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IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JlesarenbHOCTh 00pa30BaTEIbHOTO YUPEKACHUS 00mero oOpa3oBaHus B OOy4YeHHUH OHOJOTHH B
cpeaHel (MOJIHOM) IIKOJIE TOJKHA ObITh HAmpaBiieHa Ha JOCTHIKEHHUE OOYYAIOIIUMHCS CIICAYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB!

e peanmM3alMl JTUYECKUX YCTAHOBOK IO OTHOIICHUIO K OHOJOTMYECKHM  OTKPBITHSM,
WCCJICIOBAHMSIM U UX PE3yJIbTaTaM;

® TpHU3HAHUS BBICOKOH IIECHHOCTH >KU3HU BO BCEX €€ IMPOSBICHHSX, 3I0POBbS CBOErO W IPYTUX
JFO/IeH, pean3alui YCTaHOBOK 3/I0POBOT0 00pa3a jK13HU;

e c(hOPMHUPOBAHHOCTH IMO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJIyYCHHE HOBOTO 3HAHUS B
obyactTd OWOJOTHM B CBSI3M C Oynymied mpodecCHOHATbHON NEATeTbHOCTBIO WM OBITOBBIMH
npobiaemMaMu, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 37I0POBbS M SKOJIOTHYECKOI 0€301acHOCTH.

MeTanpenMeTnban pe3yjdbTaTaMd OCBOCHHUA BBIITYCKHUKAMU CTapmef/i IOKOJIbI IIPOrpaMMBbI 11O
OHOJIOTUH SIBIISIOTCS:

® OBJAJCHUE COCTABILIIOLIMMHU HCCIEA0BATEIBCKOM M MPOEKTHOW JEATEIbHOCTH, BKIIIOYAs YMEHUs
BUJIETh MpOOJIEeMy, CTaBUTh BONPOCHI, BBIJIBUTAaTh TUIIOTE3bl, JaBaTh OIPEACICHUS TOHITHH,
KJaccu(uIupoBaTh, HaONIOAATh, MPOBOAUTH OSKCIEPUMEHTHI, JeNaTh BBIBOABI M 3aKIIOYCHUS,
CTPYKTYPUPOBATh MaTepuai, OObICHATD, I0Ka3bIBaTh, 3AIUIIATH CBOU HJICH;

e yMeHHE paboTaTh C pa3HBIMH HMCTOYHHUKAMH OHOJOTMYECKOW HWH(POPMALUU: HAXOJUTH
Ounonornyeckyro MHGOOPMAIMIO B Pa3IMYHBIX MCTOYHUKAX (TEKCTEe Y4eOHUKA, HAYYHO-TIOMYJISIPHOU
auTeparype, OMOJOTHYECKUX CIOBAPSIX U CIPAaBOYHHKAX ), aHAIM3UPOBATEH M OLEHUBATH WH(POPMAIIHIO,
peoOpa3oBLIBATh HHPOPMAIIUIO U3 OJTHOU (POPMBI B APYTYIO;

e CIOCOOHOCTH BBIOMPATH ILIENIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JEHCTBHUSX U MOCTYNKaX IO
OTHOILEHHUIO K )KMBOI MPUPOJIE, 310POBBIO0 CBOEMY M OKPYKAIOLIUX;

e YMEHHME aJICKBaTHO MWCIIOJIb30BaTh PEUEBBIE CpPENCTBA I JUCKYCCUM M apryMEHTalMud CBOEU
MO3ULMU, CPAaBHUBATH PA3HbIC TOYKHU 3PEHUSA, APIYMEHTHUPOBATH CBOKO TOUYKY 3PEHUS, OTCTAUBATH
CBOIO MTO3HIIMIO.

Hpe)IMeTHble pe3yjJbTaTbl OCBOCHHUSA ITPOrpaMMBI 11O ouooruu IpEACTABJIICHEI B COACPKAaHNHN KypcCa
110 pasjaciiaM.

COJEPKAHUE KYPCA
10 KJTACC

Pasznen 1. BUOJIOT'USA KAK HAYKA. METO/JIbI HAYUYHOI'O ITIO3HAHMUA (3 1)
Tema 1.1 KPATKASA UCTOPUA PAZBUTUA BHUOJIOI'NU. CUCTEMA
BHOJIOI'MYECKHUX HAYK (14)

OObekT u3yuyeHUs OWOJOruMM - kuBasg npupona. Kparkas ucropust pazsutusi Ouosoruu. Poinp
OMOJNIOTUYECKUX TEOpHUH, HJed, rumore3 B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAayYHOU
cuctembl Mupa. Cucrema OMOJIOTMYECKUX HAYK.

JNemoncrpanus. Iloptpersl ydenbix. Cxembl: «CBsi3b OMOJOTMM C JpYrUMH Haykammu», «CHucrema
OMOJIOTHYECKUX HAYK.

OcHoBHble nousiTus. buonorus. )Kusse.

Tema 1.2 CYIIIHOCTHh U CBOMCTBA KWBOI'O. YPOBHU OPTAHU3AIIMM U METO/IbI
MO3HAHUA )KUBOU IMTPUPO/IBI (2 u)

CymHocts ku3HH. OCHOBHBIE CBOMCTBAa XWBOM Marepuu. JKuBasg mpupola Kak CIOXKHO
OpraHuU30BaHHasi MEpApXUYECKas CUCTEMA, CYLIECTBYIOLAs B IIPOCTPAHCTBE U BO BPEMEHH.
buonornueckne cucrempl. OCHOBHBIE YpPOBHH OpraHM3allMM >KMBOM MaTepuu. MeTonbl MO3HAHMS
JKUBOU ITPUPOJBI.

HemoncTpaumsi. Cxembl: «YpOBHU OpraHU3alvy >KMBOM Matepumny, «CBONCTBA )KUBOW MATEPUM.
OcHoBHble noHsiTUsI. CBOMCTBA KU3HU. YPOBHU OpPTraHU3alMU KXUBOW MPUPOAbl. MeToIbl TO3HAHUS
KUBOW MaTEpUHU.



HPEAMETHBIE PE3YJIbTATBI OBYUEHUS Yyamuiics n10mKeH:

-XapaKTeprU30BaTh BKJIAJ BHIJAIOIIMXCS YUYEHBIX B pa3BUTHE OMOIOTHYECKON HAYKH;

-XapaKTepHU30BaTh poiib OMOJOTHH B (JOPMUPOBAHMHM HAYYHOI'O MHPOBO33PEHHS; -OIICHUBATh BKJIAJ
OMOJIOTHYECKUX TEOPHil B POPMHUPOBAHUE COBPEMEHHOMN €CTECTBEHHO-HAYUYHON KapTUHBI MHUPA;
-BbIJACIATH OCHOBHBIC CBOMCTBA KUBOU Iprupoabl 1 OHMOJIOTHYECKUX CHUCTEM,

-MMETbh IpeJ/ICTaBIeHre 00 YPOBHEBOM OpraHu3aluy KUBOW MPUPOJIBI;

-IIPUBOJIUTH JOKA3aTeJIbCTBA YPOBHEBOM OpraHU3ALMU )KUBOU IIPUPOJIBI;

-TIPEICTABISATH OCHOBHBIE METO/IbI U ATAlbl HAYYHOTO MCCIIEI0BAHUS;

-aHAJIM3UPOBATH U OIICHUBATH OMOJIOTHYECKYIO0 HH(OPMAIIHIO, TOTYyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB.

Pa3nen 2 KJIIETKA (10 4)

Tema 2.1 HCTOPUS U3YUEHUA KIIETKU. KIIETOYHAS TEOPUS (14) PazButue 3Hanuii o
kierke. Paboter P. I'yka, A. Ban JleBenryka, K. bapa, P. Bpoyna, P. Bupxosa. Knetounas teopust M.
[Ineitnena u T. [lIBanHa. OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TeOpuHU. Poib KIeTOYHOM
TEOpHUH B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI Mupa. JleMoHcTpanms.
Cxema «MHOT0OOOpa3ne KIETOK.

OcHoBHble nousaTus. Knerka. l{uronorus. OcHOBHBIE MOJIOKEHUS KJIETOUHON TEOPHUHU.

Tema 2.2 XUMHUYECKHIA COCTAB KJIETKH (4u)

EAMHCTBO 2JIEMEHTHOIO XMMHUYECKOTO COCTaBa KUBBIX OPraHU3MOB KAK JJOKA3aTeJIbCTBO €IMHCTBA
MIPOUCXOXKIACHUS KUBON Mpupoabl. OOIIHOCT KUBOM M HEXUBOW MPUPOJbI HA YPOBHE XUMHUYECKHX
a51eMeHTOB. OpraHoreHbl, MakpO3JIEMEHTbl, MUKPO3JIEMEHTHI, YJIbTPAMUKPOIEMEHThI, UX pPOJb B
JKU3HEJIEATENIbHOCTH KJIETKH U opraHu3Ma. Heopranmdeckue BemecTBa. Boma kak KonbiOenb BCEro
JKUBOTO, OCOOCHHOCTH CTPOEHHMSI W CcBOHCTBAa. MuHepanbHble COJIM. 3HAYEHHE HEOPraHUYECKUX
BEILECTB B KU3HU KJIETKUA U OpraHu3ma.

Opranuyeckue BeIIeCTBa — CIIOKHBIE YIIIEpOIcoAepKalue coequHenus. HuzkoMmouekymsipHble 1
BBICOKOMOJIEKYJISIDHBIE ~ OpraHMYeckue  BemecTBa.  Jlumuasl.  YTJIEBOABI:  MOHOCaxapHbl,
nonucaxapuapl. benku. Hykiennoseie kucnotel: JJHK, PHK. YaBoenne momnekynsl JIHK B knetke.
[IpuHUMIIHAaTBEHOE CTPOEHUE U POJIb OPraHUYECKUX BEIIECTB B KJIETKE U B OPraHU3ME YEJIOBEKa.
JemoncTpanus. Jluarpammel: «PacrpeneiieHHe XMMHYECKUX DJIEMEHTOB B HEKHWBOW INPHUPOACY,
«Pacnpenenenre XUMHUECKUX 3JIEMEHTOB B JKUBOW npupoje». Ilepuoandeckas tabiauma 31eMeHTOB.
Cxempl u Tabmunpl: «CtpoeHue Monekyiasl Oenka», «Ctpoenue monekynsl JIHK», «Crpoenue
mouekynsl PHK», «Tunsl PHK», «Y nBoenne monekynst JTHK».

OcHoBHble NOHATUS. OpraHoreHsl, MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI, YIbTPAMHKPOIIEMEHTHI.
CaoiictBa BOabl. MuHepanbHble cond. buononumepsl. JIMmuabl, ITUMOWIBI, YIIEBOABI, OENKH,
nyksienHoBsle kucnotsl (JJHK, PHK). Perunnkanus JITHK.

Tema 2.3 CTPOEHUE 9YKAPUOTUYECKOM U TIPOKAPUOTUYECKOM KJIETOK (3u)

Knerounas memOpana, nuromiasma, siipo. OCHOBHbBIE OpraHOW/bI KJIETKH: SHAOIUIa3MaTHYecKas
ceTh, ammapar [oimbKH, THU30COMBI, MUTOXOHJPHUH, IUIACTUIBI, PUOOCOMBI. DYHKIIMH OCHOBHBIX
yacTel U OpraHouA0B KieTKU. OCHOBHBIE OTJIMYUS B CTPOCHUH KUBOTHOM M PACTUTEIbHOM KIIETOK.

XpomocoMbl, uX crtpoeHue M ¢yHkuuu. Kapuotun. 3HaueHHME MOCTOSIHCTBA 4Hciaa U (HOPMBI
XPOMOCOM B KJIETKaX.

[TpokapuoTnueckas kierka: opma, pazmepsl. PacpocTpanenue u 3HaueHne OakTepuil B IpUpOJE.
Ctpoenue 6akTepraibHON KIETKH.

Jemoncrpanus. Cxembl U Tabaunbl: «CTpoeHHE dyKapHOTHUECKOH KiIeTkn», «CTpoeHHe HKUBOTHOU
KIIeTKN», «CTpOCHHE pACTUTEIBHOMN KIETKN», «CTpoeHne XxpoMocom», «CTpoeHHE MPOKAPUOTHIECKOM
KJIETKH.

JlaGopaTopHble U NpaKkTH4YecKue padoThl.

CpaBHEHUE CTPOEHHS KJIETOK PacTeHUH 1 )KUBOTHBIX (MOXKHO B (hopme TabmnuIier) *.

OcHoBHble NOHATHA. DyKapuoThyeckas kierka. Kieroynas MemOpaHa, LUTOIIa3Ma, SJIpO.
OcHOBHBIE OpraHouabl KIeTKH. OCOOCHHOCTH pPACTUTENBHOW M JKMBOTHOH KJIIETOK. XPOMOCOMBI.
Kapuortun. JlumionaHeiii v raruioniaeIi Habopsl XxpoMocoMm. [IpokapruoTudeckas KieTka, OakTepus.
Tema 2.4 PEAJIN3AIIASI HACJEJCTBEHHONU MH®OPMAIIVH B KJETKE (1)

JJHK — wnocutens HacnenctBeHHoW uHMopmaruu. ['eHeTHYecKkuid KoA, e€ro cmoiicTBa. ['eH.
buocunTes Oenka.

JMemoncTpanusa. Tabmuma «['enetnyeckuii koa», cxema «buocunTe3 Oenkay. OCHOBHbIE MOHSATHA.
I'eneTndeckuil KO, TPUILIET, FeH. TpaHCKpUIIUS, TPAHCIIALMS, MATPUYHBIN CUHTES.
Tema 2.5 BUPYCBI (14)



Bupycel — Heknerounas ¢opma xu3HH. OCOOEHHOCTH CTPOEHHUS M PAa3MHOXKEHUS. 3HAUECHUE B
IpUpOJIe U >KU3HM uenoBeka. Mepbl NpoGUIaKTHUKU PACIPOCTPAHEHUS BHUPYCHBIX 3a00JIeBaHUU.
[Mpodmnakruka CITH/a.

HMemoncTpanusa. Cxema «Ctpoenue Bupycan, Tabmuma «lIpodpunaktuka CIIM[]a». OcHoBHbIE
nousTus. Bupyc, 6akrepuodar.

HPEAMETHBIE PE3YJ/IbTATBI OBYUYUEHUS Yyamuiics 10mKeH:

-XapaKTepU30BaTh BKJIAJ] BEIIAIOLINXCS YICHBIX B pa3BUTHE OMOJIOTHUECKON HAYKH;

-XapaKTepru30BaTh POJIb OMOJIOTUU B ((OPMUPOBAHUH HAYYHOTO MUPOBO33PECHHUS;

-XapaKTepU30BaTh COJAEP)KaHUE KIETOYHOH TEOpUM M TOHHMAaTh €€ pojib B (POpMUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

-3HaTh UCTOPHUIO U3YUEHMSI KIIETKH;

-UMETh TPEJACTABIIEHUE O KIETKE KakK IeJIOCTHON OHOJOTHYecKo CHCTeMe; CTPYKTYPHOI,
(YHKIMOHATHHON M TEHETHYECKOW €AMHUIIE KUBOTO;

-IPUBOJIUTH JJOKA3aTENIbCTBA (apTryMEHTAIMIO) €IMHCTBA KUBOW U HEXKUBOW MPUPO/IBI, POJICTBA KUBBIX
OpraHU3MOB;

-CpaBHUBATh OHOJOTMYECKUE OOBEKTHl (XUMHYECKHH COCTaB TeJ >KUBOM W HEXUBOW NPHUPOJIBI,
DYKaPHOTHYECKUE W TPOKAPHOTHYECKUE KIETKH, KIETKH PpACTeHWH, >KUBOTHBIX H TPHOOB) W
dbopMynupoBaTh BHIBOJIBI HA OCHOBE CPABHEHUS,

-IIPEJICTABIIATH CYIIHOCTh ¥ 3HAUYEHHE MPOoIlecca pealin3allii HaCIeCTBEHHOW HH(POPMAILIUU B KIIETKE;
-IPOBOJUTH OHOJOTMYECKHE MCCIENOBAHUSA: CTABUTh ONBITHI, HAOMIONATh W OMNHCHIBATH KIIETKU,
CPaBHMBATbh KJIETKH, BBIIEIISATh CYIIECTBEHHbIE IPU3HAKN CTPOCHHUS KIIETKU U €€ OpraHOU/I0B;
-[0JIb30BaThCsl COBPEMEHHOU LIUTOJIOTUYECKON TEPMHUHOJIOTHUEH;

-UMETh IIPEJICTABICHUSI O BUPYCaX U UX POJIU B )KU3HU JIPYTMX OPraHU3MOB;

-000CHOBBIBaTh U COOIIOJATh MEphl NMPOMUIAKTUKKA BUPYCHBIX 3a0osieBaHuid (B Tom uymcie BUY-
uHpexun);

-HaXOJIUTh OMOJOTHYECKYI0 HMH(OpPMAIMIO B Pa3HBIX HCTOYHUKAX, apryMEHTHPOBATh CBOIO TOUYKY
3peHus;

-aHaJM3UPOBATh U OLIEHWBATH OMOJIOTHYECKYI0 HH(POPMAIIUIO, TOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB.

Pasznen 3 OPI'AHU3M (18 u)
Tema 3.1 OPTAHU3M - EJIUHOE LHEJIOE. MHOI'OOBPA3HUE KUBbIX OPI'AHU3MOB
(1w

Mmuoroo0pasue opranu3smMoB. OJIHOKJIETOYHbIE U MHOTOKJIETOYHblE opraHu3Mmbl. Kojgonuun

OJIHOKJIETOYHBIX OPTraHU3MOB.

JemoncTpanusi. Cxema «MHOroodpaszue opraHu3MoB.

OcHoBHbIe MOHATHS. OJHOKIETOYHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.
Tema 3.2 OBMEH BELHIECTB U IIPEBPAIIEHUE DHEPT'UU (24)

DHepreTudeckuii OOMEH — COBOKYMHOCTh PEAKUUN pPACHICTNIEHUS CIIOXXHBIX OPTraHUYEeCKHX
BemecTB. OCOOEHHOCTH SHEPTETHYECKOT0 OOMEHa y TPHOOB 1 OaKTepUid.

Tunsl nutanus. ABTOTpodsl U TeTepoTpodbl. OcoOEHHOCTH OOMEHa BEIIECTB Y JKUBOTHBIX,
pacrenuii u Oaktepuit. I[lmactuueckuit oOmen. ®ortocunHte3. [demoncrpamusa. Cxema «llytu
MeTaboIn3Ma B KIETKE.

OcHoBHble mnoHATHA. MeTabonu3m, »3HepreTuyeckuii oOMeH, miuactTuueckuid obmen. ATO.
ABTOTpO(BI, reTepoTpodsl. DOTOCUHTES.
Tema 3.3 PASBMHOKEHMUE (44)

Jlenenue kieTku. MHUTO3 — OCHOBa POCTa, PEereHepalliy, pa3BUTUS M OECIOIOr0 Pa3MHOXKEHHUS.
Paszmuoxenue: 6ecrosnoe u moioBoe. TUumsl 0eCrosoro pa3MHOKEHHUS.

[TomoBoe pazmHokeHune. OOpa3oBaHUE MONTOBLIX KJIETOK. Meiio3. Omio10TBOPEHHE Y KUBOTHBIX
pactenuil. buonoruueckoe 3HadeHHe OIUIOAOTBOpEHHUS. VICKyCCTBEHHOE ONBLICHHE Y PAcTeHUU U
OIUIOJJOTBOPEHUE Y )KUBOTHBIX.

JMemoncTpanusi. Cxembl u Tabmuipel: «Mwuto3 u Mmeno3», «lamerorenesy», «Tumbl Oecmonoro
pa3MHOXKEHUs», «CTpOCHUE AUIIEKIETKH U CIEPMATO3011a».

OcHoBHbIE€ MOHATHSA. JKM3HEHHBIN ITUKJ KJIETKH. MUTO3, OMOJIOrideckoe 3HaueHue. THIIbI OeCIIoIoro
pa3MHosxeHus. [lonoBoe pasMHOXKEHHE U er0 OHONIOTHYeCKoe 3HadeHne. Pa3iebHOMoble OpraHu3Mbl
u repmadponuthl. SirekaeTka U crepmaro3ous. ['ameroreHes. Meiio3, OMoIOTHYECKOE 3HAYCHUE.
OmogoTBOpEHNE: HApYKHOE U BHYTpEHHEE. J[BOMHOE OIJI0JOTBOPEHUE Y PACTEHH.

Tema 3.4 UHAUBUAYAJIBHOE PASBBUTHUE OPI'TAHU3MOB (OHTOT'EHE3) (2 4)



[IpsmMoe u HempsiMOe pa3BUTHE. OMOPHOHAIBHBIM M MOCTIMOPHOHAIBHBIN MEPHOIBI PA3BUTHAL.
OcHoBHBIE dTanbl SMOproreHe3a. [I[puunHbI HApYIICHUH pa3BUTHS OpraHu3Ma.

OnroreHes uenoBeka. PenpoaykTHBHOE 310pOBbE; €ro 3HAYCHHE JJIsl OyAYIIUX MOKOJCHUN JIIOJCH.
IlocnencTBust BIMSIHUS aJKOIrOJIs, HUKOTHMHA, HAPKOTUYECKHX BEIIECTB HA pPA3BUTHE 3apOJblIa
yesoBeka. [lepro/ipl ToCTIMOPHOHATIBHOTO Pa3BUTHSI.

JemoncTrpanusi. Tabmuupl: «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe U HempsiMoe pa3BUTHUE.
Tabmuupl, GoTtorpaduu, TuarpaMMbl ¥ CTaTUCTUYECKHE JAHHBIC, IEMOHCTPUPYIOIIUE IMOCIEICTBUS
BJIMSTHUSI HETaTUBHBIX (PaKTOPOB CPe/Ibl HA Pa3BUTHE OPraHU3MA.

OcHoBHble nousTusi. OHTOoreHe3. THITBI pa3BUTHSL: MPSIMOE U HENPsIMOe (pa3BUTHE ¢ METaMOP(HO30M).
Otanbl 5MOpHOHANBHOTO pa3BuTHs. [lepuonbl mMocTAIMOpHOHAIBHOIO pa3BUTHSA. BpenHoe BiusHue
KYpEHUs, aJKOTOJs, HAapKOTUYECKUX IIPENaparoB Ha Pa3BUTHE OpraHU3Ma U IIPOJOJIKUTEIBHOCTh
JKU3HU.

Tema 3.5 HACJIEACTBEHHOCTb U U3BMEHYUBOCTD (74)

HacneacTBeHHOCTP M W3MEHUMBOCTH — CBOMCTBAa OpraHum3ma. l'eHeTMka — Hayka o
3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U U3MEHYUBOCTH.

I'. Mennenb — OCHOBOIOJIOKHUK I'€HETUKH. 3aKOHOMEPHOCTH HAcCJIeOBaHUsA, YCTaHOBJICHHbIE [
Mennenem. Monorubpuanoe ckpemuBanue. [lepBbiii 3akon MeHaenss — 3aKOH JOMHUHHPOBAHUS.
Bropoii 3akon Menzens — 3akoH paciierieHus. 3aKOH YUCTOTHI TaMeT. J(urubpuaHoe cKkpemuBaHue.
Tpetuii 3akon MeHens1 — 3aK0H HE3aBUCUMOT0 HACIE0BaHUsI. AHATU3UPYIOIIEE CKPEIIMBAHUE.

XpoMOCOMHas TeOpHs HacieACTBEHHOCTH. CIEIUIEHHOE HAacae0BaHUE IPU3HAKOB.

CoBpemeHHbIe NPE/ICTaBIECHUs O TeHe U reHoMe. B3aumoeiicTBre reHoB.

I'enetuka nona. [lonossie XxpoMocombl. CLIETIIEHHOE C TI0JIOM HAacCJIeI0BaHHE.

3aKOHOMEpPHOCTH H3MEHUMBOCTH. HacnencTBeHHas M HEHACJEACTBEHHass W3MEHYHUBOCTD.
MonudukanronHas U3MeHUMBOCTh. KOMOMHATHBHAasS W MyTallMOHHAs HM3MEHYMBOCTh. MyTaluu.
Tumbr myranuii. Myrarennsie (akTOpBI.

3HaueHWe TEHETUKU JUIsi MEJMLUMHBL. BiusHue MyTareHoB Ha OpraHu3M 4YeJlOBeKa.
HacnencrBennsie 60s1e3HN YeI0BEKa, MX MPUYHUHBI U IPO(PUITAKTHKA.

JemoncTpanusi. Cxembl, WIUIIOCTPUPYIOIIME MOHOTHOPHAHBIE U JUTHOPUIHBIC CKPEIIUBAHUS,
CLEIJIEHHOE HaCJIEI0BaHUE IPU3HAKOB; IMEPEKPECT XPOMOCOM; HACIIEJOBAHUE, CLEINICHHOE C II0JIOM.
[Tpumepsl MoandUKALIMOHHON M3MEHYMBOCTH. Martepuasbl, 1eMOHCTPUPYIOLINE BIUSHUE MYTareHOB
Ha OpraHU3M Y€JIOBEKA.

JlaGopaTopHble n npakTHyeckue padoTbl COCTaBICHUE NPOCTEHIINX CXEM CKpELMBaHU ™.
Pemenue anemMeHTapHBIX T€HETUYECKUX 3a/1au™.

OcHoBHbIe nousiTUsA. HacinencTBeHHOCTh U W3MeHUYMBOCTb. ['eHotur, ¢penotun. ['ubpuaosornueckuii
METO/1, CKpeliuBanue. JJOMUHaHTHBIN, pelecCUBHBIN. ['eHbl, amienu. 3aKOHOMEPHOCTH HACJICIOBAHMS
IPU3HAKOB. 3aKOH YHUCTOTHl TraMeT. AHAJIM3UPYIOIIEE CKpElMBaHUE. XPOMOCOMHAas TEOPHs
HACJIEACTBEHHOCTU.  ['eHeTHueckue  KapThl. ['e€HOM. AyTOCOMBI, IOJIOBBIE  XPOMOCOMBI.
Moaudukanronsas U3MeHYMBOCTb. KOMOMHAaTUBHAs M MyTallMOHHAs M3MEHYMBOCTb. MyTareHHbIE
¢dakropsl. HacnencrBennble 6one3Hn. Meauko-reHeTuuecKoe KOHCYJIbTHPOBAHNUE.

Tema 3.6 OCHOBbBI CEJIEKIIMHU. BUOTEXHOJIOT'UA (24)

OCHOBBI CENEeKIUU: METOJAbl U JOCTHXKEHHS. ['eHeTHMKka — TeopeTHdecKass OCHOBA CEJIEKIIHH.
Cenexuus. Yuenue H. M. BaBuioBa o meHTpax MHOrooOpasusi W IMPOUCXOXKICHUS KYIbTYPHBIX
pacteHuil. OCHOBHBIE METOABI CEJIEKIUU: THOpUAM3AIMsA, HCKYCCTBEHHBIN o0TOOp. OCHOBHBIE
JIOCTHUKEHUS U HaIlpaBJICHUs Pa3BUTHUSI COBPEMEHHOW CEJEKIUH.

buorexHonorus: AOCTH)KEHUS M TEpPCHEKTUBBI pa3BuTHS. ['eHHas unxkeHepus. KiionupoBanme.
['eneTnueckn MOIUGUIMPOBAHHBIE OPraHU3Mbl. IJTHYECKHE AaCHEKThl Ppa3BUTUS  HEKOTOPBIX
MCCJIEIOBAaHMI B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA).

Hemoncrpanus. Kapra-cxema «LleHTpsl MHOT00Opa3ust U MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHUI.
['epbapHble MaTepHralibl U KOJUIEKIIMU COPTOB KYJIbTYpHBIX pacTeHuil. Tabmuisl: «[loponapl qoMantHmx
KHUBOTHBIX», «CopTa KyJNbTypHBIX pacTeHHil». CXeMbl CO3[JaHUs T€HEeTHYECKH MOJIU(UIIMPOBAHHBIX
MPOJYKTOB, KJIOHMPOBAHMS OpPraHu3MoB. MaTepuanbl, WIIIOCTPUPYIOIINE AOCTHKEHHUSI B 00JiacTu
OMOTEXHOIOTHH.

Ikekypeusi MHorooOpa3ue copToB pacTeHHMI M MOPOJI KUBOTHBIX, METOABI UX BbIBeACHUS ((pepMma,
CEJIEKIIMOHHAs CTaHIMSI, CEIbCKOXO035MCTBEHHAs BbICTABKA).

OcHoBHble nousaTus. Cenexuusi; rudpuan3anus u oroop. CopT, mopoja, mramMMm. bHOTEXHOJIOTHS.
['ennas unxenepus. Kinonuposanue. I'eHeTnueckn MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.



MNPEJIMETHBIE PE3YJIbTATBI OBYUEHUS Yuamuiics 1oKeH:

-XapaKTepHU30BaTh BKJIAJ BHIJAIOIIMXCS YUYEHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

-XapaKTepU30BaTh POJIbh OMOIOTUU B (POPMUPOBAHUH HAYYHOTO MUPOBO33PCHHSI,;

-IMETh TIPEJCTaBICHNE 00 OpraHW3Me, €ro CTPOCHHUH M Tpolleccax >KU3HEAesATeIbHOCTH (0OMeH
BEIIIECTB, Pa3MHOXKEHHUE, JICIICHUE KJIETKHU, OIUIOIOTBOPEHHUE ), MHOT000Pa3HK OPTaHu3MOB,

-BBIJICNIATH CYIIECTBEHHbIE TPU3HAKU OPraHU3MOB (OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX), CPABHUBATD
Oumonoruveckre 00BEKThI, CBOWCTBA U MPOIIECCH (TUTACTUYECKUHN U SHEPreTUIEeCKii 00MeH, Oecrosoe
U TI0JIOBOE Pa3MHOXKEHHUE, MUTO3 U MEH03, SMOPHOHATIBHBIA U TOCTAIMOPUOHATILHBINA IEPUO/I, IPSIMOE U
HENpSIMOE pa3BUTHE, HACIEACTBEHHOCTh M HW3MEHUYUBOCTH, JOMHUHAHTHBIH M PEIECCUBHBIN) U
(dbopMynUpOBaTh BBIBOJIbI HA OCHOBE CPABHEHUS,

-IIOHUMATh 3aKOHOMEPHOCTH WHIUBUAYAIBHOTO pPAa3BUTHUS OPraHU3MOB, HACIEACTBEHHOCTH U
W3MEHYUBOCTH;

-XapaKTepU30BaTh cojepxkanue 3akoHOB I'. Mennmena u T. X. MopraHa U nmoHUMarb UX pOJb B
(bopMUPOBAHUN COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHBI MUPAa;

-peniaTth 3JIeMEHTApHBIE TEHETUYCCKUE 3aJa4yd, COCTABJISTH JJIEMEHTAPHBIE CXEMBI CKpCIIMBAHUS;
MOJIb30BATHCS COBPEMEHHOM reHeTUUECKO TEPMUHOJIOTHEN 1 CUMBOJIMKOI;

-IIPUBOJIMTH JIOKA3aTEIbCTBA POJCTBA JKUBBIX OPTaHW3MOB Ha OCHOBE IOJOXCHUH TCHETUKH U
SMOPHOJIOTHH;

-00BSICHITh OTPHUIATEIIBHOEC BIMSHUE QIKOTOJISl, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHUE
3apo/IbIllia YeJIOBEKA; BIMSIHIE MyTareéHOB Ha OpraHU3M YelIOBEeKa;

-XapaKTepU30BaTh HAPYIICHUS PAa3BUTUS OPraHU3MOB, HACIICJCTBCHHBIC 3a00JICBaHUS, OCHOBHBIC
BU/JIbl MYyTallU;

-000CHOBBIBaTh M COOIOATh MEPhl MPOQPWIAKTHKH BPEAHBIX MPHUBBIYCK (KYpEeHHE, aJTKOTOJIH3M,
HapKOMaHUs );

-BBISIBJISITh UCTOUHUKH MYTareHOB B OKPY’KAIOMICH cpefie (KOCBEHHO);

-uMeTh npezactaBineHue o0 yuenuu H. V. BaBuioBa o meHTpax MHOrooOpasusi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUH;

-XapaKTepHU30BaTh OCHOBHBIE METO/IbI U JOCTHKEHUS CENEKIINU;

-OI[CHUBATh OTHYECKHUE AaCIEKThl HEKOTOPBIX HCCICMOBaHWUN B o0jacTH  OHMOTEXHOJOTHU
(KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE, HAPABICHHOE U3MEHEHUE TeHOMA);

-OBJIa/ICBaTh YMCHHUSMH W HAaBBIKAMH MOCTAHOBKH OMOJIOTHYECKHX KCIICPUMEHTOB U OOBICHITH X
pe3yNIbTaThl;

-HaXOJIUTh OMOJIOTHYECKYI0 HH(OpPMAIMIO B Pa3HBIX HCTOYHUKAX, APTYMEHTHPOBATH CBOIO TOUYKY
3peHus;

-aHAJIM3UPOBATh U OIIEHUBATH OMOJIOTHYECKYI0 HH(OPMAIIHIO, TTOTyJaeMYF0 M3 Pa3HBIX HCTOYHUKOB.
3axmouenue (1 )

PesepBHOE Bpems - 24.

11 KIIACC

Pasznen 1. BUJL (204)
Tema 1.1 ACTOPHSI SBOJIIOIIMOHHBIX UJIEM (4u)

Hcropust 3BONIOIMOHHBIX HJcH. Pa3purve OMONOTMH B JOAapBUHOBCKHUE mepuoi. 3HaueHue pador K.
JIunnes, yuenus K. b. Jlamapka, teopun XK. Kroswe. Ilpeanocsinku BozHukHOBeHMs ydeHud Y. JlapBuna.
OpomroronHast Teopust Y. [lapsuna. Pomb 3BoOMIONMOHHON Teopun B (OPMHPOBAHMM COBPEMEHHOU
©CTECTBCHHO-HAYIHOU KapTUHEI MUPA.

Hemoncmpauus. Kapra-cxema mapmpyrta mytemectBust Y. [lapsuna. ['epbapHbie MaTepuanibl, KOJIICKIIAU,
¢dotorpaduu u Apyrue MaTepuabl, MOKA3bIBAOIINE HHIUBUIYAILHYI0 H3MEHUYHBOCTh M Pa3HOOOpa3nue COpTOB
KYJIBTYPHBIX PaCTEHUH U IOPO/] IOMAIITHUX KUBOTHBIX.

Ocnognvle nouamusa. OBomronmsa. KpealmoHusMm, TpaHCHOPMH3M, OJBONIONMOHW3M. [pymnmoBas w
WH/IMBHTyalIbHAs H3MEHUNBOCTh. MIcKkyccTBeHHBI 0TOOp. bophba 3a cymecrBoBanue. EctecTBeHHBIH 0TOOD.
Tema 1.2 COBPEMEHHOE 3BOJIOHHNOHHOE YYEHHUE (8 4)

Bun, ero xputepun. Ilomymsmus — CTpyKTypHasi €IWHHUIA BUAQ, SAUHUIA dBOTIONKNA. CHHTETHYIECKAs
TEOpHs IBOIIONUH. J[BIDKYIIINE CHUIIBI ABOJIONUHN: MyTaIlHOHHBIN MPOIIECC, MOMYIISIIIMOHHBIE BOTHBI, H3OJISIIHS,
€CTECTBEHHBIN 0TOOp; WX BIHMSHUC HAa TeHO(OH MOMysIuH. J[BIKYIUN U CTAaOMIU3UPYIONIHIA €CTeCTBEHHBIN
oTOOp. AjanTamyy OpraHU3MOB K YCIOBHSM OOWTaHHUS KaK pe3yJbTaT IEHCTBUS E€CTECTBEHHOTO OTOOpA.
BunoobpazoBanne kak pe3yabTaT 3Boonuu. CriocoOs! U IIyTH BUI000pa30BaHUS.



CoxpaHeHre MHOT000pa3usl BHIOB KaKk OCHOBA YCTOWMYMBOTO pa3BUTHS Onocdepsl. [ TaBHBIC HAMIpaBICHMU
9BOJIOIMOHHOTO Tporiecca. brmonmornyecknid mporpecc W OWOJIOTHYECKUU perpecc. [IpuamHBI BRIMHUpaHUS
BUJIOB.

JlokazaTensCcTBa SBOIOIMH OPTAHUYECKOTO MHUPA.

Jemoncmpayua. CxeMa, WUTIOCTPUPYIOMAsS KpPUTEpUH BUAa. TaOmWmbl W CXEeMBI: «/[BHKyIHe CHITBI
sBomon», «OOpa3oBaHHEe HOBBIX BHIOB», «CXOJCTBO HAYaNbHBIX CTaguld SMOPHOHAIBLHOTO PAa3BUTHUS
MO3BOHOYHBIX». ['epOapum, KOMIEKIMM W JApyrHe HariigHble  MaTepuaibl, JAEMOHCTPUPYIOIIHE
MIPHUCIIOCOOIEHHOCTh OPTaHW3MOB K cpefie OOWMTaHWs W Pe3yNbTaThl BUA000pa3oBaHus. TaOmuIbl, MyISDKH H
JIpyTHE HATJIATHBIC MaTepuaibl, JEMOHCTPUPYIOIINE TOMOJOTHYHBIE W aHAJOTHYHBIE OPTraHbl, UX CTPOCHHUE H
MIPOUCXOXKJIEHUE B OHTOI'€HE3€; PYAUMEHTHI U aTaBU3MBI.

Jlabopamopusie u npakmuueckue padonoi

BrisiBiierre nprucmoco0IeHI OPraHu3MOB K Cpefie OOUTaHus ™.

IKcKypcus

MHoroo6pasue BUJ0B (OKPECTHOCTH IITKOJIBI).

Ocnoenvle nonamusa. Bun, nomymanus; ux kpurepun. ['erodonn. JBmwKyiue CHITBI 3BONIONIH: MyTallHOHHBIN
MPOIIECC, MOMYJISHOHHBIE BOJIHBI, H30JIALHUS, €CTECTBEHHBIH 0TOOp. JBMKYIINH U CTaOMIM3UPYIOIUI 0TOOD.
CriocoObl U TyTH BUIOOOpA30BaHMUSL.

Tema 1.3 IPOUCXOKIEHUE KN3HU HA 3EMJIE (3 4)

Pa3Butue mnpeacraBieHuid o BO3HUKHOBeHMM kU3HU. Onbitel @. Pemu, JI. Ilactepa. I'mmotesbl o
IMPOUCXOXKACHUH KNU3HU.

CoBpeMEeHHbIE B3IVIsIABI HA BO3HMKHOBEHUE XU3HU. Teopusa OnapuHa—XomaeiiHa. Y CI0KHEHUE KUBBIX
OpraHm3MOB Ha 3eMJIe B MTPOIECCE IBOIOLINH.

Hemoncmpayua. Cxembl: «BO3HUKHOBEHHE OJHOKJIETOUHBIX 3YKapUOTHYECKHX OPraHU3MOBY», «DBOJIOLUSA
PacTUTETHLHOTO MUPa», « IBOJIOLHUS )KUBOTHOTO MUpay. PenpoayKiun KapTuH, nu3o0paxaomux Guopy u hayny
Pa3IMYHBIX 3p U neproaoB. OKaMEeHEI0CTH, OTIEYaTKH OPTaHU3MOB B IPEBHHUX MOPOIAX.

Ocnosnvle nonamusn. Teopus Onapuna — XonneiHa. XuMudeckas: dBoonus. buomoruyeckas 3BOIOIUS.
[TocTemeHHOE YCIOXKHEHHE OpraHM3allui W TPUCIIOCOONEHHS K YCJIOBHSM BHEIIHEH cpeasl OpraHu3MOB B
MPOIIECCE IBOIOIIHN.

Tema 1.4 IPOUCXOXKIEHUE YEJIOBEKA (5 4)

I'unoTe3sl mpoucxoxaeHus uenoBeka. llonokeHWe uenoBeka B CHUCTEME JKMBOTHOTO MHpa (Kiacc
MunekonuTaromue, oTpsiy [Ipumartsl, pon Jronm). DBOJIIOLHS YeJ0BeKa, OCHOBHBIE
stansl. Pacel uenoseka. IIpoucxoxxaeHue yenoBedyeckux pac. BumoBoe eJMHCTBO YEIOBEUECTBA.
Jfemoncmpayun. Cxema «OCHOBHBIE STambl 3BOJIIOLIWHM YENOBEKa». TaONIuIpl, H300pakarolue CKENeThI
YCJIOBEKA U ITO3BOHOYHBIX )KNBOTHBIX.

Ocnoenvie nonamusa. Ilpoucxoxnenue uenoBeka. (OCHOBHBIE JTamnbl SBONIONHU. JIBWKyIIWE CHIIBI
aHTpoToreHe3a. YenoBedyeckue packl, X eIUHCTBO.

HNPEIMETHBIE PE3YJIbTATbI OBYUEHUS

Yuanuiicss 1OMKeH:

-XapaKTepU30BaTh BKJIA]] BHIJAIOIINXCS YICHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKH;

-XapaKTepU30BaTh POJb OHONOTHHU B (DOPMUPOBAHUH HAYYHOTO MUPOBO33PEHHS;

-IIOHUMAaTh CYIIHOCTH 3BOHIOHHOHHOI>'I TCOPHHU, CIOKHBIC U NPOTUBOPCUMBLIC IIYTHU €€ CTAHOBJICHUSA, BKJIad B -
(hopMUpOBaHUE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPA;

-BBIJICJIATh  CYIIECTBEHHBIE MPHU3HAKKM OMOJIOTMYECKUX OOBEKTOB (BHUIOB) U MPOIECCOB (JeHCTBHUE
HUCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, POPMHUPOBAHKE MTPUCIIOCOOJICHHOCTH, 00pa30BaHKE BU/IOB);
-00BSACHSATH IPUYHHBI SBOIOIAH, U3MEHSIEMOCTH BHJIOB;

-IPUBOJINTH  JOKAa3aTeNbCTBAa (ApPryMEHTAlUI0) HEOOXOAWMOCTH COXpaHEHHs] MHOrooOpasusi BHIOB;
-YMETb IT0JIb30BATHCS OMOIOTUYECKONH TEPMUHOJIOTHEN N CUMBOJIMKOI;

-pears dyeMEeHTapHbIe ONOJIOTHYECKHE 3a/1a4H;

-OMHCHIBATh 0CO0EH BUAOB 10 MOP(HOJIOTHYECKOMY KPUTEPUIO;

-BBISIBJISITH IPUCIIOCOOJICHNSI OPTaHU3MOB K CpeJie OOUTaHuS;

-CpaBHHUBATH MTPOLIECCH ECTECTBEHHOTO U UCKYCCTBEHHOTO 0TOOpA;

-aHAIM3UPOBaTh M OLIEHMBATH Pa3IMYHbIE THIIOTE3bl NMPOUCXOXKIECHHS JKU3HU U UYEIOBEKa; apryMEHTHUPOBATh
CBOIO TOYKY 3p€HHA B XOJ€ JII/ICKyCCI/Iﬁ 10 06Cy>KIIeHI/II-O TUINOTE3 CYHIHOCTU W MNPOUCXOKACHHUA KU3HH,
MPOOIIEMBI TPOUCXOXKICHHS YEIIOBEKA;

-OBJIaZICBaTh YMEHUSIMH M HaBBIKAMHU MOCTAHOBKM OMOJIOTMYECKUX HKCIIEPUMEHTOB U YUUTHCA OOBACHATH MX
pE3yIBTaThI;

-HaXO/IUTh OUOJOTMYECKYI0 HH(POPMAIIUIO B pa3HBIX HCTOYHUKAX;

-aHAJIM3UPOBATh U OLICHUBATh OMOJIOTMYECKYI0 HHPOPMALHIO, TOTYYaeMYIO U3 Pa3HBIX HCTOYHUKOB.



Paznea 2 DKOCUCTEMBI (14 v)
Tema 2.1 SKOJIOI'MYECKUE ®AKTOPBI (3 u)

Opranusm u cpena. [Ipeamer W 3amayd SKOJIOTMH. DKOJIOrMUYecKue (GakTopbl cpeibl (aOHOTHYECKHE,
OMOTHYECKHE, aHTPOIOTCHHBIE), X 3HAYCHHE B KHU3HA OPTaHU3MOB. 3aKOHOMEPHOCTHU BIIHSHUS SKOJIOTUICCKUX
(dakTOpoB Ha OpraHu3Mbl. B3anMOOTHOIIEHUSI MEXKIy OpraHu3MaMi. MeXBUIOBbIE OTHOILCHHS: Mapa3sHTH3M,
XHUIHAYECTBO, KOHKYPEHIIHSI, CHMOHO3.

Jemoncmpayus. HarnsjHble MaTepualibl, JEMOHCTPUPYIOIIUE BIUSHUE SKOJIOTMUYECKUX (DAKTOPOB HA JKUBBIE
opranusmsl. [IpuMepsl cumOno3a B mpupoe.

Ocnoenvle nonamusn. Jxonorus. Baemnss cpena. Dkonorndeckue QakTopel. AGHOTHUECKUE, OMOTHYECKUE U
aHTPOIIOTeHHbIC (GakTOphI. [1apasuTH3M, XUIHUYECTBO, KOHKYPEHITUS, CUMON03. DKOJIIOTHYECKAs HUIIIA.

Tema 2.2 CTPYKTYPA 3KOCUCTEM (4 )

BunoBas u mpocTpaHCTBeHHast CTPYKTypa SKocucTeM. [lumieBble CBsI3M, KPYrOBOPOT BEIIECTB H
NpeBpalieHnss  SHEPrMH B JKOCHCTeMax.  [IpUYMHBI  YCTOHYMBOCTH U CMEHBI  3KOCHCTEM.
BrnusiHue genoBeka Ha 9KOCHCTEMBI. VICKYyCCTBEHHBIE COOOINECTBA — arpOIEHO3HI.

Jemoncmpayun. Cxema «lIpocTpaHCTBEHHast CTPYKTypa 93KOCHCTEMBl (APYCHOCTb PaCTHUTEIBHOTO
coobmiectBa)». CxeMbl U TaOJHIBI, IEMOHCTPUPYIOLINE MUILIEBbIE LENH U CETH; 3KOJIOTHYECKUE MUPaMHUJIBL;
KPYTOBOPOT BEIECTB U SHEPTHU B SKOCHCTEME.

Jlabopamopnuie u npakmuyieckue padomot

CocraBieHue cxeM Iepeiadd BelecTBa M SHEPTruu (Ienei MUTaHus1) B 9KOCUCTeMe ™.

IKcKypcus

EctectBennsie (J1ec, moe u Jip.) ¥ HICKYCCTBEHHBIE (TTapK, CaJ, CKBEp IIKOJIbI, pepma u Jp.) SKOCUCTEMEI.
OcHogHble nouamusa. DKOcUCTeMa, OWOTEONEHO3, OWOIEeHO03, arpoueHo3. [IpoxyneHTB, KOHCYMEHTHI,
penyueHThl. [Tuinessie ey u ceTy.

Tema 2.3 BUOCDEPA — I'NIOBAJIBHAS DKOCUCTEMA (2 u)

buocdepa — riodanbHast 3kocuctema. CoctaB U CTpykTypa Ouochepnl. Yuenune B. WM. Bepnaackoro o
ouocgepe. Poib skuBbIX opraHnu3MoB B Ouochepe. buomacca 3emin. bruonorunyeckuii KpyroBopoT BeliecTs (Ha
npUMepe KpyroBopoTa BOJIbI M YTIIEPOa).

Jemoncmpayun. Tabmuuel U cxembel: «CTpykTypa Omocdeps», «KpyroBopor Bomsl B Ouocdepey,
«Kpyrosopot yriepoaa B 6uochepe». HarmsmHelii MaTepual, oTpakalomuid BHIOBOE pazHOOOpa3me JKHUBBIX
Opranm3MoB Ouochepsl.
Ocnosnvle nouamus. buochepa. JKuBoe BeriecTBO, OMOTCHHOE BEIIECTBO, KOCHOE BEMIECTBO, OHMOKOCHOE
BemiecTBo. buomacca 3emun.
Tema 2.4 BAOC®EPA U YEJIOBEK (4 1)

buocdepa u denosek. ['mobOanbHbIe 3KOJOrHMYECKHE TPOONEMbl W MyTH WX pelneHus. [locnencTsus
JeSITeIbHOCTH YeJIOBeKa JIIsL OKpysKkatomiel cpeapl. [IpaBuia moBeneHus B MpUPOAHOI cpenie. OXpaHa MPUPOIBI
U pallMoHaIbHOE UCTIONB30BaHUE TIPUPOTHBIX PECYPCOB.
Jemoncmpayus. Tabnuipl, WUTIOCTPUPYIONIHE TIOOATBHBIE 3KOJOTHYECKHE TMPOOJIEMBI M IMOCIEICTBUS
JIeSITeJIbHOCTH YeJIOBeKa B OKpy»Karoleil cpene. KapThl HallMOHANBHBIX MAPKOB, 3aMOBEHUKOB U 3aKA3HUKOB
Poccun.
Ocnogenvie nonamus. ['nobanbHble OdKONOrMYeckue npoOimembl. OxpaHa mnpupoabl. ParnuonanbsHOe
NPUPOOTIONb30BaHue. HaloHamsHble MapKu, 3ar0BeIHUKY, 3aKka3HuKU. KpacHas kHura.
3akaouenue (1 4)
NPEJIMETHBIE PE3YJIbTATbBI OBYUYEHU S
Yuanuiicss 1OMKeH:
-XapaKTECpU30BaTh BKJIAJ BbIAAIOIINXCSA YYCHBIX B pPa3BUTHUC 6I/IOJ'IOFI/I‘ICCKOI>‘I HayKH,

-XapaKTepU30BaTh poib ouonoruu B (hopmMupoBaHuU HAy4YHOTO MHUPOBO33PEHHS;
-BBIICJIATh CYLIECTBEHHBIE TNPH3HAKH OHOJIOTMYECKUX OOBEKTOB (3KOcHCTEM, Ouocdepbl) M IMPOLECCOB
(xpyroBopoT BEIIECTB u MIpeBpaICHNA SHEPIUH B 3KOCHCTEMAaxX u ouocdepe);

-00001I1aTh ¥ CHCTEMATH3UPOBATH MPEACTABICHHS 00 IKOCUCTEMAX KaK IEIOCTHBIX OHMOIOTHYECKHUX CHCTEMaX,
0 3aKOHOMEPHOCTSIX, MPOSIBISIONINXCS HAa JAHHOM YPOBHE OPraHU3allMd JKUBOTO (KPYrOBOPOTE BEINECTB H
MPEBPAICHUAX SHEPTUH, TMHAMUKH U YCTOHUYHNBOCTH SKOCHCTEM);

-MIOHUMATh conepkanue yueHnus B. 1. Bepnajackoro o 6uocdepe;

-IIOHUMAaTh HEOOXOAMMOCTh PEAIN3alliy UIeN YCTOWYMBOTO pa3BUTHs Onocdepsl, ee OXpaHsbl;

-pa3BUBaTh OOINECOMONOTHUSCKHE YMEHHS Ha OSKOJOTMUYECKOM COJACP)KAHWW: HaON0IaTh W BBISBISATH
HpI/ICHOCO6HeHI/I$I Y OpraHusmoB, aHTPOIIOT€HHBIC U3MCHCHHA B OKOCHUCTEMAX

'O6’b$ICH5[TI) IIPUYNHBI yc’fOfI‘-IHBOCTH 1 CMCHBI DKOCHCTEM,

-IPUBOJIUTH JTOKA3aTENbCTRA (APTYMEHTAIHIO) HEOOXOAMMOCTH COXPAaHEHHSI MHOTO00pa3us BHIOB;

-peiarth dJIeMEHTapHbIC OMOJIOTHYECKHE 3a/1a4H;

-COCTaBIIATH CXEMBI IIEPEHOCA BEMIECTB M DHEPTHH B DKOCHCTEMaX (IETH IIUTAHMS);

-BBISIBJIATh QHTPOIOTCHHBIC W3MCHECHHS B DKOCHCTEMAaxX CBOCH MECTHOCTH; M3MCHEHHS B DKOCHCTEMax Ha
OHMOJIOTHYECKUX MOJICIIAX;



-CpaBHHBATh OWOJOTHYECKHE OOBEKTHI (MPUPOIHBIC SKOCHCTEMBI W arpodKOCHCTEMBI CBOCH MECTHOCTH) U
(bopMyIIMpOBaTh BHIBOJIBI HA OCHOBE CPaBHEHUSI,

-000CHOBBIBAThH M COOJIOAATH MTPABIJIA TIOBEJICHHS B IPUPOJTHON CPE/IE;

-aHAJIM3UPOBATh W OLICHWBATH MOCIEICTBHUS COOCTBEHHOU JEATEILHOCTH B OKpYXKaloliel cpeje, riodaibHbIC
AKOJIOTHICCKHE TTPOOIIEMEI;
-apTyMEHTHPOBATh CBOIO TOYKY 3PCHHSI B XOJIE IUCKYCCHU IO 00CYKICHUIO 3KOJIOTHUECKUX MTPOOIIeM;

-YMETh I0JIB30BATHCS OMOJIOTUYSCKON TEPMUHOJIOTUEH U CUMBOJIUKOIA;

-OBJI3JICBATh YMCHUSMH M HaBBIKAMHU MOCTAHOBKH OMOJIOTMYECKUX DKCIIEPUMEHTOB W YUUTHCS OOBICHATH UX
pe3yIbTaThl;
-HaxOJIUTh OMOJIOTUYECKYIO HH(POPMAIIUIO B PA3HBIX HCTOYHUKAX;

-aHAIIM3UPOBATh U OIICHUBATh OMOJIOTUYCCKYI0 HHPOPMAITHIO, TOTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB.

Kanennapno - temaTtudeckoe mianuposanue 10 kiace
Oo0masg onoJorus.

Ne /i

Tema

IIpumepHsbIe
CpPOKH

Buap! gestenbHOCTH yJamuxcs

Pasnen 1. buosiorus kak nayka. Meroabl Hay4YHoro no3uanus (34)

1.1 Kpamxas ucmopus passumus ouonocuu. Cucmema ouonocudeckux Hayk (1u)

1

Kpatkas wucropus
pa3BHUTHSA
OHOJIOTHH.
Cucrema
OMOJIOTUYECKHUX

HayK

OnpenenstoT MNOHATHS, (OPMHUPYEMbIE B XOJ€ H3Y4EHUS
TeMbl. OOBSCHSIOT posib Ouojoruu B (HOPMUPOBAHUU
HAy4YHOTO MHpPOBO33peHMs. OIEHHMBAIOT BKJAX Pa3IWYHbIX
YUEHBIX-OMOJIOrOB B pPa3BUTUE HAyKu OWOJIOIMM, BKJIa
Ouoslornyeckux Teopuil B (OPMHUPOBAHHE COBPEMEHHOI
€CTECTBEHHO-HAYYHON KapTHHBI MUpA. Y CTAHABIIMBAIOT CBS3U
Ouosioruu ¢ JpYyrUMM HaykamMHu. [OTOBAT coOOIIEHUs
(moknagel, pedeparsl, Mpe3eHTAIIMN) O BKJIAJE BBIIAIOIINXCS
yu4eHbIX B pa3BUTHE Ouojoruu. PaboTaroT C 3J1€KTPOHHBIM
IPUIIOKEHUEM

1.2 Cywnocmb u ceoticmea dcu6o2o. Ypo

BHU OP2AHU3AYUU U MeOObl NO3HAHUSL HCUBOU NPUPOObL (24)

OnpenenstoT NOHATHSA, (HOPMHUpPYEMbIE B XOJE€ H3y4EHUS
TE€MBI. BBIIENAIOT CyIECTBEHHBIE IPU3HAKH KUBOU ITPUPOBI

2 CymHocTh "
CBOHMCTBA KUBOTO.

3 YpoBHU
OpraHHU3aluH u
METOJIbl TIO3HAHHUS

JKUBOU ITPUPOJBI.

U OHOJIOTUYECKHX CHUCTeM (KJIETKHU, OpraHu3Ma, BHJA,
HKOCHUCTEMBI). XapaKTepU3yI0T OCHOBHBIE CBOMCTBA YKUBOTO.
OOBSICHSIOT OCHOBHBIE MPUYMHBI 3aTPYAHEHUN, CBA3AHHBIX C
OTIpe/ieIeHuEeM TOHATHS <OKU3Hb». OOBSACHSIOT pa3iauuus U
€AVHCTBO >KMBOM M HEXXUBON NpupoAsl. [IpuBoasaT npumepst
CUCTEM  pa3HOro  ypoBHsA  opraHuszauuu. [IpuBomdar
JI0OKa3aTelIbCcTBA YPOBHEBOW OPraHM3alMd W JBOJIOLHH
KUBOM npupozsl. ONpenenstoT OCHOBHBIE METO/IbI IO3HAHUS
JKUBOW IPUPOJBL. ['OTOBAT Ipe3eHTalMI0 WIM CTEH] HA TEMY
«CoBpeMeHHOE HayyHoe O00OpyloBaHHE M €ro pojib B

pemeHnmn OMOIOTMYECKUX 3aga9y. PaGoraror C
WLTIOCTpalsIMi ~ yuyeOHuKa. PaboTaloT ¢ AIeKTpOHHBIM
HpI/IJ'IO)KeHI/IeM

Pa3nen 2. Kuerka (114)

2.1. Ucmopus uzyyenus knemxu. Knemounas meopus (14)

4

Knerounas TCOpHUA

OnpenensitoT TOHATUSA, (HOPMHUpPYEMBIE B XOJE€ H3y4EHUS
templ. OmpenensioT  MOpeaMeT, 3adayd U METOHbl
UCCJIEIOBAHUS IUTOJIOTMM KaK HayKH. XapaKTepHU3YIOT
colep)aHue KJIETOYHOM Teopuu. OOBSICHAIOT  BKIIAJ
KIETOYHOW Teopuu B  (POpMHpPOBAHUE  COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI MHpA; BKJIAJ YYCHBIX —
UCCIIeIOBaTeNeil KIETKU B Pa3BUTHE OMOIOTHYECKON HAyKH.
[TpuBOIAT MOKa3aTeNbCTBA POJACTBA KUBBIX OPraHU3MOB C
UCIIOJIb30BaHUEM TIOJIOKEHUH KieTouHoW Teopun. PaboTtaroT
C WUTIOCTpAnusMH ydeOHWKa. PaboTaroT ¢ 3JIEKTPOHHBIM




IIPUJIOKEHUEM

2.2. Xumuueckuii cocmas Kiemku (4u)

5

XUMHUYECKUI
COCTaB KJIETKH.
Heoprannueckue
BEIIECTBA.

OnpenensitoT NOHATUSA, (HOPMHUpPYEMbIE B XOJ€ H3y4EHUS
TeMbl. [IpUBOIAT HOKa3aTeabCTBA (apryMeHTaIlusl) €IMHCTBA
JKUBOM M HEXUBOM NIPHUPOABI HAa IPUMEPE CXOACTBA MX
XUMHUYECKOTO coctaBa. CpaBHUBAIOT XUMHYECKUI COCTaB Tell
JKUBOW M HEXUBOM NPHUPOJABI U JAENAI0T BBIBOJBI HA OCHOBE
CpaBHEHHs.  XapaKTePU3YIOT  OCOOCHHOCTH  CTPOCHUS,

JInnmuae! 1 ux
byHKIMn.

CBOMCTBa U POJIb HCOPraHUMYCCKUX U OPraHN4YCCKHUX BCIICCTB,
BXOOAIIHUX B COCTAaB JXUBBIX OPraHHU3MOB. YcranaBiauBamT
IIPUYUHHO-CJICACTBCHHBIC CBA3HU MCXKIY XHUMHUYCCKUM

VYrnesoanl u
O€eJIKU.

CTPOCHHEM, CBOWCTBAMHU U (YHKLHSMHU BEIIECTB HAa OCHOBE
TEKCTOB U pPUCYHKOB YydeOHuka. IlpuBomst mnpumepsl
OpPraHMYeCKUX BeIIeCTB (YIJIEBOJOB, JHMIHJIOB, OEIKOB,

HyxknennoBbie
KHCJIOTHI.

HYKJICMHOBBIX KHCJIOT), BXOIMIIUX B COCTAB OPraHHW3MOB,
MECT WX JIOKQJIM3alud M Ouoyorudeckoir ponu. Paboraror ¢
WUTIOCTPAMSIMU yIeOHHUKA. PemaroT OHOJIOTHYECKHIE 3a1auH.
Breimonustor nabopaTopHEbIE, MPAKTUYECKUE 51
Uccre0BaTeIbCKie paboThl M0 U3yyaeMoii Teme. PaboraroT ¢
SJICKTPOHHBIM IIPUJIOKCHHUEM

2.3. Cmpoenue 3yKapuomuyeckou U npoK.

apuomuyeckotl kiemox (3u)

9 DykapuoTudeckas OnpenensitoT NOHATUA, (OPMUPYEMBIE B XOJE H3yUEHHUS
kaerka. [Tp/p. Nel TeMbl.  XapakTepu3yloT  KJIETKYy Kak  CTPYKTYpHO-
«CpaBHeHHe (bYyHKINOHATBHYIO eUHUILY KHBOTO. Beinenstor
CTPOEHUS KIIETOK CYLIECTBEHHbIE MPU3HAKU CTPOCHUS KJIETKH, €€ OpPraHOUI0B,
pacteHuii u saapa, MeMOpaHbl, XPOMOCOM, JTOSIIEPHBIX U SIIEPHBIX KIETOK,
KUBOTHBIX» KJIETOK pacTeHUH, >KMBOTHBIX M TpuOoB. CpaBHUBAIOT

0COOEGHHOCTH CTPOCHHUSI MOAJNEPHBIX U SJIEPHBIX KIETOK,

10 Knerounoe siapo. KJIETOK PacTE€HH, )KUBOTHBIX ¥ TPUOOB U JIEJIAIOT BBIBOJBI Ha
XpOMOCOMBI. OCHOBE CpaBHEHHMSL. YcTaHaBIMBAIOT NPUYHHHO-

CJIEZICTBEHHBIE CBSI3M MEXJy CTPOCHMEM U (QYHKLUUIMHU

11 [Tpokapuoruueckas OMOJIOrMYECKUX CHUCTEM Ha IpHUMepe KJIIETKH, €€ OpraHOUI0B

KJIETKA. U BBINONHAEMBIX  WMH  ¢yHKuuid.  PabGoraror ¢

wutrocTpanusaMu  yaeOHuka. [lonap3yroTcs MUTOIOTHYECKON
TepMuHOIOruel. OOOCHOBBIBAIOT Mephl  MPOGUIAKTUKU
OakTepuaNbHBIX 3a00eBaHU. BBIONHIIOT TabOpaTOpHEIE,
MPAKTUYECKHE U HCCIIEeN0BATeNbCKUE PabOThHI MO M3ydaeMoit
teMe. PaboTaroT ¢ 3JIeKTPOHHBIM PHIIOKEHUEM

2.4. Peanuzayus nacreocmeennoul ungpopmayuu 6 kiemke (14)

12

Peanmmzanus
HaCJIEICTBEHHON
uH(popMaIuu B
KIIETKE

OnpenenstoT NOHATHSA, (HOpPMHUpPYEMbIE B XOJE€ H3y4EHUS
TeMbl.  Bbimensior  ¢yHAaMeHTaNbHBIH  mpolecc B
OMOJIOTMYECKUX CHCTeMax — pealu3anus HWHPoOpMaluu B
KJIETKE. BBIIENAIOT CyleCTBEHHbIE PU3HAKN F€HETUUECKOTO
koza. ONUCKHIBAIOT M CPAaBHUBAIOT MPOLIECCHl TPAHCKPUIILIUU U
TpaHcauuu.  OOBSCHSIOT — poOib  BOCIPOM3BEACHUS U
nepesayy HacjaeICTBEHHON HH(pOpMAIH B CYIIIECTBOBAHUHU U
pa3sBUTHHM XU3HU Ha 3emJe. PematoT 6nonornyeckue 3aaaqm.
PabGortator ¢ wmwmocTpamusimMu  ydeOHmka. Pabotaror ¢
HJIEKTPOHHBIM MPUIIOKEHUEM

2.5. Bupycuvl (2u)

13 Bupycs OnpenensioT NOHATHA, (OPMHpPYEMBbIE B XOAE H3YUEHHS
14 KoHTponbHbII TeMBI. BBIIENIAIOT CylleCTBEHHBIE IPU3HAKH CTPOCHUS U
YPOK IO TEME: JKU3HEHHBIX LIUKJIOB BUPYCOB. XapaKTEpU3YyIOT pOJIb BUPYCOB
«Knerka» Kak Bo3Oynuteneld Oone3sHel W Kak  IMEPEHOCUMKOB
reHetudyeckoil  mHpopmanuu.  OOOCHOBBIBAIOT — MEpPHI

PO UITAKTUKHI BUPYCHBIX 3a00J1eBaHUM. Haxomst

uHPOpPMALIMI0O O BHUPYCax M BHPYCHBIX 3a00JIEBAHUSAX B




Pa3JIMYHBIX HWCTOYHHUKAX, AHAJIU3UPYIOT W OLCHHUBAKOT CC,
UHTEPIPETHPYIOT W TMPEIACTABISIOT B pasHBIX (popmax
(Te3uchl, COOOIICHHE, PEMOpPTaX, AHATUTHYECKas CIPaBKa,
pedepat, 0630p, moptdoano). PaboTaroT ¢ WLIFOCTpaUsIMU
yueOHuKa. PaboTaroT C 3JIEKTPOHHBIM MPHIIOKECHUEM

Pasnen 3. Opranusm (20 )

3.1. Opeanuzm — eounoe yenoe. Muozoobpasue sncusvix opeanuzmos (14)

15 Opranusm — Onpenensior NOHATHA, (OPMHpPYEMBIE B XOAE H3YUCHHS
€IMHOE LIeNIOE. TEMbI. BBIIETSIOT CyIIecTBEeHHBIC TPU3HAKU OHOKICTOYHBIX
u MHOTOKJIETOYHBIX OpPTaHU3MOB. CpaBHuBaIOT

OJHOKJICTOYHBIC, MHOI'OKJICTOYHBIC OPraHHU3Mbl M KOJIOHHHU
OIHOKJICTOYHBIX OPraHM3MOB WU ACJIAIOT BBIBOJbI HAa OCHOBC
CpaBHCHMU:. PabGoTaroT ¢ SJICKTPOHHBIM IIPUIIOKCHHUEM

3.2. Obmen ewjecms u npespawerue snepauu (24)

16 OHepreTu4ecKui OnpenensitoT NOHATUA, (HOPMUPYEMbIE B XOJE H3yYCHUS
00OMeH. TeMbl. XapakTepu3ylT (yHIaMEHTalIbHbIE TMPOLECCH B
OWoNorMyeckux  cucreMax — OOMEH  BEIIeCTB U

17 [TnacTuueckuii MPEBPAILECHUE SHEPIUU. BBIAEISIOT CyllIECTBEHHbIE TPU3HAKHU
oOMeH. MPOLIECCOB  KU3HENEATENIbHOCTH  KJeTku. CpaBHHBAIOT

IUIACTUYECKUHN U SHEPreTHUECKU OOMEHBI U JIENIal0T BHIBOBI
Ha OcHOBe cTpoeHus. CpaBHMBAIOT OPraHU3Mbl IO THILY
NUTaHUS W JIEJIal0T BBIBOABI HAa OCHOBE CpaBHEHUS.
PackpbiBatoT 3HaueHHe (OTOCHHTE3a. XapaKTepU3YIOT
CBETOBYI0O M TEeMHOBYIO (a3el ¢orocunTesa. Paborator ¢
WITIOCTpAlMsIMU yueOHUKa. Perraror 61Moaoruueckue 3a1aqmu.
Haxonmar wmHpOpMamuio mo u3ydaemoil TeMe B pPa3iIMYHBIX
UCTOYHUKAX, aHATM3UPYIOT U OLIEHUBAIOT ee,
UHTEPIPETHPYIOT W TMPEJACTABISIOT B pasHBIX (popmax
(Te3ucel, cooOlleHue, pernopTaxK, aHAIUTUYECKas CIpPaBKa,
pedepat, 0030p, moptdonano). PaboTaroT ¢ 3IEKTPOHHBIM

MPUIIOKEHUEM
3.3. Pazmnooicenue (4u)
18 [enenue KiIeTKH. OnpenensitoT TOHATUA, (HOPMHUPYEMBIE B XOJE H3yYEHUS
MurTos3. TeMbl. BbIIENSIOT CylmIECTBEHHbIE NPU3HAKH Ipolecca
JIEJNICHUs KIETKU. XapaKkTepHu3yloT OHOJOTHYEeCKOe 3HAUYCHUE
19 PazmHoxeHue:! U OCHOBHBIE (Da3bl MHUTO3a, UCIOJIb3yS PUCYHKH Y4YEOHHKA.
MOJIOBOE U Boiagenstor CYILIECTBEHHBIE MPU3HAKU MIPOLIECCOB
Oecnosoe. Pa3MHOXKEHUST W OIUIOJOTBOpeHUs. ONUCHIBAIOT CIOCOOBI
20 ITonosoe BETE€TaTUBHOIO  pa3MHOkeHus.  [lpuBogsar  mpumepsl
Pa3MHOXKCHHE. OpraHu3MoOB, Pa3MHOXAIOMIUXCA OecrnoibiM U TOJIOBBIM
Melios. nyreM. XapakTepu3yloT OHOJIOTUYECKOE 3HAaYeHUEe U
OCHOBHBIE (Da3pl Mel03a, WCIONB3YyS PUCYHKH YYCOHHKA.
21 OmI010TBOpPEHHE, XapakTepu3yloT CTaaud o00pa3oBaHUs TOJOBBIX KJETOK,
ero OMOJIOTHYECKOE UCTIONB3ysl cxemy ydeOHHmKa. OOBICHSIIOT OHOJIOTHYECKYIO
3HAYCHHE CYIITHOCTh OIJIOJOTBOPEHHS. XapaKTepU3YIOT OCOOEHHOCTH

JIBOMHOTO  OIUIOJIOTBOPEHUS] 'y pacTteHuil. Onpenenstor
3HAQUY€HHE HCKYCCTBEHHOI0 OMIOA0TBOpeHusa. CpaBHUBAIOT
MHUTO3 W  MEW03, SUIEKIETKH W  CIepPMaTO30UIbI,
CliepMaToreHe3 M OBOTeHe3, II0JIOBOe U Oecroroe
Pa3MHOXEHHUE W JIEJIAI0T BBIBOALI HAa OCHOBE CpPABHEHHSI.
PaGorator ¢  wumocTpanusaMu  yuyeOHmka.  Pemaror
OWoyorMyecKkre 3amadd. YYacTBYIOT B JTUCKYCCHU IO
nu3ydaeMoil reme. PaboTaroT ¢ 2IeKTPOHHBIM MPUIIOKEHHEM

3.4. Unousudyanvnoe pazsumue opeanuzmos (onmoeenes) (24)

22 NuauBuayaibHoe Onpenensior NOHATHA, (OPMHpPYEMBIE B XOAE H3YUEHHS
pa3BHUTHE TeMbl. XapaKTepU3ylOT IMEepuoabl OHTOreHe3a. ONMCHIBAIOT
OpPTraHU3MOB. 0COOCHHOCTH  WHAMBHIYaJIbHOTO  Pa3BUTHS  4YeJOBEKA.




23

OH"Torenes
JeJI0BeKa.

OrneHuBaroT BAMSHUE (GAaKTOPOB BHEIIHEH cpelbl HAa pa3BUTHE
3aponpima. OOBSICHAIOT OTPUIATENIFHOE BIUSHHUE aJIKOTOJIA,
HUKOTHUHA, HAPKOTUYCCKHUX BCUICCTB HA PAa3BUTHUC 3apOJbIIlia
YeJIOBEKa; NPHYMHBI HAPYLNICHWH pa3BUTHS OPraHU3MOB.
AHaJII/I3I/IpyIOT U OLCHHUBAKOT NCJICBBIC MW CMBICIOBBIC
YCTAaHOBKH B CBOUX ACUCTBHSAX M MOCTYNKAaX MO OTHOIICHHIO
K CBOEMY 3[I0POBbIO, TIOCJIEACTBHS BIUSIHUS (PAKTOPOB pUCKA
Ha 3710poBbe. OOOCHOBBIBAIOT MEPHI MPOPUIAKTUKN BPEIHBIX
MPUBLIYEK. CpaBHuBaroT AMOPHOHAIIEHBIN u
HOCTIMOPHOHATIBHBIA EPHOAbI HHANBUIYaTbHOTO Pa3BUTHS,
MpsAMOC U HEIIPSAMOC Pa3BUTUC U ACIIAIOT BbBIBOABI HA OCHOBC
cpaBHeHus. PaboTtaror ¢ wUIIOCTpanMsAMH  ydeOHHKa.
PaboTatoT ¢ 3J1€eKTPOHHBIM NPUIIOKEHUEM

3.5. Hacneocmeennocms u usmenuusocms (9u)

24

OcCHOBHBIE
HOHATHASA 1 METOIBI
TEHETUKMU.

25

IlepBbIil 1 BTOpO
3aKOHBI
I".'Mengens. [p/p.
No2 «CocraBnenue
IIPOCTEUIINX CXEM
CKpELIMBAHUSI.

26

Jurudpunxoe
CKpELIUBaHHUE.
Tperuii 3akoH
I'"Mennens.

27

ITp/p. Ne3
«Pemrenne
AJIIEeMEHTapHbBIX
TeHETUYECKHUX
3a7a4y.

28

XpoMocoMHast
TEeOpHs
HAaCJIEJACTBEHHOCTH

29

CoBpeMeHHbIE
MPEACTABICHUS O
reHe ¥ TeHOME.

30

I'ereTuxka nona.

31

N3MeHUNBOCTE:
HacJeqCTBEHHAS U
HeHacJeICTBEHHA.

32

I'enetuka u
3710pOBbE
qeJIoBEKA.

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B X0/ U3yUEHUs
TeMbl. OnpeestoT OCHOBHBIE 33]1a4l COBPEMEHHOMN
TeHETHUKH. XapaKTepU3yIoT COJIep:KaHne 3aKOHOMEPHOCTEN
HACJIEI0BaHMs, YCTaHOBIEHHBIX ['. MenneneM, XpoMOCOMHOM
TEOpPUU HACIIEJICTBEHHOCTH; COBPEMEHHBIX MPEACTABICHUH O
reHE U TeHOME, 3aKOHOMEPHOCTEN U3MEHYUBOCTH.
OO0bscusiroT BKIaa ['. MeHaens u Ipyrux y4eHbIX B pa3BUTHE
OMOJIOrMYecKON HayKH, 3HAYEHUE YCTAaHOBJIEHHBIX UMU
3aKOHOMEPHOCTEH B (popMHUpOBaHHE COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHBI MUPA; PUUHUHBI
HACJIEJICTBEHHBIX ¥ HEHACJIE/ICTBEHHBIX N3MEHEHUH.
[TpuBOIAT KOKA3aTENBCTBA POACTBA KUBBIX OPIraHU3MOB Ha
OCHOBE I0JIO’KEHHUM IeHeTUKH. [101b3yI0TCs reHeTHYecKon
TEPMHUHOJIOTHEH U CUMBOJIUKOU. Peraror anemMenTapHbie
reHernyeckue 3agadn. CocTaBIIsAIOT AIEMEHTAPHBIE CXEMBI
CKpeIIUBaHus. BBISBISIOT HCTOYHUKU MYTareHOB B
OKpy>Karoten cpezie (kocBeHHO). [IpoBoasIT sn1eMeHTapHbIe
OMOJIOTYeCKHEe UCCIIEIOBAHMS U JIENAIOT BHIBOJIBI HA OCHOBE
MOJIyYEHHBIX pe3yiabTaToB. OOBICHSAIOT BIMSHNUE MYTareHOB
Ha OpraHU3M YeJIOBEKa, BOSHUKHOBEHHUE HACIEACTBEHHBIX
3a00eBaHUM, MyTaIlMil. Y CTaHABIMBAIOT B3aUMOCBSI3b
TEHOTHIIA YEJI0BEKA U €ro 340poBbs. OLICHNBAIOT 3HAUYEHUE
3JI0pOBOr0 00pa3a *U3HU Kak Hanbosee 3 PpeKTUBHOTO
MeTo/1a MPOUITAKTUKN HACTIEACTBEHHBIX 3a00JI€BaHUN.
XapakTepusyroT pojb MEIUKOT€HETUYECKOTO
KOHCYJIbTUPOBAHHUS /1151 CHUYKEHUS BEPOSTHOCTH
BO3HUKHOBEHHUS HACIEICTBEHHLIX 3a001eBaHui. PaboTaror ¢
WLTIOCTpaIsIMH yaeOHuKa. PenraroT Guonorndeckue 3a1aquu.
Haxonst nadopmManuro mo u3ydaeMoi TeMe B Pa3IunIHbIX
MCTOYHMKAX, AHAIU3UPYIOT U OILICHUBAIOT €¢,
WHTEPIPETHPYIOT U MPEACTABIISIOT B Pa3HbIX opMax
(Te3ucsl, coolIIeHNEe, pEOPTaXK, aHATUTHYECKAs CTIPaBKa,
pedepat, 0630p, mopThonro). BeimoaHst0T 1ab0paTOpHEIE,
MPAKTUYECKHUE U UCCIIE0BATEIHCKHE PA0OTHI 110 U3y4aeMOi
TeMe. PaboTaroT ¢ 31eKTPOHHBIM MPUIIOKEHUEM

3.6. Ocnoevl cenexyuu. buomexnonocus (2u)

33

Cenexuus:
OCHOBHBIC MCTOIbI

OnpenensitoT NOHATUSA, (HOPMHUpPYEMbIE B XOJ€ H3y4eHUs
TeMbl. OmpenensioT TJIABHBIE 3aJadyd W HaANpaBIICHUS




U JOCTUXXCHUSL.
Bbuorexuonorus.

COBpPEMEHHOM cenekiuu. XapakrepusyrorT Brkiaany H. H.
BaBunoBa B pazButre Ouosjornyeckod Hayku. OlLEHMBAIOT
JOCTHKEHUS. WM IEPCHEKTHBBl OTEUYECTBEHHOW U MHUPOBOU
CEJICKIIUH. XapaKTePU3YIOT METOJbI CEJIECKIIMOHHON paOOTHI.
CpaBHUBAaIOT MacCOBBIM M HMHAUBUAYAIbHBIH  OTOOP.
Bripensitor CYIIECTBEHHbBIE MIPU3HAKU nporecca
UCKYCCTBEHHOTO 0TOOpa. ONEHHMBAIOT JOCTIDKEHHS U
NEPCIEeKTUBBl  PAa3BUTHSI COBPEMEHHON OHMOTEXHOJIOTHHU.
AHAIM3UPYIOT U OLIEHUBAIOT ATHYECKHE aCTEKThl HEKOTOPBIX
WCCIIENOBAaHUII B o00JlacTH OMOTEXHOJIOrMH. PaGoraror ¢
WUTIOCTpalusiMi -~ yueOuuka. Haxomsar wunpopmanuio 10
M3y4aeMoil TeMe B Pa3IMYHbIX UCTOYHHKAX, aHATU3UPYIOT U
OLICHUBAIOT €€, HHTEPIIPETUPYIOT U MPEACTABISAIOT B Pa3HBIX
dbopmax (TE3HMCHI, COOOIICHHE, PEMOPTAXK, aHATUTHYCCKAs
cupaBka, pedepar, o0030p, mnoprdoaro). BeIMOTHSIIOT
MPAKTUYECKHE U HCCIEeN0BATeNbCKUE PabOThI MO M3yd4aeMoil
teme. PaboTaroT ¢ 3JIeKTPOHHBIM MPHIIOKEHUEM
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KonTposbHblii
YPOK 0 TeME:
«Opranuzm»

KajengapHo - TeMaTudeckoe IJIAHUPOBAHUE 11 kaacce

Ne i/t

Tema

[IpumepHsbIe
CPOKH

Buer gesTenbHOCTH yYaImxcst

Paznen 1. Bua (209)

1.1. UCTOPHS SBOJIFOLHOHHDBIX HIEH (44)

1 PasBurne OnpenensitoT NOHATUA, (OPMUPYEMBIE B XOJE H3yUEHHUS
6uosioruu B TeMbl. OLIEHMBAIOT BKJIAJ Pa3JIMYHBIX YYEHBIX B pa3BUTHE
JI0JTapBUHOBCKHI Ouonorn yecko Hayku. OILIEHHBAIOT  MPEANOCHUIKU
nepuos. Pa6otsr K. BO3HUKHOBeHHs ydyeHus Y. JlapsuHa. XapaKkTepU3yrOT
JIunnes. colepKaHue  ABOJMOIMOHHOM  Teopuun Y.  [lapBuHna.

2 VYyenue CpaBHuBaroT OIIPEETIEHHYIO " HEOIPECICHHYIO
JK.b.JIamapka. U3MEHYMBOCTb, HCKYCCTBEHHBI M €CTECTBEHHBII O0TOOp,

3 [TpenmochlIKn dbopMbI OOpBOBI 3a CYIIECTBOBAHUE M JIENAIOT BBIBOABI Ha
BO3HUKHOBEHUS OCHOBE CpaBHEHHUs. PaboTaOT ¢ WLTIOCTpAIUsIMU y4eOHUKA.
yUeHus PaboTaroT ¢ 3JeKTPOHHBIM MTPUIIOKEHUEM
Y./lapBuHa.

4 OBOJIIOIMOHHAS
teopus Y.JlapsuHa.

Tema 1.2 COBPEMEHHOE 3BOJIIOLIHOHHOE YYEHUE (8y)

5 Bun: kpurepun n OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0/1€ U3yUECHHS
cTpykrypa. lp/p. TEMBI.

Ned «BrisiBeHne OOBACHSIOT BKJIAJ] BOJIFOLIMOHHON T€OpUU B (POPMHUPOBAHUE
MPUCTIOCOOICHHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpA.
OpPraHU3MOB K OnpenenstoT kputepuu Bujaa. OMUCHIBAIOT 0co0ei BUIa 10
cpesie OOUTaHUS. MOP(}OIOrHYEeCKOMY KPUTEPHIO.

6 [Momymsiust — XapakTepu3yroT NOMYJISIUI0 KaK CTPYKTYPHYIO €AMHUILY
CTPYKTypHas U BUJIa U €UHUILY 3BOJIIOLIUH, TIPOIIECCOB €CTECTBEHHOTO
3BOJIIOIIMOHHAs otbopa, (opMUPOBaHUS PUCTOCOOIEHHOCTH, 00pa30BaHuUs
€AMHMIIA BUJA. BUJIOB. XapaKTEpU3yIOT OCHOBHBIE (PAKTOPHI SBOIIOIHH.

7 DaxTopsl CpaBHUBAIOT IPOCTPAHCTBEHHYIO U SKOJIOTMYECKYIO
HBOJIIOLIHN. U30JIALUI0, (POPMBI €CTECTBEHHOTO 0TOOpa U AETIAI0T BBIBOIbI

8 EcTecTBEHHBII Ha OCHOBE CpaBHEHUS. XapaKTepU3yIOT OCHOBHBIE aJaNTalun

0TOOp — IJIaBHAS

OpPraHU3MOB K yCJIOBUSIM oouTanusa. CpaBHUBAIOT OCHOBHBIE




JBIDKYIIAs CHIIa
JBOJTIOIHH.

Ananrtanys
OpPTaHU3MOB KaK
pe3ynbTaT
JIeHCTBUS
€CTECTBEHHOTO
otbopa.

10

BunoobpaszoBanue.

11

MHuoroob6pasue
BUJIOB - OCHOBA
YCTOMYMBOCTH
ouocdepsl.

12

JlokazarenbcTBa
SBOJIIOIAH
OpPraHUYECKOT0
Mupa.

CHocoOBI U IMyTH BUI000pa30BaHusl, OMOJIOTHUECKHI
HPOTPECC U PETPECC U JIENAIOT BHIBOABI HA OCHOBE CPAaBHEHHSI.
OOBACHSIOT NPUUNHBI IBOIIOIHMH, H3MEHIEMOCTH BU/IOB.
[TpuBoasT HOKa3aTENbCTBA POACTBA KHUBBIX OPraHU3MOB Ha
OCHOBE ITOJIO’KEHHH YBOJIIOIMOHHOTO ydeHHUs. J{0Ka3bIBaIOT,
4TO COXpaHEHHE MHOT000pa3ysi BUAOB SIBISETCS OCHOBON
YCTOMUYUBOTO pa3BUTHA Onocdepsl. [IpuBoaST OCHOBHBIE
JI0Ka3aTeIbCTBA SBOJIIOIMY OPTaHUYECKOTO MHpa.

Pemator 6uonornueckue 3a1a4m.

PaboTaroT ¢ mumocTpanusamMu ydeOHHKa.

BeimonsstoT 1aboparopHbie, MPaKTHUECKUE U
UCCIIEe0BATEIbCKHE PAOOTHI 10 U3y4aeMOu TeMe.
PaboTatoT ¢ 371eKTPOHHBIM NPUIIOKEHUEM

1.3 [IPOUCXOXJJEHUE JKU3HWU HA 3EMJIE (3u)

13

Pa3zButue
IIPEACTABIICHUH O
MIPOUCXOXKICHUHN
JKM3HHU Ha 3eMiie.

14

CoBpeMeHHbIE
IIPEJICTaBICHUS O
MPOUCXOXKACHUU
JKU3HHU.

15

PazBuTue xxn3Hu
Ha 3emiie

OnpenensitoT NOHATUA, (HOPMHUPYEMBbIE B XOJE H3yYCHHUS
TEMBI.

AHaMM3UPYIOT W OLUEHUBAIOT  pa3jM4HblE  TUIIOTE3bI
MIPOUCXOKICHUS JKU3HU. XapaKTEPU3YIOT OCHOBHBIC 3Tallbl
OuoNI0rnYecKon 3BOJIIOLIUU Ha 3emuie.
Y4acTBylOT B JOUCKYCCHU TI0 OOCYKIEHHIO THIIOTE3
MIPOUCXOXKICHUS JKU3HU U aApPTYMEHTHUPYIOT CBOK TOYKY

3peHusl.
Pabotatot c WJUTIOCTPALMSIMU yueOHUKa.
Haxonmar wmHpOpMamuio mo u3ydaeMmoil TeMe B pPa3iIMYHBIX
HCTOYHUKAX, aHAJIN3UPYIOT u OLICHUBAIOT ee,

UHTEPIIPETUPYIOT U TMPEACTaBISAIOT B pasHBIX (opmax
(Te3uchl, cOOOIIeHHEe, PENoOpPTaXK, aHATUTHYECKas CIIpaBKa,
pedepat, 0030p, moptdosnmo). PaboTaroT ¢ 3IEKTPOHHBIM
MPHUIIOKEHUEM

1.4 [IPOUCXOKJEHUE YEJIOBEKA (5 u)

16

I'unoressl
MPOUCXOKICHUS
yeJIoBeKa.

17

ITonoxxenue
YeJIOBEKA B
CHCTEME
JKUBOTHOTO MHPA.

18

DBOIIONUA
YeJI0BEKA.

19

YenoBeyeckue
pachl.

20

KoHnTponbHbIi
YPOK IO TEME.

OnpenensioT NOHATHSA, (GOpPMHpPYEMblE B XOAE H3Y4EHUS
TEMBI.

AHaIM3UPYIOT M OLEHMBAIOT  PA3IUYHbIE  THUIIOTE3bI
NPOUCXOXKACHUST  4enmoBeka.  OmpenensioT  TOJ0XKEHHE
4eJOBEeKa B CHUCTEME >KMBOTHOIO MHpa. APryMEHTHUPOBAHO
JIOKa3bIBAIOT TPUHAUIEKHOCTh YEIOBEKa K OIpeNeeHHON
CHUCTeMaTH4YeCKOW rpynne. BBIABISIOT NMPHU3HAKM CXOJACTBA
3apofIpIIell YeNOBeKAa W JAPYTrUX MIIEKONHUTAIONINX Kak
JIOKa3aTelbCTBO MX pOJCTBA. XapaKTEpU3YIOT OCHOBHBIE
ATaIbl aHTPOTIOTEHE3a. APTYMEHTHPYIOT CBOIO TOUKY 3pEHUS
B XOJ€ JHUCKyCCMM TO  OOCYXJIEHUIO  MIpoOIeMbl
MPOMCXOXKICHUSI YeJIOBeKa. 3HAKOMSTCS C MEXaHH3MOM
pacooOpazoBaHMsl, OTMeYasi €IWHCTBO MPOUCXOXKICHUS pac.
IIpuBOAAT apryMEHTUPOBAHHYIO KPUTHUKY aHTHHAy4YHOU
CYHIHOCTH pacu3Mma. HaxonaT mHpopManuio 1no u3ydyaemoi
TEMe B Pa3IUYHBIX NCTOYHHKAX, AaHATH3UPYIOT M OIICHUBAIOT
ee, MHTEPIPETUPYIOT U TMPEJICTAaBISAIOT B Pa3HbIX (popmax
(Te3uchl, cooOleHne, pernopTax, aHAIUTHYECKasl CIPaBKa,
pedepar, 00630p, moptdonro). PaboTaroT ¢ WIIIOCTpalusIMu
ydeOHMKA. BBIMOMHSAIOT JTabopaTopHbBIE, NpPAKTHYECKUE U
UCCIIEIOBAaTEIbCKUE ~ pabOThl MO  M3Y4aeMoO  TeMe.
PaboTaroT ¢ 31eKTPOHHBIM MPUIIOKEHUEM




Paszen 2 DKOCUCTEMBI (14 4)

2.1 DKOJIOTUYECKHUE ©®AKTOPHI (3 u)

21 OpranusMm u cpena.
DKOJIOTHYECKUE
(haKkTOopHI.

22 AOuoTuyeckue
(haKTOpBI CpeIbl.

23 buotuueckue

(haKkTOphI CpeIbl.

OnpenensitoT NOHATUSA, (HOPMHUpPYEMbIE B XOJ€ H3y4EHUS
TEMBI.

OnpenensitoT OCHOBHBIE 3a/ladyll COBPEMEHHOM 3KOJIOTHH.
Pa3znuualoT OCHOBHBIE TPYIIIBI HKOJOTHYECKUX (PaKTOpoB
(abuoTnyeckux, OMOTHUECKUX, AHTPONIOTEHHBIX ). OOBACHIIOT
3aKOHOMEPHOCTH  BJIMSHHUS  JKOJOTMYECKHX  (PaKTOpOB
Ha OpraHu3Mbl. XapakTEpHU3ylOT OCHOBHbIE A0MOTHYECKUE
dakTopbl (TEMIEparypy, BIAXKHOCTb, CBET). OMUCHIBAIOT
OCHOBHbIE OMOTHYECKHE (PAKTOPBI, HA KOHKPETHBIX MpUMeEpax
JEeMOHCTPUPYIOT ~ uX  3HaueHue.  OLEHUBAIOT  POJb
HKOJIOTMYECKUX (bakTopoB B KU3ZHEJCSATEIbHOCTH
OpPTraHU3MOB.

[IpuBoAT JOKa3aTeNbCTBA B3aUMOCBS3EH OPraHU3MOB U
OKpyXaromied cpeasl. Pemaror Ouojormyeckue 3ajgayul.
Haxonsat undopmanuio mo u3ydyaemMod TeMe B Pa3IHUHBIX
HUCTOYHUKAX, aHATM3UPYIOT " OLICHUBAIOT ee,
UHTEPIPETUPYIOT U TMPEACTaBISIOT B pa3HBIX (popmax
(Te3ucel, COOOIIEHUE, PETOpPTaX, AHATUTUYECKAs CIPaBKa,
pedepat, 00630p, moptdoano). PaboTaroT ¢ WILTIOCTpAIUSIMH
yueOHuKa. PaboTaloT ¢ 371€KTPOHHBIM NIPHIIOKEHUEM

2.2 CTPYKTYPA DKOCUCTEM (4 u)

24 Crpykrypa
9KOCHUCTEM.

25 Kpyrosopor
BEIIIECTB M SHEPTHU
B DKOCHUCTEMAaX.
ITp/p. Ne5 «llern
MTUTaHKS B
HKOCHUCTEME.

26 [TpuuunHs
YCTOMYUBOCTH U
CMEHBI YKOCUCTEM.

27 Bnusiaue uesoBeka
Ha DKOCHUCTEMBI.

OnpenensitoT NOHATUA, (OPMUPYEMBIE B XOJE H3yYEHUS
TEMBI. Onpenensitor CTPYKTYpPY 9KOCHUCTEMBI
(IpOCTPaHCTBEHHYIO, BHJIOBYIO, 3KOJOTMYecKyro). JlaroT
XapaKTepUCTUKY HPOAYLIEHTaM, KOHCYMEHTaM, PeIyLEeHTaM.
Bbinensior cymecTBeHHbIE NPU3HAKH KOCHCTEM, Ipoliecca
KpYyroBOpoTa BELIECTB M NPEBpALlCHUH SHEpruu B
IKOCHUCTEMAX.

OOBACHAIOT MPUYUHBI YCTOMYMBOCTH M CMEHBI 3KOCHUCTEM.
XapakTepu3ylOT BJIHMSHHE 4YellOBEKa Ha JKOCHCTEMBI.
CpaBHMBAIOT UCKYCCTBEHHBIE U €CTECTBEHHBIE IKOCHCTEMBI.
JHenarot BBIBOJIBI Ha OCHOBE CpaBHEHWS.
CoCTaBIAIOT >JEMEHTapHblE CXEMbl IepeHoca BEIIeCTB U
SHEPIUU B HKOCHCTEMAX (mermm " CeTn).
Haxonar uHpoOpMmanuio no u3yyaeMod TeMe B Pa3IUYHBIX
HCTOYHUKAX, aHATM3UPYIOT " OLICHUBAIOT ee,
UHTEPOPETUPYIOT U TPEJICTaBIAIOT B pasHbIX (opmax
(Te3uckl, cooOleHne, pernopTax, aHATUTUYECKas CIpPaBKa,
pedepar, o0030p, mnoptdonuo). Pemaror Ouonorumueckue
3ajaud.  PaboraroT ¢ WwUIOCTpalusMu  ydueOHHUKA.
Beimonusior n1abopaTopHbIe, MPaKTUYECKHE U
UCCIIEIOBATEIbCKUE ~ pabOTBl MO  HM3y4aeMOl  TeMe.
PaboTaroT ¢ 3JIeKTPOHHBIM MTPUIIOKEHHEM

2.3 BUOCDEPA — I'JTOBAJIBHAA DKOCUCTEMA (2 u)

28 Buocdepa —
riaobanabHas
KOCHCTEMA.

29 Posib KUBBIX
OpPraHu3MOB B
ouocdepe.

OnpenensioT NOHATHA, (OPMHpPYEMBIE B XOJAE H3YyUEHHS
TEMBI.

XapakTepu3yloT U CPaBHHMBAIOT OCHOBHBIE THIIBI BEILECTBA
ounocdepsr.

XapakrepusyroT cogep:xkanue ydenus B. M. Bepraackoro
o Ouocdepe, ero BKIAI B pa3BUTHE OMOJOTUYECKON HAYKH.
IIpuBoIAT JOKa3aTENbCTBA E€OMHCTBA JKMBOM W HEXKHUBOU
MPUPOJBI, HUCIOJB3Ysl 3HaHHUS O KpPYroBOpPOTE BEIIECTB B
ouocdepe. XapakTepuszylOT pOJIb JKUBBIX OpPraHM3MOB B
ounocdepe.

Bh1ensioT cyniecTBEHHbIE IPU3HAKY MPoliecca KpyroBopoTa




BEIIECTB W  TpEBpalleHWil  dSHepruu B Ouocdepe.
[IpuHumaroT yvactue B AMCKyccHMM MO Teme «Beuna
ouocdepa?», apryMeHTHPOBAHO BBICKA3BIBAIOT COOCTBEHHOE
MHEHHUE.

Haxonar mHpOpManuio Mo u3y4yaeMoil TeMe B pPa3iIMYHBIX
UCTOYHUKAX, aHAJIM3UPYIOT u OLICHUBAIOT ee,
WHTEPIIPETHPYIOT U TMPEACTaBISIOT B pa3HBIX (popmax
(Te3uchl, cooOuIeHHe, PEernopTaXK, aHATUTHYECKas CIIpaBKa,
pedepar, o0030p, mnoptdonuo). Pemaror Ouonormueckue
3agaud.  Paboraior ¢ wuIOCTpalMsAMH  ydueOHUKA.
Beimonusior nabopaTopHbIe, MPAKTHYECKHE u
uccienoBarenbckue paboTsl Mo ulyyaemoi reme. Paboraror ¢
AJIEKTPOHHBIM MPUIIOKEHUEM

2.4 BUOCDEPA W YEJIOBEK (4 u)

30 buocdepa n
YeJIOBEK.

31 OcHOBHBIE
9KOJIOTUYCCKHE
POOJIEMBI
COBPEMEHHOCTH.

32 [Tytu peureHus
IKOJIOTHIECKUX
po0JIeM.

33 KoHTpombHBIit
YPOK I10 TeME.

OnpenensitoT NOHATUA, (OPMUPYEMbIE B XOJIE H3y4CHUS
TEMBI.

AHaIM3UPYIOT U OLIEHUBAIOT COBPEMEHHBIE TIJI00ANBHBIC
AKOJIOTHUYECKUE TTPOOJIEMBI U TIYTH UX PEIICHHSI, IOCIICICTBUS
COOCTBEHHOW  JEATENPHOCTH B  OKpYXalomel  cpene;
OMOJIOTUYECKYIO uH(HOPMALIHIO 0 I00aTBHBIX
HKOJIOTMYECKUX MpobiemMax, TMOoJy4yaeMyl0 U3  pasHbIX
HMCTOYHHMKOB; IIEJIEBbIE M CMBICJIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUSAX W TOCTYIKAaX MO OTHOIICHHUIO K OKpYXKarolleu

cpexe.
BbimBUralOT  TUMOTE3BI O  BO3MOXHBIX  TOCIEICTBHIX
JCSITeIbHOCTH YeJIoBeKa B IKOCUCTEMAX.

ApPryMEHTHPYIOT CBOIO TOYKY 3PEHUS B XOJ€ JUCKYCCUH IO
0o0CYX/IeHUI0 3KoJormueckux mpobaem. IIpencraBistor

pe3ynbTaThl CBOET0 MCCJICI0BAHUS (mpoekTa).
OOGOCHOBBIBAIOT TpaBWJIa TOBEIEHUS B MPHUPOJHON cpene.
PackpeiBaroT POOIIeMBI paIoHaIBHOTO

IPUPOJONOJIL30BAaHUSA, OXpaHbl IPUPOABI:  3aIIUTHl  OT
3arpsi3HEHUI, COXpaHEHUs €CTECTBEHHBIX OHMOI€OLEHO30B U
NaMATHUKOB ~ TNPHUPOJBL,  OOecriedeHue  MPHUPOJIHBIMU
pecypcamu HaceneHus IaHeTsl. Haxonar mHpopmanuio mno
M3y4aeMoil TeMe B pa3IMYHbIX UCTOYHUKAX, aHAJTU3UPYIOT U
OLICHUBAIOT €€, HHTEPIPETUPYIOT U MPEACTABISAIOT B Pa3HbIX
dopmax (Te3uChl, COOOILIEHHE, PEHOPTaX, aHATUTHUECKas

CIIpaBKa, pedepar, 0030p, opTQoIIno).
PaGoratot c WJLTIOCTPAIHSIMU yueOHHKa.
Pematot OuosIOTHUeCcKre 3a/1auu.
Bemonustot n1abopaTopHEIE, MIPAKTUIECKHE u

uccienoBarenbckue paboTsl Mo u3yyaemoi reme. Paboraror ¢
HJIEKTPOHHBIM MPUIIOKEHUEM

34 [ToBTOpEeHue
OCHOBHBIX
BOIIPOCOB 3a Kypce
CpeIHEN LIKOJIBIL.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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