU3MOB Ha CyIY.
a OnuceIBaTh H3MEHEHUS, IPOUCXOAAIINE B CBA3U C 3TUM Ha 3emiie 1
3HaHUHN B CBOMCTBaX OPraHU3MOB
Y4eHuK MONYy4UT BO3MOXKHOCTh HAYUUTHCS:
BeiaBurate rumnoress
ApryMeHTHpOBATh CBOIO TOUKY 3PEHHUS
3 Wneu pa3BuTus opraHUYECcKO- Kom6uH | Bo3HukHOBeHHE Uaeii 00 3BOIIOLIUU Y4eHuK HayduTCs: VCTHBIN, 834,
5 ro MHpa B OHOJIOTHH. WPOBaHH | HBOro Mupa. Teopus 3BOJIIOLNA BrinensaTh cylecTBeHHbIE TONOKEHUS Teopur 3Bomtorun JK.-b. MACbMEHHBIN COOOIIICHHUS
bt ypok | JK.-b. Jlamapka Jlamapka.
AprMeHTI/IpOBaTI) HECOCTOATCIIBHOCTh 3aKOHOB, BBIIBUHYTBIX
JlamapkoM, Kak IyTel 3BOJIFOLIMY BUIOB.
XapaKTepu3oBaTh 3HAUE€HUE TEOpUHU IBoOLMH Jlamapka st
6uonorun
Y4eHUK NONy4UT BO3MOXKHOCTh HAyUHUThCS:
Beiaurats runoressl
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUSI
3 | Yapns dapBuH 00 3BOMIOIHH Uzydyen | UccnenoBanus, nposenéHubie Y. VYueHuk Hay4duTcs: YcTHbIH, 835,
6 | opraHM4ecko-ro Mupa. ne JapBuHoM. OCHOBHBIE TIOJIOKEHUS Bb1nensiTe 1 00BSICHATD CYIIECTBEHHBIE TIOJIOKEHUS TEOPUU MIHICbMEHHBIN cOoO0IIeHNS
HOBOTO | 3BOJIOLMU BUJOB, U3JI0KEHHbIE sBomonun JlapBuHa.
marepua | apBuHoMm. [[BHXKylue CHUIbI XapakTepu30BaTh IBUKYIIME CHUIIbI IBOJIIOLIMU.
na U | mpolecca 3BOIOINN: U3MEHUUBOCTh, | Ha3biBaTh U OOBSICHATH PE3ynbTaThl SBOMIOLUH.
MIEPBUYH | HACIEICTBEHHOCTh, OOpHOa 3a AprymenTtupoBats 3HaueHue Tpynos Y. Jlapeuna
oro CYILIECTBOBAHHUE U Y4YeHHK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
3aKpeIUl | €CTECTBEHHBIH 0TOOp. PesynmpTaTh BoeiaBurats runoresbl
eHUS sBoMIoIH. 3HadeHue pador Y. ApPryMEHTHPOBATH CBOIO TOUKY 3PCHHUS
JapBuna
3 | CoBpemennsie npencranie Hust | Vzyden | Tlomynsius Kak eJMHHUIA 3BOIIOIHH. YueHuk HayduTcs: YcTHBIH, 836,
7 00 ue Baxxnelme noHATHS] COBPEMEHHON BrinensaTte 1 00BACHATE OCHOBHBIE TTOJI0KEHUS SBOJIFOLIMOHHOIO MUCbMEHHBIN COOOIIEHNS
SBOJTIOLIMH OPTAaHUIECKO T'O HOBOTO | TEOPHH 3BOJIOINHU YUCHHSI.
MUpa. MaTepua OOBSICHATB POJb MOIMYISIIUH B MIPOLIECCaX BONIOIMN BHIOB.
na u HazpBath hakTops! 2BONIONNN, €€ SBICHUS, MaTepHaL,
TIEpBUYH 3JIEMEHTAPHYIO EANHUILY
oro YYeHUK NOIY4UT BO3MOXKHOCTh HAYUUTHCS:




3aKpert BeigBurats runoresst
SHHUS ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
3 | Bun, ero xputepuu u W3yuen | Bux — ocHOBHas cucTteMaTtudeckas Y4eHuk HayduTcs: VYernsii, 837,
8 | crpykrypa. ne enunanna. [Ipu3naky BUma Kak ero BBIABIATE CyllleCTBEHHBIE IPU3HAKY BHIA. MTICEMEHHBIN coo0IIeH s
HOBoro | kputepuu. [lomymsomm — OOBSICHATH HA KOHKPETHBIX IpUMepax (popMupoBaHne
MaTepua | BHYTPHBHAOBAs IPYNITUPOBKA IPHUCIIOCOOJICHHOCTH OPraHU3MOB BU/A K Cpejie OOUTaHUS.
it} U | porcTBeHHbIX ocobeld. [lomymsamust — | CpaBHHBATh NOMYJISIIMN OZHOTO BUJA.
TepBUYH | (hopMa CyIIECTBOBAHHUS B BBIABIIATE IpHCIOCOOIIEHNST Y OPraHM3MOB K cpezie o0uTanus (Ha
oro KOHKPETHBIX TIPIMEpax)
3aKperI Y4eHHK TONyYUT BO3MOXXHOCTh HAyYHUTHCS:
SHUS BeiBuraTh rumnoTessl
ApryMeHTHpOBaTh CBOIO TOYKY 3PEHUSI
3 | Ipouecch 06pazoBanus Uzyden | BumooOpazoBanue. [lonsitie o Y4eHuKk Hay4dHuTCS: YcTHBIH, 838,
9 | Bumos. ue MUKpPOIBOMIOLUH. THITBI OOBICHATH TPUYMHBI MHOT000pa3Hsi BUJIOB. MTUCbMEHHBIN TEpPMUHBI U
HOBOTO | BUA00Opa3OBaHUS: [TpuBOANTH KOHKpETHBIE TPUMEPHI (POPMUPOBAHUS HOBBIX BHIIOB. TIOHSITUS
Marepua | reorpaduueckoe U OHOIOrHYECKOe OOBSICHATH TPUYMHBI JBYX THIIOB BUI000pa30BaHUsI.
Ja u AHanu3upoBaTh U CPAaBHUBATH MPUMEPHI BUI000pa30BaHus (CyIax,
NEPBUYH OJlyBaHYHK), IPUBEAEHHBIC B yIeOHUKE
oro Y4eHuK TONy4UT BO3MOKHOCTh HAYUUThCS:
3aKpeILT BI)I}IBI/IFaTI) TUIIOTE3bI
€HUsA ApryMeHTHpOBATh CBOIO TOUKY 3PEHHUS
4 | MakposBoionust kKak npouiecc | M3yden | YcioBus U 3HaYeHHE YueHuk Hay4duTCs: YcTHBIH, 839,
0 | mosiBIeHMsA HaABUAOBBIX IPYNII | He audpdepeHunanyy Buaa. [lonsrue o BrlensaTs cymecTBeHHbIe IpoLecchl AuddepeHnnaniuy BUaa. MHCbMEHHBIN cooluieHws,
OpPraHU3MOB. HOBOI'O | MakposBoonuu. JlokazaTenbcTBa OOBSICHST BOSHUKHOBEHNE HAJBUIOBBIX IPYIIL. TEpPMHUHBI U
MaTepua | MpoLecca IBONIOLHH: [TpuBOANTH MPUMEPBI, CITYXKallle AOKa3aTeNbCTBOM IIpoLecca TIOHSITUS
na U | MaJCOHTOJIOTNYECKHE, 3BOJTIOLUM KHU3HHU Ha 3eMJIe.
HEpPBUYH | SMOPHOJIOrNYECKUE, aHATOMO- Hcnonp30BaTh ¥ HOSACHATH WILUTIOCTPATUBHBIA MaTepuall yueOHHUKa,
oro Mopdoiornyeckre M3BJIEKATh U3 HErO HY)XXHYI0 HH(opMaunio
3aKpernn Y4eHUK MOMy4UT BO3MOXHOCTh HAyUUThCS:
SHUS BeiaBuraTh runoTessl
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
4 | OCcHOBHBIE HAIIPABIICHUSA N3yuen | IIporpecc u perpecc B )KUBOM MUPE. YueHuKk HayduTcs: VYcTHbIH, 840, coobre
1 | sBomrommm. ue Hanpasnenns 61omorunaeckoro JaBaTp onpeneneHust MOHATHI «OHOIOTHYECKUH POrpeccy» u MIUCbMEHHBIN TEPMUHBI U
HOBOTO | mporpecca: apoMop¢o3, «OHONMOrMYECKHI peTpece. TIOHSTHUS
MaTepua | MauoajanTamys, oOmmas fereHepanust | XapakTepHu30BaTh HANPaBIICHNS OMOIOTHYECKOT0 porpecca.
na U | OPraHU3MOB OOBSICHATH PO OCHOBHBIX HAIIPABJICHUH BOIOLHUH.
TIEpBUYH AHan3upoBaTh U CPABHUBATH NMPOSIBICHUE OCHOBHBIX HAIPABICHUH
oro IBOJIOLIUH.
3aKpernt HaspIBaTh 1 MOACHATH MpUMeEps! apoMopdo3a, HANOaAANTANN |
E€HUA o01Ielt mereHeparim
Y4YeHHK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
Beraurats runoresst
ApPryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
4 | Tlpumeps! HBONIOIMOHHBIX Wzyden | OOGoOmieHne panee U3y4eHHOTO Y4eHuKk HayduTCs: VYernsii, 841,




2 | mpeoOpa3oBaHMIl )KUBBIX ne MaTepHaia 00 BONIONHY. DBOMIONMS | XapaKTepHU30BaTh HBONIOIMOHHBIE TPE00pa30BaHUs Y )KUBOTHBIX Ha MTICEMEHHBIN coo0mIeHws,

OpTaHU3MOB. HOBOTO | — JUIMTENBHBIN HCTOPHUYECKUN IpUMepe HEPBHOM, MUIIEBAPUTENBHON, PETTPOYKTUBHOM CHCTEM. TEpPMUHBI U
MaTepua | Tporecc. DBOOIMOHHBIE XapakTepr30BaTh HBOJIIOIOHHBIE TPE0OPa30BAHUS TIOHSITUS
na U | mpeoOpa3oBaHMs )KUBOTHBIX H PETPOyKTUBHOM CUCTEMBI Y pacTeHUH.

TIEpBUYH | pacTeHHi. Y POBHHU NpeoOpa3oBaHuii CpaBHHUBATb TNl Pa3MHOXEHHSI Y PACTUTEIHHBIX OPTaHH3MOB.
oro OOBSICHATH TPUYMHEI HOPMHUPOBAHMUS OHOJIOTTYECKOTO
3aKperI pa3Hoo0pa3ust BUIOB YUEHUK IOJIYYUT BO3SMOKHOCTD HAYIUTHCS:
SHUS BeiBuraTh rumnoTessl

ApryMeHTHPOBaTh CBOIO TOYKY 3PEHUS

4 | OCHOBHBIE 3aKOHOMEPHOCTH Ypok 3aKOHOMEPHOCTH OMOJIOTHYECKOU VYueHUK HayduTcs: VYcTHbIH, 842,

3 | »BoMOLMH. MIPaKTHK | SBOJIOIMH B IIPUPOJIE: AHan3upoBaTh WUTIOCTPATUBHEBIN MaTepual yueOHMKa IS MTMCEMEHHBIN coO00IIeHMS,
Jlabopamopnasa paboma Ne 5 yM HeoOpaTUMOCTh Ipoliecca, JIOKa3aTebCTBA CYIIECTBOBAHUS 3aKOHOMEPHOCTEH mporiecca TEpPMHUHBI U
«[Ipucnocobrennocmo IPOTrPECCUBHOE YCIOKHEHHE (hOpM 9BOJIOLIUH, XapPaKTEPU3YIONIMX €€ OOLIYI0 HAllPaBJIEHHOCTb. TIOHSITUS
0p2aHu3Mo8 JKM3HH, aJalTalliy, TIOSIBIICHUE HOBBIX | BBISIBISATH, HAOMI01aTh, ONMCHIBATH U 3aPHCOBBIBATH MPU3HAKH
K cpede obumanus» BUJIOB. HACJIEJCTBEHHBIX CBOWCTB OPraHU3MOB U HAJINYMS UX

WN3MEHYHBOCTH.
3amnuceIBaTh BBIBO/JIbI U Ha6H}OlleHPI5[ B Ta6HI/ILIaX.
YueHUK NONy4YUT BO3MOXKHOCTh HAyYUThCSL:
Co0sroaTh mpaBuiia pabOThl B KaOUHETE, 0OpalleHHs ¢
1a00paTOpHBIM 000PYAOBaHUEM
4 | YenoBek — mpeacraBu Kom6un | DBomtonys npumaros. PaHHue npenxy | YUYeHUK HaydyuTCs: Y CTHBIH, 843,
4 | Tenb )XKUBOTHOTO MHpA. upoBaHH | nmpuMmaToB. ['omuHuapl. CoBpeMeHHble | Pa3nuyaTh M XapakTepu3oBaTh OCHOBHBIE OCOOEHHOCTH MPEAKOB IIUCbMEHHBIN COOOIIEHHS,
BII YPOK | 4enoBeKooOpa3HbIe 00e3bsHbI IPUMAaTOB U TOMUHHUA. TEPMHUHBI U
CpaBHMBATb M aHAJTM3UPOBATH IPU3HAKH PAHHUX TOMUHUI U HOHATHSA
YeIOBEKOOOPa3HbIX 00€3bsH HAa PUCYHKAX YUeOHHKA.
VY4YeHUK HOMYYUT BOSMOXXKHOCTh HAyYUThCH:
Haxonuts B IHTEpHETE OMONHUTENBHYIO HH)OPMALIUIO O
npuMaTax ¥ TOMHHUIIAX
4 | DBOMIOLIMOHHOE Uzydyen | Hakormienue ¢pakToB o Y4eHuK HayduTCs: VY CTHBIH, 844,
5 | mpoucxoxkIeHHe YeNOBeKa. ue MIPOUCXOXKICHUH YETOBEKa. XapakTepr30BaTh OCHOBHbIE OCOOEHHOCTH OpPraHM3Ma YeJloBeKa. MIMCHMEHHBIH coo0IIeHNs
HOBoro | Jloka3arennscTBa poncTBa yenoBeka 1 | CpaBHHBATH 10 PUCYHKY y4eOHHKA IPU3HAKH CXOICTBA CTPOCHUS TEpMHUHBI U
MaTepua | >KUBOTHBIX. BakHelmme ocoOEHHOCTH | OpraHM3Ma 4eloBeKa U YeIOBEKOOOPAa3HBIX 00€3bsH. TOHATHS
na U | opraHu3Ma yejoBeka. [IposBieHue Jloka3pIBaTh Ha KOHKPETHBIX MPUMEpax eJHHCTBO OMOJIOTHYECKON U
NepBHYH | OHMONIOrHYECKHX U COLHAIIBHBIX COLIMAITLHOW CYIITHOCTH YeJI0BeKa
oro (aKTOpOB B HCTOPHUYECKOM IpoLiecce | YUEHHK MONYyYHT BO3SMOXKHOCTH HAyYUTHCS:
3aKpeIul | MPOHMCXOXKICHHS YeNIOBEKa. BrigBuraTh TUIOTE3HI
SHUS OO0mecTBEHHBIH (COUANBHBIN) 00pa3 | ApPryMEHTHPOBATH CBOIO TOUKY 3PEHUS
’KU3HU — YHUKAJIbHOE CBOMCTBO
YenoBeKa
4 | PanHWMeE 3TaITBI YBOJIOINN Wzyuen | Pannwme npenku yenmoBeka. [lepexon YYeHUK HayduTCs: YcTHBIH, 845 (1 vacth
6 | genoBeka. ue K TIPSIMOXOK/ICHUIO — BBIIAarolIMiicss | Pasnmuyarth M XapakTepu3oBaTh CTaIld aHTPOIOreHes3a. MICHMEHHBIH coo0LIeHwM,
HOBOTO | 3Tall 3BOJIOLMH YesoBeka. Craaun VY4YeHUK TONYYUT BOBMOXKHOCTh HAyYUTHCS: TEPMHUHBI U
MaTepua | aHTPOIOreHe3a: MPeIIIeCTBEHHUKH, Haxonmute B VIHTEpHETE NONOMHHUTENEHYIO HH)OPMALIHIO O TIOHATHS
na 1 | 9eN0BEK YMENbIH, IpeBHEHINNE JIIOM, | MPEAUISCTBEHHUKAX U PAaHHUX




NEPpBUIH
oro

APCBHUEC JITOU, COBpeMeHHBII\/’I
YCJIOBCK

MpeaKax 4eJIOBCKa
BI)IJ_IBI/IFEITL TUITOTE3bI

3aKpert ApryMEeHTHPOBATh CBOIO TOUKY 3PEHUS

SHUS
4 | Tlo3mHMeE 3Tambl SBOJTIONUH W3yuen | PanHHMe HeoaHTpoOIBI — Y4eHuk HayuuTcs: VYerHsbli, 845 (2 vacth
7 | yenoBexka. ne KPOMAaHBOHIIBI. XapakTepr30BaTh HEOAHTPOIAa — KPOMaHBOHIIA KaK YelI0BeKa MTCHMEHHBIN COO00IIeHMS,

HOBoro | OTnnunTeNbHBIC IPU3HAKA COBPEMEHHOI'0 THIIA. TEpPMHUHBI U

MaTepHa | COBPEMEHHBIX JIIOJICH. HaspiBaTh pemratormme hakTopsl GOPMUPOBAHUS U Pa3BUTHUS TIOHSITUS

na u | bruoconmanbHas cymHoCTh yenoBeka. | YenoBeka pazyMHOTro.

NepBUYH | BimsiHMe conmanbHbIX (GakTopoB Ha OO00CHOBBIBATH BIMSIHUE COIMANIBHBIX (haKTO POB Ha (hOPMUPOBAHHE

oro JIEHCTBHE €CTECTBEHHOT0 0TO0pa B COBPEMEHHOI'0 YeJIOBEKa

3aKpersl | UCTOPUYECKOM Pa3BUTHU YesloBEKa Y4eHHK TONYyYUT BO3MOXHOCTh HAYYHUTHCS:

eHUS BeiaBurate rumnoress

ApryMeHTHpOBaTh CBOIO TOYKY 3PEHUSI

4 | YenoBeueckue pachl, UX Kom6uu | YenoBek pa3zyMHbIi — MOTMMOPQHBIA | YUEHUK Hay4YHUTCS: VY cTHBIH, 846,

8 | pomctBO M upoBaHH | Buj. [loHsTue o pace. OcHOBHBIE HasbIBaTh CyliecTBeHHbIE IPH3HAKY BHAa UenoBek pa3yMHbIH. MTUCHMEHHBIN cOO00IIeHHS,
MIPOUCXOKIE bIif YypoKk | THmbl pac. [Ipoucxoxaenue u OOBSCHATH IPUCIIOCOOJIEHHOCTh OpraHi3Ma YeloBeKa K cpejie TEPMUHEBI U
HUE. POJICTBO pac OOHTaHUSI. TIOHSATHS

BBISBIIATh MPUYHUHBI MHOTOOOpa3us pac YeIoBeKa.
XapakTepr30BaTh POJICTBO Pac Ha KOHKPETHBIX ITpUMepax.
Ha3piBaTh ¥ 0OBACHATH TIaBHBIN MPU3HAK, JOKA3BIBAIOIIHI
€IMHCTBO BUJa YenoBeK pa3yMHbIN

Y4eHUK NOMy4UT BO3MOXKHOCTh HAyUUThCS:

Beiasurats runoressl

ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUSI

4 | YenoBek Kak >KUTEIb Uzyden | YenoBek — xwurenb OHochepsl. Y4eHuK HayduTCs: VY CTHBIH, 847,

9 | 6uoctepst u ue Brusinue uenoBeka Ha Orochepy. BbIsiBiSTE IPUYKMHBI BIMSIHUS YellOBeKa Ha Ouocdepy. MHUCbMEHHBIN COO00IIeHHS,
€ro BIMSHUE Ha IPUPOAY HOBOTO | YCIOKHEHUE U MOILHOCTh XapakTepu30BaTh PE3yNbTaThl BIUAHHS YEI0BEUECKON TEpMHUHBI U
3emun. MaTepua | BO3JEUCTBHS YelioBeKa B Ouocdepe. JIeATeNFHOCTH Ha Ouocdepy. TIOHSITHSL.

Ja u | CoxpaHeHue XKU3HU Ha 3emie — [IpuBOIKMTH KOHKPETHBIE IPUMEPHI MOJIE3HON U I'YOUTENbHOM [Tonsenem u
NIEpBUYH | TJaBHAA 3aja4ya JIeATENFHOCTH YeJIOBEKa B IIPUPOJIE.
oro YenoBeuecTBa AprymMeHTHpOBaTh HEOOXOIMMOCTh OEPEKHOI'0 OTHOIICHHUS K
3aKpent MpUpOE
SHUA Y4YeHHUK MONyIUT BO3MOXXHOCTh HAyIUTHCS:
Beiasurats runoresst
ApPryMeHTHpOBaTh CBOIO TOUKY 3PEHUS

5 | Obobmenne u Ypoxk KpaTkoe noaBenenne uToros YYeHnK HayduTCs: YcTHBIH,

0 | cucremaru3anys 3HAHAN 1O 0000me | comepkanus Tembl 4. OTBETH Ha 00600mIaTh ¥ CHCTEMATU3UPOBATH ITOMyICHHBIC 3HAHUS, ENaTh IMMCbMEHHBIN
teme 4. Konmpononasn HUS, BOTIPOCHI, BBITTOTHEHHE 3aJaHUN /IS BBIBOJIBL.
paboma N4, CHCTEMA | CaMOCTOSTENIFHOI paboTHI. BrIMONHATE UTOTOBBIE 334aHUS U3 YIeOHUKA.

t3ammu | OOcyxaeHne mpoOieM, Ha3BaHHBIX B | YUEHHWK TOMyYHUT BO3MOXXHOCTh HAyIHTHCS:

u yueOnuKe. [Tonck Haxonuts B IHTEpHETE AONONHUTENBHYIO HHPOPMAIIUIO O
MIPOBEPK | JOMOTHHUTEIHHOW HH(OpMALINH B MPONCXOXKICHNH JKU3HH U SBOTIONMH YETOBEYECKOT0 OPTraHn3Ma.
u JJIEKTPOHHOM pecypce Hcnonp30BaTh HHPOPMAIMOHHBIE PECYPCHI IS TIOTr OTOBKH




3HAHUH MPE3eHTAINH WX COOOLIEHHUs 00 3BOJIOIMH YeTIOBEKa
Tema 5. 3akoHOMepHOCTH B3aUMOOTHOIIEHUI Opranu3MoB u cpeasbl (15 u)
5 | YcnoBus xu3HM Ha 3emite. N3yuen | Cpensl KU3HU U 3KOJIOTUUECKUE Y4eHuk HayduTcs: VYernsli, 848,
1 | Cpenpl Xu3HU U ne (axTopsl. Cpesbl )KU3HU OPraHU3MOB | BBIIEISITh U XapaKkTepru30BaTh CYIIECTBEHHbBIE IPU3HAKA CPEJl MTICEMEHHBIN coo0mIeHMS,
9KOJIOTUYECKHE (haKTOPHI. HOBOro | Ha 3emuie: BOHasl, HA3EMHO- JKI3HU Ha 3eMile. TEpPMHUHBI U
MaTepua | BO3YIIHAs, IOYBEHHAS, HaspiBaTh XapakTepHble IPU3HAKA OPTaHU3MOB — OOUTATENeN 3TUX TIOHSITUS
it} U | OpraHu3MeHHas. Y CIIOBHA Cpen )KU3HHU.
MIEpBUYH | JKU3HU OPTaHU3MOB B Pa3HBIX CpellaX. | XapaKTepH30BaTh YepPThl IPUCIOCOOIEHHOCTH OPIaHU3MOB K Cpefie
oro Okonornyeckue GakTops: UX OOWUTaHUSL.
3aKper1 | abuoTH4ecKue, ONOTHYECKHE U Pacrio3HaBaTh 1 XapaKTepH30BaTh IKOJIOTHIECKUE (PaKTOPHI Cpeib
eHUS AQHTPOIIOTeHHBIE Y4eHHK TONYyYUT BO3MOXXHOCTh HAyYHUTHCS:
BeiaBurate rumnoress
ApryMeHTHPOBaTh CBOIO TOYKY 3PEHUSI
5 | OOmwe 3aKOHBI JeWCTBHS Wzyden | 3akoHOMepHOCTH JeicTBHS (DAaKTOpPOB | YUEHHWK Hay4HTCS: VY cTHBIH, 849,
2 | cdakropos ue Cpellbl: 3aKOH ONTUMYMa, 3aKOH Beinenste 1 XapakTepu30BaTh OCHOBHBIE 3aKOHOMEPHOCTH MTUCbMEHHBIN COO00IIeHHS,
cpe/ibl Ha OpTaHU3MBI. HOBOrO | He3aMeHUMOCTH (akTopa. Briusiaue JIeUCTBHS (haKTOPOB CpeIbl Ha OPraHU3MBL TEpPMUHBI U
Marepua | 9KOJOrMYecKUX (pakTopoB Ha Ha3zbiBaTh prMepbl (JakKTOPOB CPEIbl. HIOHSITHS
1a U | opraHu3Msl. [lepuondHOCTb B )HU3HU | AHaJIM3HPOBATH JeiiCTBIE ()aKTOPOB HA OPraHU3MBbI IO PUCYHKAM
nepBUYH | opranu3moB. doronepuoausm y4eOHHKa.
oro BI)I}IGJ'[HTI) OKOJIOTHYECKUE I'PYIIIBI OPraHU3MOB.
3aKperI IIpuBOOUTH MPUMEPHI CE30HHBIX NEPECTPOCK KU3HENEATENBHOCTH Y
CHUS JKMBOTHBIX U PaCTCHUH
Y4eHUK MONy4UT BO3MOXKHOCTb HAyUHUThCS:
Beiaurats runoressl
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUSI
5 | IpucnocobiieHHOCTH Kom6un | Ilpumepsl mpucrnocoOieHHOCTH VYueHuk Hay4duTCs: Y CTHBIH, 850,
3 | OpraHM3MOB K UpOBaHH | opraHu3MoB. [loHsTre 00 amantamuu. | [IpUBOIUTH KOHKpETHBIE IPUMEPHI AAANTAlUH Y KUBBIX MHICbMEHHBIN coo0LIeHwus,
JIEUCTBHUIO (h)aKTOPOB CPEIIBI. blif ypok | PaznooOpasme aganrarmii. [loHsTHe 0 | opraHU3MOB. TEPMUHBI U
KHU3HEHHOH (opme. DKOIOrHYecKue HaspiBaTh HEOOXOOUMBIE YCIIOBUSI BOSHUKHOBEHUS U MOAIEPIKAHMS TIOHSITUS
TPYHIIbI OPraHU3MOB aJlanTalui.
Pasnuuatk 3Ha4YeHNE TOHATHUI <«OKU3HEHHAs: (hopMay U
«3KOJIOTUYECKast FpyIIay
Y4eHHUK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
BeiaBurats runoresst
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
5 | buornueckue cBs3M B N3yuen | buornueckue cBA3U B IpUPOAE: CETU YueHuKk HayduTcs: YcTHBIH, 851,
4 | mpupone. ne MMUTAHUS, CIOCOOBI TOOBIBAHUS TN Brienats u XxapakTepru30BaTh THIBI OMOTHYECKUX CBS3EH. MTUCHMEHHBIN coo0rmieHus,
HOBOrO | . B3aumonelicTBue pa3HbIX BUIOB B | OOBACHATE MHOT000pa3ne TPOYUIECKIX CBSI3EH. TEPMHUHBI U
MaTeprua | TMPHPOIHOM COOOIIECTBE: XapakTepu30BaTh THITH B3aUMOJCHCTBUS BUJOB OPTaHU3MOB: TIOHSITUS
na U | KOHKYPEHLIUS, MyTYaJi3M, CAMONO03, | MyTyann3M, CMMOHO3, ITApa3uTH3M, XUITHHIECTBO, KOHKYPEHIINS,
TIEPBUYH | XUIIHUYIECTBO, MapasuTu3M. CBsi3H MPUBOANTH UX MPUMEPBHI.
oro OpPTaHMU3MOB pPa3HBIX BUIOB. 3HaueHHe | OOBSCHITH 3HAUCHNE OMOTHYECKUX CBS3CH
3aKpemI | OMOTHYECKHX CBSI3EH Y4YeHHK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
SHHUS BbiBurate runoresst




ApryMeHTHpOBAThb CBOIO TOUKY 3PEHHUS

5 | Homymsiuu. Wzyuen | Iomymsmus — ocobast VYueHUK HayduTcs: Y CTHBIH, 852,

5 ne Ha/IOpraHu3MeHHas cucrema, popma BeinensTh cymecTBeHHbIE CBOMCTBA MOITYJISIIMY KaK TPYIITEI 0co0ei MTICEMEHHBIN coo0mIeHMS,
HOBOTO | CYIIECTBOBaHHS BHA B IIPHPOJIE. OJTHOTO BUJIA. TEpPMUHBI U
matepua | IlonsiTHe 0 nemorpaduieckon u OOBSICHATH TEPPUTOPHATBHOE TIOBEICHNE 0COOCH MOMYIISIIIH. TIOHSTUS
it} U | IPOCTPaHCTBEHHOMH HaspiBaTh 1 XapakTepru3oBaTh NPUMEPHI TEPPUTOPHATBHBIX,

TIEPBUYH | CTPYKTYpE MOIYJISIUH. MIUIIEBIX U TIOJIOBBIX OTHOIIEHUH MEXIY 0COOSMH B TIOMYJISIUH.
oro KonuuecTBenHbIe oKa3aTenu AHan3upoBaTh COfIepKaHNe PUCYHKa ydeOHUKa,
3aKpernl | TOMYJISIUU: YUCIEHHOCTh U WILTIOCTPUPYIOIEr0 CBOMCTBA MOMYIISILIUHA
SHUS IUIOTHOCTB Y4eHHK TONyYUT BO3MOXXHOCTh HAyYHUTHCS:
BeiaBurate rumnoress
ApryMeHTHPOBaTh CBOIO TOYKY 3PEHUS
5 | ®yHKUMOHMpOBaHHE Uzydyen | Jlemorpaduyeckne XxapakTepUCTHKH Y4eHuk HayduTCs: VY cTHBIH, 853,
6 | momymsauuu B ue HOMYJISIMN: YUCTIEHHOCTD, BeisiBisTh nposiBiieHne qeMorpaduueckux CBOMCTB MOMYIISLIUK B MTUCbMEHHBIN coO00IIeHHS,
HpUPOJE. HOBOT'O | IJIOTHOCTh, POJKAAEMOCTH, TpUpoIE. TEpPMUHBI U
Mmartepua CMEPTHOCTDH, BBDKUBAEMOCTb. XapaKTepI/I?,OBaTI) MPpUYUHBI KO.]'IC63,HI/ISI YHUCJIICHHOCTH U IINIOTHOCTHU IIOHATHA
J1a u | BospacTHas cTpyKTypa OIS, MOIYJISILIVH.
MNEpBUYH IIOJIOBas CTPYKTYypa MOMYJIAUH. CpaBHI/IBaTI) TMOHATUSA «UHUCIICHHOCTD MOMYISAIUN) U KIUIOTHOCTH
oro HOHyJ'IS[IlI/Iﬂ KakK 6I/IOCI/ICTCMa. NonyJsaumn», A€j1aTb BIBOAbI.
3akper1 | JIMHaMuKa YMCIEHHOCTH U TUIOTHOCTH | AHaJM3MPOBATh COllepKaHHe PUCYHKOB yueOHUKa
CHUS nomyJysinuy. Perymsamus Y4eHUK MOMy4UT BO3MOXKHOCTh HAyUHUThCS:
YHCJIEHHOCTH MOIMYJISILIUH BeiaBurats runoressl
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUSI

5 | CooOuiectBa. Wzyuen | Ilpuponnoe cooliiecTBO Kak YYeHuK HayduTCs: Y CTHBIH, 854,

7 ue OUOLIEHO3, €r0 APYCHOE CTPOEHHUE, BrblensaTs cymecTBeHHbIe IPU3HAKU IPUPOAHOTO COOOIIECTBA. MHCbMEHHBIN cooluieHws,
HOBOTO | SKOJOTMYECKHEe HUILW, ITUIIEBbIE LeNu | XapaKTepu30BaTh APYCHOE CTPOCHUE OHMOLIEHO30B, 1NN MUTAHHU, TEpPMHUHBI U
MaTepua | M CETH MUTaHUs. [ TaBHBIN NpU3HAK CETH MMUTAHMS U SKOJIOTMYECKUE HUIIIH. TIOHSITUS
na U | OPUPOJHOro COOOIIeCTBA — [loHMMaTh CYIIHOCTB MOHATHUS «OHOTOI.

MIEPBUYH | KPYrOBOPOT BEIIECTB U 110 TOK CpaBHHBATb MOHATHA «OHOT€OLIEHO3» U «OHOIIEHO3.
oro sHepruu. [lorstue o 6uotone. Pons OOBACHITH Ha KOHKPETHBIX TIPHMEPax CPeroodpa3yiouIyo poib
3aKpeIul | BHIOB B OHOLIEHO3E BUJIOB B OHOIIEHO3E
SHUA Y4eHUK MOMyIUT BO3MOXHOCTh HAyIHUTHCS:
BeiaBurats runoresst
ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS

5 | buoreonenoss! skocucTeMbl 1 | M3ydeH | DKocHCTeMHas OpraHU3aIHs KUBOM YYeHnK HayduTCs: YcTHBIH, 855,

8 | duochepa. ne npu poapl. PyHKINOHAIBHOE BbinensiTb, OOBSACHATD U CPABHUBATH CYIIECTBCHHBIE IPU3HAKU MIICbMEHHBIN coo0IIeHM,
HOBOTO | pa3iM4He BUIOB B 3KOCHCTEMAX MPUPOITHOTO COOOIIECTBA KaK SKOCHCTEMbI MIIM OMOT€0LIEHO3a. TEpMHUHBI U
Matepra | (TIPOU3BOIUTEIH, TOTPEONTEIIH, XapakTepm3oBaTs Onochepy Kak rI00aIbHyI0 SKOCHCTEMY. TTOHSATHUS
na u | pazmaratenu). OCHOBHBIE OOBSCHATH POJIb PA3IMIHBIX BUIOB B IPOIECCE KPYTOBOPOTA
TIEPBUYH | CTPYKTYPHBIE KOMITOHEHTHI BEILIECTB ¥ TOTOKE SHEPTUH B IKOCHCTEMAX.
oro sKocHucTeMEl. KpyroBopor OOBSCHATH 3HaYCHHE OMOIOTHYECKOT0 pa3HOOOpa3us st
3aKpeIul | BEMIECTB W MPEBPAICHUS YHEPTUU — | COXpaHEHHs Onochepsl.

SHHUS OCHOBHOH NPHU3HAK 3KOCHUCTEM. Xapakrepu3oBatb poib B.V. BepHackoro B pa3BUTHH YIEHUS O




Brocdepa — rinobdansHast
skocucrema. B.M. Bepnanckuii o
ounocdepe. KommoHeHTEI,
XapaKTEePU3YIOIINE COCTAB U CBOMCTBA
orocdepsl: KUBOE BEUIECTBO,
OHOTEeHHOE BEIIECTBO, KOCHOE
BEILIECTBO, OHOKOCHOE BEIIECTRO.
Pors sxuBOTrO BelecTBa B onochepe

omocdepe.

AHaTM3UPOBATh U MOSCHATH COJEPIKaHNE PUCYHKOB yueOHUKA
Yd4eHHK TONYyIUT BO3MOXKHOCTh HAYIUThCS:

BbIIBUraTh TUIOTE3bI

ApPryMeHTHPOBATh CBOIO TOUYKY 3PECHUS

Pa3Burue u cmena Uzyden | CamopasBuTre OHOreoneH030B U UX Y4eHuk HayduTcs: Y CTHBIH, 856,
OMOTeOIeHO30B. ne cmeHa. Ctaguu pa3BUTHA OOBSICHATH M XapaKTepPHU30BaTh MPOIIECC CMEHBI OMOT€OIIEHO30B. MTCHMEHHBIN coO00IIeHMS,
HOBOro | OuoreoneHo3oB. IlepBuyHbIe U HaspiBaTh cymiecTBeHHbIE TPU3HAKK IEPBUYHBIX H BTOPUIHBIX TEpPMHUHBI U
Marepua | BTOPHYHBIE CMEHBI (CYKLIECCHH). CYKIIECCHI, CPAaBHUBATh UX MEXIy COOOH, JIeNiaTh BBIBOIBI. TIOHSTUS
it} u | YCTOHUUBOCTH OMOTE€OLIEHO30B OO00CHOBBIBATH POIBKPYTOBOPOTA BELIECTB U 9KOCUCTEMHOM
HepBUYH | (IKOCHCTEM). 3HAYECHHE OpraHM3aliy )KU3HU B YCTOWYMBOM Pa3BUTHU OUOCHEpEHI.
oro 3HaHUH O CMEHE IPUPOIHBIX OO6cyx1aTh IPOLECCHl CMEHBI SKOCHUCTEM Ha MPHUMeEpax MPUPOJIbI
3aKpeIul | cooOIecTB pOIHOrO Kpast
CHUA Yuenuk TMOJIYYUT BO3MOKHOCTb HAYYUTHCA:
BI)I}IBI/IFaTI) TUITIOTE3bI
ApryMeHTHpOBaTh CBOIO TOYKY 3PEHUSI
Msoroobpa 3ue Wzyuen | OOoOIIEHHE paHee H3YICHHOTO VYueHuk Hay4duTCs: Y CTHBII, CoobmeHus
OHOreoIeH030B e Mmatepuasa. MHOrooopasue BOJHBIX Bb1ensTh 1 XapakTepu30BaTh CYLIECTBEHHbIE IPU3HAKU U CBOMCTBA IIUCbMEHHBIN
(axocucTem). HOBOTO | BKOCHCTeM (MOPCKHUX, IPECHOBOJHBIX) | BOJHBIX, HA3€MHBIX AKOCHCTEM M arpO3KOCHCTEM.
MaTepua | M Ha3eMHBIX (ECTECTBEHHBIX U OOBSICHATH IPUUMHBI HEYCTOHYHBOCTH arpO’KOCHCTEM.
na U | KYJIBTYPHBIX). ATpOOHOre0oneH03bI CpaBHHBaTh ME&XTy COOOH €CTECTBEHHbIE U KyIbTYPHbIE
HEepBUYH | (AarpO3KOCHCTEMBI), X CTPYKTYpa, 9KOCHUCTEMBI, IETIaTh BHIBOJBI
oro CBOICTBa M 3HAUCHUE JJIS YEJIOBEKA U | YUEHHMK IOMYy4HUT BO3MOXKHOCTb HAyUHUThCS:
3aKperul | IPUPOABI BeiaBurats runoressl
CHUS ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
OCHOBHBIE 3aKOHBI Wzyuen | LIUKJIMYHOCTH IPOILIECCOB B Y4eHuK HayduTCs: VY CTHBIH, 857,
YCTOHYHMBOCTH ue JKOCUCTEMAX. Y CTOMYNBOCTh BblaensiTe 1 XapakTepu30BaTh CYLLECTBEHHbIE IPUYUHBI [IUCbMEHHBIN COO00IIeHHS,
XKHUBOW TPUPOIBI. HOBOTO | MPUPOAHBIX 3KocucTeM. [IprinHbI YCTOWYHUBOCTH SKOCHUCTEM. TEpMHUHBI U
MaTepua | YCTOMYMBOCTH 3KOCHCTEM: OOBSACHATH Ha KOHKPETHBIX MPUMepax 3HaUeHHE OHOIOrHYEeCKOro TIOHSITUS
na u | Guonornveckoe pazHooOpasue u pa3Hoo0pa3us Iyl COXpaHEHHs yCTOHYMBOCTH 3KOCHCTEMBI.
TICPBUYH | COMPsDKEHHAs! YHCIEHHOCTh [IprBOIMTH IPUMEPHI BUIOB — YJaCTHHKOB KPYrOBOPOTa BEILECTB
oro MX BUJIOB, KPYrOBOPOT BEIIECTB B DKOCHCTEMaX.
3aKpeml | ¥ MOTOK 3HEPTUH, IUKJINIHOCTh OOBSICHATD HA KOHKPETHBIX TIPUMEPAX MOHSTHUS «COMPsDKEHHAS
SHUA TIPOLIECCOB YHCIEHHOCTh BHJOB B 3KOCUCTEME» U «LIUKJIUIHOCTB)
Y4YeHHUK TOMyIUT BO3MOXHOCTh HAyIHUTHCS:
BeraBurats runoresst
ApPryMeHTHpOBaTh CBOIO TOUKY 3PEHUS
DKOIIOTHIecKre MPOOIIEMBI B Ypoxk O600mIeHre paHee H3YIeHHOTO YYeHUK HayduTCs: YcTHBIH, 858,
o6uocdepe. OxpaHa IPUPOABI MPaKkTUK | MaTepuaia. OTHOIICHUE YeITOBEKa Briienats u XxapakTepu30BaTh PHYUHEI SKOJIOTHIECKUX MPOOIIEM B MTUCHMEHHBIN coo0rmIeHus,
Jlabopamopnas paboma Ne6. y™M K TIPUPOZE B UCTOPUH YEIIOBEUECTBA. omocdepe. TEPMHUHBI U
«Oyenka kavecmesa [TpoGsiembl OHOChEphI: HCTOIIEHNE [TporHo3nupoBaTh MOCIEACTBHS UCTOLICHHSI TPUPOJHBIX PECYPCOB H TIOHSITUS




oKpysrcaroujelt TIPUPOTHBIX PECYPCOB, 3arps3HEHHE, COKpaIIeHHs ONOJIOrHIEeCKOro pa3Hoo0pas3usl.
cpeovly. COKpaIieHHe ONOIOrHIecKoro OO6cyXaTh Ha KOHKPETHBIX MPUMEpax AKOJIOTHYECKHE ITPOOIIEMBI
pasHooOpasus. Pemenne CBOETO PErroHa 1 OHoc(hepsl B IIETIOM.
9KOJIOTMYECKHX Mpo0iieM Onocdepsl: | ApryMeHTHPOBATh HEOOXOANMOCTD 3aIIUTHI OKPYXKAIOIIEH Cpepl,
palroHaIbHOE UCTIONB30BAHKE COOJIIO/ICHHS TIPABHJI OTHOIICHHS K )KUBOW M HEXXHUBOW IPHPOJIE.
pecypcoB, oxpaHa NpUpO/IbI, BBISABIATE M OLIEHUBATH U CTETIEHb 3arps3HEHUS IOMEIICHHH.
BceoOIIee 3KOJIOrHYecKoe ®ukcrpoBaTh pe3yabTaThl HAOIIOIEHUH U AETaTh BHIBOJBL.
o0pa3oBaHKe HACEICHUSI. Y4eHHK TONyYUT BO3MOXXHOCTh HAyYHUTHCS:
CoOroaTh mpaBuIa pabOTHI B KaOWHETE, OOpaIleHHs C
71a00paTOpHBIM 000PYAOBaHUEM

6 | Okckypcus 6 npupody Ypoxk O06001ICHNE paHee U3YUYSHHOTO YYeHUK HAaydUTCS: Y CTHBII, [Momsenem

3 | «l3yueHue u omcanue 9KCKypc | Marepuania. MHoroobpasue OnuceIBaTh 0COOEHHOCTH 3KOCUCTEMBI CBOEH MECTHOCTH. MTUCbMEHHBIN UTOTH
9KOCUCTEMBI ust 9KoCUCTEM. ATPOOHOreoeHO3bI HaGimonath 3a NpupoJHBIMU SIBIICHUSIMH, (PUKCUPOBATh PE3YIIBTATHI,
CBOEI MECTHOCTIY. (arposkocHcTEMBI), UX CTPYKTYDA, JIeTIaTh BBIBOJIBI.

CBOICTBa ¥ 3HaueHue st yenoBeka 1 | CoOnrofaTh npaBuiia MOBEICHUS B IPUPOJIE
TPUPOJIBI Y4eHHK TONYyYUT BO3MOXXHOCTh HAYYHUTHCS:
BI)I}IBI/IFaTI) TUITIOTE3bI
ApryMeHTHpOBaTh CBOIO TOUYKY 3PEHUSI

6 | OOoGmenue u Ypok KpaTkoe noaBereHue UTOrOB VYueHuk Hay4duTCs:

4 | cucremaru3zanys 3HaHUI 1O 0000mie | conmepkanus TeMbl 5. OTBETHI Ha OTBeuyaTh Ha UTOTOBBIE BOIPOCHI 110 TeME 5.
teme 5. Konmponvnasn HUS, BOMPOCHI, BBITIOTHEHUE 3aIaHUH JIJIsT OOcyxath TpoOIEMHBIE BOIIPOCHI.
paboma Ne$, CHCTEMa | CaMOCTOSITENILHOM paboThI. Y4eHHK TONYyYUT BO3MOXXHOCTh HAyYHUThCS:

tizauuu | OOcyxkaeHnue npobiiem, Ha3BaHHbIX B | Haxoxuth B MiHTEpHETE NMononHuTeNnbHy0 nHpopmanuio o padote
u yueOHuke. I1oucK 1OMmOTHUTENBHOM Y4EHBIX 10 COXPAHEHUIO

HpOBEpK | MH(OPMAIMH B IEKTPOHHOM PEAKHX M UCUE3AIOMIUX BUIIOB

u pecypce.

3HaHUM

6 | Uroro Beiii KOHTPOIIL Ypok Kpatkoe noasenenne uToros YueHuKk HayduTcs:

5 | ycBoeHus marepuaia Kypca 06o00me | comepkaHus Kypca. BeraBnenue OTBevaTh Ha UTOTOBBIE BOIIPOCHI MO TeMaM 1—5 ydeOHuKa.
6uonoruu 9 kiacca. HUS, ypoBHS ¢(HOPMUPOBAHHOCTH O6cyxnath mpoOIeMHBIE BOIIPOCH [0 MaTepHaiaM Kypca OHOIOrHH
Koumponwvnaa paboma Ne6. CHCTEMa | OCHOBHBIX BUIIOB y4eOHOI 9 xiacca

TH3aIuK | AesTensHocTH. OOCcyKIeHne

"u JOCTIDKEHHH 00y9IaroIIuX cs
MPOBEPK | II0 YCBOSHUIO MaTEPHAJIOB Kypca
u ononoruu 9 Kiracca

3HaHUM

Iloemopenue 3u

[MoBTopenwue 1o rinasam 1-3.

[ToBTOpenwue 1o riase 4.

O O~ OO O

IToBTOpEHUE 1o r1aBe 5.




7.0Onucanue y4eOHO-MeTOAMYECKOr0 H
MaTepHaAJIbHO-TeXHHYeCKOoro odecmeuenusi OIl

1.
1.1. | buonorus | Ilonomapéra U.H., 9 | OOb1ecTBO ¢ OrpaHUYCHHON AkmmonepHoe Ot 20
2.5. Kopuunosa O.A., OTBETCTBEHHOCTHIO M3arensckuii | o0mecTBo Mast
2.3. UYepnosa H.M.; uentp "BEHTAHA-TPAD"; "UznatensctBO | 2020
5 nox pexaxiueit [Tonomapenoi Ax1roHepHoe 00I1IeCTBO "IIpocBemenue" | roma
M.H. "snarensctBO "[IpocBemenue" N 254

2. llonomapesa W.H., [Tanuna I'.H., Kopaunosa O.A. buonorus. 9 kiacc. Pabouas terpaap. M.:
Benrtana-I'pad, 2015.

3.KontponsHo-u3mupuTensubie Marepuaibl. buonorus. 9 xinace / CocraBurens H.A.AprembeBa. —

M.: BAKO, 2019.

4.buonorus. IHTepakTuBHbIE NUAaKTHUYECKUE MaTepuaibl. 6-11 kiaccel. MeToauueckoe nocodue ¢
OUII. O.JI.Bamenko.-M.: ITimanera, 2014,

* UuTepHer-pecypcesbi:

* http://bio.1september.ru - razera «buosnorus» (npunoxeHue K razete «1 ceHTIOps»);

* WWW. bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHH;

* Www.edi0S.ru - Dia0c - HEHTP TUCTAHIIHOHHOTO 00pa30BaHUS;

« www.km.ru/edication - yueGHbIe MaTepHaibl U coBapH Ha caiite « Kupumt u Medoauii».

CpencrBa 00yyeHus:
1. ITeyaTHbIe HOCOOHUS.
Taobnuuwr:
1. buorexHonorus
2. T'eneruka
3. TlopTpeTsl y4eHBIX OMOJIOTOB
4. (Cxema CTpOEHHUS KIJIETOK JKUBBIX OPraHU3MOB
5. YpOBHM OpraHu3aluu >KUBOU MPUPOIbI
Hugpopmayuonno — kommynukayuonusle cpeocmaea:
1. MynbpTUMenuiiHple mporpamMmbl  (0Oydarolue, TPEHUHTOBbIE, KOHTPOJUPYIOLIUE) IO
00111l OMOIOT UK.
2. DnekTpoHHas OMOIMOTEKa 1Mo OOIIeH OMOJIOTHH.
2. JKpPaHHO — 3BYKOBbIE 110CO0Hs:
Buoeogunomur:
1. ®parmenTapHbIil BUACODHIBM IO TEHETHKE
2. ®parmeHtapHblii BUIEO(UIBM M0 OCHOBHBIM 9KOJIOTHYECKUM MTpobiieMaM
3. ®parmeHtapHbIii BUACODUIBM MO CENEKIINH KUBBIX OPTraHU3MOB
3. Texuuveckne cpeacTBa 00y4eHHUs
1. KomnbroTep MynbTUMEIUIHHBIN
2. Tenesuzop
3. DKpaH MpPOEKIIMOHHBIHI
4. Y4eOHO — npaKkTHYecKoe ¥ y4e0HO — j1abopaTopHoe 000py/i0BaHue
Ilpuébopel, npucnocoodnenun:
1. Kowmmiekt nocyabl ¥ MpUHAATICKHOCTEN ISl POBEICHUS JTa0OPAaTOPHBIX padoT
2. Jlynsl pydHble
3. MHKpPOCKOTIIBI IITKOJIbHBIE
Peaxkmuevl u mamepuanwi:
1. Kowmmekt peakTuBOB st 0a30BOTO YPOBHSI
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5. Monean
Oobvemnole:

1. Knnerounas memOpana
2. Knerka
Penvegnuie:
1. Ctpoenne JJHK
Annauxkayuu (011 paéomot HA MAZHUMHOU 00CKe):
1. BuocunTe3 Oenka
2. MoHOTHOpUAHOE CKpEIMBaHUE
3. uruOpuaHoe CKpeluBaHue
4. T'eneruka yenoBeka
Mynaxcu:
1. Pe3ynabTaThl HCKYCCTBEHHOTO OTOOpA Ha MPUMEPE TUIOJIOB KYIbTYPHBIX PACTCHUN
6. HatypajbHble 00bEKTHI
I'epoapuu, viimoctpupyroiye MophoJIOrH4ecKue, SKOJIOTHIECKHE 0COOEHHOCTH Pa3HBIX TPYIII
pacTeHui
TI'epbapuu xynbTypHBIX pacTEHUH, WUTIOCTPUPYIOLINE PE3YIbTAaThl HCKYCCTBEHHOTO 0TOOpa
Mukponpenapamui:
1. Habop mukpomnpemnapaToB 1o o01ieit ouonoruu (0a30Bblif)

8.IlmannpyemMble pe3yJibTaThl H3yUYEHUSA YUEOHOTO
npeamera «buosgorus 9 kimace»

TpebGoBanus Kk pe3ynbTaTaM OCBOEHHS Kypca OMOJIOTMM B OCHOBHOMW IIKOJIE ONPEAEISIOTCS
KITIOYEBBIMH 3a/ladyaMH o011ero oopa3zoBaHusl, OTpaXXarolIMMHU UHAUBUAYaJIbHbIE, OOIIECTBEHHbIE U
roCy/lapCTBEHHbIE TOTPEOHOCTH, W BKJIIOYAIOT JMYHOCTHBIE, METalpeJAMETHbIE U MpeIMEeTHbIE
pe3yNbTaThl OCBOCHHUSI IPEAMETA.

JInuHOCTHBIE pe3ybTaThl U3ydeHHs nipeamera «buomorus 9 kimacey.

VY obOyuaroruxcs OyayT chopMUpPOBaHBI YMEHUS:

- 0CO3HaBaTh COBPEMEHHOE MHOrooOpazue THIIOB MHUPOBO33PEHHUS, OOLIECCTBEHHBIX,
PENUTHO3HBIX, aTEUCTUYECKUX, KYIbTYPHBIX TPAIUIIUN, KOTOPBIE OMPENENISIOT Pa3Hble 0ObSICHEHUS
MIPOUCXO/ISIIETO B MUPE;

- C YUETOM 3TOr0 MHOT000pa3us MOCTENEHHO BbIPaOAaThIBATh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBIE KU3HEHHBIE BOIIPOCHI, KOTOPbIE CTABUT JIMYHBIN )KM3HEHHBIHN OIIBIT;

- YUMTbCS MPU3HABATH NMPOTUBOPEUYMBOCTh M HE3aBEPIIEHHOCTH CBOMX B3IUIAJI0OB Ha MHD,
BO3MOYHOCTbH UX U3MEHEHUS;

- YYUTHCSI UCHOJB30BAaTh CBOW B3IJISABI HA MUDP Al OOBSCHEHUS Pa3jMYHBIX CUTYaIuH,
pElIeHNs BOSHUKAIOIIKNX MPOOIEM U U3BJICUCHUS )KU3HEHHBIX YPOKOB;

- 0CO3HaBaTh CBOM MHTEPECHI, HAXOJUTh M HU3y4aTh B y4E€OHHMKAX MO pa3HbIM IpeaMeTaM
MaTtepuan (U3 MaKCUMyMa), UIMEIOIIUI OTHOIIIEHHE K CBOMM UHTEpECaM;

- UCIONB30BaTh CBOM HHTEpPEChl MJs BbIOOpa HMHIMBUIYyadbHOW 0O0Opa3oBaTeIbHOU
TPaeKTOpUHU, TMOTEHIHMATbHOU Oynaymeld mnpodeccun W COOTBETCTBYIOMIETO MPOQHUILHOTO
oOpa3oBaHus;

- MpUOOPETATh OMBIT YYACTUS B JIeTaX, MPUHOCSIIUX MMOIb3Y JTHOISIM;

- YYUTBCS CaMOCTOSITENIBHO BHIOMpATh CTWJIb TOBEJEHUS, MPUBBIYKH, OOECHEUHBAOIINE
Oe3omacHbIil 00pa3 KM3HU U COXpaHEHHE 3J0POBbs — CBOETO, a TaK K€ ONM3KUX JIoAeH u
OKPYKAIOIINX;

- VYUTBCS CaMOCTOSATEIHHO MPOTUBOCTOSITH CHUTYAIUsIM, MPOBOIUPYIOMIMM Ha MOCTYIIKH,
KOTOPBIE YTPOXKAIOT 0€30MaCHOCTH U 3/I0POBbIO;

- BBIOMpATh TOCTYIKH, HAIleIEHHbIE HA COXpaHEHHEe U OepekHOe OTHOIIEHHE K IMPHPOJIE,
O0COOCHHO JKMBOM, wm30erass MPOTHUBOMOJOXKHBIX TMOCTYIIKOB, MOCTENEHHO y4ach M OCBauBas
CTpaTErHio PalMOHAILHOTO MPUPOIOIOIE30BAHNUS;



- yuuTbcad yOeXIaTh JAPYruX JIIOJEH B HEOOXOJMMOCTH OBJIAJEHHUS CTpaTeruei
panMoOHaTBFHOTO IPUPOIONIOIB30BAHNUS;

- HCMOJIb30BaTh HKOJIOTUYECKOE MBIIUICHHE [UIi BBIOOpa CTpaTeTMH COOCTBEHHOTO
MOBEJICHHSI B KAYECTBE OJJHON U3 IIEHHOCTHBIX YCTAHOBOK.

MeranpeaMeTHble pe3ynbTaThl H3ydeHus npeamera «buonorus 9 kmacey.

Y4eHuk Haydures:

- CaMOCTOSTEIbHO OOHapyXHBaTb W (OPMYIMPOBATH NpPoOIEMy B KIACCHOH W
WHJIMBUAYAIBHOW Y4eOHOM JESATENHHOCTH,

- BBIIBUTaTh BEPCHH PELICHUS MPOOJIEMBI, 0CO3HABATh KOHEYHBIH pPe3ybTaT, BHIOMpATh U3
MIPEUIOKEHHBIX U UCKATh CAMOCTOSTEIBHO CPEJCTBA JOCTHKEHUS LIEIIH;

- COCTaBJISATh (MHAMBUyalbHO WM B TPYIIE) IUIAH pELIEHUS IpoOJeMbl (BBIIOJIHEHUS
IIPOEKTA);

- moadMpaTh K KaxI0# mpobieme (3a1aue) aIcKBaTHYIO €l TEOPETHICCKYIO MOCITD;

- paboTasi Mo TPEIOKEHHOMY M CaMOCTOSITENIbHO COCTaBJICEHHOMY IUJIaHY, HCIOJIb30BaTh
Hapsy C OCHOBHBIMH M JIOTIOJTHUTEILHBIE CPEICTBA (CIIPaBOYHAS JIUTEPATYPA, CIOKHBIE TIPHOOPHI,
KOMIIBIOTED);

- IJJAHUPOBATh CBOIO MHIMBUIYAJIHHYIO 00pa30BaTeNbHYIO TPAEKTOPHUIO;

- paboTaTh MO CaMOCTOSITENILHO COCTaBJICHHOMY IUIaHY, CBEPSSICh C HUM M LEJIBIO
JESTeTbHOCTH, MCTIPABIISAS OIIMOKH, MCIIOJIB3YS CaMOCTOSITENIFHO MOJO0paHHBIE CpPEICTBA (B TOM
yucne u Marepuer);

- CBOOOJTHO TTOJTK30BAThCS BEIPA0OTAHHBIMH KPUTEPUSMHU OLIEHKH U CAMOOIICHKH, UCXOJIS U3
IEJIM ¥ UMEIOINXCSI KPUTEPUEB, pa3indasi pe3ynbTaT U CIIOCOObI ISHCTBU;

- B XOJI¢ TIPEJICTABIICHHSI TPOEKTA IaBaTh OI[EHKY €TO pe3yabTaTaMm;

- CaMOCTOSITETHPHO OCO3HABAaTh IPHYMHBI CBOETO YCIeXa WM Heyclexa M HaxOIHUThb
CTIOcOOBI BBIXO0/IA M3 CUTYAIH HEYCIeXa;

- yYMETh OILICHUTHh CTEMEHb YCHENTHOCTH CBOCH WHIAMBUIYaIbHOW 00pa3oBaTelIbHON
NeATeNbHOCTH;

- JaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M uepTaM XapakTepa («KakoB s1»),
OIpEeNeNATh HalpaBJICHUSI CBOEr0 Pa3BUTHUS (CKAKUM S XOUy CTaTh», «YTO MHE JUIsl 3TOr0 Hazo
CHeNaThy).

- JaBaTh OIpEJENIEHUE NOHATHSAM Ha OCHOBE H3YyYEHHOIO Ha PA3JIMYHBIX IpeaMerax
yuebHOro mMarepuaia;

- OCYILECTBJIATH JIOTHYECKYIO OIIEPALUIO YCTAHOBIEHUS POJ0-BUAOBBIX OTHOILIECHUIA;

- 00001maTh MOHATUSA — OCYILECTBJIATh JIOTUYECKYIO OIEpalMio Iepexoja OT MOHATHS C
MEHBIUIUM 00BbEMOM K MOHSATUIO C OOJBIINM 00BEMOM.

- CTPOUTh JIOTMYECKOE pACCYXKJIEHHE, BKJIIOYAIOIIEe YCTAHOBJIEHUE IPUYMHHO-
CJI€ZICTBEHHBIX

CBSI3CH;

- CcO3laBaTh MOJEIM C BBIIEJICHHEM CYIIECTBEHHBIX XapaKTepUCTHK OOBEKTa,
peoOpa3oBbIBaTh MOJEIU C ILEJbI0 BBISBIEHUS OOIIMX 3aKOHOB, OIpPENENISIOMUX JaHHYIO
IPEIMETHYIO 00J1aCTh;

- IPEJICTABIIATh MH(OPMALIMIO B BUIE KOHCIIEKTOB, TaOJMIL, CXeM, IpauKOB;

- peoOpa3oBbIBaTh MHPOPMALUIO U3 OJHOTO BUJA B JAPYroil M BbIOMpaTh YAOOHYIO UIs
ce0s  ¢opmy ¢ukcauuu u npeactaBieHus HHPopmanuu. IlpeacraBnsaTs uHPOpPMaLuUIO B
ONTUMaJIbHON (hopMe B 3aBUCHMOCTH OT aJpecara;

- TOHUMas TMO3ULHI0 JpPYroro, pasinyaTb B €ro pedyu: MHEHHe (TOYKy  3peHHs),
JI0Ka3aTeNnbCTBO (ApryMEHTHI), (GaKkThl, TMIIOTE3bl, aKCHOMBI, Teopuu. [lJig 3TOro caMOCTOSATEIBHO
UCMOJb30BaTh pa3IMyHbIe BUABI 4YTE€HUs (U3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTENIBHOE,
MIOMCKOBOE), IPUEMBI CITYIIaHUS;

- caMOMYy C03/1aBaTh UCTOYHUKU UH(POPMAILIUU Pa3HOTO THIIA U JUIS

pasHbIX ayTUTOPHi, coOM0aaTh HHPOPMALIMOHHYIO TUTHEHY U MpaBuiia MH(POPMAIIMOHHON
0€30IMacHOCTH;

- UCII0JIb30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAIIHOHHBIE TEXHOJOIMH KaK MHCTPYMEHT IS
JOCTH>KEHUS CBOMX IIeTiei;

- BBIOMpATh aIeKBAaTHBIE 3aj[aye HHCTPYMEHTAJIbHBIE TPOTPaMMHO-aIIapaTHbIE CPEICTBA U



CEPBUCHI;

- OTCTanBasi CBOIO TOUKY 3PEHUs, IPUBOIUTH APTYMEHTBI, IOATBEp)Kaast X (pakramu;

- B JHMCKYCCHUHM yMETh BBIABHHYTb KOHTpPAapryMeHTHI, nepedpasupoBaTb CBOIO MBICIb
(BmasieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

- KPUTUYHO OTHOCHUTHCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh OMIMOOYHOCTH
CBOEro MHEHHUs (€CIIM OHO TaKOBO) M KOPPEKTHUPOBATH €r0;

- B3[VIAHYTh Ha CUTYAIMIO C MHOM MO3UIIMU U JOTOBAPUBATHCSA C JIFOJBMU UHBIX TO3ULIMH.

[IpenmMeTHbIe pe3ynabTaThl U3ydeHus npeamera «buosnorus 9 kimacey.

Jlnst 6a30BOTO YPOBHS PE3YJIBTATOB «YYCHUK HAYIHTCSD):

- 00OBSCHATH POJIb OMOPa3HOOOPa3Hs B O IEPKAHUH OHOC(HEPHOTO KPYrOBOPOTA BEIIECTB.

- XapakTepu3OBaTh WHJUBUIYAJIbHOE pa3BUTUE OpraHu3sMa (OHTOreHe3), oOpa3oBaHUE
IIOJIOBBIX KJIETOK, OTUIOJIOTBOPEHUE U BaKHEHIIINE ATAINbl OHTOT€HE3a MHOTOKJIETOYHBIX;

- 0OBSCHSATH IPUPOTY YCTOWIMBOCTH HOPMAILHOTO OHTOTEHE3a;

- IPUBOAUTH IPUMEPHI IPUCTIOCOOICHUH Y PACTEHHUH U dKUBOTHBIX.

- WUCNOJb30BaTh 3HAHUS MO DKOJOTHMU s ONTHUMAJbHOM OpraHumzanuu OopbOBI C
MH(EKIIMOHHBIMH 3200JIEBaHUSIMU, BPEAUTEIISIMHA JOMAIITHETO ¥ IPUYCaeOHOTO X03IHCTBA,

- T0JIb30BAThCS 3HAHUSMU [0 F€HETUKE U CEJEKIUU JUIsl COXPAHEHUs MOPOJHOM YMCTOTHI
JOMAIITHUX KUBOTHBIX (CO0aK, KOIIEK, aKBApUYMHBIX PBIO, Kyp H JIp.);

- coOmoaaTh MPOQPIIAKTUKY HACIIEICTBEHHBIX O0JIE3HEIH;

- WCIOJIb30BaTh 3HAHUS [0 TEOPUHU SBOJIOLUH Ui ONTUMAIbHON OpraHu3alvu O0phObI C
MH(EKITMOHHBIMH 3a00JICBAaHUSMU, BPEAUTEIISIMH IOMAIITHETO U TIPHYCaZeOHOTO XO3sICTRA.

- HaxOJUTh B MPOSBICHUSIX KU3HEAEATEILHOCTH OPraHW3MOB OOIIME CBOMCTBA KMBOTO U
OOBACHATH UX;

- XapaKTepU30BaTh OCHOBHbIE YPOBHU OPraHU3AIMU KUBOTO;

- MOHUMAaTh POJIb PETYISIIMU B 00ECHEUYEHUU KHU3HEACATEIbHOCTH M 3BOJIOIUM KUBBIX
CUCTEM, a JJI 3TOTO HE0OXOJMMO HAaXOJUTh OOpaTHBIE CBSI3U B IMPOCTBIX CUCTEMaX U MX POJIb B
npoueccax GyHKIIMOHUPOBAHUS U PA3BUTHUS KUBBIX OPTaHU3MOB;

- IEpEYUCIIATH OCHOBHBIE MOJIOKEHUS KJIETOYHON TEOPUH;

- XapaKTepu30BaTb OCHOBHBIE CTPYKTYPHBIE AJIEMEHTHI KJIETKH, WX (QYHKUUU U POJb B
AKHU3ZHEJESATEIbHOCTH LEJIO0r0 OpraHu3Ma, 0COOEHHOCTH CTPOEHUS KJIETOK Pa3HBIX IapCTB MKUBBIX
OpraHU3MOB;

- XapaKTepu30BaTh OOMEH BEIIECTB B KJIETKE U €r0 SHEPTeTUYECKOe 00eCIeYeHHE;

- XapaKTepU30BaTh MaTepUaIbHble OCHOBBI HACIEICTBEHHOCTH U CIIOCOOBI I€JICHUSI KIIETOK;

- yMeTh TIOJb30BAaThCS MHKPOCKOIIOM, TOTOBUTH M paccMaTpuBaTh MpocCTeiliine
MUKpOTpEnaparsl;

- 00BSACHATH OCHOBHBIE (PU3UOJIOTHYECKUE (DYHKIIUU YeIoBeKa U OMOJOTUYECKHM CMBICT UX
perynanuu;

- OOBSICHATH OMOJIOTUYECKHIT CMBICI U OCHOBHBIE (DOPMBI pa3MHOKEHHS OPraHU3MOB;

- pa3nuyaTh OCHOBHBIE (PAKTOPHI CPEAbl U XapaKTePU30BaTh 3aKOHOMEPHOCTH MX BIUSHUS
Ha OPraHU3MbI B Pa3HBIX cpeax OOUTAHMUS;

- TIOJIb30BAThCS MOHATHAMHU OO0 SKOJOTMUECKOW HUIIEe W KU3HEHHOU (opme, OuoleHO3e,
HKOCUCTEME, OMOTeoleHO3e U OMOT€OXMMHUYECKOM KpPYroBOpPOTE, MPOIYIEHTaX, KOHCYMEHTaX M
peayleHTax, MUIIeBON MUpaMue, MUIIEBbIX LETsX;

- XapakTepu3oBaTh OHocgepy, e€ OCHOBHbIE (DYHKIIMU U POJIb )KU3HU B UX OCYIIECTBIICHUY;

- KJIacCU(ULMPOBATh KUBbIE OPraHU3MBI MO UX POJISIM B KPYrOBOPOTE BELIECTB, BBIACIATD
LIENIY IUTAaHUS B DKOCUCTEMAX;

- XapaKTepu30BaTh NPUUNHBI HU3KOW YCTOMUNBOCTH arpo3KOCUCTEM;

- IPUBOJUTH IPUMEPBl U3MEHUMBOCTH M HACJIEACTBEHHOCTH y PACTCHMM M XKMBOTHBIX U
OOBSACHATH MPUYUHY ITOTO SBICHUS;

- XapaKTepu30BaTh 3aKOHbI HaciaenoBaHus [. Menzaens, MX LUTOJOTHYECKHUE OCHOBBI,
OCHOBHBIE IT0JIOKEHHUSI XPOMOCOMHOM TEOPUHN HACIEACTBEHHOCTH;

- XapaKTepu30BaTh PUPO.y HACTIEICTBEHHBIX OOJIE3HEH;

- OOBSACHATH DSBOJIIOLIMIO OPraHUYECKOTO MHpa M €€ 3aKOHOMEPHOCTH (CBHIETEIhCTBA
HBOJIIOLIUH, OCHOBHBIE TOJIOKEHUSI TEOPHU ecTecTBeHHOro otoopa Y. lapBuHa, yueHUs O BUJAE U



BHUI000Pa30BaHUH, O TTIABHBIX HAMPaBIECHUSX IBOMIOIMOHHOTO Tiporiecca A.H. CeBepiioBa, TEOpHUIo
UCKycCTBEeHHOTO 0TOOpa Y. JlapBrHA, METOBI CENEKIIMN U MX OMOJIOTMYECKUE OCHOBHI);

- XapaKTepU30BaTh MPOUCXOKJICHNE U OCHOBHBIC ATAITBI ABOJIIOLIUH KU3HU;

- OOBSICHATHP MECTO 4YeJOBEKa CpEOW JKUBOTHBIX M OSKOJOTHYECKHE MPEANOCHUTKA
MIPOUCXOXKICHUS YEIIOBEKA;

- XapaKTepU30BaTh OCHOBHBIC COOBITHS, BBIJCIUBIINE YEIOBEKA U3 )KHBOTHOTO MUPA.

- XapaKTepU30BaTh YKOJOTUUYECKUE TPOOIEMBI, CTOSIINE TIEPE]] YETIOBEUYECTBOM;

- HaXOJWTh TPOTHBOPEUUS MEKIY JEATSIBHOCTHIO YEIOBEKa W MPHPOJON M TpeIiaraTh
CIOCOOBI YCTPAHEHUS ITUX TPOTUBOPCUHN;

- OOBSICHSTH U JJOKAa3bIBaTh HEOOXOIUMOCTh OEPEKHOTO OTHOIICHHUS K )KUBBIM OPTaHU3MaM.

- MPUMEHATh OMOJOTHYCCKUE 3HAHHS I OPraHW3ali W IUIAHUPOBAHUS COOCTBEHHOTO
3I0pOBOTO 00pa3a JKU3HHU M JICATEIHHOCTH, OJAronoydusi CBOCH CeMbH M OJarompUsTHON Cpelbl
0OWTaHUS YeJIOBEUSCTRA.

JIJIs. TIOBBIIIICHHOTO YPOBHS PE3YJIbTATOB «YYCHUK IMOJTYIUT BO3MOKHOCTh HAYIHTHCS)

-BBIJIBUTATh TUTIOTE3bI O BO3MOXHBIX TIOCIIEACTBHSIX JACSITEILHOCTH YEIOBEKA B DKOCHCTEMAX
u 6uocdepe;

- apryMEHTHUPOBATh CBOKO TOUYKY 3PEHUSI B XOJ€ JUCKYCCHH IO OOCYKICHHIO TJIOO0ATBHBIX
9KOJIOTUYECKUX TTPOOIIEM.



IIpuioxenue
OueHovHbIe MAaTEPHAJbI

KonTpouabnas padora Nel «O0mme 3aKOHOMEPHOCTH KU3HI».

B 3aganusx 1- 8 BeiOepuTe 01MH BEpHBIN OTBET U3 YETHIPEX.

1. OTKpBITOCTH JKUBBIX CUCTEM CBSI3aHA C:

1. ux cTpoeHueM u QyHKIUAMU 2. 00OMEHOM BEILIECTB

3. mpoleccamMy 3BOJIIOLUN 4. ux criocOOHOCTHIO K CAMOBOCIPOU3BEICHHUIO

2. TlonsipHOCTH BOJIBI OOYCIIOBIIEHA €€:

1. TermIompoBOIHOCTHIO

2. TETUI0EMKOCTBIO

3. CIOCOOHOCTHIO PACTBOPATH HETIOJISIPHBIC COCTMHEHUS
4.cioCOOHOCTBIO PACTBOPSITH MOJISPHBIE COSTMHEHUS

3. KrnerouHnas cTeHKa KJIIETOK TPHOOB MPEICTaBIICHA:
1. mynuHOM 2. UEeJTI0I0301 3.XUTUHOM 4. MypEeHHOM

4. HJ’IaCTI/Iﬂlﬂ, CoACPKKAIME MUTMCHTHEI KAPOTHHOUABI, HA3bIBAKOTCS:
1. meKoImIacTel 2. XJOPOIUIACTHI 3.XpOMOIIIACTHI 4. poromnacTsl

5. OTTOp)KEHHIO OPraHOB M TKaHEH MU X MepecajKe OT OJHOTO OpPraHu3Ma JIpyromy
CIOCOOCTBYIOT:
1. TpaHCTIOPTHBIE OEIIKU 2. pepMeHTHI 3. MMMYHOTJIOO Y THHBI 4. cTpouTeNbHBIC OCITKU

6. Bosbiie Bcero MUTOXOHAPUIA COEPIKUTCS B KIIETKAX:
1. mo3ra yenoBeka 2. Kopel 1y0a  3.1MIepCTH MIICKOTTUTAFOIINX 4. KOXKUIIBI TUCTA

7. CkonpKO MeMOpaH BXOJUT B COCTAB siAEpHOIN 000109Kn?
l.omga 2. nBe 3.Tpu 4. pa3HOE KOJUYECTBO

8. TemHoBas ¢a3za poTocHMHTE3a MPOTEKALT:
1. B cTpome XjoporuiacTta 2. Ha KpHUCTax
3.Ha MeMOpaHax THJIAKOHJIOB 4. na memOpanax JI1C

9. YcraHoBUTE COOTBETCTBHUE MCXKAY CUMIITOMOM 3a00J1€BaHMs U BUTaMHHOM, C HEJOCTaTKOM
KOTOPOI'O OHO CBA3aHO.

CUMIITOM 3ABOJIEBAHUA BUTAMUWH
A) KpOBOTOUMBOCTH JIECEH 1)A
b) yxynmienue 3peHus B cymepKax 2)C

B) Bemanenue 3y00B
I') mopakeHre pOrOBHIBI IJ1a3a U KOXKH
J1) MOHMKEHHE COMPOTUBIIAEMOCTH 3a00JICBAHUSAM

10. YcranoBHUTE NOCIEI0BATENBHOCTD PA3BUTUS ATIOPOTHUKOB, HAUMHASI CO B3POCIIOrO PACTEHUS
1) pa3BuTHE Ha HM)KHEH CTOPOHE 3apOCTKa MYKCKHX M KEHCKHX TaMeT

2) oOpa3zoBaHME Ha HIKHEW CTOPOHE JIMCTa MAOPOTHUKA CIIOPAHTHUEB CO CIIOPAMHU

3) mepenBUKEHUE CIIEPMATO30UIOB K SHIEKIIETKE C MOMOIIBIO BO/IbI, OTJIOJOTBOPEHHE

4) mpopacTaHue CIIOpbl U pa3BUTHE U3 HEE 3apOCTKa

5) pa3BUTHE U3 3UTOTHI 3apOJbIIIA, KOTOPBIN MPEBPAIIAETCs BO B3POCIOE pACTEHUE



KonTpoabHas padora Ne2 «3aKOHOMEPHOCTH KM3HH HA KJIETOYHOM YPOBHE»

B 3amanusax 1-9 BeiOepuTe OQMH BEPHBIH OTBET.

1. XpomocomHbIi HAOOp — 3TO:

1 — nabop MHCTPYMEHTOB, HEOOXOIUMBIN YICHOMY JUISI U3Yy4YE€HUSI XPOMOCOM;

2 — CTpPOTO OIIPEJETICHHOE IIOCTOSIHHOE YUCII0 XPOMOCOM, KOTOPOE MOXKHO OOHApYKUTh BO BCEX
COMAaTUYECKUX KIJIETKAaX 3yKapHOTUYECKOTO OPraHUu3Ma;

3 — KJIETOYHBIEC OPTaHeIlIbl, HEOOXOAUMBIE ISl IPABMIIBHOTO PacIpeAeiICHUs XPOMOCOM TIPH
JIEJIEHUU KJIETKH;

4 — Bce U3BECTHbIE HAYKE TUIIbI XPOMOCOM.

2. Knerka cogepxut 7 xpomocoM. MoskeTe Jii Bbl OJHO3HAYHO OTPEICTUTh TUIOUTHOCTh 3TON
KJIETKH?

1 — KkJeTKa MOKET OBITh TOJIBKO JTUITJIOUIHOM;

2 — KJIETKAa MOKET OBITh TOJBKO TaIllIONIHOM;

3 — KJIETKa MOKET OBITh TOJIBKO TPUILIOUIHOM;

4 — TJIOUTHOCTH ATOM KIIETKH HEJb3s OTPEICIIUTh.

3. NurutonHas kinetka umeet 10 xpomocom. CKOJIBKO XpOMOCOM OHA TIOJYYHJIa OT MaTepH U
CKOJILKO — OT oTI1a?

1— 10 ot marepu u 10 ot oTIa;

2 —3 ot MaTtepu U 7 OT OTIIA;

3 —4 ot matepu u 6 OT OTIIA;

4 — 5 oT MaTepu U 5 OT OTIIA.

4. OCHOBOM KJIETOYHOU MEMOpaHBI SIBIISIOTCS
1 — Genku; 2 — el ( pochomumuas); 3 — YIJIeBOIbI; 4 — HYKIICOTHU/IBI,

5. Kakyto pynkauio HE MoryT BeIIOTHATE OHoorHdeckiue MeMOpanbi?

1 — ckenerHas (mpuagaeT KiIeTke GopMy U KECTKOCTD);

2 — CIy)UTh MECTOM TPOTEKaHUsI (EPMEHTATUBHBIX PEAKIINI;

3 — co3aHue AIEKTPOXUMHUYECKOTO IMOTEHINAIA,

4 — pazrpannuuTenbHas (6aaromaps MeMOpaHe B KJIETKY HE MPOHUKAIOT HEHY)KHBIE BEIECTBA).

6. Kiterounas creHka — 3T0:

1 — crenka cocyza, K KOTOPOH MPUKPEIUISIFOTCS KIETKH;

2 — YIUTOTHEHHAs IIMTOIIa3Ma KIIETKH, PACIIOJIOKEHHAs 1101 MeMOpPaHOIA;

3 — docdonunuaHas KIeTouHas MeMOpaHa,

4 — BHeHss 3auTHas 000JI0YKa KJIETOK, PACIIOIOKEHHAsI CHAPYXKH OT TUIa3MaTHYECKOU
MeMOpaHBbI.

7. Kakuie U3 nepevrcieHHBIX HH)KE OPTaHes Ul BCTPEYAOTCS B IPOKAPUOTUYCCKUX KIICTKAX:
1— muTOXOHApUH; 2 — a11po; 3 — mIacTUIbI; 4 — pubGOCOMBI.

8. 3urora coepKuT:
1 — ramtonIHBIN HAOOP XPOMOCOM; 2 — TPUILJIOUHBIN HAOOP XPOMOCOM;
3 — IUIUIONIHBINA HA0Op XPOMOCOM; 4 — npyroi oTBer.

9. SliitiekneTka CoIePKHUT:
1 — ramutonIHBIN HAOOP XPOMOCOM; 2 — TPUILIOUHBII HAOOP XPOMOCOM;
3 — IUIUIONIHBINA HA0Op XPOMOCOM; 4 — npyroii oTBeT.

10. Kakue u3 nepeyuciIeHHbIX OpraHell OKPYKeHbBI ABYyMs MeMOpaHaMu?
1— IM30COMBEL; 2 — MUTOXOHJIPUH; 3 — BaKyoIlb; 4 — ne’KOIIaCThI,
5 — ILEHTPHOJIb; 6 — XJIOpOTIIACTBI.



11 . YcraHoBHTE COOTBETCTBHE MEX/Y KIETOUHBIMU OpPraHeIJIaMH U UX (PYHKIHSIMH.
OyHKIUU

1 — BHYTPUKJIETOYHOE pacCIICIJICHHE U TIEpEeBaApUBAHUE MAKPOMOJICKYIT;

2 — cunre3 ATD;

3 — cuHTe3 rmoko3sl u3 CO2 u H20

4 — cuHTE3 NUIHIOB;

5 — cunres Oenka;

6 — xpaHeHue HaCleACTBCHHON HH(POpMAIUH;

[ — TNepeIBIKEHHE KIICTKH.

Oprasenisl
A — anpo; b — muToxonapuy; B — pubocomsr; I' — xnopomnnacrsl;
JI — sHpAomIa3MaTudeckas CeTh; E — mu3ocomsr; K — x)ryTuK.

Yacts 2. 3amadusg co CBOOOIHBEIM OTBETOM
|. Hanmummre nocnenoBaTenbHOCTh HyKIeoTHA0B JJHK, kommiemenTapHyto mpuBeieHHON HUKE
nocienoBarenbHocT: AATHI THIHTT

KonTposbHnas paGora Ne3 3akoHOMEpHOCTH KHU3HU HA OPraHU3MEHHOM YPOBHe
(moJiyrooBasi KOHTpPOJIbHAsi padoTa).
Yacrs 1
K kaxxmomy 3a7jaHHIO 1TaHO HECKOJILKO OTBETOB, M3 KOTOPBIX TOJILKO OJIMH BepHbIN. BriGepure
BEPHBIH, 10 BallleMy MHEHUIO, OTBET.
1. Hayka, n3yyaromas KJI€TKy Ha3bIBa€TCs
1) ®usnonorueit 2) llutonorueii 3) Anaromuei 4) DmOpuonoruein

2. Kaxo¥t yueHsIi yBUIEN KIETKY C TTOMOIIBIO CBOETO MUKPOCKOTIA?
1) M. llnefinen 2) T. llIBanu 3) P. T'yx 4) P. Bupxos

3. B mporiecce moytHOTO pacuierieHust 0THOW MOJIEKYIIbI TITFOKO3bl CHHTE3UPYETCS
1) 2 mostekyner ATD 2) 28 monekyn AT®  3) 32 monekynst AT®  4) 38 mosnexkyn ATO

4. K mpokaproTaM OTHOCSTCS
1) Ononmess  2) lllamnuuboH 3) Kumeunas mamoyka 4) Uadyzopus-tydenbka

5. OCHOBHBIM CBOMCTBOM IUIa3MaTHYECKON MeMOpaHbI SBISETCS
1) [Nonuas mpoHUIIAEMOCTh 3) U30uparenpHas MPOHUIIAEMOCTb
2) [lonHas HEMPOHHUIIAEMOCTh 4) N3bupatenbHas NOIYIPOHUIIAEMOCTb

6. Kakoii Bu TpaHcropTa B KIETKY HJIET C 3aTPAaTOi SHEPTHUH
1) Audpdy3us 2) Ocmoc 3) O6neruénnas nuddysus 4) NoHoB Kanus ¥ HaTpHs

7. BHyTpeHHsIs ONY>KUIKas Cpelia KJIETKH - 3TO
1) Hykneormazma  2) Bakyoub 3) Lutockener 4) Huronnazma

8. Ha xakoM pucyHke n3o0pakeHa MUTOXOHAPUS

9. B pubocomax B OTIIMYKE OT JIM30COM IPOUCXOUT
1) Cuntes yrieBoJoB 3)
OxucrieHne HyKIEHHOBBIX KHCIIOT

2) Cunres 6enkoB 4) CuHTe3 MUNUJI0B U YIIIEBOJIOB



10. Kakoit opraHoui IpUHUMAET y4acTHE B JCICHUU KIICTKU
1) Hutockener  2) Lentpuons  3) KnetouHslit ueHTp 4) Bakyouib

11. lNannouaHeIi HAOOP XPOMOCOM UMEIOT
1) XKupoBble KIeTKH 3) KneTku CItOHHBIX XKeJle3 ueloBeKa
2) CriopaHruu aucTa 4) SliinexyieTku roiryosi 1 BOpoObs

12. B cocTaB XpOMOCOMBI BXOJIST
1) AHK u 6enox 2) AHK u PHK 3) PHK u Genox 4) Benok u AT®

A13. I'1aBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIpa SBJISICTCS
1) Xpomocomsl 2) Pubocomsr 3) Anpeiuku 4) Hykneormiazma

14. T'puOHas kineTKa, Kak U KieTka OakTepuid
1) He umeer siepHOi 000I09KH 3) He umeer x0pomuiacToB
2) VImeet 0JJTHOKJIETOYHOE CTPOCHHE Tea 4) NmeeT HEKJIETOUHBIN MULIETUIT

15. Kakue XuMH4eCKHe 3JIEMEHTHI, COJIep KaIrecs B KJIETKE, OTHOCAT K MaKpodJeMeHTaM |

rpymnmnb?
1) S, Na, Ca, K; 2)O,H,C,N; 3) Ni, Cu, I, Br.

Bri0epuTe TPH BEpHBIX OTBETA M3 LIECTH
16. [aiiTe xapakTepHCTHKY XJIopoIriacTam?

1) CocTouT U3 MIOCKUX LUCTEPH 4) Conepxut coto monekyiny JJHK
2) NUmeer oiHOMEMOpaHHOE CTPOCHHE 5) YuactBytoT B cunTe3e ATO
3) NmeeT nBymeMOpaHHOE CTpOEHHUE 6) Ha rpanax pacmnosaraetcst Xjaopodusit

17. Yem pacTtuTenbHas KICTKA OTIMYAETCS OT )KUBOTHOW KIIETKH?
1) imeeT BakyoJIUb C KIIETOYHBIM COKOM

2) KnetouHnast cTeHKa OTCYTCTBYET

3) Cnoco6 nuTaHust aBTOTPOHBIN

4) VImeeT KJIETOYHBIN LICHTP

5) Nmeet XJI0pOIIIACTHI ¢ XJIOPOPHUILIOM

6) Cnoco6 nuTaHus TeTepoTpoOHBIN

18. YcraHOBHTE COOTBETCTBUE MCXKOY CTPOCHHEM 0eIKOB U HYKJICMHOBBIX KUCJIOT.

Monomepsl — HYKIICOTHU/BI. 1. HYKJ'IGI/IHOBBIG KHUCJIOTHI
Mounomepsl — 20 BUAOB aMUHOKHUCIIOT. 2. Bbenku

JlivHa MOJIeKyIIbl MOKET IOCTUraTh 5 U 6oJee cM.

MoHoMepBI yIep)KUBAIOTCS NENTUAHBIMU CBSI3SIMHM.

MoHoMepBI MOTYT COJIEpKaTh Cepy.

B cocTtaB MOHOMEPOB BXOJST a30TUCThIC OCHOBAHMS.
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19. YcraHoBUTE COOTBETCTBUE MCKOY 0COOCHHOCTSAMHM CTpPOCHUA, (byHKI.IHefI " OPraHonaoM KIICTKU

Oco6eHHOCTH CTpOeHus, PyHKIUU Opranounn
A) Paznuuator MeMOpaHBbI TTIaKHE U IIEPOXOBAThIe 1) Kommekc 'onbmxu
b) O6pa3ytoT ceTh pa3BETBICHHBIX KAaHAIOB U TOJOCTEH 2) OIIC

B) O6pa3yrot ymiomnieHHbIe IMCTEPHBI H BaKyOJIH
I') YuactByeT B cuHTE3€ OEIIKOB, KUPOB
) «YmakoBkay cuaTe3npoBaHHbIX Ha JI1C OenkoB, KUPOB, MOTMCAXAPUTOB

A | B | B | r | I




Yacrtp 2

1. HaiinuTte OmmOKY B MPUBEICHHOM TEKCTE. YKOKUTE HOMEpa MPEIOKESHUMN, B KOTOPBIX CICIIaHBI
OLIMOKH, UCTIPABHTE UX.

1) bakTepuu rHUEHUS OTHOCAT K 3YKapHUOTUYECKUM OpraHu3Mam. 2) OHU BBIIOJHSIOT B IPUPOJIE
CaHUTAPHYIO POJIb, T.K. MUHEPATU3YIOT OPTaHHUYECKHE BEIIECTB. 3) DTa rpynmna OakTepuil BCTynaeT
B CUMOMOTHYECKYIO CBSI3b C KOPHIMHU HEKOTOPBIX pacTeHuil. 4) K GakrepusiM Takke OTHOCAT
npocredmux. 5) B OnaronpusTHeIX yCIOBUIX OAKTEPUN PA3MHOKAIOTCS MPSMBIM JIEJIEHUEM
KIIETKU.

KonTpoabnas padora Ned «3aKoHOMEpPHOCTH MPOMCXOKICHUS M Pa3BUTHS KU3HU Ha 3emiie»
Yacrs 1.
1. C no3umuit kpearmoHu3Ma 00bIICHSI MPUCTIOCOOIEHHOCTh OPTraHU3MOB U BOSHUKHOBEHHE
MHOT000pa3usi BUJOB:
1. K.b.Jlamapk. 2.Y.[dapsun. 3. KJlunueir. 4. K.D.Pynse.

2. [Tpemmoxuit mepByO SBOIONMOHHYIO TEOPHUIO, HO HEBEPHO OOBSCHIIT ABHIKYIIIHE CHITBI
ABOJIIOIINH:
1.K.b.Jlamapk. 2.Y.JlapBun. 3. K.JIunuei. 4. K.®.Pynbe.

3. Cuurtai, 9To )KMBBIE OPraHU3Mbl U3HAYATLHO I1€7IeCO00pa3HBbI:
1. AK.b.Jlamapk. 2.Y.[lapeun. 3. K.JIunuen. 4.K.D.Pynse.

4. Co3pan JIy4lIyo HCKYCCTBEHHYIO CUCTEMY CBOErO BPEMEHHU, pa3/IesIuB pacTeHus Ha 24
KJ1acca, )KUBOTHBIX Ha HIECTh KJIACCOB 10 HECKOJIbKUM OT/IEIBHO B3STHIM IpPU3HAKAM:
1. K.b.Jlamapk.  2.Y.[apBun. 3. K.JIunueir. 4. A.H.CeBepuos.

5. YueHbIi, IpeyIOKUBIINNA TEPMUH «OHUOJIOTHS», BIEPBBIC Pa3ICTUBIINN )KUBOTHBIX Ha
0€CII03BOHOYHBIX U TIO3BOHOYHBIX, TPEINOJOKUBIINI MPOUCXOKICHUE YETOBEKa OT
00€3bHOIIO00HBIX TTPEAKOB:

1. 2K.b.Jlamapk. 2.4 JapBun. 3. K.JIunnueit. 4. A.H.CeBepuos.

6. YueHbIi, pa3IeTMBIINN )KUBOTHBIX Ha 14 KJ1acCOB, KOTOPBIE PACIIOIOKUI Ha 6 CTYIEHSIX
rpajalyy 1o CTENEeH! YCIOKHEHUsI HEPBHOM U KPOBEHOCHOM crcTeMbl (0T HH(Y30pUii HA HHKHEH
CTYIEHH /10 NTHIl U MJIIEKOTIUTAIOLIUX HA BEpXHEH):

1.K.b.JIamapk. 2.9 Mapsun. 3. K.JIunueit. 4. A.H.CeBepuos.

7. Y4eHbll, CYHUTABIINI BOZHUKHOBEHUE MPUCIIOCOOIEHUN pe3yIbTaTOM BO3SHUKHOBEHUS
1enecooOpa3HbIX U3MEHEHUH M0 BIMSHUEM CPEJIbl; CYMTABIINN, YTO B OCHOBE U3MEHEHHUS
YKUBOTHBIX JICKUT YIIPA)KHEHHUE OPraHOB U HACJIEIOBaHUE TPUOOPETEHHBIX H3MEHEHHI:

1. 2K.b.Jlamapk. 2.4 {apun. 3. K.JIunneii. 4. A.H.CeBepuos.

8. Onpenenui MECTO YEJI0BEKA B CUCTEME )KMBOTHOTO MHpA!
1. XK.b.JIamapk. 2.9.Japun. 3. K.JIunnei. 4. A.H.Cesepuos.

9.V JIBaJIIaTH TTOKOJICHUM MBIIIEH KynrupoBaJl XBOCThI U IIPUIICIT K BBIBOAY, YTO IIPpHU 5TOM

JUINHA XBOCTOB HE YMEHbILIAETC:
1. XK.b.JIamapk. 2.Y./Japsun. 3. A.BeiicmaH. 4. A.H.CeBepnos.

10. Cuuran, yto npocthie (GOPMBI )KU3HNA NOCTOSHHO CaMO3apOXKIAI0TCS, U3MEHSIOTCS 3a
CUeT BJIUSHUS CpeJibl U CTPEMJICHHSI K Hell MPUCIIOCOOUTHCS, TPUYEM MOTyuYeHHbIE H3MEHEHUS
HaCIeAYIOTCS:

1. XK.b.JIamapk. 2.Y./Japsun. 3. A.BeiicMmaH. 4. A.-H.Cesepnos.



11. ABTOp KHUT: «BpIpaxkeHne SMOLMN y YEIOBEKA U )KMBOTHBIX», «/I3MEHEHNE TOMAaIIHUX
YKUBOTHBIX U KyJBTYPHBIX PACTEHUH O] BIMSHUEM OJI0MAIIHUBAHUMY, «IIpoucxoxaeHe BUI0B
IIyTEM €CTECTBEHHOTO 0TOOPa»:

1. K.b.Jlamapk. 2.4. lapsun. 3. A.Beiicman. 4. A.H.Cegepr1ios.

12. Cymuran 4To BUAOB CTOJIBKO, CKOJBLKO MX CO3/1all BeeBbINIHMIA:
1. XK.b.Jlamapk. 2.Y.[1apsun. 3. A.Beiicman. 4. K.JIunnei.

13. IosiBneHue pa3inuyHbIX GOPM LIBETKOB CBSI3aHO C:
1. GuoJIOTHYECKUM TTPOTPECCOM; 2. apomopdo3oM; 3. uaMOadANTALUCH.

14. IlepBble TEMIOKPOBHBIE )KUBOTHBIE MOSBUIIUCH B!
1. maneo3soe; 2. xaiiHo3o¢; 3. Me3030¢€.

15. PacuBer nanopoTHUKOB HACTYIIHII B
1. kapOoHe; 2. cuiype; 3. 1ope.

16. YcraHOBHUTE NOCIEIOBATEIBHOCTD ATANIOB PA3BUTHSI dKUBOTHOTO MUpa 3€MJIH OT
HauboJee IpeBHUX K COBPEMEHHBIM:

A) mosiBneHue creronedanon b) rocroactBO MOpCKUX OECITO3BOHOYHBIX

B) rocnioactBo pentunuii  I') nmosiBieHue xpsuieBslxX peid  [1) mosiBiIeHHE KOCTHBIX PHIO

17. YcraHOBUTE NIOCIIEIOBATEIBHOCTD ATAMIOB PAa3BUTHSI PACTUTEIIFHOTO MUpa 3€MIJIH OT
HauboJee IpeBHUX K COBPEMEHHBIM:

A) nosBieHue NcuiIopUTOB

b) npeobnaganue qpeBHUX rOJIOCEMEHHBIX PACTEHUHN

B) mupoxoe pacripocTpaHeHre CHHE-3€JICHBIX BOIOPOCIEH

I') mosiBieHne NOKPHITOCEMEHHBIX

J1) kaMEeHHOYTOJIbHBIC JIEca

18. HazoBute 3pbl B XpOHOJIOTHYECKOM TOPSIJIKE:
1) maneo3oiickasi; 2) apxelickasi; 3) mpotepo3oiickas; 4) KallHO30HCKas;
5) Me3030iicKasl.

19. YcraHOBHTE COOTBETCTBUE MCXKAY I'€OJIOTHYCCKUM IIEPUOIOM U 3pOI>'I, K KOTOpOfI OH
OTHOCHUTCHA.

['eonornueckuit nepuos Opa

1) maneoren A) maneo3oiickas
2) OpIOBHK b)me3o3orickas
3) cunyp B)xkaiino3orickas
4) tpuac

5) neBon

6) Heoren

YacTs 2.

1. Haiigute ommOKy B TEKCTE, HA30BUTE HOMEPA MPETI0KEHH, B KOTOPBIX TOMYIIEHBI OITH OKH.
OOBICHHTE UX.

1. Y4eHble CUUTAIOT, YTO NMEPBHIMH MOSBUBLIIUMHUCS Ha 3eMIie OpraHU3MaMu ObLITH DYKapPHOTHI.
2. IlepBbie OpraHu3Mbl ObLTH aHAIPOOHBIMU TETEPOTPOhaMHU.

3. [lepBbIMU aBTOTPOHBIMU OPTraHU3MAMH CTaTH BOJOPOCIH U MOX0OOOpa3HbIe PACTCHHUSL.

KonTpoabHnas padora NeS «3aKk0HOMEpPHOCTH B3aMMOOTHOLICHUI OPraHU3MOB H Cpebl»
1) CoBOKYIMHOCTb B3aMMOCBSI3aHHBIX MEKIY COO0M U cO cpe/ioil OOMTaHHUs BUJIOB,
JUTUTENTbHOE BpeMsl OOMTAIONIUX Ha ONPEAETICHHON TEpPUTOPUN C OJTHOPOTHBIMU MPUPOTHBIMU
YCIOBUSAMH, MPEACTABIAET COOON:




a) SKOCUCTEMY; 0) 6uocdepy; B) COOOIIECTBO; T') arpoIeHO3.

2) PaznooOpa3zue BUIOB, NEpEIUIETEHUE [ETNel MUTaHUS B 9KOCHUCTEME CITY)KUT
IIOKa3aTeleM:

a) €€ U3MEHEHUS; 0) ee yCTOWYHMBOCTH;

B) €€ 3aKOHOMEPHOTO Pa3BUTHUS; ') KOHKYPEHIIUH BHJIOB.

3) Illouemy nyOpaBy CUMTAIOT OMOTEOIIEHO30M?

a) Mexny BcemMu 0OMTalOIIUMU B HEH BUAAMHU CYLLIECTBYIOT POJICTBEHHBIE CBSI3H;

0) Mex Iy OOMTAIOUIMMH B HEW BUJJAMH OTCYTCTBYIOT POJICTBEHHBIE CBSI3H;

B) 0COOM pa3HBIX BHUJOB CKPEIIUBAIOTCS MEXIy COOOW M CBSI3aHBI POJICTBOM;

') oOMTArOIMe B HEl BUJIBI CBSA3aHBI MEXy COOO0M U C (PaKTOpaMH HEXKXHUBOU MPUPOJIBL.

4) Haumensbliiee 41CIIO BUJOB BXOIUT B OMOTIEHO3:
a) TPOIIMYECKOTO Jieca; 0) crenu; B) IIMPOKOJIMCTBEHHOTO JIECa; T') TYHJPBI.

5) OCHOBHBIMH TIPUYMHAMH YTPAThl OHOJIOTMYECKOTO Pa3HOOOpa3Hsi MOXKET ObITh:
a) Bo3pacTarolee noTpedieHre pecypcos;

0) ABOJIIOIIMOHHOE CTapEHUE BUIOB;

B) paccelieHHe BUIOB B IPYTHAE YKOCHUCTEMBI.

6) MOXXHO CUUTATh, YTO JIBBBI U THTPHI HAXOIATCS HA OJTHOM M TOM K€ TPOPHUISCKOM
YpOBHE, TIOTOMY 4TO | T€, U JIPYTHE:

a) MOeIA0T PACTHTEIBHOSTHBIX KUBOTHBIX;

0) )KUBYT B CXOJTHBIX MECTOOOHUTAHUSX;

B) UMEIOT IPUMEPHO OJIMHAKOBbIE pa3MEpHl;

') IMEIOT Pa3HOOOpa3HyI0 KOPMOBYIO 0a3y.

7) Azotdukcupyromniue 6aKTEpUH OTHOCSATCS:
a) K TIPOJIyIICHTaM; 0) koHcymeHnTaM | mopsinka;
B) koHCcymMeHTaM Il mopsiaka; T') peaylieHTaM.

8) HeotHOKpaTHOMY UCIIOJIB30BAHUIO KUBBIMH OPraHU3MaMU XUMUYECKUX BEIIECTB B
9KOCHUCTEME CIIOCOOCTBYET:

a) caMOperyJIsIus; 0) oOMEH BEIIECTB U DPHEPTHUH;

B) KOJIcOaHUE YUCICHHOCTH MOIYJISIIHIA, ') KpYTOBOPOT BEIIIECTB.

9) 'maBHBII HCTOYHUK SHEPTUH, 00ECIICUNBAIOIINI KPYTOBOPOT BEILIECTB:
a) peakiuu, MPOTEeKAIOIINe B 3eMHBIX HEJPAX;

0) opraHM4ecKue BellecTBa TeJl )KUBOTHBIX;

B) COJIHEYHOE H3JTy4eHUE;

') XeMOCHHTE3UPYIOLIUE OPTaHU3MbI

10) KonnuecTBo 3Hepruu, nepeaaBaeMoil ¢ 0JHOro Tpo(puyeckoro ypoBHs Ha JIpyroi,

COCTaBIISI€T OT KOJIMYECTBA SHEPTUU MPEIBIYIIETO YPOBHS:
a) 1 %:; 0) 5 %; B) 10 %; r) 15 %.

11) Psix opraHu3moB, B KOTOPOM OT MPEIIECTBYIOLIET0 OpraHu3Ma K MociaeayromemMy
IIPOUCXOJUT Mepeiaya BEIIECTBA, HA3bIBAKOT:

a) HKOJIOTUYECKOM MUPaMUI0H MACCHI; 0) PKOJIOrMYeCKOW MUPaMHJION SHEPTUH;

B) IIETIBIO TUTAHUS; ') CAaMOPETYIISILIUEN.

12) Kakue opranu3Mbl IEpBBIMU 3aCEIAT OCTPOB, 3ANUTHIA BYJIKAHUUECKOH JTaBOn?
a) IepeBbs; B) KyCTapHUKH;
0) nuIaiHuKY; T) JMCHILIBI



13) IIpyunHaMu CMEHBI OAHOTO OMOTE€OIICH03a APYT UM SIBIISIFOTCS:

a) CE30HHbIE U3MEHEHMUSI B IPUPOJIE;

0) U3MEHEeHHUs IOTOJHBIX YCIOBUH;

B) KOJICOAHUS YMCIIEHHOCTH TMOMYJISIMA OJHOTO BU/A;

I') U3MEHEHUS Cpelbl OOWUTaHUS B PE3yJbTaTe YKU3HEIESITEIbHOCTH OpPraHU3MOB.

14) Beibepute HENpaBMIIbHBIN OTBET. BBITanThIBaHUE B JIeCONapKe BEAET:
a) K OBPEXJICHUIO [I0JIPOCTA JIEPEBLEB;

0) YILIOTHCHHIO ITOYBHI;

B) HCYE3HOBEHMUIO JIyTOBBIX TPAB;

I') HCYE3HOBEHUIO JIECHBIX TPaB.

15) Ionynsuuu yrpoxaeT rudesnp, €Ciiu €€ YUCIEHHOCTD:
a) MaKCHUMaJIbHa; B) K0JIEOJIETCS TIO CE€30HaM;
0) MUHUMAJbHA; T') KOJIebJIeTCsl 0 ToJaM.

16) YucneHHOCTh MOMYISILIMM KOJIOPAJCKOTO KyKa, 3aBe3eHHOT0 U3 AMepuku B EBpory,
CHJIBHO BBIpOCIA!

a) u3-3a O0JaronpUsTHOTO 37€Ch KJIMMAaTa;

0) 0oJiee CHEXKHBIX 3UM;

B) OoJjiee BIaXKHOTO KJIMMATa;

') OTCYTCTBHS BParoB 3TOTO HACEKOMOTO

17) 3asm-6ensx u 3as1-pycak, OOUTAIOIINE B OJTHOM JIECY, COCTaBIISIOT:
a) OJIHY TIOTYJISIITUIO OJTHOTO BHJIA;

0) JIBE MOMYJISAIMKA OJTHOTO BU/A;

B) JIBE TIOITYJISILIH JIBYX BHJIOB;

T') OJIHY TIOITYJISIIIAEO IBYX BHIOB

18) Yucno ocobeit Buaa Ha €IUHUITY TIJIOMIAIN WM Ha €IMHUIY 00BheMa KU3HEHHOTO
MIPOCTPAHCTBA MOKA3BIBACT:

a) BUJIOBOE pa3HOOOpa3ue; 0) IJI0IOBUTOCTH;

B) IUIOTHOCTD MOMYJISIINH, ') OOMJIME MOMYJISALINH.

19) XuIHuKy B IPUPOJHOM COOOIIECTBE:

a) YHHUYTOXKAIOT TOMYJISIHIO KEPTB;

0) crioCOOCTBYIOT POCTY MOMYJISIIIUK >KEPTB;

B) 03Z0POBIISIOT MOMYJISILIUIO )KEPTB M PETYIUPYIOT €€ YHCICHHOCTD;
T') HE BJIMSIOT HA YHCICHHOCTH MOIYJISALUY KEPTB.

20) dopma B3aMMOCBS3EH MEXITY BHIAMH, ITPH KOTOPOH OpPraHU3MbI OJJTHOTO BHJIA )KUBYT 32
CUET MHUTATEIHHBIX BEIICCTB WIN TKAaHEW OpraHu3Ma JIPYroro BHUJIa, Ha3bIBACTCS:
a) XUIIIHUYECTBOM; 0) CHMOHO30M; B) aMEHCaIN3MOM; T') apa3suTU3MOM.

KounrpoJsibHasi pa6ota Ne6 (uTorosas)

Yacts 1

[Tpu BeImonHeHUU 3a1anuii 1-17 B mosie oTBeTa 3aMUIIUTe OAHY HU(PY, KOTOPast COOTBETCTBYET
HOMEpY MPaBUJILHOTO OTBETA.

1. B kakoii obnactu Guonoruu cuemnan cBou oTkpbiTus JI. Ilactep?

1) anaTomust 2) boTaHUKa 3) reHeTHka 4) UMMYHOJIOTHUSA

2. Kakyto U3 opraHn4ecKkiux MOJIEKYJI MOXKHO CUMTATh aHAJIOTOM MaTPHUIIBI JUIs
ne4yaTyu KHUTH?



1) Mmonekyny remMornoorHa 2) AT® 3) AHK 4) MoJIeKyIly Kpaxmana

3. K ocHOBHO# TKaHU B IIBETKOBOM PACTEHHH OTHOCST
1) oOpa3zoBaTenbHyIO TKaHb 2) GOTOCHHTE3UPYIOLTYIO TKaHb 3) Koxuiy 4) npoOky

4. Enp, B OTJINYHE OT NAIOPOTHHKA,

1) pa3MHO’KaeTcsl ceMeHaMu

2) pa3MHO’KaeTcsl ClIopamu

3) He UMeeT POBOISILNX COCY/IOB

4) B mporuiecce OTUIOJOTBOPEHHUS 3aBUCUT OT BOJIbI

5. YKaxuTe pUCyHOK, Ha KOTOPOM M300pak€H U0/ SIroAa.
1) .

) A
) &5

T =

6. 'unpa Moxket BoccTaHOBUTH cBOE Teso u3 1/200 yactu Garonapst cmocoOHOCTH K
1) perenepauuu  2) BO3OYKICHHUIO 3) camoBocmpousBeieHn0  4) oOMeHy BelecTB

7. [103BOHOYHBIX )KHUBOTHBIX C TPEXKAMEPHBIM CEPJILIEM, PA3MHOXKEHHE KOTOPBIX
MIPOUCXOTUT HA CyIlle, O0BEIUHSIOT B KJIACC
1) KoctHble ppIOBI 2) Mnekonurarorme  3) [Ipecmbikaromuecs 4) 3eMHOBOJIHBIC

8. Kakoil mpu3Hak 1mo3BoJISIET OTHECTH YEJIOBEKa K Kilaccy Mitekonuraroniue?
1) nérouHoe apIxaHue

2) nBa Kpyra KpoBOOOpaIieHus

3) paszneneHue 3y00B Ha pe3iibl, KILIKA U KOPSCHHBIC

4) TOJIOBHOW MO3T, COCTOSIIITUIN U3 MATH OT/IEIIOB

9. Uto B OpraHu3Me 4elioBeKa peryaupyeT CUMIIaTiiecKkasi HepBHas cucrema?
1) cokpaleHue MUMUYECKUX MBIIII] 2) KOOPIMHALIUIO JABHIKEHHIA
3) Temmeparypy Tena 4) OBICTPOTY 3alIOMHHAHUS TEKCTa

10. Kaxkoii cyctaB n300pak€H Ha pEeHTT€HOBCKOM CHUMKE?
1) moxreBoi

3) Tazo0eapeHHbBIN

2) TOJICHOCTOIHBIH

4) KOJICHHBIN

11. CeépThIBaHNE KPOBU O0YCIOBIEHO HAJMUUEM B HEl
1) ¢pubpunorena 2) SpUTPOLIUTOB 3) nelKounTOB 4) anTuTeNn

12. B kakux cocyaax KpOBEHOCHOW CHCTEMBI YeJI0BEKa HaOI01aeTCsl MUHUMAIIbHOE apTepHalibHOe
naBleHue?
1) KanuwIspEI 2) BeHbI 3) aprepun  4) aopta

13. Kakoii opran nuiieBapeHus pactoJokKeH ¢ JIEBOM CTOPOHBI O AuadparMoii B OpIOIIHOM
0JIOCTH?
1) neuenn 2) )KemynoK 3) cepaue 4) xKeuHbIl My3bIpb

14. Kakoi BUTaMUH U3 HpI/IBeI[éHHBIX HHXXC CUHTC3UPYCTCA KIICTKAMU OpPraHnu3mMa yeJoBeKa?



HC  2)D 3)B1 4 A

15. Ha pucynke n3o0paxkeHa cxema cTpoeHus rinasza. Kakoit OykBoii Ha Heil 0003HaU€HO ceroe
NATHO?
A
2)b
3)B
4H T

16. B nmpuBenéuHoi HMKe TabiHIIe MEKIY MTO3UIIUSMHE IIEPBOTO M BTOPOTO CTOJI0IA
MMEETCsl B3aUMOCBS3b.

OOBeKT [Ipouecc
MurtoxoHipus
KJIETOYHBIN LIEHTP JIeNIEHUE KIETKH

Kakoe nmonsiTue ciaenyer Bnucath Ha MECTO IPOIYCKa B 3TOM Tabnuie?
1) cunte3 AT® 2) paronuto3 3) BelaeneHHe BelecTB 4) XpaHeHUue HHPOpMaIUU

17. BepHbl Iu CyX/I€HHUS O MPOIIeccax KU3HEIEATEIbHOCTH 3€MHOBOTHBIX ?

A. JIérkue y 3eMHOBOJHBIX Pa3BUTHI €1a00, TONOJHUTENbHBIN ra3000MEH MPOUCXOIUT Yepe3
BIIQXKHYIO KOXY.

b. C nosiBnenuem NErkux y 3eMHOBOJAHBIX C(HOPMUPOBAIICS BTOPOI KPYTr KPOBOOOpAIICHHUSI.

1) BepHO TosibkOo A 2) BepHO ToabKO b 3) BepHbI 00a cyxaenust 4) o0a CyXJI€HUs HEBEPHBI

OtBeroM K 3aanusM 18—20 sBsieTcs MoOCIeI0BaTEILHOCTD A MP.

3anuiuTe 3Ty MOCIeI0BaTeIbHOCTh HIU(P B MOJIE OTBETA B TEKCTE PabOTHI.

18. Kakue 0coOeHHOCTH CTPOEHUS OTINYAIOT 36MHOBOJIHBIX OT pbI0? BriOepuTe Tpu BepHBIX
OTBETAa W3 MIECTH U 3alUIINTE HUGPBHI, O] KOTOPHIMU OHU YKa3aHBbI.

1) opranbl AbIXaHUS PEACTABIEHBI JETKUMH U KOXKEH

2) uMeeTcsl BHyTPEHHEE YXO U CPEeIHEE YXO

3) roJIOBHOM MO3T pa3feliéH Ha MATh OTACIIOB

4) umeeTcs TUTaBaTEIbHBIN MY3bIPh

5) cepaie TpéxkamepHOe

6) OMH KPYyr KPOBOOOpAIICHHS

19. U3zBecTHO, yTO BoOp OOBIKHOBEHHBIN — KPYITHBIN TPHI3YH, MPUCIIOCOOJIEHHBIN K ITOJTYBOTHOMY
o0pa3y xu3Hu. Mcnonb3ys 3Tu cBeAeHUs, BEIOEPUTE U3 MPUBEAEHHOTO HUXKE CIHCKA TPU
YTBEPKICHHUSI, OTHOCAIIUECS K ONMCAHUIO JAaHHBIX MPU3HAKOB 3TOTO KUBOTHOTO. 3aIIUIINTE B
Tabnuny nudpel, COOTBETCTBYIOIINE BHIOPAHHBIM OTBETAM.

1) JnuHa Tena xuBOTHOTO gocturaer 1-1,5 M, a macca — 10 32 KT.

2) I'maBHBIMU €CTeCTBEHHBIMH BparaMu sIBIISIFOTCS BOJIKU, Oypble MEBEAU U JUCHIL.

3) MouubsiMu pe3iiamu 600p MOArphI3aeT CTBOJIBI IEPEBHEB U BAIUT UX HA 3EMIIIO, A 3aTEM
o0BenaeT Kopy U BETBH.

4) BoOp 04eHb YHCTOIUIOTEH, HUKOTIa HE 3aCOPSET CBOETO JKUJIbsI OCTATKAMU €JIbl U
IKCKPEMEHTAMH.

5) BoOp n3znaBHa 10OBIBaETCS paay CBOETO KPACUBOTO M MMPOYHOTO MeXa.

6) Mex 1y majgbpliaMH Y 5KMBOTHBIX UMEIOTCS TJIaBaTeNIbHbIE TIEPENIOHKH, CUIIBHO pa3BUTHIE HA
3aIHUX KOHEYHOCTSX U c1a00 — Ha TepeHHX.

20. YcTaHOBUTE COOTBETCTBUE MEXKAY MPU3HAKOM U BUIOM KIIETKH, /U1 KOTOPOTO OH XapaKTEPEH.
JU1s 3TOT0 K KaskJJOMY 3JIEMEHTY IEPBOTr0 CTOJIONA 1010epUTe MO3ULIUI0 U3 BTOPOTO CTOJIONA.
Brinmmre B Tabnuity iudpsl BHIOPAHHBIX OTBETOB.

I[TPU3HAK B KJIETKH

A) HaJIW4Me KJIETOYHOM CTeHKH U3 XUTHHA 1) paCTUTCIIbHAs KJICTKA

b) Hamnuue nactua 2) rpubHas KJIeTKa




B) Hannuue KIeTOYHON CTEHKH U3 LIEJUTF0JI03bI

F) HaJIM4YHC 3al1aCHOI'0 BCIICCTBA B BUJC KpaxmaJia

J1) HayMuuMe 3amacHOro BEMIECTBAa B BUJIE TJIMKOTE€HA

Yactp 2
[IpounTaiiTe TEKCT U BHIMOJIHUTE 3a1aHue 21.

Konkypenuus u napasurusm

Mex 1y opranu3zMaMu pa3HbIX BUI0B, COCTaBIISIFOIIMMU TOT WM UHON OMOLIEHO3,
CKJIa/IbIBAIOTCS B3aMMOBPEHbIE, B3AUMOBBITOJIHbIE, BBITO/IHBIE /Ul OJJHOW U HEBBITOJIHBIE WU
Oe3pa3InyHbIe IS IPYroil CTOPOHBI U ApyTrue B3auMooTHoeHus1. OnHoi u3 hopm
B3aMMOBPEIHBIX OMOTHYECKUX B3aMMOOTHOIICHUI MEXK/Ty OpraHU3MaMH SIBIISIETCS] KOHKYPEHITHSL.
OHa BO3HMKAET MEXIy 0COOSIMU OJTHOTO WJIM Pa3HbIX BUJIOB BCJIEJICTBUE OTPAHUYEHHOCTH
pecypcoB cpezibl. YUéHble pa3anyaroT MEXBHUI0BYIO U BHYTPUBUIOBYIO KOHKYPEHIIHIO.
MexBu10Bast KOHKYPEHIUS IPOUCXOIUT B TOM ClTy4yae, KOrJa pa3Hble BUIbl OPraHU3MOB OOUTAIOT
Ha OJTHOM TEPPUTOPUHU U UMEIOT NOX0KHE MOTPEOHOCTH B pecypcax cpebl. ITO MPUBOJIUT K
MIOCTETIEHHOMY BBITECHEHHIO OJHOTO BUJIa OPraHU3MOB JPYTUM, UMEIOIINM NPEUMYIIIECTBa B
HCIIOJIb30BaHUU pecypcoB. Hanpumep, 1Ba Buja TapakaHOB — PIKUM U YEPHBIA — KOHKYPUPYIOT
JPYT € APYroM 3a MECTO OOUTAHUS — KWJINIIE YeloBeKa. ITO BEAET K MOCTETIEHHOMY BBITECHEHUIO
4€PHOTO TapaKkaHa PbDKHUM, TaK KaK y MOCIEAHEro 0ojiee KOPOTKUH KU3HEHHBIN ITUKJIL, OH ObIcTpee
pa3MHOXAeTCs U JIydllle UCIOIb3yeT pecypchl. BHYTpUBUIOBask KOHKYPEHLIMS UMeeT 00jiee OCTPHBIi
XapakTep, YeM MEeXBHUI0Bas, TaK Kak y 0co0el 0JTHOro BHJ1a HOTPEOHOCTH B pecypcax Beerja
OJIMHAKOBHI. B pe3ynbpTaTe Takoi KOHKYpEHLUH 0CO0U 0caabsioT APYT Apyra, 4To BeAET K rubdenu
MeHee MPUCIIOCOOJIEHHBIX, TO €CTh K €CTECTBEHHOMY 0TOOpYy. BHYTpHUBHI0Bas KOHKYpEHLIUS,
BO3HUKAIOIIAS MEXAY 0COOSIMH OJJHOTO BUA 32 OJIMHAKOBBIE PECYPCHI CPEMIbI, OTPUIIATEIHHO
cka3bIBaeTcs Ha HUX. Hanpumep, 6epé3bl B 0JTHOM Jiecy KOHKYPUPYIOT APYT € APYroOM 3a CBET,
BJIary U MHUHEPAJIbHbIE BEIIECTBA [TOYBBI, YTO IPUBOIUT K UX B3aMMHOMY YTHETEHHUIO U
camouspexxuBaHuio. OqHON U3 GopM MOIE3HO-BPEIHBIX OMOTHUECKUX B3aUMOOTHOIIEHUIN MEX Y
OpraHu3MaMH sIBJISI€TCS MAapa3uTU3M, KOT'/1a OJJMH BUJ] — Mapa3uT — UCIOJIB3YET APYro — XO35/MHA —
B Ka4eCTBE Cpeibl OOMTaHUs U UCTOUYHUKA IHIIY, HAaHOCA eMy Bpell. OpraHu3Mbl-11apa3uThl B
MPOIIECCE IBOJIIOIMH BBIPAOOTAIN MTPUCTIOCOOTICHUS K MapasuTHIECKOMY 00pasy KU3HH.
Hanpumep, MHOTHE BUBI 001a1a10T OpraHaMK MIPUKPEIICHHSI — IPUCOCKAMU, KPIOYOUYKaMH,
LIMITHKAMHU — ¥ UIMEIOT BBICOKYIO IUIOIOBUTOCTh. B nporiecce npucnoco6ieHus K napasuTHIecKoMy
00pa3y JKU3HU HEKOTOpBIE Mapa3uThl YTPATHIIN Pl OPraHOB WM IpuoOpesu 0oJiee MpocToe ux
crpoeHue. Hanpumep, y napazuTHuecKuX INIOCKUX Y€pBEH, KUBYILUX BO BHYTPEHHUX OpraHax
II03BOHOYHBIX KUBOTHBIX, I1JI0XO Pa3BUThl OpraHbl YyBCTB M HEPBHAs CUCTEMA, a Y HEKOTOPBIX
yepBeii-napa3suToB OTCYTCTBYIOT OpraHsl nueBapeHus. OTHOLICHHS MEX 1y Tapa3uToOM U
XO3IMHOM IO TYMHEHBI OTIPEIeIEHHBIM 3aKOHOMEPHOCTAM. [Iapa3suTsl NpUHUMAIOT y4acTHE B
PEryssuy YUCICHHOCTH X035€B, TEM CaMbIM o0ecIieunBas AeHCTBUE €CTECTBEHHOIO 0TOOpa.
HeratuBHble OTHOLIEHHS MEXTY TAPa3UTOM M XO3IMHOM B IIPOLIECCE 3BOIOLMN MOTYT NEPEUTH
B HeliTpasibHbIe. B 3TOM cilyyae npeuMyIecTBO cpey napa3uToB MOIy4aroT T€ BUbI, KOTOpBIE
CIOCOOHBI AJTUTEIBHO MCII0JIb30BaTh OPraHU3M X031HAa, HE IPUBOJA ero K rudenu. B cBoro
ouepesib, B IPOLIECCe €CTECTBEHHOro 0TO00Opa pacTéT CONPOTUBIAEMOCTh OPraHU3Ma X03sIMHa
napasuram, B pe3yJibTaTe Yero NpUHOCUMBIN UMHU BPEJ] CTAHOBUTCS] MEHEE OIYTHMBIM.

Hcnonb3ys conepxkanne Tekcra «KoOHKypeHIMs U mapa3uTU3M», OTBETHTE Ha BOIPOCHI.
1) ITouemy oTHOLIEHUS TEUEHOYHOTO COCANIBIIMKA U KOPOBHI HEJIb35 HA3BaTh
KOHKYpeHUuen?
2) Kakoit npuMep U3 TeKCTa UIUTIOCTPUPYET BHYTPUBUAOBYIO KOHKYPEHIINIO?
3) Kakue BubI apa3uToB MOJIyYarOT MPEUMYILECTBO B IMPOLIECCE IBOJIIOLUU?

22. Kakue nmpo¢uiakTH4eckrue Mephl CyIIeCTBYIOT IPOTUB HH(EKIIMOHHBIX 3a001€BaHUN CHCTEMBI
nuieBapenus? Ha3oBure He MeHee 4eThIpEX Mep.




IInanupoBaHue HCCIeI0BATENbCKON U POEKTHOM AesITeIbHOCTH 00y4arouXCs

Tema paGoTsl [Ipenmer | Cpoku Tun paboTbt ®opma OtmeTka o
BBINIOJIHEHUS | (MccieaoBarenbekas | (KOJIJIEKTUBHAS, BBIIIOJIHEHUH

paborta, TBOpUecKas | rpymnmnonas,
pabora, WHIMBHIyaJIbHAas )
UCCIIEN0BATEIIbCKUI
IPOEKT,
UH(POPMALMOHHBIH
IIPOEKT U T.]1.)

Yapns3 lapBuH. | Ouosorus | 2 Heaenu UH(POPMALMOHHBIA | MHAWBUyaJIbHAS

DBOJIOLMOHHOE IPOEKT

y4eHue

N3yuenne ouonorus | 2 Heenu UCCIIEIOBATENbCKAsl | IPYIIOBast

Te0JIOTHYECKOU pabota

HCTOPHUM Ballei

MECTHOCTHU U

N3MEHEHNH

PacTUTENBHOTO

Mupa B

nporecce

IBOJIIOIH

N3yuenue n ouonorus | 2 Heenu MH(GOPMALMOHHBIN | UHAUBHUAyaJIbHAS

aHaJIn3 POEKT

BO3MOJKHBIX

HanpaBJICHUM

IBOJIIOLIUHI

COBPEMEHHOTO

qeJI0BeKa

OneHka OonoJsiorus | 2 Henenu MCCIIEIOBATENBCKHUI | TPYIIIOBast

3KOJIOTUYECKOMN MPOEKT

I'PaMOTHOCTH

yJaliuxcs Baiiei

IIKOJIbI

Ananus OonoJsiorus | 2 Henenu HCCIIEIOBATENIBLCKUI | TPYIIIOBast

9KOJIOTUYECKOTO HPOEKT

COCTOSIHUS BallleH

MCCTHOCTH
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