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HopMmaTuBHO-TIpaBOBOE o0ecleuyeHmne

Pabouas mporpamma no 6monoruu aist 10-11 knaccos pazpaboTaHa B COOTBETCTBUU
C ®enepanbubiM 3akoHOM OT 29 nexadpst 2012 1. Ne 273- @3 «O6 obpazoBanuu B Poccutickoit
@eneparnumn»; ¢ TpedoBanuaMu denepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO
obmiero oopazoBanus (2010r.), B ToM "mciie ¢ TPEOOBAHUSAMHUK PE3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeIILHON MPOrpaMMbl, PyHIAMEHTATILHOMY SAPY COACpKaHus 001Iero oopazoBanus. Paboyas
nporpaMma paspabotana Ha ocHoBaHUM [IpumepHO# mporpaMmsbl IO GMOJIOTUU U aBTOPCKOW TPOrPaMMBI
B.B. Ilaceunuka. [Iporpamma cooTBETCTBYeT 00s3aT€IbHOMY MHUHUMYMY COJEp)KaHHS ISl OCHOBHOM
HIKOJIBI U TPEOOBAHUSAM K YPOBHIO MOJITOTOBKH.

Ili1anupyemblie pe3yabTAaThl OCBOCHHUSI Kypca 0MOI10rumn

JlesiTenbHOCTh 00pa30BaTENbHOTO YUPEXKACHUS 00111ero 00pa3oBaHus B 00y4YeHUH OMOJIOTUU B CpeTHEN
(TTOJTHO¥) TIKOJIE AOJDKHA OBITH HANpaBlieHa Ha JIOCTHKEHHUE 00yJarOIIUMUCS CIEIYIONNX Pe3yIbTaTOB:
IIpenMeTHbIE Pe3YJILTATHI

Yuawuiics oonoicen:

-XapaKTepU30BaTh BKJIA]] BBIIAIONIUXCS YICHBIX B Pa3BUTHE OMOJIOTHYECKOM HAYKH;

-XapaKTepU30BaTh POJIb OMOJIOTHH B (GOPMUPOBAHUN HAYIHOTO MUPOBO33PECHHUS;

-OIIEHUBATh BKJIA]] OMOJIOTHYECKUX TeOpUil B (GOpMHUPOBAHKE COBPEMEHHON €CTeCTBEHHO-HAYIHON KapTHHBI
MHpa;

-BBIJICIISITH OCHOBHBIC CBOMCTBA KHBOW MTPHPOJIBI M OMOJIOTHICCKUX CUCTEM;

-MIMETh MPEJICTABICHUE 00 YPOBHEBOH OPTraHU3aINN KHUBOU TTPHPOJIBI;

-TIPUBOJINTH JIOKA3aTEIHCTBA YPOBHEBOM OPraHU3aIliy >KHBOW TTPUPO,IBI;

-IPEJCTABIIATh OCHOBHBIE METO/IbI M 3TAIlbl HAYYHOTO MCCIIEI0BAHUS;

-aHaJIM3UPOBATh U OLICHUBATH OMOJIOTHYECKYIO HH(OPMALINIO, MTOJIYy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB.
-XapaKTepU30BaTh CO/AEPKaHNUE KIETOYHOU TEOPUH U MOHUMATh €€ POJIb B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUDA;

-3HaTh UCTOPUIO U3YUCHHUSI KIIETKH;

-UMETh MIPEJICTABJICHHUE O KJIETKE KaK 1EeJIOCTHONW OMOJIOTHYECKOW CUCTEME; CTPYKTYPHOU, (DYHKITMOHATIBLHOM
Y T€HETHUYECKOM

€IMHULIE KUBOTO;

-IPUBOJUTH JOKA3aTeIbCTBA (ApryMEHTAINIO) €IMHCTBA )KUBOW U HEKUBOM MPUPOIbI, POACTBA XK HUBBIX
OpraHU3MOB;

-CpaBHUBATh OMOJOTHYECKHE 0OBEKTHI (XUMUYECKHI COCTAB TeJ )KUBOM M HEKUBOU MPUPOIDI,
9YKapuOTHYECKHUE U MTPOKAPUOTUYECKHIE KIETKH, KJIETKU PACTEHUH, )KUBOTHBIX U IpUOOB) U (GOpMYyIUPOBATH
BBIBOJIBI HA OCHOBE CPaBHEHHS,

-IPECTaBIIATh CYITHOCTh U 3HAYEHHE MpoIlecca pealn3aluu HacaeACTBEHHON HHPOPMAIINH B KIIETKE;
-IIPOBOJIUTH OMOJIOTMYECKHUE UCCIIEIOBAHMSI: CTABUTH OTIBITHI, HAOMIOATh U OMKCHIBAThH KJIETKU, CPAaBHUBATH
KIIETKH, BBIICTISATH CYILIECTBEHHBIEC IPU3HAKH CTPOCHHS KIETKH U €€ OPraHOUIOB;

-TI0JIb30BaThCSl COBPEMEHHOW IIUTOJIOTUYECKON TEPMHUHOIOTHEIH;

-UMETb MPEACTABICHUS O BUPYCaX U UX POJU B )KU3HH JIPYTUX OPTaHU3MOB;

-000CHOBBIBATh U COOMIOATh MEPHI MPO(PUTAKTUKN BUPYCHBIX 3a00seBaHuil (B ToMm uucie BIY-
UH(DEKINN);

-HaXOJUTh OMOJIOTHYECKYI0 HH(POPMAIIHIO B Pa3HBIX HCTOYHHKAX, ApPTYyMEHTUPOBATH CBOIO TOUKY 3PEHHUS;
-aHaITM3UPOBATh U OIICHUBATH OMOJOTHYECKYIO HH(OPMAIIHIO, TTOJIYYaEMYI0 U3 Pa3HBIX HCTOUHUKOB;
-UMETh MPEAICTaBICHIE 00 OpraHu3Me, ero CTPOCHUH U TMPOIleccax KU3HeAeATENbHOCTH (0OMEH BElIeCTB,
pa3MHOKEHHeE, AeTICHUE KIETKH, OTLIOI0TBOPEHHE ), MHOTOOOpa3u OPraHu3MOB;

-BBIJICJISITH CYIIECTBEHHBIC MPU3HAKUA OPTaHU3MOB (OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX), CDABHUBATD
Ouonornueckre 0ObEKThI, CBOMCTBA M MPOIIECCHI (TITACTUYECKUH U SHEPTeTUUECKH 00MeH, Oecrosoe u
MOJIOBOE PAa3MHOKEHHE, MUTO3 U ME03, SMOPHUOHATBHBIN U TOCTIMOPUO HATTBHBIN TIEPUOI, IPSIMOE U
HEeNpsIMOe Pa3BUTHUE, HACIEICTBEHHOCTh U N3MEHYHBOCTD, JOMUHAHTHBIN U PEIIECCUBHBIN) U
(hopMyITHUpOBaTh BHIBOIBI HA OCHOBE CPaBHEHHUS;

-TIOHUMATh 3aKOHOMEPHOCTH UHAUBHUIYaTbHOTO Pa3BUTHsI OPTaHU3MOB, HACTIEICTBEHHOCTH U
W3MEHUYUBOCTH;




-XapaKTepu30BaTh cojiepxanne 3akoHoB I'. Menaens u T. X. Moprana 1 noHMMaTh UX POJIb B
(opMUpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOI KApTHHBI MUPA;

-pelaTh 3JIeMEHTapHbIe TCHETUYECKUE 3a/1a4H, COCTABIIATh 2JIEMEHTAPHBIE CXEMBbI CKPEILIMBAHUS;
I10JIb30BATHCSI COBPEMEHHOM T€HETUYECKON TEPMHUHOJIOTUENH U CUMBOJIMKOM;

-IIPUBOJIUTH JIOKA3aTEJIbCTBA POACTBA )KUBBIX OPraHU3MOB Ha OCHOBE II0JIOKEHUN T€HETUKHU U
AMOPHOJIOTHH;

-00BACHATH OTPUIATEIHHOE BIUSHUE AIKOTOJIsI, HIKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE
3apOJblIla YEJIOBEKA; BIMSHNAE MyTar€eHOB HA OPraHN3M YeJIOBEKa;

-XapaKTepU30BaTh HAPYIIECHUS Pa3BUTUSI OPraHU3MOB, HACJIEICTBEHHBIE 3a00JI€BAHNUS, OCHOBHBIE BUIbI
MYyTaLui;

-000CHOBBIBATh U COOJIOAATH MEPBI MPODUIAKTUKN BPEIHBIX IPUBBIUEK (KypEeHHUE, aTKOTOIIU3M,
HapKOMaHUsl);

-BBISIBJISITh UICTOYHUKH MYTareéHOB B OKPYKAIOIIeH cpejie (KOCBEHHO);

-UMeTh npejacrasiaeHue 06 yuenuu H. V. BaBuiioBa o nieHTpax MHOroo0Opasust U NpoOUCXOKIACHUS
KYJIbTYPHBIX PACTECHU;

-XapakTepU30BaTh OCHOBHBIE METO/IbI U JOCTUKEHUS CEIEKIINN;

-OLIEHUBATh ATUYECKUE aCIEKThl HEKOTOPBIX MCCIIEI0BaHUI B 001acTH OMOTEXHOIOTUH (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OTLJIOIOTBOPEHHUE, HATIPABICHHOE U3MEHEHHE FEHOMA);

-OBJIaZIeBaTh YMEHHUSIMH 1 HaBbIKAMU NOCTAHOBKU OMOJIOTMUECKUX 3KCIIEPUMEHTOB U OOBACHATDH UX
pe3ynbTaThl;

-HaX0/IUTh OMOJIOTMYECKY0 HH(POPMALIMIO B pa3HbIX HICTOYHUKAX, apTYMEHTHPOBATh CBOIO TOUKY 3PEHHUS;

MeTanpeaMeTHLIMH Pe3YIbTATAMM OCBOCHUS BBITYCKHUKAMU CTapIICH MIKOJIBI TIPOTPAMMBI TI0 OHOJIOTHH
SIBIISTEOTCSI:

-OBJIaJICHHE COCTABIISTFOIIUMHE UCCIIEA0BATEILCKOW U TIPOCKTHOM JIESITETbHOCTH, BKITFOUAsi YMEHHSI BUIICTh
po0JieMy, CTaBUTh BOIIPOCHI, BEIIBUTATh THIIOTE3bI, TaBaTh ONPEACICHUS OHATHH, KiIacCu(UIIMPOBATh,
HaOJI0/1aTh, MPOBOANUTH YKCIIEPHUMEHTHI, JIEJIaTh BBIBOJBI U 3aKITIOUYCHUS, CTPYKTYPHPOBATh MaTepHal,
OOBSICHATH, IOKa3bIBATh, 3AIUIATH CBOU HIICH;

-yMEHHE paboTaTh C pa3HBIMA UCTOYHHUKAMH OHMOJIOTHYECKOW MH(POPMAILIMN: HAXOAUTh OMOJIOTHYECK VIO
WHGOPMAIIHIO B PA3JIMYHBIX HCTOUYHMKAX (TEKCTE YUeOHHKA, HAYYHO-TIOMYJISIPHOH JIUTEparype,
OMOJIOTUYECKUX CIIOBAPSIX M CIIPABOYHUKAX ), aHAJTHM3UPOBATh U OIICHUBATH UH(POPMAIIUIO, TPEOOPA30BHIBATH
WH-

dhopmaruio U3 0JTHOM (GOPMBI B APYTYIO;

-CIIOCOOHOCTH BBIOMPATH TIEJICBBIC M CMBICJIOBBIC YCTAHOBKU B CBOMX JICHCTBHSIX M IMOCTYIIKAX 110
OTHOIIEHHIO K YXUBOW TIPUPOJIC, 30POBBIO0 CBOEMY U OKPYXKAFOIIUX;

-YMEHHE a/ICKBaTHO MCIIOJIh30BaTh PEUYEBBIC CPEIICTBA IS TUCKYCCHU U apTyMEHTAIMH CBOCH MO3HIINH,
CpaBHUBATh pa3HbIC TOUKH 3PEHHS, APTYMEHTUPOBATh CBOIO TOUYKY 3PEHHSI, OTCTAUBATh CBOO MO3UIIHIO.

Conepxxanue nporpamMmel.

B cootBerctBuu ¢ yueOHbIM 1aHoM MOY COLI Ne 32 Ha usydenue Ouosoruu B 10 kinacce OTBOIUTCS
1 gac B Hememro, 35 4acoB B T'OJ COOTBETCTBEHHO.

B cootBerctBuu ¢ yueOHbIM mianHoM MOY COILI Ne 32 na uzydenue Ouonoruu B 11 kimacce oTBoauTCS
1 gac B Hemenm0, 34 Jaca B roJi COOTBETCTBEHHO.

BBenenue
Kpatkas ucropusi pa3zButus Ouonorud. Metonasl uccienoBanus B Ouonoruu. CyIIHOCTh XU3HU U
CBOMCTBA KMUBOT'0. Y POBHU OPTraHU3ALIMU KUBOW MATEPUH.

OCHOBBI IUTOJIOTUH



Meronapl mutosioruu. Krneroynas teopus. XUMUYECKMH COCTaB KiIeTKM. Boma u €€ ponp B
KU3HEJEATEIbHOCTH KJIETKU. MUHEpalbHbIE BELIECTBA M MX POJb B KIETKE. YTJEBOABI M UX POJb B
KHU3HEIEATSNPHOCTH KJICTKU. JIMNHMIBl U UX poJib B KU3HENEATENbHOCTH KieTKH. CTpoeHue u (QpyHKIUHU
OenkoB. HykiieMHOBBIE KHCIOTHI U UX POJb B JKU3HenesTenbHOCTH KieTku. AT® u npyrue opraHudeckue
coequnenus kietku. Crpoenne kinetku. Kierounas memOpana. Snpo. Luromnazma. OpraHousl KIETKH.
CpaBHEHHE NPOKAPUOTHUECKUX M JYKapUOTHYECKHUX KiIEeTOK. CpaBHEHHE KIIETOK PACTEHUM, )KMBOTHBIX U
rpuboB. Heknerounsie ¢opmel xm3an. Bupycel n 6akrepuodarun. OOMEeH BeHIeCTB M SHEPIUU B KIIETKE.
DHepreTudeckuil oOMeH B kieTke. [luranue kietku. ABToTpodHOE nmuTanue. PoTocuHTe3. XEMOCHHTES.
I'enernueckuit koa. Tpanckpunuus. CuHTe3 O€IKOB B KiIeTKe. Perynsauus TpaHCKpUIILIMKA U TPAHCISLHUU B
KJIETKE ¥ OPTaHU3ME.

OOyyaromuyecs JI0JDKHBI 3HaTh: YTO U3y4aeT HayKa IIUTOJIOTHS; KAKOE€ CTPOCHHUE UMEIOT KJIETKH; KaK
MIPOUCXOJUT OOMEH BEIIECTB M SHEPrUU B KIIETKE, CUHTE3 OEJIKOB; YTO TaKOE€ T€HETUYECKHM KOJ; 4TO
MPEACTABIISIIOT COO0M BUPYCHI.

OOyyaromuyecs JOJKHBL _YMETh: XapaKTepU30BaTh OCHOBHBIE IOJIOKEHUS KIIETOUHOW TEOpuH,
CTPOEHHE KIIETKH, OpPraHOWIbl KJIETKH, CPAaBHUBATh KJIETKHM MPOKAPUOTHI MU JYKAPHOTHI, IPOLECCHI
aCCUMWIALIMM U JUCCUMUIISIMM, (DOTOCHHTE3 M XEMOCHHTE3, aBTOTPO(HBIM M TreTepoTpOdHBIN THIIBI
MUTaHUS, 00BSICHATDH MIPOLIECCHI CUHTE3a O€JKa B KJIETKE U MUTO3a.

Pa3mHoKkeHMe 1 HHIMBUAYAIbHOE Pa3BUTHE OPTraHU3MOB

JKusHeHHBIM LUK KIeTKM. Mwurto3. Amuto3. Meiio3.  becronoe pasmuoxenue.  [lomoBoe
pa3MHOxeHue. PazBurue mosoBbix kieTok. OmnonoTBopeHue. OHTOreHe3 — WHIUBUIYAIbHOE Pa3BUTHUS
opranusma. OMOpHOHaIbHBIN nepuo. [locTaMOpHOHAIBHBIN TIEPUOI.

O6yyaromuecs A0HKHBI 3HATh: KaK Pa3MHOXKAIOTCSI pa3jMYHbIe BUbBI )KUBBIX OPraHU3MOB; KaKUMU
crocobaMu JeNUTCs KJIETKa; Kak (OpMUPYIOTCS TaMeThl U IMPOUCXOAUT OIJIOJJOTBOPEHHE; KaK Pa3BUBAETCS
3apO/IbILII.

OOyuaromuecss J0JKHBI YMETb: XapaKTepHU30BaThb IPOLECCHl Pa3BUTHs IaMeT, OIUIOAOTBOPEHUS,
UHAMBUIYAJIbHOTO  pa3BUTHS  OpPraHU3MOB, CpaBHUBaThb 0Oe€clojioe M IOJOBOE  pa3MHOXKEHUE,
SMOPHOHAJIBHBINA U TOCTIMOPUOHAIBHBIN NEPUO/IbI PA3BUTHS.

OCHOBBI T€HETHKH

Uctopust pa3Butusi reHetukd. [ ubpuponornyeckuit meron.  MoHOTHMOpHIHOE CKpELIUBaHUE.
MHoxecTBeHHbIE —ajulenu. AHanu3upyrolee ckpemuBanue. JluruOpuaHoe ckpeniuBaHue. 3akKoH
HE3aBHCHMOI'0 HACJIEOBaHUS MPU3HAKOB.  XPOMOCOMHAsi TEOpHUsl HACIEICTBEHHOCTU. B3aumopeiicTBue
HeaJJIeNbHBIX TeHOB.  lluTomnmazmaTuueckas HACJIEICTBEHHOCTb. | eHeTHuYecKkoe OmpeaesieHUue IMoa.
N3menunBocTh. Buabl myranmii. [Ipuunnel Mmytanuii. CoMaTu4ecKkrie U reHepaTUBHbBIC MyTaIlUHU.

OOyyaromuecs JO/HKHBL _3HATh: KaKOBBI OCHOBHBIE 3aKOHBI HACJIEICTBEHHOCTH; KaK T'€HbI
B3aMMO/ICHCTBYIOT MEX 1y CO00if; KaKk BO3HUKAIOT HAPYIIECHUS B T€HOTHUIIE 1 YTO OHH BIEKYT 32 COOOH.

OOyyaromuecs JOJKHBI YMETh: XapaKTepU30BaTh I'€HETHUECKHUE 3aKOHBI, MOAU(PHUKAIMOHHYIO U
MYTalHOHHYIO U3MEHUHUBOCTb.

I'eneTuka 4yejoBeka
Mertonbl uccieoBaHUs TeHETHKU 4esioBeKa. ['eHeTHKa U 3/I0pPOBBE. [IpoGiemMbl reHeTHYecKon
0€30I1aCHOCTH.
OOyyaromuecs JOJKHBL 3HATh: KaK W3y4yalOT T€HETUKY 4YelOBeKa; Kakuhe 3a00JIeBaHUS HA3bIBAIOT
TeHETHYECKHUMM.
OOyyaromuecs JOKHBI _YMEThb: XapaKTepH30BaTh METOJbI, H3YdYalollue TEeHETUKY YeJOBeKa,
OOBSCHATh MPUYMHBI HACTIEACTBEHHOCTH U U3BMEHYHBOCTH,

IToBTOpEHUE
Hutonorus. O6MmeH BemecTB. PazMHOXeHHEe U OHTOTeHe3. | eHeTuka.

11 kiaace
OCHOBBI ceJIeKIIUU ¥ OUOTEXHOJIOTMH



OcHOBHBIC =~ METOJBI  CeJeKiMH ©  OuorexHosiorud. CelleKuuss  pacTEHHH, IKUBOTHBIX,
MHUKpOOpranu3MoB. COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI OMOTEXHOJIOT HH.

OOyuaroriuecs T0HKHBI 3HATh: O 337a4aX CEJICKIUU U OMOTEXHOJOTHH; O METOaX, IPUMCHSICMBIX B
CCNICKIIMM W OWOTEXHOJIOTHH; O JOCTIDKEHHSX CEJEKIHH; O TMEPCICKTHBAX Pa3BUTHS CEJICKIUU H
OMOTEXHOJIOTUH.

OOyuaroriuecss JIOJKHBI _YMETh: XapaKTEPU30BaTh OCHOBHBIC METOJbI CCJICKIMH PACTCHHIA,
KHUBOTHBIX, MHKPOOPraHM3MOB M OHOTEXHOJIOTHH; MPOBOJUTH CAMOCTOSTEIbHBIA MOUCK OHOJOTHYECKOMN
uHpOpMannu.

JBOJIOIHOHHOE YYeHHE

Passutne Jlapsunusma. Bupn, ero xpurepuu. llomynsauumun. I'eHeTHuyeckuili COCTaB IOIYJISLIAH.
Boprba 3a cymecrBoBanme. EcrectBeHHBIE 0TOOp. BumooOpasoBanuwe. MakpoaBomonus. [aBHBIC
HaIpaBJIEHUS YBOJIIOLIUU.

OOyyaromyecs JOJDKHBl 3HATh: YTO Takoe OWOJIOTMYECKUH BUJ, MOMYNALMS;, KakK IOJIE3HbIE
W3MEHEHUs 3aKpeIuIsiloTCs B MOMYJISLIUU IOJ JIEHCTBHEM €CTECTBEHHOIO OTOOpa, KaK IPOUCXOAUT
HAKOIUICHHE Pa3IMYUi MEXIy MOMYISIUAMU OJHOTO BUAA M UX U30JIALUS APYr OT APYyra; Kak MPOUCXOIUT
o0pa3oBaHHE HOBBIX BHJOB; YTO TaKO€ MHUKpPO- MU MaKpO3BOJIIOLMS, KaKOBbl OCHOBHbIE 3aKOHOMEPHOCTH
3TUX IPOLIECCOB.

OO6yyaromyecs JOJKHBl _YMETb: OOBSCHATH pOJIb OHOJIOTHUH B (POPMHPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, OOIIHOCTh MPOUCXOXKIECHUS U 3BOJIOIHUIO PACTEHHM U JKMBOTHBIX;
BBISIBJISITh M3MEHYMBOCTh OPraHW3MOB, MPHUCIIOCOOIEHHUS] OPraHM3MOB K cpele OOUTaHMs; CpaBHUBATH
O6uosnornuyeckue OOBEKTHl M JeNaTh BBIBOJbI HA OCHOBE CpPaBHEHUS; KJIacCU(UIUPOBATh OMOJIOTHYECKUE
OOBEKTHI.

AHTpONoOreHes

[TomoxeHne 4YenoBeka B CHCTEME KMBOTHOTO mupa. CTaauu aHTpomoreHesa. J[BMKyIHe CHITbI
anTpornorenesa. [Ipapoauna yenoBeka. Pacel.

OOyyaromuecs JO/DKHBI 3HaTh: CHCTEMATHYECKOE TIOJIOKEHHWE YeJIOBEKa; OCHOBHBIC OTaIbl
aHTPOMOTeHe3a; O POJIM OMOJIOTHYECKUX M COLMANILHBIX (PAKTOPOB B SBOJIIOIMU YEJIOBEKA; O YEJIOBEUYECKUX
pacax.

OO6yyaromyecs JOKHBL _YMETb: OIpPEAEsITh MPUHAUISKHOCTh 4YeJOBEKa K OIpeaeiaEHHbIM
CUCTEeMAaTUYECKUM TpyYIIaM, POACTBO YEJIOBEKa C MJIEKONMUTAIONIMMH KHUBOTHBIMH; XapaKTepU30BaTh
CTalMu M JIBIXKYIIUE CUIIbI AaHTPOIIOTE€HE3a; CPAaBHUBATH PAChl YEJIOBEKA.

OCHOBBI 3K0JIOTUH

Okonorus kak Hayka. Cpena o6uTanust opranu3MoB U e€ ¢pakTopbl. OCHOBHBIE TUIIBI SKOJOTHYECKUX
B3aUMO/ICHCTBUI. DKOJIOTMYECKUEe XapaKTePUCTHKU MOMYISIUH. J([MHAMUKA MOMYISIIUU. DKOJIOTHYECKUe
coobmiectBa. B3aumocBs3p opraHuzMoB B cooOuiectBax. [lumieBpie menu. DKOJOTHYECKHE MUPAMUIIBL.
3arpsi3HeHus OKpyxatrolei cpebl. OCHOBBI pallMOHAIBHOTO TPUPOAOIIONb30BAHHUS.

OOyyaroniuecsi JJODKHBI 3HaTh: YTO M3Yy4aeT SKOJIOTHS; B YEM 3Ha4eHHE (PaKTOPOB CPEIbl; KAKYIO
POJIb WIPAIOT YCIIOBHS BHEIIHEH Cpe/ibl M BHYTPEHHHE CBOMCTBA IMOIMYJSILMOHHOW T'PYIIBI; O PAa3IMYHbBIX
TUMAax B3aUMOJCHCTBHS OPraHU3MOB; O COCTaBE M CBOMCTBaX HSKOCHUCTEMBI; O MOTOKaX SHEPTHU H
KPYTOBOPOTE BEILECTB.

Oo6yuarommuecs J0KHBI YMETh: XapaKTepUu30BaTh B3aMMOCBSA3U OPraHU3MOB M OKPYKaIOIIeH Cpe/ibl;
BBISBJIATh IPHCIIOCOOJCHUS OPraHU3MOB K Cpele OOMTaHus, THUIbl B3aWMOJIEHCTBHS pa3HBIX BHJOB B
HKOCHUCTEME; aHaJIM3MpPOBaTh BO3JEHCTBHE (PAKTOPOB OKpYyXKaromied cpelpl, MHUIIEBbIE LEeNU MU
9KOJIOTUYECKUE TUPAMU/IbI; OLIEHUBATH MOCIIEICTBHS IETEIbHOCTH YEJIOBEKa Ha OKPYKAIOILYIO Cpey

JBosonus 0nocepsl U YeJI0BEK

I'unote3sl 0 mpoucxokaeHuu *u3HU. COBpeMEHHbIE NPEACTABICHHUS O MPOUCXOXKICHUH KHU3HM.
OcHOBHBIE 3Tamlbl Pa3BUTHS >KU3HM Ha 3emiie. DBoJOLUSA OHOChepbl. AHTPONOI€HHOE BO3JEHCTBHE HA
ouochepy.

OOyuaromuecss J0JKHBI 3HaTh: 00 OCHOBHBIX TMIIOTE3aX MPOMCXOXKICHUS XKU3HH; 00 OCHOBHBIX
JTarnax 3BOJIOLUHN OHOCc(hEphl; 0 MECTE U POJIM YeJoBeKa B buocdepe.




OOyuaronuecs JIOJKHBI

YMEThb: XapaKTepH30BaTh OMOJIOTHYECKOE pa3zHooOpasue Ouochepsr;

AHAJIIM3UPOBATL THUIOTC3bI W IPCACTABJICHUA
OLICHUBATh aHTPOITIOT€HHOE BO3/ICHCTBHE Ha OHochepy.

0 MPOUCXOXKICHUU KU3HU, OTAllbl PA3BUTUA KU3HU,

IToBTOpEHUeE
OBotonoHHOe yueHue. Cenekius. AHTPONOreHe3. DKOJIOTUsl.

VY4ueOHO-TEMAaTHUYECKII TIJIaH

TemMa Koun-Bo DopMBbI KOHTPOJISI
4acoB

1. Bsenenue 3 Tekymmii KOHTPOJIb

2. OCHOBBI IIUTOJIOTHH 13 3aueroB — 1
Tekymuii KOHTPOJIb

3. Opranusm 19 3auetoB — 1
Tekymuii KOHTPOJIb

4. OCHOBBI CEJEKIUU U 3 Tekymuii KOHTPOJIb

OMOTEXHOJIOTUU

5. Bun 19 Texymuii KOHTPOJIb
3auetoB — 1

6. OCHOBBI SKOJIOTHH 12 Texyiuit KOHTPOJIb
3auetoB — 1

KajennapHo-remaTuyeckoe njiaHUPOBaHUe
mo ouosoruu pias 10 xiaacca
2021-2022 y4eOHbIii TO1

KomnuectBo yacos — 35

Yyebnuk - Kamenckmii A.A., KpukcynoB E.A., Tlaceunnk B.B. O6mas 6uonorus. 10-11 xmacc:
y4eOHHK 1711 00111e00pa3oBaTeIbHBIX yUpekaeHu. — 2-¢ u3a. —M. : [Ipoda, 2017.

JlaGopaTopHbie pabOTHI - 2

1 monyronue

2 MOJIyroJiue

Yacrl

16

19

KanennapHo-TtemaTnyeckoe IIaHUPOBaHN e

mo ouoJoruu piasa 11 xiaacca
2021-2022 y4eOHblii roxa

KonuuectBo yacos — 34

VYuebHUK - Kamenckuit A.A., Kpukcynos E.A., Ilaceunuk B.B. O6mas 6uonorus. 10-11 kmacc:
y4eOHUK 1151 00111€00pa30BaTeNbHBIX YUpeKaeHui. — 2-e u3a. —M. : JIpoda, 2007.

JIabopatopHbie pabOTHI - 2

1 momyronue

2 momyrojaue

Yacer

16

18

Opranuszanust NPOEeKTHOM 1esiITeIbHOCTH



I'ocynapcTBeHHbIe 00pa30BaTeNbHbBIE CTAHIAPTHI MPEATNOIAraloT BO3MOKHOCTh pealln3alliil aKTyaJbHbBIX B
HACTOsLIEE BPEMS KOMIIETEHTHOCTHOTO, JINYHOCTHO-OPUEHTUPOBAHHOTO, IE€ATEIbHOCTHOTO IT0X0/0B,
KOTOPBIE OIPEAEIAIOT psif 3a1a4 00ydeHus Ononoruu. OQHON U3 TaKUX 3a/1a4 SIBJIIETCS OBJIAJICHUE
CIOCOOHOCTBIO TBOPUECKOTO PEIICHHS yIEOHBIX U MPAKTUYECKUX 3a/1a4, CAMOCTOSTEIBHOE BBITIOJIHEHUE
Pa3IMYHbIX UCCIIE0BATENIbCKUX padOT, ydacTHE B IPOEKTHON AEATEIbHOCTH.

[IpoexTHas neATenbHOCTh CBSA3aHa C TBOPYECTBOM M MOPOKIAET HEYTO HOBOE, OTIMYHOE OT YK€
cymectByomero. Cyrb METo/1a IPOEKTOB - CTUMYJIMPOBATh HHTEPEC 00YIaeMBbIX K OMPEIeTICHHBIM
npobiemam, o0Oagas CyMMO# 3HaHMH IPUMEHUTH UX Ha IPaKTUKE. B mporiecce mpoeKTHOro 00ydeHus
CO3JIaI0TCsl YCIOBHS Ul CAMOCTOSTENIBHOTO NPUOOPETEHNsI 3HAHNUM, YMEHUS 1I0Ib30BATHCS
MpUOOPETEHHBIMU 3HAHUSMU JIJISI PEIICHUS MPAKTHYECKHX 33/1a4, TPHOOPETAI0TCS KOMMYHHUKATHBHBIC
yMeHHUs, paboTasi B pa3InYHbIX TpyMHmax.

PexoMeHaan UM 10 OLeHKe 3HAHUH M YMEHHH YyYAIIMXCHA 110 OMOJI0T UM

Ornupasich Ha OTH PEKOMEHAAINH, YIUTEb OIEHUBACT 3HAHUS U YMEHHS YUAIIUXCSA C YIETOM UX
WHIMBHIYATBHBIX 0COOEHHOCTEH

Ouenka ycmnoz20 omeema yyauwiuxcs

Otmerka "'5" craBuTcd B ciayvae:

1. 3HaHus, MOHUMAaHUSL, TJIyOUHBI YCBOCHHSI 00ydaromuMes Bcero 00bEMa MporpaMMHOTO MaTepHara.

2. YMeHus BbIIEIATH IJIaBHbIE TIOJIOKEHUS B U3y4YEHHOM MaTepHalie, Ha OCHOBaHMH (aKTOB U MPUMEPOB
0000111aTh, /1e1aTh BHIBO/IbI, YCTAHABINUBATH MEXIIPEIMETHbIE U BHYTPUIIPEIMETHBIE CBS3HU, TBOPUECKU
MIPUMEHSIET MOJIyYeHHbIC 3HAHHs B HE3HAKOMOM CUTYallUH.

3. OrcyrcTBUE OMMOOK U HEJOUYETOB MIPHU BOCIIPOU3BEICHNN U3yUYEHHOTO MaTepualia, Ipy YCTHBIX OTBETaxX
yCTpaHEHHUE OTIENIbHBIX HETOYHOCTEH C MOMOIIBIO JOTIOTHUTEIBHBIX BOIIPOCOB YUHUTESI, COOIIOIEHUE
KYJIBTYpPbI YCTHOM peyH.

Ormerka "4":

1. 3HaHKe BCero M3y4eHHOTO IPOrPaMMHOTO MaTepHarna.

2. YMeHu# BBIICISTH [VIaBHbIE TIOJIOKEHUS B U3y4EHHOM MaTepuale, Ha OCHOBaHUU ()aKTOB U MPUMEPOB
0000111aTh, /1e1aTh BEIBO/IbI, YCTAHABIUBATH BHYTPUIIPEIMETHBIC CBSI3H, IPUMEHSTH ITOJTyY€HHbIC 3HAHHS Ha
MIPaKTHKE.

3. He3nauutenbHble (HerpyObie) OMMOKU U HETOUETHI IPU BOCIIPOU3BEICHUH U3YYEHHOTO MaTepuaa,
coOroieHre OCHOBHBIX MPAaBMII KYJIbTYpPhl YCTHOM peyu.

OtMmertka "3" (ypoBeHb IPEICTABICHUN, COYETAIOIIUXCS C SJIEMEHTaMU HAyYHBIX MOHATHN):

1. 3HaHue U yCBOEHUE MaTepHalla Ha YpOBHE MUHUMAIIbHBIX TPeOOBAHUM IPOTrPaMMBI, 3aTPyTHEHUE MTPU
CaMOCTOSITEILHOM BOCIIPOU3BEACHUU, HEOOXOAUMOCTh HE3HAYUTENHFHOM MOMOIIH MPENo aBaTeNs.

2. YMeHue paboTaTh Ha YpOBHE BOCIIPOU3BECHUS, 3aTPYIHEHUS TIPU OTBETaX HA BUJOU3MEHEHHBIE
BOITPOCHI.

3. Hanuuue rpy0oii ommOKu, HECKOJIBKUX HETPYOBIX MPU BOCIIPOU3BEICHIUHN U3YYEHHOTO MaTepuana,
HE3HAYUTENIbHOE HECOOI0ICHIE OCHOBHBIX MPAaBUII KYJIbTYPhI YCTHOM peydH.

Otmerka "2":

1. 3HaHMe U yCBOEHHE MaTepualia Ha YpOBHE HUKE MHHUMATBHBIX TPEOOBAHUN TPOTPAMMBI, OT/ICIbHbBIE
MIpe/ICTaBJICHHs 00 U3yYeHHOM MaTepuare.

2. OtcyrcTBUE YMEHUI paboTaTh HA YPOBHE BOCIIPOU3BEACHHUSI, 3aTPYTHEHHS TIPU OTBETAX HA CTAaHAAPTHBIC
BOIPOCHI.

3. Hannume HECKOJBKHUX TPYOBIX OMIMOOK, OOJBIIOTO YKcia HETPYObIX MPH BOCTIPOU3BEACHUN U3YYEHHOTO
MaTepuana, 3HauuTeTbHOE HECOOIII0IEHUE OCHOBHBIX MPABUI KyJAbTYpPhl YCTHON peuu.

Ouenka evinoanenus npakmuyueckux (nabopamopnuvix) padbom




OtMmerka "5" craBuTCS, €CIIN YUEHUK:

1.IIpaBHIILHO OTIPEICIINIT LIEITb OTIBITA.

2. BeimosHUI paboTy B MOJTHOM 00bEME ¢ COOMIOICHHEM HEO0OX0 MO TIOCIIE0BATEILHOCTH MPOBEICHUS
OIIBITOB ¥ U3MEPEHUM.

3.CaMOCTOSTENILHO U PAIIHOHAIBHO BRIOPAJ ¥ MIOATOTOBYII JIsl OTIBITA HEOOXO0IMMOE 000PYI0BaHHE, BCE
OTIBITHI MPOBEJ B YCJOBHSX M PEKUMAX, 00€CIICUNBAIOIINX ITOTyYCHHE PE3YIHTATOB M BBIBOJIOB C
HauOOJBIIICH TOYHOCTHIO.

4.Hay4HO rpaMOTHO, JIOTHYHO OMKCal HaOIIOACHUS U ChOPMYTHpPOBAIT BBIBOIBI M3 OTbITA. B
MIPEJCTaBJICHHOM OTYETE MMPABMJIHO U aKKYPaTHO BBITIOJHHII BCE 3aITUCH, TAOJIHIIbI, PUCYHKH, TPapHKH,
BBIUMCIICHUS U CZEJIal BBIBOJIBI.

5.I1posBisieT OpraHu3alOHHO-TPY/I0BbIC YMEHHS (TIOIEPKUBACT YMUCTOTY paboUuero Mecra u MopsaoK Ha
CTOJIe, 5)KOHOMHO UCTIOJIB3YeT PACXOHBIE MATCPHUAITHI).

6.DKCIIEpUMEHT OCYIIECTBIISIET 110 TUIaHy C YIeTOM TEXHUKH 0€30MacHOCTH U MPaBHIT PabOTHI C
MarepuaiamMu u 000py0BaHUEM.

OtMmertka "'4" craBuUTCS, €CIIN YUCHHK:

1. OmnbIT POBOJMII B YCIOBUSX, HE 00ECIIEUNBAIOIIUX JOCTATOYHON TOYHOCTH U3MEPEHUH.

2. inu ObUIO AOTYIIEHO BAa-TPU HEAOYETA.

3. Vnu e Gosee ofHOM HErpyOOH OMIMOKHU M OJTHOTO HEJO0YeTa.

4. nu sKCIEpUMEHT MPOBEICH HE MOJIHOCTBIO.

5. nu B onvcaHny HaOMIOEHUI U3 OMBITA JOMYCTUII HETOYHOCTH, BBIBOBI C/I€JIall HEMOJIHBIE.

Otrmerka "3" craBuTCA, €CIIU YUCHUK:

1. [IpaBuibHO OMpeaesl Ielb ONbITa; Pa0OTY BBIMOJIHIET MPAaBUJIHLHO HE MEHEE YeM HAIOJIOBUHY, OJTHAKO
00BEM BBIMOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOIYYUTh MIPABUIIbHbBIE PE3YJIbTAThl U BHIBOJIBI 110
OCHOBHBIM, IPUHIMITHAIILHO BaKHBIM 3a/1a4aM paboThI.

2. Wnu nonbop 060opynoBaHus, 00bEKTOB, MATEPHAJIOB, a TAKXKe pabOThI 10 Hayally OIbITa IPOBE C
MTOMOIIBIO YYUTEIIS; WIH B XO/I€ MIPOBECHHUS OIbITa U U3MEPEHUI OBLIIN TOMYIIEHBI OIIMOKH B OMUCAHUH
HaO0IeHUH, GOPMYIUPOBAHUU BBIBOJIOB.

3. OmbIT NPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBHSX, YTO MPUBEIIO K MOIYUYEHHUIO PE3YIbTATOB C OOJIbIICH
MOTPEIIHOCTHIO; WIIM B OTUETE ObLIH AOMYIICHBI B 00IIEH CIOKHOCTH He 0oJjiee IBYX OIMMOOK (B 3aMMUCAX
€IMHULI, U3MEPEHUSX, B BRIUMCICHUSX, rpadukax, Tabaumax, cxemax, 1 T.J.) He IPUHIMUIHATIBHOTO JUIs
JTaHHOU pabOTHI XapakTepa, HO MOBIUSBIINUX HA PE3YAbTAT BHIIOJIHEHUS.

4. lomyckaeT rpy0yro ommoOKy B X0JIe SKCIiepuMeHTa (B 00bICHEHUH, B 0(pOpMIIEHUH pabOThI, B
COOJIFOJICHUH TIPABUJI TEXHUKU 0E30MIaCHOCTH NIPU paboOTe ¢ MaTepraliaMi U 000PYIOBaHUEM ), KOTOpast
UCTIPABJISIETCS TI0 TPEOOBAHUIO YUUTEIIS.

Otmerka "2" craBuUTCS, €CIIN YYECHHUK:

1. He OMpCACIINII CAMOCTOSATCIIBHO LICJIb OIIbITA; BBIIIOJIHUIL pa60Ty HC IMOJIHOCTBIO, HC IIOATOTOBHII HY’KHOC
O60py,[[OBaHI/Ie 1 00bEM BBITIOJTHEHHOM YaCTH pa6OTLI HC MO3BOJIICT CACIIATh NPABUJIBHBIX BBIBOIOB.

2. Vlnu ombITHI, U3MEPEHUs1, BBIYUCIICHUS, HAOMIOCHHSI IPOU3BOAUIINCH HETIPABUIIBHO.
3. Wnu B xo11e paboTHI ¥ B 0TYETE OOHAPYKHMIIUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUYCHHEIE B
TpeboBaHUAX K oreHke "3".

4. lonyckaet 1iBe (1 6osiee) rpyOble OIIMOKH B XO/€ SKCIIEPUMEHTA, B 00BSCHEHUH, B 0()OPMIIEHUH PabOTHI,
B COOJIIOJICHUH MTPABUJI TEXHUKU O€30MaCHOCTH MpU paboTe ¢ BElecTBaMH U 000pyI0BaHHEM, KOTOpBIE HE
MOJKET UCIIPABUTH JIaXKe M0 TPEOOBAHUIO YUUTEIIS.



OlneHKa caMOCTOSATE/IbHBIX NHCbMEHHbIX U KOHTPOJAbHBIX PadoT

OtMmerka "5" craBuTCS, €CIIN YUEHUK:

1. Bemonaun padoty 6e3 ook 1 HEI0UETOB.

2. lommyctui He 6osiee OAHOTO HEJOYETa.

OtmMmertka "'4" craBuTCS, €CIIM YYEHUK BBIIOJIHWI padOTy MOJIHOCTBIO, HO JOIYCTUI B HEH:

1. He Gonee oaHOM Herpy0oii OMOKM M OTHOTO HEI0YeTa.

2. inu He GoJiee IBYX HEJOUETOB.

Otmerka "3" cTaBUTCA, €CIIM YUSHHUK MPABUIIBHO BBITIOJIHUI HE MeHee 2/3 paboThl MM JIOMTYCTHIL:
1. He Gomnee mByx rpyObIX OMIMOOK.

2. Wu He GoJiee 0HOM Tpy0oi B OHON HETpyOOl OIIMOKK M OJTHOTO HEJ0YeTa.

3. Wnu He Gosee ABYX-TpeX HErpyObIX OMIMOOK.

4. Vnu ogHo¥ HerpyOoil omMOKU 1 TPEX HEJOUETOB.

5. Winu ipu OTCYTCTBUM OMIMOOK, HO TMPH HATMYNH YE€THIPEX-TISITH HEAOYETOB.

Otmerka "'2" cTaBuUTCS, €CIM YUCHHK:

1. Jomyctun 4ynciao omubOK U HEJJOUETOB MPEBOCXOIAIIEE HOPMY, IPU KOTOPOU MOKET ObITh BBICTABJICHA
oneHka "3".

2. Vnu ecnu npaBUIIbHO BHINIOJHUII MEHEE MOJIOBUHBI pabOTHI.

Cnucok JuTeparypsbl.

1. ®enepanbHBIE KOMIIOHEHT TOCYJApCTBEHHOTO CTaHJApPTa OCHOBHOTO OOIEro  oOpa3oBaHUS IO
onosiornn. — opUIHATBHBIE TOKYMEHTHI B 0Opa3zoBanuu, 2005, N4,

2. Tlaceunwx B. B., Ilakymoa B. M., Jlarromun B. B. Ilporpammsr s o0mieoOpa3oBaTenbHBIX
yupexaeHuit. buonorus. 5-11 k. — 7-e uza. — Mockga: «/Ipodan, 2006.

3. Kamenckuii A.A., Kpukcynos E.A., [laceunuk B.B. O6mas 6uomorus. 10-11 kmacc: yueOHUK is
0011e00pa3oBaTeNbHBIX YUpeKAeHUH. — 2-¢ u3a. —M. : [Ipoda, 2007.

4. KosznoBa T.A. TemaTmyeckoe W TOYPOYHOE IUTAHUPOBAHHE IO OHWOJOTHM K Y4eOHUKY A.A.
Kamenckoro, E.A. Kpukcynoa, B.B. Ilaceunmka «OOmas Owomorus: 10-11 kmacce». — M.:
Wz nparennscTBO «OK3aMeH», 2006.

Ilpunoscenue 1

Temut uccneoosamenvckux npoekmoe no ouonozuu ¢ 10 -11 knacce
Aunneprus Kak (pakTop nposiBJI€HUS IMMYHOAE(DUIUTA.

bakrepunnanoe neiicteue (GUTOHIMIOB.

Bnusiaue GpUTOHIMIOB Ha COXPAHHOCTh MPOYKTOB.

BiusiHue njBeTa Ha HaCTPOEHHE YEJIOBEKA

Beinenenue JIHK ¢ nocneayromum 31eKTpodope3oM U3 KIETOK KOXKHUIIBI JIyKa.
I'asupoBaHHas BoJa - Bpel WIH I10J1b3a7

I'enernueckas MHXEHEPUS PACTEHUI.

JIBM)KEHHUS Yy pAaCTEHUN.

JlenaTtypanus 6enka

Jlemorpaduueckuii MOPTPET IIKOJIBI.

JXuBble «ayaoBuIIa» - MHOr000Opa3ue riryOOKOBOJHBIX KUBBIX OPraHU3MOB.
N3yueHue BIUSHUS repOULIMIIOB Ha KYJIbTYpHBIE PACTCHHUS.

Hcropus passutusa Hayku buosiorus

HcTopust pa3BuTHA OHOJIOTUU M METOIbI UCCIIEIOBAHUS B OUOJIOTUH.

Hcropus pa3BUTHS TEHETUKU U €€ METO/IbI

Kak HayuuThCs )KUTh B COTJIACHM C IPUPOI0i? (OMOPUTMBI YeTIOBEKa).

Kode - Bpen nnu nosisza?

MaiieHbK1E TpYKEHUKH Jieca

MOHHUTOPHHT COCTOSIHUSI CEPAECYHO-COCYAUCTON CUCTEMBI IIKOJIBHUKOB Kilacca



HacnencrBennblie 60s1€3HU.

Hexnerounsie (hopMbl )KU3HU, TPOKAPHOTHI, FYKAPUOTHI

Hukorzaa He paHO 1 HUKOMY HE TIO3HO IOJIO0UTH IOKOJIA].

Onpenenenne BIaXXKHOCTH BO3/1yXa U U3yUEHUE BIMSIHUS €€ Ha 3[J0POBbE YEIIOBEKA.
OcCHOBHBIE CBOUCTBA U CTPYKTYpa HYKJIEMHOBBIX KHCIIOT.

Ilo crienam OTKpBITUI - B MUKPOMUDE.

[IyremecTBue ¢ MOJIEKYJI0M KUCIOPOAA 110 OPraHU3MY

PacTenus-ranoduTsl: BUIOBOM COCTaB, XapakTep alalTalnuil K YCIOBUSM OOUTaHHS.
PacTeHus-ruapoduTel: BUIOBOM COCTAB, MPUCTIOCOOICHHS pACTEHUH K YCIOBHSIM OOUTaHHUSL.
Poub Guostornveckux Uccie0BaHui B COBPEMEHHON MEAUIINHE.

CumOM03 B )KM3HU PACTCHUN M JKUBOTHBIX

Copep:xaHue MaJOYHUKA BbETHAMCKOTO B YCIIOBUSIX HEBOJIU.

Cost — ocHOBa 3/10pOBOTO MUTAHUS WK HEMONPABUMBIN Bpe sl opranuzma’?

Cos - Bpen wiu mosib3a’?

CpaBHuTENIbHAS XapaKTEPUCTHUKA KJIETOK IPOKAPUOTUYECKUX U IYKAPUOTHUECKUX KIIETOK.
CpaBHuTeNbHAs XapaKTepUCTHKa MOP(OJIOTUY JINCTA PACTEHUH pa3HbIX SKOJIOTMYECKUX TPYII.
CpaBHHTENIbHAS XapaKTepUCTUKA cTpoeHus ucta pactenuid ¢ C3 u C4-porocunTezom
XapakTepucTUKa COCTaBa U CBOMCTB BOJIbI KaK (PaKkTOp, ONPEAEISIONINI €€ MPUTOHOCTD JUIs
BOJIOTIOJIB30BAHMS.

[IBetrok JlanbHero BocToka - pogoaeHIpoH.

[{uTosnorus Hayka o KJIeTKe

UYTto ckpbIBaeTCA B HalIKe yas?

Uro ckpriBaeTcs B yalke kode?

Uro ckpbiBaeTcs B IUIMTKE IOKoJaaa?

Okonornyeckas 6MoTexHoorus. OCHOBHbIE TEHJICHIIUU PAa3BUTHS.

Ananranus OpraHu3MOB K YCIOBHSM OKPY>KAIOIIEH Cpepbl.
buonoruueckue Metop1 0OpbOBI ¢ BpeIUTENSIMH KOMHATHBIX PACTEHUH.
buortexHonorus - HaxEeKpl U CBEPLUICHUS

Bopwba co crapenuem B 21 Beke.

Bupycel - HekiieTouHble POPMBI JKUIHU

Bupycsr - 6ena 21 Beka.

Biusinue ctpeccoB Ha 310pOBbE YEIOBEKA

Bnusinue GUTOHIMIHBIX pACTEHH Ha )KUBbIE OPraHU3MBI.
['MnoTe3bl 0 MPOUCXO0KICHUH YEITOBEKA

EctectBenHbIe cOOOIIECTBA )KUBBIX OPraHU3MOB. bHOreo11eHO3bI.
HckyccTBeHHBIE OpraHbl - mpoliemMa U MepCreKTUBDI.
Hcuezaromue Buapl pacTeHUn

HcuesnyBiive BUbI PaCTEHUM.

Mopnas onexnaa 1 310pOBbe

Hayunsie noctuxenus B.M. Bepnanckoro

Hayunsie u sTueckue mpo0ieMbl KJIOHUPOBAHHUSL.

HoBble BakIIuHBI - HAJEXKIbI U CBEPILICHUS

Oren renetuku - I'perop Morann Menzens.

[IutaHne cOBpEMEHHBIX MOJPOCTKOB.

[IpuopureTsl B MUTaHUK COBPEMEHHOMN MOJIOACHKH.

[IpuumnHbl HapylIeHUs 3peHust y AeTei

Pacel, pacoBenenue u pacuzm

CeprioBHIHOKJIETOUHAS] aHEMUS

CwMmermanHble Opaku

CoBpeMeHHbI€ B3TJIA/Ibl Ha IPUPOJTY CTAPEHUSI.

CTBOJIOBBIE KJIETKU U BhIpAIIUBAaHUE OPTaHOB U TKaHEH.
Crapenue yenoBeka. EcTb mu perienne mpooieMsr?.

LeHTpBl NPOUCXOKAEHUS KYIbTYPHBIX PACTEHUH U JOMAIIHUX KHUBOTHBIX.
DBOJIIOIMS YeJI0OBEKA - BO3MOKHBIE PE3YJIbTATHI.
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