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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma cocTaBieHa B COOTBETCTBUHU C TPEOOBAHUSAMMU:

®I'OC ocHOBHOTO 00IIEr0 00pa30BaAHUS;

bazucHoro yuebnoro mnana va 2023-2024 yueOHbIH TO;

VYuyeonoro (oo6pazosarenpHoro) miana MOY "COILL Nel5 x. AnapeeBckuii”
®denepanbHOTO MEpeyHs y4eOHUKOB, JOMYIIeHHBIX Munmnpocsenienuem PO

[Tonoxenust o nopsiake pa3padoTku padouuX NporpaMmm

B cBsi3u ¢ Tem, uTo Ha Kypc Ouosoruu B10-11 kimaccax oTBomuTCs B yueOHOM IutaHe |
yac B HENENI0, 3TO HE IO3BOJSET YAEIUTh JOCTATOYHO BPEMEHM Ha BBINOJHEHHE 3aJaHUN
BBICOKOT'O YPOBHSI CJIOKHOCTH. OJIMH M3 BapUAHTOB PELIEHUS ATOM MPOOIEMbl — BKIIIOUEHHUE B
y4eOHBIM TUIaH AJIEKTHBHOrO Kypca "M30paHHbie Bompochl Ouosoruu", J[aHHBIA 3IIEKTUBHBIN
yueOHBIH mpeaMeT mpenHazHadeH g ydamuxes 10-11-x  kmaccoB, oOywaromuxcs 1O
YHHUBEpPCAILHOMY IPO(UIIO U U3ydarouux OMOJIOTHIO Ha 6a30BOM YPOBHE, HO MHTEPECYIOIINXCS
OMOJIOTHEN,BBIOPABIINX JTAaHHBIM MpPEeaMET s HPOXOXKACHUS TOCYAAPCTBEHHOM HTOTrOBOM
aTTecTallud M  [UIAHUPYIOIIMX [OCTyHaTb B  MEIUIUHCKUE, CEIbCKOXO3SHCTBEHHBIE,
BETEpUHAPHBIE U Jpyrue NpodecCHOHATbHbIE YUPEKICHHUSI OMOJIOTUYECKOTO U IKOJIOTUYECKOTO
npoduis. denepanbHblil 0a3UCHBIN y4eOHBIM TUIaH AJi1 OOIIe00pa30BaTENbHBIX YUPEKICHUIN
Poccuiickoit ®eneparuu otBogut 70 9acoB i M3ydeHHS Ha 0a30BOM YPOBHE Y4eOHOTO
npeamera «buonorus» B 10-11 knaccax. JlaHHBIA Kypc SBISIETCS JTONOJHEHHEM IPOrPaMMBI
yueOHoro npenmeta «buonorus» B 10, 11 kimaccax. OH npencTaBisieTcsi 0COOEHHO aKTyalbHBIM,
TaK Kak Mpy MajoM KoJudecTBe yacoB (1 yac B Hezento), OTBEIEHHBIX HA U3ydyeHUe OMOJIOrHH B
WHBApUAHTHOM YacTH y4yeOHOro IUIaHa, TMIO3BOJISIET 3a CUET 4YacoB KOMIIOHEHTa
00pa30BaTEeNIbHOTO YUPEXKJIEHUSI YKPENMUTh BHYTPUKYPCOBBIE M MEXIPEIMETHBIE CBS3U (C
pasnenamu  «Pacrenus», «bakrepun. ['puObl. Jlumaitnukm», «KuBoTHbBIE», «YenoBek wu
ero3IopoBbe», YUeOHBIMH  mpeaMmetramu  «Xumus», «Dusuka», «lIpupomoBencuuey),
aKTyaJlu3UpOBaTh 3HAHMSI YYAIIUXCS O KUBBIX OPraHMU3Max, MOJIY4YCHHbIE B MPEAbIAYIINE TObI,
MU TIOMOTaeT 00OOIIMTh W CHUCTEMATU3UPOBATh 3HAHUS M YMEHHS 3a KypC cpemHed (TOJHOM)
IIKOJIbI, OoJiee KayeCTBEHHO IMOATOTOBUTH YyYalllMXCS K MPOXO0XKAECHUIO TOCYIapCTBEHHOM
WTOTOBOM aTTECTallMM W OOYyYEeHHIO B 0OOpa30BATEIBHBIX YUPEKICHUSIX MPO(HEecCHOHATHLHOTO
oOpa3oBaHus COOTBETCTBYIOIICH HanpasieHHocTU. CoJiepKaHue Kypca
onpenenserdenepaibHbIN KOMIIOHEHT roCy/IapCTBEHHOTO CTaHJapTa CpeIHero
(mostHOTO)OOIIEr0 00pa3oBaHUS.

Heab kypea — yrimyOuTh, paclIupUTh U CUCTEMAaTU3UPOBATh 0A30BbIC 3HAHUS YUALTUXCS
O JKMBBIX OpraHu3Max, OMOJIOTHUYECKUX Ipoleccax u sBieHusix.llpuopurerom mnpu otbope
COJIep’KaHUs Kypca  SBJISETCA HEOOXOAMMOCTh (POPMHUPOBAHUS Y IMIKOJIHHUKOB CIIOCOOOB
NEeSTeNbHOCTH:  yCBOGHHE  MOHSATHIHOrO  ammapara Kypca  OHOJIOTMH;  OBJQJICHUE
METO/IOJIOTUYECKUMU YMEHUSMU; TNPUMEHEHHE 3HAHUW TpU OOBACHEHUU OUOJOTHUECKUX
MIPOLIECCOB, SIBIICHUH, a TaKXKe PEIICHWU KOJIMYECTBEHHBIX M KaYECTBEHHBIX OMOJOTHYECKHX
3amau. Kpome Toro, kypc HampaBieH Ha pa3BUTHE Pa3IWYHBIX OOIIEy4eOHBIX YMEHUU U
Croco0OB JIEHUCTBUI: HCIIOJIB30BATh OMOJOTMYECKYI0 TEPMHHOJIOTHIO; PACHO3HABATH OOBEKTHI
KUBOI MPUPOIBI TIO ONMHMCAHUIO U PUCYHKAM; OOBSICHITh OMOJIOTUYECKUE MPOIIECCHl U SBIICHUS,
UCTOJb3ysl pa3JInyHble CIOCOObI mpejcTaBieHus HHpopmanuu (Tabnuua, rpaduk, cxema);
yCTaHaBJIMBaTh MPUYMHHO-CJIEICTBEHHBIE CBS3U; MPOBOJUTH aHAJIU3, CHHTE3; (POPMYIMPOBAThH
BBIBOJIbI; pelIaTh KaueCTBEHHbIE M KOJIMYECTBEHHBbIE OMOJIOTMYECKHE 3aJaud; HCIOJIb30BATh
TEOPETHUYECKHE 3HAHUS B MPAKTHUECKON JEATEIbHOCTH U MMOBCETHEBHOMN JKHU3HU.

OO0masi xapakrepucTuka y4yeOHOro mnpomecca. Merojasl 0OyueHHs M KOHTPOJIS,
UCMOJb3yeMble B JIAHHOM 3JIEKTUBHOM Y4eOHOM MpeAMEeTe: YpPOKU-JEKIHH, YPOKHU-CEMHHAPBHI,
caMOCTOsITeNIbHAsT paboTa yyamuxcs ¢ Y4eOHOM M HaydyHO-TIOMYJSPHOM JHUTEpaTypod M
AJIEKTPOHHBIMU MCTOYHHKAMHM MH(pOpManuu, paboTa ¢ MOMCKOBBIMU CHUCTEMaMH, BBINIOJHEHHE
MUHHU-UCCIIEZIOBaHUM, J1abopaTtopHbIX paboT. B 10 kiacce 3amimaHupoOBaHO MpOBENEHHE MSATH
nabopaTopHbIX paboT, B 11 — mectu. Ilpu peanuzanuu mpakTHUECKO dYacTH Kypca (ILecTb
na0opaTOpHBIX padOT) MOMHUMO TPAJAUIMOHHOIO LIKOJIBHOIO OOOpPYJOBAaHUS HCHOJB3YEeTCH,
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BBITMIOJIHAIOTCS C HMCHOJB30BAHUEM IPOTPAMMHO-METOJMUECKOro KoMmIuiekca «Pa3BuBaromias
oOpazoBarenbHas cpeaa AFS™), KOTOpBIN MO3BOJSET MPOBOAUTH y4eOHBIE SKCIIEPUMEHTHI HE
TOJIBKO B JabOpaTtopuu, HO U Ha mpupoje. Mcnonb3oBaHHE COBPEMEHHBIX CPEACTB OOy4EHHs
CMOCOOCTBYET NPHUBJICUCHUIO BHUMAHHS YYalIUXCS K HCIOJIB30BAHUIO HH(MOPMAIMOHHBIX
TEXHOJIOTUI B SKCHEPUMEHTE, a TaKXkKe JaeT BO3MOXHOCTH IMPOBOJUTH HM3BECTHBIC Y4eOHBIC
paboThl Ha KAYECTBEHHO HOBOM YPOBHE, COOTBETCTBYIOIIEM 3alpOCaM COBPEMEHHBIX HAYYHBIX
UCCIEIOBAHUM. OTO TMO3BOJSIET YYAIIMMCS PACIIMPUTh BO3MOXHOCTH OHOJIOTHYECKOTO
OKCTIEPUMEHTA MPH H3YYCHWH COOCTBEHHOTO OpraHu3Ma, 4YTO0 OCOOEHHO aKTyalbHO IS
JTOCTHXKEHHUS] COBPEMEHHBIX IeJel MIKOJIBHOTo Onosiormueckoro obpaszomanus.Kypc comepsxut
HOBBIE DKCIIEPUMEHTHI, HE BBIMOJHSABIIMECS IPEXAEC B PAMKaX IIKOJBHOW MPOTPaMMBI, YTO
MO3BOJISIET 3HAYUTEIHHO MOBBICUTH d((PEKTHBHOCTh 00YUYEeHUsI OMOJIOTHH, C/IENIAaTh BOCIIPHUITHE
TEOPETHUYECKOT0 MaTepuaia OoJjiee aKTUBHBIM, SMOIMOHAIBHBIM, TBOPUYECKHM, (HOpPMHUPOBATH
HCCIIEJOBATENBCKYI0 KOMIETEHIINIO yJaIIUXCS.

Hcnonp3oBaHne YKpYMHEHHBIX JAUJAKTHUECKUX EIWHUI] — MaTpUIl, PadOuYMX CXeM,
KOTOpBIE HE MPEAIaraeTcsi B TOTOBOM BHJIE, a COCTABIISIFOTCS 110 X0y COBMECTHOI JIESITENbHOCTH
YUUTENsT W YYSHHWKOB, TO3BOJHT BBISBHTH B3aMMOCBS3b OJIIEMEHTOB 3HAaHWW H Oojee
MPOAYKTHBHO OPraHU30BaTh UX YCBOCHHUE.

Kypc Brmowaer B ceOs TpaaulMOHHBIE YPOKH, Ha KOTOPBIX MPOUCXOIUT Oolee
JeTaTbHOE PACCMOTPEHHE TEOPETUYECKUX BOIMPOCOB, CEMHWHAPCKUE 3aHSATHSA, HAa KOTOPBIX
MIPOBOJIUTCS IETABHBIA pa300p pemieHus 3a/1a4 U MOCIEAYIoIas TPEHUPOBKA, a TaKXkKe YPOKH
KOHTPOJIS 32 YCBOCHHEM 3HAHUM.

O:xugaemblie pe3yJbTaThl:

Yuyarmumecs JOJDKHBI 3HATB:

* METOJIbI HAyYHOTO TO3HAHWS,  BKJIAJ  BBIJAIOIIUXCS  YYCHBIX B pa3BUTHE
OMOJIOTUYECKOU HAYKH;

* OCHOBHBIC TTOJIOKEHHUSI OMOJIOTMYECKUX TEOPUH, YICHUH, 3aKOHOB, 3aKOHOMEPHOCTEH,
MIPaBHJI, THITOTE3;

* CTPOCHHE W TIPU3HAKU OMOJIOTHYECKUX OOBEKTOB: KIETOK;, T€HOB, XPOMOCOM, TaMET;
BHUPYCOB, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB I[APCTB KUBOW TPUPOIBI (PaCTECHUIA,
YKUBOTHBIX, TPUOOB, OAKTEPHIA);

* CYITHOCTh ~ OMOJIOTUYECKUX MPOIECCOB U SBIICHHIA;

* COBPEMCHHYIO OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKYIIO ITUTOJIOTUH, TCHETHKE,
CEJIEKIIH, OMOTEXHOJIOTHH, OHTOT'CHE3Y, CUCTEMAaTHKE, SKOJIOTHUH, SBOJIIOLINY;

* 0COOCHHOCTH OpraHHM3Ma 4YelIOBEKa, €ro CTPOCHHUS, >KM3HEICSITEIbHOCTH, BBICIICH
HEPBHOM JIEATEILHOCTH U TIOBEICHUS;

Yuyarniuecs JI0JDKHBI YMETb :

* OOBSACHATH: pOJIb OWOJIOTUYECKUX TEOPHUH, 3aKOHOB, MPHHIMUIIOB, THUIIOTE3 B
(GOpMUPOBAaHUM COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MHUpPA; CIUHCTBO J>KMBOH U
HE)KMBOW  MPHUPOJBI,  POJCTBO, OOUIHOCTh  IMPOUCXOXKICHHS  JKHBBIX  OPraHH3MOB,
ABOJIIOIIUIO PACTEHUH M JKUBOTHBIX, UCIOJB3Yys OMOJIOTUYECKUE TEOPHH, 3aKOHBI M TPABUIIA;
OTpHUIATENILHOE BIHMSIHHUE aJIKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB HA 3J0POBHE UETOBEKA,
BIIUSIHUE MYTareHOB Ha OPTaHM3M YeJIOBEKa; MPUYUHBI HACIEJACTBEHHBIX U HEHACIEICTBEHHBIX
W3MEHEHUI, HACIEACTBEHHBIX 3a00JIeBaHUM, T€HHBIX U XPOMOCOMHBIX MYTAllWii; 3aBUCHMOCTb
3I0POBbSI YEJIOBEKAa OT COCTOSIHHMSI OKpYXKalolleld Ccpeabl; MPOSBICHUE HACIEICTBEHHBIX
3a00JIeBaHUIi, IMMYHUTETA Y UEJIOBEKa; POJIb TOPMOHOB U BUTAMHHOB B OpTaHU3ME;

. yCTaHAaBIUBATh B3aMMOCBSI3M CTPOCHHUS W (YHKIUH MOJIEKYJd, OPraHOUIOB
KJIETKH; TUTACTUYECKOTO M SHEPTEeTHYECKOro 00MEHa; CBETOBBIX U TEMHOBBIX (a3 GOTOCHHTE3A;

. pemiaTh 3a7a4n pa3HOM CIOKHOCTH IO IUTOJIOTHU, TEHETUKE (COCTABIISITH CXEMBI
CKPEIUBAHHUS ), IKOJIOTUH, IBOJIOIUH;

. pacmo3HaBaTh M ONKCHIBATh KJIETKH PACTEHUH W IKUBOTHBIX, OHOJOTHYECKHE
O0OBEKTHI 10 UX U300paKEHUIO;




. BBISIBIISATh OTJIMYUTENbHBIE TPU3HAKK OTACIBHBIX OPraHU3MOB; MCTOYHUKH
MYTareHOB B OKpY’Karollei cpezie (KOCBEHHO);

. CpaBHUBATh U JIeJIaTh BBIBOJIBI HA OCHOBE CPAaBHEHHS: OMOJIOTHYECKHE OOBEKTHI
(KJI€TKM, TKAaHW, OpPraHbl M CUCTEMBI OpPIaHOB, OPraHU3MbI PACTEHUH, KXUBOTHBIX, TPHOOB U
Oakrepuii); mporecchl W sBICHUS (OOMEH BEUIECTB Yy pPACTEHMI, >XUBOTHBIX, YEJIOBEKA,
IUTACTUYECKUH H HSHEPreTHYecKuii OOMEH; (OTOCHHTE3 M XEMOCHHTE3); MHUTO3 U MeEHo3;
0ecroyioe M TMOJIOBOE PAa3MHOXKEHHE; OIUIOJIOTBOPEHHE Y PACTEHWH M >KMBOTHBIX;, BHEUIHEE U
BHYTPEHHEE OIUIOJ0TBOPEHHUE;

. ONPENENATh  MPUHAMIEKHOCTD OMOJIOTUYECKHUX 00BEKTOB K

OTIpe/IeIEHHON CHCTeMaTHYECKOM Tpyme (Kiaccudukanus);

. aHAJIN3UPOBATH BIIUSIHUE (baxTopoB pucka Ha 3J10pOBbE

YeJI0BEKa; pe3ynbTaThl OMOJIOTMYECKUX OSKCIIEPUMEHTOB, HaONIOJAEHUH 10 HX
OTHCAHUIO;

. WCIIOJIb30BAaTh  MPUOOpETEHHBbIE 3HAHUA W YMEHMS B  IMPAKTUYECKOU

NEeSITEIbHOCTH ¥ TOBCEIHEBHOM >KM3HM /1711 000CHOBaHUS MPaBUJI MOBEJIEHUS B OKpYXKarolien
cpene; Mep NpodUIAKTUKKA paclpocTpaHeHUsl 3a00JIeBaHUM, BBI3BIBAEMBIX pPAaCTEHUSIMU,
KUBOTHBIMH, OaKTepusiMU, TpuOaMHU U BHpyCcaMH; TpaBMaTH3Ma, cTpeccoB, BUY- unpexumu,
BpEAHBIX MPUBBIUEK (KypeHHE, aIKOTOJIM3M, HApKOMaHMs); HapyILIEHNUs OCaHKH, 3pEHHUs, CIIyXa,
MH(QEKIMOHHBIX M TPOCTYIAHBIX 3a00JeBaHUM; OKa3aHUs IMEpPBOW IMOMOILIM TMpU TpaBMaXx,
MPOCTYIHBIX U APYrUX 3a00JIEBaHUSIX, OTPABJICHUN MUILIEBBIMU MPOAYKTaAMU;

. MPOBOJUTH CAMOCTOSITENIBHBIN TOMCK (B TOM 4YHCIIE C HCIHOJIb30BAaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUI) OHosornyeckoil HHpopMaIuu.

MECTO KYPCA B YYEBHOM ITPOIIECCE
Ha snextuBHnsIil kype B 10 knacce otBoautes 0,5 yaca B Heelno
Ha snextuBnsIiil kype B 11 knacce otBoautes 0,5 yaca B Heelo
Paboyas nmporpamma paccuntana Ha 35 4acoB

Knacce ®denepanbHbIN PernonanbHbIN IxonpHEIN Bcero
KOMIIOHEHT KOMIIOHEHT KOMIIOHEHT
10 0,5 0,5
11 0,5 0,5
Conep:xanue
10 xaacc

Tema 1. «buosiorust kak Hayka. MeToabl HAYYHOI0 ITO3HAHMSD)

buonorus kak Hayka, €€ JOCTHIKEHMS, METOJbl IO3HAHWS KUBOW mnpuponabl. Ponb
Oouonoru B  (QOPMHUPOBAHMH COBPEMEHHOM  €CTECTBEHHOHAYYHOW  KapTHHBI  MHpA.
buonornueckue TepMHUHBI U IOHATHS. Y pOBHEBAsl OpraHu3anus 1 3BoJItOIUs. OCHOBHBIE YPOBHU
OpraHu3aluy >KUBOM MPUPOJBI: KJIETOYHBIM, OPraHU3MEHHbIN, MOMYJALHNOHHO-BUIOBOM,
OouoreonieHoTUYECKUM, Ouocdepubiii.  buonorumueckue  cuctempl.  OOmue  MNpPU3HAKH
OMOJIOTMYECKUX CHUCTEM: KIIETOYHOE CTPOEHHE, OCOOCHHOCTH XMMHMUYECKOTO COCTaBa, OOMEH
BEILIECTB U NPEBPAILECHUS] SHEPTUH, TOMEOCTa3, pa3apakUMOCTh, JBUKEHUE, POCT U Pa3BUTHE,
BOCIIPOU3BEICHHE, SBOITIOLUS

Tema 2. «KiieTka kak 0M0JIOrH4YeCKasi CHCTEMa»

CoBpemMeHHasi KJIETOYHAs TEOpHs, €€ OCHOBHBIC MOJOXKEHHUS, POJb B (POPMHUPOBAHUU
COBPEMEHHOU €CTeCTBEHHOHAYYHOW KAapTUHBI MHpa. Pa3zButue 3HaHuil o kierke. Kierounoe
CTPOEHHME OpPraHM3MOB — OCHOBA €JMHCTBA OPraHMYECKOTO MHpA, JOKA3aTeIbCTBO POJCTBA
YKUBOU IIPUPOIBI

Mmuoroo6pa3zue kinerok. [IpokapuoTel U 3ykapuotbl. CpaBHHTEIbHAS XapaKTEPUCTHKA
KIIETOK pacTEHUH, )KUBOTHBIX, OaKTepuii, TpHOOB.

XUMHYECKUH COCTaB KIETKM. Makpo- M MHUKpPO3JIEMEHThl. B3auMOCBA3b CTpOE€HHS U
GYHKIMA HEOPraHWYeCKHMX M OPraHUYeCKHX  BemecTB (OENKOB, HYKIEHHOBBIX KHUCIIOT,




yIJ1€BOJOB, TUNNI0B, AT®), BXOIAIMX B COCTaB KIETKU. Polb XUMHUUYECKUX BELIECTB B KIIETKE
U OpraHu3Me YeJIOBEeKa.

Crpoenne kineTkd. B3aumocBs3b cTpoeHus U QyHKIMN 4acTe M OpraHOMIOB KIETKU —
ocHOBa ee 1enocTHOCTH. OOMEH BEIIeCTB M TNPEBPALCHHS JHEPrUM — CBOWCTBA JKHMBBIX
OpraHu3MOB. DHEpPreTHYecKuid OOMEH M TIACTUYeCKUH OOMEH, WX B3auMocBs3b. Cramuu
sHepreTuyeckoro oomena. bpokenune u napixanue. POTOCUHTE3, €0 3HAYEHHME, KOCMMUECKas
ponb. @a3sl porocuHTe3a. CBETOBBIE M TEMHOBBIE PeaKIHMU (POTOCHHTE3a, MX B3aUMOCBS3b.
Xemocunres. Posib XxeMOCHHTE3UpYIOmUX OakTepuii Ha 3emiie.

I'enernueckass MHpOpManus B KIETKe. | €HbI, T€HETUYECKHH KOJ M €ro CBOMCTBA.
MartpuuHslii XapakTep peakiuii OnocunTe3a. buocnnTes Oenka u HyKIEUHOBBIX KHCIIOT.

Knerka — reHermyeckass €IUHHIIA >KMBOTO. XPOMOCOMBI, MX cTpoeHue (dopma u
pa3Mepsl) U QyHKIHMH. YHCIIO XpOMOCOM U UX BHJI0BOE MOCTOSIHCTBO. ComMaTUyecKue U MoJIoBbIe
KIIETKH.

KuznenHslii mukn kieTku: uHTepdasza u MuUTOo3. MUTO3 — JeNeHHe COMaTUYECKUX
KJIeToK. Meno3. @a3bl MUTO3a U MeHo3a. Pa3BUTHE MOJIOBBIX KJIETOK Y PACTEHUN U KUBOTHBIX.
JleneHue KJIETKH — OCHOBA pPOCTa, Pa3BUTUS U PAa3MHOXKEHHUS opraHu3moB. Ponb meliosa u
MHUTO3a

Jlabopamopuwsie pabomui: Nel «/lenamypayus benxay, Ne 2 «Bauaunue memnepamypul Ha
akmusnocmo epmenmar, Ne3 «Hzyuenue Kiemox pacmeHutl U HCUSOMHbIX OO MUKPOCKONOM,
Ne 4 «@omocunmes u ovixanuey, Ne5 « Mumos 6 kiemkax KopHetl 1yKay.

Tema 3. «Opranusm Kaxk OM0JIOTHYECKAS CUCTEMA»

Pa3nooOpa3zue oOpraHu3mMoB: OJHOKJIETOYHbIE U  MHOTOKIIETOYHBIE, aBTOTPOQBI,
rerepoTpodsl, a3poObl, anaspoObl. bakrepun, I'pudsl, Pactenus, )KusotHsie, Bupychi.

Bocmpoussenenue opranusmMoB, ero 3HadeHHe. CrnocoObl pasMHOXKEHHS, CXOACTBO U
paziauyuue MoJIOBOro U Oecrosnioro pasMHoxkeHHus. OMIOJOTBOPEHUE Y IBETKOBBIX PACTEHUN U
ITO3BOHOYHBIX )KUBOTHBIX. BHEIIIHEE M BHYTPEHHEE OIJI0IOTBOPEHHUE.

OHTOreHe3 U MpUCYIINEe eMy 3aKOHOMEPHOCTH. DMOPHUOHAIBHOE U MOCTAIMOPHUOHAIBHOE
pa3BuTHe opraHu3MoB. [IprunHbl HapyIeHNs pa3BUTUSL OPraHU3MOB.

I'enernka, ee 3amaun. HaciaencTBEHHOCT M M3MEHYHMBOCTH — CBOWMCTBA OPraHU3MOB.
Meroasl reHeTuku. OCHOBHBIE T'€HETHUYECKUE MOHATHS U CUMBOJIMKA. XPOMOCOMHAasi TEOpUs
HacneAcTBeHHOCTU. COBpEMEHHBIE MPECTABICHUS O T€HE U TEHOME.

3aKOHOMEPHOCTH HACJEICTBEHHOCTH, MX LUTOJIOTMYECKHE OCHOBBI. 3aKOHOMEPHOCTH
HACJIeIOBaHUs, ycCTaHOBJIEeHHble [. MeHzaenem, HuX I[HUTOJOTHYECKHE OCHOBBI (MOHO- H
auruOpuaHoe ckpemuBaHue). 3akoHbl T. MopraHna: clemieHHOe HacleJIOBaHUE IPU3HAKOB,
HapylleHUEe cleIluieHus reHoB. ['eHernka nosia. HacnepoBaHue NpHU3HAKOB, CLEIUIEHHBIX €
nojoM. B3aumopelicTBue reHOB. ['@HOTHMI Kak LEIOCTHAas cucTema. [ eHeTMKa 4eoBeKa.
Meroapl M3yyeHUs] T€HETUKM 4YeloBeka. PemeHue reHermyeckux 3anad. CocTaBlIeHHE CXEM
CKpELIUBAHMUS.

3aKOHOMEPHOCTH U3MEHYUBOCTH. HenacnencrBennas (MoubuKannoHHAas)
n3mMeHunBocTh.  Hopma  peakuun.  HacnenctBeHHass — M3MEHYMBOCTb:  MYTallMOHHAs,
KoMOuHaTHBHAas. Buabl MmyTanuii u ux npudyuHbl. 3HaYCHUE U3MEHUYMBOCTH B KU3HHU OPraHU3MOB
U B DBOJIIOLIHIO.

3HayeHue reHeTUKU Ul MeauiuHbl. HacneacTBeHHble 00JI€3HU YeTI0BeKa, UX MPUYHHBI,
npopunaktuka. BpeaHoe BiIusSHHE MyTareHOB, ajKOIroOJs, HApKOTMKOB, HHMKOTHHAa Ha
TEHETHUYECKUIM ammapar KIETKU. 3aluTa Ccpeibl OT 3arpsi3HEHUs MyTarcHaMu. BblBieHue
HCTOYHHUKOB MYTareHOB B OKpY)Kalollei cpele (KOCBEHHO) M OLIEHKa BO3MOXKHBIX MOCIEICTBUI
UX BIMSHUS HAa cOOCTBEHHBIN opranu3M. Pernenne OMoJornueckux 3aaay.

Cenexuus, ee 3ajauM U INpakTudeckoe 3HaueHue. Bxman H.M. BaBunoa B pasButue
CENIeKI[MH: YYEHHE O LEHTpaX MHOrooOpas3us U MPOUCXOXKAECHUS KYJIbTYPHBIX PACTCHUH; 3aKOH
TOMOJIOTMUECKUX PAJOB B HACJIEACTBEHHOM M3MEHUYMBOCTH. METOABI CEIEKIMM M HX
TEHETUYECKUE OCHOBBI. MeETObl BBIBEJIEHUS HOBBIX COPTOB pAacTEHHUl, MOPOJ KHUBOTHBIX,



IITAMMOB MMKPOOPTraHU3MOB. 3HAUYE€HHWE TIE€HETUKU JUIS CeleKIuu. buosiornueckue OCHOBBI
BBIPAIMBAHUS KYJIBTYPHBIX PACTEHUNA U JIOMAIIHUX KUBOTHBIX.
buoTexnonorus, ee HanpaBiaeHus. Kinetounas v reHHas MHXEHepus, KIOHUPOBAHHUE.

11 kaace
Tema 1. «Cucrema 1 MHOrooOpaszue OpraHM4ecKoro M1upa
OcHoBHBIE  cuUCTEMAaTHYECKUE  (TaKCOHOMHYECKUE) KaTeropuu, ux
COIIOJYUHEHHOCTb.
Muoroobpa3ue opranu3mMoB. OIHOKJIETOUYHBIE u MHOTOKJIETOYHBIE,
aBTOTPO(BI ¥ reTepOTPOQBI, a’po0bI MaHa’poOkI.

Bupycel - Heknetounsle (GOpMBI KH3HHU. Mephl TPOPWIAKTHKU PACIPOCTPAHCHHUS
BHUPYCHBIX 3a00JIEBaHUM.

HapctBo baxtepuu, crpoeHue, >KU3HENEATENbHOCTh, Pa3MHOXKEHHE, POJIb B NPHUPOJE.
baktepun - Bo30yauTenu 3a0oyieBaHUMN pacTeHUM, >KMBOTHBIX, ueioBeka. lIpodumaxTrka
3a00JIeBaHNM, BBI3bIBAEMbIX OaKTEPUSIMH.

HapctBo pacrenuii. CtpoeHue (TKaHU, KIETKH, OpraHbl), >XWU3HEACITCIBHOCTh |
Pa3MHOKEHHE pPACTHTEIBHOTO OpraHu3Ma (Ha TMpUMepe TOKPBITOCEMEHHBIX PACTCHH).
Pacno3naBanue (Ha pucyHKax) opraHoB pacTeHuil. MuorooOpasue pacrenuil. OCHOBHBIE
oTnensl pacteHud. Bopopocnu, ux crpoeHue, pasHooOpazue U poib B Ipupoje. Mxu,
ManoOpOTHUKOOOpAa3HbIe, TOJOCEMEHHbIe, MX CTPOEHHUE, pa3zHooOpa3ue M pojb B IPUPOJIE.
[ToxpsiTocemennbie pacTeHus. OIHOIO0JIbHBIE U ABYAOJbHBIE, UX OCHOBHBIE ceMeicTBa. Poiib
pacTeHUi B MPUPOJIC U KU3HU YEIOBEKA.

HapcTtBo TpuUOOB, CTpOEHHUE, KUZHEIEATECILHOCTh, pPa3MHOXeHHe. Vcmnoab3oBanue
rpuOOB ISl TOJy4YeHUsS TMPOAYKTOB TMHUTAHHWS W JieKapcTB. Pacmo3HaBanue CheAOOHBIX U
SMOBUTHIX  TpubOoB. JlumaiiHWKW, ©WX  pa3sHooOpa3ue, OCOOCHHOCTH  CTPOCHHS W
KU3HEJesATeNIbHOCTH. PoJib B pupoie TpuOOB U JUIIaHUKOB.

HapctBo *uBOTHBIX. OHOKJIETOUHbIE U MHOTOKJIETOYHbIE KUBOTHBIE. XapaKTepHUCTUKA
OCHOBHBIX THIIOB O€CIIO3BOHOYHBIX, KJIAcCOB WICHUCTOHOTMX. (COOEHHOCTH CTpOEHUS,
KU3ZHEJESATEIIbHOCTH, PA3MHOKEHUS, POJIb B IPUPOJIE U )KU3HH UeloBeka. XOPA0BbIe )KUBOTHBIE.
XapakTepucTUKa OCHOBHBIX KjaccoB. Posib B mpupoje u ku3HU uernoBeka. PacmosnaBanue (Ha
PUCYHKAX) OPTaHOB U CHCTEM OPraHOB y KUBOTHBIX.

Jlabopamopusie pabomulr: Nel: « Tkanu evlcuiux pacmenuiiy

Tema 2. «Opzanu3zm uenosexka u e2o 300p06ve)

[Ipenmer wu3yueHuss aHaTOMUM, (UMOJOTMM U TUTHEHbl 4eJoBeka. TkaHH.
PacnioznaBanue (Ha pUCyHKax) TKaHEl, OpraHOB U CCTEM OpPraHOB.

OnopHo-nBuraTenpHas cucTeMa, ee cTpoeHue u ¢GyHkuuoHupoBaHue. llepBas momouib
P TpaBMax.

Crpoenue u paboTa JbIXaTedbHOM cHcTeMbl. ['a3000MEH B JIETKUX U TKaHSX..
3a0o0JieBaHUS OPraHOB JIBIXaHHUSI.

Buytpennsis cpena opranusma uenoBeka. KpoBb u kpoBooOparienue. ['pymmbl KpoBH.
[lepenuBanue kpou. UMmmynurert. [lepBas momois npu KPOBOTCUEHHUSIX.

HeiiporymopanpsHasi peryasiusi MpoueccoB KU3HEAEATEIbHOCTH OpraHru3Ma Kak OCHOBa
€ro ILEeJOCTHOCTH, CBSI3U co cpeaoil. HepBHas u >HIOKpHUHHAs CUCTEMBbl. Briciias HepBHas
nesTenbHOCTh.  OCOOCHHOCTH TCHXHMKH —4elloBeka. PeduekropHas Teopusi TOBEICHUS.
Bposxxnennsie u npuobOperennsie Gopmbl noBeaeHusi. CoH, ero 3Hauenue. Co3HaHUE, MaMSTh,
SMOLIMH, PE€Ub, MBIILICHUE.

MoueBbIienuTENbHAS CUCTEMA U Koxka. X cTpoeHue, paboTa U rurueHa.

AHanuzatopsl, uX poib B opranusme. CTpoeHre u QyHKIUH.

OOMeH BellecTB U MPEBpaIlleHUue YJHEPTUU B OpraHu3Me 4YeloBeKa. ButaMuHsI.

[TonoBast cuctema yenoBeka Pa3MHOXKeHHE W pa3BUTUE 4ellOBeKa. PenpoayKTHBHOE
310poBbe uenoBeka. [locneacTBUsl BIMSHUS aJIKOTOJis, HUKOTUHA, HAPKOTUYECKUX BEIIECTB Ha
pa3BUTHE 3apOo/blIlIa YEJIOBEKA.



JlnaHass W oOOIIECTBEHHAss THWTWEHA, 3J0pOBBIA 00pa3 xku3Hu. [Ipodunaktuka
MHQEKIMOHHBIX  3a00JIeBaHUIl  (BUPYCHBIX, OaKTepHAIbHBIX, TPUOKOBBIX, BBI3BIBAEMBIX
XKHUBOTHBIMH). [Ipenynpexaenue TpaBMaTH3Ma, IPHUEMbI OKa3aHUA MEPBOi moMoIu. Bpeansie u
M0JIC3HBIC MPHUBBIYKH. 3aBUCHMOCTH 3/I0POBBSI YEIOBEKAa OT COCTOSIHHUS OKpYXAromled Cpeipl.
CobnroieHne CaHUTapHO-TUTHEHNYECKUX HOPM H ITPABHJI 30POBOTO 00pa3a XKU3HH.

Jlabopamopuvie pabomvr: Ne 2 «H3zyuenue mraneil opeanusma uyenosekay, Ne 3
«Mukpockonuueckoe cmpoenue xocmuy, Ne 4 «Bausnue ¢usuueckoii nacpysku ma yacmomy
cepoeunblX COKpAaujeHull 4enoeexkay, Ne 5 «Bnuanue Koghe Ha 21eKMPOKAPOUOSDAMMY
yenosekay

Tema 3. «Ieontoyusn rcueoi npupoOvL»

Bun, ero kputepun. [lomyssimust — CTpyKTypHasi €IMHUIA BHJIA U SJIEMEHTapHas eIMHHIIA
sBosoni. MukposBomtorusi. OOpa3zoBanue HOBbIX BHJIOB. CnocoObl BHI000pa3oBaHUS.
CoxpaHeHne MHOT00Opa3usi BUIOB KaK OCHOBA YCTOMYUBOCTH Onocheph.

Pa3Butne 5BOMIONMOHHBIX uHJeH. 3HaueHue »HBOJONMOHHON Teopuu Y. JlapsuHa.
B3aumocBs3p ABMWKYIIMX cui 3BOJOLUU. DOPMBI €CTECTBEHHOTo O0TOOpa, BUIBI OOPHOBI 3a
cymectBoBaHne. CHHTETHUYECKAsl TEOPHs HBOJIONHMU. DIJIEMEHTapHbIE (DaKTOPBI SBOJOLUU.
UccnenoBanuss C.C. YerBepuxoBa. Ponb 3BomonuoHHoil Teopun B (HOPMHUPOBAHUU
COBPEMEHHOW €CTEeCTBEHHOHAYYHO!H KapTHUHBI MHpa.

Jloka3arenbcTBa 3BOJIIOLUU KUBOU PUPOBI. PesynpraTet 3BOJIIOLUU:
MPUCTIOCOOJIEHHOCTh OPTAaHU3MOB K cpefie 0OMTaHusI, MHOTOOOpa3ue BUIOB.

MakposBomroriusa.  Hampasnennss w  mytu  sBomormu (A.H.  CeseprioB, W.N.
[[Imaneraysen). buonorudyeckuid mporpecc ©  perpecc, apomopdos, waAMOATANTAINS,
nereHepanys. [IpuduHBI OMOJIOTHYECKOTO TMporpecca M perpecca. [MImoTe3sl BOZHUKHOBEHUS
*n3HU Ha 3emiie. OCHOBHBIE apoMOP(O3bI B 3BOJIONUHA PACTCHUN U KMUBOTHBIX. Y CIIOKHEHHUE
YKUBBIX OPraHU3MOB Ha 3eMJie B IPOLIECCE IBOTIOLHH.

[Ipoucxoxnenue yenoBeka. YUenoBek Kak BHJl, €T0 MECTO B CHUCTEME OPraHMYECKOIro
Mupa. ['UnoTe3sl MPOUCXOXKIEHUSI YEJIOBEKa COBPEMEHHOIO BUIA. J[BHXKYIIUE CHIIBI U ATarlbl
ABOJIIONMHM YesioBeka. UenoBeueckue pachl, UX reHeTHuYeckoe poJacTBO. broconuanpHas nmpupoaa
yenoBeka. ConyaiibHas U IpUPOIHAsS Cpefa, afanTalry K Hel YeIoBeKa

Tema 4. «Ixkocucmemul u npucyujue um 3aKOHOMEPHOCMUY

Cpenpl oOuTaHusi OpraHu3MoB. DKoJIoTHYECKUEe (aKTOphl: A0MOTHYECKHE, OMOTUYECKUE.
AnTponioreHnsiii ¢pakrop. Mx 3HaueHwme.

Dkocucrema (OMOTeoIeH03), €€ KOMIIOHEHTBI: MPOIYIEHTbl, KOHCYMEHThI, PEAYLCHTHI,
uX poJib. BunoBast u mpocTpaHCTBEHHAs! CTPYKTYPhI 9KOCHUCTEMBI.

Tpoduueckue ypoBuu. llenu u cetu muTaHusi, ux 3BeHbs. [IpaBuia sKoIOrHMYECKON
nupamuabl. COCTaBICHHE CXEM Mepeiayll BEIIeCTB U YHEPrH (Leneil muTanus).

Paznoobpasue »skocucrem (6uoreorneHo3oB). CamMopa3BUTHE H CMEHA SKOCHUCTEM.
YCTOWYNMBOCT M AMHAMHKA JKOcHCTeM. buonoruueckoe pasHooOpasue, caMOperyisnus u
KPYrOBOPOT BEIIECTB — OCHOBA YCTOMYMBOTO pa3BUTHUS SKOcHCTeM. [IpHUMHBI YCTOWYUBOCTU U
CMEHBI SKOCUCTeM. VI3MEHEeHHs B JKOCHCTEMax I10J] BJIHSHHEM JIEATEIbHOCTH YeJIOBEKa.
ATpPO3KOCHCTEMBI, OCHOBHBIE OTJIMYHS OT IPUPOIHBIX IKOCHCTEM.

buocdepa — rnobanpHas skocuctema. Yuenue B.M. Bepnaackoro o 6uocdepe. Xusoe
BellecTBO, ero GpyHkmuu. OcoOeHHOCTH pacmnpeaeneHus 6uomacchl Ha 3emie. buonorudeckuit
KPYroBOpOT M NpeBpalleHue 3Hepruu B Ouocepe, posib B HEM OPraHU3MOB pa3HBIX LAPCTB.
OBomonus 6uochepsl

Jlabopamopnvie pabomul:Ne 6 « Bruanue memnepamypul Ha OpodceHUe OPOACIHCEU»



Y4eOHo-TeMaTH4YeCKOe IIJIAHMPOBAHHE

Ne Tembl Ha3sanue tembl Bcero yacos
10 knacc
Tema 1. buonorus — Hayka 0 KU3HU 1
Tema 2. «KieTka kak OMOJIOTHYECKast CHCTEMAY 11
Tema 3. «OpraHu3m Kak OMOJIOTHYECKAs] CHCTEMaY 6
11 kJacc
Tema 1. «CucremMa 1 MHOrooOpas3ue OpraHun4eckoro Mupa» 7
Tema 2. «OpraHusm 4ejoBeKa 1 €ro 3JI0pOBbEY 3
Tema 3. «OBOJIIOLIMSI JKUBOM MPUPOIBI» 3
Tema 3. «IKOCHUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH 4
KanenmapHo-TemaTH4eckoe NJaHUPOBaHUE
No Ne Jara
Ka Ilnanu | dakr aHue
7 p- u4.
e
10 knacc
Tema 1. Buonocus — nayka o ncusznu (1 u)
1 1 Brenenue. buonorust — Hayka o xu3HH. Pa3aenb
6uonorun.Heoprannyeckue BeiecTBa B KJIETKE.
Opranuyeckye BEIIeCcTBa B KIETKE.
Tema 2. «Knemka kaxk ouonozuueckas cucmemay (11u)
2 1 | Pemrenue 3a1au Ha ompeielIieHUE COCTaBa
HYKJIEMHOBBIX KHCJIOT.
3 2 | MHorooOpa3ue KJIETOK KUBBIX OPTraHU3MOB.
DykapuoTtudeckas kierka. OpraHouabl
nuTora3Mel. [Ipokapuornueckas KieTka
4 3 | XpOMOCOMBI, UX CTpOCHUE U (YHKIIUU.
CoMaTtudeckre U MoJIOBbIE KIETKH.
5 4 | Metaboau3M: SHEPreTHYECCKUH U TIACTHYCCKUI
oOMeH. Perienue 3agad Ha onpeieJieHUe Yucia
MOJIEKYJI BEIIECTB, YYaCTBYIOUINX B KaTabOJIU3Me.
6 5 | @otocuHTE3 U XeMOCHHTe3. buocunres Oenka u
HYKJIEMHOBBIX KHUCJIOT.
7 6 | Pemenue 3a1a4 Ha onpesieieHue COcTaBa
HYKJIEMHOBBIX KUCJIOT.
8 7 | Pemenue 3aa4 Ha onpeeNeHUe AIMHBI U MacChl
reHa, Macchl OelKa.
9 8 | XKuzHeHHbIH UK KIeTKU. CXOACTBO U OTINYNE
MHUTO3a U Meli0o3a. Pa3BUTHE MOIIOBBIX KIETOK y
pacTeHHii U KUBOTHBIX.
10 9 Peuienue 3agau Ha onpeieneHUE YUCiia MOJIEKY
BEII[ECTB, YYaCTBYIOIINX B MPOIECCE IETCHUS
KIIETKU




11

10

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
pacTeHuil, KUBOTHBIX, OaKTepHii, TPHOOB.

12

11

Pemenue 3aga4 no LUTOJIOrMM HA IPUMEHEHUE
3HAHWUI B HOBOW CUTYalllH

Tema 3. «Opeanusm Kak ouonozuueckas cucmema» (6u)

13

PazHooOpasue opraHu3MoB: OJTHOKJICTOYHBIE U
MHOTOKJIETOYHBIE, aBTOTPO(BI U reTepoTPOdBI

14

Pa3mHokeHue, criocoObl pa3MHOKEHUS.
OHnToreHes, Npucylue eMy 3aKOHOMEPHOCTH.

15

I'enernka. COBpeMCHHI)IG MMpEaACTaBJICHHA O T'CHC
n FGHOMG.3aKOHOMepHOCTI/I HaCJICICTBECHHOCTH,
UX TUTOJIOTHYCCKHE OCHOBBI

16

Pemenne reHeTHMYECKHMX —3ajad. CocraBieHue
CXEM CKpCHIMBaHUA.

17

MN3MeHUYMBOCTh MPU3HAKOB Y OPTraHU3MOB.
Bpennoe BnusHue myrareHoB. HaciectBeHHbIe
00J1e3HU.

18

Cenekuus, ee 3a/1a4u ¥ IPAKTUYECKOE 3HAUYEHUE.
buoTtexHonorus, kKaeTouyHas U reHHasi HHXEHEepUs,
KIIOHUPOBAHHUE.

11 kiaace

Tema 1. «Cucmema u MHO2000pazue Op2anu4ecK020 Mupay

(7w

Cucrematuka. OCHOBHBIE TAKCOHOMHUYECKHE
kareropuu. Bupycei.llapcTBo 6akTepun.

MapctBo pacrenmii. PactutenbHble TKAaHU U
opransl. Bogopocu. Mxu.
[TamopotarKo0Opa3Hbie. I 00ceMEeHHBIE.
[TokpbITOCEMEHHBIE PACTEHHUSL.

CewmelictBa OnHOM0MBHBIX pacTeHuil. CemelcTBa
JBynoneHbix  pacrenuid.  IlapctBo  rpuOBI.
JInmaiHuKy.

HapctBo  >kuBoTHBIE. (OCHOBHBIE IPU3HAKH,
kinaccudukarnusa. OJHOKIETOYHBIC IKUBOTHBIC.
Tun KuimeyHononocTHEIE.

Tuner Ilnockue, Kpyrneie u Konbuarbie 4epsu.
Twnnn Monstrocku.

Tun UneHrCcTOHOTHE (pakooOpa3Hbie,
nayKooOpa3Hble, HACEKOMBIE).

Tun XOpaoBBIE. Kiacc Pr10BI. Kiacc
3emHoBosHble. Kiace IIpecmbikaromuecs. Kiacc
IItunel. Kimace Mnekonuraromiue.

Tema 2. «Opranusm 4eJIOBeKa M €ro 310poBbe» (34.)

Mecrto 4enoBeka B OpraHudeckoM Mupe. TkaHu.
OnopHo-BUTaTeIbHas
cucrema.KpoBoobpanenue u iumpoobdpalieHue.

HI/IH_[eBapI/ITCJ'ILHaH n  AObIXaTClibHas1 CHUCTCMBI.
MoueBblaeIUTENIbHAS CHCTEMA. Koxa. IlomoBas
cucrema. PerO,Z[yKTI/IBHOC 3J0POBLC UCIIOBCKA.

10

HCpBHaH cucrema. Bricmias HEpBHaA
JICSITGJ'IBHOCTL.aH,Z[OKpI/IHHaﬂ cucrema. OOmeH
BCHICCTB W IPCBPAIICHUC DHCPIUU B OPraHU3MC




‘ ‘ 4enoBeKka. BuraMMHBIAHANU3aTOPEIL. ‘ ‘

Tema 3. «IBosonus kuBoii npupoab» (3 u)

11 1 | Teopun mnpouCXOXKIEHUS JKU3HU Ha 3emJle.
OpomoumonHas Teopust Y. JlapBuna.OcHOBHBIE
3aKOHOMEPHOCTH 3BOJIIOLUU. JIBIKYILIME CUJIBI U
9Tarnbl HBOJIIOLIMY YEJIOBEKA.

12 2 | MuxkposBoonusi. Bunoob6pazoBanue KaK
pe3ynbpTar MUKPOIKOJIFOLINH. Dopmbl
€CTECTBEHHOTO 0TOOpa

13 3 | Ilytu mnpucnocoOneHusi OpraHM3MOB K Cpele
oburanus.MaxkposBosonus. Hanpasnenus v nytu
SBOJIIOIH
Tema 4. «Ixocucmemsl u npucywjue um 3aKkoHomepHocmu (4 u)

14 1 | Cpenpl obOutaHusi OpPraHu3MOB. OKOJIOTUYECKHE
(hakTophI. 3aKoHBI Opra"u3aluu
sKocucTeM.buoreonenos, ero KOMIOHEHTH H
CTPYKTYpa.

15 2 | 3akoHBI OMOJIOTHYECKOH TpoayKTUBHOCTH. Llemm
nutaHus. CpaBHEHHE NPUPOTHBIX SKOCHUCTEM H
arpoIeH030B.

16 3 | U3meHenus B d3kocucreMax. buochepa —
riobanpHas AKOCHCTEMA. CoBpeMeHHbIe
9KOJIOTMYECKHE TPOOJIEMBI U ITyTH UX pPelIeHus

17 4 | PezepBHOE BpeMms
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