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I[Inanupyemsblie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa
«bunoaorus»
JInuHOCTHBIE pPe3yJIbTAThI

* IPAKTHYECKOW 3HAYMMOCTHU U JIOCTOBEPHOCTH OMOJIOTHYECKUX 3HAHUH JUIs peleHHsI TI100aIbHBIX TPobaeM
YeJI0OBEUECTBA (PHEPreTUYECKOM, ChIPhEBOW, MPOJOBOJIBCTBEHHOM, 3/10pOBbsl U JIOJITOJETUS YEJIOBEKa,
TEXHOTEHHBIX KaTacTpo(, ro0aIbHOM SKOJIOTUH U 1p.);

* LIEHHOCTH OMOJIOTMYECKUX METO/I0B UCCIIE0OBAHUS OOBEKTOB HKHUBOU MPUPOJIBL;

* CJIOHOCTH M MPOTHBOPEYMBOCTH CAMOTO IPOLEcca MO3HAHU KaK M3BEYHOTO CTPEMJICHHUS K UCTHHE (Ha
IpUMepe UCTOPUU Pa3BUTHUS OMOJIOTHH);

* IEMCTBUS 3aKOHOB MPUPOJIBI U HEOOXOTMMOCTH UX y4eTa BO BceX c(hepax uenmoBeUecKOi NesITeTbHOCTH.

* YBAKUTEJIBHOI'O OTHOUIEHUS K JOCTHKEHHSIM OTE€UYECTBEHHOIN HAayKH, UCCIIEIOBATENIbCKOM AEATeIbHOCTH
pOCCUICKHUX OMOJIOrOB (ITATPUOTHYECKOE UYBCTBO).

* BOCIIPUATHS U IPE0Opa30BaHUs KHUBOM MPUPOJIbI IO 3aKOHAM KPacOThl;

* N300paXCHNS UCTHHBI, HAYYHBIX 3HAHWH B YyBCTBEHHOW (popme (Harmpumep, B IPOU3BEACHUSIX HCKYCCTBA,
HOCBSALICHHBIX HAYYHBIM OTKPBITUSM, YYEHBIM, 00BEKTaM KMBOI NPUPOJIBI);

* IPHUHATUS TPAruyeckoro Kak JpaMaTH4ecKo (opMbl BbIpaKEHUS KOH(MDIMKTAa HENPUMHUPUMBIX
IPOTUBOIOJIOXKHOCTEH, MX CTOJIKHOBEHMSI (Ha MPUMEPE BIIAOIINXCSI HAYYHBIX OTKPBITUI).

MeTtanpeaMeTHbIMH pe3yJIbTAThI

* OBJIQJICHHE COCTABJISIOUIMMH HCCIIENOBATENLCKON U MPOEKTHON NEATENbHOCTH, BKIIOYAs YMEHUS BUICTD
npoOJeMy, CTaBUTh BOIPOCHI, BBIABUTATh TMIOTE3bI, JaBaTh OINPEACICHUS MOHITHH, KIaCCU(UIIMPOBATH,
HAOMI0/1aTh, MPOBOJIUTH 3KCIEPUMEHTHI, AeNaTh BBIBOJABI W 3aKIIOUEHUS, CTPYKTYPHUPOBaTh MaTepual,
OOBSCHSTH, 10Ka3bIBATh, 3aIIUIIATH CBOU HJICH,

e yMeHue paboTaTh C Pa3HbIMU HCTOYHHUKAMH OWOJIOTMUYECKOW HH(pOpPMAIMHU: HAXOAUTH OMOJIOTUYECKYIO
WH(OPMAIIHIO B Pa3TMYHBIX UCTOYHUKAX

(Tekcte y4yeOHMKa, HAYYHO-TIONMYJISAPHOW JHUTeparype, OWOJIOTMYECKUX CJIOBapsX M CHPABOYHHKAX),
aHAJIM3UPOBATH U OLIEHUBATh MH(GOPMAITHIO, TPeoOpa30BLIBATh MH(POPMAIIHIO U3 OJTHOM (OPMBI B IPYTYIO;

* CHOCOOHOCTH BBIOMpATh II€NIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOHMX JEHCTBUSX M TOCTYNKax IO
OTHOIIICHHUIO K KUBOU MPUPOJIE, 3I0POBBI0 CBOEMY M OKPYKAIOIIUX

* YMEHHUE aJIeKBaTHO HCIIOJIb30BAaTh PEUEBBIE CPEACTBA ISl AUCKYCCHMM M apryMEHTAllMM CBOEU MO3UIIMH,
CpPaBHUBATH Pa3HbIC TOUKHU 3PEHUS, aPTYMEHTHUPOBATh CBOIO TOUKY 3pEHHUS, OTCTAaUBATh CBOIO MO3HIIHIO.

IIpeamMeTHbIe pe3yabTaThl

yuenuk 10 kjacca HayunThCs:

® XapaKTCPHU30BaATh BKJIA/ BBIJAIOINIUXCA YUCHBIX B PA3BUTUC OMOJIOTHYECKON HAYKH;

* XapaKTepu30BaTh Pojib OMOIOTHU B (POPMUPOBAHMH HAYYHOTO MUPOBO33PEHHUS;

* OLIEHUBATh BKJIaJ OMOJIOTHYECKUX TEOpUi B (POPMUPOBAHNE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa;

¢ BBIJICIATE OCHOBHBIC CBOMCTBA KMBOH Iprupoasl U OMOJIOTHYECKHUX CHUCTEM,

* IMETb IMpeJICTaBlIeHHE 00 YPOBHEBOW OpraHU3aI[MH KUBOW MIPUPOJIBI;

* IPUBOJINTH JOKA3aTEIbCTBA YPOBHEBOM OPraHU3aLlMU KUBOM IIPUPOJIBL;

* [IPEJICTABIATH OCHOBHBIE METO/IbI U 3TAIbl HAYYHOT'O UCCIICOBAHMS;

* XapaKTepPH30BaTh COJEPKAHNE KIETOYHOW TEOPUH W IMOHHMAThH €€ POiib B ()OPMHUPOBAHUN COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOM KapTHHBI MUDA;

® 3HATb UCTOPUIO N3YUCHUS KIICTKH,

* IMETh NPEJICTABICHHE O KJIETKE KaK IeJI0OCTHON OMOJIOTHYECKOM CUCTeME; CTPYKTYPHOU, GYHKIIMOHATBHOMN
1 TEHETUYIECKON CANHUIEC ) KUBOT'O,

* MPUBOJUTH JIOKA3aTEeNbCTBA (ApryMEHTALMIO) €IMHCTBA JKUBOW M HEKUBOW MPHUPOJBI, POACTBA >KHUBBIX
OpTraHu3MOB; * BBIACIATH CYHICCTBCHHBLIC IMPU3HAKH OPraHN3MOB (OHHOKJ’IGTO'—IHBIX n MHOFOKJ’ICTO‘-IHBIX),
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CpPaBHUBATh OMOJIOTHYECKHE OOBEKTHI, CBOMCTBA M MPOIECCHl (TUIACTHUECKUH W IHEPreTUYECKU OOMEH,
Oecrionoe U TMOJOBOE Pa3MHOXKEHHE, MHUTO3 M MeH03, SMOPHUOHANIBHBIN U MOCTIMOPHOHAIBHBIN MEPHO/,
OpsIMO€ M HEMpsIMOE pPa3BUTHE, HACIICACTBEHHOCTh M W3MEHUYUBOCTH, JOMHUHAHTHBIA M PEIECCHBHBINA) U
dbopMynupoBaTh BBIBOJIBI HA OCHOBE CPABHEHUS,

* TOHMMATh 3aKOHOMEPHOCTHM WHJUBUIYaIbHOTO Ppa3BUTHS OPraHU3MOB, HACIEJACTBEHHOCTH U
U3MEHYUBOCTH;

* XapakTepu3oBaTh cojaep:kaHue 3akoHOB I'. Mennensa u T. X. Moprasa u noHuMarh UX POJIb B
(dbopMUPOBAHNUY COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHBI MUPA;

* pelaTh JIEeMEHTApHbIC T€HETUYECKHUE 3a]]a4H, COCTABIIATh JIEMEHTAPHbBIEC CXEMbl CKPEIIUBAHUS;
MO0JIb30BaThCS COBPEMEHHOM N'€HETUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

* TPHUBOJIUTH JOKA3aTEIIbCTBA POJICTBA JKUBBIX OPraHU3MOB HAa OCHOBE IIOJIOKCHHUN TEHETUKH U
SMOPHOJIOTHH;

* OOBSICHATH OTPHIATEIHLHOE BIUSHUE AJKOTOJIsI, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BHUTHE
3apO/IbIIlIa YeTIOBEKA; BIMSHUE MyTareHOB Ha OPTraHU3M YelIOBEKa;

* XapaKTepU30BaTh HAPYIICHUS Pa3BUTHS OPraHU3MOB, HACJICACTBEHHBIC 3a00JIEBaHMs, OCHOBHBIC BU/JIbI
MYyTaLuii;

* 000CHOBBIBATH U COOIOIATH MEPBI MPOPIIIAKTHKH BPESIHBIX IPUBBIYCK (KypEeHUE, ATKOTOJIH3M,
HapKOMaHUs );

* BBISIBIISITH UICTOYHUKH MYTareHOB B OKpYKaromiei cpeze (KOCBEHHO);

* UMeTh npenacTaBienue o0 yuenuu H. . BaBuiosa o ieHTpax MHOToo0Opasus

yueHuk 10 kjacca moay4uT BO3MOKHOCTh HAYYHTHCS:

* IPOBOJUTH OMOJIOTMYECKUE UCCIICIOBAHUS: CTAaBUTh OIBITHI, HAOJIOIATh U ONKMCHIBAThH KJICTKH, CPAaBHHBATh
KJICTKH, BBIJICJIATH CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS KJIETKH U €€ OPraHOH/IOB;

* [10JIb30BaThCSI COBPEMEHHOW IIUTOJIOTUIECKON TEPMUHOJIOTHEH;

* IMETh MPEJICTABIICHHS O BUPYCaX U UX POJIH B )KU3HH JAPYTHX OPTaHU3MOB;

* 00OCHOBBIBaTh U COOJIOAATH Mepbl MPO(UIAKTUKH BUPYCHBIX 3abosieBaHuil (B Tom umcie BUY-
UH(pEKINN);

* HaXOAUTh OMOJIOTHYECKYIO MH(OPMAIIHIO B Pa3HbIX UCTOYHUKAX, ApPTYMEHTHPOBAThH CBOIO TOUKY 3PEHUS;
* aHAJIM3UPOBATH U OLIEHUBATH OMOJIOTUYECKYIO HH(DOPMAIIIO, TOTyIaeMyI0 U3 Pa3HbIX HCTOYHHUKOB.

* OBJIAZICBaTh YMEHUSAMHU M HaBBIKAMU MOCTAHOBKU OMOJIOTMYECKHUX 3KCIIEPUMEHTOB U OOBACHATH UX
pe3ynbTaThI;

* HaXOJUTh OMOJIOTHYECKYIO MH(OPMAIIHIO B Pa3HBIX UCTOUHUKAX, ApIYMEHTHPOBAThH CBOIO TOUKY 3PEHUS;
* aHAJIM3UPOBATH U OLIEHUBATH OMOJIOTUYECKYIO HH(DOPMAITHIO, TOTyIaeMyI0 U3 Pa3HbIX HCTOYHHUKOB.

yueHuk 11 kiacca HAyUYMTBHCH:
*XapaKTepu30BaTh BKJIA/1 BBIJAIOUINXCS YUCHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

*XapakTepu30BaTh poJib OMOJIOTUHU B (POPMUPOBAHUH HAYYHOTO MUPOBO33PEHHUS;
*BBIIETIATH CYIIECTBEHHbIE IPU3HAKH OMOJIOTHYECKHX 0OBEKTOB H MTPOLIECCOB;

*00001IaTh ¥ CUCTEMATU3UPOBATH MPEACTABICHUS 00 DKOCHUCTEMAax KakK IIEJIOCTHBIX OMOJIOTHYECKUX
cucTEMAX

*moHuMarh coaepkanue yuenust B.J. Bepnanackoro o 6uocdepe;
*MOHNUMAaTh HEOOXOJUMOCTh PeaTN3aluu HIeN YCTOMUHUBOTO pa3BUTHs Ouochepsl, ee OXpaHbl;

* pa3BuBaTh OOIIEOMOIIOTHUECKUE YMEHHUSI Ha SKOJOTUYECKOM COJCp)KAHWUU: HAOII0IaTh U BBISIBISITH
MPUCTIOCOOJICHHSI Y OPTaHOB, aHTPOIIOTEHHBIE U3MEHEHHUS B SKOCHCTEMAX;
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*00BACHATH MPUYMHBI YCTOMUHNBOCTH U CMEHBI 9KOCUCTEM;

* MPUBOIUTH JI0KA3aTEIbCTBA (APTYMEHTAIINIO ) HEOOXOJUMOCTH COXPAHEHUSI MHOTOOOpa3Hsl BUIOB;

*pemiare IeMEeHTapHbIC OMOJIOTUYECKHUE 3a/Ia4d; COCTABIISATh CXEMbI IIEPEHOCA BEIISCTB U SHEPTHH B
sKocHucTeMax (Ieny MUTaHus);

*BBISBIISITH AHTPOIIOTEHHBIC U3MEHEHUSI B SKOCUCTEMAaX CBOCH MECTHOCTH, U3MCHECHUS B DKOCHCTEMax Ha
OMOJIOTUYCCKHUX MOMCIAX;

*CpaBHMBATh OMOJIOTHUYECKUE OOBEKTHI (PUPOJHBIE IKOCUCTEMBI U arpO3KOCHUCTEMBI CBOE MECTHOCTH) U
(bopMUPOBATH BEIBOJIBI HA OCHOBE CPaBHEHUS,

yuyeHuk 11 kj1acca moJiyduT BO3MOKHOCTb HAYYUThCS:
* 000CHOBBIBATH U COOJIFO/IATh TIPABHJIA TIOBEJICHUS B IPUPOIHOMN CpeIE;

* AHAJIM3UPOBATb U OLICHHUBATDH ITOCJIICACTBHA COOCTBEHHOH JACATCIIbPHOCTH B OKp}I)KaIOH_Ieﬁ cpeace,

I100aNbHBIE SKOJIOTHUECKHEe TPOOIIEMBI;
* apryMEHTHPOBATH CBOIO TOUKY 3PEHUSI B XOJI€ IUCKYCCHUH 110 00CYXKACHHUIO HKOJIOTHUYECKUX TTPOOIIeM;
*yMeTb M0JIb30BaThCs OMOJIOTHUYECKON TEPMUHOIIOTHEN I CHMBOJIHMKOI;

*OBJI&[[GB&TI) YMCHHAMHU U HABBIKAMHU IMOCTAHOBKH OMOJIOTHYECKUX OKCIICPUMCHTOB U YYHUTHCA OOBSICHSTH UX
PE3YyJIbTATHhI;

*HaXOI[I/ITB 6I/IOJ'IOI‘I/ILI€CKYIO PIH(bOpMaI_[I/IIO B Pa3HbIX UCTOYHHUKAX]

* aHaJIM3UPOBATH U OLIEHUBATh OMOJIOTUYECKYIO HH(POPMAIIHIO, [TOJIy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB.

COAEP) XAHUE YYEBHOI'O IPEJIMETA
«BUOJOI'US»

10 KJIace

Pazgen 1 BUOJIOT'USA KAK HAYKA. METOJbI HAYYHOI'O TIO3HAHUA (3 1)

Tema 1.1 KPATKAA MUCTOPUS PA3ZBUTUSA BUOJIOTUHUN. — CUCTEMA
BUOJIOI'MYECKHUX HAYK (14).

OOBexT u3yueHust Ononorun — xuBas npupoaa. Kpatkas ucropus pazsutus Ouonoruu. Posb
OMOJIOTHYECKUX TEOPHH, UJIeH, THUIIOTE3 B
(GbopMHpPOBaHNN COBPEMEHHON €CTECTBEHHO-HAYyYHO! crcTeMbl Mupa. CrcTemMa OMOIOTHYECKUX HayK.

Hemonctpanus. [Toptpersr yuensix. Cxembl: «CBsi3b OMOJIOTHH C JPYrUMH Haykamm», «CHucrtema
O6uonornyeckux Hayk». OcHOBHbIE IOHATHS. bruonorus. Ku3Hs.

Tema 1.2 CYIIIHOCTb U CBOMCTBA JXMBOI'O. YPOBHU OPTAHM3ALIMM W METOJIbI
ITO3HAHMS XKUBOU ITPUPOJIBI (2 u)

CymHocte ku3HH. OCHOBHBIE CBOMCTBAa JKMBOM Martepuu. JKuBas mpupoja Kak CIOKHO
OpraHU30BaHHAasl UEPAPXUYECKAs CUCTEMA, CYILECTBYIOIIAs B
IIPOCTPAHCTBE U BO BpeMeHU. buonornueckue cucreMsl. OCHOBHBIE YPOBHU OpPraHU3ALMM KUBOM MATEpPUU.
Mertoabl MO3HAHUS JKUBOU ITPUPOJBL.

HemoHcTpanus. Cxembl: «YPOBHU OPraHU3AIMY )KUBOW MaTepun», «CBONCTBA JKUBON MaTEPUN.



OcHoBHbIE MOHATUA. CBOMCTBA )KM3HU. YPOBHU OpraHU3aLUM KMBOM MPUPObl. MeTOoabl MO3HAHUS
’KUBOM MaTepHUH.

Paznen 2. KJIETKA (11 4)

Tema 2.1 UCTOPUS UBYUEHUSA KJIETKU. KIETOUYHAS TEOPUS (1 u)

PazButue 3nanuit o kierke. Paboter P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P. Bupxosa.
Knerounas teopuss M. nelinena u T. [lIBanna.

OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM Teopuu. Poib Ki1eToYHO# Teopuu B HopMUpOBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHBI MHpA.

HemoncTtpanus. Cxema «MHOrooopasue KJIeToK».

OcHoBHble nouatus. Knerka. Llutonorus. OCHOBHbIE MOJ0KEHHS KJIETOUYHON TEOPUU.

Tema 2.2 XUMHUUYECKHWH COCTAB KJIETKH (5 u)

EAMHCTBO 3J€MEHTHOIO XMMHYECKOIO COCTaBa >KUBBIX OPraHM3MOB KaK JI0Ka3aTElIbCTBO E€IMHCTBA
MPOUCXOXKACHUSA XKUBOM mpupoAbl. OOLIHOCT KUBOM M HEXKHBOW MPHUPOABI Ha YPOBHE XMMHUYECKUX
asieMeHTOB. OpraHoreHsl, MaKpO3JEMEHTbl, MMKpPOIIEMEHThl, YJIbTPAMUKPOIJIEMEHTbI, HX pOJIb B
KU3HEJEATENIbHOCTH KJIETKU U opranuzma. Heopranmdeckue BemiectBa. Bosa kak koibi0enb BCEro KHUBOTO,
OCOOEHHOCTH CTPOCHHUSI U CBOMCTBAa. MUHEpaJbHBIE COJIM. 3HAYCHUE HEOPTaHMYECKUX BEIIECTB B YKU3HHU
KJIETKH U OPTaHU3Ma.

Opranuueckue BelleCTBa — CIIOXKHBIE YIVIEPOJCOJEpKalue coenrHenus. HuskomonexkynspHsle u
BBICOKOMOJIEKYJISIPHbIE OPTraHUYECKHUE BEIIECTBA.

JIunuael. YrneBonasl: MoHOcaxapusl, nonucaxapuasl. benku. Hyknennossie kucnorsr: JIHK, PHK.
VaBoenue monekynsl JJHK B kierke. [IpuHuunuansHoe CTpOCHUE U POJIb OPTaHUYECKUX BEIIECTB B KIIETKE
U B OPraHU3MeE YeJIOBEKa.

Hemonctpauus. [uarpammsl: «PacrpeneneHre XMMHUYECKMX 3JIEMEHTOB B HEXKHBOW IPUPOIE»,
«Pacnipenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM npupone». [lepuonnyeckas tadbauna snemMeHToB. CXeMbl
u tabmuubl: «CtpoeHue Monekynsl 6enka», «Ctpoenue monekynsl JJHK», «Ctpoenue monexynsr PHK»,
«Tuner PHK», «Y nBoenune monexynsl JJTHK».

OcHoBHble TOHATHA. OpraHoreHbl, MAaKpOAJIEMEHTBI, MUKDPOXJIEMEHTBHI, YIbTPAMUKPOAJIEMEHTHI.
CaoiicTBa Boabl. MuHepanbHble conu. buononumepst. JInuasl, TUIONWIBL, YTITIE€BOAbI, OEIKH, HYKJIECHHOBbBIE
kucnotsl (JJHK, PHK). Pemukanus JTHK.

Tema 2.3 CTPOEHUE DYKAPUOTHYECKOM U MPOKAPUOTHYECKOM KJIETOK (3 u)

Knerounas memOpana, nuroruiasma, sjpo. OCHOBHbIE OpPraHOUABI KJIETKU: SHAOIUIa3MaTHYecKas
ceTb, anmapar [ oJbaKH, JTM30COMbI, MUTOXOHJPUH, IIACTUbI, puOocOoMbl. PYHKIIMU OCHOBHBIX YacTeil U
OpraHouioB KjeTku. OCHOBHbIE OTJIMYMS B CTPOCHUH KUBOTHOM U PACTUTENILHON KIIETOK. XPOMOCOMBI, UX
crpoenue u pyHkuuu. Kapuotun. 3HaueHre NoCcTOSHCTBA Yyucia U (POPMbI XPOMOCOM B KJIETKaX.

[IpokapuoTtnueckas knetka: ¢popma, pazMmepsl. PacipocTpanenne U 3HaueHue OakTepuil B MPUPOJIE.
CrpoeHue 6akTepHaIbHON KIETKH.

HemoHnctpanus. CxeMbl U Tabnuipl: «CTpoeHne 3YKapuOTUYECKON KiIeTKn», «CTpoeHHe KUBOTHON
KIETKN», «CTpOEHHE pacTUTEIbHOM KIETKN», «CTpoeHue XpoMocoM», «CTpoeHue NpOKapHOTHYECKON
KIIETKI».

JIaGopaTopHbie U TpaKTUYECKHE pabOThI
Habmronenne kaeTok pacTeHH U )KUBOTHBIX 110JI MUKPOCKOIIOM Ha FOTOBBIX IpernapaTax.

CpaBHEeHUE CTPOECHHUS KJIETOK PaCTEHUH U )KUBOTHBIX.

[TpuroToBneHne U ONMCAHUE MUKPOIIPETIAPATOB KJIETOK PACTEHHH.

OcHOBHBIE MOHATHA. DyKapuoTHueckass kieTka. Kierounas memOpaHa, nuToruiasma, siipo. OCHOBHBIE
opraHoufipl KiIeTKu. OCOOEHHOCTH pacTUTENbHONM M JKUBOTHOM KJIETOK. XpomocoMbl. Kapuortur.
JlunnonHbIi 1 TaruioniHbIi Habopel xpomocoM. [IpokaproTrueckas Kierka, OakTepus.

Tema 2.4 PEAJIM3AIIUSI HACJIEJCTBEHHOM MH®OPMAIIMUA B KJIETKE (1 4)

JHK — Hocutens HacneincTBeHHOW uHGpopMmanuu. ['eHeTnyeckwii Koja, ero cBoiictBa. [eH.
buocunres 6enka.

Hemonctpanums. Tabmuma «['eHeTrndeckuii Koy, cxema «brocrunres 0emkay.
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OcHOBHBIE TOHATHUS. ['€eHETUUECKHI KO, TPUILIET, TeH. TpaHCKPUIILIKS, TPAHCISALMS, MATPUYHBIN
CUHTE3.
Tema 2.5 BUPYCHI (1 4)

Bupycel — Hekinerounas ¢opma xu3HH. OCOOCHHOCTH CTPOCHHUS M Pa3sMHOXKEHHUS. 3HaueHHE B
OpUpoNe M JKU3HM 4YeJNOBeKa. Mepbl NPOQWIAKTHKH PACHPOCTPAHEHHS BHUPYCHBIX 3a00JIEBAaHHU.
[Ipodpunakruxa CITN da.

Hemonctpanus. Cxema «CtpoeHue Bupycay, Tadnuina «lIpodpunaktuka CITU Tax.
OcnoBuble noHsATHS. Bupyc, 6aktepuodar.
Paznen 3. OPTAHU3M (19 u)
Tema 3.1 OPTAHU3M — EJIMHOE HEJOE. MHOI'OOBPA3HUE KUBbIX OPI'TAHU3MOB (1 4)

Mmuoroo6pasue opraHu3moB. OJHOKJIETOYHBbIE M MHOTOKJIETOYHBbIE oOpraHu3mbl. KonoHuu
OJIHOKJIETOYHBIX OPraHU3MOB.

JNemonctpanus. Cxema «MHOTO0Opa3re OpraHu3MOBY.

OcHoBHble OHATUSA. OTHOKIETOYHbIE, MHOTOKJIETOYHBIE OPIaHU3MBI.

Tema 3.2 OBMEH BEIHIECTB U IPEBPAIIEHUE DHEPI'UU (2 4)

DHepreTudeckuii 0OMEH — COBOKYITHOCTh PEAKIIMK PACIIETUICHHS CIIOKHBIX OPTaHMYECKUX
BeniecTB. OCOOEHHOCTH SHEPreTHYecKoro ooOMeHa y rpu0oB u OakTepuil.

Tunbel nmutanusa. ABTOTpodsl U rereporpodsl. OcobeHHOCTH 0OMEHa BEIIECTB Yy JKUBOTHBIX,
pactenuii u 6akrepuii. [Inacrnueckuit ooMeH. DOTOCHUHTE3.

Hemonctpanus. Cxema «Ilytu metabonusma B KIETKE».

OcHoBHble MOHATHS. MeTabonu3M, »HepreTuueckuid oOMeH, TuiacTuueckuii obmen. ATO.
ABToTpO(BI, TeTepoTpodbI. DOTOCHHTES.

Tema 3.3 PASMHOXKEHMUE (5 4)

Jlenenue kineTku. MHUTO3 — OCHOBa POCTa, pereHepanuu, pa3BUTHS U OECHOJIOr0 Pa3MHOMKEHUS.
Pasmuoxkenue: 6ecrionoe u nojaosoe. Turbl 6ecroioro pa3MHOKEHUS.

[TonoBoe pasmuHoxenue. OOpazoBaHUE MOJOBBIX KJIETOK. Meio3. OmionoTBOpeHUE y KUBOTHBIX U
pacTeHnid. buonormyeckoe 3HauYe€HHE OIUIOJOTBOPEHMs. VICKycCTBEHHOE ONBUIEHME Yy pacTeHUud u
OILJIOIOTBOPEHUE Y )KUBOTHBIX.

Hemonctpanus. Cxembl U Tabmumel: «Muto3 u Mmeio3», «l'ameroreHes», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «CTpoeHHEe AULEKIETKN U CIIEpMaTO301/1a».

OcHoBHbI€ OHATHS. JKu3HEHHBIN UK KIeTKH. MHUTO03, Ononornueckoe 3HadyeHue. Turbel 6ecrosnoro
pasMmHoxeHus. [lonoBoe pa3mMHOXkEHHE M ero Ouoloruueckoe 3HadeHue. PaspenpHomonble OpraHu3Mbl U
repmadponuThl. Sifneknerka u crnepMaro3oui. lamerorene3. Meiio3, Ouoioruueckoe 3HaYEHHE.
Ormo10TBOpPEHHE: HAPYKHOE M BHYyTpeHHee. [|BOIHOE OII0I0OTBOPEHHUE Y PACTCHHIA.

Tema 3.4 UHAUBUIYAJBHOE PASBBUTUE OPTAHU3MOB (OHTOT'EHE3) (2 4)

[Ipsimoe n HempsMoe paszBUTHE. DMOPHOHANBHBIA M MOCTIMOPUOHANBHBIN TMEPUOIBI PA3BUTHS.
OcHoBHbI€ 3Tanbl ’MOpuorexesa. I lpuunHel HapyIIeHUH pa3BUTHS OpraHUu3Ma.

OnTtorenes yenaoBeka. PenpoaykTHBHOE 3/10pOBbE; €ro 3HaYCHHE JJIs OyayIIMX MOKOJIEHUH JroaeH.
[TocneacTBusl BAUSHUS aJKOTOJIs, HUKOTMHA, HAPKOTHYECKHUX BEIIECTB Ha Pa3BUTHE 3apO/bIIIa YeJIOBEKa.
[lepropl MOCTAIMOPHOHAIEHOTO PA3BUTHS.

Hemonctpanuus. Tabmuuel: «OCHOBHBIE CTaauM OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BUTHEN.
Tabmuiel, hoTorpadun, TMarpaMmsl U CTATUCTHYECKHUE JaHHBIC, JEMOHCTPUPYIOIINE TTOCIEACTBUS BIHSHU
HEraTUBHBIX (DAKTOPOB Cpeibl HA pa3BUTHE OpPraHU3Ma.

OcnoBHble oHATHS. OHTOTEeHE3. THIBI pa3BUTHS: IPAMOE B HENpsiMoe (pa3BUTHE C MeTaMop(o30Mm).
Oranel 5MOpHOHAIBHOTO pa3BUTH. [leproabl mocTaMOpHOHANIBHOTO pa3BUTHA. BpenHoe BiMsiHUE KypeHus,
AJIKOT0JIs, HAPKOTHUECKUX MPENapaToB Ha pa3BUTUE OPraHU3Ma U MPOJI0KUTENIbHOCTD KU3HHU.

Tema 3.5 HACJIEJCTBEHHOCTb U UBMEHUYUBOCTD (7 )

HacnencrBeHHOCTh W W3MEHUMBOCTH — CBOMCTBAa OpraHusma. ['eHeTuka — Hayka o
3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH M W3MEHYMBOCTU. I'. MeHaenp — OCHOBOIIOJIOXKHHUK T'€HETUKH.
3aKOHOMEPHOCTH HacjeAoBaHus, ycTaHoBlIeHHbIE ['. Mennenem. Monorubpuanoe ckpemniuBanue. [lepBoiid
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3aKOH MeHnens — 3aKkOH JOMHUHUpOBaHMS. BTopoil 3akoH MeHnens — 3aKkOH paclieruieHus. 3aKoH
yucToThl TrameT. JuruOGpugHoe ckpemuBanue. Tperudt 3akoH MeHnens — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsl. AHaJIM3HUPYIOIIEE CKpellMBaHuEe. XPOMOCOMHAs TEOpHUsl HaciencTBeHHOCTH. ClernieHHoe
HacJleOBaHWe MpU3HAaKoB. COBPEMEHHBIE IPEACTABICHUS O I'€HE M IeHOMe. B3auMopelcTBHE TI'€HOB.
I'eneruka mnona. IlosmoBele xpoMocoMbl. CLEIUIEHHOE ¢ II0JIOM HAacjleJOBaHUE. 3aKOHOMEPHOCTH
n3MeHunBocTU. HacnencTBeHHas W HeHAcaeICTBEHHAs M3MEHYMBOCTb. MoauduKkanoHHas W3MEHYHUBOCTb.
KomOuHaTHBHAsE M MyTauMOHHAs W3MEHYMBOCTh. Myrtamuu. Tumbel Myrtanuii. MyrtareHHble (GaxTOpBHI.
3HAaueHUE TEHETUKHU JUIsl MEIMLHMHBL. BinusHMe MyTareHoB Ha OpraHm3M 4enoBeka. HacnencTseHHble
00JIe3HM YeTI0BEKAa, MX MPUYHUHBI U POPHUIAKTHKA.

Hemonctpanus. Cxembl, WUTIOCTPUPYIOIIUE MOHOTUOpUIHBIE M TUTHOPHAHBIE CKpEIIMBAHMUS,
CLUEIUICHHOE HacCJEeAOBaHUE IIPU3HAKOB; IEPEKPECT XPOMOCOM; HACIIEIOBAHUE, CLEIUIEHHOE C II0JIOM.
[Tpumepsl MOAM(UKAIMOHHOW M3MEHUYMBOCTU. MaTepHuaibl, JEMOHCTPUPYIOIINE BIMSHHWE MYTarcHOB Ha
OpraHu3M 4YeJIOBEKA.

JlaGopaTopHble M NPpaKTHYeCKHE PA0OThI
CocraBieHne NpoCTEHIINX CXeM CKpELMBaHUS.

Peuienue snemeHTapHbIX TEHETUUECKUX 3a/1a4.

N3ydenne n3MeHYMBOCTH (M3ydeHHE MOIU(UKAMOHHOW M3MEHYMBOCTH HA OCHOBE M3YYCHHUS (PEHOTHIIA
KOMHATHBIX HJIU CENIbCKOXO35ICTBEHHBIX PACTCHHI)

BrisiBneHNE NICTOYHUKOB MYTareHOB B OKPYKaroIlel cpesie (KOCBEHHO) U OLIEHKAa BO3MOKHBIX ITOCIEACTBUM
UX BJIMSHUS HA OPTaHU3M.

OcnoBHbIe TIOHATHS. HacieacTtBeHHOCTh M M3MEHUUBOCTE. [ 'eHoTHT, henoTun. ['ubpunomornaeckuit
METO/1, CKpelMBaHue. [JoMUHaHTHBIH,
peueccuBHbIA. ['eHbl, amenu. 3aKOHOMEPHOCTH HACJIEIOBaHUSI MPU3HAKOB. 3aKOH YHCTOTHI TaMeT.
AHanu3upyolee CKpeuuBaHue. XpoMOCOMHas
TEOpUsi HAcJIEJACTBEHHOCTH. ['eHeTnueckue KapTbl. ['€HOM. AyTOCOMBI, IIOJIOBBIE XPOMOCOMBI.
MoudukarronHas u3MeHunBocTh. KoMOMHaTHBHAS U
MyTallMOHHasi U3MEH4YMBOCTh. MyTareHHble (aktopsl. HacienctBenHbsle Oone3Hu. Meauko-reHeTUYecKoe

KOHCYJIbTUPOBAHHUE.
Tema 3.6 OCHOBBI CEJIEKIIMU. BUOTEXHOJIOI'US (2u)
OCHOBBI CENEeKLMU: METOJAbl M JOCTH)KEHHUS. ['eHeTHMKa — TeopeTHYecKass OCHOBA CEJIEKIIHH.

Cenexuus. Yuenne H. V. BaBunoBa o 1neHTpax MHOTOOOpa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PacTEHUM.
OCHOBHBIE METOJbI CENEKIMH: THOPHAMU3AIUs, HMCKYCCTBEHHBI 0TOOp. OCHOBHBIE MJOCTHIKEHHUS U
HaIlpaBJICHUS Pa3BUTHS COBPEMEHHOMN CEIEKLIHH.

buotexHonorus: TOCTUXKEHUS W TEPCIEKTUBLI pa3BUTHA. [eHHas wumxeHepus. KionupoBanue.
['eHeTnyecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

DTUYECKHE aCMeKThl Pa3BUTHS HEKOTOPHIX HCCIENAOBAHHN B OWOTEXHOJOTUU (KJIOHHUPOBAHUE
YeJI0BeKa).

Hemonctpanus. Kapra-cxema «l{eHTpbl MHOTOOOpa3usl ¥ MPOUCXOKICHHS KyIbTYPHBIX PACTEHUI.
['epbapHble MaTepHualibl W KOJJIEKIIMM COPTOB KYJbTYPHBIX pacTeHuid. Tabmuiel: «Ilopombl momarrHux
KUBOTHBIX», «CopTa KyImbTypHBIX pacTeHuil». CXembl CO3[aHus TEeHETUYEeCKH MOAU(HIIMPOBAHHBIX
MPOJIYKTOB, KIOHUPOBAHUS OPraHW3MOB. Marepuanbl, WUITIOCTPUPYIOIIME JIOCTHXKEHUS B o001acTu
OMOTEXHOJIOTHH.

IKCKYpCHs

Mmuoroo6pa3ue COpPTOB pacTeHWii ¥ TOpOJ KUBOTHBIX, METOJbI WX BbIBeACHHS ((epMa,
CEJICKIIMOHHAs CTAHIINSI, CeTbCKOX0351CTBECHHAS BHICTABKA).

JIaGopaTopHble U TPAKTUYECKUE PAOOTHI
AHaM3 " OIIeHKA dTUYECKUX aCMEKTOB PA3BUTHSI HEKOTOPBIX UCCIIETOBAHUMA B OMOTEXHOJIOTHH.



OcHoBHble noHsATHA. Cenekuusi; TuOpuau3anus u oroop. Coprt, nmopoja, mramm. bruorexnonorus. ['eHHas
unxenepus. Kinonuposanue. ['eneTnuecku MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.
11 knacc

Pazien 4. BUJL. (21 u)

Tema 4.1. UcTopusi 3BOJIIONMOHHBIX M€l (4 uaca)

CyIIHOCTh 3BOJIIOLIMOHHOTO IOAXO0Ja M €ro METON0JIOrudeckoe 3HadeHue. OCHOBHBIE INPU3HAKU
OMOJIOTMYECKON SBOJIIOLMM: AJAaNTUBHOCTb, IOCTYNATEJbHBIM XapakTep, HCTOPUYHOCTh. (OCHOBHBIE
Ipo0JIeMbl U METObI 3BOJIIOLIMOHHOTO YYEHUS], €M0 CUHTETUUECKUI XapakTep.

OCHOBHBIE STanbl Pa3BUTH HBOJIONHOHHBIX Hieil. 3nauenue pabdor K. Jlunues, ydenus XK.b.
Jlamapka, Teopun XK. KroBwe. [Ipeanoceuiku BosHukHOBeHUs yueHus Y. [lapBuna. DBomonmonHas uuaes Y.
JapBuHa.

3HadeHHe JAaHHBIX APYrux HAyK I AJ0Ka3aTCJIbCTBA 3BOJIFOOUU  OPraHUYECKOro  Mupa.
KommniekcHOCTh METOHO0B U3YUCHUS DBOJOLUOHHOI'O ITpOIecCa.

Jdemoncrpanun. Kapra-cxema mapmpyra nyremectBus Y. [lapsuna. ['epOapHble MarepHasbl,
dororpaduu, KONIEKUWH, APYTUE MaTepuaibl, MOKAa3bIBAIOIINE WHIUBUAYATbHYIO HM3MEHUYHUBOCTH U
pa3HooOpa3ue COPTOB KyIbTYPHBIX PACTEHUHN U TIOPOJI TIOMAIIHUX KUBOTHBIX.

Tema 4.2. CoBpeMeHHO€ YBOJIIOIHOHHOE YueHue. (9 wacos)

Bun. Kpurepun Buna. BunooOpazoBanue. [lonstue mukpospomonuu. [lonynsunonHas cTpykrypa
Buja. [lomymnsmus kak ieMeHTapHas SBOIOIMOHHAS equHuIa. DaKkTophl SBOITIOIUN U UX XapaKTePUCTHKA.

EcrecTBeHHBIlt 0TOOp — HABIKYIIAsh M HAMPABISIONIAS CHJIa HBOJIONUU. [Ipenmnoceuiku nercTBUs
€CTeCTBEHHOTro oTOOpa. HacnencTBeHHass reTeporeHHOCTh 0co0el, OMOTHYECKU MOTeHIMan u 0oprba 3a
cymectBoBanue. @opMbl 00pbOBI 3a cyliecTBoBaHue. bopb0a 3a cyliecTBOBaHNE KaKk OCHOBA €CTECTBEHHOTO
otbopa. Mexanusm, 00beKT U cdepa nerictBus ordopa. OcHoBHBIE GopMbl oTOOpa. Pons ecTtecTBEeHHOTO
otOopa B GOpMUPOBAHUN HOBBIX CBOWCTB, MPU3HAKOB U HOBBIX BUIOB.

Bo3HukHOBEHME aganTallui U UX OTHOCUTEIIbHBIN XapakKkTep. BSaI/IMOHpI/ICHOCO6HeHHOCTL BHUJ0OB KaK
pe3yibTar JIEHCTBUS €CTECTBEHHOI'O 0T60pa.

3HaueHue 3HAHUH O MMUKPOABOJIOLUMHU Ul YHPABIEHUS HPUPOIHBIMH TOMYJISLIUAMHU, PELICHUS
po0JeM OXpaHbl IPUPO/IbI M PAllMOHATIBHOTO IPUPOAONOIb30BAHHUS.

Ilonartue o makpodBosonuu. COOTHOLIEHHE MHKPO- U MAaKpO3BOMIOLMU. MakposBOIOLMS U
¢duorenes.

Juddepenunanns opraHu3smMoB B Xoj€ (UIOreHe3a KakK BbIPaKEHUE IMPOTPECCHBHOM 3BOJIOLUH.
OcHoBHbIE IPUHIUIIBI IPE0OPA30BaHUS OPTAHOB B CBSI3U C UX (YHKIIMEH. 3aKOHOMEPHOCTH (pustoreHesa.

['maBHBIE HanpaBiIEHUs SBOIIOLUOHHOTO IIpoLiecca.
JlokazarenbCcTBa SBOIIOLUHA OPraHUYECKOr0 MUPA.
JdemoHcTpaumu.

CxeMa, WILTIOCTPUPYIONIAsi KpUTEPUU BHUAA. TaOMUIBl U CXEMBI: «/[BHIKYIIHE CHIIBI IBOIOIUANY,
«O06pa3oBaHe HOBBIX BHJIOBY», «CXO/ICTBO HAYANBHBIX CTaJAUNA IMOPHOHATHHOTO Pa3BUTHS MO3BOHOYHBIXY.
I'epbapabie marepuansl, Qororpaduu, KOUICKIIMH, APYTHEe MaTepHalibl, a TakKKe pe3yibTaThl

9



MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpefe oOWuTaHuss M pe3ynbTaThl BugooOpazoBanus. [Ipumepbl
TOMOJIOTMYHBIX U aHAJOTUYHBIX OPIaHOB, UX CTPOCHUS M MPOUCXOXKIEHUS B MPOIIECCE OHTOTEHE3a; CXEM,
WITIOCTPUPYIOIIUX TPOLECCH BHI000PAa30BaHUS M COOTHOIICHUE IYyTeH NMPOrpecCHBHON OMOIOTHYECKOM
SBOJIIOIHH.

JlaGopaTopuble padorbl. Omnucanue ocoOeil Buma 1o MOp(}OIOTHYECKOMY KpuUTepuio. BrisBrieHue
MU3MEHYHMBOCTH y 0co0eil onHoro Buaa. BeisBieHne nprucnocobaeHnii opranu3MoB K cpejie OOuTaHusl.

Tema 4.3. IIpoucxoxaenue xu3uu Ha 3emie (3 uaca)

B3rnsaapl, ranoTessl U TEOPUM O IMPOUCXOXKIACHUM >KU3HU. OpraHMYecKuid MUp KakK pe3ysbTar
sBoronu. Kparkas ucTOpHsl pa3BUTHS oOpraHuueckoro Mupa. OCHOBHBIE apoMOpP(O3bl B 3BOIIOLHU
opranuueckoro mupa. OCHOBHBIE HAIIPaBJICHUS YBOJIIOLIMH PA3JIMYHBIX TPYIIT PACTEHUN U )KUBOTHBIX.

dunoreHeTUYECKUE CBSA3U B )KUBOU IIpuponac. COBpeMeHHBIe KJ'IaCCI/I(bI/IKaHI/II/I JKUBBIX OPTaHU3MOB.

JleMOHCTpaMU. OKaMEHEJIOCTEH, OTIIEYaTKOB PACTEHHMM M JKMBOTHBIX B JPEBHUX IIOPOJAX; PEHPOLYKLUN
KapTHH, OTpaxamux Giopy u ¢payHy pa3IdndHbIX 3p U IEPUOJIOB.

JlaGopaTopHbie 1 IpaKTHYeCKHE PadOThI. AHAIN3 U OLICHKA PA3JIMYHBIX THITOTE3 MPOUCXOXKIICHHUS JKU3HU.
Tema 4.4. Ilpoucxoxaenue yeaoBeka (5 uacos | 4+ luac 3a cuem pesepsnozo epemenu)
MecTo yenoBeka B CHCTEME OPraHUYECKOr0 MHpA.

I[OKa?,aTeJIBCTBa MPOUCXOXKIACHUA YCJIOBCKAa OT JKXHWBOTHBIX. I[BI/I)KYHII/IG CHUJIBI aHTPOIIOICHE3Aa.
buonorundeckne u conuanbHble (AaKTOpbl aHTpororeHe3a. (OCHOBHBIC JTambl ABOJIIONHMHM YEIOBEKA.
[Ipapoauna yenoBeuecTBa. Paccenenue yenmoBeka u pacooOpa3oBanue. [lonyssiiMoHHAs CTPYKTypa BHIA
Homo sapiens. ApjanTuBHbBIE THUNBI 4YeJOBeKa. Pa3BUTHE MaTepUaIIbHOW W JIyXOBHOW KYJBTYpBI,
npeoOpazoBaHrue NpUpoabl. DaKTOPHl HBOJIOIHMHM COBPEMEHHOTO 4YeNOBEKa. BIusHUE AesITenbHOCTU
yenoBeka Ha ouocdepy.

I[eMOHCTpaI.[I/Iﬂ. Mogenu CKEIeTOB YellOBeKa M IMO3BOHOYHBIX JKHBOTHBIX; MOJICIIU ((HpOI/ICXO)I(I[eHI/Ie
YCJIOBCKa» U OCTAaTKOB MaTepHaHBHOﬁ KYJIbTYPBHI.

JlabopaTopHble M NMpakTH4YecKue padoThbl. BrisBIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIEH UYeOBEKa U
JIPYTUX MIIEKOMUTAONIMX KaK J0Ka3aTeIbCTBO HMX POJICTBA. AHAMU3 W OICHKA Pa3jIUYHBIX THUIIOTE3
IIPOUCXOXKICHUS YEIOBEKA.

Pazgen 5. JKOCUCTEMBI. (13 u)

Tema 5.1. Dxonoruueckue gpaxrops (3 vaca)

Opranusm u cpena. Jxojoruueckue daxktopsl. Aduotnueckue akropsl. buotudeckue daxropsl. Binusaue
YeJI0BEKa Ha DKOCUCTEMBI.

JemoncTpanuu. HarisgHele Marepuanbl, JAEMOHCTPUPYIOLIME BIUSHUE SKOJIOTMYECKHE (aKTOpPHI.
[Tpumeps! cumb103a B IpUpOIE.

Tema 5.2. CTpykTypa 3x0ocucrteM. (4uaca)

Crpykrypa 3xocucteM. buoreoneHoss! neca, Bogoema. IInmessie cBsi3u. KpyroBopor BeIecTB U S3HEPTUU B
JKOCHCTeEMax. BimsgHue YejgoBeka Ha DKOCHCTEMBI. HpI/I‘—II/IHLI yCTOﬁ‘-IPIBOCTH U CMCHBI JKOCUCTEM.
HckyccTBeHHBIE COOOIIECTBA — arPOIICHO3BI.
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JdemoncTpauuu. Cxema «[IpocTpaHCTBEHHass CTpyKTypa JKocucteMay. CxeMbl U TaOJHUIIb,
ACMOHCTPUPYIOIIUC NHUIICBLIC LNCTIH U CCTU; SKOJIOTHUYCCKUC MUPAMU/ILI;, KPYTOBOPOT BCUICCTB U SHCPTHUU B
IKOCHUCTEME.

JlabopaTopHble H npakTHYeckHe padoThbl. BrlsBlIeHNE aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH
MECTHOCTH.

CpaBHUTENIbHAS XapaKTEPUCTUKA IPUPOAHBIX SKOCUCTEM M arpO3KOCHCTEM CBOEH MECTHOCTH.
HccnenoBanue U3MEHEHUH B SKOCUCTEMAX Ha OMOJIOTUYECKUX MOJAEIAX (aKBapUyM).
Pemenue sxonoruueckux 3aaau.

Tema 5.3. Buocdepa - riodanbHasi 3kocucrema (2 vaca)

buocdepa, €€ BO3HUKHOBEHHE M OCHOBHBIC JTalbl 3BOMIONUU. DYHKIMU JKHBOTO BEIICCTBA.
buoreoxumudeckuii KpyroBopoT BEIIECTB U dHEpreTuueckue mpouecchl B ouocdepe. CoctaB u CTpyKTypa
ouoctepsl. Yuenue B. U. Bepnanckoro o 6uocdepe. Ponb xuBbix opraHuzmoB B Ouocdepe. buomacca
3emun. bruonoruueckuii KpyropopoT (Ha MpuMepe KpyroBopoTa BOJbI U YTIIEpOoIa).

Jemoncrpamusi. Tabnuubl u cxembl: «CTpykTypa 6uocdepsr», «KpyroBopor Boabl B Ouochepe»,
«KpyroBopot yriiepona B 6uochepe». Harsgaslii MmaTepuai, OTpaxarmuil BUI0OBOE Pa3HOO0pa3He KUBBIX
OpraHu3MoB O6uocdepsl.

Tema 5.4. Buocdepa u yenosek (4 uaca).

Mecto u ponb 4enoBeka B Ouocdepe. AHTpomoreHHoe BosneicTBUe Ha Ouocdepy. [lonsTHe O
Hoocepe. Hoocdepnoe wmpimuieHne. MexayHapoaHble ¥ HAIMOHAIBHBIE HPOTPAMMBI  030POBJICHHUS
npupoaHoi cpensl. [TocnencTBust qesSTENBHOCTH YeJoBeKa Al OKpysKkatoiieit cpensl. [IpaBuia noBeneHus B
npupoIHOH cpee. OXpaHa MPUPOILI U PANIMOHAILHOE HCITOJIB30BAHUE TTPHPOIHBIX PECYPCOB.

JemoncTpanusi. TabmuIpl, WIUTIOCTPUPYIOIIUX CTPYKTYpY Onochepst;
CXEMBbI KpYTOBOPOTa BEIIECTB U IIPEBPAILEHUs] SHEPTUU B buochepe;
BJIMSIHUE XO35HCTBEHHON AEATEIbHOCTH YEJI0BEKa Ha MIPUPOLLY;
Moenu-amminkanun «brocdepa u 4enoBex»;

KapThbl 3allIOBCTHUKOB Harrein CTpaHbl, 3aKa3HUKHW, HAIWMOHAJIbHBIC ITaAPKH. KpaCHaSI KHHTIa.

TeMaTnuyeckoe MJIAHMPOBAHUE

Tema ypokos \ Pacnpenesienne yacos \ Moayau nporpaMmMbl BOCIUTAHUSA
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10 kiaace

Paznen 1. 3 JleHn 3HaHUI

buoJsiorus kak Hayka.

MeTtoabl HAYYHOTO

NMO3HAHUS.

Paznen 2. Kierka. 11 MexayHapoHbII J€Hb MIKOJbHBIX
O6ubIMOTEK

Pa3nen 3. Opranusm. 19 MyHununanbHbli 3Tal BCEPOCCUMCKON
OJIMMITHABI TIIKOJILHUKOB
denepanbHbIi IPOEKT
«¥Ycmex Kaxaoro pebeHka» HallMOHAJIBHOTO
npoekta «O0pa3zoBaHue» Ha MOPTAJIE -
«IIpoeKTOpus
-Bcepoccuiickas akius «Ypok nudpsi»

3aK/I04uTeIbHBIN YPOK 1 Axuus «Huctoe Oyayliee-B YUCTOM
HACTOALIEM

BCEI'O 34 ypoka

11 knacc

Pa3znen 4. Bua. 21 Jenn 3HaHMI
Mex1yHapOAHBIN J1€Hb IIKOJbHBIX
O6ubIMOTEK
MyHuIMnaabHbINA 3TAl BCEPOCCUUCKON
OJIMMITHABI TIIKOJILHUKOB

Pa3nes. OxkocucreMsl. 13 ®denepalbHbII MPOEKT

«Ycnex KaxJoro pedeHKa» HallMOHAJIbHOTO
npoekTa «O0pa3oBaHue» Ha MmopTae -
«IIpoeKTOpu

Bceepoccuiickas akius

«Ypok udppb»

Axmus «Hucrtoe Oyayiee-B YUCTOM
HACTOSIIEM

BCET'O 34 ypoka

Hroro

68 yacos
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