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IHosicHuTe IbHAS 32N CKA
Pabouass mporpamma no mpeaMery «buonorus» Ha ypoBHE cpeaHero oOmiero oopa3zoBaHUS
COCTaBJIEHA Ha OCHOBE:
B COOTBETCTBUH C:
® OCHOBHBIMH HOJOXEHUAMHU DeNlepatbHOTO TOCYIapCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHIapTa CpEeAHEero o0mero oOpa3oBaHUs, YTBEPKACHHOTO MPHUKA30M
MunuctepctBa oopa3zoBanus U Hayku P® ot 17 mas 2012 r. Ne 413 (B pemakiuu
npukas3oB oT 29 nexabps 2014 r. Nel1645, ot 31 nexabps 2015 r. Ne 1578, ot 11
nexadps 2020 r. N 712);
e TpeOOBaHUSAMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOW  00Opa3oBaTeNbHON
MIPOrPaMMBHlI;
® TpUMEpHOU ImporpamMmsel Kypca oumosorust mist 10-11kmaccos
o0meodpazoBarenbHbIX YupexaeHnuii apropa M.H. [lonomapesoii. M.;
«Benrana - I'pad», 2014r
e (enepanpHOro mepeyHs yueOHUKOB, PEKOMEHJOBAHHBIX K HCIIOJb30BAHHUIO MPU
peaiv3allii MMEIOIUX TOCYIapCTBEHHYIO aKKpeIUTaluilo o0pa3oBaTeIbHBIX
[IpOrpaMM HayajJbHOTO U OOIIEro, OCHOBHOIO OOILIEro, CpeaHero ooOIIero
o0Opa3oBaHMs, YTBEPXKJACHHOTO TMpPUKa30M MHHHCTEPCTBA  MPOCBEUICHUS
Poccwuiickoit @enepammu ot 20 mas 2020 r. N 254 (B pemakuuu npukasza ot 23
nexabpst 2020 . N 766);
® OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMON CpeAHero ooOiero oOpa3oBaHUS
MBOYCOUI n.KoMMyHUCTHYECKUH,
e yyeOHbIM I1aHoM MBOYCOII n.KoMmyHuCTHYECKHIA.
CornacHo aeictByromemy ydeOHoMmy miaHy MBOYCOII nm.Kommynucruueckuit Ha 2023-
2024y4e6nblit Tox pabovas nmporpamma aist 10 kimacca npexycMmarpuBaeT oOydeHre OMOJIOTHH B
0o0Bvéme 1 yaca B Hezenio, B Te4eHHe oAHoro roja 34 uvaca, ansa 11 kiacca B 06béme 1 yaca B
HEJICNI0, B TCUCHUE OAHOr0 roja 34 Jacas.

[IporpamMma cocraBiena Ha ocHoBe TpeOoBanuit ®I'OC cranmapToM cpenHero
(momuoTO0) 00MIEer0 0Opa3zoBanus o 6uosoruu. Lleawb: pa3BuTHE y MIKOJFHUKOB KOMIIETCHIIUH B
o0iacT OMONOTMH, OCO3HAHME BeTUYaMIIeN LEHHOCTH >KM3HM M IIEHHOCTH OHOJIOIMYecKOro
pa3HooOpa3usi, CTAaHOBJCHUS HKOJOTHYECKOW KYJIbTYphl W TIOHUMAHUS BaXXHOW POJH
6uonornyeckoro oopazoBanus B oduiectse. [Iporpamma no 6uonoruun 10-11 kiaccoB nmoctpoeHa
C Y4E€TOM TaKUX BEAYIINX OPHUEHTHPOB, KaK:

KYJIbTYypPOJIOTHYECKas napajurma o0pa3oBaHus, CHCTEMHBIH, UHTETPAaTHBHO
Qg pepeHIIMPOBAHHBIA U TMYHOCTHO-AEATEIbHOCTHBIN MOIXO/bI;
MIPUHITUI Pa3BUBAIONIETO JIMYHOCTHO-OPHEHTUPOBAHHOTO 00y4eHUsI OMOJIOTHH;
KOHIIETIIINST KOMITETEHTHOCTHOTO TI0JIX0/1a B O0y4YCHHH;
KOHIIETLMS ~ €JMHCTBA  OHMOJOTMYECKOTO M HKOJOTHMYECKOTro o0Opa3oBaHus B
001e00pa30BaTeNLHON MIKOJIE, OCHOBaHHAS Ha TyMaHU3Me, OMOIICHTPU3ME U MOJIMIIEHTPH3ME B
PACKPBITUU CBOMCTB KUBOW MPUPOABI M UX OCHOBHBIX HJICH;
TEH/JEHIUS Ppa3BUTUS 3HAHUM O 3aKOHOMEPHOCTAX JKMBOH HPUPOABI, MHOTOMEPHOCTH
CTPYKTYPHBIX (POPM >KH3HU, IIEHHOCTH OMOJIOTMUECKOTO pa3zHOOOpa3usi, HICTOPU3ME SIBIICHUU B
NpUpPO€ U TOHUMAHUM OHOJIOTUM KaK HAyKH, KaK SBICHHUS KYJIbTypbl H MPAKTUKO-
OPHEHTHUPOBAHHOH IS TETLHOCTH YEIIOBEUECTBA;
e OpHUEHTalus 00pa30BaTEIHLHOIO MPolecca Ha BOCITUTAHNE 3KOJIOTMYECKON

KYJIBTYpBI: YCBOEHHE CUCTEMBI HKOJIOT0-OMOIOTHYECKIX 3HAHUMH,
(dbopMHpoBaHHE TPHUPOTOCOOOPAZHBIX CIIOCOOOB JEATEIILHOCTH W TIPUBUTHE IEHHOCTHBIX
OTHOILIEHHUH K )KMBOMY U K IIPUPOJIE B IIETIOM.

[Iporpamma mpemycMaTpuUBaeT OTPAXKEHHE COBPEMEHHBIX 3alad, CTOSANIMX Mepen
OMOJIOTUYECKON HAyKOW, pElIeHHe KOTOPBIX HAIpPaBICHO Ha BBISBICHHUE (DYHIAMEHTAIbHBIX
ABJICHUM M 3aKOHOMEPHOCTEN KUBOM IPUPOIBL, HA COXPAHEHNE OKPYKAIOIIEW CPebl U 310POBBS
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YeJI0BEKa, SKOJOTHM3alMI0 CoJepKaHus ydeOHoro mpenmeta. Ilpu 3TomM ocoboe BHUMaHHE
YIEINEHO Pa3BUTUIO y MOJIOAENKH SKOJOIMUECKOW, BaleoJIOTMYECKON M MpodecCHOHaNbHO-
OHMOJIOTUYECKON KYIbTYPBl. DTO MO3BOJSET paccMaTpUBaTh OMOJIOTHYECKOE 00pa3oBaHHE Kak
3JIEMEHT OO0IIel KyJIbTypbl YEJIOBEKA, KaK CUCTEMY YCBOEHHUS (pyH/IaMee HauBHBIX OCHOB HayKH
OMOJIOTUM U KaK CPEACTBO KOMIIETEHTHOCTHOIO Pa3BUTHS JIMYHOCTH YYaLIErocsl B IPOLECCE
00yJeHUsI.

[lporpamma kypca Ouomormu 10-11 KmaccoB OpHEHTHUPYET Ha TOATOTOBKY
KOMIIETEHTHOCTHBIX JIFOJEH, CIOCOOHBIX K AKTUBHOW TBOPYECKOM MESITEIbHOCTH; pa3BUTHE
CaMOCTOSITEIFHOCTH U HATYypPAIMCTHYECKOW HHHULMATHUBHOCTH; (OPMHPOBAHUE COBPEMEHHOMN
IPUPOJOCO0Opa3HONH KapTUHBI MHpPAa B MHPOBO33PEHMH, TI'PAXKAAHCKOM OTBETCTBEHHOCTH,
JTyXOBHOCTH U KYJBbTYpBI.

[TporpammMa HampaBiieHa Ha PELIEHUE CASAYIOINX 3a4a4:
cucreMHoe (opMHUpoBaHME 3HAaHUH 00 OCHOBaXx HAayku OHOJIOTMM B KOHTEKCTE €€
UCTOPUYECKOTO PA3BUTUS U HAa YpPOBHE MNPOPHIBLHOIO OOYYECHHs IIKOJIBHUKOB; OBJIAJCHHE
crioco6amu J0ObIBaHHS U TBOPUECKOTO MPUMEHEHHSI STUX 3HAHUI;

(dbopMHEpOBaHKE HAYYHOTO MUPOTIOHUMAHHUS KaK KOMIIOHEHTA HAYYHOTO U MPUPOJ0CO00pa3HOTO
MHUPOBO33PEHUS U KaK YCJIOBHUS MOHMMaHHs I'yMaHUCTHYECKUX, 3KOKYJIbTYPHBIX LIEHHOCTEH U
MPUPOAOCO0OPA3HBIX OPUEHTUPOB B KU3HEHHOW MO3UIUH JIUYHOC TH;

pa3BUTHE JTMYHOCTH CPEACTBAMH MpeaAMeTa OUOJIOTUN Ha OCHOBE (DOPMHUPOBAHHUS 00IICYIeOHBIX
U TpeAMETHbIX  YMEHMH M HaBbIKOB,  y4eOHO-IIO3HABATEIbHOH  JIEATEIBbHOCTH
npoMIMPOBAHHOTO XapaKTepa Ha KOMIIETEHTHOCTHOM yPOBHE.

B ot0ope conepkanust Kypca OMOJIOTUH IIPOrpaMMa UCXOAUT U3 HAIMYUSA B HEM IISTH
OCHOBHBIX KOMIIOHEHTOB (3HaHUM, YMEHUN, [ICHHOCTHBIX OTHOLIEHW, 3JIEMEHTOB TBOPUYECTBA U
JMYHOCTHON KOMIIETEHTHOCTH), @ TAK)K€ M3 METOJI0JOTMYECKUX OCHOBAHMM TEOPUM DPA3BUTHUSA
OHMOJIOTUYECKUX TOHATHI B IIKOJHLHOM IMPEIMETE, COBPEMEHHBIX JOCTH)KEHUI HayKu OMOJIOTHH,
e MNPUKIAJHOTO M KYJIbTYpOJOTHYECKOTr0 3HAYEHMs, SKOJOIM3allud U IPEeeMCTBEHHOCTH
pa3BuBaroniero 00pa3oBaTEILHOrO MpoIecca.

IIpencraBnenHas mporpamMma ydeOHoro kypca Ouonorun 10-11 kmaccoB sBisiercs
HEIOCPE/ICTBEHHBIM IPOJIOJDKEHUEM IpOrpaMMbl M Y4€OHUKOB 1O Ouoioruu 5-9 kiaccos,
CO3JIaHHBIX aBTOPCKUM KOJUIEKTHBOM 1101 pyKoBoJACTBOM npodeccopa VM.H. ITonomapesoii (131.
ueHTp «Benrana-I'pad»), B KOTOphIX ypOBEHb OHOJIOIMYECKOTO OOpa30BaHMsSI B OCHOBHOM
HIKOJIe 3aBeplIaercs oOmedunonorndeckuM KypcoM «buonorusi» st 9 knacca. [lostomy
HacTodAl@as nporpamma no Ouosoruu Juist 10-11 kmaccoB mpencTaBisieT Marepualbl, Oosee
BBICOKOTO ypoBHs oOyueHus. Eciau B 9 kiacce (OCHOBHOHM ypoBeHb 001Iero oOpa3zoBaHMs)
nporpaMMa Kypca OMOJIOTMH TpegycMaTpuBajla M3yd€HHE OCHOBOIIOJIAraloIllMX MaTepHalioB
BaXHEHIINX oOnacTelt OMOJIOrMUecKo HayKH (IIUTOJIOIMH, T€HETUKHU, SBOJIOLUOHHOIO yYeHHUS,
9KOJIOTHUH U JP.) B UX PSIONOJI0KEHHOM U3JI0KEHHUH 10 00JIacTsAM HayKH, TO B IporpaMMme Kypca
6uonornu 10-11 kmaccoB H3/0KEHHE Y4EOHOIO COJAEp)KaHHs MPEACTaBIEHO IO-HOBOMY —
B UHME2PUPOBAHHOM BUJIE U B CUCMeMe CMPYKMYPHbIX YpOGHel opeanusayuu dcusny. 11pu 3rom
U3JI0KEHWE OCHOBHBIX  TIOJIOKEHUM, Teopuid ¥  MPUKIAAHBIX  aclleKTOB  OHOJIOTMU
OCYyIIECTBIIsIeTCS Ha (OHE HU3YyYEHHUs CBOWCTB OMOCUCTEM pa3HBIX CTPYKTYPHBIX YpPOBHEM
OpraHu3aly >KU3HU: MOJIEKYJIIPHOM, KJIETOYHOM, OpPraHM3MEHHOM, HOMYJISIMOHHO-BUIOBOM,
OMOreoLeHOTUYECKOM U OuochepHOM.

IIpy TakOM H3MOKEHUM BKJIIOYAIOTCS OCHOBOIIOJIAraolie OO0IIeOHOI0rnYecKHe
MaTepuaibl O SBICHUSIX W 3aKOHOMEPHOCTAX JKMBOM TpUpOABI ¢ yd€ToMm Oolee
npoHIMPOBAHHOTO PACKPHITHSI OCHOB HayKu Onosoruu. [Tomo0HOe M310KeHUE TPOBOAUTCS Kak
C IeJbI0 aKTyalM3alli paHee MPUOOPETEHHBIX 3HAHUN, TaK M B LEISAX WX PACIIUPEHUs U
yrIIyONeHHsl, Ha YTO OPUEHTHPYIOT TpeOOBaHMsI HOBOT'O FOCYIapCTBEHHOIO CTaHJapTa cTapiien
(MOJTHOM) MIKOJIBI IO U3YYEHUIO OMOJIOTUN Ha TPO(PUIBHOM YPOBHE.

WHTerpupoBaHHbIN MOJIX0/ M3JI0KEHUS 00I11e0M0I0OrnYecKoro MaTeprana 0 CBOHCTBax
YKUBOM MPUPOIBI UCIIOIB30BaH U JJISl TOTO, YTOOBI yUEHUKH BOCIIPUHUMAIH Kypc «buonorus» He
Kak TIIOBTOPHOE, XOTsd U Oojee T1iyOOKOe pacKkpelTue y4yeOHOro Mmarepuana, a



KaK Hosoe cofiepkaHue. JJst 3Toro B M3J10)KEHUU CBOMCTB TOT'O WJIM HHOTO YPOBHS OpraHU3aluu
KU3HU UHTETPUPOBAHBI MaTepUaibl O TJIABHEUIINX COOBITHSIX KUBOW MPHUPOIBI, CBOHCTBEHHBIX
JaHHBIM ypoBHsM. Tak, B coiepkaHuu OHOC(HEpHOro YPOBHS HPUBOAATCS MaTepHalbl O
MIPOUCXOXKICHUN >KUBOTO BEIIECTBA, OMOr€OIEHOTUYECKOTO — 00 IKOJIOTMYECKUX SIBICHUSX,
HOMYJSIIHOHHO-BUAOBOTO — O BHJE, OIS, BUJ000OPa30BAHNH, TPOUCXOKICHUN YEJI0BEKa
U DBOJIIOIIMOHHOM YYE€HHMH. TOT K€ IOAXOJl HCIOJIb30BaH IMPHU HU3JIOKEHUU MaTEpUANIOB IO
JPYTUM YPOBHSIM OpraHH3aluy KU3HU. DTO JAeTaeT yueOHoe coaepkanue Kypca ouosnoruu 10-
11 xnaccoB, 601ee EMKUM, 000OIIEHHBIM U UHTEPECHBIM IS YHAIUXCSL.

B 10 wimacce wusnoxkeHue Y4eOHOTO COJEp)KaHUS MPHUBOJUTCS HA MPUMEpE
o6uochepHoro, OHUOTr€ONEHOTUYECKOTO U IMOMYJISIUOHHO-BUIOBOIO YPOBHEH OpraHu3aluu
xu3Hu. B 11 kjacce wuA€r mnpojoinKeHWE PpacKpBITHS COAEp)KaHUs Kypca Ha MpHUMeEpe
OpPraHU3MEHHOT0, KJIIETOYHOTO U MOJIEKYJISIPHOTO ypoBHEH >ku3HH. Takas mociaenoBaTebHOCTh
U3y4eHHs cofepkaHusi Omonoruu mos3BoisieT B 10 kiacce Oojee mMoapoOHO O3HAKOMHTHCS C
ydeHHeM o Ouocdepe , ¢ OCOOECHHOCTAMH OHOTEeOlCeHO30B (PKOCHUCTEM), C MpOIEccaMu
MHOT000pa3usi BUIOB, uToOkI 3aTeM (B 11 Kiacce), Ha OCHOBE 3TUX 3HAHUU U3ydaTh CBOHCTBA
OpraHu3Ma, KJI€TKH U MaTepuajbl O MOJIEKYJISIPHBIX OCHOBAX KU3HU.

ILnanupyemMble pe3yJbTAaThl 0CBOCHHS Kypca

BoinyckHuK Ha 6230BOM YPOBHE HAYYMTCH:

* pacKphIBaTh Ha MPUMEPAX POJIb OHOJIOTHH B (POPMHUPOBAHHH COBPEMEHHOI HAay4yHOI KapTHUHBI
MHUpPA U B IPAKTUYECKOHN EATEIbHOCTH JIIO/ICH;

* IOHMMATh U ONKCHIBATH B3aMMOCBSI3b MEX/y €CTECTBEHHBIMU HayKamu: Onoyorue, pu3nkoi,
XUMHUEH; YCTaHABIUBATh B3aUMOCBS3b IIPUPOIHBIX SBIICHUM;

* IOHUMATh CMBICII, pa3nyaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEX]Y OCHOBOIIOJIArAIONIMMHU
OMOJOTUYECKUMHU MOHATHSAMU: KJIETKa, OpraHu3M, BU, SKOocUcTeMa, brochepa;

* CIIOJIb30BaTh OCHOBHBIC METOJAbl HAyYHOTO IIO3HAHMA B YYEOHBIX OHOJIOTHMYECKHX
UCCIICIOBAaHHSX, TIPOBOJAUTH SKCIIEPUMEHTHI MO0 M3YYEHUIO OMOJOTMYECKHX OOBEKTOB SIBIICHHIA,
OO0BSACHATH PE3yIbTAThI SKCIIEPUMEHTOB, aHATU3UPOBATH UX, POPMYITUPOBATH BHIBO/IBI;

* popMynMpoBaTh TUIOTE3bI HA OCHOBAHMM TPEATIOKEHHOW OMOIIOTMYECKON HHPOpMAIUH H
npeJiaraTb BapUaHThl IPOBEPKU THIIOTES;

* CPaBHUBATh OMOJIOTHYECKHE O0BEKTHI MEXKIY COOOH MO 3aJaHHBIM KPUTEPUSM, JIe1aTh BBIBOBI
Y YMO3aKJIFOUEHHS HA OCHOBE CPaBHEHMS;

* 000CHOBBIBaTh E€AMHCTBO JKMBOM M HEXHBOW NPUPOJBI, POICTBO >KHUBBIX OpPraHU3MOB,
B3alMOCBS3M OPraHU3MOB U OKPY’KaIOIel Cpe/ibl Ha OCHOBE OMOJIOIrMUECKUX TEOPUil;

* IPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COEIMHEHUN KiIeTKU (OeNKoB,
KHUPOB, YIIIEBO/I0B, HYKIEUHOBBIX KHCIIOT);

* pacrio3HaBaTh KJIETKU (IIPOKApUOT M JYKapHUOT, PACTEHUN M >KMBOTHBIX) IO OMMCAHHIO, Ha
CXEMAaTUYECKUX H300paKEHUSX; YCTaHABIUBATh CBS3b CTPOEHUS U (PYHKIMI KOMIIOHEHTOB
KJIETKH, 000CHOBBIBATh MHOT00Opa3ue KIIETOK;

* pacro3HaBaTh MOMYJISALUI0 U OMOJIOrMYECKHI BU 10 OCHOBHBIM IIPU3HAKaM;

* ONUCHIBATh (PEHOTUI MHOTOKJIETOYHBIX PACTEHMM M JKMBOTHBIX MO MOP(OIOrHuecKkoMy
KPUTEPUIO;

* 00BACHATH MHOTO0Opa3ne OpraHu3MOB, IPUMEHSIS IBOJIIOIIMOHHYIO TEOPHUIO;

* KJIaccu(pUIUPOBaTh OHOJOTMYECKHE OOBEKTbl, Ha OCHOBAHWU OJHOTO WJIH HECKOJIBKHX
CYILIECTBEHHBIX MPHU3HAKOB (THUIbI MUTAHUS, CIOCOOBI ABIXaHUS U Pa3MHOKEHUS, 0COOEHHOCTH
pa3BUTHSA);

* 00BSACHATH MPUYMHBI HACIIEJCTBEHHBIX 3a00JIeBaHUil;



* BEIBJIATH M3MEHUMBOCTH Yy OPraHU3MOB; OOBSCHATH NPOSBICHHE BHUJOB H3MEHYMBOCTH,
UCTIONB3Ys ~ 3aKOHOMEPHOCTH  HM3MEHYHBOCTH; CpPaBHHMBaTh  HACIEICTBEHHYIO "
HEHACJIE/ICTBEHHYIO U3MEHYHBOCTB;

* BEIIBIIATH MOp(osiornueckue, (pU3nOIOTHUECKUE, MOBEACHYECKHE aJaNnTaliid OPraHu3MOB K
cpezne oOMTaHMs U IEHCTBHIO SKOJIOTUYECKUX (PAKTOPOB;

* COCTABIIATH CXEMBI IIEPEHOCA BELIECTB U DHEPTHH B 3KOCHCTEME (LI MUTAHHSA);

* IPUBOJUTH JI0KA3aTEIbCTBA HEOOXOAMMOCTH COXPaHEHHsI OMOPa3HOO0pa3Hs Al yCTOHYMUBOTO
Pa3BUTHS U OXPaHBl OKPYKAIOIIEH Cpe/ibl;

* OIICHMBATh JIOCTOBEPHOCTh OWOJIOTMYECKOM HH(OpMAIUK, TOJYYeHHOH U3  pa3HBIX
WCTOYHHMKOB, BBIICNATh HEOOXOAMMYI0 HH(OpMAaNWIO UIs HCIOJb30BAaHHS €€ B Y4eOHOM
NIEATEIFHOCTH U PEIICHUH MTPAKTUYECKUX 3a/1a4;

* [IPEJICTABIIATH OMOIOTHUECKYIO MH(OPMAIMIO B BUJE TEKCTA, TaOIMIbI, rpaduKa, JuarpaMMbl
U JIeJIaTh BBIBOJIBI HA OCHOBAHUU MPEICTABICHHBIX JTAHHBIX;

* OLICHUBATh pOJIb JOCTM)KEHHH TE€HETHKH, CEJEeKIHWH, OHOTEeXHOJOTMH B IPAKTUYECKOU
NIeATEILHOCTH YeJI0BeKa U COOCTBEHHOM JKU3HH;

* OOBSCHATH HETATHBHOE BIUSHHE BEIIECTB (AJIKOTOJISA, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) HA
3apOABIIIEBOC Pa3BUTUE YETIOBEKA;

* O0BSICHATH MOCIIEACTBUS BIMSHUS MyTareHOB;

* 00BSICHATH BO3MOXKHBIE IIPHYMHBI HACTIEICTBEHHBIX 3a00JICBaHUI.

BoinyckHUK Ha 0230BOM YPOBHE HOJIYYUT BO3MOKHOCTD HAYYUTHCH:

* 1aBaThb  HayyHOe OOBsACHEHME OHOJOrMYecKMM  (akTaMm, IpoleccaM,  SBICHHSM,
3aKOHOMEPHOCTSM, UCII0JIb3Ysl OMOJIOTHYECKUE TEOPUH (KJIETOYHYIO, 3BOIIOLMOHHYIO), YUEHHE O
6uocdepe, 3aKOHBI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUUBOCTH;

* XapaKTepU30BaTh COBPEMEHHBIC HANpPABICHUS B Pa3BUTUU OHOJOTHH; OIHMCHIBATH WX
BO3MO>KHO€E HCII0JIb30BaHUE B IPAKTUYECKON JESITEIBHOCTH;

* CPaBHUBATH CIIOCOOBI JI€TCHUS KIETKU (MUTO3 U Meil03);

* pemiath 3a/1a4M Ha noctpoeHue gpparmenta sropoi nenu AHK no npeanoxxeHHomy pparmeHty
nepsoit, ”PHK (MPHK) no yuactky /IHK;

* pemarh 3a7a4u Ha OIPEIEICHUE KOJINYECTBA XPOMOCOM B COMAaTUYECKUX M MOJIOBBIX KIIETKAX,
a TaKKe B KJETKax Iepei HayaJloM JeJleHus (Meio3a WM MHTO3a) M 10 €ro OKOHYaHWUU (A
MHOTOKJIETOYHBIX OpPTraHU3MOB);

* pemiath TEHETUYECKHE 33Jayd Ha MOHOTMOPHIHOE CKpEUIMBaHUE, COCTaBISATh CXEMBI
MOHOTUOPUJHOTO  CKPELIUBaHMs, TNPUMEHssI 3aKOHBl HACIEJCTBEHHOCTH M  HCIOJIB3YS
OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

* YCTaHABJIMBATh THUI HACJIEJOBAHMS W XapakTep NpOSBICHHS IMpH3HAKa M0 33JaHHON cXeme
POZIOCIIOBHOM, TPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH;

* OLICHUBATh PE3YJIbTAThl B3aUMOJECHCTBUS UYEJIOBEKAa U OKPYXKAIOIIEH Cpellbl, IPOrHO3UPOBATh
BO3MOXXHBIE  IIOCJIEJCTBUS  JACSATEIBHOCTH 4YEJIOBEKAa JJIs  CYIIECTBOBAHMS  OTAEIBHBIX
OMOJOrN4YecKUX 00BEKTOB U LIEBIX MPUPOIHBIX COOOIIECTB.

TemaTrnueckoe muianupoBanne 10 kiaace
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TemaTuueckoe IJIAHUPOBAHUE 11 kaace

Ne | HaumenoBanue Coneprxanue Dopmbl Bcero B Tom uncie
/Tl | pa3/ieTIoB U TEM BOCITUTAHUS paboThI 4acoB JIaGoparo 3auér IMpax
pHas THYEC
paborta Kas
pabort
a
1 | OpranusmMeHHBbIN WnTennextyanbHoe JEKIUS 17 3 1
YpPOBEHb OnHOKIIETOUYHBIE |
OpraHu3annuu MHOTOKJICTOYHBIE
KHU3HU OpraHu3MBI.
OcHOBHbIE TPOIIECCH
KHU3HEICATEIEHOCTH
OJHOKJICTOYHBIX U
MHOTOKJIETOUHBIX
OpTaHN3MOB.
2 | Knetounsrit DKOJIOTHYeCKoe MPAKTHKYM 9 2 1
YPOBEHb Kunertka kak stan
opranuvsanuu 3BOJIFOIIMHU KHUBOI'O B
JKU3HU HACTOPHUH 3EMIIH.
3 | MonekynsapHbIi WuTennexryanpHOE BUJIEOYPOK 9 1
YPOBEHb XUMHUYECKUH COCTaB
NIPOSIBIICHUS B )KUBOH KJIETKE.
XuMH4eckue
KHU3HU .
MPOLIECCHI B KMBOM
kyetke CXoaCTBO
XHMHYECKOTO
COCTaBa MOJIEKYJI
KHNBbBIX CUCTEM KaK
JI0Ka3aTeNIbCTBO
POZCTBA Pa3HBIX
OpTaHU3MOB.
Uroro 35 5 3
B 11 knacce

COAEP KAHUE YYEBHOI'O TIPEJIMETA

10 kiaace

Pa3nen 1. BBenenue B kypc oomieii 6nosiorum (6 1)
Buosorus kak Hayka W ee NMPHUKJIAJHOe 3HAYeHHe. BBenenue: buonorus — Hayka o
KUBOM. Ompacau 6uonoeuu, ee cesa3u ¢ opyeumu Haykam buomormueckoe pazHooOpasue Kak

HpO6JICMa B HUCTOpHU HAYKHU OHOJIOTHH.

[IpakTuyeckas Ouonorus u ee

3HA4YCHUC.

buorexnonorus. buonuxka. Ponb OHOJIOTHMUECKUX 3HaHUM B (QOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHOHAaY4YHOW KapTUHBI MUpA.

OOmue OMoJIOrMYecKHe SIBJEHUS W MeTOAbl MX HcciaeaoBaHus. OCHOBHEIE CBOMCTBa
*ku3HU. OOImmMe Npu3Haku OUONOTHYECKUX cucTeM. OTIUYMTENbHBbIE MPU3HAKU JKUBOTO U




HEeXUBOro. OnpezieNieHne MOHATHUS «KU3Hb». brocucrema kak 00beKT U3yueHHsi OMOJIOTHH U KaK
CTPYKTypHasi eANHHIIA KUBOI Marepuu. CTpyKTypHbIE YPOBHH OpPraHU3allUU KUBOU MPUPOIbL:
MOJICKYJISIPHBIA, KIIETOYHBIA, OPTaHU3MEHHBIH, MOMYISIIIHOHHO-BUI0BOM, OMOTEOIIEHOTHYECKU,
OuochepHBI.

Mertonsl OuoONOTMYECKUX UCCienoBaHuii. HalOmoneHue, SKCIEpUMEHT, OIHCaHuE,
U3MEpeHHe U OIpeAesicHHe BHJIOB — OWOJIOTUYECKHUE METOAbl M3YyYEHUS MPUPOJIBL.
MonenupoBanue 1 MOHUTOPUHT. OnpeienieHne BUJ0B paCTEHUM U KUBOTHBIX.

Paszgea I1. buocdepHblii ypoBeHb Opranu3anum ;ku3Hu (8 1)

Ocobennoctr 6uoCcepHOro YpOBHS )KUBOI MaTepuu.

Yuenue o omocdepe. [lonstue o 6mochepe. I'panuiel U cTpykrypa 6uocdepsl. YueHue
B.W. BepHaackoro o >KMBOM BELIECTBE M €ro OCOOCHHOCTSX. DYHKIMM >KUBOTO BEUIECTBA B
ouocdepe.

IIponcxoxnenue KMBOro BemecTBa. [ UIIOTE3bl MPOMCXOXKJIEHUS YKUBOTO BEIIECTBA HA
3emite, uX aHaiau3 U oreHka. COBpeMEHHBIE TUITOTE3bI MPOUCXOoXxAeHUs xu3Hu (A.U. Onapus u
JIx. Xonpaelin). @U3MKO-XUMHUYECKAs IBOJIONUS U pa3BUTHE OHOC(epbl. DTarbl BOSHUKHOBEHHS
KU3HU Ha 3emile. Dmanvl 360110YUU OP2AHUYEeCK020 Mupd U ee 3HA4YeHue 6 pa3sumuu
buocgepvi. XpOHOIIOTHS Pa3BUTHS KU3HU HA 3emite. DBOIOIUS OHOChEpEL.

Buocdepa kak riodanbHas Omocucrema. OyHKIMOHAIBHAS HEOAHOPOJHOCTH KUBOTO
BemiecTBa. OcoOEHHOCTH pactipenesieHus: Onomaccsl Ha 3emiie. KpyroBopoTsl BEIIECTB M MOTOKU
sHepruu B 6nocdepe. buonornueckuid KpyroBopoT U €ro 3HaueHue. buoreoxumuueckue UKIbI
B Onoctepe. buoeennas muecpayus amomos. MeXaHU3Mbl yCTOMYIUBOCTH OUOCHEPEHI.

YcaoBus kusnu B 6uocdepe. Cpenpl xu3HH Ha 3emiie. DKoJIOruueckue (HhakTopsl U UX
3HaYeHne. AOMOTHYECKHe, OMOTHYECKHE U aHTpororeHHsie (akropel. KommiekcHoe neiicTBue
dakTopoB cpenbl Ha opranu3M. Oduyue 3aKOHOMEPHOCMU BIUAHUA IKOJLO2ULECKUX (hakmopoe Ha
opeanuzm. 3akoH onmumyma. 3akon MuHumyma. buonoeuueckue pummol. Pomonepuoousm.

YenoBek kak xuteiab Oomocdepsl. ['mobdanbHbie W3MeHEeHHs B Ouocdepe, BbI3BaHHBIC
NEeSATCIIbHOCThIO  YelloBeka.  [IpoOiema  ycToWumBoro  pa3Butus  Ouwocdepsl.  Poib
B3aMMOOTHOIICHUI YeJIOBEKa U MPUPOIBI B pa3BUTUU Ouochepsl. JKugou mup u Kyromypa.

Paspnean I11. BuoreoneHoTu4ecKuii ypoBeHb OpraHu3anuu ;ku3Hu (7 4)

IIpupoaHoe coodiecTBO Kak 6MOreoeHo3 U IKOCHUCTEMA.

buoreoneno3 kak yactb Ouocdepsl. buoreomneHosbl Kak CTPYKTYpHbIE KOMIIOHEHTBI
o6uochepsrl. [loHATHA «OMOTEOlIEHO3», «OHMOLIEHO3» M <«KocucTeMay. [IOHATHS «KOTOM» U
«6uoron». CrpoeHue u cBoiicTBa OuoreoneHo3a (dkocuctemsl). CTpyKTypa 3KOCHCTEMBI.
[TpoctpancTBeHHass M BUIOBas CTPyKTypa OuoreoneHosa. [IpucrnocobieHus OpraHu3MoB K
COBMECTHOM >XM3HU B OuoreoneHo3ax. MyHKIHMOHaAIbHbIE KOMIOHEHTHI SKOCHUCTEMbI. THIIBI
cBsizell M 3aBUCHMOCTEH B OuoreorneHo3e. CHCTEMBbl «XUIIHUK-KEPTBa» U «I1apa3UT- XO3SHH».
[TumieBble CBA3M B SKOCUCTEME. DKOJIOTMYECKHE HUIIM U KU3HEHHbIE (OPMbI OPraHHU3MOB B
OuoreoreHo3se.

Tpoduueckue ypoBHU. Tunvr nuwesvix yeneu. [lupamuner  uucen. [lpaBuia
HKOJIOTHUECKOM mupamMuibl. KpyroBopoT BeliecTB U MpeBpalleHusl 3HEPTuK B OMOTreo1eHo3e.

Camoperynsius B 9KOCUCTEME. Y CTOWYUBOCTh U JUHAMHKA 3KOCUCTEM. 3apOKIACHHE
U cMeHa OmoreoneHo3oB. [louamue o cykyeccuu. Cmaouu passumus 6uozeoyeno3o6. CyTouHbie
Y CE30HHbIE U3MEHEHUS B OMOTEOIIEHO3E.

MHuoroo0pa3ne 0MOreoneHo30B M HMX 3Ha4deHHe. BogHble SKOCHCTEMBI U CYXOIyTHBIE
OuoreoneHo3bl. VcKkyccTBEeHHbIE OHOr€OLEHO3bl — arpo’KOCHUCTEMBbI  (arpoOHOLIEHO3bI).
CpaBHUTENbHAS XapaKTEPUCTHKA €CTECTBEHHBIX IKOCUCTEM U arpOdIKOCUCTEM.

CoxpaneHnue pa3HoOOpa3usi HKOCHUCTeM. BrnusHue AeqaTeIbHOCTH YeJIoBeKa Ha
6uoreoneHo3sl. lcnosnb3oBaHre OHOr€OEHO30B B HCTOPUM YEJIOBEYECTBA. DKOJIOTHYECKUE
3aKOHBI PUPOOTONIb30BaHus. JKuBas mpupoia B IUTEpaType U HapOJHOM TBOPUYECTBE.

Paznen IV. [lony1siuOHHO-BHI0BOH YPOBeHb Opranu3anuu xu3nu (14 1)

Oco0eHHOCTH MOMYIISIIIMOHHO-BUI0BOTO YPOBHS KU3HU.



Bux u BupooOpasoBanme. Bun, ero xapakrepuctuka U cTpykTypa. Kpurtepunm Bupa.
[Tomynsiiust Kak CTPYKTypHas eJUHHIA BUAA U Kak ¢opMa ero cymectBoBanus. [lomymsmus kak
CTPYKTYPHBIM KOMIIOHEHT OMOreo11eH030B. THUIbl NOMyJIsaLui.

[Momymsimust Kak »dieMeHTapHass enuHuna osBoiouuu. llonarue o reHodoHae
nonynsiun. Mcenenosanus C.C. YerBepukoBa. IloHsATHE 0 MHUKPO3BOMIONMU U 00p a30BaHUU
BUJIOB. JJIeMEHTapHble (PakTop bl 3BOJIOUUHU. JIBIDKYIIME CHUIIBI 3BOJIOUMHU. EcCTecTBEHHBII
0TOOp - TJIaBHBIN IBUKYIIHH (pakTop 3BomrOnHH. DOPMBI €CTECTBEHHOTO 0TOOpa. B3anMocCBs3h
JBUKYIIUX CUJT 3BOIONMH. Buioo6pa3oBanue - mpoiiecc yBeJIMYeHHs BUI0B Ha 3eMile.

IIponcxoxnenue W 3Tanbl BOJIOLMHU 4esOBeka. MecTo 4yernoBeka B CHCTEME JKUBOTO
mupa. [lonstus «romuHHIB» U «OHTUAbI». I[IpenmecrBeHHuKH uenoBeka. [lomymsiuonHas
KOHLENIUS TNPOUCXOKJIEHUS YeJIOBeKa. OTalbl HBOJIOLMU 4YesloBeKa. Mcmopus u3yyeHus
anmponozenesda.

Oco0eHHOCTH 3BOIOLUY YeJI0BEKA. YeIoBeK KaK YHUKAIbHbBIN B MJ1 )KUBOM ITPUPOJIBI.
[TonuTunuunelid Xapaktep Buaa YenoBek pa3yMHbIA. Paccenenue uenoseka no 3eMHOMY
wiapy. YenoBedeckue pacbl U TUIOTE3bl MPOUCXOXKACHUS pac. Haxooku naneonumuueckozo
yenogexa Ha meppumopuu Poccuu.

Yuyenune 00 3BoJIOLIMH M ero 3HavyeHue. Pa3BuTHE 5BOJIOLMOHHBIX HJEH B HUCTOPHUH
ouonorun. 3nauenue padot K. Jlunnes, XK-b. Jlamapka u somtormonnoi Teopun Y. JlapBuHa.
Yuenne Y. JapBunHa 00 »HBomonuu. Poib 3BOMIONHOHHONW TeopuH B (HOPMHUPOBAHHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHOI KapTUHBI MHUpA.

Cunrernueckast Teopusi HBoMOUMHU. (OCHOBHBIE 3aKOHOMEPHOCTU  SBOJIIOLIMH.
Pesynbratel sBomonn. @opMupoBaHue IPUCIIOCOOICHHOCTH K cpene oouTtanus. OOpa3oBaHue
HOBBIX BU10B. CiocoObI BU1000pa3oBaHusi. MUKPO- U MaKpOIBOIIOIHUS.

JlokazaTenbcTBa SBONIONUU KUBOM MpUPOAbl. buoreHernyeckuil 3akoH. 3akKoH
3apO/IBIIIEBOIO CXOCTBA.

OcHoBHbIE HaNpaBJiICHUs HBOIOLUU: apoMopdo3, uauoagantanus, gerenepanus (A.H
CeseprioB, M.W. IlImanbraysen). [IpuunHbl OHOJIOTHYECKOrO TMporpecca U OHOIOTHYECKOTO
perpecca. OcHOBHbIE apoMOp(O3bl B SBOIIONUH PACTEHUNW M KUBOTHBIX. CHCTeMa KHUBBIX
opraan3mMoB Ha 3emiie. CoxpaHeHHE MHOTOOOPa3us BUIOB - OCHOBA YCTOMYHUBOCTH OHOCHEPHI.

CoxpaHenne Ouopa3HooOpa3usi — HacylmIHasi 3ajJadya 4ejoBedecTBa. [Ipoliema
COXpaHEHUsI OMOJOTMYECKOro pasHooOpasus. I'eHOpOHI M OXpaHa pEeAKUX U HCUE3AIOIINX
BUJ0B. BceMupHas crpaTerus coxpaHeHMsl IPUPOJHBIX BUJIOB.

Jlabopamopnan padoma Ne 7 «XapakTepUCTUKHU BUIa»

1. Uzydyenue Mop¢oaoruueckux KpUTEpHEB BUAA HA JKUBBIX KOMHATHBIX PACTECHMSIX
WM repbdapuu U KOJUIEKIUSAX KUBOTHBIX. 2. BbliBiaeHHe Mop(osornueckux MpU3HAKOB MPHU
OINKCAaHUM PA3HBIX BUOB POja TPAAECKaHIUs (WM poAa OETroHus, eTaproHus).

11 kaace
Pa3nen V. Oprann3meHHblil ypoBeHb xuBoi MaTtepuu (16 1)

Opranmsm kak Omocucrema. OIHOKJIETOYHBIE W MHOTOKJIETOUHBIE OPTaHU3MBL. TKaHU,
Op2aHbl, CUCMEMbl OpP2aH08, UX B3AUMOCEA3b KAK OCHO8A UYEOCMHOCMU MHO2OKIeMOYHO20
opeanuzma. I'omeoctaz. (OCHOBHBIE TIPOLECCHl  KU3HEIEATEIBHOCTH OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB. THIIBI MUTaHUS M CIOCOOBI JOOBIBAHUS MUILM OpPraHU3MaMHU:
reTepoTpodsl (canpompodhul, napasumsl,  XUWHUKU) 1 aBTOTPODBI (Xemompoghwvi u
¢omompoghet). Perymnsiius mporeccoB KU3HEACITETbHOCTH OPTaHU3MOB.

Pa3mHokeHue M pa3BuUTHe OpPraHu3MoB. BocrpousBejeHHe OpraHu3MOB, €ro 3Hau€HHeE.
Tunsl pasmHoxkeHus. becrionoe u MosoBoe pa3MHOKEHHUE, €ro 3HaueHue. OII0JOTBOPEHHUE U
ero 3HaueHue. DBHemHee W BHyTpeHHee OIUIOJIOTBOPEHHE Yy KUBOTHBIX. JIBoiiHOE
OIJIOJJOTBOPEHHE Y  LBETKOBBIX  pacTeHUU. Kuzmennvle  yukavl U uepedosaHue
nokonenuu. IHAMBUIyallbHOE ~ pa3BUTHE  MHOTOKJIETOYHOTO  OpraHu3ma  (OHTOTEHE3).
OMOpHOHaNbHOE M TOCTIMOPHOHAIBHOE pa3BUTHE OpraHu3MoB. llpuumMHBI HapyiieHui
pa3Butus opranu3moB. [locneacTBusl BIUSHUS aJIKOTOJsl, HUKOTHHA, HAPKOTHUYECKUX BEILECTB
Ha pa3BUTHE 3apO/bIIIA YEIOBEKA.



OcCHOBHBIE 32aKOHOMEPHOCTH HACJIECTBEHHOCTH H U3MeHYUBOCTH. HaciencTBEeHHOCTh U
U3MEHYMBOCTh - CBOWMCTBA OpPraHmW3MoOB. V3MEHUYMBOCTH NPU3HAKOB OpPraHU3Ma M €€ THIIBL
I'enetuka. Mcropun pa3BUTUS T€HETUKU.

Metonbl reHeTUKH. MeToabl M3y4eHUsl HACIEACTBEHHOCTH 4YesloBeKa. |'eHeTnueckas
TEPMUHOJIOTUSL M CHUMBOJUKA. (OCHOBHBIE TMOHSATHA TEHETHKUA. [eHbl W MpU3HAKH.
3aKOHOMEPHOCTU HAcCJIeI0BaHUs, yCTaHOBIEHHbIE [. MeHaenem, ux LHUTOJIOTHMYECKUE OCHOBBI.
MoHorubpuaHoe u TMruOpuIHOe CKpelBaHue. 3aKOHOMEPHOCTH CLETUIEHHOTO HACJIET0BAHMS.
3akon T. Moprana. BzaumopeiictBue reHOB. Teopus eena. Pazsumue 3nanuu o
ceHomune. ' eHOTUII Kak LEJIOCTHAs cucreMa. [ enom  uenosexka. XpOMOCOMHAsl  TEOPHUs
HACJIEJICTBEHHOC TH.

Onpenenenne mnosia. 'eHeTMKa I0Jla M HAclI€AOBAaHUE, CLEIUIEHHOE C IIOJIOM.
HacnenctBennsie Oone3Hu, UX NpoduIakTHKA. DTUYECKUE ACTEKThl MEIUIIMHCKON T'€HETUKU.
OcHoBHBIE DaKTOPHI, (hopMuUpyIOImIKE 310pOBhe YenoBeka. O0pa3 KU3HU U 3[J0POBbE YEIOBEKA.
Posib TBOpUeCTBa B JKM3HU YellOBEKa B 00IIECTBaA.

OcHOBHbBIE 3AKOHOMEPHOCTH M3MEHYMBOCTH. MI3MEHYNBOCThH MPU3HAKOB OpraHU3Ma U €e
TUNBl  (HAclIeACTBEHHAas M HEHACJENCTBEHHas).  3aKOHOMEPHOCTH  W3MEHYHMBOCTH.
HacnencrBenHnass W3MEHUMBOCTh: KOMOWHATHBHAasE HW MyTallMoHHas. MoaudukaonHas
n3MeHunBOCTh. Hopma peakuuu. Myrtanuu, ux mMarepuaibHas OCHOBA — HM3MEHEHUE T'€HOB U
xpomocoM. Buael myranmii 1 ux npuuuHbl. [lociaencTBusi BIUsHUS MyTarecHOB Ha OpPraHU3M.
Mepb! 3alUThl cpeibl OT 3arpsA3HEHHs] MyTareHaMu. Mepbl MPOQPMIAKTUKN HACJIEICTBEHHBIX
3a00JIeBaHU YeJIOBEKA.

Cesiekuus 1 OMOTEXHOJIOTHA Ha cJiyxk0e denoBeuecTBa. Cenekuus U ee 3agaun. Bxian
H.W. BaBunoBa B pa3BUTHE CENEKIMH. YUEHHE O IEHTPAaX MHOT000pasusi M MPOUCXOKICHHUS
KYJIbTYPHBIX PAacTeHHil. 3aKOH TOMOJIOTUYECKHX PsJIOB HACIEICTBEHHOW HW3MEHUYMBOCTH.
MeTtobl ceneKuuu, UX reHeTUYECKue OCHOBBL. OcobenHocmu cenekyuy pacmeHuil, HCUGommblx
U MUKPOOP2AH USMOS.

buorexHonorusi, ee HampaBlieHUs. OTUYECKHE AaCHeKThl MPUMEHEHHS] TEHHBIX
TEXHOJIOTHI. DTHYECKHEe acCHeKThbl Pa3BUTHS HEKOTOPHIX HCCIEJOBAHHM B OMOTEXHOJIOTUU
(KJIOHMPOBAHHUE YETIOBEKA, HAIIPABICHHOE U3MEHEHUE T'€HOMA).

MHoroo0pa3ue opranm3mMoB B mnpupoje. [lapcTBa npoKapHOTHUYECKUX OpPraHu3MOB, UX
pa3zHooOpa3ue u 3HaueHue B npupoje. LlapcTBa s3ykaproTHYecKUX OpraHM3MOB, UX 3HAYEHHE B
npupone. L{apcTBO HEKJIETOUHBIX OPraHU3MOB - BHPYCOB, HUX pa3HOOOpaszue, CTpOeHUE U
¢GyHKIIMOHMpOBaHUE B Tpupone. BupycHsle 3a0oneBanus. IlpoduiakTuka BHPYCHBIX
3a00J1eBaHUH.

Pa3nen VI. Kierounblii ypoBeHb Opranusanuu ;xu3um (9 u)

Kuerka kak 3Tanm 3BOIIOIMHU KMBOro B ucropum 3emum. L{uronorus - Hayka O KIIETKe.
Mertonbl nzyyenus kietku. M. [llneiinen u T. [lIBaHH - OCHOBOMOJIOKHUKHU KJIETOYHOW TEOPHHU.
OCHOBHBIE TOJIOKEHUS KIETOYHOU Teopuu. OCHOBHBIE MOJIOKEHUS COBPEMEHHOTO YYEHHUS O
KJeTke. MHOroo0pasue KiIeToK U TKaHEeH.

CTpoeHue KIETOK U BHYTPUKIETOUYHBIX oOpa3oBaHuil. OCHOBHBIE YacTH KJIETKH.
[ToBepxHOC THBIA KOMIUIEKC KJIETKH, €ro cTpoeHue U GyHkuuu. [{uTomnasma, e€ opraHouabl; Ux
cTtpoenue u QynHkuuu. SAapo, ero crpoenwe (QpyHkuuu. B3ammocBs3u ctpoeHuss u (QyHKUIUN
yacTel U OPraHOU0B KIIETKU.

XpOMOCOMBI, UX XUMHUYECKUI COCTaB, CTPYKTypa M (YHKIUH. 3HAYCHHE BUIOBOTO
MOCTOSTHCTBA 4Hclia, (GOpMBI U pa3MepoB XpoMocoM. ['oMoJOrHYHBIE U HErOMOJOTHYHbBIE
XPOMOCOMBI.

OcoOeHHOCTH  KJIETOK TMPOKapHOT M  J3yKapuoT. [Humore3sl BO3HUKHOBEHHS
AYKapUOTUYECKOU KIIETKH.

Kierka - reHeTuueckasi eIMHUIA ;KUBOI0. J/[eneHne KIeTKU: MUTO3 U Meno3. [loaroroka
KJIEeTKH K jaeneHuto. Kierounsit nuki. Marepdasza u mutos. daszel Mutoza. Meiio3 u ero ¢assl.
CX0/CTBO | pa3nyue MUTO3a U Melo3a. 3HaYeHHe MUTO3a U Meio3a. CoMaTHYECKUE U TTOJIOBBIS
KJIETKU. J{MTIJIONIHBIN U TarIouIHBIA HAOOp XPOMOCOM B KJIETKaX.



Pa3BuTHE MOJIOBBIX KJIETOK Y paCT€HUM U KUBOTHBIX. KileTka - OCHOBHAsi CTpYKTYypHast
u GyHKIMOHAIbHAS €IUHUIA >KU3HEIEATEIbHOCTH OJHOKIETOYHOTO W MHOTOKJIETOYHOIO
opranu3moB. KileTka - enumHuna pocra M pa3BUTHS oOpraHu3moB. Crnenuanusanusi KIETOK,
oOpa3oBanmne TkaHed. MHorooOpasue KJIETOK U TKaHU. [ apMOHUs, npupooocoobpasHoCcms u
ynpasnenue 8 xcusotl kiemke. Hayunoe nosnanue u npobnema yenecooopazHocmu 6 npupooe.
Pasznea VII. MoJiekyJIsipHbIi YPOBEHb OPraHU3alMu KU3HH (9 1)

XumMHu4ecKkHil COCTaB B KMBOH KJjeTke. OpraHMuecKue M HEOPraHUYECKUE BEILECTBA B
KJIETKe. XMMHMUYECKasi OpraHu3auus KJIEeTKHM. Makpo- U MHUKpO3ieMeHThl. X poiib B KIETKe.
OcHOBHBIE OHOIOJIMMEpPHBIE MOJICKYJBI KUBOM Marepun. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
OpraHMYECKHUX BELIECTB: OEJKOB, YIJIEBOJAOB, JHUIHIOB, HYKJIEHHOBBIX KHUCIOT. benku u
HYKJICHHOBBIE KUCJIOTHI, B3AaUMOCBSI3b UX CTPOCHUS M (DYHKIIMIA, 3HAUEHUE B KIIETKE.

Xumuyeckut cocraB xpomocoMm. Crtpoenue wu cBoictBa JIHK kak HocuTens
HacyencTBeHHou nHpopmarmu. Perumkamus JJHK.

XuMHYeCKHe NMPOLecChl B KUBOM KJIeTKe. BUOCMHTE3 B KMBBIX KiEeTKax. MarpuuHoe
BOCIIPOM3BOACTBO OenkoB. DoTOCHHTE3, ero poib B npupoae. CBETOBbIE U TEMHOBBIE PEAKLIUU
dorocuHTe3a. XEMOCHHTE3 U €ro poJib B mpupoie. MoseKyspHble MPOLECChl pacIlerIeHUs
BEUIECTB B 3JIEMEHTapHbIX Ouocucremax. Craauu sHepreTudeckoro oobmeHa. bpoxkenue u
neixanue. llpeoOpa3zoBanme oHepruu B KieTke. Ponb (epMEHTOB Kak peryisaTopoB
OMOMOJIEKYIISIPHBIX MpolieccoB. CXOACTBO XMMHUYECKOIO COCTaBa MOJIEKYJI KUBBIX CHCTEM Kak
JI0OKa3aTelIbCTBO POJACTBA pPa3HbIX OpPraHu3MoB. Poilb €CTECTBEHHBIX U HCKYCCTBEHHBIX
OMOMOIUMEPOB B OKPYXKAIOIIEH Cpejie.

Bpems 3k0J10rHYecKOil KYyJbTYPbl. XUMUUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeabl Kak
rio0anbHast dKoJorudeckas mpoodiema. OCo3HaHHE YEIOBEYECTBOM HEMPEXOJIICH HEHHOCTH
KU3HU. [ ymanucmuyeckoe co3Hanue u 0O.1a20208enue nepeo HCU3Hvio. IKOIOTHIecKas KylbTypa
- BayKHAs 3aj]a4ya 4eJI0BEUECTBA.

3axinroueHue: 00001IeHIe 3HAaHHUHM 0 pa3HOOOpa3uu KU3HH, IIPE/ICTaB

Kaﬂeﬂuapﬂo -TEMATHYICCKOC IIJIAHUPOBAHHUE 10 xaacce

Ne Tema Brimonaenue ®opma [Tpumeuanue(m
pa3aciia, YpOKa Tun I[aTa HpaKTquCKOﬁ qaCTHu | TEeMaTHU4YCCKOI' €phI 11O
KOJIUYECT ypoka | ¢akr | (;1abop.,TpaKTHY) 0 KOHTPOJIS peanu3anuu
BO 4aCOB IporpamMmsI B
IIOJTHOM
00BéMeE)
1.Beegernn | 1.Beenenne | UHM 1.09
€ B Kypc B KypC
o0mebnon | 001ednono
OTMYECKHUX | THYECKHX
SIBJICHHUI SIBJICHHI
(5 gac)
2.0OCHOBHBI | K 8.09
€ CBOMCTBa
JKU3HU
3.buocucre | g 15.09
Ma KakK
CTpYKTypHa
s eIUHNULA




JKMBOM
MaTepHH.

4 Metonpl
Ouosiornyec
KHX
HCCIIENOBAH
Hi.
MeTtoanka
OTIpE/ICIICHU
1
BuJ0B.([10)

22.09

5.3auéT 1Mo
TEME
«BBenenue
B KypC
001e6m0I0
THYECKUX
SIBIICHHI»

29.09

TecToBasi KOHTPOJILHAS Pad0Ta B HECKOJIBLKHX BAPHAHTAX W3
3a/IaHUIl pa3HOTO0 BHU/A.

3agannus co cBOOOTHBIMH KPATKHMU W Pa3BEPHYTHIMH
OTBETAMH.

3ajaHue HA COOTBETCTBHE.

3aganus Ha HaXOKAeHHe OLIUOOK B MPUBEAEHHOM TeKCTe.

2.buochep
HBIN
YPOBEHb
opraHm3zaig
U )KU3HU

(8 gac)

1.Yuenue
B.1.Bepuag
CKOIO0 0
ouocdepe.
Ponb
JKHBOTO
BEILIECTBA B
o6uocdepe.

N3yu.H
OBOTO
matep
najia

6.10

2.Teopun
Ouorenesa u
abuorenesa
0
MIPOUCXOK]
€HUU
>KUBOLO
BEILIECTBA.

13.10

3.Ucropus
pa3BUTHA
KHU3HU Ha
3emie

20.10

4.buocdepa
KaK

ro6anpHas
IKOCUCTEMA

10.11

5.Mexanus
MBI
YCTOWYHUBOC
TH
orocdepsl.

HWHM

17.11

6.
Ocobennoc
™
o6uochepHo
r'0 YPOBHS
JKU3HU U
€ro poJjib Ha
3emute.

(10)

HWHM

24.11

7.Bzaumoot
HOIIEHHE
YeJoBeKa U
TPUPOBI
Kak akrop
pa3BHUTHA

8.12

[IpuMeHATH 3HAHUS O
oumocdepe I OLICHKU
COCTOSIHHUS OKPY’Karomen
cpensl B XMAO u
CoBeTckoM palioHe.

ITpakTnueckas




6uochepsl
(10)

pabora

8.3auér mo
TeMe
«buocdepn
bIil YpOBEHb
KHUZHI»

01.12

TecToBasi KOHTPOJIbHASI PA00TA B HECKOJIbKHMX BAPHAHTAX M3
3aJaHuil pa3HOro BMJA.

3anaHus co cBOOOIHBIMHM KPATKUMH U Pa3BePHYTHIMHU
OTBEeTaMH.

3aganue Ha COOTBETCTBHE.

3aganus Ha HaXOK/AeHHe OIIUOOK B IPHBEACHHOM TEKCTe.

3.Ilomymsing
HOHHO-
BUJIOBOM
YPOBCHB
JKU3HUA

(12 gac)

1.Bun.
Kpurepuu
Buaa(/10)

WHM

13.12

2 Ilomynsig
1 KaK
¢dopma
CyIIlecCTBOBA
HUS
Buga(J10)

NHM

15.12

3.bIBHEYpPOU
HOE
MEpPOIPUAIT
ne
Ionynsus
KaK
OCHOBHas
eIMHAIA
9BOJIOLUH

16.12

4.Bumoobpa
30BaHHE U
ero
CII0COOBI

22.12

5.®unorene
THYECKHE
OCHOBBI
CHCTEMBI
MHOTO000pa3
WSl BUIOB

12.01

6.Yemosek
KaK
YHHUKaJIBHBI
¥ BUJ
JKMBOM
TIPUPOIHI.

19.01

7.0co0eHHO
CcTH
MOMYJISIIHO
HHO-
BHJIOBOIO
YPOBHS
xm3aA (J1O)

26.01

8.OCHOBHBI
e
3aKOHOMEPH
OCTH
9BOITFOLIUH. (

J10)

2.02

9.CoBpemen
HBIE
IIpE/ICTaBIIe

HWHM

9.02




HHS 00
3BOJIIOLIAN
OpraHnYecK
Oro MHpa.

10.EcTecte
HHBIN 0TOOp
1 ero
(hopMBL
HckyccTBen
HBIA 0TOOP
U €T0 POJb.

HWHM

16.02

11.0cHoBH
BIE
HaIpaBJIeHU
1
JBOJIIOLIHH.
IIporpecc u
perpecc B
JBOJIIOIHHA
JKHMBOM
TIPUPOIBI.

2.03

[IpakTrueckas
pabora

12.3a4éT 1o
TEME «
ITonynsanuo
HHO-
BUJIOBOH
YpOBEHb
JKU3HI

9.03

TecToBasi KOHTPOJILHASI pa60Ta B HECKOJIbKHX BAPHAHTAX M3
3ajlaHuii pa3Horo Buaa.3agaHusi co CBOOOJHBIMHM KPATKUMH U
pa3BepHYTHIMHM OTBETAMHU.

3aganne Ha COOTBETCTBHE.

3ajaHus HA HAXOK/AeHUe OIIUO0K B NPUBEEHHOM TEKCTE.

4.

buoreonen
OTHYECKHU
YPOBEHb
opraHusarg
WU KU3HU

(104ac)

1.buoreone
HO3 KaK
0COOBII
YpOBEHB
OpraHu3aIu
M JKM3HH.

JICKIIUA

16.03

2.buoreorne
HO3 KaK
MHOTOBHJIO
Bas
ouocucTemMa
U
JKOCHCTEMA

23.03

3. Tumsl
CBs3EH U
3aBUCHMOCT
el B
OHOreoIeHO
3e

6.04

4.Ycnosust
COXpaHeHHs
ycToiuuBoc
™
OHOreo1eHO
30B.

13.94

[TpakTuyeckas pabora

5.CMeHBI
OHOreo1eHO
30B U UX
HpI/I'—H/IHLI .

HWHM

20.04

6.MHoroo0
pasue
OHOreoIeHO

27.04




30B
cymu.Arpo
IIEHO3EI

7.Heobxomon
MOCTb
COXpaHeHHs
pasHoobpa3
HBIX
OGHOreoIecHO
30B.

4.05

8-9
DKoJIOru4ec
KU€ OCHOBBI
MIPUPOAOIIO
JIb30BaHUA.
[Ipuponnsie
coo0I1ecTBa
XMAO

11.05

18.05

3anmTa nNpoeKTOB

10.3auér
«Ororeonex
OTHYCCKHH
YpOBEHb
KA3HU

25.05

TecToBasi KOHTPOJIbHAsI pA00TA B HECKOJIbKHUX BAPHAHTAX M3
3aJaHuil pa3HOro Buaa.3aianus co cBOOOAHBIMU KPATKUMU U

pPa3BepHYTHIMH OTBETAMH.
3aganue Ha COOTBETCTBHE.

3az[am/m Ha HAXOKJACHUEC OIINOOK B MPUBECICHHOM TEKCTE.

Kanenpapno — rTemarnueckoe mianuposanue 11 kiaace

Ne Tema Tun
pasziena, KoM | ypoka YPOK BrimonHenne
YeCTBO YacOB a Jara npakrudeckoii yactn | Gopma [Ipumeyanu
daxt (J1abop,mpaKTht) TEMATUYECKOTO e
KOHTPOJIA (MepH o
peanu3anum
IIPOTPaMMBI
B IIOJIHOM
00BEME)
1.0pranuzme | 1.Oprammsm | nexun | 1.09
HHBII‘/'I CHHBIN a
yPOBEHS YPOBEHb
XKHU3HU U
OPTaHU3AAH | ero pons.
KU3HH

(18 gac)




2.0pranuzm
Kak
Omocucrema

8.09

3.uguBug
yanpHOe
pa3BuTHE
OpraHu3Ma.

15.09

4.PazmHoxe
HHE
OpraHUu3MOB

(10)

22.09

5.0OCHOBHEI
€ MOHATHUsA
T€HETUKHU

JICKIIU

28.09

6.3auéT
«OCHOBHBIE
MMOHATHSA
TEHETUKI»
T'ennr
TIPHU3HAKA

Uzyue
H.HOB
oro
Mmartep
nana

5.10

3auér «OCHOBHBIE
NOHSATHS F€HETHKH»

7.3MeHuYnB
OCTh
OpraHu3Ma:
MO TU(HKAI
HMOHHAS U
OHTOI'CHETH
yecKas

12.10

8.I'enorunu
yeckast
W3MEHYHUBOC
Tb U €€
MPUYUHBI

N3zyuy.
HOBOT

Mmarep
nana

19.10

9.IlposiBnex
ue
TeHETHIECK
nx
3aKOHOMEpPH
oCTel Ipu
MOHOTHOPH
JTHOM
CKpEIMBaH
uu

9.11

10-11
IIposiBnenu
e
TEHETUYECK
ux
3aKOHOMEPH
ocTel nmpu
JUTHOPHIH
oM
CKpEIIUBaH
WH.
Breypouno
e
MEpOIIPUST
ue
Pemenue
3a/1a4 Ha
JTUTHOPUIH
oe
CKpENIUBaH

Ypok
MPAaKT
UKYM

16.11

12.11




i(§

12 3auér 30.11 IIpakTuKyMm no
«OCHOBBI pelieHue
TEKHETUKI)Y reHeTHYeCKHX 32124
«Pemenue
3a7a4 ¢ 23.11
HCIIOJIb30Ba
HHEM
3aKOHOB
TEHETHUKH

13.I'eneTnk
a mouia.

14.®axrop K 712
BI
OTIpE/IEIISIIO
e
3I0POBbE
4EeJI0BEKA:B
JIUSIHUEC
MyTareHOB-
15.Bnusiaue
AJIKOTOJISI,
HUKOTHHA,
HapKOTHYEC
KHX
CpEICTB Ha 14.12
OpTaHu3M
yestoBeka. (

10)

16.TBopuec | g 24 .12 3amuTa npoeKToB
TBO B
JKU3HU
YeJIOBEKa.

17.BupycH K 11.01

ble
3a00JIeBaHA
ST ¥ MEpBI
00pBOBI €
HUMH

18.3auér mo 21.12 3a4ét mo Teme «Oprann3MeHHbIH YPOBEeHb OPraHN3aIHN
TeMe SKM3HH

«Opranusm
CHHBIN
YPOBCHB
OpraHu3aIu
Y KU3HU

2 Kierounsii | 1.Knerounsr | g 18.01
YPOBEHb Il ypOBEHb

JKHU3HU U
KHU3HHU
€ro poJib B

(104ac) IpUpPOJIE.

2. Knerka- K 25.01
JTar

3BOJIFOLIAHA
SKMBOTO B
HUCTOPUH
Seman

3.J1a6.pab. | n/p 1.02 JlaGoparopnas
«OCHOBHBIE padora

qacTH
KJIETKH, UX




CTpOEHHE U
CBOMCTBAY.

4. Jlenenue
KIIETKH
MHTO3 U
MeHo3.
Jla6.paboTa
«Mwuto3 B
KJIETKaX
KOpeIIKa

aykan(J10)

1/p

8.02

JlaGoparopnasn
pabora

5.Bueypoun
oe
MEpOIPUST
ue
Xpomocom
BI HIX
CTPYKTYypa
1 QYHKIUU

N3yuyn
0BOI'0

Marep
naja

9.02

6.locTike
HUS
MEJIULIMHCK
ol
TEHETHKH.

JICKIIU

7.Mukpobu
OJIOTHUs Ha
ciyxoe
4eJIoBeKa

N3yun
0BOI'0

MaTep
naja

16.02

8.Hctopus
pa3BUTHS
HayKH O
KJICTKE.

22.02

9.'apmoHus
u
nemnecoodpa
3HOCTB B
JKUBOH
PUPOJIC

1.03

10.3auéT o
TeMe
«Knerounsr
Il ypOBEHb
OpraHu3aIN
1 KA3HA»

15.03

3auyér no Teme «KJ1eTOYHBII YPOBEHb OPraHU3ALMH KU3HID)

3.Mounekynsp
HBII YpOBEHb
OpraHu3anuu
KU3HU
(74ac)

1.Monekyn
SIPHBIN
YpOBEHb
OpraHu3aIy
U U ero
0COOEHHOCT
u

Uzyu
HOBOT

Matep
nana

22.03

JlaGoparopnasn
pa6ora

2.OCHOBHBI
e
OHOTOIMME
pHBIC
MOJICKYJIBI
JKUBOH
MaTepUH

a/p

5.04

3.IIpouecc
bl CUHTE3a
MOJIEKYT B

12.04




JKUBBIX
CHUCTCMaAXx.

4. Monexy
SIPHBIC
MPOLIECCHI
paciieriexH
U B
JJIEMEHTApH
BIX
ouocucTemMa
X.

Nzyu.
HOBOT

Mmarep
naia

19.04

5. Xumuuec
KO€
3arpsi3HeHU
e
OKPY>KaIoI]
el cpenbl
KakK
riaobanbHast
SKOJIOTHYEC
Kas
npobiema.

26.04

6.Bpems
3KOJIOTHYEC
KoM
KyJbTYpPbI

24,05

7.3auéT mo
TEME «
MOJICKYJIISIP
HBIN
YpOBCHb
SKH3HHA

17.05

3a4yéT nmo TeMe « MoJieKy JISIPHBIH YPOBeHb KM3HM»




